Semester-wise Titles of the Papers In B.Sc. Chemistry

VAN Course Code | Paper Tide , | Theory/Practical | Credits
e Certificate in Bioorganic and Medicinal Chemistry ]
: ‘AM[L_ | Fundamentals of Chemistry Theory 4 )
i m— e e
§ ~__ Bworganic and Medicinal Chemistry Theory 4 i
- »~§2£).::'i*37_ ..... | Biochemical Analysis Practical L .:z ‘
. Diploma in Chemical Dynamics and Analytical Techniques
i BO20301T | Chemical Dynamics & Coordination TTheory 77 T
B ety |
- e DO20302P T Physical Analysis | Practical L2
" Bo204017 Quantum Mechanics and Analytical Theory C T
b Techniguey 5 |
e 1B020402P T Tingtrumental Analysis Practical N
e Svcdhadivaidedin A -t
. - woooo____ Degree in Bachelor of Science ;
Y BL20s0IT ; Organic Synthesis-A Theory 4|
B0O20502T 1 Rearrangements and Chemustry of Group | Theory a ‘}
L Elements |
| B020503P Qualitative Analysis Practical 2
E L B020504R Research Project Project 3 |
Vi | BO2060IT 1 Orgamic Synthesis-B Theory T
1 BO20602T ¢ Chemical Energetics and Theory T T
b | Radiochermistry 3 __4
| B020603P | Analytical Methods Practical 2 v
i | BO20604R T Research Project Project BE

Purpose of the Program

I'he purpose ot the undergraduate chemustry program at the university and college lev
knowledge base and laboratory resources to preparce students for careers as professionals
resedarch institutions.,

cl is to provide the key
i1 various industries and

Program’s Qutcomes

i Students will have a firm foundation in the fundamentals and application of current chemical and scientific
theories including those in analytical, Inorganic, Organic and Physical Chemistries.

2 Students will be able to design and carry out scientific experiments as well as accurately record and
analyze the results of such experiments.

Students will be skilled in problem solving, critical thinking and analytical reasoning as applied to
scientific problems.

4 Students will be able 10 explore new areas of research in both chemistry and allied fields of science and
technology.

5 Students will appreciate the central role of chemistry in our society and use this as a basis for ethical
behavior in issues facing chenusts including an understanding of safe handling of chemucals,
environmental issues and key issues facing our society in energy, health and medicine.

¢ Students will be able 1o explain why chemistry is an integral activity for addressing social, economuc, and

environmental problems

Students will be able to function as a member of an interdisciplinary problem solving team.
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PROGRAM SPECIFIC OUTCOMES (PSOS)
CERTIFICATE IN BIOORGANIC AND MEDICINAL CHEMISTRY _
First Cetihicate in Boorganic “and Medicinal Chemistry will give the student & basic knowledge of all the
Y var undamental principles of chemistry like molecular polarity vonding theones of molecules Penodic

properties of more than 111 elements.  mechamsm  of  orgamc  Reactions, Stereochenustry,  basic
mathematical concepts and  computer knowledge, chemmistry of carbohydrates, proteins and puclewc acids
nedicinal chemustry, synthetic polymers, synthetic dyes, Student will be able to do 10 qualitative quantitative
and bio chemical analysis of the compounds 1n the laboratory. This certificate course 1s defimitely going 1o
prepare the students for various fields of chemustry and will give an insight into all the branches of chemnstry
i enable our students o join the knowledge and available opportunities related o chemistry in the
covernment and private sector services particularly in the field of food safety, health inspector, pharmacist |
eic. Have a broad foundation in chemistry that stresses scientific reasoning and analytical problem solving |
_ _ with a molecular perspective, |
imnd DIPLOMA IN CHEMICAL DYNAMICS AND ANALYTICAL TECHNIQUES ) 1
ear

" Diploma in Chemical Dynamics and Analytical Techniques will provide the theoretical as well as practical
knowledge of handling chemicals, apparatus, equipment and instruments. The knowledge about feasibility
and veloaity of chemical reactions through chemical kinetics, chemical equilibrium phase equilibnum,
kinetic theones of Gases solid and liquid states, coordination chemustry, metal carbonyls and bromorganic |
aill enable the students to work as chemists in pharmaceutical industries

- The knowledge about atomic structure, quantum mechanics, various spectroscopic tools and separation |
techmigue will make the students skilled to work m industries: Achieved the skills required to succeed in the |

| chemical industry like cement industries, agro product, paimt industries, rubber industries, petrochemical |

. industnes, food processing industries, Ferilizer industries, pollution monitoring and control agencies ctc. Got |

exposures of a breadth of experimental techniques using modern instrumentation

" L_eamn the laboratory skills and safely measurements to transfer and interpret knowledge entirely in the working
environment  monttoring of ¢nvironment 1ssues. mMonRoOnng of environmental polluton problems of
stmosphenic sciences, water chemistry and soil chemustry and design processes that meet the specified needs
with appropriate consideration for the public health and safety, and the cultural, socictal, and environmental

4
|

considerations

Third DEGREE IN BACHELOR OF SCIENCE
Year

!)cg}—e:: in Bachelor of Science N[;r-\-).grummt aims to intreduce vcr_;' unporlan}~ us‘;;cv:t-s of rngda;\kjay_cédr»sc’
curmiculum, namely. chemustry of hydrocarbons, alcohols, carbomyl compounds, carboxylic acids, phenois, |
~amines, heterocyclic compounds, natural products mawn group clements, qualitative analysis, separation |
techmigues and analytical techmques. It will enable the students to understand the importance of the elements |
in the periodic table including their physical and chemical nature and role in the daily life and also to
understand the concept of chemustry to inter relate and interact to the other subject like mathematics, physics,
hiologieal science ete
«  Upon completion of a degree, chemstry students are able to employ cntical thinking and screntific
‘ inquiry in the performance, design, interpretation and documentation of laboratory experuments, at a
Jeve! suttable to succeed at an entry-level position in chemuical industry or a chemustry graduate
program
e Vanous research institutions and industry people in the pharmaceuticals, polymers, and tood industry
sectors will surely value this course.
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Year . Sem.  Course Code | Paper Title ‘ ‘ Theory/Practical | Credits |
Certificate in Biooi‘gnn'ibc and Medicinal Chemistry
1 , ' B020101T7 Fundamentals of Chemistry ‘ - ' The:)ry RS

|
B020102p Quantitative Analysis Practical {

1 I 1 R BOZOZG]’E o ‘ Bl()(\rnam; and Mé{‘,{clnﬂ' E:':lcr»n“l;{f:yﬂ - ‘_"-’. Theo&h - A"“”““"“‘“”’T—’* “»-“v";
e —— W SS— .__.+_.~.-,_....,....,_. - -
B020202p | Biochemical Analysis | Practical |2
_____ ~ 7 [




Semester-1,
Paper-1 (Theory)
Course Title: Fundamentals of Chemistry

Programme/Class: Certificate in T Semester: First |
Bioorganic and Medicinal | Year: First ’
Chemistry 1 it
S | SIS (SO —
Paper-| Theory Subject: Chemistry
Course Code BO20101T : Course Title: Fundamentals of Chemistry
Course outcomes e

There s nothing more fundamental to chenustry than the chemical bond. Chemical bonding is the language of logic for
chemusts. Chemical bonding enables scientists 1o take the 100-plus elements of the periodic table and combine them in,
v rad wans o form chemical compounds and materials. Periodic trends, ansing from the arrangement of the pernodic
table, provide chenmusts with an invaluable tool (o quickly predict an clement’s properties. These trends exist because of|
the stimilar atone structure of the elements within their respective group families or penods, and because of the pcnodld
nature of the elements Reaction mechanism gives the fundamental knowledge of carrying out an organic reaction in a

sep-dy-step manner This course will provide a broad foundation n chemistry that stresses scientific reasoning and

|}
{

anahvical problem solving with a molecular perspective. Students will gain an understanding of

*  Moiecular geometries | physical and chemical properties of the molecules.

*  Current bonding models for simple inorganic and organic molecules in order to predict structures and important
bonding parumeters.

*  The chapter Recapitulation of basics of organic chemistry gives the most primary and utmost important
knowledge and concepts of organic Chemustry.

*  This course gives a broader theoretical picture in multiple stages in an overall chemical reaction. It describes
reactive intermediates |, transition states and states of all the bonds broken and formed .it enables to understand
the reactants, catalyst , steriochemistry and major and minor products of any organic reaction. !

* Itdescribes the types of reactions and the Kinetic and thermodynamic aspects one should know for carrying out z
any reaction and the ways how the reaction mechanism can be determined. ‘

*  The chapters Steriochenustry gives the clear picture of two-dimensional and three-dimensional structure of the

molecules, and thetr role 1n reaction mechanism

i

Credits: 4 Compulsory
e e i = — = e e - : T P

Max. Marks. 25-75 i Min Passing Marks .

i o e U
Total No. ot Lectures = 60
- - e .- : S g
L it Topics Lectures
e e e (Lecteres)
1 Intraduction to Indian ancient Chemistry and contribution of Indian Chemits, i context (o the
| . holistic development of modern science and technology, should be included under Continices 10

i Evaluation (CIE) )
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M

Molecular polarity and Weak Chemical Forces

Resonance and resonance energy, formal charge, Van der Wauls forces, ion-dipole forces, dipole
Wipole interacions, induced dipole mteraction, dipole moment and molecular Structure (l)uwm:q‘,
and polyatomic molecules), Percentage tome character from dipole moment, polarizing power -nd
jml:\nmhlm) Fajan's rules and consequences of polanzation Hydrogen bonding, van der Wnlq
forces, 1on-dipole forces, dipole-dipole interactions, induced dipole interaction |
%itﬁﬁle l;onbdi'ng théol;fcs 6[ Muiiecule; - -
Atomic orbitals, Aufbau principle. multiple bonding (o and & bond approach) and bond lengths, the
valence bond theory (VBT), Concept of hybndization, hybrid arbitals and molecular geometry.
Bent's rule, Valence shell electron pair repulsion theory (VSEPR), shapes of the following simple
molecules and 10ns contaiming lone pairs and bond pairs of electrons H,0. NH,, PCls, SF,, SFa,
ClEo 1. and H.O° Molecular orbital theory (MOT). Molecular orbital diagrams bond orders of]
homonucleat and heteronuclear distomic molecules and 1ons (N2, Oz, Ca, Bz, F;, CO, NO, and thcu’é

aons

et - S s et o i —

10

Periodic properties of Atoms (with reference to s & p-block).
Bret discussion, tactors aftecting and varation trends of following properties in groups and penods.
Efiective nuclear charge. shieiding or screeming cffect, Slater rules, Atonmic and tonic radi,

Electronegauwvity, Pauling's’ Allred Rochow’s scales, Jonization enthalpy, Electron gain enthalpy. |

05

hec;ﬁi't‘:;l'aﬂt'i‘dn‘7of-l—usics of Organic Chemistry: Hybridization, bond lengths and bond angles]
bond energy, iocalized and detocahized chemical bonding, Van der Waals interactions, mclusmnj
";tompounds, Clatherates, Charge transfer complexes, hyperconjugation, Dipole moment; Electronid|

Displacements: Inductive, electromeric, resonance mesomeric effects and their applications

" Mechanism ¢ of Organic Reactions: Curved arrow notation, drawing electron movements with
aliows, half-headed and double-headed arrows, homolytic and beterolytic bond fission, T'ypes of
'rcagcms — electrophiles and nucjeophiles, Types of organic reactions, Energy considcrauons.?
Reactive intermediates — Carbocations, carbanions, free radicals, carbenes, arynes and nitrenes (witly

anmplcs).

