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Class B.Sc. 111 Year
s Chemistry N
Subject T T |
Paper I 1
Physical Chemistry ]
Max. Marks 29 + CCE (03)
Unit Syllabus Periods ,

A. Elementary Quantum Mechanics: Black-body radiation.
Planck’s radiation law. photoelectric effect. heat capacity of
solids, Bohr's model of hydrogen atom (no derivation) and its
defects. Compton effect.
de-Broglie hypothesis, the Heisenberg’s uncertainty principle.
' Sinusoidal wave equation. Hamiltonian operator. Schrodinger .
wave equation and its importance. physical interpretation of
the wave function. postulates of quantum mechanics, particle
. in a one-dimensional box.
(English) . . o S
B. Molecular orbital theory: Basic ideas-criteria for forming
M.O. from A.O., construction of M.O.’s by LCAO-H; ion,
calculation of energy levels from wave functions, physical
picture of bonding and antibonding wave functions. concept of
o. o*. n. w* orbitals and their characters. Hybrid orbitals-
SP.Sp. sp’: calculation of coefficients of A.O."s used in these
| hybrid orbitals. ‘
UNIT 1 | Introduction to valence bond model of H; ion, comparison of |
M.O. and V.B. models.
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(English)

UNIT 11

~of the Born-Oppenheimer approximation. degrees of frecdom.

2
Spectroscopy :
Introduction: Electromagnetic radiation. regions of the
spectrum. basic features of different spectrometers. statement |

Ratational Spectrum : Diatomic molecules, Energy levels of |
a rigid rotor (semi-classical principles), selection rules.

spectral intensity, distribution using population distribution

(Maxwell-Boltzmann distribution) determination of bond

length, qualitative description of non-rigid rotor, isotope effect.

Vibrational Spectrum : Infra-red spectrum : Energy levels of
simple harmonic oscillator, selection rules. pure vibrational

spectrum. intensity. determination of force constant and

qualitative relation of force constant and bond energies, effect

of an harmonic motion and isotope on the spectrum. idea of
vibrational frequencies of different functional groups.
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(English)

UNIT I

Raman Spectrum : Concept of polarizability. pure rotational

and pure vibrational Raman spectra of diatomic molecules,
selection rules.

Electronic Spectrum : Concept of potential encrgy curves for
bonding and antibonding molecular orbitals, qualitative
description of selection rules and Franck-Condon principle.
Qualitative description of o.r and n M.O. their energy levels
and the respective transition.

UV Spectroscopy: Electronic excitation, elementary idea of
instrument used. Application to organic molecules.
Woodward-Fieser rule for determining Ama of enes, polyenes
and a,p unsaturated carbonyl compounds.
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UNIT tv

(English)

Photochemistry

Interaction of radiation with matter, difference between
thermal and photochemical processes.Laws of photochemistry:
Grothus-Draper law, Stark-Einstein law, Jablonski diagram
depicting various processes occurring in the excited state,
qualitative description of fluorescence. phosphorescence, non-
radioactive  processes (internal conversion. intersystem
crossing)., quantum yield. photosensitized reactions energy
transfer processes (simple examples.)
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UNITV

(English)

Physical Properties and Molecular Structure:
Optical activity, Polarisation (Clausius — Mossotti equation).

orientation of dipoles in an electric field. dipole moment. !

induced dipole moment measurement of dipole moment.
temperature method and refractive method. dipole moment
and structure of molecules, magnetic properties —
paramagnetism , diamagnetism and ferromagnetism.

|

A I[o1 T A9 TR

gI-guT e (FeliiA-Aeel e, Reg g3 A fyd
yfufomars, fogd sl aRE faygg omgel smad= AR qen A R
g1 fegdr amgel wm, v amgel qen ol @ wwEL g
TI-RYHSE, Y@ 701 diE Jaad |

12

l.ce

VT i
L



Department of Higher Education, Govt. of M.P,
B.Sc¢. Under Graduate Annual Syllabus
As recommended by Central Board of Studies and approved by the Governor of M.P.

