
 
Year 11 Chemistry Program Semester 1&2 2018 
Home Learning: As a general rule it will be set every Tuesday and due the following Tuesday. Please provide note (in diary or otherwise) if student was unable to complete 
home learning in time.  
Tutoring: Available Monday afternoons (unless otherwise specified) from 3:10 to 4:00 depending on student availability.      
Text: ATAR Essential Chemistry Units 1&2 (Lucarelli) 

Term 1 
Week Content Elaborations 

Resource/ reference 
Assessment Task 

1 Scientific Investigation 

• 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  

 

 

• 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  

 

Text Reference: 5.1-5.5 
 

1-3 Properties and Structure of Atoms: Atomic structure and Periodic 
Table 

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

• 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  

 

 

• Trends in the observable properties of elements are evident in 
periods and groups in the periodic table 

• The structure of the periodic table is based on the electron 
configuration of atoms, and shows trends, including in atomic 
radii and valencies 

• 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; atoms can be 
represented using electron shell diagrams (all electron shells or 
valence shell only) or electron charge clouds 

• Flame tests and atomic absorption spectroscopy are analytical 
techniques that can be used to identify elements; these 
methods rely on electron transfer between atomic energy 
levels 

Task 1: Atomic theory 
Inquiry; Flame test (5%) 
Week 2 
 
 



• The properties of atoms, including their ability to form 
chemical bonds, are explained by the arrangement of electrons 
in the atom and in particular by the stability of the valence 
electron shell 

• Isotopes are atoms of an element with the same number of 
protons but different numbers of neutrons; different isotopes 
of elements are represented using atomic symbols  

• Isotopes of an element have the same electron configuration 
and possess similar chemical properties but have different 
physical properties, including variations in nuclear stability 

• Mass spectrometry involves the ionisation of substances and 
generates spectra which can be analysed to determine the 
isotopic composition of elements 

• The relative atomic mass of an element is the ratio of the 
weighted average mass per atom of the naturally occurring 

form of the element to 1/12 the mass of an atom of carbon-12; 
relative atomic masses reflect the isotopic composition of the 
element 

Text Reference: 1.7,1.8, 4.1,4.2, 1.10, 7.1-7.5, 9.1- 9.5, 1.11, 2.10 

3-4 Properties and Structure of Atoms: Bonding 
 

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

 

• The properties of atoms, including their ability to form 
chemical bonds, are explained by the arrangement of electrons 
in the atom and in particular by the stability of the valence 
electron shell 

• The type of bonding within substances explains their physical 

Pop Test Week 3 
 
Task 2: Atomic theory and 
bonding test (5%) 
Week 5 
 



properties, including melting and boiling point, conductivity of 
both electricity and heat, strength 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 number of 
bonds that an atom can form 

• Ions are atoms or groups of atoms that are electrically charged 
due to an imbalance in the number of electrons and protons; 
ions are represented by formulae which include the number of 
constituent atoms and the charge of the ion 

• The properties of ionic compounds (for example, high melting 
point, brittleness, ability to conduct electricity when liquid or 
in solution) are explained by modelling ionic bonding as ions 
arranged in a crystalline lattice structure with forces of 
attraction between oppositely charged ions 

• The characteristic properties of metals (for example, 
malleability, thermal conductivity, electrical conductivity) are 
explained by modelling metallic bonding as a regular 
arrangement of positive ions (cations) made stable by 
electrostatic forces of attraction between these ions and the 
electrons that are free to move within the structure 

• Covalent substances are modelled as molecules or covalent 
networks that comprise atoms which share electrons, resulting 
in electrostatic forces of attraction between electrons and the 
nucleus of more than one atom 



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

•  

Text Reference: 2.1- 2.9, 7.6, 4.3, 8.1- 8.9 

5 Nanotechnology 

• 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  

 

 

• 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 

• Covalent substances are modelled as molecules or covalent 
networks that comprise atoms which share electrons, resulting 
in electrostatic forces of attraction between electrons and the 
nucleus of more than one atom 

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

Text Reference: 8.10- 8.14 

Task 3: Nanotechnology 
Sales Pitch Research 
assignment. 
(5%) 
Given Week 4 
Due Week 7 
 

6 
Heterogeneous and Homogenous Substances 

Macroscopic properties  

Classifying material 

• describe the characteristics of homogeneous and  
heterogeneous mixtures 

• Distinguish between pure substances, homogeneous mixtures 
and heterogeneous mixtures. 

