Session: 2017-18
Name of the Teacher: Dr. Sushil Kumar                                                                       Class: B.Sc.-III (5th Semester) 

                                 Paper-XVI (CH-302) Physical Chemistry (Th.) & Paper-XXI (CH-307) Practicals                                                                                          

Lesson Plan

	S. No.
	Period
	Topics to be Covered
	Academic Activity to be Organized

	1.
	17-31 July 2017
	Spectroscopy:
Introduction: Electromagnetic radiation, regions of spectrum, basic features of spectroscopy, statement of Born- oppenheimer approximation, Degrees of freedom.

Practical:
1. To determine the strength of the given acid solution (mono acid     only conductometrically.
	Group Discussion 
Group Discussion and Experiment to be performed by the individual student.

	2.
	01-31 Aug 2017
	Rotational Spectrum:
Selection rules, Energy levels of rigid rotator (semi-classical principles), rotational spectra of diatomic molecules, spectral intensity distribution using population distribution (Maxwell-Boltzmann distribution), determination of bond length and isotopic effect.

Vibrational spectrum:
Selection rules, Energy levels of simple harmonic oscillator, pure vibrational spectrum of diatomic molecules, determination of force constant and qualitative relation of force constant and bond energy, idea of vibrational frequencies of different functional groups.

Practical:
1. To determine the solubility and solubility     product of a     sparingly soluble electrolyte conductometrically.

2. To determine the strength of given Ferrous ammonium     sulphate solution potentiometrically.

3. To determine the molecular weight of a non-volatile solute     by     Rast method.
	Group Discussion, Class Test and Numerical Problems to be assigned to students.
Group Discussion and Experiments to be performed by the individual student



	3.
	01-30 Sept 2017
	Raman Spectrum:
Concept of polarizibility, pure rotational and pure vibrational Raman spectra of diatomic molecules, selection rules, Quantum theory of Raman spectra.

Quantum Mechanics-I:
Black-body radiation, Plank’s radiation law, photoelectric effect, postulates of quantum mechanics, quantum mechanical operators, commutation relations, Hamiltonian operator, Hermitian operator, average value of square of Hermitian as a positive quantity, Role of operators in quantum mechanics, To show quantum mechanically that position and momentum cannot be predicated simultaneously
Practical:
1. Prepration of acidic and basic buffers and      comparison of their pH with theoretical values.

2. To determine the specific rotation of optically active substance
	Group Discussion, Class Test and Numerical Problems to be assigned to students.

Group Discussion and Experiments to be performed by the individual student



	4.
	01-31 Oct 2017
	Quantum Mechanics-I:
Determination of wave function & energy of a particle in one dimensional box.
Physical Proper ties and Molecular Structure:
Optical activity, polarization – (Clausius – Mossotti equation derivation excluded ). Orientation of dipoles in an electric field, dipole moment, induced dipole moment, measurement of dipole moment -temperature method and refractivity method, dipole moment and structure of molecules

Practical:
1. To prepare salicylic acid from Aspirin.

2. To prepare p-bromoaniline from p-bromoacetanilide.

3. To prepare m-nitroaniline from m-dinitrobenzene.
	Group Discussion, Oral Presentation and Numerical Problems to be assigned to students.

Group Discussion and Experiments to be performed by the individual student.

	5. 
	01-13 Nov 2017
	Physical Proper ties and Molecular Structure:
Magnetic permeability, magnetic susceptibility and its de termination. Applicat ion of magnetic susceptibility, magnetic properties – paramagnetism, diamagnetism and ferromagnetism
Practical:
To prepare S-Benzyl-iso-thiouronium   chloride from Thiourea.

	Group Discussion and Oral Presentation

Group Discussion and Experiment to be performed by the individual student.


Topics of Assignments/ Class Tests to be given to the Students of B.Sc.-III (5th Semester):

	Assignment 1
	Spectroscopy-Rotational spectra of diatomic molecules, Relative intensity of Roational Spectral lines, Pure vibrational spectrum of diatomic molecules, Quantum theory of Raman spectra and pure rotational Raman spectra of diatomic molecules.

	Assignment 2
	Quantum Mechanics-I

Spectral Distribution of Black-body radiations, postulates of quantum mechanics, To show quantum mechanically that position and momentum cannot be predicated simultaneously, Determination of wave function & energy of a particle in one dimensional box.

	Class Test
	Spectroscopy-Rotational Spectrum, Vibrational Spectrum, Raman Spectrum   


Session: 2017-18
Name of the Teacher: Dr. Sushil Kumar                                                                       Class: B.Sc.-II (3rd Semester) 

                                 Paper-IX (CH-202) Physical Chemistry (Th.) & Paper-XIV (CH-207) Practicals                                                                                          

Lesson Plan
	S. No.
	Period
	Topics to be Covered
	Academic Activity to be Organized

	1.
	17-31 July 2017
	Chemical Equilibrium: 

Equilibrium constant and free energy, concept of chemical potential, Thermodynamic derivation of law of chemical equilibrium, Temperature dependence of equilibrium constant.

