
C3 – Structure and Bonding

C2 – Periodic Table

C1 – Atomic Structure

Year

9

Scie
n

ce
: C

h
e

m
istry Year 9

 Learn
in

g Jo
u

rn
ey

Science helps us to make live better around the world and is crucial to our continued survival.

“Chemistry begins in the stars…”
Reading Observing Speaking and Listening Writing

Describe the history structure of atoms, ions and isotopes. 
Produce electronic configuration of atoms and ions. 

Make chemical formula and balanced equations. 
How to separate chemical mixtures including using fractional distillation 

and chromatography.

Describe the history for the development of the periodic table.
Explain how element position in the table, affects the electronic structure.
Describe how group 1 alkali metals reacts with water, oxygen and group 7.

Explain reactions of group 7 halogens with hydrogen, metals and other halogens.
Triple Science only – Compare the properties of transition elements with group 1. 

Analysing 
progress

Analysing 
progress

Analysing 
progress

Explain the cause and effect when states of matter change with temperature.
Demonstrate ionic, covalent and metallic bonding  in simple and giant structures.

Triple Science Only – Compare the dimension of nanoparticle. 
Triple Science Only – Evaluate uses of nanoparticles.



Balancing Equations in GCSE Chemistry

We are going to balance the following equation:

C3H8 +    O2 → CO2 +     H2O

Step 1: List the elements underneath the arrow, with the number of 
atoms of the element on each side. The equation is balanced when 
the numbers on the left are the same as those on the right.

C3H8 +    O2 → CO2 +     H2O

3 C 1
8 H 2
2 O 3

Step 2: Choose an element to balance. Remember you can multiply a 
molecule by adding a number before it, but you may never change its 
structure by changing the small numbers. We will start by increasing 
the carbon on the right hand side to match the left. Note, this will also 
increase the amount of Oxygen on the right.

C3H8 +    O2 → 3CO2 +     H2O

3 C 1 3
8 H 2

2 O 3 7

An important skill in GCSE chemistry is balancing chemical equations. This skill is needed throughout the 
course, and can be examined as part of any individual topic.

Step 3: If it is not yet balanced, choose another element to balance. We will 
increase the Hydrogen on the right hand side to mach the left. Note, this will 
again increase the Oxygen on the right.

C3H8 +    O2 → 3CO2 +     4H2O

3 C 1 3
8 H 2 8

2 O 3 7 10

Step 4: If it is not yet balanced, choose another element to balance. We will 
increase the Oxygen on the left hand side to mach the right. Note, we left the 
Oxygen until last as it is not in a compound, and therefore easiest to adjust at the 
end without unbalancing any other elements.

C3H8 +    5O2 → 3CO2 +     4H2O

3 C 1 3
8 H 2 8

10 2 O 3 7 10

There are now 3 atoms of Carbon on each side, 8 atoms of Hydrogen on 
each side, and 10 atoms of Oxygen on each side.

Our equation is now balanced!
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Science Assessment Command Words

Low Demand Medium Demand High Demand

Command Meaning Command Meaning Command Meaning

Choose Select from a listed range of alternatives. Balance Balance a chemical equation. Compare
Describe the similarities and/or 
differences between things. You must 
write about more than one thing.

Define Specify the meaning of something. Calculate
Use numbers given in the question to work 
out an answer, usually involving 
multiplication or division.

Design
Set out how something will be done., 
usually in relation to a scientific 
investigation.

Give/ Write/ 
State

Give a short answer recalling facts. Describe
Recall facts, events, or processes in a 
structured way.

Estimate
Assign an approximate value based on real 
world experience or other evidence.

Identify
Name or characterise something specific in a 
question.

Determine
Use the data or information given in the 
question to obtain an answer.

Evaluate
Use information supplied as well as your 
own knowledge to explain a judgement.

Label
Add information to a diagram by naming 
what is there.

Draw Produce or add to a diagram. Explain
Make something clear, stating the reasons 
for the way something happens.

Name
Give a one or two word answer recalling 
facts.

