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!
|
|
|
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NOTE:

ii)
iii)

iv)

For seminar, the group size will be 10-15.

In the third semester of the course, students will be provided with the option to opt among practical
and project work.

The department will announce the number of available seats for opting for project work at the end
of the first semester, taking into account the availability of eligible faculty (regular or contractual).
The department will assign project supervisors to students based on their performance in the first
semester of the course. The results of the first semester will be considered if the number of students
opting for projects exceeds the available seats.

An Assistant Professor, Associate Professor and Professor can supervise a maximum of four, six
and eight students, respectively.

The Guidelines for project work will be decided in the next meeting of PGBOS.

Guidelines for the Seminar, M.Sec. 1% Semester, session 2024-25

Committee of two-three members from the department may be constituted for assessment of seminars prepared
by the students of M.Sc. 1* year in guidance of faculty assigned to respective group. Other interested faculty of
the department are also welcome if they want to attend the Presentation.

Guidelines for the assigned faculty:

The list of the students along with seminar topics be submitted in the office of the department within 10
days after the starting of academic session.

Different topics should be assigned to every student of the group.

The topics will then be assessed by the assessment committee constituted by the Chairperson. If any
changes with respect to topic the same must be intimated to the concerned faculty within three days.
After approval, the students with the help of assigned faculty will prepare the presentation.

Faculty is directed to maintain and submit the progress report of the seminar every two weeks.
Presentations will start after 1 month after the approval of seminar topics.

Assigned faculty are directed to prepare a schedule (with name, roll no, topic and, date) for the
presentations of the students in their allotted lecture as per timetable and submit in the office of the
department. The final schedule will be displayed on the notice board of the department.

Guidelines for the presenter:

Only Power Point presentation will be accepted.
Content of the presentation should be relevant, clear, must showcase in-depth knowledge of the topic.
Every week a presentation should be prepared and presented before the department committee.

Students are directed to submitted a hard copy of the report on seminar topic at the time of their
presentation.

Presentations will start after 1 month of the approval of seminar topics.
Time of 30 minutes will be given to each student for presentation.

Reviewing committee may assess the seminar based on following points:

Content Evaluation: The content of the presentation should be relevant. organized, and discussed in
depth.

Presenter Evaluation: Presentation skills of the students will be evaluated on basis of delivery style and
clarity.

Suggestions for Improvement: Provide constructive feedback on what could be improved for future
seminars, Committee may offer specific suggestions regarding content, and presentation style.

-




Amcrlnce — B

Session: 2024-25

After completine this course. the learner will
be able to:

CLO 2.

CLO 3.

CLO 4.

CLOSS.

CLO 6.

CLO7.

Part A - Introduction
‘Name of Programme [ M.Sc (Chemistry)
Semester i i
Name of the Course Inorganic Chemistry- I
Course Code M24-CHE-101
Course Type CcC s
Level of the course 400-499 GPEEE=S80 )
Pre-requisite for the course (if any) \
Course Learning Outcomes (CLO) CLO 1.  Analyze the formation and stability of

metal-licand complexes in different solvents.

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

Discuss examples of chelates and their
applications in various fields.

Explain the mechanisms involved in the
formation and tansfonmation of transition metal
complexes.

Apply kinetic analysis to understand
reaction rates and mechanisms

Describe the chemistry of allotropes of
carbon and important compounds belonging to
nitrogen and phosphorous group.

Examine the role of transition metals in
catalysis, both in industrial processes and
biological systems.

Credits Theory Practical Total

4 0 4
rcacluig Fouts per week 4 U 4
Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70
Max. Marks 100 0 100
Examination Time 3 hours

Part B- Contents of the Course

Instructions for Paper- Setter: The examiner will

and one compulsory question by taking course |
compulsory question (Question No.

E

ompulsory question. All questions will carry equal

set 9 questions asking two questions from each unit
earning outcomes (CLOs) into consideration. The

1) will consist at least 4 parts covering entire syllabus. The
xaminee will be required 1o auempl 5 questions, selecting one question from each unit and the

marks.

Sk f
e

B




Unit Topics Contact
Hours
I |Metal-Ligand Equilibria in solution 15
Slability ol complexes. thermodynamic stability — stepwise and overall
stability constants, their relationships, factors affecting the stability of the
complexes, HSAB approach , chelate effect, importance of chelates.
Macrocyclic ligands; types; schiff bases; crow'n ethers; cryptands;
Chelating agents; types of EDTA titrations; direct and back titrations;
replacement titrations; masking and demasking reagents.
Determination of stability constants by spectrophotometric, polarographic
fand potentiometric methods which include Job's method of continuous
variation, Logarithmic method, Bent and French mole ratio method

I |Reaction Mechanism of Transition Metal Complexes-I I3
Basic principles of lability and Inertness, Mechanisms for ligand
replacement ceactions, Formation Of complexes from aquo ions, Ligand
displacement reactions in octahedral complexes- acid hydrolysis, Base
hydrolysis, electrophilic attack on ligands.

Reaction Mechanism of Transition Metal Complexes-1I

h\’lechan[sm of ligand, displacement reactions in square planar complexes,
the trans effect, theories of trans effect, mechanism of electron transfer
reactions — types; outer sphere electron transfer mechanism and inner sphere
electron transfer mechanism, electron exchange.

Il [Group chemistry 15

Carbon and silicon: fullerenes, nanotubes, graphene, silicates,
pluminosilicates zeolites and their applications, shape selective catalysis
General nitrogen chemistry, nitrogen oxides, Nitrogen compound
Fpplications in fertilizers, Ammonia, Haber Bosch Process.
General phosphorus chemistry, Phosphorus based fertilizers, pesticides,
cyclophosphazanes and cyclophosphazenes, synthesis and applications,
Frustrated Lewis acid base pairs and applications.

IV I Catalysis and Bio-inorganic Chemistry 15

Transition metal ion catalysts for organic transformations and their

lﬂpplication in  hydrogenation. Wilkinson’s catalysis, Asymmetric

qﬁ
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ydrogenation, Hydroformylation or oxo process, Wacker’s Process,
onsanto Acetic acid process, Cativa process. Alkenes metathesis, Alkyne
melathesis, Alkene polymerization, Water-Gas reaction. Role of metal ions

in biological systems.

Total Contact Hour 60
Suggested Evaluation Methods
Internal Assessment: 30 End Term Examination: 70
> Theory 30| > Theory: [ 70
» Class Participation: 5 Written Examination
» Seminar/presentation/assienment/quiz/class fost ete -] 10
» Mid-Term Exam: ' 15

Part C-Learning Resources

8

Recommended Books/e-resources/ILMS:
1,

2.
3

4.
54

. A.J. Elias, B.D. Gupta: Basic Organometallic Chemistry: Concepts, Syntheses, and Applications of

7.

(2004).
Further Readings:
1.

2,
3

.- M.N. Hughes: The inorganic chemistry of biological processes, Wiley Publication, 2nd edition

. C. Masters: Homogeneous transition metal catalysis, Springer Publication(1981).
. L. Bertini , Harry B. Gray, Stephen J. Lippard, Joan S. Valentine: Bioinorganic Chemistry,University

J.D. Lee: Concise Inorganic Chemistry, Oxford University Press Publication, 5th edition (2008).
G.L. Miesseler and D.A. Tarr: Inorganic Chemistry, Prentice Hall; 3 edition (2003).

H.J. Emeleus & A.G. Sharpe: Modern aspects of inorganic chemistry, Routledge & Kegan Paul
Publication (1973). : '

B.N. Figgis: Introduction to ligand field, John Wiley & Sons Publication (1966).

R.H. Crabeiree: The Organometallic Chemistry of the Transition Metals, Wiley-Blackwell
publication, 6™ edition (2014),

Transition Metals CRC Press, 1%%edition (2010).
D.A. Skoog, Principles of Instrumental methods of Analysis, Brooks/Cole 7" Edition (2017)
Willard Merrit, Dean and Settle, Instrumental methods of Analysis, CBS Publication, 7" Edition

T.E. Huheey: Tnorganic Chemistry: Principles of Structure &reactivity, Pearson publication, 4"
edition (1997).

O.P. Aggarwal: Chemical bonding, Dhanpat Rai & Co (P) Ltd, 5" edition(2003).

Basolo Pearson: Inorganic Reaction Mechanism, John Wiley & Sons Publication, 2nd edition
(1967).

(1981).

Scicnce Books, U.S. (1994).




Session: 2024-25

Part A - In troduction

Name of Programme M.Sc. (Chemistry)

Semester 1%

Name of the Course Physical Chemistry- [

Course Code M24-CHE-102

Course Type CE

Level of the course 400-499

Pre-requisite for the course (if any)

Course Learning Outcomes (CLO) CLO1) Formulate rate laws for opposing

Alter completing this course, the learner will rt_;ucLiluns 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.,

CLO 3) 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 %) 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.

CLO?D) 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-
Hilckel theory to account for the transport

| properties of ions.

Credits Theory Practical Total
4 0 4

Teaching Hours per week 4 0 -

Internal Assessment Marks 30 0 30

End Term Exam Marks 70 0 70

Max. Marks 100 0 100

Examination Time 3 hours

nstructions for Paper- |

it 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

Part B- Contents of the Course

Setter: | he examiner will set 9 questions asking two questions from cach

4
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compulsory question. All questions will carry equal marks.

Unit

Topics

Contact Hours

|

Chemical Dynamics.T

Effect of temperature on reaction rates, Rate law for opposing reactions
of 1% and 2™ order, Rate law for consecutive & parallel reactions of 1
order reactions, Collision theory of reaction rates and its limitations,
steric factor, Activated complex theory, Ionic reactions: single and
double sphere models, influence of solvent and ionic strength, the]

comparison of collision and activated complex theory.

15

11

Chemical Dynamics — IT

Chain reactions: hydrogen - bromine reaction, pyrolysis of acetaldehyde,
decomposition of ethane. Photochemical reactions (hydrogen - bromine]
& hydrogen -chlorine reactions). General treatment of chain reactions
(ortho -para hvdrooen conversion and hydrogen - bromine reactions),
apparent activation energy of chain reactions, chain length, Rice-
Herzfeld mechanism of organic molecules decomposition (acetaldehyde)
Branching chain reactions and explosions ( H, - O, reaction). Kinetics of
(one intermediate) enzymatic reaction: Michaelis - Menten treatment,
evaluation of Michaeli's constant for enzyme - substrate binding by
Lineweaver - Burk plot and Cadie- Hofstee methods. Competitive and|

non-competitive inhibition.

15

11

Thermodynamics-1

Brief overview of first and second Law of thermodynamics. Entropy
changes in reversible and irreversible processes, variation of entropy
with temperature . pressure and volume. entropy concept as a measure of
unavailable energy and criteria for the spontaneity of reaction; free
energy, enthalpy functions and their significance, criteria for spontaneity
of a process; partial molar quantities (free energy, volume, heat concept),
Gibb’s-Duhem equation. Clausius —Clapeyron equation; law of mass

action and its thermodynamic derivation.

15

LY

Electrochemistry-I

rlon - Ion Interactions: The Debye - Huckel theory of ion - ion|

15

X/ 1L

7
12

by




interactions; potential and excess charge density as a function of distanca
[rom the central ion, Debye Huckel reciprocal length, ionic cloud and its|
contribution to the total potential, Debye - Huckel limiting law of activity
coefficients and its limitations, ion-size effect on potential, ion -size
parameter and the theoretical mean - activity coefficient in the case of
ionic clouds with finite - sized ions.

Debye - Huckel -Onsager treatment for aqueous solutions and its

limitations.
Total Contact Hours 60
Suggested Evaluation Methods
Internal Assessment; 30 End Term Examination: 70

> Theory : 30| > Theory: | 70

¢ Class Participation: 5 Written Examination

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

o Mid-Term Exam: 15

Part C-Learning Resources
Recommended Books/e-resources/LMS:
1. K.J. Laidler: Chemical Kinetics, Pearson Publication, 3™ edition (2003).
2. W. Moore & G.Pearson: Kinetics & Mechanism, Wiley, 3" edition (1981).
3. S. Glasstone: Thermodynamics for chemists, Macmillan Publisher 2™ edition n52[}08).
4. J.O.M. Bockris and A.K.N. Reddy: Modern electrochemistry Vol.1: Ionics, 2™ edition (1 998).
5. Peter Atkins, Julio De Paula, James Keeler, Atkin’s Physical chemistry, Oxford University
Press; 11" edition (2018).
6. H. Evring. M. Evring: Modern chemical kinetics. Reinhold Publishing Corp., New York, New
Impression Edition (1963).
7. F. Daniels and R.A. Alberty: Physical Chemistry, John Wiley and Sons, Inc. (1987).

{Further Readings: '

1. K.J. Laidler, H.Eyring & S. Glasstone; The theory of Rate processes, McGraw-Hill, New
York (1941).

2. G.M. Barrow: Physical Chemistry Mcgraw Hill education, 5th edition (2006).

3. R.C. Srivastava, S.K. Saha & A K. Jain: Thermodynamics: A core Course, Prentice Hall India

Learning Private Limited; 3rd edition (2007).

S. Glasstone: Theoretical Chemistry, Van Nostrand Reinhold Inc.,U.S. (1944).

- 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).

L Y




Session: 2024-25

Part A - Introduction

Name of Programme M.Sc. (Chemistry)

Semester . 1%

Name of the Course Organic Chemistry- |

Course Code M24-CHE-103

Course Type (&g '

Level of the course 400-499

Pre-requisite for the course (if any)

Course Learning Outcomes (C1.0) CLO 1: Gain knowledge of interconversion of
After completing this course, the learner will stereoisomers

be able to:

CLO 2: Understand the configurational and
conformational analysis

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

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
properties of free radicals

Credits Theory Practical Total
4 0 4
Teaching Hours per week 4 0 4
Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70
Max, Marks 100 0 100
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
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
compulsory question. All questions will carry equal marks.

Unit Topics Contact Hours

[ IStereochemistry-I 15
Symmetry elements, D-L, R-S, E-Z and threo-erythro nomenclature,
interconversion of Fischer, Newman, Sawhorse and flying wedge|
formulae. Conformational analysis of cycloalkanes, decalins, effect off
conformation on reactivity, conformation of sugars, steric strain due to

unavoidable crowding. Axial and planer chirality, optical isomerism in

allenes, biphenyls (atropoisomerism), spiranes, hemispiranes. elementary

| e,
s



ideas about stereochemistry of tertiary amines, quaternary salts, sulphurn

d phosphorous compounds.

I Stereochemistry —II 15
Methods of resolution, optical purity, Topicity of ligands and faces, their
nomenclature and prostereoisomerism,- stereogenecity, chirogenicity,
pseudoasym'metry and prochiml centre. stereospecific and stereoselective)
reaction. Elementary idea of principle categories of asymmetric
synthesis, Cram’s rule and its modification, Prelog rule. Molecular

dissymmetry and chiroptical properties.

