
 

Key Stage 3 Science  

Units of Work 

Class – Term – Topic Learning Content   (Homework is an extension of classwork or revision for an assessment.) 
 

Year 7 – Autumn –  
 
Forces: Speed and 
Gravity 
 

Speed and acceleration 

 The greater the speed, the shorter the time taken to cover a certain distance. 

 An object’s motion can be represented on a distance-time graph, which can be analysed to find out more 
about the motion. 

 A straight line on a distance-time graph shows constant speed and a curved line shows acceleration. 

 The motion of two objects can be compared and their relative speeds calculated. 
Resultant Force 

 All the forces acting on an object can be combined to find the result – a single force which has the same 
effect. 

 If the resultant force is not zero, the object will speed up, slowdown or change direction. 
Gravity 

 Mass and weight are different, but related. 

 Gravity is a noncontact force that acts between all masses. 

 Every object exerts a gravitational pull on every other object. 

 A planet, like the Earth, has a gravitational field. 

 The gravitational field of the Earth and other objects in the solar system affect space travel. 
 

Year 7 – Autumn –  
 
Matter: Particle Model 
and Separating 
Mixtures 
 

Using the particle model 

 The particle model explains why solids have a fixed shape and cannot flow, NY liquids and gases do you not 
have a fixed shape, and can flow. 

 Particles in solids, liquids and gases have their own internal energy – the energy of particles in a gas is far 
higher than the energy of particles in liquids and solids. 

 The effect of temperatures can be explained using the particle model that explains how the changes of 
state take place in hell solids, liquids and gases expand on heating. 

 We can also explain differences in density, concentration and pressure using the particle model. These 
differences can account for why perfume spreads in a room. 

Separating mixtures 



 If solid material has been mixed with water but has not dissolved, we can separate it by using a filter or a 
sieve. 

 If we heat a liquid it will evaporate, turning into a vapour (gas). If we then call the vapour, it will turn back 
into a liquid. This process is called distillation. 

 We can use information about different boiling points to separate mixtures of liquids distillation is used to 
make perfume and also fuels such as petrol. 

 Soluble substances can be made to travel up filter paper by adding a solvent. 

 If we do this with colour dyes or inks, we find the different colours in the mixture move different distances. 

 This technique is called paper chromatography and can be used to separate mixtures and identify 
chemicals. 

Year 7 – Autumn – 
 
Organisms: Movement 
and Cells 
 

The skeleton 

 The skeleton allows movement at the joints. 

 The skeleton also protects some organs. 

 Most blood cells are made inside bones. 
Muscles 

 Muscles contract to move bones at the joints. 

 Muscles can only contract and relax – they cannot push. 

 Many muscles interact and work in pairs to bring about opposite movements. 
Cells 

 Cells are the building blocks of life. They contain structures called organelles, which all has specific jobs. 

 Microscopes can be used to observe cells and other structures. 

 Some organisms, such as bacteria and Protozoa, consist of only a single cell. They can, nevertheless, carry 
out all necessary life processes. 

How cells work for an organism 

 A human body has a highly organised set of organ systems, organs, tissues and cells. 

 Many cells, such as muscle cells are nerve cells, I’ll specialised, enabling them to carry out a specific task 
more effectively. 

 Body systems can be affected by certain drugs and buy damage to other organs. 
 

Year 7 – Spring – 
 
Reactions: Metals and 
Non-Metals; Acids And 
Alkalis 

Properties of metals and non-metals 

 Most metals are solid and strong. 

 Alloys often have different properties from their component metals, giving them different uses. 

 Many non-metals unreactive gases at room temperature. 

 Some metals and non-metals have unusual properties, for example mercury and bromine. 



 Types of reactions 

 We can represent reactions using equations and particle diagrams. 

 Many metals react with acids to produce a salt plus hydrogen gas. 

 Oxidation is a reaction with oxygen to form an oxide compound combustion and rusting are examples of 
oxidation. 

 More reactive elements will remove less reactive elements from their compounds. 

 This is known as displacement. We can use displacement reactions to predict the reactivity series. 

