
Curriculum Standard for Chemistry 

1. Foreword 

Chemistry is an important subject in independent Chinese secondary schools science stream senior classes. Senior level 

Chemistry not only links junior science as  a subject but also connects tertiary level Chemistry as a discipline. Therefore, 

the pedagogical approach of secondary Chemistry stresses on the provision of systematic and solid theories on Chemistry 

on one hand, and the application of Chemistry in daily agriculture and modern technology on the other. 

Time Allocation 

Senior level Chemistry (inclusive of theories and experiments) is designed to be completed within three years. For Senior 

One, there are five periods on a weekly basis; for Senior Two and Three, four periods weekly are allocated; each period 

carries forty minutes. 

2. Curriculum Objectives 

1. To stress on basic knowledge and skills for Chemistry thus to further help the students master basic Chemical 

calculation; 

2. To develop fundamental Chemistry concept through the study of the changes of matter and energy inclusive of 

Chemistry experiments, thus to nurture the right and correct scientific attitude and problem solving competence and lay 

the foundation for the learning and study of professional Chemistry know-hows; 

3. To understand the position and relationship between Natural Chemistry and Applied Chemistry thus to apply the 

knowledge to improve the environment; and 

4. To realise the relationship between Chemistry and human life as well as societal development thus to adapt the 

knowledge to refine the environment 

3. Curriculum Structure 

Senior Level  

The curriculum is divided into two sections, namely, theories and experiments. 

1. The components of Theories include fundamentals of Chemistry, Physical Chemistry, Inorganic Chemistry and 

Organic Chemistry. 

2. The components of Experiments comprise basic theoretical experiments, Volumetric Analysis, Qualitative 

Analysis, Element sand their compounds and Organic Chemistry, etc. 

 

Contents 

Volume One 

Chapter Section Content Remarks 

        

1. Preface 1.1 Introduction to Chemistry 

 -Classification of chemical 

field 

  1.2 Brief History of Chemistry   

  1.3 Chemistry and Life -Food additives 

      

-Chemist’s corporate social 

responsibility 



      

-Future development of 

Chemistry 

  1.4 Matter   

    1.4.1 Element   

    1.4.2 Matter Classification   

    1.4.3 Three States of Matter   

    1.4.4 Physical and Chemical Properties   

        

2. Water and 

Hydrogen 2.1 Properties of Water   

    2.1.1 Physical Properties of Water 

-Water pollution, water 

regeneration (included in 

reading materials) 

    2.1.2 Chemical Properties of Water 

-Water footprint (included in 

reading materials) 

  2.2 Water Elements--Hydrogen   

    2.2.1 Production of Hydrogen   

    2.2.2 Properties of Hydrogen   

    2.2.3 The Usage of Hydrogen   

        

3. Atom and 

Molecule 3.1 Atomic Theory and Molecular Theory -Simplify 

    3.1.1 Dalton's Atomic Theory   

    3.1.2 Avogadro’s Molecular Theory   

  

3.2 Basic Laws in Material Composition and 

Chemical Reactions 

-Add examples and calculations 

of the Laws 

    3.2.1 Law of Conservation of Mass   

    3.2.2 Law of Definite Proportions   

    3.2.3 Law of Multiple Proportions   

  

3.3 Atom and Atomic Mass -Determine Atomic Mass by 

using Mass Spectrometer 

(included in reading materials) 

    3.3.1 Atomic Composition   

    3.3.2 Relative Atomic Mass   

  3.4 Chemical Formula and Formula Mass   

    3.4.1 Chemical Formula   

    3.4.2 Formula Mass   

    3.4.3 Calculation of Formula Mass   

  

3.5 

Method of Determining Chemical Formula 

-Add examples for the Valence 

of Elements (refer to the latest 

version textbook, p. 40, Table 

3.4) 

    

3.5.1 The Chemical Formula is Derived from the 

Valence of Each Element in Matter   

    

