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SEMESTER Il
Major Course - |
COURSE TITLE: Chemistry Major Paper |
COURSE CODE: CH-MJ-201 [CREDITS - 03]

1. Define the laws of thermodynamics and its conceptual studies; basic concept of
thermodynamic terms; entropy and change of entropy, Carnot cycle.

2. Interpret the basic terms specific conductance, equivalent conductance, molar
conductance, buffer, determination of cell constant of cell and buffer capacity.

3. Calculate different types of volume, viscosity, refraction using refractometer, identify
properties of acids and bases; calculate pH and pOH; apply the concept of mole, mole
fraction, molarity, molality, normality for solving numerical problems.

4. Define and describe fundamental laws of crystal structure, calculate lattice parameters,
identify and draw seven crystal systems; explain Bragg’s equation and analyze X-ray
diffraction of the crystal system.

5. Compare and describe oxidizing/reducing in reaction, solve the problems based on

equivalent weight of oxidants, reductants; oxidation number, solve problems involving

standard reduction potential.

Module 1  Physical Chemistry Il [15 L]
Learning Objective

e To familiarize the student with the fundamental concepts of thermodynamics and

conductance and ionic equilibrium.

Learning Outcomes:

At the end of this module the learner will be able to

1. Define different laws of thermodynamics and its conceptual studies; describe basic
concepts of thermodynamics and terms like entropy and their change of entropy, explain
Carnot cycle and solve problems involving these laws.

2. Interpret and describe the basic terms viz. specific conductance, equivalent conductance,
molar conductance, buffer, determination of cell constant of cell and buffer capacity and
solve problems involving these concepts.

1.1 Thermodynamics: [7L]

[Recapitulation: Zeroth law, first law of thermodynamics,
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spontaneous and non-spontaneous process, reversible and irreversible
process.]

Second law of thermodynamics (in detail), Carnot cycle and its
efficiency, Entropy concept, change of entropy for reversible
isothermic, isobaric, isochoric, and adiabatic processes, Entropy
change for ideal gases (T&V as variables, P&T as variables),

Numerical Problems.

1.2

Module 2

Conductance and lonic Equilibrium: Electrical conductance,
Specific conductance, equivalent conductance, Molar conductance,
Effect of dilution on concentration, Cell constant, Determination of
Cell constant, Ostwald’s dilution law and its limitations, Acid & Basic
buffer actions (Henderson-Hasselbalch equation), Buffer capacity,
Numerical Problems.

Basics of Chemistry Il

Learning Objective

of liquid state, acid-base theory and mole concept

[8L]

[15 L]

e To acquaint the students with the basic properties of chemistry e.g. physical properties

Learning Outcomes:

At the end of this module the learner will be able to

viscosity and refractive index.
2. ldentify and explain properties of acids and bases; calculate pH and pOH.

numerical problems.

1. Calculate different types of volume, viscosity, refraction using refractometer, determine

3. Apply the concept of mole, mole fraction, molarity, molality, normality for solving

2.1

Liquid State: Classification of physical properties (additive,
constitutive, colligative, additive constitutive), Atomic volume, Molar
volume and Chemical constitution, Kopp’s law, Surface tension, Drop
number method, Parachor, Viscosity, Determination of viscosity by
Ostwald viscometer. Define: Refraction, Specific refraction, molar
refraction. Determination of refractive index by Abbes Refractometer,

Numerical Problems.

[7L]

2.2

Acid-base theory and mole concept: Basic theory of acids and bases:

[8 L]
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Arrhenius theory, Brensted-Lowry theory, and Lewis theory; Hard
and Soft Acids and Bases (HSAB) principle, Concept of
concentrations, strength, normality, molarity, molality, formality,
mole fractions, %w/w, %w/v, %v/v, ppm, ppb & ppt. standardization
of solutions, preparation of standard solution of acids and bases,
Calculation of pH and pOH. Numerical Problems.

Module 3  Inorganic Chemistry 11 [15 L]

Learning Objective

and reduction

e To help students perceive the basics of properties of solid state, methods of oxidation

Learning Outcomes:

At the end of this module the learner will be able to

diffraction of the crystal system.

standard reduction potential.

