COURSE OUTLINE - CHEMISTRY 12

INSTRUCTOR: Sheenam Girdhar, Ph.D.

Email: sgirdhar(@coquitlamcollege.com

LEARNING OUTCOMES:

This course enables students to deepen their understanding of chemistry by using blended learning
technique which includes face to face and online instruction with the help of various digital tools to enhance
student learning and promote meaningful student participation in the classroom. Students will further
develop their creative thinking, critical thinking, problem-solving, laboratory skills and their ability to
communicate scientific information based on the topics of reaction rates, equilibrium, solubility, acids and
bases, and electrochemistry. This course aligns with new curriculum pedagogical principles giving students
an opportunity to become independent learners.

TEXTBOOK: Hebden Chemistry 12 Workbook

SUPPLIES: Notebook, Binder, Scientific Calculator, Workbook, Data Booklet

COURSE WEBSITE: https://c4.coquitlamcollege.com/course/view.php?id=354

TOPICS
eReaction Kinetics

eDynamic Equilibrium
eSaturated Solutions

e Acids and Bases
e(Oxidation and reduction

BIG IDEAS:
By the end of this course students will be expected to understand the following big ideas:

e Reaction Kinetics
o Reactants must collide with sufficient energy and geometry to react
o Conditions surrounding a reaction determine its rate
e Dynamic Equilibrium
o Some chemical reactions are reversible and proceed to equilibrium
o Dynamic equilibrium can be altered by changing the system’s conditions.
e Saturated Solutions



o Saturated solutions are in equilibrium

e Acid-Base Equilibrium

o The strength of an acid or base depends on the degree of dissociation of its ions

o Weak acids, weak bases, and buffers are systems in equilibrium.

e Electrochemistry

o Reduction and oxidation are complementary processes that involve the gain or loss of electrons
o Redox reactions and implications in resource development and for the environment.

CORE COMPETENCIES:

By the end of this course students will be expected to:

e Acquire and communicate scientific ideas using appropriate language, conventions, and representation
e Collaboratively develop, analyze, and carry out experiments and research based scientific activities

e Reflect on experiences and accomplishments to demonstrate one’s own progress in learning

e Demonstrate self-determination and self-regulation

For more information, visit: https:/curriculum.gov.be.ca/competencies

CURRICULAR COMPETENCIES:

By the end of this course students will be expected to:

e Demonstrate a sustained intellectual curiosity about a scientific topic or problem of personal, local, or
global interest

e Formulate multiple hypotheses and predict multiple outcomes

¢ Collaborative and individually plan, select, and use appropriate investigation methods, including field
work and lab experiments, to collect reliable data (qualitative and quantitative)

e Apply the concepts of accuracy and precision to experimental procedures and data (significant figures,
uncertainty, scientific notation)

e Seek and analyze patterns, trends, and connections in data, including describing relationships between
variables, performing calculations and identifying inconsistencies

¢ Construct, analyze, and interpret graphs, models, and/or diagrams

e Use knowledge of scientific concepts to draw conclusions that are consistent with evidence

e Evaluate their methods and experimental conditions, including identifying sources of error or uncertainty,
confounding variables, and possible alternative explanations and conclusions

e Describe specific ways to improve their investigation methods and the quality of their data

e Evaluate the validity and limitations of a model or analogy in relation to the phenomenon modelled

e Demonstrate an awareness of assumptions, question information given, and identify bias in their work and
in primary and secondary sources

e Assess risks in the context of personal safety and social responsibility

e Recognize the importance of indigenous knowledge that led to understanding of various chemistry
principles.

For more information, visit: https://curriculum.gov.bc.ca/sites/curriculum.gov.bc.ca/files/pdf/10-
12/science/en s 12 che elab.pdf




Students are expected to know the following:

For a full description on the changes to BC’s curriculum please refer to https://curriculum.gov.be.ca/.

ercaction rate

ecollision theory

eenergy change during a chemical reaction
ereaction mechanism

ecatalysts

edynamic nature of chemical equilibrium

e[e Chatelier’s principle and equilibrium shift
ecquilibrium constant (Keq)

esaturated solutions and solubility product (Ksp)
erelative strength of acids and bases in solution
ewater as an equilibrium system

eweak acids and weak bases

etitration

ehydrolysis of ions in salt solutions
eapplications of acid-base reactions

ethe oxidation-reduction process
eclectrochemical cells

eclectrolytic cells

equantitative relationships

COURSE REQUIREMENTS:

e Attendance is mandatory. If you are late to class by more than 15 minutes, you will be marked as an

Absent.

e Students are not allowed to use their cellphones in the classroom.

e Be sure to check C4 regularly for updates and announcements related to course.

e Homework needs to be completed and is due at the beginning of class.

e Behave responsibly in the class. Show consideration and respect for your fellow classmates, and

your teacher.

