St Chad’s Catholic and Church of England High School
KS3 Programme of Study
Term

Data collection dates

Subject: Science
Programme of study (minimum lessons in
brackets)
Introduction to science (8)
Chemistry particles (7)

Michaelmas
Sep – Oct

Christmas
Nov – Dec
ASSESSMENT
WINDOW 1
14/11/16

Epiphany
Jan – Feb

Easter
Mar – April
ASSESSMENT
WINDOW 2
29/03/17

Key assessments

AQA Transition test
Homework tasks as in scheme

Physics Forces and speed (6)

Attainment
and forecast
data
Biology and the body (5)
2/12/16

AQA Transition test AF1

Topic summative assessment

Biology Reproduction (7)

Topic summative assessment

Chemistry Our Earth and Solar System
(7)

Class levelled task – Rock cycle
Topic summative assessment

Attainment Completion of Our Earth and Solar system (10)
and forecast
data
Physics Sound and Light (5)
22/03/16
Biology Interdepenence (6)

Whitsun
May – June

Year group: Y7

AF2 summative assessment year
7 Particles, Forces, Body, Reproduction, Our Earth and solar system
Levelled piece Ear defenders
Topic summative assessment

Homework levelled piece – ecosystems
End of topic assessment
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Physics Energy (8)

Trinity
Jun – July
ASSESSMENT
WINDOW 3
19/06/17

Attainment
and forecast
data
05/07/17

Homework levelled piece - energy
Summer assessment Year 7 end
of year test
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KS3 Programme of Study
Term

Data
collection
dates

Attainment
and forecast
data
2/12/16

Epiphany
Jan – Feb

Easter
Mar – April
ASSESSMENT
WINDOW 2
29/03/17

Whitsun
May – June

Programme of study

Separation techniques
• How different substances can be separated
according to their properties
• Preparing pure substances
Metals and acids
• The reactions of metals
• Displacement reactions

Michaelmas
Sep – Oct

Christmas
Nov – Dec
ASSESSMENT
WINDOW 1
14/11/16

Subject: Science

Attainment
and forecast
data
22/03/16

Year group: Y8
Key assessments

Homework levelled task –
separation techniques
Topic summative assessment
Homework levelled task –
displacement

Metals and acids contd
• Ceramics & polymers
Health and lifestyle
• Food and nutrition
• Healthy lifestyles
• The dangers of drugs

Topic summative assessment
AF1 Year 7 work and topics
completed to date

The Earth
• The Earth & the atmosphere
• Carbon and climate change
• The rock cycle
The Periodic Table
• What can the periodic table tell us
• The patterns of the periodic table

Class levelled task – Rock cycle
Topic summative assessment

Electricity and magnetism
• What is a circuit and what is current
• Electromagnets and magnetics fields
Energy
• Food as a fuel (also in health and lifestyle)
• Conservation of energy
• Energy transfer- heating and cooling
• Work and machines

AF2 summative assessment year
8 and some year 7 work
Levelled piece Energy

Ecosystem processes
• Photosynthesis & the leaf
• Chemosynthesis
• Aerobic respiration
• Anaerobic respiration
• Flow in food chains and webs
Adaptation and inheritance
• Competition for survival
• Variation
Biomimicry – GCSE transition piece

Homework levelled piece –
respiration

Homework levelled task –
journey of a chesses sandwich
Topic summative assessment

Topic summative assessment
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Trinity
Jun – July
ASSESSMENT
WINDOW 3
19/06/17

Attainment
and forecast
data
05/07/17

Adaptation and inheritance contd
• Inheritance
• Extinction
Motion and pressure
• Speed and graphs
• Pressure in gasses and liquids
• Turning forces
Biomimicry – GCSE transition piece

Homework levelled piece - forces
Summer assessment Year 8 end
of year

St Chad’s Catholic and Church of England High School
KS3-4 Programme of Study
Term

Subject:

Physics Triple

Year group: 9

Data
Programme of study
collect
ion
dates

4.1 Energy
4.1.1 Energy changes in a system, and the ways
energy is stored before and after such changes
4.1.1.1 Energy stores and systems

Michaelmas
Sep – Oct

A system is an object or group of objects.
There are changes in the way energy is stored when a system changes.
Students should be able to describe all the changes involved in the way
energy is stored when a system changes, for common situations. For
example:
• an object projected upwards
• a moving object hitting an obstacle
• an object accelerated by a constant force
• a vehicle slowing down
• bringing water to a boil in an electric kettle.
Throughout this section on Energy students should be able to calculate
the changes in energy involved when a system is changed by:
• heating
• work done by forces
• work done when a current flows
The link between work
done (energy transfer)
and current flow in a
circuit is covered in
Energy transfers.
WS 4.5
• use calculations to show on a common scale how the overall energy in a
system is redistributed when the system is changed.

4.1.1.2 Changes in energy
Students should be able to calculate the amount of energy associated
with a moving object, a stretched spring and an object raised above
ground level.
WS 1.2, 4.3, 4.4, 4.6
MS 1a, c, 3b, c
The kinetic energy of a moving object can be calculated using the
equation:
kinetic energy = 0.5 × mass × speed 2
Ek = 1
2 m v2
kinetic energy, Ek
, in joules, J
mass, m, in kilograms, kg
speed, v, in metres per second, m/s
The amount of elastic potential energy stored in a stretched spring can
be calculated using the equation:

Key
assessm
ents
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MS 3b, c
Students should be able
to recall and apply this
equation.
elastic potential energy = 0.5 × spring constant × extension 2
Ee = 1
2 k e2
(assuming the limit of proportionality has not been exceeded)
elastic potential energy, Ee
, in joules, J
spring constant, k, in newton’s per metre, N/m
extension, e, in metres, m
The amount of gravitational potential energy gained by an object raised
above ground level can be calculated using the equation:
MS 3b, c
Students should be able
to apply this equation
which is given on the
Physics equation sheet.
g.p.e. = mass × gravitational field strength × height
Ep = m g h
gravitational potential energy, E
p, in joules, J
mass, m, in kilograms, kg
gravitational field strength, g, in newton’s per kilogram, N/kg (In any
calculation the value of the gravitational field strength (g) will be given.)
height, h, in metres, m
MS 3b, c
Students should be able
to recall and apply this
equation.
AT 1
Investigate the transfer of
energy from a gravitational
potential energy store to a
kinetic energy store

4.1.1.3 Energy changes in systems
The amount of energy stored in or released from a system as its
temperature changes can be calculated using the equation:
change in thermal energy = mass × specific heat capacity
× temperature change
∆E=mc∆θ
change in thermal energy, ∆E, in joules, J
mass, m, in kilograms, kg
specific heat capacity, c, in joules per kilogram per degree Celsius,
J/kg °C
temperature change, ∆θ, in degrees Celsius, °C
The specific heat capacity of a substance is the amount of energy
required to raise the temperature of one kilogram of the substance by
one degree Celsius.
MS 3b, c
Students should be able to apply this equation which is given on the
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Physics equation sheet. This equation and specific heat capacity are also
included in Temperature changes in a system and specific heat capacity.

Required practical activity 1: investigation to
determine the specific heat capacity of one or more
materials. The investigation will involve linking the decrease of one
energy store (or work done) to the
increase in temperature and subsequent increase in thermal energy
stored.
AT skills covered by this practical activity: AT 1 and 5.
This practical activity also provides opportunities to develop WS and MS.
Details of all skills are given in
Key opportunities for skills development.

4.1.1.4 Power

Christmas
Nov – Dec
ASSESSMENT
WINDOW 1
14/11/16

Attainm
ent and
forecast
data
2/12/16

Power is defined as the rate at which energy is transferred or the rate at
which work is done.
power = energy transferred
time
P = E/t
power = work done/time
P = W/t
power, P, in watts, W
energy transferred, E, in joules, J
time, t, in seconds, s
work done, W, in joules, J
An energy transfer of 1 joule per second is equal to a power of 1 watt.
Students should be able to give examples that illustrate the definition of
power eg comparing two electric motors that both lift the same weight
through the same height but one does it faster than the other.
MS 3b, c
Students should be able
to recall and apply both
equations.

4.1.2 Conservation and dissipation of energy
4.1.2.1 Energy transfers in a system
Energy can be transferred usefully, stored or dissipated, but cannot be
created or destroyed.
Students should be able to describe with examples where there are
energy transfers in a closed system, that there is no net change to the
total energy.
Students should be able to describe, with examples, how in all system
changes energy is dissipated, so that it is stored in less useful ways.
This energy is often described as being ‘wasted’.
Students should be able to explain ways of reducing unwanted energy
transfers, for example through lubrication and the use of thermal
insulation.
The higher the thermal conductivity of a material the higher the rate of
energy transfer by conduction across the material.
Students should be able to describe how the rate of cooling of a building
is affected by the thickness and thermal conductivity of its walls.

Required
Practical
Specific
Heat
Capacity

Assessm
ent
week 1
14/11/1
6
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Students do not need to know the definition of thermal conductivity.
WS 1.4
AT 1, 5
Investigate thermal
conductivity using rods of
different materials.
Required practical activity 2 (physics only): investigate the effectiveness of
different materials as
thermal insulators and the factors that may affect the thermal insulation
properties of a material.
AT skills covered by this practical activity: AT 1 and 5.
This practical activity also provides opportunities to develop WS and MS.
Details of all skills are given in
Key opportunities for skills development.

4.1.2.2 Efficiency
The energy efficiency for any energy transfer can be calculated using the
equation:
efficiency = useful output energy transfer
total input energy transfer
Efficiency may also be calculated using the equation:
efficiency = useful power output
total power input
MS 3b, c
Students should be able
to recall and apply both
equations.
MS 1a, c, 3b, c
Students may be
required to calculate or
use efficiency values
as a decimal or as a
percentage.
(HT only) Students should be able to describe ways to increase the
efficiency of an intended energy transfer.
(HT only) WS 1.4
21
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4.1.3 National and global energy resources
Content Key opportunities for
skills development
The main energy resources available for use on Earth include: fossil
fuels (coal, oil and gas), nuclear fuel, biofuel, wind, hydro-electricity,
geothermal, the tides, the Sun and water waves.
A renewable energy resource is one that is being (or can be) replenished
as it is used.
The uses of energy resources include: transport, electricity generation
and heating.
Students should be able to:
• describe the main energy sources available
• distinguish between energy resources that are renewable and energy
resources that are non-renewable
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• compare ways that different energy resources are used, the uses to
include transport, electricity generation and heating
• understand why some energy resources are more reliable than others
WS 4.4
• describe the environmental impact arising from the use of different
energy resources
WS 1.3, 1.4
• explain patterns and trends in the use of energy resources. WS 3.5
Descriptions of how energy resources are used to generate electricity
are not required.
Students should be able to:
• consider the environmental issues that may arise from the use of
different energy resources
• show that science has the ability to identify environmental issues
arising from the use of energy resources but not always the power to
deal with the issues because of political, social, ethical or economic
considerations.
WS 1.3, 1.4, 4.4
MS 1c, 2c, 4a

4.2 Electricity
4.2.1 Current, potential difference and resistance
4.2.1.1 Standard circuit diagram symbols
Circuit diagrams use standard symbols.
Students should be able to draw and interpret circuit diagrams.
WS 1.2

4.2.1.2 Electrical charge and current

Epiphany
Jan – Feb

For electrical charge to flow through a closed circuit the circuit must
include a source of potential difference.
Electric current is a flow of electrical charge. The size of the electric
current is the rate of flow of electrical charge. Charge flow, current and
time are linked by the equation:
charge ow = current × time
Q=It
charge flow, Q, in coulombs, C
current, I, in amperes, A (amp is acceptable for ampere)
time, t, in seconds, s
A current has the same value at any point in a single closed loop.
MS 3b, c
Students should be able
to recall and apply this
equation.

4.2.1.3 Current, resistance and potential
difference
The current (I) through a component depends on both the resistance (R)
of the component and the potential difference (V) across the component.
The greater the resistance of the component the smaller the current for a
given potential difference (pd) across the component.
Questions will be set using the term potential difference. Students will
gain credit for the correct use of either potential difference or voltage.
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Current, potential difference or resistance can be calculated using the
equation:
potential difference = current × resistance
V=IR
potential difference, V, in volts, V
current, I, in amperes, A (amp is acceptable for ampere)
resistance, R, in ohms, Ω
MS 3b, c
Students should be able
to recall and apply this
equation.
Required practical activity 3: use circuit diagrams to set up and check
appropriate circuits to
investigate the factors affecting the resistance of electrical circuits. This
should include:
• the length of a wire at constant temperature
• combinations of resistors in series and parallel.
AT skills covered by this practical activity: AT 1, 6 and 7.
This practical activity also provides opportunities to develop WS and MS.
Details of all skills are given in
Key opportunities for skills development.
24 Visit aqa.org.uk/8463 for the most up-to-date specification, resources,
support and administration

4.2.1.4 Resistors
Students should be able to explain that, for some resistors, the value
of R remains constant but that in others it can change as the current
changes.
The current through an ohmic conductor (at a constant temperature) is
directly proportional to the potential difference across the resistor. This
means that the resistance remains constant as the current changes.
The resistance of components such as lamps, diodes, thermistors
and LDRs is not constant; it changes with the current through the
component.
The resistance of a filament lamp increases as the temperature of the
filament increases.
The current through a diode flows in one direction only. The diode has a
very high resistance in the reverse direction.
The resistance of a thermistor decreases as the temperature increases.
The applications of thermistors in circuits eg a thermostat is required.
The resistance of an LDR decreases as light intensity increases.
25
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Content Key opportunities for
skills development
The application of LDRs in circuits eg switching lights on when it gets
dark is required.
Students should be able to:
WS 1.2, 1.4
• explain the design and use of a circuit to measure the resistance
of a component by measuring the current through, and potential
difference across, the component
• draw an appropriate circuit diagram using correct circuit symbols.
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AT 6
Investigate the
relationship between the
resistance of a thermistor
and temperature.
Investigate the
relationship between the
resistance of an LDR and
light intensity.
Students should be able to use graphs to explore whether circuit
elements are linear or non-linear and relate the curves produced to their
function and properties.
WS 1.2, 1.4
MS 4c, d, e
Required practical activity 4: use circuit diagrams to construct
appropriate circuits to investigate the
I–V characteristics of a variety of circuit elements, including a filament
lamp, a diode and a resistor at
constant temperature.
AT skills covered by this practical activity: AT 6 and 7.
This practical activity also provides opportunities to develop WS and MS.
Details of all skills are given in
Key opportunities for skills development.
26 Visit aqa.org.uk/8463 for the most up-to-date specification, resources,
support and administration

4.2.2 Series and parallel circuits
There are two ways of joining electrical components, in series and in
parallel. Some circuits include both series and parallel parts.
For components connected in series:
• there is the same current through each component
• the total potential difference of the power supply is shared between
the components
• the total resistance of two components is the sum of the resistance of
each component.
Rtotal = R1 + R2
resistance, R, in ohms, Ω
For components connected in parallel:
• the potential difference across each component is the same
• the total current through the whole circuit is the sum of the currents
through the separate components
• the total resistance of two resistors is less than the resistance of the
smallest individual resistor.
Students should be able to:
MS 1c, 3b, 3c, 3d
• use circuit diagrams to construct and check series and parallel
circuits that include a variety of common circuit components
• describe the difference between series and parallel circuits
• explain qualitatively why adding resistors in series increases the
total resistance whilst adding resistors in parallel decreases the total
resistance
AT 7
• explain the design and use of dc series circuits for measurement and
testing purposes
WS 1.4
• calculate the currents, potential differences and resistances in dc
series circuits

Required
practical
activity 4:
use circuit
diagrams
to
construct
appropriat
e circuits
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• solve problems for circuits which include resistors in series using the
concept of equivalent resistance.
Students are not required to calculate the total resistance of two
resistors joined in parallel.

