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COURSE OUTLINE

1. COURSE TITLE



Chemistry

2. COURSE CODE



SCH4U

3. COURSE TYPE/ GRADE


University Preparation, Grade 12

4. DURATION



110+ Hours
5. CREDIT VALUE



1.0

6. PREREQUISITE



SCH3U –Chemistry, University Preparation, Grade 11 

7. DEPARTMENT



Science

8. COURSE DEVELOPERS


Mr. James Leonard and Ms. Shannon Yates Hawkey
9. DEVELOPMENT DATE


July 2014
10. COURSE REVISERS


 Ms. Claire Watson 

11. REVISION DATE


January 2015
12. POLICY DOCUMENT


Ministry of Education of Ontario (2008), The Ontario Curriculum 




Grades 11 and 12, Science

13. COURSE DESCRIPTION

This course enables students to deepen their understanding of chemistry through the study of organic chemistry, energy changes and rates of reaction, chemical systems and equilibrium, electrochemistry, and atomic and molecular structure. Students will further develop problem-solving and laboratory skills as they investigate chemical processes, at the same time refining their ability to communicate scientific information. Emphasis will be placed on the importance of chemistry in daily life, and on evaluating the impact of chemical technology on the environment.

14. OVERALL CURRICULUM EXPECTATIONS

This course is divided into two main strands:

Strand A:  Scientific Investigation Skills 

Strand B:  Chemical Topics (5 units)

By the end of this course students will:

i. Structure and Properties

C1. Assess the benefits to society and evaluate the environmental impact of products and technologies that apply principles related to the structure and properties of matter;

C2. Investigate the molecular shapes and physical properties of various types of matter;

C3. Demonstrate an understanding of atomic structure and chemical bonding, and how they relate to the physical properties of ionic, molecular, covalent network, and metallic substances.

ii. Energy Changes and Rates of Reaction

D1. Analyse technologies and chemical processes that are based on energy changes, and evaluate them in terms of their efficiency and their effects on the environment;

D2. Investigate and analyse energy changes and rates of reaction in physical and chemical processes, and solve related problems;

D3. Demonstrate an understanding of energy changes and rates of reaction.

iii. Chemical Systems and Equilibrium

E1. Analyse chemical equilibrium processes, and assess their impact on biological, biochemical, and technological systems;

E2. Investigate the qualitative and quantitative nature of chemical systems at equilibrium, and solve related problems;

E3. Demonstrate an understanding of the concept of dynamic equilibrium and the variables that cause shifts in the equilibrium of chemical systems.

iv. Electrochemistry

F1. Analyse technologies and processes relating to electrochemistry, and their implications for society, health and safety, and the environment;

F2. Investigate oxidation-reduction reactions using a galvanic cell, and analyse electrochemical reactions in qualitative and quantitative terms;

F3. Demonstrate an understanding of the principles of oxidation-reduction reactions and the many practical applications of electrochemistry.

v. Organic Chemistry

B1. Assess the social and environmental impact of organic compounds used in everyday life, and propose a course of action to reduce the use of compounds that are harmful to human health and the environment;

B2. Investigate organic compounds and organic chemical reactions, and use various methods to represent the compounds;

B3. Demonstrate an understanding of the structure, properties, and chemical behaviour of compounds within each class of organic compounds.

15. OUTLINE OF THE COURSE CONTENT
The course is organized in six units.

Unit A:  Scientific Investigation Skills and Career Exploration
(Integrated throughout the semester)

Throughout this course, students will demonstrate scientific investigation skills (related to both inquiry and research) in the four areas of skills (initiating and planning, performing and recording, analyzing and interpreting, and communicating); , students will also identify and describe careers related to the fields of science under study, and describe the contributions of scientists, including Canadians, to those fields.
Unit B:  Organic Chemistry






(Time:  15.0 hours)
Students continue the explorations of organic substances that began in Grade 11. They distinguish among the different classes of organic substances including alcohols, aldehydes, ketones, carboxylic acids, esters, ethers, amines and amides, by name and by structural formula. Inquiry skills such as model building and wet laboratory procedures are used to gather data and information about the properties and types of reactions in order to predict and explain observations. In the End-of-Unit Task, students use their acquired practical laboratory skills produce and determine an ester from the initial reactants: an alcohol and a carboxylic acid. They will communicate their results in the form of a lab report.

