
Beyond the Book

Design a new periodic table using fifteen to twenty 
elements. Consider their properties—atomic weight, 
atomic number, and type (metal, metalloid, nonmetal, 
or gas). How are the elements the same, and how are 
they different?

Now devise your own way to organize your group 
of elements. It does not have to resemble Dmitri 
Mendeleev’s table. Use any shape or design that  
you think will clearly display the information. Then  
be prepared to share it with the class, including  
an explanation of why you organized the data  
the way you did.

Using a periodic table, choose an element and 
write what you know about it. Then conduct 
research on the Internet or at the library  
to learn more about your element.

FOCUS  Book

Dmitri’s Table
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Are you sitting in a chair? You are probably wearing 
shoes. Maybe you just had lunch. That chair, your shoes, 
and your food are types of matter. In fact, everything 
that takes up space and has mass—even air—is made  
of matter. 

All matter is made of tiny components called elements—
substances that can’t be broken down into smaller 
substances. There are about 120 known elements on 
Earth, and researchers continue to discover new ones. 
To organize and keep track of them all, scientists rely  
on a grid called the Periodic Table of the Elements.

Organizing the Elements

How does the periodic table help us 
understand what makes up matter?

Patterns

FOCUS Question

Dmitri’s Table

Ordinary table salt  
is made up of the  
elements sodium (Na)  
and chlorine (Cl).

Cl

NaClNa

Notes
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Sometimes researchers stumble on new elements  
while studying something else. Marie Curie discovered  
polonium and radium while she was studying uranium.

Before a new element can be added to the periodic table, 
researchers must prove it exists. The International Union 
of Pure and Applied Chemistry first reviews the evidence. 
Then it decides if the element gets officially added to the 
periodic table. Element  
117, ununseptium, was  
added to the table four  
years after researchers  
first detected it.

Who knows, maybe  
you will find a new  
element one day!

Write your answers on separate paper. Use details from 
the text as evidence.

1  What conclusion can you draw from page 3  
about why Mendeleev created the Periodic  
Table of the Elements?

2  How does the heading on page 6, Setting the  
Table, reveal the main idea of this page? 

3  Using the tables and text on pages 4 and 8,  
compare Mendeleev’s table with today’s periodic 
table. How are they similar and different?

4  What does period mean as the author uses  
it on page 7?

5  Suppose you found a new element. Based on  
what you read, what steps would you have  
to take to get it added to the periodic table?

How does the periodic table help us understand 
what makes up matter? Explain what types  
of information can be found about the  
element zinc using information from  
a periodic table.

FOCUS Question

Periodic Updates

Ununseptium is known as  
a superheavy element.  
With an atomic weight  
of 294, it is 40 percent  
heavier than an atom  
of lead. 
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Dmitri Mendeleev wrote 
out this early version of his 
periodic table by hand.

chemical 
symbol

atomic 
weightH = 1By the mid-1800s, scientists had identified sixty elements. 

Researchers working in different parts of the world 
needed a way to discuss these elements and classify  
them by how they behave. These groupings would 
eventually be shared among all scientists.

A few scientists devised their own charts, or periodic 
tables, to organize this important data. A Russian chemist 
named Dmitri Mendeleev published  
his periodic table in 1869.  
His table became the most  
popular one, and a version  
of it is still in use today.

Figuring out how to group  
sixty elements was not easy,  
but Mendeleev invented  
a way to describe each of  
the elements and organize  
them in a meaningful way.  
Dmitri’s periodic table  
contained two details for  
each element—chemical  
symbol and atomic weight. 

A chemical symbol  
represents the element’s name with one or two letters. 
This symbol often comes from the Latin word for the 
element. For example, hydrogen is H and gold is Au.

Mendeleev then listed the elements by increasing atomic 
weight. At the time, scientists didn’t know exactly how 
much atoms weighed, but they were able to estimate 
on the basis of results from chemical reactions. We now 
know that the tiny atoms of each element are made up  
of even smaller particles.

Dmitri’s Details

Dmitri Mendeleev

Mendeleev’s table was first 
published in 1869.

The Latin word for gold is aurum,  
so the chemical symbol is Au. 
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Darmstadtium

Ds
Roentgenium

Rg
Copernicium

Cn
Flerovium

Fl
Livermorium

Lv

Cesium

Cs
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The rows and columns of today’s periodic table have 
special meanings. Each row across is called a period.  
All the elements within a period have something in 
common. Remember that elements have  
electrons that orbit a nucleus. Electrons  
can circle the nucleus closely, or they  
can be farther away in higher orbital  
levels. Elements in each period have  
the same number of orbital levels.

Now look down the columns. These groupings are also 
based on electrons. An element can have many electrons 
circling in different orbital levels. In general, the elements 
in a column have the same number of electrons in the  
outer orbital level. This number increases from left to right.

Table MannersRows and Columns
Can you remember every detail about all your friends? 
That is a lot of information. Scientists created the 
periodic table as a “cheat sheet” for the elements.  
A quick glance tells them how an element is structured 
and even how it behaves. 

Colored boxes tell us the type of element in a group. 
Metals are on the left and in the middle. Metalloids,  
or elements that sometimes behave like a metal, are 
next to the metals. Nonmetals are next. They are close 
to the right side of the table. Gases are on the far right. 
Elements near the bottom, with more than 92 protons, 
are not found in nature. They are created in labs.

Nonmetals

Actinoids

Alkali metals Metalloids

Alkaline metals

Post-transition Metals

Transition metals Halogens

Lanthanoids Noble gases

MoDeRN peRioDiC table of the  eleMeNts

orbital levels

period

column

ziNC atoM
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atomic 
weight

chemical 
symbol

atomic 
number

Inside an atom is a central core called a nucleus, which  
holds particles called protons and neutrons. Circling  
the nucleus are fast-moving particles called electrons.  
The more particles there are inside an atom, the more 
weight, or mass, it has.

The atomic weight of an atom is the average of the total 
number of protons plus neutrons in all versions, or isotopes, 
of that atom. An isotope of an element varies in its number 
of neutrons, but the number of protons stays the same.

A helium atom has two protons, two neutrons, and  
two electrons. It has an atomic weight of about four.  
A gold atom has 79 protons,  
118 neutrons, and 79 electrons.  
It has an atomic weight of  
about 197. It is easy to see  
why helium is so light and  
gold is so heavy.

Mendeleev listed the elements by increasing atomic 
weight because the elements with similar atomic  
weights had similar properties. Hydrogen (H) is the 
lightest element on Earth, so it is first on the list. In 1869, 
lead (Pb) had the highest atomic weight of all the known 
elements, so it was last on his list. Using this method, 
Mendeleev predicted that new elements would be 
discovered. He was right!

Today’s periodic table lists the elements  
by atomic number instead of atomic  
weight. Why? The atomic number  
equals the number of protons in an  
element, and each element has a  
unique number of protons. Hydrogen  
has 1 proton, and lead has 82. Current  
periodic tables continue to an element  
called ununoctium, which has an atomic  
number of 118. The atomic number appears above  
the chemical symbol on a periodic table square. The 
atomic weight is displayed below the chemical symbol.

Setting the Table

golD atoM

nucleus

nucleus

79 protons  
118 neutrons

79 electrons

heliuM atoM

2 protons  
2 neutrons

2 electrons

The particles in an atom 
are too small to see, 
even with a microscope. 
Scientists used electric 
fields and radiation— 
the movement of 
energy—to discover 
these tiny particles.

Atoms of the element bromine have 35 protons. Half of 
its isotopes have 44 neutrons, and half have 46 neutrons. 
What is the average atomic weight of bromine?
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