10

© T Stertochemistry-Concept of isomerism, Types of isomerism; Optical isomerism - clements off

'Pymmcuy, molecular chirality, enantiomers, stereogenic center, opucal activity, properties of
enantomers, chiral and achiral molecules with two stereogenic centers, disasteromers, threo and
erythro diastercomers, mMeso compounds, resolubon ol caunhionmer, s ersion, etention andi
yecenpzation Relative and absolute configuration, sequence rules DAL and R &S systenms of
potnene lature OCometnc 1Isomerism determimation ot c\mhgluulmu ol geomting somen, bR
by atert of pomenclaiure, gEOmeNne 1somerism in uximes and sheyehe compounds Contormational

RO EIET 16T contormational analysis of ethane and n-butane, contormations ot cyelohexans, axial

o @K
e



Vi

N,E;;ﬁ‘ Computer system (in brief)-Hardware and Software; Input devices, Storage devices, Outp

and equatonial bonds, conformation of mono substituted cyclohexane derivatives, M\m\um’

projection and Sawhorse tormulae, Fischer and flying wedge formulae, Difference “&1
Lonfipuration and conformation ‘

{

|

u:.\ ices, Central Processing Unit (Control Unit and Arithmetic Logic Unit); Number system (Bmuryq
bdai and Hexadecimal Operating System); Computer Codes (BCD and ASCID); Numcm..Stnnq
mm.smms and vanables. Operating Systems (DOS, WINDOWS, and Linux), Introduction 0%
Non\s are languages: Low level and High Level languages (Machine language, Assembly Innguagc.’

UH/\SIL FORTRAN) Software Products (Office, chemsketch, scilab, matlab, hyperchem, etc. )‘{

?memc( application

05

vin

Suggested Readings:
Lee, J D. Concise Inorganic Chemistry, Pearson Education 2010
Huheey. J.E.

1

T

hhthemaﬁcll Concepts for Chemistry

S

Logarithmic relations. curve sketching, linear graphs and calculation of slopes, differentiation oﬁ
functions hke Kx, e*, X" | sin x. log x; maxima and minima, partial differentiation and reciprocity|

relations, Integration of some useful‘relevant functions; permutations and combinations, Factorials,
Provability

05

11

. Keiter, E.A | Keiter, R L., Medhi, O.K. Inorganic Chemistry, Principles of Structure and

Reacuvity, Pearson  Education 2006

Douglas. B E and Mc¢ Damel, D.H., Concepts & Models of Inorganic Chemistry, Oxford, 1970
Shriver, D.D. & P. Atkuns, /norganic Chemisiry 2nd Ed., Oxford University Press, 1994,

Day, M.C. and Selbin, J. Theoretical Inorganic Chenustry, ACS Publications 1962.

Singh J.,Yadav L.D.S. . Advanced Organic Chemustry Pragati Edition

Momison, R. N. & Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Lid. (Pearson Education).
Carey, F. A, Guiliano, R. M.Organic Chemistry, Eighth edition, McGraw Hill Education, 2012,
Loudon, G. M. Organic Chemistry, Fourth edition, Oxford University Press, 2008. )

Clayden, J , Greeves, N. &Warren, S. Organic Chemistry, 2= edition, Oxford University Press, 2012.
i. Graham Solomons, T.W., Fryhle, C. B. Organic Chemistry, John Wiley & Sons, Inc.

2. Sykes, P. 4 gudebook to Mechanism in Organic Chemistry, Pearson Education, 2003

13 Francis, P. G. Mathematics for Chemists, Springer, 1984
; Note: For the pmmotion of Hindi language, course books published in Hindi may be prescribed by the University

This course Is compnlwn for the students of followlng subjcus Ke hemlslr\ in 12 Class

@ B
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Suggested € ontinuous Evaluntion Methods: bludcms can be evaluated on the basis of score obtained In &
mid-term exam, together with the performance of other activities which can include short exams, in-class or

-‘huc tests, home assignments, group discussions or oral prcsenmtlonb. among others .
C

‘& :\\“'““wm dl\djrcscnlalmn of As.\lgnmem I 1 marks)
]
\

e e e b - e B e
| 04 tests (Objective) Max marks of each test = 10 (10 marks)
taverage of all 04 tests)

% Overall performance throughout the ‘semester, D\sc:l';‘)lwlr;cm“ | (05 marks)

| partiaipation in difterent activities)

e —

) (.‘mo;n'rgé;;;;;c;\;i_s:ﬁé;?f5'.study this course, a student must have had the chemistry in class 12®

D

I bngge;{eé ;quivalcm online courses:

.............................. ..........,..n...»...--.n-.n.--.......-.n..u-.--"...-...n.--.-..-.........




Semester-1, Paper-2 (Practical)
Course Title: Quantitative Analysis

1 |

Programme: Certificate in| Yeur: F ‘ I

Bioorganic and Medicinal o i I Semester. |

Chemistry L ‘
Practical paper-2 Subject: Chemustry

Course Title: Quantitative Analysis
Course Code. BO20102P

“Course outcomes: B
Upon compietion of this course the students will have the knowledge and skills to: understand the laboratory methods|
and tests related 1o estimation of metals 1ons and esumation of acids and alkali contents 1n commercial products. |

«  Potability tests of water samples.

e Estimation of metal 10ns in samples

«  Estimation of alkali and acid contents in samples

e Esumation of morganic salts and hydrated water in samples

e e e e e e e e e e U

Credits: 2 ‘ Elective
Max. Marks. 25+75 = 100 ; Min. Passing Marks
Practical 60 h
. S -T ‘-- e
“A"_,‘ S B opies R 1 Lectures |
M ater Quality analysis |
| Estimation of hardness of water by EDTA.
1 3 Determination of chemical oxygen demand {COD). ! 16
3. Determination of Biological oxygen demand (BOD). :
mi;{i;alion of Metals ions e R Tv D 1
1 1 Estmation of ferrous and fernc by dichromate method. " "
2. Estimation of copper using thiosulphate.
JUREOREA ! -— e e
Eoﬁmadﬂn of acids and alkali contents R
i Determination of acetic acid in commercial vinegar using NaOH.
11 ) Determnation of alkali content - antacid tablet using HCL 14
3. Estimation of oxalic acid by titrating it with KMnO..
'i;;ﬂ.;:(f.}f of inorganic salts and hydrated water IR SR
i Fstumation of sodium carbonate and sodium hydrogen carbonate present in d
nuxture
A 5 Estunation of caleium content in chalk as calcium oxalate by permanganometiy e

T Estimsuon of water of crystallization in Mohr's salt by titrating with KMnO.

=



. .

Suggested Readings:
P Mendham, J Vogel's Quantitative Chemical Analysis, Pearson, 2009 ,
2 Hams, D C Quantitative Chemical Analysis 6th Ed., Freeman (2007) Chapters 3-5
3 Hams, D.C Exploring Chemical Analysis, 9m Ed. New York, W.H. Freeman, 2016, |
4 Khopkar. S.M. Basic Concepts of Analvtical Chemustry. New Age International Publisher, 200‘,’ |
S Skoog, D A Holler FJ. and Nieman, T.A. Principles of Instrumental Analysis, Cengage Learning }
Indha Edinon i
Note: For the promotion of Hindi language, course books published in Hindi may be prescribed by the
University |
Suggestive digital platforms web links 3
6. hupsy//www labster.cony/chenustry-virtual-labs/ :
7. hupsy/www. viab.co.in/broad-arca-chemical-scicnces ,i
8. httpu//chemcollective.org/viabs ?
" This course can be opted as an elective byTﬁE students of following subjects: Chemistry in 12* Class |
>§_u_ggcslod Continuous Evaluation Methods:
| Viva voce (10 marks)
Mock test (10 marks)
Overal! performance (05marks)
Course prerequisites: To study this course, a student must have had the chemistry in 12* Class
' S(xéécstcd cqun\eal;ﬁ—t'onlinc courses: o
.......................................................... i

Further Suggestions:




Semester-11 - Paper-1
Course Title: Bioorganic and Materials Chemistry.

Programme’ Certificate in | f Sermoster: {1 ‘
Biovrganic and Medicinal | Year | \
Papos-i Elective Subject: Chemistry

e P —
- - - o s

Course Code: BO20201T i Course Title: Bioorganic and Medicinal Chemistry

Course outcomes: Biomolecules are important for the functioning of living organisms. These molecules perform
or ingger important biochemical reactions 1n living organisms. When studying biomolecules, one can understand

the physiological function that regulates the proper growth and development of a human body. This course ai

1o introduce the students with basic experimental understanding of carbohydrates, amino acids, proteins, nucleic aci

and medicinal chemistry. Upon completion of this course students may get job opportunities in food, beverage
pharmaceutical industries.
Credits. 4 Y Elective
Max. Marks: 25+75 Min. Passing Marks:......... ..J

Total No. of Lectures = 60

s i g

Unit Topics

No. of
Lectures

T A.icmiﬁry of Carbohydrates - Classification of carbohydrates, reducing and non-reducin
ipugars, General Properties of Glucose and Fructose, their open chain structure. Epimers,
‘:ynnwumuon and anomers. Mechanism of mutarotation Determination of configuration of
tlilucosc (Fischer's proof). Cychic structure of glucose. Haworth projections. Cyclic structure

1 pf fructose. Inter conversions of sugars (ascending and descending of sugar series, conversion
;)1" aldoses to ketoses). Lobry de Bruyn-van Ekenstein rearrangement; stepping-up (Kiliani4
i‘awhc: method) and stepping—down (Ruft’s &Wohl's methods) of aldoses; end-group-
“nucmbzmgc of aldoses Linkage between monosachharides, structure of disacharrides (sucrose,
‘lma!losc‘ lactose.)

10

wfﬁ;;ktry of Proteins: Classification of amino acids, zwitter jon structure and Isoelectric
:Pomx. Overview of primary, secondary, tertiary and quaternary structure of proteins.
Determination of primary structure of peptides, determination of N-terminal amino acid (by]
pNPB and Edman method) and C—tcrminal amino acid (by thiohydantoin and withy
L;jfboxywptm enzyme). Synthesis of simple peptides (upto dipeptides) by N-protection &|
k‘-gcuvmng groups and Mcrnfield solid phase synthesis. Protein denaturation/ renaturation

Mechanism of enzyme action, factors affecting enzyme action, Coenzymes and cofactors and

i

ghes role in biological reactions). |
4

Cytosine (Structure only), Nucleosides and nucleotides (nomenclature), Synthesis of nwlcu{

Chemistry of Nucleic Acids: Constituents o Nucleic acids Adenine, guanine, thynune and |

10

03
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v

v

hewds, Structure of huivnuc]cuu&@ Structure of DNA (Watson-Crick mu\kl) and RNA (ty]
BERNA), Genetic Code, Biological roles o DNA and RNA: Replication, Transcription

fl ransiation

Introductory Medicinal Chemistry : Drug discovery, design and development; Basi
)ht\maynlhchc approach Drug action-receptor theory. Structure —acuvity relationships of dru
:nwlcculc.\. binding role of ~OH group,-NH, group, double bond and aromatic nng
Mcchamsm of action of the representative drugs of the following classes: analgesics agents,
mntipyretic  agents,  ant-inflammatory agents  (Aspinn, paracetamol),  antibiotics
{Chloramphenicol); antibacterial and antifungal agents (Sulphonamides; Sulphanethoxazol,
:Sulphacctamidc); antiviral agents (Acyclovir), Central Nervous System agents (Phenobarbital |
ptlmplm),Cardiovz\scular (Glyceryl trinitrate), HIV-AIDS related drugs (AZT- Zidovudine

gs»ud State
pcfmmon of space lattice, unit cell. Laws of crystallography — (i) Law of constancy of
&mcrfacial angles, (ii) Law of rationality of indices and iii) Symmetry elements in crystals and

?aw of symmetry .X-ray diffraction by crystals. Derivation of Bragg equation. Determination)
i
}o{ crystal structure of NaCl, KCi and CsCl (powder method).

0s

Vi

v

vl

g h

Pntroduction to Polymer

onomers, Oligomers, Polymers and their characteristics, Classification of polymers :
tamml synthetic, lincar, cross linked and network; plastics, clastomers, fibres,|
}iomopolymas and Co-polymers, Bonding in polymers : Primary and secondary bond forcc#
n polymers ; cohesive energy, and decomposition of polymers. Determination of Molecular|
jmass of polymers: Number Average molecular mass (Mn) and Weight average molecular mass

!,ng) of polymers and determination by (i) Viscosity (i1) Light scattering method (iii) Gel

bcrmcauon chromatography (1v) Osmometry and Uluracentrifuging. i

Silicones and Phosphazenes _Silicones and phosphazenes as examples of inorganiq

polymers, nature of bonding in triphosphazenes. i

Wneﬁci and Mechanism of Polymerization
Polymaﬂion techniques, Mechanism and kinetics of copolymerization,Addition or chain-
wih polymerization, Free radical vinyl polymerization, 1onic vinyl polymerization, Zieglerd
ﬁ:&u polymerization and viny! polymers, Condensation or step growth-polymerization,
?"Aycﬁas, polyamides, phenol formaldehyde resins, urea formaldehyde resins, epoXy resins

pod polyurethanes.

