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CBCS-based g abus for M.Se

- Chemistry (2 years) Programme

General lnformntions:

Dlti .
LTS two Years Master Degree Programme

oIe /s > Vs i ' . 5 o )
) There shall pe four semester to complete programme, j.e. 1%, 2™ 3 and 4" semeste;

(3) Each semester shall consist of 15 weeks of academic work equivalent to 90 actual
teaching days,

() This programme will have three types of courses, ie. Core course and Elective
course.

Core course- The core courses

are those courses whoge knowledge is deemed essential

for the students registered for 4 particular Master’s degree programume.

Elective course- The elective course can be

choosen from a pool of papers in 1M apd
IVih semester.

(3) Each course will have 100 marks in full and divided into 70 marks for end-semester
exam and 30 marks for interna assessment work excepl AEC. AECC-1, ABCC-2 und
practical papers. Internal assessment will be in two inwernal examns ol 10 marks each. $
marks for semmalhmunal pr O_](.Ct dlld 5 marks for.; uit-endcmw/ﬁhsuplmc.

(6) In practical papers the dlbl]!bull()n of marks | m CIA will be same as prescribed lor

term end semester practical papers,

(7) A student in fourth Semester can choose a generic paper or CC-5 paper of any other
——ee e -— -
subject of the faculty as DSE.

Credits- A unit by which the course work is mm\uud [t determines the number of hours

of instruction required per week. One credit is equivalent to one hour of teaching (ieciure

or futorial) or two-hours of practical worl/ field work per week,
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M.Sc¢. Chemistry (Two years Course)
CHOICE BASED CREDIT SYSTEM
Course Structure
M.Sc. Ist Semester
| Sk‘l‘i-"ll I C:)—I'I‘I-\(‘\ a)-(ip—_- 7 ] l])._-\(;ri'l)l{(-”] (IL.d—l_l‘b‘ :—\-&-U&- [
| No Marks :
| WA T A (100)
- Core Course [ MSCCHE CC-1 Inorganic Chemistry-| 5 100
L _ 1 S SR S
| 2| Core Course | MSCCHE CC-2 Physical Chemistry-1 5 100 i
| 1l j
T3 Core Course | MSCCHECC-3 | Organic Chemistry-| 5 00 |
11 ' F
W s _ —— | J
|4 Core Course | MSCCHE CC-4 Practical (P (Physical) 5 50+50 |
i v |
AECC-1 © Environmental 132 150750 | !
| 3 Sustainability and |
{' Swachchchha Bharat
| Abhiyan Aclivities | |
M.Se. 11" Semester
- Serial Courses Code ; Dascription | Credits | Max.
1 No. ‘ , ; Marks
[ | o ;' (oo |
I 6 Core Course | MSCCHE CC-5 { Advances in Cliemistry i 5 'L 100
i ./ o
E Core Course | MSCCHE CC-6 norganic Chemistry-I1 ' 5 i
VI A b
-8 Core Course | MSCCHE LC? i Physical Chemistry-11 ' 5 1 U
) VIl l ; ]
L A Core Course | MSCCHE CC- &: i Organic Chemisty-1l |5 1100 ;
L V111 ol | 1
Co 10 Core Course | MSCCHI: L( T Practical (OI wnIL) ' 5 5030 |
| S I% ' . | |
f_ 11 ' AEC'I ! ;!"-" S j' -:” 50
E_____. e B -/ = ll - — S l_ g :}‘ i
\ \
A - AR QS\*
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M.Se. IH Semester

Senal Courses E— P - . . UL'R-L'I"'.]!“U“ [ ('-cﬂ: Man.
No - : ; Marks
I'-. T — f e — (. T s ; (l_@} [
- Core Course | MSCCHE CC-10 f Application of Spectroscopy [ 100 |
_— ,ﬁL | . :
13 T'Corc Course | MSCCHE CCT1 Bio-inorganic Chemistry [ w0
. N1 i *
4 T a—re—— ‘
14 Core Coursc | MSCCHE ((T Environmental Chemistry and | 5 100
L __XlI } . _Green Chemistry !
13 Core Course E MSCCHE CC-13 | Bio-organic Chemisty | 5 | 100
| X1 1 - ’
16 Core Course MSCCHECC-14 | - PI‘ﬂClic‘lr(int‘)l‘ganic E 50450
. }l\ ! | Chemistry) (F° +39)
1 ! AECC-2 i Human values and 3+2 50-+50
! professional ethics & Gender
L sensilization
M.Sec. [V" Semester
Serial  Courses Code Deseription | Credits | May.
Ne. i Murks |
‘ ) - (100)
18 Elective | MSCCHE EC-1a Inorganic Chemistry Special | 5 100
Course-1 . !
: o 19 Elective | MSCCHE EC-1b Physical Chemistry Special : 5 106
f i Course-1 —
’/ ; 20 Eleetive | MSCCHEEC-l¢ Organic Chemistry Special | 3 100
ng Course-1 ‘
X Elective |MSCCHEEC-2a | Inorganic Chemistry Special 5 50+30
il Course-2 Practical
|
) Elective | MSCCHE EC-2b Physical Chemistry Special 5 SO-8p
Course-2 Practical i |
- | i
L oo, e s B s s _—
I 23 Elective | MSCCHE EC-2¢ Orgunic Chemistry Special 5 ! 50+50 !
Course-2 Practical l i
™~ el o G e PP
24 DSE-] or . 3 | |3
. GE-1 (5’0 + so)
|

- k] Y

Candidates should choose any one among the follnwmﬂ 01 oups- a & 220 /vi}b & 2h
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Semester- |
Core Course — |
Inorganic 1

Full Marks - 70 Credits- 5
o - gk\om(\( Pn-\,\ii“f‘% ’
Unit- 1« 7(a) VSEPR theory, Walsh diagram (triatomic molecules), d-*-E‘rz bonding.

* Bent rule and energetidof hybridisation.

(b) Limitabegyof crystal field theory (CIT). M.O. diagram for hetero-nuclear
di- and triatomic molecules.

M.O.T. for ¢ and = bonding,
Unit- IT Magnetochemistry

e-e interaction, Term Symbo]s spin-orbit LOUphI‘}D Quenchma of orbital
de v Vo g g -
comubutlon“m metal complexes. Derivation of expression with small and

iig

large multipld width. Anomalous magnetic monients, magnetic propertics

of inner transition elemen@

Unit- [1] Metal-Ligand Equilibrium in Solution

. y .. 0e \ A
-Stepwise and overall formation constants and their mtex%n trends in

stepwise constants, factors affecting the stability of meral complexes witl

reference to the nature of metal ion and ligand, chelate effect and it
thermodynamlc origin. Determinz}lion of formation constants by pH metr
and spectrophotometer,
Unit-1V  Reaction Mechariism of Transition metal complexes.
*Inert and labile complexes, kinetic application of VBT and CFT, Kinities ot
octahedral substitution, acid hydrolysis. base hydrolysis. CB mechanism.
Evidences  of CB mechanism, Anation reaction, reaction without M-1.
bond cleavage, substitution reactions in square planar complexes. The trais-
effect, Theories of trans-effect, Electron transfer reactions-inner and outer
sphere mechanism. Marcus-Hush theory.
Unit~V  ~Isopoly and Heteropoly Acids and saltsy Isopoly and Heteropoly acids and

salts of Mo and W.@tg‘u,ptl.lre of isopoly and heteropoly anions.

e \\--}\\ |
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Books Recommended

L.

