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Background 

• The Chemistry Department of Gurugram University, Gurugram, Haryana - India was

cslablishcd in 2020.

• Department has started a postgraduation programme M.Sc.-Chemistry w.e.f. 2020-

2021.

• The vision of the Department of Chemistry is to promote excellence and innovation in

teaching and research and to create an academically stimulating atmosphere for

students.

• The Mission of the Department of Chemistry is to educate and train students to

achieve excellence in science via chemistry, which will empower them to contribute

to the development of the nation.

• The department aims to encourage critical thinking and develop research skill.

• Specialization in Organic chemistry, Inorganic Chemistry and Physical Chemistry is

being provided to students.

• Intake in first session 2021-22 was 20 students.

• In session 2024-25 intake increased up-to 30 students.
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Vision and Mission 

1. rn 11111mrt knowledge und skills in the area of chemistry, to promote excellence and

inrwvntion. instil curiosity and ignite interest in relevant areas to inspire young minds

to mukc significant contributions for the betterment of humankind.

2. To develop a department that can effectively harness its strength to create an

academically inspiring atmosphere by inculcating students with cultural and ethical

values,

Mission 

I. To promote, inspire and nurture the fundamentals of chemistry through courses

offered to the students.

2. To provide high quality and innovative education with emphasis on both theory

and practical training for transformation of young budding chemists into

productive scientists, excellent teachers, entrepreneurs and creative independent

researchers.

3. To support inter disciplinary research with focus on solving problems of global

significance by working jointly with other universities and research Institutes.
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Progrummc Outcomes 

011 completing M.Sc. (Chemistry) l'rogrummc, the students shall be able to realize 
following prngrn111111e outcu111es: 

r-�No. Component Description 

PO-I IJnsic l\11owlcdgc Lquirpcd lo convey fundamental disciplinary knowledge 

acquired during the programme. 

I PO-2 In-depth Proficient in explaining advanced concepts and insights gained 

Knowledge throughout the programme. 

PO-3 Critical Thinking Skilled in critically evaluating results and applying acquired 

and Problem- knowledge to address and solve problems. 

Solving Abilities 

PO-4 Creativity and Competent m identifying, formulating, investigating, and 

Innovation analysing scientific problems, and creatively designing and 

developing practical solutions. 

PO-5 Research Capable of developing a strong research aptitude and applying 

Aptitude and knowledge to solve significant research challenges on a global 

Global scale. 

Competency 

PO-6 Holistic and Able to acquire knowledge through a holistic and 

Multidisciplinary multidisciplinary approach across diverse fields. 

Education 

PO-7 Skills Proficient in learning specific disciplinary or multidisciplinary 

Enhancement skills and advanced techniques, and applying them for the 

benefit of society. 

PO-8 Leadership and Effective m working within a team and demonstrating 

Teamwork leadership abilities. 

Abilities 

PO-9 Environmental Knowledgeable about key issues related to environmental and 

and Human human health, and capable of developing eco-friendly

Health Awareness technologies. 

PO-10 Ethical Thinking Instilled with a professional and ethical mindset, with the

and Social ability to engage with and address social issues. 

Awareness 
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Programme Specific Outcomes 

On completing M.Sc. Chemistry progrummc. the slucJcnts shall be able to realize following 

I llllC(lll1CS: 

- ---

S. Nu. Description 

PS0-1 To demonstrate in-depth knowledge and understanding of key concepts in 

organic, inorganic, physical, and analytical chemistry, enabling them to solve 

complex chemical problems and conduct innovative research. 

PS0-2 To acquire advanced laboratory techniques and skills, including the ability to 

design, conduct, and analyze experiments using modern instrumentation and 

methodologies in chemistry. 

PS0-3 To independently design and execute original research projects, critically analyze 

data, and effectively communicate their findings through scientific publications 

and presentations. 

PS0-4 To develop strong problem-solving and critical-thinking abilities, allowing them 

to apply chemical principles to real-world issues, including those related to 

industry, healthcare, and environmental sustainability. 

PS0-5 To integrate knowledge from various sub-disciplines of chemistry and related 

fields such as biology, physics, and materials science, fostering interdisciplinary 

collaboration and innovation. 

PS0-6 To understand and adhere to professional and ethical standards in chemistry, 

demonstrating a commitment to lifelong learning, responsible conduct of research, 

and the societal impact of their work. 
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Postgraduate Attributes 

A postgraduate MSC student from Department of Chemistry is envisaged to have the 

following uttributcs: 

• Disciplinary Knowledge

• Creative and Critical Thinking

• Reflective Thinking

• Problem Solving

• Communication Skills

• Research Skills

• Life Skills

• Multidisciplinary Competence

• Moral and Ethical Values

• Inculcate the importance of Life-long Leaming

• Global Competence

-----

7



Qualification Descriptors 

To be eligible for admission in M.Sc. Chemistry programme the candidates should have 

minimum 50% murks in their Bachelor degree from a recognized university like B.Sc. 

(Hons.) in Chemistry/B.Sc.(Pass)/B.Sc. (Life Sciences) with Chemistry as the main subject. 
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Semester 1 

Course 
Code 

CC-AO!

CC-A02

CC-A03

DSE-01 

MDC-01

AEC-01 

VAC-01 

Total 
Credits 

Department of Chemistry 

Scheme: M.Sc Chemistry (02 Years) 

(Scheme PG A2: Postgraduate Programmes (Course work+ Research) 

Coui�e Title Coune ID 
L T p L T p Total MARKS 

(Hrs) Credits Credits TI TE PI PE 

Core Course(s) 

Inorganic 241/CHE/CC 3 3 3 25 50 
ChemistTy - I /101 2 I 1 5 20 

Physical 241/CHE/CC 3 3 3 25 50 

Chemistry - I /102 2 1 1 5 20 

Organic 241/CHE/CC 3 3 3 25 50 

Chemistry - I /103 2 I I 5 20 

Discipline Specific Elective Courses 
Chemistry of 

Life 
241 /CHE/DS/ 

Sciences/Mathe 3 3 3 25 50 
matics for 

101 

Chemist 

Multidisciplinary Course(s) 
From The Pool 

241/CHE/M 
Chemistry of 

D/101 
3 3 3 25 50 

Materials 
Ability Enhancement Course(s) 

Environmental 241/CHE/AE 
2 2 2 15 35 

Chemistry - I /101 

Value-added Course(s) 

Green 241/CHENA 
2 2 15 35 

Chemistry /J 01 

22 

Total 

75 

25 

75 

25 

75 

25 

75 

75 

50 

50 
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Semester 2 

Course 
Cou1-se Title Course ID 

Code 

CC-A04
Inor<>anic 241/CHE/CC 

b 

Chemislly - IT /201 

CC-A05
Physical 24 I /CIIE/CC 

Chemistry - II /202 

Organic 24 I/CHE/CC 
C'C'-A06 

Chemistry - ll /20J 

From the Pool 

DSE-02 
Spectroscopic 241/CHE/DS/ 

methods in 201 
Chemistrv - I 

From The Pool 
241/CHE/M 

MDC-02 Drug Design 
D/201 

and Discovery 

AEC-02 
Computer for 241/CHE/AE 

chemists /201 

SEC-01 
Analytical 241/CHE/SE/ 
Chemistry 201 

Total 
Credits 

Department of Chemistry 

Scheme: M.Sc Chemistry (02 Years) 

L T p L T p Total 

(Hrs) Credits Credits Tl 

Core Course(s) 

3 3 3 25 

2 1 I 
3 3 3 25 

2 1 I 
3 3 3 25 

'1. 1 l 

Discipline Specific Elective Courses 

3 3 3 25 

Multidisciplinary Course(s) 

3 3 3 25 

Ability Enhancement Course(s) 

2 2 2 15 

Skill Enhancement Course(s) 

2 2 15 

22 

l\lARKS 

TE Pl PE Total 

so - 75 

s 20 25 

so 75 

s 20 25 

so - - 75 

5 20 .l� 

so 75 

so 75 

35 so 

35 so 
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Semester 3 

Course 
Cou,-se Title Course ID 

Code 

l11orga11ic 241 CHE/ Chemistry Special 
cc 301 

- l

CC-A07
Physical 241 CIIE/ Chcm1st1y Special 

- I
cc 311 

Organic Chemist1y 241tCHE/ 
Special - I cc 321 
Inorganic 241 CHE/ Chcmist,y Special CC"302 - II

CC-A08
Physical 241 CIIE Chemist1y Special 

cc 312 - II
Organic Chemistty 2411CHE/ 

Special - II cc1322 
Inorganic 241 CHE, Chemistry Special 

cc 303 - Ill

CC-A09
Physical 241 CHE Chcmisny Special CC313 - I I I

Organic Chcmist1y 241 CHE 
Special - lJl cc 323 

From the Pool 

OSE-03 
Spectroscopic 241 CIIE 

methods in DS 301 
Chemistrv - 11 

,IDC-03 f-rom The Pool 241 CHE 
\ID 30 I 

Department of Chemistry 

Scheme: M.Sc Chemistry (02 Years) 

L T p L T p Total 

(II rs) Credits Credits Tl 

Core Coursc(s) 

3 2 3 I 4 25 

3 2 3 ) 4 25 

3 2 3 I -I 25 

Discipline Soecilic Elective Courses 

3 3 3 25 

\'lultidisciolinarv Coursc(s) 

3 3 3 25 

MARKS 

TE Pl PE Total 

50 5 20 100 

50 5 20 I 100 

I I I 
I 

50 5 20 100 

I 

I 

50 75 

50 75 
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Department of Chemistry 

Scheme: 1\1.Sc Chemistry (02 Years) 
Instrumental
methods of 

Analvsis 
Skill Enhancement Coursc(s) 

SEC-02 I l\ledicinal 241/CHE/S l 2 2 2 15 Vi 50 chcmistrv E 301 

Value-added Course(s) 

\'AC-02 In terdisciplinar� 241 CHE/ 2 2 2 15 I 35 50 Chemistry VA/301 

Seminar 
�e111111ar 2 I 50 

1 n ternsh i p/Fielcl Acti \'ity# 
4 

Total 
28 I Credits

#four credits of ,nternsh1p earned by a student during summer 1nternsh1p after 2nd semester wil be counted ,n 3•• semester of a student who pursue 2 year PG Programme without taking exit option. 

Semester4 

Course 
Code Course Title

Acl\'anccd
Inorganic 
Chemistrv 
Adrnnccd 

.-\EC-03 Physical 
Chemistry
Ad, a need
Organic 

Chemistr�-

Dissertation , 
Total 

Credit�--

Course ID 

241 CHE/AE 

401 

241 CHEIAE 

411 

241 CIIE AE 

- -· 

421 

I L T 

(llrs) 

2 

I 
I 

p L T p �L\Rl,S 
Total Credits 

Credi I\ fl TE Pl l'I:: Total 

Ability Enhancement Course(s) 

2 2 15 35 50 

I I 
Dissertation/Project Work 

i 
20 I 

22 I 
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CORE COURSES (CC) 

Course Code Course Title 

I
Course ID 

CC-A0J lnorgunic Chemistry-I 241/CHE/CC/I0I 

-LI ·rl
-

p L T p Total MARKS 
(l-lrs) Credits Credits TI TE PI PE Total 

3 3 3 25 50 - - 75 
2 1 1 - - 5 20 25 

Exumination 

Durution: 
Theory: 3 Hrs Practical: 4 Hrs (Two sessions) 

Course I. Define and use group theory concepts, symmetry elements, and
Objectives point groups to analyse molecular symmetry.

2. Examine formation constants, stability factors, and the chelate
effect in metal-ligand complexes.

3. Study substitution reactions in octahedral complexes and
theories of the trans effect.

4. Apply VSEPR theory, Walsh diagrams, and bonding rules to
predict molecular shapes and bonding.

5. Understand crystal field theory, its limitations, and molecular
orbital theory for various metal-ligand complexes.

6. Conduct qualitative analysis and prepare inorganic compounds
for spectroscopic studies.

Course After the completion of this course, the students will be able to: 
Outcomes: I. Use group theory and character tables to describe molecular

symmetry and predict optical activity.
2. Calculate and interpret metal-ligand formation constants and the

chelate effect.
3. Describe and predict mechanisms of substitution reactions and

the trans effect in metal complexes.
4. Predict molecular shapes and bonding using VSEPR theory and

Walsh diagrams.
5. Explain bonding in metal-ligand complexes using crystal field

and molecular orbital theories.
6. Perform qualitative analysis and synthesize inorganic

compounds for spectroscopic analysis.
COURSE SYLLABUS 

Note: I. Question no. I is compulsory, which contains short answer type questions and to be 
set from the entire syllabus. 
2. Eight questions will be set, two from each of the sections A, B, C & D. The candidates are
required to attempt four questions in all selecting at least one question from each section. All
questions shall carry equal marks.
3. The question paper must be set in consonance with course outcomes.

Contact 
Unit No. Contents

Hrs 

Symmetry and Group Theory in Chemistry 
12 I Definitions of group, subgroup, relation between orders of finite 

groups and its subgroups. Conjugacy relation and classes.

. . 
r 1·-

-

I - -
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II 

III 

IV 

Sy111111clry clcmenls and symmelry operalions, Poinl symmelry 
group. Schonnies symbols, represenlations of groups by matrices 
(rcpresentalion for the Cn, Cnv, Cnh, Dnh etc. groups to be worked out 
explicitly). Character of a representation, reducible and irreducible 
represenlations. The great orthogonality theorem (without proof) 
and its importance, Derivation of character tables of C2v, C3v and 
D2h Character tables and their use. Molecular asymmetry, 
dissymmetry, and optical activity. 
Metal-Ligand Equilibria in Solution-I 

Stepwise and overall formation constants and their interaction, 
trends in stepwise constants, factors affecting the stability of metal 
complexes with reference to the nature of metal ion and ligand, 
chelate effect and its thermodynamic origin, determination of binary 
formation constants by pH-metry and spectrophotometry. 
Metal-Ligand Equilibria in Solution-II 
Substitution reactions in octahedral complexes-acid hydrolysis, 
Base hydrolysis, racemization of tris chelate complexes, theories of 
trans effect with respect to Pt(ll) complexes. Brief account of 
electron transfer reactions, inert and labile complexes. 
Stereochemistry and Bonding in Main Group Compounds 

VSEPR Theory, Walsh diagrams (tri-atomic molecules), drr-prr 
bonds, Bent rule and energetics of hybridization 
Metal-Ligand Bonding 
Crystal field theory and its limitation, Crystal field effects, Jahn 
Teller distortion, nephelauxetic series, spin-orbital coupling, 
molecular orbital theory of octahedral, tetrahedral and square planar 
complexes (with and without n-bonding). 

Practical Syllabus 

Qualitative Analysis 

11 

11 

11 

4 

Separation of the metal ions and determination of any one of them using 
volumetric/gravimetric methods. 
Cu-Ni, Cu-Zn, Cu-Al, Ca-Ba, Fe-Mg, Fe-Ni etc. 
1. Preparations:
Preparation of the following inorganic compounds and their spectroscopic studies.
I. Hg[Co(SCN)4]
IT. [Cu(NH3)4]S04.H20 
III. Prussian Blue and Turnbull's Blue
IV. Na[Cr(NH3)2(SCN)4]
V. Mn( acac )3
VI. [Ni(NHJ)6]Ch
Vil. VO(acac)2
All the students must submit the recrystallized product along with m.p. for all the stages

of preparation.

Note: Any experiment can be introduced or deleted in the practical class on the basis of

availabilitv of instruments/chemicals. 

Suggested Books 

Theory: I. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, John Wiley.

2. Inorganic Chemistry, J.E. Huheey, Harper & Row.

3. Chemical Applications of Group Theory; F.A. Cotton, Wilev, New York.
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4. Inorganic Chemistry: Principles of Structure and Reactivity; J.E. Huheey,
E.A. Keiter, and R.L. Keiter (Indian Edition)
5. Modern Aspects of Inorganic Chemistry; H.J. Emeleus and Sharpe.
6. Concepts and Models of Inorganic Chemistry; B. Douglas, D.f-1. McDaniel
und .l.J. Alexander; John Wiley and Sons.
7. Inorganic Chemistry, A Modern Introduction; T. Moeller, John Wiley and
Sons.

Prnctical I .  A Text Book of Macro and Semi-micro quantitative Analysis, A. I. Vogel,
Orient Longman.
2. A Vogel's Text Book of Quantitative Inorganic Analysis, J. Bassett, R. C.
Denney, G. B. Jaffery and J. Menaham, Longman, London.

Assessment and Evaluation 
• Class Participation: 05 Marks

Internal Assessment: 
• Seminar/Presentation/ Assignment: 05 Marks

25 Marks 
• Mid Term Exam: 15 Marks

Theory 
External Assessment: 

50 Marks • End Term Exam: 50 Marks
(03 Hours) 

Internal 

Assessment: 5 Marks 

• Class Participation/
Seminar/Lab record: 5 Marks

Practical External 

Assessment: 20 Marks 

• End Term Practical Exam: 10 Marks

• Lab record: 05 Marks

• Viva Voce: 5 Marks
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Cou rsc Code Cou rsc Title Course ID 

CC-A02 Physical Chemistry-I 241 /CH E/CC/102 

L T p L T p Total MARKS 

(Hrs) Credits Credits Tl TE Pl PE Total 

3 3 3 25 50 - - 75 

2 1 1 - - 5 20 25 

Examination 
Theory: 3 Hrs 

Duration: 
Practical: 4 Hrs (Two sessions) 

Course I. Understand the foundational principles of quantum mechanics.

Objectives 2. Explore the historical development and key experiments of

quantum mechanics.

3. Solve the Schrodinger equation for various simple systems.

4. Apply quantum mechanical principles to the hydrogen atom and

atomic orbitals.

5. Utilize perturbation theory for analyzing quantum systems.

6. Implement approximate methods in solving quantum mechanical

problems.

7. Conduct practical experiments to reinforce theoretical concepts in

Physical Chemistry.

Course After the completion of this course, the students will be able to: 

Outcomes: 1. Explain the historical experiments that led to the development of

quantum mechanics.

2. Solve the Schrodinger equation for particles in one-dimensional

and three-dimensional boxes.

3. Analyze the quantum mechanical behavior of the harmonic

oscillator and rigid rotor.

4. Apply perturbation theory to solve problems involving simple

quantum systems.

5. Utilize the variational principle to approximate solutions for

complex systems.

6. Perform practical experiments on viscosity, conductometry,

chemical kinetics, and adsorption.

7. Interpret experimental data and verify theoretical predictions in

quantum mechanics.

COURSE SYLLABUS 

Note: I. Question no. 1 is compulsory, which contains short answer type questions and to be 

set from the entire syllabus. 

2. Eight questions will be set, two from each of the sections A, B, C & D. The candidates are

required to attempt four questions in all selecting at least one question from each section. All

questions shall carry equal marks.

3. The question paper must be set in consonance with course outcomes.
Contact 

Unit No. Contents Hrs 

.1 

I I. _\ I~ -
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-------------------.----

II 

III 

IV 

Busic Principles of Quuntum Mechanics 

Introduction lo Quantum Mechanics, Historical background of 

quantum mechanics, Blackbody radiation and Planck's hypothesis, 

Photoelectric effect and Einstein's explanation, Compton effect, De 

Broglie hypothesis and matter waves, Heisenberg uncertainty 

principle, Wave-particle duality, Introduction to wave functions, 

Schrodinger equation: Time-dependent and time-independent forms, 

Interpretation of wave functions: Probability density and 

normalization 

Quantum Mechanics of Simple Systems 

Particle in a one-dimensional box: Derivation and interpretation, 

Particle in a three-dimensional box, Harmonic oscillator: Schrodinger 

equation and solutions, Quantum mechanical treatment of the rigid 

rotor, 

Applications of Quantum Mechanics 

Hydrogen atom: Schrodinger equation and solutions, Quantum 

numbers and their significance, Shapes of atomic orbitals, Spin 

angular momentum, Quantum mechanical tunnelling. 

Quantum Mechanics of Atoms: Application to multi-electron atoms, 

Introduction to the Pauli exclusion principle, Electronic configuration 

of atoms. 

• Approximate Methods in Quantum Mechanics

Perturbation theory: Time-independent perturbation theory (first and

second order), Applications of perturbation theory to simple systems,

Quantum mechanical treatment of the helium atom, Time-dependent

perturbation theory, Stark effect, Zeeman effect, Advanced

perturbation techniques, Applications in molecular systems.

Variational principle: Concept and applications,

Practical Syllabus 

Viscosity 

11 

12 

11 

4 

[I] Study the variation of viscosity with concentration for a glycerol solution using

Ostwald viscometer and thereafter determine the concentration of unknown solution of

glycerol.

[2] Determination of molar mass of a polymer.

Conductometry 

[3] Determine the strength of strong acid by conductometric titration with strong base.

[4] Determine the strength of weak acid by conductometric titration with strong base.

[5] Determine the strength of strong acid and weak acid in a mixture by conductometric

titration with strong base.

[6] Study precipitation titration between KC! and AgN03conductometrically. Determine

the strength of given solution of AgN03.
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(7) 0clcrminc solubility and solubility product or sparingly soluble salts like PbSO4,
BaSO4.

1_8 I Determine the n.:lutive stn.:ngth or chloroacctic acid and acetic acid by conductivity 
measurements. 

Chemical Kinetics 

191 Study the hydrolysis or methyl acetate in presence of hydrochloric acid.

[IO J Study saponi fication of ethyl acetate by sodium hydroxide solution using same initial 
concentration of both the reactants. 

Adsorption and others 

[I !]Verify the Freundlich and Langmuir adsorption isotherms for adsorption of acetic 
acid/oxalic acid on activated charcoal. 

[ 12] Determination of critical solution temperature of phenol-water system.
Note: Any experiment can be introduced or deleted in the practical class on the basis of

availability of instruments/chemicals. 

Theory 

Suggested Books 

1. Introduction to Quantum Mechanics by David J. Griffiths, 2nd Edition,
Pearson

2. Principles of Quantum Mechanics by R. Shankar, 2nd Edition, Springer
3. Quantum Chemistry by Ira N. Levine, 7th Edition, Pearson
4. Molecular Quantum Mechanics by P.W. Atkins and R.S. Friedman, 5th

Edition, Oxford University Press
5. Quantum Chemistry by Donald A. McQuarrie, 1st Edition, University Science

Books
6. Quantum Chemistry by R.K. Prasad, 4th Edition, New Age International

Publishers

Practical 1. Advanced Practical Physical Chemistry by J.B. Yadav, 20th Edition, Goel 
Publishing House 

Theory 

2. Experiments in Physical Chemistry by Carl W. Garland, Joseph W. Nibler,
and David P. Shoemaker, 8th Edition, McGraw-Hill Education

3. Experimental Physical Chemistry by Farrington Daniels and J.H. Mathews,
7th Edition, McGraw-Hill Education

4. Practical Physical Chemistry by Alexander Findlay, 9th Edition, Longmans,
Green and Co.

5. Vogel's Textbook of Quantitative Chemical Analysis by G.H. Jeffery, J.
Bassett, J. Mendham, and R.C. Denney, 6th Edition, Pearson

6. Experimental Physical Chemistry by Arthur M. Halpern and George C. 

McBane, 3rd Edition, W .H. Freeman and Company

Internal Assessment: 25 
Marks 

External Assessment: 50 
Marks 

Assessment and Evaluation 

• Class Participation: 05 Marks
• Seminar/Presentation/ Assignment: 05 Marks
• Mid Term Exam: 15 Marks

• End Term Exam: 50 Marks

Jr' 
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(03 Hours) 
- -

Pn1ceic11l 

Internal Assessment: 5 

Murks 

Externul Assessment: 

20 Marks 

s ----------------�

s Class Participation/Seminar/Lab record: 10 

Marks

s End Term Practical Exam: 10 Marks

s Lab record: 05 Marks

s Viva Voce: 5 Marks
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Course Cude 
CC-A03

L I T

(Hrs) 
3 I 

Exuminution 
Duration: 

Course 
Objectives 

Course 

Outcomes: 

p 

2 

Course Title 

I
Course ID 

OrJ!lllllc Chemistry-I 24 I /CHE/CC/103 
L I T p Total MARKS 

Credits Credits Tl TE Pl. PE Total 
3 I 3 25 50 - - 75 

I 1 1 -
- 5 20 25 

Theory: 3 Hrs Practical: 4 Hrs (Two sessions) 

I. To understand the principles of reaction mechanisms in organic
chemistry, focusing on the influence of structure, thermodynamic and
kinetic requirements, and the behaviour of intermediates.
2. To provide a comprehensive understanding of the mechanisms,
stereochemistry, and factors influencing nucleophilic aliphatic
substitution and elimination reactions.
3. To provide a foundational understanding of stereochemistry,
focusing on nomenclature, conformational analysis, and chirality in
various organic systems.
4. To provide an advanced understanding of stereochemistry concepts,
including topicity, stereospecific and stereoselective reactions, and the
stereochemistry of sugars and decal ins.
5. To equip students with hands-on experience in essential laboratory
techniques, including crystallization, distillation, solvent extraction, and
chromatography.
6. To provide practical exposure to key organic synthesis reactions,
enabling students to prepare, purify, and characterize important organic
compounds.
After the completion of this course, the students will be able to: 
l. Analyse and predict reaction mechanisms using theoretical concepts;
determine the stability and reactivity of intermediates.
2. Able to analyse and explain the detailed mechanisms of SN 1 , SN2,
E l ,  and E2 reactions, including the effects of nucleophiles, solvents,
and substituents on reactivity and stereochemistry.
3. Able to analyse and interpret the stereochemical properties and
configurations of organic molecules, including simple, cyclic, and
acyclic systems.
4. Accurately analyse and determine the stereochemistry of complex
molecules, including sugars and decalins, using concepts like
chirogenicity and pseudoasymmetry.
5. Proficiently perform crystallization, distillation, solvent extraction,
and chromatography, demonstrating accurate execution and
understanding.
6. Successfully synthesize, purify, and characterize organic compounds,
submitting recrystallized products along with their melting points for all
stages of preparation;

COURSE SYLLABUS 

Note: I. Question no. 1 is compulsory, which contains short answer type questions and to be

set from the entire syllabus. . 
2. Eight questions will be set, two from each of the sections A, B, C & D. The candtd�tes are

required to attempt four questions in all selecting at least one question from each section. All

- -~ 

-•1- ,-:_~ - . 
I I - , I I 
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questions shall curry equal murks. 
3. The question paper must be set in consonance with course outcomes.

Unit No. 

II 

III 

IV 

Contents 

Reaction Mechanism: Structure and Reactivity 
Types of mechanisms, types of reactions, thermodynamic and 
kinetic requirements, effect of structure on reactivity - resonance 
and field effects, steric effect, quantitative treatment-The Hammett 
equation and linear free energy relationship, substituent and reaction 
constants and Taft equation. Kinetic and thermodynamic control, 
Hammond's postulate, Curtin-Hammett principle. Potential energy 
diagrams, transition states and intermediates, methods of 
determining reaction mechanisms. Generation, structure, stability 
and reactivity of carbocations, carbanions, carbenes and nitrenes. 

Mechanism of Nucleophilic Aliphatic Substitution 
The limiting cases SN 1 and SN2, detailed mechanistic description 
and borderline mechanisms, nucleophilicity and solvent effects, 
competition between nucleophilicity and basicity, ambident 
nucleophiles, hard and soft nucleophiles and electrophiles, leaving 
group effects, steric and other substituent effects on substitution and 
ionization rates, stereochemistry of nucleophilic substitution. SNi, 
SN1 ', SN2' and SNi' mechanisms. 
Mechanism of Elimination Reactions 
The El, ElcB and E2 mechanisms, Orientation Effects m 
Elimination Reactions, Saytzeff and Hoffman rules, 
Stereochemistry of E2 Elimination Reaction and Eclipsing Effects 
in E2 Eliminations. Dehydration of Alcohols, Elimination not 
involving C-H Bonds, Pyrolytic eliminations. 

Stereochemistry-I 
Symmetry elements, 0-L, R-S, E-Z and threo-erythro nomenclature, 
interconversion of Fischer, Newman, Sawhorse and flying wedge 
formulae. conformational analysis, enantiornerism and 
diastereomerism of simple, cyclic (chair and boat configuration) and 
acyclic systems. Axial and planer chirality, optical isomerism in 
allenes, biphenyls (atropoisomerism), spiranes, hemispiranes. 

Stereochemistry-11 
Topicity of ligands and faces, their nomenclature and 
prostereoisomerism, stereogenecity, chirogenicity, 
pseudoasymmetry and prochiral centre. stereospecific and 
stereoselective reaction.Elementary idea of principle categories of 
asymmetric synthesis, Cram 's rule and its modification, Pre log rule 
and horeaus rule. Stereochemistry of sugars-Cl and 1 C 
conformations of hexoses, c2 1-endo and c3 1-endo conformation of 
pentoses. homomorphous sugars, abnormal mutarotation and f"..-2 
instability factor. Stereochemistry of decal ins, 

Practical Syllabus 

ISOLATION AND PURIFICATION TECHNIQUES 
Laboratory Safety 

Contact 
Hrs 

11 

12 

11 

11 

4 
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Crystallizution. rccryslullizution u11d sublimullon 
Di�tillulion: Simple. Stcurn uml Vucuum 
Solvent Extructi1111 
Drying of' ethanol/ n1:clom:/ diclhylclhcr/TI 11: 
Paper Chronrntogrnphy 
Thin Layer Chromutogruphy 
Two-stc11 Prcpurution of some important organic compounds involving the reactions out 

of the followings representative reactions) 
I. Acctylalion (Synthesis of Aspirin, Paracetamol)
2. Esterification and saponification
3. Oxidation
4. Reduction or Hydrogenation
5. Partial Reduction
6. Nucleophilic substitution
7. Aromatic electrophilic substitution reaction
8. Condensation reactions
9. Hoffman's. Bromamide reaction
I 0. Heterocyclic synthesis
11. Any other reaction as per requirement

All the students must submit the recrystallized product along with m.p. for all the stages 
of preparation. 

Note: Any experiment can be introduced or deleted in the practical class on the basis of 
availability of instruments/chemicals. 

Theory: 

Practical 

Sueeested Books 
1. Advanced Organic Chemistry Reactions, Mechanism and Structure, Jerry
March, John Wiley.
2. Advanced Organic Chemistry, F. A. Carey and R. J. Sundberg, Plenum.
3. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman.
4. Structure and Mechanism in Organic Chemistry, C. K. Ingold, Cornell
University Press ..
5. Organic Chemistry, R. T. Morrison and R. N. Boyd, Prentice-Hall.
6. Modern Organic Reactions, H. 0. House, Benjamin.
7. Principles of Organic Synthesis, R. 0. C. Nonnan and J. M. Coxon, Blackie
Academic & Professional.
8. Reaction Mechanism in Organic Chemistry, S. M. Mukherji and S. P. Singh,
Macmillan.
9. Stereochemistry of Organic Compounds, D. Nasipuri, New Age
International.
10. Stereochemistry of Organic Compounds, P.S, Kalsi, New Age
International.
11. Stereochemistry of Organic compounds, E.L. Elie!, Mc Graw Hills, 1962.
1. A Hand book of Organic Analysis-Qualitative and Quantitative by H.T.
Clarke, and revised by B.Haynee, Edward Arnold, London 1975.
2. Vogel's Text Book of Practical Organic Chemistry by B.S. Furhenet. al.,
Longman-Group Ltd.
3. Systematic Qualitative Organic Analysis by H. Middleton, Edward Arnold

(Publishers) Limited, London 1959.
4. Elementary Practical Organic Chemistry by Arthur I. Vogel, EX CBS

Publishers and Distributors.
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5. Experiments in Organic Chemistry by Louis, F.Fieser, D.C. Heath and
Company Boston, 1955.
6. College Practical Chemistry by V. K. Ahluwalia, S. Dhingra and A. Gulati.

Assessment and Evaluation 

• Class Participation: 05 Marks
Internal Assessment: 
25 Marks 

• Seminar/Presentation/ Assignment: 05 Marks
• Mid Term Exam: 15 Marks

Theory 
External Assessment: 
50 Marks • End Term Exam: 50 Marks
(03 Hours) 
Internal Assessment: 
5 Marks 

• Class Participation/
Seminar/Lab record: 5 Marks

Practical External Assessment: 
20 Marks 

• End Term Practical Exam: 10 Marks
• Lab record: 05 Marks
• Viva Voce: 05 Marks

L

./4 
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l)ISCll'LINI'. Sl'l�CIJi'IC lrLECTIVE COURSES (DSE)

-
--� 

Cu1HSl' Colic 

DSE-0I 

Course Title 
Chemistry of Life Sciences I

Course ID 
241/CHE/DS/lOI 

�I T I p L I T j_t_> Total MARKS 

3
(Hrs) Credits Credits Tl I Total 

I - - 3 I - I - 3 25 I 
TE 

50 75 

Exumination Duration: 3 Hrs 

Course 

Objectives 

Course 

Outcomes: 

I. To provide a comprehensive understanding of the structure and
biological functions of carbohydrates, emphasizing their roles in
biological recognition and physiological processes.
2. To equip the students with complete understanding of cell structure,
and lipid biochemistry, focusing on the functions of intracellular
organelles and key metabolic pathways.
3. To understand the structure, hydrolysis, sequencing, and secondary
structure of amino acids, peptides, and proteins, along with the
principles of protein denaturation.
4. To understand the structure, hydrolysis, sequencing, and secondary
structure of amino acids, peptides, and proteins, along with the
principles of protein denaturation.
After the completion of this course, the students will be able to:
I. Describe the structures and functions of important carbohydrates and
glycoconjugates and explain their significance in biological systems
and cellular recognition.
2. Demonstrate knowledge of cell structures and their functions., as well
as an understanding of metabolic pathways and lipid biochemistry,
including carbohydrate metabolism and lipid aggregates.
3. Able to analyse protein structure and sequence using methods like
Sanger and Edman degradation and explain protein denaturation.
4. Demonstrate the ability to analyse protein structure and sequence
using methods like Sanger and Edman degradation and explain protein
denaturation.

COURSE SYLLABUS 

Note: I. Question no. 1 is compulsory, which contains short answer type questions and to be 
set from the entire syllabus. 
2. Eight questions will be set, two from each of the sections A, B, C & D. The candidates are
required to attempt four questions in all selecting at least one question from each section. All
questions shall carry equal marks.
3. The question paper must be set in consonance with course outcomes.

Unit No. Contents

Carbohydrates 
Structure and biological functions of important monosachharides 
(excluding detailed conformational analysis) and derivatives of 
monosaccharides like glycosides, deoxy sugars, myoinositol, amino 
sugars-N-acetylmuramic acid and sialic acid. Disaccharides­
sucrose, lactose and maltose. Structure and biological functions of 
Structural polysaccharides (cellulose and chitin) and Storage 
polysaccharides (starch and glycogen). 

