SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Seventh Grade Science

	Recommended Days of Instruction:  1 
	

	Standard(s) addressed:  7-5

	The student will demonstrate an understanding of the classifications and properties

of matter and the changes that matter undergoes. (Physical Science)

	The Chemical Nature of Matter

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-5.7 Identify the reactants and products in chemical equations.

	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm?
ETV SC Streamline:  
http://etv.streamlinesc.org
The World of Plants (13:27) http://player.discoveryeducation.com/index.cfm?guidAssetId=083C802D-4438-4FEA-A20C-79909E7CB830
“Photosynthesis”, A Segment of: Biology: The Science of Life: The Flow of Matter and Energy in the Living World: Photosynthesis and Cellular Respiration (1:42) http://player.discoveryeducation.com/index.cfm?guidAssetId=A86A6F01-C6EB-45E3-9E1E-49210BECE820
	See Module 7-5.7.
	From the South Carolina Science Support Documents:

The objective of this indicator is to identify reactants and products in chemical equations; therefore, the primary focus of assessment should be to retrieve from memory information about the location of reactants and products in a chemical equation. However, appropriate assessments should also require students to recall the characteristics of reactants and products in a chemical reaction; or recognize the component parts of a chemical equation.


Seventh Grade

Science

Module 

7-5.7
The Chemical Nature of Matter
Lesson A

From the South Carolina Science Support Documents:
Indicator 7-5.7:  Identify the reactants and products in chemical equations.

Taxonomy level: 
Remember Conceptual Knowledge (1.1-B)

Previous/Future knowledge:  In 5th grade (5-4.7), students illustrated the fact that when some substances are mixed together, they chemically combine to form a new substance that cannot easily separated. Students have not been introduced to the concept of reactants or products or chemical equations in previous grades. Students will further develop the concept of chemical reactions and equations in high school Physical Science (PS-4.6 and PS-4.7).

It is essential for students to know that when a substance is broken apart or when substances are combined and at least one new substance is formed, a chemical reaction has occurred.

Chemical equation

· Used to represent a chemical reaction that has occurred.

· It contains the chemical names or the chemical formulas of the substances that are involved in the reaction.

· An arrow is used to distinguish between the substances that are broken apart or combined from the substances that are formed in the reaction.

· The arrow can be translated as “yields” or “makes.”

Reactant

· Substances broken apart or combined in a chemical reaction.

· Reactants are located on the left side of the arrow.

Product

· New substances formed in a chemical reaction.

· Products are located on the right side of the arrow.

For example, the following chemical equation shows the formation of water (H2O) from oxygen gas (O2) and hydrogen gas (H2). The reactants are oxygen gas (O2) and hydrogen gas (2H2), located on the left side of the arrow. The product, water (2H2O), is on the right side of the arrow.

	Reactant
	
	Product

	Hydrogen gas + Oxygen gas
	Yields/Makes
	Water

	2H2 + O2
	(
	2H2O


NOTE TO TEACHER: Coefficients in chemical reactions are addressed in indicator 7-5.8.

It is not essential for students to name the various types of chemical reactions that occur (single displacement, double displacement, decomposition, or synthesis) or determine the products in a chemical reaction given the reactants.

Assessment Guidelines:

The objective of this indicator is to identify reactants and products in chemical equations; therefore, the primary focus of assessment should be to retrieve from memory information about the location of reactants and products in a chemical equation. However, appropriate assessments should also require students to recall the characteristics of reactants and products in a chemical reaction; or recognize the component parts of a chemical equation.

Teaching Indicator 7-5.7: Lesson A – The Chemical Nature of Matter: “Identifying components in a chemical equation”
Instructional Considerations 
This lesson is an example of how a teacher might address the intent of this indicator.  The STC kit Properties of Matter provides an opportunity for conceptual development of the concepts within the standard.  

Misconceptions:
1. Students often incorrectly believe that chemical changes are additive rather than interactive; after chemical changes occur original substances are remaining, even though they have been altered.  
2. Students often failure to perceive that individual substances and properties correspond to certain types of particles (i.e. formation of a new substance with new properties is seen as simply happening rather than as the result of particle rearrangement).

3. Students often have a difficult time making the transition between a model and reality; be sure that all students understand the purpose of using symbols to represent chemical reactions.  

