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SEMESTER-VI Paper No.— 11
Course Title: Chemistry-I1 No. of Credits - 02
Type of Vertical: Major COURSE CODE: S311CHT

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.

describe properties of coordination compounds, general steps
CLO-01 Remember ) o )

of metallurgy, biological importance of metal ions

explain the concept of distortion from octahedral geometry,
CLO-02 Understand ) o

catalysis, characteristics of group 18

differentiate between crystal field theory & molecular orbital
CLO-03 Apply ) ) )

theory; construct ligand group orbitals and molecular orbitals
CLO-04 Analyse calculate crystal field stabilization energy for metal ions
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Syllabus for Third Year of Bachelor of Science in Chemistry
(With effect from the academic year 2025-2026)

SEMESTER-VI Paper No.— 11
Course Title: Chemistry-I1 No. of Credits - 02
Type of Vertical: Major COURSE CODE: S311CHT
COURSE CONTENT
Module Content Credits No. of
No. Hours
1 1.1 Coordination Chemistry (8L) 01 15

1.1.1 Crystal Field Theory and effect of crystal field on
central metal valence orbitals in various geometries from
linear to Octahedral (from coordination number 2 to
coordination number 6)

1.1.2 Splitting of d orbitals in octahedral, square planar and
tetrahedral crystal fields

1.1.3 Distortions from the octahedral geometry: (i) effect of
ligand field (ii) Jahn-Teller distortions.

1.1.4 Crystal field splitting parameters A; its calculation and
factors affecting it in octahedral complexes, Spectrochemical
series.

1.1.5 Crystal field stabilization energy (CFSE), calculation of
CFSE for octahedral complexes with dO to d10 metal ion
configurations.

1.1.6 Consequences of crystal field splitting on various
properties such as ionic radii, hydration energy.

1.1.7 Evidences for covalence in metal complexes:

(i) intensities of d-d transitions (ii) ESR spectrum of [IrCle]*
(iii) Nephelauxetic effect.

1.2 Molecular Orbital Theory for coordination compounds
(4L)

1.2.1 Identification of the central metal orbitals and their
symmetry suitable for formation of ¢ bonds with ligand
orbitals.

1.2.2 Construction of ligand group orbitals.

1.2.3 Construction of o-molecular orbitals for an ML6
complex. Examples like [FeFs]*, [Fe(CN)e]™® [FeFs]?,
[Fe(CN)s] 3, [CoFs] 3, [Co(NH3)e] ™
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1.3 Properties of Coordination Compounds (3L)

1.3.1 Thermodynamic and Kkinetic stability of metal
complexes with examples.

1.3.2 Stability constants: stepwise and overall stability
constants and their interrelationship.

1.3.3 Factors affecting thermodynamic stability. (Factors
related to nature of central metal atom, nature of ligand,
chelate effect to be discussed).

1.3.4 Ligand substitution reactions: Associative and
Dissociative mechanisms. Anation reactions.

2 2.1 Organometallic Compounds of main group metal (2L) 01 15

2.1.1 General synthetic methods of organometallic
compounds

2.1.2 Some chemical reactions of organometallic compounds
2.2 Metallocenes (2L)

Ferrocene: Synthesis, properties, structure and bonding on the
basis of VBT.

2.3 Catalysis (2L)

2.3.1 Comparison between homogeneous and heterogeneous
catalysis

2.3.2 Basic steps involved in homogeneous catalysis

2.3.3 Mechanism of Wilkinson’s catalyst in hydrogenation of
alkenes.

2.4 Metallurgy (4L)

2.4.1 General steps of metallurgy: Concentration of ore,
calcinations, roasting, reduction and refining.

2.4.2 Metallurgy of copper: occurrence, physicochemical
principles, Extraction of copper from pyrites & refining by
electrolysis.

2.5 Chemistry of Group 18 (4L)

2.5.1 General characteristics and trends in physical and
chemical properties

2.5.2 Isolation of noble gases

2.5.3 Compounds of Xenon (oxides and fluorides) with
respect to preparation and structure (VSEPR)

2.5.4 Uses of noble gases
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2.6 Introduction to Bioinorganic Chemistry (1L)

2.6.1 Essential and non-essential elements in biological
systems.

2.6.2 Biological importance of metal ions such as Na*, K,
Fe*?/Fe*®and Cu*?

Total 02 30

Access to the Course
The course is available for all the students admitted for Third 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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