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Unit-1

Chemistry in .Ancient Indian - History and Development. Ancient Indian
Alchemi¢al Lab- ‘Rasashala’ and its instruments- Dola Yantra, Swedani
Yantra, Pataha Yantra, Adhaspatan Yantra, Kosthi Yantra, Vidhyadhar
Yantra, Dheki Yantra, Tiryak Patan Yantra, Baluk Yanira, Kachchap Yantra,
Dhup Yantra, Damru Yantra- their working and uses.

General Introduction of Ancient Indian Chemical Techniques-

Metallurgy, Dyes, Pigments, Cosmetics- their production and uses.
Cherhistry. of Ancient Metals- Gold, Silver, Copper, Iron, Tin, Lead and
Mercury- theirextraction and usés.

Ancient Indian Chemist- their contribution and books- Rishi Kanad,
Aacharya Nagarjuna, Vagbhatta, Govindacharya, Yashodhar,
Ramchandra, Somadava, Gopalbhatta, et¢. Indian Chemist of 19
century- Aacharya Prafulla Chandra Ray- His Contribution and work for
Indian Chemistry

Introductory ideas about Group of Rasas of Rasratria Garnth- Maharas, Upras,
Common ras, Ratna ras, Dhatu, Poison, Alkali, Acid, Salt, Lauhabhasma, etc.
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¢ Quantum Mechanics-Postuates of quantum mechanics, de-Broglie

concept . and jts experimental verification, Heisenberg uncertainty
principle.  Various forms of Schrodinger equations  and jts
applications to the particle in one- and three-dimensiona] box.
Molecular Symmetry—Symmetxy elements and Operations with
examples, Concept of groups,

Chemical thermodynamics- Laws of mermodynamics, Free energy
functions, Interrelation of various thermodynamic parameters. Statistical
thermodynamijcs- Introductory terminologies. The Boltzmann
distribution Jaw, Partition functions ang its types. ’

Phase Rule-Basic definitions, phase rule applications for One and
two Component systems.

Solid-state Chemistry—X—ray diffraction analysis, Solid-state reactions,
crystal defects, Classification and examples,
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~ Unit-III

Electrochemistry- Weak electrolytes, Ostwald dilution law and its
experimental verification. Buffer solutions. Henderson equation and
pH. Salt hydrolysis, Kohlrausch law and transport number.
Electro-chemical cells- Concept of electrode potential, Conventions,
Nernst equation, Types of electrodes, Over Voltage, Reversible and
irreversible cells, Rate of electrode processes, Chemical and
concentration cells, Liquid-junction potential.

Chemistry of Colloids- Basic terms, types of colloids, optical and
electrical properties, Electrical double layer theory, Theories of
origin of charge. .
Surface chemistry- Basic terms and definitions, various adsorption
isotherm equations. Single and multilayer adsorption, BET equation
and its applications.

Chemical Kinetics-Introductory concepts- Zero, first and second order
reactions. Mathematical treatments of side, oppesing and consecutive
reactions. Arrhenius equation and anti- Arrhenius reactions.
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Unit IV

¢ Mosley’s periodic law and Modern Periodic Table, Long form of periodic
table. Bohr-Burry Scheme. Periodic Properties of Elements and Chemical
Periodicity.

¢ Atomic Structure- Rutherford’s and Neils Bohr’s Atomic Model and
their pro and cons. Quantum Numbers- Shells and Sub-shells.
Orbit and  Orbitals. Pauli’s Exclusion Principle. Electronic

. Configuration of Elements. Aufbau Rule and Hund’s Principle.

o Chemistry of Normal Elements- s-block and p-block Elements. General
Chemistry of Representative Elements of I to VII™ A and B Groups.

o Chemistry of Transition Elements- First, Second and Third Transition
Series- d-block Elements- their Oxidation States, Magnetic Behavior,
Spectral Properties and Stereo Chemistry.

o Chemistry of Inner Transition Elements- f-block Elements- Lanthanides
and Actinides- their Oxidation States, Magnetic Behavior and Spectral
Properties. Lanthanide Contraction.
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Unit -V

e Acids and Bases- Various Primary Theories. Bronsted- Lowery concept.
Lewis Theory and Classification of Acids and Bases. SHAB Principle.
Classification of Acids and Bases on the basis of SHAB principle with
examples.

e Polymers Chemistry- Definitions, a general survey and scope of
polymers. characterization, classification of homo and hetero atomic

. polymers. Boron and Silicon based Polymers.

» Environmental Chemistry- Basic Elements, Water and Air Pollutants and
Their Classification. Types and causes of Urban water and air Pollution.
Stratospheric Ozone Depletion. Concept of Green House Effect. Global
warming and its consequences. Toxic Heavy Metals and their
biochemical damaging effects.

