
Yr 9 SCIENCE – CHEMISTRY 

Progression 
Pathway  

 

Content and Concepts (depth of understanding and application) 
 
 

Skills Mastery 
 
 

7 – 9 
 
 
 
 

Describe why water used in analysis must not contain any dissolved salts. Describe how 
Mendeleev used his table to predict the existence and properties of some elements not as yet 
discovered. Calculate the relative atomic mass of an element from the relative masses and 
abundances of its isotopes.  Explain the problem that isotopes would have caused Mendeleev 
as he arranged elements in order of increasing relative atomic mass. Predict the electron 
configuration of the first 20 elements. Explain how the electronic configuration of an element 
is related to its position in the periodic table. Explain how ionic and covalent bonds are formed 
from atoms through the drawing of dot and cross diagrams (including more complex 
molecules using multiple bonds). Explain the properties and structure of an ionic and covalent 
compound from its structure and bonding. Explain the properties of fullerenes and graphene 
in terms of their structure and bonding. Describe the limitations of particular representations 
and models of compounds. Recall the effect of increasing hydrogen ion concentration and/or 
hydroxide ion concentration by a factor of ten on pH. Explain a neutralisation reaction in terms 
of the reaction between hydrogen ions and hydroxide ions. Write fully balanced chemical 
equations using state symbols for reactions of acids and bases.  Explain why a titration 
procedure is used when soluble acids and bases are used to prepare a soluble salt. Write 
balanced ionic equations. Deduce the empirical formula of compound from its molecular 
formula. Deduce the molecular formula from empirical formula and relative molecular mass. 
Calculating reacting masses using balanced equations and the mass of one substance. Explain 
why in a reaction the mass of a product formed is controlled by the mass of the reactant not in 
excess. Deduce the stoichiometry of a reaction from the masses of the reactants and products. 
Recall what a one mol of particles of a substance is. Use mole equations to determine mass, 
moles and the number of particles.  

Working scientifically 
Uses equipment with confidence and 
skill, leads the planning of experimental 
work carefully, organises systems and 
recording methodology to ensure 
accurate methodical working. Can 
adapt practical methods to resolve 
problems. Confidently assesses 
variables, draws conclusions and 
evaluates risk, considers the 
significance of error and tries to 
minimise. Confident with all analytical 
methods, graphing, tables, anomalies 
Maths Skills:  
Ratios, fractions and percentages.  
Significant figures, Alter the subject of 
an equation. Substitute numerical 
values into algebraic equations. 
Recognise and use expressions in 
standard form. Geometric visualisation.  
Translate information between 
graphical and numeric form. 
 
 
 
 

6 – 8 
 
 
 
 

Identify substances by calculation and the use of Rf values. Describe how Mendeleev arranged 
the known elements in a periodic table. Explain how the existence of isotopes results in some 
relative atomic masses of some elements not being whole numbers. Describe that elements in 
the same group of the periodic table have similar properties. Explain how ionic bonds are 
formed from atoms through the production of cations and anions. Deduce the formulae of 
ionic compounds given the formula of the constituent ions. Explain how a covalent bond is 
formed between two atoms. Draw dot and cross diagrams for simple ionic and simple covalent 
structures. Explain why graphite is used as a lubricant and electrodes, while diamond is used in 
cutting tools. Classify substances by the properties as ionic, simple molecular (covalent), giant 
covalent and metallic. Recall that the higher the concentration of hydrogen ions the lower the 
pH, while the higher the concentration of alkaline solution the higher the pH. Explain the 
terms weak and strong acid with respect to the degree of dissociation into ions. Explain why 
the method for making a soluble salt from an insoluble reactant is used. Describe how a 
titration procedure is carried out to prepare a pure dry salt. Predict, using solubility rules, 
whether a precipitate will form when named solutions are mixed. Calculate the empirical 
formulae of simple compounds from their reacting masses. Calculate the concentration of 
solutions in g/dm3 

Working scientifically 
Uses equipment with confidence and 
skill, works to plan experimental work 
carefully, organises systems to ensure 
recording of data. Confidently assesses 
variables, draws conclusions (PEE) and 
evaluates risk, Starting to 
independently evaluate sources of 
error. Confident with most analytical 
methods, graphing, tables, anomalies. 
Can need support with the most 
complex scales and interpretation.  
Maths Skills:  
Ratios, fractions and percentages.  
Significant figures, Alter the subject of 
an equation. Substitute numerical 
values into algebraic equations. 
Recognise and use expressions in 
standard form. Geometric visualisation.  
Translate information between 
graphical and numeric form. 
 

5 – 7 
 
 
 
 

Interpret melting points data to distinguish between pure substances and mixtures. Explain 
the experimental techniques for separation of mixtures by filtration, crystallisation, paper 
chromatography and fractional distillation. Describe paper chromatography through the use of 
a mobile and stationary phase to affect the rate of particle movement.  Interpret a paper 
chromatogram to identify substances by comparison with known substances. Describe an 
appropriate experimental technique to separate a mixture, knowing the properties of the 
components of the mixture. Describe how waste and ground water can be made drinkable, 
including the need for sedimentation, filtration and chlorination. Describe how the model of 
the atom has changed over time. Explain why atoms contain equal numbers of protons and 
electrons. Describe the relative sizes of the nucleus and the overall size of the atom. Recall the 
meaning of the term mass number. Calculate the numbers of protons, neutrons and electrons 
in atoms. Describe the differences and similarities in isotopes of an element. Describe that 
elements are arranged in rows in order of increasing atomic number.  Recall the relative size 
(in orders of magnitude) of atoms and small molecules.  Explain the properties of metals 
including malleability and electrical conductivity. Recall the effect of acids and alkalis on 
litmus, methyl orange and phenolphthalein indicators. Explain the terms dilute and 
concentrated with respect to the amount of substance in a solution. Explain the general 
reactions of acids with metal oxides, metal hydroxides and metal carbonates and write word 
equations to describe them. Recall the solubility rules of common substances in water.  
Calculate the relative formula mass of a compound. Describe an experiment to determine the 
empirical formula of a simple compound.  

