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1. The Particulate Nature of Matter
Estimated Lesson Time: 4-8 hours 

Aim: Understand matter as a collection of particles and how the particles behave as they 
change from one state to another. Explain the difference between physical and chemical 
changes. 

● Particle Model - Define matter; Introduce the concept of particles and show how
they combine to make matter

● States of Matter - Understand the properties of the different states of matter (solid,
liquid and gas) in terms of the particle model, including gas pressure; Explain
changes of state in terms of the particle model

● Physical and Chemical Changes - Understand physical change as a change that
doesn’t fundamentally alter the particles, give examples of physical changes;
Understand chemical change as a change that alters the particles involved, give
examples of chemical changes

2. Atoms, Elements and Compounds
Estimated Lesson Time: 4-8 hours 

Aim: Delve into the structure of an atom, know the basic components of an atom. 
Understand the distinction between different types of substances and gain fluency with 
how they are depicted in a scientific context. FInally, introduce the fundamental concept of 
mass conservation and see how it can be applied in real-life examples. 

● Atomic Structure - Introduce the basic components of an atom and a simple (Dalton)
atomic model

● Terminology and Definitions - Define and explain the differences between atoms;
elements, compounds and molecules
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● Chemical Symbols and Formulae - Learn the symbols for several basic atoms, and

understand how those can be written to describe various compounds; Know the
symbols for each state of matter

● Conservation of Mass - Introduce the concept of mass conservation; Explain how
mass is conserved through changes of state and chemical reactions

3. Pure and impure substances
Estimated Lesson Time: 3-6 hours 

Aim: Define different types of pure and impure substances, explore various methods of 
physically separating mixtures and how to identify certain substances. Introduce diffusion, 
first as a visual concept (seeing a dye spread through a liquid) and then in terms of particles. 

● Types of Substance - Introduce the concept of a pure substance; Define other types
of substance, including mixtures, solutions, etc.

● DIffusion - Introduce the idea of diffusion, first as a visual concept and then explain it
in terms of the particle model (Brownian motion)

● Separation Techniques - Explore simple techniques for separating mixtures: filtration,
evaporation, distillation and chromatography; Explain the appropriate circumstances
for using each

● Identifying Substances - Learn the tests for various substances and how to properly
identify them
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4. Chemical Reactions
Estimated Lesson Time: 4-8 hours 

Aim: Build on the previous knowledge of chemical changes, help students understand what 
is actually happening in reactions, on a molecular level. Show them how to visually and 
verbally represent reactions. Introduce them to a range of reaction types, how to tell them 
apart and predict what will happen in a given situation. Take a more in depth look at acids 
and alkalis and their related reactions. Introduce the concept catalysts. 

● Understanding Chemical Reactions - Explain chemical reactions as the
rearrangement of atoms; Represent chemical reactions using formulae and using
equations

● Types of Reactions - Introduce combustion, thermal decomposition, oxidation,
displacement and neutralisation reactions

● Acids and Alkalis - Define acids and alkalis in terms of neutralisation reactions;
Introduce the pH scale for measuring acidity/alkalinity; Show how to use various
indicators; Demonstrate the reactions of acids with metals to produce a salt plus
hydrogen; Demonstrate the reactions of acids with alkalis to produce a salt plus
water

● Catalysts - Explain how rates of reactions can change; Explain what catalysts do;
Look at examples of the use of catalysts; Introduce enzymes as biological catalysts

5. Energetics
Estimated Lesson Time: 1-2 hours 

Aim: Qualitatively introduce the energetics of reactions and physical changes. 

● Changes of State - Explore the energy changes when substances change of state
(qualitatively)

● Exothermic and Endothermic Reactions - Understand the reactions can either give
out or absorb heat (qualitatively)
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6. The Periodic Table

Estimated Lesson Time: 4-8 hours 

Aim: Help students understand the periodic table and be able to use it as a tool in answering 
chemical problems. Show them how the properties of elements gradually change across 
the table and show how predictions can be made about unknown behaviour 

● Mass/Atomic Number - Introduce the concept of mass and atomic numbers; Look at
the principles underpinning the periodic table

● Periodicity - Explore the varying physical and chemical properties of different
elements; Look at how the properties of elements change through the periodic table:
periods and groups; metals and non-metals; See how patterns in reactions can be
predicted with reference to the periodic table

● Properties of Elements - Define the properties of metals and non-metals;
Understand the chemical properties of metal and non-metal oxides with respect to
acidity

7. Materials and Reactivity
Estimated Lesson Time: 3-6 hours 

Aim: Look at different materials and their uses. Understand the concept of reactivity and 
how it can be applied to reactions. 

● Reactivity Series - Understand the concept of reactivity; Look at the order of metals
and carbon in the reactivity series; Use the reactivity series to predict displacement
reactions

● Carbon - Explore the use of carbon in obtaining metals from metal oxides; Introduce
petrochemistry, fractional distillation, polymers; Explain the properties of ceramics,
polymers and composites (qualitatively)
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8. Earth and atmosphere
Estimated Lesson Time:  3-6 hours 

Aim: Introduce geology and atmospheric science. Understand the composition and 
structure of the earth as well as the atmosphere and look at the impact of human behaviour 
on each. 

● The Earth - Describe the composition of the Earth and its internal structure; Introduce
a basic understanding of tectonic theory; Cover the rock cycle and the formation of
igneous, sedimentary and metamorphic rocks; Understand Earth as a source of
limited resources and the efficacy of recycling

● The Atmosphere - Investigate the composition of the atmosphere; Cover the Water
and Carbon cycles; Understand the production of carbon dioxide by human activity
and the impact on climate

Estimated Total Time: 26-52 hours




