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iLowerSecondary Science Scheme of Work
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	Topic
	iLowerSecondary objective
	Suggested activities

	Structure and function of living organisms: Life processes 
	B7.1.1A Know the seven shared characteristics of living things and be able to relate them to a wide range of organisms in the local and the wider environment.
	Identify things as being alive or not; Recall the life processes: movement, reproduction, sensitivity, growth, respiration, excretion, nutrition; State the meaning of and correctly use the word: ‘organism’.

	Structure and function of living organisms: Cells and organisation
	B7.1.2A Know the structure of a typical animal cell.
B7.1.2C Understand the basic parts of a simple light microscope and their functions. 
B7.1.2D Understand the level of cellular detail that can be seen with a simple light microscope.
B7.1.2E Know the cell wall, cell membrane, cytoplasm, nucleus, permanent vacuole, mitochondria and chloroplasts in a range of familiar and less familiar animal and plant cells.
B7.1.2F Know the functions of the cell wall, cell membrane, cytoplasm, nucleus, permanent vacuole, mitochondria and chloroplasts.
B7.1.2G Know the hierarchical organisation of multicellular organisms from cells to tissues to organs to organ systems to organisms.
B7.1.2H Know the major organs and organ systems of the human body and describe their functions.
B7.1.2I Apply knowledge of human organs and organ systems to other vertebrates.
	Identify the cell nucleus, cell membrane and cytoplasm on a diagram of a cell; List the main features commonly found in animal cells; Identify a cell as an animal cell; Adequately use apparatus that requires the manipulation of more than one part (e.g. a light microscope); Look at prepared slides (e.g. fish scales, hair, newsprint) as an introduction to microscope work – students draw or write about what they see; Justify the classification of an organism as an animal based on cell structure; Justify the classification of an organism as a plant based on cell structure; Suggest reasons for differences between animal cells (in terms of their function); Suggest reasons for differences between plant cells (in terms of their function); Correctly use the term: ‘organ system’; Describe how organs work together as organ systems; Identify and recall the parts in the plant water transport system; State the function of the plant water transport system; Identify and recall the main organs in the digestive system; State the function of the digestive system; Identify and recall the main organs in the circulatory system; State the function of the circulatory system; Identify and recall the main organs in the breathing system; State the function of the breathing system.

	Plants: External structure of plants
	B7.2.1A Identify the relative positions of roots, stems and leaves in a variety of flowering plants in the local and the wider environment.
B7.2.1B Know the functions of roots, stems and leaves.
B7.2.1C Apply knowledge of roots, stems and leaves to a variety of familiar and less familiar flowering plants.
B7.2.1D Know the simple external features of plants living in different habitats.
	Locate and identify plant organs; Correctly use the word: ‘organ’; Describe the functions of major plant organs; Explain how the features of leaves and plant cells are adaptations for photosynthesis; Explain how roots and stems are adapted for their function; Know that plants make carbohydrates in their leaves by photosynthesis and gain mineral nutrients and water from the soil via their roots; Identify the physical environmental factors that make up the environment in a habitat; Describe the adaptations of a range of organisms to their habitats; Compare similar adaptations in animals that live in similar places; Explain how particular adaptations increase the chances of survival.

	Humans and animals: The musculo-skeletal system
	B7.3.1A Understand the structure and functions of the human skeleton, to include support, protection, movement and making blood cells.
B7.3.1B Understand the function of antagonistic muscles in movement.
B7.3.1C Explain the relationship between muscles and bones to bring about movement at the elbow and shoulder.
B7.3.1D Compare the range of movement of a variety of human joints.
	Recall the main functions of the skeleton (support, protection, movement); Identify the main bones in the human skeleton and correctly use the terms: skull, vertebra(e), ribs, sternum, hip, thigh, shin, collar bone, knee cap, ribcage; Describe the basic parts of joints; Classify joints as different types; Use a knowledge of bones and joints to identify problems with them; Explain why antagonistic muscles are used to operate bones in many joints; Describe the action of the biceps and triceps as an example of an antagonistic pair.

	Organisms and their environment: Interactions between living organisms
	B7.4.1A Understand the terms ‘producer’, ‘primary consumer’, ‘secondary consumer’, ‘tertiary consumer’ and ‘decomposer’.
B7.4.1B Know the interdependence of organisms in the environment in terms of feeding relationships by drawing and interpreting food chains and food webs.
	Use food chains to create food webs and identify food chains within food webs; Use a food web to identify food sources for different animals and give reasons for identifying organisms as: carnivores, consumers, herbivores, omnivores, predators, prey, producers; State the resources that organisms need from their habitats and ecosystems; Explain why organisms are in competition in a given habitat; Describe how the distribution of organisms is controlled by the availability of resources; Explain how changes in a population or community in an ecosystem affect other populations; Explain the gains and losses of energy from living organisms.

	[bookmark: _Hlk513451907]Organisms and their environment: Interactions with the environment
	B7.4.2A Know how living organisms are adapted to their habitat, relating these principles to a range of organisms in the local and the wider environment.
B7.4.2B Know the difference between abiotic and biotic factors, using examples of each.
B7.4.2C Understand the effect of changing environmental conditions on the number and distribution
of organisms in a variety of habitats.
	Identify the physical environmental factors that make up the environment in a habitat; Describe the adaptations of a range of organisms to their habitats; Compare similar adaptations in plants and animals that live in similar places; Identify and give examples of inherited variation; Explain how particular adaptations increase the chances of survival; Explain how inherited variation is caused (does not include genes); Correctly use the terms: ‘community’, ‘ecosystem’; Describe how physical environmental factors vary in a habitat, both on a daily basis and seasonally; Identify and give examples of environmental variation; Describe physical and behavioural adaptations of organisms to daily and seasonal changes, including deciduous and evergreen trees, nocturnal organisms, hibernation and migration.







Year 7 Chemistry

	Topic
	iLowerSecondary objective
	Suggested activities

	Matter: Particle model
	C7.1.1A Know the term ‘particle’.
C7.1.1B Know the arrangement of particles in solids, liquids and gases.
C7.1.1C Explain the properties of solids, liquids and gases in terms of particles.
C7.1.1D Understand changes of state in terms of arrangement, movement and energy of particles.
C7.1.1E Describe diffusion using the particle model.

	State that all materials are made from particles; Describe, draw and recognise the arrangement of particles in solids, liquids and gases; 
Describe how moving gas particles cause pressure when they hit the walls of their container; Recognise some effects of pressure (e.g. blowing up a balloon); Describe what happens during changes of state; Use the particle theory to explain the properties of solids, liquids and gases; Describe diffusion as the movement of one substance through another without any external mixing; Recall some everyday examples of diffusion.

	Matter: Hazards and safety
	C7.1.2A Recognise common hazard symbols.
C7.1.2B Understand how to work safely in a laboratory.
	Recall examples of everyday substances that are acids; Recall the purpose of hazard symbols; Recognise the hazard symbols for: dangerous to the environment, corrosive, toxic, explosive, flammable, caution; Recognise common hazards when in the lab and suggest ways of ensuring they do not cause harm; Describe how to control familiar risks; State the meaning of hazard and risk.

	Matter: Pure substances and mixtures
	C7.1.3A Know the difference between a pure substance and a mixture.
C7.1.3B Understand dissolving in terms of particles.
C7.1.3C Know what is meant by the terms ‘solvent’, ‘solute’, ‘solution’, ‘saturated solution’ and ‘suspension’.
C7.1.3D Know what is meant by the term ‘colloid’.
	Describe the difference between a mixture and pure substance; Describe what is seen when a solid dissolves, and correctly use the terms: ‘soluble’, ‘solute’, ‘solvent’, ‘solution’; Describe how some solids can be used to form a solution, and identify the solvent and solute in a solution; Describe what happens when a liquid will not dissolve any more of a solid and use correctly the terms: ‘solubility’, ‘saturated solution’; State what happens to mass in a physical change; Group materials using their states of matter as justification; Classify mixtures as suspensions, colloids and solutions, based on what they look like and whether they separate on standing.

	Matter: Separating mixtures
	C7.1.4A Know methods of separation: filtration, evaporation, simple distillation and paper chromatography.
	Use a knowledge of dissolving to decide how mixtures should be separated; Justify the decision to separate a solution in a certain way; Give examples of where chromatography is used, and describe how chromatography is used to separate mixtures; Give examples of where distillation is used, and describe how distillation can separate mixtures.

	Matter: Elements, atoms and compounds
	C7.1.5A Understand the meaning of the terms ‘element’, ‘atom’, ‘compound’ and ‘molecule’.
	State that all matter is made up of tiny particles called atoms; Explain the difference between an atom and a molecule; Interpret particle models of mixtures, atoms, molecules, elements and compounds.

