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This is the plan for the taught curriculum during achievement period: Term 1 half term 1 (September to October)

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

	Students are taught the following topics 'Lattice enthalpy’, ‘Born-Haber and related enthalpy cycles’, ‘Entropy’ and ‘Free energy’.
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 KS4
TOPIC 5: Energy changes
- Students will have covered the concept of energy conservation during chemical reactions and the types of energy changes:
· Exothermic
· Endothermic
· Energy must be supplied to break bonds in the reactants
· Energy is released when bonds in the products are formed
· Students should also be able to draw simple reaction profiles (energy level diagrams) for the two energy changes above. Labelling the Activation energy required and the energy released.

Practical Skills Covered in KS4
- Students should completed Required practical 4: Investigate the variables that affect temperature changes in reacting solutions.


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Similar to the other document (Year 13 T1H1 lead teacher) this topic requires both staff and students to review their knowledge of topics covered in Year 12. This opportunity for recall illustrates the importance of organising our curriculum in this way.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 cover these topics in year 10/11 as it forms the basis of their scientific understanding moving forward into year 12 and year 13. In addition, these topics embed and build upon the knowledge and skills covered in the KS4/5 curriculum.
The content within this module assumes knowledge
and understanding of the chemical concepts developed
in Module 2: Foundations in chemistry and Module 3:
Periodic table and energy.
This module extends the study of energy, reaction
rates and equilibria, and the periodic table.
The main areas of physical chemistry studied include:
•• rate equations, orders of reaction, the rate determining
step
•• equilibrium constants, Kc and Kp
•• acid–base equilibria including pH, Ka and buffer
solutions
•• lattice enthalpy and Born–Haber cycles
•• entropy and free energy
•• electrochemical cells.
Synoptic assessment
This module provides a context for synoptic
assessment and the subject content links strongly with
the content encountered in Module 2: Foundations in
chemistry and Module 3: Periodic table and energy.
•• Atoms, moles and stoichiometry
•• Acid and redox reactions
•• Bonding and structure
•• Periodicity, Group 2 and the halogens
•• Enthalpy changes
•• Reaction rates
•• Chemical equilibrium
Knowledge and understanding of Module 2 and
Module 3 will be assumed and examination questions
will be set that link their content with this module and
other areas of chemistry.


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

	5.2 Energy
Born–Haber cycles are used as a theoretical model
to illustrate the energy changes associated with ionic
bonding.
Entropy and free energy are then introduced as
concepts used to predict quantitatively the feasibility
of chemical change.
5.2.1 Lattice enthalpy
Lattice enthalpy
(a) explanation of the term lattice enthalpy
(formation of 1 mol of ionic lattice from gaseous
ions, ΔLEH) and use as a measure of the strength
of ionic bonding in a giant ionic lattice
(see also 2.2.2 b–c)
Born–Haber and related enthalpy cycles
(b) use of the lattice enthalpy of a simple ionic solid
(i.e. NaCl, MgCl2) and relevant energy terms for:
(i) the construction of Born–Haber cycles
(ii) related calculations
(c) explanation and use of the terms:
(i) enthalpy change of solution (dissolving of 1
mol of solute, ΔsolH)
(ii) enthalpy change of hydration (dissolving of
1 mol of gaseous ions in water, ΔhydH)
(d) use of the enthalpy change of solution of a
simple ionic solid (i.e. NaCl, MgCl2) and relevant
energy terms (enthalpy change of hydration and
lattice enthalpy) for:
(i) the construction of enthalpy cycles
(ii) related calculations
(e) qualitative explanation of the effect of ionic
charge and ionic radius on the exothermic value
of a lattice enthalpy and enthalpy change of
hydration.
5.2.2 Enthalpy and entropy
Entropy
(a) explanation that entropy is a measure of the
dispersal of energy in a system which is greater,
the more disordered a system
(b) explanation of the difference in magnitude of the
entropy of a system:
(i) of solids, liquids and gases
(ii) for a reaction in which there is a change in
the number of gaseous molecules
(c) calculation of the entropy change of a system,
ΔS, and related quantities for a reaction given the
entropies of the reactants and products
Free energy
(d) explanation that the feasibility of a process
depends upon the entropy change and
temperature in the system, TΔS, and the
enthalpy change of the system, ΔH
(e) explanation, and related calculations, of the free
energy change, ΔG, as: ΔG = ΔH – TΔS (the Gibbs’
equation) and that a process is feasible when ΔG
has a negative value
(f) the limitations of predictions made by ΔG about
feasibility, in terms of kinetics.


Anticipated Gaps
- Students will be expected to apply Hess’s Law to more complex energy cycles for the formation of ionic substances. They will also be introduced to a new concept called Entropy which will be used to explain how reactions can be ‘feasible’ even when they are not when looking at their energy changes. Starting students off with calorimetry, which is a familiar practical and concept helps students get settled into the knowledge, this is then built on and leads into the calculations and theory. Their development will also be aided by many tasks/topic tests that will be used during classwork/homework exercises.


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

	Topic 5.2.1 - Lattice Enthalpy
Born-Haber Cycle: a cycle which can be used to calculate the lattice enthalpy of an ionic
compound using other enthalpy changes.
Conservation of Energy: the total energy of an isolated system remains constant (energy
cannot be lost or created).
Enthalpy (H): a value that represents the heat content of a system.
Enthalpy Change (ΔH): the change in the heat content of a system during a reaction.
Enthalpy Change of Atomisation (ΔH): the enthalpy change that takes place when one
mole of gaseous atoms is formed from an element in its standard state.
Enthalpy Change of Formation (Δ f H): the enthalpy change that takes place when one mole
of a compound is formed from its elements.
Enthalpy Change of Hydration ( hyd H): the enthalpy change that takes place when one mole
of gaseous ions are dissolved in water (exothermic). Increasing ionic charges and decreasing
ionic radii make this value more negative as there would be greater attraction between the
water molecules and the ions.
Enthalpy Change of Solution ( sol H): the enthalpy change that takes place when one mole of
solute is dissolved.
First Electron Affinity: the amount of energy released when one mole of electrons is added
to one mole of gaseous atoms, forming one mole of 1- ions.
First Ionisation Energy: the removal of one mole of electrons from one mole of gaseous
atoms to form one mole of 1+ ions.
Ionic Bond: electrostatic attraction between positive and negative ions.
Giant Ionic Lattice: a regular repeating structure made up of oppositely charged ions.
Lattice Enthalpy (Δ LE H): the formation of one mole of an ionic lattice from gaseous ions.
Lattice enthalpy is used as a measure of the strength of ionic bonds in a giant lattice, with a
more negative value meaning stronger bonds. Increasing ionic changes and decreasing ionic
radii make this value more negative as there would be greater attraction between the ions.

Enthalpy (H): a value that represents the heat content of a system.
Entropy (S): a measure of the dispersal of energy in a system. The greater the entropy, the
more disordered the system. The order of entropy for different states is solids < liquids <
gases. Increasing the number of gaseous molecules in a reaction results in an increase in
entropy.
Free Energy Change (ΔG): the feasibility of a process depends on entropy change,
temperature and enthalpy change. The equation for Gibbs free energy is: ΔG = ΔH - TΔS. A
process is spontaneous/ feasible when ΔG is negative. Gibbs free energy doesn’t consider
kinetics.
Kinetics: the part of chemistry relating to rates of reaction.


	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.