1. Define and describe fundamental laws of crystal structure, calculate lattice parameters,

identify and draw seven crystal systems; explain Bragg’s equation and analyze X-ray

2. Compare and describe oxidizing/reducing in reaction, solve the problems based on

equivalent weight of oxidants, reductants; oxidation number, solve problems involving

3.1

Solid State: Properties of the solid state, Crystalline and amorphous
solid, Crystal lattice and unit cell, Miller indices, seven crystal systems
and Bravais lattices, X-ray diffraction, Bragg’s law, Packing fraction
and density of crystal, Packing efficiency, Crystal defects, Types of
point defect.

[BL]

3.2

Oxidation-Reduction: Definitions of oxidation and reduction,
Oxidizing and reducing agents, Oxidation number, Rules to assign
oxidation number; Calculation of equivalent weight of oxidants and
reductants; Application to redox reactions. Standard reduction
potential and its application in inorganic reactions and solving
problems by two methods (half reaction method and oxidation number
method)

[7L]

List of Major Textbooks:
1. Essential of physical chemistry by A.S. Bahl and G.D. Tuli; Pub.: S. Chand.
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Advance physical chemistry by D.N. Bajpai, Pub.: S. Chand.

Numerical problems by D.V.S. Jain, Pub.: Mac Graw Hill (Numericals).

Advanced Physical Chemistry by Gurdeep Raj, 19/E, Goel Publishing House, Meerut.
Physical Chemistry by P. W. Atkins, 10/E, 2002, Oxford University Press, Indian
Edition.

ok w0 N

Principles of physical chemistry by Puri, Sharma and Madan; Pub. Vishal publishing.
Nag, A. K, Physical Chemistry Vol. 1, 2, McGraw Hill.

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

Kapoor, K.L. (2015), A Textbook of Physical Chemistry, Vol 1, 6th Edition, McGraw
Hill Education.

© ®©® N o

10. Concise Inorganic Chemistry by J. D. Lee, 5/E, Oxford University Press, Indian Edition.

11. Basic Inorganic Chemistry by F. A. Cotton and G. Wilkinson, Wiley publication.

12. Inorganic Chemistry by Shriver & Atkins, 4/E, Oxford University Press, Indian Edition.

13. General and Inorganic Chemistry: Volume 1 by R. P. Sarkar, New Central Book Agency;
3" Revised edition (1 July 2011), India.

14. Inorganic Chemistry: Principles of Structure and Reactivity by J. E. Huheey, E.A.
Keiter, R.L. Keiter, Pearson; 4th edition (1997).

15. Inorganic Chemistry by Shriver, Atkins and Langford, Pubs: W H Freeman & Co (Sd)
(1994).

Mapping of CLOs and PSOs:

Course Programme Specific Outcomes
I(;E?ZS::SS 1 2 3 4 5 6 7 8 9
L v
2 v v
3 N IO Y Voo
4 N IO Y Voo
5 N IO Y Voo
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SEMESTER Il
Major Course - 11
COURSE TITLE: Chemistry Major Paper Il
COURSE CODE: CH-MJ-202 [CREDITS - 03]

Course learning outcome

At the end of this course, Students will be able to

1. Define the basic concepts, reactivity, physical and chemical properties of alkenes, dienes

and alkynes.

2. Define and write the concept of reaction mechanism, types of fission, reagents and

reactions.
3. Differentiate between heterolytic and homolytic fission, SN* and SN? reaction.
4. Recall and write the mechanism of few name reactions.

5. Define and classify carbohydrates, write their structure and interconversion of glucose
and fructose.

6. Define and determine the empirical and molecular formula & their interrelation,

molecular weight and apply in solving numerical problems.

7. Define & discuss the concept of aromaticity, its theories and apply in finding aromatic

character in various classes of compounds.

Module 1 Organic Reactions and their Mechanism

Learning Objective
e To familiarize the student with the fundamental concepts of reaction mechanism, types
of fission, reagents and reactions

Learning Outcomes:
At the end of this module the learner will be able to

1. Define and write the concept of reaction mechanism, types of fission, reagents and

reactions.
2. Differentiate between heterolytic and homolytic fission, SN* and SN? reaction.

