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Modern analytical techniquesEnd of Year assessments

Mass Spec
IR Spectroscopy

CPAC 7
Carbon-13 NMR

NMR 1H
chromatography

Inorganic Chemistry & The Periodic Table

Transition metals

Organic Chemistry

Organic Chemistry
Types of formulae

Naming compounds
Isomerss

Reaction mechanisms
Fractional distillation of crude oil

Properties of alkanes
Free radical substitution 

Cracking
Combustion of alkanes

Naming alkenes
Additional polymersation

Dealing with polymer waste
Haloalkanes

CPAC 4
Properties of alcohls
Oxidation of alcohols

MockAtomic Structure & The Periodic Table

KS4 Atomic structure & Periodic Table

All KS5 Chemistry

Structure of the atom
Isotopes

Mass Spec
Ionisation energies

Trends in ioninisation energies
Electronic configuration

Bonding & Structure 

Formation of ions
Ionic bonding

Properties of ionic compounds
Covalent bonding

Intermolecular forces
Shapes of molecules

Simple & giant covlent structures
Electronegativity & polarity

Metallic bonding
Hydrogen bonding

Polar & non-polar molecules

KS4 Bonding

Inorganic Chemistry & The Periodic Table Inorganic Chemistry & The Periodic Table

Formulae,equations & amount of substance

The mole
Avogadro's constant
Ideal gas equation
Molecular formula
Empirical formula

CPAC 1
Calculating concentration

Percentage yield
Making up standard solutions

Titrations
CPAC 2
CPAC 3

KS4 Calculations in chemsitry within topics Bonding & Structure 

Acid-base Organic Chemistry 2 & 3

Atomic Structure & The Periodic Table
Redox
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Moral development is enhanced through the consideration of issues such as the effects of human activity on the planet e.g. extinction of species, global warming, pollution, genetic modification, IVF, human cloning, recognition that discoveries in Science can have both harmful and beneficial effects.
Social development is enhanced by students being encouraged to show respect for other people’s ideas, developing social skills through group and practical work, considering the safety of others during practical work, the effects of Science on their lives 
Cultural development is enhanced by consideration of the work done by various Scientists, drawing attention to how cultural differences can influence the extent to which scientific ideas are accepted, used and valued.
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This unit uses the context of art to cover some
basic themes in chemistry that will be developed

in students’ GCSE (or equivalent) science
courses. This includes an introductory look at
ions (and ionic bonding), energy changes in

chemical reactions, rates of reaction, balanced
symbol equations and equilibria. The idea is
to very gradually introduce some of the main

concepts that students will meet in their further
study, allowing confidence to be developed

slowly but surely. 

KS4 Science
All KS3 Science
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10P2 Forces and Motion
8I Fluids

• speed and the quantitative relationship between
average speed, distance and time (speed = distance/time)
• the representation of a journey on a distance–time graph

• relative motion: trains and cars passing one another
• simple machines give bigger force but at the

expense of smaller movement (and vice versa):
product of force and displacement unchanged

• work done and energy changes on deformation
• non-contact forces: gravity forces acting at a

distance on Earth and in space, forces between
magnets and forces due to static electricity
• forces as pushes or pulls, arising from the

interaction between two objects
• using force arrows in diagrams, adding forces in one

dimension, balanced and unbalanced forces

9I Forces and Motion

10C3 Bonding
8G Metals and their uses

• chemical symbols and formulae for elements and compounds
• the concept of a pure substance

• the identification of pure substances
• combustion, thermal decomposition, oxidation and displacement 

reactions
• chemical reactions as the rearrangement of atoms

• representing chemical reactions using formulae and using equations
• exothermic and endothermic chemical reactions (qualitative)
• properties of ceramics, polymers and composites (qualitative)

• the production of carbon dioxide by human activity and the impact on 
climate

• Earth as a source of limited resources and the efficacy of recycling.

9E Making Materials

7K Forces

 • non-contact forces: gravity forces acƟng at a distance on Earth and in 
space, forces between magnets

 • magneƟc poles, aƩracƟon and repulsion
 • magneƟc fields by ploƫng with compass, representaƟon by field lines

 • Earth’s magneƟsm, compass and navigaƟon
 • gravity force, weight = mass × gravitaƟonal field strength (g), on Earth g = 

10N/kg, different on other planets and stars; gravity forces between Earth 
and Moon, and between Earth and Sun (qualitative only)
 • our Sun as a star, other stars in our galaxy, other galaxies

 • the seasons and the Earth’s Ɵlt, day length at different Ɵmes of year, in 
different hemispheres

 • the light year as a unit of astronomical distance.

8L Earth and Space

9I Forces and Motion

All KS3 Physics
Year 20 Biology
All KS3 Biology

This unit uses the context of disease to cover
some basic themes in biology that will be

developed in students’ GCSE science courses.
These themes include the different kinds
of diseases, nervous and hormonal control
systems, ecological sampling, and diffusion
and osmosis. A section on testing medicines
provides an opportunity to study more of the

scientific method and to look at the analysis of
continuous datasets.

9K Physics Project 9G Chemistry Project 9C Biology Project KS3 Revision 9H Chemistry Transition to GCSE 9D Biology Transition to GCSE 9L Physics Transition to GCSE

This unit looks at some concepts in science
that students will encounter during their GCSE

studies, set in the context of explaining weather
phenomena.

Year 10 PhysicsKS4 Biology Core Practicals
All KS3 Biology

This unit offers a review of all the statements for the
biology component of the National Curriculum for
Key Stage 3. The Working Scientifically component

of the National Curriculum has been woven into the
content materials throughout the course,

9A Genetics and Evolution
7A Cells, tissues, organs and system

 • cells as the fundamental unit of living organisms
and the use of cell features to divide organisms into five kingdoms

the role of diffusion in the movement of materials in and between cells
 • the structural adaptaƟons of some unicellular organisms
 • the structure of a virus and harm caused by its replicaƟon

 • the use of anƟbioƟcs and vaccines in controlling pathogens, and the 
problems caused by overuse of antibiotics.

