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Continuing Chemistry Overview

	Objectives
	PowerPoints
	Revision tasks
	Quizzes
	Practicals
	Encounters

	1A Oxidation and reduction
1 
Determine the oxidation number of any atom in a compound or ion and use oxidation numbers to identify the oxidised and reduced species in a given reaction.
	Calculating and using oxidation numbers
	1A 1 Oxidation-reduction key facts  

1A 2 Oxidation number  


	1A 1 Oxidation-reduction words

1A 2 Oxidation numbers
	
	

	1B Laboratory redox
2 
Recall common oxidising and reducing agents, state the colours of the reagents and their products, and recall any other observations or conditions characteristic of their use.
	Chemical tests for redox species

Permanganate with neutral, and acidified H2O2
Bromate and sulfur dioxide

Reactions involving I2 and I–
CuSO4(aq) and I2(aq)
	1B 1 Formula practice  

1B 2 Redox colours  

1B 3a Testing for redox reagents  

1B 3b Redox pairs flash cards  

1B 3c Match redox pairs (1)  

1B 3d Match redox pairs (2)  

1B 3e Redox pairs memory 1  

1B 3f Redox pairs memory 2  

1B 3g Redox colours and products  

1B 4a Studying a redox reaction  

1B 4b More redox reactions
	1B 1 Redox formulae

1B 2b Redox colours

1B 2b Redox colours 

1B 3 Redox observations

1B 4a Analysing redox reactions

1B 4b More redox reactions


	Inv 1.1 Redox reactions: some examples

Inv 1.2 Redox reactions involving the halogens
	Sodium percarbonate – a modern bleach

	1C Balancing redox equations
3 
Write ion-electron equations for oxidation and reduction half-reactions and combine the half-equations to give a balanced ionic equation.
	Permangantate with alkaline hydrogen sulfite

Lead dioxide and conc HCl

Hydrogen sulfide gas and iodine solution
	
	1C 1a Balancing redox equations 1

1C1b Balancing redox equations 2

1C 1c Balancing redox equations 3
	
	

	2A Volumetric analysis

1 
State the characteristics of reagents suitable for use as primary standards in volumetric analysis.
2 
Carry out redox titrations with precision and accuracy.
	
	2A 1a Volumetric analysis equipment  

2A 1b Titration techniques  

2A 1c Volumetric analysis key facts  

2A 2 Significant figures  


	2A 1 Volumetric analysis key facts

2A 2 Significant figures
	Inv 2.1 Preparation of standard  iron(II) ammonium sulfate solution

Inv 2.2 Standardisation of potassium permanganate solution

Inv 2.3 Standardising potassium permanganate solution with oxalic acid


	

	2B Titration calculations

3 
Describe in detail these particular redox titrations, including any special conditions and how the end-point is detected:


a 
acidified permanganate with oxalic acid or with iron(II)


b 
acidified iodate (or bromate) with iodine


c 
thiosulfate with iodine


d 
copper(II) with iodine.
4 
Perform calculations based on titration data.
	Standardising potassium permanganate solution

Oxalic acid and permanganate titration

Ethanol and dichromate calculation

Standardising thiosulfate (iodimetry)
	2B 1 Mole ratios for titrations  

2B 2 Concentration problems  


	2B 1 Mole ratios for titrations

2B 2a Concentration calculations 1
2B 2b Concentration calculations 2

2B 3a Titration calculations 1

2B 3b Titration calculations 2
	Inv 2.4 Standardising sodium thiosufate solution

Inv 2.5 Standardising sodium thiosulfate using potassium iodate

Inv 2.6 Analysis of copper
	

	3A Electrochemical cells

1 
Show how any redox reaction can be separated into oxidation and reduction half-reactions.

2 
Describe how a cell can be constructed using a redox reaction in which half-reactions are contained in half-cells joined by a salt bridge or separated by a porous partition.
	Practical electrochemical cells
	3A 1 Electrochemical cells key facts  

3A 2a Cell diagrams 1–4 

3A 2b Cell reactions 1–4  
	3A 1 Electrochemistry key facts
	Inv 3.1 Electrochemical cells 1
	John Frederic Daniell

	3B Electromotive force

3 
Explain standard electrode potentials as the conventional voltage of a cell with a standard hydrogen electrode and recall standard conditions for a cell when standard electrode potentials are measured.

