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( I credit thcofy +
I credit practical)
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Surfactants
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Enhancement
Course



Syllabus and courses ofstudies in the subject olChemistry under CBCS as per NEP-2020

(For examrnations to be held in the years Dec. 2022,2023 &2024)

Conrse No.: UMJCHTI0I (Major course)
Titl€: FOUNDATION COURSE CHEMISTRY-1

Credits: 03 (Theory) + 0l (Practical)
Maximurn Marks: I00 [75 (Theory) + 25 (Practical)]

Theory: 03 Credits
Duration ofCourse: 45 hours
Duration of Examination: 3 hours

SEMESTER-I

Unil I: Atomic Structure (15 Lectures)

Iniroduction to Quantum mechanics, Time independent Schrodinger wave equation and its
derivation Significance of y./ and yr',Application of Schrcidinger equation to hydrogen
atom(in terms of spherical polar coordinares),Radial and angular pans of the hydrogenic
wavefunctions (atomic orbitals) and their variations for ls, 2s, 2p, 3.r, jp and 3d orbitals
(Only graphical representation). Radial and angular nodes and their significance.
Probability distribution curves and radialprobability distribution curves,euantum numbers
and their significance, Shapes ofs, p and d atomic orbitals.

Rules governing electronic configurat;on in various atomjc orbitals: Aufbau principle,
Pauli's Exclusion Principle and Hund's rule ol maximum multiplicjty, Concept of
exchange energy-extra stability of half-filled and fully filled erecrronrc
confi gurations.Anomalous electronic con llgurations.

Unit ll: Classifications of Elements and Periodic Properties (10 Lectures)
Periodic Table' Periodic Laws (Mendeleev and Mosley), Classification ofelements into s,
p, d and f-blocks. Nuclear Charge, Effectrve Nuclear Chafge, Shielding eflect and rheir
inter-relalion i e., Slater's Rule.
Concept, Variations and lactors affecting various periodic propedies (atomic/ionic radii,
ionrsation energy, electron affinity and electronegativity), Inert pair effect, Anomalous
behaviour of-filst element in respective groups of representative elements, Diagonal
relationship of Li and Mg; Be and Al.

Unit III: General Organic Chemistry (10 Lectures)
Electronic Displacements: lnductive Effect, Electromeric Effect. Mesomeric
Effect/Resonance and Hyperconjugation, polar and Non-polar organic Molecules, Dipole
moment and Hydrogen bonding.
Bond Cleavage: Homolytic and Heterolltic fission with suitable examples, formal
charge.Concept of Electrophiles and Nucleophiles (with suitable examples).
Reactive Intermediates: Types. shape and relative stability of Carbocations, Carbanions.
Free radicals and carbenes.



Sylhbus and courses of studies in the subjecl of Chemistry und€r CBCS as per NEP-2020

(For examinations to be held in the years Dec. 2022,2Q21 &2024)

Course No.: UMJCHTI0l (Major course)
Title: I'OUNDATION COURSB CHEMISTRY-l

Credits: 03 (Theory) + 01 (Practical)
Maximum Marks: 100 [75 (Theory) + 25 (Praclical)]

Theory: 03 Credits
Duration of Course: 45 hours
Duration of Examination: 3 hours

Introductron to types of organic reaclions: Addition, Elimination and Substitution
reactions.

UNIT IV: States ofMatter -I (10 Lectures)
Gas€ous State: Postulates ofKinetic Theory of Cases, Concept of Ideal & Non-ideal
Cases, Ideal Gas equation, Deviation ofgases from ideal behaviour, compressibility factor,
causes ofdeviation and van der Waal,s equation.
Molecular velocities: Root mean squafe, average and most probable velocjties, Collision
Theofy- Collision number, mean free path and collision diameter.
Liquefaction of gases, LPG and critical phenomenon, Critical constants and their
calculations from van der Waals equation. Andrew's isotherm ofCO2.

Practical:01 Credit
Duration:30 hours

Course Objectives:
. To prepare solutions ofdiflefent concentrations.
r To detect and purify organic compounds by different methods.
. To determine extra elements present in the organic compound.

Learning outcomes:

On completion ofthe course, the student should be able tol
. Prepare and standardize different solutrons.
. Learn techniques ofpurification.
. Learn the extra elements present in organic compounds

Suggested Experiments

L Preparation of solutions of different concentrations; Standardjzation of sotutjons
(acids and bases).

2. Estimation of sodium carbonate and sodium hydrogen carbonate present in a
mlxture

3. Volume ic estimarion ofoxalic acid by trrraring it with KMnoa.
4 Purification oforganic compounds by cr),stallization (from water and alcohol) and
sublimation.

$v,-a.-



Syllabus and cours€s ofstudi€s in the subject ofChemistry under CBCS as per NEP-2020

(For examinations to be held in the years Dec 2022,2023 & 2024)

Course No.: UMJCHTl01 (Major course)
Title: FOUNDATION COURSE CHEMISTRY-l

Credits: 03 (Theory) + 01 (Practical)
Maximum Marks: 100 [75 (Theory) + 25 (Practical)]

Theory: 03 Credits
Duration of Course: 45 hours
Duration of Examination: 3 hours

5. Criteria ofpurity: Determination of melting point/boiling point.
6 Detection ofN, S and halogens in organic compounds.