4.2.3 Domestic uses and safety
4.2.3.1 Direct and alternating potential difference
Mains electricity is an ac supply. In the United Kingdom the domestic
electricity supply has a frequency of 50 Hz and is about 230 V.
Students should be able to explain the difference between direct and
alternating potential difference.
4.2.3.2 Mains electricity
Content Key opportunities for
skills development
Most electrical appliances are connected to the mains using three-core
cable.
The insulation covering each wire is colour coded for easy identification:
live wire – brown
neutral wire – blue
earth wire – green and yellow stripes.
The live wire carries the alternating potential difference from the supply.
The neutral wire completes the circuit. The earth wire is a safety wire to
stop the appliance becoming live.
The potential difference between the live wire and earth (0 V) is
about 230 V. The neutral wire is at, or close to, earth potential (0 V).
The earth wire is at 0 V, it only carries a current if there is a fault.
Students should be able to explain:
• that a live wire may be dangerous even when a switch in the mains
circuit is open
• the dangers of providing any connection between the live wire and
earth.
WS 1.5
28 Visit aqa.org.uk/8463 for the most up-to-date specification, resources,
support and administration

4.2.4 Energy transfers
4.2.4.1 Power

Easter
Mar – April
ASSESSMENT
WINDOW 2
29/03/17

Attain
ment
and
foreca
st
data
22/03
/16

Students should be able to explain how the power transfer in any circuit
device is related to the potential difference across it and the current
through it, and to the energy changes over time:
power = potential difference × current
P=VI
power = current 2
× resistance
P=I
2R
power, P, in watts, W
potential difference, V, in volts, V
current, I, in amperes, A (amp is acceptable for ampere)
resistance, R, in ohms, Ω
MS 3b, c
WS 4.5
Students should be able
to recall and apply both

Assessm
ent
week 2
06/03/1
7
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equations.
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4.2.4.2 Energy transfers in everyday appliances
Everyday electrical appliances are designed to bring about energy
transfers.
The amount of energy an appliance transfers depends on how long the
appliance is switched on for and the power of the appliance.
Students should be able to describe how different domestic appliances
transfer energy from batteries or ac mains to the kinetic energy of
electric motors or the energy of heating devices.
Work is done when charge flows in a circuit.
The amount of energy transferred by electrical work can be calculated
using the equation:
energy transferred = power × time
E=Pt
energy transferred = charge -ow × potential difference
E=QV
energy transferred, E, in joules, J
power, P, in watts, W
time, t, in seconds, s
charge flow, Q, in coulombs, C
potential difference, V, in volts, V
MS 3b, c
Students should be able
to recall and apply both
equations.
WS 1.4
Students should be able to explain how the power of a circuit device is
related to:
• the potential difference across it and the current through it
• the energy transferred over a given time.
Students should be able to describe, with examples, the relationship
between the power ratings for domestic electrical appliances and the
changes in stored energy when they are in use.
WS 1.2
30 Visit aqa.org.uk/8463 for the most up-to-date specification, resources,
support and administration

4.2.4.3 The National Grid
The National Grid is a system of cables and transformers linking power
stations to consumers.
Electrical power is transferred from power stations to consumers using
the National Grid.
Step-up transformers are used to increase the potential difference
from the power station to the transmission cables then step-down
transformers are used to decrease, to a much lower value, the potential
difference for domestic use.
Students should be able to explain why the National Grid system is an
efficient way to transfer energy.
The construction
and operation of
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transformers is covered
Transformers (HT only).
WS 1.4

4.2.5 Static electricity (physics only)
4.2.5.1 Static charge
When certain insulating materials are rubbed against each other they
become electrically charged. Negatively charged electrons are rubbed
off one material and on to the other. The material that gains electrons
becomes negatively charged. The material that loses electrons is left
with an equal positive charge.
When two electrically charged objects are brought close together they
exert a force on each other. Two objects that carry the same type of
charge repel. Two objects that carry different types of charge attract.
Attraction and repulsion between two charged objects are examples of
non-contact force.
Students should be able to:
• describe the production of static electricity, and sparking, by rubbing
surfaces
• describe evidence that charged objects exert forces of attraction or
repulsion on one another when not in contact
• explain how the transfer of electrons between objects can explain the
phenomena of static electricity.

4.2.5.2 Electric fields
A charged object creates an electric field around itself. The electric
field is strongest close to the charged object. The further away from the
charged object, the weaker the field.
A second charged object placed in the field experiences a force. The
force gets stronger as the distance between the objects decreases.
Students should be able to:
• draw the electric field pattern for an isolated charged sphere
• explain the concept of an electric field
• explain how the concept of an electric field helps to explain the
noncontact
force between charged objects as well as other electrostatic
phenomena such as sparking.
WS 1.2, 1.5

4.4 Atomic structure
Ionising radiation is hazardous but can be very useful. Although
radioactivity was discovered over a
century ago, it took many nuclear physicists several decades to understand
the structure of atoms,
nuclear forces and stability. Early researchers suffered from their exposure
to ionising radiation. Rules
for radiological protection were first introduced in the 1930s and
subsequently improved. Today
radioactive materials are widely used in medicine, industry, agriculture and
electrical power generation.

4.4.1 Atoms and isotopes
4.4.1.1 The structure of an atom
Atoms are very small, having a radius of about 1 × 10-10 metres.
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The basic structure of an atom is a positively charged nucleus
composed of both protons and neutrons surrounded by negatively
charged electrons.
The radius of a nucleus is less than 1/10 000 of the radius of an atom.
Most of the mass of an atom is concentrated in the nucleus.
The electrons are arranged at different distances from the nucleus
(different energy levels). The electron arrangements may change with the
absorption of electromagnetic radiation (move further from the nucleus;
a higher energy level) or by the emission of electromagnetic radiation
(move closer to the nucleus; a lower energy level).
MS 1b
WS 4.4
Students should be able
to recognise expressions
given in standard f

4.4.1.2 Mass number, atomic number and
isotopes

Whitsun
May – June

In an atom the number of electrons is equal to the number of protons in
the nucleus. Atoms have no overall electrical charge.
All atoms of a particular element have the same number of protons. The
number of protons in an atom of an element is called its atomic number.
The total number of protons and neutrons in an atom is called its mass
number.
Atoms can be represented as shown in this example:
Atoms of the same element can have different numbers of neutrons;
these atoms are called isotopes of that element.
Atoms turn into positive ions if they lose one or more outer electron(s).
Students should be able to relate differences between isotopes to
differences in conventional representations of their identities, charges
and masses.
WS 4.1
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4.4.1.3 The development of the model of the atom
(common content with chemistry)
New experimental evidence may lead to a scientific model being
changed or replaced.
Before the discovery of the electron, atoms were thought to be tiny
spheres that could not be divided.
The discovery of the electron led to the plum pudding model of the
atom. The plum pudding model suggested that the atom is a ball of
positive charge with negative electrons embedded in it.
The results from the alpha particle scattering experiment led to the
conclusion that the mass of an atom was concentrated at the centre
(nucleus) and that the nucleus was charged. This nuclear model
replaced the plum pudding model.
Niels Bohr adapted the nuclear model by suggesting that electrons orbit
the nucleus at specific distances. The theoretical calculations of Bohr
agreed with experimental observations.
Later experiments led to the idea that the positive charge of any nucleus
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could be subdivided into a whole number of smaller particles, each
particle having the same amount of positive charge. The name proton
was given to these particles.
The experimental work of James Chadwick provided the evidence to
show the existence of neutrons within the nucleus. This was about
20 years after the nucleus became an accepted scientific idea.
Students should be able to describe:
WS 1.1, 1.6
This historical context
provides an opportunity
for students to show an
understanding of why and
describe how scientific
methods and theories
develop over time.
WS 1.2
• why the new evidence from the scattering experiment led to a change
in the atomic model
WS 1.1
• the difference between the plum pudding model of the atom and the
nuclear model of the atom.
WS 1.2
Details of experimental work supporting the Bohr model are not
required.
Details of Chadwick’s experimental work are not required.
38 Visit aqa.org.uk/8463 for the most up-to-date specification, resources,
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4.4.2 Atoms and nuclear radiation
4.4.2.1 Radioactive decay and nuclear radiation
Some atomic nuclei are unstable. The nucleus gives out radiation as
it changes to become more stable. This is a random process called
radioactive decay.
Activity is the rate at which a source of unstable nuclei decays.
Activity is measured in becquerel (Bq)
Count-rate is the number of decays recorded each second by a detector
(eg Geiger-Muller tube).
The nuclear radiation emitted may be:
• an alpha particle (α) – this consists of two neutrons and two protons,
it is the same as a helium nucleus
• a beta particle (β) – a high speed electron ejected from the nucleus as
a neutron turns into a proton
• a gamma ray (γ) – electromagnetic radiation from the nucleus
• a neutron (n).
Required knowledge of the properties of alpha particles, beta particles
and gamma rays is limited to their penetration through materials, their
range in air and ionising power.
Students should be able to apply their knowledge to the uses of
radiation and evaluate the best sources of radiation to use in a given
situation.
WS 1.4, 1.5
39
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4.4.2.2 Nuclear equations

Trinity
Jun – July
ASSESSMENT
WINDOW 3
19/06/17

Attain
ment
and
foreca
st
data
05/07
/17

Nuclear equations are used to represent radioactive decay.
In a nuclear equation an alpha particle may be represented by the
symbol:
and a beta particle by the symbol:
The emission of the different types of nuclear radiation may cause a
change in the mass and /or the charge of the nucleus. For example:
So alpha decay causes both the mass and charge of the nucleus to
decrease.
So beta decay does not cause the mass of the nucleus to change but
does cause the charge of the nucleus to increase.
Students are not required to recall these two examples.
Students should be able to use the names and symbols of common
nuclei and particles to write balanced equations that show single alpha
(α) and beta (β) decay. This is limited to balancing the atomic numbers
and mass numbers. The identification of daughter elements from such
decays is not required.
The emission of a gamma ray does not cause the mass or the charge of
the nucleus to change.
WS 1.2, 4.1
MS 1b, c, 3c
40 Visit aqa.org.uk/8463 for the most up-to-date specification, resources,
support and administration

4.4.2.3 Half-lives and the random nature of
radioactive decay
Radioactive decay is random.
The half-life of a radioactive isotope is the time it takes for the number
of nuclei of the isotope in a sample to halve, or the time it takes for the
count rate (or activity) from a sample containing the isotope to fall to half
its initial level.
Students should be able to explain the concept of half-life and how it is
related to the random nature of radioactive decay.
WS 1.2
Students should be able to determine the half-life of a radioactive
isotope from given information.
MS 4a
(HT only) Students should be able to calculate the net decline,
expressed as a ratio, in a radioactive emission after a given number of
half-lives.
(HT only) MS 1c, 3d

4.4.2.4 Radioactive contamination
Radioactive contamination is the unwanted presence of materials
containing radioactive atoms on other materials. The hazard from
contamination is due to the decay of the contaminating atoms. The type

Assessm
ent
week 3
19/06/1
7
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of radiation emitted affects the level of hazard.
Irradiation is the process of exposing an object to nuclear radiation. The
irradiated object does not become radioactive.
WS 1.5
Students should be able to compare the hazards associated with
contamination and irradiation.
WS 1.5
Suitable precautions must be taken to protect against any hazard that
the radioactive source used in the process of irradiation may present.
WS 1.5
Students should understand that it is important for the findings of
studies into the effects of radiation on humans to be published and
shared with other scientists so that the findings can be checked by peer
review.
WS 1.6
41
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4.4.3 Hazards and uses of radioactive emissions
and of background
radiation (physics only)
4.4.3.1 Background radiation
Background radiation is around us all of the time. It comes from:
• natural sources such as rocks and cosmic rays from space
• man-made sources such as the fallout from nuclear weapons testing
and nuclear accidents.
The level of background radiation and radiation dose may be affected by
occupation and/or location.
Radiation dose is measured in sieverts (Sv)
1000 millisieverts (mSv) = 1 sievert (Sv)
Students will not need to recall the unit of radiation dose.
WS 4.4

4.4.3.2 Different half-lives of radioactive isotopes
Radioactive isotopes have a very wide range of half-life values.
Students should be able to explain why the hazards associated with
radioactive material differ according to the half-life involved.
MS 1b
Students should be able
to use data presented in
standard form.

4.4.3.3 Uses of nuclear radiation
Nuclear radiations are used in medicine for the:
• exploration of internal organs
• control or destruction of unwanted tissue.
Students should be able to:
• describe and evaluate the uses of nuclear radiations for exploration of
internal organs, and for control or destruction of unwanted tissue
WS 1.4
• evaluate the perceived risks of using nuclear radiations in relation to
given data and consequences.
WS 1.5
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4.4.4 Nuclear fission and fusion (physics only)
4.4.4.1 Nuclear fission
Content Key opportunities for
skills development
Nuclear fission is the splitting of a large and unstable nucleus (eg
uranium or plutonium).
Spontaneous fission is rare. Usually, for fission to occur the unstable
nucleus must first absorb a neutron.
The nucleus undergoing fission splits into two smaller nuclei, roughly
equal in size, and emits two or three neutrons plus gamma rays. Energy
is released by the fission reaction.
All of the fission products have kinetic energy.
The neutrons may go on to start a chain reaction.
The chain reaction is controlled in a nuclear reactor to control the energy
released. The explosion caused by a nuclear weapon is caused by an
uncontrolled chain reaction.
Students should be able to draw/interpret diagrams representing nuclear
fission and how a chain reaction may occur.