	Chemical reactions: Chemical reactions introduction 
	C7.2.1A Understand the difference between physical changes and chemical changes.
C7.2.1B Describe reactions in terms of rearrangement of atoms to form new substance(s)/compound(s).
C7.2.1C Understand the terms ‘reactants’ and ‘products’.
C7.2.1D Know combustion as an example of a type of reaction.
C7.2.1E Understand what is meant by a thermal decomposition reaction.
C7.2.1F Describe the formation of carbon dioxide from the thermal decomposition of copper(II) carbonate.
	Explain how chemical reactions are different to physical changes; Describe how atoms are rearranged in chemical reactions; Identify the products and reactants using a word equation; State the meaning of: ‘fuel’, ‘combustion’; Identify thermal decomposition reactions; Describe the formation of carbon dioxide from the thermal decomposition of copper(II) carbonate.


	Chemical reactions: Acids, bases and alkalis
	C7.2.2A Know names and occurrences of common acids, bases and alkalis.
C7.2.2B Know how to detect acids and alkalis using indicators.
C7.2.2C Know the pH scale as a scale from 0 to 14 of acidity and alkalinity.
C7.2.2D Know the reaction between an acid and an alkali as neutralisation.
C7.2.2E Know the general equation for reactions between acids and alkalis.
C7.2.2F Know how to name salts from the names of acids and alkalis and use these in word equations.
	Recall examples of everyday substances that are alkalis; Recall the colour changes associated with litmus indicator; Describe how indicators are used to distinguish between acidic, alkaline and neutral solutions; Describe how universal indicator is used to distinguish between acidic, alkaline and neutral solutions; Describe the main features of the pH scale (numbered scale that shows how acidic or alkaline a solution is, with solutions below pH 7 being acidic, those above pH 7 being alkaline and those at pH 7 being neutral); Recall that acids react with alkalis and this is called neutralisation; Model simple reactions using word equations; Describe the reactions of acids with alkalis (including the salts produced by hydrochloric, sulphuric and nitric acids); Explain how everyday examples of neutralisation are useful (changing the pH of soils).

	Periodic table: Periodic table introduction
	C7.3.1A Know the names and chemical symbols of some common elements.
C7.3.1B Understand how to identify an element as a metal or a non-metal from its position in the Periodic Table.
C7.3.1C Know and describe the typical physical properties of metals and non-metals.
C7.3.1D Relate the physical properties of metals to their uses.
C7.3.1E Know a vertical column of elements as a ‘group’.
C7.3.1F Know a horizontal row of elements as a ‘period’.
	Recall that different materials have different properties; Recall that elements are often represented by symbols; Explain why internationally agreed symbols and conventions are necessary in science communication; Recognise some symbols for common elements; Use the Periodic Table to look up symbols for elements; Relate the uses of different elements to their properties; Identify metals and non-metals by their physical properties.
Use ideas about the Periodic Table to identify the positions of metal and non-metal elements; Describe how the sizes of atoms change in the groups and periods of the Periodic Table.


	Earth and atmosphere: Composition of air
	C7.4.1A Know the approximate composition of gases found in dry air.
C7.4.1B Know uses of the gases found in air.
	Recall the names of the most important gases that are mixed together in air; Know uses of the gases found in air.






[bookmark: _Hlk513802788]Year 7 Physics

	Topic
	iLowerSecondary objective
	Suggested activities

	Energy: Energy from food and fuels
	P7.1.1A Understand that energy is something that is needed to make things change or happen. 
P7.1.1B Know joules (J) and kilojoules (kJ) as units of energy.
P7.1.1C Understand that the energy we need is obtained from food.
P7.1.1D Know a simple method for comparing the amount of energy stored in foods.
P7.1.1E Understand that energy is stored in different ways: thermal energy, chemical energy, kinetic energy, gravitational potential energy, elastic potential energy (strain energy) and nuclear energy.
	Compare the temperature rise of water when some fuels are burned; Identify situations in which energy is stored; Identify situations in which an energy transfer is taking place; Recall the factors that affect the amount of energy needed in a person's diet; Describe the factors that affect body mass; Recall some substances that are used as sources of energy; Identify situations in which energy is stored; Identify situations in which an energy transfer is taking place; Recall the different ways in which energy can be stored; Recall the different ways in which energy can be transferred.


	Energy: Energy transfer
	P7.1.2A Understand that energy can be transferred between energy stores but no energy is created or lost.
P7.1.2B Know ways in which energy is transferred, such as by light, heating, sound, electricity and forces.
P7.1.2C Explain what a fuel is and know examples.
P7.1.2D Know what fossil fuels are and how they were formed. 
P7.1.2E Know the difference between renewable and non-renewable energy sources.
P7.1.2F Know how some renewable energy resources can be used to generate electricity and provide heat.
P7.1.2G Know some advantages and disadvantages of renewable energy sources.
	Recall the law of conservation of energy; Identify situations in which energy is stored; Identify situations in which an energy transfer is taking place; Describe energy-transfer chains for given situations; Recall what power stations are used for; State the meaning of: ‘biomass/biofuel’, ‘fuel’, ‘renewable’, ‘non-renewable’; Describe advantages and disadvantages of different energy resources; Recall examples of renewable and non-renewable fuels and their sources; Recall the different ways in which energy can be stored; Recall some substances that are used as sources of energy; State the meaning of: ‘hydroelectricity’, ‘geothermal’, ‘solar energy’, ‘wind energy’, ‘tidal power’; Recall examples of renewable fuels and their sources; Recall the different ways in which energy can be stored; Recall the different ways in which energy can be transferred.

	Electricity: Electric current
	P7.2.1A Know electric current as a flow of negative charges or flow of electrons, which are negatively charged particles.
P7.2.1B Know that current is measured in amperes (A) using an ammeter connected in series.
	State what is meant by ‘electric field’, and recall the shape and direction of the electric field around a charged object; Describe the effect of an electric field on electrically charged objects; Explain how the transfer of electrons results in the two materials gaining equal and opposite charges; Explain why only negative charges are transferred when you rub an insulating material.

	Electricity: Circuits
	P7.2.2A Understand that in a series circuit the current can only take one route and is the same everywhere.
P7.2.2B Understand that in a parallel circuit there are junctions where the current splits and takes
different routes/branches.
P7.2.2C Understand that in a parallel circuit currents combine when routes/branches meet and the total current entering a junction is the same as the total amount leaving.
	Explain how switches and broken bulbs affect a circuit; Identify common circuit components and their symbols; Model circuits using simple circuit diagrams; Measure current and state its unit; State what is meant by: ‘series circuit’, ‘parallel circuit’; Construct a circuit from instructions provided in the form of a circuit diagram; Describe how changing the number or type of components in a circuit affects the current; Recall the differences between how current behaves in series and parallel circuits and describe and predict what the current is like at different points in a series circuit and parallel circuit; Explain how switches can be used to control different parts of a parallel circuit; Explain why the lights in a house are wired in parallel; Analyse a given parallel circuit and say which components will be on or off with different combinations of switches closed; Recall the link between current and bulb brightness.

	Electricity: Voltage and potential difference
	P7.2.3A Understand that a potential difference is needed to cause a flow of electrons (current) in a circuit.
P7.2.3B Understand that a potential difference is provided by a cell/battery/power pack and that it is a measure of the energy provided by the cell/battery/power pack.
P7.2.3C Understand that the higher the voltage, the more (negative) charges can be ‘pushed’ around the circuit, so the higher the current.
P7.2.3D Know that voltage and potential difference is measured in volts (V) using a voltmeter connected
in parallel to the component (across the component).
P7.2.3E Know that the potential difference across two components connected in parallel is the same.
	Construct a circuit from instructions provided in the form of a circuit diagram; Recall the link between current and bulb brightness; Describe how changing the number or type of components in a circuit affects the current; Describe what the current is like at different points in a series circuit; State what is meant by: ‘voltage’, ‘resistance’; State the units for voltage; Describe how a voltmeter is used; Recall how the current changes when the voltage of the supply changes; Describe how potential difference and energy are linked; Identify the direction in which energy will be transferred in given circumstances; Use a model to explain the idea of voltage; Describe how voltage and energy are linked; Explain why a voltmeter is connected in parallel.



	Electricity: Resistance
	P7.2.4A Understand that the (electrical) resistance of a component is a measure of how hard it is for current to flow through a component.
P7.2.4B Understand that components such as bulbs and resistors that make it more difficult for a current to flow through have a high resistance; components such as copper wire that are easy for a current to flow through have a low resistance.
P7.2.4C Understand that the higher the total resistance of the components in a circuit, the smaller the current that flows.
	Explain why the current increases when the voltage of the supply is increased; Describe how voltage is divided between the components in a series circuit; Describe how voltage varies in a parallel circuit; Describe the relationship between resistance and current; Describe how the resistance of a wire varies with its length and thickness; Explain how a variable resistor works; State what is meant by ‘resistance’ and name its units; Describe the relationship between resistance and current.

