
Vision and Intent: We teach Science to inspire a love of and enthusiasm for the world around us. We will explore the wonders of nature and the mysteries of the universe, encouraging students to have enquiring minds about all of this, while also aiming to play our part in empowering the next generation with the tools they need to care for our common home.
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Year 7 Lab safety Conservation unit (Palm oil) Begin Cells Review Begin Waves Review Begin Particles Begin Reproduction Begin Forces Review Begin Mixtures Review Practical Skills

Outcomes Pupils will know:
• Why Conservation is important in environmental longevity and how they can get involved;
• Cells are the fundamental unit of living organisms;
• The similarities and differences between plant and animal cells.
Pupils will be able to:
• EXPLAIN in detail the hierarchy of organisation in a multicellular organism, using a range of examples;
• name some substances that move into and out of cells and DESCRIBE the process of diffusion.  

Pupils will know:
• The features of a wave and how to label different sections;
• How loudness and pitch affect the features of a wave;
• How light waves behave during reflection and refraction;
• How colour behaves, including when filters are used. 
Pupils will be able to:
• Label the features of a wave;
• Predict how a wave will change if loudness and pitch are changed;
• Explain the effects of refraction and reflection of light waves;
• Explain why objects have different colours.  

Pupils will know:
• Begin to understand the properties of different states of matter and how they can change from one to 
another;
• How different types of atoms are called elements and they can join in fixed quantities to form 
compounds;
• How reproductive systems in animals work to allow for reproduction;
• How flowers and pollination work to allow reproduction in plants.
• How adolescence and puberty have certain features in males and females.
Pupils will be able to:
• Explain the features of different states of matter;
• Describe the processes of various changes of state;
• Label the different features of the reproductive organ system in humans;
• Label and explain the roles of different features in the plant reproductive systems;
• Identify various features of puberty in males and females.

Pupils will know:
• What is meant by contact and non-contact forces;
• How drag and friction impact on forward forces;
• How forces can be balanced and unbalanced;
• That speed can be calculated if you know the distance travelled by an object and the time taken.
Pupils will be able to:
• Explain the differences between contact and non-contact forces;
• Explain the effect of drag forces and friction in terms of forces;
• Describe the difference between balanced and unbalanced forces;
• Calculate distance, speed, time using s=d/t equation with conversions needed. 

Pupils will know:
• How mixtures are where different types of atoms are mixed without being chemically combined;
• How solutions are made involving solutes and solvents;
• How different methods of separation can be used to separate mixtures;
• Evaporation and distillation work, using ideas of changes of state. 
Pupils will be able to:
• Describe particle arrangements in mixtures;
• Explain the relationship between solutes, solvents, and solutions;
• Use particle diagrams to illustrate how filtering works;
• Explain how to use evaporation or distillation to separate mixtures.  

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.

Year 8 Begin Energy Begin Health and Lifestyle Review Begin Earth Chemistry Begin Electricity Review Begin Electricity Begin Structure and function Review Begin Space Begin Genetics Begin Technology in Chemistry Begin New Technology in Physics Review Practical Skills

Outcomes

Pupils will know:
 • That energy can be expressed as a quantity that can be quantified and calculated; the total energy has the 
same value before and after a change.
 • How domestic fuel bills can be calculated and other aspects of fuel usage and costs;
 • Content of a healthy human diet and the consequences of imbalances in the diet, including obesity, 
starvation, and deficiency diseases.
 Pupils will be able to:
 • explain, in terms of particles, how energy is transferred;
 • COMPARE the advantages and disadvantages of using renewable and nonrenewable energy resources;
 • explain how each nutrient contributes to a healthy, balanced diet.

Pupils will know:
• How to convert word equations into formula equations;
• How to CALCULATE the temperature change and make a conclusion in a range of familiar exothermic 
and endothermic changes;
• Use a model to explain why global warming happens;
• To explain in terms of electrons, why something becomes charge;
• Set up a circuit including an ammeter to measure current.
Pupils will be able to:
• Compare how other materials are recycled with the recycling of aluminium;
• describe how to measure potential difference and what is meant by the rating of a battery or bulb;
• describe how current and potential difference vary in series and parallel circuits
• Calculate resistance of a component and of a circuit.

Pupils will know:
• How to complete a practical, demonstrating how an electromagnet can be made;
• How to describe the gas exchange system as an organ system, linking the organs and explain their 
adaptations;
• How the actions of the ribcage and diaphragm lead to inhaling and exhaling;
• How the circulatory system transports substances;
• How to describe the functions and adaptations of the parts of the heart.
Pupils will be able to:
• describe how a simple motor works;
• explain how part of a joint allow it to function and how muscles exert force during movement;
• describe how to change the strength of an electromagnet;
• Create an experiment to evaluate the strength of an electromagnet.

Pupils will know:
• To explain that the objects in the night sky consist of many different objects, at vastly different distances;
• How to explain the passing of a month and of a year;
• how evidence about the solar system has been collected and interpreted;
• How to organise types of variation into environmental, inherited and both environmental;
• How to organise characteristics in terms of continuous and discontinuous variation.
Pupils will be able to:
• explain how the view from the Earth of the Moon causes the phases in a regular sequence
• Calculate the weight of objects on different planets;
• explain that stars and galaxies are spread throughout the universe
• Explore understanding of the major groupings including plants, animals, mammals, vertebrae;
• explain the contributions of Watson, Crick, Wilkins and Franklin in the discovery of DNA.

Pupils will know:
• How to explain how the properties of nanoparticles make them suitable for their uses;
• To describe how nanoparticles are used in medical treatments;
• How to describe the advantages and disadvantages of new vehicle fuels;
• To explain how unknown samples at crime scenes can be investigated by science
• The geocentric models of the Solar System through observations of the sky
Pupils will be able to:
• explain what is meant by the big bang;
• explain the risks and benefits of the space programme;
• explain what is meant by a radioactive material in terms of particles
• describe the process of generating electricity through electromagnetic induction;
• describe different wavelengths with the electromagnetic spectrum.

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.

Year 9 Cells and Transport Atom Structure and PT Atom Structure and PT Review Energy Review Organisation Review Structure and bonding Practical Skills 

Outcomes

Pupils will know:
• The similarities and differences between plant and animal cells;
• the similarities and differences between eukaryotic and prokaryotic cells;
• how to calculate numbers of subatomic particles in a species and relative abundance of isotopes.

Pupils will be able to:
• Measure a sample using a microscope and calculate magnification, real size and image size of a specimen;
• explain the importance of osmosis in animal cells;
• describe the similarities and differences between protons, neutrons and electrons. 

Pupils will know:
• How to use atomic numbers and mass numbers to determine the numbers of subatomic particles in 
atoms;
• the arrangement of electrons in shells or energy levels;
• how Mendeleev developed the periodic table.
• metals from nonmetals using their position in the periodic table and ability to form positive ions. 

Pupils will be able to:
• explain the lack of reactivity and trends in the physical properties of group 0;
• explain trends in reactivity down Groups 1 and 7 and across a period;
• use standard form to represent large and small numbers;
• describe similarities and differences between transition metals and contrast them with those of Group 1 
elements. 

Pupils will know:
• How to name, describe and give examples of the 9 different energy types;
• the relationship between work done and force applied;
• the main energy sources available for use on Earth;
• what is meant by gravitational potential energy.

Pupils will be able to:
• explain ways of reducing unwanted energy transfer;
• understand that energy is dissipated;
• calculate kinetic energy;
• calculate power.

Pupils will know:
• How cells are organised into tissues, organs and organ systems;
• how to investigate the main food groups using standard food tests;
• how enzymes work as biological catalysts;
• how to describe the structure and functions of the different components of the blood.

Pupils will be able to:
• Plan an investigation into the effect of pH on the rate of amylase action;
• investigate the effect of pH on the rate of amylase action;
• explain how the heart keeps its natural rhythm;
• compare the xylem and phloem.

Pupils will know:
• How to define ionic bonding in terms of electron transfer;
• how to represent a covalent molecule structure;
• the changes of state of substances;
• the properties of different allotropes of carbon.

Pupils will be able to:
• Recall and explain the associated properties of ionic bonding;
• visualise the structure and properties of metallic substances;
• explain what nanoparticles are and understand their usefulness;
• visualise and represent 2D and 3D shapes.

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.
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Year 10 Triple 
Biology Higher

Cells review Organisation review Disease Defence against disease Review Coordination and Control Review Extend Coordination and Control Review Reproduction Revision/Review Practical Skills 

Outcomes

Pupils will know:
• How to describe the different causes of ill health;
• How to explain how different types of disease interact;
• How to define non-communicable disease.
Pupils will be able to:
• EXPLAIN how a pathogen can cause disease.  EVALUATE a model for how pathogens can be spread;
• EXPLAIN what a causal mechanism is. EVALUATE evidence linking risk factors and increased rates of disease.

Pupils will know:
• How antibiotics and painkillers treat disease; 
• How to describe the stages involved in testing and trialing new drugs;
• How smoking affects the risk of developing cardiovascular disease. 
Pupils will be able to:
• Describe how the spread of disease can be reduced or prevented;
• Describe the impact of lifestyle choices on the spread of disease.   

Pupils will know:
• How to describe the structure of the nervous system and explain how it is adapted to its function;
• How to explain the role of the pituitary gland;
• How hormones can be used to treat infertility. 
Pupils will be able to:
• Describe what adrenaline and thyroxine do in the body;
• Identify and describe the function of the reproductive organs.   

Pupils will know:
• How to identify the structures of the eye and relate them to their functions;
• How to describe what happens in short sightedness and long sightedness and how these problems can 
be solved;
• How plants produce hormones to coordinate and control growth in response to light and gravity;
Pupils will be able to:
• Explain the role of ADH in water balance;
• Evaluate the advantage and disadvantages of dialysis;
• Explain how plant hormones are used in agriculture. 
  

Pupils will know:
• How the four gametes produced by meiosis are genetically different;
• How to describe the structure of nucleotides; 
• How to use probability when predicting the outcomes of genetic crosses.
Pupils will be able to:
• Explain that different forms of genes, alleles, can be dominant or recessive;
• Explain the inheritance of polydactyly and cystic fibrosis. 

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.

Year 10 Triple 
Biology 

Foundation

Cells review Organisation review Disease Defence against disease Review Coordination and Control Review Extend Coordination and Control Review Reproduction Revision/Review Practical Skills 

Outcomes

Pupils will know:
• How to describe the different causes of ill health;
• How to explain how different types of disease interact;
• How to define non-communicable disease.
Pupils will be able to:
• EXPLAIN how a pathogen can cause disease.  EVALUATE a model for how pathogens can be spread;
• EXPLAIN what a causal mechanism is. EVALUATE evidence linking risk factors and increased rates of disease. 

Pupils will know:
• How white blood cells protect you from disease;
• How to explain antibiotic resistance;
• How smoking affects the risk of developing cardiovascular disease. 
Pupils will be able to:
• Describe how vaccinations protect against disease;
• Calculate cross- sectional areas of bacterial cultures and clear agar jelly using πr2.

Pupils will know:
• How to describe the structure of the nervous system and explain how it is adapted to its function.
• How to explain the role of the pituitary gland. 
• How hormones can be used to treat infertility. 
Pupils will be able to:
• Describe what adrenaline and thyroxine do in the body. 
• Identify and describe the function of the reproductive organs.   

Pupils will know:
• How to identify the structures of the eye and relate them to their functions;
• How to describe what happens in short sightedness and long sightedness and how these problems can 
be solved;
• How plants produce hormones to coordinate and control growth in response to light and gravity;
Pupils will be able to:
• Explain the role of ADH in water balance;
• Evaluate the advantage and disadvantages of dialysis;
• Explain how plant hormones are used in agriculture.   

Pupils will know:
• How the four gametes produced by meiosis are genetically different;
• How to describe the structure of nucleotides; 
• How to use probability when predicting the outcomes of genetic crosses.
Pupils will be able to:
• Explain that different forms of genes, alleles, can be dominant or recessive;
• Explain the inheritance of polydactyly and cystic fibrosis.   

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.

Year 10 Combined 
Sci Biol Foundation Cells review Organisation review Disease Defence against disease Review Coordination and Control

Review Reproduction Revision/Review Bioenergetics Practical Skills 

Outcomes

Pupils will know:
• How to describe the different causes of ill health;
• How to explain how different types of disease interact;
• How to define non-communicable disease.
Pupils will be able to:
• EXPLAIN how a pathogen can cause disease.  EVALUATE a model for how pathogens can be spread;
• EXPLAIN what a causal mechanism is. EVALUATE evidence linking risk factors and increased rates of disease.

Pupils will know:
• How antibiotics and painkillers treat disease;
• How to describe the stages involved in testing and trialing new drugs;
• How smoking affects the risk of developing cardiovascular disease. 
Pupils will be able to:
• Describe how the spread of disease can be reduced or prevented; 
• Describe the impact of lifestyle choices on the spread of disease.   

Pupils will know:
•How to describe the structure of the nervous system;
•How to describe the differences between type 1 and 2 diabetes;
•How different methods of contraceptives work. 
Pupils will be able to:
• describe the structure of the nervous system.
• describe a number of different methods or hormonal and non-hormonal contraception.   

Pupils will know:
• How to describe advantages and disadvantages of each type of reproduction;
• How to state that different forms of genes, alleles, can be dominant or recessive;
• How to make judgements about embryo screening. 
Pupils will be able to:
• Describe that a gene is a section of DNA that controls a particular characteristic; 
•  Use percentages to express the outcome of a genetic cross. 

Pupils will know:
• How to conduct an investigation into the effect of light intensity on the rate of photosynthesis;
• How to describe aerobic and anaerobic respiration;
• How the body responds to increased demands for energy during exercise.
Pupils will be able to:
• Describe photosynthesis as an endothermic reaction;
• Summarise photosynthesis through an equation;
•  Plot and draw appropriate graphs of rate of photosynthesis against light intensity. 

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.

Year 10 Combined 
Sci Biol Higher Cells review Organisation review Disease Defence against disease Review Coordination and Control

Review Reproduction Revision/Review Bioenergetics Practical Skills 

Outcomes

Pupils will know:
• How to describe the different causes of ill health;
• How to explain how different types of disease interact;
• How to define non-communicable disease.
Pupils will be able to:
• Explain how a pathogen can cause disease.  Evaluate a model for how pathogens can be spread;
• Explain what a causal mechanism is. Evaluate evidence linking risk factors and increased rates of disease.

Pupils will know:
• How antibiotics and painkillers treat disease; 
• How to describe the stages involved in testing and trialing new drugs;
• How smoking affects the risk of developing cardiovascular disease. 
Pupils will be able to:
• Describe how the spread of disease can be reduced or prevented;
• Describe the impact of lifestyle choices on the spread of disease.   

Pupils will know:
•How to describe the structure of the nervous system;
•How to describe the differences between type 1 and 2 diabetes;
•How different methods of contraceptives work. 
Pupils will be able to:
• Describe the structure of the nervous system.
• Describe a number of different methods or hormonal and non-hormonal contraception.   

Pupils will know:
• How to describe advantages and disadvantages of each type of reproduction;
• How to state that different forms of genes, alleles, can be dominant or recessive;
• How to make judgements about embryo screening. 
Pupils will be able to:
• Describe that a gene is a section of DNA that controls a particular characteristic; 
•  Use percentages to express the outcome of a genetic cross.   