4.4.4.2 Nuclear fusion
Nuclear fusion is the joining of two light nuclei to form a heavier nucleus.
In this process some of the mass may be converted into the energy of
radiation.
43
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KS3 Programme of Study
Term

Subject: Trilogy

Data
Programme of study
collectio
n dates Teacher 1
B1 DBO
B2 AHY
B3 SL
B4 GM
C1 DBO
C2 DBO
D JL

Michaelm
as
Sep – Oct

Christmas
Nov – Dec
ASSESSM
ENT
WINDOW
1
14/11/16

Attainm
ent and
forecast
data
2/12/16

Year group: Y9
Key
assessments

Teacher 2
B1 JC
B2 DM
B3 SL
B4 DM
C1 SL
C2 DM
D DM

C1 Atomic Structure
C1.1 Atoms
C1.2 Chemical equations
C1.3 Separating Mixtures
C1.4 Fractional distillation
and paper chromatography
C1.5 History of an atom
C1.6 Structure of the atom
C2.1 Development of the
periodic table
Assessment/intervention

B1Cell Biology
Looking at cells
The light microscope
Required practical Looking at cells in
more detail
Primitive cells
Cell division
Cell differentiation
Cancer
Stem cellsStem cell banks
Key concept - Cell development
Cells at work

C1.7 Ions, atoms and
isotopes
C1.8 Electronic structure
Chapter 1 summary

Living without oxygen
Maths focus - size and number
Assessment/Intervention

Chapter 2 the periodic table
C2.1 Development of the
periodic table
C2.2 Electronic structures of
the periodic table
C2.3 Group 1-the alkali
metals
C2.4 Group 7-the halogens
C2.5 Explaining trends
C2.6 The transition elements
Chapter 2 summary
Assessment/Intervention

Physics Unit 1: Energy
Potential energy
Investigating kinetic energy
Word done and energy transfer
Understanding power
Specific heat capacity
Required practical Heat capacity
Dissipation of energy
Energy efficiency
Required practical: Reducing
energy transfer
Using energy sources
Global energy supplies
Key concept energy transfer
Assessment

Homework
questions
C1
assessment

C1&B1
assessment

C2 & P2
assessment
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Physics Unit 2
Physics 2.3Electric current
Series and parallel circuits
Investigating circuits
Circuit components
Required practical - resistance
Control circuits
Electricity in the home
Transmitting electricity
Power and energy transfers
Calculating power
PD and current
Maths skills - formulae and
graphs

Epiphany
Jan – Feb

Easter
Mar –
April
ASSESSM
ENT
WINDOW
2
29/03/17

Attainm
ent and
forecast
data
22/03/1
6

Physics Unit 3
Density
Required practical
Changes of state
Internal energy
Specific heat capacity
Latent hreat
Particle motion in gases
Key concept: Particle
model and changes of
state
Maths focus - graphs

Biology Unit 2
Biology 2.1 - 2.12
Photosynthesis
Investigating leaves
Required practical - pondweed
Increasing food production
Diffusion in plants
Looking at stomata
Moving water
Investigating transpiration
Moving sugar
Plant minerals
Investigating how plants use
minerals
Maths skills

Homework
tasks

Biology 3
Explaining water movement
Required practical - osmosis
Learning about active transport
Key concept - Need for
transport systems
Explaining enzymes
Required practical effect of pH
on the rate of amylase enzyme
Learning about digestion
Explaining digestion
Required practical - food tests

Homework
tasks

Required practical - food tests
Looking at more exchange
surfaces
Learning about plants and
minerals
Investigating how plants use
minerals
Learning about the circulatory
system
Exploring the heart
Studying blood
Investigating gas exchange
Learning about coronary heart
disease
maths skills - Extracting and
interpreting information

Homework
tasks

P2 and B2
assessment

P3
assessment
Trilogy test
B1, P1&2,
C1&2

Assessment

Whitsun
May –
June

Chapter 3 Structure and
bonding
C3.1 States of matter
C3.2 Atoms into Ions
C3.3 Ionic Bonding
C3.4 Giant Ionic structures
C3.5 Covalent bonding
C3.6 Structure of simple
molecules
C3.7 Giant Covalent
structures
C3.8 Fullerenes and
grapheme
C3.9 Bonding in metals
C3.10 Giant Metallic
structures
C3.11 Nanoparticles
C3.12 Applications of
nanoscience
Chapter 3 summary
Assessment

Assessment

C3 and B3
assessment
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Trinity
Jun – July
ASSESSM
ENT
WINDOW
3
19/06/17

Attainm
ent and
forecast
data
05/07/1
7

Chemistry 3.1- 3.8
Conservation of mass
Relative formula mass
Chemical measurements and
uncertainty
Moles
Amounts of substances in
equations
Using moles
to balance equations
Concentration of solutions
Assessment

Physics 4
Atomic structure
radioactive decay
background radiation
Nuclear equations
Radioactive half life
Hazards and suss of radiation
Irradiation
Medical uses of radiation
Key concept Developing ideas
for the structure of tyne atom
Maths skills - using proportional
reasoning and ratios
Assessment

Homework
tasks

Trilogy
assessment

C3&P4
assessment
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KS4 Programme of Study
Term

Data
collection
dates

Assessment
week 1 W/C 14/11/16

Assessment
week 2 W/C 06/03/17

Key
assessments

B1 – Cell Biology
 1.11 – 1.17 Living without oxygen – Maths Skills
 Inc. RP2 – Investigating Disinfectants
 Inc. AF1 and AFL
 Inc. Use and ethics of antibiotics
 Inc. SEF 2

Assessment
week 1 – B1
Cells

B3 – Moving and Changing Materials
 Finish unit
 Inc SEF 3
 Inc AF2 and AFL

Assessment
week 2 – B3
Moving and
Changing
Materials

B2 – Photosynthesis
 2.1 – 2.12 Explaining photosynthesis – Maths skills
 Inc. RP 3 – Investigate the Effect of Light Intensity on
the Rate of Photosynthesis Using an Aquatic Plant

Whitsun
April – May
6 weeks

Trinity
Jun – July
7 weeks

Programme of study

B3 – Moving and Changing Materials
 3.1 – 3.5 Explaining water movement – Explaining
enzymes
 Inc. RP 4 – Investigate the Effect of a Range of
Concentrations on the Mass of Plant Tissue
B3 – Moving and Changing Materials
 3.6 – 3.18 Enzymes RP – Maths skills
 Inc. Enzymes recap
 Inc. RP 5 – Investigate the Effect of pH on the Rate of
Reaction of Amylase Enzyme
 Inc RP 6 – Use Qualitative Reagents to Test for a
Range of Carbohydrates, Lipids and Proteins

Epiphany
Jan – Feb
6 weeks

Easter
Feb – March
6 weeks

Year group: Y9

B1 – Cell Biology
 1.1 – 1.10 Cells – Stem cells
 Inc. RP1 – Using a light microscope
 Inc SEF 1

Michaelmas
Sep – Oct
7 weeks

Christmas
Nov – Dec
7 weeks

Subject: Biology – Separate Science

Assessment
week 3 W/C 19/06/17

B2 – Photosynthesis
 Finish unit
 Inc. AF3 and AFL
 Recap of RPs
 Possible time spent on Ecology project on field

Assessment
week 3 – B2
Photosynthesis

Yearly plan
Year 9
Term

Topic

Michaelmas

Number
of
lessons

Assessment

14
C1 Atomic Structure
Separating Mixtures/Fractional distillation and
paper chromatography
Atoms/Structure of the atom/Electronic
structure/Atoms and isotopes
History of an atom
Development of the periodic table/Electronic
structures of the periodic table
Group 1-the alkali metals/Explaining trends
Group 7-the halogens/Explaining trends

Christmas

4
2
2
3
2
1

14
Group 7-the halogens/Explaining trends
Group 0/Explaining trends
The transition elements

1
1
1

Review of C1

1

Assessment/intervention

2

C2 Bonding, Structure and the Properties of
Matter
Ionic Bonding/Atoms into Ions/Giant Ionic
structures
Covalent bonding
Structure of simple molecules
Giant Covalent structures

Epiphany

3
1
2
2

12

C1

Bonding in metals/Giant Metallic structures
Comparing bonding types and Review of
bonding types
Polymers/Required practical
Nanoparticles
Applications of nanoscience/Fullerenes and
grapheme
States of matter

2
2
3
1
2
1

Review of C2
1
Easter

12
C4 Chemical Changes

Metals and oxygen
Metals and water
Metals and Acid

1
1
1

Review of C1, C2 and part of C4

1

Assessment/Intervention

2

Displacement reactions
The reactivity series
Extracting metals and reduction
Redox reactions

2
1
2
1

Whit

12
Using indicators
pH scale
Neutralisation
Neutralisation Investigation
Neutralisation required practical
Making soluble salts
Making soluble salts required practical

Summer

2
1
1
2
2
2
2

15

C1, C2, part of
C4

Strong and weak acids
Chemical equations

1
2

Review of C1, C2 and part of C4

1

Assessment/Intervention

2

Electrolysis of molten compounds
Extraction of reactive metals using electrolysis
Electrolysis of aqueous solutions required
practical
Electrolysis of aqueous solutions explained
Review of C4
Review of C1, C2 and C4

1
2
2
1
1
2

C1, C2, part of
C4

St Chad’s Catholic and Church of England High School
KS3 Programme of Study
Term

Data
collection
dates

Attainment
and forecast
data
2/12/16

Epiphany
Jan – Feb

Easter
Mar – April
ASSESSMENT
WINDOW 2
29/03/17

Programme of study

2.1 - 2.12
Photosynthesis
Investigating leaves
Required practical - pondweed
Increasing food production
Diffusion in plants
Looking at stomata
Moving water
Investigating transpiration
Moving sugar
Maths skills

Michaelmas
Sep – Oct

Christmas
Nov – Dec
ASSESSMENT
WINDOW 1
14/11/16

Subject: Biology

Attainment
and forecast
data
22/03/16

3.10 - 3.18
Looking at more exchange surfaces
Learning about plants and minerals
Investigating how plants use minerals
Recap blood circulation and enzymes for
assessment
4 lessons WTM - areas of misconception or gaps
in knowledge
4.1 - 4.4
Looking at health
Risk factors
Non - communicable diseases
Analysing and evaluating data

Year group: Y10
Key assessments

Topic summative assessment
Homework task – transpiration
quiz

Topic summative assessment
AF1 Year 9 work and topics
completed to date
Homework tasks

4.5 - 4.14
Studying pathogens
Viral diseases
Bacterial diseases
Fungal diseases
Malaria
Protecting the body
Exploring wbcs
Antibiotics and painkillers - practicals
Building immunity - vaccinations
making new drugs

Class levelled task – comparison
of microbiological diseases

4.15 - 4.18
Investigating monoclonal antibodies
Looking at plant diseases
Maths skills - sampling and scientific data
WTM - Practice questions
Assessment
Review lessons areas of misconceptions perhaps
merge classes or use lecture theatre

AF2 summative assessment year
9 and 10

Exam style questions

Topic summative assessment
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5.1 - 5.14
Homeostasis
Nervous system
Reflex actions
The brain
Required practical - reaction time
The eye
Seeing in focus
Eye defects
Thermoregulation
The endocrine system
Controlling blood glucose
Diabetes
Diabetes recommendations

Whitsun
May – June

Trinity
Jun – July
ASSESSMENT
WINDOW 3
19/06/17

Attainment
and forecast
data
05/07/17

5.15 - 5.29
Water balance
The kidneys
Negative feedback (H)
Kidney failure
Dialysis or transplant
Human reproduction
IVF (H)
Systems working together (H)
Contraception
Auxins
Uses of auxins
Required practical effect of light and gravity of
the growth of germinating seeds
Other plant hormones
Maths skills - percentiles

Homework

6 mark - comparison of nervous
and endocrine system

Homework

Summer assessment Year 10
Biology
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KS3 Programme of Study
Y10
Term

Data
Programme of study
collectio
n dates

Michael
mas
Sep – Oct

Christma
s
Nov –
Dec
ASSESSM
ENT
WINDOW
1
14/11/16

Subject: Trilogy

Attainm
ent and
forecast
data
2/12/16

Year group:

Key assessments

Biology 2.1 - 2.12
Photosynthesis
Investigating leaves
Required practical pondweed
Increasing food
production
Diffusion in plants
Looking at stomata
Moving water
Investigating
transpiration
Moving sugar
Plant minerals
Investigating how plants
use minerals
Maths skills

Chemistry 3.1- 3.8
Conservation of mass
Relative formula mass
Chemical measurements and
uncertainty
Moles
Amounts of substances in
equations
Using moles
to balance equations
Concentration of solutions

Biology 3.4 - 3.18
Need for transport systems
Explaining enzymes (recap)
Required practical - effect of
pH on amylase
Digestive system
Required practical - food
tests (if needed)
Looking at more exchange
surfaces
Circulatory system
Heart
Blood
Heart disease
Maths skills - extracting and
interpreting information

Physics 2.3Electric current
Series and parallel circuits
Investigating circuits
Circuit components
Required practical - resistance
Control circuits
Electricity in the home
Transmitting electricity
Power and energy transfers
Calculating power
PD and current
Maths skills - formulae and
graphs

Topic summative
assessment Biol and
Chem
Homework task –
transpiration quiz

Topic summative
assessment
AF1 Year 9 work and
topics completed to
date
Homework tasks
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Epiphany
Jan – Feb

Easter
Mar –
April
ASSESSM
ENT
WINDOW
2
29/03/17

Attainm
ent and
forecast
data
22/03/1
6

Chemistry 4.1-4.15
Metal oxides
Reactivity series
Extraction of metals
Oxidation and reduction
Reactions of metals with
acids
Neutralisation of acids and
salt production
Soluble salts
Required practical preparing a pure, dry sample
of a soluble salt
pH and neutralisation
Strong and weak acids
The process of electrolysis
Electrolysis and molten ionic
cpds
Using electrolysis to extract
metals
Electrolysis of aqueous
solutions
Required practical investigating electrolysis

Physics

Biology Ecology
Ecosystems
Abiotic factors
Investigating predator / prey
relationships
Trophic levels
Competition
Required practical Population size
Adaptation on plants and
animals
Cycling materials
Land use
Global warming
Investigating pollution
maintaing biodiversity
Maths skills - interpreting
data

Organic chemistry
Crude oil, hydrocarbons and
alkanes
Fractional distillation and
petrochemicals
Properties go hydrocarbons
Combustion
Cracking and alkenes

Class levelled task –
comparison of
microbiological
diseases
Exam style questions

AF2 summative
assessment year 9 and
10
Topic summative
assessment
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4.1 - 4.18
Looking at health
Risk factors
Non - communicable diseases
Analysing and evaluating data
4.5 Studying pathogens
Viral diseases
Bacterial diseases
Fungal diseases
Malaria
Protecting the body
Exploring wbcs
Antibiotics and painkillers practicals
Building immunity vaccinations
making new drugs
Investigating monoclonal
antibodies
Looking at plant diseases

Whitsun
May –
June

Trinity
Jun – July
ASSESSM
ENT
WINDOW
3
19/06/17

Michael
mas
2017

Attainm
ent and
forecast
data
05/07/1
7

Biology 5.14
Homeostasis
Nervous system
Reflex actions
The brain
Required practical - reaction
time
The eye
Seeing in focus
Eye defects
Thermoregulation
The endocrine system
Controlling blood glucose
Diabetes
Diabetes recommendations

Homework

6 mark - comparison
of nervous and
endocrine system

Chemistry 9-1-9.11
Propration of gases in the
atmosphere
the Earth’s early atmosphere
How oxygen increased
How CO2 decreased
Greenhouse gases
Human activity affecting CO2
levels
Global climate change
Carbon footprint reduction
Limitations on carbon
footprint reduction
Atmospheric pollutants from
fuels
Properties and effects of
atmospheric pollutants

Biology 5.15 - 5.29
Physics
Water balance
The kidneys
Kidney failure
Dialysis or transplant
Human reproduction
Contraception
IVF (H)
Systems working together (H)
Auxins
Uses of auxins
Required practical effect of
light and gravity of the
growth of germinating seeds
Other plant hormones
Maths skills - percentiles

Homework

Summer assessment
Year 10 Biology
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Christma
s
Nov –
Dec
ASSESSM
ENT
WINDOW
2017

Epiphany
Jan – Feb
2018

Easter
Mar –
April
ASSESSM
ENT
WINDOW
2018

Chemistry
6.1
Measuring rates
Limiting reactants and molar
masses
Calculating rates
Factors affecting rates
Collision theory
Catalysts
Reversible reactions and
energy changes
Equilibrium
Changing concentration
Changing temperature
Maths skills - slope of a
tangent
Biology 6.1 - 6.14
DNA and genes
The human gene one project
Tracing human migration
Meiosis
Asexual and sexual
reproduction
Genetics
Genetic crosses
Tracking gene disorders
Maths skills

Biology 7.1 - 7.21
Variation
The theory of evolution
Origin of species by natural
selection
Fossil evidence
How much have organisms
changed?
Evidence of natural selection
and evolution?
Antimicrobial resistance
Combatting antimicrobial
resistance
Selective breeding
New varieties
Genetic engineering
IS GM safe?
Ethics
The tree of life
Extinction or survival?

