St Mary’s Catholic School
Department Curriculum Planning
Department: Science

Year Group: Year 11 (Chemistry)

This is the plan for the taught curriculum during achievement period: Assessment Period 2 (November/December to March)

	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics 'Making materials’, ‘Extracting metals’, ‘Using resources’ and ‘Chemistry of the atmosphere’.
Students are taught the topics so that they can gain a full understanding of the core principles of Chemistry and enable them to achieve their full potential at GCSE.

	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS3
Types of reactions
- Combustion is a reaction with oxygen in which
energy is transferred to the surroundings as heat
and light.
Thermal decomposition is a reaction where
a single reactant is broken down into simpler
products by heating.
Chemical changes can be described by a
model where atoms and molecules in reactants
rearrange to make the products and the total
number of atoms is conserved.

Climate
- Carbon is recycled through natural processes
in the atmosphere, ecosystems, oceans and
the Earth’s crust (such as photosynthesis and
respiration) as well as human activities (burning
fuels).
Greenhouse gases reduce the amount of
energy lost from the Earth through radiation and
therefore the temperature has been rising as the
concentration of those gases has risen.
Scientists have evidence that global warming
caused by human activity is causing changes in
Climate.

Earth's resources
- There is only a certain quantity of any resource on
Earth, so the faster it is extracted, the sooner it
will run out. Recycling reduces the need to extract
resources.
Most metals are found combined with other
elements, as a compound, in ores. The more
reactive a metal, the more difficult it is to separate
it from its compound. Carbon displaces less
reactive metals, while electrolysis is needed for
more reactive metals.

Metals and non-metals
Metals and non-metals react with oxygen to form
oxides which are either bases or acids.
Metals can be arranged as a reactivity series
in order of how readily they react with other
substances.
Some metals react with acids to produce salts
and hydrogen.

Separating mixtures
A pure substance consists of only one type of element or
compound and has a fixed melting and boiling point. Mixtures may
be separated due to differences in their physical properties.
The method chosen to separate a mixture depends on which
physical properties of the individual substances are different.

Practical Skills Covered in KS3
- Students should 


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Students complete this topic as it brings together many concepts that they have covered, as well as complementing knowledge that is being covered in Biology at this time. 

These topics further develop upon the scientific content covered at KS3 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS3.

Rationale for timing of this topic
Students cover these topics in year 9 as it forms the basis of their scientific understanding moving forward into year 10 and year 11. In addition, these topics embed and build upon the knowledge and skills covered in the KS3 curriculum.


	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	Haber process (Separate Chemistry only)
- Students should recall that the Haber process is used to manufacture ammonia, which can be used to produce nitrogen-based fertilisers. The raw materials for the Haber process are nitrogen and hydrogen. 
-Students should be able to recall a source for the nitrogen and a source for the hydrogen used in the Haber process. The purified gases are passed over a catalyst of iron at a high temperature (about 450°C) and a high pressure (about 200 atmospheres). Some of the hydrogen and nitrogen reacts to form ammonia. The reaction is reversible so some of the ammonia produced breaks down into nitrogen and hydrogen: nitrogen + hydrogen ammonia On cooling, the ammonia liquefies and is removed. The remaining hydrogen and nitrogen are recycled. 
-Students can describe that the compounds of nitrogen, phosphorus and potassium are used as fertilisers to improve agricultural productivity. NPK fertilisers contain compounds of all three elements. Industrial production of NPK fertilisers can be achieved using a variety of raw materials in several integrated processes. NPK fertilisers are formulations of various salts containing appropriate percentages of the elements. Ammonia can be used to manufacture ammonium salts and nitric acid. Potassium chloride, potassium sulfate and phosphate rock are obtained by mining, but phosphate rock cannot be used directly as a fertiliser. Phosphate rock is treated with nitric acid or sulfuric acid to produce soluble salts that can be used as fertilisers. 
-Students should be able to: • recall the names of the salts produced when phosphate rock is treated with nitric acid, sulfuric acid and phosphoric acid • compare the industrial production of fertilisers with laboratory preparations of the same compounds, given appropriate information.


Anticipated Gaps
- Students will have covered equilibria in a previous topic, recalling this will be very important as the Haber process is a great example of this. Lots of models will help students.
-Students will also benefit from looking a real-world examples and news articles for fertilisers and connecting the knowledge to Biology (farming, biodiversity and leaching).


