Beginning Chemistry Workbook Map
This document lists the resources in the printed Workbook and CD, together with the student learning objectives, so that you can quickly see where each section of the course is covered and how the various resources fit together.

We encourage you to edit this document, adding, deleting and rearranging material to fit your school scheme. In particular, we suggest that you include relevant videos or DVDs in your school collection, favourite media clips you may have downloaded, and any favourite practicals (whether teacher demo or for students) you might still wish to do.
Practicals marked AP are Additional Practicals from the 2006 Beginning Chemistry Teachers’ Guide. The Practical manual from this Guide is included in the Teachers folder of the Workbook CD. Those that include the code OHT have student instructions written for an overhead projector or data projector. The code PM means ‘Photocopy Master’ – student instructions are supplied in printable form. The other additional practicals have no written student instructions.
Many of the additional practicals are alternatives to the Workbook practicals. We would advise you to use these practicals sparingly, since many students will lose their record of such practicals, whereas they are unlikely to lose the Workbook version. (On the other hand, AP practicals will be ideal for assessment, since students cannot copy the answers from the back of the book, and the work can be collected in for marking without depriving students of their Workbooks.) 

The remaining additional practicals cover demonstration experiments, revision or extension work, or further reinforcement of important ideas. 

	Objectives
	PowerPoints
	Practicals
	Revision activities
	Quizzes

	1 Atoms, elements, molecules and compounds

	1A  Early ideas in chemistry

1
State that matter is made up of particles, between which there is nothing but empty space.

2
Define an element as a substance that cannot be broken down into simpler substances.

3
State that compounds are made when atoms of different elements combine.

4
Explain the difference between an oxygen atom and an oxygen molecule.

5
Use chemical symbols correctly.
	1.1 Matter
	Prac 1.1  Observations

AP 1a Elements, compounds and mixtures

AP 1b Fixed air


	1A 1a Element, compound or mixture (group) 

1A 1b Symbols of elements  


	1A 1  
Element, compound or mixture?

	1B  The divisible atom

6
Recall the mass, charge and location of electrons, protons and neutrons.

7
Describe Rutherford’s model of the atom.

8
Define the terms isotope, atomic number, mass number and ion.

9
State the number of protons, neutrons and electrons in a given particle given its charge, atomic number and mass number.
	1.2 Inside atoms
	AP 1c Cathode ray tube
	1B 1a Atomic structure 

1B 1b Inside an atom 

1B 1c Match atom facts  

1B 1d Key Facts 1–20 flip cards  

	1B 1a
Atoms, elements, molecules and compounds key facts (1) 

1B 1b  
Atoms, elements, molecules and compounds key facts (2)  

	1C  Electron arrangements

10
Write electron configurations for given atoms and ions from the first 20 elements of the periodic table.


	1.3 Electron arrangements
	
	1C 1a Ions and the periodic table 

1C 1b Electron configurations of atoms or ions 
	1C 1  
Electron configurations

	1D  Covalent compounds

11
Name covalent given their formulae, and write formulae for given compounds. 


	
	
	
	

	1E  Ionic compounds

11
Name ionic compounds given their formulae, and write formulae for given compounds. (A table of ions will NOT be provided in exams.)

12
Classify compounds as ionic or covalent from their names or formulae.
	1.4 
Writing ionic formulae 

	
	1E 1 Ionic-covalent (group) 

1E 2a Naming ions 1 memory 

1E 2b Naming ions 2 memory 

1E 2c Ions and their charges flip cards 

1E 3a Chemical formula flipcards 

1E 3b Naming ionic and covalent compounds 

1E 4a Which formula is correct? 

1E 4b Typing chemical formulae 
	1E 1
Metal or non-metal?

1E 2
Types of compound

1E 3a
Ions and their charges (1)

1E 3b
Ions and their charges (2)

1E 3c
Types and names

1E 4
Formula practice

	2 Chemical families

	2A  The periodic table and the sodium family

1
Recall the characteristic properties of common laboratory elements.

2
Recall the structure of the modern periodic table.

3
State the main properties of the group 1 elements (the sodium family), the group 17 elements (the halogens) and the group 18 elements (the noble gases).