3. Remember and write the mechanism of few name reactions.

11 Homolytic and heterolytic fission, Reaction intermediates: carbonium |[15 L]
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ions, carbanions, free radicals, carbenes and Nitrene, Types of reagents for
electrophilic & nucleophilic reactions, electrophiles, nucleophiles,
inductive effect, mesomeric effect, electromeric effect, Acidity of
carboxylic acid, Types of reaction: Addition, substitution, elimination,
rearrangements. Addition and substitution with respect to electrophilic and
nucleophilic SN*, SN?, Mechanism of (i) addition reaction to alkenes and
dienes (ii) substitution in benzene ring nitration, sulphonation, alkylation,
acylation, halogenation., cyanohydrin formation and acetal formation,
Mechanism of Perkin reaction, Cannizzaro reaction, Reimer-Tiemann

reaction

Module 2 Alkenes, Dienes and Alkynes and Aromaticity

Learning Objective

e To understand the basic concepts, reactivity, physical and chemical properties of alkenes,

dienes and alkynes

e To familiarize with the concept of carbohydrates, their classification and interconversion.

Learning Outcomes:

At the end of this module the learner will be able to

1. Define the basic concepts, reactivity, physical and chemical properties of alkanes,

alkenes, dienes and alkynes.
2. Apply Hofmann rule and Saytzeff rule for elimination reaction.

3. Learn different reactions of alkene, dines and acetylene.

2.1

Alkenes, Dienes and Alkynes

(a) Alkenes: Nomenclature, method of preparation, properties and uses of
ethylene and propylene, Markovnikov’s rule, Anti Markovnikov’s rule and
Hofmann rule and Saytzeff rule for elimination reaction, Polymerization of
ethylene styrene and vinylchloride. Reactions of Alkenes: Addition,
Elemination, Oxidation, Epoxidation, Ozonolysis, Hydroxylation, Cis-
Trans  Epoxidation, Hydrohalogenation, Dehydrohalogenations,
Hydration.

(b)Dienes: Nomenclature, classification of dienes, Diels—Alder reaction

(Pericyclic Reaction).

[OL]
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(c)Alkynes: Nomenclature, methods of preparation, chemical reactions:
Oxidation, metal ammonia reduction, oxidation, step-up reaction,
polymerization. Electrophilic and nucleophilic addition reactions of

acetylene.

2.2

Aromaticity

Introduction to Aromaticity, Theories of aromaticity: (i) Aromatic sextet
theory (ii) Resonance theory (iii) Huckel’s rule, Definition of Aromatic,
Non-Aromatic, Anti-Aromatic Compounds, Aromaticity of three
membered, five membered, six membered, seven membered carbocyclic

compounds, fused polynuclear hydrocarbon, substituted carbocyclic

compounds, heterocyclic compounds

Module 3 Empirical formula, Molecular formula and Structural formula

&Carbohydrates

Learning Objective:

[6L]

[15 L]

e To study the concepts of empirical and molecular formula & their interrelation, molecular

weight.

e To understand the fundamental concepts of aromaticity and its theories and their

application in finding aromatic character in various classes of compounds.

Learning Outcomes:

At the end of this module the learner will be able to

1. Define and determine the empirical and molecular formula & their interrelation, molecular

weight and apply the concept in solving numerical problems.

4. Define and classify carbohydrates.

5. Write the structure and inter-conversion of glucose and fructose.

3.1

Empirical formula, Molecular formula and Structural formula

Determination of empirical formula and its relation with molecular
formula, determination of molecular weight of (a) organic acid by titration
and silver salt method and (b) organic base by chloroplatinate method and
its limitations, Determination of molecular formula of gaseous

hydrocarbons by explosion method, Numerical example.

[BL]
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3.2 |Carbohydrates

Definition and classification, structure of D-glucose and D-fructose,
Pyranose and Furanose Form of glucose, Mutarotation, step up reaction
(Kiliani reaction, Sowden and Fischer method), Step down reaction (Wohl
method, Ruff method), conversion of glucose to fructose and fructose to

glucose.

[7L]

List of Major Textbooks:

Ltd.

Organic chemistry Vol. I and Vol. Il by I.L. Finar (Longman group).
Textbook of Organic chemistry by P. L. Soni.

Organic chemistry by R. T. Morrison and Boyd Prentice Hall India.

a s~

Merut.

Organic reaction mechanism by Mukharji and Singh.
Fundamentals of Organic chemistry by Soloman, John Wiely.
Vogel’s qualitative organic analysis.

Organic Chemistry by L. G. Wade Jr. Prentice Hall.

