Year 10 Chemistry: Structure and bonding / stoichiometry I

	Topic
	Syllabus statements

	Models in chemistry
	N/A

	Covalent bonding
	Describe the formation of single covalent bonds

Describe the electron arrangement in more complex covalent molecules such as N2, C2H4, CH3OH and CO2

	Giant covalent structures
	Describe giant covalent structures (diamond and graphite)

Relate these structures to uses

Describe the macromolecular structure of silicon (IV) oxide

Describe the similarity in properties between diamond and SiO2, related to their structures

	Ionic bonding
	Describe the formation of ionic bonds between elements from Groups I and VII

Describe the formation of ionic bonds between metallic and non-metallic elements

Describe the lattice structure of ionic compounds as a regular arrangement of alternating positive and negative ions

	Formulae of compounds
	Use  the  symbols  of  the  elements  and write the formulae of simple compounds

Deduce  the  formula  of  a  simple compound  from  the  relative  numbers  of atoms present

Deduce  the  formula  of  a  simple compound  from  a  model  or  a diagrammatic representation

Construct word  equations  and  simple balanced chemical equations

Determine the  formula  of  an  ionic compound  from  the  charges  on  the  ions present

Construct equations  with  state  symbols, including ionic equations

Deduce the  balanced  equation  for  a chemical  reaction,  given  relevant information

	Mole calculations
	Define relative atomic mass, Ar

Define relative molecular mass,  Mr,  as the  sum  of  the  relative  atomic  masses (relative formula mass or Mr will be used for ionic compounds) (Calculations  involving  reacting  masses may  be  set  involving  simple  proportions. Calculations  will  not  involve  the  mole concept.)
Define  the  mole  and  the  Avogadro constant

Calculate % yield and % purity

Use the molar  gas  volume,  taken  as  24 dm3 at room temperature and pressure

Calculate stoichiometric reacting masses and volumes of  gases  and  solutions, solution  concentrations  expressed  in g/dm3  and  mol/dm3.    (Calculations involving the idea  of  limiting  reactants may be set.  Questions on the gas  laws and  the  conversion  of  gaseous  volumes to  different  temperatures  and  pressures will not be set.)

Calculate  empirical  formulae  and molecular formulae

	Metals

Alloys
	Describe alloys, such as brass, as a mixture of metals

Describe metallic bonding as a lattice of positive ions in a sea of electrons and use this to describe the electrical conductivity and malleability of metals

Explain why metals are often used in the form of alloys

Identify representations of alloys from diagrams of structure.

	Rules for determining structure
	N/A

	Rules for determining structure
	N/A

	Structure – property relationship
	Describe the differences in volatility, solubility and electrical conductivity between ionic and covalent compounds

Making glass


Calendar

	Week starting
	Work to be covered

	Week 1
	C5.2. Models.
Discuss qu.5 p.89 on the limitations of maps and models 

Use model kits to make models of the molecules in fig.5.15 and then do qu.6.

Use data books sections 2-3 to do qu.7&8 

Data books needed



	Week 1
	C5.3. Simple molecular structures and giant molecular structures.

Work through qu.7-13

Watch demo of the conductivity of graphite

Produce a poster to show the differences in physical properties between simple molecular structures and giant molecular structures. The poster must show how the physical properties relate to the bonding within the substance. It must include:

Iodine, hydrogen, graphite, diamond, silicon dioxide



	Week 1
	Research on water

Usually, the higher the molecular mass of something, the higher its boiling point. Water has a molecular mass of 18 and is a liquid. Chlorine has a molecular mass of 71, but it’s a gas. Why? Write a short summary of what you’ve found out (clue – look up ‘hydrogen-bonding.’ 

Try http://www.crocodile-clips.com/absorb/AC4/sample/LR1101.html - this is really excellent. For more detail, go to http://www.chelationtherapyonline.com/technical/p93.htm


	Week 2
	Covalent Bonding

Read through section 8.4 and draw diagrams of the bonding in the following molecules:

Hydrogen, ammonia, hydrogen chloride, water, methane, carbon dioxide, nitrogen, PH3, H2S, C2H6 (ethane) C2H4 (ethene), CH3OH (methanol).



	Week 2
	C5.4. Ionic compounds

Work through qu.14-16 and qu.17-19

Read section 8.1 and draw ionic bonding diagrams of:

Sodium chloride, magnesium fluoride, aluminium oxide

 Produce a poster to show the physical properties of ionic structures. The poster must show how the physical properties relate to the bonding within the substance. It must include: lattices, cations and anions, electrostatic forces.

Ramsden p.82 q.22, 23. (Revision of the differences between all kinds of bonding)



	Week 2
	Box 2/3 Formulae of ionic compounds

Work through Qu.20-22 p.100 and Qu.1-3 Ramsden p.75



	Week 2
	Presentation

Produce a 10-minute presentation called ‘Structure and bonding.’ It could be Power point, OHP or whatever. I will run a short session on how to put together a good presentation.

It must include a one-page handout summarising the main points of the topic and must involve everyone in your group.



	Week 3
	C5.5. Using a key to identify the type of bonding in a substance 

Work through Qu.23-26



	Week 3
	C7.2 and C7.3 – Metals and alloys 

Work through qu.3-7

Write a short essay called metals and alloys. Include the terms: Grains, malleability, dislocation, impurity, polycrystalline. (assessed)

Make a table of different alloys, their uses and properties

Qu 1-2 p.218.
Metal structure – Ramsden p.210-11

A list of alloys and their uses can be found in Ramsden p.217-8



	Week 3
	Expt. C7B. Analysis of an alloy

Carry out the experiment



	Week 4
	C5.7. Writing equations

Work through 27-30



	Week 4
	Box 4 & 5. Molar mass

Read through the boxes and work through Qu 31-33



	Week 4
	Box 6 & 7. Calculations on amounts

Read through the boxes and work through Qu 34-37



	Week 5
	Molar gas volume and concentrations

Make notes on molar gas volume and concentration

Problems



	Week 5
	Summary

Make a table summarizing the differences between ionic and covalent compounds (eg. Ramsden p.79)

Revision questions (Ramsden qu.1-4 p.80 & 1-24 pp.81-3)

Problem set (assessed)



	Week 5
	Sheet C5D. Comprehension exercise on crystallography (assessed)
Test



Note: ‘C numbers’ (e.g. C5.2) refer to Nuffield co-ordinated science: chemistry.

Assessment

	Item
	Date due
	Weighting

	Problem set
	Week 5
	30%

	Essay on metals and alloys
	Week 4
	10%

	Comprehension exercise
	After week 5
	10%

	Test
	Week 5
	50%


Checklist from the syllabus.

1. Describe the formation of single covalent bonds

2. Describe the electron arrangement in more complex covalent molecules such as N2, C2H4, CH3OH and CO2

3. Describe giant covalent structures (diamond and graphite)

4. Relate these structures to uses

5. Describe the macromolecular structure of silicon (IV) oxide

6. Describe the similarity in properties between diamond and SiO2, related to their structures

7. Describe the formation of ionic bonds between elements from Groups I and VII

8. Describe the formation of ionic bonds between metallic and non-metallic elements

9. Describe the lattice structure of ionic compounds as a regular arrangement of alternating positive and negative ions

10. Describe alloys, such as brass, as a mixture of metals

11. Describe metallic bonding as a lattice of positive ions in a sea of electrons and use this to describe the electrical conductivity and malleability of metals

12. Describe the differences in volatility, solubility and electrical conductivity between ionic and covalent compounds

