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Syllabus for Second Year of Bachelor of Science in Chemistry
(With effect from the academic year 2024-2025)

SEMESTER-IV

Course Title: Chemistry-I

Type of Vertical: Major and Minor

Paper No.— 1
No. of Credits - 02

Learning Outcomes Based on BLOOM’s Taxonomy:

After completing the course, the learner will be able to...

Course
_ Blooms .
Learning Course Learning Outcome
Taxonomy
Outcome No.
CLO-01 Remember describe phase diagram of water system.
CLO-02 Understand | explain various reactions of acids.
CLO-03 Apply differentiate between mono, bi, tri, poly dentate ligands.
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Syllabus for Second Year of Bachelor of Science in Chemistry
(With effect from the academic year 2024-2025)

SEMESTER-IV Paper No.— 1
Course Title: Chemistry-I No. of Credits - 02
Type of Vertical: Major and Minor COURSE CODE: S205CHT
COURSE CONTENT
Module Content Credits No. of
No. Hours

1 1.1 Electrochemistry-11 (3 hr)

Electrochemical conventions, Reversible and irreversible
cells. Nernst equation and its importance, Types of
electrodes, Standard electrode potential, Electrochemical
series  (Numericals  expected).  Calculation  of
thermodynamic properties: AG, AH and AS from EMF
data. (Numericals expected) 01 15

1.2 Phase Equilibria (7 hr)

Phases, components and degrees of freedom of a system,
criteria of phase equilibrium. Gibbs Phase Rule and its
thermodynamic derivation. Derivation of Clausius —
Clapeyron equation and its importance in phase equilibria.
(Numericals expected) Phase diagrams of one-component
systems (Water and Sulphur). Two component system
(lead-silver system).

1.3 Comparative Chemistry of the transition metals (5 hr)

Position in the periodic table; Natural occurrence principal
ores and minerals; electronic configuration, oxidation
states and magnetic properties of 3d transition series;
Origin of colour for transition metals and their
compounds.

2.1 Carboxylic Acids and their Derivatives (7 hr) 01 15

Nomenclature, structure and physical properties, acidity of
carboxylic acids, effects of substituents on acid strength of
aliphatic and aromatic carboxylic acids. Preparation of
carboxylic acids: oxidation of alcohols and alkyl benzene,
carbonation of Grignard and hydrolysis of nitriles.
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Reactions: Acidity, salt formation, decarboxylation,
Reduction of carboxylic acids with LiAlH4, diborane,
Hell-Volhard-Zelinsky reaction, Conversion of carboxylic
acid to acid chlorides, esters, amides and acid anhydrides
and their relative reactivity.

2.2 Sulphonic acids (3 hr)
Nomenclature, preparation of aromatic sulphonic acids by
sulphonation of benzene (with mechanism), toluene and
naphthalene, Reactions: Acidity of arene sulfonic acid,
Comparative acidity of carboxylic acid and sulfonic acids.
Salt formation, desulphonation. Reaction with alcohol,
phosphorous pentachloride, IPSO substitution.

2.3 Coordination Chemistry (5 hr)

Introduction to Chemistry of Coordination Compounds
Basic terms and nomenclature. Types of ligands
Isomerism: General Types with special reference to
stereoisomerism of coordination compounds (C.N.-6)

Theories of coordination compounds
Werner’s Theory of coordination compounds, Effective
atomic number rule. Eighteen electron Rule

Nature of the Metal-Ligand Bond
Valence Bond Theory; Hybridization of the central metal
orbitals-sp®, sp3d?/d’sp®; Inner and outer orbital
complexes (suitable examples of Mn(Il) Fe(ll), Fe(lll),
Co(I)/Co(11), Ni(ll), Cu(ll) Zn(Il) complexes with
ligands like aqua, ammonia CN- and halides may be used)
Limitations of V.B.T. Applications of coordination
compounds.

Total 02 30

Access to the Course
The course is available for all the students admitted for Second Year Bachelor of Science.

Methods of Assessment

The assessment pattern would be 40:60, 60% for Semester End Examination (SEE) and
40% for Continuous Internal Assessment (CIA). The structure of the SEE and CIA would be as
recommended by the Board of Studies and approved by the Board of Examination and the
Academic Council of the college.
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