8D Unicellular Organisms

7E Mixtures and Separation
9G Chemistry project

 • the composiƟon of the Earth
 • the structure of the Earth

 • the rock cycle and the formaƟon of igneous,
sedimentary and metamorphic rocks

 • Earth as a source of limited resources and the
efficacy of recycling.

8H Rocks

10P7 Electromagnets
7K Forces

• comparing the starting with the final conditions
of a system and describing increases and

decreases in the amounts of energy associated
with ... changes in positions in a field, in elastic

distortions and in chemical compositions
• non-contact forces: gravity forces acting at a

distance on Earth and in space, forces between
magnets and forces due to static electricity

• electric current, measured in amperes, in circuits,
series and parallel circuits, currents add where

branches meet and current as flow of charge
• potential difference, measured in volts, battery
and bulb ratings; resistance, measured in ohms,

as the ratio of potential difference (p.d.) to current
• differences in resistance between conducting

and insulating components (quantitative)
• separation of positive or negative charges

when objects are rubbed together: transfer of
electrons, forces between charged objects

9J Force fields and Electromagnets

10B7 Plants
8B Plants and their reproduction

• cells as the fundamental unit of living organisms,
including how to observe, interpret and record cell structure using a light 

microscope
• the functions of the cell wall, cell membrane, cytoplasm, nucleus, 

vacuole, chloroplasts
• the role of diffusion in the movement of materials in and between cells

• plants making carbohydrates in their leaves by photosynthesis and 
gaining mineral nutrients and water from the soil via their roots

• the role of leaf stomata in gas exchange in plants
• reproduction in plants

• the adaptations of leaves for photosynthesis
• aerobic respiration in living organisms

• the interdependence of organisms in an ecosystem, including food webs 
and insect-pollinated crops

• the importance of plant reproduction through insect pollination in 
human food security

• the importance of maintaining biodiversity

9B Plant Growth

KS4 Chemistry Core Practicals
All KS3 Chemistry

This unit offers a review of all the statements for the
chemistry component of the National Curriculum for
Key Stage 3. The Working Scientifically component

of the National Curriculum has been woven into
the content materials throughout the course

KS4 Physics Core practicals
All KS3 Physics

This unit offers a review of all the statements for the
physics component of the National Curriculum for
Key Stage 3. The Working Scientifically component

of the National Curriculum has been woven into
the content materials throughout the course

Year 10 Chemistry
All KS3 Chemistry

7I Energy

 • comparing power raƟngs of appliances in waƩs (W, kW)
 • comparing amounts of energy transferred (J, kJ, kWh)

 • domesƟc fuel bills, fuel use and costs
 • heaƟng and thermal equilibrium: temperature difference between two 

objects leading to energy transfer from the hotter to the cooler one, 
through contact (conduction) or radiation; such

transfers tending to reduce the temperature difference: use of insulators
 • energy as a quanƟty that can be quanƟfied and calculated; the total 

energy has the same value before and after a change

8K Energy Transfers

9A Genetics and Evolution
7C Muscles and Bones

 • the role of diffusion in the movement of materials in and between cells
 • the structure and funcƟons of the gas exchange

system in humans, including adaptations to function
 • the mechanism of breathing to move air in and out of the lungs

 • the impact of exercise, asthma and smoking on the human gas exchange 
system

 • the role of leaf stomata in gas exchange in plants
 • aerobic and anaerobic respiraƟon in living organisms, including the 
breakdown of organic molecules to enable all the other chemical 

processes necessary for life 

8C Breathing and Respiration

 • electric current, measured in amperes, in circuits,
series and parallel circuits and the domestic ring main

 • current as flow of charge
 • potenƟal difference, measured in volts,

battery … ratings; resistance as the ratio of
potential difference (p.d.) to current measured in ohms

 • differences in resistance between conducƟng
and insulating components

KS2 Curriculum
9J Electromagnets

7G The Particle Model

 • a simple (Dalton) atomic model
 • differences between atoms, elements and compounds

 • chemical symbols and formulae for elements and compounds
 • chemical reacƟons as the rearrangement of atoms

 • represenƟng chemical reacƟons using formulae and using equaƟons
 • the varying physical and chemical properƟes of

different elements
 • the principles underpinning the Mendeleev periodic table

 • the periodic table: periods and groups; metals and non-metals
 • how paƩerns in reacƟons can be predicted with reference to the periodic 

table
 • the properƟes of metals and non-metals

8F The Periodic Table

9B Plant Growth
KS2 Curriculum

 • the interdependence of organisms in an ecosystem,
including trophic levels in food chains and webs, and insect-pollinated 

crops
 • abioƟc and bioƟc factors and their effects on an

ecosystem, including the accumulation of toxic materials
 • differences between species

 • the variaƟon between individuals within a species
being continuous or discontinuous, to include

measurement and graphical representation of variation
 • inter-specific and intra-specific variaƟon and compeƟƟon

Practical Skills

 • To describe what some hazard symbols mean
• To recall the names of different pieces of 

equipment used in a laboratory 
• To describe how to use different pieces of 
equipment safely and appropriately in a lab 

 • To explain and justify why a piece of 
equipment is used for a particular purpose 

