Dalton's Atomic Theory

1) All elements are composed of atoms, which are mdivasible and
mdestiuctible particles.

1) All atoms of the same element are exactly alike; in particular, they all
have the same mass.

3) All atoms of different elements are different; m particular, they have
different masses.

4) Compounds are formed by the joining of atoms of two or more
elements. In any compound , the atoms of the different elements i the
compound are jomed in a defiate whole-number ratio, such as L to 1, 2 to
1,3 to 2, ete.
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Physicists have discovered that protons and neutrons
are composed of even smaller particles called quarks.
As far as we know, quarks are like points in geometry. They're not
made up of anything else
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After extensively testing this theory. scientists

now suspect that quarks and the electron
{and a few other things we'll see in a minute)
J are fundamental.
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Models

Ermest Rutherford, who was once a student of
Thomson’s, is credited with discovering that mest of
the atomn 15 made up of "empty space.” In 1909 he
and lis assistants conducted the " gold foil
experiment, from which he concluded that "the
areater part of the mass of the atom was
concentrated in a minute nucleus.” In this model,
the positively charged nucleus was swronnded by a
great deal of "empty space” through which the
electrons moved.

In 1913, Niels Bolr proposed inprovement te
[Rutherford atomic model. For this reason, the
planetary model of the atom is sometimes called the
Rutherford-Bolw model. Bohr added the idea of
fixed orbits, o1 energy levels for the electron
traveling aronnd the nuclens. This model allowed
for the idea that electrons can become "excited”
and move to higher energy levels for buief periods of

Niels Bohr
1913-1963

http://www.visionlearning.com/library/module_vi
Igwer.php?mid=51

Heisenberg pomted out that it is impossible to
know both the exact position and the exact
momentum of an object at the same time. Applying
this concept to the electron we realize that in order
to get a fix on an electron’s position at any time, we
would alter its momentun. Any attempt to study the
velacity of an electron will alte its position. This
concept, called the Heisenberg Uncertainty
principle, effectively destvoys the idea of electrons
traveling around in neat orbits. Any electvon that is
subjected to photons will have its momentum and
position affected.

Weiner Heisenberg

The Modern Atom Model



http://www.visionlearning.com/library/module_viewer.php?mid=51

X.

Step One

Step Two

step Three

] | n | L} |
| x . | x X . - X
'] L]
- - - | |
Step Five Step Six Step Seven Step Eight

Steps in filling Lewis Dot




Table 3-6b Orbitals and Electron Capacity of the First Four Principle

Energy Levels
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“torme orbatals do not always have the shape of a sphere. Higher orbitals hawve very unusual
hapes.
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The large "X" represents where you will find the atom's elemental symbol. The mass nunber,
which iz given the symbol "A", iz located i the upper left-hand corner. The atomic number
(alzo called nuclear charge), which iz given the symbol "2", iz found i the lower left-hand cormer.

Hydrogen Deuterium
Atormic Masz =1 Atormic Mazsz =2
Atomic MNumber =1 Atormic Number = 1

1 2
1 1

This notation shows quite a bit of information. We know that it represents a sample of
calcium atoms, based on the elemental symbol "Ca’™. The mass number, found in the

upper left conmer, is 40. The atomic nunber, found in the lower left corner, is 20. The

"+2" shown i the upper right cormer, represents the charge on the atoms of the

sample. Here we see a group of atoms wlich have lost two electrons each. The nunber
5", seen in the lower right corner, represents the nunber of atomns in the sample.
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