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Extremely Brief History of Atomic Theory

* Democritis (500 BC)

* Aristotle

» John Dalton




Atomic Theory

1. Elements are made of tiny particles called ATOMS.
2. All atoms of a given element are identical (“UNIQUE”).
3. The atoms of a given element are DIFFERENT from those of any other element.

4. Atoms of one element can combine with atoms of other elements to form COMPOUNDS.
* A given compound always has the same relative numbers and types of atoms.
* LAW OF DEFINITE PROPORTIONS (Joseph Proust, 1799, French)

5. Atoms are INDIVISIBLE in chemical processes. That is, atoms are not created or
destroyed in chemical reactions.

* A chemical reaction simply changes the way the atoms are grouped together.

* LAW OF CONSERVATION OF MASS (Antione Laviosier, 1789)



Writing Formulas

A B C
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The Atom: ELECTRON

JJ Thompson — CRT - Discovered the Electron
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T ¢ plates outside
of glass

The Atom: Plum Pudding Model

T i +/ Electron
Plum-pudding +

model ik +

\ Positive

+ charge



The Atom: NUCLEUS

Ernest Rutherford — Gold Foil — Discovered Nucleus
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Expectation Actual Results

MODELO THOMSON MODELO F%JTHERFORD

RESULTADO OBSERVADO

"It was quite the most incredible event that has ever happened to me in my life. It was
almost as if you fired a 15-inch shell into a piece of tissue paper and it came back and
hit you."



James Chadwick — Radioactive Bombardment — Discovered Neutron
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Subatomic Particles

Mass Rel

Rel chg
electron 1 -1
proton 1836 +1

neutron 1836 0



Representing Atoms
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A = Z = #neutrons
Z - # electrons = CHG
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The PC — Introduction w

+ 1867 — based on Phys and Chem property patterns \)ﬁ} ‘
* Dimitri MENDELEV
* PC is “predictive”

The PC — Periods & Groups

* Periods (horizontal) 7

« Groups (vertical)
—> Special Group Names
1 = alkaline metals
2 = alkaline earth metals
17 = halogens
18 = noble gases

* Blocks or Areas
—> 8 Representative (‘hillsides’)
10 Transition (‘valley’)
14 Inner Transition (‘island’)




Period

Group Periodic Table of the Elements
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Periodic Table of the Elements
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Making Molecules From Atoms

ATOMS <—> IONS <—> MOLECULES

charge NOT charge
neutral charge neutral
neutral
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Core Concept

Cross-multiply: det’n charge neutral formulas

For diatomic molecules (2-elements only), if one element has an ODD charge and the other has
either an EVEN charge or is equal to 1, then a charge-neutral (correct) formula can be quickly
det’n using the elementary math ‘trick’ of CROSS-MULTIPLICATION.
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Exam 1 Review Comments
Key Topics

Ls Sig. Figs.
— numbers

—operations K L/

—complex equations L
. E

Ls Unit Conversions and Dimensional Analysis \{jf/w

Ls Subatomic particles and calculations

— A-Z = #neutrons

— Z - # electrons = CHG

Ls Making charge-neutral compounds from charge-neutral elements

Ls anything else provided in the textbook or notes... above are the key (“big”) items only