“Bynihetic Dyes: Colour and comabtution (electromic Concept), Classification of dyes,

F‘]guusuy and synthesis of Methyl orange, Congo red, Malachite green, crystal violet

bhcnulpmhalcm, fluorescein, Alizann and Indigo

~
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Suggested Readings: B - ]
Davis, B G., Farbanks, A ., Carbohydrate Chemistry, Oxford Chemistry Primer, Oxford University Press
Finar, 1 L Organic Chemistry (Volume 2), Dorling K{ndcrslcy (India) PVt Ltd.(Pearson Education)

Nebwoo, D L & Cox, MM Lehninger s Principles of Biochemistry 7th Ed.. W. H. Freeman. !
Berg 1M Tvmoczko, J 1 & Strver, L Biochemusiry 7th Ed W H. Freeman

Morrson, R T & Boyd, R N Orgamic Chemustry, Dorling Kindersley (India) Pyt Lid (Pearson Education). |
Patrck. G L latroduction to Medicinal Chemistry, Oxford University Press, UK, 2013 ?
\';b* H & Kapoor, VK Medicinal and Pharmaceutical Chemistry, Vallabh Prakashan, Putampura, New Deihi,
201

N Atons POW & Paula, ) de Atkin's Physical Chemistry Ed., Oxford University Press 13 (2006).

Yo Ball, D W Physical Chemistry Thomson Press, India (2007).

10 Castellan, G- W. Physical Chemustry 4th Ld. Narosa (2004).

. l;(qB Seymour & C.E. Carraher: Polymer Chemistry. An Introduction, Marcel Dekker, Inc. New York,

‘ 81,

12, G. Odian: Principles of Polymerization, 4~Ed. Wiley, 2004.

13, F W Billmeyer: Textbook of Polymer Science, 24Ed. Wiley Interscience, 1971,

14. P. Ghosh: Polymer Science & Technology, Tata McGraw-Hill Education, 1991

Note: For the promotion of Hindi language, course books published in Hindi may be prescribed by the University

Suggested online links:

Py =

r b

©

https://nptel.ac.in/courses/104/105/104105034/
hitps. nptcl ac in/courses/104/103/104103 121/

! i ses/ /10410201 6/
Z/nptel.ac.in/courscs/104/106/104106106/
off lac.i /1041 O/

1

T This course can be opted as an elective by the students of following subjects: Chemistry in 12* Class

| Suggested Continuous Evaluation Methods:
H

Assessment and presentation of Assignment (10 marks)

04 Unit tests (Objective): Max marks of cach unit test = (10 marks)

10 (average of all 04 unit tests)
} Oversil performance throughout the semester | (05 marks) |
| (Discipline, participation 1n different acuvitics) {

"Course prerequisites: To study this course, a student must have Passed Sem-l, Theory paper-1

‘ Suéf;c»iod equivalent online courses:

:'l-rﬁvnhcs; Suggestions:




Semester-11, Paper-2 (Practical)
Course Title: Biochemical Analysis

P'\!gmmmc Certificate -m I e S [—— MSenicsicr ﬁ”~ e ———— y
Brworganie and Medicinal | Year | i |
(:_hf{mlsu'\' i '

R - I i 1'

Subject: Chenustry !

Course Title' Biochemical Analysis “ ' ]

Course Code BO20202P

s

“Course outcomes
?h‘;k e will provide basic qualitative and quantitative expenmental knowledge of biomolecules such as|
varbohydrates, proteins, amino acids, nucleic acids drug molecules. Upon suceessful completion of this course
students may get job opportunities in food, beverage and pharmaceutical industries.

Credits: 2

Elective

Max. Marks. 25475 = 100

i
T
i Min. Passing Marks:

Practical 60-h

it l No of
L - R Toples Lectures
Qualitative and quantitative analysis of Carbohydrates: .
| 1. Separation of a mixture of two sugars by ascending paper chromatography
2. Differentiate between a reducing/ nonreducing sugar 15
3. Synthesis of Osazones.

i
|
i
i

pualitadve and quantitative analysis of Proteins, amino acids and Fats
::l
{

1. Isolation of protein.

Determination of protein by the Biuret reaction.

TLC separation of a mixture containing 2/3 amino acids
Paper chromatographic scparation of & mixture containing 2/3 amino acids 20
Action of salivary amylase on starch ,
To determine the concentration of glycine solution by formylation method. 5
To determine the saponification value of an oil/fat.

To determine the 10dine value of an oil/fat

u

|
i

x NG VA WN

! e R D
“Determination and identification of Nucleic Acids T
1 Determunation of nucleic acids .

m 2 Extraction of DNA from onion/cauliflower

,_
|
i
{
|

};Q;mu-hoT ugﬁi;lple drug molecules ; ;

il To synthesize aspirin by acetylation of salicylic acid and compare W with the
, ingredient of an aspirin tablet by TLC

» 2 Synthesis of barbituric acid

3 Synthesis of propranolol

13

19
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Suggpested R\"dh\gg{ NS

!
(2012)

Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education.
Vogel's Qualitative Inorganic Analysis, Revised by G. Svehla
Vogel, Al A Textbook of Quantitative Analysis, ELBS 1986
Furmss, B.S |, Hannaford, A ), Rogers, V., Smith, P W.G | Tatchell, AR, Vogel's Textbook of Practical
Orgaric Chemustry, ELBS.
Ahluwaba, V. K & Aggarwal, R. Comprehenstve Practical Organic € ‘hemistry, Universitics Pres
Coopet. TG Tool of Biochenustry. Wiley-Blackwell (1977)
Wilon K & Walker, | Practical Biochemustry. Cambridge University Press (2009)
Vartey. H Gowenlock, A H & Bell, M Practical Clinical Biochemistry, Heinemann,

VY RV

N
9.

Furnass, B.S., Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic Chemistry, 5th Ed., Pearson

Note bor the promotion of Hindi language, course books published in Hindi may be prescribed by the Umversity ‘

Suggestive digital platforms web links |

1

1. hitps. www.labster.com/chemistry-virtual-labs/ ;

2 MQ&w.\'lab.g*o.lmbmudﬂaihgmgkw !

2 tip:/ich llectiv ivla {

T This course can be opted as an elective by the students of following subjects: Chemistry in 12* Class |

—

ﬁugg_ested Continuous Evaluation Mcthods: —

| F_Jhx_\\_t_l voce (10 mu‘kS)_ __“

| _Mock test (10 marks) —
. Overall performance (05marks)

"Course prerequisites: To study this course, a student must have Opted Sem-1l, Theory Ppaer-1.

i Suggc:tcd equivalent online courses:

.....................................................




Year Sem. | Course Code Yl Paper Title o [Tl;;or;/l’rlcﬁul Credits ;
Diploma in Chemical Dynamics and Analytical Techniques !

"2 a -ﬁl - ‘B‘C);;{)S()-ﬂ'~ Wmu?ft?cx‘in;cul Dynamics & Coordination Theory 4 2
‘ =. ‘ | Chemistry 5
; — 1

| B020302P | Physical Analysis Practical 2 f

{ { ! B

'—T\:'m - ﬁg 80204017 Quantum Mechanics and Analytical Theory 4 1

! : Techniques ,

i i |

| B020402°P Instrumental Analysis Practical 2 |

3 § f

i | —
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Semester 1, Paper-1 (Theory)
Course Title: Chemical Dynamics & Coordination Chemistry

Programme: Diploma in Chemical | . Semester: m 14
n}\n‘\l)‘ug\”.‘mj A“.j}’"\ll 1"("‘“"1\”‘ % Year: Two ;
Papor-| Theory Subject: Chemistry i
Lourse Code:BO20301T 11 Course Title: Chemical Dynamies & Coordination Chemistry 1

Course outcomes: Upon successful completion of this course students should be abe o describe the characteristic of
the three states of matter and describe the different physical properties of each state of matter. kinetic theory of gases, M
ol erystallography | hquid state and  hquid crystals, conductometric, potentiometric, optical methods, polarimetry and
spectrophotometer techmque to study Chemical kinetics and chemical equilibrium. After the completion of the counq'

Students will be able 1o understand metal- ligand bonding 1 transition metal complexes, thermodynamic and kinetic

aspects of metal complexes

Credits: 4 i Elective ’
bR SR —
Max Marks 25478 | Min. Passing Marks: . : !
Total No. of Lectures = 60
Unit T Topies [ Ne.of |
SIS S o ) Tapics Lectures,
IChemical Kinetics: Rate of a reaction, molecularity and order of reaction, concentration i
of rates. mathematical characteristic of simple chemical reactions — zero order, first order, |

prdcr pseudo order, half-life and mean life. Determination of the order of reaction — diﬁemnﬂ
method, method of integration, half-life method and isolation method.
b\wm of chemical kinetics: Effect of temperature on rate of reaction, Arrhenius equati 10
concept of activation energy. Simple collision theory based on hard sphere model, transition
theory (equilibrium hypothesis). Fxpression for the rate constant based on equilibrium constant
‘ Lbcrmodynamu: aspects (no derivation ).
PPPPP bemiul Equilibrium : Equilibrium constant and frec energy, thermodynamic derivation of h\*
y1  pf mass action. Le-Chatclicr's principle. reaction isotherm and reaction isochore — Clapeyrony 5
F\wius equation and its applications, A
Equilibrium : Statement and meaning of the terms-phase, component and degree of freedom, t
pm'vmon of Gibbs phase rule, phase equilibria of one component system— water, CO» and systems. .
Ul pase equilibria of two component systems — Solid - liquid equilibria , simple cutectic - Bi-Cd, Py O
g e
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vl

" Liquld State

.

Kinetic theortes of Laves “ 7 ' I'
K:aseous State: Postulates of kinetic theory of gases, deviation from ideal behavior, van der Wnl{
equation of state |
‘K.‘rmcli phenomena: PV isotherms of real gases, continuity of swes, the isotherms of Van
E\V“‘* cquation, relationship between critical constants and Van der Waals constants, o gete
}‘xsmmndmg states, reduced equation of state.

}Molcculnr Velocities: Qualitative discussion of the Maxwell's distribution of molecular velocities,

'mlhsmn number, mean free path and collision diameter

Liquid State: Intermolecular forces, structure of liquids (a qualitative description). Structural
differences between sohids, liquids and gases. Liquid crystals: Difference between liquid crystal
solid and hquid. Classification, structure of nematic and cholesterol phases.

t |
Liquids in solids (gels): Classification, preparation and properties, inhibition, general application |

'Coordination Chemistry
‘Werner's theory of coordination complexes, classification of ligands, ambidentate ligands, chclalcs{
roondmation numbers, IUPAC nomenclature of coordination complexes (up to two metal centers),
:Elsomcnsm in coordination compounds, constitutional and stereo isomerism, geometrical and optical
fisomerism 1n square planar and octahedral complexes.

B )

“wn

Vi

ﬁhmg of Coordination Chemistry
i

i

Il Metal- ligand bonding in transition metal complexes, limitations of valance bond theory, an
lementary idea of crystal ficld theory, crystal field splitting in octahedral, tetrahedral and square

Phnncr complexes, John teller effect, factors affecting the crystal-field parameters.

