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BSc CHEMISTRY

Patel Nagar, Dehiradun, Uttarakhand

g:;Bﬁ_slc-Stmcme of UG Multidisciplinary Program (with Three Core Disciplines) —

Type of Course

';I_Z__)iscipline Specific Core (DSC)
'Piscipline Specific Elective (DSE)
Qeneral Elective (GE)

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

[Jltemship/Apprenticeship / Project/ Community Outreach (IAPC)
Value Addition course (VAC)

Core - Elective- Elective- Ability skill (Internship | Value Total
Discipline Discipline Generic Enhance Enhancement [/Apprentic | Addition credits
Specific Core Specific Elective ment Course (SEC) eship / Course
(DSC) Elective (GE) Course Project/ | (vac)
(DSE) (AEC) Communit
$es Yy
£ Outreach)
i (1APC)
Course/credit Course/ Course/ Course/ Course/credit Course/ Course/ 22
distribution credit credit credit distribution credit credit
(Credits 4) distribution | distribution | distribution | (Credits 2) distribution | distribution
e (Credits 4) | (Credits4) | (credits 2) (Credits2) | (Credits 2)
sl Theory or Theory or
_;': Theo_ry or Theory + Theory + Theory +
: e Practicum Practicum/ | Practicum/
|| eTH - bl
B (3T+iLor | (Credits 4T
2T+2L) or 3T+1iLor
2T+2L)
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*Either CBZ or PCM

combination is allowed

Choose one
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GE-2 (4)

AEC-2(2)
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courses SEC -
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of courses
VAC -2 (2)

Students on exit shall be awarded Undergraduate Certificate (in the field of
Multidisciplinary study) after securing requisite 44 credits in semester | & Il
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BSc CHEMISTR)
DSC A(Botany/Physics
3-(a) hysies) | Choose one from a pool of | AEC~3(2) | Choose one from SEC 3=(2) | Choose one | 22
Courses, DSE A/B/C (4)
DsCB OR OR from a pool
(Zoology/Maths) 3- (4) | GE- 3 (a) of courses
DSC C (Chemistry)3- (4 T/or 3T+10/0r 27421 Internship/Apprenticeship / VAC=-3(2)
(4) OR MOOC Project/ Community
(3141 Outreach
(IAPC) - (2)
*Elther CBZ or PCM
combination is allowed
v DSC A(Botany/Physics) | Choose one from a pool of | AEC-4(2) | Choose one from SEC 4 —(2) Choose one | 22
4-(4) courses, DSE A/B/C (4) fioris 3. ool
i credits) OR oR of courses
(Zoology/Maths) 4- (4) | GE-4(4)
VAC-4(2)
DSC C (Chemistry)a- | (4 T/or 3T+1L/or 2T+2L) :‘r:;:'::;”g: :1":;‘:;:’“‘“"” (
(4 L Outreach
HREL) (IAPC) - (2)
*Either CBZ or PCM
combination is
! allowed
|
i
;é
%! Total =
E . , i b 88
'Students on exit shall be awarded Undergraduate Diploma (in the field of Multidisciplinary
!study/Discfpﬁne) after securing requisite 88 credits in semester lll & IV
Choose one from SEC 5 =(2) 22

L

;
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DSC A1
(Botany or
Physics/Chemistry) 5-
(a
DSC A2
(Botany or
Physics/Chemistry) 5-
(4)

OR
DpscBl
{Zoology or Maths
/Chemistry) 5- (4)
DSC B2
{Zoology or
Maths/Chemistry) 5- (4
(3T+1L)

Choose one
from a pool
of courses,
DSE 3
(a/B/C) (4
credits)
( 3T+1il/or
2T+2L)

OR GE - 5
(4)

OR MOOC

OR

Internship/Apprenticeship /
Project/ Community
Outreach

(1APC) - (2)
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BS¢c CREMISTR
__‘_._-__-_‘—_-___‘-——r-_-——-—-___—-_.__
¥ | Same combination Choose one Choose one from SEC § - (2) 2
taken in Vth semester) | from 3 pool
DsC a1 of courses, CR
(Botany or DSE
thﬂ:’&emlstry] s | (e I: Internship/Apprenticeship /
(a credits) Project/ Community
DSC A2 ( 3Ts1or Outreach
(Botany or 2T+21) (1APC) - (2)
Physics!memlstry} 5- OR GE - 5
(4) (a)
OR OR MooOC
DsSCB1
{Zoology or Maths
/Chemistry) 5. (3
DSCB2
| (Zoology or
| Maths/Chemistry) s. (4
(3T+1L)
“Either CBZ or PCM
combination s allowed
combination is allowed
Students on exit shall be awarded Bachelor of Science (in the field of Multidisciplinary Totate
study/Discipline) after securing the requisite 132 credits on completion of semester Vi 132
Vil DsSCC7-(a) Choose 3 DSE (3x4) Dissertation on Major/Minor { 22
courses (4+2) OR Academic Project/
(3T+1L) OR Entrepreneurship (4+2)
Choose 2 DSE - (2x4) and
one GE (4) course
OR Choose 1 DSE (4) and 2
GE (2x4) courses
(Total= 12)
Vil DsCcCg-(4) Choose 3 DSE (3x4) Dissertation on Major/Minor 22
courses (4+2) OR Academic Project/
(3T+11) OR Entrepreneurship (4+2)
Choose 2 DSE - (2x4) and
one GE (4) course
OR Choose 1 DSE (4) and 2
| GE (2x4) courses
| (Total= 12)




udents on exit shall be award,

" ) Total «
ed Bach Id of Multidisciplina
study/Discipline ) (H chelor of Science (in the field of iplinary

project/e onours with Research or Honours with Academic 176
Vit i ntrepreneurship) after secur ing requisite 176 credits on completion of semester
n Major (Discipline 1) and Minor (Discipline 2) as per guidelines

Course Introduction:

The modified curriculum of Bachelor of Science OR Bachelor of Science (Hons) with Research offers| |

one year certificate, two year diploma, three year degree and four year Degree in (Hons) with Research| |

after securing required credits as per the Curriculum and credit framework for Undergraduate program
guidelines by NEP2020 and UGC. |

Eligibility Criteria for Admission: The candidate must have passed 10+2 with relevant field as a compulsory

subject from a recognized board or its equivalent with minimum 45% marks.

Program Outcomes

PO 1 Bachelor of Science offers theoretical as well as practical knowledge about different subject
areas.
PO2 Graduates will develop scientific temperament to solve scientific problems in emerging
areas of science at National and International level. ;
PO3 Graduates will acquire coherent understanding of the academic field to pursue multi and "
interdisciplinary science careers in future. ‘{
PO4 Graduate will have clarity of thought and expression. Qualities like logical thinking and

decision making will be enhanced

POS5 Graduates plan and execute experiments or investigations, analyze and interpret data
information collected using appropriate methods

PO6 Graduates will be able to compete in various national and international competitive
examinations.




BSc CHEMISTRY
PO7 |G
o f}rﬁduates. will understand the principles of basic and applied sciences and apply them
ogically in environmental and socio-technological context with a systematic approach |
Sor— towards sustainable development. i
08 Graduates will have critical thinking, follow innovations and developments in Science and |
> technology
_I%_?b___ Graduates w!ll acquire effective communication skills
PO11 S ehales Will understand ethical principles and responsibilities for effective citizenship.
Graduates “”"_de‘ff’lop new and enhancing conversational skills that lead to not only to
good communication but alse to the excellent drafting abilities linked with technical
reports and presentations.
PoO12 Graduates will competent enough for doing jobs in Govt. and private sectors of academia,
research and industry.
Program Specific Outcome (PSOs)
PSO1 Phemistry graduates will become familiar with the fundamental concepts in organic,
inorganic, physical and analytical chemistry, i
PSO2 Chemistry graduates will devclop analytical skills and acquire the ability to synthesize, |
Separate and characterize compounds using laboratory techniques. |
PS03 Chemistry graduates will be able to understand the qualitative and quantitative chemical !
analysis of the compounds in the laboratory.
PS04 SKill enhancement courses like chemistry of cosmetics & perfumes, pesticide and
polymer chemistry will equip students with the knowledge and skills which will help
them to make a successful career in the respective industries.
Semester Wise Discipline Specific Core
Semester |Course Type ourse Code |[Course Title L [T [P [C
I CHEDCI01 |Fundamentals of Chemistry 1 3100 3
CHEDL102 (Lab course based on CHEDCI101 0] 0f 201
I1 CHEDC201 [Fundamentals of Chemistry-II 31 0 o3
CHEDL202 [Lab course based on CHEDC201 0 0] 2|1
111 (CHEDC301 |General Chemistry-I 31 0l o3
CHEDL302  [Lab course based on CHEDC301 0O 0 2
v CHEDC401 [General Chemistry-II 31 0l oB
DSC-C CHEDL402  [Lab course based on CHEDC401 gl e} 2l
Vv (Chemistry) CHEDCS501 | Organic Chemistry 310 of3
CHEDLS502 | Lab course based on CHEDC501 0[O0 21

i
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BSc CHEMIST ||
CHEDCS503 | Environmental Chemistry 3|10 03 }
CHEDL504 | Lab course based on CHEDC503 010 211
Vi CHEDCGO01 | Analytical Chemistry 3]0 0]3
CHEDLG602 | Lab course based on CHEDC601 0]0 AR
CHEDCG603 | Pericyclic Reactions and Organic 310 03
Photochemistry
CHEDLG604 | Lab course based on CHEDC603 0[0f 2]1
vl CHEDC701 | Inorganic Chemistry 3/0] 0f3
CHEDL702 | Lab course based on CHEDC701 0[O0 2]1
Vil CHEDCS801 | Physical Chemistry 3/0f[ 0|3
CHEDLS802 | Lab course based on CHEDC801 0]0] 2]1
Semester Wise Generic Elective
Semester | Course Type Course Code | Course Title L [T [P |C
I GE-C CHEGEI103 | s and p block elements and metallurgy 4 [0 |0 |4
1 (Chemistry) CHEGE203 | Atomic Structure, Chemical Bonding and[4 [0 |0 |4
Volumetric Analysis
111 CHEGE303 | General Organic Chemistry and 4 |0 (0 |4
Hydrocarbons
IV CHEGE403 | Chemical Energetics and lonic Equilibria [4 [0 |0 |4
v CHEGES03 | Molecules of Life 4 10 |0 |4
A% CHEGEG603 | Carboxylic Acids, Amines and 4 |0 [0 |4
Derivatives
Semester Wise Ability Enhancement Course
Semester | Course Type Course Code | Course Title L |T |P |C
1 AEC AEC-104 Environment Science-I 2 |10 (0 |2
I AEC-204 Environment Science-11 2 |0 [0 |2
111 AEC-304 English Communication-I 2 |0 |0 |2
v AEC-404 English Communication-II 2 |0 [0 |2
Semester Wise Skill Enhancement Course/IAPC
Semester |Course Type Course Code [Course Title L P [c
| SEC-A/IAPCA |CHESCIO0S5 Basic Analytical chemistry-I ORP2 0 [0 I2
(Chemistry) Inte:rnship/Apprel‘{ticeship /
Project/ Community Outreach/MOOC




B5c CHEMIST
il CHESC205  [Basics of Analytical Chemistry-Il  ORR 0 0 2
Internship/Apprenticeship /
o Project/ Community Outreach/MOOC
m CHESC305 [Chemistry of Soil _and Water ORR 0 0 12
Internship/Apprenticeship /
Project/ Community Outreach/MOOC
v CHESC405 | Pesticide Chemistry OR 2 10 |0 |2
Internship/Apprenticeship /
Project/ Community Outreach/MOOC
v CHESC505 | Fuel Chemistry OR 2 1010 ]2
Internship/Apprenticeship /
Project/ Community Outreach/MOOC
Vi CHESC605 | Business skills for chemist/ OR 2 |0 |0 (2
Internship/Apprenticeship /
Project/ Community Outreach/MOOC
Semester Wise Discipline-Specific Elective
Semester | Course Type Course Code | Course Title L |T]|P |C
11 CHEDE306 | Green Chemistry 3 [0 |0 |3
CHEDL307 | Lab course based on CHEDE306 0 |0 |2 |1
v CHEDE406 | Polymer Chemistry 3 |0 |0 |3
CHEDL407 | Lab course based on CHEDE406 0 [0 (2 |1
\Y CHEDES06 | Quantitative analytical methods 310 0| 3
CHEDLS507 Lab course based on CHEDES06 0|0 2 1
VI CHEDEG606 | Industrial Chemicals and Environment 310 0] 3
CHEDL607 | Lab course based on CHEDEG606 O[O0 | 2] 1
VII (The CHEDE703 |Biomolecules 31 0] 0| 3
ls1ta:i‘.demto CHEDL704 | Lab course based on CHEDE703 oo 2| 1
chisose CHEDE705 |Coordination Chemistry 31 0] 0] 3
any CHEDL706 | Lab course based on CHEDE705 0]0] 2] 1
three CHEDE707 | Electrochemistry 3/ 0| 0f 3
fgigﬁ;'e CHEDL708 | Lab course based on CHEDE707 010 2|1
papers CHEDE709 | Chemistry of Natural Products 310 0| 3
and lab | hop
based on 4 CHEDE?710 | Lab course based on CHEDE709 00| 2| 1
it) (Chemistry)

o
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BSc CHEMIST

CHEDETIT | Rescarch Methodology | 3[1 ] o] 4
Viii | CHEDESO3  Kimeroe i
(The -I1EDE Structure and Properties of Metal 310 0] 3
student ——__Complexes
has 1o CHEDL804 — _Lab course based on CHEDES03 00 2 |
:LISOSC CHEDEROS ch[_cnls and Reactions in Organic 3]0 0| 3
three - [C} hcmmlry
clective CHEDL806 | Lab course based on CHEDES0S 00| 2] 1
theory CHEDES()7 Ad\anccd Methods of Chemical Analysis | 3 | 0 | 0] 3
Eggcrslab CHEDL808 | [ap course based on CHEDES07 00| 2|1
imscd sl CHEDER09 Applications of Computers in Chemistry 310 0] 3
it) CHEDL810 | Lab course based on CHEDE809 010 ] 21 1
—_
CHEDES11 lintellectual Property Right 3 11 o 4
Semester Wise Dissertation
Semester | Course Type Course Code [ Course Title LIT|P|C
VII IAPC CHEDT712 | Dissertation on Major Core/Minor 0 [0 [0 |6
Elective (from VII Semester papers) OR
Academic Project/ Entrepreneurship
VIII IAPC CHEDT812 | Dissertation on Major Core/Minor 0 10 |0 (6
Elective (from VIII Semester papers) OR
Academic Project/ Entrepreneurship
Semester Wise Value Added Course
Semester | Course Type Course Code | Course Title L|T]|P |C
I VAC Choose from the pool of courses offered |0 |0 |0 2
by the University
11 VAC Choose from the pool of courses offered |0 |0 | 0 2
by the University
1 VAC Choose from the pool of courses offered |0 |0 |0 |2
by the University
v VAC Choose from the pool of courses offered |0 |0 |4 | 2
by the University

O




B5¢ CHEMISTR

Discipline Specific Core

Scemester |

Course code : CHEDC101

Course Title : Fundnmcntals of Chemistry |

Semester /Year |

e L |T|P|C
| 3 (00 |3
Course outcomes (COs):

Upon successfu] completion of the course, student will be able to:

reaction mechanism and stereochemistry,

Explain structure of different inorganic, organic molecules/ions, mechanism of
organic reactions and solid-state chemistry.

Lcm

—

COs Predict structure of organic/inorganic molecules on the basis of VSEPR and
hybridization & determine configurations of organic compounds.
LCOG Solve problems related to chemical bonding, atomic structure and states of matter.
—
_—
| Unit Content
1 Atomic Structure: Dual nature of matter; de Broglie concept. Heisenberg

uncertainty principle; its significance. Atomic orbitals, Schrodinger wave equation;
the significance of y and v>. Quantum numbers, radial and angular wave functions
and probability distribution curves, shapes of s, p, and d orbitals. Aufbau energy
diagram, Pauli’s exclusion principle. Hund’s rule of maximum multiplicity.

)UA;)/P)U/—»{ *‘%V =




rJ |

- BSc CHEMIST
Chemicenl Il'r:;ltliﬁg:l:
limilnliuns:; various ty
organic molecules, Vy

lonic -|')l.l.l-]t-f, covalent _h:)}ld_-\?:;lhcr-lcc' f_ln;m(;y_,-_a_r_ld_ its
Pes of hybridization and shapes of diflerent inorganic and
lence Shell Electron Pair Repulsion Theory (VSEPR) and
st ’ ? - ‘

shapes  of Nij3, H20, H30*, SF4, CIF3, 1€12°, NH4' and other simple
molecules/ions (Co2, 50, €207, 504>, NO3
Xenon,

3

o ro'*y including compounds of

ganic Reactions: Rcsonanct?’
rcagents- g iles . o CIcc"meric effect. Typcs-d
; _ Clectrophiles  and nuclcophiles, Energy considerations. Reactive
mtermediates- carbocations, carbanions, frec radicals,
Stcrenchcmistry of Organic Compounds: T
clements of Symmetry,
activity, properties of e

ypes of isomerism- optical isomerism-
molecular chirality, ¢nantiomers, stereogenic centers, optical
: hantiomers, chiral and achiral molecules diastereomers, threo
and c'rylhm diastereomers, meso compounds, inversion, retention, and racemization,
i Relative ang absolute configuration, Sequence rules, D & Land R & S systems of
&‘9\ nomenclature, '

Geometrical 1Isomerism: Determination of the configuration of geometrical isomers, F
& 7 system of nomenclature,

5 Slﬂfcs' of Matter-I: Gaseous State-Postulates of the kinetic theory of gases,
deviation from ideal behavior, van der Waal’s equation of states, Critical phenomena

D it
PV isotherms of real gases. Molecular velocities: Root mean square, average, and
most probable velocities. Numerical problems.

Liquid State-Intermolecular forces, Structural differences between solids, liquids,

and gases, Physical properties of liquids: surface tension and viscosity. Numerical
problems.

6 States of Matter-11: Solid State: Introduction to crystalline materials, Definition o

space lattice, unit cell, crystal planes, Miller indices, Laws of crystallography — (i)
law of constancy of interfacial angles (ii) law of rationality of indices (iii) law of
symmetry.

Symmetry elements in -cryslals, X-ray diffraction by crystals. Bragg’s equation,
Numerical problems.

Colloidal State: Definition of colloids, classification of colloids, Solids in liquids
(sols): properties — kinetic, optical, and electrical; stability of colloids, protective
action, Hardy-Schulze law, gold number.

Books Recommended:

i. Lee, J.D., “Concise, Inorganic Chemistry”, Oxford University Press, 2008, India, 5%
edition.

ii.  Puri, B.R., Sharma, L.R., and Kalia, K.C., “Principles of Inorganic Chemistry”, Vishal
Publishing Co., India, 2020, 33" edition. iii. Madan, R.L., “Chemistry for Degree
Students, B. Sc. First Year”, S. Chand Publishing, New Delhi, India, 2011, 3™ edition.

iv. Madan, R.D., Malik, U.M:-and Tuli, G.D., “Selected topics in Inorganic

| (_> U@J&M 2oV \(J/ /\:1




Chemistry™, s, Chand Publishing, New Delhi. India, 2010,

Course code : CHEDL102

Course Title ! Labco
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Course outcomes (COs): :

—

Upon successfy] completion of the course, the student will be able to:

using Fischer Projection.

