GOVERNMENT COLLEGE FOR WOMEN (AUTONOMOUS) KUMBAKONAM
(Curriculum - B.Sc., Chemistry - 2023 - 2024)

Department : Chemistry

Programme Code: USCH
SEMESTER - 1
Part | Course | Course Code Title of the Course Hrs/ Credits Exam \ Marks

Type Week | i Hrs " cia | ESE | Total

{ I & | U231T1 Tamil 6 3 3 25 75 ‘ 100
} 11 / ELCI | U231EIl English 5 3 3 25 ) 75 \ 100
11 f CC-1 | U23CHC101 General Chemistry - I 5 3 25 \ 75 \ 100
"I | CC—1I | U23CHC102P | Quantitative Inorganic estimation 3 T2 3 40 60 100

(titrimetry) and Inorganic Preparations

EC-1 Maths 6 5 3 25 \ 75 \ 100

1 Botany / Zoology 4 - 3 25 \ 75 \ 100
EC-1I Botany/Zoology 2 1 3 40 \ 60 \ 100
IV |VE U231VE Value Education 2 2 l 25 l 75 \ 100
Iv |FC U23CHIFC Introductory Chemistry | 2 1 85 l 75 \ 100

Total 30 22 \ l \ 700/800

Total marks for Maths allied 700

Total marks for Zoology/ Betany allied 800



Total marks for Maths allied 700

SEMESTER - II
Course Carnree Title of the Course Hrs/ Credits
i ’ Type Code Week
W= T / TG 0L ’ U232T2 ’ Tamil 6 3
{ o | BRECH ’ U232E2 | English 6 3
ol | cC—1 U23CHC2 | General Chemistry — 11 5 5
o : : — 60 100
111 =, U23CHC2 | Qualitative Organic Analysis and Preparation 3 ) 3
04p of Organic Compounds Practical
— ————f= e 75 100
m |EC-1 Maths 6 5 g 25
Botany /Zoology 4 4 3 | 25 TS
C IV | i 3 | 40 60 100
I BE -1V ) Botany (Zoolegy 2 I;
IV. | SEC -1 U23CH2S 2 2 2 25 S 100
' El Role of chemistry in everyday life
v | EVS U232ES 2 2 3 25 75 100
E Environmental Studies
Total ‘30 22 700/800

Total marks for Zoology/ Botany allied 8¢



Part

SEMESTER - III

Course Type Course Title of the Course Hrs/ Credits Exam Marks
Code Weelk Hrs CIA | ESE | Total |
I |Lcm J Tamil 6 3 3 25 75 | 100
I |ELCI | English 6 3 3 25 75 100
I [ CCx | | General Chemistry III 6 6 3 25 75 100
11 l CC - VI ‘ Qualitative Inorganic Analysis-Practical 3 2 3 40 60 100 \
m |[EC-vV | Basic Allied Physics 4 4 3 25 75 100 |
| EC-VI I Allied Physics-Practical | 2 1 3 40 | 60 | 100 |
v 1 SEC ‘ Dairy Chemistry 1 1 3 25 75 \ 100 \
00
l SEC (\/ﬂ"—) ’ I Hydro Chemistry 2 < 3 45 2 \ L \
Total 30 22 \ 800 |
HwW b [ awdd  wellu, i. |
SEMESTER - IV -
Part Course Type Course Title of the Course Hrs/ Credits { Exam Marks \
Code Week Hrs CIA | ESE | Total
I |rew j Tamil 6 3 8 25 | 75 | 100
II |ELCIV | English 6 3 3 25 | 75 | 100 |
m_ | cc-vi General Chemistry IV 5 5 3 25 75 | 100 |
I | cC- Vi Physical Chemistry- Practical - I 3 2 3 40 60 | 100 |
I | EC-VI | Advanced Allied Physics 4 4 3 25 75 | 100 |
I11 EC VIII Allied Physics Practical II 2 1 3 25 75 \ 100 \
v SEC 2 2 3 25 75 100
Waste Management \
v IDSEC Health Chemistry L 2 2 3
BxlinS%0n  ACAPF, \
Total (! 30 22 800
23
Internship/ Industrial Training* 3 - \
jote :

Internship/ Industrial Training during summer vacation. The credits shall be awarded in semester V statement of marks



Department : Chemistry

GOVERNMENT COLLEGE FOR WOMEN (AUTONOMOUS) KUMBAKONAM

(Curriculum - B.Sc., Chemistry — 2023 - 2024)

Programme Code: USCH
| Part | Course Type | Comme T ——— ~ SEMESTER -V
- Gode Title of the Course Hrs/ Credits Exam Marks \
I [cc-1x | R ‘ Week Hrs CIA | ESE | Total |
| I [cCc-x Prg:a?‘fﬁlﬁml_sw -1 6 6 3 25 | 75 | 100 |
I cooxi ] ______hys%cal C.hemlstry =1 5 5 3 25 | 75 | 100 |
T cC - X i Gra.wmet?:lc analysis Practical 6 ! 6 40 \ 60 \ 100 l
T DeE. | Project with Viva voce 3 3 3 40 | 60 | 100 |
- el Ehomisty | 4 4 3 25 l 75 \ 100 \
T : .Biochemis
I ' DSE -1 T B i o Chemistry 4 3 3 \ 25 l 75 l 100
v SEC VI 2. Nano Science
- Instrumental methods of chemical 2 2 3 25 75 100
analysis \ \
AEC -1 Internship/Industrial training - 2 \ \
Total 30 28 l l 700 J
SEMESTER - VI
Part Course Type Course Title of the Course | Hrs/ Credits | Exam Marks l
Code Week Hrs CIA | ESE | Total
It CC - XIII Organic Chemistry —II 2 5 3 25 75 i 100
I CC - XIV Physical chemistry — II 5 5 3 25 75 | 100
111 CC - XV Physical chemistry Practical-II 6 3 5 40 . 60 l 100
[ | DSE-1II 1.Inorganic Chemistry-II 5 4 3 25 l 75 \ 100 j
2.Polymer science
I11 DSE - IV 1.Agricultural Chemistry 4 3 A 25 l 75 \ 100 \
2 Fundamentals of Spectroscopy
I11 SEC - VII Business skills in Chemistry ‘ 2 2 3 25 l 75 ] 100 l
v AEC - 11 Chemistry for Competitive Examinations 2 ) 3 25 75 l 100
|
———— | Gender studies 1 1 : | l -
5 Gs e < | 30 25 [ \ L 700




List of Generic Elective Lourse

S.NO SUB. TITLE CODE ‘ Credit

1 | Chemistry for Biological Science - 1 U23CHGEL1 l 3

2 | Chemistry for Biological Science - 11 U23CHGE2 3

3 | Chemistry Practical for Physical and U23CHGE3P 2

biological Science - 1
4 | Chemistry for Physical Science - I U23CHGE4 3

5 | Chemistry for Physical Science — II U23CHGES K

6 | Chemistry Practical for physical and U23CHGE6P 2
Biological science - II

List of Discipline Specific Elective Course

'S.NO SUB. TITLE CODE
1 | Inorganic Chemistry —1I U23CHDEL
2 | Biochemistry U23CHDE2
3 | Pharmaceutical Chemistry U23CHDE3
4 | Nano Science | U23CHDE4
5 | Inorganic Chemistry —II U23CHDES
6 | Polymer Science U23CHDE®6
7 | Agricultural Chemistry U23CHDE?
8 | Fundamentals of Spectroscopy U23CHDES




SEMESTER 1

SUB CODE : U23CHCI101
CORE COURSE -1 HOURS:5
GENERAL CHEMISTRY-I CREDITS: 5

VVY

Objectives of the course

The course aims at giving an overall view of the

various atomic models and atomic structure

wave particle duality of matter

periodic table, periodicity in properties and its application in explaining the
chemical behavior

nature of chemical bonding, and

fundamental concepts of organic chemistry
UNIT I Atomic structure and Periodic trends- History of atom (J.J.Thomson,

Rutherford); Moseley’s Experiment and Atomic number, Atomic Spectra; Black-
Body Radiation and Planck’s quantum theory - Bohr's model of atom; The Franck-
Hertz Experiment; Interpretation of H- spectrum; Photoelectric effect, Compton
effect; Dual nature of Matter- De- Broglie wavelength-Davisson and Germer
experiment Heisenberg’s Uncertainty Principle; Electronic Configuration of Atoms
and ions- Hund’s rule, Pauli’exclusion principle and Aufbau principle;

Unit II Introduction to Quantum mechanics
Classical mechanics, Wave mechanical model of atom, distinction between a Bohr

orbit and orbital; Postulates of quantum mechanics; probability interpretation of
wave functions, Formulation of Schrodinger wave equation - Probability and
electron density-visualizing the orbitals -Probability density and significance of ¥

and P2,

Periodicity Features of the periodic table; classification of elements - Periodic
trends for atomic size- Atomic radii, lonic, crystal and Covalent radii; ionization
energy, electron affinity, electronegativity-electronegativity scales, applications of
electronegativity.

UNIT-1I1: Structure and bonding — 1

lonic bond
Lewis dot structure of ionic compounds; properties of ionic compounds; Energy

involved in ionic compounds; Born Haber cycle — lattice energies, Madelung
constant; relative effect of lattice energy and solvation energy; Ton polarisation
— polarising power and polarizability; Fajans’ rules - effects of polarisation on
properties of compounds; problems involving the core concepts.

Covalent bond Shapes of orbitals, overlap of orbitals — ¢ and TT bonds; directed
valency -hybridization; VSEPR theory - shapes of molecules of the type AB2, AB3,
AB4, ABs, AB6 and AB7 Partial ionic character of covalent bond-dipole
moment, application to molecules of the type A2, AB, AB2, AB3, AB4;

percentage ionic character.

UNIT-IV: Structure and bonding - II
VB theory — application to hydrogen molecule; concept of resonance - resonance

structures of some inorganic species — CO2, NO2, C032> NO3™ ; limitations of
VBT: MO theory - bonding, antibonding and nonbonding orbitals, bond
order; MO diagrams of H,, C,, O,, O, 0%, 0 2'N2, NO, HF, CO;magnetic
characteristics, comparison of VB and MO theories.Coordinate bond: Definition,
Formation of BF3, NH3, NH4™, H30" properties

Metallic bond-electron sea model, VB model: Band theory-mechanism of
conduction in solids: conductors, insulator, semiconductor — types, applications

of semiconductors .
Weak Chemical Forces - Vander Waals forces, ion-dipole forces, dipole-dipole

interactions, induced dipole interactions, Instantaneous dipole-induced dipole
interactions. Repulsive forces; Hydrogen bonding — Types, special properties of
water, ice, stability of DNA; Effects of chemical force, melting and boilingpoints.

UNIT-V: Basic concepts in Organic Chemistry and Electronic effects

Types of bond cleavage — heterolytic and homolytic; arrow pushing in organic
reactions; reagents and substrates; types of reagents - electrophiles, nucleophiles,
free radicals: reaction intermediates — carbanions, carbocations, carbenes, arynes

and nitrynes.
Inductive effect - reactivity of alkyl halides, acidity of halo acids, basicity of amines

inductomeric and electromeric effects.

Resonance — tesonance energy, conditions for resonance - acidity of phenols
basicity of aromatic amines, stability of carbonium ions, carbanions and fre
radicals, reactivity of vinyl chloride, dipole moment of vinyl chloride an
nitrobenzene, bond lengths; steric inhibition to resonance.

Hyperconjugation - stability of alkenes, bond length, orienting effect of meth
aroup, dipole moment of aldehydes and nitromethane. Types of
organicreactions- addition, substitution, elimination and rearrangements
RecommendedText

. Madan, R. D. and Sathya Prakash, Modern Inorganic Chemistry, ?.nded.; 5.

Chand and Company: New Delhi, 2003.
Rao, C.N. R. University General Chemistry, Macmillan Publication: NewDelhi,

2000.

3. Puri, B. R. and Sharma, L. R. Principles of Physical Chemistry,

38thed ;Vishal Publishing Company: Jalandhar, 2002.
4. Bruce. P. Y. and PrasadK. J. R. Essential Organic Chemistry, Pearson

Education: New Delhi. 2008.



5. Dash UN, Dharmarha OP, Soni P.L. Textbook of Physical Chemistry,
Sultan Chand & Sons: New' Delhi, 2016

ReferenceBooks

1. Maron, S. H. and Prutton C. P. Principles of Physical Chemistry,4ed.;
The Macmillan Company: Newyork,1972,

2. Lee, I. D. Concise Inorganic Chemistry, 4th ed.; ELBS WilliamHeinemann:
London,1991.

3. Gurudeep Raj, Advanced Inorganic Chemistry, 26thcd.; Goel PublishingHouse:
Meerut, 2001.

4. Atkins, P.W. & Paula, J. Physical Chemistry, 10th ed.; Oxford University
Press:New York, 2014,

5. Huheey, J. E. Inorganic Chemistry: Principles of Structure and Reactivity,
4th ed : Addison, Wesley Publishing Company: India, 1993

Webs:te and e- Iearmng source

Course Learning Outcomes

CO1: explain the atomic structure, wave particle duality of matter, periodic
properties bonding,and properties of compounds.

CO2: classify the elements in the periedic table, types of bonds, reaction
intermediates electroniceffects in organic compounds, types of reagents.

CO3: apply the theories of atomic structure, bonding, to calculate energy of a
spectral transition, Ax, Ap electronegativity, percentage ionic character and
bond order.

CO4: evaluate the relationship existing between electronic configuration, bonding,
geometry of molecules and reactions; structure reactivity and electronic
effects

COS5: construct MO diagrams, predict trends in periodic properties, assess the properties
of elements, and explain hybridization in molecules, nature of H — bonding and organic
reaction mechanisms.

COURSE MAPPING CO -PO

CO /7O PO1 | POz | PO3 | PO4 | POS | PO6 | PO7 | PO8 | 09 | POI
1]
co1 v | v v v| v | | o & | o
coz2 v | v v v | v v v| v v j v
Co3 v | v v v| v v v | v v v
Co4 v | v v v | v v v| v v v
COs v] v v vi| v v vi] v v v
COURSE MAPPING CO -PSO
CO /PSO PSO1 PSO2 PS03 PSO4 PS03

cot v v v v v

o2 v v v v v

| co3 v v v v v

o4 v v v v v

COs v v v v v
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CORE COURSE - 11 | SUB CODE :U23CHC102P
QUANTITATIVE INORGANIC HOURS: 3
ESTIMATION (TITRIMETRY) | CREDITS :2
AND INORGANIC
PREPARATION

Objectives of the course
This course aims

» To learn about titrimetric analysis

» To predict the concentrations of different solutions

L. Acidimetric and Alkalimetry

II. Permanganometry

1. Estimation of Mohr’s salt

2. Estimation of Oxalic acid

3. Estimation of Calcium

IIL Dichrometry

4. Estimation of Ferrous Ion

IV. Iodo and Iodimetry

5. Estimation of Copper

6. Estimation of Potassium Dichromate

7. Estimation of Arsenious oxide

V. Inorganic preparation
Potash alum
Tetraammine copper (II) sulphate
Hexamminecobalt (IIT) chloride
Mohr’s Salt

B

Recommended text
1. Venkateswaran, V.; Veeraswamy, R.; Kulandivelu, A.R. Basic Principles

ofPractical Chernfsttyj“d ed.; Sultan Chand &Sons: New Delhi, 1997.
2. Nad, A. K.; Mahapatra, B.; Ghoshal, A.; An advanced course in Practical
Chemistry, 3rd ed.; New Central Book Agency: Kolkata, 2007.

Reference Books:
1. Mendham, J.; Denney, R. C.; Barnes, J. D.; Thomas, M.; Sivasankar,

B,
Vogel’s Textbook of Quantitative Chemical Analysis, 6 ed.; Pearson
Education Ltd: New Delhi, 2000.

Web References:

1 )htt'p:;’fwww.federica.unina.itiagrariafanalytical-
chemistry/volumetric- analysis

https://chemd ictionary,org/titration-indicator/

Course Learning Outcomes
CO1: explain the basic principles involved in titrimetric analysis and

inorganic preparations.
CO02: compare the methodologies of different titrimetric analysis.

CO3: calculate the concentrations of unknown solutions in different ways
and develop the skillto estimate the amount of a substance present in

a given solution.
CO4: assess the yield of different inorganic preparations and identify the end

point of various titrations.

COURSE MAPPING CO-PO

Co T pol [ poz | PO3 | PO4 | POs | PO6 | PO7 | PO8 | PO9 [ PO

PO 10

co v | v v v]| v v v| ¢ v v
1

C;’ v| v v v | v v v v v v
Cf v v v vi v v v v v v
Cf’ v| v v v!] v v v | v v v

COURSE MAPPING CO -I'SO

CO /PSO PSO1 PSO2 PSO3 PS04 PSO5
£ol v v v v v
CO2 v v & » v
L v W W v v
cos v v v v v

C =
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VALUE EDUCATION SUB CODE:U231VE
HOURS:2
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FOUNDATION COURSE -F(C SUB CODE :U23CHI1FC
INTRODUCTORY
CHEMISTRY HOURS:2

CREDITS:2

Objectives of the course
» To create interest for the subject and research
» To providing knowledge on preparations of laboratory solutions
> To giving an overall view of latest trends in chemistry
UNIT -1
Definition —Chemistry, Electron, Proton, Neutron-Rutherford’s nuclear
model of the atom-Periodic table-electronic configuration of the s, p, d - block
elements,
UNIT-IT
Principles of Volumetric Analysis. Definition —Standard Solution, Titration,
equivalence point, End point Indicator, Titrant.
Preparations of solution
Definition —Normality, IN, 0.5N, 0.1N solution preparation.
UNIT-III- Preparation of laboratory reagents
4N HCI, 4N HNO;, 4 N H,SO,, Aqueous ammonia (5N), 2N NaOH, Lime water,
FeCl;(0.5N), KMnO,4(0.1N), CuSO, (0.5N), Yellow ammonium sulphide, Na,S,0,
(0.2N), Nessler’s reagent, Ammonical silver nitrate, Bromine water, Fehling’s
solution A & B, lodine solution, Schiff’s reagent, Tollen’s reagent Borche’s reagent
UNIT-IV Test for organic subatances
Preminary test, Litmus test, Test for nitrogen , aromatic, aliphatic saturated
unsaturated substances, NaHCO;, NaOH
Test for functional groups Carboxylic acids, aldehyde, ketone, diamide, primary
amine, carbohydrate, phenol, nitro compounds.
UNIT-V
Definition — Solution, solvent, solute, electrolytes, Melting point, Boiling point.
Introduction and Benefits of Green Chemistry, Nano Chemistry, Polymer Chemistry,
Pharmaceutical Chemistry, Sono Chemistry and Phytochemistry
Green Chemistry
Definition - Green chemistry, 12 principles, green chemistry metrics - atom
economy, E factor, microwave assisted reactions.

Reference Books:
1. Venkateswaran, V.; Veeraswamy, R.; Kulandivelu, A.R. Basic Principles

ofPractical Chemfsuy.Z"d ed.; Sultan Chand &Sons: New Delhi, 1997,
2. Nad, A. K.; Mahapatra, B.; Ghoshal, A.; An advanced course in Practical

3. Chemistry, ard ed.; New Central Book Agency: Kolkata, 2007.

Web References:
http://www. federica.unina.it/agraria/analytical-chemistry/volumetric- analysis

https://chemdictionary.org/titration-indicator/

Course Learning Outcomes
CO1: learn about the fundamental Theorytical knowledge of chemistry

CO2: learn about the fundamental Practical knowledge of chemistry
CO3: acquire information solution making.

CO4: acquire information reagents
CO5: have an idea about the Green Chemistry and its applications.

