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Department Curriculum Planning
Department: Science

Year Group: Year 12 (Chemistry) 4/9 TEACHING CAL.
This is the plan for the taught curriculum during achievement period: Term 2 (January to April)

	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 7 Organic chemistry
- Students recall the definitions/chemical reactions for the homologous series:
· Alkanes
· Alkenes
· Alcohols




	Rationale for students studying this unit/topic 

	This module introduces organic chemistry and its
important applications to everyday life, including
current environmental concerns associated with
sustainability.
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 organic chemistry:
•• nomenclature and formula representation,
functional groups, organic reactions and
isomerism
•• aliphatic hydrocarbons (alkanes and alkenes including polymerisation of alkenes)
This module also provides learners with an opportunity
to develop important organic practical skills, including
use of Quickfit apparatus for distillation, heating under
reflux and purification of organic liquids.
In the context of this module, it is important that
learners should appreciate the need to consider
responsible use of organic chemicals in the
environment. Current trends in this context include
reducing demand for hydrocarbon fuels, processing
plastic waste productively, and preventing use of
ozone-depleting chemicals.

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

	Module 4: Core organic chemistry 

 4.2 Alcohols, haloalkanes and analysis
This section introduces two further functional groups: alcohols and haloalkanes, and considers the importance of polarity and bond enthalpy to organic reactions. Throughout this section, there are many opportunities for developing organic practical skills, including preparation and purification of organic liquids. Finally, the important techniques of infrared spectroscopy and mass spectrometry are used to illustrate instrumental analysis as a valuable tool for identifying organic compounds.
4.2.1 Alcohols
Properties of alcohols
(a) (i) the polarity of alcohols and an explanation,
in terms of hydrogen bonding, of the water
solubility and the relatively low volatility of
alcohols compared with alkanes (see also
2.2.2 l and 4.1.2 c)
(ii) classification of alcohols into primary,
secondary and tertiary alcohols
Reactions of alcohols
(b) combustion of alcohols
(c) oxidation of alcohols by an oxidising agent, e.g.
Cr2O7
2–/H+ (i.e. K2Cr2O7/H2SO4), including:
(i) the oxidation of primary alcohols to form
aldehydes and carboxylic acids; the control
of the oxidation product using different
reaction conditions
(ii) the oxidation of secondary alcohols to form
Ketones [PAG 5]
(iii) the resistance to oxidation of tertiary
Alcohols
(d) elimination of H2O from alcohols in the presence
of an acid catalyst (e.g. H3PO4 or H2SO4) and heat
to form alkenes
(e) substitution with halide ions in the presence of
acid (e.g. NaBr/H2SO4) to form haloalkanes.

4.2.2 Haloalkanes
Substitution reactions of haloalkanes
(a) hydrolysis of haloalkanes in a substitution
reaction:
(i) by aqueous alkali
(ii) by water in the presence of AgNO3 and
ethanol to compare experimentally the
rates of hydrolysis of different carbon–
halogen bonds
(b) definition and use of the term nucleophile (an
electron pair donor)
(c) the mechanism of nucleophilic substitution in the
hydrolysis of primary haloalkanes with aqueous
alkali (see also 4.1.1 h–i)
(d) explanation of the trend in the rates of hydrolysis
of primary haloalkanes in terms of the bond
enthalpies of carbon–halogen bonds (C–F, C–Cl,
C–Br and C–I)
Environmental concerns from use of organohalogen compounds 
(e) production of halogen radicals by the action
of ultraviolet (UV) radiation on CFCs in the
upper atmosphere and the resulting catalysed
breakdown of the Earth’s protective ozone layer,
including equations to represent:
(i) the production of halogen radicals
(ii) the catalysed breakdown of ozone by Cl •
and other radicals e.g. •NO.
Simple equations of the breakdown process are
required, e.g.
C2F2Cl2 → C2F2Cl • + •Cl
•Cl + O3 → •Cl O + O2
•Cl O + O → •Cl + O2
Learners could be expected to construct similar
equations for other stated radicals.

