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Department of {’_fhw.amisi:r}r
Govt. M H College of Home Science & Science for Women Ja balpur
ACADEMIC SESSION 2023 — 2024

Scheme of Marks Distribution

M.Sc.l SEMESTER
J | Max. |
Course No. Paper No. | Title of the ﬂa; l:_s ' n’g};i’;’“
. CCE)
THEORY COURSES
|
.! Course MCH 101 Paper | Inorganic Chemistry 33+15 12
Course MCH 102 Paper 11 Organic Chemistry 35+15 12
Course MCH 103 Paper 111 Physical Chemistry B et 12
Course MCH 104 Paper ['V Spectroscopy 35+15 12
Continuous Evaluation (Internal A
| Assessment) on  Mathematics |
Course MCH 105 {hio  group)/Biology (math’s | 35+15 17
group); and subject matter of
above four papers.
PRACTICAL COURSES
ﬁ?{?]ﬁﬁ P Inorganic Chemistry 34 12
'gj’,}"“ MCH Otganic Chemistry 13 12
P—
g Physical Chemisiry 33 12
Total Marks I Semester . 350
2 . |

“'\. | ‘I :
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Signature of BOS Members ' Bﬂaﬂe ?-fuﬂ]' E& Dr Kalpana Gupta HOD

e




® 6 6060066006 060606 060600606060 600 066000 000000 e

Department of Chemistry

Govt. M H College of Home Science & Science for Women Jabalpur
ACADEMIC SESSION 2023 — 2024
Scheme of Marks Distribution
M.Se. II SEMESTER
: Max, ;
Course No. P;l; T | Title of the Paper Marks I\'gjn Fl‘;ss
23 (Th+CCE) 4
THEORY COURSES
Course MCH 201 | Paper | Tnorganic Chemistry 35+ 15 12
Course MCH 202 | Paper Il | Organic Chemistry 35 +15 12
Course MCIT203 | "9P7 | physical Chemistry 35+15 12
Paper g )
Course MCH 204 v Spectroscopy & Diffraction Methods 354 15 12
B Continuous Evaluation (Internal
. < Assessment) on Computers for Chemists i
Courss MCH 205 (practical exercises); and subject matter a3ty i
of above four papers.
PRACTICAL COURSE

Course MCH 206 norganic Chemistry 34 12
Course MCH 207 Organie Chemistry 33 12

Course MCH 208 Physical Chemistry i3 12

Total Marks, Il Semester 350
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Department of Chemistry

Govt. M H College of H

ome Science & Science for Women Jabalpur

ACADEMIC SESSION 2023 — 2024
Scheme of Marks Distribution

M.Se. SEMESTER 11T
Course No Paper No. | Title of the Paper : ?ﬁf}%ﬁﬁ l M;.]';afk“: v
&yl ‘
THEORY COURSES ]
Course MCIT 301 Paper 1 Inorganic Chemistry 35 +15 12
Course MCH 302 Paper 11 | Organic Chemistry 35 +13 12 \
7 HE | |
Course MCH 303 \ Paper 11l | Physical Chemistry 35415 \ 12 \
C MCH 304 P v Elective |.MCLL 304C (ELECIIVE PAPER 15 +15 ] 2 |
ol ML S Photochemisiey | | L
| | | Flective 2. Course MCH 30413 (ELECTIVE
Course MCI1 305 Paper V PAFER 1V): Analytical Chemisiry | 35 +15 12
PRACTIEAL COURSES
L Course MCH 307 Inorganic Chemistry (6 Hrs.; 1 day) 34 \ 12
—— I |
L Course MCTL 308 | Organic Chemistry {6 Hrs.; | day) | 33 l 2
L Course MCH 309 Physical Chemistry (6 Hrs,; | day) \ 33 \ 12 |
=il s | _|
Total Marks, 111 Semester ’ 350 \ J
peade ac tﬂ\f‘.ﬁ&
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VA=
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Department of Chemistry

Govt. M H College of Home Science & Science for Women Jabalpur
ACADEMIC SESSION 2023 - 2024

Scheme of Marks Distribution

M.Se. SEMESTER 1V

Max.
C N Paper | Title of the Paper (duration | Teaching Maurks Min. Pass
G No. of examination) Hrs, (Th + Marlks
CCE)
THEORY COURSLES
Course MCH 401 Paper [ | Inorganic 60 35+15 12
i 35+ 15 12
| Course MCH 402 Paper [ | Organic Chemistry B0
% = A 35415 12
Course MCH 403 Paper IIT | Physical Chemistry ]
Elective 3. One from 404A to 35+15 12
Course MCH 404 Paper IV | 404D Polymer Chemistry 60
404B A e W b ]
Elective 4. One from 405A to 35+15 12
Course MCH 405 Paper V | 405D Chemistry of Natural 60
L3 Product =
' PRACTICAL COURSE
Course MCH 407 Inorganic Chemistry 90 34 12
| Course MCH 408 Organic Chemistry) o0 33 12
Course MCH 409 Physical Chemistry ai) 33 12
Total Marks, 1V Semester 350
: I {
Project / Internship 100
Grand Total of Marls 1500
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Govt. M 11 College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of MLP,

Syllabus: Chemistry Academic Session 2023~ 2024

M.5c. I Semester
Course: MCH 101 Paper:I Inorganic Chemistry

Maximuim Marks 35

UNIT 1

Stereochemistry and Bonding in Main Group Compounds, VSEPR theory and its
application for treating structures of inorganic molecules and ions containing lone pairs of
electrons, shortcomings of VSEPR model. MO treatment of polyatomic molecules, €.4., OZOne,
nitrite, nitrate. hydarzoic acid and benzenc.
Bent’s Rule, Walsh diagram (triatomic molecules — BeHa, Ho0), d. - p, bonds {thiazyltrifuoride —
NSF5)
LNIT I

Reaction Mechanism of Transition Metal Compleres.  Inert and labile complexes,
interpretation of lability and inertness of transition metal complexes on the basis of valence bond
and crystal field theories, Kinetics of octahedral substitution: acid hydrolysis, factors affecting
acid hydrolysis.
LINTT 1H1

Metal-Ligand Bonding. Molecular orbital theory. Qualitative aspects of metal-ligand o-
bonding in octahedral, tetrahedral and square planar complexes. Jahn-Teller Effect

Llectronic Spectra_of Transition Metal Complexes. Spectroscopic term, terms and
microstates for the p”and d° conligurations, Hund’s rules for ground state terms, the correlation of
spectroscopic terms into Mulliken symbols, electronic transition selection rules, Orzel diagrams
for transition metal compleses (d'-d” states), Jahn-teller effect and electronic spectra of
complexes:
UNIT IV

Metal w-Complexes. Metal carbonyls: structure and bonding, vibrational spectra of metal
carbonyls for bonding and structural elucidation. Dioxygen complexes, Wilkinson®s catalyst
LNIT V

Borane Chemistry Metal Clusters. Banding and topology of boranes, 4-digit coding (s, t,
¥, %) numbers for ByHs, Bullio, BsHs BsHyy and BeHyo and their utilitics, Acquaintance with
carboranes and metallocarboranes, Metal clusters: synthesis, reactivity and bonding,

Books Suzsested

= Advanced norpanic Chemistry, oA, Cotton and Wilkinson, Joha Wiley,
2. Inerganic Chemisiry, JE. Hohey, Harpes& Row.

3 Chemistry ol the Elements. NN, Greenwood and A, Earnshiow. Pergamaon,

=

Intrganic Electronie Spectroscopy, AB.% Lever, Elsevier.
i, Mugnetiochemistry. R0, Carlin, Springer Verlug.,
é, Comprehensive Coordiantion Chemistry eds,, G, Wilkinson, R.D. Gillars and J.A. MeClevery, Pergamon,
-.ﬂ‘L:iC E‘Du‘[lﬂﬂb
heade™ - ed
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Govt. M H College of Home Science & Scicnee for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of MLP.
Syllabus: Chemistry Academic Session 2023— 2024
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M.Se. 1 Semester
Course MCH 102Paper:TIOrganic Chemistry

Maximum Marks 13

UNIT 1

SMructure and Bowding. Bonding in organic molecules. Delocalized chemical honding-
cunjugation, cross conjugation, Conjugation, resonance, hyperconjugation.

Aromaticity in  benzenoid and non-benzenoid compounds, alternate and non-alternate
hydrocarbons,

Hiickel rule, anti-aromaticity, home-aromaticity,

Bonds weaker than covalent bond. Hydrogen bonding. crown ether complexes, and cvelodextrin
UNIT I

Stereochemistry. Chirality, elements of svmmetry. molecules with more than one chiral center,
threo and erythro isomers. R and S configuration, Separation of cnantiomers. Regiosslective,
stercospecific and stereosclectivercetions. Asymmetric synthesis. Optical activity in the absence
ol chiral carbon (al ropisomerism)-biphenyls, allenes and spirancs, and their nomenclature,
Conformational analysis of cyclohexanes and decalins. Fffect of conlormation on reactivity.
UNIT I

Reaction Mechanism. Types of mechanisms, types of reactions, thermodynamic and kinetic
requirements, and control, Potential energy diagrams, transilion states and intermediates, methods
of determining mechanisms, isotope effects.

Effeet of struclure on reactivity -resonance and field effects. steric effect. The Hammetr equation
and linear free energy relationship, substituent and reaction constants. Taft equation.

UNIT 1Y

Aliphatic Nucleophilic Substitution. The Sx2, Spl. mixed Sn2 and Syl. and SET mechanisms.
The 5yi mechanism. Reactivity effects of substrate structure, attacking nuclcophile, leaving group
and reaction medium. The neighbouring group mechanism, neighbouring group participation by «
and o bonds. Classical and nonclassicalearbocations, norbornyl system. carbocation
rearrangeimcnls.

UNITV

Liltraviolet and Visible Spectroscopy.  Electromapnetic radiation, wavelength, wave number,
frequency, and energy caleulation. Electronic transitions (185-800 nm), Beer-I.ambert law, effect
of solvent on electronic transitions, Fieser-Woodward rules for conjugated diencs and carbonyl
compounds.

Optical Rotarory Dispersion (¢ IRD) end Cirewlar Dichroism (C1). Concept of ORD and CD,
deduction of absolute configuration, octant rule for ketones, (/

\ 3
. L, A A
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Govt. M U College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.P.
Syllabus: Chemistry Academic Session 2023— 2024

M.Se. 1 Semester

CourseMCH 103 Paper: 111 Physical Chemistry

Maximum Marks 33

UNIT1

Fatroduction (o exact quantum mechamical resulty. The Schrodinger equation and the postulates of
quanturn mechanics, Discussion of solutions of the Schrodinger equation 1o systems such as parlicle in a
bow, the harmaonic oscillator, the rigid rotor. the hydrogen atom.

UNIT I

Appraximaie Methods. The warialion theorem, linear variation principle. Perturbation theory
(ntroductory idea). Application ol variation method to the Heljum atom.

Angudar Momentum. Ordinary angular momentum, pencralized angular momenmum, cigen
functions for angular momentum, eigen values of angular momentum, addition of angular momenta, spin,
antisymmetry and Pauli exclusion principle,

LINIT 111

Classical Thermodynamics. Brief resume of concepts of laws of thermodynamics, free energy,
chemical potential and entropies. Partial molar properties; partial molar free energy, partial melar volume
and partial molar heat content and their significance. Determinations of thess quantities. Concept of
fugacity and determination of fugacity.Derivation of phase rule and its application to three component
systems, second order phase transitions,

UNIT 1V

Chemical Dyncimics (Part . Methods of determining rate laws, Arrhenius equation, collision
theory of reaction rates, steric Tacior, activated complex theory, ionic reactions, kinetic and thermodynamic
control of reactions,

UNIT V

Chemical ymamics (Pare IT). Dynamic chain (hydrogen-bramine reaction. pyrolysis  of
acetaldehyde. decomposition of ethane), photochemical ( hydrogen-bromine -and hydrogen-chlorine
reactions) and oscillalory reactions, homogeneous catalvsis, kinetics of chzyme reaction:

Books Suprested

Physical Chemistry, P.W. Atkins, ELRS,

Introduction to Quantum Chemistyry, A.K. Chandra, Tata McGraw Hill.

Quanturn Chemistey, Ira N, Leving, Prontice Hell,

Coulson’s Valence, B.McWeen v, ELIS.

Chemical Kinetica. K1 T aidler, MoGraw-1ill

Kinetivs and Mechanism of Chemicel Transformslion L Rejaraman and 1, Kurlacose, MeMillun,
Miceles, Theoretical and Applisd Aspects, V. MOraod, Plenum.

Maodern Llectrochemistry Vol. 1 and Vol 11 LOM. Bockris and A KN, Reddy, Planum.
Introducting I Podviner Science, V.R. Gowarikar, W. V. Vishwanathan and ), Sridhar, Wiley Castern.
0, Introduction to Quaniumn Chemisiry-R_K. Prasad, New Age Publication,

Sts [ T WS 5 Py
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Govi. M H College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.P,
Syllabus: Chemistry Academic Session 2023— 2024
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ML.Se. I Semester

Course MCH 104 Paper 1V: Spectroscopy
Maximum Marks 35
UNIT 1
Unifying Principles. Eleciromagmetic radiation, interaction of clectromagnetic radiasion with matter-
absorption, emission, transmission, reflection, refraction, dispersion, polarisation and scattering,
Unecertainty relation and narural line width and natural line broadening, transition probebility, transition
moment, sclection riles, intensity of spectral lines.
UNIT 1
Microwave Spectroscopy. Classitication of molecules, rigid rotor model, effect of isotopic substitution on
the wransition frequencies, intensities, non-rigid rotor. Stark effect, nuclear and electron spin interaction
and effect of external field, Applications. !
UNIT 1IN
fnfrared Spectroscopy. Review of linear harmonic oscillator, vibrational encrgies of diatomic molecules,
zero point energry, force constant and bond strengths; anharmonicity, Morse potential eneroy diagram,
vibration-rotation spectroscopy, P,Q.R branches. Vibrations of palyatomic molecules, Selection rules, I
normal modes of vibration, group frequencies, overtones, hot bands, factors affecting the band positions !
and intensities, far IR region.
UNIT IV |
Raman Spectroscopy, Clussical and quantum theories of Raman effect. Pure rotational. vibrational and
vibrational-rotational Raman spectra, selection rules, mutual exclusion principle. Resonance Raman
specirascopy, coberent anti Stokes Raman spectroscopy (CARS).
LNIT WV
Elecironic Spectroscopy.Alomic Spectroscopy. Energies ol atomic orbitals, vector representation of
mamenta and vector eoupling, spectra of hydrogen atom and alkali metal atoms,
Molecular Spectroseapy. Encrgy levels, molecular orbitals, vibronic transitions, vibrational PTEressions
and geometry of the excited states. Franck-Condon principle, electronic spectra of polvatomic maolecules,
Emission spectra; radiative and non-radiative decay, internal conversion, charge-transfer spectra,

Books suggested
I: Modern Spectroscopy, .M. Hollas, John Wiley.,

2; Applied Electron Spectroscopy for chemical analysis d. H. Windawi and F.L. Ho. Wiley
Interscience.

NMR, NOR. EPr and Mossbauer Spectroscopy in Inorganic Chemistry, R.V. Parish, Ellis
Harwood,

Physical Methods in Chemistry. R.S. Drago. Saunders College,

Chemical Applications of Group Theory, F.A. Catton.

Introduction to Molecular Spectroscupy, G.M. Barrow, McGraw Hill,

Basic Principles of Spectroscopy, R. Chang, McGraw Hill,

Theory and Application of UV Spectroscopy, 1LH. Juffe and M. Orehin, IBH Oxford.

Introduction to Photoelectron Spectroscopy, P.K. Ghosh, Jubn Wiley.

Introduction to Magnetic Resonance, A Carrington and A [v. Maclachalan, Harper & Row

Kcademic Council :-
Approved \U *}jﬂ, |
Signature of BOS Members |
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Govt. M H College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of MLP,
Syllabus: Chemistry Academic Session 2023 2024
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CONTINUOUS EVALUATION (Internal Assessment)

M.Se. | SEMESTER
Course MCH 105 (a)
Mathematics for Chemists
(For students without Mathematics in B.Sc¢.)
Maximum Marks 35

Unit 1
Vectors. Vectors, dot, cross and wiple products ete. gradient, divergence and curl, Vector Caleulus.
Meuric Algebra. Addition and multiplication; inverse, adjoint and transpose ol matrices.

Unit 11

Differantial Colewtus.  Funetions, continuity and differentiability, rules for differentiation,
applications of differential caleulus including maxima and minima (examples related 1o maximally
popufated rotational energy levels, Bohe's radius and most probable velocity from Masxwell's distribution
el ),
Unit 111

Inregral calculns. Basic rules for integration, integration by parts, partial fractions and substitution.
Reduction  formulae, applications of integral caleulus. Functions of several variables, partial
differentiation, co-ordinate transtormations (e.g, Cartesian to spherieal polar).
L'nmit I'V

Elementary Differential equations, First-order and first degree differential equations, homogenous,
exact and lincar equations, Applications to chemical kinetics, sacular equilibria, quantum chemistry ete.
second order differential equation and their solutions.
L'mit V'

Permutation cnd  Probabili: Permutations  and combinalions, probability and probability
theoréms average. variance rool means square deviation examples from the kinetic theory of pases etc.,
fiting (including least squares it ete with a general polynomial (t).