TESTING/FINAL EXAM POLICY:

Tests MUST be written during the times scheduled. It is the student's responsibility to be aware of
scheduled test dates and of any changes to these dates. It is your responsibility to ensure you arrive on

time — no extra time will be given.

A score of zero will be assigned to any missed test. If a valid reason (medical note) is provided, the
Instructor may allow make up tests. If you miss an exam due to illness contact your instructor as soon

as possible.
No rewrites are allowed for low test marks.

Students are required to write the Final Exam in order to receive course credit. There is no make up

for final exams.




o A student caught cheating on a quiz, test or exam will receive an automatic “0”. A second cheating
offence may result in expulsion from Coquitlam College.

A NOTE ON PLAGIARISM:

e Plagiarism is easy to do but can come with harsh consequences — from a zero (0) grade to an
expulsion with academic misconduct on your record. When working in groups make sure each group
member submits their own unique assignment/worksheet/lab report, written in their own words. Use
a reference list to identify any information, images, etc. gathered from other sources.

ASSESSMENT:

Formative
Think Pair Share, Oral Quizzes, Self Assessment, Homework, Presentation, Exit Slips, Quick Summaries,
Open Ended Questions, Mind maps.

Summative
Unit Tests, Formal Lab Reports, Research Project, Midterm and Final Exam

EVALUATION:

Unit Tests 15%
Labs 20%
Mid-Term Exam 20%
Final Exam 25%
Project 1 10%
Project 2 5%
Class Participation 5%
Total 100%

LETTER GRADES AND THEIR EQUIVALENTS
A (86-100%) Excellent
B (73-85%) Very Good
C+ (67-72%) Good
C (60-66%) Average
C- (50-59%) Minimal Achievement
F (0-49%) Fail (Final Grade)

To avoid an undeserved low grade, if you stop attending class, it is your responsibility to officially
withdraw through the office.
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Teacher: Sheenam Girdhar, Ph.D.

~ ¥

CHEMISTRY 12

Course Weekly Schedule

Curriculum
Organizer

Teaching
Strategies and
Assessment

Big Ideas

Curricular
Competencies

Chemistry 11
Review

Week 1

Introduction to core
competencies

Group activity

Review of some of
the important topics
in Chemistry 11
such as:

Significant
Figures/Uncertainty

Mole Concept
Limiting Reagents

Balancing of
equations

Nomenclature

Worksheets/Quizzes

Formative
Assessment
Self -Assessment

The mole is a quantity used to
make atoms and molecules
measurable

Matter and energy are
conserved in chemical
reactions.

Stoichiometric calculations
involving chemical reactions
are important

Stoichiometry involves
relationships between
reactants and/or products in a
chemical reaction to determine
desired quantitative data

explain the significance and use
of the mole

perform calculations involving
the mole

determine relationships between
molar quantities of gases at STP
perform calculations involving
molecular and empirical
formulae to identify a substance
describe concentration in terms
of molarity

perform calculations involving
molarity

apply the law of conservation of
mass to balance formula
equations

devise balanced equations for
various chemical reactions
write the names and formulae for
ionic and covalent compounds,
given appropriate charts or data
tables

Kinetics

Week 2-3

Draw a map of all

safety features in the

classroom
Laboratory tour
emphasizing safety
features

Kinetics
worksheets/quizzes
Lab 1Rates of
reaction

Lab 2: The lodine
Clock — lab report is
assessed.

Unit test

Online
quiz/Worksheets

Demonstrate their knowledge
of reaction rates — how to
monitor, change factors and
asses them.

Apply the principles and
aspects of the collision theory.
Be able to draw and analyze
energy diagrams and
understanding the use of
enthalpy in a reaction.
Analyze a reaction mechanism
in a reaction,

Describe uses of a catalyst.

demonstrate awareness that
reactions occur at differing rates
experimentally determine rate of
a reaction