	Electricity: Electricity in the home
	P7.2.5A Explain how to reduce the risks when using electrical appliances.
P7.2.5B Know the purpose of fuses and circuit breakers.
	Recall some dangers of electricity; Recall some safety precautions to be followed when using electricity; Identify electrical hazards in a scenario; Describe the job that fuses do; Recall how the different wires are connected in a plug; Apply their knowledge of voltage, current and electrical safety to novel situations.

	Forces: Different types of force
	P7.3.1A Understand that forces are pushes or pulls that can change the speed of an object or the direction it is moving in, or can change the shape of something.
P7.3.1B Understand the difference between contact forces, such as friction, upthrust, air and water resistance, and non-contact forces, such as gravity, magnetism and forces due to static electricity.
P7.3.1C Know and describe the use of the extension of springs in force meters to measure forces.
P7.3.1D Know that the unit of force is the newton (N).
P7.3.1E Understand the use of different-sized arrows to indicate the size and direction of action of a force.
P7.3.1F Explain the effects of balanced and unbalanced forces.
P7.3.1G When discussing objects on or near the Earth, know gravity (gravitational field strength, g) as a force that always pulls things towards the centre of the Earth.
P7.3.1H Know the difference between mass and weight.
P7.3.1I Know that the force of gravity on a given object is less on the Moon than on the Earth.
P7.3.1J Understand the origin of friction, air and water resistance (drag) and upthrust, and know situations in which these forces act.
P7.3.1K Know how forces of friction can be helpful and unhelpful and how they can be changed.
	Describe what a force is; Recall the names of simple forces; State what is meant by: ‘contact force’, ‘non-contact force’; Recall the effects of forces on an object; Classify forces as contact and non-contact; Recall the unit for measuring forces; Describe how to use a force meter, newtonmeter; State what is meant by: ‘mass’, ‘weight’; Recall the direction in which gravity acts; Identify situations and places where different forces are likely to be found; Represent sizes and directions of forces using arrows; Explain the difference between mass and weight; State what is meant by: ‘balanced forces’, ‘unbalanced forces’; Explain the effects of balanced and unbalanced forces in simple situations; Recall the direction in which gravity acts; Recall the factors that affect the strength of gravity; State the meaning of ‘gravitational field strength’; Explain why the weight of an object changes if taken to the Moon, but not its mass; Recall that planets and natural satellites are kept in orbit by gravity; Name different forces, such as weight, friction, upthrust, drag; Identify the forces acting on moving and stationary objects, and the directions in which they act.

	Forces: Pressure
	P7.3.2A Understand that pressure is the amount of force acting on a certain area.
P7.3.2B Know that the unit of pressure is N/m2 or pascals (Pa).
P7.3.2C Know simple situations where size of pressure is important.
	State what is meant by: ‘pressure’; Recall that 1 Pa = 1 N/m2; Describe how the pressure depends on force and area; Describe the effects of high or low pressure in simple situations; Explain applications of pressure in different situations.

	Waves: Types of waves



	P7.4.1A Understand what is meant by a longitudinal wave, using sound waves as an example. 
P7.4.1B Understand what is meant by a transverse wave, using waves on the surface of water as an example. 
P7.4.1C Know that all waves can be reflected.
P7.4.1D Know what happens when waves meet and what superposition means.
	Use a model incorporating the idea of vibrations to explain how sound travels through different materials; State the meaning of: ‘transverse wave’, ‘longitudinal wave’; Recall what sort of waves sound waves and waves on water are; Recall that waves transfer energy without transferring matter; Model transverse and longitudinal waves; Compare longitudinal and transverse waves; State the meaning of superposition, and give examples; Explain why the intensity of sound waves decreases with increasing distance from a source in terms of the waves spreading out.

	Waves: Introduction to sound
	P7.4.2A Understand what causes sound in terms of vibrations of objects.
P7.4.2B Understand the terms ‘volume’, ‘pitch’, ‘frequency’ (measured in hertz, Hz) and ‘amplitude’, and the links between them.
	Recall that sounds are made by vibrations; State the meaning of ‘pitch’, ‘volume’, ‘intensity’, ‘frequency’, ‘amplitude’; Describe how to make different sources of sound louder or quieter, or make sounds of different pitches; Relate the size of a source of sound to the pitch of the sound it produces; Relate the volume/intensity of a sound to the size of the vibrations producing it.

	Waves: Sound waves
	P7.4.3A Know how sound travels through a medium.
P7.4.3B Know how moving vibrations form a wave.
	Recognise that all matter consists of particles; Identify a solid, liquid or gas from the arrangement of particles; Recall that sound travels through different materials by vibrations, and needs a medium; Describe how a sound changes as you get further from the source; Use the terms ‘frequency’, ‘amplitude’, ‘speed’ to describe waves; Recall that waves transfer energy without transferring matter; Explain why sounds are fainter further from the source in terms of the waves spreading out; Use a model incorporating the idea of vibrations to explain how sound travels through different materials; State the meaning of: ‘transverse wave’, ‘longitudinal wave’; Recall what sort of waves sound waves and waves on water are.

	Waves: Sound detection
	P7.4.4A Know how animals use ears to detect sound.
P7.4.4B Know how a microphone converts sound into electrical signals.
P7.4.4C Know that sound waves transfer energy, and describe ways in which sound is used.
	Recall that sounds are made by vibrations; State the meaning of ‘pitch’, ‘volume’, ‘intensity’, ‘frequency’, ‘amplitude’; Describe how to make different sources of sound louder or quieter, or make sounds of different pitches; Relate the size of a source of sound to the pitch of the sound it produces; Relate the volume/intensity of a sound to the size of the vibrations producing it; Apply knowledge of sound to new contexts; Recall that sounds can be detected by sound meters and microphones; Describe the functions of the parts of the ear; Describe how microphones convert sound into electrical signals.
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	Topic
	iLowerSecondary objective
	Suggested activities

	Structure and function of living organisms: Life processes 
	B8.1.1A Know the difference between breathing and respiration.
B8.1.1B Know the difference between excretion and defaecation.
	Correctly use the terms: ‘breathing’, ‘breathing rate’, ‘ventilation’, ‘inhalation’, ‘exhalation’, ‘respiration’; Recall what happens in respiration; Identify the main organs of the human gaseous exchange system; Describe the functions of the organs in the human gaseous exchange system and how breathing movements occur; Investigate the difference between excretion and defaecation.

	Structure and function of living organisms: Cells and organisation
	B8.1.2A Explain how cells may have adaptations for particular functions, using cilia and microvilli as examples.
B8.1.2B Identify the slime capsule, cell wall, cell membrane, flagella, nucleoid and plasmids in a generalised bacterial cell.
B8.1.2C Explain the functions of the slime capsule, cell wall, cell membrane, flagella, nucleoid and plasmids in a generalised bacterial cell.
B8.1.2D Know the similarities and differences between generalised plant, animal and bacterial cells.
	Explain how specialised cells keep the lungs clean (mucus production and ciliated epithelial cells); Explain how the lungs are adapted for efficient gas exchange; Describe, identify and state the basic functions of the parts of a bacterial cell (soft cell wall, flagella, cytoplasm, cell membrane, chromosome); List the main features commonly found in animal, plant and bacterial cells; Identify a cell as an animal, plant or bacterial cell.



	Structure and function of living organisms: Movement of molecules
	B8.1.3A Know the process of diffusion and relate this to the movement of substances in and out of cells.
B8.1.3B Understand the concept of a diffusion gradient.
	Recall where digested food enters the blood; Describe the function of blood plasma; Describe the features of the small intestine wall; Explain how diffusion occurs in terms of movement of particles; Explain how and why a diffusion gradient is maintained for oxygen and carbon dioxide between the blood and lungs.

	Plants: Transport of water and minerals
	B8.2.1A Know how water and minerals are absorbed and transported in flowering plants.
B8.2.1B Explain why plants need minerals, using nitrate and magnesium ions as examples.
	Describe how water and mineral salts are absorbed and moved around a plant; Describe how water is lost from a plant; Explain how wilting occurs; Explain how the features of leaves and plant cells are adaptations for photosynthesis; Explain how roots and stems are adapted for their function; Explain the importance of nitrates to plants.

	Plants: Fertilisers
	B8.2.2A Explain how fertilisers can increase crop yield.
B8.2.2B Know the advantages and disadvantages of natural and artificial fertilisers.
	Describe why plants are cross-bred; Identify the desired outcome of cross-breeding; Describe how increased human population growth affects food supply; Describe how selective breeding is done; Explain how attack of plants by pests and pathogens can have an impact on human populations; Recall the main nutrients required by plants and identify signs that a plant may be lacking in nutrients (in general terms only); Explain how food production for humans can be increased using different plant varieties and pest-management strategies (including insecticides and herbicides).

	Humans and animals: The digestive system
	B8.3.1A Know the main components of the digestive system and their functions.
B8.3.1B Know the components of a balanced diet.
B8.3.1C Know the difference between starvation and malnutrition and the effects of nutritional deficiencies.
B8.3.1D Know how energy requirements vary with age and activity levels.
B8.3.1E Know that different foods have different energy values.

