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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	

	Students are taught the following topic ‘Redox’. 
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 4: Chemical changes
- Students will have covered the concept of electron transfer with regards to REDOX chemistry and the concept of half equations involving the loss and gain of electrons.


	Rationale for students studying this unit/topic 

	Rationale for studying this topic
Module 5: Physical chemistry and transition elements
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
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
•• electrochemical cells.
The main areas of inorganic chemistry studied include:
•• redox chemistry
•• transition elements.

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

	6.3.1 Chromatography and qualitative analysis
Types of chromatography
(a) interpretation of one-way TLC chromatograms in
terms of Rf values
(b) interpretation of gas chromatograms in terms of:
(i) retention times
(ii) the amounts and proportions of the
components in a mixture.

Tests for organic functional groups
(c) qualitative analysis of organic functional groups
on a test-tube scale;
processes and techniques needed to identify
the following functional groups in an unknown
compound:
(i) alkenes by reaction with bromine
(see also 4.1.3 f)
(ii) haloalkanes by reaction with aqueous silver
nitrate in ethanol (see also 4.2.2 a)
(iii) phenols by weak acidity but no reaction
with CO3
2– (see also 6.1.1 h)
(iv) carbonyl compounds by reaction with 2,4-
DNP (see also 6.1.2 d)
(v) aldehydes by reaction with Tollens’ reagent
(see also 6.1.2 e)
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5.3.1 Transition elements
Properties
(a) the electron configuration of atoms and ions of
the d-block elements of Period 4 (Sc–Zn), given
the atomic number and charge (see also 2.2.1 d)
(b) the elements Ti–Cu as transition elements i.e.
d-block elements that have an ion with an
incomplete d-sub-shell
(c) illustration, using at least two transition
elements, of:
(i) the existence of more than one oxidation
state for each element in its compounds
(see also 5.3.1 k)
(ii) the formation of coloured ions (see also
5.3.1 h, j–k)
(iii) the catalytic behaviour of the elements and
their compounds and their importance in
the manufacture of chemicals by industry
(see 3.2.2 d)

Ligands and complex ions 
(d) explanation and use of the term ligand in terms
of coordinate (dative covalent) bonding to a
metal ion or metal, including bidentate ligands
Examples should include:
monodentate: H2O, Cl – and NH3
bidentate: NH2CH2CH2NH2 (‘en’).
(e) use of the terms complex ion and coordination
number and examples of complexes with:
(i) six-fold coordination with an octahedral
shape
(ii) four-fold coordination with either a planar
or tetrahedral shape (see also 2.2.2 g–h)
(f) types of stereoisomerism shown by complexes,
including those associated with bidentate and
multidentate ligands:
(i) cis–trans isomerism e.g. Pt(NH3)2Cl2
(see also 4.1.3 c–d)
(ii) optical isomerism e.g.
[Ni(NH2CH2CH2NH2)3]2+ (see also 6.2.2 c)
(g) use of cis-platin as an anti-cancer drug and its
action by binding to DNA preventing cell division

Ligand substitution
(h) ligand substitution reactions and the
accompanying colour changes in the formation
of:
(i) [Cu(NH3)4(H2O)2]2+ and [CuCl4]2– from
[Cu(H2O)6]2+
(ii) [Cr(NH3)6]3+ from [Cr(H2O)6]3+
(see also 5.3.1 j)
(i) explanation of the biochemical importance of
iron in haemoglobin, including ligand substitution
involving O2 and CO

Precipitation reactions
(j) reactions, including ionic equations, and the
accompanying colour changes of aqueous Cu2+,
Fe2+, Fe3+, Mn2+ and Cr3+ with aqueous sodium
hydroxide and aqueous ammonia, including:
(i) precipitation reactions
(ii) complex formation with excess aqueous
sodium hydroxide and aqueous ammonia
Redox reactions
(k) redox reactions and accompanying colour
changes for:
(i) interconversions between Fe2+ and Fe3+
(ii) interconversions between Cr3+ and Cr2O7
2–

(iii) reduction of Cu2+ to Cu+ and
disproportionation of Cu+ to Cu2+ and Cu
Fe2+ can be oxidised with H+/MnO4
– and Fe3+
reduced with I–, Cr3+ can be oxidised with H2O2/
OH– and Cr2O7
2– reduced with Zn/H+, Cu2+ can be
reduced with I–. In aqueous conditions, Cu+ readily
disproportionates.
(l) interpretation and prediction of unfamiliar
reactions including ligand substitution,
precipitation, redox.

5.3.2 Qualitative analysis
(a) qualitative analysis of ions on a test-tube scale:
processes and techniques needed to identify the
following ions in an unknown compound:
(i) anions: CO3
2–, Cl –, Br–, I–, SO4
2–
(see 3.1.4 a)
(ii) cations: NH4
+; Cu2+, Fe2+, Fe3+, Mn2+, Cr3+
(see 3.1.4 a, 5.3.1 j).

