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MINUTES OF MEETING OF THE BOARD OF STUDIES IN CHEMISTRY
HELD ON 19% February 2025 at 10.00 am

Vide Chowgule College notice dated 1% February 2025, a meeting of this BoS was convened on 19"
February 2025 at 10.00 a.m. through online mode. Since the number of members present
represented the Quorum, the BoS began its proceedings.

Members present:

Dr. Roopa S. Belurkar — Chairman

Ms. Padmini C. Panjikar — Member Secretary
Dr. Deepika Karmalkar — Postgraduate Meritorious Alumnus
Dr. G. K. Naik

Dr. Manjita R. Porob

Dr. Sachin B. Kakodkar

Dr. Lactina R Gonsalves

Dr. Mayuri M. Naik

Ms. Limora Nionyka D’Souza

10 Dr. Luann Romayne D’souza

11. Ms. Harsha Arun Achari

12. Mrs. Suvarna Prajay Jog
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Member Absent with Intimation
1. Prof. Vikas J. Pissurlekar — Vice-Chancellor Nominee
2. Prof. V.M.S. Verenkar — Academic Council nominee
3. Prof. Vidhya Desai — Academic Council Nominee
4. Mr. Vinay Jairam Manerikar —Industry Representative

Proceedings
The Chairman welcomed the members of the Board of Studies (BOS). The Chairman introduced

and explained the agenda for the meeting and read out the minutes of the previous BoS meet. The
meet continued taking up the following agenda.

Agenda Items:
1. Mapping of Course Learning Outcomes (CLOs) to Programme Specific Outcomes (PSOs)

and Programme Outcomes (POs).
2. Approval of courses for Semester 1V to Semester VI for Double majors.
Revision of existing courses for UG and PG.
4. AOB
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Agendum_1: Mapping of Course Learning Outcomes (CLOs) to Programme Specific
Outcomes (PSOs) and Programme Outcomes (POSs).

Mapping of Course Learning Outcomes (CLOs) to Programme Specific Outcomes (PSOs) and
Programme Outcomes (POs) was placed before the BoS for their suggestions and approval.

Agendum 2: Approval of courses for Semester 1V to Semester VI for Double majors.

The following courses were identified to be offered for Semesters IV to Semester VI for double
major students and placed before the BoS for their suggestions and approval.

Semester Course title
UG-CHE-203: Selected Topics in Physical Chemistry
v UG-CHE-204 : Selected Topics in Organic Chemistry
UG-CHE-301: Advanced Physical Chemistry-I
v UG-CHE-303: Advanced Inorganic Chemistry-I
UG-CHE-305: Advanced Organic Chemistry-II
Vi UG-CHE-306: Advanced Inorganic Chemistry-II

Agendum 3: Revision of existing courses for UG and PG.

Revision in the syllabi of following courses was placed before the BoS for their suggestions and
approval.

Semester Course title
UG-CHE-201: Concepts in Chemistry-I

Il
UG-CHE-202: Concepts in Chemistry-II

v UG-CHE-204: Selected Topics in Organic Chemistry

PART A: The BoS passed the resolutions as follows:
1. A resolution was passed to approve the mapping of Course Learning Outcomes (CLOs) to

Programme Specific Outcomes (PSOs) and Programme Outcomes (POs).

2. A resolution was passed to approve the identified courses for double major students from
semester 1V to VI.

3. It was proposed to revise the syllabi of the two courses of semester IlI: Concepts in
Chemistry-1 (UG-CHE-201) and Concepts in Chemistry-I1 (UG-CHE-202).

4. It was proposed to revise the syllabi of one course of semester IV: Selected Topics in
Organic Chemistry (UG-CHE-204).

5. It was proposed to revise the practicals of Fundamentals of Chemistry (UG-CHE-MDC5)
as those practicals are already part of other core courses.

6. A resolution was passed to approve the PSOs for the Post Graduate Department of
Analytical Chemistry.



PART B: Important Points/ recommendations of BoS that require consideration / approval of
Academic Council:

1. It was proposed to revise the syllabi of the two courses of semester III: Concepts in
Chemistry-I (UG-CHE-201) and Concepts in Chemistry-II (UG-CHE-202). (Annexure B).

2. It was proposed to revise the syllabi of one course of semester IV: Selected Topics in
Organic Chemistry (UG-CHE-204). (Annexure B).

3. To seek approval for the revision in the practicals of Fundamentals of Chemistry (UG-CHE-
MDCS) (Annexure B).

4. To seek approval for the PSOs for the Post Graduate Department of Analytical Chemistry
(Annexure II).

Members present:

Dr. Roopa S. Belurkar — Chairman

Ms. Padmini C. Panjikar — Member Secretary
Dr. Deepika Karmalkar — Postgraduate Meritorious Alumnus
Dr. G. K. Naik

Dr. Manjita R. Porob

Dr. Sachin B. Kakodkar

Dr. Lactina R Gonsalves

Dr. Mayuri M. Naik

. Ms. Limora Nionyka D’Souza

10. Dr. Luann Romayne D’souza

11. Ms. Harsha Arun Achari

12. Mrs. Suvarna Prajay Jog
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Member Absent with Intimation
1. Prof. Vikas J. Pissurlekar — Vice-Chancellor Nominee
2. Prof. V.M.S. Verenkar — Academic Council nominee
3. Prof. Vidhya Desai — Academic Council Nominee
4. Mr. Vinay Jairam Manerikar —Industry Representative
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Padmini C. Panjikar Roopa S. Belurkar
Member Secretary Chairperson
Board of Studies Board of Studies

Dated: 03. 6% .25



PART C: The remarks of the Dean of the Faculty

a. The minutes are in order.
b.  The minutes may be placed before the Academic Council with remarks, if any.
C. Important points of the minutes which need clear policy decision of the Academic

Council to be recorded.

Date: OBIDZ] Aoas

Signature of the Dean: é

(Faculty of Science) Dr. Sameena Faleiro

PART D: The remarks of the Member Secretary of the Academic Council
a.  The minutes are in order.
b.  The minutes may be placed before the Academic Council with remark, if any.

c.  Important points of the minutes which need clear policy decision of the Academic
Council to be recorded.

