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Class IX examination in 2010 and onwards

Class X examination in 2011 and onwards
Part I (Class IX)
1. Fundamentals of Chemistry:
1.1 Chemistry and branches of chemistry

1.1.1 Define chemistry and its various branches;

1.2.1 Define atom, atomic number, atomic mass and atomic mass unit; 
1.2.2 Define relative atomic mass based on C-12 scales; 
1.2.3 Differentiate among elements, compounds and mixtures; 
1.2.4 Distinguish between atoms and ions; 
1.2.5 Differentiate between molecules and molecular ions; 
1.2.6 Distinguish between ion and free radical; 
1.2 Basic Definitions

1.2.7 Classify the chemical species into element, mixture, compound, ions molecular ions and free radical;

1.3.1 Define empirical and molecular formula; 
1.3.2 Calculate the empirical formula; 
1.3 Empirical and molecular formulas

1.3.3 Calculate the molecular formula from the molecular mass and empirical formula;

1.4.1 Define the terms: gram atomic mass gram molecular mass, formula mass, formula unit, mole and Avogadro’s number;

1.4 Avogadro's Number and Mole

1.4.2 Relate gram atomic mass, gram molecular mass and gram formula mass to mole

And Avogadro’s number;

1.5.1 Describe the characteristics of chemical equations; 
1.5.2 Name and explain the types of chemical reactions with examples; 
1.5.3 Balance the chemical equations by inspection and trial and error methods; 
1.5 Chemical equations / calculations

1.5.4 Calculate the mole ratio and recalled calculations based on balanced chemical

Equation by combustion analysis
2. Atomic structure:
2.1.1 Describe the structure of an atom including the location of the proton, electron and neutron;

2.1.2 Calculate the number of e− , p+ and n of the given atom and ions; 
2.1 Location of proton, neutron and electron

2.1.3 Draw the atomic structure of the first eighteen elements and their ions;

2.2.1 Describe Rutherford experiment and the discovery of atomic nucleus; 
2.2.2 Discuss the defects of Rutherford’s atomic model; 
2.2 Theories and experiments related to atomic structure 
2.2.3 Describe Bohr’s atomic model;

2.3.1 Define isotopes; 
2.3.2 Draw the structure of different isotopes of H, C, O, C l and U from their mass number and atomic number;

2.3 Isotopes

2.3.3 Discuss the importance of isotopes in various fields of life;

2.4 Shells and sub-shells 
2.4.1 Distinguish between shells and sub shells;

2.5 Electronic configuration 
2.5.1 Write the electronic arrangement (K, L, and M) and electronic configuration (s, p, d) of the first eighteen elements in the periodic table.

Periodic Table and periodicity:
3.1.1 State the modern periodic law; 
3.1.2 Distinguish between a period and a group in the periodic table; 
3.1.3 Identify the groups and periods of elements on the basis of electronic configuration;

3.1.4 Explain the shape of the periodic table (s, p, d, f blocks) and table into s-block and p-block;

3.1.5 Determine the location of families on the periodic table; 
3.1 Periodic Table

3.1.6 Discuss the characteristics of different groups (I- VIII);

3.2.1 Recognize the similarity in the chemical and physical properties of elements in the same family of elements;

3.2 Periodic Properties 
3.2.2 Describe the periodic trend by using shielding effect, electro negativity, atomic radii, electron affinity and ionization energy within a group and a period of the periodic table.

4. Structure of Molecules:
4.1.1 Find the number of valence electrons in an atom using the periodic table; 
4.1.2 State the importance of noble gas electronic configuration in the formation of ion;

4.1.3 State the octet and duplet rules; 
4.1.4 Describe the ways in which duplet bonds may be formed; 
4.1.5 Describe the formation of cat ions from an atom of a metallic element; 
4.1 Formation of chemical bond

4.1.6 Describe the formation of anions from an atom of a non-metallic element
4.2.1 Draw the dot and cross structure of ionic compound for example (NaCl, Mg O, K O and CaCl)
4.2.2 Describe the characteristics of an ionic bond; 
4.2 Ionic Bond

