Subject Curriculum Map: SPRING TERM 2022-23			Subject: Combined Science			Year Group: Yr11
	Week 
	Topic
	Key Learning Points
	Key Vocabulary
	Assessment

	15 &16
	B14 Genetics and evolution
	[bookmark: _GoBack]End Point: State the evidence for evolution and describe examples of fast evolution e.g. Antibiotic resistance 

Students will:
· List some examples of human variation.
· Categorise some human traits as being due to genetic causes, environmental causes, or both.
· Describe why identical twins share the same genes.
· List some examples of variation in plants and categorise these as being due to genetic causes, environmental causes, or both.
· Suggest reasons why identical twins will start to show variation as they get older.
· Use data to explain why studying identical twins helps scientists investigate which traits have genetic causes.
· Explain why some traits are only due to genetic causes.
· Explain why it is so hard to get valid results from identical-twin studies.
· Discuss some of the issues scientists face when conducting twin studies
· Describe a mutation as a change in the DNA code.
· Describe the theory of evolution by natural selection as a process by which living things have evolved from simple life forms.
· State some useful adaptations.
· Explain how a mutation may lead to a new phenotype.
· Describe the steps that take place during evolution by natural selection.
· Analyse data from an activity modelling natural selection.
· Explain why it is rare that a mutation leads to a new phenotype.
· Apply the theory of evolution by natural selection to suggest how a specific organism evolved.
· Explain how a change in a model can make it useful for explaining something else.
· Describe selective breeding as a process where humans choose which plants or animals to breed together.
· Give one example where selective breeding has been used.
· Choose organisms to breed together to result in desired traits in the offspring.
· Explain the process of selective breeding.
· Explain why humans have used selective breeding.
· Explain what inbreeding is, and why it is a problem in dog breeding.
· Compare and contrast natural and artificial selection.
· Explain in detail how the variation of alleles in a population is reduced through selective breeding.
· Explain in detail why the reduction of variation in a population through selective breeding is a problem.
· Describe GM organisms as containing a gene from another organism, and order the stages of genetic engineering.
· Give examples of GM organisms and describe why they are useful to humans.
· Describe the steps used in genetic engineering to produce GM organisms.
· Analyse data to describe why growing GM crops may be beneficial to a farmer.
· Explain the process of genetic engineering using technical vocabulary (e.g., plasmid, vector, restriction enzymes, marker genes, recombinant DNA).
· Explain how genetic engineering could be used to cure people with inherited disorders, and discuss the limitations.
· Give one concern people may have about growing GM crops.
· Describe why some people are against the cloning of animals.
· Outline the potential benefits and risks of genetic engineering.
· Describe economic and ethical concerns that people may have about cloning animals.
· Evaluate the potential benefits and risks of genetic engineering.
· Explain in detail the significance of events in the field of genetics.

	Variation
Mutation
Natural selection
Selective breeding
Tissues Culture
Genetic modification
	Formative Assessment:

• Each lesson starts with a review starter; the teacher provides feedback and students mark in green pen. 

• Teachers constantly assess students, (for example using questioning, miniwhiteboards, short quizzes and true or false activities) and provide immediate verbal feedback during the lesson. 
• At the end of most lessons there is a short plenary to review learning. Students review their own work in green pen. 

Summative Assessment:
• During each assessment week students complete a summative assessment on all topics from that term.

Homework: 
Tassomai set weekly, GCSE pod, other remedial work set at teacher discretion.

	17 P11 Wave properties
	
	End Point:
Describe the properties of waves waves and analyse the relationships between wave structure. 

Students will:


· State that waves can transfer energy and information without the transfer of matter.
· Identify waves as either transverse or longitudinal; mechanical or electromagnetic.
· Compare transverse and longitudinal waves in terms of direction of vibration and propagation.
· Compare electromagnetic and mechanical waves in terms of the need for a medium.
· Explain the features of a longitudinal wave in terms of compressions and rarefactions by using a particle model.
· Discuss the features of a transverse wave in terms of particle or field behaviour.
· Compare mechanical waves and their particulate nature with electromagnetic waves and their field oscillations.
· Identify the wavelength and amplitude of a wave from a simple diagram.
· Describe how the frequency of a wave is the number of waves produced each second and is measured in hertz.
· Measure the speed of a water wave.
· Outline the derivation of the wave speed equation.
· Calculate the period of a wave from its frequency.
· Calculate the wave speed from the frequency and wavelength.
· Explain how the wave speed equation can be derived from fundamental principles.
· Perform calculations involving rearrangements of the period equation and the wave speed equation.
· Perform multi-stage calculations linking period, frequency, wave speed, and wavelength.
	Amplitude
Compression
Echo
Electromagnetic wave
Frequency
Longitudual waves 
Mechanical waves
Oscillate
Primary seismic wave
Rarefaction
Reflection
Refraction
Secondary seismic 
Speed
Transverse wave
Ultrawave
Vibrate
Wavelength
	Formative Assessment:

• Each lesson starts with a review starter; the teacher provides feedback and students mark in green pen. 