COURSE MAPPING CO-FO

CO | POl | POz | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO
PO 10
co v| | v v v v v v] v v v
1
co v | v v v | v v v v v v
2
co v| | v v v|] v v v| v v v
3
Cf’ v| v v v | v v v| v v v
co v| v v v| v v v| v v v
5
COURSE MAPPING CO -PSO
CO /PSO PSOI PSO2 PS03 PSO4 PSO5
Sl v v v v v
€02 v v v v v
€03 v v v v v
Cos v v v v v




SEMESTER I1
CORE COURSE —111
GENERAL CHEMISTRY-II

SUB CODE :U23CHC203

HOURS:5

-

CREDITS:3

Objectives of the course

This course aims at providing an overall view of the
chemistry of acids, bases and ionic equilibrium
properties of s and p-block elements

chemistry of hydrocarbons

applications of acids and bases

compounds of main block elements and hydrocarbons

UNIT-I Acids, bases and Ionic equilibria

Concepts of Acids and Bases - Arrhenius concept, Bronsted-Lowry concept,
Lewis concept; Relative strengths of acids, bases and dissociation constant;dissociation
of poly basic acids, ionic product of water, pH scale, pH of solutions; Degree of
dissociation, common ion effect, factors affecting degree of dissociation; acid base
indicators, theory of acid base indicators — action of phenolphthalein and methyl orange,
titration curves - use of acid base indicators;

Buffer solutions — types, mechanism of buffer action in acid and basic buffer,
Henderson-Hasselbalch equation;Salt hydrolysis - salts of weak acids and strong bases,
weak bases and strong acids, weak acids and weak bases - hydrolysis constant, degree
of hydrolysis and relation between hydrolysis constant and degree of
hydrolysis;Solubility product - determination and applications;  numerical
problem

Unit-1II Chemistry of s - Block Elements

Hydrogen: Position of hydrogen in the periodic table. Alkali metals: Comparative study
of the elements with respect to oxides, hydroxides, halides, carbonates and bicarbonates.
Diagonal relationship of Li with Mg. Preparation, properties and uses of NaOH,
Na2C03, KBr, KCIO3 alkaline earth metals. Anomalous behaviour of Be.

VYV VYV V¥V

Chemistry of p- Block Elements (Group 13 & 14)

preparation and structure of diborane and borazine. Chemistry of borax. Extraction of
Al and its uses. Alloys of AL

comparison of carbon with silicon. Carbon-di-sulphide — Preparation, properties,
structure and uses. Percarbonates, per monocarbonates and per dicarbonates.

UNIT-IIT Chemistry of p- Block Elements (Group 15-18)

General characteristics of elementsof Group 15; chemistry of H2N-NH2, NH20H,
HN3 and HNO3. Chemistry of PH3, PCI3, PCls, POCI3, P205 and oxy acids of
phosphorous (H3PO3 and H3PO4). General properties of elements of groupl6 -
Structure and allotropy of elements - chemistry of ozone - Classification and

properties of oxides - oxides of sulphur and selenium — Oxy acids of sulphur (Caro’s
and Marshall’s acids).

Chemistry of Halogens: General characteristics of halogen with reference to electro
negativity, electron affinity, oxidation states and oxidizing power. Peculiarities o
fluorine. Halogen acids (HF, HCl, HBr and HI), oxides and oxy acids (HCIO4
Inter-halogen compounds (ICI, CIF3, BrF5 and IF7), pseudo halogens [(CN)2 an
(SCN)2] and basic nature of Iodine.

Noble gases: Position in the periodic table. Preparation, properties and
structure of XeF2, XeF4, XeF6 and XeOF4; uses of noble gases - clathratecompounds.

UNIT-1V Hydrocarbon Chemistry-I
Petroproducts: Fractional distillation of petroleum; cracking, isomerisation,alkylation
reforming and uses

Alkenes-Nomenclature, general methods of preparation — Mechanism of |- eliminatior
reactions — E1 and E2 mechanism - factors influencing — stereochemistry — orientation -
Hofmann and Saytzeff rules. Reactions of alkenes — addition reactions — mechanisms -
Markownikoff’s rule, Kharasch effect, oxidation reactions — hydroxylation, oxidative
degradation, epoxidation, ozonolysis; polymerization.

Alkadienes Nomenclature - classification — isolated, conjugated and cumulated dienes:
stability of conjugated dienes; mechanism of electrophilic addition to conjugated dienes:
- 1,2 and 1, 4 additions; free radical addition to conjugated dienes— Diels—Alder reaction
— polymerisation — polybutadiene, polyisoprene (natural rubber), vulcanisation,
polychloroprene.

Alkynes Nomenclature; general methods of preparation, properties and reactions;
acidicnature of terminal alkynes and acetylene, polymerisation and isomerisation.
Cycloalkanes: Nomenclature, Relative stability of cycloalkanes, Bayer’s strain
theory and its limitations. Conformational analysis of cyclohexane, mono and di
substituted cyclohexanes. Geometrical isomerism in cyclohexanes

UNIT-V Hydrocarbon Chemistry - 11

Benzene: Source, structure of benzene, stability of benzene ring, molecular orbital
picture of benzene, aromaticity, Huckel’s (4n+2) rule and its applications.
Electrophilic substitution reactions - General mechanism of aromatic electrophilic
substitution - nitration, sulphonation, halogenation, Friedel-Craft’s alkylation and
acylation. Mono substituted and disubstituted benzene - Effect of substituent —
orientation and reactivity.

Polynuclear Aromatic hydrocarbons: Naphthalene — nomenclature, I-.IaW(‘)rth
synthesis; physical properties, reactions — electrophilic substitution reaction, nitration,
sulphonation, halogenation, Friedel — Crafts acylation & alkylation, pr.eferennal
substitution at [] - position — reduction, oxidation — uses.Anthracene — synthesis bif Elbs
reaction, Diels — Alder reaction and Haworth synthesis; physical properties; reactions -
Diels-Alder reaction, preferential substitution at C-9 and C-10; uses.




RecommendedText

I. Madan R D, Sathya Prakash, (2003), Modern Inorganic Chemistry, 2Ndegq
S.Chand and Company, New Delhi. ’ '

2. Sathya Prakash, Tuli G D.Basu SK and Madan R D, (2003), Advanced
Inorganic Chemistry, 17™ ed., S.Chand and Company, New Delhj. '

3. BahlB S, Arul Bhal, (2003), Advanced Organic Chemistry, 3rd o4 $.Chand and
Company, New Delhi. ’

4. Tewari K S, Mehrothra S N and Vishnoi N K, (1998), Text book of Oreanic
Chemistry, 20d ed., Vikas Publishing House, New Delhj.

Puri B R, Sharma L R, (2002), Principles of
Vishal Publishing Company, Jalandhar.
ReferenceBooks
1. Maron S H and Prutton C P, (1972), Principles of Physical Chemistry, 4th
ed., The Macmillan Company, Newyork.

2. Barrow G M, (1992), Physical Chemistry, 5th ed., Tata McGraw Hill, New
Delhi.
. Lee J D, (1991), Concise Inorganic Chemistry, 4thed., ELBS William
Heinemann, London.
4. Huheey ] E, (1993), Inorganic Chemistry: Principles of Structure andReactivity,
4th ed., Addison Wesley Publishing Company, India.

5. Gurudeep Raj, (2001), Advanced Inorganic Chemistry Vol — I, 26th ed.,Goel
Publishing House, Meerut,

Physical = Chemistry, 38th g,

L

Agarwal O P, (1995), Reactions and Reagents in Organic Chemistry, 8thed., Goel
Publishing House,Meerut.

Website ande-learning source
https://onlinecourses.nptel.ac.inhttp://cactus.dixic.edu/smb lack/chem 1010/1ec
ture_notes/4B.html
http://www.auburn.edu/~deruija/pdareson.pdfhttps://swayam.gov.in/course/64
-atomic-structure-and-chemical-bonding
MOOC components
http://nptel.ac.in/courses/104101090/
Lecture 13 Classification of
hitp://nptel.ac.in‘courses/ 1 04 101090/

elements and periodic properties

Course Learning Qutcomes

CO1: explain the concept of acids, bases and ionic equilibria; periodic
properties of s and pblock elements, preparation and properties of
aliphatic and aromatic hydrocarbons

CO2: discuss the periodic properties of sand p- block elements, reactions of
aliphatic andaromatic hydrocarbons and strength of acids

CO3: classify hydrocarbons, types of reactions, acids and bases, examine the
properties s and p-block elements, reaction mechanisms of aliphatic
and aromatic hydrocarbons

CO4: explain theories of acids, bases and indicators, buffer action and importa
compoundsof s-block elements

COS: assess the application of hard and soft acids indicators, buffers, compour
of s and p- block elements and hydrocarbons

COURSE MAPPING CO -PO

[ co PO1 PO2 PO3 PO4 PO5 POG PO7 POS POY | PO
0 0
coi v| v v v| v v v | v v v
cR3 v | v v v | v v v | v v v
e v v v v | v v v| v v v
ca4 v | v v v | v v v v v v
cos v v v v ]| v v v v v v

COURSE MAPPING CO-PS0

CO /PSO PSO1 PSO2 PSO3 PS04 PSOSs
e v v v v v
co2 P . e - »
Cco3 o P " v v
cos (4 v v v v
COs o o v v »

- A
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SupB CUDE : U23CHC204P
CORE COURSE -1V

QUALITATIVE ORGANIC HOURS:3
ANALYSIS AND PREPARATION
OF ORGANIC COMPOUNDS CREDITS:2

PRACTICAL

Objectives of the course
This course aims at providing knowledge on

>

laboratory safety & handling glass wares

» analysis of organic compounds
» preparation of organic compounds

Qualitative Organic Analysis

Preliminary examination, detection of special elements - nitrogen, sulphur and

halogens

Aromatic and aliphatic nature, Test for saturation and unsaturation,identification of

functional groups using solubility tests
Confirmation of functional groups

e monocarboxylic acid, dicarboxylic acid

e monohydric phenol, polyhydric phenol

e aldehyde, ketone, ester

e carbohydrate (reducing and non-reducing sugars)

e primary, secondary, tertiary amine

e monoamide, diamide, thioamide anilide, nitro compound

e  Preparation of derivatives for functional groups

Preparation of Organic Compounds

1.

ii.
1ii.
iv.
N
vi.
Vii.
Viii.

Nitration - picric acid from Phenol

Halogenation - p-bromo acetanilide from acetanilide
Oxidation - benzoic acid from Benzaldehyde
Microwave assisted reactions in water:

Methyl benzoate to Benzoic acid

Salicylic acid from Methyl Salicylate
Rearrangement - Benzil to Benzilic Acid

Hydrolysis of benzamide to Benzoic Acid

Reference books

1.Venkateswaran, V.; Veeraswamy, R.; Kulandaivelu, A.R. Basic Principlesof

Practical Chemistry, 2™ ed.; Sultan Chand: New Delhi, 2012.

2 .Manna, A.K. Practical Organic Chemistry, Books and Allied: India,2018.

3.Gurtu, J. N; Kapoor, R. Advanced Experimental Chemistry (Organic),Sultar
Chand: New Delhi, 1987.
Furniss,B. S.; Hannaford, A. J.; Smith, P. W. G.; Tatchell, A.R. Vogel's

Textbook of Practical Organic Chemistry, sth ed.; Pearson: India,1989.
Website ande-learning source

4.

https://www.vlab.co.in/broad-area-chemical-sciences
Course Learning Outcomes

CO1: observe the physical state, odour, colour and solubility of the given organic

compound.
CO2: identify the presence of special elements and functional group in an

CO3:

unknown organic compound performing a systematic analysis.

compare mono and dicarboxylic acids, primary, secondary and tertiary
amines, mono and diamides, mono and polyhydric phenols, aldehyde and
ketone, reducing and non- reducing sugars and explain the reactions
behind it.

CO4: exhibit a solid derivative with respect to the identified functional group.
COURSE MAPPING CO-PO

co PO1 POz | PO3 FO4 POs | PO6 PO POS | POS | POI
PO 0
co1 v|] v v v] v v v] v v v
coz2 v | v v v | v v v | v v v
€03 v | v v v | v v v| v v v
co4 v| v v v| v v v | v v v
CO /PSO PSOL PSO2 PS03 PSO4 PSO3
cot v ” P o v
coz — o - v v
cos v v v v v
Co4 B y 7 v v




SUB CODE :U23CH2SE1
SEC-I
ROLE OF CHEMISTRY IN DAILY HOURS:2

LIFE
CREDITS:2

Objectives of the Course
This course aims at providing an overall view of the

> importance of Chemistry in everyday life
» chemistry of building materials and food

» chemistry of Drugs and pharmaceuticals
UNIT-I

General survey of chemicals used in everyday life. Air - components and their
importance; photosynthetic reaction, air pollution, green - house effect and the impact
on our life style. Water - Sources of water, qualities of potable water, soft and hard
water, methods of removal of hardness-water pollution

Unit-11

Building materials - cement, ceramics, glass and refractories - definition, composition
and application only. Plastics - polythene, PVC, bakelite, polyesters, melamine-
formaldehyde resins -preparation and uses only.

UNIT-III

Food and Nutrition - Carbohydrates, Proteins, Fats - definition and their importance as
food constituents — balanced diet — Calories minerals and vitamins (sources and their
physiological importance). Cosmetics — tooth paste, face powder, soaps and detergents,
shampoos, nail polish, perfumes - general formulation and preparations - possible
hazards of cosmetic use.

UNIT-1V

Chemicals in food production — fertilizers - need, natural sources; urea,NPK fertilizers
and super phosphate. Fuel — classification - solid, liquid and gaseous; nuclear fuel
examples and uses.

UNIT-V

Pharmaceutical drugs - analgesics and antipyretics - paracetamol and aspirin. Colour
chemicals - pigments and dyes - examples and applications. Explosives - classification
and examples.

Recommended Text
1.Food chemistry, H. K. Chopra, P. S. Panesar, Narosa publishing house, 2010.
2.A textbook of pharmaceutical chemistry by Jayashree Ghosh, S Chand publishing,

2012.
3.S. Vaithyanathan, Text book of
4.B. K, Sharma, Industrial Chemis
edition, 2014.Introduction to forensic chemistry,

& Francis Group, 2019. . .
5. Jayashree Ghosh, Fundamental Concepts of Applied Chemistry, S. Chand &

Co.Publishers, second edition, 2006.

Ancillary Chemistry; Priya Publications, Karur, 2006.

try; GOEL publishing house, Meerut, sixteenth
Kelly M. Elkins, CRC Press Taylor

Reference Book |
1.Randolph. Norris Shreve, Chemical Process Industries, McGraw-Hill, Texas,

fourthedition, 1977.
2.W.A.Poucher,JosephA.Brink,Jr.Perfumes,Cosmetics and Soaps,Springer,2000.

3. A.K.De,EnvironmentaIChemistry,NewAge InternationalPublicCo.,1990.

Course Learning Outcomes _ _ _
CO1: learn about the chemicals used in everyday life as well as air pollution and

waterpollution.

CO2: get knowledge on building materials cement, ceramics, glass and plastics,
polythene,PVC bakelite, polyesters,

CO03: acquire information about Food and Nutrition. Carbohydrates, Proteins, Fats
Alsohave an awareness about Cosmetics Tooth pastes, face powder, soaps and
detergents.

CO4: discuss about the fertilizers like urea, NPK fertilizers and super phosphate. Fuel
classification solid, liquid and gaseous; nuclear fuel - examples and uses

COS5: have an idea about the pharmaceutical drugs analgesics and antipyretics like

paracetamol and aspirin and also about pigments and dyes and its applications



COURSE MAPPING CO -PO

CO | PO1 | PO2 [PO3 | PO4 | POs [ P06 | Po7 | POS [ P09 | PO
/PO 0
CIO v v | v vi v | v v v v
CZO viv | v viv | v | o v
C30 viv | v Vi v | v v| v v
C40 Vi v | v v v | v viv | v | v
co v i v | v V| v | v v| v v
5
COURSE MAPPING CO -PSO
[co/pso PSO1 PSO2 PSO3 PSO4 PSO5
COl v v v v v
CcO2 v v v v v
Co3 v v v v v
CO4 v v v v v
COs v v | v v v
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Resettlement and rehabilitation ot people , 1ts problems and concerns case

studies .
Environmental ethics: issues and possible solution

7
.0

PART-1V SUB CODE:U232ES < Climate change,, global warming acid rain ozene layer depkletion
ENVIRONMENTAL STUDIES HOURS:2 & Nuclear accidents and holocaust, case studies.
¢ CREDITS:2 <  Wasteland reclamation

g

L7
..

Consumerism and waste products
Environment protection act

Air (prevention and control pollution)
Water (prevention and control pollution)
Wildlife protection Act

Forest conservation Act

L7
0’0

L7
0’0

UNIT:1 The Multidiscipilinary nature of environmental studies

L7
0'0

L/
0.0

Definition ,scope and importance

Need for public awareness : I
i in enforcement of environmental legislation

Natural resources Issues involved in e g

Renewable and non- renewable resources UNIT.V ll-)IUth awarenlestsf. 4 cavicsiimeint
% Natural resources and associated problems =¥ Human popuiation:an
Unit —II Biodiversity and its conversation
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Population growth, variations among nations

Population explosion — family welfare programme
Environment and human health

Human rights

HIV/ AIDS

Women and child welfare

Role of information technology in environmentl human health
Case studies.

EFFECTS OF FIRE WORKS

L}
*, .0
L
0..

Introduction- definition, genetic , species and ecosystem diversity
Biodiversity at global, national and local levels

India as mega- diversity nation

Hot — spots of biodiversity

Conservation of Biodiversity. In-Situ and Ex-situ conservation of biodiversity
Unit- Il Environmental problems
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Definition

Causes , effects and control measures of
Air pollution

Water pollution

Soil pollution

Marine pollution

Noise pollution

Thermal pollution

Nuclear hazard (Radioactive pollution)

Solid waste management: causes effects and control measure of urban and i
industrial wastes.
Role of an individual in prevention of pollution 1 . "h//—"//

Pollution case studies

% Disaster management: floods earthquake, cyclone and landslides. . IS
UNIT- IV H @ '® @ %

%+ From un sustainable to sustainable development
Urban problems related to energy
Water conservation rain water harvesting watershed management

L7
..0

Man ,Environment and climate change — fire work celebrations- fire works and health
hazards- types of fire- types and uses of fire extinguishers- fireworks and safety- creating
awareness on reducing the usage of fire works.
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ELECTIVE COURSE - SUBCODE:
CHEMISTRY FOR PHYSICAL his = S
SCIENCES I (FOR HOURS:6
MATHEMATICS & PHYSICS .
STUDENTYS) CREDITS:5
Objective of the course
This course aims to provide knowledge on the

basics of atomic orbitals, chemical bonds, hybridization
concepts of thermodynamics and its applications.
concepts of nuclear chemistry

importance of chemical industries

Qualitative and analytical methods.

VVVVYY

UNIT I Chemical Bonding and Nuclear Chemistry

Chemical Bonding: Molecular Orbital Theory-bonding, antibonding
and non-bonding orbitals. Molecular orbital diagrams for Hydrogen,
Helium, Nitrogen; discussion of bond order and magnetic properties.
Nuclear Chemistry: Fundamental particles - Isotopes, Isobars,
Isotones and Isomers-Differences between chemical reactions and
nuclear reactions - group displacement law. Nuclear binding energy -
mass defect - calculations. Nuclear fission and nuclear fusion -
differences — Stellar energy. Applications of radio isotopes - carbon
dating, rock dating and medicinal applications.

Unit II Industrial Chemistry Fuels: Fuel gases: Natural gas, water gas,
semi water gas, carbureted water gas, producer gas, CNG, LPG and oil gas
(manufacturing details not required). Silicones: Synthesis, pro'perties and
uses of silicones. Fertilizers: Urea, ammonium sulphate, potassium nitrate,
NPK fertilizer, superphosphate, triple superphosphate.

UNIT III Fundamental Concepts in Organic Chemistry Hybridization:
Orbital overlap, hybridization and geometry of CH4, C2H4, C2H2 and
Ce6Hg. Electronic effects: Inductive effect and consequences on Ka and Kb
of organic acids and bases, electromeric, mesomeric, hyper conjugation and
steric- examples

Reaction mechanisms: Types of reactions—aromaticity (Huckel’s rule) ‘
_ aromatic electrophilic substitution; nitration, halogenation, Friedel- Craft’s

alkylation and acylation. Heterocyclic compounds: Preparation, proper
of pyrrole and pyridine.

UNIT IV Thermodynamics and Phase Equilibria Thermodynam
Types of systems, reversible and irreversible processes, isotherm

and adiabatic processes and  spontaneous processes. Statements of 1
law and second law

of thermodynamics .Carnot’s cycle and efficiency of heat engine.
Entropy and its significance. Free energy change and its importance
(no derivation).Conditions for spontaneity in terms of entropy and Gibb
free energy. Relationship between Gibbs free energy and entropy. Phase
Equilibria: Phase rule - definition of terms in it. Applications of phase n
to water system. Two component system - Reduced phase rule and its
application to a simple eutectic system (Pb-Ag).

