Subject overview: KS5 Chemistry

	Subject Rationale (Intent)

	
Chemistry is most immediately applicable of all the sciences and its influence in all areas of modern life is impossible to ignore. These applications are visited regularly by our students as they seek to understand the conceptual nature of atoms and how they interact. Which is the centrepiece of chemistry. 

 At this school we take the students on a journey in which they explore the contexts of the subject, most particularly the organic chemistry and its application to living things. Sitting next to these applications are the underlying principles by which we explain patterns in chemistry and use these patterns to make predictions. The broader question of ‘why’ chemical reactions happen is encountered in bite-sized chunks with a thorough look at issues of thermodynamics, kinetics and equilibria. The culmination of which is a sound understanding of the nature of chemical change and how we use mathematical tools to predict what will happen. 

Practical skills are developed as the students mature from GCSE pupils and they meet increasingly difficult experimental techniques as the relevant topics are covered in the theoretical lessons. Students learn the importance of planning and risk assessment as they prepare for practical work and they develop the skills of making sound conclusions based on strong numerical evidence. There is no doubt that these skills will serve them very well in their future studies and careers. This culminates in the students achieving the Practical Endorsement, which sets them up to conduct higher research and experimental skills at university. 

By teaching the underlying concepts of chemistry in context, the students grow in their ability to apply their knowledge in new and unfamiliar contexts. As a result they do not treat the subject as a series of disconnected facts, but as a body of knowledge that arises from a set of key principles, such as the periodic repetition of behaviour in the elements or the ideas of organic reaction mechanisms. 

We build heavily on the ideas met at GCSE, including atomic structure and the nature of bonding, and we add the deeper explanations that inspire the students as they see how concepts link together and support each other. Moving into year 13, students are shown how topics can be studied in greater depth through higher education and these points of contact with undergraduate courses are clearly made in lessons. 



	Feedback in Chemistry at Keystage 5
	Literacy/ Oracy

	Verbal feedback during lessons
Teachers provide verbal feedback during class questioning or circulate during independent work giving immediate guidance and scaffolded questioning to help students make links and improve their understanding. When students are sharing their responses instant verbal feedback is provided by the teacher and fellow students to encourage students to critique their own responses. 
Our department encourages students to act on this feedback straight away.

Whole-class feedback
Once assessments and exam questions have been marked, teachers review common strengths and mistakes and discuss them with the class. Students then correct or improve their work based on the feedback provided. Students are then provided with similar exam questions to apply the skills learnt during feedback. 

Assessment feedback 
After assessments, students receive information about topics they performed well in and areas needing further revision. This is on the front cover of assessments and teachers fill in the allocated marks so students have a clear picture of areas that need further input and practice. Students then use the traffic light system to RAG rate confidence on the assessment criteria. This document is a working document and students revisit this throughout the year.

	Reading aloud (students and teachers) - students read aloud, BCAR students identified and targeted in lesson. Teachers model reading aloud to students

Tier 3 Vocabulary Instruction -  Explicitly teach and revisit subject-specific terminology (e.g. capacitance, diffraction, momentum) using retrieval activities and key word glossaries to improve scientific literacy and exam responses.

Extended Response Modelling - Regularly model and deconstruct high-mark exam answers, highlighting command words, scientific vocabulary and effective written communication.

Think–Pair–Share - Students discuss explanations and problem-solving approaches with a partner before sharing with the class, developing confidence in scientific communication.

Chemistry Talk Tasks: Use structured questioning and mini-presentations where students explain physical phenomena, practical results or calculations using accurate scientific terminology and reasoning.




	YEAR 12 

	Term
	Topic sequence
(What are you teaching?)
	Topic rationale Intent  
(Why are you teaching that topic?) 
	Link to prior learning / skills development
	Main method of assessment

	Term 1:1
	
Atomic structure and isotopes, compounds, formulae and equations, redox and electron structure

Amount of Substance and Acids






	
These topics are fundamental to the deeper understanding of chemistry that the students will develop as they move through the course and we tackle the topics in a parallel fashion with two teachers delivering the two streams. 

The nature of the atom and its electrons is essential to describing the properties of matter and the nature of chemical reactions, while a mathematical approach to the concept of moles and analysis of acids via titration push the students to develop their skills in quantitative chemistry, without which they will continually struggle to progress as the learning develops. 

	
At this point, the students are building directly on the knowledge and understanding that is found in all GCSE courses in the UK. 
The fundamental concepts of the internal structure of the atom, the arrangement of electrons within an atom and the skills of quantitative chemistry are covered in key stage four, so we take this prior learning and start to build on it by adding extra layers of information and a deeper understanding of why these concepts are held to be true in chemistry. 

