HSC CHEMISTRY - Production of Materials - unit overview and lesson guide

Indicative length of 30 hours - 10 weeks                               

Recommended Text - Chemtext II (2nd Ed.)

OUTCOMES
	Prescribed focus areas
	Knowledge and understanding
	Skills
	Values and attitudes

	Implications for society and the environment

H4. Assesses the impacts of applications of chemistry on society and the environment.

Current issues, research and developments

H5. Identifies possible future directions of chemical research.
	Atomic structure and periodic table

H6. Explains reactions between elements and compounds in terms of atomic structures and periodicity.

Energy

H7. Describes the chemical basis of energy transformations in chemical reactions.

Chemical reactions

H8. Assesses the range of factors that influence the types and rates of chemical reactions.

Carbon chemistry

H9. Describes and predicts reactions involving carbon compounds.

Stoichiometry

H10. Analyses stoichiometric relationships.
	Planning investigations

H11. Justifies the appropriateness of a particular investigation plan.

Conducting investigations

H12. Evaluates ways in which accuracy and reliability could be improved in investigations.

Communicating information and understanding

H13. Uses terminology and reporting styles appropriately and successfully to communicate information and understanding.

Developing scientific thinking and problem solving

H14. Assesses the validity of conclusions from gathered data and information.

Working individually and in teams

H15. Explains why an investigation is best undertaken individually or by a team.
	H16. Justifies positive values about and attitude towards both the living and non-living components of the environment, ethical behaviour and a desire for critical evaluation of the consequences of the applications of science.


Unit Outcomes Overview

	1. Fossil fuels provide both energy and raw materials such as ethylene for the production of other substances.

	Outcomes
	Prescribed Focus Area
	Knowledge and Understanding
	Skills
	Values and Attitudes

	
	H4
	H6, H7, H8, H9, H10
	H11, H12, H13, H14
	H16

	Key terms;
Ethylene, Polymers
	Duration - 6 Lessons.

	2. Some scientists research the extraction of materials from biomass to reduce our dependence on fossil fuels.

	Outcomes
	Prescribed Focus Area
	Knowledge and Understanding
	Skills
	Values and Attitudes

	
	H4, H5
	H7, H8, H9, H10
	H11, H12, H13, H14, H15
	H16

	Key terms;
Biopolymers
	Duration - 5 Lessons.

	3. Other resources, such as ethanol, are readily available from renewable resources such as plants.

	Outcomes
	Prescribed Focus Area
	Knowledge and Understanding
	Skills
	Values and Attitudes

	
	H4, H5
	H6, H7, H8, H9, H10
	H11, H12, H13, H14, H15
	H16

	Key terms;
Ethanol
	Duration - 8 Lessons.

	4. Oxidation–reduction reactions are increasingly important as a source of energy.

	Outcomes
	Prescribed Focus Area
	Knowledge and Understanding
	Skills
	Values and Attitudes

	
	H1, H3, H5
	H6, H7, H8, H10
	H13, H14
	H16

	Key terms;
Ethylene, Polymers
	Duration - 6 Lessons.

	5. Nuclear chemistry provides a range of materials.

	Outcomes
	Prescribed Focus Area
	Knowledge and Understanding
	Skills
	Values and Attitudes

	
	H1, H3, H5
	H6, H7, H8, H10
	H13, H14
	H16

	Key terms;
Radioisotopes, Detection, Production.
	Duration - 6 Lessons.