4 
Describe and use the IUPAC convention for standard reduction potentials.

5 
Use standard electrode potentials to compare the strengths of oxidising and reducing agents.

6 
Calculate cell emf and predict any spontaneous redox reaction.

7 
Realise that prediction of such a reaction does not extend to prediction of its rate of reaction.
	Electrode potentials and predicting reactions
	3B 1 Calculating Ecell from cell diagram  

3B 2 Predicting reactions 1–4  

3B 3 Reduction potential lists 1–2  

 
	3B 1a Cell diagrams and reactions 1

3B 1b Cell diagrams and reactions 2

3B 2a Using Ecell to predict reactions

3B 2b Cell observations

3B 3 Strongest and weakest


	Inv 3.2 Electrochemical cells 2
	

	3C Practical electrochemical cells

8 
Apply the principles of electrochemistry to practical electrochemical cells (details of specific electrochemical cells will be supplied).
	The lead-acid cell
	Chemistry 3.2 and 3.3 key facts crossword  

Chemistry 3.2 and Chemistry 3.3 Redox flip cards  
	3C 1 The nicad battery
	Inv 3.3 The lead-acid cell
	The Vanadium Flow Battery

	4A Thermochemical principles and phase changes

1 
Identify exothermic and endothermic reactions from experimental data or the ΔrH.
2 
Describe the changes that take place at melting points and boiling points in terms of the changing kinetic and potential energy of particles.

3 
Recall the relationship between absolute temperature and the average kinetic energy of particles.

4 
Define enthalpies of fusion and vaporisation for a pure substance, eg water.

5 
Recognise the significance of the state of each species in thermochemical equations.
	Particle theory
	4A 1a Interpreting a data table 4A 1b Boiling point: elements  

4A 1c Melting point: compounds  

4A 1d Phase change key facts  
	4A 1 Phase change key facts

4A 2 Phases and phase changes
	Inv 4.1 Heat and phase changes
	Using phase change  materials 

	4B Data book enthalpies

6 
Define enthalpies of formation and combustion.
	
	4B 1a Assemble heat of combustion  

4B 1b Assemble heat of formation  
	4B 1 Heats of combustion and formation
	Inv 4.2 Heats of combustion
	

	4C Calculating enthalpy

7 
Use standard enthalpies of formation to calculate the enthalpy change for a reaction.
8 
Calculate enthalpy changes from experimental data.
	Determining enthalpy experimentally
	
	4C 1 Enthalpy of reactions experimentally
	Inv 4.3 Finding the enthalpy change for redox reactions
	

	4D Thermochemical calculations (2)

9 
Use Hess’s law to calculate enthalpy changes for reactions.

10 
Recall that bond breaking is endothermic and bond making is exothermic.

11 
Calculate the enthalpy change for a reaction using bond energies and recognise the approximate nature of these calculations.
	Hess’s law calculations

Bond energy calculations
	4D 3a Thermochemical processes key facts  

4D 3b Thermochemical definitions hangman  
	4D 1a Hess’s Law 1

4D 1b Hess’s Law 2

4D 2 Bond Energy


	Inv 4.4 Hess’s law: the law of heat summation
	Atomic hydrogen welding

	5A Atomic and ionic radii and electronegativity

1 
Describe and discuss periodic trends in covalent radii of atoms and the ionic radii of ions.

2
Describe periodic trends in electronegativity of the elements.

3 
Use electronegativity differences to predict bond type.
	
	5A 1 Atoms multichoice  


	5A 1a Atomic and ionic radii

5A 1b Bond type


	
	Linus Carl Pauling

	5B Ionisation energy and electron configurations

4 
Define ionisation energy and write thermochemical equations for a given ionisation energy of an element.

5 
Describe trends in ionisation energies for atoms in rows and columns of the periodic table.

6 
Write s, p, d electron configurations for atoms and ions up to Kr.

7
Interpret differences in the first ionisation energies of atoms in terms of their electron structure.
	
	5B 1 Arrange ionisation energy  5B 2a Match thermochemical equations  

5B 2b Thermochemical true or false  

5B 2c Thermochemical definitions  

5B 3 Atoms key facts  

5B 4a Atomic explanations (1)  

5B 4b Atomic explanations (2)  

5B 5a Electron configurations 1–12  

5B 5b Match electron configurations  


	5B 1 Ionisation energies

5B 2 Thermochemical processes key facts

5B 3 Atom key facts

5B 4a Atomic discussion 1

5B 4b Atomic discussion 2

5B 5 Electron configurations
	
	

	5C Transition elements

8 
Recognise the characteristic properties of transition metals and their compounds which are related to their electron structure.