Il INature of Bonding in Organic Molecules 15
Aromaticity in benzenoid and non-benzenoid compounds, Huckel’s rule)
level of n-molecular - orbitals, annulenes,  antiaromaticity,
homoaromaticity. Bonds weaker than covalent, crown ether complex and
cryptands, inclusion compounds, cylodextrins, catenanes and rotaxanes.
Reaction mechanism and Reactive Intermediates

Linear free energy relationships and. their applications (Hammett
equation and modifications).Generation, structure, stability and reactivity

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

IV Reactions of free radicals 15
Types of free radical reactions, free radical substitution mechanism,|
mechanism at an aromatic substrate, neighbouring group assistance.,
Reactivity for aliphatic and aromatic substrates at a bridgehead.
Reactivity in the attacking radicals. The effect of solvents on reactivity.
Allylic halogenations using NBS, oxidation of aldehydes to carboxylic
acids, autooxidation, coupling of alkynes and arylation of aromatic
compounds by diazonium salts. Sandmeyer reaction. Free radical

rearrangement. Hunsdiecker reaction.

Total Contact Hours 60

Suggested Evaluation Methods

Internal Assessment: 30 End Term Examination: 70

» Theory 30| > Theory: [ 70

e Class Participation: 5 Written Examination

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

T
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~

e Mid-Term Fxam: | 15]

Part C-Learning Resources

Recommended Books/e-resources/LMS:
I
2
3.

- J. March: Advanced Organic Chemistry-Reactions Mechanism and Structure, Wiley Publication,

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

Further Readings:
11
2,

. 8.M. Mukherji and S.P. Singh: Reaction Mechanism in Organic Chemistry, Laxmi Publications:

- S.P. Bhutani: Carbohydrate, Ane Books Pvt, Ltd (2010).
. LL. Finar: Organic Chemistry, Pearson Education India; 6™ edition (2002).

oL

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

D. Nasipuri: Stereochemistry of Organic Compounds, NEW AGE; 3" edition (2018).

P.S. Kalsi: Stereochemistry of Organic Compounds, New Age International Private Limited, 2™
edition (2016). '

P.S. Kalsi, Organic Reactions and their Mechanisms, 2™ edition, New Age International
Publishers, (2000).

6" edition (2007).

Peter Sykes: A guide Book to Mechanism in Organic Chemistry, Pearson Education; 6™ edition
(2003). -

Tokyo, (1980).

R.T. Morrison and R.N. Boyd: Organic Chemistry, Pearson India; Sixth Edition (2016).

P.S. Kalsi, Stereochemistry: Conformation and Mechanism, 2™ edition, Wiley Eastern Limited,
(1993). '

3" edition (2007).

H.O. House: Modern Synthetic Reactions, Benjamin-Cummings Publishing Co., Subs. of]
Addison Wesley Longman, US: 2nd Revised edition (1972).




Session: 2024-25

Part A - Introduction

Name of Programme M.Sc (Chemistry)
Semester =

Name of the Course General Spectroscopy
Course Code M24-CHE-104
Course Type CE
| Level of the course 400-499

Pre-requisite for the course (if any)

Course Learning Outcomes (CLO)
After completing this course, the learner will

be able to:

CLO I: Understand the interaction of electromagnetic
radiation with molecules

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

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

principles
Credits Theory Practical Total

3 0 3
Teaching Hours per week 3 0 3
Internal Assessment Marks 25 () 25
End Term Exam Marks 50 0 50
Max. Marks 75 0 5
Examination Time 3 hours

Part B- Contents of the Course

%nsirucﬁons 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
compulsory 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
compulsory question. All questions will carry equal marks.

Unit

Topics

Contact Hours

transitions. Resolving power.

Rotational Spectra

I IElectromagnetic radiation, interaction of electromagnetic radiation with

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

The rotation of molecules, The Born-Oppenheimer Principle, rotational
Fpectra of diatomic molecules, Selection rule for rotational/microwave
spectrum, determination of bond-length, intensity of spectral lines,
effects of isotopes on rotational spectra, Non-rigid rotator, Stark effect,

Nuclear spin interactions, rotational spectra of linear and symmetric top

11

10

i

b
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polyatomic molecules, application of microwaye spectroscopy.

Vibrational and Vibrational- Rotational Spectra

The vibrating diatomic molecule; simple harmonic vibrations,
janharmonicity of vibrations, the diatomic vibrating rotator, the
interaction of rotations and vibrationsl the vibrations of polyatomic
molecules, analysis by infrared technique.

Electronic Spectra

Electronic spectra of diatomic molecules, vibrational course structure,
and rotational fine structure of electronic band. The Frank- Condon
principle, intensity of vibrational-electronic band, dissociation energy,

the Fortrat diagram.

11

Raman Spectroscopy

Quantum 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
Compounds

11

\Y

NMR Spectra for Organic Compounds

Spin 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.

INMR spectra for Inorganic Compounds

Applications of spin-spin coupling to structure alignment of inorganic|
compounds, evaluation of reaction rates of fast exchange reactions, The|
double resonance technique. Application of infra-red spectroscopy to the)

determination of inorganic compounds.

12

Total Contact Hours

45

Suggested Evaluation Methods

Internal Assessment: 25

End Term Examination: 50

» Theory 25| » Theory: |

® Class Participation: 5

Written Examination

]



» Seminar/presentation/assignment/quiz/class test etc.:] 10
e Mid-Term Exam: 10

Part C-Learning Resources
Recommended Books/e-resources/LMS:
I. R.S. Drago: Physical Methods in Inorganic Chemistry, affiliated east-west press pvt. Ltd.-New]
Delhi (2012).
2. C.N.Banwell: Fundamentals of Molecules Spectroscopy, McGraw Hill Education; 4™ edition|
(2017).
3. D.L. Pavia, G.M. Lampman, G.S. Kriz and J.R. Vyvyan: Introduction to Spectroscopy, Cengage
Learning India Private Limited; 5 edition (2015).
Further Readings:
1. R.M. Silverstein, G.C. Bassler, and T.C. Morrill: Spectrometric Identification of Organic
Compounds, John Wiley, 6™ edition, (2002).
2. K. Nakamoto: Infrared Spectra of Inorganic and Coordination Compounds, Wiley, 6" edition
(2009).
3. D.N. Sathvanaravan: Introduction to Magnetic Resonance Spectroscopy ESR, NMR, NRR, I. K.
International Publishing House Pvt, Ltd (2009).
4. W.E. Addison: Structural Principles in Inorganic Compounds, Prentice Hall Press (1963).

12 \/



Session; 2024-25

Parp A - Introduction

Name of the Programme M.Sc (Chemistry)
Semester 1*
Name of the Course Inorganic Chemistry Practical- [
Course Code e T M24-CHE-105
Course Type PC
Level of the course 400-499
Pre-requisite for the course (if any)
Course Learning Outcomes (CLO) CLOo1) Students will be able to perform and
After completing this course, the learner will ;%t:{psrii,t standard ftitrations for  quantitative
be able to: it
CLO2)  Students will demonstrate the ability to

execute and analyze gravimetric measurements
for element quantification.

CLO 3) Understand and adhere to environmental
regulations and puidelines relevant to the
synthesis of inorganic compounds.

Credits Theory Practical Total

0 3 3
Teaching Hours per week 0 6 6
Internal Assessment Marks 0 25 25
End Term Exam Marks 0 50 50
Max. Marks 0 75 i 75
Examination Time 0 6 hours (or as decided by PGBOS)

Part B- Contents of the Course

Practicals

Contact Hours

1. Volumetric Analysis

Oxine Method )
(c) EDTA titrations

(ii) Back titration

(a) Potassium iodide titrations -
Determination of iodide and antimony (111)
(b) Potassium bromate titrations
(i) Determination of antimony (III) (by Direct Method)

(ii) Determination of Aluminium, and Magnesium (by
(1) Determination o1 Calcium, Copper, Barium, Zinc
(iii) Titration of mixtures using masking

2. Green methods of Preparation of the following

(i) Bis (acetylacetonato) copper (II)

90
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(ii) Tris (acetylacetonato) iron (III)

(iif) Tris (acetylacetonato) manganese (I1I)
(iv) [Cu(NH3)4] SO4. H;O
(v) K3[Fe(C204)3]
(vi) [ Ni(en)s] S203

Suggested Evaluation Methods

Internal Assessment: 25 End Term Examination: 50
» Practicum _ 25| » Pracficum 50
e Class Participation: > | Lab record 10, Viva-Voce 10, write-up
¢ Seminar/Demonstration/Viva-voce/Lab records ctc.: | 10 and execution of the practical 30
e Mid-Term Exam: 10
Part C-Learning Resources

Recommended Books/e-resources/LMS:

I. AL Vogel: A text Book of Quantitative Inorganic Analysis, Longman Publication, 5" edition
(1989).

2. O.P. Vermani: Applied Analytical Chemistry, New Age International Publication, 2™ edition|
(2017). :

14



Session: 2024-25

Part A - Imtroduction

Name of the Programme M.Sc (Chemistry)
Semester 1*
Name of the Course Physical Chemistry Practical- |
Course Code M24-CHE-106
Course Type : : 1.
Level of the course 400-499
Pre-requisite for the course (if any)
Course Learning Outcomes (CLO) CLO 1)  Describe and perform conductometric
After completing this course, the learner will titrations and data analysis.
be able to: CLO2)  Understand the importance of calibration,
standardization, and maintenance for accurate and
reliable measurements.
CLO 3) Understand how to interpret data from
various instrumental techniques to draw
meaningful conclusions.
Credits Theory Practical Total

0 3 3
Teaching Hours per week 0 6 6
Internal Assessment Marks 0 25 25
End Term Exam Marks 0 50 50
Max. Marks 0 75 75
Examination Time 0 6 hours (or as decided by PGBOS)

Part B- Contents of the Course

Practicals

Contact Hours

1. Conductometry

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

(1) NuOI vs. Oaalic acid titration,

(iv) NaOH vs CH; COOH titration

(v) Ba (NO;); vs. Na; SO, titration

3. Thermochemistry: Detcrmination of heat of neutralization of
the followings:-

(i) NaOH vs. HCI

(i) NaOH vs, CH;COOH

(iii) NaOH vs. Oxalic acid

3. Refractometry

() To determine molar refractivity of the given liguid.

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

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

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

90
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5. Adsorption

To study the adsorption of Oxalic acid and Acetic acid on charcoal,

Suggested Evaluation Methods

Internal Assessment: 25 End Term Examination: 50
» Practicum 25 » Practicum | 50
e Class Participation: 5 | Labrecord T0, Viva-Voce 10, write-up
e Seminar/Demonstration/Viva-voce/Lab records etc.: and execution of the practical 30
* Mid-Term Exam: 1

Part C-Learning Resources

Recommended Books/e-resources/LMS:

1. 1.B. Yadav: Advanced Practical Physi

cal Chemistry, K Prakashan Media (P) Ltd (2015).

2. B.D. Khosla, V.C. Garg and A. Khosla: Senior practical physical chemistry, R. Chand & Co.,

New Delhi (2011).

Further Readings:

B B. Vishwanathan and 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: Ex
Private Limited; 1* edition (2001).

perimental Physical Chemistry, New Age International

16



Session: 2024-25
Part A - Introduction

Name ol the Programme M.Sc¢ (Chemistry)

Semester 1*

Name of the Course Organic Chemistry Practical- I

Course Code M24-CHE-107

Course Type ' PC ;

Level of the course 400-499

Pre-requisite for the course (if any)

Course Learning Outcomes (CLO) CLO 1)  Identify and confirm the presence o
Alier completing this course, the learner will functional groups in organic compounds

be able to: CLO2)  Prepare comprehensive lab reports

detailing methods, results, and interpretations of
qualitative tests

CLO 3) Understand and explain the principles of

separation techniques.
Credits Theory Practical Total

0 3 3
Teaching Hours per week 0 6 6
Internal Assessment Marks 0 25 25
End Term Exam Marks 0 50 50
Max. Marks 0. 75 75
Examination Time 0 6 hours (or as decided by PGBOS)

Part B- Contents of the Course

Practig:als Contact Hours
L. Quantitative Analysis. 90

Scparation, purilication and identification of organic compounds
in binary mixtures by chemical tests and preparation of thein

derivatives.

Suggested Evaluation Methods
Internal Assessment: 25 End Term Examinafion: 50
» Practicum 25 » Practicum | 50

e Class Participation: 5> | Lab record 10, Viva-Voce 10, write-up
* Seminar/Demonstration/Viva-voce/l.ab records etc. | 10 and execution of the practical 30

e 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. 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
Hall; Instructor's edition (1992). :
Further Readings:

17 ﬁ’ L l/




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).

Session: 2024-25
Name of the Programme M.Sc (Chemistry)
Semester 1%
Name of the Course Seminar
Course Code MZ24-CHE-108
Course T(?,/Be Seminar
(CC/DEC/PC/Seminar/CHM/OEC/EEC)
evel of the course 400-499
Course Learning Ouicomes (CLO) CLOs
After completing this course, the learner will
be able to:
Credits Seminar
2
Teaching Hours per week 2
Max. Marks 50
Internal Assessment Marks 0
End Term Exam Marks S0
Examination Time 1 hour
Instructions for Examiner:
Evaluation of the seminar will be done by the internal examiner(s) on the parameters as decided by staff
council of the department. There will be no external examination/viva-voce examination.

e
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Session: 2024-25

Part A - Introduction

Name ol Programme M.Sc¢ (Chemistry)
Semester 1\

Name of the Course Inorganic éhemistry- Il
Course Code M24-CHE-201
Course Type CC

Level of the course

400-499 or 500-599

Pre-requisite for the course (if any)

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

CLO1) Limitations of VBO theory and the
advantage of Crystal field theory, Ligand field
theory and MO theory over VBO.

CLO 2) Treatment of Crystal field theory, Ligand
field theory and MO theory for application in
polyatomic systems

CLO 3) Describe how spin and orbital angular
momentum couple in transition metal ions and
their impact on spectral terms.

CLO 4) Describe the significance of Orgel and
Tanabe-Sugano diagrams for predicting electronic
transitions.

CLO5) Explain how the nephalauxetic and charge
transfer effect influences electronic spectra and
coordination chemistry,

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

CLO7) 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
polynuclear carbonyl complexes.