© o Noe

1. Atextbook of Organic chemistry by Arun Bahl and B. S. Bahl, S. Chand & Company Pvt.

Organic chemistry Vol. I and Vol. 1l by B. K. Sharma, & S. K. Sharma Goel Pub. House,

Mapping of CLOs and PSOs:

Course Programme Specific Outcomes
Learning
1 2 3 4 5 6 7 8 9
Outcomes
1 \ V
2. v v
3. N R R
4 O
5, Vol v
6. VoA VooV
7. VooV
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SEMESTER 11
Minor Course - 11

COURSE TITLE: Chemistry Minor Paper |
COURSE CODE: CH-MN-201[CREDITS - 02]

At the end of this course, Students will be able to

1. Define and explain the basics of alkanes, cycloalkanes, their chemical & physical
properties, reactivity and reaction mechanisms and IUPAC of organic compounds.

2. Interpret and describe the basic terms viz. specific conductance, equivalent conductance,
molar conductance, and buffer.

3. Determination of cell constant of cell and buffer capacity and solve problems involving
these concepts.

4. Compare and describe oxidizing/reducing in reaction, solve the problems based on

equivalent weight of oxidants, reductants and oxidation number.

5. Solve problems involving standard reduction potential.

Module 1 \ Basic Organic Chemistry Il
Learning Objective:

e To familiarize the student with the fundamental concepts, reactivity and chemical
properties of alkanes and cycloalkanes.

e To make students understand and write the IUPAC nomenclature of organic compounds.

Learning Outcomes:
At the end of this module the learner will be able to:

1. Define and write chemical & physical properties of alkanes and cycloalkanes
2. Write reaction mechanisms of alkanes and cycloalkanes

3. Write IUPAC names of organic compounds

1.2 Alkanes and cycloalkanes [8L]
(A) Alkanes: IUPAC nomenclature of branched and unbranched
alkanes, Alkyl group, Classification of carbon atoms in alkanes.
Isomerism in Alkanes, sources, methods of formation special
reference to Wurtz and Wurtz-Fittig reaction Kolbe reaction and
Corey-House reaction and decarboxylation of carboxylic acids).

Physical properties and chemical reactions of alkanes. Mechanism of
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free radical halogenations of alkanes: orientation, reactivity
&selectivity.
(B) Cycloalkanes: Nomenclature, methods of formation, chemical
reactions, Theory of strainless ring. The case of cyclopropane ring:
banana bonds.
1.3 IUPAC Nomenclature of organic compounds [4L]
Types of organic compounds, Functional group, Homologous series,
IUPAC system for nomenclature, Nomenclature of poly functional
compounds.
[15 L]

Module 2 ‘ General Chemistry 11

Learning Objective:
To make the students aware about some study basic properties of physical and inorganic

chemistry e.g. chemical kinetics and chemical bonding.

1.

Learning Outcomes:
At the end of this module the learner will be able to
Interpret and describe the basic terms viz. specific conductance, equivalent conductance,

molar conductance and buffer.

Determination of cell constant of cell and buffer capacity and solve problems involving

these concepts.

Compare and describe oxidizing/reducing in reaction, solve the problems based on

equivalent weight of oxidants, reductants and oxidation number.

Solve problems involving standard reduction potential.

2.1

Conductance and lonic Equilibrium: Electrical conductance,
Specific conductance, equivalent conductance, Molar conductance,
Effect of dilution on concentration, Cell constant, Determination of
Cell constant, Ostwald’s dilution law and its limitations, Acid & amp;
Basic buffer actions (Henderson-Hasselbalch equation), Buffer

capacity, Numerical Problems.

[7L]
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2.2 Oxidation-Reduction: Definitions of oxidation and reduction, | [8 L]

Oxidizing and reducing agents, Oxidation number, Rules to assign
oxidation number; Calculation of equivalent weight of oxidants and
reductants; Application to redox reactions. Standard reduction
potential and its application in inorganic reactions and solving

problems.

