Section 5.1
Mendeleev arranged the elements into rows in order of increasing mass so that elements with similar properties were in the same column. 

Mendeleev’s Prediction

   At the time Mendeleev made his table,

·  Only 63 elements known

·  many elements were not discovered

·  placed elements on table, left several gaps

Period

· regular, repeating pattern

· class, hockey, library, sentence

· A periodic table is an arrangement of elements in columns, based on a set of properties that repeat from row to row.

Section 5.2

In the modern periodic table, elements are arranged by increasing atomic number (number of protons). 

Properties of elements repeat in a predictable way when atomic numbers are used to arrange elements into groups. 
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Sodium Magnesium Aluminum Silicon
22.990 24.305 3B 4B 5B 6B 7B 8B 1B 2B 26.982 28.086
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
K Ca Sc T Vv Cr | Mn | Fe | Co Ni Cu | Zn | Ga Ge | As
Potassium Calcium Scandium Titanium Vanadium Chromium Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic
39.098 40.08 44.956 47.90 50.941 51.996 54.938 55.847 58.933 58.71 63.546 65.38 69.72 72.59 74.922
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
Rb | Sr Y Zr ' Nb | Mo Te | Ru | Rh | Pd | Ag | Cd | In | Sn | Sb | Te
Rubidium Strontium Yttrium Zirconium Niobium Molybdenum | Technetium Ruthenium Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellurium
85.468 87.62 88.906 91.22 92.906 95.94 (98) 101.07 102.91 106.4 107.87 112.41 114.82 118.69 121.75 127.60
55 56 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85
Cs | Ba Lu | Hf | Ta | W | Re | Os | Ir Pt | Au | Hg | TI | Pb | Bi | Po @ At
Cesium Barium Lutetium Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine
132.91 137.33 174.97 178.49 180.95 183.85 186.21 190.2 192.22 195.09 196.97 200.59 204.37 207.2 208.98 (209) (210)
87 88 103 104 105 106 107 108 109 110 111 112 114
Fr Ra || r [Rf Db | Sg Bh | {s | Mt Ds | Rg |Uub Vg
Francium Radium Lawrencium |Rutherfordium| Dubnium Seaborgium Bohrium Hassium Meitnerium | Darmstadtium | Roentgenium | Ununbium Ununquadium
(223) (226) (262) (261) (262) (263) (264) (265) (268) (269) (272) (277)
*Name not officially assigned.
Lanthanide Series
57 58 59 60 61 62 63 64 65 66 67 68 69 70
la | C¢e | Pr - Nd [Pm | Sm | Eu | Gd | Tb | Dy | Ho | Er  Tm | Yb
Lanthanum Cerium Praseodymium| Neodymium | Promethium Samarium Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Ytterbium
138.91 140.12 140.91 144.24 (145) 150.4 151.96 157.25 158.93 162.50 164.93 167.26 168.93 173.04
Actinide Series
89 90 91 92 93 94 95 96 97 98 99 100 101 102
Ac | ' Th Pa | U Np |Pu Am  Cm Bk | G | Es | fm @ Md | No
Actinium Thorium Protactinium Uranium Neptunium Plutonium Americium Curium Berkelium Californium Einsteinium Fermium Mendelevium Nobelium
(227) 232.04 231.04 238.03 (237) (244) (243) (247) (247) (251) (252) (257) (258) (259)





Period

· horizontal rows across the table of elements

· based upon the # of energy levels
· across a period from left to right, the elements become less metallic and more nonmetallic in their properties.