Plan
Write a method for a scientific 
investigation.

Justify
Use evidence from the information 
supplied to support an answer.

Measure Find an item of data for a quantity. Plot Add data onto a graph. Predict
Give a plausible outcome based on real 
world experience or other evidence.

Show
Provide structured evidence in order to 
reach a conclusion.

Sketch
Draw approximately, often in reference to 
identifying patterns through graphical 
means.

Use
Base your answer on information given 
elsewhere in the question. You must show 
you have done this to get any marks

Suggest
Apply your knowledge and understanding 
of a topic to a new and unfamiliar 
situation.
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Grade  2/3 Grade  4/5 Grade  6/7 Grade  8/9

AO1

Recall and 
understand 
appropriate 
knowledge

Remember some basic facts.

Use a few key words.

Realise simple or obvious 
effects of science on society.

Remember a wide range of basic
facts.

Use a few key words for any topic
studied.

Understand scientific discoveries 
have risks and benefits.

Remember key facts about most areas 
of Science.

They usually use appropriate 
terminology in answers (key words 
and phrases)

They can see the relationships 
between scientific advances, their 
ethical implications and the benefits 
and risks associated with them.

Remember key and detailed facts of 
any area within Science.

They always use appropriate 
terminology in answers (key words and 
phrases)

They can explain the relationships 
between scientific advances, their 
ethical implications and the benefits 
and risks associated with them.

AO2

Apply 
appropriate 
knowledge

They can occasionally apply 
knowledge effectively in a range
of contexts. 

They can occasionally use 
theories to make simple
explanations of events.

They can occasionally use data 
to support evidence.

They usually apply knowledge 
effectively in a range of contexts.

They can usually use theories to 
make simple explanations of 
events.

They can sometimes use data to 
support evidence.

They usually apply knowledge 
effectively in a wide range of contexts.

They can usually use theories to make 
detailed explanations of events.

They can usually use data to support 
evidence.

They always apply knowledge 
effectively in a wide range of contexts.

They can always use theories to make 
detailed explanations of events.

They always make effective use of 
data to support evidence.
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AO3

Analyse 
& 

Evaluate 
Informati

on and 
Ideas

They evaluate basic 
information to develop simple
arguments and explanations.

They usually draw conclusions 
consistent with the available 
evidence.

They can recognise anomalous 
results and spot some causes of 
error in experimental 
procedures.

They evaluate information to 
develop arguments and 
explanations.

They consistently draw conclusions 
consistent with the available 
evidence.

They can spot some causes of error 
and uncertainty in data or 
experimental procedures.

They evaluate information 
systematically to develop arguments 
and explanations.

They usually draw detailed, evidence-
based conclusions.

They can usually spot causes of error 
and uncertainty in data or 
experimental procedures.

They evaluate information from a 
wide range of sources systematically 
to develop arguments and 
explanations.

They consistently draw detailed, 
evidence-based conclusions.

They can consistently spot causes of 
error and uncertainty in data or 
experimental procedures.

Maths 
Skills

Biology –
10%

Chemistr
y – 20%

Physics –
30%

They can usually perform basic 
calculations using a formula 
provided in the question.

They can usually draw simple 
conclusions from graphs, 
tables, and scale diagrams.

They can consistently select and 
use equations, and perform some 
multi-step calculations.

They can consistently draw simple 
conclusions from graphs, tables, 
and scale diagrams.

They can recall most equations, and 
usually rearrange equations in 
complex calculations.

They can interpret graphs, tables, and 
scale diagrams, and draw conclusions, 
consistently using scientific 
terminology.

They can consistently recall
equations, and consistently perform 
complex calculations requiring more 
than one formula.

They can interpret graphs, tables, and 
scale diagrams, and draw detailed, 
well evidenced conclusions.
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AQA - Combined Science GCSE Trilogy (8464)

The specification can be found here: http://filestore.aqa.org.uk/resources/science/specifications/AQA-8464-SP-2016.PDF

You will sit six papers in total: 2 for biology, 2 for chemistry and 2 for physics. This will gain you 2 GCSEs for Combined Science. Your two 
grades will be an average of your achievement in all the science exams, and if you are on the border between two grades you will
receive one of each grade.