S R fQw, wy. I
Ay, e st & oy aiffe wouse
D e Aee G FTART AT A, & AT §RT AR
Session /33 - 2019-20

Class B.Sc. 111 Year L
o Chemistry e
Subject e s
Paper 11
Inorganic Chemistry
Max. Marks (28 + CCE 05) = 33 iR
| _eog | Unit ' - ‘wllabus ' Penods

' 1. Hard and Soft Acids and Bases (HbAB)
Introduction. Classification ot hard and soft acid-base. Hard and
soft acid-base concept of Pearson, Application of hard-soft acid
base theory, Symbosis, acid-base strength and hardness and
softness; Theoretical basis of hadness and softness, clectronic
theory, n-bonding theory. and Dragowayland theory,
electronegativity and hardness and softness. limitations of hard

(English) soit acid-base concept.
2. Silicones and Phosphazenes
Introduction : silicones-methods of preparation, classification,
properties and application {uses). Phosphazenes
(Phosphenitrilic  chloride)-Methods  of  preparation  and 12
UNITI properties;  Structure of triphosphazenes. Some  other Lecs.

phosphazenes and uses of phosphazenes.
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1. Metal Ligand Bonding in Transition Metal Complexes.
Introduction. limitations of valence bond theory, crystal field
theory. crystal field splitting of d-orbitals. d-orbital splitting and | |
UNIT | . stabilisation energy in octahedral, tetrahedral and square planar |
o Enslsh) L plexes: factors atfecting the crystal field parameters. | Lees.
plexes: lactors affecting the crystal field parameters e
Applications of crystal field theory and likitations of crystal
ﬁeld theory.
Thermodynamic  and Kinetic Aspects of Metal
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Complexes.

Introduction: Thermodynamic aspects of metal complexes.
factors affecting thermodynamic stability of complexes. kinetic
aspects of metal complexes, stabilisation reactions of square
planer complexes and factors affecting the rate of substitution |
reactions in square planar complexes.
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Magnetic Properties of Transition Metal Complexes.
Introduction: Types of magnetic behavior, diamagnetism,
Paramagnetism. Ferromagnetism. Antiferromagnetism,
Ferrimagnetis. Origin and calculation of magnetism, Methods of |
determinig magmetic susceptibility-Guoy. Bhatnagar Mathur.
(English) | Quincke’s. Curie and Nuclear magnetic Resonance method. |
Magnetic moment; L-S coupling, Determination of ground state

term symbol. Correlation of p, and Herr  values. Orbital ' o
contribution to magnetic moments and application of maganetic | [ecs,
moment data for 3d-metal complexes,

UNIT 111
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A, Electronic Spectra of Transition Metal Complex i
Introduction: Type of electronic transition. Selection rules for d- !
d  tansitions:  spretroscopic  ground states-Notations, |
Spectroscopic  states and spectroscopic  ground states in
complexes:  Spectrochemical  series; Orgal energy levell
. diagram-Uses in octahedral and tetrahedral complexes having d 1z
UNITTV | (English) to d” states: Electronic spectrum of [Ti(H20)e3+ complex ion. | lecs. |
B. Organometaltic Chemistry i
Introduction: Nomenclatur and Classification of Organometallic -
compounds. General methods ol Preparation: Alkyl and aryl
organometallic compounds of Lithium-Preparation, Properties.
Bond nature and application; Organometallic compounds of Al ‘ )
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Hg, Sn and Ti-Preparation, Poperties, Bond nature and?
applications . i
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UNITV

(English)

A. Bio-Inorganic Chemistry

Introduction: Essential and trace elements in biological processes.
Biological function of the bio-elements. Availability of bio-metals
and bio-non-metals: Metalloporphyrins. Haemoglobin structure and |
biological function, Myoglobin-mechanism of oxygen transfer |
through haemoglobin and myoglobin; Relation between haemoglobin |
and myoglobin and chemical reaction of haemoglobin and
myoglobin; Biological role of alkali and alkaline earth metal ions
with special reference to Ca2+; Nitrogen fixation.

