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The intent of science at Rayner Stephens High School is to provide students with a high-quality 
science education that provides the foundations for understanding the world through the 
specific disciplines of biology, chemistry and physics. Science has changed our lives and is vital 
to the world’s future prosperity, and all our pupils should be taught essential aspects of the 
knowledge, methods, processes and uses of science. Through building up a body of key 
foundational knowledge and concepts, our pupils will be encouraged to recognise the power of 
rational explanation and develop a sense of excitement and curiosity about natural 
phenomena. They will be encouraged to understand how science can be used to explain what 
is occurring, predict how things will behave, and analyse causes. 
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Year 9 - Science 
Curriculum 
intent 

 
During year 9 learners will consolidate the knowledge they have learnt so far in science, to further develop their scientific 
knowledge and conceptual understanding through the study of biology, chemistry and physics. Learners will deepen there 
understanding of the nature, processes and methods of science through different types of scientific enquiries that help 
them to answer scientific questions about the world around them. Through these learners will be given the opportunities to 
apply their scientific knowledge to understand the uses and implications of science, today and for the future. 
 

Term Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 Summer 2 
Knowledge Growth & Differentiation - 

Learners will use a range of 
investigative techniques to 
understand how cells in 
different organisms vary 
and will model how 
substances are 
transported between cells 
in both unicellular and 
multicellular organisms. 

Periodic Table and 
Elements - Learners will 
look at the structure of the 
periodic table, and how 
an elements position in it 
can be used to work out is 
properties. They will also 
develop their knowledge 
of constructing word and 
symbol equations 

Acceleration –
Learners will use a 
range of 
investigative 
techniques to 
understand how to 
identify vector and 
scalar quantities 
and then to 
calculate speed. 

 
 

Human Interaction – 
Learners will study 
about Biodiversity on 
our planet, how 
carbon is recycled 
and calculate their 
carbon footprint. 
Learners will look at 
how human activities 
have affected the 
Earth’s atmosphere  

Chemistry of the Atom 
- Learners will use a 
range of investigative 
techniques to 
understand how 
certain factors can 
impact the rate of a 
reaction and how we 
can measure this.  

 

Heating - 
Learners will use 
a range of 
investigative 
techniques to 
understand how 
the type of 
material 
influences the 
rate at which it 
heats and cools. 

 

 

Genetics - 
Learners will use a 
range of 
investigative and 
modelling 
techniques to 
understand how 
DNA controls the 
structure and 
function of 
organisms. 
 

Sound-Learners 
will use a range of 
investigative and 
modelling 
techniques to 
understand how 
sound behaves  

 

Electricity Usage: 
Learners will use a 
range of 
investigative 
techniques to 
understand how 
reaction energy 
may be transferred 
to or from the 
surroundings and 
apply this to the 
efficiency of 
electrical 
appliances. 

Using Resources – 
Learners will explore 
the damages to 
Earth’s resources 
and learn about the 
importance of 
recycling and 
sustainability.  
 
 

Skills The following skills will be developed throughout the whole of year 9 and will enable learners to build a deep understanding 
of science:  
Scientific attitudes: 
� pay attention to objectivity and concern for accuracy, precision, repeatability and reproducibility 



� understand that scientific methods and theories develop as earlier explanations are modified to take account of new evidence and 
ideas, together with the importance of publishing results and peer review 
� evaluate risks. 
 
Experimental skills and investigations: 
� ask questions and develop a line of enquiry based on observations of the real world, alongside prior knowledge and experience 
� make predictions using scientific knowledge and understanding 
� select, plan and carry out the most appropriate types of scientific enquiries to test predictions, including identifying independent, 
dependent and control variables, where appropriate 
� use appropriate techniques, apparatus, and materials during fieldwork and laboratory work, paying attention to health and safety 
� make and record observations and measurements using a range of methods for different investigations; and evaluate the reliability of 
methods and suggest possible improvements 
� apply sampling techniques. 
 