UNIT V Analytical Chemistry Introduction to qualitative and quantitat

analysis. Principles of volumetric analysis. Separation and purificat

techniques — extraction, distillation and crystallization. Chromatograp!

principle and application of column, paper and thin layer chromatograpl
RecommendedText

1. V.Veeraiyan, Text book of Ancillary Chemistry; High mount
publishing house, Chennai, first edition,2009.

r

S.Vaithyanathan, Text book of Ancillary Chemistry; Priya
Publications, Karur,2006.

(S

S.ArunBahl, B.S.Bahl, Advanced Organic Chemistry; S.Chand and

Company, NewDelhi, twenty third edition, 2012.

4. P.L.Soni, H.M.Chawla, Text Book of Organic Chemistry; Sultan

Chand & sons, New Delhi, twenty ninthedition, 2007.

Reference book

5. P.L.Soni,MohanKatyal, TextbookofInorganicchemistry;SultanChan
dandCompany,New Delhi, twentieth edition, 2007.

6. B.R.Puri,L..R.Sharma,M.S.Pathania,TexlbookPhysica]Chemistry:\f
ishalPublishingCo., New Delhi, fortyfortyseventh edition, 2018.

i B.K,Sharma,[ndustrialChemistry;GOELpublishinghouse.!\deemt,si

xteenthedition, 2014.

|2



Course Learning Outcomes
CO 1: gain in-depth knowledge about the theories of chemical bonding,

nuclear reactions and its applications.

CO 2: evaluate the efficiencies and uses of various fuels and fertilizers
CO 3: explain the type of hybridization, electronic effect and mechanism

involved in theorganic reactions.

CO 4: apply various thermodynamic principles, systems and phase rule.
CO 5: explain various methods to identify an appropriate method for the

separation ofchemical components

CcO PO1 | POz | PO3 | PO4 | PO5 | PO6 | PO7 | POs | Po9 | PO
PO 10
clo v| v v v | v v v| v o v
(:20 v| v v v | v v v| v v v
C;’ v v v v | v v v | v v v
C40 v, v v v| v v v| v v v
COURSE MAPPING CO-PSO
CO /PSO PSO1 PSO2 PSO3 PSO4 PSO5
Col -/ » v v v
| €0z v v v v v
L v v v v v
o . ; , 2 :




SUB CODE : U 2ZZ2CHGE
CHEMISTRY FOR

BIOLOGICAL SCIENCES 1 HOURS:6
(FOR BOTANY AND .
ZOOLOGY STUDENTS) CREDITS:5

Objectives of thecourse '
» This course aims at providing knowledge on

% basics of atomic orbitals, chemical bonds, hybridization and
fundamentals of organic chemistry
» nuclear chemistry and industrial chemistry

> importance of speciality drugs and
> separation and purification techniques.

UNIT I
Chemical Bonding and Nuclear Chemistry
Chemical Bonding: Molecular Orbital Theory-bonding, antibonding and
non-bonding orbitals. M. O diagrams for Hydrogen, Helium, Nitrogen;
discussion of bond order and magnetic properties.
Nuclear Chemistry: Fundamental particles - Isotopes, Isobars, Isotones
and Isomers-Differences between chemical reactions and nuclear
reactions- group displacement law. Nuclear binding energy - mass defect
- calculations. Nuclear fission and nuclear fusion - differences — Stellar
energy. Applications of radioisotopes — carbon dating, rock dating and
medicinal applications.

Unit 11

Industrial Chemistry

Fuels: Fuel gases: Natural gas, water gas, semi water gas, carbureted water
gas, producer gas, CNG, LPG and oil gas (manufacturing details not
required).

Silicones: Synthesis, properties and uses of silicones.

Fertilizers: Urea, ammonium sulphate, potassium nitrate NPK fertilizer,
superphosphate, triple superphosphate.

UNIT 111

Fundamental Concepts in Organic Chemistry

Hybridization: Orbital overlap hybridization and geometry of CH4,
CoH4,C2H2 and CgHg. Polar effects: Inductive effect and

conscquences on Ka and K, of OTZanis
mesomeric, hyper conjugation and st
Reaction mechanisms: Types of reactions-

0 i ) LTes) o L, ‘E-,'!
::‘:. achids and bas_-",e.&; Sleciromenic., e e
cric-examples and explanation.
aromaticity-aromatic

electrophilic substitution; nitration, halogenation, Friedel-Crafrs
alkylation and acylation. Heterocyclic compounds: Preparation,
properties of pyrrole and pyridine.

UNIT IV Drugs and Speciality
Chemicals Drugs and Speciality Chemicals
Definition,  structure and uses: Antibiotics  viz,

Chloramphenicol and Streptomycin; Anaesthetics viz.,
and ether; Antipyretics viz., aspirin, paracetamol and ibuprofen;

Penicillin
Chloroforr

Artificial Sweeteners viz., saccharin, Aspartame and cyclamate;

Organic Halogen compounds viz., Freon, Teflon.

UNIT V:

Analytical Chemistry

Introduction qualitative and quantitative analysis. Principles of volumet:
analysis. Separation and purification techniques: extraction, distillation ar

crystallization. Chromatography: principle and application of column, pap:
and thin layer chromatography.
RecommendedText

1. V.Veeraiyan, Textbook of Ancillary Chemistry; High mount
publishing house, Chennai, first edition,2009.

2. S.Vaithyanathan, Text book of Ancillary Chemistry; Priya
Publications, Karur,2006.

2

ArunBahl, B.S.Bahl, Advanced Organic Chemistry; S.Chandand
Company, New Delhi, twenty third edition,2012.
4. P.L.Soni, H.M.Chawla, Text Book of Inorganic Chemistry;
Sultan Chand & sons, New Delhi, twenty ninth edition, 2007.
Reference Books
1. P.L.Soni, Mohan Katyal, Text book of Inorganic chemistry; Sultan
Chand and Company, New Delhi, twentieth edition, 2007.
2. B.K,Sharma, Industrial Chemistry; GOEL publishing house,
Meerut, sixteenth edition, 2014.
3. Jayashree gosh, Fundamental Concepts of Applied Chemistry;
Sultan & Chand, Edition 2006.



Course Learning Outcomes . . _ . .
CO1: state the fheon'es of chemical bonding, nuclear reactions and its

applications.
COURSE MAPPING CO -PSO

CO 2: evaluate the efficiencies and uses of various fuels and fertilizers.
CO 3: explain the type of hybridization, electronic effect and mechanism [ co/PSO PSO1 PSO2 PSO3 PSO4 PSC
involved in theorganic reactions. o . o p r p > y
CO 4: demonstrate the structure and uses of antibiotics, anaesthetics,
antipyretics andartificial sugars. Cco2 | v v v ‘ . o
CO 5: analyse various methods to identify an appropriate method for the CO3 » - I N ] p p
separation of chemical components.
cod x| v | v | v |
JRSE MAPPING CO -PO
cot I e p I p I - } » l >
co | por [PO2 [ PO3 | PO4 [ POS | PO6 | PO7T [ PO8 | PO9 | PO
/PO 10
clo v v | v v v v v v ¢ | @
CZO v| v | v v| v v v| v v | v
C30 vi v | v | v | v v|i v | v | v
Cf v| v v v | v v v | v v v
qu v | v v v v v v v v v




SUB CODE :

CHEMISTRY PRACTICAL HOURS:3

FOR PHYSICAL AND

BIOLOGICAL SCIENCES-I CREDITS:4
BJECTIVES

» To enable the students acquire the quantitative skills in volumetric
analysis

VOLUMETRIC ANALYSIS:

1. Acidimetry and Alkalimetry
a. Strong acid Vs Strong base
b. Weak acid Vs Strong base
2. Permanganometry
a. Estimation of Ferrous sulphate
b. Estimation of Oxalic acid

3. Iodometry ( demonstration only)
COURSE OUTCOMES

Students will be able to

CO 1: Toex

plain about standard solutions and given solution
CO 2: Unde

rstand the handling of apparatus

COURSE MAPPING CO -PO

;g POI1 PO2 | PO3 PO4 PO5 | PO6 PO7 ) POS8 [
o .,.,.,/.,/.,/.,/.,/.,/
.,.,/.,/.,/.,/,/ .,/.,/
E):PSO ’! P.S/Ol / PSOj / Pjos / ij / 1
A N :




EMISTR’ PHYSICAL
SCIENCES 11 (FOR HOURS
| MATHEMATICS & PHYSICS
STUDENTS) CREDITS:

Objectives of the course
“This course aims at providing
% Co-ordination Chemistry

knowledge on the
and Water Technology

» Carbohydrates and Amino acids
> basics and applications of electrochemistry

> basics and applications of kinetics and catalysis
» Various photochemical phenomenon.

UNIT I

Co-ordination Chemistry and Water Technology

Co-ordination Chemistry: Definition of terms-IUPAC Nomenclature - Werner’stheory
- EAN rule - Pauling’s theory — Postulates - Applications to [Ni(CO)4], [Ni(CN)4]"
.[Co(CN)6] ™ Chelation -Biological role of Haemoglobin and Chlorophyll (elementary
idea) — Applications in qualitative and quantitative analysis.

Water Technology: Hardness of water, determination of hardness of water using
EDTA method. zeolite method-Purification techniques-BOD. COoD.

Unit IT
Carbohydrates and Amino acids

Carbohydrates: Classification, preparation and prope
sucrose. Discussion of open chain ring structures of
fructose interconversion. Properties of starch and cellulose.
Amino acids: Classification - preparation and properties of
alanine, preparation of dipeptides using Bergmann method. RNA and DNA
(elementary idea only).
UNIT 111
Electrochemistry
Galvanic cells - Standard hydrogen electrode -
potentials -electrochemical series, Strong and weak
water -pH, pKa, pKb. Conductometric titrations - pk
method — buffer solutions and its biological applications - electroplatis
|chrome plating — Types of cells -fuel cells-corrosion and its prevention.
UNIT vV

rties of glucose, fructose and
glucose and fructose. Glucose —

calomel electrode - standard electrode
electrolytes - ionic product of

1 determination by colorimetric
1g - Nickel and

Order and moleculagity; Integrated rate expressi 8
reactions. Pseudo first order reaction, methods of etermy ; of a reacuiol
Half-life period — Catalysis - homogeneous and hiterogensous, catalyst used
Contact and Haber’s processes. Concept of energy of activation and Arrhenius

equation.

UNIT V
Photochemistry Grothus-Draper’s law and Stark-Einstein's law of photochemi

equivalence, Quantum yield - Hydrogen-chloride reaction. Phosphorescence,

fluorescence, chemiluminescence and
plm'tosensilizarion and photosynthesis (

definition with examples).

Recommended Text
|, V.Veeraiyan, Textbook of Ancillary Chemistry;
house, Chennai, first edition,2009.

High mountpublishing

of Ancillary Chemistry; Priya

2. S.Vaithyanathan, Text book
Publications, Karur,2006.
3. Arun Bahl, B.S.Bahl, Advanced Organic Chemistry; S.Chand and Compar

New Delhi. twenty third edition, 2012.
4 P.L.Soni, HM.Chawla, Text Book of Organic Chemistry; Sultan Chand &
sons. New Delhi, twenty ninth edition, 2007.
Reference Book :
1. P.L.Soni. Mohan Katyal, Text book of Inorganic chemistry: Sultan Chand a
Company, New Delhi. twentieth edition, 2007.
2 R.Puri. L.R.Sharma, M.S Pathania, Text book Physical Chemistry;
Vishal Publishing Co., New Delhi, forty seventh edition, 2018.
3. B.K.Sharma, Industrial Chemistry;
Meerut. sixteenth edition, 2014.

Course Learning Outcomes (for Mapping with POs
and PSOs)On completion of the course the students

should be able to
1se of standard flask and volumetric pipettes,

CO 1: gain an understanding of the v
burette.CO 2: design, carry out, record and interpret the results of volumetric

titration.
CO 3: apply their skill in the
CO4: analyze the chemical

analysis of water/hardness.
constituents in allied chemical products

\77
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COURSE MAPPING CO -PSO
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2 HOURS: examples).
N | Recommeded Book .
STUPENTS CREDITS: 1. V.Veeraiyan, Textbook of Ancillary Chemistry; High mount publishing

house, Chennai, first edition, 2009.

This course aims to provide knowledge on

» nomenclature of coordination compounds and carbohydrates. 5 & Vaithyanathan, Text book of Ancillary Chemistry; Priya Publications,
» Amino Acids and Essential elements of biosystem Karur, 2006.
» understand the concepts of kinetics and catalysis 3. Arun Bahl, B.S.Bahl, Advanced Organic Chemistry; S.Chandand Company,
» provide fundamentals of electrochemistry and photochemistry - Xiowe el twenty thidedition; 2012,
4. P.L.Soni. HM.Chawla, Text Book of Organic Chemistry; SultanChand &
UNIT 1 it S . . v
Co-ordination Chemistry and Water Technology sons, New Delhi, twenty ninth edition, 2007.
Co-ordination Chemistry:  Definition of terms - IUPAC Nomenclature- Reference Book
Werner’stheory - EAN rule - Pauling’s theory — Postulates - Applications to [Ni(CO)4], | Arun Bahl, B.S.Bahl, Advanced Organic Chemistry; S.Chand and

[Ni(CN)4]*,[Co(CN)6]*" Chelation - Biological role of Hemoglobin and Chlorophyll
(elementary idea) -Applications in qualitative and quantitative analysis.
Water Technology: Hardness of water, determination of hardness of water using 2. P.L.Soni, HM.Chawla, Text Book of Organic Chemistry; Sultan Chand
EDTA method, zeolite method-Purification techniques —BOD and COD.
Unit IT Carbohydrates
Classification, preparation and propertics of glucose and fruciose. 3. P.L.Soni, Mohan Katyal, Text book of Inorganic chemistry;
Discussion of open chain ring structures of glucose and fructose. Glucose-fructose Sultan Chand and Company, New Delhi, twentieth edition,2007.
interconversion. Preparation and properties
of sucrose, starch and cellulose.
UNIT 11 Vishal Publishing Co., New Delhi, forty seventhedition, 2018.
Amino Acids and Essential elements of biosystem
Classification - preparation and properties of alanine, preparation of dipeptides using
Bergmann method - Proteins- classification — structure - Colour reactions — Biological Meerut, sixteenth edition. 2014.
functions — nucleosides -nucleotides — RNA and DNA — structure. Essentials of trace
metals in biological system-Na, Cu, K, Zn, Fe, Mg.
UNIT IV
Electrochemistry

Company, New Delhi, twenty third edition, 2012.

& sons, New Delhi, twenty ninth edition, 2007.

4. B.R.Puri, L.R.Sharma, M.S.Pathania, Text book Physical Chemistry;

5. B.K,Sharma, Industrial Chemistry; GOEL publishing house,

Galvanic cells - Standard hydrogen electrode - calomel electrode - standard electrode
potentials -electrochemical series. Strong and weak electrolytes - ionic product of
water -pH, pKa, pKb. Conductometric titrations - pH determination by colorimetric
method — buffer solutions and its biological applications - electroplating - Nickel
and chrome plating — Types of cells -fuel cells-corrosion and its prevention.

UNIT Vv
Photochemistry

Grothus - Drapper’s law and Stark-Einstein’s law of photochemical equivalence,
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COURSE OBJECTIVES

This course aims to provide a comprehensive knowledge on

o the physical properties of gases, liquids, solids and X-ray diffraction ofsolids
. fundamentals of nuclear chemistry and nuclear waste management

+ applications of nuclear energy

o basic chemistry of halo-organic compounds, phenol and other aromatic
alcohols.

preparation and properties of phenols and alcohols.

UNIT I- Gaseous state
Kinetic molecular model of a gas: postulates and derivation from the kinetic gas
equation; The Maxwell —Boltzmann distribution of speed of molecules- average. root
mean square and most probable velocity and average kinetic energy, law of equipartition
of energy, degrees of freedom and molecular basis of heat capacities. Collision
frequency: collision diameter; mean free path and viscosity of gases.
Real gases: Deviations from ideal gas behaviour, (Andrew’s and Amagat’s plots);
compressibility factor, Z, and its variation with pressure for different gases. equations of
states for real gases-van der Waal’s equation; Virial equation; Boyle temperature;
- continuity of state—Van der waal’s equation and the critical state; law of corresponding
states-liquefaction of gases:.

UNIT-II- Liquid and Solid State

Properties of Liquids- Surface tension, viscosity and their applications. Crystalline and
amorphous — differences - geometry, isotropy and anisotropy,melting point;
isomorphism, polymorphism

Crystals -size and shape; laws of crystallography; symmetry elements — plane, centre
and axis: Miller indices, unit cells and space lattices; classification ofcrystal systems;
Bravais lattices; X — ray diffraction — Bragg’s equation

Packing in atomic solids — simple cubic, body centered cubic, face centeredand
feragonal close packing; Co-ordination number in typical structures - NaCl, CsCl, ZnS,

”
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TiO2; comparison of structure and properties of diamond and graphite;.
Defects in solids - stoichiometric and nonstoichiometric defects.

UNIT-II1- Nuclear Chemistry

Natural radioactivity — a, f and y rays; half-life period; Fajan-Soddy group displacemer
!aw; Geiger—Nattal rule; isotopes. isobars, isotones, mirror nuclei. iso diaphers: nucl
isomerism: radioactive decay series: magic numbers: units - Curie, Rutherford, Roentg
nuclear stability - neutron- proton ratio; binding energy; packing fraction; mass defi
Simple calculations involving mass defect and B.E., decay constant and t1/2 and
radioactive series. Isotopes — uses — tracers — determination of age of rocks by
radiocarbon dating. Nuclear energy: nuclear fission and fusion — major nuclear
reactors in India:radiation hazards. disposal of radioactive waste and safety measure
UNIT-1V- Halogen derivatives Aliphatic halogen derivatives

Nomenclature and classes of alkyl halides — isomerism, physical properties, Cher
reactions. Nucleophilic substitution reactions — SN, SN2 and SNi mechanisms
stereochemical aspects and effect of solvent.
Di, Tri & Tetra Halogen derivatives:
properties and applications

Aromatic halogen compounds
Nomenclature, preparation, properties and uses

Mechanism of nucleophilic aromatic substitution — benzyne intermediate.

Aryl alky! halides

Nomenclature, benzy! chloride — preparation — preparation properties and uses
UNIT-V -Phenols

Nomenclature; classification, Preparation from diazonium salts, cumene,
process, Raching process; properties — acidic character and effect of substitu
acidity. Reactions — Fries, claisen vearrangement, Electrophilic substitution ¢
Reimer - Teimen, Kolbe, Schmidt. Gatermann synthesis. Libermann. nitro 1
phthalein reaction.

Nomenclature, classification, prepa

Resorcinol, quinol, picric acid — prephration, properties and uses

Aromatic alcohols

Nomenclature, benzyl alcohol — methods of preparation — hydm\ysi;. red
benzaldehyde, Cannizzaro reaction, Grignard synthesis, physical propcmes:‘ re
reaction with sodium, phosphorus pentachloride, thionyl chloride, acetic ¢
hydrogen iodide, oxidation — substitution on the benzene nucleus, uses.

Thiols: Nomenclature, structure, preparation and properties.

Recommended Text

1. B.R. Puri, L.R. Sharma, M.S. Pathania; Principles of Physical Chemistry
edition, Vishal Publishing, 2020. ‘ -

7. B.R. Puri, L.R. Sharma and K.C. Kalia, Principles oj".frforgamlc.Chemrsg
Milestone Publishers and Distributors, New Delhi, thirtieth edition, 200



3. 4. P.L. Soni*anc* Mohan 'Katyal, Textbook of Inorganic Chemistry, SultanChand

4. fd.anlf;j:;::S’St.wé.mé?::rﬂf::,m;:};}jgfn&()rganfc Chemistry, Vishal Publishing,fourth
reprint, 2003. |

S.M. Mukherji, and S.P. Singh, Reaction Mechanism in Organic Chemistry,Macmillan

India Ltd., third edition, 1994.