• Teachers constantly assess students, (for example using questioning, miniwhiteboards, short quizzes and true or false activities) and provide immediate verbal feedback during the lesson. 
• At the end of most lessons there is a short plenary to review learning. Students review their own work in green pen. 

Summative Assessment:
• During each assessment week students complete a summative assessment on all topics from that term.

Homework: 
Tassomai set weekly, GCSE pod, other remedial work set at teacher discretion.

	18 C11 Earths atmosphere
	
	End Point: Interpret and explain evidence of the origins of the atmosphere and how it has evolved over time including the effect of human activities on the atmosphere and their impact.  

Students will:

• Describe the Earth’s early atmosphere.
• Describe how oxygen was formed in the development of the atmosphere.
• State that the levels of carbon dioxide have decreased in the atmosphere.
• List the names and symbols of the gases in dry air.
• State where methane and ammonia in the atmosphere may have come from.
• Describe the greenhouse effect.
• Name three greenhouse gases
• State some human activities that affect the proportion of greenhouse gases in the atmosphere.
• List some of the possible outcomes of climate change.
• State a definition for carbon footprint.
• List some ways to reduce a carbon footprint.
• List some atmospheric pollutants.
• Describe how carbon monoxide and soot (carbon) can be made from the
incomplete combustion of fossil fuels.
• Complete word equations to describe how atmospheric pollutants can be made.
• State the composition, including formulae, of the Earth’s early atmosphere.
• Describe a theory for the development of the Earth’s atmosphere. 
• Explain, using word equations, how gases were formed in the atmosphere and how oceans were formed.
• Describe how the proportion of carbon dioxide in the early atmosphere was reduced.
• State the composition of dry air.
• Use word equations to show how carbon dioxide can form sedimentary rocks.
• Explain the greenhouse effect
• Explain how greenhouse gases increase the temperature of the atmosphere.
• Explain how human activity can change the proportion of greenhouse gases in the atmosphere.
• Explain the possible effects of global climate change and why they are difficult to predict.
• Explain possible methods to reduce greenhouse gas emissions.
• Explain some of the problems in trying to reduce greenhouse gas emissions.
• Explain how sulfur dioxide and nitrogen oxides are made when fossil fuels are combusted.
• Describe the health impacts of atmospheric pollutants.
• Use balanced symbol equations to show how atmospheric pollutants are formed.
	Atmosphere
Carbon Footprint
Global Dimming
Incomplete combustion
Nitrogen oxides
Particulate
Greenhouse gases

	Formative Assessment:

• Each lesson starts with a review starter; the teacher provides feedback and students mark in green pen. 

• Teachers constantly assess students, (for example using questioning, mini whiteboards, short quizzes and true or false activities) and provide immediate verbal feedback during the lesson. 
• At the end of most lessons there is a short plenary to review learning. Students review their own work in green pen. 

Summative Assessment:
• During each assessment week students complete a summative assessment on all topics from that term.

Homework: 
Tassomai set weekly, GCSE pod, other remedial work set at teacher discretion.

	19 & 20 P12 Electromagnetic waves 
	
	End Point: Describe and explain the electromagnetic spectrum including the applications of the different regions. 

Students will:
• State that electromagnetic (EM) waves transfer energy without transferring matter.
• Identify the position of EM waves in the spectrum in order of wavelength and frequency.
• State that all EM waves travel at the same speed in a vacuum.
• Describe how white light is a part of the electromagnetic spectrum and is composed of a range of frequencies.
• List some simple examples of the uses of light, microwaves, and radio waves.
• Measure the rate of cooling due to emission of infrared radiation.
• Describe how white light is a part of the electromagnetic spectrum and is composed of a range of frequencies.
• List some simple examples of the uses of light, microwaves, and radio waves.
• Measure the rate of cooling due to emission of infrared radiation.
• State that high-frequency electromagnetic radiation is ionising.
• Describe the uses and dangers of ultraviolet (UV) radiation.
• Describe the uses and dangers of X-rays and gamma radiation.
• Describe some safety procedures that take place during the operation of devices that produce ionising radiation.
• Describe the formation of an X-ray photograph in terms of absorption or transmission.
• State that X-ray therapy can be used to kill cancerous cells in the body.

