
SUBJECT TITLE           : GENERAL   CHEMISTRY 
      (For CH) 

SUBJECT CODE           :  

PERIODS/WEEK           : 4 

PERIODS/SEMESTER   : 72 

CREDITS   : 4 

 

TIME SCHEDULE 

Module Topic Periods 

I Inorganic Chemistry 

Test 

14 

2 

II Organic Chemistry 

Test 

16 

2 

III 2 Organic Compounds containing Oxygen and Nitrogen 

Test 

17 

2 

IV Physical chemistry 

Test 

17 

2 

 Total 72 

 

OBJECTIVES 

Up on completion of the course the student should be able to 

MODULE– I 

 

 INORGANIC CHEMISTRY 

 

1.1.0  Apply the laws of chemical combination 

1.1.1  Illustrate each of the following laws of chemical combination with two  

          examples  each: Law  of  conservation   of  mass,  Law  of  definite  proportions,   

          Law  of  multiple proportions, Law of reciprocal proportions, Gay Lussac’s law  

         of gaseous volumes. 

1.1.2  Solve problems based on the above laws of chemical combination 

1.1.3  Perform the following experiments 

1.1.4  Solve simple problems based on these experiments 

           Hydrogen     displacement  method,  Oxide  method, Chloride  method,  Metal displacement  

           method 

1.1.5  State Dulong and Petit’s Law 

1.1.6  Calculate atomic weight of an element, given its specific heat and equivalent weight 

 



1.2.0    Comprehend Avogadro’s Hypothesis and its applications 

1.2.1  State Avogadro’s Hypothesis 

1.2.2  State the relationship between vapour density and molecular weight 

1.2.3  Describe mole concept 

1.2.4  Illustrate the concept of gram molecular volume 

1.2.5  Solve problems based on mole concept 

1.3.0    Narrate the periodicity in properties 

1.3.1  Explain the periodicity in the properties of elements in terms of the following: 

Atomic and ionic radii, Ionization potential, Electron affinity, Electro negativity 

1.4.0  Understand the nature of coordinate covalent bond 

1.4.1  Explain the concept of hybridization (sp3, sp2, sp) 

1.4.2  Describe the shapes of molecules (NH3, H2O) 

1.4.3  Describe the valency shell Electron Pair Repulsion Theory 

 

MODULE –II 

 

ORGANIC CHEMISTRY 
 
 2.1.0    Understand the methods of purification of organic compounds 

  2.2.1  Describe  the purification of organic solids by crystallization and sublimation  

       with examples 
  2.2.2  Describe the purification of organic liquids by distillation and chromatography  
           with examples 

2.2.3  Outline the method of purification  of organic  mixture by column chromatography,  

            gas chromatography, thin layer chromatography 

2.2.4  Explain how the purity of organic compounds tested 

2.2.0  Comprehend the methods of analysis of organic compounds 

2.2.1  Describe any one test that can be used for detecting the following elements  

            a.  Hydrogen   b.  Carbon   c.  Nitrogen   d.  Halogens   e.  Sulphur 

2.2.2  Describe the following experiments used for the estimation of the specified elements:  

            Hydrogen and carbon by combustion method, Nitrogen by Dumas method, Halogen 

            by caries method, Sulphur by carries method 

2.2.3  Solve problems based on the above methods of estimation 

2.3.0  Elucidate the molecular formula of organic compounds 

2.3.1  Define empirical formulae 

2.3.2  Find the empirical formulae from the given percentage composition 

2.3.3  Define the molecular formulae 

2.3.5  Define structural formulae 

2.3.6  Describe the shape of the following molecules in terms of hybridization  

            a.  Methane  b.  Ethane  c.  Ethyne  d.  Benzene 

2.3.7  Draw the conformations of the following molecules 

            a. Ethane  b.  Ethylene dichloride  c.  Benzene 

2.4.0  Understand the classification of organic compounds 

2.4.1  Classify the given organic compound on the basics of functional group 

2.4.2  Illustrate ‘Homologous series’ with examples 

2.4.3  Name any five homologous series 

   2.5.0     Comprehend the different types of Isomerism 



2.5.1  Define Isomerism 

2.5.2  Illustrate the following classes of structural isomerism with an example for each 

             a.  Chain isomerism  b.  Functional group isomerism c.  Position isomerism   

           d.  Metamerism 

2.5.3  Illustrate stereo isomerism by using examples 

                 a.    Geometrical isomerism exhibited by Maleic acid and fumaric acid   

                 b.   Optical isomerism exhibited by lactic acid and tartaric acid 

2.6.0  Understand the methods of preparation of Hydrocarbons 

2.6.1  Name  the first  members  of the alkane,  alkene and  alkyne series  using   

                I.U.P.A.C System 

2.6.2  Describe one method for the preparation of the following hydrocarbons –  

            methane, ethane, Ethylene, Acetylene, Benzene, Toluene, naphthalene and   

            anthracene 

2.6.3  Explain the synthesis of Ethyne from its elements 

2.6.4  To know at least three properties of the following hydrocarbons – methane, ethane,  

             ethylene, Acetylene, benzene, Toluene, naphthalene & anthracine 
2.6.5  List  any  three  uses  of  the  following  hydrocarbons  methane,  ethane,  ethylene, 

              acetylene, benzene, toluene, naphthalene and anthracine 

 