Date: ¢ H\'}]l{

Signature of the Member Secretary W’

Academic Council Mr. V.C. Kumaresh



Under Graduate Course Structure of Academic Year 2025-2026
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Annexure B (UG Programme)
Name of the Programme: B.Sc in Chemistry
Revised Syllabus (Semester 111 and V1)

(To be implemented w.e.f. Acad. Year 2025 - 2026)

SUMMARY OF CHANGES INCORPORATED IN THE EXISTING SYLLABI

Semester | Course title Existing Changes Specify The
(Indicate Only Proposed Reason For The
The Unit Where Change
The Change Is
Proposed)

i UG CHE 201: Unit IV Addition of Recommendation
Concepts in ethers and alkyl of BoS members
Chemistry-1 halides (which

were previously

in UG CHE 202:

Concepts in

Chemistry-Il as

Units Il and IV)
UG CHE 202: Unit Il and IV New topic is Recommendation
Concepts in included in place | of BoS members
Chemistry-II of Units 11l and

IV as a single

Unit Il i.e.,

Mechanism and

stereochemistry

of addition,

substitution and

elimination

reactions

i UG-CHE-MDCS: Practicals Experiments 1, 2, | Replaced to avoid
Fundamentals of 3,5,6,7,9, 10, repetition by
Chemistry 13, 14 and 15 suitable

have been experiments.
deleted.

v UG CHE 204: Units I, I1, 111 Units | and Il are | Recommendation

Selected Topics in
Organic Chemistry

merged together.
New topic is
added under Unit
lli.e.,
Carbohydrates

of BoS members




SEMESTER 111
CORE COURSE

THEORY

Course Code: UG - CHE-201

Course Title: Concepts in Chemistry-I
Credits: 3

Duration: 45 Hours

Maximum Marks: 75

Course Objectives:
1. To have knowledge of the main areas of Physical Chemistry, to develop critical thinking abilities

and be able to work in chemical or related fields.

To attain practical skills in some classical and instrumental techniques.

To gain knowledge about the chemistry of aromatic compounds.

To write the mechanisms involved in electrophilic aromatic substitution reactions.

To learn the chemistry of alcohols, diols, ethers and alkyl halides.

To learn the chemistry of 3d transition metals and compare them with their 4d and 5d analogues.
To have knowledge of ionic solids in terms of their structure, bonding and defects in crystals.
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Course Learning Outcomes:

On successful completion of the course, the student will be able to:

CLO1: Illustrate the first law of thermodynamics, Hess’s law, interpret the Gibbs phase rule and
pressure temperature diagrams in unary and binary systems.

CLO2: Utilize the concept of aromaticity and apply the theoretical knowledge to write the synthesis
of aromatic compounds, alcohols, ethers and alkyl halides.

CLO3: Explain the chemistry of transition elements, describe the structure and bonding in ionic
solids and illustrate the types of defects in ionic solids.

CLO4: Develop practical skills in Physical, Organic and Inorganic Chemistry

SECTION- I (PHYSICAL CHEMISTRY)
UNIT I: Thermodynamics 10 Hours
Thermodynamic terms: system, surrounding, types of systems, intensive and extensive properties,

State and path functions and their differentials, Thermodynamic process, Concept of work and heat,
First law of thermodynamics: Definition and statements of internal energy and enthalpy, Heat
capacities at constant volume and pressure and their relationships, Joule Thomson effect, Joule
Thomson coefficient and inversion temperature, Calculation of w, q, dU, dH, for the expansion of
ideal gases under isothermal and adiabatic conditions for reversible processes; Thermochemistry:
Standard state, standard enthalpy of formation, Hess’s law of heat summation and its applications,
Heat of reaction at constant pressure and at constant volume, Enthalpy of neutralisation, bond
dissociation energy and its calculation from thermodynamic data, Temperature dependence of
enthalpy, Kirchoff’s equation (Numerical expected).

UNIT II: Phase Equilibria 05 Hours
Statement, meaning of terms: phase, components, degrees of freedom, Gibbs phase rule, derivation

of Gibbs phase rule, Phase equilibria of one component system: water system, sulphur system,
Phase equilibria of two component system, simple eutectic system, Pb/Ag system, Nernst
distribution law, deviations from Nernst distribution law, applications of the law.



SECTION- Il (ORGANIC CHEMISTRY)

UNIT I11: Arenes and Aromaticity 07 Hours
The aryl group, structure of benzene: Molecular formula and Kekule structure, stability and carbon-
carbon bond lengths of benzene, resonance structure, molecular orbital picture, Huckel’s rule,
polycyclic aromatic hydrocarbons, physical properties of arenes, electrophilic aromatic substitution
reactions-reactions and mechanisms of nitration, halogenations, sulphonation and Friedel Craft’s
reactions, activating and deactivating substituents, orientation of activating and deactivating groups
(ortho, para and meta effects) and ortho/para ratio, side chain reactions of alkyl benzenes, Birch
reduction with mechanism (benzene ) and regioselectivity (anisole, benzoic acid).

UNIT IV: Study of Alcohols, Diols, Ethers and Alkyl Halides 08 Hours
Alcohols: Classification, structure and bonding, physical properties, methods of preparation-
catalytic hydrogenation, metal hydride reduction, Grignard reaction (using formaldehyde, other
aldehydes, ketones, esters, nitriles and epoxides), reactions of alcohols- oxidation reactions using
chromic acid, KMnO,4, PCC and PDC (structures and preparation of PCC and PDC), conversion of
alcohols to ethers by dehydration, Fischer Esterification.

Diols: Classification, methods of preparation, reactions of vicinal diols-Pinacol Pinacolone
rearrangement (with mechanism) and periodic oxidative cleavage.

Ethers: Physical properties of ethers; Preparation of ethers: Williamson ether synthesis,
alkoxymercuration-demercuration; Reaction of ethers with acids (HX)

Alkyl halides: Classification, methods of preparation: using alcohols and SOCI,, PCl3, halogenation
of alkanes, mechanism for chlorination of methane, relative reactivity and selectivity with respect to
chlorination and bromination of propane; nucleophilic substitution reactions of alkyl halides, Sy
and Sy? mechanisms with energy profile diagrams.

SECTION- 111 (INORGANIC CHEMISTRY)
UNIT IV: Chemistry of transition elements 07 hours
Chemistry of elements of the first transition series: properties, their binary compounds, oxidation
states and their stability, coordination number and geometry, comparative study with 4d and 5d
analogues with respect to the ionic radii, magnetic behaviour, oxidation states and spectral
properties.

UNIT V: lonic Solids: Structure and Bonding 08 hours
Introduction to bonding in solids, types of bonds, properties of ionic substances, structure of ionic
solids (NaCl, CsCl, ZnS, CaFz2), lattice energy, factors affecting radii of ions, packing efficiency,
radius ratio and coordination number, limitations of radius ratio, Fajan’s rules, defects in solids:
point defects, color centres, extended defects, non-stoichiometric defects, conductivity in ionic
solids.

PRACTICALS
Course Code: UG CHE-201
Course Title: Concepts in Chemistry -1

Credit: 1
Duration: 30 Hours
Maximum Marks: 25

LIST OF EXPERIMENTS:
PHYSICAL CHEMISTRY

1. To determine the partition coefficient of 12 between C2H4Cl2 andH20. 04 Hours
2. To investigate the molecular condition of benzoic acid in a mixture of water and

toluene. 04 Hours
3. To determine the heat of neutralization of strong acid with strong base. 02 Hours
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ORGANIC CHEMISTRY
1. Purification techniques for organic compounds (Liquids) and determination of
physical constant.
Distillation: a. Separation of acetone and toluene
b. Separation of ethyl acetate and nitrobenzene 04 Hours
2. Organic Synthesis: 06 Hours
a. p-Bromo acetanilide from acetanilide
b. Oxime from cyclohexanone
c. 2,4-DNP hydrazone derivative of benzaldehyde

INORGANIC CHEMISTRY
Semi-micro qualitative analysis: To analyse inorganic mixtures containing four ions only

(two cations and two anions). 10 Hours
Cations: Pb**, Cu®*, Cd**, Sn**, Fe**, Fe**, AI**, Cr**, zn®*, Mn®*, Ni**, Co**, Ba®*, Sr*,

Ca?*, Mg*, K*, NH4".

