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Title of Paper: Concise Chemistry

Syllabus

B.Sc. (Chemistry)

(Sem.- V)

Sr.
No.

Heading

Particulars

Description of the course :

Including but Not limited to :

Concise Chemistry is an interdisciplinary minor
course designed to introduce fundamental chemical
concepts relevant to energy, materials, environment
and analytical science for students from diverse
academic backgrounds. The course provides basic
understanding of renewable energy resources such
as solar and hydrogen energy, emphasizing the
importance of sustainable technologies. Core
concepts of chemical bonding and bioinorganic
chemistry highlight the role of ionic interactions and
essential metal ions in biological systems. The
course also introduces polymers, their classification,
preparation, applications and environmental impact
including biodegradable plastics and recycling
practices. Basic principles of instrumental analysis
through UV spectroscopy and Beer—Lambert law are
included to develop understanding of quantitative
chemical measurements. The course emphasizes
real-life applications of chemistry in sustainable
development, materials science and analytical
techniques.

Vertical :

Minor

Type :

Theory

Credit:

1 credit

Hours Allotted :

15 Hours

Marks Allotted:

25 Marks

Course Objectives:

The course aims to:

COB1: Provide knowledge of renewable energy resources, including solar energy,
photovoltaic effect, semiconductors, and hydrogen as a future fuel.




COB2: Develop understanding of ionic bonding, types of ionic crystals, and factors
influencing formation and stability of ionic compounds.

COB3: Introduce concepts of bioinorganic chemistry, including essential elements and
biological role of metal ions such as sodium, potassium, and iron.

COB4: Provide knowledge of polymer chemistry, including classification, preparation,
properties, applications, and environmental aspects of polymers.

COB5: Introduce basic principles of UV spectroscopy, including nature of
electromagnetic radiation and interaction of light with matter.

COBG6: Develop understanding of Beer—Lambert law and instrumentation of colorimeter
and spectrophotometer for quantitative chemical analysis.

Course Outcomes:
At the end of the course, students will be able to:

CO1: Explain principles of renewable energy resources, including solar cells,
semiconductors, and hydrogen as alternative energy sources.

CO2: Explain formation, properties, and structure of ionic compounds using radius
ratio rules.

COa3: Describe the biological importance of metal ions and role of essential elements
in living systems.

CO4: Classify polymers and explain preparation, properties, applications, and
environmental impact of polymeric materials.

COb5: Explain fundamental concepts of UV spectroscopy and interaction of
electromagnetic radiation with matter.

CO6: Apply Beer—Lambert law for quantitative analysis and describe basic
instrumentation of colorimeter and spectrophotometer.

Modules:-

Module 1:

1.1 Renewable Energy Resources (4 Hours)

1.1.1 Introduction: Need of renewable energy resources

1.1.2 Solar energy: Solar cells, Photovoltaic effect, Differences between conductors,
semiconductors, insulators and its band gap, Semiconductors as solar energy
converters, Silicon solar cell.

1.1.3 Hydrogen: Fuel of the future, production of hydrogen by direct electrolysis of
water, advantages of hydrogen as a universal energy medium.

1.2 Chemical bonding (Non directional bonding) (2 Hours)
1.2.1 lonic Bond: Conditions for the Formation of lonic Bond and properties.
1.2.2 Types of lonic Crystals, Radius Ratio Rules.




1.3 Introduction to Bioinorganic Chemistry (2 Hours)
1.3.1 Essential and non-essential elements in biological systems.
1.3.2 Biological importance of metal ions such as Na*,K*,Fe*?/Fe*3,

1.4 Polymers (4 Hours)

1.4.1 Introduction to Polymers: Definition of monomer and polymers, Classification
and Nomenclature of polymers

1.4.2 Preparation, properties and uses of: Polyethylene (LDPE & HDPE), PVC,
Polystyrene, Nylon-6,6, PET, Bakelite.

1.4.3 Biodegradable polymers (PLA, PHB — awareness only)

1.4.4 Environmental aspects: Plastic pollution and microplastics, Recycling of plastics
(basic types)

1.5 Instrumental Methods (UV Spectroscopy) (3 Hours)
1.5.1 Basic Terms:
i) Monochromatic Light and Polychromatic Light
i) Energy of light, Wavelength, frequency, velocity of light
iii) Intensity of light
1.5.2 i) Statement of Beer's Law and Lambert’s Law (Derivation not expected)
Relationship and Terms)
i) Combined Mathematical Expression of Beer-Lambert’s Law (Numericals
Expected)
1.5.3 Single beam Colorimeter with reference to
i) Source ii) Wavelength selector iii) Detector
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Reference Books:

Module 1
Physical Chemistry

1 G.N. Tiwari and R.K. Mishra — Advanced Renewable Energy Sources — Royal
Society of Chemistry, 2011

2 Martin A. Green, Solar Cells: Operating Principles, Technology and Systems
Applications — University of New South Wales, 1986

3  Detlef Stolten , Hydrogen and Fuel Cells: Fundamentals, Technologies and
Applications, Wiley-VCH, 2010

Inorganic Chemistry
Chemical bonding (Non directional bonding)

1 B. R. Puri, L. R. Sharma and K. C. Kalia, Principles of Inorganic Chemistry,
Milestone Publishers, 2013.

2 W.W. Porterfield, Inorganic Chemistry-A Unified Approach, 2nd Ed., Academic
Press, 1993.

3 J. Huheey, F. A. Keiter and R. I. Keiter, Inorganic Chemistry—Principles of
Structure and Reactivity, 4th Ed., Harper Collins, 1993.

4  G. Miessler and D. Tarr, Inorganic Chemistry, 3rd Ed., Pearson Education, 2004

5 C.J. Ballhausen and H. B. Gray, Molecular orbital Theory, McGraw-Hill, New
York, 1965.

6 C, M, Dayand Joel Selbin, Theoretical Inorganic Chemistry, Affiliated East West
Press Pvt. Ltd., 1985.

7  F.A. Cottonand R. A. Walton, Multiple Bonds between Metal Atoms, 2" edition,
Claranden Press, Oxford, 1993.




Introduction to Bioinorganic Chemistry

1. R.R. Crichton, Biological Inorganic Chemistry, A new introduction to molecular
structure,and function, 2" Edition, Elsevier, 2012.

2. 1. Bertini, H. B. Gray, S. J. Lippard and J. S. Valentine, Bioinorganic chemistry,
First South Indian Ed., Viva Books, New Delhi, 1998.

3  G. N. Mukherjee and A. Das, Elements of Bioinorganic chemistry, Dhuri and
Sons, Calcutta, 1988.

4 J. A. Cowan, Inorganic biochemistry-An introduction, VCH Publication, 1993.

5 R.W. Hay, Bioinorganic chemistry, Ellis Harwood, England, 1984.

6 S.J. Lippard and J. M. Berg, Principles of bioinorganic chemistry, University
Science Publications, Mill Valley, Caligronic, 1994.

7 Ivano Bertini, Harry Gray, Stephen Lippard, Joan Valentine, Bioinorganic
Chemistry, Viva Books Private Limited, 1998

8. Ajay Kumar, Organometallics and Bioinorganic Chemistry, Aaryush Education,
4t Edn, 2021.
Organic Chemistry

1 Premamoy Ghosh, Polymer Science & Technology, Tata McGraw Hill Education
Pvt. Ltd., New Delhi. 3rd edition,2011

2  G. Odian, Principles of polymerisation, John Wiley &Sons., 3 rd edition,2004

3 G. S. Misra, Introductory Polymer Chemistry New age International Publishers
& Distributors, New Delhi,1993.

4 V. K. Ahluwalia& A. Misra, Polymer Science-A Text Book, Ane Books, India,
New Delhi. 2009

5 J.R. Fried, Polymer Science & Technology, Prentice Hall of India Pvt. Ltd, New
Delhi, 2014
Analytical Chemistry

1 D. A. Skoog, Holler, Crouch, Principles of Instrumental Analysis, 7th Ed.

2  David Harvey, Modern Analytical Chemistry, McGraw-Hill. 2nd Ed.,2000.

3 Gary D. Christian, Purnendu Dasgupta, Analytical Chemistry, Wiley. 7th
Ed.,2014

11 | Internal Continuous Assessment: 40% External, Semester End Examination
60% Individual Passing in Internal
and External Examination
12 | Continuous Evaluation through:

Quizzes, Class Tests, presentation,
project, creative writing, assignment

(any 2)




Syllabus

B.Sc. (Chemistry)

(Sem.- V)

Title of Paper: Practical in Concise Chemistry

Sr. Heading Particulars

No.

1 Description of the course : Practical in Concise Chemistry provides basic
laboratory exposure in physical, inorganic, organic

Including but Not limited to : | and analytical chemistry through selected simple

experiments suitable for students of non-chemistry
majors. The course introduces fundamental
experimental techniques such as viscosity
measurement, pH-metric titration, complexometric
estimation and colorimetric analysis. Experiments
include determination of physicochemical
parameters, estimation of pharmaceutical
compounds and evaluation of concentration of
analytes using calibration curve method. Emphasis is
placed on developing basic laboratory skills, careful
observation, safe handling of chemicals and
interpretation of experimental data relevant to
healthcare, materials and environmental analysis.