Contact 

Hrs 

12 

Al 

l 
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I-let cropul ysucchuridcs-gl ucosum i nogl ycuns/m ucopol ysaccharides. 
Glycocortjugulcs-glyco proteins und glycolipids. Role of sugars in 
biologicul rcco�nilion. Blood group subslunecs. 

I-----+-----' 

I 

I 
I 

L 

II 

Ill 

IV 

Suggested 
Books 

Theory 

Cell Structure und Mchtbolism 
Stnrclurc or prokuryotic and cukaryolic cells, inlracellular 
orgunellcs und lheir funclions, comparison of planl and animal cells. 
Overview of melabolic processes-catabolism and anabolism. ATP -
the biological energy currency. Carbohydrate metabolism: 
glycolysis and Kreb's cycle. 
Lipids 

Fally acids, essential fatty acids, structure and function of 
triacylglycerols, glycerophospholipids, sphingolipids, cholesterol, 
bile acids. Lipid aggregates-micelles, bilayers, liposomes and their 
possible biological functions. Biological membranes. Fluid mosaic 
model of membrane structure. Lipid metabolism-P-oxidation of 
fatty acids. 
Amino-acids, Peptides and Protein 

Peptide bond, Chemical and enzymatic hydrolysis of proteins to 
peptides, Sanger method and Edman degradation method for amino 
acid sequencing. Secondary structure of proteins-a-helix, P-sheet, 
forces responsible for holding the secondary structures of proteins. 
Denaturation of Proteins. 
Nucleic Acids and Genetic Code 
Structure and functions of nucleotides, nucleosides, DNA (Watson­
Crick model, Chargafrs rules) and RNA (m RNA, r-RNA and t­
RNA). Genetic code and its characteristics, codon-anticodon pairing 
(Wobble hypothesis). 
Replication, Transcription and Translation (Prokaryotes only) 
Replication of DNA: Maselson-Stahl experiment, mechanism of 
replication (Initiation, Elongation and Termination). Transcription: 
Promoters site, Initiation, Elongation, Termination. Translation: 
Activation of amino acids, Initiation, Elongation, Termination. 
I. Principles of Biochemistry, A. L. Lehninger, Worth Publishers.
2. Biochemistry, L.Stryer, W.H.Freeman.
3. Biochemistry, J. David Rawn, Neil Patterson.
4. Biochemistry, Voet and Voet, John Wiley.

11 

11 

11 

5. Outlines of Biochemistry, E. E.Conn and P. K. Stumpf, John Wiley.

Internal Assessment: 
25 Marks 

External Assessment: 
50 Marks 
(03 Hours) 

• Class Participation: 05 Marks
• Seminar/Presentation/ Assignment: 05 Marks
• Mid Term Exam: 15 Marks

• End Term Exam: 50 Marks

 .4 

r--

•---
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Course Code Course Title 

I
Course ID 

DSE-01 M11lhem11tics for Chemists 24 l/CHE/DS/101 
L I T I p L I T I p Total MARKS 

(Hrs) Credits Credits Tl I TE I Total 
3 I - I - 3 I - I - 3 25 I 50 I 75 

Examination Duration: 3 Hrs 

I. To provide students with a fundamental understanding of vector
mathematics and its applications in spectroscopy and quantum 
chemistry. 
2. To provide a fundamental understanding of matrices and

Course 
determinants, and their application in solving linear equations and

Objectives 
problems in chemistry.
3. To understand and apply logarithms and graphical methods for
solving chemical problems and analysing data with precision.
4. To provide students with a comprehensive understanding of
algebraic, trigonometric, differential, and integral calculus concepts and
their aoolications in solving chemical problems.
After the completion of this course, the students will be able to:
1. Demonstrate proficiency in performing vector operations, including
addition, subtraction, multiplication, and differentiation, and apply
these concepts to problems in spectroscopy and quantum chemistry.

Course 
2. Able to perform matrix operations and use determinants to solve

Outcomes: 
linear equations, applying these concepfs to relevant chemical 
problems. 
3. Proficiently use logarithms and graphical techniques to solve
chemical problems and analyse experimental data.
4. Able to apply calculus techniques to analyse and solve mathematical
problems in chemistry, demonstrating proficiency in differentiation,
integration, and differential equations.

COURSE SYLLABUS 

Note: 1. Question no. 1 is compulsory, which contains short answer type questions and to be 
set from the entire syllabus. 
2. Eight questions will be set, two from each of the sections A, B, C & D. The candidates are
required to attempt four questions in all selecting at least one question from each section. All
questions shall carry equal marks.
3. The question paper must be set in consonance with course outcomes.

Contents
Contact 

Unit No. Hrs 

Vectors 
Examples of scalar and vectors, definitions of vectors in two, three 
spaces, representation and simple properties of vectors, addition and 
subtraction of vectors, vector addition by the method of triangles, 

I resolution of vectors into rectangular components, addition of 11 

vectors by components, multiplication and differentiation of 

vectors. Scalar product of vectors, vector product, concept of 

normalization, orthogonality and complete set of unit vectors.
Illustration of aoolications to spectroscopy and quantum chemistry. 

II Matrices and Determinants 11 

./, 

r---------------+----+-------+--------
_________ , 
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Ill 

IV 

Suggested 
Books 

Theory 

Ddinilion of mulrix, lypcs of mulriccs, viz. row malrix, column 
malrix, null mulrix, square mulrix, diagonal matrix, addition, 
subtruclion and multiplication by a number, matrix mulliplication. 
Trunspose und adjoint of matrix, elementary transformation, 
rcprescnlalion and applications (without development of theory) to 
solution of linear equations. Definition of determinant, properties of 
determinants, evaluation of determinants. Illustration or applications 
Lo group theory, problems in chemistry. 
Logarithm 

Need for logarithm in chemistry. Theory and application of 
logarithms for solving general and chemical problems. 
Graphical Representation of Equations 

Rectangular coordinates, straight lines, slope and intercept of the 
equation, slope and point equation, two point equation, parallel 
lines, points of intersection, distance between two points, change of 
origin. Examples from problems in chemistry, curve fitting for least 
squares method. Data analysis, mean and standard deviation, 
Absolute and Relative errors 
Elements of Algebraic and Trigonometric Functions 
The binomial expansion, some example from chemistry, sines, 
cosines and tangents, trigonometric identities, polar coordinates in 
trigonometric functions. 
Differential Calculus 
Theory, graphical significance of differentiation, rules of 
differentiation, Algebraic simplification, Partial differentiation, 
Exact and inexact differential with their application to 
thermodynamic principles. 
Integral Calculus 
Integral theory, methods of integration, viz. algebraic 
simplifications, substitution, integration by parts, integration by 
partial fractions, integration between limits, curve sketching, 
integral as area, , Illustration of application in chemistry. 
Differential Equation 
Simple differential equations, separable variables, homogeneous 
equations, exact differential equations, linear differential equations, 
partial differential equations, application to physico-chemical 
problems. 

11 

12 

I. Mathematical Preparation for Physical Chemistry, F. Daniels, McGraw Hill.
2. Mathematical Preparation for General Physics, J.B. Marian, R.C. Davidson
Saunder Company.
3. Mathematical Methods for Science Students, G. Stephemen, ELBS.
4. Chemical Thermodynamics, R.C. Reid.

Internal Assessment: 
25 Marks 

External Assessment: 
50 Marks 
(03 Hours) 

• ·class Participation: 05 Marks
• Seminar/Presentation/ Assignment: 05 Marks
• Mid Term Exam: 15 Marks

• End Term Exam: 50 Marks

>---------+---- - - - ------4------------1 
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CC-A04: Inorganic Chemistry-II

Course Code Course Title 

I
Course ID 

CC-A04 Inorganic Chemistry-II 
L T p L T p Total MARKS 

(Hrs) Credits Credits TI TE Pl PE Total 
3 3 3 25 50 - - 75 

2 1 I - - 05 20 25 

Examination Theory: 2 Hrs 
Practical: 4 Hrs (Two sessions) 

Duration: 

Course 1. Learn to interpret electronic spectra and magnetic properties of
Objectives metal complexes.

2. Analyze organometallics and structures of boranes, carboranes,
and metal clusters.

3. Basic knowledge of several chromatographic techniques.
4. Understand the role of metals in medicine and the 02 transport

system.
5. Investigate the chemistry of inorganic air pollutants and methods

for removal of dissolved inorganics.
6. To impart knowledge of qualitative analysis of a given mixture.

Course After completing this course, students will be able to: 
Outcomes: 1. Forecast the electronic and magnetic properties of coordination

compounds.
2. Evaluate the structures of boranes, carboranes, and metal cluster

compounds.
3. Analyze chromatographic separation techniques
4. Acquire knowledge about the role of inorganic metals lil 

biological systems.
5. Understand the chemistry and hazards of inorganic air pollutants

and a few techniques for waste-water treatment.
6. Examine the given mixture qualitatively.

COURSE SYLLABUS 
Note: 1. Question no. 1 is compulsory, which contains short answer type questions and to be 
set from the entire syllabus. 
2. Further, eight questions will be set, two from each of the sections A, B, C & D. The
candidates are required to attempt four questions in all selecting at least one question from each
section. All questions shall carry equal marks.
3. The question paper must be set in consonance with course outcomes.

Unit No. Contents 
Contact 

Hrs 
Electronic Spectra and Magnetic Properties of Transition Met�11 

I 
Complexes 

11 
Electronic arrangements of micro states, calculation of the number of 
microstates in various electronic arrangements, spectroscopic term 
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( 

II 

symbols and splitting of terms in free atoms, determining the ground 
state terms, correlation and spin-orbit coupling in free ions for I51 

series of transition metals. Interpretation of electronic spectra; Orgel 
(d 1 - d9 states) and Tanabe-Sugano diagrams (d2 and d 3 octahedral)
for transition metal complexes, Spectrochemical and nephelauxetic 
series, calculation of Dq, B, � parameters, charge transfer spectra, 
magnetic prope11ies; anomalous magnetic moments, magnetic 
exchange coupling and spin crossover. 
OrganometaJJic compounds 
Valence electron count (16/18 electron rules), Total electron count 
(TEC), Compliance and violation of the 18-electron rule, 
Introduction and Classification of organometallic compounds by 
bond types viz. covalent, ionic, electron-deficient and cluster 
compounds. 
Metal Clusters 

12 

Higher boranes, structure types, nido, arachano, closo etc. 
structure prediction of boranes using Styx formulae, Wades rule, 
Wades Mingo rules, lsolobal analogy, carboranes, 
metalloboranes and metallocarboranes, Metal carbonyl and 
halide clusters, compounds with metal-metal multiple bonds. 

1----1----------'---__.___-----------�--------1-----

III 

IV 

1. 

Metals in Medicine 
Essential and trace elements, Metal deficiency, diseases and their 
treatment (Fe, Cu, Zn), Toxic effects of heavy metals (Hg, Cr, Cd, 
Pd, As), chelating agents used in therapy, anticancer drugs with 
particular reference to cis-platin. 
Calcium in Biology 
Calcium in living cells, transport and regulation, Ca-pump, Ca in 
muscle contraction and blood clotting. 
Transport and Storage of Dioxygen 
Heme proteins and oxygen uptake, structure and function of 

11 

hemoglobin, myoglobin, hemocyanin and hemer thrin. _____ ---i----- _ 

Chromatography 

Theory of Chromatography, classification of chromatography, 
stationary phase and mobile phase, retardation factor, retention 
volume, principle and application of paper and thin layer 
chromatography, column chromatography, gel permeation 
chromatography, High-performance liquid chromatography and ion 
exchange chromatography. 
Environmental Chemistry 
Chemistry of ozone layer depletion, Gaseous inorganic air pollutants: 
CO, S02, NOx (production and control); Waste water treatment: 
primary, secondary, and tertiary, Removal of dissolved inorganics: 
ion exchange, electrodialysis, reverse osmosis, phosphorus removal, 
nitrogen removal. 

Practical Syllabus 
Qualitative analvsis: 

11 

30 
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Total five radicals to be given containing two less common metal ions, one insoluble and two 
acid radicals: CH3Coo-, BOJ-, Pot, co;-, HCO;, No;, No;, er, Br , r,

r;; 2
- r::;0

1

- r::;0 2
- 'l o'- F- C' O,_ 

... ,
.1.. 

3 ,
.1.. 

'1 ,
1.. 

2 3 ' , 2 4 • 

Less common metal ions - W, Tl, Mo, Se, Ti, Zr, Th, V, U, Ce, Be (two metal ions in cationic 
and anionic forms) 
Insoluble: Halides (AgCI, AgBr, AgI); Sulphates (PbS04, BaS04) and Oxides (AbOJ, Cr203, 
Sn02, Ti02, Si02) 
Note: Any experiment can be introduced or deleted in the practical class on the basis of 

� availability of instruments/chemicals

Theory: 

Practical 

Su2:f!ested Books 
Books Suggested: 

1. Advanced Inorganic Chemistry, F.A. Cotton and Wilkinson, John Wiley.
2. Inorganic Chemistry, J.E. Huheey, Harper & Row.
3. Modem Aspects of Inorganic Chemistry; H.J. Emeleus and Sharpe.
4. Organometallic Chemistry; R.C. Mehrotra and A. Singh, New Age

International.
5. The Organometallic Chemistry of the Transition Metals; R.H. Crabtree,

John Wiley.
6. Bioinorganic Chemistry by A.K. Das
7. Metal-Based Drugs: Molecular Design and Mechanism of Action, by

James C. Dabrowiak
8. Principles of Bioinorganic Chemistry: S. J. Lippard and J. M. Berg,

University Science Books.
9. The Inorganic Chemistry of Biological Process; M. N. Huges; John

Wiley & Sons.
10. Concepts and Models of Inorganic Chemistry; B. Douglas, D.H.

McDaniel and LI. Alexander; John Wiley.
11. Basic Concepts of Analytical Chemistry by S. M. Khopkar.
12. Fundamentals of Analytical Chemistry by Douglas A. Skoog, Donald M.

West, F. James Holler, and Stanley R. Crouch
13. Environmental Chemistry by Stanley E. Manahan.
14. Environmental Chemistry: A Global Perspective by Gary W. vanLoon

and Stephen J. Duffy

SUGGESTED WEB SOURCES: 
I. https://nptel.ac.in/course.html
2. https://epgp.intlibnet.ac.in/HomeNiewSubject?catid=S
3. https:/ /swayam. gov .in/explorer?catcgory=Chem is try

I. Qualitative Inorganic Analysis by Arthur I. Vogel and F.G. Svehla
2. Practical Inorganic Chemistry by O.P. Pandey, D.N. Bajpai, S. Giri
3. Advanced Practical Inorganic Chemistry by Gurdeep Raj
4. Qualitative Chemical Analysis and Instrumental Methods by G. Chatwal

and S. Anand
5. Comprehensive Practical Chemistry by N.K. Verma, S.K. Khanna, and

B. Kapila
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--

Theory 

Practical 

-

6. httos://notel.ac.in/course.html

-- ------ -

Internal Assessment: 
25 Marks 

External Assessment: 
50 Marks 
(02 Hours) 

Internal Assessment: 
05 Marks 

External Assessment: 
20 Marks 

Assessment and Evaluation 
---- -

• Class Participation: 05 Marks
• Seminar/Presentation/ Assignment: 05 Marks
• Mid Term Exam: 15 Marks

• End Term Exam: 50 Marks

• Class Participation/Seminar/Lab record: 05
Marks

• End Term Practical Exam: 10 Marks
• Lab record: 05 Marks
• Viva Voce: 05 Marks

-- -
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CC-A05: Physical Chemistry-II

Course Code Course Title 

I
Course ID 

CC-A05 Physical Chemistrv-11 
L T p L T p Total MARKS 

(Hrs) Credits Credits Tl TE Pl PE Total 
3 3 3 25 50 - - 75 - -� -- -- - --- � -- -I- --

2 1 1 - - 05 20 25 

Examination 
Theory: 2 Hrs Practical: 4 Hrs (Two sessions) 

Duration: 

Course The course aims to provide a comprehensive understanding of advanced 
Objectives concepts in physical chemistry and their practical applications. 

1. To understand the principles of molecular orbital and valence bond
theories in diatomic molecules.

2. To explore Huckel theory and its applications to conjugated re-
electron systems.

3. To delve into the Third Law of Thermodynamics and its practical
applications.

4. To study the concepts of activity, fugacity, and their relevance to
chemical equilibria.

5. To analyze phase diagrams and phase rules for one- and two-
component systems.

6. To gain insights into the kinetics of chemical reactions and
polymerization mechanisms.

7. To familiarize with experimental techniques for determining physical
and thermodynamic properties of systems.

Course Upon successful completion of this course, students will be able to: 
Outcomes: 1. Demonstrate understanding of chemical bonding through MO

and VB theories.
2. Apply Huckel theory to predict properties of conjugated systems.
3. Utilize thermodynamic laws to determine entropy and other state

functions.
4. Analyze the behavior of solutions using activity, fugacity, and

phase rule concepts.
5. Interpret phase diagrams and predict system behavior in various

compositions.
6. Evaluate chemical reaction mechanisms and rates using advanced

theories.
7. Perform and interpret experiments involving calorimetry, phase

behavior, and thermodynamic measurements.
COURSE SYLLABUS 
Note: 1. Question no. 1 is compulsory, which contains short answer type questions and to be 
set from the entire syllab� - - - -- - - ---- - -
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.l 

2. Eight questions will be set, two from each of the sections A, B, C & D. The candidates are
required to attempt four questions in all selecting at least one question from each section. All
questions shall carry equal marks.
3. The question paper must be set in consonance with course outcomes.

Unit No. 

I 

TI 

III 

IV 

Contents 

Chemical bonding in diatomics 
Elementary concepts of MO and VB theories; Huckel theory for 
conjugated rr-electron systems. 
Advanced Thermodynamics-I 
Statements of the Third Law of Thermodynamics, Nemst Heat 
Theorem and its application to noncondensed systems, Determination 
of entropy from the Third Law using the correction due to gas 
imperfections. Calorimetric entropy, Spectroscopic entropy, 
Comparison of calorimetric and Spectroscopic entropies, Raoult's 
laws, Henry's law, solubility behaviour of ideal solutions. 
ACTIVITY, FUGACITY, PHASE RULE 
Concepts of fugacity, fugacity of gases and its determination. Activity 
and activity coefficient, choice of standard states, detem1ination of 
activity coefficient for solute and solvent. 
Phase Rule: 

Phase Rule and its determination, application, Phase diagram for 
one component system, for two completely miscible components 
systems like Pb-Ag system, KI+ H2O system, Bi-Cd system, Ferric 
chloride+ water system, Sodium chloride+ water system, Na2SQ4-
H2O system. 

Chemical Kinetics-I 
Empirical rate laws and temperature dependence; kinetics of complex 
reactions; equilibrium state and steady state approximation; 
determination of reaction mechanisms; theories of chemical reaction 
rates: collision theory, transition state theory, comparison of collision 
and absolute reaction rate theory, transition state theory in solution. 

Macromolecules 
Basics of Polymers and Polymerization, Kinetics of 
Polymerization: Mechanism and Kinetics of chain-growth 
polymerization: free-radical, cationic, anionic, and coordination 
polymerization. Mechanism and Kinetics of step-growth 
polymerization. Comparison between step-growth and chain 
polymerization. 
Molecular mass of Polymers: Concept of number average and 
mass average molecular weights, Methods of determination of 
molecular weights (1) viscometry (2) osmomctry (3) sedimentation 
(4) Li2ht Scatterinl! methods (5) GPC method.

Practical Syllabus 

Contact 
Hrs 
11 

12 

11 

11 

30 
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1. To draw the mutual solubility curve of two immiscible liquids and find out the critical
solution temperature of phenol-water system.

2. To obtain the phase diagram of water-ethanol-benzene system at room temperature.
3. To verify the Debye-Huckel-Onsager law for strong electrolytes using conductometer.
4. To determine the partial molar volume of urea and ethanol in aqueous solution from

density measurements.
5. To determine the heat of neutralization of sulphuric acid using calorimeter.
6. To determine the heat of ionization ofa weak base i.e. NH4OH using calorimeter.
7. To find surface tension/interfacial tension between two immiscible liquids.
8. To detennine the percentage composition of a given mixture of two liquids say CCl4 and

Toluene by surface tension method.
Note: Any experiment can be introduced or deleted in the praclical class on the basis qi 

availabilit,,· of'instrumentslchemicals. 

_ _ _ _________ Suggested Books ______ _ 
Theory 1. Chemical Bonding and Molecular Structure by M. L. McKee (Wiley;-

2020). 
2. Modern Thermodynamics: From Heat Engines to Dissipative

Structures by Dilip Kondepudi and Ilya Prigogine (Wiley, 2014).
3. Introduction to Chemical Engineering Thermodynamics by J. M;

Smith, Hendrick Van Ness, and Michael Abbott (McGraw-Hill,
2005).

4. Physical Chemistry: A Molecular Approach by Donald A.
McQuarric and John D. Simon (University Science Books, 1997).

5. Physical Chemistry by Peter Atkins and Julio de Paula (Oxford
University Press, 20 I 4).

6. Principles of Physical Chemistry by Puri, Sharma and Pathania
(Vishal Publishing Co.).

7. A Textbook of Physical Chemistry by K. L. Kapoor (McGraw Hill
Education).

Practical l. Advanced Practical Physical Chemistry by J.B. Yadav, 20th Edition, Goel 
Publishing House. 

Theory 

2. Experiments in Physical Chemistry by Carl W. Garland, Joseph W. Nibler, and
David P. Shoemaker, 8th Edition, McGraw-Hill Education.

3. Experimental Physical Chemistry by Farrington Daniels and J.H. Mathews, 7th
Edition, McGraw-Hill Education.

4. Practical Physical Chemistry by Alexander Findlay, 9th Edition, Longmans,
Green and Co.

5. Vogel's Textbook of Quantitative Chemical Analysis by G.H. Jeffery, J.
Bassett, J. Mendham, and R.C. Denney, 6th Edition, Pearson.

6. Experimental Physical Chemistry by Arthur M. Halpern and George C.
McBane, 3rd Edition, W.H. Freeman and Company.

Internal Assessment: 25 
Marks 

Assessment and Evaluation 
• Class Participation: 05 Marks
• Seminar/Presentation/ Assignment: 05 Marks
• Mid Term Exam: 15 Marks '-------'------------·--------------------
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External Assessment: 50 

Marks • End Term Exam: 50 Marks
(02 Hours) 

Internal Assessment: 05 • Class Participation/Seminar/Lab record: 05
Marks Marks

Practical External Assessment: 20 • End Term Practical Exam: l 0 Marks

Marks • Lab record: 05 Marks
• Viva Voce: 05 Marks

- -- -
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Course Code 
CC-A06

L T P 

3 
(Hrs) 

Examination 
Duration: 

Course 
Objectives 

2 

CC-A06:-Organic Chemistry-II

Course Title 

I
Course ID 

Organic Chemistry-II 

L T p Total MARKS 
Credits Credits TI TE PI PE Total 

3 3 25 50 - - 75 

1 I - - 05 20 25 

Theory: 2 Hrs 
Practical: 4 Hrs (Two sessions) 

1. To develop a theoretical understanding of aromatic electrophilic and
nucleophilic substitution mechanisms, including orientation effects and
energy profile analysis.
2. To explore specialized substitution reactions such as Vilsmeier-Haack,
Reimer-Tiemann, Fries rearrangement, and von-Richter rearrangement
to understand their synthetic utility.
3. To understand the generation, stability, and reactivity of reactive
intennediates such as arynes, free radicals, and carbocations, and their
role in rearrangement and substitution reactions.
4. To analyze the mechanisms of aliphatic electrophilic substitution,
including factors affecting reactivity and the role of neighboring group
participation in anchimeric assistance and carbocation rearrangements.
5. To study the mechanisms of addition reactions to C-C multiple bonds,
focusing on nucleophilic, electrophilic, and radical pathways, including
hydroboration and organoborane chemistry.
6. To explore addition reactions to carbon-heteroatom multiple bonds,
with emphasis on nucleophilic addition, reductions, and key
condensation reactions such as Aldo!, Perkin, and Claisen for carbon­
carbon bond formation.

>---------------------------------------

Course 
Outcomes: 

After the completion of this course, the students will be able to: 
1. Demonstrate a comprehensive understanding of aromatic electrophilic
and nucleophilic substitution mechanisms and predict regioselectivity in
various aromatic systems.
2. Apply knowledge of specialized reactions like Vilsmeier-Haack, Fries
rearrangement, and von-Richter rearrangement in designing synthetic
pathways.
3. Evaluate the structure, stability, and reactivity of intermediates like
arynes, free radicals, and carbocations to rationalize reaction outcomes.
4. Analyze the factors influencing aliphatic electrophilic substitutions
and interpret the role of neighbouring group participation in
rearrangement reactions.
5. Solve mechanistic problems involving addition to C-C multiple bonds
and apply these reactions in the synthesis of complex organic molecules.
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6. Utilize addition reactions to carbon-heteroatom multiple bonds and
key condensation reactions to synthesize and modify functionalized
organic compounds.

COURSE SYLLABUS 
Note: 1. Question no. I is compulsory, which contains short answer type questions and to be 
set from the entire syllabus. 
2. Eight questions will be set, two from each of the sections A, B, C & D. The candidates are
reg uired to attempt four questions in all selecting at least one question from each section. All
questions shall carry equal marks.
3. The question paper must be set in consonance with course outcomes.

Unit No. 

I 

II 

III 

IV 

----- -

Contents

Aromatic Electrophilic Substitution 
Basic concept of aromaticity, Theoretical treatment of aromatic 
substitution reactions, structure-reactivity relationship m mono 
substituted benzene ring, orientation in other ring system, energy 
profile diagram, Vilsmeier-Haack reaction, Reimer-Tiemann 
reaction, Bischler-Napieralski reaction, Pechmann reaction, Houben­
Hoesch reaction, Fries rearrangement 

Aromatic Nucleophilic Substitution 
Mechanism of Nucleophilic substitution in aromatic systems via

diazonium ions, by addition-elimination and elimination-addition 
mechanism (involving arynes); van-Richter rearrangement, 
Sommelet-Hauser and Stevens rearrangements. 
Neighbouring Group Participation and Carbocation 
Rearrangements 
Anchimeric assistance, neighbouring group participation by non­
bonding electrons, sigma and re-bonds, classical and non-classical 
carbocations. Carbocations rearrangements: migratory aptitudes, 
Wagner Meerwein rearrangement, pineal pinacolone rearrangement, 
Demjanove rearrangement, Tiffeneau-Demjanov nng expansion, 
aldehyde-ketone rearrangement, dienone-phenol rearrangement and 
trans-annular rearrangements. 

Free Radicals 
General aspects of generation, structure, stability and reactivity of 
free radicals, types of free radical reactions, halogenation including 
allylic halogenation (NBS), auto-oxidation, decomposition of azo 
compounds and peroxides, coupling of alkynes, homolytic aromatic 
substitution, Sandmeyer reaction and Hunsdiecker reaction. 

Addition to C-C Multiple Bond 
General mechanistic considerations, Mechanism of addition of 
hydrogen halide, H20, halogens, HOX and mercuric salt to alkenes 
and alkynes. Hydroboration, formation of C-C bonds via

organoboranes, hydroboration of acetylenes, nucleophi I ic addition to 
alkenes. 

Addition to Carbon-Hetcro Atoms Multiple Bonds 

Contact 
Hrs 

11 

11 

11 

12 
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General mechanistic considerations and reactivity, Hydration and 
Addition of Alcohols to Aldehydes, Ketones and Acids. Addition -
Elimination ReacJions of Ketones and Aldehydes, Reactivity of 
carbonyl compounds towards Addition. 

Lithium aluminium hydride reduction- carbonyl compounds, acids, 
esters, nitriles. Additions of Grignard reagents. Reformatsky 
reaction, Wittig reaction, Claisen condensation, Dieckman reaction, 
Aldo! condensation, Knoevenagal condensation, Perkin reaction, 
Cannizzaro reaction, Benzoin condensation, Mannich Reaction, 
Robinson-Mannich reaction, Ester hydrolysis, aminolysis of esters, 
amide hydrolysis. 

----�--------------------------+---- -

Practical Syllabus 30 

Organic Mixture Analysis 
1. Qualitative Analysis: Demonstrations of separation of binary mixtures (Solid-Solid): using
H20, HCl, NaOH, NaHCOJ, Ether or other reagent as may be necessary along with required
conditions for their use.
Systematic identification of organic mixtures: separation and identification of binary mixtures
including derivatives, in the fomrntion of individual components.
2. Spectroscopic confirmation of the binary mixtures using IR and NMR (IR & NMR spectra
will be provided).

Note: Any experiment can be introduced or deleted in the practical class on the basis <?f' 
ava;/ability of inslrumentslchemicals. 

Su22ested Books 
Theory 1. Advanced Organic Chemistry Reactions, Mechanism and Structure, Jerry

March, John Wiley.

Practical 

2. Advanced Organic Chemistry, F. A. Carey and R. J. Sundberg, Plenum.
3. A Guide Book to Mechanism in Organic Chemistry, Peter Sykes, Longman.
4. Structure and Mechanism in Organic Chemistry, C. K. Ingold, Cornell
University Press.
5. Organic Chemistry, R. T. Morrison and R. N. Boyd, Prentice-Hall.
6. Modern Organic Reactions, H. 0. House, Benjamin.
7. Principles of Organic Synthesis, R. 0. C. Norman and J. M. Coxon, Blackie
Academic & Professional.
8. Reaction Mechanism in Organic Chemistry, S. M. Mukherji and S. P. Singh,
Macmillan.
1. "A Handbook of Organic Analysis Qualitative and Quantitative" by H.T.
Clarke and revised by B.Maynes, Edward Arnold (Pub.)., Ltd. London, 1975).
2. "Systematic Qualitative Organic Analysis" by H.Middleton, Edward Arnold
(Publishers) Ltd., London 1959.
3. "A Text Book of Practical Organic Chemistry including Qualitative Organic
Analysis" by Arthur I. Vogel, Longmans Green and Co., Ltd., London 1966.
4. "Elementary Practical Organic Chemistry" by Arthur I. Vogel, CBS
Publishers & Distributors.
5. "A Guide to spectroscopy in Organic Chemistry' by PA VY

38



6. "Organic Spectroscopy', 3rd Ed., by William Kamp. John Wiley & Sons.
7. "Spectroscopic" Methods in Organic Chemistry, D.H. William & Ian Fleming.
8. Vogel's Text Book of Practical Organic Chemistry by B.S. Furnerset. al.,
Longman Group Ltd.

Assessment and Evaluation 
-

• Class Participation: 05 Marks
Internal Assessment: 
25 Marks 

• Seminar/Presentation/ Assignment: 05 Marks

Theory 
• Mid Term Exam: 15 Marks

External Assessment: 
50 Marks • End Term Exam: 50 Marks
(02 Hours) 
Internal Assessment: • Class Participation/Seminar/Lab record: 05
05 Marks Marks

Practical External Assessment: • End Term Practical Exam: 10 Marks
20 Marks • Lab record: 05 Marks

• Viva Voce: 05 Marks
--
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�\.\\\tw�\t>��o\.kMU>fu-- 2-

DSE-02: Spectroscopic Methods in Chemistry-I 

-- -- -- -- -- -- -- ---- --

7 Course Code Course Title Course ID Spectroscopic Methods in DSE-02 Chemistry-I I 
L I T I p L I T I p Total MARKS 

(Hrs) Credits Credits TI I TE I Total I 

3 � -
I - I - 3 I - I - 3 2�__j_ �__J __ 75_ 

Examination Duration: 2 Hrs 

Course 
Objectives 

Course 
Outcomes: 

�evelop a comprehensiveunderstanding of Spectroscopicprinciples I and theories underlying UV-Visible, Infrared ([R), and Nuclear Magnetic 
Resonance (NMR) spectroscopy, including the interactions of I electromagnetic radiation with matter. 
2. Learn to interpret UV-Vis, IR, and NMR spectra for determining
structural, electronic, and bonding characteristics of compounds.
3. To understand the relationship between molecular structure, solvent
effects, and spectroscopic properties, including electronic transitions,
vibrational frequencies, chemical sh ifls, and COl1pl ing constants.
4. Apply Spectroscopic Rules and Techniques to Problem-Solving.
After the completion of this course, the students will be able to: 
I. Interpret UV-Vis, IR, and NMR spectra to deduce molecular structures
and functional groups.
2. Apply Fieser-Woodward rules and Karplus correlations for predicting
spectroscopic properties. I3. Assess the impact of hydrogen bonding, solvent effects, and electronic
transitions on spectral data. 
4. Solve complex structural and stereochemical problems using I>---------�lin_te�g�•r_a_te_d_s� ectroscopic techniques. ________ _ 

COURSE SYLLABUS 
Note: 1. Question no. 1 is.compulsory, which contains short answer type questions and to be 
set from the entire syllabus. 
2. Eight questions will be set, two from each of the sections A, B, C & D. The candidates are
required to attempt four questions in all selecting at least one question from each section. All
questions sh al I carry equal marks.
3. The question paper must be set in consonance with course outcomes. I 

Unit No, Contents 

Ultraviolet and Visible Spectroscopy 
Introduction and understanding of UV phenomenon, Various 
electronic transitions (185-800 11111), Beer-Lambert law, eftect 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, Characteristic vibrational frequencies of 
alkanes, alkenes, alkynes, aromatic compounds, alcohols, ethers, 

Contact I 
Hrs 

12 
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(.. i 

II 

III 

IV 

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 on vibrational frequencies, overto nes, 
combination bands and Fermi resonance. FT-IR.

->-- -
- Nuclear Magnetic Resonance Spectroscopy 

1H-NMRI Basic principles ofNMR, theory of nuclear magnetic resonance, spin 
lattice relaxation, spin-spin relaxation, experimental techniques 
chemical shift, the 8-scale of chemical shift, the origin of shielding 

_J 

I 
constant, pattern ofcoupling, origin of spin-spin coupling, Chemical 
shift values and correlation for protons bonded to carbon (aliphatic, 
olefinic, aldehydic and aromatic). Chemical shift values and 

, correlation for protons bonded to other nuclei (alcohols, phenols, 
enols, carboxylic acids, amines, amides & mercapto). Complex spi n­
spin interaction between two, three, four and five nuclei (first order 
spectra), spin system-Pople notation, Karplus curve • variation of 
coupling constant with dihedral angle. Fourier transform technique. 
Carbon-13 NMR Spectroscopy 
General considerations, Comparison of 1 H-NMR and 13C-NMR, 
Proton coupled and proton decoupled 13C-NMR, chemical shift 

I (aliphatic, olefinic, alkyne, aromatic. heteroaromatic and carbonyl 
carbon), coupling constants. 