4
Describe in simple terms the contributions made by Döbereiner, Newlands and Mendeléev to the development of the periodic table.



	2.1 The sodium family 
	AP 2a Recognising elements

Prac 2.1  The sodium family


	2A 1a Classifying elements (group) 

2A 1b Identifying elements  
	2A 1
Recognising elements



	2B  The halogens

3
State the main properties of the group 17 elements (the halogens).


	2.2 The properties of the halogens 
	Prac 2.2  The halogens


	2B 1 Groups 1 and 17 
	2B 1
Reactions of group 1 and 17



	2C  Mendeleev and his table

4
Describe in simple terms the contributions made by Döbereiner, Newlands and Mendeléev to the development of the periodic table.


	
	
	
	

	2D  The noble gases and groups

3
State the main properties of the group 18 elements (the noble gases).

5
Relate the similar chemical properties of a group of elements within the periodic table to their similar electron arrangements. 

6
Predict the electron arrangement of an element from its position in the periodic table and vice versa. 

	
	
	2D 1a The periodic table 

2D 1b Match chemical families facts 

2D 1c Chemical families Flip cards 

2D 2 Chemistry Fundamentals Crossword 

	2D 1
Chemical families key facts 



	3 Equations in chemistry

	3A  Chemical equations
1
Recall general equations for common reactions.

2
Recall the names and formulae of common laboratory reagents.


	3.1 Some simple chemical reactions 
	AP 3a Reaction revision OHT:     Burning magnesium


Magnesium and sulfuric acid


Decomposition of copper carbonate


	3A 1a Laboratory chemicals memory 

3A 1b Laboratory chemicals 

3A 1c Classifying compounds (group) 

3A 1d Salts from acids (group) 

3A 2 Word equations 

	3A 1
Laboratory chemicals

	3B  Balanced equations
3
Write balanced formula equations. 

4
For a given equation, state the number of each species present as reactant or product.
	3.2 Balancing equations LF 
	Prac 3.1  Conservation of mass

Prac 3.2  General equations


	3B 1a Formulae of elements 

3B 1b Counting particles 

3B 2a Balanced equations (1) 

3B 2b Balanced equations (2) 

3B 2c Balanced equations (3) 

3B 2d Balanced equations (4) 

3B 2e Balanced equations (5) 

3B 2f Balanced equations (6) 

	3B 1
Counting atoms

3B 2
Chemical equations


	3C  Mathematics in chemistry
6
Use the appropriate SI units for mass, volume, temperature and pressure.

7
Use scientific notation (standard form) and significant figures appropriately. 

8
Use a calculator to multiply and divide very large or very small numbers correctly.
	
	
	3C 1a Significant figures (1) 

3C 1b Significant figures (2) 

3C 1c Significant figures (3) 

3C 1d Calculations 

	3C 1
Mathematics in chemistry



	4 Ions in solution

	4A  Coloured ions
1
Identify the presence of common coloured ions or complexes from the colour of their solutions.


	
	Prac 4.1  Coloured ions


	4A 1a–b Coloured solutions 1–2


	4A 1
Colours of solutions



	4B  Precipitation reactions
3
Write balanced ionic equations to describe the formation of precipitates or complex ions


	4.1 Writing ionic equations 
	AP 4a Solubility of ionic compounds OHT 

AP 4b Potassium chromate and silver nitrate OHT 


	4B 1a Predicting solubility

4B 1b Does a precipitate form?

4B 2 Match ions facts 


	4B 1a
Solubility facts

4B 1b
Soluble or insoluble?

4B 1c
Predicting precipitates

4B 2 
Ions in solution key facts 



	4C Testing for anions
2
Use simple laboratory tests to identify the following ions in solution: CO32–, SO42–, Cl–, I–, NO3–, OH–.
	4.2 Tests for anions in solution
	AP 4c Tests for ions cards

Prac 4.2  Tests for anions


	
	

	4D  Testing for cations
2
Use simple laboratory tests to identify the following ions in solution: Na+, Cu2+, Fe2+, Fe3+, Zn2+, Al3+, Mg2+, Pb2+, Ag+, Ba2+.
3
Write balanced ionic equations to describe the formation of precipitates or complex ions.

