SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Seventh Grade Science

	Recommended  Days of Instruction:  2
	

	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

	7-5.8 Explain how a balanced chemical equation supports the law of conservation of matter.

	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm

	See module 7-5.8.

	From the South Carolina Science Support Documents:

The objective of this indicator is to explain how a balanced equation supports the law of conservation of matter; therefore the primary focus of assessment should be to construct a cause-and- effect model of how the number of atoms of elements on reactant side of the equation must equal the number of atoms of elements on the product side of the equation. However, appropriate assessments should also require students to recall the law of conservation of matter; recognize whether or not a chemical equation is balanced or not; identify the coefficient in a chemical equation; or summarize how the law of conservation of matter relates to a balanced equation.


Seventh Grade

Science

Module 

7-5.8
The Chemical Nature of Matter
Lesson A

From the South Carolina Science Support Documents:
Indicator 7-5.8:  Explain how a balanced chemical equation supports the law of conservation of matter.

Taxonomy level: 
Understand Conceptual Knowledge (2.7-B)

Previous/Future knowledge: In 6th grade (6-5.2), students explained how energy can be transformed from one form to another in accordance with the law of conservation of energy. Students have not been introduced to the concept of the law of conservation of matter in previous grades. Students will further develop this concept of balanced chemical equations and conservation of mass in high school Physical Science (PS-4.7).

It is essential for students to know that the amount of matter does not change during a chemical reaction, only that the atoms are rearranged to form new substances.

· The law of conservation of matter states that matter can neither be created nor destroyed, but can be changed in form.

· Because matter is neither created nor destroyed, the total mass of the material(s) before the reaction is the same as the total mass of material(s) after the reaction.

· A balanced chemical equation has the same number of each kind of atom on the reactant side as on the product side.

· To determine whether a chemical equation is balanced, two numbers are considered: the subscript (7-5.7) and the coefficient.

· A coefficient is the number that comes before the chemical formula and indicates the number of particles that participate in the reaction.

· In order to determine whether an equation is balanced, multiply the number in front of the chemical formula in the equation (coefficient) by the number written below the symbol for the element(s) (subscript) in the formula. If no coefficient is written, it is understood to be one. For instance, for “2H2O” there are 4 hydrogen atoms and 2 oxygen atoms.

· The number of each kind of atom on the left side of the arrow must equal the number of each kind of atom on the right side of the arrow for the equation to be balanced.

For example, in the chemical equation for the reaction of water (liquid) breaking into hydrogen (gas) and oxygen (gas) as represented by the balanced chemical equation:

2H2O ( 2H2 + O2
· There are four hydrogen atoms on the reactant side (coefficient of 2 x subscript 2) and four hydrogen atoms on the product side (coefficient 2 x subscript 2).

· There are two oxygen atoms on the reactant side (coefficient 2 x (understood) subscript 1) and two oxygen atoms on the product side (understood coefficient 1 x subscript 2).

· There are the same number of hydrogen atoms (4) and oxygen atoms (2) on both sides of the equation; therefore, the equation is said to be balanced.

· Since there are the same number of each kind of atom on both sides of the arrow and atoms represent kinds of matter, the amount of matter is the same on both sides of the equation, which supports the law of conservation of matter.

It is not essential for students to know how to determine coefficients to balance chemical equations. They must only recognize that an equation is balanced. They do not have to know how to create the chemical formulas for substances. They must only analyze given formulas for common substances to determine the number of each component part. Substances with polyatomic ions (for example, (NH4)2CO3 ammonium carbonate) as part of their chemical formula are not the intent of this indicator.

Assessment Guidelines:

The objective of this indicator is to explain how a balanced equation supports the law of conservation of matter; therefore the primary focus of assessment should be to construct a cause-and-effect model of how the number of atoms of elements on reactant side of the equation must equal the number of atoms of elements on the product side of the equation. However, appropriate assessments should also require students to recall the law of conservation of matter; recognize whether or not a chemical equation is balanced or not; identify the coefficient in a chemical equation; or summarize how the law of conservation of matter relates to a balanced equation.

