GCSE Combined and Separate Science PPEs November 2022 
	Component
	Content

	How it is assessed
	Content

	GCSE Combined Science
Physics
AQA
8464



	Energy

Electricity

Particles

Radioactivity
	Written exam: 1 hour 15 minutes

Calculator needed


	
	P1 Conservation and Dissipation of Energy
	Analysis
	Revised?
	

	Can describe all the changes involved in the way energy is stored when a system changes, for common situations.
	
	
	

	Can calculate the amount of energy associated with a moving object, a stretched spring and an object raised above ground level.
	
	
	

	Can give examples that illustrate the definition of power e.g. comparing two electric motors that both lift the same weight through the same height but one does it faster than the other.
	
	
	

	Can describe with examples where there are energy transfers in a closed system, that there is no net change to the total energy.
	
	
	

	Can describe, with examples, how in all system changes energy is dissipated, so that it is stored in less useful ways. This energy is often described as being ‘wasted’.
	
	
	

	Can explain ways of reducing unwanted energy transfers, for example through lubrication and the use of thermal insulation.
	
	
	

	RP14: Can give details of how to determine the specific heat capacity of a material.
	
	
	

	P2 Energy Transfer by Heating
	Analysis
	Revised?
	

	Can describe how the rate of cooling of a building is affected by the thickness and thermal conductivity of its walls.
	
	
	

	P3 Energy Resources
	Analysis
	Revised?
	

	Can describe the main energy sources available.
	
	
	

	Can distinguish between energy resources that are renewable and energy resources that are non-renewable.
	
	
	

	Can compare ways that different energy resources are used, the uses to include transport, electricity generation and heating.
	
	
	

	Can explain why some energy resources are more reliable than others.
	
	
	

	Can describe the environmental impact arising from the use of different energy resources.
	
	
	

	Can explain patterns and trends in the use of energy resources.
	
	
	

	Can consider the environmental issues that may arise from the use of different energy resources.
	
	
	

	Can show that science has the ability to identify environmental issues arising from the use of energy resources but not always the power to deal with the issues because of political, social, ethical or economic considerations.
	
	
	

	P4 Electric Circuits
	Analysis
	Revised?
	

	Can draw and interpret circuit diagrams.
	
	
	

	Can explain that, for some resistors, the value of R remains constant but that in others it can change as the current changes.
	
	
	

	Can explain the design and use of a circuit to measure the resistance of a component by measuring the current through, and potential difference across, the component.
	
	
	

	Can draw an appropriate circuit diagram using correct circuit symbols.
	
	
	

	Can use graphs to explore whether circuit elements are linear or non-linear and relate the curves produced to their function and properties.
	
	
	

	Can use circuit diagrams to construct and check series and parallel circuits that include a variety of common circuit components.
	
	
	

	Can describe the difference between series and parallel circuits.
	
	
	

	Can explain qualitatively why adding resistors in series increases the total resistance whilst adding resistors in parallel decreases the total resistance.
	
	
	

	Can explain the design and use of dc series circuits for measurement and testing purposes.
	
	
	

	Can calculate the currents, potential differences and resistances in dc series circuits.
	
	
	

	Can solve problems for circuits which include resistors in series using the concept of equivalent resistance.
	
	
	

	RP15: Can give details of how to investigate factors that affect electrical resistance.
	
	
	

	RP16: Can give details of how to investigate I-V characteristics of a filament lamp, diode and resistor.
	
	
	

	P5 Electricity in the home
	Analysis
	Revised?
	

	Can explain the difference between direct and alternating potential difference.
	
	
	

	Can explain that a live wire may be dangerous even when a switch in the mains circuit is open.
	
	
	

	Can recognise the dangers of providing any connection between the live wire and earth.
	
	
	

	Can explain how the power transfer in any circuit device is related to the potential difference across it and the current through it, and to the energy changes over time.
	
	
	

	Can describe how different domestic appliances transfer energy from batteries or ac mains to the kinetic energy of electric motors or the energy of heating devices.
	
	
	

	Can explain how the power of a circuit device is related to the potential difference across it and the current through it.
	
	
	

	Can explain how the power of a circuit device is related to the energy transferred over a given time.
	
	
	

	Can describe, with examples, the relationship between the power ratings for domestic electrical appliances and the changes in stored energy when they are in use.
	
	
	

	Can explain why the National Grid system is an efficient way to transfer energy.
	
	
	

	P6 Molecules and Matter
	Analysis
	Revised?
	

	Can recognise/draw simple diagrams to model the difference between solids, liquids and gases.
	
	
	

	Can explain the differences in density between the different states of matter in terms of the arrangement of atoms or molecules.
	
	
	

	Can describe how, when substances change state (melt, freeze, boil, evaporate, condense or sublimate), mass is conserved.
	
	
	

	Can interpret heating and cooling graphs that include changes of state. 
	
	
	

	Can distinguish between specific heat capacity and specific latent heat.
	
	
	

	Can explain how the motion of the molecules in a gas is related to both its temperature and its pressure.
	
	
	

	Can explain qualitatively the relation between the temperature of a gas and its pressure at constant volume.
	
	
	

	RP17: Can give details on how to determine the density of regularly and irregularly shaped objects.
	
	
	

	P7 Radioactivity 
	Analysis
	Revised?
	

	Can recognise expressions given in standard form.
	
	
	

	Can relate differences between isotopes to differences in conventional representations of their identities, charges and masses.
	
	
	

	Can describe why the new evidence from the scattering experiment led to a change in the atomic model.
	
	
	

	Can describe the difference between the plum pudding model of the atom and the nuclear model of the atom.
	
	
	

	Can apply their knowledge to the uses of radiation and evaluate the best sources of radiation to use in a given situation.
	
	
	

	Can use the names and symbols of common nuclei and particles to write balanced equations that show single alpha (α) and beta (β) decay. 
	
	
	

	Can explain the concept of half-life and how it is related to the random nature of radioactive decay. 
	
	
	

	Can determine the half-life of a radioactive isotope from given information. 
	
