
YEAR 9
 AUTUMN SPRING SUMMER
By the end of this 
programme of study, 
pupils will know… 
(Powerful knowledge)

Biology: Cell Biology CORE concepts
Biology: Organisation in animals and
plants CORE Concepts

 Intervention;

   
The study of animal and plant cells and how
cells have become specialised. These small
structures were first observed with the
discovery of light microscopes and further
enhanced due to the evolution of electron
microscopy.

Cells join to make tissues, different
tissues make up organs, and different
organs contribute to organ systems. 

Through assessments and teacher
observations a series of lessons will be
planned to resolve misconceptions from
the Key Stage 3 Science Curriculum.

  

A variety of processes are required to
transport substances into and out of cells
such as diffusion, osmosis and active
transport and that exchange surfaces have
become adapted to allow rapid exchange.

The circulatory system transports blood
around the body. The human circulatory
system consists of a heart and 3 types of
blood vessel; artery, vein and capillary.
These components work together as a
double circulatory system. When
problems occur within the circulatory
system medical procedures may resolve
the problem.

Science in Action:

  

DNA is the genetic material of a cell. In a
nucleated cell the DNA is held in
chromosomes. This allows cell division to
occur more effectively.

An individuals’ vulnerability to a
communicable disease can be affected a
number of risk factors. These
correlations can be studied using graphs.
This can be illustrated by the wide range
of cancer types and the risk factors that
are associated with each.

Bronze CREST awards will be
completed in lesson time. A choice of
options can be found on the CREST
website. Develop experience and
enrichment through development
scientific skills and exploration.

  

 Microscopes Biology: Keeping Healthy BESPOKE  

Animal and plant cells

Specialised animal cells

A balanced diet is essential in keeping
our physical and mental health well. Too
much or too little of a food group will
cause someone to become malnourished.
Lifestyle choices such as smoking,
drinking alcohol and taking drugs has an
impact on the body. Exercise is a key
way in ensuring that our bodies stay
healthy. A Pathogen is a microorganism
that can cause disease. Microorganisms
are tiny organisms that can only be seen
using a microscope. All pathogens are
microorganisms but not all
microorganisms are pathogens. Students
will discover how microorganisms can
be useful and hoe they can be grown.
Students will look at how
microorganisms can spread from person
to person and look at the work of Edward
Jenner and the smallpox vaccination.

Specialised plant cells

Movement in and out of cells: diffusion,

active transport and osmosis

Chromosomes

 
Biology: Infection and Response CORE
concepts 



How the concept of health is affected by
communicable (infectious) diseases.
Pathogens which are microorganisms that
cause disease for example viruses, bacteria,
fungi and protists can be spread by a variety
of methods and infect both animals and
plants. We can avoid communicable
diseases by reducing contact with pathogens
and using the body’s natural barriers against
them. Once inside the body our immune
system is triggered which is usually a strong
enough response to destroy the pathogen.

Communicable diseases

Viral diseases

Bacterial diseases

Fungal diseases

Protist diseases

Human defence systems

Transferable Skills:  Organisation animals and plants
Skills that link directly to exam 
success

 
2) Maths - Graph interpretation, area of
a circle, rate calculations, 

 
Geography: Energy link to environment,
plants

1)Working Sscientifically 
(WS), Maths Skills (MS) and 
Apparatus and Technique 
skills (AT) are identified 
explicitly for each topic in the 
KS4 specification.  See the 
“Key opportunities for skills 
development” column in the 
spec table.

PE: Heart, blood vessels, lungs, blood

 

PSHE: Non-communicable diseases,
risk factors health issues, lifestyle
factors, cancer

2) Other cross curricular

 Healthy living

 
PE: Healthy diet and the impact of fast
food on the body.  
History: how did the discovery of the
microscope support the work of
identifying pathogens. 
Religious Studies: Why was the work of
Edward Jenner not supported by the
Church.

