SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Seventh Grade Science

	Recommended  Days of Instruction:  
	

	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

	7-5.5 Translate chemical symbols and the chemical formulas of common substances to show the component parts of the substances (including NaCl [salt], H2O [water],

C6H12O6 [simple sugar], O2 [oxygen gas], CO2 [carbon dioxide], and N2 [nitrogen gas]).


	SC Science Standards Support Guide

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

	See Module 7-5.5.

	From the South Carolina Science Support Documents:

The objective of this indicator is to translate chemical symbols and chemical formulas of common substances listed above to show the component parts; therefore, the primary focus of assessment should be to interpret a chemical symbol and formula to identify the element(s) and the number of atoms of that element in a formula of the substance. However, appropriate assessments should also require students to recognize the chemical symbols and formulas of common substances; or recall the components.


Seventh Grade

Science

Module 

7-5.5
The Chemical Nature of Matter
Lesson A
[image: image1.jpg]



From the South Carolina Science Support Documents:

7-5.5. Translate chemical symbols and the chemical formulas of common substances to show the component parts of the substances (including NaCl [salt], H2O [water], C6H12O6 [simple sugar], O2 [oxygen gas], CO2 [carbon dioxide], and N2 [nitrogen gas]).
Taxonomy level: 
Understand Conceptual Knowledge (2.1-B)

Previous/Future knowledge: Students have not been introduced to the concepts of chemical symbols and the chemical formulas in previous grades. Students will further develop the concepts of chemical symbols and chemical formulas in high school Physical Science (PS-4.5).

It is essential for students to know that chemical symbols show the atoms of the elements composing a substance. Symbols are written with one, two, or three letters. The first letter is always capitalized. Each element has a different symbol.

NOTE TO TEACHER: Students should know the symbols and names for the following common elements:

	Element
	Symbol

	Sodium
	Na

	Chlorine
	Cl

	Hydrogen
	H

	Oxygen
	O

	Carbon
	C

	Nitrogen
	N


· Elements are made up of one kind of atom and the symbol for each element is unique.

· Compounds are composed of more than one element and their formulas have more than one type of symbol showing the different elements that compose the compound.

Chemical formulas are constructed from the symbols of the elements composing the substances.

· In a chemical formula, the numbers as subscripts show how many of each kind of atom are in the compound.

· The subscript is written to the lower right of the element symbol.

· If no subscript is written, only one atom of that element is part of the compound. For example, in H2O, the number 2 is the subscript for hydrogen and means that there are 2 atoms of hydrogen in the compound of water; since there is no subscript for oxygen it is assumed to be one atom of oxygen.

NOTE TO TEACHER: Students should be able to recognize the common names of the substances listed in the indicator (table salt, water, simple sugar, oxygen gas, carbon dioxide, and nitrogen gas) and the names and symbols for the elements listed in the chart (above). For example, when students see the formula H2O, they should be able to recognize that this is water.

It is not essential for students to memorize the symbols for the elements (other than those listed in the chart above) or interpret the chemical formulas for substances not listed in 7-5.5. Students do not need to know how to assign subscripts to elements or compounds.

Assessment Guidelines:

The objective of this indicator is to translate chemical symbols and chemical formulas of common substances listed above to show the component parts; therefore, the primary focus of assessment should be to interpret a chemical symbol and formula to identify the element(s) and the number of atoms of that element in a formula of the substance. However, appropriate assessments should also require students to recognize the chemical symbols and formulas of common substances; or recall the components.

Teaching Indicator 7-5.5: Lesson A – The Chemical Nature of Matter: “Interpreting Chemical Formulas”

Instructional Considerations 

This lesson is an example of how a teacher might address the intent of this indicator.  This lesson is designed to be used after Lesson B Indicator 7-5.4 where the students explored the Periodic Table to learn what information it provided.  The STC kit Properties of Matter provides an opportunity for conceptual development of the concepts within the standard.  

Misconceptions:

When students first begin to understand atoms, they cannot confidently make the distinction between atoms and molecules or make distinctions that depend upon it – among elements, mixtures, and compounds, or between “chemical” and “physical” changes.  An understanding of how things happen on the atomic level – making and breaking bonds – is more important than memorizing the official definitions.  Students often have a difficult time making the transition between a model and reality; be sure that all students understand the purpose of using strips of paper to represent atoms of an element within a compound.  Students often confuse the mathematical terminology used in a compound (coefficient and subscript) and fail to make the connection to their experiences in mathematics.
Safety Note(s):

Students should know and practice the procedures for safety.  