Alternative ways of extracting metals (Separate Chemistry only)
- Students should recall that the Earth’s resources of metal ores are limited. Copper ores are becoming scarce and new ways of extracting copper from low-grade ores include phytomining, and bioleaching. These methods avoid traditional mining methods of digging, moving and disposing of large amounts of rock. Phytomining uses plants to absorb metal compounds. The plants are harvested and then burned to produce ash that contains metal compounds. Bioleaching uses bacteria to produce leachate solutions that contain metal compounds. The metal compounds can be processed to obtain the metal. For example, copper can be obtained from solutions of copper compounds by displacement using scrap iron or by electrolysis. 

Anticipated Gaps
- -Students will also benefit from looking a real-world examples and news articles for fertilisers and connecting the knowledge to Biology (farming, biodiversity and leaching).


Using the Earth’s resources
- Students should be able to describe that humans use the Earth’s resources to provide warmth, shelter, food and transport. Natural resources, supplemented by agriculture, provide food, timber, clothing and fuels. Finite resources from the Earth, oceans and atmosphere are processed to provide energy and materials. Chemistry plays an important role in improving agricultural and industrial processes to provide new products and in sustainable development, which is development that meets the needs of current generations without compromising the ability of future generations to meet their own needs. Students should be able to: state examples of natural products that are supplemented or replaced by agricultural and synthetic products, distinguish between finite and renewable resources given appropriate information.
- Students can describe that water of appropriate quality is essential for life. For humans, drinking water should have sufficiently low levels of dissolved salts and microbes. Water that is safe to drink is called potable water. Potable water is not pure water in the chemical sense because it contains dissolved substances. The methods used to produce potable water depend on available supplies of water and local conditions. In the United Kingdom (UK), rain provides water with low levels of dissolved substances (fresh water) that collects in the ground and in lakes and rivers, and most potable water is produced by: choosing an appropriate source of fresh water, passing the water through filter beds, sterilising. Sterilising agents used for potable water include chlorine, ozone or ultraviolet light. If supplies of fresh water are limited, desalination of salty water or sea water may be required. Desalination can be done by distillation or by processes that use membranes such as reverse osmosis. These processes require large amounts of energy. Students should be able to: distinguish between potable water and pure water, describe the differences in treatment of ground water and salty water, give reasons for the steps used to produce potable water
- Students should be able to describe that urban lifestyles and industrial processes produce large amounts of waste water that require treatment before being released into the environment. Sewage and agricultural waste water require removal of organic matter and harmful microbes. Industrial waste water may require removal of organic matter and harmful chemicals. Sewage treatment includes: screening and grit removal sedimentation to produce sewage sludge and effluent, anaerobic digestion of sewage sludge, aerobic biological treatment of effluent. Students should be able to comment on the relative ease of obtaining potable water from waste, ground and salt water.
- Students should be able to describe the importance of Life cycle assessments (LCAs) and why they are carried out to assess the environmental impact of products in each of these stages: extracting and processing raw materials, manufacturing and packaging, use and operation during its lifetime, disposal at the end of its useful life, including transport and distribution at each stage. Use of water, resources, energy sources and production of some wastes can be fairly easily quantified. Allocating numerical values to pollutant effects is less straightforward and requires value judgements, so LCA is not a purely objective process. Selective or abbreviated LCAs can be devised to evaluate a product but these can be misused to reach pre-determined conclusions, eg in support of claims for advertising purposes. Students should be able to carry out simple comparative LCAs for shopping bags made from plastic and paper.
- Students can describe the reduction in use, reuse and recycling of materials by end users reduces the use of limited resources, use of energy sources, waste and environmental impacts. Metals, glass, building materials, clay ceramics and most plastics are produced from limited raw materials. Much of the energy for the processes comes from limited resources. Obtaining raw materials from the Earth by quarrying and mining causes environmental impacts. Some products, such as glass bottles, can be reused. Glass bottles can be crushed and melted to make different glass products. Other products cannot be reused and so are recycled for a different use. Metals can be recycled by melting and recasting or reforming into different products. The amount of separation required for recycling depends on the material and the properties required of the final product. For example, some scrap steel can be added to iron from a blast furnace to reduce the amount of iron that needs to be extracted from iron ore. Students should be able to evaluate ways of reducing the use of limited resources, given appropriate information.


Anticipated Gaps
- Students will also benefit from looking a real-world examples and news articles for fertilisers and connecting the knowledge to Biology (farming, biodiversity and leaching) and Physics for renewable energy generation.