- metallic means active 
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Groups  
·  vertical column in the periodic table

·  sometimes called families

·  based upon the electrons in the last energy level 
· similar electron configurations means similar chemical properties in a group
· This pattern of repeating properties is the periodic 
An atomic mass unit (amu) is defined as one twelfth the mass of a carbon-12 atom.
Elements are classified as metals, nonmetals, and metalloids
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Metals
·  majority of the elements

·  good conductors of electric current and heat

·  high luster, shiny 

· Except for mercury, metals are solids at room temperature. 
· Most are malleable. video 
· Many are ductile (drawn into thin wires) (hairdryer video)
Transition metals 

·  groups 3 through 12 

·  were among the first elements discovered

·  form compounds by giving electrons from next to last energy level

· ability to form compounds with distinctive colors
Nonmetals
·  properties opposite to those of metals

·  usually dull in luster
·  poor conductors of heat and electric current. 

·  low boiling points

·  many are gases at room temperature

·  the solids at room temperature tend to be brittle

Metalloids
·  located between metals and nonmetals

·  properties that fall between those of metals & nonmetals 

·  ability to conduct electric current varies with temperature
Section 5.3

valence electron

·  electron that is in the highest occupied energy level

·  electrons in the last energy level

-
“A” groups on table are numbered from 1 through 8

- 
group # based on # of valence electrons

· Valence electrons play a key role in chemical reactions. 
· Properties vary across a period because the number of valence electrons increases from left to right.
The Alkali Metals
· Group 1A 

· 1 valence electron

· extremely reactive

· found in nature only in compounds

· produce hydrogen gas when in contact with water

· larger number of energy levels means greater reactivity 

· sodium is soft enough to cut with a knife

- 
reacts with water to produce hydrogen
- 
Enough energy produced to burn hydrogen 
Sodium reacts violently with water and releases enough energy to ignite the hydrogen gas that is produced. 

Sodium and potassium are stored under oil to keep them from reacting with the oxygen and water vapor in air. 
Cesium is so reactive that it is usually stored in a sealed glass tube containing argon gas.
The Alkaline Earth Metals
· Group 2A

· 2 valence electrons

· less metallic than alkali metals
· harder than metals in alkali metals

· m.p. of magnesium is 650°C

-
m.p. of sodium — 98°C.

The Boron Family
· Group 3A contains 

· 3 valence electrons

· the metalloid boron

· aluminum 

· (metalloid by location, but a metal)

· gallium, indium, and thallium

· aluminum most abundant metal in the earth’s crust 

The Carbon Family
· Group 4A 

· 4 valence electrons 

· Elements bond to metals/nonmetals or elements in own family

-
oil (carbon) = $$$

· contains 
· 1 nonmetal (carbon)

· 2 metalloids (silicon and germanium)

· 2 metals (tin and lead)

Silicon 

·  2nd most abundant element in Earth’s crust

·  sand SiO2
The Nitrogen Family
Group 5A contains 


- 2 nonmetals (nitrogen and phosphorus)


- 2 metalloids (arsenic and antimony)


- 1 metal (bismuth) 


- elements contain 5 valence electrons

- nitrogen typically unstable in a compound
- Nitrogen is a nonmetal gas

- Nitrogen forms diatomic molecules

· In pure form, 2 atoms bond together

· 7’s run wild on periodic table

- Nitrogen is most abundant element in the atmosphere (78%)

- arsenic is a poisonous metalloid

- phosphorus is a solid nonmetal

- bismuth is a dense metal

Transition Metals
· Group 3 through 12 

·  1 or 2 valence electrons

·  will lose electrons from 2nd to last level

·  iron 

· Used in production of steel

· Needed in diet in small amounts

The Oxygen Family
Group 6A contains

·  3 nonmetals

·  2 metalloids

·  6 valence electrons

·  oxygen forms a diatomic molecule

·  oxygen the most abundant element in the earth’s crust

·  2nd most abundant element in the atmosphere (21%)

·  combines with almost every element on table

The Halogens
· Group 7A are called halogens.

· 7 valence electrons

· contains an element in each phase

· At room temp, chlorine (gas), bromine (liquid), & iodine (solid)

· 1st four elements form diatomic molecules
· combine with metals to form salts 

The Noble Gases
· Group 8A are called noble gases 

·  Helium has 2 valence electrons (only 1 level)

·  Each of the other noble gases has an octet
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