MANCHESTER ISLAMIC HIGH SCHOOL FOR GIRLS SCHEME OF WORK SCIENCE DEPARTMENT


SCHEMES OF WORK

SCIENCE
Science Scheme of Work      Syllabus: AQA ADDITIONAL SCIENCE
Teacher:________All____________Term:___________________School Year:______2009/2010_______________________

Key Stage 4 NC Year
 11  
Tier:_______________
SC:_____________

Unit Title: C2: ADDITIONAL CHEMISTRY
	Pos &

L.No
	Learning Outcome
	Example learning activities

C,H,E = core, help, extension
	Key Skills: Literacy, Numeracy, IT
	SCO
	SC1
	Suggested Assessment Opportunities
	Resources & Risk assessment (Safety)
	Islamic & Citizenship issues

	1

1.1


	Atomic structure
Most students should be able to:

· Label the sub-atomic particles in an atom

· State the charge of the sub-atomic particles in an atom

· Define atomic number (proton number)

· Describe how the elements are ordered in the periodic table

Some students should also be able to:

· Explain why atoms are electrically neutral


	· Students will need to be able to recognise atom diagrams in a lot of different forms – encourage students to research an element from the first 20 elements in the periodic table and represent the element in as many different ways as they can
· Atoms were discovered and grouped in many different ways – students should be able to group different elements together in different ways (alphabetically, proton number, number of electrons in the outer shell, physical properties etc)

· Sort the cards into Mendelev’s periodic table  - ask students what they notice about this table


	Sorting the different elements into groups
Labelling of an atom

Evaluating different representations of atoms


	
	
	Questions (a) – (d\0 pages 88-89
Summary questions 1-3
	
	The miracle of creation
About 106 different atoms, combine chemically to make everything in the universe

The word ‘atom’ mentioned in Surah Al-Zilal Ayah 17 ‘Zariat’ the weight of an atom i.e. the smallest living weight any ordinary man can think of
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1.2


	The arrangement of electrons in atoms
Most students should be able to:

· Draw the electronic structure of the first 20 elements of the periodic table, when the atomic/proton number is given

· State the relationship between the number of electrons in the highest energy level and the group number

Some students should also be able to:

· Explain how the number of electrons in the highest energy level relates to the chemical properties of an element


	Students need to be able to draw diagrams of the first 20 elements
Ask the students to work out how many protons and neutrons would be in the nucleus of elements

Then ask the students how many electrons the atoms would have and in each shell
	Sorting the information on sub-atomic particles into a table
Creating a table to represent the electronic structure of the first 20 elements


	
	
	Questions (a) – (c) pages 90-91
Summary questions 1-3
	
	Electron discovery lead to moving electrons and electricity
The impact on society and advances it helped to bring
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1.3


	Chemical bonding
Most students should be able to:

· State why atoms react

· Name the two types of bonding present in compounds

· Represent Cl and Na using a diagram

Some students should also be able to:

· Explain why atoms bond

· Explain and work out the charge on an ion

· Explain the formation of ions when a group 1 and group 7 element react together


	The formation of sodium chloride from its elements is an exciting and impressive reaction – students could describe the properties of these elements and the electronic structure could be generated in their notes
Encourage the students to contrast the properties of the individual elements with the compound formed and reflect on the fact that the properties of the compound can be completely different from its constituent elements

Students need to be able to understand ionic bonding and represent it as dot and cross diagrams

Stress to students that ionic bonding involves electron transfer, but the actual ionic bonds arise from the electrostatic attraction between the oppositely charged ions formed as a result of electron transfer

Show animation from the CD ROM


	Discussing the nature of ionic bonding

	
	
	Questions (a) – (c) pages 92-93
Summary questions 1-2
	
	Surah Ah Rahman and which of my favours will thee deny
Everything around us Allah (SWT) created and used the elements to adorn the earth in many ways
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1.4


	Ionic bonding
Most students should be able to:

· Describe ionic bonding as electrostatic forces of attraction

· Draw the dot and cross diagram fro magnesium oxide and calcium chloride

Some students should also be able to:

· Describe an ionic lattice

· Apply their knowledge of ionic bonding to draw dot and cross diagrams for other ionic compounds


