
[bookmark: Naming_Compounds,_Writing_Formulas,_and_]Naming Compounds, Writing Formulas, and Lewis Structures
[bookmark: Purpose]Purpose
· Write Lewis structure (electron dot structure) for an element, an ion, and a compound
· Determine the correct formula of a compound from its name
· Determine the correct name of a compound from its formula
· Determine the shape for the given structure of a compound

[bookmark: Discussion]Discussion
When learning chemistry, two very important concepts are naming chemical compounds and converting those chemical names into structures. Different types of chemicals have different naming rules. In this lab you are required to name normal ionic compounds, ionic compounds with polyatomic ions, ionic compounds with transition metals, and covalent compounds. You need to name the compound from a formula and also do the reverse process: figure out the formulas for those given names. Be sure you review the naming process in your textbook before you start the lab.

Oftentimes, you will have the formula for a compound, but you won’t know the detailed structure of the compound, i.e., how those atoms are combined together. In order to know this, we must first draw the Lewis structure. Lewis structures, also called Lewis- dot diagrams, are diagrams that show the bonding electrons between atoms in a molecule and the lone pairs of electrons that may exist in the molecule.

[bookmark: How_to_Draw_a_Lewis_Structure:]How to Draw a Lewis Structure:
1. Determine the total number of valence electrons to be used to connect the atoms. This is done by simply adding up the number of valence electrons of each atom involved in the chemical molecule.
2. Draw the central atom (least electronegative; exceptions: H and O) and its valence electrons using the "square" method,
a. Put one electron on each side of the square in a clockwise or counter- clockwise manner
b. Fill in remaining valence electrons in the rest of the square.
3. Draw the other atoms that are involved in covalent bonding and their valence electrons; once again using the "square" method.
4. Double check the total valence electrons drawn and make sure they match up with the number you calculated in Step 1.
5. Draw covalent bonds  Draw a line between an unpaired electron on one atom to an unpaired electron from a different atom, repeat this step until there are no unpaired electrons left.
6. Re-draw the molecule by adding appropriate lines for single, double, triple bonds. Remember to draw the lone pairs (electron pairs) of each atom. By convention, try to draw the Lewis structure with the correct molecular geometry.
 (
Name
 
 
) (
Date
 
 
)

 (
[
2
]
) (
Lewis Structures
)

[bookmark: Double_check_the_number_of_valence_elect]Double check the number of valence electrons in the Lewis structure and that the Octet Rule is not violated for each atom, when applicable.

Table 1. Transition Metals with Variable Charges
	Fe+2, Fe+3
	Cu+, Cu+2
	Cr+2, Cr+3

	Au+, Au+3
	Pb+2, Pb+4
	Sn+2, Sn+4



[bookmark: Procedure]Procedure
Part A: Lewis Structures
For each element listed, write down the correct number of valence electrons and then draw the Lewis structure in the space provided.

Part B: Naming Compounds
B1.	Correctly name the ionic compound listed.
B2.	Name these compounds. These compounds include metals with a variable charge. Refer to Table 1 in the discussion section.
B3.	Name the selected polyatomic compounds B4.	Correctly name the covalent compounds.

Part C: Writing Chemical Formulas
C1.	Write down the correct cation and anion for the chemical name. Using the charges, write the formula using the correct ratio of ions.
C2.	Write down the correct cation and anion for the compound. Remember, the Roman numeral indicates the charge of the cation (it does not indicate the number of atoms present). Using the charges, write the formula using the correct ratio of ions.
C3.	Write down the correct cation and anion for the compound. Using the charges, write the formula using the correct ratio of ions.
C4.	Using the prefixes for covalent compounds, write the formula.


Part D: Molecular Models
For each compound, find the total number of valence electrons. Draw the Lewis structure. List the total number of electron groups and lone pairs of electrons around the central atom. Decide what shape this molecule is.




