UBD UNIT I- Introduction to Chemistry
	Title:  Introduction to Chemistry
	Subject/Course:  Chemistry

	Topic:  Introduction to Chemistry
	Grade:  10-12
	Designer: Susan Powers
Janet Donnell



	

	Stage 1-  Desired Results

	Established Goals:  

HSPS1: Matter and its interactions
HSPS1.A – Structure and properties of matter

Cross-Cutting Concepts: structure and function, patterns, developing models, planning and conducting investigations, use mathematical thinking, constructing explanations and solutions

Interdisciplinary Standards:

ELA/Literacy – 

RST.9-10.7 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words. (HS-PS1-1) 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-PS1-3),(HS-PS1-5) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-PS1- 2),(HS-PS1-5) 

WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience. (HS-PS1-2) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HSPS1-3),(HS-PS1-6) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for citation. (HS-PS1-3) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS1-3) 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest. (HS-PS1-4) 

Mathematics – 

MP.2 Reason abstractly and quantitatively. (HS-PS1-5),(HS-PS1-7) 

MP.4 Model with mathematics. (HS-PS1-4),(HS-PS1-8) 

HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. (HS-PS1-2),(HS-PS1-3),(HS-PS1-4),(HS-PS1-5),(HS-PS1-7),(HS-PS1-8) HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-PS1-4),(HS-PS1-7),(HS-PS1-8) 

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-PS1-2),(HS-PS1-3),(HS-PS1-4),(HS-PS1-5),(HS-PS1- 7),(HS-PS1-8)


	Understandings:

1. Chemistry and its scope.
2. Identify and apply the scientific process.

3. Identify and apply basic lab safety procedures.

4. Identify and use appropriate units of measurement and the sources and implications of uncertainty in measurements.
5. Conversions among units.
	Essential Questions:
1. How can one explain the structure, properties, and interactions of matter?
2. How are experiments done safely in a lab?

3. How do scientists measure things and communicate results?

 

	Students will know…

· Chemistry overlaps many other areas of science.
· How to apply the scientific process to solve real world problems.

· How to identify basic lab equipment.

· Appropriate safety procedures.

· SI units and why scientists use them.


	Students will be able to …

· Define chemistry
· List and describe steps to the scientific process.

· Apply safety procedures to a given situation.

· Measure quantities with appropriate units.

· Utilize scientific notation.

· Explain error and uncertainty in measurements.

· Distinguish between accuracy and precision.

· Honors Chemistry – identify significant figures and express measurements properly in scientific notation.

· Honors Chemistry – perform addition, subtraction, multiplication and division using the correct number of significant figures. 



	Stage 2-  Assessment Evidence

	Performance Tasks:

· Scientific Method Bubbles Lab – Students test a hypothesis how bubble making is affected by adding sugar and/or salt.
· Beverage Density Lab – Students rank beverages from lowest sugar to highest based on their densities.

· Flinn Lab Safety Challenge – Get students to comply with lab safety rules and teach them proper lab techniques.


	Other Evidence:

· Quizzes
· Lab reports

· Test

· Open response questions

· Concept maps

· Writing assignment

· Scoring rubrics

· Homework compliance


	Stage 3-  Learning Plan

	UNIT LENGTH:  1 week
W – Where students are headed in the unit: warm-ups and Quiz on Lab Safety procedures 
H – How will you hook students: Flinn Lab Safety Challenge 
E – Events for students to experience and explore: Labs and Performance Task

R – How will students Reflect: Lab analyses. Think, pair, share.

E – Self-Evaluate: Lab write-ups. Self -reflection, rubric development

T – Tailor and Personalize Learning Plan: Partner activity for metric conversions

O – Organize and Sequence: Students will start with a review of safety procedures, the steps of scientific method, branching off into safety procedures and metrics leading to conversions. 



ACADEMIC VOCABULARY:
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Experiment
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Observation
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DIFFERENTIATED ACTIVITIES (UDL):

Engagement: Vocabulary journal, community circle, call and response, visual cue cards
Representation: Concept map, graphic organizers
Expression: Multiple choice, white board discussions, guided peer discussions, rubric

CRT’s:

Culturalism: Show students a lab safety rap video created by high school students. 

Movement Expressiveness: Students create a rap about lab safety. 
Verve: Integrate hip hop music, culturally specific word games, and multicultural poetry to enhance reading skills.

TPT’s:

· Think, pair, share

· Quick writes

· Chalkboard splash

· Whiteboard Hold-ups
· Processing Cards

· Categorizing and Sorting
TECHNOLOGY for the 21st CENTURY LEARNER:
8.1 Educational Technology
All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and create and communicate knowledge.

8.2 Technology Education, Engineering, Design and Computational Thinking - Programming 
All students will develop an understanding of the nature and impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.

YouTube videos

Computer simulations

Google docs to develop, record, modify, edit and comment on peer questions

Roundom app for teacher developed questions to test HOTS

Free online texts – CK-12 and NetTexts
Free app – penzo – online journal to record lab data

http://undsci.berkeley.edu/
CAREER READY PRACTICES: (Please indicate the appropriate career ready practices for this UBD Unit by highlighting select practices below)
CRP1. Act as a responsible and contributing citizen and employee

CRP2. Apply appropriate academic and technical skills
CRP3. Attend to personal health and financial well being

CRP4. Communicate clearly and effectively with reason

CRP5. Consider the environmental, social and economic impacts of decisions
CRP6. Demonstrate creativity and innovation

CRP7. Employ vail and reliable research strategies

CRP8. Utilize critical thinking to make sense of problems and preserve in solving them.

CRP9. Model Integrity, ethical leadership and effective management.