Teaching 7-5.8 Lesson A – The Chemical Nature of Matter: “Identifying a Balanced 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.  
Stoichiometry (STOY-KEE-AHM-EH-TREE ) is the part of chemistry that studies amounts of substances that are involved in reactions. You might be looking at the amounts of substances before the reaction. You might be looking at the amount of material that is produced by the reaction. Stoichiometry is all about amounts.
Misconceptions:

Students often incorrectly believe that:
1. Often chemical changes are perceived as additive, rather than interactive.  After chemical reactions, the original substances are perceived as remaining even though they look different.  

2. 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 

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 squares of paper to represent atoms of an element within a compound.  

Safety Note(s):

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

2 days ( 1 day equals 55 minutes)
Materials Needed: (per individual student)

· Cut outs of the element squares (see attached) (NOTE: the color paper indicated) (NOTE: If available, hex-a-link cubes OR linking cubes could be used instead of the colored paper squares)
· Tape

Focus Question:

How does a balanced chemical equation support the law of conservation of matter?
Engage:

1. Have a class discussion around the following questions:

a. What does “to be balanced” mean?
b. How do you know if something is “balanced”? (compare to holding your balance steady or balancing a budget)
c. Give some examples of common chemical equations you know. (ex. How do you make water? What is the formula for photosynthesis?)

d. When something is “conserved” what does that mean? (compare to saving money or preserving natural resources)
e. What is a “simulation”? (compare to video games or flight simulators; something that pretends to be the real thing when the real thing is not  possible)

f. Help the children put the ideas together so they grasp the notion of representing conservation of matter by balanced equations.
Explore:
1. Today, we are going to use the squares with element symbols, to simulate chemical reactions.  You might note that the color of each square is the same color as the strips of paper we used in the lessons for SC Indicator 7-5.5.
2. Let’s start by simulating the creation of water:

a. Hydrogen gas (H2) and Oxygen gas (O2) yields water (H20).

b. Remember that the subscript represents the number of atoms of that particular element and once the elements are combined, they create a compound; so you will need to tape together the two hydrogen etc. 

c. Thinking back to what we talked about earlier and the idea of “balanced”, would you consider this representation to be “balanced”?  Why or why not?
d. When you look at the total number of atoms for each element on either side, you will see that both sides have two hydrogen but an unequal number of oxygen, making this representation “unbalanced”.

e. What might need to happen so that there are “equal” numbers of atoms on both sides?

f. If you add another Oxygen gas on the right, can you just add it by itself?  (Remember it is part of water and cannot be added alone.)

g. What happens then if you add another molecule water?  You don’t have enough hydrogen gas on the left…how can you fix that?

h. Keep repeating this until you have the same number of atoms for each element on both sides.  (It may need to happen several times.)

i. Once you are confident that your equation is “balanced”.  Think of a way that you might represent this equation numerically.  (Remember that you have to keep the gases as gases and water as water.)  A coefficient in mathematics allows you to “multiply” the value inside a set of parentheses by that number. (ex. 2X  OR  3(Y-1)).  How might you use a coefficient to represent the number of molecules you added to balance this equation?
j. See below for finished representation:


k. Essentially you have created 2 H2  +  O2  (  2 H2O; which is the balanced equation for the creation of water.
2. If you were to compute the mass of each element on either side of the equation, what would you find?  How might that support the law of conservation of matter?

3. Using the same method, complete the following for each reaction (NOTE, if it is not balanced, you do NOT have to balance it as we did with the water above; that was only so you could understand what a coefficient represents in a balanced equation.  You only need to determine if it is balanced or not
4 Na   +  3 Cl2     (    6 NaCl





*Circle each reactant and draw a box around each product in the equation.

	Reactant element name(s)
	Number of atoms of each element
	
	Product element name(s)
	Number of atoms of each element
	Is the equation balanced?
	Does the equation meet Law of Conservation of Mass?

	
	
	
	
	
	
	

	
	
	
	
	
	
	


2 NH3 ( N2  +  3 H2





*Circle each reactant and draw a box around each product in the equation.