4.2.3 Organic synthesis
Practical skills
(a) the techniques and procedures for:
(i) use of Quickfit apparatus including for
distillation and heating under reflux
(ii) preparation and purification of an organic
liquid including:
• use of a separating funnel to remove an
organic layer from an aqueous layer
• drying with an anhydrous salt (e.g.
MgSO4, CaCl2)
• redistillation
Synthetic routes 
(b) for an organic molecule containing several
functional groups:
(i) identification of individual functional groups
(ii) prediction of properties and reactions
(c) two-stage synthetic routes for preparing organic
compounds.

4.2.4 Analytical techniques
Infrared spectroscopy 
(a) infrared (IR) radiation causes covalent bonds to
vibrate more and absorb energy
(b) absorption of infrared radiation by atmospheric
gases containing C=O, O–H and C–H bonds
(e.g. H2O, CO2 and CH4), the suspected link to
global warming and resulting changes to energy
usage
(c) use of an infrared spectrum of an organic
compound to identify:
(i) an alcohol from an absorption peak of the
O–H bond
(ii) an aldehyde or ketone from an absorption
peak of the C=O bond
(iii) a carboxylic acid from an absorption peak of
the C=O bond and a broad absorption peak
of the O–H bond
(d) interpretations and predictions of an infrared
spectrum of familiar or unfamiliar substances
using supplied data
(e) use of infrared spectroscopy to monitor gases
causing air pollution (e.g. CO and NO from car
emissions) and in modern breathalysers to
measure ethanol in the breath

Mass spectrometry 
(f) use of a mass spectrum of an organic compound
to identify the molecular ion peak and hence to
determine molecular mass
(g) analysis of fragmentation peaks in a mass
spectrum to identify parts of structures.

