SCH 3UI UNIT 2 Chemical Reactions…Section 2.2 and Chapters 3 and 4

SCH 3UI
Section 2.2 
Naming and Writing Chemical Compounds

Introduction:
-Analyze the compounds below and identify the type of elements in the compounds ie metals and non metals
-Mark the atoms in the compounds below on the periodic table 

-Identify the different types of methods used to name the compounds, ie what strategies are used?

Ex     

  NaCl    ….. Sodium Chloride





FeCl3   ….    Iron (III) chloride

             CO2   …. Carbon dioxide





Ca(OH)2 … Calcium hydroxide
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Part 1 – Covalent or Molecular Compounds  … See pages 70-72

-Molecules made up of 2 non-metals


	Prefix
	# of atoms

	mono
	

	di
	

	tri
	

	tetra
	

	pent
	

	hex
	

	hept
	

	oct
	

	non
	

	dec
	


Practice:

Name the following:




Write the formula for the following

CO2







-diphosphorous pentachloride

SCl4







-carbon monoxide

NO







-silicon diselenide

See page 72 and record the rules for writing chemical formulas for binary molecular compounds with respect to which non metal is written first. 

. 

Part 2 Ionic Compounds …Page 64-65

-Molecules composed of a metal and a non-metal

Writing the Formula: the charge on each element must be known

Remember:

	Group #
	1
	2
	13
	14
	15
	16
	17
	18

	# of Valence electrons
	
	
	
	
	
	
	
	

	Charge


	
	
	
	
	
	
	
	


Note – positive charged element is written first and the negative charged element is written second in the formula

Criss Cross Rule and/or  Zero Sum Rule…

Ex.  Calcium and Chlorine

Ex. Potassium and carbon

Ex. Magnesium and oxygen

Naming IONIC:
-Metal is named as is




-Non-metal, ending changes to “ide” 

Part 3 Multivalent Metals 

Multivalent metals, have more than one charge, often these are the transition metals

Example Copper chloride


-Copper can have a charge of _____ and / OR _____

ON your periodic table, highlight any metals with more than one charge.

Write the formula for     
Copper chloride

and 

Copper Chloride

Write the chemical formulas for chromium and bromine and name all possibilities.

	Roman Numeral
	Charge on metal

	 I
	

	II
	

	III
	

	IV
	

	V
	

	VI
	

	VII
	

	VIII
	


More examples: 


Write the formula for 


Reverse criss cross, check NM and name

-Iron (II) chloride




- NiI2

-Cobalt (II) oxide




- V3P5
Part 4 Polyatomic Ions … See page66

-are many atoms with an overall charge


-polyatomic ions have their own unique name

What is the formula for using reference sheet…-Nitrate _____________









  -Sulphate ______________









  -Carbonate ________________
Prefixes and Suffixes for Families of Polyatomic Ions
· I had a Clam for Supper if Phoenix

(per_ate, ite, hypo_ite)

Naming 
-     Name the metal as is

·  Name the polyatomic ion as is

Practice:

Name the following





 


NaNO3 ____________________________



Li2SO4 ____________________________

 

         CaCO3 ____________________________

 

Write the formula

-if more than one polyatomic ion is needed must use brackets and write the number needed on the outside of the brackets.

Potassium chlorate




Aluminum sulphate

Magnesium carbonate



Ammonium oxide


Advanced Naming ... what is the name for the following?

a) Pb(NO3)2





b) MnPO4
SCH 3UI

Naming and Writing Chemical Formulas Summary

a) Colour the metals on the periodic table red and the non metals blue. 

b) Identify the following names as Ionic, Molecular or Polyatomic and complete the summary chart below;

	Calcium oxide – CaO

	Magnesium chloride – MgCl2

	Tin (II) nitrate – Sn(NO3)2

	Carbon tetraiodide – CI4

	Sulphur dioxide – SO2

	Lead (IV) carbonate – Pb(CO3)2

	Carbon monoxide - CO

	Sodium chlorate – NaClO3

	Phosphorous triiodide – PI3
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	Ionic
	Molecular
	Polyatomic

	Who


	
	
	

	How
	
	
	

	Naming, Writing Formula


	
	
	

	TIPS


	
	
	



SCH 3UI
Naming and Writing Chemical Formulas for Acids and Bases… pages 69-70
Acids can be classified into two main groups, binary acids and oxoacids

Binary Acids contain 2 elements, Hydrogen and a non metal

Naming of binary acids – 2 methods:


Classical Method



IUPAC method


-prefix hydro



-aqueous


-root – non metal name


-hydrogen non metal “ide” ending


-ending – “ic acid”

Example:
HCl(aq)


HF(aq)
To write the formula for a binary acid, determine the non-metal and it’s charge and use the criss cross rule or zero sum to write the formula.