Pupils will know:
• How to conduct an investigation into the effect of light intensity on the rate of photosynthesis;
• How to describe aerobic and anaerobic respiration;
• How the body responds to increased demands for energy during exercise.
Pupils will be able to:
• Describe photosynthesis as an endothermic reaction;
• Summarise photosynthesis through an equation;
•  Plot and draw appropriate graphs of rate of photosynthesis against light intensity.  

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.
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Year 10 Triple 
Chemistry Higher

Recovery/Review
(Atomic Structure) Organic Review Rates and equilibria Chemical Quantities Chemical changes Review Atmosphere Energy changes Revision/Review Practical Skills

Outcomes

Pupils will know:
• Why fractional distillation is such an important process;
• the process of combustion and its products;
• the structural formulae of the first four alkanes and why they are called unsaturated.

Pupils will be able to:
• Identify an alcohol and explain the different reactions of alcohols;
• recognise addition polymers and monomers from diagrams and be familiar with repeating units;
• identify the two functional groups of an amino acid and explain how they build proteins.

Pupils will know:
• How to measure the rate of a reaction and use graphs to interpret the stages;
• how to calculate the mean rates and draw tangents on curves as a measure for the rate of a reaction;
• how activation energy and collision theory are linked;
• how to use the law of conservation of mass to explain how to balance an equation. 

Pupils will be able to:
• Make and record measurements using gas syringes and evaluate the method;
• explain how endothermic and exothermic reactions behave in equilibrium;
• predict the effects of changing pressure on equilibrium;
• calculate the slope of the tangent to IDENTIFY the rate of a reaction. 

Pupils will know:
• How to calculate the relative formula mass of a compound;
• how to calculate the  numbers of moles in a substance.;
• why different metals react differently.;
• the meaning of oxidation and reduction in terms of electron loss or gain.

Pupils will be able to:
• Understand how to incorporate mole calculations in chemical equations;
• understand why percentage yield is important for industry to know;
• calculate the concentration of a solution;
• recall various reactions of metals with acid.

Pupils will know:
• How the pH changes when a strong acid neutralises a strong alkali;
• how aluminium is extracted and deduce half equations for the electrode reactions;
• how gas proportions are maintained and evaluate different theories about the earth's early atmosphere;
• the explanation of global warming in terms of radiation interacting with matter.

Pupils will be able to:
• Complete a titration and use concentration and volume of one solution to CALCULATE the concentration 
of another;
• predict the products of the electrolysis of aqueous solutions and use half equations represent the 
reactions;
• recognise that human activity has an impact on global climate change and evaluate the quality of 
evidence to support this;
• explain how pollutants are produced by burning fuels and explain the problems caused by them.

Pupils will know:
• How to INVESTIGATE the variables that affect temperature changes in reacting solutions;
• how to draw reaction profiles and explain the energy needed for a reaction to occur;
• the methods to suggest possible improvements and further investigations.

Pupils will be able to:
• Calculate the energy transferred in chemical reactions using bond energies;
• explain how a voltage can be produced by metals in an electrolyte and evaluate the use of cells;
• describe how a fuel cells works and evaluate the use of hydrogen fuel cells.

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.

Year 10 Triple 
Chemistry 
Foundation

Recovery/Review
(Atomic Structure) Organic Review Rates and equilibria Chemical Quantities Review Chemical changes Review Atmosphere Energy changes Revision/Review Practical Skills

Outcomes

Pupils will know:
• Why fractional distillation is such an important process;
• the process of combustion and its products;
• the structural formulae of the first four alkanes and why they are called unsaturated.

Pupils will be able to:
• Identify an alcohol and explain the different reactions of alcohols;
• recognise addition polymers and monomers from diagrams and be familiar with repeating units;
• identify the two functional groups of an amino acid and explain how they build proteins.

Pupils will know:
• How to measure the rate of a reaction and use graphs to interpret the stages;
• how to calculate the mean rates and draw tangents on curves as a measure for the rate of a reaction;
• how activation energy and collision theory are linked;
• how to use the law of conservation of mass to explain how to balance an equation. 

Pupils will be able to:
• Make and record measurements using gas syringes and evaluate the method;
• explain how endothermic and exothermic reactions behave in equilibrium;
• predict the effects of changing pressure on equilibrium;
• calculate the slope of the tangent to IDENTIFY the rate of a reaction. 

Pupils will know:
• How to calculate the relative formula mass of a compound;
• how to calculate the  numbers of moles in a substance.;
• why different metals react differently.;
• the meaning of oxidation and reduction in terms of electron loss or gain.

Pupils will be able to:
• Understand how to incorporate mole calculations in chemical equations;
• understand why percentage yield is important for industry to know;
• calculate the concentration of a solution;
• recall various reactions of metals with acid.

Pupils will know:
• How the pH changes when a strong acid neutralises a strong alkali;
• how aluminium is extracted and deduce half equations for the electrode reactions;
• how gas proportions are maintained and evaluate different theories about the earth's early atmosphere;
• the explanation of global warming in terms of radiation interacting with matter.

Pupils will be able to:
• Complete a titration and use concentration and volume of one solution to CALCULATE the concentration 
of another;
• predict the products of the electrolysis of aqueous solutions and use half equations represent the 
reactions;
• recognise that human activity has an impact on global climate change and evaluate the quality of 
evidence to support this;
• explain how pollutants are produced by burning fuels and explain the problems caused by them.

Pupils will know:
• How to INVESTIGATE the variables that affect temperature changes in reacting solutions;
• how to draw reaction profiles and explain the energy needed for a reaction to occur;
• the methods to suggest possible improvements and further investigations.

Pupils will be able to:
• Calculate the energy transferred in chemical reactions using bond energies;
• explain how a voltage can be produced by metals in an electrolyte and evaluate the use of cells;
• describe how a fuel cells works and evaluate the use of hydrogen fuel cells.

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.

Year 10 Combined 
Sci Chem 

Foundation

Recovery/Review
(Atomic Structure) Organic Review Rates and equilibria Review Chemical Quantities Chemical Changes Atmosphere Revision/Review Practical Skills

Outcomes

Pupils will know:
• The structure and formulae of alkanes;
• how boiling points links into the process of fractional distillation;
• how to reproduce balanced symbol equations for combustion of hydrocarbons;
• how forces between molecules affect the properties of different organic materials.

Pupils will be able to:
• explain how the properties of hydrocarbons are related to their properties;
• describe the process of cracking and use balanced symbol equations as examples;
• recall the structural formulae of the first four alkanes and how we can test for the presence of an alkene 
using bromine water;
• use and evaluate the use of 3D models to represent hydrocarbons and polymers.

Pupils will know:
• How to measure the rate of a reaction and use graphs to interpret the stages;
• how to identify which reactant is in excess in a reaction;
• how to explain through the use of collision theory how factors can affect the rate of a reaction.

Pupils will be able to:
• Calculate mean rates and draw tangents on curves as a measure for the rate of a reaction;
• describe activation energy and collision theory;
• make and record measurements using gas syringes.

Pupils will know:
• How to use the law of conservation of mass to explain how to balance an equation;
• how to use atomic masses of elements to CALCULATE relative formula masses;
• how to use equations to CALCULATE the mass of solute in a solution.

Pupils will be able to:
• explain any changes in mass using the particle model;
• calculate uncertainty from the range of a set of measurements and their mean;
• rearrange the subject of an equation.

Pupils will know:
• How to explain oxidation by gain of oxygen and link to metal oxides;
• how extraction methods depend on metal reactivity;
• how to use the pH scale to IDENTIFY acidic or alkaline solutions;
• the proportions of gases and evaluate different theories about the earth's early atmosphere;
• some chemical equations for the processes that have allowed oxygen and carbon dioxide levels to 
change.
Pupils will be able to:
• Deduce an order of reactivity of metals based on experimental results;
• use experimental results of displacement reactions to confirm the reactivity series;
• predict the products of the electrolysis of aqueous solutions;
• explain the process of global warming in terms of radiation interacting with matter;
• discuss the environmental implications of climate change.

Pupils will know:
• How to review their understanding of atomic structure and the periodic table, highlighting strengths and 
weaknesses;
• the arrangement of electrons in shells or energy levels;
• how Mendeleev developed the periodic table.
• metals from nonmetals using their position in the periodic table and ability to form positive ions. 

Pupils will be able to:
• Review atomic structure and the periodic table, highlighting strengths and weaknesses;
• explain trends in reactivity in Groups 1 and 7 and changes across a period;
• use standard form to represent large and small numbers;
• describe similarities and differences between transition metals and contrast them with those of Group 1 
elements. 

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.

Year 10 Combined 
Sci Chem Higher

Recovery/Review
(Atomic Structure) Organic Rates and equilibria Chemical Quantities Chemical changes Review Atmosphere Review Practical skills

Outcomes

Pupils will know:
• The structure and formulae of alkanes;
• how boiling points links into the process of fractional distillation;
• how to reproduce balanced symbol equations for combustion of hydrocarbons;
• how forces between molecules affect the properties of different organic materials.

Pupils will be able to:
• Explain how the properties of hydrocarbons are related to their properties;
• describe the process of cracking and use balanced symbol equations as examples;
• recall the structural formulae of the first four alkanes and how we can test for the presence of an alkene 
using bromine water;
• use and evaluate the use of 3D models to represent hydrocarbons and polymers.

Pupils will know:
• How to measure the rate of a reaction and use graphs to interpret the stages;
• how to identify which reactant is in excess in a reaction;
• how to explain through the use of collision theory how factors can affect the rate of a reaction;
• how changing the concentrations changes the position of equilibrium;
• the effects of changing pressure on equilibrium.
Pupils will be able to:
• Calculate mean rates and draw tangents on curves as a measure for the rate of a reaction;
• describe activation energy and collision theory;
• make and record measurements using gas syringes;
• explain how endothermic and exothermic reactions behave in equilibrium;
• calculate the slope of the tangent to IDENTIFY the rate of a reaction.

Pupils will know:
• How to use the law of conservation of mass to explain how to balance an equation;
• how to use atomic masses of elements to CALCULATE relative formula masses;
• how to balance an equation given the masses of reactants and products;
• how to use equations to CALCULATE the mass of solute in a solution.

Pupils will be able to:
• explain any changes in mass using the particle model;
• calculate uncertainty from the range of a set of measurements and their mean;
• calculate the number of moles in a given mass;
• calculate the masses of substances in a balanced symbol equations.

Pupils will know:
• How to explain oxidation by gain of oxygen and link to metal oxides;
• how extraction methods depend on metal reactivity;
• how to use the pH scale to IDENTIFY acidic or alkaline solutions.

Pupils will be able to:
• Deduce an order of reactivity of metals based on experimental results;
• use experimental results of displacement reactions to confirm the reactivity series;
• predict the products of the electrolysis of aqueous solutions.

Pupils will know:
• the proportions of gases and evaluate different theories about the earth's early atmosphere;
• some chemical equations for the processes that have allowed oxygen and carbon dioxide levels to 
change;
• how Mendeleev developed the periodic table;
• metals from nonmetals using their position in the periodic table and ability to form positive ions. 

Pupils will be able to:
• explain the process of global warming in terms of radiation interacting with matter;
• discuss the environmental implications of climate change;
• use standard form to represent large and small numbers;
• describe similarities and differences between transition metals and contrast them with those of Group 1 
elements. 

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.
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Year 10 Triple 
Physics Higher Recovery review (energy) Particle model of matter Electricity Waves Forces Forces Practical skills

Outcomes

Pupils will know:
• how to calculate specific heat capacity;
• how to calculate the specific latent heat of a material;
• how to determine the density of different shapes of objects.
Pupils will be able to:
• carry out an experiment to determine the specific heat capacity of a material;
• carry out an experiment to determine the density of different shaped objects.

Pupils will know:
• Evaluate how a person can get an electric shock and evaluate static electricity in terms of electric  fields;
• Build circuits from diagrams and DESCRIBE the function of each component;
• Use a model to EXPLAIN how current flows in a circuit;
• Explain the difference between potential difference and current and why potential difference is measured 
in parallel;
• Explain what factors affect the resistance of a resistor.
Pupils will be able to:
• Calculate the resistance in a circuit in respect to potential difference and current from a practical 
investigation;
• Design and evaluate an experiment to determine resistance;
• Complete experiment on resistance, including graph skills and calculations from gradient;
• Plan an experiment to be able to interpret I-V graphs for a fixed resistor, filament lamp, and diode;
• Compare current and voltage at different stages in the national grid National Grid.

Pupils will know:
• Rearrange and apply the wave equation;
• Explain the difference between transverse and longitudinal waves;
• Manipulate and substitute the equations with one another;
• Evaluate an experiment of measuring the speed of a wave in water;
• Evaluate the use of total internal reflection.
Pupils will be able to:
• investigate the image produced by convex lenses and DESCRIBE the image produced;
• Explain the reflection, absorption and transmission of ultrasound in the body;
• Calculate the frequency or wavelength of EM waves;
• Explain how some types of EM radiation can be hazardous;
• Explain why UV, X-rays and gamma rays are used for.

Pupils will know:
• Explain the difference between scalar and vector quantities, with examples;
• Calculate and DESCRIBE the motion of an object from the resultant force acting on it.  - including use of 
F=ma;
• Explain what is meant by the limit of proportionality of a spring;
• Rearrange the equation of speed=distance/time to calculate variables;
• Explain the difference between acceleration and deceleration.
Pupils will be able to:
• Investigate the acceleration of an object;
• Calculate the area under a velocity time graph as distance travelled;
• Practise calculating the area under a velocity time graph as distance travelled;
• Explain how weight and force are linked mg=ma;
• Draw a motion graph for a falling object reaching terminal velocity.

Pupils will know:
• Estimate braking force on a vehicle;
• Objects that push each other move away with equal and opposite momentum;
• Describe how two objects collide move away at different speeds and total momentum of a system;
• Explain what happens with forces and momentum in a system and how force depends on impact time
• Describe how safety features in cars reduce the risk of injury.
Pupils will be able to:
• Calculate the moment of a force and how a moment can be increased;
• Explain what gears do and how gears can give a larger turning effect;
• Calculate the size of a force acting on a force, whether it is balanced, or turning clockwise or anticlockwise;
• Calculate pressure using P=F/A;
• Explain what pressure in a liquid depends on, and calculate the pressure caused by a liquid column.

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.

Year 10 Triple 
Physics 

Foundation
Recovery review (energy) Particle model of matter Electricity Waves Forces Forces Practical skills

Outcomes

Pupils will know:
• how to calculate specific heat capacity;
• how to calculate the specific latent heat of a material;
• how to determine the density of different shapes of objects.
Pupils will be able to:
• carry out an experiment to determine the specific heat capacity of a material;
• carry out an experiment to determine the density of different shaped objects.

Pupils will know:
• Evaluate how a person can get an electric shock and evaluate static electricity in terms of electric  fields;
• Build circuits from diagrams and DESCRIBE the function of each component;
• Use a model to EXPLAIN how current flows in a circuit;
• Explain the difference between potential difference and current and why potential difference is measured 
in parallel;
• Explain what factors affect the resistance of a resistor.
Pupils will be able to:
• Calculate the resistance in a circuit in respect to potential difference and current from a practical 
investigation;
• Design and evaluate an experiment to determine resistance;
• Complete experiment on resistance, including graph skills and calculations from gradient;
• Plan an experiment to be able to interpret I-V graphs for a fixed resistor, filament lamp, and diode;
• Compare current and voltage at different stages in the national grid National Grid.

