Jutcomes
endar
(B.Se. I, I & I1I)

Program Outcomes (POs)
The B.Sc. programme in Chemistry aims to develop students’ fundamental understanding

of chemical sciences and their applications in everyday life, industry, healthcare,
agriculture, and environmental sustainability. The programme equips learners with
analytical thinking, problem-solving ability, laboratory skills, scientific temperament,
ethical values, effective communication, teamwork, and digital competency. Students are
encouraged to integrate theoretical knowledge with practical experience while developing
research aptitude, innovation, environmental awareness, and lifelong leamning skills
necessary for higher education, competitive examinations, entrepreneurship, and diverse
careeropportunities,

On successful completion of the programme, graduates will be able to explain core
chemical concepts, perform laboratory experiments safely and accurately, analyse and
interpret experimental data, use modern scientific instruments appropriately, appreciate
interdisciplinary applications of chemistry, and contribute responsibly to society through
sustainable and ethical scientific practices.

Course Qutcomes (COs)

The Chemistry courses offered to B.Sc. First, Second, and Third Year students enable
learners to acquire a comprehensive understanding of physical, organic, inorganic,
analytical, and environmental chemistry. Students develop practical laboratory skills,
quantitative analysis techniques, instrumental methods, and the ability to solve chemical
problems using scientific reasoning. The curriculum strengthens conceptual clarity while
fostering critical thinking, observation, and data interpretation.

By the end of the course, students will be able to perform laboratory experiments
following safety protocols, analyse chemical reactions and mechanisms, interpret
experimental results, apply chemistry to real-life situations, communicate scientific
findings effectively, and develop the confidence to pursue higher studies, research,
teaching, industry, and other professional careers in chemistry and alljed sciences.




Orientation Programme &
Laboratory Safety
Awareness

‘September 2026 Quiz Competition
(Chemistry)

October 2026 Poster Making
Competition

November 2026 PowerPoint (PPT)
Presentation Competition

January 2027 National Science Day
Preparation Activities /
Seminar

February 2027 Essay/Extempore/Science
Quiz

March 2027 Student Project
Presentation & Academic
Feedback

Chemistry Society (Session 2026-2027)

Objective

Introduce laboratory
rules and safe chemical
handling.

Enhance conceptual
understanding and
scientific aptitude.

Promote creativity on
environmental and
chemical themes.

Develop presentation and
communication skills.

Promote scientific
awareness and research
interest.

Strengthen scientific
communication and
critical thinking.

Review learning
outcomes and encourage '
research culture.

Designation Name Class

Roll No.

President Shweta B.Sc. 11l Year

2024179308

Vice President Mohit Bhatt B.Sc. 1l Year

2025046605

Harsh Vardhan BSc. Il Year




Governmel
Lesson Plan

: Class: B.Se. 1" (1" Sem)
itin Kumar Verma & Ms. Natasha Kaushal Paper: - Chemistry-I (B23-Cl

Gascous State _ i | |
Kinetic theory of gases, Maxwell’s distribution of velocities and energies (derivation excluded)
Calculation of root mean square velocity, average velocity, and most probable velocity.
Collision diameter, collision number, collision frequency and mean free path (Derivations
excluded) ‘
{ Structure and Bonding L]

: Localized and delocalized chemical bond, Van der Waal’s interactions, resonance: conditions,
resonance effect and its applications, hyperconjugation, inductive effect, Electromeric effect &
their comparison.
Revision
September | Deviation of Real gases from ideal behaviour, Derivation of Van der Waal’ s Equation of State,
2026 its application in the calculation of Boyle’ s temperature (compression factor)
Critical phenomenon 1
Concept of Critical temperature, critical pressure, critical volume, relationship between critical
constants and Van der Waal’ s constants (Derivation excluded).

Mechanism of Organic Reactions

Curved arrow notation, drawing electron movements with arrows, half-headed and double-
headed arrows, homolytic and heterolytic bond breaking. Types of reagents — electrophiles and
nucleophiles. Types of organic reactions. Reactive intermediates - carbocations, carbanions,
free radicals, carbenes,(formation, structure & stability).

