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Name: ____________________________________________ Per: ___ Date: _______

Unit 05: Electron Configuration and Modern Atomic Theory
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 Directions: Go to www.khanacademy.com, and play each video. Complete this worksheet as the videos play. Pause and replay as much as you need.  REMEMBER: The goal is to LEARN the content, NOT to complete the worksheet. 

                    ( Chemistry ( “Orbitals”
1. Complete the quote below;
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“The electron is a schmear around the nucleus. 
Described as a P_______________ F________________ around the nucleus”

Bohr Model – modeled electrons like planets around the sun.
2. An electron at a higher “orbit”…
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Orbitals table [edif]

This table shows all orbital configurations for the real hydrogen-like wave functions up to 7s, and therefore covers the simple electronic configuration for all elements in the periodic table up to radium. y graphs
are shown with - and + wave function phases shown in two different colors (arbitrarily red and bue). The p, orbital is the same as the pg orbital, but the p, and p, are formed by taking linear combinations of the
P+1.and p_q orbitals (which is why they are listed under the m=21 label). Also, the p.. and .y are not the same shape as the po, since they are pure spherical harmonics.
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Understanding why atomic orbitals take these shapes [edif]

The shapes of atomic orbitals can be understood qualitatively by considering the analogous case of standing waves on a circular drum [%] If the mean displacement of each bit of drum membrane from the
equilibrium point over many cycles (a measure of drum membrane velocity and mean kinetic energy at that point) is taken as being analogous to the probability of finding an electron at that distance from the
nucleus (which probabiliy is also a function of the electron’s kinetic energy at that point, which localizes it by increasing its momentum), then it will be seen that the many modes of the vibrating disk form the:
various shapes of atomic orbitals.

For example, in all of the modes analogous to s orbitals, it can be seen that the very center of the drug head vibrates most strongly, corresponding to an antinode in all s orbitals in an atom (meaning the
electron is most likely to be at the nucleus, since it is moving fastest at that point, giving it maximal momentum). However, none of the other modes in a drum head have such a mode, and in all of them the:
center of the drum does not move. This corresponds to an antinode at the nucleus for all such orbitals in an atom. In addition, the modes analogous to p and d modes in an atom begin to show spacial
irmegularity in direction of the vibratons from the center of the drum, whereas all of the s modes are perfectly symmetrical in radial space. Al these qualities are also seen in atomic orbitals. These features
illustrate the simple fact that the shapes of atomic orbitals are a direct consequence of the wave nature of electrons.

Below, a number of modes are shown below together with their quantum numbers. The analogous wave functions of the hydrogen atom are also indicated.





3. Fill in the blanks below with one of these two words… Orbits 
or
Orbitals
_____________ are a classical mechanical way of describing a path of an object such as a planet around the sun.


They are NOT good models of how electrons behave…
_____________ are Probability Functions.


They are EXCELLENT models of how electrons behave…
4. “Energy is the ability to do W_________ or transmit H____________”

5. As electrons get more energy, usually in the form of light, they enter into a H___________ or “Excited” energy state.



6. Things at a H_______________ energy state are further from the body they are attracted to.

7. Since electrons are further from the nucleus, electrons that are far away are easy to “P__________ O_____”
For the following questions, Khan is using the graphic on the next page…
8. There are two aspects to orbitals…

Those energy shells correspond to P____________ on the P_________ T_____

9. A period on the P____________ T___________ is just a R______.
10. The elements in that first period will go in the F_________ O__________.






Graphic from www.wikipedia.com 

11. What does the first energy orbital look like? A S_____________
12. Write the symbols for hydrogen, helium, and lithium in the correct box below;

13. What is Hydrogen’s electron configuration 

- _______

14. Helium’s electron configuration 


- _______

15. Lithium’s electron configuration 


- _______


“Also the name of an Evanescence song”


                    ( Chemistry ( “More on orbitals and electron configuration”
1. The 1s orbital is the L___________ Energy state an electron can be on.


2. Draw the “snapshots” of the helium electron orbital in the space above...
3. Draw the two cubes Khan placed in the above drawing. Label them;

“LOW probability” 
and 
“HIGH probability”

4. Draw a circle around your helium orbital. This is where you would expect to find an electron 90% of the time.


6. Finish stacking the cubes on the drawing to the right… 
7. Electrons fill the orbitals from L_____________ to H__________ energy orbital.


8. What is the electron configuration for carbon? ________

9. Use the axis to the right to draw what would this “look” like?
10. In the table below, put helium where it fits for electron configuration…


Label the “s” and “p” portions

…

11. What is the electron configuration of nitrogen? ___________


How many electrons does nitrogen have? ________

12. What is the electron configuration of silicon? _____________


How many electrons does silicon have? ________



































.. At a lower orbit.





.. has M________ Energy than…
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Report any mistakes on this worksheet to… 	Robert Hernandez, 


 		(or suggestions) 		Seabreeze High School


						rahernan@volusia.k12.fl.us
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Use this space for questions 2 – 4    (
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