Chemistry:  Unit 5 Reactions and Reaction Stoichiometry


Comprehensive Curriculum

Concept Correlation

Unit 5:  Moles, Reactions and Stoichiometry
Time Frame:  Regular Schedule – 6 weeks; Block Schedule – 3 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Writing, balancing, classifying, and interpreting chemical equations helps us understand how and why reactions occur.

· Stoichiometry and energy changes occur during reactions.

· Stress changes affect a system at chemical equilibrium.

	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Comprehension

PS 31

Analysis

PS 38

Analysis

PS 39

Comprehension

PS 41

Analysis

SI 5

Reflections



	Concept 1:  Conservation of Mass
31. Can students explain the law of conservation of mass in ordinary chemical reactions?

32. Can students describe the mole as a counting word/quantity and demonstrate the ability to solve mole conversion problems?

33. Can students use balanced equations to solve mass/mass, mass/volume, volume/volume, and mole/mole problems?


	Activity 28:  Conservation of Mass

GQ 31
	SI 5; 

PS 31, 38, 41
	

	
	*Activity 29:  Stoichiometry – Limiting Reactants

GQ 32
	SI 5; 

PS 38, 41
	

	
	*Activity 30A:  Stoichiometry – Can you make two grams?
GQ 32, 33
	SI 5; 

PS 39, 41
	

	
	*Activity 30B:  Stoichiometry – Teacher made activity

GQ 32, 33
	SI 5; 

PS 39, 41
	

	**Essential Activities: 28, 29, 30A or 30B 


Chemistry

Unit 5:  Reactions and Reaction Stoichiometry

Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 28    ****Optional Activities: 29
Unit 5 Concept 1:  Conservation of Mass
GLEs

*Bolded GLEs must be assessed in this unit

	PS 31
	Describe chemical changes and reactions using diagrams and descriptions of the reactants, products, and energy changes (PS-H-D1) (Comprehension)

	PS 38
	Relate the law of conservation of matter to the rearrangement of atoms in a balanced chemical equation (PS-H-D5) (Analysis)

	PS 39
	Conduct an investigation in which the masses of the reactants and products from a chemical reaction are calculated (PS-H-D5) (Analysis)

	PS 41
	Apply knowledge of stoichiometry to solve mass/mass, mass/volume, volume/volume, and mole/mole problems (PS-H-D5) (Comprehension)

	SI 4
	Conduct an investigation that includes multiple trials and record, organize, and display data appropriately (SI-H-A2) (Application)

	SI 5
	Utilize mathematics, organizational tools, and graphing skills to solve problems (SI-H-A3) (Analysis)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results. (SI-H-A4) (Application)

	SI 9
	Write and defend a conclusion based on logical analysis of experimental data (SI-H-A6) (SI-H-A2) (Evaluation))

	SI 10
	Given a description of an experiment, identify appropriate safety measures (SI-H-A7) (Application)

	SI 15
	Analyze the conclusion from an investigation by using data to determine its validity (SI-H-B4) (Evaluation)


	Purpose/Guiding Questions:

· Apply knowledge of stoicheometry to solve problems.

· Collect data and calculate the mass of product formed.

· Analyze data to calculate the percent yield.

· Differentiate between endothermic and exothermic reactions.

· Analyze a graph to determine activation energy.
	Key Concepts/Vocabulary:

· Reaction Stoicheometry

· Mole Ratio

· Limiting Reactants

· Theoretical Yield

· Actual Yield

· Percent Yield



	Assessment Ideas:

· Lab Report

· Quizzes
· Tests

· Graded assignments

Activity-Specific Assessments:
· Activities 29
	Resources:

· Safety Guidelines
· Lab Equipment
· Internet


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 28, 29, 30A or 30B     

**Activity 28:  Conservation of Mass (Teacher-Made Activity)  

(SI GLEs: 10, 15; PS GLEs: 31, 39, 41) (See Appendix 5b)
Gas in a Bag

This lab consists of a decomposition reaction between calcium chloride and sodium bicarbonate.  These two compounds make up the white powdery substance seen in the Ziploc bag.  Within the bag, a phenol red solution will be released and mixed with the calcium chloride and sodium bicarbonate.  The students will make observations and an analysis of the reaction.  By taking the mass of the Ziploc bag before and after, the students can recognize conservation of mass.

**Activity 29: Stoichiometry – Limiting Reactants (CC  Activity 5)  

(SI GLEs: 5; PS GLEs: 38, 41)

Materials List: large container of different colored paper clips, problems for students to work from text or other teacher-provided resource 

Students will use paper clips to model chemical reactions.

Give each group of students several paper clips of two different colors. Instruct the students they are to use the clips to model reactant A with one color clip and reactant B2 with two of the same color clips hooked together, as many times as they can. (Place any extra clips on the side.)

