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Bajaj College of Science, Wardha
Syllabus under Academic Autonomy
SUBJECT CHEMISTRY

B.Sc. 111 Semester V
UG —-CHEM(02)-S5-T: Principles of Inorganic, Organic & Physical Chemistry (60 Hrs)

Course Objectives:-

To study and understand important aspects of Organometallic Chemistry, Metal Carbonyls
and Inorganic Polymers with special focus on Silicones and Phosphonitrilic halide polymers.
To learn fundamental concepts of Bioinorganic Chemistry and get introduced with Hard and
Soft Acids and Bases along with magnetic properties.

To understand structure, synthesis and reactions of heterocyclic compounds and to get
acquainted with the basic knowledge of synthetic dyes, drugs and polymers

To study the principles of rotational and infrared absorption spectroscopy and also to learn
their applications by analysis of spectral data

To understand the fundamental principles behind UV-visible and Raman spectroscopy and to
know their applications

To study the important aspects of electrochemistry related to EMF, its calculation,
determination of electrode potential and applications of EMF measurement.
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Contents:-






quantities of a cell reactions (AG, AH & AS & equilibrium constant), Derivation of Nernst
equation for the emf of a cell and hence for a single electrode potential. Numericals.

(B) Types of reversible electrodes : gas electrode, metal-metal ion electrode, amalgam electrode,
metal insoluble salt-anion, redox electrodes, Half cell reactions, calculation of cell emf from
single electrode potential, reference electrodes, standard electrode potential, liquid-junction
potential, salt bridge & its functions, Applications of emf measurements in pH- determination
using hydrogen electrode, quinhydrone electrode & glass electrode. Potentiometric titration
curves for: (i) strong acid vs. strong base (ii) weak acid vs. strong base (iii) redox titration.
Numericals.

Referemce:-

Inorganic Chemistry

e Lee, J.D. Concise Inorganic Chemistry, ELBS, 1991.

e Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3rd ed., Wiley.

e Douglas, B.E., McDaniel, D.H. & Alexander, J.J. Concepts and Models in Inorganic
Chemistry, John Wiley & Sons.

e Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K. Inorganic Chemistry: Principles of
Structure and Reactivity, Pearson Education India, 2006.

e Principles of Inorganic Chemistry, Puri, Sharma, Kalia

Organic Chemistry

e Graham Solomon, T.W., Fryhle, C.B. & Dnyder, S.A. Organic Chemistry, John Wiley &
Sons (2014).

e McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India Edition,
2013.

e Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New Delhi

(1988).

Finar, I.L. Organic Chemistry (Vol. | & II), E.L.B.S.

Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010.

Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.

RM Silverstein, G C Bassler and TC Morril, John Wally Spectroscopic identification of

organic compound-

PS Kalsi, Spectroscopy of Organic Molecule- Wiley, Esterna, New Delhi

e Y.R. Sharma, Elementary Organic Spectroscopy

e Tadashi Okuyama and Haward Maskill, Oxford organic chemistry, a mechanistic approach
(oxford)

¢ Hashmat Ali, Reaction mechanism in organic chemistry (S-chand publications)

e Gautam Bramhachari, Organic chemistry through solved problems (Narosa publications)

e Gautam Bramhachari , Organic name reactions, a united approach (Narosa publications)

Physical Chemistry

e P.W. Atkins’and D. Paula, Physical Chemistry, 8th Edition, Oxford University Press, 2010
S.H. Marron and C.F.Pruton. Principles of Physical Chemistry,4th edition

Samuel Glasstone. Textbook of Physical Chemistry,

Ira Levine, Physical Chemistry, 5th Edition, 2002 Tata McGraw Hill Publishing Co. Ltd.
G.M. Barrow, Physical Chemistry, 6th Edition, TMH Publishing Co. Ltd. New Delhi.



Puri, Sharma, Pathania, Principles of Physical Chemistry, Vishal Publishing Co.

P. L. Sony, O. R. Dharma, Textbook of Physical Chemistry.

B.S. Bahl, G.D.Tuli and Arun Bahl, Essentials of Physical Chemistry, S. Chand and
Company Ltd.

C. N Banwell, E. M. McCash, Fundamentals of molecular spectroscopy.

R. C. Mukherjee, Modern Approach to Physical Chemistry.

e-References:-

http://nsdl.niscair.res.in

http://ocw.mit.edu
https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=13G8VouhmrFfuhs6rkiyTA==
https://www.mooc-list.com/tags/chemistry

CHEMISTRY LAB: Practical Course (60 Hrs)
Course Objectives:-

1.

2.
3.

To prepare the complexes and comment on their VBT structure, magnetic properties and
colors

To learn to estimate certain compounds

To study theoretical principles of specific rotation, Beer-Lambert’s law and EMF
experimentally.

Inorganic Chemistry

Preparation of following complexes and Comments on its VBT structure, magnetic properties
and colors

a) [Cu(NHz3)4(H20)2]SO4

b) [Ni(NH3)s]Cl2

c) Trans [Co(NHz3)4Cl2]Cl

d) K3[Fe(C204)3].H20

Organic Chemistry

Ol EE I8 S

Estimation of Glucose
Estimation of Acetamide
Estimation of Glycine
Estimation of Carboxylic group
Saponification value of oil

Physical Chemistry

1.
2.

g

To determine the specific rotation of a given optically active compound.

To verify Beer-Lambert law for KMnO4 and determine the concentration of the given
solution of KMnQOsa.

To determine the strength of the given strong acid (HCI) potentiometrically using
standard alkali solution.

To determine the strength of the given weak acid (CH3COOH) potentiometrically using
standard alkali solution.

To titrate potentiometrically ferrous ammonium sulphate solution using potassium
dichromate solution as titrate and calculate the redox potential of Fex/Fe* system on
hydrogen scale.


http://nsdl.niscair.res.in/
http://ocw.mit.edu/
https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=13G8VouhmrFfuhs6rkiyTA
https://www.mooc-list.com/tags/chemistry

Reference Books

Vogel A, 111" Edition : A Textbook Of Quantitative Inorganic Analysis, Longman
Vogel, A.l., Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G., Textbook
of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996.

Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman, 1960.
Carl W. Garland, Joseph W. Nibler and David P. Shoemaker, Experiments in Physical
Chemistry, Mc-Graw Hill, 8th Edition, 2009.

Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R.
Chand & Co.: New Delhi (2011).

http://nsdl.niscair.res.in

http://ocw.mit.edu



http://nsdl.niscair.res.in/
http://ocw.mit.edu/

Bajaj College of Science, Wardha
Syllabus under Academic Autonomy
SUBJECT CHEMISTRY
B.Sc. 111 Semester VI

UG -CHEM(02)-S5-T: Advanced of Inorganic, Organic & Physical Chemistry (60 Hrs)
Course Objectives:-

1.

2.

3.

oo

To understand Metal ligand bonding in Transition Metal Complexes and learn the basics
of Electronic spectra of Transition Metal Complexes

To learn the fundamentals of colorimetery and spectrophotometery with various
separation techniques like chromatography, ion- exchange and solvent extraction

To study in detail the fundamental concepts of NMR spectroscopy, to learn to interpret
NMR spectra of some organic molecules and solve problems related to structure
elucidation

To study structures and types of important biological compounds such as Carbohydrates,
Amino Acids, Peptides, Proteins, Nucleic Acids, Fats, Oils and Detergents

To learn the important terminologies and fundamental principles of quantum chemistry
To study the important aspects of photochemistry, dipole moment and nuclear chemistry.

Contents:-






phosphorescence, chemiluminesence, quantum yield, determination of quantum yield of reactions,
causes for low and high quantum vyields. Some examples of photochemical reactions e.g.
photochemical decomposition of Hydrogen iodide, photosynthesis of HBr from H. and Br, and
photosynthesis of HCI from Hz and Cl;

B) Electric Properties: Electrical dipole moment and its unit, Clausius-Mossotti equation (No
Derivation), Application of dipole moment to (i) % ionic character (ii) Shape of molecules, (iii) study
of geometrical isomers and (iv) Bond moments and Group moments for substituted benzene
molecules.

C) Nuclear Chemistry: Important terms in nuclear chemistry:- Isotope, Isobar, Isotone, Mass
defect, nuclear binding energy, Average binding energy per nucleon, Numericals. Nuclear
reactions: Fission and fusion. Applications of radioisotopes in medicine, agriculture, carbon
dating and structure determination.

Referemce:-

Inorganic Chemistry

e Lee, J.D. Concise Inorganic Chemistry, ELBS, 1991.

e Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3rd ed., Wiley.

e Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K. Inorganic Chemistry: Principles of
Structure and Reactivity, Pearson Education India, 2006.

Puri, Sharma, Kalia, Principles of Inorganic Chemistry

Gary D. Christian, Analytical Chemistry: (Wiley, India).

Willard, Merrit, Dean, Settle, Instrumental Methods of Analysis: (CBS Publishers, Delhi)
Braun, Instrumental Methods of Chemical Analysis: (Tata McGraw-Hill)

Organic Chemistry

e Graham Solomon, T.W., Fryhle, C.B. & Dnyder, S.A. Organic Chemistry, John Wiley &
Sons (2014).

e McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India Edition,

2013.

Finar, I.L. Organic Chemistry (Vol. | & II), E.L.B.S.

Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010.

Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.

Jagdamba Singh and L. D. S. Yadav, Organc Chemistry, Pragati Prakashan

Pradeep’s Organic Chemistry, VVolume 3

RM Silverstein, G C Bassler and TC Morril, John Wally Spectroscopic identification of

organic compound-

PS Kalsi, Spectroscopy of Organic Molecule- Wiley, Esterna, New Delhi

e Y.R. Sharma, Elementary Organic Spectroscopy

e Tadashi Okuyama and Haward Maskill, Oxford organic chemistry, a mechanistic approach
(oxford)

e Hashmat Ali, Reaction mechanism in organic chemistry (S-chand publications)

e Gautam Bramhachari, Organic chemistry through solved problems (Narosa publications)

e Gautam Bramhachari , Organic name reactions, a united approach (Narosa publications)

Physical Chemistry
e Donald A. McQuarrie, Quantum Chemistry



Ira Levine, Quantum CHemistry

P. W. Atkins’and D. Paula, Physical Chemistry, 8th Edition, Oxford University Press, 2010

S.H. Marron and C.F.Pruton. Principles of Physical Chemistry,4th edition

K. K. Rohatagi and Mukherjee , Fundamentals of Photochemistry, Third Edition, New Age

Publishers

e H. J. Arnikar, Essentials of Nuclear Chemistry Fourth Edition, New Age International
Publishers

e Puri, Sharma, Pathania, Principles of Physical Chemistry, Vishal Publishing Co.

P. L. Sony, O. R. Dharma, Textbook of Physical Chemistry.

K. L. Kapoor, Physical Chemistry, Volume 4

e-References:-

e http://nsdl.niscair.res.in

e http://ocw.mit.edu

e https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=13G8VouhmrFfuhs6rkiyTA==
e https://www.mooc-list.com/tags/chemistry

CHEMISTRY LAB: Practical Course (60 Hrs)
Course Objectives:-

1. To determine concentration of inorganic ions in given solutions using colorimeter or
spectrophotometer

2. To separate and identify the components from an organic mixture containing two solid
components and preparation of suitable derivatives

3. To apply principles of physical chemistry to study various physical properties of
compounds.

Inorganic Chemistry
1) To estimate copper (Il) in commercial copper sulphate sample as ammonia complex
using colorimeter or spectrophotometer.
2) To determine composition of Fe- SSA complex by Jobs method.
3) To determine composition of Fe- SSA complex by Mole Ratio method.

Organic Chemistry

Separation of an organic mixture containing two solid components using Ag. NaHCOsz or Ag.
NaOH separation, identification of the components and preparation of suitable derivatives
(minimum five mixtures)

Physical Chemistry

1) To determine refractive index of given liquid by Abbe’s refractometer and to calculate its
molar refraction.

2) To construct the phase diagram of three component system (Acetic acid-chloroform-
water).

3) To determine heat of solution of solid calcium chloride and calculate lattice energy of
calcium chloride from its enthalpy change data using Born-Harber cycle.

4) To determine the molecular state of Benzoic Acid by distribution method.