'—___———___

CO1  Gainkne e = :
-Galn kn_owl?dge about the concepts of qualitative analysis of cations and anions in
norganic mixtures,

_Egi___ Understand 1ab hazards and safety precautions.

Co3 Determine of absolute configuration of organic molecules using ball and stick
models,

CO4 lllystrat.c the structure of simple organic compounds showing their stereochemistry
using Fischer Projection,

COs5 Evaluate surface tension of liquids using stalagmometer.

CO6 Solve problems related to configuration and surface tension.

Unit Contents
1 Laboratory hazards and safety precautions
2 Salt mixture analysis: Identification of acid radicals (three to four)
including
anions in combination and basic radicals upto II Group in the given salt
mixture,
3 Organic exercise: Determination of absolute configuration of organic

molecules using ball and stick models. Students are supposed sketch the
structure of simple organic compounds showing their stereochemistry

liquid using Stalagmometer.

4 Physical exercise: Determination of relative surface tension of the given|

Books Recommended:

i. Mendham, J. Vogel’s Quantitative Chemical Analysis, Pearson, 2009.
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i ::nnfs. D. C (E)ll:lﬂlil.:lli\'c Chemical Analysis. 6th Ed., Freeman (2007) Chapters 3-5. iii |
ams. B. C. Exploring Chemical Analysis, 9th Ed. New York, W.H. Freeman, 2016, iv

!\hopkalr. S.M. Basic Concepts of Analytical Chemistry. New Age
lnlcrnanmml Publishcr, 2009,

Semester I1
Course code : CHEDC20]

Course Title

3 Fundamcntalsul'Chcmistry-ll |
Semester /Year - I1

L |[T[P]C
| 3 Joo[3
: T e

Course outcomes (COs):

Upon successful completion of the course, student will be able to:

CO1 Gain knowledge of the basics of chemical bonding. properties of s and p
block element, aliphatic & aromatic hydrocarbons, chemical kinetics.
catalysis and thermodynamics.

CcO2 Understand fundamentals of chemical bonding. properties of s and p block element,
aliphatic & aromatic hydrocarbons, chemical kinetics, catalysis and
thermodynamics.

CO3 Develop concept of chemical bonding, aliphatic & aromatic hydrocarbons, chemical
kinetics and thermodynamics.

CO4 Explain MOT, s and p block element properties, preparation and aliphatic and
aromatic hydrocarbons properties.

CO5 Derive integrated rate equations and half-lives for first, second and zero

~_ order reactions and also evaluate heat capacities at constant volume, pressure
H and Kirchhoff’s equation. .
3:' CO6 Solve problems related to chemical kinetics and thermodynamics.

Units Content

o /
e o B )
&%
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Chemical Bonding-11: Molecular Orbital Theory (MOT) as applied to diatomic
!mmc'muclcarﬂlctcrnnuclcar inorganic molecules. MO diagrams and bond order of
H2, He2, Li2, Be2, B2, C2, N2, 02, F2, Ne2, CO, NO, HF difference between VB
and MO theories. Polarization of covalent molecules, Polarizing power, and
polarizability; Fajan's ruje. Weak interactions-hydrogen bonding in inorganic and
organic molecules and van der Waals interactions.

—_— T AR

Salient Features of - and p-Block Elements: General discussion with respect to
all periodic (Occurrence, electronic configuration, atomic & ionic radii, density,
loni » metallic behaviour, electropositive nature, electronegativity,
electron affinity, hydration energy, flame colouration, photoelectric effect,
polarization power, boiling and melting point) and chemical properties (reactivity
lowards water, Oxygen, air and moisture, hydrogen, halogens, ammonia). Diagonal
relationship, Catenation, inert pair effect and interhalogen compounds.

Aliphatic Compounds: Chemical reactions of alkanes. Mechanism of free radical
halogenation of alkanes. Cycloalkanes- Baeyer’s strain theory and its limitations.
Chemical reactions of alkenes- mechanisms involved in hydrogenation,
electrophilic and free radical additions, Markownikoff’s Rule, hydroboration-
oxidation, oxymercuration- reduction. Substitution at the allylic and vinylic
positions of alkenes.Chemical reactions of alkynes, Mechanism of electrophilic
and nucleophilic addition reactions, hydroboration- oxidation.

3 Aromatic Compounds: Aromaticity- the Hiickel rule, aromatic lons. Aromatic
electrophilic substitution- general pattern of the mechanism, role of o and n

S Chemical Kinetics and Catalysis: Chemical kinetics and its scope, rate of a
reaction, factors inﬂuencing the rate of a reaction— concentration, temperature,
pressure, solvent, light, catalyst; hetero and homocatalysis, significance.
Molecularity, Order of reaction- zero order, first order, second order, pseudo-order,
Radioactive decay a first order phenomenon, half-life period, Methods of
determination of the order of reaction- differential method, method of integration,
method of half-life period and isolation methods, Numerical problems.

— |

R e e R e
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Thermo s - ' . |
dynamics 1: Defir

¢ Definition of thermodynamie ¢ ' : |
ern | e derms, system, surroundings,
cle. Types of thermody e ‘ .

exiensive propert; .Imrmc systems and thenmodynamic processes Intensive mnd
properties. Concept of heat and work, the first law of thermaodynmmies,

ar itic 't

m‘:(:::ml::ﬁ:::;:::ll:ct‘:fngll‘clnlnl tl-ncr[;y and enthalpy. Heat capacity - heat ciapacities

9 dU & a1l for c; ‘cunf‘.laul pressure and their rclullinlmhip, caleulation of w,

conditiors, Th. ol I nnam‘n ol ideal pases u!uIcr 1sothermal and Icvcl.ﬂihlc
rmochemistry, Standard enthalpy of formation - Hess's law of hewt

summatio i ic i .
! n and .IIS npplluutinn. l(."!llp{'l'ﬂllll’l! (I‘_.pe“dc"cc of cnl!mll-;y. Kirchofl's
cquation, Numerical probl

— " TtTical problem

cms.

Books Recommended:

i Lee,J.D., “Concise,

Ind

|

Chand Publishing,New Delhi, India, 2011, 3"
Malik, U.M. and Tuli, G.D.,

Puri, B.R., Sharma, L.R., and Kalia, K.C,, “p
Chemistry”

; Inorganic Chemistry”, O ara N
ia, S"edition. ry”, Oxford University Press, 2008,

. rinciples of Inorganic
» VishalPublishing Co., India, 2020, 33" edition. iii.

Madan, R.L., “Chemistry for Degree Students, B, Sc. First Year”, S.

edition, iv, Madan, R.D,,
“Selected topics in Inorganic Chemistry™,

S.Chand Publishing, New Delhi, India, 2010.

Course code

: CHEDL202

Course Title

: Lab course based on CHEDC201

Semester /Year : 1I

L |T|PF|C

Course outcomes (COs):
Upon successful completion of the course, student will be able to;

CO1 Gain knowledge about the concepts of qualitative analysis of cation and anions
in inorganic mixtures.

CO2 Understand lab hazards and safety precautions.

CcO3 Determine the strength of given solution by acid-base titration method.,

CcO4 Differentiate between alkanes, alkenes and alkynes,

COs Distinguish between aliphatic and aromatic compounds using chemical and physical
tests.

sl 3 N \we —
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BSc CHEMISTS

6 : : : ;
co Calculate relative Viscosity of the given liquid using Ostwald viscomelter,

Contents

anic exercise
lttzrms. l:ts Standardization using a primary standard solution, determination of the
strength of unknown solution. For example: preparation of NaOH solution
(secondary standarg say N/10), preparation of (COOH)2 solution
(primary slanda:rd say N/10), standardization of NaOH solution titrating it against
(COOH)2 solution using phenolphthalein (indicator) and then the determination of
the strength of given HCI solutjon.

S —
3 O.rganlc. exercise: Differentiation between alkanes, alkenes, and alkynes.
Dlﬂ'c_rentlatlon between aliphatic and aromatic compounds using chemical and
physical tests.
4 P-hysical exercise; Determining the given liquid's relative viscosity using Ostwald
L Viscometer.

Books Recommended:
i Mendham, 1., A. 1. Vogel’s Quantitative Chemjcal Analysis 6th Ed., Pearson, 2009,

- Warc!s‘?rorth Publishing Company, Belmont, California, USA, 1988.
iii. Christian, G.D. Analytical Chemistry, 6th Ed. John Wiley & Sons, New York, 2004.
iv.  Harris, D. C, Exploring Chemical Analysis, 9th Ed. New York, W.H. Freeman, 2016.

Semester II1

[ Course code : CHEDC301
Course Title :  General Ch emistry-I

‘_J gemmterﬁear : III

5 L [T|pP|C
i 3 [0 o3
Course outcomes (COs):
Upon successful completion of the course, student will be able to:
CO1 Gain knowledge of transition elements, coordination chemistry, halides, alcohols,
phenols,thermodynamics, chemical equilibria.
CcO2 Understand concepts of transition elements, coordination chemistry, halides,
alcohols, phenols,thermodynamics, chemical equilibria,

W ke
M:%*‘ o /@/f/ [l




8Sc CHEMISTRY

CcO3 Expl

thermodynamics, chemical ¢

ain  transiti inati
tion clements, coordination chemistry, halides, alcohols, phenols]
quilibria.

mecl

llustrate theories of coordination

chemistry, propertics of transition clements,

1anism ili g
ofnuclcophlhc substitution and name reactions.

B CcO5 Pred

organic reactions and

ict the geo { ° :
geometry and magnetic nature of coordination compounds, mechanism of

feasibility of reactions.

} CcO6 Solv

€ numeri 3
erical problems related to thermodynamics, chemical equilibria.

Contents

(Sl‘hc.mlstry of Trz'msition Elements (First, second and third Transition
crlc_s). Cl.larz.lcterlstlc properties of the elements; electronic configuration,
atomic & ionic radii, oxidation states ionization energy, boiling & melting

points, f:omplcx compound formation, colour, catalytic properties and magnetic
properties. coordination number and geometry.

Coordination Chemistry-I: Definition, terminology (ligand, coordination
number, coordination sphere, complex ion etc.), Nomenclature of coordination
comp(.)unds (IUPAC system), Werner’s theory for coordination compounds,
effective atomic number (EAN) concept, 18-electron rule, Valence Bond
Theory (VBT) for coordination compounds, geometry of complexes

(tetrahedral, octahedral, square planar), Crystal Field Theory, Magnetic
properties of complex compounds.

Halides: Chemical reactions. Alkyl, aryl and vinyl halides. Mechanism of

nucleophilic substitution reactions, SN2 and SN1 reactions with energy profile
diagrams.

Alcohols and Phenols: Alcohols: Preparation, Properties and Chemical
reactions of alcohols. Dihydric alcohols-methods of preparation, chemical
reactions of vicinal glycols, oxidative cleavage [Pb(OAc)4 and HIO4] Trihydric
alcohols-methods of formation, chemical reactions of glycerol.
Phenols: Physical properties and acidic character. Comparative acidic strengths
of alcohols and phenols, resonance stabilization of phenoxide ion. Reactions of
phenols-electrophilic aromatic substitution, acylation and carboxylation.
Mechanism of Fries rearrangement, Claisen condensation, Gatterman synthesis,
and Reimer-Tiemann reaction.

1
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Nooks Recommended: o

Conrse code : _(j'-l‘l-iil)l..!lﬁ
Course 'I'_Iiﬁ

.‘il‘lll(‘-xl(‘;'- ?-\’hcil_l" 1]

PS¢ CHEMISTRY

Thermodynnmies 11 Second

law of thermodynamics, need of the law,
GHTerent stnteme

s ol the Taws Camot eyele and its efliciency, Carnot theoreny,
Coneept oF entropy. COtropy as nostate function, entropy as o function of V nnd‘
1oentropy ax i fanction of 1 and 1. Clausive inequality, entropy as criteria of
Kpontanelty and equilibetum, Fntropy change in fdeal gasos. Gibbs fiee encrgy
and- Helmholtz work functions, Criterin for thermodynamic equilibrivm and
spontancity, Varation of G and A With I, Voand T, Gibbs- Helmholtz equation,

Numerien| problems,

O Chembenl Equilibrium: The law
constant, factors influenc

Ko, Le-Chatelier's principle, Numetical problems,

Lee, ).D,, “Concise

« Inorganic Chemistry™, Oxford University Press, 2008,
Indin, $"edition,

Pari, BR., Sharma, L.R., and Kalin, K.C., “Principles of Inorganic
Chemistry®, VishalPublishing Co., India, 2020, 33" edition. iii. Madan,

R.L., “Chemistry for Depree Stadents, I3, Se. Second

Year™, S. ChandPublishing, New Delhi, India, 2011, 3" edition.

of mass action, free energy and equilibrium
Ing equilibrium constant, relationship between Kp and

: Lab course based on CHEDC301

L~
(=]
=
o

Coursce outcomes (COs):
Upon successful completion of the course, student will be able to;

COl1 Gain knowledge of laboratory hazards and safety precautions.

CcO2 Understand physical, inorganic and organic exercises.

CO3 Determine the critical solution temperature of partially miscible liquids.
CO4 Differentiate between alcohols and phenols.

COs Test the inorganic mixtures of acidic and basic radicals in given samples,




rganic €xercise:

: o group tests

Dlﬁerenhatlon between alochins P for alcohols and phenols|
tests.

_-_-_-_—-_—-——-____

and phenols using chemical and physical
4 Physical exercise: Determination iti ;

Books Recommended:

i. Mendham, JLAL L Vo

Semester-1v
| Course code - CHEDC401
_C_ou_rsc Title ¢ General Chemistry-II
Semester /Year : IV
L |T|pP|C
- 3 (oo 3
Course outcomes (COs):

Upon successful completion of the course, student will be able to: ~

Col1 Gain knowledge of basic concepts of acid
' aldehydes, ketones, carboxylic acids and e

and bases, inner transition elements,
lectrochemistry.

\ ) ) \purn — | ¥
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BSc CHEMISTRY

Understand the chemistry of neid oo
ald 1 > f o] i it
the chemistry of acid and bases, inner transition elements, and
clectrochemistry
Establish the mechaniom
=tabhish the o N T — i “of
: ; l'I]l.‘ChI'lI‘II.‘\II] of nucleophilic addition reactions of aldehydes,
ctones, carboxylic acids.

| Explain conce R por 3 e
W p epts of acid and bases, inner transition clements and carbonyl
compounds,

CcOs5 Summari; ~Once . e -
nze the concepts of clectrochemistry and its applications.

[ CO6
L

Solv °ri
olve numerical problems related 1o clectrochemistry.,

Unit
Contents

: Acids and I-iascs: Arthenius concept, Bronsted-Lowry concept, and Lewis
I. concept of acids and bases; Hard and Soft Acid-Base Theory: Classification of
P acids and bases as hard and soft. Pearson’s hard and soft acid base concept, acid
base strength and hardness and softness.

Chcmlstr}-' of Inner Transition Elements: Chemistry of Lanthanides: Electronic
configuration, oxidation states, atomic & ionic radii, lanthanide contraction and its
consequences, complex formation, colour; Methods of separation of lanthanides

Chemistry of Actinides: General features of actinides-electronic configuration,
atomic & ionic radii, ionization potential, oxidation states and complex formation.

r

Aldehydes and Ketones: Comparative account of properties of aliphatic and
aromatic aldehydes and ketones. Mechanism of nucleophilic additions to carbonyl
group with particular emphasis on benzoin, aldol, Perkin condensation.
Condensation with ammonia and its derivatives; Wittig reaction, Oxidation of]
aldehydes, Baeyer- Villiger oxidation of ketones, Cannizzaro reaction,
Clemmensen, Wolff-Kishner, LiAIH4 and NaBH4 reductions.

LF5 )

4 Carboxylic Acids: Reactions of carboxylic acids, Hell-Volhard- Zelinsky reaction.

Synthesis of acid chlorides, esters and amides.
Reduction of carboxylic acids, mechanism of decarboxylation. Methods of

preparation and chemical reactions of unsaturated monocarboxylic acids.

5 Electrochemistry I: Electrical transport-conduction in metals and electrolytic
solutions, specific conductance and equivalent conductance, measurement of
equivalent conductance, variation of equivalent and specific conductance with
dilution. Arrhenius theory of electrolytic dissociation and its limitations, weak and
strong electrolytes, Ostwald’s dilution law, its uses and limitations, Numerical

Problems.

o " A w:;p
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poe CHE MISTIt‘i’,_ ,:

i .l"-lt‘tlmthcmistry 12 Types of reversible clectrodes-gas-metal ion, mcmi-mcmd
| ion, metak-insoluble salt anion and redox electrodes. Electrode reactions, Nernst
| equation, derivation of cell EMF and single electrode potentinl, standard hydrogen
electrode-reference clectrode, standard electrode potential, sign conventions,
clectrochemical  scries and  its  significance.  Elcctrolytic and  Galvanic
| cellsreversible  and  irreversible cells. conventional  representation of
clectrochemical cells. EMF of a cell and its measurements. Calculation of
- | thermodynamic quantities of cell reactions (AG. AH and K), Numerical I‘mblcmsJ

Books Recommended:

n. Willard. H.H. et al.: Instrumental Methods of Analysis, 7th Ed.

Wordsworth PublishingCompany, Belmont. California, USA, 1988.
Christian, G.D. Analytical Chemistry, 6th Ed. John Wiley & Sons, New York, 2004.
Hams, D. C. Exploring Chemical Analysis, 9th Ed. New York, W.H. Freeman, 2016.

\

Mi

-q
2. 4
| Course code : CHEDLA402
']'_aurse Title : Lab Course based on CHEDC401 | B
i =
| Semester /Year : IV f
L |[T|P|C \
| 0 |0 ]2]1 F‘
Course outcomes (COs):
Upon successful completion of the course, student will be able to:
Co1 Gain knowledge of laboratory hazards and safety precautions.
_ cam | CO2 Understand physical, inorganic and organic exercises.
B CO3 Determine the concentrations of oxidising and reducing agents through
double titration

CO4 Differentiate between aldehydes, ketones and carboxylic acids

COs Test the solubility of salts

CO6 Solve practical problems related to physical chemistry.

Unit Contents
1 Laboratory hazards and safety precautions
2 Inorganic exercise: Volumetric exercises (double titration) based on
redox reactions involving internal as well as external indicators.

@\MJ/ . \\\W / | 2



_d
3 AT e
g(l]'glamc exercise: Pmltmmmy and Functional group tests for
el)’(}es. ketones and carboxylic acids (both aliphatic and
aromatic).
4 Physical exercise: Determination of solubility of salts.

Books Recommended:

i.  Mendham, J,, A. I. Vogel’s Quantitative Chemical Analysis 6th Ed., Pearson, 2009.

ii.  Willard, H.H. et al.: Instrumental Methods of Analysis, 7th Ed.
.W?rdsworth PublishingCompany, Belmont, California, USA, 1988.
iii. Christian, G.D. Analytical Chemistry, 6th Ed. John Wiley & Sons, New York, 2002

’\I\

e

BSc CHEMISTF

23



Semester /Year - A%

BSc CHEMISTRY |

Semester-V
Course code : CHEDC501

Course Title

! Organic Chcmistry

W
(=]
=
w

Course outcomes (COs):

Upon successful completion of the course student will be able to:

CO1

Gain .kr_mwledgc of the basics of Reagents used in organic synthesis, nitrogen
containing organic compound, carbohydrates and proteins.

co2

A

U'nderstand fundamentals of types of reagents, Chemical reactions of nitroalkanes
nitroarenes.