Book Suggested Academic C;}untﬂ
Approved

The chemistry Mathematics Book, E.Steiner, Oxford University Press.

Mathematics for chemistry, Doggett and Suiclific, Logman.

Mathematical for Physical chemisiry : F, Daniels, Me. Graw Hill.

Chemical Muthematics D.M. Hirst, Longman.

Applied Mathematics for Physical Chemistry, |.R. Barante, Prentice Hall.

Basic Mathematics for Chemists. Tebbutt, Wiley, |
Mathematics for Chemists: Bhupendra Singh, PragatiPrakashan Q\Ef f‘:\;ﬁ/
_.z'l -

Signature of BOS Members Dr Kalpana Gupta HOD
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Govt. M H College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.P,
Syllabus: Chemistry Academic Session 2023— 2024

CONTINUOUS EVALUATION (Intérnal Assessment)
M.5¢c. | SEMESTER
Course MCH 105 (b)
Biology for Chemists
(For students without Biology in B.Sc.)

Maximum Marks 35

Unitc 1

Cell Structure and Functions. Structure prokaryotic and eukaryotic cells. intracellular creanelles
and lheir functions, comparison of plant and animal cells. Overview and their functions, comparison of
plant and animal cells. Overview of metabolic processes-catabolism and anabolism. ATP — (he binlogical
energy currency. Origin of lifz-unique propertics of carbon chemical evolution and rise of Tiving syslems.
Intreduction w bio-molecules, building blocks of biomacromaolecules.
Uinit 1

Carholipdrates.  Conformation of monesaccharides, structure and  functions of imporiznt
derivatives of mono-saccharides like glycosides, deoxy sugars, myoinositol, amino  sugars,
Macetylmuramic acid, sialic acid disaccharides and polvsaccharides. Structural polysaccharides cellulose
and chitin. Storage polysaccharides-starch and glycogen, Structure and biological function ol
glucnsaminoglycans of mucopolysaccharides. Carbohydrates of glycoportens and glyvcolipids, Role of
suigars in hiological recognition. Blood group substances, Ascorbic acid.
Linit BT

Lipid  Famy acids, essential fatly acids, structure and function of triaovlglveerols,
glycerophospholipids, sphingelipids. cholesterol, bile acids, prostaglandins. Liproproteins-compositiion
and function, mle in atherosclerosis. Propertiss of lipid agpregates-micelles, bilayers, liposomes and their
possible biological lunciions. Biological membranes. Fluid mosaic model of membrane structure. Lipid
melabalism-boxidation of fulty acids.
Unit 1V

Amino-dcids, Peptides and Proteins. Chemical and enzymatic hydrolysis of proteins to peplides,
aming acid sequencing. Secondary structure of proteins. force responsible for holding of secondary
structures. u- helix , f-sheets, super secondary structure, triple helix structure of eolagen. Tertiary
structure of protein-lolding and domina  structure, Quaternary  structure. Amino acid metabolism-
degradation and biosynthesis of amino acids, sequence determination, chemical/enzymatic/mass spectral,
racemization/detection. Chemistry of oxyiocin and tryptophan releasing hormone (IRH)
Unit ¥

Nugleie Acids, Turine and pyrimidine bases of nucleic acids, base pairing via Hbounding. Structure
of ribonucleic acids (RNA) and deosyribonucleic acid (DNA), double helix model of DINA and forces
tesponsible for holding it, Chemical and enzymatic hydrolysis of nucleic acids. The chemical basis for
heredity, an overview of replication of DNA, transcription, translation and enetic code. Chemical
synthesis of mono and trinucleoside,

Bonk Suopested

Principles ol Binchemistey, A L. Lehringer, Worth Publishars,
Diochemistry, L. Strver, W.H, Freemen,

Hiochemistre. 1. David Rawan, Neil Patterson.

Biochemistry, Voel and Yoo, Jolhn Wiley,

Lhallines of Binchemisuy FUE. Conn and 7.5, Stutnpl Jolin Wiley, Academl{: [:Dun{:il
Approved

Dr Kalpana Gupta HOD
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Gove. M H College of Home Seience & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.I.

Syllabus: Chemistry Academic Session 2023- 2024

Practical Courses
M. Sc. 1 Semester

Laboratory Courses MCH 106, MCH 107 and MCH 108

Emphasis should be placed on physical principles, reaction chemistry and the technique involved in
experiments. Attention should be placed on stoichiometric caleulations and statistical analysis of results. In
reguiar classes, each student should perform all the experiments as selected by the Depariment from the

list in the syllabus, In examination, students should be given different experiments or comhination of
experimenis,

Course MCH 106: Inorganic Chemistry o
(=i ”'I_'fmcﬁcal Sl ! ; ; . L8
2. Wiva vioce _ 275 v 10
3. Sessional _ S
Course MCH 107: Organic Chemistry Max.jl;:ﬁarks
| ; ) Pm{'ti(:ﬁ] : . i ] 8
2. | Vivavoce i 3 e [l
3. | Sessional _ : 05
i Course MCH 108: Physical Chemistry Max.EI";Iarkﬁ
L Practical T _ 1 18
2. | Vivavoce o
3 Sessional 05

Academic Council

Approved

Signature of BOS Members Dr Kalpana Gupta HOD
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Govt. M H College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.P
Syllabus: Chemistry Academic Session 2023- 2024

M.Sc. | Semester

Course MCH 106: Inorganic Chemistry

Conrse MCH 106: Inorganic Chemistry (6 hours; | day) Max. Marks 34
l. Practical IR
2. Viva voce 10
3. Sessional U6

Qualitative and Quantitative Analysis

a. Less common metal ions: Ti, Mo, W, T, Zr, Th, V, U (two metal fons in cationic/anionic
forms).

b. Inseluble- Oxides, sulphates and halides.
Chromatography

Separation of cations and anions by Paper Chromatography
Preparations

Preparation of selected inorganic compounds and their studies by measurements of decom position

lemperature, molar conductanee, IR and electronic spectra,

[£n(acach (H-07] [Cofacae):(11:0),]
[Nifacac).(H:0)] [Cufacac):]. H.0)
[Co(Meacac):(H-0)s | [Ni(NH)eJCla
[CufMeacac):] H.O cis-K]Cr{C,04):(H,0);]

IR Spectra of synthesized compound

Academic Council
Approved

Dr Kalpana Gupta HOD
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Govt. M H College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.P,

Syllabus: Chemistry Academic Session 2023— 2024

Practical Courses

M.Sc. I Semester
Course MCII 107: Organic Chemistry

Course MCH 107: Organic Chemistry (6 hours; 1 day) Max. Marks 33
. Practical 18
2 Viva voce 10
3. Sessional 06

Qualitative Analysis

Separation, purification and identification of compounds of binary mixture (one solid and one
liquidisolid) using chemical separation and sublimation/distillation, ete. Their analysis by semi-
micro chemical tests and spot tets. IR spectra o be used for functional group identification.
Preparation of one derivative of each compound.

Emphasis should be placed on physical principles, reaction chemistry and the technigue involved
in analysis,

Organic Synthesis
Purification of compounds by TLC and column chromatography,
Aromatic electrophilic sustitutions:
Acetylation ol primary amine by green procedure.
Svnthesis of m-dinitrobenzene from nitrobenzene
Synthesis of 2 d-dinilro-1-chlorobenzene from chlorobenzene
synthesis of 4-bromoaniline from acetanilide

Reduction reaction:

Synthesis of m-nitroaniline from m-dinitrobenzene

Quantitative Analysis
Determination of the percentage or number of hydroxyl groups in an organic compound by

acetylation method

Signature of BOS Members Dr Kalpana Gupta HOD
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Grovt. M H College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.P.

@G 000006 OCEOGOLOLOEOEOEOCOEOEOEOCOCEPOEOEOEOEEOEOEEOEEOEOEOPOPEEOREOEEORDTE®E®

Syllabus: Chemistry Academic Session 2023— 2024

Practical Conrses

M.Sc. 1 Semester
Course MCH 108: Physical Chemistry

Course MCH 108: Physical Chemistry (6 hours: 1 day) Max. Marks 33
1. Practical 18
2 Viva voce I
A Sessional 06

A list of experiments under different headings is given below. Typical experiments are to be
seleeted from each type.

Adsorption
. To study surface lension -concentration relationship for solutions (Gibb’s equation).
il To Study adsorption of acelic acid on activated charcoal.

Phase Equilibria
it To construct the phase diagram for three component system (¢.g.. chloroform-acetic acid-
waler).

Chemical Kinetics

iv Determination of the effect of {a) Change of temperature (b) Change of concentration of
reactants and catalyst and (¢) lonie strength of the media on the velocity constant of
hydrolysis of an ester/ionic reaction.

v Determination of the primary salt efleet on the Kinetics of ionic reactions and lesting of the
Bronsted relationship (iodide ion is oxidized by persulphate ion)

Solutions

vi  Determination of molecular weight of non-volatile and non-electrolyte/clectrolyte by
eryescopic method and to determine the activity coefficient of an electrolyvie,

e

Dr Kalpana Gupta HOD

vil Enzyme kinetics -inversion of sucrose

Signature of BOS Members
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Govt. M H College of Home Science & Seience for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.P.
Syllabus: Chemistry Academic Session 2023- 2024
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Books Suggested

1. Yogel's Textbook of Quantitative Analysis, revised, J. Basseit, R. C. Denney, G, H. Jef fery and J.

Muendham, ELBS.

Analytical Chemistry, S.M. Khopkar, New Age International Lid., New Delhi.

Synthesis und Characterization of Inorganic Compounds, W. L. Jolly, Prentice Hall

Experiments and Techniques in Organic Chemistry, D. Pasto. C. Johnson and M. Millcr, Prentice

Hall

Macroscale and Microscale Organic Experiments, K. 1., Williamson, D, €. Heath.

systematic Qualitative Organic Analysis, H. Middleton, Adward Arnold. |
Handbook of Organic Analysis- Qualitative and Quantitative, H. Clarke, Adward Arnold. |
Vogel's Textbook of Practical Organic Chemistry, FLBS.

F.G. Mann and B.C, Saunders, Practical Organic Chemistry, Orient Lemgman,

10. Findley's Practical Physical Chemistry, B. P, Levill, Longman

L Experimental Physical Chemistry, R.C. Das and B, Behera, Tata McGraw Hill.

12 Practical Physical Chemistry, A, M. James and F. E. Prichard. Longman
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M.5Sc. IT Semester
Course MCH 201
PAPER I: Inorganic Chemistry

haximum Marks 35

Unit |

Metal-Ligand  Equilibrin in Solution. Stepwise and overall formation constants and their
relationship. trends in stepwise constants, factors affecting the stability of metal complexes with reference
lo the nature of metal ion and ligand, chelate effect and ils Lhermedynamic origin, determination of binary
formation constants by Bjerrum method |, Job's and Mole ratio methods.
LINIT 11

Reaction Mechanism of Transition Metal Complexes, Base hydrolysis, conj ugate base mechanism,
direct and indirect evidences in favour of conjugate mechanism, Substitution reactions in square planar
complexes: The Trans effect and the frams influence: Polarization and n-Bonding theories, applications of
Trans eflect in synthesis, Kumalove's fest of distinguishing cis and srans isomers using the concept of
trans effect, mechanisim of substitution reactions in square planar complexes. factors affecting substitution
reactions. Acguaintance of Trans effect in octahedral complexes
LINIT 111

Metal-Ligand Bonding. Molecular orbital theory: Qualitative aspect of metal-ligand n-bonding in
octahedral complexes, tetrahedral and square planar complexes.

Electronic Speciva and Magnetic Properties of Transition Metal Conmplexes. Caleulations of Dg. B
and B parameters for Cri111), Co(lly and Ni(Il) complexes using electronic spectral data. Charge transfir
spectra: ligand to metal and metal to ligand.

UNIT IV

Metal mComplexes, Metal nitrosyls: Nitrosylating agents for synthesiz of metal nitrosyls,
vibrational spectra and x-ray diffraction sludies of metal nitrosyls for bonding and structure elucidation,
important reactions of transition metal nitrosyl complexes pertaining o potentiality in air pollution control,
bibvmedical applications. Dinitrogen complexes, Vaska's compound.

UNITV

Group Theory. Symmetry elements and symmetry operalivns, Symmelry groups or point oroups,
Schoenflies symbols, point group classifications, matrix representation of symmetwry operations, group,
necessury conditions  for any set of elements 1o form a group, subgroups, classes in a group.

Bools Sugzested
T Advanced Inorganic Chemistry. F.A. Coln and Wilkinsor, John Wiley.

% lwcrrganic Chemistry, LE. Hubey, Harpead Row,

& Chemistry of the Flemionts NN Greenwood and A Larnshow, Pergamon,

4. Inurganic Electronic Spectroscopy, AP, Lever, Elsevier,

A Muagnetochemisine, B Carlin, Springer Yerlag,

fi. Comprehensive Coordination Chemistry eds., G, Wilkinson, R0, Gillars and LA, MeCleverly, Pergamon,

7. Synthesis and characterization of some novel nitrosyl compounds, R, ¢ Maurva Pioneer Publications,
Jabalpur, 20000,

8.

Chemical Applicatioas of Group Iheory, F AL Cotton, John Wiley.

Dr Kalpana Gupta HOD
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As recommended by Central Board of Studies and approved by the Governor of M.P.

Svllabus: Chemistry Academic Session 2023— 2024

NM.5c. I Semester
Course MCH 202
PAPER II: Organic Chemistry
Maximum Marks 35

LNIT |
Aliphatic Electrophilic Substinetion. Bimolecular mechanisms, $.2 and 5:1 mechanisms. The Sq1
mecharism, electrophilic substitution accompanied by double bond shifls. Effect of substrates, leaving
group and solvent polarity on the reaclivity,
Avamatic  Electrophilic Substitution. The arenium ion mechanism, orientation and reactivity. The
artho/para ratio, ipso atack. Vilsmeier reaction, Fries rearrsngement,
LINTT 11
Free Radicals. Tree radical reactions and their stereochemistry.
Allylic halogenation (NBS), oxidation ol aldehydes to carboxylic acids, hydroperoxide formation,
replacement of diazonium group. Hunsdiecker reaction.
Eleciron spin resonanee (ESR) speciroscopy. Electron paramagnetism, derivative curves, g values and
hyperfine sphitting,
LINIT 11
Addition to Carbon-Carbon Mudtiple Bends. Mechanistic and stereachemical aspeets of addition reactions.
Hydrobaration. Michael reaction. Sharpless asymmetric epoxidation.
Addition to Carbon-Hetero atom Multiple Bonds. Mechanism of metal hydride reduction of carbonyl
compounds, acids, esters and nitriles. Wittie reaction.

Mechanism of condensation reactions involving enalates. Mannich, Benzoin, Perkin, and Stobbe reactions,
UNIT IV
Aromatic Nucleaphilic Substitution, The SyAr, Sy, benzyne and Szl mechanisms, Reactivily, effect of
substrate struclure, lzaving group and altacking nucleophile. Bucherer reaction. alkylation, and amination,
The Bamberger reartangement. The von Richter rearrangement.
UNIT V
Infrared and Raman Spectroscopy. Instrumentation and sample handling. Caleulation of vibrational
frequencies. Characteristic vibrational frequancies of alkanes, alkenes, alkynes, carbonyl compounds,
glechols. ethers, amines. phenols and aromatic compounds. Finger-print region, Effect of hydrogen
bonding and solvent effect on vibrational frequencies, overtones, combination bands and Fermi rESONAnCe.
FI-IR,
Hesonance Raman effect, Concepl and factors that influence group Irequencies.

Dr Kalpana Gupta HOD
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Books Suggested

!y Organic Chemistry, J. Claden, N, Greeves. 5. Warren, P, Wothers, Oxford University Press.
2. Advanced Organic  Chemistry-Reactions, Mechanism and Structure, Jerry March, Wiley-
Interscience,

3. Organic Chemistry, P.Y. Bruice, Pearson Education Asia.

4. Advanced Organic Chemistry, F. A, Carey and R. J. Sundberg, Plenum.

5. Organic Chemistry, J. MeMurry, Thomson Asia.

. Organic Chemistry, T,W.G. Solomons and C.B. Fryhle, John Wiley {Asia).

/) Organic Chemistry, 1..G. Wade, Jr., Pearson Education.