NOTE FOR PAPER SETTING:
Totalmarks = 75

The evaluation ofcourse shall contain two pansl
Mid semester assessment: The intemal assessment shall be held on completjon of about
50% ofthe prescribed syllabus. The question paper shall comprise of four questions of five
marks each. The candidate has to attempt any three of them (Total Marks: 15; Time
Duration: 1% hour)
End semester assessment: It consists of two sections:
Section A wili consist of four short answer questions (one question from each unit) of 3

marks each covering the entire syllabi. Section B consists ofeight long answer questions
(two questions from each unit) of I2 marKs eacn.
Section A is compulsory. Ffom Section B, the candidate has to attemDt four questions in
total, selecting one from each unit. (Total Marks: 60; Time Duration: 3 hours)

EVALUATION OF PRACTICALS:

Daily evaluation of practical

record s/v iva-voce etc.
l0 marks

Final examination 100 % Syllabus 15 marks (10 marks: practical

assessment + 5 marks= viva-voce
examination)

Books Recommended:

Theory

1 Concise lnofganic Chemrstry; J D Lee; srhEdn , OUp/Wiley India pvr. Limired, 2008



Syllabus and courses of srudies in the subject of Chemistry under CBCS as per NEp_2020
(For examinations to be held in rhe years Dec. 2 022,2023 & 2024)

Course No,: UMJCHTI0l (Major course)
Title: FOUNDATION COURSE CHEMISTRY-l

Credits: 03 (Theory) + 01 (practical)
Maximum Marks: 100 [75 (Theory) + 25 (practicat)l

Theory: 03 Credits
Duration of Course: ,15 hours
Duration of Examination: 3 hours

2. Principles of Inorganic Chemistry; B.R. puri, L.R Sharma and K.C. Kalia; 33dEdn.,
Milestone Publishers &amp; Disrributors/ Vishal publishing Co., 20t?.

3. Advanced cene.al Organic Chemjstry: A l\,,lodem Approach; S.K. chosh; 3rd Revised
Edn., New Centrat, 20 t0_

4 Organic Chemrstry; R I_ Morrison, RN. Boyd, S. K. Bharracharjee; 7rh Edn, pearson
lndi4 201L

5 Organic Chemistry; J. Clayden, N Greeves and S Warren, 2nd Edn., Oxford University
Press,2012.

Advanced Organic Chemisrry; Dr Jagdamba Singh and LDS yadav; pragati edjtion, 2017.
Principles of Physical Chemisiry; B R puri, L.R Sharma and L.S. parhanra;
47'hEdn,Vishal pubs &amp;Co. 20t7
Physrcal Chemistry; T- Engel, p Reidt3rd Edn , peafson Indra,20t3.
Atkins' Physical chemrstry; p. Arkins, J. De paula and J Keeler, llrh Edn., Oxford
University P.ess, 2017.

Practicals

I Comprehensive Practical Ofganic Chemistfy: eualitative analysis V K. Ahluwalia,
& Sunita Dhingra; tJniversiries press, tndia, 2004

4. Adva ed Pi)sical Chemisrry Experimenrs;J N Curtu, A. Curtu, p.agati
Prakash , 2008.

6.
'7.

8.

9.



Syll4bus and courses ofstudies in the subject ofChemistry under CBCS as per NEp_2020
(For examinations to be held jn rhe years Dec. 2 022,2023&2Q24)

Course No.: UMICHTl02 (Minor course)
Tifler FOUNDATION COURSE CHEMTSTRY-l

Credits: 03 (Theory) + 0l (Practicat)
Maximum Marks: 100 I?5 (Th€ory) + 25 (practicat)l

Theory: 03 Credirs
Duration of Course: 45 hours
Duration of Examination: 3 hours

Unit I: Structure of atom (15 Lecfures)
Recapitulation of Bohr's theory and its limit Wave mechanicst Je'Broglie equatron,

nce.

Unit Il: Classifications of Elements and periodic properties (10 Lectures)

Unil lll:.Ceneral Organic Chemislr) lt0 Lectures)llectronic Displacementt lnductive Effect, Electromeric iffect,Mesomeric
EffecVResonance andHyperconjugation, polar and i\on_polar o,g*;" v;1"";l;s, oipof"
moment and Hydrogen bonding.

elative stability of Carbocalions, Carbanions

Introduction to types oforganic react;ons: Addilion, Elimination and Substitution reacrrons
(Elementary idea only).

UNIT IV: States ofMatter -I (10 Lectlrres)

Deviation ofgases from ideal behaviour. van

Practical:01 Credit

y'-'*



Syllnbus and courses of studies in the subject of Chemistry under CBCS as per NEp_2020
(For exaninations ro be held in the years Dec. 2 A22,2023&2024)

Course No.: UMICI{T102 (Minor course)
Titler FOUNDATION COURSE CHEMISTRy_l

Credits:03 (Theory) + 0l (practicat)
Maximum Marl$: 100 [75 ('I heory) + 25 (practicat)l

Theory: 03 Credirs
Duration of Course: ,15 hours
Duration of Examination: 3 hours

Duration:30 hours

Course Objectives:
. To prepare solutions ofdifferent concentrations.. To detect and purify organic compouncls by different rnethods.. To detennine extra elemenls pfescnr ln rne organtc compound

Learning outcomes:

On completion ofthe course, the student should be able to. Prepare and standardize dillerent solLl!lons.. Learn techniques ofpurification

^ 
. I a:'j the ertra elements present in organic compounds

DUggested Lxperiments

I Pfeparation of sorutions oI ditlerent concentrations; standardization of sorutions(acids and bases)
2 Estimation of sodiltm carbonate and sodium hydrogen carbonate present in amlxlure,
3. Volumetricestimation
4. Puriflcation of organie

sublimation.