CO3

Develop concept of types of dyes, carbohydrates, protiens etc

CO4

Explain mechanism of different organic reactions.

CO5

Illustrate and understand mechanism of different organic reactions

CO6

Summarize basics of organic synthesis, nitrogen containing,organic compounds,
biomolecules and dyes.

Unit

Contents

Reagents in Organic Synthesis: Types of reagents, acetylene, ammonia,
Bayer's reagent, NBS, n-buty! lithium, chromic acid, chromium trioxide,
diborane, DMSO, Fehling reagent, Grignard reagent, hydrazide, hydrogen
peroxide, potassium dichromate, potassium permanganate, Raney Ni, silver
nitrate, sodium borohydride, NaH, THF, TMS, Tollen's reagent.

Nitrogen Containing Organic Compounds: Chemical reactions of
nitroalkanes. Mechanism of nucleophilic substitution in nitroarenes and their
reduction in acidic, neutral and alkaline medium. Physical properties.
Separation of mixture of primary, secondary and tertiary amines. Structural
features affecting basicity of amines. Preparation of alkyl and aryl amines
(reduction of nitro compounds, nitriles), reductive amination of aldehydic and
ketonic compounds. Gabriel- phthalimide reaction, Hofmann bromamide
reaction.

Dyes: Color and constitution, types of dyes, Alizarin, Indigo, Congo red,
Malachite green, Methylene blue, Phenolphthalein, Methyl orange.

o

B o

} c\% -

24



Vi, " "

b

4 : ST . .
C‘"""’h) drates and Proteins:  Classi fication, mechanism of osazone E

Books Recommended:

iii.

BSc CHEMISTRY

formation, chain lengthening and chain shortening of aldoses. Configuration
of Mmonosaccharides. Erythro and threo diastercomers. Epimers and anomers
Cyclic structure of D(+)-glucose. Mechanism of mutarotation.

> . . . 3 a . . .
Proteins: Classification, structure and stereochemistry of amino acids. Acid
base behavior, isoclectric point and electrophoresis.

Finar, 1.L., “Organic Chemistry™, Pearson Education India, 2002, 6™ edition.

Eliel, E.L. and Wilen, S.H., “Stereochemistry of Organic Compounds”,
Willey, 1994, 1%edition.

Bo_\_'d, Morrison and Bhattacharjee, “Organic Chemistry”, Pearson Education
India,2010, 7" edition.

Mukfarji: S.M., “Reaction mechanism in Organic Chemistry”, Laxmi
Publications,2007, 3 edition.

Course code : CHEDLS502

Course Title : Lab course based on CHEDC501

Semester /Year : V

Course outcomes (COs):
Upon successful completion of the course, student will be able to:

CO1 Gain knowledge of laboratory hazards and safety precautions.
CO2 Understand mechanism of organic synthesiss.
CO3 Determine the yield of synthesized organic compounds.
CO4 Analyze carbohydrate and protien
COs Separate the binary organic mixture.
CO6 Prepare organic and inorganic compounds.

Unit Contents

1 Laboratory hazards and safety precautions




B5¢c CHEMISTRY

N ] ()h—rﬁ_n?flc_'}]—ﬁﬁmnii;;_dn"n_n_ljr‘i'i;:' “Analysis of Nitrogen containing |
organic compounds (detection of elements, amines, nitro, amides and
anilides)

Binary mixture of organic compounds scparable by water .
Organic synthesis: through nitration, halogenation, acetylation,
sulphonation and simple oxidation

3 Qualit

: 5 : :
ative analysis of carbohydrate and protien |

! Course code : CHEDC503

Course Title : Environmental Chemistry

[Scmcstcr Near : Vv
[N' f PG

Course outcomes (COs):
Upon successful completion of the course student will be able to:

B" l Get knowledge about the environment, its segments, and pollution.
' co2 I Understand the composition of the environment and the pollutants present in it.
co3 Explain the chemistry of water, soil and atmosphere.
Co4 Focus on environmental pollution and remedeation,
Cos To use practical approach for determination of different pollutants.
} €06 Generalize the concept of pollution.
Y
l Unit ] Contents
| Environmental Segments (Atmosphere, Hydrosphere, Lithosphere, Biosphere),

atural Cycles of the environment (The Hydrologic, Oxygen, Nitrogen,
Phosphate and Sulphur Cycle), Commonly Used Terms

2 Air-Chemical and photochemical reactions in atmosphere, smog formation,
oxides of N, C, S, O and their effect, Acid rain, pollution by chemicals,
petroleum, minerals, chlorofluorohydrocarbons. Analytical methods for
measuring air pollutants. Continuous monitoring instruments




B -1

o)

BSc CHEMISTRY

R Soil-Mincral components in soil, Exchangeable cations and cation exchange
capacity, Acid - Basc ion cxchange reaction in soils, Profilc and [ts
Importance, Micro and macro-nutrients in soil, Nitrogen, phosphorous and
potassium in soil, Wastes and pollutants in soil.

4

Aquatic pollution- inorganic, organic, pesticides, agricultural, industrial and
sewage, detergents, oil spills and oil pollutants. Water quality parameters-
dissolved oxygen, biochemical oxygen demand, solids, metals, content of
chloride, sulphate, phosphate, nitratc and micro-organisms. Water quality
standards. Analytical methods for measuring BOD, DO, COD, F, Oils, metals
(As, Cd, Cr, Hg, Pb, Se etc.) residual chloride and chlorine demand.
Purification and treatment of water

Books Recommended:

i. De., AK., Environmental Chemistry, 4th ed., New Age international (P)
Limited, New Delhi 2001

ii. Environmental Pollution Analysis, S.M. Khopkar, Wiley Eastern.
iii. Environmental Chemistry, Sharma and Kaur, Krishna Publishers.

Course code

: CHEDLS502

Course Title

Lab course based on CHEDC501

Semester /Year : V

=
o
o)
9}
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Course outcomes (COs):
Upon successful completion of the course, student will be able to:

CO1 Gain knowledge of laboratory hazards and safety precautions.
CO2 Understand practical aspects of water and soil analysis
CO3 Determine concentration of pollutant.
CO4 Analyze water and waste water for physicochemical characterization
CO5 Identify Pollutants present in wastewater.
CO6 Calculate results obtained
Unit Contents
1 Laboratory hazards and safety precautions

7&@’/ ho,
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Determination of physlcochemical parnmeters of water nnd waste

Waler and o)) sample Le DO, DOD, COD, pll, Alkalinity, TDS,
| turbidlit s conductivity,

—__Scemester-V]
Course code ¢ CHEDC601

Course Tltle

: Annlytien) Chemistry
Semester /Year ; V]

L |T|¥e

Course outcomes (COs):

Upon successful completion of the course, student will be able to:

CO1 Guain knowlcdgc of basic concepts al‘spcclroscopy. green chemistry, data
analysis and analytica] techniques,
CcO2
Understand theory of Spectroscopy, green chemistry, data analysis and
analytical techniques.,
CO3 Explain green chemistry, data analysis and analytical techniques,
CO4
Explain principle, applications and instrumentation of spectroscopic
techniques.
COSs
Summarize concepts of green chemistry and spectroscopy.
CO6 Solve problems related with data analysis
Unit Contents j
| Data Analysis: Errors; Definition, types of crrors, precision, accuracy,
absolute, Significant Figures; significant figures in
Arithmetic-nddition, subtraction, multiplication and division, Mean angd
Standard deviation,




Analytical Techniques:
coulometric anal ysis. Therm

ogravimetric analysis,
Chromatography-

Introduction, Types, paper and column chromatography

Basic concepts of clectro-gravimetric  and

Spcclrosmpy: Ultraviolet (UV) absorption spectroscopy- absorption laws
(Beer-Lamben law), molar absorptivity, presentation and analysis of UV
Spectra, types of electronic transitions, effect of conjugation, concept of
chromophore and  auxochrome. Bathochromic, hypsochromic,

hyperchromic and hypochromic shifts.

Infra-Red (IR) absorption
Law, intensity and position
absorptions of various functi

Spectroscopy- molecular vibrations, Hooke's
of IR bands, fingerprint region, characteristic

v onal groups and interpretation of IR spectra of
simple organic compounds.

gy

Books Recommended:
i. Clark, J. H., and Ma
Blackwell, 2002.

ii. Anastas, P.T. and Williamson,
ChemicalSyntheses and Processes, Ox
iii. Ozin, G.A., Arsenault, A.C. and L.

Nanomaterials, Royal Society of C
2008, 2

T.C. Green Chemistry: Frontiers in
ford University Press, New York, 1999,

hemistry,

Course code

Course Title

: CHEDLG02

: Lab course based on CHED601

: Semester /Year : VI

(=]
=]
[
ok

Course outcomes (COs):
Upon successful completion of the course, student will be able to:

CO1

Gain knowledge of laboratory hazards and safety precautions.

CO2

Understand the practical aspects of s

pectroscopic and chromatographic
techniques and elemental analysis,

CO3

Determine the functional group of organic compounds by IR and UV.

CO4
COs

Analyze organic compounds by spectrophotometer,

Demonstrate paper chromatography of amino acids/d

yes and extraction of
caffiene.

s

A
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B5c CHEMISTRY

cquarrie, D.J., Handbook of Green chemistry and Technology, Wiley-

Benign

Cademartiri, Nanochemistry: A ChemicalApproach to

29
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COo [ Inter

yret the spectral dat col nds

1 pret the spectral data and chromatograms ol organic compounds

Unit =
: - Contenls
: aboratory hazards and safety precautions :
- A . Ty i’ et 1 1 i T
Spectroscopic exercise: Functional Group determination by

UV : it . : : includi
1 I'lml IR Spectroscopy; analysis of organic compotds ncludng
alco “?I“_“' phenols, carboxylic acids, carbonyl compounds, nitrogen
containing compounds. BEo=c s
3 . " . - £

Chromatographic technique: Demonstrative Chromatography-papcr
ch’runmlugruphy (Analytical separation of organic compounds- Amino
acids/ dyes)

_

Course Title . Pericyclic Reactions and Organic¢ Photochmistry

Course code : CHEDCG03

—Scmcsler Near : VI

Course outcomes (COs):

Upon successful completion of the course, student will be able to:

]

Ccol Get knowledge about the pericyclic and pholochcmical reactions. _____l

—

and ph(nochcmicai reactions. -

CcO2 Understand about the pericyclic
| -

CcO3 Explain various pericyclic and pholochcmical reactions.

-

cal reactions. | . ' ,

il o .LLJ_.,-.' itk
and photochemwal reactions.

PPy

[llustrate different of pericyclic and photochemi

co4

clic

the mechanism of pericy

CO5 Compare

|

\Write aboul different type pericyclic and pholochemical reactions. ‘,

Sy T

3

=
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BSc CHEMISTRY

Unit I P
i Contents [ ]

I [Pericyclic Reactions o
Molecular orbital symmetry,

‘ Fronticr orbitals of ethylene, 1,3-butadicne, 1,3,5hexatriene
'".ld allyl system. Classification of pericyclic reactions. WoodwardHoffimann correlation
diagrams. Conscrvation of orbital symmetry, State corrclation diagrams, aronutic
transition state (ATS) theory, generalized orbital symmetry (GOS) rule. Frontier
Molecular Orbital (FMO) and Perturbation Molecular Orbital (PMO) approach.
Electrocyclic reaction; conrotatory and disrotatory motions, orbital correlation diagrams
for 4n, 4n+2 and allyl systems, torquoselectivity. |

Cycloaddition: antarafacial and suprafacialaddition, 4n and 4n+2 systems, 2+2 addition

of ketenes , 1,3 dipolar cycloaddition, Diels-Alder Reaction and its variants, Cheleotropic
and cne reactions. ;

(8%

Organic Photochemistry

Quantum yields, intersystem crossing, photosensitization and cnergy transfer reactions,
’hotochemistry of olefins and carbonyl compounds, photo oxygenation and photo
fragmentation, Photochemistry of aromatic compounds: isomerisation. additions and
substitutions. Singlet molecular oxygen reactions. Patterno-Buchi reaction, Dipimethane
rearrangement, Bartons reaction and Photo-Fries rearrangement. Norrish 1 and 11
reactions. .

J

Books Recommended: :
= I. Fleming & John Wiley “Frontier Orbital and Organic Chemical Reactions ™ 1976,

ii. W. Carruthers “Some modern Methods of Organic Synthesis " Cambridge University Press, (1990).
Course code H CIIEDIL604 . \,ig:ﬁil;‘.i»« dt tl:;':;_'
e (. f
Course Title : Lab course based on CHEDEGO3 f ' f
Semester /Year Vil | |
g iliaks s g
L AT 1P . pin
0 01211
Course outcomes (COs):
Upon successful completion of the course student will be able to
COl Describe the practical concepts underlying the separation.
CO2 Distinguish a range of practical techniques used in science.
CO3 Develop the ability of performing accurate quantitative measurements.
CO4 Analyse the practical concept qualitatively and quantitatively. |
CO5 Test the purity of separated compounds. . 4 L )
CO6 Develop Preparation of derivatives. T 7 = “"A TR 4




Unit =
Contents

I Qualitative Analysis

Separati : - . %t . ; .
paration, purification and identification of the components of o nnxture of three

reani v N L T o i v
organic compounds (three solids or two liquids and one solid, two solids and onc higuid).

using TLC for checking the purity of the separated compounds

Books Recommended:

i Microscale Organic Experiments KL Willianson, DC Health & Co. Le Xington.

in. Laboratory Manual of Organic Chemistry, RK Bansal, New Age International, Delhi I
. Semester-VII —

Course code : CHHEDC701

Course Title : Inorganic Chemistry

Semester /Year : VII

Course outcomes (COs):

? Upon successful completion of the course student will be able to
CO1 Learn and gain knowledge of main group compounds and coordination
chemistry
CO2 Describe theories of coordination compounds and explain metal ligand equilibria
and solutions. :
COo3 Explain reaction mechanisms of transition metal complexes. sl S i
_:' ,__f_ — e o g b _,.*
| i i o: |
i R f !
: . 5 \ !
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T CHENTTRY

' :::04 | Wstrate CFT, MOT, VSEPR thoory 2od chelzez effoct,
% Cg: [ ;’*-’-3‘-'15 dlﬁamﬁﬂ’"" of reaction mechaniun
ropose the structure of variows in s = 3
2nd hybridization PR SR componads Smck on VTR mone
s Content
£
' Stereochemistry and Bonding in Main Growp Comporsds

;’;if’ﬂm ﬁ“ﬁﬂ :ﬁ;ﬁ its.:ivmoixni‘ﬁgs- Hybridizzion el tro o s,
I S rule getic of hybridization Walsh's dizgrams for i and tea
aiomic molecules. pz-px 2nd pz- drbonding.
2 Theories of Coordination Compounds
Crystal field theory, factors zffecting the megnitude of A, Conseguences of
crystal field splitting. Merits znd limitations of CFT Jzio-Telier Gistortion zod 73
consequences on complex formation. Evidence of covalent characier in Mi=zzl-
(Ligand bonding Molecular orbital theory as zpplicd to octzbetzl, terzhedez]
=znd square planar complexes.
3 Metal-Ligand Equilibriz in Solution
ermodynamic and kinetic stzbility of complexes. Stepwise znd overzll
ormation constants and their interaction Trends in K vzine. kving-Wilkams
jes. Chelate effect and its thermodynzmic origin. Factors zffecting &
ility of metal complexes with reference to the nztire of the m==zl ioo
ligand. .
4 ction Mechanism of Transition Metal Complexes
ergy profile of a reaction and rezctivity of mez] complexes. Inz znd kbl
plexes. Ligand substitution reactions in octzhedrz] complexes 12 SN, SN2 |
SN1CB mechanism. Anztion reactions without metz! ligznd bond clezvazs. |
lectron transfer reactions (Redox reactions).Outer znd inner sphers mechamism |
OSM and ISM). Reactions of coordinzted ligands. Substitution reactions m |
uare-planer complexes

——— T

Books recommended
i) Inorganic chemistry, A Unified Approach, IIndEd.,WW Porerficld, Academic Press(1993). &)

Coordination Chemistry,IlIrdEd.,DBanerjea, Asizn Book Pr. Itd_(2009)
iif) Inorganic Chemistry,3th Ed..GLMiessler and D.A.Tarr, Pearson Education, n(2005)

Course code . CHEDL702 {

Course Title - Lab course based on CHED701 !

Semester /Year : VII

A /92%%’% e
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BSc CHEMISTRY
Course outcomes (COs):

Upon successful completion of the course, student will be able to:

CO1 Gain knowled
CO2 Understand th

e
COo3 Determine the yield of synthesized inorganic compounds.
CO4 Analyze the concentrat

b ions of the compound by titration
Separate the pure compound by crystallization method.
CO6

e
Prepare tnorganic compounds,

ge of laboratory hazards and safety precautions.
¢ concept of complexometric and precipitation titrations

Unit Contents

Laboratory hazards and safety precautions

[norganic synthesis — cuprous chloride, potash alum, chrome alum,
ferrous oxalate, ferrous ammonium sulphate, tetra ammine copper(II)
sulphate and hexa ammine nickel(IT) chloride. Crystallization of
compounds,

Complexometric and precipitation titrations

Semester-VIII

Course code : CHEDCS01

Course Title : Physical Chemistry

Semester /Year : VIII

L |T|P|C
3 10 (0|3
Course outcomes (COs):
Upon successful completion of the course, student will be able to:
CO1 Gain knowledge of basic concepts of surface chemistry, photochemistry,
quantum mechanics,
solutions, radioactivity, and thermodynamics
CO2 Understand the basics of surface chemistry, quantum mechanics and
photochemistry.
CO3 Explain chemistry of solutions, radioactivity, and thermodynamics.

" J &@m 2 3 :
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[h_"_"—?"——-—‘..______ e e T T
LA.\plmn adsorption models, laws of photochemistry, Jablonski

”lgrn'“. (\n”lun[i\-c pr“pc"icg. npplicnlinm‘ (Ir”ldil’\ﬂCliVily (lﬂ(l lhir(l

law nfthr:rmmlvnnmics.

————.___________-_‘_-__f

COs Summarize the applications of adsorption models, radioactivity, and
clcmcnlnr}_-‘_qunntum mechanics,

coe6 Solve numerical problems related to surface chemistry. photochemistry,
quantum mechanics, solutions, radioactivity and thermodynamics -
s

Gl Contents

Surface Chemistry: Definition of surface phenomenon- Adsorption. Chemical
and physical adsorption, Factors affecting adsorption. Isotherm and Isobar.
Free energy of adsorption. Quantitative treatment of adsorption, Freundlich’s
and Langmuir’s adsorption model and their applications. Limitation of

Langmuir adsorption model. Adsorption in catalysis, characteristics of
catalyzed reactions.

2%

Elcmentary Quantum Mechanics: Black-body radiation, Plank’s radiation
law, photoelectric effect, Bohr's model of hydrogen atom (no derivation) and
its defects. Compton effect, de Broglie hypothesis, Heisenberg’s uncertainty
principle, operator concept, , Schrédinger wave equation and its importance,
physical interpretation of the wave function, Numerical Problems.

Photochemistry: Interaction of radiation with matter, difference between
thermal and photochemical processes. Laws of photochemistry;
GrothussDrapper law, Lambert’s law, Lambert- Beer’s law, Stark-Einstein law,
Jablonski diagram depicting various processes occurring in the excited state,
fluorescence, phosphorescence, non-radiative processes (internal conversion,
intersystem crossing), quantum yield, Numerical Problems.