Anions: CI -, Br ", I, NO2, NOs', SO Z,3C0 %, S04, PO4™

Note: Minimum five inorganic compound mixtures to be analysed covering different groups of
cations.

MANDATORY READING
PHYSICAL CHEMISTRY TEXT BOOK:
Atkins, P., Paula, J. D., Atkin’s Physical Chemistry, Oxford University Press.

ORGANIC CHEMISTRY TEXT BOOK:
Morrison, R. T., Boyd, R. N. and Bhattacharjee, S. K., Organic Chemistry, Pearson India.

INORGANIC CHEMISTRY TEXT BOOKS:

1. Lee, J. D., Concise Inorganic Chemistry, ELBS Publications.

2. Atkins, P., Overton, T., Rourke, J., Weller, M., Armstrong, F., Shriver and Atkins’ Inorganic
Chemistry, Oxford University Press.

SUPPLEMENTARY READING:

1. Bahl, A, Bahl, B. S. and Tuli, G. D., Essentials of Physical Chemistry, S. Chand and Company Ltd.,
New Delhi.

Puri B. R., Sharma L. R. and Pathania M. S., Principles of Physical Chemistry, Vishal Publishing Co.
Raj G., Advanced Physical Chemistry, Goel Publishing House, Meerut.

Bruice, P. Y., Organic Chemistry, Pearson India.

Carey, F. C. and Giuliano, R. M. Organic Chemistry, Tata McGraw-Hill India.

Finar, 1. L., Organic Chemistry, Pearson India

Greenwood, N. N., Earnshaw, A., Chemistry of Elements, Pergamon, Oxford.

Cotton, F. A. and Wilkinson, G., Advanced Inorganic Chemistry, Wiley Publications.

©No gk Db

WEB REFERENCES:
https://www.livescience.com/50881-first-law-thermodynamics.html
https://www.thoughtco.com/surface-tension-definition-and-experiments-2699204
https://www.chem.uci.edu/~lawm/263%206.pdf
http://ion.chem.usu.edu/~sbialkow/Classes/3600/Overheads/Titration/\Volumetric.html
https://facultystaff.richmond.edu/~rdominey/301/local/Titrimetry Methods.pdf
https://www.khanacademy.org/science/organic-chemistry/aromatic-compounds
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https://www.livescience.com/50881-first-law-thermodynamics.html
https://www.thoughtco.com/surface-tension-definition-and-experiments-2699204
https://www.chem.uci.edu/~lawm/263%206.pdf
http://ion.chem.usu.edu/~sbialkow/Classes/3600/Overheads/Titration/Volumetric.html
https://facultystaff.richmond.edu/~rdominey/301/local/Titrimetry_Methods.pdf
https://www.khanacademy.org/science/organic-chemistry/aromatic-compounds

7. https://www.khanacademy.org/science/organic-chemistry/alcohols-ethers-epoxides-sulfides
8. https://nptel.ac.in/content/storage2/courses/104101005/downloads/LectureNotes/chapter%2013.pd f
9. https://nptel.ac.in/content/storage2/courses/104101005/downloads/LectureNotes/chapter%2011.pd f

PRACTICAL BOOK:

1. Khosla B. D., Garg V. C., Gulati A., Senior Practical Physical Chemistry, S. Chand and Co., New
Delhi

2. Mendham J., Barnes J. D., Denney R. C., Thomas M. J., Sivasankar B., Vogel’s Text book of
Quantitative Chemical Analysis, Pearson.

3. Furniss, B., Brian, S., Vogel’s Textbook of Practical Organic Chemistry, Pearson education.

Svehla, G. and Sivasankar, B., Vogel’s Qualitative Inorganic Analysis, Pearson

5. Bassett J., Denney R. C., Jeffrey G. H., Mendham J., Vogel’s Text Book of Quantitative Inorganic
Analysis.

>

CORE COURSE

THEORY
Course Code: UG CHE 202
Course Title: Concepts in Chemistry -11

Credits: 3
Duration: 45 Hours

Maximum Marks: 75

Course Objectives:
1. To have a working knowledge of the main areas of Physical Chemistry, develop critical thinking

abilities and be able to work in chemical or related fields.

2. To get better understanding about the basics of Physical Chemistry.

To learn important classes of organic compound i.e., carbonyl compounds.

4. To obtain a comprehensive and detail understanding of the properties and compounds of the f-
block elements.

5. To learn about coordination compounds, their nomenclature and the types of isomerism in
coordination compounds.

w

Course Learning Outcomes:

On successful completion of the course, the student will be able to:

CLO1: Apply symmetry rules used in X-ray diffraction studies to various examples, and employ the
theoretical concept to study solutions and the properties of liquids

CLO2: Analyze the mechanisms and stereochemical outcomes of key organic reactions, including
addition, substitution, and elimination processes and apply the theoretical knowledge to write the
reactions and synthesis of carbonyl compounds.

CL.O3: Write the nomenclature of coordination compounds, predict the isomers of coordination
complexes and explain the chemistry of f-block elements,

CLO4: Develop practical skills in Physical, Organic and Inorganic Chemistry.

SECTION- | (PHYSICAL CHEMISTRY)

UNIT I: The Solid State 07 Hours
Introduction: difference between crystalline and amorphous solids; laws of crystallography: law of

constancy of interfacial angles, law of symmetry and law of rationality of indices, Miller and Wei
indices; Elements of symmetry and symmetry operations, introduction to point groups, lattice and
11


https://www.khanacademy.org/science/organic-chemistry/alcohols-ethers-epoxides-sulfides
https://nptel.ac.in/content/storage2/courses/104101005/downloads/LectureNotes/chapter%2013.pdf
https://nptel.ac.in/content/storage2/courses/104101005/downloads/LectureNotes/chapter%2013.pdf
https://nptel.ac.in/content/storage2/courses/104101005/downloads/LectureNotes/chapter%2011.pdf
https://nptel.ac.in/content/storage2/courses/104101005/downloads/LectureNotes/chapter%2011.pdf

unit cells; X ray diffraction by crystals and Bragg’s equation. (Numerical expected).

UNIT II: Solutions and Colligative Properties 07 Hours
Liquid-liquid - ideal solutions, Raoult's law. Ideally dilute solutions, Henry's law. Non ideal
solutions, activity and activity coefficient. Colligative properties: Elevation in boiling point,
depression in freezing point, relative lowering of vapour pressure, osmotic pressure
(Thermodynamic derivations expected). Abnormal molecular mass, Van't Hoff factor. Applications
in calculating the molar masses of solutes in solution (Numerical expected).