B A Ciuide Dook to Mechanism in Organic Chemistry, Peter Sykes, Longman.

b, Organic Chemistry, R. T. Morrison and R, N, Boyd, Prentice-Hall,

L, Stereochemistry of Organic Compounds, E.L. Eliel and S.H. Wilen, John Wiley (Asia),

1 Stereachemisiry ol Organic Compounds, D. Masipuri, New Age International.

|2 stereachemistry of Organic Compounds, P .S. Kalsi, New Ape International,

13, Introduction to Spectroscopy, D.L. Pavia, G.M. Lampran and G.S, Kriz, Thomson, Brooks/Cale.
14, Organic Spectroscopy. W. Kemp, ELBS, Macmillan.

|5, Spectrometric Tdentification of Organic Compounds, R. M, Silverstein, G, C. Bassler and T

Maorrill, John Wiley
1. Application of Spectroscopy of Organic Compounds, J. R, Dyer, Prentice Hall.
ET Spectroscopic Methods in Organic Chemistry, T, 11 Williams, 1. Fleming, Tata MeGraw-Hili,
Y.
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Govt. M H College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.P,

Syllabus: Chemistry Academie Session 2023 2024

M.Se. 11 Semester
Course MCH 203
PAPER IT1: Physical Chemistry

Maximum Marks 35
LNITI
Chemical Dynamics (Part IT). General features of fast reactions, study of fast reactians by flow methad.
relaxation method, flash photolysis and the nuclear maznelic resonance method. Dynamics of molecular
molions and of barrierless chemical reactions in solution, probing the transition stale. Dymanics of
unimolecular reactions: Lindemann-Hinshelwood and Rice- Ramsperger-Kasscl-Marcus and Slater theories
of unimolecular reactions.
LNIT I
Adsorprion, Surface tension, capillary action, pressure difference across curved surface, Laplace equation,
vapour pressure ol droplets. Kelvin equation; Gibbs adsorption isothern. Multilayer adsorption, BET
equation. Calculation of surface areq, catalytic activity at surfaces.
Surface films on liquids:electrokineticphenomena; surface active agents. Micellisation, hydrophobic
mteraction. Critical micellar concentration. Solubilisation. Donman’s membranc equilibria.
UNIT IN
Liecwrochemisiry of sofurions. Debye-Huckel -Unsager ireatment and its extension to concentrated
solutions. lon size factor and jon-solvent interactions. Concept of activity. Determination of mean jonic
aclivity and activity coellicient.
Lippmannnelectrocapillury phenomenon. Bleetrocapillary curves of mercury and their interpretation.
Steucture of electrified interfaces. Helmholtz, Guoy and Chapmann and Stern models, Introductory idea of
advancements in electrified surfaces. Ulectrokinetic potential. its determination and significance,
LINIT IV
Macramedecules and Colloids, Polymers, types of polymers. kinetics of polymerization, mechanism of
polvmierieation reactions. Molecular mass of macromolecuas, number and mass average molecular mass,
molecular mass  determination (osmometry, viscometry, diffusion and light scallering methods),
sedimentation, chain structures and their configuration,
Emulsions, Theories of emulsification, coagulation, slow and rapid coagulation. Kenitics of coagulation.
Vi Smoluchouski equation and its verification.
LINET Y
Irreversible elocirode phenomenon. Decomposition valtage and overvoltaze, Conseculive zlectrode
processes. Lxchange current density. Butler-Volmer's equation. Tafal's plot. Theory of polarography.
Hkovic equation. Half wave potential and its significance.
Intraduction t corrosion. Forms of corrosion. Corrosion monitoring and prevention,

L
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Govt. M H College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.P
Syllabus: Chemistry Academic Session 2023- 2024

Books Suggested
L, Physical Clemistry, P. W, Atking. ELBS. .
x: ntradvietion te Quantum Chemistry, A K. Chanden, Tats MoCraw Hill,
3 Cuantum Chemistry, lra ™. Lesine, Prentes Hall.
4. Caoulson's YValence, K. McWeeny. L1 RS
5. Chemical Kinetics, Ko, Laidler, Mograw-Hill,
{i, iiclivs and Mechanism of Chemival Trmstormations. |, Kajaraman asd 1. Koriscose, MeMillin,
B, Micelles, Theorsticad and Applisd Aspectis V. Morol, Plentm
Modem Electrochemistry Vol. | and Vol. I, JOM. Bockris and A K N Reddy, Plenum.
9, Introduction to Polymer Science, V.R. Gowarikar, N.V. Vishwanathan and 1. Sridhar, Wilcy

Eastern.
10, Physical Chemistry. W.J, Moore, Prentice-Hall, India.
L1, Physical Chemistry, P.C. Rakshit.
2. Quantum Chemistry, Evring and Kimball.
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As recommended by Central Board of Studies and approved by the Governor of M.P.
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M.5e. T Semester
Course MCH 204
PAPER TV: Spectroscopy & Diflraction Methods
Maximum Marks 35

UNIT 1

Plotoelectron  Speciroscopy,  Basic principles; photo-electric effect, ionization process, Koopman's
theerem. Photoelectron spectra of simple molecules. ESCA. chemical information from ESCA. Auger
clectron spectroscopy -basic idea.

Photoscoustic Spectrascopy, Basic principles of pholoacoustic spectroscopy (PAS). chemical and surface
applications.

LINIT 11

Xeray Diffraction. Braga condition, Miller indices. Laue method, Brage method, Debye-Scherrer mathod
of X-ray structural analysis of crystals, index reflections, identification of unit cells Irom systematic
absences in diffraction pattern, Structure of simple lattices and X-ray intensities. structure factor and its
relation w inlensity and electron density. | Jescription of the procedure for an X-ray structure analysis,

UNTT 11

Llectron Diffraction. Scatlering intensity vs, scatiering angle, Wierl equation, measurement technigue,
clucidation of structure of simple gas phase molecules. Low energy electron diffraction and structure of
surfices,

Newlron Diffraction. Scattering of neutrons by solids and liquids. magnetic scattering, measurement
techmigues. Llucidation of structure of magnetically ordered unit cell.

LINIT IV

Biological Cell and its Constituents, Biological cell. Structure and finctions of proteins. enzymes, DNA
and RNA in living systems. Helix coil transition.

Bioenergeiics. Standard free energy change in biochemical reactions: exergonic and endergonic reactions,
Hydrolysis of ATP. Synthesis of ATP from ADP,

Statistical Mechaies in Biopolviners. Chain configuration of macromolecules, statistical distribution end
toend dimensions. Polypeptide chain binding and proteins, introduction to protein folding problem,

UNIT ¥

Thermodynamics of Biopolyimer Solutions, Thermodynamics of biopolymer solutions. osmatic pressure,
membrane equitibrium,

Transport of lons. Biopolymers and their molecular weights, Structure and functions of cell membrane, ion
transport through cell membrane, Nerve conduction; Evaluition of size, shape and molecular weight of

biopalvmers by vanous experimental technigues.
\
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Govt. M H College of Home Science & Science for Women Jabalpur

As recommended by Central Board of Studies and approved by the Governor of MLP.

Syllabus: Chemistry Academic Session 2023- 2024

Course MCH 204 (PAPER IV): Spectroscopy & Diffraction Methods

Bools Suggested

ki Muodemn Spectroscopy, J.M. Hollas, John Wiley.
2: Applied Electron Spectroscopy for Chemical Analysis Ed. H. Windawi and F.L. Ho, Wiley
Interseience,
i Physical Methods in Chemisiry, RS, Drago, Saunders College.
4. Introduction t Molecular Spectroscopy, G.M. Barrow, McGraw Hill,
¥ Basic Prineiples of Spectroscopy, R, Chang, MeGraw 11111,
&, Introduction 1o Photoelectron Spectroscopy: P. K. Ghosh, John Wiley.
T Frinciples of Biochemistry, A. L. Lehninger, Worth Publishers.
3. Biochemisiry, L. Strver, W.H Freeman.
g9, Biochemistry, 1. David Rawn, Neil Patterson.
14, Biochemistry. Voet and Voet. John Wiley.
Il Oultlines of Biochemistry, E. E. Conn and P. K. Stumpf. John Wiley.
12, Bicorganic Chemistry: A Chemical Approach to Enzyme Action, H. Dugas and C. Penny,
Springer-Verlag,
13, Macromolecules: Structure and Function, F. Wold, Prentice Hall.
14, Fundamentals of molecular spectroscopy, C.N, Banwell, Tata MeGraw-Hill, New Delhi.
15 [nstrumental Methods of Analysis, Willard, Meritt and Dean.
g
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CONTINUOUS EVALUATION (Internal Assessment)

M.5c Il SEMESTER

Cownrse MOCH 205: Computers for Chemists
Maximum Marks 35
This is a theory cum-laboratory course with more emphasis on laboratory work.

Unit 1

Introduetion (o Computers and Computing. Basic siructure and funetioning of computer with a PC
as ilustrative example. Memory VO devices. Secondary storage Computer languages, Operating systems
with DS as an example Introduction w0 UNIX and WINDOWS. Principles of programming Alegrithms
and fow-chiris.
Unit 11

Computer Programming in FORTRAN/C/BASIC. (the language features are listed hers with
reference (o FORTRAN, The instructor may choose anotlier language such as BASIC or C the features
may be replaced appropriately). Elements of the compute language. Constants and variables, Operations
and symbols Expressions. Arithmelic assipnment statement. Input and output Format statement.
Termination statements, Branching statements as II or GO TO statement, LOGICAL variables. Double
precession variables, Subscripted variables and DIMENSION., DO statement FUNCTION AND
SUBROUTINE, COMMON and DATA statement (Student learn the programming logic and these
language feature by hands on experience on a personal computer from the beginning of this topic.)
Linit 111

Programming in Chemistry. Developing of small computer codes using any one of the lanpuagres
FORTRAN/C/BASIC invalving simple formulae in Chemistry, such as Van der Waals equation. Chemical
kinetics (determination of Rate constant) Radioactive decay (Half Life and Average Life). Delenmination
Normality, Molarity nd Molality of solutions. Fvaluation Elecironegativity of atom and | attice Energy
from experimental determination of molecular weight and percentage of element organic compounds using
data rom experimental metal representation of molecules in terms of elementary structural features such
as bond lengths, hond angles.
Unit IV

Use of Compuier programmes, Operation of PC. Data Processing. Running of standard Programs
and Packages snch as MS WORD, MS EXCEL -special emphasis on calculations and chast formations, X-
Y plot Simpson’s Numerical Integration method. Programmes with daia preferably [rom physical
chemistry laboratory,
Unit ¥

fnternet, Application of Internet for Chemistry with search engines, various types of files like
PDE_IPG. RTF and Bionap. Scanning, OMR. Web camera.

"\- B
i
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As recommended by Central Board of Studies and approved by the Governor of M.P.

Syllabus: Chemistry Aeademic Session 2023— 2024

Book Suggested

2
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Signature of BOS Members

Fundamentals of Computer: V., Rajaraman, Prentice Hall,

Computers in Chemistry: K.V. Raman, Tata McGraw Hill),

Computer Programming in FORTRAN V-V Rajaramun, Prentice Hall.

Computers and Common Sense, R, Huntand J. Shelley, Prentice Hall,

Computational Chemisiry, A.C. Norris.

Microcomputer Quantum Mechenics, 1P, Killngbeck, Adam Hilger,

An Introduction 1o Digital Computer Design. V. Rajaraman and T. Radhakeishnan, Prentice Hall.
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Govt. M H College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studics and approved by the Governor of M.P,

Syllabus: Chemistry Academic Session 2023- 2024
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PRACTICAL COURSES
M.Se, HSEMESTER
LABORATORY COURSE MCH 206, MCH 207 and MCH 208

Emphasis should be placed on physical principles. reaction chemistty and the technique invelved in
experiments. Attention should be placed on stoichiometrie ezleulations and statistical analysis of resulls, In
regular classes. each student should perform all the experiments as selected by the Department from the

list in the syllabus. In examination, students should be given different experiments or combination of

experiments,
| Course MCH 206: Inorganic Chemistry MHK"BTH*S
==y, | Practical FRLEL . I8

=l Viva voce _ e 1]

3, Sessional : 06 |
| (il ) Course MCH 207: Organic Chemistry Max.}l‘;’!ar}ts
| L JPactel . = BN (R
[ Viva voce | [}
| 3. | Sessional 1]
{{nr} Course MCH Z{IB Physical 'Chi:ml':ll'\ Maxégdarks
=TT Pr:-mhcal . : 18
Vivavioce 10
| 3. | Sessional _ B g
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Govt. M H College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.P,
Syllabus: Chemistry Academic Session 2023— 2024

Practical Courses
M.Se. I1 Semester
Course MCH 206:Inorganic Chemistry

Max. Marks 34

E; Practical 1%
oAl Viva voce 10
3 Sessional {6

Time 06 Hrs
ChromatagraphySeparation of calions and anions by Column Chromatography: lon exchange,

Separation and determination of two metal fons Cu — Ni. Ni — i, Cu— Fe et Involving volumetric arid

gravimeiric methods,
Estimotion of Ni - Fe, Ni (Gravimetricallyy, Fe (Velumewically)
Prepararions

Preparation of seclected inorganic compounds and their studies by measurements of decomposition

temperature, molar conduclance, | R electronic spectra, and magnetic susceptibility measurements.
1. [ColNH3)6] [Cof ND2Y,]

2. eis-[Coftrien) (NO2 ), [CLH-O

3. Hg[Co{SCN).]

4. [CalPy12CI12]

INIENHE )OI

b Mi{dmg), |

T [CufNH3),180, H20

L

{rterpretation of 16 and NMR specira af some known camponnds
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Govt. M H College of Home Science & Science for Women Jabalpur
As recommended by Central Bourd of Studies and approved by the Governor of M.P.

Syllabus; Chemistry Academic Session 2023— 2024
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Practical Courses
M.Sc. II Semester
Course MCH 207:Organic Chemistry

Max. Marks 33

| Practical 18
2. Viva voce 1)
3 Sessional G

Clrganic Synthesis
Oidation reaction:

Synthesis of 9.1 0-anthraguinone by oxidation of anthracenc by chromium trioxide

synthesis of 4-nitrobenzaldehyde by oxidation of 4-nitrotolucne by chromium trioxide
Cannizzaro reacton

Synthesis of beneyl aleohol from benzaldehyde
Claisen-Schmidt reaction:

synthesizs  of dibenzylidensacetone (1.5-diphenylpenta- 1, 4-dien-3-one) from  acetone and
benzaldehyde

Sandmeyer reaction:
synthesis of 2-chloroanthranilic acid from anthranilic acid

Methylation:

Synthesis of methy! 2-naphthyl ether ¢ 2-methoxynaphthalene, nerolin by methylation of 2-naphthol
by dimethyl sulphate.

Preparation of phenyl azo — [ — naphthol from aniline.

Chumtitative Analysis

Determination of the percentage or number of hydroxyl groups in an organic compound by acetvlation
method

Determination of atomatic amines or phenols using bromate-bromide mixture

Detertination of number of double bonds in an organic compound
Dietermination of percentage or number of ester £roups in an organic compound by saponification

fnterpreiation of NMR and mass speetra af'sante knmen comaly

Dr Kalpana Gupta HOD
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As recommended by Central Board of Studies and approved by the Governor of MLP.
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Practical Courses
M.Sec. I Semester
Course MCTI 208: Physical Chemistry

Max. Marks 33

I Practical 18
2, Viva voce 10
3. Sessional 06

Course MCH 208: Physical Chemistry

A list of experiments under different headings is iven below. Typical experiments are 1o be selected from
each ype,

Electrochen tsfry

A Conductometry

(i Determination of the velocity constant, order of the reaction and enerey of activation Tor
saponification of ethyl acetate by sodium hvdroxide conductometricall ¥,

{ii} Determination of solubility and solubility product of sparmgly soluble salts (e.g., PhSO,, BaS0,)
conductometrically,

(i) Determinalion of the strength of strong and weak acids in a given mixtureconductometrically.

(v} Determination of the activity cosfficient of zine jons in the solution 0,002 M of zine sulphate using
Debye-Huckel's limiting law.

B PotentiometryipH merry

(i) Determination of strengths of halides in 2 mixture potentiometrically,

(i} Determination of the valency of mercurous fons potentiometricall ¥.

(i) Determination of the strength of strong and weak acids in a given mixture ysi potentivmeter/pH
meter,

(v)  Determination of activity and activity coefficient of electrolyles.

C. Polarimetry

ii} Petermination of rate constant for hydrolysis/inversion of sugar using a polarimeter,
{1i) Enzyme kineties -inversion of sucrose

L

¢z~
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MSc Practical Books Suggested

Vogel's Textbook of Quantitative Analysis, revised, | Bassett, R. C. Denney, G. H. Jeffery and J,
Mendham, ELRS,

2. Analytical Chemistry, .M. Khopkar, New Age International Ltd., Mew Delhi.

3. Synthesis and Characterization of Inorganic Compounds, W. L. Jolly. Prentice Hall

4. Experiments and Technigues in Organic Chemistry, D, Pasto, C. Johnson and M. Miller, Prentice

Hall

3. Macroscale and Microscale Organic Experiments. K. L. Williamson, D. C. Heath.
6. Systematic Qualitative Organic Analysis, H. Middleton, Adward Amold.

