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Part A Introduction

Program: Certificate Class™:B.Sc | Year: First

Session: 2025-26

Subject: Chemistry

1 | Course Code C3

2 | Course Title Basic Physical, Organic and Nuclear Chemistry

3 | Course Type (Core Major 3
Course/Elective/Generic
Elective/Vocational/.....)

4 | Pre-requisite (if any) To study this course the students must have the

subject Chemistry in12th Course or equivalent
5 | Course Learning outcomes | By the end of this course, the student will be able to learn

(CLO)

the following aspects of chemistry-

1. Explain Bharatiya Traditional Knowledge
of Chemistry in Prevedic and Vedic period

2. Explain  Basics of thermodynamics,
thermochemistry and phase equilibrium

3. Explain Organic compounds containing
nitrogen like TNT, picric acid etc.

4. Explain  Carbohydrates classification,
nomenclature, structure and properties

5. Explain Basics of nuclear chemistry

6 | Credit Value

4

7 | Total Marks

Max. Marks: 30+70 | Min. Passing Marks:35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week):

L-T-P:

Unit Topics No. of
Lectures

Unit 1 Bharatiya Traditional Knowledge of Chemistry in 12

Rigveda,
Vedanta,

Prevedic and Vedic period

Srasendrachudamani,
Poison to Panacea
Chemistry
Yantram, Hamsapaka Yantram, Purification of Mercury and Gold.
Keywords/Tags:
Mimansa, Dola Yantram, Maran of gold
Activities:

1. Gather images and records pertaining to the history of two

rust-resistant monuments built in India
2. Extraction of Tulsi, Neem, Amla, Haldi
3. Prepare the Project and Modals related to Ancient Indian

Nyaya, Vaisesika, Sankhya, Yoga, Mimansa, and
classification of Matter, Rasaratnakara, Rasarnava,
Rasratnasamuchaya, Vedic Metallurgy,

in Rasarnava-Apparatus- Dola Yantram, Garbha

Rigveda, Nyaya, Vaisesika, Sankhya, Yoga,




Chemistry
4. Field study of BKS in nearby area

Unit 2

Thermodynamics- terms used in thermodynamics and their
definitions, thermodynamic systems, surroundings, types of systems,
intensive and extensive properties, colligative properties, state and
path functions, reversible systems, concept of heat and energy.

First law of thermodynamics- statements, experimental verification,
mathematic derivative, enthalpy, heat capacity, heat capacity at
constant volume and constant pressure, Joule Thomson law,
calculation of Joule Thomson coefficient, inversion temperature,
calculation of w, ¢, dU and dH for isothermal and adiabatic
expansion of ideal gases in reversible systems.

Thermochemistry- standard state, Enthalpy of formation, Hess’s
rule of energy conservation and its applications

Phase equilibrium- statement of phase rule, phase, components,
degree of freedom, one components systems- water system, carbon
dioxide system, sulfur system

Keywords/Tags: thermodynamic systems, enthalpy, heat capacity, Hess's
rule, phase rule, Thermochemistry, Phase equilibrium

12

Unit 3

Basic organic compounds containing nitrogen-

Methods of preparation properties and uses- Nitroalkanes, aryl nitro
compounds, nitrobenzene, TNT, picric acid

Amines- nomenclature, isomerism, separation of primary secondary
and tertiary amines, general methods of preparation, chemical
reactions, basic property and strength, effect of substituents on
basicity of aromatic amines, carbyl anine reaction, mustard oil
reaction, electrophilic aromatic substitution, comparison of primary,
secondary and tertiary amines.

Keywords/Tags: Nitroalkanes, aryl nitro compounds, nitrobenzene, TNT,
picric acid, Amines, Aromatic Amines

12

Unit 4

Carbohydrates- classification and nomenclature, monosaccharides-
introduction, epimerization, conversion of glucose into Mannose,
interconversions, Threo and erythro diastereoisomers, glucose-
properties, identification, structure, optical activity, fructose-
introduction and structure, structure of ribose and deoxy ribose,
disaccharides- maltose and lactose, polysaccharides- starch and
cellulose

Keywords/Tags: monosaccharides, glucose, disaccharides,
polysaccharides,

12

Unit5

Nuclear Chemistry:

Fundamental particles of the nucleus- nucleons, Concept of nuclides
and its representation, Isotopes, isobars, and isotones

Nuclear stability: N/P ratio and binding energy, Qualitative idea of
stability of nucleus

Radioactive decay: Natural and artificial radioactivity, Radioactive
disintegration series, Radioactive displacement law, Radioactivity
decay rates.