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.
A more sophisticated approach towards organic functional groups and their reactions. Including the concept of reaction mechanisms which involve the makig and breaking of bonds via two processes called hetreolytic and homolytic bond fission and the use of “curly arrows” to represent these changes.
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 4: Core Organic Chemistry
4.2.1 - Alcohols
Alcohol: an organic compound containing the OH functional group. The polarity of the OH
functional group means that alcohols can form hydrogen bonds and are soluble in water
(when the alkyl chain is short). In addition to this, alcohols have a relatively low volatility
compared with alkanes.
Aldehyde: an organic compound containing the -CHO functional group. Aldehydes can be
formed from the oxidation of primary alcohols using Cr 2 O 7
2- /H + and distillation.
Alkene: an organic compound containing a C=C double bond. Alkenes can be formed from
alcohols via the elimination of H 2 O using an acid catalyst and heat.
Carboxylic Acid: an organic compound containing the -COOH functional group. Carboxylic
acids can be formed from the oxidation of primary alcohols using Cr 2 O 7
2- /H + and reflux.
Combustion: a rapid exothermic reaction of a substance with oxygen.
Elimination: a type of reaction in which 2 atoms/ groups of atoms are removed from a
molecule.
Haloalkanes: an organic compound containing a halogen atom (F/ Cl/ Br/ I) bound to an
alkyl chain. Haloalkanes can be formed from alcohols via a substitution reaction with halide
ions in the presence of acid.
Ketone: an organic compound containing the C=O functional group in the middle of an alkyl
chain. Ketones can be formed by the oxidation of a secondary alcohol.
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Oxidation: the loss of electrons/ increase in oxidation number. Alcohols can be oxidised
using Cr 2 O 7
2- /H + .
Oxidising Agent: a substance that can oxidise another species while being reduced.
Polar Bond: a covalent bond in which there is an unequal share of the electrons between
the 2 atoms due to the differing electronegativities of the atoms involved. One atom will have
a partial positive charge while the other will have a partial negative charge.
Primary Alcohol: an alcohol in which the OH is attached to a primary carbon atom (i.e.
RCH 2 OH). Primary alcohols can be oxidised to form either an aldehyde or a carboxylic acid,
depending on the conditions.
Secondary Alcohol: an alcohol in which the OH is attached to a secondary carbon atom
(i.e. R 2 CHOH). Secondary alcohols can be oxidised under reflux with Cr 2 O 7
2- /H + to form a
ketone.
Tertiary Alcohol: an alcohol in which the OH is attached to a tertiary carbon atom (i.e.
R 3 COH). Tertiary alcohols cannot be oxidised.
4.2.2 - Haloalkanes
Bond Enthalpy: the energy required to break one mole of gaseous bonds. The bond
enthalpy of the carbon halogen bond in haloalkanes decreases from C-F to C-I.
CFC: a class of compound made up of carbon, fluorine and chlorine, used as refrigerants
and aerosol propellants. CFCs can be broken down by UV light in the upper atmosphere to
form chlorine radicals which catalyse the breakdown of ozone.
Haloalkane: an organic compound containing a halogen atom (F/ Cl/ Br/ I) bound to an alkyl
chain.
Hydrolysis: the breakdown of a compound as a result of a reaction with water. The rate of
haloalkane hydrolysis for different carbon-halogen bonds can be determined via a reaction
with water in the presence of AgNO 3 and ethanol.
Nucleophile: an electron pair donor.
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.
Ozone: a molecule with the formula O 3 , which absorbs UV light in the atmosphere. The
breakdown of ozone can be catalysed by chlorine radicals as well as other radicals such as
•NO.
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Radical: a species with an unpaired electron (e.g. •Cl).
Substitution: a reaction in which one atom/ group of atoms replaces another. Haloalkanes
can undergo substitution reactions with aqueous alkali or with water. The rate of reaction
increases from C-F to C-I due to the decreasing bond enthalpy of the carbon-halogen bond.
4.2.3 - Organic Synthesis
Anhydrous Salt: a salt such as MgSO 4 or CaCl 2 which is used to remove traces of water
from an organic solution.
Distillation: a technique in which a liquid is heated then the vapour is cooled and collected in
a separate flask to the reaction mixture. During distillation, the condenser must be positioned
horizontally.
Functional Group: a group of atoms responsible for the characteristic reactions of a
compound.
Quickfit Apparatus: glassware that easily fits together in a variety of arrangements.
Redistillation: a technique used to purify an organic liquid using multiple distillations.
Reflux: the continual boiling and condensing of a reaction mixture. This is to ensure that the
reaction goes to completion. During reflux, the condenser must be positioned vertically.
Separating Funnel: a piece of apparatus that is used to purify an organic liquid by removing
the organic layer from an aqueous layer.
Synthetic Route: a series of steps that are followed to make a specific compound.
4.2.4 - Analytical Techniques
Elemental Analysis: a sample is analysed to determine the proportion of elements that
make up the compound present. This is done by converting a known amount of an unknown
sample into simple known compounds.
Fragmentation: during mass spectrometry, unstable molecular ions break down into smaller
fragments.
Fragment Ions: smaller ions formed when an unstable molecular ion breaks down during
mass spectrometry.
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Infrared Radiation: a type of electromagnetic radiation that is absorbed by covalent bonds,
causing them to vibrate at a specific frequency.
Infrared Spectroscopy: a technique used to identify particular bonds and functional groups
within a molecule. This technique has been used to link global warming with increased
energy usage as atmospheric gases containing C=O, O-H and C-H bonds (such as CO 2 , H 2 O
and CH 4 ) show distinct peaks on IR spectra. IR spectroscopy is used to monitor gases
causing air pollution (CO and NO from car emissions) and to measure alcohol in the breath in
modern breathalysers.
M+1 Peak: a small peak on a mass spectrum caused by the presence of a small proportion
of carbon-13.
M/Z Ratio: the mass to charge ratio on a mass spectrum. This is equivalent to the mass of
an ion.
Mass spectrometry: a technique used to identify compounds and determine relative
molecular mass.
Molecular Ion Peak: the peak on a mass spectrum with the highest m/z value, used to
determine molecular mass of a compound.
Molecular Mass: the total number of atoms of each element in the compound.
[bookmark: _GoBack]www.pmtwww.pmt

	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.







