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Chemical Bond

L A AT A R

A A force of attraction that holds two atoms
together

\

b

A Involves the valence electrons (they determine
the chemical characteristics of the atom!)

Valence Electrons 0 the electrons in
the outermost energy level of an atom

This Lithium
Atom has one
valence electron
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Counting Valence Electrons

Carbon Beryllium

I I I D, B |

4 valence
electrons

2 valence

6 valence
electrons

electrons

.
-
=
>
-
- D
== 4
-
-
-
-
-
-
-
e
-
-
-
-
-
-
-
-
-
e
-




\

b

—
-
-
e
—
—
—
-

.
-
=
>
-
-
-
-
-
-
-
-
-
-
e
-
-
-
-
-
-
-
-
-
e
-

L A AT A R

Determining the Number of Valence
Electrons by Using the Periodic Table

*Atoms of elements in Groups 1 and 2 have the

same number of valence electrons as their group
number.

*Atoms of elements in Group 3 -12 do not have a
general rule relating their valence electrons to
their group number. However, they typically have
between 1 or 2 valence electrons.

*Atoms of elements in Groups 13 -18 have 10
fewer valence electrons than their group number.
(Exception - helium atoms have only 2 valence
electrons , even though they are in group 18)




The Periodic Table
of Elements

&

~
25

Mn

B gEb o <y
R ENTEN

5 BR FRaER.k2,

m
=

z
:

[
24
(&}
52.00
a2
Mo
| 9594
74
w
183.84
Sg
265)
59
By
140.91
91
Pa
231.04

TR ERES BN ERTN

t3

=
B

= D
— D
-
-

. =
-
-

=
.
e
= =
=
>
-
T
-
-
-

I
e
= =
=
= &




?JLF?E_.?_L_E

o —peoim gt o

= il .m_.xﬂ.l.l

. ﬂ\\'_. _ ik lE ._u up T8
.4|'T. _tﬂ__.m_m“_n_ .._w

_
QN 4

3 outer electrons
— FULL OUTER

SHELL

=g g n.lu_-n_

R

3 g df:d
E T el 14

[T R RN A S S

T EFTIT
".m;f_. 1_..m“
_.ctmqu_

I ﬁ”mm m_rm
.u_ﬂ.h..-_#__u ._m_ﬁn“
wn-u_..n_qm

n.
hﬁ_ Tt pe r..uh a1

—_— ez i=ai :.h.w-mu_ucm_mh.."

U

44 1

-
La | Gej Pring

This bit is a little
complicated

- g
b

%
-
O
=
O
@
LL
Q
O
-
Q
©
>

Az | Th| P

2 outer
electrons

'Ll il m e e
LS D TRy

| E _emE

10000




I I I D, B |

.
-
=
>
-
- D
== 4
-
-
-
-
-
-
-
e
-
-
-
-
-
-
-
-
-
e
-

How Many Valence Electrons?

A Hydrogen

A Lead

A Xenon

A Sulfur

1 Valence
Electron

4 Valence
Electrons

8 Valence

A Rubidium

Electrons

6 Valence
Electrons

1 Valence
Electron




The Octet Rule

A Atoms will combine to form compounds in
order to reach eight electrons In their
outer enerqy level.

d Atoms with less than 4 electrons tend to lose
electrons.

d Atoms with more than 4 electrons tend to gain
electrons.

A Be aware that there are some exceptions!

I I I D, B |

CONSIDER EIGHT A HAPPY NUMBER FOR
ATOMS!
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The Octet Rule In Action

Notice how this chlorine atom has
seven valence electrons, one away
from eight. It will try to gain one
more according to the Octet Rule.

Notice how the sodium atom has

one valence electron. ltis this
electron that it will try to get rid

of according to the Octet Rule.

Where do you think Chlorine finds that one electron that it needs?
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Lewis Structure
(Electron Dot Diagram)

A A way of drawing the outer energy level
electrons (valence) of an atom

A The symbol for the element surrounded
by as many dots as there are valence
electrons.