Working scientifically 
Uses a range of equipment to start to 
plan and structure own practical work. 
Identifies variables. Can work 
independently and safely with multiple 
practical steps. Links some steps to 
theory. Uses tables & graphing with 
confidence and interprets data using a 
PEE structure. Identifies errors and can 
compare them. Can suggest 
improvements to practical.  
Maths Skills:  
Ratios, fractions and percentages.  
Significant figures, Substitute numerical 
values into algebraic equations. 
Recognise and use expressions in 
standard form.  
 
 

4 – 6 Explain the changes in arrangement, movement and energy of particles during the 
interconversions between states of matter. Predict the physical state of a substance under 
specified conditions given suitable data. Explain the uses of the term “pure” in chemistry. 

Working scientifically 
Takes independent responsibility for 
stages in a practical, can complete work 



 

 
 
 
 

Describe the process of paper chromatography. Interpret a paper chromatogram to 
distinguish between pure and impure substances. Describe how sea water can be made 
potable by using distillation. Recall the relative mass and charge of a proton, neutron and 
electron. Describe elements as atoms with the same number of protons. Recall the formulae 
of some elements, simple compounds and ions. Recall that an ion is a particle with a positive 
or negative charge (includes complex ions).  Recall that covalent bonds result in the formation 
of molecules. Describe polymers as large molecules containing chains of carbon atoms. Recall 
that graphite and diamond are different forms of carbon and examples of giant covalent 
compounds. Recall that acids in solution are sources of hydrogen ions and alkalis in solution 
are sources of hydroxide ions. Recall the effect of acids and alkalis on litmus. Describe a 
neutralisation reaction. Describe precautions and safe working practices when using chemicals 
in a laboratory. Describe the method for making a pure dry sample of an insoluble salt.  
Explain the law of conservation of mass and how it affects closed system reactions and non-
closed systems.  

safely. Can explain basic steps and how 
they fit together, starting to link to 
theory. Is able to use tables and basic 
graphs with some confidence. Uses a 
PEE paragraph to draw conclusions, still 
needs support on occasion. Can 
identify some errors.  
Maths Skills:  
Ratios, fractions and percentages.  
Significant figures, Substitute numerical 
values into algebraic equations. 
Recognise and use expressions in 
standard form.  

3 – 5 
 
 
 
 

Recall the names used for the interconversions between the three states of matter, 
recognising that these are physical changes contrasted with chemical changes in chemical 
reactions. Describe the structure of an atom as a nucleus containing protons and neutrons, 
surrounded by electrons in shells. Recall that most of the mass of an atom is concentrated in 
the nucleus.  Recall the formulae of some elements and simple compounds. Identify elements 
as metals or non-metals based on their position in the periodic table. Explain the use of the 
endings –ide and –ate in the names of compounds. Recall that graphite and diamond are 
different forms of carbon. Describe the properties of metals and non-metals. Recall the pH of 
a neutral solution and the pH range of acidic and alkaline solutions. Recall that a base is a 
substance that reacts with an acid to form a salt and water.  
 

Working scientifically 
Can work in a group and complete a 
multi stage practical safely however 
needs support to understand links 
between stages and theory. Is able to 
use tables and basic graphing to 
analyse data. Can begin to use a PEE 
structure to explain conclusions. Can 
recognise some areas of difficulty in the 
experiment.  
Maths Skills:  
Ratios, fractions and percentages.  
Significant figures, Substitute numerical 
values into algebraic equations.  

2 – 4 
 
 
 
 

Describe the arrangement, movement and the relative energy of particles in each of the three 
states of matter. Recall the formulae of some elements. Describe the use of hazard symbols on 
containers. State what elements are in the same group of the periodic table. Describe how the 
periodic table is arranged and can identify the position of particular groups. Write simple 
chemical formula given information about the make up of the compound. Identify some 
symbols for common elements. Describe Dalton’s model of an atom. Explain how physical and 
chemical reactions are different. State the law of conservation of mass.  

Working Scientifically: 
Can conduct a practical safely when 
working in a group. Understands the 
steps required when they are 
explained. Can use simple tables but 
often requires support with graphs and 
analysis.  
Maths Skills:  
Ratios, fractions and percentages.  
Significant figure..  

1 – 3 
 

 

Use the periodic table to look up symbols of elements. Recall that elements have different 
physical properties. Identify changes that may indicate that a chemical reaction has occurred.  
Recognise hazard symbols. Relate the use of some elements to their properties. State what 
happens at a substances melting and boiling point. Recall examples of insulators and 
conductors.  
 

Working scientifically 
Can arrange materials to start a 
practical, starting to work 
independently but not yet confidently 
following written instructions. Needs 
significant support with practical and 
analytical techniques. (Tables, graphs) 
Maths Skills:  
Ratios, fractions and percentages.  

 