	Magnesium oxide can be made in the lab by the students in various ways – encourage the students to represent the reaction in terms of a flow chart
Show students already made up structures of calcium chloride and magnesium oxide – students could compare the structures to the actual crystalline substances

Give students molecular model kit and ask them to generate a sodium chloride crystal – encourage students to understand which part of the model represents ions and bonds and what the bonds are (an electrostatic force of attraction between oppositely charged ions)
	Completing the practical to form magnesium oxide
Creating a flow chart to represent the formation of magnesium oxide


	
	
	Questions (a) – (b) pages 94-95
Summary questions 1-2
	Burning magnesium practical – see technicians guide
Molecular model kit
	Giant lattice structures in ionic compounds 
Minerals and metals referred to the Quran as miracles of creation

Surah 99 Ayah 2

‘The Erath throws up her burdens from within reference to all kinds of minerals or treasures buried in secrecy beneath the crust
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1.5


	Covalent bonding
Most students should be able to:

· State a simple definition for a covalent bond

· Draw a dot and cross diagram for simple covalent bonds (hydrogen, chlorine, hydrogen chloride, water)

· Name an element that has a giant covalent structure (carbon, diamond)

Some students should also be able to:

· Explain the formation of a covalent bond

· Draw dot and cross diagrams for more complex covalent substances (methane, ammonia and oxygen)

· Explain the bonding in a giant covalent structure and give an example e.g. silicon oxide

	Students need to be able to draw dot and cross diagrams for certain molecules and some students should be able to explain how and why they are formed
Ask the students how many electrons it needs to obtain a complete outer shell.
Ask students to draw the dot and cross diagram of a chlorine molecule and explain why chlorine forms a diatomic molecule demonstrate how hydrogen and chlorine atoms bond to form hydrogen chloride – ask students to draw the other dot and cross diagrams for the appropriate molecules in their books

Discuss macromolecules e.g. carbon and silicon oxide 

Brainstorm the properties of diamond and try to explain them in terms of the structure


	Drawing dot and cross diagrams
Working in groups to model different substances


	
	
	Questions (a) – (c) pages 96-97
Summary questions 1-3
	Burning hydrogen experiment – see technician guide
	CO2, H2O etc covalent compounds
The importance of water stressed in many Surahs in the Qur’an (ask pupils opinion – can make a research topic)

Acid rain and SO2 and nitrogen oxides
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1.6


	Bonding in metals
Most students should be able to:

· Describe the bonding in metals

· List examples of elements that have a giant metallic structure

Some students should be able to:

· Explain metallic bonding and structures in words and a labelled diagram, including delocalised electrons


	Metals are made up of grains which can be seen using a very powerful microscope – show students images of grains and grain boundaries
Students can grow their own metal crystals by completing a solution displacement reaction

Visible metal crystals can be found in a variety of structures in and around school. Students could go out and about in groups to find examples.


	Finding different examples of metal crystals

	
	
	Questions (a ) – (d) pages 98-99

Summary questions 1-3
	Growing silver crystals – see technicians guide


	Metals and uses since the beginning of time
Non-metals 

Allah (SWT) talks about creations in ‘The Balance’ (S55 A7-10) We say how opposite charges balance in ionic compounds
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1.7


	The history of the atom
Compounds are substances in which atoms of two, or more, elements are not just mixed together but chemically combined.


	Encourage the students to research the work of John Dalton.
Often when a scientist mad a discovery, many people were against the new ideas as it contradicted what they already knew. Ask the class to brainstorm what type of people would be against Dalton’s ideas and why

Encourage the students to create a time line ranging from 4000BCE (Democritus) to modern day (quarks and leptons) – use the internet and books

 
	Preparing the time line of discovery
Working as a group to prepare resources for time line
	
	
	Activities 1-3 page 100-101
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	Summary questions
Exam – style questions

How science works questions


	
	
	
	
	Pages 102-103
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2.1


	Ionic compounds
Most students should be able to:

· State that ionic compounds have high melting points and a re solid at room temperature

· Describe how ionic compounds can conduct when they are molten or dissolved in water

Some students should also be able to:

· Explain why ionic compounds have high melting points

· Explain why ionic compounds can conduct electricity when molten or in solution


	There are many examples of ionic compounds in everyday life, but rarely have students considered the properties of these substances – encourage them to investigate the properties of sodium chloride and potassium chloride

