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Syllabus for First Year of Bachelor of Science in Chemistry 

(With effect from the academic year 2023-2024) 

SEMESTER-I       Paper No.– 1 

Course Title: Physical, Inorganic & Organic Chemistry-I No. of Credits - 02  

Type of Vertical: Major and Minor    COURSE CODE: S101CHT 

 

Learning Outcomes Based on BLOOM’s Taxonomy: 

 

After completing the course, the learner will be able to… 

Course 

Learning 

Outcome No. 

Blooms 

Taxonomy 
Course Learning Outcome 

CLO-01 Understand 

understand basic terms like normality, molarity, mole 

fraction, molality and s-block, p-block, d-block and f-block 

elements. 

CLO-02 Apply 
solve Numericals based on thermodynamics and illustrate 

bonding and structures of organic compounds. 

CLO-03 Analyse 

distinguish between electronegativity and ionisation potential 

and also classify organic compounds based on functional 

groups. 
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Syllabus for First Year of Bachelor of Science in Chemistry 

(With effect from the academic year 2023-2024) 

SEMESTER-I       Paper No.– 1 

Course Title: Physical, Inorganic & Organic Chemistry-I No. of Credits - 02  

Type of Vertical: Major and Minor    COURSE CODE: S101CHT 

 

COURSE CONTENT 

Module 

No. 
Content Credits 

No. of 

Hours 

1 Unit-I 

 

Chemical Thermodynamics:  

• Thermodynamic terms: System, surrounding, boundaries, 

open, closed and isolated system, intensive and extensive 

properties, state functions and path functions, zeroth law of 

thermodynamics  

• First law of thermodynamics: concept of heat (q), work 

(w), internal energy (U), statement of first law, enthalpy, , 

sign conventions, calculations of heat (q), work (w), 

internal energy (U), and enthalpy (H) (Numericals 

expected)  

• Thermochemistry: Heats of reactions, standard states, 

enthalpy of formation of molecules, enthalpy of 

combustion and its applications, calculation of bond 

energy, bond dissociation energy and resonance energy 

from thermochemical data (Numericals expected) 

 

Chemical Calculations:  

• Concepts of Derivative, integration and graph, expressing 

concentration of solutions: Normality, molality, molarity, 

formality, mole fractions, weight ratio, volume ratio, 

weight to volume ratio, ppm, ppb, millimoles (Numericals 

expected) 

 

02 

10 

2 Unit II 

 

Atomic structure:  

• (Qualitative treatment only; it is expected that the learner 

knows the mathematical statements and understands their 

physical significance after completing this topic. No 

derivations of the mathematical equations required)  

• a) Historical perspectives of the atomic structure; 

Rutherford’s Atomic Model, Bohr’s theory, its limitations 

and atomic spectrum of hydrogen atom. Structure of 

hydrogen atom. b) Hydrogenic atoms:  

10 
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• 1. Simple principles of quantum mechanics; 2. Atomic 

orbitals i) Hydrogenic energy levels ii) Shells, subshells 

and orbitals iii) Electron spin iv) Radial shapes of orbitals 

v) Radial distribution function vi) Angular shapes of 

orbitals. 3. Many Electron Atoms i) Penetration and 

shielding ii) Effective nuclear charge 4. Aufbau principle 

 

2.2: Periodic Table and periodicity: 

 

• Long form of Periodic Table; Classification for elements as 

main group, transition and inner transition elements; 

Periodicity in the following properties: Atomic and ionic 

size; electron gain enthalpy; ionization enthalpy, 

electronegativity; Pauling, Mullikens and Alred Rochow 

electronegativities (Numerical problems expected, 

wherever applicable.) 

 

3 Unit III 
 
Basics of Organic Chemistry 
 
3.1 Classification and Nomenclature of Organic Compounds:  
Review of basic rules of IUPAC nomenclature. Nomenclature of 
mono and bi-functional aliphatic compounds on the basis of 
priority order of the following classes of compounds: alkanes, 
alkenes, alkynes, haloalkanes, alcohols, ethers, aldehydes, ketones, 
carboxylic acids, carboxylic acid derivatives (acid halides, esters, 
anhydrides, amides), nitro compounds, nitriles and amines; 
including their cyclic analogues. 
 
3.2 Bonding and Structure of organic compounds: 
Hybridization: sp3, sp2, spin various functional groups is added in 
Bonding and Structure of organic compounds (alcohol, ether, 
aldehyde, ketone, carboxylic acid, ester, cyanide, amine and amide) 
Overlap of atomic orbitals: Overlaps of atomic orbitals to form 
sigma and pi bonds, shapes of organic molecules. Shapes of 
molecules; Influence of hybridization on bond properties (as 
applicable to ethane, ethene, ethyne). 
 
3.3 Fundamentals of organic reaction mechanism: 
Electronic Effects: Inductive, electromeric, resonance and 
mesomeric effects, hyperconjugation, Steric effect and their 
applications; Dipole moment; Organic acids and bases; their 
relative strengths. Bond fission: Homolytic and Heterolytic fission 
with suitable examples. Electrophiles and Nucleophiles; 
Nucleophilicity and basicity; Types (primary, secondary, tertiary, 
allyl, benzyl), shape and their relative stability of reactive 
intermediates: Carbocations, Carbanions and Free radicals. 
Introduction to types of organic reactions: Addition, Elimination 
and Substitution reaction. (With one example of each) 

10 

 Total 02 30 
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Access to the Course 

The course is available for all the students admitted for Bachelor of Science. 

  

Methods of Assessment 

The assessment pattern would be 60:40, 60% for Semester End Examination (SEE) and 

40% for Continuous Internal Assessment (CIA). The structure of the SEE and CIA would be as 

recommended by the Board of Studies and approved by the Board of Examination and the 

Academic Council of the college. 
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