	Identify and recall the main parts of the human digestive system; Explain why digestion is necessary; Recall what is meant by a ‘balanced diet’; Explain the benefits of a balanced diet and correctly use the term: ‘malnutrition’; Explain how deficiency diseases are caused; Describe the factors that may lead to obesity; Explain the links between specific forms of malnutrition, diet and lifestyle; Recall how food acts as a fuel for the body; Recall some good sources of carbohydrates, fats, proteins and fibre; State what is shown on food labelling; Recall the names of the nutrients in food; Interpret nutrition information labels; Use nutrition information labels to perform calculations.

	Humans and animals: Breathing and respiration
	B8.3.2A Recognise the main components of the respiratory system and their functions.
B8.3.2B Explain the role of cartilage in keeping airways open.
B8.3.2C Know and describe the mechanism of breathing to move air in and out of the lungs.
B8.3.2D Understand the term ‘gas exchange’.
B8.3.2E Describe the effects of smoking.
B8.3.2F Understand the term ‘aerobic respiration’ and correctly use the terms ‘breathing’ and ‘respiration’.
	Recall what happens in respiration; Identify the main organs of the human gaseous exchange system; Describe the functions of the organs in the human gaseous exchange system and how breathing movements occur; Correctly use the terms: ‘breathing’, ‘breathing rate’, ‘ventilation’, ‘inhalation’, ‘exhalation’; Describe what happens during gas exchange; Describe how gases are carried around the body (in the blood); Describe what happens when muscles contract and relax; Use a model to explain how lungs expand and contract; Describe how breathing rate and heart rate are affected by exercise; Recall some harmful chemicals in tobacco smoke; Recall ways in which gas exchange in the lungs can be reduced; Describe how substances reach respiring cells from the blood and how waste products are returned to the blood; Describe the effects of nicotine, tar and carbon monoxide in tobacco smoke; Describe how asthma, emphysema and tobacco tar can reduce gas exchange.

	Organisms and their environment: Interactions between living organisms
	B8.4.1A Know how to draw and interpret pyramids of number.
B8.4.1B Know how to interpret food chains and food webs in terms of energy flow.
B8.4.1C Explain ways in which energy is lost between trophic levels.
	Define feeding relationships in terms of energy flow; Describe the sources and effects of some pesticides; Explain the gains and losses of energy from living organisms; Sketch pyramids of numbers; Explain the effects of some persistent pesticides on ecosystems; Interpret models of energy transfer (pyramids of numbers); Use food chains to create food webs and identify food chains within food webs; Use a food web to identify food sources for different animals and give reasons for identifying organisms as: carnivores, consumers, herbivores, omnivores, predators, prey, producers; State the resources that organisms need from their habitats and ecosystems.

	Organisms and their environment: Interactions with the environment
	B8.4.2A Explain how toxic materials can accumulate along food chains.
	Define feeding relationships in terms of energy flow; Describe the sources and effects of some pesticides; Explain the gains and losses of energy from living organisms; Sketch pyramids of numbers; Explain the effects of some persistent pesticides on ecosystems.





Year 8 Chemistry

	Topic
	iLowerSecondary objective
	Suggested activities

	Matter: Identification of pure substances
	C8.1.1A Understand that a pure substance has a fixed melting and boiling point.
C8.1.1B Know a physical test to show whether a sample of water is pure.
C8.1.1C Understand that a mixture may melt or boil over a range of temperatures.
C8.1.1D Know what is meant by an ‘alloy’ and know some examples.
C8.1.1E Relate properties of alloys to uses.
	Describe what happens during changes of state; State what happens at a material’s melting, freezing and boiling point; State what is meant by: ‘pure’; State the meaning of: ‘alloy’; Explain why metals are often alloyed with other elements; State that a pure material has a fixed melting point and boiling point; Describe how impurities alter melting, freezing and boiling points; Identify a pure substance from its melting or boiling point; Use models to explain why converting pure metals into alloys often increases the strength of the product.

	Matter: Elements, atoms and compounds
	C8.1.2A Know Dalton’s atomic model.
C8.1.2B Know common chemical symbols and common chemical formulae.
C8.1.2C Understand that chemical formulae show the ratio of elements in a compound and be able to
use these formulae.

	Recall that different elements have different physical properties; Identify the chemical symbols for some common elements and vice versa; Record two-letter symbols correctly; Model more complex chemical reactions using word equations; Describe how atoms are rearranged in chemical reactions; Write simple chemical formulae from information on structure; Interpret formulae to identify the types of and ratio of atoms in a compound.

	Chemical reactions: Reactions involving oxygen 
	C8.2.1A Describe the combustion of elements in oxygen, including magnesium, hydrogen and sulphur.
C8.2.1B Understand the term ‘oxidation’ as gain of oxygen.
C8.2.1C Know the chemical properties of metal and non-metal oxides with respect to acidity/alkalinity.
	Describe the combustion of hydrocarbons (in terms of reactants and products); State the meaning of: ‘oxidation’; Describe the reactions of metals with oxygen; Recall examples of non-metal oxide pollutants caused by burning fossil fuels and their impurities; Describe the reactions of non-metals with oxygen; Identify and explain the products formed by the oxidation of metals; Describe the reactions of metals with water; Use the reactions of some alkali metals with water to predict the reactions of other alkali metals with water (in terms of what happens, not reactivity).

	Chemical reactions: More on combustion
	C8.2.2A Know about an experiment to show the products of combustion of a hydrocarbon.
C8.2.2B Know about a test for the presence of water using anhydrous copper(II) sulphate.
C8.2.2C Know about a test for the presence of carbon dioxide using limewater.
C8.2.2D Understand the fire triangle.
C8.2.2E Know how air pollution may be caused by the combustion of sulphur and the complete/incomplete combustion of carbon in fossil fuels.
C8.2.2F Know the environmental problems caused by air pollution and ways of reducing them.
	State the meaning of: ‘fuel’, ‘combustion’; State the meaning of ‘hydrocarbon’; Describe the combustion of hydrocarbons (in terms of reactants and products); Identify the products and reactants using a word equation; Describe the tests for carbon dioxide and water; Name the three sides of the fire triangle; Describe how to stay safe in familiar situations; Explain the products formed by the complete and incomplete combustion of hydrocarbons; Explain the problems caused by incomplete combustion; Explain how sulphur dioxide and nitrogen oxides are produced in some combustion reactions; Explain how sulphur dioxide and nitrogen oxides help to cause acid rain.

	Chemical reactions: Reactions of metals
	C8.2.3A Know the reactions of some metals with oxygen and know what is meant by ‘corrosion’.
C8.2.3B Know experiments to find the conditions needed for rusting of iron.
C8.2.3C Know simple methods of preventing rusting by barrier methods and galvanising.
C8.2.3D Describe the reactions of some metals with water.
C8.2.3E Describe the reaction of dilute acid with some metals such as magnesium to produce a salt plus hydrogen.
C8.2.3F Know how to test for hydrogen gas.
	Describe the corrosion of metals by reactions with oxygen; Identify and explain the products formed by the oxidation of metals; State the meaning of: ‘rusting’; Recall ways in which iron can be prevented from rusting; Recall some reactions that happen slowly and some that happen quickly; Relate the uses of different elements to their chemical properties; Model simple oxidation reactions using word equations; Explain how barrier methods protect iron from rust; Identify the products and reactants using a symbol equation; Model simple reactions using balanced symbol equations; Describe the reactions of different metals with water; Describe the gas test for hydrogen; Relate the uses of different elements to their chemical properties; Describe the reactions of acids with metals; Recall which salts are produced by which acids; Recall some reactions that happen slowly and some that happen quickly; Relate the uses of different elements to their chemical properties.

	Periodic table: Brief history of the Periodic Table
	C8.3.1A Know the principles behind Mendeleev’s Periodic Table.
C8.3.1B Know how the modern Periodic Table is organised.
	Use the Periodic Table to look up symbols; Identify the alkali metals, halogens, transition metals and noble gases in the Periodic Table; State what elements in the same group of the Periodic Table share; Recall that the noble gases are chemically inert compared with other elements; Recall the typical properties of alkali metals; Recall the typical properties of halogens; Explain how Mendeleev made predictions using his table; Describe how the Periodic Table is arranged (in terms of elements in groups of similar properties).

	Periodic table: Trends in the Periodic Table
	C8.3.2A Identify and describe trends in physical properties of elements in the Periodic Table.
C8.3.2B Identify and describe trends in chemical properties of elements in the Periodic Table.
	Identify metals and non-metals by their physical properties; Use ideas about the Periodic Table to identify the positions of metal and non-metal elements; Describe how the Periodic Table is arranged (in terms of elements in groups of similar properties).

	Earth and atmosphere: Earth’s structure
	C8.4.1A Know and describe the main parts of the structure of the Earth.
	Recall that the Earth consists of a core, mantle and crust; Describe the core, mantle and crust.