5) To study magnetic properties of given complex using Guoy’s balance


http://nsdl.niscair.res.in/
http://ocw.mit.edu/
https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=13G8VouhmrFfuhs6rkiyTA
https://www.mooc-list.com/tags/chemistry

Reference Books

Vogel, A.l., Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G., Textbook
of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996.

Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman, 1960.
Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R.
Chand & Co.: New Delhi (2011).

http://nsdl.niscair.res.in

http://ocw.mit.edu



http://nsdl.niscair.res.in/
http://ocw.mit.edu/

Shiksha Mandal’s
Bajaj College of Science, Wardha

Department of Chemistry

Revised Syllabus of B. Sc. Chemistry
(Semester 111 and Semester V)
for Academic Autonomy

(Approved in BOS Meeting 8-September-2021 to be
Implemented from Academic Session 2022-23)



Shiksha Mandal’s
Bajaj College of Science, Wardha

Syllabus of B.Sc. Il Semester 111
SUBJECT - CHEMISTRY

UG -CHEM (02)-S3-T: (Elements of Inorganic, Organic & Physical Chemistry) (60 Hrs)

Course Objectives:-
i) To understand the principles and importance of Molecular Orbital theory in chemical bonding.

il) To study important aspects of compounds like sulfur tetranitride, poly- and interhalogens.

iii) To extend the study of periodic table to transition elements and to gain the knowledge of
nonaqueous solvents.

iv) To study important organic compounds like alkyl and aryl halides, organometallic
compounds, with respective of their synthesis, properties and reactivities.

V) To gain the knowledge about synthesis, properties and reactivities alcohols, phenols and
amines

vi) To study the fundamentals of chemical Kinetics and extend the study to the theories of
reaction rates.

vii) To understand the important aspects of ionic equilibrium.
viii) To reinforce the basics of phase equilibrium and to understand related concepts.

Course Outcomes:-

By completing this theory course students will-

1) Understand the principles and importance of Molecular Orbital theory in understanding of
bonding.

ii) Learn important aspects of compounds like sulfur tetranitride, poly- and interhalogens.
iii) Gain knowledge about important aspects of transition elements and nonaqueous solvents.

iv) Acquire the knowledge about synthesis, properties and reactivities of important organic
compounds like alkyl and aryl halides, organometallic compounds, alcohols, phenols and
amines.

v) Know the fundamentals of chemical kinetics and reaction dynamics.
vi) Understand the principles of ionic equilibrium.
vii) Gain the knowledge about phase equilibrium and understand various phase diagrams.



(10 Hrs)

Contents:-
Unit |







References:-
Inorganic Chemistry

Lee, J. D. Concise Inorganic Chemistry, ELBS, 1991.

Cotton, F. A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3rd ed., Wiley.
Douglas, B.E., McDaniel, D. H. & Alexander, J. J. Concepts and Models in Inorganic
Chemistry, John Wiley & Sons.

Huheey, J. E., Keiter, E. A., Keiter, R. L. & Medhi, O.K. Inorganic Chemistry: Principles of
Structure and Reactivity, Pearson Education India, 2006.

Puri, Sharma, Kalia. Principles of Inorganic Chemistry, Vishal Publishing Co., 2020.

Organic Chemistry

Graham Solomon, T.W., Fryhle, C.B. & Dnyder, S.A. Organic Chemistry, John Wiley &
Sons (2014).

McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India Edition,
2013.

Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New Delhi
(1988).

Finar, I.L. Organic Chemistry (Vol. | & Il), E.L.B.S.

Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010.

Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.

Mahan, B.H. University Chemistry 3rd Ed. Narosa (1998).

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

Tadashi Okuyama and Haward Maskill, Oxford organic chemistry, a mechanistic approach
(oxford)

Hashmat Ali, Reaction mechanism in organic chemistry (S-chand publications)
Gautam Bramhachari, Organic chemistry through solved problems (Narosa publications)
Gautam Bramhachari , Organic name reactions, a united approach (Narosa publications)

Physical Chemistry

K. J. Laidler, Chemical Kinetics, Third Edition (1987), Harper and Row, New York.

J. Raja Ram and J. C. Kuriacose, Kinetics and Mechanism of Chemical Transformations
MacMilllan Indian Ltd., New Delhi (1993)

C. H. Bamford and C. F. H. Tipper, Comprehensive Chemical Kinetics, Vol 1, Elsevier
Publications, New York, 1969.

C. H. Bamford and C. F. H. Tipper, Comprehensive Chemical Kinetics, Vol 2, Elsevier
Publications, New York, 1969.

Santosh Kumar Upadhyay, Chemical Kinetics and Reaction Dynamics, Springer 2006

P. W. Atkins’and D. Paula, Physical Chemistry, 8th Edition, Oxford University Press, 2010
S. H. Marron and C. F. Pruton. Principles of Physical Chemistry,4th edition

Samuel Glasstone. Textbook of Physical Chemistry,

Ira Levine, Physical Chemistry, 5th Edition, 2002 Tata McGraw Hill Publishing Co. Ltd.
G. M. Barrow, Physical Chemistry, 6th Edition, TMH Publishing Co. Ltd. New Delhi.
Puri, Sharma, Pathania, Principles of Physical Chemistry, Vishal Publishing Co., 2020
Soni P. L., Dharmarha O. P., Dash U. N., Textbook of Physical Chemistry, Sultan Chand and
Sons, 2016.



e B.S. Bahl, G.D.Tuli and Arun Bahl, Essentials of Physical Chemistry, S. Chand and
Company Ltd.

e References

e e-PGPathshala (inflibnet.ac.in)
e http://nsdl.niscair.res.in

e http://ocw.mit.edu



https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=5
http://nsdl.niscair.res.in/
http://ocw.mit.edu/

UG-CHEM(02)-S3-P: Elements of Practical Chemistry (60 Hrs)

Course Objectives:-

The primary objective of the practical course is to learn to perform experiments those have
specific aims with correct techniques.
1. To learn to detect two acidic radicals of different group and two basic radicals of same
groups from given mixture of inorganic salts.
2. To prepare an organic compound by following .
3. To study rate and to determine rate constant and activation energy of certain reactions
4. To determine the critical solution temperature of phenol-water system in absence and
presence of impurities.
5. To apply pH metry in determination of degree of hydrolysis of a salt, pKa and
dissociation constant of a weak acid

Course Outcomes:-

On completion of the practical course students will-

i) Understand qualitative analysis of inorganic salt mixtures.

i1) Acquire skill in synthetic organic chemistry. This will also help them understand the concepts
of atom economy, percent yield which are important for any synthetic process.

iii) Gain an understanding of methods to determine kinetic parameters of reactions like rate of
reaction, rate constant, energy of activation.

iv) Learn to determine molecular weights of given compounds from colligative properties.