2
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Coneise Inorganic Chemistry- J.ID. Lee |

Inorganic Chemistry- T. Moeller.

Modern Aspects of Inorganic Chemistry- H.J. Emeleus and A.G. Sharpe
Introduction to ligand field- B.N. Figgis

Inorganic Reaction Mechanism- Basalo and Pearson

Chemical bonding- O.P. Agrawal -
Structural Principles in Inorganic Chemistry- W.E. Addison.

Introduction the Magneto Chemistry- A. Earnshasw /
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Semester- |
Core Course — 11

Physical Chemistry.|
Full Marks. 70 Credits- 5

Unit- | Macromolecules

Types of polymers, Kinetidand machanisms of polymerization, Molecular
mass-number and mass average molecular mass, determinations of

molecular mass by osmometry, viscosity and light scattering method,

Unit- 11 Electro Chemistry

() Electrode potential in terms of Chemical Potential and aclivity.

(ii) Debye-Hucke] theory of conductance of electrolytic solution, its application
and limitations,

(1i1) Quantitative treatment of Debye-Huckle Limiting law and its modification
for finite size ions, effect of jonsolvent interaction on activity coefficients.

(iv) ButleFVolmer equation under equilibrium and non-equilibrium condition.
Exchange current dens; ty Tafel Plot.

Unit-TII  Chemical Dynamics
(a) Machanism and Dynamices of consccutive and Opposing reactions.
(b) Activated complex theory of Uni-molecular reaction,
(c) Mechanism and dynamics of Photolysis o acclaldehyde and photy
dimerisation of Anthracene, Polymerization and Auto-oxidation reaction,
(d) Homogeneous catalysis, Kinetigiof Enzyme catalysis, study of fast reactions
by flow method and relaxation method.
Unit-1V  Chemical Thermodynamics
(a) Partial molar properties in ideal ixwre, Chemical Potential, its
determination and v_“zi_l'igt_m__lv_i'l_l_l_b_mgq_ggja}glga_nd pressure, Gibbs-Duhem

N\ \
\
.‘.\“ \
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equation.
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Unit- V

(b) Fugacity ang activity, its variation with *T* and P’ its determination.

Fugacity of g gas mixture, Duhem.-Maroules equation and its application.

Statistical Thermodynamies

Ensembles, Thermodynamic probability, Boltzman Distribution Law,
Boltzman Planck Equation, Partition function and its significance,

Relationship with thermodynamic functions, Translational, Rotational,
\;1b1dt10nal and Electronic partition (unction-Its application in the case of

monﬁuomlc and diatomic molecules, Sakure etrode Equation.

Books Suggested:

. Physical Chemistry : P.W. Atkins (ELBS)
Comprehensive Physical Chemistry : Hemant Snehil -
Theoretical Physical Chemistry B Glaﬁstone.

. Physical Chemistry b G.M. Barrow.
Modern Electrochemistry : b E@FIOM.B-a-kris and A.K.N. Reddy
Text Books of Polymer Science : F.W. Billmayer Ir.

Advanced Physical Chemistry : Gurdeep Raj /

i A o | \\ : L\A\ .
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Full Marks — 70

Unit- |

Unit-11

Unit- I11
g

Semester- |
Core Course- 11

Organic Chemistry- |

Credits- 5

Nature of Bonding in Organic Molecules

Delocalized chemical bonding ~conjugation, cross-conjugation, resonance,
hyperconjugation, lautomerism. Aromaticity in  benzenoid and non-
benzenoid compounds, alternant and non-alternant hydrocarbons, Huckel's
rule, energy level of molecylar orbitals. annulenes, antiaromaticity, homo-
aromaticity, PMO approach.

Stereochemistry .

Chirality, elements of Symmetry, molecules with more than one chiral
centre,  diastereomerism. Determination of relative and absolue
configuration, Methods of resolution. optical  purity, prochiraliy.
enantiotopic and diastereotopic atoms, groups and faces, asymmetric
synthesis, conformational analysis of cycloalkanes (six membered rings).
decalins, Effect of conformation on reactivity, optical activity in abs;:nce of
chiral carbon (biphenyls, allenes and spiranes), chirality due to helical
shape, stereospecific and stereoselective synthesis.

Reaction Mechanism: Structure and Reactiviry:

Types of reactions, kinetic and thermodynamic control, Hammond's
postulate, Curtin-Hammett principle. Potential energy diagrams, transition
states and intermediates, methods of determining mechanisms, isotope
effects. Generation, structure, stability and reactivity of carbocations.
carbanions, free radicals, carbenes and nitrenes. Effect of structure on
reactivity. The Hammett equation and linear frec encrgy relationship,

substituent and reaction constants. Tall equation,




Umit- 1\

Alinhatia N . 0o e ad
Aliphati Mulvuplnhv Substtitution:

Ihe A SN'. mixed SN and SN°, SN' and SET mechanisms, The

"eighbouring Eroup mechanisms, neighbouring group participation by £

ad o bonds, anchimeric assistance. Classical and nonclassica|

carbocation, phenonium jong. Reactivity- effects of substrate structure.

attacking nucleophile, leaving 8roup and reaction medjum. Ambident

nucleophiles and regioselectivity. Nucleophilic substitution at an allylic,

aliphatic trigonal and avinylic carbon,

Aromatic Nucleophilic Substitution: The ArSN', ArSN?, Benzyne and
[ id ) L TRl N

SRN" mechanisms. Reacuwry = ellect of substrate Structure, leaving aroup

and attacking nucleophile. The Vop. Richter, Sommelet-Hauser, ang

Smiles I'earrangements.

3
Unit- V Aliphatic Electrophilic Substitution: Bimoleculay mechanisms - SE2 and

SE'I. Electrophilic substitution accompained by double bong shifts, Effect
of substrates, leaving group and the solvent polarity on the reactivity.
Aromatic Electrophilic Substitution: The arenium  jon mechanisi;
orientation and reactivity, energy profile diagrams. The ortho/para ratio.
ipso attack, Diazonjum coupling, Vilsmeir reaction, Gartermann-Koch
b reaction,

7 ; % . 2 ’ . ; .
~ Elimination Reactions: The E2, i:’lr and E1¢B mechanisms Orientation of
L '

<> the double bond. Reactivity —e[fects of substrate structures. attacking base.
=~

the leaving group and the medium, Mechanism and orientation in pyrolytic

elimination.
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- Stereochemistry of Org

- Advanced Organic Chemistry by F.A. Carey

Rnu-mmcml;ltiun :

Advanced Organie Chemistyy- Reactions Mechanism and Structure by Jerry
March,

A quide Book to Mechanism in Organic Chemistry by Peter Sykes.
Oraanie Chcmisll‘_\’ by R.T. Morrison and R.N.Boyd.

