
Chapter 8

Covalent Bonding



The Covalent Bond
❖ Main Idea: Atoms gain ________ when they _______ electrons and 

form _________ bonds.

❖ Lewis dot structures: F, Cl, O, S, Br

❖ What do these elements have in common?

❖  All are ________ and _____ electrons to form __________ ions.

❖ If two of these atoms form a compound, what must they do to 
form an octet?

❖ They must ________ electrons!



Why Do Atoms Bond?
❖ Review

❖ What elements do not form new compounds?

❖ A: _______ ___________

❖ What do noble gases have in common?

❖ __________ electron arrangements

❖ _______ _________ energy levels

❖ __________ potential energy



Why Do Atoms Bond??
❖ Gain __________

❖ Stability of atom, ion, or compound is related to its ________.

❖ ________ energy states are more __________.

❖ Ch 6: ________ rule states that atoms with a _________ octet 
(________ valence electrons) are _______. 

❖ Ch 7: Metals & nonmetals gain stability by _________ or 
__________ electrons to form _________.

❖ What about nonionic compounds (__________ & ___________)?



What Is a Covalent Bond?

❖ Atoms in nonionic compounds create a __________ 
bond by ________ __________ electrons.

❖ Form __________ electron configuration

❖ Known as a _____________ bond



Covalent vs Ionic Bonds



What Is a Covalent Bond?

❖ Two or more ______ that bond _____________ is a 
__________.

❖ ________ electrons considered to be part of the 
__________ energy levels of _______ atoms involved.

❖ Majority of __________ bonds form between atoms of 
___________________ elements.



Covalent Bond Formation
❖ ______________ elements

❖ Form when _____ atoms 
of each element ________ 
electrons.

❖ Exist because the _____-
______ molecules are 
_______ stable than the 
______________ atoms.

❖ ie~ Hydrogen (H2), 
Nitrogen (N2), Oxygen 
(O2), Fluorine (F2), 
Chlorine (Cl2), Bromine 
(Br2), Iodine (I2)



Covalent Bond Formation

❖ ___________ _________ between atoms gives diatomic 
elements more stable electron configuration.

❖ As atoms move ________ each other, covalent bond 
forms at an __________ point when attractive and 
repulsive forces ___________.

❖ Formed at the location of ____________ ______ 
attraction.



Covalent Bond Formation
❖ Forces of covalent bonds include:

❖ ____________-___________ repulsion

❖ ___________-____________ repulsion

❖ ___________-____________ attraction



Lewis Dot Structures
❖ Shared electron __________ between atoms of a molecule are 

known as __________ ________.

❖ Two _______ electrons belong to each ________ 
simultaneously.

❖ ________ makes molecules more ________ than either 
atom by itself.

❖ ______ structures represent arrangement of ____________ in a 
molecule.

❖ Represent ___________ bonding.



Steps For Drawing Lewis Dot Structures

❖ Count ________ number of ____________ electrons

❖ Pick a ___________ atom

❖ _____ is never a central atom; __________ are rarely a central atom; if ____________ 
is present, it is always the central atom.

❖ Build molecule using the central atom and making _______ to the non-central atoms

❖ Count number of electrons you have used so far

❖ ______ bond = ________ shared electrons. 

❖ Find out how many electrons you have left.  

❖ Complete the octets of the ________-__________ atoms. 

❖ You are done if all atoms have a _______ octet {H only needs one bond (2e
-
)} and 

you have _____ electrons left.



Steps For Drawing Lewis Dot Structures
❖ Count total number of valence electrons

❖ Pick a central atom

❖ Count number of electrons you have used so far by creating bonding pairs.

❖ Complete the octets of the non-central atoms. 

❖ You are done if all atoms have a full octet {H only needs one bond (2e
-
)} and you have 

no electrons left.

❖ If electrons are left over, put them on the _________ atom to _________ its __________. 

❖ You are done if all atoms have a full octet {H only needs one bond (2e
-
)} and you have 

no electrons left.

❖ If you run out of electrons and the central atom still does not have an octet, make _______ 
pairs into ________ and ___________ bonds. 

❖ You are done if all atoms have a full octet {H only needs one bond (2e
-
)} and you have 

no electrons left.



Steps For Drawing Lewis Dot Structures

❖ Count total number of valence 
electrons

❖ Pick a central atom

❖ Count number of electrons you have 
used so far by creating bonding pairs

❖ Complete the octets of the non-
central atoms. 

❖ If electrons are left over, put them on 
the central atom to complete its octet. 

❖ If you run out of electrons and the 
central atom still does not have an 
octet, make lone pairs into double 
and triple bonds. 

