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Sing Yin Secondary School 

Syllabus for Chemistry  

(2016-2017) 

Form 4 

 

AIMS AND OBJECTIVES 

 

According to the Curriculum Development Council, the broad aims of this chemistry curriculum are that students 

should: 

(1) develop curiosity and interest in chemistry; 

(2) acquire an appropriate body of knowledge and understanding in chemistry; 

(3) acquire an ability to think rationally and critically, and to apply the knowledge of chemistry in making 

judgments and solving problems; 

(4) develop skills in scientific investigations; 

(5) recognise the evolutionary and sometimes transitory nature of chemical knowledge; 

(6) be acquainted with the language of chemistry and be equipped with the skills in communicating ideas in 

chemistry related contexts; 

(7) develop an appreciation of chemistry and its applications in daily life; 

(8) become aware of the social, economic, environmental and technological implications of chemistry, and 

show concern for the environment and society; and 

(9) develop open-mindedness, objectivity and proactiveness. 

 

VALUES AND ATTITUDES 

 

The aims of the syllabus are to enable students to develop:  

 curiosity and interest in science; 

 commitment to safe practices; 

 personal integrity; 

 awareness of the limitations of science; 

 appreciation of the interrelationship or science, technology and society; 

 willingness to make informed decisions; 

 open-minded attitude; 

 appreciation of the role of scientific method in the development of new ideas; and 

 concern for environment and nature. 

 

TEXTBOOK 

New 21st Century Chemistry Book (2nd Edition) 1B-C  L.H.M. Chung  Jing Kung Educational Press 

New 21st Century Chemistry Book (2nd Edition) 2A-C  L.H.M. Chung  Jing Kung Educational Press 
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CONTENTS 

[   ] for challenge class 

 

Topic 2  The Microscopic World             5 cycles 

 

2.1 Atomic structure 

 Elements, atoms and symbols. 

 Classification of elements into metals, non-metals and metalloids. 

 Electron, neutron and proton as subatomic particles. 

 Simple model of atom. 

 Atomic number (Z) and mass number (A). 

 Isotopes. 

 Isotopic masses and relative atomic masses based on 12C = 12.00. 

 Electronic arrangement of atoms (up to Z = 20). 

 Stability of noble gases related to their electronic arrangements. 

 

2.2 Periodic Table 

 The position of the elements in the Periodic Table related to their electronic arrangements. 

 Similarities in chemical properties among elements in Group I, II, VII and 0. 

 

2.3 Metallic bonding 

 Simple model of metallic bond. 

 Structures and properties of metals 

 [Alloy] 

 

2.4 Ionic and covalent bonding 

 Transfer of electrons in the formation of ionic bond. 

 Cations and anions. 

 Electronic diagrams of simple ionic compounds. 

 Names and formulae of ionic compounds. 

 Ionic structure as illustrated by sodium chloride. 

 Sharing of electrons in the formation of covalent bond. 

 Single, double and triple bonds. 

 Electronic diagrams of simple covalent molecules. 

 Names and formulae of covalent substances. 

 Formula masses and relative molecular masses. 

 [Bonding in polyatomic ions] 

 Structures and properties of giant ionic substances 

 Structures and properties of simple molecular substances 

 Structure and properties of giant covalent substances 
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2.5 Comparison of structures and properties of important types of substances 

 Compare the structures and properties of substances with giant ionic, giant covalent, simple molecular 

and giant metallic structures 

 Deduce the properties of substances from their structures and bonding, and vice versa 

 Explain applications of substances according to their structures 

 

Topic 3  Metals                6 cycles 

 

3.1 Occurrence and extraction of metals 

 Occurrence of metals in nature in free state and in combined forms. 

 Obtaining metals by heating metal oxides or by heating metal oxides with carbon. 

 [Metal extraction with hydrogen and carbon monoxide as reducing agents] 

 Extraction of metals by electrolysis. 

 Relation of the discovery of metals and the availability of raw materials. 

 Limited reserve of metals and their conservations. 

 

3.2 Reactivity of metals 

 Reactions of some common metals (sodium, calcium, magnesium, zinc, iron, lead, copper, etc.) with 

oxygen/air, water, dilute hydrochloric acid and dilute sulphuric acid. 

 Metal reactivity series and the tendency of metal to form positive ion. 

 Displacement reactions and their interpretations based on reactivity series. 

 Prediction of metal reactions using the reactivity series. 

 Relation between the extraction method for a metal and its position in the metal reactivity series. 