Vaneed Organie Chemistry by Jagdamba Singh and L. D. §, Yadayv,
Reaction Mechanism in Orge

anic Chemistry by .M. Mukherji and §.P. Singh.
S[ercochcmislr}' of Organic Compounds by D. Nasipuri.

anic Compounds by P.S. Kalsi.

and R.J, Sundberg,

Organic Synthesis by Jagdamba Singh, L.D.S. Yaday and Jaya singh,




Semester- |
Practieal (Physieal Chemistry)

(Core Course- 1v)
Full Mapks. S0

Credits-5
\ny ope C\Periment- 3 Marks
rd
L. Watep equivalent of calorimetey and determination of
() Heat of solution of Potassium nigrate \

(1) Heatof neutralization ol'strong acid anq strong base, -

(n1) Basicity of polybasic acids,

<27 Determination of rate constant of hydrolysis of methyl acetate ip acid medium,

3. The study of Saponification of ethy] acetate by sodium hydroxide and
determination ol rate constan,. .
3 Todetermine the distribution coeflicient of
() Acelic acjd
(i)  Benzoic acid -
Between watey and benzepe by partition method,
. Determination of specific and o]

i
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ane sugar by Polarimetricall}' ’

~1

- Determination of
(1) Dissociation constant of acetic acid.
(i) Acid-base Litration.
(iif) Solubility product of sparingly solubje salt, *
Viva- voce- 15 —— s . /

Note books-3
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Unit |

Ui

Unit- 111
Unit- [V

Unit- vV

Nuclear Chcmistry
() Shell model,
Nuclear Re

(b) Application of |

Semester

- 10

Core Courge - v
Advances in Chemishy

Liquid Drop Model,
action Cross-scction.

‘adio isotopes,

aalysis. isotope dilution method,

Chemistry of N

anomaterials
Definition, sourccs, cxamples,

Characterizations, and aj

Solid State Chemistry

Conductaor, Semicouduclor,.f and superconductor;

al Application of Chemistry

Industri

Chemistry of Cement, P

Waste Management

)p[ica'ti(msl

Nuclear waste Management,

¢-Wasle managemen,

Recycling of plastic: sorting, washing, shredding

classification, extruding,

el g
Bottom-up  Methog of

Theary

aper and Pulp, and Petroleum

Nuclear Reactiong and their Ty

; identiﬁcatg’on and

pes.

tracer Techniques, Neutron activation

synthesis,

and Applications
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Full Marks

} 1
' 1Y
Vs |

Unit- ]

Unit- 111

Unit - [V

Unit- v

Semester- ||
Core Coypge . \4
0 Iorganie (.‘hcmistry I
Credits- 5
Aol Transition Metal Complexes,

roscopic groung st

I It‘t‘ll‘(lllil‘ Speety
.\i‘\‘\

ales, correlation an spin-orbj coupling in frec jop,

or 1 seplae «p py i 3

Or 17 series of ransition metals, Orgel ang 'Ianabc-Sugano diagrams for
s yapl SEE - |

Tanstlion meyg) complexes (q'.q° slates), Calculation of Dq, B and p

parameters, effect of distortion oy the d

-orbita] energy levels. Structurg|

evidence tiom o “Tellar effey, Spectrochemica] and

leetronic Spectrum, Johy

nephalauxetic Series, charge transfer Spectra, electronje Speetra of molecylar
addition Compounds, |

S_vmmerry in Chemisny.

Symmetry elements g Symmetry operations, definition of groups, sub-

8I0Up. conjugate apq class. Point Symmetry groyp, Requirements of a

mathematicg) group, multiplication table for Cyy, Cyy
Group theory iy Chcmistry.

Representation of group by matrices. Working OUE representation of C,,,

Csv point groups. Character of 5 fepresentation. The great orthogonality
theorem (without prool) and its importance in derivation of character table,
Construction of character table for Cyy and Cap point group.

Metal 7- complexcs.

Metal carbonyls, structure and bonding, vibrationa] spectra of mea)

carbonyls for bonding and structurs] elucidation, Preparation, bonding,
y

structure and importany reaction of transition metg] Nifrosyls, Dinitrogen,

tertiary phosphines ag ligands.

Metal Clusters




<y Nd Ronding i higher boranes, Wade's rules. Carboranes, Metal
~&0OM | Slystans. % Nuclearity Carbonyl clusters total electron count
(TEC)

Books Recommended:
]

~ Advanced Inorganic Chemistry- F.A. Cotton and G. Wilkinson,
2 Inorganic Chemistry- Principles of Structure and reactivity - J.E. Huheey

Loneise Inorganic Chemistry- J.D. Lee

Group Theory and its chemical applications- F.A. Cotton

Group Theory and jts chemical applications.- EE. Bhattacharya




Semester- [
Core Course — VII

Physical Chemistry-I
Full Marks. 70 Credits- 5 ’

Unit- | Introduction of qu

(n [

antum mechanies
Yarticle in three dimensional box, Aj

1gular momentum ang Linear
Operator

(1) Hermitian Operators, properties of Operators,

(i) Theorems of operators,
Unit- [ Exactly Soluble System,

(i) Lineay Harmonic oscillator, Harmonic Vibration Hermit differential

Cquation ang s solution  through recursion relation, Hermir

polynomial,

(i)  H-like atoms, separation otl I, 0, ¢ equation. Laguerre and associated
Larbuerre Polynomial.

solution.

Legendre polynomia] equation and their

Unit- 111 Approximate Method.

Varijation method, Secylar equation, S)ater determinant, Perturbation

method, first order perturbation Application to He-atom. Symmetric ang

antisymmetric waye functions.
Unit- 1V Hyckel Molecular Orbita] Theory
Huckel theory of conjugated system, bond order

and charge densiry,irs

calculation; Afzplication o ethylene, butadiene, allyl and benzene

Unit- V Chemical Bonding

LCAO-MO theor)-',}{;ﬁl ication of LCAQ-MO theory to H," jon and
) __._: \ -t) ,;)
) ’ZA\H_‘! molecule x (\‘\ o

-

. s .
AVl (. \&j\\t\, /\)\ T




Books Suggesteg
L.

]
.

Quantun Chemistry
i + Quantuy Chemisny

Quantupy Chemistry

LR. Lavine, Prentige Hall,
Pillar

R.K. Prasaq

[

fad

- Quantumy Chemistry * Satya P rakash Swati Saluja
Solid State Chemisn'y

DE, Chakrabarty, New Age International
6. New Direction Solid

State Chemistry

CN.R. Rao & J. Gopal
: I-Hn%i&%ﬁmi‘kxﬁmntum

A.K. Chandra, Taty Mc ¢

~J

oy TN - l'.
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Full Mayh, - 70

Umt-]

Unit- 11

Semester- I]
Core Course- VIII
Organic Chemistry- II

Credits- 5
Addition to Carbon-Carbon Multiple Bonds :
Mechanistic and stereochemical aspects of addition reactions involving

clectrophiles, nucleophiles and free radicals, regio — ang chemoselectivity, I

orientation and reactivity. Addition to cyclopropane ring. Hydroboration.
Michael reaction. Sharpless asymmetric epoxidation,
Addition to Carbon- Hetero Atom Multiple Bonds :

Mechanism of meta] hydride 1eductlon of saturated carbonyl compounds,

acids. esters and mtnlua Wltl[g reaction. Mechanism of condensation

reactions involving Lno{ates - Aldol, Benz:om, Perkin and Stobbe reactions.

Hydrolysis of esters,
Free Radical Reactions
Allylic halogenation (NBS), oxidation of aldehydes to carboxylic acids,

auto-oxidation, coupling of alkynes, Free radical rearrangement,
Hunsdiecker reaction.

