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This is the plan for the taught curriculum during achievement period: Term 2 (January to April)

	Brief summary of the topic/work being covered during this period	

	Students are taught the following topics 'Atoms, ions and compounds’ and ‘Amount of substance’.
Students are taught the topics so that they can gain a full understanding of the core principles of Chemistry and enable them to achieve their full potential at A level.


	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in Module 2 – Foundations in chemistry
TOPIC Atomic structure and isotopes
- Students should know the structure of the atom and the idea of different isotope of the same element. They should also be familiar with the differences between elements/compounds.

TOPIC Relative mass
- Students should recall the definition of relative atomic mass and its reliance on the percentage abundance of the different isotopes it is made from

TOPIC Formulae’s and equations
- Students should know that chemical reactions can be represented by symbol equations

TOPIC Amount of substance and the mole
- Students should recall how to calculate the masses of substances shown in a balanced equation as well as calculate the masses of reactants and products from the balanced equation

TOPIC Moles and volume
- Students should know many reactions take place in solutions and how to calculate their concentrations in moles/dm3. They should also recall that equal amounts in moles of gases occupy the same volume under the same conditions of temperature and pressure.

TOPIC Acid – base titrations
- Students should recall how to carry out titrations using strong acids and alkalis as well as calculate the chemical quantities in titrations involving concentrations in mol/dm3 

Practical Skills Covered in KS4
- Students should recall how to perform titrations as in Required Practical 2 from the chemistry spec.


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Students will begin their chemical education with the Foundation module.
This module acts as an important bridge into AS and
A Level Chemistry from the study of chemistry within
science courses at GCSE level.
This module provides learners with a knowledge and
understanding of the important chemical ideas that
underpin the study of A Level Chemistry:
•• atomic structure
•• quantitative chemistry: formulae, equations,
amount of substance and the mole
•• reactions of acids
•• oxidation number and redox reactions
•• bonding and structure.
The importance of these basic chemical concepts
is seen as a prerequisite for all further chemistry
modules, and it is important that this module
should be studied first during this course.
This module allows learners to develop important
quantitative techniques involved in measuring masses,
gas and solution volumes, including use of volumetric
apparatus.
Learners are also able to develop their mathematical
skills during their study of amount of substance and
when carrying out quantitative practical work.

These topics further develop upon the scientific content covered at KS4 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS4.

Rationale for timing of this topic
Students have covered the Foundations of chemistry module 2 which underpin all the subsequent knowledge that is covered in the rest of the A – level Chemistry course.


	Key concepts/ideas that are taught to students in this unit/topic, including any anticipated gaps in knowledge and plan to overcome these

	TOPIC Module 3: Periodic Table and Energy
 Periodic trend in electron configuration and ionisation energy
(b) (i) the periodic trend in electron configurations
across Periods 2 and 3 (see also 2.2.1 d)
(ii) classification of elements into s-, p- and
d-blocks
(c) first ionisation energy (removal of 1 mol of
electrons from 1 mol of gaseous atoms) and
successive ionisation energy, and:
(i) explanation of the trend in first ionisation
energies across Periods 2 and 3, and down a
group, in terms of attraction, nuclear charge
and atomic radius
(ii) prediction from successive ionisation
energies of the number of electrons in
each shell of an atom and the group of an
element

Periodic trend in structure and melting point 
(d) explanation of:
(i) metallic bonding as strong electrostatic
attraction between cations (positive ions)
and delocalised electrons
(ii) a giant metallic lattice structure, e.g. all
Metals
(e) explanation of the solid giant covalent lattices of
carbon (diamond, graphite and graphene) and
silicon as networks of atoms bonded by strong
covalent bonds
(f) explanation of physical properties of giant
metallic and giant covalent lattices, including
melting and boiling points, solubility and
electrical conductivity in terms of structure and
bonding
(g) explanation of the variation in melting points
across Periods 2 and 3 in terms of structure and
bonding (see also 2.2.2 o).

3.1.2 Group 2
Redox reactions and reactivity of Group 2 metals 
(a) the outer shell s2 electron configuration and the
loss of these electrons in redox reactions to form
2+ ions
(b) the relative reactivities of the Group 2 elements
Mg → Ba shown by their redox reactions with:
(i) oxygen
(ii) water
(iii) dilute acids
(c) the trend in reactivity in terms of the first and
second ionisation energies of Group 2 elements
down the group (see also 3.1.1 c)

Reactions of Group 2 compounds 
(d) the action of water on Group 2 oxides and the
approximate pH of any resulting solutions,
including the trend of increasing alkalinity
(e) uses of some Group 2 compounds as bases,
including equations, for example (but not limited
to):
(i) Ca(OH)2 in agriculture to neutralise acid
soils
(ii) Mg(OH)2 and CaCO3 as ‘antacids’ in treating
indigestion.