• 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  

• Differences in the properties of substances in a mixture, such as 
particle size, solubility, magnetism, density, electrostatic attraction, 
melting point and boiling point, can be used to separate them 

Text  Reference: 1.7 recap, 1.6, 3.1, 3.2 

 

7 Reactions and  equations  • All chemical reactions involve the creation of new substances  



• write and interpret formulae of elements and compounds 
• describe, write equations and predict observations for 

precipitation reactions  
• write equations that show only the species involved in the 

reaction 
 

and associated energy transformations, commonly observable 
as changes in the temperature of the surroundings and/or the 
emission of light  

Text Reference: 6.1-6.3 

8-10 
Reaction energy 

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

 

Energy effects 

• Endothermic and exothermic reactions can be explained in 
terms of the Law of Conservation of Energy and the breaking 
and reforming of bonds; heat energy released or absorbed can 
be represented in thermo chemical equations 
 

• Fuels, including fossil fuels and biofuels, can be compared in 
terms of their energy output, suitability for purpose, and the 
nature of products of combustion 
 

 Text Reference:13.1- 13.6, 13.8- 13.12 

Task 4: Reaction energy 
Inquiry (5%) 
Week 9 due Mon Week 10 
 
 
 
 
 

11 Year 11 Camp 
 

 
 
 
 

Term 2 
 

Week Content Elaborations 
Resource/ reference 

Assessment Task 

1-2 Rate of Reaction 

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

 

 Reaction rates 

• describe the rate of a reaction in terms of rate of change of a measurable 
quantity with time 

• identify and apply the factors affecting rates of reaction: 
 concentration 
 catalysts 
 temperature 

Task 5: Mid- Semester Test: 
Macroscopic Properties and 
Reactions (5%) 
Week 1 
 
 



 state of sub-division 
• apply the collision theory to explain the factors affecting rates of reaction  
• draw and interpret energy profile diagrams to show the transition state, 

activation energy, uncatalysed and catalysed pathways and the heat of 
reaction 

• Explain the relationship between collision theory, kinetic energy distribution 
graphs and the rate of a reaction. 

Text Reference: 14.1- 14.9 

3 Stoichiometry: Chemical Calculations • perform simple gravimetric calculations: 
 molar mass 
 mole to mole 
 mass to mole 
 mass to mass 

• calculate concentration (mixtures (g 100g-1, mL L-1, g mL-1,) 
• percentage composition 
 

Text Reference: 10.1,10.2, 1.10, 4.6, 10.3- 10.5, 4.5, 11.1- 11.3 

 

3-4 Organic Chemistry 
• Carbon forms hydrocarbon compounds, including alkanes and 

alkenes, with different chemical properties that are influenced by the 
nature of the bonding within the molecules 

Text Reference: 12.1- 12.12 

 
 
 

5-6 Revision & Exams Revision Packs Week 6 Semester 1 Exam 
(25%) 

7-9 
Solubility and Solutions 

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

• 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  

• 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 

Task 7: Solution Inquiry 
(5%) 
 Week 9  
 
 
 



Solutions 

• identify, explain and give examples of saturated, unsaturated 
and supersaturated solutions 

• apply solubility rules to predict if a precipitate will form when 
two dilute ionic solutions are mixed (see data sheet) 

• use the colour of ions (see data sheet) to identify reactants and 
the products in chemical processes 

• explain the effect of concentration on vapour pressure, melting 
point and boiling point of a solution 

• describe the characteristics and give examples of strong, weak 
and non-electrolytes 

• Explain the differences between concentrated and dilute 
solutions of strong and weak electrolytes. 