9E Combustion
7G The Particle Model

9B Plant Growth
7B Sexual Reproduction in animals

9A Genetics and Evolution9I Forces and Motion
7K Forces

 • reproducƟon in plants, including flower structure
 • the interdependence of organisms in an ecosystem,

and insect pollinated crops
 • the importance of plant reproducƟon through insect

pollination in human food security
 • heredity as the process by which geneƟc

information is transmitted from one generation to
the next

 • differences between species
 • the variaƟon between individuals within a species

being continuous or discontinuous, to include
measurement and graphical representation of

variation

8B Plants and Their Reproduction

9L Transistion to GCSE
7L Sound

 • the similariƟes and differences between light waves and waves in maƩer
 • light waves travelling through a vacuum; speed of light

 • the transmission of light through materials:
absorption, diffuse scattering and specular reflection at a surface

 • use of ray model to explain imaging in mirrors, the pinhole camera, the 
refraction of light and action of convex lens in focusing (qualitative); the 

human eye
 • colours and the different frequencies of light, white light and prisms 

8J Light

 • chemical symbols and formulae for elements and compounds
 • the concept of a pure substance
 • mixtures, including dissolving

 • the idenƟficaƟon of pure substances
 • represenƟng chemical reacƟons using formulae and using equaƟons

 • combusƟon, thermal decomposiƟon, oxidaƟon
(including rusting) and displacement reactions

 • reacƟons of acids with metals to produce a salt plus hydrogen
 • the varying physical and chemical properƟes of different elements

 • the properƟes of metals and non-metals
 • the order of metals and carbon in the reacƟvity series.

8G Metals and their uses

9J Force Fields and Electromagnets

8F The Periodic Table

8A Food and Nutrition

9F Reactivity

8G Metals and their uses
KS2 Curriculum

 • the concept of a pure substance
 • mixtures, including dissolving

 • air as a mixture (its components and some of their uses)
 • the simple (Dalton) atomic model

 • the Periodic Table; metals and non-metals
 • differences between atoms, elements and compounds

 • chemical symbols and formulae for elements and compounds
 • combusƟon, thermal decomposiƟon, oxidaƟon and

displacement reactions
 • the varying physical and chemical properƟes of

different elements

8J Light
KS2 Curriculum

 • waves on water as undulaƟons which travel
through water with transverse motion; these

waves can be reflected, and add or cancel – superposition
 • frequencies of sound waves, measured in hertz

(Hz); echoes, reflection and absorption of sound
 • sound needs a medium to travel, the speed of

sound in air, in water, in solids
 • sound produced by vibraƟons of objects, in
loud speakers, detected by their effects on

microphone diaphragm and the ear drum; sound
waves are longitudinal

 • auditory range of humans and animals

7K Forces

8K Energy Transfers
KS2 Curriculum

 • the properƟes of the different states of maƩer
(solid, liquid and gas) in terms of the particle

model, including gas pressure
 • similariƟes and differences, including density

differences, between solids, liquids and gases
 • Brownian moƟon in gases

 • diffusion in terms of the parƟcle model, driven by
differences in concentration

 • differences in arrangements, in moƟon and in
closeness of particles.

8I Fluids
KS2 Curriculum

 • forces as pushes or pulls, arising from the interacƟon between two 
objects

 • using force arrows in diagrams, adding forces in one dimension, balanced 
and unbalanced forces

 • forces: associated with deforming objects;
stretching and squashing – springs; with rubbing and friction between 

surfaces, with pushing
things out of the way; resistance to motion of air and water

 • forces measured in newtons, measurements of
stretch or compression as force is changed

 • force–extension linear relaƟon; Hooke’s Law as a special case

7D Ecosystems 7H Atoms, Elements and Compounds 7L Sound

8C Breathing and Respiration
KS2 Curriculum

 • the structure and funcƟons of the gas exchange system in humans
 • the mechanism of breathing to move air in and out of the lungs, 

including simple measurements of lung volume
 • the main components and funcƟons of single and double circulatory 

systems, including the heart, arteries, veins, capillaries and the 
differences in pressure and rate of flow in those components

 • the structure and funcƟons of the human skeleton, to include support, 
protection, movement and making blood cells

 • biomechanics – the interacƟon between skeleton and muscles
  

KS2 Curriculum

 • reproducƟon in humans (as an example of a
mammal), including the structure and function
of the male and female reproductive systems,
menstrual cycle (without details of hormones),

gametes, fertilisation, gestation and birth, to
include the effect of maternal life

9E Making Materials
KS2 Curriculum

 • chemical reacƟons as the rearrangement of atoms
 • represenƟng chemical reacƟons using formulae and using equaƟons

 • defining acids and alkalis in terms of neutralisaƟon reacƟons
 • the pH scale for measuring acidity/alkalinity; and indicators (including 

litmus, methyl orange,
phenolphthalein and universal indicator)

 • reacƟons of acids with alkalis to produce a salt
plus water.

 •Acids, bases and indicators
 •NeutralisaƟon- the reacƟons and equaƟons

 •Carrying out a ƟtraƟon and using the collected data to calculate 
concentration.

 •Balancing equaƟons  
 •The solubility rules

A Level Chemistry Topics 1,  3, 10, 11 , 12 & 14
10C5 Electrolytic Processes and Equilibrium

  •Products from electrolysis
 •Ores and metal extracƟons

 •Life cycle assessments
 •Dynamic Equilibrium 

A Level Biology Topicsb 3 & 10
10B8 Environmental Science

8B Plants and their reproduction

9E Making Materials
7H Atoms, Elements and Compounds

Organic ChemistryMock

Hormones Human Body Mock Plants Environmental Science

7I Energy
7K Forces

8K Energy Transfers
9I Forces and Motion

11P4 Radioactivity

10C2 Atomic Structure & Periodic Table

Organic Chemistry

10P8 Particle Model of matter

10C6 How much, How Fast
8F The Periodic Table

• the properties of the different states of matter (solid, liquid and gas) in 
terms of the particle model, including gas pressure

• changes of state in terms of the particle model
• a simple (Dalton) atomic model

• chemical symbols and formulae for elements and compounds
• conservation of mass in changes of state and chemical reactions

• chemical reactions as the rearrangement of atoms
• representing chemical reactions using formulae and using equations

• combustion, thermal decomposition, oxidation
and displacement reactions

• energy changes on changes of state (qualitative)
• exothermic and endothermic chemical reactions

(qualitative).