12




Nuclear reactions: Nuclear fission and fusion, Spallation
Radioisotopes: Production of radioisotopes, Applications of
radioisotopes

Keywords/Tags: nucleons, nuclides, Isotopes, isobars, isotones,
Radioactive decay, fission and fusion

Activities:
1. Extraction of Tulsi, Neem, Amla, Haldi
2. Gather data on the processes used to purify zinc both
historically and currently.
3. Gather images and records pertaining to the history of two
rust-resistant monuments built in India.
4. Gather information about traditional Indian cosmetics
knowledge and traditional Indian drug knowledge
5. Collection of Medicinal plants and their uses from nearby area
(Herbarium Preparation)
6. Chart preparation of Ancient Indian Scientist in Chemistry and
their contribution
Field study of BKS in nearby area
Educational Tour of Industries and Research Institutes
9. Prepare the Project and Modals related to Ancient Indian
Chemistry

o N

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

1.

2.

8.

9.

Prakash, S., Founders of Sciences in Ancient India, published by The Research Institute of
Ancient Scientific Studies, New Delhi. 1965 (OCoLC)594302452.

Acharya Prafulla Chandra Ray - A Collection of Writings, Volume IIA : A History of
Hindu Chemistry (Volume-I), Editor : Prof. Anil Bhattacharyya, Publisher : University of
Calcutta. . Online information:
https://www.caluniv.ac.in/news/APCR%20Publication/acharya-prafulla.html

Chemistry in India, in Traditions & Practices of India, Textbook for Class XI, Module 2,
Central Board of Secondary Education.

Subbarayappa, B.V.,Chemistry and Chemical Techniques in India, Centre for Studies in
Civilizations, 2004, ISBN 818758601X.

THE HISTORY OF CHEMISTRY VSI 21 January 2016, by William H. Brock (Author),
ISBN-10 0198716486, Publisher Oxford University Press

A Brief History of Chemistry, 16 May 2019, by Michael Ridenour (Author), ISBN-10
1943582955, Publisher Waldorf Publications

A History Of Chemistry: From The Earliest Times Till The Present Day Hardcover —
Import, 10 September 2010, by James Campbell Brown (Author), ISBN-10 1163435279
Publisher Kessinger Publishing

Thermodynamics, Author S. C. Gupta, Publisher Pearson Education India, 2005, ISBN
813171795X,

Physical Chemistry 1 March 2015, by R.L. Madan (Author), ISBN-10 9781259062544,
Publisher McGraw Hill Education

10. Atkins' Physical Chemistry — 5 December 2022, by James Keeler (Author), Julio de Paula

(Author), Peter Atkins (Author), ISBN-10 0198847815, Publisher Oxford University Press

11. Physical Chemistry Gaurav Madan, S. Chand Publishing, 2007, ISBN 8121918812



https://www.caluniv.ac.in/news/APCR%20Publication/acharya-prafulla.html

12. Fundamentals of organic chemistry, by Solomons, T. W. Graham, Publisher New York :
Wiley

13. A Textbook of Organic Chemistry, 22nd Edition 1 January 2016, by Bahl Arun (Author),
Bahl B.S. (Author), ISBN-10 9352531965, Publisher S Chand & Company

14. Carbohydrates: The Essential Molecules of Life, 24 October 2008, by Robert V. Stick
(Author), Spencer Williams (Author), ISBN-10 0240521188, Publisher Focal Press

15. Chemistry for Degree Students, Author R L Madan, Publisher S. Chand, 2010 ISBN
8121935334

16. Nuclear Chemistry: For BSc & MSc Students of Indian Universities, C.VV.Shekhar, ISBN-
10 8178880997

17. Nuclear and Radiochemistry: Fundamentals and Applications, Author(s):Jens-
Volker Kratz, 6 October 2021, WILEY ISBN:97835273490

18. Nuclear Chemistry, Authored By Dash UN, Publisher: Sultan Chand & Sons, 1991,
ISBN: 81-8054-778-2

Suggested equivalent online courses:

1. Physical Chemistry-1 By Prof. Md. Shahid Nayeem Aligarh Muslim University
https://onlinecourses.swayam?2.ac.in/ini25_cy01/preview

2. Basic Organic Chemistry By Dr. B. S. Balaji Jawaharlal Nehru University
https://onlinecourses.swayam?2.ac.in/cec23_cy03/preview

3. Nuclear and Radiochemistry By Prof. P.K.Mohapatra, Prof. B.S.Tomar Homi Bhabha National
Institute https://onlinecourses.nptel.ac.in/noc23_cy21/preview

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 marks

Internal Assessment : Class Test Assignment/Presentation | 30
Continuous Comprehensive
Evaluation (CCE): 30

External Assessment : Section(A) : Very Short Questions 70
University Exam Section: 70 Section (B) : Short Questions
Time : Section (C) : Long Questions

Total Marks: 100

Any remarks/ suggestions:



https://onlinecourses.swayam2.ac.in/ini25_cy01/preview
https://onlinecourses.swayam2.ac.in/cec23_cy03/preview
https://onlinecourses.nptel.ac.in/noc23_cy21/preview
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Suggested Readings:

Text Books

38. Dr. M. Satish Kumar Practical Physical Chemistry Sankalp Publication

39. Dr. Ajay Sharma Dinesh Practical Chemistry - 11 (States of matter, Chemical Kinetics)
(including Lab Manual) B.Sc. 1 year S. Dinesh & Co.