B. Metal Nitrosyl Complex

Nitrosylsating agents. Synthesis, Structure, Properties and Bonding.
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Session /99 — 2017—18

Class

B.Se. 1

C

] Subject

Chemistry
RGIPER LT

nge r

11

Organic Chemistry

!LMax. Marks

Theory 29 Marks CCE 5 Marks Total Marks 33 2>

'_Unit

Syllabus Periods

Unit |

English

Structure and Bonding 12
Hybridization, bond lengths and bond angles,
bond energy, localized and delocalized chemical
bond inclusion compounds, clatherates, charge
transfer complexes, resonance,
hyperconjugation, inductive , electromeric,
mesomeric and steric effect.

Mechanism of Organic Reactions

homolytic and heterolytic bond fission. Types of

reagents- electrophiles and nucleophiles . Types
of organic reaction, energy consideration.
Reactive intermediates (carbocations,
carbanions, free radicals, carbenes, arynes and
nitrenewith examples.)

Methods of determination of reaction
mechanism (active intermediate products)
isotope effects, kinetic and stereochemical
studies.)
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English

| Unitll

Alkanes and cycloalkanes

IUPAC  nomenclature of branched and
unbranched aikanes, classification of alkanes.
Isomerism in alkanes, methods of formation
(with special reference to Wurtz reaction, Kolbe
reaction,Corey- House reaction and
decarboxylation of carboxylic acids), physical
properties and chemical reactions of alkanes,
conformation of alkanes, Mechanism of free
radical halogenation of alkanes, Cycloalkanes-
nomenclature, methods of formation, chemical
reaction, Baeyer strain theory and its limitation,
Theory  of strainless rings. The case of
cyclopropane ring: Banana bonds, conformation
of cycloalkanes. '
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English

Unit il

Alkenes, Cycloalkenes, Dienes

Nomenclature of alkenes, methods of formation-
Mechanism of dehydration of alcohols and
dehydrohalgenation of alkyl halides,
regioselectivity in alcohol dehydration. The
Saytzeff rule. Hofmann elimination, physical
properties and relative stabilities of alkenes.
Chemical reactions of alkenes-mechanism
involved in hydrogenation, electrophillic and free
radical addition. Markownikoff’s rule,
hydroboration-oxidation, oxymercuration
reduction. Epoxidation, ozonolysis.
Polymerization of alkenes. Substitution at the
allylic and  vinylic  positions.  Industrial
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[ application of ethylene and propene. Methods of
formation, conformation and chemical reactions
of cycloalknes. Nomenclature and classification
of dienes : isolated, conjugated and cumulated
dicnes. Structure of allenes and butadiene,
methods of formation, polymerisation, Chemical
reaction — 1, 2 and 1, 4 addition, Diels- Alder
reaction
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English | Alkynes and Alkyl Halides 12
Nomenclature, structure and bonding in alkynes.
Methods of formation. Chemical reactions,
acidity of alkynes. Mechanism of elctrophillic
and nucleophillic addition reaction,
hydroboration oxidation, metal-ammonia
reduction, oxidation and polymerization
Nomenclature and classification of alkyl halides,
methods of formation; chemical reactions.
_ Mechanisms of nucleophillic  substitution
Unit IV reaction of alkyl halides, Sy' and $\® reaction
with energy profile diagrams, Elimination
reaction Polyhalogen compounds: methods of
preparation and properties of Chloroform and
. carbon tetrachloride.
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English | Stereochemistry of Organic compounds 12
Concept of isomerism, types of isomerism.
Optical isomerism elements of symmetry,
molecular chirality, enantionmers, stereogenic
centre, optical activity, properties of enantiomers,
chiral and achiral molecules with two stereogenic
centres, diastereomers, threo and erythro
diasteromers, meso compounds, resolution of
enantiomers, inversion, retention and
racemization.