4
Use a series of supplied observations to identify unknown ions present in a solution, justifying your answer in each case.

	4.3 Test for cations in solution
	Prac 4.3  Tests for cations

Prac 4.3  Tests for cations

AP 4d Flame tests OHT
Prac 4.4  Identification of unknown salts
	4D 1 Complex ions

4D 2 Completing ionic equations

4D 3 Precipitates

4D 4a Chemical tests to distinguish ions

4D 4b Identification of products

4D 4c More ionic equations

4D 4d Identifying ions


	4D 1
Complex ions 

4D 2
Ionic equations

4D 3
Colours of precipitates

4D 4a
Distinguishing ions

4D 4b
Observations and equations



	5 Oxidation and reduction

	5A   Oxidation and reduction

1
Recognise oxidation–reduction equations or half-equations in terms of loss or gain of oxygen or loss or gain of electrons. 
	5.1 Electron transfer reactions 
	AP 19a Electron transfer reactions A–D OHT

Prac 5.1 Redox reactions

AP 19b Copper foil and silver nitrate solution OHT
	5A 1a Colours of redox species 

5A 1b Redox pairs memory 
	5A 1 
Coloured pairs

	5B   Balancing redox equations

3
Write balanced equations for redox reactions by the ion–electron method.

4
Recall the properties of the following oxidising agents (formula and colour of oxidised and reduced forms): oxygen, chlorine, iodine, hydrogen peroxide, permanganate, dichromate and dilute acids with metals.

5
Recall the properties of the following reducing agents (formula and colour of oxidised and reduced forms):  metals such as magnesium, zinc, iron; carbon, carbon monoxide, bromide, iodide, hydrogen, iron(II) ion and sulfur dioxide or HSO3–.


	5.2 Balancing redox equations LF

5.3 More redox reactions 

	AP 19c Analysis of hydrogen peroxide solution OHT


	5B 1 Steps in balancing redox equations 

5B 2 Colour changes in redox reactions 
	5B 3a
Redox half-equations (1) 

5B 3b  
Redox half-equations (2) 

	5C   Oxidation numbers

2
Calculate the oxidation number of a given element in a given compound or ion.

4
Identify the oxidising agent (oxidant) and reducing agent (reductant) from a given equation using the change in oxidation number.
	5.4 Calculating and using oxidation numbers 
	
	5C 1 Oxidation number 

5C 2 Redox facts 1 
	5C 1a  
Oxidation numbers (1)

5C 1b
Oxidation numbers (2)

5C 2
Oxidation-reduction key facts 

5C 3  
Identifying oxidising and reducing agents



	5D   Oxidising and reducing agents

6
Use experimental data to place certain metals or halogens or their ions in order of strength of oxidising or reducing power.

7
Discuss the halogens as oxidising agents, including their reactions with other elements, water or halide ions.

8
Interpret examples of commercial oxidation–reduction processes by writing relevant oxidation–reduction equations and identifying the oxidising and reducing agents.
	5.5 Redox reactions of the halogens 
	AP 19d Preparation of bromine OHT

Prac 5.2 The halogens as oxidising agents

Prac 5.3 Metal ions as oxidising agents

AP 19e Cleaning silver

AP 19f Reduction of metal oxides PM


	5D 1a Redox facts 2 
5D 1b Redox facts quiz 

5D 2a Oxidation-reduction flip cards 

5D 2b Oxidation and reduction crossword 

	5D 1
Oxidation-reduction observation key facts 

	6 The mole

	6A  Relative masses

1
Define the term relative atomic mass, Ar.
	
	AP 5a Full of gas (demo) PM 


	6A 1 Relative molar masses 
	6A 1
Molar masses



	6B  Percentage composition

2
Calculate the percentage composition of compounds given suitable data.
	6.1 Calculating percentage composition 
	Prac 6.1 The proportion of water in table spread