	Testing the different physical properties of ionic compounds

	
	
	Questions (a) – (c) pages 104-105
Summary questions 1-2
	Testing conductivity – see technicians guide
	Research on contribution of Muslim scientists to chemistry
Changing numbers in a formula changes compound e.g. use of Fatha in Qur’an instead of Dhamma changes meaning of the word

Surah Al-Hadid 57 Ayat 25

‘We have brought forth iron wherin is mighty power’

‘many benefits of mankind’

From iron comes steel and weapons for war



	10
2.2


	Simple molecules
Most students should be able to:

· Recognise substances made up of simple molecules

· List examples of substances made up of simple molecules

· State the physical properties of substances made up of simple molecules

Some students should be able to:

· Explain why substances made up of simple molecules have low melting and boiling points

· Explain why substances made up of simple molecules do not conduct electricity


	Ask the pupils to draw the dot and cross diagram fro hydrogen. Then instruct the pupils to create a model (using a molecular model kit) of hydrogen
This can be repeated for other simple molecules

There are many covalent compounds that students come into contact with in everyday life, but they have probably not considered the properties of them. Give them a selection of covalently bonded compounds e.g. water, ethanol, iodine, sulphur – ask them to discuss in small groups any similarities in appearance, and any other physical properties that they can possibly test for.


	
	
	
	Questions (a) – (f) pages 106-107
Summary questions  1-3
	Conductivity experiment – see technicians guide
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2.3
	Giant covalent substances

Most students should be able to:

· List examples of substances with giant covalent structures

· Recognise giant covalent structures

· State the physical properties of graphite and diamond

· Explain the physical properties of diamond and graphite, such as melting point and hardness, in terms of their structures

Some students should also be able to:

· Explain in detail what a giant covalent structure is
· Explain why graphite conducts electricity


	Although graphite and diamond are both carbon, they have completely different structures. Give students some graphite to handle and if possible some diamond. Brainstorm the different properties of each of these materials, but explain they are the same element.

Ask students to create a poster showing the two different structures contrasting the properties and explaining them in terms of their structures.

Show the students molecular structures of graphite and diamond. Get them to write down the similarities and differences.
	Handling samples of giant covalent compounds
Making a poster to contrast the properties of carbon allotropes


	
	
	Questions (a) to (d) pages 108-109
Summary questions 1-3
	Molecular model kits
Graphite

Diamond?
	Diamond – hardest substance on earth – form of pure carbon
Uses as cutting tools for harder metals and for cutting diamonds
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2.4
	Giant metallic structures
Most students should be able to:

· State the physical properties of metals

· Match the uses of certain metals with specific properties

· Explain in detail why metals are malleable and ductile

Some students should also be able to:

· Explain why metals conduct electricity and heat in terms of delocalised electrons in their structures

	Metals are used in everyday life, but often students do not consider which properties make it useful for certain jobs. Give the students adverts or catalogues to look through.

Ask the students to pick items that use metals and cut them out

Students could then explain the useful property in terms of metallic bonding.

Metal properties can be modelled in various ways. Show the students any pre-made molecular models that the school may have.

Show the students the animation from the additional science CD-Rom


	Making a poster to explain metal properties
	
	
	Questions (a) – (c) pages 110-111
Summary questions 1-4
	Molecular models
Catalogues


	The miracle of creation
To create approximately 100 elements and use them to create worlds

26 letters of the alphabet create billions of words

Allah (SWT) created billions and billions of substances using approximately 100 elements.
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2.5
	Nanoscience and nanotechnology
Nanoscience refers to structures that are 1-100nm in size, of the order of a few hundred atoms. Nanoparticles show different properties to the same materials in bulk and have a high surface area to volume ratio which may lead to new computers, new catalysts, new coatings, highly selective sensors, and stronger and lighter construction materials

To evaluate developments and applications of new materials e.g. nanomaterials, smart materials


	 Ask students to define the terms ‘nanoscience’, ‘nanometer’ and ‘nanoparticles’ Their definition should include a text definition and a labelled diagram
Encourage students to research how nanotechnology could impact on new computers, catalysts, coatings, sensors and construction materials using the internet
	Handling zeolites and models of zeolites
Creating a poster about nanotechnology


	
	