Assessment Focus:

 
Ambition Curriculum 
Links:

GB3: Addressing personal needs GB3: Addressing personal needs 

 Personalised learning Personalised learning

GB7: Links to further and higher education 
GB7: Links to further and higher
education

GB4: Linking curriculum to careers GB4: Linking curriculum to careers

Cell Biologist, Sports Scientist, Stem cell
researcher, Plant Biologist

Doctor, washing powder researcher,
sports scientist, heart surgeon, data
analyst, immunologist, oncologist, plant
biologist. 

Microbiologist, virologist, doctors,
immunologist, nurse, midwife,

Doctor, Dietician, Physiotherapist,
Sports Scientists (movement),
Microbiologist, Cell Biologist,
Horticulturist,

Online Resources and 
extra curricular 
activities and Activities

Cell Biology Core Organisation of animals and plants  

 
Interactive cells and games, workshops and
visits also included:

Interactive cells and games, workshops
and visits also included:

 

https://www.centreofthecell.org/ https://www.centreofthecell.org/  

 

Recall, analyse and apply, evaluate key
knowledge and understanding covered in
this curriculum area

Recall, analyse and apply, evaluate key
knowledge and understanding covered in
this curriculum area

Recall, analyse and apply, evaluate key
knowledge and understanding covered in
this curriculum area



 

https://www.rsb.org.uk/get‐

involved/rsb‐competitions/biology‐

challenge

Resources and workshops:  

https://www.medicalmavericks.co.uk/f

or‐teachers
Healthy living

https://www.medicalmavericks.co.uk/p

osters/secondary‐posters
Biology: 

 
Chat with real scientists online

https://imascientist.org.uk/

Diffusion sim:  

https://phet.colorado.edu/sims/html/di

ffusion/latest/diffusion_en.html
Biology week resources from RSB:

https://www.rsb.org.uk/get‐

involved/biologyweek

Infection and response Core  

 
Trip: To GSK/similar pharmaceutical lab if
allowed.

 

 NATIONAL SCIENCE WEEK
School nurse/NHS outreach programmes
on:

         Human diseases (including 

STDs)

         Disease prevention

Y8 Breathing and digestion- basic 
structure and function

Y7 cells/Y9 cells cell structure of
bacteria and white blood cells.

Y9 cells- transport across membranes
Y9 Organisation Components and
functions of white blood cells.

Y9 Organisation hierarchy of
organisation, transport across membranes
(eg alveoli)

Y1 genetics and evolution- Explain how
MRSA bacteria have evolved to be
resistant to antibiotics

Y9 Communicable disease structure of
pathogens, white blood cells

A Level Biolog y- cell recognition and
the immune system.

Y10 Respiration & Photosynthesis - 
organelles involved in life processes

 AUTUMN SPRING SUMMER
By the end of this 
programme of study, 
pupils will know… 
(Powerful knowledge)

Chemical Changes CORE Concepts
Atomic structure and the periodic
table: 

Structure and bonding:

    

Understanding of chemical changes began
when people began experimenting with
chemical reactions in a systematic way and
organizing their results logically. Knowing
about these different chemical changes
meant that scientists could begin to predict
exactly what new substances would be
formed and use this knowledge to develop a
wide range of different materials and
processes. It also helped biochemists to
understand the complex reactions that take
place in living organisms. The extraction of
important resources from the earth makes
use of the way that some elements and
compounds react with each other and how
easily they can be ‘pulled apart’.

The periodic table provides chemists
with a structured organisation of the
known chemical elements from which
they can make sense of their physical
and chemical properties. The historical
development of the periodic table and
models of atomic structure provide good
examples of how scientific ideas and
explanations develop over time as new
evidence emerges. The arrangement of
elements in the modern periodic table
can be explained in terms of atomic
structure which provides evidence for the
model of a nuclear atom with electrons in 
energy levels.

Chemists use theories of structure and
bonding to explain the physical and
chemical properties of materials.
Analysis of structures shows that atoms
can be arranged in a variety of ways,
some of which are molecular while
others are giant structures. Theories of
bonding explain how atoms are held
together in these structures.

