
GCSE Chemistry 

Units of Work  

Year – Term – Unit Summary of Learning Content  
 

Year 1 – Autumn Term - Atomic Structure 
and the Periodic Table 
 

What model do we use to represent an atom? 

 Electrons fill the shells around the nucleus in set pattern orders. 

 Protons and neutrons make up the nucleus. 

 Electrons can be lost from or gained into the outer shell. 
 
How did the model of the atom develop? 

 Atoms used to be thought of as small unbreakable spheres. 

 Experiments led to ideas of atoms with a nucleus and electrons. 

 Electrons in shells and the discovery of the neutron came later 
 
Why can we use carbon dating? 

 Atoms of an element always have the same number of protons. 

 They do not always have the same numbers of neutrons. 

 Elements exist as different isotopes. 
 
Why is helium so unreactive and sodium so reactive? 

 The outer shell of helium can take no more electrons. 

 The outer shell of sodium has 1 electron which it needs to lose. 

 Metals need to lose electrons, non-metals do not. 
 
What do transition metal compound solutions look like? 

 Transition metals are harder and stronger than Group 1 metals. 

 Transition metals are often used as catalysts. 

 Transition metal compounds often form coloured solutions. 
 



Year 1 – Autumn Term - Structure, Bonding 
and the Properties of Matter 
 

What happens to particles as substances change state? 

 Particles of solids are arranged regularly and pack closely. 

 Particles of liquids and gases move more freely and rapidly. 

 Particle models use 'solid' spheres but particles are not solid. 
 
Why is so much energy needed to melt some substances? 

 Silicon dioxide and diamonds have bonds in all directions. 

 Breaking chemical bonds requires a great deal of energy. 

 Most metals are difficult to melt due to strong bonding. 
 
Are there different types of chemical bonds? 

 Sodium chloride is bonded by ionic bonding. 

 Diamond is bonded by covalent bonding. 

 Metals are bonded by metallic bonding. 
 
Why can metals conduct electricity? 

 Metallic bonding uses delocalised electrons. 

 Delocalised electrons can move freely through the metal 

 Electric current is electron flow. 
 
Why are diamonds so hard and graphite so soft? 

 Diamond is a giant structure with tetrahedral bonds. 

 Graphite is made of rings of carbon atoms in layers. 

 There are weak forces between the layers in graphite, meaning that the layers can 
slide over each other. 

 

Year 1 – Spring Term - Chemical Quantities 
and Calculations 

How is mass conserved in chemical reactions? 

 The mass of the reactants is the same as the mass of products. 

 The same number of atoms are on both sides of an equation. 

 An equation needs to be balanced by multiples. 
 



What happens to mass changes when a gas is given off? 

 A gas is often given off during a thermal decomposition reaction. 

 Mass seems to reduce in a thermal decomposition reaction. 

 A substance reacting with oxygen can seem to increase in mass. 
 
How can we measure amounts of substances? 

 Moles are the chemical measure of amounts of substances. 

 Grams and moles interconvert using the molar mass. 

 Amounts to be made can be predicted using equations. 
 
How can we calculate amounts needed? 

 A titration measures the neutralisation of acid and alkali. 

 A titration helps us calculate the concentrations of alkalis. 

 Concentrations are measured in mol/dm3. 
 
Maximising chemical yields 

 Theoretical yields in chemical reactions are rarely achieved. 

 Losses must be minimised so that percentage yields are high. 

 Atom economy is maximised so that waste products are low. 
 

Year 1 – Spring Term - Chemical Changes 
 

Why are some metals more reactive than others? 

 Metals from Group 1 show reactivity with water. 

 Other metals react with acids with varying degrees of activity. 

 More reactive metals displace less reactive metals. 
 
Why are some metals extracted by reduction with carbon? 

 Less reactive metals can be extracted by reduction with carbon. 

 Reduction is the removal of oxygen, oxidation is gaining oxygen. 