List of Major Textbooks:

1. A textbook of Organic chemistry by Arun Bahl and B. S. Bahl, S. Chand & Company
Pvt. Ltd.
2. Organic chemistry Vol. I and Vol. Il by I.L. Finar (Longman group).
3. Organic chemistry by R. T. Morrison and Boyd Prentice Hall India.
4. Organic chemistry Vol. I and Vol. 1l by B. K. Sharma, & S. K. Sharma Goel Pub. House,
Merut.
5. Concise Inorganic Chemistry by J. D. Lee, 5/E, Oxford University Press, Indian Eds.
6. Basic Inorganic Chemistry by F. A. Cotton and G. Wilkinson, Wiley publication.
7. Inorganic Chemistry by Shriver & Atkins, 4/E, Oxford University Press, Indian Eds.
8. General and Inorganic Chemistry: VVolume | by R. P. Sarkar, New Central Book Agency;
3" Revised edition (1 July 2011), India.
9. Inorganic Chemistry: Principles of Structure and Reactivity by J. E. Huheey, E.A.
Keiter, R.L. Keiter, Pearson; 4th edition (1997).
10. Inorganic Chemistry by Shriver, Atkins and Langford, Pubs: W H Freeman & Co (1994).
Mapping of CLOs and PSOs:
Course Programme Specific Outcomes
Learning
1 2 3 4 5 6 7 8 9
Outcomes
L Voo Voo
2. v v
3. v v
4 Voo
5. v V v
6. V v v
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At the end of this course, Students will be able to
1.

Learning Objective

Learning Objective

Module 1 Nuclear Chemistry:

Learning Objective:

e To study and analyse the characteristics and behaviours of radioactive materials,
including types of radiation and their properties.
e To learn and apply principles of nuclear reactions and decay to solve problems related

to half-life, average life, and radioactive dating.

SEMESTER Il
Multidiscipline Course - 11
COURSE TITLE: General Chemistry Il
COURSE CODE: CH-MDC-201 [CREDITS - 02]

Course learning outcome

Define the fundamental principles of radioactivity and types of nuclear radiations,
their properties, and types of radioactive decay.

Apply concepts of disintegration series, rate of radioactive decay, and expressions
like decay constant, half-life, and average life.

Analyze and solve problems involving radioactive decay, nuclear reactions, nuclear
equations, and applications in artificial radioactivity and nuclear isomerism.
Explain and identify key concepts in environmental science and chemistry, including
pollution types, pollutants, and their sources.

Analyze case studies of major environmental disasters to understand their causes,

effects, and lessons for pollution prevention and management.

To study and analyse the characteristics and behaviours of radioactive materials,
including types of radiation and their properties.

To learn and apply principles of nuclear reactions and decay to solve problems
related to half-life, average life, and radioactive dating.

To Understand the fundamental concepts of environmental science and chemistry,
including pollution types, pollutants, and prevention methods.

Apply knowledge of environmental issues to analyze case studies and propose

solutions using green chemistry principles.
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Learning Outcomes:
At the end of this module the learner will be able to
1. Define the fundamental principles of radioactivity and types of nuclear radiations, their
properties, and types of radioactive decay.
2. Apply concepts of disintegration series, rate of radioactive decay, and expressions like
decay constant, half-life, and average life.
3. Analyze and solve problems involving radioactive decay, nuclear reactions, nuclear

equations, and applications in artificial radioactivity and nuclear isomerism.

1.1 | Nuclear Chemistry:

Radioactivity, Types of Nuclear Radiations (a, B, y-rays), Properties of
Nuclear Radiations, Types of Radioactive Decay, The Group
Displacement Law, Disintegration Series (Introduction of The Uranium
Series, The Thorium Series, The Actinium Series), Rate of Radioactive
Decay and expression of Decay Constant, Half-life & Calculation Half-life,
Average life, Radioactive equilibrium, Radioactive Dating, Nuclear
Reactions, Comparison of Chemical and Nuclear reactions, Nuclear Fission
Reactions, Nuclear Fusion Reactions, Nuclear Equations, Artificial
Radioactivity Nuclear Isomerism, Problems based on half-life, Average
life and carbon dating.

Module 2 |ntroduction to Environmental Chemistry

Learning Objective:

e To Understand the fundamental concepts of environmental science and chemistry,
including pollution types, pollutants, and prevention methods.

e Apply knowledge of environmental issues to analyze case studies and propose solutions

using green chemistry principles.

Learning Outcomes:

At the end of this module the learner will be able to

1. Explain and identify key concepts in environmental science and chemistry, including
pollution types, pollutants, and their sources.