	
	

	Can calculate the net decline, expressed as a ratio, in a radioactive emission after a given number of half-lives.
	
	
	

	Can compare the hazards associated with contamination and irradiation.
	
	
	

	Can explain why it is important for the findings of studies into the effects of radiation on humans to be published and shared with other scientists so that the findings can be checked by peer review.
	
	
	




	GCSE Combined Science Chemistry
AQA
8464















	Atomic Structure

Periodic table

Bonding

Quantitative Chemistry

Chemical Changes

Electrolysis

Energy Transfer



	
Written exam: 1 hour 15 minutes


Calculator needed



		C1 Atomic Structure
	Analysis
	Revised
	

	Can identify elements using the symbol on the periodic table, e.g., O represents an oxygen atom.
	
	
	

	Can state how compounds are formed and how chemical reactions are identified.
	
	
	

	Can identify compounds and elements from chemical formula.
	
	
	

	Can use the periodic table to use the names and symbols of the first 20 elements in the periodic table, particularly groups 1 and 7.
	
	
	

	Can name compounds when given word or symbol equations.
	
	
	

	Can write word equations.
	
	
	

	Can write formulae and balanced symbol equations.
	
	
	

	Can write balanced half equations.
	
	
	

	Can state what a mixture is.
	
	
	

	Describe, explain and give examples of the processes of separation of filtration, crystallisation, simple distillation, fractional distillation and chromatography.
	
	
	

	Can suggest appropriate separation techniques when given information, e.g., how would you separate rock salt.
	
	
	

	Can state what Niels Bohr and James Chadwick discovered.
	
	
	

	Can describe the plum pudding model.
	
	
	

	The alpha particle scattering experiment changed the model of the atom to say the nucleus was a dense charged centre. Later work put the electrons orbiting the nucleus.
	
	
	

	Can say why the alpha particle scattering led to a change in the atomic model.
	
	
	

	Can compare the difference between the plum pudding model of the atom and the nuclear model.
	
	
	

	Can give the charges of protons, neutrons and electrons.
	
	
	

	Can state why atoms have no overall electrical charge.
	
	
	

	Can state what the atomic number relates to.
	
	
	

	Can use the nuclear model of protons, neutrons and electrons to describe atoms.
	
	
	

	Can state that atoms are very small and have a radius of about 0.1nm or 1 x 10-10 m.
	
	
	

	Can give the relative masses of the sub-atomic particles.
	
	
	

	Can state what the mass number is.
	
	
	

	Can state what isotopes are.
	
	
	

	Can calculate the number of protons, neutrons and electons in an atom or ion when given its atomic number and mass number.
	
	
	

	Can use relative abundance of isotopes to explain why Chlorine has a mass of 35.5.
	
	
	

	Can calculate the relative atomic mass of an element from the percentage abundance of its isotopes.
	
	
	

	Can describe how electrons are arranged in shells.
	
	
	

	[image: ]Can represent the electronic structure of an atom by number or a diagram, e.g., for sodium:                      or 2, 8, 1

	
	
	

	C2 The Periodic Table
	Analysis
	Revised
	

	Can state how elements in the periodic table are arranged.
	
	
	

	Can explain why elements are put in groups.
	
	
	

	Can link group number to the number of electrons in the outer shell.
	
	
	

	Can predict possible reactivity of elements from their position in the periodic table, e.g., all group 1 metals will be reactive in a similar way.
	
	
	

	Can describe how elements were ordered in early versions of the periodic table.
	
	
	

	Can explain why Mendeleev left gaps and changed the order of some atomic weights.
	
	
	

	Can describe the development of the periodic table including Newlands and Mendeleev.
	
	
	

	Can recall that metals form positive ions. Hydrogen also forms a positive ion.
	
	
	

	Can recall that non-metals form negative ions.
	
	
	

	Can explain the difference between metals and non-metals on their physical and chemical properties.
	
	
	

	Can explain how reactions of elements are linked to the outer shell electrons which is shown by the atomic number.
	
	
	

	Can recall the name of group 0.
	
	
	

	Can explain they are unreactive and do not easily form molecules because their outer shells are full.
	
	
	

	Can explain how the boiling point of the noble gases increases as you move down the group (get bigger).
	
	
	

	Can recall the name of group 1.
	
	
	

	Can explain how the reactivity of the metals increases down the group.
	
	
	

	Can describe the reactions of Li, Na, K with oxygen, chlorine and water.
	
	
	

	Can recall the name of group 7.
	
	
	

	Can describe the compounds formed when Cl2, Br2 and I2 react with metals and non-metals.
	
	
	

	Can explain how the melting and boiling point increase down the group because the molecules are bigger.
	
	
	

	Can explain why the reactivity decreases going down the group because of the distance between the outer electrons and the nucleus.
	
	
	

	Can write equations to show how a more reactive halogen displaces a less reactive halogen from its salt solution.
	
	
	

	The transition elements are metals with similar properties but different to the properties of group 1 metals.
	
	
	

	Can compare the difference between the transition and group 1 metals in melting points, densities, strengths, hardness and reactivity with oxygen, water and halogens using Cr, Mn, Fe, Co, Ni and Cu.
	
	
	

	C3 Bonding, Structure and the Properties of Matter
	Analysis
	Revised
	

	Can identify states of matter from diagrams.
	
	
	

	Can predict the states of substances at different temperatures when given data.
	
	
	

	Can explain the limitations of particles theory where particles are represented by spheres with no forces shown.
	
	
	

	Can explain why substances change state linking to energy and the breaking of intermolecular forces.
	
	
	

	Can use the state symbols of (s), (l), (g) and (aq).
	
	
	

	Recognise the three types of strong chemical bond: ionic, covalent and metallic.
	
	
	

	In ionic bonding the particles are oppositely charged ions.
	
	
	

	In covalent bonding the particles are atoms that share electrons.
	
	
	

	In metallic bonding the particles are positively charged ions held together by delocalised electrons.
	
	
	

	Can identify the types of atoms that would form ionic bonds. 
	
