Physical Science

Science

Module 

4.5
Chemical Bonding and Reactions

Lessons
A & B

Instructional Progression: 
In the 7th grade students translated chemical symbols and the chemical formulas of common substances to show the component parts of the substances (including NaCl [table salt], H2O [water], C6H12O6 [simple sugar], O2 [oxygen gas], CO2 [carbon dioxide], and N2 [nitrogen gas]). (7-5.2)   In Physical Science students will predict the ratio and write formulas for binary ionic compounds.

Taxonomy level of indicator:  

2.5-B   Understand Conceptual Knowledge
Key Concepts:

Binary ionic compounds

Chemical formula

Balanced charge

Content Overview:
· Predict the charge of the ions that the atoms in Groups 1, 2, 16, and 17 will attain.

· Group 1 metals form 1+ ions, 

· Group 2 metals form 2+ ion, 

· Group 16 nonmetals form 2- ions, 

· Group 17 nonmetals form 1- ions.

· Understand that a chemical formula indicates the ratio of atoms in a molecule or an ionic compound.  

· The formula tells what elements are in the substance using symbols, and 

· The formula indicates the number of atoms of each element in a unit of the substance using subscripts.

· Understand the meaning of the symbols and subscripts when given a chemical formula. 

· Understand that compounds do not have a net charge, meaning that the negative charges balance the positive charges so that the compound as a whole is neutral.  

· Write balanced chemical formulas for binary ionic compounds. 

· Balance the charges in chemical formulas of compounds that contain ions of the elements in Groups 1,2,16, and, 17 without being given the charges on the ions 

· Balance the charges on binary ionic compounds (two different elements bonded together) for any elements that form ionic compounds when the charges on the ions are given, thereby predicting the ratio of the ions in the formula of the resulting ionic compound.  

Teaching Lesson A:
Roll the Dice (activity)
Introduction to the lesson:
All chemical compounds are electrically neutral. In an ionic compound, the ratio of the ions present is such that the total positive charge must be equal to the total negative charge. Since ionic compounds do not form discrete molecules, the formulas show only the simplest ratio of the ions present.

Rules for Writing Formulas of Ionic Compound.

     1.
The positive ion must be written first.

     2.
The subscripts in the formula must produce a formula that is electrically neutral, that is, the sum of the total positive charges must be equal to the sum of the total negative charge.
 

     3.
The subscripts must be written in the simplest form (the lowest set of whole numbers).

Lesson time:

.50 day
Materials Needed:

Preparation
Construct six cubes from the pattern provided or use solid wood blocks. Print or write the formulas of ions on colored paper. Use the same color of paper for ions with the same numerical charge either positive or negative. Cut the paper to fit the faces of the cube. You should have three cubes of positive ions and three cubes of negative ions.
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Essential Question:

How can chemical dice be used to practice formula writing?

Procedure:
Work in groups of two or three. Roll the cubes as you would roll “dice”. On a piece of paper each member of the group must write the formulas for as many compounds as can be created from different combinations of the positive and negative ions shown following the rules for writing formulas of ionic compounds. Roll the cubes three or four times. At the end of 20-25 minutes, compare your formulas with one another and correct any errors found. Write a corrected version of your formula and hand it in as a group report.
Note:  

Colors help in writing the correct formulas. A positive/negative ion combination with the same background color (and the same numerical charge) can be written together without adding any subscripts but omitting the charges. This represents the simplest ratio of the ions. Ions with different color background color have to be written with the subscript of one ion equal to the charge on the other in order to result in a formula unit that is electrically neutral. Since the subscript represents the number of ions needed in the formula, the signs are not written down. A subscript of 1 is omitted. Remember that the positive ion is written first.
	Positive ion
	Negative ion
	Formula

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Assessing the Lesson:

Formative Assessment 

Lesson A.

Group Report

Lesson B
Writing Formulas Using Paper Ions
Introduction to the lesson:
Students may better understand the formation of ionic compounds by using paper ions with notches and keys.



Lesson time:

.50 day

Materials Needed:

Paper ions
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Essential Question:

How can the formulas of ionic compounds be determined by using paper ions?
Procedure:

Using your paper ions construct a formula with the ions specified.
	Positive ions
	Chloride Cl-1
	Bromide Br-1
	Oxide    O-2
	Sulfide  

S-2        
	Fluoride F-1
	Iodide

I-1

	Sodium 

Na +1
	NaCl
	
	
	
	
	

	Potassium

K+1
	
	
	
	
	
	

	Silver

Ag+1
	
	
	
	Ag2S
	
	

	Mercury

Hg2+2
	
	
	
	
	
	

	Mercury

Hg +2
	
	
	
	
	
	

	Calcium

Ca+2
	
	
	
	
	
	

	Magnesium

Mg+2
	
	
	
	
	
	

	Barium

Ba+2
	
	
	
	
	
	

	Zinc

Zn+2
	
	
	
	
	
	

	Lead

Pb+2
	
	
	
	
	
	

	Iron

Fe+2
	
	
	
	
	
	

	Iron

Fe+3
	
	
	
	
	
	

	Aluminum

Al+3
	
	
	
	
	
	

	Copper

Cu+1
	
	
	
	
	
	

	Copper

Cu+2
	
	
	
	
	
	


Assessing the Lesson:

Formative Assessment 
Lesson B.

Questions
1. If there is an indention (notch cut out) on the paper ion, what kind of charge does the ion have?

