The Periodic Law
History of the Periodic Table
-Dmitri Mendeleev organized the elements according to their properties. He placed the name of each element on a card along with the atomic mass and a list of its observed physical and chemical properties. Surprizingly, Mendeleev never won a Nobel Prize.

-Henry Moseley found that elements fit better in the periodic table when they were arranged by atomic number or the number of protons.

-The periodic law states that the physical and chemical properties of the elements are periodic functions of their atomic numbers. 

The Modern Periodic Table
-The periodic table is an arrangement of the elements in order of their atomic numbers so that elements with similar properties fall in the same column or group.

· Noble Gases-Lord Rayleigh and Sir William Ramsay discovered Ar, and later Ramsay showed that He exists on Earth. In order to fit these in the periodic table, he placed this group between Groups 17 and 1. Kr and Xe were discovered by Ramsay as well, and Rn was discovered by Friedrich Ernst Dorn.

· Lanthanides-14 elements with atomic numbers from 58-71. Added to the periodic table in the early 1900s. Very similar in chemical and physical properties.

· Actinides-14 elements with atomic numbers from 90-103. 

· Periodicity-The atomic number of each successive element is 8,18,18,32.
Periods and the Blocks of the Periodic Table

· Period 1 holds 2 electrons

· Period 2 holds 8 electrons 

· Period 3 holds 8 electrons

· Period 4 holds 18 electrons

· Period 5 holds 18 electrons

· Period 6 holds 32 electrons

· Period 7 holds 32 electrons

-The period of an element can be determined from the element’s electron configuration.

s-Block Elements:  Groups 1 and 2
-Chemically reactive metals

Group 1

-Alkali metals

-More reactive than Group 2

-Contain a single s electron

-Silvery appearance and soft to cut with a knife

-Stored in kerosene because they react strongly with water

-Not found in nature as free elements

Group 2

-Alkaline-earth metals

-Pair of electrons in outermost sublevel

-Harder, denser, and stronger than the alkali metals

-Higher melting points than the alkali metals

-Too reactive to be found in nature as free elements

Hydrogen and Helium

-Hydrogen makes up 76% and helium makes up 23% of the mass of the universe

-Hydrogen is a unique element with properties that do not closely resemble those of any group

-Helium has its highest energy level filled and is very stable, which is why it is grouped with the noble gases.

d-Block Elements
-10 electrons possible in each d sublevel

-d-elements do not necessarily have identical outer electron configurations (Ni, Pd, Pt, Cu, Cr, Nb, Ag, Au, Uun, Uuu

-Known as the transition elements
-Good conductors of electricity and have a high luster

-Less reactive than the alkali and alkaline-earth metals

-Palladium, platinum, and gold are the least reactive of all the elements

p-Block Elements

-Groups 13-18 except He

-The total number of electrons=group number minus 10

  Ex: Group 17 (17-10=7 electrons)

-To right of the stair-step line includes all nonmetals except H and He. 

-All six metalloids are along the stair-step line (B, Si, Ge, As, Sb, Te). They are brittle solids with some properties of metals and nonmetals. Metalloids have electrical conductivity between that of metals (good conductors) and nonmetals (poor conductors).

-Metals to the left of the stair-step line. They are harder and denser than the s-block, but softer and less dense than the d-block. Found in nature as compounds except bismuth and are stable in the presence of air.
-Group 17 is known as the halogens (most reactive nonmetals)

f-Block Elements
-Wedged between Groups 3 and 4

-Lanthanides are shiny metals

-Actinides are radioactive
