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Existence of atoms, elements and
compounds
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KS4 (higher content emboldened)

Atomic structure; protons, neutrons electrons and electron
shells, and their relative masses, charges and sizes;
relative atomic mass, charge and isotopes; how the theory
of atomic structure has changed over time

KS5

Atomic orbitals; structure and atomic configuration of atoms,
ions and isotopes in terms of s, p and d orbitals and subshells.
How electronic configurations (drawn as 'electrons in a box')
affect the chemical properties of an element

Published by the Royal
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Higher Education (Year 1 and 2)

Quantum chemistry; wave properties of electrons,
Schrodinger equation, potential energy boxes

Electronic structure of atom including shape of orbitals
Magneto-chemistry

Atomic Structure of the periodic table; elements arranged relating Structure of the periodic table by proton number; s, p andd
structure to electronic and atomic structure
and the The periodic table: principles Trends down groups related to electronic structure, including Trends in's, p and d blocks, including ionisation energy,
periodic undempinning it; periods and groups; Group 1 and 2 (atomic radii, reactivity, characteristic reactions) formation and reaction of common compounds,
table metals and non-metals; how pattems in Trends in the periodic table; Explain the reactivity and and Group 7; (electronegativity; disproportion, reducing power, anomalous behaviour of the first element in each group

reactions can be predicted

general properties as related to the atomic structure of
groups 1, 7 and 0; between metals and non-metals

identification with silver nitrate)

Trends across periods related to electronic structure, including
ionisation energy, melting points, atomic radii, electronegativity

Periodicity- Hard and soft acid-base theory (HSAB)

S-block; electron deficient compounds and organometallic
chemistry and structure

F block trends; lanthanides and actinides

Changing materials by applying

Properties physical force

of matter

Changing the state of material s by
applying temperature; including evaporation/
condensation in the water cycle

| Compare and group materials as solid, liquid,

gas

Particle model: Including relating to

State change is reversible
inchanges of state; And in relating bulk
properties of states to particles including
gas pressure and diffusion

states of matter, and conservation of mass

~ The main features of the particle model interms of states
of matter; and use to predict the state of substances under
given conditions

Limitations of the inelastic sphere model

Real and ideal gases; liquids and solutions

Describe the physical propetrties of
everyday materials; Compare and
group everyday materials with
respect to physical properties

Identify and compare the physical
properties of everyday materials and
relate these to purpose; know the
difference between the object and the
materials from which it was made

Materials

Compare and group together materials
using more advanced physical properties
(solubility, conductivity)

metals and non-metals, ceramics,
polymers and composites

Give reasons, based on evidence from
fair and comparative tests, for particular
uses of everyday materials

Physical properties of useful materials:

Compare the physical properties of materials and justify
their use; corrosion, know the composition of different
alloys

Nanomaterial; nano-scale, describe how the surface area
to volume relationship affects properties and how this
dictates their uses

Inorganic materials chemistry; chemistry of functional
materials and interfaces, synthesis

Materials chemistry; polymerisation; synthesis and
chemical properties of polymers and macromolecules

Materials chemistry; Nano-scale chemistry

Surfactants, micelles and meso-phases; stability in
dispersions

Chemical

symbols,

units and
calcu-
lations

Representing elements and reactions
using chemical symbols and formulae

Balancing simple chemical equations and ionic equations;
use state symbols; calculate empirical formulae

Write balanced half and full ionic equations

Explain why one reaction pathway is chosen over
another; all factors considered

Quantitative interpretations of balanced equations,
conservation of mass

Calculating per cent yield, atom economy and theoretical
yield

Moles and determining the stoichiometry of an
equation; know relationship between volume, mass
and molar concentration; and the relationship between
molar volume, volume and massin gases

Balancing ionic and molecular chemical equations

Yields; atom economies and per cent yields; theoretical and
actual

Stoichiometric amounts from reacting masses, mole
concentrations, volumes of gases, empirical and molecular
formula

Definitions of relative atomic, formula, isotopic and molecular
mass

Units, conventions, nomenclature

Thereactivity series and its application

to metal purification

Composition of the atmosphere; carbon
cycle; climate change

Extraction and purification in the industrial processes;
including electrolysis and biological methods

Composition and evolution of the atmosphere; evidence,
causes, prevention and effects of climate change and
pollutants

cycle assessments

Atmospheric chemistry

Natural resources and pollution

All statements of content at KS1, KS2 and KS3 are taken from the Department for Education’s Science Programmes of Study for these age groups, which form part of the English National Curriculum, licenced under an open Govemment licence v3.0 (http:/www.nationalarchives.gov.uk/doc/open-government-licence/version/3/) Crown copyright 2013
The statements of content for KS4 are taken from the Department for Education’s Programme of Study for this age group, which forms part of the English National Curriculum, licenced under the terms of an Open Govemment Licence v2.0 ( http://www.nationalarchives.gov.uk/doc/open-government-licence/version/2/) Crown Copyright 2014

The statements of content for KS5 were taken from the Department for Education’s subject content document for this age group, licenced under an Open Government Licence v3.0, Crown Copyright 2015

The statements of content at undergraduate level was compiled by an internal team at the Royal Society of Chemistry in 2014. The statements were taken from the module summaries of 10 universities, chosen to present a representative summary of what is covered in the firstand second yearof an undergraduate chemistry course in England.
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