Chemistry:  Unit 4 Chemical Bonding and The Formation of Compounds


Comprehensive Curriculum

Concept Correlation

Unit 4:  The Periodic Table, Chemical Bonding, and The Formation of Compounds
Time Frame:  Regular Schedule – 9 weeks; Block Schedule – 4.5 weeks

	Big Picture: (Taken from Unit Description and Student Understanding)
· The mole concept has a relationship to formulas and equations.

· The Periodic Table and trends within the periodic table

· Writing formulas and equations has a role in chemistry.

· Intermolecular forces of attraction have an impact on the physical and chemical properties of substances.

	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Comprehension

PS 5

Application

PS 6

Analysis

PS 7

Application

PS 9

Synthesis

PS 13

Application

PS 15

Synthesis

PS 16

Synthesis

PS 17

Application

PS 22

Application

PS 23

Analysis

PS 24

Analysis

PS 27

Application

PS 40

Application

PS 46

Analysis

PS 47

Reflections



	Concept 1:  Periodic Table

19.  Can students predict the physical properties, chemical properties, and bonding potential of an element based on its location on the periodic table and provides the rationales for the predictions?

20. Can students differentiate between mass number and atomic mass and relate these terms to isotopes of elements?


	*Activity 15:  The Periodic Table

GQ 19, 20
	SI 13; PS 15
	

	
	*Activity 16A:  Periodic Table Trends

GQ 19, 20
	SI 9; PS 9,13,15,16,17
	

	
	Activity 16B:  Periodic Table Trends

GQ 19, 20
	SI 9; PS 9,13,15,16,17
	

	Concept 2:  Chemical Bonding
21. Can students predict the bond type and molecule shape of a compound?


	*Activity 17:  Prediction of Bond Type Using the Periodic Table GQ 21
	SI 5; 

PS 15, 22
	

	
	Activity 18A:  Experimental Indicators of Bond Types GQ 21
	SI 9,10
	

	
	Activity 18B:  Experimental Indicators of Bond Types GQ 21
	SI 9,10
	

	
	*Activity 19:  Predicting Properties

GQ 21

	SI 7; 

PS 22, 23
	

	Concept 3:  Molecular Formation

22. Can students predict the bond type and molecule shape of a compound?

23. Can students predict the physical and chemical properties of a substance based on the type of bond and intermolecular forces present in the substance?


	*Activity 20A:  Shapes of Molecules

GQ 22

	SI 7; 

PS 5, 9, 23

	

	
	*Activity 20B:  Shapes of Molecules

GQ 22
	SI 7; 

PS 5, 9, 23
	

	
	*Activity 21:  Intermolecular Forces

GQ 23
	SI 5; 

PS 24, 46
	

	Concept 4:  Chemical Nomenclature and The Mole

24. Can students experimentally determine a chemical formula of a compound?

25. Can students determine chemical formulas by using the periodic table?

26. Can students name ionic and covalent formulas?  

27. Can students give ionic and molecular formulas from nomenclature?

28. Can students determine % of each element in a formula?

29. Can students identify the basic types of     chemical reactions?
	*Activity 22:   Modeling the Formation of Ionic Compounds

GQ 25
	SI 7; 

PS 5, 9, 16, 23
	

	
	*Activity 23:   Chemical Nomenclature

GQ 26, 27
	SI 7; 

PS 5, 16
	

	
	*Activity 24A:  How Large Is a Mole?  

GQ 25
	SI 5, 7; 

PS 40
	

	
	*Activity 24B: How Large is a Mole? 
GQ 25
	SI 5, 7; 

PS 40
	

	
	*Activity 25:  Determining Empirical Formulas
GQ 24, 28
	SI 5; 

PS 5, 40
	

	
	*Activity 26:  Observing Chemical Reactions 
GQ 29

	PS  6, 7


	

	Concept 5:   Chemical Reactions Applications

30. Can students discuss environmental issues related to the use and storage of chemicals?


	*Activity 27:  Chemicals in the Home and Waste Disposal in the Community

GQ 30
	PS 45, 47
	

	**Essential Activities: 15, 16A, 17, 19, 20A or 20B, 21, 22, 23, 24A or 24B, 25, 26, 27A or 27B   ***Optional Activities: 16B, 18A or 18B


Chemistry

Unit 4:  The Periodic Table, Chemical Bonding, and The Formation of Compounds
Unit 4 Concept 1 Periodic Table

GLEs

*Bolded GLEs must be assessed in this unit

	PS 9
	Draw accurate valence electron configurations and Lewis dot structures for selected molecules, ionic and covalent compounds, and chemical equations (PS-H-B1) (Analysis)

	PS 13
	Identify the number of bonds an atom can form given the number of valence electrons (PS-H-B3) (Synthesis)

	PS 15
	Predict the physical and chemical properties of an element based only on its location in the periodic table (PS-H-C2) (Synthesis)

	PS 16
	Predict the stable ion(s) an element is likely to form when it reacts with other specified elements (PS-H-C2) (Synthesis)

	PS 17
	Use the periodic table to compare electronegativities and ionization energies of elements to explain periodic properties, such as atomic size (PS-H-C2) (Synthesis)

	SI 9
	Write and defend a conclusion based on logical analysis of experimental data (SI-H-A6) (SI-H-A2) (Evaluation)

	SI 13
	Identify scientific evidence that has caused modifications in previously accepted theories (SI-H-B2) (Analysis)


	Purpose/Guiding Questions:

· Arrange valence electrons according to the Bohr model.

· Predict chemical properties according to valence electrons.

· Compare electronegativites and ionization energies.

· Demonstrate ability to illustrate electron configurations and Lewis dot structures.

