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Class

B.Sc. III Year

Subject

Chemistry

T A

Paper

Physical Chemistry

Max. Marks

27 + CCE (07)

Unit

Syllabus

Periods

UNIT I

(English)

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.

B. Molecular orbital theory: Basic ideas-criteria for forming
M.O. from A.O., construction of M.0O.”s by LCAO-H; ion,
calculation of energy levels from wave functions, physical
picture of bonding and antibonding wave functions, concept of
o, c*, &, =* orbitals and their characters. Hybrid orbitals-
sp,spz,sp3; calculation of coefficients of A.Q.’s used in these
hybrid orbitals.

Introduction to valence bond model of H; icn, comparison of
M.O. and V.B. models.
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UNIT II

(English)

Spectroscopy :

Introduction: Electromagnetic radiation, regions of the
spectrum, basic features of different spectrometers, statement
of the Born-Oppenheimer approximation, degrees of freedom.
Rotational 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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UNIT 111

(English)

Raman Spectrum : Concept of polarizability, pure rotational
and pure vibrational Raman spectra of diatomic molecules,
selection rules.

Electronic Spectrum : Concept of potential energy curves for
bonding and antibonding molecular orbitals, qualitative
description of selection rules and Franck-Condon principle.
Qualitative description of 6.n 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 Amax of enes, polyenes
and a,p unsaturated carbonyl compounds.
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UNIT IV

(English)

Photochemistry

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.) Photochemical reactions of simple organic
compounds.Norrish type I and I reactions .
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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.
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Ciass

B.Sc, ITI Year

Subject

Chemistry

RA W

Paper

11

Inorganic Chemistry

Max, Marks

27+ CCE (07)

Unit

Syllabus

Periods

UNIT 1

(English)

1. Hard and Soft Acids and Bases (HSAB)

Introduction, Classification of 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 sofiness, electronic
theory, n-bonding theory, and Dragowayland theory,
electronegativity and hardness and softness, limitations of hard
soft acid-base concept.

2. Silicones and Phosphazenes

Introduction : silicones-methods of preparation, classification,
properties and application (uses). Phosphazenes
(Phosphonitrilic  chloride)-Methods of preparation and
properties;  Structure of triphosphazenes. Some other
phosphazenes and uses of phosphazenes,
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UNIT

(English)

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
stabilisation energy in octahedral, tetrahedral and square planar
complexes; factors affecting the crystal field parameters.
Applications of crystal field theory and likitations of crystal
field theory.

2. 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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(English)

UNIT 111

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,
Quincke’s, Curie and Nuclear magnetic Resonance method.
Magnetic moment; L-S coupling, Determination of ground state
term symbol, Correlation of pg and per values. Orbital
contribution to magnetic moments and application of maganetic
moment data for 3d-metal complexes.
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UNIT IV | (English)

Electronic Spectra of Transition Metal Complex
Introduction; Type of electronic transition, Selection rules for d-
d transitions;  sprctroscopic  ground  states-Notations,
Spectroscopic  states and spectroscopic ground states in
complexes; Spectrochemical series; Orgal energy level
diagram-Uses in octahedral and tetrahedral complexes having d'
to d” states; Electronic spectrum of [Ti{H>0)6]3+ complex ion.
Complexes with aromatic systems,

synthesis, structure and bonding in metal olefin complexes,
alkyne complexes, cyclopenta dienyl , complexes, coordinative
unsaturation, oxidative addition reactions, insertion reactions,

fluxional molecules and their characterization compounds with
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metal-metal bonds and metal atom clusters.
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UNIT V

(English)

Bio-Inorganic Chemistry

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

metal ions in biclogical systems and their role in lon transport across
the membranes.( molecular mechanism) oxygen-uptake proteins,
cyclochromes and ferreodoxins.
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Session /H9 — 2021—2022

Class B.Sc. 111
. Chemistry
Subject TR e
Paper 111
Organic Chemistry
Max. Marks 26 +CCE (06)
Unit Syllabus Period
Spectroscopy:

Nuclear Magnetic Resonance Spectroscopy.

Proton Magnetic Resonance (1HNMR) Spectroscopy, Nuclear
shielding and dis-shielding, chemical shift and molecular
structure, spin-spin coupling and coupling constant, region of
UNIT 1 (English) | signals, Explanation of PMR spectra of simple organic
molecules like ethyl bromide, ethanol, acetaldehyde, [,1,2
tribromo ethane, ethylacetate, toluene and acetophenone.
Applications of UV, IR and PMR spectroscopy for simple
organic compounds.