	
	6B 1
Percentage composition



	6C  The mole

3
Define the mole and state Avogadro’s number.

4
Define the terms relative molar mass, Mr, and molar mass, M, with units.

5
Calculate molar masses given the relevant atomic masses and formulae.

6
Use the relationship n = m/M to calculate one variable given the other two.
	6.2 Mole calculations 

	
	
	6C 1 
Using the mole formula

	6D   Water of crystallisation

7
Calculate the water of crystallisation of a compound given suitable data.

	6.3 Heating copper sulfate

6.4 Determining water of crystallisation

6.5 Water of crystallisation calculations 

	Prac 6.2 Dehydration of copper sulfate

Prac 6.3 Water of crystallisation

AP 6a Percentage composition of washing soda

AP 6b Percentage composition of washing soda

AP 6c Empirical formula of an oxide of copper OHT 

Prac 6.3 Water of crystallisation 

AP 6d Water of crystallisation OHT 

AP 6e Water of crystallisation PM 


	6D 1 Mole facts 

	6D 1
Mole facts    

6D 2 
Water of crystallisation calculation

	6E   Using the mole

8
Determine mole ratios from a balanced chemical equation. 

9
Calculate the mass of a substance produced or consumed in a chemical reaction given suitable data.

	6.6 Mole ratios

6.7 Calculating mass in a reaction (2) LF

6.8 Using the mole to calculate mass 

	Prac 6.4 The reaction between copper metal and silver ions
AP 5b Percentage yield for a precipitation reaction OHT 
AP 5c Bubble trouble OHT 
	6E 1a Mole ratios 1 

6E 1b Mole ratios 2 

6E 1c Mole ratios 3 

6E 1d Mole ratios 4 
6E 2 Mole ratios


	6E 1
Mole ratios

6E 2  
Mole calculations

	7 Solutions

	7A   Concentration by mass

1
Express the concentration of solutions in grams per litre and grams per 100 mL (percentage) and state how to prepare solutions of a given concentration and volume.


	
	AP 7a Orange drink (demo)
	
	

	7B   Concentration in moles per litre

1
Express the concentration of solutions in moles per litre and state how to prepare solutions of a given concentration and volume.

2
Convert concentration from one unit to another.

3
Calculate the concentration of an unknown solution given its volume, and the mass and molar mass of the solute.

4
Recall the formula relating concentration, amount in moles and volume, and use it to calculate one variable given the other two.

5
For situations involving dilution of solutions:


•
calculate the concentration of a diluted solution when the concentration of the original solution is known.


•
calculate the concentration of the original solution once the concentration of the diluted solution is known.
	7.1 Making a standard solution

7.2 Dilution calculation LF

7.3 Concentration calculations

7.4 Example 7.7a Finding the concentration from number of moles LF 

	Prac 7.1 Preparation of standard sodium carbonate solution

AP 7b Preparation of a standard sodium carbonate solution OHT 


	7B 2 Dilution calculations 
	7B 1 
The concentration of a standard solution

	7C   Mole calculations using solutions

6
Solve simple quantitative chemistry problems involving solutions.

	7.5 Example 7.8a Calculating volume LF 

	AP 7c Analysis of iron tablets OHT 
	
	

	8 Volumetric analysis

	8A
Titrations

1
Name and recall the appropriate techniques for using volumetric glassware including pipettes, volumetric flasks and burettes.

2
Carry out an acid-base titration, obtaining accurate, concordant results.

3
Select and average concordant titres.

4
Calculate the concentration of a solution from titration data. 

5
Use titration data to find the mass of substance present.
	8.1 Example 8.1a Calculating the concentration of sulfuric acid LF

8.2 An acid-base titration 

	Prac 8.1 Standardising dilute hydrochloric acid

Prac 8.2 Standardising sodium hydroxide solution


	8A 1a Titration word search 

8A 1b Titration glassware 

8A 1c Titration techniques 

8A 1d Match volumetric analysis facts 1 

8A 2a Match volumetric facts 2 

8A 2b Quantitative analysis facts quiz 

8A 4a Quantitative analysis crossword 

8A 4b Quantitative analysis Flip cards 
	8A 1
Volumetric analysis facts 1

8A  2
Volumetric analysis facts 2

8A 3
Titration calculations


	8B
More complex titration problems


	8.3 Titration calculations 

	AP 8a Analysis of vinegar OHT

AP 8b Analysis of sour cream OHT 

AP 8c Concentration of citric acid in fruit juice OHT 

AP 8d Analysis of washing soda OHT 


	
	

