
7C1 Part 1

States of Matter
States of Matter – SOLID                  LIQUID                  GAS

The particles should be the same in all 3 diagrams.

Gas Pressure Diffusion

The spreading out of particles from an area 
of high concentration (where there are lots) 
to one of low concentration (where there 
are fewer) caused by the random flow of 
liquid and gas particles 

Changes of State

As a substance is heated it gains energy.
When the particles gain enough energy they overcome the 
forces between them.
Solids have the strongest forces of attraction, gases have the 
weakest.
Whilst a change of state is happening the temperature of the 
substance does not change. 

Gas pressure is caused by the 
force of gas particles bumping 
into – (colliding with) the wall 
of their container

Pressure can be increased by:

• Increasing the 
temperature

• Adding more gas particles-
e.g with a pump

• Compressing the gas into 
a smaller volume



7C1 Part 2

Dissolving and Separation Techniques
All separation methods are dependent on the solubility of a substance.

Filtration

Separates an insoluble solid from 
a liquid.

The solid pieces are too big too 
fit through the holes in the filter 
Paper.

Decanting
Pour a liquid from the top of a 
settled solid or a more dense 
liquid.

Dissolving

When the particles in a solid spread out in a 
liquid.

We call the liquid the SOLVENT

We call the solid the SOLUTE

We call the mixture of the solid and the liquid a 
SOLUTION.

A solid that will dissolve in a liquid is called 
SOLUBLE.

A solid that will not dissolve in a liquid is called 
INSOLUBLE.

Chromatography

Method
Draw pencil line.
Put dot of colour on line.
Hang bottom edge (below dot) in 
the water.
Leave until water soak up to almost 
the top of the paper..
Compare with known substances.

Different colours contain different 
mixtures of inks.
The different inks move at different 
speeds up the paper.
This is because of different solubility.

Chromatogram

Evaporation
Separating a soluble solid from a 
liquid.

Crystallisation
Heat until almost all the water has 
evaporated.
Leave for the remaining water to 
evaporate slowly to form crystals.



7C2
Substances and Properties

Formula of Common Elements and Compounds
Oxygen – O2 Water – H2O
Carbon Dioxide – CO2 Sodium Chloride - NaCl

Atoms, Molecules, Elements, Compounds and Mixtures
An atom is the smallest particle of any element.
Molecules form when two or more atoms form chemical bonds.
An element is a substance that contains only one type of atom.
A compound is a substance containing two or more types of atom chemically 
bonded together.
A mixture is a substance containing two or more elements/compounds, not 
chemically bonded.

Chemical Symbols
Two important rules should be followed when writing the symbols of 
elements so that there is no confusion:

1. The first letter of an element’s 
symbol is always a capital letter.

e.g. N (not n) for nitrogen

2. If there are two letters in an element’s symbol, the second letter is 
always a small letter.

e.g. Co (not CO) for cobalt

Elements and the periodic table 
Dmitri Mendeleev created the first version of the modern periodic table. His 
work was unique as he left gaps for undiscovered elements. He arranged the 
elements based on atomic weight.
Elements are arranged into periods (horizontal) and groups (vertical) on the 
periodic table. Each element has a unique chemical symbol. The elements are 
ordered based on atomic number and placed into groups of elements with 
similar properties.

Properties of compounds
Compounds have very different properties to the elements from which 
they are made. This is because the atoms are joined together 
differently.

Properties of metals
Metals are good conductors of heat and electricity, have a high density, 
melting and boiling points. They are sonorous, malleable and ductile.

Atoms of one 
type of element. 

Molecules of one 
type of element. 

Molecules of one 
type of compound. 

A mixture of elements 
and compounds. 

Metals

Non-Metals

+

→

carbon

(element)

C(S)

oxygen

(element)

O2(g)

carbon dioxide

(compound)

CO2(g)

Reactants Product



The pH scale
It measures the acidity or alkalinity of 
a solution

7C3 Simple Chemical Reactions
Physical reactions are reversible 
and involve a change of state.
Chemical reactions are usually 
irreversible and produce new 
substances.

Evidence for Chemical Reactions:
- Colour change
- Bubbles of gas
- Temperature change
- Change in mass (caused by 

loss of gas)
- Precipitation (solid formed)

Word equations are used by 
Scientists to show what has 
happened in a chemical reaction.

Chemical formula use symbols to 
show how many of each type of 
atom is present e.g. H2O contains 
2 Hydrogen atoms and 1 Oxygen 
atom.

Indicators change colour to identify 
whether a substance is acid, alkali or 
neutral. For example Litmus paper is 
red in acid and blue in alkali.

Neutralisation Example:
Indigestion occurs when acid 
from the stomach moves into 
the oesophagus and causes 
pain. This can be treated with 
antacid, which contains alkali.



Year 7 Knowledge organiser: Forces
What is a force?

• A force can be a push or a pull

• A force is measured in Newtons (N)

• We measure forces with a newton meter

• Forces explain why objects change speed and change 
direction

Speed

• Objects travel at a constant speed if the forces on the 
object are balanced.

𝑆𝑝𝑒𝑒𝑑 Τ𝑚 𝑠 =
𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 (𝑚)

𝑇𝑖𝑚𝑒 (𝑠)

Resistive forces

• Resistive forces act in the opposite direction to the 
movement off an object. 

• Resistive forces make it more difficult for objects to 
move.

• When resistive forces are the same size as the force 
causing an object to move, the object moves at a 
constant speed. 

• Air resistance, friction and drag are all examples of 
resistive forces.