❖ Examples that only use steps 
1-4

❖ CCl4

❖ CH4



Steps For Drawing Lewis Dot Structures

❖ Count total number of valence 
electrons

❖ Pick a central atom

❖ Count number of electrons you have 
used so far by creating bonding pairs

❖ Complete the octets of the non-
central atoms. 

❖ If electrons are left over, put them on 
the central atom to complete its octet. 

❖ If you run out of electrons and the 
central atom still does not have an 
octet, make lone pairs into double 
and triple bonds. 

❖ Examples that go up to step 5

❖ H2O

❖ NH3



Steps For Drawing Lewis Dot Structures

❖ Count total number of valence 
electrons

❖ Pick a central atom

❖ Count number of electrons you have 
used so far by creating bonding pairs

❖ Complete the octets of the non-
central atoms. 

❖ If electrons are left over, put them on 
the central atom to complete its octet. 

❖ If you run out of electrons and the 
central atom still does not have an 
octet, make lone pairs into double 
and triple bonds. 

❖ Examples that go up to step 6

❖ CO2

❖ HCN



Strength of Covalent Bonds

❖ When the __________ of forces between atoms is 
_________, a covalent bond can be __________.

❖ Molecules with ________ bonds are more __________.

❖ Factors that influence the __________ of covalent bonds 
include:

❖ Bond __________

❖ Bond __________



Strength of Covalent Bonds: Bond Length
❖ _______ depends on the _________ 

between the bonded _______.

❖ The distance between the two 
bonded nuclei at the position of 
______________ attraction is called 
________ _________.

❖ Determined by the _______ of the 
two bonding atoms & how many 
__________ _________ they share.

❖ Bond length ___________ as 
the ____________ of shared 
electron pair _____________.

❖ ________ bond length = 
__________ bond *** Single bond < Double bond <  Triple bond



Strength of Covalent Bonds: Bond Energy

❖ In every chemical reaction, _____ bonds are _________, and 
_______ bonds are _____________.

❖ ___________ _________ occurs when a bond between atoms 
_________ or ___________.

❖ Energy is __________ when bonds _________.

❖ Energy must be _________ to __________ bonds.

❖ ___________ of energy required to ________ a covalent bond 
is called the ________-_______________ energy.

❖ Always a _______________ value.



Strength of Covalent Bonds: Bond Energy

❖ Bond-dissociation energy 
indicates _________ of 
_________ bond.

❖ ________ relationship 
between bond _________ 
and ________.

❖ ___________ bond = 
________ bond-
dissociation energy.



Strength of Covalent Bonds: Bond Energy

❖ ________ energy change of a chemical reaction is determined 
from the the energy of the bonds _________ and ___________.

❖ If the _______ of the energies is __________, energy was 
_______________ (added) in the chemical reaction.

❖ ______________ reaction

❖ If the ______ of the energies is ___________, energy was 
_____________ in the chemical reaction.

❖ _______________ reaction



Naming Molecules

❖ Main Idea: Specific ________ are used when naming 
_________ __________ compounds, __________ acids, 
and ___________.

❖ Naming molecules requires a set of rules.



Naming Binary Molecular Compounds
❖ _____________ names (not ___________ names) of 

_______________ compounds reveal their _____________.

❖ ie~ N2O

❖ Common name: 

❖ Scientific name:

❖ ________ ___________ compounds composed only of 
_______ _______________ atoms.

❖ Not ________ atoms or _________.



Naming Binary Molecular Compounds
❖ Rules for naming binary molecular compounds (N2O)

❖ ________ element in the formula is always named ________ & uses the _________ 
__________ name.

❖ N =

❖ Second element in formula is named using its ______ plus the suffix _________.

❖ O =

❖ __________ are used to show how many ________ of each element are present in the 
compound.

❖ N2 = Dinitrogen

❖ Never use ________ with the _________ element.

❖ N2O =



Naming Binary Molecular Compounds

❖ Use prefixes to say “_______ _______” of each element 
when naming binary molecular compounds.

______________________________________

If the sum of these energies is _________________________, energy was
released in the chemical reaction and the reaction is
__________________________

8.2 Naming Molecules

Main Idea:  Specific rules are used when naming binary molecular compound,
binary acids and oxyacids

Naming Binary Molecular Compounds

First element name + Second element + ide
***use prefixes to say how many of each element (never use mono on first
element)***

mono = 1 hexa = 6

di = 2 hepta = 7

tri = 3 octa = 8

tetra = 4 nona = 9

penta = 5 deca = 10

Examples:
P2O5 NF3

SO2 CCl4
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Naming Binary Compounds

❖ EXAMPLES

❖ P2O5 = 

❖ NF3 = 

❖ SO2 = 

❖ CCL4 = 



Common Names For Molecular Compounds

❖ Similar to ionic compounds, many binary molecular 
compounds have common names.