· Predict periodic trends.
	Key Concepts/Vocabulary:

· Valence electrons

· Bohr models

· Quantum theory

· Electron configurations

· Electronegativity

· Ionization Energy

· Periodic Table

· Atomic Radius

	Assessment Ideas:

· Lab Report

· Quizzes

· Tests

· Graded assignments
Activity Specific Assessments:


	Resources:

· Safety Guidelines
· Laboratory Equipment
· Internet
· Periodic Table


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 15, 16A    ***Optional Activities:  16B

**Activity 15: The Periodic Table  (CC Activity 3)  

(SI GLE: 13; PS GLE: 15)

Materials List: card stock, Exploring the Periodic Table BLM, color printer or markers, resealable plastic bags or envelopes, scissors, periodic table

Copy the Exploring the Periodic Table BLM onto card stock. If a color printer is available, make enough copies for each group. If a color printer is not available, simply outline each group of elements with different colored markers. Cut the pieces apart and put pieces into a container such as a sealable plastic bag or envelope. Remove the Ga and Ge cards from each set of cards and place in a separate bag or envelope.
	1                        H    

	7                    Li
	9                    Be
	  11                  B 
	12                    C
	14                     N
	16                    O
	19                    F

	23                    Na
	24                 Mg 
	27                      Al
	28                     Si             
	31                      P
	32                      S
	35                      Cl

	39                   K
	40                   Ca
	Do not give out
	These two cards
	75                    As
	79                        Se
	80                     Br

	86                   Rb
	88                   Sr
	115                     In                  
	119                      Sn
	122                     Sb
	128                      Te
	127                      I

	133                  Cs 
	137                  Ba
	204                     Tl         
	207                      Pb
	209                      Bi


	1                        H    
	2                       He

	3                    Li
	4                    Be
	  5                  B 
	6                    C
	7                     N
	8                    O
	9                    F
	10                   Ne

	11                    Na
	12                 Mg 
	13                      Al
	14                     Si             
	15                      P
	16                      S
	17                      Cl
	18                        Ar

	19                   K
	20                   Ca
	31                      Ga
	32                      Ge
	33                      As
	34                        Se
	35                     Br
	36                      Kr

	37                   Rb
	38                   Sr
	49                     In                  
	50                      Sn
	51                     Sb
	52                      Te
	53                      I
	54                      Xe

	55                   Cs 
	56                  Ba
	81                     Tl         
	82                      Pb
	83                      Bi
	84                      Po
	85                        At
	86                      Rn

	87                  Fr
	88                      Ra


· Part 1

Instruct the students to arrange the cards into some type of order and write a summary explaining why the arrangement was chosen. They are to copy the arrangement into their science learning logs(view literacy strategy descriptions). Ask the students if there is anything unusual about their arrangement? (There may be a hole in the chart.) List all answers on the board. Guide them to the holes in the pattern and ask them to predict the properties of the missing cards and, using a periodic table, identify the missing elements. If this identification is correct, give them the missing cards.  Explain Mendeleev’s periodic table:  how it was arranged and why. Include the fact that he predicted the properties of the missing elements with great accuracy and used atomic mass and properties to arrange the elements.  

· Part 2

Tell the students to arrange their charts in numerical order (atomic masses are given) if they have not already done so. Ask them to identify any problems they may have with this arrangement. Guide them to the Te and I cards. Explain that this was a problem for Mendeleev also. Refer the students back to the Activity 1 timeline and determine the name of the scientist responsible for the atomic number of the element (Mosely). Explain that this discovery rearranged all of the elements in order of properties and took care of the mass problems also.

· Part 3 

Assign each row of students a particular representative group of elements. Assign each student in the row a particular element in the group to research. Information to include: name, group number, period number, atomic number, mass number, chemical and physical properties (such as chemical reactivity, melting points, etc), and number of valence electrons. Once all the information has been gathered, put the row of students into a group and compile a list of similarities, differences, and trends for the group of elements assigned.

· Tell each row of students they will be called on randomly to come to the front of the room to be a team of “professor know-it-alls” (view literacy strategy descriptions) about their particular group of elements. Have groups prepare by thinking up questions about their research in order to compare their data to that of the other groups. For example

· What is the general trend in atomic number for your group of elements? (increases down the group)
· What is the trend in mass for your group of elements? ( increases down a group)
· What is the trend in reactivity down the group?( groups 1-3,14 activity generally  increases for groups 15-18 activity generally decreases)
· What is the trend in melting and boiling  points down a group?( for the halogens, melting and boiling points increase)
· For groups 1and 2 and 15-18, , what is the most stable ion formed?(review the charges on the ions formed by elements in these groups)
Call on a group of students to come to the front of the room. Ask students to stand shoulder to shoulder. Invite questions from the other groups. Demonstrate how you would like to the professor know-it-alls to answer each question. First, they should huddle as a team to talk about the answer, then return to their positions and give answer in complete sentences. After answering all questions, ask a new group of professor know-it-alls to take their place in front of the class, and continue the process of students questioning students. This should be done until all groups have had a chance to serve as professor know-it-alls. The teacher should also ask questions to each of the groups. Students asking the questions should hold the professor know-it-alls accountable for the correct answers. 

Compile all lists to see a sample of the variety of patterns exhibited on the periodic table. Students should be able to identify elements as metals, nonmetals, or metalloids by examining the trends. Tie this in with the zigzag line on the periodic table. Students should be able to use this information to determine the physical and chemical properties of an element based on its location on the periodic table when assigned a specific representative element.

This activity should be repeated using the elements in the same period.
**Activity 16A:  Periodic Table Trends (CC Activity 4)  

(SI GLE: 9; PS GLE: 9,13,15,16,17)

Materials List: periodic table or reference materials that list electronegativity, ionization energy, and atomic radii values, GISTing BLM

Provide students with a copy of the periodic table that includes electronegativity values, ionization energy values, and atomic radius. After a discussion of these terms, conduct a think-pair-share activity by having students work independently to study the values and write down five observations of trends or patterns they see. Have students pair with a partner, share observations, and compile a list. Have pairs of students join other pairs to compile larger lists. Conclude by compiling a class list of observations and periodic trends. The student will graph the values for electronegativity values, ionization energy values, and atomic sizes either on paper, using a graphing calculator or marker board. Discuss with students the relationships among atomic size, ionization values, and electronegativity values. Relate all three values to the predicted type of bonding of the element. Have students predict bonding tendencies from the position of elements on the periodic table and predict the ion formed when selected elements react with other specific elements. Students will use a modified GISTing (view literacy strategy descriptions) to summarize the stated periodic trends. GISTing is an excellent strategy for helping students paraphrase and summarize essential information. Students are required to limit the gist of a paragraph to a set number of words. Individual sentences from a paragraph are presented one at a time while students create a gist that must contain only the predetermined number of words.  By limiting the total number of words students can use, this approach to summarizing forces them to think about only the most important information in a paragraph, which is the essence of comprehension.  

The first step in teaching GISTing the teacher selects appropriate paragraphs on which to write gists.  It’s best to start with relatively short paragraphs of no more than three to five sentences that are easily understood.  Second, the teacher establishes a limited number of spaces to represent the total number of words of the gist, say 15 or so.  Third, students read the sentences of the paragraph and, using only the spaces allowed, write a statement in those spaces capturing the essential information of the sentences.  This is the beginning of their gist.  Fourth, the teacher has students read the second sentence of the paragraph and, using the information from the first and second sentences of the paragraph, they rewrite their gist statement by combining information from the first sentence with information from the second.  Again, the students’ revised gist statement should be no more than the allotted number of spaces.  This process continues with the remaining sentences of the paragraph.  As students read each succeeding sentence they should rework their gist statement by accommodating any new information from the sentence into the existing gist statement, while not using any more than the allotted number of spaces.  Finally, students should share their gists for comment and critique. Refer to the GISTing BLM as a guide.