3.5.2 The Chemical Formula is Derived from the 

Mass of Each Element in Matter   

    

3.5.3 The Chemical Formula is Derived from The 

Mass Percentage of Each Element in Matter   

  3.6 Mole and Avogadro Constant   

    3.6.1 Avogadro Constant   

    3.6.2 Molar Mass   

        

4. Chemical 

Equation and 

Chemical 

Calculation 4.1 Chemical Reaction and Chemical Equation   



    4.1.1 Writing of Chemical Equation   

    4.1.2 Types of Chemical Equation   

    4.1.3 Balance of Chemical Equation   

  4.2 Calculation according to Chemical Equation   

    

4.2.1 Calculation of the Quantity of Reactant and 

Product   

    4.2.2 Calculation of Impurities   

    4.2.3 Calculation Using Limiting Reactant   

    4.2.4 Calculation of Percentage Yield   

        

5. Atomic 

Structure 5.1 Atomic Model -Simplify 

    5.1.1 Discovery of Electron, Proton and Neutron    

    5.1.2 Thomson’s Atom Model   

    5.1.3 Rutherford’s Atom Model   

  5.2 Atomic Number, Mass Number and Isotope   

    5.2.1 Atomic Number and Mass Number   

    5.2.2 Isotope   

  5.3 Electron Energy Level   

    5.3.1 Wave-Particle Duality   

    5.3.2 Spectrum   

    5.3.3 Bohr Theory and Hydrogen Atom Spectrum   

  5.4 Electron Configuration 

 

-Quantum Number (included in 

reading materials) 

    5.4.1 Electron Cloud   

    5.4.2 Electron State of Motion   

    5.4.3 Order of Electron Configuration   

        

6. Periodic Table 

of the Elements 6.1 Brief Development History of Periodic Table 

-Evolution of periodic table 

(included in reading materials) 

    6.1.1 Combination of Different Element   

    6.1.2  Mendeleev and Periodic Table   

  6.2 Structure of Periodic Table   

  6.3 Interpretation of Periodic Table   

    6.3.1 The Periodic Law of Elements   

    

6.3.2 The Electron Shell Structure of An Atom and 

the Partitioning of Elements   

    

6.3.3 Basic Property of Elements’ Periodical 

Variation 

-Changes of Atomic Radius and 

Ionic Radius 

      

-Changes of First Ionization 

Energy 

      -Changes of Electronegativity 

      

-Gradation of Metallic and 

Non-metallic Property of 

Elements 

        

7. (Before 

Entering 7.1, 

Names of 

Attractive Force 

between Atoms 

and Molecules 

have to be 

Clearly Definite) 7.1 Ionic Bond -Lewis Electron Dot Diagram 

  7.2 Covalent Bond -Lewis Electron Dot Diagram 



    7.2.1 The Formation of Covalent Bond 

-Differences between Ionic 

Bond and Covalent Bond 

(included in Teacher 

Handbook) 

      

-Differences between Polar and 

Non-polar Covalent Bond  

(included in Teacher 

Handbook) 

    7.2.2 Dative Covalent Bond   

    7.2.3 Non-polar and Polar bond   

    7.2.4 Molecular Model 

-Add Examples for Molecule’s 

Stereo-Model (VSEPR) 

  7.3 Metallic Bond 

-Energy Band (included in 

reading materials) 

  7.4 Intermolecular Force   

    7.4.1 Van der Waals Force    

    7.4.2 Hydrogen Bond   

  7.5 Crystal and its Characteristics   

    7.5.1 Ionic Crystal   

    7.5.2 Atomic Crystal   

    7.5.3 Molecular Crystal   

    7.5.4 Metallic Crystal 

*Providing tables (Ionic 

Crystal, Atomic Crystal, 

Molecular Crystal, Metallic 

Crystal) 

        