2. Analyze case studies of major environmental disasters to understand their causes, effects,

and lessons for pollution prevention and management.

2.1 | Introduction to Environmental chemistry:

Introduction, Definition of Environmental science and Environmental
chemistry, Environmental pollution, types of Environmental pollution,
types of pollutants, Air pollution: Introduction, Sources, Monitoring, Air
Quality Standards, Types of air pollutants, Classification, Economics of Air
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pollution, Acid rain, Depletion of Ozone layer, The Greenhouse Effect
Photochemical smog, Water pollution: Introduction, Classification of
Water pollutants, general aspects of Prevention and Control of Water
pollution, Water softening, Water Treatments Systems, Soil pollution and
agricultural pollution. Green chemistry approach.

Case Study: The Bhopal Gas Disaster, Minamata Disaster, Chernobyl
Disaster etc.

1.

No ak~owd

© o

11.

12.

13.

14.

15.

16.

17.
18.

List of Major Textbooks:

Friendlander G, Kennedy G and Miller J. M. Nuclear and Radiochemistry, Wiley,
Interscience

Harvey, B. G. Introduction to Nuclear Physics & Chemistry, Prentice — Hall,
Overman R. T, Basic concept of Nuclear Chemistry, Chapman & Hall.

A. N. Nesmeyanov, Radiochemistry, MIR Publication, Moscow.

Spinks J. W. T. and Woods R. J. An Introduction to Radiation Chemistry, Wiley
Arnikar H. J., Essentials of Nuclear Chemistry, Wiley Eastern, Second Edition.
Essential of Physical chemistry, Arun Bahl, B. S. Bahl, G.D. Tuli, S. Chand
publication

De. A.K. Environmental Chemistry, Wiley Eastern Ltd, 1990.

Miller T.G. Jr., Environmental Science, Wadsworth publishing House, Meerut

Odum.E.P.1971.
10.

Odum, E.P. (1971) Fundamentals of Ecology. Third Edition, W.B. Saunders Co.,
Philadelphia

S. E. Manahan, Environmental chemistry, 1993, Boca Raton, Lewis publisher
Environmental chemistry, Sharma and Kaur, 2016, Krishna publishers
Environmental Pollution, Monitoring and control, S.M. Khopker, 2007, New Age
International.

Environmental chemistry, C. Baird, M. Cann, 5th Edn, 2012, W. H. Freeman
publication.

G. S. Sodhi Fundamental Concepts of Environmental Chemistry (Third Edition)
Narosa (2009).

Principles of Instrumental analysis: D. A. Skoog, Fifth Edition, Sauns College
Publishing (London)

Basic concepts of analytical chemistry: S. M. Khopkar, Wiley Eastern (1995)
Environmental chemistry, Ajaykumar Bhagi & G. R. Chatwal, Himalaya publishing
House
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Mapping of COs and POs

Course
Learning Programme Specific Outcomes
Outcomes
1 2 3 4 5 6 7 8
1. Vv '
2. 4 v 4 v
3. v v v v v
4, v v v v v v
5. v v v v v v
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SEMESTER Il
Skill Enhancement Course - 11
COURSE TITLE: Water Analysis
COURSE CODE: CH-SEC-201 [CREDITS - 01]
Course learning outcome

At the end of this course, Students will be able to
1. Define water and its characteristic and contaminators.
2. Depict the methods of water sampling, clarification, sterilization, softening and

purification.
3. llustrate the pH analysis, chemical and physical analysis of water.
Learning Objective

e To study the concept of pure water, its characteristic and analysis.

To make students aware of the methods of water sampling, clarification, sterilization,

softening and purification.

Module 1 Analysis of Water [15L]

11 Concept of pure water, Characteristic of water: Alkalinity, Hardness,
Total solids, oxidation, transparency, silica content, Water
contamination, Water sampling methods, Clarification of water,
Coagulation of water, Flocculants, Sterilization and Disinfection of
water: Chemical and Physical methods of sterilization, Softening of
water: Clark’s process and Lime soda process, Zeolite process,
Determination of Hardness and methods of determining Hardness,
Water purification methods, pH of water, Chemical and Physical
examination of water: Sampling, Colour, Turbidity, Odour,
Temperature, pH, Electric conductivity, Suspended solids, Dissolved
solids, Acidity, Total acidity, Alkalinity.

