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

	

	Prior knowledge needed for this unit/topic from previous teaching

	Concepts Covered in KS4
TOPIC 5 Energy Changes
- Students recall the definitions/energy profiles for exo and endothermic reactions:
· Including calculating enthalpies of reaction via a consideration of bond enthalpies




	Rationale for students studying this unit/topic 

	This module introduces physical chemistry. 
The module assumes knowledge and understanding
of the chemical concepts developed in Module 2:
Foundations in chemistry.
The module provides learners with a knowledge and
understanding of the important chemical ideas that
underpin the study of physical chemistry:
Learners first learn about the importance of enthalpy changes, their uses and determination from experimental results including enthalpy cycles.


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

	Module 3: Enthalpy changes
Enthalpy changes: ΔH of reaction, formation, combustion and neutralisation
(a) explanation that some chemical reactions are
accompanied by enthalpy changes that are
exothermic (ΔH, negative) or endothermic
(ΔH, positive)
(b) construction of enthalpy profile diagrams to
show the difference in the enthalpy of reactants
compared with products
(c) qualitative explanation of the term activation
energy, including use of enthalpy profile
diagrams
(d) explanation and use of the terms:
(i) standard conditions and standard states
(physical states under standard conditions)
(ii) enthalpy change of reaction (enthalpy
change associated with a stated equation,
ΔrH)
(iii) enthalpy change of formation (formation
of 1 mol of a compound from its elements,
ΔfH)
(iv) enthalpy change of combustion (complete
combustion of 1 mol of a substance, ΔcH)
(v) enthalpy change of neutralisation
(formation of 1 mol of water from
neutralisation, ΔneutH)
(e) determination of enthalpy changes directly from
appropriate experimental results, including use
of the relationship: q = mcΔT

Bond enthalpies
(f) (i) explanation of the term average bond
enthalpy (breaking of 1 mol of bonds in
gaseous molecules)
(ii) explanation of exothermic and endothermic
reactions in terms of enthalpy changes
associated with the breaking and making of
chemical bonds
(iii) use of average bond enthalpies to calculate
enthalpy changes and related quantities
(see also 2.2.2 f)

Hess’ law and enthalpy cycles
(g) Hess’ law for construction of enthalpy cycles and
calculations to determine indirectly:
(i) an enthalpy change of reaction from
enthalpy changes of combustion
(ii) an enthalpy change of reaction from
enthalpy changes of formation
(iii) enthalpy changes from unfamiliar enthalpy
Cycles
(h) the techniques and procedures used to
determine enthalpy changes directly and
indirectly.

Y13 module 6
6.1.1 Aromatic compounds
Benzene and aromatic compounds
(a) the comparison of the Kekulé model of benzene
with the subsequent delocalised models for
benzene in terms of p-orbital overlap forming a
delocalised π-system
(b) the experimental evidence for a delocalised,
rather than Kekulé, model for benzene in
terms of bond lengths, enthalpy change of
hydrogenation and resistance to reaction
(see also 6.1.1 f)
(c) use of IUPAC rules of nomenclature for
systematically naming substituted aromatic
compounds

Electrophilic substitution
(d) the electrophilic substitution of aromatic
compounds with:
(i) concentrated nitric acid in the presence of
concentrated sulfuric acid
(ii) a halogen in the presence of a halogen
carrier
(iii) a haloalkane or acyl chloride in the
presence of a halogen carrier (Friedel–Crafts
reaction) and its importance to synthesis by
formation of a C–C bond to an aromatic ring
(see also 6.2.4 d)
(e) the mechanism of electrophilic substitution in
arenes for nitration and halogenation
(see also 4.1.1 h–i)

 
Anticipated Gaps
- Students will have to re-think how the electron shells are filled in atoms compared to GCSE Chemistry. They will also have to think about the 3D shapes of molecules and the concept of electronegativity for the first time in their studies.
They will be given a range of simple summary type questions provided by the exam board and lots of tasks which help embed the new/difficult concepts that the students encounter at A level chemistry. Their understanding of these new concepts will be checked via Topic tests done at regular intervals throughout their studies.



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

	Module 3: Energy changes
Activation Energy: ​the minimum energy required for a reaction to take place. 

Average Bond Enthalpy: ​the energy required to break one mole of gaseous bonds. Actual bond enthalpies may differ from the average as the average bond enthalpy considers a particular bond in a range of molecules. 

Endothermic: ​a reaction which takes in energy (ΔH is positive). More energy is required to break bonds than is released by making bonds. 

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. This can be determined from experimental results using q = mcΔT (where q is the heat change of the surroundings, m is the mass of the surroundings, c is the specific heat capacity and ΔT is the change in temperature). 

Enthalpy Change of Combustion (Δ​c​H): ​the enthalpy change that takes place when one mole of a substance is completely combusted. 

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 Neutralisation (Δ​neut​H): ​the enthalpy change that takes place when one mole of water is formed from a neutralisation reaction. 

Enthalpy Change of Reaction (Δ​r​H):​ the enthalpy change that is associated with a particular chemical equation. 

Enthalpy Profile Diagram:​ shows the difference in the enthalpy of reactants and products as well as the activation energy of a reaction. 

Exothermic: ​a reaction which gives out energy (ΔH is negative). More energy is released by bond making than is used in bond breaking. 

Hess’ Law: ​the enthalpy change of a reaction is independent of the route it takes. 

Standard Conditions: ​a pressure of 100 kPa and a temperature of 298K. Standard State: ​the physical state (s, l, g, aq) of a substance under standard conditions.
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	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.