 Oxidation and reduction can be represented by ionic equations. 
 
How do acid and bases produce neutral salts? 



 Acids react with bases or alkalis to produce salts and water. 

 Acids react with carbonates to make salts, water and carbon dioxide. 

 Solid reactants are added in excess to acids then filtered off. 
 
Why are some acids strong and other acids weak? 

 pH is the concentration of hydrogen ions and measures acidity. 

 Strong acids fully ionise in solution and have low pH. 

 Weak acids partially ionise and have slightly higher pH. 
 
Why are some metals produced by electrolysis? 

 Molten compounds allow ions to move, so conduct electricity. 

 Aluminum oxide melts and electrolyses to produce aluminium. 

 Electrolysis of solutions often produces hydrogen and oxygen. 
 

Year 1 – Summer Term - Energy Changes 
 

What are the energy changes in reactions? 

 Exothermic reactions are those that give out energy 

 Endothermic reactions cause a drop in temperature. 

 Energy transferred can be calculated from bond energies. 
 
How do we represent energy changes? 

 Energy changes are represented by energy profile diagrams. 

 Activation energy needs to be overcome for a reaction to occur. 

 The energy level of products depends on the type of reaction. 
 
How can we explain energy changes? 

 Collision theory explains that particles are moving and colliding. 

 Reactions take place if successful collisions take place. 

 Energy changes can be calculated using bond energies. 
 
How are cells able to produce a voltage? 

 Two metals of different reactivity can produce a voltage. 



 The greater the difference in reactivity the bigger the voltage. 

 Rechargeable batteries are recharged by reversing reactions. 
 
How are fuel cells able to produce energy? 

 Fuel cells use hydrogen and oxygen to produce electrical energy. 

 Fuel cells convert chemical energy to electrical energy in one stage. 

 Hydrogen fuel cells produce water as their only waste. 
 

Year 2 – Autumn Term - The Rate and 
Extent of Chemical Change 
 

How can we measure reaction rates? 

 Amount reacted can be measured by collecting gas volumes. 

 Amount reacted can be measured by loss of mass. 

 Amount reacted can be measured by a colour change. 
 
What affects the end of a reaction? 

 Reactions are usually faster at the start and slow down 

 The reaction stops when one reactant is used up. 

 The reactant that is used first is the 'limiting reactant' 
 
How can we calculate rates of reaction? 

 Mean reaction rate can be calculated as product divided by time. 

 Rates of reaction can be calculated from tangents on graphs. 

 Tangents can be drawn at any point on the graph. 
 
What factors affect rates of reactions? 

 Surface area, pressure and concentration affect reaction rate. 

 Increasing temperature causes more successful collisions. 

 Catalysts lower activation energy, making reactions faster. 
 
How can reactions be in equilibrium? 

 A reversible reaction has a forward reaction and a backward reaction. 

 Increasing pressure can change the position of equilibrium. 



 Le Chatelier's principle can be applied to systems in equilibrium. 
 

Year 2 – Autumn Term - Hydrocarbons Crude oil and hydrocarbons 

 How is crude oil separated? 

 What are the hydrocarbons that make up crude oil? 

 How does the size of hydrocarbons affect flammability? 
 
Properties of hydrocarbons 

 What is incomplete combustion? 

 How is the supply of petrol increased to match the demand? 

 What is an unsaturated hydrocarbon? 
 
Alcohols and carboxylic acids 

 How is fermentation used to make alcohol? 

 What is the functional group of a carboxylic acid? 

 How are carboxylic acids used to make perfumes? 
 
Addition and condensation polymers 

 Why is poly(ethene) known as an addition polymer? 

 What does the formula of a polymer tell us? 

 Why is polyester known as a condensation polymer? 
 
Amino acids, DNA and other natural polymers 

 How many functional groups do amino acids have? 

 How do the parts of the DNA structure fit together? 

 Why are starch and cellulose known as polymers? 
 

