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Grade 12 Chemistry
OVERVIEW:

Chemistry is the science that deals with the properties and reactions of materials. It is concerned with the identification, characterization, and transformations of matter, and with the energy changes accompanying these transformations. As such, it makes an important contribution to our ability to 

• comprehend the natural environment

• understand various other pure and applied sciences, as well as the nature of scientific inquiry

Through participation in co-operative labs, independent research, and other classroom experiences, students acquire knowledge, skills, and attitudes that enable them to pursue further study and experience success in the workplace as informed decision makers and full participants.
GOALS:

It is expected students will:

· Work cooperatively and safely in laboratory and classroom experiences
· Develop scientific literacy 
· Critically think and problem solve

· Develop scientific inquiry skills that will lead to future success in post-secondary education and/or the workplace

· Have a firm grasp on specific areas of chemistry including reaction kinetics, dynamic equilibrium, solubility equilibrium, acid-base systems, and electrochemistry
COURSE MATERIALS/RESOURCES:

Hebden: Chemistry 12: A Workbook for Students
Heath Chemistry

Heath Chemistry Lab Manual
ASSESSMENT AND EVALUATION TOOLS:

Orally:  Participation in discussions and presentations
Written:   Textbook assignments, lab write-ups, worksheets, word problems, graphs, calculations, quizzes, and tests
Pictorially:  Charts, graphs, worksheets
Participation: Laboratory activities and demonstrations
	Content

Curriculum Organizers

(include timeline)
	Prescribed Learning Outcomes

It is expected that students will:
	Planning for Assessment

(teaching strategies/learning activities)
	Achievement Indicators with Assessment Strategies

	Reaction Kinetics
(Weeks 1-3)

Dynamic Equilibrium

(Weeks 4-6)

Solubility Equilibrium

(Weeks 7-9)

Acids and Bases

(Weeks 10-15)

Electrochemistry

(Weeks 16-18)
Final Exam Review 

(Weeks 18-19)

	A1 demonstrate awareness that reactions occur at differing rates

A2 experimentally determine rate of a reaction

A3 demonstrate knowledge of collision theory

A4 describe the energies associated with reactants becoming products

A5 apply collision theory to explain how reaction rates can be changed

A6 analyse the reaction mechanism for a reacting system

A7 represent graphically the energy changes associated with catalyzed and uncatalyzed reactions

A8 describe the uses of specific catalysts in a variety of situations
B1 explain the concept of chemical equilibrium with reference to reacting systems

B2 predict, with reference to entropy and enthalpy, whether reacting systems will reach equilibrium

B3 apply Le Châtelier’s principle to the shifting of equilibrium

B4 apply the concept of equilibrium to a commercial or industrial process

B5 draw conclusions from the equilibrium constant expression

B6 perform calculations to evaluate the changes in the value of Keq and in concentrations of substances within an equilibrium system
C1 determine the solubility of a compound in aqueous solution

C2 describe a saturated solution as an equilibrium system

C3 determine the concentration of ions in a solution

C4 determine the relative solubility of a substance, given solubility tables

C5 apply solubility rules to analyse the composition of solutions

C6 formulate equilibrium constant expressions for various saturated solutions

C7 perform calculations involving solubility equilibrium concepts

C8 devise a method for determining the concentration of a specific ion
D1 identify acids and bases through experimentation

D2 identify various models for representing acids and bases

D3 analyse balanced equations representing the reaction of acids or bases with water

D4 classify an acid or base in solution as either weak or strong, with reference to its electrical conductivity

D5 analyse the equilibria that exist in weak acid or weak base systems

D6 identify chemical species that are amphiprotic
E1 analyse the equilibrium that exists in water

E2 perform calculations relating pH, pOH, [H3

O+], and [OH-]
E3 explain the significance of the Ka

 and Kb equilibrium expressions

E4 perform calculations involving Ka

 and Kb
F1 demonstrate an ability to design, perform, and analyse a titration experiment involving the following:

– primary standards

– standardized solutions

– titration curves

– appropriate indicators

F2 describe an indicator as an equilibrium system

F3 perform and interpret calculations involving the pH in a solution and Ka for an indicator

F4 describe the hydrolysis of ions in salt solutions

F5 analyse the extent of hydrolysis in salt solutions

F6 describe buffers as equilibrium systems

F7 describe the preparation of buffer systems

F8 predict what will happen when oxides dissolve in rain water
G1 describe oxidation and reduction processes

G2 analyse the relative strengths of reducing and oxidizing agents

G3 balance equations for redox reactions

G4 determine the concentration of a species by performing a redox titration
H1 analyse an electrochemical cell in terms of its components and their functions

