Honors Chemistry									            Mr. Dixon

Electrons and Atoms
Unit Plan

Introduction: From what I understand, you folks are experts on the big stuff in chemistry. You can balance equations, explain what is happening during reactions, figure out how many moles or grams you’ll need for a reaction or how many you’ll get, and know how to get a lot of information from the periodic table. Now it is time to delve deeper into the small stuff. In this unit, we’ll look at how electrons behave, how that affects atomic structure, and how it affects the bonds between atoms. Oh, and there’s actually still more info we can get out of the periodic table.
Note: We use unit plans like these in Biology. Below you will find a list of the important concepts for the unit. In a sense, you are getting the study guide for the test before we start the unit. 

Essential Question: 
How do the characteristics, number and arrangement of electrons determine the chemical properties of the atom?
How does the organization of the Periodic Table reflect electron configuration?

Reading: Chapter 6 and Chapter 7.1-7.5

Web resources:
http://wps.prenhall.com/esm_brown_chemistry_9/2/664/170213.cw/index.html (Your text’s chapter 6 website. You can link to other chapters through drop down menu.)
http://www.colorado.edu/physics/2000/quantumzone/index.html 
http://www.colorado.edu/physics/2000/waves_particles/index.html (Info on spectral lines and the electromagnetic spectrum—explore!)
http://www.colorado.edu/physics/2000/applets/a2.html (Applet for examining e- configurations.)
http://employees.oneonta.edu/viningwj/sims/atomic_electron_configurations_s1.html (another site for examining electron configurations.)
http://video.google.com/videoplay?docid=-8222876260690787497#
http://video.google.com/videoplay?docid=3633438378812824821#
(Two videos about the history of atomic structure theory.)

Objectives: By the conclusion of this unit you will be able to:
1. Define electron structure, electromagnetic radiation, wavelength, frequency. (6.1)
2. Explain the characteristics of each wave type of the electromagnetic spectrum. (6.1)
3. Explain the wave nature of light. (6.1)
4. Complete calculations using the formula vλ=c (6.1)
5. Explain Blackbody radiation, the photoelectric effect and emission spectrum. (6.2)
6. Discuss the role of Max Planck in our understanding of the atom. (6.2)
7. Explain the term quantum as it relates to energy and the equation E=hv. (6.2)
8. Explain how the photoelectric effect provides evidence for photons and light’s particle nature. (6.2)
9. Complete calculations using the equation E=hv. (6.2)
10. Differentiate between continuous spectra and line spectra. (6.3)
11. Explain Bohr’s model of the atom and relate it to line spectra. (6.3)
12. Explain why line spectra happen. (6.3)
13. Differentiate between ground state and excited state electrons. (6.3)
14. State two limitations and two advantages of the Bohr model of the atom. (6.3)
15. Explain the wave nature of light in terms of the deBroglie equation. (6.4)
16. Explain Heisenberg’s uncertainty principle and relate it to electrons. (6.4)
17. Describe Schrodinger’s contribution to our understanding of electrons. (6.5)
18. Explain and relate probability density and electron density. (6.5)
19. Define orbitals. (6.5)
20. Describe orbitals in terms of n, l and m. (6.5)
21. Explain what is meant by electron shell and subshell. (6.5)
22. Use an Aufbau diagram to represent how electrons can be ranked in terms of energy. (6.5)
23. Describe the characteristics of s-Orbitals. (6.6)
24. Describe the characteristics of p-Orbitals. (6.6)
25. Describe the characteristics of d-Orbitals. (6.6)
26. Describe the characteristics of f-Orbitals. (6.6)
27. Explain the relationship between orbitals and their energies in a many-electron atom. (6.7)
28. Explain electron spin and relate it to the Pauli Exclusion Principle. (6.7)
29. Explain electron configuration in terms of orbitals. (6.8)
30. Determine the electron configurations for atoms. (6.9)
31. Explain and apply Hund’s rule to electron configurations (6.9)
32. Express electron configurations in condensed form. (6.9)
33. Differentiate between valence and core electrons. (6.9)
34. Determine the electron configurations of the transition metals. (6.9)
35. Use the periodic table as a guide for determining electron configurations. (6.9)
36. Explain the organization of the periodic table in terms of electron configuration. (7.1)
37. Explain effective nuclear charge and use the equation Zeff=Z-S. (7.2)
38. Differentiate between the non-binding radius and the binding radius of an atom. (7.3)
39. Describe the periodic trends in atomic radii. (7.3)
40. Describe the periodic trands in ionic size. (7.3)
41. Explain ionization energy and differentiate between the first ionization energy and the second. (7.4)
42. Describe the periodic trends in ionization energies. (7.4)
43. Determine electron configurations for ions. (7.4)
44. Explain and calculate electron affinity. (7.5)

Key Terms:

Chapter 6
Electromagnetic radiation
Speed of light
Wavelength
Frequency
Hertz
Quantum
Planck’s constant
Max Planck
Photoelectric effect
Einstein’s photon theory
Particle/wave duality
Photon
E=hv
Spectrum
Continuous spectrum
Line spectrum
Johann Balmer
Rydberg equation
Bohr’s postulates
Quantum number
Ground state
Louis deBroglie
Matter waves
Werner Heisenberg
Uncertainty Principle
Erwin Schrodinger
Electron density
Orbitals
Quantum number
Excited state
s-Orbital
p-Orbital
d-Orbital
f-Orbital
Spin magnetic quantum number
Pauli exclusion principle
Aufbau diagram
Electron Configuration
Hund’s rule
Condensed electron configurations
Core electrons
Valence electrons
Transition elements
Lanthanides
Actinides

Chapter 7
Effective nuclear charge
Period
Non-binding radius
Bonding radius
Trends in atomic radii
Trends in size of ions
Ionization energy
Electron affinity


