Unit 2: The Atom and Nuclear Chemistry

Summary
This unit will introduce you to atomic theory and discuss the transformations atomic nuclei undergo.

Textbook References
e Silberberg, Martin. Principles of General Chemistry, 2% ed. New York, NY: The McGraw-Hill Companies, Inc., 2010
— Chapter 2.2-2.5; Chapter 23
e  Wilbraham, Antony C., Dennis D. Staley, Michael S. Matta. Addison-Wesley Chemistry, 5% ed. Menlo Park, CA:
Addison-Wesley Publishing Company, 2002. — Chapter 5.1-5.3; Chapter 28

Yocabulary
alpha emission half-life plum-pudding model of the atom
atom law of conservation of mass positron emission
atomic number law of definite proportions proton
beta emission law of multiple proportions quarks
binding energy J.J. Thomson radioactive nucleus
cathode ray John Dalton radioactive decay
core electron capture mass defect radioactivity
down quark mass number Robert Millikan
electron mass-energy relationship stable nucleus
electron cloud neutron transmutation reaction
Ernest Rutherford nuclear decay series transuranium elements
fission nuclear force up quark
fusion nuclear model of the atom
gamma emission nucleus
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https://docs.google.com/forms/d/e/1FAIpQLSewwbpOjbRv9TC3bR_hdQLwJDGNdnN1RtHUeZbRKacyfLy_GA/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSewwbpOjbRv9TC3bR_hdQLwJDGNdnN1RtHUeZbRKacyfLy_GA/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSewwbpOjbRv9TC3bR_hdQLwJDGNdnN1RtHUeZbRKacyfLy_GA/viewform?usp=sf_link
https://www.npr.org/2014/12/28/373510029/saved-by-a-bad-taste-one-of-the-last-radium-girls-dies-at-107
https://www.npr.org/2014/12/28/373510029/saved-by-a-bad-taste-one-of-the-last-radium-girls-dies-at-107
https://www.youtube.com/watch?v=Wxnua2evRU8
https://www.epa.gov/radiation/calculate-your-radiation-dose
https://simonyanlab.meei.harvard.edu/research/volunteer-for-research/
https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/magnetic-resonance-imaging-mri
https://www.fda.gov/radiation-emitting-products/mri-magnetic-resonance-imaging/benefits-and-risks#:~:text=MR%20images%20are%20made%20without,harmful%20effects%20of%20ionizing%20radiation.
https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/ct-vs-mri-vs-xray
https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/computed-tomography-ct-scan
https://drive.google.com/file/d/1ZLhcfzBlmQ075HB4aDjK4x381dzbUMpZ/view?usp=sharing
https://drive.google.com/open?id=0Bxnu-MgfijxLR1htYUdFbnhRalU&authuser=0
https://drive.google.com/file/d/1wYZ5TnAy1AOCEXwM55BwxNysCL3x2buw/view?usp=sharing
https://drive.google.com/file/d/1wYZ5TnAy1AOCEXwM55BwxNysCL3x2buw/view?usp=sharing
https://drive.google.com/file/d/1yOoTwBhAUlO46SKYcJI7io818Kg-myT9/view?usp=sharing
https://drive.google.com/file/d/1yOoTwBhAUlO46SKYcJI7io818Kg-myT9/view?usp=sharing
https://www.learner.org/series/chemistry-challenges-and-solutions/kinetics-and-nuclear-chemistry-the-need-for-speed/