Unit C:  Structure and Properties of Matter





(Time:  23.75 hours)

This unit increases student understanding of the structure of the atom by exploring the quantum mechanical model. They describe products and contributions that have advanced the knowledge of atomic and molecular theory, write electronic configurations, and explain the relationship between the position of elements in the periodic table and their properties. Students investigate solids/liquids and explain how types of chemical bonding account for the properties of ionic, molecular, covalent network and metallic substances. Students predict molecular shape using the Valence Shell Electron Pair Repulsion model. The End-of-Unit Task consists of students independently learning about one element in detail, researching it and reporting the results of their work using a form of communication technology (e.g. MS PowerPoint, MS Publisher) .

Unit D:  Energy Changes and Rates of Reaction




(Time: 22.5 hours)
This unit involves the study of energy transformations and kinetics of chemical changes. Energy changes for physical and chemical processes and rates of reaction are studied through experimental data and calculations. Research is done on the dependence of chemical technologies and processes on the energetics of chemical reactions. Students will complete a unit test at the end of both the Energy Changes and the Rates of Reaction section. 

Unit E:  Chemical Systems and Equilibrium    




(Time:  30 hours)

In this unit, students increase their understanding of solutions to incorporate equilibrium systems. Students investigate the behaviour of different equilibrium systems, e.g., liquid-vapour, insoluble salts, weak acids and bases, and solve problems involving the law of chemical equilibrium. Le Chatelier’s principle is used to predict how various factors affect a chemical system at equilibrium. Students explore the importance of equilibrium systems in their daily lives, e.g., how they optimize the production of industrial chemicals and the role they play in biological systems. Throughout the unit, the increased encouragement and emphasis is placed on independent learning strategies, e.g. students generate their own notes and compare them with teacher expectations. In the End-of-Unit Task, students use their acid-base titration skills to determine an unknown concentration of an acid or base. They will communicate there results in the form of a formal lab report.

Unit F:  Electrochemistry







(Time:  12.5 hours)
In this unit, students demonstrate an understanding of fundamental concepts related to oxidation-reduction and the inter-conversion of chemical and electrical energy. Students build and explain the functioning of simple galvanic and electrolytic cells and use equations to describe these cells and solve quantitative problems related to electrolysis. Students describe some uses of batteries and fuel cells, explain the importance of electrochemical technology to the production and protection of metals and assess environmental and safety issues associated with these technologies. Students will complete a unit test at the end of this unit.

Final Assessment Task







(Time:  12.5 hours)

This course has provided students with numerous and varied opportunities to demonstrate the full extent of their achievement of the curriculum expectations, across all four categories of knowledge and skills. Thirty percent of the final grade will be based on a final evaluation in the form of a written examination. A Performance Task requires students to design and present a research project as part of their independent study unite (ISU). Students will be expected to demonstrate a high degree of scientific literacy in communicating their planning activity and their results.

16.  TEACHING AND ASSESSMENT STRATEGIES

· A variety of teaching/ assessment strategies to address students’ needs will be used during the school year. Formative assessments will be ongoing through out the academic year.

· Teaching strategies may include:

1. Presentation 

2. Inquiry Teaching 

3. Discovery Method 

4. Concept Teaching 

5. Demonstration 

6. Direct Instruction 

7. Cooperative Learning 

8. Classroom Discussion Journal Writing 

9. Portfolios and Narrative Description 

· Assessment strategies may include:

1. Diagnostic assessment

2. Formative assessment

3. Performance assessment

4. Portfolio assessment

5. Rubrics

6. Checklists

7. Summative assessment

· Students will be provided with reasonable opportunities to master skills relating to the achievement of the curriculum objectives and learning skills before assessment and evaluation.
17. ASSESSMENT AND EVALUATION OF STUDENT PERFORMANCE
The achievement chart (The Ontario Curriculum, Grades 9 to 12: Achievement Chart (Draft), 2004) identifies four categories of knowledge and skills – Knowledge/Understanding, Inquiry, Communication, and Making Connections. These categories encompass all the curriculum expectations in the course. The chart provides a reference point for all assessment practice and a framework within which to assess and evaluate student achievement.

