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CHEMISTRY- Major-I
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Part A Introduction

Program-Certificate

| Class- B.Sc | Year- First

| Session: 2025-2026

Subject: Chemistry

1 | Course Code C1
2 | Course Title Fundamentals of Inorganic Chemistry
3 | Course Type (Core Major 1
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 students will be able to the
(CLO) following aspects of Chemistry:
1. Introduction of Bharatiya Knowledge System
Including its Significance
2. Explain various theories and principles applied to
reveal atomic structure.
3. Significance of quantum numbers.
4. Explain the concept of periodic properties of
elements with S and P Block elements.
5. Explain theories related to chemical bonding.
6. Explain the MO theory, Acid-base concept, pH,
and buffer.
6 | Credit Value 04
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

Unit1l | Introduction of Bharatiya Knowledge System Including its| 12

Significance

Introduction and significance of BKS, BKS's structure, historical
background of BKS, A few noteworthy features of BKS. General
Introduction of Chemical Techniques in Ancient India

Religion, Taboos, Spirituals, Tantra-Mantra, Amchi Medicine System,
and Vaidya (traditional healthcare system) Land, water, and soil
conservation and management practices; agriculture; animal husbandry;
forests; sacred groves; water mills; and sacred water bodies

Keywords/Tags: BKS, Ancient India Chemistry, Animal Husbandry, Vaidya, Myths.




Activities:
1. Collection of Medicinal plants and their uses from near by area
(Herbarium Preparation)
2. Field study of BKS in nearby area
3. Prepare the Project and Modals related to Ancient Indian
Chemistry

Unit 2

Atomic Structure:

(i) Kanada's concept of atom and molecule formation (di-atom, tri-
atom), concept of atom in Buddhism and Jainism, Review of Bohr’s
theory and its limitations. Atomic spectrum of Hydrogen. Dual nature
of particles and waves, de Broglie’s equation, Heisenberg’s
Uncertainty principle and its significance.

(i)  Quantum numbers and their significance. Rules for filling
electrons in various orbitals, Pauli’s Exclusion Principle, Hund’s rule
of maximum multiplicity, Aufbau principle and its limitations,
Variation of orbital energy with atomic number.

(iii) Electronic configurations of the atoms. Stability of half-filled and
completely filled orbitals, concept of exchange energy. Relative energies

of atomic orbitals, Anomalous electronic configurations.
Keywords/Tags : Hydrogen spectrum, Hund'’s rule, Aufbau principle, configurations

12

Unit 3

Elementary idea of the following properties of the elements with
reference to s & p-block elements in periodic table.

e Effective nuclear number (EAN), shielding or screening effect, Slater
rules, variation of effective nuclear charge in periodic table.

e Atomic radii (van der Waals)

e lonic and crystal radii.

e Covalent radii (octahedral and tetrahedral)

Detailed discussion of the following properties of the elements, with

reference to s & p-blocks.

e lonization energy- Successive ionization energy and factors affecting
ionization energy. Applications of ionization energy.

e Electron Affinity- Definition, factors effecting electron affinity,
periodicity

o Electronegativity- Pauling’s/ Mulliken’s electronegativity scales.
Variation of electronegativity with bond order, partial charge,
hybridization.

Keywords/Tags : EAN, Atomic radii, lonic Radii, Crystal Radii, lonization Energy.

12

Unit 4

Chemical Bonding
I. lonic Bonding: General characteristics of ionic bonding.

lonic bonding &Energy: lattice & solvation energies and their
importance in the context of stability and solubility of ionic
compounds.

Statement of Born-Landé equation for calculation of lattice energy,

12




Madelung constant, Born-Haber cycle and its applications. Covalent
character in ionic compounds, polarizing power and polarizability.
Fajan’s rules.

Ii. Covalent bonding: Lewis structure, Valence Bond theory (Heitler-
London approach).
Hybridization- Concept, types (SP, SP?, SP*, dSP? d’SP*)with suitable
examples of inorganic and organic molecules
lonic character in covalent compounds- dipole moment and percentage
ionic character.
Valence shell electron pair repulsion theory (VSEPR) theory:
Assumptions, need of theory, application of theory to explain
geometries or shapes of some inorganic molecules and ions on the
basis of VSEPR and hybridization with suitable examples of linear,
trigonal planar, square planar, tetrahedral, trigonal bipyramidal and
octahedral arrangements such as: NHs;, H,O, SF,, CIF;, PCls, SFs,
ClFs, XeF,.

Bond parameters: Definition and factors affecting - bond orders, bond

lengths, bond angles.

Keywords/Tags :lonic Bonding, Covalent Bonding, Hybridization, VSEPR Theory,
LCAO, Bond Parameters

Unit5

Molecular orbital (MO) concept of bonding

The approximations of the theory, Linear combination of atomic orbitals
(LCAO) (elementary pictorial approach)

Rules for the LCAO method, bonding and anti bonding MO:s.
Characteristics for s-s, s-p and p-p combinations of atomic orbitals,
nonbonding combination of orbitals.

MO diagrams of homonuclear diatomic molecules: H,, Li,, Be,, B,, C,,

N,, O,, F,, and their ions.
Molecular orbitals of heteronuclear diatomic molecules: CO, NO, CN,
HF.

Acid-Base concept

Arrhenius concept, Bronsted-Lowry’s concept, conjugates acids and
bases, relative strength of acids, Lewis concept, pH, buffer solutions.
Acid-base neutralisation curves, Handerson equation.

Strength of organic acids and bases: Comparative study with emphasis
on factors affecting pKa values

Keywords/Tags : MO Diagrams, Acid-Base Concept, Bronsted-Lowry’s Concept,
Conjugate Acids And Bases, pH, Buffer Solution.

