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	THE HISTORY OF THE ATOM:  ATOMIC THEORIES THROUGH TIME

	Name
	What discoveries were made from this atomic model?
	What experiments & evidence lead to this model?
	Sketch of Model
	Improvements & Shortcomings

	Democritus 

Date:  442 BC

Model: atomos 


	-all matter is made of atoms

-atom = indivisible particle

-they're indestructible


	Based his ideas on reasoning instead of science.  If you cut a stone into tiny pieces it will reach a point where it can't be divided any further.
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	-they do make up everything

-smallest particle

-does not include electron, proton, neutron

-does not give a scientific view

	John Dalton

Date:  1803

Model:  Billiard Ball Model


	-all elements are composed of atoms.  Impossible to divide or destroy.

-all atoms of same element are alike

-all matter is made of atoms

-atoms of different elements are different (Ex. Hydrogen vs. oxygen)
	Experimented with nitric oxide and oxygen (made a gas) – this meant that multiple proportions of elements existed

-The results were determined by the proportions or ratios of the two reacting gasses.

2NO + O -> N2O3
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	-explained how elements combine to form compounds

-no nucleus

-atoms are not just spheres

	J.J. Thomson 

Date:  1904

Model:  Plum Pudding Model


	-negative charges are attracted to positive charges

-came up with idea that there were positive and negative electrons within each atom.

-atoms are not invisible but like tiny jigsaw puzzles

-Atoms are solid spheres made-up of a solid positive mass (or core) with tiny negative particles embedded in the positive core.


	-studies the cathode ray tube and discovered the glowing material would bond towards positive electric plate
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	-infers existence of protons and electrons

-introduces concept of nucleus

-does not explain existence of electrons outside the nucleus

-does not explain neutrons

	Lord Ernest Rutherford

Date:  1911

Model:  Planetary Model


	-atoms consisted of a small dense center filled with positive charge

- proves that the nucleus is positive and the electrons are outside the nucleus.

-atom is mostly empty space


	-experimented with radioactive alpha particles

-fired tiny alpha particles at gold foil

-discovered that some atoms passed through, some passed through at an angle, and some bounced back
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	-first modern view of atom (atom has nucleus)

-doesn't include neutrons in nucleus

-doesn't place electrons in energy levels around nucleus

	Niels Bohr

Date:  1913

Model:  Energy Level Model


	-electrons moved in fixed circular orbits (or energy levels)

-electrons furthest from the nucleus had the most energy

-negative charges have shells and move around positive center 


	-passed white light through a prism – all the colors of the visible spectrum is seen

-however, when light given by the hydrogen atom pass through only certain colors could be seen (atoms must have certain energies)
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	-places electrons in energy levels

-electrons don't move in fixed orbits

-does not example shape of molecules

	Erwin Schrödinger

Date:  1926

Model:  Quantum Mechanical Model


	-electrons don't move in orbit – they move in waves

-electrons move in an electron cloud


	Model based on probability (used mathematical equations to find likelihood of finding an electron)
	[image: image6.jpg]



	-explains about bonding of atoms

-explains why electrons don't appear exactly where we want them to

-explains that electrons don't move in orbit

	J. Chadwick

Date:  1932

Model:  Quantum Mechanical Model


	-discovered the neutron


	-bombarded beryllium atoms with high energy particles and REALIZED an unknown radiation was produced
	[image: image7.jpg]~~~~~




	-added neutron to nucleus

-explains chemical and physical properties in forming new compounds

-doesn't explain quarks (that protons and neutrons are made of even smaller subatomic particles)


	CANDY MODEL

	
	Democritus
	Dalton
	Thomson
	Rutherford
	Bohr
	Quantum Mechanical Model

	Candy that best represents this model is...
	
	
	
	
	
	

	What is your evidence and explanation for why this candy best matches this model?
	
	
	
	
	
	