9F Reactivity

Introduction to Science 7A Cells, tissues, organs and System 7E Mixtures and Separation 7I Energy 7B Sexual Reproduction in animals

7A Cells, tissues, organs and system

 • content of a healthy human diet: carbohydrates,
lipids (fats and oils), proteins, vitamins, minerals,
dietary fibre and water, and why each is needed

 • calculaƟons of energy requirements in a healthy daily diet
 • the Ɵssues and organs of the human digesƟve system, including 

adaptations to function and how the digestive system digests food 
(enzymes simply as biological catalysts)

 • the role of diffusion in the movement of materials in and between cells.

10B1 Key concepts, 10B3 Genetics and Evolution
8C Breathing and Respiration

• heredity as the process by which genetic
information is transmitted from one generation to the next

• reproduction in humans , gametes, fertilisation, gestation and birth, to 
include the effect of maternal lifestyle on the foetus through the placenta

• a simple model of chromosomes, genes and DNA in heredity
• reproduction in plants, including flower structure, wind and insect 

pollination, fertilisation, seed and fruit formation and dispersal, including 
quantitative investigation of some dispersal mechanisms

• differences between species
• the variation between individuals within a species being continuous or 
discontinuous, to include measurement and graphical representation of 

variation
• the variation between species and between individuals of the same 
species means some organisms compete more successfully, which can 

drive natural selection

9A Genetics and Evolution

Introduction to Science

Establishing the rules and behaviours in the 
secondary science laboratory - laboratory safety, 

collaborative working

9F Reactivity
KS2 Curriculum

 • mixtures, including dissolving
 • concentraƟons and the concept of pure

substances (including their identification)
 • simple techniques for separaƟng mixtures:

filtration, evaporation, evaporation, distillation and
chromatography. 

 • forces: associated with pushing things out of the way; resistance to 
motion of air and water

 • atmospheric pressure, decreases with increase of height as weight of air 
above decreases with height

 • pressure in liquids, increasing with depth; upthrust effects, floaƟng and 
sinking

 • pressure measured by raƟo of force over area –
 acting normal to any surface

 • similariƟes and differences, including density
differences, between solids, liquids and gases

 • the difference between chemical and physical changes
 • changes with temperature in moƟon and spacing of parƟcles.

8I Fluids8E Combustion

 • the properƟes of the different states of maƩer
(solid, liquid and gas) in terms of the particle model, including gas 

pressure
 • differences between atoms, elements and compounds

 • chemical symbols for elements
 • conservaƟon of mass changes of state and chemical reacƟons

 • chemical reacƟons as the rearrangement of atoms
 • represenƟng chemical reacƟons using equaƟons

 • combusƟon, thermal decomposiƟon and oxidaƟon reacƟons
 • what catalysts do

 • exothermic chemical reacƟons (qualitaƟve) 

7F Acids and Alkalis 7J Current Electricity 7C Muscles and Bones 7G The Particle Model

Particle Model of matterElectromagnets

 •Forming ions and ionic bonding
 •ProperƟes of ionic compounds

 •REDOX reacƟons and the movement of ions
 •The formaƟon of covalent bonds and comparing the allotropes of carbon

 •The producƟon, uses and disposal of polymers 

 •Factors which affect the rate of reacƟon and how this can be invesƟgated 
experimentally

 •AcƟvaƟon energy and the effects of catalysts
 •Exothermic and endothermic reacƟons and represenƟng these with 

energy level diagrams
 •Bond calculaƟons 

A Level Chemistry  Topics 5 & 12
10C4 Acids

A Level Chemistry Topics 2, 3, 14  & 15

Genetics and Evolution Health and Disease Mock

A Level Biology Topics 4 & 5
10B6 Human Body

 •Aerobic and anaerobic respiraƟon
 •Gas exchange in the lung and the adaptaƟons of the alveoli

 •The components of blood and structure of blood vessels
 •Structure of the heart and flow of blood through the heart

A Level Biology Topic 9
10B5 Hormones

 •Endocrine glands, the hormones they release and the target organs they 
affect

 •The role of hormones in controlling blood glucose levels
 •The role of hormones in the menstrual cycle and ferƟlity 

A Level Biology Topic 5
10B7 Plants

 •The photosynthesis equaƟon and factors which affect the rate of 
photosynthesis

 •Structure of the leaf and how it is adapted for photosynthesis
 •Absorbing and transporƟng water and sucrose around the plant

AS Mechanics
10P2 Forces and Motion 10P6 Electricity

AS Electricity

 •Electrical power
 •Current & potenƟal difference

 •Electricity calculaƟons  

A level Mechanics and Materials
10P5 Work, Forces and their effects

 •KineƟc energy & gravitaƟonal potenƟal energy
 •Hooke’s Law

 •Circular moƟon   

 •Momentum
 •MoƟon graphs

 •Newton’s 2nd Law 

A Level Nuclear Physics
10P4 Radioactivity

 •RadioacƟvity and radioacƟve decay
 •Half-life and calculaƟng half-life   

AS Waves
10P3 Waves and EM spectrum

 •Waves, wave speed & the use of the ripple tank
 •RefracƟon of light

 •The EM Spectrum- the uses and dangers

Spiritual development is enhanced through the consideration of issues such as the structure of the solar system and the formulation of the Universe. awe of the scale of living things from the smallest microorganism to the largest tree, the complexity of living things, the wonder of the extent of geological time, the beauty of natural objects or phenomenon.
Moral development is enhanced through the consideration of issues such as the effects of human activity on the planet e.g. extinction of species, global warming, pollution, genetic modification, IVF, human cloning, recognition that discoveries in Science can have both harmful and beneficial effects.
Social development is enhanced by students being encouraged to show respect for other people’s ideas, developing social skills through group and practical work, considering the safety of others during practical work, the effects of Science on their lives 
Cultural development is enhanced by consideration of the work done by various Scientists, drawing attention to how cultural differences can influence the extent to which scientific ideas are accepted, used and valued.

