
Chemistry Triple Science SoL Rationale 

Timings  Topic and content  Skills  Rationale / Link to NC & Specification 
YEAR 9 

AUTUMN 
TERM 

Identification of ions 
by chemical and 
spectroscopic 
means. 
 
Chemical testing: 
positive metal ions 
using flame tests, 
positive ion tests 
using sodium 
hydroxide, halide 
ions using silver 
nitrate, carbon 
dioxide using 
limewater, sulfate 
ions using barium 
chloride solution 
with hydrochloric 
acid. 
 
 
Detection of 
elements and 
compounds using 
instrumental 
methods – Flame 
emission 
spectroscopy 
 
 

Qualitative analysis of ions from 
practical observations.  
Identifying species present from the 
tests. 
Constructing balanced equations for 
the formation of precipitates of 
metal hydroxides and silver halides. 
Determining which samples contain 
sulfate ions by fairly testing each by 
deducing and following all variables.  
Writing methods. 
Comparing the use of chemical and 
instrumental tests.  
Interpreting instrumental results of 
flame emission spectroscopy and 
comparing data. 
 
Required practical 7: Chemical tests 
to identify ions in unknown 
compounds.  
Practical skills:  safe use of 
appropriate heating devices and 
techniques including use of a Bunsen 
burner which is carried throughout 
KS3 and KS4.  
Use of appropriate qualitative 
reagents and techniques to analyse 
and identify unknown samples or 
products including gas tests, flame 
test and precipitation reactions. 
Comparing samples and the 
importance of control variables.  
 
Comparing the use of chemical and 
instrumental tests.  
Interpreting instrumental results of 
flame emission spectroscopy and 

Year 9 start with this topic as it develops 
understanding of gas tests from KS3 (CO2, 

chlorine and hydrogen). 
This stand-alone topic ensures students 
gain the skills to analyse practical results 
and compare and contrast colour of 
different ions.  
 
It also builds on practical skills from last 
year in terms of using lab equipment and 
determining variables (independent, 
dependent and control). Variables are 
introduced in KS3 and starting the KS4 
triple chemistry course with this analysis 
topic further imbeds these skills as they 
will be needed throughout the GCSE and 
onto A Level.  
 
Introducing flame emission spectroscopy 
shows the practical applications of 
Chemistry in the real world for the first 
time and researching into relevant 
examples such as robotic spacecrafts 
investigating other planets. The skills to 
compare and contrast methods of 
analysis is another aspect that will be 
built on further on in the course, 
therefore, starting with a more simple 
approach (looking at advantages of both) 
is beneficial.  
 
Literacy – Describing and explaining the 
process of flame emission spectroscopy. 
Here the importance of method writing 
and explanations is first introduced and is 
carried on throughout further topics in 
more detail to solidify understanding and 

Science Faculty Rationale  

Our vision is to support young people to become independent and enthusiastic scientists. 
We aim to instil our students to be confident, resilient, problem solvers who are scientifically literate and numerate. 

 
 
 National Curriculum Aims KS4  

 
The national curriculum for science aims to ensure that all pupils: 

• develop scientific knowledge and conceptual understanding through the specific disciplines of 
chemistry. 

• develop understanding of the nature, processes and methods of science through different types 
of science enquiries that help them to answer scientific questions about the world around 
them. 

• are equipped with the scientific knowledge required to understand the uses and implications of 
science, today and for the future. 



comparing data. the points to mention in exams.  
 
 

YEAR 9  
SPRING 
TERM 

Transition metals 
and group 1  
 
Properties of 
transition metal 
elements and alloys, 
comparing physical 
and chemical 
properties of 
transition metal 
elements and group 
1 elements, 
exemplify general 
properties using 
names of elements, 
uses of alloys, 
composition of 
alloys. 
 
Corrosion and 
prevention, 
sacrificial protection. 

Describing and comparing data to 
show differences between transition 
metal and group 1 properties. 
  
