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GRADE LEVELS: 11
Grade 11 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 physical and chemical properties of substances, inorganic and organic nomenclature, the mole concept, chemical reactions, stoichiometry, atoms and the periodic table, solution chemistry, and organic chemistry
COURSE MATERIALS/RESOURCES:

Hebden: Chemistry 11: 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

	Skills and Processes of Chemistry

(These PLO’s to be started in Weeks I and 2 and will incorporated throughout semester)

Unit I and II

The Nature of Matter

Units III and IV

(Weeks 3 and 4)
Mole Concept

Unit V
(Weeks 5-7)

Chemical Reactions

Unit VI and VII
(Weeks 8-10)

Atomic Theory

 Unit VIII

(Weeks 11-12)
Solution Chemistry

Unit IX
(Weeks 13-15)
Organic Chemistry

Unit X
(Weeks 16-17)
Final Exam Review 

(Weeks 18-19)

	A1 demonstrate appropriate safety techniques and proper use of protective equipment

A2 demonstrate skills in measuring and in recording data

A3 communicate results and data in clear and understandable forms

B1 relate the observable properties and characteristics of elements, compounds, and mixtures to the concept of atoms and molecules

B2 write the names and formulae for ionic and covalent compounds, given appropriate charts 

or data tables

B3 describe the characteristics of matter

B4 differentiate between physical and chemical changes

B5 select an appropriate way of separating the components of a mixture

C1 explain the significance and use of the mole

C2 perform calculations involving the mole

C3 determine relationships between molar quantities of gases at STP

C4 perform calculations involving molecular and empirical formulae to identify a substance

C5 describe concentration in terms of molarity

C6 perform calculations involving molarity

D1 explain chemical reactions in terms of the rearrangement of the atoms as bonds are broken and new bonds are formed 

D2 apply the law of conservation of mass to balance formula equations

D3 devise balanced equations for various chemical reactions

D4 describe reactions in terms of energy changes

D5 perform stoichiometric calculations involving chemical reactions

E1 describe the development of the model of the atom 

E2 describe the sub-atomic structures of atoms, ions, and isotopes, using calculation where appropriate

E3 describe the development of the modern periodic table

E4 draw conclusions about the similarities and trends in the properties of elements, with reference to the periodic table

E5 justify chemical and physical properties in terms of electron population

E6 demonstrate knowledge of various types of chemical bonding

E7 apply understanding of bonding to create formulae and Lewis structures
F1 distinguish between a solution and a pure substance

F2 predict the relative solubility of a solute in a solvent, based on its polarity

F3 relate ion formation to electrical conductivity in aqueous solutions

F4 calculate the concentration of ions in solution

G1 describe characteristic features and common applications of organic chemistry 

G2 demonstrate knowledge of the various ways that carbon and hydrogen can combine to form a wide range of compounds

G3 generate names and structures for simple organic compounds

G4 differentiate the various types of bonding between carbon atoms

G5 identify common functional groups

G6 perform a simple organic preparation
	1. Tour of the lab reviewing where emergency safety equipment is and appropriate behavior in the laboratory (A1)
2. Read pages 1-6 of Workbook, Better Safe than Sorry and WHMIS Symbols Handout (A1)
3.  Chemical Spill at Milton High School – Problem Based Activity: separation and identification of unknowns based on physical and chemical properties (A1, B1, B5)
4. Problem Solving in Chemistry Workbook – significant figures, scientific notation, factor label method, metric conversions (A3)
5. The Thickness of An Aluminum Sheet – Lab activity using measurements and calculations (A2, A3)
6. Exercise 53 Lab Activity – Using various laboratory equipment to measure and record data (A2, A3)
7. Density and Volume of a Water-Alcohol Mixture – students will measure data and analyze it to experimentally determine density (A2, A3)
8. Wrap-up Worksheet – textbook questions to review SI Units, Metric Conversions and Density (A2, A3)
1.  Matter PowerPoint Presentation – properties of matter with graphic examples (B1, B3)

