Name:_________________________________________________Period:_________Date:______
Ms. Randall
Unit 5: Chemical Bonding Workbook

The bold, underlined words are important vocabulary words that you should be able to define
and use properly in explanations. This is a study guide for what you will be tested on throughout
the year. The objectives are divided into categories of “Knowledge” (what you have to know) and
“Application” (what you have to be able to do).
CHEMICAL BONDING
Knowledge
Application
o Atoms bond with other atoms
to gain a stable electron
o Determine the noble gas configuration an
1.
configuration.
atom will achieve when bonding
o Noble gases are already stable
and tend to not bond/react.
o When a chemical reaction takes place, existing bonds must be broken in order for
new bonds (and new compounds) to be formed.
2.
o When a bond is broken, energy is absorbed. When a bond is formed, energy is
released.
o Electron-dot diagrams
(Lewis structures) are used to
o Draw Lewis dot structures for any given
3.
represent the valence electron
element, ion, or compound
arrangement in elements, ions,
and compounds.
o Chemical bonds are formed
o Identify the type of bonding in a compound
when valence electrons are:
(ionic or covalent), given the elements that
 transferred from one atom
make it up
to
o Demonstrate bonding concepts using Lewis
another (ionic)
Dot Structures (electron-dot diagrams) for
ionic and covalent compounds
 shared between atoms
Ionic compounds – after the transfer of electrons, the
(covalent)
positive ion should have no dots. The negative ion should
 mobile within a metal
4.
have 8 dots around it. Put brackets around the ions.
(metallic)
Check the periodic table to find the charge associated with
o Metals tend to react with
nonmetals to form ionic bonds. the ion and place this charge outside of the brackets. *Be
sure to include coefficients if there are more than one of the
o Nonmetals tend to react with
same kind of ion.*
other nonmetals to form
Covalent compounds – each atom in a covalent compound
molecular (covalent) bonds.
must end up with 8 dots around it – except for hydrogen
o Ionic compounds containing
(only 2 dots). *If you use lines, remember that one line
polyatomic ions have both
represents 2 electrons being shared.*
ionic AND covalent bonds.
o In a multiple covalent bond,
o Draw electron-dot diagrams and give
5.
more than one pair of electrons
examples of molecules with multiple covalent
is shared between two atoms.
bonds
o Electronegativity indicates
o Distinguish between and give examples of
how strongly an atom of an
nonpolar covalent bonds and polar
element attracts electrons in a
covalent bonds
bond.
6.
If two atoms of the same element share electrons, the
o The electronegativity difference
bond is nonpolar (ex: H–H)
between two bonded
If atoms of two different elements share electrons, the
determines the degree of
bond is polar (ex: H–Cl)
polarity in the bond.
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o Molecular polarity is
determined by the distribution
of electrons in a covalent
compound.
o Symmetrical distribution of
electrons results in (nonpolar)
7.
molecules (Ex: CO2, CH4 and
all diatomic elements)
o Asymmetrical distribution of
electrons results in (polar)
molecules (Ex: HCl, NH3,
H2O)

o Distinguish between bond polarity and molecular
polarity
o Draw Lewis Dot Structures for all of the
compounds listed to the left, including the
diatomic elements
o Determine whether a molecule is polar or
nonpolar, given its structure
*SNAP*

Goal setting: Based upon your learning style results and the information above list at least two
techniques you plan to use to study during this unit.
1.
2.

What grade would you like to achieve on this unit based on your efforts? _______%
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Lesson 1: Chapter Diary 6
Objective: To summarize unit concepts
Directions: After reading the Chapter diary 6 answer the following questions.
1. What is an ionic bond? How is it formed?