List of Major Textbooks:
1. Industrial chemistry by B. K. Sharma, GOEL Publication.
2. Kirishna Chattopadhyay & Manas Mandal, CBS Publishers & Distributors Pvt. Ltd.
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Mapping of CLOs and PSOs:
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Course Programme Specific Outcomes
Learning
1 2 3 4 5 6 8 9
Outcomes
L. v
2. V v
3. V v
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Course learning outcome

At the end of this course, Students will be able to

SEMESTER Il
Major Course - 11
COURSE TITLE: Chemistry Laboratory — Major (Paperl & Paper-2)
COURSE CODE: CHP-MJ-201(Practical) [CREDITS - 02]

1. Demonstrate practical knowledge of qualitative analysis of organic substance.
2. Perform various analytical methods of volumetric analysis especially acid-base and redox

titration.

Learning Objective:

To equip students with the knowledge of organic substances and it’s spotting.

To make students understand the methods of volumetric exercises and quantitative

approach.

A Organic Qualitative Analysis

Acid: Benzoic acid, Phthalic acid and Succinic acid
Phenol: a-Naphthol, B-Naphthol, Resorcinol

Base: Aniline, p-toluidine

Neutral:

Ketone: Acetone, Acetophenone

Ester: Methyl acetate, Methyl salicylate
Carbohydrate: Glucose, Fructose

Hydrocarbon: Naphthalene, Toluene, p-Xylene
Halogenated Hydrocarbon: Carbon tetrachloride, Chloro benzene
Nitro compound: Nitro benzene, m-dinitro benzene
Amide: Urea

Anilide: Acetanilide

N.B. Candidate should perform the analysis of at least 11 compounds

B  Volumetric exercise

HNO3 NaOH H2C2042H.0
H2SO04 NaHCO3 HNO3
KMnO4 H2C2042H20 KOH / NaOH
KMnO4 FeSO47H20 K2Cr07
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K2Cr207 FeSO4(NH4)2S046H20 KMnOg4
H.C2042H,0 KMnOq4 FeSO47H.0

N.B. Candidate should perform at least 4 volumetric exercises.

List of Major Textbooks:
1. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009).
2. Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic

Chemistry, 5th Ed., Pearson (2012).

Mapping of CLOs and PSOs:

Course Programme Specific Outcomes
Learning
1 2 3 4 5 6 7 8 9
Outcomes
L Voo N O I
2 O v O I
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Course learning outcome

At the end of this course, Students will be able to

SEMESTER Il
Minor Course - 11
COURSE TITLE: Chemistry Laboratory — Minor
COURSE CODE: CHP-MN-201(Practical) [CREDITS - 02]

1. Demonstrate practical knowledge of qualitative analysis of inorganic salts.
2. Perform standardization and various preparation of standard solutions.

Learning Objective:

To equip students with the knowledge of inorganic qualitative approach of salts.

A

To make students understand the methods of preparation of standard solutions and

guantitative approach.

Inorganic qualitative analysis

CHLORIDES: Cu*?, Fe*3, Mn*2, Co*?, Ni*?, Ba*?, Sr*?, Na*, K*, NH4*
BROMIDES : Sr*?, Na*, K*, NH4*

IODIDE K*

NITRATE :Pb*? Co*? Ni*2, Ba'?, Sr*?, Na*, K*, NHs"

SULPHIDE : Zn*?, Sb*3

SULPHATE : Cu™, Al*3, Fe*2, Zn*2, Mn*2, Co*?, Ni*?, Mg*?, Na*, K*, NH4*
CARBONATE: Cu*?, Mn*2, Co*?, Ni*?2, Zn*?, Ca*?, Ba*?, Sr*2, Mg*?, Na*, K*,
NH4*

PHOSPHATE: Cu*?, AI*3, Fe*3, Zn*2, Mn*2, Ba*?, Sr*2, Mg*?, Na*, K*, NH4"
OXIDE - As*3, Sb*3, Zn*?

CHROMATE: Na*, K*

N.B. Candidate should perform the analysis of at least 08 compounds.