❖ H2O =

❖ NH3 =

❖ N2H4 =

❖ NO = 

❖ C6H12O6 =

❖ C12H22O11 =



Most Common Acids
❖ _______ are _______ solutions of ___________ that are _________.

❖ ________ common types of acids exist

❖ _________: Contains ____________ and _______ other element.

❖ _________: Contains both a ___________ atom and an __________.

❖ Most common acids include:

❖ HCl = 

❖ HNO3 =

❖ H2SO4 =



Molecular Structures

❖ Main Idea: __________ ____________ show the relative 
__________ of ___________ within a molecule.

❖ Building molecules out of atoms similar to building 
blocks.

❖ The _________ of the ________ built depends on the 
_________ ways the _________ _________________.



Molecular Structures

❖ Covalent molecules have different _________ than 
___________ compounds.

❖ __________ are used as representations of these 
molecules



Molecular Formula vs Molecular Model

❖ __________ ___________ shows 
the element _________.

❖ ___________ tell the 
________ and __________ of 
each _________ in a 
molecule.

❖ ie~ PH3



Molecular Formula vs Molecular Model

❖ Types of Molecular Models

❖ Lewis structures show the 
_______________ of electrons 
in a molecule as _________ 
between atoms (___________ 
_________).

❖ Also shows ______ pairs 
of ____________.

❖ ie~ PH3



Molecular Formula vs Molecular Model

❖ Types of Molecular Models

❖ Structural formulas 

❖ Uses _________ symbols 
and _________ to show 
relative _____________ of 
atoms.

❖ ie~ PH3



Molecular Formula vs Molecular Model

❖ Types of Molecular Models

❖ Ball-and-stick molecular model 
❖ Display the _______-

______________ position of the 
________ and the ___________ 
between them. 

❖ Atoms are represented by 
___________ and connected by 
__________.
❖ ______ represent the _______.

❖ ie~ PH3



Molecular Formula vs Molecular Model

❖ Types of Molecular Models

❖ Space-filling molecular model
❖ Three-dimensional molecular 

model where _________ are 
represented by _________ whose 
________ are proportional and in 
scale to the radii of the ________.

❖ __________ of different chemical 
elements are usually represented 
by different ___________.

❖ ie~ PH3



Types of Molecular Models

❖ Models used to show the relative locations of atoms and 
electrons.



Molecular Shapes

❖ Main Idea: The _________ model is used to determine 
__________ _________.

❖ Molecular ___________ are affected by the __________ 
of __________ __________.

❖ Similar to “_______” charges _________ each other.

❖ ie~



VESPR Model
❖ Shape of a molecule determines many of its ______________ 

and ____________ properties.

❖ Molecular shape can be determined by drawing a __________ 
structure.

❖ Model used to determine molecular shape is the _________ 
______ ___________ ______ ____________ model.

❖ __________ model

❖ Based on ________________ that ______________ the 
_____________ of shared and unshared __________ 
__________ around the ___________ atom.



VESPR Model: Bond Angle
❖ Molecules form shapes that _______________ 

interactions between ________-______ regions.
❖ ie~

❖ Each __________ represents an electron-
dense region.

❖ Keeps other ____________ from entering 
its _________.

❖ Balloons connected at a ________ ________ 
naturally form a _________ that minimizes 
_________________ between the balloons.
❖ Central point = _________ _________.



VESPR Model: Bond Angle
❖ ________ ___________ in molecules ______ one another.

❖ Electron domains ____ _____ just ________ between 
atoms.

❖ Electron domains can also be ______ _________ of 
electrons.

❖ _________ between electron domains cause the ______ 
in a molecule to be positioned at _______ _________.

❖ Angle formed between atoms is a _______ ________.



VESPR Model: Bond Angle

❖ Electron ________ and ________ _________ define the 
____________ ___________ (shape) of molecules.



VESPR Model: Bond Angle



VESPR Model: Predicting Shape
❖ Predicting the shape of the molecule:

❖ Find the _______ number of _________ and the 
number of _________ __________.

❖ Draw the Lewis structure.

❖ Match _________ structure to __________ _________ 
{see previous slide OR Table 8.6 in textbook (pg263)}.



VESPR Model: Predicting Shape

❖ Examples:

❖ HCN

❖ CCl4

❖ H2S



Electronegativity & Polarity

❖ Main Idea: A chemical bond’s __________ is related to 
each atom’s ___________ for the _________ in the 
______.

❖ Chemical ________ have different __________ to 
___________ (pull) ________.



Electron Affinity & Electronegativity
❖ Type of _______ formed during _________ is related to each atom’s 

____________ for ______________.

❖ Review: Electron Affinity

❖ ________ of the tendency of an ______ to _________ an _________.

❖ Review: Electronegativity

❖ Ability of an _____ to _________ electrons in a chemical _______.