7. Handbook of Organic Analysis- Qualitative and Quantitative, H. Clarke, Adward Arnold.

8. Vogel's Textbook of Practical Organic Chemistry, ELBS,

9. F.G. Mann and B.C. Saunders, Practical Organic Chemistry. Orient Longman,

10, Findley's Practical Physical Chemistry. B. P. Levit, Longman

H. Esperimental Physical Chemistry, R.C. Das and B, Behers. Tata MeGraw Hill,

12. Tractical Physical Chemistry, A. M. James and F. E. Prichard, Longman
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CRBCS Annual Patiern
B.Se. 1T year
CHEMISTRY— DSE 1
Syllabus of Theary Paper

Part A Introduction 00T T

Class™: B Sc. Year: Third Session: 2023-2024 SRel
Subject: Cliemisiry Sirs o=

I | Course Code b S3-CHEMID -

| 2 Course Tite 0 Green and Agricultural Chemistry =

3 [ Course Type {Core Dizcipline Specific Eleclive (IISE)

Course/Flective G eneriv Group & Paper 1

=% ElectiveVocational/ ...}

4 Pre-requisite (if Ay

e L —

2

| Prograu:

Depree

To study this conrse, a studend must have passed diplom
oro cquivalenl course/gualification with Chemistry s

S | Course Learning oulcomes | By
(CLLY

e g e 1) ——— . L g, e o g e e B e

the' end of this course sftudents wil | 'a'cqum.- the :
knowledge of following aspects of green and agriculiural i
chermishy:

1 -

Basic principles of green and sustainable chemistry,

Understangd stoichiometric calenlations ard refate them 1o
HTCen procoss melricy,

-

¢ Learn altcrmative solvent midia. wreen catalysis and
1 enaray souices for chemical procasses,
| * Understand the requirements of manues and fertifizers
. for vanous crops and their praper time of application
|

* Understand to mainloim  oil fertility [or betier ciup
Production,

Credit Value [ i R T

| i a! ; : ;
| Total Marks | Max. Marks: 30 + 70 [ Min_ Passing Marks : 33

o

!

:
J.

]
'y

oA o R e 'ﬂﬂ-ﬁ%ﬂ#ﬁféﬂi}ﬁfiﬁ&:ﬂﬁyﬁﬁ S
+ Total Ng. af Lectures-Tutorials-Practical {in hours per weelk):
BB e irerim A e U]
S e = | No of Lectures
Elwmid - 1 Concepts und Principles of Green Chemistry Fhistary Pl e
and evalution of Twelve principlies et greenchemistry and
Hezir cxplanarions with exnmplas.
[ Fools of green chentisiny-green solvenrs, green eatalvals,
! snergy  efficient procesces, environienially berign
preducts, dry media synthesis (use of sun Feghe, v,
nvicrowaves and ulirasanic engrpv),
Metrices of green chemistry-different metrics relating ta
| the principles  of green chemistry, woni  ceonomy,
|' percentapge yield, reaction mass efficiency. effective mass il.’E
| efficiency, snvironmental factor, cco moale and bioloyic
[ ol plots, difference berween mass based and impoct-
| bBased  matrices, ik cvele  assessaren; (LAY and
envivenment ful print. .
Challenges and soope of preca chem stryin lodie
Kovwords/ Tags: Cireen chemistry. green salvents, preen
L _ | catalvels. atom gconomy., eavironmental facior.

T ey e S e o TR ] e T I M s

E
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“Unit-2

T Unie-3

Unit-4 | Organic Manuring

Green Catalysis and Processes
Heterogeneous catalysis, use of zeolites. silica and
aluming  supported  catalysis, biccatalysis: Enzymnes,
micrabes. Phase transfer catalysic (micellarfsurfactant).
Prevention of chemical aceidents, designing greener
processes,  Strengthening/development of  analytical
techniques to prevent and minimize the pencration of
hazardous substances in chemical processes.

Cutting Edge Research in pharma, paint, deterpent and
other synthetic industries.

Green Synthesis of the following compounds: adipic acid
& catechol, Microwave assisted reaction in water —
Hoffmann elimination, oxidation of 1oluerie and alechols.
Kevwords/ Tags: Heterogeneous catalysis, zeaolites,

silica, Phase transfer, greener processes, green synthesis, |

12

Soil Fertility
Soil fertility evaluation and soil iesting,
Critical levels of different nutrients in soil.

Furms of nurients in soil, plant analysis, rapid plant
tissue tests, Indicator plants.

Meathads of fertilizer recommendations to CTOPS,
Faclors influencing nutrient use efficiency (NUE),
miethods of application under rainfed and trrigated
conditions.

Keywords/Tags: Soil fentility, plant analysis. indicator
plants. crop, rainfed.

Classilication and  imporance of organic  manties.

praperties and methads of preparation of bulky manures.

tirecn/deal manuring, Iransformation reactions of arganic
manures in soil and importance of CN ratio in rate of
decompnsition,

Keywords/Tags: organic manure, bulky manures, leaf
manuring. C:N ratic, decomposition.

Unit-5

12

I2

Fertilirers
Chemical fertilizers:  classification. COMmpasition  and
praperties of major witrogenous, phosphatic, potassic
fertilizers,  secondary and  micronutrient
complex fertilizers, nano fertilizers,

Soil amendments, fertilizer storuge and fertilizer control
order.

fertilizers,

History of soil fertility and plant nutrition. Criteria of
essentiality,

Role, deficiency and toxicity symptoms of essential plant
nutrienis,

Mechanisms of nutrient FAISPOIT 10 plants, factors

affecting nutrient availability to plants.

Signature of BOS Members
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Chemistry of soil nitrogen, phosphorus. potassium, ]
calciumn, magnesium, sulphur and micronutrients.
Use of Bio-fertilizers in Agricultwre and their
Advantages.

Keywords/Tags: Chemical fertilizers, nitro genous,
micranutrient, sail, nano fertilizer.

Ty

et Colcarming R

Bt

" Text B_unks, Reference Books, Other m-snlll'tc_s:

Sijggea:lnd Readings:

1. Matlack A.S., Marcel Dekker, “An Introduetion to Green Chemistry™, 2001,
2. Anastas P.T. and Wavner 1.C., “Green Chemistry: Theory and Practice”.
Press, 1998,

3. Lancaster M., “An Introductory Tex! on Green Chemistry”,
Cambridge, 2002

4. R A Shelden. |, Arends, U, Hanefeld,

5. Kolb V. M., “Green
2016,

6. Das P. C., “Manures and fertilizers™, Kalvani Publishers Pyt. Ltd., New Delhi

7. Gupta A. K. and Varshney M. I
Pvi. Lid, New Delhi.

8. Nagomny V. D and Raghav 1. §.
New Delhi, Rep. 2015,

Oxford University
Royal Society of Chemistr,

“Green Chemisiry and Catalysis™, Wiley-VCI1, 2007,
Organic Chemistry -and its | merdisciplinary Applications”, CRC Press,

Rept. 20135,
“Practical manual for Agril. Chem istry”, Kalyani Publishers

“Soil Fertility Management™ Kalyani Publishers Pvt, Lid..

Suﬁ-gtslgd_equiva]ent online courses:

P R T H F e e g oo, e R i o ey R R et T e
e e -:_—'"I"'.-ﬂl'ﬁ'-ﬂ;'.r EEOE mi‘:and:i':faluaﬂ’un:. e A T e
Suggested Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Camprehensive Evaluation [(CCIE
Internal Assessment: Class Test

Continous Comprehensive Assignmeny/Presentation an
Evaluation (CCE): 30 ]

External Assessment: Section{A): Very Shornt Questions 7]

). 30 marks University Exam (UE): 70 marks

University Exam Seetion:70 | Section (B): Short Questions

Section (C): Long Questions

Any remarks/ suggestuns

oy o e e 2
t~¢~?,---:.-. e

et . - 1”“‘]
!'hn"'
@7 04
Signature of BOS Members / Dr Kalp Gupta HOD
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CBCS Annual Patiern
B.5c. 1 year
CHEMISTRY- DSE 1
Syliabus of Practical Paper

L e T TPt Allnfraduciion '
Program: Degree | Class: B, Sc, | Year: Third |
: Subject: Chemistry i
1 | Course Cade SICHEMIQ :
2 | Course Title

Green and Agricullural Chemistry

. | Course Type (Core
Course/Elective/Generic
Eleetive/V, ocationsl! ..., }
4 Pre-requisite (if any)

Discipline Specific Elective
Group A Paper 1

k.

To study this conrse. a student must have passed
BDiploma or equivalent course/qualification with
Chemistry as a subject.

By the end of this course students will acquire the

Course Learn ing ouicomes

' T )
000 O0OCOOCOOOCOCOEOEONOEOEOOEOOOEOOEOOEOOOEOOEOEEOTDOPOPEO

Signalure of BOS Membears

{CLO) Knowledge of following aspects of green chem ISty
* To leam green syathesis of organic and inorganic
i compounds, .
' = Telewrn to prepare green ionie liquids. '
= To understand soil profile, sampling and sticly minerals
i 1 present in soil.
| | * Tolear to estimate organic matter content ofsoik,
6 | Credii Value _ 02 el
7 | Total Marks Masx. Marks; 30 =70 | Min. Passing Marks- 35 1]
. ParB-Contentofthe Canmel T T
Eial No. ol Lectures-Tutorials-Practical (in hours per weel): ]
L-T-P:
R Y P __ Topics | No.of Lectures |
Part- A [ b Green preparations: 10
(1) Manganesef 11} acelylacetonate complex by using

POIBSSIUM permanganate and acelvlacelone in
water,

| (1) Green preparation of Tro A{HT} acerylacetonate
complex by using ferric trichloride and potassium
hydraxide in water

(iii} Preparation of ionic liquid, |-Pentyl-3-

. methylimidazolium bromide [poim ]G

I Green  bromination af frans-stilbene by  sodium

i bromide — sodium bromare.

3. Diels-Alder reaction berween furan and maleic aeid,
{ 4 Berzoin  condensation - Coenzyme  (Thiamine
hydrochloride) catalyzed synthesis of benzoin,

| Keywords/Tags:  Cireen bromination,  Dicls-Alder.
Coenzyme,  Benzoin condensation,  green inarganie

) ation,

preparation L) [ i
éL% Or Kalpar pty HOD
v

-

i

T
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=

Part- B 5. Snidy of sail profile in the hield, 10

6. Study of soil sampling tools, collection af
representative sail sample, ilg processing and siorage.

7. Study of soil forming rocks and minerals.

&, Dstimation of organic matter contant of soil.

Keywords/ Tags: Soil profile, soil zampling, rock,
mincrals, organic matter.

Pari- C 9. Determination of seil pH and electrical conductivity, 10
L0, Deerminartion of cation exchan ge capagity of soil.
11, Determinatian of sajl density, moisture content and
porosily

12, Determination of sail textre by feel and Bouyoucos
mecthods,

Keywards/Tags: Soil, pH, clecirical conductivity, cation
cxchange. soil density, sail testure,

Text Books, Reference Books, Other resources

E:ggcsurd !{::ad-lng.'q':'

= fal

I Ranu B3 € (Co-ordinator), “"Monogeaph on Gres
Chemistry Task Force Commitee. DST, India
2. Chopra 5.1 Kanwar IS, Rakshit AT
India, 2019, Sixth Edition.

Juckson M. L., “Soil Chemical Analysis”
- Piper C. 5., “Soil and Plant Analysis"™

n Chemistry Laboratory Experiments”. Cireen

‘Analytical Agriculivral Chemstry”, Kalyani Publishers,

. Pentice Hall, New Delhi, 19735
Hans Pubiic—.ﬂliqn. 1850,

Suggested equivalent online conrses:

. PartD-Asessment and Bvalagiion ot
Suggested Continuous Fyaluation Methods:
Intermal Aszsessment Mirks External Assessprent Marks
Class interaction /Quir Viva Voee on Practical
Attendance Mractical Record File
30 T

Assignrments (Charts/ Model Table work / Experiments

seminar { Hural Service!

Technolory Dissemination,

Report of Excursion/ Lab

Vizits/ Survey / Industrial

vigin) |

Total Marks: 100

Aoy remarks/ suggestians;

—

: 3
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[3r Kalpafa Gupthy HOD

= = —

e TR T

i

T et e

— e

i —

i (i

=

==

—



Govt. M H College of Home Science & Science for Women Jahal_pur
As recommended by Central Board of Studies and approved by the Governor of M.P.

Syllabus: Chemistry Academic Session 2023 2024

ﬂ-lrii.il.ilQ...t.lil.it.iiit..l..iriil

CBCS Annual Pattern
B.Sc. Il year
CHEMISTRY- DSE 2
Syllabus of Theory Paper

T -:_ .'._.'_..:_- :ﬂ:t’l?_a'_lgi:ﬁi:_,]nfmﬂﬁqﬂun: B . :. o= ¥ TRRET :'_;-.:?'-I'.. = -—'

Program: Degree | Class:

B.Sc. & j Year: I

Subject: Chemistry

' Session:2023-

24

1 | Course code

| S3-CHEM2D et

i ‘ Onteomes (CLO)

2 | Course title

Lahummi*y skifl, tla-éhniq es & munagemeht

| 3 [Course type (Core
Course/Elective/Generic
' E[m‘.liVE!\r‘ﬂl?&tiﬂ-ﬂﬂU.....} !

Discipline Specific Eloctive (DSE)

Group A Paper [1

4 | Pre-requisire {if any)

1 |
e —

Ta ﬂrﬁ&y this course, a student must have the subjeet
chemistry in Diploma Course of BSc or equivalent.

5 | Course Learning

( Thus course/paper is intended for

| i school / college! other scientific laboratories.

ORJECTIVES i

persons employed as or
aspiring for emplayment as laboratary techmician / attendant

MAIN LEARNING OUTCOMES

Al the end of the course, the learners will he- |
* Familiarized with the basic tacilitics available in
laharatories

Expected 10 gain knowledge of the basic skill of
organization and management of science laboratories,
* Enabled to cxpertise in the procedures of procurement |
and storage of laboratory equipment & material.

Trained in the operation and maintenance of simple
mstruments used in seience lahoratories,

* Enabled to develop
tlechniques.

Trained to adopr appropriate disposal procedures and
salery methods suitable for Laboratories.

skills i common laboratory

6 Eﬁn Value : 4
=

Signature of BOS M;‘m?
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| Min. Passing Marks:33
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=

'l'mai N{I ul; L.El:turnﬂ {1 n hours fer \\fa-k}:riﬂ

Linit

!

Ii
=

Tuopic

Lahorato Fy -l:;-rgan ization and managemcnt-

Key words- Colour coding, Van

No. of
Leciures

Science laboratory: scientific temper, scientific reporing, significance values/

dccuracy’ atttude, interacton with pupil present in e lab, digoity of work of

kal staff
Important components of g seience laboratory: features of a science
labandory, senvices in 2 science laharatory
Organization of science labs: preparation room, areangement of storcs, safcty
provisions, Labels- 2 cautionary note

Day-to-day management of laboratories: duy to day cleaning Lip, Toutine
mspection and maintenance of labaratory, cleamng of laboratory and prepardlion
rooms, cofour coding of services, emergency swilch services, securnly  and
vandahsm,
Steck control and purchase: amanging steck, naming and maintenance of
stock register, receiving of goods, processing of bills, accounting, controfling
budget snformation sbour equinment & miscellancons records, purchase rules,
File and records: sourcss of information m the lab, filing system for chem
TEQUESTS fof equipnient & special fileg

Lise of computer in science laboratery: component of & eompiter, overa||
function & spplication software

wcals

dalisrn, Budget, overall function, safety provisions,

Keprords-

| stack register, purchase rules 4 =
I HAZARDS IN LAB(IRATORY & LABORATORY SAFETY-

-

| dads,

s
| S |

Signature of BOS Members

aid treatment for shock & firg aid trestment of localized

12

Electricity and gas hazards: elecirici
proper {use, selection
assockated willy

y hazards in the luboratory (selection of
of proper flex, safe conduct, carthing & ather dangers
cleciiical equipment’s), (Gas hazads i the laboratory (LPG,
high pressure gas hawards, detectian and Eandling of gas leakage & low pressure
gas hazards)

Fire hazards: firc harards in the laburatory, elassifiestion of fire, procawtion af
fite prevention & cxtinguishing a fire and types of fire extinguishers.

