
Sl. No
of

Lecture

Topic/ Subtopic

Nitrogen Containing Functional
Groups

Learning
Resources

Mode of
Teaching &
ICT Tools

Books, E- Chalk &
Black Board
& ICT

resources

Experiential /
Participating

Learning Used

Students' seminar

Mode of
Assessment for

CIE

Unit Test &
Home
assignment

1-5 Preparation and important reactions of
nitro compounds, nitriles and

isonitriles
6-8 Aminesi

Effect of substituent and solvent on

basicity
8-10 Preparation and properties of amines

11 Gabriel phthalimide synthesis

Carbylamine reaction

t2 Mannich reaction, Hoffmann' s
exhaustive methylation

Nalbari CoIIege, Nalbari

Teaching Plan for the Sessionz 2022-23

Name of the Teacher: Dr. Dhiraj Talukdar

Department: Chemistry Semester: IV

Paper Name: ORGANICCHEMISTRY-III Paper Code: CHE-HC -4026

Learning Objectives:

1. Students are expected to learn about different classes of N-based compounds; theirstructures, synthesis and reactivity

2. Students shall demonstrate the ability to identifr and classiff different types of N-based derivatives, alkaloids and hetrocyclic
compounds/explain their structure mechanism and reactivity/critically examine their synthesis and reactions mechanism



13&14 Hofmann-elimination reaction

15 &16 Distinction between lo, 2oand3"
amines with Hinsberg reagent and
nitrous acid

17&18 Diazonium Salts :Preparation and their
synthetic applications

19 Unit test

20 Students' seminar

Signature of the Teacher Signature of the HoD



Nalbari College, Nalbari

Teaching Plan for the Sessionz2022-23

Name of the Teacher: Dr. Dhiraj Talukdar

Department: Chemistry Semester: VI

Paper Name: ORGANICCHEMISTRY-V Paper Code: CHE-HC-6O26

Learning Objectives:

l. Students are expected to learn about the dffirent spectroscopic techniques and their applications in organic chemistry

2. Students shall be apprised with carbohydrate chemistry, dyes and polymers and their structure, reactivity and chemical properties

3. Students shall be able to classify/identify/critically examine carbohydrates, polymers and dye materials.

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

Carbohydrates Books, E-
resources

Chalk &
Black Board
& ICT

Students' seminar Unit Test &
Home
assignment

r &2 Occurrence, classification and their
biological importance

3-5 Monosaccharides : Constitution and
absolute configuration of glucose and
fructose

6 epimers and anomers, mutarotation,

7 &8 determination of ring size of glucose
and fructose

Home
assignment



Haworth proj ections and
conformational structures ;

9&10 Interconversions of aldoses and
ketosest Killiani- Fischer synthesis
and Ruff degradation;

Disaccharides - Structure elucidation
of maltose, lactose and sucrose

14 8. 15 Polysaccharides-Elementary treatment
of starch, cellulose and glycogen.

16 Unit Test

Dyes

17 Classification, Colour and

constitution; Mordant and Vat Dyes

Synthesis and applications of Azo
dyes - Methyl Orange and Congo Red
(mechanism of Diazo Coupling)

20 &21 Synthesis and applications of
Triphenyl Methane Dyes -Malachite
Green. Rosaniline and Crystal Violet

Home
assignment

22 Synthesis and applications of
Phthalein Dyes - Phenolphthalein and

Fluorescein;
23 Natural dyes synthesis of Alizarin and

Indigotin
24 Edible Dyes with examples.

25 Unit Test

Polymers

26 Introduction and classifi cation

27 &28 Number average molecular weight,
Weight average molecular weight,
Degree of PolYmerization,

IPol S

11-13

18&19

Index.

Home
assignment



L

29 &30 Polymerisation reactions -Addition
and condensation -Mechanism of
cationic, anionic and free radical
addition polymerization;

3t &32 Preparation and applications of
plastics thermosetting (phenol-
formaldehyde, Polyurethanes) and
thermosoftening (PVC, polythene);

33 &34 Fabrics - natural and synthetic
(acrylic, polyamido, polyester)

35 &,36 Rubbers - natural and synthetic:Buna-
S, Chloroprene and Neoprene;
Vulcanization; Polymeradditives

)l Introduction to liquid crystal
polymers; Biodegradable and
conducting polymers with examples.

38 Students'
seminar

Signature of the Teacher Signature of the HoD



Nalbari College, Nalbari

Teoching Pton for the Session:Jon-Jun 2023

Name of the Teacher: Dr. Pranita Bora

Department: ChemistrY
Paper Name: PhYsical Chemistry II
Learning Objectives:

l. Students are expected to learn about partial molar properties, different thermodynamic properties and also colligative properties of dilute

solutions.

2. Students are expected to leam about free energy functions, Gibbs Helmholtz equations, Maxwell's relations etc.

Semester: II
Paper Code: CHE-HC-2026

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

t-2 Partial molar quantities Books, ppt. Black board
teaching

Asking students about
previous knowledge of
the topic

) Dependence of thermodynamic
on

Book Black board
teaching

4 Gibb's Duhem equation & discussion Book Black board
teaching

5 Chemical potential Book

6-7 Thermodynamic functions of mixing and Book Black board
teaching

Numerical solving

8 Thermodynamic equilibrium, degree of
advancement of reaction

Previous year
question paper and

book

9 Fugacity, relation between Gibbs free

energy and reaction quotient
Book Black board

teaching



10 Exoergic and endoergic reactions,
equilibrium constant

Book Black board
teaching

11 Dependence of equilibrium constant on
temperature, pressure and concentration

Book Black board
teaching

t2 Free energy of mixing and spontaneity,
numerical solving

Book Black board
teaching

Numerical solving

l3 Relation between Kp, K" & Ku, numerical
solving

Book Black board
teaching

Numerical solving

14 Le Chatelier principle, ideal and

condensed phase equilibrium
Book Black board

teaching

l5 Test MCQ

16 Dilute solutions, Raoult's and Henry's
law, colligative properties

Book Black board
teaching

t7 Relative lowering of vapor pressure Book Black board
teaching

18 Elevation of boiling point Book Black board
teaching

t9 Depression of freezing point, osmotic
pressure

Book Black board
teaching

20 Osmotic pressure, numerical solving Book Black board
teaching

Numerical solving

2t-22 Calculation of molar mass Book Black board
teaching

23 Gibbs and Helmholtzenergy, Variation of
S, G With T, V

Book Black board
teaching

24 Variation of S, G with P and Variation of
A with T, V, P

Book Black board
teaching

25 Different enthalpy change processes,

entropy change and free energy change,

numerical

Book Black board
teaching

Numerical solving

26 Joule-Thomson coeffi cient, inversion
temperature, Gibbs-Helmholtz equation

Book Black board
teaching

27 Maxwell's relations, thermodynamic
equation of state

Book Black board
teaching

the Teacher Signature of the HoD



Nalbari College, Nalbari

Teoching Plon for the Session:Jon-Jun 2023

Name of the Teacher: Dr' Pranita Bora

Department: Chemistry
Paper Name: PhYsical Chemistry IV
Learning Objectives:

Semester: IV
Paper Code: CHE-HC-4036

Students will understand theories of conductance and electrochemistry. Students will also expected to understand various parts of electrochemical

""ift 
ufong with Faraday's laws of electrolysis'

Mode of
Assessment for

CIE

Experiential /
Participating

Learning Used

Mode of
Teaching &
ICT Tools

Learning
Resources

Topic/ SubtoPicSl. No
of

Lecture

the

Asking students about
previous knowledge of

Black board
teaching

Books, ppt.
Faraday's laws of electrolYsis

Black boardBookChemical cells, reversible2

Black boardBookReversible and irreversible cellJ

Black board
teaching

Book-ingle electrode
thermodynamics
irreversible cell

potential, its sign,

of reversible and
4

Black boardBookRelation between e,lecffical energy

determination

and

of AG AS
5

Numerical solvingPrevious year
question paper and

book

Electromotive force and equilibrium

constant
6

Black boardBookNernst equation numerical solvingand7

Numerical solving
and

Previous year
stion

Numerical solving

1

8



book

Previous year
question paper and
book

Numerical solvingnumerical solvingElectromotive force,9

Previous year
question paper and
book

Numerical solvingNumericall0

Black board
teaching

Book Discussion/revision of
previous topics byconcentration cells

Concentratton cells, electrode
11

Black boardBookElectrolYte concentration ce,l ls12

Black boardBookcells without transferencel3

Black boardBookwith transferencecellst4

Black boardBook Numerical solvingLiquid junction potential, numericall5

Black boardBookDetermination coefficients ofof activityt6

Book Numerical solvingNumerical11

Black boardBookof transference no., PHDetermination18

Black boardBookquinhydrone electrode,ofLimitation
electrodeofDetermination

19

Black boardBook, OERAcid-base titration20 &21

Black boardBook Numerical solvingNumerical & Redox titrations22

Black boardBookPrecipitation titration and oxidation-

reduction indicators
23

BookApplication in metallurgY and industry
24

Numerical solving
Problem solving25

Signature tuTeacher Signature of the HoD

Black board
teachine



Nalbari College, Nalbari

Teoching Plon for the Session:Jon-Jun 2023

Name ofthe TeachQr: Dr. Pr&ritr BoI1r

Depsrtment: chemistry ^. il'#t3l'ul.]"ru-*-uoru
Paper Name: Industrial Chemicals &trd Ervironment
Lerrning Objectives:

t. Studonts will understand about different forms ofrenewable and non-renevrable soulces ofenerry' They would also come to knolv about

' ;;;;t"ili;;fi;lrnportun"" or .uG,uti' d"'"lop'"'t *d g'"en chemistrv in tuture'

2. Students will get to know about water pollution, its sources, industrial waste and their effects on living organisms along with watel purification

and waste management techniques

Mode of
Assessment for

CIE

Experiential /
ParticiPating

Learning Used

Mode of
Teaching &
ICT Tools

Learning
Resources

Topic/ SubtoPicSl. No
of

Lecture
DiscussionBlack boardBooks, OERl-3 Renewable sources of energY

DiscussionBlack boardBook, OER4-5 Non-renewable sources of energY

Black boardBook, OER6 Nuclear energy

Black boardBook, OER7 Nuclear pollution

Black boardBook, OEREffects of Nuclear Pollution, its
&

8

Black boardBook, OERDisposal management, nuc lear disaster

and its
9

Black boardBook, OERl0 Introduction to biocatalYsis, its



l1 Specifi city/selectivity, disadvantage,

mechanism

Book, OER Black board
teaching

t2 Sustainable develoPment Book, OER Black board
teaching

Discussion

13 Green chemistry Book, OE,R Black board
teaching

Discussion

14-17 Water treatment and purification methods Book, OER Black board
teaching

18-20 Effluent treatment, Book, OER Black board
teaching

13 Sludge disposal Book, OER Black board
teaching

t4 Industrial waste management Book, OER Black board
teaching

15 Water quality Parameters Book, OER Black board
teaching

r6-18 Seminars Group presentations Group
presentations

of the Teacher Signature of the HoD



Nalbari College, Nalbari

Teoching Plon for the Session:Aug-Dec ?O23

Name of the Teacher: Dr. Pranita Bora

Department: Chemistry
Paper Name: Chemistry I
Learning Objectives:

Students will understand about very important states of matter, i.e., gaseous and liquid state of matter,

Semester: I
Paper Code: CHE0100104

Sl. No
of

Lecture

Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

I Gaseous state: Postulates of kinetic theory
of gases

Books Black board
teaching

Asking students about
previous knowledge of
the topic

2 Causes of deviation from ideal behavior,
factor and its variation

Book Black board
teaching

J Derivation of Vander Waals equation of
state

Book Black board
teaching

4 Limitations of Vander Waals equation,

Berthelot virial uation ofstate
Book Black board

teaching

5 Boyle temperature, continuitY of states Book Black board
teaching

6 Critical phenomenon, Vander waals
and critical states

Book Black board
teaching
Black board
teaching

7 Critical compressibility factor, law of
states

Book

8 Discussion/revision of Previous,
numerical solving

Book Black board
teaching

Questions to groups of
students to think critically

Topic/ Subtopic



l4 Test MCQ/Exam

15 Liquid state: vacancy theory, free volume Book Black board
teaching

t6 Vapour pressure, surface tension Book Black board
teaching

17 Surface tension, Effects of temperature on

surface tension

Book Black board
teaching

18 Effects of surface tension Book Black board
teaching

l9 Viscosity, effect of temperature and Book Black board
teaching

20 Surface active agents Book Black board
teaching

21 Discussion and revision of topics,
numerical solving

Book Black board
teaching

Questions to groups of
students to think critically

the Teacher Signature of the HoD



Nalbari College, Nalbari

Teoching Plon for the Session:Aug-Dec 2023

Name of the Teacher: Dr. Pranita Bora

Department: Chemistry
Course Name: Basic Analytical Chemistry (SEC)

Learning Objectives:

Students will learn about basic principles of chemical analysis, soil sample analysis and water sample analysis' Students will also learn about food

industry, techniques of processing and preservation. The last unit deals with chromatography, which basically give a brief un