Photochemistry of Carbonyl Compounds : |
Photochemistry of enones, hydrogen abstraction. Rearrangements of o, f -

unsaturated ketones and cyclohexadienones, photochemistry of p-

benzoquniones.

Photochemistry of unsaturated system
Olefins, cis-trans Isomerisation. dimerisation, hydrogen abstraction and
additions. Accetylenes-dimerisation, Dienes—photochemistw of 1, 3-

butadiene (2+2) additions leading to cage structuies, photochemisiry of

cyclohexadienes, Photoghemistry of aromatic compotmds-}‘itcﬂ’ state ol

NG(/ \ \y \ 1@\ \\3\ i
),{ﬁ[ ‘| ‘1\ \ f\’ W \
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benzene ang its 1,2 ang L. 3-shifts, Photo-Fries rearrangement, Photo-Frieg

reaction of anilides, pholosubslf!mion reaction of benzene derivatives,

Photol;.-'sis of nitride ¢sters and Bartop reaction.

Unit- [11 Pericyelic Reactiong

Moleculay orbita) SYmmelry, Frontjey orbitals of ethylene, ], 3-butadiene,

L3.5-hexatriene and ally) system, Classification of pericyclic reactions,
i
'\‘.f'oochs-'m'd-HnITn:-ann correlation diagrams, FMQ and PMO ap

Electrocyclje reactions-com'otatory and disrotatgy

SEN| allyl systems, CycIoadditfons-anﬁthﬂqciaf

proach,
Y motions, 4n, 4n+2 apq
and Suprafacjal additions, 4y, and

Nr2 systems, 249 addition of ketenes, 1,3-dipolar cycloadditions and
cheleoptropic réetions.

Sigmatropje rearrangement

Suprafacial ang antarafacial shify of I sigmatropic shifis involving carboy

moieties, retention gpq mversion of conﬁguration, (3.3) and (5,5)
sigmatropic tearrangements, detailed treatment of Claisen ang Cope-

. ¢ '
Iearrangements, Aza-Cope ICarrangements, Introduction to Ene rcactfns.

- - - - j
Imple problems oy penicyclic reactiong.

Carbohydyate

Conformation of Monosaccharides  ang important . derivatives of

Manosaccharide. glycosides, deoxysugar, aminosugar. Structure

determinatiop and chemica] synthesis of sucrose}, and maltose,

Unit- v Amino acids, peptides ang proteins
Chemical ang enzymatic hydrolysis of Proteins, amino acig Sequencing,

Secondazy structure of protein, force responsible for Secondary struetyye of

protein, ¢- helix, B- shucb Super secondary structure, tertiary Structure of




Books Rccmnmendcd

Siructure and Mechanism in Organic Chemistry by C.K. Ingold.
< Modem Organic Reactions by H.O. House .

Principles of Organic Synthesis by R.O.C. Norman and J.M. Coxon.
= Reaction Mechanism in Organic Chemistry by S.M. Mukherji and S.P. Singh.
“arbohydrate by S.P. Bhutan.
6. Organic Chemistry by I.L. Finar.
- Photochemistry and Pericyclic reactions by Jagdamba Singh and Jaya singh.
§. Introductory Photochemistr, 6vA.Coxand T, Camp.
9 Photochemisiry by R P. Kundall and A Gilbert.
10. Organic Photochemistry by J. Coxon and B. Halton,
I1.Organic Photochemistry by Orville L. Chapman.
12. Pericyclic Reactions by S.M. Mukherji,
'3.The Conservation of Orbita Symmetry by R.B. Woodward and R, Hoffman,
14. Orbital Sy mmetry by RE. Lehr and AP, Merchant. ?

\\.\:\L N
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Semester- I

Core Course- IX

Practical (Organic Chemistry)

Full Marks- 50

1. Quautim(iwAnulysis

Separation

lests and preparation of their derivatives,

Credits- 5

2. Organic Synthesis via two steps preparation

a. p-Nitroaniline [rom acelanilide, +

b. p-Bromoaniline from acetanilide *

¢. Anthranilic acid from phthalic anhydride.

d. - p-Bromoacetanilide from aniljne. «

L

3. Viva Voce

4, Note Book

Books Recommendation :

[T p—

Y

p-Nitroacetanilide from aniline, ~

. Advanced Practical Chemistry by Jagdamba Singh, L. D.
. Systematic Qualitative Organic Analysis by H. Middleton
. Handbook of Organic Analysis-Qualitative

2

. Vogel’s Textbook of Practical Organic Chemistry by A. R. Tatchell.

and 1dentification ol arganic compounds in binary mixtures by chemical

15 Marks

15 Marks

15 Marks
05 Marks

S. Yadav and Jaya singh

and Quantitative by H. Clark.

AN
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Semester. 1]
Core Course- X

Application of Speetroscopy
Full Marks. 70

Credits - 5
Inorganje Spectroseq pY

Unit- | Rotationg) Spcctroscupy

Quantizatjon of rotationa| ehergy and interactjong of radiation witp rotators,
Classificatiop of totators; rigjq rotator and Non-rigid rotal'm:, linears./

den i symmetric ang asymmetyic fotators, isotopic effect, stack cffect, effect of

nuclear spin, apg electron gp;

caleulations,

Unit- I] (A) Vibrationa] Specetry

Harmonic oscillator mode. harmoni¢ gng anharmonic vibration, Norma

v
vibration, F actorg affecting vibratio ﬁ'cquencies, Vibrating rotators, P,Q,\R.

Branches, Overtones, anharmonicf!y Constant, Ramap effect, stokes and
antistokeg lines, selection rules for IR apg Ramap spectia, Principgt of
mutua) exclusion, Polarization of Raman Lines,

(B) Photoelectygp Spcctruscopy

Fa

photo-electrop Spectra of 0,, N, ang NO (simple molecule}, Adiabatic ang
vertical jonization energy, Koopman’s theorem,
Unit- IIT Magnetic Resonance Spcctroscopy

Basic principles of photoelectric ef ect, _E:mizationx Process, PES ang XP§

Nuclear magnetic resonance, chemical shift
'
SPin-spin interactjon and factors affep(;

and quantative reatment of relaxation, seleclion ryje

OPY, presentation of Spectrum, theory of
hy_pcrfin?, interaction, Isotopic g and 4 values,

VY A
Unit- 1y (A) Mass Spcct_rometry G - VM




Unit-V

froey

lon production

LAY
Me, _Lafferty rearrangement.  Examples of mass spectra of organic
compounds.

(B) Basic principles. spectral parameters and spectrum display, Application

of the technique 10 the studics of (1) bonding and structure of Fe* and F¢™

compounds including those of intermediates spin. (2) Sn'? and Sn™
Applications of Spectroscopy

(A)  UV-Visible Spectroscopy
Spectra of carbony
Fsher rules

| compounds and conjugated polyenes, Woodward-
» aromatic and heterocyclic compounds, and steric effect in
diphenyls, quantitative determinations.