Energy

A Level Chemistry Topics 4 & 6
10C1 Separating Substances

 •The behaviour of parƟcles within the different states of maƩer and 
phases changes

 •What is a mixture and the following techniques to separate them:
 oFiltraƟon

 oCrystallisaƟon
 oPaper Chromatography

 oDisƟllaƟon 

A Level Chemistry Topics 1 , 4 & 5
10C1  Atomic Strucure and Periodic Table

 •The structure of the atom, electronic configuraƟon and the subatomic 
particles

 •Medeleev’s periodic table
 •The physical and chemical properƟes of groups in the periodic table

 •The calculaƟon of moles, relaƟve formula mass and empirical formula

Forces and Motion

AS Materials
10P8 Particel Model of matter10P7 Electromagnets

A Level Fields

 •Energy calculaƟons
 •ParƟcle Pressure 

 •Magnets & magneƟc fields
 •Motors & making motors
 •Flemming’s leŌ hand rule

10C3 Bonding
A Level Chemistry Topics 8, 9, 13 & 16

10C6 How much, How Fast?
A Level Chemistry  Topics 6, 17 & 18

10C7 Organic Chemistry

 •FracƟonal disƟllaƟon of crude oil and the uses and properƟes of the fracƟons
 •The changing atmosphere and climate change  

Separating Substances Atomic Strucure and Periodic Table Bonding

A Level Biology  Topics 2, 4 & 6
10B1 Key Concepts 10B4 Health and Disease

 •Types of pathogens, the communicable diseases they cause and how to 
prevent the spread

 •The role of the immune system in dealing with pathogenic infecƟon
 •ImmunisaƟons- their role and how they support the immune system

 •AnƟbioƟcs and the development of new medicines 

A Level Biology Topics 1,2,6,7 & 8
10B3 Genetics and Evolution

 •VariaƟon between and within species
 •GeneƟc variaƟon and inheritance

 •The process of geneƟc engineering 
 •SelecƟve breeding 

Acids

A Level Biology Topics 2 & 9
10B2 Cells and Control

 •Asexual reproducƟon 
 •STEM cells and their uses

 •Neurotransmission speeds 

 •Using microscopes, drawing and analysing scienƟfic drawings using 
appropriate calculations 

 •Specialised cells and their adaptaƟons
 •Bacteria as a specialised cell

 •The role of enzymes and factors affecƟng their reacƟvity
 •TransporƟng substances through osmosis, acƟve transport and diffusion

 •Factors affecƟng the rate of osmosis

A Level Biology Topics 2,4, 6 & 9

Spiritual development is enhanced through the consideration of issues such as the structure of the solar system and the formulation of the Universe. awe of the scale of living things from the smallest microorganism to the largest tree, the complexity of living things, the wonder of the extent of geological time, the beauty of natural objects or phenomenon.
Moral development is enhanced through the consideration of issues such as the effects of human activity on the planet e.g. extinction of species, global warming, pollution, genetic modification, IVF, human cloning, recognition that discoveries in Science can have both harmful and beneficial effects.
Social development is enhanced by students being encouraged to show respect for other people’s ideas, developing social skills through group and practical work, considering the safety of others during practical work, the effects of Science on their lives 
Cultural development is enhanced by consideration of the work done by various Scientists, drawing attention to how cultural differences can influence the extent to which scientific ideas are accepted, used and valued.

RadioactivityWaves and EM Spectrum ElectricityWork, Forces and their effects

11P1 Conservation of Energy

7I Energy, 8K Energy Transfers, 9I Forces and Motion

11P8 Particle Model of Matter

10C1 Separating Substances
10C6 How Much How Fast

11P7 Electromagnets

7J Current Electricity
9J Force fields and Electromagnets

10P6 Electricity

11P6 Electricity

7J Current Electricity
9J Force fields and Electromagnets

11P3 Waves and EM Spectrum

8J Light
7L Sound

11P2 Forces and Motion

9I Forces and Motion

11P5 Work, Forces and their effects

Mock Mock

Electrolytic Processess and Equilibrium How much, How fast? Mock

 •AbioƟc and bioƟc factors which affect ecosystems
 •Using quadrats and transects to measure biodiversity and the distribuƟon of species

 •The carbon cycle
 •The nitrogen cycle

 •The water cycle

8H Rocks
9F Reactivity

11C5 Electrolytic Processes and Equilibrium 11C6  How much, How Fast?

