Unit 2 – Quantum Theory
(Sections 5.1-5.5)
I. I can explain how electrons absorb energy to become excited and emit light when returning to ground    

    state.  (5.1)
a. I can explain how photons are discrete particles of light that can be absorbed or emitted      

    by electrons.
b. I can identify the relative amount of energy given off by an electron based on its color.
c. I can explain how each element has its own characteristic atomic spectrum which   

    corresponds to the energy levels in the atom.

II.  I can contrast the wavelength, frequency, and energy of types of electromagnetic radiation. (5.1)
a. I can identify common forms of electromagnetic radiation.
b. I can recognize that all electromagnetic radiation travels at the speed of light (c = 3.0 x  

    108 m/s in a vacuum)

c. Given the placement in the spectrum, I can contrast the relative wavelength, frequency,  

     and energy of a type of electromagnetic radiation.

i. I can calculate the wavelength of a type of electromagnetic radiation given the  

   frequency using the equation (c = λf).
ii. I can calculate the frequency of a type of electromagnetic radiation given the  

     wavelength using the equation (c = λf).

iii. I can calculate the energy of a type of electromagnetic radiation given the   

      frequency using the equation (E = hf).
iv. I can calculate the energy of a type of electromagnetic radiation given the 
      frequency using the equation (E = hf).
III. I can describe the placement and behavior of electrons in energy levels, sublevels, and orbitals within an atom. (5.3, 5.4)

A. I can describe the difference between electrons that occur in energy levels in an atom.



1. Distance from the nucleus



2. Amount of energy



3. Maximum number of electrons


4. Placement on the periodic table


B. I can compare and contrast the types of sublevels (s, p, d, f) in an atom.


1. Relative energy level



2. Shape (s and p only)



3. Occurrence of sublevels in various energy levels



4. Maximum number of electrons in each sublevel


5. Number of orbitals in each sublevel



C. I can explain the placement of electrons in orbitals.

1. I can explain the Pauli Exclusion Principle in that an orbital can hold up to a maximum of 
     two electrons, each having an opposite spin.
2. I can use the Aufbau Principle to show how fill orbitals starting from lowest amount of    

     energy before filling orbitals with a higher amount of energy.
3. I can explain Hund’s Rule in that every orbital in a subshell is singly occupied with one 
    electron before any one orbital is doubly occupied, and all electrons in singly occupied 
    orbitals have the same spin.
4. I can use various methods to show the organization of electrons in orbitals.


i. Orbital Diagram


ii. Abbreviated Orbital Diagram


iii. Electron Configuration


iv. Abbreviated Electron Configuration

5. I can use electron dot diagrams to show the valence electrons in the outermost energy 
levels (s and p orbitals) of the representative elements.
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Achievement Scale: 

	Goal
	C Level
	B Level
	A Level

	Electromagnetic Radiation
	Can rank the types of electromagnetic radiation by frequency, wavelength, and energy.
	Can use energy levels to explain why electrons emit varying colors of light.
	Can calculate frequency, wavelength, and energy using c = λf and E = hf.

	Energy Levels
	When given an element, can list the highest energy level where electrons are present based on placement on the periodic table.
	Can explain how the periodic table is arranged by energy level and the exceptions in the d and f blocks.
	Can contrast energy levels based on amount of energy, distance from nucleus, types of sublevels present, and maximum electrons present.

	Sublevels
	Can list an element as an s, p, d, or f block element based on placement in the periodic table.
	Can explain how orbitals of specific sublevels are where an electron in that sublevel is most likely to be found.
	Can contrast sublevels based on amount of energy, shape (s and p), number of orbitals present, and maximum orbitals

	Electron Configurations
	Can name an element when given an electron configuration.
	Can use the Aufbau principle, Pauli Exclusion Principle, and Hund’s Rule to write abbreviated and nonabbreviated electron configurations and orbital diagrams for elements.
	Can analyze and contrast elements based on its electron configurations.

	Periodic Trends
	Can compare any two elements in the periodic table based on atomic radii, ionic radii, electronegativity, or ionization energy.
	Can describe the relative periodic trends for atomic radii, ionic radii, electronegativity, or ionization energy.
	Using electron configurations, can specifically explain why the periodic table has specific trends for atomic radii, ionic radii, electronegativity, or ionization energy.


Sample Questions: 

C Level:

1. Which of the following (x-rays, violet light, red light, gamma rays) has the lowest frequency? 
2. What is the highest energy level that the element silicon has electrons?
3. What block of the periodic table does iron exist?
4. The abbreviated electron configuration [Ne]3s2 refers to which element?

B Level:

1. A piece of strontium was heated and emitted a red light while a piece of barium glowed green.  Using diagrams, explain the process that caused them to glow and why were the colors different?

2. What group is the element with the electron configuration ending in p5?
3. What do the energy levels correspond to in the periodic table (not including the d and f block)?
4. What does the spherical shape of an s orbital represent?

5. Write the orbital diagram and the electron configuration for sulfur.
A Level:

1. What are three examples of differences between elements in the same period that occur in the halogens versus the noble gases?
2. What is the frequency of a type of visible light with a wavelength of 480nm?

3. Explain at least three ways that the 2nd and 3rd energy levels are different in terms of proximity to the nucleus, amount of energy, maximum electrons that can be held, or the types of sublevels that occur.

4. Explain at least four ways that the s and p sublevels are different in terms of their shape; amount of energy; maximum electrons that can be held in its orbitals of a given energy level; the number of orbitals that each has; and the energy levels in which they occur.