Relative and absolute configuration, sequence
rule, D & L and R & S systems of nomenclature.
Geometrical  isomerism-  determination  of
configuration of geometric isomers. E& Z system
of nomenclature, geometric ismeriesm in oximes
and alicyclic compounds.
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B.Sc. Undergraduate Annual System Syllabus

As recommended by Central Board of studies and
approved by Governor Madhya Pradesh
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Class - B.Sc. III Year

Subject - Chemistry

Paper - Practical

Max, Marks : 50 Time : 6 Hours
Inorganic Chemistry 12 Marks

(i) Gravimetric analysis :
Barium as Barium sulphate, Copper as cuprous-thiocynate.
(ii)  Complex compound preparation
a. Potassium chlorochromate (IV)
b. Tetramine copper (1) sulphate monohydrate
¢. Hexamminenickel (11) chloride
(i1i)  Effluent water analysis, Identification of cations and anions in different
samples.
(iv)  Water analysis, To determine dissolved oxygen in water samples in ppm.

Physical Chemistry 12 Marks

(i) To determine the velocity constant (specific reaction rate) of hydrolysis of
methyl acetate / ethy| acetate catalyzed by hydrogen ions at room temperature

(ii) Determination of partition coefficient of iodine between carbon tetra chloride
and water.

(iii)  Job’s method

(iv)  pH-metric titrations, conductometric titrations

Organic Chemistry 12 Marks

1. Binary mixture analysis containing two solids:
Separation, identification and preparation of derivatives

2. Preparation
(i) Acetylation, (ii) Benzolylation (iii) Meta dinitro benzene
(iv} Picric acid

Viva — voce @’ I 6Marks
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Recommended books 1. Physical Chemistry - Puri , Sharma and Pathania — Vikas publications,
New Delhi

2. Physical Chemistry — G M Barrow , International Student Edition
McGraw Hills

3. The Elements of physical Chemistry , PW Atkins , Oxford University
Press

4. Physical Chemistry — R A Alberty , Willey Eastern Limited

5. Physical Chemistry Through Problems . S K Dogra and S Dogra , Wiley
Eastern

6. Organic Chemistry, Morrison and Boyd, Prentice Hall.

7. Organic Chemistry , L G Wade Jr, Prentice Hall

8. Fundamentals of Organic Chemistry , Solomon ,John Wiley

9. Organic Chemistry, VoLl ,ILIII, S.M.Mukherji, S.P.Singh and R.P.

Kapoor

10. Organic Chemistry, F A Carey McGraw Hills Inc.

11. Introduction to Organic Chemistry Streitwiesser , Healthcock and
Kosover, MacMillan

12. Vogel’s Qualitative and Quantitative Analysis , Vol LILIIl ,ELBS

13. Advanced Organic Chemistry, L.L. Finar ,ELBS

14. Basic concepts of Analytical Chemistry, S.M. Khopker,New Age
International Publishers

15. Analytical Chemistry, R. M. Verma , CBS Publication

= 16. Analytical Chemistry , Skoog and west Wiley International

17. Essentials of Physical Chemistry , B.S.Bahl, Arun Bahl and G.D. Tuli,
S Chand and Company Limited

18. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New
Age international Publishers

19. Molecular Spectroscopy , Sukumar , MIP Publishers .

20. Organic Chemistry, Mac Murrey .Pearson Education

21. Inorganic Chemistry - J D Lee , John Wiley

22. Inorganic Chemistry — Cotton and Wilkinson ,John Wiley

23. Inorganic Chemistry — Huheey , Harper Collins Pub.USA

24. Inorganic Polymer — G R Chhatwal , Himalaya Publication

25. Synthesis and Characterization of Some Novel Nitrosyl Complexes —~
R. C. Maurya, Pioneer Publication

26. mawRy B v smerEd My g1 ISR A R # agaysrd |

27, magew & vo @’ Hoe g vl wife e $) aeggRE |

28. Spectroscopy of Organic Compound - P.8. Kalsi , New Age International

| (p) Limited

|

I

29. Advanced Organic Chemistry — Jerry March National Print ,O Pack
Noida

| 30. Fundamental concepts of Inorganic Chemistry — Esmarch, S Gilreath |

; McGraw Hill