2. What is the difference between a cation and an anion?

3. Explain why beryllium loses electrons when forming ionic bonds, while sulfur gains electrons.

4. What is a covalent bond? How is it formed?

5. In a polar covalent bond, the electrons are shared ____________(equally, unequally). In a
nonpolar covalent bond, the electrons are shared ____________.(equally, unequally).
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List 10 facts from the reading

List any questions you may have from your reading:

4

Lesson 2: Defining a Chemical Bond

Date:_______________

Objective: Categorize compounds as ionic and molecular (covalent) compounds or
metallic

Check your understanding:
1. Please check the appropriate box

2. Label the following descriptions with an “I” for an ionic compound, “C” for a covalent
compound or an “M” if it is a metallic substance.
a)

Composed of a metal and a nonmetal ____

b)

Conducts electric current in all phases ____

c)

Bonded elements have little to no electronegativity difference ____

d)

Composed of nuclei that flow in a “sea of valence electrons”____

e)

When hammered, bends, but does not break ____

f)

Bonding involves a transfer of electrons ____

g)

Substances tend to be soft and have low m.p./b.p. ____

h)

Bonded elements share electrons ____

i)

Not ductile and a poor conductor of heat and electricity ____

j)

Have the highest melting points ____

k)

Composed of only metal atoms ____

l)

Conducts an electric current in the solid or liquid phase ____

m) Consists of 2 or more nonmetals bonded together ____
n)

Bonded elements have a large electronegativity difference ____
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Practice:

1. Fill out the following chart.
Ionic
Which type(s) of elements form
these bonds?
(Metals/Nonmetals)

How are these bonds formed?
(Valence electrons are…
Shared or Transferred?)

Relative Strength of Attractions
between Units/Molecules
(Strong or Weak)

Hardness
(Hard or Soft)

Relative Melting/Boiling Points
(Low or High)

Conductive as a solid?
(Yes or No)

Conductive as a liquid?
(Yes or No)

Conductive in aqueous?
(Yes or No)
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Molecular (Covalent)

2. a) When dissolving an ionic compound, the compound becomes distributed into the water as
separated ___________ (molecules or ions)with their positive and negative electrical
charges.
b)

Remind yourself… why are dissolved ions able to conduct electricity?!
The particles have electrical _____________(charges or neutrality) and when dissolved
are able to
______________ (stay still or move) around in the water, or “FLOW.”

c)

How come ions can separate from each other and still be stabilized?

3. a) Particles held together with covalent bonds are made up of little clumps of atoms
called _________________?

(ions or molecules)

b) These clumps of atoms stay together because they are _______________ (transferring or
sharing) valence electrons. So when they dissolve these clumps ___________ (do or do
not) break apart.
c) Molecules are electrically ________________ (charged or neutral) and therefore
__________(do or do not) conduct electricity, even when dissolved or melted.

4. Examine the data collected below. Use this information to classify compounds A-F as either
ionic or molecular compounds.
Compound

Physical State
at Room Temp.

Conductivity as a
pure substance

Conductivity
when “Aqueous”

Melting Point

solid

no

yes

1049oC

solid

no

no

223oC

liquid

no

no

20oC

solid

no

yes

378oC

liquid

no

no

-94oC

solid

no

yes

650oC

A
B
C
D
E
F

a.) Categorize the compounds A – F as Ionic or Molecular.
IONIC

MOLECULAR (Covalent)
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Lesson 3: Ionic Bonding

Date:_____________

Objective: To represent the transfer of electrons in an ionic bond with a Lewis diagram

Check your understanding:
1. Metals
negative)
ions called

. (anions / cations)

2. Non-metals often
called

(positive/negative)electrons to form
(anions / cations)

3. Ionic compounds have
4. They tend to be

5. Ionic compounds are
(aqueous) form and

(gain/lose)electrons to form

(positive /

(High / low) melting/boiling points
(Hard / soft) (this has to do with crystalline structure)

(Strong / weak) conductors in liquid or dissolved
(does / does not)conduct in solid form.