	Activity pages 112-113
	
	Compare size of an atom to structure that are 1-100nm in size
Advent of new computers and use in chemical industry as catalysts
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	Summary questions
Exam style questions

How science works questions


	
	
	
	
	Pages 114-115
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3.1
	Mass numbers
Most students should be able to:

· Define mass number

· Use the periodic table to get mass numbers for any atom

· State a definition for isotopes

Some students should be able to:

· Use information from the periodic table to work out the number of neutrons an atom has

· Explain how isotopes are different


	The structure of the atom can be summarised into a spider diagram. Encourage the students to include information about atomic mass, sub-atomic particles, isotopes and uses of isotopes
Students need to be able to use the periodic table to work out the number of each sub-atomic particle in an atom.

Show the students how to calculate the number of sub-atomic particle using mass number and proton number. – then ask the students to design a table to record the number of each sub-atomic particle in the first 20 elements – ask them to then complete their table.


	Creating a spider diagram to summarise the information
Defining key terms


	
	
	Questions (a) –(f) pages 116-117
Summary questions 1-4
	
	‘Zarrat’ – atom referred to in the Qur’an as the lightest known substance to man
Consists of nucleus – splitting it 

Re: atomic bomb and Hiroshima. WWII.
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3.2
	Masses of atoms and moles
Most students should be able to:

· Give a definition of relative formula mass

· Calculate relative formula mass of its formula and the relative atomic mass are given.

Some students should also be able to:

· Give a full definition of relative atomic mass

· Explain what a mole is


	Students should be able to obtain Ar from the Periodic Table and calculate Mr. Give the students a set of cards of different elements and compound formulas. On separate cards, write numbers that represent Ar and Mr.
Students should be able to complete calculations and match the formula with its Ar and Mr. They should also decide whether the number represents  Ar or Mr.
Students should be able to define the key terms ‘relative atomic mass’, ‘relative formula mass’, and ‘moles’ 
	Matching up cards

	
	
	Questions (a) – (c) pages 118-119
Summary questions 1-3
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3.3
	Percentages and formulae
Most students should be able to:

· Calculate the percentage composition of an element in a compound

Some students should also be able to:

· Calculate the formula of a compound if the percentage composition of the elements is given.


	To complete calculations there is often a set order of steps involved. Choose an example question to calculate the percentage composition of an element and write it on the board. – encourage the girls to follow the steps and write out the worked example correctly. Then give the students other examples to work out for themselves.

This can then be repeated to find out the formula of a compound from percentage composition of an element.

Once the mass of each element in the compound is known the formula can be calculated as detailed in the student book.


	Experimentally determining the formula of magnesium oxide
Completing calculations


	
	
	Questions (a) –(b) pages 120-121
Summary questions 1-3
	Experiment – see technicians guide
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3.4
	Equations and calculations
Most higher tier students should be able to:

· Interpret how many moles of reactants/products are shown in balanced equation

· Balance symbol equations

· Use a balanced symbol equation to calculate the mass of reactants or products


	Students should be able to work out the masses of different substances in balanced symbol equations

	Completing calculations
	
	
	Questions (a) –(b) pages 122-123
Summary questions 1-3
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3.5
	Making as much as we want
Most students should be able to:

· Give a definition for yield

· List factors that affect yield

· Explain why atom economy is important

Some students should also be able to:

· Calculate percentage yield

· Calculate atom economy


	Ask the students to explain what yield and atom economy is and how it can be calculated.
Ask the students to look carefully at the worked example for calculating the yield and atom economy. Ask them to draw two flow charts to show the steps of how to complete these calculations – then give the students a number of questions that they can answer using their flow charts to help them.

Discuss the importance of maximising percentage yield and atom economy to support sustainable development – students can list the advantages
	Creating a flow chart to explain how to tackle a calculation
Defining percentage yield and reflecting on factors affecting yield


	
	
	Questions (a) – (c) pages 124-125
Summary questions 1-4
	
	

	20
3.6
	Reversible reactions
Most students should be able to:

· Explain what a reversible reaction is, giving an example

· Recognise a reversible reaction from its word or symbol equation

· List ways in which the amount of product van be changed in a reversible reaction

Some students should also be able to:

· Explain ways in which the amount of product can be changed in a reversible reaction


