
Unit 6 Chemical Reactions 

Grade Level: 10 
Core Ideas: Symbolic representations in reactions & factors affecting reactions 
Pacing (20 days) 

Big Ideas: 
 
Matter and energy are conserved 
(remains constant) during all 
chemical reactions.  
 

Essential Unit Questions: 
 

1. How do substances combine or change (react) 
to make new substances? 

2. How does one characterize and explain these 
reactions and make predictions about them? 

 

Vocabulary: 
 
Chemical bond, 
chemical formula, 
oxidation number,  
binary compound,  
polyatomic ion,  
prefix,  
suffix,  
reactants,  
products,  
chemical equation, 
coefficients,  
subscripts.  
Mole,  
molar mass,  
reactions:  
   combustion,  
   synthesis,         
   decomposition,  
   single-replacement,  
   double replacement,   
exothermic,  
endothermic,  
law of conservation of 
energy,  
reaction rate,  
equilibrium,  
Le Chatelier’s Principle,  
 

 

Standards:  
 
PS1.A.2  Construct and revise an 
explanation for the products of a simple 
chemical reaction based on the outermost 
electron states of atoms, trends in the 
periodic table, and knowledge of the 
patterns of chemical properties. [Clarification 
Statement: Examples of chemical reactions 
could include the reaction of sodium and 
chlorine, or of oxygen and hydrogen.]DOK3 
 
PS1.B.3 Use symbolic representations and 
mathematical calculations to support the 
claim that atoms, and therefore mass, are 
conserved during a chemical reaction. 
[Clarification Statement: Emphasis is on 
conservation of matter and mass through 
balanced chemical equations, use of the 
mole concept and proportional 
relationships.]  DOK 3  
 
PS1.A.5 Develop a model to illustrate that 

Learning Targets: 
 
I will:  

● Construct an explanation for the outcome of a give 
reaction, including the following:  

○ total number of atoms in the reactants and the 
products are the same (Law of Conservation 
of Matter)  

○ the valence electrons of the atoms are 
involved in the reaction 

○ the bonds formed is determined by the 
valence electrons and the electronegativity of 
the atoms involved in the reaction] 

I will:  

● Determine the names of the compounds or 
molecules involved in a chemical reactions 

● Determine the molecular formulas of the compounds 
or molecules involved in chemical reactions 

● Mathematically represent the Law of Conservation of 
Matter in a balanced chemical equation.  



the release or absorption of energy from a 
chemical reaction system depends upon the 
changes in total bond energy. [Clarification 
Statement: Emphasis is on the idea that a 
chemical reaction is a system that affects 
the energy change. Examples of models 
could include molecular-level drawings and 
diagrams of reactions, graphs showing the 
relative energies of reactants and products, 
and representations showing energy is 
conserved.]DOK3 
 

PS1.B.1 Apply scientific principles and 
evidence to provide an explanation about 
the effects of changing the temperature or 
concentration of the reacting particles on the 
rate at which a reaction occurs. [Clarification 
Statement: Emphasis is on student 
reasoning that focuses on the number and 
energy of collisions between molecules.] 
DOK3 
 

PS1.B.2 Refine the design of a chemical 
system by specifying a change in conditions 
that would alter the amount of products at 
equilibrium. [Clarification Statement: 
Emphasis is on the application of Le 
Chatelier’s Principle and on refining designs 
of chemical reaction systems, including 
descriptions of the connection between 
changes made at the macroscopic level and 
what happens at the molecular level. 
Examples of designs could include different 
ways to increase product formation including 
adding reactants or removing products.] 
DOK3 

● Differentiate among the different types of chemical 
reactions  

○ Model an ionic bond 

○ Model a covalent bond 

○ Model a metallic bond  
I will:  

● Provide evidence that chemical bonds are broken 
and reformed during chemical reactions 

● Identify the energy transformations happening in a 
reaction 

● Determine if a reaction is endothermic (energy 
absorbed) or exothermic (energy released) from an 
energy graph of a chemical reaction 

● Illustrate that the total energy in the reactants and in 
the products models the Law of Conservation of 
Energy 

I will:  

● provide evidence and reasoning that the following 
will change the reaction rate: 

○ temperature 
○ concentration of 1 or more reactants 
○ the physical state of the reactant(s) 

I will: 

● utilize Le Chatelier’s principle to demonstrate the 
following:  

○ at the molecular level, a stress on one 
component of a system in equilibrium affects 
other components in the system. 

○ changing the concentration of one of the 
components in a system of equilibrium will 
change the rate of the reaction (forward or 
backward) in which it is a reactant, until the 
forward and backward rates are equal again.  

 
 
 
 
 

 


