GVSD UBD Template Clarifications Documents

	Course Title: Chemistry
	Grade Level(s): 10

	Unit 1: General Chemistry: Alchemy 
	Time Frame: 10 weeks: Marking Period 1


	

	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. What is matter composed of?

2. How can we organize the building blocks of the universe (elements)?

3. What holds substances together?

4. How can we make new substances with different properties?

5. How can you use the properties of a substance to identify it?

	1A. What is chemistry?
1B. What is matter?
1C. How are the smallest bits of matter described?
1D. How can atoms of the same element be different?
1E. What types of isotopes do the various elements have?

2A. What do the chemical names and symbols tell you about matter?
2B. What happens to elements in a chemical change?
2C. How is the periodic table organized?
2D. What information does the periodic table reveal about the elements?
2E. Why do elements in the same group have similar properties?
2F.  What does the periodic table indicate about the arrangement of electrons?
2G. Where are the valence electrons in electron configurations?
2H. What evidence is there that certain elements are present in a compound?
2I. How are the atoms of one element different from those of another?

3A. How is chemical stability related to the arrangement of electrons in atoms?
3B. How can valence electrons be used to predict chemical formulas?
3C. How can you predict chemical formulas and name ionic compounds?
3D. What is a polyatomic ion?
3E. What types of compounds are made from transition metals?
3F. How can substances be sorted into general categories?
3G. How are atoms connected to one another?

4A. What are nuclear reactions?
4B. How are new elements formed?
4C. What happens to matter when it is changed?
4D. How can you extract an element from a compound?

5A. How do you determine the masses and volumes of different substances?
5B. How can you use mass and volume to determine the identity of a substance?

	Knowledge/Skills

	Students will know (knowledge):
1. Chemist’s tools
2. Safety rules
3. Early chemistry history
4. Ways to determine volume of a substance
5. Relationship of density and types of matter
6. Difference between matter and non-matter
7. How to describe matter and phases with chemical names and symbols
8. Evidence of a chemical change
9. How periodic table is organized (Mendeleev and modern)
10. How to obtain information from periodic table
11. Periodic trends including similarity of elements in the same group
12. Historic models of the atom
13. Parts and properties of the atom and methods of describing them
14. Compare properties of differing isotopes versus differing elements
15. Relationship of protons and neutrons for stable elements
16. What happens to radioactive(unstable) isotopes
17. Elements have more than one isotope
18. Types of nuclear reactions including types of fission 
19. Shielding power of different types of radiation
20. Energy of fission versus fusion
21. How nuclear chain reactions generate power
22. Excited electrons give off light
23. Similarity of properties of elements in same groups
24. Number of valence electrons related to group number (for main-group elements)
25. How chemical stability is related to electrons 
arrangements in atoms
26. Which elements gain or lose electrons
27. Octet rule
28. Transition metals can have more than one charge
29. Electron shells have subshells holding differing numbers of electrons
30. Types of bonding and their properties
31. Metal atoms can be extracted from ionic compounds using electricity and/or heating



	Students will be able to (skills):
1. Choose the appropriate laboratory tool for measuring particular quantities (Measuring)
2. Describe changes in the physical properties of a substance (Observing)
3. Differentiate between examples of matter and non-matter (Classifying)
4. Determine the volume of liquids and solids (Calculate, Measuring)
5. Determine the densities of different types of matter (Calculate)
6. Identify different types of matter based on density (Inferring)
7. Determine if a new chemical substance has been formed in an experiment (Hypothesizing)
8. Interpret chemical observations (Inferring, IAE, Communicating)
9. Identify a chemical change (IAE)
10. Sort the elements into a table based upon patterns in chemical and physical properties (Classifying, Problem-Solving)
11. Determine properties of elements based upon position on periodic table (Predicting)
12. Use periodic table to determine information about an atom’s atomic structure (DCI)
13. Use sample experimental evidence to construct an appropriate model of an atom; Analyze relationships of models and evidence (DCI, Problem-Solving)
14. Compare and contrast different models of the atom (IAE, Sequencing)
15. Calculate the average atomic mass of an element (Calculate)
16. Determine information about different isotopes of an element through graphical data (DCI)
17. Write nuclear reactions (DCI)
18. Identify metals using flame tests (Observe, Inferring, IAE, Communicating)
19. Draw shell models for main-group elements (DCI)
20. Determine the ions formed by various elements (Predicting)
21. Use valence electrons to predict chemical formulas (Predicting)
22. Determine charge on transition metal ion from chemical formulas (Inferring)
23. Write the electron configurations for elements through period 4 of the periodic table (DCI)
24. Categorize substances using conductivity and solubility (Classifying, IAE, Communicating)
25. Identify the transition metals in a compound based upon pigment colors (IAE, Observing, Measuring, Communicating)
26. Identify bonding type by measuring properties (Predicting, Inferring, IAE, Classifying)



