
M. Sc., Semester-II, Physical Chemistry-I, NEP CBCS syllabus w.e.f.  Academic Year 2023-24 

Nya. Tatyasaheb Athalye Arts, Ved. S. R. Sapre Commerce and Vid. Dadasaheb Pitre Science College, Devrukh (An Autonomous College Affiliated with University of Mumbai) 

1 

 

 

FIRST-YEAR OF MASTER OF SCIENCE                        
CHEMISTRY REVISED SYLLABUS          
ACCORDING TO CBCS NEP2020 

COURSE TITLE: PHYSICAL CHEMISTRY-I 
SEMESTER-II 

W.E.F. 2023-2024 

  

 

Recommended by the Board of Studies in CHEMISTRY 

And  

Approved by the Academic Council 

Devrukh Shikshan Prasarak Mandal’s  

Nya. Tatyasaheb Athalye Arts, Ved. S. R. Sapre Commerce, and 

Vid. Dadasaheb Pitre Science College (Autonomous), Devrukh. 

Tal. Sangameshwar, Dist. Ratnagiri-415804, Maharashtra, 

India 



M. Sc., Semester-II, Physical Chemistry-I, NEP CBCS syllabus w.e.f.  Academic Year 2023-24 

Nya. Tatyasaheb Athalye Arts, Ved. S. R. Sapre Commerce and Vid. Dadasaheb Pitre Science 

College, Devrukh (An Autonomous College Affiliated with University of Mumbai) 

2 

 

 

Academic Council Item No: 03 dated 08 July 2023 

 

Name of the Implementing 

Institute 

: Nya. Tatyasaheb Athalye Arts, Ved. S. R. Sapre 

Commerce, and Vid. Dadasaheb Pitre Science 

College (Autonomous), Devrukh. Tal. 

Sangameshwar, Dist. Ratnagiri-415804, 

Name of the Parent University : University of Mumbai 

Name of the Programme : Master of Science 

Name of the Department : Chemistry 

Name of the Class : First Year 

Semester : Second 

No. of Credits : 02 

Title of the Course : Physical Chemistry 

Course Code : S514CHT 

Name of the Vertical in adherence 

to NEP 2020 

: Elective 

Eligibility for Admission : Chemistry Graduate learner seeking Admission to 

Post Graduate Programme in adherence to Rules and 

Regulations of the University of Mumbai and 

Government of Maharashtra 

Passing Marks : 40% 

Mode of Assessment : Formative and Summative 

Level : PG 

Pattern of Marks Distribution for 

SEE and CIA 

: 60:40 

Status : NEP-CBCS 

To be implemented from Academic 

Year 

: 2023-2024 

Ordinances /Regulations (if any)   

 

 

 

  



M. Sc., Semester-II, Physical Chemistry-I, NEP CBCS syllabus w.e.f.  Academic Year 2023-24 

Nya. Tatyasaheb Athalye Arts, Ved. S. R. Sapre Commerce and Vid. Dadasaheb Pitre Science 

College, Devrukh (An Autonomous College Affiliated with University of Mumbai) 

3 

 

Syllabus for First Year of Master of Science in Chemistry 

(With effect from the academic year 2023-2024) 

SEMESTER-II       

Course Title: Physical Chemistry-I No. of Credits - 02  

Type of Vertical: Elective                   COURSE CODE: S514CHT 

 

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 Remember 
describe phase rule to two component, three component 

systems and various types of defects. 

CLO-02 Understand 
explain Application of the Schrödinger equation to two 

electron system. 

CLO-03 Apply 

determine fugacity of real gases, Kinetics of reactions in the 

Solid State and apply Hückel Molecular Orbitals theory to 

various molecules. 

CLO-04 Analyse 

differentiate between Competitive, Noncompetitive and 

Uncompetitive Inhibition and deduce equations related to 

thermodynamics of surfaces. 

 

  



M. Sc., Semester-II, Physical Chemistry-I, NEP CBCS syllabus w.e.f.  Academic Year 2023-24 

Nya. Tatyasaheb Athalye Arts, Ved. S. R. Sapre Commerce and Vid. Dadasaheb Pitre Science 

College, Devrukh (An Autonomous College Affiliated with University of Mumbai) 

4 

 

Syllabus for First Year of Master of Science in Chemistry 

(With effect from the academic year 2023-2024) 

SEMESTER-II       

Course Title: Physical Chemistry-I No. of Credits - 02  

Type of Vertical: Elective                   COURSE CODE: S514CHT 

 

COURSE CONTENT 

Module 

No. 
Content Credits 

No. of 

Hours 

1 
Chemical Thermodynamics II 

o Fugacity of real gases, Determination of fugacity of 

real gases using graphical method and from equation 

of state. Equilibrium constant for real gases in terms of 

fugacity. Gibbs energy of mixing, entropy and 

enthalpy of mixing. 

o Real solutions: Chemical potential in non-ideal 

solutions excess functions of non-ideal solutions 

calculation of partial molar volume and partial molar 

enthalpy, Gibbs Duhem Margules equation. 

o Thermodynamics of surfaces, Pressure difference 

across curved surface (Laplace equation), vapour 

pressure of droplets (Kelvin equation), Gibbs 

adsorption isotherm, BET isotherm (derivations 

expected). 

o Bioenergetics: standard free energy change in 

biochemical reactions, exergonic, endergonic. 

Hydrolysis of ATP, synthesis of ATP from ADP. 

01 15 

2 
Quantum Chemistry II  

o Rigid rotor, spherical coordinates Schrödinger wave 

equation in spherical coordinates, separation of the 

variables, the phi equation, wavefunction, quantum 

number, the theta equation, wave function, 

quantization of rotational energy, spherical harmonics. 

o Hydrogen atom, the two particle problem, separation 

of the energy as translational and potential, separation 

of variables, the R the θ * and the φ equations, 

solution of the equation, introduction of the four 

quantum numbers and their interdependence on the 

basis of the solutions of the three equations, total wave 

01 15 
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function, expression for the energy, probability density 

function, distances and energies in atomic units, radial 

and angular plots., points of maximum probability, 

expressions for the total wave function for 1s,2s, 2p 

and 3d orbitals of hydrogen. 

o Application of the Schrödinger equation to two 

electron system, limitations of the equation, need for 

the approximate solutions, methods of obtaining the 

approximate solution of the Schrödinger wave 

equation. 

o Hückel Molecular Orbitals theory for ethylene, 1,3-

butadiene and benzene. (Derivation expected) 

 

 Total 2 30 

 

Access to the Course 

The course is available for all the students admitted for Master 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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