Credits Theory Practical Total

4 0 4
Teaching Hours per week 4 0 4
Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70
Max. Marks 100 0 100
Examination Time 3 hours

Part B- Contents of the Course

[Instructions for Paper- Setter: The examiner will sef O questions asking two questions from each

Z
>
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unit and one compulsory question by taking cou

rse learning outcomes (CLOs) into consideration. The
compulsory question (Question No. 1) will consist at least 4 parts covering entire syllabus. The
examinee will be required to attempt 5 questions, s

electing one question from each unit and the
compulsory question. All questions will carry equal marks.

Unit

| Topics

Contact Hours

[BONDING MODELS

Valence bond theory, electroneutrality principle and its limitations,
Crystal field theory,splitting of d-orbitals in octahedral, tetragonal, square]
planar and tetrahedral ligand environments. Ligand field theory,
molecular orbital theory. MO treatment of simple diatomic (homo &
hetero) and polyatomic systems. Spectroscopic electronegativity, concept

of chemical hardness (n). Walsh diagrams (triatomic systems).

15

11

lectronic Spectra of Transition Metal Complexes

Spectroscopic ground states, correlation and spin-orbit coupling in free
ions for Ist series of transition metals, Orgel and Tanabe -Sugano
diagrams for transition metal comploxes (d' - d° states) caleulation of Dq,
and [ parameters, effect of distortion on the d-orbital energy levels.
Structural evidence from electronic spectrum, Jahn-Teller effect,
Spectrochemical and nephalauxetic series, charge transfer spectra,

electronic spectra of molecular addition compounds.

15

1T

[Magnetic Properties of transition metal complexes

Elementary theory of magneto - chemistry, Guoy's method fon
determination of magnetic susceptibility, calculation of magnetic
moments, magnetic properties of free ions, orbital contribution, effect of

ligand-field, spectral and magnetic properties of transition and inner

transition metals. Magnetic exchange coupling and spin state cross over.
etal Clusters

Structure and bonding in higher boranes, Wade'’s rules, Carboranes, Metal|

arbonyl clusters-Low Nuclearity Carbonyl clusters, total electron count
C), HNCC, structure of Zintl ions.

15

Metal- # Complexes
olecular orbital diagram of carbonyl, classification of metal carbonyls,
etal carbonyls, structure and bonding, preparation and properties of|

ononuclear

nd polynuclear carbonyl complexes, vibrational spectra of metal

15

20
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carbonyls for bonding and structure elucidation, important reactions of
metal carbonyls; preparation, bonding, structure and important reactions

of transition metal nitrosyl, dinitrogen and dioxygen complexes; tertiary

phosphine as ligand.
Total Contact Hours 60
Suggested Evaluation Methods
Internal Assessment: 30 End Term Examination; 70

~  Theury 30 ~ Theory: | 70

e Class Participation: 15 Written Examination

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

o Mid-Term Exam: 15

Part C-Learning Resources

Recommended Books/e-resources/LMS:
1.

2

s w

7.

Further Readings:
1.

2

3.
4.

F.A. Cotton & G. Wilkinson: Advanced Inorganic Chemistry, Wiley Publication, 6™ edition
(1999). :
LE. Huheey: Tnorganic 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).

NN. Greenwood & A. Earnshaw: Chemistry of the Elements, Butterworth-Heinemann|
publication, 2™ edition (1997). :

D. F. Shriver, P.W. Atkins and C.H. Landgord, Inorganic Chemistry, Oxford University
Press,3rd Edition. (1998).

R. Gopalan & R. Ramalingam: Concise Co-ordination Chemistry, Vikas Publication House , 1%
edition (2008).

R.L. Carlin: MagnetoChemistry,Springer-Verlag Berlin Heidelberg publication, 1% edition
(1986).

J.D. Lee: Concise Inorganic Chemistry, Oxford University Press publication ; 5™ edition (2008).
A. Earnshaw: Introduction to Magneto Chemistry, Elsevier (2013).
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Session: 2024-25

Part A - Introduction

Name of Programme M.Sc. (Chemistry)

Semester o)

Name of the Course Physical Chemistry- II

Course Code M24-CHE-202

Course Type CC

Level of the course 400-499

Pic-requisite for the course (il any)

Course Learning Outcomes (CLO) CLO 1) Understand the role of operators in the
After completing this course, the learner will calculation of various observables.

be able to:

CLO2) Derive the time-dependent Schridinger
equation from fundamental principles and use the
outcome to calculate the energy of various states

CLO 3) Derive and learn the basics 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.

Credits Theory Practical Total
4 0 4
Teaching Hours per week 4 0 4
Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70
Max. Marks 100 0 100
Examination Time 3 hours
% Part B- Contents of the Course
astructions 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 least 4 parts covering entire syllabus. The

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

compulsory question. All questions will carry equal marks.

Unit Topics Contact Hours
1 uantum Mechanics-1 15

Postulates of Quantum Mechanics; derivation of Schrodinger wave

cquation; Max-Born interpretation of wave functions (¥) and the

eisenberg’s uncertainty principle; Quantum mechanical operators and
heir commutation relations, Hermitian operators, (elementary ideas,

uantum mechanical operator for linear momentum, angular momentum

iy
T




and energy as Hermitian operator). The average value of the square of]
Hermitian operators; commuting operators and uncertainty principle (x &
p; E &t); evaluation of average position, average momentum and
determination of uncertainty in position and momentum and hence
Heisenberg’s uncertainty principle, Schrodinger wave equation for a
particle in one dimensional box; pictorial representation of the wave
equation of a particle in one dimensional box and its influence on the

kkinetic energy of the particle in each successive quantum level, lowest]

energy of the particle.

Il Surface Chemistry and Catalysis [5
Gibbs adsorption equation, Langmuir adsorption isotherm and its
derivation
for non-dissociative and  dissociative adsorption, BET adsorption
isotherm, its
derivation and applications.
Study of surfaces by STM, SEM. Heterogeneous catalysis, surface
heterogeneity, surface catalyzed unimolecular and bimolecular reactions,
temporary and permanent catalytic poisons, activation energy for surface
reactions. Comparison of uncatalyzed and catalyzed reaction rates

T Symmetry and Group Theory 15
Symmetry elements and symmetry operation group and its properties.
Multiplication table, point symmetry groups. Schonflies symbol,
representations of groups by matrices (representation for the Cp, Cpy, Ciid
D etc. Groups to be worked out explicity). Irreducible representation of]
groups. The great orthogonality theorem (without proof) and its]
importance, Character tables and their use in spectroscopy

IV | Statistical Thermodynamics-I 15

Concept of distribution, Thermodynamic probability and most probable
distribution; Canonical, grand canonical and micro canonical ensembles.
Maxwell - Boltzmann statistics, Statistical thermodynamic formulation
of Maxwell - Boltzmann distribution law, Maxwell - Boltzmann law of]

distribution of energy and evaluation of average velocity, root mean

23
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pquare velocity; Law ol equipartition of energy; Partition function and its
factorization, relationship of atomic and molar partition function to)
thermodynamic properties (i) internal energy (ii) entropy (iii) Gibb’s free]

energy (iv) heat constant (v) work function (vi) pressure and heat|

capacity at constant volume and pressure. Derivation of equation of state|
rfor a mono atomic ideal gas.

Total Contact Hours 60

Suggested Evaluation Methods

Internal Assessment: 30 End Term Examination: 70

> Theory 30| » Theory: | 70

o Class Participation: : 5 Written Examination
* Seminar/presentation/assignment/quiz/class test etc.:] 10
® Mid-Term Exam: 15

Part C-Learning Resources

Recommended Books/e-resources/LMS:
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).
4. S. Swarnlakshmi, T. Saroja & R.M. Ezhilarasi: A simple approach to group theory in
Chemistry, Universities Press (India) Private Limited (2019).
urther Readings: _ 3
TF 1. B. Bagchi:, Statistical Mechanics for Chemistry and Material Science, CRC Press, 1*' edition
(2018)
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 Hall
(1971).
E.A. Cotton, Chemical Applications of Group Theory, Wiley Interscience: N.Y (1990).
6. D.M. Bishop, Group Theory and Chemistry, Clarendon Press: Oxford, UK. (1973).

Lh
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Session: 2024-25

Part A - Introduction

Name of Programme M.Sc (Chemistry)
Semester *nd

Name of the Course Organic Chemistry- I
Course Code M24-CHE-203
Course Type CC :

Level of the course 400-499

Pre-requisite for the course (if any)

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

CLO I: Differentiate between classical and non-
classical carbocations

CLO 2: Understand the reactivity effects of substrate,
attacking, leaving group and reaction medium

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 4 0 4
Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70
Max. Marks TE 100 0 100
bExamination |ime 3 hours

Part B- Contents of the Course

Instructions 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 least 4 parts covering entire syllabus. The
examinee will be required to attempt 5 questions, selecting one question from each unit and the

compulsory question. All questions will carry equal marks.

Unit

Topics

Contact Hours

Aliphatic Nucleophilic Substitution
The Sn2, Syl mechanisms. The Syi and SET mechanism. The
fanchimeric assistance, neighbouring group participation by n and o
bonds, classical and non-classical carbocations, phenoniumions,
nonbornyl system, Common carbocation rearrangements.

Nucleophilic substitution at an allylic, aliphatic trigonal and a vinylic
carbon. Reactivity effects of substrate structure. attacking nucleophile,
leaving group and reaction medium. Phase transfer catalysis, ambident\
nucleophile, regioselectivity. Bimolecular mechanism-SE2 and SEI.

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

15

25
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reactivily.

1

Aromatic Nucleophilic Substitution

The ArSy, ArSy1, benzyne and ArSx2 mechanisms. Reactivity - effect ol{
substrate structure, leaving group and attacking nucleophile. The Von|
Richter, Sommelet-Hauser, and Smiles rearrangements,

IAromatic Electmphilic Substitution

The arenium ion mechanism, orientation and reactivity, energy profile
diagrams. The ortho/para ratio, ipso attack, orientation in other ring
systems. Quantitative treatment of reactivity in substrates and|
electrophiles. Diazonium coupling, Vilsmeier reaction, Gattermann-

Koch reaction.

15

11

Addition to Carbon-Hetero Multiple Bonds

Mechanism of metal hydride reduction of saturated and unsaturated
carbonyl compounds, acids, esters and nitriles. Addition of Grignard
reagents, organozinc and organolithium reagents to carbonyl and
unsaturated carbonyl compounds, Wittig reaction. Mechanism of
condensation reactions involving enolates, enamines, lithium enolates
and silyl enol ethers. Reaction and mechanism of Aldol, Knoevenagel,
Claisen, Reformatksy, Cannizaro, Etard, Mannich, Benzoin, Perkin and

Stobbe reactions

15

IV

Addition to Carbon-Carbon Multiple Bonds
Mechanistic and stereochemical aspects of addition reactions involving|
electrophiles, nucleophiles and free radicals, regio- and chemoselectivity,
orientation and reactivity. Addition to cyclopropane ring. Hydrogenation
of double and triple bonds, hydrogenation of aromatic rings.
Hydroboration. Michael reaction. Sharpless asymmetric epoxidation,
Elimination Reactions .

The E1, E2 and ElcB mechanisms and their spectrum. Orientation of the]
double bond. Reactivity - effects of substrate structures, attacking base,
the leaving group and the medium. Mechanism and orientation in

pyrolytic elimination,

15

Total Contact Hou

60

Suggested Evaluation Methods

Internal Assessment: 30 [ End Term Examination: 70

26
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» Theory 30| > Theory: [ 70

e Class Participation: 5 Written Examination
» Seminar/presentation/assignment/quiz/class test etc.:| 10

¢ Mid-Term Exam: 15

Part C-Learning Resources

Recommended Books/e-resources/LMS:

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

2. Peter Sykes: A Guide Book to Mechanism in Organic Chemistry, Longman Publication, 6™ edition,
(1989).

3. H.O. House: Modern Synthetic Reactions, Benjamin-Cummings Publishing Co. Subs. of Addison
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.,
Tokyo, (1980).

[Further 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).

4. R.0.C. Norman and J.M. Coxon: Principles of Organic Synthesis. Springer publication, 3rd edition
(1993).

3. .M. Mukherji and S.P. Singh: Reaction Mechanism in Organic Chemistry, Macmillan Publication
(1985).
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Session: 2024-25

Part A - Introduction
Name of Programme M.Sc (Chemistry)
Semester £EG)
Name of the Course Green Ghsmiaey g Susringb)é chcmimj
Course Code M24-CHE-204 /
Course |ype CC
Level of the course 400-499

Pre-requisite for the course (ifany)

Course Learning Outcomes (CLO)
After completing this course, the learner will

be able to:

CLO 1) To foster an understanding of the
principles and practices of green chemistry,

CLO2) To apply green chemistry principles in
practical scenarios, promoting innovation in
sustainable chemical processes.

CLO 3) Students will gain a comprehensive
understanding of non-conventional energy
resources and waste management techniques,
including their classification, advantagés,
disadvantages, and applications in sustdinability.

CLO 4) Students will develop an understanding 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.

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 m-7 stacking that
stabilize supramolecular structures.

CLO7) Learn principles of underlying molecular
devices and their potential applications in
electronics and computing.

Credits Theor Practical Total

3. 0 3
leaching Hours per week 3 0 3
Internal Assessment Marks 25 0 25
End Term Exam Marks 50 0 50
Max. Marks 75 0 75
Examination Time 3 hours

Part B- Contents of the Course

{Instructions for Paper- Setter: The examiner will set O questions asking two questions from each

Oy

e %
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nit and one compulsory question by taking course learning outcomes (CLOs) into consideration, The
compulsory 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
compulsory question. All questions will carry equal marks.
Unit Topics Contact Hours
' |Green Chemistry 1§
Definition. need and goals. Green chemistry and its interdisciplinary
nature, atom economy, twelve principles of green chemistry and its
ppplications. Elementary idea of green reagent, green solvent, green
catalyst. Introduction to biocatalysts, role of biocatalysts in green
synthesis- enzyme catalyzed oxidation, reduction and hydrolytic
reactions, synthesis involving basic principle of green chemistry-
synthesis of adipic acid and BHC,
T Sustainable energy resources: 20§
Various non-conventional energy resources- Introduction, availability,
classification, relative merits and demerits, Solar Cells: Theory of solar
cells. Solar cell materials, solar cell array, solar cell power plant,
limitations,
Waste management: production, problem and prevention
Introduction, source of waste from chemical industry, waste
minimization techniques, onsite waste treatment, design for degradation
of DDT & surfactant, polymer recycling,
' Tndustrial Solvent: [y B
Industrial uses of Aqueous Solvents, Super Critical F luids, and Ionic
liquids
fHomogenous and Heterogenous Catalysis:
Phase Transfer Catalysis (PTC), Hydroformylation, Metathesis, Zeolite
usage in Menthol synthesis, Caprolactam synthesis.
Brief introduction to IPR, need for patenting, conditions for invention to
be patentable.
IV Supramolecules ) $
Molecules and  Supramolecules, supermolecules, nature of
supramolecular interactions, host-guest chemistry, solvation and
hydrophobic effect, Utilisation of H-bonds to create supramolecular
structures, Thermodynamic and Kinetic selectivity, Chelate and
macrocyclic effects, Template synthesis
29 tﬁ 36
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Application of Supermolecules

Molecular device, reading signal from molecular device, molecular

electronic and photonic devices, molecular computers and molecular
machines.