Mass Spectrometry-I 
Introduction, ion production - El, Cl, FD and FAB, Unsaturation 
index, Rule of thirteen, Nitrogen rule, Stevenson rule, molecular ion 
peak, metastable peak, Isotope profile of halogen compounds, Some 
common fragmentation pattern-simple cleavage, retro-Diels Alder, 

12 

10 

Hydrogen transfor like ortho effect, McLafferty rearrangement. 

7 
-

Mass Spectrometry-II -- -- --�·-r---
-

j Mass-spectral fragmentation patterns of organic compounds:
hydrocarbons, alcohols, phenols, ethers, aldehydes, ketones, esters, 
carboxylic acids, amines, nitro, amides, nit riles. 
Composite Problems 
Problems involving the application of various spectroscopic 
techniques (UV/Visible, IR, NMR and Mass) for structural 

11 

I 

elucidation of organic molecules. 1 
Suggested 
Books 

I. Introduction to Spectroscopy- A Guide for Students of Organic Chemistry, j
2nd Edn. By Donald L. Pavia, Gary M. Lampman and George S. Kriz. Saunders

1 Golden Sunburst Series. Harcourt Brace College Publishers, New York. 
2. Spectrometric Identification of Organic Compounds, R. M. Silverstein, G. C.
Bassler and T. C. Morrill, John Wiley.
3. Application of Spectroscopy of Orga nic Compounds, .I. R. Dyer, Prentice
Hall.
4. Spectroscopic Methods in Organic Chemistry, D. H. Williams and I. Fleming,
Tata McGraw-Hill.
5. Spectroscopy of Organic Compounds by P.S. Kalsi, Wiley Estern, New Delhi.
6. Organic Spectroscopy by William Kemp, John Wiley.

I 7. Organic Spectroscopy (Principles & Applications) by Jagmohan.
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Internal Assessment: 
25 Marks 

Theory 
External Assessment: 
50 Marks 
(02 Hours) 

• 

• 

• 

• 

Class Participation: 05 Marks I 
Seminar/PresemaHon/ Assignment: 05 Marks 

I 

Mid Term Exam: 15 Marks 

End Tenn Exam: 50 Marks 
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Course Code
CC-A07

Hrs
3

2

Examination
Duration:

Course
Objectives

Course
Outcomes:

Course Title

Inorganic Chemistry Special-I
Total

Course ID

MARKS
Cred its

3

1

Credits
3

1

25 50
5 20

Total
75

25

Theory: 2 Hrs Practical: 6 Hrs (Two sessions)

l.
2.
3.

4.
5.

6.

Understand the mechanisms of transition metal complex reactions.
Study zhe structure, bonding, and spectra of metal a-complexes.
Learn substitution and electron transfer mechanisms in metal
complexes.

Explore the properties and applications of inorganic polymers.
Understand the behavior of non-aqueous solvents in chemical

systems.
Synthesize inorganic compounds and examine them
s ectroscopicall

After completing this course, students will be able to:

l.
2.
3.

4.

5.

6.

Analyze the reactivity and kinetics of metal complexes.
Understand various reaction mechanisms in metal complexes.
Interpret vibrational spectra for structural insights of metal Jt-

complexes.
Compare inorganic and organic polymers in terms of structure and

properties.
Explain the properties and applications of various non-aqueous
solvents.

Synthesize metal complexes and characterize them.

COURSE SYLLABUS
Note: l. Question no. I is compulsory, which contains short answer type questions and to be

set from the entire syllabus.
2. Further, eight questions will be set, two from each of the units I, II, III & IV. The

candidates are required to attempt four questions in all selecting at least one question from

each section. All questions shall carry equal marks.
3. The question paper must be set in consonance with course outcomes.

Unit No.

1

11

Contents

Reaction Mechanism of Transition Metal Complexes-I
Energy profile of a reaction, reactivity of metal complexes, kinetic
application of valence bond and crystal field theories in determining
inertness and lability of complexes, kinetics of octahedral
substitution, acid hydrolysis, factors affecting acid hydrolysis, base
hydrolysis, conjugate base mechanism, direct and indirect evidence
in favour of conjugate mechanism, anation reactions, reactions

without metal-li yand bond cleavaoe.
Reaction Mechanism of Transition Metal Complexes-II
Substitution reactions in square planar complexes, Trans effect and
its ap lication, electron transfer reactions, mechanism of one

Contact

Hrs

11

12

Course Code Course Title 

I 
Course ID 

CC-A07 Inorganic Chemistry Special-I 
L T p L T p Total MARKS 

(Hrs) Credits Credits Tl TE Pl PE Total 
3 3 3 25 50 - - 75 

2 1 1 - - 5 20 25 

Examination 
Theory: 2 Hrs Practical: 6 Hrs (Two sessions) 

Duration: 

1. Understand the mechanisms of transition metal complex reactions. 
2. Study :he structure, bonding, and spectra of metal n-complexes. 
3. Learn substitution and electron transfer mechanisms 111 metal 

Course complexes. 

Objectives 
4. Explore the properties and applications of inorganic polymers. 
5. Understand the behavior of non-aqueous solvents 111 chemical 

systerr.s. 
6. Synthesize inorganic compounds and exam me them 

spectroscopically. 
After corr.pleting this course, students will be able to: 

I. Analyze the reactivity and kinetics of metal complexes. 
2. Understand various reaction mechanisms in metal complexes. 

Course 3. Interpret vibrational spectra for structural insights of metal 7t-

Outcomes: complexes. 
4. Compare inorganic and organic polymers in terms of strncture and 

properties. 
5. Explain the properties and applications of various non-aqueous 

solvents. 
6. Synthesize metal complexes and characterize them. 

COURSE SYLLABUS 

Note: 1. Question no. I is compulsory, which contains short answer type questions and to be 

set from the entire syllabus. 

2. Further, eight questions will be set, two from each of the units I, II, III & IV. The 

candidates are required to atte11pt four questions in all selecting at least one question from 

each section. All questions shall carry equal marks. 

3. The question paper must be set in consonance with course outcomes. 

Unit No. Contents 
Contact 

Hrs 

Reaction Mechanism of Transition Metal Complexes-I 
Energy profile of a reaction, reactivity of metal complexes, kinetic 
application of valence bond and crystal field theories in determining 

I inertness and !ability of complexes, kinetics of octahedral 11 
substitution, acid hydrolysis, factors affecting acid hydrolysis, base 
hydrolysis, conjugate base mechanism, direct and indirect evidence 
in favour of conjugate mechanism, anation reactions, reactions 
without metal-ligand bond cleavage. 
Reaction Mechanism of Transition Metal Complexes-II 

II Substitution reactions in square planar complexes, Trans effect and 12 
its application, electron transfer reactions, mechanism of one 
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Ill

outer-sphere lvpe reactions, eros.s-electron transfer reactions.
reactions and Marcus-I lush theory, inner sphere t}oe reactions, o-
electron transfer reactions, coinplenwntary and non-connplementary
reaction, i.xed valence cotnple,xes and their electron transfer.
Metal It-Complexes
IVIetal carbonyls, structure and bonding, vibrational spectra of Illetal
carbonyls for bonding and structure elucidation, illiportant reactions

bond ing, structure and ilnportantot' Inetal carbonyls: preparation,

reactions of transition Inetal nitrosvl, dinitrogen and d ioxvgen
eoinple,xes•, tertiary phosphine as ligand.
Inorganic polytners
Cotuparison 01' inorganic polynwrs with oroanic pol.vtner.s. Boron-
nitro oen silicones and silicates. Phosphorus-nitrogenpolynners.
eon)pouncls.

Non-aq ueous Solvents
General properties of non-aqueous solvents. and Chenn ieal

properties of Brl?;. and POC13
Practical Syllabus 4

A. Preparation of selected Inoruanic Conn pounds and their Characterization by elemental
analysis and spectroscopic nnethocls (IR. NVIR. I Magnetic Inonnent etc.).

II

Ill

Choloropenlaanntn ineeobalt (l II) Ch loride
Nitro/N it ritopentaannnn inecobalt (Ill) Ch loride
Potassiunn (Ill)
Chrolnous acetate
Cis and trans

Note: Any experilnent can be introduced or deleted in

a vailabil ity of hostrlllnents/che:nicals

Suggested Books
Books Suggested:

Vleehanisnn of Inoruanie React ions:
and Sons. York.

Advanced Inorganic Chelnistrv bv
Murillo. and [VI. Boehlnann

the practical class on the basis of

• Basolo and R. G. Pearson,

I•.A. cotton. (i. Wilk C .A.

l'he ()rganonnetallic Chena istrv of the
.10hn Wile\L

lh•ansilion IVIetals•. R. IL Crabtree.

S.

6.

8.

9

Organoinetallie Chenlistrv, R.C. Vlehrotra and A. Singh. New A ze
International
Introduction to Inorganic Chennistrv bv l)01121as A. Skoog and IDonald
M. West
Inorganic Polynoers by Harry R. Allcoek. i•'reclerick W. l.atnpe. and
Janies E. Mark
Cheniistry of Non-aqueous Solvents by .J..J. l,aoowski

Inorganic Chennistrx :Concepts and Models of B. l)ouelas.
Vlcl)aniel and .J..L Alexander: .10hn Wiley and Rons Inc.
Non-aqueous Solvent.s in Chenn istc.v A.k. i lolliday and A.(i. IVIasse.\

P ractical

SUGGESTED SOURCES:
. hllps:!, nptel .ac.in course.lltlnl

2. https:j;epep.inilibnet.ac.ill/1 101ne/VievvS11biect?catici 5

3. ayann. eov.in/e.xplorer?categor.v ('hen) i.stry
Experilnenlal Inoruanic Chelliistrs

111 

I\' 

ckctron transfi:r rcnctions. outer-sphere t: pc reacti()n'>. cIw,s­

rcactions and tvlarcus-l lush thcor). inner sphere t) pc n:actions. t\\ o­
clcctron translcr reactions. complcmcntar) and non-complementary 
reaction. mi.,cd ,alcncc complc:--cs and their clcct~:1n transkr. 

Metal n-Complcxcs 
f\kt:11 carbon) ls. structure and bonding., ibrational spectra or 111ctal 
ca·bon: Is fix bonding and structure elucidation. important rcaeti1111s 
,>I. metal carbon: Is: prcparntion, bonding. structure and important 
reactions or transition metal nitros) I. dinitrogen and dio:--: gen 
complc,es: tertiar: phosphine as ligand. 

Inorganic pol~ mcrs I 
Comparison or inorganic pol) mers with organic pol: nH.:r:-.. 13mon-

l nitrngen polymers. siliconi.:s and -;ilicate-.. Plwsphorus-nitmgen 
c11111ptllllllls 
!\on-aqueous Sol\ cnts 

I General prnpl.!rtii.:s or non-aqt11;ous soh·ents. Ph,sical and chi.:1111cal 
pwpertii.:s of'l3rl 1. N,0.1 and POCI; 

Practical Syllabus 

11 

11 

➔ 

,\. Preparation 1,1· si.:lccted Inorganic Compound-. and their Charact1.:ri1:1tio11 h, ckmcntal 
anal:sis and -;pcc11w;copic 111ethods (II<. Nf\lR. l·PI<. \lagnetic 111oment etc.). 
I Choloropcnwa111111 inccobalt ( 111) Chloridi.: 
II 't\itro Ni1ritopentaam111i11ccobalt (Ill) Chloridc 
Ill I\Hassium trio,alatnli.:rrate (Ill) 
I\' Chrnnwus acctatc 
\ Ci-. and trnns !Co(i..:n),Cl~I 
Note: ,\11:-, c,pcrimcnt can he introduci.:d tir tkktl'd in the pr:1ctical cl:1-.s un the hasi." ,,r 
a,·ailabilit:-, or 11s1ru111c11t--1clK'lllicab 

I hcor): Books Slll,!.l,!.CSlcd: 

I. :\. kchani-,111 01· lnorg,111ic Ri.::11.:tions: I . l~a-,olo and R.C ,. l'car',(lll. John 
\\ ik: and Sons. '\!t.:\\ Ynrk. 
\thancl..'d Inorganic Chl..'mistr: h: 1:. ,\. C11tt11n. Ci. \\ ilkinsPn. C ,1\ . 

l\lurill(1. ~111d l\1. lluch111a1111 
3. 1 IK· Organumctnllic Ch<.:111istr_\ or the ·1 ram,i:ion l\ ktals: IU I. Crabtrn· . 

.lohn \\ i k,. 
-1. Org:11wmetnllic Chi.:mistr:-,. l<.C. Mehrotra and ,\. Singh. '\!e\\ 1\gc 

l11ti.:rna1inn:1I 
" l11tr,1duction to lnmganic Chcnrn,lr) b:· Douglas \. \l-.nog and l)un:ild 

~ I. \\\•-,1 
(> . lnorg,111ic Pol) mer'> b:-, I !arr: R. /\llcocl-.. 1-ri.:dcrick \\ '. l.:1111pc. and 

.la111cs I .. i\ lark 
7. Chcmi'>tl') or~nn-aqucou-., Sohents b:-, .1..1. L:1gl)\\ski 
8. C1111ccpts and l\lodcls t)I. Inorganic Chi.:rnistr_\: IL l),,ugla-., I)_! I. 

\lcD:111iel nnd LI. Alc'-..t111tkr: .lohn \\'ilc, and <;011-, Inc. 
'J. '\\llht(!Ul'\lUs '>l>hl'llls 111 C:hi.:1nis1r:, h:, ,\.I,. I l11llid.1, a11d •\.(i . i\l:hSl'.' 

I SllC:GESl FI>\\ EB SOUH( ES: 
I. https: " n1,1el.,1c.in cnursi.:.lnml 

I I ~- https: 1 l'pgp. in 11 i hnt.!t.,~c. in I lnnll' \'11.!\1 Suliiecl'.'rnt id. :i 

1 I .,. https:l1s\\a:,·am.gm .1n/c,plnrcr.1catcgm: ( hern1str: 
L.- ~1rtical__1 I. l~ ll'ri111c111al lnor~nic Chc111istr., - \\ .<i. l',1~ _______ _ 
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4.

5.

6.

7.

8.

Practical Inorganic Chennistry - (l. Pass and I l. -Sutcli

Synthesis and 'l'echnique in Inorganic ('herlistry -
(i
rezorv S.

B. Rauch fuss. Robert .1. Anueliei
Spectroscopic Methods in Inorganic Cheniistry - Willian) W. Porterfield

Voeel's Textbook of Quantitative Chemical Analysis

Instrulnental Methods of Analysis - Gurdeep R. Chatwal. Shann K. Anand
Practical Vollltnet ric Ana INsis - Peter McPherson
Advanced Practical Chenii.strv - ().P. Aearual

A.s.ses.stnent and Evaluation

Internal Assessnwnt:

Marks
•l'heory

Ex'.ernal Assessnoent:
(02 1

I nternal

Practical lix ternal
Marks

Assesstnent:

Assess:nent: 2()

Class Participation: (F Marks
Senainar/l)l'esentation/ Assignnnent: Marks

Mid •rernnExann: 1.5 Marks

I ind •rernnI ixanl: SC, Marks

Class P art icipat ion Senlinar:l i ecord.

End
•

I•ertn Prael ical F.xanu
I.ab record: (LS Nlark.s

Viva Voce: Vlarks

J. 

-l. 
5. 

Practical Inorganic Chcmistr) - Ci l1ass and 11. Sutclirti.: 
S) 111111.!sis and I cchnique in Inorganic Chcnistr) - (ircgPr_\ S. CiirPLu111. 
I homas B. Rauchruss. Rohen .I. ,\ngclici 
Spl.!ctroscopic l\kthod!-> in Inorganic Chcmislr) - William\\' . Pl1rtcrlicld 
Vogel's Te:-..lbool-. or ()uantitati\e Chemical ,\nalysis - (i.I1. .lclfrr). J. 
Ba:ssl.!tt. .I. Mendham. R.C. Denne) 
Instrumental \ktilocb ol' /\nal) sis - Gurdccp R. Cilat,,al. Slum K .. •\nand 
l'rnctical \ \1lu111ctric ,\11,il:, si-; - l'cter l\lcl'krsnn 

8. ,\ch·,mccd l'rnctit-.1I Chl.!misll"\ - 0.1'. 1\t!ar,,al 
~ - --t-- - -------------~--~~-

L-----+-----------~-'_\_s_sc_'s_·s_11_1c_•1_1 I and E, a I u a I ion 

I ntcrnal t\sscssmcm: 25 
i\larb 

l·.,'.l'rnal ,\sscss111c11I· 50 I 
:\larb (02 I l,1t11s) 

---+ illlL'nllil-\s~SlllCI~: O:'i ~ 

Practical 

\ larks 

L:,.,tcrnal 1\sscss ncnl: 20 

\l.uls 

• Class Participation: 05 \larb 

• Scminnr'PrcsenWtion ' /\ssig11111c11l 05 l\b1ls 

• End Tern, l'ractical !:,am: Ill \ 1arks 

• I.ah record: 05 i\ larh 

• Vi,·a Vm:e: 05 l\l;1rk, 
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3

Course Code
CC-A08

Exa tnina tion

l)uration:

Course

Cou rse

Course Title

Inorganic Cheniistry Special-II
P

2

L

3

3.

2.

4.
5.

Total

Credits Credits
3

'I'heorv: 2 Ill

25

Cou rse II)

MARKS

2()

75

Practical: 6 1 II'S ('I Ail) sessions)

Urderstand synthesis and stability of alky and coin plexes and

oruanocoppel' conoplexes.
Stildv bonding and reactivity of It-cotnplcxes and [lieuA-carbon nnulliple
bonds.

Explore key reactions in honoogeneous catalysis.
Analyze industrial cross-coupling reactions and catalytic cycles.

know vari011s til rations includinetY'pes

eon) pl exolnelryVceritnet ric/iodonoetric/oxiclilnetric titrations.
A fter conopleting this course. students ill be able .01

Under.stancl alk)l, aryl, and organocopper conoplexes in syhlhesis.
Apply knoudeclge of a-eonople.xes and naelal-carbon ulliple
bonds in reactions.
Explain Iluxionalily and its innpact on oruancunelallic coinpounds.
Apply honooeeneous catalysis principles to industrial processes.
Ana Ive industrial ly signifieant cross-coupl ing ret elions and their
catalytic Inechanisnns.
I lornn
t itra t ion.

eonnplexometric/eerin- el rie/iodorneu•ie/o.xidilnetrie

COURSE SYLLABUS
Note: l. Question no. I is conpulsory. H'hich contains short ansveer type questions ancl to be set

lhe entire SVI labllS
2. Further, eigh: questions will be set, t xvo fronn each of the units l. Ill & II'.

candidates are required to attenll)1 question.s in all selectine at least one question lionl
each section. All questions shall carry equal naarks.

Unit No. Contents

Alkyls and Aryls Transition Metals
pes. routes 01' synthesis, stability and deconnposition pallnva.vs•.

oreanocopper in oroanie synthesis

T I•ansition Metal plexes: Fransition Inetal connple.xes
II n sa turated nooleeules: alkenes, alky nes,

coin plexes. preparation, prop virt ies and nat ure
bonding and structural léatures, illiportant react ions related to

R1121eophilie and electrophilic attack on ligands and
synthesis.

pounds of' 'l'ransition Metal-Carbon Multiple Boncl.s
.AIÅ Widenes- a 110Midvnes. I ran sit ion Inelal-carl-•ene cotnplcxes•:

t.\ve and Sell rock type carbene coin plexes, their nthesis,

Contact

12

Courst Codt Courst Title 

I 
Course ( I) 

CC-.\08 Inorganic Chemistr~ Special-II 

L I T I p L I T I' Total i\l:\llK~ 
' I T (llrs) Credits Credits TI n: Pl l'l·: I l'otal ,_ - ---

3 I 3 3 25 :,() - - I 7:, 

I 2 I I I I - I - 05 I 20 I 1-_::-, 

! 
,. 

E,aminatio11 
Thcor~: 2 I lrs I l'ractical: <1 1 lrs Cl \\O scssio11,) 

Duration: 
-- --

organocuppcr complc,cs. 

Course 

Ohjct'li,es 
J. 

Stud) bo11di11g and rl',1C1i\il) 01· rr-compk,c, :llld 111~·1; l-c;1rh(111 multipk 
bo 1d:-.. 
Lc:irn llu,ional beha\ ior in organo1nct,1i I ic l·ompuurnls. 
1-:xplorc 1-;cy reactions in ho111ogc11L·ous c1talysi,. 
!\nal)tC industrial cross-coupling rc,1c:1ions und cntal:,. ti.: c::,.clcs. 
In k11m1· 1;1rillllS l)jK'S oi' titr,11i,1ns 111tl11di11g 

co111pk,0111ctr:,. CL'ri111c1ric iodo111ctric o,idirnctriL· titr;1i ;l11h. 

\ f'll'I' CP111plcti11g this course. sludt.·111s .1 ill iK' ahlc P: 

I. 

Course 

Outcomes: 3. 

l l11dcrsla11d alk:-, I. ,11') I. and organornppcr cornplc,cs in S) nlht.",ls. 

.\ppl) k11011 ledge ur TT-eornplc,cs :111d llll'l,11-carhon 111uli1plc 

bonds i 11 react ions. 

I xplain llu,1011alit) and its i111pac1 l\11 mg:11Hll11c1al 1ic l..'.Onlp(1111Hk 

-L 1\ppl) lll\111ngcneous catalysis principles tn i11du:-.tri:1I pn.K't.'sscs. 

,\nal)te induslrinll) signilica11t c1w,s-.:liupling re, cti,\11.., and tl1L·ir 
catal) tic 111echa11is111s. 

(). I >er 1·onn comp le:-,.;0111et ric1ccri ir cl ric/it1do111 ct ri c/o., id I nlt.'t ric 

titration. 

COUH<..;E SYLLABUS 
:'\ote: I. ()ucstion 110. I is compul<;nry. 11hich conlains short ,1ns11cr l;-;1c LJllL',tions and 10 he "L'I Jn,rn 

the entires:-, II,tbus 

2. lurthcr. cigh question:-. \\ill be set. t110 !'mm each 01· the units I. II. Ill & I\' . ll1L' 

candidati.:s arc required ll) attempt !'our questions in ,111 selecting at k:1<.l 011l' qucsliPn i'rn111 

each section. 1\II qucstinns shall caIT) equal 11u11ks. 

:, I hl' qucs11011 paper must be s~·t in n,I1s(1nancc II ith L·ourst.· nulrnllll'S. 

llnit No. Contents 

•\lkyls and Aryls of Transition l\lc!als 

- --r Conlart 

11 r, 

I) pcs. routes ors:, nthcsi-;_ stabilit:-, and ckrn111positin11 path11a:, s. 

,,rganocopper in organic S) nthcsis 

T1 ansition Metal 1r- Complexes: I r.111silio11 nK·tal TT Cl1111plc,cs 

,, ith unsaturated rnolccuks: ,llkcncs. alk) ncs. ;ilh I. & 11 

L'icn:, l(rnctalloccnc) c,1111plexes. prcparntion. prop..:rtics :111<.I nuture , 

1 ,,f bonding and structural katurcs. important n.:,!ctil>11s rcl:1ted to 

m1..:kophilic nnd clectrnphilic attack 011 l igands and tu mganic 

s\'nthcsis. 
f---- --+-~--------------------------- -~- --

C(•lll ))O II nds of Transition Metal-Carbon l\111ltiplc Bonds 
II \l,)lidcm·s. :llk:,l1d1ncs. ·1ra11sitin11 111c1:1l-c:ll'knc L'<>lllpl.-,cs: 12 

i~chcr 1:-, pc and \chruck 1:-, pc carhcnc cornpk.,c) .. 1hcir "-' 1111lcs1s. 
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Ill

Fransitionreactions and structures & bonding: Inetal-carlh ne
connple.xes: their synthesis, reactions and structural features.
Fluxional ()rganotnetallic corn potl nds
Fluxionality and dynannic equilibria

-allvl and dienvl conn lexes, Carbono seranlblineolefin, I

H 0 ogeneo us C a ta lvsis
Stoichionnetric reactions 101' catalvsis: Characteristic reactions of

recloruanonnetallic conaple.xes: ox idat addition.
elililination. IVigratory insertion, activation of C-ll bond. Cata lyie

I IvdrosilOation,Ihilt-ogenatior 01' alkenes, I lvd rocyanation.
I lylrol'ornuylation. Methanol Carbonylation and Olelin ()xiclation-
Vlonsanto process. Cativa and Wacker
C ross-coupling reactions
I ndustria I application of cross-coupl ing reaction. Pd and Ni as
coupling eataly.st, Catalytic cycle 01' I leck reaction. Suzuki-VI i}lilli•a
coupling, Sonoga.shira coupling. Stille coupling, Kunoada coupling,
Negishi coupling, Hiyanoa coupling: Buchwald-I lartxvie C -N cross-
coupling.

Practical .Svllabu.s
CerilnetricAec101nel Inetrv titrations

II

4

Conn ple.xotnetrie lit ration—using I)VA and Sequesterine auent. N laskill'-i and

deinasking agents.

Note: Any e.xperilnent can be introduced or deleted in lhe practical class 011 lhe basis of

availabilitv of instrtnnents/chenn ieals.

I•heorv:

Practical

Suggested Books
Boo k s Suggested:

IVIeehanis•111 01 Inorganic Reactions: F, Basalo and R.(i.

and Sons. Nexx York.
Inorganic C henn istry: K. l' Purcell. .J.cu Kot/.:

International Editions; Philadelphia.

Pearson. .

I loll-Sanders

-l.
5.

6.

7.

8.

Principles and Applicat ion of ()reanotransit ion Metal Cheni .

I..S. I leu.sdus. J.R. Norton and R.G. Finke. I ScienceC'ollillan.
Books.
()rganonnetallie Chellii.strv bv R.C. Mehrotra and A. Sinull

Inorganie CheniistrvAdvanced bv Albert Cotton,

()reanotnetallic Chernistry A Uni lied Approach .Aiai k II nnar
Principles anci Applical ions of ()reanotransition Metal iv.

.

( •olllnan. 1,011is S. Ileuedus. .J.

Vhe ()reanonletallic Cheni istrv o
('rabtree

n. and Richard (i.

I•ransilion N'letal.s R. II.

SUGGESTED \VEB SOURCES:

2. https:
3. htt )s::

'epup. in alibnet.ac.illil
SW, a \ ('helllisl

Principles of Inst runléntal Analysis l)ouvlas A. Skooc•.
Stanlev R. Crouch
Analvtical Cheniistrv Garv l). Christian
Instrutncntal Methods of Anal.vsis Cilli'deep R. Chatwal. Shatn K. Allana

----,------------------------ --- --- - - r 
n:,h:tillll'.-> a11d structure'.-> & bonding: l"ra11,itiu11 111ct,il-c,1rh:, rn: 

1.:,1111plc:---c!>. tht:ir s:, nthcsi!>. rcaclHrns and s\rui:tural l',.'alurcs. 1 
Fhnional Organometallic compouncls , I 
I lu,ionalit:, and d) 1rn111ic equilibria in compounds -.uch ,l!> if- I 

~ - - ~lclin. q '-all;- I and dirn;- l cornplc.,t:s. Carl~:, I !>~lh~;! l 

111 

I\' 

I 
Jlomogcncous Catal~sis 
St,1ichiP111ctric rrnctions 1·or catal:, ,is: Charal'tcristic rca,:t1Pns l11· 

organrnm:talliL cornplc,cs: \l\idali\ t: additio11. n.:ducti\ L' 

I 
cli111i11atin11. l\'igrator) insertion. activation 01· C-11 bond. ( ·au1l:, tic [ 

11:,drogt:natinr or alkcncs. 11:,drncyanation. llyd1w,il:,latiu11. 

[ I l)drol"onnylation. l\kthanol Carbnn:ilation and Olclin Chidation-

_, _!\l,111'.->anl,! prcKL'SS. Cat~ aml \\'ackc_i_:_rroccss _ t 

Cross-coupling reactions 
Industrial applicatil111 or cross-coupling rcactio11. J>d a11tl '-i :i-; 

I 
c,1upli11g caial:-st. Catal)tic cycle ol° I leek 1\:,11.:ti\111 \u/l1ki-,\li:-au ra 

cnupling. '-;onugashirn coupling. Stille coupling. Kumada coupling. 
'-.egishi coupling. I Ii_\ anw coupli11g: 13ucll\\ald-l lart\\ ig C-'-. c,w,,-

I I 

11 

(___ i.:uuplinl!. - · ·--·~---------- -1--

l'r:1ctical Syllahu.s 

..- I. C\•ri111ctric lmll1111ctricChidi111ctr; titr,1t1011, 

1-

1 (\1111plc,,1111ctrk titr.1tion-u,i11g I.I) 1·,\ and \cquL' '-IL'ring .1~1.·nt \ la-.,ki11g ,111tl 

clcmasking ,lgenh. 
Note: \11_\ c,,,1.•rirncnt can be introduced or deleted in the practical cla!>!> l1n the h;1si!> llf° 

.I\ Hi la bi Ii t_\ or i11stn1111cnts1<.:h..!lll ica I',, 

Th tor~: 

l'ral'lica I 

Suggested Books 
--------- - - - - -

Bool,s Suggt•:-dtd: 
I. \kt.:h:111is111 nl· l11mga11il' Reactions: F. lla.s.1111 and l{ .C, . i>car-;1111 . .l ,1h 11 

\\'i le_\ and \n1l'-. l\e\\ York. 
1 l11mga11ic Chc1111slr): K.I·. Purcell. 1.C. l,-t1t1: I llllt-\,11Hkrs 

lntcrnati,111al I ditio11,: J>hiladclph1a. 

3. l'ri11ciplcs ;111d .\pplication nr Org.anotran'.->itin11 l\kt;il Chc111istr_\ . .I.I'. 
l\11lnw11. I .'-; I lcgsdus . .I.R '\1111,111 and l<.(1 I i11l-.1.·. l 11i\ L·r-,1t:, Sc1L·11·:c 
lhiuk-,. 

•I. Org,11w111cta llic Chc1111str:, h:- l<.C. \lchn1tr:1 ;111d \ . Singh 

5. \d\ a need Inorganic Chemi'>tr:- l)\ I . ·\lhcrt Colll>ll. ( icl1ifr1.·: 
\\ ilki11s.1n. Ca!"i,)s ,\. l\lurill\l. n11d l\ln11l1·L'd llnchm:11111 

(l. < lr~an()111ct:lll1c Chcrni-,tr_\ : ,\ l 111licd \ppro,lL'h h:, 1\ _1,1i Kumar 

7. l'ri11cipks ,111d \pplic;tll\lllS ur Org.a1l\ltl'dll',lti(lll \ktal ( ilL'llllSlr: h \ 

.l:1111c'.-> I'. ("1111111:111. I uui.., \ I lcgcdus . .I . R '\o rt, ,n. a11d l<1i.:l 1:t1"t.l (1. 

I inkc 

X. ·1 he Or:fann111ctallic Chcmistr:- or the I ransitilln :'-.lctals h\ R. 11. 
( ' rahtrc1. 

1 SU<;CESTED WEB SOUllCES: 
I l111ps: '11ptcl..1u11 rnlirsc.ht111l 
~ hllps· ' ~1)gp in 1ih111..·1.ac in I lutnL' \ ' iL0 \\St1h.iL'L"l'.\•dt1d .; 

_ ,-2: h!lps. ~~ ;1:, ,111\.~~~ l'\plllrcr'.\·,11~~~ hc1111st1 ~ 

I 
I. i>iim:iplcs nr lnstlllllll'lllill ,\11al)sis Dllll:,!l,1, 

Stanley { Crouch 
-, \11.11:, ticll Chcmistr_\ (,ar.' I). Christian 

I __ 3. illSll'lllllllll,11 [\ kt hods or \11.tl\ sis - (~urdc1.•p R. Chal\1.il. \ha111 "· \11a11d 
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4.

Internal

Marks
Theorv

lixternal

A •re.xtbook of Quantitative Inorganic Analysis - A.l. Vouel
Assesstncnt an(l Evaluation

Assessinent:

As.se.sslnent:

•

Marks (()2 1 lolli'S)
lnternal Assesstnent:

P ract ical
External Asses.snunt:

Marks

Class Participation: ().S Marks
Sen) Assigntnellt:

Mid •rernnExatn: I i, Marks

End •verni F..xann: SC Ilarks

Class Part icipationLSetni11ar I -ab recc rd:

Encl •rerill Pract ical IÄ;un:
I .ab record: ()5 Marks
Viva Voce: ().S Marks

Practical 

-1. 1\ I e:-;tbooi-. \)f()uantitati\'e Inorganic 1\nal):-is .1\.I. Vngcl 
,\ssrssmrnt and Evaluation 

Internal ,\sst·~s1111.:11l. 2:'i 
\larks 

l',tcrnal ,\ss<.::-!-.111<.:nl: :'iO 

fdari-.s ( 02 I lnms) 

lntcrn,li ;\s-;csSllll'lll: 0:'i 

\huls 

l:\tcrnal ;\sscssmcnt: 20 
\larb 

---
• Class J>:irticipat1011: ()'i :\ lari-. 

• Scm inar, J>rc-;c111;1t ion \ '-Sl):'.llllll'lll: (. :'i I\ l.1rb 

• l\lid Term 1-.\am: I~ ;'l.l:1ri-.s 

• l·.nd Tl'nn l'r,1ctical I \.1111: Io:'\ l,11ks 

• I.ab record: 05 ;'1.larb 
• Vi\a VoL·c: 0:'i \larb 
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Course Code
CC-A09

3

Du ration:

Course

Course

COU R.SF. BUS

Cou rse Title

Inorganic Chemistry Special-III

Credits
3

Total

Credits
3 25

Course II)

MARKS

20

75

4.

6,

Practical: 6 1 Irs (l 'A'O sessions )

Inderstand the roles 01' tnetalleproteins and Inetalloell/\ nne.s ill
bioloeieal systetns.

I:.xplore supralnolecular chenii.str.\ and host-L'llesl interact ions.
I o study inner transition elennents' propert ies. applicat ions. and
separations (lanthanoids and actinoids).
l'o know the basic concept of nuclear chenii.str.\Ldetectors used
and analysis tee h n iques.
Pre parat ion and spectral anal».s o I inorzanie ecunple.xes.

A lier connpleling this course. students ill be able to:

4.

5.

6.

Gain knowledge 01 key noetalloproteins, en zWII es, a nc

functions.
Apply supratnolecular chenl istry principles in Inaterial science.

f-blocl• eletnel)ls and ex,ploreI 'nderstand the basic concept 0'

lÄplain nuclear and radiochelllistr', terlns. used
analysis techniques.
Preparat ion and spectral analysis of inoruanic coin plexes.
Per IOI'ln coltlinn eh ronnatoerapl->

Note: l. Question no. I is conll)lllsory. which contains short ansi\ er questions and to be

set frono lhe entire llabus.
2. her. eielv questions will be set. two fronl each 01' the units I. II. Ill & IV.

candidate.s are reqllired to attennpt four questions in all selectill!-' at least one question froin

each section. All questions shall carry equal nnarks.