	Heating ammonium chloride causes thermal decomposition to form ammonia and hydrogen chloride. This reaction can be completed experimentally in  the lab by heating ammonium chloride in a boiling tube, then relating this to reversible reactions – encourage the students to focus their attention on the cool part of the boiling tube, and ask them to explain in the form of a flow chart what is happening in the boiling tube.
Hydrated copper sulphate is blue, and on heating it loses its water of crystallisation – this is a reversible reaction on the addition of water. Students should complete this practical and then explain why it is a reversible reaction

Show students the animation from the additional science CD-ROM


	Creating a flow chart to explain an equilibrium system
	
	
	Questions (a) – (c) pages 126-127
Summary questions 1-3
	Heating ammonium chloride and heating copper sulphate – see technicians guide
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3.7
	Making ammonia – the Haber Process
Most students should be able to:

· List uses for ammonia

· Name the raw materials for the Haber process

· Write the word equation for the production of ammonia

· Quote the reaction conditions to make ammonia

· Explain how waste is minimised

Some students should also be able to:

· Complete a balanced symbol equation for the production of ammonia

· Explain the choice of reaction conditions for the production of ammonia
	Show the students the simulation from the CD ROM and allow them to explore the resource if possible.

The Haber process is an important industrial reaction met at many levels in Chemistry. Other scientific posters commercially available could be shown to the students.


	Watching a video about the Haber Process

	
	
	Questions (a) –(c) pages 128-129
Summary questions 1-2
	
	Uses of ammonia to make fertilisers
World War II – great demand for ammonia – used to make ammonium nitrate - explosives
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3.8
	Aspects of the Haber process
Students should use their skills, knowledge and understanding of ‘How Science Works’ to evaluate sustainable development issues related to atom economy

This spread can be used to revisit the following substantive content already covered in this chapter:

· Although reversible reactions may not go to completion they can still be used efficiently in continuous industrial processes, such as the Haber process that is used to manufacture ammonia


	Show the students some thought-provoking posters about innovative use of chemistry
Get the students to discuss the positive and negative aspects of the work done by Fritz Haber – further research will reveal the societal influences on Haber at that time and his disillusionment before death.
	
	
	
	Activities pages 130-131
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	Summary questions
Exam-style questions

How science works questions


	
	
	
	
	Pages 132-133
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4.1
	How fast?
Most students should be able to:

· State a definition for the rate of reaction

· List ways that the rate can be measured

Some students should also be able to:

· Suggest a method for measuring the rate in a specified reaction

· Explain why a particular method of measuring the rate is suitable for a specified reaction


	In most chemical reactions that are used to study rate, a gas is made. In order for students to interpret information about a reaction graph should be produced. Using the reaction between magnesium and acid, get students to plot a graph to show the production of hydrogen over two minutes.
The reaction between hydrochloric acid and sodium thiosulphate is the classical example used to highlight how light can be used to measure the rate of reaction.

Let class interact with the simulation form the Additional CD-ROM.
	Completing the gas collection practical
Finding the definition for rate of reaction
	
	
	Questions (a) – (b) pages 134-135
Summary questions 1-3
	Practicals – see technicians guide
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4.2
	Collision theory

Most students should be able to:

· List the factors that affect the rate of reaction

· Recall a definition for collision theory

· Describe how surface area affects the rate of reaction

Some students should also be able to:

· Explain collision theory

· Apply collision theory to explain how surface area affects the rate of reaction


	Magnesium is often found in ribbons or powdered form in schools. Show the students examples of each. Ask them to predict which would have the fastest rate of reaction and why (using collision theory to explain) In their prediction they should include a word equation to represent the reaction and what observations they would expect. They could then complete the experiment and see if their prediction was correct.
Marble chips come in various sizes, but each size is within a range. Show the students samples of different marble chips. Explain that they are going to investigate the mass lost during this experiment in order to decide how the surface area affects the rate. – encourage students to consider what the variables are in the experiment (time, temperature, concentration and volume of acid, mass of marble) The investigation should then be completed and a conclusion written using collision theory

Use simulation from Additional Science CD-ROM


	Completing the practicals

	
	
	Questions (a) –(c) pages 136-137
Summary questions 1-3
	Practicals – see technicians guide
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4.3
	The effect of temperature
Most students should be able to:
· Describe how increasing the temperature of a reaction increase the rate

