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Until a Russian Chemist by the name of Dmitri Mendeleev began organizing elements into what we now know as the Periodic Table of Elements, elements were being organized by scientists in simple alphabetical order.   This may have made the names of the elements easy to memorize, but it was confusing to scientists who worked with elements because the properties and the way in which the elements behaved and reacted was very disorganized.  

What Mendeleev did was to arrange the elements according to their atomic mass in a way that pattern occurred in which elements with similar properties were grouped together.  This was important in a couple of ways.  First, elements that had similar properties could be grouped in a way that made sense to those who actually used them in experiments.  Secondly, with Mendeleev’s periodic table, he could then make accurate predictions of elements yet to be discovered.  He was able to do this because of the gaps found in his original table of 64 elements (there are now 92 naturally occurring elements as well as additional man-made elements).

Here is a copy of a modern periodic table of elements;

[image: image1.jpg]THE PERIODIC
TABLE





Before Mendeleev’s periodic table, some scientists were already trying to organize elements into groups or families with similar properties.   With Mendeleev’s table, these were usually determined by the number of electrons in the outer electron shell, and were grouped into vertical rows.
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If you look at the top of your periodic table, each row is identified by number.  There are 18 different rows or 18 different “families”.  These families are as follows;
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Row 1 – Alkali Metals  
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Row 2 - Alkaline Earth Metals 
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Rows 3 to 12 – Transition Metals
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Row 13 – Boron Group

Row 14 – Carbon Group



Row 15 – Nitrogen Group



Row 16 – Oxygen Group


Row 17 – Halogen Family


Row 18 – Noble Gases

Most elements behave in predictable and common ways, however, Hydrogen is a bit different.  It is often described as being a “family of one”, because in some reactions it acts like a metal and in other reactions it act like a non-metal.  Like alkalis, hydrogen has one electron in its outer orbit making it a very versatile or accommodating element.  In fact almost all of the Hydrogen found on Earth exists in a combination with other elements (H20 anyone?).  Hydrogen is one of the main elements in all organic living material (both plant and animal) as well as their fossils (petroleum, coal and natural gas).

As a gas Hydrogen is one of the least dense or “lightest” of all the other gases which made it ideal for balloons, but was dropped as the commercial gas choice for balloons after the Hindenburg accident, because it is also highly flammable.

The modern arrangement of the periodic table of elements is both useful and organized.  It groups like elements together into families (columns) and into periods or rows.  The rows, starting at the top link elements that may be in different families, but still have similarities.  The first row, or period, consists of Hydrogen and Helium.  The second row contains eight elements, starting with lithium and ending with neon.  As you go from left to right within a row (period), the elements gradually change from metallic (lithium) to non-metallic (fluorine), then finally to the noble gases (neon).

The periodic table of elements is a useful tool for scientists and lay-persons alike.  By understanding how the table is organized we can better understand the properties and behaviors of the world’s elements.
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Vocabulary – Use your readings, a dictionary, a textbook or an encyclopedia to provide definitions for the following terms;

Periodic Table of Elements

Families




Periods

1. Answer the following questions using COMPLETE SENTENCES;
a. Who was responsible for the creation of the first “modern” table of elements?  What did he do that was different? (2 mks for the quality of your response and inclusion of details)

b. In your own words, describe the differences between two elemental “families”.  Be descriptive. (2 mks for quality of explanation and inclusion of details)

c. List the elements in the third row of the periodic table.  (2 mks for your complete list and neatness)

d. Explain why Hydrogen is considered to be a family of one. (2 mks for quality of explanation and inclusion of details)

2. Using the blank outline provided, complete your own table of elements.  
You will receive 5 marks for a complete table
Total: ____ / 16
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Have 1 electron in their outer shell.


React with water to release hydrogen gas


The most reactive metals





Have 2 electrons in their outer shells.








Have 2 electrons in their outer shell


Commonly have more than one oxidation number.


Form compounds that are brightly colored





Have 3 electron in their outer shell.


Includes Aluminium which is the most abundant metal and third most abundant metal in the Earth’s crust.





Have 4 electrons in their outer shell.


Carbon's unique characteristic of bonding to itself is responsible for complex molecules composed of long chains of carbon atoms. 


Includes Silicon which is the second most abundant element in the Earth's crust.








5 electrons in their outer energy level. 


Includes Nitrogen which is the most abundant element in the Earth's atmosphere.





- Have 6 electrons in their outer shell.





7 electrons in their outer energy level.


Halogens easily combine with metals to form salts.


Most reactive of all nonmetals








8 electrons in their outer energy level. 


Because of their electron arrangement Noble Gases are almost complete inactive, "inert". 


All members of the family are colorless gases.


Argon is the most abundant Noble Gas, making up almost one percent of the atmosphere. 
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