 

3.3 Reacting masses 

 Quantitative relationship of the reactants and the products in a reaction as revealed from a chemical 

equation. 

 Mole, Avogadro’s constant and molar mass. 

 Percentage by mass of an element in a compound. 

 Empirical formulae derived from experimental data. 

 Reacting masses from chemical equations. 

 

3.4 Corrosion of metals and their protection 

 Factors that influence the rusting of iron. 

 [Chemical reaction of iron rusting] 

 Methods used to prevent rusting (e.g. painting, oiling, galvanizing, tin-plating, electroplating,  sacrificial 

protection and alloying). 

 Socioeconomic implications of rusting. 

 Corrosion resistance of aluminium. 

 Anodisation as a method to enhance corrosion resistance of aluminium. 
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Topic 4  Acids and Alkalis              9 cycles 

 

4.1 Introduction to acids and alkalis 

 Common acids and alkalis in daily life and in the laboratory. 

 Characteristics and chemical reactions of acids as illustrated by dilute hydrochloric acid and  dilute 

sulphuric acid. 

 Acidic properties and hydrogen ions (H+(aq)). 

 [The presence of hydroxonium ion, H3O+(aq)] 

 Role of water in exhibiting characteristic properties of acid. 

 Basicity of acid. 

 Characteristics and chemical reactions of alkalis as illustrated by sodium hydroxide and aqueous 

ammonia. 

 Alkaline properties and hydroxide ions (OH−(aq)). 

 Corrosive nature of concentrated acids and concentrated alkalis. 

 

4.2 Indicators and pH 

 Acid-base indicators as exemplified by litmus, methyl orange and phenolphthalein. 

 pH scale as a measure of acidity and alkalinity. 

 pH = log[H+(aq)] 

 Use of universal indicator and an appropriate instrument to measure the pH of solutions. 

 

4.3 Strength of acids and alkalis 

 Meaning of strong and weak acids as well as strong and weak alkalis in terms of their extent of 

 dissociation. 

 Methods to compare the strength of acids/ alkalis. 

 

4.4 Salts and Neutralization 

 Bases as chemical opposites of acids. 

 Neutralization as the reaction between acid and base/ alkali to form water and salt only. 

 Exothermic nature of neutralization. 

 Preparation of soluble and insoluble salts. 

 Naming of common salts. 

 Application of neutralization. 

 

4.5 Concentration of solutions 

 Concentration of solutions in g dm-3 and in mol dm-3 (molarity). 

 

4.6 Simple volumetric work involving acids and alkalis 

 Standard solutions. 

 Acid-alkali titrations. 
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Topics 7  Chemical Cells and Electrolysis (Part 1)             6 cycles 

 

7.3 Redox reactions 

 Oxidation and reduction. 

 Oxidation numbers. 

 Oxidizing agents (e.g. MnO4
(aq)/ H+(aq), Cr2O7

2(aq)/ H+(aq), Fe3+(aq), Cl2(aq)). 

 Reducing agents (e.g. SO3
2(aq), I(aq), Fe2+(aq), Zn(s)). 

 Balancing redox equations by using ionic half equations or by oxidation numbers. 

 [Concentrated sulphuric acid as oxidizing agent to give SO2]. 

 [Nitric acid of different concentrations as oxidizing agent to give NO and NO2]. 

 

7.1 Chemical cells in daily life 

 Primary cells and secondary cells. 

 Uses of chemical cells in relation to their characteristics such as size, voltage, capacity, rechargeability 

and price. 

 [Structures of zinc-carbon cell, alkaline manganese cell, silver oxide cell and fuel cell] 

 

7.2 Simple chemical cells 

 Simple chemical cells: 

(a) consisting of two metal electrodes and an electrolyte, 

(b) consisting of metal-metal ion half-cells and salt bridge/ porous device. 

 Changes occurring at the electrodes and electron flow in the external circuit. 

 Ionic half-equations and overall cell equations. 

 

7.4 Redox reactions in chemical cells 

 Zinc-carbon cell 

 Chemical cells with inert electrodes 

 Fuel cell 

 [Alkaline manganese cell and silver oxide cell] 
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Total time allocation: 26 cycles 

 

 

Prepared by: 

 

 

 

 

                    

             Mr. Hui Chi Kuen 

             Subject Head, Department of Chemistry 

              

             Checked by: 

 

 

                    

             Ms. Yuen Sze Nga 

             Member, Department of Chemistry 

 


