Unit 3:  Electrons and the Periodic Table

Chapter 5 and 6

Chapter 5

A. History of the Atom continued:

1. Dalton, Thomson, Rutherford

2. Bohr’s Planetary Model
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3. Quantum- the energy needed to move between energy levels.

B. Quantum Mechanical Model

1.  the address on an electron based on the Schrodinger Probability Equation.

2. “The likely hood of finding an electron’s path (location).”
3. Energy Level 
a. A region around the nucleus of an atom where an electron is likely to be moving
4. Heisenberg Uncertainty Principle 
a. It is impossible to know both the velocity and position of a particle at the same time.

5. Quantum Numbers - 

a. Parts of an electron’s telephone number:

1. Principle Energy Level: n :  “Like a __________.”
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2. Sublevel: l  : “Like a ________” 

a. Levels within a Principle Energy Level that include_______________.

3. Orbitals:  paths that electrons follow within a sublevel:_____   “Like a _________.”

a. Atomic Orbitals – 
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6. Electron Configuration- 

7. Rules for Electron Configurations

a. The Aufbau Principle –rule 1:
1s



Least Energy

2s   2p

3s   3p   3d

4s   4p   4d   4f

5s   5p   5d   5f

6s   6p   6d   6f

7s   7p   7d   7f


Most Energy
b. Pauli Exclusion Principle-rule 2 :

c. Hunds Rule-rule 3 :

d. Examples of electron configuration:

8. Exceptional Atoms:  move electrons to have full or ½ full orbitals; more stable configuration this way.

a.  no d4 :   _______

b. no d9 :  _______ 

c. Elements that break the rules:
C. Light and the Atomic Spectra
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1. Spectrum 

2. Electromagnetic Radiation
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1. Frequency: 

2. Wavelength:  

· The units are usually meters or nanometers.

3. The relationship between frequency and wavelength is that as one get bigger, the other gets smaller.  “inverse relationship”.
4. Equation 1: Frequency (1/s) x Wavelength (m) = 2.998 x 108 m/s

Example  1A:

Example 1B:

5. Movement of electrons

· The energy produced by one packet of electrons called ____________ that are moving back towards the nucleus. 
· The electrons are releasing excess energy from being excited by heat, electricity, or pressure, as _____________________________.
· ________________ - The lowest energy level occupied by an electron when an atom is in its most stable energy state.
· ________________ - An electron in a higher energy level than the ground state
6. Equation 2:  Frequency (1/s) x 6.626 x 10-34 (J*S) = Energy (J)
                                                       (Plank’s Constant)

Example 2A:

Example 2B:

Other Examples:
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7. Atomic Emission Spectra-

· using a spectroscope (prism) to view electromagnetic radiation produced by excited atoms.  

· A ___________ of the atom is seen and used for identification.
8.  Wave/Particle Duality
Chapter 6: The Periodic Table
A.  History of the Periodic Table:

Mendeleev (1834-1907)

· Russian chemist

· First to arrange the elements in a logical way.

· Arranged elements in order of ___________________.

· Grouped elements in families according to ___________________________.

· Left blank spaces in the table where there were no known elements with the appropriate properties and masses.

· Predicted physical and chemical properties of the missing elements.

Moseley (1887-1915)

· British physicist

· Rearranged elements according to _________________ instead of atomic mass.

B.  Classification systems:

1. Metals – 

          Non-metals – 

          Metalloids – 

2. Representative Elements – Group ______ elements
          Transition Elements – Group _____ elements
          Inner Transition Elements – last two “rows”

3. Periods – 

4. Groups/families – share similar properties

1A:  Alkali – 
2A:  Alkaline – 

7A:  Halogens – 


8A:  Noble Gases –


B’s:  Transition Elements – 


Inner Transition – 
C.  Electron Configurations and the Periodic Table.
1. Periods- energy level for s and p, d is shifted 1, f is shifted 2

2. Groups/Families

a. 1A : s1

b. 2A : s2

c. 3A : p1

d. 4A : p2

e. 5A : p3

f. 6A : p4

g. 7A : p5

h. 8A : p6

i. transitions : d’s

j. inner transition/rare earth : f’s

D. Other Periodic Trends

1. Atomic Size:  ½ the distance between the nuclei of two atoms of an element.

a. row:  

b. family:

2. Ions:

3. Ionization Energy:  the energy required to remove an electron from an atom.

a. row:

b. family:

4. Ionic Size:  

a. row:

b. family:

5. Electronegativity:  the tendency for an atom to attract electrons.

a. row:

b. family:

6. Reminder of Groups and Families
a. ________________________- An element of the lanthanide and actinide series.
b. ______________ - The s and p orbitals of their outermost energy level are filled.
c. _______________ - Element found in one of the B groups of the periodic table. 
d. ____________________ - Element that belongs to an A group in the periodic table; it is called this because it illustrates the entire range of chemical properties.
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