October Liquid State

2026 Structure of liquids, Properties of liquids — surface tension, refractive index, viscosity, vapour
pressure and optical rotation.

Solid State

Classification of solids, Law of constancy of interfacial angles, law of rational indices, Miller
indices, elementary ideas of symmetry and symmetry elements, seven crystal systems and
fourtecn Bravais lattices;

Atomic Structure

D1.|al ; behaviour of mattcrl and ljadiation, de Broglie’s relation, Heinsenberg’s uncertainty
principle, concept of atomic orbitals, significance of quantum numbers, radial and angular
wave functions, normal and orthogonal wave functions, significance of ¥ and V2, shapes of s,
p, d, f orbitals, Rules for filling electrons in various orbitals, effective nuclear charge, Slater’s

rules.
November | X-ray diffraction, Bragg’s law, a simple account of Laue method, rotating crystal meth
2026 powder pattern method. g crystal method and

Periodic table and atomic properties
Classification of periodic table, definition of atomic and ionic radii, ionisation ener

vt : ip ’ , elect
, ;dﬁ'm; ﬂzﬁmlmly& trend in periodic table (in s and p-block eicmentg Pa:li::;]
b i w and Mulliken Jaffe's electronegativity scale, Sand ' ‘
density ratio. BatViLy , Sanderson’s electron
Test and Assignments




Month
Thiyk

-

Session 2026-27
Name: Dy, Nitin Kumar Verma & Mg, Natasha K

Rajiv Gandhj Government College Saha

Lesson Plan

Class: B.S¢, 2nd (3" Sem)
aushal Paper: - Chemistry-11f (BB-CHEJUU
Topic
Elﬂ'lmcht'mislr}'-l

Ele-:lmlﬂi-: conduction, factors aﬁl:c:ing electrolytic conduction, specific ::onductlan_ce, mo!ar
conductance, cquivalent conductance gy relation among them, (hejr variation wijth
concentration. Application of Kohlrausch’ “

electrolyes gt infinite dilution [Nmncn’cals) Concepts of pH and pKa, Buffer solution, Buffer
action, Henderson — Hazel €quation, By

Alkynes
?\'umenclnlure and g Structure, Methods of formation:

deh_\'drohalogena!ion, Kolbe’s e]er:tm]ysis. Chemical reactions: Mec
ucleophilje addition reactions, i

ides, ition of bromine and alkaline
MnO4, 0zonolysis, Acidi of alkynes.

- September E!ectrochemistry-ll

1 2026

October
2026

November
2026

eversible & ireversib|e cells,

AH&K) Types of reversible electrodes — metal- metg] ion, gas electrode, metal
= insoluble ga;. ani i

reference electrode

» Relative and
,Rand § System of Nomenc|atyre Cis-

; Cunformatjonal analysis of ethane and p-

f cyclohexane, axial and €quatoria] bonds, Newmap and Sawhorge

5 and p-Block Elements

Salient featuresg of hydrides, oXides, halides, j droxides of .

Preparation excluded). Structyre, Preparation apg4 gmperties of ii)isbgiz;t :;Znéem (methods ok

Benzene and jts derivatives. fte

Nomenclature, Aromatic nucleus angd gjge

electrophilic substi echan
p ;

; Chain, Hycke)s
1sm of Nitration,

Nitrogen, phosphorous, sulphur and ¢

low chemical reactivity of nobje 8ases, chemistry of X€n0n, strycpy, and bu?adin of ;JIXJJ&Fl'dS.
oxides and oxyfluorides of xenon, B




properti concept of chemical potential (numerical included).
Organic Synthesls via Enolates
Acidity of a-hydrogens, alkylation of diethy! malonate and ethy!