Contents:-

Inorganic Chemistry
Semi micro Qualitative Analysis
Qualitative analysis of inorganic salt mixture containing two acidic radicals of different
group and two basic radicals of same groups. (At least six mixtures to be analyzed)

Organic Chemistry
Preparation:
i) Hydrolysis : Preparation of Benzoic acid from Benzamide
ii) Oxidation: Preparation of Benzoic acid from Benzaldehyde
iii) Nitration: P-nitroacetanilide from Acetanilide
iv) Preparation of azo dye from aniline

Physical Chemistry

1. To determine the specific reaction rate of the hydrolysis of methyl acetate catalyzed by H-
ions at room temperature.

2. To dertermine the specific reaction rate of hydrolysis of ethyl acetate catalysed by base
(saponification)

3. To study the rate of acid catalysed iodination of acetone.

4. To determine the energy of activation of reaction between persulphate iodide

5. To determine the critical solution temperature of two partially miscible liquids (phenol-
water systems).

6. To study the distribution of iodine between water and kerosene

7. To determine the degree of hydrolysis of aniline hydrochloride



©

To determine pka value of given weak acid by pH-metric titration with strong base.
To determine the dissociation constant of oxalic acid by pH-metric titration with strong
base

Reference Books

Svehla G. Vogel’s Qualitative Inorganic Analysis, Pearson India, 7" Edition, 2002

Gurdeep Raj, Advanced Practical Inorganic Chemistry, Krishna Prakashan Media (P) Ltd,
2013.

Vogel, A. I, Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G., Textbook

of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996.

Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman, 1960.

Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R.

Chand & Co.: New Delhi, 2011.

Yadav J. B., Advanced Practical Physical Chemistry, Krishna Prakashan Media (P) Ltd,
2015.



Bajaj College of Science, Wardha
Syllabus under Academic Autonomy
SUBJECT CHEMISTRY

B.Sc. Il Semester IV
UG —-CHEM(02)-S4-T: Concise Inorganic, Organic & Physical Chemistry (60 Hrs)

Course Objectives:-

1. To extend the study of periodic table to the position, physical and chemical properties of
lanthanides and actinides.

2. To learn basic concepts in statistical analysis of the data.

To understand important basic concepts related to coordination compounds.

4. To study important carbonyl compounds like aldehydes and ketones with respect to
synthesis, properties and reactivities.

5. To study structure, preparation and chemical properties of carboxylic acids, unsaturated
mono- and disubstituted carboxylic acids and their derivatives.

6. To study important topics of surface chemistry i.e. adsorption and catalysis through
thermodynamics, adsorption isotherms and theories of catalysis.

7. To understand important concepts related to electrolytic conductance and to study its
applications in determination of important electrochemical properties and volumetric
titrations.

w

Course Outcomes:-

By completing this theory course students will-

i) Learn about the position and various physical and chemical properties of lanthanides actinides.
ii) Get acquainted with important basic concepts in statistical analysis of the data.

iii) Gain knowledge about important fundamentals of coordination compounds and their
isomerism.

iv) Acquire the knowledge about synthesis, properties and reactivities of important carbonyl
compounds like aldehydes and ketones.

V) Learn structure, preparation and chemical properties of carboxylic acids, unsaturated mono-
and disubstituted carboxylic acids and their derivatives.

vi) Know the fundamentals of adsorption and its applications in catalysis.

vii) Understand the principles of electrolytic conductance and its applications.

Contents:-

Unit | (10 Hrs)
A) Chemistry of Lanthanides: Position in periodic table, electronic configuration, Oxidation
states, Atomic and ionic radii, Lanthanide contraction and its consequences, Complex forming
tendency. Occurrence and separation of lanthanides (ion exchange and solvent extraction).
Chemistry of Actinides: Position in periodic table, electronic configuration, Oxidation states,
Atomic and ionic radii.






References:-

Inorganic Chemistry

Lee, J. D. Concise Inorganic Chemistry, ELBS, 1991.

Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3rd ed., Wiley.
Douglas, B.E., McDaniel, D.H. & Alexander, J.J. Concepts and Models in Inorganic
Chemistry, John Wiley & Sons.

Huheey, J. E., Keiter, E.A., Keiter, R.L. & Medhi, O.K. Inorganic Chemistry: Principles of
Structure and Reactivity, Pearson Education India, 2006.

Puri, Sharma, Kalia. Principles of Inorganic Chemistry.

Organic Chemistry

Graham Solomon, T. W., Fryhle, C.B. & Dnyder, S.A., Organic Chemistry, John Wiley &
Sons (2014).

McMurry, J. E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India
Edition, 2013.

Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New Delhi
(1988).

Finar, I. L. Organic Chemistry (Vol. | & I1), E.L.B.S.



Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010.

Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.

Petrucci, R.H. General Chemistry 5th Ed. Macmillan Publishing Co.: New York (1985).
Tadashi Okuyama and Haward Maskill, Oxford Organic Chemistry, A Mechanistic Approach
(oxford)

Hashmat Ali, Reaction mechanism in organic chemistry (S. Chand publications)

Gautam Bramhachari, Organic chemistry through solved problems (Narosa publications)
Gautam Bramhachari , Organic Name Reactions, A United Approach (Narosa publications)

Physical Chemistry

Samuel Glasstone. Textbook of Physical Chemistry,

Ira Levine, Physical Chemistry, 5th Edition, 2002 Tata McGraw Hill Publishing Co. Ltd.
G.M. Barrow, Physical Chemistry, 6th Edition, Tata McGraw Hill Publishing Co. Ltd. New
Delhi.

R. C. Mukherjee, Modern Approach to Physical Chemistry

S.H. Marron and C. F. Pruton. Principles of Physical Chemistry,4th edition

Puri, Sharma, Pathania, Principles of Physical Chemistry, Vishal Publishing Co.