12

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

Prepare the Project and Modals related to Ancient Indian

Chemistry

© oo~

Part C-Learning Resources

Text Books, Reference Books, Other resources

Text Books:

=

Lee, J.D., Concise Inorganic Chemistry, ELBS, 1991.

Khera, H.C., Gurtu, J.N., Singh, J., Chemistry For B.Sc. Ist Year, Pragati prakashan.

3. Bariyar, A. & Goyal, S., B.Sc. Chemistry Combined, (In Hindi) Krishna Educational
Publishers Year: 2019.

4. Puri, B.R., Pathania, M.S., Sharma, L.R., Principles of Physical Chemistry
Vishal Publishing Company 2020

5. Gurtu, J.N., Gurtu A., Advanced Physical Chemistry, Pragati Publications,
Meerut, ISBN: 9789386633347, 9386633345; Edition: 1V, 2017

6. Day, M.C. and Selbin, J. Theoretical Inorganic Chemistry, ACS Publications 1962.

7. Bahl, A. and Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010

8. Kalsi, P.S., Stereochemistry Conformation and Mechanism, New Age
International, 2005

9. Finar, I.L., Organic Chemistry (Volume | and Il), E.L.B.S.

10. Morrison, R.T. and Boyd, R.N., Organic Chemistry, Pearson, 2010

11. Clayden, J., Greaves, N., Warren, S., Wothers, P., Organic Chemistry, Oxford
University Press, 2nd edition, 2012

12. Atkins Physical Chemistry, 10th ed., Oxford University Press, 2014

13.

no

Reference Books:

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

2. Acharya Prafulla Chandra Ray - A Collection of Writings, Volume I11A : 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

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

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

5. Huheey, J.E., Keiter, E.A., Keiter, R.L. &Medhi, O.K., Inorganic Chemistry:Principles of
Structure and Reactivity, Pearson Education India, 2006.

6. Douglas, B.E., McDaniel, D.H. & Alexander, J.J., Concepts and Models in



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

InorganicChemistry, John Wiley & Sons, 1994.

7. Graham Solomon, T.W., Frail, C.B. and Dunidar, S.A. Organic Chemistry, John
Wiley & Sons, 12th edition, 2016

8. McMurry, J.E. Fundamentals of Organic Chemistry, 7th ed. Cengage Learning India
edition, 2013

9. Sykes, P., A Guidebook to Mechanisms in Organic Chemistry, Orient Longman, New
Delhi (1988) 10. Barrow, G.M. Physical Chemistry, Tata McGraw-Hill (2007)

Suggested equivalent online courses:
e MOOC: https://alison.com/course/fundamentals-of-chemistry
e NPTEL: https://nptel.ac.in/courses/104/106/104106119/ ;
https://nptel.ac.in/courses/104/101/104101121/

Web sources

https://www.sydney.edu.au/science/chemistry/~george/1108/ShapesOfMolecules.pdf

https://artsandculture.google.com/exhibit/rasashala-ancient-indian-alchemical-lab-national-council-
of-science-museums/KwJCaP1RFOy-KQ?hl=en

http://sanskrit.uohyd.ac.in/events-new/Ancient-Indian-chemistry.pdf

https://insa.nic.in/writereaddata/UpLoadedFiles/IJHS/VVol01 1 1 PRay.pdf

https://asi.nic.in/Ancient India/Ancient India Volume 9/article 8.pdf

https://vvm.org.in/study material/ENG%20-%20Indian%20Contributions%20t0%20Science.pdf

https://www.pgurus.com/chemistry-in-ancient-india/

https://en.wikipedia.org/wiki/History of chemistry

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:
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Part A Introduction

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

Subject: Chemistry

1 | Course Code Cc1

2 | Course Title Qualitative & Quantitative Chemical analysis

3 | Course Type (Core

Course/Elective/Generic .
. . Major-I
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 |dentification of simple inorganic mixture

e Determination of ionic product, common ion
and solubility product

e Detection of Extra Elements and functional
groups in organic compounds

e Measurement of pH of different solutions of
acids and alkalies using pH-meter

e Measurement of the pH of buffer solutions

e Preparation of buffer solutions

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




Unit Topics No. of
Lectures

1 Qualitative inorganic analysis 20 Marks 12

Identification of simple inorganic mixture (5 radicals) with two/three acidic and
two/three basic radicals (including typical combinations).

Special emphasis on learning theoretical concepts of strong, moderate and weak
electrolytes, ionic product, common ion effect. Solubility and solubility
product.

2 Qualitative organic analysis 7+8 Marks 9

1. Detection of hetero-elements (N, S, CI, Br, I) in organic compounds by
the Zinc Dust

2. Functional group tests for alcohol, aldehyde, carboxylic acid,
carbohydrate, phenols, nitro, amine and amide.

3 Quantitative analysis of acid, alkali and buffer solutions 15 Marks 9
lonic Equilibria

1. Measurement of pH of different solutions of acids and alkalies using pH-
meter (may use aerated drinks, fruit juices, shampoos and soaps)
Note-use dilute solutions of soaps and shampoos to prevent damage to the
glass electrode.

2. Measurement of the pH of buffer solutions and comparison of the values
with theoretical values.

3. Preparation of buffer solutions and determination of their pH and buffer
capacity:

(i) Sodium acetate-acetic acid
(i)  Ammonium chloride-ammonium hydroxide

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

Keywords/Tags: Inorganic Mixture Analysis, lonic Product, Common ion, Solubility Product, Qualitative
Organic Analysis, lonic Equilibria, P" Buffer Solutions
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