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Year 10 

Content 
 
What will I  
learn? 
What do I  
need to know? 

I will learn about:  
Energy Changes 
 
 
I will know that:  
Energy is conserved in chemical 
reactions. The amount of energy in 
the universe at the end of a 
chemical reaction is the same as 
before the reaction takes place. If a 
reaction transfers energy to the 
surroundings the product 
molecules must have less energy 
than the reactants, by the amount 
transferred. 
Chemical reactions can occur only 
when reacting particles collide with 
each other and with sufficient 
energy. The minimum amount of 
energy that particles must have to 
react is called the activation 
energy. Reaction profiles can be 
used to show the relative energies 
of reactants and products, the 
activation energy and the overall 
energy change of a reaction. 
During a chemical reaction: 
• energy must be supplied to break 
bonds in the reactants 
• energy is released when bonds in 
the products are formed. 

I will learn about:  
Quantitative Chemistry 
 
 
I will know that: 
The law of conservation of mass 
states that no atoms are lost or 
made during a chemical reaction so 
the mass of the products equals 
the mass of the reactants. 
The relative formula mass (Mr) of a 
compound is the sum of the 
relative atomic masses of the 
atoms in the numbers shown in the 
formula. 
Whenever a measurement is made 
there is always some uncertainty 
about the result obtained. 
Chemical amounts are measured in 
moles. The symbol for the unit 
mole is mol. 
The masses of reactants and 
products can be calculated from 

balanced symbol equations. 
The balancing numbers in a symbol 
equation can be calculated from 
the masses of reactants and 
products by converting the masses 
in grams to amounts in moles and 
converting the numbers of moles 
to simple whole number ratios. 

I will learn about: 
Chemical changes 
 
 
I will know that:   
Metals react with oxygen to 
produce metal oxides. The 
reactions are oxidation reactions 
because the metals gain oxygen. 
Students should be able to explain 
reduction and oxidation in terms 
of loss or gain of oxygen. 
Unreactive metals such as gold are 
found in the Earth as the metal 
itself but most metals are found as 
compounds that require chemical 
reactions to extract the metal. 
Oxidation is the loss of electrons 
and reduction is the gain of 
electrons. 
Acids react with some metals to 
produce salts and hydrogen. 
• explain in terms of gain or loss of 
electrons, that these are redox 
reactions 
• identify which species are 
oxidised and which are reduced in 
given chemical equations 
Acids are neutralised by alkalis (eg 
soluble metal hydroxides) and 
bases (eg insoluble metal 

I will learn about: 
Rate and Extent of Chemical 
change 
 
I will know that: 
The rate of a chemical reaction can 
be found by measuring the quantity 
of a reactant used or the quantity of 
product formed over time. The units 
of rate of reaction may be given as 
g/s or cm3/s. 
Quantity of reactants and products 
can be expressed in terms of moles 
and units for rate of reaction in 
mol/s. 
Factors which affect the rates of 
chemical reactions include: the 
concentrations of reactants in 
solution, the pressure of reacting 
gases, the surface area of solid 
reactants, the temperature and the 
presence of catalysts. 
Catalysts change the rate of 
chemical reactions but are not used 
up during the reaction. Different 
reactions need different catalysts. 
Enzymes act as catalysts in 
biological systems. Catalysts 
increase the rate of reaction by 
providing a different pathway for 



Cells contain chemicals which react 
to produce electricity. The voltage 
produced by a cell is dependent 
upon a number of factors including 
the type of electrode and 
electrolyte. 
Fuel cells are supplied by an 
external source of fuel (e.g. 
hydrogen) and oxygen or air. The 
fuel is oxidised electrochemically 
within the fuel cell to produce a 
potential difference. 
 
