Year 10 Long term plan

Secure Substantive Knowledge:

- Within the biology topics, students look further at humans being complex systems, looking at the
different types of respiration and how the body is designed to ensure that these systems work effectively
together. They use their knowledge of organ systems from Year 8 to look at the impact of different factors
on homeostasis and how the body utilises various mechanisms to maintain homeostasis. Developing their
knowledge of subcellular structures and DNA from Year 9, they will be looking at how genes impact
inheritance and the importance of gene expression when it comes to mutations. Building on the work in
Year 7, students also look at how complex the interactions between organisms can be and the effect that
humans can have on disrupting these relationships and how humans can utilise other living organisms to
their advantage.

- Within the chemistry topics, students will build upon their knowledge of chemical reactions to look at the
reactivity series and its uses in extraction of metals from ores. Students are introduced to electrolysis and
how this can be used to separate more reactive elements from their ore and create substances like
hydrogen and oxygen. Students will learn about hydrocarbons, theirimpact of their use in our everyday
life and the importance of fractional distillation in the production of a wide variety of chemicals vital for
human survival and existence, as well as building an understanding of the negative impact of theiruse on
our environment.

- Within the physics topics, students will look in more detail at radiation. They will study the interaction of
light waves with different surfaces and substances, radiation from unstable radioactive atoms and the
impact of our understanding of momentum and motion on safety in cars and other modes of travel.
Finally, they will look atthe impact of forces on different surfaces both in solids and fluids. Building on
knowledge of circuits from Year 8, students will look at the relationship between current, potential
difference and resistance. They will link this to transfer of energy across the country. Finally, building on
their Year 9 studies, separate sciences students will take a deeper look at waves and its relation to seismic
activity.

Secure Disciplinary Knowledge:

- Students use models to represent a range of different scientific phenomenon and can discuss the
limitations of using these. They test hypotheses using more complicated scientific investigations and use
the data from these quantitatively and qualitatively. They are able to suggest a range of techniques that
would be appropriate to use within an investigation and are able to discuss why they have chosen one
over another. Students can decide on the most appropriate method to present data and are able to
evaluate their data sets based on repeatability, reproducibility, accuracy and precision.

- Students can complete multistep calculations, round numbers to a number of decimal places and
calculate the volume of different 3D shapes. They will also be able to use a tangentto complete
quantitative analysis of data presented in a graph.

- Students will have discussions around the start of life, our understanding of nuclear radiation and its
possible impact on our society in light of energy shortages. There will also be further opportunities to
develop students knowledge of their impact on the world around them (e.g. distribution of organisms).




Year 10 Long term plan — Combined Science

Autumn 1

Autumn 2

Spring 1

Spring 2

Summer 1

Summer 2

Topics: B8 Photosynthesis, B9 Respiration, C5
Chemical changes, C6 Electrolysis

Knowledge:

1. Photosynthesis

2. The rate of photosynthesis

3. RP: Light intensity and rate of
photosynthesis

4 How plants use glucose

5. Making the most of photosynthesis

6. Aerobic respiration

7 The response to exercise

8 Anaerobic respiration

9. Metabolism and the liver

10. The reactivity series

11.  Displacement reactions

12.  Extracting metals

13.  Salts from metals

14.  Salts from insoluble bases

15.  Making more salts

16. RP: Making asalt from a metal carbonate

17. Neutralisation and the pH scale

18 Strongand weak acids

19. Introduction to electrolysis

20. Changes at the electrodes

21. The extraction of aluminium

22.  Electrolysis of agueoussolutions

23.  RP:Investigating the electrolysis of
solutions

Skills:

Writing a method

Reproducibility and repeatability Following a
given method

Following a given risk assessment Writing a risk
assessment (hazards, risks, precautions)
Spotting errors (random, systematic, zero
errors)

Identifying trends in data from graphs.
Independent, dependent and control

Assessments:
Biology — Bioenergetics Test
Chemistry — Chemical changes Test

Topics: P6 Molecules and matter, P7
Radioactivity, B10 The human nervous
system, B11 Hormonal control in humans and
plants

Knowledge:

Density

RP: Density tests

States of matter

Changes of state

Internal energy

Specific latent heat

Gas pressureand temperature
Atoms and radiation

The discovery of the nucleus
Changes in the nucleus

More about alpha, betaand gamma
radiation

Activity and half-life

Principles of homeostasis

The structure and function of the
human nervous system

15. RP: Measuringreaction times

16.  Reflex actions

17.  Principles of hormonal control

18  The control of blood glucose levels
19. Treating diabetes

20. The role of negative feedback

21.  Human reproduction

22. Hormones and the menstrual cycle
23.  The artificial control of fertility

24.  Infertility treatments
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Skills:

Comparing two different processes
Spotting anomalies and reasons for them
Spotting errors (random, systematic, zero
errors)

Reasons for random, systematic and zero
errors)

Using a manual or digital scale

Assessments:

Physics — Particle model Test

Physics — Atomic structure Test

Biology — Homeostasis and response test

Topics: B12 Reproduction, C7 Energy
changes, C8 Rates and equilibrium

Knowledge:

Types of reproduction

Cell division in sexual reproduction
DNA and thegenome

Inheritance in action

More about genetics

Inherited disorders

Screening for genetic disorders
Exothermic and endothermic reactions
RP: Investigating temperature changes
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10.  Usingenergy transfers from reactions

11.  Reaction profiles

12.  Bond energy calculations

13.  Rate of reaction

14.  Collision theory and surface area

15. The effect of temperature

16.  The effect of concentration and
pressure

17.  RP: The effect of concentration on rate
of reaction

18.  The effect of catalysts

19.  Reversible reactions

20. Energyand reversible reactions
21.  Dynamic equilibrium

22.  Altering conditions

Skills:

Writing instructions

Creating own hypothesis

Independent, dependent and control
Reproducibility and repeatability Following a
given method

Following a given risk assessment Writing a
risk assessment (hazards, risks, precautions)
Spotting errors (random, systematic, zero
errors)

Identifying trends in data from graphs
Calculating rates of reaction

Calculations involving moles, mass and Mr

Assessments:
Chemistry — Energy changes Test
Chemistry — Rate of reaction Test

Topics: P8 Forces in balance, P9
Motion, P10 Force and motion

Knowledge:

Vectorsand scalars

Forces between objects

Resultant forces

Centre of mass

The parallelogram of forces

Resolution of forces

Speed and distance-time

graphs

Velocity and acceleration

9. More about velocity-time
graphs

10.  Analysing motion graphs

11.  Forces and acceleration

12.  RP: Investigating force and
acceleration

13. Weight and terminal vel ocity

14.  Forces and braking

15.  Momentum

16.  Forces and elasticity

17.  RP: Stretch tests
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Reteach lessons (Revision lessons)

Skills:

Using a manual or digital scale
Rearranging and using equations
Stating the resolution
Explaining why certain apparatus is
used

Sketch graph

Using a manual or digital scale
Making predictions from data
Gradient

Area under agraph

Drawing lines of best fit
Tangents

Assessments:
Physics — Forces Test

Topics: C9 Crude oil and fuels, C10
Chemical analysis, P11 Wave
properties

Knowledge:
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Hydrocarbons

Fractional distillation of oil
Burning hydrocarbon fuels
Cracking hydrocarbons
Pure substances and mixtures
Analysing chromatograms
RP: Calculating Rf values
Testing for gases

The nature of waves

The properties of waves
Reflection and refraction
More about waves

RP: Investigating waves

Reteach lessons (Revision lessons)

Skills:

Rearranging and using equations
Stating the resolution
Explaining why certain apparatus is

used

Sketch graph

Using a manual or digital scale
Making predictions from data
Gradient

Area under agraph

Writing balanced symbol equations

Assessments:
Chemistry — Organic chemistry Test
Chemistry — Chemical analysis Test

Topics: B15 Adaptations,
interdependence, and competition

Knowledge:

1. The importance of
communities

2. Organismsin their

environment

Distribution and abundance

4. RP: Investigating population

size

Competition in animals

Competition in plants

Adapt and survive

Adaptation in animals

Adaptations in plants
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Reteach lessons (Revision lessons)

Skills:

Writing a method

Reproducibility and repeatability
Following a given method
Following a given risk assessment
Writing arisk assessment (hazards,
risks, precautions)

Explaining properties of types of
bonding

Reproducibility and repeatability
Explaining differences between
waves

Assessments:

Mock Exam - AQA June Series
(June/July): AQA Paper 1 June (of
previous year) x 3 (separate or
trilogy, no synergy) from previous
year.