7G The Particle Model
9F Reactivity

7E Mixtures and Separation

Electrolysis and the reactions at the electrodes
 •Products of electrolysis and the gas tests

 •The reacƟvity series and the role displacement plays in construcƟng a reacƟvity series
 •Ores and metal extracƟons

 •Reversible reacƟon
 •Dynamic Equilibrium 

 •Factors which affect the rate of reacƟon and how this can be invesƟgated experimentally
 •AcƟvaƟon energy and the effects of catalysts

 •Exothermic and endothermic reacƟons and represenƟng these with energy level diagrams
 •Bond calculaƟons 

 •Hydrocarbons & the formaƟon of crude oil
 • FracƟonal disƟllaƟon of crude oil and the uses and properƟes of the fracƟons

 •Complete and incomplete combusƟon 
 •The effects of polluƟon and invesƟgaƟng the use of alternaƟve fuels

 •Breaking down hydrocarbons 

8F The Periodic Table
9H Chemistry Transition to GCSE

11C3  Bonding

7F Acids and Alkalis

11C4 Acids11C2 Atomic Structure & Periodic Table

8F The Periodic Table
9H Chemistry Transition to GCSE

7A Cells, tissues, organs and System
8C Breathing and Respiration

8D Unicellular Organisms
11B1 Key Concepts

7C Muscles and Bones
9D Biology Transition to GCSE

11B2 Cells and Control

7A Cells, tissues, organs and System
8B Plants and Their Reproduction

9A Genetics and Evolution
11B3 Genetics and Evolution 11B8 Environmental Science

7D Ecosystems

11B5 Hormones

7A Cells, tissues, organs and System

11B7 Plants

8B Plants and Their Reproduction
9B Plant Growth

11B6 Human Body 

7A Cells, tissues, organs and System
8C Breathing and Respiration

 •Magnets & electromagnets
 •MagneƟc forces

 •Flemming’s leŌ hand rule
 •NaƟonal Grid
 •Transformers  

 •Circuits & their components
 •Current and potenƟal differences

 •Series vs Parallel circuits
 •Thermistors & LDRs
 •Electricity at home 

 •ConservaƟon of energy
 •Efficiency 

 •Work & Power
 •Contact and non-contact forces

 •Vectors

 The atom & the development of the model
 •Ionising and background radiaƟon

 •Uses and dangers of radiaƟon
 •RadiaƟon precauƟons  

 •Waves, wave speed & the use of the ripple tank
 •RefracƟon of light

 •The EM Spectrum- the uses and dangers
 •Sound and measuring sound 

 •Velocity & acceleraƟon
 •Newton’s 1st Law & Vector diagrams

 •Newton’s 2nd Law & CalculaƟons using f=m x a
 •Newton’s 3rd Law & stopping distances 

10P6 Electricity 10P7 Electromagnets

 •Changes of state & temperature
 •Density & invesƟgaƟons into density 

 •Specific heat capacity & the associated calculaƟons 

Mocks Work experienceElectrolytic Processes and Equilibrium How much, How Fast?

Genetics and Evolution Health and Disease Hormones Human Body

8A Food and Nutrition
8D Unicellular Organisms

8C Breathing and Respiration
11B4 Health & Disease

 •The structure of DNA and extracƟng the DNA of fruit
 •Mendel and alleles

 •Inheritance of characterisƟcs and analysing geneƟc diagrams  
 •Darwin’s theory using anƟbioƟc resistance as an example

 •Human evoluƟon
 •ClassificaƟon of living things 

 •The definiƟon of health
 •Types of pathogens, the communicable diseases they cause and how to prevent the spread

 •Physical and chemical barriers of the human body
 •Non- communicable diseases with a focus on the effect of obesity, alcohol misuse and smoking 

 •Aerobic and anaerobic respiraƟon
 •Using a respirometer to measure the rate of respiraƟon in different condiƟons

 •Gas exchange in the lung and the adaptaƟons of the alveoli
 •The components of blood and structure of blood vessels

 •Structure of the heart and flow of blood through the heart
 •CalculaƟng cardiac output 

 •The photosynthesis equaƟon and factors which affect the rate of photosynthesis
 •Structure of the leaf and how it is adapted for photosynthesis

 •Absorbing and transporƟng water and sucrose around the plant

 •Ecosystems and the relaƟonships between organisms
 •Energy transfers within food chains

 •AbioƟc and bioƟc factors which affect ecosystems
 •Using quadrats and transects to measure biodiversity and the distribuƟon of species

 •ParasiƟsm and mutualism 
 •Human impacts on biodiversity 

 •Endocrine glands, the hormones they release and the target organs they affect
 •The role of hormones in metabolism and blood glucose levels

 •Type 1 and 2 diabetes
 •The role of hormones in the menstrual cycle 

KS2 Curriculum

 • comparing energy values of different foods (from labels) (kJ)
 • comparing amounts of energy transferred (J, kJ, kW hour)

 • fuels and energy resources
 • other processes that involve energy transfer:

changing motion, dropping an object, completing
an electrical circuit, stretching a spring,

metabolism of food, burning fuels
 • energy as a quanƟty that can be quanƟfied and

calculated; the total energy has the same value
before and after a change.

9A Genetics and Evolution
KS2 Curriculum

 • the seven shared characterisƟcs of living things
 • cells as the fundamental unit of living organisms,

including how to observe, interpret and record cell structure using a light 
microscope

 • the funcƟons of the cell wall, cell membrane,
cytoplasm, nucleus, vacuole, mitochondria and chloroplasts

 • the similariƟes and differences between plant and animal cells
 • the hierarchical organisaƟon of mulƟcellular

organisms: from cells to tissues to organs to systems to organisms
 • organs in the major systems in humans and the

water transport system in plants.