	Earth and atmosphere: Types of rocks
	C8.4.2A Describe the formation of igneous, sedimentary and metamorphic rocks and the links between them in the rock cycle.
C8.4.2B Know what is meant by ‘weathering’ and ‘erosion’ of rocks.
C8.4.2C Know what is meant by a ‘mineral’ and an ‘ore’.
C8.4.2D Understand that ores are sources of metals and that there is a limited supply on Earth.
C8.4.2E Know environmental problems associated with obtaining ores.
C8.4.2F Know reasons for recycling.
	Describe how igneous rocks are formed; Recall the names of some igneous and metamorphic rocks; Describe the textures and properties of igneous and metamorphic rocks; Describe how metamorphic rocks are formed; Explain how the size of crystals in igneous rocks is evidence for the speed of cooling and describe some factors that affect this; Recall the names of some sedimentary and metamorphic rocks; Describe the textures and properties of sedimentary rocks; Describe how sedimentary rocks are formed; Describe the link between the size of rock fragments deposited and the water or wind speed; Recall some examples of physical changes and of chemical changes; Describe the effect of physical and biological weathering on rocks; Explain why rainwater is slightly acidic; Describe the effect of chemical weathering on rocks; Recall how weathered rocks are eroded and explain how fragments get worn down during transport; Recall some uses for rocks and some products made from limestone; Recall that metals can be recycled; Recall how some elements are found in their native states; Recall how metals are extracted from ores taken from the Earth’s crust; Explain the advantages of recycling metals; Evaluate the environmental effects of quarrying and mining.

	Earth and atmosphere: Oxygen in air
	C8.4.3A Know experiments to find the approximate percentage of oxygen in air using iron and copper.
	Plan and carry out investigations and experiments designed to measure the percentage of oxygen in air.






Year 8 Physics

	Topic
	iLowerSecondary objective
	Suggested activities

	Energy: Energy transfer
	P8.1.1A Understand the difference between thermal (heat) energy and temperature.
P8.1.1B Understand that the amount of thermal energy stored in an object depends on its mass, its temperature and what it is made from.
P8.1.1C Understand that a temperature difference between two objects leads to thermal energy transfer from the hotter to the cooler one.
P8.1.1D Know how energy can be transferred through conduction, radiation and convection.
	Recall some units for measuring temperature; Recall that energy will be transferred by heating between materials at different temperatures; Explain how internal energy and temperature are different; Identify the direction in which energy will be transferred in given circumstances; Describe how energy is transferred in convection; Describe convection in terms of density and pressure differences; Use ideas about energy and bonds to explain why there is no change in temperature of a solid, liquid or gas at its melting point or boiling point; Recall that energy can be transferred by heating in conduction, radiation and convection; Recall examples of common thermal conductors and insulators; Identify the process(es) in which energy is transferred by heating in a given situation; Describe how energy is transferred in conduction, convection and radiation; Explain why particular materials are used for given purposes; Use the particle model of matter to explain energy transfers by conduction and convection.

	Energy: Conservation of energy
	P8.1.2A Understand the law of conservation of energy.
P8.1.2B Understand the use of Sankey diagrams to show energy transfers.
P8.1.2C Understand and use the term ‘efficiency’.
P8.1.2D Understand how our energy use is calculated and charged for in energy bills.
P8.1.2E Know ways of reducing energy use and costs.

	Identify situations in which energy is stored; Identify situations in which an energy transfer is taking place; Recall the different ways in which energy can be stored; Recall the different ways in which energy can be transferred; Recall the law of conservation of energy; Identify situations in which energy is stored; Identify situations in which an energy transfer is taking place; Describe energy transfer chains for given situations; Identify useful and wasted energies; Match Sankey diagrams to simple situations; State the meaning of efficiency and recall some advantages of efficient appliances; Identify useful and wasted energies; Describe whether one machine is more efficient than another; Describe what ‘power’ means, and the relationship between watts and joules/second; Recall that electricity and mains gas are charged for on the basis of the energy transferred; Explain why power companies use the kWh as a measure of energy; Recall some advantages of low-energy appliances; Use data to consider cost efficiency by calculating payback times; Evaluate different ways of keeping something warm; Use data to evaluate methods of reducing carbon emissions.

	Energy: States of matter
	P8.1.3A Explain the properties of the three states of matter in terms of particles. 
P8.1.3B Explain expansion, contraction and changes in density in terms of particles.
	Describe the three states of matter in terms of shape, volume and compressibility; State what is meant by ‘diffusion’, ‘contraction’ and ‘expansion’; Use the particle model of matter to explain the properties of solids, liquids and gases, and how their movement changes with temperature; Use the particle model of matter to explain expansion and contraction at different temperatures; State what is meant by ‘density’ and recall its units and the factors that affect it; Describe how the volumes and densities of substances change at different temperatures; Identify some consequences of changing the temperature of objects or substances, such as structures expanding or contracting; Explain how density depends on mass and volume; Use the particle model of matter/particle theory to explain density changes at different temperatures.

	Energy: Changes in state
	P8.1.4A Know changes in state in terms of particles.
P8.1.4B Know that the temperature stays constant during changes in state.
P8.1.4C Know the anomalous property of water around its freezing point.
	Recall that ice is less dense than water; Describe the ways in which the volume and density changes during the water–ice transition are different from other materials; Explain how chemical changes are different from physical changes and recall some examples of each type; Recall that a change of state of a pure substance takes place at a constant temperature; Compare densities of materials and link them to the mass of the particles and how closely they pack together; Explain why ice is less dense than water; Use the idea of latent heats when discussing changes of state.

	Earth and space: Models of the Solar System
	P8.2.1A Know Ptolemy’s geocentric model and Copernicus’ heliocentric model of the Solar System.
P8.2.1B Understand how knowledge of the modern Solar System has been developed through the use of telescopes on Earth and in space, space probes, photography and the detection of electromagnetic waves.
P8.2.1C Know some evidence for the shape of the Earth.
P8.2.1D Know the names of the eight planets in the Solar System in order of increasing distance from the Sun.
	Explain how we see the Moon; Describe how the Earth, Moon and planets move; Describe the positions of the Earth and planets in the Solar System; Describe some ways of investigating the planets; Compare the geocentric and heliocentric models of the Solar System; Use a model to explain why we see phases of the Moon; Explain how technological developments have increased our knowledge of the Solar System; Explain why the heliocentric model is our current model of the Solar System; Compare different theories for the origin of the Moon; Use a model to explain why we have partial and total solar eclipses.

	Earth and space: Beyond our Solar System
	P8.2.2A Understand that our Sun is a star and that a galaxy is a large collection of billions of stars.
P8.2.2B Understand that our Solar System is in the Milky Way galaxy and that the Universe is a large collection of billions of galaxies.
P8.2.2C Understand that a light year is the distance travelled by light in a year.
	State the meaning of: ‘Sun’, ‘star’, ‘galaxy’, ‘Universe’, ‘constellation’; Describe the Milky Way; State the meaning of: ‘light year’; Explain that stars in a constellation only appear to be close to each other; Compare the relative sizes and distances of objects in space; Describe the different shapes of galaxies and relate the view of the sky to a planet’s position in a galaxy; Describe some ways in which astronomers can detect planets orbiting stars other than the Sun.

	Forces: More on pressure
	P8.3.1A Explain pressure and its effects in terms of particles.
P8.3.1B Know and describe how pressure in liquids and gases changes with depth or height.
	State what is meant by ‘gas pressure’ and recall some of its effects; Recall that pressure in a fluid changes with depth; Describe how pressure in a fluid increases with depth; Use the particle model of matter to describe the causes of pressure in fluids.

	Forces: More on types of forces
	P8.3.2A Explain why some objects float using forces of weight and upthrust.
P8.3.2B Explain whether an object will sink or float in terms of density.
P8.3.2C Know that air resistance and water resistance are types of drag.
P8.3.2D Describe the causes of drag and how drag forces can be increased and decreased.
	State what is meant by ‘upthrust’; Explain why an object floats; Recall the factors that affect the amount of upthrust on an object; Work out if something will float; Use ideas about density changes to explain how a hot air balloon flies/how the depth of a submarine is controlled; Recall the different types of resistive forces and describe how they affect movement; Describe how drag changes with speed; Explain the effects of balanced forces in simple situations; Describe the ways in which the size of drag forces can be changed; Describe the causes of air and water resistance; Explain why a vehicle needs a force from the engine to keep moving at a constant speed.