2 Vertical : Minor

3 Type : Practicals

4 Credit: 1 credit

5 Hours Allotted : 30 Hours

6 Marks Allotted: 25 Marks

7 Course Objectives:

The course aims to:

COB1: Develop understanding of viscosity and pH-metric methods used for
determination of physicochemical parameters.

COBZ2: Explain principles of complexometric titration for estimation of metal ions.

COB3: Develop understanding of thermal method for determination of water of

crystallization in hydrated salts.




COB4: Explain analytical principles involved in estimation of pharmaceutical
compounds and antacid capacity.

COB5: Develop understanding of calibration curve method and spectrophotometric
determination of analytes.

COBG6: Interpret experimental observations for accurate evaluation of concentration
and physicochemical parameters.

Course Outcomes:
At the end of the course, students will be able to:

CO1: Determine molecular weight of polyvinyl alcohol using viscosity measurement
method and evaluate strength of borax solution using pH-metric titration.

CO2: Estimate zinc ions using EDTA complexometric titration method.

CO3: Determine water of crystallization in MgSO,:7H,0 using thermal decomposition
method.

CO4: Estimate ibuprofen content and evaluate acid neutralizing capacity of antacid
samples.

CO5: Determine fluoride concentration using colorimetric method.

CO6: Determine concentration of KMnO, using calibration curve method and
calculate molar extinction coefficient.

Modules:-

Module 1:

1.1 Physical Chemistry Experiments
1) To determine the molecular weight of Polyvinyl alcohol by viscosity
measurement.
2) To find out the strength of borax solution by titrating it against HCI pH
metrically.

1.2 Inorganic Chemistry Experiments
1) Estimation of Zn metal ions complexometrically.
2) Determination of water of crystallization by thermal decomposition MgSOa.
7H20.

1.3 Organic Estimations
1) Estimation of Ibuprofen
2) Estimation of Acid neutralizing capacity of antacid

1.4 Analytical Chemistry Experiments
1) Determination of fluoride in the given sample solution colorimetrically.




2) Determination of concentration of KMnO4 from sample by calibration curve

method and calculate molar extinction coefficient.
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Reference Books:
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Module 1

Physical Chemistry

J. B. Yadav, Advanced Practical Physical Chemistry, Goel Publishing House,
2006

J. N. Gurtu and R Kapoor, Advanced Experimental Chemistry., S.Chand and
Co. Vol-1, 1980

V. D. Athawale, Experimental Physical Chemistry , New Age International (P)
Limited, 2001

Inorganic Chemistry

A. . Vogel, Quantitative Inorganic Analysis, 5" Edn Longman Scientific and
Technical, 1989.

J. D. Woolins, Inorganic Experiments. Hohn Wiley and Sons, 2010

W. G. Palmer, Experimental Inorganic Chemistry, Cambridge University Press,
1954

G. Raj, Advanced Practical Inorganic Chemistry. Goel Publication, 2010

J. E. House, Inorganic chemistry, Academic press, 2™ edition, 2013.

G. N. Mukherjee, Advanced Experiments in Inorganic Chemistry., U. N. Dhur &
Sons Pvt. Ltd. 2010.

W. Conard Fernelius, Inorganic syntheses, Mc-Graw Hill, Vol.Il, 1946.

G. Pass and H. Sutcliffe, Practical Inorganic Chemistry- Preparation, reactions
and instrumental methods, Springer, 2" edition.1974.

G. Marr and B. W. Rockett, Practical Inorganic Chemistry, Van Nostrand
Reinhold Company 1972.

G. Christian, Analytical Chemistry, John Wiley, New York 4" edition 1986.

Organic Chemistry

Furniss, Hannaford, Smith & Tatchell, Vogel's Textbook of Practical Organic
Chemistry, Pearson Education, 5th Edition, 1989

F. G. Mann & B. C. Saunders, Practical Organic Chemistry, Pearson Education,
4th Edition, 2009

John C. Gilbert & Stephen F. Martin, Experimental Organic Chemistry —
Cengage Learning, 5th Edition, 2011

Analytical Chemistry

Vogel, A. |. Vogel's Textbook of Quantitative Chemical Analysis, 6th ed.;
Pearson Education: London, 2000.