Semester: I
Paper Code: S8C0101003

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating Learning

Used

Mode of
Assessment for

CIE

1 Introduction to analyical chemistry,

of
Books, ppt Black board

teaching

2 Accuracy & Precision, elTor, rep licates,

mean & median

Book Black board
teaching

3 Range, standard deviation, relative

standard deviation

Book Black board
teaching

Numerical solve

4 Numerical, signifi cant fi gures Book Black board
teaching

Discussion

5-7 Composition of soil, tYPes of silicates Book Black board
teaching

8-9 Soil acidity & pH, determination Book Black board
teaching

10 Complexometric titrations Book Black board
teaching

11 Chelate effect, indicators Book Black board
teaching

12 Determination of calcium and Book Black board



teachinglexometric titrationmagneslum by comP

Group seminar presentations
Presentation10

Black boardBookmethodsWater sampling11

Black boardBook, video
tutorial

pollution and its sourcesWatert2-13

Black boardBookWater Purification methods

Black boardBookWater analYsis,
and dissolved

of acidity,determinationt6-17

MCQ/Quiz
Test18

Black boardBookof food Products,
value offood

nutritionalAnalysis19

Black boardBook
Food processtng, classification,20

Black board DiscussionBookmethods of FoodTraditional and modern2r-22

Black board DiscussionBook
Food adulteration, method of detection

23-24

Black boardBookof food PreservativesAnalysis25-26

Black boardBookand itstoIntroduction
classification

2',7

Black boardBooklumncoPlanar28

Black boardBook
General principle29-30

Black boardBookchromatograPhicMechanism behind31

Black boardBook
Modes of PaPer chromatograPhY,

ofTLC
3L

Black boardBookof separation of

mixtures

procedureJJ

Signature of the HoD

I

t4-15

M
Signaturydf the Teacher



Nalbari College, Nalbari

Teoching Plon for the Session:Aug-Dec 2O?2

Name of the Teacher: Dr. Pranita Bora

Department: Chemistry
Paper Name: PhYsical Chemistry I
Learning Objectives:

l. Students will understand about the gaseous state of matter. Deviation of ideal gases from real gas and different derivations'

2. concepts molecular and crystal symmetry will help students understand about solid state chemistry and group theory in higher studies'

Semester: I
Paper Code: CHE-HC-1026

Mode of
Assessment for

CIE

Experiential /
Participating

Learning Used

Mode of
Teaching &
ICT Tools

Learning
Resources

Topic/ SubtoPicSl. No
of

Lecture

the

Asking students about
previous knowledge of

Black board
teaching

BooksPostulates of kinetic theoryGaseous state

of gases
1

Black boardBookDerivation of kinetic gas equation2

Black board
teaching

Booklaws from kinetic gas

equation, collision diameter, frequency,
Derivation of gas

number cross-section

)

Black board
teaching

Book

free

andofeffectfree temperatureMean path,
meanandcollisionon frequencypressure

4

Black boardBookMaxwell's distribution of molecular

velocities
5

Black board
teach

BookViscosity of gases temperature andand its6

Black board
teach

BookBehaviour of compressibility

factor
real gases,7



8 Causes of deviation, derivation of Vander
Waals equation of state

Book Black board
teaching

Limitations of vander waals equation,
Berthelot equation, virial equation of state

Book Black board
teaching

l0 Boyle temperature, continuity of states Book Black board
teaching

ll Critical phenomenon, vander waals
equation and critical states

Book Black board
teaching

12 Critical compressibility factor, law of
corresponding states

Book Black board
teaching

13 Discussion/revision of previous,
numerical solving

Book Black board
teaching

t4 Test MCQ/Exam

15 Symmetry, symmetry elements and
operation

Book, video
tutorial

Black board
teaching

t6 symmetry elements and operation with
examples

Book Black board
teaching

t7 Practice with examples, point group Book Black board
teaching

l8 Point group concept with examples Book Black board
teaching

19 Crystal system and Bravais lattices Book Black board
teaching

N
Signature of the Teacher Signature of the HoD
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Nalbari College, Nalbari

Teoching Plon for the Session: Aug-Dec 2022

Name of the Teacher: Dr. Pranita Bora

Department: Chemistry Semester: III
Paper Name: Physical Chemistry III Paper Code: CHE-HC-3036
Learning Objectives:

1. Students will understand about reaction kinetics, rate laws and rates of different reactions. The knowledge gained will help students understand
the conditions of getting maximum yield of several industrial products, environmental reactions and biological systems.

2. The study of catalysis provides students with a deep understanding of the principles underlying the acceleration of chemical reactions and their
diverse applications in both laboratory and industrial settings.

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

1 Rate of reaction, order and molecularity of
simple and complex reaction, rate law

Books, ppt. Black board
teaching

Asking students about
previous knowledge of
the topic

2 Differential form of rate expressions upto
second order, integrated form ofrate
expressions derivation of zero and first
order reaction

Book Black board
teaching

aJ Integrated form of rate expression of
second order reaction,

Book Black board
teaching

4 Problems and Numericals of previous
learning

Previous year
question paper and
book

Numerical
solving

5 Half life period of a reaction, t172 of Ofr, 1't,

2"d andnth order
Book Black board

teaching



Numerical
solving

book

Previous Year
question PaPer and

half lifeProblems and Numericals on

period
6

Black boardBook
Experimental
rate law

ofdeterminationofmethods,7

Black boardBook
Experimental

ofdeterminationofmethods
reactionlaw andrate

8

Black boardBookreactionKinetics and parallelof opposing

and their differential rate
9

Black board
teaching

Book

differential

theirandreactionsconsecutlveofKinetics
reactionchainrate equation,

l0

previous toPics bY

ofBlack board
teaching

Book

Arrhenius

rate,reactionofdependenceTemperature
energyactivationequatlon

1l

Black boardBook
Collision theory

tes

vation andderi12

Black boardBooktheory and EYringActivated complex13

Black boardBook
Lindemann theory and mechanismt4

MCQ/Quiz

Testt5
Black boardBook

Introduction to catalyst and its tyPes,

and
l6

Black boardBook

kinetics

andmechanismAcid base catalysist7

Black boardBookreactions and

mechanism
Enzyme catalyzedl8

Black boardBookMichaelis-Menten
Lineweaver-Burk

andequationCases of
method

l9
Black boardBook, OERof heterogeneous

asa
catalysis,Mechanism20

the Teacher
Signature of the HoD



Nalbari College, Nalbari

Teoching Plon for the Session:Aug-Dec ZOZZ

Name of the Teacher: Dr. Pranita Bora

Department: Chemistry
Paper Name: Physical Chemistry V
Learning Objectives:

Semester: V
Paper Code: CHE-HC-5026

1. Students will understand about different spectroscopic techniques for characterization of samples, mainly the theory behind these techniques isincluded in the syllabus.

2 From the second unit the students will understand the photochemical reactions, their importance and different processes related to these reactions.

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

1 lmportance of spectroscopy and its uses,
Electromagnetic radiation and its
interaction with matter

Books, OER Black board
teaching

2 Various types of spectra and Born
Oppenheimer approximation

Book Black board
teaching

J Rotational spectra of Diatomic molecule,
rotational selection rule

Book Black board
teaching

4 Intensities of spectral lines, determination
of internuclear distance, rotational spectra
of polyatomic molecules

Book Black board
teaching, PPT.

5 Rotational spectra of polyatomic
molecules, isotopic substitution

Book Black board
teaching

6 Revision/Discussion and Numerical
solving on the topics taught

Previous year
question paper and
book

Numerical solving

Asking students about
previous knowledge of
the topic



7 Vibrational spectroscopy c lassical
and force constant

Book Black board
teaching

8 Diatomic vibrating rotator, Morse
potential, dissociation energies, selection
rule

Book Black board
teaching

9 Anharmonic vibrations, selection rule,
revtslon

Book Black board
teaching

Questionnaire discussion

10&11 Vibration-rotation spectra of diatomic
P, Q, R Branch

Book Black board
teaching

12 Rotation vibration interaction, revision Book Black board
teaching

Asking students to draw
spectra for different
transitions

13 Isotopic substitution, numerical Book Black board
teaching

Solve numerical from
previous year question
papers & Book

t4 Degree of freedom, mode of vibrations
with example

Book Black board
teaching, PPT

t5 Introduction to Raman spectra, Stokes &
anti-stokes lines, selection rule, Pure
rotational Raman spectra of diatomic
molecule

Book Black board
teaching, PPT

16 Book Black board
teaching, PPT

t7 Rotational-vibrational Raman spectra,
effect on of lines

Book Black board
teaching

l8 Rule of mutual exclusion principle,
numerical

Book Black board
teaching

Solve numerical from
previous year question
papers & Book

19 Electronic spectra, absorption of light Book Black board
teaching

20 Potential energJ curve, dissociation and
sociation

Book Black board
teaching

21 Franck-Condon Principle Book, OER Black board
teaching, PPT

22 Electronic transitions, fluorescence and Book, OER Black board
teaching, PPT

Selection rule Book Black board
teaching

24 Intensity of electronic bands, factors
the ofbands

Book, OER Black board
teaching, PPT

25 Test MCQ/Exam

Pure rotational Raman spectra of diatomic
molecule, pure vibrational Raman spectra

23



26 Photosensitization and quenching Book Black board
teaching

27 Stern-Volmer equation, biochemical Book Black board
teaching

28 Luminescence, chemiluminescence,
Jablonski

Book Black board
teaching

29 Photochemical equilibrium &
states

Book Black board
teaching

Teacher Signature of the HoD

processes



Nalbari College, Nalbari

Teoching Plan for the Session:Aug-Dec 2022

Name of the Teacher: Dr. Pranita Bora

Department: Chemistry
Paper Name: Basic Analytical Chemistry (SEC)

Learning Objectives:

Semester: III
Paper Code: CHE-SE-3036

Students will learn about basic principles of chemical analysis, soil sample analysis and water sample analysis

Mode of
Assessment for

CIE

Experiential /
ParticiPating Learning

Used

Mode of
Teaching &
ICT Tools

Learning
Resources

Topic/ SubtopicSl. No
of

Lecture

Books, ppt.I

Black boardBook2

Black boardBookJ

4 Numerical, signifi cant fi gures

Black boardBook5-7 Composition of soil, types of silicates

Soil acidity & pH, determination8-9

Black boardBookl0 Complexometric titrations

Black boardBookl1 Chelate effect, indicators

Bookt2 Determination of calcium and
lexometric titration

Group semlnar presentations
l0 Presentation

Introduction to analytical chemistry,
concept of sampling

Black board
teaching

Accuracy & precision, elror, replicates,
mean & median
Range, standard deviation, relative
standard deviation

teaching
Black board
teaching



11 Water sampling methods Book Black board
teaching

t2-13 Water pollution and its sources Book, video
tutorial

Black board
teaching

l4-15 Water purification methods Book Black board
teaching

t6-1',1 Water analYsis, determination of aciditY,

and dissolved

Book Black board
teaching

l8 Test
MCQ/Quiz

Signature TeacherN Signature of the HoD



Nalbari College, Nalbari

Teoching Plan for the Session: ?O22-2O23

Name of the Teacher: Dr RuPam Sarma

Department: Chemistry Semester: III

paper Name: organic chemistry-Il Paper code: CHE-HC-3026

Learning Objectives:

l. To apprise students about different classes of organic compounds, including halogenated hydrocarbons, alcohols, phenols etc.

2. To learn and differentiate between various organic functional groups.

Sl. No
of

Lecture

Topic/ Subtopic Learning Resources Mode of
Teaching
& ICT
Tools

Experiential /
Participating

Learning Used

Mode of
Assessment

for CIE

1 Nucleophilic additions, Nucleophilic addition-elimination

reactions with ammonla derivatives with mechanism
l. Morrison, R. T. &

Boyd, R. N. Organic
Chemistry, Dorling
Kindersley (India) Pvt.
Ltd. (Pearson

Education).

2. Finar.l. L. Organic
Chemistry (Volume 1),

Dorling Kindersley
(India) Pvt. Ltd.
(Pearson Education).

3. Graham Solomons,
T.W. Organic
Chemistry, John Wiley

Blackboard Seminar by
students

Home
assignments

2 Mechanisms of Aldol and Benzoin condensation

3-4 Knoevenagel condensation, Claisan-Schmidt, Perkin,

Cannizzaro and reaction.

5-6 Knoevenagel condensation, Claisan-Schmidt, Perkin,

Cannizzaro and reaction.

7-8 a-substitution reactions, oxidations and reductions

(Clemmensen, Wolff-Kishner, LiAlH4,NaBH4, MPV,

PDC and PGC

9 Addition reactions of unsaturated carbonyl compounds:

Michael addition.
t0-12 methylene Keto-enol tautomertsm.

I

Active
and

compounds:
ications of malonate

,i



and ethyl acetoacetate. & Sons, Inc.

4" Clayden, J., Greeves,

N. & Warren, S.

Organic Chemistry,
Second edition, Oxford
University Press, 2012.

5. Smith, J. G. Organic
Chemistry, Tata
McGraw-Hill
Publishing Company
Limited.

t3-14 Preparation, physical properties and reactions of
monocarboxylic acids: Typical reactions of dicarboxylic
acids.

15-16 hydroxy acids and unsaturated acids: succinic/phthalic,
maleic and fumaric acids.

17-19 Preparation and reactions of acid chlorides, anhydrides,
esters and amides.

20-22 Comparative study of nucleophilic sustitution at acyl
group -Mechanism of acidic and alkaline hydrolysis of
esters.

23-24 Claisen condensation, Dieckmann and Reformatsky
reactions, Hofmannbromamide degradation and Curtius

25-28 Preparation and reactions of thiols. thioethers and
acids

@y
Signature of the Teacher Signature of the HoD

_!ectic, malic,



Nalbari College, Nalbari

Teoching Plon for the Session: 2022-2023

Name of the Teacher: Dr RuPam Sarma

Department: ChemistrY

Paper Name: Organic Chemistry-IV

Learning Objectives:

Semester: V

Paper Code: CHE-HC-5016

1 . To enable the students to explain/describe the important features of nucleic acids, amino acids and enzymes and develop

their ability to examine their properties and applications'

Mode of
Assessment

for CIE

Experiential /
Participating

Learning Used

Mode of
Teaching
& ICT
Tools

Learning ResourcesTopic/ SubtopicSl. No
of

Lecture

Introduction, classification and

enzymes. Salient features of active site of enzymes'
characteristics oft-2

Mechanism of enryme trypsin as examPle).action (taking3-4

factors affecting enzyme
and their role in biological reactions.

and cofactorsaction, coenzymes5-6

specificity of enzyme action (including stereospecificity).7

Home
assignments

Seminar by
students

Blackboardl. Berg, J.M.,
Tymoczko, J.L. and

Stryer, L. (2006)
Biochemistry. VIth
Edition. W.H. Freeman
and Co.