Physics
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Whitsun
May –
June
2018

Trinity
Jun – July
ASSESSM
ENT
WINDOW
3
19/06/17
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KS4 Programme of Study
Term

Subject:

Physics Triple

Year group: 10

Data
Programme of study
collect
ion
dates

4.1 Energy
4.1.1 Energy changes in a system, and the ways
energy is stored before and after such changes
4.1.1.1 Energy stores and systems

Michaelmas
Sep – Oct

A system is an object or group of objects.
There are changes in the way energy is stored when a system changes.
Students should be able to describe all the changes involved in the way
energy is stored when a system changes, for common situations. For
example:
• an object projected upwards
• a moving object hitting an obstacle
• an object accelerated by a constant force
• a vehicle slowing down
• bringing water to a boil in an electric kettle.
Throughout this section on Energy students should be able to calculate
the changes in energy involved when a system is changed by:
• heating
• work done by forces
• work done when a current flows
The link between work
done (energy transfer)
and current flow in a
circuit is covered in
Energy transfers.
WS 4.5
• use calculations to show on a common scale how the overall energy in a
system is redistributed when the system is changed.

4.1.1.2 Changes in energy
Students should be able to calculate the amount of energy associated
with a moving object, a stretched spring and an object raised above
ground level.
WS 1.2, 4.3, 4.4, 4.6
MS 1a, c, 3b, c
The kinetic energy of a moving object can be calculated using the
equation:
kinetic energy = 0.5 × mass × speed 2
Ek = 1
2 m v2
kinetic energy, Ek
, in joules, J
mass, m, in kilograms, kg
speed, v, in metres per second, m/s
The amount of elastic potential energy stored in a stretched spring can
be calculated using the equation:

Key
assessm
ents
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MS 3b, c
Students should be able
to recall and apply this
equation.
elastic potential energy = 0.5 × spring constant × extension 2
Ee = 1
2 k e2
(assuming the limit of proportionality has not been exceeded)
elastic potential energy, Ee
, in joules, J
spring constant, k, in newton’s per metre, N/m
extension, e, in metres, m
The amount of gravitational potential energy gained by an object raised
above ground level can be calculated using the equation:
MS 3b, c
Students should be able
to apply this equation
which is given on the
Physics equation sheet.
g.p.e. = mass × gravitational field strength × height
Ep = m g h
gravitational potential energy, E
p, in joules, J
mass, m, in kilograms, kg
gravitational field strength, g, in newton’s per kilogram, N/kg (In any
calculation the value of the gravitational field strength (g) will be given.)
height, h, in metres, m
MS 3b, c
Students should be able
to recall and apply this
equation.
AT 1
Investigate the transfer of
energy from a gravitational
potential energy store to a
kinetic energy store

4.1.1.3 Energy changes in systems
The amount of energy stored in or released from a system as its
temperature changes can be calculated using the equation:
change in thermal energy = mass × specific heat capacity
× temperature change
∆E=mc∆θ
change in thermal energy, ∆E, in joules, J
mass, m, in kilograms, kg
specific heat capacity, c, in joules per kilogram per degree Celsius,
J/kg °C
temperature change, ∆θ, in degrees Celsius, °C
The specific heat capacity of a substance is the amount of energy
required to raise the temperature of one kilogram of the substance by
one degree Celsius.
MS 3b, c
Students should be able to apply this equation which is given on the
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Physics equation sheet. This equation and specific heat capacity are also
included in Temperature changes in a system and specific heat capacity.

Required practical activity 1: investigation to
determine the specific heat capacity of one or more
materials. The investigation will involve linking the decrease of one
energy store (or work done) to the
increase in temperature and subsequent increase in thermal energy
stored.
AT skills covered by this practical activity: AT 1 and 5.
This practical activity also provides opportunities to develop WS and MS.
Details of all skills are given in
Key opportunities for skills development.

4.1.1.4 Power

Christmas
Nov – Dec
ASSESSMENT
WINDOW 1
14/11/16

Attainm
ent and
forecast
data
2/12/16

Power is defined as the rate at which energy is transferred or the rate at
which work is done.
power = energy transferred
time
P = E/t
power = work done/time
P = W/t
power, P, in watts, W
energy transferred, E, in joules, J
time, t, in seconds, s
work done, W, in joules, J
An energy transfer of 1 joule per second is equal to a power of 1 watt.
Students should be able to give examples that illustrate the definition of
power eg comparing two electric motors that both lift the same weight
through the same height but one does it faster than the other.
MS 3b, c
Students should be able
to recall and apply both
equations.

4.1.2 Conservation and dissipation of energy
4.1.2.1 Energy transfers in a system
Energy can be transferred usefully, stored or dissipated, but cannot be
created or destroyed.
Students should be able to describe with examples where there are
energy transfers in a closed system, that there is no net change to the
total energy.
Students should be able to describe, with examples, how in all system
changes energy is dissipated, so that it is stored in less useful ways.
This energy is often described as being ‘wasted’.
Students should be able to explain ways of reducing unwanted energy
transfers, for example through lubrication and the use of thermal
insulation.
The higher the thermal conductivity of a material the higher the rate of
energy transfer by conduction across the material.
Students should be able to describe how the rate of cooling of a building
is affected by the thickness and thermal conductivity of its walls.

Required
Practical
Specific
Heat
Capacity

Assessm
ent
week 1
14/11/1
6

St Chad’s Catholic and Church of England High School
Students do not need to know the definition of thermal conductivity.
WS 1.4
AT 1, 5
Investigate thermal
conductivity using rods of
different materials.
Required practical activity 2 (physics only): investigate the effectiveness of
different materials as
thermal insulators and the factors that may affect the thermal insulation
properties of a material.
AT skills covered by this practical activity: AT 1 and 5.
This practical activity also provides opportunities to develop WS and MS.
Details of all skills are given in
Key opportunities for skills development.

4.1.2.2 Efficiency
The energy efficiency for any energy transfer can be calculated using the
equation:
efficiency = useful output energy transfer
total input energy transfer
Efficiency may also be calculated using the equation:
efficiency = useful power output
total power input
MS 3b, c
Students should be able
to recall and apply both
equations.
MS 1a, c, 3b, c
Students may be
required to calculate or
use efficiency values
as a decimal or as a
percentage.
(HT only) Students should be able to describe ways to increase the
efficiency of an intended energy transfer.
(HT only) WS 1.4
21
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4.1.3 National and global energy resources
Content Key opportunities for
skills development
The main energy resources available for use on Earth include: fossil
fuels (coal, oil and gas), nuclear fuel, biofuel, wind, hydro-electricity,
geothermal, the tides, the Sun and water waves.
A renewable energy resource is one that is being (or can be) replenished
as it is used.
The uses of energy resources include: transport, electricity generation
and heating.
Students should be able to:
• describe the main energy sources available
• distinguish between energy resources that are renewable and energy
resources that are non-renewable
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• compare ways that different energy resources are used, the uses to
include transport, electricity generation and heating
• understand why some energy resources are more reliable than others
WS 4.4
• describe the environmental impact arising from the use of different
energy resources
WS 1.3, 1.4
• explain patterns and trends in the use of energy resources. WS 3.5
Descriptions of how energy resources are used to generate electricity
are not required.
Students should be able to:
• consider the environmental issues that may arise from the use of
different energy resources
• show that science has the ability to identify environmental issues
arising from the use of energy resources but not always the power to
deal with the issues because of political, social, ethical or economic
considerations.
WS 1.3, 1.4, 4.4
MS 1c, 2c, 4a

4.2 Electricity
4.2.1 Current, potential difference and resistance
4.2.1.1 Standard circuit diagram symbols
Circuit diagrams use standard symbols.
Students should be able to draw and interpret circuit diagrams.
WS 1.2

4.2.1.2 Electrical charge and current

Epiphany
Jan – Feb

For electrical charge to flow through a closed circuit the circuit must
include a source of potential difference.
Electric current is a flow of electrical charge. The size of the electric
current is the rate of flow of electrical charge. Charge flow, current and
time are linked by the equation:
charge ow = current × time
Q=It
charge flow, Q, in coulombs, C
current, I, in amperes, A (amp is acceptable for ampere)
time, t, in seconds, s
A current has the same value at any point in a single closed loop.
MS 3b, c
Students should be able
to recall and apply this
equation.

4.2.1.3 Current, resistance and potential
difference
The current (I) through a component depends on both the resistance (R)
of the component and the potential difference (V) across the component.
The greater the resistance of the component the smaller the current for a
given potential difference (pd) across the component.
Questions will be set using the term potential difference. Students will
gain credit for the correct use of either potential difference or voltage.
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Current, potential difference or resistance can be calculated using the
equation:
potential difference = current × resistance
V=IR
potential difference, V, in volts, V
current, I, in amperes, A (amp is acceptable for ampere)
resistance, R, in ohms, Ω
MS 3b, c
Students should be able
to recall and apply this
equation.
Required practical activity 3: use circuit diagrams to set up and check
appropriate circuits to
investigate the factors affecting the resistance of electrical circuits. This
should include:
• the length of a wire at constant temperature
• combinations of resistors in series and parallel.
AT skills covered by this practical activity: AT 1, 6 and 7.
This practical activity also provides opportunities to develop WS and MS.
Details of all skills are given in
Key opportunities for skills development.
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4.2.1.4 Resistors
Students should be able to explain that, for some resistors, the value
of R remains constant but that in others it can change as the current
changes.
The current through an ohmic conductor (at a constant temperature) is
directly proportional to the potential difference across the resistor. This
means that the resistance remains constant as the current changes.
The resistance of components such as lamps, diodes, thermistors
and LDRs is not constant; it changes with the current through the
component.
The resistance of a filament lamp increases as the temperature of the
filament increases.
The current through a diode flows in one direction only. The diode has a
very high resistance in the reverse direction.
The resistance of a thermistor decreases as the temperature increases.
The applications of thermistors in circuits eg a thermostat is required.
The resistance of an LDR decreases as light intensity increases.
25
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Content Key opportunities for
skills development
The application of LDRs in circuits eg switching lights on when it gets
dark is required.
Students should be able to:
WS 1.2, 1.4
• explain the design and use of a circuit to measure the resistance
of a component by measuring the current through, and potential
difference across, the component
• draw an appropriate circuit diagram using correct circuit symbols.
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AT 6
Investigate the
relationship between the
resistance of a thermistor
and temperature.
Investigate the
relationship between the
resistance of an LDR and
light intensity.
Students should be able to use graphs to explore whether circuit
elements are linear or non-linear and relate the curves produced to their
function and properties.
WS 1.2, 1.4
MS 4c, d, e
Required practical activity 4: use circuit diagrams to construct
appropriate circuits to investigate the
I–V characteristics of a variety of circuit elements, including a filament
lamp, a diode and a resistor at
constant temperature.
AT skills covered by this practical activity: AT 6 and 7.
This practical activity also provides opportunities to develop WS and MS.
Details of all skills are given in
Key opportunities for skills development.
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4.2.2 Series and parallel circuits
There are two ways of joining electrical components, in series and in
parallel. Some circuits include both series and parallel parts.
For components connected in series:
• there is the same current through each component
• the total potential difference of the power supply is shared between
the components
• the total resistance of two components is the sum of the resistance of
each component.
Rtotal = R1 + R2
resistance, R, in ohms, Ω
For components connected in parallel:
• the potential difference across each component is the same
• the total current through the whole circuit is the sum of the currents
through the separate components
• the total resistance of two resistors is less than the resistance of the
smallest individual resistor.
Students should be able to:
MS 1c, 3b, 3c, 3d
• use circuit diagrams to construct and check series and parallel
circuits that include a variety of common circuit components
• describe the difference between series and parallel circuits
• explain qualitatively why adding resistors in series increases the
total resistance whilst adding resistors in parallel decreases the total
resistance
AT 7
• explain the design and use of dc series circuits for measurement and
testing purposes
WS 1.4
• calculate the currents, potential differences and resistances in dc
series circuits

Required
practical
activity 4:
use circuit
diagrams
to
construct
appropriat
e circuits
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• solve problems for circuits which include resistors in series using the
concept of equivalent resistance.
Students are not required to calculate the total resistance of two
resistors joined in parallel.

4.2.3 Domestic uses and safety
4.2.3.1 Direct and alternating potential difference
Mains electricity is an ac supply. In the United Kingdom the domestic
electricity supply has a frequency of 50 Hz and is about 230 V.
Students should be able to explain the difference between direct and
alternating potential difference.
4.2.3.2 Mains electricity
Content Key opportunities for
skills development
Most electrical appliances are connected to the mains using three-core
cable.
The insulation covering each wire is colour coded for easy identification:
live wire – brown
neutral wire – blue
earth wire – green and yellow stripes.
The live wire carries the alternating potential difference from the supply.
The neutral wire completes the circuit. The earth wire is a safety wire to
stop the appliance becoming live.
The potential difference between the live wire and earth (0 V) is
about 230 V. The neutral wire is at, or close to, earth potential (0 V).
The earth wire is at 0 V, it only carries a current if there is a fault.
Students should be able to explain:
• that a live wire may be dangerous even when a switch in the mains
circuit is open
• the dangers of providing any connection between the live wire and
earth.
WS 1.5
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4.2.4 Energy transfers
4.2.4.1 Power

Easter
Mar – April
ASSESSMENT
WINDOW 2
29/03/17

Attain
ment
and
foreca
st
data
22/03
/16

Students should be able to explain how the power transfer in any circuit
device is related to the potential difference across it and the current
through it, and to the energy changes over time:
power = potential difference × current
P=VI
power = current 2
× resistance
P=I
2R
power, P, in watts, W
potential difference, V, in volts, V
current, I, in amperes, A (amp is acceptable for ampere)
resistance, R, in ohms, Ω
MS 3b, c
WS 4.5
Students should be able
to recall and apply both

Assessm
ent
week 2
06/03/1
7
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equations.
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4.2.4.2 Energy transfers in everyday appliances
Everyday electrical appliances are designed to bring about energy
transfers.
The amount of energy an appliance transfers depends on how long the
appliance is switched on for and the power of the appliance.
Students should be able to describe how different domestic appliances
transfer energy from batteries or ac mains to the kinetic energy of
electric motors or the energy of heating devices.
Work is done when charge flows in a circuit.
The amount of energy transferred by electrical work can be calculated
using the equation:
energy transferred = power × time
E=Pt
energy transferred = charge -ow × potential difference
E=QV
energy transferred, E, in joules, J
power, P, in watts, W
time, t, in seconds, s
charge flow, Q, in coulombs, C
potential difference, V, in volts, V
MS 3b, c
Students should be able
to recall and apply both
equations.
WS 1.4
Students should be able to explain how the power of a circuit device is
related to:
• the potential difference across it and the current through it
• the energy transferred over a given time.
Students should be able to describe, with examples, the relationship
between the power ratings for domestic electrical appliances and the
changes in stored energy when they are in use.
WS 1.2
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4.2.4.3 The National Grid
The National Grid is a system of cables and transformers linking power
stations to consumers.
Electrical power is transferred from power stations to consumers using
the National Grid.
Step-up transformers are used to increase the potential difference
from the power station to the transmission cables then step-down
transformers are used to decrease, to a much lower value, the potential
difference for domestic use.
Students should be able to explain why the National Grid system is an
efficient way to transfer energy.
The construction
and operation of
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transformers is covered
Transformers (HT only).
WS 1.4

4.2.5 Static electricity (physics only)
4.2.5.1 Static charge
When certain insulating materials are rubbed against each other they
become electrically charged. Negatively charged electrons are rubbed
off one material and on to the other. The material that gains electrons
becomes negatively charged. The material that loses electrons is left
with an equal positive charge.
When two electrically charged objects are brought close together they
exert a force on each other. Two objects that carry the same type of
charge repel. Two objects that carry different types of charge attract.
Attraction and repulsion between two charged objects are examples of
non-contact force.
Students should be able to:
• describe the production of static electricity, and sparking, by rubbing
surfaces
• describe evidence that charged objects exert forces of attraction or
repulsion on one another when not in contact
• explain how the transfer of electrons between objects can explain the
phenomena of static electricity.