4.2.3 Recognize a compound as having ionic bond; 
4.2.4 Identify the characteristic of ionic compounds;

4.3.1 Describe the formation of a covalent bond between two non-metallic elements; 
4.3.2 Describe with example single, double and triple covalent bond; 
4.3 Covalent bond

4.3.3 Draw electron cross and dot structures for simple covalent molecules containing single, double and triple bond;

4.4.1 Describe the formation of coordinate covalent bond by donation of an electron pair from one element to the other element (e.g. ammonium chloride)
4.4.2 Explain (a) the difference in the formation of coordinate covalent compounds and covalent compounds (b) lack of difference in chemical properties of coordinate covalent compounds and covalent compounds;

4.4 Co-ordinate covalent bond

4.4.3 Describe that

(a) Valence electrons of metals are loosely held by the nucleus of the atoms

(b) Metallic ions are embedded in their electronic clouds

(c) For establishment of the electronic cloud, the nucleus of the positively charged metallic ions leads to formation of a metallic bond;

4.5 Metallic bond
4.5.1 Describe the properties of metallic bonds of different metals; 
4.5.2 Draw electronic dot diagrams of different types of chemical bonds;

4.6 Intermolecular forces 
4.6.1 Identify weak forces of interactions such as a hydrophobic and hydrogen bonding
States of Matter:
5.1 Physical states of matter

5.1.1 Describe the physical state of matter with regard to intermolecular forces present between them;

5.2 Gaseous state:
Typical properties

5.2.1 Explain the properties of gases (diffusion, effusion and pressure); 
5.3 Laws related to gases 
5.3.1 Account for pressure and volume changes in a gas using Boyle’s law; 
5.3.2 Account for temperature and volume changes in a gas using Charles’s law;

5.4.1 Summarize the properties of liquid like evaporation, vapor pressure boiling point etc;

5.4 Liquid state:

 Typical properties

5.4.2 Explain the effect of temperature and external pressure on vapor pressure and boiling point;

5.5 Solid state:

 5.5.1 Describe physical properties of solids (melting and boiling points); 
Typical properties 
5.5.2 Differentiate between amorphous and crystalline solids;

5.6 Types of solid 
5.6.1 Define allotropes and explain allotropic forms of solid (Example carbon).

6. Solutions:
6.1 Solution, aqueous solution, solute, and solvent

6.1.1 Define the terms: solution, aqueous solution, solute and solvent and give an example of each;

6.2 Saturated, unsaturated, supersaturated solutions and dilution of solution

6.2.1 Explain the formation of solution (gases into gases. gases into liquid, gases.

Into solid liquid into gases, liquid into liquid, liquid into solid, solid into liquid, solid into solid, solid into gases;

6.3.1 Explain the difference between saturated unsaturated and supersaturated solution;

6.3.2 Prepare (0.1 M or 0.5 M) oxalic acid in 250 ml or a liter flask; 
6.3 Types of solution

6.3.3 Carry out dilution of solutions of different concentration;

6.4.1 Give the meaning of concentration of solution; 
6.4.2 Define molarity and solve problems involving the molarity of a solution; 
6.4 Concentration Units

6.4.3 Define percentage solution; 
6.4.4 Describe how to prepare dilute solution form concentration solutions of known morality;

6.4.5 Use the rule that like dissolves like to predict the solubility of one substance to

Another;

6.5.1 Define solubility; 
6.5.2 Identify the factors which affect the solubility like temperature and pressure; 
6.5 Factors affecting solubility

6.5.3 Determine the effect of temperature on solubility of a solution;

6.6.1 Define crystallization; 
6.6.2 Purify an impure substance through crystallization; 
6.6.3 Crystallize the copper sulphate; 
6.6 Crystallization

6.6.4 Prepare potash alum;

6.7 Comparison of Solutions, Suspension, and Colloids

6.7.1 Differentiate between solutions, suspension
Electrochemistry:
7.1.1 Define oxidation and reduction in terms of loss or gain of oxygen or hydrogen or electrons;

7.1 Oxidation and reduction, Oxidation-Reduction Reactions

7.2 Oxidation States 
7.2.1 Define oxidation state;

7.3 Oxidation States and Rules for Assigning

7.3.1 State the common rules used for assigning oxidation numbers to free elements, ions (simple and complex), molecules, atoms;