Analysis and evaluation: 
� apply mathematical concepts and calculate results 
� present observations and data using appropriate methods, including tables and graphs 
� interpret observations and data, including identifying patterns and using observations, measurements and data to draw conclusions 
� present reasoned explanations, including explaining data in relation to predictions and hypotheses 
� evaluate data, showing awareness of potential sources of random and systematic error 
� identify further questions arising from their results.  
 
Measurement: 
� understand and use SI units and IUPAC (International Union of Pure and Applied 
Chemistry) chemical nomenclature 
� use and derive simple equations and carry out appropriate calculations 
� undertake basic data analysis including simple statistical techniques. 

Assessments End of half term tests & 
HFL’S 
 

End of half term 
tests & HFL’S 
 

End of half term tests 
& HFL’S 
 

End of half term 
tests & HFL’S 
 

End of half term 
tests & HFL’S 
 

End of half term 
tests & HFL’S 
 

Enrichment 
 

 
Lab Rats Leaders-Opportunity to complete crest award 
Trip to Manchester museum- Small group activities 
Science career talks 
 



Year 9 Science Autumn Term Knowledge Organiser Growth and Differentiation

Key Vocabulary:

1 Eukaryotic 

cells

have membrane-bound 

organelles and have 

genetic material contained 

in the nucleus

2 Aseptic 

techniques

must be used to prepare 

cultures to prevent 

contamination of the 

culture and the growth of 

harmful bacteria

3 Microscopy is the field of using 

microscopes to view 

samples that cannot be 

seen with the naked eye 

4 Diffusion is the spreading out of 

particles, of a gas or liquid, 

resulting in net movement 

from an area of high 

concentration to low 

concentration

5 Osmosis is the diffusion of water from 

a dilute solution to a 

concentrated solution

through a partially 

permeable membrane

6 Cancer is caused by uncontrolled 

cell division

7 Stem cells 1. are cells that are 

capable of 

differentiating into 

other types of cell

Cells

8
All eukaryotic cells have a nucleus, mitochondria, 

ribosomes, cytoplasm and a cell membrane. Plant 

cells also have a cell wall, vacuole and 

chloroplasts

Prokaryotic cells do not contain membrane-

bound organelles

Prokaryotic cells are approximately 10 orders of 

magnitude smaller than eukaryotic cells

9 Microscopy
The parts of a light microscope include the 

eyepiece lens, objective lenses, stage, coarse 

focusing wheel, fine focusing wheel, light/mirror

A sample used with a light microscope must be 

very thin to allow light to pass through

Magnification is the number of times larger an 

image is than the object

Resolution is the ability to distinguish between two 

points

10 Aseptic Technique
Petri dishes are used to produce cultures of 

bacteria and other micro-organisms 

Cultured bacteria are grown on a nutrient 

medium in controlled conditions

Aseptic techniques must be used to prepare 

cultures to prevent contamination of the culture 

and the growth of harmful bacteria

11 Cancer
Cancer is caused by uncontrolled cell division

A tumour is a mass of cells caused by 

uncontrolled cell division

Benign tumours are a mass of cells contained in 

one area

Malignant tumours are formed of cancer cells that 

invade other tissues and spread around the body 

where they form secondary tumours

12 Stem Cells
Embryonic stem cells can differentiate into all 

human cell types

Adult bone marrow contains stem cells that can 

differentiate into different types of blood cell

13 Aseptic Technique

Petri dishes are used to produce cultures of bacteria 

and other micro-organisms 

Cultured bacteria are grown on a nutrient medium in 

controlled conditions

Aseptic techniques must be used to prepare cultures 

to prevent contamination of the culture and the 

growth of harmful bacteria

14 Movement of Particles

Diffusion is the spreading out of particles, of a gas or 

liquid, resulting in net movement from an area of high 

concentration to low concentration

Osmosis is the diffusion of water from a dilute solution 

to a concentrated solution through a partially 

permeable membrane

Active transport moves substances from a more 

dilute solution to a more concentrated solution, 

requiring energy from respiration



Year 9 Science Autumn Term Knowledge Organiser – Human Interaction
Key Vocabulary:

1 Biodiversity The variety of different species in 
an ecosystem

2 Sampling Techniques used to measure 
populations of living organisms.

3 Quadrat 1 meter wooden square used to 
estimate populations of living 
organisms.

4 Abundance A measure of a population.

5 Stable 
ecosystem

Where species in an ecosystem 
do not depend on each other.