Graph skills using given data.  
 
Being able to work out the type of 
metal when given appropriate data 
using their knowledge.  
 
Interpret and evaluate the 
composition of alloys when given 
data such as ratios, fractions and 
percentages.  
 
Describing, explaining and planning 
practicals investigating into what 
causes rusting. 
 

Students are aware of the differences 
between physical and chemical 
properties from KS3 so this topic 
develops that knowledge – the properties 
are delved into further and, using their 
prior learning and lessons from combined 
science (atomic structure and periodic 
table), students can begin to explain 
these properties.  
 
Group 1 elements and their physical and 
chemical properties are studied in the 
combined science lessons and so from 
this, comparing to transition metals 
shows natural progression to the higher 
order comparison and literacy skills.  
 
Alloys are studied in combined science – 
using numerical skills to determine the 
composition of alloys builds on that, 
along with practice. 

YEAR 9 
SPRING 
TERM 
CONT 

Nanoparticles  Numerical skills are further 
developed here, ranging from simple 
conversions of units to calculating 
the area. 
 
Linking theory to applications in the 
world, including describing and 
explaining the uses of nanoparticles.  

In the previous topics, atoms and ions are 
studied as small particles and students 
understand that everything is made of 
them. Nanoparticles takes this knowledge 
further and students now understand 
very small particles and the associated 
maths.  
Here, students’ knowledge of Chemistry 
used in the wider world is further 
developed.  
 

YEAR 9 
SUMMER 

TERM 
 

 
 
YEAR 10 

AUTUMN 
TERM 

 
SPRING 
TERM 1 

Amount of 
substance 
 
RAM, moles, 
balancing equations, 
reacting masses, 
percentage yield, 
limiting reagents, 
atom economy, 
concentrations, 
titrations, volumes 
of gases. 

Using correct information from the 
periodic table (atomic and mass 
numbers). 
Balancing equations. 
Rearranging equations.  
Using molar ratios throughout and 
understanding why they are 
important in determining mass, 
concentrations, volumes and 
percentage yields (can be linked to 
industry e.g. medicines, fertilisers 
etc.). 
Calculating theoretical yield and 
atom economy.  
Writing titration methods.  
Making links between different 
equations. 
 
Required practical  
Use of appropriate titration 
apparatus: pipettes, burettes, 

This topic naturally comes after 
nanoparticles due to the increase in 
maths. Amount of substance sets the 
foundation for A Level Chemistry and is 
the main numeracy component of the 
course.  
The atomic structure module taught in 
combined science and the interpretation 
of the atomic and mass numbers is 
further developed in this topic. 
Calculation of moles (again building on 
conversion work from nanoparticles), 
using mass, concentrations, volumes and 
revisiting balancing equations to assist.  
 
Titrations are first introduced here and 
this links mass, moles, concentration and 
volume together, along with key practical 
skills which are reinforced from previous 
practical work too.  
Method writing is built on from the first 



volumetric flasks to record a range of 
measurements accurately including 
volume of liquids. 
Using appropriate qualitative 
reagents and techniques to analyse 
and identify unknown samples or 
products including the determination 
of concentrations of strong acids and 
strong alkalis. 
Recording data and calculating 
averages.  
 

topic and becomes even more important 
here as new equipment and 
measurement techniques are introduced.  

YEAR 10 
 
SPRING 
TERM 

Chemical and fuel 
cells  

Describing the composition of a 
simple cell and a battery as stated in 
the unit content. 
Explain how different cells produce 
electricity. 
Interpreting data in terms of the 
relative reactivity of different metals 
and to evaluate the use of cells. 
Investigating the effect of different 
combinations of metals on the 
potential difference, whilst linking to 
the reactivity series which needs to 
be looked at briefly here.  
Using a power pack correctly.  
Comparing and contrasting the uses 
of hydrogen cells, batteries and 
rechargeable cells. 
Constructing half equations for the 
electrode reactions in the hydrogen 
cells. 
Researching fuel cell development 
and use in various space programs 
including Apollo, the Space Shuttle 
and the ISS. 
 