2. Assignment: Basic Chemistry Definitions – properties and characteristics of elements, compounds and mixtures) (B1, B3)
3. Experiment 2C – Identifying Elements, Compounds and Mixtures (B1)
4. Assignment on the Physical Separation of Substances (B5)
5. PowerPoint Presentation on Chemical vs Physical Changes (B4)
6. Paradichlorobenzene Lab – direct observation of physical changes with temperature (A1, B4)
7. Review of Science 10 – element symbols, ion charges, polyatomic ions, writing names and formulas for ionic and covalent compounds with selected exercises from workbook (B2)
8. Assignment of names and formulas where student practice giving names and formulas of various types of inorganic compounds and molecules (B2)
1. Guided notes package on the mole concept – students can work independently or with the class as a group to complete.  This package includes sample problems and assigns workbook problems on the significance and use of the mole, basic calculations with the mole, molar quantities of gases at STP, determining molecular and empirical formulas, and molar concentration with calculations. (C1, C2, C3, C4, C5, C6)
2. Moles of Iron and Copper Experiment – students will use safe lab techniques to determine the moles of copper and iron in a reaction and then use this information to determine the empirical formula of the initial solution (C2, C4, C5, C6, A1)
3. Unit Review and Outline – students will be given a checklist and summary to practice all concepts of unit 5 (C1, C2, C3, C4, C5, C6)
1. Guided notes package on Chemical Reactions, Conservation Laws, Balancing Reactions, Types of Chemical Reactions, and Energy Changes in Chemical Reactions (D1, D2, D3, D4)
2. Hands-on activity showing the rearrangement of chemical bonds during a reaction using ball and stick models (D1, D2)
3. Worksheet with reactants in which they predict the products, balance the equation and classify the reaction type (D3)
4. Energy changes – students will practice with both chemical reactions that include heat terms and energy graphs to determine the criteria for an endothermic and exothermic reaction (D4)
5. Class examples on coefficients and moles, mass to mole conversions and mass to volume conversions with assigned questions from workbook (D5)
6. Experiment 6A – Mass and Moles in a Chemical Reaction (D5, A1)
7. Hand In Assignment Stoichiometric Problems – student perform various types of stoichiometric calculations (D5)

8. Limiting Reagent Notes and Worksheet (D5)

9. Hand In Assignment Molarity, Excess and Percent Yield – word problems that apply all stoichiometric concepts (D5)
10. Acid-Base Titration Lab – students use an acid base titration to reinforce their knowledge  of chemical reactions and stoichiometry (A1, D5) 

1. PowerPoint Presentation – Early Model of the Atom, Dalton’s Atomic Theory, The Thomson Model of the Atom and The Rutherford-Bohr Model (E1, E2)
2. Have students create a timeline that demonstrates the historical development of the current model of the atom (E1, E2)

3. Use current model of the atom to review how to calculate the number sub-atomic particles in atoms, ions and isotopes.  Assign exercises in textbook (E2)
4. Guided notes package with exercises on the electronic structure of the atom (E5)

5. Hand In Assignment Electronic Structure of the Atom (E5)

6. Atoms and the Periodic Table – various properties of the periodic table are discussed using a blank period table to determine trends that exist in families and periods.  Then textbook exercises will be assigned to support these findings (E4, E5)
7. Chemical Bonding Hand In Assignment – students will apply the chemical trends learned in the previous activity to examine various chemical bonds and to draw Lewis dot diagrams and formulae (E6, E7)
8. Extension (time permitting) – In Class Web Elements Computer Activity (E1-E7)

1. Solution Chemistry Package - Vocabulary, Conductivity, Polarity, Solvents, Reaction Equations and Calculations with assigned workbook exercises (F1, F2, F3, F4)
2. Experiment 16A Polar and Non-polar Solutes and Solvents – students experiment with several types of solvents and solutes to determine rules that surround solubility (F2, A1)

3. Precipitation and Neutralization Hand In Assignment – students practice writing formula equations, complete ionic equations and net ionic equations, calculate the ion concentration in various solutions (F4)
1. Introduction to Organic Chemistry – The element carbon, hydrocarbons structure and formulae, and names using guided notes package with exercises from the workbook (G1, G2, G3, G4)
2. Classes of Organic Compounds – Naming and Formulae of Various Functional Groups notes and assignment (G4, G5)
3.  Ester Preparation Lab – ester is made by reacting alcohol and an organic acid (A1, G5)
	1. Observation of student conduct during lab activities and demonstrations

2. Working in pairs, students will create a Preliminary Report of the separation of substances  and a Final Analysis of Chemical Substances in Chemical Spill at Milton which will be assessed for accuracy and process

3. Quiz 1: Students will demonstrate their competency with respect to identifying significant figures, using them in mathematic operations and the terms accuracy and precision 

4. Thickness of Aluminum Sheet will be assessed for appropriate measurements, calculations and reporting with appropriate significant figures

5. Quiz 2: Students will be required to perform various unit conversions and report their answers with appropriate units and digits

6. Exercise 53 – student data will be collected an assessed relative to actual measurements

7. Density and Volume of Water-Alcohol Mixture – students graphic analysis will be assessed for accuracy

1. Observation and discussion during Matter Presentation

2. Observation of students understanding of terms relating to matter during assignment completion and check for completion

3. Experiment 2C – assess for correct identification of various substances

4. Physical Separation of Substances Assignment – assess for methods 

5. Observation of students classifying a list of changes as either physical or chemical

6. Paradichlorobenzene Lab Worksheet – students graphically represent their data showing the physical changes associated with temperature

7. TEST 1 (Units I-III) – students will be assessed on significant figures, unit conversions and calculations, terms that relate to matter, separation of substances, and chemical vs physical changes