H2 describe how electrochemical concepts can be used in various practical applications

H3 analyse the process of metal corrosion in electrochemical terms

H4 analyse an electrolytic cell in terms of its components and their functions

H5 describe how electrolytic concepts can be used in various practical applications

	1. Safety Video: Top Ten Rules of Science Lab Safety (www.youtube.com)

2. Safety Discussion – location of equipment, this will also be repeated during all lab activities
3. Chemistry 11 Review – worksheets on significant figures and the mole
1. Unit 1 Notes Package - information and problems to work through and discuss as a class.  Students to be given partial notes that will be completed together. (A1-A8)
2. Unit 1 Exercises from Hebden . (A1-A8)
3. Video – Reaction Mechanism (https://www.youtube.com/watch?v=Bu_f-UkMAio). (A6,A7) 
4. Lab: Factors Affecting Reaction Rates. (A1, A2, A6)
5. Reaction Kinetics Worksheets (calculating rates, factors that affect rate, reaction mechanisms, and energy changes during reactions). (A1-A8)
6. Unit Review – sampling of questions to review the entire unit.
1. Unit 2 Notes Package - information and problems to work through and discuss as a class.  Students to be given partial notes that will be completed together. (B1-B6)
2. Unit 2 Exercises from Hebden (B1-B6)
3. Video – Equilibrium (https://www.youtube.com/watch?v=g5wNg_dKsYY) (B1-B4)
4. Lab Activity: Investigating Chemical Equilibrium (B1-B3)
5. Equilibrium Worksheets – these will focus on calculation of Keq (B4, B5, B6)
6. Unit Review – sampling of questions to review the entire unit.
1. Unit 3 Notes Package - information and problems to work through and discuss as a class.  Students to be given partial notes that will be completed together. (C1-C8)
2. Unit 3 Exercises from Hebden (C1-C8)
3. Video – Solubility Equilibrium (C1-C8)
4. Lab Demonstrations – conductivity of liquids, determining solubility experimentally (C1, C8)
5. Solubility Worksheets – calculating ion concentrations, Ksp, using Ksp charts, separating ions based on solubility (C1, C3, C6, C7)
6. Unit Review – sampling of questions to review the entire unit
Midterm Review
1. Unit 4 Notes Package - information and problems to work through and discuss as a class.  Students to be given partial notes that will be completed together.  (D1-D6, E1-E4, F1-F8)

2. Unit 4 Exercises from Hebden (D1-F8)
3. Video – Acids, Bases and Salts

4. Lab Activities: Properties of Acids and Bases, Acid Base Titration
5. Acid/Base Worksheets – calculation based worksheets (pH, pOH, [H3O+],[OH-], Ka, Kb, and titrations). (D3, D5, E1, E2, E4, F3, F5)
 6. Unit Review – sampling of questions to review the entire unit
1. Unit 5 Notes - information and problems to work through and discuss as a class.  Students to be given partial notes that will be completed together.  (G1-H5)
2. Unit 5 Exercises from Hebden( G1-H5)
3. Video – Oxidation-reduction Reactions, Electrochemical Cells (G1-H5)
4. Lab Activities: Designing an Electrochemical Cell, Electrolytic Cells (H4, H5)
5. Redox Worksheets (G1-H5)
6. Unit Review – sampling of questions to review the entire unit
 Course Review – question and answer periods with term long review package.
	1. Observation of student conduct (with respect to safety) during class activities and demonstrations
2. Introductory Quiz – to assess for chemistry foundations
1. Observation of student understanding during class notes and discussions.  Oral questioning to assess for understanding.
2. Students will periodically be asked to demonstrate calculations for class.  Exercises will be checked for completion periodically.
2. Mid-unit Quiz to assess students grasp of basic kinetic calculations, monitoring reactions, etc.
3. Homework and assignments – sample questions and worksheets to be marked to assess student grasp of all outcomes.
4. Lab Report – lab write-up to be assessed for student ability to grasp factors that affect reaction rate and calculate subsequent rates.
5. Unit Test – comprehensive unit test examining all learning outcomes).
1. Observation of student understanding during class notes and discussions.  Oral questioning to assess for understanding.

2. Students will periodically be asked to demonstrate calculations for class.  Exercises will be checked for completion periodically.
2. Mid-unit Quizzes to assess students grasp of enthalpy/entropy changes, Le Châtelier’s principle, and Keq calculations.
3. Homework and assignments – sample questions and worksheets to be marked to assess student grasp of all outcomes.
4. Lab Report – lab write-up to be assessed for student ability to grasp general equilibrium properties.
5. Unit Test – comprehensive unit test examining all learning outcomes).
1. Observation of student understanding during class notes and discussions.  Oral questioning to assess for understanding.

