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Year group 
 
12 

Autumn Term 1 Autumn Term 2 Spring Term 1 Spring Term 2 Summer Term 1 Summer Term 2 

Topic Name 
 
Topic Key 
Concepts/Knowledge 

3.1 Measurements and 
their errors 
Content in this section is a 
continuing study for a 
student of physics. A 
working knowledge of the 
specified fundamental 
(base) units of 
measurement is vital. 
Likewise, practical work in 
the subject needs to be 
underpinned by an 
awareness of the nature of 

measurement errors and of 
their numerical treatment. 
The ability to carry through 
reasonable estimations is a 
skill that is required 
throughout the course and 
beyond. 
 
 
 
 
 
 

3.2 Particles and radiation 
This section introduces students 
both to the fundamental properties 
of matter, and to electromagnetic 
radiation and quantum 
phenomena. Through a study of 
these topics, students 
become aware of the way ideas 
develop and evolve in physics. 
They will appreciate the 
importance of international 
collaboration in the development 
of new experiments and theories 

in this area of fundamental 
research. 
 
 

3.3 Waves 
GCSE studies of wave 
phenomena are extended 
through a development of 
knowledge of the 
characteristics, properties, and 
applications of travelling 
waves and stationary waves. 
Topics treated include 
refraction, diffraction, 
superposition and 
interference. 

3.4 Mechanics and 
materials 
Vectors and their treatment 
are introduced followed by 
development of the student’s 
knowledge and 
understanding of forces, 
energy and momentum. The 
section continues with a 
study of materials considered 
in terms of their bulk 
properties and tensile 
strength.  

 

3.5 Electricity 
This section builds on and 
develops earlier study of these 
phenomena from GCSE. It 
provides opportunities for the 
development of practical skills 
at an early stage in the course 
and lays the groundwork for 
later study of the many 
electrical applications that are 
important to society. 
 

3.6 Further mechanics 
and thermal physics  
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. 
 

Extra-Curricular 

opportunities 

 

Opportunities to 
develop the whole 
student  
(Ricky R’s) 

 

Resourcefulness: 
● Non-routine problem solving – expert thinking, metacognition, creativity. 
● Systems thinking – decision making and reasoning. 
Reflective: 
● Critical thinking – definitions of critical thinking are broad and usually involve general cognitive skills such as analysing, synthesising and reasoning skills. 
● ICT literacy – access, manage, integrate, evaluate, construct and communicate. 
Relationships and Respect: 
● Communication – active listening, oral communication, written communication, assertive communication and non-verbal communication. 
● Relationship-building skills – teamwork, trust, intercultural sensitivity, service orientation, self-presentation, social influence, conflict resolution and negotiation. 
● Collaborative problem solving – establishing and maintaining shared understanding, taking appropriate action, establishing and maintaining team organisation. 
Resilience: 
● Adaptability – ability and willingness to cope with the uncertain, handling work stress, adapting to different personalities, communication styles and cultures, and physical adaptability to various indoor and outdoor work 
environments. 
Responsibility: 
● Self-management and self-development – ability to work remotely in virtual teams, work autonomously, be self-motivating and self-monitoring, willing and able to acquire new information and skills related to work. 
 
This course should encourage students to: 
• develop their interest in and enthusiasm for the subject, including developing an interest in further study and careers associated with the subject 
• develop essential knowledge and understanding of different areas of the subject and how they relate to each other 
• develop and demonstrate a deep appreciation of the skills, knowledge and understanding of scientific methods 
• develop competence and confidence in a variety of practical, mathematical and problem solving skills 
• understand how society makes decisions about scientific issues and how the sciences contribute to the success of the economy and society 
• use theories, models and ideas to develop scientific explanations 
• use knowledge and understanding to pose scientific questions, define scientific problems, present scientific arguments and scientific ideas 
• use appropriate methodology, including information and communication technology (ICT), to answer scientific questions and solve scientific problems 



 

• carry out experimental and investigative activities, including appropriate risk management, in a range of contexts 
• analyse and interpret data to provide evidence, recognising correlations and causal relationships 
• evaluate methodology, evidence and data, and resolve conflicting evidence 
• know that scientific knowledge and understanding develops over time 
• communicate information and ideas in appropriate ways using appropriate terminology 
• consider applications and implications of science and evaluate their associated benefits and risks 
• consider ethical issues in the treatment of humans, other organisms and the environment 
• evaluate the role of the scientific community in validating new knowledge and ensuring integrity 
• evaluate the ways in which society uses science to inform decision making. 
 