SECTION- Il (ORGANIC CHEMISTRY)

UNIT [11I: Mechanism and Stereochemistry of Addition, Substitution and Elimination
Reactions 07 hours
Mechanism and stereochemistry of i) Addition of halogens acids (HX) and halogen (X2) to
open chain alkenes. Markownikoff’s and anti-Markownikoff’s addition. ii) Sy1, Sn2, Sai,
substitutions and iii) E1, E2 and E1cb elimination reactions.

UNIT IV: Aldehydes and Ketones 08 Hours
Physical properties of aldehydes and ketones; Geometry and polarity of the carbonyl group;
Preparation of aldehydes and ketones: Reduction of acid chlorides (aldehydes), Reaction of acid
chloride with organocopper compounds (ketones), ozonolysis of alkenes; Reactions of aldehydes
and ketones: General mechanism of nucleophilic addition at carbonyl group, reaction with amine
derivatives (imine formation with mechanism), addition of carbanions (Aldol condensation with
mechanism); Cannizaro reaction (with mechanism); Wittig reaction (with mechanism); Baeyer
Villiger oxidation (with mechanism).

SECTION- 111 (INORGANIC CHEMISTRY)

UNIT VI: Chemistry of f-block elements 07 Hours
Electronic structure, oxidation states and ionic radii; physical and chemical properties; occurrence
and isolation of lanthanides from monazite ore; Lanthanide compounds; General properties and
chemistry of actinides; Chemistry of extraction of Thorium and Uranium from its ore; Compounds
of Th and U; comparison between lanthanides and actinides.

UNIT VII: Introduction to Coordination Compounds 08 Hours
Werner’s coordination theory; effective atomic number concept; nomenclature of coordination
compounds; constitution and geometry; Isomerism and chirality in coordination compounds;
chelates and macro cyclic effect.

PRACTICALS
Course Code: UG CHE-202
Course Title: Concepts in Chemistry -11

Credit: 1
Duration: 30 Hours
Maximum Marks: 25

LIST OF EXPERIMENTS:

PHYSICAL CHEMISTRY
1. To determine the amount of weak acid (CH3COOH) present in the given solution by
12



conductometric titration using standard NaOH solution. 03 Hours

2. To study the effect of surfactant on the surface tension of Toluene. 03 Hours
3. To study the effect of different solutes on the boiling point of liquid. 02 Hours
4. To study the solubility of benzoic acid at room and below room temperature by

volumetric method. 02 Hours

ORGANIC PRACTICALS

Qualitative Analysis (any five liquids): 10 Hours
Haloalkane and haloarene: Chloroform, carbon tetrachloride, chlorobenzene,

bromobenzene

Nitro Compounds: Nitrobenzene

Alcohols: Methanol, ethanol, 2-propanol, cyclohexanol

Carbonyl compounds (Neutral compounds): Benzaldehyde, acetone;

Esters: Methyl acetate, ethyl acetate, ethyl benzoate, methyl salicylate

Bases: Aniline, N-methylaniline

INORGANIC CHEMISTRY

1. Preparation of Hexamine nickel (I1) chloride complex 02 Hours
2. Estimation of Nickel in hexamine nickel (1) chloride by EDTA method 02 Hours
3. Preparation of Tetraamine copper (I1) sulphate monohydrate 02 Hours
4. Gravimetric estimation of Fe as Fe,O3 02 Hours
5. Gravimetric estimation of Ni as Ni-DMG 02 Hours

MANDATORY READING:
PHYSICAL CHEMISTRY TEXT BOOK:
Atkins, P., Paula, J. D., Atkin’s Physical Chemistry, Oxford University Press.

ORGANIC CHEMISTRY TEXT BOOK:
Morrison, R. T., Boyd, R. N. and Bhattacharjee, S. K., Organic Chemistry, Pearson India.

INORGANIC CHEMISTRY TEXT BOOKS:

1. Lee, J. D., Concise Inorganic Chemistry, ELBS Publications.

2. Atkins, P., Overton, T., Rourke, J., Weller, M., Armstrong, F. Shriver and Atkins’ Inorganic
Chemistry, Oxford University Press.

SUPPLEMENTARY READING:
1. Bahl, A., Bahl, B. S. and Tuli, G. D., Essentials of Physical Chemistry, S. Chand and Company
Ltd., New Delhi.Puri B. R., Sharma L. R. and Pathania M. S., Principles of Physical Chemistry,
Vishal Publishing Co.

2. Raj G., Advanced Physical Chemistry, Goel Publishing House, Meerut.

3. Bruice, P. Y., Organic Chemistry, Pearson India.

4. Carey, F. C. and Giuliano, R. M., Organic Chemistry, Tata McGraw-Hill India.

5. Finar, I. L., Organic Chemistry, Pearson India.

6. Greenwood, N. N., Earnshaw, A., Chemistry of Elements, Pergamon, Oxford.

7. Huheey, J. E., Keiter, E. A., Keiter, R. L., Medhi, O. K., Inorganic Chemistry: Principles of
Structure and Reactivity, Pearson.

8. Cotton, F. A. and Wilkinson, G., Advanced Inorganic Chemistry, Wiley Publications.

9. Puri, B. R, Sharma, L. R., Kalia, K. C., Principles of Inorganic Chemistry, Vishal Publishing
Co.
10. Housecroft, C. E. and Sharpe, A. G., Inorganic Chemistry, Prentice Hall.
13



WEB REFRENCES:
https://www.thoughtco.com/surface-tension-definition-and-experiments-2699204

https://www.chem.uci.edu/~lawm/263%206.pdf
https://www.khanacademy.org/science/organic-chemistry/alkenes-alkynes
https://www.khanacademy.org/science/organic-chemistry/substitution-elimination- reactions
https://www.khanacademy.org/science/organic-chemistry/aromatic-compounds
https://www.khanacademy.org/science/organic-chemistry/alcohols-ethers-epoxides- sulfides
https://nptel.ac.in/content/storage2/courses/104101005/downloads/LectureNotes/chapter%

2013.pdf
8. https://nptel.ac.in/content/storage2/courses/104101005/downloads/LectureNotes/chapter%

2011.pdf
9. https://www.sciencedirect.com/topics/earth-and-planetary-sciences/magnetic-property
10. https://www.toppr.com/quides/chemistry/the-solid-state/imperfections-or-defects-in-a-solid/
11. https://www.quora.com/What-is-fajans-rule-in-chemistry
12. https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Supplemental Modules (Inorgan
i ¢_Chemistry)/Crystal Lattices/Thermodynamics of Lattices/Lattice Enerqy%3A_The Born-

Haber_cycle
13. https://www.chem.fsu.edu/chemlab/chm1046course/solids.html

No aswDdhE

PRACTICAL BOOK:

1. Khosla B. D., Garg V. C., Gulati A., Senior Practical Physical Chemistry, S. Chand and Co.,
New Delhi

2. Svehla, G. and Sivasankar, B., Vogel’s Qualitative Inorganic Analysis, Pearson

3. Bassett J., Denney R. C., Jeffrey G. H., Mendham J., Vogel’s Text Book of Quantitative
Inorganic Analysis

4. Furniss, B., Brian, S., Vogel’s Textbook of Practical Organic Chemistry, Pearson education.

MULTI DISCIPLINARY COURSE

THEORY

Course Code: UG-CHE-MDC5

Course Title: Fundamentals of Chemistry
Credits: 2

Duration: 30 Hours

Maximum Marks: 50

Course Objectives:

To learn chemistry of matter.