8. Oxidation-

Reduction 

Reaction 8.1 Oxidation-Reduction Reaction   

  8.2 Oxidation Number   

    

8.2.1 General Rules for Oxidation Number 

Calculation 

-Highest and Lowest Oxidation 

Number of Elements 

    

8.2.2 The Relation between Oxidation Number and 

Redox Reaction 

-Determination of the Strength 

of Oxidizing and Reducing 

Agent 

  8.3 Oxidizing and Reducing Agent   

  8.4 Balance Equation of Redox Reaction   

    8.4.1 Oxidation Number Method   

    8.4.2 Ion-Electron Method   

        

9. IA Element: 

Sodium and 

Potassium  9.1 Properties of Sodium and Potassium   

  9.2 Flame Test   

  9.3 Important Compound of Sodium and Potassium   

        

10. IIA Element: 

Magnesium and 

Calcium 10.1 Properties of Magnesium and Calcium   

  10.2 
Important Compound of Magnesium and 

Calcium   

        

11. IIIA 

Element: 

Aluminum 11.1 Properties of Aluminum   

  11.2 Important compound of Aluminum   



  11.3 Aluminum Smelting  

-Additional Aluminum 

Smelting Pictures 

        

12. IVA 

Element: Carbon 

and Silicon   12.1 Carbon   

    12.1.1 Carbon Allotrope   

    12.1.2 Chemical Properties of Carbon   

  12.2 Important Compound of Carbon 

-Carbon Emission (reading 

material) 

    12.2.1 Carbon Oxide 

-Add Carbon Footprint 

(included in reading materials) 

    12.2.2 Carbonic Acid and Carbonate   

    12.2.3 Several Important Inorganic Compound   

    12.2.4 Carbon and Gas Fuel   

  12.3 Silicone and its Important Compound   

    12.3.1 Properties, Structure, Usage and Preparation   

    12.3.2 Silicon Dioxide   

    12.3.3 Water Glass   

    12.3.4 Silicate Industry   

        

13. VA Element: 

Nitrogen and 

Phosphorus  13.1 Nitrogen  

 

  

13.1.1 Properties of Nitrogen Gas 

 

  

13.1.2 Preparation of Nitrogen Gas 

 

  

13.1.3 Usage of Nitrogen Gas 

 

 

13.2 Nitrogen Oxide 

 

 

13.3 Nitric Acid 

 

  

13.3.1 Properties and Usage of Nitric Acid 

 

  

13.3.2 Preparation Method of Nitric Acid 

 

 

13.4 Nitrate 

-Nitrogen Cycle (included in 

reading materials) 

  

13.4.1 General Properties of Nitrate 

 

  

13.4.2 Several Important Nitrates 

 

 

13.5 Ammonia 

-Brief introduction to the 

Toxicity of Ammonia 

  

13.5.1 Properties of Ammonia 

 

  

13.5.2 Preparation of Ammonia 

 

 

13.6 Ammonium Salt 

 

 

13.7 Phosphorus and its Important Compound 

 

  

13.7.1 Phosphorus 

 

  

13.7.2 Phosphoric Acid 

   13.7.3 Phosphate  

    

14. VI A 

Element: 

Oxygen and 

Sulfur 14.1  Oxygen  

  14.1.1 Properties of Oxygen  

  14.1.2 Preparation of Oxygen  

 14.2 Ozone 

-Introduction of the Impact of 

Ozone in the Troposphere on 

People (included in reading 



materials) 

 

14.3 Oxide 

   14.3.1 Classification of Oxide  

  14.3.2 Peroxide and Superoxide  

 14.4 Sulfur  

  14.4.1 Properties and Usage of Sulfur  

  14.4.2 Extraction of Natural Sulfur  

 14.5 Hydrogen Sulfide  

  14.5.1 Properties and Usage of Hydrogen Sulfide  

  14.5.2 Preparation of Hydrogen Sulfide  

 14.6 Sulfur Dioxide  

 14.7 Sulfuric Acid and Sulfate  

  14.7.1 Properties and Usage of Sulfuric Acid   

  14.7.2 Preparation of Sulfuric Acid in Industry  

  14.7.3 Sulfate  

    