Acceleration

• Acceleration is when objects get faster in a given time.

• Deceleration is when objects get slower in a given time.

• Both acceleration and deceleration are measured in m/s2.

• Acceleration and deceleration are caused by unbalanced 
forces. The acceleration or deceleration is always in the 
direction of the bigger force. 

𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 Τ𝑚 𝑠2 =
𝑓𝑖𝑛𝑎𝑙 𝑠𝑝𝑒𝑒𝑑 Τ𝑚 𝑠 − 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑠𝑝𝑒𝑒𝑑 Τ(𝑚 𝑠)

𝑡𝑖𝑚𝑒 (𝑠)

Mass and Weight

• Weight (in Newtons) is the force that acts on mass due to 
gravity. It always acts towards the centre of the Earth.

• Gravity changes depending on the planet/object you are 
stood on. For example, as Jupiter has a larger mass than the 
Earth the strength of gravity is larger. 

• The strength of gravity affects an objects weight. So on 
Jupiter objects weigh more than on Earth. On the moon 
they weigh less. 

• Gravity does not affect the mass of an object (in kg)

Weight (N) = mass (kg) x 10  (on Earth)

Resultant forces

• The resultant force on an object is the is the overall force 
that acts on the object.



Year 7 Knowledge organiser: Energy
Energy Basics

• Energy is measured in Joules

• Energy cannot be created or 
destroyed, only transferred 

between stores

Thermal Energy

Energy transfers always waste some 
energy, often thermal energy.

This energy is dissipated into the 
surroundings

Stores and Transfers

Efficiency

Efficiency is a measure of how much 
energy is transferred usefully, rather 

than being wasted or dissipated. 

GPE and KE

• Whenever something is high up 
and not moving, it has GPE.

• When it's moving, it has KE.

• As it moves down, GPE turns into 
KE!

Useful Equations

𝑮𝑷𝑬 𝑱 = 𝒎𝒂𝒔𝒔 𝒌𝒈 × 𝒈 × 𝒉𝒆𝒊𝒈𝒉𝒕 𝒎

Remember, g = 10 N/kg on Earth

𝑬𝒇𝒇𝒊𝒄𝒊𝒆𝒏𝒄𝒚 =
𝒖𝒔𝒆𝒇𝒖𝒍 𝒐𝒖𝒕𝒑𝒖𝒕 𝒆𝒏𝒆𝒓𝒈𝒚

𝒕𝒐𝒕𝒂𝒍 𝒊𝒏𝒑𝒖𝒕 𝒆𝒏𝒆𝒓𝒈𝒚
× 𝟏𝟎𝟎

Stores Transfers

Chemical Light

Thermal Sound

Kinetic Electrical

Gravitational Thermal

Elastic



Year 7 Knowledge organiser: Light and Sound
Light

• We see objects because light 
reflects off of them into our eye

• Straight lines indicate light’s path; 
arrowheads indicate direction

• Light travels at 300,000,000 m/s

• Law of reflection: Angle of 
Incidence = Angle of Reflection 

The Eye

The cornea and lens refract light, focusing it on 
the retina.

Colour

• There are 3 primary colours (in 
science): red, blue and green

• Light that is not reflected is 
absorbed. We only see the colours 

that are reflected.

Sound

Sound is produced by vibrating particles

Lenses

Refraction: light bends when passing 
from one material to another

The Ear

Ear defenders contain foam to absorb 
vibrations, decreasing the sound’s amplitude. 

Louder sound Larger 
amplitude

Quieter sound Smaller 
amplitude

Higher pitch Larger 
frequency

Lower pitch Smaller 
frequency

Auditory 
nerve

Cochlea

3 tiny bones

Ear drum

Ear 
canal

Outer ear 
– sound 
waves 
collected 
by the 
ear

Corrects 
long-sighted vision

Corrects 
short-sighted vision

Convex (Converging) Concave (Diverging)

Colours refract by 
different amounts



 

Year 7 – B1 Cells and Microscopes 



What are Body Systems?
Groups of organs that work together to perform a major 
function in the body.

Examples: Circulatory system, respiratory system, digestive 
system, nervous system.

System Main Organs Function

Circulatory

Heart, blood 
vessels (arteries, 
veins, capillaries)

Transports blood, oxygen, 
nutrients, and waste 
around the body.

Respiratory
Lungs, trachea, 
bronchi

Takes in oxygen and 
removes carbon dioxide.

Digestive

Mouth, 
oesophagus, 
stomach, 
intestines,

Breaks down food into 
nutrients the body can 
absorb.

Muscular Skeletal muscles
Allows movement of body 
parts.

Skeletal Bones
Supports and protects the 
body; works with muscles 
to enable movement.

Important Concepts
Organs: Structures made of tissues that perform a specific 
job.

Tissues: Groups of similar cells working together.

Cells: The basic units of life.

Antagonistic pairs: Muscles work in pairs where one 
contracts and the other relaxes to move bones.

How Systems Work Together
Respiratory system supplies oxygen to blood in the 
circulatory system.

Circulatory system delivers oxygen and nutrients to cells 
and removes waste.

Digestive system provides nutrients absorbed into the 
blood.



Plant reproduction Knowledge organiser 

1. Structure of a  flower



Human and plant reproduction - Knowledge Organiser

Pathway to success! 

• Redraw and label the 
male and female 
reproductive systems 
from memory

• Create a story board 
showing the journey 
of a sperm cell, the 
development of an 
embryo and the birth 
of a baby

• Revise the differences 
between animal and 
plant cells from year 
7

13. Male Reproductive System
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