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Chemistry at Spen Valley High School

Topic

Programme of Study

Y9
HT6

5.1 Atomic
Structure
and the
Periodic
Table

Key Knowledge:

This unit forms the basis for all of the GCSE units as it focuses on atoms, elements, mixtures and compounds, and the groups of the periodic table.
Key Vocabulary:

Subatomic particles, atom, elements, electrons, protons, neutrons, period, group, filtration, distillation, evaporation, chromatography, reactivity,
halogens, noble gases, alkali metals.

Prior Learning:

Students have learnt about elements, mixtures and compounds and how to separate them in Y7 half term 5 and in Y8 half term 2

Further Learning:

At KS5 students further develop their understanding of atomic and electronic structure. The electronic configuration of atoms and ions now
includes up to Z=36 in terms of shells and sub-shells (orbitals) s, p and d.

Curriculum Assessments:

Exam practice questions

End of topic Assessment at the end of the Half Term

Helpful Resources

www.educake.co.uk

https://www.aqa.org.uk/find-past-papers-and-mark-schemes

https://www.gcsepod.com/

Yrl0
HT1
and
HT2

5.2 Bonding,
Structure
and the
Properties of
Matter

Key Knowledge:

This unit looks at how atoms form molecules through bonding. This forms their structure and can be used to explain why different substances
behave in different ways. This knowledge of structure and bonding can be used by scientists to engineer new materials with desirable properties.
The properties of these materials may offer new applications in a range of different technologies.

Key Vocabulary:

lonic bonding, covalent bonding, metallic bonding, melting point, boiling point, state symbols, polymers, diamond, graphite, graphene,
nanotubes.

Personal Development:

Students learn about fullerenes and their uses. These are hollow molecules of carbon atoms with hollow shapes. They can be used to deliver
drugs into the human body in the treatment of cancer. This is taught sensitively.

Prior Learning:

Students have learnt about the atomic and electronic structure of atoms in Year 9 ‘Atomic Structure and the Periodic Table’. This is then built
upon when ionic, covalent and metallic bonding are introduced in this unit. lonic bonding is the transfer of electrons and covalent bonding is the
sharing of electrons. The type of bonding determines the properties of the substances.

Further Learning:

At KS5 students learn how electrons arrange themselves as charge clouds that repel each other, and so they arrange themselves as far apart as
possible to minimise the effect of repulsion.

Curriculum Assessments:

Exam practice questions

End of topic Assessment at the end of the Half Term

Helpful Resources

www.educake.co.uk

https://www.aqa.org.uk/find-past-papers-and-mark-schemes

https://www.gcsepod.com/

Y10
HT2
and
HT3

5.3
Quantitative
Chemistry

Key Knowledge:

This unit focuses on quantitative chemistry. This is a very important branch of chemistry because it enables students to calculate known
guantities of materials. For example, how much product can be made from a known starting material or how much of a given component is
present in a sample.

Key Vocabulary:

Conservation of mass, relative formula mass, percentage mass, thermal decomposition, uncertainty, mole, Avogadro’s constant, reactants,
products, limiting reactant, concentration.

Prior Learning:

Students learnt the element symbols and the structure of atoms in Y9 ‘Atomic Structure and the Periodic Table’. However, it is not until Y10 that
students will learn how to write symbol equations and balance these equations in ‘Bonding, Structure and the Properties of Matter’. In this unit
students will use this prior knowledge to work out relative formula mass. They will then use this knowledge to work out moles, concentrations,
volumes and masses of substances.

Further Learning:

At KS5 students revisit the mole and Avogadro’s constant. This forms the basis of further quantitative chemistry calculations.

Curriculum Assessments:

Exam practice questions

End of topic Assessment at the end of the Half Term

Helpful Resources

www.educake.co.uk

https://www.aqa.org.uk/find-past-papers-and-mark-schemes

https://www.gcsepod.com/

Y10
HT3
and
HT4

5.4 Chemical
Changes

Key Knowledge:

This unit focuses on understanding chemical changes. By understanding these changes scientists can predict exactly what new substances are
formed and use this knowledge to develop a wide range of different materials and processes. This also helps biochemists to understand the
complex reactions that take place in living organisms. The main content covered includes the reactivity series, reactions of metals and acids,
neutralisation, strong and weak acids and electrolysis.