	Forces: More on gravity
	P8.3.3A Know that the greater the mass of an object, the stronger the gravitational force it exerts.
P8.3.3B Know how to use the formula weight = mass (m) × gravitational field strength (g), and know that the approximate value of the gravitational field strength (g) on the surface of the Earth is 10 N/kg.
P8.3.3C Know that the gravitational force of Earth acting on an object decreases as the object moves further away from the centre of the Earth.
P8.3.3D Know that the gravitational force (force of gravity) is weaker if objects are further apart.
P8.3.3E Describe the effect of gravity in making the Earth spherical.
P8.3.3F Know that gravitational force causes moons to orbit planets and causes the planets to orbit the Sun.
P8.3.3G Know that gravitational force causes artificial satellites to orbit the Earth and causes comets to orbit the Sun.
P8.3.3H Understand the terms ‘natural satellite’ and ‘artificial satellite’.
P8.3.3I Know some uses of artificial satellites.
	Recall the direction in which gravity acts; Recall the factors that affect the strength of gravity; State the meaning of ‘gravitational field strength’; Explain why the weight of an object changes if taken to the Moon, but not its mass; Recall that planets and natural satellites are kept in orbit by gravity; Describe how mass and distance affect the strength of gravity; Recall the shape and direction of a magnet’s magnetic field, and its effect on magnetic materials and other magnets; Describe the Earth’s magnetic field and its effect on compass needles; Recall the variables that affect the strength of gravity.



	Forces: Magnetism
	P8.3.4A Know that a bar magnet has a north(-seeking) pole and a south(-seeking) pole.
P8.3.4B Know that a compass is a magnet that points north.
P8.3.4C Know that like poles repel each other and opposite poles attract each other.
P8.3.4D Know that the magnetic field is the space around a magnet in which the magnetic force has an effect.
P8.3.4E Know how to find the shape of the magnetic field around a magnet.
P8.3.4F Know about the Earth’s magnetic field and how compasses are affected by it.
	State what is meant by a ‘magnetic field’ and recall the shape of the field of a bar magnet; Describe the effect of the Earth’s magnetic field on compass needles; Explain how to arrange two magnets so that they attract or repel each other; Recall the direction of a magnet’s magnetic field; Explain how a compass can be used together with maps for navigation; Explain how a plotting compass can be used to show the shape and direction of a magnetic field; Describe the Earth’s magnetic field and explain why a magnetic compass needle points north; Describe the shape of the magnetic field between two bar magnets in different arrangements; Use ideas about the Earth’s magnetic field to explain variation, dip and deviation.

	Waves: Light








	P8.4.1A Know that light is a way of transferring energy from one place to another.
P8.4.1B Know that light waves are transverse waves.
P8.4.1C Know some differences between light and sound waves.
P8.4.1D Understand that when light rays meet an opaque object some are reflected and some are absorbed.
P8.4.1E Understand the difference between the terms ‘transparent’ and ‘translucent’.
	Recall that light travels in straight lines and can pass through empty space; State the meaning of: ‘opaque’, ‘translucent’, ‘transparent’, ‘reflect’, ‘scatter’, ‘transmit’, ‘absorb’; Use the ray model of light to explain how we see things that are not sources of light and to explain how shadows are formed; Recall that sound does not travel as quickly as light, and sound needs a medium through which to travel but light does not; State the meaning of ‘transverse wave’ and recall that light waves are transverse waves; Compare longitudinal and transverse waves; Represent the path of light as straight lines with arrows on diagrams and describe how you can demonstrate that light travels in straight lines; Use a ray diagram to explain how shadows are formed and to explain image formation in pinhole cameras.

	Waves: Reflection of light
	P8.4.2A Understand the use of ray diagrams and the terms ‘incident ray’, ‘reflected ray’, ‘normal’, ‘angle of incidence’ and ‘angle of reflection’.
P8.4.2B Know an experiment to show that, when light hits a mirror, the angle of incidence equals the angle of reflection.
P8.4.2C Know how an image is formed in a plane mirror.
P8.4.2D Know the properties of an image formed in a plane mirror.
P8.4.2E Know what happens when light hits a rough, opaque surface.
	State the meaning of: ‘reflect’, ‘scatter’, ‘transmit’, ‘absorb’, ‘reflection’, ‘angle of incidence’, ‘angle of reflection’, ‘normal’, ‘plane mirror’; Describe some uses of plane mirrors; Describe the difference between even reflection and scattering, and recall the law of reflection; Use the ray model of light to explain how we see things that are not sources of light; State the meaning of: ‘diffuse’, ‘specular’, ‘incident ray’, ‘reflected ray’; Use the ray model of light to explain how a periscope works; Use ray diagrams to explain the law of reflection and to describe the differences in light reflected from smooth and rough surfaces; Describe the characteristics of the image formed by a plane mirror and use ray diagrams to explain its formation.

	Waves: Refraction of light 
	P9.4.3A Know that refraction is the change of direction of light that happens when light passes from one transparent material to another.
P9.4.3B Know that light travels more slowly in materials such as glass and water than it does in air.
P9.4.3C Know that when light travels from air to (more dense) materials such as glass and water, the light bends towards the normal (and vice versa).
	Describe some uses of lenses; State the meaning of: ‘refraction’, ‘angle of refraction’, ‘refracted ray’, ‘convex lens’, ‘converging lens’; Recall that light travels at different speeds in different materials; Draw ray diagrams to describe the refraction of light as it passes into and out of different media; Describe the effects of convex lenses on parallel beams of light.





Year 9 Biology

	Topic
	iLowerSecondary objective
	Suggested activities

	Structure and function of living organisms: Life processes 
	B9.1.1A Know the basic structure of viruses and understand that viruses are obligate parasites causing harm to the cells of living things.
B9.1.1B Know how a virus reproduces and use this to explain why viruses may not be classed as living organisms.
B9.1.1C Know that plant and animal cells respire to produce ATP to provide energy for cells.
B9.1.1D Know how to model respiration using a word equation and a balanced symbol equation for aerobic respiration only.
	State different ways in which diseases may be caused; Define the meaning of: ‘disease’, ‘infectious/communicable disease’, ‘non-communicable disease’, ‘genetic disease’, ‘deficiency disease’, ‘autoimmune disease’, ‘symptom’; Recall that infectious diseases are caused by pathogens; Describe and identify the basic parts of a virus particle; Describe what the protein coat and genetic material in a virus do; Identify differences between the structures of different microbes; Recall the life processes (MRS GREN); Recall the five kingdoms of organisms; State the meaning of: ‘multicellular’, ‘unicellular’; Identify organisms that are unicellular and those that are multicellular; Explain why multicellular organisms need efficient transport systems; Use a knowledge of diffusion to explain how materials enter and leave unicellular organisms; Recall what happens in anaerobic respiration in humans; Explain why aerobic and anaerobic respiration occur in humans at the same time.

	Structure and function of living organisms: Pathogens
	B9.1.2A Know the difference between the terms ‘pathogen’ and ‘parasite’.
B9.1.2B Understand that, in addition to viruses, some bacteria, some fungi and some protocists cause disease.
B9.1.2C Understand that antibiotics are effective against bacteria but not against viruses.
B9.1.2D Know the problems associated with overuse of antibiotics in humans and farmed animals.
B9.1.2E Understand how vaccination helps to prevent the spread of disease in communities.
	State different ways in which diseases may be caused; Define the meaning of: ‘disease’, ‘infectious/communicable disease’, non-communicable disease’, ‘genetic disease’, ‘deficiency disease’, ‘autoimmune disease’, ‘symptom’, ‘pathogen’, ‘parasite’; Recall that infectious diseases are caused by pathogens; Describe and identify the basic parts of a virus particle; Describe what the protein coat and genetic material in a virus do; Identify differences between the structures of different microbes; Identify effects and side effects of some drugs; Describe the importance of testing drugs for human use; State what is meant by a placebo; Describe the steps taken when a new drug is tested before it can be released to market; Describe the use of placebos, randomisation and control groups in drug testing; Explain the importance of using placebos, sample size, randomisation and control groups in drug testing; Compare and contrast types of variation by analysis using quartiles and interquartile ranges.

	Structure and function of living organisms: Movement of molecules
	B9.1.3A Explain how temperature and concentration affect rate of diffusion.
B9.1.3B Know how to calculate and compare surface area:volume ratios.
	Recall what happens in respiration (only in terms of releasing energy from food using oxygen); Recall where digested food enters the blood; Describe the function of blood plasma; Describe the features of the small intestine wall; Explain how diffusion occurs in terms of movement of particles; Explain the short- and long-term effects of alcohol; Explain how the structure of the small intestine allows efficient absorption of the soluble products of digestion; Explain how the cells in the small intestine are adapted to absorb nutrients quickly; Use a knowledge of diffusion to explain how nutrients enter the blood from the small intestine; Use a knowledge of diffusion to explain how materials enter and leave unicellular organisms; Define the meaning of: ‘osmosis’.