Atomic structure and Isotopes - Physics
Redox - Biological reactions
Amount of substance - Maths

	The students will take a baseline test and will have end of topic tests for each topic.


	Term 1:2
	The Basic concepts of Organic Chemistry, the Alkanes

Bonding and Structure, Periodicity

Preparation for the December assessments


	Having dealt with the primary and most basic concepts in chemistry, we now seek to take the students on two parallel paths of learning - Organic chemistry (the chemistry of carbon and its compounds) and Inorganic/Physical Chemistry (the elements of the Periodic Table and the nature of chemical change)

Here we see the students learn the basic principles of Organic chemistry in the way we draw the molecules and the terms used to describe their reactions. This builds to look at the first of our series of compounds, the Alkanes. Although simple in structure, the chemistry of the alkanes is complicated and the reactions are new for our students, so the challenge increases very rapidly at this point. 

Sitting alongside this topic is the first detailed exploration of the Periodic Table and the repetitive patterns shown by the elements, a study known as Periodicity. These patterns are especially seen in the variation of bonding and structure of the elements going across the Periods of the Table. 

	The students are often familiar with the study of the Alkanes from GCSE and they will have met these compounds in their study of crude oil at Key Stage Four. We take this idea and learn about these chemicals and their reactions in a lot more detail, meeting new ways of showing how a chemical reaction progresses; an area known as ‘mechanism.’ 

The Periodic Table is something with which the students are very familiar, and they will have used it as a reference on many occasions at KS3 and 4. They are now developing from looking at the table as a source of data to being a story of patterns and trends and this is now a very new area for them. 

Organic chemicals - Engineering, material science
Alkanes - Technology
Structure - material science

	End of topics tests will continue to take place

Year 12 December Assessment

	Term 2:1
	The chemistry of the alkenes and the alcohols

The chemistry of Group 2 and Group 7, Qualitative analysis
	Continuing the study of Organic Compounds, leads the students to the more complex chemistry of two new homologous series: the alkenes and the alcohols. 
Here they have the chance to study organic reaction mechanisms in more detail and explain the steps by which each reaction happens. 
These topics also allow the students to learn new practical techniques for the synthesis of new organic compounds and the purification of the product. These experiments contribute to the Practical Endorsement, towards which the students are also working. 

On a parallel track, they will be covering the chemistry of two very different groups of the Periodic Table - the Alkaline Earth Metals and the Halogens. This is a solid opportunity to apply the concepts met earlier in the course in two specific contexts. 
This Inorganic study allows the students to meet some of the more simple analytical techniques used by chemists to find out more about an unknown compound. 


	At this point, the students are very much building on the knowledge and understanding they have developed earlier in the AS Chemistry course. 
With a study of the alkenes and alcohols comes a chance to apply the ideas from the Basics of Organic Chemistry topic and the nature of atomic and molecular orbitals from term 1:1
Learning about Groups 2 and 7 is very much built on the ideas of Periodicity from the previous term as well as the key concepts of redox from term 1:1, which is essential to explain the reactions of the Halogens. 
Qualitative analysis is covered in many GCSE specifications, but not all, so a lot of the students will have covered the ideas of chemical tests for ions in solution, but not all. 

Alkenes and polymers - materials science, design technology
Halogens and water treatment - geography
	End of topics tests will continue to take place.

	Term 2:2
	The Haloalkanes, Organic synthesis

Enthalpy Changes
	The chemistry of the Haloalkanes marks the last homologous series of organic compounds the students meet in year 12 and they are now very familiar with the language of this area of chemistry and the way in which we represent the molecules in reactions. 
As a result, they are able to move swiftly into Organic Synthesis, a topic in which they consider how to combine several organic reactions in a row to move from a raw material to a target compound. 

They are also learning more about chemical change by looking at energy in chemical reactions in the Enthalpy Changes topic and learn how to predict energy transfers in a reaction and check the theory against evidence from process experimental data. 
	As with the previous term, the students are constantly building on the prior work in Organic Chemistry, building on ideas of molecular formulae and reaction mechanisms. 
Organic synthesis is a topic that is inherently based in prior learning by looking at reactions already covered in order to be able to string them together to form a synthetic pathway for a compound. 

The students will have met some of the concepts of Enthalpy changes at GCSE and in KS3 by learning about exo and endothermic reactions, so the topic has a lot of foundation in the GCSE subject knowledge. 