ofoxalic acid by tirrating it with KMnOa.
compounds by crystallization (from water and alcohol) and

5 Cfitefia ofpurity: l)eterntination of melting poinr/boiling point.6 Delection olN, S and halogens rn organic iompounds. ''

NOTE FOR PAPEII SETTING:
Total marks = 75
The evaluation ofcourse shallconlain tu,o pans:
Mid semester assessment: The intemal
50zo orthe prescribed syrruu,,..'," q,".,?ii'ffirTi:#rlil;i;:ff,]:|iT"::?i:,Jj
marks each. The candidate has ro atrempt any three of them.(Total Marks: 1S; Time
Duration: 1% hour)



Syllabus and courses ofstudies in the subject ofCIemistry under CBCS as per NEP-2020

(For examrnations to be held rn the years Dec. 2022,2Q23&2024\

Course No.: UMICI{T102 (Minor course)
Title: FOIJNDATION COURSE CHEMISTRY-1

Credits: 03 (Theory) + 0l (Pracrical)
Maximum Marksr 100 [75 (Theory) + 25 (Pracricat)]

Theory: 03 Credits
fruration of Course: 45 hours
Duration of Bxamination: 3 hours

End semester assessment: It consists oftwo secuons:

Section A will consist of lour short answer questions (one question from each unit) of 3
marks each covering the entire syllabi. Section B consists ofeight long answer questions
(two questions from each unit) ol 12 marks each

Section A is complrlsory Ffom Section B, the candidate has to attempt fouf questions in
total, selecting one fuom each unit. (Total Marks: 60; Time Duration: 3 hours)

EVALUATION OF PRACTICALS:

Books Recommendedi

Theory

I Concise lnorganic Chemrstfy; l.D Lee; 5thEdn. OUp/Witey tndia pvr Lrmired,2008
2 Pnncrples of Ino.ganic Chemisrfy; B R purl, L.R. Shanna and K.C Kalia; l3.dEdn,

Milestofe Publishers &amp; Distributors/ Vishal publishing Co , 201?
I Advanced General Organic Chemistry: A Modern Approach; S.K. Ghosh; 3rd Revised

Edn, New Centfal, 2010
4 Organic Chemistfyi RT Morrison. RN Boyd. S K Bharracharjee; 7th Edn., pearson

lndia. 2011.

5 Organic Chemistry; J Clayden, N. Creeves and S Warren, 2nd Edn.. Oxford UniveNity
Pfess, 2012.

6. Advanced Organic Chemistry; Dr.Jagdamba Singh and LDS yadav; pragati edition, 201 7
7. Principles ol Physical Chemistry; B.R puri, L.R Sharma and L.S. pathania;

,l7"Edn.,Vishal Pubs &amp; Co, 2017.

Daily evaluation of practical
records/viva-voce etc,

l0 marks

Final examination 100 % Syllabus l5 marks (10 marks :
practlcal assessment + 5

marks : viva-voce

examination)



Syllabus and courses ofsrudies in the subject of Chemistry under CBCS as per NEp_2020
(For examinations to be held in the years Dec. 2 022,2Q23&2024)

Course No.: UMICHT102 (Minor course)
Title: FOUNDATION COURSE CHEMISTRy-t

Credits: 03 (Theory) + 0I (Practical)
Maximum Marks: 100 [75 (Theory) + 25 (practical)]

Theory: 03 Credits
Duration of Coursei 45 hours
Duration ofExamination: 3 hours

8. Physicat Chemistry; T. Engel, p Reid ;3rd Edn., pearson Ind;a, 2013.
9. Atkins'Physical chemistry; p Arkins, J. De paula and J. Keeler, llrh Edn., Oxford

University Press, 2017.

Practicals
I Comprehensive P.actical Organic Chemistry: eualitarive analysis V. K. Ahluwalia,

& Sunita Dhingra; tJniversities press, India, 2004

(P)Limired, 20t5.
4. Advanced Physical Chemistry Expe.iments; J. N Gurtu, A. Gu(u, pragati prakashan,2008.



Syllabus and courses ofstudies in the subject ofChemistry under CBCS as per NEp_2020
(For examinations to be held in the years Dec 2022,2023&2024)

:gysiry9.: yMDCHTl03 (Mutti Disciptinary Cours€)
Title: CHEMISTRY IN EVERYDAY LtFE

Credits:03
Maximum Marks: 75
Duration ofcourse: 45 hourc
Duration of Examination: 3 hours

Learning Objectives:
To learn about food additives and chemical composition ofdrugs.

Unit-I- Chernotherapy(13 Lectures)

anaesthetics (local and general)
Structutes not necessary.

Unit-II- Food Additives and preservation(12 Lectures)
Artificial sweeteners - saccharin - cyclomatg and asparatate, food flavours esters and

- preservation bJlo\ lemperarure. high remperalure - preserrali!e5.
)truc[ures not necessary.

Unit-III- Biomolecules-I(10 Lectures)
Carbohydratest Deflnition, classification and their importance
Amino acids :Essential and non-essential. Definition. classification and theirimportance.
Oils and Fats: Defi nition, classification and importance Saponification value
Structure not necessary.

Unit- Miomolecules-II(10 Lectures)
Vifamins: Nomenclature and Classification, Sources, deficiency diseases due to vltamlns
A, B,C. D, E and K. Structure not necessary
Min€ralst Macro and micro elements, impo ance and del,iciency diseases.
Structure not necessary.