15. VIIA 

Element: 

Halogen 15.1 Properties and Usage of Halogen  

  15.1.1 Physical Properties of Halogen  

  15.1.2 Chemical Properties of Halogen 

-Reaction with Metallic and 

Non-metallic Elements, Water 

and Bases 

-Oxidizing Property of Halogen 

  15.1.3 The Usage of Halogen  

 15.2  Chlorine Gas  

  15.2.1 Preparation of Chlorine Gas  

  15.2.2 Preparation Method in Industry  

 15.3  Hydrogen Chloride  

  15.3.1 Properties and Usage of Hydrogen Chloride  

  

15.3.2 Preparation of Hydrogen Chloride and 

Hydrochloric Acid  

 15.4 Solubility of Halides in Water  

 15.5 Haloacid 

-Detail Explanation of Haloacid 

(included in Teacher 

Handbook) 

    

16. Transition 

Element 16.1 Overview of Transition Element  

 16.2 General Properties of Transition Element 

-Catalyst 

-Colored Ion 

-Complex Ion 

-Multiple Oxidation Numbers 

 16.3 Iron  

  16.3.1 Properties of Iron  

  16.3.2 Iron Compound   

  16.3.3 Testing of Iron (III) Ion and Iron (II) Ion  

  16.3.4 Smelting of Iron  

 

Volume Two    

Chapter Section Content Remarks 

 17. Gases  17.1 Basic Properties of Gases    



 17.2 Molecule Thermal Motion  

 17.3 Fundamental Law of Gases  

-Emphasise on examples for 

calculation 

  17.3.1 Bohr’s Law  

  17.3.2 Charles’s Law 

-Remove the Formula 

Derivation Process 

  17.3.3 Graham’s Law of Diffusion  

  17.3.4 Gay-Lussac’s Law  

 17.4 Avogadro’s Law and Molar Volume of Gases   

  17.4.1 Avogadro’s Law  

  17.4.2 Molar Volume of Gases  

  

17.4.3 About the Calculation of Molar Volume of 

Gases  

 17.5  Ideal Gas and Ideal Gas State Equation  

  17.5.1 Ideal Gas  

  17.5.2 Ideal Gas State Equation of a Certain Mass  

  17.5.3 Ideal Gas State Equation of Any Mass  

  

17.5.4 About The Calculation of Ideal Gas State 

Equation  

 17.6 Dalton’s Law of Partial Pressure  

 17.7 Kinetic Molecular Theory of Gases   

  

17.7.1 Basic Assumption of Kinetic Molecular 

Theory of Gases  

  

17.7.2 Explanation of Gases Behavior by Kinetic 

Molecular Theory of Gases  

 17.8 Real Gas  

 17.9 Changes of Phase  

  17.9.1 Changes between Liquid and Gas Phase  

  17.9.2 Evaporation and Boiling  

  17.9.3 Vapour Pressure  

  17.9.4 Changes between Solid and Liquid Phase  

    

18. Solution 18.1 Solute, Solvent and Solution  

  18.1.1 Types of Liquid Solution  

  18.1.2 Characteristics of Solution  

 18.2 
Unsaturated Solution, Saturated Solution and 

Supersaturated Solution  

 18.3 Solubility  

  18.3.1 Solubility Curve  

  18.3.2 About The Calculation of Solubility  

 18.4  Partition Law  

 18.5 Concentration of solution 

-The Calculation Method of 

Solute Mass in A Solution 

(refer to Appendix 2) 

  18.5.1 Mass Percentage Concentration  

  18.5.2 Volume Percentage Concentration  

  18.5.3 Amount-of-Substance Concentration  

  18.5.4 Molality  

 18.6 Ideal Solution  

  