Reference Text

I. T.W. Graham Solomons, Organic Chemistry, John Wiley &amp; Sons,fifth edition,
1992,

2. A Carey Francis, Organic Chemistrv. Tata McGraw-Hill

Education Pvt..
Lid. New Delhi. seventh edition, 2009,

Lad

- L L. Finar, Organic Chemistry, Wesley Longman Ltd, England, sixth
edmtion, 1996

.P. L. Soni, and H. M.Chawla - Text Bouk
Chand & Sons, twenty ninth edition, 2007,

A

of Organic Chemistry, New Delhi, Sultan
3. I.D. Lee, Concise Inarganic Chemistry, Blackwell Science, fifth edition,2005.
Website and e-learning source

MOOC components https://nptel.ac.in‘courses/ 10410410 Solid
https: ‘nptef ac.in courses/ 103 106071 Nuclear

state  chemistry
hitps: ‘nptel.ac.in courses’ 1041061 19s Introduction to org

industries and safety
anic chemistry
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Course Learning Outcomes (for Mapping with POs
and PSGs)On completion of the course the students
should be able to

Course Learning Outcomes: Students will be able

CO1 explain the kinetic properties of gases by using mathematicy]
concepts.

CO 2 | describe the physical properties of liquid and solids; identify
various types of crystalswith respect to its packing and apply the
XRD method for crystal structure determinatjons

CO 3 | write the nomenclature, physical & chemical properties and basje
mechanisms of haloorganic compounds and alcohols.

|

CO4 | investigate the radioactivity, nuclear energy and it’s production,
also the nuclear wastemanagement

CO 5 | investigate the named organic reactions relared to phenol;
explain the preparation andproperties of aromatic alcohol
including thiol.
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o On successful completion of the course the students should be able to
. z [ Course Lea rning Outcomes: Students will be able | Level
\CTICAL |3 T__HT CO1 | acquire knowledge on the systematic analysis of Mixture of | K1
— 75 100 salts.
E - L= ]
[URSE OBJECTIVES | €O 2 | identify the cations and anions in the unknown substance. | K3
- . . ) . _ CO3 identify the cations and anions in the soil and water and to test K3
ndevelop the skill on systematic analysis of simple inorganic salts and mixtureof salts. the quality of water. X
¥mi - Micro Qualitative Analysis CO 4 | assess the role of common ion effect and solubility product | Kd
- Analysis of simple acid radicals: Carbonate. sulphide, sulphate. thiosulphite, chloride,
bromide,
iodide, nitrate
L Analysis of interfering acid radicals: Fluoride, oxalate. borate, phosphate, arsenate, CO/PSO PSOT pPSO2 | Pso3 | Psoa | PsOs
arsenite. CcOo1 4 4 3 l 3 \ 4
] . . . ; ; : ifving tl f basic radicals CO2 4 4 3 l 3 \ 3
}. Elimination of interfering acid radicals and Identifying the group o § T ‘ 4 \ 4
: ; ; 4 4 4
. ’ i e : tin,
i Analysis of basic radicals (group wise); Lead, copper, bismuth, CaleIIUITI.. in —y . . . \ - \ A
antimony, iron, aluminium, arsenic, zinc,manganese, nickel, cobalt, calcium, COs 5 A 5 l 5 \ 4

strontium, barium, magnesium, ammonium

nlysis of a mixture - I to VIII containing two cations and two anions (of which one is

%rfering type

Reference Books: | | o V
" Venkateswaran, R. Veeraswamy and A. R. Kulandivelu, Basic Principles ofPractica

mistry, Sultan Chand & Sons, New Delhi, second edition, 1997.

2 . . f Oad‘a eﬂ-chmni(;a -8clences
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cres —~Types- ingredients-maniilavitiss

” . MEN] LUURSL B
- SRR SKILL Egg;\&cgﬂ EMISTRY crea_T, ‘rl.it:ncjga;lf?zers and their role-Milk powder-Skimmed
2UB CODE:UZ:}?‘HSDC‘ —Q‘_"_—m lsrtl?lbkl ;)ewder-whole milk powder- butter milk powder-
[ CATEGORY E 2 - cheese — un ripened cheese — ripened che.ese — paneer —
8 5 = = yohurt and mazzorola cheese.Types of drying process.
[~ [~ Q
o = =
z .
- References: o )
- 25 |75 100 | 1. Sukumar De, Outlines of Dairy Technology, Oxford Univer
[THEORY | 6 Press, New Delhi, 2001
Course objectives: 2. Lillian Hoagland Meyer, Food Chemistry, CBS Publishers,
This course enriches the student’s understanding about the Delhi.2004
milk and the various techniques involved during the Course Qutcome:
processing and preservation of milk. This course also deals At the end of the course, the students will be able to
with various dairy products such as special milk, milk Course Learning Outcomes: Students will be able Lev
derivatives, and fermented milk products derived from milk. CO 1 | Define and construct the flow chart for manufacturing various K1
Unit— I Composition of milk kinds of special milks
Composition and structure of milk — constituents of milk -—lipids, CO 2 | Explain composition, chemistry of milk derivatives and ldentify \ K2
prlcteins, carbohy@raters,vita‘mins z.ind minerails - .—Properti‘es .Of the common adulterantsin ghee
=il g oirloarial mpetgeiilplias i
Unit— II Milk processing and preservation Sonstithants ot milk
| €O 4 | Describe various milk products K3
Ké

Microbiology of milk —Destructi " microoreani i i1k 5
= struction of microorganism in milk - CO'5 | Discuss the microbiology of milk and various pasteurisation

pasteurisation —types ofPasteurisation —bottle, Batch and HTST — :
ultra high temperature pasteurisation —preservatives and neutraliser, RCAnIqUGS

Unit — III Milk Derivatives Cream — composition — chemistry of COURSE MAPPING CO *a0

creaming process Butter — composition — desibutter Y.
= . — salted butter
&(I]heed—maj'or constituents —common adulterants added to ghee and | SO0 rall Fo0s FRO3 PS04 PSC
€ir detection —rancidity — definition — prevention — antioxidants. co! 4
gin;r- IV Special Milk CO2 % - =
etinition — merits — : coz T 3
nilk - hgmom:;l-tsd flow diagram for manufacturing — reconstituted s '—‘_711& 3
1lk — imitatj%m :;‘;kfi]_ll;;dﬂavozrec! milk — vitaminised milk — toned _(_Z_(_)_r.t________‘“'_‘_‘_‘-h-———————%—___._____i______
Utritive valye ensed milk - definition, composition and COs *—-——é—L——- 3 3
e ® | g 4
— " 1 4 |
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To learn about the quality of water and water pollution
To know about of toxicity of metals in water and its treatment
To understand the various separation and purification techniques

I

T Source of water - impurities in water - hardness of water — types of
ess - unit of hardness — important specifications of drinking water (WHO).

[-11

er pollution: Various water pollutants (sewage 7 other oxygen demanding

es. infectious agents, exotic organic chemicals, in organic minerals & chemical
?
pounds, sediments, radioactive substances, heat, oil and detergents)

IT —III Toxicity in Water

Hg, Pb, Fe and Zn - treatment of domestic water

Mn, Cu, Se, Mo, Cd, I
iary treatments by ion exchange process and

hary ,secondary treatments and tert

Process.

1AY
Principles and techniques of

tion and Purification techniques: | te .
ple distillation, fractional

blJization, fractional crystallization, sublimation, sim

distillation and steam distillation. dj
eXtraction (using soxhlet extraction)

t

stillation under reduced pressure and solver

UNIT -V

Chr i i ' '
: mmatngrap'h:c teclrnlques: Mobile phase and stationary phase- TLC and pape
romatographic techniques (sampling, development, Rf values. identification)

REFERENCE BOOKS:

L

Balasubramanian M.R.. Krishnamoorhy S.Murugesan V. Engineeri
Chemistry — A text book, Allied publishers Ltd., NewDelhi.

Puri B.R. Sharma L.R., Kalia K.K., Principles of Inorganic Chemist
Milestone Publishers,Delhi (2008)
Usharani ~ S.,  Analytical Chemistry,
NewDelhi(2000)

Macmillian  India Lt

Gopalan. R., Subramaniam P.S. and Rengarajan K., Elements
Analytical Chemistry, Sultan Chand and Sons, NewDelhi (2000).

Course Learning Outcomes: Students will be able | Level

| CO 1 | To learn about the quality of water and water pollution | K2
CO2 | To Know about toxicitity of metals in water and its | K3 \

treatment

CO 3 | To understand the various separation technique | K6 l
CO 4 | To understand purification technique \ K4 J
COURSE MAPPING CO -PSO
CO /PSO PSO1 PSO2 PSO3 PSO4 PSOS5
COo1 4 3 4 3 4

e
COo2 4 3 4 3 4 \

|
CO3 4 4 2 s | 4
CO4 4 4 4 2 | 4
F il W~



CORE COURS
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GENERAL CHEMISTRY-IV

;' 5 , 2
| 5
S
RY
100
JRSE OBJECTIVES

s course aims to provide a comprehensive knowledge on
thermodynamic concepts on chemical Processes and appliedaspects
| ® thermo chemical calculations |
rrans.i{?on elements with reference to periodic properties and
transition metals.

¢ the organic chemistry of ethers, aldehydes and ketones
gorganic chemistry of carboxylic acids

groupstudy of

INIT 1
fhermodynamics- [
lferminology — Intensive, extensive variables, state, path functions: isolated, closed

hd open systems:; isothermal, adiabatic, isobaric, isochoric. cyclic, reversible and
reversible processes; First law of thermodynamics — Concept and significance of

¥at (q), work (w), internal energy (E),
athalpy (H); calculations of q, w, E and H for reversible, irrev_e_rsible .
pansion of ideal and real gases under isothermal and adiabatic conditions; relation

tween heat capacities (Cp & Cv); Joule Thomson effect- inversion temperature |
ermochemistry - heats of reactions, standard states; types of heats of reactions and their

Vications: effect of temperature (Kirchhoff’s equations) and pressure on enthalpy of
ttions: Hess’s law and its applications; determination of bond energy; Zeroth law of

modynamics-Absolute Temperature scale

IThn
rmodynamics- II

v ZBCHC HD Second | av of *hermﬂdynamics )

19

Limitations of first iaw. spontaneity and randomnass
Y. eljlil'(!py change for reversible and irreversible .
Waals o i SHipges tempefrl::::lon {)If entropy changes of an ideal gas and a van der
energy and work Py Fe, \Frro ume and press.ure. ent.ropy and disorder.Free
Helmholtz free energy - their variatioor 'e: i b
somaaty Gibbs-;eimh(mz : ; n wit Eem!::crature, pfes.sure_, and volume, criteria for
: : quation — derivations and applications: Maxwell
rek.itlonsh1p5, thermodynamic equations of state; Thermodynamics of mixine of ideal gases
E]I]n:gham Diagram-application.Third law of thermodynamics - Nernst hezt theorem; ‘
Applications of thirdlaw - evaluation of absolute entropies from heat capacity .
measurements, exceptions to third law.

arnot’ :
ot’s cycle: Concept of entrop
processes, enfropy of mixing, cal

UNIT 111

General Characteristics of d-block elements
Transition Elements- Electronic configuration - General periodic trend variable valency,
oxidation states, stability of oxidation states. colour, magnetic properties. catalytic
properties and tendency to form complexes. Comparative study of transition elements and
non transition elements — comparison of Il and 111 transition series with | transition series.
Group study of Titanium. Vanadium. Chromium. Manganese. Iron. Cobalt. Nickeland
Zinc groups.
UNIT IVEthers, Thio ethers and Epoxides

Nomenclature, isomerism, general methods of preparations, reactions involving cleavage
of C-0 linkages, alkyl group and ethereal oxygen. Zeisel's method of estimation of

methoxy group.

Reactions of epoxides with alcohols, ammonia derivatives and LiAH4 Thioethers -

nomenclature, structure, preparation, properties and uses.

Aldehydes and Ketones

Nomenclatue, structure and reactivity of aliphatic and aromatic aldehydes and ketones
general methods of preparation and physical properties. Nucleophilic addition reaction:
base catalysed reactions with mechanism- Aldol, Cannizzaro's reaction, Perkin reactiol
Benzoin condensation, Haloform reaction, Knoevenagel reaction. Oxidation «
aldehydes. Baeyer - Villiger oxidation of ketones. Reduction: Clemmensen reductio
Wolf -Kishner reduction, Meerwein — Pondorf Verley reduction, reduction with LIAlF

and NaBH4.
Addition reactions of unsaturated carbonyl compounds: Michael addition.



i idic nature,
ties, acidic ‘
veault Blanc reduction,

ty.Reactions of

1L
UNIT Varboxylic Acids: NOmentidils .:,‘ L effect of substUTUE!
i tic monocarboxylic acids. Physical p : Con
SRS i ion, Claisen ester condensation,
N acid-reducing proper

on acidic strength. -
decarboxylation, Hunsdieckerreaction.Formic i
dicarboxylic acids, hydroxy acids and unsaturate . —
; ; i id chlorides, '

ic acid Derivatives: Preparations of aliphatic f‘"d aromatic acl P
:?n?i;:}:::anhydrides. Nucleophilic substitution reactmr.l at IJCIT Eli::’; zzlnbdensa[ion.
halide, anhvdricie. ester, amide. Schottan- Baumann reactl‘on. : inionrand EoEi
Dicckrﬁann’and Reformatsky reactions, Hofmann bromamide degrada

rearrangement.

Active methylene compounds: Keto — enol tautomerism. Preparation andsynthetic

applications of diethyl malonate and ethyl acetoacetate _ .
Halogen substituted acids — nomenclature; preparation by directhalogenation.
lodination from unsaturated acids, alkyl malonic acids

Hydroxy acids — nomenclature: preparation from halo, amino, aldehydicand ketonic
acids. ethylene glycol. aldol acetaldehyde; reactions — action of heat on a,f, hydroxy acids.

Recommended Text

I. B.R Puriand LR Sharma, Principles of Physical Chemistry, Shobanl al Nagin
Chand and Co,, thirty three edition, 1992,
K. L. Kapoor, 4 Textbook of Physical
Macmilian, [ndia Ltd, thirdedition, 2009.
P.L. Soni and Mohan Katyal, Textbook uf/f?—.(.;rgum'c Chemistry, SultanChand &
Sons, twentieth edition, 2006.

4. M.K. Jain, S. C. Sharma. Modern

reprint, 2003.

SM. Mukherji, and SP. Sip
India Ltd., third edition, 1994,

[§S]

chemistry. (volume-2 and 3),

had

Organic Chemistry, VishalPublishing, fourth

gh, Reaction Mechanism in Organfcc‘hem:'.s‘ny, Macmillan

Reference Books

I Maron, S. H, ang Prutton C. P, pripg; 7
N ik i p}es of Ph / . th )
The Macmillan Company: Newyork, 1972 7R ilen Chemfmy"; ods

2. Lee, ] D Concise Inorgan, ;
i g ganic Chemistry, 4th eq - s

Heinemanp: London,199]. o °d; ELBS William
3. Gurudeep Raj,

Advanced Inorganic Chemistry, 26theq . Goel

20

ul4. . :
Press:New Yo;k,IZ rganic Chemistry: Principles of Structure qngq Reg
Huheey, J. E. /no

: ia,1993.
1 Wesley Publishing Company: India, 1993

Cti
Addisor

Website ande-learning source eostEslL [ 219055 Thermodynamics

MOOC components https://nptel.ac.in

04101136 Advanced transition metal chemistry

httgs:h’ngtei.ac.inﬁcourses/l

Course Learning Outcomes (for Mapping with POs

and PSOs)On completion of the course the students

should be able to

i : : Students will be able
| Course Learning Outcomes: S _ S
explain l;he terms and processes in thermodynamics; discuss |

o1 the various laws ofthermodynamics and thermo chemical
calculations. :

CO 2 | investigate the chemistry of transition elem?nts wllth respect to
various periodicproperties and group wise discussions. .

CO 3 | discuss the second law of thermodynamics and its application
to heat engine; discussthird law and its application on heat
capacity measurement.

CO 4 | discuss the fundamental organic chemistry of ethers, epoxides
and carbonyl| compoundsincluding named organic reactions.

[ CO5 | discuss the chemistry and named reactions related to carboxylic

acids and their derivatives; discuss chemistry of active
methylene compounds, halogen substituted acidsand hydroxyl

acids
COURSE MAPPING CO -PSO

l_______'_‘_‘—‘r‘—-—————-—-—____
CO /PSO PSO1 PSO2
— | 7
— ! 4
CO3 [ o ———— T |
e S
C — |
Lo I " ;
— 1 4 |
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froduction to Environment Ecosystem  —meaning— ¢

- structure — functions, levels of coreanization in natu1g~e— rbigezhai;
structure, biogeochemical cycles, energy flow.

—.meaning— typ€s —components— structure — functions, levels of
i in nature— food chain and trophic structure, biogeochemical cycles.

McCGrs .
t) e3¢ H t\' wd Uni cGraw Hjj| International Edjtiq

- ns, New York, 1994,

W Chaprer 7

3. Richard J, .
' ard J. Watts, Hazqr
Recepuini ot s, f{a;ar dous Wastes ~ Sources, Pathways,
U, ohn Wiley and Sons, New York,1997.
=1V Chapter - 2.3 gnd 2.5Unit-V Chapter -7.1,7.2, 7.5

Book for Reference

1. (Eﬁorgc? Techobanoglous, Integrated Solid Waste Management,
2" Edition, McGraw — Hill, New York, 1993,

.

2, Techobanoglous Thiesen Ellasen, Solid Waste Engineering
Principles and Management, McGraw — Hill, New York,
1997 Manual on Municipal | Solid waste Management,
CPHEEQ, Ministry of Urban Development, Govt. Of. India,
New Delhi, 2000
COURSE OUTCOMES
On successful completion of the course, students will be able to
Course Learning Outcomes: Students will be able | Level

unicipal solid waste
- sources and types of solid waste— composition and its determinants of

CO 1 | Understand the protection of the environment through effective \ K2
wasle management measures

- factors influencing of municipal solid waste — generation—methods of

CO 2 | Apply the knowledge of solid waste into useful

nd characterization.
Collection and Transter

of solid waste — collection system,
transfer operd

equipments — labour requirement -
tion — transfer stations — types —

| K3
CO 3 | Increppg HoGRGHESUINET awareness of waste minimization issues \ K6

CO 4 | Analysis and recommend the people about the protection of health | K4
and wellbeing of people by providing an affordable waste

ations — manpower

bctine collection—need for

2 F 5 1T st
means and methods — location of transpo
- €

collection service . -
CO 5 | Design and manufacture of products that avoid or mammtze\kl(ﬁ
wastd b2idnuio) Processing techniques — purposes mechanical volume 1t

nt. . t Energy
o Techniques and Recoveryo - hemical URSE MAPPING CO -PSO
Processing Techniques al ity jume reduction — chemica CcO
o ques — purposes mechanical VO, 0 T Grying  and CO /PSO PSO1 PSO2 PSO3 [ PS04 | PsO
b technique onents separation me i .
reduction  — ;Orlzfources conversion products and energy recovery CO1 4 l 4 l 4 \ 4 \ 4
_recovery © '
ll:}% 1 r\i:/?th heat recovery. co2 (13 Hgurs) ‘ 4 \ 4 \ : \ -
L ic stes .
Disposal N SOllc(ljb\?c;)afwastesr various methods — pi mClpaLif;eaar;”lzsng;ﬁn CO3 4 \ 4 \ 2 \ 4 \ 4
icipal an " f an incinerator — sa =

nunicipal & lant layout O : L

[;f: site 56160“3:&?1?:055 and disadvantages of sanitary land fill. CO4 4 \ # \ £ \ : \
top — @ S
lof operati® -actices CRC Press, Taylor and
or Study John Pichte! Waste Management Practices C B
o .
‘ u -
1 Frarl.f;ls ]Gé‘c;la?ﬂer JUnit — Il Chapter 4 \:f/
Unit—

i Grega M.D. Buckingham, P.L. and Evans, J.C.Hazardous Waste
| La 3
h D a;{aﬂugemem’ A
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UNIT 1

Chemical Kinetics

I. Determination of rate ¢

onstant of acid catalysed hydrolysis of an ester
(methy] acetate).