NOTE FOR PAPER SETTING:
Total marks = 75

The evaluation ofcourse shallcontain two pal.ts
Mid semester assessment: The intefnal assessment shall be held on completion ofabout
50% of the prescribed syllabus. The question papef shall comprise ol lour questions of five



Syllabus and courses ofstudi€s in the subject ofChemisfry under CBCS as per NEp_2020
(For examinations to be held in rhe yea.s Dec 2022,2023&2024)

Course No.: UMDCHTt03 (Multi Disciplinary Course)
Title: CHEMISTRY IN EVERYDAY LIFE

Creditsr 03
Maximum Marks: 75
Duration ofcourse: 45 hourc
Duration of Examination: 3 hours

marks each. The candidate has to attempt any three of them.(Total Marks: 15; Time
Duration: 1% hour)
End semester assessmentt lt consists of rwo secttonsl
Section A will consist of four short answer questions (one question from each unit) of 3
marks each covering the entire syllabi. Section B consists ofeight long answer questions
(two questions from each unit) of l2 marks each
Section A is compulsory. From Section B, the candidate has to attempt four questtons in
total, selecting one from each Lrnit. (Total Marks: 60; Time Duration: 3 hours)

Recommended Books:

andPublishing Co., Ltd., Bangalore, 19933. Alex Rarnani, V , Food Chemislry, MJp publishers, l.nplicane, Chennai, 2009. 9
anka., B.,Food processing and preservation. pHI Leaming private Limited, Delhi,

5. Organic Chemisrry ofNatufal p.oducls-Volume I and II by Curdeep R Chatwal,
HimalayaPublishing House

1



Syllabus and coutses of studies in the subject of Chcmistry under CBCS as per NEp_2020

(For examinations to be held in the years Dec 2022,2023&2024)

Course No.: USECHT104 (Sl<itl Enhancemenf Course)
Title: BASIC ANALYTICAL TECHNIQUES IN CHEMISTRY

Credits:01 (Theory) + 01 (PracticaD
Maximum Marks: 50 [25 (Theory) + 25 (Practical)l

Theory:01 Credit
Duration of Course: l5 hours
Duration of examination: 2,5 hours

Learning Objecfives:
. To know the principles ofthe volumetry
. To have a knowledge on various types oftirrations.
o To have Knowledge about normality. equivalent weight ofcompounds
. To learn about the hardness and analysis ofwater
. To Learn about the purification and separation techniques jn Organic Chemistry.

UNIT-I (5 Lectures)
Titrimetric Analysis: definitions - standard solutions, equivalence pojnt, end point,
molarity, molality, normality, mole fraction, primary and secondary standards - types of
titrimetric reactions - acid-base, redox. acid-base and fedox indicators (Externat ano
lnternal Indicalors) Oxidation-reduction. oxidalion nulnbef and oxidation srares -
equi! alent \.\ eighl) oi oxidi/ing dnd reducing dgenl\.

Water quality parameters: Introduction, Hard water and Softwater, Measurement of
Hardness of Water, Water softening, Chemical Analysis (Dissolved Oxygen,Total
Dissolved, suspended and volatile Solids, Chlorides contents. Free and available chlorine
and chlorine demand), Battery water and its preparation.

UNIT-II (5 Lectures)

UNIT-III (5 LectDres)
Distillalion and Chromatographic lechniquest lnkoduction, Basic Disrillation appararus,
Simple, Fractional and Steam Distillation, Separarion of Liquid mixture, Azeotropes.
Chromatographic techniques and rypes-paper chromatography, Thin Layer
chromatography and Column Chromatography. Separation of Mixtures and Rfvalue.

Practical: 0l Credit
Duration:30 hours

Learning Objectives:
. To know the Preparation ofstandard solutions.
. l-o learn the practicalapplication ofvolumetric analysis.

Course Outcorhe:
. After successful completion of the course. students will be able to prepare standard

solutlons,
. Students will have knowledge ofdifferent water quality parameters.

ti.F-



Syllabus and courses ofsfudies in the subject olChemistry under CBCS as per NEp-2020

(For examinations to be held in the years Dec 2022,2023&2024)

Course No.: USECHTI04 (Skill Enhancement Course)
Title: BASIC ANALYTICAL TECHNIQUES IN CHEMISTRY

Credits:01 (Theory) + 0l (Practical)
Maximum Marks: 50 I25 (Theory) + 25 (Practical)l

Theory:01 Credit
Duration of Course: 15 hours
Duration of examinalion: 2.5 hours

. Students will learn to use paper chromatography as a separation technique for
separation of mixtures.

Experiments:
L Preparation of solutions of diff'erent concentrations; Standardization of SoruLrons,

acid base and redox titrations.
2. Estimation of sodium carbonate and Sodium Hydrogen Carbonate present in a

mtxture,
J. Preparation ofBarterl water.
4. Purification ofOfganic compounds by Distillalion.
5 ldentificalion and sepamtion ofcomponents ofa given mixture (amino acids and

sugars) by paper chromatography
6. Determination ofchloride, avarlable chloride and chlorine demand.
7. Determination of Suspended solid (SS),Total Dissolved solid (TDS), Toral

suspended solid (TSS) and Total volarile solids (TVS).

NOTE tr'OR PAPER SETTINC:
Total marks = 25

The evaluation ofcourse shall contain two parts:

Mid semester assessmentt The intemal assessment shall be held on completion of about
50% ofthe prescibed syllabus. The question paper shall comprise ofthree questions of2.5
marks each. The candidate has to attempt any two of them. (Total Marks: 5; Time
Duration:01 hour)
End semester assessment: lt conststs oltwo secrions:

Section A will consist of fbur short ans\\,er questions (at least one question from each unit)
of 0l mark each covering the entire syllabi Section B consists of six long answer
questions (two questions f'rom each unit) of04 marks each.