To learn basic chemistry of atoms.

To understand various chemical formulas and equations used in chemistry.
To understand the states of matter in chemistry.

To explain acid-base reactions in chemistry.

To get a deeper understanding of the theory with practical knowledge through laboratory
experiments.

o s wdhE

Course Learning Outcomes:
On successful completion of the course, the student will be able to:
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https://www.thoughtco.com/surface-tension-definition-and-experiments-2699204
https://www.chem.uci.edu/~lawm/263%206.pdf
https://www.khanacademy.org/science/organic-chemistry/alkenes-alkynes
https://www.khanacademy.org/science/organic-chemistry/substitution-elimination-reactions
https://www.khanacademy.org/science/organic-chemistry/aromatic-compounds
https://www.khanacademy.org/science/organic-chemistry/alcohols-ethers-epoxides-sulfides
https://nptel.ac.in/content/storage2/courses/104101005/downloads/LectureNotes/chapter%2013.pdf
https://nptel.ac.in/content/storage2/courses/104101005/downloads/LectureNotes/chapter%2013.pdf
https://nptel.ac.in/content/storage2/courses/104101005/downloads/LectureNotes/chapter%2011.pdf
https://nptel.ac.in/content/storage2/courses/104101005/downloads/LectureNotes/chapter%2011.pdf
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/magnetic-property
https://www.toppr.com/guides/chemistry/the-solid-state/imperfections-or-defects-in-a-solid/
https://www.quora.com/What-is-fajans-rule-in-chemistry
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Supplemental_Modules_(Inorganic_Chemistry)/Crystal_Lattices/Thermodynamics_of_Lattices/Lattice_Energy%3A_The_Born-Haber_cycle
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Supplemental_Modules_(Inorganic_Chemistry)/Crystal_Lattices/Thermodynamics_of_Lattices/Lattice_Energy%3A_The_Born-Haber_cycle
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Supplemental_Modules_(Inorganic_Chemistry)/Crystal_Lattices/Thermodynamics_of_Lattices/Lattice_Energy%3A_The_Born-Haber_cycle
https://chem.libretexts.org/Bookshelves/Inorganic_Chemistry/Supplemental_Modules_(Inorganic_Chemistry)/Crystal_Lattices/Thermodynamics_of_Lattices/Lattice_Energy%3A_The_Born-Haber_cycle
https://www.chem.fsu.edu/chemlab/chm1046course/solids.html

CLO1: Classify matter.

CLO2: Explain basic chemistry of atoms.

CLO3: Apply the chemical formulas and equations used in chemistry.

CLO4: State Gas Laws and other related concepts of states of matter in chemistry.
CLOS5: Explain acid-base reactions in chemistry.

CLOG6: Develop practical skills through laboratory experiments.

UNIT I: Matter 07 Hours
Extensive and intensive properties, physical and chemical properties, solids, liquids and gases,
density and its uses, calculation using density of an unknown liquid, classification of matter,
physical and chemical changes, measurement and notation, units and dimensions in chemistry,
introduction to scientific notation, converting units, uncertainty in measurement, significant figures
(numerical expected).

UNIT I1: Atom 04 Hours
Atoms, elements and the nucleus, atom and atomic mass, (numerical expected).

UNIT I11: Chemical Formulae and Equations 08 Hours
Chemical formulae and their arithmetic, empirical and molecular formulae, formula and mass
composition, calculating mass percent, molecular and empirical formula from mass percent,
chemical nomenclature, stoichiometry and limiting reagents, chemical equations and calculations,
calculating molar mass and number of moles, balancing chemical reactions, calculating amounts of
reactants and products (numerical expected).

UNIT IV: States of Matter 07 Hours
Gases and Gas Laws, observable properties of gases, basic gas laws, ideal gas equation, Charles
law, Boyle’s law and Avogadro’s law, partial pressure, kinetic molecular theory (only postulates),
Phase Changes, states of matter, liquid state, introduction to surface tension and viscosity, solid
state, introduction to crystal systems.

UNIT V: Acid-base reactions 04 Hours
Acids and bases, aqueous solutions, pH, acid-base neutralization reaction (numerical expected).

PRACTICALS

Course Code: UG-CHE-MDC5

Course Title: Fundamentals of Chemistry
Credit: 1

Duration: 30 Hours

Maximum Marks: 25

1. To perform theoretical calculations of molarity, normality, molality and ppm. 02 Hours
2. To prepare solutions based on molarity (2 solutions). 02 Hours
3. To prepare solutions based on normality (2 solutions). 02 Hours
4. To prepare solutions based on molality (2 solutions). 02 Hours
5. To prepare solutions based on ppm concentration (2 solutions). 02 Hours
6. To dilute solution from higher concentration to lower concentrations. 02 Hours
7. To standardize HNO3 using Na,CO.,. 02 Hours
8. To standardize KOH using potassium hydrogen phthalate 02 Hours
9. To standardize KOH using succinic acid 02 Hours
10. To standardize EDTA with ZnSO4 02 Hours
11. To standardize KMnQO, with sodium oxalate. 02 Hours
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12. To perform theoretical calculations based on stoichiometry and limiting reagents. 02 Hours
13. To prepare buffer solutions (any 2). 02 Hours
14. To measure pH of buffer solutions using pH meter (any 2). 02 Hours
15. To measure density of given liquids (any 2). 02 Hours
REFERENCES:

MANDATORY READING:
Atkins, P., Paula, J. D., Atkin’s Physical Chemistry, Oxford University Press.

SUPLLEMENTARY READING:

1.

Bahl, A., Bahl, B. S. and Tuli, G. D., Essentials of Physical Chemistry, S. Chand and Company
Ltd., New Delhi.

. Puri B. R., Sharma L. R. and Pathania M. S., Principles of Physical Chemistry, Vishal Publishing

Co.

. Raj G., Advanced Physical Chemistry, Goel Publishing House, Meerut.

PRACTICAL BOOK:
Rajbhog S. W. and Chondekar T. K., Systematic Experimental Physical Chemistry

WEB REFERENCES

1.
2.
3.

ok~

https://sciencenotes.org/states-of-matter/
https://www.geeksforgeeks.org/mole-concept/
https://chem.libretexts.org/Bookshelves/General_Chemistry/Book%3A _General Chemistry%3A

_Principles_Patterns_and_Applications_(Averill)/04%3A_Reactions_in_Aqueous_Solution/4.07

% 3A_Acid_Base Reactions
https://physics.info/viscosity/

. https://www.thoughtco.com/overview-of-ph-measurements-608886
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http://www.geeksforgeeks.org/mole-concept/
http://www.geeksforgeeks.org/mole-concept/
http://www.thoughtco.com/overview-of-ph-measurements-608886
http://www.thoughtco.com/overview-of-ph-measurements-608886

SEMESTER IV
CORE COURSE

THEORY

Course Title: Selected Topics in Organic Chemistry
Course Code: UG-CHE-204

Credits: 3

Duration: 45 hours

Maximum Marks: 75

Course Objectives:

To make students understand about the chemistry of carboxylic acids and its derivatives.
To deliver knowledge about the chemistry of carbohydrates.