A discussion of electron configuration should follow this activity. Electron configuration can then be used to explain the arrangement of the modern periodic table. Emphasize that the properties are periodic (repeating) because of similar outer electron configuration. 

***Activity 16B:  Periodic Table Trends (Teacher Made Activity)  

(SI GLE: 9, 13; PS GLE: 9,13,15, 16, 17) (See Appendix 3c)
Flame Testing

Using platinum wires, the students will test the effect of heat energy on various metal salt solutions.  

1.  Students must research the following:  ground state, excited state, Bohr model of an atom, atomic emission spectra and a photon.

2.  Given a list of materials, students will identify safety precautions and design a procedure to test the materials according to the theory they researched.  

3.  Finally, students will create a data table to organize their results and answer teacher guided questions in their conclusion.

Interactive Periodic Table (actual pictures of each element). Available online at http://www.chem.ox.ac.uk/vrchemistry/pt/
Unit 4 Concept 2:  Chemical Bonding

GLEs

*Bolded GLEs must be assessed in this unit

	PS 15
	Predict the physical and chemical properties of an element based only on its location in the periodic table. (PS-H-C2) (Application)

	PS 22
	Predict the kind of bond that will form between two elements based on electronic structure and electronegativity of the elements (e.g., ionic, polar, nonpolar) (PS-H-C5) (Application)

	PS 23
	Model chemical bond formation by using Lewis dot diagrams for ionic, polar, and nonpolar compounds (PS-H-C5) (Application)

	SI 5
	Utilize mathematics, organizational tools, and graphing skills to solve problems (SI-H-A3) (Analysis)

	SI 9
	Write and defend a conclusion based on logical analysis of experimental data (SI-H-A6) (SI-H-A2) (Evaluation)

	SI 10
	Given a description of an experiment, identify appropriate safety measures (SI-H-A7) (Application)

	SI 15
	Analyze the conclusion from an investigation by using data to determine its validity (SI-H-B4) (Evaluation)


	Purpose/Guiding Questions:

· Predict bond formation.

· Differentiate between ionic, polar covalent, nonpolar covalent.

· Draw Lewis dot diagrams for various ionic, polar, and nonpolar compounds.
	Key Concepts/Vocabulary:

· Metal/Nonmetal/Metalloid

· Chemical Bonding

· Ionic Bond

· Covalent Bond

· Polar Covalent

· Metallic Bond

· Electron-dot notation

· Octet rule

	Assessment Ideas:

· Lab Report

· Quizzes

· Tests

· Graded assignments
Activity Specific Assessment

· Activity 18A
	Resources:

· Safety Guidelines
· Laboratory Equipment
· Internet


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 17, 19    ****Optional Activities:  18A or 18B
**Activity 17:  Prediction of Bond Type Using the Periodic Table (CC Activity 1)

(SI GLEs: 5,; PS GLEs: 15, 22)

Materials List: periodic table, Vocabulary Self-Awareness BLM

Vocabulary self- awareness (view literacy strategy descriptions) charts should be used to activate prior knowledge of the terms to be used in this unit.  Provide a list of words to students at the beginning of this part of the unit and have them complete a self-assessment of their knowledge of the words using the Vocabulary Self-Awareness BLM. Do not give students definitions or examples at this stage. Ask students to rate their understanding of each word or law with either a “+” (understand well), a “(” (limited understanding or unsure), or a “-” (don’t know). Over the course of the readings and exposure to activities throughout the unit, students should be told to return often to the chart and add new information to it. The goal is to replace all the check marks and minus signs with a plus sign. Because students continually revisit their vocabulary charts to revise their entries, they have multiple opportunities to practice and extend their growing understanding of key terms related to the topic of chemical and physical properties of matter. If after studying these key terms, students still have checks or minuses, the teacher should be prepared to provide extra instruction for these students. Use the Vocabulary Self-Awareness BLM as a guide. 

Review the significance of groups/families (number of valence electrons) and the significance of periods (number of electron energy shells). Other concepts to be reviewed are prediction of chemical and physical properties of an element based on its periodic table location, electronegativity values and trends, atomic size trends, ionization energy values and trends, and types of bonds.

 Provide a brief description of ionic bonding (electrons are transferred from cation to anion), covalent bonding (electron pairs are shared between atoms) and metallic bonding (attraction between positive metallic ions and the surrounding mobile electrons). Use the general rule of thumb that ionic bonds form between metals (low electronegativity values) and nonmetals (high electronegativity values). Covalent bonds form between nonmetallic atoms and metallic bonds form between adjacent metal atoms. Covalent bonds can be polar (unequal sharing of the electron pair occurs because one atom has a higher electronegativity value than the atom that is going to bond with it) or nonpolar (equal sharing of the electron pair because the electronegativity values of both bonding atoms are very similar).Refer students to their vocabulary self-awareness charts to add any additional terms as they are introduced.  Provide a guided practice session to predict the bond type (ionic, nonpolar covalent, polar covalent) between a variety of element pairs using the periodic table as a reference. 

For review or reinforcement, students could visit the following Web site to study the differences in chemical bonding, including, ionic, covalent polar, and covalent nonpolar (pop-up window simulations of the synthesis of sodium chloride, hydrogen, and water are presented): http://jchemed.chem.wisc.edu/jcesoft/cca/cca0/Movies/NACL1.htmlwww.visionlearning.com/library/module_viewer.php?mid=55

. A video of the actual reaction can be seen at 
***Activity 18A:  Experimental Indicators of Bond Types (CC Activity 4)

(SI GLEs:  9, 10)

Materials List: test tubes, thin stem pipettes, iron ring and stand, candle with foil holder, small oil pie pan, calcium chloride, citric acid, phenyl salicylate, potassium iodide, sodium chloride, sucrose, Chemical Bond Type Lab BLM, safety goggles, aprons, conductivity testers (if available)

All safety issues should be identified by the students and addressed before starting this activity.

Complete instructions for this activity are found on the Chemical Bond Type Lab BLM. Note: The data table can be omitted and replaced with a student-generated table.  