❖ Electron affinity values are __________; electronegativity values are 
___________.

❖ ___________ is most electronegative element; values of all other 
___________ derived from ____________.



Electron Affinity & Electronegativity
❖ Periods: 

__________ with 
increasing 
atomic ________.
❖ Going _______ 

Periodic Table
❖ Groups: 

___________ 
with increasing 
atomic 
___________.
❖ Going _______ 

Periodic Table

8.5 Electronegativity and Polarity

Main Idea:  A chemicals bond’s character is related to each atom’s attraction
for the electrons in the bond.

Electronegativity -

Polar Covalent Bond -

Nonpolar Covalent Bond -
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Bond Character
❖ __________ of bond 

depends on how 
________ each of the 
bonded _______ 
attract ___________.

❖ Character and _____ 
of chemical bond 
can be ___________ 
by determining the 
________________ 
difference between 
___________ that 
bond.



Bond Character
❖ Review: Covalent bonds formed when electrons are 

___________ between atoms.

❖ ___________ sharing of electrons between two _________ 
results in a __________ covalent bond.

❖ Electron pairs in a covalent bond _____ _____ always shared 
____________ between different _________.

❖ __________ __________ of electrons between atoms results 
in ________ covalent bonds.

❖ Polar bond referred to a __________.

❖ Due to differences in __________________.



Polar Covalent Bonds
❖ ___________ ________ are pulled toward _____ of the 

atoms in a __________ covalent bond.

❖ Means the electrons spend ________ _______ around one 
atom than the other.

❖ Results in _________ ________ at the ____ of the _______.

❖ Partial charges represented by _____ (delta).

❖ Partial positive = 

❖ Partial negative = 



Polar Covalent Bonds
❖ _________ of covalent bonds can be determined by 

________ ________ ___________ in the bond.



Polar Covalent vs Nonpolar Covalent

❖ Molecular Polarity (reaction in ________ ________)

❖ __________ molecules are ____ ______________ by an 
electric field.

❖ _______ molecules are ____________ by an electric 
field.

❖ Molecules _______ with electric field.



Polar Covalent vs Nonpolar Covalent
❖ Molecular Shape

❖ ___________ molecules are ______________.

❖ Partial charges are _________ within molecule

❖ ________ molecules have ________________ bonds.

❖ Due to ________ _______________ and ________ 
__________ of electrons.



Polar Covalent vs Nonpolar Covalent
❖ Molecular Shape

❖ How can you tell?
❖ Bent and trigonal 

pyramidal shapes are 
__________ ______ 
(look for ______ pairs)

❖ Linear, trigonal planar, 
and tetrahedral, are 
__________ if the non-
central atoms are the 
_________.
❖ _______ if the non-

central atoms are 
______________.



Polar Covalent vs Nonpolar Covalent
❖ Solubility

❖ ______________ molecules dissolve only in 
_______________ substances

❖ _________ molecules (and ________ compounds) are 
soluble in ___________ substances.

❖ _________ and ____________ will ______ dissolve in 
each other!

❖ “________ dissolves ________”



Intermolecular Forces
❖ _____________ in ___________ of 

covalent compounds are a result 
of differences in _____________ 
forces.
❖ Bonds between ________ in 

molecules are ___________.
❖ _______________ forces

❖ Attraction forces between 
____________ are _______.
❖ _______________ forces

❖ aka~ ____ ____ ________ 
forces



Intermolecular Forces

❖ Types of Molecular Forces

❖ _____________ forces (__________ _________) happen 
between ____________ molecules and are _________.

❖ __________-_________ force is the force between 
___________ charged ______ of two ______ molecules.

❖ More polar molecules have _________ _________-
_____________ forces.



Intermolecular Forces

❖ Types of Molecular Forces

❖ ___________ bond

❖ ________ force that forms 
between a _____________ 
end of one _________ and 
a partially ____________ 
end of another _________ 
(__________, ___________, 
___________).



Properties of Covalent Compounds
❖ __________ of covalent compounds are related to ________ 

_________________ forces holding the molecules together.

❖ Result in ________ ___________ and ____________ points.

❖ ie~

❖ Explains why these exist as ________ at ______ temperature.

❖ Relatively __________ solids.

❖ Molecules ________ to form _________ ___________.

❖ Similar to ________ lattice but with ________ attraction 
between ____________.



Covalent Network Solids
❖ __________ _________ _________ are composed only of 

atoms _______________ by a network of covalent bonds.

❖ Properties

❖ _______

❖ ___________________ of heat and electricity

❖ Extremely _______.

❖ ie~



Covalent Network Solids
❖ Quartz vs Graphite

❖ Made of _______ 
_____ element but 
different _______.

❖ Molecular ______ 
determines the 
__________ of the 
_________ 
_________.