	Plants: Photosynthesis and crop yield
	B9.2.1A Know the structure of a leaf and explain how it is adapted for photosynthesis.
B9.2.1B Know how to model photosynthesis using a word equation and a balanced symbol equation.
B9.2.1C Explain how light intensity and carbon dioxide concentration affect rate of photosynthesis.
B9.2.1D Explain how crop yield may be affected by changes in abiotic factors.
B9.2.1E Know how selective breeding can lead to new plant varieties.
	Describe how gas exchange occurs in plants; Describe the adaptations of leaves and plant cells for photosynthesis; Describe how water and mineral salts are absorbed and moved around a plant; Describe how water is lost from a plant; Explain how wilting occurs; Explain how the features of leaves and plant cells are adaptations for photosynthesis; Explain how roots and stems are adapted for their function; Use a knowledge of diffusion to explain how different conditions cause different rates of transpiration; Describe the adaptations of leaves and plant cells for photosynthesis; Describe how water and mineral salts are absorbed and moved around a plant; Describe how water is lost from a plant; Describe why plants are cross-bred; Identify the desired outcome of cross-breeding; Describe how increased human population growth affects food supply; Describe how selective breeding is done; Explain how attack of plants by pests and pathogens can have an impact on human populations; Recall the main nutrients required by plants and identify signs that a plant may be lacking in nutrients (in general terms only).

	Humans and animals: The circulatory system
	B9.3.1A Know the difference between single and double circulatory systems.
B9.3.1B Know the main components of the circulatory system and their functions.
B9.3.1C Explain the differences in pressure and rate of flow in arteries, veins and capillaries.
B9.3.1D Know the effect of exercise on heart rate and explain why these changes are important.
B9.3.1E Understand how to measure average pulse rate by counting beats per minute.
B9.3.1F Know how to interpret line graphs showing how pulse rate changes with exercise.
B9.3.1G Explain how lifestyle factors may contribute to cardiovascular disease.
	Identify and recall the main organs in the circulatory system; State the function of the circulatory system; Identify and recall the main organs in the breathing system; State the function of the breathing system; State what the pulse rate measures and where it is measured; Explain how the heart pumps blood by the action of muscles; Describe how breathing rate and heart rate are affected by exercise; Know how to interpret line graphs showing how pulse rate changes with exercise.


	Organisms and their environment: Interactions between living organisms
	B9.4.1A Know, draw and interpret pyramids of biomass.
B9.4.1B Understand the terms ‘species’, ‘population’, ‘community’, ‘habitat’ and ‘ecosystem’.
B9.4.1C Know the difference between inter- and intra-specific competition.
B9.4.1D Know how to interpret data on population numbers.
B9.4.1E Explain why population numbers fluctuate, including predator–prey relationships.
B9.4.1F Know about predator–prey interactions in order to interpret data.
	Explain the gains and losses of energy from living organisms; Sketch pyramids of numbers; Explain the effects of some persistent pesticides on ecosystems; Interpret models of energy transfer (pyramids of numbers); Explain why organisms are in competition in a given habitat; Describe how the distribution of organisms is controlled by the availability of resources; Explain how changes in a population or community in an ecosystem affect other populations; Use food webs to predict the effects of changes in populations; Evaluate food chains and food webs as models of feeding relationships.

	Organisms and their environment: Interactions with the environment
	B9.4.2A Know the role of decomposers in recycling carbon in an ecosystem.
B9.4.2B Know examples of production of carbon dioxide by human activity and discuss the impact of these on the climate.
	Correctly use the terms: ‘ecosystem’, ‘decomposer’; Give examples of decomposer microorganisms; State the names of the compounds in which carbon is held in an ecosystem; Describe the methods by which carbon is recycled in an ecosystem; Explain the importance of decomposers in an ecosystem; Model the recycling of carbon in an ecosystem using the carbon cycle; Make predictions about how changes in physical and biological factors will affect carbon supply in an ecosystem.






Year 9 Chemistry

	Topic
	iLowerSecondary objective
	Suggested activities

	Matter: Model of an atom
	C9.1.1A Know the structure of an atom in terms of the positions of sub-atomic particles.
C9.1.1B Know the relative charges of protons, neutrons and electrons.
C9.1.1C Understand and use the terms ‘atomic number’ and ‘mass number’.
	Know the structure of an atom in terms of the positions of sub-atomic particles; Know the relative charges of protons, neutrons and electrons; Understand and use the terms ‘atomic number’ and ‘mass number’.

	Chemical reactions: Formulae and equations 
	C9.2.1A Understand how to represent simple chemical reactions using formulae and equations, including state symbols.
C9.2.1B Understand the conservation of mass in chemical reactions.
	Interpret formulae to identify the types of and ratio of atoms in a compound, including those with distinct groups; Identify the products and reactants using a symbol equation; Supply missing reactants or products to complete a symbol equation; Model simple reactions using balanced symbol equations; Use state symbols in equations.

	Chemical reactions: More reactions of acids
	C9.2.2A Know the reaction between dilute acids and metal oxides and the method of producing a pure, dry salt sample.
C9.2.2B Know the reaction between dilute acids and metal carbonates and the method of producing a pure, dry salt sample.

	Describe the reactions of metals with water; Describe the reactions of metals with dilute acids; Explain the products formed by the oxidation of metals; State the meaning of ‘reactivity series’; Use information on the reactivity of metals to place them in an order of reactivity; Name the compounds formed by a reaction between a metal and a non-metal; Describe how catalysts affect the speed or rate of a reaction; Describe some applications of catalysts in everyday use; Model simple reactions of metals and non-metals using word equations.

	Chemical reactions: Energy changes in reactions
	C9.2.3A Know about exothermic and endothermic chemical reactions (qualitative).
	Classify changes as exothermic or endothermic from temperature changes; Explain how the properties of a substance depend on the bonding and arrangement of atoms.

	Chemical reactions: Reactivity series
	C9.2.4A Know how metals can be placed in a reactivity series using reactions of metals with oxygen and with water.
C9.2.4B Know how metals can be placed in a reactivity series using reactions of metals with dilute hydrochloric and sulphuric acid.
C9.2.4C Explain the use of carbon in obtaining metals from metal oxides.
C9.2.4D Understand the position of carbon in the reactivity series.
C9.2.4E Understand the term ‘reduction’ as loss of oxygen.
C9.2.4F Understand the term ‘redox reaction’ as one in which oxidation and reduction occur simultaneously.
C9.2.4G Understand what is meant by a displacement reaction.
C9.2.4H Know how metals can be arranged in a reactivity series based on their displacement reactions between metals and metal oxides.
C9.2.4I Understand how metals can be arranged in a reactivity series based on their displacement reactions between metals and aqueous solutions of metal salts.
C9.2.4J Understand that the method of extraction of a metal from its ore depends on the position of that metal in the reactivity series.
C9.2.4K Understand the use of carbon as a reducing agent in the blast furnace to obtain iron from iron oxide and the need to use electrolysis to obtain aluminium from aluminium oxide.
	Identify and explain the products formed by the reactions of metals with water; Model simple reactions of metals and water using word equations; Use information on the reactions of metals with water to place them in an order of reactivity; Supply missing reactants or products to complete a symbol equation; Know how metals can be placed in a reactivity series using reactions of metals with dilute hydrochloric and sulphuric acid; Explain what happens in oxidation and reduction; Describe how metals are extracted from their ores by heating with carbon and electrolysis; Explain why the method used to extract a metal is related to its position in the reactivity series and cost of the extraction process; State the meaning of displacement reaction; Describe what happens when a given displacement reaction occurs; Explain why a displacement reaction may or may not occur; Use evidence to decide whether a displacement reaction has or has not occurred; Use results from displacement reactions to produce an order of reactivity; Describe the movement of ions in electrolysis; Explain how oxidation and reduction happen during electrolysis.

	Chemical reactions: Rate of reaction
	C9.2.5A Know the effect of changing the temperature on the rate of reaction.
C9.2.5B Know the effect of changing the size of the solid particles on the rate of reaction.
C9.2.5C Know the meaning of the term ‘catalyst’.
	Recall some reactions that happen slowly and some that happen quickly; Describe how surface area affects the rate of a reaction; Apply knowledge of the kinetic theory to describe how reactions occur; Interpret rate of reaction graphs (including rate calculation); Explain how the frequency of collisions affects the rate of a reaction; Explain the effects on rates of reaction of changes in the surface area to volume ratio of a reacting solid; Explain how the energy of collisions affects the rate of a reaction; Name the compounds formed by a reaction between a metal and a non-metal; Describe how catalysts affect the speed or rate of a reaction; Describe some applications of catalysts in everyday use.

	Periodic Table: Arrangement of elements
	C9.3.1A Know that elements are arranged in order of atomic number.
C9.3.1B Know that elements are arranged in groups and periods.
	Recall suitable units to measure particle diameters; Compare particle sizes to the sizes of common objects; Describe how the sizes of atoms change in the groups and periods of the Periodic Table.

	Periodic Table: Group 1
	C9.3.2A Know the reactions of Group 1 metals with water.
C9.3.2B Know how trends in reactions can be predicted using the Periodic Table.
	Recall the typical properties of alkali metals; Recall the typical properties of halogens; Explain how Mendeleev made predictions using his table; Describe how the Periodic Table is arranged (in terms of elements in groups of similar properties); Know how trends in reactions can be predicted using the Periodic Table.