Ex. Hydrosulfuric acid

Oxoacids, aka Oxy acids – 2 methods:


Classical Method



IUPAC method


-root of anion (polyatomic ion)

-aqueous


-replace “ate” with “ic acid”

-hydrogen name of polyatomic ion


OR replace “ite” with “ous acid”

Example:
H2SO4(aq)


H2SO3(aq)
To write the formula for an oxoacid, determine the polyatomic ion in the acid and determine the charge on the ion.  Use reverse criss cross or zero sum rule to write the correct formula


Ex   Nitric Acid



Ex. Nitrous Acid

Naming Bases is the same as naming a metal bonded to a hydroxide ion.


Ex. Ca(OH)2(aq)
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Practice Naming Acids and Bases

Name the following acids using both the classical method and the IUPAC method.

	Acid
	Classical Name
	IUPAC Name

	HBr(aq)

	
	

	HNO4 (aq)

	
	

	H3PO4 (aq)

	
	

	HIO2 (aq)

	
	

	HBrO3 (aq)

	
	

	H2S(aq)

	
	

	HClO(aq)

	
	

	HOCN (aq)

	
	

	HFO3 (aq)

	
	

	H2SO3(aq)

	
	

	HCl(aq)

	
	

	HI(aq)

	
	


Write the formula for the following acids

	Name of Acid
	Chemical formula

	Nitrous acid


	

	Carbonic acid


	

	Hydrochloric acid


	

	Sulphurous acid


	

	Perchloric acid


	


Name and Write the formulas for the following bases.

	Base 
	Name
	Name 
	Formula

	Ba(OH)2(aq)

	
	Sodium hydroxide
	

	KOH(aq)

	
	Magnesium hydroxide
	

	LiOH(aq)


	
	Aluminum hydroxide
	


SCH 3UI 
Sect 3.1 Writing Chemical Equations  

Hmwk Rd pages 112-121 pp11-20

Reactants                and                Products

Chemical Reaction: a process in which a substances interact, causing different substances with different properties to form

Chemical Equation: A condensed statement that expresses chemical change using symbols and chemical names or formulas

________________: identified reactants and products by written name

________________: provides the chemical formula for reactants and products and includes the subscripts for the state of R and P



    States:

Balanced Chemical Equation and the Law of Conservation of Mass

Law of Conservation of Mass states that…

-in any chemical reaction, the mass of the products is always ________ to 

the mass of the reactants


-in other words matter can be neither created nor destroyed

*As a result, ______________ are placed in front of molecules so that each element is balanced on the reactant and product side…This is a BALANCED Equation

*If you have trouble balancing chemical equations, copy “Tips for Balancing Equations” on page 119 in Chem 11 Text
Other TIPS
-
balance H and O last

· If a polyatomic ion is present on both sides of the equation treat the polyatomic ion as one element

· balanced reactions do NOT have fractions

· balanced reactions must be in its lowest terms

Practice:

***Nitrogen gas and hydrogen gas combine under high pressure and temperature to produce ammonia gas
Word Equation:

Skeleton Equation:

Balanced Equation:

***Zinc solid reacts with chlorine gas to form solid zinc chloride
Word Equation:

Skeleton Equation:

Balanced Equation:

***Aqueous hydrochloric acid reacts with aqueous sodium sulfite to produce aqueous sodium chloride, liquid water and sulfur dioxide gas

Balanced Equation: 

SCH 3UI 

Sect 3.2 Synthesis and Decomposition Reactions 

***It is important to be able to classify reactions because it enables people to predict possible outcomes.  

For example: thinking of appropriate storage of chemicals


        *why are some chemicals stored in dark glass jars?

*why is it inappropriate to store propane tanks in non air conditioned  buildings?

Synthesis: 2 or more elements combine to form a single compound.


Example: A + B ( C

Examples: 

*metal and non metal combine to form a binary compound

ex. K  +  Cl2 (  

*Multivalent metal reacts with a non metal to form more than one possible compound


Ex Cu(s)  +  I2(g)   →   


     Mn(s)  +   N2(g)  →  

*Metal and oxygen react to produce a metal oxide  


ex.  Fe  + O2 (  


ex.  Mg  + O2  (   

*Non-metal and oxygen react to produce a non-metal oxide


ex. N2  +  O2 →

*non metallic oxide reacts with water to produce an acid...