6. Complete the table
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ions. (gain/lose)

Practice:
Write formulas for the following ionic substances. Use Table E if needed.
Name

Criss-Cross, Reduce

Formula

Electron-dot diagram

+1 –1

K F

potassium fluoride

KF

lithium bromide

strontium chloride

barium iodide

gallium nitride

zinc sulfide

Name
sodium sulfate

Criss-Cross, Reduce
+1

–2

Na (SO4)

Formula

Name

Na2SO4

barium
phosphate

aluminum
chromate

Name
lead(II)
iodide

Criss-Cross, Reduce

Formula

calcium
hydroxide

Criss-Cross,
Reduce

Formula

Name
manganese(III)
oxide

+2 –1

Pb I

PbI2

copper(II) nitrate
copper(I) nitrate
gold(III)
oxide

iron(III) sulfate
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Criss-Cross,
Reduce

Formula

Lesson 4: Covalent Bonding

Date:________

Objective: To form and name covalent (molecular) compounds

Check your understanding:
Name the following covalent compounds:
Chemical Formula

Chemical Name

CO

Carbon monoxide

CO2
N2O
N2O5
CCl4
SF6

Give the formulas for the following compounds:
Chemical Name

Chemical Formula

Nitrogen monoxide

NO

Carbon Tetrafluoride
Bromine pentachloride
Dinitrogen pentasulfide
Sulfur tetrabromide
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Practice:
Write formulas for the following molecular substances. Underline the Greek prefixes in the
name.
Name
dinitrogen trioxide

Formula
N2O3

Name

Formula

silicon tetrafluoride

diphosphorus pentoxide

carbon tetrachloride

sulfur dioxide

boron triiodide

silicon dioxide

carbon disulfide

xenon pentafluoride

phosphorus pentabromide

dihydrogen monoxide

boron trihydride

Write IUPAC names for the following molecular substances.
Name

Formula

Name

dinitrogen pentoxide

N2O5

H2S

SF5

BF3

PBr3

PH3

SO3

H2O

B2H4

Cl2

PCl5

PCl3

P2O5

SCl6
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Formula

Lesson 5: Lewis Dot Diagrams for Covalent Compounds

Date:________

Objective: To draw Lewis strutures to represent molecules

Check your Understanding:
1) How many electrons are represented by each line in a Lewis Dot Diagram of a molecular
compound?

2) How many electrons are shared between elements in a double bond?

3) How many electrons are shared between elements in a triple bond?
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Practice: Draw the Lewis electron dot structures for the following molecular covalent
substances.
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Lesson 6: Polar vs. Nonpolar

Date:______

Objective: Distinguish between nonpolar and covalent bonds (two of the same
nonmetals) and polar covalent bonds. To determine molecular polarity by the shape and
distribution of charge.

Check your understanding:
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Practice: Fill in the chart below
Molecule

Dot Diagram

Distribution of
Charge
(symmetrical or
asymmetrical)

CCl4

NF3

Br2

CS2

SiO2

HCl

O2

CO2

NH3
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Molecular
Polarity (polar
or nonpolar
molecule)

Molecular
Shape (linear,
pyramidal,
tetrahedral or
bent)

Lesson 7: Intermolecular Forces of Attraction(IMF’s)

Date:______

Objective: To describe the attractive forces between molecules

Check your understanding:
1) Which of the following, NH3 or N2, will have the higher boiling point? Explain your answer in terms of
intermolecular forces.
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Practice:

1. Which of the following will have the higher boiling point? Explain your answer
using intermolecular forces. H2O or H2

2. Why does dry ice (solid CO2) evaporate before sodium chloride in terms of
intermolecular forces of attraction?

3. Why does gasoline (C8H18) exist in the liquid form while methane (CH4), the gas
we use to power out bunsen burners, exists in the gas form even though both
compounds are nonpolar in terms of molecule size and intermolecular forces?

4. Identify the intermolecular forces that exist in the following molecules.
Compound
H2O
N2
HCl
LiCl

Type of IMF

5.