4.2.5.2 Electric fields
A charged object creates an electric field around itself. The electric
field is strongest close to the charged object. The further away from the
charged object, the weaker the field.
A second charged object placed in the field experiences a force. The
force gets stronger as the distance between the objects decreases.
Students should be able to:
• draw the electric field pattern for an isolated charged sphere
• explain the concept of an electric field
• explain how the concept of an electric field helps to explain the
noncontact
force between charged objects as well as other electrostatic
phenomena such as sparking.
WS 1.2, 1.5

4.4 Atomic structure
Ionising radiation is hazardous but can be very useful. Although
radioactivity was discovered over a
century ago, it took many nuclear physicists several decades to understand
the structure of atoms,
nuclear forces and stability. Early researchers suffered from their exposure
to ionising radiation. Rules
for radiological protection were first introduced in the 1930s and
subsequently improved. Today
radioactive materials are widely used in medicine, industry, agriculture and
electrical power generation.

4.4.1 Atoms and isotopes
4.4.1.1 The structure of an atom
Atoms are very small, having a radius of about 1 × 10-10 metres.
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The basic structure of an atom is a positively charged nucleus
composed of both protons and neutrons surrounded by negatively
charged electrons.
The radius of a nucleus is less than 1/10 000 of the radius of an atom.
Most of the mass of an atom is concentrated in the nucleus.
The electrons are arranged at different distances from the nucleus
(different energy levels). The electron arrangements may change with the
absorption of electromagnetic radiation (move further from the nucleus;
a higher energy level) or by the emission of electromagnetic radiation
(move closer to the nucleus; a lower energy level).
MS 1b
WS 4.4
Students should be able
to recognise expressions
given in standard f

4.4.1.2 Mass number, atomic number and
isotopes

Whitsun
May – June

In an atom the number of electrons is equal to the number of protons in
the nucleus. Atoms have no overall electrical charge.
All atoms of a particular element have the same number of protons. The
number of protons in an atom of an element is called its atomic number.
The total number of protons and neutrons in an atom is called its mass
number.
Atoms can be represented as shown in this example:
Atoms of the same element can have different numbers of neutrons;
these atoms are called isotopes of that element.
Atoms turn into positive ions if they lose one or more outer electron(s).
Students should be able to relate differences between isotopes to
differences in conventional representations of their identities, charges
and masses.
WS 4.1
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4.4.1.3 The development of the model of the atom
(common content with chemistry)
New experimental evidence may lead to a scientific model being
changed or replaced.
Before the discovery of the electron, atoms were thought to be tiny
spheres that could not be divided.
The discovery of the electron led to the plum pudding model of the
atom. The plum pudding model suggested that the atom is a ball of
positive charge with negative electrons embedded in it.
The results from the alpha particle scattering experiment led to the
conclusion that the mass of an atom was concentrated at the centre
(nucleus) and that the nucleus was charged. This nuclear model
replaced the plum pudding model.
Niels Bohr adapted the nuclear model by suggesting that electrons orbit
the nucleus at specific distances. The theoretical calculations of Bohr
agreed with experimental observations.
Later experiments led to the idea that the positive charge of any nucleus

St Chad’s Catholic and Church of England High School
could be subdivided into a whole number of smaller particles, each
particle having the same amount of positive charge. The name proton
was given to these particles.
The experimental work of James Chadwick provided the evidence to
show the existence of neutrons within the nucleus. This was about
20 years after the nucleus became an accepted scientific idea.
Students should be able to describe:
WS 1.1, 1.6
This historical context
provides an opportunity
for students to show an
understanding of why and
describe how scientific
methods and theories
develop over time.
WS 1.2
• why the new evidence from the scattering experiment led to a change
in the atomic model
WS 1.1
• the difference between the plum pudding model of the atom and the
nuclear model of the atom.
WS 1.2
Details of experimental work supporting the Bohr model are not
required.
Details of Chadwick’s experimental work are not required.
38 Visit aqa.org.uk/8463 for the most up-to-date specification, resources,
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4.4.2 Atoms and nuclear radiation
4.4.2.1 Radioactive decay and nuclear radiation
Some atomic nuclei are unstable. The nucleus gives out radiation as
it changes to become more stable. This is a random process called
radioactive decay.
Activity is the rate at which a source of unstable nuclei decays.
Activity is measured in becquerel (Bq)
Count-rate is the number of decays recorded each second by a detector
(eg Geiger-Muller tube).
The nuclear radiation emitted may be:
• an alpha particle (α) – this consists of two neutrons and two protons,
it is the same as a helium nucleus
• a beta particle (β) – a high speed electron ejected from the nucleus as
a neutron turns into a proton
• a gamma ray (γ) – electromagnetic radiation from the nucleus
• a neutron (n).
Required knowledge of the properties of alpha particles, beta particles
and gamma rays is limited to their penetration through materials, their
range in air and ionising power.
Students should be able to apply their knowledge to the uses of
radiation and evaluate the best sources of radiation to use in a given
situation.
WS 1.4, 1.5
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4.4.2.2 Nuclear equations

Trinity
Jun – July
ASSESSMENT
WINDOW 3
19/06/17

Attain
ment
and
foreca
st
data
05/07
/17

Nuclear equations are used to represent radioactive decay.
In a nuclear equation an alpha particle may be represented by the
symbol:
and a beta particle by the symbol:
The emission of the different types of nuclear radiation may cause a
change in the mass and /or the charge of the nucleus. For example:
So alpha decay causes both the mass and charge of the nucleus to
decrease.
So beta decay does not cause the mass of the nucleus to change but
does cause the charge of the nucleus to increase.
Students are not required to recall these two examples.
Students should be able to use the names and symbols of common
nuclei and particles to write balanced equations that show single alpha
(α) and beta (β) decay. This is limited to balancing the atomic numbers
and mass numbers. The identification of daughter elements from such
decays is not required.
The emission of a gamma ray does not cause the mass or the charge of
the nucleus to change.
WS 1.2, 4.1
MS 1b, c, 3c
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4.4.2.3 Half-lives and the random nature of
radioactive decay
Radioactive decay is random.
The half-life of a radioactive isotope is the time it takes for the number
of nuclei of the isotope in a sample to halve, or the time it takes for the
count rate (or activity) from a sample containing the isotope to fall to half
its initial level.
Students should be able to explain the concept of half-life and how it is
related to the random nature of radioactive decay.
WS 1.2
Students should be able to determine the half-life of a radioactive
isotope from given information.
MS 4a
(HT only) Students should be able to calculate the net decline,
expressed as a ratio, in a radioactive emission after a given number of
half-lives.
(HT only) MS 1c, 3d

4.4.2.4 Radioactive contamination
Radioactive contamination is the unwanted presence of materials
containing radioactive atoms on other materials. The hazard from
contamination is due to the decay of the contaminating atoms. The type

Assessm
ent
week 3
19/06/1
7

St Chad’s Catholic and Church of England High School
of radiation emitted affects the level of hazard.
Irradiation is the process of exposing an object to nuclear radiation. The
irradiated object does not become radioactive.
WS 1.5
Students should be able to compare the hazards associated with
contamination and irradiation.
WS 1.5
Suitable precautions must be taken to protect against any hazard that
the radioactive source used in the process of irradiation may present.
WS 1.5
Students should understand that it is important for the findings of
studies into the effects of radiation on humans to be published and
shared with other scientists so that the findings can be checked by peer
review.
WS 1.6
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4.4.3 Hazards and uses of radioactive emissions
and of background
radiation (physics only)
4.4.3.1 Background radiation
Background radiation is around us all of the time. It comes from:
• natural sources such as rocks and cosmic rays from space
• man-made sources such as the fallout from nuclear weapons testing
and nuclear accidents.
The level of background radiation and radiation dose may be affected by
occupation and/or location.
Radiation dose is measured in sieverts (Sv)
1000 millisieverts (mSv) = 1 sievert (Sv)
Students will not need to recall the unit of radiation dose.
WS 4.4

4.4.3.2 Different half-lives of radioactive isotopes
Radioactive isotopes have a very wide range of half-life values.
Students should be able to explain why the hazards associated with
radioactive material differ according to the half-life involved.
MS 1b
Students should be able
to use data presented in
standard form.

4.4.3.3 Uses of nuclear radiation
Nuclear radiations are used in medicine for the:
• exploration of internal organs
• control or destruction of unwanted tissue.
Students should be able to:
• describe and evaluate the uses of nuclear radiations for exploration of
internal organs, and for control or destruction of unwanted tissue
WS 1.4
• evaluate the perceived risks of using nuclear radiations in relation to
given data and consequences.
WS 1.5
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4.4.4 Nuclear fission and fusion (physics only)
4.4.4.1 Nuclear fission
Content Key opportunities for
skills development
Nuclear fission is the splitting of a large and unstable nucleus (eg
uranium or plutonium).
Spontaneous fission is rare. Usually, for fission to occur the unstable
nucleus must first absorb a neutron.
The nucleus undergoing fission splits into two smaller nuclei, roughly
equal in size, and emits two or three neutrons plus gamma rays. Energy
is released by the fission reaction.
All of the fission products have kinetic energy.
The neutrons may go on to start a chain reaction.
The chain reaction is controlled in a nuclear reactor to control the energy
released. The explosion caused by a nuclear weapon is caused by an
uncontrolled chain reaction.
Students should be able to draw/interpret diagrams representing nuclear
fission and how a chain reaction may occur.

4.4.4.2 Nuclear fusion
Nuclear fusion is the joining of two light nuclei to form a heavier nucleus.
In this process some of the mass may be converted into the energy of
radiation.
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GCSE Chemistry AQA
Year 10

Triple Science only

AQA Spec. Chemical Quantities and Calculations
5.3
(12 lessons)

Textbook
pages

3.1

Conservation of mass and balanced equations

98-99

3.2

Relative formula mass

100-101

3.3

Mass changes when gases are in reactions

102-103

3.4

Chemical measurements and uncertainty

104-105

3.5

Moles

106-107

3.6

Amounts of substances in equations

108-109

3.7

Using moles to balance equations

110-111

3.8

Concentration of solutions

112-113

3.9

Percentage yield

114-115

3.10

Atom economy

116-117

3.11

Using concentrations of solutions

118-119

3.12

Amounts of substances in volumes of gases

120-121

AQA Spec. Chemical Changes
5.4
(11 lessons)

Textbook
pages

4.1

Metal oxides

132-133

4.2

Reactivity series

134-135

4.3

Extraction of metals

136-137

4.4

Oxidation and reduction

138-139

4.5

Reactions of metals with acids

140-141

4.6

Neutralisation of acids and salt production

142-143

4.12

The process of electrolysis

154-155

4.13

Electrolysis of molten ionic compounds

156-157

4.14

Using electrolysis to extract metals

158-159

4.15

Electrolysis of aqueous solutions

160-161

4.16

Required Practical: Investigating electrolysis

162-163

AQA Spec. Organic Chemistry (Hydrocarbons)
5.7
(13 lessons)

Textbook
pages

7.1

Crude oil, hydrocarbons and alkanes

228-229

7.2

Fractional distillation and petrochemicals

230-231

7.3

Properties of hydrocarbons

232-233

7.4

Combustion

234-235

7.5

Cracking and alkenes

236-237

7.6

Structure and formulae of alkenes

238-239

7.7

Reactions of alkenes

240-241

7.8

Alcohols

242-243

7.9

Carboxylic acids

244-245

7.10

Addition polymerisation

246-247

7.11

Condensation polymerisation

248-249

7.12

Amino acids

250-251

7.13

DNA and other naturally occurring polymers

252-253

AQA Spec. Atmosphere
5.9
(11 lessons)

Textbook
pages

9.1

Proportions of gases in the atmosphere

294-295

9.2

The Earth’s early atmosphere

296-297

9.3

How oxygen increased

298-299

9.4

How carbon dioxide decreased

300-301

9.5

Greenhouse gases

302-303

9.6

Human activities affecting CO2 levels

304-305

9.7

Global climate change

306-307

9.8

Carbon footprint and its reduction

308-309

9.9

Limitations on carbon footprint reduction

310-311

9.10

Atmospheric pollutants from fuels

312-313

9.11

Properties and effects of atmospheric pollutants

314-315

AQA Spec. Chemical Analysis
5.8
(11 lessons)
8.1

Pure substances

264-265

8.2

Formulations

266-267

8.3

Chromatography

268-269

8.4

Required Practical: Investigate paper chromatography in forensics

270-271

8.5

Test for gases

272-273

8.6

Flame tests

274-275

8.7

Metal hydroxides

276-277

8.8

Tests for anions

278-279

8.9

Required Practical: Use chemical tests to identify ions

280-281

8.10

Instrumental methods

282-283

8.11

Flame emission spectroscopy

284-285

Although this is only 58 lessons (out of possible 2 lessons per week for 37 weeks = 74), this gives time
for extra time being spent on some topics to stretch & challenge Triple Science students (in
preparation for A-Level Chemistry) and revision before Assessments etc. It may be possible to start
topic 5 Energy Changes towards the end of Year 10, which would be mostly done in Year 11 along
with topic 6 Rate and Extent of Chemical Change and topic 10 Sustainable Development to complete
the course.
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KS4 Programme of Study
Term

Data
Programme of study
collection
dates
Biology

Michaelmas
Sep – Oct
Data
ASSESSMENT deadline
WINDOW 1

Data
deadline
Christmas
Nov – Dec
ASSESSMENT
WINDOW 2

Subject: Biology

Module B5: Growth and development
Completion of coursework and B5 revision

Module B6: Brain and mind
B6.1 How do animals respond to changes in their environment?
Co-ordination of responses to stimuli via the central nervous system
B6.2 How is information passed through the nervous system?
Structure of neurons;
Transmission of electrical impulses, including synapses;
Effects of Ecstasy on synapse action.
B6.3 What can we learn through conditioning?
Simple reflex actions for survival;
Mechanism of a reflex arc;
Conditioned reflexes
B6.4 How do humans develop more complex behaviour?
Formation of neuron pathways and learning through repetition;
Mapping brain function;
Models for understanding memory

Year group: 11
Key assessment
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Data
Epiphany
deadline
Jan – Feb
ASSESSMENT
WINDOW 3

Easter
Mar – April

B7 Further Biology
UNIT A163
Module B7: Further biology
Peak performance – movement and exercise
• Peak performance – circulation
• Peak performance – energy balance
• What can we learn from natural ecosystems?
• New technologies
B7 Further Biology continued
UNIT A163
Module B7: Further biology
Peak performance – movement and exercise
• Peak performance – circulation
• Peak performance – energy balance
• What can we learn from natural ecosystems?
• New technologies

.

