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Rationale 

Science is taught as three separate subjects: Biology; Chemistry and Physics.  Each explores specific aspects of the universe and how it 
works.  We also acknowledge how the three subjects can overlap to give different perspectives on the same area of study.  We also teach 
that the three sciences have a common approach to scientific investigations which are designed to produce valid scientific results from 
which we can have confidence in the conclusions that are drawn.  As subject knowledge develops we can apply it in increasingly 
sophisticated way both academically and through practical science.  

 
 

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

Knowledge 
 
 

New Technology 
in Biology 
Turning points in 
Biology 
B3 1.1 Genetics 
B3 1.2 Inherited 
disorders 
B3 1.3 Selective 
breeding 
B3 1.4 Genetic 
engineering 
B3 1.5 Cloning 
B3 1.6 

New Technology 
in Physics. 
Turning points In 
Physics 
P3 3.1 Detecting 
planets 
P3 3.2 Detecting 
alien life 
P3 3.3 Detecting 
position 
P3 3.4 Detecting 
position 
P3 1.1 Your phone 

GCSE B1, Cell 
Structure and 
Transport 
C1, Atomic 
structure 
P1 Conservation 
and dissipation of 
energy 
B1  
students will learn 
about microscopy and 
cells, and will be able to 
explain how the 

C1 
In this unit, students will 
develop their 
understanding of atoms 
as fundamental 
chemical building 
blocks. They will see 
how to interpret 
chemical formulae and 
extend their KS3 
knowledge of the law of 
the conservation of 
mass, leading them to 

P1 
Students will continue 
to develop their 
understanding of 
energy and energy 
transfer begun in Key 
Stage 3. This includes 
development of an 
energy stores model 
and the processes, such 
as forces and electrical 
currents, through which 
energy can be 

GCSE B2, 
Organisation 
C2, Bonding, 
structure and the 
properties of matter 
P2, Electricity 
 
Please see Year 10 
Biology, Chemistry 
and Physics for 
details, as these 
units will continue 
into year 10. 
 



Biotechnology 1 
B3 1.7 
Biotechnology 2 
B3 1.8 Enzymes in 
industry  
 
New technology in 
Chemistry 
Turning points in 
Chemistry 
C3 1.1 
Nanoparticles 
C3 1.2 Using 
nanoparticles 
C3 1.3 
Nanoparticles in 
medicine 
C3 1.4 Nanoparticle 
safety 
C3 1.5 Cars: pros 
and cons 
C3 1.6 New fuels 
C3 1.7 Cleaning up 
exhausts 
C3 1.8 Hybrid 
electric cars 
 

P3 2.8 
Electromagnetism 1 
P3 2.9 
Electromagnetism 2 
P3 3.5 Detecting 
particles 
P3 2.6 Radioactivity 
1 
P3 2.7 Radioactivity 
2 
P3 1.6 Your planet 
 
 

development of 
microscopy techniques, 
particularly electron 
microscopy, has 
enabled scientists to 
investigate the sub-
cellular structures. 
Students will be able to 
differentiate between 
animal and plant cells, 
differentiate between 
eukaryotic and 
prokaryotic cells, and 
identify adaptations of 
specialised animal and 
plant cells. They will 
also be able to use the 
formula: magnification 
= size of image / size of 
real object 

Students will also learn 
about the transport of 
material into and out of 
cells by diffusion, 
osmosis, and active 
transport. It is 
important that students 
understand that in 
diffusion material 
moves with a 
concentration gradient 
(from an area of high 
concentration to an 
area of low 
concentration); in active 
transport material 
moves against a 
concentration gradient 
(from an area of low 

balance chemical 
equations. It is 
important that they 
understand that when 
balancing an equation, 
the formula of the 
substance must not 
change. 
 
Students will also 
develop their 
understanding of the 
differences between 
compounds and 
mixtures, and how 
mixtures can be 
separated using 
techniques such as 
filtration, crystallisation, 
distillation, and 
chromatography. 
 
Finally, students will 
learn about the 
development of the 
atomic model, providing 
ample opportunity to 
foster their Working 
scientifically skills – 
specifically around the 
development and use of 
models within science. 
Students will be able to 
describe the evidence 
that lead to each new 
stage in the 
development of the 
atomic model. Studying 
the development of the 

transferred. 
 
Students will learn how 
to measure the work 
done by a force acting 
over a distance and how 
this concept can be 
used to analyse energy 
changes in gravitational 
stores, through lifting 
and falling, and elastic 
potential stores during 
stretching using the 
relevant mathematical 
relationships. The 
conservation of energy 
through changes in the 
gravitational, kinetic, 
and elastic stores will 
also be discussed. 
 
They will consider the 
dissipation of energy 
during transfers such as 
those caused by friction 
or electrical heating, 
leading to the idea of 
efficiency during 
different energy 
changes and its 
calculation. The concept 
of efficiency will then be 
applied to the selection 
of electrical devices. 
 
Finally, the students will 
learn about the rate of 
energy transfer in 
different systems 



concentration to an 
area of high 
concentration); and that 
osmosis is the 
movement of water 
across a partially 
permeable membrane 
to reduce a 
concentration gradient.  

When studying the 
processes for 
transferring material, 
students will also be 
able to explain how 
adaptations of 
exchange surfaces and 
link these to the 
processes of material 
transport. 

 
 

atomic model will lead 
into the model currently 
accepted for GCSE, and 
students will be able to 
use this to write and 
draw electronic 
structures up to 
element 20. 
 
 

through the through the 
concept of power and 
how this power rating 
can be used to 
determine total energy 
change over time. 
 

Skills 
 
 

Through the 
course of the 
three years 
students will 
develop the 
following practical 
skills 

Planning for 
variables 
 
Risk 
Assessments 

Obtaining 
evidence 

Analysing, 
Interpreting and 
concluding 
experiments 
 
Evaluating 
experiments 

– use appropriate 
apparatus to record 
length and area. 
– use a microscope to 
make observations of 
biological specimens 
and produce labelled 
scientific drawings 
- use appropriate 
apparatus and 
techniques to 
observe and measure 
the process of 
osmosis. 

-use, in a safe 
manner, appropriate 
apparatus to measure 
energy 
changes/transfers 
and associated values 
such as work done. 
- use appropriate 
apparatus to make 
and record 
measurements of 
mass, time and 
temperature 
accurately. 



- measure the rate of 
osmosis by water 
uptake. 

 – use, in a safe 
manner, appropriate 
apparatus to measure 
energy 
changes/transfers 
and associated values 
such as work done. 

Assessment 
(alongside 
various KS3 
required 
practical 
assessments) 

Weekly 
knowledge tests 
1-2 formative 
assessments 

Weekly 
knowledge tests 
1-2 formative 
assessments 
1 summative 
assessment 

Weekly 
knowledge tests 
1-2 formative 
assessments 
 

Weekly 
knowledge tests 
1-2 formative 
assessments 
1 summative 
assessment 

Weekly 
knowledge tests 
1-2 formative 
assessments 
 

Weekly 
knowledge tests 
1-2 formative 
assessments 
1 summative 
assessment 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