(B) Vibrational Spectroscopy

Qreanr! dffect of conjugation, resonance inductive effect, ring strain and

hydrogen bonding on group frequencies and band shapes,
Inorganic: Changes V% vibrational frequencies upon co-ordination.

cases of linkage isomers, LR. and Raman active form of vibrational
geometry of AB,, AB;, AB, and ABs, Hydrogen bonq.ing.
(C) PMR and CMR Spectroscopy

Chemical shifty values and correlation for proton-bonded with carbon,

Effect of chemical exchange on line width, coupling constants,

Interpretation of PMR and CMR spectra of organic compounds, Double

. . L1 3 e .
resonance application of ""F and *'P spectra of Imorganic compounds,

Book Suggested

1. Physical Methods for'Chemistry by R.S. Drago,
2. Structural Methods in Inorganic Chemistry by
and S.

Saunders Company,

EAV. Ebsworth, D.W.H. Rankin
Cradock, ELBS.

and Fragmentation, molecular ion peak, Metastable pcak,




—

Lt

. Progress

hfraed and Raman Spectra: Inorganic and Co-ordination Compounds by K.

Nakamoto, Wiley.

in Inorganic Chemistry Vol. 8, ed by F.A. Cotton, Vol. 15, ed, S.J.
Lipard, Wiley.

Inorganic 1:lectronic Spectroscopy by A.P.B. Lever, Elsevier.

Organic Spectroscopy by Jagdamba Singh and Jaya singh.

Spectroscopy of Organic Compounds by P S Kalsi.

Spectrometric identification of organic compounds by Silverstein.

i
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Full Marks -

Lnit- 1

Lnit- 11

[nit- [I1.

Unit- 1V

TS

TS

g
e o

Semester- 11
Core Course- XI

Bio-Inorganic Chemistry

0 Credits- 5

Metal Tons in Biological Systems

Essential and trace metals, Na” /K" Pump, Role of metzly ions in
biological processes, Toxicity of heavy metals and their
detoxification. rol¢ of Selenium in Biological systems with reference
1o s essentiality and loxicity, mec!;anism of metal ion induced
toxicily, interaction between orally administered drugs and metal
ions in gut,

Bioenergetics and ATP Cycle

DNA " polymerization, glucose storage, metal complexes in
transmission  of energy, " chlorophylls, /ﬁhmosysmm [ and
photosystem 1] in cleavage of water, Mode] system.

Transport and Storage of Dioxygen
)"Iemc proteins and oxygen uptake, structure and function of
haemoglobin, myoglobin, hemocyaniﬁ and hemerythrin, I;wdel
synthetic complexes of iron, cobalt and copper.

Electron Transfer in Biology

Structure and function of metalloproteins in electron transport
processes — cytochromes and ion-sulphur proteins, synthetic models.

Nitrogenase

Biological nitrogen fixation, molybdenum nitrogenase, spectroscopic

and other evidence, other nitrogenases model system.

.

e

T

G ey




4
4

Unit- \ Metal in Medicine

Biochemical basgs of essential metal deficient diseases: [ron, copper
and  zin¢  deficiencies and their therapies, carcinogens and
carcinostatic agents, zinc in tumour growth and inhibition,
anticancer activity and mechanism of platinum complexes,
anticancer activity of Rhodium, pper and Gold complexes, anti
cancer activity of Selenium, antibacterial and antiviral propertics of

metal complexes. polyamino carboxylic acids and polyethylenc

amines as chelating drugs.

Books Recommend :

1.

ad

Principles of Bio-inorganic Chemistry- 8.J. Lippard and J.M. Berg, University
Science Books.

Bio-inorganic Chemistry- |. Berlini, H.B, Gray, S.J. Lippard and J.S. Valentine,
University Science Books

Progress in Inorganic Chemistry, Vols 18 and 38 Ed. J.J. - Lippard, Wiley.

-
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Semester- 111
Core Course-XII .
(Environmental Chemistry and Green Chemistry)

Full Marks- 70 Credits—5

Units I Environment
Introduction, Composition of atmosphere, vertical femperature, heat budget
of the earth atmospheric system, vertical stability atmosphere,
Biogeochemical cycles of C, N, P, § and Ci’i? Bio distribution of elemments.
Unit -IT Hydrosphere
Chemicals compositions of water bodies=lakes, streams; rivels, and wet

lands ete. hydrological cycle, Aquatic Pollution - inorganio, organic, ..

doakd =

pesticide, agricultural, industrial and sewage; detergents, oil spills and oil

pollutants. Water quality parameters — dissolved oxygens biochemical -~

oxygen demand (BOD), Solids, metals, content of chloride, sulphate;
phosphate, nitrate and microorganism, Water quality standards,
Analytical methods for measuring BOD; DO, COD,.F, Oils, Metdls (As,
- Cd, Cr, Hg, Pb, Se ett-{) Residial chloride and chlorine demand.
Purification.and h‘ea‘tmeﬁt\v.“atcr.
Unit= HI Atmosphere
Ghemical composition of atmosphiererparticles, jons and radica) and their

formation. Chemical and photochemical réactions in atmosphere, smog

o formation, oxides of N, C, S, O and their effect, pollution by chemicals,
(1.2%;;»4 petroleum, minerals, chlorofluorocarbons (CFC's). Greenhouse effect, acid
- v ram, air pollutmn controls and their chammt::y Analytical methods for m

e

e ——————————
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Unit- 1\ Green Chemistry @ Definition and Objeetive

the twelve principles of Green Chemistry, atom economy in chemical
synthesis, important technique employed in practice of Green Chemistry,
Application of mictowave irradiation and ultrasound in chemical reactions.
Use o of renewable raw  materials  and - biosynthesis, organic waste
Management, use of safer reagents and green solvents and green catalysts.
Unit- V Green Chemistry : Real Applications

Replacement of CFC and hydrocarbon blowing agents with environmental
friendly blowing agent CO; in the production of polystyrene) Replacement
of Ozone depleating and Smog producing solvents by surfactant assisted
liquid or supercritical carbon dioxide for cleanifig in manufacture of ICs

and Computer chips.

Books Suggested

I. Environmental Chemistry and Green Chemistry, Asin Kr Das, Books and Allied
(P) Ltd. Kolkata.

2

Environmental Chemistry, H. Kaur, Pragati Prakashan.

3. Environmental Chemistry, S.F. Manahan, Lewis Publishers
4. Environmental Chemistry, A K. Dey, Wiley Eastehyy,
5

. Environmental Chemistry, C. Baird, W.H. Freeman.




Semester- 11
Core Course- X111

Bio-organic Chemistry

Full Marks - 70 Credits- 5

Lmt- Lnzymes
Basic considerations, Proximity effects and Molecular adaption.,
Introduction and historical perspective, chemical and biological
catalysis, remarkable propertics of enzymes like catalytic power,
specificity  and regulation, Nomenclature and  claseification,
extraction and purification, Fischer’s lock and key and Koshtand's
induced fit hypothesis, concept and identification of active site by
the use of inhibitors, Affinity labeling and enzyme modification by
site-directed mutagenesis, Enzyme Kinetics, Michaelis-Menten and
Lineweave-Burk plots, Reversible and irreversible Inhibition.

Unit- 11 Mechanism of Enzyme Action
Transition-state theory, orientation and steric effect, acid-base
catalysis, covalent catalysis, strain or distortion, Examples of some
typical enzyme mechanisms for chymotrypsin, lysozyme and
carboxypeptidase A.