7.3.2 Determine the oxidation number of an atom of any element in a compound;

7.4 Oxidizing and
7.4.1 Define oxidizing and reducing agents in a redox reaction; Reducing Agents 
7.4.2 Identify the oxidizing and reducing agents in a redox reaction;

7.5.1 Sketch an electrolytic cell; label the cathode and the anode; 
7.5.2 Identify the direction of movement of cat ions and anions towards respective electrodes;

7.5.3 Describe the nature of electrochemical processes; 
7.5.4 Determine which solutions conduct electricity in a given a set of solutions;

7.5.5 Perform metal displacement reactions in aqueous medium; 
7.5.6 List the possible uses of an electrolytic cell; 
7.5 Electrochemical Cells

7.5.7 Sketch a Daniel cell, labeling the cathode, the anode, and the direction of flow of electrons;

7.5.8 Describe how a battery produces electrical energy; 
7.5.9 Identify the half-cell in which oxidation occurs and the half-cell in which reduction occurs given a voltaic cell;

7.5.10 distinguishes between electrolytic and voltaic cells; 
7.6.1 Describe the manufacture of sodium metal from fused Na CI; 
7.6.2 Identify the formation of by products in the manufacture of sodium metal from fused Na CI;

7.6.3 Describe the method of recovering aluminium (metal) from alumina (ore); 
7.6 Electrochemical Industries

7.6.4 Explain electrolytic refining of copper;

7.7.1 Define corrosion; 
7.7.2 Describe rusting of iron as an example of corrosion; 
7.7.3 Summarize the methods used to prevent corrosion; 
7.7 Corrosion and its Prevention

7.7.4 Explain electroplating of metals on iron (using examples of zinc, Tin and chromium plating).

8. Chemical Reactivity:
8.1 Differences between metals and non metals

8.1.1 Differentiate between metals and non-metals based on physical and chemical properties;

8.2.1 Identify elements as an alkali metal or an alkaline earth metal; 
8.2.2 Explain why alkali metals are not found in the Free State in nature; 
8.2.3 Describe the position of sodium in periodic table, its simple properties and uses;

8.2.4 Describe the position of calcium and magnesium in periodic table their simple properties and uses;

8.2.5 Explain the differences in ionization energies of alkali and alkaline earth metals;

8.2.6 Differentiate between soft and hard metals (iron, sodium); 
8.2.7 Describe the inertness of noble metals; 
8.2 Metals

8.2.8 Identify the commercial value of sliver, gold and platinum;

8.3 Non-Metals
8.3.1 Compile some important reactions of halogens with group I and II elements; 
8.3.2 Name some elements which are found in uncombined state in nature. 
Part – II (Class X)

9. Chemical Equilibrium:
9.1 Reversible Reactions
9.1.1 Define chemical equilibrium in terms of a reversible reaction and Dynamic Equilibrium

9.1.2 Write both the forward and the reverse reactions and describe the macroscopic

Characteristics of each;

9.2 Law of mass action 
9.2.1 Define Law of mass action;

9.3.1 Derive an expression for the equilibrium constant and its units; 
9.3.2 State the necessary conditions for equilibrium and the ways that equilibrium can be recognized;

9.3 Equilibrium Constant Expression for the equilibrium constant
9.3.3 Write the equilibrium constant expression of a reaction.

10. Acids, Bases and Salts:
10.1.1 Define and give examples of Arrhenius acids and bases; 
10.1.2 State Bronsted lowery theory; 
10.1.3 Use the Bronsted lowery theory to classify substances as acids or bases or as proton donors or protons acceptors; 
10.1.4 State Lewis concepts of acid and bases; 
10.1.5 Classify substances as Lewis acid or bases; 
10.1 Concepts of Acids, Bases

10.1.6 Write the equation for the self ionization of water;

10.2 Applications of Acids

10.2.1 Explain process of etching in art and industry;

10.3.1 Define and explain pH and its measurement with pH paper with examples from daily life (pH of body fluids, secretions and fruit juices); 
10.3.2 Explain pH dependent foods; 
10.3  pH Scale

10.3.3 Given the hydrogen ion or hydroxide ion concentration classify a solution as

Neutral, acidic or basic; 
10.4 Acid base titration 
10.4.1 Perform acid base titrations and related calculation; 
10.4.2 Complete and balanced a neutralization reaction.

