How is the Periodic Table of Elements Organized?

Is there any rhyme or reason to how the periodic table is organized?  Did Dmitiri Mendeleev have an order to his system when he made the periodic table?  

Let’s find out!

To answer the questions above, you need to learn how to draw a bohr model of one atom of an element.  Neils Bohr, a chemist, began drawing models of atoms to help understand the behavior of elements.  These models are not representative of a real atom, but they do have some similarities.  Real atoms have an extremely small nucleus, made of protons and neutrons.  This extremely small nucleus is surrounded by electrons that move very quickly in somewhat random patterns.  Because the electrons move so fast, they form a cloud.

In the Bohr model of the atom, the nucleus is drawn quite large.  Additionally, the electrons in the Bohr model move in neat circles, which is unlike the real atom.  The real atom does have various energy levels where electrons tend to gather.  This parallels the Bohr model’s neat electron energy levels.  

                            Bohr Model




Electron Cloud Model
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How to Draw a Bohr Model…
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The information needed to draw a Bohr model of any atom is on the Periodic Table.  Let’s look at Nitrogen…


Atomic Number (Number of Protons)

Atomic Symbol (If there is one letter for the symbol, it will be   

                         Capitalized. If there are two letters, the first 



    will be capitalized and the second will 



    always be lower case.

Atomic Mass  (Protons + Neutrons) & (Weight of nucleus) 

Since we know the atomic number is 7, we know a nitrogen atom has 7 protons.  To determine the number of neutrons, we do the following…

1) Round the atomic mass to the nearest whole number.  Since 14.01 is less than 14.5, we will leave it as 14.  If the mass were 14.67, we would round to 15.

2) Take the rounded atomic mass (14) and subtract the atomic number (7).  

14    (Protons + Neutrons)

- 7    (Protons)




 7      Neutrons

Now, we know a nitrogen atom has 7 protons and 7 neutrons.  To determine the number of electrons, remember this easy rule.

In a regular atom of an element, the protons will always equal the electrons.

Now, we know a nitrogen atom has 7 protons, 7 neutrons, and 7 electrons.  

More rules… 

Remember, electrons are in energy levels that make up the electron cloud.  

· The first energy level can hold up to 2 electrons.  

· The second energy level can hold up to 8 electrons

· The third energy level can hold up to 8 electrons also.  

· The first energy level must be full before electrons begin filling the second energy level, and so on.  

For a nitrogen atom…





                         7P

                         7N



How is the Periodic Table Organized?

Name________________________________

Directions:  Using the attached bohr model outlines, draw bohr model atoms of elements 1-20 on the Periodic Table.  You will have a total of 20 atoms drawn.  

Under each atom, write the element name.

Next, cut out the 20 atoms, so each element name can be seen. 

Now, organize the atoms as they are on the periodic table.  Tape them together, so you have a periodic table made out of your 20 atoms.  Look closely to see how the atoms are organized.

Conclusion Questions: (Answer in complete, restated sentences.)

1) How are atoms in the same period similar to each other?

2) How else are atoms organized on the periodic table?

3) How is Carbon different from Nitrogen?

4) What does an atom of Phosphorus become if it loses a proton from the nucleus?

5) The only atoms that are stable and do not react with other atoms are the elements in period 8.  Look closely.  What makes these atoms stable and unreactive?
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