Key terms: 
Exothermic 
Endothermic 
Energy Change 
Activation energy 
Fuel cells 
Bond energy 
Energy profile diagram 
Chemical cells 
 

In a chemical reaction involving 
two reactants, it is common to use 
an excess of one of the reactants to 
ensure that all of the other 
reactant is used. The reactant that 
is completely used up is called 
the limiting reactant because it 
limits the amount of products. 
Many chemical reactions take place 
in solutions. The concentration of a 
solution can be measured in mass 
per given volume of solution, eg 
grams per dm3 (g/dm3). 
Even though no atoms are gained 
or lost in a chemical reaction, it is 
not always possible to obtain the 
calculated amount of a product. 
The atom economy (atom 
utilisation) is a measure of the 
amount of starting materials that 
end up as useful products. It is 
important for sustainable 
development and for economic 
reasons to use reactions with high 
atom economy. 
The concentration of a solution can 
be measured in mol/dm3. The 
amount in moles of solute or the 
mass in grams of solute in a given 
volume of solution can be 
calculated from its concentration in 
mol/dm3 
Equal amounts in moles of gases 
occupy the same volume under the 
same conditions of temperature 
and pressure. 
Key terms: 
Titration 

hydroxides and metal oxides) to 
produce salts and water, and by 
metal carbonates to produce salts, 
water and 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 is filtered off to 
produce a solution of the salt. 
Acids produce hydrogen ions (H+) 
in aqueous solutions. 
Aqueous solutions of alkalis contain 
hydroxide ions (OH–). 
A strong acid is completely ionised 
in aqueous solution. Examples 
of strong acids are hydrochloric, 
nitric and sulfuric acids. 
A weak acid is only partially ionised 
in aqueous solution. Examples 
of weak acids are ethanoic, citric 
and carbonic acids. 
Key terms: 
Electrolysis 
Ionic Equation 
Half Equation 
Reduction 
Oxidation 
OILRIG 
Acid 
Alkali 
pH 
Reactivity series 
 

the reaction that has a lower 
activation energy. 
In reversible chemical reactions, 
the products of the reaction can 
react to produce the original 
reactants. When a reversible 
reaction occurs in apparatus which 
prevents the escape of reactants 
and products, equilibrium is 
reached when the forward and 
reverse reactions occur at exactly 
the same rate. 
If a system is at equilibrium and a 
change is made to any of the 
conditions, then the system 
responds to counteract the change. 
The effects of changing conditions 
on a system at equilibrium can be 
predicted using Le Chatelier’s 
Principle. 
Key terms: 
Rates 
Gradient 
Tangent to the curve 
Amount of substance 
Concentration 
Temperature 
Surface Area 
Catalyst 
Activation Energy 
Collision theory 
Reversible 
Equilibrium 
Closed system 
Equal rate 
Forward reaction 
Backward reaction 
 



Relative Formula Mass 
Avogadro’s number 
Mole 
Relative Atomic Mass 
Excess 
Percentage Yield 
Atom economy 
Reacting Masses 
Burette 
Pipette 
Concentration 
 

 

Skills/applications 
 
What will I learn 
to do? 

I will learn (how) to: 
 
investigate the temperature 
change in chemical reactions 
calculate the energy transferred in 
chemical reactions using bond 
energies supplied. 

I will learn (how) to: 
 
calculate masses of reactant(s) and 
product(s) in a chemical reactions 
using chemical equations; 
determine the 
unknown concentration by 
titration  

I will learn (how) to: 
 
prepare a pure dry sample of a 
soluble salt from insoluble metal 
oxide or metal carbonate; 
identify the products from the 
electrolysis of aqueous solutions of 
ionic compounds 

I will learn (how) to: 
 
Investigate how changes in 
concentration affect the rates of 
reactions by both measuring the 
volume of a gas produced and 
monitoring a change in colour or 
turbidity. 
interpret given data to predict the 
effect of a change in various 
factors on given reactions at 
equilibrium. 

Key questions 
that I will have to 
consider in the 
unit. 

How do chemical reactions change 
the temperature of the 
surroundings? 
Why do relative energies of the 
reactants and products change in 
chemical reactions? 

How do scientists determine the 
formulae of compounds and the 
equations for reactions? 
Why do some chemical reactions 
appear to involve a change in 
mass? 
How do limiting and excess 
reagent affect the completion of 
the reaction? 
How is the purity and the yield of 
chemical reactions monitored? 

How can products of chemical 
reactions be predicted? 
How are resources from the earth 
extracted to be made useful? 
 

How can chemical reactions be 
slowed down or sped up? 
How can the yield of the desired 
product be maximised? 
How are the conditions for 
chemical reactions optimised so 
that the enough product is made in 
a sufficient time in an energy-
efficient way? 