	Earth and atmosphere: Materials made from substances in the Earth
	C9.4.1A Know the names of some common ceramic materials and their properties.
C9.4.1B Know how uses of some common ceramic materials are related to their properties.
C9.4.1C Understand that polymers are formed by many small molecules joining together in chains.
C9.4.1D Know that rubber is a natural polymer.
C9.4.1E Know the names of some common polymers and their properties.
C9.4.1F Know how uses of some common polymers are related to their properties.
C9.4.1G Understand that composite materials are made by combining two or more materials and that they have some of the properties of each.
C9.4.1H Know the names of some composite materials and relate their properties to their uses.
C9.4.1I Understand that making and using some materials can cause environmental problems and appreciate ways of reducing them, including recycling.
C9.4.1J Understand the term ‘biodegradable’.
	Recall some examples of common ceramics (e.g. pottery, glass); State the meaning of: ‘ceramic’; Explain how the properties of ceramics make them useful; Justify the use of a ceramic material for a given application; Recall that crude oil is the primary source of raw materials for the plastics industry; Recall what happens when monomers polymerise; Recall the names of some common artificial and natural polymers; Link the properties of common plastics to their uses; Classify changes as exothermic or endothermic from temperature changes; Explain how the properties of a substance depend on the bonding and arrangement of atoms; Recall some examples of common composites (e.g. plywood, paper, concrete); State the meaning of: ‘composite’; Explain how the properties of composites make them useful; Identify thermal decomposition reactions; Justify the use of a composite material for a given application; Classify (using temperature change) and explain (in terms of energy transfer) exothermic or endothermic reactions; State the meaning of: ‘biodegradable’, ‘non-biodegradable’; Recall examples of pollutants released by burning fossil fuels and impurities in fuels; Explain how some of the problems of artificial polymers can be overcome.






Year 9 Physics

	Topic
	iLowerSecondary objective
	Suggested activities

	Energy: More on energy stores and transfers
	P9.1.1A Know examples of energy stored as gravitational potential energy being transferred to other energy stores.
P9.1.1B Know examples of energy stored as elastic potential energy (strain energy) being transferred to other energy stores.
P9.1.1C Know an example of energy stored as nuclear energy being transferred.
	Identify situations in which energy is stored; Identify situations in which an energy transfer is taking place; Recall the different ways in which energy can be stored; Recall the different ways in which energy can be transferred; Recall the law of conservation of energy; Identify situations in which energy is stored; Identify situations in which an energy transfer is taking place; Describe energy transfer chains for given situations.

	Electricity: More on resistance, current and voltage
	P9.2.1A Know what is meant by ‘electrical resistance’ and that it is measured in ohms (Ω).
P9.2.1B Know and describe the factors that affect resistance including length and thickness of wires.
P9.2.1C Know the relationship: voltage (V) = current (I) × resistance (R) and perform calculations using it.
	State what is meant by ‘resistance’ and name its units; Describe the relationship between resistance and current; Describe how the resistance of a wire varies with length and thickness; Use the formula relating voltage, current and resistance; Plan an investigation into how the resistance of a wire changes with length or thickness; Interpret a voltage–current graph for resistors of different values.

	Electricity: Static electricity
	P9.2.2A Know the structure of an atom in terms of the central nucleus containing positively charged protons (and neutral neutrons) with negatively charged electrons moving around it.
P9.2.2B Understand how different insulating materials can be given different charges when rubbed with a cloth.
P9.2.2C Know that a charge of static electricity can build up when different materials rub together and that static electricity can cause small electric shocks.
P9.2.2D Know that when a charged object comes near to another object, they will either attract or repel each other. If the charges are the same they repel; if the charges are opposite they attract.
	Recall how objects can be given a charge of static electricity, and describe some of its effects; Describe the kinds of materials that can and cannot be given a charge of static electricity; Recall the two types of charges and their effects on each other; Use ideas about attraction and repulsion to explain electrostatic phenomena involving repulsion between like charges; Explain why a conducting object cannot be given a charge of static electricity; State what is meant by ‘electric field’, and recall the shape and direction of the electric field around a charged object; Describe the effect of an electric field on electrically charged objects; Explain how the transfer of electrons results in the two materials gaining equal and opposite charges.

	Electricity: Electromagnets
	P9.2.3A Know that a wire with an electric current flowing through it creates a magnetic field around it.
P9.2.3B Know that when the wire is wrapped into a coil the magnetic field produced is similar to that of a bar magnet.
P9.2.3C Know how the strength of the magnetic field of an electromagnet can be changed.
	Describe the shape of the magnetic field around a wire carrying a current; Describe an electromagnet and the shape of its magnetic field; Describe how the strength of an electromagnet can be changed; Explain how electromagnets are used in simple applications; Explain how changing the size or direction of the current affects the magnetic field; Explain how electromagnets are used in relays; Describe how a wire carrying a current must be oriented in a magnetic field to produce a force.

	Forces: Force and motion
	P9.3.1A Understand the relationship between forces (balanced and unbalanced) on an object and its motion.
P9.3.1B Understand the idea of a resultant force.
P9.3.1C Understand how to perform simple calculations of resultant forces.
P9.3.1D Know that moving objects have a maximum speed.
P9.3.1E Understand the concept of terminal velocity of a falling object. 
P9.3.1F Understand the idea of speed and mean (average) speed.
P9.3.1G Know that there are various units for speed and understand how to interconvert between them.
P9.3.1H Understand how to use the formula: mean (average) speed = distance travelled ÷ time taken.
P9.3.1I Understand how to construct and interpret distance–time graphs, describing patterns or relationships.
P9.3.1J Understand how to construct and interpret speed–time graphs, describing patterns or relationships.
P9.3.1K Understand simple examples of the idea of relative speed.
	State what is meant by: ‘balanced forces’, ‘unbalanced forces’; Explain the effects of balanced and unbalanced forces in simple situations; Explain why a vehicle needs a force from the engine to keep moving at a constant speed; Describe how new evidence changed scientific ideas; Explain the effects of balanced and unbalanced forces in unfamiliar situations; Calculate the resultant of forces acting along the same line; Explain why vehicles or other moving objects have a top speed; Understand how to use the formula: mean (average) speed = distance travelled ÷ time taken; Understand how to construct and interpret distance–time graphs, describing patterns or relationships; Describe the meaning of ‘speed’ and ‘mean speed’; Explain how the distance travelled and the time taken affects the speed; Use the formula relating speed, distance and time; Represent simple journeys on a distance– time graph; Describe changes of speed shown on a distance–time graph; Explain what ‘relative speed’ means; Explain why the maximum speed on a journey is usually greater than the mean speed; Calculate speeds from the gradient of a distance–time graph; Calculate the relative speed between two objects moving along the same line.

	Forces: Turning forces
	P9.3.2A Know how a simple lever operates.
P9.3.2B Know the use of the terms ‘pivot’/ ‘fulcrum’, ‘effort’ and ‘load’.
P9.3.2C Know about the application of the principle of levers to simple situations, including the human arm.
P9.3.2D Know that a ‘moment’ is the turning effect of a force.
P9.3.2E Understand how to calculate the moment of a force and know the unit is Nm.
P9.3.2F Understand how to use moments to find out if something will balance or not.
P9.3.2G Know how ramps and pulleys allow less force to be used to move an object.
P9.3.2H Know that ‘work’ is the amount of energy transferred when something is moved (from one place to another) using a force.
P9.3.2I Know that work, like energy, is measured in joules (J).
P9.3.2J Understand how to calculate the amount of work done using the formula: work = force × distance moved (in the direction of the force).
	Describe how a simple lever can magnify force or distance; Identify the pivot, load and effort in Class 1 levers; Explain how levers are used in common devices; State what is meant by a moment of a force and recall its units; Recall that an object will balance if the moments are equal and opposite; Describe the factors that affect the size of a moment; Identify the pivot, load and effort in Class 2 and Class 3 levers; Use the formula relating moment, force and perpendicular distance; Describe how gears affect the force needed to move an object and the speed of movement; Explain how gears work using ideas about moments; Describe how a ramp or a simple pulley system can reduce the force needed to lift an object; Recall that if the force needed is decreased, the distance it moves is increased; Describe the relationship between work done and energy transferred; Describe the factors that affect the total work done; Use the formula relating work, force and distance moved; Use ideas about conservation of energy when explaining how simple machines work.

	Forces: Stretching forces
	P9.3.3A Know that adding a mass to a spring affects its extension.
	Recall the effects of forces on an object; Explain how a force has caused certain effects on an object; State what is meant by ‘extension’, ‘compress’, ‘stretch’, ‘elastic’, ‘plastic’; Describe how the extension of a spring depends on the force applied; Explain what is meant by ‘elastic limit’, ‘limit of proportionality’.
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