Phase

simple eutectic Example Pb-Ag system,
Heterocyclic Compounds

on the mechanism of electrophilic substitution. Mechanisn
reactions in pyridine derivatives. Comparison of basicity of pyri

r 2026

Novem
ber
2026

Quantum Mechanies-1

mechanics, quanium mechanical operators, commutution
Hermition operator, average value of square of Hermitian

a particle in one dimensional box,
Coordination Compounds

transition metal complexes.

Metal- Ligand Bonding in ‘Transition Metal complexes
Limitations of valence bond theory, an elementary idea ol cry
| splitting in octahedal, tetrahedral and square planer complexes
Spectroscopy-1

Rotational Spectrum

Magnetic propertics of Transition metal complexes

Equillibrium
Statement and meaning of the ferms - phase, component and
{hermodynamic derivation of Gibbs phase rule, phise cquilibria o
Example — waler system. Phase equilibrin of two component syste

Introduction: Molecular orbital picture and aromatic charactens
thiophene and pyridine. Methods of synthesis and chemical reactions

acetoncetate. Synthesis of
ethyl acetoacetate: the Claisen condensation. Keto-enol tautomerisin of cthyl acetoncetate.

Black-body radiation, Plank's radiation law, sholoclectrie effect, postulates of quantum
| | ales ol 4
relutions, Hamiltonian operialor,

as 1 positive quantity, Role of

gperalors 0 quantum mechanics, To show  quantum mechanically i
momentum cannot be predicated simultancously, Determination of wave function & encrgy of

Werner's theory of coordination compounds, effective alomic pumber, chelates, nomenclature
of coordination compounds, Isomerism in coordingtion compounds, valence bond theory ol

stal fiel

Introduction: Electromagnetic radiation, regions of spectrum, basic features of spectioscopy
4 " z !
statement of Born-oppenhicimer approximation, Degrees of freedam,

Selection rules, Energy levels of rigud rotator (semi-classical prineiples), rotational speetra off
diatomic mu!cctlﬂus , spectral intensity distribution using population distribution (Maxwell-
Boltzmann distribution), determination of bond length and isotopic elleet .

tera for namic equilibrum and |
Varsation of G with P, V and T. Partial molse

{ one component system =
ms solid-liguid equilibria,

tics of pyrrole, furan,
with particular emphasis
1 of nucleophilic substitution
fine, piperidine and pyrrole__

degree of freedom,

it position and

d theory, crystal field

Types of magnetic materials, magnetic susceptibility, method of determining

i

magnetic susceptibility, spin only formula, L-S coupling
Test and Assignments

L

Piiees tovt College,
R bk (Anbalay 1. College

Enhal’

al




Chemistry Department Teaching Timetable

9:00-9:45 9:45-10:30 10:30-11:15 | 11:15-12:00 | 12:00-12:45 [ 12:45-1:30
Chem T1 oA [———5 Chemistry T11 Chem PR
D3 Natasha 125 Nitin D3 Nitin
D4 Natasha D6 Nitin D4 Natasha
(R.N Lab 2) (R.N Lab 2) (R.N Lab 1)
Chem TH Chem TH Chem PR Q.EB. wm,
D1 Natasha D3 Nitin D5 Nitin DS Nitin
D2 Natasha (R.N Lab 2) D6 Natasha (R.N Lab I)
(R.N Lab 2) (RNLab1) [ChemTH
D4 Nitin
(R.N Lab 2)
e 111 Chem TH Chem TH Chem TH Chem PR voC y
3 D5 Natasha D4 Nitin D4 Nitin D1 Natasha D1-3 Nitin
D6 Natasha (R.N Lab 2) (R.N Lab 2) D2 Natasha D4-6 Natasha
(RN Lab 2) D3 Nitin (R.N Lab 2)
(R.N Lab 1)
MDC Chem
D1-2,6 Nitin
D3-5 Natasha
(R.N Lab 2)
MDC Chem
D1-2-3 Nitin
D4-5-6 Natasha
(R.N Lab 2)

s~

Principat

Rejiv Gandhi mg_a. o
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