Soni P. L., Dharmarha O. P., Dash U. N., Textbook of Physical Chemistry, Sultan Chand and
Sons, 2016.

B.S. Bahl, G.D.Tuli and Arun Bahl, Essentials of Physical Chemistry, S. Chand and
Company Ltd.

e References

e-PGPathshala (inflibnet.ac.in)

http://nsdl.niscair.res.in

http://ocw.mit.edu



https://epgp.inflibnet.ac.in/Home/ViewSubject?catid=5
http://nsdl.niscair.res.in/
http://ocw.mit.edu/

UG-CHEM (02)-S4-P: Concise Practical Chemistry (60 Hrs)

Course Objectives:-
The important objective of practical course is to develop skills of observation, recording and
analyzing data and present the experimental work in a systematic manner.

1. To estimate an ion from the given solution gravimetrically.
To separate binary mixtures of ions by paper chromatography and to determine Rf values
To identify the given organic compound
To verify the Freundlich and Langmuir adsorption isotherm
To apply principles of electrochemistry to perform conductometric titrations, to
determine the solubility and solubility product of a sparingly soluble salt and to
determine the ionization constant of weak acid.

ok wmn

Course Outcomes:-

On completion of the practical course students will-

i) Understand gravimetric analysis of barium and nickel from given samples.

ii) Acquire skill in qualitative organic analysis to identify given organic compound. This skill is
of great help in analysis of various samples while working in government, industrial or forensic
laboratories.

iii) Know the methods to determine conductance of electrolytic solutions and use the
conductance values for different applications.

iv) Learn to verify Freundlich and Langmuir adsorption isothertms.

Contents:-

Inorganic Chemistry

A) Gravimetric Analysis

i) Estimation of Ba?* as BaSOs.,

i) Estimation Ni?* as Ni-DMG

B) Chromatographic separation of binary mixtures (at least Two) containing Cu(ll), Co(ll)
and Ni (I1) ions by paper chromatography and determination of Rf values.

Organic Chemistry
Organic qualitative analysis with respect to type, preliminary tests, elements, functional group,
physical constants of single organic compound involving following steps:
I.  Preliminary examination
II.  Detection of elements
I1l.  Detection of functional group
IV.  Determination of M.P.
V. Preparation of derivative.
VI.  Performance of specific test if any
There should be at least one belonging from each type (any four)
a) Benzoic acid, Salicylic acid, Cinnamic acid, Phthalic acid, Succinic acid.
b) B-Naphthol, a-naphthol, Resorcinol.
c) p-Toluidine, a-naphthylamine.



d) Napthalene, Thiourea, Urea, m-Dinitrobenzene, Diphenyl, Glucose, Lactose and

Benzamide.

Physical Chemistry

1.
2.
3.

4.

To verify the Freundlich adsorption isotherm of acetic acid on charcoal.

To verify the Langmuir’s adsorption isotherm of acetic acid on charcoal.

To determine the strength of the given strong acid conductometrically using standard
alkali solution.

To determine the strength of the given weak acid conductometrically using standard
alkali solution.

To determine the strength of strong acid and a week acid in a given mixture
conductometrically by titrating it with standard alkali solution.

To determine the solubility and solubility product of a sparingly soluble salt
conductometrically.

To determine the ionization constant of weak acid conductometrically.

Reference Books

Svehla G. Vogel’s Qualitative Inorganic Analysis, Pearson India, 7" Edition, 2002

Gurdeep Raj, Advanced Practical Inorganic Chemistry, Krishna Prakashan Media (P) Ltd,
2013.

Vogel, A. 1., Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.G., Textbook

of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996.

Mann, F.G. & Saunders, B.C. Practical Organic Chemistry Orient-Longman, 1960.

Khosla, B. D.; Garg, V. C. & Gulati, A. Senior Practical Physical Chemistry, R.

Chand & Co.: New Delhi, 2011.

Yadav J. B., Advanced Practical Physical Chemistry, Krishna Prakashan Media (P) Ltd,
2015.
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Shiksha Mandal’s
Bajaj College of Science, Wardha

Programme Objectives B. Sc. with Chemistry as Major

» The basic objective of this programme is to impart the theoretical as well as practical
knowledge of the subject to the students.

» Also the students should understand the concepts of chemistry in order to interrelate
and interact to the other subject like mathematics, physics, biological science etc.

» Students should develop a broad foundation in chemistry that stresses scientific
reasoning and analytical problem-solving ability with a molecular perspective.

> Students should get exposures to a wide range of experimental techniques using modern
instrumentation.

» Students may acquire the skills in handling scientific instruments, planning and
performing laboratory experiments

» An effort to inculcate the skills of observations and drawing logical inferences from the
scientific experiments among the students.

> They should be able to analyze the given scientific data critically and systematically
and possess the ability to draw the objective conclusions.
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Shiksha Mandal’s
Bajaj College of Science, Wardha

Programme Learning Outcomes B.Sc. with Chemistry as Major

» After completion of B.Sc. with Chemistry as one of the subjects, students will gain the
important fundamental knowledge of the subject.

» Students will develop a broad foundation in chemistry that stresses scientific reasoning
and analytical problem solving with a molecular perspective.

» They will be able to find the physical, chemical nature the elements identify their role
in the daily life.

» The skills of observations and drawing logical inferences from the scientific
experiments will be inculcated among the students.

» Students will develop an interdisciplinary approach so as to connect the concepts of
chemistry to the other scientific domains.

» The exposures to a wide range of experimental techniques will enable students to extend
their knowledge to various opportunities in the government or corporate services
particularly in the field of food safety, health inspector, pharmacist, chemist, forensic
expert etc.

» Students will acquire the skills in handling scientific instruments, planning and
performing laboratory experiments

> They will be able to analyze the given scientific data critically and systematically and
possess the ability to draw the objective conclusions.
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Shiksha Mandal’s
Bajaj College of Science, Wardha

Syllabus of B.Sc. | Semester |

SUBJECT - CHEMISTRY (Major/ DSC)
UCH110T: (Fundamentals of Inorganic and Organic Chemistry)

[60 Hrs] [4 Credits]

Course Description: -

The purpose of this course is to introduce the learners with fundamentals of inorganic

and organic chemistry. The journey of science from classical to quantum which boosted the
quest for study of atomic structure, the periodic properties and their trends are stressed upon in
inorganic chemistry units. Learners will also be introduced with the basic theories in chemical
bonding. The very fundamental concepts of organic chemistry are introduced along with
stereochemistry. The study has been extended to aliphatic hydrocarbons. The topics studied in
this course will be helpful in understanding the concepts introduced in subsequent semesters.