Preparation of standard solution (by students) of following

1. 0.1N succinic acid against NaOH

2. 0.1N KHP against NaOH/KOH

3. 0.01IN NazS,0zagainst Iz solution

4. 0.1N H2C2042H20 against KMnOs solution

5. 0.1NK:Cr;07against FeSO4.7H20 or FeSO4,(NH4)2S04.10H,0solution

N.B. Candidate should perform at least 4 standard solution preparation.
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List of Major Textbooks:
1. Mendham, J., A. I. Vogel’s Quantitative Chemical Analysis Sixth Edition, Pearson, 2009.

2. Svehala G. and Sivasankar I. B, Vogel’s Qualitative Inorganic Analysis, Pearson,

India,2012.

Mapping of CLOs and PSOs

Course Programme Specific Outcomes
Learning
1 2 3 4 5 6 7 8 9
Outcomes
L VoA O O
2 VoA v O
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SEMESTER Il
Multidiscipline Course - 11
COURSE TITLE: Chemistry Laboratory — Multidiscipline Course
COURSE CODE: CHP-MDC-201(Practical) [CREDITS - 02]
1. Demonstrate practical knowledge of qualitative analysis of organic substance.
2. Perform various analytical methods of volumetric analysis especially acid-base and
redox titration.

Learning Objective:
e To equip students with the knowledge of organic substances and it’s spotting.

e To make students understand the methods of volumetric exercises and quantitative

approach.

A Organic Qualitative Analysis

Acid: Benzoic acid, Phthalic acid, Oxalic acid, Succinic acid, Cinnamic acid,

Phenyl acetic acid.

Phenol: a- Naphthol, B-Naphthol, Resorcinol
Neutral:

Ketone: Acetone, Acetophenone
Carbohydrate: Glucose,

Hydrocarbon: Naphthalene, Diphenyl

N.B. Candidate should perform the analysis of at least 8 compounds

B  Volumetric Exercise

HCI NaOH

H2SO4 NaHCOs3
KMnO4 H2C2042H20
KMnOg4 FeSO47H20

N.B. Candidate should perform at least 2 volumetric exercises.

List of Major Textbooks:
1. Mann, F.G. & Saunders, B.C. Practical Organic Chemistry, Pearson Education (2009).
2. Furniss, B.S.; Hannaford, A.J.; Smith, P.W.G.; Tatchell, A.R. Practical Organic
Chemistry,5th Ed., Pearson (2012).
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Mapping of CLOs and PSOs:

Course Programme Specific Outcomes
Learning
1 2 3 4 5 6 9
Outcomes
L Voo Voo
2. VoA v

57




AR =i, o7
ﬁ & By
>

a

SEMESTER Il
Skill Enhancement Course - 11
COURSE TITLE: Water Analysis
COURSE CODE: CHP-SEC-201(Practical) [CREDITS - 01]

Course learning outcome

At the end of this course, Students will be able to
1. Describe the water analysis methods like pH, acidity and alkanity.
2. lllustrate the determination of Dissolved oxygen (DO) in water sample using Winkler's
(azide modification) method.
3. Determine different parameters involving water sample e.g. temporary, permanent, total
hardness and TDS.
Learning Objective
e Toimpart basic knowledge and make students perform practical of pH, acidity and alkanity

of water.

e To make students aware about determination of Dissolved oxygen (DO) in water sample
using Winkler's (azide modification) method.

e To make students able to calculate different hardness of water and amount of dissolved

solids in water sample.

11 1. Determination of pH of water
(a) Using pH paper
(b) Using pH meter

2. Acidity of water: determination of acidity or water

.

Alkalinity of water: determination of hydroxide, carbonate and
bicarbonate alkalinity of water

Determination of permanent hardness of water sample.
Determination of temporary hardness of water sample.

Determination of total hardness of water sample.

Determination of total dissolved solid (TDS) of water sample.

© N o o &

Determination of Dissolved oxygen (DO) in water sample using

Winkler's (azide modification) method

(Minimum 7 Practicals to be performed)
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List of Major Textbooks:
1.

Vogel’s Textbook of Quantitative Inorganic Analysis by G. Svehia and B. Sivasankar.

2. Practical Chemistry by Dr O. P. Pandey, D. N. Bajpai, Dr. S. Giri.
3.
4

Advance inorganic analysis by Agarwal, Keemti lall.

Inorganic practical by Chatwal and Anand.

Mapping of CLOs and PSOs:

Course Programme Specific Outcomes
Learning
1 2 3 4 5 6 9
Outcomes
L O Voo
2 Voo Voo
3 Voo Voo

59