Key Vocabulary:

Oxidation, reduction, neutralisation, pH scale, electrolysis, strong acid, weak acid, concentrated, dilute, electrolysis.

Personal Development:

The concept that metals are running out is introduced in this module. Students are asked to think about the impact of this on a national and
global scale.

Prior Learning:
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Students learnt about metals in Y7 half term 5. In Y8 half term 5 ores and metal extraction were covered. Chemical reactions were introduced in
the Y7 half term 2 and in Y8 half term 2.

Further Learning:

At KS5 Students convert concentration of hydrogen ions into pH and vice versa. They also calculate the pH of a solution of a strong acid from its
concentration.

Curriculum Assessments:

Exam practice questions

End of topic Assessment at the end of the Half Term

Helpful Resources

www.educake.co.uk

https://www.aga.org.uk/find-past-papers-and-mark-schemes

https://www.gcsepod.com/

Y10 | 5.5 Energy Key Knowledge:
HT5 | Changes This unit focuses on the energy changes that take place when chemical reactions happen. Energy is needed for breaking and making bonds during
reactions. These heating and cooling effects can be useful in real life applications such as in heat packs for injuries to the body.
Key Vocabulary:
Conservation of energy, exothermic, endothermic, activation energy, reaction profile.
Why Now?
Prior Learning:
Students learnt about exothermic and endothermic reactions in Year 8 half term 2’ In Y8 during half term 3 basic electricity concepts were taught.
This develops in this unit to go into more detail about batteries and fuel cells (triple GCSE only).
Further Learning:
At KS5 Students learn about enthalpy changes and learn about Hess’s Law which states that regardless of the multiple stages or steps of a
reaction, the total enthalpy change for the reaction is the sum of all changes.
Curriculum Assessments:
Exam practice questions
End of topic Assessment at the end of the Half Term
Helpful Resources
www.educake.co.uk
https://www.aqa.org.uk/find-past-papers-and-mark-schemes
https://www.gcsepod.com/
Y10 | 5.6 The Rate | Key Knowledge:
HT5 | and Extent This unit focuses on the factors that can be changed to increase the rate of a reaction. The concept of reversible reactions is also explored in more
and | of Chemical | details and how different conditions can affect the yield of the product. This is useful as many companies rely upon making sure they create as
HT6 | Change much product as possible.
(yril Key Vocabulary:
HT1) Rate of reaction, activation energy, concentration, surface area, temperature, catalyst, reversible reaction, equilibrium, Le Chatelier’s Principle.
Prior Learning:
Atoms have been a fundamental part of KS3 and taught in Y9 in ‘Atomic Structure and the Periodic Table’. This unit introduces ‘collision theory’
where atoms / molecules must collide with enough energy to cause a reaction.
Further Learning:
At KS5 Students learn more about kinetics. The Maxwell-Boltzmann distribution is used to explain why a small temperature increase can lead to
a large increase in rate.
Curriculum Assessments:
Exam practice questions
End of topic Assessment at the end of the Half Term
Helpful Resources
www.educake.co.uk
https://www.aqa.org.uk/find-past-papers-and-mark-schemes
https://www.gcsepod.com/
Y11 5.7 Organic Key Knowledge:
HT1 | Chemistry This unit focuses on the chemistry of carbon compounds and asks students to think about why carbon is so important. This branch of chemistry

gets its name from the fact that the main sources of organic compounds are living, or once-living materials from plants and animals. These
sources include fossil fuels which are a major source of feedstock for the petrochemical industry.

Key Vocabulary:

Crude oil, hydrocarbons, alkanes, alkenes, fractional distillation, volatility, viscosity, cracking.

Personal Development:

Triple science considers the fact that DNA is a biological polymer. Here linkages can be made between chemistry and biology and so brings the
opportunity in to discuss DNA fingerprinting.

Prior Learning:

In year 7 students have learnt about particles, atoms and elements during half term 5. Particle theory, mixtures and separating techniques
(evaporation, distillation and chromatography) in Y8 half term 2. In Y7 and Y8 they have looked at the difference between chemical and physical
changes. In Y9 ‘Atomic Structure and the Periodic Table’, they revisited atoms, elements, compounds and mixtures which then led onto states of
matter and state symbols. This unit builds upon that earlier knowledge to consider crude oil as a mixture and an important raw material.
Further Learning:

At KS5 there is a large emphasis on organic chemistry. Students look at the role of CFCs in depleting the ozone layer and study more in depth
about alkenes, alkanes and alcohols.