9 
Recall the formulae and colours of some important compounds or ions of the elements V, Cr, Mn, Fe, Cu and Zn.
	Transition metal ions
	5C 1a Characteristics of transition elements  

5C 1b Colours of transition metal compounds, ions or complexes  

5C 1c Complexes  

5C 1d Why do transition metals have coloured compounds?  
	5C 1 Transition elements

5C 2 Transition element reactions

5C 3a Atomic explanation 1

5C 3b Atomic explanation 2
	Inv 5.1 Transition metal chemistry 1 – manganese

Inv 5.2 Transition metal chemistry 2 - vanadium
	

	6A Bonding and Lewis diagrams and unusual Lewis structures

1 
Draw the Lewis diagrams (electron dot diagrams) of polyatomic molecules and ions with up to 6 electron pairs around the central atom, including those involving multiple bonds.
2 
Recognise that Lewis diagrams and the octet rule are unable to represent some molecules and ions accurately, eg nitrate, sulfate.
	Drawing Lewis diagrams
	
	6A 1 Drawing Lewis diagrams 


	
	

	6B Shapes and polarity of molecules

3 
Predict the shapes of molecule and ions with up to 6 electron pairs around the central atom and estimate the bond angles within such molecules or ions.

4 
Predict the polarity of molecules from their shapes and the electronegativities of the elements involved.
	Shapes and polarity of molecules
	6B 1 Recognising shapes 

6B 2a Recognising shapes (a) 
6B 2b Recognising shapes (b) 
6B 2c Shapes of Lewis diagrams (names)  

6B 3 Bond angles  

6B 4a Polarity of Lewis structures  

6B 4b Polarity of molecular shapes  
	6B 1 Name the shapes

6B 2 Shapes of Lewis structures

6B 3 Bond angles

6B 4 Lewis diagrams and shapes
	
	

	6C Solids

5 
Explain properties of solids by discussing the nature of their particles and the forces between them.
	Solids (revision)
Conductivity in solids
	6C 1a Kinds of solids  

6C 1b Explaining the properties  

6C 1c Explaining properties (2)  
	
	
	

	6D Intermolecular forces
6 
Predict and discuss trends in melting and boiling points in covalent molecular compounds of different molecular mass, polarity and shape.

9 
Show, using the melting and boiling points of volatile compounds of hydrogen, the existence of hydrogen bonds.

10 
Identify compounds where hydrogen bonding will occur.

11 
Relate appropriate physical properties of compounds to the presence of hydrogen bonding in those compounds.
	
	6D 1 Intermolecular forces key facts  

6D 2a Understanding inter-molecular forces  

6D 2b Predicting boiling and melting points  

6D 2c Intermolecular forces: true-false  

Chemistry 3.4 revision crossword  

Chemistry 3.4 Particles and thermochemistry flipcards  
	6D 1 Intermolecular forces key facts

6D 2 Melting and boiling points
	Inv 6.1 Hydrogen bonding
	Building bones
Antarctic sea ice

	7A Organic chemistry: the basics

1
Draw condensed structural formulae for, and name, organic compounds with up to 8 carbons in the series studied.

2 
Identify the functional groups present in given organic compounds.
	
	7A 1 Introduction to organic chemistry  

7A 2a Recognising organic families  

7A 2b Classify organic compounds  

7A 3 Name organic compounds  


	7A 2a Recognising organic compounds 1

7A 2b Recognising organic compounds 2

7A 3 Drawing condensed structural formulae


	Inv 7.1 Structure of organic molecules
	

	7B Stereoisomers

3 
Identify examples of structural, geometric and optical isomers.


	Properties of optically active compounds
	7B 1 Isomers  

7B 2 Optical isomers key facts 
7B 3 Understanding optical isomerism  


	7B 1a Isomers

7B 1b Cis-trans isomers

7B 2 Optical isomerism key facts

7B 3 Optical isomer
	
	Louis Pasteur  
More about optically active compounds 

	7C Reaction types

4 
Identify the major and minor products of reactions involving alkenes.

5 
Recognise substitution, addition, condensation, elimination and oxidation-reduction reactions.
	Hydrocarbons (revision)
	7C 1 Hydrocarbon key facts  