2. If there is a notch sticking out, what kind of charge does the ion have?
3. How do you know that you have a correct formula by looking at the paper ion structures?
Answers

1. The charge is positive (loss of electron(s).

2. The charge is negative (gain of electron(s).

3. The number of notches out and in will be equal to each other.

Lesson C

Formulas for Ionic Compounds
Introduction to the lesson:
A.
Group 1 or IA elements exist as 1+ ions


Group 2 or IIA elements exist as 2+ ions


Group 13 or IIIA elements exist as 3+ ions


Group 15 or VA elements exist as 3- ions


Group 16 or VIA elements exist as 2-ions


Group 17 or VIIA elements exist as 1- ion
B. 


Some polyatomic ions are common.  You should know some of their names, formulas and charges.


Ammonium
NH4  1+


Phosphate
PO4 3 -


Carbonate
CO3 2 -


         Hydroxide
OH 1-

Sulfate
SO4 2 -


         Nitrate
NO31 -


Sulfite

SO3 2 -


         Chlorate
ClO31--
C.




Many of the transition elements can have more than one oxidation state. To avoid confusion, the charge on the cation (the positive ion) can be put in parentheses after the name of the cation and before the anion (negative ion).

Lesson time:

.50 day
Materials Needed:

Worksheet

Procedure:

Using the information above, identify the ions present in each of the following compounds. Then write the formula so that the total positive charge is equal to the total negative charge. To make these charges equal, use subscripts, being sure to place any polyatomic ion, used with a subscript of 2 or more in parentheses.

Name of compound
positive ion

negative ion
Formula

1. Potassium sulfide    ___________

__________

__________

2. Potassium sulfite     ___________

__________

__________

3. Potassium sulfate    ___________

___________
__________

4. Barium chloride
     ___________

___________
___________

5. Aluminum bromide   __________

_____________
____________

6. Calcium carbonate    ___________

_____________
____________

7. Sodium phosphate    ___________

_____________
____________

8. Aluminum oxide
      ___________

_____________
____________

9. Iron (III) chloride     ___________

_____________
____________

10. Iron (II) bromide   ____________

_____________
  ____________

11. Calcium hydroxide ____________

_____________
____________

12. Sodium hydroxide
____________
_____________
____________

13. Barium phosphate
___________
_____________
____________

14. Copper (II) nitrate
____________
_____________
____________

15. Ammonium nitrate
____________
_____________
____________

16. Silver sulfide

____________
_____________
____________

17. Sodium oxide

____________
_____________
____________

18. Iron (III) chloride

____________
_____________
____________

19. Copper (I) fluoride
____________
_____________
____________

20. Hydrogen oxide
____________
_____________
____________

Summative Assessment
EOC type Questions
1.
What is the correct formula for the compound formed when lithium and oxygen combine?


A LiO


B Li2O


C LiO2

D Li2O2
2.
Which group in the periodic table forms ions that have a valence of 1+?


A .1


B. 2


C. 16


D. 17

3. What is the correct formula for sodium hydroxide?

A. SOH


B. NaH


C. NaOH


D. Na(OH)2

Answer C

4. K2O is the formula for

A. potassium peroxide


B. phosphorous oxide


C. dipotassium oxide


D. potassium oxide


Answer D
5. The correct formula for barium oxide is
A. BaO

B. BaO2
C. Ba2O

D. BO

Answers
1.B
2.A
3.C
4. D
 5.A
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area:  Science
	Science Inquiry Skills-These standards should be addressed during the first few weeks of school and revisited throughout each unit.                                                   Physical Science

	Recommended  Days of Instruction:  1.5
	(one day equals 90 min)

	Standard(s) addressed:  PS-4 The student will demonstrate an understanding of chemical reactions and the
classifications, structures, and properties of chemical compounds

	

	Chemical Bonding

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	PS–4.5
Predict the ratio by which the representative elements combine to form binary ionic compounds, and represent that ratio in a chemical formula. 


	http://www.harmsy.freeuk.com/jig/index.html
(printable puzzle pieces)

http://www.mrchesnut.com/resources/ps_chemical_formula_handout.pdf
Go here for worksheets for writing formulas and naming compounds.

Streamline SC


Physical Science: Elements, Compounds,
and Atoms

Compounds (3.59)
	Module 4.5

Lesson A
Roll the Dice (activity)

Lesson B
Writing Formulas Using Paper Ions- an activity

Lesson C
Formulas for Ionic Compounds
	Assessment 1
EOC type questions

The first objective of this indicator is to predict the ratio of ions in binary ionic compounds, therefore, the primary focus of assessment should be to infer from the charges for Groups 1,2,16, and 17 ions based on the periodic table the ratio between the two elements forming the ionic bond.

Another objective of this indicator is to represent this ratio of ions in the form of a chemical formula; therefore, the primary focus of assessment should be to write a balanced chemical formula.

In addition to predict, 


	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	
	
	
	assessment may require students to

Infer charges of Groups 1, 2, 16, and 17 ions;

Recognize balanced ionic formulas; or

Exemplify ions with 1+, 2+, 1-, or 2- charges.


Standard:  The student will demonstrate an understanding of chemical reactions and the classifications, structures, and properties of chemical compounds.





Indicator:   Predict the ratio by which the representative elements combine to form binary ionic compounds, and represent that ratio in a chemical formula. 





Other Indicators Addressed: PS-2.5