	Specific outcome
	Lesson
	Content
	References:
Course book and Teacher’s Resource Pack
	Activities

	4. Oxidation–reduction reactions are increasingly important as a source of energy.

	H6, H7, H10
	1
	· Explain the displacement of metals from solution in terms of transfer of electrons.
	· 4.1 Metal displacement reactions

· Pages 51–4 
	· Oxidation–reduction revisited (p. 51)

· Metal displacement reactions (pp. 51–2)

· Displacement reactions and the activity series 
(pp. 52–4) 

· Experiment 1.4: Galvanic cells (1)

· Review exercise 4.1 (p. 54)

· Application and investigation Q1–3 (p. 79)

	H6, H7, H10
	
	· Identify the relationship between displacement of metal ions in solution by other metals and the relative activity of the metals.
	· 
	· 

	H6, H10
	
	· Account for changes in the oxidation state of species in terms of their loss or gain of electrons.
	· 4.2 Oxidation state

· Pages 54–8
	· Elements that exhibit many oxidation states (pp. 55–6)

· Using oxidation states to identify redox reactions (pp. 56–8)

· Review exercise 4.2 (p. 58)

· Application and investigation Q4–5 (pp. 79–80)

	H6, H8, H10, H13
	2
	· Describe and explain galvanic cells in terms of oxidation–reduction reactions.
	· 4.3 Galvanic (voltaic) cells

· Pages 59–61
	· Review exercise 4.3 (p. 62)

· Experiment 1.5: Galvanic cells (11)

	H10, H13
	
	· Outline the construction of galvanic cells and trace the direction of electron flow.
	· 
	· 

	H13, H14
	
	· Define the terms anode, cathode, electrode and electrolyte to describe galvanic cells.
	· 
	· 

	H6, H10
	3
	· Solve problems and analyse information to calculate the potential E˚ requirement of named electrochemical processes using tables of standard potentials and half-equations.
	· 4.4  Standard reduction potentials 

· Pages 62–5

· 4.5 Calculating the cell potential E˚ (cell e.m.f.) and predicting reaction tendency

· Pages 65–8 
	· Review exercise  4.4 (p. 65)

· Review exercise  4.5 (p. 68)

· Application and investigation Q6–12 (pp. 80–1)

	Specific outcome
	Lesson
	Content
	References:
Course book and Teacher’s Resource Pack
	Activities

	H1, H3, H5, H16
	4&5
	· Gather and present information on the structure and chemistry of a dry cell or lead-acid cell and evaluate it in comparison to one of the following:

· button cell

· fuel cell

· vanadium redox cell

· lithium cell

· liquid junction photovoltaic device (e.g. the Gratzel cell)

in terms of

· chemistry

· cost and practicality

· impact on society

· environmental impact.
	· 4.6 Commercial galvanic cells

· Pages 68–77
	· Review exercise 4.6 (p. 77)

· Application and investigation Q14–18 (pp. 81–2)

	
	6
	Assessment Task: Galvanic Cells
	All materials, resources and text encountered in this component are assessable.
	Practical assessment: construct a typical Galvanic Cell using the materials provided in the time allocated.

	1.  Fossil fuels provide both energy and raw materials such as ethylene for the production of other substances.

	H4, H13, H16
	7
	· Identify the industrial source of ethylene from the cracking of some of the fractions from the refining of petroleum.
	· 1.2 The industrial production of ethylene

· Pages 4–7
	· Review exercise 1.2 (p. 7)

· Application and investigation Q1–4 (p. 12)

	H6, H7, H8, H9, H11, H12
	8
	· Identify that ethylene, because of the high reactivity of its double bond, is readily transformed into many useful products.



	· 1.3 Ethylene is readily transformed into many useful products

· Pages 8–10
	· Review exercise 1.3 (p. 10)

· Application and investigation Q4–7 (p. 12)

· Experiment 1.1: Comparing the reactivity of alkenes and alkanes with bromine water

· Secondary source investigation: Equation writing using information from first-hand or secondary sources

	Specific outcome
	Lesson
	Content
	References:
Course book and Teacher’s Resource Pack
	Activities

	H4, H7, H9, H10
	9
	· Identify that ethylene serves as a monomer from which polymers are made.
	· 2.1 Polymerisation reactions

· Pages 14–17
	· Review exercise 2.1 (p. 18)

· Secondary source investigation: Modelling the polymerisation process 

· Application and investigation Q1,3,4 (p. 36) 