MODULE III 

3.1.0    Explain the methods of preparation, properties and uses of the following alcohols –   

           Methyl alcohol, Ethyl alcohol 
3.1.1     Explain the methods of preparation,  properties  and uses of the following  aliphatic 
            aldehydes and ketones – formaldehyde, acetaldehyde and acetone 

3.1.2     Explain  the method of preparation – uses and properties of the acids – formic acid  

            and acetic acid 

3.1.3     Explain  the  esterifrication  of  acetic  acid  with  ethyl  alcohol  and  the  important  

            properties and uses 

31.4      Explain the method for preparing Ether and to know the important precautions  

         and uses of ether 

3.1.5      Describe the chemistry of nitro ethane, ethyl amine nitrobenzene and aniline 

3.1.6      Describe the chemistry of phenol and benzoic acid 

3.1.7      Explain   the   method   of   preparation,   properties   and   uses   of   

            benzaldehyde, benzophenone and ethyl benzoate 

3.1.8      Describe the chemistry of the following amides- urea and benzamide 

3.1.9      Describe the properties and uses of glucose and fructose 

3.1.10   Describe the structure of glucose and fructose 

3.1.11   Outline the general nature of sucrose, starch and cellulose 

3.2.0      Comprehend the chemistry of Amino Acids and Proteins 

3.2.1      Classify amino acids 

3.2.2      Explain properties of amino acids 

3.2.3      Describe the preparation and properties of peptides 

3.2.4      Classify biological functions and test for proteins 

3.2.5      Categorize  different  types  of  dyes  –  azo  dyes  and  vat  dyes  –  and   

           methods  applications  

 

 



 

MODULE _IV 

 

PHYSICAL CHEMISTRY 

 

4.1.0  Understand the basic concept of phase equilibria 

4.1.1  Define the terms 

              1.  Phase   2.  Components   3.  Degree of freedom 

4.1.2  State phase rule 

4.1.3  Record the equilibrium conditions of 

              1.  Water system   2.  Sulphur system by applying phase rule 

4.1.4  Illustrate the terms 

              1.  Triple point   2.  Meta stable state 

4.2.0  Understand the conditions of chemical equilibrium 

4.2.1  Illustrate with example 

              1.  Reversible   2.  Irreversible reactions 

4.2.2  State the law of mass action 

4.2.3  Derive expression for the equilibrium constant KP and Kc 

4.2.4  Derive the relation between KP and Kc 

4.2.5  Derive an expression for equilibrium constant for each of the following reactions 

               H2 + I2 = 2H1 

               CO2 + H2 = CO 2+H2O  

               N2+ 3H2 = 2 NH3 
4.2.6  State Le-Chatlier’s principle 

4.2.7  Predict the optimum conditions for getting maximum yield of the product by  

            applying the Le-Chatlier’s principle in each of the following process 

              1 – Manufacture of NH3 by Haber process 

              2 – Manufacture of SO3 by contract process 

4.3.0  Appreciate the kinetics of chemical reactions 

4.3.1  Define rate or velocity of a chemical reaction 

4.3.2  Distinguish between molecularity and order of reaction 

4.3.3  Illustrate first order reaction with two examples 

4.3.4  Derive an equation for 1st order reaction 

4.3.5  Explain half life period – derive an expression to determine the half life period 

4.3.6  Solve problems based on 1st order reactions 

4.3.7  Illustrate second order reactions with two examples 

4.3.8  Illustrate third order reaction with an example 

4.3.9  State Archenius equation 

   4.4.0  Comprehend the behaviour of gaseous state 

4.4.1  State the possibilities of kinetic theory 

4.4.2  State the relation between pressure volume and velocity of gases 

4.4.3  Describe Boyle’s law and Charle’s law in terms of Kinetic theory 

4.4.4  Derive the ideal gas equation PV=nRT 

4.4.5  Calculate the values of universal gas constant in different units 

4.4.6  Distinguish between real gases and ideal gases 

4.4.7  Describe the causes of deviation of real gases from ideal behaviour 

4.4.8  Explain the real gas behaviour by Van der Waals equation of state 

4.4.9  State Avogadro’s hypothesis 

4.4.10   State Graham’s law of diffusion 



 

