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Year 11 Unit 1& 2 Chemistry Programme 2017
	Term and Week
	Content


	Assessment Items
	Student guide

Essential Chem
	Lab work

Stawa lab manual
	Internet and other

	Term 1 2017
Week 1 

Weds
1 Feb 


	Atomic Structure

· Findings from a range of scientific experiments contributed to the understanding of the atom, enabling scientists, including Dalton, Thomson, Rutherford, Bohr and Chadwick to develop models of atomic structure and make reliable predictions about the mass, charge and location of the sub-atomic particles.

· the presence of specific ions in solutions can be identified by observing the colour of the solution and  flame tests 

· flame tests and atomic absorption spectroscopy (AAS) are analytical techniques that can be used to identify elements; these methods rely on electron transfer between atomic energy levels and are shown by line spectra


	
	2.2-2.9

2.10

Essential Chem Set 3

STAWA Set 12
	Experiment  8:

Fireworks and flame tests (page 28)

Experiment  9:

Emission spectra (page 29)
	https://www.khanacademy.org/computer-programming/interact-absorption-lines/2226438064 

	Term 1

Week 2

6 Feb
	· elements are represented by symbols

· atoms can be modelled as a nucleus, surrounded by electrons in distinct energy levels, held together by electrostatic forces of attraction between the nucleus and electrons; the location of electrons within atoms can be represented using electron configurations

· the relative atomic mass (atomic weight), Ar is the ratio of the average mass of the atom to 1/12 the mass of an atom of 12C; relative atomic masses of the elements are calculated from their isotopic composition 

· isotopes are atoms of an element with the same number of protons but different numbers of neutrons and are represented in the form A X (IUPAC) or X-A

· isotopes of an element have the same electron configuration and possess similar chemical properties but have different physical properties 

· mass spectrometry involves the ionisation of substances and the separation and detection of the resulting ions; the spectra which are generated can be analysed to determine the isotopic composition of elements and interpreted to determine relative atomic mass
	
	1.7

1.8

1.9

1.10

1.11

Essential Chemistry Set 2

STAWA Set 7

STAWA Set 8
	Experiment 1: Mixtures (page 10)


	


	Term and Week
	Content
	Assessment Items
	Student guide 

Essential Chem
	Lab work

Stawa lab manual
	Internet & other

	Term 1

Week 3

13 Feb
	Mixtures and Pure Substances

· materials are:

 pure substances with distinct measurable properties, including melting and boiling points, reactivity, hardness and density; 

or mixtures with properties dependent on the identity and relative amounts of the substances that make up the mixture 

· pure substances may be elements or compounds which consist of atoms of two or more elements chemically combined; the formulae of compounds indicate the relative numbers of atoms of each element in the compound

· nanomaterials are substances that contain particles in the size range 1–100 nm and have specific properties relating to the size of these particles which may differ from those of the bulk material

· differences in the physical properties of substances in a mixture, including particle size, solubility, density, and boiling point, can be used to separate them 

	
	3.1

3.2

Essential Chem Set 4


	Experiment 2: Separation by filtration and crystallisation (page 13)
Experiment 6: Pure substance or mixture (page 19)

	

	Term 1

Week 4

20 Feb
	Reactions, equations and stoichiometry

· molecular formulae represent the number and type of atoms present in the molecules (refer to Appendix 2)

· the formulae of ionic compounds can be determined from the charges on the relevant ions (refer to Appendix 2)

· percentage composition of a compound can be calculated from the relative atomic masses of the elements in the compound and the formula of the compound

· chemical reactions can be represented by chemical equations; balanced chemical equations indicate the relative numbers of particles (atoms, molecules or ions) that are involved in the reaction


	Lab Test Thursday/Friday
	4.1

4.2

4.3

4.4

4.5

4.6

Essential Chem Set 5

STAWA Set 13
6.1

6.2

6.3

6.4

Essential Chem Set 8
	Experiment 21:

Chemical reactions (page 51)


	

	Term 1

Week 5

27 Feb

	Electronic Structure and The Periodic Table 

· the ability of atoms to form chemical bonds can be explained by the arrangement of electrons in the atom and in particular by the stability of the valence electron shell 

· the structure of the periodic table is based on the atomic number and the properties of the elements 

· the valency is a measure of the bonding capacity of an atom 

ions are atoms or groups of atoms that are electrically charged due to a loss or gain of electrons; ions are represented by formulae which include the number of constituent atoms and the charge of the ion 
(for example, O2–, SO42–)
	
	7.1

7.2

7.3-7.4

7.5

Essential Chemistry Set 9


	Experiment 16:

Empirical formula of MgO                (page 44)

	

	Term 1

Week 6

7 March

4 Day Week


	Bonding

· observable properties, including vapour pressure, melting point, boiling point and solubility, can be explained by considering the nature and strength of intermolecular forces within a covalent molecular substance 

· understand how the atomic model and models of bonding explain the structure and properties of elements and compounds 

· the type of bonding within ionic, metallic and covalent substances explains their physical properties, including melting and boiling points, conductivity of both electricity and heat and hardness 

· chemical bonds are caused by electrostatic attractions that arise because of the sharing or transfer of electrons between participating atoms;
· metallic bonding can be modelled as a regular arrangement of atoms with electrostatic forces of attraction between the nuclei of these atoms and their delocalised electrons that are able to move within the three dimensional lattice