Pupils will know:
• Rearrange and apply the wave equation;
• Explain the difference between transverse and longitudinal waves;
• Manipulate and substitute the equations with one another;
• Evaluate an experiment of measuring the speed of a wave in water;
• Evaluate the use of total internal reflection.
Pupils will be able to:
• Investigate the image produced by convex lenses and DESCRIBE the image produced;
• Explain the reflection, absorption and transmission of ultrasound in the body;
• Calculate the frequency or wavelength of EM waves;
• Explain how some types of EM radiation can be hazardous;
• Explain why UV, X-rays and gamma rays are used for.

Pupils will know:
• Explain the difference between scalar and vector quantities, with examples;
• Calculate and DESCRIBE the motion of an object from the resultant force acting on it.  - including use of 
F=ma;
• Explain what is meant by the limit of proportionality of a spring;
• Rearrange the equation of speed=distance/time to calculate variables;
• Explain the difference between acceleration and deceleration.
Pupils will be able to:
• Investigate the acceleration of an object;
• Calculate the area under a velocity time graph as distance travelled;
• Practise calculating the area under a velocity time graph as distance travelled;
• Explain how weight and force are linked mg=ma;
• Draw a motion graph for a falling object reaching terminal velocity.

Pupils will know:
• Estimate braking force on a vehicle;
• Objects that push each other move away with equal and opposite momentum;
• Describe how two objects collide move away at different speeds and total momentum of a system;
• Explain what happens with forces and momentum in a system and how force depends on impact time
• Describe how safety features in cars reduce the risk of injury.
Pupils will be able to:
• Calculate the moment of a force and how a moment can be increased;
• Explain what gears do and how gears can give a larger turning effect;
• Calculate the size of a force acting on a force, whether it is balanced, or turning clockwise or anticlockwise;
• Calculate pressure using P=F/A;
• Explain what pressure in a liquid depends on, and calculate the pressure caused by a liquid column.

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.

Year 10 Combined 
Sci Phys Foundation Recovery review (energy) Particle model of matter Electricity Electricity Waves Waves Forces Forces Practical skills

Outcomes

Pupils will know:
• how to calculate specific heat capacity;
• how to calculate the specific latent heat of a material;
• how to determine the density of different shapes of objects.
Pupils will be able to:
• carry out an experiment to determine the specific heat capacity of a material;
• carry out an experiment to determine the density of different shaped objects.

Pupils will know:
• Build circuits from diagrams and DESCRIBE the function of each component;
• Use a model to EXPLAIN how current flows in a circuit;
• Explain the difference between potential difference and current and why potential difference is measured 
in parallel;
• Explain what factors affect the resistance of a resistor.
Pupils will be able to:
• Calculate the resistance in a circuit in respect to potential difference and current from a practical 
investigation;
• Design and evaluate an experiment to determine resistance;
• Complete experiment on resistance, including graph skills and calculations from gradient;
• Plan an experiment to be able to interpret I-V graphs for a fixed resistor, filament lamp, and diode;
• Compare current and voltage at different stages in the national grid National Grid.

Pupils will know:
• Evaluate graphically the difference between direct and alternating potential difference;
• Explain the dangers of providing any connection between the live wire and earth or our bodies;
• Rearrange and apply the wave equation;
• Explain the difference between transverse and longitudinal waves;
• Manipulate and substitute the equations with one another.
Pupils will be able to:
• Rearrange and apply the equation energy transferred E = QV;
• Apply and rearrange the equation P = I2R;
• Explain the reflection, absorption and transmission of ultrasound in the body;
• Calculate the frequency or wavelength of EM waves;
• Explain how some types of EM radiation can be hazardous.

Pupils will know:
• Calculate the frequency or wavelength of EM waves;
• Explain how some types of EM radiation can be hazardous;
• Explain the difference between scalar and vector quantities, with examples;
• Calculate and DESCRIBE the motion of an object from the resultant force acting on it.  - including use of 
F=ma;
• Explain what is meant by the limit of proportionality of a spring.
Pupils will be able to:
• Explain how optical fibres are used in communications;
• Explain why UV, X-rays and gamma rays are used for;
• Investigate the acceleration of an object;
• Calculate the area under a velocity time graph as distance travelled;
• Practise calculating the area under a velocity time graph as distance travelled.

Pupils will know:
• Estimate braking force on a vehicle;
• Objects that push each other move away with equal and opposite momentum;
• Describe how two objects collide move away at different speeds and total momentum of a system;
• Explain what happens with forces and momentum in a system and how force depends on impact time
• Describe how safety features in cars reduce the risk of injury.
Pupils will be able to:
• Calculate the moment of a force and how a moment can be increased;
• Explain what gears do and how gears can give a larger turning effect;
• Calculate the size of a force acting on a force, whether it is balanced, or turning clockwise or anticlockwise;
• Calculate pressure using P=F/A;
• Explain what pressure in a liquid depends on, and calculate the pressure caused by a liquid column.

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.

Year 10 Combined 
Sci Phys Higher Recovery review (energy) Particle model of matter Electricity Electricity Waves Waves Forces Forces Practical skills

Outcomes

Pupils will know:
• how to calculate specific heat capacity;
• how to calculate the specific latent heat of a material;
• how to determine the density of different shapes of objects.
Pupils will be able to:
• carry out an experiment to determine the specific heat capacity of a material;
• carry out an experiment to determine the density of different shaped objects.

Pupils will know:
• Build circuits from diagrams and DESCRIBE the function of each component;
• Use a model to EXPLAIN how current flows in a circuit;
• Explain the difference between potential difference and current and why potential difference is measured 
in parallel;
• Explain what factors affect the resistance of a resistor.
Pupils will be able to:
• Calculate the resistance in a circuit in respect to potential difference and current from a practical 
investigation;
• Design and evaluate an experiment to determine resistance;
• Complete experiment on resistance, including graph skills and calculations from gradient;
• Plan an experiment to be able to interpret I-V graphs for a fixed resistor, filament lamp, and diode;
• Compare current and voltage at different stages in the national grid National Grid.

Pupils will know:
• Evaluate graphically the difference between direct and alternating potential difference;
• Explain the dangers of providing any connection between the live wire and earth or our bodies;
• Rearrange and apply the wave equation;
• Explain the difference between transverse and longitudinal waves;
• Manipulate and substitute the equations with one another.
Pupils will be able to:
• Rearrange and apply the equation energy transferred E = QV;
• Apply and rearrange the equation P = I2R;
• Explain the reflection, absorption and transmission of ultrasound in the body;
• Calculate the frequency or wavelength of EM waves;
• Explain how some types of EM radiation can be hazardous.

Pupils will know:
• Calculate the frequency or wavelength of EM waves;
• Explain how some types of EM radiation can be hazardous;
• Explain the difference between scalar and vector quantities, with examples;
• Calculate and DESCRIBE the motion of an object from the resultant force acting on it.  - including use of 
F=ma;
• Explain what is meant by the limit of proportionality of a spring.
Pupils will be able to:
• Explain how optical fibres are used in communications;
• Explain why UV, X-rays and gamma rays are used for;
• Investigate the acceleration of an object;
• Calculate the area under a velocity time graph as distance travelled;
• Practise calculating the area under a velocity time graph as distance travelled.

Pupils will know:
• Estimate braking force on a vehicle;
• Objects that push each other move away with equal and opposite momentum;
• Describe how two objects collide move away at different speeds and total momentum of a system;
• Explain what happens with forces and momentum in a system and how force depends on impact time
• Describe how safety features in cars reduce the risk of injury.
Pupils will be able to:
• Calculate the moment of a force and how a moment can be increased;
• Explain what gears do and how gears can give a larger turning effect;
• Calculate the size of a force acting on a force, whether it is balanced, or turning clockwise or anticlockwise;
• Calculate pressure using P=F/A;
• Explain what pressure in a liquid depends on, and calculate the pressure caused by a liquid column.

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.
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Year 11 Triple 
Biology Higher Reproduction Assessment Review Variation, Evolution and genetics Ecological relationships Review Human impact Revision

Outcomes

Pupils will know:
• How cells divide by meiosis to form gametes;
• The advantages and disadvantages of asexual and sexual reproduction;
• How different forms of genes, alleles, can be dominant or recessive.
Pupils will be able to:
• Explain that the gametes produced by meiosis are genetically unique;
• Understand and use probability when predicting the outcomes of genetic crosses.  

Pupils will know:
• How environmental change operating with natural selection leads to the evolution of a new species; 
• How selective breeding can lead to inbreeding;
• How to describe how adult cell cloning is carried out;
• How Wallace's ideas influenced Darwin.
Pupils will be able to:
• Describe how fossils are formed;
• Explain how classification has changed due to new technologies;
• Use evolutionary trees to predict hereditary.
  

Pupils will know:
• How to explain why animals and plants in the same habitat are in competition;
• How to explain a range of animal and plant adaptations; 
• How to describe the relationships between predator and prey populations;
• How human activities are contributing towards land and water pollution;
• How the destruction of peat bogs and forests leads to the decrease in biodiversity.
Pupils will be able to:
• Describe how different factors affect decay;
• Analyse data on the effect of temperature on the rate of decay;
• Explain how global warming impacts on biodiversity.

Pupils will know:
• How to construct accurate pyramids of biomass;
• How different factors affect food security;
• How to compare osmosis, diffusion and active transport;
• How to investigate the effect of osmosis on plant cells;
• How to calculate percentage gain and loss of mass within plant tissue. 
Pupils will be able to:
• Calculate efficiency of biomass transfers;
• Describe some uses of biotechnology;
• Evaluate modern farming techniques. 

Pupils will know:
• How to explain the organisation and role of cells, tissues, organs and organ systems. 
• How to investigate the main food groups using standard food tests. 
• How enzymes work as biological catalysts and the factors that affect them. 
• How to describe how the xylem and phloem transport substances around the plant. 
Pupils will be able to:
• Plan an investigation into the effect of pH on the rate of amylase action. 
• Explain the roles of hydrochloric acid and bile in making digestion more efficient. 
•  Describe the structure and functions of the heart. 
  

Pupils will know:
• How antibiotics and painkillers treat disease; 
• How to describe the stages involved in testing and trialing new drugs;
• How smoking affects the risk of developing cardiovascular disease. 
Pupils will be able to:
• Describe how the spread of disease can be reduced or prevented;
• Describe the impact of lifestyle choices on the spread of disease.     

Year 11 Combined 
Sci Biol Foundation Reproduction Assessment Review Variation, Evolution and genetics Ecological relationships Human impact Revision

Outcomes

Pupils will know:
• How cells divide by meiosis to form gametes;
• The advantages and disadvantages of asexual and sexual reproduction;
• How different forms of genes, alleles, can be dominant or recessive.
Pupils will be able to:
• Explain that the gametes produced by meiosis are genetically unique;
• Understand and use probability when predicting the outcomes of genetic crosses.  

Pupils will know:
• How evolution occurs via natural selection;
• How to describe the process of selective breeding;
• How to define the term genetic engineering;
• How to describe situations in which fossils are formed. 
Pupils will be able to:
• Describe the basic principles of classification;
• Recall how species are classified using the binomial system.
• Explain why animals and plants in the same habitat are in competition;
• Explain how different biotic and abiotic factors affect communities;
• Explain the stages in the water cycle. 

Pupils will know:
• How human activities pollute the land and water;
• How deforestation impacts biodiversity and to describe the main reasons for deforestation; 
• How to explain how global warming impacts biodiversity;
Pupils will be able to:
• Explain some of the ways people are trying to reduce the impact of human activities on ecosystems. 
• Explain how acid rain affects living organisms. 
•  Evaluate the destruction of peat bogs and forests.

Pupils will know:
• How to describe the roles of organs in the human digestive system and where they located. 
• How  to investigate the main food groups using standard food tests. 
• How to enzyme are impacted by temperature, pH and concentration. 
• How digestion is aided by hydrochloric acid and bile.  
Pupils will be able to:
• Identify variables and draw conclusions during the enzyme required practical. 
• Describe the structure of the heart. 
•  Describe the parts of the plant organ system and describe how substances are transported. 

Pupils will know:
• How to explain that painkillers and other medicines treat disease symptoms but do not kill pathogens;
• How white blood cells protect you from disease. 
• How neurons are adapted to their role and the transmission of an impulse in reflex arc.
•  Describe the differences between type 1 and 2 diabetes. 
Pupils will be able to:
•  Describe the variety of pathogens and explain how they cause disease.           
•  Describe the symptoms, treatment and transmission of some diseases.      
•  Explain how risk factors can increase the chance of developing noncommunicable disease.    
•  Recall that the nervous and endocrine systems are responsible for homeostasis.           

Pupils will know:
• How to distinguish between variation caused by genes and by the 
environment.
• How to recall how selective breeding enables humans to choose desirable 
characteristics in animals and plants
• How to recall how fossils are formed. 
• How to classify organisms using the basic principles of classification 
developed by Linnaeus. 
Pupils will be able to:
• Describe the advantages and disadvantages of each type of reproduction. 
• Describe a gene as a section of DNA that controls a particular 
characteristic.
•  Describe the inheritance of polydactyly and cystic fibrosis.

Year 11 Combined 
Sci Biol Higher Reproduction Assessment Review Variation, Evolution and genetics Ecological relationships Human impact Revision

Outcomes

Pupils will know:
• How cells divide by meiosis to form gametes;
• The advantages and disadvantages of asexual and sexual reproduction;
• How different forms of genes, alleles, can be dominant or recessive.
Pupils will be able to:
• Explain that the gametes produced by meiosis are genetically unique;
• Understand and use probability when predicting the outcomes of genetic crosses.  

Pupils will know:
• How evolution occurs via natural selection;
• How to describe the process of selective breeding;
• How to describe how fossils can reveal the changes in organisms over time;
• How to use the binomial naming system of genus and species.
Pupils will be able to:
• Explain what is meant by the term genetic engineering;
• Describe the basic principles of classification.
• Explain why animals and plants in the same habitat are in competition;
• Explain how different biotic and abiotic factors affect communities;
• Explain the stages in the water cycle. 

Pupils will know:
• How human activities pollute the land and water;
• How deforestation impacts biodiversity and to describe the main reasons for deforestation; 
• How to explain how global warming impacts biodiversity;
Pupils will be able to:
• Explain some of the ways people are trying to reduce the impact of human activities on ecosystems. 
• Explain how acid rain affects living organisms. 
•  Evaluate the destruction of peat bogs and forests.

Pupils will know:
• How to describe the roles of organs in the human digestive system and where they located. 
• How  to investigate the main food groups using standard food tests. 
• How to enzyme are impacted by temperature, pH and concentration. 
• How digestion is aided by hydrochloric acid and bile.  
Pupils will be able to:
• Identify variables and draw conclusions during the enzyme required practical. 
• Describe the structure of the heart. 
•  Describe the parts of the plant organ system and describe how substances are transported. 

Pupils will know:
• How to explain that painkillers and other medicines treat disease symptoms but do not kill pathogens;
• How white blood cells protect you from disease. 
• How neurons are adapted to their role and the transmission of an impulse in reflex arc.
•  Describe the differences between type 1 and 2 diabetes. 
Pupils will be able to:
•  Describe the variety of pathogens and explain how they cause disease.           
•  Describe the symptoms, treatment and transmission of some diseases.      
•  Explain how risk factors can increase the chance of developing noncommunicable disease.    
•  Recall that the nervous and endocrine systems are responsible for homeostasis.           