https://www.learner.org/series/chemistry-challenges-and-solutions/kinetics-and-nuclear-chemistry-the-need-for-speed/
https://www.learner.org/series/chemistry-challenges-and-solutions/kinetics-and-nuclear-chemistry-the-need-for-speed/
https://www.learner.org/series/chemistry-challenges-and-solutions/kinetics-and-nuclear-chemistry-the-need-for-speed/
https://www.learner.org/series/chemistry-challenges-and-solutions/kinetics-and-nuclear-chemistry-the-need-for-speed/
https://www.learner.org/series/chemistry-challenges-and-solutions/kinetics-and-nuclear-chemistry-the-need-for-speed/how-a-pet-scan-works-animation/
https://www.learner.org/series/chemistry-challenges-and-solutions/kinetics-and-nuclear-chemistry-the-need-for-speed/radioactivity-animation/
https://www.learner.org/series/chemistry-challenges-and-solutions/kinetics-and-nuclear-chemistry-the-need-for-speed/radioactivity-animation/
https://www.epa.gov/radiation/calculate-your-radiation-dose
https://www.epa.gov/radiation/calculate-your-radiation-dose
https://www.cdc.gov/radiation-health/data-research/facts-stats/airport-security-screening.html?CDC_AAref_Val=https://www.cdc.gov/nceh/radiation/airport_scan.htm
https://www.epa.gov/radtown/radiation-and-airport-security-scanning
https://www.cdc.gov/nceh/radiation/smoking.htm
https://drive.google.com/open?id=0Bxnu-MgfijxLR1htYUdFbnhRalU&authuser=0
https://drive.google.com/file/d/1yOoTwBhAUlO46SKYcJI7io818Kg-myT9/view?usp=sharing
https://drive.google.com/file/d/1yOoTwBhAUlO46SKYcJI7io818Kg-myT9/view?usp=sharing
https://drive.google.com/file/d/1U1gailbyoQ81llVhb5aKykuEzKLUdwNs/view?usp=sharing
https://drive.google.com/file/d/1U1gailbyoQ81llVhb5aKykuEzKLUdwNs/view?usp=sharing
https://drive.google.com/file/d/1U1gailbyoQ81llVhb5aKykuEzKLUdwNs/view?usp=sharing
https://drive.google.com/open?id=0Bxnu-MgfijxLR1htYUdFbnhRalU&authuser=0
https://phet.colorado.edu/en/simulation/alpha-decay
https://drive.google.com/open?id=0Bxnu-MgfijxLR1htYUdFbnhRalU&authuser=0
https://docs.google.com/forms/d/e/1FAIpQLSfEXaAeQd7G4tL3Sgtr7NNDHPTecoXeL-a6WF7zDlob3degBQ/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSfEXaAeQd7G4tL3Sgtr7NNDHPTecoXeL-a6WF7zDlob3degBQ/viewform?usp=sf_link
https://phet.colorado.edu/en/simulation/nuclear-fission
https://phet.colorado.edu/en/simulation/nuclear-fission
https://drive.google.com/file/d/1ubIdiY6UTNu0hafkaPxsnxOOhIq1HxBB/view?usp=sharing
https://drive.google.com/file/d/1ubIdiY6UTNu0hafkaPxsnxOOhIq1HxBB/view?usp=sharing
https://drive.google.com/file/d/1p5rJQMfYWc6s_vgjt5ZiyOEn9Yx1wKpG/view?usp=sharing
https://drive.google.com/file/d/1QVwcAx5WPTnXS0Z9gxWR3YMJPLKK2ty3/view?usp=drive_link
https://drive.google.com/file/d/1YoQCrXkAs0S2OH0UVHexwcFaVmKgBo2j/view?usp=drive_link
https://drive.google.com/open?id=0Bxnu-MgfijxLR1htYUdFbnhRalU&authuser=0
https://docs.google.com/forms/d/e/1FAIpQLSfxlOurxyCWqRIWExhWt2Sa9Gi7mzxu0ewz55oTQdjrbDROsQ/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSfxlOurxyCWqRIWExhWt2Sa9Gi7mzxu0ewz55oTQdjrbDROsQ/viewform?usp=sf_link
