Unit 5 – Chemical Reactions
Sections:

8.1  

Equations for Chemical Reactions
· Chemical Changes

· Indications of Chemical Changes (Reactions)
· Types of Equations
· Pieces and Parts of Chemical Equations (word and formula equations)
8.2 

Balancing a Chemical Equation
· Law of Conservation of Mass

8.3, 8.5
Reaction Types (and their equations)
15.1-15.2
Oxidation-Reduction Reactions 


Oxidation Numbers
 
Oxidizing and reducing agents

I Can Statements:
(8.1) 
1. Define a chemical change
2. List the 4 VISIBLE signs that indicate a  Chemical Reaction(Change) 
A. Evolution of heat/ light

B. Color Change

C. Production of gas

D. Formation of precipitate

3. Define the term Chemical Equation
4. Identify and explain all the following pieces and parts in any chemical equation
A. Reactants / Products

B. Coefficients/ Subscripts 

C. Phases of Matter
D. Catalysts / Special Conditions

E. Use of Arrows for:
i. Reversible reactions

ii. “one-way” reactions

iii. Gas products

iv. Precipitates

5. Explain the meaning and interpretation of all of the pieces and parts of a chemical equation

6. Correctly apply all the pieces and parts when writing a chemical equation
7. List two types of chemical equations 

A. Word Equations

B. Formula Equations
8. Correctly write both a word or formula equation for any given reaction when given the names and phases of matter of all the reactants and products for a chemical reaction
9. Use a Solubility Chart to predict whether or not a product will be a precipitate
(8.2)
1.  State and explain the Law of Conservation of Mass
2.  Explain why a balanced chemical equation obeys the Law of Conservation of Mass
3.  Identify whether or not a given chemical equation is balanced/ obeys the Law of Conservation of Mass 
4.   Balance a given formula equation 
5.  Write and balance a correct formula equation
(8.3, 8.5)
1. List the 5 common types of chemical reactions 
A. Synthesis (composition)

B. Decomposition

C. Single-Replacement

D. Double-Replacement

E. Combustion
2. Explain the difference between the 5 common types of chemical reactions
3. Classify the 5 common types of chemical reactions from a given chemical equation


A.  from the generic equation form            B.  when given a word equation            C.  when given a formula equation

4.  Write a complete, balanced formula equation for any of the 5 common types of chemical reactions   

      when given either the chemical names or formulas of the reactants and the type of reaction
5. Predict the products for any of the 5 common types of chemical reactions when given the reactants 
 and the type of chemical reaction
6.  Explain the concept behind the Activity Series of Element
7.  Use an Activity Series 
A.   to predict IF a single-replacement reaction will or will not occur

B.  to predict the products of a single-replacement reaction

8.  Explain WHY some single-replacement reactions will occur while others will not 
9.  Define the term precipitate in relation to a double-replacement chemical reaction

10.  Identify the precipitate (if any) when given a double-replacement equation

(15.1-15.2)
1.  Define and explain the terms Oxidation and Reduction
A.  Oxidation = loss of electrons

B.  Reduction = gain of electrons

2.  Explain what happens to electrons during an Oxidation-Reduction Reaction
3.  Use the abbreviated term redox when referring to oxidation-reduction reactions
4.  Identify single-replacement reactions as oxidation-reduction reactions
5.  Explain the concept of Oxidation Numbers
6.  List the rules for assigning oxidation numbers
A. Apply the rules to correctly assign oxidation numbers elements
7.Use oxidation numbers to identify simple oxidation-reduction reactions

A. Identify the element (compound) that was oxidized

B. Identify the element (compound) that reduced
8.  Define  the terms oxidizing agent (oxidizer) and reducing agent(reducer)
A. Identify the element (compound) that is acting as an oxidizing agent (electron acceptor)
B. Identify the element (compound) that is acting as reducing agent  (electron donor)
Vocabulary:

activity series

catalyst

chemical change

chemical equation

chemical reaction

coefficients

combustion reaction

diatomic elements

double-replacement reaction

decomposition reaction

formula equation

law of conservation of mass

oxidation

oxidation number

oxidation-reduction reaction

oxidizing agent (oxidizer)
precipitate

product(s)

reactant(s)

redox

reducing agent (reducer)
reduction

reversible reaction
single-replacement reaction

solubility chart

subscripts

synthesis (composition) reaction

word equation

Achievement Scale: 

	Goal
	C Level
	B Level
	A Level

	8.1 
Equations
 for Chemical Reactions
	· Can define a chemical change

· Can list the 4 visible indicating that a reaction has occurred

· Can define the term “chemical equation”