18.6.1 The Concept and Characteristic of Ideal 

Solution  

  

18.6.2 The Deviation between Real Solution and 

Ideal Solution  



 18.7 Colligative Properties of Dilute Solution  

  18.7.1 Raoult’s Law  

  

18.7.2 Boiling Point Elevation and Freezing Point 

Depression of Solution  

    

19. Chemical 

Reaction and 

Energy 19.1 Thermal Energy and Chemical Reaction  

  19.1.1 First Law of Thermodynamics  

  19.1.2 Enthalpy  

  19.1.3 Thermochemical Equation  

 19.2 Types of Heat of Reaction  

  19.2.1 Heat of Formation  

  19.2.2 Heat of Combustion  

  19.2.3 Heat of Neutralisation  

  19.2.4 Calculation of Heat of Reaction  

 19.3 Hess’s Law -Newly added Bond Enthalpy 

    

20. Rate of 

Chemical 

Reaction 20.1 
The Meaning of Chemical Reaction Rate and its 

Notation  

  

20.1.1 The Importance of the Research of 

Chemical Reaction Rate  

  20.1.2 The Notation of Chemical Reaction Rate  

 20.2  
Factors Affecting The Rate of Chemical 

Reaction  

  

20.2.1 The Nature and Size Surface of Reactant 

and Reaction Rate  

  20.2.2 Reactant Concentration and Reaction Rate 

-Collision Theory 

-Determination of Reaction 

Rate Equation from experiment 

-Order of Reaction 

-Reaction Mechanism 

  20.2.3 Reactant Temperature and Reaction Rate 

-Effective Collision 

-Molecular Kinetic Energy 

Distribution Curve 

-Increases Temperature, 

increases Chemical Reaction 

Rate 

  20.2.4 Catalyst and Reaction Rate  

21. Chemical 

Equilibrium 21.1 Chemical Equilibrium is Dynamic Equilibrium  

 21.2 Factors Affecting Chemical Equilibrium 

-Concentration, Pressure, 

Temperature and Catalyst that 

affect Chemical Equilibrium 

-Additional (Concentration, 

Pressure, Temperature and 

Catalyst that affect Chemical 

Equilibrium) graph 

  

21.2.1 The Change of the State of Chemical 

Equilibrium  

  21.2.2 Balance Achieved  

 21.3 Balance Movement Principle and its Application  

 21.4 Quantitative Research for Chemical  



Equilibrium 

  21.4.1 Law of Chemical Equilibrium  

  21.4.2 Chemical Equilibrium Constant  

  

21.4.3 About the Calculation of Chemical 

Equilibrium  

    

22. Ionic 

Balance in 

Aqueous 

Solution 22.1  
Dissolution Equilibrium of Difficult Soluble 

Electrolyte   

  22.1.1 Dissolution Equilibrium  

  22.1.2 Solubility Product  

  

22.1.3 The Relation between Solubility Product 

and Solubility  

 22.2  The Shifting of Dissolution Equilibrium  

  

22.2.1 The Effect of Temperature on Dissolution 

Equilibrium  

  22.2.2 Common Ion Effect  

 22.3 The Prediction and Selection of Precipitation  

    

23. Acid, Base, 

Salt 23.1 Basic Theory of Acid Base  

  23.1.1 Arrhenius Acid-Base Theory  

  23.1.2 Brønsted-Lowry Acid-Base Theory  

  23.1.3 Lewis Acid-Base Theory  

 23.2 Degree of Ionization and Ionization Constant  

  23.2.1 Degree of Ionization  

  23.2.2 Ionization Constant  

  23.2.3 Calculation Using Ionization Constant  

 23.3 Concentration of Hydrogen Ion and pH Value  

  23.3.1 Water Ionization  

  23.3.2 pH Value 

-Concentration of Hydrogen 

Ion, pH Value and the Relation 

between Acidity and Alkalinity 

of Solution 

-Calculation of the Solution pH 

Value  

 23.4 Acid-Base Titration  

  23.4.1 Principle of Acid-Base Titration  

  23.4.2 Acid-Base Indicator  

  23.4.3 Titration Curve 

-Strong Acid-Strong Base 

Titration 

  