7C 2a Completing organic reactions 1  

7C 2b Classifying reactions  

7C 2c Organic choices  
	7C 1 Hydrocarbon key facts

7C 2a Reactions of alkenes

7C 2b Reaction types
	
	

	8A Alcohols
1 
Name and draw condensed structural formulae for given alcohols.

2 
Give the structure of ethylene glycol (a diol) and glycerol (a triol).

3 
Describe alcohols as primary, secondary or tertiary by referring to their structure or their chemical properties.

4 
Describe the action on alcohols of:


• 
oxidising agents such as H+/Cr2O72– or H+/MnO4– 


• 
concentrated sulfuric acid


• 
ZnCl2/HCl (Lucas reagent)


• 
PCl3 or PCl5

• 
SOCl2 (thionyl chloride)


• 
carboxylic acids or acyl chlorides
	Reactions of alcohols
	8A 1a Oxidation of alcohols  

8A 1b Completing organic reactions 2  


	8A 1 Reactions of alcohols
	Inv 8.1 Oxidation of alcohols

Inv 8.2 Reactions of alcohols with Lucas’ reagent
	

	8B Haloalkanes

5 
Name and draw condensed structural formulae for a variety of haloalkanes.

6 
Describe, using equations, the nucleophilic substitution of haloalkanes with:


• 
aqueous hydroxide ion (or water)


• 
alcoholic ammonia.

7 
Describe, using equations, the elimination of haloalkanes with alcoholic hydroxide ion to give alkenes as a competing reaction with substitution.
	Preparation of a haloalkane

Properties of haloalkanes
	8B 1 Laboratory preparation of a haloalkane  

8B 3a General reactions of alcohols and haloalkanes  

8B 3b Completing organic reactions 3 
	8B 2 Naming of haloalkanes

8B 3a Reactions of haloalkanes

8B 3b Organic reactions 1
	Inv 8.3 Preparation of 3-chloro, 2-methylpropane

Inv 8.4 Hydrolysis of haloalkanes
	

	8C Amines

8 
Name and draw condensed structural formulae for given primary amines.

9 
Recognise primary, secondary and tertiary amines from their structures.

10 
Describe the main properties of primary amines, showing their similarity to ammonia:


• 
characteristic smell


• 
hydrolysis with water


• 
salt formation with acids


• 
complex formation with copper sulfate solution.
	Properties of amines
	8C 1 Alcohols, haloalkanes and amines key facts  

8C 3 Completing organic reactions 4  
	8C 1 Alcohol, haloalkane and amine key facts

8C 2 Naming amines

8C 3a Reactions of amines

8C 3b Organic reactions 2


	Inv 8.5 Properties of amines
	Vital amines

	8D Aldehydes and ketones

11 
Name and draw condensed structural formulae for given aldehydes and ketones, noting the common carbonyl group.

12 
Describe the use of a mild oxidising agent (Tollen’s or Benedict reagents) to distinguish between aldehydes and ketones.

13 
Explain why it is necessary to distil the reaction mixture of primary alcohol and oxidising agent to obtain the aldehyde.
	Preparation of an aldehyde

Distinguishing between aldehydes and ketones
	8D 1 Aldehyde and ketone key facts  

8D 2a Choosing the product (1)  

8D 2b Completing organic reactions 5  
	8D 1 Adehydes and ketones key facts

8D 2a Reactions of aldehydes and ketones

8D 2b Organic reactions 3
	Inv 8.6 Reactions of aldehydes (alkanals) and ketones (alkanones)
	

	9A Carboxylic acids

1 
Name and write condensed structural formulae for given carboxylic acids.

2 
Describe the physical and chemical properties of carboxylic acids including:


• 
hydrolysis with water and action as weak acids


• 
reaction with PCl3, PCl5 or SOCl2 to give acyl chlorides


• 
react with alcohols to give esters.
	