11. Organic Chemistry:
11.1.1 List general characteristics of organic compounds; 
11.1.2 Explain the diversity and magnitude of organic compounds; 
11.1.3 List some sources of organic compound; 
11.1 Organic Compounds

11.1.4 List the uses of organic compounds;

11.2.1 Classify organic compounds into straight chain, branched chain and cyclic compounds;

11.2 Classification of organic compounds

11.2.2 Recognize structural, condensed, and molecular formulas of the straight chain hydrocarbons up to ten carbon atoms;

11.3.1 Define hydrocarbons; 
11.3.2 Distinguish between saturated and unsaturated hydrocarbons; 
11.3 Hydrocarbons

11.3.3 Distinguish between saturated and unsaturated compounds using iodine, bromine and potassium permanganate solutions;

11.4.1 Describe the homologous series and its characteristics; 
11.4.2 Describe chain isomerism with examples; 
11.4 Homologous series and Isomerism

11.4.3 Draw possible structures of butane;

11.5.1 Name the alkanes up to decane; 
11.5.2 Convert alkanes into alkyl radicals; 
11.5 Alkanes and Alkyl Radicals

11.5.3 Differentiate between alkanes and alkyl radicals;

11.6 Functional Groups 
11.6.1 Define functional group; 
11.6.2 Differentiate among organic compounds on the basis of their functional groups;

11.6.3 Identify a molecule's functional groups; 
11.6.4 Identify carboxylic acids, phenols, amines, aldehydes and ketones in terms of functional groups in the laboratory.

12. Hydrocarbons:

12.1 Introduction 
12.1.1 Explain the necessity of a systematic method of naming chemical compounds (IUPAC names);

12.2 Structural formulas 
12.2.1 Draw structural formulas of alkanes, alkenes and alkynes up to 5 carbon atoms;

12.3 Uses of hydrocarbon 
12.3.1 Explain hydrocarbons as fuel; 
12.3.2 Explain Hydrocarbons as feed stock in industry;

12.4.1 Draw electron cross and dot structures of simple alkanes (first FIVE alkanes); 
12.4.2 Describe alkanes as saturated hydrocarbons; 
12.4.3 Recall that in alkanes, the four bonds of each carbon atom are directed to the corners of a tetrahedron; 
12.4.4 Describe the preparation, properties and uses of methane; 
12.4 Alkanes

12.4.5 Describe that the combustion of alkanes provide energy for heating, cooking, etc; 
12.4.2 Write a chemical equation to show the preparation of alkanes from hydrogenation of alkenes and alkynes and reduction of alkyl halides;

12.5.1 Describe alkenes as unsaturated hydrocarbons; 
12.5.2 Describe the plane and angles formed by carbon atoms; 
12.5 Alkenes

12.5.3 Write a chemical equation to show the preparation of alkenes from dehydration of alcohols and dehydrohalogenation of alkyl halides;

12.6 Alkynes 
12.6.1 Describe that alkynes are more unsaturated compounds than alkenes; 
12.6.2 Describe the preparation, properties and uses of ethynes or acetylene; 
12.6.3 Classify:

(a) The ethynes as acids

(b) The ethynes as more energy producing through combustion;

12.6.4 Write a chemical equation to show the preparation of alkynes from de-halogenations of 1,2- dihalides and tetra halides; 
12.7.1 Write chemical equations showing halogenations for alkanes, alkenes and alkynes; 

12.7 Reactions of alkanes, alkenes and alkynes

12.7.2 Write chemical equations showing reaction of KMnO4 with, alkenes and alkynes.

13. Biochemistry:

13.1.1 Distinguish between mono-, di- and tri -saccharides (open chain structure); 
13.1.2 Check the relative solubility in water of starch and sugar; 
13.1 Carbohydrates

13.1.3 Explain the use of dextrose strip;

13.2 Proteins 
13.2.1 Describe the bonding in a protein molecule; 
13.2.2 Observe and explain the denaturing of proteins;