Provide student groups with six samples labeled 1-6 (sodium chloride, potassium iodide, calcium chloride, sucrose, phenyl salicylate, citric acid), a foil pie plate, candle, ring stand, and ring clamp. Have students describe and record the physical appearance of each substance. Have students place a sample of each on the pie pan, making sure that samples are approximately the same size and that the samples are not touching. They are to place the pan with samples on the ring clamp that is attached to the ring stand at a sufficient height for a candle flame to heat the pan without touching the pan. Light the candle and note the order in which the substances melt. Next, the students are to determine if the samples are soluble in water. Students will also check the conductivity of each sample. Students will analyze the data to determine which substances are likely to contain ionic bonds, polar covalent bonds, and nonpolar bonds. 

	Assessment

· Students will be given a list of compounds. For each compound on the list, the students are to draw the Lewis dot structure and indicate whether the bonds are polar or non-polar and whether the molecule is polar or non-polar.



***Activity 18B:  Experimental Indicators of Bond Types (Teacher Made Activity)  

(SI GLEs:  9, 10) (See appendix 4a)
Students will investigate several physical properties of solids containing ionic bonds, covalent bonds, van der Waals (Londong) Forces, and metallic bonds to learn how to distinguish among them on the basis of properties which relate to their bonding forces.

7 stations will be set up:  

Station 1 :  High melting point

Station 2 : hardness

Station 3 : dissolving 

Station 4 : conductivity of solutions 

Station 5 : volatility

Station 6 : conductivity as pure solid 

Station 7 : low melting point

After visiting each station and making observations, students will organize, categorize and analyze the data collected.

**Activity 19:  Predicting Properties (CC Activity 6)  

(SI GLE: 7; PS GLEs: 22, 23) 

Materials List: periodic table, RAFTing BLM
Have students consider the following compounds: magnesium chloride, methanol, methane, sodium sulfate, ammonia, glucose, and potassium iodide. Have students use the periodic table and electronegativity values to determine whether the compound is ionic, covalent, or polar covalent. Students are to draw Lewis dot notations, name the shape, and determine if the molecule is polar or nonpolar. For all compounds, students should predict their states at room temperature (solid, liquid, or gas) and predict whether or not the compound will dissolve in water. Students will compile information in chart form. Conclude with a class discussion revealing and explaining correct responses.

As a culminating activity for this unit, have the students do RAFT writing.  Challenge students to create a want ad for one of the states of matter.  Begin with a RAFTed writing assignment (view literacy strategy descriptions). Once students have acquired new content information and concepts they need opportunities to rework, apply, and extend their understandings. This form of writing gives students the freedom to project themselves into unique roles and look at content from unique perspectives.  From these roles and perspectives, RAFT writing has been used to explain processes, describe a point of view, envision a potential job or assignment, or solve a problem (Fisher & Frey, 2003).  It’s the kind of writing that when crafted appropriately should be creative and informative. See the example in the BLM. RAFT is an acronym that stands for


R – Role (role of the writer)


A – Audience (to whom or what the RAFT is being written)


F – Form (the form the writing will take, as in letter, song, etc.)


T – Topic (the subject focus of the writing)


Allow students to share their RAFTs with a partner or the class.  Students should listen to make sure the RAFT is accurate and logical.
Unit 4 Concept 3:  Molecular Formation

GLEs

*Bolded GLEs must be assessed in this unit

	PS 24
	Describe the influence of intermolecular forces on the physical and chemical properties of covalent compounds (PS-H-C5) (Analysis)

	PS 27
	Investigate and model hybridization in carbon compounds (PS-H-C6) (Analysis)

	PS 46
	Identify and compare intermolecular forces and their effects on physical and chemical properties (PS-H-E1) (Application)

	SI 1
	Write a testable question or hypothesis when given a topic (SI-H-A1) (Synthesis)

	SI 5
	Utilize mathematics, organizational tools, and graphing skills to solve problems (SI-H-A3) (Analysis)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)

	SI 9
	Write and defend a conclusion based on logical analysis of experimental data (SI-H-A6) (SI-H-A2) (Evaluation)


	Purpose/Guiding Questions:

· Construct models of molecules using Lewis structures according to the VSEPR model.

· Analyze the various intermolecular forces.
	Key Concepts/Vocabulary:

· Lewis Structures

· VSEPR theory

· Hybridization of Carbon Compounds

· Intermolecular forces

· Hydrogen bonding

· London dispersion forces

· Dipole-Dipole forces

· Molecular polarity

	Assessment Ideas:

· Lab Report

· Quizzes

· Tests

· Graded assignments
Activity-Specific Assessments:

· Activity 20A or 20B, 21
	Resources:

· Safety Guidelines
· Lab Equipment
· Internet


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 20A or 20B, 21
**Activity 20A:  Shapes of Molecules (CC Activity 3)

(GLEs: SI 7; PS GLEs: 5, 9, 23) 
Materials List: Chemical Formulas and Nomenclature I & II with answers BLMs; minimum of 2 pink, 5 blue, 9 red, 14 green , 15 yellow balloons (all the same size), minimum13 larger white balloons; string to hang finished models; Molecular Geometry of Simple Molecules Student Sheets 1 and 2 BLMs; Molecular Geometry of Simple Molecules Answer Sheet
Part 1: Chemical Formulas and Nomenclature of Molecules

Guide the students to use Lewis dot structures to model covalent bonding, emphasizing that they are pairs of electrons being shared between the two atoms. Include a discussion of single and multiple bonds, as well as co-ordinate covalent bonds (one atom shares a lone pair of electrons with another atom). Explain the difference between molecular formulas and structural formulas. Provide guided practice to demonstrate student understanding of using Lewis dot structures for covalent bonding. 
Provide teacher demonstrations of how to use elemental symbols and subscripts to write chemical formulas when given the name of a binary molecular compound. Provide compound names and have students write the chemical formulas. Provide written formulas and have students write the name of the compound represented. Refer to the Chemical Formulas and Nomenclature BLMs for sample worksheets.
Part 2: Shapes of Molecules (Molecular Geometry)  

Balloons (helium quality is best) of various colors will be used to model molecular geometry of electron pairs and used to explain molecular shape using the valence shell electron-pair repulsion (VSEPR) theory. 

