Orbital Diagrams Activity
Name: _Key__________________________________________ Period:_________

Go to http://employees.oneonta.edu/viningwj/sims/atomic_electron_configurations_s1.html
1. Click on a few elements. What appears in the diagram?

Electrons appear in the boxes.
2. Each arrow represents an electron. If the ↑ represents an electron with a

    clockwise spin, what does the ↓ represent?

Counter clockwise spin.
3. The number of electrons will equal the number of protons. What sublevel

    (1s, 2s, 2p, etc) does Hydrogen’s electron go in?
1s
4. Which sublevel(s) are Lithium’s electrons? How many are in each sublevel?

1s and 2s,  1s = 2,  2s = 1
5. Click on each of the following elements: B, C, N, O, F, Ne. How are the

    electrons added to the 2p? Do you fill up an orbital (a box) and then fill

    the next one, or do you put one in each orbital?

Electrons are added to the 2p sublevel by adding one cw spinning e- to each orbital, and then electrons are doubled up in the orbitals by going back to the first 2p orbital and filling with ccw spinning e-.
    a. Repeat this with Al, Si, P, S, Cl, Ar. Is the pattern repeated for 3p?

Yes, the pattern is repeated.
6. Look at the sublevels (d, f, p, s) for the 4th energy level. List the sublevels in

    order of increasing energy. Is this pattern true for the 5th energy level?

    Which sublevel is missing from the 3rd energy level?

- s < p < d < f
-yes, the pattern is the same for the 5th energy level

-3f
7. Each box represents an orbital. How many orbitals are in each sublevel (s,

    p, d and f)? How many electrons can fit in each orbital?

s=1, p=3, d=5, f=7,  2 e- in each orbital (maximum)
8. The electron configuration for Br is: 1s22s22p63s23p64s23d104p5. Why do

    you think 4s comes before 3d? Compare the electron configuration to the

    diagram for Br. What do the superscripts represent?

4s is slightly lower energy than 3d.  Superscripts represent the # of e- in each of the sublevels.
9. There are 3 rules for making orbital diagrams. Use the information you

    gathered to complete each rule. Circle the word that correctly fills in the

    blank.

a. Aufbau Principle- An electron will occupy the (highest / lowest) energy

                orbital that can receive it.


b. Hund’s Rule- Orbitals of equal energy must each contain (one / two)
                electron(s) before (getting a second electron / filling the next orbital).

c. Pauli Exclusion Principle- If two electrons are to occupy the same

                orbital, they must be spinning in the (same direction / in opposite

                 directions).

10. Click on each of the following elements: N, P, As, Sb, Bi. What do these

      elements have in common? Hint: look at their highest energy level (N is in

      the 2nd energy level, P is in the 3rd, etc)

Their highest occupied energy level (outermost energy level) "p sublevels" contain only 3 electrons.
       a. Repeat this with Be, Mg, Ca, Sr, Ba, Ra. What do these elements

           have in common?
Their highest occupied energy level (outermost energy level) "s sublevel" contains 2 electrons.
       b. What does this tell you about families/groups?

Elements within the same family/group have similar highest occupied energy level(outermost energy level) sublevel configurations.
11. The valence electrons are electrons in the highest energy level. How many

      valence electrons do the Alkali Metals have? Alkali Earth Metals? Boron

      group? Carbon group? Nitrogen group? Oxygen group? Halogens?

Alkali metals = 1, alkali earth metals = 2, boron group = 3, carbon group = 4, nitrogen group = 5, oxygen group = 6, halogens = 7
(valence electrons = group number)
      a. Look at the valence electrons for the Noble Gases. What do you

           notice? What is true of the valence shell of Noble Gases?
All the noble gases, except He, have 8 valence electrons.  The valence shell (outermost energy level) is full, s2p6.  (except He, s2 only)
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