2. Nelson, D.L., Cox,
M.M. and Lehninger,
A.L. (2009) PrinciPles
of Biochemistry.IV
Edition. W.H. Freeman

and non-inhibition

phenomenon ofenzyme inhibitors and their importance,8-1 0



competitive inhibition including allosteric inhibition). and Co.

3. Murray, R.K.,
Granner, D.K., Mayes,
P.A. and Rodwell,
V.W. (2009) Harper's
Illustrated
Biochemistry. XXVIII
edition. Lange Medical
Books/ McGraw-Hill

tt-12 Introduction to oils and fats; common fatty acids present

in oils and fats, Hydrogenntion of fats and oils,
saponification value, acid value, iodine number, rancidity

t3-t4 Cells obtain energy by the oxidation of foodstuff (organic
molecules). Introduction to metabolism (catabolism,
anabolism).

16-l 8 ATP: The universal currency of cellular energy, ATP
hydrolysis and free energy change. Agents for transfer of
electrons in biological redox systems: NAD+, FAD.

19-22 Conversion of food to energy: Outline of catabolic
pathways of carbohydrate- glycolysis, fermentation,
Krebs cycle.

23-25 Overview of catabolic pathways of fat and protein.
Interrelationship in the metabolic pathways of protein, fat
and carbohydrate.

26-27 Calorific value of food, standard calorie content of food
types.

28-31 Classification, structure and therapeutic uses of
antipyretics: Paracetamol (with synthesis). Analgesics:
Ibuprofen (with synthesis), Antimalarials: Chloroquine
(with synthesis).

32-35 Anelementary treatment of Antibiotics and detailed study
of chloramphenicol, Medicinal values of curcumin
(turmeric), azadirachtin (neem), vitamin C and antacid
(ranitidine).

@*
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Nalbari College, Nalbari

Teoching Plon for the Session: 2022-2023

Name of the Teacher: Dr Rupam Sarma

Department: Chemistry Semester: V

Paper Name: Polymer Chemistry Paper Code: CHE-HE-5046

Learning Objectives:

1. To introduce the theory and applications of polymer chemistry to the students.

2. Introduction of some industrially important polymers and conducting polymers.

Sl. No
of

Lecture

Topic/ Subtopic Learning Resources Mode of
Teaching
& ICT
Tools

Experiential /
Participating

Learning Used

Mode of
Assessment

for CIE

I lntroduction and history of polymeric materials: Different

schemes of classification of polymers, Polymer

nomenclature.

1. Morrison, R. N. &
Boyd, R. N. Organic
Chemistry, Dorling
Kindersley (India) Pvt.
Ltd.
(Pearson Education).

2"Finar,I. L. Organic
Chemistry (Volume l),
Dorling Kindersley
(India) Pvt. Ltd.
(Pearson

Education).

3. Eliel, E.L. & Wilen,
S. H. Stereochemistry

Blackboard Seminar by
students

Home
assignments

2 Molecular forces and chemical bonding in polymers,

Texture of Polymers.

3-4 Criteria for synthetic polymer formation, classification of
polymerization processes, Relationships between

functionality.

5-7 extent of reaction and degree of polymerization

Bifunctiona I syste ms, Poly-fu nctiona I systems..
8-t I Mechanism and kinetics of step growth, radical chain



growth, ionic chain (both cationic and anionic) and

coord ination polymerizations.

4. Nasipuri, D.
Stereochemistry of
Organic Compounds,
Wiley Eastern Limited.

5. Kalsi, P. S.

Stereochemistry
Conformation and
Mechanism, New Age
International,2005

t2-15 Mechanism and kinetics of copolymerization,

polymerization tech niq ues.

t6-20 Determination of crystalline melting point and degree of
crysta I linity, Morphology of crystalline polymers, Factors

affecting crystalline melting point.

2t-23 Determination of molecular weight of polymers (Mn,

Mw, etc) by end group analysis.

24-26 viscometry, light scattering and osmotic pressure

methods. Molecular weight distribution and its

significance. Polydispersity index.

W
Signature of the Teacher Signature of the HoD

of Organic Compounds,
Wiley: London, 1994.



Nalbari College, Nalbari

Teoching Plon for the Session: ?O22-2O23

Name of the Teacher: Dr RuPam Sarma

Department: Chemistry Semester: II

Paper Name: Organic Chemistry-I Paper Code: CHE-HC-2016

Learning Objectives:

l. To apprise students with introduction to basic organic concepts.

2. To enable students to learn and analyse different classes of organic compounds, their reactivities and mechanisms.

Sl. No
of

Lecture

Topic/ Subtopic Learning Resources Mode of
Teaching
& ICT
Tools

Experiential /
Participating

Learning Used

Mode of
Assessment

for CIE

I Organic Compounds: Classification, and N omenclature 1. Morrison, R. N. &
Boyd, R. N. Organic
Chemistry, Dorling
Kindersley (India) Pvt.
Ltd.
(Pearson Education).

2. Finar, [. L. Organic
Chemistry (Volume l),
Dorling Kindersley
(India) Pvt. Ltd.
(Pearson
Education).

3. Eliel, E.L. & Wilen,
S. H. Stereochemistry

Blackboard Seminar by
students

Home
assignments

2 Hybridization, ShaPes of molecules, Influence of
on bond

J Electronic Displacements: Inductive, electromeric,

resonance and mesomeric effects.

4 ugation and their applications; Dipole moment;
their relative

5 Homolytic and Heterolytic fission with suitable examples.
formal

6 Electrophiles and NucleoPhiles; Nucleophlicity and

7 Types, shape and their relative stability of Carbocations,

Free radicals and Carbenes

8 Introduction to types of organic reactions and their
mechanism: Add

Organic acids and bases;

Curly arrow rules,



reactions of Organic Compounds,
Wiley: London, 1994.

4. Nasipuri, D.
Stereochemistry of
Organic Compounds,
Wiley Eastern Limited.

5. Kalsi, P. S.

Stereochemistry
Conformation and
Mechanism, New Age
International, 2005

9-10 Chemistry of alkanes: Formation of alkanes, Wurtz

I I I 2 Free radical substitutions:
reactivity and selectivity.

Halogenation -relative

t3-16 Formation of alkenes and alkYnes by elimination
reactions, Mechanism of El, E2,Elcb reactions. Saytzeff
and Hofmann eliminations.

t7-20 Reactions of alkenes: Electrophilic additions and their
mechanisms (Markownikoff/ Anti-Markownikoff
addition), mechanism of oxymercuration-demercuration,

2t-24 reduction (catalyic and chemical), syn and

antihydroxylation (oxidation). 1,2-and 1,4-addition

reactions in conjugated dienes and, DielsAlder reaction;

Allylic and benzylic bromination and mechanism, e.g.

propene, 1-butene, toluene, ethyl be

25-28 Reactions of alkynes: AciditY, Electrophilic and

Nucleophilic additions. Hydration to form carbonyl
compounds, Alkylation of terminal alkynes.

28-32 Types of cycloalkanes and their relative stability, Baeyer

strain theory, Conformation analysis of alkanes: Relative

stability: Energy diagrams of cyclohexane: Chair, Boat

and Twist boat forms; Relative stability with energy

diagrams.

Signature of the Teacher Signature of the HoD

Reaction, Wurtz-Fittig Reactions.

ozonolysis.
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Nalbari College, Nalbari

Teoching Plon for the Session: 2022-2023

Name of the Teacher: Dr RuPam Sarma

Department: Chemistry

Paper Name: Organic Chemistry-Ill

Learning Objectives:

1. To introduce students to different classes of N-based compounds

2. To study alkaloids and terpenoids and their potential application.

Semester: IV

Paper Code: CHE-HC-4036

Sl. No
of

Lecture

Topic/ Subtopic Learning Resources Mode of
Teaching
& ICT
Tools

Experiential /
Participating

Learning Used

Mode of
Assessment

for CIE

t-4 Reactions of naphthalene phenanthrene and anthracene

Structure, Preparation and structure.

l Morrison, R. T. &
Boyd, R. N. Organic
Chemistry, Dorling
Kindersley (India) Pvt.
Ltd. (Pearson

Education).

2.Finar,l. L. Organic
Chemistry (Volume 1),

Dorling Kindersley
(India) Pvt. Ltd.
(Pearson Education).

3. Finar, L L. Organic
Chemistry (Volume 2:

Stereochemistry and the

Blackboard Seminar by
students

Home
assignments

5-8 elucidation and important derivatives of naphthalene and

anthracene; Polynuclear hydrocarbons.

9-r2 Classification and nomenclature, Structure, aromaticity in

5-numbered and 6-membered rings containing one

heteroatom.

13-1 8 Synthesis, reactions and mechanism of substitution

reactions of: Furan, Pyrrole (Paal-Knorr synthesis, Knorr

pyrrole synthesis, Hantzsch synthesis), Thiophene,

Pyridine (Hantzsch synthesis), Pyrimidine. Indole:

Fischer indole synthesis and Madelung synthesis)

t9-24 Quinoline and isoquinoline: Skraup synthesis,

Friedlander' s synthesi s, Knorr quinoline synthesis,



Pictet-Spengler reaction, Pomeranz-Fritsch reaction
Bischler-N reaction,Miller apieralskiDoebner- synthesis,

and their physiological action Hoffmann's exhaustive

lation, Emde's modifi cation.

lsolationstructural features,Natural occurrence, General

methy

a< "\1

Structure elucidation and synthesis

importance of Nicotine, Hygrine, Quinine, Morphine'

Cocaine, and ReserPine

Nicotine. Medicinalof28-30

Ctremistry of Natural
Products), Dorling
Kindersley (lndia) Pvt.

Ltd. (Pearson

Education).

4" Graham Solomons,
T.W. Organic
Chemistry, John WileY
& Sons, Inc.

5. Kalsi, P. S. Textbook
of Organic Chemistry
1st Ed., New Age
International (P) Ltd.
Pub.

Occurrence, classifi cation, isoprene

structure and synthesis of Citral, Neral and o-terpineol'
Iule; Elucidation of31-32

Signature of the HoD
Signature of the Teacher
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Natbari College, Nalbari

Teoching Plon for the Session: 2O?2-2O23

Name of the Teacher: Dr RuPam Sarma

Department: ChemistrY

Paper Name: Organic Chemistry-V

Learning Objectives:

l. To learn about the different spectroscopic techniques and their applications in organic chemistry'

2. Students shall be apprised with carbohydrate chemistry, dyes and polymers and their structure, reactivity and chemical properties'

Semester: VI

Paper Code: CHE-HC-6026

Mode of
Assessment

for CIE

Experiential /
Participating

Learning Used

Mode of
Teaching
& ICT
Tools

Learning ResourcesTopic/ SubtoPicSl. No
of

Lecture

Introduction to absorPtion and emission spectroscoPy.1-2

3-5

shifts.H

}"max,transitions,lectronicof eUV TypesSpectroscoPY
andlcBathochromAuxochromes,andChromophores

andketones

calculation
carboxylic

alicyclic,
heteroannular;

wof oodwardAlntens of pplicationabsorption;ity
forl.max the systems:of followingforRules

idsac andketones,aldehydes,unsaturated0, B
andhomoannulardienes:esters; Conjugated

(aldehydes,systemsExtended conjugated

6-8

distinction between cis and trans isomers9

Home
assignments

Seminar by
students

Blackboardl. Banwell, C. N. &
Mc.Cash, E. M.
Fundamentals of
Molecular
SpecffoscoPY,4th
Edition,
McGraw Hill.

2.Pavia, LamPman,
Kr\z & VyvYan,
Introduction to
SpectroscoPY, 5th

Edition, CENGAGE
Learing.

3. Silverstein, R. M.;
functionalS

non-fundamentalandFundamentalIR SpectroscoPY:
oof andNIR absorption positionsvibrations;molecular

10-1 3



14 Effect of H-bonding, conjugation Webster, F. X.; Kiemle,
D. J. & Bryce, D. L.
Spectrometric
Identification of
Organic Compounds,
8th Edition, Wiley.

4. Kemp, W. Organic
Spectroscopy, Palgrave

l5 resonance and ring size on [R absorptions.

t6 Fingerprint region and its significance; application in

functional group

t7 NMR Spectroscopy: Basic principles of Proton
Resonance.

Magnetic

18 chemical shift and factors influencing it.

t9 Spin - Spin coupling and coupling constant; Anisotropic

effects in alkene, alkyne, aldehydes and aromatics.

20 Interpetation of NMR spectra of simple compounds.

21-22 Electron Spin Resonance (ESR) spectroscopy: Its
ESR of radicals

23-24 Applications of IR, UV and NMR for identification of
simple organic and lnorganic molec

Signature of the Teacher Signature of the HoD
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Nalbari College, Nalbari

Teoching Plon for the Session: 2023-2024

Name of the Teacher: Dr RuPam Sarma

Department: Chemistry

Paper Name: Chemistry-I

Learning Objectives:

l. T o apprise students with introduction to basic organic concepts.

2. To enable students to learn and analyse representation of organic compounds'

Semester: I

Paper Code: CHE-O100104

Mode of
Assessment

for CIE

Experiential /
Participating

Learning Used

Mode of
Teaching
& ICT
Tools

Learning ResourcesSl. No
of

Lecture

Topic/ Subtopic

1 Representation of organic molecules in2D and 3D.

Fischer, Newmann and Sawhorse projection formula.2

Geometrical isomerism. Cis-trans, E/Z notaions.J

Home
assignments

Seminar by
students

Blackboard1. Eliel, E.L. & Wilen,
S. H" Stereochemistry
of Organic Compounds,
Wiley: London, 1994'

2. Nasipuri, D.
Stereochemistry of

Concept of chirarity. Enantiomers and diastereomers.4



5 Conformation and

rotation.

configuration, barriers and

6-7 conformational analysis of butane and

Concept of electrophiles and nucleophiles.8-9

Wiley Eastern

3. Kalsi, P. S.

Stereochemistry
Conformation and

Mechanism, New Age
International, 2005

Limited.