. Thermodynamic and kinetic aspects of metal complexes: A brief outline of thermodynamic
stability of metal complexes and factors affecting the stability, stability constants of complexes and

thetr determination, substitution reactions of square planar complexes

10

e e

Y i

Inorganic Spectroscopy and Magnetism
[)Electronic spectra of Transition Metal Complexes

Types of electronic transitions, selection rules for d-d transitions, spectroscopic ground states,
Fpeamchemicll series, Orgel-energy level diagram for d1 and d9 states, discussion of the electronid
1

spectrum of [Ti(H20)])** complex ion.

i
*ﬂ YMagnetic properties of transition metal complexes, types of magnetic behaviour, methods 04

getermining magnetic susceptibility, spm-only formula, L-5 coupling, cotrelation of p s and p cﬂi

A
L
=

10
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Naluex, orbital contribution to magnetic mnmwh.‘;ﬂvlmzwnof magne

vomplexes

Nuggested Readings:

o ke e b~

3rd ediion |, 1994

~3

.1

H
i
1

§

Shrver,D E Atkins,P.W and Langford,C .H .
Porterfield ,\W.W, Inorganic Chemistry ,Addison Wesley 1984,

9. Sharpe,A .G, Inorganic Chemistry, ELBS,3*” edition 1993

=« odition , Prentice Hall,2001

blished in Hindi may be prescribed by the University

L 10. Miessler,G.L, Tam,D.A, Inorganic Chemistry, 2
Note: For the promotion of Hindi language. course books pu
Suggestive digital platforms web links-

’:Suggesﬁve digital platforms web links:
11, hups:./swayam.gov.in/

Ty

12 hups:/‘www coursera.org/learn/physicai-chemistry

13 hitps./www mooc-list.com/tags/ sical-chenustry

14, hnps./f“www.opcnlcaming‘conﬁcours'csfimmduction-

{f Models of Inorganic

Atkins, P W. & Paula, ). de Atkin’s Physical Chemustry Ed., Oxford University Press 13 (2006).

Bail, D. W, Physical Chemistry Thomson Press, India (2007)

Castellan, G W Physical Chemistry 4th Ed. Narosa (2004).

8 uﬂm.’F A, Wilkinson,G and Gaus,P. |. Basic Inorganic Chemistry,3™
LeeJ D, Concise Inorganic Chemistry 4™ Edition ELBS, 1977
Douglas, B, McDaniel \D and Alexander,] Concepts 0

Edition ,Wiley 1995

to-physical-chenustry/

15, hlps/ www . my-moog.com/en/cate gone/chemistry

16. hups./

‘oolinecourses. swayam2.ac.in/negl? scl S/preview

3

v.in/

tic moment dats fw'MM o

i
|
{

Chemistry, John Wiley & Sons;

Inorganic Chemistry ,Oxford University Press, 1994.

4

Chemistry in 12 Class

T Suggested Continuous Evalua
| mid-term exam, together with

tion Methods: Students can be evaluated
the performance of other activities which
on-line tests, home assignments, group discussions or oral presentations,

among others .

on the basis of score obtained in 2
can include short exams, in-class or

FOr

;'KSS&;mmt and presentation of Assignment (10 marks)
(4 Unit tests {Objective): Max marks of cach unit test = 10 (10 marks)
(average of all 04 unit tests)

"Overall performance throughout the semester { Discipline, (05 marks)

participation in different activitics)

[ Course prerequisites: To study

§

| Class 12"

§

this course, a student must have had the chemistry in class 12, Physics in

“Suggested equivalent online courses:

...............
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Semester 111, Paper-2 (Practical):
_Course Title: Physical Analysls

|
Prf’ﬂﬂmmc: Diploma n . ) Semester: 111 %
Chenucal Dynamics and Year: Two 1
Anaiytical 1 echniques | S i
Practical paper-2 Subject: Chemistry {

[ C : is
Counse Code: B020302P | ourse Title: Physical Analys

S

i

T — i brate apparatus
Course Outcomes: Upon successful completion of this course students should be able to cali and
solutions of vanous concentrations, estimation of components through volumetric analysis; to perform dilatometnc

capenments. one and two component phase equilibrium experuments.

Credats: 4 Elective
Max. Marks: 2§ +75 Min. Passing Marks:

{
g Practical 60 h
5 U ! . No of
] ‘;_m : Topics Lectures|
‘ Strengths of Solution o ‘

iCalibration of fractional weights, pipettes and burettes. Preparation of standards solutions. Dilution !

01 M to 0.001 M solutions |

Mole Concept and Concentration Units ‘Mole Concept, molecular weight, formula weight, MJ
equivalent weight. Concentration umts: Molarity, Formality, Normality, Molality, Mole fraction,
Pcrccnl by weight, Percent by volume, Parts per thousand, Parts per million, Parts per billion, pH,
pOH, milli equivalents, Milli moles

Buﬂm Tension and Viscosity

1 | Determination of surface tension of pure liquid or solution 06
2. Determination of viscosity of liquid pure liquid or solution

‘Boiling point and Transition Temperature !
1. Boiling point of common organic liquid compounds ANY FIVE Jnbutylalcohol, cyclohexanol,

ethyl methyl ketone, cyclohexanone, acetylacetonc, isobutyl methyl ketone, isobutyl alcohol,

m acetonitrile, benzaldehyde and acetophenonc. [Boiling points of the chosen organic 14 !
should preferably be within }80°C} l}

| 2. Transition Temperature, Determination of the transition temperature of the given substance byl i
 thermometric /dialometric method (¢ g MnCl24H:0/SrBr. 2H:0) E
P — =]
26



v

’ e srature of |
b Toqudy the effect of a solute (¢ g NaCL suecinic acid) on the critical solution tempers !

) one 1on of ;

two partialiy muscible hiquids (¢ g phenalwater wystem) and 1o determine the ¢ entral % i
i

that solute 1 the given phenol-water system

"

2. To construct the phase diagram of two component (€.§. diphenylamine - benzophenone) system

t
by coohng curve method -E-- e
\uucsted Readings: B " saunders colle ;
Skoog D AL West.D M and Holler ¥ ), “Analytical Chemistry: An Introduction”, Tth edition, Saunders ¢ ﬂ’
publishing, Philadelphia (2010) ‘
> lamy Hargns G Analytical Chemustry Principles and Techmqogl' ‘PW‘O“O( l9?§ ) d by the University
Note For the promotion of Hinds language, course books published in Hindi may be prescribed by

Suggestive digital platforms web links

1. hups/www convcheimistry-virtual-labs/

O s

L]
This course can be opted as an elective by the students of following subjects: Chemistry in 12 Class

I

Med Continuous Evaluation Methods:

Viva voce (10 marb)
Mock test i(l)(; l::rrksks)) |
g::ﬁ m;: To study this course, a student must have Opted Sem-1II, Theory Ppaer-1 |
;Suggcsxcd cquvalentomline courses: _—Mv
y-.!;‘;;ggguggc;ﬁons; i L i
"D




‘ Semester 1V Paper-1 (Theory)
5 _Course Title: Quantum Mechunics and Analytical Techniques
rogramme: Diploma i IR O Semester IV |
Chemacal Dynamics and |

Year Two l
Analyucal l‘gd}mquca l

e ————————————" e < e e s T e—— ————— SHUR——

peat Elective Subject: Chemistry

Course Code: BO2040|T | Course Title: Quantum Mechanics and Analytical Techniques
Course Qutcomes:: Upéhjmc};ssful cnﬂ;ﬁl;uon of this course students should be able to describe atomic structure,
clementary quantum mechanics wave function and its significance Schrodinger wave equation and its applications;
Siuvlmulnr orbital theory, basic ideas - Criteria for forming molecular orbital from atomic orbitals , Molecular
Spectroscopy, Rotational Spectrum vibrational ~ Electronic Spectrum: photo chemistry and kinetics of photo chemical
reaction }

Analytical chemistry plays an enormous role in our society, such as in drug manufacturing, process control in mclnury;l
emvironmental monitonng, medical diagnostics, food production, and forensic surveys. It is also of great importance i
different rescarch areas. Analytical chemistry is a science that 18 directed towards creating new knowledge so that
chemical analysis can be improved to respond to increasing or new demands. | ‘
o Students will be able to explore new arcas of research in both chemistry and allied fieids of science and technologyf;
o Students will be able to function as a member of an interdisciplinary problem solving team. '
o Students will be skilled in problem solving, critical thinking and analytical reasoning as applied to scientific
problems
o Students will gain an understanding of how to determine the structure of organic molecules using [R and NMR

spectroscopic techniques
« To develop basic skills required for purification, solvent extraction, TLC and column chromatography i

T

Credits: 4 i Elective

[ St "

Max. Marks: 25+75 i Min, Passing Marks:..............

| )

USRS

Total No. of Lectures- = 60

e s e

Unit | Topics i |
RN U s
Atomic Structure: Idea of de-Broglic matter waves, Heisenberg uncertainty principle, atomic

Ws Schrodinger wave equation, significance of ¥ and ¥ * | quantum numbers, radial and |
i p,ngn.lnl wave functions and probability distribution curves, shapes of s, p, d, orbitals. Aufbau

nd Pauli cxclusion principles, Hund' multiplicity rule. |
i B
— lementary Quantum Mechanics : Black-body radiation, Planck’s radiation law, photoclectt
E'Fﬂbcl. heat capacity of solids, Bohr's model of hydrogen atom (ne derivation) and its defects

Compton effect. de-Broghe hypothesis. Hesenberg uncertainty principle . Hamiltoniaa Operator.

1
{
| »
1
]
{
|

=

i1
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m

}‘”h"“““lﬁ‘l/ wave equation (e dependent and time independent) and ity importance, Vh”'“ir
interpretation of the wave tunction, postulates of quantum mechanies, particie in a onq
dimensional box. Schrodinger wave equation for H-atom, separation into three equations (withou
denvation), quantum numbers and their importance, hydrogen like wave functions, radial wav '
Tunctions, angular wave functions. Molecular orbital theory, basic ideas ~ Criteria for forming
MO trom AQ, construction of MO by LCAQ = H; + ion, calculation of energy levels from wavd
}ﬂmcuom‘ physical picture of bonding and anu-bonding wave functions, concept of 0, 0%, &, K*

Prhﬂah’ and their charactenstics

{

olecular Spectroscopy: Introduction: Electromagnetic radiation, regions of the spectrum, basi
}I'c;uluvs of differeat spectrometers, statement of the Born-Oppenheimer approximation, dqrcej

of freedom
Ploudonnl Spectrum:Diatomic molecules . Energy levels of a rigid rotor (scmiachmiuJ
:Principles). selection rules, spectral intensity, distribution using population distribution (Maxwell-
Poltzmann distribution) determination of bond length, qualitative description of non-rigid rotorJ
'isolopc effect .
%\'ibntional Spectrum: Infrared spectrum . Energy levels of simple harmonic oscillator)

selection rules, pure vibrational spectrum, intensity, determination of force constant and

;Quahlan\'c relation of force constant and bond energies, effect of anharmonic motion and isot
km the spectrum, idea of vibrational frequencies of different functional groups.
man spectrum: Concept of polarizability , pure rotational and pure vibrational, Raman

of diatomic molecules, selection rules. Electronic Spectrum: Concept of potential energy
curves for bonding and antibonding molecular orbiwfls. qualitative description of selection rules.

1A%

" infrared Spectroscopy:

-Visible Spectroscopy :
Ongin of spectra. interaction of radation with matter, fundamental laws of spectroscopy and
Sclccuon rules. Types of clectronic wransitions, Amax, chromophores and auxochromes,
Bathochromic and Hypsochromic shifts, Intensity of absorption; application of Woodward Rui:ﬁ
for calculation of Amax for the conjugated dienes: alicyclic, homoannular and heteroanaular,

pxtended conjugated sysiems distinction between cis and trans isomers (Cis and trans stilbene) .