	9A 1 Completing organic reactions 6  
	9A 1a Reactions of carboxylic acids

9A 1b  Organic reactions 4
	
	

	9B Acyl chlorides

3 
Name or write the condensed structural formula for a given acyl chloride.

4 
Describe the physical and chemical properties of acyl chlorides including:


• 
hydrolysis with water


• 
reaction with alcohols to form esters


• 
reaction with ammonia or amines to form 1° or 2° amides.
	Properties of acyl chlorides
	9B 1 Completing organic reactions 7  
	9B 1a Reactions of acyl chlorides

9B 1b Organic reactions 5
	Inv 9.1 Reactions of acyl chlorides (teacher demo)
	

	9C Esters

5 
Write the formula of a given ester and name an ester given its formula.

6 
Recall the conditions needed when esters are prepared from carboxylic acids.

7 
Describe the physical and chemical properties of esters including:


• 
characteristic smell and solubility in water


• 
hydrolysis—acid or alkaline


• 
reaction with ammonia to form amides.

8 
Describe the structure of a fat and write an equation for the saponification of a given fat.
	Preparation of an ester

Making soap (revision)
	9C 2a Completing organic reactions 8  

9C 2b Choosing the product (2)  

9C 2c Choosing the product (3)  

9C 2d Choosing the reagent  

	9C 1 Ester formation

9C 2a Reactions of esters

9C 2b Organic reactions 6


	
	Michel Chevreul

Biodiesel from tallow

	9D Amides

9 
Write the formula of a given amide and name an amide given its formula.

10 
Describe physical and chemical properties of amides including:


• 
acid and alkaline hydrolysis


• 
action with litmus.
	
	9D 2 Completing organic reactions 9  
	9D 1 Naming of amides  

9D 2a Reactions of amides

9D 2b Organic reactions 7
	Inv 9.2 Amide hydrolysis
	

	9E Tests for organic compounds

11 
Use physical and chemical tests to identify supplied organic compounds.


	
	9E 1a Organic observations (1) 
9E 1b Reagents in organic chemistry  

9E 1c Organic observations (2) 
9E 2a Using chemical reactions to identify organic compounds  

9E 2b Laboratory tests of organic compounds  
	9E 2a Tests for organic compounds 1

9E 2b Tests for organic compounds 2
	Inv 9.3 Tests for organic compounds
	Sniffing out trouble

	9F Polymers – natural and synthetic

12 
Explain how addition and condensation polymers differ in the way they are formed.

13 
State the reagents for the formation of the polyester Terylene and draw the repeating unit.

14 
Describe the preparation of polyamides (nylons) and draw the repeating unit for a given nylon.

15 
Give the general formula for amino acids and recognise that most amino acids have optical isomers.

16 
Show how amino acids join, and identify the peptide link.

17 
Show what happens in the hydrolysis of polyamides and polypeptides.
	Preparation of nylon
	9F 1 Carboxylic acid derivatives and polymers key facts  

9F 2 Monomers and polymers  

9F 3 Organic synthesis 1  

9F 4 Organic synthesis 2  
Organic key facts flash cards  

Chemistry 3.5 Organic revision crossword  

Chemistry 3.5 Organic chemistry flip cards  
	9F 1 Carboxylic acid derivatives and polymer key facts

9F 2 Polymers
	Inv 9.4 Making an addition polymer: slime

Inv 9.5 Making a condensation polymer: nylon 6.6 (demo)
	The story of nylon

	10A The solubility product - Ks
1 
Recognise a saturated solution as a system in equilibrium.