6 Peat Peat from peat bogs is used for 
compost for gardens and farms, 
destroying habitats

7 Greenhouse 
gases

Carbon dioxide, methane and 
water vapour. Released from 
combustion of fossil fuels and 
farming.

8 Global 
warming

9 Pollution Substance released from human 
waste that damage ecosystems. 
E.g. Water, air and land pollution.

10 Biomass Total quantity or weight of 
biological matter.

11 Trophic level Level or position in a food chain.

12 Fusarium 
fungus 

Fusarium fungus is used to 
produce mycoprotein (Quorn), a 
protein-rich food suitable for 
vegetarians.

13 GM (Genetic 
modification)

GM crops, such as golden rice, 
can be used to provide increased 
nutritional value in areas where it 
is lacking

14 Sustainable Able to be maintained at a certain 
rate or level.

Human Interactions

15 Sampling
a) Techniques used to measure 
populations of living organisms.

d) Quadrat

b) Random sampling - Used to measure 
the abundance of a living organism in a 
habitat using random coordinates.

c) Systematic sampling - Used to measure 
the effect of a factor on the distribution of 
a species, using a transect.
16 Greenhouse Effect
Levels of carbon dioxide and methane in the atmosphere are 
increasing, contributing to global warming

17 Consequences of Global Warming
There are many biological consequences to global warming 
including:
a) Melting polar ice caps
b) Rising sea levels
c) Extreme weather patterns
d) Flooding
e) Loss of habitats
18 Reducing Human Impact
How humans can reduce their impact on Biodiversity by:
a) Protecting rare habitats
b) Maintaining nature reserves
c) Breeding programmes for endangered species
d) Recycling resources to reduce landfill waste
e) Reducing deforestation
f) Growing hedgerows on farms to allow more crops to 

grow 

Increasing Human Population

19 Increasing Human Population
The increasing human population means that more resources 
are required and more waste is produced. More waste is also 
produced through the improved standard of living.

If waste is not treated properly it results in pollution:
a) Water pollution is caused by poor sewage treatment 

and leaching of fertilisers
b) Air pollution is caused by smoke and acidic gases
c) Land pollution is caused by landfill and toxic chemical 

waste
20 Pyramids of Biomass
• Biomass is lost between trophic levels in a food chain
• Biomass is lost through waste (faeces, urine, sweat, gas) 

and through life processes such as movement and 
thermoregulation

21 Farming
a) Efficiency of food production can be improved by 

restricting energy transfer from food animals to the 
environment.

b) This includes intensive farming methods where 
movement of animals is limited and the temperature of 
their surroundings is controlled.

c) Fish stocks in oceans are declining because of overfishing 
22 Food Security

Food security is having enough food to feed a population. 
Many factors can threaten food security:
a) Increasing birth rate.
b) Changing diets in developed countries means that scarce 

food resources are being transported across the world
c) New pests and pathogens are affecting farming
d) Environmental changes, including droughts, which can 

lead to famines
e) Political instability and conflicts in some parts of the 

world threaten access to food and water



Year 9 Science Spring Term – Introduction to Quantitative Chemistry 
Key Vocabulary:

1 Atom The smallest part of an element that 
can exist independently. 

2 Atomic Number The number of protons in an atom 
of an element. This is he smallest 
number of the two numbers 
provided for each element on the 
periodic table.

3 Chemical 
Formula

A series of chemical symbols 
showing the number of atoms of 
each element in a compound.