· Can identify and explain the meaning of all of  the “pieces and parts” in any given chemical equation
· Can list and distinguish between the two types of chemical equations

· Can correctly write a chemical equation when given the chemical formulas of all reactants and products
	· Can correctly write a chemical equation when given the names of the reactants and products (including diatomic elements)
	· Can use a solubility chart to predict whether a product will be a precipitate

	8.2
Balancing Equations
	· Can identify if a given chemical equation is balanced 
· Can state and explain the Law of Conservation of Mass

· Can state whether a given chemical equation obeys the Law of Conservation of Mass
	· Can balance simple formula equations
	· Can balance more complex formula equations (combustion reactions)

	8.3, 8.5
Reaction Types (and their equations)

	· Can list, explain the difference, and  classify the 5 common types of reaction from the generic equation form
· Can classify the type of reaction from a given formula or word equation

· Can  identify the products of a combustion reaction
	· Can  predict the products for ANY of the 5 common types of reactions when given the reactants,  reaction type, and knowledge that the reaction WILL occur
· Can explain the concept of the Activity Series of Elements


	·  Can write a complete, balanced equation for ANY of the common 5 reaction types when given the reactants and the reaction type
·  Can use an Activity Series to predict whether or not a single-replacement reaction will occur

	15.1-15.2
Oxidation-Reduction Reactions and Oxidation Numbers
	· Can define and explain the terms “oxidation” and “reduction”
· Can explain the principles of  an oxidation-reduction reaction (redox)

· Can identify single-replacement reactions as simple redox reactions

· Can explain the concept of oxidation numbers

· Can list the rules for assigning oxidation numbers

· Can assign oxidation numbers to monatomic or diatomic elements

· Can define the terms oxidizing agent (oxidizers) and reducing agent (reducer)
	· Can assign oxidation numbers to any element in a compound
· Can identify the oxidized and reduced element (compounds) in single-replacement reactions

· Can identify the oxidizing agent (oxidizer) and reducing agent (reducer) in single-replacement reactions
	· Can identify the oxidized and reduced elements (compounds) in more complex redox reactions
· Can identify the oxidizing agent (oxidizer) and reducing agent (reducer) in more complex redox reactions


Sample Questions: 

C Level:   
1. Does the following equation contain a precipitate?  If so, write the chemical formula of that precipitate.

AgNO3(aq)  +  NaCl (aq)  →  AgCl↓  +  NaNO3              YES,  AgCl is the precipitate
2. How do you know when a chemical equation obeys the Law of Conservation of Mass?
A chemical equation obeys the Law of Conservation of Mass when there are an equal number of  atoms of each element on both sides of the arrow.

3. Which of the 5 common types of chemical reactions is represented by the following generic equation?
AB  +  C  →  CB  +  A           

single-replacement reaction
4.  What has happened to an element that has been oxidized?
An element that has been oxidized has lost electrons.
B Level:   
1. Write the balanced chemical equation for the decomposition of water into elemental oxygen and hydrogen.
2H2O (l)  →  2H2(g)  +  NaNO2(g)           
2. (a)  Predict the products of the following single-replacement reaction, and balance the equation.  

Zn(s)  +  HCl(aq)  →  


Zn(s)  +  2HCl(aq)  →  ZnCl2  +  H2
(b)  Which element or compound is the oxidizing agent?   HCl
3.  What is the oxidation number of sulfur in the H2SO4?  +6
A Level:   
1. Balance the following equations.       N2H4(g)  +  NO2(g)  →  N2(g)  +  H2O           
  
2 N2H4(g)  +  2 NO2(g)  →  3 N2(g)  +  4 H2O           

2. (a)  Write the complete balanced equation for the double replacement reaction between solutions of  

       sodium carbonate and  barium nitrate.   Include phases of matter for ALL reactants and products.




 Na2CO3(aq)  +  Ba(NO3)2(aq)  →  2 NaNO3(aq)  +  BaCO3(s)        
(b)  Does this reaction have a precipitate?  If so, write the chemical formula of that precipitate.   



YES, BaCO3
3. (a)  Use the Activity Series to predict whether the following single-replacement reaction will occur.  

Cu(s)  +  HCl(aq)  →  


       (b)  Balance the resulting equation if needs be.




This reaction will NOT occur.
4.  The following is a redox reaction:
2 Ca(s)  +  O2(g)  →  2 CaO(s)           
(a)  Which element has been oxidized?    Ca  (has gone from 0 to +2)
(b) Which element has been reduced?   O  (has gone from 0 to -2)
(c) Which element is the reducing agent?  Ca (it “donated” electrons to reduce oxygen)
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