REVISION FOR EXAMS

Anticipated Gaps
- Students will be expected to use/construct half equations to explain the chemical changes found in REDOX reactions. They will find this difficult. 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

	5.2.3 - Redox and Electrode Potentials
Cell Potential: a measure of the potential difference between two half cells, calculated by
combining 2 standard electrode potentials. The calculated cell potential can be used to
predict feasibility of a reaction, although this doesn’t consider concentration or kinetics.
Electrochemical Cell: contains electrodes in an electrolyte and is used to generate current.
A cell could be made up of either a metal or non-metal in contact with a solution of its ions or
a solution of ions of the same element in different oxidation states with a Pt electrode. If the
cell is a standard cell, ions of the same element should have concentrations of 1 mol dm -3 or
they should be equimolar.
E.M.F.: electromotive force, measured in volts.
Equimolar Solution: a solution of ions in which there is an equal number of moles of each
ion.
Fuel Cell: a type of cell that requires a constant supply of fuel and oxygen in order to
generate a potential difference.
Half Equation: an equation which shows the number of electrons that are transferred during
a reaction.
Oxidation: the loss of electrons/ increase in oxidation number.
Oxidation Number: a number that represents the number of electrons lost or gained by an
atom of an element. A positive oxidation number indicates the loss of electrons.
Oxidising Agent: a substance that can oxidise another substance.
Redox: a reaction in which oxidation of one element and reduction of another occurs.
Redox Titration: a type of titration which involves the reduction of one substance and the
oxidation of another. The exact volume of titrant required to react with the analyte is
determined using an indicator which shows the end point of the reaction.
Reducing Agent: a substance that can reduce another substance.
Reduction: the gain of electrons/ decrease in oxidation number.
Standard Electrode (Redox) Potential (E θ ): the e.m.f. of a half cell compared with a
standard hydrogen half cell. This is measured under standard conditions (1 mol dm -3 solution
concentrations, 298K and 1 atm).
Storage Cell: a type of cell that can store energy. Storage cells convert chemical energy into
electrical energy by a reaction and they may be recharged by reversing the chemical
reaction.
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5.3.1 - Transition Elements and 5.3.2 - Qualitative Analysis
Anion: a negatively charged ion.
Bidentate Ligand: a substance that can form 2 dative covalent (coordinate) bonds with a
metal ion/ metal. E.g. NH 2 CH 2 CH 2 NH 2 (‘en’).
Catalyst: a substance which increases the rate of a reaction without being used up.
Cation: a positively charged ion.
Cis-platin: the cis-isomer of Pt(NH 3 ) 2 Cl 2 , used as an anticancer drug. Cis-platin binds to
DNA, preventing cell replication.
Cis-trans Isomerism: a type of stereoisomerism that can occur within transition metal
complexes. Substituents are either on the same side/ next to each other (cis) or on opposite
sides (trans). Cis-trans isomerism occurs in Pt(NH 3 ) 2 Cl 2 .
Complex Ion: an ion which has a central metal atom (typically a transition element)
surrounded by ligands. The ligands are bound to the transition metal centre by dative
coordinate bonds.
Coordination Number: the number of dative covalent bonds formed between ligands and a
metal ion centre.
Dative Covalent (Coordinate) Bond: a type of covalent bond in which one bonding atom
provides both electrons in the bonding pair.
d-Block: the part of the periodic table containing elements in which the highest energy
electron is in a d orbital.
Disproportionation: a reaction in which the same element is both oxidised and reduced.
Electron Configuration: the arrangement of electrons into orbitals and energy levels around
the nucleus of an atom/ ion.
Haemoglobin: a protein which is important for oxygen transport in blood. The iron ion in
haemoglobin undergoes a ligand substitution reaction involving CO 2 and O 2 .
Ligand Substitution: a reaction in which one ligand in a transition metal complex is replaced
by another. Typically, these reactions are associated with a colour change.
Monodentate Ligand: a substance that can form 1 dative covalent (coordinate) bond with a
metal ion/ metal. E.g. H 2 O, Cl - and NH 3 .
Octahedral: the shape of a transition metal complex with a coordination number 6. E.g.
[Cu(H 2 O) 6 ] 2+ .
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Optical Isomer: compounds that have the same structural formulae but are mirror images of
one another. Optical isomerism occurs in [Ni(en) 3 ] 2+ .
Oxidation State: a number that represents the number of electrons lost or gained by an
atom of an element. A positive oxidation number indicates the loss of electrons.
Precipitation Reaction: a reaction in which 2 aqueous solutions are combined to form a
solid (a precipitate).
Qualitative analysis: techniques that are used to identify whether or not an element,
functional group or ion is present in a sample.
Redox: a reaction in which oxidation of one species and reduction of another occurs.
Square Planar: one of the possible shapes of a transition metal complex with a coordination
number of 4. E.g, Pt(NH 3 ) 2 Cl 2 .
Stereoisomerism: a type of isomerism in which compounds have the same structural
formula but a different arrangement of atoms in space.
Tetrahedral: one of the possible shapes of a transition metal complex with a coordination
number of 4. E.g. CuCl 4
2-
Transition Elements: d-block elements that can form an ion with an incomplete d-subshell.
Transition elements have more than one oxidation state, form coloured ions and can act as
catalysts.
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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.







