St Mary’s Catholic School
Department Curriculum Planning
Department: Science

Year Group: Year 13 (Chemistry) 6/10 lessons Lead teacher

This is the plan for the taught curriculum during achievement period: Term 1 half term 2 (November to December)

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

	Students are taught the following topics 'Polyester and polyamides’, ‘Carbon – carbon formation’ and ‘Organic synthesis – practical skills’.
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 7: Organic chemistry
- Students will have been taught the idea of homologous families of organic compounds with general formulae’s including:
· Alkanes
· Alkenes
· Alcohols
· Carboxylic acids
· Esters
· Synthetic and naturally occurring polymers
· Amino acids
· DNA

Practical Skills Covered in KS4
- Students should be able to work safely and handle volatile/flammable organic chemicals with care.


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Module 6: Organic chemistry and analysis
These topics further develop upon the scientific content covered Y12 and give the teacher opportunities to further develop the practical investigative skills the students gained at KS4/5.

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 curriculum.
The content within this module assumes knowledge
and understanding of the chemical concepts developed
in Module 2: Foundations in chemistry and Module 4:
Core organic chemistry.
This module introduces several new functional groups
and emphasises the importance of organic synthesis.
This module also adds NMR spectroscopy to the
instrumentation techniques used in organic and
forensic analysis.
The main areas of organic chemistry studied include:
•• aromatic compounds
•• carboxylic acids and esters
•• organic nitrogen compounds: amines and amino
acids
•• polymerisation: addition polymers and
condensation polymers
•• synthetic organic chemistry and further
development of practical skills
•• the importance of modern analytical techniques
in organic analysis.

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 4: Core organic chemistry.
•• Atoms, moles and stoichiometry
•• Acid and redox reactions
•• Bonding and structure
•• Organic nomenclature and structures
•• Hydrocarbons
•• Alcohols and haloalkanes
•• Synthesis and analysis
Knowledge and understanding of Module 2 and
Module 4 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

	6.2.3 Polyesters and polyamides
Condensation polymers
(a) Condensation polymerization to form:
· Polyesters
· Polyamides
(b) the acid and base hydrolysis of:
(i) the ester groups in polyesters
(ii) the amide groups in polyamides
(c) prediction from addition and condensation
polymerisation of:
(i) the repeat unit from a given monomer(s)
(ii) the monomer(s) required for a given section
of a polymer molecule
(iii) the type of polymerisation.

6.2.4 Carbon–carbon bond formation
Extending carbon chain length
(a) the use of C–C bond formation in synthesis to
increase the length of a carbon chain
(see also 6.1.1 d, 6.1.2 b)
(b) formation of C–C/N by reaction of:
(i) haloalkanes with CN– and ethanol, including
nucleophilic substitution mechanism
(see also 4.2.2 c)
(ii) carbonyl compounds with HCN, including
nucleophilic addition mechanism
(see also 6.1.2 b–c)
(c) reaction of nitriles from (b):
(i) by reduction (e.g. with H2/Ni) to form
amines
(ii) by acid hydrolysis to form carboxylic acids
(d) formation of a substituted aromatic C–C by
alkylation (using a haloalkane) and acylation
(using an acyl chloride) in the presence of a
halogen carrier (Friedel–Crafts reaction)
(see also 6.1.1 d).

6.2.5 Organic synthesis
Practical skills
(a) the techniques and procedures used for the
preparation and purification of organic solids
involving use of a range of techniques
(see also 4.2.3 a) including:
(i) organic preparation
• use of Quickfit apparatus
• distillation and heating under reflux
(ii) purification of an organic solid
• filtration under reduced pressure
• recrystallisation
• measurement of melting points

· Revision for MOCKS
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Anticipated Gaps
- Students will find the reaction mechanisms difficult. The students will be encouraged to think for themselves and share their mechanisms with the rest of the class at the front on the whiteboard. They will be encouraged to think their mechanisms through, with positive feedback from the rest of the class/teacher to boost their confidence in this difficult skill. Their development will 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

	6.2.3 Polyesters and polyamides
Addition Polymerisation: the formation of a long chain molecule when many monomers join
together (the polymer is the only product).
Amide Hydrolysis: amides can either be hydrolysed under acidic conditions (forming
carboxylic acids and ammonium salts) or under alkaline conditions (forming carboxylate salts
and either ammonia or an amine). Polyamides can be hydrolysed in a similar way.
Condensation Polymerisation: a long chain molecule formed when monomers react
together with the release of small molecules such as water. Types of condensation polymers
are polyamides (formed from carboxylic acids / acyl chlorides and amines) and polyesters
(formed from carboxylic acids/ acyl chlorides and alcohols).
Ester Hydrolysis: esters can either be hydrolysed with hot aqueous acid (forming carboxylic
acids and alcohols) or with hot aqueous alkali (forming carboxylate salts and alcohols).
Polyesters can be hydrolysed in a similar way.
Monomer: a small molecule that is used to form polymers.
Polymer: a large molecule made from many small units that have been bonded together.
Polymerisation: the process of making a polymer from its monomers. There are two types:
addition polymerisation and condensation polymerisation.
Repeat Unit: a structure within a polymer that appears over and over again. Joining many
repeat units together would form the polymer.
Acylation: a reaction that is used to form substituted aromatic compounds, using an acyl
chloride to form a C-C bond in the presence of a halogen carrier.
Acid Hydrolysis: the breakdown of a compound using aqueous acid. Nitriles can be
hydrolysed to form carboxylic acids.
Alkylation: a reaction which is used to form substituted aromatic compounds, using a
haloalkane to form a C-C bond in the presence of a halogen carrier.
Carbonyl: a compound which contains the C=O functional group.
Friedel-Crafts Reactions: reactions which were developed to attach substituents to an
aromatic ring. Acylation and alkylation are the 2 main types of Friedel-Craft reactions.
Halogen Carrier: a Lewis acid that can bind to a halogen molecule, weakening the halogen
bond and allowing the halogen to function as an electrophile and attack electrons in an
aromatic ring. Examples of halogen carriers include iron, iron halides and aluminium halides.
Nitrile: an organic compound which contains a -C≡N group bound to an alkyl chain.
Nucleophile: an electron pair donor.
Nucleophilic Addition: a reaction in which an electrophilic π bond reacts with a nucleophile,
breaking the π bond and forming 2 new σ bonds. One example is the reaction of carbonyl
compounds with HCN to form hydroxynitriles.
Nucleophilic Substitution: a reaction in which an electron pair donor attacks an
electrophilic atom (an atom with a partial or full positive charge) to replace an atom/ group of
atoms. One example is the reaction of haloalkanes with CN - and ethanol to form nitriles.
Reduction: gain of electrons/ decrease in oxidation number. Nitriles can be reduced to
amines with H 2 /Ni.


	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.