10-1 I Inductive effect,
delocalisation.

conjugation andresonance,

Signature of the HoD
Signature of the Teacher
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Nalbari College, Nalbari

Teoching Plon for the Session: 2023-2024

Name of the Teacher: Dr RuPam Sarma

Department: Chemistry

Paper Name: Organic Chemistry-Il

Learning Objectives:

Semester: III
Paper Code: CHE-HC-3026

1. To apprise students about different classes of organic compounds, including halogenated hydrocarbons, alcohols, phenols etc

2. To learn and differentiate between various organic functional groups'

Experiential /
Participating

Learning Used

Mode of
Assessment

for CIE

Mode of
Teaching
& ICT
Tools

Learning ResourcesTopic/ SubtoPicSl. No
of

Lecture

vatives
inationlmaddition-elNucleophilicadditions,Nucleophilic

mechanism.withderiammonlawithreactions

Mechanisms of Aldol and Benzoin condensation

Kno"reragel condensation, Claisan-Schmidt, Perkin,

reaction.Cannizzarc and
3-4

Kro"ueragel condensation, Claisan-Schmidt, Perkin,

reaction.Carnrzzaro and
5-6

PDC and

LiAIH4olff-,Kishner,
reductionsandoxidationsreactions,o-substitution

,NaBH4,w(Clemmensen,
7-8

Addition reactions
Michael addition.

carbonyl compoundsof unsaturated9

Home
assignments

Blackboard Seminar by
students

1. Morrison, R. T. &
Boyd, R. N. Organic
Chemistry, Dorling
Kindersley (India) Pvt.
Ltd. (Pearson

Education).

2.Ftnar,l. L. Organic
Chemistry (Volume 1),

Dorling Kindersley
(India) Pvt. Ltd.
(Pearson Education).

3. Graham Solomons,
T.W. Organic
Chemi , John

Keto-eno tautomertsm.leneVE compoundsActi methy
malonatefoand

t0-12

1

2

MPV,



and ethyl acetoacetate

r and reactions of
reactions of dicarboxYlic

acids.

acids:
propertiesphysicalPreparation,

TypicalmonocarboxYlic
13-14

succinic/phthalic,acids:unsaturatedandacidshydroxy
acids.fumaricandmaleic

15-16

Preparation and reactions of acid chlorides, anhYdrides,

esters and amides
t7-19

esters.

atsustitutionof acylVE nucleophilicstudyComparati
ofalkalineandacidic hydrolysisof-Mechanismgroup

20-22

andDieckmann Reformatskycondensation,Claisen
and Curtiusbromamide degradationHofmannreactions,

23-24

4. Clayden, J., Greeves,
N. & Warren, S.

Organic Chemistry,
Second edition, Oxford
University Press, 2012.

5. Smith, J. G. Organic
Chemistry, Tata
McGraw-Hill
Publishing Company
Limited.

& Sons, Inc.

Preparation and reactions thiols, thioethers and

acids.SU

of25-28

Signature of the HoD
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Nalbari College, Nalbari

Teoching Plon for the Session: 2023-2024

Name of the Teacher: Dr RuPam Sarma

Department: Chemistry Semester: V

paper Name: organic chemistry-IV Paper code: CHE-HC-5016

Learning Objectives:

2. To enable the students to explain/describe the important features of nucleic acids, amino acids and enzymes and develop

their ability to examine their properties and applications'

Sl. No
of

Lecture

Topic/ Subtopic Learning Resources Mode of
Teaching
& ICT
Tools

Experiential /
Participating

Learning Used

Mode of
Assessment

for CIE

1-2 Introduction, classifi cation and characteristics of
enzymes. Salient features of active site of enzymes.

1. Berg, J.M.,
Tymoczko, J.L. and

Stryer, L. (2006)
Biochemistry. VIth
Edition. W.H. Freeman
and Co.

2. Nelson, D.L., Cox,
M.M. and Lehninger,
A.L. (2009) Principles
of Biochemistry.IV
Edition. W.H. Freeman

Blackboard Seminar by
students

Home
assignments

3-4 Mechanism of enryme action (taking trypsin as example).

5-6 factors affecting enzyme action, coenzymes and cofactors

and their role in biological reactions.

1 specificity of enzyme action (including stereospecificity).

8-10 enzyme inhibitors and their importance, phenomenon of

inhibition and non-



luding allosteric inhibition).competitive inhibition inc

iodine

acidscommon presentfatsand fatryoilstoIntroduction
fatsof and oils,andoils fats, Hydrogenntionln

acid rancidityvalue,value,saponification

11-12

Cells obtain
molecules).
anabolism).

catabolism,
icfoodstuffof organ(oxidationthebyenergy

metabolismtoIntroduction (
13-14

TPAcellularof energyuniversalTheTP culTencyA fotransferforfreeand change. Agentsenergy,lysishydro
FADNAD+redoxin bio systems:logicalelectrons

l6-18

pathways of carbohydrate- glyco lysi s, fermentation'

Krebs cycle.

Outline of catabolicConversion offood to energY:t9-22

InterrelationshiP in

and carbohYdrate.

fatof andcatabolicof proteinpathwaysOverview
fatofmetabolicthe protein,pathways

23-25

of food, standard calorie content of foodCalorific value26-27

therapeutic

synthesis),

ofUSESandstructureClassification,
SISwith ). Analgesics:Paracetamol synthe(antipyretics:

Antimalarials: Chloroquinewith(lbuprofen
(with synthesis).

28-31

3. Murray; R.K.,
Granner, D.K., Mayes,
P.A. and Rodwell,
V.W. (2009) Harper's
lllustrated
Biochemistry. XXVIII
edition. Lange Medical
Books/ McGraw-Hill

and Co.

(turmeric), azadirachtin
(ranitidine).

detailedandAntibiotics studyoftreatmentAnelementary
ofvalues curcumlnMedicinalof chloramphenicol,

antacidandvitamtn C

32-35

Signature of the Teacher Signature of the HoD
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Nalbari College, Nalbari

Teoching Plon for the Session t 2O23-?O24

Name of the Teacher: Dr Rupam Sarma

Department: Chemistry

Paper Name: Polymer Chemistry

Learning Objectives:

l. To introduce the theory and applications of polymer chemistry to the students.

2. Introduction of some industrially important polymers and conducting polymers.

Semester: V

Paper Code: CHE-HE-5046

Sl. No
of

Lecture

Topic/ Subtopic Learning Resources Mode of
Teaching
& ICT
Tools

Experiential /
Participating

Learning Used

Mode of
Assessment

for CIE

1 lntroduction and history of polymeric materials: Different

schemes of classification of polymers, Polymer

nomenclature.

l. Morrison, R. N. &
Boyd, R. N. Organic
Chemistry, Dorling
Kindersley (India) Pvt.
Ltd.
(Pearson Education).

2.Finar,I. L. Organic
Chemistry (Volume 1),

Dorling Kindersley
(India) P\,1. Ltd.
(Pearson
Education).

3. Eliel, E.L. & Wilen,
S. H. Stereochemistry

Blackboard Seminar by
students

Home
assignments

2 Molecular forces and chemical bonding in polymers,

Texture of Polymers.

3-4 Criteria for synthetic polymer formation, classification of

polymerization processes, Relationships between

functionality.

5-7 extent of reaction and degree of polymerization.

Bifu nctiona I systems, Poly-functiona I systems..

8-1 1 Mechanism and kinetics of step growth, radical chain

a



both cationic and anionic) and

coordination PolYmerizations.

growth, ionic chain (

polymerization techniques.

Mechanism and kinetics of copolymerization,t2-15

ine melting point and degree of

crystallinity, Morphology of crysta lline polymers, Factors

affecting crystalline melting point'

Determination of crystall16-20

weight of polymers (Mn,

Mw, etc) bY end group analYsis.

Determination of molecular2r-23

of Organic Compounds,
Wiley: London, 1994.

4. Nasipuri, D.
Stereochemistry of
Organic Compounds,
Wiley Eastern Limited.

5. Kalsi, P. S.

Stereochemistry
Conformation and

Mechanism, New Age
International, 2005

methods. Molecular weight distribution and its

significance. Polydispersity index.

viscometry, light scattering and osmotic pressure24-26

Signature of the Teacher Signature of the HoD
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,11 Nalbari College, Nalbari

Teoching Plon for the Session: ?O??-23

Name of the Teacher: Dr' Dhaniu Mani Pathak

Department: ChemistrY Semester: I

paper Name: physical chemistry Paper code: c[rE-HC-1026

Learning Objectives: L. ln the molecular and crystal symmetry unit they will be introduced to the elementary idea of symmetry which will be

useful to understand solid state chemistry and group theory in some higher courses.

2. ln solid state unit the students wilI learn the basic solid state chemistry application of x-ray crystallography for the determination of some very

simple crYstal structures'

3. lhe students will also learn another important topic "ionic equilibria" which contains pH, buffer solution, hydrolysis etc in this course.

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE
(Continuous

Internal
Evaluation

Learning
Resources

Iopic/ SubtoPicSl. No of
Lecture

Black-

board/ICT

S+urler-Fs
Se*tt't",

U"rri I -lzsl

Stme js'
4r{

interfacial angles, law of rational indices

law of constancY ofNature of the soli d state,

Miller indices2

l. Atkins, P. W

& Paula, J. de

Atkin's

Physical

Chemistry Ed.,
account of rotating crystal method and

X-ray diffraction , Bragg's law, a simPle
3,4

I



powder pattern method. Oxford

University

Press

2. Puri, B. R.;

Sharma, L. R.;

Pathaniq M. S

Principles of

Physical

Chemistry,

Vishal

Publishing Co.

3. Kapoor, K.

L. A Textbook

of Physical

Chemistry

(Volume l)

McGraw Hill

Education;

Sixth edition

4. e-PG pathsala

& other intemet

5,6 Analysis of powder diffraction patterns of

NaCl, GCland KCl.

7,8 Defects in crystals

9,10 Liquid crystals (lntroductory idea)

l1 clearance

t2 Strong, moderate and weak electrolytes,

degree of ionization

13 factors affecting degree of ionization,

ionization constant and ionic product of

water.

t4 lonization of weak acids and bases,pH scale

15 common ion effect Home assignment

16,17,18 Salt hydrolysis-calculation of hydrolysis

constant, degree of hydrolysis and pH for

different salts.

t9 Buffer solutions; derivation of Henderson

equation and its aPPlications

20 buffer 11 capacity,buffer range, buffer

action and applications of buffers in

analytical chemistry and biochemical

processes in the human bodY



SolubilitY and solubilitY product of sParinglY

soluble salts

2l

Sessional examination22

24 applications of solubility product PrinciPle

curves (calculation of pH at various stages)

Qualitative treatment of acid - base titration25

indicators and their limitations.

selection ofTheory of acid-base indicators;26

systems

Multistage equilibria in polyelectrolYte27

28 hydrolysis and hydrolysis constants

triprotic acids (exact treatment).

dissociation constants of mono-, di-and29,30,31,

32

Question answer discussionJJ

presentation bY

the students

resources

34,35

Signature the Teacher
Signature of the HoD
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Nalbari College, Nalbari

Teoching Plon for the Sessionz ?O2?-?3

Name of the Teacher: Dr. Dhanju Mani Pathak

Department: Chemistry Semester: III

Paper Name: Physicat Chemistry Paper Code: CHE-HC-3036

Learning Objectives: L. The students are expected to learn phase rule and its application in some specific systems'

2. The students are expected to learn systems having Eutectic point, congruent m.p, incongruent mp, immscible liquid solution, association and

dissociation of solutes in presence of solvents etc.

3. The students will be able to understand different types of surface adsorption processes

Sl. No of
Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

1,2 Concept of Phase, comPonents, degrees of

freedom

1.Puri, B. R.;

Sharma L. R.;

Pathania, M. S.

Principles of

Physical

Black Board Written

examination

3,4 Gibbs Phase Rule & its Derivation for

Reactive and non reactive sYstem



l)

Chemistry,

Vishal

Publishing Co.;

47thEd.

2. Kapoor, K. L.

A Textbook of

Physical

Chemistry

(Volume 5)

McGraw Hill

Education; 5th

edition

3.Peter Atkins

& Julio De

Paula, Physical

Chemistry 9th

Ed., Oxford

University

Press.

Construction of Phase diagram5

Clayperon equation, Clasius6,7



a)

Equation and its

System,diagram of One Component

Water SYstem

8

Phase diagram of Sulphur SYstem9

and phase diagram for two

component sYstem

Phasel0

Systems having eutectic Pointsll
pointscongruentSystems12,13

Systems ha pointsincongfuent melting14,15

Solid solution16

Seminar

types of adsorPtionl7

pressure on adsorption, Freudlich adsorption

isotherm

effect ofFactors affecting adsorption,18,19

20

Langmuir AdsorPtion lsotherm2l
Seminar

liquid solution, Critical

Solution TemPerature

Partially22



temperature, solutions having lower soiution

temperature

having upper solution23

Solutions having uPPer & lower solution

temperature

24

law and its apPlication

distributionDistribution coefficient, Nernst25,26,27

Doubt clearing question discussion28,29,30

Signature of the HoD
of the Teacher



Nalbari College, Nalbari

Teoching Plon for the Session: ?A2?-?3

Name of the Teacher: Dr. Dhanju Mani Pathak

Department: Chemistry Semester: V

Paper Name: Physical Chemistry Paper Code: CHE-HC-5026

Learning Objectives:

1. The aim of this course is to introduce the students with three important areas- quantum chemistry, molecular spectroscopy and
photochemistry.

2. In quantum chemistry unit the students will be taught the postulates of quantum mechanics and the application of quantum mechanical ideas

in some simple systems such as particle in a box, rigid rotor, simple harmonic oscillator etc.

