
1. Research how Dmitri Mendeleev began to organize the periodic table. Discuss how the table became organized, and how gaps were filled.

2. Ask students to research the alkali metals and explain why elements such as lithium share this group with the other elements in this group.
    What are the differences between alkali metals and alkali earth metals?

3. Research the availability of lithium in nature and discuss how it is useful commercially.

4. Research what favorable characteristics beryllium possesses that make it a good candidate for building materials for aerospace and aircraft
    parts.

5. Ask students to do research on the contributions to the Periodic Table and Chemistry, in general, of famous scientists such as Avogadro,
    Lavoisier, Scheele, Daniel Rutherford, Kekule, Davy, the Curies, Jacques Charles, Guy-Lussac, Dalton, Berzelius, and others (have them find the
    rest). A helpful link: www.buzzle.com/articles/famous-chemists-and-their-contributions.html

CRITICAL THINKING EXERCISES 

Grades 9 - 12
History and Nature of Science
Science as a human endeavor
Nature of scientific knowledge

Grades 9 - 12
Physical Science
Structure of atoms
Structure and properties of matter

Grades 9 - 12
Earth & Space Science
Geochemical cycles

NEXT GENERATION SCIENCE STANDARDS: www.nextgenscience.org
PS1.A: Structure and Properties of Matter
Each atom has a charged substructure consisting of a nucleus, which is 
made of protons and neutrons, surrounded by electrons.

The periodic table orders elements horizontally by the number of protons 
in the atom’s nucleus and places those with similar chemical properties 
in columns. The repeating patterns of this table reflect patterns of outer 
electron states. 

PS2.B: Types of Interactions
Attraction and repulsion between electric charges at the atomic scale 
explain the structure, properties, and transformations of matter, as well 
as the contact forces between material objects.

NEXT GENERATION SCIENCE STANDARDS & NATIONAL SCIENCE EDUCATION STANDARDS 

Ŷ  CHEMIST
Ŷ  ENGINEER
Ŷ  PHYSICIST
Ŷ  MATERIAL SCIENTIST

CAREER POSSIBILITIES
Ŷ  CHEMISTRY
Ŷ  ENGINEERING
Ŷ  ENVIRONMENTAL SCIENCE
Ŷ  HISTORY AND NATURE OF SCIENCE
Ŷ  PHYSICS

CURRICULUM UNITS 

The first periodic table was created by Dmitri Mendeleev. His table showed that when the elements were ordered by 
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leev's table didn't have many elements. He had question marks and spaces between elements where he predicted 
undiscovered elements would appear to fit. The difference between the modern periodic table and Mendeleev's table 
is that Mendeleev's table arranged the elements in order of increasing atomic weight, and the modern table orders 
elements by increasing atomic number.

This episode of Science Screen Report examines the periodic table and how and it is organized. Students will learn how 
several elements, such as lithium and beryllium, are significant and what roles they play in our lives. 
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CHEMISTRY:  Periodic Table of Elements, Part III (Li & Be)
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Ŷ  Los Alamos National Laboratory - Periodic Table of Elements www.periodic.lanl.gov

Ŷ  NIST, National Institute of Standards & Technology - Periodic Table of Elements http://www.nist.gov/pml/data/periodic.cfm

Ŷ  The Royal Society of Chemistry (lithium page): www.rsc.org/periodic-table/element/3/lithium

Ŷ  The Royal Society of Chemistry (beryllium page): www.rsc.org/periodic-table/element/4/beryllium

SUGGESTED REFERENCES 

Alkali earth metals: A group of chemical elements in the periodic table with very similar properties. They are all shiny, silvery-white, somewhat

reactive metals at standard temperature and pressure and readily lose their two outermost electrons to form cations with charge 2+ and an

oxidation state; the alkaline earth metals comprise the group 2 elements.

Alkali metals: The group of soft metallic elements that form alkali solutions when they combine with water. They include lithium, sodium, potassium,

rubidium, cesium, and francium. They have one electron in their outer shell, and therefore react easily with other elements and are found in nature only

in compounds.

Anode: The electrode or terminal by which current enters an electrolytic cell, voltaic cell, or battery.

