
Chapter 5
The Periodic Table

Organizing the Elements

The Modern Periodic Table

Representative Groups



• Explain the history of the Periodic Table including the 

scientists who contributed to it (Mendeleev, Moseley).

• Describe the arrangement of the periodic table (periods, 

groups, periodic law, classes of elements) and its components 

(atomic mass, atomic number, element symbols).

• Classify elements into representative groups based on 

electron configuration for Valence (outer electrons that bond).

Periodic Table

Focus Points
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x-rays

Observe the items in all 24 squares below looking for 

similar characteristics.

Consider how to organize the items based on recognizable 

& sensible patterns.
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What guidelines did you use to make your Periodic Table of 

Foods?  How did you determine “Groups”?

How did you determine “Periods” or “Rows”?

Periodic Table of Foods
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What guidelines did you use to make your Periodic Table of 

Foods?  How did you determine “Groups”?

Food groups & EM radiation order

How did you determine “Periods” or “Rows”?

Amounts within each food group

Periodic Table of Foods



How was the periodic table developed 
and how is it arranged?



In 1829, a German chemist, J. W. Dobereiner, 

published a classification system. He grouped known 

elements into triads, sets of three elements with 

similar properties. 

Searching for an 

Organizing Principle

Enrichment



John Newlands (1865)

He arranged the Periodic Table according to increasing 

atomic mass. He established the “Law of Octaves.”
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Searching for an 

Organizing Principle

Newlands noticed a 

repeating pattern of 

similar properties 

every eight elements 

on the Periodic table.

Enrichment



In 1869, the Russian chemist Dmitri Mendeleev
produced the first orderly arrangement, or periodic 

table, of all 63 elements known at the time. 

Mendeleev’s Periodic Table



• Mendeleev arranged the elements in order of 

increasing atomic mass. 

• Mendeleev used element symbols and aligned them 

based on a set of physical and chemical

properties that repeat from row to row. 

Mendeleev’s Periodic Table



Mendeleev’s Periodic Table

Mendeleev noticed that similar properties of elements occurred 

after “periods” of varying lengths (rows on Periodic Table). 

He established “Families” or “Groups” (columns) on the Periodic 

Table, possessing similar chemical properties.



Mendeleev’s Periodic Table

Mendeleev predicted properties and masses of 

unknown elements that he knew existed. 

(e.g. scandium, gallium, germanium).

Notice the blanks on the 

Periodic Table.



Mendeleev’s Periodic Table

Mendeleev could NOT account for Iodine whose 

atomic mass was less than Tellurium, but whose 

chemical properties belonged with Br and Cl’s group .



The Modern Periodic Table 

▪ Henry Moseley (1887-1915) 

discovered that major properties 

of an element are determined by 

atomic number, not atomic 

weight.

▪ After the discovery of protons, the 

periodic table was arranged in 

order of increasing atomic 

number.

▪ Mendeleev did not account for 

variations resulting from isotopes.



The periodic table of 

elements is an organized 

display of the chemical 

elements.

▪ In order of increasing 

atomic number (protons)

▪ Based on similar 

chemical properties

❖ Based on similar 

electron 

configurations

The Modern Periodic Table



1. In Mendeleev’s periodic table, elements with similar 

properties were grouped 

a. in the same row.

b. in the same column.

c. in diagonal lines that run from top left to the bottom right.

d. in pairs of two.

2. For which element did Mendeleev correctly predict the 
properties even before it had been discovered?

a. gallium

b. hydrogen

c. bromine

d. Aluminum

3. In the modern periodic table, elements are arranged in 
order of increasing atomic _____.



1. In Mendeleev’s periodic table, elements with similar 

properties were grouped 

a. in the same row.
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Bohr used the ROWS or PERIODS on the 

periodic table to represent the energy levels 

in an atom.
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Hydrogen, H, (period 1) has an electron in energy level 1.

Boron, B, (period 2), has 3 electrons in its second energy level.

Phosphorus, P, (period 3), has 5 electrons in its third energy level. 
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Period: a horizontal row on 

the periodic table.

▪ Atomic number increases 

from left to right across the 

period.

▪ Chemical properties change 

systematically across the 

periodic table creating 

“periodic law”.