4 Compound A substance made up of two or 
more different elements chemically 
bonded together. 

5 Concentration The mass of solute dissolved in a 
given volume of solvent. 

6 Conservation of 
Mass

The law of conservation of mass 
states that the total mass of 
reactants in any chemical reaction 
equals the total mass of product. 

7 Element A substance made of only one type 
of atom.

8 Mass Number The total number of protons and 
neutrons in the nucleus of an atom. 
It is the larger of the two numbers 
beside each element in the periodic 
table.

9 Mixture A material consisting of two or more 
different substances that are not 
chemically combined.

10 Molecule A small group of non-metal atoms 
chemically bonded together. 

11 Relative Atomic 
Mass

The relative atomic mass of an 
element is the relative mass of its 
atoms compared to the mass of a 
carbon-12 atom. The relative atomic 
masses for each element are given 
in the Periodic Table.

12 Relative 
Formula Mass

The relative formula mass of a 
substance is the sum of the relative 
atomic masses of its atoms, in the 
numbers shown in it’s chemical 
formula.

13 Chemical Reactions
Chemical reactions always involve the formation of one or 
more new substances.
• Chemical reactions often involve a temperature 

change.
• Formulae are used to show the elements bonded 

together in a compound e.g. H2O contains 2 hydrogen 
atoms and one oxygen atom.

• Compounds can only be separated into their elements 
by a chemical reaction e.g. 2H2O  2H2 + O2

• In chemical equations the three states of matter are 
shown as: solid = (s); liquid = (l) and gas = (g) aqueous 
solutions are shown as (aq)

• e.g. 2Na(s) + 2H2O(l) → 2NaOH(aq) + H2(g)
• An aqueous solution is a substance dissolved in water.
14 Relative Formula Mass
• The relative atomic mass (Ar) is the average mass of 

the atoms of an element compared to the mass of 
carbon-12.

• The relative formula mass (Mr) of s substance is the 
sum of the Ar of all the atoms in the formula. 

• e.g. What is the Mr of water (H2O)? 
• (Ar H = 1.0; O = 16.0)

• There are 2 x H and 1 x O in the formula
• (2 x 1.0) + (1 x 16.0) = 18.0

• Ar and Mr have no units as they are relative masses.
• In a balanced chemical equation:
• sum Mr reactants = sum Mr products

• e.g. 2H2O2 2H2O + O2
• Mr reactants = 2 x 34 = 68
• Mr products = (2 x 18) + 32 = 68
• The percentage mass of an element in a compound can 

be calculated using the relative atomic mass and the 
relative formula mass.

15 Conservation of Mass & Balancing Equations

• No atoms are lost or made during a chemical reaction.
• mass of products = mass of reactants
• Chemical reactions can be represented by symbol 

equations which are balanced.
• This means the number of atoms of each element is 

balanced e.g. 2Mg + O2 2MgO 
• there are 2 magnesium atoms on each side of the 

equation.
• During the reaction hydrogen gas is produced. If the 

gas is free to leave the reaction container then the 
measured mass will decrease.

• Some reactions may appear to involve a change in mass, 
but this is normally because a reactant or a product is a 
gas e.g. Mg(s) + 2HCl(aq) MgCl2(aq) + H2(g)

16 Uncertainty
• Scientific uncertainty means there is a range of possible 

values within which the true value of a measurement lies.
• Whenever a measurement is made, there is always some 

uncertainty about the result obtained.
17 Concentration
• Many chemical reactions take place in solutions.

• The more concentrated a solution the more particles it 
contains in a given volume.

• The concentration of a solution can be measured in mass 
per given volume of solution e.g. grams per dm3 (g/dm3).

