Northern Ireland Chemistry Curriculum Map

Foundation phase (ages 4-6) |

KS1 (age 6-8) |

KS2 (age 8-11)

KS3 (Age 11-14)

KS4 (age 14-16)(higher content emboldened)

KS5

Higher Education Year 1

Atoms and elements

Atomic structure; protons, neutrons and electrons,
including relative charges and masses. Atomic
numbers and mass numbers of elements, and

electronic configurations of atoms

Atomic orbitals; define, shapes, classify the
element as belonging to the s, p, d or f block from
the electronic configuration; explain colour of
compounds based on electron delocalisation

The Bohr atom; wave-particle duality,
Schrodinger wave equation, Quantum
numbers, s, p, d orbitals. Rules and
principles governing filling of orbitals.

Definition of isotopes , and use of mass numbers
and relative abundances to calculate relative
atomic mass of isotopes.

Define atomic number; mass number; relative
atomic, relative isotopic, relative molecular and
relative formula mass; isotopes

The difference between mixtures, elements and
compounds, classification of substances as
elements, compounds or mixtures.

Basic structure of the periodic table, including the
position of metals, non-metals, halogens, noble
gases etc. Know how position in the periodic table
relates to electronic structure

Historical development of atomic theory and the
Periodic Table; contribution of Rutherford,
Chadwick, Newlands and Mendeleev.

Electronegativity; trends across periods and
down groups; how differences in electronegativity
cause bond polarity
Trends in the periodic table.

lonisation energy; define and explain using
shielding and stability; use to predict the group of
an element and provide evidence for subshells

Atomic
structure
and the Group 2; trends within groups, reactions, thermal
periodic . stability and solubility of their sulphates, hydroxides
table Know some properties of group 1 and group 7 gnd and carbonates, uses
know trends related to reactivity Relate reactivity
to electronic configuration for Groups 1,7 and 0; o N .
write half equgtions for these rgacﬁ ons Halogens; trends within group, colours, solubility, Chemistry of the s block and p block
reaction with sodium hydroxide, sulphuric acid and | elements, to include halides and hydrides
water; trends in oxidising ability
Explaintrend in melting point across pefiod 3 in
temms of structure and bonding.
Know about the specified properties, reactions,
uses and societal impact of hydrogen, carbon (and
carbon dioxide), nitrogen (and ammonia;
particularly its use as a fertiliser), oxygen and sulfur
(with reference to acid rain).
Recall the environmental problems of nitrogen
fertilisers, including eutrophication; Describe the
contact process for manufacture of sulphuric
acid, including how rates are increased; Use of
ammoniasolution to identify metal ions, and
sulphuric acid to dehydrate sugar
Reactivity series; know about displacement
reaction of metals and their reactions with water,
steam and oxygen; relate rate of reaction to
reactivity; relate this to metal extraction
How changes in state are Practical investigation of physical properties of Ideal gases and Ideal solutions
brought about water and changes of state.
: X Basic principles of chemistry in the solid
Tfor;gtttl:rs Investigate the way Everyday materials can The effect of heating and state.
materials change through be heated or cooled to cooling T
physical force change them PHaEi O nEEEE Changes of state:_l_sl;)l_ld-llqwd-vapour
equilibria.
Substances can be heated Changes of state in the
or cooled to change them water cycle
Recognise the different Different materials have The use of materials
materials used for different different properties and relates to their properties; Structure, properties, uses of Natural and synthetic materials, and their sources. Salts, metals, ceramics, semiconductors
purposes and identify their are used for different including electrical materials Alloys and use of metals and polymers
Ve properties uses conductors and insulators
Nano-materials; surface to volume ratio; risks and o . . .
The origins of materials Bareis Applications in materials chemistry.
Understand that some M S 670 ] . Acids and bases; acids are H+ and bases are OH-; _ _
materials change if kept in ® GEB 2 materialge Chemical changes difference between dilute and concentrated, how Bronsted-Lowry acid-base theory Conjugate acids and bases
different conditions pH relates to acid strength
Use of indicators (phenolphthalein, red and blue
litmus paper and universal indicator paper) and
comparison of validity and reliability of these
indicators compared with apH meter.
Reactivity of acids; with metals, with bases, with Define and calculate Kw, pH, pKw, pKa
i @SSR ES, Wil ATTETE Define and caluculate Kw, Ka, pH, pKw and pKa and pKb
Differences between strong and weak acids and Strong and weak acids and bases.
bases; know the reaction for neutralisation of Weak and strong acids in terms of dissociation Importance of acidity and basicity in
an acid organic chemistry.
Salts; colours of copper salts and general colours Understand techniques and procedures in acid- . . . B
of Group 1 and 2 salts, and how to prepare salts base titrations, including selecting the correct types Rabatetenal at?:ri;ﬁ (il [z
using various methods of indicator and pH curves ’
Chemical Buffer solutions Buffer solutions
changes;
redox and Redox; as loss orgain of oxygen; relate to common Assigning oxidation states to elements in
acids reactions compounds.
Redox as loss or gain of electrons; relate to Redox in terms of electron transfer; understand
important industrial reactions (Haber, iron and | oxidisingand reducing agents; write ionic equations
aluminium production) for redox reactions
Electrolysis; know about electrodes and Disproportionation, including reaction of chlorine
electrolytes and movement of ions with water
Electrochemistry, standard hydrogen
. electrode, standard electrode potential,
. . . Standard electrode potential, the hydrogen o . .
Predict the properties of electrolysis of molten salts ; oxidation and reduction , electrochemical
electrode, electrochemical cells and fuel cells series and standard cell potential
calculations. Nernst equation.
Applied electrochemistry; Galvani cells,
. . . fuel cells, electrolytic cells. Heterogeneous
Half equations g);terz%ﬂezns occurring at electron transfer kinetics, electro-catalysis,
potentiometry, chronoamperometry and
cyclic voltammetry.
Symbols and names of elements, chemical Use Roman numerals to indicate the oxidation
formulae of compounds, recall diatomic elements. states.
Write word and balanced symbol equations Wiite (full and ionic) balanced equations including
(including state symbols); understand state symbols. Wirite equations for first and
conservation of mass successive ionisation energies.
Write ionic equations for simple reactions Molarity and other units for concentration
Define A t tant, th |
Relative atomic mass, moles, empirical and G/ AT cor:azg HUBIHE ENl el
molecular formula; percentage of an elementina
s compound Empirical and molecular formula
galclieg Experimental determination and calculation of
ns L -
empirical formulae of simple compounds