· the metallic bonding model can be used to explain the properties of metals, including malleability, thermal conductivity, generally high melting point and electrical conductivity; covalent bonding can be modelled as the sharing of pairs of electrons resulting in electrostatic forces of attraction between the shared electrons and the nuclei of adjacent atoms 

· ionic bonding can be modelled as a regular arrangement of positively and negatively charged ions in a crystalline lattice with electrostatic forces of attraction between oppositely charged ions

· the ionic bonding model can be used to explain the properties of ionic compounds, including high melting point, brittleness and non-conductivity in the solid state; the ability of ionic compounds to conduct electricity when molten or in aqueous solution can be explained by the breaking of the bonds in the lattice to give mobile ions

	Period 0 Test Wed March 8


	8.1

8.2

Essential Chem Set 10

8.3

Essential Chem Set 11


	Experiment  13:

Bonding and conductivity     (page 36)


	Spice: Structure and Bonding




	Term and week
	Content
	Assessment Items
	Student guide 

Essential Chem
	Lab work

Stawa lab manual
	Internet & other

	Term 1

Week 7

13 March
	· the properties of covalent molecular substances, including low melting point, can be explained by their structure and the weak intermolecular forces between molecules; their non-conductivity in the solid and liquid/molten states can be explained by the absence of mobile charged particles in their molecular structure

· molecular structural formulae (condensed or showing bonds) can be used to show the arrangement of atoms and bonding in covalent molecular substances

· the properties of covalent network substances, including high melting point, hardness and electrical conductivity, are explained by modelling covalent networks as three-dimensional structures that comprise covalently bonded atoms

· 
	Hand Out Nanotechnology Extended response

	8.4

8.5

8.6                                                     
Essential Chem Set 12

	Experiment 14 Bonding and Solubility (page 39)
	

	Term 1

Week 8

20 March

	· elemental carbon exists as a range of allotropes, including graphite, diamond and fullerenes, with significantly different structures and physical properties 

Properties and structure of materials

· Matter at the nanoscale can be manipulated to create new materials, composites and devices; the different characteristics of nanomaterials can be used to provide commercially available products. As products are designed on the basis of properties which are different from the bulk material, their use can be associated with potential risks to health, safety and the environment and this has led to regulations being developed to address new and existing nanoform materials.

	Extended Response

Nanotech Validation Test
	8.8

Essential Chem Set 13

8.9

8.10
8.11-8.14

Essential Chem Set 14


	
	Nano colloidal gold

(See Dhue)


	Term and Week
	Content
	Assessment Items
	Study Guide

Essential Chem
	Lab work

Stawa Lab manual
	Internet and other

	Term 1

Week 9

27 March

	Periodicity

· the elements of the periodic table show trends across periods and down main groups, including in atomic radii, valencies, 1st ionisation energy and electronegativity as exemplified by groups 1, 2, 13–18 and period 3


	
	9.1

9.2

9.3

9.4

9.5-9.6

Essential Chemistry Set 15 


	
	

	Term 1 Week 10

3 April
	Investigations in Chemistry

Mole concept 

· the mole is a precisely defined quantity of matter equal to Avogadro’s number of particles 

· the mole concept relates mass, moles and molar mass and, with the Law of Conservation of Mass; can be used to calculate the masses of reactants and products in a chemical reaction


	Investigation
	5.1

5.2

Essential Chem Set 6

5.3

5.4

Essential Chem Set 7
10.1

10.2

10.3

10.4


10.5

10.6

Essential Chem Set 16


	
	

	Term 1 break   8th April to 24th April


	Term and Week
	Content


	Assessment Items
	Student guide

Essential Chem
	Lab work

Stawa lab manual
	Internet and other

	[image: image48.png]


Term 2 Week 1
Weds 26 April
3Day Week
Anzac Day
	Reactions, equations and stoichiometry

· the mole concept relates mass, moles and molar mass and, with the Law of Conservation of Mass; can be used to calculate the masses of reactants and products in a chemical reaction

· the mole concept can be used to calculate the mass of substances and volume of gases (at standard temperature and pressure) involved in a chemical reaction 
	
	11.1

11.2

11.3

Essential Chem Set 17

11.4

11.5

Essential Chem Set 18


	
	

	Term 2

Week 2 

1 May 

	· Limiting reagent.

· molecular formulae from empirical formula and molar mass

· This is Year 12 Unit 4
	Lab Test

	11.6(LR)
Essential Chem Set 18

Essential Chem Set 19(LR)

	
	

	Term 2 Week 3

8 May
	Organic chemistry

· hydrocarbons, including alkanes, alkenes and benzene, have different chemical properties that are determined by the nature of the bonding within the molecules 
· IUPAC nomenclature is used to name straight and simple branched alkanes and alkenes from C1- C8
	
	12.1

12.2

12.3

12.4
	Experiment  44:

Molecular models (page 106)
	

	Term 2 Week 4     15 May
	· alkanes, alkenes and benzene undergo characteristic reactions such as combustion, addition reactions for alkenes and substitution reactions for alkanes and benzene
· 
	Period 0 Test Wed May 17