Overall achievement in the preceding categories:

	Percentage Grade Range
	Achievement Level
	Summary Description



	80 – 100%
	Level 4
	A very high to outstanding level of achievement.

Achievement is above the provincial standard.

	70 -79%
	Level 3
	A high level of achievement. Achievement is at the provincial standard.

	60 -69%
	Level  2
	A moderate level of achievement. Achievement is below, but approaching, the provincial standard.

	50 -59%
	Level 1
	 A passable level of achievement. Achievement is below the provincial standard.

	Below 50%                                               Insufficient achievement of curriculum expectations.

                                                                   A credit will not be granted.




Seventy per cent (70%) of the grade will be based on tasks conducted throughout the course. This portion of the grade will reflect the student’s most consistent level of achievement throughout the course, although special consideration will be given to more recent evidence of achievement. 
Thirty per cent (30%) of the grade will be based on a final evaluation in the form of an examination.

Assessment and evaluation of learning for this course will be broken down as follows:

· Knowledge and Understanding


25%

· Thinking and Inquiry



25%

· Communication



25%

· Application




25%

100%

18. CONSIDERATION FOR PROGRAM PLANNING
Teachers in planning lessons take into account considerations in a number of important areas. Essential information that pertains to all disciplines is provided in the companion piece to this document, The Ontario Curriculum, Grades 9 to 12: Program Planning and Assessment, 2000.
Considerations relating to the areas listed below are relevant for program planning in CPU.

The Role of Technology in the Curriculum
Information and communications technologies (ICT) provide a range of tools that can significantly extend and enrich teachers’ instructional strategies and support students’ language learning. ICT tools include multimedia resources, databases, Internet websites, digital cameras, and word-processing programs. Tools such as these can help students to collect, organize, and sort the data they gather and to write, edit, and present reports on their findings. Information and communications technologies can also be used to connect students to other schools, at home and abroad, and to bring the global community into the virtual classroom. Although the Internet is a powerful learning tool, there are potential risks attached to its use. All students are warned of issues of Internet privacy, safety, and responsible use, as well as of the potential for abuse of this technology, particularly when it is used to promote hatred. Information technology is considered a learning tool that must be accessed by English students when the situation is appropriate. As a result, students will develop transferable skills through their experience with word processing, internet research, presentation software, and telecommunication tools, as would be expected in any business environment.

English As Language Learners (ELL)
Responsibility for students’ English-language development is shared by the course teacher, the ELL teacher, and other school staff. Peers may also be helpful in supporting English language learners in the language classroom. Teachers adapt the instructional program in order to facilitate the success of these students in their classrooms. Appropriate adaptations include: 
1. use of a variety of instructional strategies (e.g., extensive use of visual cues, graphic organizers, scaffolding; previewing of textbooks, pre-teaching of key vocabulary; peer tutoring; strategic use of students’ first languages);

2. use of a variety of learning resources (e.g., visual material, simplified text, bilingual dictionaries, and materials that reflect cultural diversity);

3. use of assessment accommodations (e.g., granting of extra time; use of oral interviews, demonstrations or visual representations, or tasks requiring completion of graphic organizers or cloze sentences instead of essay questions and other assessment tasks that depend heavily on proficiency in English).

19.  COURSE MATERIALS


Recommended Textbook:
Chemistry 12, Nelson © 2012   

Resources:



Moodle/ T.I.M.E.S.

Supplementary Resources: 

Course Notes, Handouts, Exemplars, etc.
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