Revision and External Exams

Revision
and
External
Exams

Revision and External Exams

Revision
and
External
Exams

Whitsun
May – June

Trinity
Data
Jun – July
deadline
ASSESSMENT
WINDOW 4

ASSESSMENT
P5&6 7
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KS4 Programme of Study
Term

Data
Programme of study
collection
dates
Physics/ SL
Data
deadline

Michaelmas
Sep – Oct
ASSESSMENT
WINDOW 1

Subject: Physics

Module P4: Explaining motion
P4.1 How can we describe motion?
Calculation of speed
Velocity
Acceleration
Graphical representations of speed and velocity
P4.2 What are forces?
The identification of forces and ‘partner’ forces
P4.3 What is the connection between forces and motion?
Resultant forces and change in momentum
Relating momentum to road safety measures
P4.4 How can we describe motion in terms of energy changes?
Work done
Changes in energy
GPE and KE
Losses due to air resistance and friction

Year group: 11
Key assessment

End of Unit
Assessment
P4 +1-3

End of unit
Assessment
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Data
deadline

Christmas
Nov – Dec
ASSESSMENT
WINDOW 2

P5 Electrical
CircuitsElectric charge
Electric currents in
circuits
Branching parallel
circuits
Current amperes,
Voltage, potential
difference
Electrical power
Magnets, motors
Electrical generation
Turbines, generators
Electrical distribution
The national grid

End of unit
Assessment

P5.1 Electric current – a flow of what? Electric
current as a flow of charge How the charge
moves

P4-5

P5.2 What determines the size of the current
in an electric circuit and the energy it
transfers? Voltage Current and resistance
Series and parallel circuits
P5.3 How do parallel and series circuits work?
Voltage and how it behaves in a series circuit
Current and how it behaves in a parallel circuit
P5.4 How is mains electricity produced? How
are voltages and currents induced? How
generators work Transformers Alternating
current and direct current
P5.5 How do electric motors work? How
motors work and some uses

Data
deadline
Epiphany
Jan – Feb
ASSESSMENT
WINDOW 3

Module P6: Radioactive materials
P6.1 Why are some materials radioactive?
Structure of the atom
Nuclear fusion
Alpha, beta and gamma radiation
Half-life
P6.2 How can radioactive materials be used and handled safely,
including wastes?
Background radiation
Uses of radiation
Nuclear fission and nuclear power stations
UNIT A154

.

End of unit
Assessment

Y11 Mocks
P1-4

St Chad’s Catholic and Church of England High School
(ADDITIONAL SCIENCE A) Controlled assessment
Comprises a Practical Investigation from a choice set by OCR.
Assessed by teachers, internally standardised and externally
moderated by OCR.

End of unit
Assessment

P7 Further Physics,

Easter
Mar – April

Whitsun
May – June

P7.1 Naked eye astronomy Observations of Moon, stars, planets Angular size,
angular coordinates Twinkling stars/refraction
P7.2 Light, telescopes and images Real image formation by pinhole, lens
Diffraction by aperture, image blurring Atmospheric windows Background ‘noise’
Mirror, simple telescope Image processing Spectra from prism, grating
P7.3 Mapping the Universe Parallax, parsec Brightness, luminosity and distance
Cepheids Nebulae Recession of galaxies Hubble constant
P7.4 The Sun, the stars and their surroundings Thermal radiation and
temperature Line spectra Nuclear fusion Types of stars Interstellar gas clouds Gas
laws, kinetic theory, absolute zero Star formation, gravity and gas behaviour Main
sequence, nuclear fusion, energy transport End points Exoplanets and SETI
P7.5 The astronomy community Organisation of astronomy Choice of observing
sites Observing from the Earth and in space

ASSESSMENT
P5&6 7

Revision
and
External
Exams

St Chad’s Catholic and Church of England High School

Trinity
Data
Jun – July
deadline
ASSESSMENT
WINDOW 4

Revision
and
External
Exams

Yearly plan for 11A1 who are following the OLD OCR GCSE Chemistry (J244) course
The subject can be found in a condensed form here:
http://www.ocr.org.uk/Images/82527-specification.pdf
Year 11
Term

Topic

Number
of
lessons

Finish report writing for Chemistry investigations
C4 Ionic theory
C5 What types of chemicals make up the
atmosphere?
What reactions happen in the hydrosphere?
What types of chemicals make up the Earth’s
lithosphere?

4
2
3

How can we extract useful metals from
minerals?
C6 Chemicals and why we need them
Planning, carrying out and recording a chemical
synthesis

3

Planning, carrying out and recording a chemical
synthesis
C7Green chemistry
Alcohols, carboxylic acids and esters
Energy changes in chemistry

3

Reversible reactions and equilibria
Analysis

3
3

Michaelmas

3
3

Christmas

10
3

Epiphany

4
4
3

Easter

Whit
Revision
Summer

Assessment

St Chad’s Catholic and Church of England High School
KS3 Programme of Study
Term

Michaelmas
Sep – Oct

Data
collection
dates

Subject: Additional Science

Year group: Y11

Programme of study
Teacher 1 (assuming 2:2 split)
Set B1 : PHA
Set B2 : DBO
Set B3 : MF
Set B4 : AHY
Set B5: GM
Set C1 : JL
Set C2: LO

Teacher 2

Core revision (4)
Core mock and analysis
C2.4 Rates of reaction Temperature, catalysts,
Collision theory, rates of
reaction - measurement
ISA
WTM one lesson a month

Core revision (4)
Core mock and analysis
C2.4 Rates of reaction - pH,
Surface area
ISA terminology - hypothesis,
sources, variables, calibrated
etc
ISA
WTM one lesson a month

C2.5 Exothermic and endothermic
reactions 4

Intervention
Key
assessmen
ts

Set B1 : SC
Set B2 : MF
Set B3 : DM
SET B4 : AHY/PHA
Set B5 : SL
Set C1 : DM
Set C2 : JC

B2.2 Photosynthesis

Core
mocks

ISA (25%
exam)

Core coursework Laura & PHA in
tutor times
Coursework after school in Sc9
on Tuesdays
In tutor time all students to be
shown SAM learning
Programme for ISA preparation
PHA
Devoted lessons WTM for Core
weaknesses - all to plan
Revision books to be ordered and
letters distributed to students

Half term
October

One day of focused coursework
support for students still below
their target grade. Students to be
invited by letter with phone call
home
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(C2.1 and C2.2 review in
homework tasks)
C2.6, C2.7 Salts and
electrolysis 12

2.1 Cells and simple transport
(review in homework tasks)
B2.5 Proteins and enzymes
B2.4 Aerobic and anaerobic
respiration

WTM one lesson a month

Summativ
e
assessmen
t of
Additional
in AF1

WTM one lesson a month
Past paper
homework
questions
Christmas
Nov – Dec
ASSESSMENT
WINDOW 1
14/11/16

Attainment
and forecast
data
2/12/16

PLCs completed for Core and
Additional to date
Revision support through
coloured book for Core at front
and additional at back - making
own notes using revision guides
and SAM Learning
Homework past paper questions
designed to push students
independent study time - so
cover to be added to booklets
stating when to find support
In class support on command
words
WTM once a fortnight lessons
(affecting each teacher once a
month) focusing on areas of
weakness
Sc9 to be used for Tuesdays
programme of intervention - rota of
teachers
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P2.3 Current in an electrical
circuit
P2.5.Radioactive decay
WTM one lesson a month

P2.1 Forces and their effects
P2.2 Forces and Energy
B2.7 Cell division and
inheritance

Past paper
questions

WTM once a fortnight lessons
focusing on areas of weakness
PLCs in place to support students
development in specific areas

WTM one lesson a month

Epiphany
Jan – Feb

In class support re exam
questions and areas of
underachievement
Sc9 to be used for Tuesdays
programme of intervention - rota of
teachers

? Focused revision sessions in
place for targeted students

Feb half term

? ISA resit

Easter
Mar – April
ASSESSMENT
WINDOW 2
29/03/17

Attainment
and forecast
data
22/03/16

P2.6 and 2.7 Nuclear Fission and
nuclear fusion

B2.8 Speciation

Revision OCR Core

Revision AQA Additional

WTM one lesson a month

WTM one lesson a month

Additional
mock

Sc9 to be used for Tuesdays
programme of intervention - rota
of teachers
Bespoke support in class for
students to aid

Students to be provided with
resources to support study at
home
Easter holidays

? Revision sessions in school
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Focused revision
Whitsun
May – June

Trinity
Jun – July
ASSESSMENT
WINDOW 3
19/06/17

Attainment
and forecast
data
05/07/17

Focused revision

St Chad’s Catholic and Church of England High School
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KS5 Programme of Study
Term

Data collection
dates

Michaelmas
Sep – Oct

Christmas
Nov – Dec

Assessment Week
A/F1 Nov 14-18th

Subject: Chemistry

Year group: 12

Programme of study

Key assessment & required practicals

Atomic Structure (GM)
3.1.1.1: Fundamental particles
3.1.1.2: Mass number and isotopes.
3.1.1.3: Electron configuration, ionisation energy
Moles and Calculations (LO)
3.1.2.1: Relative atomic mass and relative molecular mass
3.1.2.2: The Mole and Avogadro constant RP1*
3.1.2.3: The Ideal Gas Equation (and Vm).
3.1.2.4: Empirical and molecular formula
3.1.2.5: Balanced equations and associated calculations.
Basic Organic Concepts and Alkanes (GM)
3.3.1.1: Nomenclature
3.3.1.2: Reaction mechanisms
3.3.1.3: Isomerism
3.3.2.1: Fractional distillation of crude oil
3.3.2.2: Modification of alkanes by cracking
3.3.2.3: Combustion of alkanes
3.3.2.4: Chlorination of alkanes
Structures and Bonding (LO)
3.1.3.1: Ionic bonding
3.1.3.2: Covalent (and dative) bonding
3.1.3.3: Metallic bonding
3.1.3.4: Bonding and physical properties
3.1.3.5: Shapes of simple molecules & ions
3.1.3.6: Electronegativity and polarity

Basic Concepts: ions, formulae and balancing acid
reactions

Moles calculations
RP1: Make up a volumetric solution. Carry out a
simple volumetric titration

Structures and Bonding
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Epiphany
Jan – Feb

3.1.3.7: Intermolecular forces.
Alkenes and Alcohols (GM)
3.3.4.1: Structure, bonding and reactivity
3.3.4.2: Addition reactions
3.3.4.3: Addition polymers
3.3.5.1: Alcohol production
3.3.5.2: Oxidation of alcohols RP5*
3.3.5.3: Elimination (formation of alkenes for polymerisation
reactions)
Energetics (GM)
3.1.4.1: Enthalpy change
3.1.4.2: Calorimetry (enthalpy of reaction, combustion and
formation) RP2*
3.1.4.3: Hess’s Law, enthalpy cycles
3.1.4.4: Bond enthalpies
Periodicity (LO)
3.2.1.1: Periodicity and classification
3.2.1.2: Physical properties of Period 3 elements
Halogenoalkanes (GM)
3.3.3.1: Nucleophilic substitution of halogenoalkanes
3.3.3.2: Elimination reactions
3.3.3.3: Ozone depletion (by CFCs)
Analytical Techniques (LO)
3.3.6.1: Identification of functional groups by test-tube reactions
RP6*
3.3.6.2: Mass spectrometry
3.3.6.3: Infrared spectroscopy

Alkenes and Alcohols

RP5: Distillation of a product from a reaction
(mild oxidation of an alcohol)

RP2: Measurement of an enthalpy change
Periodicity and Acids

Halogenoalkanes and Analysis
RP6:Tests for alcohol, aldehyde, alkene and
carboxylic acid

St Chad’s Catholic and Church of England High School

Assessment Week
A/F2 Mar 6-10th
Easter
March – April

Whitsun
May – June

Trinity
June – July

Assessment Week
A/F3 19-23 June
Year 12 Mock

RP means required practical

Redox (GM)
3.1.7: Redox (Oxidation and reduction in terms of oxidation state
and oxidation number)
Group 2 (LO)
3.2.2: Group 2 (the alkaline earth metals). Redox reactions of group
2. Group 2 compounds
Group 7 (GM)
3.2.3.1: Group 7. Trends in properties (trends in electronegativity
and boiling point) Trends in oxidising ability of halogens and
reducing ability of halides and halide tests RP4*
3.2.3.2: Uses of chlorine and chlorate(I)
Kinetics (LO)
3.1.5.1: Kinetics and collision theory
3.1.5.2: Maxwell-Boltzmann distribution
3.1.5.3: Effect of temperature on reaction rates RP3*
3.1.5.4: Effect of concentration and pressure
3.1.5.5: Catalysts
Equilibria (GM)
3.1.6.1: Chemical equilibria and Le Chatelier’s principle
3.1.6.2: Equilibrium constant Kc for homogeneous systems
Rate Equations (A-level only)
3.1.9.1: Rate equations
3.1.9.2: Determination of the rate equation RP7*
Equilibrium constant Kp for homogeneous systems (A-level only)
3.1.10.1: The equilibrium constant is calculated from partial
pressures for a system at constant temperature

Redox and Groups

RP4: Carry out simple test-tube reactions to
identify cations (from Group II) and anions (from
Group VII)
Rates
RP3: Investigation of how rate changes with
temperature
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KS5 Programme of Study
Term

Data
collection
dates

19/10/16
Attainme
nt &
forecast

Subject: Biology
Programme of study

Biological molecules - MF

Michaelmas
Sep – Oct



Monomers and polymers



Carbohydrates



Lipids



Proteins

Cells - PH



Cell structure
All cells arise from other cells

Year group: 12
Key assessment

RP 2 – Preparation of
stained squashes of
cells from plant root
tips; set up and use
an optical
microscope to
identify the stages of
stages of mitosis in
these stained
squashes and
calculation of mitotic
index

5/10/16 - Past paper

04/01/17
Attainme
nt &
forecast

Cells cont. - PH



Transport across cell membranes
Cell recognition and the immune
system

Biological molecules cont. - MF
Christmas
Nov – Dec







Proteins – enzymes
Nucleic acids are important
information-carrying molecules
ATP
Water

Inorganic ions

RP3 – Production of a
dilution series of a
solute to produce a
calibration curve with
which to identify the
water potential of
plant tissue
RP4 – Investigation
into the effect of a
named variable on
the permeability of
cell-surface
membranes
RP1 - Investigation
into the effect of a
named variable on
the rate of an
enzyme-controlled
reaction
07/12/16 – past paper
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Organisms exchange substances with their
environment - PH

14/03/16
Y12
Mocks
Epiphany
Jan – Feb





ASSESSMENT
WINDOW

19/1/17

Term

Easter
Mar – April
ASSESSME
NT
WINDOW
23/3/17

 Surface area to volume ratio
 Gas exchange

Genetic information MF
DNA, genes and chromosomes
Protein synthesis
Genetic diversity can arise as a
result of mutation or during meiosis

RP6 – Use of aseptic
techniques to
investigate the effect
of antimicrobial
substances on
microbial growth.

29/02/17 - past paper
(MOCK)

Data
collection
dates

Programme of study

Key assessment

23/03/17
Y12 Full
report

Organisms exchange substances with their
environment(cont) PH

RP 5 – Dissection of
animal or plant gas
exchange system or
mass transport
system or of organ
within such a system




Digestion and absorption
Mass transport

Genetic information (cont) MF



Species and taxonomy
Biodiversity within a community
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MF/PH





Required practical catch up
Revision techniques
Exam preparation.

Whitsun
May – June
ASSESSMENT
WINDOW

1/5/15

Term

Trinity
Jun – July
ASSESSMENT
WINDOW

29/6/17

Data
collection
dates

Programme of study

Key assessment

A2 studies to begin.