How will my 
learning be 
assessed? 

Written test 
..Questions from the text book 
..Past paper questions 

Written test 
..Questions from the text book 
..Past paper questions 

Written test 
..Questions from the text book 
..Past paper questions 

Written test 
..Questions from the text book 
..Past paper questions 



..Observation of practical work 

..End of topic test 
 

..Observation of practical work 

..End of topic test 
 

..Observation of practical work 

..End of topic test 
 

..Observation of practical work 

..End of topic test 
 

How does this 
help with my 
understanding 
beyond the 
subject? 
literacy/ 
numeracy/ SMSC 
education 
(Spiritual, moral, 
social, cultural/ 
HEROs/ Careers 
awareness 
capabilities  

Literacy: evaluate uses and 
applications of exothermic and 
endothermic reactions 
evaluate the use of hydrogen fuel 
cells in comparison with 
rechargeable cells and batteries 
Numeracy:  
use reaction profiles to identify 
reactions as exothermic or 
endothermic 
calculate the energy transferred in 
chemical reactions using bond 
energies supplied 
 
SMSC: 
Reduce the use of energy in 
chemical reactions 
  
Careers:  
Forensic scientist 
Chef 

Literacy: explain any observed 
changes in mass in non-enclosed 
systems during a chemical reaction 
given the balanced symbol 
equation for the reaction and 
explain these changes in terms of 
the particle model. 
Numeracy: calculate the 
percentage by mass in a 
compound given the relative 
formula mass and the relative 
atomic masses. 
use the relative formula mass of a 
substance to calculate the number 
of moles in a given mass of that 
substance and vice versa. 
SMSC: 
 
Careers: 
Chemical Analyst 
Laboratory Technician 

Literacy: describe how to make 
pure, dry samples of named 
soluble salts from information 
provided. 
Numeracy: deduce an order of 
reactivity of metals based on 
experimental results. 
identify the substances which are 
oxidised or reduced in terms of 
gain or loss of oxygen. 
SMSC: 
 
Careers: 
Chemical engineer 
Pharmacist 
 

Literacy: explain using collision 
theory the effects of changing 
conditions of concentration, 
pressure and temperature on the 
rate of a reaction 
Numeracy: draw, and interpret, 
graphs showing the quantity of 
product formed or quantity of 
reactant used up against time, , 
including drawing a tangent and 
using the slope of the tangent as a 
measure of the rate of reaction. 
use proportionality to explain the 
effect of a factor on the rate of a 
reaction. 
SMSC: 
Using catalyst saves the resources 
for generating energy and cost 
Careers: 
Structural Engineer 
Material Engineer 
School Lab Technician 

How does this 
link to learning I 
have done before 
or am going to 
experience later? 

7 Energy 
11 Organic Chemistry 

7 The particle model 
7 Atoms elements and molecules 
9 Atomic Structure and the 
Periodic Table 
11 Chemical Analysis 
 

7 Mixtures and separation 
7 Acids and alkalis 
8 Metals and their uses 
9 Bonding, Structure and the 
Properties of Matter 
11 Using Resources 
 

8 Combustion 

What can I do at 
home (with my 
family) to 
develop my 
understanding 
further? 

• CGP Revision guides: GCSE Revision Guides | CGP Books 

• BBC bitesize Home - BBC Bitesize 

• Unifrog Unifrog - The complete destinations platform. 

• Careers in Science Science and research | Explore careers (nationalcareers.service.gov.uk) 

• What does a scientist do? - CareerExplorer 

https://www.cgpbooks.co.uk/secondary-books/gcse/gcse-revision-guides
https://www.bbc.co.uk/bitesize
https://www.unifrog.org/
https://nationalcareers.service.gov.uk/job-categories/science-and-research
https://www.careerexplorer.com/careers/scientist/


• What Does a Scientist Do? - Lesson for Kids - Video & Lesson Transcript | Study.com 
Would a career in science suit me? | TARGETcareers 

 

https://study.com/academy/lesson/what-does-a-scientist-do-lesson-for-kids.html
https://targetcareers.co.uk/career-sectors/science/835-would-a-career-in-science-suit-me

