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	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 study the topic covering the rates of reaction.
This module provides learners with a knowledge and
understanding of the important chemical ideas that
underpin the study of reaction rates:
•• simple collision theory
•• calculation of rate from gradients of graphs
•• explanation of the terms homo and heterogeneous catalysis 
•• techniques and procedures to investigate rates
•• explanation of Boltzmann distributions and their relationship to activation energy
•• Dynamic equilibria and le Chateliers principle
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: Energy
Simple collision theory
(a) the effect of concentration, including the
pressure of gases, on the rate of a reaction, in
terms of frequency of collisions
(b) calculation of reaction rate from the gradients
of graphs measuring how a physical quantity
changes with time

Catalysts
(c) explanation of the role of a catalyst:
(i) in increasing reaction rate without being
used up by the overall reaction
(ii) in allowing a reaction to proceed via a
different route with lower activation energy,
as shown by enthalpy profile diagrams
(d) (i) explanation of the terms homogeneous and
heterogeneous catalysts
(ii) explanation that catalysts have great
economic importance and benefits for
increased sustainability by lowering
temperatures and reducing energy demand
from combustion of fossil fuels with
resulting reduction in CO2 emissions
(e) the techniques and procedures used to
investigate reaction rates including the
measurement of mass, gas volumes and time

The Boltzmann distribution
(f) qualitative explanation of the Boltzmann
distribution and its relationship with activation
energy (see also 3.2.1 c)
(g) explanation, using Boltzmann distributions,
of the qualitative effect on the proportion of
molecules exceeding the activation energy and
hence the reaction rate, for:
(i) temperature changes
(ii) catalytic behaviour (see also 3.2.2 c).

Dynamic equilibrium and le Chatelier’s principle
a) explanation that a dynamic equilibrium exists
in a closed system when the rate of the forward
reaction is equal to the rate of the reverse
reaction and the concentrations of reactants and
products do not change
(b) le Chatelier’s principle and its application for
homogeneous equilibria to deduce qualitatively
the effect of a change in temperature, pressure
or concentration on the position of equilibrium
(c) explanation that a catalyst increases the rate
of both forward and reverse reactions in an
equilibrium by the same amount resulting in an
unchanged position of equilibrium
(d) the techniques and procedures used to
investigate changes to the position of equilibrium
for changes in concentration and temperature.

The equilibrium constant, Kc
(f) expressions for the equilibrium constant, Kc ,
for homogeneous reactions and calculations
of the equilibrium constant, Kc , from provided
equilibrium concentrations
(g) estimation of the position of equilibrium from
the magnitude of Kc.




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

	OCR (A) Chemistry A-Level
Module 3 - Energy in Chemistry
Definitions and Concepts
Topic 3.2.2 - Reaction Rates
Boltzmann Distribution: a graph showing the distribution of the energies of molecules in
relation to the activation energy. Increasing temperature will increase the proportion of
molecules with energy above the activation energy. A catalyst lowers the activation energy
meaning more molecules will have sufficient energy to react.
Catalyst: a substance that speeds up the rate of a reaction without being used up. A catalyst
allows the reaction to proceed via a different route with a lower activation energy. Catalysts
are important in terms of economics and sustainability as they enable processes to take
place at lower temperatures meaning less energy is required (this decreases the combustion
of fossil fuels so CO 2 emissions are reduced).
Collision Theory: the theory which states that molecules must collide with sufficient energy
at the correct orientation for a reaction to occur.
Concentration: the amount of a substance that is dissolved per unit volume of solution.
Increasing the concentration increases the rate of reaction as there are more molecules in
the same volume meaning more frequent successful collisions.
Enthalpy Profile Diagram: shows the difference in the enthalpy of reactants and products
as well as the activation energy of a reaction.
Heterogeneous Catalyst: a catalyst that is in a different state to the reactants (e.g. a solid
catalyst with gaseous reactants).
Homogeneous catalyst: a catalyst which is in the same state as the reactants.
Pressure: the force that a gas exerts on the walls of a container. Increasing the pressure
increases the rate of reaction as there are more molecules in the same volume (or the same
number of molecules in a smaller volume) meaning more frequent successful collisions.
Rate of Reaction: a measure of how quickly a reactant is used up/ a product is formed. Rate
can be determined by measuring concentration, the volume of gas produced or the mass lost
over time.

Topic 3.2.3 - Chemical Equilibrium
Catalyst: a substance that increases the rate of a reaction without being used up. In an
equilibrium, the rates of both the forwards and reverse reactions are increased meaning the
position of equilibrium is unchanged. A catalyst will increase the rate at which the equilibrium
is established.
Compromise: balancing several different factors in order to get the best possible outcome.
In industry, the position of the equilibrium and rate of reaction must be considered when
deciding the conditions for the reaction. These factors must also be balanced with safety and
economics.
Dynamic Equilibrium: a closed system in which the rates of the forward and reverse
reactions are equivalent. The concentrations of reactants and products don’t change.
Homogeneous Equilibrium: an equilibrium in which all reactants are in the same state.
Le Chatelier’s Principle: when a system in dynamic equilibrium is subject to change, the
position of equilibrium will shift to minimise the change. This principle is used to determine
the effect of changing pressure, temperature or concentration on the position of equilibrium.
K C : the equilibrium constant that is equal to the concentration of products raised to their
stoichiometric coefficients divided by the concentration of reactants to the power of their
stoichiometric coefficients. When K C is greater than 1, the equilibrium favours the products.
When K C is less than 1, the equilibrium favours the reactants.

	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.