	Electron Pair Geometry
	Type of Molecule
	Number of Atoms Attached to the Central Atom
	Molecular Shape
	Balloons Needed for Model

	Linear
	AB2
	2
	Linear
	2 pink

	Trigonal planar
	AB3
	3
	Trigonal planar
	3 blue

	Trigonal planar
	AB2E
	3
	Bent
	2 blue, 1 white

	Tetrahedral
	AB4
	4
	Tetrahedral
	4 red

	Tetrahedral
	AB3E
	3
	Trigonal Pyramidal
	3 red, 1 white

	Tetrahedral
	AB2E2
	3
	Bent
	2 red, 2 white

	Trigonal Bipyramidal
	AB5
	5
	Trigonal Bipyramidal
	5 green

	Trigonal Bipyramidal
	AB4E
	4
	See-Saw
	4 green, 1 white

	Trigonal Bipyramidal
	AB3E2
	3
	T- structure
	3 green, 2 white

	Trigonal Bipyramidal
	AB2E3
	2
	Linear
	2 green, 3 white

	Octahedral
	AB6
	6
	Octahedral
	6 yellow

	Octahedral
	AB5E
	5
	Pyramidal Planar
	5 yellow, 1 white

	Octahedral
	AB4E2
	4
	Square Planar
	4 yellow, 2 white


To assemble the balloon models: Distribute the balloons for students to inflate. All colored balloons should be inflated to the same size. The white balloons, which represent lone pairs, should be inflated to a larger size. Once all of the balloons are inflated, like colors for each model should be tied together and the white balloons should be tied together as needed. To assemble the models, twist the colored balloon groups and the white balloon groups. The balloons will assume the shape of the molecule. You may have to adjust some of the balloons in order to see the structure better. Hang the balloon models from the ceiling (if possible) to be used as references as needed.

Either copy the Molecular Geometry of Simple Molecules Student Sheets 1 and 2 BLMs for each student or have students make the chart in their science learning log (view literacy strategy descriptions). Students will fill in the chart as the various models are discussed. 

 These websites can be used for explanations and reinforcement of molecular geometry:

· http://www.chem.uncc.edu/faculty/murphy/1251/slides/C19a/sld001.htm
· http://www.up.ac.za/academic/chem/mol_geom/mol_geometry.htm 
After a discussion of Lewis structures and resonance, introduce students to the VSEPR theory used to determine the shape of molecules.

· VSEPR (Valence Shell Electron-Pair Repulsion) theory: valence shell electron pairs spread as far apart as possible to minimize repulsion, shapes of molecules are determined by electron pair geometry, the number of atoms attached to the central atom and the number of lone pairs on the central atom. Lone pairs repel electrons more than bonding pairs.

Using the balloon models, explain the following:

· colored balloons represent bonding pairs with atoms attached to the outer edge

· white balloons represent lone pairs

· a central atom is located where the balloons are tied in the center of the model

Activate prior knowledge of electron pair geometry by asking students

· Two points lie on either side of a central point. What is the bond angle between the two points?(180()

· Three points on a circle are equidistant from each other. What is the bond angle between two adjacent points? (120()

Using the appropriate one-colored balloon models, marked * on the BLM, explain the various basic electron pair geometries: linear, trigonal planar, tetrahedral, triangular bipyramidal, and octahedral. Explain that electron pair geometry is the starting point for determining the shape of simple molecules. First draw a Lewis structure for the compound. Then determine the electron-pair geometry. Next determine the molecular geometry. The shape of the molecule is vital to determining the polarity of a molecule. Refer back to the use of electronegativity values to determine bond polarity. Explain that nonpolar bonds will form nonpolar molecules. A molecule will only be polar if it contains polar bonds and its shape is not symmetrical.

	Assessment

· Students will be given a list of compounds. For each compound on the list, the students are to predict the type of molecule, the electron pair geometry, the molecular shape, the number of bonds formed and the number of lone pairs.



**Activity 20B:  Shapes of Molecules (Teacher Made Activity)

(GLEs: SI 7; PS GLEs: 5, 9, 23)

Ball and Stick models or Virtual models program as opposed to balloons (see resources).
	Assessment

· Students will be given a list of compounds. For each compound on the list, the students are to predict the type of molecule, the electron pair geometry, the molecular shape, the number of bonds formed and the number of lone pairs.



**Activity 21:  Intermolecular Forces (CC Activity 5)

(SI GLEs: 5; PS GLEs: 24, 46)

Materials List: pennies, pipettes, water, rubbing alcohol, microplates, capillary tubes, microscope slide, safety goggles, lab aprons, distilled water, and metric rulers

The teacher should use direct instruction to discuss the intermolecular forces of attraction between molecules commonly referred to as van der Waals forces. This discussion should include dipole-dipole forces, London dispersion forces, and hydrogen bonding.  The website http://antoine.frostburg.edu/chem/senese/101/liquids/faq/h-bonding-vs-london-forces.shtml has animations showing dipole-dipole forces and dispersion forces. 

Many of the characteristics of pure substances, such as their boiling or melting points, can be explained by the attraction between the particles of which they are composed. Characteristics of liquids, such as volatility and surface tension, can also be explained by the interactions between the molecules in the materials. This activity is designed to study some of these phenomena. Students are to create a data table, record data, and explain observations by using knowledge of the nature of the bonds contained in the substances. They are to include drawings showing the point(s) of molecular attraction.

· To explore surface tension of liquids due to intermolecular forces, students are to use a pipette and count the number of drops of distilled water that can be placed on the surface of a penny. Record results in the table, then repeat with rubbing alcohol (2-propanol). 

· To extend observations regarding surface tension, students are to predict whether water or 2-propanol will rise to the same height in capillary tubes. If not, which will rise higher?  Students should record their predictions and reasons for the predictions in the table. Then have students place a small amount of distilled water in a well in a micro plate. Place a small amount of 2-propanol in a second well. Place a capillary tube in the well of distilled water. Record the height the water rises above the surface of the water. Do the same with 2-propanol. Record the results and provide possible explanations for the observations. Next, have students predict the capillarity of a mixture of 1:1 water and 2-propanol. Students are to record their predictions and rationale, then mix and test their hypothesis. In addition to recording their results, the students are to explain the differences in surface tension characteristics of water and 2-propanol. 

· To explore the volatility of the liquid, students should simultaneously place one drop of water and one drop of 2-propanol at opposite sides of a microscope slide. Make sure that the drops are the same size. Predict which will evaporate first and why. Students are to observe what happens to the drops on the microscope slide and record which liquid evaporates first. 

· Students are to compare and contrast the types and strengths of intermolecular forces in water and 2- propanol based on the experimental data from this activity.

A class discussion should be conducted to refocus the students on the different types of intermolecular forces and their effect on the states and properties of matter. Misconceptions can also be identified and corrected to insure student understanding of these concepts.
	Assessment
· Given a physical description and formulas of various molecules, students are to determine the intermolecular forces of attraction acting among the particles. 



