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Properties of Water
Download all Associated Files for this lesson from our Website



Summary: 
This lesson reviews the unique properties of water that make it crucial to life. Topics addressed include water’s structure, hydrogen bonding, cohesion, surface tension, solvent abilities, density, and specific heat capacity. This lesson includes teacher lesson plan, PowerPoint presentation, student worksheets, interactive lab activities, and quiz with answer key. 
All PowerPoint slides and other materials in this unit were received from and are available for download from the NanoSense Web Site at: http://nanosense.sri.com/index.html Copyright © 2005-2008 by SRI International. All rights reserved.

Keywords: water, properties, chemistry
Subject TEKS: 

· Science: Chemistry 10A 
Describe the unique role of water in chemical and biological systems
Grade Level: 10th
Lower Bound: 9th
Upper Bound: 12th
Learning Objectives: 

The learner will: 
· Understand the unique properties of water
· Describe the basic structure and charge distribution of water
· Explain how hydrogen bonding is responsible for water’s unique properties
Time Required: 
Day 1 – 50 minutes
Day 2 – 50 minutes

Day 3 – 35 minutes

Materials: 
For Science of Water Lab Activities (All 5 Stations) 

· 3 pennies

· Available water

· Small containers of water, oil, and soapy water, and a dropper for each

· A square, about 4” x 4”, of wax paper

· Hot plate

· Thermometer

· Ice water (without the ice)

· 4 pieces of 8-24 inches of capillary tubing of varying small sized dimensions, no greater than 7mm

· Metric ruler

· Pan of dyed (with food coloring) water into which to set the capillary tubing

· Clamps on stands that will stabilize the tubing to remain upright in a straight

· position

· 2 equal amounts, about 100-mL, of water and vegetable oil

· 2 250-mL Erlenmeyer flasks or beakers

· 2 thermometers

· 2 Bunsen burners or a hot plate

· 2 ring stands, with screens if needed, to hold Erlenmeyer flasks or beakers

· 2 additional clamps to hold the thermometers in place

· Cold water bath for cooling the Erlenmeyer flasks

· 6 plastic cups

· 6 plastic spoons

· Water at room temperature

· Oil at room temperature

· Granulated salt

· Granulated sugar

· Iodine crystals

· A timer with a second hand

· Glassware tongs or heat resistant mitts

· 100-mL graduated cylinder
Background and Concepts for Teachers: 

· Water has unique properties that make it crucial to life. Water’s properties enable it to dissolve more substances than any other liquid, giving it the name the “Universal Solvent”. Some of these unique properties include:

· Molecular Structure and Hydrogen Bonding

· High Cohesion and Surface Tension

· Adhesion Characteristics

· Hydrophilic and Hydrophobic Interactions

· Density

· High Specific Heat Capacity
All material for this lesson plan was created by Nanosense Project.
Activities - Lesson 2: Science of Water: 
http://nanosense.sri.com/activities/finefilters/ 
Teacher Instructions:
Download Teacher Materials
· Introduction to the Water Crisis: Teacher Lesson Plan

· The Water Crisis:  PowerPoint Slides  & Teacher Notes

· The Water Crisis Student Data Worksheet: Teacher Instructions & Answer Key

· Fine Filters Initial Ideas: Teacher Instructions

· The Water Crisis: Quiz Answer Key

Download Student Materials 
· The Water Crisis: Student Data Worksheet

· Fine Filters Initial Ideas: Student Worksheet

· The Water Crisis: Student Quiz

Vocabulary / Definitions: 
· Adhesion: The force of attraction between two different substances (e.g., water and glass).

· Cohesion: Attraction between molecules of the same substance.

· Covalent Bond: A chemical bond between two atoms when they share valence electrons.

· Hydrogen Bond: The molecular attraction between a hydrogen atom in a polar molecule to an atom such as oxygen, nitrogen, or fluorine in another molecule.

· Molecule: Two or more atoms (nonmetals) that are held together by sharing valence electrons. It is the smallest ratio of atoms that retain the physical and chemical properties of a substance.

· Polar Molecule: A molecule where part of the molecule has a slight positive charge and the other part has a slight negative charge. The overall charge of the molecule, however, is neutral.

· Solute: The dissolved substance in a solution, usually found in a lesser amount than the solvent.

· Solution: A homogeneous (uniform composition) mixture of two or more substances.

· Solvent: The substance in a solution doing the dissolving, usually found in a greater amount than the solute.

· Specific Heat Capacity: The amount of heat energy necessary to raise the temperature of one gram of a substance 1°C.

· Surface Tension: A property of the surface of a liquid that allows it to resist an external force.

· Suspension: A mixture where particles are distributed in a fluid but will settle out upon standing. The particles are larger than those of a colloid or solution.
Lesson Introduction / Motivation: 
“On the first slide of the PowerPoint presentation, ask students to think about where water is in this world, and what forms water comes in (solid, liquid, gas). Tell students that the focus of this lesson is on the special structure and characteristics of water that make it such a unique substance, a substance that we all depend upon for living.”
Presentation/Explanation: 
“Show the Science of Water PowerPoint Slides, using the question slides and teacher’s notes to start class discussion.”

Activity/Application:

“Students work in pairs or small groups at the Science of Water Lab Activities. Tell students to follow the posted directions to complete the lab at each station, moving to the next station when the current one is completed. Each student should complete their own Student Worksheet, although they may consult with other group members or the teacher.”

Lesson Closure: 
“Have students work in pairs or small groups to discuss their reflections on the Guiding Questions Worksheet.
Bring the class together to have students share their reflections with the class.

This is also a good opportunity for you to address any misconceptions or incorrect assumptions from students that you have identified in the unit up till now.


Administer the Science of Water: Student Quiz during class, as an individual or group exercise, or as homework.”

Assessment/Evaluation: 
“The Science of Water Student Quiz can be used as a formative or summative assessment of student learning through homework, an in-class group activity, or as an in-class individual assessment, depending on your goals.”

Lesson Extensions: 
Have the class watch “The Properties of Water” from the History Channel. This is a 5 minute video which discusses the unique properties of water such as its density, polarity, and surface tension.
Link to "The Properties of Water"

Safety Issues: 
The safety precautions for the Science of Water Lab Activities will depend on your school’s general safety criteria.
Resources: 
· http://ga.water.usgs.gov/edu/waterproperties.html
· “The Properties of Water”: http://www.schooltube.com/embed/b36a222fcdfef2db9af8/
· http://nanosense.sri.com/index.html 

References: 

· http://nanosense.sri.com/index.html
· http://nanosense.sri.com/activities/finefilters/ 
· http://nanosense.sri.com/activities/finefilters/overview/FF_OverviewTeacher.pdf
· http://nanosense.sri.com/activities/finefilters/overview/FF_OverviewStudent.pdf 
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