Chemical  hazards: classification of hawardous  chemicals, handling  of

¥
chemieals, storzge of chemicals, tragsport of bulk chemiczls & transfer froim
large cartainers

Personal safety: Code of behavior for the laboratory

. . siatl, personal protective
devices, disposal of waste materials. check-in & shut - down sequences &
shifting Ioard

Accidents snd first aids: acciden repaching, procedure, first aid box, peneral
feanires of first aid procedure, firs aid procedures for chemical Accidents, firs
injuries,

Gias hazards, proper flex, LPG, Fire Extingmisher, code of behaviour, First

12
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3 | BASIC LABORATORY APPARATUS AND EQUIPMENT IN CHEMISTRY
*+ BASIC APPARATUS: Idenufication of apparatus
, (Bunsen bumer, water bat, Qil bath, hot plate & heating mantle), lahormtory
' glassware, laboratory centrifige; use and description

* Measuring Apparatus: Measurement in chemistry lab, cuors, precision and
accuracy of measurement, volume, types of volume, measuang devices, Bureties

& pipettes, sccuracy of bureltes & pipettes. volumeiric Mlask, mass and weight,

{ balances analytical and ¢lectronic, pH meter amd condyclometer
i * Common laboratory glassware: laboratory plass ware and its types, ¢leaning
metheds, storage and handling of glass apparatus, assembly of glass apparatus,

g8s pressure in glass, safety measures for storage, canng & handling of
gladsware

3 Kepwards- Water bath, heating manilc, centrifiige, precision, gas pressure

4 | BASIC LABORATORY TECHNIQUES IN CHEMISTRY
* Solutions and their preparation: Water and
. solutnlity, conecentration of solutions- percentage. molarity, molality,

& ppm |, caleulation of mass and volumes fo prepare solutions
guidelines for preparation of solution, general methods of preparation, labeling,

| 5 GOOD LABORATORY PRACTICES. BASIC EXERCISES |

Slgnature of BOS Members

excefitions to the general method, notes on other solution reagents for chemisiry,
Lench reagents, standard solutions

* Common laboratory techniques: Licating, refluxing, filtration, small scale
methods, recrystallization and determination of
i delermination of boiling point

| Keywards- Concentratinon unite. labellin

g. bench reagents, refluxing, recrveiallization,
mehing poin, baiting point

bilig Ex. 1 procedure for purchase of laboratory related fems, inveniory masageniont
| * Hx 2 supply of gas, electriciry and water in g laboratory
' Ex. 3 fire safety measures ina laboratory

; *  Fi 4 Classtfication and handling of hazardous chermicals
| Ex. S disposal of unservicesble und obsolete items
| * EX. 6 sefe disposal of laboratory wastes [
| ¢ Ex.7attending to emergeacy sitaarion
| *  bx. 8 preparation of standard of oxalic acid salution
|« Ex.9determination of strength of NaOH
L ]

Ex. 10 preparation of stock solutions and dilution

* Ex. W preputation of water and aleohiol based reagents ( Fehling A & B, stareh
solutions)

| * Ex2 12 preparation of distilled water
' *  Ex, Lprcparation of buffer silution
‘ Ex. 14 determination ofpH using pH paper

12

v @pparatus for heating
12

s types, types of solutivn, |

narmalily

+ Beneral

melung point, distillaiion and
12

| Keywands- Inventory, unserviceahie, obsolete, Fehling A & B, distilled waler
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Coatinuois Comprehensive Evaluation (CCE) : 30 marks University Exam (UE) 70 imarks b
|| Internal Assessment : i Class Test ) Bl L R
Continuous Comprehensive | Assignment/Tresentation 30
Evaluation (CCE):30 |
External Assessment : Seetion(A) : Very Short Questions T )
University Exam Sectinn-70 | Section (B) : Shout Duestions

1. Rabert H Hill, David € Finster, © Laboratory Safety for chemistry, Willey

2. Sveinbjorn gizurarson. Benjamin R, “Hand book for Laboratory Safety™ Elsevier
3. Aathony A Fuscaldo, “Laboratory Safety Theory & Pracrice™ blsevier

4. Steven I, Brown, * Laboratory Techniques for general chemistry™ Hayden Meneil
3 ltipimesrt nie.in, kelm202, * Basic Laboratory Technigques™

6, Abigail , laboratory nete book. Slater Press

L s PRI G Leatning Rewolintes. Lo S e
: Text Bonks, Reference Boaks, Other resources
Suggested Reading:

. PartD-Assessmentand Evaluation
' Suggested Continuons Evaluation Methods: s
Maxitum Marks = 100

. Section (C) : Long Questions

____ S _ s

Signature of BOS Members
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CBCS Annual Pattern
B.Sc. 11 year

CHEMISTRY- DSE 2

Syllabus of Practical Paper

BT _ Part A Introduction

 Program: Degree | Class': BSc | Year: Third
__ Subject: Chemistry

_1_[Course Code $3-CHEMZQ

| 2 |CourseTitle

3 i{“.nurse Type (Core
Course/Elective/Generic
Elective/Vocational/.....)

'_"E?ieg'_;isg;; for Development of Lab Skills
Discipline Specific Elective ( DSE)
Group A Paper 11

| 4 || Pre-requisite (if any)

To stud}é this course the students must have had |

the subject Chemistry in Diploma Course of
| B.Sc. or equivalent

‘ 5 ; Course LI.'.HI-‘IiiIlg
- outcomes (CLO)

On completion of this course, learners will be
able to:

; i' Handle and run any chemistry lab skillfully.
: | Students will be able to perform general
| exercises like-
¢ Preparation of standard sclulions

| * Determination of concentration

. * Determination of MP, pH, Conducrivity
‘ ‘ * Preparation of stock Solutions

’ * Preparation of various reagents

l 6| Credit Value 2 (Practical)

|7 | Toral Marks | Max. Marks: 30+70 | Min. Passing Marks35

R I‘art:B‘--‘.Eumm:ltﬁ[thg._(:mirsk'f S R
| Total No. of Lectures-Tutorials-Practical (in hours per week):
| L-T-p:
TR P R T A R e = o, oy s 1
oo R U e il e _No.of Lectures
| Unit 1 l. Preparatior. of standard of oxalic acid solution b6
i 2. Determination of strength of NaOH

3. Determination of concentration of selutions- I

Pty | percentage molarity, molality, nounality & ppm |
| Unit 1T | 4 Determination of melting pamt | b6 ]
I ' 2. Distllation |
L. | - 6. Détermuination of boiling point f |

Signature of BOS Members
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Unit 111 7. Preparation of stock solutions and dilution 06

&. Preparation of water based and alcohol-bused
reagents (Fehling A & B. siarch solutions)
9. Prepaation of distilled wate

Unit IV T eparation of buller solunon-Acidic and Bazie

Bullers

| L1 Preparation of Nesseler's reagent, Molisch redgent,
Schilt's base

6

.

F 5 { 1 2. Detenminaion of pH using pH paper, pIl meter | 06

13 Conductometric titration-Acid Base

Keywords/Tags: Standard, Distilation, boiling point, stock Solutions, buffer, Conductornetric
titration, pH
R -

i T S —

_Part C-Learning Resources

¥ Text Books, Reference Books, Other rnsnurce.i
Supgested Readings:

I "A Skills Trammng Manwal in Basic Chemiesl Laboratory Techniques”, by SoffiantiniVic,
Sellec-AtlanticPublishers. Publishier: Lulucom [SBN: 9UZIATINNN09E, 0TR 14710905998

3. 1CSE Chemistry Lab Skills - Laboraior ¥ Ethics = Viva Voce, Neha Sharma, [SEN
9TROIERATASIN. 2020, Viva Education

4 Chenustry Laboratnry Skills - 11 Alternstive to Praciical, Shirly Bandarawatta, ISBN-10

9554114206 Surmnmer Ciate Eduestion: 2nd edition (July 22,2003

Fundamentals of Chemistry: Laboratory Studies. Third Editton. 1975, Frank Brescia, John
Arents, |, Eupene Weiner. Science Mirec

Suggestive digital platforms web links:

| brtps:iwswwovalpo.eduiche

Ustryv/expericntial-loa roinadlab-sicills/

hitpssfvww cadennixorg/chenistry

“lih-shills-and-varigus-strate ies-for-developin
_Suggested_aﬂ-ivnhenr:mIiue COurses: 3 TR N es

hitps:donlinecourses. swavam2 ac_in/nir2i el dpreview

{ hitps:liw ww.classeentral. com/course/swavam-u nalviical-technigues-138%
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. PartD-Assessment and Evaluation

Suggested Continuous Evaluation Methods:

r_ Internal Assessment

Marks External Assessment

Class Interaction /Quiz

Attendance

Assignments (Charts! Model
Seminar / Rural Service/
Techuology Dissemination/
Report of Excursion/ Lab
Visits/ Survey / Industrial
visit)

Marks

Viva Voce on Practical

Practical Record File

Table work / Eaperiments

70

TOTAL MARKS: 100

0O 000000 OOOEOEOEOECEOEOCOEOEOEOEOEOOOEOEOPOEOIEPOEOPOEOEOGOEOEOIEPOPETOTTE®ES

| Any remarks/ suggestions:
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CBCS Aanual Pattern
B.Sc. LI year
CHEMISTRY- DSE 3
Syllabus of Theory Paper

r__ ___Part A Introduction ok
Program: Degree | Class: B.Se. | Year: Kl | Session: 2023-24
Suh]cr:t CHEMISTRY
1| Course Code : S3-CHEMAD
2 | Course Title ‘ INSTRUMENTAL TECHNIQUES IN
, CHEMISTRY
3 | Course Ty },pe (Core ! Discipline Specific Elective (DSE)
Course/Elective/Generic Group B Paper 1
Elective/Voeational/.....) e
4 Pre-requisite (if any) To study this course the students must have the
‘ subject Chemistry in Diploma Course of B.Sc.
or equivalent. o
| 5 | Course Learning By the end of this course students will learn the
outcomes (CLO) { following aspects of Instrumental Techniques in
! Chemistry: ;

* Preparation of standard samples for analysis.

i ¢ Instrumentation for analytical methods of
| ' Chemistry.

; + Instrumentation for wvarious spectroscopic
techuiques.

* Principles and instrumentation of various
electro analytical techniques.

+ Instrumentation used in optical methods of
analysis.

* Advanced chromatographic techniques,

Credit V alue T {'-lzht:ur;j

| 7 : | Total Marks: 100 Max, Marks: 30-70 | Min. Passing Marks:33

Part B- Content of the Course

Total No. of Lectures-Tutorials- Practical (in bours per week):

 L-T-P: 60-0-30 ) L _

Unit | Topics ; ; No o
i d T AT &7 _ Lectures

| 1 Practical Agpects of Chemical Analysis e s

- - P\ L
N2
Signature of BOS Members Dr Kalpana Guptu HOD
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- Automation in Laberatory: Introduction, classification of analytical
methads. Types of insmumental methods. Tmportance of instrumens for
analysis. Analog & Digital signals, planning for laboratory automation. An
overview of automatic instruments & instumentation. Goud laboratory
practices. Instrumental slandardization, optimization of procedures,

Keywords/Tags: Sampiing, Analog signals, Digital signals, Standardization !=

samples, preparing standard samples for analvsis, moisture in sample, drving
the analytical sample. decomposition and dissolution of sample, source of |
errors in decomposition and dissolution.

¥

Electronic & Vibrational-Rotational Spectroscopy

‘Raman Spectrosenpy: Mechanism of Raman Effect — Quannum theory and

Keywuords/Tags: FTIR Specoroscopy, 1IV-Vis Spectroseapy, Ramen  Effecy,
mokes fines, anii-Stokes lines,

Electronic or Ultra-Violet Visible (UV-Vis) Spectroscopy: Basic
principles, Instrumentation and Technigues.

Fourier-transform infrared (FTIR) Spectroscopy: Intraduction and basic
principle . of IR spectroscopy, Instrumentation. Working of FTIR
Spectrophatometer, Advantagcs of FTIR Spectroscopy.

claggical ‘theory, Instrumentation and technigues.
Cualitative treatment of Rotational Raman effect, Fflect of nuclear spit, |
Vibrational Raman spectra, Stokes and anti-Stokes lines, their intensity |
difference, rule of mutial exclusion,

3 | Molecular Characterization Technigues

| L. Nuclear Magnetic Reésonance Spectroscopy: Basic principles of NMR.
Instrumentation - Magnet, sweep generator, RF generater, RF receiver, signal
recorder, calculation of NMR signals.

Eleciron - Spin Resonance (ESR) spectroscopy: Introduction, principle,
instrumentation, selection rules, interpretation of Lande’s factor ‘27 Hyperfine |
and super hyperfine coupling. '

fontzation fechniques- electron impact, chemical ionization, elecirospray,
clectrical discharge. laser desorption. fast atom bombardment,

Separation af ions on basis of mass-charge ratio, Analyzers- Magnetic-sectar,

Electric quadrupale and high-resolution multiple-reflection time of flight
(MR-TOF).

Keywords/Tags: Sweep Generaior fperfine coupling,  superfine caupling. |
oRimation. absorption, emission, MR-TOF.

. 5 U , ¥
Mass Spectrometry: Theory of mass spectrometry. Principle and operation of |
Miiass SIE['H'UNH:FCL

12

Signature of BOS Members

4 Atom Characterization Technigues

i L Flame photometry: Flame emission spectroscopy, characteristics of Name,
_1 o Instumentation & working of flame photometer.
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1. Atomic Absorption Spectroscopy (AAS): Basic principles, Ins!mmummiqn.
atomizer, monochromator, detectorn, sensiivity and  detection  limits
lnterferences i AAS and their elimination.

3. Atomic Emission Spectroscopy (AES): Principles, Sources for excitation, |
Instrumentation. Qualitative and quantitative Analysis.
Kevwords/Tags: Flame Spectroscopy, Monochromater, Atomizer, Detector

|

Electro analytical technigques 12

| 1. Polarography: General principles and instrumentation of pelarography, half-

wave potential, equations for reversible cathodic, anadic and cathodic-anodic

witves. analysis ol reversible polarographic wave. _

2. Voltametry: General principles and instrumentation, Cyclic valfanmetry,

- Lincar-scan voltammetry, Pulse voltammetric methods, Voltamimetry with

ultra-miciv ¢lectrodes, stripping methods

3. Amperomeiry: Principles and amperometne titration techaiyués-Dropping
mereury electrode, rotating platinum microelectred @ :

4. Potentiometry: Introduction. reference and indicator electrades, ion selective

| electrades. Instrumentation amd measurernent of electro. motive force of cell

[ {EMF). Potentiometric titrations,

5. Conductometry: Principle, measurement of conductance, conductometric
Litrations. :

1
4

| Keywords/Tags:  Cathodic woves, dmodic waves, Amperomeiric
Conductamerric titration. Conductonce. Elartende. a i
i | Optical and Advanced Chromutographic Technigues 12

Hrralion,

1. Polarimetry: Polarimeter, optical Totztions, Mmessuremcnts of optical
rotalion,

2. Refractometry: Principle ul refraction, Snell's law. Construction & working
af rcfnactommtegq :
3. Gas Chromatography (GC)y: Theory, Instrum entation-description  of
' equipment Sncd-different parts, columns (packed and capillary columns)

Detevtor. specifications, Thermal conductivity detector, Flarne ionzation
detector, clecron  capture  detectar, nitrogen-phosphorous  detecior ar
thermmonic specific detecior (TSD), photo ionization detector. Programmed
| Temperature pis chromatography.

4. High Perfurmanee Liquid Chromatography (HPLC):  Theory,
Instrumentation, description of the differen: parts of the equipments,

| stationdry phases (columns), mobile phase, detectors, UV detector, refractive
index (K[} detector, Floorescence detecior, Phow Diade Array detector,

Evdaporaiive Light Scattering Detecior (ELSDY, conduclometric detector and
electrochernical detector. s

]l{e;m-nrds.f'rags: Cptival Rotation, UV Detector. R Letector, TSD, ELSD.

AThramatagrams.
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‘art C-Learning Resources |

AR e .

Text Bh_uiis, Reference Books, Other ye_murces‘"

?u_ggiﬂﬂ‘.ed ihraﬁn-gc:

Text Bools:

B Ly

Skoog., A, Heoller, F.J., Nieman, T
Leaming India Ed., 2017

Intermational, 2016,

Reference Bools:

l. Galen, E., “Insimiments]l Methads & Chemical
Compary Lid_ [985 o

L]

Harris, D.C ., “Quantitative Chemical Analysis?, ﬁ-H
Edition. o

4 Willad, H.H.. Merrin, 11 Diean, J. Settoe, F.A.. “Insirumental Methods of Analysis™,
| Wadsworth Pubilishing Company Lid., Belmont, California, LSA, 20047 Edition.

3. Drago, RS “Physical Methods in "L'-lt}efnimja'f", W.B. Saunders Co, 1977,

6. Atkins, B-W., “Physical Chemistey™. Oxford University Press, 207,

T Castcllan, GV, “Physitﬁi'ﬂ:ﬁjiﬁ%’h’}'ﬂ Marosa, 2004,

b

1985,

Chemical Analysis™. Pearson, 2017,
10, Ewing, G.W,, t Instrumental Methads of Analysis", M
L Kemp, W, “Organic Specttescopy”, Me Millan, 1991,
12, Williams, DH, . Flemming, |
Hill, 2007 4% Edition
i3 Banwell C:N. McCash, E.M..
Hilt,T*;_@'S. 4ih edition.

Wiley, 1981,

Web sources (Last Accessed pn (7t Junc, 2021)

Wips: fih mviaiequg
| __i It'\!!pﬂ'.'-'rb,gy."l_jz!‘l.yﬁ

heips: Jopen. umn edu/o pentextbooks/textbo uhs 486

I
2.