Contact
Unit No. Contents

At. vaneed l)ioinorga nie Chetnistry
Structure and function naetalloproteins n electron transport

processes-blue copper proteins '11) - iron-sulfur proteins (IQ)-

c.urochrcunes•.Carbon Inonoxicle poison ine and its treaunent•. Melal
steraee protein: Ferritin. transferrin. and siderophores:
noetalioell/._vnes peroxidase, catalase and c>tochi'01ne P-45().

superoxide d istnutase. 7. ine en / y Iliescopper e nzynes
carboxypeptidase and carbonic anhydrase. alkaline phosphatase and

oxal IT nslerase ell/ v Ines
xanth: ne oxidase. PholosW1thesis and nitrogen li.xation.
Su pra Cheni ist ry

Course Code 
CC- \O<> 

Cou rsc Tit Ir 
Inorganic Chemistry Spceial-111 

Co111·st· II) 

L T I' L - l T - I' j Total ,1,\ HKS 

Cn•clits l Credits 
-.\- T - . -- - 3 

Tl n: l'I Pl·. I ot :II 

50 7:, 

2 I I I (I:', 20 ~=-
E,amination 

Duration: 
Theory:~ I !rs 

Cou r,t· 

Ohjl'rti, t·, 

( Oll l'Sl' 

011trn111es: 

I . ndcrstand till· ruks 111'1rn:talkpnllcins :111d 111l'tal111L"11/.' llll'" i11 

hi1)logic.tl s.' stl'111s. 

' 1:,plnrl' supra11wkcul.1r l'hl'mi,11·, :111d h,1-..1-g11,·st i11k·r:1,·t1111 s 

3. 1·n ...;tud~ inner tr'111s1l1011 cl1..?111c-11l...,' pn)pL·rtiL·."'· uppl1L·a1io11,. :11h.l 

sl'parations (lanthanoids and acti111iids). 

·I. To kmm thl' basic CllllCl'pl nrnul'lcar l'h1.:111isll'_\. dctt:l'lll!S llsl'd 

and anal:-,si-; ll'chniq11es. 

5. i>repar.it1n11 and 'i!K'<.:lrnl anul:s s \ll' i11<irga111t· c11111pk.,cs. 

(i . l 111.krstand t:nlu11111 d1rn111.1t\lgraphic .111.il:, sis. 

") 

\lkr <.:llmplct111g 1l11-.. coursl'. -..tud..:111" "ill h,• ahk 111· 

( ,ain knmvkdgl' ni' kl'_\ nH.:t:1lluprot1.:ins. 1..·n1.' 1111..·s. ,111d thl·11· 

l'u11ctions. 

\ppl_\ supr:1111okcu lar chc111 isl I;, pri nc i pks 111 mat..:ria I si.: 1t·111..·1..• 

l 111k1 st.ind till' b,1s11.: concept 11 l'-hlock ck-1111..·111-- .111d l'\pl1.ir,· 

lh utilit_\. 
-1. I ,pl.i111 1111ck·ar :111d r,1d1lll'h1..·1111slr_\ ll'l'lll'-. d,:k',: .111·, us1.·,I .111d 

a1wl.' s1:-. tl'l'i111iqu1..·-, 

5. l'rl'parat11111 and :-.pcctr:d anal_\sls 111· 11h111_!:1111c llllllpk.,1..·s. 

(J. J>crltirn1 colu11111 chrn111atngrapl·: . 

COl llSI: S\'LL,,Bl 1S 

'\ote· I . ()ucstinn 11\l Ii'> co111pulsllr_\. \\hich cnnta111s short ,111'>1\L'I' l.'111.' quc ... ti1llh :111d t, • 111.· 

'il'l t'n1111 ihl' crt1r..: "' llabth. 

2. I urth1..·r. eigh q.1estin11s "ill lw s1..'l. l\\O l'rn111 l'nch ti!' till' u11i1s I. II. Ill & I\ I 111..· 

candidates, arc n.:quired to auc111pt !'our question'> in ,di selecting at kast one que-,111111 !'r\1111 

l'ao.:h -..ecti\111. /di qu..:stions shill carry L"qual mark" 

3. ·1 hL· qucsti1111 l"'•l!kT must be set in eunsrniancc "ith coursl' \lllll'lll11l'S . 

l nit ,o. j Conll'llls 

- _j_ 
,\c, ,111cccl hioinorganic Chcmistr) 
')11 .ll'llll'l' .111d l'u11ctilll1 nr 111ctnllnpruti.:i11s 11 t:kl'll'\)11 li':111.'>Pllrt 

prllc1.:,'ie:-.-hluc l'oppl'r pn,tein" (Cu) - iron-sull'ur proteins (I c)­

L'.' t1\1chrn111cs: Carbon 11w110.,ide pllisn11i11g an.I its tre.ll111L·11t: \ kt:d 

sl\' ,lL!e pr\llcin: l·..:l'litin. tr:111\li:rrin. and ... idnuphnrL' '>'. 111•11 

1111Ltal.oc111)111c-, - pcrn.,idase. c,1t:1la:-.c and c_,t1h.:hru1111..· l'--l')O_ 

copp<.:r e111) mes - supcro,idc dis111ut,1se. /inc 1.:111~ 111cs --

Ji
ll bu.,.' peptidase and carbllnic anh: drasc. al~al111c phuspliata-..e and 

1 
kolwl dch:, th1gcn,h1.:. ,\ lnl.' hdc11un1 \1,:Hr,' n:-.l"t:ra-,e en/.' 111c-.. •­

a11th .11e ll\idasc. J>hutll:-..' nthesis ,111d nitrogl'll li:,.at 1un. 

11 1q~ra 11101t'L·1il:i r Chemistry ____ _ 

Cu11t:1rt 

11 r, 

I! 

11 
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I•ernaineloev and deli nit ions supratnoleclilar chenoislrv.
I o lee lar ion-d ipole and clipole-clipolelorces: 1011-1011.

interact ions: dipole induced dipole, hydrozen bonding: cation-pi,
an:.on-pi, pi-pi interactions and Van cler Waal lörces. Structure of

ethers, podands, cryptands, spherands. calixarenes,

cyclophanes. cryptophanes. carcerands a nd

he:niearcerands•, interactions. pre-orC%111 izal ion and
p leinentarit.\ . lock and analocn . Binding cat ic,

Ill

and neutral nnolecll [e.s. ( 'o-receptor211e.sI

uncl applicat ion
l' supranooleell lar Illateria Is.

Inner tra nsition elements
.a no ids: elect conic con Ii 211 ration. oxidation state. occurrence.
lanthanoid cont ion. genera I properties. cotnplex Ikillnation.
apolicalion.
Actinoids: electronic configuration. oxidation state. ocelll•rence.

actinoid contraction. properties, conl plex II) rnnat iongenera I

tendencyL applicat ion.
Separat ion. Silnilarity and (li.s.sinn ilaril ies in and /\e. Analyical
appliea11011.
-Nuclear ( -'henuis( ry

fission and nuclear fusion, radioactivity, general characteristics of

cleeav particles, Bethe's nolalion. I .h)es o f nuclear
reaction. nuclear cross section. conopound nuelear
fission and n lie lear

nuclear

and Scintillation counters) and principles.

II

-1

•.echniques: Neutron activation analysis, isotopic dillilion anal.', sis,

radionietric lit! til ions.

Practical Syllabus
Prepara tion cr sonle inorganic eon) pounds a nd their spect ral studies.

Fris(acetyl-aeelonato) noanganese (I II)
ITis(aeel.o-aeetonato) coballate (l II)
Preparation of
Vristll iou reacopper (l) Sill lilte
l'ris(acelylacetonalo) chrono (Ill)
2. Col u 111 n C h ro m a tog ra p h y
Note: /\ny experinoent can be introduced/deletecl in the practical ela.s.s on the basis of
aulilabililv 01' inst rtllnenls:chenlicals.

Suggested Books
Pri ncip es 01' Bioinoreanic Chena istry by Stephen

Inorgaric Biochenlistrv bv k .11. Reeldv.
Bioinoleanic• chetni.strv bv A.k. l)as.

and .lerelnv VI.

A •re.\.book of Supratnolectllar
S ivak

Chena istry by .lonathall W. Steed and .lerr.\ I At ood
Supranaolecular Chena istry by .1ean-Mary I.ehn.
I ,anthanides and Aetinide.s: Chenn i-stry and /\pplicalions by B..S.

- -- -~------

111 

IY 

11.'ri11i1wl\lg;, :111d ddinitillns 111 supr,llll\)kcula1 1.·hc1111~lr:,. 

ln1crinolccular lorccs: itrn-inn. iun-diptllc :111d dipok-dip(\k 
1 

i11tcrncli<111">: dipole induced dipole. h:,drngrn lw11di11g: c:1tiu11-pi. I 
.111.on-pi. pi-pi interactions and Van dcr \\ :wl i'urccs. ~1ruclur1.· or 
1..T0\\I1 clhcrs. podnnds. cr)ptnnds. sphcrands. cali,:in.:ncs. 

cyclodc:-.lrins. cyclnphancs. er: ploplwncs. carccr,1nds ,111d 

he nic:1rccranck l l()sl-(iuc">t interaction-,_ pn.:-Pri,1,111i1;1ti()l1 :i11d 

.:u 11plc111cnt;1rit:,. lock and kc: ,1nalng). 13imling \lr 1.':1tiu1111.· . 

. 111 nnic. itlll pair and neutral guc-,t 111ukc11k~. ( , 1-I·l·ccptllr, 

111,1krnks ,111d mult iple n.:cugnition. "-icll'-assc111hl:, :ind appli1..·ati,111 1

1 . l 1· -,~p_ramokcu lar matcria Is 
- ---, 

Inner transition cll'lllL'nts I 

I .anthanoids: clcctru11ic conliguralillll. p:,,;idatilln stall.'. ,1\.'L'lllT1.'llC1.'. 

l:111 th,11wid cu111r.11.'tio11. gc11cr:1! p1·opcnic-,. l'\l111pln l11ri11:1th1n . 

.1p 1licatilll1. 

\Ltin\lids: Clcl·trnnic 

.1ct i n()id l'nntrnct ion. 

t1.'11dl'llc:. appl icat i,111. 

co11lig11ratin11. t):-.ida ti 1111 s1,1t1.'. ,11.·1.'tII-rc11cc. 

genera I prop1.'rt i1.·s. u1111 pie, rormat 1()11 

"-icparation. "-.i111il:11·i t) ,rnd di ... similaritics i11 l.n nnd \c. \1wl: tical 
.q1_1l1c:1tiu11. 

'\'.11<..:kar Chcniistrv 1 

"!tckarstahili;). n;ngic numbers. f\.bssnnd hindingc111.:rg:-,. 11t11:kar j 

fission nml nu:.:lcm I·usinn. rmlioacti, it). gcncr.il clwractcristi..:s 01· 

w.lin,1cti\1.' dcca:, panicks. lkthc's notation. l)pcs ul nuclear 

·c,·ct inn. 1111c IL,H n,1-,s SL'Ct inn. compound 11 uc kn r t h1.·11r:,. lllll' k:1 r 

1 lis~1u11 :111d lllk'lcar l't1sirn1. l)ctl'Ctt11·s (PrupPrtiP1tal. (;cigcr-\lulkr 

, .111d "-ici11till:1ti,111 cou111crs) and tl1L·ir pri11ciplt.:--.. l{adi111.·h1.·111ic·:il 

1 :cd111iqucs: '\Jcutrnn acti"1tio11 anal:-,sis. isnt111)ic dil11ti11n anal:-, ... is. 

·adio1111.:1ric tit1,1tio11s. 

11 

II 

Practi<.:al S~·llahus -t 

I. l'rl'paration ofso111c inorganic compo1111cls a11cl their spectral ~t11clil·s. 
I·ri-,(,1cet) l-al'L'.lllllat11) 111a11ga11cSl' (Ill) 

I ns(:1cct: I-ac\.'ll)ll,ll\l) cob,ilt:1tc (Ill) 

i>rcparatiO!l or!(: HK'e!lc 

I risthiti11rcarnpp1.·r (I) -,ulli.1tc 

I ris(acct:, lacctP1wto) chrnmiurn (I ll ) 

2.Co11111111 Chromatograph~ 
:\'otc: 1\11:, c:-.111.'rimcnt c:111 be introduced deleted in the prnct1c.ll L' l,1--.s 011 thl'. hasis 1i1· 

.1, ailahilit:, 01· i11slru111c11h chemicals. 

Thror~: I. 

-, 

Suggc-stl'd Books 

l1ri11ci1) cs or 13ioinnrganic Chcmistr: b, Stq111c11 .I. l.ipp.1rd ,1ml .lcrcrn:, \I 
13ng 
l1wrg,wic 13i11chc111istry h:· K.II Rcdd:. 
13it1illll1g:111ic rhc111istr:, h:, ,\.I, D.1--.. 

,\ I c\ .b\llik ol ~11p1:i111ukuil.1r C Ill' 11i,11:, h, \ l{,:111.111n1rtli_, :111d 

S1,.1Lt1lll,ll 

" Supra111olecul~1r C~hc1nistr) h~ .lo11~llha11 \\. \ll~•.:d ~111d .k'IT) I~. , \l\\lHld 

(1. S11pra111olc<..:ul,1r Chcmistr:, Ii: .l1:a11-l\for::, I .l'i111. 

L,1111lw11idcs and 1\ctinidcs: C'hc111istr:, ,111tl \pplicll1tll1s h) 13 S. \111 1 
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8.
9.

Essentials of Nuclear Chennistry by I l. .1. Arnikar.
Radio Chem istry & Nuclear Chenlistr.\ by G. Choppin- .J.C). I,il.iell/in
& .1. Rulbere.
l: loxv Ihrough nuclear chennistrv by R. k Vlalix. Neelanl killnari. P S

Sabha null.

P ractical

Theorv

Practical

SUGGESTED WEB sot] RCES:

2. https:!/epup.inllibnel.ac.in/1 101ne/ViewS11biect'?calid

3. https:!, Chelliist
Books Suooe.sted:

qvnlhe.sis ('haraeterization

coinpounds. W. 1,. 101 IN. Hall I

A 'l Oxt Book of Quantitatixæ A. l. Vouel.

II crnal

F-x:ernal

4.

5.

Assessinelil :

Assessnlent•. SC)

(02 1

Internal

lÄlernal
VI arks

Assessinent'.

Assesstnenl:

•.I.BS, I.ondon.

Inorganic Preparations: W. (i. Pa liner

Principles and Practice of ChronKltoeraphy
Scott

Advanced Practical ()ruanic C henn istrv

Vishnoi
Asses.srnent and Evaluation

Class Part ici pat ion: (F Marks
Senn inar/l)resentalion' Assiutlllklll.

N Iarks

Encl •cernl l•.'.xann: .6() N larks

I articipation 'Senlinar I .ab reeord:

I .ab record: O.S Marl.
Viva Voce: Vialk S

l'rnrtirnl 

l'rnrl ir:1 I 

8. I ssc111iab of Nuclear Chc111islry by 11. .I. \rnik.ir. 
9. Radio Cl11.:mi:-,try & Nuclear Chemistry b: Ci. Cll(lppin . .1.0. l.il_jL-111i11 

& .1 . Rydberg. 
10. l·lu" 1hrt\ugh 11ucknr chc111islf'\ b\ IU, \Lili,. '\/ccl,1111 ku111.iri. I':-.. 

Sabhan\ a I 

Sl CC;J•SJ'ED \\ EB SOl l{CES: 
I. l11tps: 11p1cl.ac.111 cou1·sc.iltllll 
2. htlps: cpgp.in!lib11ct.ac.i11 I lnrnc,Vic\1Subjccl'?calid 5 

3. https • '"": :1111.!:'111 .in'c,plon.:r'\::ucgor:- Cill'111i,1r_1 
Books '.'-uggt''>ltd: 

I . ~Y 11Ihcsi'.'> a11d Cl1.1raclL'r11.ili1H1 11'' !11\>rg:1111•: 

..., 
cu1npt1umb. \\. I. . .lolly. I>rc11ti\.'L' I I.ill. l:11gl11\\,H>d. 
\ I nl Bot\k nI· <)ua111i1a1i11.· 1\11ah ... is: ,\ I. \ P:cl. 

1:1 l!S. I u11do11. 
J. l11urgi:1111c Prl·p~1r;:1tiu11'i: \\ '. < ,. 1>~i1111cr. 
-1. i>ri11cipk-. anti Pr:1cti1.·1.· ol l'Jin,111:1t11grapliy IU' \\. 

'-icoll 

Ill :111:d ,\s,1.·-..srn1.·11I: ~:'i 

1\1 , rks 

1--- . 
E., .1.•rn:1I ,\ssc-..s111c11l: ,.:;o I 

l\l:1rks (02 I lours) 
--- - ~- ------

I lll1.'l'll.li ,\ ssCSSI ll'llt: 05 
,, 1;,,:, s 

l.\1n11:tl \s,1.''-Sllll.'lll' ~() 1 

:, l,trK, 

\th ,1111.:cd i>raclic:tl ( )rga111c 
Vishnni 
\ssrssmcnl and F.,·aluation 

• Cl;1,s l'ilrl ,ci pat iu11: 05 ii larl-.s 

h\.'1111'.'>lf'\ 

• Sc111i11a1 ' l'rcsc11l.1l1u 1 \,siL:11111c·111: 11.; 1\11rh., 

--------- - - - - -

• I 11d I 1.·rnI i>r:11. I 1t·: il I , 1111 I 1 \ I 1rk, 

• I ,th r~'L'Pnl: ll" \\.irl-. , 

• \ 1i1 .i \\,cl': ll:'i ,\ la1 k~ 
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Course Code
CC-A07

Hrs
3

2

Examination
Duration:

Course Title
Ph sical Chemist S ecial-l

Total
Credits

3
Credits

3

1

25 50

Course ID

MARKS

5 20

Total
75

25

Theory: 2 Hrs Practical: 6 Hrs (Two sessions)

The objectives of this course are to enable students:
1.

2.

3.

Course 4.
Objectives

5.

6.

7.

To understand advanced theoretical models like absolute rate

theory and unimolecular reaction kinetics.
To explore the role of ionic strength, dielectric constant, and salt
effects in reaction mechanisms.
To analyze chain reactions, including photochemical and
polymerization processes.
To study adsorption phenomena and surface chemistry through
theoretical and experimental approaches.
To understand the thermodynamics and kinetics ofmicellization
and surface-active agents.
To develop hands-on skills in electrochemical and potentiometric

titrations for chemical analysis.

To correlate experimental observations with theoretical principles
in kinetics and surface chemist

1.
2.

3.

Course 4.
Outcomes:

5.

6.

7.

Upon completion of this course, students will be able to:

Apply partition function-based rate theories to chemical reactions.
Analyze and predict the behavior of chain and photochemical
reactions.
Interpret adsorption data using models like Freundlich, Langmuir,
and BET.
Evaluate surface phenomena and understand micelle formation
mechanisms.
Perform and interpret results from pH-metric and potentiometric

titrations.
Determine key thermodynamic and electrochemical parameters of
chemical systems.
Connect theoretical kinetic models with real-world experimental
ractices.

COURSE SYLLABUS
Note: l. Question no. 1 is compulsory, which contains short answer type questions and to be
set from the entire syllabus.
2. Eight questions will be set, two from each of the units I, II, III & IV. The candidates are
required to attempt four questions in all selecting at least one question from each section. All
questions shall carry equal marks.
3. The uestion a er must be set in consonance with course outcomes.

Unit No.

1

Contents

Advanced Chemical Kinetics -I

Contact
Hrs
11

Course Code Course Title 
I 

Course ID 
CC-A07 Physical Chemistry Special-I 

L T p L T p Total MARKS 
(Hrs) Credits Credits TI TE PI PE Total 

3 3 3 25 50 - - 75 
2 J 1 - - 5 20 25 

Examination 
Theory: 2 Hrs Practical: 6 Hrs (Two sessions) 

Duration: 

The objectives of this course are to enable students: 
1. To understand advanced theoretical models like absolute rate 

theory and unimolecular reaction kinetics. 
2. To explore the role of ionic strength, dielectric constant, and salt 

effects in reaction mechanisms. 
3. To analyze chain reactions, including photochemical and 

Course polymerization processes. 

Objectives 4. To study adsorption phenomena and surface chemistry tlu·ough 
theoretical and experimental approaches. 

5. To understand the thermodynamics and kinetics of micellization 
and surface-active agents. 

6. To develop hands-on skills in electrochemical and potentiometric 
titrations for chemical analysis. 

7. To correlate experimental observations with theoretical principles 
in kinetics and surface chemistrv. 

Upon completion of this course, students will be able to: 
1. Apply partition function-based rate theories to chemical reactions. 
2. Analyze and predict the behavior of chain and photochemical 

reactions. 
3. Interpret adsorption data using models like Freundli~h, Langmuir, 

Course 
and BET. 

Outcomes: 
4. Evaluate surface phenomena and understand micelle formation 

mechanisms. 
5. Perform and interpret results from pH-metric and potentiometric 

titrations. 
6. Determine key thermodynamic and electrochemical parameters of 

chemical systems. 
7. Connect theoretical kinetic models with real-world experimental 

practices. 
COURSE SYLLABUS 

Note: 1. Question no. 1 is compulsory, which contains short answer type questions and to be 
set from the entire syllabus. 
2. Eight questions will be set, two from each of the units I, II, III & IV. The candidates are 
required to attempt four questions in all selecting at least one question from each section. All 
questions shall carry equal marks. 
3. The question paper must be set in consonance with course outcomes. 

Unit No. Contents Contact 
Hrs 

I Advanced Chemical Kinetics -I 11 
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11

111

Absolute rate theory in terms of partition function, Salt effects:

primary and secondary salt effects in the light of mechanistic tests;
Influence of ionic strength and dielectric constant. Unimolecular
reactions: treatment of Lindemann, Hinshelwood, Rice-Ramsperger-
Kassel (RRK), and Rice-Ramsperger-Kasse1-Marcus (RRKM)
theories; thermodynamic formulation of rate constant;
transmission co-efficient.
Chain Reactions
Chain reactions: types, examples and characteristics of chain

reactions, kinetics of chain reactions, polymerization reaction
kinetics, nuclear fission as a chain reaction or explosive reactions.

Rice-Herzfeld mechanisms. Photochemical chain reactions (hydrogen
and chlorine, hydrogen and bromine).
Non-chain photochemical reactions (formation ofphosgene,

decomposition of H202 in presence ofCO); Photolysis. and radiolysis
reactions; Photochemical life processes: photosynthesis and vision.
Adsorption
Introduction, Physical adsorption & Chemisorption, Freundlich
adsorption isotherm, Langmuir theory of adsorption, BET theory of
multilayer adsorption, BET equation, determination of surface area of
the adsorbent, Gibb's adsorption equation.

Surface Chemistry
Surface tension, capillary action, pressure difference across curved
surface (Laplace equation), vapour pressure of droplets (Kelvin
equation), surface films on liquids (electro kinetic phenomenon).
Surface active agents: General features, structure & classification,

micellization, mass action model and phase separation model,

hydrophobic interactions, critical micelle concentration (CMC),
factors affecting CMC of surfactants, thermodynamics of micelle

formation, counter ion binding to micelles, reverse micelles.
Practical Syllabus

12

11

11

4

1 To determine the strength of strong acid versus strong base, weak acid versus strong
base, mixture of strong and weak acids versus strong base, weak acid versus weak
base, strong acid versus weak base using a pH meter.

2

3

4

5

6
7

To determine the concentration of a reductant or an oxidant i.e. Ferrous ammonium
sulphate, K2Cr207 and KMn04 by a pH metric titration method.
To determine the strength of strong acid versus strong base, weak acid versus strong
base, mixture of strong and weak acids versus strong base, weak acid versus weak
base, strong acid versus weak base using a potentiometer.

To prepare and test the standard reference electrode i.e., calomel electrode or silver-
silver chloride electrode.
Titrate Mohr's salt against KMn04 potentiometrically and carry out the titration in
reverse order.

To determine the thermodynamic parameters for a reaction from EMF measurement.
To determine the H of a series of buffer solutions b otentiometric method.

II 

Ill 

IV 

Absolute rate theory in terms of partition function, Salt effects: 
primary and secondary salt effects in the light of mechanistic tests; 
Influence of ionic strength and dielectric constant. Unimolecular 
reactions: treatment of Lindemann, Hinshelwood, Rice-Ramsperger­
Kassel (RRK), and Rice-Ramsperger-Kassel-Marcus (RRKM) 
theories; thermodynamic formulation of rate constant; 
transmission co-efficient. 

Chain Reactions 
Chain reactions: types, examples and characteristics of chain 
reactions, kinetics of chain reactions, polymerization reaction 
kinetics, nuclear fission as a chain reaction or explosive reactions. 
Rice-Herzfeld mechanisms. Photochemical chain reactions (hydrogen 
and chlorine, hydrogen and bromine). 
Non-chain photochemical reactions (formation of phosgene, 
decomposition of H202 in presence of CO); Photolysis and radiolysis 
reactions; Photochemical life processes: photosynthesis and vision. 

Adsorption 
Introduction, Physical adsorption & Chemisorption, Freundlich 
adsorption isotherm, Langmuir theory of adsorption, BET theory of 
multilayer adsorption, BET equation, determination of surface area of 
the adsorbent, Gibb's adsorption equation. 

Surface Chemistry 
Surface tension, capillary action, pressure difference across curved 
surface (Laplace equation), vapour pressure of droplets (Kelvin 
equation), surface films on liquids (electro kinetic phenomenon). 
Surface active agents: General features, structure & classification, 
micellization, mass action model and phase separation model, 
hydrophobic interactions, critical micelle concentration (CMC), 
factors affecting CMC of surfactants, thermodynamics of micelle 
formation, counter ion binding to micelles, reverse micelles. 

Practical Syllabus 

12 

11 

11 

4 

1 To de:ermine the strength of strong acid versus strong base, weak acid versus strong 
base, mixture of strong and weak acids versus strong base, weak acid versus weak 
base, strong acid versus weak base using a pH meter. 

2 To determine the concentration of a reductant or an oxidant i.e. Ferrous ammonium 
sulphate, K2Cr201 and KMn04 by a pH metric titration method. 

3 To determine the strength of strong acid versus strong base, weak acid versus strong 
base, :nixture of strong and weak acids versus strong base, weak acid versus weak 
base, strong acid versus weak base using a potentiometer. 

4 To prepare and test the standard reference electrode i.e., calomel electrode or silver­
silver :.:hloride electrode. 

5 Titrate Mohr's salt against KMnQ4 potentiometrically and carry out the titration in 
reverse order. 

6 To determine the thermodynamic parameters for a reaction from EMF measurement. 
7 To determine the pH of a series of buffer solutions by potentiometric method. 
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8 To determine the solubility product ofAgCl and to determine instability constant of
complex.

9 To determine the activity ofhydrogen ion in acid medium using hydrogen electrode,
hence to determine the ionic product ofwater and hydrolysis constant of sodium
acetate.

10 To determine the degree of hydrolysis and hydrolysis constant ofweak acid by
Potentiometry.
11. To determine the concentration of a reductant or an oxidant i.e. Ferrous ammonium
sulphate and Ceric sulphate by a potentiometric redox titration.
12. To determine the amount ofKI and KCI present in a mixture by potentiometric titration
Note: Any experiment can be introduced or deleted in the practical class on the basis of
availabili o instruments/chemicals.

1.

2.

3.
4.

Theory 5.
6.

7.

8.

l.

2.

3.

Practical 4.

5.

6.

Su ested Books
Physical Chemistry: Principles and Applications in Biological Sciences by
Ignacio Tinoco, Kenneth Sauer, and James C. Wang (Prentice Hall, 2002).
Chemical Kinetics and Reaction Dynamics by Paul L. Houston (Dover
Publications, 2007).
Surface Chemistry of Froth Flotation by S. K. Kawatra (Springer, 2015).
Physical Chemistry of Surfaces by Arthur W. Adamson and Alice P. Gast
(Wiley-Interscience, 1997).
Chemistry of the Elements by J. Derek Woollins (Elsevier, 2019).
Physical Chemistry by Peter Atkins and Julio de Paula (Oxford University

Press, 2014).
Principles of Physical Chemistry by Puri, Sharma and Pathania (Vishal

Publishing Co.).
A Textbook of Physical Chemistry by K. L. Kapoor (McGraw Hill
Education .

Advanced Practical Physical Chemistry by J.B. Yadav, 20th Edition, Goel
Publishing House.
Experiments in Physical Chemistry by Carl W. Garland, Joseph W. Nibler,
and David P. Shoemaker, 8th Edition, McGraw-Hill Education.
Experimental Physical Chemistry by Farrington Daniels and J.H. Mathews,
7th Edition, McGraw-Hill Education.
Practical Physical Chemistry by Alexander Findlay, 9th Edition, Longmans,
Green and Co.
Vogel's Textbook of QuantitativeChemical Analysis by G.H. Jeffery, J.

Bassett, J. Mendham, and R.C. Denney, 6th Edition, Pearson.

Experimental Physical Chemistry by Arthur M. Halpern and George C.

McBane, 3rd Edition, W.H. Freeman and Com an .

Assessment and Evaluation

Internal Assessment:
Marks

Theory
External Assessment:
Marks (02 Hours
Internal Assessment:
Marks

Practical
External Assessment:
Marks

25

50

05

20

Class Participation: 05 Marks
Seminar/Presentation/ Assignment: 05 Marks
Mid Term Exam: 15 Marks

End Term Exam: 50 Marks

Class Participation/Seminar/Lab record: 05

End Term Practical Exam: 10 Marks
Lab record: 05 Marks

8 To determine the solubility product of AgCl and to determine instability constant of 
Ag(NH3)2+ complex. 

9 To determine the activity of hydrogen ion in acid medium using hydrogen electrode, 
hence to determine the ionic product of water and hydrolysis constant of sodium 
acetate. 

10 To determine the degree of hydrolysis and hydrolysis constant of weak acid by 
Potentiometry. 
11. To determine the concentration of a reductant or an oxidant i.e. Ferrous ammonium 
sulphate and Ceric sulphate by a potentiometric redox titration. 
12. To determine the amount of KI and KCl present in a mixture by potentiometric titration 
Note: Any experiment can be introduced or deleted in the practical class on the basis of 
availability of instruments/chemicals. 

Theory 

Practical 

Theory 

Practical 

Smrn:ested Books 
l. Physical Chemistry: Principles and Applications in Biological Sciences by 

Ignacio Tinoco, Kenneth Sauer, and James C. Wang (Prentice Hall, 2002). 
2. Chemical Kinetics and Reaction Dynamics by Paul L. Houston (Dover 

Publications, 2007). 
3. Surface Chemistry of Froth Flotation by S. K. Kawatra (Springer, 2015). 
4. Physical Chemistry of Surfaces by Arthur W. Adamson and Alice P. Gast 

(Wiley-Interscience, 1997). 
5. Chemistry of the Elements by J. Derek Woollins (Elsevier, 2019). 
6. Physical Chemistry by Peter Atkins and Julio de Paula (Oxford University 

Press, 2014). 
7. Principles of Physical Chemistry by Puri, Sharma and Pathania (Vishal 

Publishing Co.). 
8. A Textbook of Physical Chemistry by K. L. Kapoor (McGraw Hill 

Education). 
1. Advanced Practical Physical Chemistry by J.B. Yadav, 20th Edition, Goel 

Publishing House. 
2. Experiments in Physical Chemistry by Carl W. Garland, Joseph W. Nibler, 

and David P. Shoemaker, 8th Edition, McGraw-Hill Education. 
3. Experimental Physical Chemistry by Farrington Daniels and J.H. Mathews, 

7th Edition, McGraw-Hill Education. 
4. Practical Physical Chemistry by Alexander Findlay, 9th Edition, Longmans, 

Green and Co. 
5. Vogel's Textbook of Quantitative Chemical Analysis by G.H. Jeffery, J. 

Bassett, J. Mendham, and R.C. Denney, 6th Edition, Pearson. 
6. Experimental Physical Chemistry by Arthur M. Halpern and George C. 

McBane, 3rd Edition, W.H. Freeman and Company. 

Internal Assessment: 25 
Marks 

External Assessment: 50 
Marks (02 Hours) 
Internal Assessment: 05 
Marks 

External Assessment: 20 
Marks 

Assessment and Evaluation 
• Class Participation: 05 Marks 
• Seminar/Presentation/ Assignment: 05 Marks 
• Mid Te1m Exam: 15 Marks 

• End Term Exam: 50 Marks 

• Class Participation/Seminar/Lab record: 05 

• End Term Practical Exam: 10 Marks 

• Lab record: 05 Marks 
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Viva Voce: 05 Marks

Course Title
Ph sical Chemis S ecial-ll

Course Code
CC-A08

Hrs
3

2

Examination
Duration:

Course
Objectives

Course
Outcomes:

Course ID

Credits
3

Total
Credits

3

1

25 50

1

MARKS

5 20

Total
75

25

Theory: 2 Hrs Practical: 6 Hrs (Two sessions)

The primary objectives of this course are:
1.

2.

3.

4.

5.

6.

7.

To understand various forms and mechanisms of corrosion and
their industrial implications.
To study Debye-Hückel theory for dilute and concentrated ionic
solutions and its application to electrochemistry.
To explore the thermodynamic behavior of ideal and non-ideal

solutions and related functions.
To analyze thermodynamic functions in non-equilibrium
systems and entropy production.

To develop competency in spectrophotometric and pH-metric
analysis techniques.
To investigate the micellization process and the factors affecting
critical micelle concentration.
To integrate theoretical knowledge with experimental
observations for chemical systems under equilibrium and non-
e uilibrium conditions.

Upon successful completion of this course, students will be able to:

1.

2.

3.

4.

5.

6.

7.

Identify and differentiate types of corrosion and assess
preventive strategies.
Apply Debye-Hückel theory to calculate activity coefficients
and ionic potentials.
Evaluate excess thermodynamic properties of non-ideal
solutions using theoretical models.
Interpret thermodynamic criteria for non-equilibrium states and

entropy production in various systems.

Accurately determine acid strengths, dissociation constants, and
perform spectrophotometric analyses.
Determine and interpret CMC values of surfactants and examine
structure-property relationships.
Correlate experimental data with thermodynamic and
electrochemical theories for real-world a lications.

COURSE SYLLABUS
Note: 1. Questionno. 1 is compulsory, which contains short answer type questions and to be
set from the entire syllabus.
2. Eight questions will be set, two from each of the units I, II, III & IV. The candidates are
required to attempt four questions in all selecting at least one question from each section. All
questions shall carry equal marks.
3. The uestion a er must be set in consonance with course outcomes.