Year 10 Long term plan — Separate Sciences

Autumn 1

Autumn 2

Spring 1

Spring 2

Summer 1

Summer 2 I

Topics: B9 Respiration, C5 Chemical
changes, C6 Electrolysis, P6 Molecules
and matter

Knowledge:

Aerobic respiration

The response to exercise

Anaerobic respiration

Metabolism and the liver

The reactivity series

Displacement reactions

Extracting metals

Salts from metals

Salts from insoluble bases

Making more salts

RP: Making a salt from a metal

carbonate

12.  Neutralisation and the pH scale

13.  Strongand weak acids

14.  Introduction to electrolysis

15. Changes at the electrodes

16.  The extraction of aluminium

17.  Electrolysis of aqueous solutions

18 RP: Investigating the electrolysis of
solutions

19. Density

20. RP: Density tests

21.  States of matter

22.  Changes of state

23. Internal energy

24.  Specific latent heat

25. Gas pressureand temperature

26. Gas pressureand volume
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Skills:

Writing a method

Reproducibility and repeatability
Following a given method

Following a given risk assessment
Writing a risk assessment (hazards, risks,
precautions)

Spotting errors (random, systematic,
zero errors)

Identifying trends in data from graphs.
Independent, dependent and control
variables

Assessments:

Biology — Bioenergetics Test
Chemistry — Chemical changes Test
Physics — Particle model Test

Topics: C7 Energy changes, P7 Radioactivity, B10 The
human nervous system, C8 Rates and equilibrium

Knowledge:

1. Exothermic and endothermic reactions
2. RP: Investigating temperature changes
3. Using energy transfers from reactions

4. Reaction profiles

5. Bond energy calculations

6. Chemical cells and batteries

7. Fuel cells

8. Atoms and radiation

9. The discovery of the nucleus

10. Changes in the nucleus

11.  More about alpha, betaand gamma radiation
12, Activity and half-life

13.  Nuclear radiation in medicine

14.  Nuclear fission

15.  Nuclear fusion

16.  Nuclear issues

17.  Principles of homeostasis

18, The structureand function of the human

nervous system
19. RP: Measuringreaction times
20. Reflex actions
21.  The brain
22. The eye
23.  Common problems of the eye
24.  Rate of reaction

25.  Collision theory and surface area

26. The effect of temperature

27. The effect of concentration and pressure
28.  RP:The effect of concentration on rate of

reaction

29. The effect of catalysts
30. Reversible reactions

31.  Energyand reversible reactions

32.  Dynamic equilibrium
33.  Altering conditions

Skills:
Comparing two different processes

Spotting anomalies and reasons for them
Spotting errors (random, systematic, zero errors)
Reasons for random, systematic and zero errors)

Using a manual or digital scale
Calculating rates of reaction

Calculations involving moles, mass and Mr

Assessments:

Chemistry — Energy changes Test
Physics — Atomic structure Test
Chemistry — Rates of reaction Test

Topics: B11 Hormonal coordination, B12
Homeostasis in action, P8 Forcesin
balance

Knowledge:

Principles of hormonal control

The control of blood glucose levels
Treating diabetes

The role of negative feedback
Human reproduction

Hormones and the menstrual cycle
The artificial control of fertility
Infertility treatments

Plant hormones and responses

RP: Investigating newly germinated
shoots

11.  Usingplant hormones

12.  Controlling body temperature

13.  Removing waste products

14.  The human kidney

15.  Dialysis — an artificial kidney

16.  Kidney transplants

17. Vectorsand scalars

18  Forces between objects

19. Resultantforces

20. Moments at work

21.  More about levers and gears

22.  Centre of mass

23.  Moments and equilibrium

24.  The parallelogram of forces

25.  Resolution of forces
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Skills:

Writing instructions

Creating own hypothesis

Independent, dependent and control
Reproducibility and repeatability
Following a given method

Following a given risk assessment
Writing a risk assessment (hazards, risks,
precautions)

