Chapter 5
Atomic Structure and the Periodic Table

Objectives:

· Summarize Dalton’s atomic theory

· Describe the size of an atom

Key Terms:

· Dalton’s atomic theory

· Atom

I. Section 5-1 Atoms

a. Early Models of the Atom

i. 1700’s elements were known as a substance that cannot be further broken down by ordinary means and can combine to make compounds

ii. 1790’s changed due to quantitative data

1. Law of conservation of mass- mass is neither destroyed nor created during ordinary chemical reactions.

2. Law of definite proportions- chemical compounds contain the same proportions by mass regardless of the size of the sample or source.
3. Law of multiple proportions- if two or more different compounds are composed of the same two elements, then the ratio of the masses of the second element combined with a certain mass of the first element is always a ratio of small whole numbers. 

4. Which means the little subscript is always whole numbers.

iii. Dalton’s Atomic Theory

1. 1808 the atom theory was improved

2. Dalton’s theory has 5 parts
a. All matter is composed of extremely small particles called atoms.
b. Atoms of a given element are identical in size, mass, and other properties.
c. Atoms cannot be subdivided, created, or destroyed.
d. Atoms of different elements combine in simple whole-number ratios to form chemical compounds
e. In chemical reactions, atoms are combined, separated, or rearranged.
iv. Modern Atomic Theory 
1. Democritus’s first idea of an atom
2. Dalton’s atomic theory
a. Parts of Dalton’s theory that are wrong
i. Atoms are divisible= nuclear bomb
ii. Atoms of the same element can have different number of subatomic particles.

b. Just how small is an Atom?
i. An atom is the smallest form of matter that still retains the properties of the element.

ii. 100,000,000 copper atoms were placed side by side they would form a line 1 cm long. 

iii. The surface of atoms can be seen with a scanning tunneling microscope.

Objectives:

· Distinguish among protons, electrons, and neutrons in terms of relative mass and charge.

· Describe the structure of an atom, including the location of the protons, electrons, and neutrons with respect to the nucleus.

Key Terms:

· Electrons

· Cathode ray

· Protons

· Neutrons

· Nucleus

II. Section 5-2  Structure of the Nuclear Atom

a. Electrons- are negatively charged subatomic particles
i. Discovery of the electron

1. Late 1800’s thru the use of a cathode ray tube
2. J.J. Thomson given credit
3. Investigators noticed that when current was passed through a cathode-ray tube the opposite end glowed.
4. Led to the hypothesis that the particles where negatively charged.

5. Later named Electrons
6. Charge and Mass of the electron 
a. Robert. Millikan
b. Oil drop experiment
c. 9.109 X 10-31kg or 1/1837 of a hydrogen atom
ii. So. If an atom has extremely low weight particles that are negative? What else is in the atom.
b. Protons and Neutrons

i. Protons discovered by canal rays 

ii. E. Goldstein

iii. Neutrons discovered by James Chadwick (1891-1974)
c. Discovery of the Atomic Nucleus
i. 1911
ii. Ernest Rutherford, Hans Geiger and Ernest Marsden.
iii. Gold foil experiment using alpha particles
1. Proved
a. Most of the atom is empty space
b. A very dense packed area with a positive charge called the nucleus.
2. No proof –that the electrons where surrounded by nucleus.
iv. Composition of the atomic Nucleus
1. Nucleus contains two parts
a. Protons 
i. Positive charge
ii. Mass- 1.673 x 10-27 kg
b. Neutrons
i. No Charge
ii. Mass- same as electron
2. What holds the Nucleus together?
a. Like charges repel (in the nucleus 2 or more protons should repel)
b. Nuclear forces- short-range forces that hold the particles together.
Objective:

· Explain how the atomic number identifies an element

· Use the atomic number and mass number of an element to find the number of protons, electrons, and neutrons.

· Explain how isotopes differ and why atomic masses of elements are not whole numbers.

· Calculate the average atomic mass of an element from isotope data.

Key Terms:

· Atomic number

· Mass number

· Isotopes

· Atomic mass unit (amu)

· Atomic mass

III. Section 5-3  Distinguishing Between Atoms
a. Atomic Number
i. Number of protons in an atom

ii. The small number in the box

b. Mass Number

i. The total number of protons and neutrons

ii. The big number in the box
c. Isotopes

i. What are they? 

1. Deals with the number of neutrons

2. Atoms can have different numbers of neutrons

3. Are atoms with different masses
4. Ex. Protium, Deuterium, and Tritium are isotopes of hydrogen 

5. To calculate the number of neutrons subtract big minus little.

ii. Designating Isotopes 

1. Isotopes are called Nuclide

2. Written in two forms

a. Hydrogen-3

b. Mass number on top, Symbol, Atomic number on bottom
d. Atomic masses 

i. Atomic mass unit ( amu )

1. 1/12 the mass of a carbon-12 atom
2. Relative amounts based on periodic table

ii. Average atomic masses of elements 

1. The weighted average of all the isotopes 

2. The reason for decimals 

3. Calculating Average atomic masses (like grades)

4. Sample problem pg 121

5. practice

Objective:

· Describe the origin of the periodic table

· Identify the position of groups, periods, and the transition metals in the periodic table.

Key Terms:

· Periodic table

· Periods

· Periodic law

· Group

· Representative elements

· Metals

· Alkali metals

· Alkaline earth metals

· Transition Metals

· Inner transition metals

· Nonmetals

· Noble gases

· Metalloids
IV. Section 5.4  The Periodic Table: Organizing the Elements

a. Development  of the Periodic Table) 

i. Mendeleev and the Chemical Periodicity

1. No one knew how to accurately determine the mass of an atom.

2. Held a conference and made a decision on how to calculate the mass of an atom.

3. Dmitri Mendeleev was writing a textbook and decided to input the new information.

4. Organized the elements based on the new atomic masses.

ii. A new and better pattern was discovered

1. Henry Moseley (1911) discovered more patterns by organizing the elements by their atomic numbers

2. Discovered the Periodic Law- the physical and chemical properties of the elements are periodic functions of their atomic numbers

b. The Modern Periodic table 

i. Is an arrangement of the elements in order of their atomic number so that the elements with similar properties fall in the same column, or group

1. Group- up and down

2. Periods- across
ii. Metals

1. Alkali metals

2. Alkaline earth metals

3. Transition metals

4. Inner Transition metals

5. Other metals

iii. Metalloids

1. Semiconductors

iv. Non-metals

1. Halogens

2. Other nonmetals

3. Noble gases
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