	Stage 2: DETERMINE ACCEPTABLE EVIDENCE

	Summative Assessments:
	Formative Assessments:

	
Section I – II Test
Section III – V Test
	Lessons 1 – 27 Introductory Activities and Review Questions

Labs: Penny for your thoughts, Copper Cycle, Flame Tests, Classifying Substances, Electroplating Metals



	Learning Plan  STAGE 3: DEVELOP LEARNING PLAN

	Section I introduces the alchemy context and opens the door to the study of chemistry. The focus of this section is matter—what it is, how it is measured, and how chemists begin to differentiate one type of matter from another. Lesson 1 covers lab equipment and safety. Lesson 2 is a demonstration of turning a copper penny into what looks like gold. This lesson presents students with the same dilemmas alchemists face: Can ordinary substances be turned into gold, and how do you know if you have been successful in making gold? In Lesson 3, students define matter and learn about some properties of matter. In Lesson 4, they make some measurements of mass and volume, which they then use in Lesson 5 to investigate density.

Section II consists of five lessons, one of which is a formal lab. Together these lessons introduce the language of chemistry and launch a discussion of the elemental building materials of matter. In Lesson 6, students look for patterns in the chemical names and symbols used to represent substances. In Lessons 7 and 8, the class discovers the usefulness of chemical symbols in tracking copper atoms as they are combined with various substances and then recovered again. This lab provides evidence of the immutable nature of copper. Lesson 9 uses the card sort activity Create a Table to introduce students to the periodic table of the elements. In Lesson 10, students learn more about the patterns and information found in the periodic table.

Section III focuses on an atomic view of matter. In Lesson 11, students evaluate various atomic models and the evidence that led to their conception. In Lesson 12, students are introduced to the basic structure of an atom and learn how to extract information about atomic structure from the periodic table. They learn how atoms of different elements differ structurally and consider the changes that would be needed in order to convert one element into another. In Lessons 13 and 14, students explore isotopes and nuclear stability. In Lesson 15, students play Nuclear Quest, a game that introduces nucleosynthesis and radioactivity. Nuclear changes are covered in Lesson 16 as students explore the reactions that result in new elements.

Section IV focuses on electrons and the formation of ions. Students begin by performing flame tests in Lesson 17, which allows them to verify the presence of specific atoms within ionic compounds. This serves two purposes: It provides evidence that atoms are not destroyed when they are within compounds, and it demonstrates that electrons are a fairly mobile part of the atom. Lessons 18 and 19 introduce students to electron shells, electron arrangement, and the formation of ions. Lessons 20 and 21 introduce ionic compounds and reinforce the concept with the card game Salty Eights. Lessons 22 and 23 present polyatomic ions and the chemistry of the transition metals. The section concludes with an exploration of electron configurations in Lesson 24

The final section of Unit 1: Alchemy focuses on the bonds that form between atoms and on the properties of compounds. In Lesson 25, students test various substances and sort them into categories according to solubility and conductivity. In Lesson 26, they are presented with four models of bonding that show the locations of electrons within substances. They use the information from both lessons to sort common substances, deducing the type of bonding within each substance based on its properties. Lesson 27 is a lab that explores electroplating. Students extract metal atoms from ionic compounds. Lesson 28 concludes the alchemy unit with a look back at the quest to make gold from ordinary substances.

	Unit Vocabulary

	Teaching Words
1. hypothesis
2. properties
3. chemistry
4. matter
5. density
6. compound
7. chemical change
8. chemical reaction
9. law of conservation of matter

10. atomic mass
11. periodic table
12. atomic number
13. group
14. periods


	
15. atom
16. atomic theory
17. model(from PA science glossary)
18. nucleus
19. proton
20. neutron
21. electron
22. isotope
23. mass number
24. nuclear reaction
25. radioactive decay 
26. nuclear equation
27. valence electron
28. ion
29. ionic compound
30. rule of zero charge (law of conservation of charge)
	Telling Words
1. mass
2. volume
3. intensive property
4. extensive property
5. chemical symbol
6. chemical name
7. phase
8. aqueous
9. reactivity
10. atomic mass unit (amu)
11. periodic
12. alkali metal
13. alkaline-earth metal
14. metals
15. halogens
16. noble gases
17. main-group elements
18. actinides
19. lanthanides
20. transition elements
21. nonmetals
22. metalloids
23. average atomic mass
24. radioactive isotope
25. alpha decay
26. beta decay
27. beta particle
28. radiation
29. gamma ray
30. fission
31. fusion
32. half-life
33. shielding
34. parent isotope
35. daughter isotope
36. chain reaction
37. valence shell
38. core electron
39. anion
40. cation
41. monatomic ion
42. polyatomic ion
43. meniscus
44. water displacement
45. flame test
46. tare
47. carbon chemistry 
48. fact
49. inquiry
50. law
51. patterns
52. scale
53. science
54. system
55. technological design process
56. theory
57. tool