23.4.4 About the Calculation of Acid-Base 

Titration 

- Strong Acid-Weak Base 

Titration 

- Weak Acid-Strong Base 

Titration 

 

 23.5 Hydrolysis of Salts 

-Hydrolysis of Salts formed by 

Strong Base and Weak Acid 

- Hydrolysis of Salts formed by 

Strong Acid and Weak Base 

- Hydrolysis of Salts formed by 

Weak Acid and Weak Base 

- Salts formed by Strong Acid 



and Strong Base will not be 

hydrolyzed  

 23.6 Buffer Solution 

The Principle of Buffering and 

its calculation of pH Value 

(included in reading materials) 

  23.6.1 The Composition of Buffer Solution  

  23.6.2 Significance of Buffer Solution  

    

24. 

Electrochemistry 24.1 Primary Battery  

  24.1.1 The Composition of Primary Battery  

  24.1.2 Redox Reaction and Half-Cell Reaction  

  24.1.3 Electrode Potential  

 24.2 The Application of Electrode Potential  

  

24.2.1 Determination of The Relativity Strength of 

Oxidizing and Reducing Agent  

  

24.2.2 Determination of The Direction of Oxidant 

Reduction Reaction   

 24.3 Chemical Power Sources  

  24.3.1 Zinc Manganese Dioxide Dry Battery  

  24.3.2 Storage Battery  

 24.4 Electrolysis  

  24.4.1 Principle of Electrolysis 

-Electrolyze Molten Sodium 

Chloride 

-Electrolyze Copper (II) 

Chloride Solution 

-Electrolyze Copper (II) Sulfate 

with Copper Electrode 

-Electrochemical Series 

-Order of Electrolysis 

-Difference between 

Electrolytic Cell and Primary 

Battery 

  24.4.2 Application of the Principle of Electrolysis 

- Electrolyze Saturated Sodium 

Chloride Solution to Produce 

H2, Cl2 and NaOH 

-Electrolytic Refining 

-Electroplating 

  24.4.3 Laws of Electrolysis  

 24.5 
Charge and Discharge of Acid Storage Battery  

(Charge and Discharge of New Type Car Battery) 

-Corrosion and Protection of 

Metal (included in reading 

material) 

   

-Add new Technology Battery 

examples and pictures 

25. Nuclear 

Chemistry 25.1 Natural Radioactive Element  

  25.1.1 Discovery of Natural Radioactive Element  

  25.1.2 Types and Properties of Radioactive Rays  

  25.1.3 Detection of Radioactive Rays  

 25.2 Decay of Radioactive Element  

  25.2.1 Stability of Nuclear  

  25.2.2 Types of Nuclear Decay  

  25.2.3 Half-Life  

 25.3 Application of Radioactive Isotope  

 25.4 Harm of Radioactive Rays to Human and Application and influence of 

http://terms.naer.edu.tw/detail/3614547/?index=1


Protection  Rare Earth Elements (included 

in reading material) 

 25.5 Nuclear Energy  

  25.5.1 Nuclear Fission  

  25.5.2 Nuclear Fusion  

    

 

Volume 3 

Chapter Section Content Remarks 

26. Organic 

Chemistry 26.1 Organic Compound  

 26.2 Traits of Organic Substance  

 26.3 Classification of Organic Compound  

 26.4 Learning of Organic Chemistry  

 26.5 Progression of Organic Chemistry 

Add new progression 

information for Organic 

Chemistry (Example: Nano 

Technology, etc.) 