Section A is compulsory. F'rom Section B, the candidate has to attemptany four questions

in roul r folal Marks: 20: Time Durarion: 2lhoursi

EVALUATION OF PRACTICALS:

z



Syllabus and courses ofstudies in the subj€ct ofChemistry und€r CBCS as per NEP-2020

(For examinations to be held in the years D€c. 2022,2023&2024)

Course No.: USECHTl04 (Skill Enhancement Course)
Title: BASIC ANALYTICAL TECHNIQUES IN CHEMISTRY

Credits: 0l (Theory) + 01 (Practical)
Maximum Marks:50 [25 (Theory) + 25 (Practical)l

Theory: 0l Credit
Duration of Course: 15 hours
Duration of examination: 2.5 hours

Recommended Books:
(Theory and Practicals)

L P. L. Soni, Mohan Katyal, "Text book of lnofganic Chemistry", 20th Revised Ed.,
(2007), Sultan Chand & Sons, New Delhi (UNIT I & lD
Shashi Chawla, "A textbook of Engineering Chemistry," S,Chahd.
Vogel's textbook of quantitative chemical analysis Mendham, John. Denney,
Ronald C Bames, John D. Thomas, M.,7th Ed., Pfentice Hall, New York,6th Ed,
2000.
A K De,Environmental Chemistry, Vlll Edition, New Age Intemational Publishers.
Svehla, G. Vogel's Qualitative Inorgafiic Anatq.r, Pearson Education,20l2.
Mendham, J. Vogel's S antitetive Chenical Analysis,Peatson,2009.
Mann, F.G. & Saunders, B.C. Practical Organic Chemistry O.ient-Longman, 1960.

Vogel, A L, Tatchell, A.R., Furnis, B.S., Hannaford, A.J. & Smith, P.W.C.,
Textbook ofPractical Organic Chemisky, Prentice-Hall, 5th edition, 1996.

2.

3.

4.

5.

6.
1.

8.

Daily evaluation of practical

recoros/vtva-voce eIQ.

l0 marks

Final examination 100 % Syllabus 15 marks (10 marks =
practical assessment + 5

matks : vtva-voce

examination)



Syllabus and courses ofstudies in the subject olChemistry und€r CBCS as per NEP-2020

(For examinations to be held in the years May 2023,2024 &2025)

Course No.: UMJCHT20l (Major course)
Title: FOUNDATION COURSE CHEMISTRY-2

Credits:03 (Theory) + 01 (Practical)
Maximum Marks: 100 [75 (Theory) + 25 (Practical)l

Theory: 03 Credits
Duration of Course: 45 hours
Duration of Examination: 3 hours

SEMESTER-II

Unit-III Chemical Bonding and Molecular Structure (ll Lectures)
Ionic Bonding:General characteristics of ionic bond, Bom-Haber cycle and its applications,
lattice energy and solvation energy, polarizing power and polarizability- Fajan's rules and its
applications. Dipole moment and percentage ionic chamcter.

CIlr, Nllr,H:O, SFrandClFr)
Molecular orbital theory (MOT)- rules for the LCAO method, Molecular orbital diagrams of
homodiatomic molecules (N2 and 02) and heterodiatomic molecules (CO and NO). Comparison
ofVB and MO aDDroaches.

UniFIV: Stereochemistry (l? Lectures)
Conformational lsomerism: Confbrmations with respect to ethane, butane and cyclohexane
Representation of I-lying-Wedge. Newmann, Sawhorse and Fischer proJections and their
interconversion. Concept of Chimlity (upto two carbon atoms)
Configurationlsomerismr Relative(D/L) and Absolute (fuS) configurations, CIP rules,
Geometrical isomerism (cis & trans; E/Z nomenclatures) and Optical isomerism, Enantiomerism,
Diaslereomerism and Meso compounds. Threo and erythro nomenclature.

1



Syllabus and courses ofstudies in the subject ofChemistry underCBCS as per NEp-2020
(For examinations to be held in the years N4ay 2 023,2024 &2025)

Course No.: UMJCHT2oI (Major course)
Title: FOUNDATION COURSE CHEMtSTRy-2

Creditsr 03 (Theory) + 0l (Practical)
Maximum Marks: 100 I75 (Theory) + 25 (pracricat)l

Theory: 03 Credits
Duration ofCourse: 45 hours
Duration of Examination: 3 hours

Praclical:01 Credit
Duration:30 hours

Course Objectives:
. To estimate density, viscosity and surface tension ofdifferent liquids,. To prepare some important ofganic compounds and detecr their iunctjonal groups

Learning outcomes:
On completion ofthe course, the student should be able to:. Measurement ofdensity, surface tension and viscosity ofdifferent liquids.. Synthesize and identify functional groups in differeni organic compounds.

Proposed Experiments
l.Measurement ol density and relative density of various liquids using pyknometer/density

bortle.

carbonyl compounds, phenols, alcohols, amines, amides, nitro compounds.