 • To describe what some hazard symbols mean
• To recall the names of different pieces of 

equipment used in a laboratory 
• To describe how to use different pieces of 
equipment safely and appropriately in a lab 

 • To explain and justify why a piece of 
equipment is used for a particular purpose 

KS2 Curriculum
PracticalSkills

Establishing the rules and behaviours in the 
secondary science laboratory - laboratory safety, 

collaborative working

Year 12
Physics

Year 13
Physics

Subject group

Year 7

Year 8

Year 9

Year 10
Physics

Year 11
Physics

Year 10
Biology

Year 10
Chemistry

Year 11
Biology

Year 11
Chemistry

Year 12
Biology

Year 12
Chemistry

Year 13
Biology

Year 13
Chemistry

11C1 Separating Substances

Key Concepts Cells and Control

AS Mechanics
10P1 Energy

 •Thermal energy & insulaƟon
 •Reducing unwanted energy transfers

 •ConservaƟon of energy

Cells and Control

9K, 9G, 9C Science Projects

  Degree in Maths or Physics Specialism

KS4 Electricity, Electromagnetism
KS5 Electricity

Coulomb's Law
Electric Field Strength

Electric Potential
Capacitors

Magnetic Flux Density
EM Induction

Nuclear and Particle Physics Mocks

KS5 Space and GravitationKS5 Nuclear and Particle Physics

Spiritual development is enhanced through the consideration of issues such as the structure of the solar system and the formulation of the Universe. awe of the scale of living things from the smallest microorganism to the largest tree, the complexity of living things, the wonder of the extent of geological time, the beauty of natural objects or phenomenon.
Moral development is enhanced through the consideration of issues such as the effects of human activity on the planet e.g. extinction of species, global warming, pollution, genetic modification, IVF, human cloning, recognition that discoveries in Science can have both harmful and beneficial effects.
Social development is enhanced by students being encouraged to show respect for other people’s ideas, developing social skills through group and practical work, considering the safety of others during practical work, the effects of Science on their lives 
Cultural development is enhanced by consideration of the work done by various Scientists, drawing attention to how cultural differences can influence the extent to which scientific ideas are accepted, used and valued.

KS5 Nuclear Radiation
KS4 Waves and EM Spectrum

Superposition of waves
Constructive and destructive interference

Lenses
Standing waves

Polarisation

Further Mechanics OscillationsElectric and Magnetic Fields Nuclear RadiationThermodynamics Space and Gravitation

Equations of motion
Projectile Motion

Newton's Law
Momentum

Conservation of Energy
Moments and Centre of gravity

KS4 Forces and Motion

Fusion and Fission
Ionising Radiation

Rate of Decay
Half Life

 Degree in Maths or Physics Specialism

KS4 Space
KS5 Space project

Measurement and observations
Luminosity and intensity

The Hertzprung-Russell diagram
Life Cycle of Stars

Gravitional Potential

 Degree in Maths or Physics Specialism

KS4 Energy and Forces and Motion
KS5 Mechanics

Specific Latent heat and Specific Heat capacity
Internal Energy

Gas Laws
Kinetic Model of ideal gases

History of the Atom
Rutherford Scattering
Particle Accelerators

The Quark - Lepton Model
Antiparticles

Detecting Particles

KS4 Radioactivity
KS5 Quantum Physics

    Degree in Maths or Physics Specialism

End of Year Exam Space Physics Projects

Density
Upthrust

Viscous Drag
Hooke's Law

Stress and Strain
Young Modulus

Mechanics Electricity

Mocks

Mocks

PCR
Transcription

Stem cells
Transgenetics

KS5 Electric and Magnetic FieldsKS5 Further Mechanics

Current and Potential Difference
Electrical energy and power

Resitance and Resistivity
Potential Dividers

EMF and Internal Resistance

KS4 Electricity
KS5 Oscillations

KS4 Particle model of matter KS4 Space

Independent task to research, create and present a project on a given aspect from Astrophysics. Topics include Life Cycle of a Star, How far is that Star, The end of the Universe and many others.

KS4 Radioactivity

Introduction to Quantum Physics
Photoelectric Effect

The Electronvolt
Wave-Particle duality

Electron energy levels and Spectra

Mock Materials Waves Quantum Physics

EcosystemsEnd of Year assessmentsClassification and BiodiversityCells, Viruses, and ReproductionMoclsExchange and TransportBiological Molecules

Changes in Ecosystems
Ecological Techniques

Statistical Analysis
Recycling of Nutrients

Nitrogen Cycle

Structure of proteisn
Collagen

DNA
mRNA and tRNA

Transcription and Translation
Enzymes

The role of Water

How organisms are classified
Limitations of Species

The 3 Domains
Identifyting species

Evolution
Biodiversity

Animal Cells, Plant Cells and Prokaryotic cells
Using Microscopes
Biological drawing

Viruses
Mitosis and Meiosis

Reproduction

Spiritual development is enhanced through the consideration of issues such as the structure of the solar system and the formulation of the Universe. awe of the scale of living things from the smallest microorganism to the largest tree, the complexity of living things, the wonder of the extent of geological time, the beauty of natural objects or phenomenon.
Moral development is enhanced through the consideration of issues such as the effects of human activity on the planet e.g. extinction of species, global warming, pollution, genetic modification, IVF, human cloning, recognition that discoveries in Science can have both harmful and beneficial effects.
Social development is enhanced by students being encouraged to show respect for other people’s ideas, developing social skills through group and practical work, considering the safety of others during practical work, the effects of Science on their lives 
Cultural development is enhanced by consideration of the work done by various Scientists, drawing attention to how cultural differences can influence the extent to which scientific ideas are accepted, used and valued.