In terms of the forces of attraction holding them together, explain why a NaCl
crystal has a melting point of 800C while an ice cube of pure water has a
melting point of 0C.

6.

List the noble gases from highest to lowest boiling point. Explain your
answer based on intermolecular forces of attraction.

7.

Explain why I2 is a solid, Br2 is a liquid but Cl2 and F2 are gases even though
they are all Halogens.

8.

List the following substances from highest to lowest melting point; use
attractive force to justify your answers. KCl, Cl2, CH4, H2O, PCl3
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9.

10.
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Supplemental Lesson: Network Solids
The best example of a network solid is a “diamond”. Look at the model of a diamond below.
Note that the carbon atoms are bonded together with covalent bonds. The basic building unit is
an atom of carbon. The structure has a very definite tetrahedral crystal shape, because these
atoms are arranged and held rigidly in a fixed pattern. A diamond is very hard (a “10” on the
Moh’s Scale of Hardness…the highest value possible). In order to scratch a diamond, you must
break 1000’s of very strong covalent bonds! Similarly, to melt (or boil) a network solid, like a
diamond, you must break 1000’s of these covalent bonds. This involves considerable energy and
is the reason for their high melting points. It is because of these high temperatures and their
hardness that network solids are frequently used in industry as “abrasives” (on sandpaper and
on the tips of drills for cutting tools). You don’t have to worry about them melting if it gets too
hot from friction or being scratched and dulled when contacting most other surfaces. Network
solids have the type of properties you would expect from atoms being held together via strong
covalent bonds, e.g. diamonds. They have very high melting points and are practically insoluble;
are mostly nonconductors (no free electrons or ions); and they are very brittle (atoms must
maintain a fixed crystal structure, if they are pushed too close together …. they repel).

Graphite is also shown below. Note that it is also pure carbon, like a diamond. However, the
covalent bonds only attach carbon atoms in 2 directions, not 3 like diamonds. The dashed lines
between the layers of covalently bonded carbon atoms represent weak Van der Waal forces.
Graphite is a 2 dimensional network solid. The strong covalent bonds only go in “plates”, in 2
directions. The “plates” are connected via weak VDW forces. Graphite STILL has a high melting
point. – You must weaken/break all of its bonds (VDW and Covalent) to melt it. But since the
weaker VDW forces are present and break easily, graphite is often used as a “dry lubricant”. If
you squirt graphite dust into a lock, it will lodge between the lock’s moving metallic parts. When
you put in a key and turn, the graphite structure will break apart between its “plates.” VDW’s
break and make it turn more easily. Graphite also has free, “delocalized” electrons (it is a
resonant structure… there really are no double bonds present, but free electrons) thus…graphite
is a network solid that is capable of conducting electricity. This is not characteristic of most
network solids. Of course, pencil lead is graphite. What bonds break when you write??? Silicon
bonds like carbon to form a network structure. The computer industry depends on “silicon
chips” ,which are made conductive by placing impurities in their structure. These then provide
for free electrons and allow the chip to do its job. But, pure silicon does not conduct.
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Many network solids are composed of various combinations of relatively few elements on the
periodic table. The elements B, C, Al, Si are found in many network solids. They can be pure or
combine with one another or combine with elements near them. For example, SiO2, quartz is an
example of a network solid. Corundum, Al2O3, is a network and a common abrasive used on
“sandpaper”. Many gem stones, like diamond, are network solids. Emerald is made of the
mineral “beryl”. Its formula is Be3Al2 (Si6O18) . Ruby is a form of corundum.

1. What is a Network solid? Give an example

2. What are some physical properties of Network solids?
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Supplemental study materials
Review of Naming Ionic Compounds
RECALL.... Example

2Ca(NO3)2

Coefficient= in front of Formula
Subscript=small # after an atom
Subscript after ( ) = multiply everything inside by that #
# of atoms of each substance in the formula above= 2Ca, 2N, 6O
OXIDATION NUMBERS:
What are oxidation numbers and where are they located?
They are for keeping track of the movement of electrons and are found in the upper left hand of
the element’s box.