 The reactivity series is a list of elements (mainly metals) arranged in order of the reactivity. 
Acids, alkalis and indicators 

 We use acids in our everyday lives, for example in food and batteries. 

 We use alkalis not everyday lives, for example in cleaning products and medicines. 

 Some acids and alkalis are hazardous. 

 We can make and use indicators to show how acidic or alkaline a substance is. 

 The pH scale is an important measure of the level of acidity and alkalinity is of a substance. 
Reactions of acids and alkalis 

 Acids react with metals and with alkalis. 

 In these reactions the particles are rearranged – we can show this using diagrams, equations and other 
models. 

 A neutral substance is one with pH seven. It is made when an acid and an alkali exactly neutralise one 
another. 

 Neutralisation reactions can be useful for our health. 
 

Year 7 – Spring – 
 
Electromagnets: 
Voltage Resistance and 
Current 
 
 
 
 
 
 
 

Explaining electric circuits 

 Components in an electric circuit provide opposition to the current, known as resistance, and transfer 
energy to the surroundings. 

 Components and circuits can be arranged in series or in parallel. These arrangements have different effects 
on the voltage and current, and provide different applications. 

 The current, voltage and resistance are related to each other. 

 Models are a good way of explaining what happens in a circuit. 
Current 

 Current is a movement of electrons and is the same everywhere in a series circuit. 

 Currents depends on the ‘push’ given by the battery, known as the voltage. 

 Current divides between loops in a parallel circuit and combines when loops meet. 
Potential difference 



 
 
 
 
 
 
 
 
 
 
  

 Voltage, or ‘potential difference,’ is the amount of energy per unit or charge transferred through the 
electrical pathway. 

 In a series circuit, voltage is shared between each component. In a parallel circuit, voltage is the same 
across each loop. 

Electrostatic force 

 Around a charged object, the electric field affect other charged objects, causing them to be attracted or 
repelled. 

 The field strength decreases with distance. 

Year 7 – Spring – 
 
 Ecosystems: 
Interdependence and 
Plant Reproduction 
 

Relationships in the environment 

 In any environment there are many interlinked food chains. These can be disrupted by factors such as 
toxins entering the food chain, or disease. 

 Food chains usually start with a plant or plant material, called a producer. 

 Animals that eat plants and other animals are consumers and these are found at different levels of a food 
chain. 

 The availability of food is crucial, and insects can play an important role in food security. 
How plants are adapted to reproduce 

 Flowers are adapted in many ways to attract pollinators or use the wind to help pollination. 

 A pollen grain contains the male sex cell in plant reproduction and the ovule is the female sex cell; 
fertilisation is the meeting of these two cells. 

 Plants have evolved different mechanisms to diverse their seeds, increasing their chances of survival. 

 We can use models to investigate the efficiency of seed dispersal. 
 

Year 7 – Summer – 
 
Waves: Sound and 
Light 
 

What sound is 

 Energy is transferred by sound in the form of waves. 

 Sound travels as longitudinal waves (vibrations) passed on by particles of a material. 

 Sounds can be represented by wave forms, showing wavelength, frequency and amplitude. 

 The greater the amplitude of the wave form, the louder the sound. 

 The greater the frequency (and the shorter the wavelength), the higher the pitch. 

 The air is a detector of sound waves of a certain frequency range. 
How sound behaves 

 The denser the medium, the faster sound travels. 



 Sound is transmitted, reflected or absorbed by different types of surface. 

 Echoes occur when sound waves are reflected by hard materials. 
What light is 

 Light travels as transverse waves that carry energy. 

 White light can be split into a spectrum of colours. 

 Coloured light causes an object to appear a different colour. 
How light behaves 

 Light waves can travel through a vacuum. 

 Light can be reflected, absorbed and refracted. 

 When it is reflected, the angle of incidence equal the angle of reflection. Light can form an image in a 
mirror. 

 Light can be reflected through lenses and prisms. 

 Wave properties can be described using a ray diagram as a model. 
 