3.1.3 The halogens
Characteristic physical properties 
(a) existence of halogens as diatomic molecules and
explanation of the trend in the boiling points of
Cl2, Br2 and I2, in terms of induced dipole–dipole
interactions (London forces) (see also 2.2.2 k)

Redox reactions and reactivity of halogens and their compounds 
(b) the outer shell s2p5 electron configuration
and the gaining of one electron in many redox
reactions to form 1– ions
(d) explanation of the trend in reactivity shown in
(c), from the decreasing ease of forming 1– ions,
in terms of attraction, atomic radius and electron
shielding
(e) explanation of the term disproportionation as
oxidation and reduction of the same element,
illustrated by:
(i) the reaction of chlorine with water as used
in water purification
(ii) the reaction of chlorine with cold, dilute
aqueous sodium hydroxide, as used to form
bleach
(iii) reactions analogous to those specified in (i)
and (ii)
(f) the benefits of chlorine use in water treatment
(killing bacteria) contrasted with associated
risks (e.g. hazards of toxic chlorine gas and
possible risks from formation of chlorinated
hydrocarbons)

Characteristic reactions of halide ions 
(g) the precipitation reactions, including ionic
equations, of the aqueous anions Cl –, Br– and
I– with aqueous silver ions, followed by aqueous
ammonia, and their use as a test for different
halide ions.
3.1.4 Qualitative analysis
Tests for ions
(a) qualitative analysis of ions on a test-tube scale;
processes and techniques needed to identify the
following ions in an unknown compound:
(i) anions:
• CO3
2–, by reaction with H+(aq) forming
CO2(g) (see 2.1.4 c)
• SO4
2–, by precipitation with Ba2+(aq)
• Cl –, Br–, I– (see 3.1.3 g)
(ii) cations: NH4
+, by reaction with warm
NaOH(aq) forming NH3.