Curriculum Assessments:

Exam practice questions

End of topic Assessment at the end of the Half Term

Helpful Resources

www.educake.co.uk

https://www.aga.org.uk/find-past-papers-and-mark-schemes

https://www.gcsepod.com/
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Y11 5.8 Chemical | Key knowledge:

HT2 | Analysis This unit focuses on a wide range of analytical tests. The tests are based on reactions that produce a gas with distinctive properties, or a colour
change or an insoluble solid that appears as a precipitate.

Key vocabulary:

Mixture, formulation, pure, impure, chromatography, retention factor.

Personal Development:

Forensic scientists and drug control scientists rely on such instrumental methods in their work.

Prior Learning:

In Y7 students have learnt about particles, atoms and elements in half term 5. This developed to particle theory, mixtures and separating
techniques (evaporation, distillation and chromatography) in Y8 half term 2. In Y9 they revisited atoms, elements, compounds and mixtures in
‘Atomic Structure and the Periodic Table’ which then led onto states of matter and state symbols. This unit builds upon the work on elements,
mixtures and compounds to look at pure / impure substances. It then looks at how we design mixtures for specific jobs (formulations) and how
we use the technique of chromatography to separate mixtures.

Further Learning:

At KS5 more methods of chromatography are introduced such as TLC (thin layer chromatography), CC (column chromatography) and GC (gas
chromatography).

Curriculum Assessments:

Exam practice questions

End of topic Assessment at the end of the Half Term

Helpful Resources

www.educake.co.uk

https://www.aga.org.uk/find-past-papers-and-mark-schemes

https://www.gcsepod.com/

Y11 5.9 Key Knowledge:
HT3 | Chemistry of | This unit focuses on big issues that affect our planet such as the changing atmosphere, pollutants, the greenhouse effect, global warming and our
the carbon footprint.

Atmosphere | Key Vocabulary:

Man-made, natural, algae, photosynthesis, sedimentary, greenhouse effect, radiation, carbon footprint, combustion, particulates.

Personal Development:

Students discuss the Greenhouse Effect and Global Warming. They are asked to think about how they contribute to this issue and what they
could do to reduce their impact. Students also analyse their own carbon footprint. This makes them question whether or not they are being
socially responsible.

Prior Learning:

In Year 8 half term 4 students have learnt about photosynthesis and the role this plays in removing carbon dioxide from the atmosphere. In Year
8 half term 5, pollution and climate change are introduced. In Year 8 half term 4 deforestation is also taught which shows the impact of humans
upon natural processes.

Further Learning:

At KS5 these environmental issues are covered more extensively in Environmental Science.

Curriculum Assessments:

Exam practice questions

End of topic Assessment at the end of the Half Term

Helpful Resources

www.educake.co.uk

https://www.aga.org.uk/find-past-papers-and-mark-schemes

https://www.gcsepod.com/

Y11 | 5.10 Using Key Knowledge:

HT4 | Resources This unit focuses on the Earth’s natural resources and how they are used to make useful products. In order to be sustainable, these natural
resources need to be conserved. The effect of using these natural resources is considered on an environmental level. What can we do to make
sure that these resources are not running out? This topic covers recycling, life-cycle assessments and how to get water that is safe to drink.
Key Vocabulary:

Finite, sustainable development, natural products, synthetic products, renewable resource, potable water, pure water, sterilising, bioleaching,
phytomining, lifecycle assessment.

Personal Development:

Students are asked to think about other countries in the World where drinking water is not safe. What is the impact of this upon human life?
Sustainability and our role as responsible citizens are also considered.

Prior Learning:

In Year 8, metal ores and their extraction are taught in half term 5. This also unit covers the environmental impact of pollution.

Further Learning:

At KS5 these environmental issues are covered more extensively in Environmental Science.

Curriculum Assessments:

Exam practice questions

End of topic Assessment at the end of the Half Term

Helpful Resources

www.educake.co.uk

https://www.aga.org.uk/find-past-papers-and-mark-schemes

https://www.gcsepod.com/
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