Using materials (Separate Chemistry only)
- Corrosion is the destruction of materials by chemical reactions with substances in the environment. Rusting is an example of corrosion. Both air and water are necessary for iron to rust. Corrosion can be prevented by applying a coating that acts as a barrier, such as greasing, painting or electroplating. Aluminium has an oxide coating that protects the metal from further corrosion. Some coatings are reactive and contain a more reactive metal to provide sacrificial protection, eg zinc is used to galvanise iron. Students should be able to: describe experiments and interpret results to show that both air and water are necessary for rusting, explain sacrificial protection in terms of relative reactivity.
- Most metals in everyday use are alloys. Bronze is an alloy of copper and tin. Brass is an alloy of copper and zinc. Gold used as jewellery is usually an alloy with silver, copper and zinc. The proportion of gold in the alloy is measured in carats. 24 carat being 100% (pure gold), and 18 carat being 75% gold. Steels are alloys of iron that contain specific amounts of carbon and other metals. High carbon steel is strong but brittle. Low carbon steel is softer and more easily shaped. Steels containing chromium and nickel (stainless steels) are hard and resistant to corrosion. Aluminium alloys are low density. Students should be able to: recall a use of each of the alloys specified, interpret and evaluate the composition and uses of alloys other than those specified given appropriate information.
- Most of the glass we use is soda-lime glass, made by heating a mixture of sand, sodium carbonate and limestone. Borosilicate glass, made from sand and boron trioxide, melts at higher temperatures than soda-lime glass. Clay ceramics, including pottery and bricks, are made by shaping wet clay and then heating in a furnace. The properties of polymers depend on what monomers they are made from and the conditions under which they are made. For example, low density (LD) and high density (HD) poly(ethene) are produced from ethene. Thermosoftening polymers melt when they are heated. Thermosetting polymers do not melt when they are heated. Students should be able to: • explain how low density and high density poly(ethene) are both produced from ethene • explain the difference between thermosoftening and thermosetting polymers in terms of their structures. Most composites are made of two materials, a matrix or binder surrounding and binding together fibres or fragments of the other material, which is called the reinforcement. Students should be able to recall some examples of composites. Students should be able to, given appropriate information: • compare quantitatively the physical properties of glass and clay ceramics, polymers, composites and metals • explain how the properties of materials are related to their uses and select appropriate materials.

Anticipated Gaps
- Students will also benefit from looking a real-world examples and news articles for fertilisers and connecting the knowledge to Biology (farming, biodiversity and leaching) and Physics for renewable energy generation.



Review of Topic 9: Chemistry of the atmosphere
This provides a fantastic opportunity to recap the knowledge from this topic, but it also ties in with a review of the periodic table, bonding and also topics from Biology (carbon cycle etc). As they are being taught at a similar time in Biology.


Revision
Revision will begin this term, this is vital for students to recall, retrieve and connect their knowledge and build on their understanding.

Students will begin with those topics they did longest ago, reviewing their schema and committing knowledge to their long-term memory. Each class will be slightly different, as they will have different gaps or misconceptions in their knowledge.

Following on from this and into Term 3 students will focus on those areas covered during lockdowns, teachers will assess their understanding and knowledge and then teachers will tailor the lessons to deal with gaps or misconceptions.



	New key terminology students will be taught during this topic/unit

	Topic 10 - Using Resources 
*Alloy: A metal compound made by combining two or more metals together. This process is carried out to give greater strength or resistance to corrosion. 
Bioleaching: Bioleaching uses bacteria to produce leachate solutions that contain metal compounds. 
*Borosilicate glass: Glass made from sand and boron trioxide. It melts at higher temperatures than soda-lime glass. 
*Composite: Most composites are made of two materials, a matrix or binder surrounding and binding together fibres or fragments of the other material, which is called the reinforcement. 
*Corrosion: Corrosion is the destruction of materials by chemical reactions with substances in the environment, e.g. rusting. 
Desalination: The process of removing salt from seawater. 
Displacement: A chemical reaction in which a more reactive element displaces a less reactive element from its compound. 
Electrolysis: The splitting up of an ionic compound using electricity. The electric current is passed through a substance causing chemical reactions at the electrodes and the decomposition of the materials. 
*Electroplating: Electroplating is the process of coating a metal with a thin layer of another metal by electrolysis to improve the metal's corrosion resistance. Finite resources: A non-renewable resource that cannot be readily replaced by natural means at a quick enough pace to keep up with consumption. 
*Galvanise: A process used to protect against corrosion by coating the metal with a protective layer of zinc. Ground water: Water held underground in the soil and crevices in rock. 
Life cycle assessment (LCA): Life cycle assessments are carried out to assess the environmental impact of products in each of these stages: extracting and processing raw materials, manufacturing and packaging, use and operation during its lifetime, disposal at the end of its useful life. 
*NPK fertilisers: Fertilisers which contain compounds of nitrogen, phosphorus and potassium. The fertilisers improve agricultural productivity. 
Ore: A rock from which metal can be extracted. Phytomining: Phytomining uses plants to absorb metal compounds from the soil. The plants are harvested and then burned to produce ash that contains the metal compounds. 
Potable water: Water that is safe to drink. 
Raw materials: The basic material from which a product is made. 
Renewable resources: A natural resource which can be used repeatedly and will not run out due to being naturally replenished. 
*Sacrificial protection: The protection of iron or steel against corrosion by using a more reactive metal. Zinc is often used as a sacrificial metal. 
*Soda-lime glass: Glass made by heating a mixture of sand, sodium carbonate and limestone. Sterilisation: The process used to remove bacteria or living microorganisms from something. Used during the treatment of water. 
Sustainable development: Development that meets the needs of current generations without compromising the ability of future generations to meet their own needs. 
*The Haber process: The process used to manufacture ammonia from hydrogen and nitrogen gas. 
Thermosetting polymers: Polymers which do not melt when heated. 
Thermosoftening polymers: Polymers which melt when heated and can be remoulded into different shapes.