Pupils will know:
• How to distinguish between variation caused by genes and by the 
environment.
• How to recall how selective breeding enables humans to choose desirable 
characteristics in animals and plants
• How to recall how fossils are formed. 
• How to classify organisms using the basic principles of classification 
developed by Linnaeus. 
Pupils will be able to:
• Describe the advantages and disadvantages of each type of reproduction. 
• Describe a gene as a section of DNA that controls a particular 
characteristic.
•  Describe the inheritance of polydactyly and cystic fibrosis.

Year 11 Triple 
Chemistry Higher

Recovery Review
(Chemical changes) Chemical changes Atmosphere Energy changes Review Sustainable Development Review Chemical Analysis Revision/Review

Outcomes

Pupils will know:
• How to write and balance half equations for reactions at electrode, and predict products of binary molten 
compounds;
• how aluminium is extracted and deduce half equations for the electrode reactions;
• the products of the electrolysis of aqueous solutions and use half equations represent the reactions;
• how to use knowledge of ionic formula to deduce the formula of a salt in a neutralisation reaction.

Pupils will be able to:
• Use knowledge of half equations to identify oxidation and reduction in metal-acid reactions;
• explain how the reactivity of metals is related to the tendency of the metal to form a positive ion;
• apply a knowledge of the apparatus needed for electrolysis including use of inert electrode.

Pupils will know:
• How gas proportions are maintained and evaluate different theories about the earth's early atmosphere;
• the explanation of global warming in terms of radiation interacting with matter;
• how to discuss and evaluate the environmental implications of climate change;
• how to investigate the variables that affect temperature changes in reacting solutions;
• understand reaction profiles and explain the energy needed for a reaction to occur.
Pupils will be able to:
• Recognise that human activity has an impact on global climate change and evaluate the quality of 
evidence to support this;
• explain why and how carbon dioxide and methane emissions are being reduced and how there are issues 
associated with it;
• explain how pollutants are produced by burning fuels and explain the problems caused by them;
• calculate the energy transferred in chemical reactions using bond energies;
• explain how a voltage can be produced by metals in an electrolyte and evaluate the use of cells.

Pupils will know:
• The steps used to produce potable water;
• how wastewater is treated and compare the ease of treating different sources of water;
• the experiments and interpret results on rusting and EXPLAIN methods for preventing corrosion;
• how to link principles of of dynamic equilibrium to the Haber process.

Pupils will be able to:
• Describe the process of phytomining and bioleaching and EVALUATE the methods;
• carry out a comparative life cycle assessment for shopping bags and EXPLAIN the importance of 
recycling/reusing;
• compare glass, ceramics, polymers, composites and metals and select uses for these based on their 
properties;
• describe and explain how to make fertiliser in the laboratory.

Pupils will know:
• How to distinguish pure and impure substances using MP and BP data;
• how quantities are carefully measured for formulation;
• the four common gases using specific tests and EXPLAIN how they work;
• how to use sodium hydroxide to test for metal ions and write balanced symbol equations for the 
reactions.

Pupils will be able to:
• Explain how to carry out paper chromatography and determine Rf values;
• make and record measurements used in paper chromatography and CALCULATE Rf values;
• carry out flame test procedures and IDENTIFY substances from the results of the tests;
• identify the tests for carbonates, halides and sulfates and EXPLAIN how each works.

Pupils will know:
• How to use atomic numbers and mass numbers to determine the numbers of subatomic particles in 
atoms;
• the arrangement of electrons in shells or energy levels;
• how Mendeleev developed the periodic table.
• metals from nonmetals using their position in the periodic table and ability to form positive ions. 

Pupils will be able to:
• explain the lack of reactivity and trends in the physical properties of group 0;
• explain trends in reactivity in Groups 1 and 7 and changes across a period;
• use standard form to represent large and small numbers;
• describe similarities and differences between transition metals and contrast them with those of Group 1 
elements. 

Pupils will know:
• How to assess strengths and weaknesses in the atomic structure unit;
• How to assess strengths and weaknesses in the structure and bonding 
unit;
• How to assess strengths and weaknesses in the quantitative chemistry 
unit.

Pupils will be able to:
• Complete exam questions to fill in any gaps in their understanding of 
atomic structure;
• complete exam questions to fill in any gaps in their understanding of 
structure and bonding;
• complete exam questions to fill in any gaps in their understanding of 
Quantitative Chemistry. 
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Year 11 Combined 
Sci Chem 

Foundation

Recovery Review
(Chemical changes) Atmosphere Energy changes Sustainable Development Review Review Chemical Analysis Review Revision / exams

Outcomes

Pupils will know:
• The proportions of gases and interpret evidence about the earth's early atmosphere;
• how the processes that have increased oxygen and decreased carbon dioxide have worked;
• the greenhouse effect; 
• how to investigate the scale and risk of global climate change. 

Pupils will be able to:
• Evaluate the quality of evidence in a report about global climate change;
• describe how emissions of carbon dioxide and methane can be reduced, but how there are issues;
• describe how pollutants are produced by burning fuels and EXPLAIN the problems caused by them.

Pupils will know:
• How to recognise whether a reaction is exothermic or endothermic from the temperature change; 
• how to use reaction profiles to IDENTIFY reactions as exothermic or endothermic;
• how to plan experiments to make observations and test hypotheses;
• how to describe the differences in treatment of ground water and salty water. 

Pupils will be able to:
• Calculate the energy change during a reaction;
• describe how sewage is treated;
• interpret life cycle assessments of materials or products from information and EXPLAIN the importance of 
recycling/reusing.

Pupils will know:
• Which separation and purification techniques is used for mixtures;
• the particular purpose of each chemical in a mixture;
• the four common gases using specific tests. 

Pupils will be able to:
• Explain how to set up paper chromatography and give a use for it;
• make and record measurements used in paper chromatography and calculate Rf values;
• record Rf values to an appropriate number of significant figures.

Pupils will know:
• How to use atomic numbers and mass numbers to determine the numbers of subatomic particles in 
atoms;
• the arrangement of electrons in shells or energy levels;
• how Mendeleev developed the periodic table.
• metals from nonmetals using their position in the periodic table and ability to form positive ions. 

Pupils will be able to:
• Explain the lack of reactivity and trends in the physical properties of group 0;
• explain trends in reactivity in Groups 1 and 7 and changes across a period;
• use standard form to represent large and small numbers;
• describe similarities and differences between transition metals and contrast them with those of Group 1 
elements. 

Pupils will know:
• How to define ionic bonding in terms of electron transfer;
• how to represent a covalent molecule structure;
• the changes of state of substances;
• the properties of different allotropes of carbon.

Pupils will be able to:
• Recall and explain the associated properties of ionic bonding;
• visualise the structure and properties of metallic substances;
• explain what nanoparticles are and understand their usefulness;
• visualise and represent 2D and 3D shapes.

Pupils will know:
• How to assess strengths and weaknesses in the atomic structure unit;
• How to assess strengths and weaknesses in the structure and bonding 
unit;
• How to assess strengths and weaknesses in the quantitative chemistry 
unit.

Pupils will be able to:
• Complete exam questions to fill in any gaps in their understanding of 
atomic structure;
• complete exam questions to fill in any gaps in their understanding of 
structure and bonding;
• complete exam questions to fill in any gaps in their understanding of 
Quantitative Chemistry. 

Year 11 Combined 
Sci Chem Higher Chemical changes Atmosphere Review Energy changes Sustainable development Review Chemical analysis Revision/Review Revision / exams

Outcomes

Pupils will know:
• How to write and balance half equations for reactions at electrode, and predict products of binary molten 
compounds;
• how aluminium is extracted and deduce half equations for the electrode reactions;
• the products of the electrolysis of aqueous solutions and use half equations represent the reactions;
• how to use knowledge of ionic formula to deduce the formula of a salt in a neutralisation reaction.

Pupils will be able to:
• Use knowledge of half equations to identify oxidation and reduction in metal-acid reactions;
• explain how the reactivity of metals is related to the tendency of the metal to form a positive ion;
• apply a knowledge of the apparatus needed for electrolysis including use of inert electrode.

Pupils will know:
• The proportions of gases and interpret evidence about the earth's early atmosphere;
• how the processes that have increased oxygen and decreased carbon dioxide have worked;
• the greenhouse effect; 
• how to investigate the scale and risk of global climate change. 

Pupils will be able to:
• Evaluate the quality of evidence in a report about global climate change;
• describe how emissions of carbon dioxide and methane can be reduced, but how there are issues;
• describe how pollutants are produced by burning fuels and EXPLAIN the problems caused by them.

Pupils will know:
• How to investigate the variables that affect temperature changes in reacting solutions;
• how to understand reaction profiles and explain the energy needed for a reaction to occur;
• how to calculate energy transferred for comparison;
• the reasons for the steps used to produce potable water;
• how to compare the ease of treating waste, ground and salt water.
Pupils will be able to:
• Evaluate methods to suggest possible improvements and further investigations;
• describe the energy changes in bond breaking and making and EXPLAIN how a reaction is endothermic 
or exothermic;
• describe the process of phytomining and bioleaching;
• carry out a comparative life cycle assessment for shopping bags and EXPLAIN the importance of 
recycling/reusing.

Pupils will know:
• Which separation and purification techniques are used for mixtures;
• how to explain the particular purpose of each chemical in a mixture;
• how to identify the four common gases using specific tests.

Pupils will be able to:
• Explain how to set up paper chromatography and give a use for it;
• make and record measurements used in paper chromatography and calculate Rf values;
• record Rf values to an appropriate number of significant figures.

Pupils will know:
• How to use atomic numbers and mass numbers to determine the numbers of subatomic particles in 
atoms;
• the arrangement of electrons in shells or energy levels;
• how Mendeleev developed the periodic table.
• metals from nonmetals using their position in the periodic table and ability to form positive ions. 

Pupils will be able to:
• explain the lack of reactivity and trends in the physical properties of group 0;
• explain trends in reactivity in Groups 1 and 7 and changes across a period;
• use standard form to represent large and small numbers;
• describe similarities and differences between transition metals and contrast them with those of Group 1 
elements. 

Pupils will know:
• How to assess strengths and weaknesses in the atomic structure unit;
• How to assess strengths and weaknesses in the structure and bonding 
unit;
• How to assess strengths and weaknesses in the quantitative chemistry 
unit.

Pupils will be able to:
• Complete exam questions to fill in any gaps in their understanding of 
atomic structure;
• complete exam questions to fill in any gaps in their understanding of 
structure and bonding;
• complete exam questions to fill in any gaps in their understanding of 
Quantitative Chemistry. 
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Year 11 Triple 
Physics Higher

Recovery review (particle 
model and waves) Apply Forces Apply Forces Apply Electricity Apply EM Waves Apply Nuclear Further Electromagnetism Further Electromagnetism Further Space Revision/Exams

Outcomes

Pupils will know:
• Explain the difference between scalar and vector quantities, with examples;
• Calculate and DESCRIBE the motion of an object from the resultant force acting on it.  - including use of 
F=ma;
• Explain what is meant by the limit of proportionality of a spring;
• Rearrange the equation of speed=distance/time to calculate variables;
• Explain the difference between acceleration and deceleration.
Pupils will be able to:
• Investigate the acceleration of an object;
• Calculate the area under a velocity time graph as distance travelled;
• Practise calculating the area under a velocity time graph as distance travelled;
• Explain how weight and force are linked mg=ma;
• Draw a motion graph for a falling object reaching terminal velocity.

Pupils will know:
• Estimate braking force on a vehicle;
• Objects that push each other move away with equal and opposite momentum;
• Describe how two objects collide move away at different speeds and total momentum of a system;
• Explain the dangers of providing any connection between the live wire and earth or our bodies;
• Explain why electrical power is transmitted at high voltages in the National Grid
Pupils will be able to:
• Calculate the moment of a force and how a moment can be increased;
• Explain what gears do and how gears can give a larger turning effect;
• Calculate the size of a force acting on a force, whether it is balanced, or turning clockwise or anticlockwise;
• Recall and apply the equation energy transferred E = QV
•  Recall and apply the equation P = I2R

Pupils will know:
• Explain what carrier waves are;
• Understand there is a range of wavelengths within the EM spectrum;
• To use nuclear notation to show subatomic particles in an isotope;
• Write balanced nuclear equations for different types of nuclear reaction;
• What induced magnetism is.
Pupils will be able to:
• Describe the uses of EM radiation;
• Calculate the Half life of an isotope;
• Give examples of irradiation and contamination;
• Explain how devices that use electromagnets work;
• Describe how a simple motor works using Fleming's left hand rule.

Pupils will know:
• how to calculate specific heat capacity;
• how to calculate the specific latent heat of a material;
• how to determine the density of different shapes of objects.
Pupils will be able to:
• carry out an experiment to determine the specific heat capacity of a material;
• carry out an experiment to determine the density of different shaped objects.

Pupils will know:
• Build circuits from diagrams and DESCRIBE the function of each component;
• Use a model to EXPLAIN how current flows in a circuit;
• Explain the difference between potential difference and current and why potential difference is measured 
in parallel;
• Explain what factors affect the resistance of a resistor.
Pupils will be able to:
• Calculate the resistance in a circuit in respect to potential difference and current from a practical 
investigation;
• Design and evaluate an experiment to determine resistance;
• Complete experiment on resistance, including graph skills and calculations from gradient;
• Plan an experiment to be able to interpret I-V graphs for a fixed resistor, filament lamp, and diode;
• Compare current and voltage at different stages in the national grid National Grid.

Pupils will know:
• Explain the difference between scalar and vector quantities, with 
examples;
• Calculate and DESCRIBE the motion of an object from the resultant force 
acting on it.  - including use of F=ma;
• Explain what is meant by the limit of proportionality of a spring;
• Rearrange the equation of speed=distance/time to calculate variables;
• Explain the difference between acceleration and deceleration.
Pupils will be able to:
• Investigate the acceleration of an object;
• Calculate the area under a velocity time graph as distance travelled;
• Practise calculating the area under a velocity time graph as distance 
travelled;
• Explain how weight and force are linked mg=ma;
• Draw a motion graph for a falling object reaching terminal velocity.

Year 11 Combined 
Sci Phys 

Foundation

Recovery review (particle 
model and waves) Apply Forces Apply Forces Apply Electricity Apply EM Waves Apply Nuclear Further Electromagnetism Further Electromagnetism Revision/Exams

Outcomes

Pupils will know:
• Explain the difference between scalar and vector quantities, with examples;
• Calculate and DESCRIBE the motion of an object from the resultant force acting on it.  - including use of 
F=ma;
• Explain what is meant by the limit of proportionality of a spring;
• Rearrange the equation of speed=distance/time to calculate variables;
• Explain the difference between acceleration and deceleration.
Pupils will be able to:
• Investigate the acceleration of an object;
• Calculate the area under a velocity time graph as distance travelled;
• Practise calculating the area under a velocity time graph as distance travelled;
• Explain how weight and force are linked mg=ma;
• Draw a motion graph for a falling object reaching terminal velocity.

Pupils will know:
• Estimate braking force on a vehicle;
• Objects that push each other move away with equal and opposite momentum;
• Describe how two objects collide move away at different speeds and total momentum of a system;
• Explain the dangers of providing any connection between the live wire and earth or our bodies;
• Explain why electrical power is transmitted at high voltages in the National Grid
Pupils will be able to:
• Calculate the moment of a force and how a moment can be increased;
• Explain what gears do and how gears can give a larger turning effect;
• Calculate the size of a force acting on a force, whether it is balanced, or turning clockwise or anticlockwise;
• Recall and apply the equation energy transferred E = QV
•  Recall and apply the equation P = I2R

Pupils will know:
• Explain what carrier waves are;
• Understand there is a range of wavelengths within the EM spectrum;
• To use nuclear notation to show subatomic particles in an isotope;
• Write balanced nuclear equations for different types of nuclear reaction;
• What induced magnetism is.
Pupils will be able to:
• Describe the uses of EM radiation;
• Calculate the Half life of an isotope;
• Give examples of irradiation and contamination;
• Explain how devices that use electromagnets work;
• Describe how a simple motor works using Fleming's left hand rule.