	12.5

12.6

12.8

Essential Chem Set 20

12.10

12.11

12.12

Essential Chem Set 21

	Investigation 45:

Combustion of hydrocarbons  (page 109)

Investigation 46:

Reactivity and reactions of hydrocarbons  (page 110)

	

	Term 2 Week 5  22 May
	Revision and Catch-up
	
	
	
	

	Year 11 Semester 1 Examinations  Weeks 6 & 7,  29th  May- 9th June



	Term and week
	Content
	Assessment Items
	Student guide

Essential Chem
	Lab work 

Stawa manual
	Internet and other

	Term 2 Week 8 

12 June
	Macroscopic properties of matter: Kinetic Theory

· the behaviour of an ideal gas, including the qualitative relationships between pressure, temperature and volume, can be explained using the Kinetic Theory 

· understand how kinetic theory can be used to explain the behaviour of gaseous systems,


	
	1.1

1.2

1.3

1.4

1.6

Essential Chem Set 1


	· the properties and behaviour of gases, water, aqueous solutions (also Chap15)


	

	Term 2

Week 9
19 June


	Energy effects

· chemical reactions and phase changes involve enthalpy changes, commonly observable as changes in the temperature of the surroundings and/or the emission of light 

· endothermic and exothermic reactions can be explained in terms of the Law of Conservation of Energy and the breaking of existing bonds and forming of new bonds; heat energy released or absorbed by the system to or from the surroundings, can be represented in thermochemical equations 

· fossil fuels (including coal, oil, petroleum and natural gas) and biofuels (including biogas, biodiesel and bioethanol) can be compared in terms of their energy output, suitability for purpose, and the nature of products of combustion 


	
	13.1

13.2

13.3

13.4

Essential Chem Set  22

13.9

13.10-13-12

Essential Chem Set 22


	Experiment 35:

Endothermic and Exothermic reactions 

(page 86)

Experiment 36:

Foods and Fuels

(page 87)

Investigation 37:

Cold pack design

(page 89)


	

	Term 2

Week 10
26 June


	Reaction rates

·  how collision theory can be used to explain and predict the effect of varying conditions on the rate of reaction 

· the rate of chemical reactions can be quantified by measuring the rate of formation of products or the depletion of reactants 

· varying the conditions under which chemical reactions occur can affect the rate of the reaction 

· collision theory can be used to explain and predict the effects of concentration, temperature, pressure, the presence of catalysts and surface area on the rate of chemical reactions 

· catalysts, including enzymes and metal nanoparticles, affect the rate of certain reactions by providing an alternative reaction pathway with a reduced activation energy, hence increasing the proportion of collisions that lead to a chemical change

	
	14.1

14.2

14.3

14.4


	Factors affecting rate of reaction

Experiment 39: Concentration and Rate

(page 93)

Experiment 40:

Temperature and rate 

(page 95)


	Spice: Reaction rates

	                                                                                                                                  Term 2 Break Holidays



	Term and Week
	Content
	Assessment Items
	Student guide

Essential Chem
	Lab work 

Stawa manual
	

	Term 3
Week 1
17 July

4 Day Week
	· the concept of enthalpy, and apply this to qualitatively and quantitatively describe and explain energy changes in chemical reactions

· the activation energy is the minimum energy required for a chemical reaction to occur and is related to the strength and number of the existing chemical bonds; the magnitude of the activation energy influences the rate of a chemical reaction 

· energy profile diagrams, which can include the transition state and catalysed and uncatalysed pathways, can be used to represent the enthalpy changes and activation energy associated with a chemical reaction
	
	14.5

14.6

14.7-14.9

Essential Chem Set 23


	Experiment 41:

Catalysts and rate

(page 96)


	

	Term 3

Week 2

24 July


	Intermolecular  Forces

· the valence shell electron pair repulsion (VSEPR) theory and Lewis structure diagrams can be used to explain, predict and draw the shapes of molecules 

· the polarity of molecules can be explained and predicted using knowledge of molecular shape, understanding of symmetry, and comparison of the electronegativity of atoms involved in the bond formation

· the shape and polarity of molecules can be used to explain and predict the nature and strength of intermolecular forces, including dispersion forces, dipole-dipole forces and hydrogen bonding 
	Lab Test
	15.1

15.2

15.3

Essential Chem Set 24

15.4


	Experiment 15: The strength of intermolecular forces (page 40)

	

	Term 3
Week 3
31 July
	 Ion-dipole interactions such as solvation of ions in aqueous solutions

· the unique physical properties of water, including melting point, boiling point, density in solid and liquid phases and surface tension, can be explained by its molecular shape and hydrogen bonding between molecules 

· observable properties, including vapour pressure, melting point, boiling point and solubility, can be explained by considering the nature and strength of intermolecular forces within a covalent molecular substance
	
	15.5

15.6

15.7

15.8

15.9

Essential Chem Set 25


	the properties and behaviour of gases, water, aqueous solutions (also Chap1)

Experiment  14: Bonds and solvents (page 39)

	

	Term 3

Week 4
7 August

	 Chromatography 

· data from chromatography techniques, including thin layer chromatography (TLC), gas chromatography (GC), and high-performance liquid chromatography (HPLC), can be used to determine the composition and purity of substances; the separation of the components is caused by the variation in strength of the interactions between atoms, molecules or ions in the mobile and stationary phases 

