
Lesson Plan 

Name of the Faculty             :                 Dr. Jasbir  
Class                                         :                 B.Sc- III 

Semester                                :                  Fifth Semester 

Subject                                    :                  Organic Chemistry, Inorganic Chemistry,   

                                                               Physical Chemistry & Chemistry Practical. 

Paper Code                             :                  CH 501, CH 502, CH 503 & CH 504 

 

 

Lectures Topic (including assignment and test) 

 

 

 

 

 

 

Oct. & Nov. 

2020 

Organic Chemistry: Principle of nuclear magnetic resonance, the PMR spectrum, 

number of signals, peak areas, equivalent and nonequivalent protons positions of 

signals and chemical shift, shielding and deshielding of protons, proton counting, 

splitting of signals and coupling constants, magnetic equivalence of protons. 

Inorganic Chemistry : Metal-ligand Bonding in Transition Metal Complexes: 

Limitations of valence bond theory, an elementary idea of crystal-field 

theory, crystal field split ting in octahedral, tetrahedral and square planar 

complexes, factors affecting the crystal-field parameters. 
Physical Chemistry: Quantum Mechanics-I: Black-body radiation, Plank’s 

radiation law, photoelectric effect, heat capacity of solids, Compton effect, wave 

function and its significance of Postulates of quantum mechanics , quantum 

mechanical operator, commutation relations, Hamiltonial 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, Determination of wave function 

& energy of a particle in one dimensional box, Pictorial representation and its 

significance. 

Chemistry Practical: Semimicro qualitative analysis of mixture containing not 

more than four radicals (including interfering, Combinations and excluding 

insoluables): Pb2 + , Hg2 + , Hg22+ , Ag+ , Bi3 + , Cu2 + , Cd2 + , As3 + , Sb3 + , Sn2 + , 

Fe3 + , Cr3 + , Al3 +  

 

December 

2020 

Organic Chemistry: NMR Spectroscopy-II: Discuss ion of PMR spectra of the 

molecules: ethyl bromide, npropyl bromide, isopropyl bromide, 1,1-bromoethane, 

1,1,2-tribromoethane, ethanol, acetaldehyde, ethyl acetate, toluene, benzaldehyde 

and acetophenone. Problems on PMR spectroscopy. 

Inorganic Chemistry : Thermodynamic and Kinetic Aspects of Metal Complexes: 

A brief outline of thermodynamic stability of metal complexes and factors 

affecting the stability, substitution reactions of square planar complexes of Pt(II). 

Physical Chemistry: Physical Properties and Molecular Structure: Optical activity, 

polarization – (clausius – Mossotti equation). Orientation of dipoles in an electric 

field, dipole moment, included dipole moment, measurement of dipole moment 



temperature method and refractivity method, dipole moment and structure of 

molecules, Magnetic permeability, magnetic susceptibility and its determination. 

Application of magnetic susceptibility, magnetic properties – paramagnetism, 

diamagnetism and ferromagnetics. 

Chemistry Practical: Semimicro qualitative analysis of mixture containing not 

more than four radicals (including interfering, Combinations and excluding 

insoluables): , Co2 + , Ni2 + , Mn2 + , Zn2 + , Ba2 + , Sr2 + , Ca2 + , Mg2 + , NH4 + , 

CO3 2 - , S2 - , SO3 2 - , S2 O3 2 - , NO2 - , CH3 COO- , Cl- , Br- , I- , NO3 - , SO4 2 - , 

C2 O4 2 - , PO4 3 - , BO3 3 - 

January 

2021 

Organic Chemistry: Carbohydrates-I: Classification and nomenclature. 

Monosaccharides, mechanism of osazone formation, interconversion of glucose 

and fructose, chain lengthening and chain shortening of aldoses. Configuration of 

monosaccharides. Erythro and threo diastereomers. Conversion of glucose in to 

mannose. Formation of glycosides, ethers and esters. Determination of ring size of 

glucose and fructose. Open chain and cyclic structure of D(+)-glucose & D(-) 

fructose. Mechanism of mutarotation. Structures of ribose and deoxyribose. 

Inorganic Chemistry : Magnetic Properties of Transition Metal Complexes 

Types of magnetic behavior, methods of determining magnetic susceptibility, 

spin-only formula. L-S coupling, correlation of s and eff values, orbital contribution 

to magnetic moments. 

Physical Chemistry: Spectroscopy: Electromagnetic radiation, regions of 

spectrum, basic features of spectroscopy, statement of Bornoppenheimer 

approximation, Degrees of freedom. Rotational Spectrum: Diatomic molecules. 

Energy levels of rigid rotator (semi-classical principles), selection rules, spectral 

intensity distribution using population distribution (Maxwell-Boltzmann 

distribution), determination of bond length, qualitative description of non-rigid 

rotor, isotope effect. 

Chemistry Practical: Steam distillation: Naphthalene from its suspension in 

water Separation of o-and p-nitrophenols, Column chromatography:Separation 

of fluorescein & methylene blue Separation of leaf pigments of spinach leaves. 

 

Feb. & 

March 2021 

Organic Chemistry: Carbohydrates-II: An introduction to disaccharides (maltose, 

sucrose and lactose) and polysaccharides (starch and cellulose) without involving 

structure determination. Organometallic Compounds: Organomagnesium 

compounds: the Grignard reagents-formation, structure and chemical reactions. 

Organozinc compounds: formation and chemical reactions. Organolithium 

compounds: formation and chemical reactions. 

Inorganic Chemistry : Electron Spectra of Transition Metal Complexes: Types of 

electronic transitions, selection rules for d-d transitions, spectroscopic ground 

states, spectrochemical series. Orgel-energy level diagram for d1 and d9 states, 

discussion of the electronic spectrum of [Ti(H2O)6]3+ complex ion. 

Physical Chemistry: Vibrational spectrum: Infrared spectrum: Energy levels of 

simple harmonic oscillator, selection rules, pure vibrational spectrum, intensity, 

determination of force constant and qualitative relation of force constant and bond 

energies, effects of anharmonic motion and isotopic effect on the spectra., idea of 

vibrational frequencies of different functional groups. 

Raman Spectrum: Concept of polarizibility, pure rotational and pure vibrational 



Raman spectra of diatomic molecules, selectin rules, Quantum theory of Raman 

spectra. 

Chemistry Practical: Thin Layer Chromatography: Determination of Rf values 

and identification of organic compounds (a) Separation of green leaf pigments 

(spinach leaves may be used) (b) Separation of a mixture of colored organic 

compounds using common organic solvents. 

 

 

                                                      

 

 

 

  

                                                                                                                  
 

 