Haloalkanes and CFC pollution - Geography
Synthesis - Design Technology
Enthalpy changes - Maths

	End of topics tests will continue to take place

	Term 3:1
	Analytical techniques

Reaction rates and chemical equilibrium
	In the last topics before the AS-Level exams, the students learn how organic chemicals can be analysed using different forms of spectroscopy, including Mass Spectrometry and Vibrational IR Spectroscopy. This makes a neat end to the year 12 Organic study, having met the different chemicals and the way in which they can be synthesised, it is useful to understand how these chemicals are analysed at university or industry level. 

Meanwhile, they finish the Inorganic study of year 12 with a consideration of reaction kinetics and chemical equilibria. These two topics are really just two sides of the same coin as an understanding of rates gives the ideas necessary to discuss how reactions reach equilibrium. 

	Analytical techniques is a topic that is rarely covered prior to this point and is not seen at GCSE. 
The students will have met the ideas of Mass Spectrometry in term 1:1 in their study of the isotopes of elements, so will have some familiarity with the form of output and the nature of the machine: the mass spectrometer. 

Rates and Equilibria are typically covered at GCSE and the students will have a good deal of familiarity with the key terms and concepts in these areas before they start to study them at AS level. 
We build on this prior knowledge by adding on new ideas and making the study more quantitative. 

Analysis - forensic science
Kinetics and equilibria - Chemical engineering. 

	The AS Level exams form the main focus of the assessments in this term. 

	Term 3:2
	Aromatic Chemistry

How Fast (Quantitative kinetics)

	Following the AS Level exams, the students begin their study of the year 13 topics by looking at the first Organic topic, which is the study of Benzene and its derived compounds. 
They will also start the more advanced Physical Chemistry topics by looking at Reaction rates at a more advanced level by discussing the mathematical relationship between rates of reaction and the variables that affect rate, such as concentration and temperature.  

	The study of Aromatic compounds is a continuing extension of the core ideas of organic chemistry as met earlier in the course and, while the students will not have examined the chemistry of extended delocalised systems prior to the point, they can use the fundamental ideas of binding and mechanism to explain the chemistry they see. 

Reaction rates is a topic that is firmly based on the experience of studying this area at GCSE and in AS-Level Chemistry, so the students will be fully up to date on the core ideas and ready to build on these ideas by making them more mathematical. 

Aromatic compounds - Medical science, pharmaceutical science
Quantitative rates, natural logarithms, indices, differential equations - Maths. 

	The student will be completing three practical activities central to their completion of the Practical Endorsement, which form the centre of the assessment this term. 

	YEAR 13 

	Term
	Topic sequence
(What are you teaching?)
	Topic sequence rationale
(Why are you teaching this?)
	Link to prior learning / skills development
	Main methods of assessment

	Term 1:1
	Enthalpy and Entropy
Chromatography and Spectroscopy

Carbonyl compounds, Carboxylic acids and esters, 

	The Enthalpy and Entropy topic is probably one of the most fundamental ones in the course and it is vital that the students meet the ideas in this topic at an early point in year 13 as it answers the essential question of why reactions happen at all. With this idea in their heads,they can move rapidly through year 13 seeing this concept appear and reappear constantly from this point onwards. 

They will then move to look at the issue of more detailed chemical analysis by studying new forms of analysis in the form of Thin Layer Chromatography and NMR Spectroscopy. Again, it is vital that this is seen at an early stage as the more detailed Organic synthesis areas will always sit alongside the central issue of knowing what we have actually produced in any chemical process. 

Further developing their knowledge of certain homologous series of organic compounds is seen in their study of the carbonyl compound as well as carboxylic acids and esters. 

	Enthalpy and Entropy is a topic that is strongly based in several areas of prior study, especially the Enthalpy Changes topic in year 12, but also the concept of Energy that the students will have covered at GCSE in their study of Physics

Spectroscopy has been experienced at AS Level by this point and the new knowledge of NMR sits alongside and is assessed together with an understanding of the spectroscopic techniques met in year 12. 

The students will be familiar with the nature of the carbonyl compounds as well as carboxylic acids from year 12 work on the oxidation of the alcohols, so we are seeking to extend that familiarity with a more detailed look at their chemistry. 

Enthalpy and Entropy - Thermodynamics in Physics
Spectroscopy - chemical forensic science
Esters - pharmaceutical science


	End of topic tests work with past paper question packs that the students complete throughout each topic. 