Unit 4 Concept 4:  Chemical Nomenclature and The Mole

GLEs

*Bolded GLEs must be assessed in this unit

	PS 5
	Write and name formulas for ionic and covalent compounds (PS-H-A2) (Comprehension)

	PS 6
	Write and name the chemical formula for the products that form from the reaction of selected reactants, (PS-H-A2) (Application)

	PS 7
	Write a balanced symbolic equation from a word equation. (PS-H-A2) (Analysis)

	PS 16
	Predict the stable ion(s) an element is likely to form when it reacts with other specified elements. (PS-H-C2) (Synthesis)

	PS 23
	Model chemical bond formation by using Lewis dot diagrams for ionic, polar, and nonpolar compounds (PS-H-C5) (Application)

	PS 40
	Compute percent composition, empirical formulas, and molecular formulas of selected compounds in chemical reactions (PS-H-D5) (Application)

	SI 1
	Write a testable question or hypothesis when given a topic (SI-H-A1) (Synthesis)

	SI 3
	Plan and record step-by-step procedures for a valid investigation, select equipment and materials, and identify variables and controls (SI-H-A2) (Analysis)

	SI 4
	Conduct an investigation that includes multiple trials and record, organize, and display data appropriately (SI-H-A2) (Application)

	SI 5
	Utilize mathematics, organizational tools, and graphing skills to solve problems (SI-H-A3) (Analysis)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)

	SI 9
	Write and defend a conclusion based on logical analysis of experimental data (SI-H-A6) (SI-H-A2) (Evaluation)

	SI 10
	Given a description of an experiment, identify appropriate safety measures (SI-H-A7) (Application)

	SI 15
	Analyze the conclusion from an investigation by using data to determine its validity (SI-H-B4) (Evaluation)


	Purpose/Guiding Questions:

· Demonstrate ability to apply rules of nomenclature for ionic and covalent compounds.

· Calculate percent composition, empirical formula and molecular formula.

· Collect data in order to calculate the empirical formula of a compound.

· Conduct an experiment and record data to analyze the percent composition of a compound.

· Assess the size of a mole.
	Key Concepts/Vocabulary:

· Chemical Formula

· Nomenclature of Ionic Compounds

· Nomenclature of Molecular Compounds

· Molar Mass

· Percent Composition

· Empirical Formula

· Molecular Formula

	Assessment Ideas:

· Lab Report

· Quizzes

· Tests

· Graded assignments
Activity-Specific Assessments:

· Activities 22, 23, 26
	Resources:

· Safety Guidelines
· Lab Equipment
· Internet


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 22, 23, 24A or 24B, 25
**Activity 22:  Modeling the Formation of Ionic Chemical Formulas  (CC Activity 2) 

(SI GLE: 7; PS GLEs: 5, 9, 16, 23) 

Materials List: Ion Cards BLMs, card stock, resealable plastic bags, student handout, periodic table

Begin the activity by using Lewis dot structures to model the transfer of electrons from metallic ions to nonmetallic ions. A demonstration of ionic bonding using valence electron configurations should also be done. Guided practice should be provided to master these types of models.
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Example: 

Preparation for the activity: 

Each point on the left side of the cards represents an electron that is lost. Each indentation on the right side is an electron gained. Use the patterns in BLM to make ion cards on card stock. Duplicate each sheet at least twice for each group. Have the students cut them out and place the pieces in a resealable plastic bag. These cards will be uses for writing and naming compounds, writing and balancing equations, and demonstrating the law of conservation of mass. Prepare a set to be used on an overhead projector to model the activity for the students. The ion cards can be done (or outlined) with different colors for a better contrast for visual learners. 

Teacher:  Make a handout (for each group of students) with a list of ions to be made into compounds such as
1. sodium +  chlorine


3. magnesium + phosphate



2.   aluminum  + oxygen


4. calcium  + fluorine

Distribute a handout, a bag of ion cards, and a periodic table to each student group. 

Students are to use the periodic table to determine the charge on each ion in the list. They should then choose the appropriate ion card to represent that charge. They are to build each compound, write its formula, and name it correctly. 

For example, given the name sodium chloride, students should use the periodic table to determine that sodium has a 1+ charge and chlorine has a 1- charge. Each student should pick a 1+ card and a 1- card and put them together.  If all points and indentations match, it represents a formula unit of the compound. Notice that in the compound calcium fluoride, it takes two 1- cards for all points and indentations to match. 


        1+                   1-                                                           2+             1-   

                                                                                                               1-  


    sodium chloride




       calcium fluoride

Once the student has mastered writing formulas, instruct the students how to name compounds that are ionically bonded. Have the students correctly name the compounds formed in this activity.

Provide teacher demonstrations of how to use elemental symbols, charges, and subscripts to write chemical formulas when given the name of a compound. Provide compound names and have students write the chemical formulas. Provide written formulas and have students use the rules of chemical nomenclature, including Stock (roman numeral) system, to determine the name of the compound represented. Allow time for guided and individual practice prior to assessment.
	Assessment

· Much practice is needed to master writing formulas. A worksheet of equations, grouped by type of reaction, should be used to familiarize the students with equation writing. This should be followed by a worksheet that has the various types of equations in random order. A written test will follow to show mastery of equation writing and identifying types of reactions.




**Activity 23:  Chemical Nomenclature (Teacher Made Activity)

(SI GLEs: 7; PS GLE: 5, 16)

Demonstrate and have students examine the basic rules of chemical nomenclature and memorize element oxidation numbers. Students will find a vast amount of information at the following Web site: http://chemed.chem.purdue.edu/genchem/topicreview/bp/ch2/mixframe.html. Provide teacher demonstrations of how to use elemental symbols, oxidation numbers, and subscripts to write chemical formulas when given the name of a compound. Provide compound names and have students write the chemical formulas. Provide written formulas and have students use the rules of chemical nomenclature to determine the name of the compound represented. Allow time for guided and individual practice prior to assessment.

***Activity 24A:  How Large Is a Mole?  (CC Activity 1; Unit 5)
(SI GLEs: 5, 7; PS GLEs: 40)

Materials List: 5 different types of dried beans (40 beans of each type/group), container (plastic cups or beakers), balance, How Large is a Mole? BLM, How Large is a Mole? Answer Sheet BLM, safety goggles, problems for students to work from text or other teacher-provided resource

Note: This activity is vital to meeting the PS GLEs 20, 31, 34, 38, 39, 40, 41 that will be addressed in future activities. 

Review all safety issues. Provide each student group with a copy of the How Large is a Mole? BLM.

This activity is designed to help students understand the concept of the mole as a definite number of particles. Using five varieties of different type beans, students will determine the relative mass of each type of bean and express the relative masses in grams. 

· Have students work in groups and provide each group with five sets of 40 beans per cup and a balance. Each cup will contain only one type of bean.