ﬁu Spectroscopy: Fundamental and non-fundamental molecular vibrutions; Hooke's law
"p:lcason rule, IR absorption positions of various functional groups (C=O, OH, NH, COOH and

iy"me ), Effectof H-bonding, conjugation, resonance and ring size of cyclic ketones and lactones

on 1R absorplions, Fingerprint region and its significance, apphication in functional group analysis
pnd and imerpretation of 1R spectra of simple organic compouwnds. §

\Y/@/@“ st

s
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M

Vi

| Introduction to Mass Spectrometry: Principle of mass spectrometry, the mass spectrum, mass|

H-NMR Spectroscopy (PMR) T
NMR Spectroscopy. introduction, nuclear spin, NMR active molecules; basic principles of Promti
Yﬂ'g"“"“ Resonance, choice of solvent and internal standard; equivalent and mm-equwnlcn{
protons, chemical shift and factors mfluencing it; ring current effect; significance of the \crms.’i
up- downfield, shiclded and deshielded protons; spin coupling and coupling constant (1st orch
Apectna), relative intensities of first<order multiplets: Pascal's tnangle; chemical and magnetic
equivalence in NMR | amsotropie effects 1n alkene, alkyne, aldehydes and aromatics, NMR peak]
area, integration, relative peak positions with couphing patterns of common organic mmpounds;%
mterpretation of NMR spectra of simpie compounds Applications of IR, UV and NM
Apevtroscopy for identification of simple organic molecules such as Ethanol, Ethyl acetate,
pectone, sectaldehyde, dimethyltormamide, Cis and trans 1,2-dimethyl cycloprpanone, propcnq

. vinyl chlonde, acetophenone, benzaldehyde, phenol, Toluene and ethyl benzene. |
!

|

10

Spectrometry  diagram, molecular 10n, metastable ion, fragmentation process, McLafferty
Fearrangement.

VI

‘I'Seplnﬂon Techniques: Solvent extraction: Classification, principle and efficiency of the
icchniquc, Mechanism of extraction: extraction by solvation and chelation. Technique of
zmun;o:tion: batch, continuous and counter current extractions. Qualitative and quantitative aspec
:pt‘ solvent extraction: extraction of metal ions from aqueous solution, extraction of organic speci
the aqueous and non-aqueous media.

y: Classification, principle and efficiency of the technique. Mechanism of
paration: adsorption, partition & ion exchange. Development of chromatograms: frontal, elutio:*
displacement methods.

kuggeﬂed Readings:

R SRV SOR S R e

o

Y

Alberty,R A, Physical Chemustry 4 th editionWiley Eastern Ltd 2001,

Atkins,P W the clements of physical chemstry, Oxford 1991

Barrow.G M. International student Edition McGraw Hill, McGraw-Hill,1973.

Cotton,F.A, Wilkinson,G and Gaus,P. L ,Basic Inorgamc Chemistry,3™ Edinon \Wiley 1995
Lec.) D, Concise Inorgamic Chemistry 4" Edition ELBS,1977

Clayden, J., Greeves, N.. Warren, S., Organic Chemistry, Second edition, Oxford University Press 2012.

Silverstein, R. M., Bassler, G. C., Morrill, T. C. Spectrometric Identification of Organic C. ‘ompounds, John

Wilcy and Sons, INC, Fifth edition
Pavia, D. L. et al. Introduction to Spectroscopy, 5th Ed. Cengage Learning India Ed.

willard, HH. eral: Instrumental Methods of Analysis, Tth Ed. Wardsworth Publishing Company, Belmont,

California, USA, 1988.
Chstian, 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.

12. Khopkar, § M. Basic Concepls of Analytical Chemustiry. New Age International Publisher, 2009
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" This course can be opted as an clective by the students 5 of following subjects: Chemistry in 12 Class ‘
Suggested Continuous Fvaluation Methods: Students can be e evaluated on the basis of score ¢ obtained n a 1
mid-term exam. together with the pertormance of other acuvities which can include short exams, in-class or |

on-line tests, home assignments, group discussions of oral presentations, among others
Or

{ As.scsatﬁé};( and presentation of Aam,mﬁuni o T (10 marks)
04 Unit tests (Objective): Max marks of each unit test = 10 (10 marks)
(average of all 04 unit tests)
Overall performance throughout the semester (Discipline, (05 marks)
participation in different activities) <
l Course prerequisites: To study this course, a student must have had the chemistry in class 12 l
l ”_’___________.,’———_»
Suggcsled equivalent online courses: l
............................................................................................ B
! Funher Suggcsuons |
.................................................................................................... A_J'
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Semester 1V, Paper-2 (Practical)
____Courye Title: Instrumental Analysis
lfwgmmmc' Diploma n ) _
Chemical Dynamics and Year: Two
__Analytical Techniques

Pructical paper-3

Subject: Chemistry

i . W‘T Course Title: Instrumental Analysis
Course Code: BO20402p |

S T S A I S Y e et
Course outcomes: Upon completion of this course, chemistry majors are able to employ critical thinking am']'
scientific inquiry in the performance, design. interpretation and documentation of laboratory experiments, ata
level surtable 1o succeed at an entry-level position in chemical industry or a chemistry graduate program. .

+  Students will be able to explore new areas of research in both chenusiry and allied fields of science

technology

|
Students wall be able to function as a member of an nterdisciplinary problem solving team.

«  Students will be skilled in problem solving, critical thinking and analytical reasoning as applied to scientific
problems

Staudents will gain an understanding of how to determine the structure of organic molecules using IR and

NMR spectroscopic techniques

s To develop basic skills required for punification, solvent extraction, TLC and column chrommogrnp?xy

—
- Credits: 2 Elective ]
i Max. Marks: 25 + 75 Min. Passing Marks: 4},
.
‘ Practical 60 h _]‘
rTTTT |
i ; Topics o }
[t ; i { Lectures
T P‘lchl:nhr Weight Determination ‘
' 3; Determination of moleculas weight of a non-volatile solute by Rast method/ Beckmann) |
; | freczing point method. N -
‘3 }; Determination of the apparent degree of dissociation of an electrolyte (e.g., NaCl) iny
aqueous solution al different concentrations by ebullioscopy
- R —
Spectrophotometry | |
l, To verify Beer — 1 ambert Law for KMnOJ/K:Cr:0r and determining the concentration i
( 3
‘ ) the given solution of the substance from absorption measurement Y
1 ;

L

Determination of pKa values of indicator using spectrophotometiy

3 Determunstion of chermcal oxygen demand (COD) ' ‘

e s e 4

5t




“‘ Determunation of Biological ux)géh demand (BOD). -1
kp«‘ﬁ)“op) e e ——— e S ———————————— T ——— . = _1
'fl Assignment of labelled peaks in the IR spectrum of the same compound explaining the :

relative frequencies of the absorptions (C-H, O-H, N-H, C-O, C-N. C-X, C=C, C=0,
| N=0, C=C, C=N stretching frequencies, characteristic bending vibrations are included.
im | Spectra to be provided). PG |
) - H
i F- Assignment of labelled peaks in the 'H NMR spectra of the known organic compounds

i

explaining the relative 3-values and splitting pattern.

3. Identification of simple organic compounds by IR spectroscopy and NMR | |
- spectroscopy (Spectra to be provided). i
- ﬁﬁmtwnph§c Separations o o ; a —“‘
1 Paper chromatographic separation of following metal rons: 1. Ni (1) and Co (H) n i {
Cull) and Cd(1h :
2 Separation of a mixture of o-and p-nitrophenol or o-and p-aminophenol by thin layer %

n , .
Chromatography (TLC) 0 '

Separation and dentification of the amuno acids present in the given mixture by paper {
chromatography. Reporting the Rf values 5

w

TLC separation of a mixture of dyes (fluorescein and methylene blue)

—

| i

! Suggested Readings:

| Mendham. J., A. I Vogel's Quantitative Chemical Analysis 6“ Ed., Pearson, 2009. '

5 Willard, H.H. et al.; Instrumental Methods of Analysis, Tth Ed. Wardsworth Publishing Company, Belmont, |

California, USA, 1988. ‘

Chnistian, G.D. Analyrical Chemistry, 6th Ed. John Wiley & Sons, New York, 2004. |

Harnis, D.C.Exploring Chemical Analysis, 9th Ed. New York, W.H. Freeman, 2016. |

Khopkar, S.M. Basic Concepts of Analytical Chemistry. Now Age International Publisher, 2009. 'i
|
i

Skoog, D.A. Holler F.J. and Nieman, T.A. Principles of Instrumental Analysis, Cengage Learning India

R

! Edition.
i 7. Mikes, O. & Chalmes, R.A. Laboratory Handbook of Chromatographic & AlliedMethods, Elles Harwood

, Ltd. London.
& Dins, R.V. Analytical Chemistry: Methods of separation. Van Nostrand, New York, 1974.
WNote. For the promotion of Hindi language, course books published in Hindi may be prescribed by the Umversity

Suggestive digital platforms web links |
\I-MWMﬂﬂEMMMMMMMM&E |
2. pups/www.vlab.co in/broad-area-chemical-sciences {
3. hup://chemcollective-org/viabs

ﬁ‘ f:h;ou;—'w can be upted as an elective by the students of following :ubj\;a;_:‘(‘?hémmr? in 12% Class

" Suggested Continuous Evaluation Methods. . ‘
{ [ (10 marks)

Vivis vt o R - -
Mock test (10 marks)
(v crali performance I { (O5marks) 1

h¥@
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Course Prevequisites: To stac
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— —— emistry in class !

@ study this course, n student must have had the ch y o
Suggested EQ\.n\ alent online Luuncﬂ B
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N | o .
Year Sem. |

r~ .

§

{

7 v W_'Tﬁozoson

|

— .

e —

1

Course Code [ Paper it | Theory/Practical | Credits |

Degreé in Bachelor of Science

Organic Synthests-A Theory T‘
L
} .
| BO20502T Rearrangements and Chemistry of Group Theory 4
'e Elements {
1
r - -
l B020503P Qualitative Analysis Practical 2 ,
} — e - -
! B020504R Research Project Project 3 ]
‘ : A —
't B020601T Organic Synthesis-B Theory 4 ‘
i "
e - - o 1
3 B0206027 Chemical Encrgetics and Radiochemistry | Theory 4 !
=
| B020603P Analytical Methods Practical 2 !
E ;r B8020604R Rescarch Project Project o 3
{ i !




. Semester V, Paper-1 (Theory)
Progrumme: Dt&!m in Bachelor of ;“9’1‘.'!!1'3_'5?0 e Synihesie 4

§;xcn\\ S Year Three T Semester: V. m—”‘i
P.apc: N Thcon - e e i —————— oy -
- R Compubory Subject: Chemistry J

Course (_ )d " >
ode: BO 05017 Course Title: Organic Synthesis A

Course outco : Hvdrocarbon ST,
- emes: Hydroc are the principal constituents of petroleum and natural gas. They serve as fuels and
ubhncants as as , .
ants as well as raw matenals for the production of plastics, fibers, rubbers, solvents and industrial chemicals. This
. course will provide & broad foundation in for the synthesis of hydrocarbons. Hydroxy and carbonyl compounds arc

industrially important compounds The industries of plastics, fibers, petroleum and rubbers will specially recognize this
course. Students will gain an understanding of which are used as solvents and raw material for synthesis of drug and
| other pharmaceutically important compounds.

»  Synthesis and chemical propertics of aliphatic and aromatic hydrocarbons
« Synthesis and chemical properties of alcohols, halides carbonyl compounds, carboxylic acids and esters
o How to design and synthesize aliphatic and aromatic hydrocarbons.

« How to convert aliphatic and aromatic hydrocarbons to other industrially important compounds

» Functional group interconversion.

e e i T e e TS SR ey

C rndm 4 ; Elective

\m Morks: 25475 11 Min. Passing Marks. ,

Tetal No. of Lectures- = 60
e

i o No. of
, Unit Topics L,«(lr
T ‘ Ehzmbt“r;/_of Alkanes and Cycloalkanes ‘

,A) Alkanes ‘Classification of carbon atom in alkanes, General methods of preparation, physical md§

Lhcmu.dl properties of alkanes: Wurtz Reaction, Wuriz-Fittig Reactions, Free radical substitutions’

RS

1 Halugsnduon _relative reactivity and selectivity
p) Cycloalkanes: Nomenclature, methods of formation, chemical reactions, Bacyer's strain theory
Fnd 1ts limitations. Chair, Boat and Twist boat forms of cyclohexane with energy diagrams ring
io small rings, theory of strain Jess rings. The case of cyclopropane ring, banana bonds.

hmuhtry of Alkenes
Ne{hods of formation of alkenes, Addition to C=C: mechanism (with evidence wherever applicable),

ru..uvn, regioselectivity (Markownikoff and anti-Markownikoff additions) and stercoselectivity;

reactions hydrogenation, halogenation, hydrohalogenation,  hydration, oxymmnM ‘
;kmcuuﬂhuﬂ. hydrobovw¢n4mdumn. epoxidation, syn and anti-hydroxylation, uz.unolyms,g ‘

Add“w“ of pmgw and lnpwl wbcaei, Snmmonu-bumh cydupmpm\auon reaction; o.leumphthc

%/W@

-




v%.n.himon W0 A—Dx,‘ . (conju *d T
j 0 diene (conyjug: enes and allenc).
. " . ) o e i e B T
Bnd benzyhe br gated dienes and allene), radycal addition. HBr addition; mechan i"“:’ﬁﬁ;ﬂg ]
cyiedramination in com .