Thermochemistry

4. Determination of heat of neutralisation of a strong acid by a strongbase.

5. Determination of heat of hydration of copper sulphate.
UNIT I1

Electrochemistry — Conductance measurements

6. Determination of cel] constant

7. Determination of molar conductance of strong electrolyte

8. Determination of dissociation constant of acetic acid

Colorimetry

5. Determination of concentration of copper sulphate solution
UNIT 111

Colligative property _
10. Determination of molecular weight of an organic compound by Rastmethod using

Haphthalene of dipheny| a6 solvent
Adsorption

Reference Books

[1, Sindhu, P.S.Practicals in
2005,

2. Khosla, B. D.Garg,V. C.: G
R.Chand : New Delhi, 20171,

Physical Chemistry, Macmilan b
ia

ulati. A - Senior Practical Physjcah

Gupta, Renu, Practical Physical C:"?em.fsny, 5t
2017,

Website and

Ed.; New Agelnte

e-learning source

https:/fwww.vIabAco.in/broad-area~chemicaf

-sciences
Course Learning Outcomes (for Mappin

g with POs and PsQ

On completion of the course the students should be able to
Course Learnir.?g_()utcomes: Students ;ﬂf be able _______
CO1 describe the principles and methodology for the practic:
CO 2 demonstrate laborator
and chemicals =

co3 | -

apply the principles of eIectrochemisny, kinetics for carr
the practical work.

— ot S b s Pratb
y skills for safe handling of the e

Co4 explain the procedure, data and methodology for the pra
work

—-—-—-___J\_

COURSE MAPPING CO -PSO

CO /PSO . PSO1 PSO2 |

—
CO1

CO2
CO3

4

4

4
—_.______-—__:____

CO4
Rl
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2 s — el
I Nutrition — N 100

ion —definition — food pyramid — health —
s — significance of nutritional supplements—
ver nutrition — causes and remedies.

Il Carbohydrates, Proteins and Vitamins

hygiene — nutritional foods—
malnutrition-- under nutrition

(6 Hours) Carbohydrates —
tion— classification— examples — simple qualitative analysis of carbohydrates

logical functions— proteins —definition— classification— examples — simple
tive analysis of proteins — biological functions— vitamins— definition-
fication— examples— biological functions.

III Enzymes and Hormones in Digestion (6 Hours) Enfzifm‘eson::i
nes —types of enzymes — enzyme actiqn — hormones -_dt-):,pef- on 1i:1n:nomh
of hormones — examples of essential hormones— digestio ]
ch . intestine and pancreas

L 1V Common Diseases

4ses — malaria, typhoid, dysentery.
emia, diabetes and their causes.

vomiting, jaundice, asthma, epilepsy,

L an

f antipyretics,
rugs tion and examples © :
Y I)I . ification of drugs — DD anaesthetics and
— class

lgesics anti—convulsant agents,
ana :

otics, antiseptics,
vascular drugs.

jed Chemistry,2"
for Study

Jhi, 20
1 1avashree Ghosih, Z557 7 New De

L 23y ITPC Unit—

Unit—v Chapter 1

V Chapter 1

2. Alex V Ramani. Food Chemisry,

_ MIJP Publishers, Chenna;
Unit-I Chapter 1

Unit-l Chapters 2,3and5 Unit-II
Books for Reference

L. AshutoshKar, Medicinal Chemistry,
1993.

Bahl and Arun Bahl, 4 texr hook of Organic Chemistry
EdiidhowsChand Publishers, New Delhi. 2019

Wiley Easterns limite

2.

COURSE OUTCOMES

On successful completion of this course, students will be able to

Course Learning Outcomes: Students will be able

CO 1 Apply the knowledge of nutrition and drugs in curing disease

CcOo2 Discuss the significance of nutritional supplements and drugs

CO 3 | Predict the causes for various diseases.

CO 4 | Analyse the classifications of carbohydrates , proteins and
vitamins.

CO s

Identify the roles played by proteins, vitamins,
enzymes and hormones.

» COU&SﬁM,&f’PING CO -PSO

CO /PSO PSO1 PSO2 PSO3 | PSO4
Co1 4 4 3 4
cO2 (6 Hours) 4 3 4
Cco3 4 4 2 2
CO4 4 4 4 4
COs 4 4 4 2

C-ﬁﬁf'{m’
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Objectives of thecourse
i 'I;:h_lS course gims to provide an understanding of
S g -y & - - - - - -
erffmson?eusm in chiral and geometric isomerism in olefins.
conformations of ethane and butane
# preparation and properties of aromatic and aliphatic nitro
compounds and amines
» preparation of different dyes, food colour and additives
» preparation and properties of five membered heterocycles like
pyrrole, furan and thiophene
» preparation and properties of six membered heterocycles like
» pyridine, quinoline and isoquinoline.

UNIT I--Stereochemistry
Fischer Projection, Newmann and Sawhorse Projection formulae and

their interconversions;

Geometrical isomerism:cis—trans, syn-anti isomerism, E/Z notations.
Optical Isomerism: Optical activity, specific rotation, asymmetry,
enantiomers, distereoisomers, meso structures - molecules with one and
two chiral centres, racemisation- methods of racemisation; resolution-
methods of resolution. C.LP rules. R and S notations for one and two
chirality (stereogenic) centres.

Molecules with no asymmetric carbon atoms — 4
Conformational analysis of ethane and butane.

llenes and biphenyls.

UNIT II Chemistry of Nitrogen Compounds — 1

Nitroalkanes
Nomenclature, isomerism, preparation from alkyl halides. halo acids,
alkanes; physical properties: reactions — reduction, halogenations,

Grignard reagent, Pseudo acid character.Nitro - aci nitro tautomerism.

Aromatic nitro compounds
Nomenclature, preparation — nitration, from diazonium salts. physical

properties; reactions - reduction of nitrobenzene in different medium.
Electrophilic substitution reactions, TNT.

Amines: Aliphatic amines
Nomenclature, isomerism, preparation — Hofmanns’ degradationreaction,

Gabriel’s phthalimide synthesis. Curtius Schmidt rearrangement.

Physical properties, reactions — alkylation, acylation, carbylamine
reaction, Mannich reaction,oxidation, basicity of amines.

UNIT II-Chemistry of Nitrogen Compounds — II
Aromatic amines — Nomenclature, preparation - from nitro
compounds, Hofmann’s method; Schmidt reaction, properties - basic
nature, ortho effect; reactions — alkylation, acylation, carbylamine reaction,
reaction with nitrous acid, aldehydes, oxidation, Electrophilic substitution
reactions, diazotization and coupling reactions; sulphanilic acid - zwitter
ion formation.
Distinction between primary, secondary and tertiary amines - aliphatic
and aromatic
Diazonium compounds.
Diazomethane, Benzene diazonium chloride - preparations and
synthetic applications.
Dyes

Theory of colour and constitution; classification based onstructure
and application; preparation —Martius yellow, aniline yellow, methy
orange, alizarin, indigo, malachite green.
Industry oriented content

Dyes Industry, Food colour and additives



UNIT IV-Heterocyclic compounds teristics aromatic
Nomenclature and classification. General charac
character and reactivity.
Five-membered heterocyclic compounds \thesis; reactions
i - L] 4
Pyrrole — preparation - from succinimide. Paal Knorr Syll Jic substitution
_ reduction. basic character, acidic character. electrophl
reactions. ring opening. _
; : . reactions
¢ acid and pentosan, .
mucl P formation

Furan — preparation from -
hydrogenation, reaction with oxygen, Diels Alder regctmns,
of thiophene and pyrrole; Electrophilic substitution reaction. ——
Thiophene synthesis - from acetylene; reactions —reduction; OX1 auo%
electrophilic substitution reactions.

UNIT V- Six-membered heterocyclic compounds - .
Pyridine — synthesis - from acetylene, Physical properties; reactions - 1?3310
character. oxidation. reduction, electrophilic substitution reactions.
nucleophilic substitution- uses .Condensed ring systems .
Quinoline — preparation - Skraup synthesis and Friedlander’s synthesis;
reactions — basic nature, reduction, oxidation; electrophilic substitutions;
nucleophilic substitutions — Chichibabin reaction.

Isoquinoline — preparation by the Bischler — Napieralski reaction,

reduction, oxidation; electrophilic substitution.

Recommended Text
1.M.K. Jain, S.C.Sharma, Modern Organic Chemistry, Vishal

Publishing, fourth reprint, 2009.

2.S.M. Mukherji, and S.P. Singh, Reaction Mechanism in Organic
Chemistry, Macmillan India Ltd., third edition, 2009.

3. ArunBahl and B.S. Bahl, Advanced organic chemistry, New Delhi
S.Chand& Company Pvt. Ltd., Multicolour edition, 2012. ’

4.P. L.Soni and H. M. Chawla, Text Book of Organic Chemistry
Sultan Chand & Sons, New Delhi, twenty ninth edition, 2007. j

5.C.N.Pillai, Text Book of Organic Chemistry, Universities Press (India)

Private Ltd., 2009.

Reference Books
I.R. T. Morrison and R. N. Boyd, Organic Chemistry, Pearson

CcO2

Wwebsite and
1 www.epgpa

2. WWW. nptel

ac.in

thshala.nic.1n

3. http:/swayanl. gov.in

4. Virtu

Course Learning Outcomes
rse Learning OQutcomes:

_fﬁ——
Cou . _ :
CO1 | Assign RS notations to chirals and EZ notati

A LW sditioll, Lhln s .
Sons,eleveggncis. Organic Cher}rl}stry, Tata MeG
3. A. Carey s D clhi. seventh edition,2009.
4 LIE(-igar Organic Chemistry, Vol. (1& 2), gy
4. 1. L. 11an I:td, sixth editm_m 2006. ‘
Loig]} e, and G- F. Smith. Heterocyclic Che;
g Ju B SO
ition, 2010
Edition, e-learning sources

al Textbook of Organic Chemistry

Students will be able

and explain conformations ofethane ar

Explain preparation and properties of aroma

aliphatic nitro compounds andamires

Explain colour and constitution of dyes and

CO3

CO 4 | Discuss preparation and properties of five m
heterocycles like pyrrole, furanand thiophen

COS5

Discuss preparation and properties of
| heterocycles like pyridine,quinoline and 1soc

COURSE MAPPING CO -PSO

P~

CO /PSO PSO1 PSO2 PSO3

COl1 i
4 4 4

CcO2 4
-_______-_‘—————___

CO3 _T‘ ! 4_'_ i
] ;

CO4 ‘T—_‘ . —'1‘ a
L ;

COs “"‘“*5-———%—%—__4_ j o
-—_._____________________ 2 ~ B

=S - s = | o) - =
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Objectives of thecourse

» The course aims idi
> G e ene: at ;I::}'owdmg an overall view of
: gy, Helmholtz free energy, Ellingham’s diaor:
and partial molar properties B SRS S
chemlcgl kinetics and different types of chemical reactions
adSOT:ptl()n. homogeneous and heterogeneous catalysis
colloids and macromolecules )

photochemistry, fluorescence and phosphorescence
Course Outline

YV VY

UNIT I- Thermodynamics - IIT

Free energy and work functions - Need for free energy functions, Gibbs
free energy. Helmholtz free energy - their variation with temperature,
pressure and volume, criteria for spontaneity; Gibbs-Helmholtz equation
— derivations and applications; Maxwell relationships, thermodynamic
equations of state; Thermodynamics of mixing of ideal gases, Ellingham
Diagram-application.

Partial molar properties — chemical potential, Gibbs Duhem  equation,
variation of chemical potential with temperature and pressure, chemical
sotential of a system of ideal gases, Gibbs- Duhem-Margules equation.

UNIT II

Chemical Kinetics ] o _
Rate of reaction - Average and instantancous raics, factors influencing
| ion - rate equation - order of

ate of reaction - molecularity of a reacti

reaction. order and molecularity of simple and complex reactions, Rate
laws - Rate constants — derivation of rate constants and characteristics for
zero, first order, second (equal initial concentration).

Methods of determination of order of Volumetry, manometry and
polarimetry.

Effect of temperature on reaction rate — temperature coefficient - concept
of activation energy - Arrhenius equation. Theories of reaction rates —
Collision theory — derivation of rate constant of bimolecular gaseous
reaction — Failure of collision theory. Lindemann’s theory of unimolecular
reaction. Theory of absolute reaction rates — Derivation of rate constant for
a bimolecular reaction — significance of entropy and free energy of
activation. Comparison of collision theory and ARRT.

Complex reactions — reversible and parallel reactions (no derivation and
only examples)

— kinetics of consecutive reactions — steady state approXimation.

UNIT III

Adsorption — Chemical and physical adsorption and their general

characteristics- distinction between them Different types of isotherms —
Freundlich and Langmuir. Adsorption isotherms and their limitations —
BET theory, kinetics of enzyme catalysed reaction —Michaelis- Menten —
Lineweaver- Burk plot — inhibition — reversible — competitive,
noncompetitive and uncompetitive (no derivation of rate equations)
Catalysis — general characteristics of catalytic reactions, auto catalysis
promoters, negative catalysis, poisoning of a catalyst — theories ©
homogenous and heterogeneous catalysis — Kinetics of Acid — base an
enzyme catalysis. Heterogenous catalysis

UNIT 1V

Colloids and Surface Chemistry

Colloids: Types of Colloids, Characteristics Colloids (Lyophilic an
Lyophobic sols),

Preparation of Sols- Dispersion methods, aggregation methods, Propertic
of Sols- Optical properties, Electrical properties - Electrical double laye
Electro Kinetic properties- Electro-osmosis, Electrophoresis,



A
associated colloid

Coagulation or precipitation. Stability of sols. .
Emulsions, Gels-preparation of Gels, Applications of colloids  average
Macromolecules: Molecular weight of Macromolecules—Numb.el fom ©
molecular weight- averageh molecular weight. Deternina
Molecular weight of molecules.

UNIT V

Photochemistry

Laws of photo chemistry — Lambert — Beer, Grotthus —
— Einstein. Quantum efficiency. Photochemical reactions -
Kinetics of H2-CI2. H2-Br2 and H2-I2 reactions, comparison between

thermal and photochemical reactions. .
ence,

Fluorescence — applications including fluorimetry — sensitised fluoresc :
chemiluminescence an

s — ratelaw —

phosphorescence  —  applications -
photosensitisation — examples
RecommendedText

I. B.R. Puri and L.R. Sharma, Principles of Physical Chemistry.
Shoban Lal Nagin Chand and Co., forty eighth edition, 2021.
Peter Atkins. and Julio de Paula, James Keeler, Physical
Chemistry, Oxford University press, International eleventh
edition, 2018.

ArunBahl, B.S. Bahl. G. D. Tuli Essentials of physical
chemistry, 28t edition 2019, S, Chand & Co.

4. S. K. Dogra and S. Dogra, Physical Chemistry through

Problems: New Age International, fourth edition, 1996.
5 J. Rajaram and J.C. Kuriacose, Thermodynamics,Shobanl.alNagin

Chand and CO., 1986.

Reference Books
1. J. Rajaram and J.C. Kuriacose, Chemical Thermodynamics,

2

b

Pearson, 15t edition, 2013.
2. Keith J. Laidler, Chemical kinetics, third edition, Pearson, 2003,
3. P. W. Atkins, and Julio de Paula, Physical Chemistry, Oxford
University press, seventh edition, 2002.

4. K. L. Kapoor, A Textbook of Physical Chemistry, Macmillanindig

me Learnin

L Apply the concep

EYLIEMERESTS e e g mEo I -

ST I (T , . )
5.B.R- ti);néhobanlal Nagin Chand and Co. Jaleng
Chemistt>

2001 .
.te and e-learnt
Well)Sl https://nptel.ac.m y
| https://swayam.gov.n.n _
%. WWW.epgpathshala.mc.m

J

Gibbs and Helmholtz free energy funct
antities andEllinghams

ts of chemical Kinetics to pr
of the reaction and order ofthe reaction, de;

effect of temperature On reaction rate, and th
of free energy and entropy of activation
=03 | Compare chemical and physical adsorption, F

Explain
molar qu

CO3 L el : .
Langmuir adsorptlon1sothc—:rms, and differenti
homogenous and heterogeneous catalysis.

CO 4 | Demonstrate the types and characteristics ot

preparation of sols andemulsions, and deten
molecular weights of macromolecules.

CO 5 | Utilize the concepts of photochemistry in flu
phosphorescence,chemiluminescence and co

of vision.

COURSE MAPPING CO -PSO

CO/PSO | PSOIL PSO2 PSO3
CO1 4 4 "
c 4 4 s
co3 4 4 4
CO4 T \ o
CO5 R - -
e NN S I
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OBJECTIVES

% To estimate Ca Mg,Ba,Pb and Ni as Chromate and sulphate

by gravimetric method.
Gravimetric Analysis :
1. Estimation of Calcium as Calcium oxalate.

2. Estimation of Barium as Barium sulphate.

3. Estimation of Barium as Barium chromate.

4. Estimation of Lead as Lead sulphate.

5 Estimation of Lead as Lead chromate.

6. Estimation of Nickel Dimethylglyoxime.

COURSE OUTCOMES

At the end of the course the students will able to

CO 1 : Gravimetrically estimate the inorganic salts

Course Learning Outcomes

| Course Learning Outcomes: Students will be able | Level
\ CO | Learn the procedure of Gravimetric Analysis \ K1
1
COURSE MAPPING CO -PSO
CO/PSO | PSO1 | PSO2 | PSO3 | PSO4 | Psos3
cot | 4 | s | 4 | a4 | 4
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Objectives of thecourse
The course aims to provide knowledge on o
» Nomenclature, isomerism and theory of coordination
compounds, and chelate complexes
» Crystal field theory. magnetic properties, stability of complexes
and Jahn Teller effect
» Preparation and properties of metal carbonyls
# Lanthanoids and actinoids
# Preparation and properties of inorganic polymers

UNIT I-Co-ordination Chemistry - 1
IUPAC Nomenclature of coordination compounds, Isomerism in
coordination compounds.
Werner’s coordination theory — effective atomic number —interpretation of
geometry and magnetic properties by Pauling’s theory — geometry of co-
ordination compounds with co-ordination number 4 &6.
Chelates — types of ligands forming chelates — stability of chelates,
appl'ications of chelates in qualitative and quantitative ana]ysis%.
application of DMG and oxime in gravimetric analysis —estimation of
Igaaclne;s of water using EDTA, metal ion indicators,
ole of metal chelates in living systems _ '
gnit II- Co-ordination Chem%sn)jy -I}IIS ) chlorophyll
rystal field theory —Crystal field splitting of e ‘
and tetrahedral complexes, Crystgl ﬁelgd stabr}?irzga}tziégvels Wi

spectrochemical series - calculation of CF SE in oc:tahedrai3 I;ilfietgchFiE)lj
ahedrg

s " D ™ |
F tion), interpretation
Jigand (heatﬁf—h}fl:i - T)“eller effect, Sta(:jilit\,
bility constants- fﬁth)rs affectiy,”
thermodynamic and— kinetic stability
ecen VBT and CET:

ometallic compounds

(e

UNIT 111-Organ

Metal Ca:l'bgoﬂf’;:luclear carbonyls, General methggs
Mono an

' f binary carbonyls —
_ general properties 0 : N
carf Onfbllie agfd bonding in carbonyls of Ni, Fe, Cr, ¢
_ struc

: Is.

- lied to metal carbonyls.
EAN rule 51131 zflfo ds of preparation, physical and chenj
s} ition elements (Lanthanoids

NIT I'V-Inner transiti

U al characteristics of f-block elements - Copy
i il actinoids - Occurrence, Oxidatig
lanthanoids and acti : :
roperties, Colour and spectra - Lanthanoids and Actj
fon-Exchange and Solvent extraction methods - Lant
Chemistry of thorium and Uramum_—Occurrence,
properties and uses - Preparation, Properties and uses
sulphate, thorium dioxide and uranyl acetate.

UNIT V- Inorganic polymers

General properties — classification of inorganic polym
in the _backbon_e (81, S, B and P) - preparation and
(polydimethylsiloxane and polymethylhydrosiloxane
polymer (polypho_sphazines and polyphophonitrilicch
P};)lym?f (polysulfide and polymeric sulphur nitride),

_razine polymers) — industrial applications of inorg:

RecommendedText

l. Puri B R, Sharmg L R, Kalia K C (2011). Pri

2 (S:htemiStry’ BIthEdition, Milestone Publishers & |
+ 2alya Prakash, Ty G. D, Basy S. K., Mad

dvai i _ -
Delhind norganic Chemlstf}’- 1gth Edition, S.

d

Lee J p | :
. (1991), Concise Inorganic Chemistn

i
Lo
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William Heine
| e mann, Londg
P e % , n.

