PERIODIC TABLE DEVELOPMENT 

PERIODIC: appearing or occurring at intervals.  Why is it labeled the Periodic Table?

DMITRI MENDELEEV
1869
He discovered a basic chemistry principle.  He felt there was a certain __________________with the elements.  He tested his hypothesis that there was a _____________________relationship among the elements.  He set up the periodic table by ____________________________ and left blanks for ________________ ___________________________ (Three were later discovered).

HENRY MOSELEY

1913

He saw some elements were ______________________________ in Mendeleev’s table.  He determined atomic numbers using _________________________.  The elements were placed according to ________________________________.  This was an important change.  This is the _________________ periodic table.

GLENN SEABORG

1940s
The last major change to the periodic table resulted from his work. Starting with ___________________________ in 1940, Seaborg discovered transuranium elements ________________ and reconfigured the periodic table by placing the lanthanide/actinide series at the ________________ of the table.  
THE PERIODIC TABLE ORGANIZATION
COLUMNS: vertical, called ____________________________________________________________; 18 total (8 main ones); Elements in the ________________________________ are not identical, but similar in properties.
ROWS: horizontal, called _____________________;  ___________ total; elements are ______ alike in any way
PATTERN: left side elements are _____________________ solids, far right side elements are _____________________ gases.  Last two rows are ____________________________ elements.  Atomic # increases from ________________ to _________________.
CHARACTERISTICS OF THE PERIODIC TABLE

Gases: 
Liquids: 

Solids: all the rest

Synthetics: artificial elements, called the ______________________________ elements (“after” uranium).  These are made in ______________________ accelerators.
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	 
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 
	 
	 

	 
	 
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	

	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	


VALENCE ELECTRONS
The _________________________________ are the electrons in the __________________________ shell or energy level of an atom. The valence electrons are the ones involved in forming __________ to adjacent atoms. Therefore, the _________________________ of valence electrons is important for determining the _____________________ of bonds an atom will form.
PATTERN:


Group 1: ___________


Group 15:___________
Group 2: ___________


Group 16:___________
Group 13:___________


Group 17:___________
Group 14:___________


Group 18:___________

Valence electrons = electrons in outermost energy level of a __________________________.
Electrons in outermost energy level of a Bohr Diagram = electrons in ____________________________.
SO
_______________________________ = electrons in electron dot diagram
	Element
	Period
	Group
	Valence Electrons
	Electron Dot Diagram

	1.  Sulfur
	
	
	
	


METALS, NONMETALS, AND METALLOIDS
METALS: located on the ___________ side and ____________________; good conductors of ________ and ________________________; hard and shiny (not always silver) - ___________________; can be pounded into different shapes – ______________________; can be drawn into a wire – ______________; high _____________________, high ______________________________; react with ______________ and substances in the ___________________________ (ex.  rusting, tarnishing); has only a ___________ electrons in the outer level; __________________ elements are metals; General rule:  _______________ electrons in outer level are considered to be metals.  Metals have a tendency to _____________ electrons when forming compounds.
NON-METALS: located on the _______________ side (except hydrogen); ___________ conductors of heat and electricity (solids are insulators); ______________________ solids or liquids or gases; __________, shatter _________________; lower _________________, lower ____________________; not as easy to recognize as a group; has more than ______________________ in the outer level.  General rule:  _____________________ electrons in outer level are considered to be nonmetals.  Nonmetals have a tendency to ____________ electrons when forming compounds

METALLOIDS: Sometimes called ______________________; have properties of metals and nonmetals; “___________________”; located on either side of the ______________________; all are _____________, __________________ in color; all are _____________; _____________ conductors (as in semi-conductors), _________________, __________________________.  There are seven:

_______________________ is NOT a metalloid.  ________________________ is sometimes classified as a metalloid.
THE ELEMENT FAMILIES

HYDROGEN – _________valence electron; considered a ____________________;  acts as a metal and a nonmetal; not part of _______________________; most ________________________ element in the universe, ________________________________.
GROUP ONE: _______________________________________



· _________ valence electron; very ________________; Most reactive is _______________; not found in nature by _____________________; low electron affinity; _______________ and _______________________ important to body functions; ____________________  –  most reactive metal, but extremely rare

GROUP TWO _________________________________________



· _________ valence electrons; less reactive, but ______________ to alkali metals; low electron affinity; __________________  –  5th most abundant element on earth  (Lime, calcium chloride, body functions)

GROUPS THREE – TWELVE:__________________________________________


· ______________________________________ valence electrons; they all have properties ____________________ to one another and to other metals:  resistant to ______________, ____________ melting points, ___________________; These metals are less ____________ than Group 1 or 2, and are harder; include __________ (steel), CADMIUM (batteries), ________________ (wiring), COBALT (magnets), _______________ (dental fillings), ZINC (paints), ____________ (jewelry)

GROUP THIRTEEN: __________________________________________


· ___________ valence electrons; includes _________________ and ____________; ______________  –  metalloid; ____________________________  –  most plentiful metal in the earth's crust, has the most practical uses; __________________ – low melting point, component of blue lasers.