Solutions and Colligative Properties: Ideal and non-ideal solutions, methods
of expressing concentrations of solutions, activity and activity coefficient.
Dilute solutions, colligative properties, Raoult’s law, relative lowering of
vapour pressure, molecular mass determination. Osmosis, law of osmotic
pressure, determination of molecular mass from osmotic pressure. Elevation of
boiling point and depression in freezing point, Numerical Problems.

Thermodynamics III: Statement and concept of residual entropy, third law of
thermodynamics, unattainability of absolute zero, Nernst heat theorem.
Evaluation of absolute entropy from heat capacity data, Numerical Problems

Radioactivity: Definition, nature of radioactivity, emission, types of
radioactively, occurrence, Energetics and kinetics radioactivity, rates of
radioactive transitions, Applications of radioactivity, Numerical Problems.

, JV [V/\’-’bq_,(’i“/“"i') — 34
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Books Recommended:

iii.

iv.

Madan, R.L., “Chemistry for Degree Students, B, Sc. Third
Year”, S. ChundPublishing, New Delhi, India, 2011, 3 edition.

f\dl_i:ins PW., “Atkin’s Physical Chemistry: International”, Oxford University Press,2018,
edition.

Ball D.W., “Physical Chemistry”, Cengage India Private Limited, 2017, 2™ edition.

Puri.’ BR Pathania, M.S. and Sharma, L.R., “Principles of Physical Chemistry”,Vishal
Publishing, India, 2020, 47" edition

th
11

Course code : CHEDLS0?2

Course Title

Lab course based on CHEDCS801

Semester /Year : VIII

Course outcomes (COs):

Upon successful completion of the course,

student will be able to:

CO1 Gain knowledge of laboratory hazards and safety precautions.
co2 Understand the physical and inorganic exercises.
CO3 Determine the solubility of organic compounds by titration method.
CO4 Analyze inorganic metal ions by gravimetric method.
COs5 Estimate different metal ions through gravimetric exercise.
CO6 Interpret the practical results.
Unit Contents
1 Laboratory hazards and safety precautions
2 Physical exercise: Determination of solubility of organic compound
(viz. oxalic acid) in water by titration method.
3 Inorganic Exercise: Gravimetric analysis of any one or two metal
ions; Ba®*, Fe**,
Ni?*, Cu®*, Zn?" etc..

Books Recommended:

Mendham, J. Vogel’s Quantitative Chemical Analysis, Pearson, 2009,

Harris, D. C. Quantitative Chemical Analysis. 6th Ed., Freeman (2007) Chapters 3-5. iii.
Harris, D. C. Exploring Chemical Analysis, 9th Ed. New York, W.H. Freeman, 2016.
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BSc CHEMISTRY

[RY
iv. Khopkar, S M. Basic

Concept . ternational
Publisher, 2009, cpts of Analytical Chemistry. New Age In

bt fony, sl PO il e LI o
et bt P i T T

Generic Elective Courses

SEMESTER 1

Course code : CHEGE103

Course Title ¢ sand p block elements and Metallurgy

Semester /Year : 1

L |[T|P|C
4 |00 |4
Course outcomes (COs):
Upon successful completion of the course, student will be able to:
CO1 Gain knowledge of chemistry of s and p block elements and metallurgy
CcO2 Understand concepts of s and p block elements and metallurgy
CO3 Explain general principles of metallurgy and chemistry of s and p block
elements
CO4 Explain the structure, bonding, properties and uses of compounds of p block
elements.
CO5 Predict shape of noble gas compounds on the basis of VSEPR Theory
CO6 Solve problems related to coordination chemistry
Unit Contents
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B3c CHEMISTRY Lo

|1 encral Principles of Metallurgy: Chief modes of occurrence of metals based on

‘ tandard clectrode potentials, Ellingham disgrams for reduction of metal oxides vsing
l arbon and carbon monoxide as reducing n;u:m. Electrolytic Reduction.

\ Hydromctallurgy. Methods of purification of metals: Electrolytic Kroll process. -
- Arkel-de I[Q_anriccts and Mond's process, Zone _rq_ﬁ_ning. e :
| Ch.cmlslr)- of s and p Block Flements: Inert pair cffect, Relative stability of different
l\ oxidation states, diagonal relationship and anomalous behaviour of first member of

|

cach group. Allotropy and catenation. Complex formation tendency of s and p block
clements. Hydrides and their classification ionic, covalent and interstitial. Study of the
| following compounds with emphasis on structure, bonding. preparation, propertics
and uses. Boric acid and borates, boron nitrides, borohydrides (diborane) carboranes

and silancs, Oxides and oxoacids of nitrogen, Phosphorus and chlorine. interhalogen
compounds, and basic propertics of halogens.

voble Gases: Occurrence and uses, rationalization of inertness of noble gases, ,
Clathrates; preparation and properties of XeF2, XeF4 and XeF6; Nature of bonding In
noble gas compounds (Valence bond treatment and MO treatment for XeF2).
Molecular shapes of noble gas compounds (VSEPR theory).

E——

Inorganic Polymers : Types of inorganic polymers, comparison with organic

polymers, synthesis, structural aspects and applications of silicones and siloxanes.
Borazines, silicates and phosphazenes

l

Books Recommended:
i. Lee, ].D. Concise Inorganic Chemistry, ELBS, 1991.

ii. Douglas, B.E; Mc Daniel, D.H. & Alexander, J.J. Concepts & Models of Inorganic Chemistry 3rd
Ed.. John Wiley Sons, N.Y. 1994,
iii. Greenwood, N.N. & Earnshaw. Chemistry of the Elements, Butterworth-Heinemann. 1997. iv. Cotton,

F.A. & Wilkinson, G. Advanced Inorganic Chemistry, Wiley, VCH, 1999. w. Miessler, G. L. &
Donald, A. Tarr. Inorganic Chemistry 4th Ed., Pearson, 2010.

vi. Shriver & Atkins, Inorganic Chemistry Sth Ed.

SEMESTER 11

‘ Course code : CHEGE203

[ Course Title :  Atomic Structure and Chemical Bonding

Semester /Year : Il

Course outcomes (COs):
Upon successful completion of the course, student will be able to:
CcO1 Gain knowledge of atomic structure and chemical bonding 3

o ol .
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cO2

Understand conce

CO3

CcO4

1s - e ding
. . Pts of atomic structure and chemical bonding
Xplain quantum mecha

principles and rules,

.mc.s' Schrodinger cquation, various related
chemical bonds inclu%?:?('hc Pmpcﬂics of elements, different types of
hybridization, molecul 8 fanic bond, covalent bond, VSEPR theory,
Rorosi i ar orbital theory, metallic bond and weak chemical

Ccos

ustrate i
e bM.O diagrams of homonuclear and heteronuclear molecules,
aber's cycle and atomic structure

- CO6

Predict the structure of m
olecul i :
tiybiidisaiion es on the basis of VSEPR theory and

Toe ;
ustify _lhc magnetic nature of homonuclear and heteronuclear molecules on
the basis of MO diagram J

Unit

Contents

—

Atomic Structure: Review of: Bohr’s theory and its limitations, dual behaviour of
matter and radiation, de-Broglie’s relation, Heisenberg Uncertainty principle.
Hydrogen atom spectra. Need of a new approach to Atomic structure. What is
Quant?m mechanics? Time independent Schrodinger equation and meaning of various
terms in it. Significance of y and y2 , Schrdinger equation for hydrogen atom. Radial
and angular parts of the hydogenic wavefunctions (atomic orbitals) and their
variations for 1s, 2s, 2p, 3s, 3p and 3d orbitals (Only graphical representation). Radial
and angular nodes and their significance. Significance of quantum numbers, orbital
angular momentum and quantum numbers ml and ms. Shapes of s, p and d atomic
orbitals, nodal planes. Discovery of spin, spin quantum number (s) and magnetic spin
quantum number (ms). Rules for filling electrons in various orbitals, electronic
configurations of the atoms. Stability of half filled and completely filled orbitals,
concept of exchange energy. Relative energies of atomic orbitals, Anomalous

electronic configurations.

Chemical Bonding and Molecular Structure: lonic Bonding: General
haracteristics of ionic bonding. Energy considerations in ionic bonding, lattice energy
hnd solvation energy and their importance in the context of stability and solubility of
ionic compounds. Statement of Born-Landé equation for calculation of lattice energy,
Born-Haber cycle and its applications, polarizing power and polarizability. Fajan’s
rules, ionic character in covalent compounds, bond moment, dipole moment and
percentage ionic character.

Covalent bonding: VB Approach: Shapes of some inorganic molecules and ions on the
basis of VSEPR and hybridization with suitable examples of linear, trigonal planar,
square planar, tetrahedral, trigonal bipyramidal and octahedral arrangements. MO
Approach: Rules for the LCAO method, bonding and antibonding MOs and their
haracteristics for s-s, s-p and pp combinations of atomic orbitals, nonbonding
ombination of orbitals, MO treatment of homonuclear diatomic molecules of 1st and
2nd periods and heteronuclear diatomic molecules such as CO, NO and NO+.

Comparison of VB and MO approaches.
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BSc CHEMISTRY BTRY |

Books Recommended:

J. D. Lee: A new Concise Ino
i. F.A.Cotton & G, W;j

ii. Douglas, McD

iii. James E. Huheey,
Reactivity, Pearson Publication.

rganic Chemistry, E L. B, S.

IKinson: Basijc Inorganic Chemistry, John Wiley.

aniel and Alexader: Concepts and Models in Inorganic Chemistry, John Wilcy.
Ellen Keiter an

Chemical Analysis, A . Vogel, Prentice Hall, 6th Edition.

SEMESTER II1

Course code : CHEGE303 VA—-\

Course Title :

¢ General Organic Chemistry and Hydrocarbons

Semester /Year : III

Course outcomes (COs):

Upon successful completion of the course, student will be able to:

CO1 | Get Knowledge about the fundamentals of organic chemistry, stereochemistry,
aliphatic and aromatic hydrocarbons.

CO2 | Understand about the fundamentals of organic chemistry, stereochemistry, aliphatic
and aromatic hydrocarbons.

CO3 | Explain various fundamentals of organic chemistry, stereochemistry, aliphatic and
aromatic hydrocarbons.

CO4 | Illustrate different type concepts of organic chemistry, stereochemistry, aliphatic and
aromatic hydrocarbons.

CO5 | Compare the different type concepts of organic chemistry, stereochemistry, aliphatic
and aromatic hydrocarbons.

CO6 | Write about different type concepts of organic chemistry, stereochemistry, aliphatic
and aromatic hydrocarbons.

Unit Contents
1

Fundamentals of Organic Chemistry: Physical Effects, Electronic Displacements:|
Inductive Effect, Electromeric Effect, Resonance and Hyperconjugation. Cleavage of
Bonds: Homolysis and Heterolysis. Structure, shape and reactivity of organid

" . y * 2 d
d Richard Keiter: Inorganic Chemistry: Principles of Structure an

molecules: Nucleophiles and electrophiles. Reactive Intermediates: Carbocations,
Carbanions and free radicals. Strength of organic acids and bases: Comparative study

with emphasis on factors affecting pK values. Aromaticity: Benzenoids and Hiickel’s
ule.

G e /
oﬂ\ud 4@/ /\"A’

vogel's Qualitative Inorganic Analysis, A.l. Vogel, Prentice Hall, 7th Edition. Vogel's Quantitative
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T Prerochemisig T oo |
lntcrt‘om-c“inn .nf'\\' “"" ”F'l_l.'l-"l!lun: \\;uth respect to cthane, hn;;nw andd cyclohexane
Concept f"f-Chirnlih- cdge Formula, Newmann, -!‘\n\: horse and |"I“‘|I(.“f representations
iSﬂmcriqn; anm_. (upllo wo c.mhnn mnmg_ Configuration: Geometrical qml Optical
crythro; D nn;l L: ::t‘_'mcns.m_ D'“""-"'»‘nlm:mtn and Meso _cuvnumumh). Ihreo and
toms) and E / ZJN 'S = trans nomenclature; CIP Rules: R/ S (for upto 2 chiml carbon
omenclature (for upto two C=C systems)
! [ ——

3 Al —
7% fgugt,l!”c and - Aromatic Hydrocarbons: Functional group approach for the
i el Fenctions (preparations & reactions) to be studied in context to thelir
: structure.

lkanes: o

s (Upto. 5 Carbons). Preparation: Catalytic hydrogenation, Wurtz reaction,

Kolbe's S_}-‘!‘lthcsis, from Grignard reagent. Reactions: Free readieal Substitution:
Halogenauon.

ilkenes: (Upto 5 Carbons) Preparation: Elimination reactions: Dehydration of alkenes
and dc;hydrohalogcnation of alkyl halides (Saytzell™s rule); cis alkenes (Partial
Faiﬂtl?lyuc h}’dmgcnation) and trans alkenes (Bircl; reduction). Reactions: cis-addition
Kh:'ﬂoﬂ and trans-addition (bromine), Addition of HX (Markownikofl’s and
antiMarkownikofr™s addition), Hydration, Ozonolysis, oxymecuration-demercuration.
Hydroboration-oxidation.
.4:”(3'"(38: (Upto 5 Carbons) Preparation: Acetylene from CaC2 and conversion intol
h.lg.her alkynes; by dehalogenation of tetra halides and dehydrohalogenation ol
vicinaldihalides. Reactions: formation of metal acetylides, addition of bromine and
alkaline KMnO4, 0zonolysis and oxidation with hot alk. KMnO4. 3

Books Recommended:
i.  Douglas, McDaniel and Alexader: Concepts and Models in Inorganic Chemistry, John Wilcy.

ii. T. W. Graham Solomon: Organic Chemistry, John Wiley and Sons.

SEMESTER IV

Course code : CHEGE403

Course Title : Chemical Energetics and Ionic Equilibria

Semester /Year : IV

Course outcomes (COs):
Upon successful completion of the course, student will be able to:

CO1 | Learn the fundamentals of thermochemistry

CO2 | To understand thermodynamics and its laws, important principles and definitions of
thermochemistry.
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1

. Explain the E&BE-E;’»&A of chemic
CO4 Illuslr:\lc_lh!;z'—a:ﬁc_}b‘!; of Le ( 0

al equilibrium and ionic cquilibrium

o e nlclicr‘i_p}in_ciplo .

COs : inthe e ———— —— e
Explain 1he bufler <olution and solubility products.

Solv s =
olve the numerical related 10 thermochemistry

-_
Content ‘

: Laws of Thermodynamics. Principles of th:rmochcmislry‘J

e _ S and standard enthalpics of formations. Variation of enthalpy OJ
= Kirchhoff's equation. Statement of Third Law o

n of absolute entropies of substances.

eénergy change in a chemical reaction. Thermodynamic|

cal equilibrium. Distinction between AG and AGo , Le

L salts — applications of solubility product prin
: Books Recommended:

| i.  G.M. Barrow: Physical Chemistry Tata McGraw-Hjl] (2007) ii.
i G. W. Castellan: Physical Chemistry 4th Edn. Narosa (2004).

iii. R.H. Petrucci: General Chemistry 5th Ed. Macmillan Publishing Co.: New York (1985)

SEMESTER V

Eourse code : CHEGES503
‘fourse Title :  Molecules of Life

Semester /Year : V

Course outcomes (COs):
Upon successful completion of the cou rse, student will be able to:

f (6(0) Gain knowledge of chemistry of s and p block elements and metallurgy

CO2 Understand concepts of s and p block elements and metallurgy

CO3 Explain general principles of metallurgy and chemistry of s and p block

- VA Lest 2 k
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—_— _—
clements o

- ..-[.,-._-._1 ,_:\_riW

CO4

—
Explain the structure,

bonding, propertics and uses of compounds of p block
clements.

COSs

Predict shapc of noble gas compounds on the basis of VSEPR Theory

CO6

Solve problems related 1o coordination chemistry

Unit

Contents

General Principles of Metallu rgy: Chief modes of occurrence of metals based on
standard electrode potentials. Ellingham diagrams for reduction of metal oxides using
carbon and carbon monoxide as reducing agent. Electrolytic Reduction,
Hydromctallurgy. Methods of purification of metals: Electrolytic Kroll process, van
Arkel-de Boer process and Mond’s process, Zone refining.

oxidation states, diagonal relationship and anomalous behaviour of first member of
each group. Allotropy and catenation. Complex formation tendency of's and p block

following compounds with empbhasis on structure, bonding, preparation, properties
E.nd uses. Boric acid and borates, boron nitrides, borohydrides (diborane) carboranes

nd silanes, Oxides and oxoacids of nitrogen, Phosphorus and chlorine. interhalogen
compounds, and basic properties of halogens.

Chemistry of s and P Block Elements: Inert pair effect, Relative stability of different

elements. Hydrides and their classification ionic, covalent and interstitial. Study of the

INoble Gases: Occurrence and uses, rationalization of inertness of noble gases,
Clathrates; preparation and properties of XeF2, XeF4 and XeF6; Nature of bonding in
noble gas compounds (Valence bond treatment and MO treatment for XeF2).
Molecular shapes of noble gas compounds (VSEPR theory).

4

norganic Polymers : Types of inorganic polymers, comparison with organic
olymers, synthesis, structural aspects and applications of silicones and siloxanes.
orazines, silicates and phosphazenes

Books Recommended:
i. Lee, J.D. Concise Inorganic Chemistry, ELBS, 1991.
ii. Douglas, B.E; Mc Daniel, D.H. & Alexander,
Ed., John Wiley Sons, N.Y. 1994,
Greenwood, N.N. & Earnshaw. Chemistry of the Elements, Butterworth-Heinemann.

SEMESTER VI

Course code : CHEGEG603

Course Title : Carboxylic Acids, Amines and Derivatives

Semester /Year : VI

J.J. Concepts & Models of Inorganic Chemistry 3rd

42
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Course outcomes (COxs):

Upon successful com
] ! C .
| pletion of the conrse, student will be able to:

co1 Get Knowledge about the preparation and  chemical propertics  of
car _bf'x)‘lic acids, derivatives of carboxylic acids, amines, diazonium salts,
m&&@fﬁgﬁgg and proteins.
Co2 Ur}dcrstand about the preparation and chemical properties of carboxylic
acids, derivatives of carboxylic acids, amines, diazonium salts, amino acids,
| peptides and proteins
CO3 Enip!ain various preparation and chemical properties of carboxylic
acids, derivatives of carboxylic acids, amines, diazonium salts, amino
acids, peptides and proteins
CO4 l"}lslratc different type preparation and chemical properties of carboxylic
acids, derivatives of carboxylic acids, amines, diazonium salts, amino acids,
peptides and proteins
COos Compare the different type preparation and chemical properties of
L carboxylic acids, derivatives of carboxylic acids, amines, diazonium
salts, amino acids, peptides and proteins
CO6 Write about different type preparation and chemical properties of carboxylic
acids, derivatives of carboxylic acids, amines, diazonium salts, amino acids,
peptides and proteins
Unit ] Contents
1 Carboxylic acids and their derivatives
Carboxylic acids (aliphatic and aromatic):
Preparation: Acidic and Alkaline hydrolysis of esters.
Reactions: Hell — Vohlard - Zelinsky Reaction.
2 [Carboxylic acid derivatives (aliphatic): (Upto 5 carbons)
Preparation: Acid chlorides, Anhydrides, Esters and Amides from acids and their
interconversion.
Reactions: Comparative study of nucleophilicity of acyl derivatives. Reformatsky
1 Reaction, Perkin condensation.