I\A \ I\_/_[ahl\._ G D T'uli.

:orhgamc Chemistry. S. - {2000), -
A. K. De. Te, i pany [td.

- -ext book of lllol'gzmic C‘.hemistjf i ‘

seventh edition. 1992, 3 Wiley B i
Reference Books
I. Madan R D. Sat]

and o S.Chand

th

d Topics in

1va Prakash. (2003), Modern Inor

ganic Chemistry.
and Company. New Delh;. 3

2. Gopalan R. (2009) Inoreamis ¥ L

Edition, Universj( ) AML%@EMM
y SivasanL . BISL(?)OPress (India) Private Limited, Hyderabad
| @r B. (2013) Inorganic Chepyion rderet

Chennai ) WMLIst Edition, Pearson,

4. Alan G. Sharp (1992), Ino ic C i g
. > 1norganic Chemist 'Y, 31d Edit; ition-
Wesley, England g ry, 3*% Edition, Addition
5. Peter Atkins, Tina Overton. Jonathan Rourke and Mark Weller.
Inorganic Chemistry, Oxford University Press, sixth edition. 2014.

Website and e-learning source
1.www.epgpathshala.nic.in

2. www.nptel.ac.in

3. http:/swayam.gov.in

Course Learning Outcomes -
Course Learning Outcomes: Students will be able | Leve
CO | Explain isomerism, Wemner’s Theory and stability of \KZ_

1 chelate complexes

CO | Discuss crystal field theory, iuag‘netic properties and | K3
2 spectral properties of complexes. _
CO | Explain preparation and properties of metal carbonyls | K2

CO | Givea compa}ative account of the characteristics of | K4
£ lanthanoids and actinoids

CO | Explain properties and uses of inorganic polymers of | K3
5 silicon, sulphur, boron andphosphorous

COURSE MAPPING CO -PSO

CO/PSO | PSOI PSO2 PSO3 PSO4 | PSO:
' COl 4 4 4 4 4
CcO2 4 4 4 4 4
Cco3 4 4 4 4 4
CO4 4 4 4 3 | 4
COs 3 2 2 3 | 2

e
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Objectives of the course
The course aims at providing knowledge on —— ;

> Relationship between biochemistry and medicine, com
blood
> Structure and properties of amino acids, peptides, enzyme.
vitamins and proteins
> Biological functions of proteins, enzymes, vitamins and hormones
» Biochemistry of nucleic acids and lipids

» Metabolism of lipids
UNIT I
Logic of Living Organisms :
Relationship of Biochemistry and Medicine

Blood - Composition of Blood, Blood Coagulation — Mechanism.

Hemophilia and Sickle Cell Anaemia

Maintenance of pH of Blood — Bicarbonate Buffer, Acidosis, Alkalosis.
UNIT II |

Peptides and Proteins

Aminf) acids — nomenclature, classification — essential and Non-
isssennal; Synthesis - Gabriel Phthalimide, Strecker; properties — zwitter
1on and isoelectric point, electrophoresis and reactions.

Pept?des - pepti-de bond — nomenclature — synthesis of simple peptides —
solution and solid phase. Determination of structure of peptides, N

terminal analysis - Sanger’s & Edmann method; C terminal analysis

oteln= ctioll= e ~
Pr rea renaturation: colour testg for

erties jon, :
prop dena—turatlo dary, tertiary and quater

: 101, -ecOn
oxidatio’ imary, S¢ . -
of proteins —pr . acids — general aspects of Mety
1sim
Metabolis le. 4
ne); wed ¥ . d Vitamins

tli .
%E]T 111 Enz}’mei1 Classiﬁcation‘ characteristics, fag

Nomenclaﬂtl_rjit;n; mechanism of ) enzyme action _

EI]ZyT;ZS?SIKoshlaﬂ 17 induced fit model. PTOenzy

hypo ’

coenzymes teric enzyme regulation. Vitam
. -oenzvmes; allosteric &

and 1_502’1 03; TPP. lipoic acld,.NAD_, NADP. FMN,

ﬁ}llncu?ll i'e CoA. folic acid., biotin, cyanocobal;

p OSp alc, ! &

UNIT IV

Amino acids
Components of nuc
structure of nucleos
RNA —types— structure
Hormones _
Adrenalin and thyroxine — chemistry, structure ar
structure elucidation).

UNIT V

Lipids

Occurrence, biological significance of fats, classific
Simple lipids — Oils and fats, chemical coOmpositio
—  hydrolysis,

leic acids - nitrogenous bases a
ides and nucleotides, DNA- st
- functions; biosynthesis of p

. hydrogenation,  trans-esterific:
tancidity; analysis of oils and fats — saponific
number, acid valye,
vegetable fats.

RM. value. Distinction

C o )
b'Omp‘ound lipids — Lipoproteins - VLDL. LDI
1ological significance. S
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1. Bahl, B. S.: Bhal, A. Advan
New Delhi, 2003

2. Jain, M.K.: Sharma, S.c Mode
Publications: New Delhi, 2017 |

3. Shanmugam, A. Fundamenials
6th

ced Organije Chemistry, 3rd o - S. Chand:

™ Organic Chemistry, Vishal

: of BfUCkenzf.?I.l' o1 Meodin
ed.: Published by the author, 1999 Y Jor Medical Students.

4. Veerakumari, ;. Biochemfstry. 15t
2004, '

5. Jain, J. L.: Fundament Is of Bi i
Delhi. 1083, ais of Biochemistry, 204 ed; S.Chand: New

Reference Books

1. Conn, E. E.; Stumpf, P. K. OQuiline of Biochemistry, 5t ed.; Wiley
Eastern: New Delhi, 2002. —

2. West, E. S.; Todd, W. R.; Mason, H. S.; Van Bruggen, J. T. Text Book
of Biochemistry, 4th ed.; Macmillan: New York, 1970.

3. Lehninger. A. L. Principles of Biochemistry. ond ¢d . CBS Publisher:

Delhi, 1993.
4. Rastogi. S. C. Biochemistry, 2" ed.: Tata McGraw-Hill: New Delhi,
2003.
5. Chatterjea, M. N; Shinde, R. Textbook of Medical Biochemistry, sth
ed.; Jaypee Brothers: New Delhi, 2002.

Website and e-learning source ‘
1) http:// library.med.utah.edu/N etBiochem/nucacids.html

ologyPages/1/ EnzymeKine

ed.: MJp Publications: Chennai.

2)http://users ren.com/jkimball.ma oltranet/Bi

tics.htm!

3) https://swayam.gov.m/co

4) https://onlinecourses.npte
Experimental Biochemistry.

urses/4384-biochemistry Biochemistry
l.ac.in/noc19_cy07/preview

Course Learning Outcomes

Course Learning Outcomes: Students will be able { L:év_a—l

CO 1 | Explain molecular logic of living organisms, K2
composition of blood and bloodcoagulation \ \

CO2 | Explain synthesis and properties of amino acids. K3
determination of structure of peptidesand proteins

CO 3 | Explain factors influencing enzyme activity and K2
vitamins as coenzymes \

CO 4 | Explain RNA and DNA structure and functions K2 |

CO 5 | Explain biological significance of simple and K2
compound lipids \ \

COURSE MAPPING CO -PSO

co/pso | Pso1 PSO2 | PSO3 PSO4 | PSOS‘\
COo1 4 4 | 4 4 | 4
Co2 4 4 | 4 4 | 4
co | 4 R B
CO4 4 4 | 4 3 | 4
CO5 3 2 | 2 3 | 2
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Objectives of the course
The course aims at providing an overall view of
» drugs design and drug metabolism _
» important Indian medicinal plants, common diseases
andantibiotics
drugs for major diseases like cancer, diabetes and AIDS

Ve

» analgesics and antipyretic agents

» significance of clinical tests
UNIT I-Introduction
Important  terminologies — drug,  pharmacognosy, pharmacy,
pharmacology, pharmacodynamics,  pharmacokinetics, clinical

pharmacology, pharmacotherapeutics, chemotherapy, toxicology,
pharmacophore, antimetabolites, mutation, bacteria, virus, fungi,
actinomycetes, vacqineg, pharmacopeia, posology and therapeutic index.

Sources of drugs — dosage forms - bio availability — routeg of
administration —absorption, distribution and elimination of drugs — dry
metabolism —prescription terms, s

Structure and pharmacological activity

Effect of — unsaturation, chain length, isomerism;
amino, nitro, nitrite, cyano, acidic, aldehydic, keto,
groups.

8IOUps - halogens
hydroxyl ang alky]
Development of Drugs -

Development of a drug — classic steps-

lead Compounds. COmparisop of

GE & 2 py method O W;;l' ;;iicinal plants

11-Indian

mportant Indian medicinal plap "
i

hi. adadodai, turmeric ang tho@tht

Unit
Some
mango: Sempaﬂlt s

ases and their treatment

s, prevention and treatment 91 the followy

~t;, es, . ] j 1as]

Cfduzt borne diseases— malaria, filariasis, Plag
g S 15 I

Ins heria, whooping cough. influenza, megg)e

Common dise

f&ggculosiS; Water que d?see}ses - c‘iholera, typh
Digestive system — jaundice; Respiratory S
system — epilepsy.

Antibiotics -

Definition — classification —  structure gy
chloramphenicol, penicillins . structure 4
chloramphenicol ; therapeutic -

streptomycin,erythromycin, tetracycline.

UNIT III-Drugs for major diseases
Cancer — common causes — chemotherapy

- classification —adverse effects of cytotoxic ag
chlorambucil : antj metabolites — methotrexate.

Vinca alkaloids vincristine,  vinblastir
management of diabetes — insulin; oral hyp
Su'lphonyl ureas  —  chlorpropamide ; bigu
thiazolidinediones .Cardiovascular drugs- ¢
arthythmic agents  —  quinidine, propranolo

Eﬁfxﬁ“‘fe dmgS.- Aldpmet, pentoliniumtartar
Symptom(;rld% sodi M nitroprusside. AIDS - ca
UNIT IV-fillll lpre\-,emlon —anti HIV drugs - Al
Classiﬁcationa Sesics and antipyretic agents
—action of analgesics — narco

. algesics = . gis : S
derlvatiVeS’ Pethidine. antipyretic ¢



2. Lakshmi S, (2004), Pharmaceutical chemistry,

3. Tripathi K D. (2018),

4. Ashutosh Kar, (2018), Medici

Anaesthetics

Definition, characteristic

) . ; S, classificati
anaecihefics. itrous oxice i a‘uonl - general anaesthetics — volatile
- - CYC Opropane f

', chloroform.h

;halothane.

trichloro  ethyle;
A 16— storage d
volatileanaesthetic i > acovantages and dise
advant 1etics — thiopental sodium - local dd\.fantages ;  non
vantages- esters — cocaine., j Anacsthetics — requisites -
Blood and haemotological agents
Blood- composition, grouping —

proteins — mechanism o ing: Coz .

Antl coagulants — coumaf;i(fll ?ttmtg' f Ct_)dgula_nts e oy G TG,

P £ s, antifibrinolytic agents — aminocaproic acid

emia— cz_lu.ses, types and control — anti anaemic drugs

UNIT V-Clinical Chemistry | |

Blood tests — blood count — complete haemotoeram — Hb. RBC

Platelets,ESR; bleeding and clotting ti o e test.
latelets, ; bleeding an clotting time — glucosetolerance test.

Significance of Clinical Tests

berum electrolytes - blood Glucose - orthotoluidine method; Renal

functions tests - blood urea, creatinine; liver function tests - serum

proteins, albumin globulin ratio, HDL, LDL, coronaryrisk index. Urine

examination — pH, tests for glucose, albumin.

Recommended Text

physiological functions of plasma

1. Jayashree Ghosh, (1999). A text book of pharmaceutical chemistry,

ond ed.. S.Chand& company, New Delhi.

sons, Delhi.
Essentials of medical pharmacology,

Jaypee brothers medical publishers ( P ) Limited, New Delhi.
nal chemistry, 7th ed., New

ageinternational (P) Limited,
Publishers, New Delhi.

Fefg}'g:;z]BgOls: (2013), Pharmaceutical chemistry,

6thed .. Himalaya

3rd ed.. Sultanchand&

gth ed.,

: i 0l-1
inorganic ( vol-1 )

publishing house, Bombay.

Chatwal G R, (1991). Pharmaceutical chemistry, organic

Himalaya publishing house, Bombay.

3. Patrick G, (2002), Instant Notes Medicinal Chemistry,
Private Limited, New Delhi.

4. Intellectual Property Rights. NeerajPandey. Khushd
Publisher: PHI Learning Pvt. Ltd., 2014 ISBN:

t2

9788120349896.
Website and e-learning source

| delele lectures/gsar |.pdi

zj_lift_p::";"'ﬁ-w;\'f_.-imnmédicinalplams.ini‘of
3. https:l,fwww.wipo.intfabout-ip/en/
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Course Learning Qutcomes
Qutcomes: Students Wi

Course Learning
CO | Define the pharmaceutical terminologiess
i pharmacological

1 describe  the principles 1m0
activity, drug development, clinical chemistry.
and treatment of

hematology. therapeutic drugs
diseases: list the types of IPR and trademarks.

ment of drugs. structural activity,

CO | Discuss the develop

2 disease types, physio-chemical properties of
therapeutic agents, significance of medicinal
plants,clinjcaltests and factors for patentability-

/ﬁ
involved in structural activity

CO | Apply the principles
3 and drug designing. functions ofhaematological
and

estimation  of clinical paramcis

on of drugs for major diseases.

agents:
therapeutic applicati

e e
0 of analgesics and anasthetics,

asma protiens

CO | Explan classificatio
4 and physiological functions of pl

o of clinical tests Jike blood
d coronary Tisk index

CO | Explain the significanc

5 urea, serun proteins an

PING CO -PSO
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O-bjectives of the Course
Th_IS_ course aims at providing knowledge on
# Introduction to nanoparticles/clusters and nanocomposites
properties of nanomaterials
characterization of nanomaterials by different methods
synthesis of carbon nanotubes, graphene, quantum dots. self-
assembled nanomaterials

~ applications of nanomaterials as sensors

VOV YV

UNIT I

Introduction to nanoscience

Definition of terms — nanoscience, nanoparticles, clusters. quantum dots,
nanostructures and nanocomposites. Electron behaviour in free space,
bulk material and nanomaterials.

Synthesis and stabilization of nanomaterialsTop d_ovlvn approach
(physical methods), mechanical dispersion — ball rpﬂhgg, methodg based
on evaporation of a precursor-inert gas lcondensatlon, ion spu‘rterm_g,aCh
spray pyrolysis, aerosol synthesis—nanol1thqgraphy. Botto_mflup;i]s)ldo
(chemical methods) - solvothermal synth_esm, photochem;c_a m " e,l
gamma radiolysis, sonochemical synthesis, electro depo51‘[‘1c():ln.csi;}L gagcms
method, nanomaterials via chemical routes- solvents reducing >

' static steric

capping agents-stabilization of nanopagtll)glrttiis{:lée]egcrtéafttﬁtlﬁn az?)lution,
R ion stabilizers, nan B i,

féa;r?llall]a?:[aetzllogfofv{‘iqun nLa:ngmuir _ Blodgett (L-B) method, reverse mi

13

emulsion method.

Unit II

Properties of materials on a nanoscale

Optical properties of metal and semiconductor nanomaterials- surface
Plasmon resonance (SPR), surface enhanced Raman spectra (SERS),
quantum confinement effect, tuning of optical spectrum. Magnetic
properties - Fe304 particle, supra magnetic properties. electronic
properties, Chemical properties- chemical process on the surface of
nanoparticles, catalysis. mechanical properties.

UNIT III

Techniques employed for characterisation of nanomaterials
Spectrocopy — UV-visible, Photoelectron spectroscopy — Electron
microscopy — Scanning Electron Microscopy (SEM), Transmission
Electron Microscopy (TEM), Scanning probe microscopy (SPM) —
Atomic Force Microscopy (AFM), Scanning Tunneling Microscopy
(STM), Optical microscopy — confocal microscopy. X-ray diffraction
(XRD) [Principle and Block diagram only].

UNIT IV

Special nanomaterials

Carbon Nano Structures Carbon nanotubes: Introduction - types - zigzag.
armchair, helical, synthesis by CVD, Functionalization of Carbon
Nanotubes, Reactivity of Carbon Nanotubes, Field emission, Fuel Cells,
Display devices .

Other Important Carbon based materials: Preparation and
Characterization Fullerene, Graphene, properties, DLC and
nanodiamonds and Applications

Semiconductor nanoparticles: Quantum dots, synthesis — chemical

synthesis using clusters, properties, porous silicon — electrochemical
etching, aerogel — types — silica aerogel, resorcinol formaldehyde (RF
aerogels, zeolites — applications.

Self Assembled Nanomaterials: Self Assembled Monolayers (SAMS) -
inorganic, organic molecules.

UNIT V

Application of nanomaterials ) .
Biomedical Applications- drug, drug delivery, biolabelling, artificia
implants, cancer treatment. Sensors - Natural nanoscale Sensors
chemical sensors, biosensors, electronic noses. )

Optics & Electronics — Nanomaterials in the next generation comput
technology. high definition TV, flat panel displays, quantum dot lase
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O i, Nanotechnology” principles and |

- Sulghha K Kulkami. A log |

| G i O 0 e U . Nanoscience and
L X [Understanding -

The Essentials. any [imited.

- Pradecp. T. Nano. s . Mg Comp
Namosechnology- 121 McGraw-Hill Publis

\{'“{kﬁu ok PrfanpleS Of _\anO.SCI:’?CE' aﬂd

Shah MA: loxesr -‘hmad', : New Delhi. 2010.

\Nanotechnology- Narosa Publishing House. W Murday

1 _\‘-ﬁzth\'. BS: ghaﬂkal’ P. Baldev Raj. Rath. BI_B Jam_e.S- .
Texthook of Nanoscience and Nanotechnology:Universities press.
India L1d Hyderabad. 2012.

Reference Books ) .

i Sharma PK.. Understanding Nanotechnology: Vista International
Publishing House. Delhi. 2008.

2. Chardes P. Poole Jr.. Frank J. Owens. Inrroduction fo

Nanotechnology: A John Wiley & Sons. INC.. Publication. 2003.

Viswanathan B.. Nano Marerials:Narosa Publishing House. New

Delhi. 2009.

4. Edlwq by CN.R. Rao: Mu'ller.A; Cheetham, A K. Nanomaterials
C:hemxsn*y Recent Developments and New Directions. WILEY-VCH
Verlag GMBH & Co..KGaA. Darmstad.

5. Jing Zhong Zhang, Optical :

: _ - properties =
J\.:anomarenals; World Scientific Pu};)lishino ;nd Specn-'o Scopy  of
Website and e-learning source gL Lud, Slﬂgapore.

1) http://www.nanotechnology ¢
/.com/
2) hitpy/ /nCCr.iiUn.ac_in/Nanoi}l ateﬁalc}sogcsli‘“qdm 5798 pdf
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Objectives of thecourse

The course aims at providing an overa]]
~ Operation and troubleshooting of chemical instruments
- fund_amc?ntals of analytical techniques and its -
) application in the characterization of compounds ‘
~ theory of chromatographic separation and

theory of thermo / electro analytical techniques

# stoichiometry and the related concentration terms

view of the

v

UNIT-I--Qualitative and Quantitative Aspects of Analysis

S.I Units, Distinction between Mass and Weight. Moles, Millimoles,
Milli equivalence, Molality, Molarity, Normality, Percentage by Weight
and Volume, ppm. ppb. Density and Specific Gravity of Liquids.
Stoichiometry Calculations

Sampling, evaluation of analytical data, Errors — Types of Errors,
Accuracy. Precision, Minimization of Errors. Significant Figures. Methods
of Expressing Precision: Mean, Median, Average Deviation, Standard
Deviation, Coefficient of Variation, Confidence Limits, Q- test, F-test, T-
test. The Least Square Method for Deriving Calibration pllots .

