Chemical Sciences Program 2014 Year 9 AEP
AUSTRALIAN CURRICULUM CONTENT DESCRIPTIONS 
	Science Understanding

	· All matter is made of atoms which are composed of protons, neutrons and electrons; natural radioactivity arises from the decay of nuclei in atoms (ACSSU177)
· Chemical reactions involve rearranging atoms to form new substances; during a chemical reaction mass is not created or destroyed (ACSSU178)
· Chemical reactions, including combustion and the reactions of acids, are important in both non-living and living systems and involve energy transfer (ACSSU179)


	Science as a Human Endeavour

	             Nature and Development of science

· Scientific understanding, including models and theories, are contestable and are refined over time through a process of review by the scientific community (ACSHE157)
· Advances in scientific understanding often rely on developments in technology and technological advances are often linked to scientific discoveries (ACSHE158)
             Use and influence of science

· People can use scientific knowledge to evaluate whether they should accept claims, explanations or predictions (ACSHE160)
· Advances in science and emerging sciences and technologies can significantly affect people’s lives, including generating new career opportunities (ACSHE161)
· The values and needs of contemporary society can influence the focus of scientific research (ACSHE228)


	Science Inquiry Skills

	Questioning and predicting

· Formulate questions or hypotheses that can be investigated scientifically (ACSIS164)

Planning and conducting
· Plan, select and use appropriate investigation methods, including field work and laboratory experimentation, to collect reliable data; assess risk and address ethical issues associated with these methods (ACSIS165)
· Select and use appropriate equipment, including digital technologies, to systematically and accurately collect and record data (ACSIS166)
Processing and analysing data and information

· Analyse patterns and trends in data, including describing relationships between variables and identifying inconsistencies (ACSIS169)
· Use knowledge of scientific concepts to draw conclusions that are consistent with evidence (ACSIS170)

Evaluating
· Evaluate conclusions, including identifying sources of uncertainty and possible alternative explanations, and describe specific ways to improve the quality of the data (ACSIS171)
· Critically and analyse the validity of information in secondary sources and evaluate the approaches used to solve problems (ACSIS172)
Communicating
· Communicate scientific ideas and information for a particular purpose, including constructing evidence-based arguments and using appropriate scientific language, conventions and representations (ACSIS174)


	Vocabulary – These terms are important in conveying your understanding in Chemical Sciences

acid
aerobic respiration
alkali
alkaline solution
allotrope
alloy
alpha decay
alpha particle
alpha radiation
anaerobic respiration
anion
atom
atomic number
atomic symbol
base
beta decay
beta particle
beta radiation
brittle
cation
chemical equation
chemical formula
chlorophyll
combustion
compound
concentration
conductivity
cosmic radiation
corrosion
crystal lattice
density
diffusion
dose
ductile
electromagnetic radiation
electron
electron configuration
electron shell
element
endothermic
exothermic
fission reaction
fusion reaction
gamma decay
gamma particle

gamma radiation

half-life

hydrogen ions

hydroxide ions

indicator

isotope

ion

ionic bond

ionic compound

ionising radiation
litmus paper
lustrous
malleable
mass number
molecular
molecule

monatomic

mutation

neutralisation

neutron

non-ionising radiation

non-metal

nuclear decay

nuclear radiation

nucleus

Periodic table

pH

photosynthesis

product

proton

radiation burn

radiation sickness

radioactive

radioisotope

reactant

respiration

sievert

solubility

stable nuclei

terrestrial radiation

unstable nuclei

word equation




Chemical Science Program 2014 Year 9 AEP`








	
	Content Description
	Week
	Teaching Plan
	References
	Homework & Assessment

	Metals & Non-Metals
	All matter is made of atoms

which are composed of protons, neutrons and electrons; natural

radioactivity arises from the

decay of nuclei in atoms

· describing and modelling 
the structure of atoms in terms of the nucleus, protons, neutrons and electrons

· comparing the mass and  
charge of protons, neutrons and electrons

· describing in simple terms how alpha and beta particles and gamma radiation are released from unstable atoms
	1
	Metallic and Non-Metallic Elements

· Define matter, substances and materials.

· Classify substances as metallic or non-metallic and identify properties of metallic and non-metallic substances.