. ampetition with brominations sc - us > |
Ol E- and 7. alkenes e ;
|

Chemistry of Alkynes e et

FUNUSENEUVRUEE US———

thhods of f
i ormation of alkynes, Addition to C=C, mechanism, reactivity, regioselectivity

Stereoselectivi ons” .
- ! wily,  reactions”  hydrogenation, halogenations, hydrohalogenation, hydrati

XyImercura j
P curation demercuration, hydroboration-oxidation, dissolving metal reduction of al 06

Birch);: reactions .
sy 1ons of terminal alkynes by exploring its acidity; inter conversion of terminal and non-
_kcrmim.l alkynes.

Prﬂlltici(y and Chemistry of Arenes
Fonmmm of benzene derivatives, MO picture of benzene, Aromaticity: Hiickel's rule, aromatic
B 'gchamctcr of arenes, cyclic carbocations/carbanions. Electrophilic aromatic substitution:
halogenation, nitration, sulphonation and Friedel-Craft’s alkylation/acylation with their Mechanism. 19
ib'\rccting effects of the groups. Birch reduction, Methods of formation and chemical reactions of
“tnkyxbenmca alkynylbenzenes and biphenyl, naphthalene and anthracene.
IChemistry of Alcobols
(Classification and nomenclature, Monohydric aicobols nomenclature, methods of formation by
reduction of Aldehydes, Ketones, Carboxylic acids and Esters, Hydrogen bonding, Acidic nature,
eactions of alcohols. Dihydric alcohols nomenclature, methods of formation, chemical react.ionél 8
of vicinal glycols, oxidative cleavage [Pb{OAc) and HIO4] and pinacol pinacolone rearrangement.

%Trihydnc alcohols - nomenclature, methods of formation, chemical reactions of glycerol.

¢

Chemistry of Phenols - Nomenclature, structure and bonding, preparation of phenols, physical
bn»pcma and acidic character, Comparative acidic strengths of alcohols and phenols, resonance
M&lintwn of phenoxide 1on. Reactions of phenols — clectrophilic aromatic substitution, acylation

Vi !
’fmd carboxylation. Mechanisms of Fries rearrangement, Claisen rearrangement, Gatterman syntheis,
'}iauben Hoesch reaction, Lederer-Manasse reaction and Reimer-Tiemann reaction 5

s —

L’h«nlnr) of Ethers and Epoxides: Nomenclature of ethers and methods of their formation,
physical properties, Chemical reactions — cleavage and autoxidation, Ziesel's method. Synthesis of

vii Irpouides, Acid and basc-catalyzed ring opening of epoxides, orientation of epoxide ring openings % |
tions of Grignard and organolithium reagents with epoxides.

" ‘,v_f- e i

-. i |
vill  Nomenciature and classes of alkyl halides, methods of formation, chenucal reactions, Mechuusma‘ 05 |
! . . - i
jof nucleophibe substitution reactions of

ad

alkyl halides, SN’ and SN' reactions with encrgy profile

37
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? Arams, Polyhalogen compounds - Chio
ihalides nuclear and side ¢h

;“K‘\"Nﬂ\l ALY l'l m subs tution reactions “c slive
s i}

‘ N kk h||l\ aromatne syl stitut - | }
1109 IEY v 1 v o8 ynthes N '
4 Lovinyt and "ll"l h-lhd\.'. Syn 51

‘ i and uses of DDT and BH(
Sugpested chdlngs:

L Momson, R N & - - - -

2 Sykes, P. 4 gui dfh*ﬁ?‘i‘ R. N Organic Chemistry, Dorting Kindersley (India) Pvt. Ltd. (Pearson Education)
3 Carey. F A o DOR o Mn'fmnum in Organic Chemistry, Pearson Education, 2003,

4. Loudon, G. M. O e R. M.Organic Chemustry, Eighth edition, McGraw Hill Education, 2012,

5. Cla Ydtl; J~ (_' SrRanic Uwfms!rv. Fourth edition, Oxford University Press, 2008.

6 G 1v§(;~‘ N N“iﬂ._ N’ &}* am:n“S. Organic Chemistry, 2™ edition, Oxford University Press, 2012.

7 S(!nﬂumh ‘] \G omons, 1 W « Fryhle, C. B. Organic Chemistry, John Wiley & Sons, Inc.

8 Mk - Orgamic Chemistry, Tata McGraw-Hill Publishing Company Limited.

9 March, J. Advanced Organic Chemistry, Fourth edition, Wiley. \

Banyar and Goval , Organic Chenustry-i1, Knishna Prakashan Media, Meerut , Third Eddition, 2019

¥

roform, carbon tetrachlonde, Methods of formation of aryl |
A reactions, The addition-chmination and the elimination addmud:

cactivities of alkyl halides vs

NS C— 1‘

This course is compulsory for the students of following subjects: Chemistry In 12* Class

l
|
| Suggested Continuous Evaluation Methods:

| Students can be evaluated on the basis of score obtained in - a mid-term exam, together with the performance

5 of other activities which can include short exams, in-class or on-line tests, home assignments, group
| discussions or oral presentations, among others .

L Or
Assessment and presentation of Assignment (10 marks)
04 Unit tests (Objective): Max marks of each unit test = 10 (10 marks)

{average of all 04 unit tests)

participation 1n different activities)

Overall pcrfori;mncc throughout the semester ( Discipline, ” (05 marks)

" Course prerequisites: To study this course, 3 student must have Passed Sem-1, Theory paper

——




_ Rearrangements and Chemistry of Group Elements
Programime: Degree in Bachelor of 1 T
i

Course Title:

“-—.-"7‘“-.“ — -
Year: Three Semester: V |

Scrence

~ Paper2 Theory ' e et

——e T Elective Subject: Chemistry
. . ===
Course Code. B0O20502T Course Title: Rearrangements and Chemistry of Group Elements

Fasi—— : This paper provides detailed knowledge of synthesis of various class of organic compounds and

functional groups inter conversion. Organic synthesis is the most important branch of organic chemistry which providej
S uction & QC departments related to chemicals, drugs, medicines, FMCG etc. industries. i

-

it retates and gives an analytical aptitude for synthesizing various industrially important compounds. f

This paper also provides a detailed knowledge on the elements present in our surroundings, thei
occurrence in nature. Their position in periodic table, their physical and chemical properties as well

1 their extraction. This paper also gives detailed understanding of the s, p, d and f block elements and thei
characteristics.

Credits: 4 ) Elective
R S T

Max. Marks: 25+75 Min. Passing Marks:

Total No, of Lectures- = 60 i

I No. of
| Unit 4. Topics N

}Rcamngcments

1
l » . . P |
1 i/\ detailed study of the following rearrangements: Pinacol-pinacolone, Demjanov, BenzilBensiliq 6

aoid, Favorskil, Hofman, Curtius, Schmidt, Baeyer-Villiger and Frics rearrangement | \
H
e }

*ICatalysis

General principles and properties of catalysts, homogenous catalysis (catalytic steps and examples

ll . . .
Deactivation of regeneration of catalysts. Phase transfer catalysts, application of zeolites as

|
i

' : is; Mi i8- , ver number. ! ’
gatalysts Enzyme catalysis; Michaelis-Menten fqunnon— mix:o B
e e T l |

Chemistry of Main Group Elements ‘

|
and heterogenous  catalysis (catalytic steps and examples) and their industrial apph 8 !}
l
\

i 10
18]

1
!

e |

aPg

V'



1‘hemislry of _Transition Elements

v

- B-Block Blements: Comparaio--

?md complexation lam l,:::: ‘ Ml M‘WMP' Suliont omiures of hydcides, ”‘mm{
ryls g their function in biosystems, an introduction to alkyls mcl,

Block E e 1
'?md o .‘>‘ des, - oxyacids and halides of group 13-16, hydnides of boron-diborand
| : tanes, botazine, boruhydrides, fullerenes, carbides, fluorocarbons, silicates ( umctum‘
. basic properties of halogens, interhalogens and polyhalides. '

‘Chemistry G )
Y of Noble Gasses' Chemical properties of the noble gases, chemistry of xenon, urel
‘land bonding 11 xenon compounds ,

Principle), tetrasuiphur tetra nitnde

?
Chemistry of Elem ransiti " , ‘
! ) ents of First Transition Series -Characteristic properties of d-block clcmcmq
Binary compounds (hydrides, carbides and oxides) of the elements of the first transition series and
gcomplexes with respect to relative stability of their oxidation states, coordination number and
peometry. :

Fhemist:y of Elements of Second and Third Transition Series- General characteristics,
comparative treatment of Zr/Hf, Nb/Ta, Mo/W in respect of ionic radii, oxidation states, magnetic
havior, spectral properties and stereochemistry.

Chemistry of Lanthanides
Electronic structure, oxidation states and ionic radii and lanthanide contraction, complex formation,

occurrence and isolation, ceric ammonium sulphate and its analytical uses.

Vi

‘Chemistry of Actinides
Electronic configuration, oxidation states and magnetic properties, chemistry of separation of Np,
Pu and Am from U.

vii

T ioinorganic Chemistry

Vit

B, |
| Suggested Readings:
Mormnson, R N.

U B W 1D e

Metal Carbonyis
]
Metal carbonyls: |8-clectron rule, preparation, structure and nature of bonding in the mononuclead{

jand dinuclea carbonyls.

hisscm:al and trace elements 1n biological processes, metalloporphyrins with special reference to |
heamoglobin and myoglobin. Biological role of alkali and alkaline earth metal 1ons with special %
VCfCIClu;C to Ca’* . Nitrogen fixation. l

6 Guaham Solomons, T.W., Fryhle, C. B. Organic Chemistry, John Wiley & Sous, lnc_

P ¥ aw

& Boyd, R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Ltd, (Pearson Education).
Sykes, P A guidebook 1o Mechanism in Organic Chenstry, Pearson Education, 2003.

Carey, F. A., Guiliano, R. M.Organic Chemistry, Eighth edition, McGraw Hill Education, 2012,
Loudon, G. M. Organic Chemistry, Fourth edition, Oxford University Press, 2008,

Clayden, J., Greeves, N. &Wurren, . Organic Chemistry, 2* edition, Oxtord University Press, 2012,

I SN

|
|
|
{

40




{

10,

1l

12,

13

14,
15.

16
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N, ) gt Hemisy. Taa

LCC, 1D, (“n‘::‘:d ()'1’“'"(’ Ch(-m“").' Fourth edition Wile

Hubeey, J £k norganic Chemustry, Pearson Education 2 4
Y. JE, Keter, E 2 ) ucation 2010

A, Keiter, R
R;av:lmty, Pearson Education 2‘:(;0(, - L., Medhi, O.K. Inorganic Chemustry, Principles of Structure and
mugiu\ B h. 3ﬂd Mc

Shriver, DL, & P. ‘lv)umcl. DH, Cpnccpts & Models of Inorganic Chemistry, Oxford, 1970
Day. M C. and Scil;in 3“?\ /"""L'{‘mr Chemistry 2nd Fd . Oxford University Press, 1994,
Francs, B, G. Mathematics. o e e ACS Tl 1962
b Satva Tuli G Lhemists, pringer, 1984
Bari‘;'lasr s Cat;&'::‘ %’Dﬂu‘u 5.K Madan R.D. Advanced inotganic Chemistry,S.Chand publishing.
b, yal,inorganic Chemistry-11, Krishna Prukashan Media, Meerut , Third Eddition, 2019

Note For the
Or the promotion of Hinds lang_uagc_ course books published in Hindi may be prescribed by the University
Suggested online links:

‘( i h . |e|“ W
Hps:/wwwl.c try.msu.
s/t

c.gov.in/Home.aspx

. w/faculty/reusch/VirtTxt)mVintrol.ht
.ac.in/cou 103/104103071/%

DIUDS./SWAYAM. ZOV 4TV

R

M"waiﬁiit’ﬁﬁﬁi,‘a.hg Company Limited.