https://drive.google.com/open?id=0Bxnu-MgfijxLWFlyYWJ0QVJsaW8&authuser=0
https://drive.google.com/file/d/1lLrrm7VCdkXyUeo-IENOfwfIFLTB5aya/view?usp=sharing
https://drive.google.com/file/d/1QIlRdj4lS4muBKJubDyFT6juDHI9MneI/view?usp=sharing
https://drive.google.com/file/d/1QIlRdj4lS4muBKJubDyFT6juDHI9MneI/view?usp=sharing
https://drive.google.com/file/d/1fmSPR6ddzsWfG0Xo87h8QZl_lbksnnS8/view?usp=sharing
https://drive.google.com/open?id=0Bxnu-MgfijxLR1htYUdFbnhRalU&authuser=0
https://drive.google.com/file/d/1f3aae-796f2CqU2XZQo3S6taJllbeOq3/view?usp=sharing
https://docs.google.com/forms/d/e/1FAIpQLSdlVICndDG7atUe8QzFQBnlemR7yhpUFPqL6_kalOfvqojqoQ/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSdlVICndDG7atUe8QzFQBnlemR7yhpUFPqL6_kalOfvqojqoQ/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSdlVICndDG7atUe8QzFQBnlemR7yhpUFPqL6_kalOfvqojqoQ/viewform?usp=sf_link
https://www.webmd.com/cancer/cancer-chemotherapy-radiation-differences
https://www.healthline.com/health/radiation-vs-chemo
https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/proton-therapy
https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/proton-therapy
https://www.cancer.net/navigating-cancer-care/how-cancer-treated/radiation-therapy/proton-therapy
https://www.proton-therapy.org/map/
https://www.proton-therapy.org/map/
https://drive.google.com/file/d/1S17pO-YbEYPPL6hoT_QJU7rdvAhvWOZm/view
https://drive.google.com/file/d/1S17pO-YbEYPPL6hoT_QJU7rdvAhvWOZm/view
https://drive.google.com/file/d/1S17pO-YbEYPPL6hoT_QJU7rdvAhvWOZm/view
https://www.youtube.com/watch?v=Qe5WT22-AO8
https://www.youtube.com/watch?v=Qe5WT22-AO8
https://drive.google.com/file/d/1_uSIFCZPyvfonMXKja2xiWkgZsMe3ibq/view?usp=sharing
https://drive.google.com/file/d/1_uSIFCZPyvfonMXKja2xiWkgZsMe3ibq/view?usp=sharing
https://drive.google.com/file/d/1IQfvNbNjjNM7AngddVbeJOeBwZcFscU6/view?usp=sharing
https://drive.google.com/file/d/18c8mk3AyWIB16UhNChfiwkn9pfGnYJoM/view?usp=sharing
https://drive.google.com/file/d/18c8mk3AyWIB16UhNChfiwkn9pfGnYJoM/view?usp=sharing
https://drive.google.com/file/d/18c8mk3AyWIB16UhNChfiwkn9pfGnYJoM/view?usp=sharing
https://docs.google.com/forms/d/e/1FAIpQLSd9dg3glpqEDyh_JhYCihHOvdVZL2ajZrYPu9Achp56N6f9iQ/viewform?usp=sf_link
https://docs.google.com/forms/d/e/1FAIpQLSd9dg3glpqEDyh_JhYCihHOvdVZL2ajZrYPu9Achp56N6f9iQ/viewform?usp=sf_link
https://drive.google.com/file/d/1rTv0WnYpE0HccKaWDenEMQlHAMv63Weu/view?usp=sharing
https://drive.google.com/file/d/1rTv0WnYpE0HccKaWDenEMQlHAMv63Weu/view?usp=sharing
https://drive.google.com/file/d/1f3aae-796f2CqU2XZQo3S6taJllbeOq3/view?usp=sharing

ilberberg B

Chapter Topic ead Outline Recommended Book Problems
2.2-2.3 Laws / Dalton’s Atomic Theory \ \ #7

2.4 History of the Atom \ \ -
2.5 Structure of the Atom N v #23-35
23.1 Radioactive Decay N N -
232 Half-Life V \ #2, 6-7, 8-13

23.3 & 23.5 Transmutation / Radioisotopes \ \ #33-34
23.6 Fission, Fusion, Binding Energy \ \ -
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