	Hand Out

Extended Response Chromatography
	16.1, 

16.2, 

16.3


	Experiment 4 Separation of Food Dyes 
(page 16)
	


	Term and Week
	Content


	Assessment Items
	Student guide

Essential Chem
	Lab work

Stawa lab manual
	Internet and other

	Term 3

Week 5

14 Aug
	· data from chromatography techniques, including thin layer chromatography (TLC), gas chromatography (GC), and high-performance liquid chromatography (HPLC), can be used to determine the composition and purity of substances; the separation of the components is caused by the variation in strength of the interactions between atoms, molecules or ions in the mobile and stationary phases 


	Period 0 Test Mon Aug 14


	19.7

19.9

19.10

Essential Chem Set 33


	
	

	Term 3

Week 6
21 August

	Solutions

· solutions can be classified as saturated, unsaturated or supersaturated; 

· understand how models of the shape and structure of molecules and intermolecular forces can be used to explain the properties of substances, including the solubility of substances in water 


	Validation Test Chromatograph

	19.1

19.8

19.4

19.5-19.6

Essential Chem Set 26


	
	

	Term 3

Week 7
28 August


	· the solubility of substances in water, including ionic and polar and non-polar molecular substances, can be explained by the intermolecular forces, including ion-dipole interactions

· between species in the substances and water molecules, and is affected by changes in temperature 
· the presence of specific ions in solutions can be identified by observing the colour of the solution, flame tests and observing various chemical reactions, including precipitation and acid-base reactions 


	
	16.4

16.5

16.6

Essential Chem 27

16.7

	Experiment 22:

Solubility Rules

(page 55)
	


	Term 3

Week 8
4 Sept

	· Identifying Unknowns Lab  Practical  and Validation
	Lab Test
Identifying Unknowns

	
	
	

	Term 3

Week 9
11 Sept

	· the mole concept can be used to calculate the mass of solute, and solution concentrations and volumes involved in a chemical reaction 

· the concentration of a solution is defined as the quantity of solute dissolved in a quantity of solution; this can be represented in a variety of ways, including by the number of moles of the solute per litre of solution (mol L-1) and the mass of the solute per litre of solution (g L-1) or parts per million (ppm)

· 
	
	16.9-16.12

Essential Chem Set 28


	
	

	Term 3

Week 10
18 Sept

	Acids and bases in aqueous solutions

· the Arrhenius model can be used to explain the behaviour of strong and weak acids and bases in aqueous solutions 

· indicator colour and the pH scale are used to classify aqueous solutions as acidic, basic or neutral 

· pH is used as a measure of the acidity of solutions and is dependent on the concentration of hydrogen ions in the solution
	Period 0 Test Wed Sept 20


	17.1

17.2

Essential Chem Set 29

17.3


	properties of acids and bases

Experiment  31:

Acid reactions

(page 72)

Experiment  32:

Acid reactions

(page 75)

Experiment  29:

Acid solution conductivity  (see note at right)

(page 68)

	Suggest you combine aspects of Experiment 31, 32 and 29 to save time.

You will need to be selective as time won’t permit all of these experiments to be completed.



	Term 3 break                28 September to 11th  October


	Term 4
Week 1
9 Oct
4 Day Week
	· patterns of the reactions of acids and bases, including reactions of acids with bases, metals and carbonates and the reactions of bases with acids and ammonium salts, allow products and observations to be predicted from reactants

· ionic equations represent the reacting species and products in these reactions 


	Investigation
	17.4

17.5

Essential Chem Set 30
	measuring pH

DEMO Experiment 33 (page 77)
(metal and non-metal oxides)

	

	Term 4 

Week 2

16 Oct
	More on stoichiometry

· perform stoichiometric problems that interrelate mass, molar mass, number of moles of solute, and concentration and volume of solution.


	
	18.1

Essential Chem Set 31

Essential Chem Set 32


	
	


	


Appendix 2
Students should be able to recognise and write the formula of the following ions and molecules:

	Ion name
	Formula
	
	Ion name
	Formula

	ammonium
	[image: image2.png]



	
	bromide
	[image: image3.png]




	caesium 
	[image: image4.png]Cs™




	
	chloride 
	[image: image49.png]


[image: image5.png]ce&





	hydrogen
	[image: image6.png]H




	
	cyanide 
	[image: image7.png]CN™





	lithium 
	[image: image8.png]Li*




	
	dihydrogenphosphate
	[image: image9.png]H,PO;





	potassium 
	[image: image10.png]K~




	
	ethanoate (acetate)
	[image: image11.png]CH,C00™





	rubidium 
	[image: image12.png]



	
	fluoride
	[image: image13.png]




	silver 
	[image: image14.png]Ag”




	
	hydrogencarbonate 
	[image: image15.png]HCO





	sodium 
	[image: image16.png]Na*




	
	hydrogensulfate
	[image: image17.png]HSO,





	barium 
	[image: image18.png]



	
	hydroxide 
	[image: image19.png]OH™





	calcium
	[image: image20.png]Ca*?