Metal oxides 

The reactivity series  

Extraction of metals and reduction

Reactions of acids with metals

Neutralisation of acids and salt

production 

The pH scale and neutralisation 

Transferable Skills:  Atomic Structure and Periodic Table Structure and Bonding

Sequenced from Y7 cells cell structure, specialised cells, 

Sequenced to

Y10 Respiration and photosynthesis
supply of oxygen and glucose for
cellular respiration, link to metabolism.
Organ systems of plants supporting
photosynthesis.



Skills that link directly to exam 
success

1) 1) 

    

1)Working Sscientifically 
(WS), Maths Skills (MS) and 
Apparatus and Technique 
skills (AT) are identified 
explicitly for each topic in the 
KS4 specification.  See the 
“Key opportunities for skills 
development” column in the 
spec table.

2) Maths – Balancing equations, scales,
reaction profile graphs bond energy
calculations. 

 

 Geography – Extracting metals
2) Maths – Balancing Equations,
Calculating Rf values, boiling points

 

2) Other cross curricular
PSHE – Acids & alkalis used in everyday
items eg cleaning products

History – History of the atom, carbon
dating, development of the periodic
table, 

 

 Geography – Carbon dating

 

 

Assessment Focus:
Recall, analyse and apply, evaluate key
knowledge and understanding covered in
this curriculum area

Recall, analyse and apply, evaluate key
knowledge and understanding covered in
this curriculum area

   
Ambition Curriculum 
Links:

 Atomic Structure and Periodic table Structure and Bonding

 GB3: Addressing personal needs GB3: Addressing personal needs GB3: Addressing personal needs 

Personalised learning Personalised learning Personalised learning

GB7: Links to further and higher education
GB7: Links to further and higher
education

GB7: Links to further and higher
education

Geologist, metal extraction, chemical
engineer, product developer, Michelin star
chef.

GB4: Linking curriculum to careers
Material research scientist, engineer,
geologist, environmental scientist, car
manufacturing, gold digger,

Brewer, manufacturing petrol, forensic
scientist, particle physicist, atomic
structure research scientist, materials
engineer

 

  
Online Resources and 
extra curricular 
activities and Activities

Chemical Reaction and Chemical
Changes

Atomic structure and the periodic
table: 

Structure and bonding:

    

Periodic videos (YouTube channel): Build an atom: Interactive bonds:

https://www.youtube.com/user/period

icvideos

https://phet.colorado.edu/en/simula

tion/build‐an‐atom

https://www.pbslearningmedia.org/r

esource/lsps07.sci.phys.matter.chem

bonds/chemical‐bonds/

  

Atomic structure: animated intro

https://pbslm‐

contrib.s3.amazonaws.com/WGBH/a

rct15/SimBucket/Simulations/chemt

hink‐

atomicstructure/content/index.html

 

  

Interactive periodic table: very good for
isotopes, properties and compounds

https://www.ptable.com/#Writeup/

Wikipedia

 

NATIONAL SCIENCE WEEK

Y8 Periodic table and elements Represent 
atoms, molecules and elements, mixtures
and compounds using particle diagrams.

Y9 Atomic structure draw and write the
electronic configuration of the first 20
elements

Y7 metals&non metals/acid&alkali
recall reactivity series of metals. Be
familiar with pH scale and
neutralisation reactions.

Recall, analyse and apply, evaluate key
knowledge and understanding covered in
this curriculum area



The elements in a group all react in a
similar way and sometimes show a pattern
in reactivity.

Y7 Earth structure There is only a
certain quantity of any resource on
Earth. Recycling reduces the need to
extract resources.

Y8 Chemical reactions represent
reactions as word and symbol equations

Y8 Climate and resources recall
composition of current atmosphere and
greenhouse gases.

Y9 Stucture and bonding understand 
formation of ions and ionic bonds

Y9 chemical changes Describe redox
reactions in terms of electrons and write
ionic half equations

Y10 electrolysis predict the products at
the electrodes and complete half
equations.

