
	Course Title: Fundamentals of Chemistry
	Grade Level(s): 10

	Unit 3: Weather
	Time Frame: 6 weeks (32 days)


	

	Stage 1: IDENTIFY DESIRED RESULTS

	Pennsylvania Content Standards


GVSD UBD Template Clarifications Documents

	A.1.3
A.3.2
A.3.3
B.1.1
B.2.2
B.3.1
B.3.2
C.1.1
C.2.1
C.2.2
D.1.1
D.1.3
D.2.1
D.3.1



	Major Learnings

	B. Matter is composed of tiny particles in constant motion held together by attractive forces, which can be used to account for observable chemical and physical properties.
C. There are distinct patterns in the organization of nature.
E. Energy and matter exist in different forms.  They are conserved, converted, or transferred throughout systems.
H. Everything can be classified according to its properties.
K. Models can be used to illustrate the properties of a system.


	Essential Questions
	Guiding Questions

	
1. How are proportional relationships used in science? ( c)
2. How can we use liquid physical properties to make thermometers? ( c)
3. How does changing temperature, pressure and volume affect matter? ( b, c, h)
4. What are the properties of gases? (b, c, k)
5. How do the number of gas particles affect gas properties? (b,c,k)
6. How can you use gas properties to predict the weather? (c, e, k)
	1A How do meteorologists keep track of rainfall?
1B How much water is present in equal volumes of snow and water?
2A How is temperature measured?
3A How cold can substances get?
3B How do densities of a solid and a gas compare?
3C How do densities of a solid and a gas compare?
4A How can you predict the volume of a gas sample?
4B What evidence do we have that gases exert pressure?
4C How does a gas volume affect gas pressure?
4D How does gas pressure change in flexible and rigid containers?
4E What are the relationships among pressure, volume, and temperature for a sample of gas?
5A How do the number of gas molecules affect gas properties?
5B How is the number of gas molecules in a sample related to pressure?

	Knowledge/Skills

	Students will know (knowledge):

1. Weather arises from the movement and physical changes of water around the Earth
2. Weather maps are used by meterologists to track physical changes taking place in the atmosphere
3. Density of ice and snow differs from that of liquid water.  
4. Relationship between mass, volume, and density of solids and liquids numerically and graphically
5. Response of matter to temperature changes  can be used to monitor temperature
6. Matter generally expands when heated and contracts when cooled
7. The kinetic molecular theory (model) of gases describes the motions of all gases
8. If pressure and amount of gases are fixed, volume and temperature of gases are proportional to each other 
9. Lower density of warm air causes it to layer above cold.
10. Cold and warm fronts causing clouds and precipitation are formed as cold or warm air masses overtake warm or cold air masses, respectively 
11. Gases can form by solid sublimation or liquid evaporation
12. When gases form from liquids or solids, molecules spread far apart, greatly increasing volume and decreasing density (both by about 1000 times)
13. Gases expand to fill whatever container they are in.
14. The atmosphere is a mixture of gases including gaseous water
15. Molecules in the atmosphere colliding with anything they contact at sea level exert pressure equivalent to 14.7 lbs in each square inch.
16. Squeezing a gas into a smaller volume, exerts more pressure on container as more collision occur in the smaller space.  Conversely spreading a gas out over a larger volume, leads to less collisions and so less sensed pressure.
17. Explain relative effects of temperature on pressure in flexible and rigid containers
18. Explain how temperature and humidity variations give rise to clouds and weather.
19. Number density (moles/volume) of a gas affects its pressure.  As number density increases, wall collisions increase leading to increased measured pressure 
20. Chemists track number of molecules using a counting shorthand called the mole.  
21. There exists a maximum number density of water molecules (at a given temperature) that can be in air (called maximum humidity or 100% humidity).  Above this limit fog or rain will form
22. Centered around areas of extreme low pressure, hurricanes form as heat is released when moist warm air rises and condenses into storm clouds.