Total Contact Hou 45
Suggested Evaluation Methods

Internal Assessment: 25 End Term Examination: 50
» Theory 4 25| » Theory: [ 50
o Class Participation: 5 Written Examination
E Seminarfpresentation!assig_nmcntfquiz/class test etc.:| 10

e Mid-Term Exam: 10
Part C-Learning Resources
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).
R. A. Sheldon, 1. Arends and V. Hanefield, Green Chemistry and Catalysis, Wiley-VCH (2007).

P. Bansal, IPR Handbook for Pharma Students and Researchers, BSP Books Private Limited
(2015).
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Session: 2024-25

Part A - Introduction
Name of the Programme M.Sc (Chemistry)
Semester ¥
Name of the Course Inorganic Chemistry Practical- II
Course Code ‘M24-CHE-205
Course Type PC
Level of the course 400-499

Pre-requisite for the course (if any)

Course Learning Outcomes (CLO)
After completing this course, the learner will

be able to:

CLOI) ~To understand the criteria for sclectin
appropriate methods for the separation of meta
ions.

CLO2) Familiarize with various analyticall
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 25
End Term Exam Marks 0 50 50
Max. Marks 0 75 75
Examination Time 0 6 hours (or as decided by PGBOS)

Part B- Contents of the Course

Practicals

Contact Hours

i) Silver- Copper
ii) Copper-Nickel
iii) Copper-Zinc
iv) Nickel-Zinc

2. Determination by Cerimetry
i) Ferrous
ii) Oxalate
iii) Nitrite

1. Quantitative Inorganic Analysis

Separation and determination of two metal ions such as

v) Copper-Iron Involv'ing volumetric and gravimetric methods

90

Suggested Evaluation Methods

Internal Assessment: 25

End Term Examinafion: 50

» Practicum

|25 » Practicum i 50

. g
W

33

SR




» Class Participation: 5 | Lab record 10, Viva-Voce 10, write-up
s Seminar/Demonstration/Viva-voce/Lab records etc.: | 1 and execution of the practical 30
e Mid-Term Exam: ; 10

Part C-Learning Resources

Recommended Books/e-resources/LMS:

1. AL Vogel: A text Book of Quantitative Inorganic Analysis, Longman Publication, 5" edition
(1989).

2. O.P. Vermani: Applied Analytical Chemistry, New Age International Publication, 2™ edition
(2017).
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Session: 2024-25

Part A - Infroduction

Name of the Programme

M.Sc (Chemistry)
0| <

Semester

23

Name of the Course

Physical Chemistry Practical- I

Course Code

M24-CHE-206

Course Type B

Level of the course 400-499

Pre-requisite for the course (if any)

Course Learning Outcomes (CLO) CLOI)  Demonstrate the ability to set up
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
perform distribution law experiments.

Credits Theory Practical Total

=0 3 3
Teaching Hours per week 0 6 6
Internal Assessment Marks 0 25 25
End Term Exam Marks 0 50 50
Max. Marks 0 75 75
Examination Time 0 6 hours (or as decided by PGBOS)

Part B- Contents of the Course

Practicals

Contact Hours

1. Potentionmetry
(i) NaOH vs. HCl titration,

2. pH metry
(i) NaOH Vs. HCl titration,

3. Chemical Kinetics

4. Distribution Law

benzene and water

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

(i) NaOH vs Oxalic acid titration.

(iii) NaOH vs. CH;COOH titration.

(i) To study kinetics of hydrolysis of ester in the presence of acid.
(ii) To compare the relative strength of acids (HCI and H;S0y).

(i) To determine partition coefficient of benzoic acid between

(ii) To determine partition coefficient of Todine between Carbon

90
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tetrachloride and water.

(iii) Determination of Equilibrium constant for I, + T = I5

, Suggested Evaluation Methods
Internal Assessmeﬁ%%S' £

End Term Examination: 50
» Practicum 25 » Practicum ] 50
» Class Participation: 5 | Lab record 10, Viva-Voce 10, write-up
* Seminar/Demonstration/Viva-voce/Lab records etc.: | 1 and execution of the practical 30
e Mid-Term Exam: 10

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

1. 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:

1. 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).
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Session: 2024-25
Part A - Introducfion
Name of the Programme | M.Sc (Chemistry)
Semester 157
Name of the Course Organic Chemistry Practical- 11
Course Code M24-CHE-207
Course Type PC
Level of the course 400-499
Pre-requisite for the course (if any)
Course Learning Outcomes (CLO) CLO 12 Understand the principles and objectives
After completing this course, the learner will of performing a multi-step synthesis involving]
sequential reactions,
be able to: ]

CLO2) Utilize techniques such as
recrystallization,  distillation, or column
chromatography to purify the final product,

CLO 3) Troubleshoot problems in synthesis and
optimize experimental processes.

CLO 4) Explore and apply advanced synthesis
techniques and interdisciplinary applications.

Credits Theory Practical Total
0 3 3
Teaching Hours per week 0 6 6
Internal Assessment Marks 0 25 25
End Term Exam Marks 0 50 50
Max. Marks 0 75 75
Examination Time 0 6 hours (or as decided by PGBOS)
Part B- Contents of the Course
Practicals Contact Hours
1. Organic Synthesis and checking purity of samples prepared. 90

Two Step preparations:
. p-Nitroaniline from acetanilide.
. p-Bromoaniline from acetanilide
Anthranilic acid from phthalic anhydride,
. p-Bromoacetanilide from aniline.

p-Nitroacetanilide from aniline.

Sym-tribromobenzene from aniline.

2,4-Dinitrophenyl hydrazine from Chlorobenzene.

© N A m R W~

2,5-Dihydroxyacetophenone from hydroquinone.

Suggested Evaluation Methods

Internal Assessment: 25 End Term Examination: 50
» Practicum 25 » Practicum [ 50
¢ Class Participation: 5 | Labrecord 10, Viva-Voce 10, write-up
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¢ Seminar/Demonstration/Viva-voce/Lab records etc.: | 10 and execution of the practical 30
e Mid-Term Exam:;

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. 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 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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Session: 2024-25

Part A - Introduction

Name of Programme

M.Sc. Chemistry

Semester 111

Name of the Course Analytical Chemistry
Course Code M24-CHE-301
Course Type CcC

[Level of the course 500-599

Pre-requisite for the course (if any)

Chemistry at the Level of 400-499

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

CLO 1: Understand the principles, instrumentation, and
applications of Flame Photometry, AAS, and AES,
including methods to overcome interferences.

CLO 2: Explain the working principles and applications
of thermal and surface analysis techniques such as TGA,
DTA, XRD, SEM, TEM, and AFM,

CLO 3: Describe the synthesis methods and unique
properties of nanomaterials, and interpret their structural
and  functional  characteristics  using  modern
characterization tools.

CLO 4: Apply chromatographic techniques for the
purification, separation, and identification of organic
compounds using both classical and advanced methods
(TLC, HPLC, GC, etc.).

CLO 5: Basic understanding of analytical chemistry and
Use of thermogravimetric, imaging and polarization
techniques in daily life.

Credits Theory Practical Total

r 0 4
Teaching Hours per week 4 0 4
Internal Assessiment Marks 30 0 30
End Term Exam Marks 70 0 70
Max. Marks 100 0 100
Examination Time 3 hours

Part B-Contents of the Course

Instructions 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 least 4 parts covering entire syllabus. The examinee will be required 1o attempt
> questions, selecting one question from each unit and the compulsory question. All questions will carry equal

marks.
Unit Topics Contact Hours

I Flame Photometry: Principles, [nterferences, Evaluation methods in 15
Flame Photometry.
Atomic Absorption Spectroscopy- Principles, Instrumentation,
Sensitivity and detection limits, Interferences in AAS and application
Atomic Emission Spectroscopy-Principles, Sources for excitation,
Instrumentation, Qualitative and quantitative Analysis, application

Il Thermogravimetric Analysis (TGA/DTA/DSC) 15

44




Principle, instrumentation of TGA. DTA, and DSC. Effect of heat on ‘.
Materials, Chemical decomposition and T. G. Curves, Analysis of T.G.

curve to show nature decomposition reactions, the product and qualities
of compounds expelled, T.G. in controlled atmosphere, applications.
X-ray analysis: introduction, Theory of X-ray generation, X-ray
Spectroscopy. X-ray diffraction and X-ray florescence method,
Qualitative & quantitative measurements

Nano materials & Analysis

Nano materials and their historical perspective. Applications of
nanoscience and nanotechnology in various fields. Unique properties
of nanomaterials due to their nanosize, techniques for their synthesis:-
Hydrothermal,  Solvothermal, Microwave irradiation, sol-gel,
Precipitation, Reverse Micelle Synthesis, Physical Vapour deposition
(PVD). Chemical Vapour Deposition (CVD). Electro deposition,
Characterization of nano materials by X-ray diffraction(XRD),
Scanning Electron Microscope(SEM), Energy dispersive X-ray
Analysis, Transmission Electron Microscope (TEM), Atomic Force
microscopy (AFM) techniques. Properties of nano structured materials:
optical, magnetic, chemical and photocatalytic properties.

Chromatographic Separation: Purification of organic compounds
using chromatographic techniques: paper chromatography, Thin- Layer
Chromatography, Column Chromatography, High Pressure Liquid
Chromatography (HPLC), Gas Chromatography, lon-Exchange
Chromatography, Counter- Current distribution and Electrophoresis

Electrochemical Polarization And Impedance Spectroscopy

Anodic and cathodic polarization, Tafel plots, anodic and cathodic
Tafel slopes, Corrosion rate from corrosion current density, Open
circuit potential, Impedance spectroscopy. Nyquesi plots, Bode plots.

A Total Contact Hours 60
Suggested Evaluation Methods
Internal Assessment: 30 End Term Examination: 70
» Theory 30 » Theory: 70 =
o Class Participation: 3 Written Examination
o Seminar/presentation/assignment/quiz/class test etc.: 10
o Mid-Term Exam: 15

Part C~Lcarning Resonrces

Recommended Books/e-resources/LMS:

L P —

v

Charles P. Poole, Jr. Frank, J. Owens: introduction to nanotechnology. Wiley-Blackwell; ¥ edition (2003).
R.P. Budhiraja: Separation Chemistry. New age International Publishers (2016).

G.B. Sergeev, K.L. Klabunde, Nanochemistry, Elsevier. 2™ edition (2013).

W.R. Fahrner: Nano Technology and Nano electronics, Springer (2005).

M.D. Vantra, S. Evoy, J.R. Heflin: Introduction to Nano science and Technology Edited-
Springer (2004).

B.K. Sharma: Instrumental Methods of Chemical analysis, Krishna Prakashan Media (P)

Ltd. (2014).

S.M. Lindsey: Introduction to Nano sciences, Oxford University Press, Pap/Cdr Edition(2009).
V.S. Muralidharan, A. Subramania: Nano Science and Technolony, CRC Press; 1* edition (2008).
S.M. Khopkar: Basic Concepts ol Analytical Chemistry, New age International

Publishers (2008).
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10.

11.

12.

135

14.

S. L. Chopra and J. S. Kanwar, Analytical Agriculture Chemistry, Kalyani
publishers, 2008.

2. S. M. Khopkar, Concepts in Analytical Chemistry, 2nd Edition. New Age
International Pub.2004.

H. H. Willard, L. L. Merritt, J. A. Dean and F. A. Settle. Instrumental methods of
analysis, 7th Edition. United States, 1988,

D. A. Skoog and D. M. West, Principles of instrumental analysis, 2nd Edition.
Saunders College, Philadelphia, 1980.

F. D. Snell and F. M. Biffen, Commercial Methods of Analysis, Tata McGraw Hill
Book Company, New York. 1944.
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Session: 2024-25

Part A - Introduction

Name of Programme

M.Sc. Chemistry

Semester

111

Name of the Course

Organic Spectroscopy

Course Code

‘M24-CHE-302

Course Type

T

l.evel of the course

~500-599

Pre-requisite for the course (if any)

_Chemistry at the Level of 400-499

Course Learning Outcomes (CLO)
After completing this course, the learner will be

able to:

CLO 1: Understand UV-Vis spectroscopy (electronic
transitions, influencing factors), Fieser-Woodward
rules for conjugated systems, and IR spectroscopy
principles for functional group identification.

7,

.

CLO Understand NMR  phenomenon and
tundamentals, including chemical shift, coupling
constant, lst/2nd-order NMR spectra, and 2D-NMR.
Develop skill to predict NMR spectra, interpret them.
and use NMR data to determine structure of Organic

molecnles.,

CLO 3: Analyze mass spectrometry principles:
fragmentation  patterns, ion
analysis techniques, and structural determination using

influencing factors,

spectral data.

CLO 4. Enable student compare 'H-NMR and "C-
NMR techniques, and use C-13 NMR along with other
spectra techniques in solving composite structural
probiems in organic chemistry.

Credits Theory Practical Total

4 0 4
Teaching Hours per week %, % TR 0 4
Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70
Max. Marks 100 0 100
Examination Time 3 hours

Part B-

Contents of the Course

(Question No. 1) will consist at least 4 parts cov
3 questions, selecting one question from each wr

Instructions 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

ering entire syllabus. The examinee will be required to attempt
1it and the compulsory question. All questions will carry equal

Unit

marks.
|

Contact Hours

Topies
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Ultraviolet and Visible Spectroscopy

Introduction and understanding of UV phenomenon, Various electronic
transitions (185-800 nm), Beer-Lambert law, Chromophores,

.Auxochromes, Bathochromic and Hypsochromic shift. Hyperchromic

and Hypochromic effect, effect of solvent on electronic transitions.
ultraviolet bands for carbonyl compounds, unsaturated carbonyl
compounds, dienes, conjugated polyenes. Fieser-Woodward rules for
conjugated dienes and carbonyl compounds.

