Atoms and the Periodic Table Reading and Questions
Directions-Take notes on everything below the line for your starter next class, use the questions to quiz yourself after you take your notes.
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A Bit of History

As a thought experiment Democritus, (the dude pictured here)       imagined what would occur if a person kept hacking away at an object making it smaller and smaller.  He believed that at some point you would not be able to break down the object further and you would be left with only indivisible pieces.  In greek, atomos means indivisible, and the term atom for the smallest part of an element that still retained all the properties of said element was adopted.  
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In the year 1827, Robert Brown 
________________________________________________________________________________________________

Two Atomic Models  

The above examples, are just a few of the many scientists who contributed to the discovery of the atom.  Its atomic structure also evolved as scientists gathered more evidence and technology improved.  Bohr built the model that we so often see that shows the atom with concentric circles (energy levels) surrounding a nucleus (protons and neutrons).  This model is useful for discussing atoms and how atoms chemically bond, but it is not the most accurate version. The most accurate version of the atom we have today is Schrodinger’s.
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While experimenting, Schrodinger discovered that electrons act like waves or particles depending upon the circumstances in which they are placed.  He discovered that electrons exist within a cloud of probability around the nucleus of an atom.  This probability cloud is what we use today to show where electrons of particular energy levels might be found.    
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Bohr Model
Schrodinger’s Model
Structure of an Atom
All atoms have a nucleus made up of protons and neutrons 

(Exception = hydrogen. It often just has a proton for a nucleus)

Protons are positively charged

Electrons are negatively charged

Neutrons are neutral (they have no charge)

Valence Electrons- Electrons on the outer energy level – These interact with other atoms during chemical reactions

How can scientists identify what atom they have if they all have the same parts?  An atom is defined by the number of protons it contains.
Periodic Table – A Logical Arrangement of Atoms
"I saw in a dream a table where all elements fell into place as required. Awakening, I immediately wrote it down on a piece of paper, only in one place did a correction later seem necessary."— Mendeleev, as quoted by Inostrantzev
Around 1868, Dimitri Mendeleev while attempting to arrange the elements based on their chemical properties noticed several patterns that led him to create his periodic table.  He used the atomic mass to arrange his elements and this led to a mostly correct table.  Henry Moseley in 1913 using an electron gun that he fired at atoms, found that the number of protons directly mapped to the correct positioning of an atom in the periodic table.  Thus, we use the number of protons to identify an atom and that is why the number of protons is the atom’s unique atomic number.  
Important Patterns in the Periodic Table for the first 18 Elements
1. The number of valence electrons are equal to the group/column number (1-8)
2. Valence electrons define how an atom will react chemically with other atoms. Thus, all atoms in the same group have similar chemical properties
How to Read the Periodic Table
                                               Atomic Number


Number of Protons

Number of Electrons (before any chemical reactions)


Element Symbol

Element Name

Atomic Mass = Number of Protons + Neutrons 
Questions to Help Guide Your Studying/Note taking. 

If you can answer these questions using your notes than you are prepared for you starter.
1. Describe the Bohr model and the Schrodinger model.  Explain how each model is useful to scientists.
2. Draw out an atom using the bohr model.  

3. Label the drawing and define all of the following

a. Protons

b. Electrons

c. Neutrons

d. Nucleus

e. Energy Levels

f. Valence Electrons

4.  What is a valence electron and why are they chemically important?

5. Elements are grouped into columns on the periodic table based.  Explain why elements are grouped in this way.

6. Looking at Nitrogen on the periodic table and answer the following about the atom:

a. Atomic Number

b. Atomic Mass

c. Number of Protons

d. Number of Electrons

e. Number of Nuetrons
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