	New key terminology students will be taught during this topic/unit

	OCR (A) Chemistry A-Level
Module 2 - Foundations in Chemistry
Definitions and Concepts
3.1.1 - Periodicity
Atomic (Proton) Number: the number of protons in the nucleus of an atom.
Bohr Model: describes an atom as a small dense nucleus with electrons orbiting around the
nucleus. This model explains different periodic properties of atoms.
Cations: positively charged ions.
d-block: the part of the periodic table in which the elements have their highest energy
electron in a d-orbital.
Electron Configuration: the arrangement of electrons into orbitals and energy levels around
the nucleus of an atom / ion.
First Ionisation Energy: the removal of one mole of electrons from one mole of gaseous
atoms. Factors which affect the first ionisation energy are: the strength of attraction between
the electron and the nucleus, the nuclear charge and the atomic radius. There is a small
decrease in first ionisation energy due to s- and p-subshell energies (between Be and B) and
p-orbital repulsion (between N and O).
Giant Covalent Lattice: a network of atoms bonded by strong covalent bonds (e.g. carbon
(diamond, graphite and graphene) and silicon). Giant covalent lattices typically insoluble with
a high melting and boiling point due to the presence of strong covalent bonds. They are also
poor electrical conductors as they don’t contain mobile charged particles.
Giant Metallic Lattice Structure: the structure of all metals, made up of cations and
delocalised electrons. Giant metallic structures are typically insoluble with a high melting and
boiling points due to strong electrostatic forces of attraction between cations and electrons.
Metals are good electrical conductors due to the presence of delocalised electrons (mobile
charges).
Group: a column in the periodic table.
Melting Point: the temperature at which a solid melts and becomes a liquid. This increases
from giant metallic to giant covalent structures then decreases to simple molecular
structures.
Metallic Bonding: strong electrostatic attraction between cations and delocalised electrons.
p-block: the part of the periodic table in which the elements have their highest energy
electron in a p-orbital.
Period: a row in the periodic table.
Periodicity: a repeating trend in physical and chemical properties across the periods of the
periodic table.
s-block: the part of the periodic table in which the elements have their highest energy
electron in an s-orbital.
Successive Ionisation Energies: the energy required to remove each electron one-by-one
from one mole of gaseous atoms / ions.
3.1.2 - Group 2
Base: a substance that can accept H + ions from another substance. Group 2 compounds can
be used as bases: Ca(OH) 2 is used to neutralise acidic soils in agriculture and Mg(OH) 2 and
CaCO 3 are used as antacids to treat indigestion.
Electron Configuration: the arrangement of electrons into orbitals and energy levels around
the nucleus of an atom/ ion. Group 2 elements have an s 2 outer shell electron configuration.
First Ionisation Energy: the removal of one mole of electrons from one mole of gaseous
atoms. Factors which affect the first ionisation energy are: the strength of attraction between
the electron and the nucleus, the nuclear charge and the atomic radius.
Group 2 Oxide: a compound with the general formula MO, where M is a group 2 element.
When group 2 oxides react with water, they form an alkaline solution, with alkalinity
increasing down the group.
Oxidation: the loss of electrons / increase in oxidation number.
Redox: a reaction in which oxidation of one element and reduction of another occurs. During
a redox reaction involving group 2 elements, 2 electrons are lost to form 2+ ions. Group 2
elements undergo redox reactions with water, oxygen and dilute acids.
Reduction: the gain of electrons/ decrease in oxidation number.
Second Ionisation Energy: the removal of one mole of electrons from one mole of gaseous
1+ ions to form one mole of 2+ ions.
3.1.3 - The Halogens
Boiling Point: the temperature at which a liquid boils and becomes a gas. Boiling point
increases down group 7 due to the increasing strength of London Forces between the
halogen molecules.
Diatomic Molecules: molecules that are made up of 2 atoms. Halogens are diatomic.
Displacement Reaction: a reaction in which one atom is replaced by another. Halogens can
undergo displacement reactions as their reactivity decreases down the group. The more
reactive halogen will displace the less reactive halogen from a solution of its salt.
Disproportionation: the oxidation and reduction of the same element. Examples include the
water treatment (reacting chlorine with water) and bleach formation (reacting chlorine with
cold, dilute aqueous sodium hydroxide).
Electron Configuration: the arrangement of electrons into orbitals and energy levels around
the nucleus of an atom / ion. The halogens have a s 2 p 5 outer shell electron configuration.
Induced Dipole-Dipole Interactions: forces of attraction between molecules caused when
the random movement of electrons creates a temporary dipole in one molecule which then
induces a dipole in a neighbouring molecule.
London Forces: another name for induced dipole-dipole interactions.
Oxidation : the loss of electrons / increase in oxidation number.
Precipitation Reaction: a reaction in which two aqueous solutions are combined to form an
insoluble salt (a precipitate). Halide anions undergo precipitation reactions with aqueous
silver ions.
Redox reaction: a reaction in which oxidation of one element and reduction of another
occurs. During a redox reaction involving group 7 elements, 1 electron is gained to form 1-
ions.
Reduction: the gain of electrons/ decrease in oxidation number.
Water Treatment: the addition of chlorine to water to kill bacteria. The risks associated with
the use of chlorine to treat water are the hazards of toxic chlorine gas and the possible risks
from the formation of chlorinated hydrocarbons.
3.1.4 - Qualitative Analysis
Anion: a negatively charged ion.
Ammonium Ion: an ion with the formula NH 4
+ . The test for ammonium ions is a reaction with
warm NaOH, which forms NH 3 .
Cation: a positively charged ion.
Carbonate: a salt containing the CO 3
2- anion. A reaction between a carbonate and H + will
form CO 2 (g).
Halide: a salt containing a group 7 anion. Cl - , Br - and I - can be tested for using a solution of
silver ions as this reaction forms a coloured precipitate. The solubility of the precipitate is
then tested using dilute and concentrated ammonia.
Qualitative Analysis: identifies the elements present in a substance, typically using
test-tube reactions.
Sulfate: a salt containing the anion SO 4
2- . A reaction between SO 4
2- and Ba 2+ (aq) will form a
precipitate.

	Plan for Assessment 

	All A level assessments are constructed using real exam styles questions, from the latest specification. Papers include a variety of assessment objectives and styles of questions. Initially assessments will cover fewer types of questions due to the smaller amount content covered. However, in Year 13 and in mock exams all assessment objectives and question styles are covered. Students will sit end of topic assessments in class; however mocks will be based on the realistic times and demands of the exams. Students will also be assessed on homework, class work and independent work as well.