Year 7 – Summer –  
 
Earth: Earth Structure 
and Universe 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The rock cycle 

 Sedimentary, igneous and metamorphic rocks can be interconverted over millions of years, through 
weathering and erosion, heat and pressure, and melting and cooling. 

 Magma from volcano solidifies to form igneous rock. 

 There is a relationship between the shape of a volcano and the type of magma it produces. 

 There are different ways that fossils can form in sedimentary rock. 

 Rocks are continually being broken down and new rocks are formed. This is described by the rock cycle.  

 The constant movement of the Earth’s crust causes rocks deep underground to be brought to the surface 
and mountain ranges to form. 

The Earth in the universe 

 Distances in space are so vast that special units are used to measure them. 

 Our solar system is a tiny part of a galaxy, one of many billions of galaxies in the universe. 

 Light takes minutes to reach Earth from the Sun, four years from our nearest star and billions of years from 
other galaxies. 

The movement of objects in space. 

 The solar system can be modelled as planets rotating on tilted axis well orbiting the Sun, moons orbiting 
planet, and sunlight spreading out and being reflected. 

 This explains day and year length, the seasons, and how we see objects from Earth. 
 



Year 7 – Summer –  
 
Genes: Variation and 
Human Reproduction 
 

Variation 

 There is variation within a species and this can be measured and classified as continuous or discontinuous 
variation. 

 Variations can be caused by the environment or by inheritance, but many are caused by a combination of 
both factors. 

 Variation between organisms ensures that some organisms survive. 

 Species that have too little variation may become extinct. 
Human reproduction 

 The male and female human reproductive systems are adapted for successful reproduction. 

 Puberty and reproduction are controlled by hormones. Drugs can be used to support infertility and 
contraception. 

 When an egg is fertilised it develops into a foetus. This grows in the uterus until it becomes a fully grown 
baby. 

 Many factors affect the growth and development of a foetus, including the mother’s use of alcohol, 
cigarettes and drugs. 

 

Year 8 – Autumn – 
 
Forces - Contact 
forces and Pressure 

 

Effects of forces 

 Elastic materials behave in a special way when forces such as tension or compression change their shape. 

 Materials can be permanently deformed when they are stretched or compressed by large forces. 

 Stresses on a solid can explain effects such as the scratching of a surface, sinking or breakage. 
Friction and drag 

 Friction is caused by one surface moving over another. 

 If one of the surfaces is a fluid, it is called ‘drag.’ 

 Pressure, floating and sinking 

 Pressure is the force of acting on a certain area. 

 Pressure can act in solids, liquids and gases. 

 An upthrust force affects all objects that are submerged in a liquid. 

 Pressure in a fluid increases with depth. 

 The volume of an object affect the amount of upthrust is experiences in a liquid. 
Forces in equilibrium 

 A force on a moving object may cause its speed to increase or decrease. 
If opposing forces act on an object and more balanced the object is in equilibrium. 

 

Year 8 – Autumn – The periodic table 



 
Matter - Periodic table 
and Elements 
 

 The chemist’s dictionary is called the periodic table. 

 The ingredients of the entire Universe are listed in one place. 
Elements and compounds 

 Atoms of elements combine to form compounds. These compounds have different properties to the 
elements they contain. 

 Compounds are named using chemical formulae. Chemical formula show us which elements a compound 
contains and the relative proportions. 

Using simple models 

 Chemists can represent the building blocks of all materials using simple models and symbols. 

 Chemical models and symbols help us understand how elements join and react together to make new 
materials. 

Special materials 

 Ceramics, polymers and composite materials have been in use for many thousands of years today, many 
new types of materials are being made, based on the chemistry of these earlier materials. These have 
exciting applications - such as racing cars, rockets and modern buildings. 

 

Year 8 –Autumn/Spring 
– 
 
 Organisms - Breathing 
and Digestion 
 

The breathing system 

 Breathing occurs through the action of muscles in the rib cage and diaphragm causing a change in volume 
of the chest. 

 The breathing system as well adapted to get gases in and out of our bodies. 