2 
Define the solubility product, Ks, for a sparingly soluble ionic solid in a saturated solution.

3 
Calculate solubility in mol L–1 and g L–1 using Ks.
4
Calculate Ks given solubility.
	Ks from solubility data
Solubility from Ks
	10A 1 Calculator practice 

10A 2a Writing expressions for Ks  
10A 2b Calculating solubility product  
	10A 2a Solubility product 1

10A 2b Solubility product 2
	Inv 10.1 Determination of the solubility of barium hydroxide

Inv 10.2 Solubility and solubility  and solubility products
	

	10B Predicting precipitates and the common ion effect

5 
Define ionic product as an expression similar to Ks.

6 
Use ionic product to predict precipitation.

7 
Predict the effect of a common ion on solubility of a sparingly soluble ionic compound.

	Ionic product and predicting precipitates
The common ion effect
	10B 1 Solubility key facts  

10B 2 Concentration of ions in mixed solutions  
	10B 1 Solubility key facts

10B 2 The common ion effect
	Inv 10.3 The common ion effect
	

	11A Principles of acids and bases

1 
Define acids, bases and conjugate acid-base pairs in terms of proton transfer.

2 
Identify amphiprotic species.

3 
Predict the acid-base character of the salts of weak acids or bases and write the relevant hydrolysis equations.
	The difference between strong and weak acids (revision)

Acidic, basic and neutral salts
	
	11A 1 Acidic, basic and neutral solutions
	Inv 11.1 Species in solution
	

	11B pH of strong acids and bases

4 
Calculate the pH of a solution of a strong acid and a strong base given their concentrations.
	Calculating pH of strong acids and bases
	11B 1 Strong base calculation  
	11B 1 Strong acids and bases
	
	

	11C Ka, pKa and the pH of weak acids, 

5 
Write an equation for the dissociation of a monoprotic weak acid and write an expression for Ka from it.

6 
Define and use appropriately pH, Ka, pKa, and Kw.

7 
Use Ka and pKa to measure acid and base strengths.

8 
Calculate the pH of a solution of a weak acid, weak base and a salt given their concentrations and appropriate Ka or Kb values.
	Calculating pH of weak acids and bases
	11C 1 Acids and bases key facts  

11C 2 Steps in weak acid calculation  
	11C 1 Acids and bases key facts

11C 2 Weak acids and bases
	Inv 11.2  Determination of Ka and Kb
	

	11D Weak bases and salts

9
Calculate the pH of a solution of a weak acid, weak base and a salt given their concentrations and appropriate Ka or Kb values.
	
	11D 1 Ka, pKa, and Kb  
11D 2 Calculating the pH of a weak base  
	
	
	

	11E Species in solution

10
List the species present in aqueous solutions in order of concentration.
	Aqueous solutions
	11E 1 Species in solution 1–5  

11E 2 Order of pH 1  

11E 2 Order of pH 2  

11E 3 Predicting pH  
	11 E 1 Species in solution
	
	Svante Arrhenius

	12A Buffers

1 
Define a buffer solution.

2 
Explain buffer action by writing equations for the reactions that occur when H3O+ or OH– is added to to a given buffer solution.

3 
Give examples of buffers.

4 
Calculate the pH of a buffer solution given suitable data, or complete calculations to make up a buffer solution of given pH.

5 
Given the pH of a buffer solution, determine the mole ratio of [HA] : [A–] or [B] : [HB+].
	Buffer solutions

Buffer calculations
	12A 1 Making up a buffer solution  
	
	Inv 12.1 Buffer action
	Medicinal chemistry

	12B pH titration curves

6
Be able to sketch the general shape of the titration curves for:

a
strong acid vs strong base

b
weak acid vs strong base

c
strong acid vs weak base.

7
Discuss the characteristics of the titration curves in 6 and perform appropriate calculations to find the pH at different points on the curve or calculate the concentration of the acid or base.

8
Explain the colour change of acid-base indicators by describing each indicator as a weak acid with a certain pKa.

9
Choose an appropriate indicator for a titration given pH of the equivalence point and the Ka or pKa of the indicator.
	Titration curves

Drawing titration curves
	12B 1 Buffers and titration curves key facts  

12B 2 Interpreting titration curves 1–4  
Chemistry 3.7 Aqueous revision crossword  

Chemistry 3.7 Aqueous revision flip cards  
	12 B 1 Buffers and titration curves key facts

12B 2a Titration curves 1

12B 2bTitration curves 2

12B 2c Titration curves 3

12B 2d Titration curves 4

12B 3 Drawing a titration curve


	Inv 12.2 Titration curves
	

	13 Extended practical
	Excellent investigations

Understanding concentration

Understanding back titrations

Understanding colorimetric analysis
	
	
	Inv 13.1 Back titration

Inv 13.2 Colorimetric analysis
	