Unit- 111 Reactions Catalysed by Enzymes

Nucleophilic displacement on  a phosphorus atom, multiple

displacement  recactions and the coupling of ATP cleavage 10

endergonic processes, Transfer of sulphate, addition and elimination

reaction. Enolic intermediates in isomerization reactions, P-cleavage

and condensation, some isomerization and rearrangement reactions

V]
Enzyme camly/ed calhoxylatlon and decaxboxyhnon /’

g
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Unit- 1V, Co-Enzyme Chemistry
Cotactors as derived from vitamins, coenzymes, prosthetic groups,
apoenzymes, Structure and biological functions of coenzyme A,
thiamine pyrophosphate, pyridoxal phosphate, NAD, NADP;, I'MN,
FAD. Lipode acid, vitamin BE—L Mechanisms of reactions catalyzcd
by the above colactors.
Unit- V, Biotechnological Applications of Enzymes
Large-scale production and purification of enzymes, techniques and
methods of immobilization of enzymes, effect of immobilization on
enzvine  activity, application of immobilized enzymes, use of
enzymes in feed and drink industry-brewing and cheese-making,

syrups from corn starch, enzymes as targets for drug design, Clinical

uses of enzymes, enzyme therapy, enzymes and recombinant DNA

technology.

Books Recommended :
|. Understanding Enzymes- Trevor Palmer, Prentice Hall.
2. Enzyme Chemistry - Impact and Application, Ed.- Collin J. Suckling, Chapma and
Hail.
3. Enzyme Mechanisms Ed.- M.I Page and A. Villiams, Royal Society of Chemistry.
4. Fundamentals of Enzymology- N.C. Price and L. Slovens, Oxford University

Press.

5. Immobilized Enzymes- An Introduction and Applications in Biotechnology,

Michael O. Trevan, John Wiley.

6. Enzymatic Reaction Mechanisms- C. Walsh, W.H. Freeman.

7. Enzyme structure and Mechanism- A. Fersht, W.IH. Freeman. )3’\ \ 1\




Semester- 11
Core Course - X1V
Practical (Inorganic Chemistry) _
A Credits- 5
p ‘_""
. i _‘ll .
Unit 4

ther of the two from the following.
17 Quantitative

analysis of two constituent ions of the following.
\
(@ CuZn (b) Fe, Nj (¢) Ca, Mg (d) Al Mg the cations
; - g
Mg CLaand AL can be estimated using EDTA. N~ 15

2. Green methods of prep

aration of the tollowing and their study by IR, electronic
spectra and [LGLA.

15
(&) Pot wioxalato ferrate (111)

(b) Pot trioxalato chromate (111)

~

(¢) Chromus Acetate

(d) Hg[Co (SCN),)

(¢) Hexa ammine Ni (11) chloride

& Q)"\f\\' L: J\'\‘Q 4 d & i . .

3 ative analysis of inorganic mixture containiy
interfering radicals

Aol i i o TR

g six radicals including /
15 :

4. Viva- voce 15
5. Note Book 5
Books Recommended

v s e S ot AL

1. A text Book of Quantitative Inor
2. Applied Analytical chemistry-

ganic Analysis — A. . Vogel
O.P. Vermani




Semester- 1V
Elective Course-1a
Inorganic Chemistry Special 1
ull Marks = 70 Credits- 5

Unit- (A) Alkyls and aryls transition metals,

vpes, routes  of synthesis, stability and decomposition pathways,
Organocopper in organic synthesis.
(B) Compounds of transition metal-carbon multiple bonds—
Alkvlidenes. alkylidynes, fow valent carbenes and carbynes synthesis,
sature of bond, structural characteristics, Nucleophilic and electrophilic
~eactions on the ligands, Roles in organic synthesis.
Lnit-11  Transition metal 7z- complexes.

[rvansition metal m-complexes with unsaturated organic molecules alkenes,

alkvnes. allyl. diene, dienyl, arene, trienyl complexes, their structural
teatures and important nucleophilic and elecrophilic reactions.

Unit- 111 Homogeneous Catalysis.
Stoichiometric  reactions for catalysis, homogeneous — catalytic
hydrogenation, Zeigler-Natta polymerization of olefins, catalytic reactions
involving CO, [e.g. hydrocarbonylation of olefins, (oxo reaction)],

oxopalladation reactions, activation of C-H bond.
Unit-IV  (A) Supramolecular Chemistry

Introduction, Non covalent interactions, self-assembly in suprqmolecular

chemistry, Reactivity and catalysis ) design and synthesis, transport
processes and carrier design,, sup, ramole/cular devices.

~ /
(B) Photo ¢hemistry of metal complexes.

Basis of photochemistry. properties of excited states, excited states of metal

A

complexes and their comparison with organic compounds,;,. Photo-
substitution, photo-oxidation and photo-reduction, "Excited electron
| transfer, Reactions of 2, 2-bipyridines and 1, 10- phenanthroline
complexes, metal complexes sensitisers, Applicalimiﬁphotochemlcal
reactions of co-\o/1:di119’&;&(:01111)01111(1.\ \ \

g b N B g
\i*(/ - /( M- /) t




Unit- V- (&) Moleeular vearvangement

D and A process, reactions of geomelrical and optical isomers, optical
wversions, isomerisation and recemisation of octahedral complexes,
ntermolecular rearrangement.

(B) Fluxional organometallic compounds

Fluxionality and dynamic equalibria,

Books Recommended :

1. Organometallic Chemistry- Ayodhya Singh and Ratnesh Singﬁ
2. Organometallic Chemistry- R.C. Mehrotra and A Singh
3. The Organometallic Chemistry of transition metals- Robert H. Crabtree

4. Organometallic Compounds- Indrajeet Kumar.

Supramolecular chemistry- concept and perspective- J.M. Lehn

Introduction to Supramolecular chemistry- Helena- Dodziuk

Photochemistry- Carle E. Wayne and Richard P, Wayne

Inorganic chemistry- Gary Walfsberg
10. Inorganic chemistry- J, E. Huhey, A. Keiler, L. Keiler, D.K. Medhi
Il Inorganic Chemistry - G.L. Miessier and D.A. Tare

6
1. Supramolecular chemistry — Norendra N, Ghosh.
§
9

Advanced Inorganic chemistry — Cotton and Wilkinson T,




Semester- 1V
Elective Course- | b

Physical Chemistry Special
Full Marks- 70

Unit- |

Unit- 1

Unit- 111

Unit- [V

Unit- v

factors affecting electrode

Credits- 5

(A) Hartree Foek Theory
{onn sl %L'd\ﬁ/ ‘ule, Hartree-Fock

Bor oppenheimer npproxlmanonj alter-Condon  rule,

CQuation, Koopman theory.

(B) Semi Empirica The

HMO Theory

ories

of Bsystems, Bond order, Free vale
rd

and its calculation, Extended Huckle theory. -

Catalysis and Oseillatory Behaviouy

hee and charge density,

Kinetics  of calalytic reaction, Arrhenius intermediates, vant-Hﬁ;ﬁ'

of acid-bage catalyst, Bronsted catal
quation, Oscillatory reaotions,

intermediates, Theory

ysis law,
Hammette

(A) Kinetics of condensed phage Reaction.

solution, Kinetics of lonic reaction; Dependence of

strength and dielectriq constant of the med

fum, Bronsted-Bjerrym €quation,
(B) Study of Fast reactions,

kinetics, stop flow method.