	9 Solids

	9A   The particle nature of matter


	9.1 Particle theory 
	AP 9a Particle practicals OHT 
	9A 1 Phase changes
	9A 1
Phase changes



	9B   Testing particles in solids

1
Relate the melting or boiling point of a substance to the strength of the forces between its particles. 

2
Explain conductivity in terms of movement of charged particles, and identify the nature of the particles present in a given substance from its electrical conductivity when solid and molten.
	9.2 Conductivity in solids

9.3 Heating solids 
	Prac 9.1 Properties of solids


	9B 1a Conductor or insulator (group) 

9B 1b Properties of solids (table) 

9B 1c Electrical conductivity in solids 

	9B 1a
The nature of solids (1)

9B 1b
The nature of solids (2)



	9C   Structures of solids

3
Name the forces between particles of a solid given its name, type or physical properties.

4
Identify the type of structure a solid has from its physical properties.

5
Explain the physical properties of ionic solids, molecular solids, metals and covalent network solids in terms of the nature of the particles they contain and the forces between those particles. 

6
Account for the properties of diamond and graphite by reference to their structures.
	
	Prac 9.2 Migration of ions

AP 9b Moving ions (demo — filter paper)

Prac 9.3 The allotropes of carbon

AP 9c Properties of sulfur PM 


	9C 1 Solids facts 1 

9C 2a Classifying solids (group) 

9C 2b Properties of solids (table) 

9C 3a Solids facts 2 

9C 3b Solids facts quiz 

9C 4a Explaining the properties 1 

9C 4b Explaining the properties 2 

9C 4c Explaining the properties 3 

9C 5 Solids flip cards 

	9C 1
Solid key facts (1) 

9C 2 
Solids – classification by name

9C 3
Solid key facts (2) 

9C 4a
Solids – classification by properties

9C 4b  
Writing explanations for properties

	10 Bonding

	10A   Bonding and Lewis diagrams

1
Describe covalent bonds as electron sharing and draw Lewis diagrams for covalent molecules (for molecules with no more than four electron pairs about any atom).
	10.1 Drawing a Lewis diagram LF


	
	10A 1 Valence electrons


	10A 1
Lewis diagrams



	10B
Ionic bonds, electronegativity and the ionic-covalent   continuum

2
Describe the transfer of electrons in ionic compounds and describe ionic bonds as an electrostatic attraction between oppositely charged particles.

3
Recognise electronegativity as a measure of the electron-attracting power of an atom and recall trends in the electronegativities of elements on the periodic table. 

4
Use electronegativity differences to predict whether a bond between two given atoms will be ionic, polar covalent or non-polar covalent.

	
	
	
	

	10C   Shape, polarity 

5
Use the Valence Shell Electron Pair Repulsion theory to determine the shape of a molecule.

6
Determine the polarity of a molecule by considering the nature of the bonds within that molecule and its shape.

7
Use the terms intermolecular force and intramolecular force correctly and recognise the relative strength of the intermolecular forces within polar and non-polar compounds.



	10.2
Predicting the shape of SO2 and CO2. LF

10.3
Shapes and polarity of molecules 

10.4 Polar and non-polar liquids


	Prac 10.1 Shapes of molecules
Prac 10.2 Finding polar compounds


	10C 1 Bonding facts 1 
10C 2a Shapes of molecules memory 

10C 2b Shapes from Lewis diagrams 

10C 2c Shapes of Lewis diagrams (names) 

10C 2d Lewis structures: electron clouds 

10C 3 Polarity of molecular shapes 

10C 4a Bonding facts 2 
10C 4b Bonding facts quiz


	10C 1
Bonding – shapes key facts  

10C 2
Shapes of molecules

10C 3
Lewis diagrams, shapes and polarity

10C 4
Bonding – polarity key facts 

	10D
Solubility
7
Know the meaning of the terms hydration, solute, solvent, solution, miscible, immiscible and precipitate.