Infrared Spectroscopy

Principle and Theory, Modes of stretching and bending vibrations,
Characteristic vibrational frequencies of alkanes, alkenes, alkynes,
aromatic compounds, alcohols, ethers, phenols and amines. Detailed
study of vibrational frequencies of carbonyl compounds (ketones,
aldehydes, esters, amides. acids, anhydrides, lactones. lactams and
conjugated carbonyl compounds). Effect of hydrogen bonding and
solvent effect on vibrational frequencies, overtones, combination bands
and Fermi resonance. Problems related to IR spectroscopy.

|

Nuclear Magnetic Resonance Spectroscopy

General introduction: Theory and basic principles of NMR, Chemical
shift: Definition, mechanism of measurement. shielding mechanism,
factors affecting chemical shifts, chemical shift values and correlation
for protons bonded to carbon (aliphatic, olefinic, aldehydic and
aromatic) and other nuclei (alcohols, phenols, enols, carboxylic acids,
amines, amides & mercapto). Spin-Spin coupling: Theory, splitting
patterns, coupling constants and their significance, magnetic and
chemical equivalence, factors affecting coupling constant, complex
spin-spin interaction between two, three, four and five nuclei (first
order spectra). Hindered rotation and NMR: Temperature effects and
splitting patterns. Spin system: Pople notation. Second order spectra,
Virtual coupling, Stereochemistry: concept of topicity. effect of
enantiomeric and diastereomeric protons,

F and *'P-NMR: An overview and heteronuclear couplings.

Tools for simplification of complex NMR spectrum (chemical and
instrumental):-Deuteration. changing solvent, triflucroacetylation,
basification and acidification, lanthanide shift reagents, increased
magnetic field strength, double resonance and nuclear overhauser
effect (NOE), variable temperature probe.

2D-NMR  spectroscopy: Principle, comparison with ID-NMR,
informations provided by 2D-NMR experiments;: COSY, NOESY,
HSQC and HMBC.
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[l T
Mass Spectrometry '_n.
Introduction, ion production - El, CI, FD and FAB, Mass spectral
fragmentation of organic compounds. common functional groups,
molecular ion peak, metastable peak, Nitrogen rule. molecular weight
determination molecular formula from isotopic ratio data, isotope
profile of halogen compounds, fragmentation pattern - simple cleavage.
retro-Diels Alder, Hydrogen transfer rearrangement like scrambling,
ortho effect, McLafferty rearrangement, fragmentation patterns of
hydrocarbons, alcohols. phenols, ethers. aldehydes, ketones, esters,
carboxylic acids, amines, nitro, amides. nitriles.

Carbon-13 NMR Spectroscopy

General considerations: Comparison between 111 and 13C-NMR.
Proton coupled and proton-decoupled [3C-NMR, Chemical shifts for
different carbon environments (aliphatic, olefinic, alkyne, aromatic,
heteroaromatic and carbonyl carbon), Ceupling constants, Nuclear
Overhauser effect in "C-NMR. introduction to DEPT NMR
and information provided by various DEPT experiments (DEPT-43,
DEPT-90, and DEPT-135).

Composite Problems

Problems involving the application of the above spectroscopic
techniques (UV/Visible, IR, NMR and Mass) for structural elucidation
of organic molecules.

.5} ___Total Contact Hours 60

Suggested Evaluation Methods

Internal Assessment; 30 End Term Examination: 70
Theory 30 ~ Theory: 70

Bt wud

e Class Participation: Written Examination

=

5
s Seminar/presentation/assignment/quiz/class test ete.: 1
I

N

o Mid-Term Exam:

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

Recommended Books/e-resources/LMS:

I. Introduction to Spectroscopy-A Guide for Students of Organic Chemistry, 2nd Edn. By Donald L. Pavia,

Gary M., Lampman and George

P

S. Kriz. Saunders Golden Sunburst Series. Harcourt Brace College Publishers, New York.
3. Spectrometric ldentification of Organic Compounds, R. M. Silverstein, G. C. Bassler and T. C. Morrill,
John Wiley.

4,  Application of Spectroscopy of Organic Compounds, J. R. Dyer, Prentice Hall.

LN

Spectroscopic Methods in Organic Chemistry, D. H. Williams and L. Fleming, Tata McGraw-Hill.
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Session: 2024-25

Part A - Introduction

Name of Programme

M.Sc. Chemistry

Semester

Name of the Course

Inorganic Chemistry Special- |

Course Code

M24-CHE-303

Course Type

DEC

Level of the course

500-599

Pre-requisite for the course (if any)

Chemistry at the level of 400-499

Course Learning Outcomes (CLO)
After completing this course, the learner will be

able to:

CLO 1: Apply symmetry concepts to analyze vibrational
spectra (IR and Raman) and interpret spectral changes
due to coordination in metal complexes.

CLO 2: Understand the principles and applications of
Electron Spin Resonance (ESR) spectroscopy for
studying transition metal complexes and free radicals.
CLO 3: Explain the theory and interpret the spectral
parameters of Mdssbaver and mass spectrometry, and
apply them to determine bonding and oxidation states.
CLO 4: Analyze electronic absorption and molecular
luminescence spectra based on principles like the
Franck-Condon rule and their applications in
coordination chemistry.

CLO 35: Interpret '°F and *'P NMR spectra for structural
elucidation of organofluorine and organophosphorus
compounds and their complexes.

CLO 6: Evaluate spectral features of paramagnetic and
diamagnetic materials using contact shifis, pseudo-
contact  shifts, and  magnetic  susceptibility
measurements.

Credits Theory Practical Total

4 0 4
Teaching Hours per week 4 0 4
Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70
Max, Marks 100 0 100
Examination Time 3 hours

Part B-Contents of the Course

marks.

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each unit and onc
compulsory question by taking course learning outcomes (CLOs) into consideration. The compulsory 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 compulsory question. All questions will carry equal

Unit

Topics Contact Hours

Vibrational Spectroscopy: Spectra and symmetry, Selection rule,
Symmetry and shapes of AB2, AB3, AB4. AB5 and ABg, modes of

bonding of ambidentate ligands, ethylenediamine and diketonate

complexes, changes in spectra of donor molecules on coordination.

15

50




change in symmetry on coordination, bond strength frequency shift
relations, Use of symmetry to determine the number of active infrared
and Raman lines, Application of resonance Raman Spectroscopy
particularly for the study of active sites of metalloproteins as

myoglobin and haemoglobin.

I

Electron Spin Resonance Spectroscopy: Principle, Presentation of
the spectrum, hyperfine coupling, hyperfine splitting in various
structures, Factors affecting magnitude of g, zero field splitting and
Kramer’s degeneracy, Applications to transition metal complexes
having one and more than one unpaired electron, applications to

inorganic free radicals, study of electron exchange reactions.

11

Mossbauer Spectroscopy: Basic Principles, spectral display, isomer
shift, factors affecting the magnitude of isomer shift, quadrupole and
magnetic hyperfine interaction, applications of technique to the study

3+

of bonding and structure of Fe?', Fe'' ; Sn** and Sn'* compounds;
g p

detection of oxidation states, nature of M-L bond.

Mass Spectrometry: Principle. representation, interaction of
molecule with high energy electrons, interpretation of mass spectrum,
effect of isotopes on appearance of mass spectrum: applications- finger
print application, molecular weight determination, evaluation of heat

of sublimation of high melting solids.

Electronic Spectroscopy

UV-visible  molecular  absorption  spectroscopy  (principle,
instrumentation, and applications), Frank- condon Principle,
molecular luminescence spectroscopy (fluorescence,
phosphorescence, chemiluminescence)

Nuclear Magnetic Resonance Spectroscopy: "F and *'P NMR
spectra — Chemical shifts, coupling constants, '"F Spectra of
fluoroacetone,  |-bromo-1-Fluoroethane, dimethyl phosphorus
trifluoride and bromine pentafluoride ; *'P spectra of HPF2
HPO(OH)2, H2PO(OH), cis- Pt(Pei3)2CI2, Application of *'P NMR

for structural determination of Complexes with phosphorus ligands.

15

Al



Spectra of Paramagnetic materials: Contact shift, its origin and
application, Pseudo contact shift, Diamagnetic complexes, Spectra of

free radicals, Lanthanide shift Reagents. Magnetic susceptibility

Measurement.
Total Contact Hours 60
Suggested Evaluation Methods
Internal Assessment: 30 End Term Examination: 70

» Theory 30 » Theory: 70

» Class Participation: 5 Written Examination

» Seminar/presentation/assignment/quiz/class test etc.: 10

* Mid-Term Exam: 15

Part CuLcarning Resources

Recommended Books/e-resources/LMS:

I. D.N. Sathyanarayana: Introduction to Magnetic Resonace Spectroscopy ESR, NMR, NQR, [ K
International Publication, 2" edition (2013).

2. R.S. Drago: Physical methods in Inorganic Chemistry, East-West Press Publication (2012).

3. K. Nakamoto: Infrared & Raman Spectra of Inorganic & Co-ordination compounds, John Wiley &
Sons publication, 6" edition (2008).

4. S.D. Ross: Inorganic Infrared & Raman Spectra, McGraw-Hill publication (1972).

5. D.N. Sathyanarayana: Vibrational Spectrosocpy, New Age publication, 1* edition (2004).

52




DEC-2 o

Session: £024-25

Part A - Introduction

Name of Programme M .Sc. Chemistry

Semester kel 11

Name of the Course ' ] ' mmlnorganic Chemistry Special- 11

Course Code s M24-CHE-306

Course Type DEC

Level of the course 500-599

Pre-requisite for the course (if any) Chemistry at the level of 400-499

Course Learning Outcomes (CLO) i CLO 1: Understand the structure, stability, and decay
After completing this course, the learner wiil be behavior of atomic nuclei, including nuclear models and
able to: radioactivity kinetics.

CLO 2: Classify and compare inorganic polymers with
organic polymers and explain the synthesis and
properties of key inorganic polymer systems.

CLO 3: Explain the behavior of non-aqueous solvents
and the kinetics and mechanisms of coordination
reactions oceurring in such media.

CLO 4: Describe the role of essential metals in
bioiogical systems and evaluate their use in treating
metal deficiency and cancer-related conditions.

CLO 5: Analyze the medical applications of inorganic
compounds. including treatment of thyroid disorders,
dental care, psychiatric conditions, and heavy metal
detoxification.

Credits Theory Practical Total

4 0 4
Teaching Hours per week = 4 0 4
Internal Assessment Marks ST 30 0 30
End Term Exam Marks T 70 0 70
Max. Marks s 100 0 100
Examination Time Figiy: 3 hours

Part B-Con tents of the Course

Instructions 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 least 4 parts covering entire syllabus. The examinee will be required to attempt
5 questions, selecting one question from each unit and the compulsory question. All questions will carry equal
marks.

Unit Topics Contact Hours

I Nuclear Chemistry 15
Fundamental particles of nucleus: concept of nuclides, representation of

nuclides, Isobars and isotopes specific examples, the size concept of
nucleus and atom. The possikle forces operating between (n-n, p-p., n-p)
and the magnitude of nuclear forces (short range); qualitaive idea of the

stability of nuclear (n/p rativ). sheel and liquid drop models: natural and

artificial radioactivity disintegration series: Radioactive disintegration
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rate, half life, average life.

Il Inorganic Polymers 15
Classification, types of inorganic polymerization. comparison with
organic polymers, boron-nitrogen polymers, silicones, coordination
polymers, phosphorus-nitrogen compounds.

Non-aqueous Solvents

Reaction in non-aqueous media with respect to HySO4, BrFi, N»Oy and
phosphoryl chloride; Kinetics and mechanism of coordination

reactions in non-aqueous media.

111 : : 5 } 15
Metals in Medicine: Biochemical bases of essential metal deficient

diseases; Iron, copper and zinc deficiencies and their therapies,
carcinogens and carcinostatic agents, zinc in tumour growth and
inhibition, anticancer activity and mechanism of platinum complexes,
anticancer activity of Rhodium. copper and Gold complexes, anti cancer
activity of Selenium, antibacterial and antiviral properties of metal
complexes, polyamino carboxylic acids and polyethylene amines as

chelating drugs.

v Miscellaneousa applications of Inorganic compounds as medicines 15
Drugs in hypo and hyper activity of thyroids, Inorganic drugs in dental
carries, clinical disorders of alkali and alkaline earth metals and their
remedies, lithium drugs in psychiatry.

Heavy metals in Biological systems

Toxicity of heavy metals —and their detoxification, role of Selenium in
Biological systems with reference to its essentiality and toxicity,
mechanism of metal ion induced toxicity, interaction between orally
administered drugs and metal ions in gut.

Total Contact Hours 60
Suggested Evaluation Methods
Internal Assessment: 30 End Term Examination: 70
» Theory 30 ~  Theory: 70
e Class Participation: 3 Written Examination
* Seminar/presentation/assignment/quiz/class test etc.: 10
e Mid-Term Exam: 15

Part C-Learning Resources

Recommended Books/e-resources/LMS:

I. Cotton F. A, & Wilkinson, G., Advanced Inorganic Chemistry, 4" ed. (1998).
2. Huhee, J. E., Inorganic Chemistry, 3 ed. (2008).

3. AKK. Das: A Text Book on Medicinal Aspects of Bio-Inorganic Chemistry, Books & Allied
Publication (2013).
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E. Alessio: Bioinorganic Medicinal Chemistry, Wiley-VCH Publication, 1*edition (2011). [
J. E. Huheey, E. A. Keiter, R. L. Keiter: Inorganic Chemistry: Principle of Structure Reactivity,
Pearson Publication, 4" edition(1997).

M.l Welch, CS. Redvanly: Handbook of
Radio pharmaceuticals: Radio Chemistry & Applications, Wiley
Publication, 1*'edition (2002).

Coordination Chemistry; Banerjea: Tata McGraw Hill,

Inorganic Chemistry, A Modern Introduction; T. Moeller: John Wiley and Sons.

Concepts and Models of Inorganic Chemistry: B. Douglas, D.H. McDaniel and J.J. Alexander; John
Wiley and Sons Inc.
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PC-7

Session: 2024-25

Part A - Introduction

Name of the Programme

M.Sc. (Chemistry)

Semester

I

Name of the Course

Inorganic Chemistry Special Practical- |

Course Code

M24-CHE-309

Course Type

PC

Level of the course

500-599

Pre-requisite for the course (if

any)

Chemistry at the level of 400-499

Course Learning Outcomes (CLQ)
After completing this course, the

learner will be able to:

CLOI. Perform and interpret conductometric titrations involving strong
and weak acids/bases, and precipitation reactions, using
appropriate instrumentation and analytical techniques.

CLO2. Verify Ostwald’s Dilution Law experimentally and analyze its
significance in the context of weak electrolytes.

CLOJ. Utilize spectrophotometric techniques to determine the
wavelength of maximum absorbance (A max) for different
substances and understand its importance in quantitative
analysis.

CLO4. Conduct potentiometric titrations for different acid-base systems
and use clectrode potential data to determine the endpoint and
reaction characteristics.