Kaur, H., “Instrimental Methods of Chemical Analysis”, Pragati Prakashan, 2018
Sharma, BK. “Instrumental Mothods of Chemical Analysis”, Goel Publishing House, 201 1.
Khandpur B8 . “An alytical Instrumentation®. Tata MeGraw Hill, 2008

A, “Principles of Instrumental Analysis”, Cengage

| 3. Khopkar, SM.. “insrumental Analysis in  BioAnalytical Chemisiry™,

6. Chatwal, A., “Instrumiental Methodolngy of Analysis”, Himalaya Pubﬁ;_ﬁi{lg House, 201 1.
7. Kalsi P.S. “Spectroscopy of Organic Compounds™, New Age Intemnational, 2016,

2. Chnstian. G D “Analytical Chemisery™, John Wi_ié}"rapd Sons Ine, 1004 !
- Freeman & Co. New Yeork, 2003, 7h |

Dav. RA. Underwood, A L, ““Ouantitative Analyzis”, Prentice-Hall of India | R 5 T

9 Jeffery. G.H.. Bassett, 1. Mendham 1., Demney, RO,

3" edition.
Y “Spec:rascnpic methods in Organic Chemistry™, Me Graw

“Fundamentals of Moleeular Spectioscopy”, Tata Me Graw

14. Webster, F.X., Silverstein, E.M., “Spectroscopic Identific

Mew  Age

Analysis”, MeGraw-Hill Publishing |

“Vogel's Textbook of Quantitative

clraw Hill, 1093,

ation of Organic Compounds”’,

MOOC ; hitpe:/freeviden SClures. o omy/

Suggested equivalent online courses:(Last Accessed on 07" June, 2021 e

NPTEL:
. hipssnptel ae in/courses!] 04/105/104 1050 f4

L2 htps:imprel ac incontent/syliabus pdii102 101050.pdf

signature of BOS Members 22

i e

FLourse/ 3029 medern-imstrurnen al-methods-otanalysis

—_— ]

e ¢

Br Kalpana Gupta HOD

e e ——

g

T [ g T BT e e g e

———

ey



Govt. M H College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.P.
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~ Part D-Assessment and Evaluation

Suggested Cnntinuuuﬁ E'-alualmn Methods:
! Maximum Marks. 10

| + Continuous Comprehensive Evaluation (CCE): 30 marks University Exam {UE): 70 marks

|| Internal Assessment: Class Test
| Continuous Compreliensive | Assignment/Presentation 30
| | Evaluation (CCEY: 30 5 5 |
i | Extermal Assessment: SectionfA}): Very Short Questions
- University Exam Section: 70 | Seetion (B): Short Questions m

Section {E} Lang Questmnt

i_*’:“-}' Wmﬁ&"‘m«eﬁﬁﬂﬂﬂa S ...".' ' "I.':i'.'. e

........
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CBCS Annual Pattern
B.Sc. [T year
CHEMISTRY DSE 3
Syllabus of Practical Paper

. PartA Introduction_ ]

 Program: Degree Class: B.Se. | Year: Third lSmsiun:JUH—Zd
; iy _ RSN __Subject: Chemistry
1| Course Code e S3-CHEM3Q
2 [ Course Title ! Instrumental Analytical Techniques In
*_ . A ST el Chemistry et o)
3 [Conrae Ty (Core g
[ Course/Elective/Generic | Discipline Specific Elective (DSE)
| Elective/Vocationall.....) e = Group B Paper1 e
4 | Pre-requisite (if any) - To study this.¢ourse the students must have had
| the subject Chemistry in Diploma Course of
T Tem 7 —— 1 BScorequivalent. == O
L § Course Learning | By the end of this course students will learn the
| Inutuumes {(CLO) !i‘ﬂuuwing aspects of instrumental technigues in
’ | themical analysis:
| f * Preparation of standard samples for analysis,
! ’ | @ Determination of concentration of solutions
{ spectrometrically.
| * Determination of stoichiometry and swbility |
|~' constant of complexes.

* Potentiometric and conductometric titrations,
. |_* Advanced chromatographic techniques.
3o RS N (O 2 (Practical) - AR
7| Total Marks | Max, Marks: 30+7¢ = Min. Passing Marks:35
Ll T R Con ot he G T rkeeds
Total No. of Lectures-Tutorial
| L-T-P: 60-0-30

6 | Credit Valie

g R

i

s-Prictical (in hours per week): 4

Unit [Topics N [T e E s == ____| No.of |
YRS AN S Rl o ———— | Lectures |
| I Tﬂpeﬂmphutmnntry | 06

, I, Determination of concentration of ferric
| specirnphotometrically.

< Simultanesus  determinatian of chromium

| spectrophotometry.

| .! 1. Determination of sulphate snd phesphate by spec rophotomeaty.

S L A E_E;_rrcr_m*.pﬁcrﬁc duc!':n!natiun of pK value of an E_ndicalcrr._

lonis in ferric salicylate comples

and  manganese  hy

——

. ;\fm
a
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Syllabus: Chemistry Academic Session 2023— 2024
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Determination of magnesium and ealeium in tap waier by flame |
photomerry,

6. Spectrophotometric determimation of the stoichiometry and sta bility
constunts of complexes,

2 | Refructomerry & Polarimetry 06

. WVerification of law of refraction of mixtures {e.e. glyeerol and warter)

| using Abbe's refractometer.

- 2. Detenmination of the specific rotation of a given oplically active
campound by polarimetry, .

3. Determination of specific rotation of glucose and fiuctose by

pelarimetry,
4. Determination of the enryme catalyzed inversion of sucrase by
polarimerry,
5. Determine the concentiation of a solutien of an optically active
| substance by polarimetry. '
| ‘s d
3 "ETuten'l_i_umet_r:j- : 06
. b Determination of the standard EMF and the standard free encrey change
l of Daniel cell potentiometricatiy. ; =
2. Potentiometric titration of a given hydrochlaric acid solution with an
i alkah solution, o
3. Potentiomelric titration  of given -ferrous sulphate solution  with
potassium dichromate,
= 4. Determination of soluhility product of a sparingly soluble substance,
4 Conductometry i 06
I. Conductometric titratiaw’af hydrachloric acid with sodium hydroxide.
2. Conductometric titration, ‘of hydrochlorie acid with anunonium
hydroxide, :
i 3. Conductometrigtitration of acetic acid with ammonium hydroxide,
5 _irFu]arﬂgraphy Y 06 =

L. Determination of the half way

Il ‘e potential of metal ion by polaragraphy.
2. Determination of the amount

of Cd(I1) ions in an unknown solution by

- T e ——

Sugge?ed-ﬂ_u;td}_ﬁﬁs: T
Text Boalks

b. Fumniss. B.S.. Hannaford, AL, Smith, PW. G,, Taichel], AR, “Vogel's Text Book of

Practical Organic Chemistry”, Pearson Education, 2005, 5% Fdn.

e Wil i = AT e et
Signa of BOS Membars W Dr &%‘

A sty

|
| polarography. ] ;
| F ] T e
Keywords/Tags: Spec-srni:h_m'b}:ﬁry. Potentiometry, Conductometry, Polarography, Ahbe's
refractometer 4 . ;
R Part C-Learning Resources E a5y
Text Books, Reference Books, Other resources
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1]

—

e}

=

- Gurthu, 1M, Kapoor, R., “Advanced Experimnental Chemistry™, 5. Chand and Co, 1987,

Lk

- Sundaram, 8., Krishnan, P. Raghavan, P.S. “Practical Chemistry (Part ID™ 8.
Viswanathan Co., Pyi., 1994

4. Shecmaker, D.P, Garland, C.W., Nibler, LW, “Experiments in Physical Chenusiry™,

MeGiraw- Hill Book Company, 1989, 5th Edn.
2. Yadav. 1.B., "Advanced Practical Physical Chemistry™, Goel Publishing House, 2015
Ghosh, 1.0\, “Experiments in Physical Chemistry”, Bharan Bhawan Publisher, 2007
7. Kalsi. PS5 “Spectioscapy of Organic Compounds”, New Age Intemnational, 2016,

i Reference Books

l. Skoog. Douelas. Holler. FI, Nigman, TA., “Principle of Instrumnental Analysis™,
Saunders College Publishing, 1998, 5t Edy

Midgley, I, Torrance, K., "Potentiometric Water Analysis™, John Wiley & Sons Lid,
1991 2" Edn.

3, Wenst, RO,

—
b

“URC Handbook of Chemistry and Physics”, CRC Press, 1997, 57" Edition.

Suggestive digital platforms web links

i3 Mm:x.-'viab.anmtg.;dﬁ?ﬁq@fﬂﬂ;hﬂ:hr 1908 51m=338% cni=]

2. hltﬂ:fft'-"wmlsmii'ia-é&ufllwammiﬂgﬂmzﬂﬂﬂdfi&;wnmmmm
Spee pdf
3 hepstweh Egi.udl_l;‘a—mffwx‘upluudmi!ﬂr’__.?_.m_[i?-#]Fnuh,: oximelry laburory _guide pdr
| [ hﬂps;fr"{i";1-5iy;flﬂm_-mwdygaziﬂgcmuwsfcbtra24#_L&Emgmmen:m'exm-1 GENESYS v2.pdf |
3. hupdigervind, faculty mije edubiology 10 I_-ﬂ!_la_wqumﬂmmw_rﬂ@_‘@lﬂmml_mms
ter20F ]l 7 pdf
i, F:_H'E:.s'fﬂrw.Ldaul.;;o_r;yw.-’:’ma::nsfﬁfﬁc{ﬁi?ﬂlI The pH Elecrode and Potentiometric {'itra
tigns PDF pdl”
t ) ﬂps:_ﬁ"w‘»‘ﬂ\'.phi@‘imdfdu.ifj."ﬁcﬂd{‘!mif_‘R."-'1.1}1|"IOI'."'LI]'|[C-E!I:§S:'(_"HEM?‘_ﬁ:Uf-ﬂD-CﬁﬁDtE!':'/ﬁ:".ﬂ'."L—
! Potentiometiyv U6 | pdi
.

s/ tauac.i V-—advanal/Potenti ametnc iteations htm
9 htips ichem. libretests ore’ hshelves/Analitical Chemistry/Book: 1A Analviics| Chemis
| try 2] (Harvey)]9%34 Eleetrochemical Methods/ 1 10293 A Potentiamets Methods

Dr HHIM upt
(5-/ KNa
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i

1. l_'l_ltttﬂ:.—’-"ﬂ'ﬂ'«-v-',cﬁe_r_r_l_f g;t-du::.'::d_u{ courses/chm? 247 Lab-Lxperiments/ExpB.pdf

L1 h@'\vm_gm,ummru laads/MNAAC Documents TV Cwvele/Criterion-
U223 2ppt/Dr lonstious Conduciometric Tiiratign.pdf

12 hnm'm_-.iqaggnk:ethz.chﬂ:ir_ahikmnlws anal/POL Anleitung ENG pf

i3 [:Iill]s;.-"rhﬂh.ﬂﬂﬁﬂf]ih‘l“?!nf.wiiE\-‘-E#}rn."dEM;!H”ﬂ.! LI 1469-8137, 1948 thQ5089 %

14, hitp:chemistry duac ipystudy materialid 103-A/MSe I‘Qiumﬂruulw.p_d_f'

5 ]]_t'l}'r.‘s‘:-"a"ra_c.J-cﬁ{l.\:dn.ﬁ-ﬂ-"ﬁilﬂ.‘.a."L'].I:fi-JlllL-"']-I les‘abbe experment pdf

Foo hitps s rareh mist Lcdi'~thane/subjecis/thon eichem224/nnroc. pdf

i h_up:fmww,rbml.ﬂ'.r.fp,lzr'sitl:s,‘dcjhu_I_UI{":Icg.fI 4 en.pdf
L&, h[f]’i_.'i_:,{,r".-\'g.I.".Iiﬁ_l_ﬂs_Jj'J"I,I:!T‘lﬂ_.r.dl_r}rmnﬂrz_igl_:_r_{wﬂ-CEITImIlUI_.,ID]DE_ﬂS;-'rSI-IER'rJ 20608/ OPTI2 02 -

Lab 10-OMII2. pdf
19, http. idavialandhar.com idbt/che rstrg/SOPEG] 5 I';Mam:algﬂ.ﬂc.. % 20BT4008 EMB20IV
I

20. hrtpediviah amprita edus? sub=1& breh=195 &sim—545&cni=1

Suggested equivalent online cou rses:

1 mmﬁ_:‘xuf_uw_m}-'—nu}ﬂc.cgpi.-’uﬂlmq@gm C-analyticalc hemmistryy

| 2. hips :fr'www.mx--mmu.cam:'r:n-'u;gg-’s‘:rg‘riuﬁ-iirl_qé-clgu:r::n__i;ﬂrnsensnrs—;;@um_;_—na@,}jg
v o g A D i BARRE
Suggested Continuous Evaluation Methods:
Internal Assessment Marks External Assessment Muarks
A =

Clasy Internﬂi;unﬂiuiz Viva Voce on Practical

Attendance Practical Record File

e = e 70

Table wark / Experiments

Assignments (Charts/ Maodel
Seminar / Rural Services
Technology Dissemination/
Report of Excursion/ Lab
Visits! Survey 7 Industrial

visit) l
Total Marks: 100
Any remarks/ suggestipnes T T S e e e o =

Signature of BOS Members Dr Kalpana Gupta HOD
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CBCS Annual Pullern

B.Sc. 111 year

CHEMISTRY-DSE 4'
Sylabus of Theory Paper

- Part A - Introduction G e

Program: Degree | Class: BSc Year: 11 Session:2023-24

Subject: Chemistry

1 | Course code

53-CHEM4D

2 | Course title

Bio Physical, Bio inorganic and organometallic
Chemistry

3 | Course type (Core

Course/Elective/Generic
Elective/VNocational/.....)

Discipline Specific Elective (DSE)
Group B Paper IT °

4 | Pre-requisite (if any)

To study this course the students must have the
subject Chemistry in Diploma Course of B.Sc.
or equivalent.

5 | Course Learning
Outeomes (CLO)

On com pletion of this course the students will be

able to understand:

» Biophysical concepts like pH, Dbiological
oxidation, bicenergetics.

s Magnetic properties and electronic spectra of
transition metal complexes.

o Strucure and  bonding  analysis  of
crganometallic compounds using the MO

theory

e Organometallic compounds of  main
groupelements and their structure and bonding
analysis

s Bio inorganic chemistry and role of metzl ions
in biological systems.

6 | Credit Value

4 (Theory)

Signature of BOS Members é{

i

Dr Kalpana Gupla HOD
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e .t e
[ 3 An Introduction g Organomer;

|
|

J_r:hl:::u'c&[ reactione.

Signature of BOS Members

/ lEiningi::ﬂ uwidannn—deﬁnitinn.t:-.rpf:s of

[ 7 | Total Marks Max. Marks (30+70): | Min. Pass. Maria3s

Part B — Contént of the course

——

Total No. of Leefure:

rrs-TutﬂHaI&ﬁaetieul {In hours per weel):
| L-T-1:

[ Unit | i ST R Topic  Ne.ot
I | Lectures
N T PR e oy o S _'_'__'—,—_.‘_ _:_'_‘__'T‘—!-—
I !_'WHIEF, PH & bufferWeter 30 4 medium tor biological reaclion, concept of piy | 12
an @ biomolecule, hiol agical buffers |

:

| { i terms af blological svsteny effect of pH

| system
|

Bonding i biomolecules hydrogen bond, Vanderwaal inter
hydrophohic aitraction, ghycosife linkage peptide bond,phosphodiester linkage

Role of different binlogical bufrer system like -Phosphare Buffer, bicarbonate |
| | buffer protzin aming acid biifTer, hemoglobin buffer system [

hiologieal oxidation reduction
n by loss of hydrogen Electron |

action.ionic band

| oxXidation hy direct setion of Gxyzen.oxidatio
| Wansport chain, inhibitors of BT

| Oxidaitive phosphorylation - definition.
! phosphoryvlation, Un. couplers
| Bisenergetics -couple  reactionslaw  of thermodynamics,  free |
! shergy relationship between standard  frea energy change and equilibrium !
| constant, geneml intraduction of high energy vainpolngs
structure of ATP as Uttiversal currency of free energy in bialagi
with exarmple «in myse|e conlraction, free cenerpy of ATPR hydrolysis
|- Magnt:iaﬁﬁ;crﬁcs of t-l‘anﬁitiﬂll mietal -:E'nplnes P
ntroduction, wypes of magznetic. behavion: diamuagne
magnetism, antiferromagnerism
[ magnsiism.

theories  inhibitars af u.'-.:l'da{ivt"

cal systems |

12

tism, Paramagnetic, fermn }
» feriimagnetism, origin and calculation Of[

methods of determiniag Mmagnenie susceptibility ouy, Bhatnagar |
rh’fmhur. Cuineke's, Curie and i

moment, LS coupling, £

Ceotiribution o nHgnetic
3D metal complexes

mg_—f}e finition m_(,ﬁs-s_jﬁ::atmn
Wilh appropriate sxemples based on namwre of meial-carbon bond [
dind mualtieeniie Bonds)
Metal Alkyis: Imiportant struce
trialky]  aluminium {dimer),
| eompouads. Role of triethy
|. Natta Catalyst),
| Dr'gmn}magnf'.s]um COpound

1oHic, 5, p
tural featires of methyl lithiwn {tetramer) and
concept  of  mullicentre bonding in  these
laluminiurmg in pelymerisation of ethene (Ziegler —

| -

5= Orignard redgent Preparations, struciure and
o

5 Rl

Dr Kalpana Gupta HOD
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| Organozinc compounds-Freparations and chemical reactions.

| Organolithium compounds- Preparations and chemical reactions.
Organosulphur  compounds. Nomenclature, stroctural characteristics.  Thiol.
thio-ether, sulphonic acid. sulphonamide and sulphaguanidine-methods of
preparations and chemicalreactions

4 Metal Carbonyls- 18 electron rule, eleciron count of mononuclear, polynuclear | 12
and substituted metal carbonyls of 3d series. General methods of preparation
(direct combination. reductive carbonylation, thermal and photochemical
decomposition) of mono and binuclear carbonyls of 3d series, Structures of
| mononuclear and binuclesr carbonyvis of Cr, Mn, Fe, Ca and Ni using VBT, =-
| accepior behaviour of CO (MO diagram of CO to be discussed I synergic effect
| and use of IR dats to explain extent of back bonding. Zeise’s salt: Preparauon

and structure, evidences of synerpic effect and comparison of synergic effect
with that in carbonyls.