Spotting errors (random, systematic, zero
errors)

Identifying trends in data from graphs

Assessments:
Biology — Homeostasis and response Test

Topics: P9 Motion, B13 Reproduction,
P10 Force and motion

Knowledge:

Speed and distance-time graphs

Velocity and acceleration

More about velocity-time graphs

Analysing motion graphs

Types of reproduction

Cell division in sexual reproduction

The best of both worlds

DNA and thegenome

DNA structure and protein

synthesis

10. Gene expression and mutation

11.  Inheritance in action

12. More about genetics

13.  Inherited disorders

14.  Screeningfor genetic disorders

15.  Forces and acceleration

16. RP: Investigating force and
acceleration

17. Weight and terminal velocity

18.  Forces and braking

19. Momentum

20. Usingconservation of momentum

21.  Impact forces

22. Safety first

23.  Forces and elasticity
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Skills:

Using a manual or digital scale
Rearranging and using equations
Stating the resolution
Explaining why certain apparatus is used
Sketch graph

Using a manual or digital scale
Making predictions from data
Gradient

Area under agraph

Drawing lines of best fit
Tangents

Assessments:
Physics — Test

Topics: P11 Force and pressure, C9
Crude oil and fuels, C10 Organic
reactions, C11 Polymers, P12 Wave
properties

Knowledge:

Pressure and surfaces
Pressure in a liquid at rest
Atmospheric pressure
Upthrust and flotation
Hydrocarbons

Fractional distillation of oil
Burning hydrocarbon fuels
Cracking hydrocarbons
Reactions of alkenes
Structures of alcohols,
carboxylic acids, and esters
11.  Reactions and uses of alcohols
12.  Carboxylic acids and esters
13.  Addition of polymerisation
14. Condensation polymerisation
15.  Natural polymers

16. DNA

17.  The nature of waves

18 The properties of waves
19.  Reflection and refraction
20. More about waves

21.  Sound waves

22.  The uses of ultrasound

23. Seismic waves
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Skills:

Rearranging and using equations
Stating the resolution

Explaining why certain apparatus is
used

Sketch graph

Using a manual or digital scale
Making predictions from data
Gradient

Area under agraph

Writing balanced symbol equations

Assessments:
Physics — Forces Test
Chemistry — Organic chemistry Test

Topics: C12 Chemical analysis, B16
Adaptation and interdependence

Knowledge:

1. Pure substances and

mixtures

Analysing chromatograms

RP: Calculating Rf values

Testing for gases

Tests for positive ions

Tests for negative ions

RP: Identifying unknown

ionic compounds

Instrumental analysis

9. The importance of
communities

10. Organismsin their
environment

11.  Distribution and abundance

12.  RP: Investigating population
size

13.  Competition in animals

14.  Competition in plants

15. Adaptand survive

16. Adaptation in animals

17. Adaptations in plants
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Skills:

Writing a method
Reproducibility and repeatability
Following a given method
Following a given risk assessment
Writing arisk assessment (hazards,
risks, precautions)

Explaining properties of types of
bonding

Reproducibility and repeatability
Explaining differences between
waves

Reteach lessons (Revision lessons)

Assessments:

Chemistry — Chemical analysis Test
Mock Exam - AQA June Series
(June/July): AQA Paper 1 June (of
previous year) x 3 (separate or
trilogy, no synergy) from previous
year.




Year 11 Long term plan

Secure Substantive Knowledge:

These units of work have been placed here as they require students to have good conceptual
understanding of a wide range of different topics. They require students to have this understanding as
they link multiple topics together and without secure knowledge of each contributing area, students
will struggle to have the working memory to be able to make these connections.

Within the biology topics, students build upon their Year 10 learning of DNA and genes to learn
about how humans make use of our understanding of these to our advantage through cloning
and genetic engineering. They complete their Biology journey by learning about feeding
relationships, which builds upon their Year 8 and Year 9 learning and gain an insight into the
impact, both positive and negative, of increasing human population on our environment.

Within the chemistry topics, students look at the changes that have occurred to our planet since
it’s creation and the impact that humans are having during our lifetime. They will also learn
aboutthe use of resources by humans and how science has enabled us to manufacture new
materials that allow us to live our lives with more ease.