NOTE FOR PAPER SETTING:
Total marks: 75

The evaluation ofcourse shallcontain two pafts:
Mid semester assessmentt The internal assessment shall be held on completion ofabout 50% of
the prescribed syllabus The question paper shall comprise of lour questions of five marks each.
The candidate has to attempt any three ofthem. (Total Marks: l5; Time Duration: 1% hour)
End semester assessmenlt It consists of two sectionsl
Section A will consist of four short answer questions (one question from each unit) of 3 marks
each covering the entire syllabi Section B consists ofeight long answer questions
(two questions from each unit) of l2 marks each
Section A is compulsory. From Section B, the candidate has to attempt four questions in total,
selecting one lrom each unit. (Total Marks: 60; Time Duration: 3 hours)

EVALUATION OF PRACTICALS:

,,1>L-



Syllabus and courses ofstudies in tlle subiect ofChcmistry under CBCS as p€r NEP-2020

(For examinations 1o be held in the years May 2023,2024 &2025)

Course No.: UMJCHT201 (Major course)
Title: FOUNDATION COURSE CHEMISTRY-2

Credits:03 (Theory) + 0l (Practical)
Maximum Marks: 100 [75 (Theory) + 25 (Practical)l

Theory:03 Credits
Duration ofCoume: 45 hours
Duration of Examination: 3 hours

l0 marks

l5 marks (10 marks = practical assessment

+ 5 marks : viva-voce examination)

Books Recommended:

Theory

L Concise Inorganic Chemistfy; J.D Lee; 5thEdn , OUP/Wiley lndia Pvt Limited,2008

2 Principles of lnorganic Chemistry; B.R. Puri, L.R. Sharma and KC. Kalia; 33'dEdn,

Milestone Publishers &amp; Disributors/ Vishal Publishing Co,2017
3. Principles of Physical Chemistry; B.R. PLrri, L.R. Sharma and L S Pathania;

47'hEdn.,vishal Pubs &amp; Co, 2017

4. Physical Chemistfy;T Engel, P Reid,,3fd Edn., Pearson India,2013.

5. Atkins' Physical chemrstry; P Atkins, J. De Paula and J Keeler, llth Edn, Oxford

University Pfess,20l7

6. organrc Chemistqrr J. Clayden, N. Greeves and S Wa.ren,2nd Edn.. Oxford UniveNity

Press,20l2
7 Stereochemistry ofOrganic Compounds: Princrples and Applications; D Nasipuri.4"Edn

Kent, England: New Academic science Limited. 2013

8 Advanced Ofganic Chemistry; Dr Jagdamba Singh and LDS Yadav; Pragali edition, 2017.

Practicals

1. Comprehensive Practical Organic Chemistry: Qual;tative analysis Ahluwalia, V K &Sunita
Dhingra; Universities Press. lndia, 2004.

2. Advaiced Practical Organ;c Chemistry; N K. Vishnoi; 3'dEdn; Vikas Publishing, 2009.
3. Advanced Practical Physical Chemistry; J.B. Yadav; Krishna Prakashan Media (P) Limited,

2015.
4. Selected Experiments in Physical Chemistry; Mukheriee N.C.& Chosh, J N ; S Chand &

Sons
5.Advanced Physical Chemistry Experiments;J N. Curtu, A Cunu, Pragati Prakashan.2008

6. Experiments in Physical Chemistfy; Das R. C. and Behra. B.;.fata Mccraw Hill

Daily evaluatron of practical

fecof0s/vrva-voqe etc,

100 % SyllabusFinal examination



Syllabus and courses ofstndies in the subject of Chemistry under CBCS as per NEP-2020

(For examinations to be hsld in the years May 2023,2024 &2025)

Course No,: UMICHT202 (Minor course)
Title: FOUNDATION COURSE CHEMISTRY-2

Credits: 03 (Theory) t 01 (Practical)
Maximum Marks: 100 [75 (Theory) + 25 (Practical)]

Theory: 03 Credits
Duration of Course: 45 hours
Duration of Examinarion: 3 hours

Unit-l State of Matter -II (10 Lectures)
Liquidsr P.operties of liquids- vapour pressure, boiling point, viscosity, surface tension,
determination of viscosity by Ostwald's Viscometer, detefmination of surlace tension by
stalagmometer, factors affecting viscosity and surface tension.
Liquid Crystals lntroduction and types (nematic, sematic and cholesteric) with examples.

Unit-II State of Matter -III (12 Lectures)
Solidsr Characteristics of solids, Amorphous and crystalline solids, space lattice and unit cell,
Primitive and centred unit cells, radius ratio rule, Structure of NaCl and Cscl,Closed Packed
Structures (1D,2D and 3D).
Imperfections in solids-Types of point defects (Stoichiometric, non-stoichiometric and Impurity
defects)

UnilIIl ChemicalBondingandMolecul0rStrucfure (11 Lectures)
Ionic Bonding:Genefal characteristics of ionic bond, Born-Haber cycle and its applications,
lattice energy and solvation energy, polarizing power and polarizability- Fajan's rules and its
applications Dipole moment and percentage ionic character
Covalent bonding^: Postulate ence Bond theory and concept ol Hybridization (sp, sp'. sp',
dsp', sp'dand sp'd'). VSEPR : Shapes ofCHr, NHr,HzO, SFrandClFr)

Unit-lV: Stereochemistry (12 Lectures)
Conformational Isomerismr Conformations ofethang, bulane and cyclohexane. Representation
of FIying-Wedge, Newmann, Sawhorse and Fischer projections Concept ofchirality
Configurationlsomerism: Relative(D/L) and Absolute (R/S) configurations, CIP rules,
Geometrical isomerism (cis & trans; E/Z nomenclatures) and Optical isomerism, Enanliomerism,
Diastereomerism and Meso compounds

Practical:01 Credit
Duration:30 hours

Course Objectivesl
. To estimate dens;ty, viscos;ty and sufface tension oldifterent liquids
. To prepare some important organic compounds and detect thcir lunctional g.oups



Syllabus and courses of studies ir fhe subject of Ch€mistry under CBCS as per NUp_2020

(For examinatjons to be held in the years May 2023,2024 &2025)
Course No.: UMICHT2O2 (Minor course)
Title: FOUNDATION COURSE CHEMTSTRy-2

Credits: 03 (Theory) + 0l (practical)
Maximum Marks: 100 [75 (Theory) + 25 (practical)]

Theory:03 Credits
Duration of Course: 45 hours
Duration of Examination: 3 hours

Learning outcomes:
On completion ofthe course, the student should be able to:. Measurement ofdensity, surface tension and viscosity ofdjfferent liquids.. Synthesize and identil'y functional groups in differeniorganic compounds.