Pupils will know:
• how to calculate specific heat capacity;
• how to calculate the specific latent heat of a material;
• how to determine the density of different shapes of objects.
Pupils will be able to:
• carry out an experiment to determine the specific heat capacity of a material;
• carry out an experiment to determine the density of different shaped objects.

Pupils will know:
• Build circuits from diagrams and DESCRIBE the function of each component;
• Use a model to EXPLAIN how current flows in a circuit;
• Explain the difference between potential difference and current and why potential difference is measured 
in parallel;
• Explain what factors affect the resistance of a resistor.
Pupils will be able to:
• Calculate the resistance in a circuit in respect to potential difference and current from a practical 
investigation;
• Design and evaluate an experiment to determine resistance;
• Complete experiment on resistance, including graph skills and calculations from gradient;
• Plan an experiment to be able to interpret I-V graphs for a fixed resistor, filament lamp, and diode;
• Compare current and voltage at different stages in the national grid National Grid.

Pupils will know:
• Explain the difference between scalar and vector quantities, with 
examples;
• Calculate and DESCRIBE the motion of an object from the resultant force 
acting on it.  - including use of F=ma;
• Explain what is meant by the limit of proportionality of a spring;
• Rearrange the equation of speed=distance/time to calculate variables;
• Explain the difference between acceleration and deceleration.
Pupils will be able to:
• Investigate the acceleration of an object;
• Calculate the area under a velocity time graph as distance travelled;
• Practise calculating the area under a velocity time graph as distance 
travelled;
• Explain how weight and force are linked mg=ma;
• Draw a motion graph for a falling object reaching terminal velocity.

Year 11 Combined 
Sci Phys Higher

Recovery review (particle 
model and waves) Apply Forces Apply Forces Apply Electricity Apply EM Waves Apply Nuclear Further Electromagnetism Further Electromagnetism Revision/Exams

Outcomes

Pupils will know:
• Explain the difference between scalar and vector quantities, with examples;
• Calculate and DESCRIBE the motion of an object from the resultant force acting on it.  - including use of 
F=ma;
• Explain what is meant by the limit of proportionality of a spring;
• Rearrange the equation of speed=distance/time to calculate variables;
• Explain the difference between acceleration and deceleration.
Pupils will be able to:
• Investigate the acceleration of an object;
• Calculate the area under a velocity time graph as distance travelled;
• Practise calculating the area under a velocity time graph as distance travelled;
• Explain how weight and force are linked mg=ma;
• Draw a motion graph for a falling object reaching terminal velocity.

Pupils will know:
• Estimate braking force on a vehicle;
• Objects that push each other move away with equal and opposite momentum;
• Describe how two objects collide move away at different speeds and total momentum of a system;
• Explain the dangers of providing any connection between the live wire and earth or our bodies;
• Explain why electrical power is transmitted at high voltages in the National Grid
Pupils will be able to:
• Calculate the moment of a force and how a moment can be increased;
• Explain what gears do and how gears can give a larger turning effect;
• Calculate the size of a force acting on a force, whether it is balanced, or turning clockwise or anticlockwise;
• Recall and apply the equation energy transferred E = QV
•  Recall and apply the equation P = I2R

Pupils will know:
• Explain what carrier waves are;
• Understand there is a range of wavelengths within the EM spectrum;
• To use nuclear notation to show subatomic particles in an isotope;
• Write balanced nuclear equations for different types of nuclear reaction;
• What induced magnetism is.
Pupils will be able to:
• Describe the uses of EM radiation;
• Calculate the Half life of an isotope;
• Give examples of irradiation and contamination;
• Explain how devices that use electromagnets work;
• Describe how a simple motor works using Fleming's left hand rule.

Pupils will know:
• how to calculate specific heat capacity;
• how to calculate the specific latent heat of a material;
• how to determine the density of different shapes of objects.
Pupils will be able to:
• carry out an experiment to determine the specific heat capacity of a material;
• carry out an experiment to determine the density of different shaped objects.

Pupils will know:
• Build circuits from diagrams and DESCRIBE the function of each component;
• Use a model to EXPLAIN how current flows in a circuit;
• Explain the difference between potential difference and current and why potential difference is measured 
in parallel;
• Explain what factors affect the resistance of a resistor.
Pupils will be able to:
• Calculate the resistance in a circuit in respect to potential difference and current from a practical 
investigation;
• Design and evaluate an experiment to determine resistance;
• Complete experiment on resistance, including graph skills and calculations from gradient;
• Plan an experiment to be able to interpret I-V graphs for a fixed resistor, filament lamp, and diode;
• Compare current and voltage at different stages in the national grid National Grid.

Pupils will know:
• Explain the difference between scalar and vector quantities, with 
examples;
• Calculate and DESCRIBE the motion of an object from the resultant force 
acting on it.  - including use of F=ma;
• Explain what is meant by the limit of proportionality of a spring;
• Rearrange the equation of speed=distance/time to calculate variables;
• Explain the difference between acceleration and deceleration.
Pupils will be able to:
• Investigate the acceleration of an object;
• Calculate the area under a velocity time graph as distance travelled;
• Practise calculating the area under a velocity time graph as distance 
travelled;
• Explain how weight and force are linked mg=ma;
• Draw a motion graph for a falling object reaching terminal velocity.
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Year 12 Biology 
Teacher A Biological molecules Nucleic acids Immunity Genetic information Genetic diversity Required practical review Revision / Exams Maths Skills

Outcomes

Pupils will know:
• How to explain bonding and the formation of monomers;
• How to explain how monosaccharides link together to form disaccharides;
• How to describe the structural differences of starch, glycogen and cellulose;
• How to describe the formation of the primary, secondary, tertiary and quaternary structure of proteins;
• How to explain how enzymes speed up chemical reactions. 
Pupils will be able to:
• Describe how carbohydrates are constructed;
• Carry out the biochemical tests for starch, reducing and non-reducing sugar;
• Investigate different foods for the presence of proteins using biuret reagent;
• investigate the effect of temperature on the rate of the reaction catalysed by trypsin.
•  

Pupils will know:
• How to  describe the structure of nucleotides and DNA;
• How ATP is synthesised and its role in biological processes; 
• How to describe the process of phagocytosis;
• How to explain the role of humoral immunity in defence against disease. 
Pupils will be able to:
• Explain semiconservation replication and its importance;
• Explain how inorganic ions are used in living organisms;
• Determine the water potential of potato tuber cells;
• Describe the structure and functions of antibodies.  

Pupils will know:
• How to describe the features of an effective vaccination programme;
• How monoclonal antibodies are used to target specific substances and cells;
• How to distinguish between DNA in a prokaryotic cell and the DNA in a eukaryotic cell;
• How to explain how a polypeptide is synthesised during the process of translation;
• How deletion and substitution of bases result in different amino acid sequences in polypeptides.
Pupils will be able to:
• Investigate the effect of antimicrobial substances on microbial growth;
• Calculate the zone of inhibition;
•  Explain the role of RNA polymerase in the process of transcription.  

Pupils will know:
• How to  describe the process of natural selection;
• How to describe the environmental factors which exert a selection pressure;
Pupils will be able to:
• Explain why organisms are different from one another; 
• Explain how reproductive success affects allele frequency within a gene pool;
•  Produce a dilution series to produce a calibration curve with which to identify the water potential of plant 
tissue;
• Use aseptic techniques to investigate the effect of antimicrobial substances on microbial growth;
•  Investigate  the effect of a named variable on an enzyme-controlled reaction.

Pupils will know:
• Revise the biological molecules topic;
• Revise the cell recognition and immunity topic;
• Revise the nucleic acids topic;
• Revise the genetic information and variation topic;
• Revise the genetic diversity topic;
Pupils will be able to:
• Apply knowledge and understanding to essay styled questions;
• Reflect critically and target areas for revision.  

Pupils will know:
• How to recognise appropriate units in calculations to write large and small 
numbers in standard form;
• How to process data to produce meaningful information;
• How to manipulate an equation to calculate magnification or size of object;
• How to identify uncertainties in measurements. 
Pupils will be able to:
• Calculate circumference, surface area and volumes of regular shapes;
• Draw conclusions using probability and chi squared;
• Draw conclusions using t-test and the correlation coefficient;
• Use standard deviation as a measure of dispersion.
•  

Year 12 Biology 
Teacher B Cell structure Transport across Cell membranes Exchange Mass Transport Required practical review Revision / Exams Maths Skills

Outcomes

Pupils will know:
• How to use iodine in potassium iodide solution to identify starch grains in plant cells;
• How to describe what cell fractionation is and how ultracentrifugation works;
• How to describe the structure and function of each of the organelles in eukaryotic cells;
• How to describe the advantages of cell differentiation and the organisation of organisms;
Pupils will be able to:
• Explain the principles of magnification and resolution;
• Explain how SEMs and TEMs work as well as the benefits and limitations of each;
•  Explain how to calibrate and use an eyepiece graticule to measure cells;
•  Conduct a root tip squash using onion root meristem tissue.

Pupils will know:
• How to describe the structure and function of cell surface membranes;
• How to  describe osmosis and how it is affected by water potential;
• How to describe the process and conditions required for active transport;
• How to explain how the size of an organism may affect exchange.
Pupils will be able to:
• Explain how diffusion and facilitated diffusion work as well as factors that affect them;
• Investigate the effect of alcohol concentration on the leakage of pigment from beetroot cells;
• Explain the roles of diffusion, active transport and co-transport in the absorption of the products of 
digestion;
• Explain how insects and single celled organisms are adapted exchange substances. 

Pupils will know:
• How to explain how terrestrial plants and insects balance the need for gas exchange with the need to 
conserve water;
• How to describe the gross structure of the human gas exchange system limited to the alveoli, bronchioles, 
bronchi, trachea and lungs;
• How to describe the hydrolysis of large biological molecules into smaller soluble molecules by enzymes;
• How to explain how amino acids, monosaccharides and lipids are absorbed
Pupils will be able to:
• Explain how plants are adapted for efficient gas exchange;
• Explain the movement of air in and out of the lungs;
•  Explain how surfaces, including alveoli, are adapted for gas exchange.

Pupils will know:
• How to explain the structure, function and differences between haemoglobin in different organisms;
• How to explain a range of factors that affect the shape and position of oxygen dissociation curves;
• How to explain the changes that occur in the heart during the cardiac cycle;
• How to explain the mechanism of mass flow for transporting organic substances and evidence for this. 
Pupils will be able to:
• Explain the shape of a oxygen dissociation curve;
• Describe the structure and function of the circulatory system in mammals.
•  Research and plan the dissection of the heart accurately;
• Compare and contrast the structure and function of different blood vessels;
• Investigate factors that affect water uptake of a plant using a potometer.

Pupils will know:
• Revise the cell structure topic;
• Revise the transport across cell membranes topic;
• Revise the exchange  topic;
• Revise the mass transport topic;
• Revise the biodiversity topic;
Pupils will be able to:
• Apply knowledge and understanding to essay style questions;
• Reflect critically and target areas for revision.    

Pupils will know:
• How to calculate ratios, fractions and percentages;
• How to represent a range of data into a range of graphic organisers;
• How to calculate a rate from a graph or data for to compare results;
• How to draw a tangent on a curved graph to calculate rate. 
Pupils will be able to:
• Calculate percentage yields and phenotypic ratios;
• Use a calculator to determine the number of bacteria grown over a certain 
length of time;
• Draw and use the slope of a tangent to a curve as a measure of rate of 
change.
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Year 12 Chemistry 
Teacher A

Review
(Atomic Structure) Atomic structure Amount of substance Energetics Equilibria Redox Review Periodicity Group 2 Group 7 Required practical review Revision / Exams Thermodynamics

Outcomes Pupils will know:
• How to describe the properties of protons, neutrons and electrons in terms of relative charge and mass;
• how to describe the electron configurations of atoms and ions and the meaning of ionisation energy;
• how to perform calculations using moles;
• how to use the ideal gas equation to find unknown quantities, including by the rearranging of the equation.

Pupils will be able to:
• Explore how ionisation energies in period 3 and group 2 give evidence for electron arrangement;
• calculate empirical formula using composition and percentage by mass data;
• construct balanced equations for unfamiliar reactions;
• calculate percentage atom economy and percentage yield for given data.

Pupils will know:
• How to calculate the heat energy change for a reaction;
• how to define Hess’ law and be able to use it to perform simple calculations including calculations of 
enthalpy changes for reactions;
• how to use mean bond enthalpies to calculate an approximate value of ΔH for reactions in the gaseous 
phase;
• how to deduce the equilibrium constant from a reversible reaction equation;
• how to construct half-equations to identify the oxidation and reduction processes in REDOX reactions.
Pupils will be able to:
• Calculate the molar enthalpy change using q=mcΔT;
• use standard enthalpies of formation and combustion in Hess cycles;
• use Le Chatelier’s principle to predict the effects of changing reactions conditions;
• identify the oxidation state of an element, compound or ion from their formula;
• combine half-equations to produce overall REDOX equations.

Pupils will know:
• How to explain the trends in atomic radius and first ionisation energy;
• how to explain the trends in atomic radius and first ionization energy within Group 2;
• how to describe the reactions of the Group 2 elements with water and why BaCl2 is used to test for 
sulphates.

Pupils will be able to:
• Explain the melting point of the elements in terms of their structure and bonding;
• explain the melting points of these elements in terms of their structure and bonding;
• describe trend in solubility of group 2 sulphates and hydroxides.

Pupils will know:
• How to explain the trends in electronegativity, boiling points and structure/bonding in group 7 elements;
• how to explain the observation when silver nitrate solution is added to halide ion solutions;
• the benefits of using chlorine in water treatment.

Pupils will be able to:
• Describe the trend in oxidising ability of the halogens and the reducing ability of the halides;
• describe the reaction that chlorine undergoes when it reacts with water, and EXPLAIN how 
disproportionation is shown;
• carry out simple test tube reactions to identify a variety of ions, including group 2 and group 7 (required 
practical 4). 

Pupils will know:
• How to describe the properties of protons, neutrons and electrons in terms of relative charge and mass;
• how to describe the electron configurations of atoms and ions and the meaning of ionisation energy;
• how to perform calculations using moles;
• how to use the ideal gas equation to find unknown quantities, including by the rearranging of the 
equation.

Pupils will be able to:
• Explore how ionisation energies in period 3 and group 2 give evidence for electron arrangement;
• calculate empirical formula using composition and percentage by mass data;
• construct balanced equations for unfamiliar reactions;
• calculate percentage atom economy and percentage yield for given data.

Pupils will know:
• How to organise a Born-Haber cycle to calculate lattice enthalpies using 
enthalpy changes;
• how to construct Born-Haber cycles to calculate any of the above enthalpy 
changes;
• that the balance between entropy and enthalpy determines the feasibility 
of a reaction;
• how to construct an expression for Kp for a homogenous system in 
equilibrium;
• how to predict the qualitative effects of changes in temperature on the 
value of Kp.
Pupils will be able to:
• Describe the meaning of enthalpy of formation, ionization energy, 
enthalpy of atomization, bond enthalpy, electron affinity and lattice 
enthalpy;
• compare lattice enthalpy values that have been calculated to the perfect 
ionic model, in order to deduce covalent character;
• describe a reaction’s feasibility in terms of the delta G value being zero or 
less;
• perform calculations involving Kp.