	Reactant element name(s)
	Number of atoms of each element
	
	Product element name(s)
	Number of atoms of each element
	Is the equation balanced?
	Does the equation meet Law of Conservation of Mass?

	
	
	
	
	
	
	

	
	
	
	
	
	
	


NaH4Cl   +  NaOH    (     NaCl  +  NH4OH

*Circle each reactant and draw a box around each product in the equation.



	Reactant element name(s)
	Number of atoms of each element
	
	Product element name(s)
	Number of atoms of each element
	Is the equation balanced?
	Does the equation meet Law of Conservation of Mass?

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


3 H2   +  3 Cl2     (    6 HCl







*Circle each reactant and draw a box around each product in the equation.



	Reactant element name(s)
	Number of atoms of each element
	
	Product element name(s)
	Number of atoms of each element
	Is the equation balanced?
	Does the equation meet Law of Conservation of Mass?

	
	
	
	
	
	
	

	
	
	
	
	
	
	


N2 +  Na  +  O2  (  NaNO3  






*Circle each reactant and draw a box around each product in the equation.



	Reactant element name(s)
	Number of atoms of each element
	
	Product element name(s)
	Number of atoms of each element
	Is the equation balanced?
	Does the equation meet Law of Conservation of Mass?

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


4. Based on the information you have completed about each equation –
a. Why do you think scientists use chemical formulas to describe things?
b. What determines whether an equation is balanced or not balanced?
c. How is the Law of Conservation of Mass proved/supported with a balanced equation?

5. How does this compare to the building of compounds in Lesson A SC Indicator 7-5.5?
Explain: 
The amount of matter does not change during a chemical reaction, only that the atoms are rearranged to form new substances.  The law of conservation of matter states that matter can neither be created nor destroyed, but can be changed in form.  Because matter is neither created nor destroyed, the total mass of the material(s) before the reaction is the same as the total mass of material(s) after the reaction.  A balanced chemical equation has the same number of each kind of atom on the reactant side as on the product side.  To determine whether a chemical equation is balanced, two numbers are considered: the subscript and the coefficient.   A coefficient is the number that comes before the chemical formula and indicates the number of particles that participate in the reaction.  In order to determine whether an equation is balanced, multiply the number in front of the chemical formula in the equation (coefficient) by the number written below the symbol for the element(s) (subscript) in the formula. If no coefficient is written, it is understood to be one. For instance, for “2H2O” there are 4 hydrogen atoms and 2 oxygen atoms.  The number of each kind of atom on the left side of the arrow must equal the number of each kind of atom on the right side of the arrow for the equation to be balanced.

Extend:

1. Determine if the following reactions are “balanced”:
a. 6 CO2 + 6 H2O + Energy ( C6H12O6 + 6 O2 (Photosynthesis) (Answer: YES)
b. C6H12O6 +  O2 (  CO2 +  H2O + Energy (Respiration) (Answer:  NO)
c. What do you notice about the chemical reactions for photosynthesis and respiration?  (Answer: they are opposites of each other)
d. CaCl2 + NaHCO3 ( CaCO3 + NaCl + H  (Answer: NO)
e. H + NaHCO3 ( CO2 + H2O + Na (Answer: YES)
f. HCl  +  NaOH  ( NaCl  +  H2O  (Answer:  YES)

g. NaC2H3O2  ( NaC2  +  H2  +  O2  +  H2O (Answer:  NO)

h. 2 C2H6  +  7 O2  ( 4 CO2  +  6 H2O  (Answer:  YES)

i. CO2  + 4 H2  ( CH4  +  2 H2O  (Answer:  YES)

j. C3H8  +  3 O2  ( 3 CO2  + 3 H2O  (Answer:  NO)

k. C4  +  2 O2  ( CO2  + 2 H2O (Answer:  YES)

2. Does each equation comply with the law of conservation of matter?  Why or why not?
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Copy on BLUE paper
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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 7-5.8: Explain how a balanced chemical equation supports the law of conservation of matter.
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