	
	

	Can identify the types of atoms that would form covalent bonds.
	
	
	

	Can describe metallic bonding in words and using a diagram.
	
	
	

	Can describe bonding using the terms electrostatic forces, transfer or sharing of electrons.
	
	
	

	Can draw dot and cross diagrams of ionic bonds between elements in group 1 and 7 and 2 and 6. Try Na and Cl, Mg and O, Ca and Cl and  Na and O.
	
	
	

	Can draw these remembering: full outer shell, Square brackets and charge.
	
	
	

	Give the charge on ions using the group number above the column on the periodic table for group 1 and 2 and 6 and 7.
	
	
	

	Describe how ionic compounds are held together.
	
	
	

	Can recognise diagrams of ionic bonds.
	
	
	

	Can describe limitations of dot and cross diagrams, ball and stick diagrams and 2 and 3D diagrams of giant ionic structures, particularly NaCl
	
	
	

	Can describe and explain the properties of ionic compounds in terms of high melting point and whether the conduct electricity.
	
	
	

	Give the empirical (simplest whole number) formula of an ionic compound from the diagram, particularly NaCl.
	
	
	

	Can recognise simple covalent molecules from diagrams or formulas (hint – only a few atoms, e.g., CO2, H2O, C2H4
	
	
	

	Can describe the properties of simple covalent molecules in terms of low melting and boiling point and not conducting electricity.
	
	
	

	Can give the difference between covalent bonds and intermolecular forces and link them to melting and boiling point.
	
	
	

	Can recognise polymers as large covalent molecules from diagrams.
	
	
	

	Can used intermolecular forces to explain why polymers are usually solids at room temperature.
	
	
	

	Can recognise giant covalent structures of diamond, graphite, silicon dioxide and fullerenes from diagrams of their bonding and structure.
	
	
	

	Can explain why giant covalent structures are solid at room temperature and have high melting points.
	
	
	

	Can describe and explain in detail the properties of graphite in terms of being slippery and conducting electricity linking to bonding between carbon atoms and delocalised electrons.
	
	
	

	Can compare graphite to metals.
	
	
	

	Can describe and explain in detail the properties of diamond in terms of being hard, having a high melting point and not conducting electricity.
	
	
	

	Can describe and explain the structure and properties of graphene.
	
	
	

	Can recognise fullerenes from diagrams and descriptions of their structure and bonding.
	
	
	

	Can give examples of the uses of fullerenes including carbon nanotubes.
	
	
	

	Can describe the structure of metallic bonding and use this to explain the properties.
	
	
	

	Give a definition of an alloy.
	
	
	

	Can describe how alloys are harder than pure metals.
	
	
	

	C4 Quantitative Chemistry
	Analysis
	Revised
	

	Can give the law of conservation of mass.
	
	
	

	Can explain why equations must be balanced.
	
	
	

	Understand what the big number before a formula mean and what the subscript numbers mean.
	
	
	

	Can explain why some reactions appear to have a change in mass by using state symbols to identify a gas.
	
	
	

	Can calculate uncertainty.
	
	
	

	Can recall and define the Avogadro constant.
	
	
	

	Can use Mr of a substance to calculate the number of moles and vice versa.
	
	
	

	Can state what one mole of a substance means relating to atoms, molecules and ions.
	
	
	

	Can identify the number of moles of each substance in a balanced equation.
	
	
	

	Can use Mr moles to calculate the masses of reactants and products from balanced symbol equations.
	
	
	

	Can use Mr moles to balance equations by changing the subject of an equation.
	
	
	

	Can explain why, in reactions, an excess of one of the reactants is used.
	
	
	

	Can identify the limiting reactant from information given.
	
	
	

	Can explain the effect of a limiting quantity of a reactant on the amount of product it is possible to obtain.
	
	
	

	Can give the units for concentration.
	
	
	

	Can calculate the mass of solute in a volume of solution when you know the concentration.
	
	
	

	Can explain how the mass of a solute and volume of a solution is related to the concentration.
	
	
	

	Can use Mr moles to calculate the theoretical mass of a product from the balanced symbol equation.
	
	
	

	Can give the units for concentration of a solution.
	
	
	

	C5 Chemical Changes	
	Analysis
	Revised
	

	Can state what is produced when metals reacts with Oxygen.
	
	
	

	Can explain reduction and oxidation in terms of Oxygen.
	
	
	

	Can link reactivity of metals to number of outer shell electrons and how easily they form ions.
	
	
	

	Can describe the reactions of metals (K, Na, Li, Ca, Mg, Zn, Fe, Cu) with water and dilute acids and put the metals in order of reactivity.
	
	
	

	Can describe what a displacement reaction is and write equations.
	
	
	

	Can explain why metals less reactive than carbon can be extracted using reduction.
	
	
	

	Can identify where oxidation and reduction has occurred in terms of Oxygen.
	
	
	

	Use OILRIG to explain oxidation and reduction in terms of electrons.
	
	
	

	Can write ionic equations for displacement reactions.
	
	
	

	Can identify which species have been oxidised and reduced in half equations.
	
	
	

	Can state what is produced when acids react with metals that are reactive enough.
	
	
	

	Can explain why acid and metal reactions are redox reactions.
	
	
	

	Can identify which species have been oxidised and reduced in equation.
	
	
	

	Can recall what alkalis and bases are.	
	
	
	

	Can give the products when acids are neutralised by alkalis.
	
	
	

	Can give the products when acids are neutralised by metal oxides.
	
	
	

	Can give the products when acids are neutralised by metal carbonates.
	
	
	

	Can name salts made from hydrochloric acid (HCl), nitric acid (HNO3) and sulfuric acid (H2SO4) and the metal in the base, alkali or carbonate.
	
	
	

	Can use the formulae of common ions to give the formula of salts.
	
	
	

	Can describe a method to produce a soluble salt from insoluble metals, metal oxides, metal hydroxides and carbonates including the specific marking points of:
· Add base in excess.
· Filter excess.
· Crystallisation
Giving reasons for these.
	