Let’s build and name some compounds!

IUPAC = UNIVERSAL way of naming compounds; stands for “International Union of Pure and
Applied Chemistry”
Compounds have a COMMON name and a CHEMICAL name. There is a SYSTEMATIC method
for naming ionic compounds. When you are asked to name a compound, it will often tell you to
name it according to IUPAC guidelines. This is just something the Regents throws in to confuse
you… don’t let it! IUPAC just stands for International Union of Pure and Applied Chemistry, and
basically, these are the people who make all the rules for naming. So, if a question asks you to
name something according to IUPAC, just name it the same way you always do!
Writing Ionic formulas
1. Write the symbols of the metal and nonmetal ions or polyatomic ion if there is
one…ALWAYS CHECK TABLE E FIRST!
2. Put any polyatomic ions in ( ).
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3. Write the NEGATIVE (nonmetal) ion’s charge. The negative ion is always LAST in the
formula Use the first charge listed on the P.T.
4. If there is a Roman numeral in ( ), this is the charge on the metal ion. If no Roman
numeral, look up the charge of the metal ion in the P.T.
5. CRISS-CROSS and reduce the charges (oxidation numbers), turning them into subscripts.
(Subscripts tell the ratio of ions in the substance.) Do not write 1’s
6. Check: make sure the positive and negative charges cancel each other by multiplying
charges & subscripts.
7. Re-write the formula with only symbols and subscripts.

Examples:
Name
sodium chloride

Formula

Name
cobalt(II) chloride

Formula
CaCl2

nickel(II) oxide

NiO

tin(II) sulfide

SnS

tin(IV) sulfide

SnS2

iron(III) sulfate

Fe2(SO4)3

NaCl

potassium oxide
K2O
calcium dichromate
CaCr2O7

ammonium hydroxide
NH4OH

magnesium acetate
Mg(C2H3O2)2
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Writing Ionic names
1. Look on the Periodic Table to see how many oxidation states are listed for the metal in
the formula.
 One oxidation state:
NO ROMAN NUMERAL
(skip to bottom of page for examples)


Two or more oxidation states: a Roman numeral in ( ) is needed to tell the
CHARGE OF ONE METAL ION (continue on to Steps 2 & 3)

2. To figure out the charge of the metal ion, write the NEGATIVE ion’s charge (the top one
listed on the P.T., or if it’s polyatomic the charge on Table E), and multiply the negative
charge by the subscript for that ion to get the total negative charge in the compound.
3. Since compounds are neutral, the positive charge for the metal ion(s) must equal the
total negative charge found in step 2. Divide the total negative charge by the subscript on
the metal ion to get the positive charge of ONE metal ion. This goes as a Roman
numeral in ().

Examples:
Formula
NaCl
CaO
FeO
Fe2O3
Ca(NO3)2
NH4Cl
FeSO4
Fe2(SO4)3
NaHCO3

Name
sodium chloride
calcium oxide
iron(II) oxide
iron(III) oxide
calcium nitrate
ammonium chloride
iron(II) sulfate
iron(III) sulfate
sodium hydrogen carbonate
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STUDY GUIDE BONDING:
Make a bond: release Energy (exothermic), bonded atoms have lower potential energy.
Greater energy released, more stable bond.
A + B  AB + energy
Break a bond: absorb Energy (endothermic), free atoms have higher potential energy.
AB + energy  A + B
The Octet Rule: Atoms want a complete octet of eight valence electrons in order to be stable.
To reach this goal of 8 valence electrons, atoms react by gaining, losing, or sharing electrons.
Their goal is to have the electron configuration of a noble gas.
Bond: Attraction of positive nucleus of one atom for the negatively charged electrons of the
other atom
Types of Bonds:
Metallic

