GVSD UBD Template Clarifications Documents

	Course Title:  Chemistry
	Grade Level(s): 10

	Unit 4: Electrons in atoms – Chemistry’s Twilight Zone 
	Time Frame: 2½ weeks


	

	Stage 1: IDENTIFY DESIRED RESULTS

	Pennsylvania Content Standards

	Evaluate appropriate technologies for a specific purpose, or describe the information the instrument can provide. (S11.A.2.2)

Compare observations of the real world to observations of a constructed model. (S11.A.3.2)

Explain the relationship between the structure and properties of matter. (S11.C.1.1)

Analyze energy sources and transfer of energy, or conversion of energy.  (S11.C.2.1)


	Major Learnings

	The structure and function of an object or organism are related.

Matter is composed of tiny particles in constant motion held together by attractive forces. This can be used to account for observable chemical and physical properties.

There are distinct patterns in the organization of nature

Energy and matter exist in different forms.  They are conserved, converted, or transferred throughout systems.

Technology has a reciprocal relationship with science and is the application of innovations to solve problems. 

Inquiry is a process that uses strategies to solve a problem. The strategies utilized are adapted as the problem changes.

Everything can be classified according to its properties.

All objects obey universal laws relating force and motion.

Models can be used to illustrate the properties of a system.


	Essential Questions
	Guiding Questions

	
1. What are the properties and behavior of electrons?

2. How are electrons arranged in an atom?

3. How is the location of an electron related to energy?

4. What are the properties of light and how are they related?

	
1a)  What are the properties of electrons regarding location and energy?

1b)  What are the “peculiar” properties of electrons that make them different from other types of matter?

2a)  Where are electrons arranged in a specific atom in the ground state and how are they represented?

2b)  Which electrons in an atom have the most influence on its properties?

3a)  What happens to an atom when light is absorbed or emitted?

4a)   What is the relationship between frequency, wavelength, & energy of light?


	Knowledge/Skills

	Students will know (knowledge):

1. Describe the meaning of the following theories and the implications regarding the nature of electrons:
a) Pauli Exclusion Principle 
b) Quantum theory
c) Hund’s Rule
d) Wave-particle duality
e) Heisenberg uncertainty principle

2. Describe the meaning of and relationship between energy levels, sublevels, orbitals, and spins of electrons.
a) Represent specific energy levels, sublevels, and orbitals using sketches.
b) List the specific sublevels in order of size or energy.

3. Describe the types of light in the electromagnetic spectrum.


	Students will be able to (skills):

1. Calculate the relationship between speed, wavelength, and frequency of light.

2. Show the electron distribution of any atom using:
a) Energy level diagrams
b) Electron configurations
c) Electron dot diagrams

3. Identify elements by flame tests

	Stage 2: DETERMINE ACCEPTABLE EVIDENCE

	Summative Assessments:
	Formative Assessments:

	
Wave and electromagnetic radiation http://moodle.cciu.org/GVSD/moodle/mod/quiz/view.php?id=3742
Quantum mechanics
http://moodle.cciu.org/GVSD/moodle/mod/quiz/view.php?id=3739
Electron configurations http://moodle.cciu.org/GVSD/moodle/mod/quiz/view.php?id=1576

	

	Learning Plan  STAGE 3: DEVELOP LEARNING PLAN

	
(Based on Chapter 5 of Chemistry: Matter and Change)

Class topics:
Energy levels, sublevels, orbitals, & spin
Quantum theory & “peculiar” properties of electrons
Electron distribution: orbital diagram, electron configuration, & electron dot structure
Light: energy, frequency, & wavelength
Lab: flame tests/ emission spectroscopy


	Unit Vocabulary

	Teaching:
a) Excited state
b) Ground state
c) Valence electron
d) Degenerate 
e) Frequency
f) Wavelength

Telling:
g) Spectroscopy
h) Emission spectroscopy
i) Absorption spectroscopy
j) Fluorescence
k) Phosphorescence
l) Quantum number