· Measure properties of metals and non-metals e.g. conductivity, density.

· Introduce the concept of an element as a pure substance made up of only one type of particle.

· Learn the names and chemical symbols of common elements.

· Introduce the periodic table and identify common metallic and non-metallic elements on the periodic table.
	Pearson Science 9

Chapter 2.1:  pp. 38 – 46

Questions

Chapter 2.1 Unit Review, p. 44


Practical Activities
2.1 – 1. Making steel stronger, 
          p. 45

2.1 - 2. Making oxygen, p. 46

	HW 1: Pearson Science 9 A. B. 
2.1 – Comparing Alloys, 
         p. 14

2.2 – Changing the 
         strength, pp. 15 – 
         16

2.3 – Dental filings, pp. 
        17 - 19


	
	Content Description
	Week
	Teaching Plan
	References
	Homework & Assessment

	Atoms & Ions
	All matter is made of atoms

which are composed of protons, neutrons and electrons; natural

radioactivity arises from the

decay of nuclei in atoms

· describing and modelling 
the structure of atoms in terms of the nucleus, protons, neutrons and electrons

· comparing the mass and  
charge of protons, neutrons and electrons

· describing in simple terms how alpha and beta particles and gamma radiation are released from unstable atoms

	2
	Atoms

· Explain that all substances are made up of particles called atoms

· Compare elements and compounds on the atomic level

· Compare monatomic, molecular and lattice elements and compounds

· Examine the structure of an atom in more detail

· Investigate the development of different atomic models.

· Investigate Rutherford’s experiment and the nuclear atomic model

· Introduce the atomic symbol and define the atomic number, mass number and isotopes

· Practice calculating the number of protons, neutrons and electrons from the atomic symbol and vice versa
· Electron configuration
· Shapes 
	Pearson Science 9

Chapter 1.1:  pp. 1 -12

Questions
Chapter 1.1 Unit Review, p. 10


Practical Activities
1.1 - Experimenting Like 
        Rutherford, p. 11


1.2 – Indirect Observation of 
         Electron Shells p. 
         (using spray bottles instead)


Atomic Theory I/ Atomic Theory II/ Early Ideas About Matter (ICT):
http://www.visionlearning.com/en/library/sub/Chemistry/1/Atomic-Theory-and-Structure/9
	HW 2: Pearson Science 9 A. B.
1.1 – Atomic Symbols, 
         p. 1
1.2 – Isotopes, pp. 2 – 
         3
1.3 – Model Scientists, 
         pp. 4 - 5


	
	
	3
	Ions

· Explain that the electrons in the electron cloud are confined to electron shells

· Practice calculating electron configurations and drawing electron shell diagrams for neutral atoms up to argon.

· Introduce ions as atoms that have lost or gain electrons in their outer shell and are therefore charged.

· Draw electron shell diagrams for ions

· Familiarise students with common monatomic ions – looking at ion names symbols.
	Pearson Science 9

Chapter 1.2:  pp 13 - 20

Questions

Chapter 1.2 - Unit Review, p. 18

Practical Activities
1.2 – 1.  Making Ionic Compounds, 
         pp. 19


1.2 – 2. Detecting Ions by Indirect 

         Observation 
         pp. 20
	
HW 3: Pearson Science 9 A. B. 

1.4 – Electronic 
         Configurations of 
         Ions, pp. 6 - 7


	
	Content Description
	Week
	Teaching Plan
	References
	Homework & Assessment

	Nuclear Reactions, Radioactvity and Radiation
	All matter is made of atoms

which are composed of protons, neutrons and electrons; natural

radioactivity arises from the

decay of nuclei in atoms

· describing and modelling 
the structure of atoms in terms of the nucleus, protons, neutrons and electrons

· comparing the mass and  
charge of protons, neutrons and electrons

· describing in simple terms how alpha and beta particles and gamma radiation are released from unstable atoms

	4 - 5


	Nuclear Reactions and Radioactivity

· Extend the definition of isotope to include stable and
 radioactive isotopes

· Introduce the concept of a nuclear reaction (or nuclear decay) and the only method for achieving transmutation of an element.

· Examine the processes of alpha, beta and gamma decay

· Compare the properties of alpha, beta and gamma particles (radiation)

· Introduce the concept of a half-life and investigate how half-life is used for carbon dating.
· Nuclear Reactions

Effects and Uses of Radiation
· Explain the term ionizing radiation and identify types of ionising radiation.