43
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Diazonium salts:

- e e e i
Amincs and Diazonium Salts

Amines (Aliphatic and Aromatic): ( Upto 5 carbons)
Preparation: from alkyl ha
Il’lmr'namidr: recaction,

\Reactions: Hofmann v
HNO2, Schotten — Bau

nitration, brominalion,

Preparation: from aromatic amines.
Reactions: conversion to benzene,

n5e CHERISTIY

lides, Gabricl's Phthalimide synthesis, Hofmann
s. SaytzefT climination, Carbylamine test, Hinsberg test, with

mann Reaction. Electrophilic substitution (case aniline):
sulphonation.

phenol, dyes.

4 Amino Acids, Peptides and Proteins

s L L) 1 H fS-
Preparation of Amino Acids-: Strecker synthesis using Gabriel’s phthalimide synthes
Zwitterion, Isoelectric point and Electrophoresis. ) : rou
Reactions of Amino acids: ester of —-COOH group, acetylation of ~NH2 group
complexation with Cu2+ ions, ninhydrin test.

Overview of Primary,

Secondary, Tertiary and Quaternary Structure of proteins

Books Recommended:

New Delhi (2009).

r

rb \r)}p J3ped
/

i i . Lid.:
J. C. Kotz, P. M. Treichel, J. R. Townsend, General Chemistry, Cengage Learning India Pvt

ii. B.H.Mahan: Universiry Chemistry, 3rd Edn. Narosa (1998).

e c}w&\'//
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Skill Enhancement Courses

SEMESTER I

E [Coursccode  : CHESCI0S
(79 Course Title ¢ Basic Analytical chemistry-1
-
| & Semester /Year : |
L |T|P|C
2 (0|0 |2 |
Course outcomes (COs):
Upon successful completion of the course, student will be able to:
[ CO1 Gain knowledge about the basic concepts of analytical chemistry.
CO2 Understand analytical approaches, lab equipment and concentrations of solutions.
CO3 Explain lab equipment, concentrations of solutions and various types of titrations.
CcO4 Explain errors, precision, accuracy, sampling, measuring equipment and strength
of solutions.
COs Summarize the concepts of analytical chemistry.
' CO6 Solve numerical problems based on analytical chemistry
[ Unit Contents
I Analytical approaches : Types of errors,precision & accuracy,absolute a
nd relative  uncertainty.  Significant  figures; significant
figuresinArithmaticsaddition,subtraction,multiplicationanddivision.
Mean and standard deviation.
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BSc CHEMISTRY

Skill Enhancement Courses

SEMESTER |
W

Course Title : Basic Anal

Ytical chemistry-1
Semester Near ;7 ———

——

L [T[P]c |
2 {o]o |2

Course outcomes (COs):
Upon successful completion of the course,

student will be able to:

Co1 Gain knowledge about the basic concepts of analytical chemistry.
b CO2 Understand analytica] approaches, lab equipment and concentrations of solutions
: CO3 Explain lab €quipment, concentrations of solutions and various types of titrations.
CO4 Explain €rrors, precision, accuracy, sampling, measuring equipment and strength
of solutions.
COs5 Summarize the concepts of analytical chemistry,
CO6 Solve numerical problems based on analytical chemistry
; Unit Contents
1 Analytical approaches : Types of errors,precision & accuracy,a_bsqlute a

nd relative uncertainty.  Significant figures; _s:gmﬁcant

ﬁguresinArithmaticsaddition,subtrac:ion,multiplicationandd1vlsxon.

Mean and standard deviation.
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[-—. 5 ———-A-—__.__.._“.__.._..__.—_ T - - ;
3 :;:l:?;[?;:rgl '/\.ppurnllm Laboratory — burner;Bunsen  burnerair — flow]
e o0 ining warm gentle flame with (he burner,
S ame of the burner, Cutting and bending of glass tublng/glnss rod,fin €
mlishmg_(]_f;glnss tubing or rox,
; Steps I Chemicar ~Annlysis: Sampling,  sample  preparation,
anulysm.mlcrprclaliog_g_r_;il_ preparation of repont, -
% Use of Measuring Eq uipments: Pipette, burette, chemical halance,least count,
s Chemical  Concentration: Normality,morality, preparation of solution of
defined normality/molarity of a given compound and
From a given solution of different strength,percent composition,part per
m'l”IOI:I(ppm), part per billion(ppb),calculations. ——
6 Titration:Types oftitrations,end point, cquivalence point, Indicators-types |
and theory. |

Books recommended

i. Nivaldo,J.and Tro,HoYuAu-
Education,2017,5"¢ditjon.

ii. Timberlake,K.C.,and Timberlake

iii. ?’avia.D.L.,L_ampman,G.M.,Kriz.G.S,and Engel,R.G. . Micro scalec and Macro scale Techniques
in the Organic Laboratory,Harcourt College Publishers,2001,1"edition.

iv. Harris,D.C.,Exploring Chemical Analysis, W.H.Freemanand
Company,NewYork,1993,4"edition.

Yeung,Introductory Chemistry,Pearson India

»W.,Basic Chemistry,Pearson India Education,2017,4' "edition.

SEMESTER II

Course code : CHESC205

Course Title : Basic Analytical chemistry-1T

Semester /Year : II

L |[T|PF|C
2 (0|0 |2
Course outcomes (COs):
Upon successful completion of the course, student will be able to:
CO1 Gain knowledge about the basic concepts of analytical chemistry.
CO2 Understand concepts of physical constants, polarimeter, and electromagnetic
radiation.
CO3 Explain distillation, crystallization, filtration, solubility and extraction,
CO4 Illustrate instrumentation of polarimeter,spectrophotometer and distillation
assemblies.
COos Summarize the concepts of analytical chemistry.

/’
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Fos

Solve numerical problems related to polarimetr, electromagnetic radiation
and solubility.

Unit

Contents

] Physficnl Constants: Melting points, melting point theory, mixture
me“f“g point,packing of melting point tube, Determination of me
melt-mg point; decomposition, discoloration, softening, shrinking and
sublimation.Boiling point, determination of boiling point, use of
boiling chips, calibration of thermometer.

4 Polarimeter: Polarimetry: Nature of polarized light, polarimeter, sample
cells, operation of the polarimeter, optical purity.

3 Electromagnetic Radiation: Properties, absorption of light,
transmittance ,  absorbance  and Beer’s  Law.
Spectrophotometer-  Single beam and double beam
Instruments.

4 istillation: Simple distillation, distillation theory, fractional distillation,
ifference between simple and fractional distillation, vapour- liquid
composition diagram, Raoult’s Law.

5 Crystallization filtration:Filtration- Selection of suitable
solvent/s,purification of compounds.Filtration- Gravityfiltration,
Filter papers, vacuum filtration,aspirator.

6 Solubility and Extraction: Solubility-Definition, predicting solubility

behaviour, water as a solvent, organics solvents.
Extraction Theory,distribution coefficient,separation and drying agents.

Books recommended

o
1.

1n.

iv,

Nivaldo,J.and Tro,HoYuAu- Yeung,Introductory Chemistry,Pearson India
Education,i’.(]l‘?,S“'edition.

Timberlake,K.C.,and Timberlake, W.,Basic Chemistry,Pearson India Education,201 7,4' "edition.
Pavia,D.L.,Lampman,G.M.,Kriz,G.S,and Engel,R.G.,Micro scale and Macro scale Techniques
in the Organic Laboratory,Harcourt College Publishers,2001,1%edition.

Harris,D.C.,Exploring Chemical Analysis, W.H.Freemanand

Company,NewYork,1993,4%edition.

u)j ~ (e
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SEMESTER II1

BSc CHEMISTRY

" Course code

: CHESC30s

i A e b

Course Title

: Chemistry of Sofl and Water

| Semester /Year : 111

Course outcomes (COs):

Upon successful completion of the course,

students will be able to

COl

Gain knowledge about basic composition of soil and water.

CO2

Describe about the chemistry of soil and water

CcOo3

Explain physical, chemical and biological parameters of soil.

CO4

Analyze physical, chemical and biological parameters of water

COs

Evaluate pH of soil and water samples

CO6

Test the quality of soil and water samples

Unit

Contents

Analysis of soil: Composition of soil, Concept of pH and pH measurement,
Complexometric titrations, Chelation, Chelating agents, use of indicators
Determination of pH of soil samples. Estimation of Calcium and
Magnesium ions as Calcium carbonate by complexometric titration.

Analysis of water: Definition of pure water, sources responsible for
contaminating water, water sampling methods, water purification methods.
Determination of pH, acidity and alkalinity of a water samplel

Determination of dissolved oxygen (DO) of a water sample.

Books recommended

i. Srilakshmi, B., Food Science, 7th Ed., New Age International, New Delhi (2018)
ii. Biswas, T. D.; Mukherjee, S. K., Text Book of Soil Science, 2nd Ed., McGraw Hill Publishing
Company, New Delhi (2017).
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SEMESTER 1V

(Cnurso code : CHESC405
Course Title ¢ Pesticide Chemistry

Semester Year  : 1V

- Course outcomes (COs):
|

Upon successful completion of the course, students will be able to
fele] Gain knowledge about pesticides
& Cc0o2 Develop understanding of varjous types of pesticides.
- CcO3 Learn about the applications of various synthetic classes of pesticides. |
CcCO4 Explain benefits, adverse efTects and types of pesticides. |
k. CcOs Distinguish various types of pesticides. 'l

_ 1 CO6 Write the synthesis and properties of pesticides. I

Unit Contents :

;-, I |General introduction to pesticides (natural and synthetic), benefits and
P adverse effects, changing concepts of pesticides

3 2 [Structure activity relationship, synthesis and technical manufacture and
uses of representative pesticides in the following classes: Organochlorines
(DDT,  Gammexene,); Organophosphates (Malathion, Parathion);
Carbamates (Carbofuran and carbaryl); Quinones (Chloranil), Anilides
(Alachlor and Butachlor).

Books recommended
Handa S.K., Principles of Pesticide Chemistry, Agrobios India (I January 2004).

el e L
o 2 s et e bl o

E )
i ii) Saha C., Chakraborty B., Chakraborty S., Basu k., Lectures on Pharamaceutical Chemistry and
.:-_-' Pesticide Chemistry, Techno world.

i SEMESTER V
Course code : CHESC505

Course Title ¢ Fuel Chemistry

Semester /Year : V
[L JT[P]C
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BSc CHEMISTRY

[ e X T Eofolz ]

Course outcomes (COs):

Upon successful completion of the course, students will be able to

CO1 U.nderstand and know the renewable and non-renewable sources of energy.
different types of fuels and their calorific values
CcO2 Learn t.h.e uses of coal (fuel and nonfuel) in various industries, its
composition, carbonization of coal.
CO3 Explaincomposition and uses of coal gas, producer gas and water gas.
CO4 Apply knowledge in petroleum and petrochemical industry, different types
; of petroleum products and their applications.
COs5 Classify lubricants ang their classification, properties of lubricants
(viscosity index, cloud point, pore point) and their determination.
CO6 Summarize concept of fuel chemistry.
Unit Contents

| Uses_ of coal (fuel and nonfuel) in various industries, its composition,

proximate analysis, ultimate analysis, determination of % of carbon,
hydrogen, nitrogen, sulphur, ash and oxygen. Carbonization of coal.
Coal gas, producer gas and water gas—composition and uses.
Fractionation of coal tar, requisites of a good metallurgical coke, Coal
gasification (Hydro gasification and Catalytic gasification), Coal
liquefaction and Solvent Refining.

2 IComposition of crude petroleum, Refining and different types of

petroleum products, Fractional Distillation (Principle and process),
Cracking (Thermal and catalytic cracking), knocking, octane number,
unleaded petrol, Reforming, Petroleum and non-petroleum fuels (LPG,
CNG, LNG, bio-gas, fuels derived from biomass), fuel from waste,
\synlhetio fuels (gaseous and liquids), clean fuels.

3 [Classification of lubricants, lubricating  oils (conducting and
nonconducting), Solid and semisolid lubricants, synthetic lubricants,
Properties of lubricants (viscosity index, cloud point, pore point, flash
point, fire point) and their determination.

Books recommended

i. E. Stocchi: Industrial Chemistry, Vol -, Ellis Horwood Ltd. ii. P.C.
Jain, M. Jain: Engineering Chemistry, Dhanpat Rai & Sons, Delhi iii.

B.K. Sharma: Industrial Chemistry, Goel Publishing House, Meerut.

U/-/Q/\’J'};w’ \)% / 50
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BSc CHEMISTRY
_— — SEMESTER VI
| Course code : CHESC605
Course Title ¢ Business skills for Chemists
‘Semester Near ; yp
L |[T|P|C
2 |0 (0|2
Course outcomes (COs);
Upon successful completion of the course, students will be able to
CO1 Un(‘icrsmnd and know the basic key business concepts including
business plans, market need, project management and routes to market.
CcO2 Lr:' o rnand know the current challenges and opportunities in ¢ he
mic a |l industries
CcO3 Explain composition and uses of coal gas, producer gas and water gas.
CO4 ldentify the role of chemistry in India and global economies.
CO5 nalyse financial aspects of business with case studies.
CO6 Summarize the concept of intellectual property including patent
Unit Contents
1 [Business Basics: Key business concepts: Business plans, market need,
project management and routes to market
2  [Chemistry in Industry: Current challenges and opportunities for the
chemistry-using industries, role of chemistry in India and global
economies
) 3 [Making money: Financial aspects of business with case studies
4 lIntellectual property: Concept of intellectual property, patents
aye e
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B5c CHEMISTRY

Discipline Specific Electives

Semester-111
Coursce code : CHEDE306
Course Title ¢ Green Chemistry
Semester Year : 111
. L |T|P|C
3 |0 (0|3

Course outcomes (COs):

Upon successful completion of the course, students will be able to

CO1 Qnin knowledge about green chemistry, its need, limitations and future prospects of
it

CO2 Understand the principle and future trends of green chemistry.

CO3 Apply the principles of green chemistry to some real-world examples.

CO4 Analyze the concept of green chemistry.

COS Asscess the role of green chemistry in sustainable development.

CO6 Design the green synthetic routes by applying 12 principles of green chemistry for
preparation of compounds.

Content

Introduction to Green Chemistry [No. of Hours:10]
What is Green Chemistry? Need for Green Chemistry. Goals of Green Chemistry)
Limitations/ Obstacles in the pursuit of the goals of Green Chemistry

(Principles of Green Chemistry: Twelve principles of Green Chemistry with their
explanations and examples.,

v ALl Ugan
/“J Ll =l
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| T N e Sy e CE I RPN
| 3. gl::tc; n'c;nl-wnr!d casces of Green Synthesls: ‘
_l iminodi, ynthesis of the following compounds: adipic acid, catechol, disodium
f hﬁcm“lf:C’ctnlc (alternative to Strecker synthesis)
[ benzoie ;C‘(;Lms.t’m feﬂcliﬁns in water; Hofimann Elimination, methyl benzoate 10
| 6rg:mic m‘;:' , UNianton of toluene and alcohols; microwave nssisted reactions In
UltfﬂSOl;nd :sn;:;s P:jcls-z\ldcr reaction and Decarboxylation reaction i
: ed reactions: s i 3 -S stion (Ultrasonic
alternative 1o lodine) sonochemical Simmons-Smith Reaction (
H::;thu?r fats and oil by Green Chemistry: Enzymatic interesterification for
IS> rfllt:hvtm of no Trans-Fats and Oils
s:]v::l:;ms_ for carbon dioxide — replacing smog producing and ozone depleting
with CO2 for precision cleaning and dry cleaning of garments.
4. leltl'l;'c Tl‘:cnds in Green Chemistry: Oxidation reagents and catalysts; Biomimetic,
o "“‘3"0"3[ reagents; Combinatorial green chemistry; Proliferation of solventless
reactions; co crystal controlled solid state synthesis (C2S3); Green chemistry in
sustainable development.
Books Recommended:
L f\lr;?}sgt;s, P.T. & Warner, J.K.: Green Chemistry - Theory and Practical, Oxford University Press
. C;mn,. M.C. & Connely, M.E. Real-World cases in Green Chemistry, American Chemical Socicty,
Washington (2000).
Course code : CHEDL307
| Course Title : Lab course based on CHEDE306

Semester /Year : III

Course outcomes (COs):
Upon successful completion of the course, students will be able to

CO1 Remember the basis of Green chemistry

CO2 Understand use of green chemistry in practicals

CO3 Apply theoretical knowledge in practicals.

CO4 Do different synthesis using green chemistry .

COs Summarize the benefits of green chemistry through practicals.
CO6 Solve the experimental data.

W e T ?
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BSc CHEMISTRY

Unit
Content
—
] Safer starting materia|s
Preparation of biodiesel from vegetable/ waste cooking oil.
2 Use of enzymes as catalysts,
——
3. Synthesis of nanoparticles using microwave.

Course code : CHEDEA406

Course Title : Polymer Chemistry
Semester /Year : I

b

L |T|P|C
3 |00 |3
Course outcomes (COs):
Upon successful completion of the course, students will be able to
CO1 Learn the polymers, molecular forces and chemical bonding in polymers, texture of

polymers, criteria for synthetic polymer formation, classification of polymerization
processes, and relationships between functionality

CO2 Understand the mechanism and kinetics of step growth, radical chain growth, ionic
chain and coordination polymerizations, the mechanism and kinetics of
copolymerization and polymerization techniques.

CO3 Explain the crystallization and crystallinity of polymers, the structure property
relationships in polymers, molecular weight(s) and glass transition temperature of]
polymers

CO4 Explain physical, thermal, flow & mechanical properties of polymers.

COS Summarize mechanism and kinetics of step growth, radical chain growth, ionic

chain and coordination polymerizations, the mechanism and kinetics of
copolymerization and polymerization techniques..
CO6 Solve numerical based on different polymer related topics.

Unit Content

| fid (AL lestrm 54
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B5c CHERAISTRY

T e e -

Introduction and

classification of Y of Polymeric Materfals: DifTeren

bondi polymers, Polymer nomenclature, Molecular forces and chemical
*__.‘_AEEJI'JE‘_‘XW_%_IE!!U!: of Polymers. ——_
2 Functionality ‘and i1 Importance: Criteria for synthetic polymer formation.
1 Classification of polymerization processes, Relationships between  functionality,

:;;:-‘:':lf:f reaction and degree of polymerization. Bifunctional systems, Polyfunctional
3. l\h?cllcs and Crystallization of Polymer: Mcchanism and kinetics of step growth,
radical chain growth, jonic chain (both cationic and anionic) and coordination
iI’O’}'“]CﬂLBtiMS. Mecchanism and kinetics of copolymerization, polymerization
techniques. Determination of crystalline melting point and degree of crystallinity,
Morphology of crystalline polymers, Factors affecting crystalline melting point.

Glass Transition Temperature (Tg), Factors afTecting glass transition temperature
(Tg). Structure Property relationships

—

4. Dclcrr'nlnqliﬂn of Molccular Weight of Polymers (Mn, Mw, ctc) by end group
tapnl;rsns._wscomg:try. light scattering and osmotic pressure methods. Molecular weight
distribution and its significance. Polydispersity index..

Books Recommended:

Seymour’s Polymer Chemistry, Marcel Dekker, Inc.

G. Odian: Principles of Polymerization, John Wiley.

- EW. Billmeyer: Text Book of Polymer Science, John Wiley.
P. Ghosh: Polymer Science & Technology, Tata Mcgraw-Hill.

ot ol ol

Course code : CHEDLA407

Course Title : Lab course based on CHEDE406

Semester /Year : IV

L |[T|P|C
0 |02 |1
Course outcomes (COs):
Upon successful completion of the course, students will be able to
CO1 Learn safety rules of lab
CO2 Synthesize different polymers
COo3 Apply theoretical knowledge in practical.
CO4 Do characterization of polymer .
COs Summarize the benefits of polymer chemistry through practicals.
CO6 Solve the experimental data.