Ionic

Covalent

Metals

Metal + Nonmetal

Nonmetal + Nonmetal

“sea of mobile valence
electrons”

Transfer of electrons from metal to
nonmetal
Electronegativity difference is > 1.7

Properties: - hard
- always good conductors,
because of mobile valence
electrons
- high melting point
- malleable (made into sheets)
- ductile (made into wires)

Properties:
- hard
- good conductor as Liquid or (aq) ONLY
because of free moving ions
- high melting and boiling point

Share electrons
To achieve a stable arrangement of
electrons
Properties
-Soft
- poor conductors of heat and electricity
because no charged mobile particles
- low melting and boiling point

Drawing Lewis Dot Diagrams

Types of Covalent Bonds/molecular bonds:
Nonpolar Bonds: there is an equal sharing of electrons, no pull on electrons. Formed
when atoms in the bond have the same electronegativity. All diatomic molecules have nonpolar
bonds (H2 O2 N2 Cl2 Br2 I2 F2)
Electronegativity Difference between atoms in the bond is equal to ZERO!
Polar Bonds: there is unequal sharing of electrons, pull on electrons. Found when atoms in the
bond have a different electronegativity. The element with a higher electronegativity has a
greater attraction for electrons and ends up with a partial negative charge. The other end of the
polar covalent bond, with a lower electronegativity acquires a partially positive charge.
Electronegativity difference is between 0.4 - 1.7
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Types of Molecules:
Nonpolar Molecules:
1- All molecules that are made up of nonpolar bonds only are nonpolar
molecules.(example all diatomic molecules)
2- Compounds that are symmetrical: have identical parts on each side of it’s
axis are nonpolar
Memorize: CH4, CO2,
3- Are soluble in nonpolar solvents “like dissolves like”
Polar Molecules:
1- molecules made up of polar bonds that are asymmetrical: lack identical
parts on each side of it’s axis
Memorize: H2O, CH3Cl , NH3, H2S
2- causes molecules to have dipole-dipole attractions
3- are soluble in polar solvents “like dissolves like”

Single: One bond (pair of electrons) between atoms, share 2 electrons,
Double: Two bonds ((pairs of electrons) between atoms, share 4 electrons,
Triple: Three bonds (pairs of electrons) between atoms, share 6 electrons.

Intermolecular Forces; Hydrogen Bonds:
Intermolecular attraction between molecules containing
Hydrogen + F, O, or N.
Hydrogen in one molecule and an F, O, or N in another
molecule. This type of intermolecular force is
responsible for the extremely high boiling point of
H2O, NH3 and HF; which all have strong hydrogen
bonds.
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**For IUPAC naming:
When you change from a name to a
chemical formula, you MUST
write oxidation numbers first, and
then criss-cross to find your neutral
Chemical Formula!
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Roman numerals:
1. I
2. II
3. III

4. IV
5. V
6. VI

7. VII
8. VIII
9. IX

Unit Study Guide

Law, Theories, BIG ideas

Equations, Calculations, Reference Tables

Laws:

Equation:

(When to use & units)

Theories:

Calculations

(When to use)

BIG ideas:

Reference Table

(Hints & tricks)

Helpful tips, sayings, shortcuts

Things I always forget…
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Unit Review:

Chemical Bonding
Place a checkmark next to each item that you can do! If a sample problem is given,
complete it as evidence.
Place a checkmark next to each item that you can do! If a sample problem is given,
complete it as evidence.
_____1. I can still do
everything from Unit 1.
_____2. I can still do
everything from Unit 2.
_____3. I can still do
everything from Unit 3.
_____4. I can still do
everything from Unit 4.
The three types of chemical bonds are:
_____5. I can state the
___________________________, __________________________,
three types of chemical
and
bonds.
___________________________.
_____6. I can state the
number of valence
electrons that an atom
attains to be most stable.

_____7. I can state the two
types of compounds.

Atoms are most stable when they have __________ valence
electrons.