Harris, D. C. Quantitative Chemical Analysis, 9th ed.; W. H. Freeman and
Company: New York, 2016.

Mendham, J.; Denney, R. C.; Barnes, J. D.; Thomas, M. J. K. Vogel's
Quantitative Chemical Analysis, 6th ed.; Pearson Education: New Delhi, 2000.




4  Fifield, F. W.; Kealey, D. Principles and Practice of Analytical Chemistry, 5th ed.;

Blackwell Science: Oxford, 2000.

11 | Internal Continuous Assessment: 40% External, Semester End Examination
60% Individual Passing in Internal
and External Examination
12 | Continuous Evaluation through:

Quizzes, Class Tests, presentation,
project, creative writing, assignment
(any 2)




QUESTION PAPER PATTERN

(External)
Time: 30 minutes Marks: 15
N.B.:
1. All Questions are Compulsory.
2. Draw neat and labelled diagrams wherever necessary.
Q. No Type Marks Module
Multiple Choice Question / Fill in the Blanks
Q.1 5 1
(Any 5 out of 10) (5 from each Module)
Q.2 Answer any 2 of the following. (Any 2 out of 4) 10 1




Prof. (Dr.) Kalpana Patankar Jain
(Convenor)

Royal College of Arts,Science and Commerce,
Mira Road,

knjcO0@gmail.com

Physical Chemistry (Mandatory, Minor and VSC)

Dr. Ageela A. Sattar Qureshi (Chairman)
Royal College of Arts. Science and Commerce
(Autonomous) , Mira Road East, Thane.
agsattar@gmail.com

Ms. Farahat Javed Khan
Satish Pradhan Dnyanasadhana College, Thane
farahat1987@gmail.com

V

Prin. Dr. Asha .Mathew

College of Home Science Nirmala Niketan,
New Marine Lines, Mumbai
principal@nnchsc.edu.in
ashamathew@nnchsc.edu.in

Dr. Amit Shrikant Varale

Devrukh Shikshan Prasarak Mandal's

Nya. Tatyasahcb Athalye Arts, Vcd. S.R. Sapre
Commerce & Vid. Dadasaheb Pitre Science College,
Devrukh (Autonomous)

amitvarale@gmail.com

dspmaspamitdr@gmail.com

Dr. Sajid Fakirmahamad Shaikh

Anjuman Islam Janjira Degree College of Commerce,
Shreewardhan, Dist. Raigad
sajidoshaikh@gmail.com

Dr. Sandip Dadarao Maind

Hazarimal Somani College of Arts, and Science and
Jayaramdas Patel College of Commerce and
Management Studies, Girgaon Chowpatty, Mumbai
(Bhavan’s College Chowpatty)
sandipmaind@haavanschowpatty.ac.in

Dr. Pranjali Maskar
B.K Birla College of Arts, Science & Commerce,
Kalyan

Dr. Willy Jayprakash Shah

Vidyavardhinis Annasaheb Vartak College of Arts,
Kedarnath Malhotra College of Commerce, E. S.
Andrades College of Science, Vasai.
willyshah@gmail.com

Dr. Vishal Kamble

Changu Kana Thakur Arts, Commerce and Science
College, New Panvel (Empowered Autonomous)
vishalchemistryl@gmail.com
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Dr. Ganga Shivaji Gore

Dapoli Urban Bank Senior Colllege, Dapoli, Dist. —
Ratnagiri : o
ggore3@gmail.com = =

Inorganic Chemistry (Mandatory, Minor and VSC)

Dr. Rupesh Hiraman Gaikwad (Chairman)

Maharshi Dayanand College of Arts, Science and .
Commerce, Parel, Mumbai Mz
email id: rupeshhgaikwad@gmail.com

Dr. Lahu Arjun Ghule AN
Rishi Dayaram and Seth Hassaram National College %}}M‘u

and Seth Wassiamull Assomull Science College,
Bandra, Mumbai \
email id:ghulela@gmail.com

Dr. Udaysinha Chandrakant Patil

Shri Pancham Khemraj Mahavidyalaya, Sawantwadi,
Dist.-Sindhudurg

email id: ucpatil26@gmail.com

Dr. Nilesh Bhagawan Jadhav

Kinhavalis Arts, Commerce and Science College,
Kinhavali, Dist.-Thane

email id : nbj.vpmkchem@amail.com

Mr. Parhad Laxman Subhash

Arts, Commerce and Science College, Onde,
Vikramgad, Dist.-Palghar »
email id :parhadlaxman93@gmail.com

Dr. Archana Dhuri
Bharatiya Vidya Bhavan's, M. M. College of Arts, N.