• Viva Voce: 05 Marks 

Course Code Course Title 
I 

Course ID 
CC-A08 Physical Chemistry Special-II 

L T p L T p Total MARKS 
(Hrs) Credits Credits TI TE PI PE Total 

3 3 3 25 so - - 75 
2 1 1 - - s 20 25 

Examination 
Theory: 2 Hrs Practical: 6 Hrs (Two sessions) 

Duration: 

The primary objectives of this course are: 
1. To understand various forms and mechanisms of c01rnsion and 

their industrial implications. 
2. To study Debye-Hilckel theory for dilute and concentrated ionic 

solutions and its application to electrochemistry. 
3. To explore the thermodynamic behavior of ideal and non-ideal 

solutions and related functions. 
Course 4. To analyze thermodynamic functions Ill non-equilibrium 

Objectives systems and entropy production. 
5. To develop competency in spectrophotometric and pH-metric 

analysis techniques. 
6. To investigate the micellization process and the factors affecting 

critical micelle concentration. 
7. To integrate theoretical knowledge with experimental 

observations for chemical systems under equilibrium and non-
equilibrium conditions. 

Upon successful completion of this course, students will be able to: 
1. Identify and differentiate types of corrosion and assess 

preventive strategies. 
2. Apply Debye-Hilckel theory to calculate activity coefficients 

and ionic potentials. 
3. Evaluate excess thermodynamic properties of non-ideal 

Course solutions using theoretical models. 
Outcomes: 4. Interpret thermodynamic criteria for non-equilibrium states and 

entropy production in various systems. 
5. Accurately determine acid strengths, dissociation constants, and 

perform spectrophotometric analyses. 
6. Determine and interpret CMC values of surfactants and examine 

structure-property relationships. 
7. Correlate experimental data with thermodynamic and 

electrochemical theories for real-world applications. 
COURSE SYLLABUS 

Note: 1. Question no. 1 is compulsory, which contains short answer type questions and to be 
set from the entire syllabus. 
2. Eight questions will be set, two from each of the units I, II, III & IV. The candidates are 
required to attempt four questions in all selecting at least one question from each section. All 
questions shall carry equal marks. 
3. The question paper must be set in consonance with course outcomes. 
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Unit No.

1

11

111

Contents

Corrosion

Forms of Corrosion, Uniform corrosion, galvanic corrosion, pitting
corrosion, crevice corrosion, intergranular corrosion, stress corrosion

cracking, corrosion fatigue, fretting corrosion, dealloying, hydrogen
embrittlement, erosion-corrosion, microbial induced corrosion,
filiform corrosion, and exfoliation.
Electrochemistry

Debye- Huckel Theory of the structure of dilute ionic solution,
charge density and electrical potential, Properties of ionic cloud,
activity coefficients from Debye-Huckel theory, Limiting law and its
verification, Debye-Huckel Theory to more concentrated solutions,
The triumph and limitations of Debye-Huckel -,heory of activity
coefficients, electrical potential and mean activity coefficient in the

case of ionic clouds with finite sized ions.

Advanced Thermodynamics-III
Ideal and non-ideal solutions, Thermodynamic functions ofmixing of
non-ideal solutions, Gibbs-Duhem-Margules equation and its

applications, Excess thermodynamic function and determination of

excess function.
Advanced Thermodynamics-IV
Thermodynamic functions for non-equilibrium states, Postulates and
methcdology, Linear laws, Gibbs equation, Thermodynamic criteria
for non-equilibrium states, entropy production, entropy production in
heat flow and matter flow, entropy production in chemical reaction.
Entropy production in open system. Entropy production due to flow
of current in electrical conductor, The phenomenological law.

Practical Syllabus

Contact
Hrs

11

12

11

11

4

l.
2.
3.
4.

5.
6.

7.
8.

9.

Determine the strength of strong acid by pH-metric titration with strong base.

Determine the strength of weak acid by pH-metric titration with strong base.
Determine the dissociation constant of acetic acid using pH-meter.
Verification of the Lambert-Beer's law using solutions such as K2Cr207, CuS04,
KMn04 in water and 12 in CC14.

Study of iron-tiron and iron-salicylic acid complexes.
Determination of the composition of various mixtures spectrophotometrically: (i)
Potassium dichromate and potassium permanganate (ii) Crystal violet and aurine.
Determine the dissociation constant of phenolphthalein spectrophotometrically.
To determine the critical micelle concentration (CMC) of surfactants using surface
tension measurements and analyze its dependence on temperature.

To study the effect of electrolytes on the critical micelle concentration of ionic
surfactants in aqueous solutions.

10. To investigate the relationship between surfactant structure (e.g., chain length, head

group) and its critical micelle concentration.
Note: An ex eriment can be introduced or deleted in the ractical class on the basis o

Unit No. 

I 

II 

III 

IV 

Contents 

Corrosion 
Fom:.s of Corrosion, Uniform corrosion, galvanic corrosion, pitting 
corrosion, crevice corrosion, intergranular corrosion, stress corrosion 
cracking, corrosion fatigue, fretting corrosion, dealloying, hydrogen 
embrittlement, erosion-corrosion, microbial induced corros10n, 
filifo:m corrosion, and exfoliation. 

Electrochemistry 
Debye- Huckel Theory of the structure of dilute ionic solution, 
charge density and electrical potential, Properties of ionic cloud, 
activity coefficients from Debye-Huckel theory, Limiting law and its 
verification, Debye-Huckel Theory to more concentrated solutions, 
The triumph and limitations of Debye-Huckel :heory of activity 
coefficients, electrical potential and mean activity coefficient in the 
case of ionic clouds with finite sized ions. 
Advanced Thermodynamics-III 
Ideal and non-ideal solutions, Thermodynamic functions of mixing of 
non-ideal solutions, Gibbs-Duhem-Margules equation and its 
applications, Excess thermodynamic function and determination of 
excess function. 

Advanced Thermodynamics-IV 
Thermodynamic functions for non-equilibrium states, Postulates and 
methodology, Linear laws, Gibbs equation, Thermodynamic criteria 
for non-equilibrium states, entropy production, entropy production in 
heat flow and matter flow, entropy production in chemical reaction. 
Entropy production in open system. Entropy production due to flow 
of clll:'ent in electrical conductor, The phenomenological law. 

Practical Syllabus 

I. Determine the strength of strong acid by pH-metric titration with strong base. 
2. Determine the strength of weak acid by pH-metric titration with strong base. 
3. Determine the dissociation constant of acetic acid using pH-meter. 

Contact 
Hrs 

11 

12 

11 

11 

4 

4. Verification of the Lambert-Beer's law using solutions such as K2Cr2O1, CuSO4, 
K.MnO4 in water and h in CCk 

5. Study of iron-tiron and iron-salicylic acid complexes. 
6. Determinatio:1 of the composition of various mixtures spectrophotometrically: (i) 

Potassium dichromate and potassium permanganate (ii) Crystal violet and aurine. 
7. Determine the dissociation constant of phenolphthalein spectrophotometrically. 
8. To detennine the critical micelle concentration (CMC) of surfactants using surface 

tension measurements and analyze its dependence on temperature. 
9. To study the effect of electrolytes on the critical micelle concentration of ionic 

surfactants in aqueous solutions. 
10. To investigate the relationship between surfactant structure (e.g., chain length, head 

group) and its critical mice Ile concentration. 
Note: Any experiment can be introduced or deleted in the JJractical class on the basis of 
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availabili

Theory

Practical

Theory

Practical

0 7nstruments/chemicals.

l.

2.

3.

4.

5.

1.

2.

3.

4.

5.

6.

Su ested Books
Introduction to Modern Electrochemistry by J. O'M. Bockris and A. K.
N. Reddy (Wiley, 2000).

Introduction to Statistical Mechanics by Roger Bowley and Mariana
Sånchez (Oxford University Press, 2002).
Physical Chemistry by Peter Atkins and Julio de Paula (Oxford
University Press, 2014).
Principles of Physical Chemistry by Puri, Sharma and Pathania (Vishal

Publishing Co.).

A Textbook of Physical Chemistry by K. L. Kapoor (McGraw Hill
Education .

Advanced Practical Physical Chemistry by J.B. Yadav, 20th Edition,
Goel Publishing House.
Experiments in Physical Chemistry by Carl W. Garland, Joseph W.
Nibler, and David P. Shoemaker, 8th Edition, McGraw-Hill Education.
Experimental Physical Chemistry by Farrington Daniels and J.H.
Mathews, 7th Edition, McGraw-HillEducation.
Practical Physical Chemistry by Alexander Findlay, 9th Edition,
Longmans, Green and Co.
Vogel's Textbook of QuantitativeChemical Analysis by G.H. Jeffery, J.
Bassett, J. Mendham, and R.C. Denney, 6th Edition, Pearson.
Experimental Physical Chemistry by Arthur M. Halpern and George C.
McBane, 3rd Edition, W.H. Freeman and Com an .

Assessment and Evaluation

Internal Assessment:
Marks

External Assessment:
Marks 02 Hours
Internal Assessment:
Marks

External Assessment:
Marks

25

50

05

20

Class Participation: 05 Marks
Seminar/Presentation/ Assignment: 05 Marks
Mid Term Exam: 15 Marks

End Term Exam: 50 Marks

Class Participation/Serninar/Lab record: 05

End Term Practical Exam: 10 Marks
Lab record: 05 Marks

Viva Voce: 05 Marks

availability of instruments/chemicals. 
Su!!!!ested Books 

1. Introduction to Modem Electrochemistry by J. O'M. Bockris and A. K. 
N. Reddy (Wiley, 2000). 

2. Introduction to Statistical Mechanics by Roger Bowley and Mariana 
Sanchez (Oxford University Press, 2002). 

,., 
Physical Chemistry by Peter Atkins and Julio de Paula (Oxford Theory 

., . 
University Press, 2014). 

4. Principles of Physical Chemistry by Puri, Sharma and Pathania (Vishal 
Publishing Co.). 

5. A Textbook of Physical Chemistry by K. L. Kapoor (McGraw Hill 
Educatior:). 

1. Advancec Practical Physical Chemistry by J.B. Yadav, 20th Edition, 
Goel Publishing House. 

2. Experiments in Physical Chemistry by Carl W. Garland, Joseph W. 
Nibler, and David P. Shoemaker, 8th Edition, McGraw-Hill Education. 

3. Experimental Physical Chemistry by Farrington Daniels and J.H. 

Practical Mathews, 7th Edition, McGraw-Hill Education. 
4. Practical Physical Chemistry by Alexander Findlay, 9th Edition, 

Longmans, Green and Co. 
5. Vogel's Textbook of Quantitative Chemical Analysis by G.H. Jeffe1y, J. 

Bassett, J. Mendham, and R.C. Denney, 6th Edition, Pearson. 
6. Experimental Physical Chemistry by Arthur M. Halpern and George C. 

McBane, 3rd Edition, W.H. Freeman and Company. 
Assessment and Evaluation 

Internal Assessment: • Class Participation: 05 Marks 25 
Marks • Seminar/Presentation/ Assignment: 05 Marks 

Theory • Mid Term Exam: 15 Marks 
External Assessment: 50 

End Term Exam: 50 Marks Marks (02 Hours) • 
Internal Assessrr:.ent: 05 

Class Participation/Seminar/Lab record: 05 Marks • 
Practical • End Te1m Practical Exan1: 10 Marks 

External Assessment: 20 
Lab record: 05 Marks Marks • 

• Viva Voce: 05 Marks 

fY 
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Course Code
CC-A09

Hrs
3

2

Examination
Duration:

Course
Objectives

Course
Outcomes:

Course Title
Ph sical Chemist S ecial-lll

Total
Credits

3
Credits

3

1

25 50

1

Course ID

MARKS
Pl PE

5 20

Total
75

25

Theory: 2 Hrs Practical: 6 Hrs (Two sessions)

The primary objectives of this course are to:

1.

2.

3.

4.

5.

6.

7.

Introduce fundamental laws of photochemistry, photophysical
processes, and their kinetics.
Provide a detailed understanding of the gaseous state, including

velocity distributions, molecular collisions, and transport
properties.
Explore advanced chemical kinetics concepts, including
equilibrium constants, steady-state treatment, and reaction rate

influences.
Study the principles of X-ray diffraction techniques and their
application in structural analysis of crystals.
Familiarize students with the use of JCPDS card files for
correlating crystal structures.

Develop practical skills in synthesizing advanced materials such
as reduced graphene oxide, carbon quantum dots, and
conducting polymers.
Apply theoretical and experimental knowledge to design and
fabricate basic ener stora e devices.

After the completion of this course, the students will be able to:

1.

2.

3.

4.

5.

6.

7.

Apply photochemical laws to analyze processes involving

fluorescence, phosphorescence, and chemiluminescence.
Use kinetic theory to compute molecular velocities, collision
frequencies, and transport properties of gases.
Analyze the influence of substituents on reaction rates and
interpret linear free energy relationships.
Employ X-ray diffraction methods like Bragg's law, Laue
method, and Debye-Scherrer technique for crystal structure
determination.

Correlate experimental diffraction data with structures using

JCPDS card files.
Synthesize and characterize advanced materials, including
graphene derivatives and polymers, using practical techniques.
Design and fabricate basic batteries while understanding the
underl in chemis of ener stora e.

COURSE SYLLABUS
Note: l. Questionno. I is compulsory, which contains short answer type questions and to be
set from the entire syllabus.
2. Eight questions will be set, two from each of the units I, II, III & IV. The candidates are
required to attempt four questions in all selecting at least one question from each section. All
uestions shall car e ual marks.

Course Code 
CC-A09 

L T P 

3 
(Hrs) 

2 

Examination 
Duration: 

Course 
Objectives 

Course 
Outcomes: 

Course Title 
I 

Course ID 
Physical Chemistry Special-Ill 

L T p Total MARKS 
Credits Credits TI TE PI PE Total 

3 3 25 50 - - 75 
1 1 - - 5 20 25 

Theory: 2 Hrs Practical: 6 Hrs (Two sessions) 

The primary objectives of this course are to: 
1. Introduce fundamental laws of photochemistry, photophysical 

processes, and their kinetics. 
2. Provide a detailed understanding of the gaseous state, including 

velocity distributions, molecular collisions, and transport 
properties. 

3. Explore advanced chemical kinetics concepts, including 
equilibrium constants, steady-state treatment, and reaction rate 
influences. 

4. Study the principles of X-ray difiaction techniques and their 
application in structural analysis of crystals. 

5. Familiarize students with the use of JCPDS card files for 
correlating crystal structures. 

6. Develop practical skills in synthesizing advanced materials such 
as reduced graphene oxide, carbon quantum dots, and 
conducting polymers. 

7. Apply theoretical and experimental knowledge to design and 
fabricate basic enern:v storage devices. 

After the completion of this course, the students will be able to: 
1. Apply photochemical laws to analyze processes involving 

fluorescence, phosphorescence, anc chemiluminescence. 
2. Use kinetic theory to compute molecular velocities, collision 

frequencies, and transport properties of gases. 
3. Analyze the influence of substituents on reaction rates and 

interpret linear free energy relationships. 
4. Employ X-ray diffraction methods like Bragg's law, Laue 

method, and Debye-Scherrer technique for crystal structure 
determination. 

5. Correlate experimental diffraction data with structures using 
JCPDS card files. 

6. Synthesize and characterize advanced materials, including 
graphene derivatives and polymers, using practical techniques. 

7. Design and fabricate basic batteries while understanding the 
underlying chemistry of enenzv storage. 

COURSE SYLLABUS 
Note: 1. Question no. I is compulsory, which contains short answer type questions and to be 
set from the entire syllabus. 
2. Eight questions will be set, two from each of the units I, II, III & IV. The candidates are 
required to attempt four questions in all selecting at least one question from each section. All 
questions shall carry equal marks. 
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3. The uestion a er must be set in consonance with course outcomes.

Unit No.

1

11

111

Contents

Photochemistry
Laws of photochemistry: (Grothus-Draper law, Stark-Einstein law of
photochemical equivalence and Lambert-Beer's law), quantum yield,
quantum efficiency, singlet and triplet state, Jablonski diagram,

photophysical processes: (radiative and non-radiative) fluorescence,
phosphorescence and chemiluminescence, Kinetics of photophysical
processes, relaxation time, Kinetics of quenching: Stern Volmer
equation.

Gaseous State

Distribution law (Barometric formula), Maxwell's law of distribution
of velocity and energy, Maxwell's law and Gaussian density

function, R, M, S, Mean and Most probable velocities, Collision
frequency, Collision between like and unlike molecules.

Kinetic theory of thermal conductivity and diffusion coefficient of

gases (quantitative treatment), viscosity of gases and its relation to

mean free path, variation of viscosity with temperature and pressure.
Law of equipartition of energy.
Polymer chemistry-II
Glass transition temperature (Tg), factors influencing the glass
transition temperature, effect ofmolecular weight and melting point
on glass transition temperature, importance of glass transition
temperature.

Average end-to-end distance, average radius of gyration of polymer
chains, statistical distribution of end-to-end dimensions, freely

jointed chain in three dimensions, influence of bond angle
restrictions. Entropy of mixing and enthalpy of mixing by lattice
model, Flory Huggins lattice theory, limitations of lattice model,
entropy of mixing by free volume theory, heat and free energy of
mixing, partial molar quantities i.e., chemical potential, heat of
dilution and partial molar entropy of mixing, excluded volume,
thermodynamic relations for dilute polymer solutions.
X-ray diffraction

Bragg condition, Miller indices, Laue method, Debye-Scherrer
method of X-ray structural analysis of crystals, index reflections,

structure of simple lattices and X-ray intensities.
JCPDS card file for corelating structure.

Practical Syllabus

Contact
Hrs

11

12

11

11

4

Advanced synthesis
l. Synthesis of reduced graphene oxide via modified/improved hummers method.
2. Synthesis of carbon quantum dots.
3. S thesis of an one conductin 01 er de endin on available recursors.

3. The question paper must be set in consonance with course outcomes. 

Unit No. 

I 

II 

III 

IV 

Contents 

Photochemistry 
Laws of photochemistry: (Grothus-Draper law, Stark-Einstein law of 
photochemical equivalence and Lambert-Beer's law), quantum yield, 
quantum efficiency, singlet and triplet state, Jablonski diagram, 
photophysical processes: (radiative and non-radiative) fluorescence, 
phosphorescence and chemiluminescence, Kinetics of photophysical 
processes, relaxation time, Kinetics of quenching: Stem Volmer 
equation. 
Gaseous State 
Distribution law (Barometric formula), Maxwell's law of distribution 
of velocity and energy, Maxwell's law and Gaussian density 
function, R, M, S, Mean and Most probable velocities, Collision 
frequency, Collision between like and unlike molecules. 
Kinetic theory of thermal conductivity and diffusion coefficient of 
gases (quantitative treatment), viscosity of gases and its relation to 
mean free path, variation of viscosity with temperature and pressure. 
Law of equipartition of energy. 
Polymer chemistry-II 
Glass transition temperature (Tg), factors influencing the glass 
transition temperature, effect of molecular weight and melting point 
on glass transition temperature, importance of glass transition 
temperature. 
Average end-to-end distance, average radius of gyration of polymer 
chains, statistical distribution of end-to-end dimensions, freely 
jointed chain m three dimensions, influence of bond angle 
restrictions. Entropy of mixing and enthalpy of mixing by lattice 
model, Flory Huggins lattice theory, limitations of lattice model, 
entropy of mixing by free volume theory, heat and free energy of 
mixing, partial molar quantities i.e., chemical potential, heat of 
dilution and partial molar entropy of mixing, excluded volume, 
thermodynamic relations for dilute polymer solutions. 
X-ray diffraction 
Bragg condition, Miller indices, Laue method, Debye-Scherrer 
method of X-ray structural analysis of crystals, index reflections, 
structure of simple lattices and X-ray intensities. 
JCPDS card file for corelating structure. 

Practical Syllabus 

Advanced synthesis 

Contact 
Hrs 

11 

12 

11 

11 

4 

1. Synthesis of reduced graphene oxide via modified/improved hummers method. 
2. Synthesis of carbon quantum dots. 
3. Synthesis of any one conducting polymer depending on available precursors. 
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Fabricating a basic battery using precursors available in lab.4.
5. Synthesize nanoparticles by sol-gel method.
6. Synthesize nanoparticles by co-precipitation method.

Synthesize nanoparticles by reverse micelle technique.7.
8. Synthesize nanoparticles by Hydrothermal/Solvothermal technique.
9. Extract metal nanoparticles from plants and their products like Mg from chlorophyll.
10. Estimate direct and indirect optical energy band gap of metal nanoparticles by UV

visible spectroscopy technique.
Note.• Any experiment can be introduced or deleted in the practical class on the basis of

Theory

Practical

Theory

Practical

1.
2.

3.
4.
5.

6.

7.

1.

2.

3.

4.

availabili o instruments/chemicals.

Su ested Books
Photochemistry by Nicholas J. Turro (Prentice Hall, 1991)
Physical Chemistry by Peter Atkins and Julio de Paula (Oxford University
Press, 2014)
Advanced Physical Chemistry by James R. Partington (Longmans, 1957).
Chemical Kinetics by Keith J. Laidler (Pearson, 1987)
X-ray Diffraction: A Practical Approach by C. Suryanarayana (Springer,
1999).
Principles of Physical Chemistry by Puri, Sharma and Pathania (Vishal
Publishing Co.).
A Textbook of Physical Chemistry by K. L. Kapoor (McGraw Hill
Education .

Graphene: Synthesis and Applications by Rahul R. Salunkhe, Yunsoo Choi,
and Soo-Jin Park (Wiley, 2019).

Carbon Nanomaterials in Polymer Nanocomposites by Sanjay K. Sharma
and Radha R. S. (Springer, 2019).
Conducting Polymers: A Comprehensive Review by Marjan Zeynizadeh
(Springer, 2018).
Energy Storage Materials by Liang An, Zhaoyang Zhang, and Sheng Liu
('Elsevier, 2020 .

Assessment and Evaluation

Internal Assessment:
Marks

External Assessment:
Marks 02 Hours
Internal Assessment:
Marks

External Assessment:
Marks

25

50

05

20

Class Participation: 05 Marks
Seminar/Presentation/ Assignment: 05 Marks
Mid Term Exam: 15 Marks

End Term Exam: 50 Marks

Class Participation/Seminar/Lab record: 05

End Term Practical Exam: 10 Marks
Lab record: 05 Marks

Viva voce: 05 Marks

4. Fabricating a basic battery using precursors available in lab. 
5. Synthesize nanoparticles by sol-gel method. 
6. Synthesize nanoparticles by co-precipitation method. 
7. Synthesize nanoparticles by reverse micelle technique. 
8. Synthesize nanoparticles by Hydrothermal/Solvothermal technique. 
9. Extract metal nanoparticles from plants and their products like Mg from chlorophyll. 
10. Estimate direct and indirect optical energy band gap of metal nanoparticles by UV 

visible spectroscopy technique. 
Note: Any experiment can be introduced or deleted in the practical class on the basis of 

availability of instruments/chemicals. 
Su~~ested Books 

1. Photochemistry by Nicholas J. Turro (Prentice Hall, 1991) 
2. Physical Chemistry by Peter Atkins and Julio de Paula (Oxford University 

Press, 2014) 
3. Advanced Physical Chemistry by James R. Partington (Longmans, 1957). 
4. Chemical Kinetics by Keith J. Laidler (Pearson, 1987) 

Theory 5. X-ray Diffraction: A Practical Approach by C. Suryanarayana (Springer, 
1999). 

6. Principles of Physical Chemistry by Puri, Sharma and Pathania (Vishal 
Publishing Co.). 

7. A Textbook of Physical Chemistry by K. L. Kapoor CvkGraw Hill 
Education). 

1. Graphene: Synthesis and Applications by Rahul R. Salunkhe, Yunsoo Choi, 
and Soo-Jin Park (Wiley, 2019). 

2. Carbon Nanomaterials in Polymer Nanocomposites by Sanjay K. Sharma 

Practical and Radha R. S. (Springer, 2019). 
3. Conducting Polymers: A Comprehensive Review by Marjan Zeynizadeh 

(Springer, 2018). 
4. Energy Storage Materials by Liang An, Zhaoyang Zhang, and Sheng Liu 

{Elsevier, 2020). 
Assessment and Evaluation 

Internal 25 • Class Participation: 05 Marks Assessment: 
Marks • Seminar/Presentation/ Assignment: 05 Marks 

Theory • Mid Term Exam: 15 Marks 
External Assessment: 50 

End Term Exam: 50 Marks Marks (02 Hours) • 
Internal Assessment: 05 

Class Participation/Seminar/Lab record: 05 Marks • 
Practical • End Term Practical Exam: 10 Marks 

External Assessment: 20 
Lab record: 05 Marks Marks • 

• Viva Voce: 05 Marks 

60



1,

3

Course Code
CC-A07

Hrs

2

Examination
Duration:

Cou rse
Objectives

Course
Outcomes:

Course Title

Organic Chemistry Special-I
Course ID

MARKSL T
Credits

3

Total
Credits

3

1

25 50
1

Pl

5

PE

20

Total
75

25

Theory: 2 Hrs Practical: 6 Hrs (Two sessions)

l. To understand the principles, preparation, properties, and

applications of organometallic reagents involving metals such as Li,
Mg, Zn, Cu, Pd, and others in organic synthesis.

2. To explore oxidative processes and mechanisms, including oxidation
of aldehydes, ketones, amines, and other functional groups using
various oxidizing agents.
3. To examine reductive processes for carbonyl compounds, nitro
groups, and epoxides, and understand hydrogenolysis mechanisms and

applications.
4. To analyze the mechanisms and synthetic applications of important
name reactions.
5. To develop skills in multistep organic synthesis and apply software
tools for structure drawing, IUPAC naming, and NMR rediction.
After the completion of this course, the students will be able to:
1. Apply oroanonnetallic reagents effectively in organic synthesis,
understanding their properties and reactivity patterns.
2. Analyze and predict outcomes of oxidative transformations of
diverse functional groups using appropriate reagents.
3. Demonstrate proficiency in reductive processes for carbonyl
compounds, nitro groups, and epoxides, and understand their synthetic

impl ications.
4. Solve conlple,x synthetic problems using named reactions and

rationalize their mechanisiils.
5. Acquire hands-on experience in multi-step organic synthesis and

utilize software tools for structural analysis and spectral prediction.
COURSE SYLLABUS

Note: l. Question no. I is cotnpulsory, which contains short answer type questions and to be
set from the entire syllabus.
2. Eight questions will be set, two from each of the units l, II, III & I V. The candidates are
required to attempt four questions in all selecting at least one question from each section. All
questions shall carry equal marks.
3, The question peper must be set in consonance with course outcomes.

Unit No. Contents

Organometallic Reagents
Principle. preparations, properties and applications of the reagents
of the following metals/non-metals in oroanic synthesis with
mechanistic details Li, Mg, Cd, Zn, Cu, Ni, Fe, Co, Cr and Pd

(Wacker process, Heck reaction, Stille coupling, Suzuki coupling,
Neoishi couplin , Sonaoashira reaction).

Contact
I-Irs

12

Course Code Course Title 
I 

Course ID 
CC-A07 Organic Chemistry Special-I 241/CIIE/CC/301 

I. T p L T p Total MARKS 
(Hrs) Credits Credits Tl TE PI PE Total 

3 3 3 25 so - - 75 

2 I I - - 5 20 25 

Examination 
Theory: 2 Hrs Practical: 6 l lrs (Two sessions) 

Duration: 

I. To understand the principles, preparal ion, properties, and 
applications of organometallic reagents involving metals such as Li, 
Mg, Zn, Cu, Pd, and others in organic synthesis. 
2. To explore oxidative processes and mechanisms, including oxidation 
of aldehydes, ketones, amines, and other functional groups us111g 

Course 
various oxidizing agents. 

Objectives 
3. To examine reductive processes for carbonyl compounds, nitro 
groups, and epoxides, and understand hydrogenolysis mechanisms and 
applications. 
4. To analyze the mechanisms and synthetic applications of important 
name reactions. 
5. To develop skills in multistep organic synthesis and apply soJhvare 
tools for structure drawing, IUPAC naming, and NMR prediction. 
Af'ler the completion of this course, the students will be able to: 
1. Apply organometa 11 ic reagents effectively Ill organic synthesis, 
understanding their properties and reactivity patterns. 
2. Analyze and predict outcomes of oxidative transformations of 

Course 
diverse functional groups using appropriate reagents. 

Outcomes: 
3. Demonstrate proficiency Ill reductive processes lor carbonyl 
compounds, nitro groups, and cpoxidcs, and understand their synthetic 
i111pl ications. 
4. Solve complex synthetic problems using named reactions and 
rationalize their mechanisms. 
5. Acquire hands-on experience in multi-step organic S) nthcsis and 
utilize soil ware tools for structural analysis and spectral predictio,_1. __ 

COURSE SYLLABUS ,--- -- - -
Note: I. Question no. I is compulsory, which contains short anS\\Cr t)pC questions and to be 
set from the entire syllabus. 

1

2. Eight question:': will be set. two from each or the units I, II, Ill & IV. The candidates arc I 
required to attempt four questions in all selecting at least one question from each section. All 
questions shall carry equal marks . . 

I ~he question piper must be set in consonance with course outcomes._ 

Unit No. Contents 
Contact 

Hrs 
Organometallic Reagents 
Principle. preparations, properties and applications of the reagents 

I 
or the following metals/non-metals Ill organic synthesis \\ ith 

12 
mechanistic details Li, Mg, Cd, Zn, Cu, Ni, Fe, Co, Cr and Pd 
(Wockcr process, I leek reaction, Stille coupling, Suzuki coupling, 
Ncgishi coupling, Sonagashira reaction). I 
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111

Oxidation
Introduction, Difli2rent oxidative processes, Aldehydes, ketones,
ketals and carboxylic acids.Amines, hydrazines, and sulphides.

Oxidations with ruthenium tetraoxide, and thallium (III) nitrate.

Reduction
Introduction, Different reductive processes, Carbonyl compounds
aldehydes, ketones, acids and their derivatives, Epoxides, Nitro,
Nitroso, Azo and Oxime groups, Hydrogenolysis.

Name Reactions
A detailed study including mechanism of Arndt-Eistert synthesis
Beckmann, Hofmann, Curtius, Lossen, Schmidt, Favorskii, Neber,

Fritsch-Butenberg-Wiechell, Baeyer-Villiger, Benzil-benzillic acid

rearrangements, Darzens synthesis, stroke enam ine synthesis,

Shapiro reaction, Sharpless asymmetric epoxidation, Prevost and

Woodward hydroxylation.

Practical S llabus

11

11

11

2

Preparations of Organic compounds involving two and three stages:

l. Typical preparations from which the two and three stage preparations can be chosen
are:
l. Benzene — Acetopheneone — Acetophenoneoxime — Acetanilide
2. Benzoin — Benzil — Benzillic acid

3. Nitrobenzene — m-dinitrobenzene — m-nitroaniline — m-nitrophenol
4. Phthalic acid — phthalic anhydride — phthalimide — Anthranilic acid

5. Phthalic anhydride—o-benzolylbenzoic acid—anthraquinone.
6. Cholrobenzene—2,4-dinitrochlorobenzene —2,4-dinitrophenol
7. Resorcinol—resacetophenone — 4-ethyl resorcinol

8. Resorcinol — 4-methyl-7-hydroxycoumarin—6 and 8- nitro-4-methyl-7-hydroxycoumarin
9. Phenol — salicylaldehyde —coumarin
10. Aniline — 2,4,6-tribromaniline — 1,3,5-tribromobenzene
2. Demonstration of use of Chemistry software for drawing the structures of Organic
compounds:
Draw the Scheme used for e multi-step preparation (two or three) using any structural
drawing tool & get the IUPAC name and predicted IH-NMR spectrum for each compound
involved in multi-step preparation.

IV01e.•Any experhnenl can De introduced or deleled in lhe practical class on the basis of

Theory

cnui/abilit Q/instrunjents/chonicals.
Suo ested Books

l. Modern Synthetic Reactions, H.O. House, W.A. Benzannin.
2. Some Modern Method of Organic Synthesis, W. Carruther- Cambridge
Univ. Press.
3. Advanced Organic Chemistry, Reactions Mechanism and Structure, J.

March, John Wiley.
4. Principles of Organic Synthesis, R.O.C. Norinar. and J.M. Co,xon, Blackie
Academic & ProfZ•ssional
5. Modern Synthetic Reactions, H.().House, W.A. Benzannin.
6. Advanced Organic Chemistry Reactions, Mechanisms a Structures, J.

March, Wiley.
7. Advanced Oroanic Chemist Part B. F.A. Care and R.J. Sundber Y, Plenum

Oxidation 
Introduction, Different oxidative processes, Aldehydes, ketones, 

II ketals and carboxylic acids.Amines, hydrazincs, and sulphides. 11 

Oxidations with ruthenium tctraoxide, and thallium (III) nitrate. 

Reduction 

III 
Introduction, Different reductive processes, Carbonyl compounds -

11 :ildchydcs, ketones, acids and their derivatives. Epoxidcs, Nitro, 
Nitroso, 1\1..0 aid Oximc groups, I lydrogenolysis. I 

'lame Reactions 
/\. detailed study including mechanism or /\rndt-Eistcrt S) nthcsis 
3eckmann, I Iofmann, Curtius, Lossen, Schmidt, Favorskii, Ncber, 

IV Fritsch-Butenberg-Wicchell, Bacycr-Yilliger, 13cnzil-ben1.i Ilic acid 1 1 
rearrangements, Darzcns synthesis, stroke cnam,nc synthesis. 
Shapiro reaction. Sharpless asymmetric epoxidation, Prevost and 
Woodward hycroxylation. 
--- -

Practical Syllabus 2 
·-

Preparations of Organic compounds involving two and three stages: 
1. Typical preparations from which the two and three stage preparations can be chosen 
arc: 
I. Benzene - .t\cetopheneone -Acctophenoncoxime - /\cctanilide 
2. I3enzoin - Benzi I - Benzi Ilic acid 
3. Nitrobenzenc - m-dinitroben1..ene - m-nitroaniline - m-nitrophenol 
-l-. Phthalic acid - phthalic anhydride - phthalimide - Anthranilic acid 
5. Phthalic anh) dride-o-ben1..ol:, lben1.0ic aeid-anthraquinone. 
6. Cholroben1.cnc-2A-cl i nitrochlorobcn1..cnc -2,4-d initrophenol 
7. Rcsorcinol-resacctophenone - 4-ethyl rcsorcinol 
8. Resorcinol - 4-methyl-7-hyclroxycoumarin-6 and 8- nitro--l--mcth) 1-7-hydroxycoumarin 
9. Phenol - salicylaldehyde -coumarin 
10. /\niline - 2,4,6-tribromaniline- 1,3,5-tribromobenzene 1 

2. Demonstration of use of Chemistry software for drawing the structures of Organic I 
compounds: 
Dra\\ the Scheme used for i:: multi-step preparation (two or three) using an:, structural 

1 

drawing tool & get the IUPAC name and predicted 111-NMR spectrum for each compound 
involved in multi-step preparation. 