 During gas exchange, oxygen is transported to cells for aerobic respiration and carbon dioxide is removed 
from the body. 

 Disease and lifestyle can affect our breathing system, for example, asthma and smoking. 
A healthy diet 

 Each component of a healthy diet has a different role. For example carbohydrates provide energy, fibre 
supports the large in testing and protein allows growth and repair. 

 Different foods provide different amounts of energy and different people have different energy 
requirements depending on age and lifestyle. 

 Best salvation and obesity can cause serious health issues. 
The digestive system 

 Each part of the digestive system has a specific role. For example, protein digestion begins in the stomach, 
the small intestine Laos absorption of nutrients and the large in testing removes water. 

 Each organ of the digestive system is well adapted to do its job. 

 Following digestion, food molecules are transported to sells for respiration. 



 Enzymes are biological catalyst and they digest specific food molecules into smaller molecules. 

 Bacteria live in the gut and some of these help us to digest food. 
 

Year 8 – Spring –  
 
Electromagnets - 
Magnetism and 
Electromagnetism 

Magnetic fields 

 Magnetic materials, electromagnets and the Earth create magnetic fields which can be described by 
drawing field lines to show the strength and direction. 

Magnetic attraction and repulsion 

 The stronger the magnet, and the smaller the distance from it, the greater the force of magnetic object in 
the field experiences. 

Explaining electromagnets 

 A current flowing through a wire causes a magnetic field. Its strength depends on the current, the core and 
the number of coils in the solenoid. 

 When a coil of wire is placed in a magnetic field and a current is passed through it, the coil moves. This 
because the coil of wire acts as a magnet its self – an electromagnet. 

Using electromagnets 

 Electromagnetism is the basis of the motors using power tools, mixers and cars. 

 In an electromagnet it is possible to switch the magnetic field off. Metal-recycling plants use 
electromagnets to separate iron and steel from aluminium. 

 

Year 8 – Spring – 
 
 Reactions - Chemical 
energy and Types of 
reaction 

 

Reaction energy and catalysts 

 Some reactions transfer energy to their surroundings – these are known as exothermic reactions. Other 
reactions taking energy from the surroundings – these are known as endothermic reactions. 

 Photosynthesis is the most common endothermic reaction. 

 Catalysts are substances that can speed up or slow down a reaction. Enzymes are examples of biological 
catalysts. 

Combustion and thermal decomposition 

 We can control combustion by understanding what is needed for substances to burn. 

 Combustion changes the atmosphere because of the new products that are formed. 

 Air pollution from combustion can cause rain to become acidic and cause environmental problems. 

 Thermal decomposition reactions happen when substances break down to simpler products when they are 
heated. 

Reactions  

 Chemical elements can join together in many ways to produce an amazing range of different substances. 

 The Law of Conservation of Mass states that mass has never lost or gained in chemical reactions. 



 

Year 8 – Spring – 

 

Ecosystems - 
Respiration and 
Photosynthesis 

 
 
 
 
 
 
 
 

 
 

Aerobic respiration 

 Aerobic respiration uses glucose and oxygen to release energy. 

 The energy released by respiration is needed for muscles to contract. 

 Stamina sports rely mainly on aerobic respiration. 
Anaerobic respiration 

 Anaerobic respiration occurs when you do not have enough oxygen for aerobic respiration. 

 Anaerobic respiration does not release as much energy as aerobic respiration. 

 Brewing and baking or applications of anaerobic respiration (fermentation). 
Photosynthesis 

 Plants have adaptations that allow them to survive and grow, for example, stomata in the leaves. 

 Plants have a network of vessels that transport water and minerals to their leaves and flowers. 

 Healthy plants need certain essential minerals. Without these minerals they show symptoms of mineral 
deficiency. 

 The amount of photosynthesis that takes place in a plant has affected by various factors, including the 
levels of carbon dioxide, light, water and temperature. 

 

Year 8 – Summer – 
 
Energy - Work and 
Heating and cooling 

 

Doing work 

 Work is done and energy transferred when a force moves an object. The bigger the force or distance, the 
greater the work. 