UNIT II-Atomic Absorption Spectroscopy: Basic principles of
instrumentation (choice of source, monochromator,_de‘_[ector. choice of
flame and Burner designs. Techniques of_alomlzatlon and\.szur{pl:aI
introduction; Method of background correction, sou;ces of Lll(?m:lca
l-mel.feremes' and their mgthod of re_mova]_. T;I‘echmques for the quantitative
estimation of trace level of metal idns Tf%m‘-"i"’am‘ samples.
Nl

w ot

UNIT III- UV-Visible and IR Spectroscopy
Origin of spectra, interaction of radiation with matter. fundamental 1z

spetroscopy and selection rules, validity of Beer-Lambert's law.
UV-Visible Spectrometry: Basic principles, instrumentation (choi
source, monochromator and detector) for single and double
instrument; Basic principles of quantitative analysis: estimation of
ions from aqueous solution, geometrical isomers, keto-enol tauic
Infrared Spectroscopy: Basic principles of instrumentation (cho
source, monochromator& detector) for single and double
instrument; sampling techniques.

UNIT IV-Thermal and Electro-analytical Methods of Analysis
TGA and DTA- Principle, Instrumentation, methods of obt
Thermograms, factors affecting TGA/DTA, Thermal analysis of
nitrate, calcium oxalate and calcium acetate

DSC- Principle, Instrumentation and applications.

Electroanalytical methods: polarography - principle. instrumentati
applications. Derivative polarography- Cyclic Voltammetry - princiy
UNIT V-Separation and purification techniques

Classification, principle. Factors affecting - Solvent Extraction — L
- Liquid Extraction,

Chromatography: Column, TLC, Paper, Gas, HPLC and Electroy
Principle. Classification, Choice of Adsorbents, Solvents, Prepa
Column, Elution Mechanism of separation: adsorption. partitios
exchange. Development of chromatograms and Rf value.

RecommendedText
1. Vogel, Arthur I: A Test book of Quantitative Inorganic s
(Rev. by G.H. Jeffery and others) 5th Ed., The English L
Book Society of Longman.

. R. Gopalan, P. S. Subramanian and K. Rengarajan, Eler
Analytical Chemistry, Sultan Chand, New Delhi, 2007

. Skoog, Holler and Crouch, Principles of Instrumental :
Cengage Learning, 6th Indian Reprint (2017).

4. R. Speyer, Thermal Analysis of Materials, CRC Press, 1993

5. R.A. Day and A.L. Underwood, Quantitative Analysis, 6t

Prentice Hall of India Private Ltd., New Delhi, 1993

(&
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Refereace Baaka
© D. A Skoog. D. M. West and F_ J. Holler. Analytical Chemisit An

Iorodaction, Sthedn. Saunders college publishing. Philadelpiiz
195%
> Dash I N. Analvtical Chemistry: Theory and Practice. Sult2n Chand
arid wrs Educational Publishers. New Delhi. 2011.
Christian. Gars [, Analytical Chemistry, 6th Ed..
Soms. New York, 2004.
¢ Mikes. O. &Chalmes, RA. Laboratory Handbook of
Chromatographic & Allied Methods, Elles Harwood [.1d, London
s G.H. Jeffery, J. Bassett, J. Mendham and R.C. Denncy. Vogel's
Texthook of Ouantitative Chemical Analysis, sixth edition Pearson
Fducation, 2000

John Wiley &

W ebsite ande-Jearning sources
I btp://www cpagovirpdweb(0/docs marlap/402-h-04-001b-14-
final pdf

2. hup://eric.ed gov/?id 346287

1. bttp://www sjsuedu/faculty/ watkins/diamag.htm

4. hup.//www britannica,com/f} schecked/topic/ 108475/ scparation-
and-purification

hitp.//www ,r;hcmi*-.lry,u:,r://*--.!r;jr,-hmrm::ry.htrn

Students will be able
-~ in the calibration ang
,\ppl}' error S. e);plaiﬂ theory.i

instrumem .
lication of flame PphOTOMEUY and g

_ = 1 d applicatiog
——  heoTy- ms'm]menta'{lon and app
coO | E}splamble gl Infraredspectroscopy.

2 UV visi

discuss  instrumentation, theory

s of thermal and electrochen

=~ Able to 4B
' (“30 : applicatlon

H techniques
i_ l o e e e
. (T()—f [-xplain the use of chromatographic techniques ir
4 separation and identification ofmixtures
" CO [-,kplain p_r;:p_a_rati()n of solutions, stoichion
5 calculations
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Objectives of thecourse
This course aims at providing knowledge on

» classification, isolation and dj .
: ' 1Scussin )
alkaloids and terpenes g the properties of

» preparation and properties of saccharides
» biomolecules
» different molecular rearrangement

» preparation and properties of organometallic compounds

UNIT I- Alkaloids

Classification,  isolation, general properties- Hofmann Exhaustive
Methylation; Structure elucidation - Coniine, piperine, nicotine.
Terpenes: Classification, Isoprene rule, isolation and structural

Jucidation of Citral, alpha terpineol. Menthol, Geraniol and Camphor.
UNIT II- Carbohydrates

Definition and Classification of Carbohydrates with exampleS;R_e}aﬁ“'e
sonfiguration of sugars. Determination of configuration (F ischer’sProof).
definition of enantiomers, diastercomers. epimers and anomers with
uitable examples.

i ' _ aldohexoses and
donosaccharides— configuration — s

D and L hexose

etohexoses - '

: - L ties, reactions,

ilucose, Fructose — Occurrence, _preparation. propeiiss

fruc s dati ; ;
tural elucidation, uses. - descending. aldose to

Merconversions of sugar Series — asc

17

ketose and ketose to aldose.

Disaccharides — sucrose, lactose, maltose - preparation, properties and
uses (no structural elucidation).

Polysaccharides — Source, constituents and biological importance of
homopolysaccharides- starch and cellulose, heteropolysaccharides —
hyaluronic acid, heparin.

UNIT III - Molecular rearrangements:

Molecular Rearrangement: Type of rearrangements, Mechanism for
Benzidine, Favorskii. Clasien, Fries, Hofmann. Curtius, Schmidt and
Beckmann, Pinacol-pinacolone rearrangement

UNIT IV - Special reagents in organic synthesis
AIBN, 9BBN, BINAP/BINOL. BOC, DABCO, DCC,
NBS/NCS, NMP, PCC,

TBHP, TEMPO

Organometallic compounds in Organic Synthesis

DIBAL, DMAL

Preparation, Properties and applications:

Grignard Reagents, Organo Lithium Compounds, Ziegler — Natta,
wilkinson, Metal Carbonyl, Zeiss’s Salt
UNIT V -Green Chemistry: Principles, chemistry behind each princi
and applications in chemical synthesis. Green reaction media — gr
solvents, green reagents and catalysts; tools used like microwave andul
sound in chemical synthesis.
Recommended Text

1 M.K.Jain, S. C.Sharma,

Publishing, 4th reprint,2009.
2 S.M. Mukherji, and S.P. Singh, Reaction

Chemistry, Macmillan Indialtd., 3t edition,2009

Arun Bahl and B.S. Bahl, Advanced organic chemistry, NewD
S Chand& Company Pvt. Ltd., Multicolour edition,2012.

4 P. L.Soni and H. M. Chawla, Text Book of Organic Chemist

Modermn Organic Chemistry, Vis

Mechanism in Org

%)

Sultan Chand & Sons, New Delhi, 20t edition. 2007.
5 C Bandyopadhya; An Insight into Green Chemistry; Published o
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Rt;fe;‘{enc; Bhljl(:)k;ison and R. N. Boyd. Organic Chemistry:

o I -

Education, Asia.6th edition. 2012 . s john wiley
2. T.W.Graham Solomons. QOrganic Chenustry-

Sons.11th edition. 2012. aw-Hill
3. A. Carey Francis. Organic Chemistry. Tatd McG

Education Pvt. Ltd.. New Delhi.7t editiol(l-lzggogl)q England, Wesley

4. 1. L. Finar. Organic Chemistry. Vol.
Longman Ltd. 6th edition, 2006.
5. 1. A. Joule. and G. F. Smith, Heterocyc

Edition. 2010.
Website and e-learning source

1.www.epgpathshala.nic.in
2.www.nptel.ac.in 3.http:/swayam.gov.in

4. Virtual Textbook of Organic Chemistry

2 th
lic Chemistry: wiley, 3

5. https://vlab.amrita.edu/
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Theory

Objectives of thecourse

The course aims at providing an overall view of the

phase diagram of one and two COmponent systems

chemical equilibrium,

separation techniques for binary liquid mixtures

electrical conductance and transport number. |

galvanic cells, EMF and significance of electrochemicalseries.

Y ¥V ¥V WV v

UNIT-I - Phase rule

Definition of terms; derivation of phase rule ; application to one
component systems — water and sulphur - super cooling, sublimation : two
component systems — solid liquid equilibria- simple eutectic (lead - silver
and bismuth - cadmium), freezing mixtures (potassium iodide- water),
compound formation with- congruent melting points

(magnesium — zinc and ferric chloride — water system). peritectic
thange (sodium — potassium), solid solution (gold-silver); copper

sulphate — water system.
UNIT II - Chemical equilibrium ' s
Law of mass action — thermodynamic derivation — relationship between

Kpand K¢ —application to the homogeneous equilibria — digsocia}tlgn of
PCIs gasN204 gas —equilibrium constant and degree of dissociation

ormation  of HI, NH3 .,and SO3 —heterogene.ous y qqllll:rml:an’_t
lecomposits : : ate —Lechatelier principle =
*ecomposition of solid calcium carbon f equilibrium

10ff reaction isotherm — temperature dependence o7
onstant — yan’t Hoff reaction isochore '— Claypero

AausiusClayperon equation and its applications:

n equation —

19

UNIT III- Binary liquid mixtures )

Ideal liquid mixtures — non ideal solutions — azeotropic mixtur
fractional distillation — partially miscible mixtures — phenol-w
triethylamine-water, nicotine-water — effect of impurities on
solution temperature; immiscible liquids- steam distillation; Nern

distribution law — applications.
UNIT IV- Electrical Conductance and Transference

Arrhenius theory of electrolytic dissociation — Ostwald’s dilutic
limitations of Arrhenius theory; behavior of strong electrol;
interionic effects Debye Huckel theory —Onsager equati
derivation), significance of Onsager equation, Debye Falkenhage
Wien effect. Ionic mobility — Discharge of ions on electrolysis (F
theoretical device), transport number —determination —
Hittorf’s method, moving boundary method — factors affecting tre
number — determination of ionic mobility; Kohlrausch’s Ik
applications; molar ionic conductance and viscosity (Walden’s ru
applications of conductance measurements — determination ©
degree of dissociation of weak electrolyte, dissociation constant
weak acid and weak base, ionic product of water, solubility
solubility productof sparingly soluble salts - conductometric titrati
— acid base titrations.

UNIT V- Galvanic Cells and Applications

Galvanic cell, representation, reversible and irreversible cells, E
its measurement — standard cell; relationship between electrical en
chemical energy: sign of spontaneity of a reaction,
reversible electrodes, electrode potential, standard electrode |
primary and secondary reference electrodes, Nernst equation for
potential and cell EMF; types of electrodes — metal/metal ic
amalgam/metal ion, redox electrode; electrochemical s
applications of electrochemical series.Chemical cells with anc
transport, concentration cells with and without transport;
Applications of EMF measurements

applications of EMF measurements — determination of

coefficient of electrolytes, transport number, valency of ions,
product, pH using hydrogen gas electrode, quinhydrone electrode
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electrode, potentiometric titrations act e of diphenylam!
precipitation titrations. redox i ndlCﬂthrt‘.; l;-uc
the titration of ferrous iron against dichrome « Hy
Industrial component _ -4 Zn-ail, Fuel cells
Galvanic cells- lead storage. Ni-Cd. L1 and &
02 cell .
Recommended Text of Physic 4l Chemistry

1. B.R. Puri and L.R. Sharma. PI’illCiP[eS ; tion, 2021
ShobanLalNagin Chand and Co.. forty elghth edfiﬁglsi’cal

2. Peter Atkins. and Julio de Paula, James Kee al eleventh
Chemistry. Oxford University press. [nternation

edition, 2018. _
ArunBahl. B.S. Bahl, G. D. Tuli Essentia

chemistry, 28th edition 2019, S, Chand & Co.
4. S. K. Dogra and S. Dogra, Physical Chemistry through

Problems: New Age International, fourth edition, 1996.
5. 1. Rajaram and J.C. Kuriacose, Thermodynamics,

ShobanLalNagin Chand and CO., 1986.

Reference Books _ _
1. K. L. Kapoor, A Textbook of Physical Chemistry, Macmillan

India Ltd. third edition,2009.
2. Gilbert. W. Castellen, Physical Chemistry, Narosa Publishing

House, third edition, 1985.

3. P. W. Atkins, and Julio de Paula, Physical Chemistry, Oxford
University press, seventh edition, 2002.

4. B.R. Puri, L.R. Sharma and M.S. Pathania, Principles of
Physical Chemistry, Shobanlal Nagin Chand and Co.
Jalendhar, forty first, edition, 2001

5. D.N.Bajpai, Advanced Physical Chemistry. S.C
2001 ¥s o. hand&CO,

Website and e-learning source
https://nptel.ac.in https://swayam.gov.in
https://archive.nptel.ac.in/content/stor

age2/courses/] 12108150/ df/PPT
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mixture, cOmpone g elting pmm;:;

lid solutions. e
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of PCl5, N204 and formation of HI, N 315853

Jecomposition of calcium  carbonate, Dy

important principles such as Le chatelier Pringy
Hoff reaction isotherm andClausius-Clayperop ¢y,

Constr

— =T Identify an appropriate distillation method for

03

O

separation of binary liquid mixturessuch as azeq
mixtures, partially miscible mixtures and immisg

liquids.
CO 4 | Explain the significance of Arrhenius theory, Det
Huckel theory, Onsager equationand Kohlrausch’

conductance.

CO 5 | Construct electrochemical cell with the help of
electrochemical series and calculate cell EMF. D
the applications of EMF and significance of pote

L\ titrations.
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.y _Objectives of rse T30 | 100
[ This course aims at providing o
0 » Basic principles of physica] chem;
g ) mistr el
. » Hands on experience in carrying 0111};}f:e){mnm.e s
I UNIT I- Phase diagrams “XPeriments

Y 1. Simple eutectic - determination of eutect;

7 b b Clic te .

| composition of naphthalene- femperature ang
0 .

¢ diphenyl amine or naphthalene-dj

y 2. Determination of Transition

g

Pheny] System
e

nation of '
) 3. Determina oL upper critical solution temperature of phenol —water
< system
y 4. Effect of an electrolyte on miscibility temperature of phengl — water
system

' Determination of concentration of s
 chloride system.

UNIT II - Distribution Iaw

6. Determination of the distribution coefficient of iodine between
carbon tetrachloride and water.

7. Determination of equilibrium constant of the reaction

odium chloride using phenol- sodium

I 3 I I3

: y ive I iodide
8. Determination of concentration of the given potassium
solution using the above equilibrium constant.

UNIT 1]
lectrochemistry

21

9. Conduct
hydroxide

10_.P0ten.tiometric titration of Ferrous ion against Potassium dic]
using quinhydronde electrode.

REFERENCE BOOKS
I. Sindhu, P S. Pra
New Delhi, 2005.
2. Khosla, B. D. Garg,V. C.; Gulati, A. Senior Practical P}
Chemistry, R. Chand : New Delhi, 2011.

Gupta, Renu, Practical Physical Chemistry, 15t Ed.;
International : New Delhi, 2017.

Website and e-learning source : https://www.vlab.co.in/broa
chemical-sciences

_Course Learning Outcomes
Coursg}earning Outcomes: Students will be able

CO | Describe the principles and methodology for the
1 practical work.

Explain the procedure, data and methodology for the

ometric titration of Hydrochloric acid against Sod

cticals in Physical Chemistry, Macmillar

CcO
2 practical work

co | Apply the principles of phase rule and
3 electrochemistry for carrying out the practical
work
CO | Demonstrate laboratory skills for safe handling of th
4 equipment and chemicals

COURSE MAPPING CO -PSO

CO/PSO | PSO1 PSO2 PSO3 PSO44\
Co1 4 4 4 4
CcO2 4 4 4 4 |
COo3 4 4 4 4
CO4 4 4 | 4 3




DSE-III (CHOICE-T)

INORGANIC CHEMISTRY -II U23CHGEL:

CATEGORY

Theory

Objectives of thecourse
The course aims to provide knowledge on
~ Tracer elements and their role in the biological system.
~ Iron transport and storage
~ Metallo enzymes, oxygen transport.
~ Silicates and their applications
~ Industrial applications of refractories, alloys, paints and pigments
UNIT I -Bio- inorganic Chemistry
KT, Mg,2+ Ca2t: Fe3*, cu2+

and Zn?* in biological systems. Effect of excess intake (Toxicity) of
Metal ions — trace elements - As, Cd, Pb, Hg

Essential and trace elements: Role of NaJr

UNIT II - Metal ion transport and storage

ron — storage, transport - Transferrin and Ferretin; Iron-porphyrins —
nyoglobin, haemoglobin — oxygen transport - Bohr effect:
.odlumfpotasmum pump, calcium pump; transport and storage - copper
nd zinc.

NIT III - Metallo enzymes

22

palamin (Vita
ns of carboxy
Zn-Cu

oco
of cyan
ases, structure functio

synthet -
L Metalloenzymes and UuSe€S,

Isomerase and s

d;
ture of Co-C bon st e
o metalloenzyme — mee hydrase, Vitamin b
A, zinc function, carbonic aniy SFe-2S — rubredo

structure and b
and isomerase - Iron-s

ferridoxin, Iron sulphur clust
Invivo and Invitro nitrogen
and molybdo enzymes.
UNIT 1V - Silicates

phur proteins -
er enzymes.

0
1 i

ties of silicates, structure — types

1
Introduction — general (P"1 O(I:J({:n) pyrosilicates (tholl'tV E?UE
silicates(zIr et silicates
sil to I‘tgl , roxenes), Iing silicates(beryl). Sht] structure
Z;[lz(;a;tzss)py silicates having three dimensiona

arines)
f)elsllll'tre?\f}l ]il;lag:lstrlal Applications of Inorganic Compound

Yaints and
Refractories, pyrochemical, explosives. Alloys, Ialtnt o
requirements of a good paint; classification, constitue

pigments, vehicles, thinners, driers, extenders, anti- knock;lng
skinning agents, plasticizers, binders-application; varnishes

enamels. - o
Nanocomposite Hydrogels: synthesis, characterization and

Industrial visits and internship mandatory.
Recommended Text

l. Puri B R, Sharma I. R, Kalia K C (2011), Principle:

Chemistry, 31th ¢q_ Milestone Publishers & Distributors
2. Satya Prakash, Tuli G. D. , Basu S. K., Madan R. D. (2C

Inorganic Chemistry, 18th Edition, S. Chand & Co.. New

(5]

Lee J D, (1991), Concise T
Wi[liaml--leinemann London.

4 WV Malik. G D Tuli,
Inorganic Chemistry, Scha

norganic Chemistry, 4t

R D Madan. (2000),
nd and Company [ td.

Selec



F A. K. De. Text book of Inorganic Che

dition. 1992 mistry,

W .
iley Eagt Ltd, seventh

an d.. S.Chand and Company, New Pl Inorganjc Cheinistry
i. ;

3. Gopalan R. (2009) Inorganic Chemjigy; for Ung
Edition, University Press (India) Private Limiteq, }e{r draduatts Ist
Yderabad
3, Sivasankar B, (2013) Inorganic Chemistry, 1t Edition, p
earson

Chennai

s Alan G. Sharp (1992), Inorganic Chemistry, 34 Fdigion Agdic
Wesley, England : ition-

s Peter Atkins, Tina Overton, Jonathan Rourke and Mark Weller
[norganic Chemistry, Oxford University Press, sixth edition, 2614.

Website and e-learning source
1. www.epgpathshala.nic.in

2. www.nptel.ac.in

3 http:/swayam.gov.in

Course Learning Outcomes
Course Legr}:ing Qutcomes: Students will be able l Le\m
Co Ability to explain the importance of tracer elements | K2
on biological system.

Explain the metal ion transport, Bohr effect, Na, K, K3

Ca pump.

CO | Explain the function of Vitamin B12, Zn-Cu enzyme, \K4 \

ferredoxin, cluster enzymes.