A Examples

Al: NI  Mg:

Aluminum Nitrogen Magnesium

How many valence electrons do each of these atoms have?
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Making an Electron Dot Diagram

El ement OX06 has 8

If this were an atom of an element : .
from group 1, you would just place the Place the rest of the dots in either a
one dot on any side of the element. : : clockwise or counter clockwise manner around
! the symbol, with no side receiving two dots
until each side gets one.
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What Would the Electron Dot
Diagram Look Like?

1 Valence Electron 6 Valence Electrons

H O

How many valence
electrons does
each atom have?

Ne Sr

8 Valence Electrons 2 Valence Electrons

L O O O
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Oxidation Number

L A AT A R

A The charge that an atom would have if it
lost or gained electrons; ion charge.

A Can be helpful in determining which atoms
will interact or bond with each other

A Example:

\

I

According to electron dot diagram for Magnesium, it g
has two valence electrons. Because Magnesium is Magnesium
ounhappyo with two, i1t willl
happens it will turn into a Magnesium ion. At this
point it will have an oxidation number of +2.
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What Could the Oxidation Number

Ho

+1 or -1 because it can ‘ - 2 because it will

gain or lose one electron gain two electrons

.Ne: Sr

‘ 0 because it will not ‘ +2 because it will

gain or lose electrons lose two electrons
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Typical Oxidation Numbers

Ionic Charges

+3|+.4/-3|-2]-

Variable Charges
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More on Valence Electrons

A https://www.youtube.com/watch?v=yADr
WANTWEc&spfreload=10
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https://www.youtube.com/watch?v=yADrWdNTWEc&spfreload=10

3 Types of Chemical Bonds

Alonic
ACovalent
AMetallic

What can you describe about each of these
bonds just by looking at the name?
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IONIC BONDS

A The force of attraction between oppositely charged ions .
A Occurs after a loss or gain of electrons

A Usually form between atoms of metals and atoms of non -
metals

A Resulting compounds have a name that usually ends in d&ide
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Example - Sodium Chloride (NaCl)



http://www.visionlearning.com/library/flash_viewer.php?oid=1349&mid=55

Thelr opposite charges
attract each other!
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Writing lonic Compounds

A Write the symbol for the positive ion
first.

A Write the symbol for the negative ion
next.

A Assign subscripts to make the compound
neutr al.

L O O O

\

Ca—Ca?*+* Ccl—Cl
e ™

Forms +2 ion Forms -1 ion

CaCl,
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+2+4+2(-1) = neutral compound
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The Criss Cross Rule

Ca’ 0" —» Ca,0,—» Ca0
Pb O’ —»Pb, 0,7 PbO,
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Practice lonic Compounds

A Zinc chloride

L O O O

\

A Beryllium oxide
A Potassium chloride

A Barium oxide
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Variable Charge lons

A Some atoms may lose or gain different
numbers of electrons.

ACal

| ed

Variable Charges

Fixed Charge

. Special Case

ovar .l

Single-Charge lons
Element Symbol

Zinc In
Tungsten w
Silver Ag
Cadmium d

Variable-Charge lons
Element Charge

Chromium 2+,3+,6+
Manganese 2+,4+,7+
Iron 243+
Cobalt 24,3+
Nickel i 2+.3+
Copper 1+,2+
Tin 2+,4+
Gold 14,3+
Mercury 14,2+
Lead 24,4+




Polyatomic lons

A When 2 or more Common Folyatormic lons
atoms are bound acetote lydroxide
together and act ] ammonium (i} hypochlorite

carbonate _’ mirate

I|ke a SINGLE IOﬂ' . chlorate ) mtrite
. chlorite oxalate
A Commc_)n one is the s | it
Hydroxide lon: N cyanide ~ permanganate

O H- dichromate phosphate

bicarbonale sulfate

bisulfate ' sultite

bisulfite
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Practice lonic Compounds

A Magnesium hydroxide A NacCl

A Sodium hydroxide A MgO

A Tin (I1) fluoride R NH .E
4

A Tron (Il) sulfate
A K,CO,