Year 12 Chemistry 
Teacher B

Review
(Bonding) Bonding Kinetics+I30 Intro to Organic Alkanes Haloalkanes Alkenes Alcohols Organic analysis Required practical review Revision / Exams Rate equations

Outcomes

Pupils will know:
• How ionic bonding involves attraction between oppositely charged ions in a lattice;
• how to relate metallic bonding to the ability of metals to conduct electricity and other properties;
• the concept of bonding and lone (non-bonding) pairs of electrons as charge clouds;
• how to explain why most collisions do not lead to a reaction;
• how to describe and explain how pressure and concentration affects the rate of reaction and how it affects 
the distribution of energies in a system.
Pupils will be able to:
• Explain how coordinate bonding involves the donation of lone pairs of electrons;
• compare and contrast the four types of crystal: ionic, metallic, giant covalent (macromolecular) and 
molecular;
• describe qualitatively how molecules may interact by permanent dipole–dipole, induced dipole–dipole (van 
der Waals’) forces and hydrogen bonding;
• describe and explain how temperature affects the rate of reaction and how it affects the distribution of 
energies in a system;
• describe and explain how adding a catalyst affects the rate of reaction and how it affects the distribution of 
energies in a system.

Pupils will know:
• The types of formula and what they detail about a compound;
•  the meaning of the term structural isomerism and IDENTIFY different isomers;
•  how fractions can be separated;
• how sulphur dioxide can be removed from flue gases using calcium oxide;
• that haloalkanes are susceptible to nucleophilic attack, limited to OH-, CN- and NH3.
Pupils will be able to:
• Apply IUPAC rules for nomenclature to simple organic compounds;
• apply Cahn-Ingold-Prelog rules to determine the difference between E/Z isomers;
• explain that thermal cracking takes place at high pressure and temperature and produces a high 
percentage of alkenes;
• show reaction mechanism of methane with chlorine as a free-radical substitution reaction in terms of 
initiation, propagation and termination steps;
• describe the effect of CFCs in the atmosphere and how they interact with ozone molecules.

Pupils will know:
• That alkenes are unsaturated hydrocarbons and that bonding in alkenes involves a double covalent bond;
• that bromine is used to test for unsaturation;
• how to articulate that poly(alkenes) like alkanes are unreactive and be able to recognise the repeating 
unit in a poly(alkene);
• how to classify alcohols as primary, secondary and tertiary.

Pupils will be able to:
• Describe the mechanism of electrophilic addition of alkenes with HBr, H2SO4 and Br2;
• predict the products of addition to unsymmetrical alkenes with reference to the stabilities different 
carbocation intermediates;
•  show how ethanol is produced industrially by fermentation and from ethene;
•  show that alkenes can be formed from alcohols by acid-catalysed elimination reactions.

Pupils will know:
• How to carry out the oxidation of a primary alcohol under distillation conditions to separate the product 
(required practical 5);
• How to implement the test-tube tests to identify various organic homologous series (required practical 6);
• how the use of mass spectrometry can be fundamental in the identification of unknown compounds.
 
Pupils will be able to:
• Speculate how to identify various functional groups using reactions from the specification;
• use precise atomic masses and the precise molecular mass to identify the molecular formula of a 
compound;
• explain how bonds in a molecule can absorb infrared radiation at characteristic wavenumbers.

Pupils will know:
• How ionic bonding involves attraction between oppositely charged ions in a lattice;
• how to relate metallic bonding to the ability of metals to conduct electricity and other properties;
• the concept of bonding and lone (non-bonding) pairs of electrons as charge clouds;
• how to explain why most collisions do not lead to a reaction;
• how to describe and explain how pressure and concentration affects the rate of reaction and how it 
affects the distribution of energies in a system.
Pupils will be able to:
• Explain how coordinate bonding involves the donation of lone pairs of electrons;
• compare and contrast the four types of crystal: ionic, metallic, giant covalent (macromolecular) and 
molecular;
• describe qualitatively how molecules may interact by permanent dipole–dipole, induced dipole–dipole 
(van der Waals’) forces and hydrogen bonding;
• describe and explain how temperature affects the rate of reaction and how it affects the distribution of 
energies in a system;
• describe and explain how adding a catalyst affects the rate of reaction and how it affects the distribution 
of energies in a system.

Pupils will know:
• How to define the terms order of reaction and rate constant;
• how to use concentration-time graphs to deduce the rate of a reaction;
• how to carry out a measurement of the rate of a reaction using an initial 
rate method (required practical 7a);
• how to VISUALISE the structural formulas and displayed formulas of 
enantiomers.

Pupils will be able to:
• Perform calculations using the Arrhenius equation;
• use the orders wrt reactants to provide information about the rate 
determining step of a reaction;
• carry out a measurement of the rate of a reaction using a continuous 
monitoring method (required practical 7b);
• articulate the nucleophilic addition mechanism for reduction reactions 
with NaBH4.
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Year 12 Physics 
Teacher A Transition review Measurements and errors Electricity Review Particles E/M and Quantum Materials 1 Review Revision / Exams Revision / Exams

Outcomes

Pupils will know:
• Transition information regarding GCSE to A Level physics knowledge;
•  DEFINE and EXPLAIN an electric current and calculate the charge flow in a circuit;
•  learn that a potential divider is used to supply constant or variable potential difference from a power supply.
Pupils will be able to:
• EXPLAIN how resistance changes of multiple resistors in series and in parallel;
• Carry out a required practical on EMF and internal resistance.

Pupils will know:
• Revise Q=It; V=W/Q and V=IR
• Apply knowledge to practical basic circuits;
•  Define and Explain an electric current; calculate the charge flow in a circuit;
• Describe what causes electrical resistance; 
• Discuss when Ohm’s law can be used.
Pupils will be able to:
• Calculate resistivity using  p=RA/l;
• Determine the resistivity of a wire using a micrometer, ammeter and voltmeter in a required practical;
• Explain that a potential divider is used to supply constant or variable potential difference from a power 
supply;
• Carry out a required practical on EMF and internal resistance;
• Understand and perform calculations in which the internal resistance of the supply is not negligible.

Pupils will know:
•  About the strong nuclear force including range and strength;
•  How to calculate the energy of a photon using only the frequency or wavelength;
•  How to explain the concept of pair production and annihilation;
•  To calculate the minimum frequency of photon necessary to produce an electron and positron pair;
•  How to explain how exchange particles enable particles to interact with each other.
Pupils will be able to:
•  To draw Feynman diagrams for all common interactions;
•  Explain the strong nuclear force was used to classify hadron;
•  Explain how classifying hadrons by the characteristic of strangeness led to our current understanding of 
fundamental particles;
•  Explain nature of quarks and leptons and their methods of interaction;
•  Organise the particle groups to gain an understanding of the current standard model of particle physics.

Pupils will know:
• How to  explain the photoelectric effect;
• To discuss how the photon model was established;
• Explain why an electron can’t absorb several photons to escape from a metal;
• Explain what is meant by ionisation of an atom, and excitation of an atom;
• Explain what happens inside an atom when it becomes excited.
Pupils will be able to:
• Explain what happens when atoms de-excite and how a fluorescent tube works;
• Explain why atoms emit characteristic line spectra;
• Explain why we say photons have a dual nature;
• Discuss why we can change the wavelength of a matter particle but not that of a photon.

Pupils will know:
• Revise Q=It; V=W/Q and V=IR
• Apply knowledge to practical basic circuits;
•  Define and Explain an electric current; calculate the charge flow in a circuit;
• Describe what causes electrical resistance; 
• Discuss when Ohm’s law can be used.
Pupils will be able to:
• Calculate resistivity using  p=RA/l;
• Determine the resistivity of a wire using a micrometer, ammeter and voltmeter in a required practical;
• Explain that a potential divider is used to supply constant or variable potential difference from a power 
supply;
• Carry out a required practical on EMF and internal resistance;
• Understand and perform calculations in which the internal resistance of the supply is not negligible.

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.

Year 12 Physics 
Teacher B Transition review Mechanics Mechanics Review Waves Materials 2 Required practical review Revision / Exams Revision / Exams

Outcomes

Pupils will know:
• Demonstrate when two (or more) forces have no overall effect on a point object;
• EXPLAIN how we add and resolve vectors;
• DESCRIBE the support force on a pivoted body and centre of mass.
Pupils will be able to:
• State the important principles that always apply to a body in equilibrium;
• EXPLAIN when a body in equilibrium is supported at two places, state how much force is exerted on each 
support.

Pupils will know:
• To represent by graphical methods of uniform and non-uniform acceleration;
• SUVAT equations of motion;
• A required practical measuring the acceleration due to g;
• The independent effect of motion in horizontal and vertical directions of a uniform gravitational field. 
Problems will be solvable using the equations of uniform acceleration;
• learn knowledge and application of the three laws of motion in appropriate situations.
Pupils will be able to:
• Use F=ma for situations where the mass is constant;
• Use momentum = mass x velocity;
• Explain force as the rate of change of momentum;
• Explain rate of doing work = rate of energy transfer;
• Use knowledge and application of the three laws of motion in appropriate situations.

Pupils will know:
• About the basic properties of all waves;
• How to calculate the speed of a wave;
• Record phase difference in the form of angles and fractions of a cycle;
• How to compare and contrast the properties of longitudinal and transverse waves;
• How to compare longitudinal and transverse waves before experimenting with polarised light.
Pupils will be able to:
• Summarise the principles of superposition and interference;
• How constructive and destructive interference can cause the formation of a stationary wave;
• Deduce whether a stationary wave is formed by superposition;
• Explain what condition must be satisfied at both ends of a stationary wave on a string;
• Compare the frequencies of higher harmonics with the first harmonic frequency.

Pupils will know:
• How to explain the significance of the area under a force-time graph;
• That impact forces are related to contact times (e.g. kicking a football, crumple zones, packaging);
• To apply the conservation of linear momentum;
• quantitative and qualitative application of energy conservation to examples involving gravitational 
potential energy, kinetic energy, and work done against resistive forces;
• learn that efficiency can be expressed as a percentage.
Pupils will be able to:
• Measure the density of an object;
• Define the spring constant and state its unit of measurement;
• Relate stress to force and strain to extension;
• Describe what is meant by the Young modulus;
• Predict whether a metal wire stretched below its elastic limit will return to its original length.

Pupils will know:
• To represent by graphical methods of uniform and non-uniform acceleration;
• SUVAT equations of motion;
• A required practical measuring the acceleration due to g;
• The independent effect of motion in horizontal and vertical directions of a uniform gravitational field. 
Problems will be solvable using the equations of uniform acceleration;
• learn knowledge and application of the three laws of motion in appropriate situations.
Pupils will be able to:
• Use F=ma for situations where the mass is constant;
• Use momentum = mass x velocity;
• Explain force as the rate of change of momentum;
• Explain rate of doing work = rate of energy transfer;
• Use knowledge and application of the three laws of motion in appropriate situations.

Pupils will know:
• How investigative skills can be used to help determine a hypothesis;
• How to select an appropriate independent variable in an investigation;
• How to control variables that must be kept the same;
• How conclusions can be made from data analysis in an investigation. 
Pupils will be able to:
• Put forward a possible hypothesis for an investigation;
• Identify variables in an investigation;
• Suggest ways that variables can be controlled in investigations.
• Make valid conclusions based on data from investigations.
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Year 12 Applied 
Science Teacher A Introduction Unit 2C Skill review Unit 2A Skill review Unit 1 Chemistry Revision / Exams Unit 2 corrections

Outcomes

Pupils will know:
• How to explain the terminology and principles of paper chromatography, thin layer chromatography  and 
gas chromatography; 
• How to describe the choice of developing solvents;
• How to evaluate practical skills and suggest improvements that will lead to the production of reliable valid 
data. 
Pupils will be able to:
• Conduct an investigation of amino acids and make comparisons to external data;
• Conduct an investigation of plant pigments and make comparisons to external data.

Pupils will know:
• How to explain the importance of calibrating a range of equipment;
• How to perform calibration of volumetric equipment to include;  pH meters and probes, electronic 
balances and volumetric glassware;
• How to calculate the concentration of an standard solution;
• How to calculate the concentration of HCL needed to neutralise a standard solution.
Pupils will be able to:
• Evaluate a range of thermometers and refer to to their accuracy and precision;
• Describe standard calibration procedures;
• Perform a titration to accurately determine the endpoint;  
• Calculate an unknown concentration from the results of a titration.

Pupils will know:
• How to calculate percentage error to determine accuracy of individual pieces of equipment;
• How to conduct a titration to investigate concentration;
• How to analyse results and procedures to suggest improvements;
• How to compare data to primary and secondary sources to investigate accuracy.
Pupils will be able to:
• Perform a titration following a standard procedure;
• Calibrate a pH probe meter, using the standard method;  
• Produce  a graph of change in pH/change in volume versus volume;
• Calculate an unknown concentration from the results of a titration; 
• Produce  a serial dilutions of copper sulfate solution and use a colorimeter to measure absorbance.

Pupils will know:
• How to describe the structure of the atom in terms of electronic orbitals;
• How to describe the layout of the periodic table in terms of periods, s,p,d blocks;
• How to explain that transition metals can have ions with different oxidation numbers (oxidation states);
• How to describe the properties of covalent, ionic and metallic substances;
• How to predict the reactions of metals (groups 1 and 2, and period 4 transition metals).
Pupils will be able to:
• Explain trends in atomic  and ionic radius changes in terms of electron shells, nuclear attraction, nuclear 
charge and shielding;
• Describe the following intermolecular forces van der Waals, dipole-dipole and hydrogen bonding;
• Predict reactions of metals with oxygen, water and dilute acids;
• Determine the oxidation number (oxidation state) of an element on its own, in a compound or in an ion;
• Perform calculations involving the mass of a substance, the number of moles and the molar mass.

Pupils will know:
• Revise the atomic structure topic;
• Revise the periodic table topic;
• Revise the using the periodic table topic;

Pupils will be able to:
• Apply knowledge and understanding to exam style questions;
• Reflect critically and target areas for revision.

Pupils will know:
• How to reflect critically on their own work and suggest improvements. 
• How to analyse data critically and compare this with primary and 
secondary sources;
• How to recognise problems and apply appropriate scientific methods to 
identify causes and achieve solutions.
Pupils will be able to:
• Reflect on their practice and improve practical procedures;
• Develop skills for effective and efficient working;
•  Identify areas for development and explain how this can be done. 

Year 12 Applied 
Science Teacher B Introduction Unit 2B Skill review Unit 1 Biology Unit 1 Physics Revision / Exams Unit 2D

Outcomes

Pupils will know:
• How to describe the different types of thermometers and their appropriate use to include; electronic 
thermometers/temperature probes and liquid-filled thermometers;
• How to analyse practical results and make comparisons to both other students and external data;
• How to evaluate practical skills and suggest improvements that will lead to the production of reliable valid 
data;
Pupils will be able to:
• Calibrate thermometers using ice and boiling water;
• Conduct an investigation into the cooling of stearic acid and paraffin wax

Pupils will know:
• How to describe the ultrastructure and function of organelles in eukaryotic cells;
• How to calculate magnification and size of cells and organelles from drawings or images;
• How to describe the structure and function of a range of specialised cells;
• How to compare the structural and physiological differences between fast and slow twitch muscle fibres.
Pupils will be able to:
• Recognise prokaryotic and eukaryotic organelles (plant and animal cells, plant specific) from electron 
micrographs;
• Distinguish between Gram-positive and Gram-negative bacterial cell walls and why each type reacts 
differently to some antibiotics;
• Describe the structure and function of squamous epithelial tissue as illustrated by the role of alveolar 
epithelium in gas exchange;
• Explain the risk factors that damage endothelial cells and affect the development of atherosclerosis.