S e s
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Unit

BSc CHEMISTRY

—

Content

-
To prepare nylon 6676

2

To carry out redox polymerization of acrylamide

To carry out the preparation of urca-formaldehyde resin

4 To prepare novalac resin/resold resin,
B
5 To carry out the microscale Emulsion Polymerization of Poly(methylacrylate)
6 To use viscometry for determination of molecular weight of Polyacrylamide-aq.
INaNO2 solution
7 To use .vi-scometry for determination of molecular weight of Poly vinyl
proplylidine (PVP) in water
8 To use yirscometry for determination of molecular weight of Poly vinyl
1 proplylidine (PVP) in water
Semester-V
Course code : CHEDES506
Course Title : Quantitative analytical methods

Semester /Year : V

.
=
e~
@)

w
[—]
(]
W

Course outcomes (COs):
Upon successful completion of the course, students will be able to

CO1 Remember the basics of different titrations

CO2 Understand concept of use of indicators.

CO3 Illustrate different titrimetric methods.

CO4 Explain fundamentals of titrations and use of indicators etc,
COs Summarize different types of titrations .

CO6 Solve the numerical based on theory.

L il lme -

e

|
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1982.

Unit
Content
1
ucl;l:n(;nenlnl of volumetrice analysis:
ods o i iy
cmmtiznt';g:r:;cnss,""g concentrations, primary and secondary standards .
ctions: Theory of indicators and neutralizations indicators
e
2 2x_idntinn-rcducllun titration:
rinciple o idati i i
phum:ccmiia?xldnllor_a reduction filtrations, redox indicators & their use in
e prianl.lls;sm.r Complexometric titrations: Complexometric methods
Ising » Principle of complexometric titrations, chelating agents, indicators
titrations with disodjum cdetate, ' T ‘
3 Precipitation titration :
Theory of precipitation titrations and use of adsorption indicators
4 Complexometric titrations:
Complex i i inci fir
chc[a‘:in ometric .me_thods using EDTA, principle of complexometric titrations,
& agents, indicators, titrations with disodium edetate.
Books Recommended:
i A. H.

Becket and J. B. Stenlake, Practical Pharmaceutical Chemistry, Part I, 4th ed., CBS Publishers

& Distributors, New Delhi, 1997.

ii. G.H. Jeffery, J. Bassett, J. Mendh
Analysis 5th ed., ELBS, UK., 1989 .
iii.A. Keneth & A. Connors,

am and R.C. Denney Vogel’s Text Book of Quantitative Chemical

A Text Book of Pharmaceutical Analysis, 3rd ed., Wiley Interscience Singapore,

Course code

: CHEDLS07

Course Title

: Lab course based on CHEDES506

Semester /Year : V¥

Course outcomes (COs):
Upon successful completion of the course, students will be able to

Co1

Remember the basics different titrimetric methods

CO2

Understand calibration of weights and chemical balance

COo3

Apply theoretical knowledge in practicals.

CO4

Do quantitative analysis by titration methods.

COs

Measure concentration of different solutions

’,'Mu i -
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CO6

___--__---_-—n—._-.__—-.—_-—__ |
Solve the EXperimental data, J
—

Unit D

Content

Standardizati : :
rdization of analytical weights and calibration of volumetric apparatus.

2 Titrametri is i : : : i
etric analysis including acid base titration, redox titration, precipitation

titrations, gravimetric analysis..

Books Recommended:

I. A. H. Becket and J. B. Stenlake, Practica] Pharmaceutical Chemistry, Part I, 4th ed., CBS Publishers &

Distl:ibulors, T\{ew‘ Dethi, ]?97° ii. G.H. Jeffery, J. Bassett, J. Mendham and R.C. Denney Vogel’s Text
Book of Quantitative Chemical Analysis 5th ed., ELBS, UK., 1989 .

lllgg\z- Keneth & A. Connors, A Text Book of Pharmaceutical Analysis, 3rd ed., Wiley Interscience Singapore,

Semester-VI

Course code : CHEDEG606

Course Title : Industrial Chemicals and Environment

Semester /Year : VI

L |T|P|C
3 |0 (0|3
Course outcomes (COs):
Upon successful completion of the course, students will be able to
01 ILearn the fundamentals of chemical technology
CO2 Explain the different types of equipment used in chemical technology
CO3 Explain the manufacture, application, analysis, and hazards in handling the
following chemicals.
CO4 Discuss the pollutants and their sources of air pollution.
ICOS5 Discuss the pollutants and their sources of water pollution.
CO6 Discuss about the Water treatment and purification
/ 58
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BSc CHEMISTRY

Content

hemical Tt-clmnlogy

Basic princj i

iquid I::\I:]r::lcr:]izf] OICdLs:III.nImE. solvent extraction, solid-liquid leaching and liquid-
e diﬂ“cm;{ ;;pcsm?' Y fxbsurption and fldsorptic.m. An introduclit_m to ic
reactors, distillation ccolu0 s e Rl qlcmlcm LeGHrc o lﬂflud'"g
operations in the chem;i NS, extruders, pumps, mills, and emulators Scaling up
| ‘ chemical industry. Introduction to clean technology.

ndustrial Gascs
:‘gﬂgf:::lgl g;ss;;: cl,:lrgc-sca'lc production, uses, storage and hazards in handling of the
e s 3 ygcn._mlrogen, ar.go::l, neon, helium, hydrogen, acetylene, carbon

» €hlorine, fluorine, sulfur dioxide and phosgene.

ro

3 Inorganic Chemicals
:_:E:ﬁﬂ::; 2:2‘{::112?15 l\;anufaclure. ap;zlicati.on], ana.lysis. and h'azard-s in hanc!ling the
btimmatt walt & S b_\w::lroc.hlcnric acid, mtr!c ac:d: sulphuric acid, caustic sc?da,
- e éhr:))mx, leaching Powd?r. sodium thiosulphate, hydrogen peroxide,
- , me alum, potassium dichromate and potassium permanganate.
r 4. Environment- Air Pollution:
Pollut_ams and their sources, pollution by SO,, CO,, CO, NOx, H,S and other foul-
smelling gases. Methods of estimation of CO, NOx, SOx and control procedures.
Green House effect and Global warming, Ozone depletion by oxides of nitrogen,
chlorofluorocarbons and Halogens, removal of sulphur from coal. Control of]
particulates.
5. |Water pollution and Water Quality Standards: Pollutants and their sources,
Effluent treatment plants (primary, secondary and tertiary treatment). Industrial
effluent from the following industries and their treatment: electroplating, textile,
tannery, dairy, petroleum and petrochemicals, agro, fertilizer, etc. Sludge disposal.
Industrial waste management, incineration of waste. Water treatment and purification
(reverse osmosis, electro dialysis, ion exchange). Water quality parameters for|
wastewater, industrial water and domestic water.

Books Recommended:
i. E. Stocchi: Industrial Chemistry, Vol-I, Ellis Horwood Ltd. UK.
P ii. K. De, Environmental Chemistry: New Age International Pvt, Ltd, New Delhi.

iii. S. M. Khopkar, Environmental Pollution Analysis: Wiley Eastern Ltd, New Delhi.

Course code : CHEDLG607
: Lab course based on CHEDEG606

Course Title

Semester /Year : VI

gy e
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Course ontcomes (COg):

) 3 <&
Upon successful complction of the course, students will be able to

(_O_l Remember the basics 1(:!'(:]11':minlryT _ﬁ;ncllcnls and lab rules
“(.‘02 _ Understand the basics of Industrial chemicals and environment.
CcO3 Apply practical knowledge.
Cco4 Analyze and interpret the results of experiments.
COs Evaluate the experimental data of different cxperiments.
CO6 Calculatce the results of different experiments.
Unit Content
1 Percentage of available chlorine in bleaching powder.
2 Measurement of chloride, sulphate and salinity of water samples by simple titration
mct_hod. (AgNO3 and potassium chromate)
3 Estimation of total alkalinity of water samples (CO3, HCO3) using double titration
method.
4 Measurement of dissolved CO32.

Books Recommended:

R.M. Felder, R.W. Rousseau: Elementary Principles of Chemical Processes, Wiley

Publishers, New Delhi). ii. J. A. Kent: Riegel’s Handbook of Industrial Chemistry, CBS
Publishers, New Delhi.

Semester-VII

Course code : CHEDE703

Course Title : Biomolecules

Semester /Year : VII

60
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[ ——  EN DA e |

Course outcomes (COs):
Ull’l’" successful | completion of the course, students will be able to
& Learn and gain knowledge of molecules of life. -
' CO2 Understand the classifications and other details of carbohydratcs enzymes
' lipids etc. |
Cco3 llustrate the concept of lipids, proteins, eﬁzymcss etc. o '
CO4 Explain carbohydrates, enzymes, proteins, ]ipids,enzymes@: -
COs Summarize the concept of different biomolecules.
CO6 Express the details of biomolecules.
Unit Content
1 Carbohydrates

Classification of carbohydrates, reducing and non-reducing sugars, General
Properties of Glucose and Fructose, open chain structure of glucose. Epimers,
mutarotation and anomers. Determination of configuration of Glucose (Fischer
proof). Cyclic structure of glucose. Haworth projections. Linkage between
monosachharides, structure of disacharrides (sucrose, maltose, lactose) and
polysacharrides (starch and cellulose) excluding their structure elucidation.

2 Amino Acids, Peptides and Proteins
Classification of Amino Acids, Zwitterion structure and Isoelectric point,
Overview of Primary, Secondary, Tertiary and Quaternary structure of proteins.
Determination of primary structure of peptides, determination of N-terminal
amino acid ( DNFB method) and C-terminal amino acid (carboxypeptidase

enzyme). Books

3 Enzymes

Mechanism of enzyme action, factors affecting enzyme action, Coenzymes and
cofactors and their role in biological reactions, Specificity of enzyme action
(Including stereospecifity), Enzyme inhibitors and their importance,
phenomenon of inhibition (Competitive and Non-competitive inhibition
including allosteric inhibtion).

4 Lipids

[Introduction to lipids, classification. Oils and fats: Common fatty acids present in

oils and fats, Omega fatty acids, Trans fats, Hydrogenation, Saponification value,

lodine number. Biological importance of triglycerides, phospholipids, glycolipids,
land steroids (cholesterol).

Recommen |
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L DrOPPRaader. DN Bapai & De D Gin, Practical Chemistny, 8 Chand

) / s’
!i. = . [ -
Sl o \ At ey \_,\ T
U = ne
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Course code : CHE_D_ETOS

Course Title :__-_C;o?dination Chemistry
' Se_mﬁzr_fY:ar_ TV -

Course outcomes (COs):

Upon successful completion of the course, student will be able to:

Col1 Gain knowledge of transition elements. coordination chemistry, lanthanoids.
actinides and bioinorganic chemistry
co2 Understand concepts of transition elements. coordination chemistry, lanthanoids.
actinides and bioinorganic chemistry
CO3 Explain theories and properties of transition and inner transition elements.
|
|
04 Hlustrate splitting in Oh and Td complexes, Na/K Pump and Latimer diagram_ Also
explain the role of metal ions in biological process.
CO05 Predict geometry, magnetic nature of coordination compounds and lanthanides and
‘ ’aclinides. Also predict the lability and inertness of complexes.
"Co6 Solve problems related to coordination chemistry
Unit Contents

[
| I (Coordination Chemistry

‘ Werner’s theory, valence bond theory (inner and outer orbital complexes), Crystal
|

|

|

|

S

field theory, measurement of 10 Dq (Ao), CFSE in weak and strong fields, pairing
cnergies, factors affecting the magnitude of 10 Dq (Ao, At). Octahedral vs. tetrahedral
coordination, tetragonal distortions from octahedral geometry Jahn-Teller theorem.
;squa.re planar geometry. Qualitative aspect of Ligand field and MO Theory. IUPAC
nomenclature of coordination compounds, isomerism in coordination compounds.
Stereochemistry of complexes with 4 and 6 coordination numbers.

Chelate effect, Labile and inert complexes

2 [Transition Elements

General group trends with special reference to electronic configuration, colour,
variable valency, magnetic and catalytic properties, ability to form complexes.
Stability of various oxidation states and e.m.f. (Latimer diagrams). Difference i
between the first, second and third transition series. i

. !.;3}.4\4*/;/{/\“ Ui Z;(',E‘f-"ﬂ / \M'A’ 63
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Lanthanonds and Achnoids .
Elecron confi

_“--‘;‘

furaton, oxidation states, colour, spectral and magnetic properties,
SO oRITEchn, separation of lanthanides (1on-exchange method only).
+ Bimorganic Chemistry

e

- NEs present in biological systems, classification of elements according to their
achoe m hclogwal system. Sodium / K- -pump. Excess and deficiency of some trace
meaals

o0 and its applivation in bio-systems, Haemoglobin: Storage and transfer of iron.

Books Revommended:

Parcell, KF & Kotz 1.C. Inorganic Chemistry W.B. Saunders Co, 1977.
’-{..bct\ LE.. Inorganic Chemistry, Prentice Hall, 1993.
Lippard. SJ. & Berg. J M. Principles of Bioinorganic Chemistry Panima Publishing Company 1994.
. Comon. FA. & Wilkinson, G, Advanced Inorganic Chemistry, Wiley-VCH, 1999
+. Basolo, F. and Pearson, R.C.. Mechanisms of Inorganic Chemistry, John Wiley & Sons, NY, 1967.

3 vi Greenwood. NN. & Eamshaw A Chemistry of the Elements, Butterworth—Heinemann, 1997.
Coursecode  : CHEDL706 -
l ‘CourseTitle  :  Lab course based on CHEDE703
Semester Year :  VII
T|P|C
0 [0 (2|1
Course outcomes (COs):
Upon successful completion of the course, student will be able to:
l_ €Ol Gain knowledge of chemistry of coordination complexes ]
LY €02 Understand concepts of formation of coordination complexes ]
Co3 Explain the preparation of various coordination compounds
COo4 [llustrate principle of formation of coordination complexes
COs Predict structure of coordination complexes
: CO6 Synthesize coordination complexes
i Unit Contents

i To synthesize cuprous Chloride, [i.e., Cu2CI2)
ii. To prepare manganese (I11) phosphate, [i.e., MnPO4 H20]

| e
.—‘l"v"j-/ ) Jm‘jﬁ/’;‘ o ff/\/\/-/(/

1 e

64



8S¢ CHEMISTRY

W To prepare aluminium potassium sulphate KAI(SO4)2.12H20 (Potash alum)
or Chrome alum.

To synthesize tetraamminecopper (11) sulphate, [Cu(NH3}4]SO4.H20
To synthesize cis and trans K[Cr(C204)2. (H20)2] Potassium
dioxalatodiaquachromate (110

To synthesize tetraamminecarbonatocobalt (I1T) ion

Vil To synthesize potassium tris(oxalate)ferrate(111)
Vil To synthesize ammonium iron(Il) sulfate (NH4)2Fe(SO4)2(H20)6 (Mohr’s
salt)

Recommended Books:

8 Inorganic Chemistry: A Laboratory Manual, Mala Nath. Narosa Publishing
House

* ii.  Advanced Practical Physical Chemstry.] B Yadav. Educational Publishers

Course code : CHEDE707
Course Title ¢ Electrochemistry
Semester /Year : Vil

L |T|P|C
: 3 0 0 3
Course outcomes (COs):
\ Upon successful completion of the course, students will be able to
|
- i o1 ‘iLeam the fundamentals of electrochemistry
ICO2 iE,\pIain the electrochemical cell with reference and counter electrode in
Tzleciroc hemistry
CO3 Explain the laws in electrochemistry |
CO4 Illustrate the concepts of electrode-electrolyte interfaces and structure of double
| layer
05 Explain the various electrochemical techniques used in electrochemistry
i |
CO6 Solve numerical related to the electrochemistry
| |
Unit Content

»«.\k V“k'/ \ = Viale { Lecmyy / 65
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Conductange

Arthe W .
”h;"h“ theory of electrolytic diwsoctntion, Conductivity, equlvalent and maolar
onduetivity , : .
ductivity and thels variation with ditution for weak and strong electrolytes, Molar

|
| onductivity g finite ditution, Kohtrausch Taw of Independent migration of lons
Debyelliekel.¢ Msager equantlon

Ilee U 5 2 |

| I'_‘"‘“ hemistry  Quantitative nspects of Faraday's laws of electrolysis, rules of
I n . . " POORE |

SNIdation/reduction of lons based on half-cell potentinls, applications of electrolysis in

metallurgy  ang ndustry. Chemical cells, reversible and irreversible cells with

oxamples, Electromotive force of u cell and its mensurement, Nernst equation;

l““'"‘""“' electrode (reduction) potential and its application to different kinds of half-

Lells,

L

Introduetion to I-‘.Ieclnumulyticul Methods:

;l lectrochemical Cells, electrode potentinl, Caleulation of Cell Potentials from

LI'h:clmdr: Potentials, reference electrode, three electrodes cell, supporting electrolyte,
L urrents in Electrochemical Cells, Types of Electroanalytical Methods, Reference
il lectrodes, Current-Voltage Relationships during an Electrolysis,

Fundamentals of Electrochemistry:

I lectrode-electrolytes interfaces, Structure of electrical double layer, Helmholtz
‘mmlcl. the Gouy-Chapman model, and the Stern model, Kinetics of electrode reactions
| and derivation of Butler-Volmer Equation, Tafel equations and Polarography theory.

Flectrochemical Techniques:

PPotentiostatic Coulometry, Amperostatic Coulometry, Cyclic Voltammetry, Linear

sweep voltammetry, Electrochemical Impedance Spectroscopy (EIS), Mott-Schottky/
| analysis,

Books Recommended

i Modern Electrochemistry, Vol. 1 & 11, J.O.M. Bockris and A.K.N. Reddy, Plenum.
il Physical Chemistry, P.W. Atkins, ELBS.
i, Principles of Physical Chemistry, Puri, Sharma, and Pathania

i Course code H CHEDL708

Course Title ! Lab course based on CHEDE707

Semester /Year Vil

—

. [T|P|C
021

—]

Course outcomes (COs): .
Upon successful completion of the course, students will be able to
[ CO1 ] Learn the fundamentals of electrochemistry

‘ \\k e t \,,\"; - [Q/ \/‘“f“fl;f,‘.’l‘."ij Y»)\/ g | 66
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02 :
() |.K[l!.!ITI the condugtomereie titration
‘O ‘i : - — — 2 -
0. Explaim the potentionictrie titration
(t4 1 0 I = = ) ) - - - S ——-' P ——— e o
) Hlustrate the concepts, of strong acid and strong basc
()% » o — - etr 13
()5 Explain the various curves i the conductometric and potentiometne trations
CO6 Solve numerical reluted o the electrochemistry
LUnit Content
1 Conductometry - -
1. To determine cell constant i To perform the
following conductometric titrations:
BL Strong acid v strong base iv.
Weak acid vs strong hase
2 Potentiometry i -
I To perform and study the following potentiometne titrations:
0o Strong acid vs. strong base . Weak acul vs, strong
base
o Dibasic acid vs. strong base

Books Recommended;
L Akins, PW & Paula, 1.1, Physical Chemistry, 9th Ed., Oxford University Press (2011).
i, Mortimer, R. G. Physical Chemistry 3rd Ed., Elsevier: NOIDA, UP (2009). - -

i Prncples of Phyvsical Chemstry, Purs, Sharma, and Pathania

Course cmlc. E Cl Il-fliii':ll‘]

Course Title ¢ CHEMISTRY OF NSATURAL PRODUCTS

CSemester Year Vil

Course outcomes (COs):

Upon successful completion of the course student will be able to

COl “Gain know lu1gLT nﬂl;;_misu;_\' of nuturad products
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3 b abactard b S e e TR e o
col Understand theory ot heteroeyelic compounds, alkalonds, carbohydrittes nd
Terpenoids
= e § R =
[ xplain theory of heterocvelic compounds. alk: Hoidds, ¢ nl\uh\.h tes and
CU‘ Ter "&.m'sg.\
co4 L\P““” ~\mbm. properties of n:ummiu ulml\nnnd< “alkalowds, carbohydriies ‘
and Terpenoids |
T R e IS
O3 Summarize mech '

- = = \
CO6 e P oblems related with the of hdmu\lltu Lulripn'ttt‘ld~ alkatloids.,
carbohvdrat

tes and Terpenoids. !