Credits Theory Practical Total
0 4 4
Teaching Hours per week 0 8 8
Internal Assessment Marks 0 30 30
End Term Exam Marks 0 70 70
Max. Marks 0 100 100
Examination Time 0 6 hours (Two sessions) 6 hours
Part B- Contents of the Course
List of Practicals (i_? :E:_ft

Conductometric Titrations

1. Titration of strong acid with strong base

2. Titration of strong acid with weak base

3. Titration of weak acid with strong base

4. Precipitation titrations

5. Verification of Ostwald’s Dilution Law 120

6. Other relevant experiments using this instrumentation (8 Hours per

pH Metric Analysis \viilzrstﬂzad

1. Titration of strong acid with strong base days)

2. Titration of strong acid with weak base

3. Titration of weak acid with strong base

4. Other relevant experiments using this instrumentation

Spectrophotometric Determinations

I. Determination of the X max of various substances
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Potentiometric Analysis
I. Titration of strong acid with weak base
2. Titration of weak acid with strong base
3. Other relevant experiments using this instrumentation

| Totu! Contact Hours 120
Suggested Evaluation Methods
Internal Assessment: 30 End Term Examination: 70
»  Practicum I 30 » Practicum 70
s Class Participation: B Al
e Seminar/Demonstration/Viva-voce/Lab records etc.: 110 Practical Examination
e Mid-Term Exam: 15

T ]
Part C’-Learning Resources

)

.2

4.

0.

Recommended Books/e-resources/1.MS:

Vogel, A. I, Jeffery, G. H., Bassett, J.. Mendham, J.. & Denney, R. C. (1989). Vogel’s Textbook of
Quantitative Chemical Analysis (5th ed.). Leagman Scieatific & Technical.

Svehla, G. (1996). Vogel's Qualitative tucrgemic Analysis (Tth ed., revised by B. Sivasankar). Pearson
Education.

Christian, G. D. (2004). Analytical Chemisery (6th ed.). Joha Wiley & Sons.

Harris, D. C. (2015). Quaniitative Chemical Analysis (9th ed.). W. H. Freeman and Company.

Willard, H. H., Merritt, L. L., Dean, J. A.. & Settle, F. A. (1988). Instrimental Methods of Analysis (7th
ed.). CBS Publishers and Distributors.

Banerjee, S. K. (1983). Advanced Practical Cliemistri. New Central Book Agency.
Gopalan. R., & Sundaram, S. (2004). Textheok of inpreanic Quantitative Analysis. Sultan Chand & Sons.
Day. R. A., & Underwood, A. L. (1991). Quentitative Auelvsis (6th ed.). Prentice Hall.
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Session: 2024-25

Part A - Introduction

Name of the Programme

M.Se. (Chemistry)

Semester

111

Name of the Course

Inorganic Chemistry Special Practical- 1

Course Code

M24-CHE-312

Course Type

PC

Level of the course

500-599

Pre-requisite for the course (if
any)

Chemistry at the level of 400-499

Course Learning Outcomes (CLO)
After completing this course, the

learner will be able to:

CLO1. Apply quantitative analytical techniques such as volumetric,
gravimetric, and instrumental methods for the estimation of
elements in mixtures, ores, and alloys.

CLO2.Demonstrate proficiency in volumetric titration techniques.
including accurate preparation of standard solutions and
execution of titration procedures.

CLO3.Perform gravimetric analyses precision,
precipitation, filtration, drying/ignition, and calculation of
results based on mass measurements,

CLO4.Conduct back titration experiments to determine the content of
alkali in antacid formulations and the acetic acid concentration
in commercial vinegar samples.

with including

CLOS.Interpret and analyze experimental data with attention to
accuracy, precision, and sources of error in quantitative chemical

analysis.
Credits Theory Practical Total
0 1 4
Teaching Hours per week 0 8 8
Internal Assessment Marks 0 30 30
End Term Exam Marks 0 70 70
Max. Marks 0 100 100
Examination Time 0 6 hours (Two sessions) 6 hours
Part B- Contents of the Course
List of Practicals Contact
Hours
I. Quantitative Analysis
Estimation of three elements in mixtures, ores, alloys, ete., using different available
analytical techniques:
i. Volumetric methods
il. Gravimetric methods 120
(8 Hours per
iil. Instrumental methods week. spread
IL. Back Titrations méicr ,two
i. Understanding the basic principle of back titration o)
i1. Determination of alkali content in a given antacid sample using HCI
iii. Estimation of acetic acid in commercial vinegar using NaOH
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I Tota! Contact Hours [ 0@

Suggested Evaluation Methods

Internal Assessment: 30 End Term Examination: 70
» Practicum 130 ~ Practicum | 70
* Class Participation: 35 SRy
* Seminar/Demonstration/Viva-voce/Lab records etc.: 10 Practical Examination
¢ Mid-Term Exam: R [5
Part C-Learning Resources
Recommended Books/e-resources/LNS:
| Vogel, A. L, Jeffery, G. ., Bassett, J., Mendham, J., & Denney. R. C. (1989). Vogel s Textbook of
Quemtitative Chemical Analysis (5th ed.). L.ongman Scientific & Technical.
2. Gopalan, R., Subramanian, P. S., & Sundaram. S. (2004). Elements of Analytical Chemistry. Sultan Chand
& Sons.
3. Svehla, G. (1996). Vogel's Qualitative fnorganic Analysis (7th ed.. revised by B. Sivasankar). Pearson
Education.
4. Willard, H. H., Merritt, L. L., Dean, J. A.. & Settle, . A. (1988). Instrumental Methods of Analysis (7th
ed.). CBS Publishers and Distributors.
5. Day. R. AL, & Underwood. A. L. (1991Y. Quantitative Analvsis (6th ed.). Prentice Hall.
6. Christian, G. D. (2004). Analvtical Chemisiy (6th ed.). John Wiley & Sons.
/. Mahajan, R. K. (2002). Advanced Practicai Chemistry (Yol. 1 & 1I). Pragati Prakashan.
8. Khopkar, S. M. (2007). Basic Concepts of Analytical Chenristry (3rd ed.). New Age International Publishers|
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Session: 2024-25

Part A - Introduction

Name of Programme

M.Sc. (Chemistry)

Semester 111

Name of the Course Physical Chemistry Special-I
Course Code M24-CHE-304
Course Type DEC

Level of the course 500-599

any)

Pre-requisite for the course (if

Chemistry at the Level of 400-499

learner will be able to:

Course Learning Outcomes (CLO) | CLO1.Apply approximation methods in quantum mechanics to multi-
After completing this course, the

electron systems.

CLO2.Analyze molecular bonding using MO, VB, and Huckel theory.

CLO3.Understand excited-state processes and photochemical reaction
mechanisms.

CLO4.Explore quantum treatments of light-matter interactions and
photophysical pathways.

Credits Theory Practical Total
4 ; 0 4
Teaching Hours per week 4 0 4
Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70
Max. Marks 100 0 100
Examination Time 3 hours - 3 hours

Part B- Contents of the Course

equal marks,

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

Unit

Topics Contact Hours

Quantum Mechanics-II

Problem of two electrons, exchange interactions. Approximate methods:
First order time-independent perturbation theory for non-degenerate states,
Variation theorem and variational methods. Ground and excited state of
I helium atom. Coupling of angular momentum for many electrons system, 15
spin-orbit coupling,
approximation, the hydrogen molecule ion, the hydrogen molecule, their
symmetric and antisymmetric solution (without actual evaluation of various
integrals). Self-consistent field method.

Molecular Term symbols. Born-Oppenheimer

Il

Systems.

Quantum Mechanies-I11

Valence bond and MO (LCAO) treatment of hydrogen molecule.
Comparison of the MO and VB treatments and their equivalence limit.
Configuration Interaction. Extension of MO theory to other systems-
Homonuclear and heteronuclear diatomic, simple polyitomic molecules.
The pi-electron approximation, Huckel theory of conjugated systems.
Applications to ethylene, butadiene, cyclobutadiene and cyclopropenyl
molecules. Calculation of properties- Delocalization energy, electron
density, bond order. Ab initio and Semi-Empirical Methods for Closed Shell

-0




Photochemistry
Revision of basic concepts of photochemistry, Lifetimes of excited et Gy
electronic states of atoms and molecuies. Charge transfer transitions. The )
Frank-Condon principle, emission spectra, environment effect on absorption
and emission spectra, Wigner's spin conservation rule. Modes of decay of
excited states, quenching of fluorescence, delaycd fluorescence, collisional
quenching, Stern—Volmer equation. [xcimer and exciplex formation and
decay.

15

Quantum Photochemistry

Types of Photophysical Pathways. Radiative and Non-Radiative transitions,
Einstein Treatment of Absorption and Emission Phenomena, Probability of
Induced Emission and Its Application to Lasers, Time-dependent
Schrédinger  equation, Time-dependent  perturbation  theory  for
photochemical systems, Transition moment integral. Theoretical Absorption
Intensity. Oscillator Strength, Rules coverning the transition between two
energy states.

15

Total Contact Hours 60

Sugpested Evaluation Methods

Internal Assessment: 30 End Term Examination: 70

» Theory 130 » Theory: 70

e Class Participation: 5

e Seminar/presentation/assignment/quiz/class test etc.: 10 Written Examination

o Mid-Term Exam: 15

Part C-Learning Respurces

Recommended Books/e-resources/LMS:

R GG o

L)

10,
1.

]’]

13.

Theoretical Chemistry, S. Glasstone. Affiliated East-\West Press.

Quantum Mechanics, H.L. Strauss. Prentice Hall.

Quantum Chemistry, B.K. Sen. Kalyani Publishers

Quantum Chemistry. R.K. Prasad. New Age International.

A Textbook of Physical Chemistry, Vel. ¢, K.L. Kapoor, MacMillan India Ltd.

Introduction to Quantum Chemistry, C. R. Gaiz. Charles E. Merrill Pub. Co.

Molecular Quantum Mechanics, P.W. Atkins and R.S. Friedman, 3rd Edition (1997), Oxford University|
Press, New York.

Quantum Chemistry, H. Eyring, J. Walter and G.E. Kimball (1944) John Wiley, New York.

Quantum Chemistry, I.N. Levine, 5th edition (2000}, Pearson Educ., Inc., New Delhi. Page 74 of 166 10.
Fundamentals of Photochemistry, K.K. Rohtagi-Mukherjee. 3rd Edition, New Age.

Photochemistry, J.G. Calvert and J.N. Pitts, Wiley.

Photochemistry and Spectroscopy, J.P. Simons, Wiiey Interscience.

Principles and Applications of Photochemistry by Brian Wardle.
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Session: 2024-25

Part A - Introduction

Name of Programme

M.Sc. (Chemistry)

Semester

111

Name of the Course

Physical Chemistry Special-Il

Course Code

M24-CHE-307

Course Type

DEC

Level of the course

500-599

Pre-requisite for the course (if
any)

Chemistry at the Level of 400-499

Course Learning Outcomes (CLO)
After completing this course, the

learner will be able to:

CLO1.Understand irreversible thermodynamics and its significance.
CLO2.Formulate linear dynamic equations for macroscopic systems.
CLO3.Learn surface phenomena in micelles.
CLO4.Grasp basics of electrochemistry, catalysis, spectroscopy. and fast

kinetics.

Credits Theory Practical Total

4 0 4
Teaching Hours per week 4 0 4
Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70
Max. Marks 100 0 100
Examination Time 3 hours - 3 hours

Part B- Contents of the Course

Instructions 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 of at least 4 parts covering the entire syllabus. The examinee will be required to
attempt 5 questions, selecting one question from each unit and the compulsory question. All questions will carry

equal marks.

Contact Hours

Meaning and scope of irreversible thermodynamics. Thermodynamic criteria
for non-equilibrium states, Phenomenological laws-liner laws, Gibb's
equation, Onsager’s reciprocity relation, Entropy production-specific laws of
entropy production, Entropy production due to heat flow, mass transport,
chemical reaction, non-equilibrium stationary states, Prigogine’s principle of
maximum entropy production, Coupled phenomena. Some important

General treatment of chain reactions, apparent activation energy of chain
reactions, chain lengths. theories of branching chain and explosion (hydrogen-

Unit Topics
Non-equilibrium Thermodynamics
I
applications.
Kinetics of Fast Reactions
Il

oxygen reaction), study of kinetics by stopped-flow technique, relaxation
techniques (temperature jump, pressure jump) and shock tube technique, flash
photolysis and magnetic resonance method.

11

Surface Phenomena

Surface active agents, classification of surface-active agents, micellization,
hydrophobic interaction. critical micellar concentration (CMC), Kraft
temperature, factors affecting the CMC of surfactants, counter ion binding to
micelles, thermodynamics of micellization-phase separation and mass action
models, solubilization, microemulsions. reverse micelles, surface films
(electrokinetic phenomena), catalytic activity at surfaces.

[




Transport Phenomena S oo
Diffusion coefficients, Fick’s first and second laws, relation between flux and v &
v viscosity, relation between diffusion coafficient and mean free path, relation 5 .l :
between thermal conductivity/viscosity and mean free path of a perfect gas,
Einstein relation, Nernst-Einstein equation, Stokes-Einstein equation,
Einstein-Smoluchowski equation.
[ Total Contoct Hours 60
Suggested Evaluation Methods
Internal Assessment: 30 End Term Examination: 70
> Theory 130 > Theory: | 70
e Class Participation: ___u_ & S
° Seminarfprcsantationr’ass[gnmentfqui:.rfcl-.;;;. test ete.: 10 Written Examination
* Mid-Term Exam: i 15

Part C-Learning Resources

Recommended Books/e-resources/LMS:

I

-

=N

(95

7
8.

9.
10.

Rastogi, R. P., Introduction to Non-equilibrium Physical Chemistry, Elsevier B.V. (2008)

Kalidas, C. & Sangaranarayanan, M.V. Moa-Equilibrium Thermodynamics: Principles & Applications,
Macmillan India Ltd. (2002).

Katchalsky, A. & Curren, P. F. Non-Equitibrium Thermodynamics in Biophysics Harvard University Press:
Cambridge (1965).

Laidler, K. J. Chemical Kinetics 3rd Ed.. Benjamin Cummings (1997).

Thomas, J, M. & Thomas, M. J. Principtzs and Practice of Heterogeneous Catalysis John Wiley & Sons
(1996).

Chorkendorff, 1b. & Niemantsverdriet. J. W. Concepts of Modern Catalysis and Kinetics Wiley-VCH
(2003).

Atkins, P. W. & Paula, J. de Atkin’s Physical Chemistry 8th Ed.. Oxford University Press (2006).
McQuarrie, D. A. & Simon, J. D. Physical Chemistry: A Molecular Approach 3rd Ed., Univ. Science Books
(2001).

Shaw, D. J. Introduction to Colloid and Surface Chemistry 2nd Ed. Butterworths (1970).