Periods



Groups are the columns on the 

periodic table; also known as 

families.

▪ Elements within a group have 

similar chemical properties.

Groups or Families



The top number in each cell is the 

atomic number (protons).

• The bottom number in each cell is 

the average atomic weight.

Periodic Table with Atomic Numbers 

& Atomic Masses



Atomic mass is a value that depends on the distribution of 

an element’s isotopes in nature and the masses of those 

isotopes. 

• Atomic mass is given in atomic mass units (amu) which 

are defined as one twelfth the mass of a carbon-12 atom.

• The value of the atomic mass (e.g. chlorine) is a weighted 

average.

Atomic Mass



The periodic table classifies elements in three ways: 

1) solid, liquid, gas; 

2) metals, non-metals, metalloids; 

3) naturally occurring and man made.



Metals, Semimetals, and Nonmetals

Metals 

▪ Malleable, ductile, conduct 

electricity & heat well, mostly 

solids. 



Metals
As one goes across a period, the properties of elements 

become less metallic and more nonmetallic. About 80% of the 

elements are metals.

Metals, Nonmetals, and 

Metalloids



Metals 

• Good conductors of heat and electric current. 

• High luster, or sheen … ability to reflect light.

• Solids at room temperature, except for mercury (Hg). 

• Ductile, can be drawn into wires. 

• Malleable, can be hammered into thin sheets without 

breaking.

• Hard & Strong

Metals, Nonmetals, & 

Metalloids



Transition metals are elements that form a bridge 

between the elements on the left and right sides of 
the table. Known as “B” groups.

• Transition elements, such as copper and silver, were 
among the first elements discovered. 

Transition Metals

One property 

of many 

transition 

metals is their 

ability to form 

compounds 

with distinctive 

colors.



Nonmetals 

▪ Brittle, poor conductors, can 

be solid, liquid, or gas.

Metals, Semimetals, and Nonmetals



Metals, Nonmetals, and 

Metalloids

Nonmetals

• Tend to have properties opposite of metals. 

• Usually poor conductors & brittle.



Semimetals (metalloids) 

▪ Properties of both metals and 

nonmetals.

Metals, Semimetals, and Nonmetals



Metalloids
• “Staircase Elements” that sometimes behave like metals. 

• Under other conditions, they may behave like nonmetals.

• Silicon is also present as the compound silicon dioxide in 

glass items and the earth’s crust (silica).

Metals, Nonmetals, and 

Metalloids



Information for Each Element

Each element’s entry on 

the periodic table shows:

▪ Chemical symbol

▪ Element name

▪ Atomic number

▪ Average atomic mass

▪ Electron configuration



*

• Label metals, metalloids, and non-metals.

• Label periods and groups.

Review of the Periodic Table
Copy the Blank table and LABEL



*

Review of the Periodic Table
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Non-Metals
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1. What determines the atomic mass of an element?  

a. the natural distribution of isotopes and the atomic numbers of those 

isotopes

b. the natural distribution of isotopes and the masses of those 

isotopes

c. the mass of the isotope of the element that has the most neutrons

d. the average number of protons in the element’s nucleus

2. Which of the following is not characteristic of metals? 
a. Ductile c.  good electrical conductor

b. typically solid at room temperature d. brittle

3. Within a period of the periodic table, how do the properties 

of the elements vary? 
a. Metallic characteristics increase from left to right.

b. Metallic characteristics decrease from left to right.

c. Reactivity increases from left to right.

d. Reactivity decreases from left to right.
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Periodic Law

When elements are arranged 
in order of increasing atomic 
number, there is a periodic 
pattern in their physical and 
chemical properties.



Elements in a group have similar properties because they have the 

same number of valence electrons.

A valence electron is an electron that is in the highest occupied energy 

level of an atom.

Valence



Valence / “A” Groups
“A” groups on the periodic table are numbered from 1 through 8. 

The group number matches the number of valence electrons in 

the electron configuration of an element in that group.



Alkali Metals

1
valence 

electron



▪ Group 1 or IA 

▪ Easily lose an electron in 

order to gain ideal electron 

configuration.

