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Some Basic Concepts of Chemistry

Importance of Chemistry , Nature of Matter Properties of Matter and its

Measurement, Uncertainty in Measurement, , Laws of Chemical

Combinations, Dalton's Atomic Theory, Atomic Mass and Molecular Mass,
Mole-concept and Molar Masses, Percentage -Composition, Stoichiometry
and Stochiometric Calculations.
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Structure of the Atom

Discovery of Subatomic Particles, Atomic Models, Developments leading to
the Bohr's Atomic Model, Bohr's Model for Hydrogen Atom, Towards
Quantum Mechanical Model of the Atom . Quantum Mechanical Model of
Atom.
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Classification of elements and periodicity in properties
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Why do we need to classify the Elements ,Genesis of periodic classification,
Modern Periodic Law and the Present form of the Periodic Table,
Nomenclature of Elements with Atomic Number more than 100, Electronic
Configuration of Elements and the Periodic Table, Electronic Configuration
and Types of Elements : s-p-,d-f- Block, Periodicity in Properties of

Elements.
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Chemical Bonding and Molecular Structure

Kossel-Lewis Approach to chemical bonding , Ionic or electrovalent bond,
Bond parameters, The Valence Shell Electron Pair Repulsion (VSEPR) theory
,Valence Bond Theory. Hybridization, Molecular Orbital Theory, Bonding in

some Homonuclear Diatomic Molecules, Hydrogen Bonding.
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Thermodynamics

Technical Terms of Thermodynamics, Applications, Measurement of
AU and AH: Calorimetry, Enthalpy Change,ArH  of a  Reaction,
Enthalpies for Different Types of Reactions, Spontaneity, Gibbs Energy
Change and Equilibrium.
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Equilibrium

Equilibrium in Physical Processes, Equilibrium in Chemical Processes-

Dynamic Equilibrium, Law of Chemical Equilibrium and Equilibrium
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Constant, Homogencous  Equilibrium, Heterogencous  Equilibrium,
Applications of Equilibrium Constant, Relationship, Between Equilibrium
Constant K, Reaction Quotient Q and Gibbs Energy G, Factors affecting
equilibrium, Ionic equilibrium in solution, Acid, base and salt, Ionization of
acids and bases, Buffer-solution, Solubility equilibrium of slightly soluble
salts.
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Redox Reactions
Classical idcas of Redox Reactions- oxidation and reduction reactions, Redox
Reactions in terms of Electron Transfer Reactions, Oxidation Number, Redox

Reactions and Electrode Processes.
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Organic Chemistry: Some Basic Principles and Techniques

General Introduction, Tetravalence of  Carbon: Shapes of Organic
Compounds, Structural Representation of Organic Compounds, Classification
of Organic Compounds ,Nomenclature of Organic Compounds, Isomerism,
Fundamental Concepts in Organic Reaction Mechanism, Methods of
Purification of Organic Compounds, Qualitative Analysis of Organic
Compounds, Quantitative Analysis.
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Hydrocarbons

Classification, Alkanes, Alkenes, Alkynes, Aromatic Hydrocarbons,

Carcinogenic Properties and Toxicity.
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Introduction-

Do's and don'ts in a Chemisry laboratory, Analytical methods, Basic laboratory equipment and
procedures, Handling reagent bottles, Heating device.
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Basic Laboratory Techniques-

Cutting of glass tube and glass rod, Bending of a glass tube, Drawing out a jet, Boring a cork, Heating
the solution in a test tube, Heating solution the in a beaker or a flask, Filtration, Measuring the volume
of liquids, Determination of boiling point of a liquid compound.
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Purification and Criteria in Solution-

Purification of sample of a compound by crystallisation, Detemination of melting point of a solid
organic compound, Detemination of boiing point of a liquid organic compound.

RS wr ([Qaae 4 e wm)—




BRe e 3R garmEREe . @ aififpar § g9 9 Rl ve smme @Y wigar # uRada @
WEIGRIT & faenr & e, [Co (Hy O)]” den CU el & wen aiftifhar # g=# & fdt of
R HT WigeT § URed B I ARIERel] & [JRIU B aw |

Chemical Equilibrium (Ionic Equibrium in Solution)-

Study of shift in equilibrium in the reaction of ferric ions and thiocyanate ions, Study of shift in
equilibrium in the reaction between

[Co (H; O)]* ‘and CI ions.
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pH and pH Change in Aqueous Solutions-

To determine the pH of some fruit juices, To observe the variation in pH of acid/base with the
dilution, To study the variation in pH by common ion effect in the case of weak acids and weak
bases, To study the pH of solututions of sodium chloride, ferric choride and sodium carbonate.
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Titrimetric Analysis-

Detection of end point, Requirement for a reaction in the titrimetric analysis, acidimetry and
alkalimerty, Indicators in acid base titration, Determination of the concentration (strength) of a given
sodium hydroxide solution by titrating it against a standard solution of oxalic acid, Preparation of
standard solution of sodium carbonate, Determination of the strength of a given solution of dilute
Hydrocrodide acid by titrating it against a standard solution of sodium carbonate.
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Systematic Qualitative Analysis-
To detect one cation and one anion in the given salt, Systematic analysis of anions, Systematic
analysis of cations,
Group Analysis-
1-  Analysis of Group- Zero cation
2- Analysis of Group- I cation
3- Analysis of Group- II cation
4-  Analysis of Group- III cation
5-  Analysis of Group- IV cation
6- Analysis of Group- V cation
Analysis of Group- VI cation

Ema‘ﬁai A A TGO, Yoy Il 2dlol &bl Udeor| 03
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Projects-

1- To best the contamination of water by checking the sulphide ion concentration and find out
the cause of contamination.

2- To study the methods of purification of water.

3- Testing the hardener, presence of iron, fluoride ete. in drinking water obtained from different
regions and a study of the cause of presence of these ions above permissible limits.

4- Investigation of the foaming capacity of different washing soaps and effect of addition of
sodium carbonate on their foaming capacity.

5- Study of the acidity of different samples of tea leaves and reasons for the variation in colour
of tea prepared from these leaves.

6- Study the rates of evaporation of different liquids.

7- Study the effect of acids and alkalies on the tensile strength of fibres.

8- Study of the presence of acids and mineral in vegetables and fruits.
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