Lab Report Sheet	Lewis Structures
[bookmark: Lewis_Structures]Lewis Structures
	Element
	Number of Valence Electrons
	Lewis Structure

	
Potassium
	
	

	
Phosphorous
	
	

	
Boron
	
	

	
Bromine
	
	

	
Magnesium
	
	

	
Sulfur
	
	

	
Carbon
	
	

	
Neon
	
	




Naming Compounds
B1.	Ionic Compounds
	Compound
	Name

	Na2O
	

	BaCl2
	

	CaS
	

	K3N
	

	AlCl3
	

	Mg3P2
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B2.	Ionic Compounds with Variable Charges
	Compound
	Name

	PbS
	

	Fe2S3
	

	CrCl2
	

	FeO
	

	SnI4
	



B3.	Ionic Compounds with Polyatomic Ions
	Compound
	Name

	MgSO4
	

	Al(NO3)3
	

	Li2CO3
	

	Ca3(PO4)2
	

	NH4Cl
	



B4.	Covalent Compounds
	Compound
	Name

	PCl3
	

	SBr4
	

	N2O5
	

	SO2
	




[bookmark: Writing_Chemical_Formulas]Writing Chemical Formulas
C1.	Ionic Compounds - Write the Symbol and Charge for the Ions (ex: Ag+, Br-)
	Name
	Cation
	Anion
	Formula

	Potassium chloride
	
	
	

	Magnesium oxide
	
	
	

	Sodium nitride
	
	
	

	Aluminum sulfide
	
	
	

	Calcium phosphide
	
	
	



C2.	Ionic Compounds with Variable Charges - Write the Symbol and Charge for the Ions (ex: Ag+, Br-)
	Name
	Cation
	Anion
	Formula

	Iron (II) fluoride
	
	
	

	Chromium (III) chloride
	
	
	

	Tin (IV) oxide
	
	
	

	Gold (III) bromide
	
	
	

	Copper (I) nitride
	
	
	


 (
Name
Cation
Anion
Formula
Barium carbonate
Lithium nitrate
Calcium hydroxide
Sodium sulfite
)C3.	Ionic Compounds with Polyatomic Ions - Write the Symbol and Charge for the Ions (ex: Ag+, Br-)









C4.	Covalent Compounds
	Name
	Formula

	Dinitrogen monoxide
	

	Oxygen dichloride
	

	Diphosphorous pentoxide
	

	Iodine monochloride
	

	Phosphorous trihydride
	



[bookmark: Molecular_Models] (
Formula
# of Val electrons
Lewis structure
# of atoms (central atom)
# of lone pairs (central atom)
Molecular Shape
Polar or Non-Polar
HOCl
PH
3
SF
2
Br
2
n/a
n/a
HCN
SiCl
4
)Molecular Models

Lewis Structures - Pre-Lab Questions (Pg. 7 - 8)
	total e-
groups
	atoms
	lone
pairs
	molecular geometry
	Give an example(s)

	1
	1
	n/a
	linear
	H-F

	2
	2
	0
	
	

	3
	3
	0
	
	

	
	4
	0
	
	

	
	3
	1
	
	

	
	2
	2
	
	


[bookmark: Define_the_following_terms:][bookmark: Covalent_Bond_]Define the following terms:
Covalent Bond 


Polar Covalent Bond 


Ionic Bond 


Bonding Pair 


Lone Pair 


A single bond has 		electrons that are shared between two atoms and is considered to be 	electron group(s).

A double bond has 		electrons that are shared between two atoms and is considered to be 	electron group(s).

A triple bond has 	electrons that are shared between two atoms and is considered to be 	electron group(s).



[bookmark: VSEPR:_Pre-Lab_Questions_(continued)]VSEPR: Pre-Lab Questions (continued)

1. A) Identify what is incorrect about the following Lewis Structure.

H

[image: ][image: ]C

O	O
	


B) What rule does this violate?


C) [bookmark: _GoBack]Draw a Lewis Structures of a compound that follows this rule.




2. A) Given the following compound, SiO2, why is the underlined atom in the center?








3. Identify the central atom in each of the following molecules: SiCl4	central atom:  	
CO2	central atom:  	


HOCl	central atom:  	
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