UNIT: WATER/SOLUTIONS 6 WEEKS





UNIT INTRODUCTION


Water’s unique properties are due to it’s molecular structure as well as it’s ability to form hydrogen bonds, In this unit students study the properties of water within the context of it’s importance to the physical and biological world also considering societal issues of water use regarding quality and quantity.  





Solutions make up a large important part of chemistry and have wide ranging applications in everyday life. In this unit students will learn about the types of solutions, the components of solution, solvation, how concentration is quantified , how concentration affects properties and energy changes during the solution process.





ESSENTIAL QUESTION(S)


What is the impact of water’s properties on our lives and the environment?


How can you account for water’s high surface tension, low vapor pressure, high specific heat, low density of it’s solid state and ability to dissolve so many substances?


How can we investigate the behavior of chemical in solutions(including electrochemical reactions) in order to analyze commercial and technological processes.





STANDARDS: (NSES)   A-1, A-2, B-2, B-5, C-1, E-2, F-, F-3, F-4, F-6





ESSENTIAL CONCEPTS


Explain the importance of water including considering societal issues surrounding water use.


List & describe water’s unique physical properties


Know water is a polar covalent molecule and describe it‘s charge distribution.


Explain how hydrogen bonds are formed between water molecules.


Relate hydrogen bonding to water’s properties.


Describe the types of solutions, the solution process and the influence of temperature and pressure on solubility.


Analyze and explain the behavior of unsaturated, saturated and supersaturated solutions.


Develop the conceptual understanding of solution concentration and apply this to conductivity.


Make a solution of a specific concentration and describe the effect the solute has on the physical properties of the solution.


Explain dissociation and ionization.


Describe the behavior of ions in solution.


Crystallization


A solution can be separated into it’s components through processes such as distillation, crystallization, and chromatography.


Colligative properties include vapor pressure lowering, freesing point depression and osmotic pressure.





ESSENTIAL SKILLS


Ability to make accurate measurements using laboratory equipment.


Read and interpret graphs.


Draw or explain diagrams or models of individual water molecules as well as the intermolecular bonds between water molecules.


Interpret chemical reactions.


Write a procedure for an experiment.


Analyze data and draw conclusions.


Evaluate validity of science experiments,  scientific literature and websites.





SCIENCE MISCONCEPTIONS


While exploring surface tension, some students believe the surface contains a different type of water molecule than the interior of a volume of water.


Dissolving is a chemical change-for example when students see magnesium added to HCl, they often say the metal dissolved.


The solution and melting process is the same, some students comment that water melts sugar.





ESSENTIAL VOCABULARY





Hydrogen bond                     Ionization


Covalent polar bond             Saturated


Specific heat                         Unsaturated


Vapor pressure                      Supersaturated


Surface tension                      Miscible


Surfactant                              Immiscible  


Solute                                    Colligative properties


Solvent                                  Percent by Mass


Solvation                               Molarity


Electrolyte                             ppm


Non-electrolyte                      ppb


Dissociation                           concentrated


                                              Dilute





OUTLINE OF SUGGESTED SEQUENCE OF INSTRUCTION





WATER


Show National Geographic website photos of water use around the world http://ngm.nationalgeographic.com/2010/04/water-is-life/water-is-life-photography, There is a set of pictures with short statements which are interesting and thought provoking in order to hook the students into thinking about how critically important water is and that it is in their personal interest for them to learn something about it .  This can lead to student discussion or brainstorming session to consider the amount of water needed to sustain human needs, it’s relative scarcity as well as important issues that occur as a result of competition for this resource.  Or even explore water issues close to home-Long Island Sound, sewage treatment, quality of tap water etc.


Short Inquiry activity “Observing Surface Tension”


Review polar bonds, discuss structure of water molecule then hydrogen bonding. https://vinstan.wikispaces.com/file/view/3D_model_hydrogen_bonds_in_water.jpg/46631747/3D_model_hydrogen_bonds_in_water.jpg 


Water Strider lab or “How many drops on a Penny Lab or Quick lab on “Surfactants”


Correlation of hydrogen bonding to low density of solid vs. liquid state of water, relatively high boiling point, freezing point (ethanol is -114 C) and vapor pressure.  Use reference tables to compare water to other substances.  Demonstration of ice cube in water vs. alcohol (Students can speculate on the difference in intermolecular bonding)


SOLUTIONS


What is s solution? List familiar solutions. Discuss other types of solutions (examples and/or demos attached) Define solute/solvent.


The dissolving process visuals & video http://www.youtube.com/watch?v=hydUVGUbyvU http://www.youtube.com/watch?v=EBfGcTAJF4o&feature=related 


Demonstration of factors that influence rate of dissolving: sugar cube, sugar crystals, powdered sugar, hot vs. cold dissolving sugar cube, stirring vs. not stirring) or lab “Sweet Solutions.” Introduce solubility graph (grams dissolved vs. temperature) compare and contrast different substances solubility in water, note some exceptions.


Unsaturated, saturated, supersaturated solutions demonstration. With advanced students discuss equilibrium between the solute and solvent in saturated solutions.


Qualitative descriptions of solutions concentrated vs. dilute.


Quantitative descriptions of solutions: percent by mass, percent by volume and molarity, ppm, ppb. 


Electrochemistry-some substances conduct a current when dissolved in water.  Teacher demonstration. Students will note some substances are excellent conductors others relatively poor conductors, some are non conductors-a lead in to ionization and dissociation.


Relate conductivity to the number of ions in solution.


Ions can be tested and identified in solution-lab


Colligative properties-boiling point elevation can be illustrated measuring the boiling point of pure water compared to water with 30 grams in 100 ml and 40 grams in 100 ml, or have Quick lab “Salt and the Freezing point of Water.” 


Lab:  “Freezing Point Depression with Antifreeze.”


Performance Based Task: Paper, Poster, Video, Poems, Song on issue related to water/ solutions  connections to the contemporary world and/or health. 


Some ideas are:


Desalinization of Seawater using different methods 


How water quality in urban areas is affected by runoff from fertilizer, paved areas garbage dumps 


concentration of ions or substances in blood that indicate disease  


effect of salinity on marine life, 


concentration of drugs used to treat specific conditions 


lead poisoning in urban area is a huge problem-what amounts cause it and how is it treated?


air is a gaseous solution-pollutants,-concentration and air quality


Wastewater treatment by GHWPCA 





READING FOR INFORMATION





National Geographic April 2010 special issue “Our Thirsty World”


Chemmatters December 2002, “Safe Drinking Water”, “Clean Water & Edmund Frankland,” Urine, Your Own Chemistry”


Chemmatters April 2009, “Air Pollution what Weather Satellites tell Us”(Concentration of aerosols), “Using Chemistry to Protect the Environment”


Alloy Age


Artificial Kidneys





SIGNIFICANT TASK





Performance based activity  12 from outline of  suggested instruction.





SUGGESTED ASSESSMENTS





Tests, quizzes inquiry lab rubric, rubric for performance based assessments





cid





DVD Liquid Assets: The story of our water infrastructure. Obtainable  from                          www.liquidassets.psu.edu   


www.ngm.com   search -water, a huge amount of educational information is readily available 


Regional Water Authority on Sargent Dr. has a water quality report and many educational resources even speakers.


Greater New Haven Water Pollution Control Authority has free tours, and educational information including speakers.

