3. Students are expected to understand the application of quantum mechanics in some simple chemical systems such as hydrogen atom or
hydrogen like ions. The students will also learn chemical bonding in some simple rnolecular systems

Sl. No of
Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

1,2,3 Background of quantum chemistry 1. Physical

Chemistry by

H.K Choudhury

2. Physical

Black Board

4 Postulates of quantum mechanics,

5,6 quantum mechanical operators

7 Schrodinger equation and its application to



free particle Chemistry by

Puri, Sarmq

3. Quantum

Chemistry by

Levine

4. Banwell, C.

N. & McCash,

E. M.

Fundamentals

of Molecular

Spectroscopy

4th

Ed. Tata

McGraw-Hill:

New Delhi.

5. Kapoor, K. L.

A Textbook of

Physical

Chemistry

(Volume 4)

8,9 "particle-in-a-box" (rigorous treatment),
quantization of energy levels, zero-point

energy
10,1 l,l2 two and three dimensional boxes,

separation of variables, degeneracy

13,14 Qualitative treatment of simple harrnonic

oscillator model of vibrational motion:
Setting up of Schrodinger equation and

discussion of solution and wavefunctions.
Vibrational energy of diatomic molecules

and zero-point energY.

15 Angular momentum: Commutation rules,

quantization of square of total angular

momentum and z-comPonent.

16,17 Rigid rotator model of rotation of diatomic

molecule. Schrodinger equation,

transformation to spherical polar

coordinates. Separation of variables.

Spherical harmonics. Discussion of solution.

18 Home assignment

19,20,21 Qualitative treatment of hydrogen atom and

hydrogen-like ions: setting up of Schrodinger

equation in spherical polar coordinates,

radial part, quantization of energy (only final

energy expression). Average and most
probable distances of electron from nucleus.

22,23,24 Setting up of Schr6dinger equation for
many-electron atoms (He, Li). Need for
approximation methods. Statement of
variation theorem and application to simple

systems (particle-in-a-box, harmonic

oscillator, hydrogen atom).



25 Chemical bonding: Covalent bonding,

valence bond and molecular orbital
approaches,

McGraw Hill

Education;5th

edition.

6. Sen, B. K.

Quantum

Chernistry-

Including

Spectroscopy,

Kalyani

Publishers; 4th

edition

7.e-PG pathsala

and other

internet sources

26 LCAO-MO treatment of H2+. Bonding and

antibonding orbitals. Qualitative extension

to H2

27 Comparison of LCAO-MO and VB treatments
of H2 (only wavefunctions, detailed solution
not required) and their limitations.
Refinements of the two approaches
(Configuration lnteraction for MO, ionic
terms in VB)

28,29 Qualitative description of LCAO-MO

treatment of homonuclear and

heteronuclear diatomic molecules (HF, LiH).

30 Localised and non-localised molecular
orbitals treatment of triatomic (BeH2, H20)
molecules.

3l Qualitative MO theory and its application to
AH2 type molecules

32 Question Answer discussion

JJ lntrod uction of Photochemistry,
Characteristics of electromagnetic radiation,

34 Lambert-Beerrs law and its limitations,
physical significance of absorption
coefficients.

35 Laws, of photochemistry, quantum yield

JO actinometry, examples of low and high
quantum yields,

V
Signature of the Teacher Signature of the HoD



Nalbari College, Nalbari

Teoching Plon for the Sess ionz 2O2$-

Name of the Teacher: Dr. Dhanju Mani pathak

Department: Chemistry-l Semester: I
Paper Name: Chemistry-t(31-oT-tpl paper Code: CHE0100104

(Credits: Theoiy-O+, Practica ls-02) Theory: 50 Lectures

Learning Objectives: L. On successful completion, students would have clear understanding of the concepts related to atomic and
molecular structure, chemical bonding, periodicity and states of matter.

2. Students will be able to work in a chemical laboratory following standard safety protocols.

2\,

Sl. No of
Lecture

Topic/ Subtopic Learning Resources Mode of
Teaching
& ICT
Tools

Experiential /
Participating

Learning
Used

Mode of
Assessment for

CIE

Unit Vlll: Liquid state Unit test

1 Qualitative treatment of the structure of the
state

1. Principles of
Physical Chemistry,
Puri, Sharma,
Pathania, 48th

Edition, Vishal
Publishing Com.

Black-
board

2,3 Physical properties of liquids: vapour pressure
and its determination

4,5 surface tension and its determination, Effect of

addition of various solutes on surface tension

6,7 Coefficient of viscosity and its determination,
nation of cleansi action of dete

I





(micelle formation and critical micelle
concentration).

2. Kapoor, K. L. A
Textbook ofPhysical
Chemistry (Volume 1)
McGraw Hill
Education; Sixth
edition

3. e-PG pathsala &
other internet

8 Temperature variation of viscosity of liquids
and comparison with that of gases

8 Effect of addition of various solutes on viscosity

Unit Vll: Gaseous state

9 Causes of deviation from ideal gas behaviour

l0 compressibility factor, Z, and its variation with
pressure and temperature for different gases.

ll,l2 State variables and equation of states for real
gases; van der Waals equation of state, its
derivation and application in explaining real gas

behaviour.
13 Reasons and examples of failure of van der

Waal equation of state
t4 lnterpretation of vander Waals pressure-

volume isotherm
15,16 Critical state and phenomena, mathematical

definition and interpretation of critical point,
relation between critical constants and vander
Waals constants: along with their
thermodyna mic interpretation.

t7 Introduction to virial equation and virial
coeffi cients, derivation of Boyle temperature.

l8 Doubt Clearing

V
Signature of the Teacher Signature of the HoD
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Nalbari College, Nalbari

Teoching Plon for the Session-. ZOZZ-23

Name of the Teacher: Dr. Dhanju Mani Pathak

Department: Chemistry Semester: fI
Paper Name: Physical Chemistry paper Code: CHE_HC_2026
Learning Objectives: 1.The students are expected to learn laws of thermodynamics, thermochemistry, thermodynamic functions, relations
between thermodynam ic prope rties,

2. students will also understand Gibbs Helmholtz equation, Maxwell relations

Sl. No of
Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE
I Basics of Thermodynamics l. Peter, A. &

Paula, J. de.

Physical

Chemistry 9th

Ed., Oxford

Black-

board/ICT

2

J isolated, closed and open systems

4 zeroth law of thermodynamics.

(,

lntensive and extensive variables; state and
path functions



5 First law: Concept of heat, q, work, w, University

Press.

2. Levine,I.N

Physical

Chemistry 6th

Ed., Tata Mc

Graw Hill.

internal en U

statement of first law;

enthalpy,

capacities

H, relation between heat

calculations of Q, w, U and H for reversible,
irreversible and free expansion of gases
(ideal and van der Waals) under isothermal
and adiabatic conditions.
Law of equipa
freedom and

rtition of energ% degrees of
molecular basis of heat

Thermochem istry: Heats of reactions
| 3. Puri, B. R.;

Sharmq L. R.;

Pathania, M. S.

Principles of

Physical

Chemistry,

Vishal

Publishing Co.;

47thEd.

4. Kapoor, K. L.

standard states; enthalpy of formation of
molecules and ions
enthalpy of combustion and its applications;

calculation of bond energy, bond
dissociation energy
from therrnochemica

and resonance energy
ldata

effect of temperature (Kirchhoff's equations)
and re on enth of reactions.
Adiabatic flame temperature, explosion

Doubt clearing class

Second Law:
thermodynamic

Concept of entropy;
scale of temperature,

statement of the second law of

molecular and statistical interpretation of A Textbook of

Physical

Chemistry

(Volume 2)

Calculation of entropy change for reversible
and irreversible
Third Law:
of residual

Statement of third law, concept

calculation of absolute entropy of molecules.

6

7,8

9,10,1 l,

12

13
Home assignments

t4

15

16,17

18

t9

20

2t

22

23,24

25

26



27,28 Revision McGraw Hill

Education;

Sixth edition

5.e-pg pathsala

& other intemet

sources

of the Teacher
of the HoD



Nalbari College, Nalbari

Teoching Plon for the Sessionz ?OZ?-?3

Name of the Teacher: Dr. Dhanju Mani pathak

Department: Chemistry Semester: VI
Paper Name: tNDUsTRtAL CHEMTCALS AND ENVTRoNMENT paper Code: CHE_HE_6026
Learning Objectives: l.Students will learn the contribution of industrial chemicals towards air and ul,ater pollution and their effects on living
organisms and the environment

SI. No of
Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE
I Ecosystems., l.K. De,

Environmental
Chemistry: New
Age
lntemational
PYt., Ltd, New
Delhi.

2. S. M.
Khopkar,
Environmental
Pollution
Analysis: Wiley
Eastem Ltd,
New Delhi.

Black-
board/ICT

2 Bi,ogeochemical cycles of carbon

J Eiogeochemical cycles of nitrogen

4 Biogeochemical cycles of sulphur

5 Air Pollution Major regions of atmosphere.

6 Chemical and photochemical reactions in

7,8 Air pollutants: types, sources, particle size
and chemical nature



9 Photochemical smog: its constituents and
photochemistry

3. lndustrial
Chemicals and
Environment by
Puri, Sharma
Vishal
Publishing Co

4. e-PG
Pathsala &
other internet
sources

10 Environmental effects of ozone,

11,12 Major sources of air pollution.

l3 Pollution by SO2, CO2, CO, NOx, H2S and
other foul smelling gases.

14,15 Methods of estimation of CO, NOx, SOx and
control procedures.

16 Effects of air pollution on living organisms
and vegetation

17 Greenhouse effect and Global warming, Home assignments

18 Ozone depletion by oxides of nitrogen,
chlorofluorocarbons and Ha NS

19 removal of sulphur from coal.

20 Control of particulates

2l Water Pollution: Hydrological cycle, water
resources atic

22,23 Sources and nature of water pollutants,

24,25 Techniques for measuring water pollution

26,27 lmpacts of water pollution on hydrologicat
and

28,29
Seminar presentation

the Teacher
of the HoD



Nalbari College, Nalbari

Teoching Plon for the Sessionz 2O22-23

Name of the Teacher: Dr. Dhanju Mani Pathak

Department: Chemistry Semester: IV

Paper Name: Physical chemistry Paper Code: CHE-HC-4036

Learning Objectives: 1. the students will learn theories of conductance and electrochemistry.

2. Students will also understand some very important topics such as solubility and solubility products, ionic products of water, conductometric

titrations etc

3. the students will also gain basic theoretical idea of electrical & magnetic properties of atoms and molecules'

Sl. No of
Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CTE

I Arrheni us theory of electrolytic dissociation. l. Atkins, P.W

& Paula" J.D.

Physical

Chemistry,9th

Ed., Oxford

Btack-

board/lCT

2,3 Conductivity, equivalent and molar
conductivityand their variation with dilution
for weak and strong electrolYtes

4 Molar conductivity at infinite dilution.



University Press

2. Puri, B. R.;

Sharma, L. R.;

Pathania, M. S.

Principles of

Physical

Chemistry,

Vishal

Publishing Co.;

47thEd.

3. Kapoor, K. L.

A Textbook of

Physical

Chemistry

(Volurne I )

McGraw Hill

Education;

Sixth edition

4. e-pg pathsala

& internet

sources



5,6 Kohlrausch law of independent migration of

ions

7,8,9,10 Debye Huckel-Onsager equation, Wien
effect, Debye-Falkenhagen effect, Walden's
rules

ll,l2 lonic velocities, mobilities and their
determinations

l3 transference numbers and their relation to
ionic mobilities, determination of
transference numbers using Hittorf and

Moving Boundary methods.

Home assignments

14 Applications of conductance measurement:

(i) degree of dissociation of weak

electrolytes, (ii) ionic product of water

15,16 (iii) solubility and solubility product of
sparingly soluble salts, (iv) conductometric
titrations, and (v) hydrolysis constants of
salts.

t7 Question answer discussion

18 Basic ideas of electrostatics, Electrostatics of
dielectric media

Home assignment

l9 Cla usius-Mosotti equation,

20 Lorenz-Laurentz equation,

2t Dipole rnoment and molecular
polarizabilities and their measurements.

22,23 Diamagnetism, paramagnetism, magnetic
susceptibility and its measurement,
molecula r interpretation.



!



24,25,26
Seminar presentation

the students

27,29 Doubt class

SignatureMr*"o*
Signature of the IIoD



Nalbari College, Nalbari

Teoching Plon for the Session: ZO??-23

Name of the Teacher: Dr. Dhanju Mani Pathak

Department: Chemistry Semester: III
Paper Name: CHEMISTRY 3 CHEMICAL ENERGETICS, EQUILIBRIA & FUNCTIoNAL oRGANtC CHEMtSTRy-t paper Code: CHE-RC/HG-3016

(Credits: Theory-04, Practicals-02) Theory: 60 Lectures

Learning Objectives: 1. After completion of this course the students will able to understand the chemical system from thermodynamic points
of view.

2. They will also learn two very important topics in chemistry- chemical equilibrium and ionic equilibrium.

3. ln organic chemistry part, the students are expected to learn various classes of organic molecules-alkyl halides, aryl halides, alcohols, phenols,
ethers, aldehydes and ketones.