4.5.0  Comprehend the behaviour of Liquid state 

4.5.1  Explain the conditions necessary for liquefaction of gases 

4.5.2  Define  critical  constants  and  describe  how  critical  constants  are  

             experimentally determined 

4.53  Define vapour pressure 

4.5.4  Describe the following methods for the determination of vapour pressure 

4.5.5  Explain the relation between vapour pressure and boiling point of a liquid 
 

 

CONTENT DETAILS 
 
MODULE– I:  INORGANIC   CHEMISTRY, AVOGADRO’S HYPOTHESIS AND   

                           LAWS OF  CHEMICAL COMBINATION 

 

Laws of conservation of mass – Law of definite proportions – Law of multiple proportions 

- Law of reciprocal proportions – Gay Lussac’s law of gaseous volumes - Problems based on 

the above laws.  

Equivalent Weight: 
Equivalent weight of elements – methods of determination of equivalent weights by the 
following 

methods and problems based  on that :- Hydrogen displacement method, Oxide method, 

Chloride method, Metal displacement method 

Dulong and Petit’s Law.  Its application in the determination of atomic weight of elements. 

Problems based on the above-mentioned method of determination of atomic weight. 

Avogadro’s Hypothesis: 

Avogadro’s  Hypothesis  and  its  application.  Relationship  between  molecular  weight  and  

vapour density.  (Derivation not required). 
Atomic and Molecular Mass, Mole concept., Mole and gram Atomic mass, Mole and gram 
molecular 
mass, gram molecular volume. Problems based on mole concept. 
 Introduction  to  chemical  bonding  (Ionic  bond  or  electrovalent  bond)  covalent  bond,  co-
ordinate 
covalent bond, concept of hybridization (Carbon compounds), shapes of molecules, VSEPR 

theory. 

 

MODUL–1I:  ORGANIC CHEMISTRY 

Introduction to organic chemistry – Elementary organic chemistry – Methods of purification 

detection of  Elements – Empirical formulae and molecular formulae  – classification of 

organic compounds, IUPAC nomenclature – Isomerism, Hydrocarbons – Preparation, 

properties and uses of Methane, Ethane, Ethylene, Acetylene, Benzene, Toluene, 

naphthalene, Anthracene 
 
MODULE–I II: ORGANIC CHEMISTRY  

Organic  compounds  containing  oxygen  and  nitrogen,  Preparation,  properties  and  uses  of  

methyl alcohol, ethyl alcohol, glycerin formaldehyde, acetaldehyde, acetone, formic acid, 

acetic nitro ethane, ethyl  amine  acid,  benzaldehyde,  benzophenone,  ethyl  benzoate,  

nitrobenzene,  aniline,  urea  and benzamide. 

Carbohydrates – mono and disaccharides – glucose, fructose and sucrose – starch and 

cellulose. Elementary study of amino acids, proteins – dyes, petroleum and soap 

 



1. Organic Chemistry. Vol. – I - I.L. Funar (1975), 5th 
2. Engineering Chemistry – P.C.Jain & Monika Jain 
3. Text book of physical 

chemistry 
- P.L.Soni, O.P.Dharmarha 
(1980) 4. Text book of physical 

chemistry 
- Samuel Glasstone (1948) 

5. Elements of Physical Chemistry - Glasstone & Lewis 

 

 

MODULE_IV:  PHYSICAL CHEMISTRY 

 
PHASE EQUILIBRIA. 
Definition of phase component and degree of freedom phase rule – one component 

system 

a. Water, steam and ice  b. Sulphur system 

Two component systems 

Chemical Equilibria: 

Reversible reactions 

Chemical Equilibria: 

Reversible reactions –law of mass action – forms of equilibrium constant Kp and Kc.  

Le chateteirs principle.  Homogeneous gases Equilibria 

a.  Reactions with out change in no. of molecules 

Eg: - H2 + I2 → 2HI 

Co2 + H2 → Co + H2O Problems. 

b.  Reactions with change in no. of molecules 

Eg: -  N2O4 → 2 

NO2 

N2 + 3H2 → 2NH3 

Derivation of equilibrium constants and problems.  Homogeneous equilibrium in liquid 

systems. 

Eg: - Esterification reactions 

Heterogeneous chemical equilibrium in solid and gases 

Eg: - C+CO2 → 2CO 

CaCO3 → CaO = 

CO2 
 

Chemical Kinetics: 

Velocity of reaction order of reaction – molecularity of reaction – reactions of first 

order – examples –half-life period 

 

Reference Books:- 
 

 

 

 

 

 

 

 

 


