TEST 7:  PERIODIC TABLE
1. The elements on the periodic table are arranged in order of increasing atomic number.

2. Metals lose electrons to form positive ions. (cations)  Most of the elements on the periodic table are metals. (2/3 of the chart)  They are found to the left of the staircase.  (except Hydrogen is a nonmetal)  Most active metal found in the lower left. (Fr)
3. Properties of metals:

· Metallic luster (shine)
· Good conductors of heat and electricity
· Malleable (ability to be pounded into sheets) 
· Ductile (ability to be pounded into thin sheets)
· Low ionization energy (energy absorbed when electrons are lost-table S)
· Low electronegativity (measures the attraction of an atom for a shared pair of electrons –table S)
· Solids at room temperature, except mercury which is a liquid
4. Nonmetals gain electrons to form negative ions. (anions)  They are found to the right of the staircase.  (about 1/3 of all the elements) Most active nonmetal is in the upper right hand corner.  (F—do nor consider the noble/inert gases)

5. Properties of nonmetals:
· Dull
· Brittle
· Poor conductors of heat and electricity in all phases
· Low melting and boiling points
· High electronegativity
· High ionization energy
· Solids, liquids (Br) and gases (group 18, H, F,Cl, N and O) at room temperature
6. Metalloids have properties of metals and nonmetals.  They border the staircase. (For example:  B, Si, As, Te, Ge, Sb)

7. For groups 1,2 and 13-18 on the periodic table, elements within the same group have the same number of valence electrons (He is an exception) and therefore similar properties. 

8. Alkali metals (Group 1)
· Have one valence electron

· Theses are the most reactive metals in any period.

· They exist as compounds in nature, never found uncombined.  

· They are obtained in their free state by electrolysis of their molten salts.

· They react violently with water to produce hydrogen gas.

9. Alkaline Earth Metals (Group 2)
· Have two valence electrons
· Active metals, but not as active as a group 1 in the same period
· They exist as compounds in nature, never found uncombined
· They are obtained in their free state by electrolysis of their molten salts.
10. Halogens (Group 17)

· Have seven valence electrons
· They are the most reactive nonmetals in any period.
· They contain elements in all three phases of matter (at STP F2 and Cl2 are gases, Br2 is a liquid, and I2 is a solid—due to increasing van der waals forces)
· They exist as compounds (salts), never found uncombined
11. Noble gases (Group 18)
· Have complete valence shells (He 2 valence electrons, rest have 8)
· They are considered not reactive and exist as the monatomic gases

· The larger ones can bond with fluorine (XeF6)
12. Transition metals

· Groups 3-11
· Form colored compounds in solution
· Have multiple oxidation numbers
13. Atomic Radius

· Listed on table S
· In a period the atomic radii decreases due to an increase in nuclear charge (more protons pulling tighter on the electrons)
· In a group the atomic radius increases due to an increase in the number of principal energy levels
14. Ionic radius

· Not on table S
· Metals lose electrons to form positive ions.  Therefore their ionic radius is smaller than their atomic radius.  (ex.  Na+ is smaller than Na because it lost 1 electron)
· Nonmetals gain electrons to form negative ions.  Therefore their ionic radius is larger than their atomic radius.  (ex.  F-1 is larger than F because it gained one electron)
15. Electronegativity

· Listed on table S
· Electronegativity measures the attraction for electrons in a chemical bond.  The higher the value (F—4.0) the stronger the attraction.
· In a period the electronegativity increases because they have more valence electrons and a stronger attraction for electrons to complete their valence shell.
· In a group the electronegativity decreases because the atoms are larger and it is easier to lose than gain electrons.
16. First Ionization Energy

· Listed on table S
· Ionization energy is the amount of energy needed to remove the most loosely bound electron from a neutral gaseous atom
· In a period the ionization energy increases because there are more valence electrons and therefore they are less likely to lose electrons.
· In a group the ionization energy decreases because the atoms are larger and it is easier to lose electrons.
17. Metallic character
· In a period the metallic properties decrease.  (nonmetallic increase)
· In a group the metallic properties increase  (nonmetallic decrease)
18. Diatomic Elements  H2, F2, Cl2, Br2, I2, N2, and O2.  (form a “7” on your chart)

19. Allotropes are elements that can exist in two or more forms in the same phase.  They have different chemical and physical properties.  (ex.  C as graphite/diamond and O as oxygen and ozone)