40. Omar A. El Seoud, Wilhelm J. Baader, Erick L. Bastos Practical Chemical Kinetics in
Solution Wiley online library.

41. Charu Arora, Sumantra Bhattacharya Advanced Physical Chemistry Practical Guide
Bentham Science Publishers.

42.D N. Bajpai Advanced Physical Chemistry S. Chand & company Limited

43. Dr. M.M.N. “Tandon unified practical chemistry” Shiva Lal Agarwal & co.

44. Sudha Goyal (Author), R. P. Singh V. K. Singh (Author), Prashant Singh Ashish
Dwivedi (Author) B.Sc. Chemistry Practical I, Krishna Prakashan Media

45. Reinhart Keese, Martin P. Brandle, Trevor P. Toube Practical Organic Synthesis: A
Student's Guide John Wiley & Sons, Inc.,

46. Sudha Goyal B.Sc. Chemistry Practical 111 Krishna Prakashan Media



https://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Dr.+M.+Satish+Kumar%22
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Dr.+Ajay+Sharma&search-alias=stripbooks
https://onlinelibrary.wiley.com/authored-by/El+Seoud/Omar+A.
https://onlinelibrary.wiley.com/authored-by/Baader/Wilhelm+J.
https://onlinelibrary.wiley.com/authored-by/Bastos/Erick+L.
https://benthambooks.com/book/9781681089102/preface/
https://benthambooks.com/book/9781681089102/preface/
https://www.google.co.in/search?sca_esv=d6eee4bcc861a669&hl=en&q=inauthor:%22D+N.+Bajpai%22&udm=36
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Sudha+Goyal&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=R.+P.+Singh+V.+K.+Singh&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Prashant+Singh+Ashish+Dwivedi&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Prashant+Singh+Ashish+Dwivedi&search-alias=stripbooks
https://www.wiley.com/en-us/search?filters%5bauthor%5d=Reinhart%20Keese&pq=++
https://www.wiley.com/en-us/search?filters%5bauthor%5d=Martin%20P.%20Br%26%23228%3Bndle&pq=++
https://www.wiley.com/en-us/search?filters%5bauthor%5d=Trevor%20P.%20Toube&pq=++
https://www.wiley.com/
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Sudha+Goyal&search-alias=stripbooks

47.

48.
49,

50.

Furniss, B.S., Hannaford, A.J., Smith, P.W. G., Tatchell, A.R., “Vogel’s Text Book of
Practical Organic Chemistry”, Pearson Education, 2005, 5" Edn.

Gurthu, J.N., Kapoor, R., “Advanced Experimental Chemistry”, S. Chand and Co., 1987.
Sundaram, S., Krishnan, P., Raghavan, P.S., “Practical Chemistry (Part II)”, S.
Viswanathan Co. Pvt.,1996.

Mohd A A, Ramesh K P, Anuradha S, Bassa S, Advanced Laboratory Techniques in
Chemistry, Scientific International Publishing house, Tamilnadu, 2024

Reference Books

51.

52.

53.

Furniss, B.S., Hannaford, A.J., Smith, P.W. G., Tatchell, A.R., “Vogel’s Text Book of
Practical Organic Chemistry”, Pearson Education, 2005, 5" Edn.

Reinhart Keese, Martin P. Brandle, Trevor P. Toube Practical Organic Synthesis: A
Student's Guide John Wiley & Sons, Inc.,

Khosla, B.D., Garg, V.C & Gulati, A. Senior Practical Physical Chemistry, R Chand &
Co, Newdelhi, 2011.

Suggestive digital platforms web links

54.
55.
56.

57.

58.

59.

60.
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CBCS Annual Pattern
B.Sc. Ist year
CHEMISTRY- Major-I11
Syllabus of Practical Paper

Part A Introduction

Program: Certificate Class: B.Sc. Year: First Session:2025-26

Subject: Chemistry

1 | Course Code c3

2 | Course Title Basic inorganic & Physical Chemistry Practical

3 | Course Type (Core

Course/Elective/Generic )
. . Major-Ill
Elective/Vocational/.....)

4 | Pre-requisite (if any) To study this course the students must have the
subject Chemistry in12th Course or equivalent.