Wi — 12 Lecs
Ao grahla Waefien
Wi gRaA TR (IHNMR) Sragiae, e ufweror
g foufReror, wwmafie fRemus g enfdae  HvgAm,
=7E 1 fam-foA v vd g Rerfe, Raa &1 89, e
R Fafe AP $ PMR Wl & @RAL  SH—-3A™A
FIGIESS TIHTA, v feesEe 1,1.2-T8 FHQS,
guTgeldlce, efcdd Td VRIREE | UV, IR v§ PMR
VRS d6e F ST &d gl W dEme Jil
& Eer &7 Serivor |

(A) Organo-Metallic compounds:-

Organomagnesium compounds- Grignard reagent, preparations,
structure and chemical reactions.

Organozinc compounds-Preparations and chemical reactions.
Organolithium compounds- Preparations and chemical
UNIT 1I | (English) | reactions.

(B) Organo sulphur compounds.

Nomenclature, structural characteristics. 12lecs
Thiol, thio-ether, sulphonic acid, sulphonamide and

% sulphaguanidine-methods _of preparations and chemicqi,]/_}[
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reactions.

(C) Preparation and properties of polymers. organic Polymers-
polvethylene , polystyrene, polyvinyl chioride, Teflon, nylon,
terylene , synthetic and natural rubber.
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UNIT 111

English

{A) Carbohydrates:-

Classification and nomenclature. Monosaccharides, mechanism
of osazone formation, inter conversion of glucose into fructose.
Ascending and descending series in aldose. Configuration of
monosaccharides. Stereo isomers of erythro and threo sugars.
Conversion of glucose into mannose. Glycosides, determination
of the size of the ring of monosaccharides. Ring structure of
D(+) glucose, Mechanism of mutarotation. Structure of ribose
and deoxyribose. Disaccharides-introductory idea of maltose,
sucrose, and lactose{(Excluding structures) Polysaccharides-
introductory idea of starch and cellulose (Excluding structures)

(B) Fat,Oil and Detergents:-

Natural fat, edible and industrial oil of plant origin. Normal
fatty acids, glycerides. Hydrogenation of unsaturated oil,
saponification value, iodine value and acid value.

Synthetic Detergents:-Alkyl and aryl sulphonate,

s 111
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Unit IV English | Amino Acid, Peptide, Protein and nucleic acid, Classification
of amino acids, structure and stereo chemistry. Acid base
behavior, Isoelectric point and electrophoresis. Preparations
and chemical reactions of alpha amino acids.

Nomenclature and structure of peptide and proteins.
Classifications of proteins, determination of peptide structure,
end group analysis, selective hydrolysis of peptides, peptide | 12 Lecs
synthesis, solid phase peptide synthesis,denaturation of
proteins.Nucleic  Acids: Constitution of nucleic acids,
ribonucleoside and ribonucleotide, Double helix structure of
DNA,

o IV =) | i o, Uergs, WEN U fded -

WHT 3pt @1 avffexy, wea od ffae e, ane—aRey
qER, gafevd g, vd 9T@ w01 Hoo.a—0H 1 eand &
AR @ ofifm | YRS W@ weE @ wwe gd | e
g fazawy], teRs &1 9o Se— avucH, fRRufafed
UCTES YT, S WAl URTSS HEemuLWE fagfaor |
fdelr JrI—-URTATHEG eI, JYfoddd vl @1 HeHeH,
TFEfeaEgS T UEsgidadicgs, DNA &1 fgasfer
AT |

Unit V English | A- Sytnthetic dyes: 12 Lecs
Colour and constitution {electronic concept). Classification of
dyes-Methyl orange, Congored, Malachite green, crystal violet,
Phenolphthalein, Fluoroscein, Alizarine and indigo- Chemical
study and synthesis.

B- Pericyclic reactions:

Classification and examples Wood ward Hoffmann rules,
electrocyclic reactions, cyclo addition reaction (2,2 and 4 ,

2) and sigmatropic shift (1,3,3,3 and 1,5 ) FMO approach
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Department of Higher Education, Govt. of M.P.
B.Sc. Undergraduate Annual System Syllabus

As recommended by Central Board of studies and
approved by Governor Madhya Pradesh
(Academic Session 2021-2022)

Class - B.S¢. I 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.
(i)  Complex compound preparation

a. Potassium chlorochromate (IV)

b. Tetramine copper (I1) sulphate monohydrate

¢. Hexamminenickel (II) chloride
(iii)  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 / ethyl 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