5 | Bivinorganic Chemistry- Metal ions present in biclogical systems, | 12
classification of elements according to their action in hiological svstem.

| Geochemical effect on the distribution of metals, Sodium / K-pump, carbonic
anhydrase and carboxypeptidase, Excess and deficiency of some race metals.
Toxicity of metal ions (Hg, Pb, Cd and As), teasons for toxicity, Use of
{ chelating agents in medicine. Iron and its application in bio-systems, Réle of
" Mg™ ions in energy produiction and chiorophyll. Role of Ca** in hlood clotting
Hemoglobin; Storage and wansfer ol iron,

s

E uggt:stt;j.ﬁ;z;ﬂ:.in o
1.

T

fad

Lyl

Text Books, Reference Books, Other resources

Yogel, AL Qualitative Inorganic Analysis, Longman, 1977 36
svehla, G. Vogel's Cualilatdve Inorganic Analysis, Tth Edition, Prentice 11all, 1996-03-07.

Cotton, F.A. G.; Wilkinson &Gaus, P.[, Basic Inorganic Chemistry ird Fd.; Wiley ndia,

Huheey, ). E; Keiter, EA. &Keiter, R.L. Inorganic Chemistry,

Principles of Structure and
Reactwity 4th Ed.. Harger Collins 1993, Pearsan, 20086

Sharpe, A.G. Inovganic © fiemistry. 4th Indian Reprint (Pearson Education) 2003

Douglas, B. E; McDaniel, DH. & Alexander, J.J

. Concepts and Models in Inorganic
Chermistry3rd BEd., John Wiley and Sons, NY, 1994,

Greenwoed, NN & Earnshaw. A Chemistry of the Elements, Elsevier Ing Ed, 1997 (Ziegler

Natia Catalyst and Equilibria in Grignard Salution).
Lee, J.D. Concise Inprganic Chemistry 5th Ed., John Wiley and sons 2008

Powell P Principles of Orzanomeral lic Chemistry, Chapman and Hall, 1988,
=1 : ! : pra

O
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10. Shriver, D.D. & P, Atkins, Inorganic Chemistry 2nd Fd.. Oxford University Press 1004,

I1. Basalo, F. & Person, R, Mechanisms of Inorganic Reactions: Study of Metal Complexes in
Solution 2nd Ed_ John Wiley & Sons Inc: NY

12. Purcell, K.¥. &Koz, J.C., Inorganic Chemistry, W.B. Saunders Co. 1977

13. Miessler, G. L. & Donald, A. Tarr, norganie Chemistry 4th Ed., Pearson, 2010, « Collman,

James P, et al. Principles and Applications of Organctransition Metal Chemistry. Mill Valley,
CAL University Seience Books, 1987,

1. Crabitree, Robert H. The Organometallic Chemistry of the 1ransition Metals. | New Yark, NY:
lohn Wiley, 2000,

15, Spessard, Gary O, &Gary L. Miessler Organometallic

Chemistry. Upper Saddle River, NJ:
Prentice-Hall, 1995

1. Elschenbroich, €., Salzer,

A. Organometallics — A Congise Introduction, 2nd Edn., (VCH
Publication, 1992).

17. Crabiree, R. H. The Organometallic Chemistry of the Transition Metals, 6th Edn., (John Wiley,
20143,

18, Powell, P. Principles of Organometallic Chemistry, 2nd Edn., (Chapman, London, [ 988).

19, Bisinorganie Chemistry, lvane Bertini, Harry B. Gray, Stephen J. Lippard, Joan Selverstone
Valentine, Viva Book Privase Dooks Limited.

20). Biophysicat Chemistry, Avinash Upadhyay,
Puablishing House,
Suggzested equivalent online:

Kakaoli Upadhyay, Mirmalendy Nath, Himalaya

Sug
Maximum Marks - 100

LContinuous Comprehensive Evalustion {(CCE) - 10 marks University Exam (UE) 70 marks

Section (C) : Long Questions

Iniernal Assessment - Class Test [ 1
' Continuous Comprelensive 2 P v
' Evaluation (CCE)-30 Assignment/Presentation | 30

, _ngt_af'ﬁﬁ'mseas_men? ___S;t_i‘{ﬁﬁj:_‘;’éry Short {juuﬁtiu:ﬁ__ ST

| University Exam Section: 70 Section (B) : Shosn Questions bl

L'_

%/
Dr Kalpana Gupta HOD

iU
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CBCS Annual Pattern
B.5c. il year

CHEMISTRY- DSE 4
Syllabus of Practical Paper

F=2s

e e

FProgram: i'}r;grce e h.}ss‘:_.lﬁ'e

L. | Cﬁmﬁ_zﬂrdn— e g _!_

ﬁuhf{;l:‘ Chemistry

7 T — ion: 202324 |
| car ir _I_ S5

- S3-CHENSO

2 { Course Title |

Course/Flective/Generic
|Elee!iVeWumtiuuulf 1 }

Synthesis and Analyfical Technigues
3 |Course Type (Core ‘ =

Discipline Specific Elective (DSE)

e s R BT

Group B Paper [1 I

| 4 [ Prerequisite (ifany) [ To study this course, student MrTamh?l
| | subject

| equivalent,

chemistry in  Diploma of BSc nr|

| 5 | Course ]Iarrm:g_ 3
rulenmes (L0 |
‘ |

[ 1. How 1o s¥nthesis Ferracene from Fell,

On completion of this course, learners will be

able to: |

| ' 2. How to Synthesis ol Ky Fe(Cr04) 1) |
|

e
6 TCmavane ———

3. How to Determine PH of hig sample

{4 How to Determine Sugar in blood sample by
j photometry

———

2 {P'rnct-i:l] TAS |

'— ?-,—Er e |_Maw_ Marks: 10470 E;IiH._P’ﬂTSEﬂE—!‘FTHEL:jg _il
[ﬁim?.ﬂ[Lm1u1.-es:'[-:;m..ri.alis_~i??njrl‘i:l.1-1{'lll omrs perweeky > | —|J
| L-T-p; I
[ Unit | Topics R DR s e

Signature of BOS Mambere

Lt gl

[ Nu. of Lectares |
H
3

SRR | R e e 2 SN
|' 1, Tosynthesige Femocenc fram FeCly
i 2 Te Synthesie B[ P20, )] Complex

e

Br Kalpana Gupta HOD
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3. syathesize of CrCH L),
4. Bvinhesis af Aveta-Fe Camplex
5

USIngE Girigmard refgent

=ymthiesis of tripheny | methanol rom benzoic qeid

F | Iﬂsr.rhanialiuu

bl —

Photometry Mathad

| 3 Determination of the Ma”, K ons

i

ER:termingtion of pit of ithe Bio sl | |
| To determine the Surar in Bloo sample by

—

10 wker sample by
flame phatomermy
E: e e __é"hmmalﬂémghy
| V| Deterainavicior Ryvaluss of Fe 007 PE 3 Ae by
tlumn Chramatopraphy : |
2 Determination of Ky Values of i"‘]:r'i."{_;u‘::"['[g Th T !
Jd_ E¥ | Polarography =
[ || To determine EMF of o) and Co™ ioms in Bio szple
; 2 To deteriiine EME af PR, Cd™ and 1Hg*? jons by |
I_ Polzragaphy mzhog

KeywordsTags: Synthissis, Ferrocens, Acetn-

Fe Complex,
Chromatezraphy, Polaio unaphy, FRIF

l;
B
—t

—— e S CN

E=2Im

19

Bfa sample, Flame photemetry,

i Snggested Readin gs- R
|

|
|
|

Advanced |noiganic clienistry pracrical by Gurdes
Analviite! chamistey upg InEumelntion
Enviroimental chemistry by AK De € chand
Advanced liorganic Chetmistry b Tndhay

e

E R B

Signature of BOS Members

Th

L e Sl ==

\ L=ty e LA ey el R O Ll
| Text Books, Reference Bouks, Other resan

et

Foos

- = - L

Paj. Guel pubiishimg howse

Bilard, willey publication I

Or Kaipana Gupts Hop
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[

'
[

'iuggullu! Cﬁuﬁ:uqns Ewuluunnn Hfrhﬂds.

Internal Assessment Marks External Assessment Muarks
Ciass Interaction /Quiz Wiva Voce an Practica
Altendance Pracricat Record File
U Ti

Assignments {Charts' Mndel
Seminar / Rural Service/
Technology Dissemination?
Report of Excursion/ Lab
Yisits! Survey ¢ Industriul
Yisith

Table work / Ex perinm én is

TOTAL MARKS: 100

bty e R TP i R i

e

|
,.-"
Sianatura of BOS Membears Dr Kalpanz Gupta HOD
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|
@ @ e 6
fooecoceoeCOOOOOEOEOEOOONBOREOEEOEOEEOEEOREOEEORETEREOEE r

Progra

rarm;uﬁd‘ucm R iy

C-Iu!m; !
B.Sg,

CBCS Annygy) Puttern
B.Se. OI year

CHEMISTR Y- Ming r’Elective
Syllabus of Theory Paper

Yeur: ITI Scssion: 202324 ;

RIS ST
Subject: Ch emistry

| JEIH.I rsc Code i SB-CHEM_ITTT‘ e f -
2 [ Course Title L Pharmaceutical and _F{:z&i;:lpnl Chemistry
3 | Cou rse Type (Core

Co uma’Elecﬁva-"Guucrlc i

Minor/Eléctive

| EI'ecth'aﬂ’ntatimmlr"....._]

/7 4 I'rnr;equisim (if nn:f}__

[ outeomes (CLO)

— e

5 | Course Lem:i;:,_g

b ’ * Undersrand
|

subject Chemistry in Diploma Cog rse of B,S¢. or

To study this course the students must have *tlu.-"
. E!}l_li"r'!ll.:ffﬂrf- v,

-Alter successfully com peting
students will be able {o:

a

this mui‘s_e module

importance
chemistry and Pharmacopeia.
* Learn intellectual property  rights,
tradenarlc and copyright.
|« Understand Definition, Classification of the
| drugs with examples s slructures.
= Describe the striciure activity relation of some
Inportant class of drugs.
* Describe the oyerall process of drug discovery
and the rgle Played by medicinai chemistry in
+his process.
I * Refate the stuctupe and physical properties of
“drugs 1 theie rharmacological dClivity,
|| & Explain physio-chemical Properties related 1o

ul Pharmaceutical

palents

R S

G , Credit Value

I
QSAR. - J
4 (Theory) 1 f

signature of BOS Members

%%/}/ ,

Dr Kalpana Gupta HOD
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Min, Pa_saing Marks:35

| 7 | Total Marks Max. Marks: 30270
JL._L '

; s DI =R s S e
| Part B Cuntent.of the Course : .
['— Total No, af Lc!r:lmﬁ—Tufn rlals-Praciica) {in hours per weelkl: &l o
| LT
[ —L';;:.-a——ﬂi“— e e ~rnpn-_r—'_—_———‘[ No. of Lectures
A R S Al il T T A SO e R

Ui 1 Introduction to phanmacy, caresr in pharmsey, codes of | i2

| Pharvmacentical pharmaceuticu ethies, imporance of pharmaceutical

} Chemistry ehieriistry, pharmacopein ind its history (1p BP, Lisp, {
| MF), F |
il | Drug and cosmesie get with specis! referepec
|

to schedute [
enl trigl.

L GMP, GLP. (GCF, USFDA, NDA, clini
| L

| | Coneept of quality and o] quality mansgemen;, gfuadity
| | esstirance and qualicy cantrol, [PQA, 1PQC, |

Documentation and mainténance of
|[ Fropary tights. patents, trademark, copyrizhr, patEnt ach, |

L".__'_ _"_.‘._‘_‘_'-_'_ T ——— _“_‘_‘—'—_1_‘_-— i R 5T
| Unit 3: Delinfuen, history, SCOPE  and developmen of | 12
| Pharmucognosy ! Pharmacognosy

[
tecord, intollecrual |

elassi fication o }
Natural drug  produces,
and microbes), eeographical.

| JCtm,ﬁiﬁcarEnn and’ Sourees o druss:
| ! divies. sources and Lides ot
| | biolnsical (plams, animals
i :! Mafine and mingpy) SOUECes,
]
II | Brag Receian- Introduetion 1o drig
drug seceptors, different bonding involved in druz- {

: | RSP teraction, dmgg receplor theories, '
|

PECEPtors, natyrs of

[ Drig  absarption: roules  of  drg
| dbsorption of drugs and

T —

adnrinistrating.
fHetorg atfecting shbsorption. |

Dy dision and dEk-'_e;JOplh:JrGH mrm; analogues T

| B:Molecular | aud prodigs strietpre snd a-:tiv:'rymrntimﬂhip betwery ,
I Modelingand | ¢heimi0a) iSAR ) facions Foverting  diygdesion,
| Drug Design | 4pproaches o drig  design, receptor siie  theoy, | '
. introdiuctior 1o cambinatonalsynithesis i drug discovery,

| Tactors affecting bBroactivity, QSAR-Free-Wilsan

| #nalysis sirueiyre o Mologieal Betivity Hanscl, dndlysis;

| refationship betwean Free Wilson analysis and Hansch

| Analysis, ; ! %
e - T R i

Signature of BOS Members Dr Kalpana Gupta Hop




Govt. M H College of Iome Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.P.
Syvlabus: Chemistry Academic Session 2023— 2024

1

| Unit 4: Introduction, Amibiotc p-Lactam Type — Penicillin 13
| Antibiotics and | Cephalosporing, Antiubercular — Strepomycin, Broad
.»\nl‘.ll.vmtt:naln Spectrum Antibiotics — Tetraeyelines. Anticancer — |
Bactinomyein (Actnomycin 13)

| Unit 5: - Amtifungal.  Peivenes,  Antibacterial-Ciprafioxacin. | 12
| Antifungal and | Norfloxacin, Antiviral - Acyelovir

Non-sterpidal | . ’ _

Anti i Aniimalarials: Chemotherapy af MalariaSAR,

inflammstory | Chloroguine, Chiloraguanideand Mefloguine.

Drugs ! hon-steroidal - Anti-inflammatory  Drugs: Diclolenac
! Su:s'*mm Ihuprafen and Netopam. :

IKEﬂﬂl‘daI’T:ﬂ‘h Phdf‘lﬂdﬂppﬁla pmm trademark, copyright, Q. QC, .‘p’m;nnu.mgnmy, drug
design, CISAR, antibiolics, anfihactertals, amtifungal, arrn—m!'lammatuw Hrugs,ﬂlmmaiarm]s

Ten Buﬂ h31 Rel‘eren:e Bwks Gthm— remurccq

: Sugpesied R?aﬂiu gs:

| L. "Phanmaceutical Chemisty lnorganic Vol l“ (;‘Fm*wni G. B, Himeluya Publishing House,

i Numbai, 2810

2, “Textbook of Plarmacognesy ™. tﬁraE]:;._.T.-- EH C.BS Publishers and Distributors. New Dellii,
2005, Fifth Edition.

| & “Pharmacestical Chemisuy™, ("!lﬂudhdr} N, € and Gurbani N. K., Vallabh Prakashan New |

| el 2004

4 “Pharmaceutical Chemistry™ Watsdn 0. G., Churchill Livingstone Elsevier, UK, 2011, i

U8 lew Book of Professional Phdrmacy™, Jzin N. K. and Sharma S, N, Vallabh Prakashan, Mew |

i Diathy, 2002, Fifth Editioh. ™

| 6 “Pharmacognosy atd-Pharmacobiotechnology”, Kar A, New Ape International Publishers,

| Mew Dalhi. 2017, Thed Edition.

i 7. “A Pnmer clnl.'fj\: ‘J.Ibl.'j‘-pi-"l-t Modelling: Fundamental Concepts™, Roy K, Kar S, Das R N,

! Springer 1mu'1.uhnnaj Publishing AG Swimerland, 20135,

8 “Medicinal { ‘:-:l‘rn.‘mrf Kar A, New Ape International Publishers, New Dellw. 2007, Fourth |
Editans.

Dothndrtpduction to Medicmal Chemilstry”, PatrickG. L., Oxford Liniversity Press,LIK, 2013,
Eifth Editeon.

10, "Medicinz) Chemistry™, Thomas G, John Wiley & Sons, Chichester, 2007, Second Edition.

Suggested o};ﬁnimt online courses:

ot

signature of BOS Members
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CBOS Annuusl Pattern
B.8e I year
CHEMISTRY- MinorTlective
3xikibus of Practical Paper

T Fart Adatroducnin

Progyam: Degree | Class’: BAe Yeur: I11 [ Session: 202324 |
- - by i Subject: Chemistry

T | Cousse Code_ = 5 _SRCHEM2P
1 | Conrae Title | Pharmaeeitienlsnd Medicinel Chemistey

i

Course Type {Core
| Unurse/Electivel{Generic

Minor/Elective
Elective/Vocational/.....) 3

4| Pre-requisite (if any) To study this course the students must have the subject
....... Chemistry in Diploma Course uEHS2, or cquivalent.