Using machines 

 Machines make work easier by reducing the force needed. Levers and pulleys do this by increasing the 
distance moved, and wheels reduce friction. 

 A lever works through a fulcrum to multiply a force. 

 By working out the size of turning forces we can make sure that structures balance. 
Thermal energy 

 A thermal energy of an object depends upon its mass, its temperature and what it’s made of. 

 Fuels are chemicals that transfer energy by burning. 

 Different fuels store and transfer different amounts of energy. 
Transfer of thermal energy 

 When there is a temperature difference, energy transfers from the hotter to the cooler object. 
Thermal energy is transferred through different pathways, by particles in conduction and convection, and 
by radiation. 

 



Year 8 – Summer –  
 
Earth - Climate and 
Earth resources 

 

Carbon is reused in a variety of ways 

 Nature constantly recycled materials – for example, carbon in the carbon cycle. 

 Carbon is recycled through natural processes in the atmosphere, ecosystems (such as photosynthesis and 
respiration), oceans and the Earth’s crust. 

 It is also used and changed in human activities (such as burning fuels). 
Changing Earth 

 The Earth’s atmosphere has changed over time and is still changing now some human activities are 
thought to affect the rate at which the atmosphere is changing. 

 Greenhouse gases reduce the amount of energy lost from the Earth route through radiation and therefore 
the temperature has been rising as the concentration of those gases has risen. 

 Scientists have evidence that global warming caused by human activity is causing changes in climate. 
Using and re-using the Earth’s resources 

 There is only a certain quantity of any resource on Earth, so the faster it is extracted, the sooner it will run 
out. Recycling reduces the need to extract resources. 

 The need to use land for homes, industry and farming must be balanced against the impact on the Earth’s 
resources. 

 Most metals are found combined with other elements, as a compound, in ores. 

 The more reactive metal, the more difficult it is to separate it from his compound. 
Carbon displaces a less reactive metals, while electrolysis is needed for more reactive metals. 
 

Year 8 – Summer – 
 
Genes – Evolution and 
Inheritance 
 
 
 
 

 

Natural selection and evolution 

 Natural selection is driven by competition for resources and variation within a species. 

 The theory of evolution describes how species change over time. The theory of Charles Darwin suggests 
that this happens by natural selection. 

Maintaining populations 

 Biodiversity is a measure of the living things within an ecosystem. 

 Biodiversity can be measured by the variation within species or by the number of different species in an 
ecosystem. 

 High biodiversity is important to preserve populations and to ensure we have resources such as food, 
medicines and materials. 

 Extinction occurs when no individuals of a species remain. 

 The extinction of dinosaurs is an example of mass extinction. There are several theory suggested for this 
extinction. 

 Gene banks are away a preserving genetic materials are plants and prime animals prior to extinction. 



Inside the nucleus 

 DNA has a very complex structure. Understanding the structure of DNA allows us to understand how it 
determines our features. 

 Chromosomes and genes are portions of DNA that carry inherited information. 

 Wilkins, Franklin, Watson and Crick played important roles in discovering the structure of DNA. 
Inheritance 

 Chromosomes from each parent are passed on during reproduction. 

 The features that you have are determined by the form of the genes you inherited from your parents. 

 Some genes can mask the effects of others. 

 A small change in a chromosome or a gene can cause a genetic disorder. 

 Genetic diagrams can be used to model inheritance and to predict the probability of inheriting a specific 
trait 

 

Year 8 – Summer – 

  

Waves - Wave effects 
and Wave properties 
 

Effects of waves 

 Living cells can be damaged by light and other waves, depending on the frequency. 
Audio equipment converts sound into a changing pattern of electric current. 

Waves and energy 

 When a wave travels through a substance, particles move to and fro. 

 Energy is transferred in the direction of movement of the wave. 

 Waves of high amplitude or higher frequency transfer more energy. 
Modelling waves 

 A physical model of a transverse wave demonstrates it moves from place to place, while the material it 
travels through does not. 

 The model describe the properties of speed, wavelength and reflection. 
 

 