This course can bc;plcd as an elective by the students of following subjects: Chemistry in 12 Class

E

»Snggcsted Continuous Evaluation Methods:

| Students can be evaluated on the basis of score obtained in  a mid-term exam, together with the performance
of other activities which can include short exams, in-class or on-line tests, home assignments, group '

discussions or oral presentations, among others .

L Or

B

|

“Assessment and presentation of Assignment (10 marks)

"54 Unit tests (Objective): Max marks of cach unit test = 10 (10 marks)
(average of all 04 unit tests)

"Overall performance throughout the semester ( Discipline, (05 marks)
participation in different activitics)

Course prerequisites: To study this course, a student must have Passed Sem-1, Theory paper
i

Suggested equivalent online courses:

.......................................................
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O - Subject: Chemistry

Programme: Degree in E
- ' Y .
Bachelor of Science i our: Threo Semester: V

—
e e D

Semester V, Paper-3 (Practical)

Course Title: Qualitative Analysis
——

S

Course Code: B020503p i

* Course Title: Qualitative Analysis .’

Course outcomes: - o . —

Upon completion of this course the students will have the knowledge and skills to. understand the laboratory mc{hoda!

and tests related 1o morganic nuxtures and organic compounds '

L3

ldentification of acidic and bastc radicals in inorganic muxtures
Separation of organic compounds from mixture

Elemental analysis 10 organic compounds

Identification of functional group in organic compounds

« ldentification of organic compound i

e v i

Credits: 2 ! Elective 1
e - - ]‘
] Max. Marks: 25+75 Min. Passing Marks:
o Practical 60 h
. No of
Unit | Topics inctures
o 1 Qualita Analysis ‘ ' |
, 1{"0@‘:@ Analyt:; _ cation analysis, separation and identification of ions from Groups % |
Y i CILHL IV, Y and VI, Anion analysis. Mixture containing 6 radicals-2 +4 or 4+ or 3+3 E
0 ' “apalysis and identification of functional groups . - |
twti: of extra clements (N, S and halogens) and functional groups (phenolic, !
Il carboxylic carbonyl, csters, carbohydrates, amines, amides, nitro and anilide) in simplel 14
Wﬂic compounds. I
e of Mixtu ]
m??: :{a;noo':;::c nux&:m containing two sohd components using water, NaHCO,,
) ’5
111 NwOH for scparation and preparation of suitable derivatives 18
U SRS |
dentification of organle compo » o .
:dc:uﬂulum of an organc compound through the functional group analysis, determina .m‘ - ‘
v

, ) |
of melting point and preparation of suitable denvauv.m. - |
ol S Q

A Vi



{

iy S LS \
 Suggested Readingy: 1

,“s Svehla, G- Vogel's Qualitative Inorganic Analysis, Pearson Education, 2012, |
{ }\?cndl\mn. 1 Vogel's Quantitative Chemical Analysis, Pearson, 2009 .
A Nogel, AL Tatchell, AR, Furnis, B.S , Hannaford, A J. & Smith, P.W.G , Textbook of Practical

Urganic Chemustry, Prentice-Hall, 5th edition, 1996 “
-':. Mann, F.G. & Saunders, B.C. Practical Orgamic Chemistry Orient-Longman, 1960,

Einn‘is‘ D.C.Exploring Chemical Analysis, 9.Ed. New York, W.H. Freeman, 2016. i
F\“kbopku S.M. Basic Concepts of Analytical Chemistry. New Age International Publisher, 2009. |
Frote: For the promotion of Hindi language., course books published in Hindi may be prescribed by the University g
Suggestive digital platforms web links

| 4 hupss/www labster.comychenustry-virtual-labs/

S hitpsy 'www . viab.co.in'broad-area-chemical -sciences

1. hitp://chemcollective.org/viabs

"This course can be opted as an elective by the students of following subjects: Chemistry in 12 Class

—

UV

" Suggested Continuous Evaluation Methods:

i‘ Viva voce (10 marks)
| Mock test (10 marks)
| Overall performance (0Smarks)

Course prerequisites: To study this course, a student must have Opted Sem-V Theory Ppaer-1 &2

Suggested equivalent online courses:

" Further Suggestions:

..............................................................
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Semester-V] Paper-1
Course Title: Organic Synthesis B

B’rugmmmc chrec in Bachelor of

Science B 'i Year: Three Semester. V1 1
__ Paperl  Theary Compulsory Subject: Chemistry i
| Course Code:B020601T ’ Course Title: Organic Synthesis B |
¥ L —

! Course outcomes: This paper provides detailed knowledge of synthesis of various class of organic compounds and

functional groups inter conversion. Organic synthesis 1s the most important branch of organsc chemistry which prowde!i
jobs 1 production & QC departments related to chemucals, drugs, medicines, FMCG etc. industries. ;
The study of natural products and heterocyclic compounds offers an excellent strategy toward identifying nove
brologacal probes for @ number of discases. Historically, natural products have played an important role in AI»J
development of pharmaceutical drugs for a number of diseases including cancer and infection. !
« It relates and gives an analytical aptitude for synthesizing vanous industrially important compounds.
. Leam the different types of alkaloids, & terpenes etc and their chemistry and medicinal importance.

« Explun the imponance of natural compounds as lead molecules for new drug discovery.

—
S Credits: 4 Elective 4;
T Max Marks: 25475 i Min. Passing Marks: s
777777 o o Total No. of Lectures- = 60
e e T Topics Ne. .‘“
Unit ' S

{
|
|

Ments in Organic Synthesis
,A detaited study of the following reagents in organic transformations ,%
. - - )
' ‘()mdmon with DDQ, CAN and 5¢0z. mCPBA. Jones Oxidation, PCC, PDC, PFC, Collin'y
cot and ruthenium retraoxide. Reduction with NaBH4, LiAlHa, Moctwciwl’onmd-\'cﬂeﬂ
yeag

|
&MP’V) reduction, Wilkinson's catalyst, Birch reduction, DIBAL-H ,

- - T
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-‘Té;rboxylic acids and their Functional Derivatives

Organe metallic Compounde.(

: Com R

e g Pounds-Organomagnesium compounds: the Grignard reagents,
.F l chemical  reactions. Organozing compounds  formation » chemical
Cactions, L) | o

! rganohithium compounds: for "

| s mation and chemical reactions

R é

X (“‘k\' try u‘ A‘d ] N T ‘I][ ¢ struct ulbUﬂy' |“”J
K h ch‘dm .nd kelol\eﬂ
" v . omeng {1 :"nd I |
ure "r lh‘ "

f«;\x:mmls of aldehydes and ketunes with particular reference to the synthesis of aldehydes from acid
E. ondes, synthesis of aldehydes and ketones uses 1, 3-lithianes, synthess of ketones from nitrtes
gmd from carboxylic acids, Physical properties Mechanism of nucleophillic additions to cubony*'
Ffuup with particular emphasis on benzoin, aldol, Perkin and Knoevenagel cundcnuuons;
;Kondcnsax'xon with ammonia and its derivatives. Wittig reaction, Mannich reaction. Oxidation o
Pldehydcs. Cannizzaro reaction, MPV, Clemmensen, Wolff-Kishner, LiAlH4 and NaBH

i :

Yrdudnonx Halogenation of enolizable ketones An introduction to o, B unsaturated aldehydes
Ketones {
|

?iomclatum and classificaon of aliphatic and aromatic carboxylic acids. Preparation MIJ
‘rcacuons. Acidity (effect of substituents on acidity) and salt formation, Reactions: Mechanism o!i
peduction, substitution in stkyl or aryl group. Preparation and properties of dicarboxylic acids suc ‘
s oxalic, malonic, succiuc, glutaric, adipic and phthalic acids and unsaturated carboxylic aci

?smh as acrylic, crotonic and cinnamic acids, Reactions: Action of heat on hydroxy and amino acids
j'{und saturated dicarboxylic acids, stereospecific addition to maleic and fumaric acids. Prepé i

E;mq reactions of acid chiondes, acid anhydrides, amides and esters, acid and alkaline hydrolysis o*

lesters, rans-esterification. \

@Orguﬁzgynrhﬁis via Enolates
{Acidity of a-hydrogens, alkylation of diethyl malonate and ethyl acetoacetate, Synthesis of
1accwaccunc: the Claisen condensation, Keto-cnol tautomerism of ethyl acetoacetate. Alkylation o
!

31, 3-dithiances, Alkylation and acylation of enamines.

x
1

~ T TOrganic —C_o;;i):nds of Nitrogen- Preparation of nitroalkanes and nitroarenes, Chemscq
{

Vi

reactions of nitroalkanes. Mechanisms of nucleophilic substitution in nitroarenes and d\e'ﬂ‘
ireductions in acidic, peutral and alkaline media, Picric acid. Halonitroarenes: reactivity, Smm\nﬁ
‘und pomenclature of amines, physical properties, Srereochemistry of amines, Separation of ai‘
:%mnmuc of primary, secondary and tertiary amines. Structural features effecting basicity of ammcq
%Ammc salts as phuc-mnlfcf catalysts, Preparation of alkyt and aryl amines (reduction of mwﬂ

|
jcompounds, nitrities), reductive amination of aldehydic and ketonie  compounds, Gabnel
!pbmnlmudc reaction, Hofmann bromamide reaction. Reactions of amines, clectiophilic aromatici




v
[N 3
jsubstituton 1 ary! amines, re

actions of amines w : TR —
s with mtrous acid Synthetic transformations of aryll |

\
fdia ‘
,“dxuomum salts, azo coupling

1

;Hctrr!;c:vglimlﬁz'ﬁtinislr\ o

Molecular orbua C € |
‘ |C‘um « B ¢ C
P and aromatic characteristcs of pyrrole, furan, thiophene and pyndmc) |

.\‘Clh\)d\ of §
S 01 syn S N
vothess and chemical reactions with particular emphasis on the mechanism of

: "
C - ' . , ,
[-ompanson of basicity of pyridine, pipenidine and pyrrole. Introduction to condensed five and sil 0

jelectrophulic subst
’ ‘ substitution, M c ' .
sy | echanism of nucleophilic substitution reaction in pynidine denvative

membered heterocyeles, Preparation and reactions of indole, quinoline and

isoquinoline wil

ial reference to Fisher indole synthesis, Skraup synthesis and Bischler-Nepieralski synthesis

Mechanism of clectrophilc substitution reactions of indole, quinoline and

isoquinoline
bamnl Products o

{ |
EAlkddds & Terpenes: Natural occurrence, General structural features, their physiologcal |

Vil tron, Hoffmann's exhaustive methylation, Emde’s modification;. Medicinal importance of E 7
dicotine, Hygnoe, Quinine, Morphine, Cocaine, and Reserpine. Natural Occurrence and |

A i‘chss:ﬂcahon of terpenes, isoprene rule ] |
.;,,___,,.___...__..‘\_w,_,,__,. e -~

{ Suggested Readings: _

| 17 Momson, R N. & Boyd. R. N. Organic Chemistry, Dorling Kindersley (India) Pvt. Lid. (Pearson Education).

18 Sykes, P. 4 guidebook 10 Mechanism in Organic Chemistry. Pearson Education, 2003. %
19. Carey, F. A, Guiliano, R. M.Organic Chemistry, Eighth edition, McGraw Hill Education, 2012. ‘
20. Loudon, G M. Organic Chemislry, Fourth edition, Oxford University Press, 2008. .‘

21 Clayden, J., Greeves, N, &Warren, S. Organic Chemistry. 2™ edition, Oxford University Press, 2012.
22 xim'ham Solomons, T.W., Fryhle, C. B. Orgamc Chemisiry. John Wiley & So:_xs, Inc.
51 Smith, J. G Organic Chenustry, Tata McGraw-Hill Publishing Company Limited.