SI. No of
Lecfure

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

lonic Equilibria:

1 Strong, moderate and weak electrolytes,
degree of ionization,

Black-board

) Factors affecting degree of ionization,
ionization constant



3 lonic product of water

4 lonization of weak acids and bases,

5 pH scale, common ion effect

6,7,8,9 Salt hydrolysis-calculation of hydrolysis

constant, degree of hydrolysis and pH for
different salts

10 Buffer solutions.

ll Solubility and solubility product of sparingly

soluble salts

l2 applications of solubility product principle Question answer

discussion

ChemicalEquilibrium:

13 Free energy change in a chemical reaction.

14.15 Thermodynamic derivation of the law of
chemical

16 Distinction between AG and AGo

17,18 Le Chatelier's PrinciPle Home assignments

l9 Relationships between Kp, Kc and Kx for
reactions involving ideal

20 Doubt Clearing

Signature or%" 
"o", of the HoD



Nalbari College, Nalbari

Teoching Plon for the Sessionz ?022-23

Name of the Teacher: Dr. Dhanju Mani Pathak

Department: Chemistry Semester: IV
Paper Name: CHEMISTRY4 SOLUTIONS, PHASE EQUILIBRIUM, CONDUCTANCE, ELECTROCHEMISTRY & FUNCTTONAL GROUp ORGANTC

CHEMISTRY Paper Code: CHE- RC/HG-4016

(Credits: Theory-04, Practicals-02) Theory: 60 Lectures

Learning Objectives: 1. After completion of this course the students learn solutions, phase rule and its application in specific cases,

2. Students will also learn basics of conductance and electrochemistry.

3. Students will also learn some important topics of organic and biochemistry- carboxylic acids, amines, amino acids, peptides, proteins and

carbohydrates.

Sl. No of
Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CM,

Phase Equilibrium

1,2 Phases, components and degrees of
freedom of a system

Black-board

J criteria of phase equilibrium



Gibbs Phase Rule and its thermodynamic

derivation

4.5

6 Derivation of Clausius - Clapeyron equation

and its importance in phase equilibria

7,8 Phase diagrams of one-component systems

(water and sulphur)

9,10,1 I Phase diagrams of two component systems

involving eutectics, congruent and

incongruent melting points (lead-silver,

FeCl3-H2O and Na-K onlY).

Teacher of the HoD



Nalbari College, Nalbari

Teoching Plon for the Session: ?OZ?-?s

Name of the Teacher: Dr. Dhanju Mani Pathak

Department: Chemistry Semester: V
Paper Name: ANALYTICAL METHODS lN CHEMISTRY paper Code: CHE-RE-5026

(Credits: Theory-04, Practicals-02) Theory: G0 Lectures

[,earning Objectives: 1-On successful completion students will be have theoretical understanding about choice of various analytical techniques
used for qualitative and quantitative characterization of samples.

2. At the same time through the experiments students will gain hands on experience of the discussed techniques

3. fhis will enable students to take judicious decisions while analyzing different samples.

Sl. No of
Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

Electroanalytical methods:

I Classification of electroanalytical methods Black-board

2,3 basic principle of pH metric titration

4,5 potentiometric titration



a

6,7,8 Conductometric titrations.

9 Techniques used for
equivalence points

the determination of

10 Techniques used for the determination of
pKa values.

Thermal methods of analYsis:

1l Theory of thermogravimetry (TG)

12,13 Basic principle of instrumentation.

t4 Techniques for quantitative estimation of Ca

and Mg from their mixture.

l5 Doubt clearing

Signature Mro"o", the IIoD



Nalbari College, Nalbari

Teoching Plan for the Sessiont 202?-?3

Name of the Teacher: Dr. Dhanju Mani Pathak

Department: Chemistry emester: Yl

Paper Name: INDUSTRIAL CHEMICALS AND ENVIRONMENT Paper Code: CHE-RE-6026

(Credits : Theory-04, Practica ls-02) Theory: 60 Lectu res

Learning Objectives: 1.After successful completion of the course, students would have learnt about the manufacture, applications and safe

ways of storage and handling gaseous and inorganic industrial chemicals.

2. Students will get to know about industrial metallurgy and the energy generation industry.

3. Students will also learn about environmental pollution by various gaseous, liquid wastes and nuclear wastes and their effects on living beings.

4. Finally, the students will learn about industrial waste management, their safe disposal and the importance of environment friendly ,,green

chemistny'' in chemical industrY'

Sl. No of 
]

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

I,earning Used

Mode of
Assessment for

CTE

Environment and its segments

1,2 Ecosystems Black-board

3,4 Biogeochemical cYcles of carbon, nitrogen

and r.

a



5 Air Pollution: Major regions of atmosphere

Chemical and photochemical reactions in
atmosphere.

8 Air pollutantsr types, sources, particle size
and chemical nature

9, l0 Major sources of air pollution

il Photochemical smog: its constituents and
photochemistry

t2 Environmental effects of ozone

t3 Pollution by SO2, CO2, CO, NOx, H2S and

other foul smelling gases

14,15 Methods of estimation of CO, NOx, SOx and
control procedures.

l6 Effects of air pollution on living organisms
and vegetation

17 Greenhouse effect and Global warming Home assignment

18 Ozone depletion by oxides of nitrogen,
chlorofluorocarbons and l{alogens

t9 Removal of sulphur from coal. Control of
particulates.

20 Water Pollution: Hydrological rycle, water
resources,

2t aquatic ecosystems

22,23 Sources and nature of water pollutants,

24 Techniques for measuring water pollution,

25 lmpacts of water pollution on hydrological
and ecosystems.

SignaturMeacher Signature of the HoD
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Nalbari College, Nalbari

Teaching Plan for the Session:

Name of the Teacher: Dr. Dhiraj Talukdar

Department: Chemistry Semester: IV

Paper Name: ORGANICCHEMISTRY-III Paper Code: CHE-HC-4026

Learning Objectives:

1. Students are expected to learn about different classes of N-based compounds; theirstructures, synthesis and reactivity

2. Students shall demonstrate the ability to identiff and classiff different types of N-based derivatives, alkaloids and hetrocyclic

compounds/explain their structure mechanism and reactivity/critically examine their synthesis and reactions mechanism

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

Nitrogen Containing Functional
Groups

Books, E-
resources

Chalk &
Black Board
& ICT

Students' seminar Unit Test &
Home
assignment

1-5 Preparation and important reactions of
nitro compounds, nitriles and
isonitriles

6-8 Amines/
Effect of substituent and solvent on
basicity

8-10 Preparation and properties of amines

11 Gabriel phthalimide synthesis
Carbylamine reaction

t2 Mannich reaction, Hoffmann's
exhaustive methylation

fu,af-



Nalbari College, Nalbari

. Tcaching PlrD forthe Sessioni

Name ofthe Teacher: Dr. Dhir.j Tatukd&r

Department: ChemiBtry Sem€ster: II
Paper Name: ORGANICCHEMISTRY-I paper Code: CHE-HC-2016
Lerming Objectiver:

l. Students are expected to leam dillercnt clqsses lear4 explai , describe atd qnaltze different classes oforgaiic cotq)ound.s, their
rcactivities and mechanisms along with stereo cheuical considerdions.

2. Students will be able to identily different classes of orgarlic compounds, describe tfuir reactivity a d explairy'qnatyze theit
chemicql qnd stereo cheirical ospects

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

Stereochemistry Books, E-
resources

Chalk &
Black Board
& ICT

Students' seminar

I &,2 Fischer Projection, Newmann and
Sawhorse Projection formulae and
their interconversions

3&4 Geometrical isomerism: cis-trans and,
syn-anti isomerism

s &6 ElZnotations with C.I.P rules.

7 Optical Isomerism/

Unit Test &
Home
assignment



lt
Optical Activity, Specific Rotation

8&9 Chirality/ Asymmetry

10&
11

Enantiomers, Molecules with two or
more chiral-centres, Distereoisomers,
meso structures

12, t3
&14

Relative and absolute configuration:
D/L and R/S d tions
Racemic mixture and resolution

l'7 Unit Test

Aromatic Hydrocarbons Books, E-
resources

Chalk &
Black Board
& ICT

Students' seminar Unit Test &
Home
assignment

18 -21 Aromati city : Hiickel's rule, aromatic
character of arenes, cyclic
carbocations/carbanions and
heterocyclic compounds with suitable
examples.

22-25 Electrophilic aromatic substitution:
halogenation, nitration, sulphonation
and Friedel-Craft's
alkylation/acylation with their
mechanism.

26-29 Directing effects ofthe groups

30 Unit Test

31 Students' seminar

Signature of the Teacher Signature of the HoD

t5&16



Nalbari College, Nalbari

Teaching Plan for the Session:

Name of the Teacher: Dr. Dhiraj Talukdar

Department: Chemistry

Paper Name: Chemistry I
Learning Objectives:

Semester: I
PaperCode: 2627'Z+

1. This course aims at giving students insight into the fundamental aspects of atoms, ions and molecules in terms of their electronic

structure and reactivitY
2. Students would have clear understanding of the concepts related to atomic and molecular structure, chemical bonding, periodicity

and states of matter
3. Students will be able to work in a chemical laboratory following standard safety protocols

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

Unit IV: Structure of organic

molecules

Books, E-
resources

Chalk &
Black Board
& ICT

Students' seminar Unit Test &
Home
assignment

1 Nature of bonding

2 &.3 Hybridisation of atomic orbitals
(qualitative VB
and MO approach)

4 effect of hybridization on bond
properties

5 Unit Test



Unit V:
Stereochemistry of organic molecules

Books, E-
resources

Chalk &
Black Board
& ICT

Students' seminar Unit Test &
Home
assignment

6&7 Representation of organic molecules
in 2D and 3D (Fischer,
Newman and Sawhorse projection
formulae and their inter conversions)

8&9 Geometrical isom€rism (cis-trans, syn-
anti, EIZ notations);

10&11 Concept of chirality (enantiomers and

diastereomers)
confi guration and conformation,
barriers to rotation, conformational
analysis (ethane, butane, cyclohexane)

t4 Unit Test

Unit VI: Electronic effects in organic
molecules

Books, E-
resources

Chalk &
Black Board
& ICT

Students' seminar Unit Test &
Home
assignment

15 Concept of electrophiles and
nucleophiles;

16&t7 inductive effects;
resonance, conjugation and

delocalisation
18 Students' seminar

Signature of the Teacher Signature of the HoD

t2 &. 13

qN'- e*-



Nalbari College, Nalbari

Teaching Plan for the Session z 2022-23

Name of the Teacher: Dr. Dhiraj Talukdar

Department: Chemistry

Paper Name: ORGANIC CHEMISTRY-II

Semester: III
Paper Code: CHE-HC-3026

Lerrning Objectiver:

l. Students arc ex?ected to learu dnd diffetentiate beh4reen vafious orga icfunctional goups; explqin, qralyze and design transfomations
between diferern fanctiorul goups

2. Students will be able to describe and classify organic compounds tu terrss ofthe funcrionql groups and rcqctiyity

Sl. No
of

Lecture

Topic/ Subtopic Learning Resources Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment

for CIE

Alkyl halides Books, E-resources Chalk &
Black Board
& ICT

Students' seminar Unit Test &
Home
assignment

1,2 &3 Methods of preparation

4,5 &6 nucleophilic substitution reactions

- SNl, SN2 and SNi mechanisms
with stereochemical aspects and
effect of solvent etc.

Home
assignment



7

Aryl halides Chemistryo{Halogenated
Hydrocrbons/ Alkyl
halides

Books, E-
resources

Chalk & Black Board
&ICT

Students'
seminar

Preparation, including
preparation from diazonium
salts.

r0&11 nucleophilic aromatic substitution;
SNAr,

Home
assignment

IZ Benzyne mechanism.

t3 &14 Relative reactivity of alkyl,
allyllberzyl, vinyl and aryl halides
towards nucleophi lic substitution
reactions.

15&16 Organo metallic compounds of Mg
and Li- Use in synthesis oforganic
compounds

Home
assignment

t7 Unit Test

18 Students' Seminar

Alcohols, Phenols, Ethers and
Epoxides:

Books, E-resources Chalk &
Black Board
& ICT

Sfudents' seminar

19-21 Alcohols : preparation, properties
and relative reactivity of
1o,2',3oalcohols,

22 Bouveauit-Blanc Reduction;
Preparation and properties of
glycols

23 &24 Oxidation by periodic acid and lead
tetraacetate, Pinacol-Pinacolone
rearrangement
Phenols: Preparation and
properties

nucleophilic substitution vs.

elimination.

8&9

Unit Test &
Home
assignment

25



26 Acidity and factors effecting it

27-29 Ring substitution reactions,
Reimer-Tiemann and Kolbe's-
Schmidt Reactions, Fries and
Claisen rearrangements with
mechanism

30 &31 Etheis and Epoxides:
Preparation and reactions with
acids. Reactions of epoxides with
alcohols, ammonia derivatives
and LiAlH4

Home
ssignment

Signature of the Teacher Signature of the HoD

W



r,

Nalbari College, Nalbari

Teoching Plon for the Session t 2022-23

Name of the Teacher: Dr. Dhiraj Talukdar

Department: Chemistry Semester: V

Paper Name: ORGANIC CHEMISTRY-IV Paper Code: CHE-HC-5016

Learning Objectives:

l. This course introduces students to nucleic acids, amino acids and pharmaceutical compounds.