Course Objectives: -

1.

To reinforce the basics of Inorganic Chemistry with special reference to atomic
structure.

To understand periodic table and periodicity of properties of elements.

To understand various covalent bond theories especially VSEPR and Valence Bond
Theory and ionic bonding with respect to various physical properties.

To understand fundamental concepts in organic chemistry like electronic
displacements, bond fissions, classification of reagents, reactive intermediates and
types of reactions.

To differentiate between various types of stereoisomerism and to understand
fundamentals of optical, geometrical and conformational isomerism.

To understand the chemistry of alkanes and alkynes with respect to their methods of
preparation and chemical reactions.

Course Learning Outcomes: -

On completion of this theory course, students will-

Know basics of atomic structure of elements.

Gain knowledge about periodicity which will help them in understanding structure
of atom and variations in periodic properties of elements.

Understand types of bonding and theories related to chemical bonding.

Learn about ionic solids and polarization theories.

Realize the basics of organic chemistry.

Learn the important aspects of stereochemistry.
Gain knowledge about various aspects of hydrocarbons like alkanes and alkynes.

The topics of this course cover mainly the fundamentals of the subject.
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Contents:-
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Reference Books:
Inorganic Chemistry
e Lee, J.D. Concise Inorganic Chemistry ELBS, 1991.
e Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3" ed., Wiley.
e Douglas, B.E., McDaniel, D.H. & Alexander, J.J. Concepts and Models in Inorganic
Chemistry, John Wiley & Sons.
Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K. Inorganic Chemistry: Principles of
Structure and Reactivity, Pearson Education India, 2006.
Principles of Inorganic Chemistry, Puri, Sharma, Kalia
Shriver and Atkins Inorganic Chemistry. 5" Edition, Oxford University Press

Organic Chemistry
e Graham Solomon, T.W., Fryhle, C.B. & Dnyder, S.A. Organic Chemistry, John Wiley &
Sons (2014).
McMurry, J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Learning India
Edition, 2013.
Sykes, P. A Guidebook to Mechanism in Organic Chemistry, Orient Longman, New
Delhi (1988).
Eliel, E.L. Stereochemistry of Carbon Compounds, Tata McGraw Hill education, 2000.
Finar, I.L. Organic Chemistry (Vol. | & II), E.L.B.S.
Morrison, R.T. & Boyd, R.N. Organic Chemistry, Pearson, 2010.
Bahl, A. & Bahl, B.S. Advanced Organic Chemistry, S. Chand, 2010.
P. S. Kalsi Organic Stereochemistry, Narosa Publishing House
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UCH110P: Fundamentals of Practical Chemistry

[60 Hrs] [2 Credits]

Course Description: -

The purpose of this course is to inculcate basic practical skills among the learners. They
will learn to perform experiments of specific aims with correct techniques. The learners will
develop skills to observe, record and analyze data. They will be able to interpret the
experimental data and to improve analytical skills

Course Objectives:-

1.

To understand fundamentals of volumetric analysis and to perform and apply
volumetric titrations.

To learn to identify extra element and functional group in given organic compound.
To learn to purify solid and liquid organic compounds and to study the criteria of their
purity.

Course Outcomes:-

On completion of the practical course students will-

Understand the calibration of apparatus.
Learn the basics of volumetric analysis with various concentration units. This will help

students to gain skills required for solution preparation that can help them to get jobs at
quality control units of industries.

Be able to compare the acid neutralizing capacities of various antacids available in

market and also compare the acetic acid content of commercially available vinegars.

Understand the basics of organic compound analysis enabling them to detect elements

and functional groups in given samples. This will equip them to work at forensic labs.
Gain the skills to purify compounds and test their purity. This skill can be useful while
working in variety of laboratories and industries.

Inorganic Chemistry

Calibration of pipette.

Preparation of standard solution of an acid (oxalic acid) & a base (sodium bicarbonate)
by weighing and calculation of concentrations in terms of strength, normality, molarity,
molality, formality, % by weight, % by volume , ppm, ppb and mole fraction.
Preparation of standard solution of hydrochloric acid by dilution and calculation of
concentrations in terms of strength, normality, molarity, molality, formality, % by
weight, % by volume , ppm, ppb and mole fraction.

Determination of strength of HCI & CH3COOH using NaOH volumetrically
(Discussion of acid-base indicator theories is expected).

Determination of acetic acid in commercial vinegar using NaOH.

Determination of alkali content in antacid tablet using HCI.
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Organic Chemistry

N E EE S

Detection of elements (N, S, Cl, Br, 1) in organic compounds.

Detection of functional groups. (-COOH, Phenolic -OH, -CHO, Aromatic -NH, -
CONHy).

Purification of solid compounds by crystallization (from water)

Purification of liquids by distillation.

Calibration of thermometer

Criteria of Purity: Determination of melting points

Criteria of Purity: Determination of boiling points

Reference Books:-

Svehla, G. Vogel’s Qualitative Inorganic Analysis, Pearson Education, 2012.
Mendham, J. Vogel’s Quantitative Chemical Analysis, Pearson, 2009.

Vogel, A. I, Tatchell, A.R., Furnis, B. S., Hannaford, A. J. & Smith, P. W. G., Textbook
of Practical Organic Chemistry, Prentice-Hall, 5th edition, 1996.

Mann, F. G. & Saunders, B. C. Practical Organic Chemistry Orient-Longman, 1960.
http://nsdl.niscair.res.in

http://ocw.mit.edu
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Shiksha Mandal’s
Bajaj College of Science, Wardha
(An Autonomous Institution)

VOCATIONAL SKILL COURSE (VSC)

UCH112P - Systematic Chemistry Laboratory Techniques

[60 hrs] [ Credits 2]

Course Outcome

To introduce the learners about the basic chemistry laboratory facilities.
To train the learners about purification of organic compounds.

To train them to purify solids and liquids using simple techniques.