	
	

	Can give details of RP8 preparation of a pure, dry sample of a soluble salt from an insoluble oxide or carbonate.
	
	
	

	Can state what ion makes an aqueous solution acidic.
	
	
	

	Can state what ion makes an aqueous solution alkaline.
	
	
	

	Can use the pH scale of universal indicator to identify solutions which are acidic, alkali and neutral.
	
	
	

	Can use an equation to show how hydrogen ions and hydroxide ions form water to show how neutralisation happens.
	
	
	

	Can give examples of strong and weak acids.
	
	
	

	Can explain what a weak acid is using degree of ionisation of hydrogen ions.
	
	
	

	Can explain what a strong acid is using degree of ionisation of hydrogen ions.
	
	
	

	Can use the terms dilute and concentration and weak and strong in relation to acids.
	
	
	

	Can link hydrogen ion concentration to pH.
	
	
	

	C6 Electrolysis
	Analysis
	Revised
	

	Can explain why solid ionic compounds cannot conduct electricity but molten or dissolved (aq) can.
	
	
	

	Can describe the process and aim of electrolysis.
	
	
	

	Can explain the terms cathode, anode and electrolyte.
	
	
	

	Can explain why graphite electrodes are used.
	
	
	

	Can predict the products of electrolysis of molten compounds such as lead bromide and other simple compounds.
	
	
	

	Can explain why electrolysis is used to extract some metals from their molten compounds.
	
	
	

	Can explain the problems with using electrolysis to extract metals.
	
	
	

	Can explain how aluminium is extracted from aluminium oxide including why the electrolyte is a mixture and why the anode needs constantly replacing.
	
	
	

	Can state how the products of electrolysis are different from aqueous solutions (aq).
	
	
	

	Can predict the products of the electrolysis of aqueous solutions such as NaCl and CuSO4
	
	
	

	Can give details of RP9: Investigate what happens when aqueous solutions are electrolysed using inert electrodes. 
	
	
	

	Can write half equations for what happens at the electrodes.
	
	
	

	C7 Energy Changes
	Analysis
	Revised
	

	Can explain what an endothermic reaction is in terms of energy.
	
	
	

	Can explain what an endothermic reaction is in terms of energy.
	
	
	

	Can identify exothermic and endothermic reactions from energy changes.
	
	
	

	Can state examples of both exothermic and endothermic reactions.
	
	
	

	Can give and evaluate everyday applications of exothermic and endothermic reactions.
	
	
	

	Can plan how to investigate energy changes remembering the specific marking points of:
· Using an insulated beaker or polystyrene cup to prevent energy loss.
· Using a thermometer with a high resolution to monitor temperature changes.
	
	
	

	Can give details of RP10: Investigate the variables that affect temperature changes in reacting solutions such as acid + metal, Acid + carbonate, neutralisation and displacement.
	
	
	

	Can draw simple reaction profiles (energy level diagrams) for exothermic and endothermic reactions.
	
	
	

	Can identify activation energy on these diagrams.
	
	
	

	Can use a reaction profile to identify if the reaction is exothermic or endothermic.
	
	
	

	Describe energy in a reaction relating to energy to break bonds and energy released when making bonds.
	
	
	

	Can calculate the energy transferred in reactions using bond energies supplied.
	
	
	








	GCSE Combined Science Biology

AQA
8464

	Cells

Organisation

Disease

Bioenergetics
	Written exam: 1 hour 15 minutes

Calculator needed

		B1 Cell Structure and Transport
	Analysis
	Revision
	

	Can describe the difference between eukaryotic and prokaryotic cells.
	
	
	

	Can identify the scale and size of cells including the use of orders of magnitude.
	
	
	

	Can recognise, draw and label plant and animal cells.
	
	
	

	Can describe the functions of organelles in plant and animal cells.
	
	
	

	Can judge the relative size of organelles in images from a scale. 
	
	
	

	Can use a light microscope to observe, draw and label cells (RP1).
	
	
	

	Can give examples of specialised plant and animal cells.
	
	
	

	Can explain how the structure of specialised plant and animal cells relates to their function.
	
	
	

	Can explain the importance of cell differentiation.
	
	
	

	Can explain the differences between cell differentiation in plants and animals.
	
	
	

	Can describe how microscopy techniques have development over time.
	
	
	

	Can explain the advantages of an electron microscope over a light microscope.
	
	
	

	Can explain how electron microscopy has improved our understanding of cells.
	
	
	

	Can calculate the magnification, real size and image size using a formula.
	
	
	

	Can describe the process of diffusion.
	
	
	

	Can identify substances which move by the process of diffusion, and state where they move about in the human body.
	
	
	

	Can explain the different factors which affect the rate of diffusion.
	
	
	

	Can calculate and compare surface area to volume ratios in different organisms.
	
	
	

	Can explain why single celled organisms do not require specialist exchange surfaces whilst multi cellular organisms do.
	
	
	

	Can describe how the small intestine and lungs in mammals, gills in fish, and roots in leaves in plants are adapted for exchanging materials.
	
	
	

	Can explain how different adaptations increase the effectiveness of the exchange of materials.
	
	
	

	Can describe the process of osmosis.
	
	
	

	Can recognise, draw and interpret diagrams which show the process of osmosis taking place.
	
	
	

	Can calculate percentage gain and loss of mass of plant tissues during osmosis.
	
	
	

	Can plot and interpret graphs showing osmosis taking place.
	
	
	

	Can investigate the effect of changing solute concentrations on the mass of plant tissue (RP2).
	
	
	

	Can describe the process of active transport.
	
	
	

	Can give examples of substances which move by active transport in plants and animals.
	
	
	

	Can compare and contrast the process of diffusion, osmosis and active transport.
	
	
	

	B2 Cell Division
	Analysis
	Revision
	

	Can identify the location of chromosomes and genes.
	
	
	

	Can describe the three main stages of the cell cycle.
	
	
	

	Can describe what happens during mitosis.
	
	
	

	Can explain the importance of mitosis and give examples of when it might occur.
	