    

27. Alkane 27.1 General Formula and Structure of Alkane  

 27.2 Homologue of Alkane  

 27.3 Isomer  of Alkane  

 27.4 Nomenclature  of Alkane  

 27.5  Cycloalkane  

 27.6 Physical Properties of Alkane  

 27.7 Chemical Properties of Alkane  

 27.8 Crude Oil and Hydrocarbon  

  27.8.1 Crude Oil Fractional Distillation  

  27.8.2 Crude Oil Cracking  

  27.8.3 Crude Oil Reforming  

    

28. Alkene 28.1 General Formula and Structure of Alkene  

 28.2 Isomer of  Alkene  

 28.3 Nomenclature of  Alkene  

 28.4 Physical Properties of Alkene  

 28.5 Chemical Properties of Alkene 

-Combustion 

-Addition reaction 

(Hydrogenation, 

Halogenation/Water, 

Halogenation/CCl4, 

Hydrohalogenation, Hydration) 

-Oxidation reaction (Acid 

Oxidizing, Base Oxidizing) 

-Polymerisation 

-Additional reaction 

Mechanism of Alkene and 

Halogen/CCl4 (included in 

Appendix) 

 28.6 Source and Preparation of Alkene  

    

29. Alkyne 29.1 
General Formula, Isomer and Nomenclature of 

Alkyne  

 29.2 Structure of Alkyne  



 29.3 Physical Properties of Alkyne  

 29.4 Chemical Properties of Alkyne 

- Combustion 

- Addition reaction 

(Hydrogenation,  Halogenation,  

Hydro-halogenation, 

Hydration) 

-  Oxidation reaction 

-Reaction to form Acetylide 

 29.5 Source and Preparation of Alkyne  

    

30. Aromatic 

Hydrocarbon 30.1 Benzene  

 30.2 Structure of  Benzene  

 30.3 
Isomerization and Nomenclature of Benzene 

Derivatives  

 30.4 Physical Properties of Benzene  

 30.5 Chemical Properties of Benzene 

-Addition reaction 

(Hydrogenation,  Halogenation) 

-Substitution reaction 

(Halogenation, Nitration,  

Sulfonation, Alkylation, 

Acylation) 

-Additional Halogenation 

Reaction, Mechanism of 

Benzene (included in 

Appendix) 

 30.6 Industrial Sources of Benzene  

 30.7 Alkyl Benzene  

  30.7.1 Chemical Properties of Toluene 

-Substitution reaction 

(Halogenation Reaction on 

Toluene Ring, Nitration, 

Halogenation Reaction on 

Toluene Side Chain) 

-Oxidation Reaction of Toluene 

  30.7.2 Source and Preparation of Toluene  

    

31. 

Halohydrocarbon 31.1 Types and Nomenclature of Halohydrocarbon  

 31.2 Physical Properties of Haloalkane  

 31.3 Chemical Properties of Haloalkane 

- Substitution reaction 

(Hydrolysis, React with Sodium 

Cyanide, React with Ammonia) 

-Elimination reaction 

-React with Metal (Wurtz 

Reaction, React with 

Magnesium) 

-Additional reaction 

Mechanism of SN1, SN2 and E1, 

E2 (Included in Appendix) 

 31.4 Source and Preparation of Haloalkane  

 31.5 Usage of Haloalkane  

    

32. Hydroxyl 

Compound: 

Alcohol, Phenol 32.1 Alcohol  

  32.1.1 Types and Nomenclature of Alcohol  



  32.1.2 Physical Properties of Alcohol  

  32.1.3  Chemical Properties of Alcohol 

- Substitution reaction (React 

with Metal, react with Halogen 

Acid, react with Phosphorus 

Halides, Esterification 

Reaction) 

