Chapter 7 Lewis Dot Formulas of Atoms
Objectives:

· Write Lewis dot representations of atoms

· Predict whether bonding between specified elements will be primarily ionic, covalent, or polar covalent.

· Compare and contrast characteristics of ionic and covalent compounds

· Describe how the properties of compounds depend on their bonding

· Describe how the elements bond by electron transfer (ionic bonding)

· Describe energy relationships in ionic compounds

· Predict the formulas of ionic compounds

· Describe how elements bond by sharing electrons (covalent bonding)

· Write Lewis dot and dash formulas for molecules and polyatomic ions

· Recognize exceptions to the octet rule

· Write formal charges for atoms in covalent structures and how to do so

· Relate the nature of bonding to electro negativity differences.

I. Introduction to chemical bonding
a. Chemical bonding – refers to the attractive forces that hold atoms together in compounds

b. Two types

i. Ionic bonding- results from electrostatic interactions among ions, which often results, from the net transfer of one or more electrons form one atom or group of atoms to another.

ii. Covalent bonding- results from sharing one or more electron pairs between 
c. Types of Compounds

i. Ionic compounds- predominantly ionic bonding

ii. Covalent compounds- predominantly covalent bonding

d. Properties of Compounds
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II. Section 7-1 Lewis Dot Formulas of Atoms

a. Lewis Dot formulas- shows the valence electrons

b. Valence electrons

i. Electrons involved in bonding

ii. Either gained, lost, or shared

iii. Equal to the group number

c. Practice
III. Section 7-2 Formation of Ionic Compounds

a. Ionic bonding- is the attraction of oppositely charged ions (cations and anions) in large number to form a solid. 
i. Types of ions

1. Monatomic ions

a. cation- a positive ion
b. anion- a negative ion

2. polyatomic ions- groups of covalent bonded atoms that have a charge

ii. Metals 

1. have a low electronegativity (attraction for electrons) 

2.  low ionization energy (easy to remove electrons)

3. Oxidized- lose electrons

iii. Non-metals 
1. have a high electronegativity (attraction for electrons) 

2.  high ionization energy (hard to remove electrons)

3. Reduced- gain electrons

IV. Section 7-3 Formation of Covalent Bonds
a. Covalent bonding- is formed when two atoms share one or more pairs of electrons.

i. Occurs when the electronegativity difference is zero or small

ii. Between non-metals- elements that have a high electronegativity (attraction for electrons)

iii. Types of covalent bonds

1. single- one pair of electrons

2. double- two pair of electrons

3. triple-three pair of electrons
V. Section 7-4 Lewis Formulas for molecules and Polyatomic ions

a. Lewis Formulas- use dots to represent bonding

b. Dash formulas-use dashes for shared electrons

c. Will not see for use for ionic bonding
VI. Section 7-5 The octet Rule

a. Octet rule

i. When elements achieve a noble gas configuration
ii. Noble gas configurations has eight electrons in their outer shell

b. Valence electrons can be
i. Shared- bonded electrons

ii. Unshared- associated with only one atom

c. Equation ( S= N-A)

i. S- total number of electrons shared
ii. N-total number of valence shell electrons needed by al the atoms to achieve noble gas configurations

1. N x 8 

2. N x 2 for hydrogen

3. total the two

iii. A-is the number of electrons available in the valence shells of all the representative elements
1. add electrons to A for negative charges

2. subtract electrons from A for positive charges

iv. Examples pg 282
d. Writing Lewis Formulas

i. Select a reasonable skeleton

1. the least electronegative element is usually in the center, except hydrogen

2. Oxygen does not bond to itself  except

a. Dioxygen

b. Ozone

c. Peroxide derivatives

3. Ternary oxoacids- hydrogen bonds to an O atom not the central atom with some exceptions

4. when more than one central atom, the most symmetrical skeletons are used

ii. Calculate

1.  calculate N, the number of valence electrons needed to reach an octet

2. calculate A, number of valence electrons available

3. Calculate S

iii. Place the S (shared) electrons on the skeleton

iv. Place the additional electrons into the skeleton as unshared (lone) pairs to fill the octet and check that they equal A

v. Examples pg 285

vi. Problem solving tip pg 287
VII. Section 7-6 Resonance

a. A molecule with more than one possible Lewis structure

b. Use a double arrow to indicate resonance
VIII. Section 7-7 Limitations of the Octet rule for Lewis Formulas

a. Four limitations of the octet rule
i. Most covalent compounds of beryllium 

1. forms two covalent bonds 

2. use four electrons as number needed

ii. Most covalent compounds of the Group IIIA elements, especially Boron

1. form three covalent bonds

2. use six electrons as number needed

iii. Compounds or ions containing an odd number of electrons

1. ex. NO with 11 valence electrons

2. ex. NO2 with 17 valence electrons

iv. Compounds or ions in which the central element needs a share in more than eight valence shell electrons to hold all the available electrons.

1. Step 2a: if S, the number of electrons shared, is less than the number needed to bond all atoms to the central atom, then S is increased to the number of electrons needed.

2. Step 4a: If S must be increased in step 2a, then the octets of all the atoms might be satisfied before all of the electrons (A) have been added. Place the extra electrons on the central element.

v. Examples pg 291

IX. Section 7-8 Polar and Nonpolar covalent bonds

a. Types of covalent bonds

i. Nonpolar- an equal share of electrons

1. Polar- an unequal share of electrons based on electronegative differences
2. δ- for the more electronegative element

3. δ+ for the less electronegative element

4. this creates a dipole – two poles or two charges
X. Section 7-9 Dipole Moments

a. A difference in electronegativity 

b. Only for diatomic molecules 
XI. Sections 7-10  The continuous range of bonding types

a. Never truly ionic or covalent

b. The bond type is defined by the difference in electronegativity

c. Nonpolar covalent ( polar covalent( ionic
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