	
	

	Can describe what a stem cell is.
	
	
	

	Can describe the different functions of stem cells in embryos, adult animals and plants.
	
	
	

	Can explain the differences between the action of stem cells in embryos, adult animals and plants.
	
	
	

	Can name some conditions which could potentially be treated by stem cells.
	
	
	

	Can describe the use of stem cells in therapeutic cloning.
	
	
	

	Can describe the benefits of producing clones of plants using stem cells from plant meristems.
	
	
	

	Can evaluate the benefits, risks social issues and ethical issues of the use of stem cells in medicine.
	
	
	

	B3 Organisation and the Digestive System 
	Analysis
	Revision
	

	Can state the different levels of organisation.
	
	
	

	Can arrange the different levels of organisation into order. 
	
	
	

	Can label a diagram of the digestive system.
	
	
	

	Can describe the role of different organs in the digestive system.
	
	
	

	Can state where the enzymes carbohydrase, protease and lipase are produced and describe what they do.
	
	
	

	Can describe what the products of digestion are used for in the body.
	
	
	

	Can explain the lock and key theory of enzyme action.
	
	
	

	Can describe and explain the effects of changing temperature and pH on enzyme action.
	
	
	

	Can describe the role of bile and explain how it speeds up digestion of lipids.
	
	
	

	Can state the reagents used in food tests for starch, glucose, protein and fat and recall what a positive result looks like (RP3).
	
	
	

	Can use a continuous sampling technique to investigate the effects of pH on enzyme action (RP4).
	
	
	

	B4 Organising Animals and Plants
	Analysis
	Revision
	

	Can describe the role of the heart.
	
	
	

	Can label a diagram of the circulatory system.
	
	
	

	Can describe the structure of the heart including the major blood vessels going in and out of it.
	
	
	

	Can describe the role of the pacemaker.
	
	
	

	Can describe and explain the differences between arteries, veins and capillaries.
	
	
	

	Can carry out calculations of blood flow from rate and volume.
	
	
	

	Can recognise, and recall the names of, the different components of blood.
	
	
	

	Can describe the roles of the different components of blood and explain how they are adapted for their function.
	
	
	

	 Can describe the causes and effects of coronary heart disease (CHD).
	
	
	

	Can describe and evaluate the different treatments for coronary heart disease (CHD).
	
	
	

	Can describe and evaluate the different treatments for a faulty heart valve.
	
	
	

	Can describe and evaluate the use of artificial hearts and transplant hearts.
	
	
	

	Can label a diagram of the respiratory system.
	
	
	

	Can describe the structure of the lungs.
	
	
	

	Can recall and describe the function of different tissues found in a plant.
	
	
	

	Can label a diagram of a leaf.
	
	
	

	Can describe the roles of the different parts of a leaf.
	
	
	

	Can describe how root hair cells, xylem and phloem cells are adapted to their functions.
	
	
	

	Can describe and explain how factors such as temperature, light intensity, humidity and air movement affect the rate of transpiration.
	
	
	

	Can describe how the rate of transpiration can be measured. 
	
	
	

	Can carry out calculations of transpiration from rate and volume.
	
	
	

	Can explain the distribution of stomata on different sides of the leaf.
	
	
	

	Can explain how stomata and guard cells control transpiration and gas exchange.
	
	
	

	Can compare and contrast transpiration and translocation.
	
	
	

	B5 Communicable Diseases
	Analysis
	Revised
	

	Can describe the difference between communicable and non-communicable diseases.
	
	
	

	Can give examples of types of pathogen which cause disease.
	
	
	

	Can describe some of the ways that pathogens can spread.
	
	
	

	Can explain how bacteria and viruses can make us feel ill.
	
	
	

	Can describe the effects of the viral diseases measles, HIV and tobacco mosaic virus (TMV) and explain how they are spread and treated.
	
	
	

	Can describe the effects of the bacterial diseases salmonella and gonorrhoea and explain how they are spread and treated.
	
	
	

	Can describe the effects of the fungal disease rose black spot and explain how it is spread and treated.
	
	
	

	Can describe the effects of the protest disease malaria and explain how it is spread and treated.
	
	
	

	Can describe the non-specific defence mechanisms of the human body found on/in the skin, nose, trachea, bronchi and stomach.
	
	
	

	Can explain the role of the immune system in the defence against disease.
	
	
	

	Can describe the role of white blood cells in the immune system.
	
	
	

	B6 Preventing and Treating Disease
	Analysis
	Revised
	

	Can describe the role of vaccinations.
	
	
	

	Can describe and explain how vaccinations work.
	
	
	

	Can describe the action and limitations of antibiotics. 
	
	
	

	Can explain why the emergence of antibiotic resistant strains of bacteria is a concern.
	
	
	

	Can describe the role of painkillers.
	
	
	

	Can recall that many traditional drugs were obtained from plants and microbes but modern drugs may be synthesised.
	
	
	

	Can explain why new drugs are tested.
	
	
	

	Can describe the stages in the development of a new drug including the stages of preclinical and clinical testing.
	
	
	

	B7 Non-Communicable Diseases
	Analysis
	Revised
	

	Can describe the relationship between disease and health.
	
	
	

	Can recall some of the causes of ill health, including diet, stress and life situations.
	
	
	

	Can describe how health can be both physical and mental.
	
	
	

	Can explain how different causes of ill health can interact, such as poor physical health leading to poor mental health.
	
	
	

	Can interpret diagrams and graphs show incidences of disease, including identifying correlations.
	
	
	

	Can explain the impact that ill health has on an individual, community and global scale.
	
	
	

	Can describe the effects of smoking on health, including the health of unborn babies.
	
	
	

	Can describe the effects of poor diet and lack of exercise on health.
	
	
	

	Can describe the effects of excessive alcohol on health, including the health of unborn babies.
	
	
	

	Can describe the effect of other carcinogens such as ionising radiation on health.
	
	
	

	Can explain what cancer is and identify risk factors which increase the risk of developing it.
	
	
	

	Can describe the difference between benign and malignant tumours.
	