Each paper is 1hr 15mins, and is worth 70 marks. Each paper is equally weighted to your final grade.

Biology Topics
Paper 1

● Cell biology 
● Organisation
● Infection and response
● Bioenergetics

Paper 2
● Homeostasis and response
● Inheritance
● Variation & evolution
● Ecology

Chemistry Topics 
Paper 1
● Atomic structure and the periodic table
● Bonding, structure & properties of matter
● Quantitative chemistry
● Chemical changes
● Energy changes

Paper 2
● The rate and extent of chemical change
● Organic chemistry
● Chemical analysis
● Chemistry of the atmosphere
● Using resources

http://filestore.aqa.org.uk/resources/science/specifications/AQA-8464-SP-2016.PDF
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AQA - Combined Science GCSE Trilogy (8464)

The specification can be found here: http://filestore.aqa.org.uk/resources/science/specifications/AQA-8464-SP-2016.PDF

You will sit six papers in total: 2 for biology, 2 for chemistry and 2 for physics. This will gain you 2 GCSEs for Combined Science. Your two 
grades will be an average of your achievement in all the science exams, and if you are on the border between two grades you will
receive one of each grade.

Each paper is 1hr 15mins, and is worth 70 marks. Each paper is equally weighted to your final grade.

Physics Topics

Paper 1
● Energy
● Electricity
● Particle model of matter
● Atomic structure. 

Paper 2
● Forces
● Waves
● Magnetism 
● Electromagnetism

http://filestore.aqa.org.uk/resources/science/specifications/AQA-8464-SP-2016.PDF
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AQA Single Sciences GCSE - Topics and Assessments 

You will sit six papers in total: 2 for biology, 2 for chemistry and 2 for physics. Each pair of papers will gain you a GCSE in that specific 
science.

GCSE Biology (8461) 
Each paper is 1hr 45mins and is worth 100 marks.
The specification can be found here: https://filestore.aqa.org.uk/resources/biology/specifications/AQA-8461-SP-2016.PDF

Paper 1 
● Cell biology 
● Organisation
● Infection and response
● Bioenergetics

Paper 2
● Homeostasis and response
● Inheritance, variation and evolution
● Ecology

GCSE Chemistry (8462) 
Each paper is 1hr 45mins and is worth 100 marks.
The specification can be found here:
https://filestore.aqa.org.uk/resources/chemistry/specifications/AQA-8462-SP-2016.PDF

Paper 1
● Atomic structure and the periodic table
● Bonding, structure & properties of matter
● Quantitative chemistry
● Chemical changes
● Energy changes

Paper 2
● The rate and extent of chemical change
● Organic chemistry
● Chemical analysis
● Chemistry of the atmosphere
● Using resources

https://filestore.aqa.org.uk/resources/biology/specifications/AQA-8461-SP-2016.PDF
https://filestore.aqa.org.uk/resources/chemistry/specifications/AQA-8462-SP-2016.PDF
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AQA Single Sciences GCSE - Topics and Assessments 

You will sit six papers in total: 2 for biology, 2 for chemistry and 2 for physics. Each pair of papers will gain you a GCSE in that specific 
science.

GCSE Physics (8463) 
Each paper is 1hr 45mins and is worth 100 marks.

The specification can be found here:
https://filestore.aqa.org.uk/resources/physics/specifications/AQA-8463-SP-2016.PDF

Paper 1
● Energy
● Electricity
● Particle model of matter
● Atomic structure

Paper 2 
● Forces
● Waves
● Magnetism 
● Electromagnetism
● Space physics

Questions in Paper 2 may draw on an 
understanding of energy changes and 
transfers due to heating, mechanical and 
electrical work and the concept of energy 
conservation from Energy and Electricity

https://filestore.aqa.org.uk/resources/physics/specifications/AQA-8463-SP-2016.PDF