• mass of solute   = concentration
• volume of solution 

• Volumes need to be in dm3

• 1 dm3 = 1000 cm3

18 Making Soluble Salts
• Soluble substances dissolve in a solvent.
• Insoluble substances cannot dissolve in a solvent.
• Neutralisation reaction general equation is acid + base → 

salt + water
• Metal + acid → salt + hydrogen
• Metal oxide + acid → salt + water
• Metal hydroxide + acid → salt + water
• Metal carbonate + acid → salt + water + carbon dioxide
• Soluble salts can be made from acids by reacting them 

with solid insoluble substances, such as metals, metal 
oxides, hydroxides, or carbonates.

• The solid is added to the acid until no more reacts and the 
excess solid I filtered off to produce a solution of the salt.

• Salt solutions can be crystallised to produce solid salts.
• Copper oxide reacts with sulfuric acid solution to produce 

copper sulfate and water.
• This reaction can be represented with the equation 

CuO(s) + H2SO4(aq) → CuSO4(aq) + H2O(l)
• Copper sulfate solution is a blue liquid.
• Copper sulfate crystals are blue.



Year 9 Science Knowledge Organiser – Acceleration
Key Vocabulary:
1 Acceleration The rate of change of velocity.
2 Action A description of a change in a physical 

system. 
3 Balanced Equal in size and opposite in 

direction.
4 Component The horizontal or vertical part that 

makes up a diagonal vector. 
5 Constant 

Velocity
When an object travels at the same 
speed in the same direction. 

6 Contact Force Is a force that acts when objects are 
physically touching each other.

7 Curve A continuous and smooth flowing line 
without any sharp turns. 

8 Deceleration Slowing down, also known as negative 
acceleration.

9 Distance The length of a path or length 
between two points.

10 Displacement The change in position of an object. 
11 Gradient The slope of a graph. 

12 Initial Velocity A vector quantity that describes the 
velocity of an object before an 
acceleration.

13 Mass Mass is a measurement of how much 
matter is in an object.

14 Non-contact 
Force

A force which acts on an object over a 
distance. 

15 Resultant The sum of two or more vectors: the 
result of adding two or more vectors 
together.

16 Scalar Quantities that have magnitude (size) 
only.

17 Speed The distance covered per unit time.
18 Tangent A straight line touching a curve at a 

single point without crossing the line.
19 Unbalanced Forces that are not equal and 

opposite, a non-zero resultant force.
20 Vector Quantities that have both magnitude 

(size) and direction.
21 Velocity The speed of an object in a given 

direction.
22 Vertical Perpendicular to an 𝑥𝑥-axis (an up or 

down line).

23 Scalars & Vectors

1. Scalars are quantities which only have size 
(magnitude), such as distance, speed, mass and 
energy.

2. Vectors are quantities with size and direction, such 
as displacement, velocity, acceleration, force and 
weight.

3. Resultant force is a vector quantity 
4. Forces acting in the same direction can be added 

together
5. Forces acting in opposite directions can be 

subtracted
6. Resultant forces can be resolved into their 

horizontal and vertical components 

24 Acceleration

1. Acceleration is the rate of change of velocity 
2. Change in velocity is calculated using final velocity 

minus initial velocity
3. Acceleration happens when there is change in 

velocity (speeding up, slowing down or a change in 
direction)

4. Negative acceleration (slowing down) can be called 
deceleration

5. The SI unit for acceleration is m/s2

6. An object moving in a circle is accelerating because 
it is constantly changing direction

7. Objects near Earth’s surface experience 
gravitational acceleration of 9.8 m/s2

8. Air resistance/drag increases with speed

𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 =
𝐶𝐶𝐶𝐴𝐴𝐴𝐴𝐶𝐶𝐴𝐴 𝐴𝐴𝐴𝐴 𝑣𝑣𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑣𝑣

𝑇𝑇𝐴𝐴𝑇𝑇𝐴𝐴

25 Newtons Laws
1. Newton’s Third Law states that every action has an 

equal and opposite reaction
2. Newton’s First Law states than an object’s motion 

will not change unless acted upon by an 
unbalanced force

3. If the resultant force is 0 N a stationary object will 
remain stationary

4. If the resultant force is 0 N an object in motion will 
continue moving at the same velocity

5. If the resultant force is not 0 N a stationary object 
will accelerate in the direction of the resultant 
force

6. If the resultant force is not 0 N an object in motion 
will accelerate in the direction of the resultant 
force

26 Velocity-Time Graphs
1. Velocity-time graphs can be used to describe 

motion
2. A horizontal line shows a constant velocity
3. A straight line with a positive gradient (slope) 

shows that an object has a positive acceleration 
(speeding up)