· Polyethylene: the number one synthetic polymer (p. 23)

· Production and uses of low-density polyethylene (p. 24)

· Production and uses of high-density polyethylene (p. 25)

	H4, H7, H9, H10
	10
	· Identify polyethylene as an addition polymer and explain the meaning of this term.
	· 
	· 

	H13, H16
	11
	· Outline the steps in the production of polyethylene as an example of a commercially and industrially important polymer.
	· 2.2 Commercially and industrially important synthetic polymers

· Pages 22–7
	

	H13, H14, H16
	12
	· Identify the following as commercially significant monomers:

· vinyl chloride

· styrene

by both their systematic and common names.
· Describe the uses of the polymers made from the above monomers in terms of their properties.
	· 2.2 Commercially and industrially important synthetic polymers

· Pages 22–7
	· Factors affecting the properties of polymers (p. 17)

· Review exercise 2.2 (p. 27)

· Polyvinyl chloride: versatile PVC (p. 25)

· Polystyrene (p. 26)

· Application and investigation Q5–7 (pp. 36–7)

	2. Some scientists research the extraction of materials from biomass to reduce our dependence on fossil fuels.

	H13, H14, H16
	13
	· Discuss the need for alternative sources of the compounds presently obtained from the petrochemical industry.
	· 2.3 Polymers from biomass 

· Page 27
	· Review exercise 2.3 Q1 (p. 30)

	H7, H8, H9, H10
	14
	· Explain what is meant by a condensation polymer. 

· Describe the reaction involved when a condensation polymer is formed.
	· 2.1 Polymerisation reactions 

· Page 14
	· Condensation polymerisation (p. 15)

	H11, H12, H13, H15, H16
	15
	· Describe the structure of cellulose and identify it as an example of a condensation polymer found as a major component of biomass.
	· 2.3 Polymers from biomass

· Page 27–30
	· Cellulose: the most abundant polymer on Earth (p. 29)

· Polymers from cellulose (pp 29–30)

· Review exercise 2.3 Q2–6 (p. 30)

	H4, H5, H9
	16
	· Identify that cellulose contains the basic carbon chain structures needed to build petrochemicals and discuss its potential as a raw material.
	· 
	· 

	Specific outcome
	Lesson
	Content
	References:
Course book and Teacher’s Resource Pack
	Activities

	H4, H5, H16
	17
	· Use available evidence to gather and present data from secondary sources and analyse progress in the recent development and use of a named biopolymer. This analysis should name the specific enzyme(s) used or organism used to synthesise the material and an evaluation of the use or potential use of the polymer produced related to its properties.
	· 2.4 Current developments in the use of biopolymers

· Pages 33–4
	· Review exercise 2.4 (p. 34)

· Application and investigation Q10 (p. 37)

	3. Other resources, such as ethanol, are readily available from renewable resources such as plants.  

	H9, H13
	18
	· Identify the IUPAC nomenclature for straight-chained alkanols from C1 to C8.
	· 3.1 Alcohols

· Pages 38–41
	· Nomenclature (p. 38)

· Chemical reactions of alcohols (pp. 40–1)

· Review exercise 3.1 (p. 41)

· Application and investigation  Q1–3 (p. 49)

· Secondary source investigation: Modelling the dehydration of ethanol

	H6, H7, H8, H10
	
	· Describe the dehydration of ethanol to ethylene and identify the need for a catalyst in this process and the catalyst used.
	· 
	· 

	H4, H13, H14
	19
	· Describe and account for the many uses of ethanol as a solvent for polar and non-polar substances.
	· 3.2 Ethanol: the most widely used alcohol 

· Pages 41–6
	· Ethanol as a solvent (p. 43)

· Ethanol as a fuel (p. 43)

· Heat of combustion (pp. 44–6)

· Review exercise 3.2 (p. 46)

· Application and investigation Q4–9 (p. 49)

· Secondary source investigation: The use of ethanol as an alternative car fuel

· Experiment 1.3: Heat of combustion: alkanols

	H4, H13, H16
	20
	· Outline the use of ethanol as a fuel and explain why it can be called a renewable resource.
	· 
	· 

	H10, H11, H12, H15
	21
	· Define the molar heat of combustion of a compound and calculate the value for ethanol from first-hand data.
	· 
	· 

	H4, H5, H9, H10, H13, H14
	22
	· Assess the potential of ethanol as an alternative fuel and discuss the advantages and disadvantages of its use.

