
Chemical Reactions
Chapter 9



Chemical Reactions

Big Idea: Millions of ___________ reactions in and around 
you transform _____________ into ____________.

  Results in the release or absorption of _____________

  Reactions can be ___________ or _____________ changes

  What distinguishes physical changes from chemical 
changes?

  ____________ change _______ _______ alter the 
chemical ________________ of of a substance.

  _____________ change does



Reactions & Equations: 
Chapter 9.1

Main Idea: ______________ reactions are represented by 
_______________ chemical _____________.

  The process by which the ___________ of one or more 
______________ are ________________ to form different 
substances is called a ___________ ________________.

  Chemical ____________ is another name for a 
chemical __________.

  Affect every day life…

 



Evidence of a Chemical 
Reaction
  How can you tell a chemical 

reaction has taken place?

  Many reactions provide 
___________ ___________ 
that they have occurred.

  _______________ change

  _________ / ________ 
heat

  _____________ change

  ie~



Evidence of a Chemical 
Reaction
  How can you tell a chemical 

reaction has taken place?

  Many reactions provide 
physical evidence that they 
have occurred.

  ___________

  ie~

  ________ ____________

  ie~

  Production of a ___________



Representing Chemical 
Reactions
  Statements called _______________ are used to 

represent chemical ________________.

  ___________ substances = ______________

  Substances ________ during a reaction = 
____________.

  Equations show the ______________ the reaction goes.

  Write equations with _________ instead of _______ 
_______.

  Reads as “__________ _____ ___________” or 
“________”



Representing Chemical 
Reactions
  Statements called equations are used to 
represent chemical reactions.
  ___________ written to the _______ of 
the arrow

  _________ written to the _________
  _______ sign separates two or 
reactants / products
  ie~



Representing Chemical 
Reactions
  ________ are used to show the 

__________ _________ of 
reactants and products.

  Reactants and products can 
exist as _______, ________, or 
__________.

  ___________ = dissolved in 
__________

  Physical states provide ______ 
as to _______ the reaction 
occurs.



Word Equations

  ________ equations indicate the ____________ 
and ___________ of a chemical reaction.

  ie~

  Reads:



Skeleton Equations

  ____________ equations _____________ equations 
but ________ important information.

  aluminum (s) + bromine (l) → aluminum 
bromide (s)

  ____________ equation uses _________ 
___________ instead of words to to identify 
reactants and products.



Skeleton Equations

Practice:  Write skeleton equations from 
the following word equations:
  Hydrogen and bromine gas reacts to form hydrogen 

bromide gas.

  When carbon monoxide and oxygen gas react, carbon 
dioxide is produced.



Chemical Equations

  Skelton equations lack information about 
reactions.

  Chemical equations __________ show 
_________ is ___________ during a reaction.

  “_______ of ______________ of ________” 
states that matter is neither __________, nor 
_____________.



Chemical Equations

  To ____________ represent a chemical reaction, 
an equation must show _________ numbers of 
________ of each _________ and __________ on 
both sides of the arrow.



Balancing Chemical 
Reactions
  __________ chemical equation uses chemical 

formulas to show the _________ ______ 
__________ __________ of the substances 
involved in a chemical reaction.
  ie~



Balancing Chemical 
Reactions
  Balanced chemical reactions _________ the 

law of conservation of mass.

  Balancing equations requires finding the 
correct ____________ for the _________ 
___________ in a skeleton equation.

  Coefficient = ________ written in _______ of 
a ___________ or ___________.



Balancing Chemical 
Reactions

Steps for balancing chemical reactions

1. Write the correct __________ equation for the reaction

2.  Make an _________ ___________ of each element (_________ + 
__________)

3.  Add _____________ in front of compounds to make the number of 
________ of each element ________ on both sides. ________ change the 
_____________.

  TIPS:  1. If an element is present by ______, leave it to the ____ to 
balance.