	
	iodide 
	[image: image21.png]




	cobalt(II) 
	[image: image22.png]Co**




	
	nitrate 
	[image: image23.png]NO;





	copper(II) 
	[image: image24.png]Cu**




	
	nitrite 
	[image: image25.png]NO;





	iron(II) 
	[image: image26.png]Fe<™




	
	permanganate
	[image: image27.png]MnO;





	lead(II) 
	[image: image28.png]Pbh*~




	
	carbonate 
	[image: image29.png]CO3~





	magnesium
	[image: image30.png]Mg*“*




	
	chromate 
	[image: image31.png]Cro;~





	manganese(II)
	[image: image32.png]Mn“*




	
	dichromate 
	[image: image33.png]Cr,05





	nickel(II) 
	[image: image34.png]Ni“*




	
	hydrogenphosphate 
	[image: image35.png]HPO; ™





	strontium 
	[image: image36.png]Sr*




	
	oxalate 
	[image: image37.png]C,0:





	zinc 
	[image: image38.png]



	
	oxide 
	[image: image39.png]0





	aluminium
	[image: image40.png]AT




	
	sulfate 
	[image: image41.png]505





	chromium(III) 
	[image: image42.png]Cr*




	
	sulfide
	[image: image43.png]5=~





	iron(III) 
	[image: image44.png]Fe*~




	
	sulfite 
	[image: image45.png]503~





	
	
	
	nitride 
	[image: image46.png]N~





	
	
	
	phosphate 
	[image: image47.png]PO;"






Science Inquiry Skills

· identify, research, construct and refine questions for investigation; propose hypotheses; and predict possible outcomes 

· design investigations, including the procedure(s) to be followed, the materials required, and the type and amount of primary and/or secondary data to be collected; conduct risk assessments; and consider research ethics 

· conduct investigations safely, competently and methodically for the collection of valid and reliable data, including using appropriate graphic representations and correct units and symbols; organise and process data to identify trends, patterns and relationships; identify sources of random and systematic error; identify anomalous data; estimate the effect of error on measured results; and select, synthesise and use evidence to make and justify conclusions 

· interpret a range of scientific and media texts, and evaluate processes, claims and conclusions by considering the quality of available evidence; and use reasoning to construct scientific arguments 

· communicate to specific audiences and for specific purposes using appropriate language, nomenclature and formats, including scientific reports

Unit 1 – Chemical fundamentals: structure, properties and reactions

Unit description

Chemists design and produce a vast range of materials for many purposes, including for fuels, cosmetics, building materials and pharmaceuticals. As the science of chemistry has developed over time, there has been an increasing realisation that the properties of a material depend on, and can be explained by, the material’s structure. A range of models at the atomic and molecular scale enable explanation and prediction of the structure of materials and how this structure influences properties and reactions. In this unit, students relate matter and energy in chemical reactions as they consider the breaking and reforming of bonds as new substances are produced. Students can use materials that they encounter in their lives as a context for investigating the relationships between structure and properties. 

Through the investigation of appropriate contexts, students explore how evidence from multiple disciplines and individuals have contributed to developing understanding of atomic structure and chemical bonding. They explore how scientific knowledge is used to offer reliable explanations and predictions, and the ways in which it interacts with social, economic and ethical factors. 

Students use science inquiry skills to develop their understanding of patterns in the properties and composition of materials. They investigate the structure of materials by describing physical and chemical properties at the macroscopic scale, and use models of structure and primary bonding at the atomic and sub-atomic scale to explain these properties. They are introduced to the mole concept as a means of quantifying matter in chemical reactions. 

Learning outcomes

By the end of this unit, students:

· understand how the atomic model and models of bonding explain the structure and properties of elements and compounds 

· understand the concept of enthalpy, and apply this to qualitatively and quantitatively describe and explain energy changes in chemical reactions 

· understand how models and theories have developed based on evidence from a range of sources, and the uses and limitations of chemical knowledge in a range of contexts 

· use science inquiry skills to design, conduct, evaluate and communicate investigations into the properties of elements, compounds and mixtures and the energy changes involved in chemical reactions 

· evaluate, with reference to empirical evidence, claims about chemical properties, structures and reactions 

· communicate, predict and explain chemical phenomena using qualitative and quantitative representations in appropriate modes and genres. 

Unit content

This unit includes the knowledge, understandings and skills described below.

Science Inquiry Skills

· identify, research and refine questions for investigation; propose hypotheses; and predict possible outcomes 

· design investigations, including the procedure(s) to be followed, the materials required, and the type and amount of primary and/or secondary data to be collected; conduct risk assessments; and consider research ethics 

· conduct investigations safely, competently and methodically for the collection of valid and reliable data, including: the use of devices to accurately measure temperature change and mass, flame tests, separation techniques and heat of reaction

· represent data in meaningful and useful ways, including using appropriate graphic representations and correct units and symbols; organise and process data to identify trends, patterns and relationships; identify sources of random and systematic error and estimate their effect on measurement results; and select, synthesise and use evidence to make and justify conclusions 

· interpret a range of scientific and media texts, and evaluate processes, claims and conclusions by considering the quality of available evidence; and use reasoning to construct scientific arguments 

· communicate to specific audiences and for specific purposes using appropriate language, nomenclature and formats, including scientific reports 

Science as a Human Endeavour

Properties and structure of atoms

Findings from a range of scientific experiments contributed to the understanding of the atom, enabling scientists, including Dalton, Thomson, Rutherford, Bohr and Chadwick to develop models of atomic structure and make reliable predictions about the mass, charge and location of the sub-atomic particles.