Adamson, A. W. & Gast, A. P. Physical Cheaictry of Surfaces 6th Ed. Wiley Interscience.(1997)
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Session: 2024-25

Part A - Introduction

Name of the Programme

M.Se. (Chemistry)

Semester 111

Name of the Course

Physical Chemistry Special Practical- |

Course Code M24-CHE-310
Course Type PC
Level of the course 500-599

Pre-requisite for the course (if

any)

Chemistry at the Level of 400-499

Course Learning Outcomes (CLO)
After completing this course, the

learner will be able to:

potentiometry.

titrations.

CLO1. Determine activity, solubility, and stability constants using
CLO2. Analyze acid-base and redox reactions through potentiometric

CLO3. Investigate hydrolysis and equilibrium via electrode methods.
CLO4. Use polarimetry to study optical rotation and sugar inversion

kinetics.
Credits Theory Practical Total
0 4 4
Teaching Hours per week 0 8 8
Internal Assessment Marks 0 30 30
End Term Exam Marks 0 70 70
Max. Marks 0 100 100
Examination Time 0 6 hours (Two sessions) 6 hours
Part B- Contents of the Course
List of Practicals C[L[’::J:;t
Potentiometry
I. Determination of activity coefficient of Ag™ in the different solution of silver nitrate.
2. Determination of solubility of silver halides in water.
3. Determination of first and second ionization constant of phosphoric acid.
4.  Study of silver-ammonia complex and determination of the stability constant.
5. Determination of strength of ferrous ammonium sulphate using potassium dichromate
or ceric sulphate and determination of redox potential.
6. Determination of strength of HCl and CH3;COOH in a mixture using NaOH.
7. Titration of weak acid with strong base using quinhydrone and determination of (8 H(l:nﬁ?q :
: S pel
dissociation constant of the acid. week, spread
8. Study of equilibrium constant of the reaction Fe™ + Ag’ = Fe™''+ Ag 0"&?}2;’“
9. To determine the degree of hydrolysis of aniline hydrochloride.
10. Titration of Potassium halides mixture (two/three) with AgNOs potentio-metrically
Polarimetry
11. Determine the percentage of (wo optically active substances in a mixture
polarimetrically.
12. Determination of relative strength of acids by the study of inversion of sucrose.
13. Investigate the effect of substitution of chloride ions on rate constant of inversion of
cane sugar by using mono- and tri-chloroacetic acids as catalysts.
] Total Contact Hours 120
Suggested Evaluation Methods
Internal Assessment: 30 End Term Examination: 70
» Practicum 30 » Practicum |
« Class Participation: 5

6<%




* Seminar/Demonstration/Viva-voce/Lab records ete.; | 10 Practical Examination

e Mid-Term Exam: 5]

Part C-Learninpg Resources

L) 1 —

=

wn

S

8.
),
10. Das. R.C., Behra, B. Experimental Pavsical € “hemistry. Tata McGraw-Hill, 1983,

L1. Bajpai, D.N. Advanced Practical Physical ( hemistry. 2nd Ed.. S. Chand Publishing, 2001.

-

Recommended Books/e-resources/LiS: 2

Yadav, J.B. Advanced Practical Physical Chemistry, 29th Ed., Goel Publishing House, 2022.
Harris, D.C. Quantitative Chemicai Anelysis. 10th Ed.. Macmillan Learning, 2023.

Skoog, D.A., West, D.M., Holler, F'.. . & Crouch, S.R. Fundamentals of Analytical Chemistry,
10th Ed., Cengage Learning, 2022.

Jain, P.C., & Narang, S.Y. Practical Piysical Chemistry, Reprint 2023, Vishal Publishing Co.
Khosla, B.D.. Garg, V.C.. & Gulati. A. Senior Practical Physical Chemistry, 2023 Ed., R.
Chand & Co.

Manhas, B.S., & Mehta, R.M. Experimental Physical Chemisiry, 2022 Ed., Ane Books Pvt, Ltd.
Vogel, A.L Vogel's Texthook of Quantitative Chemical Analysis, 6th Ed., Pearson Education,
2000.

Levitt, B.P. Findlay's Practical Physice! Chemistry, 9th Ed., Longman, 1985.

Jain, P.C., Narang, S.Y. Practical Physical Chemisiry, 14th Ed., Vishal Publishing Co., 2020.
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~ Session: 2024-25

Part A - Introduction

Name of the Programme

M.Sc. (Chemistry)

Semester

111

Name of the Course

Physical Chemistry Special Practical- 1I

Course Code

M24-CHE-313

Course Type

PC

Level of the course

500-599

Pre-requisite for the course (if
any)

Chemistry at the Level of 400-499

Course Learning Outcomes (CLO)

CLOL. Perform conductometric titrations and analyze electrolyte

After completing this course, the
learner will be able to:

behavior.

CLO2. Determine dissociation constants and verify Onsager’s equation.
CLO3. Study hydrolysis and micelle formation using conductivity.
CLO4. Apply spectrophotometry for complex analysis and indicator

dissociation.
Credits Theory Practical Total
0 4 4
Teaching Hours per week 0 8 8
Internal Assessment Marks 0 30 30
End Term Exam Marks 0 70 70
Max. Marks 0 100 100
Examination Time 0 6 hours (Two sessions) 6 hours
Part B- Contents of the Course
List of Practicals (i{;glt:::t
Conductometry
I.  Conductometric  titration of: (i) Strong acid vs. strong base,
(i1) Strong acid vs. weak base, (iii) Weak acid vs. strong base, (iv) Weak acid vs. weak
base. (v) CH;COOH + HCIl vs. NaOH. (vi) CuSOs vs. NaOH.
2. Determination of the equivalent conductance of weak acid (benzoic/ acetic acid) at
several concentrations and the dissociation constant of the acid.
3. Determination of the equivalent conductance of strong electrolytes such as HCI, KClI,
IKNO; and NaCl and the validity of Onsagar equation, 120
4. Study of degree of hydrolysis of aniline hydrochloride. (8 Hours per
: e ; : : G week, spread
5. Determine the critical micelle concentration (CMC) of surfactants by conductivity over two
method. days)
Colorimetry/Spectrophotometry
6. Verification of the Lambert-Beer’s law using aqueous solutions of KMnQj; K,Cr:04
and CuSQy.
7. Study of Iron-Tiron and Iron-Salicylic acid complexes.
8. Determination of the composition of Potassium dichromate and potassium
permanganate mixture spectrophotometrically:
9. Determine the dissociation constant of an indicator spectrophotometrically.
| Total Contact Hours 120
Suggested Evaluation Methods
Internal Assessment: 30 End Term Examination: 70
~ Practicum 30 » Practicum
e Class Participation: 5
e Seminar/Demonstration/Viva-voce/Lab records etc.: 10 Practical Examination
e Mid-Term Exam: L5

Part C-Learning Resources

6¢




» Seminar/Demonstration/Viva-voce/Lab records etc.: §] Practical Examination

e Mid-Term Exam: 15

Part C-Learning Resources

o W

~ o

8
o
1

Recommended Books/e-resources/LMS:

Yadav, I.B. Advanced Practical Physical Chemistry. 29th Ed., Goel Publishing House, 2022,
Harris, D.C. Quantitative Chemical Analysis, 10th Ed., Macmillan Learning, 2023.

Skoog, D.A., West, D.M., Holler, F.J.. & Crouch, S.R. Fundamentals of Analytical Chemistry.
10th Ed., Cengage Learning, 2022.

Jain, P.C., & Narang, S.Y. Practical Physical Chemistry, Reprint 2023, Vishal Publishing Co.
Khosla, B.D., Garg, V.C., & Gulati, A. Senior Practical Physical Chemistry, 2023 Ed., R.
Chand & Co.

Manhas, B.S., & Mehta, R.M. Experimental Physical Chemistry, 2022 Ed., Ane Books Pvt. Ltd.
Vogel, AL Vogel s Textbook of Quantitative Chemical Analysis. 6th Ed., Pearson Education.
2000.

. Levitt, B.P. Findlay’s Practical Physical Chemistry, 9th Ed., Longman, 1985.

Jain, P.C., Narang, S.Y. Practical Physical Chemistry, 14th Ed., Vishal Publishing Co., 2020.

0. Das, R.C., Behra, B. Experimental Physical Chemistry. Tata McGraw- Hill, 1983.

11. Bajpai, D.N. Advanced Practical Physical Chemistry. 2nd Ed., S. Chand Publishing. 2001.

6l




DEC-1

Session: 2024-25

Part A - Introduction

Name of Programme M.Sc. Chemistry

Semester 111

Name of the Course Organic Chemistry Special- [

Course Code M24-CHE-305 =
Course Type DEC

Level of the course 500-599

Pre-requisite for the course (if any) Chemistry at the Level of 400-499

Course Learning Outcomes (CLO) CLO 1: To understand the role of Molecular

After completing this course, the learner will [ Orbitals in analysing Pericyclic Reactions.
be able to:
CLO 2: To interpret the stereochemical course of
a Pericyclic Reaction and identify the product. To
understand the concepts of aromaticity, non-
aromaticity, anti-aromaticity, homoaromaticity.
and pseudo-aromaticity, aromaticity in charged
rings, and the application of IH-NMR in
determining the aromatic character of annulenes.

CLO 3: Focuses on light-induced reactions in
carbonyl compounds (Paterno-Biichi reaction.
photoreduction)

CLO 4:Analyzes photochemistry of unsaturated
systems  (olefins, 1,3-butadiene), complex
rearrangements:  Di-m-methane, enone/dienone.
Photo-Fries

Credits Theory Practical Total

4 0 4
Teaching Hours per week 4 0 4
Internal Assessment Marks 30 0 30
End Term Exam Marks 70 0 70
Max. Marks 100 0 100
Examination Time 3 hours

Part B-Contents of the Course

Instructions 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 least 4 parts covering entire syllabus. The
examinee will be required to attempt 5 questions. selecting one question from each unit and the
compulsory question. All questions will carry equal marks.

Unit Topics Contact Hours

I Pericyclic Reactions 15

Molecular orbital symmetry, frontier orbital of ethylene, 1,3-
butadiene, 1,3,5 hexatriene and allyl system classification of
pericyclic reactions. Woodward - Hoffmann correlation diagram.

4



FMO & PMO approach, Flectrocyclic reaction - conrotatory and ‘
disrotatory motions. 4n. 4n+2, allyl systems, Ring opening of

cyclopropyl halides and tosylates. cycloadditions-antarafacial
and suprafacial additions. 4n and 4n+2 systems, 242 addition of
ketenes. 1.3-dipolar cycloadditions and cheleotropic reactions.

I Pericyclic Reactions 15

Sigmatropic Rearrangements-supralacial and antarafacial shifts
of H. sigmatropic shifts involving carbon moieties, retention and
inversion of configuration, [3.3] and [5.5] sigmatropic
rearrangements,  Sommelet-Hauser,  Claisen and  Cope
rearrangements. Introduction to ene reactions. Simple problems
on Pericyclic reactions.

Aromaticity

Concept of aromaticity, non-aromaticity, anti-aromaticity,
homoaromaticity, and pscudo-aromaticity. Aromaticity in
charged rings and applicaticn of [H-NMR in determining the
aromatic character of annulenes.

il Photochemistry 15

Excitation and excited states. Franck-Condon Principle.
Jablonski  diagram, cnergy transfer photosensitization,
quenching. quantum yield, excimer and exciplex, P-type and E-
type delayed [luorescence

Photochemistry of carbonyl compounds (Norrish type I and type
Il changes, photoreaction of cyclic ketones. Paterno-Buchi
reaction and Photoreduction. Photochemistry of olefins and 1,3-
Butadiene  (cis-trans  isomerisation,  dimerization, and
cycloadditions).

v lemchcmistr;,; T S 15

Di-n-methane rearrangement, enone and dienone
rearrangements, photochemistry of aromatic compounds
(substitution, isomerization, cyclization and cycloaddition
reactions). Photo-Fries rearrangement. photolysis of nitrile esters
and Barton reaction. Hoffman-Loefller-Freytag reaction,
photochemistry of vision and neonatal jaundice.

Total Contact Hours 60
Suggested Evaluation Methods
Internal Assessment: 30 End Term Examination: 70
~ Theory 30 »~ Theory: |70
e Class Participation: 5 Written Examination
» Seminar/presentation/assignment/quiz/class test etc.:| 10
o Mid-Term Exam: 15

69
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Part C-Learning Resources

Recommended Books/e-resources/LMS:

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

2. Pericyclic Reactions, S.M. Mukherji Macmilan India.

3.The Conservation of Orbital  Symmetry. R.B. Woodward and R.
Hoffmann" Verlag Chemie Academic Press.

4. Problem Solving approach to Orbital Symmetry, R.E. Lehr and A.P. Merchand.

5.0rganic Reactions and Orbital Symmetry, T.L. Gilchrist and R.C. Storr, Cambridge University
Press, Cambridge, 2™ Edn. 1979.

6. Organic Photochemistry, ] Coxan & B. Halton, Cambridge University Press.
7. Introductory Photochemistry, A. Cox and T. Camp McGraw Hill.
8. Organic Photochemistry, V. Ramamurthy, CRC Press First Edition. 1997.

9. Organic Photocatalysts for Energy and Synthesis Emily R. Smith, James M. R. Narayanam
Publisher: Royal Society of Chemistry Year: 2024

10. Photoinduced Reactions in Organic Synthesis, Stefano Protti, Maurizio Fagnoni, Publisher:
Wiley-VCH, Year: 2020

o




DRI -
Session: 2024-25 -
_Part A - Infroduction
Name of Programme s M.Sc. Chemistry
Semester = 111
Name of the Course ﬁ_Organ{c Chemistry Special- I1
Course Code M24-CHE-308
Course Type DEC
Level of the course ~ 500-599
Pre-requisite for the course (ifany) Chemistry at the Level of 400-499
Course Learning Outcomes (CLO) CLO 1: To acquire the knowledge of drug design
After completing this course, the learner will | iy developing new drugs using a rational approach
be able to: to drug design. Basic principles of drug action,

design and the terminology involved therein;
nomenclature  and  biological roles of
prostaglandins. Chemical Synthesis of PGE; and
PGI“EU

CLO 2: To understand the synthesis, general mode
of action, and medicinal uses of listed classes of
drugs.

CLO 3: To understand the synthesis, structure
elucidation and medicinal uses of penicillins and
cephalosporing as cell wall biosynthesis and
protein synthesis inhibitors.

CLO 4: To wunderstand the Systematic
nomenclature, General synthesis and reactions of
Five-membered heterocycles: pyrazole, imidazole.
oxazole, isoxazole, thiazole, isothiazole, General
reactivity of purines and pyrimidines.