To provide knowledge about chemistry of amines, diazonium salts and nitro compounds.
To discuss the chemistry of cyanides and isocyanides.

To discuss the chemistry of thiols and thioethers.

To provide basic practical knowledge by performing experiments in the laboratory.

o s wNE

Course Learning Outcomes:

On successful completion of the course, the student will be able to:

CLO1: Apply the chemistry of carboxylic acids and its derivatives.

CLO2: Explain the chemistry of carbohydrates.

CLO3: Apply the chemistry of amines, diazonium salts and nitro compounds.

CLO4: Understand the chemistry of cyanides and isocyanides.

CLO5: Understand the chemistry of thiols and thioethers.

CLOG6: Develop practical skills by performing organic chemistry experiments in the laboratory.

UNIT I: Carboxylic Acids and its Derivatives 14 Hours
Carboxylic acids: Structure and nomenclature of aliphatic and aromatic carboxylic acids,
dicarboxylic acids, physical properties, industrial source, Preparation of acids: Oxidation of primary
alcohols and alkyl benzenes, hydrolysis of nitriles with mechanism; Reaction of acids: Salt
formation, conversion to different functional groups (esters, amides, acid chlorides and anhydrides),
Hell-Volhard-Zelinsky reaction, ring substitution in aromatic acids, reduction of acids.

Derivatives of Carboxylic acids: General physical properties of carboxylic acid derivatives: acid
anhydrides, esters, amides and acid halides; nucleophilic acyl substitution (role of carbonyl group of
carboxylic acid derivatives), alkyl vs. acyl nucleophilic substitution. Preparations of acid
anhydrides, esters, amides and acid halides. Reactions of acid chlorides: Conversion to acids
(hydrolysis), conversion to amides (ammonolysis), conversion to esters (Alcoholysis), formation of
ketones (Friedel Craft’s acylation), reduction to aldehydes (Rosenmund reduction). Reactions of
acid anhydrides: conversion into acids (hydrolysis), conversion into amides (ammonolysis) and
formation of ketones (Friedel Craft’s acylation). Reactions of esters: Conversion to acids (acidic and
alkaline hydrolysis along with mechanism), conversion to amides (ammonolysis), conversion to
esters (Trans-esterification), reaction with Grignard reagents, reduction to aldehydes and alcohols.
Reactions of amides: Hydrolysis, conversion into imides, Hofmann degradation of amides,
conversion to amine having same number of carbon atoms, conversion to nitriles. Interconversion
reactions of acid anhydrides, esters, amides and acid halides, comparative study of nucleophilicity
of acyl derivatives.

UNIT II: Carbohydrates 06 Hours
Classification and nomenclature. Monosaccharides: General reactions. Configuration of

17



monosaccharides with reference to glucose. d(+)/I(-) and D/L systems of nomenclature.
Interconversion of glucose to fructose and glucose to mannose. Cyclic structure of D(+)-Glucose.
Mechanism of mutarotation. Formation of glycosides, ethers and esters. Structure of sucrose and
inversion of cane sugar.

UNIT I11: Amines, diazonium salts and nitro compounds 15 Hours
Amines: Structure, classification, nomenclature, physical properties and industrial source of amines.
Preparation of alkyl and aryl amines by reduction of nitro compounds, nitriles and amides, reductive
amination of carbonyl compounds, salts of amines, alkylation, conversion into amides, ring
substitution in aromatic amines, Hinsberg test reactions, Hoffman elimination, reaction with nitrous
acid, Gabriel phthalimide reaction and Hofmann rearrangement. Basicity of amines, effect of
substituents on basicity of amines.

Diazonium salts: Structure, preparation using aromatic amines, Sandmeyer reaction, conversion to
phenol and arene; reduction reaction.

Nitro compounds: Preparation of nitroalkanes and nitroarenes, chemical reactions of nitroalkanes.
Mechanisms of nucleophilic substitution in nitroarenes and their reductions in acidic, neutral and
alkaline media. Picric acid: preparation and properties.

UNIT IV: Cyanides and Isocyanides 05 Hours
Alkyl cyanides: structure, nomenclature, methods of preparation, physical and chemical properties.
Alkyl isocyanides: structure, nomenclature, methods of preparation, physical properties and
chemical properties. Distinguishing points between Cyanides and Isocyanides.

UNIT V: Thiols and Thioethers 05 Hours
Thiols: structure, nomenclature, methods of preparation, physical and chemical properties.
Thioethers: structure, nomenclature, methods of preparation, physical and chemical properties.
Mustard gas.

PRACTICAL
Course Title: Selected Topics in Organic Chemistry

Course Code: UG-CHE-204
Credits: 1

Duration: 30 hours
Maximum Marks: 25

LIST OF EXPERIMENTS

1. Qualitative analysis of organic compounds: (any two) 04 Hours
Solids (examples: Benzoic acid, Nitro-benzaldehyde, Benzophenone) Liquids (Acetone, ethyl
acetate, benzaldehyde)

2. ldentification of type and separation of mixture of organic compounds:

a) Solid-solid (Soluble-insoluble, insoluble-insoluble) (any three) 06 Hours
b) Solid-liquid (Solid and low boiling liquid) (any two) 04 Hours
c) Liquid-liquid) (High boiling and low boiling liquid) (any two) 04 Hours
3. Organic preparations:
a) lodoform: Preparation of lodoform from acetone 02 Hours
b) Esterification: Preparation of ethyl benzoate from benzoic acid and ethanol 02 Hours
¢) Hydrolysis: Preparation of benzoic acid and ethanol from ethyl benzoate 02 Hours
d) Aldol condensation reaction: Preparation of chalcone from benzaldehyde and acetophenone
02 Hours
4. Organic estimations:
a) Estimation of Glucose by Titrimetry. 02 Hours
b) Estimation of Amide by Titrimetry. 02 Hours
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REFERENCES:
MANDATORY READING:
Morrison, R. T., Boyd, R. N. and Bhattacharjee, S. K., Organic Chemistry, Pearson India.

SUPPLIMENTARY READING:

1. Bruice,, P. Y., Organic Chemistry, Pearson India.

2. Carey, F. C. and Giuliano, R. M., Organic Chemistry, Tata McGraw-Hill India.
3. Finar, I. L., Organic Chemistry, Pearson India.

PRACTICAL TEXT BOOK:
Furniss, B. Brian, S., Vogel’s Textbook of Practical Organic Chemistry, Pearson education.