	
	

	B8 Photosynthesis
	Analysis
	Revised
	

	Can recall the word and symbol equations for photosynthesis.
	
	
	

	Can describe what the process of photosynthesis is and what it is needed for.
	
	
	

	Can explain the effects of changing light intensity, temperature, carbon dioxide concentration and amount of chlorophyll present on the rate of photosynthesis.
	
	
	

	Can draw and interpret graphs which demonstrate the effects of different factors on the rate of photosynthesis. 
	
	
	

	Can explain what a limiting factor is.
	
	
	

	Can identify a limiting factor from a series of graphs.
	
	
	

	Can explain and use the inverse square law when discussing the effects of light intensity on the rate of photosynthesis.
	
	
	

	Can explain how limiting factors are considered when enhancing conditions inside a greenhouse to obtain maximum rate of photosynthesis and greatest profit.
	
	
	

	Can investigate the effects of changing light intensity on the rate of photosynthesis (RP5).
	
	
	

	Can describe how the glucose produced in photosynthesis is put to use in the plant.
	
	
	

	Can recall that in order to produce proteins nitrate ions absorbed from the soil are needed as well as glucose.
	
	
	

	B9 Respiration
	Analysis
	Revised
	

	Can recall the word and symbol equations for aerobic respiration.
	
	
	

	Can describe what the process of aerobic respiration is and what it is needed for.
	
	
	

	Can recall the word equation for anaerobic respiration happening in muscles.
	
	
	

	Can recall the word equation for anaerobic respiration happening in plants and yeast cells and explain the importance of the process of fermentation.
	
	
	

	Can compare and contrast aerobic respiration with anaerobic respiration happening in muscles, and in plants and yeast cells.
	
	
	

	Can describe the changes that happen to heart rate, breathing rate and breathing volume when you exercise.
	
	
	

	Can describe what happens in muscles when they receive insufficient oxygen during exercise.
	
	
	

	Can explain what happens to the oxygen debt following exercise.
	
	
	

	Can describe what metabolism is.
	
	
	

	Can describe the chemical reactions which form the process of metabolism.
	
	
	






	Separate Science 
GCSE
Chemistry
AQA
8462
	All of the combined chemistry units as well as the items in this section
	Written exam: 1 hour 
45 minutes

Calculator needed



100 marks
50% of GCSE

	Periodic table
4.1.3 Properties of transition metals (chemistry only)
 4.1.3.1 Comparison with Group 1 elements Content Key opportunities for skills development The transition elements are metals with similar properties which are different from those of the elements in Group 1. Students should be able to describe the difference compared with Group 1 in melting points, densities, strength, hardness and reactivity with oxygen, water and halogens.
Quantitative Chemistry
4.3.3 Yield and atom economy of chemical reactions (chemistry only) 4.3.3.1 Percentage yield Content Key opportunities for skills development Even though no atoms are gained or lost in a chemical reaction, it is not always possible to obtain the calculated amount of a product because: • the reaction may not go to completion because it is reversible • some of the product may be lost when it is separated from the reaction mixture • some of the reactants may react in ways different to the expected reaction. The amount of a product obtained is known as the yield. When compared with the maximum theoretical amount as a percentage, it is called the percentage yield. % Yield = Mass of product actually made  maximum theoretical mass of product × 100

4.3.3.2 Atom economy Content Key opportunities for skills development The atom economy (atom utilisation) is a measure of the amount of starting materials that end up as useful products. It is important for sustainable development and for economic reasons to use reactions with high atom economy. The percentage atom economy of a reaction is calculated using the balanced equation for the reaction as follows: Relative formula mass of desired product from equation Sum of relative formula masses  of all reactants from equation × 100

4.3.4 Using concentrations of solutions in mol/dm3 (chemistry only) (HT only) Content Key opportunities for skills development The concentration of a solution can be measured in mol/dm3. The amount in moles of solute or the mass in grams of solute in a given volume of solution can be calculated from its concentration in mol/dm3 . If the volumes of two solutions that react completely are known and the concentration of one solution is known, the concentration of the other solution can be calculated.

4.3.5 Use of amount of substance in relation to volumes of gases (chemistry only) (HT only) Content Key opportunities for skills development Equal amounts in moles of gases occupy the same volume under the same conditions of temperature and pressure. The volume of one mole of any gas at room temperature and pressure (20oC and 1 atmosphere pressure) is 24 dm3 
.
Chemical changes
4.4.2.5 Titrations (chemistry only) Content Key opportunities for skills development The volumes of acid and alkali solutions that react with each other can be measured by titration using a suitable indicator. Students should be able to: • describe how to carry out titrations using strong acids and strong alkalis only (sulfuric, hydrochloric and nitric acids only) to find the reacting volumes accurately • (HT Only) calculate the chemical quantities in titrations involving concentrations in mol/dm3 and in g/dm3 . Required practical 2: (chemistry only) determination of the reacting volumes of solutions of a strong acid and a strong alkali by titration

4.5.2 Chemical cells and fuel cells (chemistry only) 4.5.2.1 Cells and batteries Content Key opportunities for skills development Cells contain chemicals which react to produce electricity. The voltage produced by a cell is dependent upon a number of factors including the type of electrode and electrolyte.
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	Cells
4.1.1.6 Culturing microorganisms (biology only) Content Key opportunities for skills development Bacteria multiply by simple cell division (binary fission) as often as once every 20 minutes if they have enough nutrients and a suitable temperature.

Required practical activity 2: investigate the effect of antiseptics or antibiotics on bacterial growth using agar plates and measuring zones of inhibition
4.3.2 Monoclonal antibodies (biology only) (HT only) 4.3.2.1 Producing monoclonal antibodies Content Key opportunities for skills development Students should be able to describe how monoclonal antibodies are produced.

4.3.3 Plant disease (biology only) 4.3.3.1 Detection and identification of plant diseases Content Key opportunities for skills development (HT only) Plant diseases can be detected by: • stunted growth • spots on leaves • areas of decay (rot)

Homeostasis

4.5.2.2 The brain (biology only) Content Key opportunities for skills development The brain controls complex behaviour. It is made of billions of interconnected neurones and has different regions that carry out different functions.