Next, they are to use the clips to make as many models of the product AB as possible, tracking how many A clips and how many B2 clips are used and how many AB sets are formed. When they are finished, have students write a balanced equation using their data. 

For example, given 13 blue clips (A) and 8 red clips (B): 8 A and 4 B2 sets can be formed and 5 blue clips will be left over and removed. (These can be introduced as excess (XS) reactants!). The sets of the red clips must be unhooked. 8 blue clips and 4 red clip sets will combine to form 8 blue/red combinations. The equation will be 8A + 4B2 ( 8AB. This can be reduced to 2A + B2( 2AB. 

The teacher should lead a discussion that shows that the total number of blue clips and red clips used as reactants equals the total number of blue and red clips used for the products. This activity should be followed by students writing a brief statement that tells how this activity supports the law of conservation of matter (the amount and color of clips used as reactants = the amount and color of clips produced.)

An equation such as 2 Na + Cl2 → 2 NaCl could be used to calculate the mass of each reactant and product to mathematically prove the law of conservation of mass. This equation could also be used to demonstrate mass-mass, mass-volume, and mole-mole problems.

Ask students for examples of stoichiometric relationships in their daily lives. For example: baking a cake by following the directions on the cake mix box or mixing oil and gasoline in the correct proportions for two stroke gasoline engines (some gas weed trimmers, chain saws, outboard motor engines.) Students should explain the consequences of not following the cake mix directions (cake does not taste good or does not rise properly) or incorrectly mixing the oil and gasoline for two stroke gasoline engines (engine will seize up).

Provide practice worksheets for the students.
	Assessment

· Students will find the mass(es) of reactants and products from a sampling of the equations in Activity 2.



**Activity 30A: Can You Make Two Grams? (CC  Activity 6)  

(SI GLEs: 5; PS GLEs: 39, 41)

Materials List: goggles and aprons, calcium acetate monohydrate, magnesium sulfate heptahydrate, potassium carbonate, silver nitrate, sodium carbonate, zinc sulfate heptahydrate, balance, funnel, filter paper, two beakers, stirring rod, wash bottle, heat lamp or drying oven (if available), Can You Make Two Grams? Answer Sheet BLM

This activity will use the skills of writing and balancing equations, predicting products, using a solubility chart to predict the formation of a precipitate, and solving stoichiometry problems.

Following instruction on solubility rules, have students choose two of the chemicals listed in the Materials list and write a balanced chemical equation using the selected chemicals. They are to use solubility rules to predict if the selected chemicals will form a precipitate and calculate the amount of each reactant required to produce exactly 2.00 g of the precipitate. They will be given the chemicals and should measure the calculated masses, dissolve the reactants in water, and mix the two solutions to form the precipitate. The precipitate will be collected by filtration. The mass of the precipitate will be measured; percent error will be calculated.

 

Complete instructions including various charts can be found at www.msu.edu/~santalam/chemistry/Documents/Can%20You%20Make%202.doc. 
Possible combinations, balanced chemical reactions, and calculations are found on the Can You Make Two Grams? Answer Sheet BLM

**Activity 30B:  Stoichiometry (Teacher-Made Activity)  

(SI GLE: 5; PS GLEs: 39, 41) (See Appendix 5c)
Mass and mole relationships in chemical reactions.

The students will react sodium bicarbonate with hydrochloric acid completely, until the CO2 is no longer released.  The water will then be boiled off, leaving the NaCl behind.  

The students will then perform various calculations utilizing stoichiometry and percent yield of the product formed.
 Sample Assessments

Assessment techniques should include use of drawings/illustrations/models, laboratory investigations with reports, laboratory practicals (problem-solving and performance-based assessments), group discussion and journaling (reflective assessment), and paper-and-pencil tests (traditional summative assessments). 

General Guidelines

· Students should be monitored throughout the work on all activities via teacher observation and journal entries. 

· All student-developed products should be evaluated as the unit continues.

· Student investigations should be evaluated with a rubric.

· When possible, students should assist in developing any rubrics that will be used.

· For some multiple-choice items on written tests, ask students to write a justification for their chosen response.

General Assessments
· The student will write correctly balanced chemical equations for reactions and classify the types of reactions encountered in laboratory work or assignments.

· The student will be able to solve mole/mole, mole/mass, and mass/mass problems, expressing answers with the correct number of significant figures.

  Resources

· Formation of Water Simulation. Available online at www.visionlearning.com/library/module_viewer.php?mid=55
· MicroScale Labs. Available online at http://dwb.unl.edu/Chemistry/MicroScale/MScale00.html - Anchor-The-3800
· Smile Program Chemistry Index. Available online at http://www.iit.edu/~smile/cheminde.html
Name/School_________________________________           Grade _______________________


Feedback Form

This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
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