RP12- Investigation
into the effect of a
named environmental
factor on the
distribution of a given
species





Field study
Evolution – zoo studies
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KS5 Programme of Study
Term

Attainment
and forecast
data
2/12/16

Epiphany
Jan – Feb

Easter
Mar – April
ASSESSMENT
WINDOW 2
29/03/17

Whitsun
May – June

Year group: Y12

Data collection Programme of study
dates

Michaelmas
Sep – Oct

Christmas
Nov – Dec
ASSESSMENT
WINDOW 1
14/11/16

Subject: BTEC Applied Science

Attainment
and forecast
data
22/03/16

Key assessments

Teacher 1
PHA

Teacher 2
JC

Teacher 3
JL

Teacher 4
LO

Principals
and applications of
Science Biology

Principals and
applications
of Science Physics

Principals and
applications
of Science Chemistry

Practical
Scientific
procedures
and Techniques

Principals
and applications of
Science Biology

Principals and
applications
of Science Physics

Principals and
applications
of Science Chemistry

Practical
Scientific
procedures
and Techniques

Biological
Scientific inmolecules vestigation
and metabolic pathways

Scientific investigation

Practical
Scientific
procedures
and Techniques

Biological
molecules
and metabolic pathways
Revision
of Biology
content

Scientific investigation

Scientific investigation

Revision Unit
1 Physics

Revision Unit
1 Chemistry

Practical
Scientific
procedures
and Techniques

Completion
of Unit
coursework

SA LA A
Unit 1 mock

SA LA B and
C

External exam
Unit 1

St Chad’s Catholic and Church of England High School
Trinity
Jun – July
ASSESSMENT
WINDOW 3
19/06/17

Attainment
and forecast
data
05/07/17

St Chad’s Catholic and Church of England High School
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KS5 Programme of Study
Term

Michaelmas
Sep – Oct
(Fri 23 Oct)

Subject: Physics

Year group: 12

Data collection
dates

Programme of study

Key assessment (& required
practical)

(Fri 23 Oct)
Attainment &
forecast

3.1 Measurements and their errors
3.1.1 Use of SI units and their prefixes

Basic Concepts
PS 2.3 Students should be able to identify
random and systematic errors and suggest ways
to reduce or remove them.
PS 3.3 Students should understand the link
between the number of significant figures in the
value of a quantity and its associated
uncertainty.
MS 1.5 Students should be able to combine
uncertainties in cases where the measurements
that give rise to the uncertainties are added,
subtracted, multiplied, divided, or raised to
powers. Combinations involving trigonometric
or logarithmic functions will not be required.
MS 1.4 Students should be able to estimate
approximate values of physical quantities to the
nearest order of magnitude. Students should be
able to use these estimates together with their
knowledge of physics to produce further
derived estimates also to the nearest order of
magnitude.

Fundamental (base) units. Use of mass, length, time, quantity of
matter, temperature, electric current and their associated SI units. SI
units derived. Knowledge and use of the SI prefixes, values and
standard form. The fundamental unit of light intensity, the candela, is
excluded. Students are not expected to recall definitions of the
fundamental quantities. Dimensional analysis is not required.
Students should be able to use the prefixes: T, G, M, k, c, m, μ, n, p, f,
Students should be able to convert between different units of the
same quantity, eg J and eV, J and kW h.

3.1.2 Limitation of physical measurements
Random and systematic errors. Precision, repeatability,
reproducibility, resolution and accuracy. Uncertainty: Absolute,
fractional and percentage uncertainties represent uncertainty in the
final answer for a quantity. Combination of absolute and percentage
uncertainties. Represent uncertainty in a data point on a graph using
error bars. Determine the uncertainties in the gradient and intercept
of a straight-line graph. Individual points on the graph may or may not
have associated error bars.

3.1.3 Estimation of physical quantities
Orders of magnitude. Estimation of approximate values of physical
quantities.
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3.2 Particles and radiation
3.2.1 Particles 3.2.1.1 Constituents of the atom
Simple model of the atom, including the proton, neutron and
electron. Charge and mass of the proton, neutron and electron in SI
units and relative units. The atomic mass unit (amu) is included in the
A-level Nuclear physics section. Specific charge of the proton and the
electron, and of nuclei and ions. Proton number Z, nucleon number A,
nuclide notation. Students should be familiar with the ZX A notation.
Meaning of isotopes and the use of isotopic data.

AT i Demonstration of the range of alpha
particles using a cloud chamber, spark counter
or Geiger counter.
MS 0.2 Use of prefixes for small and large
distance measurements.

3.2.1.2 Stable and unstable nuclei
The strong nuclear force; its role in keeping the nucleus stable; shortrange attraction up to approximately 3 fm, very-short range repulsion
closer than approximately 0.5 fm. Unstable nuclei; alpha and beta
decay. Equations for alpha decay, β− decay including the need for the
neutrino. The existence of the neutrino was hypothesised to account
for conservation of energy in beta decay.

3.2.1.3 Particles, antiparticles and photons
For every type of particle, there is a corresponding antiparticle.
Comparison of particle and antiparticle masses, charge and rest
energy in MeV. Students should know that the positron, antiproton,
antineutron and antineutrino are the antiparticles of the electron,
proton, neutron and neutrino respectively. Photon model of
Knowledge of annihilation and pair production and the energies
involved. The use of E = mc 2 is not required in calculations.

3.2.1.4 Particle interactions
Four fundamental interactions: gravity, electromagnetic, weak
nuclear, strong nuclear. (The strong nuclear force may be referred to
as the strong interaction.) The concept of exchange particles to

AT i Detection of gamma radiation.
MS 1.1, 2.2 Students could determine the
frequency and wavelength of the two gamma
photons produced when a ‘slow’ electron and a
‘slow’ positron annihilate each other. The PET
scanner could be used as an application of
annihilation.
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explain forces between elementary particles. Knowledge of the gluon,
Z0 and graviton will not be tested. The electromagnetic force; virtual
photons as the exchange particle. The weak interaction limited to
β−and β+ decay, electron capture and electron–proton collisions; W+
and W− as the exchange particles. Simple diagrams to represent the
above reactions or interactions in terms of incoming and outgoing
particles and exchange particles.

PS 1.2 Momentum transfer of a heavy ball
thrown from one person to another.

3.2.1.5 Classification of particles
Hadrons are subject to the strong interaction. The two classes of
hadrons: • baryons (proton, neutron) and antibaryons (antiproton and
antineutron) • mesons (pion, kaon). Baryon number as a quantum
number. Conservation of baryon number. The proton is the only
stable baryon into which other baryons eventually decay. The pion as
the exchange particle of the strong nuclear force. The kaon as a
particle that can decay into pions. Leptons are subject to the weak
interaction. Leptons: electron, muon, neutrino (electron and muon
types only) and their antiparticles. Lepton number as a quantum
number; conservation of lepton number for muon leptons and for
electron leptons. The muon as a particle that decays into an electron.
Strange particles Strange particles as particles that are produced
through the strong interaction and decay through the weak
interaction (eg kaons). Strangeness (symbol s) as a quantum number
to reflect the fact that strange particles are always created in pairs.
Conservation of strangeness in strong interactions. Strangeness can
change by 0, +1 or -1 in weak interactions. Appreciation that particle
physics relies on the collaborative efforts of large teams of scientists
and engineers to validate new knowledge.

3.2.1.6 Quarks and antiquarks
Properties of quarks and antiquarks: charge, baryon number and
strangeness. Combinations of quarks and antiquarks required for
baryons (proton and neutron only), antibaryons (antiproton and

AT k Use of computer simulations of particle
collisions. AT i Cosmic ray showers as a source
of high energy particles including pions and
kaons; observation of stray tracks in a cloud
chamber; use of two Geiger counters to detect
a cosmic ray shower.
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antineutron only) and mesons (pion and kaon only). Only knowledge
of up (u), down (d) and strange (s) quarks and their antiquarks will be
tested. The decay of the neutron should be known.

3.2.1.7 Applications of conservation laws
Change of quark character in β− and in β+ decay. Application of the
conservation laws for charge, baryon number, lepton number and
strangeness to particle interactions. The necessary data will be
provided in questions for particles outside those specified. Students
should recognise that energy and momentum are conserved in
interactions.

3.2.2 Electromagnetic radiation and quantum
phenomena
3.2.2.1 The photoelectric effect
Threshold frequency; photon explanation of threshold frequency.
Ek (max Ek (max is the maximum kinetic energy of the photoelectrons.
The experimental determination of stopping potential is not required.

PS 3.2 / MS 2.3 Demonstration of the
photoelectric effect using a photocell or an
electroscope with a zinc plate attachment and
UV lamp.

3.2.2.2 Collisions of electrons with atoms
Ionisation and excitation; understanding of ionisation and excitation
in the fluorescent tube. The electron volt. Students will be expected to
be able to convert eV into J and vice versa.

3.2.2.3 Energy levels and photon emission
Line spectra (eg of atomic hydrogen) as evidence for transitions
between discrete energy levels in atoms. h f = E1 − E2 In questions,
energy levels may be quoted in J or eV.

3.2.2.4 Wave-particle duality
Students should know that electron diffraction suggests that particles
possess wave properties and the photoelectric effect suggests that

AT j / MS 0.1, 0.2 Observation of line spectra
using a diffraction grating.
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electromagnetic waves have a particulate nature. Details of particular
methods of particle diffraction are not expected. de Broglie
able to explain how and why the amount of diffraction changes when
the momentum of the particle is changed. Appreciation of how
knowledge and understanding of the nature of matter changes over
time. Appreciation that such changes need to be evaluated through
peer review and validated by the scientific community.

(Fri 08 Jan)
Attainment &
forecast

3.3 Waves
3.3.1 Progressive and stationary waves
3.3.1.1 Progressive waves

PS 1.2 Demonstration using an electron
diffraction tube.
MS 1.1, 2.3 Use prefixes when expressing
wavelength values.

PS 2.3 / MS 0.1, 4.7 / AT a, b Laboratory
experiment to determine the speed of sound in
free air using direct timing or standing waves
with a graphical analysis.

Oscillation of the particles of the medium; amplitude, frequency,
difference may be measured as angles (radians and degrees) or as
fractions of a cycle.

Christmas
Nov – Dec
(Fri 08 Jan)

3.3.1.2 Longitudinal and transverse waves
Nature of longitudinal and transverse waves. Examples to include:
sound, electromagnetic waves, and waves on a string. Students will be
expected to know the direction of displacement of particles/fields
relative to the direction of energy propagation and that all
electromagnetic waves travel at the same speed in a vacuum.
Polarisation as evidence for the nature of transverse waves.
Applications of polarisers to include Polaroid material and the
alignment of aerials for transmission and reception. Malus’s law will
not be expected.

PS 2.2, 2.4 / MS 1.2, 3.2, 3.4, 3.5 / AT i Students
can investigate the factors that determine the
speed of a water wave.
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3.3.1.3 Principle of superposition of waves and
formation of stationary waves
harmonic. The formation of stationary waves by two waves of the
same frequency travelling in opposite directions. A graphical
explanation of formation of stationary waves will be expected.
Stationary waves formed on a string and those produced with
microwaves and sound waves should be considered. Stationary waves
on strings will be described in terms of harmonics. The terms
fundamental (for first harmonic) and overtone will not be used.

3.3.2 Refraction, diffraction and interference
3.3.2.1 Interference
Path difference. Coherence. Interference and diffraction using a laser
as a source of monochromatic light. Young’s double-slit experiment:
the use of two coherent sources or the use of a single source with
double slits to produce an interference pattern. Fringe spacin
s Production of interference pattern using white light. Students are
expected to show awareness of safety issues associated with using
lasers. Students will not be required to describe how a laser works.
Students will be expected to describe and explain interference
produced with sound and electromagnetic waves. Appreciation of
how knowledge and understanding of nature of electromagnetic
radiation has changed over time.

3.3.2.2 Diffraction
Appearance of the diffraction pattern from a single slit using
monochromatic and white light. Qualitative treatment of the variation
of the width of the central diffraction maximum with wavelength and
slit width. The graph of intensity against angular separation is not
required. Plane transmission diffraction grating at normal incidence.

MS 4.7 / PS 1.2, 2.1 / AT i Students can
investigate the factors that determine the
frequency of stationary wave patterns of a
stretched string.

Required practical 1: Investigation
into the variation of the frequency of
stationary waves on a string with
length, tension and mass per unit
length of the string.

AT i Investigation of two-source interference
with sound, light and microwave radiation.

Required practical 2: Investigation of
interference effects to include the
Young’s slit experiment and
interference by a diffraction grating.
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Applications of diffraction gratings.

3.3.2.3 Refraction at a plane surface

MS 0.6, 4.1

Refractive index of a substance, n = c cs Students should recall that
the refractive index of air is approximately 1. Snell’s law of refraction
n1 Simple treatment of fibre optics including the function of the
cladding. Optical fibres will be limited to step index only. Material and
modal dispersion. Students are expected to understand the principles
and consequences of pulse broadening and absorption.

11/2/15
Attainment &
forecast

Epiphany
Jan – Feb
ASSESSMENT
WINDOW
Fri 18 Mar

30/11/15 –
04/12/15 Y12
Mocks

3.4 Mechanics and materials
3.4.1 Force, energy and momentum
3.4.1.1 Scalars and vectors
Nature of scalars and vectors. Examples should include:
velocity/speed, mass, force/weight, acceleration,
displacement/distance. Addition of vectors by calculation or scale
drawing. Calculations will be limited to two vectors at right angles.
Scale drawings may involve vectors at angles other than 90°.
Resolution of vectors into two components at right angles to each
other. Examples should include components of forces along and
perpendicular to an inclined plane. Problems may be solved either by
the use of resolved forces or the use of a closed triangle. Conditions
for equilibrium for two or three coplanar forces acting at a point.
Appreciation of the meaning of equilibrium in the context of an object
at rest or moving with constant velocity.

3.4.1.2 Moments
Moment of a force about a point. Moment defined as force ×
perpendicular distance from the point to the line of action of the

MS 0.6, 4.2, 4.4, 4.5 / PS 1.1 Investigation of
the conditions for equilibrium for three
coplanar forces acting at a point using a force
board.
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force. Couple as a pair of equal and opposite coplanar forces. Moment
of couple defined as force × perpendicular distance between the lines
of action of the forces. Principle of moments. Centre of mass.
Knowledge that the position of the centre of mass of uniform regular
solid is at its centre.

3.4.1.3 Motion along a straight line
Displacement, speed, velocity, acceleration. v = ∆ s ∆ t a = ∆ v ∆ t
Calculations may include average and instantaneous speeds and
velocities. Representation by graphical methods of uniform and
nonuniform acceleration. Significance of areas of velocity–time and
acceleration–time graphs and gradients of displacement–time and
velocity–time graphs for uniform and non-uniform acceleration eg
graphs for motion of bouncing ball. Equations for uniform
acceleration: v = u + at s = u + v 2 t s = ut + at2 2 v 2 = u 2 + 2as
Acceleration due to gravity, g.

MS 3.6, 3.7 / PS 1.1, 3.1 Distinguish between
instantaneous velocity and average velocity.
MS 3.5, 3.6 Measurements and calculations
from displacement–time, velocity–time and
acceleration–time graphs.
MS 0.5, 2.2, 2.3, 2.4 Calculations involving
motion in a straight line.

Required practical 3: Determination
of g by a freefall method.
MS 0.3, 1.2, 3.7 / AT d Students should be able
to identify random and systematic errors in the
experiment and suggest ways to remove them.
MS 3.9 Determine g from a graph.