· Describe how ionizing radiation can cause radiation burns,
 radiation sickness, cancers and mutations.

· Compare the different types of ionising radiation in terms of ionisation ability and penetrability.

· Examine radiation dose and the different measures of dose.

· Compare the dose of radiation from different sources.

· Compare the effects of receiving different doses of radiation.

· Investigate or research different ways in which radiation can be used e.g. x-rays; radiotherapy, radioimaging, sterilization, food preservation, thickness detection, smoke detectors.
· Nuclear binding energy

	Pearson Science  9

Chapter 1.3: pp. 21-31

Questions
Chapter 1.3 - Unit Review, p. 30

End of Chapter Review 1, p. 32

Thinking Scientifically Chapter 1, pp. 33 – 34

Practical Activities
1.3 – 1. Half-Life

          p. 31

Exploring Physics Stage 2
Nuclear Physics Section

	
HW 4: Pearson Science 9


1.6 – Half-life decay, pp.
         9 - 10
1.7 – Nuclear strikes 
         close to home, pp. 
         11 - 12
HW 5: Pearson Science 9

 1.8 – Literacy Review, 
          p. 13
TEST 1:
Covering Wk 1 – 5 


	
	Content Description
	Week
	Teaching Plan
	References
	Homework & Assessment

	Chemical Reactions, Acids & Bases
	Chemical reactions involve

rearranging atoms to form new

substances; during a chemical

reaction mass is not created or

destroyed 
· identifying reactants and

products in chemical reactions

· modelling chemical reactions in terms of rearrangement of atoms

· describing observed reactions

· using word equations

· considering the role of energy in chemical reactions

· recognising that the conservation of mass in a

chemical reaction can be

demonstrated by simple

chemical equations

Chemical reactions, including

combustion and the reactions of

acids, are important in both non-living and living systems and

involve energy transfer

· investigating reactions of acids with metals, bases, and carbonates

· investigating a range of different reactions to classify them as exothermic or endothermic

· recognising the role of oxygen in combustion reactions and comparing combustion with other oxidation reactions

· comparing respiration and photosynthesis and their role in biological processes

· describing how the products of combustion reactions affect the environment
	6 - 8

	Chemical Reactions on the Atomic Scale

· Revise the concept of chemical change and chemical reaction

· Explain that in chemical reactions, new substances are formed by rearranging the atoms in the reactants to form the products – but the atoms do not change (transmutate) nor are they created or destroyed (conservation of mass).

· Model the re-arrangement of atoms using simple reactions whose equations are balanced without the need to add coefficients.

· Practice writing word equations and balanced formula equations. 
Acids and Bases

· Introduce acids and bases and examples of chemicals that readily undergo chemical reactions

· Explore the properties and uses of acids

· Explore the properties and uses of bases

· Introduce the pH scale

· Use pH indicators to measure the pH of acids and bases.

· Create your own pH scale using red cabbage or coloured flowers.
· Titrations (concentrating on the equipment)


Reactions of Acids and Bases

· Explore the following reactions, providing general word equations and practical examples:

- Neutralization reactions

            - Acid-metal reactions => hydrogen pop test
            - Acid-carbonate reactions => limewater 
              test
            - Acid-hydrogen carbonate reactions => 
              limewater test
	Pearson Science 9
Chapter 2.3:  pp. 56 - 63

Chapter 3.1: p. 69
Chapter 3.2: pp. 77 – 84

Questions
Chapter 2.3 - Unit Review, p. 61

Chapter 3.2 – Unit Review, p. 82

Practical Activities
2.3 – 1. Red cabbage indicator, 
         pp. 62 – 63

2.3 – 2. Green eggs, p. 63

2.3 – 3. pH Column, p. 63

3.1 – 1. Conservation of mass, 
         pp. 74 


3.2 – 1. Making hydrogen, p. 83

3.2 -  2. Evaluating antacids, p. 84


	HW 6: Pearson Science 9 A. B. 

3.1 – Analysing a 
         reaction, p. 26
3.2 – Balancing 
        chemical reactions.  
        p. 27

HW 7: Pearson Science 9 A. B. 