Unit Contents

| Terpenoids and Carotenoids: Classification. nomenclature, oceumence,
isolation. veneral methods of structure  determination. isoprene rule
Structures of [-carotene.

Alkaloids : General introduction, distribution in plants. isolation &
purification. General methods of structure deternunation. Structural
clucidation of Quuinine. |

3 Steroids: Structural features of cholesterol and Testosterone (without
synthesis). |
Prostaglandins: Occurrenes nomenclature, classification, brogenests and|
physiological cifects |

4 Porphyrins: General Introduction of haemoglobin and ¢hlorophyll ‘
Chemistry of chlorophyll and haem (without synthesis). |

Books Recommended

I L Finar. Organic chemistry. Vol 11, 1st Indian ed . Pearson Education Pre Ld Todian Braneh, Delli.
2ou2
2.0.P Asarwal, Chemustry of Natural Products, Vol [ & 11, Tth ed., Goel Publishing House, Meenut, 1YS3.
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C ourse code ; CHEDLT710
Sr——t . _ B : =
= = T - |
Course Title ; Lab course based on CHEDE709 -
Semester Year VI
—ee - g IR
L |{T|P|C '|
H i )— =
o o |2 |1 |
Course outcomes (COs):
U pon successtul completion of the course student will be able to
COl Deseribe the practical concepts underlying the purification. separation and analysis i
of a phytochemicals
|
02 Distinguish a range of practical techniques used in science such as the analysis of

substances, the separation of substances and the use of instruments/ glassware's. |

|
031 Develop  the ability of performing accurate quantitative measurements with an
understandimg of the theory and use of contemporary instrumentation.

CO4 | Analyse the practical L:nncqﬂ_ L|\I;-Illl_;lli\'L‘_Ij.-' _.';‘id_L]ll'J ntil;tli\'cl._\.
COs | Testthe purity of separated phytochemical. i
COno CDevelop formulation of natural p.ruduc.l - |
) |
LUnit Contents
| Qualitative Analysis

|
Separation, puritication and identification ot the phyvtochemicals from the plant extract l
natural products. using TLC for checking the punity of the separated compounds,

Spuectroscopy
Identification of organic compounds by the analysis of their spectral data (UN TR PMR,

CMR&DNS)

Books Recommended:
I Microscale Organic Expertments KL Willianson, DC Health & Co. Le Xington

i.Laboratory Manual ot Organic Chemistry, RK Bansal. New Age International, Delhi
i Introduction to Organic Laboratory Techniques (Third Edition). DL Pavia, GM Lampnan and GS Kriz.

Saunders College Publishing, Philadelphia, New York.
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3 QO *rati P e LS . "
n perational Organie ( hemistry, A Laboratory Course, Second Edition. JW Lehman, Allyn& Bacon,
Inc. Boston

Course code CHEDE™11
Course Title : Research Methodology
Semester /Year ViL
] - ] L P C |
- - 3 1 0 4

Course outcomes (COs):

Upon successful completion of the course student will be able to

CO1 Define various Kind of research. objectives of doing research. researchprocess and
research design
co2 Discuss the ability to choose methods appropriate to research aims and objectives.
CO3 Explain analyze data and draw reasonable interpretations as well as communicate
research findings in a clear and well-organized way. |
CO4 Explain Statistical tools and techniques to carry out data analysis and hypothesis|
testing using suitable test of statistical significance.
COs Summarize the properties of mechanism of research methodology
CO6 Create a research methodology
Unit Contents
1 Meaning &Functions of Research
Meaning of Research, Characteristics of Research, Steps involved in Research,
Research in Pure and Applied Sciences, Inter Disciplinary Research, Trans
disciplinary research, Significance of Research, Research and scientific methods,
Research Process, Criteria of good Research, Problems encountered by Researchers,
L iterature review.
2 Research Problem and Research Design

Sclectine the Research problem, Necessity of defining the problem, Goals and Criterial
for iden;iﬁ,ing problems for research, Perception of Research problem, Formulation of
Research design, Need for Research deslign. Fea}ures of good design, Basic principles
of experimental designs, Computer and internet in designs. J
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3 Interpretation and Report Writi
Al ot~ . = g . . i
g nd Tﬁmw of interpretation. Precautions in interpretation. Significance
©° fepont wnuing. Different steps in writing 2 report. Layout of a Research repon,
I ypes _of report. Mechanics of writing a research report. Precautions for writing a
FESSarch report -

4 Statistical Techniques and Tools
‘niroduction of satistics. frequency distribution. Graphical representation of data.
“easures of central tendency. Mean. Median, Mode. Standard deviation, Co-eflicient
Of vanation. Probability & distribution Correlation, coefficient of correlation, Scatter
dizgram. Regression. Sampling distribution. Standard error. Hypothesis testing. Level
::;\‘ségfiﬁm Degree of freedom. Chi Square, T-test. Analysis of variance
(A A

Books Recommended:
< v. Microscale Organic Experiments KL Willianson. DC Health & Co. Le Xington.
7 vi. Laboratory Manual of Organic Chemistry. RK Bansal. New Age International. Delhi.
vii Introduction 10 Organic Laboratory Techniques (Third Edition). DL Pavia. GM Lampman and GS
Kriz, Saunders College Publishing. Philadelphia. New York.
viii.  Operational Organic Chemistry, A Laboratory Course, Second Edition, JW Lehman, Allyn& Bacon.

Inc. Boston.

Semester-VIII

Course code : CHEDES03

Course Title 2 Structure and Properties of Metal Complexes

-

Semester /Year : VIII

Course outcomes (COs): .
Upon successful completion of the course student will be able to

~
j _ [ )

Fv""J/ i J,‘(\f«i&gm
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= . Learn' and gain knowledge of main group compounds and coordination
chemistry
o2 Descnbe theories of coo?&i_na;iaampounds and explain metal ligand equilibria
. in SO]UIIOI‘I_S‘
o3 Explain electronic spectra and ma?g;elSDroper(i_és_(_)f coordination compounds
. 7(:0: _ﬂ'ﬂm(;ma@aw effec. -
CO5 >ummarize the concepts of metal ligand equilibria in solution
CO6 PI”OP_OS.e the structure of various inorganic compounds based on VSEPR model and
hybridization.
Unit Contents
l S}"’mhemis‘r}' and bonding in main group compounds
VSEPR theory, W:_alsh diagrams (tri- and penta-atomic molecules) dx - px bonds. bent
E‘ule ar}d energetics of hybridization, stereoisomerism in inorganic complexes,
somerism arising out of ligand and ligand conformation, chirality and nomenclature
of chiral complexes.
2 !Metal-ligand bonding and molecular orbital theory (MOT)
Limitations of crystal field theory, d-orbitals splitting in linear, trigonal, octahedral.
Square planar, tetrahedral and square pyramidal complexes, Jahn-Teller distortion.
nephelauxetic series, composition of ligand group orbitals, molecular orbital diagrams
of octahedral, tetrahedral, including both ¢ and = bonding.
3 Metal-ligand equilibria in solution
Stepwise and overall formation constants and their interaction, trends in stepwise
constants, factors affecting the stability of metal complexes with references to the
nature of metal ion and ligand, chelate effect and its thermodynamic origin
4 Electronic spectra of coordination compounds
Spectroscopic ground states, correlation and spin-orbit coupling in free ions for 1"
series of transition metals, Orgel and Tanabe Sugano diagrams for transition metal
complexes (d'- d’ states), calculation of Dq, B and B parameters,
5 Magnetic properties of transition metal complexes

Fundamental equations in molecular magnetism, magnetic susceptibility and magnetic
{rnoment, diamagnetic and paramagnetic behaviour of transition metal complexes,
spin-orbit coupling effects (LS coupling and j-j coupling),temperature independent
paramagnetism (TIP) of complexr?s. spin cross over, ferromagnetic, antiferromagnetic,
ferrimagnetic behaviour of transition metal compounds, effect of temperature on their

imagnetic properties.
|

Books recommended:

Cotton, F. A., Wilkinson, G., Murillo, C. A. and Bochmann, M., "Advanced Inorganic Chemistry", 6th

Ed., John Wiley & Sons, 1999.

U
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ii. Douglas, B. E,, McDaniel,
3rd Ed., John Wiley & Sons, 2001,

BSc CHEMISTRY

D. H. and Alexander, J. 1., "Concepts and Models in Inorganic Chemistry”,

iii. Figgis, B. N., and Hitchman, M. A, "Ligand Field Theory and Its Applications”, Wiley Eastern Ltd.,

1999.

iv. Huheey, J. E., Keiter, E. A and Keiter, R. L., "Inorganic Chemistry Principle of Structure A

Reactivity", 4th Ed, Pearson Education, Inc., 2003.

v. Atkins, P., Overton, T, Rourke, J., Mark, W. and Armstrong, F., "Shriver and Atkins’ Inorganic

Chemistry", 4th Ed, Oxford university press, 2009.

Course code  : CHEDLS04

I_Course Title y Lab course based on CHEDES03

‘_Se_mﬁter MYear : VIO

b
=
=
Y

Course outcomes (COs):
Upon successful completion of the course, student will be able to:

CO1 Gain knowledge of chemistry of coordination complexes
CO2 Understand concepts of formation of coordination complexes
CO3 Explain the preparation of various coordination compounds
CO4 [llustrate principle of formation of coordination complexes
[ CO5 Predict structure of coordination complexes
{ CO6 Synthesize coordination complexes

4 |r Unit Contents

' i. To synthesize ammonium ferric sulphate To
‘ I il. prepare chrome red.
iii.  To prepare chrome alum

iv. To prepare Mohr’s salt
| v. To prepare Nickel ammonium sulphate

‘ vi. To prepare potash alum

Recommended Books:
iii. Inorganic Chemistry: A Laboratory Manual, Mala Nath, Narosa Publishing

oo N
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House iy, Advanced Practicnl

: _ Physical  Chemstry,) B Yadav.
Educational Publishers ’

Course code 3 CHEDEROS
Course Title © Reagents and Reactions in Organic Chemistry
' Semester /Year V1l |
|
| - CTr[P[C
3 010 (3

Course outcomes (COs):

Upon successful completion of the course, students will be able to

COl Learn the fundamentals of reagents and reactions in organic chemistry.
CO2 To understand the various reagents in organic reactions and functional group
transformations
CO3 Explain the methods for C-C, C-N, C-0O single bonds formation
CO4 IHustrate the various models for stereochemical aspects of nucleophilic addition
to carbonyl compounds.
CO5 Explain the methods for C-C, C-N, C-O multiple bonds formations.
COo6 Discuss about the various name reactions. |
= =1
] ' 1
Unit Content !

1. Reagents in Organic Synthesis Use of the following reagents in organic synthesis and
functional group transformations; complex metal hydrides organolithium, lithium
dimethylcuprate, lithium  diisopropylamide  (LDA), organomagnesium (Grignard),
organozine,  organocopper  (Gilman &  Normant) reagents  in  synthesis,
dicyclohexylcarbodiimide, 1,3-dithiane (reactivity Umpoloung), trimethylsilyl iodide, tri-
n-butyltin hydride, Woodward and pervost hydroxylation, osmium tetroxide, DDQ,
selenium dioxide, Phase transfer catalysts, crown ethers and Merrifield resin, Peterson’s
lsynthesis, Wilkinson™ s catalyst, Baker yeast.

2. [Single bond [C—X (X = €, O, N)] formations Various models (Cram, Cram chelation
and Felkin-Anh models) of stereochemical aspects of nucleophilic additions to carbonyls
chemistry of enolates (kinetic and thermodynamic) and examines, ¢nolates, lithium and
boron enolates in aldol and Michael reactions, alkylation and acylation of enolates
mechanism of aldol (Mukiyama aldol), Stobbe, Darzen, Acyloin condensations

" 7
p i
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ooy S =
f‘ormations (Ullmann, Buc:‘rgl’::{:u:?mbs?
Hiyama and Kumada reactions). v
3. Multiple - =0 T

b inigp rc:::?:n.ltwnﬁ fﬁ =y N}]‘ formations Phosphorus, nitrogen and sulfur ylids.
bmuliticn;, ‘Meanich Er Offer reaction, Tebbe olefination, Julia olefination, Robinson
Hoffman & eqr ela;cl.ion. ‘Petersgn ‘oleﬁnalion. Shapiro reaction, Peliminations
s pyro ¥s1s). Cope elimination, selenoxide elimination. Cotey-Winter
: . ns from epoxides, olefin metathesis (Schrock’s catalyst, Grubb’s catalyst.
ring closing metathesis, enyne metathesis, Thorpe reaction, Corey-Fuchs reaction, Ohira-

~ Bestmann modification
Books Recommended: o
i. Carey. F.A.and Sundberg, R 1.,

Ed. Springer

i g"stm' E.V.and Dougherty, D. A., “Modern Physical Organic Chemistry”, University Science
00ks.

and ?hT)_ Metal catalysed C-C bond
gashira, Heck. Suzuki, Stille, Nozaki-

“Advanced organic Chemistry, Part B: Reaction and Synthesis™, 5th

& Ia?’den,J .Greeves N .andWarren,s.,“organicChemisny”,OxfordUniversityPress.
iv.  Smith, M.B., “Organic Synthesis”, 3s Ed., Academic Press.

Bruckner, R,, “Organic Mechanisms: Reactions, Stereochemistry and Synthesis”,Springer.

Course code : CHEDLS06
Course Title : Lab course based on CHEDES05
Semester /Year : VIII
L |[T|P|C
0 0 21
Course outcomes (COs): .
Upon successful completion of the course, students will be able to
- CO1 Learn the lab safety rules.
co2 Explain and perform the experiments in the laboratory for carrying out organic
' chemical transformations such as Cannizaro reaction and Fischer Indole synthesis
' CO3 Explain and perform the experiments in the laboratory for synthesizing specific
' | and important organic compounds
| | [ i thesis.
| CO4 " llustrate the mechanism behind synthesi |
"COS | Extract oil with the help of soxhlet |
| !
- CO6 Calculate yield of product. |
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| =N S Content
| 1 [;-l greparalron of p-nitroaniline of acetanilide
‘ {3} C;Cnp:irzazt::; 2223;2‘1“':‘“ dichm'“ﬁ'“: and its uses in oxidation of benzyl alcohol.
(4] Synthesis of un N ol an aromatic AldchyL!c (p-nitrobenzaldehyde).
’ IS Ol w-nitrostyrene from an aromatic aldehyde and nitromethane.
![5] Synthe§ls of chalcone from an aromatic aldehyde and acetophenone.
[6] Extraction of oils from ground nuts using soxhlet apparatus.

(7] 'Synthe'ms of a-bromo cinnamic acid or phenyl acetylene from benzaldehyde. (formation
of cinnamic acid, bromination and elimination reactions).

i[g] Pre!aaration of meso-stilbene dibromide and its conversion to diphenylacetylene. [9]
Fisher indole synthesis.

Books Recommended:

i.  Arthur, L. V.," Quantitative Organic Analysis,” Pearson.

ii. ~ Furniss, B.S., Handford, A. ., Smith P. W. G. & Tatchell A. R., “Vogel’s Text Book of Practical
Organic Chemistry” 5 th Ed. Longman (1996).

iii.  Leonard J., Lygo B. & Procter G., “Advanced Practical Organic Chemistry”, Champan and Hall.
(1995)

iv.  Mann, F. G. & Saunders, B.C. "Practical Organic Chemistry", Pearson. (2009)

v.  Furniss, B.S., Handford, A. J., Smith P. W. G. & Tatchell A. R., “Practical Organic Chemistry”™ 5 th
Ed., Pearson (2012).

Course code : CHEDES07
|
' Course Title : Advanced Methods of Chemical Analysis

Semester /Year : VIII
L [P]e
3 [o]o]3 |
Course outcomes (COs): .
Upon successful completion of the course, students will be able to
' co1 Learn and gain knowledge about spectroscopy.
' Co2 Understand basics of spectroscopic and chromatographic techniques.
COo3 “Illustrate different chromatographic techniques.
| _
|CT Explain errors, sampl:_ng,_chﬂm_al_qgrgghy. and spectroscopy.
CT | Summarize different terms used in spectroscopic and chromatography .
CO6 —E;prcss the applica@ns of different spectroscopic and separation techniques.

_\‘\Ju—l / i %ﬁu P 76
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~ Unit

Content

(3:: h; ative and quantitative aspects of analysis
24m / 4 . il L.

npling, E\.aluauon of analytical data, errors, accuracy and precision. methods of
their expression. .

L=

tad

]

N“FI“_“' MagnFtic Eesmincipal._ Instrumentation of p_régn_.\iMR.!
Shielding -Deshielding. Splitting of signal, Use of NMR in medical, Interpretation

__ [ofspectra

Electron Spin Resonance Spectroscopy: Principle, presentation of the spectrum.
h_\-perfine coupling, hyperfine splitting in various structures, factors affecting

. maglmde of g, zero field splitting and Kramer’s degeneracy, applications to

| trans_ﬂion metal complexes having one and more than one unpaired electron,
applications to inorganic free radicals, study of electron exchange reactions |

Ch romatography:
Classification, principal instrumentation of HPLC, GC and ion exchange
}chromatography and their uses.

Development of chromatograms: Frontal, elution and displacement methods.
i |

Books recommended:

i.  Drago, R.S., “Physical Methods in Inorganic Chemistry”, Reinhold Publishing Corp., East West Press.
ii.  Graybeal, J. D., “Molecular Spectroscopy”, McCiraw-Hill, 1988.
iii.  Slichter. C. P., “Principles of Magnetic Resonance”, Springer Verlag,1981.
iv.  Banweil, C.N. and McCash, E.L.M.,“Fundamentals of Molecular Spectroscopy",4th Ed. McGraw-Hill.

1999
Course code CHEDLS08
Course Title Lab course based on CHEDE807
| Semester /Year : VIII
L |[T|P|C
0 (021

Course outcomes (COs):

Upon successful completion of the COUTSE, 377722 == = === N

'co1
Co?

Cco3 _
CO4 Analyse pH of different shampoo solutions.

Understand separation of ions, sugars and pigments by chromatography.
Apply theoretical knowledge in practicals.

pletion of the course, students will be able to

Remember the basics of chemistry practicals and lab rules.