Science Understanding

· elements are represented by symbols

· atoms can be modelled as a nucleus, surrounded by electrons in distinct energy levels, held together by electrostatic forces of attraction between the nucleus and electrons; the location of electrons within atoms can be represented using electron configurations

· the ability of atoms to form chemical bonds can be explained by the arrangement of electrons in the atom and in particular by the stability of the valence electron shell 

· the structure of the periodic table is based on the atomic number and the properties of the elements 

· the elements of the periodic table show trends across periods and down main groups, including in atomic radii, valencies, 1st ionisation energy and electronegativity as exemplified by groups 1, 2, 13–18 and period 3

· flame tests and atomic absorption spectroscopy (AAS) are analytical techniques that can be used to identify elements; these methods rely on electron transfer between atomic energy levels and are shown by line spectra

· isotopes are atoms of an element with the same number of protons but different numbers of neutrons and are represented in the form A X (IUPAC) or X-A

· isotopes of an element have the same electron configuration and possess similar chemical properties but have different physical properties 

· the relative atomic mass (atomic weight), Ar is the ratio of the average mass of the atom to 1/12 the mass of an atom of 12C; relative atomic masses of the elements are calculated from their isotopic composition 

· mass spectrometry involves the ionisation of substances and the separation and detection of the resulting ions; the spectra which are generated can be analysed to determine the isotopic composition of elements and interpreted to determine relative atomic mass

Science as a Human Endeavour

Properties and structure of materials

Matter at the nanoscale can be manipulated to create new materials, composites and devices; the different characteristics of nanomaterials can be used to provide commercially available products. As products are designed on the basis of properties which are different from the bulk material, their use can be associated with potential risks to health, safety and the environment and this has led to regulations being developed to address new and existing nanoform materials.
Science Understanding

· materials are pure substances with distinct measurable properties, including melting and boiling points, reactivity, hardness and density; or mixtures with properties dependent on the identity and relative amounts of the substances that make up the mixture 

· pure substances may be elements or compounds which consist of atoms of two or more elements chemically combined; the formulae of compounds indicate the relative numbers of atoms of each element in the compound

· nanomaterials are substances that contain particles in the size range 1–100 nm and have specific properties relating to the size of these particles which may differ from those of the bulk material

· differences in the physical properties of substances in a mixture, including particle size, solubility, density, and boiling point, can be used to separate them 

· the type of bonding within ionic, metallic and covalent substances explains their physical properties, including melting and boiling points, conductivity of both electricity and heat and hardness 

· chemical bonds are caused by electrostatic attractions that arise because of the sharing or transfer of electrons between participating atoms; the valency is a measure of the bonding capacity of an atom 

· ions are atoms or groups of atoms that are electrically charged due to a loss or gain of electrons; ions are represented by formulae which include the number of constituent atoms and the charge of the ion 
(for example, O2–, SO42–) 
· ionic bonding can be modelled as a regular arrangement of positively and negatively charged ions in a crystalline lattice with electrostatic forces of attraction between oppositely charged ions

· the ionic bonding model can be used to explain the properties of ionic compounds, including high melting point, brittleness and non-conductivity in the solid state; the ability of ionic compounds to conduct electricity when molten or in aqueous solution can be explained by the breaking of the bonds in the lattice to give mobile ions

· the formulae of ionic compounds can be determined from the charges on the relevant ions (refer to Appendix 2)

· metallic bonding can be modelled as a regular arrangement of atoms with electrostatic forces of attraction between the nuclei of these atoms and their delocalised electrons that are able to move within the three dimensional lattice

· the metallic bonding model can be used to explain the properties of metals, including malleability, thermal conductivity, generally high melting point and electrical conductivity; covalent bonding can be modelled as the sharing of pairs of electrons resulting in electrostatic forces of attraction between the shared electrons and the nuclei of adjacent atoms 

· the properties of covalent network substances, including high melting point, hardness and electrical conductivity, are explained by modelling covalent networks as three-dimensional structures that comprise covalently bonded atoms

· elemental carbon exists as a range of allotropes, including graphite, diamond and fullerenes, with significantly different structures and physical properties 

· the properties of covalent molecular substances, including low melting point, can be explained by their structure and the weak intermolecular forces between molecules; their non-conductivity in the solid and liquid/molten states can be explained by the absence of mobile charged particles in their molecular structure

· molecular formulae represent the number and type of atoms present in the molecules (refer to Appendix 2)

· percentage composition of a compound can be calculated from the relative atomic masses of the elements in the compound and the formula of the compound

· hydrocarbons, including alkanes, alkenes and benzene, have different chemical properties that are determined by the nature of the bonding within the molecules 

· molecular structural formulae (condensed or showing bonds) can be used to show the arrangement of atoms and bonding in covalent molecular substances

· IUPAC nomenclature is used to name straight and simple branched alkanes and alkenes from C1- C8
· alkanes, alkenes and benzene undergo characteristic reactions such as combustion, addition reactions for alkenes and substitution reactions for alkanes and benzene
Science as a Human Endeavour

Chemical reactions: reactants, products and energy change

There are differences in the energy output and carbon emissions of fossil fuels (including coal, oil, petroleum and natural gas) and biofuels (including biogas, biodiesel and bioethanol). These differences, together with social, economic, cultural and political values, determine how widely these fuels are used.