8. Observe students for understanding of naming and formulas by monitoring during in class work blocks

9. Naming and formula assignment will be self-corrected in class  

9. Quiz 3 – students will be required to give the name or formula of various compounds and molecules 

1. Observation of student understanding of the mole during introduction.

2. Have students complete problems in pairs and demonstrate method to rest of class

3. Quiz 4 – students demonstrate their ability to calculate molar mass, convert between grams and moles, and use gaseous volumes to determine the number of moles of a given gas
4. Moles of Iron and Copper Lab Worksheet – students will be assessed on their ability to correctly calculate molar concentration and finding the correct formula 

5. Students will be monitored continually for understanding of various mole concepts during in class work blocks
6. TEST 2 (Unit 5) – students will be assessed on things mole with a comprehensive test including all types of calculations used in this unit

1. Observation of students during guided notes, monitoring for understanding

2. Assess that each student is able to work within a group to demonstrate bond rearrangements and the conservation of mass law using ball and stick model

3.  Reactant worksheet will be assessed to see that students can predict products, balance and classify reactions.   

4. Quiz 5 – students will be required to predict, balance and classify chemical reactions based on given reactants

5. Given a series of chemical equation with heat terms or energy graphs students must demonstrate that they can classify as endothermic or exothermic
6. Monitor for understanding of various calculations, assess that students are able to convert between various units
7. Experiment 6A lab write-up – assess that students can perform calculations on the mole based on their experiment

8. Stoichiometric Problem worksheet assessed to see that students can perform all types of calculations

9. Quiz 6 – Stoichiometric Calculations

10.  Assess Assignment on Molarity, Excess and Percent Yield for correct method and answers

11. Acid-Base Titration Lab – assess that students are able to use the excess/limiting calculations in an actual experiment

12. TEST 3 (Unit 6 and 7) – Assess that students can classify, predict and balance chemical reactions and then make various stoichiometric calculations based on their reactions
MIDTERM EXAM: Comprehensive Exam Involving All Material From Weeks 1-9
1. Monitor for student comprehension of atomic models during presentation

2. Use timeline to assess for student understanding of historical development of the atom

3.  Mark exercises as  class, ensuring that students are competent in atomic structures 

4. Monitor student understanding of electronic structure of atom by doing exercises together as a class as well as monitor individuals during work time

5. Assess Hand In Assignment for accuracy and completion of electronic configurations

6. Student summary will be assessed to ensure all trends were noted correctly on their periodic tables

7. Quiz 7 – Students will be required to demonstrate electron configurations and periodic trends amongst families and periods on the periodic table 

8. Hand In Assignment that will be assessed for correct chemical bonding and Lewis structures

9. Test 4 – Unit 8 test assessing for student understanding of atomic theory and the periodic table
1. Monitor student understanding during class work time and correct exercises in pairs/small groups to ensure completion and understanding

2. Experiment 16A – assess that students have grasped the concept of “Like Solvents Dissolve Like Solutes”

3. Precipitation and Neutralization Assignment – ensure students are able to correctly write equations and calculate ion concentration of various solutions

4. Test 5 – Unit 9 Test assessing for student comprehension of solution chemistry and the calculations required to calculate ion concentrations

1. Monitor student understanding during class discussion and work blocks of basic organic definitions and structures

2. Assess ability to name and provide structures of organic compounds by marking assignment
3. Quiz 8 – Naming and structure quiz on various branched hydrocarbons

4.  Assess for safe lab practice and detecting aroma of ester 

5. Test 6 Organic Chemistry – students demonstrate their ability to identify  
FINAL EXAM – Comprehensive exam touching on all curriculum areas


	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.


Chemistry 11 APPROXIMATE TIMELINE
2014/2015

	WEEK
	TOPIC
	GENERAL EVENTS

	September 8
	Course Introduction: Safety, Unit Conversions, SI Units
	

	September 14
	Metric, Significant Figures
	

	September 21
	Physical Properties and Changes
	Pro-D Day Monday

	September 28
	Inorganic Nomenclature
	

	October 5
	Mole Concept
	

	October 12
	Mole Concept
	Thanksgiving, TEST

	October 19
	Chemical Reactions
	Pro-D Day Friday

	October 26
	Chemical Reactions
	

	November 2
	MIDTERMS

	November 9
	Calculations Involving Reactions
	Remembrance Day

	November 16
	Atomic Theory
	TEST Report Cards and PT Interviews

	November 23
	Atomic Theory
	

	November 30
	Atomic Theory/Solution Chemistry
	

	December 7
	Solution Chemistry
	

	December 14
	Solution Chemistry
	TEST, No School Friday

	December 18-January 3
	CHRISTMAS VACATION

	January 4
	Organic Chemistry
	

	January 11
	Organic Chemistry
	

	January 18
	Review
	No School Monday

	January 25
	FINAL EXAM