Atomic number: The number of protons in the nucleus of an atom. In electrically neutral atoms, this number is also equal to the number of electrons

orbiting about the nucleus. The atomic number of an element determines its position in the Periodic Table, and is usually denoted by the letter Z.

Beryllium: (Be) A hard, lightweight, steel-gray metallic element of the alkaline-earth group, found in various minerals, especially beryl. It has a high

melting point and is corrosion-resistant. It is used to make sturdy, lightweight alloys and aerospace structural materials. It is also used in nuclear

reactors. Atomic number 4; atomic weight 9.0122.

Ionic bonding: The transfer of valence electrons between atoms. It is a type of chemical bond that generates two oppositely charged ions. In ionic

bonds, the metal loses electrons to become a positively charged cation, whereas the non-metal accepts those electrons to become a negatively

charged anion.

Lithium: (Li) A soft, silvery metallic element of the alkali group. It is the lightest of all metals and is highly reactive. Lithium is used to make alloys,

batteries, glass for large telescopes, and ceramics. Atomic number 3; atomic weight 6.941.

Noble gases: Any of the six gases - helium, neon, argon, krypton, xenon, and radon. The outermost electron shell of atoms of these gases is full, so

they do not react chemically with other substances except under distinct special conditions.

Periodic Table: A table that organizes the elements by arranging them in order of increasing atomic number. Elements with similar properties are

arranged in the same column (called a group), and elements with the same number of electron shells are arranged in the same row (called a period).

Valence Shell: An electron in one of the outer shells of an atom that can participate in forming chemical bonds with other atoms.

VOCABULARY

Prior to viewing this video, students should have some understanding of the following Benchmarks for Science Literacy, Oxford University Press, which are excerpted and,

in some cases, abbreviated below. Refer to the Benchmarks for more information.

Benchmark 4.  The Physical Setting
Section D:  The Structure of Matter Grades 6-8

Ŷ Chemical elements are those substances that do not break down during normal laboratory reactions involving such treatments as heating, exposure

  to electric current, or reaction with acids. All substances from living and nonliving things can be broken down to a set of about 100 elements, but

  since most elements tend to combine with others, few elements are found in their pure form.

Ŷ There are groups of elements that have similar properties, including highly reactive metals, less-reactive metals, highly reactive nonmetals (such

  as chlorine, fluorine, and oxygen), and some almost completely nonreactive gases (such as helium and neon).

Ŷ If samples of both the original substances and the final substances involved in a chemical reaction are broken down, they are found to be made

  up of the same set of elements. 

Ŷ The idea of atoms explains chemical reactions: When substances interact to form new substances, the atoms that make up the molecules of the

  original substances combine in new ways.

Benchmark 4.  The Physical Setting
Section D:  The Structure of Matter Grades 9-12

Ŷ Atoms are made of a positively charged nucleus surrounded by negatively charged electrons. The nucleus is a tiny fraction of the volume of an

  atom but makes up almost all of its mass. The nucleus is composed of protons and neutrons which have roughly the same mass but differ in that

  protons are positively charged while neutrons have no electric charge.

Ŷ When elements are listed in order by the masses of their atoms, the same sequence of properties appears over and over again in the list

*Benchmarks can be found at www.project2061.org/tools/benchol/bolintro.htm 

ADVANCED ORGANIZERS 

The elements on the periodic table are organized in specified in rows, also called periods (horizontally), according to increasing atomic

number. The vertical classifications are called groups. Some of the notable groups of elements include the column 1 alkali metals, and

the alkaline earth metals in column 2, the halogens in column 17, and the column 18 noble gases. 

Metals are in categories on the left of the periodic table, while nonmetals are located on the right. Some elements in the middle are

called metalloids because they have characteristics of both metals and nonmetals.

Many of the common metals, such as copper, iron, silver and gold are called transition metals and are located in the center of the

periodic table. The two rows below the main body of the table are called the lanthanide and actinide series. They include the very

heavy metallic elements, such as uranium and plutonium.

This episode gives an in depth analysis two elements that appear next to each other on the Periodic Table: the elements lithium (Li)

and beryllium (Be). Due to lithium’s reactive properties, it is utilized in batteries, nuclear fusion reactions, and thermonuclear weapons.

Beryllium combines with many non-metals to form binary compounds, such as beryllium oxide (BeO), a white solid that has a high
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