04 1. Advanced Organic Chermisiry, Fourth edition, Wiley.

.3< :13::0:1 R.M. lmrodicuon 10 the Chemustry of Heterocyche compc?unds, John Welly& Sons (l??b).
26, Finar, L Lo Organic Chemistry (Volume 1), Dorling Ki:}domiey (India) Pv@. Ltd. (Pearson Education).
27 Finar, L. L. Organic Chemistry (Volume 2 Stereochemistry and Fhe Chemistry of Natural

2% Products). Dorling Kindersley (India) Pvt. Lid. (Pcarsqn Educanon'),

29. Smgh, J.; Ali, g.M. & Singh, J. Natural Product Chemistry, Pragati Prakashan (2010).

1. Organic Chenistry {11, Krishna Prakashan Media, Meerut , Third Eddition, 2019

Iote: For the promotion of Hindi language, course books published in Hindi may be prescribed by the University 1
online links:
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T This &Ir.'.?.“.?’"m for the students of following subjects: Chemistry in 12 Class ;
e —————— _,_-—____________,...—-——-—-“. e e —— e ————————————— _4__,._4

Suggested Continuous Evaluation Methods: g
| Swdents u‘l:l be cvaluated on the pasis of score oblai in & mid-term exam, together with the perfonmance |
| of other activities which can include short exams, in-class or on-line tests, home assignments, group ‘
| discussions of oral preseniations, among others ,
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1‘ ‘:;\‘t,‘\\mcm an Ng;éscumnoa of Assi j}\mcm . . . -]
mit tests (Objective) Max marks of 4 B (10 marks) |
| taverage of all 04 unt testy) of each unit test = 10 ? T T (10 marks)
- Overall performance throy |
ghout the se T- e
et icipation in different activities) e Dl\uphnc (05 marks)
Course prerequ |
} | P quisites: To study this course, a student must have Passed Sem-V Theory paper-1 ;
| Suggested equivalent online courses: S """4;
( F“ﬂhct nggcsuo“s ............................................................................. ‘___1
................................................................................................... ]
Semester-V1 Paper-2
Course Title: Chemical Energetics and Radio Chemistry
Programme: Degree in Bachelor of \ ‘ Semester: VI
Science Year: Three
‘ Paper-2  Theory Elective Subject: Chemistry
—
i . y
| C Code: B020602T ’ Course Title: Chemical Energetics and Radio Chemistry
;L__
| Course ontcomes: Upon successful completion of this course students should be able to describe laws
s thermodynamics #nd its applications, phase equilibria of one and two component system, electro chemistry ion x
equilibrium applications of conductivity snd potentiometric measuroments v J
S e et et i S ——— e I
| Credits: 4 i Elective g
e T —
M.LK \&uhs 25+75 Min. Passing Marks: B
- Total No. of Lectures- = 60 J
T T No. of
Unit opics S ciareh
. ’Jﬁ;rmdyumiu-l ‘
" Fini Law of Thermodynamics : Statement , definition of internal energy and enthalpy. H |
papaclty hcat capacitics at constant volume and pressure and their relationship. Joule's law — |
Thomson coefficient and inversion temperature . Caleulation of w, g, dU & dH for the expansion ol( ‘
j deal gases under isothermal and adiabatic conditions for reversible process. . \: 5

hluﬂnuhanktry Standard state, standard enthalpy of formation - Hess's law of heat summat

hnd its applicanons. Heat of reaction at constant pressure and at constant volume . Enthalpy ©
bcutnﬂ ization . Bond dissociation energy and its calculation from thermo-chemical data , temperat
pcpm!mx of enthalpy. Kirchhoff's equation.

g Mhermodynamics 1

RS SR




\ &\ﬂﬂd Ld\\
of Thermod R
n“d - YDAmics, heed for the l.w d‘ﬂ“m! “m . -
efficsency. Camot the ments of the law, Camot ude
o rem Thermodynamic scale of lemperat
wept of Lotopy " |
‘!unm . PY. Lotropy as a state tunction, entropy as a function of V & T, entrop l |
ol o & T, I v
entropy change in physical change, Clausius inequality , entropy as a criteria rl‘
¢ ¢

pmuanm(w and e
quilibrnum Entro |
py change in 1deal ‘
}{cm\mm o, gases and mixing of gases. Gibbs md |
Gibbs function
\P\cr . 1 (G) and Helmbotz function (A) as thermodynamic quantitics. A & G as criteria !
modyna
mic equilibnum and spontaneity, their advantage over entropy change, Variation of
Fnd AwithP Vand T
'!h
ard Law of Thermodynamics , Nernst heat theorem statement and concept of residual entropy
A Picmsl distnbution law - Thermodynamic dertvation, applications . |

“lectnxhcmmn Electrical transport:- Conduction in metals

and in electrolyte solutions, specifi \

mnducmnce molar and equivalent conductance, measurement of equivalent conductance, variati
pf molar, equivalent and specific conductances with dilution. Migration of ions and Kohlrausch
m % Arrhenius theory of electrolyte dissociation and its limitations. Weak and strong electrolytes 8
pﬁ\nld'ﬁ dilution law, its uses and limitations . Debye-Huckel-Onsager equation for
i;kamly\es (elementary treatment oaly) . Transport number, definition and determination by Hi
jmethod and moving boundary method.

a——

! onic Equilibrium: Electrode reactions, Nermst equation, derivation of cell EMF and single
| tial, standard hydrogen electrode-reference electrodes and their applications, standard el
ential, sign conventions, Electrolytic and Galvanic cells-Reversible and irreversible cel

v Fonvcnuoml representation of electrochemical cells. EMF of 3 cell and its measurement. Definit

bt pH and pKa . determination of pH using hydrogen, quinhydrone and glass electrodes byl v

po'.:ninmclm methods.  Buffers - Mechanism of buffer action, Henderson-Hazel eq !

mpplication of buffer solution. Hydrolysis of salts i
" 'Photo Chemistry: Interaction <F Tadiaton with matter, difference between thermal .Ei MMW

gpmmxmmml processes  Laws of photochemistry: Grothus- Drapper law, Stark-Einsten hw;: §
‘Jablonski diagram depicung Various processes oceurnng in the excited state, qualitative descnpuion |
.ol fluorescence, phosphorescence, non-radiative  processes (internal conversion, ;mctsysm :
,umamg\ quantum Yyield, photosensitized reactions = energy transfer processes (simple e\;mplak !

shncm s of phmuc.thmcll rwuoa

i
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| Suggested Readings:
1.

2l

AR

Vi

..t.

Sartoce Cheaisiry e

hutions, actiy
r ' t : "
ity and activity coefficient Dilute solution, colligative properties. Raoult's u-‘]

1

hhl\\rt‘ lo

! wen

‘I"\‘ ng of vapour pressure, molecular weight determination, Oumonis, law of osmetic

pressure and us n !
wasurement, determination of molecular weight from osmotic pressure, Elevation

ot bothing pot
"t a T
od depression of freczing, Thermodynamic dervation of relation between molecular

weght and ele
clevation i boding point and depression in freezing point fixperimental methods forl

determuning vano .
¥ varnous colhgative properties Abnormal molar mass, Van't Hoff factor, Colligative

ropentic e
-,r 1es ot degree of dissociation and association of solutes

Adsorption Physical and chemical adsorption; Freundlich and Langmuir adsorption no!hcm-j
F\umia,m adsorption and BET isotherm (no denivation required); Gibbs adsorption isotherm nq
surtace excess, Heterogenous catalysis (single reactant), {
(M Lyophobic and lyophilic sols, Origin of charge and stability of lyophobid
FoUoidS.C oagulation and Schultz-Hardy rule, Zeta potential and Stern double Jayer (qualitative idea).
[Tyndall effect, Electrokinetc phenomena (qualitative idea only); Stability of colloids and zui
}»mml. Micelie formation '

WColligative Properticetacel - —— et
Lo " Ideal and non-ideal solutions, methods of expressing concentrations o‘

6

Vi
1

[Radiochemistry
lNatunl and induced radioactivity; radioactive decay-a-decay, b-decay, g-decay; neutrom 1551

emission, electron capture; unit of radioactivity (Curie); haif life period; Geiger-Nuttal mk+
o7

joactive displacement law, radioactive series. Measurement of radioactivity: ionization Wj
pengcr counters, scintillation counters. Applications: energy tapping, dating of objects, '
= {

kdimion analysis, isotopic labelling studies, nuclear medicine-99mTc ndiophanmcouticds

|
|
_—
1

{
|
|
|
|
!
|

—d

Foye, W.0., Lemke, T.L. & William, D.A.: Principles of Medicinal Chemistry, 4th ed.. B.I Waverly Pvt |

Ltd. New Delhi.

2 Peter Atkins & Juho De Paula, Physical Chemistry 9th Ed., Oxford University Press (2010).

3. Metz, C R, Physical Chemistry 2nd Ed., Tata McGraw-Hill (2009).

4 Atkins, P W & Paula, J. de Atkin’s Physical Chemustry Ed., Oxford University Press 13 (2006).

5 Ball, D.W Physical Chemistry Thomson Press, India (2007).

6. Castellan, G- W. Physical Chemisty 4th Edn. Narosa (2004).

7 Allen Bard J Lamy. Faulkner R _Fundamentals of Electrochemical methods —fundamentals and
applications new York John ,Wiley &sons , 2001

% H ) Armikar, Essentials of Nuclear Chemisiry, 4th ed., New Age International, New Delhi, 1995

9 Basyar,and Goyal, Physical Chemistry-11, Krishna Prakashan Media, Meerut , Third Edditon, 2019
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This course can be opted us an slective by the students of following subjects: Chemistry In 12 - }
Sugmested Continuows Evaluation Methods: %

Students can be evaluated on the basis of score obtained in a mid-term exam, together with the performance

vl other activities which can include short exams, in-class or on-lin tests, home assignments, group
discussions or oral presentations, among others

ey - ——(0 goaria]

I Assessment and Pt_c__;cnhlg‘lgg_\gk;{f I.\-!ﬁ:\.lv&nf;\;vl.‘ll . . { SR o '%ﬁi’m"lr'ﬂf
| 0 Unit tests (Objective) Max marks of each umit test = 10 I

[ average of all 04 unit tests) i

i . o . T (08 marks)

[ Overall performance throughout the semester { Discipling, ;

i _participation in different activities) i 12% , Physics in

Course prerequisites: To study this course, n student must have had the chemistry in class $

1

1

12% |
" Suggested equivalent online courses |

PE——— |

" Further Suggestions I
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i
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Semester VI, Paper-3 (Practical)
Course Title: Analytical Methods

Course Title: Analytical Methods

‘1 e A i A 1 A B - oot N o
Programme: Degree in * ¢ |
: Y . emester:
__ Bachelor of Science e [ ' N |
‘ . Practical paper-3 o - Subject: Chemistry “i
— e o A A A Bl g ‘ !

Course Code: BO20603P g

i
H

¥ i
Course Outcomes: Upon successful completion of this course students should be able to quantify the product obtas

through gravimetric method; determination of R, values and identification of organic compounds through paper and

§
thin layer chromatography laboratory techniques: perform thermo chemical reactions

| SSO——

Elective

Max. Marks: 25475 Min. Passing Marks:

Practical

60 h

Unit Topics

No of

ravimetric Analysis

Analysis of Cu as CuSCN,
Analysis of Ni as Ni {dimethylgloxime)
Analysis of Ba as BaSO..

)

-~
D S

“Paper Chromatography

S e——

|
| Ascending and Circular,  Determination of R/ values and identification of orgd.mu}'

" pompounds Separation of a mixture of phenylalanine and glycine, Alanine and aspactic! 8

ol Leucine and glutamic acid. Spray reagent - minhydrin. Separation of a mixture of D,é

} . alanine, glycine, and |-leucine using n-butanol.acetic acid: water (4:1:5). Spray reag«u.i 3

W"
v