demonstrate knowledge of
collision theory

describe the energies associated
with reactants becoming
products

apply collision theory to explain
how reaction rates can be
changed

analyze the reaction mechanism
for a reacting system

represent graphically the energy
changes associated with
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e  Group work catalyzed and uncatalyzed
Element Project reactions
e Formative describe the uses of specific
Assessment catalysts in a variety of
® Self -Assessment situations
Equilibrium e  Project Submission Analyze dynamic equilibrium explain the concept of chemical
and presentation and know what the necessary equilibrium with reference to
Week 4-5 e Lab3- requirements are for an reacting systems
Investigating equilibrium to exist. predict, with reference to
Chemical Explain the driving forces in a entropy and enthalpy, whether
Equilibrium chemical equilibrium, and reacting systems will reach
o  Hebden workbook describe the result of such equilibrium
questions factors on an equilibrium apply Le Chatelier’s principle to
e  Driving forces video Apply the concept of the shifting of equilibrium
Quizzes and unit test equilibrium to an industrial apply the concept of equilibrium
Demonstration of process to a commercial or industrial
Le Chatelier’s Explain the results of an process
Principle equilibrium constant draw conclusions from the
e Lab19B - expression equilibrium constant expression
Equilibrium Perform calculations to perform calculations to evaluate
Expression evaluate the changes in Keq the changes in the value of Keq
e  Formative and in concentrations of
Assessment substances
e  Self -Assessment within an equilibrium system
e Bioplastic project
e Unit test
Solubility e Lab19C - Study of solute-solvent determine the solubility of a
Solubility Constant interactions is very important compound in aqueous solution
Week 6-8 Expression to understand the solubility of describe a saturated solution as
e  Quizzes and unit test ionic compounds in water. an equilibrium system
e Introduce titration Solubility of a compound in determine the concentration of
techniques aqueous solution varies with ions in a solution
e Self -Assessment the temperature determine the relative solubility
e  Crystal Preparation Formulate equilibrium of a substance, given solubility
e Midterm Exam constant expressions for tables
e Formative various saturated solutions apply solubility rules to analyze
Assessment Devise a method for the composition of solutions
e Unit test determining the concentration formulate equilibrium constant
e  Worksheets of a specific ion expressions for various saturated
e Indigenous Describe lalsat‘urated solution solutions
knowledge in as an equilibrium perform calculations involving
Chemistry Determine the solubility of a solubility equilibrium concepts

substance using solubility
tables.

Apply solubility procedures —
quantitative analysis
Demonstrate various
Ksp/solubility calculations
Determine the concentration
of chloride ion using
precipitation methods

devise a method for determining
the concentration of a specific
ion

Acids and Bases

Assess a household

Qutline the general

identify acids and bases through
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Week 9-10

chemical

Use the principles of
Lab 20A to look at
nature of Acids and
Bases.
Quizzes/worksheets
Lab 20B- Bronsted-
Lowry Acid Base
Equilibria

Lab 20G/20C Acid
Base Titrations

Lab 20D Hydrolysis
Acid Rain
presentation

Self -Assessment

characteristics of Acids and
Bases.

Identify various models of
Acids and Bases

Analyze balanced equations of
Acids or Bases in water
Compare relative strengths of
Acids and Bases

Analyze the equilibrium of
water

Perform calculations using
pH, pOH and concentrations
of H" and OH"

Perform calculations using K,
and Ky

Demonstrate titration
techniques

Describe an indicator as an
equilibrium system
Understand and analyze
hydrolysis of a ions in a salt
solution

Describe buffer systems
Discuss what happens to
oxides that dissolve in water

experimentation
identify various models for
representing acids and bases
analyze balanced equations
representing the reaction of acids
or bases with water
classify an acid or base in
solution as either weak or strong,
with reference to its electrical
conductivity
analyze the equilibria that exist
in weak acid or weak base
systems
identify chemical species that
are amphiprotic
analyze the equilibrium that
exists in water
perform calculations relating pH,
pOH, [H307], and [OH]
explain the significance of the
Ka
and Kb equilibrium expressions
perform calculations involving
Ka and Kb
applications of acid-base
reactions
demonstrate an ability to design,
perform, and analyse a titration
experiment involving the
following:

—  primary standards

— standardized solutions

—  titration curves

— appropriate indicators
describe an indicator as an
equilibrium system
perform and interpret
calculations involving the pH in
a solution and Ka
for an indicator
describe the hydrolysis of ions in
salt solutions
analyze the extent of hydrolysis
in salt solutions
describe buffers as equilibrium
systems
describe the preparation of
buffer systems
predict what will happen when
oxides dissolve in rain water

Oxidation and
reduction

Week 11-13

Demonstrate copper
and silver nitrate
Lab21A -
Introduction to
Electrochemistry

Describe oxidation and
reduction

Analyze strengths of reducing
and oxidizing agents

Balance redox reactions

describe oxidation and reduction
processes

analyze the relative strengths of
reducing and oxidizing agents
balance equations for redox
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e 21D - Making an
Electrochemical cell

e  Presentation of
electrochemical
applications —
batteries, fuel cells,
and the electric car

e  Unit test and
worksheets

e Self -Assessment

Perform calculations of redox
titrations

Analyze an electrochemical
cell

Present a practical application
of an electrochemical cell
Understand the concept of
corrosion

Analyze an electrolytic cell
and look at how they are used
practically.

reactions

determine the concentration of a
species by performing a redox
titration

applications of redox reactions
analyze an electrochemical cell
in terms of its components and
their functions

describe how electrochemical
concepts can be used in various
practical applications

analyze the process of metal
corrosion in electrochemical
terms

analyze an electrolytic cell in
terms of its components and
their functions

describe how electrolytic
concepts can be used in various
practical applications