2. Students will periodically be asked to demonstrate calculations for class.  Exercises will be checked for completion periodically.
2. Mid-unit Quizzes to assess students grasp of solubility calculations and using Ksp chart.
3. Homework and assignments – sample questions and worksheets to be marked to assess student grasp of all outcomes.
4. Lab Report – lab write-up to be assessed for student ability to grasp general solubility properties.
5. Unit Test – comprehensive unit test examining all learning outcomes).
Midterm Exam
1. Observation of student understanding during class notes and discussions.  Oral questioning to assess for understanding.

2. Students will periodically be asked to demonstrate calculations for class.  Exercises will be checked for completion periodically.
2. Mid-unit Quizzes to assess students grasp of acid and base properties, hydronium ion/hydroxide ions, weak acids and bases, equilibria, pH and pOH, and Ka and Kb calculations
3. Homework and assignments – sample questions and worksheets to be marked to assess student grasp of all outcomes.
4. Lab Reports – lab write-up to be assessed for student ability to grasp acid base indicators and titration chemistry.
5. Unit Test – comprehensive unit test examining all learning outcomes).
1. Observation of student understanding during class notes and discussions.  Oral questioning to assess for understanding.

2. Students will periodically be asked to demonstrate calculations for class.  Exercises will be checked for completion periodically.
2. Mid-unit Quizzes to assess students grasp of oxidation numbers, balancing redox reactions, electrochemical and electrolytic cells.
3. Homework and assignments – sample questions and worksheets to be marked to assess student grasp of all outcomes.
4. Lab Reports – lab write-up to be assessed for student ability to grasp electrochemical and electrolytic cells.
5. Unit Test – comprehensive unit test examining all learning outcomes).
Final Exam


	Evaluation
Tests……………………………………..35 %

Classwork:

   -Quizzes……………………………….15 %

   -Homework/Assignments/Labs………..50 %
 Midterm and Final Exam

      Class Procedures

· All homework is due at the beginning of the following class unless stated otherwise.

· Labs are an important part of this course they are done in groups of two unless otherwise stated. Written lab reports are to be done individually.

· Quizzes may be announced OR unannounced. You can best prepare for these by attending class and doing assigned homework. 
Student Responsibilities
· Come to class on time, fully equipped and prepared to work every day. Note: “Fully equipped” includes text books, binder with a supply of unused lined paper, pens, pencils, an eraser, a ruler and a basic scientific calculator.  Students will not be permitted to make their lack of preparation a classroom problem.

· Make every effort to attend every class.  When an absence does occur, the student is expected to take the initiative immediately upon returning to pick up missed handouts, catch up the notes from a classmate and complete missed assignments as soon as possible.

· Missed tests will be written as soon as possible after a legitimate absence.  An alternate test may be used.

Respect other people and their rights (eg. their right to be safe, their right to be treated with dignity, their right to be heard when they have the privilege to speak, their right to learn).

Remember that you have a better chance at success if you face challenges head on and do quality work on time and on your own.  Strength comes from the struggle!
	Explanation of Work Ethic Indicators

G
You arrive to class on time, prepared with all your supplies, notebooks, texts and other related materials. All your work (home and in class) is completed to the best of your ability.  You are making every effort to meet deadlines and due dates and are doing your best to keep your notebooks up-to-date and in good order.  During class you are attentive and focussed on the various tasks, assignments and projects.  You work well in individual and group situations and you appear to be doing your best.  You willingly participate and share ideas.  You treat yourself, your peers and adults with the respect inherent in the Gospel values.  You display good work habits and effort in all that you do. 

S

Most of the time you arrive to class on time and are prepared with all your supplies, notebooks, texts and other related materials. Most of your work (home and in class) is completed to the best of your ability.   Although you occasionally miss handing in an assignment, you are making an honest effort to meet deadlines and due dates. You usually do your best to keep your notebooks up-to-date and in good order.  During class you are attentive and focussed on the various tasks, assignments and projects with only occasional lapses.  You work fairly well in individual and group situations and, on most occasions, appear to be doing your best.  You are willing to participate and share ideas.  You treat yourself, your peers and adults with the respect inherent in the Gospel values.  You display satisfactory work habits and effort most of the time. 

N
You frequently arrive unprepared for class.  You are sometimes missing supplies, notebooks, texts and other related materials. On occasion, you are reluctant to put forth the effort to keep your materials and assignments organized.  Homework and assignments are often incomplete or poorly done.  During class, you are sometimes unfocussed and easily distracted.  You participate infrequently in class discussions. You sometimes treat yourself, your peers and adults with a lack of the respect inherent in the Gospel values.  Your work habits need to improve.