Remember acids produce H+ ions in solution and produce a pH value less than 7


ex   SO3  +  H2O  (   



ex  CO2  +  H2O  →   
*metallic oxide reacts with water to produce a base...

Remember bases produce OH- ions in solution and produce a pH value greater than 7


ex   CaO  +  H2O  (   

Synthesis Reactions Hmwk: Read pages 122-128, page 127 #21-30

SCH 3UI  Decomposition Reactions...

Decomposition: is the reverse to a synthesis reaction


          *a compound breaks down into elements or other compounds


         ex.  C  (  A  +  B

ex  NH4NO3  (   

Examples:

-Binary compound breaks down into it’s basic elements

ex  H2O → 

-Metal nitrate breaks down into metal nitrite and oxygen gas


ex.  Mg(NO3)2  →   

-Metal carbonate breaks down into metal oxide and carbon dioxide gas


Ex.  Na2CO3  →   

-Metal hydroxide breaks down forming metal oxide and water


Ex  LiOH  →   

Decomposition Reactions Hmwk: Read pages 129-136, PP page 134 #31-40

Summary Hmwk – Review Questions page 136 #1-16

SCH 3UI 

Section 3.3 Combustion Reactions  

Hmwk Read pages 137-145, 

-Practice Problems page141 #41-50

Review Q’s p 145 #1-16 

Combustion Reactions: are reactions of a compound or element with oxygen gas to form the most common oxides of the elements that make up that compound.


*There are 2 types of combustion reactions; complete and incomplete combustion

*Complete combustion:  


*the reaction is very 


ex.  CH4  +  O2  (   

*Incomplete combustion:  


*the reaction is very  


ex.  CH4  +  O2  (   

Note: heat and light are also produced in both these types of reactions

SCH 3UI Sect 4.1 Single Displacement Reactions
Single Displacement Reactions occur when one element in a compound is replaced, displaced or “kicked out” by another element

General Equation:


-metal replaces a metal


-non metal replaces a non metal

Practice:


 Al  +  Fe(NO3)2  →


F2  +  KCl  →

TIPS:


-if hydrogen is first in the formula, treat the hydrogen as a metal, ie cation


-For acids treat acids as ionic compounds, ie Hydrochloric acid


-Treat water as ionic ie H-OH

Single Displacement Reactions continued...

-An activity series is used to aid in indicating if a single displacement reaction will occur

-The most active element is at the top of an active series and the least active element is at the bottom

Using an Activity Series

-“A reactive element will displace or replace any element in a compound that is BELOW the element in the activity series”

Ex.     Li  +  CaCl2  →

         Ca  +  KI →

        Na  +  MgSO4 →

Halogen Series


F2  +  NaCl  → 


Br2  +  MgCl2 →

Hmwk Read pages 162-170, Practice Problems page 169 #1-10, Review Questions page 170 #1-16

SCH 3UI
Section 4.2 Double Displacement Reactions 


Hmwk: Rd pages 171-178, PP #21-30 page 179

Double Displacement Reactions


-involves the exchange of cations between two ionic compounds

General Equation:

Double Displacement Reactions can be divided up into 3 categories:

1) The production of a precipitate, an insoluble solid

Note – soluble means


   -insoluble means

Therefore, to determine if a reaction has occurred predict the products and look up the products on the solubility chart...

Practice:



Magnesium nitrate + sodium carbonate



Sodium chloride + iron (II) sulphate

2) The production of a gas

-this is really a 2 step chemical reaction, the first is a DD reaction and the second is a decomposition reaction.

Ex.  Na2CO3  +  HCl →

Ex  NH4Cl  +  NaOH →

3) Neutralization Reaction

*Remember ...   Acid + Base →


Ex Hydrochloric acid  +  calcium hydroxide →

Application Question:


-Using potassium, sulphur, oxygen and water, create the reactants for an acid base reaction and show the final products

- Prefix represents the _______________________





-Exception: Do not use mono on the first element





-First element is named as is





-Second element, the ending changes to “ide”





-Example: ___________________________________





Homework: Read through section 2.2 and complete Learning check questions 7-12 and practice problems on page 73 #1-10





Multivalent Metals