Note: Any e-:periment can f)e introduced or deleted in the pmctical class 011 the basis of 
_________ m ai/ability qf instr11111e11tslche111icals. _____ _ 

Theory 

Su!:rn:este<l Books 
Modern Synthetic Reactions, I 1.0. llousc, W./\. 8cn1.a111in. 

2 Some Modern Method of Organic Synthesis, W. Carruthcr. Cambridge 
Univ. Press. 
3. /\d, anced Organic Chemistr), Reactions Mechanism and Structure, J. 
March, John Wile). 
-l-. Principles or Organic S) nthesis, R.O.C. Nonnar. and J.M. Coxon, Blackie 
/\cademic & Professional 
5. Modern Synthetic Reactions, I 1.O.l louse. W.A. Ben1.amin. 
6. /\clvanccd Organic Chemistr:, Reactions, Mechanisms a Structures, .I. 
March, Wiley. 
7. Advanced Organic Chemistry Part 8. F.A. Carey and R.J. Sundberg, Plenum 
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Press.

l. "A Handbook of Organic Analysis Qualitative and Quantitative" by H.T.
Clarke and revised by B.Maynes, Edward Arnold (Pub.)., Ltd. London, 1975).
2. "Systematic Qualitative Organic Analysis" by H.Middleton, Edward Arnold
(Publishers) Ltd., London 1959.
3. "A Text Book of Practical Organic Chemistry including Qualitative Organic
Analysis" by Arthur l. Vogel, Longnnans Green and Co., Ltd., London 1966.
4. "Elementary Practical Organic Chemistry" by Arthur I. Vogel, CBS

Practical Publishers & Distributors.
•'/\ Guide to spectroscopy in Organic Chemistry' by PAVY

6. 'Organic Spectroscopy', 3rd Ed., by William Kannp. John Wiley & Sons.
7. "Spectroscopic" Methods in Organic Chemistry, D.H. William & Ian
Fleming.
8. Vogel's Text Book of Practical Organic Chemistry by B.S. Furnerset. al.,

Longman Grou Ltd.
Assessment and Evaluation

Internal Assessment:
25 Marks

Theory
External Assessnoent:
50 Marks (02 Hours)

Internal Assessment:
05 IVIarks

Practical External Assessment:
20 Marks

Class Participation: 05 Marks
Seminar/Presentation/Assignment: 05 Marks
Mid Term Exam: 15 Marks

End Ternl Exam: 50 Marks

Class Participation/Sen1inar/Lab record:

Marks
End Term Practical Exam: 10 Marks
Lab record: 05 Marks
Viva Voce: 05 Marks

05

Practical 

?ress. ---------------------- ---- -
1. "A I landbook of Organic Analysis Qualitative and Quantitative" by 11. r. 
Cl.arke and revised by B.Maynes. Edward Arnold (Pub.)., Ltd. London. 1975). 
2. "Systematic Qualitative Organic Analysis" by I I.Middleton. Edward Arnold 
(P.1blishers) Ltd .. London 1959. 
3. ''A Text Book of Practical Organic Chemistry including Qualitative Organic 
Analysis" by Arthur I. Vogel. Longmans Green and Co .. Ltd .. London 1966. 
-+. "Ele111entary Practical Organic Chemistry" by Arthur I. Vogel. CBS I 
Publishers & Distributors. 
" 'A Guide to spectroscopy in Organic Chemistry' by PA VY 
c. 'Organic Spectroscopy'. 3rd Ed .. by Willia111 Kamp. John Wile> & Sons. 
i. "Spectroscopic" Methods 111 Organic Chemistry. D.11. Willia111 & Ian 
l· lc:ming. 
8. Vogel's !ext l3ook or Practical Organic Chemistry by l3.S. h1rnerset. al.. 1 
Lo 1Q.ma11 Group Ltd. 

Assessment and Evaluation ------ ----- - - ______ ., 

Theory 

Practical 

Internal Assess111en1: 
25 l\llarks 

• Class Participation: 05 Marks 
• Seminar/Presentation/ Assign111ent: 05 Marks I 
• Mid Term Exam: 15 Marks I 

----+---- -~ - ---1 
E.,tcrnal Assessment: 

• Encl Term Exam: 50 Marks _ _ I 51) 'v1arks (02 I lours) 

htcrnal Assessment: • Class Par1icipation/Se111inar/ Lab record: 05 
1 

Je_V1_ a1_·k_s___ _ ",__ _ _ _ Marks _ ______ -j 

E ,t;:!rna I Assessment: 
20 Marks 

• End Term Practical Exam: IO Marks I 
• Lab record: 05 Marks 
• Viva Voce: 05 Marks 
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Course Code
CC-A08

3

Examination
Duration:

Course
Objectives

Course
Outcomes:

Course Title

()rganicChemistry Special-II

Total

Course 11)

241/CllE/CC/302

MARKS
Credits

3 25 50

2

Credits
3

1

Pl

05 20

Total
75

25

Theory: 2 Hrs Practical: 6 Hrs (Two sessions)

l. To introduce the concepts of Inolecular orbital synnmetry.

classification of pericyclic reactions, and their analysis using FMO and

PM0 approaches.
2. To understand the mechanisms and stereochen1ical aspects of
siomatropic rearranoements and related pericyclic processes.
3. To study the behavior of noolecules in excited states and explore
photochemical reactions of carbonyl compounds and olefins.
4. To learn photochemical reactions of aromatic connpouncls and

understand arolnatic, antiaronnatic, and honnoaromatic systems using
molecular orbital theory and NMR.
5. To develop skills in the separation, identification, and spectroscopic
analysis of.com onents in binar or anic mixtures.
After the completion of this course, the students will be able to:

l. Classify pericyclic reactions and predict their stereochenlical

outcomes using FMO and PM0 methods.
2. Explain the mechanisms and stereochemistry of sigmatropic
rearrangements and solve related problems.
3. Describe excited states and apply photochemical principles to

reactions of carbonyl compounds and olefins.
4. Interpret photochenlical transförmations of aromatic compounds and
assess using theoretical and spectroscopie tools.
5. Students will be able to separate and identity binary organic nn i.xtures
and confirm com onents usin IR and NMR s ectral data.

COURSE SYLLABUS
Note: l. Question no. I is compulsory, which contains short answer type questions and to be
set from the entire syllabus.
2. Eight questions will be set. two from each of the units l, II, Ill & IV. The candidates are
required to attempt four questions in all selecting at least one question flom each section. All
questions shall carry equal nnarks.
3. The question Da er Illust be set in consonance with course outcomes.

Unit No.

Pericyclic Reactions -I
Contents

Molecular orbital symnnetry, frontier orbital of ethylene, 1.3-
butadiene, 1,3,5-hexatriene and allyl systenn classification
pericyclic react:ons, Woodward - Hoffinann correlation diagram.
FMO & PM0 approach, Electrocylic reaction - conrotatory and
disrotatory nootions. 4n, 4n+2. ally'l systenns, Cycloadditions-
antarafacial and suparafacial additions, 4n and 4n+2 systenns, 2+2
addition of ketenes, 1,3-dipolar cycloadditions and cheleotropie

Contact

11

I 
- --- l Course Code Course Title Course ID 

CC-A08 Organic Chcmis1ry Special-II 2-WC II E/CC/302 

I T p L T p Totlll MARKS 
I 

-- -
(llrs) Credits Credits Tl TE Pl PE Total - - - - - - - --

3 3 3 25 50 - - 75 

2 I I - - 05 20 25 

Examination 
Theory: 2 I lrs Prncticlll: 6 I lrs (Two sessions) I 

Duration: 
- -- -- - -- -- - -

I I. To introduce the concepts of molecular orbital symmetr). 
classifi;;ation of pericyclic reactions. and their analysis using FMO and 
PMO approaches. 

or J 2. To understand the mechanisms and stereochcm ica I aspects 
sigmatropic rearrangements and related pericyclic processes. 

Course 
-, 
.) . To study the behavior or molecules 111 e:-..c i ted states and explore 

Objectives photochemical reactions or carbonyl compounds and olclins. 
4. To learn photochemical reactions or aromatic compounds and 1 

underst:ind aromatic, antiaromatic. and ho111oaro1na1 ic systems using I 
molecular orbital theory and NMR. 
5. To develop skills in the separation. identification. and spectroscopic J 

analysis or components in binary organic mixtures. 
/\Iler the completion of' this course. the students" ill be able to: 
I. Classify pericyclic reactions and predict their stereoehem ical 
outcomes using FMO and PMO methods. 
2. Explain the mechanisms and stercochcm is try of sigmatropic 

Course rearrangements and solve related problems. 
Outcomes: 3. Describe c:-.citcd states and apply photochem ica I principles to I 

reactions or carbony I compounds and olclins. 
4. Interpret photochemical transformations or aromatic compounds and 
assess a ·on1t1ticit) using theoretical and speetr,lscopie tools. 
5. Students will be able to separate and identili binar) organic mixtures 
and conlinn components using IR and NMR spectral data. I 

I COURSE SYLLABUS 
Note: I. Question no. I is compulsor::,. which contains short answer t::, pc que!:-tions and to be 

1 

set from the entire sy I labus. 
2. Eight questions will be set. t,rn from each or the units I. II. Ill & I\'. rl1c candidates arc 
required to attempt four questions in all selecting at least one question I·ro111 each section. /\II 
questions shall carry equal marks. : 

_3_. The question paper must be set i1~onsonancc with couI~ outco111es. 

Unit No. Contents 

Pericyclic Reactions -I 
l'vlolecular orbital sy111111et1'), frontier orbital or cth) lcnc. I.3-
butadicne. 1.3.5-hcxatriene and ally I system c lassi Ii cation or 
pcricyclic react ons. Wood,\arcl - I loffmann correlation diagr::rn,. 
F\10 & Pl\10 approach. I: lectroc::, lie reaction - eonrot:110I') and 
disrotaton motions. 4n. -ln+2. alh I S\slcms. (\cloadditit1ns­
antarnliici.al and supnrafocial addition~. ➔ 11- and 411+2· s::,stcms. 2+2 1 
addition or kctcnes. I,3-dipolar cycloadditions and chclcotr,1pic 

--~ -- - - - --l-

Contact 
11 rs 

I I 
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111

Reactions.
Pericyclic Reactions -II
Sigmatropic Rearranoements-suprafacial and antarafacial shifts of
H, sigmatropic shifts involving carbon moieties, retention and
inversion of con figuration, [3,31 and [5,51 siomatropic
rearranoelnents, detailed treatment of Sonunelet-Hauser, Claisen
and Cope rearrangelnents, introduction to ene reactions. Simple
problenns on Pericyclic reactions, Group transfZ•rs and elililinations.

Photochemistry-I
[Excitation and excited states, Franck-Condon Principle, Jablonski
diagram, energy transfer photosensitization, quenching, quantunn
efficiency and quantum yield.
Photochelllistry of carbonyl conopounds: Norrish type I and type II

changes, photoreaction of cyclic ketones, Paterno-Buchi reaction
and Photoreducation. Photochemistry of olefins and 1,3-Butadiene
(cis-trans isomerisation, dinnerisation and cycloadditions). I)i-Tt-

noethane rearrangement, enone and dienone rearrangennents.

Photochemistry-II
Photochenn istry of aronnatic coinpounds. Photo-Fries
rearrangetnents of ethers & anilides, Barton reaction, I loflinan-
Lcefller-Freytag reaction.
Aromaticity
Ccncept of aronoaticity, non-aromaticity, antiaronnaticity, and
homoaromaticity, Aronoatieity in charged rings, [AVIO and PMO for

der.ernn in ino aromatic, non-aronnatic and anti-aronnatic character of
annulenes having various a-electron systenos, application of' IH-
NMR in determining aromatic character of annu lenes.

Practical Syllabus

11

11

12

2

Organic Mixture Analysis
l. Qualitative Analysis: Denuonstrations of separation of binary noi.xtures (Solid-Liquid &
Liquid-Liq ui(l): 1120. HCI, NaOH, NaHCO*, Ether or other reagent as nnav be

necessary alone 'Vith required conditions for their use.
Systenoatic ident fication of crganic mixtures: separation and identification of binary mixtures
including derivatives,' in the formation of individual components.
2. Spectroscopie confirnnation or the binary mixtures using IR and NMR (IR & NMR spectra
will be provided,

Note: Any experilnenl can be introduced or deleted in lhe practical class on the basis Q/

Theory

c;vailabi/ilv o/' ins/l'lunenls/chenlica/s.

Suggested Books
l. Pericy'clic Reactions, S.M. Mukherji Macnailan India.
2. Organic Photochemistry, J Coxan& B. Halton. Cano bridge University Press.
3. Introductory Photochemistry,./\. Cox and T. Canop McGraw Hill.
4. lae Conservation of Orbital Synmnetry. R.B. Woodward and R. Hoffinann'
VerlagChennie Academic Press.
5. Problenn Solving approach to Orbital Synonnetry, R.F. Lehr and A .P

Merchand
6. organic Reactions and Orbital Synunetry, T. L. Gilchrist and R.C. Storr-
Cambridge Un.versily Press. Cano bridoe, 2ndEdn. 1979.

Re-actions. 
- - --- -- ---

Pcricyclic Reactions -Il 
Si5matropic Rcarrangernents-supralacial and antaralacial shifts of 
H. sigmatropic shifts involving carbon moieties. retention and 

II inversion of configuration, [3,3J and [5.5] sigmatropic 
rearrangements. detailed treatment of Sommelet-I lauser. Claisen 
anJ Cope rearrangements. introduction to enc reactions. Simple 
problems on Pcricyclic reactions, Group transl'crs and eliminat ions. 

IIJ 

IV 

-- -----
Ph otochcm istry-I 
[:-..citation and excited states. Franck-Condon Principle, Jablonski 
diagram. energy transfer photosensitization, quenching. quantum 
..![Yiciency and quantum yield. 
Photochcmistr> or· carbonyl compounds: Norri sh t:, pc I and 1~ pc 11 
..:lungcs. photorcact ion or eye I ic ketones. Patcrno-I3 uch i reaction 
an~l Photoreducation. Photochemistry or olefins and I .3-[3utadicnc 
(cis-trans isomerisation. dimcrisation and cycloadditions). Di-n­
mcthnnc rearrangement. enonc and dienone rearrangements. 

Pl1otochcrn ist!·y-I I 
Ph(.)lochcmistr:,' or· aromatic compounds. Photo-Fries 
rcarrnngcmcnts or ethers & anilides. 13arton reaction. I loffman­
Lc-cnlcr-Frcytag reaction. 
Aromaticity 
Ccnecpt 01· ;1ro111aticity. non-aro111at1c1ty. a11tinro1nat1c1ty, and 
ho111oaro111aticity. /\romaticit., in charged rings, I IMO and PMO for 
~lc·cnnininQ aromatic. non-aromatic and anti-aromatic chnractcr or 
,111 1rnlcnes linvi ng various n-elcctron systems. application nI· 111-

11 

11 

12 

I 

I 

I 

,___ _ __ ___,__'\JMR in determining aromatic character of'annul~1cs. __ _ 

Practical Syllabus _ _ __ 2 -1 
Organic Mixture Analysis 
I. Qualitative Analysis: Demonstrations or separation or binar::, nfr,turcs (Solid-Liquid & 
Liquid-Liquid): using 1120. I ICI. NaOI I. Nal ICO,. Ether or other n:agcnt as mm be 
necessar) along·, ith required conditions ror their usc. 
Systematic idcnt fication ornganic 111i;,..turcs: separat ion and identification ofbinar) mixtures 
including dcrivati,es. in the f'ormation of' individual components. 
:?.. Spectroscopic conlir111atio1 or the binary mixtures using IR and NMR (IR & NMI~ spcctrn 
,,ill be provided ,. 

\ '01e. Any C:X/ eri11w111 con he i11trod11ced or deleted in 1/Je ;>mcticol elms on t/Je hmi.1 of 

t,,,oilobi I if)· <J/ i11s1 n1111e 111sk/1e 111 icols. 

I _ Suggested Books 
I. Pericyclic R~actions, S.M. Mukhe1:ji Macmilan India. 

- -1 

Theory 

2. Jrganic Photochemistry . .I Coxan& B. I lalton. Cambridge University Press. 
3. Introductory Photochemistry .. /\. Cox and T. Camp McGraw I li ll. 
4. fhe Conservation of Orbital Symmetry. R.8. Wood,,nrcl and R. I loffmann" 
VcrlagChcmic /\cadcmic Press. 
5. Problem Solving apprnach to Orbital S) mmct1'). IU:. Lehr and \.fl. 
Mere hand 
u. ,)rganic Reactions and Orbita l Symmetry. T.I.. Gilchrist and R.C. Storr. 
Cambridge Un ,crsit) Press. Cambridge. :?.ndl:dn. 1979. 
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l. "A Handbook of Organic Analysis Qualitative and Quantitative" by 11.1
Clarke and revised by B.Maynes, Edward Arnold (Pub.).. Ltd. London, 1975).
2. "Systelnatic Qualitative Organic Analysis" by H.lVIiddleton, Edward Arnold
)ublishers) Ltd., London 1959.
3. "A Text Book of Practical Organic Chemistry including Qualitative Organic

Analysis" by Arthur l. Vogel, Longmans Green and Co., Ltd., London 1966.

4. "Elementary Practical Organic Chemistry" by Arthur I. Vogel, CBS
Practical PLIblishers & Distributors.

5. 'A Guide to spectroscopy in ()rganic Chemistry' by PAVY
6. 'T)rganic Spectroscopy', 3rd Ed., by William Kamp. John Wiley & Sons.
7. "Spectrosccpic" Methods in Organic Chemistry, I).H. William & Ian
Flennino.
8. Vogel's Te.xt Book of Practical Organic Chemistry by B.S. Furnerset. al..
I-on gnoan Grou Ltd.

Internal Assessment:
25 Marks

Theory
External Assessnnent:
sO Marks (02 Fours)

Internal Assessnnent:
CS Marks

Practical External Assessnnent:
20 Marks

Assessment and Evaluation
Class Participation: 05 Marks
Seminar/Presentation/Assignnoent: ()5 Marks

•

Mid Term Exany 15 Marks

End •rerin Exanr Marks

Class Participation/,Se111 inar/l record:

Marks
End Terni Practical E.xann: Marks
Lab record: 05 Marks
Viva Voce: 05 Marks

()5

Practical 

Theory 

Practical 

L 

I. "!\ I landbook or Organic Analysis Qualitati\C? and Quantitative" b) 11.1 · I 
Cl:lrkc and re\ isccl by B.ivla::, ncs. l :d\, ard /\mold (Pub.) .. Ltd. London. 1975). I 
2. "S) stematic Qualitative Organic Analysis" b:,, I I.Middleton. l:d\,ard /\rnnld I 
' Publishers) Ltd .. London 1959. 
3. "!\ Text Book of Practical Organic Chernistr) including Qualitutive Organic 
i\nalysis" by Arthur I. Vogel, Longrnans Green and Co .. Ltd., LonJon I 966. 
-t. "Elementary Practical Organic Chemistry" by Arthur I. Vogel. CBS 
Publishers & Distributors. 

1

5 ' \ Guide to spectroscopy in Organic Chemistr::,' b) PA VY 
<,.·Organic Sp..::ctroscop)'. ]rel Ed .. b) William Kamp . .lnhn \\'ilc::, & Sons. 
7. "Spectrnsccpic" Methods in Organic Chc111ist1"). D.11. William & Ian 
Fkming. 
8. Vogel's !"ext Book or· Practical Organic Chemistry by 13.S. Furnerscl. ,1I.. 
L(ngman Group Ltd. 

lnt\.!rnal 1\ss\.!ss nent: 
25 Marks 

b,tcrnal Assessment: 
SO !\larks (02 I ours) 

Internal Assessment: 
C5 \tlarks 

Lxtcrna I J\sscs~mcnt: 
_J 20 Marks 

Assessment and F,valuation 

• Class Participation: 05 Marks 
• Scrninar/Prcscntation Assignment: 05 !\larks 
• Mid Term Exarn: 15 Marks 

• Fnd I cnn l·sam: 50 Marks 

• Class Participation/SeminarJI ,ah record: 05 
Marks 

• 
• 
• 

l'nd Term l'rnctical I ,am: 10 !\larks 

Lab record: 05 Marks 
Vi,a Voce: 05 Marks 
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Course Code
CC-A09

p

(Hrs)

2

Examination
l)uration:

Cou rse
()bjectives

Cou rse
u tco es

Course Title

Organic Chemistry Special-III

L
Credits

3

Total

Credits
3 25 50

Course II)

24

MARKS

20

Total
75

25

Theory: 2 Hrs Practical: 6 1 Irs (-rwosessions)

l. To understand the properties, classification. mechanisms, and

kinetics of enzyne action including inhibition noodels.
2. To explore the mechanistns of enzyme catalysis with examples and

study the role and Illnetion of biologically i:nportant coenzymes.
3. 'I-o learn the classification, isolation, and structure determination ot-

terpenoids with ennphasis on geraniol and a-pinene.
4. 'l'o understand the structure elucidation and synthesis of flavonoids
and steroidal transfönnations derived frono cholesterol.
5. "l'o develop practical skills in colorinnetric analysis and isolation of
bioactive conlpounds from natural sources.

After the completion of this course, the students will be able to:

Explain enzyne properties, kinetics, and inhibition usino models like
Michaelis-Menten and Lineweaver-Burk.
2. Able to describe the catalytic Inechanisnn.s of selected enzymes and
the biochetnical roles of key coenzymes.
3. Classify terpenoicls and deternn ine their structures through ieal
and spectroscopic nnethods.

4. Elucidate the structures and syntheses or llavonoids and explain key

steroid transformations frotn eholesterol.
5. Estilnate bioinolecules colorinnetrically and isolate natural products
110111 various biological sources.

COURSE SYLLABUS
Note: l. Questl)n no. I is eonnpulsory, which contains short answer type questions and to be

set from the en:ire syllabus.
2. Eight questions will be set, two each of the units l, II, Ill & IV. candidates are
required to attennpt four questions in all selecting at least one question fi•onn each section. All
questions shall carry equal noarks.
3. 'l*he question )aper 111tlSt be set in consonance with course outconles.

Unit No.

11

Contents

Enzymes
Iatroduetion, renutrkable properties of en'/.ynnes like catalytic povver,

and heat sensitivity, specificity and regulation. Nonnenclature
and classilication, extraction and puri fication. Fischer's lock and
key and Koshland's induced lit hypothesis. concept and
identification of active site by the use of inhibitors, aflinity
labellino. [ill/Ylne kinetics: Michaelis-V1enten and Lineweaver-
Burk plots, reversible and irreversible inhibition.
Mechanism of Enzyme Action
Acid-base eatalwis, electrostatic and covalent catalysis

Mechanisin action chynlotrvpsill- papain and

Contact

12

'--
Course Code Course Title Course ID 

CC-A09 Ori:anic ('hcmi,tn Spl·cial-111 2-l I/( 11 E/CC/J0J 
--

L T J__ 
~ Lj_ Q P- Total --_ 

I I 
• 

I. 

3 

p MARKS - r 
(Hrs) 

I 
2 

I r- • 
Credits Credits Tl TE Pl PE Total 

j I I 
; 

3 3 25 so - - 75 
I I I - - OS 20 .., -_:, I l I - -----'-- -+--......_ _ ___ ......_ _ _ __ ......_ ____ ___.~-~-------~ 

Examination 
Duration: 

Course 
Objccth cs 

Course 
Outcomes 

Theory: 2 I lrs Practical: 6 I lrs (l\,o sessions) 
I 

1. To understand the properties, classification. mechanisms, and 
kinetics or cnt) me aclinn including inhibition models. 1 
2. To e:\plore the mechanisms 01· cnt) me ..:atalysis "ith c:-.amplcs and 1 
stud:- the role and !'unction of'biologieall) i nportant cocn!)l11es. 
3. To learn the classilication, isolation. an.I structure determination()!' J 

tcrpcnoids "ith emphasis 011 gcraniol and u.-pincne. I 

-I. fo understand the structure elucidation and synthesis or llavonoids I 
and steroidal transrormations deri,ed from cholesterol. 1 

5. Io tbelop practical skills in colorimetric anal:,sis and 1snlation or 1 

bioacti, c cornpoumb i'rom natural sources. 
/\lier the completion ol'this course. the students\\ ill be able to: 
I. Lxplain cnt) me properties. kinetics. and inhibition using 111mlcls like 
rv1ichnclis-l\·tc11tc11 nnd l .. i1H!,vca, er-Burk. 

1 

2. /\ble to describe the c:11nlytic mechanisms nl' selected eni':, mes and 1 
the biochemical roles or kc) cocn1ymcs. 
3. Ck1ssi(, tcrpcnoids and dctcr111i11e their -,tructures through ch<.:mical 1 

and spectroscopic methods. 
-1. Uuciclatc the structures and S)ntheses or lla"onoids and explain kc) 
steroid transrnrmations rrom cholesterol. 
S. l~stimate biomolecules colorimctrically and isolate natural products I 
l'rom \ arious biological sources. 

COURSE SYLLABUS 
Note: I. Quest on no. I is co111pulsor:-,. \\hich contains short ans\ver t>pc qucstirn1s and to he 

1 

set rrom the en;ire syllabus. 
2. Fight questions \\'ill be set. t,\o rrom each or the units I. II. Ill & IV. I he candidates arc 

1 

required lo attempt four questions in all selecting at least one quc-;tion fro111 each section. 1\11 
questions shall cnIT) equal marks. 

1 3. 1·hc question paper 111ust be set in consonance" ith course outcomes. 
I . 

: Unit No. I Contents 

t 

II 

Enzymes 
I 11rodudion. remarkable properties ot·e111ymes like catalytic pcmcr. 

I 

pl I and heat scnsitivit:-,. spccilicit:-, and regulation. '\!0111cnclaturc I 
and classilication. c\traction and purification. Fischer's lock and 
k1..') and Kosh land's induced lit h) pothcsi!->. corn.:cpt and 
idcntilicntinn or acti\ c site by the use or inl-ibitors. aflinity 
labc II i ng. ln1ymc k inctics: I\ 1 ichacl is-Mcnten and l.inc\\ea \'Cr­
B urk plots, ren:rsiblc and i1Te\crsiblc inhibition. 
Mechanism of f.11zy111c Action 
;\cid-basc catal:,sis, clcctrostatic and cmalcnt catal:,sis 
l\lcchanism of action of ch) 111otr) psin. papa111 and 

Contact 
lln, 

11 

12 
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111

carboxypeptidase A.

Co-Enzyme Chetnistry
Cofactors as derived from vitamins, coenzymes, prosthetic groups,
apoenzymes. Structure, biological functions and Inechanisno.s of
reactions catalyzed by coenzyme A, thiamine pyrophosphate (TPP),
pyridoxal phosphate (PI,P), NAI)'. NAI)P' , FMN, FAD.

Terpenoids
Definition, classification, occurrence, isolation essential oil,

(General aspects of structure deterillination of terpenoids. Complete
structill•e elucidation and synthesis of geraniol and (I-pinene.

Flavonoids
oeneral noethods (cheni ical and()ceurrence, nonnenclatllre,

spectroscopic) of structure deternlination of flavonoids. Isolation,

structure elllcidation and synthesis of Cyan in, Quercetin, [)iadzein

and Chrysin.

Steroids
Nonlenclalure of steroids, Structure elucidation of cholesterol.
Methods Ibr the followinu conversions.

l. Cholesterol •Testosterone
2. Cholesterol —5 Progesterone
3. Cholesterol 5-u and 5- cholanic acids.

Practical Syllabus

11

11

2

l. Coloritnet ric deterrnination of the Carbohydrates, a nn ino acids, proteins,
cholesterol. urea.

2. Extraction of organic coin pound from natural prod ucts: Any one of the löllowings:—
Isolation of Cafféine fronl tea leaves

Isolation of ß-carotene fronl carrot
Isolation of lilnonene II-om citrus rind
Isolation of nicotine tobacco
Isolation of lactose nn ilk

Isolation of C'asein fronl milk
,/Vo/e.• An.v experinwni can he introduced or delelec/ in lhe practical class on lhe basis o/

avai/ahi/ilv o/ inslrunjents/chenlicals.
Su oeste(l Books

. Pericyclic Reactions, S.M. Mukherji Macnnilan India.

Theory

Practical

0. ()ruanie Photochemistry, J Co.xan& B. Ilalton, Cannbridee Press.

Introductory Cox and •r. IVIe(iraw I lill.
4. 'l lie Conservation of ()rbital Synunetr» R.B. Woodward and R. I lofllnann'
Ver!agChemie Acadenoic Press.
5. Problelll Solving approach to Orbital Syninoetry, R.E. Lehr and A .P
Merchand
6. ()rganic Reactions and ()rbital Synunetry, (iilehrist and R.C Storr,

Cambridge Universitv Press, Gann bridge. 2 1979.
l. 'IA I of Organic Analysis Qualitative and Quantitative" by II.

Clarke and revised bv B.Maynes, Edward Arnold (Pub.)., I Äd. l,ondon, 1975).
2. "Systelnatie Qualitative Organic Analysis" by H.Middleton. Edward Arnold
( Publishers) Ltd., London 1959.

III 

IV 

c,d10:-;) peptidase/\. 
Co-l~nzymc Chemistry 
Cofoetors as c:cri,cd l'ro111 , i1a111ins, coen1:)111es. prosthetic groups, 
apoenL)mes. Structure, biological f'unetions and mechani~ms or 
reactions catal)/.ed b) coen1yme /\, thiamine p) rophosphatc (TPI'). 
p:-,ridmal phosphate (Pl.I'). N/\D. "-!/\DP. FI\IN. F,\D. 

Tcrpcnoids 
Dclinition. classilicalion. occurrence, isolation f'ro111 essential oil. 
General aspects or structure determination 01· lcrpcnoids Complete 
structure elucidation ands:-, nthesis or gernniol and u-pincnc. 
Fl:nonoids 
Occurrence. nomenclature. general methods (chemical and 
s1x:ctroscopic) or structure determination or fhl\onoids. Isolation. 
structure elucidation and synthesis or Cyanin. Qu-.:rcelin. Diad;,cin 
and Chrysin. 

Steroids 
Nomenclature llr<;teroids. Structure elucidation of'chokstcrol. 
'\lcthods rm thc rolkrn ing co1nersio11s. 

I. Cholcslcr,11 -t'I estostcronc 
'") Cholcsll.:rol -t l'mgcslcrom: 
.3. Cholcst-:rol -t 5-U_illld 5-f1 cholanic acids. 

Practical Syllabus 

I I 

1 I 

2 

I. Colorimclrit· determination or the folio" ings: Carbnh:dralcs. am inn acids. prntcins. 
cholesterol. urea . 

., Extraction of organic compound from natural products: 1\11) \1nc orthc 1·ulln\\'i11gs: 
Isolation or Caffeine from lea le:l\cs 
I sol al ion of'l3-carotcne l'i-<1111 C,\ITOI 

Isolation tlf' limnncne rrom citrus rind 
Isolation ur nicllline frnm tobacco 
Isolation or lactose i'rom milk 
lsolatinn orCascin from milk 

Note: .-Im• e.rperi111e11I ca11 he ,·11Irod11ced or deleted in the JJ/'Ocltco/ clas.1011Il1e hwi, of 
< 11 ·a i I oh ii iI1 • of i •1st n 1111e 11Is c he 1111col.1·. 

Practical 

Suggested Books 

I. Pcricyclic Rcnctions. S.M. Mukhc1:ii Mac111ila11 India. 
2. Organic Phot;1chc111istr:-, . .I Co:-;an& 13. I lalton. Camlmdgc lJniH:rsit~ Prc-., :-,. 
; lntrnductnr:-, l'll\ltochcmistr:-, .. . /\. Co., and T. Camp l\lc(ir,l\\ I !i ll. 
-+ ·1 he Cnnscn at inn or Orbital S) mmelr:. R.B. \\ tnlll\\ ard and R. I loff111:111n" 
\ -:r agChcm ic '\cadc111 ic Press. 
5. Problem Sol\ ing approach to Orbital S) 111111ct1). R.L.:. Lehr and /\.P. 
:\ krchand 
6 Or~nnic Reaction:-, and Orbiwl S\mmetr,. 1'.I.. (iikhrist and R ( Storr. 
Ca111b~·idgc Uni,crsit:, Press. Ca111britige. 2"d ·1:dn. I <J7(J 
I. "\ I landboti- or Organic t\n:11:,sis Qualitati,e and ()uantitati\'l:" h: 11 I 
Clarkc and re, iscd by 13.1\ln) ncs. l:d\\ard Arnold (Pub.) .. I td. I 011<.1011. J lJ75). 
2. "Systematic Qualitati,c Organic Analysis" by 11.1\liddlcton. 1:dward Arnold 

I (Publishers) Ltd .. London 1959. 
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3. "A Text Book of Practical Organic Chemistry including Qualitative Organic

Analysis" by Arthur l. Vogel, Longmans Green and Co., Ltd., London 1966.
4 "Elennentary Practical Organic Chemistry" by Arthur I. Vogel, CBS
Publ ishers & Distributors.
5. "A Guide to spectroscopy in Organic C'helnistry' by PAVY
6. "Organic Spectroscopy', 3rd Ed., by Williann Kanil). John Wiley & Sons.
7. "Spectroscopic" Methods in ()rganic Chennistry, [).IL Williann & Ian

Flenn in o.

8. Vogel's 'l'e.xt Book of Practical ()rganic Chetni.stry by B.S. Furnersel. al.,

:.cnoman Group Ltd.
Assessment an(l Evaluation

Internal /\ssessunent:
25 Marks

'I'lleory
External Assessinent:

Marks (()2 Hours)

Internal Assessnnent:
05 Marks

Practical External Assessment:
Marks

e

Class Participation: Marks
Seno Marks
Mid 'Ferno li,xaln: 15 Marks

End 'Fernl IE.xano: Marks

Class Pa rticipation/Senn inar/[.ab record:

Marks
End Ternl Practical Exam: 10 Marks
Lab record: 05 Marks
Viva Voce: ()5 N/larks

Theory 

Practical 

3. "t\ Tc:-.t l300k 01· Practical Organic Chem istry including Qualitntive Organic 
/\na lysis" by Arthur I. Vogel, Longmans Green and Co .. Ltd .. London I %6 . 
.f. "Elementary Practical On.?,anic Chemistn" b\ Arthur I. Voucl. ens 
Pub I is hers & Distributors. ~ • • ~ I 

5. "A Guide to spectroscopy in Organic Chemistry' b) PA VY 
6. "Organic Spectroscop) '. 3rd Ed .. b) William Kamp . .John Wile.' & Sons. 
7. "Spectroscopic" Methods 111 Organic Chcmistr:-. D.11. William & Ian I 
i ·1c111ing. 