Year 2 – Spring Term - Chemical Analysis 
 

Now can we tell if a substance is pure? 

 A pure substance has a specific melting point and boiling point. 

 Mixtures can be separated by distillation or filtration. 

 Pure substances can be obtained by crystallisation. 



 
How can we separate a substance to analyse it? 

 Dyes travel different distances along chromatography paper. 

 Solvent front distances can be measured. 

 Ratios of spot position to solvent front can be calculated. 
 
How can we analyse positive ions? 

 Flame tests are used to analyse Group 1 metals. 

 Some metal ions produce coloured hydroxide precipitates. 

 Aluminium hydroxide re-dissolves with excess addition of hydroxide. 
 
How can we analyse negative ions? 

 Anions form precipitates with testing solutions. 

 Halides produce different coloured precipitates with silver ions 

 Sulfates produce a precipitate with barium chloride. 
 
How can we use instrumental techniques for analysis? 

 Thin layer chromatography analyses drugs and medicines. 

 Flame emission spectroscopy analyses metal ions in solution 

 Instrumental methods are accurate, sensitive and rapid. 
 

Year 2 – Spring Term - The Atmosphere 
 

What was the earth's early atmosphere like? 

 The early atmosphere arose from gases from volcanoes. 

 Water vapour condensed to form the oceans. 

 There was a high percentage of carbon dioxide and no oxygen. 
 
Why did the early atmosphere change? 

 Algae used carbon dioxide for photosynthesis. 

 Photosynthesis produced oxygen so levels increased 

 Oceans dissolved carbon dioxide making them acidic. 
 



What are the consequences of the greenhouse effect? 

 Greenhouse gases are essential for keeping temperatures stable. 

 If we had no greenhouse effect the Earth would not sustain life. 

 The balance of gases changes the effect and could be damaging. 
 
How can we reduce the effect of human activity? 

 We can reduce the use of fossil fuels and use renewable energy. 

 We can use sunlight more directly for energy needs. 

 We can use resources more efficiently and fairly. 
 
What are the effects of atmospheric pollution? 

 Sulfur dioxide dissolves in water to form acid rain. 

 Sulfur dioxide and oxides of nitrogen can cause respiratory problems. 

 Particulates can cause global dimming. 
 

Year 2 – Summer Term - Sustainable 
Development 
 

How can we sustain resources for future generations? 

 Natural resources and agriculture provide food and fuel 

 Some resources can be sustainably developed for the future 

 Resources such as fossil fuels are finite and need managing. 
 
How can we ensure access to drinking water and treatments? 

 Water needs to be free from microbes and solids. 

 There is limited fresh water so seawater needs desalination. 

 Sewage and waste water need treatment before recycling. 
 
Reducing resource waste 

 Recycling reduces use of finite resources, saving for the future. 

 Environmental impact is lessened by reducing energy consumption. 

 Reducing corrosion saves valuable resources such as metals. 
 
 



Feeding the population 

 Fertilisers add nitrogen, phosphorus and potassium, NPK, to soil. 

 Increase in the use of fertilisers has meant more people are fed. 

 The Haber process makes ammonia, used for making more fertiliser. 
 

 

GCSE Chemistry End of Course Exams 

Paper 1 
 

What's assessed  
Atomic structure and the periodic table 
Bonding, structure, and the properties of matter 
Quantitative chemistry 
Chemical changes 
Energy changes 
 

How it's assessed 
Written exam: 1 hour 45 minutes 
Foundation and Higher Tier 
100 marks 
50% of GCSE 

Questions 
Multiple choice, structured, closed short 
answer and open response. 

Paper 2 
 

What's assessed 
The rate and extent of chemical change 
Organic chemistry 
Chemical analysis 
Chemistry of the atmosphere 
Using resources 
 

How it's assessed 
Written exam: 1 hour 45 minutes 
Foundation and Higher Tier 
100 marks 
50% of GCSE 

Questions 
Multiple choice, structured, closed short 
answer and open response. 

 