  

 AUTUMN SPRING SUMMER
By the end of this 
programme of study, 
pupils will know… 
(Powerful knowledge)

Energy CORE Concepts  Atomic Structure CORE Concepts Particle Model of Matter

       
Use an energy stores model and
describe the processes, such as forces
and electrical currents, through which
energy can be transferred.

Know an atom is not a fundamental
particle but consists of 3 sub-atomic
particles, namely the proton, neutron and
electron.

Use the particle model to explain
changes in state and link this to total
internal energy, specific latent heat and
specific heat capacity. 

 Know how it is we came to know this.  
Measure the work done by a force
acting over a distance and use this
concept to analyse energy changes in
gravitational stores, through lifting and
falling, and elastic potential stores
during stretching using the relevant
mathematical relationships. Explore the
conservation of energy through changes
in the gravitational, kinetic, and elastic
stores.

Know the properties of these particles.

Know that if the temperature of the
system increases, the increase in
temperature depends on the mass of the
substance heated, the type of material
and the energy input to the system. Use
given equations to calculate SLH and
SHC.

   

Explain the dissipation of energy during
transfers such as those caused by
friction or electrical heating, Describe
and calculate efficiency during different
energy changes, applied to a selection
of electrical devices.

Structure of the Atom.

Be able to use the density equation to
calculate relative densities of materials
and link this back to the particle model
and conservation of mass.

 Changes in the model of the atom.  

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

Mass number, Atomic number, 

Isotopes.

Use the particle model to explain how
increasing the volume in which a gas is
contained, at constant temperature, can
lead to a decrease in pressure. Use the
given equation to calculate changes in
gas pressure/temperature or volume.

 
Photon model of light and changes in 

electron configuration

Recap energy stores, transfer 

mechanisms, identifying transfers, and 

conservation of energy

 

Wasted energy, dissipation, Sankey 

diagrams, efficiency, improving 

efficiency

Quantifying energy in the gravitational 

potential store

Quantifying energy in the kinetic store

Link conservation of energy to kinetic 

and gravitational potential store, why 

ignore dissipation?

Power as a rate of energy transfer. 

What does it mean to be powerful?

Sequenced from

Sequenced to

Y9 Structure and bonding Predict and
explain the formation of ionic bonds or
covalent bonds of elements in group 1,2,6
and 7



Particle model recap, structure of metal 

recap, conductors vs insulators defined 

by rates of energy transfer, what so we 

mean by thermal conductivity?

Ways of insulating buildings to improve 

efficiency

How do we generate electricity and 

how does this link to burning fossil 

fuels?

Generating electricity using renewable 

and non‐renewable resources (evaluate 

different resources)

Resource reliability, predictability and 

quick start up for emergency supplies. 

Economic cost and new technology 

development.

 

Transferable Skills:  

1) Required Practical density (please note
that this RP cannot be suitably placed
elsewhere so has been retained in Year 9
for 2021-22)

Skills that link directly to exam 
success

2) Geography = latitudinal relationship to
wind patterns/sea breezes. Continental vs
maritime climate differences. 

2) Geography – radioactive waste
disposal / hazards. Sustainable energy
issues..

 

 Maths:
Maths – exponential relationships,
logarithms, and non linear functions.

2) DT – resistant materials

1)Working Sscientifically 
(WS), Maths Skills (MS) and 
Apparatus and Technique 
skills (AT) are identified 
explicitly for each topic in the 
KS4 specification.  See the 
“Key opportunities for skills 
development” column in the 
spec table.