	Students will be able to (skills):

1. Use proportionality to relate height and volume of rain gauges (Measuring, Calculating)
2. Use a graph of mass vs. volume to determine density (IAE)
3. Convert between Celsius and Farenheit temperature scales (Calculate)
4. Convert between Celsius and Kelvin temperature scales (Calculate)
5. Use proportions to calculate changes in volume with temperature and vice versa. (Calculate)
6. Draw molecular views of water vapor, liquid water, and ice (DCI)
7. Calculate the effect of pressure on volume and vice versa using Boyle's law (Calculate)
8. Calculate the expected pressure as temperature is varied for flexible and rigid containers (Calculate)
9. In a situation where the amount of gas is fixed, use the combined gas law to calculate volume, temperature or pressure in a situation where all three are changing. (Using Variables in Experiments x 3, Measuring)
10. Calculate the number of gas particles by knowing the gas pressure, volume and temperature (Calculate, Measuring)

	Stage 2: DETERMINE ACCEPTABLE EVIDENCE

	Summative Assessments:
	Formative Assessments:

	
Section I – II Test
Section III Test
	Lessons 1 – 19 Section Reviews and Activities
Activities and Quizzes: Gas law lab, Egg in a Bottle, Properties of Gases, Air Pressure demonstrations

	Learning Plan  STAGE 3: DEVELOP LEARNING PLAN

	Section I of the Weather unit introduces students to the physical changes of matter and explores how those changes are monitored, measured, and tracked. In the first lesson, students explore the information typically found on weather maps. They look for correlations among the location of the jet stream, clouds, precipitation, temperature, high and low pressure, and warm and cold fronts. In Lesson 2, students are introduced to the first of many proportional relationships when they investigate why rainfall is measured in units of height rather than volume. Students explore phase change behavior in Lesson 3, one of several lessons in the unit that highlight the interactions among phase, density, temperature, and volume. In Lesson 4, students construct simple liquid and gas thermometers. Lesson 5 introduces students to the Kelvin scale and the kinetic theory of gases. Lesson 6 explores the effect of temperature changes on gases and quantifies the relationship between gas volume and temperature. In Lesson 7, students apply what they have learned about gas behavior to the topics of weather fronts, cold and warm air masses, and the formation of storms and precipitation.

Section II of the Weather unit consists of seven lessons focusing on gas pressure. Lesson 8 is a lab that provides students firsthand experience with gas pressure and density. In Lesson 9, students observe a series of demonstrations featuring the effects of gas pressure on the world around them. Lesson 10 introduces Boyle’s law. In Lesson 11, students investigate flexible and rigid containers and their effects on gas samples. Computer simulations allow students to explore the kinetics of gas behavior under different conditions in Lesson 12. The combined gas law is introduced in Lesson 13 as students follow the progress of a weather balloon through a changing atmosphere. In Lesson 14, students simulate the creation of a cloud inside a bottle and connect their learning to the weather associated with high- and low-pressure systems.

The third section of the Weather unit focuses on the number of gas particles in a sample and how this is related to pressure, temperature, and volume. Lesson 15 explores the atmosphere and how the density of gas molecules varies with altitude. In Lesson 16, students learn about standard temperature and pressure and how the number of particles is related to the volume of a gas. Lesson 17 is a lab in which students measure the volume of an average breath and then calculate the number of gas particles in that volume using the ideal gas law. Lesson 18 extends the concept of number density to water vapor as students learn about relative humidity. Extreme weather conditions are the subject of Lesson 19. Lesson 20 is a review of the entire Weather unit. 

	Unit Vocabulary

	Teaching Words
1. physical change
2. phase change
3. proportional
4. absolute zero
5. Kelvin scale
6. kinetic theory of gases
7. temperature
8. Charles' Law	
9. evaporation
10. pressure
11. atmospheric pressure
12. atmosphere (atm)
13. inversely proportional
14. Boyle's Law
15. Guy-Lussac's Law
16. mole
17. Avogadro's number	
18. Avogadro's law
19. ideal gas law	
20. humidity

	Telling Words
1. weather
2. proportionality constant
3. melting point
4. boiling point
5. air mass
6. sublimation
7. combined gas law
8. number density
9. standard temperature and pressure
10. universal gas constant (R)
11. partial pressure
12. relative humidity