O eompletion of this conrse, lodraess will be able to:

L Ly { 1. How to prepare gigbuanilide

. | 2. Haw 1o Isliie the caffeine from 1ca lesves i
' ¢ 3 Toleam eb&:ljprqpa‘ratiun of simple svrup a8 per [P

ﬁGQQ.GOI.....l'.....l.l.....lﬁl..l‘..

Sipn:

i and 5P

6 Credit Value

T | Totel Marks

1 [(Practieal)

My, Marks: 1070

__ Tart'B- Content of the Course.

L-TH;

| M Passing Marks 35 |

Total No. of Lectures-Tutoriaks-Praciical (i hours per week):

[Unit Topics
| T'r:n:ﬂﬁt].‘-_

- - - =

[ l’lrpm;gtiu'_ﬁ'ni Phanraceurical compuunds -

Al Acetanitide

hi ..r"| POV LI Wit
¢l Lotion

d} Aspirin

s o m

2. Preperation of pharmacsutien compouid

&) Tinenre lodine
B} Adum
o) Ferrous Ammonium sulphaie

d) Anlimony potzssiom sartrare

|

.

1 ' 3. Isolation of caffeine from iea leaves,

&

[

ire of BOS Members

Sametion of active comstiuems from exicaction |
| miethad.

i _I

Or Kalpana Gupta HOD
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r v S tdentification of crude drig,
[ & Morphology of turmerie, ginger, Mentha,

—

| T Preparation of suspension. Frolsians ointr e, K]

| 8. Preparation of simple syrup as per 1P and USP. }
:! 9. Preparation of pharmsceutical buffer and study of g J

theoretival and calculated PH, !
[ t0 tnorganic preparation of compounds like Zine Oxide, ‘
f calcium carbonale, Magnesium Carbonate. ; l

a) Ke}ﬁrurd,sfl'zgs:;-aﬁ:-!w_ Tinctare Jod ne. pharmaceutical buffer s N R ¢

—r T

Tl

g Part C-Learning Respurces SRR AR
Text Books, Reference Hooks, Dthnr-reagﬁi-{ﬁ;

Suggested Readings: 5~

| Praetieat book-

|
|
I Practical Pharmaceutical chemistey by ALl i ‘Bécketr and 1.B. stenlake, 4™ Edition. Faﬂ-H"

contmaumm internatico] pblishing ('jmqp_-_{_ld', 2000,

A Practical book of Fharmaceguic'ﬂ__!_fm:_}_gariic chemistey by K8 Patil, N.B, Patil and P.A. |

| Paiil, 1P Innovative publication, 11 edifion, 2015

Pharmaceutjcal chimistry in-j"ngﬁf*i’ic by G.R. Chatwa!, Himalaya publication, Val |

———
o L
b

Experumental iimmna-:_:put_im! _Ch;?rm.'ﬂry' by Aneeaahmndﬁiddiqui, seemisiddiqui; Edition |
2, Phamacogrusy by D, C*.ab’:.' Kokate, volumed, forty fifth edition, Nirali Prakashian,
| Suggestive digifal pl!_t_rl’{-g_rm,-i web links

\

U A
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Suggested Continuous Evaluation Methods:

Sighature of BOS Members

D

Internal Assessment Marks External Asséssment Mlirks
Classtuteraction /Quiz Yiva Voceon Practical
I

Attendance PractlcaiRecord File |
Assignments (Charts! Model 30 Tablework ¢ Experiments 0
Seminar / Rural Service/ :

Technology Digsemination!

Beport ofExcursinn/ Lab

Visiis! Survey | Industrial

visit)

TOTAL MARKS,; 100

Any remarks/ sngrestions: j

il

Dr Kalpana Gupta HOD
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Govt. M 1 College of Home Science & Science for Women Jabalpur
As recommended by Central Board of Studies and approved by the Governor of M.P.
Syllabus: Chemistry Academic Session 2023- 2024

CBCS Annual Pattern
Chemistry-NEP (2021
Third Year
Syllabus of Generie Eleetive-1

e ‘ff*%?iﬁ*lnfrﬂﬂnéa’iﬂ T

| Prugrnﬁi: De.greq :_:_Cln&y; Year: TBE : | Sm[u&ézﬂza-znl |
A Subject: ('!hﬂnlstq' 2y iy
1 | Course code | S3-CHEMIG

2 | Coorse title
| 3 | Courseiype (Core
| Course/Elective/Generic |
| 'EIccti'ref"r'nca{k:-lmlf.._..} 'I

Provessing of Fats and Oils
Generice Kleetive

|
-I_f-Fre-ruE-i;i'te (if Im_tj 2T} Open for all as an Generic elective 5
5 | Course -I:n:lrr;iﬁ'_ lafer En'rnpﬁfing this course the student will —
| Qutcames (C1.0) L. Gain knowledge about traditional Indian |
I i oils and Tradivonal Indian Oil Processing
. | | Methods,
{ i (itin  the hmwiedge about impartance,
| types, natural resources of fats and oils and
[ | their effect on healil,
! | 3 Leasn the methods of refining  and
| l | mudifications of fars and vils
Know about the nurition) aspects of fars |
| ‘ andl oils and their srerdage und handling, |
{ & Galn 1nformrion regarding
‘ | entreprencurship in foed processing and

Pt

- knowledge of local fay processing
! _ ‘ inclusiries.
| & [Croticvaime 6 (Theory) [
7 ol Marks i Wiar '

ks (70+30); _'E‘Im'agmg_ T

Tupic

Mo, af
Lectures

|_1_ Indian :I'_r&dT_il_J[i_ﬁI_ oils- nﬁﬁiard, gﬁ:dnul,_swﬂe (1l and

EJ’\.I"—’

2 Dr Kalpana Gupta HOD
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cocort (Extraction. availability. properties and uses)
Truditional methods of il processing in India-Traditional
Ghani technology. Recent evolution of vil  processing,
Advantages and disadvantapes of ghani crushing
Keywords- Extraction, Ghani, processing
g |Im partance of Fats and Oils- Impontance of faw in food, 18
( Tvpes ol fats- Monounsaturated folive il peanut  oil),
| Polyunsaturated (PUFAS)  (sovbean pils, omega-3 egys, |
Dwalmus) Saturated (iull<gar dairy products, butier, cozonut il
ghee, vesctable ghee). Trane fats {burgers . cookies, cakes.
Cclups, French fries). Their examples, Plhysical properties of
{ Fats and Cils
[ Elementary idea ol Chemistry of Fate and Oils
' Natural Sources, Daily requiremeni in balanced diet and
‘ harmiul effect of excess of fats and ails in the body.
i | Keywords- Monounssturated, PUFA, Trans fats i
1o ) Refining and modification of Fats and Oils-01] and fa 15
| processing methods: Pre-treatment. Extraction, Dehvdration,
| bydrogenation, Fractionation, interesterification. (] Refining
1
! - v
i Funetions of Fals and Oils in Bakery products, Cnmclarci
rI| ! and confectionery coatings. Tee ersam. Frying
L JK[‘}'\HI‘JI‘L[S'— Pre-troatment, hydrogenation, Uil Refining |
(4 Nutvitivoal aspect Fats and Oil- Main nutrients of fms and | I8 |
! i auls: Vitamin A, D and E (antioxidant ) inigiveernides { |
e | |
' Nutritionz] differences in differsnt types of fors |
! Ol storage and handling — Methods to store cooking oil. =
| tancidity-Delinition and mehads ta avold raneidity |
' Adulteration in  oils g fats~  Common adulrerans,
| identilicstion and barmifyl elfec |
j_ Keywords Viamin, rancidity, adulteration i
= Eufreprcmurship Development in Food Industry- scope, RT3 1
| ' cold storage. Palm ol processing, Seed nil processing, fat and |
] ail for biofuel processing, unimal far processing |
L | Main fat and oil Processing industries of the area, _ L=

Signature of BOS Mermnbors
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_] 'h?:;;;ﬂrdsmrtp_rn_ﬁéumhip, cold storage, oil processing. _[ el

. PartC-Learning Resources
Text Bmliks, Reference Buul‘c_s, Other resources

1_5ugg¢steﬁ; Reading: |

1. Fats and Oils Handbook. by Michael Bockisch, 1so3

The Chemistry of Oils and Fats By F. D Gunstone and Frank D Gunstone 2004

Fats and Oils Handbook by Michael Bockisch 1933

Fats and Oils: Formulating and Processing for Applications, Third Editian -

[Special Indian Edition - Reprint Year: 2020] (English, Richard D. O'Brien)

Hand Book of Oils, Fats & Derivatives with Refining and Packaging

Technology (English, Board Eir) Engineers Tndia Research Institure

6. Chemistry and Technology of Oils and Fats Paperback — | January 2003 by

M.M. Chakrabarty Allied Publishers Pvi. Ltd

7. Edible Oils And Fats 2007 by C Ainsworth Mitchell » Kessinger Pub Co

Supgested equivalent online: T NS R ey
hrtps Awwaw ifst orpresources/info rmation-statements’oils

S [

L

~and-fats

Suggested Continuous Fvaluation Methods:

| Maxizmurs Marks - 100

- Continuous Comprehensive Evaluaian (CCE) - 30 marks Uni versity Exam (UE) 70 marks
Internal Assessment : B i

| Class Test =
Continuous Comprehensive AssigamenUPreseniztion 3 ‘
| Evaluation [EEERME . S R : - i
| External Assessient : | Sectipnia) - Very Sh;ﬁucslgns S e
t Platvevsity Exom Section 70 Sectlon {B] : Shon Questions ™
| Section (C) : Long Questions ‘

Vo —
Q\BM
Signature of BOS Members
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CBCS Annual Pattern

Third Year

Sylabus of Chemistry

Generic Flective-2
Part A - Introduction

Eragnuu: DET,-,;E'E

| Class;

| Year; third [ Session: 2023-24 _.‘

Subject: Chemistry |

SRECHEMIE .

. LCourse Title
3. | Course Type
4. | Prerequisite R
i_‘r 'Cuourse Lea roing ZI
|' I Quicomes (CLO)

’j] _[ Conrse Caode I
] !

——

———

|;_.J___ SRS,

| Parl B - Content of the C;m:e o

| Total No. of Lectures 90 S5t

—————

B

Signature of BOS Members

A i

Open for all as an Generic elective.
By the end of this conrse students are expected to- |

[6. " Credit valve i BRS, y
| 7. | Total Muarks: 100 j Max Marks: T0+30

— _ENVIRONMENTAL TOXICOLOGY

Generic Elective _|

. Learn  about definition and sources of
loxicants

2. Learn ghout chemica) toxicants, biclogical
foxicants and its assessment

3. Learnabout differen purts of Eco-toxicology
ie lmmuuumximlagy Xenobiotics,
Neurotoxicology, bioaccumulation,
biodegradarion ete

4. Leam abou: the determination of acceptable
risks and limits of environmental toxicants
and utility of envirommental benchmarks

7. Learn about cnvironmental EViotoxicity and !
Zenotoxicity |

6. Learn about what type of toxic chemicals |
effects in environment and solid waste |
manapement

7. Learn abow which factors influence the

_Maxiciy

L T
I-_Min Passing Marks;
1 RO

—

e
I No. of
Lectures

Ta |':li1.".i

: Q&:/ﬁ_

Dr Kalpana Gupta NOD
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Signature of BOS Members

.

ntroduction to toxieology E7

*  Intrecluction fo toxicants - definition and guneets,

sources of toxicants, mode of action of toxic
substanees, distribution on storape of toxins in Human
lisaucs
Chemical toxicans - classes af chemieal toxicanis,
expesure classes, water and soil pollutamts, types of
elasses (food additives, detergens. cosimetios)
Rinlogical oxicants - wypes of biclogical twxicanis
ang tord itoxicstion, classification of ioxicants
present in food, microbial agents: symproms, cifcels
on  health and management. endotoxins and
entrotoxing
* Toxicity -assessment - overview of ity

assessment, woxic effects, dose responsive axsesEIenl, |

i dost response curve, LDSO & LOSO essessing |
Ioxicity

ECO-TOXICOLOGY

17

Basis of ces- waicology - definition. testing

methodologiss, immunetexico logy, hypersensitivity

mediated by xenobiolivs. nelrvtocnlogy

* Toxie - xenchiotics and their crvironmental
persisterce,  biogccumulation, Biomagnificstion,
dsspssment of biosccumulaiion and biomagnifi
biodesradenion, biatransformation, bio remediation |

*  Lffects of toxicily - types of toxic effecis, types nf
systetaatic toxic effeets, organ speeific toxicity,
interactions

* Deoxification - definition and coneept, imechanism of

detnxification i human body, detoxification and
excretion

Celin,

| ENVIRONMENTAL TOXICITY
| ASSESSMENT
* Acceplabla limits of toxicants - acceptable limite and
global scenario; determination of acvepiable risks and
limits:  of environmental loxicants,  utility of
emvironmental  benchmarks, types of cotnparison |
passible in the benchmarking of environmenial |
performance, benefits
benchmarking
Toxicity risk assessmem planning - perceiving risk, [
estimating health risks. risk assessment planning,

RISK | 15

& limits of environmentl |

bmitetions of toxicity risk assesemient, risk benefit |

e

-

atalysis risk management

U

/ Dr Kalpana Gupta HOD
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*  Toxicily remediation

g

4 ENVIRONMENTAL CYTOTO
| GENOTOXICITY

CAMCINQEENS, carcinggenesis
*  Mutagenicity - effects of m

mistagens, DNA repair systems

cylotaxicity, genatoxieity, in vitrn

{ *  Carcinogenicity - carcinogens, classes  of

mutations,  origins  of  spontaneous nutation,
*  Termogenicity - definition and CORCES, souroes of
teratngens and their effecis: leratogenesis

v Ovtotoxicity el Gene txicily  prevention -

' micolopy testing, in Vivo lesling, bioassave,

X1ty AND | 16

nagens, types of

s Selective toxicitymetabolic
m.-th'iLJ-nxc:nuhh-tlu—membolizing

tests in animals-individual varistions jo rEsponses to

L xenobiotics

Teym_r*dzﬂiﬁ Chemical T axicants, B_i;lugicaf-?u_xica nts, Environm

biomirkers, hiosensors, M CTOUrEan sy
8 |CHEMICAL TOXICOLOGY fE e
i s Texic chernicals in the environment - effeets of oxiv
- chemicals — cyanide and fis Toxic effects pesticides
and its biochemical effects - toxicity of lead, mercury,
| Arsenic and cads iym- Solid waste ma nage mant,
6 |FACTORS INFLUENGE TOXICITY 12 S

pathways-Enzyme

systems-Toxicin:

en 't:a.[_{':.-mluxi:"try. %

| Environmental Laxweity, Chemical Tuxicology, Xeno bioties, Eco-Toxicology, LS50, Lose
Part C-Learning Resources

e PN U

( Suggestad Readings

Publications,
| Armalvsis of Fouds — H.E. Cox:
HE.Cox and peurson.

od. New Age International (19945
Science For | Oth Class, by Manyit
Engineering Chemistry, by Jain an
coittpany.

Lovironniental Chenvistry, Anil Ky
Y ) O = J Envirommznial snalyels, SM Khop

/gﬂ;ﬂﬂﬁ Members
. @lj\éy/ wﬁ

: | MOOCs, NPTEL, SWAVAM, 11T E-Conrents
NCERT Exemplar, Class X1 Chemnistry,
Mederne AR of Cheostry for ¢lass 1 1th and 12th, Modern

Foods: Facts and Principles. N. Shakuntala Many and &, Swamy, dih |

20 Chernical Analysis of Foads —

koaur, Lakhmir Singh, 8 Chand.
d Jain, Dhanpatraj publishing l

Chemistry Clasge | Otk ByDr.Parul Srivastava, Prachi Indig Pyr. Lid. |

knar De. Wiley Easters led |

kar € 1T Bombay )

@

Or Kalpana Gupta HoD
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Envhﬂnmanml Chermisg
Bume.

: Fundarientals of Environmental Chemistry, Manghen, Stanley, F J
! Envircnmental Toxicaloey 37

A% edidon, Sigmund F, Lakreewski,
Dadord university Press

ry by BK Shanma & 11 Kaur, Goel publishing |

—

R Pﬂriﬁ«‘iﬁﬁwﬂmﬂfﬂﬂﬂﬁﬁhﬁﬂ@n
Saggested Continuous Evaluativn Methods:

Maximuiy Marks: 100 |
Lontinuaus Comprebensive Evaluation {CCE): 30 marks U

et e T e e Y

versity Exam (UE) 70 murks
| Internal Assessment: ! Class Test e Sy
| Continuous Comprehensive Assignment/Fresentation a0
| BEvaluation (CCE): 10
I External Assessment: SmlhmAﬁfgs hort Questions o 0
{1 University Exam Section:70 Section (B): Shon Questions 70
I Section (C): | oig Qluestions J }

N
Signatire ol BOS Membeors
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