Study guide:  Atoms and Periodic Table

All matter is made up of atoms. 

· Atoms are the smallest particle of matter that maintains characteristics of a specific type of matter.

· The structure of atoms influences the properties of matter.

· Atoms are made up of particles including protons, neutrons and electrons.  

· Protons & neutrons make up the small center (nucleus) of an atom.  

· Protons have a positive electric charge (symbol +).

· Neutrons have no electric charge (they are neutral).  

· Electrons move in the space outside the nucleus.  

· Called an electron cloud

· They move rapidly around the nucleus.  

· They have a negative electric charge 

· (Symbol e-  or sometimes just -).

· Atoms are electrically neutral because the protons and electrons cancel each other out.

· An atom is made up mostly of empty space.  

· Example:  

Elements are pure substances made up entirely of one type of atom. (Examples:  oxygen, iron)

· The type of element is identified by the number of protons the nucleus of the atom.  (Atomic number)



(Examples:  oxygen – 8 protons, gold – 79 protons)

· The number of neutrons can vary.  

· Atoms with the same number of protons, but varying numbers of neutrons are called isotopes 

(Example:  carbon-12, carbon-13, carbon-14)

· Isotopes have varying atomic masses. (protons plus neutrons)

Dmitri Mendeleev, a Russian scientist discovered patterns that applied to the known elements known in his day (1869).  

· Some elements have similar characteristics.  

· He grouped elements according to their similarities and in order by atomic mass.  

· This allowed scientists to predict the discovery of more elements with similar properties in the future.

· Designed the first periodic table.  

(Periodic means in a regular, repeating pattern.)

A British scientist, Henry Moseley (1913) discovered a way to measure the positive charge on an atom’s nucleus (atomic number).  

The periodic table is now arranged in order of atomic number.  


(This pattern fits better.)

The periodic table organizes data about known elements.  

It classifies elements by common characteristics.  


Each square (cell) represents data for one element.

· The name of the element is written somewhere in the square.

· The atomic symbol consists of one, two or three letters representing the element.

· The first is always capitalized, the second and third are always lower case.

· The atomic number (usually at the top of the square) indicates the number of protons in the nucleus of the particular type of atom.  

· The number of protons determines the type of atom.  

· The number of electrons in an atom is normally equal to the number of protons; therefore the atomic number indicates the number of electrons as well as the number of protons.

· The atomic mass (usually at the bottom) represents the total average mass of the type of atom. (Includes isotopes)

· (protons + neutrons)

· Some elements have more than one isotope.  

· To determine the number of neutrons in a particular type of atom, subtract the atomic number from the whole number portion of the atomic mass.  

Organization of the periodic table of elements:

     Each row is called a period.  Each column is called a family or group. 

· These are organized by common properties (characteristics) of elements.  The properties of elements are determined by the number of electrons and position of the electrons in the type of atom.

· The groups (families) are organized by reactivity of elements.  This is determined by the number of electrons available to bond with other atoms.

· Group 1 (column 1) – alkali metals (very reactive; one electron to bond)

· Group 2 (column 2) – alkaline earth metals (two electrons to bond; less reactive than group 1

· Group 3 through 12 – transition metals (includes lanthanide and actinide elements that fit at the base of the table.)

· Stair step in groups 13 through 16 - Metalloids – have characteristics of both metals and non metals

· Except aluminum
· Group 17 – halogens (very reactive; gain electrons)

· Group 18 – noble gases (stable; non-reactive)

     Chart is coded to classify elements as metals, nonmetals, or metalloids.  

· Metals - The elements on the left side of the table.

· Usually three or fewer electrons available to bond.  (Tend to loose electrons)

· Usually shiny; good conductors of heat and electricity; malleable

· Nonmetals – The elements on the right side of the table.

· Usually gain electrons; (except noble gases)

· Metalloids – touching the stair step (except aluminum)

· Have characteristics of both metals and non-metals

     Table is coded to indicate whether an element is a solid, liquid or gas in its natural state.

Elements, Compounds and mixtures.
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