2. Balance _________________ ions as their ______ units.

4. Make sure ______________ are in the __________ possible __________.

5. Check your work.



Balancing Chemical 
Reactions
  Practice balancing equations

  1.  ______S8 + ______O2 →______SO3

  2.  ______Zn + ______HCl →______ZnCl2 + ______H2



Balancing Chemical 
Reactions
  Practice balancing equations (cont.)

  3. ______Fe + ______O2 →______Fe2O3

  4.  ______Fe + ______H2O →______Fe3O4 + ______H2

  5.  ______P4 + ______O2 →______P2O5



Classifying Chemical 
Reactions: Chapter 9.2

Main Idea: There are _______ types of chemical reactions: 
______________, _______________, _______________, and 
____________________ reactions.

  Chemical reactions are classified to _____________ them 
into different _______________.

  Similar to a bookstore that organizes books into 
categories; makes searches easier.

  Why classify reactions?



Synthesis Reactions

  _____________ reactions = a chemical reaction in 
which _______ or ________ substances (_______) 
react to produce a ___________ product (______)



Combustion Reactions

  In a ____________ reaction, ____________ 
___________ with a substance and 
__________ _____________ in the form of 
______ and ______.

  Very __________ b/c oxygen can 
combine with many different substances. 

  Can also be classified as a _________ 
reaction.



Combustion Reactions

  ______ all combustion reactions are _____________ 
reactions.

______CH4 + ______O2 →______CO2 + ______H2O



Decomposition Reactions

  _______________ reactions are the 
____________ of _____________ reactions.

  _________ ___________ breaks down into 
two or more ___________ or new 
_______________.

  Often require _____________ as a source

  ie~



Decomposition Reactions

  Example of a decomposition reaction:

____H2O2 (aq)→ ____H2O (l) + ____ O2(g)



Replacement Reactions

  _____________ reactions involve the 
______________ of an ___________ or 
______________.

  Two types

  _____________-replacement

  _____________-replacement



Single-replacement Reactions

  _____-replacement reactions are reactions in 
which ______ of one element ________ the 
______ of another element in a ___________.

  Examples of single-replacement reactions:
____Li (s) + ____H2O (l) → ____LiOH (aq) + ____ H2(g)

____Cu(s) + ____AgNO3(aq) → ____Ag(s) + ____ Cu(NO3)2(aq)



Single-replacement Reactions

  Single replacement reactions _____ occur if the 
_______ element (C) is _________ the element it is 
trying to _______ (A) on the _________ ______.  

  If it is not, _____ reaction occurs. 



Single-replacement Reactions
  Activity series 

______ ______ by 
__________ with 
other metals.
  Metals replace 

___________ or 
another _______ 

  Metals on _____ 
will replace 
elements ______.  



Single-replacement Reactions

  Predict the products of and balance these 
single displacement reactions:
  Al (s) + HCl (aq) → 
  Cu (s) + Zn(NO3)2 (aq) →
  K(s) + HOH (l) → 
  Cr(s) + PbCl2 (aq) →
  F2(g)  + HBr(aq)  →



Single-replacement Reactions

  __________ replace other ____________ in single-
replacement reactions.

  Activity series of _________ can ___________ 
whether a reaction will occur.

__ > __ > __ > __



Double-displacement 
Reactions
  ________-displacement reactions involve an 

__________ of ____ between ___ compounds.



Double-displacement 
Reactions
  Key __________ of double-

displacement reactions is the 
_____ of _________ formed.

  All produce either ______, 
____________, or ______.

  Precipitates are 
_________ & make 
solutions look ________ 
or ___________.   



Double-displacement 
Reactions
  Steps to writing double-displacement reactions:

  Write the ____________ of the ____________ equation.

  Identify the ___________ and ________ of each 
compound.

  ____ each ______ with the ______ from the ______ 
compound.

  Write the _________ for the ________ of the new 
_________.

  Write the __________ double-displacement reaction.

