GVSD UBD Template Clarifications Documents

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

	Unit 2: Smells
	Time Frame: 7 weeks (35 days)


	

	Stage 1: IDENTIFY DESIRED RESULTS

	Pennsylvania Content Standards

	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 do atoms form molecules? (b, e)
2. How can you predict the smell of a compound? (b, c, h, k)
3. How can we make new substances with different properties? (e)
4. How can you interpret different kinds of molecular models?  (c, k)
5. How does the nose detect different molecules? (b, c, k)
	1C How does one atom bond to another in a molecule?
1D How do atoms bond to form molecules?
2A What does chemistry have to do with smell
2B What does the structure of a molecule have to do with smell?
3A How can a molecule be changed into a different molecule by using chemistry?
3B What happened to the molecules during the creation of a new smell?
3C What makes a molecule polar?
3D How can electronegativity be used to compare bonds?
3E What are mirror-image isomers?
4A How can molecules with the same molecular formula be different?
4B How do electrons affect the shape of a molecule?
4C What generalizations can you make about smell and molecules?
5A What three-dimensional features of a molecule are important in predicting smell?
5B How can you predict the smell of a molecule?
5C How is the shape of a molecular compound related to its smell?
5D What chemical information is most useful in predicting the smell of a compound?
5E How does the nose detect and identify different smells?
5F Why do some molecules smell while others do not?
5G What does polarity have to do with smell?
5H What is a receptor site made of?

	Knowledge/Skills

	Students will know (knowledge):
1. Molecules, basis of smells, can be represented using molecular formulas and chemical names.  
2. Smells can be predicted using molecular formulas, chemical names, or both
3. Chemicals with the same molecular formulas can have different structures with different properties called isomers
4. Hydrogen, oxygen, nitrogen and carbon each have tendencies to bond a specific number of times.  The rule HONC 1234 helps to build structural formulas from molecular formulas for compounds with these elements
5. Functional groups account for some molecules with similar smells
6. Smells associated with common functional groups (acids, amines, esters, alkanes, alcohol)
7. Smells can be altered by reacting chemical compounds
8. When chemicals reactions occur, bonds are broken and new bonds are formed
9. The outcome of chemicals reactions can be tracked using chemical reactions
10. The function of a catalyst in a chemical reaction
11. Molecules can be represented using 3-D models which help see how atoms are arranged within it.
12. The 3-D shape of a molecule is determined by bonded and lone electron pairs present in a molecule
13. The guiding principle for molecule shape is the desire for electron pairs to be as far apart as possible from one another
14. Shapes of larger molecules are determine by combinations of simple shapes formed within them
15. The shape of a molecule partially explains smells.  
16. Molecules that smell sweet are linear, molecules that smell minty have frying pan shapes, molecules that smell like camphor are shaped like balls.
17. Patterns in chemical information can be used to predict smells for certain smell categories.  Some information is more reliable than others
18. Receptor site theory explaining how nose detects different smells
19. Smells can only be detected for volatile (gaseous) molecules
20. Molecules can be divided into two classes, polar and non-polar molecules
21. Polarity is responsible for intermolecular attractions that affect many properties of molecules including smell
22. electronegativity can be used to predict the type of bond formed between two atoms (polar, covalent, or polar-covalent)
23. Electron distribution found in different types of bonds
24. The symmetry and size of molecules helps predict whether a compound will smell
25. Mirror image molecules are very important in nature
26. Smell receptor sites are made from amino acids formed into proteins by peptide bonds
27. A number of smell receptor sites are possible because amino acids can be linked in a variety of sequences.