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 
 
Text Reference: 15.9, 16.1- 16.12, 18.1 

Resources:  
ATAR Essential Chemistry Units 1&2 (Lucarelli) 
Clarke, J. (Ed) (2015).WA ATAR Exploring Chemistry Year 11. Osborne Park, WA: Science Teachers Association of Western Australia. 

 

 

 

 

 

 

 

 

 

 



Term 3 
Week Content Elaborations Assessment Task 

1-3 
Intermolecular Forces 

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

• use the energy level or shell model of electron structure to 
write the electron configurations for the first twenty 
elements (Na 2, 8, 1) 

• explain the relationship between position on the Periodic 
Table and number of valence electrons of elements in groups 
1, 2 and 13–18 

• explain the relationship between the number of valence 
electrons and chemical properties of elements in groups 1, 2 
and 13–18 

• Explain the formation of positive and negative ions for 
elements in groups 1, 2 and 13–18. 

• 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 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  

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 

Text Reference: 15.1-15.8 

 

4-9 
Acids and bases 

• 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  

• 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.  

Acids and bases in aqueous solutions 

• describe, explain and apply an understanding of the 
Arrhenius and Brønsted-Lowry models of acids and bases 

• describe and explain the difference between strong acids, 
including HCl, H2SO4, HNO3 and weak acids including 
CH3COOH and H3PO4 

• 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  

Text Reference: 17.1-7.5 + Reference to Nelson Chemistry 

Task 8: Acid Base Inquiry 
(10%) 
Week 6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



• identify acids by: 
 indicator colour 
 pH scale value  
 reaction with: 

o metal carbonates and hydrogen carbonates 
o metals such as magnesium and iron 
o metal oxides 
o metal hydroxides 

• describe and explain the difference between strong bases, 
including group 1 and group 2 hydroxides and weak bases 
including NH3 and Na2CO3 

• identify bases by: 
 indicator colour 
 pH scale value  
 reaction with: 

o acids 
o ammonium salts 

• write equations for the reactions of acids showing only the 
species involved, using state symbols where appropriate 

• describe, write equations and predict observations for the 
following reactions: 
 acid-base 
 acid-carbonate 
 acid-metal 

• write equations for the successive ionisation of polyprotic 
acids 

• qualitatively apply the pH scale 
• describe properties and reactions of non-metal and metal 

oxides e.g. reaction of SO2 with water 
• perform stoichiometric problems that interrelate mass, molar 

mass, number of moles of solute, and concentration and 
volume of solution 

• mass to volume (gases at STP) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Task 9: Unit Test: Solubility 
and Solutions, 
Intermolecular Forces and 
Acids and Bases (5%)  
Week 10  
 
 

 
 
 
 
 
 



Term 4 
Week Content Elaborations Assessment Task 

10-1 Kinetic Theory 

• use the Kinetic Theory of Matter to explain 
 relationship between heat and temperature 
 change of phase 
 vapour pressure and factors that affect vapour pressure 
 effect on gases of changes in pressure, temperature and 
 volume 
 the characteristics of gases 

• predict the effect on gases of changes in pressure, 
temperature and volume (qualitative only) 

explain the boiling point of a liquid 

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

Text Reference: 1.1, 1.5  

 
 
 
 
 
 
 

1-4 Gas theory  

• 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  

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

• use the energy level or shell model of electron structure to 
write the electron configurations for the first twenty 
elements (Na 2, 8, 1) 

• explain the relationship between position on the Periodic 
Table and number of valence electrons of elements in groups 
1, 2 and 13–18 

• explain the relationship between the number of valence 
electrons and chemical properties of elements in groups 1, 2 
and 13–18 

• Explain the formation of positive and negative ions for 
elements in groups 1, 2 and 13–18. 

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

• 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 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  
Text Reference: 1.2-1.4, 11.4, 11.5 + Reference to General Gas equation 
from Nelson Chemistry + Gas Laws, 19.1- 19.10 

Task 10: Gas Laws Extended 
(5%) 
Given Week 1 
Due Week 3 
 

4-5 Revision & Exams  Week5 Semester 2 Exam 
(25%) 

6-8 Begin Year 12 work   

 