Chemical and fuel cells takes equation 
constructions into account from amount 
of substance, therefore naturally leads 
onto this topic. Balancing equations from 
the previous topic and atomic structure 
from the first topic in combined science 
assists in introducing ionic/half equations 
which are used to explain the half-cell 
processes.  
 
There is more independent work and 
planning the practical work required here 
compared to previous topics. Students 
are already aware how to conduct a 
practical and they can use this knowledge 
to help with planning an investigation by 
looking at variables. They also need to 
explain results using prior learning.  
 

YEAR 10 
 
SUMMER 

TERM 
 

Polymers, 
composites and 
ceramics 

Comparing qualitatively the physical 
properties of glass and clay, 
ceramics, polymers, composites and 
metals – comparison skills built on 
from transition metals and group 1 
metals. 
Explaining how properties of 
materials are related to their uses 
and select appropriate materials.  
Explaining how HDPE and LDPE are 
produced from ethene.  
Explaining the difference between 
thermosoftening and thermosetting 
polymers in terms of their structure.  
 

Part of this topic for combined science is 
taught at the start of Year 9, so the 
rationale behind this is giving students 
enough time and not being too repetitive.  
This is being taught before organic 
chemistry as it introduces polymers, then 
the next topic explains how they form.  

YEAR 10  
 
SUMMER 
TERM  
 
YEAR 11  

Organic chemistry  
 
Alkanes, alkenes, 
alcohols, carboxylic 
acids, esters, 
polymers, amino 

Naming and recognise organic 
compounds.  
Draw and give formulae for organic 
compounds.  
Balancing combustion equations.  
Describe and explain the reactions of 

This topic is taught near the end of Year 
10 mainly because it combines a lot of 
aspects from triple and combined, and it 
is difficult to remember.  
Polymers, composites and ceramics are 
extended here (processes explaining and 



 

 
AUTUMN 
TERM / 
SPRING 
TERM 1 

 
 

acids and DNA.  
 

alkenes, giving displayed formulae 
for reactants and products. Outlining 
and explain the reactions of alcohols 
and carboxylic and naming the 
conditions required.  
Practical skills and working safely 
using organic compounds.  
Making esters using alcohols and 
carboxylic acids.  
Draw, recognise and name reactions 
of polymers.   

products determined/recognised). 
Polymer compositions are investigated 
further. Students learn a lot of new 
names and structure in this topic. 
Covalent bonding from Year 9 is 
developed into hydrocarbons.  
There ae a great deal of functional groups 
and reaction required to remember so 
these have been split into sections in the 
order of the specification.  
DNA and amino acids has to be taught 
last as it combines many of the aspects 
mentioned above.  
 

YEAR 11 
 
SPRING 
TERM 2 

Equilibrium and The 
Haber Process 
 

Understand Le Chateliers principle 
and be able to explain why and 
where equilibrium shits.  
Interpreting graphs of reaction 
conditions vs rates (builds on from 
rate of reactions in combined 
science). 
Applying principles of equilibrium to 
the Haber process.  
Explaining and justifying why 
conditions are compromised in the 
production of ammonia. 
Investigate  

This is one of the most difficult triple 
Chemistry topics and so is taught last and 
includes some topics from combined 
science. Students need to know what 
molecules, moles and exothermic and 
endothermic reactions are in order to 
understand the principle, enabling them 
to analyse data and answer questions 
relating to it. The concept of Le Chateliers 
principle is challenging for students.  
Equilibrium is also taught in combined 
science, so this develops that idea and 
links to the Haber process. A good 
understanding of equilibrium is needed 
for this to happen. 
 
Rate graphs were taught in the rates 
topic in combined science and the Haber 
process graph analysis develops graph 
skills.   
 
 