2. Students will befamiliarizedwith the importance of nucleic acids, amino acids

3. Students will develop their ability in understanding of enzymes, bioenergetics and pharmaceutical compounds.

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

Nucleic Acids Books, E-resources Chalk & Black
Board & ICT

Students' seminar Unit Test &
Home assignment

t&2 Components of nucleic acids;

Nucleosides and nucleotides

3 Synthesis and reactions of Adenine

4 Synthesis and reactions of Guanine

5 Synthesis and reactions of Cytosine Home assignment



6 Synthesis and reactions of Uracil

7 Synthesis and reactions of Thymine

8&9 Polynucleotides: DNA and RNA

l0
Unit test

Amino Acids, Peptides and Proteins Books, E-resources Chalk & Black
Board & ICT

Students' seminar Unit Test, Home
assignment &
Students' Seminartt&12 Amino acids, Peptides and their

classification
13-t7

18-21 Study of peptides: determination of
their primary structures-end group

Home assignment

22-26 Methods of peptide synthesis.
Synthesis of peptides using N-
protecting, C-protecting and C-
activating groups - Solid-phase

27 &28
Unit test &
Students' Seminar

Signature of the Teacher
Signature of the HoD

o-Amino Acids - Synthesis, ionic
properties and reactions. Zwitterions,
pKa values, isoelectric point and
electrophoresis



1'

Semester V

CHBHC-5016: ORGANIC CIIEMISTRY-IV
(Crcdits: Theory-o4, Lab-02)
Theory: 60 Lecturcs
Cowse Obiectives: This cowse intoduces students to nucleic qcids, anino acids and phdrfiqceutical compounds.
Students will be fomiliafized with the ir portance ofkucleic qcid.s, amino acids and dgyelop bosic understanding of enzymes, bioenergetics atd pharmdce tical
comlnunds-
Learning Outcome: Students will be able to explsiry'descfibe the importqnt features ofnucleic acids, amino acids qnd e zymes a d deyelop theb abitity to
exomine theb prcperties and qrylicatiotts.
Nucleic Acids
Components of nucleic acids; Nucleosides and nucleotides;
Slnthesis and reactions of: Adenine, Guanine, Cytosine, Uracil and Thyrnine;
Polynucleotides: DNA and RNA
(9 Lectues)
Amino Acirls, Peptides and Proteins
Amino acids, Peptides and their classification.
o-Amino Acids - Syothesis, ionic properties and rcactions. Zwittedons, pr(a values,
isoelectric point and electrophorcsis;
Study ofpeptides: dete[trination oftheir primary structwes-ed goup analysis, methods ofpeptide slnthesis. Synthesis ofpeptides using N-plotecting, C-
proteaing and C-activating groups -Solid-phase synthesis
(16 Lectues)
Enzlmes
Introductiorq classification and characteristics of enzfmes. Salient featues of active site of enzymes,
Mechanism of enzyme action (taking trypsin as example), factors affecting enzyme action, coenzymes and cofactors and their role in biological reactions,
specifi city of enzyme action

32
(includir stereospecifcity), enzyme inhibilols and their importance, phenomenon of inhibition (oomp€titive, uncomp€titive and non-competitive inhibition including
allosteric inhibitior).
(8 Lectur6)
Lipids
Introduction to oils and fats; common fatty aoids pr€sent in oils and fats, Hydrogenntion of fats and oils, saponification value, aoid value, iodine number, rancidity.
(6 Lectures)
Corcept ofEnergr itr Biosystems
Cells obtain energy by the oxidation of foodstuff (organic molecules).
Introductio[ to metabolism (catabolism, anabolism).
ATP: The universal cunency of oellular energl, ATP hydrolysis ard free energy ohange.



Nalbari College, Nalbari

Teaching Plan for the Session:

Name of the Teacher: Dr. Dhiraj Talukdar

Department: Chemistry Semester:V

Paper Name: POLYMERCHEMISTRY Paper Code: CHE-HE-5056

Learning Objectives:

l. Students will learn the de/inttion and classifications of polymers,

2. Students will learn kinetics of polymerization, molecular weight of polymers

3. Students will learn glass transition temperature, and polymer solutions etc.

4. Students will also learn the brief introduction of preparation, structure and properties of some industrially important and

t e c hnol o gi c al ly pr omi s in g polyme r s

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching
& ICT
Tools

Experiential /
Participating

Learning Used

Mode of
Assessment

for CIE

l-3 Glass transition temperature (Tg) and determination of Tg Books, E-
resources

Chalk &
Black
Board &
ICT

Students'
seminar

Unit Test &
Home
assignment



Free volume theory, WLF equation,4&5
Factors affecting glass transition temperature (Tg).6-8

Unit Test9

Books, E-
resources

Chalk &
Black
Board &
ICT

Students'
seminar

Unit Test &
Home
assignment

Polymer Solution-Criteria for polymer solubi lity,
Solubility parameter

10-12

Thermodynamics of polymer solutions, enfopy, en
ers solutionsand free en of of

thalpy,t3 &t4

Flory- Huggins theory, Lower and Upper critic
eratures

al solution15-17

Unit Test

Books, E-
resources

Chalk &
Black
Board &
ICT

Unit Test &
Home
assignment

Properties of Polymers (Physical, thermal, Flow
& Mechanical Properties).

Brief introduction to preparation, structure,

properties and application ofthe following
polymers:

19

20 polyolefins, polystyrene and styrene copolymers

21 poly(vinyl chloride) and related polymers,

poly(vinylacetate)andrelatedpolymers

23 ,acrylicpolymers, fl uoropolymers

,polyamidesandrelatedpolymers.24

Phenolformaldehyderesins(Bakelite,Novalac),25

pollurethanes, silicone polymers,26

polydienes,
Polycarbonates,

27

18

Students'
seminar

22



28 lymers,[polyacety lene,polyaniline,PolY(P-
lene

ConductingPo

U-;A Tr*
29

30 Students' seminar

Signature of the HoD
Signature of the Teacher



Nalbari Collegeo Nalbari

Teoching Plon for the Session:

Name of the Teacher: Dr. Purabi Sarmah

Department: Chemistry Semester: I

paper Name:tNORGANtC CHEM|STRY-| (cBcs) Paper Code:CHE-HC-1016

Learning Objectives:On successful completion, students would have clear understanding of

l.The concepts related to atomic and molecular structure

2.Chemical bonding

3.Periodic properties of elements

4.Redox behaviour of chemical species

Students will also have hands on experience of standard solution preparation in different concentration units and learn volumetric estimation

through acid-base and redox reactions'

Portions Taught:

Periodicity of Elements:16 L

s, p, d, fblock elements, the long form ofperiodic table. Detailed discussion of the following properties ofthe elements, with reference

to s A p-block. (a) Effective ruclear chaxge, shielding or screening efect, Slater rules, variation ofeffective nuclear charge in periodic

table. (b) Atomic radii (van &r Waats) (c) Ionic and crystal radii. (d) Covalent mdii (octahedral and tetrahedral) (e) Ionization enthalpy,

Successive ionization enthalpies and factors affecting ionization energy. Applications ofionization enthalpy. (f) ElectroD gain enthalpy,

hends ofelecAon gain enthalpy. (g) Electronegativity, Pauling'V Mulliken's/ Allred Rachow's/ and Mulliken-Jaff6's electronegativity

scales. Variation ofelectonegativity with bond order, partial charge, hybridization, group electonegativity. Sanderson's elechon

density ratio.



Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

L1 The long form of periodic table:s, p, d,
f block elements

J. D. LEE

Miessler and Tarr

James E. Huheey

Puri Sharma Kalia

Shriver Atkins

Puri Sharma Kalia

K. D. Sharma

Chalk and

Board

and

PPT

Chalk and

Board

Conceptual questions

Flipped Classroom

MCQ

MCQruNIT

TEST/ HOME

ASSIGNMENT

L2 Effective nuclear charge, shielding or
screening effect, Slater rules, variation
of effective nuclear charge in periodic
table.

L3

L4

L5 Atomic radii (van der Waals), Ionic
and crystal radii, Covalent radii
(octahedral and tetrahedral)

L6 Ionization enthalpy, Successive ionization
enthalpies and factors affecting ionization
energy. Applications of ionization
enthalpy.

L7

L8 Electron gain enthalpy, trends of
electron gain enthalpy.

L9 Electronegativity: Definition and its
periodic variation, factors affecting
electronegativity

L10 Electronegativity scale: Pauling's
scale"Problems discussion

Ll1 Electronegativity scale:

Mulliken'sscale
L12 Electronegativity scale : Allred

Rachow' s/ and Mulliken-Jaffe' s scale

L13 Variation of electronegativity with



Ll4 bond order, partial charge,

hybridization, group electronegativity

Sanderson's electron density ratio.

L15
Tutorials

Lt6

(iii) Metallic BoDd:10L

Qualitative idea of valence bond and band theories. Semiconductors and insulators, defects in solids. (iv) Weak Chemical Forces: van der Waals

forces, ion-dipole forces, dipole-dipole interactions, induced dipole interactions, Instantaneous dipole-induced dipole intemctions.Repulsive forces,

Hydrogen bonding (theories ofhydrogen bonding, valence bond treatment) Effects of chemical force, melting and boiling points, solubility

energetics of dissolution process.

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

LI

Qualitative idea of valence bond and band
theories.
Semiconductors and insulators
Defects in solids

J. D. LEE

Miessler and Tarr

James E. Huheey

Puri Sharma Kalia

Shriver Atkins

Chalk and

Board/

PPT

Conceptual questions

Flipped Classroom

MCQ

MCQruNIT

TEST/ HOME,

ASSIGNMENT

L2

L3

L4

L5 Weak Chemical Forces: van der Waals
forces, ion-dipole forces, dipole-dipole
interactions, induced dipole interactions,
Instantaneous dipole-induced dipole
interactions

L6

L7 Repulsive forces, Hydrogen bonding
(theories of hydrogen bonding, valence
bond treatment)L8



L9 Effects of chemical force, melting and

boiling points, solubility energetics of
dissolution process.

Puri Sharma Kalia

K. D. Sharma

Ll0 Tutorial/ Doubt clearing

Oxidation-Reduction: 4L

Redox e{uations, Standard Electrode Potential and its application to inorganic reactiots. hinciples itrvolved in volumetric analysis to he carried out

in class.

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

LI Concept of Oxidation and

Reduction/Oxidizing agent and reducing

agent. .Redox equations Shriver Atkins

Puri Sharma Kalia

K. D. Sharma

Chalk and

Board/

PPT

Conceptual questions

Flipped Classroom

MCQ

MCQruNIT

TEST/ HOME

ASSIGNMENT

L2
Standard Electrode Potential: its

application to inorganic reactionsL3

L4 Principles involved in volumetric analysis

to be carried out in class/problems

discussion

Signature the Teacher Signature the HoD



Nalbari College, Nalbari

Teoching Plon for the Session:

Name of the Teacher: Dr' Purabi Sarmah

Department: Chemistry

Paper Name:INORGANIC CHEMISTRY-ll (CBCS)

Learning ObjectivesOn successful completion of this course students would be able

1. To apply theoretical principles of redox chemistry in the understanding of metallurgical processes.

2. Students will be able to identiff the variety of s and p block compounds and comprehend their preparation, structure, bonding,

properties and uses.

3. Experiments in this course will boost their quantitative estimation skills and introduce the students to preparative methods in inorganic

chemistry

Noble Gases: 8L

occurrence and uses, rationalization of inertness of noble gases, Clathrates; preparation and properties of XeF2, XeF+ and

XeFe; Nature of bonding in noble gas compounds (Valence bond treatment and MO treatment for XeF2). Molecular shapes

of noble gas compounds (VSEPR theory)'

Semester: III
Paper Code:CHE-HC-3 0 1 6

Portions Taught:

Chemistry of s and p Btock Elements: 14 L

Study of the following compounds with emphasis on structure, bonding, preparation, properties and uses. Boric acid and

borut.s, boron nitrogen compounds, boranes, carboranes and graphitic compounds, silanes, oxides and oxoacids of

nitrogen, phosphorus and chlorine. Peroxo acids of sulphur, interhalogen compounds, polyhalide ions, pseudohalogens and

basic properties of halogens'



Inorganic Polymers: 8L
Types of inorganic polymers, comparison with organic polymers, synthesis, structural aspects and applications of silicones

and siloxanes. Silicates - clays and zeolites, polyphosphazenes, metal-organic framework compounds (MOFs).

Teaching Plan:

Chemistry of s and p Block Elements: 14 L

Sl. No
of

Lecture
Topic/ Subtopic

Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

L1

L2

Oxo compounds of Boron: Boric acid
and borates - structure, bonding,
preparation, properties and uses

J. D. LEE

Miessler and Tarr

James E. Huheey

Puri Sharma

Kalia

A Sharpe

Chalk and

Board

and

PPT

Concept based questions

Doubt clearing

Flipped Classroom

MCQ

Unit

Test/Sessional

Exam

L3 Boron nitrogen compounds: Boron
nitride, borazine, Boron triazide

L4

L5

Boron Hydrides or Boranes: structure,
bonding, preparation, properties and
uses, Classification, Wedge rule, Styx
code

L6 Carboranes and graphitic compounds,

Silanes

L7 Oxides and oxoacids of nitrogen

L8 Oxides and oxoacids of Phosphorus

L8 Oxides and oxoacids ofChlorine

L9 Peroxo acids of sulphur

L10 Interhalogen compounds

l



t

Noble Gases: 8L

L11 Polyhalide ions

Ltz Pseudohalogens

L13 Basic properties ofhalogens.

Lt4 Tutorial (Doubt Clearing)

Sl. No
of

Lecture
Topic/ Subtopic

Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

L1 Occurrence and uses, ratiotalization of
inertness of noble gases, Clathrates

J. D. LEE

Miessler and Tarr

James E. Huheey

Puri Sharma Kalia

Chalk and

Board

and

PPT

Concept based questions

Doubt clearing

Flipped Classroom

Seminar presentation

Unit test

Home assignment

L2 Preparation, Structure and properties

of XeF
L3 Freparation, Structure and properties

of XeF
L4 Preparation, Structure and properties

of XeF
L5 Nature of bonding in noble gas

compounds (Valence bond treatment

and MO treatment for XeF

L6 Molecular shapes of noble gas

compounds (VSEPR theorY).

L7

L8 Tutorials

Inorganic PolYmers: 8L

i



t

Mode of
Assessment for

CIE

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Lea Used

Learning
ResourcesTopic/ SubtoPic

Sl. No
of

Lecture
of ymers,pollnorgarucTypes

with po ymersorganiccomparlson
L1

-ynthe si s, structural asPectsSilicones
and

L2

Siloxanes:sYnthesis, structural asPects

and
L3

L4
Silicates - claYs and zeolites

L5

PolyphosPhazenesL6

Fsframewor
L7

Chalk and

Board

and

PPT

Concept based questions

Doubt clearing

Flipped Classroom

Seminar presentation

Home assignment

Unit testJ. D. LEE

Miessler and Tarr

James E. Huheey

Puri Sharma Kalia

TutorialL8

Signature of the Teacher Signature of the HoD



Nalbari College, Nalbari

Teoching Plon for the Session:

Name of the Teacher: Dr. Purabi Sarmah

Department: Chemistry

Paper Name:INORGANIC CHEMISTRY-lll (CBCS)

Learning Objectives:

On successful completion, students will be able

Semester: IV

Paper Code:CHE-HC-40 1 6

1.To name coordination compounds according to IUPAC,
2.To explain bonding in Coordination compounds, undeNtand their various properlies in tems ofCFSE and predict reactivity etc.