The two types of compounds are __________________________
and
_______________________________.
Definition:
ionic bond

_____8. I can define ionic
bond, covalent bond, and
metallic bond in terms of
the types of elements
(metals, nonmetals) from
which they are formed.

covalent bond

metallic bond
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Definition:
In an ionic bond, the valence electrons of the
____________________are
_____9. I can define ionic
and covalent bonds based
on what happens to the
valence electrons.

_________________________ to the _______________ so
that each atom attains a stable octet (like noble gases).
In a covalent bond, the valence electrons of the two
_____________________
are _______________________ so that each atom attains a
stable octet (like noble gases).

____10. I can explain
what happens to electrons
in a ionic and covalent
bond
Explain, in terms of valence electrons, why the bonding in
methane (CH4) is similar to the bonding in water (H2O).
_____11. In terms of
valence electrons, I can
find similarities and
differences between the
bonding in several
substances.

Explain, in terms of valence electrons, why the bonding in
HCl is different than that bonding in NaCl.

Draw Lewis dot diagrams for the following ionic compounds.
LiBr

CaCl2

_____12. I can draw a
Lewis dot diagram to
represent an ionic
compound.
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Draw Lewis dot diagrams for the following molecular
substances.

_____13. I can draw a
Lewis dot diagram to
represent a molecular
(covalently bonded)
compound.

H2O

CO2

I2

CH4
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_____ 14. I can
state the
number of
electrons that
are shared in
single and
multiple
covalent
bonds.
_____15. I can
explain why
the Lewis dot
diagrams of
ionic
compounds
have brackets
and the Lewis
dot diagrams
of molecular
compounds do
not.
_____16. I can
state the type
of bonding that
occurs in the
polyatomic
ions
(Reference
Table E) and
explain why
they have that
type of
bonding.
_____17. Given
the chemical
formula for a
compound, I
can determine
the type(s) of
bonding in the
compound.
_____ 18. I can
explain and
apply the
meaning of
BARF as is
applies to
chemical
bonding.

In a single covalent bond, ___________ electrons are shared.
In a double covalent bond, ___________ electrons are shared.
In a triple covalent bond, ___________ electrons are shared.

Lewis dot diagrams for ionic compounds have brackets because
_____________________________________________________.
Lewis dot diagrams for molecular compounds do NOT have brackets
because
______________________________________________________.

Polyatomic ions have ______________________ bonding because
_________________________________________________________.

State the type(s) of bonding in the following compounds:
NaCl____________________ CO__________________
Hg____________________
Na3PO4______________&__________________

BARF stands for
__________________________________________________
This means that when a bond is FORMED, energy is
___________________
and when a bond is BROKEN, energy is _________________________.
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Given the balanced equation:
N + N -----> N2
Which statement describes the process represented by this equation?
A) A bond is formed as energy is absorbed.
B) A bond is formed as energy is released.
C) A bond is broken as energy is absorbed.
D) A bond is broken as energy is released.
_____19. I can
explain the
difference
between a
polar covalent
bond and a
nonpolar
covalent bond
in terms of the
types of
nonmetals
involved.
_____20. I can
explain how to
determine the
degree of
polarity of a
covalent bond.
_____21. I can
explain why one
covalent bond is
more or less
polar than
another covalent
bond, based on
electronegativity
difference.
_____22. I can
define
symmetrical and
asymmetrical.

Polar covalent bonds are formed when
________________________________ nonmetals share electrons
unevenly.
Nonpolar covalent bonds form when
__________________________________ nonmetals share electrons
evenly.

The degree of polarity of a covalent bond is determined by the
_______________________________________________________
between the elements. .

Explain, in terms of electronegativity difference, why the bond between
carbon and oxygen in a carbon dioxide molecule is less polar than the bond
between hydrogen and oxygen in a water molecule.

Definition:
symmetrical

asymmetrical
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_____23. I can
state, in order,
the three
questions that
are asked to
determine if a
MOLECULE is
polar or
nonpolar.