M. Institute of Science, H. R. J. College of o T
Commerce, Bhavan’s College, Andheri, Mumbai /%’/

Email id: archana.dhuri@bhavans.ac.in

Dr. Chitralekha Gangadhar Kotian —
Royal College of Arts, Science and Commerce, Mira C["’ L—
Road

email id: chitralekharewal998@agmail.com

Dr. Richa Pankaj Singh

K.L.E. Society's Science and Commerce College,
Kalamboli, Dist.- Raigad %
email id: richa.s@klessccmumbai.edu.in

Dr. Yogini Ravindra Bambardekar

Smt. Chandibai Himathmal Mansukhani College,
Ulhasnagar /s
email id: bambardekar.yogini@gmail.com

Organic Chemistry (Mandatory, Minor and VSC)
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Dr. Karthik Krishnan (Chairman)

Guru Nanak College of Arts, Science and Commerce
(Autonomous)

G T B Nagar, Sion, Mumbai

karthik@gncasc.org

Dr. Uday Arvind Bamne
D.B.J. College, Chiplun, Dist.-Ratnagiri
bamneuday@gmail.com

Dr. Santosh Katariya

SIES College of Arts, Science and Commerce, Sion,
Mumbai

santoshbk@sies.edu.in

Dr. Shagufta Parveen M. A. Ansari
Maharashtra College of Arts, Science and
Commerce, Byculla, Mumbai
edu.spansari@gmail.com

Prof. (Dr.) Sarkar Leena

Mohanlal Raichand Mehta College, Diwali Maa
College of Science, Amritlal Raichand Mehta
College, Padmashree Dr. R.T. Doshi College, Airoli,
Navi Mumbai

leenahem@gmail.com

Dr. Mahesh Narottam Nalawade
Kinhavalis Arts, Commerce and Science College,
Kinhavali, Dist.-Thane mnn.vpmkchem@gmail.com

Dr. Hemant Vilas Chavan

Devruhk Shikshan Prasarak Mandal’s Nya.
Tatyasaheb Athalye Arts, Ved. S.R. Sapre Commerce
& Vid. Dadasaheb Pitre Science College, Devruhk
(Autonomous) 8888275969
dspmasphemantdr@gmail.com;

Dr. Hemant Akolkar

Rayat Shikshan Sansthas Abasaheb Marathe Arts &
New Commerce Science College, Rajapur, Ratnagiri
hemantakolkar@gmail.com

Dr. Baliram Tukaram Vibhute

Doshi Vakil Arts and Goregaon Co-Operative Urban
Bank Science and Commerce College, Goregaon,
Dist.-Raigad

vbtchem@gmail.com

Analytical Chemistry (Mandatory, Minor and VSC)

Dr. Phebe Kingsley Mal (Chairman)

NES Ratnam College of Arts Science and
Commerce, Bhandup
dr.phebe@ratnamcollege.edu.in

P il

Prin. Dr. Ganesh Bhagure
Satish Pradhan Dnyanasadhana College, Thane
Grbhagure69@gmail.com

G-
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Dr. Suraj Anant Purandare

Siddharth College of Arts, Science and
Commerce, Anand Bhavan, Fort, Mumbai
surajpurandare@gmail.com

Dr. Yogesh Somnath Shelar
South Indian Children Education Society Arts,
Science and Commerce College, Ambernath

Dr. Sagar Vithoba Sanap
B.N.N. College, Bhiwandi, Thane
ssanap23@gmail.com

Dr. Suresh Tanhaji More

Kinhavalis Arts, Commerce and Science College,
Kinhavali, Thane

stm.vpmkchem@gmail.com

Dr. Gurumeet Wadhawa

Veer Wajekar Arts, Science and Commerce
College, Phunde,Raigad
wadhava.gurumeet@gmail.com

Dr. Momin Shaziya Mohammed Irfan
G.M.Momin Women'’s college
Bhiwandi
shaziyamomin79@gmmomincol.org

Dr. Vijay Laxman Gurav

Dapoli Urban Bank Senior College, Dapoli, Dist.-
Ratnagiri

vigurav83@gmail.com

Sd/- Sd/-
Sign of the BOS Sign of the
Dr. Sunil Patil Offg. Associate Dean

Co-ordinator
BOS in Chemistry

Dr. Madhav R. Rajwade

Faculty of Science &
Technology

Sd/-
Sign of the Offg. Dean
Prof. Shivram S. Garje
Faculty of Science &
Technology
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