3.Atso, they will be able to appreciate the general tends in the poperties oflransition elements in the periodic table and identifi
differences among the rows.

4.Through the experiments stud€nts not only will be able to prcpaxe, estimate or separate metal complexes/compounds but also will be

able to design expedmeflts independendy which they should be able to apply if and when required.

Portion Taught:

Transition Elements: 14L

Geneml group trends with special reference to electronic configuation, colour, variable valency, magnetic and catalltic properties, ability

to foflr complexes.

Chemistry of Ti, V, Cr Mn, Fe and Co (Chemistry of firct -row tmnsition elements) in various oxidation states as halides, oxides,

hydroxides.

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE



L1
trends with sPecial reference to

electronic configuration, colour,

variable valencY, magnetic and

Transition elements: General GrouP

L2

L3
invarious oxidation states as halides,

oxides, hydroxides /APPlications

ehemistry of Ti: Compounds of Ti

L4

L5
various oxidation states as halides,

oxides, hydroxides /APPlications

ofVinChemistry of V: Compounds

L6

Chemistry of Chromium (Cr)L7

Chemistry of Manganese (Mn)L8

Chemistry of Iron (Fe)L9

Chemistry of chromium (Cr)L10

Ll1
Chemistry of Cobalt (Co)

Llz

L13

MCQ/LrNrT

TEST/ HOME

ASSIGNMENT

Chalk and

Board/

PPT

Conceptual questions

Flipped Classroom

MCQ

J. D. LEE

Miessler and Tarr

James E. Huheey

Puri Sharma Kalia

Shriver Atkins

Puri Sharma Kalia

K. D. Sharma

Tutorial/ Doubt clearing

Ll4

Lanthanoids and Actinoids: 6L

Electonic configuratioo, oxidation states, colour, spectral and magnetic properties, lanthanide contaction, separation of tanthanides (ion-

exchange method onlY)

Mode of
Assessment for

CIE

Experiential /
Participating

Learning Used

Mode of
Teaching &
ICT Tools

Learning
Resources

Topic/ SubtoPicSl. No
of

Lecture



LI Introduction to Lanthanoids:
Electronic confi guration, oxidation
states

.I. D. LEE

Miessler and Tarr

James E. Huheey

Shriver Atkins

Chalk and

Board

and

PPT

Chalk and

Board

Conceptual questions

Flipped Classroom

MCQ

MCQruNIT

TEST/ HOME

ASSIGNMENT

L2 Colour, spectral and magnetic
properties,

L3 Lanthanide contraction and its
consequences

L4 Separation of lanthanides by ion-

exchange method only.

L5 Introduction to Actinoids:
Electronic confi guration, oxidation
states

L6 Discussion

Bioinorganic Chemislry: 10L

Metal ions present in biological systems, classification of elements ac.ording to their action in biological system. Geochemical effect on

the distribution of metals. Sodium / K-pump, carbonic anhydrase and caftoxweptidase. Excess and deficiency of some tlace metals.

Toxicity of metal ions (Hg, Pb, Cd and As), reasons for toxicity, Use of chelating agents in medicine. Iron and its application in bio-
sysrems, flaemoglobin: Storage and hansfer ofiron.

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

L1 Role of Metal ions present in
biological systems and their
classification according to their action
in biological system
Geochemical effect on the distribution
of metals

Miessler and Tarr

Chalk and

Board

and Conceptual questions

MCQ/rrNrT

TEST/ HOME

ASSIGNMENT

L2 Sodium i K-pump

L3 Carbonic anhydrase



#

/

Signature of the Teacher Signature of the HoD

L4 Carboxypeptidase James E. Huheey

Shriver Atkins

PPT

Chalk and

Board

Flipped Classroom

MCQ
L5 Excess and deficiencY of some trace

metals- effects in our bodY

L6 Toxicity of metal ions (Hg, Pb, Cd and

As), reasons for
L7 Use of chelating agents in medicine

L8 Iron and its application in bio-systems,

Haemoglobin; Storage and transfer of
iron.

L9

L10 Tutorial

I

$4



Nalbari College, Nalbari

Teoching Plon for the Session:

Name of the Teacher: Dr. Purabi Sarmah

Department: Chemistry

Paper Name: lnorganic Chemistry (lV)

Semester: VI

Paper Code: CHE-HC- 6016

Learning Obj eclives: By studyingthis course, the students will be expected

l.Tolearnabouthowligandsubstitutionandredoxreactionstakeplaceincoordinationcomplexes.
2.Also,tolearnaboutorganometalliccompounds,comprehendtheirbonding,stability,reactivityanduses.
3.Theywillbefamiliarwiththevarietyofcatalystsbasedontransitionmetalsandtheirapplicationinindustry
4. On successfulcompletion, students in generalwill be able to appreciate the use ofconcepts like solubility product, common ion effect, pH etc

inanalysisofionsandhowacleverdesiSnofreaction'itispossibletoidentifythecomponentsinamixture.
s. With the experiments related to coordi;tion compound synthesis, calculation of 1oDq, controlling factors etc will make the students

appreciate the concepts oftheory in experiments

Portion Taught:

Mechanilm of Itrorganic Reactions: 18L

Iotoduction to inorganic reaction mechadsms. Substitution reactions in square planar complexes, Trans-effect, theodes oftrans effect,

Mechanism ofnucleophilic substitution in squaxe planar complexes, Thermodynamic and Kinetic stability, Kinetics ofoctahedral

substitution, Ligand field efects and reaction rates, Mechanism of substitution in octahedml complexes Electron tmnsfer reactions'



Teaching Plan:

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating Learning

Used

Mode of
Assessment for

CIE
L1

L2

Introduction to inorganic reaction
mechanisms: Dissociative Spl and
Associative SN2

L3 Substitution reactions in square planar
complexes: Mechanism of

substitution reactions
L4 Trans effect: Applications of Trans

effect
L5

L6

Theories of Trans effect:
The electrostatic Polarization Theory
The pi-bonding theory

L7

L8

Thermodynamic and Kinetic stability:
Labile and inert complexes

L9

L10

Ltt

Substitution reactions in octahedral
complexes:Mechanism of substitution
in octahedral complexes

Ltz Kinetics of octahedral substitution

L13 Ligand field effects and reaction rates

Lt4

L15
Electron transfer reactions: Outer
sphere/ Inner sphere reactions

Lt7 &
L18

Tutorial/ Doubt clearin! Solution of
previous year questions.

Chalk and

Board/

PPT

Conceptual questions

Flipped Classroom

MCQ

MCQitrNrT

TEST/ HOME

ASSIGNMENT

Lt6



a Transition Met.ds in Catalysis: 10 L

Study ofthe following indusaial processes and their mechanism: l. Alkene hydrogenation (Wilkinson's Catatyst) 2. Hydroformylation (Co
aatalysts) 3, Wacker Process 4. Synthetic gasoline (Fischer Tropsch reaction) 5. Synthesis gas by metal canbonyl complexes.

TerchiDg Platr:

Learning
Resources

Sl. No
of

Lecture

Topic/ Subtopic Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE

L1 Catalysts and Catalysis:
Criteria for selection of catalyst for
industrial S

L2 Alkene hydrogenation (Wilkinson's
Catalyst) and comparison with other
catalystsL3

L4

L5 Hydroformylation (Co catalysts)

L6 Wacker Process

Synthetic gasoline (Fischer TropschL7

L8 Synthesis gas by metal carbonyl

complexes

Tutorial/ Doubt Clearing

Miessler and Tarr

James E. Huheey

Shriver Atkins

J. D. LEE Chalk and

Chalk and

Board

and

PPT

BoardL9&L10

Conceptual questions

Flipped Classroom

MCQ

MCQ/rrNrT

TEST/ HOME

ASSIGNMENT

Signature of the Teacher Signature of the HoD



Nalbari College, Nalbari

Teaching Plan for the Session:

Name of the Teacher: Dr. Purabi Sarmah

Department: Chemistry

Paper Name:ANALYTICAL METHODS IN CHEMISTRY (Honours Elective Paper)

Semester:V

Paper Code:CHE -HE- 5026

Learning Objectives:

On successful completion of this course students will be able

l. To leam about qualitative and quantitative aspects ofanalysis such as erols, accuracy, precision, validation ofanalytical results etc
2. To familiarize with different aml)'tical methods as well as insaumentation techniques routinely used in chemical analysis.
3. To learn various laboEtory techfliques such as separation tecbniques viz. chrcmatogrEhy, solvent extraction etc.
4. To acquire knowledge about diferent spectoscopic tools and how they are helpfirl in identification of unhrown compounds.
5. Tbrough the experiments shrdents will gain hands on experience ofthe analytical techniques. This will enable students to take

judicious decisions while analyzing ditrerent samples.

Portion Taughtl

Thermal methods ofanalysis: 5L

Theory of themogravimetry (TG), basic principle of instrumentation. Techniques for quantitative estimation of Ca and Mg from their
mixtue.



Teaching Plan:

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE
L1 Theory of thermogravimetry (TG):

Introduction and Classification
Analytical

Methods in

Chemistry by

Vishal

Publication

Chalk and

Board/

PPT

Conceptual questions

Flipped Classroom

MCQ

MCQ/LINIT

TEST/ HOME

ASSIGNMENT

L2 Basic principle of instrumentation
DTA, DSC, TMA, DMA

L3 TGA: Instrumentation and
Interpretation of TG graph

L4 Techniques for quantitative estimation
of Ca and Mg from their mixture

L5 Tutorial

Electroanalytical methods: 10 L

Classification ofelectroanalytical methods, basic pdrciple ofpH metric, potentiometric and conductometric titrations. Techniques used for
the determination of equivalence points. Techniques used for the determination ofplG values.

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE
LI Introduction and Classification of

electroanalytical methods
Analytical

Methods in

Chemistry by

Vishal

Publication

Chalk and

Board/

PPT

Conceptual questions

Flipped Classroom

MCQ

MCQiUNIT

TEST/ HOME

L2 pH metry: Basic principle and
electrometric measurement of PH& pH
metric titrations.

L3 Conductometric titrations : Principle
and basic components

L4
Determination of equivalence point by
conductometric titrationL5

ASSIGNMENT



L6
Determination of pKa values by
conductometric titrationL7

L8 Potentiometry: Definition
Potentiometric Titration: Principle
Potentiometric titration curves

L9 Construction of electrochemical cells
for potentiometric titrations

Ll0 Determination of equivalence point by
potentiometric titration

Separation techtriques: 15L

Teaching Plan :

Solvent extractiotrrSL

Classification, principle and efficiency of the technique. Mechanism of extraation: extaction by solvation and chelation. Technique of
extraction: batcll continuous and counter crment extractions. Qualitative and quantitative aspects of solvent extaction: extaction ofmetal
ions ftom aqueous solution, extraction oforganic species from the aqueous and nonaqueous media.

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE
LI Introduction: Definition and

Classification
Analyical

Methods in

Chemistry by

Vishal

Publication

Chalk and

Board/

PPT

Conceptual questions

Flipped Classroom

MCQ

MCQruNIT

TEST/ HOME

ASSIGNMENT

L2 Principle and efficiency of the
technique

L3 Mechanism of extraction: extraction
by solvation and chelation

L4 Technique of extraction: batch,
continuous and counter current
extractions.

L5 Qualitative and quantitative aspects of
solvent extraction: extraction of metal

ions from aqueous solution, extraction



a of organic species from the aqueous

and nonaqueous media.

Chromatogr&phy: 5L

Classification, principle and efficiency of the technique. Mechanism of separation: adsorption, partition & ion exchange. Development of
chrcmatograms: frontal, elution and displacement methods. Qualitative and quantitative aspects of chromato$aphic methods of analysis:

IC, GLC. GPC, TLC and HPLC.

Teaching plan:

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE
LI Introduction: Definition and

Classification

Analytical

Methods in

Chemistry by

Vishal

Publication

Chalk and

Board/

PPT

Conceptual questions

Flipped Classroom

MCQ

MCQ/UNIT

TESTi HOME

ASSIGNMENT

L2 Principle and efficiency of the
technique

L3 Mechanism of separation: adsorption,
partition, size exclusion & ion
exchange

L4 Development of chromatograms :

frontal, elution and displacement
methods.

L5 Qualitative and quantitative aspects of
chromatographic methods of analysis:

IC, GLC, GPC, TLC and HPLC.

Stereoisomeric separation and analysis:5L

Measuement of optical rotation, calculation of Enantiomeric excess (ee/ diastercomeric excess (de) ratios and deteimination of
enantiomeric composition using NMR, Chiral solvents and chiral shift reagents. Chiml chromatographic techniques using chiral colurnns

(GC and HPLC). Role of computers in instrumental methods of analysis.



a

Teaching plan:

Signature of the Teacher Signature of the HoD

Sl. No
of

Lecture

Topic/ Subtopic Learning
Resources

Mode of
Teaching &
ICT Tools

Experiential /
Participating

Learning Used

Mode of
Assessment for

CIE
LI Introduction: Definition and

C lassifi cation of stereoisomers/optical
activity

Analytical

Methods in

Chemistry by

Vishal

Publication

Chalk and

Board/

PPT

Conceptual questions

Flipped Classroom

MCQ

MCQ/UNrr

TEST/ HOME

ASSIGNMENT

L2 Measurement of optical rotation,
calculation of Enantiomeric excess

(ee)/ diastereomeric excess (4qIatlg!
L3 Why the need of separation of

enantiomers and difficulty of their
separation. Chiral solvents and chiral
shift reagents

L4 Determination of enantiomeric
composition using NMR

L5 Chiral chromatographic techniques

using chiral columns (GC and HPLC)

and Role of computers in instrumental

methods of analysis.

eq


