PREAP CHEMISTRY UNIT PLAN
UNIT 02: STRUCTURE OF MATTER
SEPTEMBER 12, 2007 — OCTOBER 3, 2007

Objectives:

These are your learning objectives for this unit of study. Use them as a guideline to focus your attention and study for
the unit exam and ultimately, the Fall and Spring final exams.

Describe the size and mass of an atom (Ch. 5)

Describe the structure of an atom, including the location, relative masses, and charges of the

protons, electrons and neutrons. (Ch. 5)

3. Use the atomic number and mass number of an element to find the number of p+, n°, and e-or

write the nuclear symbol of an element given the number of p+, n°, and e-. (Ch. 5)

Explain how isotopes differ and the fractional nature of atomic masses. (Ch. 5)

Calculate the average atomic mass or relative abundance of an element. (Ch. 5)

Summarize the development of atomic theory and associated experiments. (Ch 5)

Compare and contrast the contributions of Dalton (Ch 5), Thompson and Rutherford, Bohr’s, and

the quantum mechanical model (Schrodinger). (Ch 13)

8. Use the Aufbau principle, the Pauli exclusion principle, and Hund’s rule to write complete,
shorthand, and orbital notation electron configurations of the elements and their ions. (Ch 13 + LTF
notes)

9. Use orbital notation to predict oxidation numbers and explain e- configuration exceptions. (Ch 13 +
LTF notes)

10. Describe the relationship between e- configurations and the periodic table and use e-
configurations to classify elements as noble gases, representative elements, transition metals, or
inner transition metals. (Ch 14)

11. Describe the significance of the four quantum numbers and be able to assign quantum numbers to
specific electrons in atoms. (Ch 13 + LTF notes)

12. Explain emission and dark band (absorption) spectra of the elements. (Ch 13)

13. Infer the properties of elements within the same chemical family. (Ch 14)

14. Interpret group trends in atomic radii, ionic radii, ionization energies, eletron affinity, and
electronegativites. (Ch 14)

15. Interpret periodic trends in atomic radii, ionic radii, ionization energies, eletron affinity, and
electronegativites. (Ch 14)

16. Explain how the shielding effect and effective nuclear charge influence group and periodic trends.
(Ch 14)

17. Describe three types of nuclear decay: alpha, beta, gamma. (Ch 27)

18. Write and balance nuclear equations. (Ch 27)

19. Describe nuclear reactions in terms of nuclear stability. (Ch 27)

20. Perform half-life calculations. (Ch 27)

21. Distingiush between fission and fusion. (Ch 27)

22. Describe applications of nuclear chemistry including nuclear reactors and radioisotopes and tracers

in nuclear medicine. (Ch 27)
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Textbook Reading:

Read the following chapter(s)in your Chemistry textbook to supplement class lectures and activities.
Chapters 5, 13-14, 27



Key Terms:

Using your book and/or other resources, define the following terms on a separate sheet of paper. Definitions are due

on test day.

Absorption

Alkali metal

Alkaline Earth Metal
Alpha radiation
Amplitude

amu

Anode

Atom

Atomic mass

Atomic mass unit
Atomic number
Atomic radius

Beta radition
Carbon-12-exactly 12 scale
Cathode

Cathode ray

Covalent atomic radius
d block elements
Dalton

Deuterium
Electromagnetic radiation
Electron

Electron affinity

Electron cloud

Electron configuration

Electronegativity

Emission spectrum

Energy level

Excited state

f block elements

Family

Fission

Frequency

Fusion

Gamma radiation

Ground state

Group

Halogen

Heisenberg Uncertainty
Principle

Hertz

Inner transition metals

Ionization energy

Isotope

Lewis dot formula

Magnetic quantum number

Mass number

Neutron

Noble gas

Nucleus

Orbital

Orbital notation

p block elements

Pauli exclusion principle
Period

Periodic law

Photon

Planck’s constant
Principal quantum number
Proton

Quanta

Quantum numbers
Representative elements
s block elements
Spectrum

Spin quantum number
Transition metals
Tritium

Wavelength



Lesson Plan:

DAY | OBJECTIVE(S) | ACTIVITIES
~
. @ UNIT DAY 1 (9/12-13/07)
g : 1. Lecture and Practice: Atomic Structure, Isotopes
o § OBJ 1-4 2. Activity: LTF-8 Isotopic Pennies
3
w I
Sk HW: Atomic Structure HW due Day 3. Definitions due on test day.
> UNIT DAY 2 (9/14/07)
Et 1. Check Isotopic Penny answers
= OBJ 3-5 2. Lecture and Practice: Average Atomic Mass Calculations
T
HW: Atomic Structure HW due Day 3. Definitions due on test day.
UNIT DAY 3 (9/17/07)
% 1. Turnin HW
g OBJ 6-7 2. Lecture and Notes: The Evolution of the Atomic Model - 300 B.C. — present
g 3. Activity: Compare and Contrast Atomic Models
HW: Definitions due on test day.
UNIT DAY 4 (9/18/07)
1. Grade Atomic Structure HW
: 2. Lecture and Practice: Electrons in atoms, Electron Configurations (complete and
a OBJ 8 shorthand)
u 3. Handout Notes: LTF-5 Electron Configurations, Orbital Notation, and Quantum
- Numbers
HW: LTF 5 HW (Analysis and Conclusion Questions) due Day 7. Definitions due on
test day.
<
: > UNIT DAY 5 (9/19-20/07)
a g 1. Quiz: Atomic Structure, Atomic Models, Atomic Mass Calculations
0 [ OBJ 8-9 2. Lecture and Practice: Orbital Notation
H
w - - - —
S+ HW: LTF 5 HW (Analysis and Conclusion Questions) due Day 7. Definitions due on
test day.
UNIT DAY 6 (9/19-20/07)
OBJ 8.9 1. Lecture and Practice: Quantum Numbers

WEDNESDAY /
THURSDAY B

HW: LTF 5 HW (Analysis and Conclusion Questions) due Day 7. Definitions due on
test day.




FRIDAY

OBJ

UNIT DAY 7 (9/21/07)
1. Turnin LTF 5 HW (Analysis and Conclusion Questions)
2.

HW: Definitions due on test day.

MONDAY

OBJ

UNIT DAY 8 (9/24/07)
1. Grade LTF 5 HW (Analysis and Conclusion Questions)
2.

HW: Definitions due on test day.

TUESDAY

OBJ

UNIT DAY 9 (9/25/07)

HW: Flame Test Pre-Lab due on lab day. Remember proper LAB attire! Definitions due
on test day.

WEDNESDAY /

THURSDAY A

OBJ 12

UNIT DAY 10 (9/26-27/07)
1. DEMO - Emission spectra
2. Lecture and Notes: Wave/particle duality of light; Electromagnetic radiation;
wavelengths and frequency

HW: Definitions due on test day.

WEDNESDAY /

THURSDAY B

OBJ 12

UNIT DAY 11 (9/26-27/07)
1. Pre-Lab check off
2. LAB: Flame Tests (must have proper safety attire)

HW: Flame Test Post-Lab Report Due Day 14. Definitions due on test day.




UNIT DAY 12 (9/28/07)

Z
8 |oBJ
oe
L
HW: Definitions due on test day.
UNIT DAY 13 (10/01/07)
:
Zz | OBJ
(®)
=
HW: Definitions due on test day.
UNIT DAY 14 (10/02/07)
:
w | OBJ
=)
=
HW: Definitions due on test day.
N UNIT DAY 15 (10/03/07)
>
< >
a g Demonstrate 1. Turn in Unit definitions.
w g knowledge 2. Unit Exam
Z 5| of OBJ 1-22
w I
; -
HW:
Do
: > BEGIN NEXT UNIT (10/03/07)
T
z &
a>
w T
; -

HW:




