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Chapter 5: The Periodic Table

Element song

A Typical Nuclide on the periodic table:

C
Carbon

6

12.011

Average atomic mass
- Protons + neutrons
- Always a decimal

Element Symbol
- 1st letter is always capitalized
- 2nd letter is always lowercase

Element name

Atomic Number
- number of protons
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The Modern Periodic Table

• Periodic Law- when the elements are 
arranged in order of increasing number of 
protons (atomic number), the properties 
tend to repeat in a pattern

Periods
• Period- a horizontal row of elements in the periodic 

table.

– Protons and electrons increases as you move 
across a period from left to right.

– Shows how many energy levels the atom has.

– More metallic from left to right

Periodic Table Trend
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Groups
• Group- a 

vertical column 
of elements in 
the periodic 
table.
– Also called a 

family

• Have the same 
properties

Periodic Table Trend

18 individually 
numbered 
columns

Valence Electrons

• “1+, 2+, 3+, skip, 3-, 2-, 1-, zip”

Valence Electrons Rhyme 

This tells you the Ionic charge and oxidation numbers for the elements in 
the 8 REPRESENTATIVE GROUPS, 1A-8A, as you count form left to 
right.

Memorize
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Grp 1   (1) has 1e-
Grp 2   (2) has 2e-
Grp 13 (3) has 3e-
Grp 14 (4) has 4e-
Grp 15 (5) has 5e-
Grp 16 (6) has 6e-
Grp 17 (7) has 7 e-
Grp 18 (8) has 8e- (a full octet).

Valence Electrons

Octet Rule:
• 8 electrons

How many 
valence 
electrons does 
sulfur have? 

Then what 
would be it’s 
charge?

6

2-

Try This
1. Identify the valence electrons.
2. Identify the oxidation numbers (charges).
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The two types of ions are:

Ion Formation

Cation- an ion with a 
positive charge. (+)

Ex) Group 1, 2, 13, transition metals

Anion- an ion with a 
negative charge (-)

Ex) elements in groups 15, 16, 
&17

Lithium has one valence electron, so it would rather give it away 
than collect 7 more electrons to fill its outer energy level.

Fluorine has 7 valence electrons, so it would rather collect 1 
more electron to fill its outer energy level, than give 7 away.

e- removed e- added

Left side of periodic table Right side of periodic table

Trends How is the Trend Organized on 
the Periodic Table

Location of 
Gases 18    He    Ne    A r   K  Xe   Rn

17                    F       Cl
16                    O
15                    N
1                  H

Location of 
Liquids

Hg, Br

Location of 
Solids

Everything that is not a gas or a 
liquid.

Periodic Trends
Phases at Room Temperature
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Phases at Room Temperatures

Trends How is the Trend Organized on the Periodic 
Table

Reactivity of 
Group 1

Increases as you go down the group. (Metals)
Highly reactive  (Cesium & Francium) 

Reactivity of 
group 17

Increases as you go up the group (Non-metals)
Highly reactive  (Fluorine )

Periodic Trends
Chemical Reactivity- how likely an atom will 
react with other substances
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Chemical Reactivity 

Reactivity 
Increases

Gases Hg and Br - liquid Solids

Phases of Matter and Reactivity

Reactivity 
Increases

Reactivity 
Increases

N
O

T
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e
a

c
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v
e
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Semiconductors

• Three main categories of elements:

Metals
• Characteristics:

– Good conductors of heat and 
electricity 

– Shiny
– Malleable- can be flattened into 

sheets
– Ductile- can be stretched or 

shaped into wires
– Most are solids at room 

temperature.
– Tend to lose electrons
– Ex: Copper and Lead

How Are Elements Classified?
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• Families of metals:
– Alkali metals

– Alkaline-earth metals

– Transition metals

Metals Metals

Alkali Metals

• Group 1

• Very reactive

• 1 valence electron

• Form positive ions because electron 
is easily removed. +1

Least Reactive

Most Reactive
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Metals

Alkaline- earth metals

• Group 2

• Are harder, denser, stronger, and have higher 
melting points than alkali metals.

• Highly reactive, but not as much as alkali 
metals 

• 2 valence e-. Form positive ion 2+ 

• Not found uncombined in nature.
– Calcium makes up seashells, corals, bones & teeth.

Transition Metals

• Groups 3-12

• Less reactive

• Usually found alone (not in compound form)

• Can lose 1, 2, or 3 e- to form cations

– They can use the inner shell electrons to bond before 
using the outer shell.

• Are harder, more dense, and have higher melting points 
than alkali or alkaline metals (except mercury which is a 
liquid at room temp).

• Used in jewelry, plumbing, light bulb filaments.

Metals



4/26/2018

11

Transition Metals
Good conductors Malleable and ductile

High Luster (shiny) Conducts heat well

High Density

Most solid

Except Hg

Metalloids (Semi-Conductors)

• Characteristics:

– Varying ability to 
conduct electricity

– semiconductors-main 
components of chips in 
computers and 
electronic devices.  

– Share properties of 
metals and nonmetals.

How Are Elements Classified?
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Metalloids/Semiconductors
Semi-conductor

Brittle

Can luster

Valence e- Charge     Energy level       Phase
1. Cs

2.   Xe

Determine the number of valence electrons, which energy level is 
filling, metal or nonmetal or metalloid, and phase of matter for:
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Non Metals 
• Characteristics:

– Poor conductors of heat 
and electricity

– Mostly dull (not shiny)

– Brittle, not malleable or 
ductile

– Many are gases at room 
temperature.

– Tend to gain electrons

How Are Elements Classified?

Halogens, 
Noble Gases, & 

Hydrogen

Families

NonMetals
Poor Conductors of 
electricity

Brittle (break when hit)

Dull in color (no shine)

Poor conductors on heat

Transparent/Translucent
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1.Oxygen Family

2.Nitrogen Family

3.Carbon family

4.Halogens
– Group 17 and are very reactive.

– Poisonous as gas, but form compounds that are very 
useful.

NonMetals

Families of nonmetals:
5.The Noble Gases

– Full valence shell (8 electrons). Octet 
rule

• Except Helium

– Do not react at all with any other 
elements.

– Colorless, odorless gases at room temp

– Glow brightly when electricity passes 
through them.

NonMetals
Families of nonmetals:
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What About Hydrogen?

6.Hydrogen Family
Reactive

Colorless, 
odorless gas at 
room temp

Explosive 
reaction with 
oxygen

stands alone
Metals, Nonmetals, & Metalloids

Metalloids Nonmetals Metals
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Practice

element Valence e- Energy 
levels

Metal/
non-metal/
metalloid

phase

At

Sb

Sr

Rb

Ne

7

5

2

1

8

SolidMetalloid6

5 Metalloid Solid

5 Metal Solid

5

2

Metal

Non-metal

Solid

Gas

Practice

element Valence e- Energy 
levels

Metal/
non-metal/
metalloid

phase

Hg

F

Li

Ti

Ra

1,2 or 3

7

1

1, 2 or 3

2

6

2

2

4

7

Metal Liquid

Non-metal Gas

Metal Solid

Metal Solid

Metal Solid
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Determine the number of valence electrons, which energy 
level is filling, metal or nonmetal or metalloid, and 

phase of matter for:

Valence e- Energy level       metal?         Phase
1. Cs

2. Si

3. I

4. Ru

Manganese (Mn)

• Valence Electrons

• Number of Energy Levels

• Metal, Nonmetal or 
Metalloid?

• Phase

• Varies

• 4

• Metal

• Solid
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Bromine (Br)

• Valence Electrons

• Number of Energy Levels

• Metal, Nonmetal or 
Metalloid?

• Phase

• 7

• 4

• Nonmetal

• Liquid

Nitrogen (N)

• Valence Electrons

• Number of Energy Levels

• Metal, Nonmetal or 
Metalloid?

• Phase

• 5

• 2

• Nonmetal

• Gas
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Cesium (Cs)

• Valence Electrons

• Number of Energy Levels

• Metal, Nonmetal or 
Metalloid?

• Phase

• 1

• 6

• Metal

• Solid

Radon (Rn)

• Valence Electrons

• Number of Energy Levels

• Metal, Nonmetal or 
Metalloid?

• Phase

• 8

• 6

• Nonmetal

• Gas
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Silicon (Si)

• Valence Electrons

• Number of Energy Levels

• Metal, Nonmetal or 
Metalloid?

• Phase

• 4

• 3

• Metalloid

• Solid

Bohrium (Bh)

• Valence Electrons

• Number of Energy Levels

• Metal, Nonmetal or 
Metalloid?

• Phase

• varies

• 7

• Metal

• Solid
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Radium (Ra)

• Valence Electrons

• Number of Energy Levels

• Metal, Nonmetal or 
Metalloid?

• Phase

• 2

• 7

• Metal

• Solid

Tin (Sn)

• Valence Electrons

• Number of Energy Levels

• Metal, Nonmetal or 
Metalloid?

• Phase

• 4

• 5

• Metal

• Solid
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Aluminum (Al)

• Valence Electrons

• Number of Energy Levels

• Metal, Nonmetal or 
Metalloid?

• Phase

• 3

• 3

• Metal

• Solid

Astatine (At)

• Valence Electrons

• Number of Energy Levels

• Metal, Nonmetal or 
Metalloid?

• Phase

• 7

• 6

• Metalloid

• Solid
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Mercury (Hg)

• Valence Electrons

• Number of Energy Levels

• Metal, Nonmetal or 
Metalloid?

• Phase

• varies

• 6

• Metal

• Liquid