Mocks Work experience10P1 Conservation of Energy 10P2 Forces and Motion 10P3 Waves and EM Spectrum 10P4 Radioactivity 10P5 Work, Forces and their effects

Plants Environmental Science Mocks Work experience

Separating Substances Atomic Structure and Periodic table Bonding Acids

Key Concepts

 •Using microscopes, drawing and analysing scienƟfic drawings using appropriate calculaƟons 
 •Specialised cells and their adaptaƟons

 •Bacteria as a specialised cell
 •The role of enzymes and factors affecƟng their reacƟvity

 •TransporƟng substances through osmosis, acƟve transport and diffusion
 •Factors affecƟng the rate of osmosis

 •The role of mitosis in cell growth 
 •The stages of mitosis

 •Comparing meiosis and mitosis
 •The central nervous system and the roles of the reflex arc and synapses

 •The 9 forms of energy and energy transfers
 •Wasted energy & efficiency

 •Renewable & Non-Renewable
 •Heat transfers, kineƟc energy & GPE  

 •The behaviour of parƟcles within the different states of maƩer and phases changes
 •What is a mixture and the following techniques to separate them:

 oFiltraƟon
 oCrystallisaƟon

 oPaper Chromatography
 oDisƟllaƟon 

 •The structure of the atom, electronic configuraƟon and the subatomic parƟcles
 •The layout of the periodic table

 •The physical and chemical properƟes of groups in the periodic table
 •The calculaƟon of moles, relaƟve formula mass and empirical formula

 •Forming ions and ionic bonding
 •ProperƟes of ionic compounds

 •REDOX reacƟons and the movement of ions
 •The formaƟon of covalent bonds and the properƟes of molecules

 •The properƟes of metals 

 •Acids, bases and indicators
 •CalculaƟng concentraƟon of a soluƟon and hydrogen concentraƟon in acids

 •Preparing a pure dry salt
 •NeutralisaƟon- the reacƟons and equaƟons

 •ReacƟons with acids
 •Balancing equaƟons  

Spiritual development is enhanced through the consideration of issues such as the structure of the solar system and the formulation of the Universe. awe of the scale of living things from the smallest microorganism to the largest tree, the complexity of living things, the wonder of the extent of geological time, the beauty of natural objects or phenomenon.
Moral development is enhanced through the consideration of issues such as the effects of human activity on the planet e.g. extinction of species, global warming, pollution, genetic modification, IVF, human cloning, recognition that discoveries in Science can have both harmful and beneficial effects.
Social development is enhanced by students being encouraged to show respect for other people’s ideas, developing social skills through group and practical work, considering the safety of others during practical work, the effects of Science on their lives 
Cultural development is enhanced by consideration of the work done by various Scientists, drawing attention to how cultural differences can influence the extent to which scientific ideas are accepted, used and valued.

Spiritual development is enhanced through the consideration of issues such as the structure of the solar system and the formulation of the Universe. awe of the scale of living things from the smallest microorganism to the largest tree, the complexity of living things, the wonder of the extent of geological time, the beauty of natural objects or phenomenon.
Moral development is enhanced through the consideration of issues such as the effects of human activity on the planet e.g. extinction of species, global warming, pollution, genetic modification, IVF, human cloning, recognition that discoveries in Science can have both harmful and beneficial effects.
Social development is enhanced by students being encouraged to show respect for other people’s ideas, developing social skills through group and practical work, considering the safety of others during practical work, the effects of Science on their lives 
Cultural development is enhanced by consideration of the work done by various Scientists, drawing attention to how cultural differences can influence the extent to which scientific ideas are accepted, used and valued.

Why we need Respiration
Glycolysis

Krebs Cycle
Oxidative Phosphorylation

Anaerobic Respiration
Photosynthesis and Colourimetery

Limiting Factors

Energy for Biological ProcessesControl Systems

Homeostasis
Hormone Action in Humans

Tropisms
The structure and function of the Kidney

Structure of CNS
Sympathetic and Parasympathetic Systems

Action potentials
Synapses
The Eye

Spiritual development is enhanced through the consideration of issues such as the structure of the solar system and the formulation of the Universe. awe of the scale of living things from the smallest microorganism to the largest tree, the complexity of living things, the wonder of the extent of geological time, the beauty of natural objects or phenomenon.
Moral development is enhanced through the consideration of issues such as the effects of human activity on the planet e.g. extinction of species, global warming, pollution, genetic modification, IVF, human cloning, recognition that discoveries in Science can have both harmful and beneficial effects.
Social development is enhanced by students being encouraged to show respect for other people’s ideas, developing social skills through group and practical work, considering the safety of others during practical work, the effects of Science on their lives 
Cultural development is enhanced by consideration of the work done by various Scientists, drawing attention to how cultural differences can influence the extent to which scientific ideas are accepted, used and valued.

    Degree in Maths or Physics Specialism

KS4 Energy and Forces and Motion
KS5 Mechanics

Momentum
Collisions

Impact Force
Circular Motion

Centripetal Forces

 Degree in Maths or Physics Specialism

KS5 Mechanics

Simple Harmonic Motion
Pendula

Damped Oscillations
Free and forced oscillations

 Degree in Maths or Physics Specialism

KS4 Radioactivity

Mono and Dihbrid crossess
Gene Linkage

Sex linkage and Disease
Gene Pools

Origins of Gentic VariationModern GeneticsMicrobiology and Pathogens

Aseptic Techniques
Growth and Organisms

Culture Growth
Growth Curves

Effects of Pathogens
Action of Antibiotics and Antibiotic Resistance

Developing Immunity

Diffusion, Osmosis and Active Transport
Membrane Permeativity

Gas Exchange
Circulation
The Heart

Blood Vessels
Plant transpirations

Inorganic Chemistry & The Periodic Table

Properties of group 2
Trends across group 2
Reactions of group 2

thermal decomposition of carbonates
Physical properties of group 7

Reactions of halogens
Testing for ions

Redox

Oxidatio numbers
Redox

Half equations
Redox equations

E-cells
Standard electrode potential

CPC 10
Limitation of cell potentials

Storage & Fuel cells
CPAC 11

Atomic Structure & The Periodic Table

Formulae,equations & amount of substance