» Photochemistry: - Laws of photochemistry, Kinetics of photochemical
reactions, Jablonski diagram.

s Chemical Bonding- Valence. Different Theories and Types of
Bonds. Co-ordination Compounds- Different Theories- VSEPR, VBT,
LFT, MOT and CFT their application for different Homo and Hetro
Nuclear Molecules including their Structure and Shapes.
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Unit —VI

Organometallic Compounds- Synthesis, Bonding, Structure and
Reactivity. Organometallics in Homogenous Catalysis. Cages and
Metal Clusters, Boranes, Carboranes, Metallo-boranes and Metallo-
carboranes compounds with metal-metal multiple bonds.

Analytical Chemistry- Qualitative and Quantitative  Analytical
Methods. Volumetric and Gravimetric Analysis. -General introductory
knowledge of Acidimetric- Alkalimetry, Oxidation- Reduction (Redox)
and lodimetry and lodometry Titrations. Indicators, Buffers Solutions.
Analytical Reagents like- EDTA, Eriochrome Black-T and DMG ete.
Bioinorganic Chemistry- Photosystems, Porphyrins,
Metalloenzymes, Oxygen Transport, Electron- Transfer Reaction,
Nitrogen Fixation.

Nuclear Chemistry-  Nuclear Reactions- Fusion and Fission,
Effective Nuclear Charge, Atomic Disintegration- ¢, B and 7
Particle Emission. Artificial Radioactivity.

Fundamental Principles of various spectroscopic methods like NMR,
ESR, UV-VIS, Mossbauer, IR, NQR and Raman spectroscopy-
Tools, Techniques and their applications in  Physical Characterization
of Inorganic Compounds.
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Unit — VII

IUPAC nomenclature of organic molecules.

Principles of Stereochemistry: Configurational and conformational
isomerism in acyclic and  cyclic =~ compounds.  stereogenicity,
stereoselectivity,  enantioselectivity,  diastereoselectivity and
asymmetric induction.

Organic reactive intermediates: Generation, stability and reactivity
of carbo-cations, carbo-anions, free radicals, carbenes, benzynes and
nitrenes.

Structure and Reactivity -Thermodynamic and kinetic- requirement
and control, Hammond’s postulate, Curtius- Hammett principle.
Potential energy diagrams, transition state and intermediates.

Organic transformations and reagents: Functional group interconversion
including oxidations and reductions; common catalysts and reagents
(organic, inorganic, organometallic and enzymatic). Chemo, regio and
stereoselective transformations.
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Unit-VIII

Concepts in organic synthesis: Retrosynthesis, disconnection, synthons,
linear and convergent synthesis, umpolung of reactivity and protecting
groups.

Asymmetric synthesis- Chiral .auxiliaries, methods of asymmetric
induction — substrate, reagent and catalyst controlled reactions;
determination of enantiomeric and  diastereomeric  enantio-
discrimination.

Organic reaction and their mechanisms: addition, elimination and
substitution reactions with electrophilic, nucleophilic and Free radical.
Determination of reaction pathways. '

Concept of Aromaticity: Benzenoid and non-benzenoid

compounds — generation and reactions.

Synthesis and Chemical reactivity of common heterocyclic compounds
containing one or two heteroatoms like O, N, S.
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Unit-IX

* Common name reactions and re-arrangements — Applications in organic
synthesis, like- Aldol condensation, cannizaro reaction, Hofmann
rearrangement, Perkin reaction, Pinacol-Pinacolone rearrangement,
sandmeyer reaction, Wittig reaction and Kolbe reaction etc.

® Pericyclic reactions — electro-cyclization, cyclo-addition, sigmatropic
Iearrangements and other related concerted reactions,

‘¢ Chemistry of natural products: Carbohydrates, proteins and peptides,

fatty acids, nucleic acids, terpenes, steroids and alkaloids. Biogenesis of
terpenoids and alkaloids. :

* Principles and applications of organic photochemistry, free- radical
reactions.

* Structure determination of organic compounds by IR, UV-Vis, 'H & BC
NMR and Mass spectroscopic techniques.
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Unit --X

In the light of Chemistry- general Idea of Mineral and ores wealth of

Madhya Pradesh- their Chemical Constitution and occurrence.

As a Chemist- Idea about Coal, Glass, Cement, Iron, Steel, Copper,
Aluminium, Magnese etc. Their Mining and Manufacturing units/
factories in Madhya Pradesh.

Chemical Fertilizer, Pesticides and Pharmaceutical factories/concerns in
India with special reference to Madhya Pradesh.

Chemistry in everyday life- foods stuffs, cosmetics, hygiene and cleaning
materials, common medicines-etc. Their Role and Importance.
Chemistry in Nano Science and Technology- Role and Application in
present day scenario.
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