	Term 1:2
	Acids, bases and buffers

Revision for the mock exams
	Building on the mathematical aspects of chemical equilibria, the students continue to add to their understanding of how chemical systems behave when at equilibrium and what happens when the equilibrium is disturbed. In this term, this concept is developed through the study of weak acids and buffer solutions. This topic overlaps heavily with the Biology specification as they use the concept of buffer solutions to control pH in experiments. The physical chemistry topic of acids and bases builds directly on the work on equilibrium constants.


	Students meet the ideas of acids and bases at GCSE and in year 12, but here they apply mathematical skills to calculate pH of solutions, taking the work to a higher level. 

This acids and bases study also builds directly on the ideas of carboxylic acids as weak acids; this was encountered in the previous term. 

Organic acids - Biology and amino acids
Buffers - Biology and blood as a buffer solution

	These topics all incorporate end of topic tests and the students will also be assessed via their mock A-Level exams happening around Christmas time. 

	Term 2:1
	How Far (Quantitative equilibria)
Lattice Enthalpy

Amines, Amino acids, amides and chirality, Polyesters and polyamides
	The study of acids and bases now leads to looking at wider contexts of chemical equilibria and the students now return to look at equilibria calculations and develop their ability to deal with increasingly difficult calculations and predict the amount of chemicals in a reaction mixture at equilibrium. 
With the idea of spiral curriculum being important to the learning on the course, the students meet a final case study of enthalpy by looking at ionic lattices and the enthalpy changes associated with ionic compounds. 

In their study of organic chemistry, the students can apply their understanding of carbonyls and carboxylic acids to describe the chemistry of the amines and amino acids. 
This area is very closely related to the artificial polymers: polyesters and polyamides, so the students naturally develop their understanding of this area at this point. 

	Equilibrium calculations have already been seen in year 12 and the students are building heavily on their understanding of chemical equilibrium having completed the acids and bases topic. 

Enthalpy has been covered in the previous term and is a central topic that appears and reappears constantly throughout the course due to its importance. 

The concepts that drive the chemistry of the amines and amino acids is one of reaction mechanisms and this is a core idea from the the Basics of Organic Chemistry from year 12

Equilibria - Chemical Engineering
Amino acids - Biology
Polyesters and polyamides - material science

	End of topic tests form the main assessments for these topics. 

	Term 2:2
	Redox and electrode potentials

Carbon-carbon bond formation
Organic synthesis
	The students are now rapidly coming to the close of their topics and looking forward to the exams as they meet the redox topic. This is a very appropriate topic to put towards the end of the course as it requires a sound understanding of energy and entropy as well as feasibility of chemical reactions.
It is also really nice for the students to see a very real application of the chemistry by looking at how batteries and rechargeable cells work. 

In the Organic stream, the students complete their topics by asking about how to vary the carbon backbone of molecules and bring about the most important change possible in the nature of an organic compound. 
With these chemical reactions in their repertoire, they can now put all the reactions from years 12 and 13 together to form extended synthetic pathways to form a target molecule from a set starting material. 

	The redox topic is heavily based on the redox work met at the start of year 12 and revisited again in the study of the Halogens. 
The work on enthalpy and entropy is also essential to make sense of the material at this point. 

In the organic reactions, the principles met through this pathway are seen here with ideas of reaction mechanism together with reactions from the whole of year 12 and 13 coming together in this phase. 

Redox - batteries and fuel cells - design technology
Organic synthesis - biochemistry and pharmacy
	The students will sit the end of topic tests as part of each of these topics. 

	Term 3:1
	Transition elements and Qualitative analysis

Revision for the A-level exams
	In this last term before the exams start the students meet the final topic in the course. The Transition elements are often the most difficult set of elements to describe and to explain their chemistry. 
The students have to draw together ideas of electron structure as well as isomerism from earlier in the course in order to tackle this area, so they have to have covered this material to tackle this last topic. 

Revision then takes priority as the students move towards their exams. 

	The Transition elements topic pulls in prior knowledge from many topics and areas of the course. The dominant ones are the study of Periodicity and electron structure in year 121 together with the ideas of chirality that the student met in their study of amino acids. 

Transition metals - material science
Metals as catalysts - chemical engineering
	Assessment will mostly be via past paper questions as the class gets very close to the A-Level exams. 

	Term 3:2
	A Level exams 
	This term will see the class sit their A Level exams and reach the end of the course. 
By the start of this term, they will have covered the whole of the specification. 
The class will have to draw on all their prior knowledge of the two year course as all the content is covered in the exams. 
	
	The students sit three papers: Physical Chemistry, Organic Chemistry and a Synoptic paper. 