Science Understanding

· chemical reactions can be represented by chemical equations; balanced chemical equations indicate the relative numbers of particles (atoms, molecules or ions) that are involved in the reaction

· chemical reactions and phase changes involve enthalpy changes, commonly observable as changes in the temperature of the surroundings and/or the emission of light 

· endothermic and exothermic reactions can be explained in terms of the Law of Conservation of Energy and the breaking of existing bonds and forming of new bonds; heat energy released or absorbed by the system to or from the surroundings, can be represented in thermochemical equations 

· fossil fuels (including coal, oil, petroleum and natural gas) and biofuels (including biogas, biodiesel and bioethanol) can be compared in terms of their energy output, suitability for purpose, and the nature of products of combustion 

· the mole is a precisely defined quantity of matter equal to Avogadro’s number of particles 

· the mole concept relates mass, moles and molar mass and, with the Law of Conservation of Mass; can be used to calculate the masses of reactants and products in a chemical reaction

Unit 2 – Molecular interactions and reactions 

Unit description

Students develop their understanding of the physical and chemical properties of materials, including gases, water and aqueous solutions, acids and bases. Students explore the characteristic properties of water that make it essential for physical, chemical and biological processes on Earth, including the properties of aqueous solutions. They investigate and explain the solubility of substances in water, and compare and analyse a range of solutions. They learn how rates of reaction can be measured and altered to meet particular needs, and use models of energy transfer and the structure of matter to explain and predict changes to rates of reaction. Students gain an understanding of how to control the rates of chemical reactions, including through the use of a range of catalysts. 

Through the investigation of appropriate contexts, students explore how evidence from multiple disciplines and individuals have contributed to developing understanding of intermolecular forces and chemical reactions. They explore how scientific knowledge is used to offer reliable explanations and predictions, and the ways in which it interacts with social, economic and ethical factors. 

Students use a range of practical and research inquiry skills to investigate chemical reactions, including the prediction and identification of products and the measurement of the rate of reaction. They investigate the behaviour of gases, and use the Kinetic Theory to predict the effects of changing temperature, volume and pressure in gaseous systems. 

Learning outcomes

By the end of this unit, students:

· understand how models of the shape and structure of molecules and intermolecular forces can be used to explain the properties of substances, including the solubility of substances in water 

· understand how kinetic theory can be used to explain the behaviour of gaseous systems, and how collision theory can be used to explain and predict the effect of varying conditions on the rate of reaction 

· understand how models and theories have developed based on evidence from a range of sources, and the uses and limitations of chemical knowledge in a range of contexts 

· use science inquiry skills to design, conduct, evaluate and communicate investigations into the properties and behaviour of gases, water, aqueous solutions and acids and bases, and into the factors that affect the rate of chemical reactions 

· evaluate, with reference to empirical evidence, claims about chemical properties, structures and reactions 

· communicate, predict and explain chemical phenomena using qualitative and quantitative representations in appropriate modes and genres. 

Unit content

This unit builds on the content covered in Unit 1. 

This unit includes the knowledge, understandings and skills described below.

Science Inquiry Skills

· identify, research, construct and refine questions for investigation; propose hypotheses; and predict possible outcomes 

· design investigations, including the procedure(s) to be followed, the materials required, and the type and amount of primary and/or secondary data to be collected; conduct risk assessments; and consider research ethics 

· conduct investigations safely, competently and methodically for the collection of valid and reliable data, including: chromatography, measuring pH, rate of reaction, identification of the products of reactions, and determination of solubilities of ionic compounds to recognise patterns in solubility

· represent data in meaningful and useful ways, including using appropriate graphic representations and correct units and symbols; organise and process data to identify trends, patterns and relationships; identify sources of random and systematic error; identify anomalous data; estimate the effect of error on measured results; and select, synthesise and use evidence to make and justify conclusions 

· interpret a range of scientific and media texts, and evaluate processes, claims and conclusions by considering the quality of available evidence; and use reasoning to construct scientific arguments 

· communicate to specific audiences and for specific purposes using appropriate language, nomenclature and formats, including scientific reports

Science as a Human Endeavour

Intermolecular forces and gases

Chromatographic techniques, including thin layer chromatography (TLC), gas chromatography (GC), and high performance liquid chromatography (HPLC), are used to determine the components of a wide range of mixtures in various settings. The decision to use a particular chromatographic technique depends on a number of factors, including the properties of the substances being separated, the amount of substance available for analysis and the sensitivity of the equipment. Chromatographic techniques have a wide range of analytical and forensic applications, including monitoring air and water pollutants, drug testing of urine and blood samples, and testing for food additives and quality. 