Practical:

To determine the CST of phenol – water     system.
	Group Discussion

Group Discussion and Experiment to be performed by the individual student.

	2.
	01-31 Aug 2017
	Chemical Equilibrium: 

Clausius–Clapeyron equation and its applications. 

Thermodynamics:
Definition of thermodynamic terms: system, surrounding etc. Types of systems, intensive and extensive properties. State and path functions and their differentials. Thermodynamic process. Thermodynamic equilibrium, Concept of heat and work.

Practical: 

1. To determine the solubility of benzoic acid     at various temperatures and to determine      the ▲H of the dissolution process.

2. To determine the enthalpy of neutralisation     of a weak acid/weak base vs.    strong base/strong acid and determine the    enthalpy of ionisation of the weak acid/weak     base.

3. To determine the enthalpy of solution of     solid        calcium chloride.
	Group Discussion, Class Test and Numerical Problems to be assigned to students.

Group Discussion and Experiments to be performed by the individual student



	3.
	01-30 Sept 2017
	Thermodynamics: 

First law of thermodynamics: statement, concepts of internal energy and enthalpy. Heat       capacity, heat capacities at constant volume and pressure and their relationship. Joule–Thomson coefficient for ideal gas and real    gas and inversion temperature, Calculation of w,q, dU & dH for the expansion of ideal gases under isothermal and adiabatic conditions for reversible process.
Practical: 

1. To study the distribution of iodine between      CCl4 and water.

2. Determine rate constant of hydrolysis of       CH3COOC2H5.
	Group Discussion, Oral Presentation and Numerical Problems to be assigned to students.

Group Discussion and Experiments to be performed by the individual student.

	4.
	01-31 Oct 2017
	Distribution Law

Nernst distribution law – its thermodynamic derivation, Applicat ions of distribution law: (i) Determination of degree of hydrolysis and hydrolysis constant of aniline hydrochloride     (ii ) Determination of equilibrium constant of potassium tri –iodide complex

Practical:

Colorimetry:
     To verify Beer - Lambert law for KMnO4         /K2Cr2O7 and determine the concentration       of the given KMnO4 /K2Cr2O7 solution.

Preparations: Preparation of Cuprous     chloride, tetraamminecopper (II)     sulphatemonohydrate,  chrome alum, potassium trioxalatochromate ( III)
	Group Discussion, Oral Presentation and Numerical Problems to be assigned to students.

Group Discussion and Experiments to be performed by the individual student.

	5.
	01-13 Nov 2017
	Distribution Law:
 Applications of distribution law: Process of extraction. 

Practical: 

Preparation of Nickel Hexammine chloride.
	Group Discussion, Oral Presentation and Numerical Problems to be assigned to students.

Group Discussion and Experiments to be performed by the individual student.


Topics of Assignments/ Class Tests to be given to the Students of B.Sc.-II (3rd Semester):

	Assignment 1
	Chemical Equilibrium 

Concept of chemical potential, Thermodynamic derivation of law of chemical equilibrium, Temperature dependence of equilibrium constant, Clausius–Clapeyron equation

	Assignment 2
	Thermodynamics

Heat capacities at constant volume and pressure and their relationship. Joule–Thomson coefficient for ideal gas and real gas, Calculation of w, q, dU & dH for the expansion of ideal gases under isothermal conditions for reversible process.

	Class Test
	   Chemical Equilibrium


Session: 2017-18
Name of the Teacher: Dr. Sushil Kumar                                                                       Class: B.Sc.-I (Ist Semester) 

                                                                              Paper-VII (CH-107) Practicals                                                                                          

Lesson Plan
	S. No.
	Period
	Topics to be Covered
	Academic Activity to be Organized

	1.
	17-31 July 2017
	To determine the surface tension of at least  two liquids using stalagmometer by drop no.  method.
	Group Discussion and Experiments to be performed by the individual student.

	2.
	01-31 Aug 2017
	1. To determine the surface tension of at least two     liquids using stalagmometer by drop weight      methods (Use of     organic solvents excluded).

2. To study the effect of surfactant on surface      tension of water.
	Group Discussion and Experiments to be performed by the individual student.

	3.
	01-30 Sept 2017
	1. To determine the viscosity of at least two      liquids by using Ostwald’s viscometer (Use of      organic solvents excluded).
2. To determine the specific refractivity of at least      two liquids.
	Group Discussion and Experiments to be performed by the individual student.

	4.
	01-31 Oct 2017
	Preparation and purification through crystallization or distillation and ascertaining their purity through melting point or boiling point:
(i) Iodoform from ethanol (or acetone)

(ii) m-Dinitrobenzne from nitrobenzene (use 1:2 conc. HNO3 - :H2SO4 mixture if fuming HNO3 is not available)
	Group Discussion and Experiments to be performed by the individual student.

	5.
	01-13 Nov 2017
	 Preparation and purification through   crystallization or distillation and ascertaining their purity through melting point or boiling point: p-Bromoacetanilide from acetanilide
	Group Discussion and Experiments to be performed by the individual student.