  ____________ the equation.



Double-displacement 
Reactions
  Predict the products of and balance these 

double displacement reactions

Na2CO3(aq) + Ca(NO3)2(aq) →

MgSO4(aq) + NaOH(aq) → 



Summary of Chemical 
Reactions



Classifying Chemical 
Reactions

Practice:  What type of reaction: synthesis, combustion, 
decomposition, single displacement or double 
displacement, are the following reactions, then balance the 
chemical equation
_____ Pb(s) + _____ Cu(NO3)2(aq)→ _____ Pb(NO3)2(aq) + _____ Cu(s)

_____ Ti (s) +_____ Cl2 (g)  →_____ TiCl4 (s)

_____AgNO3 (aq) + _____LiI (aq)  →_____ AgI (s) + _____LiNO3 (aq)

_____C2H5 (g) +_____O2 (g)  → _____CO2 (g) + _____H2O (l)

_____H2O2 (aq)  → _____H2O (l) + _____O2 (g)



Reactions in Aqueous 
Solutions: Chapter 9.3

Main Idea: __________-displacement reactions occur 
between substances in __________ solutions and 
produce ____________, ________, or ________.

Review: __________ are _________________ mixtures.
  Substances __________ in ________ = 

_______________.

  __________ solutions contain one or more substances 
dissolved in ___________.

  __________ substance = __________
  _________ = ___________



Molecular Compounds in 
Solutions
  Water is ____________ the solvent in aqueous 

solutions.

  Many ________ compounds are possible 
_________.

  Exist as __________ in aqueous solutions.

  Form ________ when dissolved in water.



Ionic Compounds in 
Solutions
  __________ compounds and ________ can 

also be ___________ in aqueous solutions.

  When ionic compounds and acids 
________ in water, the _________ 
separate.

  Separation known as ____________.

  Molecular compounds ___ _____ 
dissociate.



Ionic Compounds in 
Solutions
  ___ and ___ ions break free 

from the crystal-lattice 
structure of the solid. 

  When the ____ are in 
________, they are 
surrounded by _______ 
molecules

  ____ are said to be 
_________, or dissolved 
in an aqueous solution. 



Types of Reactions in 
Aqueous Solutions
  Two _________ solutions containing ______ as 

solutes ________ in ________-displacement 
reactions.

  _______ molecules ___ ____ react b/c both 
solutions contain _________.

  __________ formed can be either a 
____________, _________, or a ____.



Reactions That Form 
Precipitates
  ___________ = a ________ produced during a 

_________ reaction in a ___________.



Reactions That Form 
Precipitates
  Precipitate = a solid produced during a 

chemical reaction in a solution.



Reactions That Form 
Precipitates
  Complete the balanced chemical equation 
for the reaction below.
  State the state of matter for each product 
using the solubility rules
Pb(NO3)2 (aq) + NaI (aq) →

Na2S (aq) + Cr(NO3)3 (aq) →

Na2CO3 (aq) + Co(NO3)3 (aq) →

MgSO4 (aq) + NaOH (aq) →



Reactions That Form Water

  ________-displacement reactions that produce 
________ molecules occur when an acid 
(beginning with an ____) is added to a base 
(ending in _____)

  ______________ reactions



Reactions That Form Gases

  __________-displacement reactions that 
produce _______ occur when an acid (having 
an __) is added to an _______ compound 
having the __________ ion hydrogen 
carbonate or bicarbonate (_______). 

  The product, _________ ______ (H2CO3), 
quickly decomposes to ______(l) and 
______(g)



Reactions That Form Gases

  Example of reaction that forms a gas:
HCl (aq) + NaHCO3(aq)  → H2CO3(aq) + NaCl(aq)

  NaCl is an _______ compound; ______ 
remain _________ in aqueous solution.

H2CO3(aq) → H2O(l) + CO2(g)

  As carbonic acid (H2CO3) forms, it ________ 
immediately into _______ & _______ 
__________.