4.5.2.3 The eye (biology only) Content Key opportunities for skills development Students should be able to relate the structures of the eye to their functions


4.5.2.4 Control of body temperature (biology only) Content Key opportunities for skills development Body temperature is monitored and controlled by the thermoregulatory centre in the brain

4.5.3.3 Maintaining water and nitrogen balance in the body (biology only) Content Key opportunities for skills development Students should be able to explain the effect on cells of osmotic changes in body fluids

Bioenergetics
4.5.4 Plant hormones (biology only) 4.5.4.1 Control and coordination Content Key opportunities for skills development Plants produce hormones to coordinate and control growth and responses to light (phototropism) and gravity (gravitropism or geotropism). Unequal distributions of auxin cause unequal growth rates in plant roots and shoots
Required practical activity 8: investigate the effect of light or gravity on the growth of newly germinated seedlings.
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	Electricity
4.2.5 Static electricity (physics only) 4.2.5.1 Static charge Content Key opportunities for skills development When certain insulating materials are rubbed against each other they become electrically charged.

Particle model of matter
4.3.3.2 Pressure in gases (physics only) Content Key opportunities for skills development A gas can be compressed or expanded by pressure changes. The pressure produces a net force at right angles to the wall of the gas container (or any surface).

Atomic structure
4.4.3 Hazards and uses of radioactive emissions and of background radiation (physics only) 41 4.4.3.1 Background radiation Content Key opportunities for skills development Background radiation is around us all of the time. 
It comes from: • natural sources such as rocks and cosmic rays from space 
• man-made sources such as the fallout from nuclear weapons testing and nuclear accidents.

4.4.4 Nuclear fission and fusion (physics only)   4.4.4.1 Nuclear fission Content Key opportunities for skills development Nuclear fission is the splitting of a large and unstable nucleus (eg uranium or plutonium).





Required practicals summary

	Microscopy
	Spec ref.
	Skills

	Use a light microscope to observe, draw and label a selection of plant and animal cells. A magnification scale must be included.
	Biology 4.1.1.5
Trilogy 4.1.1.5
Synergy 4.1.3.2
	AT 1 – use appropriate apparatus to record length and area.
AT 7 – use a microscope to make observations of biological specimens and produce labelled scientific drawings.
MS 1d, 3a 

	Osmosis
	Spec ref.
	Skills

	Investigate the effect of a range of concentrations of salt or sugar solutions on the mass of plant tissue.
	Biology 4.1.3.2
Trilogy 4.1.3.2

	AT 1 - use appropriate apparatus to record mass and time.
AT 3 - use appropriate apparatus and techniques to observe and measure the process of osmosis.
AT 5 - measure the rate of osmosis by water uptake.
 

	Enzymes
	Spec ref.
	Skills

	Investigate the effect of pH on the rate of reaction of amylase enzyme. 
Students should use a continuous sampling technique to determine the time taken to completely digest a starch solution at a range of pH values. Iodine reagent is to be used to test for starch every 30 seconds. 
Temperature must be controlled by use of a water bath or electric heater.
	Biology 4.2.2.1
Trilogy 4.2.2.1
Synergy 4.2.1.5
	AT 1 – use appropriate apparatus to record the volumes of liquids, time and pH.
AT 2 –  safe use of a water bath or electric heater.
AT 5 – measure the rate of reaction by the colour change of iodine indicator.
AT 8 – use of qualitative iodine reagent to identify starch by continuous sampling. (Biology only)
WS 3.1, WS 3.2

	
Food Tests
	Spec ref.
	Skills

	Use qualitative reagents to test for a range of carbohydrates, lipids and proteins. To include: Benedict’s test for sugars; iodine test for starch; and Biuret reagent for protein.
	Biology 4.2.2.1
Trilogy 4.2.2.1

	AT 2 – safe use of a Bunsen burner and a boiling water bath. 
AT 8 – use of qualitative reagents to identify biological molecules. (Biology only)
WS 2.4

	Photosynthesis
	Spec ref.
	Skills

	Investigate the effect of light intensity on the rate of photosynthesis using an aquatic organism such as pondweed. 
	Biology 4.4.1.2
Trilogy 4.4.1.2

	AT 1 - use appropriate apparatus to record the rate of production of oxygen gas produced; and to measure and control the temperature of the water in the 'heat shield' beaker.
AT 2 – safe use of a thermometer to measure and control temperature of water bath.  
AT 3 - use appropriate apparatus and techniques to observe and measure the process of oxygen gas production
AT 4 – safe and ethical use and disposal of living pondweed to measure physiological functions and responses to light.
AT5 – measuring rate of reaction by oxygen gas production.


	Making salts 
	Spec ref.
	Skills

	Preparation of a pure, dry sample of a soluble salt from an insoluble oxide or carbonate, using a Bunsen burner to heat dilute acid and a water bath or electric heater to evaporate the solution.
	Chemistry
4.4.2.3
Trilogy 5.4.2.3

	AT 2– Safe use of appropriate heating devices and techniques including use of a Bunsen burner and a water bath or electric heater.
AT 3 – Use of appropriate apparatus and techniques for conducting chemical reactions, including appropriate reagents.
AT 4 – Safe use of a range of equipment to purify and/or separate chemical mixtures including evaporation, filtration, crystallisation.
AT 6 – Safe use and careful handling of liquids and solids, including careful mixing of reagents under controlled conditions.