Science Understanding

· observable properties, including vapour pressure, melting point, boiling point and solubility, can be explained by considering the nature and strength of intermolecular forces within a covalent molecular substance 

· the valence shell electron pair repulsion (VSEPR) theory and Lewis structure diagrams can be used to explain, predict and draw the shapes of molecules 

· the polarity of molecules can be explained and predicted using knowledge of molecular shape, understanding of symmetry, and comparison of the electronegativity of atoms involved in the bond formation

· the shape and polarity of molecules can be used to explain and predict the nature and strength of intermolecular forces, including dispersion forces, dipole-dipole forces and hydrogen bonding 

· data from chromatography techniques, including thin layer chromatography (TLC), gas chromatography (GC), and high-performance liquid chromatography (HPLC), can be used to determine the composition and purity of substances; the separation of the components is caused by the variation in strength of the interactions between atoms, molecules or ions in the mobile and stationary phases 

· the behaviour of an ideal gas, including the qualitative relationships between pressure, temperature and volume, can be explained using the Kinetic Theory 

· the mole concept can be used to calculate the mass of substances and volume of gases (at standard temperature and pressure) involved in a chemical reaction 

Science as a Human Endeavour

Aqueous solutions and acidity

The supply of potable drinking water is an extremely important issue for both Australia and countries in the Asian region. Water sourced from groundwater and seawater undergoes a number of purification and treatment processes (such as desalination, chlorination, fluoridation) before it is delivered into the supply system. Chemists regularly monitor drinking water quality to ensure that it meets the regulations for safe levels of solutes. Heavy metal contamination in ground water is monitored to ensure that concentrations are at acceptable levels. Several methods can be used to reduce heavy metal contamination; the method used is influenced by economic and social factors.

Science Understanding

· the unique physical properties of water, including melting point, boiling point, density in solid and liquid phases and surface tension, can be explained by its molecular shape and hydrogen bonding between molecules 

· solutions can be classified as saturated, unsaturated or supersaturated; the concentration of a solution is defined as the quantity of solute dissolved in a quantity of solution; this can be represented in a variety of ways, including by the number of moles of the solute per litre of solution (mol L-1) and the mass of the solute per litre of solution (g L-1) or parts per million (ppm)

· the presence of specific ions in solutions can be identified by observing the colour of the solution, flame tests and observing various chemical reactions, including precipitation and acid-base reactions 

the solubility of substances in water, including ionic and polar and non-polar molecular substances, can be explained by the intermolecular forces, including ion-dipole interactions

· between species in the substances and water molecules, and is affected by changes in temperature 

· the Arrhenius model can be used to explain the behaviour of strong and weak acids and bases in aqueous solutions 

· indicator colour and the pH scale are used to classify aqueous solutions as acidic, basic or neutral 

· pH is used as a measure of the acidity of solutions and is dependent on the concentration of hydrogen ions in the solution 

· patterns of the reactions of acids and bases, including reactions of acids with bases, metals and carbonates and the reactions of bases with acids and ammonium salts, allow products and observations to be predicted from reactants; ionic equations represent the reacting species and products in these reactions 

· the mole concept can be used to calculate the mass of solute, and solution concentrations and volumes involved in a chemical reaction 

Science as a Human Endeavour

Rates of chemical reactions

Catalysts are used in many industrial processes in order to increase the rates of reactions that would otherwise be uneconomically slow. Catalysts are also used to reduce the emission of pollutants produced by car engines. Motor vehicles have catalytic converters which are used to catalyse reactions that reduce the amount of carbon monoxide, unburnt petrol and nitrogen oxides that are emitted.

Science Understanding

· varying the conditions under which chemical reactions occur can affect the rate of the reaction 

· the rate of chemical reactions can be quantified by measuring the rate of formation of products or the depletion of reactants 

· collision theory can be used to explain and predict the effects of concentration, temperature, pressure, the presence of catalysts and surface area on the rate of chemical reactions 

· the activation energy is the minimum energy required for a chemical reaction to occur and is related to the strength and number of the existing chemical bonds; the magnitude of the activation energy influences the rate of a chemical reaction 

· energy profile diagrams, which can include the transition state and catalysed and uncatalysed pathways, can be used to represent the enthalpy changes and activation energy associated with a chemical reaction 

· catalysts, including enzymes and metal nanoparticles, affect the rate of certain reactions by providing an alternative reaction pathway with a reduced activation energy, hence increasing the proportion of collisions that lead to a chemical change
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	5.0%

	7
	
	
	
	

	8
	Lab Test
	
	Solubilities and Precipitation
(Experiments 22 – 24)
	4.0%

	9
	
	
	
	

	10
	Period 0 Test 
	Wed 
Sept 20
	Solutions and Acids & Bases
	4.0%
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	NOTE THE IMPORTANCE OF THE SEMESTER 1 AND 2 EXAMS:  Revising regularly and keeping up to date with problem sets and review exercises will make revision easier.  There is very little time for revision in the last weeks before the exam so plan your time wisely.

Note: Internal moderation of these scores may occur if required.




Common Molecules that have non-systematic names.





Molecule name�
Formula�
�
ammonia�
��
�
water�
� QUOTE � ���O�
�
hydrogen peroxide�
��
�
ethanoic acid�
��
�
hydrochloric acid�
��
�
nitric acid�
��
�
carbonic acid�
��
�
sulfuric acid�
��
�
sulfurous acid�
��
�
phosphoric acid�
��
�
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