Pupils will know:
• How to explain the conduction of a nerve impulse (action potential) along an axon;
• How to explain how imbalances in certain, naturally occurring brain chemicals can contribute to ill health;
• How to explain the effects of drugs on synaptic transmission, including the use of L-Dopa in the treatment 
of Parkinson’s disease;
• How to interpret  a graphical displays of a nerve impulse and electrocardiogram (ECG) recordings.
Pupils will be able to:
• Describe the microscopic structure of a skeletal muscle fibre;
• Describe the structure and function of non-myelinated and myelinated neurons;
• Describe the conduction of a nerve impulse along an axon and the role of neurotransmitters at a synapse;
  

Pupils will know:
• How to explain the concept and applications of stationary waves, resonance;
• How to describe the applications of fibre optics in medicine to include endoscopes;
• How to describe the applications of fibre optics in communication, to include: analogue-to-digital 
conversion, broadband;
• How to use the equation; refractive index n= sin I / sin r = c / v.
Pupils will be able to:
• Explain the difference between the two main types of wave:  transverse and longitudinal;
• Describe the displacement, coherence, path difference, phase difference, superposition as applied to 
diffraction gratings;
• Describe the industrial application of diffraction gratings to include; emission spectra and identifying 
gases;
• To use the inverse square law in relation to the intensity of a wave;
• Identify the factors that make different regions of the electromagnetic spectrum suitable for specific 
applications. 

Pupils will know:
• Revise the cell structure topic;
• Revise the specialised cell  topic;
• Revise the tissue and function topic;
• Revise the waves topic;
• Revise the waves in communication topic;
Pupils will be able to:
• Apply knowledge and understanding to exam style questions;
• Reflect critically and target areas for revision.

Pupils will know:
• How to describe the personal responsibilities that must be accepted for 
successful work in science;
• How to communicate effectively and provide efficient feedback;
• How to recognise behaviour for safe and efficient working in science.
Pupils will be able to:
• Reflect critically on their own practice and identify areas where they have 
worked to appropriate standards and protocols;
• Accept responsibility for the quality of own work;
• Take responsibility for completing tasks and procedures as well as using 
judgements within defined parameters;
• Recognise problems and apply appropriate scientific methods.  
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Year 13 Biology 
Teacher A

Required practical review Maths Skills Photosynthesis Energy and Ecosystems Response to stimuli Nervous, coordination and muscles Homeostasis Revision / Exams

Outcomes

Pupils will know:
• How to calculate chi squared to compare observed and expected results;
• How to use Spearman's rank to calculate the correlation coefficient and determine correlation of data;
• How to explain  the adaptations of the leaf to carry out photosynthesis.
Pupils will be able to:
• Calculate and compare the mean, median and mode in a set of data;
• Investigate the pigments isolated from leaves of different plants for required practical 7.   

Pupils will know:
• How to explain how the plant leaf is adapted to carry out photosynthesis;
• How to use chromatography to investigate the pigments isolated from leaves of different plants;
• How to describe the roles of photoionisation, photolysis and photophosphorylation in the light dependent 
reaction;
• How to describe the events of the Calvin cycle;
• How to discuss factors affecting photosynthesis and methods to overcome these.
Pupils will be able to:
• Evaluate the pigments isolated from leaves of different plants for required practical 7;
• Explain how chlorophyll absorbs light, leading to photoionisation;
•  Explain how the NADPH and ATP from the light dependent reaction are used in the light-independent 
reaction;
•  Set up and use a potometer to investigate the rate of photosynthesis.
•  

Pupils will know:
• How to explain how energy is transferred between organisms in an ecosystem;
• How to calculate and explain the efficiency of energy transfers between trophic levels;
• How to explain how nitrogen and phosphorous are recycled within natural ecosystems;
• How to explain the difference between natural and artificial fertilisers;
• How the environmental issues arising from the use of fertilisers.
Pupils will be able to:
• Explain the organisation of an ecosystem including the synthesis of organic compounds by plants;
• Calculate net production of consumers;
•  Illustrate the processes of ammonification, nitrification, nitrogen fixation and denitrification;
• Compare the use of natural and artificial fertilisers to replace the nitrates and phosphates lost by 
harvesting plants;
•  Explain leaching and eutrophication as consequences of using of fertilisers.

Pupils will know:
• How different stimuli can result in responses such as taxes, kinesis and tropisms.;
• How a simple reflex arc works;
• How receptors including the pacinian corpuscle, rods and cones respond to stimuli;
• How to explain the roles of chemical and pressure receptors in controlling the heart rate;
• How a resting potential is established and the initiation of an action potential to bring about nerve 
impulses. 
Pupils will be able to:
• Describe the structure and functions of a synapse;
• Explain how information is transmitted across a synapse;
• Explain the role of actin, myosin, calcium ions and tropomyosin in the cycle of actomyosin cross bridge 
formation.

Pupils will know:
• How control mechanisms work to maintain homeostasis;
• How to distinguish between positive feedback and negative feedback;
• How to compare the two types of diabetes and their control;
• How describe the structure of the mammalian kidney and the nephron;
• How the involvement of facilitated diffusion, active transport and osmosis in reabsorption. 
Pupils will be able to:
•  Investigate the concentration of glucose in Tom, Dick and Harry's urine to determine the likelihood of 
Diabetes;
• Describe  the changes brought about by positive and negative feedback mechanisms and interpret 
information relating to examples of each;
•  Explain the action of insulin and glucagon in the regulation of blood glucose concentration;
• Describe the roles of active transport, facilitated diffusion and osmosis in reabsorption of glucose and 
water in the proximal convoluted tubule.

Pupils will know:
• Revise the biological molecules topic;
• Revise the cell recognition and immunity topic;
• Revise the DNA, genes and protein synthesis topic;
• Revise the photosynthesis topic;
• Revise the nervous coordination topic;
Pupils will be able to:
• Apply knowledge and understanding to essay style questions;
• Reflect critically and target areas for revision.

Year 13 Biology 
Teacher B Required practical review Maths Skills Respiration Inherited change Populations and evolution Populations in ecosystems Gene expression Recombinant DNA Technology Revision / Exams

Outcomes

Pupils will know:
• How to determine the number of bacteria grown over a certain length of time;
• How to calculate percentage yields and phenotypic ratios;
• How to outline the nature of the link reaction;
• How to explain what happens during the Krebs cycle.
Pupils will be able to:
• Calculate percentage yields and phenotypic ratios;
• Explain how ATP is produced in glycolysis.  

Pupils will know:
• How to describe the main stages of glycolysis and its products;
• How to outline the nature of the link reaction and explain what happens during the Krebs cycle;
• How to explain how ATP is synthesised during oxidative phosphorylation;
• How to explain how energy is released in the absence of oxygen;
• How to investigate of the effect of temperature on the rate of respiration in yeast.
Pupils will be able to:
• Explain how ATP is produced in glycolysis;
• Outline where glycolysis fits into the overall process of respiration;
• Describe where oxidative phosphorylation takes place;  
• Explain how ethanol is produced by anaerobic respiration.

Pupils will know:
• How to define the meaning of the following genetic terms; genotype, phenotype, dominant and recessive 
and codominant;
• How to  explain why results of genetic crosses often differ from predicted results;
• How codominance affects the inheritance of characteristics;
• How gender is determined and how certain diseases are sex-linked;
Pupils will be able to:
• Construct genetic diagrams to show how a single allele can be inherited;
•  Explain how some genetic characteristics are inherited together;
• Construct  genetic diagrams to demonstrate autosomal linkage;
•  Demonstrate how the chi-squared test is used in genetics.

Pupils will know:
• How to describe variation due to genetic and environmental factors;
• How to explain the role of variation in natural selection; 
• How to investigate the distribution of seaweed and limpets at the seashore;
• How to the effect of epigenetic factors on DNA and histones;
Pupils will be able to:
• Use the Hardy - Weinberg principle to calculate allele, genotype and phenotype frequencies;
• Describe the factors that determine the size of a population;
•  State how both small interfering RNA and oestrogen affect gene expression;
• Explain the role of oncogenes and tumor suppressor genes in the development of a tumour. 
• Outline the importance of genome projects. 

Pupils will know:
• How to  explain the processes involved in producing DNA fragments to be used in gene technology;
• How to explain how the DNA of the vector is introduced into a host cell;
• How to explain the applications of the polymerase chain reaction;
• How to describe what is meant by a DNA probe and explain how they work;
• How the use of genetic screening and genetic counselling. 
Pupils will be able to:
•  Explain how restriction endonucleases are used to cut DNA into fragments;
• Explain how the DNA of the vector is inserted into a host cell;
•  Summarise the advantages and disadvantages of the PCR;
• Describe  the use of labelled DNA probes to screen for heritable conditions or health risks.

Pupils will know:
• Revise the cell structure topic;
• Revise the exchange and mass transport  topic;
• Revise the biodiversity topic;
• Revise the respiration topic;
• Revise the populations topic;
Pupils will be able to:
• Apply knowledge and understanding to essay style questions;
• Reflect critically and target areas for revision.
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Year 13 Chemistry 
Teacher A Thermodynamics Equilibrium constant Acids and bases Electrode Potential Period 3 and their oxides Transition metals Ions in aqueous solution Revision / Exams

Outcomes

Pupils will know:
• How to organise a Born-Haber cycle to calculate lattice enthalpies using enthalpy changes;
• how to construct Born-Haber cycles to calculate any of the above enthalpy changes;
• that the balance between entropy and enthalpy determines the feasibility of a reaction;
• how to construct an expression for Kp for a homogenous system in equilibrium;
• how to predict the qualitative effects of changes in temperature on the value of Kp.
Pupils will be able to:
• Describe the meaning of enthalpy of formation, ionization energy, enthalpy of atomization, bond enthalpy, 
electron affinity and lattice enthalpy;
• compare lattice enthalpy values that have been calculated to the perfect ionic model, in order to deduce 
covalent character;
• describe a reaction’s feasibility in terms of the delta G value being zero or less;
• perform calculations involving Kp.

Pupils will know:
• how to describe acid-base equilibria in terms of protons;
• how to complete calculations using the following equation: pH = -log10[H+];
• how to explain and utilize the relationship between Ka, pKa and pH;
• how to describe buffer solutions.

Pupils will be able to:
• Manipulate the formula: Kw = [H+][OH-];
• describe how Kw varies with temperature;
• explain and justify how indicators are selected for a titration;
• calculate the pH of buffer solutions.

Pupils will know:
• how to represent cells using the conventional representation of a cell;
• how to calculate the electromotive force, EMF, of a cell;
•  how to explain the trend in the melting point of the oxides of the elements Na–S in terms of their 
structure and bonding;
• how to describe the reactions between various period 3 oxides and water and PREDICT the pH of the 
solution formed.

Pupils will be able to:
• describe how fuel cells can be used to generate an electric current and do not need to be electrically 
charged;
• measure the EMF of an electrochemical cell (required practical 8);
• explain the trends in the reactions of the oxides with water in terms of the type of bonding present in 
each oxide;
• write equations for the reactions that occur between the oxides of the elements Na–S and given acids and 
bases.
  

Pupils will know:
• how to define a metal complex as a central metal atom or ion surrounded by ligands;
• how to determine the coordination number for a metal complex;
• how to explain with the aid of equations how the contact process uses a catalyst;
• how to describe the reactions of Fe(II) and Cu(II) ions in solution;
• how to explain why the acidity of M2+ ions is greater than that of M3+ ions.
Pupils will be able to:
•  show that square planar complexes are also formed in certain situations e.g. cisplatin;
• show that transition metal ions can be identified by their colour;
• explain how iron (II) ions catalyse the reaction between iodide and peroxodisulphate ions;
• describe the reactions of Al(III) and Fe(III) ions in solution;
• carry out simple test-tube reactions to IDENTIFY transition metal ions in aqueous solution (required 
practical 11).

Pupils will know:
• How to organise a Born-Haber cycle to calculate lattice enthalpies using enthalpy changes;
• how to construct Born-Haber cycles to calculate any of the above enthalpy changes;
• that the balance between entropy and enthalpy determines the feasibility of a reaction;
• how to construct an expression for Kp for a homogenous system in equilibrium;
• how to predict the qualitative effects of changes in temperature on the value of Kp.
Pupils will be able to:
• Describe the meaning of enthalpy of formation, ionization energy, enthalpy of atomization, bond 
enthalpy, electron affinity and lattice enthalpy;
• compare lattice enthalpy values that have been calculated to the perfect ionic model, in order to deduce 
covalent character;
• describe a reaction’s feasibility in terms of the delta G value being zero or less;
• perform calculations involving Kp.

Pupils will know:
• How to assess strengths and weaknesses in the thermodynamics unit;
• How to assess strengths and weaknesses in the equilibrium unit;
• How to assess strengths and weaknesses in the acids and bases unit.

Pupils will be able to:
• Complete exam questions to fill in any gaps in their understanding of 
thermodynamics;
• complete exam questions to fill in any gaps in their understanding of 
equilibrium;
• complete exam questions to fill in any gaps in their understanding of acids 
and bases. 

Year 13 Chemistry 
Teacher B Rate equations Aldehydes and Ketones Carboxylic acids Aromatic Amines Polymers Amino acids Organic Synthesis NMR Chromatography Revision / Exams

Outcomes

Pupils will know:
• How to define the terms order of reaction and rate constant;
• how to use concentration-time graphs to deduce the rate of a reaction;
• how to carry out a measurement of the rate of a reaction using an initial rate method (required practical 7a);
• how to VISUALISE the structural formulas and displayed formulas of enantiomers.

Pupils will be able to:
• Perform calculations using the Arrhenius equation;
• use the orders wrt reactants to provide information about the rate determining step of a reaction;
• carry out a measurement of the rate of a reaction using a continuous monitoring method (required practical 
7b);
• articulate the nucleophilic addition mechanism for reduction reactions with NaBH4.

Pupils will know:
• the chemical properties of carboxylic acids and esters;
• how to analyse how esters can be hydrolysed in acid or alkaline conditions;
• how to describe the bonding orbital structure in Benzene;
• how to explain why aromatic amines are used in the manufacture of dyes.

Pupils will be able to:
• Explain that biodiesel is a mixture of methyl esters of long chain carboxylic acids;
• carry out the preparation of a pure organic solid and test its purity;
• outline the electrophilic substitution mechanism of nitration, including the generation of the nitronium 
ion;
• outline the mechanism for the nucleophilic substitution reaction of ammonia and amines with 
halogenoalkanes.

Pupils will know:
• How to present the repeating unit of a polymer chain from just one section of that polymer;
• how to represent the repeating unit of nylon 6,6 and Kevlar;
• how to present the structures of amino acids as zwitterions and the ions formed from amino acids in acid 
solution and alkaline solution;
• how to identify primary, secondary and tertiary structures in diagrams.

Pupils will be able to:
• Explain the nature of the intermolecular forces between molecules of condensation polymers;
• explain why polyesters and polyamides can be hydrolysed but poly alkanes cannot;
• explain why chemists aim to design processed that do not require a solvent and that use non-hazardous 
starting materials;
• use reactions in the specification to devise a synthesis with up to four steps for an organic compound.