· List reasons why increasing the temperature increases the rate

Some students should also be able to:

· Explain how and why changing the temperature changes the rate of reaction


	Students could experimentally determine the effect of temperature on the rate of reaction by using the sodium thiosulphate reaction. – students could plot a scatter graph, drawing a line of best fit – they should then use their graph and their knowledge of collision theory to draw a conclusion
	Completing the practical
	
	
	Questions (a) – (c) pages 138-139
Summary questions 1-3
	Practical – see technician guide
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4.4
	The effect of concentration
Most students should be able to:

· State the effect on the rate if the concentration of reactants is increased or decreased

· Describe what we mean by gas pressure

· State the effect on the rate if pressure is changed in a reaction involving gases

Some students should also be able to:

· Recall a definition for concentration

· Explain the effect of changing concentration on the rate in terms of collision theory

· Explain that equal volumes of gases at the same temperature and pressure contain equal numbers of particles

· Explain the effect of changing pressure on the rate in terms of collision theory


	Students can experimentally determine the effect of concentration on rate by observing the reaction between marble chips and acid. At this point, moles have been introduced to students but not their calculation in volume. Therefore to change the concentration the volume of the acid should be diluted with water, but the volume of the mixture should remain constant in order that the reaction is a fair test. – ask the students to explain their results using collision theory.

	Completing the practical

	
	
	Questions (a) – (d) pages 140-141
Summary questions 1-3
	Practical – see technician guide
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4.5
	The effect of catalysts
Most students should be able to:

· Give a definition for a catalyst

· Give an example of an industrial process that uses a catalyst

· List the reasons why a catalyst may be used in an industrial process

Some students should also be able to:

· Explain how a catalyst works

· Explain why a catalyst would be used in an industrial process


	Hydrogen peroxide is unstable in sunlight and will decompose into oxygen and water. This process is relatively slow, but a number of catalysts can be used to speed up this reaction: chopped fresh celery; chopped fresh liver; manganese dioxide. Encourage students to investigate the gas production using the different catalysts to decide which the best is.
	Completing the practicals


	
	
	Questions (a) –(c) pages 142-143
Summary questions 1-3
	Practical – see technicians guide
	Uses of catalyst in industry saves energy and so leads to less pollution and global warming
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4.6
	Catalysts in action

Students should use their skills, knowledge and understanding of ‘How science works’ to explain and evaluate the development, advantages and disadvantages of using catalysts in industrial processes
This spread can also be used to revisit the following substantive content already covered in this chapter:

· Catalysts change the rate of chemical reactions but are not used up during the reaction. Different reactions need different catalysts.

· Catalysts are important in increasing the rate of chemical reactions and used in industrial processes to reduce costs.


	What are enzymes and how are they used in industrial processes – ask the pupils to research and produce a presentation in groups
	Working in groups
presenting
	
	
	Activities pages 144-145
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	Summary questions
Exam-style questions

How science works questions


	
	
	
	
	Pages 146-147
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5.1
	Exothermic and endothermic reactions
Most students should be able to:

· State a definition for exothermic and endothermic reactions

· List one example of an exothermic and endothermic reaction

· Recognise and endothermic or exothermic reaction when data is given

· Describe how a reaction can be monitored for its energy changes

Some students should also be able to:

· Explain the difference between exothermic and endothermic reactions


	The energy changes of a reaction can be recorded using a coffee cup calorimeter. Explain to the students that most reactions show their energy change in the form of heat, and that the reaction needs to be well insulated to prevent heat loss to the surroundings. – Ask the students to complete the displacement reaction between zinc powder and copper sulphate solution.
	Using a calorimeter to record the energy changes of a reaction.

	
	
	Questions (a) – (d) pages 148-149
Summary questions 1-2
	Practical – see technician guide
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5.2
	Energy and reversible reactions
Most students should be able to:

· Recall the test for water

· Recognise that if the forward reaction is exothermic, the reverse reaction will be endothermic

· Recognise that if the forward reaction is endothermic, the reverse reaction will be exothermic

· That the energy used or released in either direction are the same amount

Some students should also be able to:

· Explain how the temperature changes will affect the equilibrium mixture.


	The students can experimentally complete the reversible reaction of hydration/dehydration of copper sulphate crystals. Before the experiment is completed, encourage the students to think about how they will record their results. Once the practical is completed, show the exemplar work to the rest of the class and explain why it is a good way to record the results.