Finally, within the physics topics, students build upon their Year 8 and Year 9 learning to
understand the effect of magneticfields and their uses in generators. Students revisit their
previous learning about waves in order to understand the electromagnetic spectrum and
different types of waves. In separate sciences, students will learn about the solar system and the
universe.

The content in this year is designed to finish by February (Combined Sciences) / March (Separate
Sciences) in Year 11 to allow for some time to revise and practice core concepts that students
may need additional support with.

Secure Disciplinary Knowledge:

During this final unit, students are expected to be able to pull together all of the skills that they
have developed over the previous five years. They build on their concepts of how scientific
theories have developed, discussing investigative processes such as Dolly the sheep and by
looking at what has gone wrong and using this to develop hypotheses that can then be tested.
Students are expected to process data quantitatively and qualitatively from graphs and tables.
They have opportunities to develop their use of multistep equations. Students have
opportunities to discuss fertility and contraception and the debates that occur between science
and religion. They also learn more about the impact of science on our lives, for example, in
looking at our use of motor effect within Physics and stem cells within Biology and treatment of
medical conditions using these.




Year 11 Long term plan — Combined Science

Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1
Topic: C11 The Earth’s atmosphere, C12 The Topics: B16 Organising an ecosystem, B17 Interleaved practice and application to Interleaved practice and application to Interleaved practice and
Earth’sresources, B13 Variation and evolution, | Biodiversity and ecosystems, P12 Electromagnetic different contexts different contexts application to different contexts

B14 Genetics and evolution

Knowledge:

1. History of our atmosphere

2. Ourevolving atmosphere

3. Greenhouse gases

4.  Global climate change

5. Atmospheric pollutants

6.  Finite and renewable resources

7.  Water safe to drink

8. RP: Analysis and purification of water
samples

9.  Treating wastewater

10. Extracting metals from ores

11. Life cycle assessments

12. Reduce, reuse, and recycle

13. Variation

14. Evolution by natural selection

15. Selective breeding

16. Genetic engineering

17. Ethics of genetictechnologies

18. Evidencefor evolution

19. Fossilsand extinction

20. Moreabout extinction

21. Antibiotic resistant bacteria

22. Classification

23. New systems of classification

Weekly intervention and revision lessons

Skills:

Writing instructions

Evaluating theories of how the atmosphere has
changed

Suggest explanations for the conclusion

Assessments:
Chemistry of the atmosphere Test
Biology — Inheritance Test

waves, P13 Electromagnetism

Knowledge:

Feeding relationships

Materials cycling

The carbon cycle

The human population explosion

Land and water pollution

Air pollution

Deforestation and peat destruction

Global warming

Maintaining biodiversity

10. The electromagnetic spectrum

11. Light, infrared, microwaves, and radio waves

12. RP: Absorption and emission of infrared
radiation

13. Communications

14. Ultravioletwaves, X-rays, and gamma rays

15. X-raysin medicine

16. Magnetic fields

17. Magnetic fields of electric currents

18. The motor effect
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Weekly intervention and revision lessons

Skills:

Comparing two different processes

Spotting anomalies and reasons for them
Spotting errors (random, systematic, zero errors)
Reasons for random, systematic and zero errors)
Issues and improvements of method Histogram
Frequency Table

Assessments:

Mock 1 (Nov): AQA Paper 1June (of the previous
year) x 3 (either separate or combined)

Biology — Ecology Test

Physics — Magnetism Test

Address gaps in knowledge and build on
links between different topics when applied
to arange of scenarios

Biology Paper 2
Chemistry Paper 2

Physics Paper 2

Assessments:

Mock 2 (February): AQA Paper 2 June (of the
previous year) x 3 (either Separate or
combined)

Address gaps in knowledge and build on
links between different topics when
applied to a range of scenarios
Biology Paper 1
Chemistry Paper 1

Physics Paper 1

Address gaps in knowledge and
build on links between different
topics when applied to a range of
scenarios
Physics Paper 1 & 2
Chemistry Paper 1 &2