	Carrier waves
Charge-coupled device
Contract medium
Electromagnetic spectrum
Microwaves
Optical fibre
Radiation dose
Radio waves
Ultraviolet radiation
Wave speed
White light
X-rays
	Formative Assessment:

• Each lesson starts with a review starter; the teacher provides feedback and students mark in green pen. 

• Teachers constantly assess students, (for example using questioning, miniwhiteboards, short quizzes and true or false activities) and provide immediate verbal feedback during the lesson. 
• At the end of most lessons there is a short plenary to review learning. Students review their own work in green pen. 

Summative Assessment:
• During each assessment week students complete a summative assessment on all topics from that term.

Homework: 
Tassomai set weekly, GCSE pod, other remedial work set at teacher discretion

	21 P13 Electromagnetism 
	
	End Point: Describe how a current is induced in materials and how the effect could be used to create an electric motor. 

Students will:
• State the names of the poles of a magnet.
• Describe the interaction of magnetic poles (attraction and repulsion).
• List some magnetic and non-magnetic metals.
• State that the magnetic field produced by a current-carrying wire is circular.
• Describe the effect of increasing the current on the magnetic field around a wire.
• Describe the effect of reversing the direction of the current in the wire.
	Electromagnet
Flemings left hand rule
Induced magnetism
Magnetic field
Magnetic field line
Magnetic flux density
Motor effect
Solenoid
Split-ring commutator
	Formative Assessment:

• Each lesson starts with a review starter; the teacher provides feedback and students mark in green pen. 

• Teachers constantly assess students, (for example using questioning, miniwhiteboards, short quizzes and true or false activities) and provide immediate verbal feedback during the lesson. 
• At the end of most lessons there is a short plenary to review learning. Students review their own work in green pen. 

Summative Assessment:
• During each assessment week students complete a summative assessment on all topics from that term.

Homework: 
Tassomai set weekly, GCSE pod, other remedial work set at teacher discretion


	Recommended websites/resources/places to visit for students:

	Please find below some suggested Science books/magazines/websites that students may find interesting. 
These are linked to the topics that are covered in school and so may extend and strengthen their knowledge but are primarily focused on instilling a sense of curiosity and wonder: 
• A Short History of Nearly Everything – Bill Bryson 
• The Blind Watchmaker – Richard Dawkins 
• Bad Science – Ben Goldacre 
• The Gene – Siddhartha Mukherjee 
• Women in Science: 50 Fearless Pioneers Who Changed the World – Rachel Ignotofsky 
• The Boy Who Harnessed the Wind – Bryan Mealer and William Kamkwamba 
• The Universe in Your Hand: A Journey Through Space, Time, and Beyond – Christophe Galfard 
• Fun Science: A Guide to Life, The Universe & Why Science Is So Awesome – Charlie McDonnell 
• Focus magazine (sciencefocus.com) 
• Catalyst magazine (catalyst-magazine.org) 
• New Scientist (newscientist.com)

	How families can support learning in this subject:

	The best way to support your child is to ensure they engage in all the opportunities provided by the faculty including:
Homework – Ensure and encourage you child is completing their homework each week. We use an easily accessible and very effective program called Tassomai, which personalises their homework to areas they need to focus on. The minimum expectation is once per week but many students complete this every day. 
Retrieval & revision - Remind students to regularly review their own learning, especially in the run up to end of half termly assessments. Parents can offer disciplined rehearsal time of key knowledge in the form of quizzing students or simply asking children to explain a concept to them. To structure this use checklists of key knowledge in student books, revision guides, and other revision materials provided in the lead up to assessments at the end of every half term.
Space - Ensure students have a quiet space for working and revising. This space should be free from distractions and should ideally not be associated with any other activity e.g. sleeping, socialising, relaxing. Consider encouraging students to give you their mobile phone for a set period of deep work every evening.
Resources - All students are recommended revision guides for home use in year 11 but there are a variety of other good resources available on the CGP website including revision workbooks, knowledge retrievers, revision question cards, 10-minute tests. 



	Other points to note

	Formative Assessment:

• Each lesson starts with a review starter; the teacher provides feedback and students mark in green pen. 

• Teachers constantly assess students, (for example using questioning, mini whiteboards, short quizzes and true or false activities) and provide immediate verbal feedback during the lesson. 
• At the end of most lessons there is a short plenary to review learning. Students review their own work in green pen. 

Summative Assessment:
• During each assessment week students complete a summative assessment on all topics from that term.

Homework: 
Tassomai set weekly, GCSE pod, other remedial work set at teacher discretion