Use an appropriate number of significant
figures

DT – resistant materials Maths :

 Find arithmetic means
Use an appropriate number of significant
figure

2) Other cross curricular Change the subject of an equation Find arithmetic mean

 

Substitute numerical values into algebraic
equations using appropriate units for
physical quantities (chemistry and physics
questions only)

Calculate areas of triangles and
rectangles, surface areas and volumes of
cubes

Construct and interpret frequency tables and
diagrams, bar charts and histograms
Plot two variables from experimental or
other data

 

Calculate areas of triangles and rectangles,
surface areas and volumes of cubes

 

 

Assessment Focus:
Recall, analyse and apply, evaluate key
knowledge and understanding covered in
this curriculum area

Recall, analyse and apply, evaluate key
knowledge and understanding covered in
this curriculum area

   

Ambition GB3: Addressing personal needs  GB3: Addressing personal needs GB3: Addressing personal needs 

Curriculum Links: Personalised learning Personalised learning Personalised learning

GB7: Links to further and higher education
GB7: Links to further and higher
education

GB7: Links to further and higher
education

GB4: Linking curriculum to careers GB4: Linking curriculum to careers GB4: Linking curriculum to careers

Climatologist, meteorologist, materials
scientist.

Nuclear medicine, radiology, nuclear and
particle physicist. Forensic geologist.

Material scientist

 

  
Online Resources and 
extra curricular 
activities and Activities

Energy  Atomic Structure Particle Model of Matter 

Recall, analyse and apply, evaluate key
knowledge and understanding covered in
this curriculum area



    
Interactive sim (overtly teach particle
misconception if using):

Interactive model/intro:

https://phet.colorado.edu/sims/html/e

nergy‐forms‐and‐changes/latest/energy‐

forms‐and‐changes_en.html

NATIONAL SCIENCE WEEK

https://www.pbslearningmedia.org/r

esource/lsps07.sci.phys.matter.natur

ematter/particulate‐nature‐of‐

matter/

  

Kinetic vs GPE sim:
Interactive sim: (overtly teach particle
misconception if using):

https://phet.colorado.edu/sims/html/e

nergy‐skate‐park‐basics/latest/energy‐

skate‐park‐basics_en.html

https://phet.colorado.edu/sims/html

/energy‐forms‐and‐

changes/latest/energy‐forms‐and‐

changes_en.html

 

Condensation/evaporation:

https://www.middleschoolchemistry.

com/multimedia/chapter2/lesson3

 

 

 

Y7 Particle model - Properties of solids,
liquids and gases can be described in
terms of particles in motion

Y7 Heating and cooling - The thermal
energy of an object depends upon its
mass, temperature and what it’s made
of. When there is a temperature
difference, energy transfers from the
hotter to the cooler object.

Y9 Particle model- Internal energy
comprises kinetic energy and potential
energy

Y0 waves -describe Gamma radiation as
a form of ionising radiation.

Y11 Waves- Waves transfer energy A level physics  - Nuclear physics 
YY10- electricity - Understand and apply
P=IV and E=Pt

Sequenced From: 

 

 

Sequenced To:

 

 

Sequenced from

Y7 Energy costs and Transfers- recall 
energy stores and pathways for energy
transfers. Know that energy is conserved
but may dissipate into environment.

Y9 atomic structure (chem) recall
models of the atom, describe an atom
using the atomic mass and atomic
number.

Sequenced to
Y10 Ecology (Bio)  Human effects on the 
environment (Acid rain and global
warming)

Appreciate the power and limitations of science and consider any ethical issues which may arise. Explain everyday and
technological applications of science; evaluate associated personal social economic and environmental implications; and makeTranslate data from one form to another. Represent distributions of results and make estimations of uncertainty. Evaluate data
in terms of accuracy precision repeatability and reproducibility and identify potential sources of random and systematic error

Y8
Pay attention to concern for accuracy and repeatability. Understand that scientific methods and theories develop as earlier
explanations are modified to take account of new evidence and ideasEvaluate the reliability of methods and suggest possible improvements. Present reasoned explanations, in relation to predictions
and hypotheses Evaluate data showing awareness of potential sources of error Identify further questions arising from their
 

Y10
Use a variety of models such as representational, spatial, descriptive, computational and mathematical to solve problems, make
predictions and to develop scientific explanations and understanding of familiar and unfamiliar facts