Safety Note(s):

Students should know and practice the procedures for safety.  
Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed:

Student notebooks for information from previous lessons
Focus Question:
How are the reactants and products in a chemical equation identified?
Engage:

1. Recall from sixth grade your study of plants, what were needed for the processes of photosynthesis? (SC Indicator 6-2.7 Summarize the processes required for plant survival (including photosynthesis and respiration.  Plants are organisms that make their own food, a simple sugar, for survival.  The process by which they make this sugar is called photosynthesis.  During photosynthesis, plants use carbon dioxide gas from the air, water from the soil and energy from the sunlight to make sugar for food and oxygen that is released back into the air.)
2. Watch video segment from SC Streamline:  The World of Plants (13:27) http://player.discoveryeducation.com/index.cfm?guidAssetId=083C802D-4438-4FEA-A20C-79909E7CB830
3. How could you graphically represent this reaction?  Record options in your notebooks.  Be sure to include what substances were added together?  What were the substances produced?

Explore:
1. We have spent quite a bit of time learning about elements, chemical symbols and know each represents, how might we represent photosynthesis using chemical symbols?

a. Carbon dioxide – CO2
b. Water – H20

c. Energy – energy

d. Sugar (Glucose) - C6H12O6
e. Oxygen – O2

Photosynthesis:  6 CO2 + 6 H2O + Energy  C6H12O6 + 6 O2
NOTE:  The coefficients have been crossed out for now; they will be added back in during the Engage Phase of Lesson A SC Indicator 7-5.8 balancing chemical equations.  The intent of this piece is translation of a chemical reaction from words to chemical symbols.
2. Dialogue as a class about the following questions:  What substances were added together?  What were the substances produced?  What might be some words that would make sense to call them?  After class discussion suggest using the same words that chemists use: reactants and products.
3. Recall what you remember from 6th grade about respiration.  How might we represent respiration in a chemical equation?  (SC Indicator 6-2.7 Summarize the processes required for plant survival (including photosynthesis and respiration.  To obtain energy from the food it produced (sugar), plants must break down the sugar in cells throughout the plan in a process called respiration.  During respiration, plants use oxygen from the air and combine it with sugar they produced during photosynthesis to produce carbon dioxide that is released into the air, water and the energy to live).

Respiration:  C6H12O6 + 6 O2  6 CO2 + 6 H2O + Energy
NOTE:  The coefficients have been crossed out for now; they will be added back in during the Engage Phase of Lesson A SC Indicator 7-5.8 balancing chemical equations.  The intent of this piece is translation of a chemical reaction from words to chemical symbols.
4. What are the reactants and products for respiration?

5. What happens to the original substances?  How do you know?

6. Seek in your notebook for the equations for chemical reactions from previous lesson you have experienced, identify the products and reactants.
For the teacher:

a. SC Indicator 7-5.1 Lesson A: Sodium bicarbonate  +  Vinegar yields  Carbon Dioxide  +  Sodium Acetate  +  Water

NaHCO3  +  CH3COOH  (  CO2  +  CH3COO-Na+  +  H2O  

b. SC Indicator 7-5.2 Lesson B:  Water is broken down into Hydrogen gas and Oxygen gas

H2O  (  H2  +  O2
c. SC Indicator 7-5.2 Lesson C:  Calcium chloride and Sodium bicarbonate  yields Calcium carbonate and Sodium chloride:

CaCl2
   +  2 NaHCO3    CaCO3  +  2 NaCl  + Hydrogen ions

d. SC Indicator 7-5.2 Lesson C:  Hydrogen ions and Sodium bicarbonate yield Carbon dioxide, water and Sodium ions

Hydrogen ions  +  NaHCO3  (  CO2  +  H2O  +  Sodium ions 

7. Recall from your notes, what happened to the products after the reaction was complete?  Where did the reactants come from?
8. Dialogue as a class the responses to the questions above.  It is important for all students to understand that during a chemical reaction, the atomic structure of the reactants is altered as to create the products.

Explain: 
1. Chemical equations are always read from left to right.  The substances on the left are known as the reactants; the materials that are doing the reacting (either being combined OR broken apart).  The substances on the right are known as the products; the materials produced from the chemical reaction.  
2. It is important to reiterate that chemical reactions are interactive meaning that the atomic structure of the reactants is completely changed to create the products.  Remind student about atomic structure and the way elements combine to create compounds.
3. Comparing this idea to algebra, the symbol representing the “equal” is the arrow (() and in chemistry translated as “yields” or “makes”.
Extend:

1. SC Streamline video segment “Photosynthesis”, A Segment of: Biology: The Science of Life: The Flow of Matter and Energy in the Living World: Photosynthesis and Cellular Respiration (1:42) http://player.discoveryeducation.com/index.cfm?guidAssetId=A86A6F01-C6EB-45E3-9E1E-49210BECE820
Standard 7.5: The student will demonstrate an understanding of the classifications and properties of matter and the changes that matter undergoes. (Physical Science)





Indicator 7-5.7: Identify the reactants and products in chemical equations.
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