Classification and structure of silicates. \

. : : \ K2
Explain the manufacture of refractories, explosives,
paints and pigments

COURSE MAPPING CO -PSO

\comsol PSO1 | PSO2

| col | 4 | 4
| co2 I
co3 | 4
CO4 4
CO5 4

Howo &L Chomis

H.O.D. QF OHEN' T{x\{

@ovt. College for Wam %

KUMBAKOY © —
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DSE-III (CHOICE-II)

POLYMER SCIENCE _______
CATEGORYI HOURSI @ MAEK
= =
x L /T P |O § =
o
& =
| Theory s [ [ | J4a 25 |75

Objectives of thecourse _
The course aims at providing an overall view of

> classification of polymers, preparation of polymers
» kinetics of polymerization and characterization of polymers
» analytical techniques used to characterize polymers

> reactions of polymers
» speciality polymers like PVC, PMMA

UNIT I- Introduction

Difference between polymer and macromolecule — classification —
synthetic and natural, organic and inorganic, thermoplastic and
thermosetting. Plastics, elastomers, fibres and liquid resins.

Techniques of polymerization

Bulk, solution, emulsion and suspension polymerization

Unit — I1- Kinetics of polymerization

Kinetics of condensation and addition polymerisation; ionic, freeradical,
copolymerisation and coordination polymerisation — reactivity

ratios — block and graft copolymers.

Characterisation of polymers
Appearance, feel and hardness, density, effect of heat, solubility,

combustion, tensile strength, shear, stress, impact strength, mechanical,
thermomechanical and rheological properties of polymers in

viscoelastic state.
UNIT III - Molecular Weight and Properties of Polymers

Molecular Weight of Polymers-Number Average and Weight Average

24

T - S - O
sedimentation velocity a:
{

1 o gel permeation chromatogra
_ yiscom olymers — Glass_ Transitigy Te
hase Tra?smons, FaCTOrs ‘
: tance O '

" regatlon ature, Impor . .
'IA“l'éziisitiOﬂ Ten:lper erature, Heat Distortiop T

: Temp . .
Glass Trinillit;?g’ of Polymers: Crystalline Beha,
DTA,Crystd

Crystallinity o
UNITIV.  lymers-Hydrolysis, Acidolysis, Amipg
1101
Reacf}fuﬁon Reactions (One Example Each) ‘
EUb?‘tl on Cross-Linking and Reactions of Specific
yclisa ]

in the Polymer

r =

mer technology _ |
Iljfggessillg of polymCrS - castmg,' thermoformm
extrusion, compression, blow moulding — foaming

reinforcing — processing of fibres — melt, wet and dry s

UNIT V - Speciality polymers

Polyelectrolytes, conducting polymers, polymeric T

phase synthesis, biomedical polymers, liquid cr

electroluminescent polymers — two examples of each

Polyethylene, PVC, PMMA, polyester; rubber — sy

vuleanisation of rubber.

Polymer Degradation

Ezg?astigi a]izgg}(liatign - Therma_L Mechanical, Ul

Rijherten emical Degr&}datlon Methods. |
atural and Synthetlc—Structurc, Mechanis

Biodegradable and N :
on-Biod o
RecommendedText egradable Polymers.

Gowarik i
_‘ eE VR NG Viswanthan and Jayade

2. New Dél L:
hi: New Age Internationg] 2015



Aisra G.S. Illtl‘Dductory

Polymer ¢ :
3 hemist
Fastern. 2010. Y. New Delp;. Wiley

 Bahadur P - S?Str_y N V. Principles of Pol

Delhi: Narosa Publishing House, 2005 ymer Science. New
g Ahluwalia, VK Anuradha Mishra, Polymer Seie

Ane Books India: New Delhi, 2008. fice A Text Book,
. Morrison, R. R.: Boyd, R. N Bhattacharjee

Chemisiry. 7th ed.: Pearson: New Delhi, 2011.
eference Books .
" Billmeyer. F.W. Polymer Science. India: Wiley-Interscience, 2007

Seymour, R. B.. CarraherJr.C.E. Polymer Chemistry: 4n
Jniroduction, Marcel Dckker .

Inc : New York, 1981.

Sinha, R. Qutlines of Polymer Technology, Prentice Hall of India:
New Delhi, 2000.

Joel R. Fried, Polymer Science and Technology. 31d ed.: Prentice
all of India: New Delhi, 2014.

S. K. Organic

ebsite and e-learning source

https:/polymerdatabase.com
http://amrita.vlab.co.in/?sub=2&brch= 190&sim=603&cnt=1
3.http://\xww2.chemistry.msu.edu/faculty/reusch/VirthtJml/polymerS-
htm

4 hitp://nsdl.niscair.res.in/bitstream/123 456789/406/2/
htstoft+polymers.pdf

Moleculartweig

Course Learning Qutcomes

| Course Learning Outcomes: Students will be able l Level
CO Explz}in classification of polymers, elastomers, fibres | K2
1 and liquid resins

CO | Explain addition and condensation polymerization. K3
2 mechanical properties of polymers

CO | Determine the molecular weight of polymers, and | K4
3 explain the thermal properties of polymers

CO | Explain reactions of polymers and polymer K3
4 processing
CSO Discuss speciality polymers like PVC, PMMA, k32
| | rubbers, biodegradable polymers
COURSE MAPPING CO -PSO
[ co/pPSO | PSO1 PSO2 PSO3 PSO4 | PSOS5
Col1 4 4 4 4 | 4
CO2 4 4 4 4 | 4
CO3 4 4 4 4 | 4
CO4 4 4 4 I
CO5 4 4 4 3 | 4
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DSE-1V- AGRICULTURAL CHEMISTRY (CHOICE-I)
CATEGORY HOURS MARKS |

CIA

]
L [T [P JoO §<

W/ CREDITS

125 [75 [100 |

Theory ; ,L].l | | E
OBJECTIVES

» To learn about physical and chemical properties of soils

» To study about fertilizers .micro nutrients and bio-fertilizers
» To create an awareness about organic and green manures

» To apply the controlling measures of pests.

UNIT-I
L.1. - Soil physical properties-soil separates and particle size distribution-
soil texture and structure-bulk density, particle density, pore space. soil air,
soil temperature, soil water, soil consistence-significance of physical
properties to plant growth.
1.2, Soil chemical properties- soil colloids-inorganic colloids -clay
minerals-amorphous-organic colloids-sojl organic matter-decomposition-
humus formation-significance on soil fertility. soil reaction-biological
properties of soil-nutrient availability.

UNIT 11

L.1. Fertilizer-definition-fertilizer recommendation based on soil testing-
fertility index-nitrogenous fertilizers (preparation and structure is not
necessary)-effect of nitrogen on plant growth and development.
Phosphate fertilizers (preparation and structure is not necessary)-effect of
phosphorous on plant growth and development.

L.2. Secondary and micro nutrient fertilizers-complex fertilizers-complex

and mixed fertilizers-sources, manufacture, properties and reactions in
soils.

.. biofertilizer-rhizobium, azZospiri
NIT 111 . mgen  1XINE . = q |
:j]_ Biofertll}ig_er_;lngjtfgi fertilizer-bacteria bacillus. pseudomonas, ¢
; biliz1
hosphate moDIZ N ﬁ . )
gspergillus- penf:ﬂllur;l-_low release fertilizers — LOI:HP&[&‘OI]]IZ‘} of ferti];
1:2. Pl‘eplara;l-olz ;ref;?aration of different fertilizer mixtures-fert
ertilizer blendifier i crops.
;i:tslclription for different soils and crop

UNIT IV ' )
4.1. Nutrient potential of
i i—r leaf manure-bulky organic and concentrated or

n

ures-gree i e
4.2. Green man tgénriched farm yard manures. composting of coir
manures-compos £ lifers dnd 4 wastes-oil cakes, bone meal,
a arm

egrated nutrition managem

different organic manures- agricultural. industri;
1 =}

3 le
sugarcane trash, leal D
poultry manures-fertilizers use efficiency

UNIT V ; .
5.1. Pest management and control: o _ -
Pestic_ides-chaécteristic&uses-fate of pesticides 1n soil and plants-imp;

pesticides on environment-safety measures in the analysis and handl;

pesticides. o o N
5.2. Insecticides, Fungicides, Herbicides and Acaricides-definition —exa

and uses Structure and formula only.
REFERENCE BOOKS:
1. N.C. Brady The nature and properties of soils, Eurasia publ
house, (P) Ltd 9" edition 1984.
2. Biswas, T.D. and Mukerherjee S. K. 1987 The text book ¢

science.
3. Al Daji (1970) A text book of soil science, Asia publishing |
Madras. S

* tDoonl?[L{e’ R.L.Miller and Shickluna.J.C .. 1987. Soils-An introdi
Sous and plant growth, Prentice hal] of India (P) Ltd.. New D

S. Colling. G.H. 1955 C BT s
Co., Newyork. > Commercig] fertilizers, McGraw Hijll publ
6. Tisdale S.L. Nelso
il 1, - T
fertilizers, Macmil] » 1990, Soil fertilit

wyork.
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fSOll cl A
~ Newyork _ 1eMica] analysis John Murra
: 8. JACkOn' ML1958, SOll Chen]ical analysis Pre G ¥
~ Ltd., NewDelhi. - entee hall of gy, (P)
9. Buchel K.H 1983 Chemistry of Pesticides —j
Newyork on Willey & Sotis
ikov.N.N. 1971, Chemjstr s s
10. Melnikov _ ; mistry of 3
review — springer verlae, Newyork. Hestieides Vol36 of residue

11. Sree Ramula, U.S 1971, Chemistry

of ing
Oxford and IBH publishing Co. sect

» NewDelh;, i€ldes and fungicides -

COURSE OUTCOMES

ourse Learnin Outcomes

—_QQL‘_‘_'_S_e Learning Outcomes: Students will be able

Ler
Clo Learn about physical and chemical properties of soils K2
CO | Study about fertilizers, micro nutrients and bio- | K
2 | fertilizers
CO |Create an awareness about the usage of organic and | K¢
3 | green manures
coO T{pply the controlling measures of pests. K
4
COURSE MAPPING CO -PSO
CO /PSO PSO1 PSO2 PSO3 PSO4 PS(
CO1 4 4 4 4 4
Cco2 4 4 4 4 4
Cco3 4 i 4 4 4
CO4 4 4 4 3 4
X '

C - /

H.0.D. OF CHEMISTRY

4, College for Women | Al

KITMBARONA
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DSE-IV FUNDAMENTALS OF SPECTROSCOPY (CHOICE-ID

CATEGORY HOURS | = r__M_éBl_‘i
AFRECIE:
L T P (8] § ®) = Z 5
3 g | =

Theory l4 ] ] j |3 25 |75 | 100 |

Objectives of thecourse
This course is designed to provide knowledge on
»> electrical and magnetic properties of organic and inorganiccompounds
> basic principles of microwave, UV-Visible. infrared, Raman,NMR and
Mass spectrometry
instrumentation of microwave, UV-Visible, infrared, Raman,NMR and
Mass spectrometry

v

» applications of various spectral techniques in structural
elucidation
» solving combined spectral problems

UNIT I
Electrical and Magnetic properties of molecules
Dipole moment — polar and nonpolar molecules — polarisability of molecules.
Application of dipole moments in the study of organic and inorganic molecules.
Magnetic permeability, volume susceptibility, mass susceptibility and molar
susceptibility: diamagnetism, paramagnetism — determination of magnetic
susceptibility using Guoy balance, ferromagnetism, anti ferromagnetism
Microwave spectroscopy
Rotation spectra - diatomic molecules (rigid rotator approximation) selection
rules — determination of bond length, effect of isotopic substitution —
instrumentation and applications

UNIT II
Ultraviolet and Visible spectroscopy

Electronic spectra of diatomic molecules (Born Oppenheimer approximation) -
vibrational coarse structure — rotational fine structure of electronic vibration

28

k Condoll =" b TR ¢

n _ Fran . . S
(ransitions thod of evaluation of dissociation energy _ "
BirgeSponer me ¥ noo*, n-Et transitions.

e # qp-mr¥, D= 5
-0 ] *

dward — Fieser rules as applied tq G

transition - © iy
lementary Problems.

Applications of UV-Woo

d ketones. E
and o. P - unSEl_’E‘:f;;e and applications (?stimatiOn of Fed)
Colorimetry - p1 d spectroscopy Vibratior_l spectra‘ —diatomic
UNIT 111 Infr?l;'etor and anharmonic oscillator: Vibration — ot
harmon_ic OISCCluli as rigid  rotator and anham_mnic 0scj]
diatomIC_lno 4 roximation oscillator) - selection rules,
Oppenheimer lapfﬂes _ stretching and bending vibrations .
polyatomic MmO Z‘% force constant, moment of inertia and intey

‘mination i ” i _
;;'j?ei:: isotopic shift — application of IR spectra to simp
1stal -

g 1es
inorganic molecules — (group frequenc )

Raman Spectroscopy ‘ .
Rayleigh scattering and Raman scattering of light — Raman «
= = o

theorv of Raman effect — quantum theory of Raman effeq
Ram::;n spectrum  — selection rulesl —  mutual  exclusi
instrumentation (block diagram) — applications.

UNIT 1V

Nuclear magnetic resonance spectroscopy:

PMR — theory of PMR — instrumentation - number of signals - ¢
shift — peak areas and proton counting — spin-spin coup
applications. J values —geminal and vicinal protons. Problems rek
and deshielding of protons,

chemical shifts of protons in hydrocarbons, and in

monofunctional organic compounds; spin-spin splitting of neigk

protons in vinyl and ally] sy
Ais) ¥l systems.

Mass Spectrometry
Principle — {j i L
P different kinds of ionisation — instrumentation — !

spectrum — :

e SE . ‘
fl‘agmentatiogyp; of ions — determination of molecular
Retro Diels Al?jn structural elucidation — Mcl afferty rearrar

err i : : . o

caction - illustrations with simple organic m

Solving
. = StruCtLl =Y . a
re elucidation problems using multiple sped



k (NMR. MS, IR and UV-Vis),

FcommendedText
.G

" Gopalan. R.; Subramaniam, P. § - Rengaraj an, K
| Anaf)"”cal Chemistry; S Chand: New Delhi, 2003

 ysharani, S Analytical Chemistry, 15teq Macmillan- Ind
I“Banwe]l, CI\I.| Mc CﬁSh.. E. M Fundam + A

Eien?ef'lf‘j‘ Of.

ia, 2002,
Molecyjq,

New Delhi, 20 7.

and Practice, Sultan Chand

entals of
spectroscopy, 4™ ed.; Tata McGraw Hily,

'UN.Dash, Analytical Chemistry Theory

gSons,20d Ed., 2005
\K Sharma, Spectroscopy,22nd

\eference Books
Srivastava, A. K.; Jain, P. C. Che

ed., Goel Publishing House, 2011.

mical Analysis an Instrume
Approach, 3%%ed.; S.Chand, New Delhi, 1997,

Robert D Braun. Infroduction to Instrumenial Analysis:
Hill: New York, 1987.

.Skoog, D. A.; Crouch, S. R.: Holler, F.J.; West, D. M. Fundamentals of
Analytical Chemistry, 9thed.; Harcourt college Publishers: USA, 2013.

Madan, R. L.; Tuli, G. D. Physical Chemistry, onded - S.Chand: New
Delhi, 2005.

i, B. R Sharma, L. R.; Pathania, M.S. Principles of Physical Chemistry,
Med.; Vishal Publishing: Delhi, 2008.

ntal

Mec.Graw

Vebsite ang e-learning source

j;htt 3//vallance.chem.0x.ac.uklpdfs/Svmmetr

?hup://chemisﬁyfutgers .edu/undergrad/chem207/Symmetry
W.htm]

g_':www-epgpathshala.nic.in

i
[

.I W""’W-Ilptel.ac‘in

;’ ttp:/SWa}ram_gov'in

’LGCILII‘GN()I(352004. rdf
GroupThe
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COURSE OuTCOMES
ourse Learnip Outcomes
%ﬁ&&@rnﬁng Outcomes: Students will be able Level
-0 Expla_ln electrical and magnetic properties of K2
1 | Materials and microwave spectroscopy
Co Explain theory, instrumentation and applications of | K3
2 | Infrared and Raman spectroscopy
CO | Apply selection rules to understand spectral | K4
3 transitions, explain Woodward — Fieser’s rule for the
calculation of wavelength maximum of conjugated
dienes
COﬁ_ETqﬁEtEory, instrumentation and applications of K3
4 | NMR spectroscopy
CO | Explain theory, instrumentation and applications of
5 Mass spectrometry
COURSE MAPPING CO -PSO
CO/PSO | PSO1 PSO2 PSO3 PSO4 PSO5
cot | 4 4 - 4 4
CO2 4 4 4 4 4
Cco3 B 4 B 4 4
CO4 4 4 4 3 4
CO5 4 4 E 3 4
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SEC-VII-BUSINESS SKILLS IN CHEMISTRY

CATEGORY r HOURS [ o |
= | <
L [T [P |O 2|0
o4
o
[ Theory 2 T | | 2 25
Objectives:

Cements, Ceramics, Refractories. Adhesives, abrasives, Pulp and Paper -
Introduction - classification - preparation - Manufacture - properties -
Requirements - Composition - Mechanism - applications.

UNIT — I PREPARATION OF DOMESTICALLY USEFUL

PRODUCTS:
Preparation of washing powder, cleaning powder, phenoyls (white, black,

yellow and rose colouredphenoyls). Liquid blue and soap oil.

UNIT - I COSMETICS:
Preparation of shampoo, Face powder, soap-manufacturing of soap (kettle

process and hydrolysis process).

UNIT-III
1.1.INORGANIC CEMENTING MATERIALS- Introduction-Lime and
its manufacture-Gypsum-Plaster-Cement-Types of Cement.

1.2Manufacture of Portland cement - Chemical Composition of Portland
Cement - Setting and Hardening of Portland Cement. Heat of Hydration of
Cement - Special Cement — Concrete and RCC - Decay of Concrete.

troduction - Manufacture of g 3

UNI(;FI:IV ND CERAMICS -In

2.1 )

Varieties of Glasses. | : :
Glazing - applications - Eartd

o _ White wares -
2 2 Plasticity 0,t (ilgptical Fibers.

and stoneware s i ifici
| Abrasives - Artificial

-V . )
ET?‘Drasives _ introduction Natur
Grinding Wheels. _Introduction - Manufacture of pulp - Sulphage ]

5.2 Pulp and paper . refining, filling, sizing and coloripg

Ip - Beating, S g5

Soda pulp - Rag pt :

manufacture of paper: j

arning Qutcomes . — '
mgﬂ%ﬁﬁlg Outcomes: Students will be able _

Co(l)lrsefgam about the preparation methods of cosmetics,

1 cement, - . .
CO | Apply the preparation methods to real time applications

COURSE MAPPING CO -PSO

co/PSO | PSO1 | PSO2 | PSO3 l PSO4 | 8
co | 4 | 4 | 4 [ 4 |
€02 4 | 4 4 | 4 |

H.O.D. OF cu i
- OF CHEM ST 1LY
Tovt. College for Wemen (A}
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| CHEMISTRY FOR COMPETITIVE EXAMINATIONS

AEC-
CATEGORY HOURS | r T
2B EREEE
O Zz E
jﬂefﬂ/ﬂ///—’ |2 |25 |75 [100
UNIT I

gtructure of atoms, chemical reactions, periodic classification, acids and
‘bases, metals and non-metals, and carbon compounds.

UNIT 11
Elements and ¢
pesticides, metallurg

ompounds., acids, bases, salts, petroleum products, fertilizers,

,and food adulterants.

nclature — theories of co-

UNIT III
rystal field theories -

Co-ordination Chemistry: (10 Que
ordination compounds. Wernet va
Effective atomic number — isomerism.

stions) Nome
lence bond. ¢

aration and reactions - Glucose,

ucose and fructose.

UNIT IV
'Carbohydrates: Classification sources, prepP

;Fﬂwtose, Sucrose and lactose” structure of gl

phammcotherapies,

UNIT V . cology-

Pharmaceutical Chemistry: T?fﬂlln‘)l‘sgyésgafrgigs like analges_ics, .

loxicology, chemotherapy- Dﬁffr;:lnt glpaesthetics’ antacids, antimalarial
b

Lt crials- Applications of nano

Course Learning Outcomes
Course Learning Outcomes: Students will be able !
Understand the basics concepts of Chemuistry.

A]Ely the Ideas into Real time Ideas.

/,/
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. Colleg= for Wor
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PART-IV

l GENDER STUDIES
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