Proposed Experiments
LMeasurement of density and relative density of various liquids using pyknometer/density

bottle.

carbonyl compounds, phenols, alcohols, amines,

NOTE FOR PAPER SETTING:
Total narks = 75
The evaluation ofcourse shall contain two pansl
Mid semester assessment: The internal assessment shall be held on completion ofabout 50% of
the prescribed syllabus. The question paper shall comprise of four questions of five marks each.
The candidate has to atrempt any three ofthem (Total Marks: l5; Time Duration: l% hour)
End semester assessment: lt consisls oltwo sectionsi
Section A will consist offour short answer questions (one question from each unit) of3 marks
each covering the entire syllabi. Section B consists ofeight long answer questions
(two questions from each unit) of l2 marks each.
Section A is compulsory. From Section B, the candidate has to attempt four questions in total,
selecting one from each unit. (Total Mark: 60; Time Duration: 3 hours)

EVALUATION OF PRACTICALS:

Daily evaluation of pmctical
recotds/viva-voce etc,

l0 marks

F inal eramination 100 % Syllabus 15 marks (10 marks = pfactical assessment
+ 5 marks = viva-voce examination)



SyllabusandcoursesofstudiesiIthcsnbjectofChemisrraunderCBCSasperNEp_2020

(For examrnarions to be held in the ycars May 2 023.2024 &2025)
Course No.: UMICHT202 (Minor course)
Title: FOUNDATION COURSE CHEMISTRY-2

Credits; 03 (Theory) + 0t (practical)
Maximum Marks: 100 [?5 (Theory) + 25 (practical)]

Theory: 03 Credits
Duration ofCourse: 45 hours
Duration of Examination: 3 hours

Books Recommended:

Theory

I Concise Inorganic Chemisrry;J D. Leel 5rhEdn., OUp/Wiley India I,vt. Limired,200g.
2. Principles of Inorganic Chemistry; B.R. puri, L.R. Sharma and K C. Kalia; 33dEdn.,

Milestone Publishers &amp; Disrriburors/ Vishal publishing Co., 2017.

4. Physical Chemistry; T. Engel, p. Reid.:3'dEdn.. pearson lndia.20l3
5. Ark;ns' Physical chemistryl p Arkins. .t. De paula and J Keeler, llth Edn, Oxlbrd

University Press, 20 I 7.

6. Organic Chemistry; J. Clayden, N. Greeves ancl S. Warfen, 2'dEdn., Oxlord Unrversity
Press,20l2.

7.

8

Stereochemistry ofOrganic Compounds: principles and Applications; D. Nasipuri.4,hEdn
Kent, England: New Academic science Limited. 2013
Advanced Organic Chemistry; Dr.Jagdanba Singh and LDS yadav; pfasari edition. 20 t7

Practicals

l. 
-Compre 

Practical Organic Chemistryr eualiratjve analysis Ahluwalia, V.K. &SunitaDhingra; sities Press, India,2004. '

4. Se ted Expcriments in physical Chemis!.y; Mukheriee N C.& Chosh, J.N; S. Chand &
So



Syllabus and courses olstudies in the subject of Chemistry under CBCS as per NEP-2020

(For examinations to be held in the years May 2023,2Q24 &2025)

Course No.: UMDCHT2O3 (Multi Disciplinary Course)
Title: HAZARDOUS WASTE AND ITS TREATMENT

Credits: 03 (Theory)
Maximum Marks: 75
Duration of Course: 45 hours
Duration of Examination: 3 hours

Unit-I Hazardous waste(1 I Lectures)
Defrnition, Classification based on ignitability, Corrosivity,Reactivity and Toxicity. Types of
listed Hazardous Wastes: F-type, K-rype and U-type and thei. origin sources. Household
hazardous materials and their health and Environmental impact.

Unit-II Environmental Chemistry of Hazardous Wastes(11 Lectures)
Origins, Transport, Reactions, Effects and Fates.Physical and Chemical Properties ofHazardous
Wastes. Managemgnt of hazardous wastes: generation, storage, collgction and transpoftation.
Waste minimization, utilization and recycling.

UniFIII Treatment(12 Lectu res)

Chemical treatmentr Acid/base neutralization, Chemical precipilation, Chemical extraction and

leaching, Oxidation, lon exchange and Reduction, Thermal treatment.
Microbial Treatments: Aerobic, Anaerobic and Reductive dehalogenations (by anaerobic
bacteria).

Unit-IV Disposal of Hazardous wastes(ll Lectures)
Disposal Above ground, Land Treatment, Open Dumping & Disadvantages, Composting and

Landfill Sanitary landfills, Secure landfills and Monofills.
Deep Well Injection Technique : Categories ofinjection wells.