Biology Paper 1 & 2




Year 11 Long term plan — Separate Sciences

Autumn 1

Autumn 2

Spring 1

Spring 2

Summer 1

Topic: C13 Our atmosphere, C14 The Earth’s
resources, C15 Using our resources

Knowledge:

History of our atmosphere

Our evolving atmosphere
Greenhouse gases

Global climate change

Atmospheric pollutants

Finite and renewable resources
Water safe to drink

RP: Analysis and purification of water
samples

9.  Treating wastewater

10. Extracting metals from ores

11. Life cycle assessments

12. Reduce, reuse, and recycle

13. Rusting

14. Useful alloys

15. The properties of polymers

16. Glass, ceramics, and composites

17. Making ammonia —the Haber process
18. The economics of the Haber process
19. Making fertilisers in the lab

20. Making fertilisers in industry
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Weekly intervention and revision lessons

Skills:

Writing instructions

Evaluating theories of how the atmosphere
has changed

Suggest explanations for the conclusion

Assessments:
Chemistry — Chemistry of the atmosphere
Test

Topics: B14 Variation and evolution, B15 Genetics
and evolution, B17 Organisation of an ecosystem

Knowledge:

1. Variation

2. Evolution by natural selection
3. Selective breeding

4.  Genetic engineering

5. Cloning

6.  Adult cell cloning

7.  Ethics of genetictechnologies
8.  The history of genetics

9.  Theories of evolution

10. Accepting Darwin’s ideas

11. Evolution and speciation

12. Evidence for evolution

13. Fossilsand extinction

14. More about extinction

15. Antibiotic-resistant bacteria
16. Classification

17. New systems of classification
18. Feeding relationships

19. Materials cycling

20. The carbon cycle

21. Ratesof decomposition

22. RP: The rate of decay

Weekly intervention and revision lessons

Skills:

Comparing two different processes

Spotting anomalies and reasons for them
Spotting errors (random, systematic, zero errors)
Reasons for random, systematic and zero errors)
Issues and improvements of method Histogram
Frequency Table

Assessments:

Biology — Inheritance Test

Mock 1 (Nov): AQA Paper 1June (of the previous
year) x 3 (either separate or combined)

Topics: B18 The effect of human interactions on ecosystems
and biodiversity, P13 Electromagnetic waves, P14 Light

Knowledge:

1.  The human population explosion

2. Land and water pollution

3. Airpollution

4.  Deforestation and peat destruction

5.  Global warming

6.  The impact of change

7. Maintaining biodiversity

8.  Trophic levels and biomass

9.  Biomasstransfers

10. Factors affecting food security

11. Making food production efficient

12. Sustainable food production

13. The electromagnetic spectrum

14. Light, infrared, microwaves, and radio waves
15. RP: Absorption and emission of infrared radiation
16. Communications

17. Ultravioletwaves, X-rays, and gamma rays
18. X-raysin medicine

19. Reflection of light

20. Refraction of light

21. RP: Investigating refraction of light

22. Light and colour

23. RP: Surfacetests

24. Lenses

25. Using lenses
Weekly intervention and revision lessons

Skills:

Draw electrical circuits and circuit symbols
Using and rearranging equations

Naming apparatus

Using a manual or digital scale

Sketch graph

Suggest explanations for the conclusion

Assessments:
Biology — Ecology Test

Mock 2 (February): AQA Paper 2 June (of the previous year) x

3 (either Separate or combined)

Topics: P15 Electromagnetism, P16
Space

Knowledge:

1.  Magnetic fields

2. Magnetic fields of electric
currents

3 Electromagnetsin devices

4.  The motor effect

5. The generator effect

6. The alternating-current
generator

7. Transformers

8. Transformers in action

9.  Formation of the Solar System

10. The life history of a star

11. Planets, satellites, and orbits

12. The expanding universe

13. The beginning and future of
the Universe

Weekly intervention and revision
lessons
Intereaved practice and
application to different contexts
Address gaps in knowledge and
build on links between different
topics when applied to a range of
scenarios
Biology Paper 2
Chemistry Paper 2

Physics Paper 2

Paper 2 mock exams

Interleaved practice and
application to different
contexts

Address gaps in knowledge
and build on links between
different topics when
applied to a range of
scenarios
Physics Paper 1
Chemistry Paper 1

Biology Paper 1
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