2.6 – pH and indicator, 
         p. 24

3.3 – Sulfuric acid, pp. 
         28 - 29
HW 8: Pearson Science 9 A. B. 
3.4 – Acid Rain, p. 30

INVESTIGATION
(WK 8)


	
	Content Description
	Week
	Teaching Plan
	References
	Homework & Assessment

	Combustion, Corrosion & Respiration
	Chemical reactions involve

rearranging atoms to form new

substances; during a chemical

reaction mass is not created or

destroyed 
· identifying reactants and

products in chemical reactions

· modelling chemical reactions in terms of rearrangement of atoms

· describing observed reactions

· using word equations

· considering the role of energy in chemical reactions

· recognising that the conservation of mass in a

chemical reaction can be

demonstrated by simple

chemical equations

Chemical reactions, including

combustion and the reactions of

acids, are important in both non-living and living systems and

involve energy transfer

· investigating reactions of acids with metals, bases, and carbonates

· investigating a range of different reactions to classify them as exothermic or endothermic

· recognising the role of oxygen in combustion reactions and comparing combustion with other oxidation reactions

· comparing respiration and photosynthesis and their role in biological processes
· describing how the products of combustion reactions affect the environment
	9 - 10


	Combustion Reactions

· Introduce the concept of exothermic and endothermic reactions. 

· Identify examples of exothermic and endothermic reactions

· Explain that combustion is an extreme example of an exothermic reaction.

· Explain the role of oxygen in combustion e.g. what happens to a candle when you remove the oxygen? Why does the mass of magnesium ribbon increase when you burn it?

· Practice writing word and formula equations for simple combustion reactions
Corrosion and Respiration

· Extend the concept of oxidation to include corrosion of iron and other metals.

· Explain that respiration is another form of oxidation reaction that is exothermic and is how we get our energy from food.

· Write the word and formula equations for respiration.

· Compare the process of respiration with photosynthesis

· Construct a flow diagram to show that the energy that we get from our food originates from the Sun through the processes

of respiration and photosynthesis.
	Pearson Science 9

Chapter 3.1:  pp. 68 - 76
Chapter 3.3: pp. 85 – 95

Questions
Chapter 3.1 - Unit Review, p. 61

Chapter 3.3 – Unit Review, p. 82

Practical Activities


3.2 – 2. Conservation of mass in combustion reactions, p. 75

3.1 – 3. Cracker combustion, p. 76

3.3 – 1. Looking at stomata, p. 91

3.2 -  2. Testing leaves for starch, 
         pp. 92 - 93

3.3 – 3. Respiring plants, pp. 93

	
HW 9: Pearson Science 9 A. B. 
3.5 – Light and Dark 
         reactions, pp. 31 -
         32
3.6 – Rate of 
         photosynthesis, 
         pp. 33 - 34

HW 10: Pearson Science 9 A. B.

3.7 – Anaerobic   
        Respiration, p. 35 
        – 36

3.8 – Literacy Review, p.
         37

TEST 2:
Week 6 - 10


	Year 9 Achievement Standard

By the end of Year 9, students should be able to:

·  explain chemical processes and natural radioactivity in terms of atoms and energy transfers
·  describe examples of important chemical reactions.

Students should also be able to:
· describe social and technological factors that have influenced scientific developments and predict how future applications of science and technology may affect people’s lives.
· design questions that can be investigated using a range of inquiry skills.
· Design methods that include the control and accurate measurement of variables and systematic collection of data.
· Describe how they considered ethics and safety.

· Analyse trends in data, identify relationships between variables and reveal inconsistencies in results.

· Analyse their methods and the quality of their data.

· Explain specific actions to improve the quality of their evidence.

· Evaluate others’ methods and explanations from a scientific perspective.

· Use appropriate language and representations when communicating their findings and ideas to specific audiences.




Assessment Structure 

	Assessment Type
	Task Description
	Week
	Semester Task Weighting

	Test

	Test 1: Content from Week 1 – 5 

	5
	35 %

	Investigation

	Acid & Base/Reactions
	8
	20 %

	Test

	Test 2: Content from Week 6 - 8
	10
	35 %

	Teacher Mark

	Homework/short tests/assignments/experiments etc
	 Ongoing
	10 %