Kinetics of Electrode reactions,

Faradic and non-faradic current rate [aw

in faradic Process, current density,

reaction, Effect of double layer structure o
electrode reaction rateg.

(A) Corrosion

Scope and €conomicy of corrosion, capses and types of COITOSsiON,
electrochemicq) theories of corrosion,

(B) Thcrmodynamics of solids




Q N o479 - N . - § . . g
peeific heat of solids, Finstein heat capacity equation Debye theory of
Specitic heat,

Books Suggested

1. Phvsical L‘hcmisn-_\- P.W. Atkins

Advance Physical Chenustry Gurdeep Raj

Chemucal Kinetics Keith, J. Laidler.

. An Introduction to chemical

thermodynamics R.P. Rastogi & R.R. Mishra

¢ \(\\ 1\\9 A '\
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Semester- 1V
Flective Course- 1¢

Organic Chemistry Special

Full Marks - 70

Unit- |

Unit- 11

Unit- 111

Unit- 1V

Credits- 5

Terpennoids

Introduction, classification,

isoprene rule and special
Structural - determination.

stereochemistry and syath
Lerpeniol, camphor. santonin and abietic acid,

isoprene rule,
esis of citral, a-

Alkaloids

[ntroduction, classification, general method of structy

Structure and synthesis of the following
Atropine, Quinine and Morphine,

re determination,
compounds- Papaverine, Nicotine.

Drug Design

Introductjon, classification, SAR factors affecting bio activity) Theories of
drug activity, Assay of drugs.

Drugs

I. Antineoplastic Agents: Introduetion,

Cancer chemotherapy, role of
alkylating agents

» antimetabolites, natural products and hormones in
gt ) _
treatément of cancer, Synthesis of mechlorethamine, eyclophosphamide,

uracil, mustards, §- mercaptopurine, melphalan,

2. Cardiovascular Drugs: Cardiovascular disease, drug inhibition of

peripheral sympathetic function, direct acting  arteriolar dilators.

Synthesis of -amyl nitrate, hydm\la?zine verapamil, cliazoxidg pl'olﬁ{?ag?,iy-

sorbitrate, quinidine, Methyldopa, atenolol and ox Pprenolol,

3. Anti-tubercular Drugs: PAS, Isoniazid, Ethambutol,
Thiosemicarbozone, Rii‘ampé?ﬁﬁjw ‘




Unit- \ Heteroeyelic Compunds

| Benzofused five membered heterocyclic compounds: Classification,

nmncnclut.urc of aromatic heterocycles, synthesis and reaction of

benzopyrole, benzofuran and benzothiophenes.

2 Five and Six  membered Heterocycles with 'twol or more
heteroatoms: Synthesis and reaction of oxazole, isooxazole, pyrazole,
Imidazole, thiazole, diazine and tetrazines.

fad

Seven and large membered Heterocycles with two or more

heteroatoms: Synthesis and reaction of azepines, oxepines, diazepines.
azocines and thiapines.

Books Recommended :

1. Nawral Products-Chemistry and Biological Significance by J. Mann, R.S.

Davidson, J.B. Hobbs, D.V. Banthrope and J.B. Hatborne.

[ O]

Organic Chemistry by L.L. Finar.
Rodds Chemistry of Carbon Compounds by S. Coffey.

Natural Products Chemistry by Jagdamba Singh and Jaya singh.
The Chemistry of Natural Products by P.S, Kalsi.

Chemistry of Natural Products by Nakamshi,

An Introduction to Medicinal Chemistry by Graham L. Patrick.

oo-._'lc'\u“bw

Textbook of Organic Medicinal and Pharmaceutical Chemistry by Charles O.
Wilson, Ole Gisvold & Robert F. Doerge.

Principles of Medicinal Chemistry by William O. Foye, Thomas L. Lemice and
David A. Williams. )

10 Burgers Medicinal Chemistry and Drug Discovery by M.E. WollfT.

11 Heterocyclic Chemistry by R.R. Gupta, M. Kumar and V, Gupta.

12 Heterocyclic Chemistry by T.L. Gilchrist.

13 Organic Chemistry by L.L. Finar. :



Semester- 1V
) Elective Course (P) 2
Practical (Inorganic Chemistry Special)

I ull Marks = S0 Credits- 5
L Qualitative analysis of Inorganic mixture containing six radicals including
Mo, V, W, Ce 15
2 Analysis of atleast two metal ions in alloys and minerals
W) Dolomite (b) Brass (¢) Solder (d) Steel (&) Bquxite 15
OR

Spectrophotometric determination of Fe, Ni, M Gy, V, Ti, F,
NO;"and Pe™etc. p J;ir g
3 Viva- Voce ’

4, Record File | 5
Books Recommended:

. Qualitative analysis- A.L. Vogel

2. Quantitative Analysis — A. 1. Vogel

e \k
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Full Marks- S0

_ Any one experiments (Marks 30)

(V5 )

Semester- [V
Eleetive course (P) 2b
Practical (Physical Chemistry Special)
Credits- 5

& g :
. Conductometric titration

(1) Dissociation constant of Acetic acid
(1) Strong acid and strong base (NaOH+HCI)
(ii1) $olubility and Solubility Product of Sparingly soluble salts (PbS@,)

Potentiometric ExperimentstDetermination of

(i) E.LF.of Concentration Cell.

(if) pll of a given solution using hydrogen electrode or quinhydrone electrode.
(1i1) Acid-base titration. ;

Partition cocfficients

2N a5 e ; .
(1) Dctcrmm%the artition coefficient of Acetic acid between Benzene and water.

(i1) Determine;:ﬂle partition coefficient of Todine between CCl, and water.
Viva-voce  -15
Note Book -5




Semester- Iu’
Elective Course (P) 2C
Practical Organic Chemistry (Special)

Full Marks - 5 - Credits- 5
TN S

?«f)’ An}’ one experimen?ﬁ}Mar\ks 30)

B

].

4

&

g 3

f‘..

7 ;. 4
4.

Separation and identification of organic compounds using chemical methods from

organic mixtures containing up to three components

Preparation of organic compounds involving several stages

Estimation of carbohydrates, protein, aminoacids, ascorbic acid, blood cholesterol

and aspirin by UV-visible Spectrophotometric method.

15 Marks
Viva Voce o5 fitts

Note Book




G
AECC-1
A- Environmental Sustainability (3 Credit)
B- Swachha Bharat Abhiyan Activities (2 Credits)

Each credit requires 10 hours of teaching- learning for theory
and 20 hours for practical assignment field work.

A-Unit -1 Environmental ethics & ecosystem: Concept of sustainable
development with reference to human values in western and Indian  perspective,
sustainable development & conservation of natural resources (Nature, factors,
structure, development and people participation) development, environment- rural
and urban, concept of Ecosystem.

A-Unit-2 Development and its effect on environment: Environment Pollution -
water, air, noise etc. due to Urbanisation, Industrial civilization, Concept of Global
Warming , Climatic Change, Green House Effect, Acid rain, Ozone layer depletion.
Menace of encroachment of exotic plants particularly parthenium and trees with
special reference to impact on habit & habitat on indigenous flora & fauna.