Wids 27 7



COS | Measure BOD, COD
| = . « DO and other paraineters the obtamed regl
COo olve the expermmental data
L init
Content
| (' M i
\‘l‘n‘\ 11_1 |.lu;11.1|'r|1'\, Paper chromatographic separation of Fef M3-, and ©
‘I‘ .u.mulI‘ &Illnl identitication of the monusaccharides present in the 28
PRI OS . . !
l| ose & 1H|£llll\k ) by paper chiromatography. Feportng the R4
Cla "_‘”l.\il".l."l'.'»l"llu‘ separation of the active ingredients ol plants. How a
(WS
=
)
2 ';,kiummu the pll of the “ch acrated drinks fruit J‘”--“ WEASTIN I’
cternimation ol Iﬂ] ol M”l_ Ltotal soluble salt, 1 \[11||1|T1llf| of calcl magnes

phosphate, nitrate,

Books recom mended:

1. Mikes, O Laboratory Hand Book of Chromatographic & Allied Methods, Ellcs Hars vod Seres
vnahvtical Chemistry, John Wiley & Sons, 1979,
1. Ditts. RV Analytical Chenustry, Methods of Separation, van Nostrand. 1974
Course code E‘lllil)b’.ﬂl}")_ B - _ _
('o_llLr_sc'l'ilh' :\]]l)lit‘:lliull\ of C umputu rsin C Ilt‘l;ilﬁl_r\ _
Semester Year NV
L TP | &
3 4 1913
- — e — —_ - B —_ J_‘_.—'-._,_.. R

Course outeomes (COs):

Upon successful comple

COl
CO2
CO3
CO4
COs
CO6

tion of the course

Basics of mmpuler apphc.luuns

L 'nderst ll."ld th le
| E \nl 10 the & ERTSATE
Anilyze mn'wru

 Eplain dllhn.m terms ol comj

1 “10:‘. o proh.g m 1cl m d Lo th.n\

me s of “the basic ¢l mﬂu

student will be able to

wc. basic keywords

e - and o0 umpu Ations of Lumpuiu
al Methods RRoots of gqu ations.

mlcr 11|\:1_.-r-.imm|ny.
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Unit ' S - e A
Content |
| |
| Constants. variables. bits e Sase =
ST ltf\' bits, bytes, binary and ASCIT formats, arithimetic eaprossions.
chy ol oper: i R - . .
\ \:\ < i% ‘111"1 wions, inbuilt functions. Elements of the BASIC language BASIC
NCVWOTAS ¢ ¥ C e : : i
.11,.;1 cranl "““ _l_umn?.md_\. Annexure-3 [110] Logical and relative operators. .\ill'il;u:i!
{ aphics, - ; ) E
- 1 E ‘II es. Compiled versus interpreted languages. Debugging. Simple |1|'n-_:|';nn~.\
using these concepts AT : o S '
using these coneepts. Matrix addition and multiplication. Statistical analysis

N spaeven | T = =
- ';\‘t:::l“r‘u‘:iilI_i::_Ezl::?i:lh“1::1[1:_t‘wI ei:iu:niuni: Numerical methods for roots of equations:
< ) . ative method, Newton-Raphson method. Binary bisection
-lt.ld RL‘:..:!I.III‘..—T':!]R'I. Dillerential caleulus: Numerical differentiation. im;‘yrm caleulus:
Numerical integration (Trapezoidal and Simpson’s rule). probability distributions
and mean values. Simultancous cquations: Matrix manipulation. addition,
multiplication. Gauss-Siedal method. Tnterpolation, extrapolation and curve fitring:
Handling of experimental data. Coneeptual background of molecular modelling: -
Potential energy surfaces. Elementary ideas of molecular mechanics and practical

_:\-10_ m?'thmls._

Books Recommended:

. Harris, D. C. Quantitative Chemical Analysis. 6th Ed., Freeman (2007) Chapters 3-3.

i Levie. R. de, How to use Excel in analytical chemistry and in gencral scientilic data analysis,
Cambridge Univ. Press (2001) 487 pages.
i, Noggle. I. H. Physical chemistry on a Microcomputer. Little Brown & Co. ( [URS).

v, Venit. S.M. Programming in BASIC: Problem solving with structure and style. Jawco Publishing
House: Delhi (1996). '

" Course code CHEDLS10 T7ET o b |
e p 3 o
| Course Title . Lab course based on CHEDES0Y !
Semester /Year RN

Course outcomes (COs):

Upon successtul completion of the course student will be able to

Col [ Ga -}_'i:_lo_\\'lctlgc about roots of equation.

CO2 I_Uﬁd_\.;l‘::ilil_ul:ual the numerical dilferentition.

- | -
CO3 CApply numerical integration .

CO4

‘ ifﬁ[;h maltrix operatons,

///// 10




BSc CHEMISTRY

CO% | Learn simple excreises using lecul
ses using molecular visualization s '
| ! zation software

coo | Solve problems related 1o theory

Content

] : R‘I"”“_ of cquations: (e.g., volume ol van der Waals gas and compa i~on
. \\:nh ideal gas, pH ol a weak acid). b
" T‘Tmncmcal differentiation (e.g., change in pressure for small change m
i :\ﬁ:ﬂ:‘fl:j i: van du Waals gas, potentiometric titrations).
: ntegration (e.g., entropy/ enthalpy changes from heal
C“llmk"l}' data), probability distributions (gas kinet ic theory) and mean |
values.

v e LR " . . . 3

v, Matrix operations. Application of Gauss-Siedel method n
colourimetry.

v, Simple exercises using molecular visualization software.

Books Recommended:
. Harris. D. C. Quantitative Chemical Analysis. 6th Ed., Fr
i, Levie. R. de. How to use Excel in analytical chemistry and

niv. Press (2001) 487 pages.
Microcomputer. Little Brown & Co. (

blem solving with structure and style. J

ceman (2007) Chapters 3-5.
in general scientific data analysis.

Cambridge U
i, Noggle, J. H. Physical chemistry ona
iv.  Venit, S.M. Programming in BASIC: Pro
House: Delhi (1996).

[985).
aico Publishing

(,'uur_se code o R (__'I_l_l-l_l)_li_tﬂl

I Course litle : lliit-il;'él_llzll_f‘rupcrl_\' Right

| Semester /Year - . _\_“_l .
1 r|P|C

| Course outcomes (COs):
on of the course student will be able to

Lﬂ///\w

Upon successtul complet




_

EEE——

B8Sc CHEM ISTRY

Acquire knowled
EE about
| patents. Intellectual prop

erty rights, copyrlghts trademarks “and

Appraise “about
geographical indications, industrial designs, trade secrets and different

international agr
| 1greements including Paris convention, Budapest treaty €tc |

Analys

mtt:l]rfalelc:::l,:):::iZ:ngSlg{rmtegrated circuits, risks involved in trade secret protectlon_
Anaylzemmmh gip]{a“on rules for registration of gcographrcal indications etc.
secrets, working of WTOASSE:SS introduction and historical perspectives of trade
copyrights etc. . Madrid protocol, different type of IPs, trademarks.
Summarize the properties of mechanism of Research-IPR.

Create the Rcscarch-lPR.

Content

Introduction to Intellectual Property: Historical Perspective, Different Types of
[P, Importance of protecting IP.
Copyrights: Introduction, how to obtain, Differences from Patents. ;

Trade Marks: Introduction, how to obtain, Different types of marks — Collecnve
marks, certification marks, service marks, Trade names, etc. Differences from

Designs.
Patents: Historical Perspective, Basic and associated right, WIPO, PCT system,

Traditional
Knowledge, Patents and Healthcare — balancing promoting innovation with public

health, Software patents and their importance for India.

W

Geographical Indications: Definition, rules for registration, prevention of 1lleoall
exploitation, importance to India.
Industrial Designs: Definition,

registration.
Layout design of integra

how to obtain, features, international design

ted circuits: Circuit Boards, Integrated Chips, Importance-:
for electronic industry. l|

jon and Historical Pcrspectlves Scope of Protection, Risks
involved and legal aspects of Trade Secret Protection.Word Trade Organization
(WTO): (i) General Agreement on Tariffs & _Trade (GATT), Trade Related
Intellectual Property Rights (TRIPS) agreemen.t (ii) General Agr:cement on Trade
related Services (GATS), (iii) Madrid Protocol (iv) Berne Convention, (v) Budapest
Treaty (b) paris Convention WIPO and TRIPS, IPR and Plant Breeders Rights, IPR
land Biodiversity IP Infringement issue and enforcement- -Role of Judiciary, Role of|
law enforcement Agcncws—Pohce Customs etc. Economic Value of Intellectual
Property — Intangible assets and their valuation, Intellectual Property in the Indian

Context— Various laws in Inci8 =228 ——— Jaws in India Licensing and technology transfer.
___________ﬂﬂ_

o e % )

Trade Secrets: Introducti




BSc CHEMISTRY

pBooks Recommend

_ Acharya, N.K.: Texthc .

' (iuru.. M.&Rao, M'Baf)kJ:dlmellect.ual
publications. erstanding
~ Ganguli, P.. Intellectual p
_ Miller.A, R.Micheal H.I
West Group Publishers.

~ Watal, 1., Intellectual pr, . .
Oxford property rights in the WTO and developing countries, Oxford U
ries, niversity Press.

Ffrfgpzfti;\;ights. Asia Law House.
ps: Managing Knowledge in Developing Countries. Sage

roperty Rights: :
Javis; lnleﬁcct;;{n;e%hmg the Knowledge Economy, Tata McGraw-Hill.
roperty: Patents, Trademarks and Copyright in 2 Nutshell.

ABILITY ENHANCEMENT COURSE

Semester-I
Course code AEC-104
Course Title Environment Science- |
Semester /Year : I
— SRt
|3 |00 |3

Course outcomes (CO3):
Upon successful completio

fgw/“

n of the courseé,

-

students will be able to

S —

\ B / i
w%};ﬁa"ﬁ
M > \()\/ /\n-/(#

[
|
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8Sc CHEMISTRY

—

—
— Discover knowledee ; —
__Eg{-f—————t Sowledge in ecological perspective and vahuc of crvirommet.
2 nderstand the significance of s — ue of envi b
C_Og__f———-—*—ﬁn'—l-——i*m_l_h_‘ame ©f various natural resourc o €'ﬂ rommeR__—
Demonstrate a com —— " OUS natural resources and its management
C o o prehensive understanding of the T e
the importance of its cons ation g world’s biodiversity and

CO4 Categorize different pes of polluts o
¢ effective * of pollutions and their control wwes. Dt
fne‘lh\_s_of“ag;e T —— measures. Discover

CO5 Evaluate global environmental problems and
——— problems and come out with best possible
C06 Create environmental laws and sustai Sevelommet o -
| sustainable development
Unit Content o o

Il

‘ En\:ronr?ent. Definition, scope and importance of environment. need for publi
aw art:ne:\s‘: Ecosystem: Definition, scope and importance of ecc:‘-‘; st
classnﬁ.canon. stn-lcrure. and function of an ecosystem, food chains. food web and
ecological pyramids, flow of energy; Biogeochemical cycles Hydrological <3 cl
Phosphorous cycle, Nitrogen cycle ) - i .

2 Natural resources: Classification of resources, living and nonliving resources: Water
resources: Use and over utilization of surface and ground water. floods and
droughts. dams, benefits and problems; Mineral resources: Use and exploitation:
[ and resources: Energy resources: Growing energy needs. renewable and non-
renewable energy sources, use of alternate energy source, case studies.

(a]

resources: Introduction. definition. genetic. species and
f biodiversity: Consumptive use. productive use, social.
values: India as a mega diversity nation.

Biodiversity and biotic
ecosystem diversity; Value o
ethical, aesthetic and optional

Lad

Hot spots of biodiversity. Threats t©
human-wildlife conflicts:
tu conservation: National

4 Endangered and Endemic species, :
biodiversity: Habitat loss, poaching of wildlife,
Conservation of biodiversity: In situ and ex si

biodiversity act..

Books Recommended:

I. Benny Joseph,

Edition, 2006. )
2. Erach Bharucha, “Textbook of Environmenta

Swan, 2™ Edition, 2013.
3. Dr. P. D Sharma, “Ecolog

“Environmental Studies™,
| Studies for Under Graduate Courses™. Orient Black

y and Environmenl", Rastogi Publications, New Delhi, 12® Edition. 201

|
Tata Mc Graw Hill Publishing Co. Ltd. New Delhi. 1 st




B CHERA TIPS

Semester gy

[ aurae code LOANC g4

‘ Conrne Title Yo men Nelenee gy
! ey

‘m-mulw Newr 1y

Courne outcames (€,
(Ipon succenstul completion of (g Lous

L
ol Discover knowledye 4 s will e able 1o

I ec :
(0 Understand the s mlu.ulnglr,nl perspective and yalue of environment
g / CRIRCanCe of YIEOs 1t ¢
- \ ural resensroes 4 8 I ANALEIIETH
O Demanstrate s and s manayemen

. meomprehensive unders
the portance of s OB yation

COd Cuteporize . .
TP .E 17& difterent types of pollutions and their control measures. | yissrrer
eflective methuds of waste Manayement

COs Fvaluate global environments
solutions,

tanding of the wond's biediversity and

Fproblems and come out with b prrsibile

COn

Crente environmental laws and sustainable developmen

Unit Content

I Environmental pollution: Definition, causes and effects of air pollution, waer
pollution, soil pollution, noise pollution; Solid waste: Municipal solid waste
management, composition and characteristics of cowaste and s management
Pollution control technologies: Waste water treatment methods, primary, wecondary
and tertiary,

) Concepts of bioremediation; Global environmental problems and global cffons
Clobal Warming, Climate change, Sea level rive, ozone depletion, ozone depleting
.' substances, deforestation and desentification; Imernational conventions protocols
I arth summit, K yoto protocol and Montreal protoco)

) I nvironmental legislations: Environmental protection act, air act1 981, water st
hl rest act va’i{ ';‘;11 solid waste management and handling rules, biomedical wasie
b ' 4 L

| imanagement and handling rulen2016, hazardous waste management and hand)ing

e,

A

s

[y Mo’




4 Em imnmcnlal impac T
sustainable deve

nt (¢ * T
. . (ET1A); lowards sustain |
cnvironmenta| e

ducatj

gook Recommended:
1. Benny Joseph, “Environ,
L : Ao * "(‘l'lla N Taa =
Edition, 2006, I Studies « Tata Mc Graw Hill Publishing Co. Ltd, New Delhi, 1 st
~ Erach Bharucha “Textbook of &
it Sy da, 3 ok of l‘. " ) )
Swan. 2™ Edition, 2013, NVironmental Studies for Under Graduate Courses”, Orient Black

Dr. P. D Sharma. “Ecolo oy e A
g tlnd At "
&) E“Vlronmtm » Rastogi Publications, New Delhi. 12" Edition, 201

—

Semester-I11

"Course code : AEC-304

Course Title : English Communication- [ T

Semester /Year : III

| 3 |00 3

Course outcomes (COs):

Upon successful completion of the course, students will be able to
| CO1 Remember the different techniques of word formation; and demonstrate
| knowledge of synonyms, antonyms and skills of sensible writing.

CcO2 Understand and remember the principle, mechanism of Communication skills,
| essential techniques and features of effective writing and make use of them in
written communication. :

CcO3 Applying, understanding and remembelri.ng the detailed processes c?f css.ential
techniques and features of effective writing and make use of lhcm‘ in written
communication. Knowledge of synonyms, antonyms and skills of sensible

COo4 :::]:Emg applying, remembering, undcrfstanding the detailed study reta-ttcd_ B
common errors in English and solve exercises based on t.hem-; apply acquired
knowledge and skills of oral and written communication in personal and

! professional life. : el e e e
- ing, applying, remembering, and u st g the principle,
‘ COs Evaluating, analyzing, app epiatphyslalogy

methods, properties and functions © B e




- -—'--;i" :
Uni Content

—TTheory of Communicatios Tom— =
) [r)cg;ri}tig:;sc:n";l}iunlc?n(,n, T?'PCS and Modes of Communication: Introduction. _
unction of Communication, Needs for F flective Communication.

:rnrt(;ft;i‘szgSoignmumca“_on' Barrier 1o Communication, Kinds of (ommunication:
' sPersonal, Group and Mass, Verbal and Non-verbal Communication
e L

:g;(sitﬁ;lmig:es?eakﬂpg S!cills: Types of Listening, Developing Effective Listening
l;\dono’lo . D""';: istening (LOiCtures‘}, Listening to Talks and Presemtation.
f gue, Lial ogue, Group Discussion, Miscommunication, Interview. Putic
Speech, Pronunciation, Accent and Intonation and Rhythm.

Reading Skills: Skimming, Scanning, Summary, Paraphrasing. Comprehension.

Book Recommended:

Fluency in English- Part II, Oxford University Press, 2006. |
Business English, Pearson, 2008. |
Language, Literature and Creativity, Orient Blackswan, 2013. l
Language through Literature (Forthcoming) ed. Dr. Gauri Mishra, Dr. RanjhanaKaul. Dr. Brati |

Biswas.

B =

Semester-1V

[ Course code . AEC-404 - B

E——————

__C_o;?se Title . Engli_s-lrao—m—m_tﬁlication- 11 - .

_emester /Year : 1V o
beme e L ([T P|C
— e EEe———— - J'IO lo Lz_
Course outcomes (COS): 9"2//

2 - % /

£ s
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BRS¢ CHEMISTRY

{ pon successful completion of the course. stadents il be
A€ cours: _ wi able to

o1 Remember the difx S
Srent techniques of word formation: and demonstrate

sKills. essenti :
1al techn wes and Sl ‘
them in writt 'qUES and features of effective writing and make use of
——-*3— == A [——-__t_"_‘\‘mmumca:mn =
co Applying. understanding and oo emie
techniques and t‘eahm_,mf and mb““"g the detailed processes of essential
communication. Kne ‘l:: effective writing and make use of them in written
‘ W ' - .
wWriting. ge of symonyms. antonyms and skills of sensible
CcOo4 Analyzing. applving. remembering 1 -
common genom- o m“e_“'t“-" ing. understanding the detailed study related
acquired Knov ‘ie:in s g solve exercises based on them: apply
‘ o 2 - - .
ge and skills of oral and written communication in

persenal and professional life.

CcO5 E\_'al‘xfating. analyzing. applying. remembering. and understanding the
| principle. 'methods. !:bmperties and functions of plant physiology.
CO6 Constructing (Creating). Evaluating, Analyzing, demonstrating. remembering.

and understanding the Take part in individual and group communication
activities; and determine and invent new forms and methods of communication
10 as per the situation.

Unit Content

Introductory English Grammar: Parts of Speech. Tenses. Punctuation, Common

Errors in English.
N Writing Skills: Social and Official Correspondence: Enqu
Replies, Letters to the Editor.

orm of Letter/ Pamphlets, Standard Business Letter. Email

iries, Complaints and

3 Social Appeals in the F 8 : . :
Drafiine and Etiquettes, Preparing Agenda and Writing Minutes for Meetings.
4 Carcer Skills: Job Application, Cover Lett‘;r. Bip-data. CV and Resume ;mq'
Effective Profiling, Mock Interviews, Group Discussions
| I
Book Recommended: o < 3006
I. Fluency in English- Part 11. Oxford University Press, 2000,
: ; son, 2008.
2. Business English, Pearson Blackswan, 2013:

Creativity, Orient

ture {]:Onhcoming) ed. Dr. Gauri Mishra, Dr. Ranjhanakaul, Dr. Brati

I. Language, Literature and
2. Language through Litera
Biswas.

é\r“’\}‘w \ 1‘;’[4‘? Cli‘fr'l_\:_;
(I \/\'\..,.,,-Ld_
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