	Completing the practical
	
	
	Questions (a) – (b) pages 150-151
Summary questions 1-2
	Practical – see technicians guide
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5.3
	More about the Haber process
Most students should be able to:

· State the operating temperature and pressure used in the Haber process

Some students should also be able to:

· Explain the effects of changing temperature and pressure in a given reversible reaction

· Justify the choice of conditions in the Haber process


	Give the students data for the yield of the Haber process at different temperatures and different pressures. Students could then plot two graphs to show the trend in yield as these variables change. Students could then be encouraged to explain these trends using information from the Student book.

	Completing a flow chart to show the Haber process
Drawing a graph


	
	
	Questions (a) – (b) pages 152-153
Summary questions 1-2
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5.4
	Industrial dilemma

Students should use their skills, knowledge and understanding of How Science Works:

· To describe the effects of changing the conditions of temperature and pressure on a given reaction or process.

· To evaluate the conditions used in an industrial process in terms of energy requirements

This spread can be used to revisit the following substantive content already covered in this chapter:

· It is important for sustainable development as well as economic reasons to minimise energy requirements and energy wasted in industrial processes. Non-vigorous conditions means less energy is used and less is released into the environment.


	The higher the pressure, the more product is formed in the Haber process. Show students images of pressure vessels used in the lab and by industry. Encourage students to find out the safety and cost implications of running a system under high pressure.
Ask students to find out about another industrial process and its reaction conditions (e.g. metal extractions or the Contact process)
	Discovering the cost and safety implications of using pressure vessels

	
	
	Activities page 154-155
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	Summary questions
Exam-style questions

How science works questions


	
	
	
	
	Pages 156-157
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6.1
	Electrolysis – the basics
Most students should be able to:

· State a definition for electrolysis

· Recognise which compounds will undergo electrolysis

· Add state symbols to an equation

· Predict the products of molten electrolysis

Some students should also be able to:

· Explain how electrolysis occurs


	A classic demonstration of electrolysis involved in the decomposition of lead bromide. This is chosen as it is an ionic solid with a relatively low melting points. The reaction does produce lead and bromine and therefore should be completed in a fume cupboard. Demonstrate the experiment and use questions and answers to extract observations from the students.
Students could complete their own electrolysis experiment, however this cannot be completed for a molten liquid, a solution must be used. To prevent any confusion due to water producing oxygen or hydrogen, copper chloride solution should be used. Students should be given a set of questions to consider as they complete the reaction to channel their thoughts
	Completing the electrolysis practical
Drawing a labelled diagram of the electrolysis equipment


	
	
	Questions (a ) – (d) pages 158-159
Summary questions 1-3
	Practical – see technicians guide
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6.2
	Changes at the electrodes
Most students should be able to:

· Recall the transfer of electrons at the anode and cathode

· Recognise oxidation and reduction at the electrodes

· Predict the products of electrolysis

Some students should also be able to:

· Explain the transfer of electrons in electrolysis

· Construct half equations

· Explain how water affects the products of electrolysis
	Show the students a sample of potassium chloride and ask them to predict the products of the reaction if the compound was molten. Encourage a student to write a balanced symbol equation on the board. Then put a small piece of potassium in a trough full of water. Now ask student to predict the products if a solution of potassium chloride were electrolysed.
Then allow the students to complete the experiment to find out if they were correct.
	Completing half equations
Completing practical
	
	
	Questions (a ) – (b) pages 160-161
Summary questions 1-2
	Practical – see technicians guide
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6.3
	Electrolysing brine

Most students should be able to:

· Recall the products of the electrolysis of brine

· List some uses of the products of the electrolysis of brine

Some students should also be able to:

· Explain how brine can be electrolysed

· Generate half equations for the electrolysis of brine


	Students can complete their own electrolysis of sodium chloride.
	Completing the practical
	
	
	Questions (a) – (d) page 162-163

Summary questions 1-2
	Practical – see technicians guide
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6.4
	Purifying copper

Most students should be able to:

· State how copper is purified using electrolysis
Some students should also be able to:

· Explain what happens at the electrodes during purification of copper

· Construct the half equations for the purification of copper


	Supply students with the parts of a diagram of the electrolysis of copper for purification. They should assemble the full diagram from the pieces then label the image, including explanations to explain how copper is purified in this process.
Students can complete their own purification of copper, in order to compare active and inert electrodes; encourage the students to work in pairs. One student could complete the electrolysis with carbon electrodes and the other complete using copper electrodes.