A-Unit-3 Concept of Bio-diversity and its conservation: Environmental
Degradation and conservation. Govt. Policies, Social effects and role of social
reforms in this direction. Role of science in conservation of environment concept of
Three ‘R’ (reduce, reuse, recycle). Need of environmental education and awareness
programme and ecological economics.

B-Unit -4 Swachha Bharat Abhiyan: The concept of Swachhata as personal,
Gandhian approach towards social and environmental moral values & concept of
swachhata and its relation to moral upgradation of society and freedom struggle.
Awareness Programme related to Swachhata. Role of “Swachchagrahis® in Swachha
Bharat Abhiyan.

Sanitation and hygiene, why sanitation is needed, santation and human rights,
plantation, value of nature, concept of community participation and role of state
agencies. Case study of Sanitation, effects of cleanliness, diseases - infectious and
vector — born Idea of spread of diseases through body and other biological fluids and
excreta.

B-Unit-5 Assignment/Practical/field work based on unit-4
or

Alternative to unit-4 and unit-5 a student can also enrol for Swachha Bharat
Internship programme of MHRD.



(<)

AECC -2 Credit - 5
Human Values and Professional Ethics (3 Credits)
Gender Sensitization (2 Credits)

(One credit requires ten hours of theory and twenty hours of practical/assignment/field
work)

Unit - 1: Variety of Moral Issues, Principals of Ethics and Morality:-

Understanding the Harmony in the Society (society being an extension of family).
Integrity. Work Ethic, Courage, Empathy, Self Confidence, Professional Ideas and
Virtues. Ethics as a Subset of Morality, Ethics and Organizations, Duties and Rights
of employees and employers.

Unit — 2: Holistic approach to corporate ethics:-
Vendantic Ethics - Tagore, Vivekanand, Gandhi and Aurobindo on Ethics, Ethics in
Finance, Business and Environment. Professional Rights, Intellectual Property Rights,
Corporate Responsibility. Social Audit and Ethical Investing, Computer and Ethics.

Unit — 3: Professional Ethics:-

Augmenting Universal Human Order, Characteristics of people-friendly and eco-
friendly production, Strategy for Transition from the Present State to Universal
Human Order, At the Level of Individual- as Socially and Ecologically Responsible
Technologists and Managers, At the Level of Society- as Mutually Enriching
Institutions and Organizations. Case studies of typical holistic technologies and
management patterns.

Unit — 4: Gender — An Overview:-

Gender: Definition. nature and evolution. culture, tradition, historicity; Gender
spectrum: biological, sociological, psychological conditioning; Gender based division
of labour — domestic work and use value.

Unit - 5: Gender — Contemporary perspectives

Gender justice and human rights: international perspectives. Gender : constitutional
and legal perspectives, media & gender, Gender: emerging issues and challenges.



C/

Generic Elective (GE) course

Course title: Human Rights

Course code: GE-1 Credit 5

(There shall be 5 units each consisting of one credit)

Course offered in: Semester- [V

Course content:

Unit Topics
I Conceptual Aspects of Human Rights
a. Meaning and Concept of Human Rights
b. Human Rights, Natural Rights, Civil Rights, Political Rights and Legal Rights. L
1 Evolution of the Concept of Human Rights
a. Magna Carta, The united state declaration of Independence: The French Declaration of the
Rights of Man and the Citizen: United state Bill of Rights: Geneva Convention of 1864:
Universal declaration of Human Rights, 1948.
b. International Bill of Rights, Significance of Universal Declaration of Human Rights
International Covenant on Civil and political Rights, International Covenant on Economic,
Social and cultural Rights.
11 Diversity, Multiculturalism and Human Rights
a.  Value of Diversity: Collective Cultural Rights and the Idea of Universal Human Rights:
Multiculturalism and Minority Rights: protection and promotion of Human Rights in
Multicultural Societies.
b. Beyond Universal Human Rights: Universalism of human Rights: Nation-State and the
Right to national Self-Determination: state Sovereignty and the Politics of
Universal Human rights.
IV | Theoretical aspects of Human rights.
a. Theories of Human rights-Liberal Perspective-Locke, Rousseau, J.S. Mill, Marxian
Perspective-Marx, Gramasci
b. Feminist Perspective of Human Rights.
A% Assignment / Field Work based and Unit I, I, I1I and TV.




(47

Ability Enhancement Course (AEC) or Skill Enhancement Course (SEC)

Course title: : Environmental Law and Policy

Course code: AEC-1/SEC-1 Credit 5
(there shall be 5 units each consisting of one credit)

Course offered in: Semester- 11

Course description: Law and policy plays a major role in the conservation and management of natural
resources as well as pollution control. This course intends to introduce the students to the vast field of
Environmental Law and Policy. The course would be divided into three broad areas. The first part would
cover the basic concepts and principles of Environmental Law. This would include Jjudicial precedents,
which now forms an essential part of environmental jurisprudence. The second part would be divided into
specific introductory modules on forests and wild life including bio-diversity related laws; Air and Water
related laws including mega projects and marine laws; and laws relating to hazardous substances. The third
part would discuss the role of judiciary including the National Green Tribunal in protecting the environment.

Course objectives:
1. To provide an overview of the law and policies relating to environment both at the national and
international level.
2. To critically analyse the implementation of these laws and the role of adj udicatory bodies in the field
Of environment.

Course content:

Unit Topics

I Introduction: Environment: meaning and components

Environment vs Development debates, trigger events, business and environmental law, a brief
introduction to SDGs.

Introduction to environmental laws in India; Constitutional provisions, an overview of the laws
General principles in Environmental law: Precautionary principle; Polluter pays principle;
Sustainable development; Public trust doctrine.

Il Forest, Wildlife and Biodiversity related laws:

Evolution and Jurisprudence of Forest and Wildlife laws; Colonial forest policies; Forest policies
after independence.

Statutory framework on Forests, Wildlife and Biodiversity: IFA, 1927; WLPA,

1972; FCA, 1980; Biological Diversity Act, 2002; Forest Rights Act, 2006.

Strategies for conservation—Dolphin, Tiger, Elephant, Rhino

Il Air and Water Laws

National Water Policy

Laws relating to prevention of pollution, access and management of water and

institutional mechanism: Water Act, 1974; Water Cess Act, 1977, EPA. 1986.

Pollution Control Boards

Ground water and law

Legal framework on Air pollution: Air Act,1981; EPA, 1986 as amended to date includi ng rules
and notifications issued under it.

v Environment protection laws and large Projects

Legal framework on environment protection-Environment Protection Act as the
framework legislation-strength and weaknesses: EIA.

Marine laws of India; Coastal zone regulations, Wetland conservation.

Vv Judicial remedies and the role of National Green Tribunal
Role of judiciary in environmental protection; Infrastructure projects and the Indian judiciary.

o\%




(4
FLearning outcomes:

On completion of this course, the students would:
| Have a strong foundation to undertake specialized courses in the field of environmental laws and policy
2. Develop an inter-disciplinary approach to the issues relating to environment.

Assignments:

Environmental laws in India

Evolution and Jurisprudence of Forest and Wildlife laws
Legal framework on Air pollution

Biological Diversity law

Role of judiciary in environmental protection

Air Laws

Water Laws

Wetland conservation etc.

Eonss Y [ o by paeen
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