	Electrolysis
	Spec ref.
	Skills

	Investigate what happens when aqueous solutions are electrolysed using inert electrodes.
This should be an investigation involving developing a hypothesis.
	Chemistry
4.4.3.4
Trilogy 5.4.3.4

	AT 3 - Use of appropriate apparatus and techniques for conducting and monitoring chemical reactions. 
AT 7 – Use of appropriate apparatus and techniques to draw, set up and use electrochemical cells for separation and production of elements and compounds.
AT 8 - Use of appropriate qualitative reagents and techniques to analyse and identify unknown samples or products including gas tests for hydrogen, oxygen and chlorine (Chemistry only).
WS 2.1, WS 2.2, WS 2.3, WS 2.4,WS 2.6

	Temperature changes
	Spec ref.
	Skills

	Investigate the variables that affect temperature changes in reacting solutions, eg acid plus metals, acid plus carbonates, neutralisations, displacement of metals.
	Chemistry
4.5.1.1
Trilogy 5.5.1.1

	AT 1 – Use of appropriate apparatus to make and record a range of measurements accurately, including mass, temperature, and volume of liquids.
AT 3 - Use of appropriate apparatus and techniques for conducting and monitoring chemical reactions.
AT 5 - Making and recording of appropriate observations during chemical reactions including changes in temperature.
AT 6 - Safe use and careful handling of gases, liquids and solids, including careful mixing of reagents under controlled conditions, using appropriate apparatus to explore chemical changes.
 

	Resistance
	Spec ref.
	Skills

	Use circuit diagrams to set up and check appropriate circuits to investigate the factors affecting the resistance of an electrical circuit. 
This should include: the length of a wire (at constant temperature); combinations of resistors in series and parallel.
	Physics  4.2.1.3
Trilogy 6.2.1.3

	AT 1 - use appropriate apparatus to measure and record length accurately.
AT 6 - use appropriate apparatus to measure current, potential difference and resistance
AT 7 - use circuit diagrams to construct and check series and parallel circuits 
 

	
I-V characteristics
	Spec ref.
	Skills

	Use circuit diagrams to construct appropriate circuits to investigate the I-V characteristics of a variety of circuit elements including a filament lamp, a diode and a resistor at constant temperature. 
	Physics 4.2.1.4
Trilogy 6.2.1.4

	AT 6 - use  appropriate apparatus to measure current and potential difference and to explore the characteristics of a variety of circuit elements
AT 7 - use circuit diagrams to construct and check series and parallel circuits including a variety of common circuit elements


	Density
	Spec ref.
	Skills

	Use appropriate apparatus to make and record the measurements needed to determine the densities of regular and irregular solid objects and liquids. 
Volume should be determined from the dimensions of regularly shaped objects and by a displacement technique for irregularly shaped objects. 
Dimensions to be measured using appropriate apparatus such as a ruler, micrometre or Vernier callipers.

	Physics 4.3.1.1
Trilogy 6.3.1.1

	AT 1 - use appropriate apparatus to make and record measurements of length, area, mass and volume accurately.  Use such measurements to determine the density of solid objects and liquids.
 

	Specific heat capacity.
	Spec ref
	Skills

	Skills Investigation to determine the specific heat capacity of one or more materials. The investigation will involve linking the decrease of one energy store (or work done) to the increase in temperature and subsequent increase in thermal energy stored. 1 - use appropriate apparatus to make and record measurements of mass, time and temperature accurately. 



	Physics 4.1.1.3 Trilogy 6.1.1.3 
	AT 5 – use, in a safe manner, appropriate apparatus to measure energy changes/transfers and associated values such as work done.

	Decay (Biology only)
	Spec ref
	Skills

	Investigate the effect of temperature on the rate of decay of fresh milk by measuring pH change. 

	Biology 4.7.2.3
	AT 1 – use appropriate apparatus to record temperature and pH. AT 3 – the use of appropriate apparatus to measure anaerobic decay. AT 4 – safe use of microorganisms. AT 5 – measurement of rate of decay by pH change. 

	Microbiology (Biology only)
	Spec ref.
	Skills

	Skills Investigate the effect of antiseptics or antibiotics on bacterial growth using agar plates and measuring zones of inhibition.
	Biology 4.1.1.6
	AT 1 – use appropriate apparatus to record length and area. AT 3 – use appropriate apparatus and techniques to observe and measure the process of bacterial growth. AT 4 – safe and ethical use of bacteria to measure physiological function and response to antibiotics and antiseptics in the environment. AT 8 – the use of appropriate techniques and qualitative reagents in problem-solving contexts to find the best antibiotic to use or the best concentration of antiseptic to use. MS 5c WS 2.1, WS 2.2, WS 2.4

	Neutralisation (Chemistry only)
	Spec ref
	 Skills

	Determination of the reacting volumes of solutions of a strong acid and a strong alkali by titration. (HT only) Determination of the concentration of one of the solutions in mol/dm3 and g/dm3 from the reacting volumes and the known concentration of the other solution. 
	Chemistry 4.4.2.4
	AT 1- Use of appropriate apparatus to make and record a range of measurements accurately, including volume of liquids. AT 8 - The determination of concentrations of strong acids and strong alkalis. 

	Identifying ions (Chemistry Triple only)
	Spec ref.
	Skills

	Skills Use of chemical tests to identify the ions in unknown single ionic compounds covering the ions from sections 4.8.3.1 to 4.8.3.5 
	Chemistry 4.8.3.7
	AT 1 - Safe use of a Bunsen burner
AT 8 - Use of appropriate qualitative reagents and techniques to analyse and identify unknown samples or products including gas tests, flame tests, precipitation reactions. WS 2.4, WS 2.6

	Thermal Insulation (Physics Triple only)
	Spec ref.
	Skills

	Skills Investigate the effectiveness of different materials as thermal insulators and the factors that may affect the thermal insulation properties of a material. Physics
	4.1.2.1
	AT 1 - use appropriate apparatus to make and record a range of measurements accurately, including length, area, mass, time, volume and temperature. 
AT 5 – use, in a safe manner, appropriate apparatus to measure energy changes/transfers.




Some useful resources:

[bookmark: _GoBack]Science past paper resources
https://www.aqa.org.uk/subjects/science/gcse/combined-science-trilogy-8464/assessment-resources
BBC bitesize resources
https://www.bbc.co.uk/bitesize/topics/zptnng8
Videos and past papers
https://www.revisely.co.uk/gcse/science/aqa
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