Chapter 4 Atoms
Key Ideas:

· Who came up with the first theory of atoms?

· What did Dalton add to the atomic theory?

· How did Thomson discover the Electron?

· What is Rutheford’s atomic model?

Key Terms:

· Electron

· Nucleus

I. Section 1  The Development of Atomic Theory

a. The Beginnings of the Atomic Theory

i. Democritus suggested that eh universe was made of indivisible units called atoms. 400 B.C.

b. Dalton’s Atomic Theory

i. Dalton said that all atoms of a given element were exactly alike, and atoms of different elements could join to form compounds.

ii. Had experimental evidence

iii. Dalton’s theory did not fit all observations

iv. Because not all atoms of identical elements are identical
1. elements can have different masses 

2. These are called isotopes

c. Thomson’s Model of the Atom
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Thomson discovered the electron using the cathode ray tube

ii. Thomson developed the plum-pudding model

1. This model placed electrons through out the atom.

2. Electron’s are negatively charged particle

d. Rutherford’s Model of the Atom
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Rutherford conducted the gold-foil experiment. 

ii. Proved two important things

1. most of the atom is empty space

2. found that most of the atom’s mass was in the center (Nucleus)
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Key Ideas: 

· What is the difference between protons, neutrons, and electrons?

· What do atoms of an element have in common with other atoms of the same element?

· Why do isotopes of the same element have different atomic masses?

· What unit is used to express atomic masses? 

Key terms: 

· Proton

· Neutron

· Atomic number

· Mass number

· Isotope

· Unified atomic mass unit
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Mole

II. Section 2 The Structure of Atoms

a. What is in an Atoms?

i. Two main parts

1. Nucleus- contains protons and neutrons
2. Electron Cloud – contains electrons
ii. The three subatomic particles
1. protons – positive
2. Neutrons – neutral
3. Electrons – negative
iii. Each element has a unique number of protons

iv. Atoms have no overall charge because it has equal numbers of protons and electrons

b. Atomic Number and Mass Number

i. Atomic number equals the number of protons
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ii. The mass number equals the total number of subatomic particles in the nucleus

1. mass number = protons + neutrons
2. must be a number without a decimal

3. When atoms of the same element have different numbers of neutrons they are called isotopes.

4. some isotopes are more common than others

iii. Neutrons are calculated by subtracting the number of protons from the mass number.

c. Atomic Masses- 

i. Average atomic mass is a weighted average of all the isotopes

1. is the decimal number on the periodic table.

ii. The mole is useful for counting small particles

1. mole is a given amount of atoms

2. One mole is 6.02 X 1023 atoms

iii. Moles and grams are related

1. the mass of one mole of a substance can be calculated by

a. determine the number of atoms in the compound

b. then adding the atomic masses off the periodic table.
Key Ideas:

· What is the modern model of the atom?

· How are the energy levels of an atom filled?

· What makes an electron jump to a new energy level?

Key Terms:

· Orbital

· Valence electron

· Photon

III. Section 3 Modern Atomic Theory

a. Modern Models of the Atom

i. The modern atomic models, electrons can be found only in certain energy levels.

ii. According to Neils Bohr -- Electrons are located in Energy levels 
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the period on the periodic table tells us how many energy levels an atom should have.

a. Atoms on the first period have 1 energy level
b. Atoms on the second period have 2 energy levels
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2. Each energy level can hold one so many electrons

a. 1st  – 2 electrons

b. 2nd -- 8 electrons

c. 3rd  --   18 electrons

d. 4th   --  32 electrons.
3. Electrons living in the last energy level are called valence electrons. 
a. Valence electrons equal the group number
b. Group 1 has 1 valence electron
4. Electrons live inside orbitals that live inside energy levels.

iii. Drawing Bohr models – USE PERIODIC TABLE

1. draw a nucleus

a. place the correct number of protons

b. place the correct number of  neutrons

c. the total amount would be the mass number

2. Draw electron cloud

a. Determine with period the element is on 

b. Add the matching number of energy levels around the nucleus. 

3. Place correct number of electrons on each energy levels.
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