▪ Typical properties:

• Silver in color

• Soft (can be cut with a knife)

• Highly reactive with oxygen 

and water

• Able to oxidize in air

Alkali Metals (Group IA)



Alkaline Earth Metals

2
valence 

electrons



▪ Group 2 or IIA

▪ Lose two electrons to gain 

ideal electron configuration.

▪ Typical properties:

• Silver in color

• More brittle than alkali 

metals

• Somewhat reactive

• Low in density, with low 

melting and boiling points

Alkaline Earth Metals (Group IIA)



Transition Metals

B
Groups



▪ Characterized by the presence 

of valence electrons in special 

orbitals.

e.g. Copper, silver, gold, iron

▪ Form colored compounds

▪ May have unusual properties:

• Magnetism

• High conductivity

▪ “Inner” transition metals 

are rare; often radioactive

Transition Metals (B Groups)



Halogens

7
valence 

electrons



▪ Group 17 or VIIA

▪ Easily gain an electron to gain 

ideal electron configuration

▪ Typical properties

• Highly reactive with metals

• Toxic to organisms

• Most occur as diatomic 

molecules (F2, Cl2, Br2, I2)

• React with metals to form salts

Halogens (Group VIIA)



Noble Gases

8
valence 

electrons

“FULL”



▪ Group 18 or VIIIA 

▪Inert gases (nonreactive) 
have ideal electron configuration

▪ Typical properties

• Odorless and tasteless

• Nonreactive and nonflammable

• Have extremely low boiling points 

(i.e. gases)

• Produce characteristic colors 

when excited electrically

Noble Gases (Group VIIIA)



• A Groups with valence 

electron configuration

• B Groups (transition 

elements, inner transition)

• Metals, non-metals, 

metalloids

• Alkali & Alkaline Earth 

Metals, Halogens, Noble 

Gases

• How many valence electrons 

in the “A” groups?

Review of the Periodic Table



Review of the Periodic Table
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Inner Transition Metals



1. Why do elements in a group have similar chemical 

properties?

a. They have the same number of valence electrons.

b. They have the same ratio of protons to neutrons.

c. Their atomic masses are multiples of the least massive element of 

the group.

d. They have the same number of total electrons.

2. In general, the metallic characteristics of A group elements 
within a period decreases from ____ to ____.

3. Which “A” group elements tend to lose electrons? Gain 

electrons? Why?



1. Why do elements in a group have similar chemical 

properties?

a. They have the same number of valence electrons.

b. They have the same ratio of protons to neutrons.

c. Their atomic masses are multiples of the least massive element of 

the group.

d. They have the same number of total electrons.

2. In general, the metallic characteristics of A group elements 
within a period decreases from left to right.

3. Which “A” group elements tend to lose electrons? Gain 

electrons? Why?

Groups 1A – 3A lose electrons

Groups 5A – 7A gain electrons

Atoms gain or lose electrons to complete their valence 

(outer electron configuration).



The periodic table contains a great deal of information on the 

elements. 

▪ Periods refer to horizontal rows of the periodic table.

▪ Groups or families refer to vertical columns of the periodic 

table.

▪ Cells of the periodic table contain information such as the 

atomic symbol, atomic number, atomic mass, name of the 

element, electron configuration, and possible oxidation 

numbers.

▪ Elements can be categorized broadly as metals, nonmetals, or 

semimetals (metalloids).

The Arrangement of the Periodic Table



Groups

▪ Alkali metals: most reactive metals, soft, oxidize quickly.

▪ Alkaline earth metals: not as reactive as alkali metals, brittle, 

shiny.

▪ Transition metals: form colored compounds, good conductors 

of electricity.

▪ Halogens: most reactive nonmetals.

▪ Noble gases: lowest chemical reactivity, used in lighting.

▪ Inner transition metals: radioactive, used in nuclear power 

plants.

Classifying the Elements



Songs

The Periodic Table Song (2:44)

http://somup.com/cF6QFinnyQ

Tom Lehrer (1970 … 1:47)

The Elements Song 

http://somup.com/cFQ22hVSKJ

The Periodic Table REVIEW Song (3:07)

http://somup.com/cq6f2ge7g4

http://somup.com/cF6QFinnyQ
http://somup.com/cFQ22hVSKJ
http://somup.com/cq6f2ge7g4