8. Vogel's Te:-.t Book ol' Practical Organic Che1nistr) h\ ltS I urner-,cl. ,ii .. 
; ,t' ngman ( irnup l.td. 

Internal Assessment: 
25 Marks 

1::-.tcrnal i \sscssrncnt: 
50 r-,.,Jarks (02 I lours) 

!ntcrnal t\sscssmcnt: 
05 Marks 

1:--:tcrnal Assessmen t: 
20 Marks 

Ass(•ssmcnt and F:ntluation 

• Class Participation: 05 l\1arks 

• Scmi1rnr/ Prcsenta1inn/ /\ssign111cnt: 05 i'vlarb 

• Mid Term 1: :-.am: 15 f'vlarks 

• Class Particip,1tinn1Sc111innr/l.ab record: 05 
Marks 

• l:nd Term Practical 1::---arn: IO r-,.,1nrks 

• Lab record: 05 rvtarb, 

• Vim Voce: 05 Marks 
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Course Code
l)SE-03

Course Title

S ectrosco ic Methods in Chemistr -II
Course II)

24 'llE/l)S/301

MARKS

3

P

Credits

I) u ra (ion:

Total

Credits
3 25 75

Exa:nination

Co u rse

Co u rse
()utcomes:

3.

4.

5.

6.

A Iter

2.

4.

5.

6.

7.

the principles of \ibrational spectroscopy,Fo II II derstand
vibrations.d ialonlic a nd polyllonoie noolecularine111di11(2

anharmon icily, and enorlnal nn odes.

l'o explore synunetry-based approaches to IIR Inodes and their
applications in studying bonding in ligands, conoplexes. and
luetalloproteins using resonance Rannan spectroscopy.
To learn the basics and applications of Mossbauer spectroscopy
tvor ana l}uing bonding, spin state.s, and ox idation states in Inelal

eoniple.xes.
gain sonne basic knowledge of electron spin resonance

spectroscopy and its application in inorganic eonlple.xes.
Ino roan ic vibrationalUnderstanding of various concepts of

spectroscopy
Inorganic nuclearKnowleclue of various inn portanl segnnelll:s ol

Inagnelie spec lt•oseopv
the completion ot' this course, lhe students will be able to:

a lid no rno I nnodes.Explain molecular vibrations. anharlnoniei1>L
and apply these concepts to analyze vibrational spectra.
Utilize symnoetry and group theory to predict IR noodes and

interpret bonding in ligands, conoplexes, and noetalloprotein.s.

Apply Mossbauer spectroscopy 10 study bonding, spin states. and

oxidation stales in noetal coin plexes.
electron spinbasicUnderstand concept resonance

spectroscopy and its application in structure and bonding 01' sonle

inorganic conlplexe.s.
Determine the vibration active of dillt•rent molecules of

various structural pattern
Utility 01' inorganic noolecules in NMR spectroscop.\

Knowledge of various NiiVIR spectroscopies of spin aclive
inoreanic mile lei.

COURSE SYLLABUS
Note: l. Question no. I is conopillsor» which contains short answer type que.slions and to be

set froin the entire syllabus.

II. Ill & IN/. 'l he candidates2 Eight questions will be sel. each of lhe lilli1S I.
required to atten1Pl questions in all seleclill(-l at least one question each section. . \ II
questions shall carry equal lilarks.

[he question paper no ust be -set in consonance wilh course outcomes.

ContactNo. Contents

Rota lional spectroscopy
ic racl iat ion! Basics o!' Molecular Speelroseopy : and

3 

Course Code 
DSE-03 

j T I' 
(_llrs) 

Course Title 
S cctrosco 1ic Methods in Chemistry-II 

L T I I' Total 
Credits Credits Tl 

I 3 2s 

Course ID 
2-11/( ·1 I E/DS/30 I 

\1ARK~ 
TE Total 
50 75 

E:uu11i11alion Duration: 2 11 rs 

Course 
Ohjccti, cs 

I Course 

I Outcomes: 

I . l'n undl'r<.,tand the principles or , ibration:tl spl'ctruswp:,-. 
including di:1to111ic and pol) a10111Ic 111ukcular , ihr:1tin11 .... 

') 

-1. 

,111har111nnicit:,. and nnrmal 111ock!-i. 
To e:-.:plorc S) mmetr)-bnscd approaches to IR modes a11d their 

applications in stud) ing bonding in ligands. enmplc:-.cs. and 
meta I loproleins using rcsonanu· Rrnnan spectroscopy. 
Io learn the basics and applications or Mossbaucr spcctroscop) 
!'or an,il:,-1i11g bondi11g. spin sl.ites. and ll'\idation '>late<, in ll1l'lal 

comple'\es. 
I u gain sorne basic kmJ\\.lcdge ul clectron spin rl''>l111am:l' 
spectroscopy and its application in inorganic comple:-.es. 

5. lJmlcrstanding or various concepb ol' l11org,111ic \'ibrati o11al 

speetroscop) 
(1. i<.mm ledge or, ariuus important scgmenls ,11' Inorganic 11t1l·k:1r 

rnagnetic -.pectruscup:- ____________ _ 
Al'tcr 1111..· C(Hnpktion ol'thi-, course. till' -,1utk11ts ,, ill bl: abll: tu. 

I. L:-.plain molecular, ibratio11s. a111lan11011icit:,-. ,111d nurrn(tl 11wtk'>. 
and appl) these C(lllccpts to anal) 1c, ibr,11iu11al spectra. 

') Utili1.e S) rnmetr) and group them:- tu predict JR modcs ,1ml 

intcrprct bonding in ligands. eomplc.'\cs, and rnctalloprotcins. 
J. /\ppl) Mos~buucr spc:ctrnscop) tn stud) b()ndi11g. ~pin ~lute~. a11d 

o:-.idation states in metal cnmple.,es. 
-l. l 11dcrsla11d basic coI1-;cp1 uI· electron spin resuI1aI 11.:c 

spcctrosenp) and il!-i application in struclurc and hn11ding n l'srnrn; 

inorganic compk:-.cs. 
5. Determine the , ibration acti,c modcs or different molcculcs o r 

various struclur:1I pnllcrn 
(i. lJtilit:, ol inorganic mnlccub, in N:\ m spectn1-,c(1p> 
7. 1(110\\leclgc oi' ,a,i()U<; Ni\1I{ spt:C[l'USl'llJ) ICS ()r spin acl i\ L' 

inor~anic nuclei. f-----------.__ _ _ __ ,.__ _ ________ _ ______ ------- -
COURSE SYLLABUS 

Note: I. (,)ucstion Ill). I is compulsor:,. ,,hich cnnwin<; shun ans,,cr l)pe lJLH.:stions a11d to hL' 

s-:t i'rorn the entire..,, llnhus. 
1 

2. Light questions 1~ ill be set. l\\'O lru111 1:,1\.'.h or thc units I. 11. 111 & IV I hL' ca11did,1ll.:.s aI1.: 
required tll attempt lllur questions in ,ill -,cleL·ting at least unc quc..,tiun rr,H11 L\1ch '>CCt i1lll ,\ II 

questions shall c,tlT) equal marks. 

1 '\. I he question paper mu!->l be set in eu11soI1.1nce "ith course uutcnmcs. 
r 

L111it No. Contents 
C --,----

Rotational spcctrosrnp~· 

Co11tael 
11 rs 

I l 
L ______ IL1s1cs 01· l\1olccul:1r \pcclI\1sL'UJ)\: Llectru11iag11l·_li~ 1·:11.k1l1P11 :11~- - _ 
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11

Ill

Suggeste(l
Books

its region. representation of spectra, signal to noise ratio, resolving
poyser, width and intensity of spectral lines.
Rotational (M:.erowave) Spectroscopy: Rotational Spectroscopy-
Rigid dialonoic Rotator. Selection rule for rotational/nnicrowave
spectrum, determination of bond-length, intensity 01' spectral lines,
effects of isotopes on rotational spectra, Nonrigid rotator, Stark

Rotational spectra of linear polyatonnie Inoleellles.
Application of ierowave spectroscopy.

Vibrational Spectroscopy
he vibrating diatonnie molecule, force constant, zero-point eneroy,

s i Ill ple ha ic vibrator, anharnoonicity. Morse potent ial,
furdamental bands, hot bands. diatoniie vibrat ingovertones,
rotators, P, Q), R branches, vibration of polyllonoic nooleell les,
nornnal noode o f vibrations.

Spectroscopy: Stokes and anti-Stokes lines. Polarizability
ellipsoids. Pure Rotational Rannan spectra. pure vibrational Rannan
spectra. Selection rules. IRIlle of Mutual Exclusion. Polarization of
li2ht, Ranvan [iflC•et, Application of Ranoan and In fro-red
s netroseo in structure deterill ination.
Mossba uer
Xlossbauer Spectroscopy: Basie Principles, Spectral display,
l)oppler shift ancl recoil energy, isonoer shift and its interpretation,
Application 01' the technique 10 the studies of bonding and structure.s

of :••eand Sn conopounds.

ESR Spectroscopy
I i leet ronie paratnagnetic resonance speel roscopv I•heorx
Pri ICiple. Presentation of spectra. I lypel'line splittinu, o ullue.
anisotrop\ in value. significance of g-faetor, zero-field splitting.
Krunler's degeneracyL application to transition noetal coin plexes.

resonance in EPR.
I no rga nic vibrational Spectroscopy

anc /\lBi, (CGI'OIIP theoretical of bond in gtreatnnenl)
till) bidentate lieands (nitro-n ilrilo & th iocy nalo-isoth ioeyanal()
complexes)
Inorganic Nuclear Inagnetic Resonance
Basic Principle 01' NM R. NIIclear relaxation. Factors a

nuclear relaxation.
resonance. Lanthanide shift reagents. an over\ of NIVI R

other n lie I ides ith em phasis on and sn NMR.
A1) Olication ill inorganic istrv

11

12

Introduction to Spectroscopy- A (Guide 101' Students of ()rganic ('henlistr.\ ,

2nd lid n. Bv l)onalcl l. Pavia, Gary M. l,annpnnan and (George S. kri/.

Saunders (iolclen Sun Inurst Series. Ilarcolll't Brace (å)lleue Publishers. New

2. Spectronoetric Identification of ()rganic ('0111pounds, R. VI. .SiÅærslein, (i. (
•

Bassler and •F. C. Morrill, John W ilLhL
3. Application Spectroscopy of ()rganic Conn pounds, J. R. l).ser, Prentice
I lail.

II 

Ill 

IV 

its region. represc111atiu11 01· spcctrn. signa l to noise ratio. rl'sol\ ing 

pn·,cr. "idth and i11tc11:-.it) orspectrnl lines. 
Ro!ational (M en)\\ a\ e) Spectroscop): Rotatiu11al Spcctro..,cop) -
Rigid diatomic Rotator. Selection rule ror rotational/micnmavc 
!-pl'ctrum, determination or bond-length. intcnsit) or spectral lines. 

clT.:cts or isotopes on rotational spectra. Nonrigid rota tor. Stnrk 
clT.:ct. Rotatio11al spectra or linear pol)atomic molecules. 
,\pplicat1nn or nicn)\\,l\C :-.pccllw,cop). 

\'ihrntional Spcctroscop~ 
•. h.: , ibr:1ting diatomic molecule. force constant. /crn-pnint cncrg). 
!-imple harnwnic \ ihrator. a11harmo11icit:,. I\ lorsc j)lllenti,1I. 

ru1 damental hands. 01,,crtoncs. hot bands. diatomic , ibrating 
rnutms. P. (). R brnnehe:-.. , ibrntion or po l:, atomic molecules. 
nurmal 111ode 01·, ibrations. 

Raman Spectroscop)·: Stokes and anti-Stoke!:-. lin<.:s. l>olari/ahilit:, 
ellipsoids. Pure l{otational Raman spectra. pure , ibrntional l~a111a11 
!-pLctra. '-;election rules. Ruic or Mutual E:-.:clusion. Polari/ation 01· 
light. Raman I Tkct. /\pplication or Ra111an and !111·rn-rcd 
~ KctI'l1..,co )) in structure determination. 

l\lossbauer spectroscopy 
\h,ssbauer Spectroscop): l3asic Principles. Spcctr,il displ.i). 
Doppler shili and recoil energ). iso111er shill and ii!:-. i11tcrprctatio11. , 
1\pplicntio11 or the technique tu the studies orlm11di11g and -..tructures 
ul e and Sn compounds. 
ESR Spectrost'OP) I 

I I lc\.'lw11i1..· p,1rnm,1g11etic rc-.;\111.111ce spcctI'llSCl'J)): I ill'lll"\ .ind 

hi 1eipk. J>resL'llt.1tiu11 01· :--pcctra. 11:, pcrlinc ..,plitting. g , alt1<.:. 
,111i~nlrnp:, in g \.tllll' . ..,ignilicancc u1· g-l:.11.:tur. ;crn-licld -..plit1111g. 
kn.1111LT's degcner,lC) . ,lpplicatinn 10 transition metal cumplc'-.c..,. ' 
Dnublc resonance in LPR. 

Inorganic ,ihrational Spcctroscop~· 
'->_\mmetr_\. sha )cs and number or IR modes /\ll,. ,\ll;. ,\ll,. ,\ll, 
,lllL \ll,, ((iniup theorctic:il trcat111rnt) l1H>lk oi' bl111di11g nl· 

,1111L1ide11tnll' lig,111d.., (11itro-11itrilt1 & thioc) 11alll-ist1thiuc:-a11,1to , 
l 'lll 1pic'-.L''i) 

lnc-rg:rnic Nuclear magnetic Resonance 
lla-..ic Principle nl" NMR. Nuclear rcla:-.:ation. htctors al'li.:cting 1 

1't1Lle:tr rc"1,atio11. elfoct or chemical c,changc 011 -;p..:ctrum. 
I )luhlc l\.",()11,111L'l'. l.a11tha11ide shirt rea!.!.Cllls. an ()\ en il.'\\ ni' ~ 0. 11{ 

~I [ 1) lllj 
l ' I. lllhcr 11uclidl's "ith emphasis 011 • J>. I. ,111d '-.11 i'-.\11{. 

l I 

I 2 

I l 

\p 1licatio11 111 i1hlrga11ic chemistr:, 
-----I-

Suggested 
Books 

I. l11tnlductil1n to '-;pectrnscop)- :\ Ciuide 1·m \tudcnts oi' Org,111ic ( ·1ic111is1r:,. 
2nd 1\111. 13_\ Donald I Pa, ia. (iar:i i\1. l.,11np1rn111 ,1ml Cicllrgc \. kri/ 
'-,1u11,lcrs (ioklen '-.unhur..,t \erie-; I brcourt lhacc ( ollegc l'uhlishcrs. '\cl\ 

Yll k. 
2. ~pectrnmctric ldcntilication orOrg,rnic Cl1mplH111d..,_ R . \I. '-.i1,cr:-.1ci11. (i. l" 

11.i:-.slcr and r. C. Mmrill. .lnl111 Wile_\. 

3 . . \pplication 01· Spectroscop_\ or Organic Crnnpuunds . .I. I{. I):, er. J>rcntil'L' 
I !all. 
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4. Spectroscopie Methods in ()rganie Chena istry. l). II. Williatns and

Flenling, •rata McGraw-I lill.
5. Organic .Speclroscopy by Willianl kenop. John Wiley L

6. ()rganic Mass Spectrometry by K.(i. & E.P. James. & IBII
Publishing Co.
7. ()rganic Spectroscopv (Principles & Applications) by Jaglnohan.

lnternal Assessnnent:
25

I ixternal Asscssnnent:
SC Marks (02 1 lours)

Class Part icipation: 05 Marks
Senn inar/Presentation/ Assi!-'lllnent: ()5 Marks
iM id 'l Q't•nn li.xatn: 1.6 Marks

End •cermli.xalll: Marks

4. Spectroscopic 1'vkthods in Organic Chcmistr:,. I)_ l·I. \\ illiams and I. 

1

1 kmin!.l. lata \ kGr,m-1 lill. 
5 U rga111c Spcctrm,cop:, b:, \\, tlltam Kemp . .Jnhn Wtlc:,. 
(1 Organic l\las.., Spcctrnmctr) b:, l, .C 1. Dns & 1:_p_ .lamL's. (hl"ord & 11~1 I 
Publishing ( ,>. 

7. Organic Spcctroscop> (Principles & /\pplication-.) b:, .Jagmolrnn. 
• Class Panicipation: 05 [\J,1rl,-, 

• Scm i11;11·1Prcscntalil1n \ssignmcnt: 05 I\ larks 
• \fol I crm I ,.1111 15 '.\ lark-, 

Internal ,\s.,cssmcnt: 
'2, \lark'> 
~ --------11-----
1 1- .,,L·rnal ,\s,c ... smcnt· 

~----~='_-c i\ 1arbj_!J2 I lours) 
• Lml l'crm I ,:1111: 50 \ l:1rk _-, 
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Credits

3

Course Code

MDC-03

(Hrs)

Examination
Duration:

Course
Objectives

Course

Outcomes:

Course Title

Instrumental Methods of Analysis

Total

Credits

3 50

Course II)

241/CHE/MD/301

MARKS

Total

753

2

4

5

6

7

2

4

5

6

7

25

Theory: 2 Hrs

Understand the fundamentals of qualitative and quantitative

analysis, including sampling, data evaluation, and error

Ilianagennent.

Develop a thorough understanding 01' statistical techniques
evaluating analytical data and expressing accuracy and

precision.
Explore the principles of IR and U V-speetroscopy, including lhe

interaction of radiation with matter and the application of Beer-

Lamben's law.
Learn thermal methods of analysis, including thernnogravimetry,
diflu•ential thermal analysis, and their applications in

quantitative estimation.

Understand principle and application of atomic absorption
spectroscopy and flame photometry.
Study the principles and applications of electroanalytical

techniques such as pH metric, potentiometric, conductometric

titrations.

Acquire an understanding of polarography, including its

principles, instrumentation, and applications.
After the completion of this course. student will be able to:

Apply the principles 01' qualitative and quantitative analysis to

evaluate and interpret analytical data efL•ctively.
Perform error analysis and statistical testing using F, Q, and t-

tests and calculate confidence intervals.
Analyze spectral data using the principles of U V -Visible and

in frared spectrolnetry and interpret structural in formation.
Demonstrate proficiency in using thernlal analysis techniques

(TGA, D'I&A, DSC) lör quantitative estilnalion and Inaterial
characterization.
Learn atomie absorption spectroscopy and flame photometry
principles and uses.
Conduct pH nnetric. potentiometric. and

titrations to delernline equi\alence points and pKa values.

Use polarography the analysis of various sainples and

I 

I 

Course Code 

MDC-03 

L 1--,,--r I~ 

3 

(Hrs) 

T l 
Examination 

Duration: 

Course 

Objectives 

Course 
Outcomes: 

f-

Course Title I Course ID 

Instrumental Methods of Analysis 241/CHE/MD/301 

L 

3 

C fr 
-- - ~ -

Total 
- - -- Credits >--- - -

MARKS 
- ~ 

~ 
-

Credits Tl TE Pl PE Total 

11- -- --
3 25 50 

- f- -
- - 75 

'"' .) 

-l 

5 

6 

7 

I 

2 

3 

-l 

5 

6 

7 

Theory: 2 I !rs 

Understand the fundamentals of qualitative and quantitatin: 

analysis. including sampling. data evaluntion, and error 

management. I 
Dc,clop a thorough understanding or statistical techniques ror 

evaluating analytical data and expressing accurnc) and 

precision. 

Explore the principles or IR and UV-spcctroscop). incluc.ling the 

interaction or radiation with matter and the application or Lkcr- , 

Lambcn·s 1,1\\. 
Learn thermal methods of anal) sis. including thennogra, imetr). 

dilTcrcntial thermal anal)sis. and their applications 111 

quantitative estimation. 

Understand principle and application or atomic absorption I 
spcctroscop) and flame photo111ct1"). I 
Stud) the principles and applications or clectroanal) tical 

techniques such as pl I metric. potcntiometric. condudomctric 

ti trat ions. 

/\cquirc an understanding or polarograph). including 

principles. instrumentation. and applications. 

,\Iler the completion or this course. student "ill be able to: 

its 
I 

,\pply the principlt:s or qualitati\l: and quantitative anal)sis to : 

evaluate and interpret anal)tical data clkcti\cl). 

Pt:rf'orm error analysis and statistical testing using F, Q. and l­

tcsts and calculate conlidencc intervals. 

Anal) /.C spectral data using the principles or UV-Visible and 

infrared spectrometry and interpret structural information. 

Demonstrate proficienc) 111 using thermal anal)sis tt:chniques 

Cl GI\. DT/\. DSC) ror quantitati, e estimation and material 

charactcri1ation. 

Learn atomic absorption spectroscop) and llamc photometr> 
principles and uses. 
Conduct pl I ml!lric. potentiornctrie. and conduL·tomct1ic 

tit rations to dett:nninc t:qui, a knee points and pKa , alucs. 

Use polarograph) lc.ir the t11H1l)sis or ,arious samples and 
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understand its role in analytical chemistry.

COURSE SYLLABUS
Note: l. Question no. I is compulsory, which contains short answer type questions and to be

set from the entire syllabus.
2. Eight questions will be set, two from each of the units l, II, Ill & IV. •l'he candidates are
required to attennpt four questions in all selecting at least one question from each section. All
questions shall carry equal nnarks.
3. The question IXtper Inust be set in consonance with course outcomes.

Unit No.

111

Contents

QUALI'I*ATIVE AND ASPECI*S OF
ANALYSIS
Sampling, evaluation of analytical data, errors, accuracy and

precision, nnethods of their expression. normal law of distribution if
indeterminate errors. statistical test of data; F, Q, and I-test, rejection
of data, and confidence intervals. ()rigin of spectra. the interaction of

radiation with matter, fundannental laws of spectroscopy and

selection rules, validity of Beer-Lambert •s law.
OPTICAL METHODS OF ANALYSIS
U V -Visible spectronwtry: Basic principles of instrumentation
(cho ee or source, and detector) l'or single and

double beann instrtllnent.
In fraped spectrometry: Basie principles of instrumentation (choice of

source, noonoehromator & detector) single and double beano

inst runnents: sanipling tee h n iques. Structural illustration th rough

interpretation of data, [iffieet and inaportanee of isotope substitution.

THERMAL METHODS OF ANALYSIS
Vhermogravimetrie Analy.sis ('I'GA): Instrumentation.
factors affi2eling thermogranos, application of thernnogravinnelr_v•,
Differential "Vhermal Analysi.s (IYI'A): Instrulnentation, D curves,

al'léeting IYI'A curves, applications of' D'I A.
Differential Scanning Calorinwtrv (DSC): Introduction.

nstrunnentalion, DSC curves. laetors a l*iéctino DSC curves.

applications.

ATOMIC ABSORPTION
-Aton-.ie Absorption Spectroscopy: Principle, instrumentation, I lollow
cathode I(llnp, Application of atonnic absorption spectroscopy,
Advantages and Disadvantages of Atomie Absorption Spectroscopy.

FLAME PHOTOMETRY
heory of flanoe photometry, [Effect of Solvents in Flanne

photometry, Factors that influence the intensity of ennitted Radiation
in Flanne photometry, lilllitations. application ot' flalne photonietry,

Interlerences in Flanne photonoelry.

ELECTROANALYTICAL METIIOI)S

Contact
Hrs

II

11

12

11

understand its role in anal1tical chemistry. 

COURSE SYLLABUS 
Note: I. Qu.::stio 1 no. is cornpulsor). \\hich contains short ans,"cr t) pc questions and to be 

1 

set from the entire S) Ila bus. 

2. Eight quLstior-s \\ i II be set. t,, o from each or the units I. 11. 111 & IV. I he cand idutes are 

required to attempt four questions in all selecting at least one question from each section. /\II I 
questions sh:tll ct IT) equal marks. 

3. I he question paper must be set in consonance\\ ith course outcomes. 

Unit No. 

11 

Ill 

Contents 
-

QUALITATIVE AND QUANTITATIVE ASPECTS OF 
ANALYSIS 
Sampling. e\aluation or analytical data. errors. accurac) and 

prceision. methods or their e,prcssion. normal la,\ ,) r distribution if 

indeterminate errors. statistical test or data: I·. Q. and I-lest. rejection 

of d,1ta. and confidence inten als. Origin or spectra. the ir'teraction 01· 

radiation with matter. fundamental 1,1\\s or spectroscopy and I 
selection rules. ,alidit) ol"Beer-Lambcrt·s la,,. 

-
OPTICAL METHODS OF ANALYSIS 

I l \ -Visible spcctrnrnelr): Basi<.: principles or instrumentation 

(clHi ce or soun.:e. nHrnochromator and detcetor) for single and 

doul-le beam instrument. 

Infrared spectromctr): Basic principles or instrumentation (choice or 

I source. monochromator & detector) for single and double beam 

rnstnimcnts: sampling techniques. Structura l illustration through 

interpretation ol' data. l:ffect and importance nr isotoFe sub:.,titution. 

TIJERI\IAL METHODS OF ANALYSIS 
f'hcrnognl\ imetric i\nalysis (I G/\): ln-;trumcntation. tl·ermogram. 

1 1~1ctors affecting thcrmograrns. nppl icat ion o 1· thcnnogr,l\ i 111ct1): 

I 
_)il'l"i.:rential lhermal ;\nalysis (DI\): ln'>tru111c11tation. 1)1 \ cune-,, 
ilCtn ·s afkcting [)I ,\ cun cs. applications nr I) I/\. 
)il'krential ~canning Calorimetr_\ (D\C). Intrnduetion. 

nstrumcntation. DSC ct11·\·cs. lite tor-. al'lecting DSC cun es. ' 

I 
applications. 

.-\TOMIC ABSORPTION SPECTROSCOPY 
' r\torric .\bsorption Spcctrnscop): Principle, instrumentation. 1 lollo\\. 
; cathode lamp. Application or at1)111ic: absorption -.pectroscop_\. 
I ,\th antages and Disach antagcs llt' /\ torn ic Absorption Spcctroscop_\. j 

FLAME PHOTOMETRY 
J ~.-heory or flame photometry. Effect 01· Solvents in I· lame 

I 
photomctr_\. I actors that influence the intensity of emitted Radiation 

in 1:1:.irnc photornetr). limitations. application or' flarnc p'.mlornetry. 

I ntcrL:renccs i 11 I· lame photornL'tr;,. 
;-------+--

IV f. L F. CTR O AN ALY TIC AL \JF.TIJODS 

Contact 

Hrs 

II 

I I 

12 

I I 

PY 
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Classification of electroanalytical noethods, basic principle pH
nnetric. potenti01netric and concluetonnetric titrations. h n iques
used for the determination of equivalence points. "l'echniques used

for the deterillination 01' pKa values. Polarography: General

principles, diffusion-controlled current, dropping mercury electrode,
Ilkovic equation (without proof). Hal iZwave potentials, application of

polarography. Annperometry: principle and application.
Suggested
Books

3.

4.

5.

6.
7.

8.

9.

Mendhann, .J., A. l. Vogel's (2009) Quantitative Chemical Analysis 6th
Ecl., Pearson.
Willard, 11.11. et al. (1988) Instrumental Methods of Analysis, 7th Ed.

Wardsworth Publishing Company: Belinont, California, USA.
Christian, G.D. (2()()4) Analytical Chemistry, 6th Ed. John Wiley &
Sons: New York.

Seståk J. l'herlnal Methods of Analysis: Principles, Applications and
Problems
Chatwal G.R. and Anand. S.K. Instrunnenlal Methods 01' Analysis
Skoog. D.A. Iloller F .J Crouch. S. R. Atonoic Absorption Spectronnetry
I larris. I).C.: Exploring Cheniieal Analysis. 9th Ed. New York. W'.l l.

Freenvan, 2() 16.

Khopkar. S.M. Basic Concepts of Analytical Chennistry New Age
International Publisher, 20()9.

Skoog, D.A. Holler F.J. & Nie,nan, T.A. (1979) Principles of

Instrunnental Analysis, Cengage Learning India
1(). Mikes. O. (2()()8) Laboratory I land Book 01' Chroniatographic & Allied

Methods, Elles Harwood Series on Analytical Chennistry, John Wiley &
Sons.

I l. Ditts, R. V. (1974) Analytical Chennistry: Methods of separation. van
Nostrand.

Assessment and Evaluation

Internal Assesstnent:
25 Marks

Theory
External Assessinent:
50 Marks (02 1 lours)

e

Class Participation: Ndarks

Seminar/Presentalion/Assignnnent: 05 Marks

Mid Term li.xano: 15 Marks

End li,xmn: Marks

Suggested 

Books 

Theory 

Clnssilicntion or elcctrnanalytical methods. basic principk or pl I 

,rctric. pokntiomctric and conductomctric titrations. I cchniquc!> I 
uscd ror the determination or equhalencc points. lcchniques usd 
rur the determination or pKa values. Polarography: General 

principles. diffusion-controlled current. dropping mercur) electrode. 

llko, ic equation(\\ ithout prool). 1 lalf-\\a,c potentials. application of' 

polarograph). /\mpcromctr): principle and applicatio11. 

I. Mendham . .I .. /\. I. Vogel's (2009) Quantitative Chemical ,\11al)sis 6th 

Ld .. Pearson. , 
\\ illan.L 11.11. ct al. ( 1988) Instrumental Methods or /\nalysis. 7th 

\\ ardsworth Publishing Compan): Belmont. California. US/\. 

3. Christia11. G.D. (2004) /\11al)tical Chemist,'). 6th l:d. John Wik) & 

~ons: Nc" York. 

4. \est[1k .I. I henna I Methods or /\nal) sis: Principle!:-.. ;\pplicat1011s a11d 

Problems 

5. Chat\\al G.R. and /\na11d. S.K. lnstrumc11tal Methods or /\11alysis 

Ed. 

6. 'ikoog. D.,\. I lollcr F .. I .. Crouch. 1.i. R. /\10111'.c \hsorption Spectromctry 
7. I larris. DC.: I ,plmi11g ChcmiL":tl :'\11aly'>i-... 9th l.d. \;,.;\\ ) urk. \\ .11. 

I:recma11. 20 I (i. 

8. Khopkar. S.1\1. l3nsic Concepts or /\11al)tic,ll Chernislr). l'-e\\ /\gc 

International Publisher. 2009. 

9. Skoog. D./\. I lollcr F.J. & Nieman. 1./\. ( I 979) Principlcs or 

l11stru111ental /\11al.) sis. Ccngage I .earning India 

I 0. !\likes. 0. (2008) Laborator:,- I la11d !look ol"Chromatographie & ,\I lied 

l\kthoJs. l·lles I Iarnood Series 011 /\11al)tical Chemistr). John\\ ik) & 

'SOil!:>. 

11. Dilts. l{.Y. ( 1974) /\nalytical Chemistry: Methods or separation. ,an 

Nostrand. 

l11tcrnal 

25 Mark\ 

, \ sSCSSl11Clll: 

I ::-.tcrna I \sscssmcnt: 

I ~0 !\larks (02 I lours) 

Assessment and E, aluation 

• Class Parti!.:ipation: 05 f\larb 

• Scminar/Prcsc11tatio111 /\ssig11111ent: 05 Mark~ 

• tvlid l\:rm L:-.am: 15 Marks 
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Course Code
V AC-02

Course Title

Interdisciplinary chemistry

Credits
Credits

22

Exa Illination

Course

( rse

35

l)u ra tio n:

Course II)

IDE

Practical Nil

Total
2 15

Understanding of various concepts Sol id-state cheniistry

.St11d\ of various ionic solid SII'UCt111•es

I hiderstandinu o l' various concepts 01' X-ray er.sstallozraph.\
knowledge of F.leetronic Structure of Solids
Understanding of Senaiconductors, their types and properties
Study of N01nencIature 01' heterocyclic coinpouncls
Sylt helic Inethods and chelnical properties of ic

Sllldents ill be able 10 learn about:

sonle ilnportant ionic structure

X-ray crystallography and illiportant aspects

their properl ies.

Notnenclalure. sullheses cheiliical reac'ltons

heterocyclic conopounds or di rine sizes
COURSE S\LLABUS
Note: I. Question r o, is cotnptllsory. which contains short ansuer ions and to be sei frot)l

lhe ent ire llahus.
l' urther. ei2hl ill be set. fronl each of the sections A. B. & l). Ilie are

tequired 10 at quest ions in all selecti112 at least one queslion each >ection. All questions

shall carry eq nnarks.

Contac!
Unit No. Contents

Solid state-I
Solid-stale ist

kill ice planes. Weiss indices. lilillet• 

torn- lae. interlacia I angle. .sollle ionic solid / 
inc blende or .sphalerile. Iluorile. antifluorite. 
rutile. erovskite. cristobalite.

Solid I

its classilic•atlons.
indices. d spacine

.SI rock still.

rill ile sl anli-

\'liller indæes iljr plane. Bragg Inelhod X-ray structural anal \ sis

of electronic structure 01' sol ids- lheorx, .

noetals. insu lator.s and seno iconcluetors. Intrinsic and

seniieonductors. doping setnicondllc'lors. p-n iunclions.e \ ri n.SlC

superconductors. ()ptieal and Magnetic propert ies.

Heterocyclic lids-I
std Inalie (l lie unclnonoene re

reactions (includingfused rinu svstelns. General synthesis and

Course ( ode 
\AC-02 

Course Ti tit' 
lntl·rdb,ciplinary chcmistry 

Courst ID 

l 
I L I T I' 

1 
Total 

L I T I' 

Credits Tl I n. l'I I ( II rs) 

~i__J__ _ . _ __2~ ______ 2 __ ...___15_+3~-

l'E Total 

50 
I 

E\alllination Duration: Thcor~: 2 llrs l'rartical t\il 

l -- - ---I- --------------~-------- --- -
Cuurst· 

1 
Objl'rti, es 

• 
• 

lJ11tk-rs1a11di11g or \arin11, Cl)J1l't'pls 'inlid-.sl:ttl' Cill'llliStl'_\ 

'i1ud) ol'\ariuus ionic solid structure-. 

• l J11der:-.1a11ding lli' variou ... CllllCl'PI" oi' X-ra: lT) ,1allogr.1ph) 

• l,111111 kdgc o!' I· ll'ctronic Slrurlun; ul' Solid, 

• lJ11dcrst:111di11g oi'Sc111ico11duc1or-;. their type-; and i-rnpcrtil·:-. 