To develop the laboratory skills of students.

b=

Course Learning Objective

At the end of this course, the student will be able to:
1. understand theoretical aspects and working principles of chemistry
labware and equipment.
. Synthesize, crystallize, and purify organic compounds
. Determine melting paint and boiling points.
Prepare distilled/ deionized water.

B~ W

Practical list:




Mode of evaluation:
Continuous Internal Assessment (No end semester examination)

(Poster presentation / PPT Presentation/ Assignment/ MCQ Test)

Total Mark: 100
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Shiksha Mandal’s

Bajaj College of Science, Wardha
(An Autonomous Institution)

Generic Elective

UCHGL111 - Chemistry in Everyday life

[30 Hrs] [Credits 2]
Course Description

The course provides the students with the necessary information and practice to
explores a range of chemistry-based topics relating to our everyday lives, with an emphasis on
the important role of organic chemistry — the study of carbon-containing organic compounds.
this course, students will study the important drugs that we use in our daily life. Besides drugs,
students also study food additives. Food additives are compounds that we add to our food for
a variety of reasons, including preservation and nutritional value. Cleaning agents such as soaps
and detergents are also an important part of this course. We use soaps to wash in normal water,

but these soaps do not work in hard water.

Course Objectives:
e To understand chemistry in daily life;
o to learn the basis of drug classification;
« to know how different types of drugs work in the body;
« to learn about artificial sweeteners and food preservatives;

o to know about the chemistry of cleaning chemicals.

Course Learning Outcomes:

On completion of this theory course, students will be able to-
e visualise the importance of Chemistry in daily life;

e describe the basis of classification of drugs;

e explore how various types of drugs function in the body;

e know about artificial sweetening agents and food preservatives;
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e discuss the chemistry of cleansing agents.

Contents:

References:

o Chemistry in daily life, Kirpal Sigh, PHI Learning Pvt. Ltd., 2012 — Science
e Chemistry in Action: The Molecules of Everyday Life Nina Morgan Oxford University Press,
1995
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Shiksha Mandal’s
Bajaj College of Science, Wardha

Syllabus of B.Sc. | Semester 11
SUBJECT - CHEMISTRY (Major/ DSC)

UCH120T: Concepts of Inorganic and Physical Chemistry

[60 Hrs] [4 Credits]

Course Description: -

The purpose of this course is to introduce the learners with important concepts of

inorganic and physical chemistry. The focus is given on extending the study of periodic
properties and their trends to the s-. p-, and d- block elements. Learners will also be introduced
with the states of matter. The fundamental concepts of chemical thermodynamics are
introduced along with thermochemistry.

Course Objectives:-

1.

To learn name, symbol, electronic configuration, trends, properties and important
applications of s —block elements and to study some of their important compounds.

To learn name, symbol, electronic configuration, trends, properties and important
applications of p —block elements and to study some of their important compounds.

To extend the study of periodic table to the position, physical and chemical properties of
first, second and third transition series elements.

To understand the behavior of gases, ideal gas as a model system, its extension to real gases
and different physical properties of liquids.

To study various laws of crystallography and elaborate crystal structures of some
compounds

To study and understand the tenets of thermodynamics pertaining to First Law of
thermodynamics and to correlate between change in enthalpy of various reactions.

Course Outcomes: -
After studying this theory course, students will-

Learn about the position and various physical and chemical properties of s- and p- b
actinides.

Know the important theories of gaseous state and learn the properties of liquids.
Know the fundamentals of solid state and structure determination.

Understand the fundamentals of chemical thermodynamics.
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Contents: -
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Reference:-

Inorganic Chemistry

e Lee, J.D. Concise Inorganic Chemistry, ELBS, 1991.

e Cotton, F.A., Wilkinson, G. & Gaus, P.L. Basic Inorganic Chemistry, 3rd ed., Wiley.

e Douglas, B.E., McDaniel, D.H. & Alexander, J.J. Concepts and Models in Inorganic
Chemistry, John Wiley & Sons.

e Huheey, J.E., Keiter, E.A., Keiter, R.L. & Medhi, O.K. Inorganic Chemistry: Principles of
Structure and Reactivity, Pearson Education India, 2006.

¢ Principles of Inorganic Chemistry, Puri, Sharma, Kalia

e Shriver and Atkins Inorganic Chemistry. 5™ Edition, Oxford University Press

Physical Chemistry
S.H. Marron and C.F.Pruton. Principles of Physical Chemistry,4th edition

o Samuel Glasstone. Textbook of Physical Chemistry,

¢ Ira Levine, Physical Chemistry, 5th Edition, 2002 Tata McGraw Hill Publishing Co. Ltd.

e G.M. Barrow, Physical Chemistry, 6th Edition, Tata McGraw Hill Publishing Co. Ltd. New
Delhi.

e Atkins, P. W. & Paula, J. de Atkins Physical Chemistry 9th Ed.,Oxford
UniversityPress2011.

Puri, Sharma and Pathania. Principles of Physical Chemistry,
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e Castellan, G. W. Physical Chemistry 4th Ed., Narosa 2004.

e Engel, T. & Reid, P. Physical Chemistry 3rd Ed., Prentice-Hall 2012.

e McQuarrie, D. A. & Simon, J. D. Molecular Thermodynamics Viva Books Pvt. Ltd.: New
Delhi 2004.

e Assael, M. J.; Goodwin, A. R. H.; Stamatoudis, M.; Wakeham, W. A. & Will, S. Commonly
Asked Questions in Thermodynamics. CRC Press: NY 2011

e http://nsdl.niscair.res.in

e http://ocw.mit.edu
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[60 Hrs]

UCHZ120P: Concepts of Practical Chemistry

Course Description: -

The purpose of this course is to impart important practical skills to the learners. They will
learn to perform experiments with specific aims using appropriate apparatus. The learners will
develop skills to observe, record and analyze data. They will be able to interpret the
experimental data and to improve analytical skills. The learners will learn to apply theoretical

concepts in experiments and corelate between the theory and practicals.

Course Objectives:-

1. To perform quantitative estimation through the redox and complexometric titrations.
2. Know determination of some important properties of liquids.

3. Learn to determine thermodynamic parameters of a reaction.

Course Learning Outcomes:-

On completion of the practical course students will-

Understand redox and complexometric titrations including analysis of hardness of
water. This enables students to work on water treatment plants etc.