GROUP FOURTEEN: ___________________________________________

· __________ valence electrons; generally react by __________________ electrons; consists of a _________________, __________________, and ____________________; ________________  –  most versatile element can form millions of compounds; field of organic chemistry; has several allotropes: graphite, diamond, fullerene, carbon black; _______________  –  second most plentiful element in the earth’s crust (quartz); many industrial uses; ______________  –  toxic; used to be in paint, plumbing, gasoline

GROUP FIFTEEN: ____________________________________


· __________ valence electrons; consists of _______________, ____________________, and a __________________; sometimes will ____________ its five electrons; ______________ –  found in fertilizers, TNT, medicines, proteins; ____________________  –  compounds found in laxatives, cheese, and baking powders

GROUP SIXTEEN: _________________________________


-  
__________ valence electrons; consists of ______________ and ____________________; ________________________  -  very reactive;  most plentiful element in the earth’s crust; forms compounds with practically every element (except neon, argon, and helium); has two allotropes, O2 and O3.
ALLOTROPES: _________________________ of the same element.  Examples: Oxygen,O2 and ozone, O3; Carbon – diamond, graphite, charcoal
DIATOMIC MOLECULES: a molecule that consists of __________ atoms of the _______________ element; there are _______________ diatomic molecules: _____________________________________; Noble gases are ___________ diatomic.
GROUP SEVENTEEN: ______________________________________


· _______________ valence electrons; high electron affinity; ___________________  -  most reactive nonmetal (element) due to its size; most electronegative element; reacts with all elements but neon, helium, and argon; ________________ –  deadly gas; compounds act as bleaching agents and disinfectants; ___________________–  used to disinfect water and wounds (tincture of iodine)

GROUP EIGHTEEN: _______________________________________



· ______________________ gases; ____________ valence electrons (except Helium which has _____________);  have _______________ outer electron configurations and electron energy levels are ______________; low electron affinity; _________________  –  used in scuba diving; balloons; __________________________  –  lighting
INNER TRANSITION ELEMENTS - ____ group number
LANTHANIDES:  
· _________________________ metals with ________________ melting point; high __________________ and conductivity; tend to be mixed together in the same geologic zones and are _______________________ since they are so similar; used in making high quality glass, television screens, lasers, tinted sunglasses, LEDS.
ACTINIDES:
· Have ___________________ properties and are not easily purified.  This is a problem for the nuclear industry as it requires purified samples of _____________________________ and _____________________; all are ______________________________; 93-103 are ________________________ (transuranium elements); most common are URANIUM and PLUTONIUM - used as ____________________ fuel.

PERIODIC TRENDS

· Elements have properties because of their _______________________ which tells the number of ___________________ and thus the ____________________ electrons.
· __________________ column = similar valence electrons
Properties that are periodic:


metals, metalloids, nonmetals, boiling point, density, atomic radii, ionic radii, oxidation numbers, ionization energies, electron affinities, electronegativity
ATOMIC RADII








As the electron energy levels increase down a group, the ___________________ number increases, and so does the atomic radii.  As the atomic number increases across a period, the _______________ ____________________ also increases within the same energy level and so the electrons are more attracted to the nucleus
ELECTRON AFFINITY   








The ___________________________ of an atom for an ____________________; if an element has a high electron affinity, it really ___________________________________ an electron.
TREND:  Metals have ____________ electron affinities and nonmetals have _________ electron affinities.
SUMMARY

NOBLE GASES:

-  ______________________ valence electrons (except _____________________)

-  Atomic radii: 

____________________ for their row


-  Electron Affinity: 
_______________________
HALOGENS:

-  _________________ valence electrons



-  Atomic radii:

_______________________ for their row


-  Electron Affinity: 
_______________________
ALKALI METALS: 

- ____________valence electron



-  Atomic radii:

______________________ for their row


-  Electron Affinity: 
______________________
ALKALINE EARTH METALS:

- ____________valence electrons



-  Atomic radii:

_________________________________ for their row


-  Electron Affinity: 
______________________