4. A straight line with a negative gradient (slope) 
shows that an object has a negative 
acceleration/deceleration (slowing down)

5. Acceleration can be calculated by calculating the 
gradient

6. Distance can be calculated from the area under the 
graph

7. A curved line shows that acceleration is changing
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Year 9 Science Autumn Term Knowledge Organiser Periodic Table

Key Vocabulary:

1 Atom The smallest part of an element 
that can exist independently. The 
centre of an atom is called the 
nucleus

2 Electronic 
structure 

The number of electrons in each 
energy level (shell) of an atom. A 
sodium atom has an electronic 
structure of 2, 8, 1. 

3 Isotopes Atoms of the same element with 
mass numbers due to different 
numbers of neutrons in the 
nucleus. Carbon-12, carbon-13, 
and carbon-14 are three isotopes 
of the element carbon with mass 
numbers 12, 13, and 14, 
respectively. 

4 Atomic model A model that represents the 
structure of the atom. The atomic 
model has been revised over time 
as new evidence has become 
available.

5 Periodic table A table of all the known elements 
arranged in order of atomic 
number so that elements with 
similar properties are in columns, 
known as groups. All of the 
elements we know are 
represented in the periodic table.

6 Noble gas An inert gas found in group 0 of 
the periodic table. Argon is a 
noble gas.

7 Alkali metal An element in group 1 of the 
periodic table. Lithium is an 
example of an alkali metal. 

Atomic Structure
8

Atoms consist of a positively charged nucleus, containing 
protons and neutrons, surrounded by negatively charged 
electrons

9 Atomic and Mass Number
The atomic number is the number of protons in an atom of 
the element 7. All atoms of a particular element have the 
same number of protons in their nuclei 8. Atoms of different 
elements have different numbers of protons
The mass number of an element is the total number of 
protons and neutrons 10. The relative charges of the 
subatomic particles are: protons (+), electrons (-) and 
neutrons (0)
10 Electronic Configuration
Electrons in an atom occupy the lowest available energy 
level 13. The electronic structure of an atom can be 
represented by numbers or a diagram 14. Atoms have no 
overall electrical charge because the number of electrons is 
equal to the number of protons in the nucleus 
Elements in the periodic table are arranged in order of 
increasing atomic number and elements with similar 
properties 
11 The Periodic Table

The Groups

12 Isotopes
Isotopes are atoms of the same element that have different 

numbers of neutrons 20. An element’s relative atomic mass 
is an average value that takes account of the abundance of 
different isotopes

13 The Halogens
Elements in Group 7 are known as the Halogens 46.
They have similar reactions because they all have 7 electrons 
in their outer shell 47.
The Halogens are non-metals and consist of molecules made 

up of pairs of atoms 48. Melting and boiling points increase 
with increasing relative molecular mass (as you go down the 
group) 49.
Reactivity decreases as you do down the group 50. A more 
reactive halogen can displace a less reactive halogen from an 
aqueous solution of its salt

14 The Transition Metals
Metals including Cr, Mn, Fe, Co, Ni and Cu are transition 
metals with similar properties, which are different from the 
properties of Group 1 52.
Many transition elements form ions with different charges, 

form coloured compounds and can be useful as catalysts
15 The Noble Gases

Elements in Group 0 are called the Noble Gases 35. They are 
unreactive and do not easily form molecules because they 
have a stable arrangement of electrons 36. They have 8 
electrons in their outer shell, except Helium which has 2 37. 
Boiling point increases with increasing atomic mass (as you go 
down the group)
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