NOTE FOR PAPER SETTINC:
Total marks = 75

The evalualion ofcourse shall conlain two paftsl

Mid semester ass€ssment: The internal assessment shall be held on completion of about 50o% of
the prescribed syllabus. The question paper shall comprise of four questions of f]ve marks each

The candidate has to attempt any three ofthem.(Total Marks: l5; Time Duration: 1% hour)
End semester assessmentr It consists of two sectionsi

Section A will consist of four shoft answer questions (one question from each unit) of 3 marks

each covering the entife syllabi. Section B consists ofeight long answef questions

(two questions from each unit) of l2 marks each

Seciion A is compulsory. From Section B, the candidate has to altempt four questions in total,

selecting one from each unit. (Total Marks: 60; Time Duration: 3 hours)



Syllabus and courses ofstudies in the subject of Chemistry under CBCS as per NEP-2020

(Far examinations to be held in the years May 2Q23,2024 &2025)

Course No,: UMDCHT203 (Multi Disciplinary Course)
Title: HAZARDOUS WASTE AND ITS TREATMENI'

Credits: 03 (Theory)
Maximum Marks: 75
Duration ofCourse: 45 hours
Duration of Examination: 3 hours

Books Recommended:
l. Environmental Chemistry, Stanley E Manahan, 6th Edition, Lewis Publishers.
2. Principles ofEnvironmental Chemistry, James E. Girard, 3rd Edition., Jones and
Bartlettleaming, 201 5.

\-



Syllabus and courses of studies in the subject of Chenistry under CBCS as per NEP-2020

(For examinations to be held in the yeafs May 2023,2024 &2025\

Course No.: USECHT204 (Skill Bnhancement Corrse)
Title: CHEMISTRY OF SOAPS, DETERGENTS AND SURFACTANTS

Credits: 01 (Theory) + 0l (Practical)
Maximum Marks: 50 (25 (Theory) + 25 (Practical))

Theory:01 Credit
Duration: 15 hours

Unit 1- Cleansing agents (05 Lectures)
Introduction, synthesis and applications of Natural cleaning agents, cleansing action, Floor
cleaner, Toilet Cleanef, Bathroom Cleaner, Kitchen Cleaner. Introduction to soaps and
detergents. Types ol soaps-bathing, toilet soaps, antibacterial soaps, transparent soaps, liquid
soaps.

Unit II- Technology ofSoap(05 Lectures)
Chemistry of soap, Raw material for soap industry and their selection, hard fats yielding and oil
yielding soaps, Chemical reactions of soaps, Hard and Soft soaps, Cen€ral pfinciples of soap
making, chemistry ol soap boiling and saponification reaction, Liquid hand wash and liquid dish
wash.

Unit III -Detergenls and surfactonts(05 Lectures)
lntroduction; Different terms used in detergents, Types ofdetergents, Classification ofdetergents
(anionic, cationic, nonionic, amphoterics), biodegradability.
Raw materials for detergents; Washing action of detefgents; lntroduction of surfactants; Types
ofsurfactants.

Practical: 01 Credit
Duration:30 hours

Learning Objectives:
. To know the Preparation ofsoaps and detergcnts
o 'fo learn abor.rt the effect ofsoaps and detergents on surface tension olwater

Experiments:
L Preparation ofdifferent types ofsoaps and Detergents.
2. Study the effect of the surfactants on the surface tension ofwaters.
J Determination of critical micelle concentration of different surfactants.

NOTE FOR PAPER SETTINC:
Total marks = 25

The evaluation ofcourse shall contain two parts:

\1



Syllabus and courses of studies in the subject of Chemistry under CBCS as per NEP-2020

(For examinations to be held in the yearc May 2023,2024 &2025)

Course No.: USECHT2O4 (Skill Enhancement Course)
Title: CHEMISTRY OF SOAPS, DETERGENTS AND SURFACTANTS

Credits: 01 (Theory) + 0l (Practical)
Maximum Marks: 50 (25 (Theory) + 25 (Practical))

Theory:01 Credit
Duration: 15 hours

Mid semester assessmentr The internal assessment shall be held on completion ofabout 50o% of
the prescribed syllabus The question paper shall comprise ofthree questions of2.5 marks each.

The candidate has to attempt any two ofthem (Total Marks: 5; Time Duration: 0l hour)
End s€mester ass€ssmentr It consists oltwo sectlonsl

Section A will consist of four short answer questions (at least one question from each unit) of 0l
mark each covering the entire syllabi. Section B consists ofsix long answer questions
(two questions from each unit) of04 marks each.

Section A is compulsory. From Section B, the candidate has to attempt any four questions in

total. (Total Marks: 20; Time Duration: 2 ] hours)

EVALUATION OF PRACTICALS:

Recommended Books:
(Theory and Practicals)

l. Handbook on Soaps, Detergents & Acid Slurry by NllR Board, Asia Pacific Business
rress,
Small scale industries and house hold industries in developing economy by Shetty i\,1.C.

Surface Active Agents & Detergents by Anthony M. Schwartz, James W. Perry & Julian
Berch, lnterscience Publishers
The Complete Technology Book on Soaps by NIIR Board, Asia Pacific Business Press.
The Complete Technology Book on Detergents by NIIR Board, Asia Pacific Business
Press.

6. Shreve's Chemical Process lndustries by Ceorge T. Austin Vol. V, McGraw-Hill.

2
3

4

5

Daily evaluation of practical

records/viva-voce etc,
10 marks

Final examination 100 % Syllabus l5 marks (10 marks = practical assessment + 5

marks = viva-voce examination)

)Li