-Dehydration Reaction 

-Oxidation Reaction 

-Haloform Reaction 

  32.1.4 Preparation of Alcohol  

  32.1.5 Several Important Alcohol -Methanol, Ethanol, Glycerol 

 32.2 Phenol  

  32.2.1  Physical Properties of Phenol  

  32.2.2  Chemical Properties of Phenol 

-Showing the Nature of Acid 

(Neutralization, react with 

Metal) 

-Substitution reaction 

(Halogenation, Sulfonation) 

- Chromatogenic Reaction 

  32.2.3 Industrial Production of Phenol  

    

33. Carbonyl 

Compound: 

Aldehyde, Ketone, 

Carbohydrate 33.1 Aldehyde and Ketone  

 33.2 Nomenclature of Aldehyde and Ketone  

 33.3 Physical Properties of Aldehyde and Ketone  

 33.4 Chemical Properties of Aldehyde and Ketone 

-Addition reaction (react with 

Hydrocyanic Acid, react with 

Alcohol, react with Grignard 

Reagent) 

-Reduction reaction (Reduction 

to Alcohol and Alkane) 

-Oxidation reaction (Strong 

Oxidative Agent, Tollen’s 

Reagent, Fehling’s Solution) 

-Haloform Reaction 

-Condensation reaction 

-Cannizzaro Reaction 

-Additional reaction 

Mechanism (Add Hydrocyanic 

Acid) (included in Appendix) 

-Condensation reaction 

Mechanism (included in 

Teacher Handbook) 

 33.5 Preparation of Aldehyde and Ketone 

-Reaction of Grignard Reagent 

and Nitrile (Delete) 

 33.6 Usage of Aldehyde and Ketone  

 33.7 Carbohydrate  

  33.7.1 Types of Carbohydrate  

  33.7.2 Monosaccharide 

-Fisher Projection Structure and 

its Stereoisomers of 

Monosaccharide 

-Glucose 

-Redox Reaction of Glucose 

-Fructose 

http://terms.naer.edu.tw/detail/529966/?index=2


 

 

  33.7.3 Disaccharide 

-Sucrose 

-Maltose 

  33.7.4 Polysaccharide 

-Starch 

-Cellulose 

-Glycogen 

    

34. Organic Acid 

and its Derivatives  34.1 Carboxylic Acid  

  

34.1.1 Classification and Nomenclature of 

Carboxylic Acid  

  34.1.2  Physical Properties of Carboxylic Acid  

  34.1.3 Chemical Properties of Carboxylic Acid 

-Showing The Properties of 

Acid (Neutralisation, react with 

Metal, react with Carbonate) 

-Reaction of Carboxylic Acid 

Formation (Formation of Acyl 

Halide, Anhydride Formation, 

Ester Formation, Amide 

Formation) 

-Reduction reaction 

  34.1.4 Preparation of Carboxylic Acid  

  34.1.5 Methanoic Acid  

  34.1.6 Ethanoic Acid  

 34.2 Ester  

  34.2.1 Physical Properties of Ester  

  34.2.2 Chemical Properties of Ester 

-Hydrolysis Reaction 

-Reduction reaction 

  34.2.3 Preparation of Ester   

 34.3 Fats and Oils  

  34.3.1 Composition and Structure of Fats and Oils  

  34.3.2 Physical Properties of Fats and Oils  

  34.3.3 Chemical Properties of Fats and Oils  

  34.3.4 Soup and Synthetic Detergents  

 34.4 Protein  

  34.4.1 Amino Acid  

  34.4.2 Properties of Amino Acid  

  34.4.3 Peptide  

    

35. Organic Polymer 35.1 Basic Concept of Organic Polymer  

 35.2 Structure of Polymer  

 35.3 Physical Properties of Polymer  

 35.4 Chemical Properties of Polymer  

  35.4.1 Addition Polymerization  

  35.4.2 Condensation Polymerization  

 35.5 Rubber and Synthetic Rubber  

  35.5.1 Rubber  

  35.5.2 Synthetic Rubber  

 35.6  Compound of Petrol and Synthetic Polymer  

    