Pupils will know:
• How to explain why TMS is a suitable substance to use as a standard in Nuclear Magnetic Resonance 
(NMR) Spectroscopy
• how to use 1H NMR spectra and chemical shift data to suggest possible structures for molecules or parts 
of them
• how to describe the methods of TLC, CC and GC in separating various mixtures
• how to relate retention times and Rf values to standards in order to IDENTIFY different substances
 
Pupils will be able to:
• Apply integration data from 1H NMR spectra to determine the relative numbers of equivalent protons in 
the molecule;
• use 13C NMR spectra and chemical shift data to suggest possible structures for molecules or parts of 
them;
• calculate Rf values from a chromatogram;
• carry out a separation of species by thin-layer chromatography (required practical 12).
 

Pupils will know:
• How to define the terms order of reaction and rate constant;
• how to use concentration-time graphs to deduce the rate of a reaction;
• how to carry out a measurement of the rate of a reaction using an initial rate method (required practical 
7a);
• how to VISUALISE the structural formulas and displayed formulas of enantiomers.

Pupils will be able to:
• Perform calculations using the Arrhenius equation;
• use the orders wrt reactants to provide information about the rate determining step of a reaction;
• carry out a measurement of the rate of a reaction using a continuous monitoring method (required 
practical 7b);
• articulate the nucleophilic addition mechanism for reduction reactions with NaBH4.

Pupils will know:
• How to assess strengths and weaknesses in the rate of reaction unit;
• How to assess strengths and weaknesses in the aldehydes and ketones 
unit;
• How to assess strengths and weaknesses in the carboxylic acids unit.

Pupils will be able to:
• Complete exam questions to fill in any gaps in their understanding of rate 
of reaction;
• complete exam questions to fill in any gaps in their understanding of 
aldehydes and ketones;
• complete exam questions to fill in any gaps in their understanding of 
carboxylic acids. 

P
H

YS
IC

S

Year 13 Physics 
Teacher A Review Gravitational fields Electric fields Capacitance Magnetics fields Turning points Revision / Exams Revision / Exams

Outcomes

Pupils will know:
• be introduced to the topic of gravitational fields as well as how this fits into the scheme of assessment for the 
year;
• DESCRIBE what is meant by gravitational potential;
• learn what is meant by gravitational field strength.
Pupils will be able to:
• apply Newton’s universal law of gravitation;
• state the condition needed for a satellite to be in a stable orbit.

Pupils will know:
• How to calculate the force between point charges in a vacuum;
• Explain the permittivity of free space;
• Compare the magnitude of gravitational and electrostatic forces between subatomic particles;
• Calculate electric field strength;
• Graphically represent variations of E and V with r.
Pupils will be able to:
• State the equation that gives the electric field strength and potential near a point charge;
• Explain why E is equal to zero inside a charged sphere;
• State which electrical quantity is analogous to mass;
• State the main similarities and differences between electric and gravitational fields.

Pupils will know:
• Describe in terms of electron flow what is happening when a capacitor charges up;
• Relate the potential difference across the plates of a capacitor to the charge on its plate and discuss what 
capacitors are used for;
• Explain why a capacitor stores energy as it is being charged;
• Describe the form of energy that is stored by a capacitor;
• Describe and interpret the shape of the Q-t charging and discharging curves.
Pupils will be able to:
• Describe what happens to the amount of energy stored if the charge stored is doubled;
• Explain which circuit components would affect charge and discharge;
• Define the time constant of a capacitor-resistor circuit;
• Investigate and carry out a required practical on capacitors and discharge.

Pupils will know:
• To describe magnetic field lines; 
• To calculate force applied by a magnet using the equation F=BIL and F=BQv;
• How to conduct a required practical on magnetic fields to meet competencies;
• How to calculate experimental values from required practical;
• To DESCRIBE how charged particles move in a magnetic field.
Pupils will be able to:
• Explain how force affects charged particles in a magnetic field F = BQv, when the field is perpendicular to 
velocity;
• Describe the circular path of particles and application in devices such as the cyclotron;
• Predict the direction of force on positive and negative charged particles;
• Define magnetic flux by where B is normal to A;
• Apply Faraday’s and Lenz’s laws.

Pupils will know:
• Revise Q=It; V=W/Q and V=IR
• Apply knowledge to practical basic circuits;
•  Define and Explain an electric current; calculate the charge flow in a circuit;
• Describe what causes electrical resistance; 
• Discuss when Ohm’s law can be used.
Pupils will be able to:
• Calculate resistivity using  p=RA/l;
• Determine the resistivity of a wire using a micrometer, ammeter and voltmeter in a required practical;
• Explain that a potential divider is used to supply constant or variable potential difference from a power 
supply;
• Carry out a required practical on EMF and internal resistance;
• Understand and perform calculations in which the internal resistance of the supply is not negligible.

Pupils will know:
• be introduced to the topic of gravitational fields as well as how this fits into 
the scheme of assessment for the year;
• DESCRIBE what is meant by gravitational potential;
• learn what is meant by gravitational field strength.
Pupils will be able to:
• apply Newton’s universal law of gravitation;
• state the condition needed for a satellite to be in a stable orbit.

Year 13 Physics 
Teacher B Review Further Mechanics Thermal Nuclear Turning points - Wave particle duality and 

Special relativity Required practical review Revision / Exams Revision / Exams

Outcomes

Pupils will know:
• learn about the displacement / time, acceleration / time, and velocity time graphs for SHM;
• apply the equations for A max and v max in terms of SHM;
• INVESTIGATE simple harmonic motion using a mass–spring system and a simple pendulum.
Pupils will be able to:
• learn about simple harmonic motion in a mass-spring system and in a simple pendulum;
• learn the effects of different types of damping on simple harmonic motion.

Pupils will know:
• To define and measure specific heat capacity;
• Calculate energy transferred in a system using specific heat capacity;
• Measure and calculate latent heat;
• Explain why the temperature of a substance stays steady when it is changing state;
• State the experimental gas laws.
Pupils will be able to:
• State what is meant by an isothermal change;
• Calculate the work done in an isobaric process;
• Calculate the increase of the pressure of a gas when it is heated or compressed.

Pupils will know:
• To describe a qualitative study of Rutherford scattering;
• To explain how the structure of the nucleus has changed over time;
• To recall the properties and experimental identification of decay particles using simple absorption 
experiments;
• Explain the applications of these particles e.g. to relative hazards of exposure to humans;
• Calculate the inverse-square law for γ radiation.
Pupils will be able to:
• Carry out experimental verification of inverse-square law of γ radiation in a required practical;
• Applications of nuclear radiation e.g. to safe handling of radioactive sources;
• Explain background radiation; 
• Give examples of the origins and experimental elimination from calculations;
• Apply knowledge and answer questions which involve use of molar mass or the Avogadro constant.

Pupils will know:
• How the theory of the nature of light developed from Newton’s corpuscular theory to Huygens’ wave 
theory;
• Explain how this lead to Planck’s and Einstein’s photon theory;
• That electromagnetic waves was first predicted theoretically by Maxwell;
• How the wave–particle duality of electrons led to the invention of the electron microscope.
Pupils will be able to:
• Explain the Michelson and Morley interferometry experiment;
• Describe the invariance of the speed of light led to Einstein’s two 1905 papers on special relativity;
• Build a scientific understanding of time and motion;
• Revise particle physics unit 1.

Pupils will know:
• To represent by graphical methods of uniform and non-uniform acceleration;
• SUVAT equations of motion;
• A required practical measuring the acceleration due to g;
• The independent effect of motion in horizontal and vertical directions of a uniform gravitational field. 
Problems will be solvable using the equations of uniform acceleration;
• learn knowledge and application of the three laws of motion in appropriate situations.
Pupils will be able to:
• Use F=ma for situations where the mass is constant;
• Use momentum = mass x velocity;
• Explain force as the rate of change of momentum;
• Explain rate of doing work = rate of energy transfer;
• Use knowledge and application of the three laws of motion in appropriate situations.

Pupils will know:
• learn about the displacement / time, acceleration / time, and velocity time 
graphs for SHM;
• apply the equations for A max and v max in terms of SHM;
• INVESTIGATE simple harmonic motion using a mass–spring system and a 
simple pendulum.
Pupils will be able to:
• learn about simple harmonic motion in a mass-spring system and in a 
simple pendulum;
• learn the effects of different types of damping on simple harmonic motion.
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Year 13 Applied 
Science Teacher A Unit 3  - Diffusion of molecules Unit 3  - Burning Fuels Unit 3 - Circuits Revision / Exams Unit 1 Chemistry Unit 1 Physics Revision / Exams

Outcomes

Pupils will know:
• How to explain factors affecting the rate of diffusion to include; concentration gradient, shape and size of 
molecules, temperature, distance and surface area. 
• How to explain the structure and use of fuels, to include; Alkanes, Alcohols and Carbohydrates. 
• How to justify the use of equipment and construct logical methods that will lead to the production of valid 
outcomes. 
Pupils will be able to:
• Conduct investigations into factors affecting the rate of diffusion. 
• Conduct investigations into the heat energy produced by heating different foods. 

Pupils will know:
• How to explain the properties of hydrocarbons and explain how they link to the size of molecules;
• How heat energy released by a fuel can be measured;
• How to plan an investigation into the heat energy produced by burning different alcohols;
• How to produce a graph of results and describe the relationship between the number of carbon atoms 
and the heat of combustion. 
Pupils will be able to:
• Conduct the following practical; Investigate the heat energy produced by heating different foods;
• Analyse accuracy and precision within the investigation;
• Identify variables within the investigation;
• Justify the use of equipment within the investigation;
• Calculate the heat energy supplied to the water by burning alcohols. 
•  

Pupils will know:
• How to use electrical symbols to design circuits. To include; Battery, ammeter, voltmeter, bulbs, resistors 
and diodes;
• How to calculate power and work done;
• How to identify risks within an investigation and minimise these risks.
Pupils will be able to:
• Consider different domestic appliances to calculate energy usage and relate fuse size to power;
• Investigate the effect of temperature on the resistance of a thermistor;
• Investigate the impact of wire length on resistance;
• Investigate the specific heat capacity of a metal block.  

Pupils will know:
• How to describe the structure of the atom in terms of electronic orbitals;
• How to describe the layout of the periodic table in terms of periods, s,p,d blocks;
• How to explain that transition metals can have ions with different oxidation numbers (oxidation states);
• How to describe the properties of covalent, ionic and metallic substances;
• How to predict the reactions of metals (groups 1 and 2, and period 4 transition metals).
Pupils will be able to:
• Explain trends in atomic  and ionic radius changes in terms of electron shells, nuclear attraction, nuclear 
charge and shielding;
• Describe the following intermolecular forces van der Waals, dipole-dipole and hydrogen bonding;
• Predict reactions of metals with oxygen, water and dilute acids;
• Determine the oxidation number (oxidation state) of an element on its own, in a compound or in an ion;
• Perform calculations involving the mass of a substance, the number of moles and the molar mass.  

Pupils will know:
• How to explain the concept and applications of stationary waves, resonance;
• How to describe the applications of fibre optics in medicine to include endoscopes;
• How to describe the applications of fibre optics in communication, to include: analogue-to-digital 
conversion, broadband;
• How to use the equation; refractive index n= sin I / sin r = c / v.
Pupils will be able to:
• Explain the difference between the two main types of wave:  transverse and longitudinal;
• Describe the displacement, coherence, path difference, phase difference, superposition as applied to 
diffraction gratings;
• Describe the industrial application of diffraction gratings to include; emission spectra and identifying 
gases;
• To use the inverse square law in relation to the intensity of a wave;
• Identify the factors that make different regions of the electromagnetic spectrum suitable for specific 
applications.   

Pupils will know:
• Revise the atomic structure  topic;
• Revise the periodic table  topic;
• Revise the waves topic;
• Revise the waves in communication topic;
Pupils will be able to:
• Apply knowledge and understanding to exam style questions;
• Reflect critically and target areas for revision.

Year 13 Applied 
Science Teacher B

Unit 3  - Planning a scientific 
investigation

Unit 3  - Data collection, 
processing and 

analysis/interpretation

Unit 3  - Drawing conclusions and 
evaluation

Unit 3  - Enzymes Unit 3 - Plants and their environment Revision / Exams Unit 1 Biology Unit 3 - Revision Revision / Exams

Outcomes

Pupils will know:
• How to develop a hypothesis for an investigation and produce a logically structured method.
• How to perform statistical tests to include t-test and chi squared. 
• How to interpret data and analyse statistical results. 
Pupils will be able to:
• Interpret statistical tests using tables of critical values and a 5% significance level, with reference to the null 
hypothesis.
• Identify strengths and weaknesses within method/techniques/standard  

Pupils will know:
• How to explain the arrangement and movement of molecules. To include; random movement of 
molecules in liquid and gases. Impact of dynamic equilibrium;
• How to explain factors affecting the rate of diffusion to include; concentration gradient, shape and size of 
molecules, temperature, distance and surface area;
• How to construct logical methods to produce accurate results;
• How to evaluate data in terms of accuracy and precision. 
Pupils will be able to:
• Investigate the impact of temperature on an enzyme controlled reaction;
• Investigate the effect of pH on an enzyme (amylase) controlled reaction;
•  Investigate the effect of substrate concentration on an enzyme controlled reaction;
• Draw accurate conclusions and relate this to enzyme theory. 

Pupils will know:
• How to identify factors affecting plant growth;
• How to construct a hypothesis and design an investigation;
• How to use Chi-squared to investigate the significant difference between two ecosystems;
• How to investigate the impact of light intensity on the rate of photosynthesis.
Pupils will be able to:
• Investigate the effect of water on the growth of mung bean shoots;
• Investigate the distribution of a species in a given area;
• Investigate the abundance of a species in two different ecosystems;
• Investigate the effect of pH on the growth of plants.
•  

Pupils will know:
• How to explain the conduction of a nerve impulse (action potential) along an axon;
• How to explain how imbalances in certain, naturally occurring brain chemicals can contribute to ill health;
• How to explain the effects of drugs on synaptic transmission, including the use of L-Dopa in the treatment 
of Parkinson’s disease;
• How to interpret  a graphical displays of a nerve impulse and electrocardiogram (ECG) recordings.
Pupils will be able to:
• Describe the microscopic structure of a skeletal muscle fibre;
• Describe the structure and function of non-myelinated and myelinated neurons;
• Describe the conduction of a nerve impulse along an axon and the role of neurotransmitters at a synapse;
  

Pupils will know:
• How to explain the arrangement and movement of molecules. To include; random movement of 
molecules in liquid and gases. Impact of dynamic equilibrium;
• How to explain factors affecting the rate of diffusion to include; concentration gradient, shape and size of 
molecules, temperature, distance and surface area;
•How to construct a hypothesis and design an investigation;
• How to use Chi-squared to investigate the significant difference between two ecosystems;
• How to alter a electrical circuit to achieve a desired result;
• How to explain the properties of hydrocarbons and explain how they link to the size of molecules.
Pupils will be able to:
• Conduct a range of practical investigations;
• Conduct statistical calculations to determine significance;
• Analyse a set of data to provide feedback;
• Evaluate both data and own practice. 

Pupils will know:
• Revise the cell biology topic;
• Revise the cells structure and function  topic;
• Revise practical procedures; 
• Revise statistical tests and calculations.
Pupils will be able to:
• Apply knowledge and understanding to exam style questions;
• Reflect critically and target areas for revision.