8
Draw a diagram showing the orientation of water molecules around hydrated ions.

9
Predict and explain the solubilities of polar, non-polar or ionic solids in common solvents by considering the relative strengths of the forces between and within the solvent and the solute.
	
	Prac 10.3 Comparing solvents


	10D 1 Solubility key facts


	10D 1
Solubility key facts

	11 Energy changes

	11A   Energetic reactions

1
Classify reactions as exothermic or endothermic given the ΔH, temperature change or energy diagram.

2
Draw and label energy diagrams for exothermic and endothermic reactions including activation energies.
	
	Prac 11.1 Heat changes

AP 15a Heat as a product (demo)
	11A 1 Exothermic or endothermic 

11A 2a Match energy facts 

11A 2b Type energy facts
	11A 1a  
Exothermic or endothermic? 1

11A 1b
Exothermic or endothermic? 2

11A 2
Energy changes key facts

	11B
Determining energy changes
3
Make the necessary experimental measurements to determine the energy of a reaction and calculate the energy change in a reaction using experimental data.

4
Calculate the ΔH of a reaction using bond energy data.


	11.1 Finding the ΔH of reaction

11.2 Calculating the energy of a reaction

11.3 Bond energy calculation 

	Prac 11.2 Finding the heat of a reaction

AP 15b Enthalpy (1) (Fe + CuSO4) OHT

AP 15c Enthalpy (2) (NaOH + HCl) OHT

AP 15d Enthalpy (3) (Mg(OH)2 + HCl) OHT


	
	11B 1
Calorimetry calculation 

11B 2 
Bond energy

	11C
Using thermochemical equations

5
Perform calculations involving thermochemical equations to find the mass of a reagent, the energy change or the ΔH of the equation.
	11.4 Example 11.3a Calculating heat LF

11.5 Energy calculations
	
	11C 1 Energy changes test 

11C 2a Structure, bonding and energy crossword 

11C 2b Structure, bonding and energy flip cards
	11C 1
Thermochemical calculations 1

11C 2
Thermochemical calculations 2

	12 Introduction to organic chemistry

	12A   Organic formulae

1
Define the term organic chemistry.

2
Draw a structural formula for compounds given their name or condensed structural formula, and write a condensed structural formula for compounds given their structural formula or name.

4
Define the term isomers, identify the constitutional isomers from a group of compounds, and draw the constitutional isomers of a compound with a given molecular formula.
	
	
	12A 1a Graphic and structural formulas 

12A 1b Writing condensed formulae
	12A 1
Structural  and condensed structural formulae 

	12B   Functional groups

5
Identify the functional group(s) in the structural formula of an organic compound.
	
	
	12B 1 Introducing carbon compounds 

12B 2a Family groups 

12B 2b Naming families of organic compounds 1 

12B 2c Naming families of organic compounds 2 
	12B 1
Carbon compound facts

12B 2
Find the family

	12C   Naming compounds and writing formulae

3
Use the IUPAC system for naming organic compounds.

6
Identify the homologous series of organic compounds from their functional groups.


	12.1 
Drawing named compounds LF


	Prac 12.1 Organic models

AP 12a Organic Last card


	12C 1a Ordering counting prefixes 

12C 1b Counting prefixes 

12C 1c Matching names of organic compounds 1 

12C 1d Matching names of organic compounds 2 

12C 1e Name organic compounds 

	12C 1a
Names and formulae (1)
12C 1b
Names and formulae (2)

	12D   General formula and cyclic compounds

7
Use the general formulae for various hydrocarbons to determine the molecular formula for a given compound.

8
Write molecular or structural formulae for given cyclic alkanes or alkenes.
	
	
	
	

	13 Hydrocarbons and haloalkanes

	13A   Hydrocarbons

1
Define the terms hydrocarbon, saturated and unsaturated.

2
Write balanced equations for the complete or incomplete combustion of a given hydrocarbon.

3
State the physical properties of hydrocarbons and the trends in those properties as the number of carbon atoms increases.