13.3 Enzymes 

13.3.1 Define enzymes; 
13.3.2 List and describe the commercial uses of enzymes;

13.4 Lipids 
13.4.1 Differentiate between fats and oil; 
13.4.2 Explain hydrogenation of vegetable oil;

13.5 Nucleic acids 
13.5.1 Describe the importance of nucleic acids;

13.6 Vitamins 
13.6.1 Define and explain vitamins and their importance;

13.7 Biologically important minerals

13.7.1 Enlist biologically important macro and micro minerals;

13.8 Sources and uses 
13.8.1 List the sources and uses of carbohydrates, proteins, lipids, nucleic acid and vitamins;

13.8.2 Explain the use of natural products in the preparation of flavors, fragrances, resins and pharmaceuticals;

13.8.3 Explain why agricultural and nutritional sciences are vital.

14. Environmental Chemistry:
I: Atmosphere

14.1 Composition of Atmosphere

14.1.1 Define atmosphere; 
14.2.1 Explain composition of atmosphere; 
14.2.2 Differentiate between stratosphere and troposphere; 
14.2 Layers of Atmosphere

14.2.3 Summarize the components of stratosphere and troposphere;

14.3.1 Describe major air pollutants; 
14.3.2 Describe sources and explain effects of air pollutants; 
14.3 Air Pollutants

14.3.3 Explain how incineration of waste material contributes to the problem of air pollution giving examples from life;

14.3.4 Debate whether the government should do more to control air pollution resulting from auto exhaust;

14.4 Acid rain and its effects

14.4.1 Describe acid rain and explain its effects; 
14.5.1 Explain ozone formation; 
14.5.2 Describe ozone depletion and its effects; 
14.5.3 List out the uses of ozone; 
14.5 Ozone depletion and its effects

14.5.4 Describe global warming.

15. Environmental Chemistry II: Water
15.1.1 Describe the occurrence of water and explain its importance in the environment including industry;

15.1 Properties of Water 
15.1.2 Describe the composition, physical and chemical properties of water;

15.2 Water as Solvent 
15.2.1 Discuss our dependence on water and the importance of maintaining its quality;

15.3.1 Differentiate among soft, temporary and permanent hard water; 
15.3.2 Describe methods for eliminating temporary and permanent hardness of water;

15.3 Soft and Hard Water

15.3.3 Explain and demonstrate the way hard water hampers the cleansing action of soap;

15.4.1 Identify water pollutants (agricultural, industrial and household wastes); 
15.4.3 Describe the effects of agricultural, industrial and household wastes on life; 
15.4.4 Explain how and why water treatment is essential for water to be drinkable; 
15.4.5 Explain and compare modern water treatment and sewage treatment centers and processes;

15.4 Water Pollution

15.4.6 Explain how chemistry helps maintain a clean swimming pool;

15.5 Water borne diseases 
15.5.1 Describe the various types of water borne diseases.
16. Chemical Industries:

16.1 Basic Metallurgical Operations

16.1.1 Describe some metallurgical operations;

16.2 Iron 
16.2.1 Describe the extraction of iron; 
16.2.2 Differentiate between iron and steel;

16.3 Copper 
16.3.1 Describe the extraction of copper;

16.4 Aluminium 
16.4.1 Describe the extraction of aluminum;

16.5 Alloys 

16.5.1 Define the term alloy; 
16.5.2 Identify the substance that forms the alloys (brass, bronze, nichrome);

16.6.1 Make a list of raw materials for Solvay process; 
16.6.2 Outline the basic reactions of Solvay process; 
16.6 Solvay Process

16.6.3 Develop a flow sheet diagram of Solvay process;

16.7.1 Describe the composition of urea; 
16.7.2 Develop a flow sheet diagram for the manufacture of urea; 
16.7.3 List the uses of urea; 
16.7 Urea

16.7.4 Debate the use of synthetic fertilizers versus natural fertilizers;

16.8.1 Define petroleum; 
16.8.2 Explain the formation of petroleum and natural gas; 
16.8.3 Describe the composition of petroleum and natural gas; 
16.8 Petroleum Industry

16.8.4 Describe the fractional distillation of petroleum. 