When determining if a MOLECULE is polar or non-polar, the first question to
ask
is____________________________________________________________
When determining if a MOLECULE is polar or non-polar, the second
question to
ask
is____________________________________________________________
When determining if a MOLECULE is polar or non-polar, the third question
to
ask
is____________________________________________________________

_____24. I can
explain and
apply the
meaning of
SNAP as it
applies to
determining
molecule
polarity.

SNAP
means______________________________________________________
Why is a molecule of CH4 nonpolar even though the bonds between the
carbon and hydrogen are polar?
A) The shape of the CH4 molecule is symmetrical.
B) The shape of the CH4 molecule is asymmetrical.
C) The CH4 molecule has an excess of electrons.
D) The CH4 molecule has a deficiency of electrons.

Explain, in terms of charge distribution, why a molecule of water (H2O) is
polar.
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_____25. I can
determine if a
molecular is
polar or
nonpolar.

Determine which molecules are polar and which are nonpolar. Justify your
answer.
H2O

CO2

I2

CH4

_____26. I can Definition:
Intramolecular forces
define
intramolecular
forces and
intermolecular
forces and give Examples:
examples of
each.
Intermolecular forces

Examples:

_____27. I can
list the
intramolecular Strongest________________bonds>_____________________bonds Weakest
forces from
STRONGEST
to WEAKEST.
_____28. I can
Strongest_________________________>
list the
intermolecular _____________________________>
forces from
STRONGEST ______________________________________________ Weakest
to WEAKEST.
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_____29. I can
state 8
physical
properties of
substances
that are
dependent on
the type of
bonding in the
substance and
the strength of
the IMF.
_____30. I can
state the
relationship
between
polarity and
IMF strength.

Eight physical properties that are dependent on the type of bonding and the
strength of the IMF are:
1.______________________________ 2._____________________________
3.______________________________ 4._____________________________
5.______________________________ 6._____________________________
7.______________________________ 8._____________________________

As the polarity of the molecule ___________________________, the strength
of the IMF ______________________________.

_____31. I can
As the size of the molecule___________________________, the strength
state the
relationship
between size of of the IMF ______________________________.
the molecule
and IMF
strength.
_____32.
Given the
physical state
of some
substances, I
can compare
the relative
strength of the
IMF.

At STP, iodine (I2) is a crystal and fluorine (F2) is a gas. Compare the strength
of the IMF in a sample of I2 at STP to the strength of the IMF in a sample of F2
at STP.

_____33.
At STP, CF4 boils at -127.8oC and NH3 boils at -33.3oC. Which substance has
Given the
stronger IMF? Justify your answer.
boiling points
(or freezing
points) of some
substances, I
can compare
the relative
strength of the
IMF.
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_____34. I can
explain and
apply the
meaning of
“Hydrogen
bonding is
FON”.

“Hydrogen bonding is FON”
means____________________________________
________________________________________________________________
Which compound has hydrogen bonding between its molecules?

A) CH4
B) CaH2
C) KNO3
D) H2O
_____35. I can state 4 Four physical properties of ionic substances are:
physical properties
1.______________________________________________
of ionic substances.
2.______________________________________________
3.______________________________________________
4.______________________________________________

_____36. I can
identify a substance
as “ionic” based on
its properties.

A solid substance was tested in the laboratory. The results are
shown below.
*dissolves in water
*is an electrolyte
* has a high melting point
Based on these results, the solid substance could be
A) Hg
B) AuCl
C) CH4
D) C12H22O11
Based on bond type, which compound has the highest melting
point?
A) CH4

B) C12H22O11
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C)NaCl

D) C5H12

_____37. I can state 4 Five physical properties of molecular substances are:
physical properties
1.______________________________________________
of molecular
substances.
2.______________________________________________
3.______________________________________________
4.______________________________________________

_____38. I can
identify a substance
as “molecular” based
on its properties.
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