Credits Theory Practical Total
R 0 &

Teaching [lours per week 4 0 4 S

Internal Assessment Marks St e 0 30

End Term Exam Marks <SR 0 70

Max. Marks 3 100 0 100

Examination Time 3 hours

Part B-Contents of the Course

Instructions for Paper- Sctter: 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 least 4 parts covering entire syllabus. The
examinee will be required to attempt 5 guestions, selecting one question from each unit and the
compulsory question. All questions will carry equal marks.

Unit Topics Contact Hours

I Drug Design and Development 15

1
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Brief concept of therapeutic index, LD50, and ED50.
The elementary idea about the following:

The receptor role, neurotransmitiers and receptors, ion channels,
and their control. Membrane-bound enzymes—
activation/deactivation. The chemical basis of the messenger
induced a change of shape by the receptor. Design of agonists,
antagonists and partial agonists. Structure-activity relationships
(SAR).

Prostaglandins: General introduction, nomenclature, and
biological roles of prostaglandins. Chemical Synthesis of PGEz
and PGFz,

I Synthesis, General Mode of Action, and Medicinal Uses of the 15
following Drugs:
Antineoplastic  Agents:  Classification, Mechlorethamine,
Chlorambucil, cyclophosphamide, carmustine, methotrexate, 6-
mercaptopurine, paclitaxel (synthesis of paclitaxel excluded).
Antimalarials:  Classification.  Chloroquine,  primaquine,
chloroguanide, pyrimethamine, Artemisinin and its potential
derivatives (synthesis excluded),
Analgesics, Antipyretics and Antiinflammatory agents:
Morphine and related compounds (codeine and heroin),
methadone, tramadol, aspirin, acetaminophen. indomethacin,
mefenamic acid, ibuprofen, diclofenac, naproxen, celecoxib.
Cardiovascular Drugs: Sorbitrate, Calcium channel blockers:
verapamil, diltiazem, beta-blockers: atenolol.
AIDS and drugs against HIV: Important drugs against HIV
(nucleoside reverse transcriptase inhibitors) -AZT, ddl. ddC, d4T
and 3TC (synthesis only of AZT).
I Antibiotics 13

Cell wall biosynthesis and protein synthesis inhibitors: Penicillins
and semi-synthetic penicillins. synthesis, structure elucidation and
medicinal uses of penicillin G, problems of sensitivity to acids, -
lactamases and narrow spectrum of activity, solving these
problems leading to the development of penicillin V, oxacillin,
cloxacillin, ampicillin, amoxicillin, carbenicillin and carfecillin.

Cephalosporins - Discovery, structure elucidation and synthesis of
cephalosporin-C

T2
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v Heterocyclic compounds 15 ‘
Systematic (Hantzsch-Widman) nomenclature for monocyclic
and fused ring systems.
General synthesis and reactions (including mechanism) of the
following:
Five-membered heterocycies: pyrazole, imidazole, oxazole,
isoxazole, thiazole, and isothiazole: comparison of their basic
character.
General reactivity of purines and pyrimidines.
Total Contact Hours 60
Suggested Evaluation Methods
Internal Assessment: 20 End Term Examination: 70
» Theory S L I a0 ) e e T
» Class Participation: =1 Written Examination
* Seminar/presentation/assignment/quiz/class test ete.:| 10
o Mid-Term Exam: 15
Part C-Learning Resources
Recommended Books/e-resources/LMS:
1. Wilson and Gisvold's Textbook of Organic Medicinal and Pharmaceutical Chemistry, Ed.
Robert F. Dorge.
2 Burger's Medicinal Chemistry and Drug Discovery Vol-I Ed. M.E. Wolf, John Wiley.
3. Goodman and Gilman's Pharmacological Basis of Therapeutics, McGraw-Hill.
4. Organic Chemistry Vol.-2 1L, Finar, ELBS.
9. Heterocyclic Chemistry, T.L. Gilchrist, Longman Scientific Technical.
6. Comprehensive Heterocyclic Chemistry, A.R. Katritzky and C.W. Rees, eds. Pergamon
Press.
7, Handbook  of Heterocyclic Chemistry, Alan Katritzky, Christopher Ramsden. John A.
Joule and Viktor Zhdankin. 3rd Lidition, Elsevier.
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Session: 2024-25

Part A - Introduction

Name of the Programme

M.Sc. (Chemistry)

Semester

111

Name of the Course

Organic Chemistry Special Practical- I

Course Code

M24-CHE-311

Course Type

PC

Level of the course

500-599

Pre-requisite for the course (if
any)

Chemistry as a subject at UG level

Course Learning Outcomes (CLO)
After completing this course, the

learner will be able to:

CLO 1: To understand the methods of separations of binary (liquid-
liquid, liquid-solid or solid-solid) organic mixtures.

CLO 2: Identification of different functional groups using
qualitative analysis.

CLO 3: To understand significance of melting point and boiling
point in structure elucidation of organic compounds.

CLO 4: To prepare derivatives of different organic functionalities.
CLO 5: To characterize given organic compounds by interpreting
their I|H NMR and FT-IR spectra.

CLO 6: To perform experimentation and evaluation the results.
CLO 7: To develop the ability to compile information in the form
of lab records.

CLO 8: To defend Viva-voce examination..

Credits Theory Practical Total
0 4 4
Teaching Hours per week 0 8 8
Internal Assessment Marks 0 30 30
End Term Exam Marks 0 70 70
Max. Marks 0 100 100
Examination Time 0 6 hours (Two sessions) 6 hours

Part B- Contents of the Course

List of Practicals Contact

Hours

l. Qualitative Analysis: Separation of components of a binary (liquid-liquid,
liquid-solid or solid-solid) organic mixture using physical and chemical
method. Characterization of these components with the help of chemical
analysis and derivative formation.

120

(8 Hours per
week, spread
2. Spectroscopic confirmation of the components of binary mixtures using OYCHING

days)
UV, IR, NMR and MS spectral data (UV, IR, NMR & MS spectra will be :
provided).
| Total Contact Hours 120
Suggested Evaluation Methods
Internal Assessment: 30 End Term Examination: 70
» Practicum 30 » Practicum [ 70
e Class Participation: 5
» Seminar/Demonstration/Viva-voce/Lab records etc.: 10 Practical Examination
e Mid-Term Exam: 13

74
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Part C-Learning Resources

Recommended Books/e-resources/LMS:

e oo led ol —

)

K. L. Williamson, Macroscale and Microseale Organic Experiments, D.C. Heath; 2" Edition (1994).
H. Clark: Handbook of Organic Analysis-Qualitative and Quantitative, CBS (1905).

Vogel, A. |, Elementary Practical Organic Chemistry. Longmans, Green, 2 nd Edition (1959)

Furniss, B.S., Vogel, A. L., Smith, P. W.. Vogel's Text Book of Practical Organic Chemistry,Longman-
Group Ltd. (1978). .

Fieser, F., Experiments in Organic Chemistry by D.C. Heath and Company Boston, (1935).
Mann F.G., & Saunders. B.C., Practical Organic Chemistry Pearson Education India (2009). Campbell,

B.N. and Ali M., Organic chemistry experiments: Microscales and semimicroscales.McCarty M.
Brooks/Cole, (1994).

Ault A., Techniques and experiments for organic chemistry, University Science Books, (1998).
Lehman, Multiscale operational organic chemistry: A problem solving approach to laboratorycourse,
Pearson Prentice Hall, 2nd Edition (2009),

. Clarke, H.T., A Hand book of Organic Analysis -Qualitative and Quantitative, Edward ArnoldLondon

(1975).

. Vishnoi N.K.. Advanced Practical Organic Chemistry. Vikas Publishing (2009).

@

D. Pasto, C. Johnson and J. Miller; Experiments and Techniques in Organic Chemistry, Pearson (1991).

=1
= =
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Session: 2024-25

Part A - Introduction

Name of the Programme

M.Se¢. (Chemistry)

Semester

111

Name of the Course

Organic Chemistry Special Practical- IT

Course Code

M24-CHE-3 14

Course Type

HE

Level of the course

500-599

any)

Pre-requisite for the course (if

Chemistry as a subject at UG level

Course Learning Outcomes (CLO)
After completing this course, the

learner will be able to:

CLO 1: Apply colorimetric methods for the quantitative estimation of
biomolecules such as carbohydrates, proteins, amino acids, ascorbic
acid, urea, and cholesterol.

CLO 2: Determine physicochemical properties of fats and oils using
saponification and iodine value measurements.

CLO 3: Estimate molecular weights of acids through ftitration and
silver salt methods with accuracy and precision.

CLO 4: Extract and isolate bioactive organic compounds from natural
sources using standard laboratory techniques.

CLO 5: Analyze experimental results to evaluate the purity and yield
of isolated compounds and verify through appropriate analytical
techniques.

Credits Theory Practical Total
0 4 4
Teaching Hours per week 0 8 8
[nternal Assessment Marks 0 30 30
End Term Exam Marks 0 10 70
Max. Marks 0 100 100
Examination Time 0 6 hours (Two sessions) 6 hours
Part B- Contents of the Course
List of Practicals Contact
Hours
1. Colorimetric determination of the following:
Carbohydrates, ascorbic acid, amino acids, proteins, cholesterol, urea.
2. Saponification value and iodine value of fats and oils, formalin and glycine,
Determination of the molecular weight of an acid by titration and by the silver sal
method.
; : : 120
3. [Extraction of organic compound from natural products: Any one of the following:— (8 Hours per
Caffeine from tea leaves. week, spread
[solation of B-carotene from carrot S
: days)
[solation of limonene from citrus rind.
[solation of nicotine from tobacco.
Isolation of lactose from milk.
[solation of Casein from milk.,

LS




| Total Contact Hours | 120

Suggested Evaluation Methods

Internal Assessment: 30

» Practicum

~ End Term Examination: 70

o o _'I 4

@

30|  » Practicum I 70

s Class Participation:

5

0 Practical Examination

o Mid-Term Exam:

15

ol

gy
A
i

1

Part C-Learning Resources

Recommended Books/e-resources/LMS:

lad [~ —

Quaititative Anafysis, Universities Press, 2020,

Springer, 1998.

Yadav, |.B. Advanced Practical Organic Chemistry, 21st Ed., Goel Publishing House, 2022.
Vogel, AL Vogel's Textbook of Praclical Organic Chemistry, 5th Ed., Pearson Education, 2021.
Ahluwalia, V.K.. & Aggarwal. R. Comprehensive Praciical Organic Chemistry: Preparation and

4. Harborne, J.B. Phytochemical Methods: 4 Guide to Modern Techniques of Plant Analysis, 3rd Ed..

Sadasivam, S.. & Manickam, A. Biochiemical Meihods, 4th Ed., New Age International Publishers, 2021.

ZEg!




Session: 2024-25

Part A - Introduction

Name of Programme

M.Sc. (Chemistry) '

Semester 3™ |
Name of the Course Environmental Chemistry- I _ |
Course Code M24-OEC-315

CourseType OEC |
Level of the course 400-499

Pre-requisite for the course (ifany)

!

CourseLearningOutcomes (CLO)
After completing this course, the learner will

ICLO 1:Explain the structure, composition, and processes
of the atmosphere, hydrosphere, and their interactions

be able to: including natural cycles, radiation balance, and pollutan
formation. |
CLO 2:Analyze the sources, types, and effecis ofl
environmental pollutants (air, water, noisc, aid i
substances) on ecosystems and human health.
ICLO 3:Apply analytical and instrumental methods forL
monitoring and measuring environmental pollutants, an
evaluate treatment methods for domestic and industrizﬂl
waste. :
CLO 4:Evaluate and recommend sustainable and safer]
chemical/industrial practices by drawing lessons from
major environmental disasters (Bhopal, Chernobyl,
Minamata, etc.) and principles of biodegradability and

ollution mitigation.
Credits Theory Practical Total
2 0 2

Teaching Hours per week 2 0 2

Internal Assessment Marks 15 0 15

End Term Exam Marks 35 0 35 ]

Max. Marks 50 0 50

Examination Time 3 hours

PartB-Contentsofthe Course

Instructions 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. Lhe |
compulsory question (Question No. 1) will consist at least 4 parts covering entire syllabus. 1he

examinee will be required to attempt 5 questions, selecting one question from each unitand the !
compulsory question.All questions will carry equal marks.

Unit

Topics - Contact Hours

i

1

|

I |Envirenment |
Atmosphere, environmental segments, composition of the atmosphere, |
earth’s radiation balance,
particulates, ’
photochemical reactions in the atmosphere, |
Noise Pollution: sources, effect on human health, mitigation and control. ,

=

their formation, chemical and

Il JAir pollution: oxides of C,N,S and their effects, acid-rain, smog




formation, Green house effects (globalwarming and ozone depletion).
IAnalytical Methods for measuring air pollutants. Continuous
imonitoringinstruments.

I ydrosphere

Chemical composition of water bodies-lakes, streams rivers, sea €tc,

hydrological cycle, complexation innatural and waste water and
icrobiallymediated redox reactions. Water pollution-inorganic,
rganicpesticides, industrial and radioactive materials, oil spills and oil
ollutants eutrophication, acid-minedrainage, waste water treatment,
omestic waste water aerobic and (anaerobic treatment), and

industrialwaste water treatment

IV |[Environmental Toxicology

hemical solutions to environmental problems, biodegradability,
principles of decomposition, betterindustrial processes. Bhopal gas
tragedy, Chernobyl, three mile island, Seveso and Minamata disasters.

Total Contact Hours 30

Suggested EvaluationMethods

InternalAssessment: 15 End Term Examination: 35
» Theory 15 » Theory: | 35
o Class Participation: B Written Examination

» Seminar/presentation/assignment/quiz/class test etc. | 4
e Mid-Term Exam: 7

PartC-Learning Resources

Recommended Books/e-resources/LMS:
1. A.K. De: Environmental Chemistry, New Age International Publishers; Ninth - Multicolor
Edition (2018).
2. Manaham: Environmental Chemistry, Taylor & Francis, 10th edition (2017).
3. Khopkar: Environmental Pollution Analysis, New Age International Pvt. Ltd., 2nd edition
(2015).
4. Sharma & Kaur: Environmental Chemistry, Goel Publishing House, Meerut (1996).
5. F.J. Welcher: Standard Method of Chemical analysis, vol. III, Van Nostrand Reinhold; 6th
edition (1966).
Further Readings:
1. Ed.J. Rose, Environmental Toxicology: Current Developments, Volume 7, CRC Press (1906 ).
2. Ed.S. Landsberger and M-Creatchman: Elemental Analysis of Airborne particles, CRC Press
(1999).
- 3. C. Baird: Environmental Chemistry, WH Freeman; 5th edition (2012).