	· 
	· 

	Specific outcome
	Lesson
	Content
	References:
Course book and Teacher’s Resource Pack
	Activities

	H6, H7, H8, H10


	23
	· Describe the addition of water to ethylene resulting in the production of ethanol and identify the need for a catalyst in this process and the catalyst used.
	· 3.3 Production of ethanol

· Pages 46–7


	· Hydration of ethylene (p. 46)

· Secondary source investigation: Modelling the addition of water to ethylene

· Fermentation (pp. 46–7)

· Review exercise 3.3 (p. 47)

· Application and investigation Q10 (p. 49)

· Experiment 1.2: Alcoholic fermentation 
· Secondary source investigation: Industrial production of ethanol from sugar cane

· Secondary source investigation: Equation for the fermentation of glucose

	H4, H8,H9
	24
	· Describe conditions under which fermentation of sugars is promoted.


	
	

	H7, H8, H9, H13
	
	· Summarise the chemistry of the fermentation process.
	
	

	5. Nuclear chemistry provides a range of materials. 

	H13, H14
	25
	· Identify instruments and processes that can be used to detect radiation.
	· 5.1 Radioactivity

· Pages 83–6
	· Detection and measurement of radioactivity (pp. 85–6)

· Review exercise 5.1 Q5 (p. 87)

· Application and investigation Q 3 (p. 103)

	H4, H13
	26
	· Distinguish between stable and radioactive isotopes and describe the conditions under which a nucleus is unstable.
	· 5.2 Types of radioactive decay

· Pages 87–90
	· Nuclear stability (pp. 88–90)

· Review exercise 5.2 (p. 91)

· Application and investigation Q8 (p. 103)



	Specific outcome
	Lesson
	Content
	References:
Course book and Teacher’s Resource Pack
	Activities

	H4, H13, H16
	27
	· Describe how transuranic elements are produced.
	· 5.4 Production of radioisotopes

· Pages 93–7
	· The production of transuranic elements (pp. 94–6)

· The production of commercial radioisotopes (pp. 96–7)

· Review exercise 5.4 (p. 97)

· Application and investigation Q12–15 (pp. 104)

· Secondary source investigation: Recent discoveries of elements

	H4, H13, H16
	28
	· Describe how commercial radioisotopes are produced in nuclear reactors.
	· 
	· 

	H4, H16
	29
	· Identify one use of a named radioisotope:

· in industry

· in medicine.
	· 5.5 Uses of radioisotopes

· Pages 97–101
	· Medical applications of radioisotopes (p. 98)

· Industrial applications of radioisotopes (p. 99)

· Problems associated with use of radioactive elements in medicine and industry (p. 101)

· Secondary source investigation: Benefits and problems associated with the use of radioisotopes

· Application and investigation Q17,19–21 (pp. 104–5)

	
	30
	Assessment Task: Topic Test, production of materials.
	All materials, resources and text encountered in this component are assessable.
	Written Assessment: Students will complete a written examination of material based on the work covered from this topic (Production of Materials) covered to date.


	UNIT EVALUATION

	Date Commenced:__________________         Date Completed:____________________

	How well did the program address the development of skills identified? 



	Which activities worked well?



	Which activities need to be changed?



	Suggestions for additional resources

 

	Which outcomes did students during this module display to a high standard?



	Which outcomes need additional attention following the completion of this unit?



	Other Comments:




Teacher: ______________________________  Date: __________________________
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