
 

Tuition Progress Framework - Chemistry GCSE  

AREA 
C1 Atomic structure and the 

periodic table  
C2 Structure, bonding and the 

properties of matter  
C3 Chemical Changes  C4 Energy changes in chemistry  

C5 The rate and extent of 

chemical change 
C6 Organic chemistry  C7 Chemical Analysis  

C8 Chemical and allied 

industries 
C9 Earth and Atmospheric 

science  

OUTCOMES 

C1.1 

Model Atom: Describe the 

structure of the atom.  
Recall the relative sizes of 

the atom. Describe how and 

why the model of an atom 

has changed over time. 

Recall the charges and 

masses of protons, neutrons 

and electrons. Carry out 

calculations of given atoms.  

C2.1  

States of matter: Distinguish 
between physical and 

chemical changes. Explain 
limitations of the  

particle model (inelastic 
spheres). Explain how 

changes of state depend on 
intermolecular forces. Use 
data to predict the state of 

given  
chemicals   

C3.1 

Chemical symbols and 

formulae: write formulae.  

Deduce the empirical 
formula. Be able to write 

half equations. Deduce the 
formula of a compound and 

write the balanced ionic  
equation.  Identification of 

common gases:  
Describe the test used to 

identify oxygen, hydrogen, 

carbon dioxide and chlorine. 

C4.1 

Exothermic and 
endothermic reactions: 

Explain what is meant by 
endothermic and exothermic 
reactions. Be able to draw 

reaction profiles.  
Calculate energy changes - 

bond making and breaking.  

C5.1 

Describe the factors that 
affect the rate of chemical 
reactions. Interpret rate of 
reaction graphs. Describe 

how temperature  
concentration, surface area 

and pressure affect 

chemical reactions. 

Describe and explain the 

action of catalysts.  

C6.1 

Homologous series. 
Alkanes, alkenes, alcohols, 

and carboxylic acids: 
Recognise functional  

groups. Name and draw the 

structural formulae  

of the first four straight chain 
alkanes, alkenes, alcohols 

and carboxylic acids. Predict 
the  

formula and structures of 

products of reactions in the 

homologous series.  

C7.1 

Assessing purity and 

separating mixtures:  
Explain what is meant by a 

pure substance.  

Describe and explain the 
processes of filtration, 
crystalisation, simple 

distillation and fractional  
distillation. Explain how 

chromatography works  
and interpret 

chromatograms, Use 

melting point data to 

determine pure from impure 

substances. 

C8.1 

Life cycle: Describe the 

principles of life cycle 

assessment, Evaluate 

factors on recycling 

C9.1 

Atmospheric gases: 
Describe how the earths 
atmosphere formed and 
evolved. Describe the 

greenhouse effect. Evaluate 
evidence for climate 
change. Describe the 

effects of  
increasing carbon dioxide 

and methane levels. 

Describe common 

atmospheric pollutants and 

their sources. 

C1.2 

The modern periodic table: 
Explain how the periodic 

table is organised. Describe  
Mendeleev's work. Describe 

the first 20 elements. Know 

the properties of group 1, 7 

and 0. Describe the 

properties of metals and 

nonmetals.  

C2.2 

Chemical bonding: Describe 
and compare: ionic 
compounds, simple 

molecules, giant covalent 
structures, polymers and 

metals. Explain  
chemical binding in terms of 

electrostatic forces. Draw 
dot and cross diagrams 

Structure and bonding of 
carbon: Describe the 

structure of  
carbon and how it forms 

compounds, chains  
and rings. Explain the 
properties of diamond, 

graphene, fullerene and 
graphene. Bulk and  

surface properties of matter: 
Compare Nano dimensions, 
describe the properties of  

nanoparticulate materials 

and their associated  

C3.2 

Chemistry of acids: Recall 
the reaction of acids with 

metals. Describe how acidity 
and alkalinity is measured. 

Describe the process of  
neutralisation. Describe 

weak and strong acids.  
Describe the reactivity of 

metals with acid and deduce 

the order of reactivity from 

experimental results. 

Describe how to carry out 

titrations and their 

calculations.  

4.2 

Carbon compounds and 

fuels. Know what is crude 

oil. Describe how chemical 

cells work and Evaluate 

hydrogen/oxygen and other 

fuel cells for given uses.  

5.2 

Reversible reactions: 

Explain how some reactions 

are reversible. Describe 

what is meant by dynamic 

equilibrium.  Predict the 

effect of changing 

conditions on the 

equilibrium position.   

6.2 

Synthetic and natural 
polymers. Explain what is 
meant by polymerisation. 
Know the structure of an 
addition polymer from a 

monomer. Explain  
what is meant by 

condensation 

polymerisation.  
Describe how DNA is a 

polymer.   

7.2 

Conservation of mass: 
Recall the law of 

conservation of mass, 
calculate relative formula  

masses of species. Recall 

Avogadro's constant.  

Explain how the mass of a 
substance is related to the 
number of moles. Use a 

balanced  
equation to calculate the 

mass of products and  
reactants. Explain how the 

mass of a solute and 
volume of solution relate to 

concentration.  
Calculate the volumes of 

gases involved in reactions 

as well as their 

concentration.  

8.2 

Fractional distillation and 
cracking: Describe and 

explain the separation of 
crude oil. Describe the 

process of cracking. Explain 
how carbon can be used to 

extract metal from their 
ores.  

Describe biological land 

phytoextraction methods.  

9.2 

Earth's water resources: 

Describe the methods used 

to increase the availability of 

potable water in terms of 

separation techniques.  

C1.3  

Properties of transition 

metals: Recall the 

properties of transition 

elements in terms of their 

melting point, density, 

reactivity, etc.  

  

C3.3 

Electrolysis:  Describe the 

concept of electrolysis. 

Explain what is meant by 

redox reactions. Be able to 

write the formulae and 

balanced equations 

including half equations.   

      

7.3 

Identification of ions and 

spectroscopy: Describe how 

to identify anions and 

cations. Identify species.  

Describe flame tests. 

Interpret instrumental 

results.  

8.3 

Using metals: Describe the 
process of corrosion. 

Compare the properties of 
glass,  

clay, polymers, composites 

and metals. Relate their 

properties to their function.  

  

              

8.4 

Industrial processes: 
Interpret graphs of reaction 
conditions and rate, Explain 

conditions needed  
in industrial processes and 

how this relates to raw 
material, equilibrium position 

and  
rate.Agricultural productivity 

of fertilisers:  
Explain the Haber process. 

Carry out calculations 

involving yield. Define atom 

economy.   

  