Calculate the reacting masses of reactants and

products using moles and ratios Calculate reacting masses of substances; and the

moles of water of crystallisation

Percentage of water of crystallisation

Theoretical yield and percentage yield Percentage yield and atom economy

Volume; concentration; mole; mass

i Ri in vol from lati
calculations eacting gas volumes from calculations

Calculation of pH, pKa, pKb; Kw and pKw;

fldciciieakuleions Titration calculation, buffer calculations

Titration calculations

The content statements at Foundation Stage were taken from the ‘World Around Us' Area of Learning, from the Council of Curriculum, Examinations and Assessment's website, Copyright CCEA 2014 http://ccea.org.uk/curriculum/foundation_stage/areas_leaming/
world_around_us
The content statements for KS1 and KS2 were taken from the 'World Around Us' Area of Learning, from the Council of Curiculum, Examinations and Assessment's website, Copyright CCEA 2014 http://ccea.org.uk/curriculum/key_stage_1_2/areas_leaming/world_around_us
The content statements at KS3 were taken from the 'Science and Technology' Area of Learning, from the Council of Curriculum, Examinations and Assessment's website, Copyright CCEA 2014 http://ccea.org.uk/curriculum/key_stage_3/areas_leaming/science_and_technology
The content statements at KS4 were taken from the GCSE Chemistry Qualification, from the Council of Curriculum, Examinations and Assessment's website, Copyright CCEA 2011 http://ccea.org.uk/chemistry/
The content statements at KS5 were taken from the GCE Chemistry qualification, from the Council of Curriculum, Examinations and Assessment's website, Copyright CCEA 2016 http://ccea.org.uk/che mistry/
The content statements at undergraduate level were taken from the current Chemistry undergraduate course content at Queen's University, Belfast, the only university in Northem Ireland
Compiled by Joanna Furtado for the Royal Society of Chemistry
Approved and checked by Dr Stephanie Nelson, Northern Ireland Science Education Consultant
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