	Completing the purification of copper activity
	
	
	Questions (a) – (d) pages 164-165
Summary questions 1-2
	Practical – see technicians guide
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6.5
	To build or not to build?
Students should use their skills, knowledge and understanding of ‘How science works’:

· To explain and evaluate processes that use the principles described in this unit

This spread can be used to revisit the following substantive content covered in this chapter:

· Passing an electric current through ionic substances that are molten or in solution breaks them down into elements. This process is called electrolysis.


	Encourage students to create a debate between the Brine company and a group of protestors
They can research on the internet and then hold a debate in the classroom.
	Working a s a team in a debate
	
	
	Questions 1-3
Activity page 166-167
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	Summary questions
Exam-style questions

How science works questions


	
	
	
	
	Page 168-169
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7.1
	Acids and alkalis
Most students should be able to:

· List the properties of acids and alkalis

· Given an example of an acid and alkali

· Recognise if a chemical is an acid or alkali if the pH is given

· Recognise a neutralisation reaction

Some students should also be able to:

· Explain in terms of ions what an acid and alkali are.


	Ask students to create a colourful poster to display the universal indicator chart. A common misconception is starting the chart from pH 1, but it should actually start from pH 0. Students could then use secondary sources of data to put everyday and lab examples of chemicals onto their poster.
Students could test a variety of chemicals using universal indicator to find out their pH. Encourage them to design their own results table for the experiment. Then ask then to draw conclusions from their results. Hopefully they will realise that, with everyday chemicals, some acids can be eaten, whereas most alkalis are cleaning products.


	Completing the practical testing of pH.

	
	
	Questions (a) –(d) page 170-171
Summary questions 1-2
	Practical – see technician guide
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7.2
	Making salts from metals and bases
Most students should be able to:

· Define neutralisation

· Name the slat formed if the acid and alkali are given

· Complete symbol equations including state symbols

· Write the ionic equation for neutralisation

· Write general word equations for neutralisation reactions


	Students have frequently had the experience of neutralisation of an acid with an alkali. However, they may not have had the experience using an insoluble base. Show the students some copper oxide and allow them to try to dissolve it in water. Then allow students to prepare copper sulphate crystals using this method.
	Completing a neutralisation practical

	
	
	Questions (a) – (c) pages 172-173
Summary questions 1-2
	Practical –see technician guide
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7.3
	Making salts from solutions
Most students should be able to:
· Record a method to make soluble salts

· Record a method to make insoluble salts

· State what a precipitation reaction is and recognise examples

Some students should also be able to:

· Suggest a method for making a named salt

· Explain what precipitation is in terms of ions involved


	Students could show experimentally that ammonia is very soluble and makes an alkali. They could then record this experiment with a fully labelled diagram to explain the observations. Then encourage them to include information about what ammonium hydroxide can be used for.
Students could make an insoluble salt. Encourage them to record this in a step-by-step method including an equipment list. Also the students could generate the word equation or balanced symbol equation.
	Making an insoluble salt

	
	
	Questions (a) – (b) pages 174-175
Summary questions 1-2
	Practical – see technicians guide
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7.4
	It’s all in the soil
Students should use their skills, knowledge and understanding of ‘How science works’:

· To explain and evaluate processes that use principles described in this unit

This spread can be used to revisit the substantive content below:

· … precipitation can be used to remove unwanted ions from solution, for example in treating water for drinking or in treating effluent.


	Encourage students to find out the chemical processes involved in purifying water for drinking purposes. They could display the processes as a flow chart.
Students could make ammonium sulphate – a fertiliser.

A number of plants have nitrogen-fixing bacteria in root nodules. Encourage students to find out how these plants provide their own fertilisers and how farmers can utilise them in crop rotations.


	Making a fertiliser

	
	
	Activities page 176-177
	Practical – see technicians guide
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	Summary questions
Exam-style questions

How science works questions


	
	
	
	
	Pages 178-179
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	Examination style questions


	
	
	
	
	Page 180-181
	
	