WEB REFERENCES:

https://ncert.nic.in/textbook/pdf/lech203.pdf

https://www.angelo.edu/faculty/kboudrea/index 2353/Chapter 05 2SPP.pdf
https://www2.unbc.ca/sites/default/files/sections/todd-whitcombe/chapter 21 acid_derivatives.pdf
https://ncert.nic.in/textbook/pdf/lech204.pdf
https://www.lkouniv.ac.in/site/writereaddata/siteContent/202003291608409191arun_sethi_Diazo
n ium_compounds.pdf

U N e
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https://ncert.nic.in/textbook/pdf/lech203.pdf
https://www.angelo.edu/faculty/kboudrea/index_2353/Chapter_05_2SPP.pdf
https://www2.unbc.ca/sites/default/files/sections/todd-whitcombe/chapter_21_acid_derivatives.pdf
https://ncert.nic.in/textbook/pdf/lech204.pdf
https://www.lkouniv.ac.in/site/writereaddata/siteContent/202003291608409191arun_sethi_Diazonium_compounds.pdf
https://www.lkouniv.ac.in/site/writereaddata/siteContent/202003291608409191arun_sethi_Diazonium_compounds.pdf
https://www.lkouniv.ac.in/site/writereaddata/siteContent/202003291608409191arun_sethi_Diazonium_compounds.pdf

Mapping of Course Learning Outcomes (CLOs) to Programme Specific Qutcomes
(PSOs) and Programme Outcomes (POs).

SEMESTER |
UG-CHE-101 General Chemistry-I

PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4

CLO1 |3 2 3 0 3 2 3 0

CLOZ |2 3 2 0 3 1 2 0

CLO3 |1 2 3 0 2 1 2 0

CLO4 (3 2 3 1 3 2 3 1

UG-CHE-MDC1 Basics in Chemistry
PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4

CLO1 |0 3 0 1 2 3 2 0

CLO2 |0 3 0 3 1 3 0 3

CLO3 |3 0 0 2 2 3 3 0

UG -CHE-MDC2 Essentials of Chemistry
PSO1 [ PSO2 | PSO3 [ PSO4 | PO1 | PO2 [ PO3 | PO4

CLO1 |0 2 0 1 3 1 1 1

CLO2 |0 2 0 1 3 1 1 1

CLO3 |3 2 0 3 3 1 2 1

UG-CHE-VAC1 Environmental monitoring
PSO1 [ PSO2 | PSO3 | PSO4 | PO1 | PO2 [ PO3 | PO4

CLO1 |1 2 1 3 1 2 1 3

CLO2 (1 2 1 3 1 2 1 3

UG-CHE-VAC2 Ethics in science
PSO1 | PSO2 | PSO3 [ PSO4 | PO1 | PO2 | PO3 | PO4

CLO1 |0 2 1 3 3 2 1 3

CLO2 (0 3 2 3 2 2 1 3

UG-CHE-SEC1 Skill Development in Chemistry
PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4
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CLO1 |3 2 2 1 2 1 3 1

CLO2 (3 2 2 0 2 1 3 0

CLO3|?2 3 3 0 3 2 2 0

CLO4 |2 1 3 0 2 1 2 1

UG-CHE-SEC?2 Basic Laboratory Methods and Safety in Chemistry
PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4

CLO1 |1 3 0 2 3 1 3 1

CLO2 |1 1 0 3 1 1 1 1
CLO3 |3 2 1 1 2 2 2 1
SEMESTER 11

UG-CHE-102 General Chemistry-I1
PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4

CLO1 |2 1 2 0 3 1 2 0

CLO2 (3 3 3 0 3 2 3 0

CLO3 |1 2 3 0 2 1 2 0

CLO4 (3 2 3 1 3 1 3 1

UG-CHE-SEC3 Chemistry of Water and Soil
PSO1 [ PSO2 | PSO3 [ PSO4 | PO1 | PO2 | PO3 | PO4

CLO1 |1 1 0 3 3 1 2 2

CLO2 |1 1 0 3 3 1 2 2

CLO3 |3 2 1 3 3 3 3 3
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SEMESTER 111
UG-CHE-201 Concepts in Chemistry-I

PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4
CLO1|3 2 3 0 3 2 3 0
CLO2 |3 2 3 1 3 2 3 0
CLO3 (1 2 3 1 3 2 2 1
CLO4 |3 2 2 2 3 2 1 2

UG-CHE-202 Concepts in Chemistry-II

PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4
CLO1 |3 2 3 0 3 1 3 0
CLO2 |3 3 3 0 3 2 3 0
CLO3 |1 2 2 1 3 1 2 1
CLO4 |3 3 1 1 3 1 2 1

UG-CHE-207 Concepts in Chemistry-IlI

PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4
CLO1 |1 2 1 1 3 2 2 1
CLO2 |0 2 2 1 3 2 3 1
CLO3 |1 2 2 1 2 1 2 1
CLO4 |3 2 2 1 3 1 2 2

UG-CHE-MDCS5 Fundamentals of Chemistry

PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4
CLO1 |1 2 1 1 2 3 2 2
CLO2 |1 2 1 1 2 3 2 2
CLO3 |1 3 1 1 2 3 2 2
CLO4 |1 2 1 1 2 3 2 2
CLOS5 |1 2 1 1 2 3 2 2
CLOG6 |3 3 3 2 3 3 3 3
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UG-CHE-SEC4 Basics of Analytical Chemistry

PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4
CLO1 |1 2 2 2 3 2 2 1
CLO2 |2 2 2 2 3 2 2 1
CLO3 |2 2 2 2 3 2 2 1
CLO4 |3 2 2 2 3 2 2 2
SEMESTER IV
UG-CHE-203 Selected Topics in Physical Chemistry
PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4
CLO1 |1 1 2 1 3 1 1 1
CLO2 |1 1 2 1 3 1 1 1
CLO3 |1 1 2 1 3 1 1 1
CLO4 |1 2 2 1 3 1 1 2
CLO5 |1 2 2 1 3 1 1 1
CLO6 |3 2 2 1 3 1 1 2
UG-CHE-204 Selected Topics in Organic Chemistry
PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4
CLO1 |1 2 1 1 3 2 2 1
CLO2 |1 2 1 1 3 2 2 1
CLO3 |1 2 1 1 3 2 2 1
CLO4 |1 1 1 1 3 2 2 1
CLO5 |1 1 1 1 3 2 2 1
CLOG6 |3 1 1 1 3 2 3 2
UG-CHE-205 Selected Topics in Inorganic Chemistry
PSO1 [ PSO2 [ PSO3 [ PSO4 | PO1 | PO2 | PO3 | PO4
CLO1 (1 2 2 1 2 2 2 1
CLO2 |1 2 2 1 2 2 2 1
CLO3 |1 2 2 1 2 2 2 1
CLO4 (1 2 2 1 2 2 2 1
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CLO5 |3 2 2 2 3 ‘2 ‘2 ‘2 ‘