® To learn to determine surface tension, coefficient of viscosity of a liquid and
thermodynamic properties like heat capacity of calorimeter and enthalpy of a reaction,
solubility and heat of solubility.

Contents:-

Inorganic Chemistry

1. Estimation of Fe(ll) by dichromate using internal indicator.

2. Determination of Zn by complexometric titration with EDTA

3. Determination of total, permanent and temporary hardness of water by EDTA
4. Estimation of sodium carbonate content of washing soda

Physical Chemistry

1. To determine co-efficient of viscosity of organic liquids by using Ostwald’s viscometer.

Determination of surface tension of organic liquids by using stalagmometer.
Determination of heat capacity of calorimeter for different volumes.
Determination of integral enthalpy of solution of KNOs

Determination of enthalpy of ionization of acetic acid.

2 [O1 = [ 1D

Reference Books

e Svehla, G. Vogel’s Qualitative Inorganic Analysis, Pearson Education, 2012.
e Mendham, J. Vogel’s Quantitative Chemical Analysis, Pearson, 2009.
e DasR. C., Behra B., Experimental Physical Chemistry, Tata McGraw Hill.
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Study of the solubility of benzoic acid in water and determination of heat of solution.



e Yadav J. B., Advanced Practical Physical Chemistry, Goel Publishing House.
e Alexander Findlay, Levitt B. P., Findlay’s Practical Physical Chemistry, Longman, London
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Shiksha Mandal’s

Bajaj College of Science, Wardha
(An Autonomous Institution)

Skill Enhancement Course

UCH123P- General Analytical Chemistry
[45 hrs] [Credits 2]

Course description:
Analytical chemistry is the science of obtaining, processing, and communicating information
about the composition and structure of matter. In other words, it is the art and science of
determining what matter is and how much of it exists. It is the introduction to the science of
making chemical measurements. Learn the fundamentals of information and sample gathering,
measuring, and minimizing experimental error. It deals with the principle and techniques of
quantitative analysis, that is how to determine how much of a specific substance is contained
in a sample.
Course Objectives
The Course is aimed at

e Studying Introduction to analytical chemistry.

e Knowing fundamentals of information and sample gathering, measuring, and
minimizing experimental error.

e Understanding the methods of expressing the concentrations of the solution.
e Gaining knowledge of various classical methods of analysis.

Course Learning Qutcomes

At the end of this course, the student will be able to:

e explain the fundamentals of analytical chemistry and steps of a characteristic

analysis.
acquire how to make analysis faster, better, and cheaper.
compare qualitative and quantitative analyses.
define the general properties of volumetry.
express the titrimetric & gravimetric analysis methods.
employ stoichiometric calculations.

Syllabus: -




Reference Books:

B w

© oo

10.

11.

12.

Quantitative analysis: Day and Underwood (Prentice-Hall of India)

Vogel’s Textbook of Quantitative Inorganic Analysis-Bassett, Denney, Jeffery and
Mendham (ELBS).

Analytical Chemistry: Gary D. Christian (Wiley India).

Instrumental Methods of Analysis: Willard, Merrit, Dean, Settle (CBS Publishers,
Delhi, 1986).

Sample Pre-treatment and Separation: R. Anderson (John Wiley and Sons).
Stoichiometry: B.1.Bhatt and S.M. Vora, 2nd Edition (Tata Mc-Graw Hill publication)
Instrumental Methods of Chemical Analysis: Braun (Tata McGraw-Hill)

Advanced Analytical Chemistry: Meites and Thomas (McGraw-Hill)

Instrumental Methods of Analysis: G. Chatwal and S. Anand (Himalaya Publishing
House)

Analytical Chemistry: Problems and Solution- S. M. Khopkar (New Age International
Publication)

Basic Concepts in Analytical Chemistry: S. M. Khopkar (New Age International
Publication)

Advance Analytical Chemistry: Meites and Thomas: (Mc Graw Hill)

Mode of evaluation:

Continuous Internal Assessment (No end semester examination)

(Poster presentation / PPT Presentation/ Assignment/ MCQ Test)

Total Mark: 100
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Shiksha Mandal’s

Bajaj College of Science, Wardha
(An Autonomous Institution)

Generic Elective

UCHG121 Food Adulteration
[30 Hrs] [Credits 2]

Course description:

The purpose of this generic elective is to enable non-chemistry student understand the
chemistry behind common food adulterants and their detection. The food safety rules and
regulation is an important aspect of food industry. The knowledge gained from this course will

be helpful for learners to prepare for careers in food industries and food safety laboratories.

Course Objectives:

e To educate students about food adulteration and their types.
e To introduce students with common food adulterants and their methods of
detection.

e To make students aware of food safety and standardization acts.

Course Learning Outcomes:

After successful completion of the course, students will be able to:

e Understand the adulteration of common foods and their adverse impact on health.
e Comprehend certain basic skills of detecting adulteration in common foods.

e Apply their knowledge of food safety and regulations.

Contents:

Unit I: Introduction and Types of Adulterants (10 Hrs)
Adulteration — Introduction and definition. Types of Adulterants - Poisonous
substances, Foreign matter, cheap substitutes, Spoiled parts. Adulteration through Food

Additives —Intentional and incidental. General Impact on Human Health.
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Reference books and Websites:

1. A first course in Food Analysis, A.Y. Sathe, New Age International (P) Ltd., 1999.

2. Food Safety, case studies — R. V. Bhat, NIN, 1992,

3. DART- Detect adulteration with rapid test. FSSAI, Imprinting Trust, assuring safe and
nutritious food, Ministry of Health and Family Welfare, Government of India.

4. Rapid detection of food adulterants and contaminants Theory and Practice, S. N. Jh, 2016,
Kindle Edition.

5. Domestic Tests for Food Adulterations, H. G. Christian, Forgotten books.

6. A Laboratory Manual of Food Analysis, S. Sehgal, Wiley Publishers.

7. Food Safety and Standards Act, 2006. Bare ACT, November 2020, Commercial law

publishers.

Mode of evaluation:

Continuous Internal Assessment (No end semester examination)
(Poster presentation / Project/ Presentation/ Assignment/ quiz)
Total Marks: 50
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