· Have students determine the total mass of each type of bean in the cup. Enter the data into the table provided. 

· Using a ratio, students are to calculate the relative masses of the other beans by dividing the mass of the beans by the mass of the smallest bean.

Using the data in the relative mass column, find out how many whole beans are needed to get a mass in grams equal to the relative mass for each type of beans. Refer to the How Large is a Mole? Answer BLM sheet for sample calculations.

Students should write and defend a conclusion about the relationship among the number of particles, containers, and mass based on logical analysis of the data obtained from this activity. 
This idea will then be extended to atoms in the periodic table. Explain to the students that atoms have the same relationship between their gram atomic mass and a mole. That is, the relative mass of any element expressed in grams has the same number of atoms: 6.02 x 1023 atoms. This number of particles is referred to as a mole. Students should then be able to work calculations by referring to sample calculations on the BLM.  This skill is necessary to solving stoichiometric problems. 
Students will participate in a guided practice session to solve quantitative problems involving mole conversions using the factor-label method. These should include the following types of problems:

	Convert to: 
	Mole
	Representative particles
	Mass
	Volume

	Mole
	X
	(
	(
	(

	Representative particles(atoms, ions, formula units, molecules) 
	(
	X
	(
	(

	Mass
	(
	(
	X
	(

	Volume
	(
	(
	(
	X


Example: Convert 5.78 g Na to moles. Solution: 
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Mole Day is a national celebration of chemistry education and an ideal time to engage families with the science education process. It is observed from 6:02 a.m. to 6:02 p.m. on October 23 (6:02, 10/23). Why? The mole is a unit of measurement based on work done almost 200 years ago by Amadeo Avogadro as he studied gas behavior. His work led to the association of the number (6.02 x 1023) with the mole; hence it is often referred to as Avogadro’s number. Similar to the dozen, a mole is a unit of matter that allows particles to be “counted.” The major difference between the concept of the mole and the dozen is that the mole is much bigger!  Form groups of four to six students and have each group design and conduct a Mole Day activity.
	Assessment

· A written test will be given to show mastery of working mole problems. This is an important concept that will be used throughout the rest of the units. 



***Activity 24B: How Large is a Mole? (Teacher Made Activity)
(SI GLEs: 5, 7; PS GLE: 40) (See Appendix 3a)
Describe and discuss with the students real life analogies of the size of a mole given a variety of substances.  To push this activity to a higher level, have the students choose a substance and take measurements of it, then calculate how much space, or distance, it would occupy if they had a mole’s worth.  
**Activity 25: Determining Empirical Formulas (CC Activity 2; Unit 5)

(SI GLEs: 5; PS GLEs: 5, 40)

Materials List: aprons, safety goggles, crucibles, magnesium ribbon, sandpaper, laboratory burner, balance, learning logs, problems for students to work from text or other teacher provided resource, crucible tongs, ring stand, pipestem triangle
Review all safety issues, especially the correct handling of the hot crucible. 

Direct instruction of calculating empirical formulas, molecular formulas, and percentage composition should be provided prior to this activity. Students should participate in a guided practice session to solve quantitative problems involving these calculations before they do the activity.

Students will quantitatively determine the empirical formula of an ionic compound. Have the students make a data table in their science learning logs (view literacy strategy descriptions) in which to enter all data collected.  

1. Issue crucibles to student groups or pairs and have them measure and record the mass of the crucible. 

2. A sample of magnesium metal ribbon (lightly sanded with sandpaper) will be placed in the crucible and the total mass of the crucible and magnesium should be recorded. 

3. Have students calculate the mass of the magnesium ribbon and record the mass. 

4. The crucible will be heated, allowing the magnesium metal to react with oxygen from the air. 

5. Students will measure and record the mass of magnesium oxide formed. 

6. Using the periodic table, students will predict the empirical formula of magnesium oxide. 

7. Knowing the mass of magnesium used and the amount of magnesium oxide produced, the amount of oxygen reacted can be determined. 

8. Students will determine the number of moles of magnesium and oxygen used, thus allowing them to predict the empirical formula of magnesium oxide. 

Percentage composition of each element should also be found. Students will describe the chemical change that occurred (including descriptions of the reactants, products and energy changes) and write a word equation for the reaction. [2Mg(s) + O2(g) ( 2MgO (s)] 

Can use BaCl2 ( 2H2O or use CuSO4 ( 5H2O instead of MgO. 

**Activity 26:  Observing Chemical Reactions (CC Activity 3)

(PS GLEs: 6, 7)

Materials List: precut pieces of copper wire, 0.2 M silver nitrate solution, mossy zinc, 0.1M hydrochloric acid, sodium chloride solution, acetic acid (vinegar), sodium hydrogen carbonate (baking soda), small beaker, microplate, test tubes, plastic spoon, test tube racks, pipettes, safety goggles, lab apron, Observing Chemical Reactions BLM, water, phenolphthalein, large beakers, vinyl gloves, science learning logs, problems for students to work from text or other teacher provided resource

All safety issues must be discussed with the students prior to beginning this activity. Be sure to address the proper handling of acids and silver nitrate solution, including their disposal.

Activate prior knowledge of chemical reactions by asking students to discuss photosynthesis, enzyme action, and other chemical processes they learned in biology or previous science courses. Ask students for examples of chemical reactions around their homes. Some examples could include the reaction of gasoline in a car engine, using chemicals to remove a bathtub ring, lighting a gas burner on a stove or propane tank to cook food, or digestion of food. 

Set up lab stations with the listed materials. Complete directions for each of the 4 lab stations and individual lab station cards are on the Observing Chemical Reactions BLM.  Copy one lab station card for each station set up. Students will rotate through the stations, recording observations at each station. The large beakers are to be used to empty all waste at each station

Instruct students to record their observations in their science learning log (view literacy strategy descriptions), including a description of the reactants and products. Have them cite evidence, such as color change, gas produced, and/or precipitate formed, to indicate that a chemical reaction has occurred. Make a class list of all the observations gathered.

Station 1: 
copper wire and 0.2 M silver nitrate solution

Wrap a 30 cm piece of copper wire around a stirring rod to make a coil. Make a hook on one end. Hang the wire by the hook in a test tube. Pour enough silver nitrate solution into the tube to cover most of the wire. 

Station 2: 
mossy zinc and 0.1 M HCl


Place a piece of mossy zinc a well of a microplate.Fill the well with HCl.

Station 3: 
NaCl solution and 0.2 M silver nitrate solution

Fill a small test tube halfway with NaCl solution. Add 3 to 5 drops of the silver nitrate solution.