  



 
 

Year group 
 
13 

Autumn Term 1 Autumn Term 2 Spring Term 1 Spring Term 2 Summer Term 1 Summer Term 2 

Topic Name 

 
Topic Key 
Concepts/Knowledge 

3.7 Fields and their 

consequences  
The concept of field is one 
of the great unifying ideas 
in physics. The ideas of 
gravitation, electrostatics 
and magnetic field theory 
are developed within the 
topic to emphasise this 
unification. Many ideas 
from mechanics and 
electricity from earlier in 
the course support this and 
are further developed. 
Practical applications 

considered include: 
planetary and satellite 
orbits, capacitance and 
capacitors, their charge 
and discharge through 
resistors, and 
electromagnetic induction. 
These topics have 
considerable impact on 
modern society. 
 
 
 
 

 

3.8 Nuclear physics 

This section builds on the work of 
Particles and radiation to link the 
properties of the nucleus to the 
production of nuclear power 
through the characteristics of the 
nucleus, the properties of unstable 
nuclei, and the link between 
energy and mass. Students should 
become aware of the physics that 
underpins nuclear energy 
production and also of the impact 
that it can have on society. 
 

3.9 Astrophysics  

Fundamental physical 
principles are applied to the 
study and interpretation of the 
Universe. Students gain 
deeper insight into the 
behaviour of objects at great 
distances from Earth and 
discover the ways in which 
information from these objects 
can be gathered. The 
underlying physical principles 
of the devices used are 
covered and some indication is 
given of the new information 

gained by the use of radio 
astronomy. The discovery of 
exoplanets is an example of 
the way in which new 
information is gained by 
astronomers. 
 

   

Extra-Curricular 
opportunities 

 

Opportunities to 
develop the whole 
student  
(Ricky R’s) 
 

Resourcefulness: 
● Non-routine problem solving – expert thinking, metacognition, creativity. 
● Systems thinking – decision making and reasoning. 
Reflective: 
● Critical thinking – definitions of critical thinking are broad and usually involve general cognitive skills such as analysing, synthesising and reasoning skills. 
● ICT literacy – access, manage, integrate, evaluate, construct and communicate. 
Relationships and Respect: 
● Communication – active listening, oral communication, written communication, assertive communication and non-verbal communication. 
● Relationship-building skills – teamwork, trust, intercultural sensitivity, service orientation, self-presentation, social influence, conflict resolution and negotiation. 
● Collaborative problem solving – establishing and maintaining shared understanding, taking appropriate action, establishing and maintaining team organisation. 
Resilience: 
● Adaptability – ability and willingness to cope with the uncertain, handling work stress, adapting to different personalities, communication styles and cultures, and physical adaptability to various indoor and outdoor work 
environments. 
Responsibility: 
● Self-management and self-development – ability to work remotely in virtual teams, work autonomously, be self-motivating and self-monitoring, willing and able to acquire new information and skills related to work. 
 

This course should encourage students to: 
• develop their interest in and enthusiasm for the subject, including developing an interest in further study and careers associated with the subject 
• develop essential knowledge and understanding of different areas of the subject and how they relate to each other 
• develop and demonstrate a deep appreciation of the skills, knowledge and understanding of scientific methods 
• develop competence and confidence in a variety of practical, mathematical and problem solving skills 
• understand how society makes decisions about scientific issues and how the sciences contribute to the success of the economy and society 

• use theories, models and ideas to develop scientific explanations 



 

• use knowledge and understanding to pose scientific questions, define scientific problems, present scientific arguments and scientific ideas 
• use appropriate methodology, including information and communication technology (ICT), to answer scientific questions and solve scientific problems 
• carry out experimental and investigative activities, including appropriate risk management, in a range of contexts 
• analyse and interpret data to provide evidence, recognising correlations and causal relationships 
• evaluate methodology, evidence and data, and resolve conflicting evidence 
• know that scientific knowledge and understanding develops over time 
• communicate information and ideas in appropriate ways using appropriate terminology 
• consider applications and implications of science and evaluate their associated benefits and risks 
• consider ethical issues in the treatment of humans, other organisms and the environment 
• evaluate the role of the scientific community in validating new knowledge and ensuring integrity 
• evaluate the ways in which society uses science to inform decision making. 
 

 