Organie Chemistry 12 Marks

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

2. Preparation
(1) Acetylation, (ii) Benzolylation (iii) Meta dinitro benzene
(iv) Picric acid, P- Nitro Acetanilied , Dibenzylacetone

Viva — voce o4 % ! 6Marks
Record vy O P 2f —— . 8 Marks
A7 e S\
. PN vl LA

O

" @Q}é/~ 57
w om bt (yr gy e £

B G




37

S R faurr, 7. o=
. e sarl @ o aife yeaew

SN FAT Hoel GRT IJTUHT T AF. B ASAIA §RT AFAET
(Dafore ¥F 2021—2022)

Lol - Ao o
fawg - T U
YR - TR T
Aftwad 3T : 50 9T 4 HS
APHEE THT 12 3@

1. IRIW BT INTA FeBe & U A, PR B FYE JAWET & &9 §
2. <ge Affre At

3. ORI FRIGHE (V)

g TTUHN BN (1) Gebe AEEsC

| goaEE ad (1) 9aRSsS
3. e 99 o faewe, RAff= TET 3 99T 9@ o T i
4. o faveiao, 5@ & T A gfem sifadtom o g F fivor

A A 12 &

1. fhage / sege iR @1 BEsaE A0 SARY ¥ 5o vued fhar 3 faftre
e S PR B AIUHE WA AT

2. SR @ faRer UIie 9a Td FET STEARISS OF & [AQ @RS H_AT |

3. wifed fafery

4. pH fadra argaTam, aerdar g srgamas

BEWE TG : 12 &

1. < 319 ga Gucag s ; geraasRv ygAr Ud egea AT |
2. fav=r

o, URelieReT 9. d9IelipRoT | A7 SEARSIEUE
T fifss e , - AggvdieRarss, s s~gaufie

ey b
Raers @f]ﬁ"\w A\T&\J é"%d-\& 8 3®H
s M/ — P‘HVU\ . g e id
%W B S G i

\ @%\/
/Z?,i% R



Department of Higher Education, Govt. of M.P.
B.Sc. Undergraduate Semester-wise Syllabus
List of books recommended by Central Board of Studies and approved by the Governor of

M.P.
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Recommended books 1.
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10,

12,
13.
14.

15.
16.
17.

19.
20,
21,
22,
23.
24.
25.
26.
27
28.
29.

30.

Physical Chemistry —P'uri , Sharma and Pathania — Vikas publicaticens,
New Delhi

Physical Chemistry — G M Barrow , International Student Edition
McGraw 1ills

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

Physical Chemistry — R A Alberty , Willey Lastern Limited

Physical Chemistry Through Problems , § K Dogra and S Dogra , Wiley
Eastern

Organic Chemistry, Morrison and Boyd, Prentice Hall.

Organic Chemistry , L G Wade Jr, Prentice Hall

Fundamentals of Organic Chemistry , Solomon ,John Wiley

Organic Chemistry, Vol.T,ILII, 5.M.Mukherji, S.P.Singh and R.P.
Kapoor :

Organic Chemistry, F A Carcy McGraw Hills Inc.

. Introduction to Organic Chemistry Streitwiesser , Healthcock and

Kosover, MacMillan

Vogel’s Qualitative and Quantitative Analysis , Vol LILII ,ELBS
Advunced Organic Chemistry , LL, Finar ,[ELBS

Buasic concepls of Analytical Chemistry, $.M. Khopker,New Age
International Publishers

Analvticai Chemistry, R. M. Verma , CBS Publicalion

Analytical Chemistry , Skoog and west Wiley International

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

. Atomic Structure and Molecular Spectroscopy , Mans Chanda , New

Agc International Publishers

Molecular Spectroscopy , Sukumar , MIP Publishers .

Organic Chemistry, Mac Murrey ,Pearson Education

Inorganic Chemistry — J D Lee , John Wiley

Inorganic Chemistry — Cotton and Wilkinson ,John Wiley

Inorganic Chemistry — lluheey , Harper Colling Pub.UUSA

Inorganic Polymer — G R Chhatwal , Himalaya Publication

Synthesis and Characterization of Some Novel Nitrosyl Complexes —
R. C. Maurva, Pioncer Publicalion

aagey ) v yded duTe g YeTeE A e @ 9EagR s |
wmayey 8 T eraredl HiaTe g U yRiife e @ argaEs |
Speetroscopy of Organic Compound - P.S.Kalsi . New Age International
{p) Limited

Advanced Organic Chemistry — Jerry March National Print O Pack
Noida

Fundamental concepts of Inorganic Chemistry — Esmarch, $ Gilreath |
McGraw Hill
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