UG-CHE-206 Introduction to Pharmaceutical Chemistry

PSO1 [ PSO2 | PSO3 | PSO4 | PO1 | PO2 [ PO3 | PO4

CLO1 |3 1 2 3 3 1 2 3

CLO2 |1 1 3 0 2 1 3 0

CLO3 |2 3 3 0 3 2 2 0

CLO4 (3 2 3 1 2 1 3 1

UG-CHE -VOC1 Spectroscopic Techniques

PSO1 [ PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4

CLO1 |1 2 2 1 3 1 1 1
CLO2 |2 2 2 1 3 1 1 1
CLO3|?2 2 2 1 3 1 2 1

CLO4 |3 2 3 2 3 2 2 2

SEMESTER V

UG-CHE-301 Advanced Physical Chemistry -I

PSO1 [ PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4

CLO1 |3 2 3 0 3 2 2 0

CLO2 |3 3 3 0 3 2 3 0

CLO3 |2 3 3 1 3 2 3 1

CLO4 (3 2 3 1 3 2 3 1

UG-CHE-302 Advanced Organic Chemistry -I

PSO1 | PSO2 | PSO3 | PSO4 | PO1 [ PO2 | PO3 | PO4

CLO1 |3 2 3 0 3 2 2 0

CLO2 (3 3 3 0 3 2 3 0

CLO3|?2 3 3 1 3 2 3 1

CLO4 (3 2 3 1 3 2 3 2
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UG-CHE-303 Advanced Inorganic Chemistry -I

PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4
CLO1 |2 2 2 0 3 1 2 0
CLO2 |2 2 2 0 3 1 2 0
CLO3 |2 2 2 0 3 2 2 1
CLO4 |3 2 2 3 3 2 2 3

UG-CHE -VOC2 Analytical techniques

PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4
CLO1 |2 2 2 1 3 1 2 1
CLO2 |2 2 2 1 3 1 2 1
CLO3 |2 2 2 1 2 1 2 1
CLO4 |3 2 2 2 3 2 2 2

SEMESTER VI

UG-CHE-304 Advanced Physical Chemistry -II

PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4
CLO1|2 2 2 1 3 1 2 1
CLO2 |0 2 2 1 3 1 2 1
CLO3 |2 2 2 1 3 1 2 1
CLO4 |3 2 2 2 3 2 3 2

UG-CHE-305 Advanced Organic Chemistry -11

PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4
CLO1 |1 1 1 1 3 1 1 0
CLO2 |1 2 3 3 3 2 2 0
CLO3 |1 2 3 3 3 2 2 0
CLO4 |1 2 3 3 3 2 2 0
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UG-CHE-306 Advanced Inorganic Chemistry

PSO1 [ PSO2 | PSO3 | PSO4 | PO1 | PO2 [ PO3 | PO4
CLO1 |2 1 2 1 3 2 1 2
CLO2 |2 2 2 1 3 2 2 2
CLO3 |1 2 2 2 3 2 2 2
CLO4 |3 2 2 3 3 2 3 3

UG-CHE-307 Environmental and sustainable chemistry

PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4
CLO1 |3 2 3 1 3 2 2 2
CLO2 |2 3 3 1 3 2 3 2
CLO3 |2 2 3 2 2 2 3 3
CLO4 |3 2 3 2 3 3 3 2

UG-CHE -VOC3 Industrial Chemistry

PSO1 | PSO2 | PSO3 | PSO4 | PO1 | PO2 | PO3 | PO4
CLO1 |1 2 1 1 3 1 1 1
CLO2 |1 3 1 2 3 1 2 1
CLO3 |1 3 0 3 3 2 1 3
CLO4 |3 2 0 2 3 2 3 2
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Post Graduate (M.Sc in Analytical Chemistry) Course Structure
of Academic Year 2025-2026

Semester Course Type Course Code Course Title
PGMP-CHE-DSC-401 General Inorganic Chemistry
PGMP-CHE-DSC-402 General Physical Chemistry
Discipline Specific Core i i i Fundamentals of Organic
(DSC) PGMP-CHE-DSC-403 Chemistry
PGMP-CHE-DSC-404 Laboratory Course in Physical
| Chemistry
PGMP-CHE-DSC-405 Laboratory Course in Organic
Chemistry
Reaction Mechanisms in
PGMP-CHE-DSE-401 Organic Chemistry
Discipline Specific i i i _ . .
Elective (DSE) PGMP-CHE-DSE-402 Topics in Physical Chemistry
PGMP-CHE-DSE-403 Diffraction Methods
PGMP-CHE-DSC-406 Spectroscopy in Chemistry
Fundamentals of Chemical
PGMP-CHE-DSC-407 Analysis
Discipline Specific i i i .
Core (DSC) PGMP-CHE-DSC-408 Spectral Methods of Analysis
Laboratory Course in
I PGMP-CHE-DSC-409 Analytical Chemistry
PGMP-CHE-DSC-410 | Laboratory Course in
Inorganic Chemistry
PGMP-CHE-DSE-404 Topics in Inorganic Chemistry
Discipline Specific . . .
Elective (DSE) PGMP-CHE-DSE-405 Reagents in Organic Synthesis
PGMP-CHE-DSE-406 Bio analytical Chemistry
Semester Course Type Course Code Course Title

Discipline Specific Core
(DSE)

PGMP-CHE-DSE-501

Calibrations and Validation

PGMP-CHE-DSE-502

Methods of Analysis

PGMP-CHE-DSE-503

Advanced NMR Spectroscopy

PGMP-CHE-DSE-504

Separation Techniques
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PGMP-CHE-DSE-505

Quality Assurance and Quality
Control in Analytical Chemistry

PGMP-CHE-DSE-506

Chemometrics

Discipline specific research
Electives (DSRE

PGMP-CHE-DSRE-501

Research Methodology &
Academic writing

PGMP-CHE-DSRE-502

Experiments in Analytical
Chemistry

PGMP-CHE-DSRE-503

Experiments on Analytical
Instrumentation

Generic Elective (GE)

PGMP-CHE-GE-501

Food chemistry and Nutrition

PGMP-CHE-GE-502

Environmental Chemistry

PGMP-CHE-GE-503

Applied Chemistry

Discipline specific research
Electives (DSRE)

PGMP-CHE-DSRE-504

Synthesis of Inorganic
Materials

PGMP-CHE-DSRE-505

Catalysis

PGMP-CHE-DSRE-506

Applied Organic Chemistry

PGMP-CHE-DSRE-507

Nanomaterials

PGMP-CHE-DSR/I-501

Discipline Specific Research or
Internship
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Annexure I1: (PG Programme)

Name of Programme: M.Sc. Analytical Chemistry
PSOs for M.Sc. Analytical Chemistry

Programme Programme Specific Description
Specific Outcomes (PSOs)
Outcomes (PSOs) | (Suggestion in cooperated by
Existing BOS members)
Changed to
PSO-1. | Hands on expertise Ability to calibrate, operate and
in Analytical maintain advanced analytical
Instrumentation - instruments commonly used in the
pharmaceutical industry.
PSO-2. | Aligning analytical | Integrating analytical | Demonstrate understanding of
knowledge  with | knowledge with  chemical, | chemical, pharmaceutical and food
pharmaceutical and | pharmaceutical ~and  food | industry landscapes, including drug

food industries

industry.

and chemical analysis, food product
testing, food safety, manufacturing,
and regulatory affairs, ensuring
seamless transition of analytical
knowledge across these sectors.
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