Station 4: 
vinegar and baking soda

Place one teaspoon of baking soda into a small beaker. Add three teaspoons of vinegar.

Be sure to have students put on lab aprons and safety goggles before beginning the activity.  

To conclude this activity, guide students through the process of writing and balancing the equation for some of the reactions from the activity. 

Reaction 1:  Cu(s) + 2AgNO3(aq) ( Cu(NO3)2(aq)  + 2Ag(s) (solid formed)


Reaction 2:  Zn(s) + HCl(aq) ( ZnCl2(aq) + H2(g) (gas produced)

Reaction 3:  NaCl(aq) + AgNO3(aq) ( NaNO3(aq) + AgCl(s) (precipitate formed)

Reaction 4:  HC3H3O2(aq) +  NaHCO3(aq) ( NaC2
H3O2(aq) + H2O(l) + CO2(g) (gas produced and color change occurred)
	Assessment

· Students will write and balance equations including providing evidence that a chemical reaction did occur, such as the formation of a precipitate or the presence of bubbles, where applicable.



Unit 4 Concept 5:  Chemical Reactions Applications

GLEs

*Bolded GLEs must be assessed in this unit

	PS 47
	Assess environmental issues related to the storage, containment, and disposal of wastes associated with energy production and use (PS-H-G4) (Analysis)


	Purpose/Guiding Questions:

· Assess environmental issues of wastes associated with energy production and use.
	Key Concepts/Vocabulary:

· Storage

· Containment

· Waste Disposal

· MSDS 

	Assessment Ideas:

· Lab Report

· Quizzes

· Tests

· Graded assignments
Activity-Specific Assessments:


	Resources:

· Safety Guidelines
· Lab Equipment
· Internet


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 27A/B

**Activity 27A:  Chemicals in the Home and Community (CC  Activity 8)  

(PS GLE: 47)

Materials List: poster board or newsprint

Students will work in groups to determine the types and natures of household chemicals in their homes. Use student suggestions to compile a class list of common reactions that occur in their every-day environment, such as baking powder and water reacting to make biscuits rise, drain cleaners acting, and the combustion of gasoline or natural gas. Have students select (or assign) one common chemical and have them research proper storage methods as well as proper disposal methods. They should develop a safety tip sheet that could be placed on poster board or newsprint as a ready reference to household members. Students should present and share their tip sheets with the rest of the class. 

Ask the students how their family discards the used oil from an oil change, unwanted paint cans, used cooking oil, etc. The students should research how their community handles the disposal of these items. Some cities and parishes have a household hazardous materials pickup day or pickup site. Students could research to find out if their city\parish participates. 

Brainstorm (view literacy strategy descriptions) with students various types of businesses, manufacturers, and service providers (e.g., hospitals) in their community and/or state that generate chemicals or energy production waste by-products, radioactive medical wastes, and oil sludge at refineries that must be considered for proper disposal. After students review state and federal regulations for waste disposal, they are to select one type of business, service provider, or manufacturer to research its disposal methods. Students are to assume they are the leaders of those companies. Students are to use RAFT writing (view literacy strategy descriptions) to develop a brochure. RAFT writing has been used to explain processes, describe a point of view, envision a potential job or assignment, or solve a problem.  It’s the kind of writing that when crafted appropriately should be creative and informative.  


RAFT is an acronym that stands for


R – Role (role of the writer) 


A – Audience (to whom or what the RAFT is being written)


F – Form (the form the writing will take, as in letter, song, etc.)


T – Topic (the subject focus of the writing)


Students are to develop a brochure emphasizing that they are a “good neighbor” in the community. The Role should be the leader of a business or manufacturer. The Audience can be the public, community, or Chamber of Commerce. The Topic could be the company’s waste disposal needs and strategies that are being used to address those needs. The Form should be a brochure. Students should also include current concerns/hot issues and strategies being explored to address those concerns/hot issues. Allow students to share their RAFTs with the class, while the other students listen for accuracy and logic.

This would also be a wonderful opportunity to have guest speakers from local government, industry, and business to come to class and address these issues with the students. Websites that can be useful for this activity are included in the resources at the end of the unit.
**Activity 27B: Chemicals in the Home and Waste Disposal in the Community (Teacher- Made Activity)  

(PS GLE: 47)

Use MSDS – have students evaluate various substances in the home and in the community according to their MSDS (See Flinn MSDS Binders).  Ask specific questions pertaining to disposal, handling, storage, etc.

Sample Assessments

General Guidelines
Assessment techniques should include use of drawings/illustrations/models, laboratory investigations with reports, laboratory practicals (problem-solving and performance-based assessments), group discussion and journaling (reflective assessment), and paper-and-pencil tests (traditional summative assessments).

· The student will be monitored throughout the work on all activities via teacher observation and journal entries. 

· The student will provide input into the development of a rubric to be used in the evaluation of investigations.

· The student will write a justification for their chosen response for some of the multiple-choice items on written tests.

General Assessments  

· The student will use the periodic table to write correct formulas for selected compounds and formula units.

· The student will compute percentage composition of each element of a compound using the periodic table.

· The student will conduct a percentage composition investigation that will be evaluated.

· The student will describe the difference between an ionic bond, a covalent bond, and a polar covalent bond.

· The student will explain why water “beads” on a waxed car surface but spreads out on an unwaxed surface.

· The student will explain the reason for the abnormally high melting point and boiling point of water.

· The student will differentiate between intramolecular and intermolecular bonding.

· The student will research and journal the proper use of and disposal of the chemicals used in the experiments performed in this unit.

· The student will write correctly balanced chemical equations for reactions and classify the types of reactions encountered in laboratory work or assignments.

Resources

· Chemical Elements. Available online at http://www.chemicalelements.com/
· Chemistry Flash Cards. Available online at http://college.hmco.com/chemistry/general/zumdahl/world_of_chem/1e/students/flashcards/
· http://www.pbs.org/teachersource/sci_tech.htm
· Naming Compounds, Ions, and Acids. Available online at http://chemed.chem.purdue.edu/genchem/topicreview/bp/ch2/mixframe.html
· Smile Program Chemistry Index. Available online at http://www.iit.edu/~smile/cheminde.html
· WebElements. Available online at http://www.webelements.com/
· Predicting Bond Type—Ionic vs. Covalent. Available online at http://chemed.chem.purdue.edu/genchem/topicreview/bp/ch2/mixframe.html
· Types of Equations. Available online at http://www.chem.vt.edu/RVGS/ACT/notes/Types_of_Equations.html
Name/School_________________________________           Grade _______________________


Feedback Form

This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
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