	
	AP 13a Combustion products of alkanes (demo) OHT

AP 13b Combustion products of alkanes (demo)
	13A 1 Introduction to hydrocabons
	13A 1
Introduction to hydrocarbons

	13B   Alkanes and alkenes

4
Name cyclic or acyclic alkanes, alkenes, haloalkanes and alkynes from their structural or condensed formulae, and write structural or condensed formulae for named compounds.

5
Draw structural formulae for, and name, cis–trans isomers of alkenes.

6
Distinguish between substitution and addition reactions.

7
Write equations using structural formulae to show:


•  
the formation of alkenes from alcohols and haloalkanes


•  
substitution reactions between alkanes and H2, Br2 or Cl2


•  
addition reactions between alkenes and H2/Pt, Cl2, Br2, H2O/H+, and HCl or HBr


•
polymerisation of ethene, chloroethene, tetrafluoroethene and/or propene.

8
Use bromine water and permanganate solution to identify saturated and unsaturated hydrocarbons in the laboratory.

9
Identify the major and minor products of addition reactions involving asymmetric alkenes.
	13.1 Bromine and alkane

13.2 Preparation of propene

13.3 Bromine and alkene

13.4 Acidified potassium permanganate and hydrocarbons 

	Prac 13.1 Properties of alkanes

Prac 13.2 Cracking paraffin

Prac 13.3 Comparing alkanes and alkenes

AP 13c Comparison of paraffin and turpentine OHT


	13B 1 Match hydrocarbons 1  

13B 2 Cis, trans or neither? 

13B 3 Alkene explanations 

13B 4a Organic chemistry word search 

13B 4b Match hydrocarbons 2 

13B 5 Polymers and monomers

	13B 1
Hydrocarbons key facts (1) 

13B 2a
Cis, trans or neither?

13B 2b
Isomers

13B 3
Thinking about alkenes

13B 4
Hydrocarbons key facts (2) 

13B 5 
Polymers and monomers

	13C   alkynes

10
Recall the laboratory preparation and properties of ethyne.
	13.5 Preparation and reactions of acetylene 
	AP 13d Preparation of ethyne (demo) OHT 
	13C 1 Name the reagent 

13C 2a Completing organic reactions 1 

13C 2b Reactions of hydrocarbons 2 

13C 3a Hydrocarbons facts quiz 

13C 3b Hydrocarbons flipcards 
	13C 1
Name the reagent

13C 2
Reactions of hydrocarbons

	14 Alcohols, acids, haloalkanes and amines

	14A   Alcohols

1
Name alcohols and draw structural formulae for named alcohols.

2
State the general formula for alcohols and list the physical properties of low-mass alcohols and classify alcohols as primary, secondary or tertiary alcohols when given their structural formulae.

3
Write equations, naming all organic products, for the substitution of alcohols with hydrogen halides, PCl3, PCl5 and SOCl2, and the elimination of water from alcohols (including major and minor products where relevant).

4
Describe the oxidation of primary alcohols by dichromate or permanganate.  Name the final oxidation product, state the special conditions necessary and describe the observations made during these reactions.
	14.1 Introduction to alcohols

14.2 Reactions of alcohols 
	AP 14a Comparison of ethanol, water and paraffin (demo)

AP 14b Fermentation of glucose

Prac 14.1 Alcohols 

AP 14c Properties of alcohols OHT

AP 14d Oxidation of alcohols OHT

AP 14e Dehydration of ethanol (demo)
Prac 14.2 Reactions of alcohols with Lucas reagent
	Change order

14A 1a Properties of alcohols 

14A 1b Condensers, distillation and reflux 

14A 1c Match alcohols facts 

14A 2a Classifying reactions 

14A 2b Completing organic reactions 2
	14A 1 
Alcohols key facts 

14A 2
Reactions of alcohols



	14B   Carboxylic acids

1
Name carboxylic acids and draw structural formulae for named carboxylic acids.

5
Write the general formula for carboxylic acids and state their physical properties.

6
Recognise that organic acids behave like weak inorganic acids in their reactions with metals, carbonates and bases including amines, write equations for these reactions and name the products.