Lesson time:

2 days (1 day equals 55 minutes)
Materials Needed: (per groups of two students)


Element strips on designated colored pastel paper (See attached) 
(cut and separated)
Tape (clear for quick and easy removal during the lesson)
Focus Question:

What does a chemical formula represent?
Engage:

1. From Lesson 7-5.4, what do the symbols H and O represent?  Where are each located on the periodic table?  What are some known characteristics of each?  
2. Given H2O, what do you think the letters and numbers represent?  How do you know?  Justify your answer using information learned during Lesson B 7-5.2
3. Given two strips of paper representing an atom of Hydrogen (white) and one strip of paper representing an atom of Oxygen (green), how might one molecule of the compound water be represented?
4. After everyone has manipulated the strips of paper for a few minutes, brainstorm and dialogue as a class about options for putting the strips together to best represent H2O.  Atoms bonding together in nature tend to do so as tightly and evenly as possible – they would NOT be in one long chain unless absolutely necessary.
5. Ask clarifying questions of the students to ensure their understanding of the model they are creating.
6. Make sure that all groups eventually have the three strips of paper looped together with Oxygen (green) in the middle (NOTE: picture shown represents how the loops are held together; the colors do NOT match the suggested color scheme for this lesson)
Explore:

1. Now that we have created one molecule of the compound water as a class, you are going to have a chance to make molecules of other compounds on your own.
2. Each group of two students should make the following compounds given the appropriate strips of paper and tape.

a. NaCl

b. O2
c. CO2
d. N2
3. Teacher should monitor groups closely and ask clarifying questions of everyone to ensure their understanding of the intent of the lesson (ex.  How do you know how many strips of paper to use?  What might the tape be representing in this model?  How are you deciding which strips to loop together?)

4. Now, given that carbon is the building block for all living (organic) organisms, it only makes sense that it is used as the backbone or foundation for a compound when it is present (i.e. the starting place) and the connector between other atoms in a larger compound.  Also in nature, atoms and bonds created tend to be very organized and balanced.  As a class, brainstorm how one molecule of the compound C6H12O6 might be represented using the strips of paper.  How might the atoms in this simple sugar compound be distributed equally?  Compare this structure with the water structure you created earlier; what do you notice?
5. What happens when you join two or more of the same compounds together? (ex. NaCl)  Create four (4) additional salt compounds (NaCl); then decide how to make them into one structure so you can still identify the original.  What had to happen to be successful? (answer = break the tape bonds)  How might you mathematically represent this structure?  (answer = 5 NaCl ( you put five molecules of NaCl together to form the compound 5NaCl)

6. Now, let’s go the other direction – using the strips of paper, create a structure to represent 3CO2.  How many strips representing carbon (pink) were used? (Answer = 3)  How many strips representing oxygen (green) were used?  (Answer = 6)  How does this mathematically compare to the distributive property you learned in the 6th grade Indicator 6-3.4?
Explain: 

1. Dialogue as a class what you are learning so far about the parts of a chemical formula.  What confusions are still present?  (It is critical for later learning (Indicators 7-5.7 and 7-5.8) that every student to have a conceptual understanding of what a chemical formula represents.)

2. Chemical equations each represent the number of component parts for each substance included.  The subscripts represent the number of atoms for that element included in the molecule as a whole.  The coefficient on the outside represents how many of the molecules as a whole are present, making the compound complete.
Example:  5 Fe2O3 (Represents five molecules of iron oxide, commonly known as rust, which is composed of two atom of iron and three atoms of oxygen; a total breakdown becomes 10 atoms of iron and 15 atoms of oxygen.)
3. How have the structures you created, helped you understand the big idea of atoms combining to create compounds then molecules?
Extend:

1. Given the following compounds, translate the chemical formula to show the component parts.  Number of molecules? Number of atoms of each element?

a. HCl

b. 4 H2O2
c. 9 NaCl

d. 2 O2
e. 3 NO3
f. 6 Cl2
g. C12H22O11
h. 2 AlS3
i. 7 O3
j. 5 H2SO4
2. What two things does the chemical formula tell you about a compound?

Copy on WHITE paper (NOTE:  each group needs 2 pages of Hydrogen strips)

Copy on GRAY paper

Copy on PINK Paper

Copy on YELLOW paper

Copy on GREEN paper (NOTE:  each group needs 2 pages of Oxygen strips)


Copy on BLUE paper
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 7-5.5: Translate chemical symbols and the chemical formulas of common substances to show the component parts of the substances (including NaCl [salt], H2O [water], C6H12O6 [simple sugar], O2 [oxygen gas], CO2 [carbon dioxide], and N2 [nitrogen gas]).
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C – Carbon (nonmetal)
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N – Nitrogen (nonmetal)
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