• Stud: nt'Nomcndature ol'hctcroc)dic crn11pou11d" 

• S) 111hc11c mcllwd-.. :md chemical prnpl'rlies ()r hl·le1 oc: d il· 
... ___ _ __ ___ _ __ COl!ll)lllllld~ ,if 1;1rio~~-j~~ \I/Cs._ 

I 

I 

< ·our._,. S1udc11h II ill be abk l\l karn ah,H11: 

011trn111l's: • Cu11ccpts or 'ltilid-stalc cl11:1111s11:- and lhl· 1,1111,: -.1ructurl' ,ii 

soI11c i!llpon,1111 i,lllk slructurc 

• X-ra: cr: slallograph_\ :ind I111puna111 ,tspcl·ts 

• Ekc1n111ic ~lll!Clllrl' or Solids "11l'l'l.tll_\ Sl'lllklllldlll'l\ll"', :111d 

111,:ir prupl'rlll'S . 

I COURSE SYLL \IH1S 

• 0.tlllll.'11clalurl'. s\ 111111.':-.l':-. .111d lhl·11111.·,tl rca,:1i,,11-, ,11 

helcrocyc I ii.: C(\111 ptit111d-.. t 1 I di l'li.·: l·111 n11g. ,ill·, 

, ,oil'' I ()lll',1io11 Ill I i\ l'll!llpulsor:,. II llich l'Olll,1i11, ,hon :11h11l'r I) J)l' qucslilllh :111d Ill h,· sci rr,>111 

I r he t'l1t I l'l' <;.' I lahu ,. 

: I urllll'I'. t·1gl11 ,,u-: ~tio11• 11111 hl· sl'l. l\\t' lrolll t';llli uI· the 'l'l'lltHl, \ . II. C ,\.. I) I ill' c:111d1d.11l', .i l 

: 1"1:quirt·d l\1 .i11c111p1 ltiur q,11.·,1i,111s in .di ,ck·c1i11,:! al k:1st tllll' qut·::.tiP11 lr.Hll l\lCll --·clIP 1 .\II q11,,1 wh 

I ,11:111 c:11r) cqu,il ,nark-... 

l .i I ht· qul·,1in11 paper mus. he ,c1 in co11s<111a11cc II ilh ctiursc (lL1tc11111c, 
- r- - ---

1 Unit :'\o. i Conlrnh 
7 

II 

111 

1 Solid st:lll'-1 

I 
~tdid-,1:ill.' ( l1L·111i-,1n lnln1dt1l·tiP11. unit cl'II I1s cl.i,,i i.·.1t,,111s. 

l,1111l·l·. l;i:11cl· plane-.. \\ l'''" indicl',. n1ilkr indkl''-. d ,p:1ci11g 

I 
!(>I'll ul<1l'. intl·rliicial a11gk. \Pille 1t111ic -..olid ,11 ut:ldrl·s: ,-_,ck -,,ill. 

;inc hkntk ur ..,phakrill'. llutirill'. an1illul1rill'. rutik :-.trncturc. :1111I-

~ : ,k. pc!·o, skill'. cristobalitc~- ___ _ 

I Solid statl•-11 
7 

I \-lilkr ind l'l's liir planl· l!ragg mcllH1d pf .'\-ra, ,1ruc1ur;1I :111al>-..i, ' 

I ul l'l)'l:il-.. ckl.'lrun1c "tructurl' 01 · stilid..,. h:111d 

1 -,1 ruct lll'l.' u I 111L'\a k llhll l.1tors and 'L'l11 ico11duc1or, 
i 

I 

I 

l'\1 ri11sil.' 'L'l11iCPllduclllr-... do11i11g Sl.'111ict1nducturs. 

-..upl.'rcondm·tnrs. Opt Ica I a11d f\ lagnl'I ic prtljk'rl il·., 

lktnoc)dic rn111pou1Hls-I 
s.;_\ ,tu11atil· (I (;11111sch-\\'idn1,111J 1H1111c11cl:ilurl' liir 

llll'\\1'\ . h.111d 

l111ri1hil· :,n,I 

p-n _ju11c1i1ll1-.. 

Conl:tl'l 

11 r, 

7 

I·usl'd l'lll!.! S\SIL'llls. C11.'lll.'r,_il_ ~11hcsis and I"l',ll'lIt1I1, (1ncludin•1 
1 -------"'yl 
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n•.eehan isnn ) lhe inus: I 'h ree-lnelll be red
oxirane. azirane. oxazirane, diaziridines

I•our-noelnebered heteroc\Æles: ()xetane and azet idine
Heteroeyclie en 111 pounds-II

helerocu•les:

eorv:

( ieneral nthesis and reactions (includinu Inee•hallislll )

illiiclazole.l: iN bered hetero€\€les: raxole.

isooxazole. lhiazole. isolhia,'ole•. Conlpat•ison 01

basic character.
Suogesled BooK•s

SUGGESTED WEB SOURCES:
• .Solid slate chenlisll•x : An introduction bx l.

Solici Slate Chenlislr.\ anci its Applications

Principles of the Solici State I l. V. Keer
Ph} sical Chetni.slty by Peter Atkins and

20 1

Principles of Ph wical Chelliisll•v bv Puri.
Publishing Co.).

• IL A. Moore.
A lilli011\ R.

I 'aula (()Ä Ulli

Sharnv,l Pathania (Vishal

'l•extbook of sical Cheniisu•.v by K. l.. Kapoor ( i lill A1

C0111prehensi\Q I Ieteroc.\clic C 'Ilelllistr» A.R.

I leteroc.x.•licChetnistryu Vol-l & II. R. R. (iupta. M. Rilinar. V. Ciupta.

Assessnlent and

Internal Asses.slnent:

li.xteltval Assessinent:
(02 1

Class Part icipation: \ larks
Selllinar Presentation
Mid 11 \ anj: 0.5 'Viarks

End I{Nany 35 Marks

I\' 

~ 
i ·1·1 
1 ll'OI'); 

Thror:, 

T-11:1.·clrn11i~111) ~- the -l~lu\\ I11g~. ll1r1.·c-111c111lk·rnl l~lcl'\>1.') 1.·k-..~ 

n:"iranc. :viram:. o,:viranc. d1a1iridi11c:-. 

Fl 1ur-111c111chcrcd hctcrm::, c ks: ( hcta nc and :vet 1d inc 
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Course Code
SEC-02

2

Examination
Duration:

Course

Objectives

Course

Outcomes:

Course Title

Medicinal Chemistry

Credits

Total

Credits

2

Course ID

MARKS
Pl

2 15 35

Total

50

Theory: 2 Hrs

To understand drug discovery, SAR, lead optinlization, and
basic pharmacokinetic-pharmacodynamic principles.
To study the synthesis, action, and uses of antineoplastic and
antimalarial drugs.

To learn the chemistry and therapeutic roles of analgesics,

antipyretics, and anti-inflammatory agents.

4. To explore the synthesis and medicinal use of cardiovascular
and anti-HIV dru s.

After the completion of this course, student will be able to:

Explain the principles of drug design, SAR, and the role Of lead

compounds in drug development.

Describe the synthesis and mechanisms of action of selected

antineoplastic and antimalarial drugs.

Analyze the structure, synthesis, and therapeutic applications of

common analgesics and anti-inflammatory drugs.

Discuss the chemistry and mode of action of cardiovascular and
anti-HIV agents.

COURSE SYLLABUS
Note: l. Question no. I is compulsory, which contains short answer type questions and to be

set from the entire syllabus.
2. Eight questions will be set, two from each of the units I, II, III & [V. The candidates are
required to attempt four questions in all selecting at least one question from each section. All
questions shall carry equal marks.
3. The question paper must be set in consonance with course outcomes.

Unit No.

1

Contents

Drug Design
Classification and discovery of new drugs, drug development:
screening of natural products, isolation and purification, structure
determination, structure-activity relationships (SAR), synthetic

analogues, isosteres and bioisosteres, concept of lead compounds,
therapeutic index, LD50 and ED50.
Elementary idea about drug action: the receptor role,

neurotransmitters and receptors, ion channels and their control.

Contact
Hrs

8

Course Code 

SEC-02 

Course Title 

Medicinal Chemistry 

Course ID 

~LT_ L I~ 
Credits 

2 I I 2 I I 

Total 
Credits 

2 

-

MARKS 
t---r--- ---r----,---r------·-

Tl TE PI PE Total 

15 35 so 
Examination 

Duration: 
Theory: 2 Hrs 

Course 

• To understand drug discovery, SAR, lead opt11n1zation, and 
basic pharmacokinetic-pharmacodynamic principles. 

• To study the synthesis, action, and uses of antineoplastic and 
antimalarial drugs. 

Objectives • To learn the chemistry and therapeutic roles of analgesics. 
antipyretics, and anti-inflammatory agents. 

Course 

• 4. To explore the synthesis and medicinal use of cardiovascular 
and anti-HIV drugs. 

After the completion of this course, student will be able to: 

• Explain the principles of drug design, SAR, and the role of lead 
compounds in drug development. 

Outcomes: 

• Describe the synthesis and mechanisms of action of selected 
antineoplastic and antimalarial drugs. 

• Analyze the structure, synthesis, and therapeutic applications or 
common analgesics and anti-inflammatory drugs. 

• Discuss the chemistry and mode of action of cardiovascular and 
anti-HIV agents. 

__ L ____ __ _ 
COURSE SYLLABUS 

Note: I. Question no. 1 is compulsory, which contains sho11 answer type questions and to be 

set from the entire syllabus. 

2. Eight questions will be set, two from each of the units I, II, Ill & IV. The candidates are 
required to attempt four questions in all selecting at least one question from each section. All 
questions shall carry equal marks . 
.1. The question paper must be set in consonance with course outcomes. 

Unit No. 

I 

Contents 

Drug Design 
Classification and discovery of new drugs, drug development: 

screening of natural products, isolation and purification, structure 

determination, structure-activity relationships (SAR), synthetic 

analogues, isosteres and bioisosteres, concept of lead compounds, 

therapeutic index, LOSO and EDSO. 

Elementary idea about drug action: the receptor role, 

neurotransmitters and receptors, ion channels and their control. 

Contact 

Hrs 

8 
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Course Code
AEC-03

Hrs
2

Examination
Duration:

Course
Objectives

Course
Outcomes:

Course Title
Advanced Organic Chemistry

Total

Course ID

MARKS
Pl PECredits

2

Credits Tl TE
2

Total
503515

Theory: 2 Hrs

1. To introduce the concepts of synthons, synthetic equivalents, and
functional group interconversions, emphasizing principles of the

disconnection approach in organic synthesis.
2. To explain one- and two-group C-X and C-C disconnections, with a

focus on chemoselectivity, regioselectivity, stereoselectivity, and

stereospecificity in synthetic planning.
3. To explore advanced synthetic strategies, including polarity reversal,

amine and alkene synthesis, ring construction, and the role of

photochemistry and ketones in organic synthesis.
4. To provide insights into protection strategies for functional groups
and their application in C-C disconnections involving Diels-Alder

reactions, carbon I condensations, and Michael additions.
After the completion of this course, student will be able to:

1. Demonstrate an understanding of synthons, synthetic equivalents,
and the principles of the disconnection approach in designing organic

syntheses.
2. Apply knowledge of C-X and C-C disconnections to solve problems
involving chemoselectivity, regioselectivity, and stereoselectivity.
3. Analyze and design synthetic pathways using polarity reversal,

photochemistry, and functional group transformations for complex
molecule synthesis.
4. Implement protection strategies for functional groups in multistep

organic syntheses, applying advanced disconnection techniques for
carbon-carbon bond formation.

COURSE SYLLABUS
Note: 1. Question no. 1 is compulsory, which contains short answer type questions and to be

set from the entire syllabus.
2. Eight questions will be set, two from each of the units I, II, III & IV. The candidates are

required to attempt four questions in all selecting at least one question from each section. All

questions shall carry equal marks.
3. The question paper must be set in consonance with course outcomes.

Contact
Unit No.

1

Contents

Disconnection Approach-I
An introduction of synthons and synthetic equivalents, general

principles of the disconnection approach, functional group
interconversions, the importance of order of events in organic

s nthesis, one ou C-X and two ou C-X disconnections.

Hrs

8

{ 

Course Code Course Title 
Course ID 

AEC-03 Advanced Organic Chemistry 

L I T I p L I T I p Total MARKS 
(Hrs) Credits Credits TI I TE PI I PE 1 Total 

2 I l 2 I I 2 15 I 35 - I - I 50 

Examination Theory: 2 Hrs 
Duration: 

1. To ir:troduce the concepts of synthons, synthetic equivalents, and 
functional group interconversions, emphasizing principles of the 
disconnection approach in organic synthesis. 
2. To explain one- and two-group C-X and C-C disconnections, with a 
focus on chemoselectivity, regioselectivity, stereoselectivi ty, and 

Course stereospecificity in synthetic planning. 
Objectives 3. To exj:>lore advanced synthetic strategies, including polarity reversal, 

amine and alkene synthesis, ring construction, and the role of 
photochemistry and ketones in organic synthesis. 
4. To provide insights into protection strategies for functional groups 
and their application in C-C disconnections involving Diels-Alder 
reactions, carbonyl condensations, and Michael additions. 
After the completion of this course, student will be able to: 
1. Demonstrate an understanding of synthons, synthetic equivalents, 
and the principles of the disconnection approach in designing organic 
syntheses. 

Course 2. Apply knowledge of C-X and C-C disconnections to solve problems 

Outcomes: involving chemoselectivity, regioselectivity, and stereoselectivity. 
3. Analyze and design synthetic pathways using polarity reversal, 
photochemistry, and functional group transformations for complex 
molecule synthesis. 
4. Implement protection strategies for functional groups in multistep 
organic syntheses, applying advanced disconnection techniques for 
carbon-carbon bond formation. 

COURSE SYLLABUS 
Note: 1. Question no. 1 is compulsory, which contains short answer type questions and to be 

set from the entire syllabus. 
2. Eight questions will be set, two from each of the units I, II, III & IV. The candidates are 
required to attempt four questions in all selecting at least one question from each section. All 
questions shall carry equal marks. 
3. The question paper must be set in consonance with course outcomes. 

Unit No. Contents 
Contact 

Hrs 

Disconnection Approach-I 
An introduction of synthons and synthetic equivalents, general 

I principles of the disconnection approach, functional group 8 
interconversions, the importance of order of events in organic 
svnthesis, one group C-X and two irrouo C-X disconnections. 
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11

111

Suggested

Books

Theory

Disconnection Approach-II
One group C-C disconnection, chemoselectivity, regioselectivity,
regiospecificity, stereoselectivity and stereospecificity.
Reversal of polarity, amine synthesis, Synthesis of alkenes-use of
Wittig reagents, use of acetylene and aliphatic nitro compounds in
organic synthesis, synthesis of three membered rings.

Disconnection Approach-III
Photochemistry in organic synthesis: synthesis of four membered
rings, uses of ketenes in organic synthesis, synthesis of five and six
membered rings.
Principle of protection of alcoholic, amino, carbonyl and carboxylic

groups.

Disconnection Approach-IV
Two group C-C disconnection- Diels Alder reactions, 1,3-

difunctionalized compounds and u,ß-unsaturated carbonyl
compounds, control in carbonyl condensations, 1,5-difunctionalized
com ounds-Michael addition and Robinson Annulation.

1. Designing Organic Synthesis, S.Warren, Wiley.

8

7

7

2. Some Modern Methods of Organic Synthesis, W. Carruthers, Cambridge
Univ. Press.
3. Modern S thetic Reactions, H. O. House, W.A. Benzamin.

Assessment and Evaluation

Internal Assessment:
15 Marks

External Assessment:
35 Marks (02 Hours)

•

•

Class Participation: 05 Marks
Seminar/Presentation/Assignment: 05 Marks
Mid Term Exam: 05 Marks

End Term Exam: 35 Marks

.,,,,,,-

Disconnection Approach-II 
One group C-C disconnection, chemoselectivity, regioselectivity, 

II 
regiospecificity, stereoselectivity and stereospecificity. 

8 Reversal of polarity, amine synthesis, Synthesis of alkenes-use of 
wittig reagents, use of acetylene and aliphatic nitro compounds in 
organic synthesis, synthesis of three membered rings. 

Disconnection Approach-III 
Photochemistry in organic synthesis: synthesis of four membered 

III 
rings, uses of ketenes in organic synthesis, synthesis of five and six 

7 membered rings. 
Principle of protection of alcoholic, amino, carbonyl and carboxylic 
groups. 

Disconnection Approach-IV 
Two group C-C disconnection- Diels Alder reactions, 1,3-

IV difunctionalized compounds and a.,P-unsaturated carbonyl 7 
compounds, control in carbonyl condensations, 1,5-difunctionalized 
compounds-Michael addition and Robinson Annulation. 

1. Designing Organic Synthesis, S.Warren, Wiley. 
Suggested 2. Some Modem Methods of Organic Synthesis, W. Carruthers, Cambridge 

Books Univ. Press. 
3. :\1:odem Synthetic Reactions, H. 0. House, W.A. Benzamin. 

Assessment and Evaluation 

• Class Participation: 05 Marks 
Internal Assessment: 

• Seminar/Presentation/ Assignment: 05 Marks 
15 Marks 

Theory • Mid Term Exam: 05 Marks 

External Assessment: 
End Term Exam: 35 Marks • 35 Marks (02 Hours) 
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Course Code
AEC-03

rs

3

Examination
Duration:

Course Title
Ph sical Chemist S ecial-IV

Total

Course ID

MARKS
Pl PECredits

2
Credits

2 15 35
Total
50

Theory: 2 Hrs

The primary objectives of this course are:
1.

2.

3.

Course 4.
Objectives

5.

6.

7.

To introduce the fundamentals of quantum states, complexions, and
probability distributions in statistical mechanics.
To develop a deep understanding of Maxwell-Boltzmann statistics
and the role of partition functions in thermodynamics.
To analyze the statistical basis of heat capacities in gases and solids
at various temperatures.

To study advanced quantum statistics including Bose-Einstein and
Fermi-Dirac distributions.
To connect microscopic particle behavior with macroscopic
thermodynamic properties.
To explore quantum effects in systems like electron gases, liquid
helium, and ortho/para hydrogen.
To equip students with tools to apply statistical methods to real-
world h sical and chemical stems.

After the completion of this course, the students will be able to:

Course
Outcomes:

1.

2.

3.

4.

5.

6.

7.

Describe and calculate probabilities and distributions for quantum
and classical systems.
Evaluate partition functions and relate them to thermodynamic
quantities formolecular systems.
Analyze heat capacity behavior in solids using Einstein and Debye
models.
Compare and apply Maxwell-Boltzmann, Bose-Einstein, and Fermi-
Dirac statistics.
Explain quantum phenomena in low-temperature systems and
condensed matter.
Calculate equilibrium constants using partition functions and
interpret their physical significance.
Apply statistical mechanics to predict physical behavior of gases,
solids, and uantum s stems.

COURSE SYLLABUS
Note: 1. Questionno. 1 is compulsory, which contains short answer type questions and to be
set from the entire syllabus.
2. Eight questions will be set, two from each of the units I, II, III & IV. The candidates are
required to attempt four questions in all selecting at least one question from each section. All
questions shall carry equal marks.
3. The uestion a er must be set in consonance with course outcomes.

Unit No.

Statistical Mechanics-I
1

Contents Contact
Hrs

8
Quantum states and complexions, The combinatory rule, System with

J 
Course Code Course Title Course ID 

AEC-03 Physical Chemistry Special-IV 
L I T I p L I T I 

p Total MARKS 
(Hrs) Credits Credits TI TE PI PE I Total 

3 I I 2 I I 2 15 35 - - I 50 

Examination 
Theory: 2 Hrs 

Duration: 

The primary objectives of this course are: 
1. To introduce the fundamentals of quantum states, complexions, and 

probability distributions in statistical mechanics. 
2. To develop a deep understanding of Maxwell-Boltzmann statistics 

and the role of partition functions in thermodynamics. 
3. To ar_alyze the statistical basis of heat capacities in gases and solids 

Course 
at various temperatures. 

Objectives 
4. To study advanced quantum statistics including Bose-Einstein and 

Fermi-Dirac distributions. 
5. To connect microscopic particle behavior with macroscopic 

thermodynamic properties. 
6. To explore quantum effects in systems like electron gases, liquid 

helium, and ortho/para hydrogen. 
7. To equip students with tools to apply statistical methods to real-

world physical and chemical systems. 
After the completion of this course, the students will be able to: 

1. Describe and calculate probabilities and distributions for quantum 
and classical systems. 

2. Evaluate partition functions and relate them to thermodynamic 
quantities for molecular systems. 

"' Analyze heat capacity behavior in solids using Einstein and Debye .J. 

Course models. 
Outcomes: 4. Compare and apply Maxwell-Boltzmann, Bose-Einstein, and Fermi-

Dirac statistics. 
5. Explain quantum phenomena m low-temperature systems and 

condensed matter. 
6. Calculate equilibrium constants using partition functions and 

interpret their physical significance. 
7. Apply statistical mechanics to predict physical behavior of gases, 

solids, and quantum systems. 
COURSE SYLLABliS 
Note: 1. Question no. 1 is compulsory, which contains short answer type questions and to be 
set from the entire syllabus. 
2. Eight questions will be set, two from each of the units I, II, III & IV. The candidates are 
required to attempt four questions in all selecting at least one question from each section. All 
questions shall carry equal marks. 
3. The question paper must be set in consonance with course outcomes. 

Unit No. Contents 
Contact 

Hrs 
Statistical Mechanics-I 

I 
Quantum states and complexions, The combinatory rule, System with 

8 
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111

Theory

definite total energy, Degeneracy of energy levels, Probability and

most probable distribution, Indistinguishability.
Statistical Mechanics-II
Maxwell-Boltzmann statistics, partition function, Translational,
rotational, vibrational, nuclear and electronic partition functions,
partition functions and their relation to thermodynamic quantities,
Maxwell-Boltzmann law for gaseous system, Thermodynamic
functions for gaseous systems
Statistical Mechanics-III

Heat capacity of hydrogen at low temperatures, Heat capacities of
monoatomic crystals, The Einstein model, Debye's theory of solid,
Heat capacities of crystals at very low temperatures. Expressionof
equilibrium constant in terms ofpartition functions
Statistical Mechanics-IV
Bose-Einstein statistics, Fermi Dirac Statistics, Comparison of M-B,
B-E and F-D statistics, Fermi-Dirac gas (Electron gas in metals)-

Bose-Einstein gas (liquid Helium). Statistical thermodynamics of
ortho and para hydrogen.

Su ested Books

7

7

8

l.

2.

3.

4.

5.

6.

7.

8.

Statistical Mechanics: Algorithms and Computations by Werner Krauth
(Oxford University Press, 2006).

Introduction to Modern Statistical Mechanics by David Chandler
(Oxford University Press, 1987).
Polymer Chemistry: An Introduction by Malcolm P. Stevens (Oxford
University Press, 1999).
Principles of Polymer Chemistry by Paul J. Flory (Cornell University
Press, 1953).
Thermodynamics: An Engineering Approach by Yunus A. Cengel and
Michael A. Boles (McGraw-Hill, 2007).
Physical Chemistry by Peter Atkins and Julio de Paula (Oxford
University Press, 2014).

Principles of Physical Chemistry by Puri, Sharma and Pathania (Vishal

Publishing Co.).
A Textbook of Physical Chemistry by K. L. Kapoor (McGraw Hill
Education .

Assessment and Evaluation

Internal Assessment:
Marks

Theory
External Assessment:
Marks 02 Hours

15

35
•

Class Participation: 05 Marks
Seminar/Presentation/ Assignment: 05 Marks
Mid Term Exam: 5 Marks

End Term Exam: 35 Marks

definite total energy, Degeneracy of energy levels, Probability and 
most probable distribution, Indistinguishability. 
Statistical Mechanics-II 
Maxwell-Boltzmann statistics, partition function, Translational, 

II 
rotational, vibrational, nuclear and electronic paitition functions, 

7 
partition functions and their relation to thermodynamic quantities, 
Maxwell-Boltzmann law for gaseous system, Thermodynamic 
functions for gaseous systems 

Statistical Mechanics-III 
Heat capacity of hydrogen at low temperatures, Heat capacities of 

III monoatomic crystals, The Einstein model, Debye's the01y of solid, 7 
Heat capacities of crystals at very low temperatures. Expression of 
equilibrium constant in terms of partition functions 

Statistical Mechanics-IV 
Bose-Einstein statistics, Fermi Dirac Statistics, Comparison of M-B, 

IV B-E and F-D statistics, Fermi-Dirac gas (Electron gas in metals)- 8 
Bose-Einstein gas (liquid Helium). Statistical thermodynamics of 
ortho and para hydrogen. 

Sue:e:ested Books 
I. Statistical Mechanics: Algorithms and Comp:itations by Werner Krauth 

(Oxford University Press, 2006). 
2. Introduction to Modern Statistical Mechanics by David Chandler 

(Oxford University Press, 1987). 
3. Polymer Chemistry: An Introduction by Malcolm P. Stevens (Oxford 

University Press, 1999). 
4. Principles of Polymer Chemistry by Paul J. Flory (Cornell University 

Theory Press, 1953). 
5. Thermodynamics: An Engineering Approach by Yunus A. Cengel and 

Michael A. Boles (McGraw-Hill, 2007). 
6. Physical Chemistry by Peter Atkins and Julio de Paula (Oxford 

University Press, 2014). 
7. Principles of Physical Chemistry by Puri, Sharma and Pathania (Vishal 

Publishing Co.). 
8. A Textbook of Physical Chemistry by K. L. Kapoor (McGraw Hill 

Education). 
Assessment and Evaluation 

• Class Participation: 05 Marks 
Internal Assessment: 15 
Marks • Seminar/Presentation/ Assignment: 05 Marks 

Theory • Mid Term Exam: 5 Marks 
External Assessment: 35 

End Term Exam: 35 Marks Marks (02 Hours) • 
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Course Code
AEC-03

L T
rs

2

Examination
Duration:

Course

Objectives

Course
Outcomes:

Course Title

Advanced Inorganic Chemistry
Course 11)

Credits
Total

Credits
2

Theory: 2 Hrs

Pl
35

Total
502

l.

2.

3.

4.

5.

15

Practical: 6 Hrs (Two sessions)

Learn fundamental principles of photochemistry and analyze
photochemical reactions using Jablonski diagrams and related

processes.
Develop proficiency in light scattering techniques like nephelometry
and turbidimetry, with an understanding of their applications.
Master polarographic analysis techniques, including wave evaluation
and electrode behavior.

Gain practical knowledge in electrogravimetry, including electrolysis
processes and deposition principles.
Explore advanced electrochemical methods such as coulometry,
am erome , and voltammet for uantitative anal sis.

After completing this course, students will be able to:
1.

2.

3.

4.

5.

To have basic understanding of photochemistry, Jablonski diagram
and Franck-Condon principle.
Differentiate between nephelometry and turbidimetry based on
principles and applications.
Apply polarographic techniques, interpret polarographic waves, and
understand electrochemical principles.
Perform electrogravimetry, coulometry, and amperometry for
quantitative analysis.
Utilize voltametric techniques such as cyclic, anodic, and cathodic
stri in voltamme

COURSE SYLLABUS
Note: 1. Question no. 1 is compulsory, which contains short answer type questions and to be
set from the entire syllabus.
2. Further, eight questions will be set, two from each of the units I, II, III & IV. The
candidates are required to attempt four questions in all selecting at least one question from
each section. All questions shall carry equal marks.

3. The question paper must be set in consonance with course outcomes.

Unit No.

1

11

ContactContents
Hrs

Photochemistry
Laws of photochemistry: (Grothus-Draper law, Stark-Einstein law
of photochemical equivalence and Lambert-Beer's law), quantum
yield, quantum efficiency, singlet and triplet state, Jablonski

7
Diagrams: Vibrational Relaxation, Internal Conversion, Intersystem
Crossing, Fluorescence, and Phosphorescence; Fluorescence
S ctra, Franck-Condon rinci le, Radiative Lifetime.
Nephelometry and Turbidimetry
Theory-light scattering, choice and comparison between

8
nephelometry and turbidimetry, factors affecting measurement,
instrumentation, a lications.

Course Code Course Title 

I 
Course ID 

AEC-03 Advanced Inorganic Chemistry 
L I T I 

p L I T I 
p Total MARKS 

<Hrs) Credits Credits TI TE I PI I PE I Total 
2 I I 2 I I 2 15 35 I - I - I 50 

Examination 
Theory: 2 Hrs Practical: 6 Hrs (Two sessions) 

Duration: 

Course I. Learn fundamental principles of photochemistry and analyze 
Objectives photochemical reactions using Jablonski diagrams and related 

processes. 
2. Develop proficiency in light scattering techniques like nephelometry 

and turbidimetry, with an understanding of their applications. 
3. Master polarographic analysis techniques, including wave evaluation 

and electrode behavior. 
4. Gain practical knowledge in electrogravimetry, including electrolysis 

processes and deposition principles. 
5. Explore advanced electrochemical methods such as coulometry, 

amperometrv, and voltammetry for quantitative analysis. 
Course After completing this course, students will be able to: 
Outcomes: 1. To have basic understanding of photochemistry, Jablonski diagram 

and Franck-Condon principle. 
2. Differentiate between nephelometry and turbidimetry based on 

principles and applications. 
3. Apply polarographic techniques, interpret polarographic waves, and 

understand electrochemical principles. 
4. Perform electrogravimetry, coulometry, and amperometry for 

quantitative analysis. 
5. Utilize voltametric techniques such as cyclic, anodic, and cathodic 

striooing voltammetrv. 
COURSE SYLLABUS 

Note: 1. Question no. 1 is compulsory, which contains short answer type questions and to be 

set from the entire syllabus. 

2. Further, eight ~uestions will be set, two from each of the units I, II, III & IV. The 

candidates are required to attempt four questions in all selecting at least one question from 

each section. All questions shall carry equal marks. 

3. The question paper must be set in consonance with course outcomes. 

Unit No. Contents 
Contact 

Hrs 
Photochemistry 
Law~ of photochemistry: (Grothus-Draper law, Stark-Einstein law 
of photochemical equivalence and Lambert-Beer's law), quantum 

I yield, quantum efficiency, singlet and triplet state, Jablonski 7 
Diag::-ams: Vibrational Relaxation, Internal Conversion, Intersystem 
Crossing, Fluorescence, and Phosphorescence; Fluorescence 
Specua, Franck-Condon principle, Radiative Lifetime. 
Nephelometry and Turbidimetry 

II Theory-light scattering, choice and comparison between 
8 

nephelometry and turbidimetry, factors affecting measurement, 
instrumentation, applications. 
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Polarography
General principles, diffusion controlled current, dropping mercury
electrode, Ilkovic equation (without proof), Half-wave potentials,
over potential, Evaluation of Polarographic waves, Conditions for
performing Polarographic determinations and applications of
Polaro a h

Electro analytical methods of Analysis
Electrogravimetry: Current-voltage relationship during an
electrolysis, decomposition potential, constant current electrolysis,

111
constant cathode potential electrolysis, apparatus, electrodes,

mercury cathode, applications physical properties of electrolytic
precipitates, chemical factors of importance in electrodeposition.

Coulometry and Amperometry
Coulometric analysis: Principle, Coulometric methods of constant
electrode potential and coulometric titrations. Apparatus and
applications.
Amperometric titrations, cathodic stripping voltammetry, anodic
stri in voltamme , and c clic voltamme

Suggested Books
Physical methods in Chemistry; R. S. Drago; Saunders, Philadelphia.

8

7

l.

2.

3.

4.

5.

6.

7.

Fundamentals of Analytical Chemistry; D.A. Skoog, O.M. West and F.J. Holler; W.B.
Saunders.

Instrumental methods of Analysis; L.L. Merits, R.H. Willard and J.A. Dean; Van Nostrand-
Reinhold.
Instrumental Methods of Chemical Analysis by Gurdeep R. Chatwal and Sham K. Anand

A Textbook ofQuantitative Inorganic Analysis, A.I. Vogel; ELBS, London.

Electroanalytical Methods: Guide to Experiments and Applications by Fritz Scholz
Principles of physical chemistry by Puri Sharma Pathania

SUGGESTED WEB SOURCES:
l. https://nptel.ac.in/course.htmlTheory: 2. https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=5
3. htt s://swa am. ov.in/ex lorer?cate o hemist

Assessment and Evaluation

Internal Assessment: 15

Marks
Theory •

External Assessment: 35

Marks (02 Hours)

Class Participation: 05 Marks
Seminar/Presentation/ Assignment: 05 Marks

Mid Term Exam: 05 Marks

End Term Exam: 35 Marks

~ 
Polarography 
General principles, diffusion controlled current, dropping mercury 
electrode, Ilkovic equation (without proof), Half-wave potentials, 
over potential, Evaluation of Polarographic waves, Conditions for 
performing Polarographic determinations and applications of 
Polaro{rraphy 
Electro analytical methods of Analysis 
Electrogravimetry: Cunent-voltage relationship during an 

III 
electrolysis, decomposition potential, constant current electrolysis, 

8 constant cathode potential electrolysis, apparatus, electrodes, 
mercury cathode, applications physical properties of electrolytic 
precipitates, chemical factors of importance in electrodeposition. 

Coulometry and Amperometry 
Coulometric analysis: Principle, Coulometric methods of constant 

IV electrode potential and coulometric titrations. Apparatus and 7 
applications. 
Amperometric titrations, cathodic stripping voltarnmetry, anodic 
stripping voltarnmetry, and cyclic voltarnmetry. 

Suggested Books 
I. Physical methods in Chemistry; R. S. Drago; Saunders, Phi ladelphia. 
2. Fundamentals of Analytical Chemistry; D.A. Skoog, O.M. West and F.J. Holler; W.B. 

Saunders. 
3. Instrumental methods of Analysis; L.L. Merits, R.H. Willard and J.A. Dean; Van Nostrand-

Reinhold. 
4. Instrumental Methods of Chemical Analysis by Gurdeep R. Chatwal and Sham K. Anand 
5. A Textbook of Quantitative Inorganic Analysis, A.I. Vogel; ELBS, London. 
6. Electroanalytical Methods: Guide to Experiments and Applications by Fritz Scholz 
7. Principles of physical chemistry by Puri Sharma Pathania 

SUGGESTED WEB SOURCES: 

Theory: I. https://nptel.ac.in/course.htrnl 
2. https://epgp.inflibnet.ac.in/HorneNiewSubject?catid=5 
3. https://swayam.gov.in/explorer?category=Chemistry 

Assessment and Evaluation 

• Class Participation: 05 Marks 
Internal Assessment: 15 

• Seminar/Presentation/ Assignment: 05 Marks 
Marks 

Theory • Mid Term Exam: 05 Marks 
External Assessment: 35 

End Term Exam: 35 Marks • Marks (02 Hours) 
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