	
	Prac 14.3 Reactions of carboxylic acids


	
	14B 1
Reactions of carboxylic acids



	14C
Haloalkanes
1
Name haloalkanes and draw structural formulae for named haloalkanes.

7
List the physical properties of low-mass haloalkanes and classify haloalkanes as primary, secondary or tertiary haloalkanes when given their structural formulae.  

8
Write equations, naming all products for the substitution of haloalkanes by OH–(aq) and NH3(alc), and the elimination of haloalkanes by OH–(alc).


	14.3 Preparation of a haloalkane

14.4 Properties of haloalkanes

	Prac 14.4 Preparation of 2-chloro- 2-methylpropane

	Change order

14C 1a Laboratory preparation of a haloalkane
14C 1b Organic reagents 

14C 2 Classifying organic compounds 

14C 3 Match carboxylic acids and haloalkanes facts 

14C 4 How many products?
	14C 1
Preparation of a haloalkane 

14C 2
Primary, secondary and tertiary

14C 3
Carboxylic acids and haloalkane key facts

14C 4
How many products?


	14D
Amines

1
Name amines and draw structural formulae for named amines.

9
List the physical properties of low-mass amines, write equations for the reactions of amines with water, dilute inorganic acids and dilute organic acids and name all the products.
	14.5 Properties of amines
	Prac 14.5 Properties of amines
	14D 1 Amine facts 

14D 2a Classifying reactions 2 

14D 2b Reactions of acids, haloalkanes and amines 1 

14D 2c Reactions of acids, haloalkanes and amines 2 

14D 2d Completing organic reactions 3 

14D 2e Organic reaction scheme  


	14D 1
Amine facts

14D 2a
Haloalkane and amine reactions

14D 2b
Completing reactions

	14E
Identification of organic compounds

10
Distinguish between low-mass organic compounds in the laboratory using their physical properties and simple chemical tests, and write equations for the reactions which occur.
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	15A   Reaction rates

1
Describe how to change the rate of a chemical reaction.

2
Use simple collision theory to explain how the factors of concentration, particle size and temperature can alter reaction rate.
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	15B   Catalysts
3
State that catalysts provide an alternative reaction pathway with a lower activation energy, explain how catalysts increase reaction rate, and give examples of catalysed reactions.
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	16A   Equilibrium systems

1
Give examples of reversible reactions.

2
Use examples to explain what is meant by dynamic equilibrium.
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	16B   Le Chatelier’s principle

3
Predict the effects on a system in equilibrium of changing the concentration of a reactant or product, changing temperature, or changing pressure (in a gaseous system).
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	16C   Industrial equilibria and the equilibrium constant

4
Apply the principles of equilibrium systems to industrial processes.

5
Write the equilibrium expression for a given equation.

6
Classify a reaction as reactant favoured or product favoured according to the value of the equilibrium constant.
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	17A   Acids and bases

1
List the characteristic properties of acids and bases.

2
Define acids and bases in terms of proton transfer.

3
Correctly identify the acids and bases in proton transfer equations.

4
Write equations to show why aqueous solutions containing the ions HCO3–, CO32–, NH4+ and CH3COO– are not neutral.
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	17B   Calculations involving pH

5
Recognise that water dissociates to a very small extent, write the equilibrium reaction and equilibrium constant for this dissociation, and identify the equilibrium constant as Kw.
6
Use the expression for Kw to convert between [H3O+] and [OH–].

7
Recognise the relationship between pH and [H+] and recall the formulae pH = –log10[H+] and        [H+] = 10–pH.

8
Calculate the pH of a strong acid or strong base and calculate the concentration of strong acids or bases from their pH.
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	17C   Strong and weak acids

9
Recognise the differences between strong and weak acids with respect to pH, conductivity and rate of reaction.

10
Explain the behaviour of strong and weak acids and bases in terms of the extent of their reaction with water and the concentration of H3O+ and OH– ions.

11
Describe acidic or basic solutions appropriately using the terms strong, weak, concentrated and dilute.

12
Explain why equal amounts of monoprotic strong and weak acids will neutralise the same amount of a given base.
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