3.4.1.4 Projectile motion
Independent effect of motion in horizontal and vertical directions of a
uniform gravitational field. Problems will be solvable using the
equations of uniform acceleration. Qualitative treatment of friction.
Distinctions between static and dynamic friction will not be tested.
Qualitative treatment of lift and drag forces. Terminal speed.
Knowledge that air resistance increases with speed. Qualitative
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understanding of the effect of air resistance on the trajectory of a
projectile and on the factors that affect the maximum speed of a
vehicle.

PS 2.2, 3.1 Investigation of the factors that
determine the motion of an object through a
fluid.

3.4.1.5 Newton’s laws of motion

PS 4.1 / MS 0.5, 3.2 / AT a, b, d Students can
verify Newton’s second law of motion.
MS 4.1, 4.2 Students can use free-body
diagrams

Knowledge and application of the three laws of motion in appropriate
situations. F = ma for situations where the mass is constant.

3.4.1.6 Momentum
momentum = mass × velocity Conservation of linear momentum.
Principle applied quantitatively to problems in one dimension. Force
as the rate of change of momentum, F = ∆ mv ∆ t Impulse = change in
momentum F∆t = ∆ mv , where F is constant. Significance of the area
under a force–time graph. Quantitative questions may be set on
forces that vary with time. Impact forces are related to contact times
(eg kicking a football, crumple zones, packaging). Elastic and inelastic
collisions; explosions. Appreciation of momentum conservation issues
in the context of ethical transport design.

3.4.1.7 Work, energy and power
transfer, P = ∆ W ∆ t = Fv Quantitative questions may be set on
variable forces. Significance of the area under a force–displacement
graph. efficiency = useful output power input power Efficiency can be
expressed as a percentage.

3.4.1.8 Conservation of energy
Principle of conservation of energy. ∆Ep = mg∆h and Ek = 1 2mv 2
Quantitative and qualitative application of energy conservation to

MS 2.2, 2.3 Students can apply conservation of
momentum and rate of change of momentum
to a range of examples.

MS 0.3 / PS 3.3, 4.1 / AT a, b, f. Investigate the
efficiency of an electric motor being used to
raise a mass through a measured height.
Students should be able to identify random and
systematic errors in the experiment and suggest
ways to remove them.
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examples involving gravitational potential energy, kinetic energy, and
work done against resistive forces.

MS 0.4, 2.2 Estimate the energy that can be
derived from food consumption.

3.4.2 Materials
3.4.2.1 Bulk properties of solids
L , k as stiffness and
spring constant. Tensile strain and tensile stress. Elastic strain energy,
breaking stress. energy stored = 1 2F∆L = area under force−extension
graph Description of plastic behaviour, fracture and brittle behaviour
linked to force–extension graphs. Quantitative and qualitative
application of energy conservation to examples involving elastic strain
energy and energy to deform. Spring energy transformed to kinetic
and gravitational potential energy. Interpretation of simple stress–
strain curves. Appreciation of energy conservation issues in the
context of ethical transport design.

3.4.2.2 The Young modulus
Young modulus = tensile stress tensile strain = FL A ∆ L Use of stress–
strain graphs to find the Young modulus. (One simple method of
measurement is required.)

MS 0.2, 4.3 / PS 3.3, 4.1 Students can compare
the use of analogue and digital meters.
MS 0.4, 4.3 / AT e Estimate the volume of an
object leading to an estimate of its density.

MS 3.1

Required practical 4: Determination
of the Young modulus by a simple
method.
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3.5 Electricity
3.5.1 Current electricity
3.5.1.1 Basics of electricity

AT b, f Students can construct circuits from the
range of components.

Electric current as the rate of flow of charge; potential difference as
work done per unit charge. I = ∆ Q /∆ t , V = W/ Q Resistance defined
as R = V/ I

3.5.1.2 Current–voltage characteristics

Easter
Mar – April

For an ohmic conductor, semiconductor diode, and filament lamp.
Ohm’s law as a special case where I ∝ V under constant physical
conditions. Unless specifically stated in questions, ammeters and
voltmeters should be treated as ideal (having zero and infinite
resistance respectively). Questions can be set where either I or V is on
the horizontal axis of the characteristic graph.

3.5.1.3 Resistivity
Resistivity, p = RA/L Description of the qualitative effect of
temperature on the resistance of metal conductors and thermistors.
Only negative temperature coefficient (ntc) thermistors will be
considered. Applications of thermistors to include temperature
sensors and resistance–temperature graphs. Superconductivity as a
property of certain materials which have zero resistivity at and below
a critical temperature which depends on the material. Applications of
superconductors to include the production of strong magnetic fields
and the reduction of energy loss in transmission of electric power.
Critical field will not be assessed.

3.5.1.4 Circuits
Resistors: in series, RT = R1 + R2 + R3 + … in parallel, 1 R/T = 1/R +
1/R2 + 1/R3 + … Energy and power equations: E = IVt; P = IV = I 2 R =
V2/ R The relationships between currents, voltages and resistances in

MS 3.2, 4.3 / PS 1.2 / AT a, b, f, g Investigation
of the variation of resistance of a thermistor
with temperature.

Required practical 5: Determination
of resistivity of a wire using a
micrometer, ammeter and
voltmeter.
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series and parallel circuits, including cells in series and identical cells in MS 0.3 / PS 4.1 / AT a, b, f, g Students can
parallel. Conservation of charge and conservation of energy in dc
construct circuits with various component
circuits.
configurations and measure currents and
potential differences.
3.5.1.5 Potential divider
The potential divider used to supply constant or variable potential
difference from a power supply. The use of the potentiometer as a
measuring instrument is not required. Examples should include the
use of variable resistors, thermistors, and light dependent resistors
(LDR) in the potential divider.

3.5.1.6 Electromotive force and internal
resistance
e = E /Q , e= I R + r Terminal pd; emf Students will be expected to
understand and perform calculations for circuits in which the internal
resistance of the supply is not negligible.

MS 3.2 / PS 4.1 / AT f Students can investigate
the behaviour of a potential divider circuit.
MS 3.2 / AT g Students should design and
construct potential divider circuits to achieve
various outcomes.

Required practical 6: Investigation of
the emf and internal resistance of
electric cells and batteries by
measuring the variation of the
terminal pd of the cell with current in
it.
MS 3.1, 3.3 / PS 2.2, 3.1 / AT f
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Exam paper

Whitsun
May – June

3.6 Further mechanics and thermal physics (ATrinity
Jun – July
ASSESSMENT
WINDOW
Thurs 07 Jul

RP means required practical

level only) The earlier study of mechanics is further advanced through
a consideration of circular motion and simple harmonic motion (the
harmonic oscillator). A further section allows the thermal properties
of materials, the properties and nature of ideal gases, and the
molecular kinetic theory to be studied in depth.

3.6.1 Periodic motion (A-level only)
3.6.1.1 Circular motion (A-level only)
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KS5 Programme of Study
Term

Data collection
dates

Michaelmas
Sep – Oct

Assessment Week
A/F1 Nov 14-18th
Christmas
Nov – Dec

Subject: Chemistry

Year group: 13

Programme of study

Key assessment & required practicals

Rate Equations (GM)
3.1.9.1: Rate equations
3.1.9.2: Determination of rate equation RP7*
Thermodynamics (DBO)
3.1.8.1: Born-Haber cycles
3.1.8.2: Gibbs free-energy change and entropy change
Equilibria (DBO)
3.1.10: Equilibrium constant Kp for homogenous systems
Periodicity (GM)
3.2.4 Properties of Period 3 elements and their oxides
Acids and Bases (GM)
3.1.12.1 Bronsted-Lowry acid-base equilibria in aquesous solution
3.1.12.2 Definition and determination of pH
Transition metals (DBO)
3.2.5.1 General properties of transition metals
3.2.5.2 Substitution reactions
Acids and Bases (GM)
3.1.12.3 The ionic product of water, Kw
3.1.12.4 Weak acids and bases, Ka for weak acids
3.1.12.5 pH curves, titrations and indicators RP9*
3.1.12.6 Buffer action
Transition metals and aqueous solutions (DBO)
3.2.5.3 Shapes of complex ions
3.2.5.4 Formation of coloured ions
3.2.5.5 Variable oxidation states

Test of Year 12 Chemistry (focus on organic
chemistry and amount of substance calculations)

RP7: Measuring the rate of reaction:
 by an initial rate method
 by a continuous monitoring method

RP9: Investigate how pH changes when a weak
acid reacts with a strong base and when a strong
acid reacts with a weak base.
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Epiphany
Jan – Feb

Easter
March – April

Assessment Week
A/F2 Mar 6-10th

3.2.5.6 Catalysts
3.2.6 Reactions of ions in aqueous solutions RP11*
Electrode potentials and electrochemical cells (DBO)
3.1.11.1 Electrode potentials and cells RP8*
3.1.11.2 Commercial applications of electrochemical cells
Carbonyl compounds (DBO)
3.3.7: Optical isomerism
3.3.8 Aldehydes and ketones
3.3.9.1 Carboxylic acids and esters
3.3.9.2 Acylation RP10*
Aromatic chemistry (GM)
3.3.10.1 Bonding in a benzene ring
3.3.10.2 Electrophilic substitution
Amines & Polymers (GM)
3.3.11.1 Preparation of amines
3.3.11.2 Base properties of amines
3.3.11.3 Nucleophilic properties of ammonia and amines
3.3.12.1 Condensation polymers
3.3.12.2 Biodegradability and disposal of polymers
Biochemical molecules (GM)
3.3.13.1 Amino acids
3.3.13.2 Proteins
3.3.13.3 Enzymes
3.3.13.4 DNA
3.3.13.5 Action of anticancer drugs
Organic synthesis and analysis (DBO)
3.3.15 Nuclear magnetic resonance (nmr) spectroscopy
3.3.16 Chromatography RP12*
3.3.14 Organic synthesis

RP11: Carry out simple test tube reactions to
identify transition metal ions in aqueous solution.
RP8: Measuring the EMF of an electrochemical
cell

RP10: Preparation of:
 a pure organic solid and test of its purity
 a pure organic liquid

RP12: Separation of species by thin-layer
chromatography.
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Whitsun
May – June

A-Level
Examinations

RP means required practical

Revision of all Year 12 and Year 13 Chemistry (GM & DBO) in
preparation for AQA Examinations
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KS5 Programme of Study
Term

Data
collection
dates

Subject: Biology
Programme of study

14/11/16 Photosynthesis – MF
Assessm
- Overview, chloroplasts and
ent week
chromotography
1
- The light-dependent reactions
-

Michaelmas
Sep – Oct

The light independent reactions
Factors affecting the rate of
photosynthesis

Energy and ecosystems – SC
- Biomass and energy transfers
- Productivity
- Calorimetry
Nutrient cycles - SC
- Recycling and decay
- The nitrogen cycle
- Farming

Year group: 13
Key assessment

Required practical 7:
Use of
chromatography to
investigate the
pigments isolated
from leaves of
different plants, e.g.
leaves from
shade-tolerant and
shade-intolerant
plants or leaves of
different colours.
Required practical 8:
Investigation into the
effect of a named
factor
on the rate of
dehydrogenase
activity in extracts of
chloroplasts.
03/10/16 - Past paper
14/11/16 – Past paper
– Mock exam
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Respiration – MF

27/03/17
Assessm
ent week
2

-

The stages of respiration
Glycolysis
The link reaction/Kreb’s cycle
Oxidative phosphorylation
Anaerobic respiration
Investigate respiration rates in yeast
cells

Muscles – MF
- How a muscle contracts
- Muscles and energy

Christmas
Nov – Dec

Required practical 9:
Investigation into the
effect of a named
variable on the rate of
respiration of cultures
of single-celled
organisms.

11/12/16 – past paper

Survival and response – SC
- Responses and tropisms
- Receptors
- The eye
- The autonomic nervous system
Nerves and synapses – SC
- CNS
- Impulses
- Synapses
- Drugs and synapses
Genes and inheritance - MF

06/01/17
Yr 13 Full
report

-

Genes and phenotypes
Inheriting genes

The control of gene expression – MF
-

Epiphany
Jan – Feb

Mutations
Stem cells
Regulation of gene expression
Cancer

Homeostasis – SC
-

Term

Data
collection
dates

Regulation of blood glucose
Control of blood water potential

Programme of study

Required practical 11:
Production of a
dilution series of a
glucose solution and
use of colorimetric
techniques to
produce a calibration
curve with which to
identify the
concentration of
glucose in an
unknown ‘urine’
sample.
26/02/17 - past paper

Key assessment
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Gene technologies – MF
-

Genomes
Manipulating genes
Using DNA
Medical diagnosis

Populations – SC
-

Easter
Mar – April

Genes in populations
Populations and ecosystems
Sampling
Population size
How ecosystems develop
Conservation

Required practical 12:
Investigation into the
effect of a named
environmental factor
on the distribution of
a given species.

Natural selection and speciation
-

Natural selection
Speciation

MF/SC
- Exam preparation.

Whitsun
May – June

Term

Trinity
Jun – July

Data
collection
dates

Programme of study

Key assessment
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KS5 Programme of Study
Term

Data
collection
dates

Subject:
Programme of study

Year group: 13
Key
assessment
Revision from
summer term

Data
deadline
Michaelmas
Sep – Oct
ASSESSMENT
WINDOW 1

G484.3

Christmas
Nov – Dec
ASSESSMENT
WINDOW 2

Epiphany
Jan – Feb
ASSESSMENT
WINDOW 3

Data
deadline

Programme of study

Data
deadline

Key
assessment
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G485 1

Easter
Mar – April

G485.2
G485.3

Whitsun
May – June

Trinity
Jun – July
ASSESSMENT
WINDOW 4

Trinity
Jun – July
EXTERNAL
EXAMS

Data
deadline
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KS3 Programme of Study
group: Y13
Term

Data collection Programme of study
dates
Teacher 1 Teacher 2
SC
PHA

Michaelmas
Sep – Oct
Christmas
Nov – Dec
ASSESSMENT
WINDOW 1
14/11/16

Attainment
and forecast
data
2/12/16

Trinity
Jun – July
ASSESSMENT
WINDOW 3
19/06/17

G632

Metals

Effects of
change on
ecosystems
Investigation
of the management of
ecosystems

Measuring refractive index

Internal refraction

Aspirin assignThe
Mind,Stress ment and
and Illness year 12 catch
up units

Everyday
cognition

Waves questions

Methods and
ethical issues of
brain reOptical fibres search

Measuring
critical angles

Assignment
work

Waves assessment

Mind based
study

Collection of
coursework
data

Awareness Support with Mock assess- Completion
of test
prerelease
ments / in- of coursework
methods
materials
tervention
Colorimetry

All coursework assessments

Pre release material
Revision

Attainment
and forecast
data
05/07/17

G635

Investigation Waves
of EcosysRadiation
tems
Refraction

Chromotography
GC
HPLC
Mass spec

Whitsun
May – June

Teacher 2
CM

Polymers
Electrical
conductivity

Assignment
focus - ecolSeparation ogy and year
techniques 12 work

Attainment
and forecast
data
22/03/16

Teacher 3
JC

G633
G627

Thermal
conductivity
Specific
heat capacity

Year
Key assessments

G630
G628

Ceramics
and glasses

Epiphany
Jan – Feb

Easter
Mar – April
ASSESSMENT
WINDOW 2
29/03/17

Subject: Applied Science

Revision

Analogue
and digital
systems
Telephone
cells
X rays γ-ray

Revision

Revision
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