
 Atomic Structure & the Periodic 

Table 

 



Structure of the Atom 

 



Symbols 

• Symbols are used to represent different 

elements.  Example: C carbon, Al 

aluminum 

• Some symbols are from the Latin 

words.  Example:  sodium – natrium 

symbol Na; silver or argentum symbol 

Ag 



Atoms 

• Nucleus 

• Electron Cloud 



Nucleus 
• Contains the mass 

of the atom 

• Protons are 

positively charged 

with a mass of 1 

AMU 

• Neutrons are neutral 

with a mass of 1 

AMU 

• Atomic # is equal to 

the number of 

protons 



• The number of electrons are equal to the number of 

protons if the atom is neutral 

• Electrons are in a cloud around the nucleus of the 

atoms 

• Electrons have a negative charge and almost no mass 

 

 

 

What is the name of the particle that moves around the nucleus with a 

negative charge?* 

Electron Cloud 



Particle’s Relative mass Charge 

& Location  

 
Location Charge Mass 

Proton Nucleus  Positive  1 Atomic 

mass unit 

Neutron Nucleus No charge 1 atomic 

mass unit 

Electron Electron 

Cloud 

Negative Almost no 

mass 



Models of the atom 

 



Neils Bohr Model 

• in 1913 Neils Bohr 

imagined that an 

atom was a nucleus 

with electrons 

moving around it in 

a well-defined path. 



The Electron Cloud Model 
• Electron Cloud Model is 

the modern model of 

the atom 

• Electron Cloud Model is 

a very small nucleus 

with electrons moving 

around the nucleus 

near the speed of light 

• The diameter of the 

nucleus is 1/100,000 the 

size of the electron 

Cloud 



Electron Probability  

• Electron Cloud probability is the 

mathematically calculated area that an 

electron could be found 

• Electrons are in energy levels around 

the nucleus 



Electrons in Energy Levels  

• Energy level in Atom Maximum number of 

Electrons:  

– 1rst 2 electrons   

– 2nd 8 electrons 

– 3rd 18 electrons  

– 4th 32 electrons 

• To calculate how many electrons each 

energy level can hold you use the equation 

2(energy level)2 or 2n2 

How many electrons can each energy level hold?* 



Sublevels 

• The energy levels 

also have sublevels 

 



Smaller particles of matter  

• Quarks 

• Discovered by firing 

subatomic particles 

at matter  

• read pages 276 & 

277 





Masses of Atoms 

• Atomic mass 

– Proton has a mass of 1AMU 

– Neutron has a mass of 1 AMU 

– Electron has very little mass compared to 

a proton or a neutron 



Mass # 

• The atomic mass number is then the # 
of protons + the # of Neutrons 

• The number of neutrons is the mass 
number minus the atomic # (Atomic # is 
the # of protons) 

 

 

 
How do you calculate the number of protons neutrons and electrons?* 



Isotopes  

• Same number of protons (same element) but 

different number of neutrons 

• The # of protons is what determines what an 

element is 

• Carbon – 12 would have 6 protons and 6 

neutrons 

• Carbon – 14 would have 6 proton and 8 

neutrons 

 





Atomic Mass  

• The atomic mass given on the periodic 

chart is the average of the masses of all 

isotopes (Average Atomic Mass) 

Name 

 
Atomic mass 

 

Atomic # 

 
# of protons 

 
# of neutrons 

 

Hydrogen-1 

 
  

 
  

 
  

 
  

 

Hydrogen-2 

 
  

 
  

 
  

 
  

 

Hydrogen-3 

 
  

 
  

 
  

 
  

 



The Periodic Table 
• Structure of the periodic 

table 

• Dmitri Mendeleev a Russian 
chemist arranged elements 
on the chart in the late 1800 

• He put elements in horizontal 
rows called periods. 

• He put elements with similar 
properties in groups or 
columns and predicted the 
discovery of more elements 
and their properties 

• Mendeleev’s chart needed 
some changes to make it 
correct, because he placed 
the in order of increasing 
atomic mass 



Modern Periodic Table 

• used the number of protons and 

electron arrangement to place the 

elements in their proper place 

 



Reading the periodic Table 
• Metals are to the left of the stair step 

• Nonmetals are to the right of the stair step 

• Metalloids that have properties of both metals and 
nonmetals border both sides of the stair step 
 



Reading the periodic Table 
• Transitions elements are between groups 2 & 13 

• Lanthanides and actinides are found at the bottom of 

the periodic table 



Reading the periodic Table 

• Groups are vertical columns on the periodic 
table 

• All elements in group have same # of 
electrons in the outer energy level 

• As you go down in a group each element 
gains energy 

• Groups are many times called families 
because elements react similarly 
 

Where are the metals on the periodic chart?* 

Where are the nonmetals on the periodic chart?* 

 



Reading the periodic Table 
• Group 1 have 1 electron in their 

outer energy level (alkali metals) 

• Group 17 have 7 electrons in their 
outer energy level (halogens 

• Group 18 have eight electrons in 
their outer energy level (noble 
gases) 
– Eight electrons make them stable 

– Stable octet – eight electrons in 
outer energy level 

 

 

Why are noble gases stable?* 

Why do atoms combine?* 



Quiz 
1. Fill in the following chart. 

 

Location Charge Mass 

Proton     

Neutron 

Electron 



Reading the periodic Table 

• Periods  

– Horizontal rows of elements 

– Energy levels 

 

 

 
Explain why the periodic table is such a useful tool for both 

scientist and students.* 

What do the horizontal rows in the period represent?* 



Chemical activity  

• The way in which atoms react with other 

atoms 

• The activeness of an element is directly 

related to the electron structure of the atom 

• Metals chemical activity increases as atomic 

# increases 

• Nonmetals chemical activity decrease with 

an increase in atomic # 
Where do you find the most active elements on the periodic 

chart?* 



Examples of electron-dot diagrams  

How do you do the electron dot formula for oxygen?* 



http://www.sciencespot.net/Pages/classroom.html 