Topic 9 - Chemistry of the Atmosphere 
Acid rain: Rain that is acidic due to dissolved gases, such as sulfur dioxide, produced from the burning of fossil fuels. 
Carbon footprint: The total amount of carbon dioxide and other greenhouse gases emitted over the full life cycle of a product. 
Environmental implication: The effect that the activity has on the environment. 
Fossil fuels: Natural fuels such as coal and gas, formed in the past from the remains of living organisms. 
Global climate change: A long-term shift in global climate patterns. 
Global dimming: A gradual reduction in the amount of light reaching the Earth’s surface. This can be caused by carbon particulates. 
Greenhouse effect: The increase in the temperature of the Earth’s atmosphere due to the greenhouse gases in the atmosphere trapping infra-red radiation from the surface. 
Greenhouse gases: Greenhouse gases include water vapour, carbon dioxide and methane. Greenhouse gases in the atmosphere maintain temperatures on Earth high enough to support life. Particulates: Particulates cause global dimming and health problems for humans. Carbon particulates (soot) are a product of incomplete combustion. 
Photosynthesis: Oxygen was produced in the early atmosphere by photosynthesis of plants and algae. This simultaneously decreased the amount of carbon dioxide in the early atmosphere. Equation for photosynthesis: 6CO2 + 6H2 O→ C6 H1 2O6 + 6O2 . 
Pollutants: A substance introduced into the environment that has undesired effects.


	Plan for Assessment 

	Informal assessment is ongoing through homework, classwork, practical work, contributions to class discussion/group work.

Formal assessment. Students complete an examination in class out of 50 marks. Each score will be reported out of 100 as a ‘Science Point Score’. Similar to UMS, each assessment will be standardised with a mark relating to a science point score- the scale of which will depend on the difficulty of the examination. This will ensure standard scoring across the 3 disciplines. The Science Point Score will be determined from the performance of the cohort – similar to the methodology used for the GCSE examinations. 

All assessments carried out in Year 9 are split into Foundation Tier and Higher Tier.
It is recommended students in Set 1–2 (for a 4 class band) or Set 1-3 (for a 5/6 class band) will take the Higher Tier assessments. 
It is recommended students in Set 3–4 (for a 4-class band) or Set 4-6 (for a 5/6 class band) will take the Foundation Tier assessments. 
The final decision of tier entry for individual students is at the discretion of the teacher.
Students do not have to sit the same tier in the different Science subjects.
Higher tier assessments can attain Science Point Scores from 0 – 100 points.
Foundation tier assessments can attain Science Point Scores from 0 – 69 points.
The Science Point Score will allow for students to compare results across the three subjects.

The content of the examination is as follows:

	Section of Assessment
	Content

	Section A


	GCSE style questions based on previous topics. Some how science works questions embedded.

	Section B


	GCSE style questions based on current topics learnt. Some how science works questions embedded.



This examination will be set by the HoD and will not be known to the class teacher in advance. 
Teachers are to record centrally 1 single mark out of 50 for the final assessed examination. Teachers may choose to record the marks in their planner. Feedback on the examination should be minimal and students spend time after the examinations self-reflecting, indicating three areas of strength in their assessment performance and three areas to develop in line with the Year 9 frameworks.