5 | Course Learning outcomes | By the end of this course students will be able to
(CLO) the following aspects of Laboratory in chemical
analysis:

e Measure the Viscosity and Surface Tension

e Measure the Distribution law

e To construct the Phase diagram of two
component System

e Determination of concentration by Volumetric
analysis

e Colorimetry used to analyse the compounds

6 | Credit Value 2 (Practical)

7 | Total Marks Max. Marks: 30+70 Min. Passing Marks:35

Part B- Content of the Course

Total No. of Lectures-Tutorials-Practical (in hours per week): 4

L-T-P: 60-0-30




(@) Mole-ratio method - Adulteration - Food stuffs. examples-Sugar, Ghee,
Butter, Chilly powder, Turmeric Powder

(b) water analysis-Colorimetric analysis used to test for many compounds
like Ammonia, Chloride, Phosphorus, sulphate, P etc in water sample

Unit Topics No. of
Lectures
1 Viscosity 07
1. To determine the percentage composition of a given mixture (non
interacting systems) by viscosity method.
2. To determine the viscosity of amyl alcohol in water at different
concentration and calculate the excess viscosity of these solutions.
Surface Tension
1. Determination of surface tension of liquid or dilute solution by stalagmometer
2. Study of variation of surface tension of detergent solution with concentration
2 Distribution Law 08
1. To study the distribution of iodine between water and CCl4.
2. To study the distribution of benzoic acid between benzene and water.
Phase Equilibrium
1. To construct the phase diagram of two component (e.g. diphenylamine -
benzophenone) system by cooling curve method.
Thermochemistry
1. To determine the enthalpy of solution of solid calcium chloride and
calculate the lattice energy of calcium chloride from its enthalpy data
using using Born - Haber Cycle.
3 Volumetric Analysis 08
1. Determination of acetic acid in commercial vinegar using NaOH by
Analytical Balance
2. Determination of alkali content- antacid tablet using HCI by Analytical
Balance
3. Estimation of calcium content in chalk as calcium oxalate by
permanganometry.
4. Estimation of hardness of water by EDTA.
4 Colorimetry 07




Note Students should visit any chemical industry to learn or observe the process and
preparations practically and submit the report of that industrial visit also

Keywords/Tags: Viscosity, Surface Tension, Phase equilibrium, Distribution Law, Colorimetry, Synthesis of
Organic Compounds, Adsorption

Part C-Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings:

Text Books

1. Dr. M. Satish Kumar Practical Physical Chemistry Sankalp Publication

2. Dr. Ajay Sharma Dinesh Practical Chemistry - Il (States of matter, Chemical Kinetics)
(including Lab Manual) B.Sc. 1 year S. Dinesh & Co.

3. Omar A. El Seoud, Wilhelm J. Baader, Erick L. Bastos Practical Chemical Kinetics in
Solution Wiley online library.

4. Charu Arora, Sumantra Bhattacharya Advanced Physical Chemistry Practical Guide
Bentham Science Publishers.

5. D N. Bajpai Advanced Physical Chemistry S. Chand & company Limited

6. Dr. M.M.N. “Tandon unified practical chemistry” Shiva Lal Agarwal & co.

7. Sudha Goyal (Author), R. P. Singh V. K. Singh (Author), Prashant Singh Ashish
Dwivedi (Author) B.Sc. Chemistry Practical | , Krishna Prakashan Media

8. Reinhart Keese, Martin P. Bréndle, Trevor P. Toube Practical Organic Synthesis: A
Student's Guide John Wiley & Sons, Inc.,

9. Sudha Goyal B.Sc. Chemistry Practical 111 Krishna Prakashan Media

10. Furniss, B.S., Hannaford, A.J., Smith, P.W. G., Tatchell, A.R., “Vogel’s Text Book of

Practical Organic Chemistry”, Pearson Education, 2005, 5™ Edn.
11. Gurthu, J.N., Kapoor, R., “Advanced Experimental Chemistry”, S. Chand and Co., 1987.
12. Sundaram, S., Krishnan, P., Raghavan, P.S., “Practical Chemistry (Part II)”, S.
Viswanathan Co. Pvt.,1996.

13. Mohd A A, Ramesh K P, Anuradha S, Bassa S, Advanced Laboratory Techniques in
Chemistry, Scientific International Publishing house, Tamilnadu, 2024.

Reference Books

14. Furniss, B.S., Hannaford, A.J., Smith, P.W. G., Tatchell, A.R., “Vogel’s Text Book of
Practical Organic Chemistry”, Pearson Education, 2005, 5™ Edn.

15. Reinhart Keese, Martin P. Bréndle, Trevor P. Toube Practical Organic Synthesis: A
Student's Guide John Wiley & Sons, Inc.,
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