	Students will be able to (skills):
1. Draw structural formulas for isomers from a molecular formula (DCI, Problem-Solving)
2. Draw Lewis dot structures for atoms using information gathered from the periodic table (DCI)
3. Determine if a structural formula forms a stable molecule (Inferring)
4. Predict the structure of an ester formed by reacting an acid with an alcohol if given the structures of the acid and alcohol (Predicting)
5. Identify different parts of chemical reactions (DCI)
6. Synthesize an ester (Measuring, Observing, IAE)

POSSIBLE END OF UNIT
7. including product, reactants and catalyst
8. Construct ball-and-stick models of simple organic molecules
9. Predict when double and triple bonds will be formed in a molecule
10. Predict the shape of molecules based on the electrons domains predicted by their Lewis dot structures
11. Use patterns in chemical information to predict smells
12. predict the type of bonds formed using elemental electronegativity values
13. Predict the substances that can smell based on the type of bonding, size, and polarity


	Stage 2: DETERMINE ACCEPTABLE EVIDENCE

	Summative Assessments:
	Formative Assessments:

	
Section I Test
Section III Test
Section II Quiz
Section IV Quiz
	Lessons 1 – 19 Section Review Questions and Activities
Labs: Ester Synthesis

	Learning Plan  STAGE 3: DEVELOP LEARNING PLAN

	Section I introduces students to the smell context. In Lesson 1, students sample several smells and examine molecular data for these compounds. They discover patterns in the data that relate smell to molecular composition. Lessons 2 and 3 focus on structural formulas and the covalent bonding tendencies of hydrogen, oxygen, nitrogen, and carbon. Lessons 4 and 5 introduce students to Lewis dot symbols and the octet rule. In Lesson 6, students explore the relationship between functional groups and smell. As students explore and integrate the topics in this section, they refine their hypotheses about how smell is related to a molecule’s composition and structure. Finally, in Lessons 7 and 8, students participate in a lab to synthesize a sweet-smelling ester from an alcohol and an organic acid and analyze the results.

Section II explores molecular shape and the role of electron pairs. Lesson 9 introduces three-dimensional ball-and-stick models. Some new smells force students to rethink their previous hypothesis linking smell to functional groups. In order to help students understand overall molecular shape, they are introduced to electron domain theory and the geometries of small molecules in Lessons 10 and 11. These lessons highlight the role of electrons—both bonded pairs and lone pairs—in determining the shapes of molecules. After using what they’ve learned to construct some molecules, students move to space-filling models in Lesson 12. In Lesson 13 they come up with generalizations that link molecular shape and smell. Finally, in Lesson 14 they integrate their learning into a model of how the nose works, and the receptor site model is introduced.

Section III focuses on interactions between molecules. Lesson 15 is a charged wand demonstration and lab that provide evidence of polarity in molecules. Lesson 16 uses an information-packed comic strip to develop the concept of polarity and dipoles. Lesson 17 introduces the electronegativity scale. Students use electronegativity values to compare atoms and bonds and to figure out the direction of bond dipoles. In Lesson 18, students go one step further, using electronegativity values to determine the direction of polarity of entire molecules. They discover that perfectly symmetrical molecules are nonpolar and often do not smell. Lesson 19 explores how molecules, polarity, phase, shape, and bonding patterns are related to smell.

The final section of the Smells unit focuses on biological molecules. Lesson 20 covers the “handedness” of molecules and challenges students to visually and structurally distinguish between mirror-image isomers. Lesson 21 introduces amino acids and shows students how to connect and fold them to form a protein. This lesson also revisits the receptor site, or “lock-and-key,” mechanism that characterizes the sense of smell. Lesson 22 summarizes the context of smell and all that has been learned about molecules.

	Unit Vocabulary

	Teaching Words
1. molecule
2. bonded pair
3. catalyst
4. chemical equation
5. double bond
6. electron domain
7. electron domain theory
8. electronegativity
9. intermolecular forces
10. Lewis dot structure
11. lone pair
12. octet rule
13. reactant
14. product
15. structural formula
16. triple bond
	Telling Words
1. bent shape
2. pyramidal shape
3. linear shape
4. tetrahedral shape
5. trigonal planar shape
6. polar molecule
7. nonpolar molecule
8. enzyme
9. isomer
10. Lewis dot symbol
11. protein
12. amino acid
13. dipole
14. peptide bond (amide bond)
15. volatile