CRP10. Plan education and career paths aligned to personal goals.

CRP11. Use technology to enhance productivity.

CRP12. Work productively in teams while using global competence.
UBD UNIT 2 -The Atomic Structure of the Nucleus

	Title:  The Atomic Structure of the Nucleus

	Subject/Course:  Chemistry


	Topic:  Atomic Structure and Nuclear Chemistry

	Grade:  10-12

	Designer: Susan Powers,

 Cameron Youngblood,

Janet Donnell



	

	Stage 1-  Desired Results

	Established Goals:  

HSPS1-8: Matter and its interactions

HSPS1.A – Structure and properties of matter

Cross-Cutting Concepts: structure and function, patterns, developing models, planning and conducting investigations, use mathematical thinking, constructing explanations and solutions.

Established Goals:  

HSPS1: Matter and its interactions

HSPS1.A – Structure and properties of matter

Cross-Cutting Concepts: structure and function, patterns, developing models, planning and conducting investigations, use mathematical thinking, constructing explanations and solutions

Interdisciplinary Standards:

ELA/Literacy – 

RST.9-10.7 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words. (HS-PS1-1) 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-PS1-3),(HS-PS1-5) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-PS1- 2),(HS-PS1-5) 

WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience. (HS-PS1-2) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HSPS1-3),(HS-PS1-6) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for citation. (HS-PS1-3) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS1-3) 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest. (HS-PS1-4) 

Mathematics – 

MP.2 Reason abstractly and quantitatively. (HS-PS1-5),(HS-PS1-7) 

MP.4 Model with mathematics. (HS-PS1-4),(HS-PS1-8) 

HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. (HS-PS1-2),(HS-PS1-3),(HS-PS1-4),(HS-PS1-5),(HS-PS1-7),(HS-PS1-8) HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-PS1-4),(HS-PS1-7),(HS-PS1-8) 

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-PS1-2),(HS-PS1-3),(HS-PS1-4),(HS-PS1-5),(HS-PS1- 7),(HS-PS1-8)


	Understandings:

6. The historical process of the development of the atom.

7. Calculating atomic number and atomic mass.

8. Compare/contrast neutrons, electrons, protons.

9. Identifying isotopes

10. Predict average atomic mass from isotopic data.

11. Three principle types of radioactive decay.

12. Determining if an atom will be radioactive or unstable, based off of its size and proton to neutron ratio.
	Essential Questions:
4. What is atom made up of?

5. How do scientists explain and model of the nucleus?

6. What is the basic structure of the atom, and the role of the proton in the identification of an element?

7. What is radioactivity, and why do certain elements spontaneously decay, while others do not?

8. What is the concept of half-life, and how is it related to radioactive decay?

9. What is the difference between a chemical and a nuclear reaction?

 

	Students will know…

· The history of the development of the modern atomic theory and model.
· The composition of any atom, ion, or isotope.
· The fundamentals of radioactivity.
· The three kinds of emissions and their compositions. 
· The difference between nuclear fission and fusion.
· How to balance a nuclear reaction (Honors Chemistry)
· To explain nuclear decay and half-life.
	Students will be able to …

· Explain how science is a developing field where theories are constantly challenged.

· Contrast the contributions of Dalton, Thomson, Rutherford, Bohr, and Schrodinger in the development of the modern understanding of atomic structure.

· Contrast the modern understanding of atomic structure with historic understanding
· Use language appropriate to atomic structure including atom, ion, isotope, subatomic particle, atomic number, mass number, average atomic mass, and atomic mass unit. 
· Identify and calculate the number of protons, neutrons, and electrons in any atom, ion, or isotope given sufficient information.

· Recognize the existence of smaller particles composing matter, i.e. gluons, quarks, and mesons. (Honors Chemistry) 

· Explain the quantum model and photoelectric effect. (Honors Chemistry)

· Explain how some isotopes are made of unstable nuclei, which decay over time emitting particles and energy. 

· Contrast the three kinds of emissions (alpha, beta, and gamma), the composition of the emission, and the material required to shield them. 

· Differentiate between nuclear fission and fusion. 

· Identify the common uses of nuclear fission and fusion. 

· Balance a nuclear equation. (Honors Chemistry) 

· Explain how the process of decay can change the isotope’s atomic and mass numbers. (Honors Chemistry)

· Compare the relative amounts of energy released from chemical versus nuclear reactions. (Honors Chemistry)

· Calculate average atomic mass from isotopic data. (Honors Chemistry)



	Stage 2-  Assessment Evidence

	Performance Tasks:

· History of the atom timeline 

· Thomson Cathode Ray Tube and Millikan Oil Drop Experiment Virtual Labs (Honors Chemistry) – Students will be able to virtually calculate the charge to mass ratio of an electron.  

· Beanium Isotope Lab – This lab exercise is designed to show students isotopes of an element in simulation form. Students will gather data about the “isotopes” and organize the data. They will then calculate the isotopic mass, isotopic abundance, and the atomic mass of their bean element. 

· Nuclear Chemistry Research Project – This project gives students the opportunity to explore some of the practical applications of nuclear chemistry. Students will select choices from a topic list and explore them in depth. The format of the project can be video, powerpoint, informational pamphlets, or poster. Each topic should have the equivalent of three paragraphs of explanation. If possible, answer who, what, where, when, why, and how in complete sentences. 

· Half-life of Paper and M&M’s – Students will gain a better understanding of radioactive dating and half-lives. Students will visualize and model radioactive decay. 

· Mapping Atomic Structure – The mass of an atom is concentrated in its nucleus and most of the size of the atom is empty space. How can the dimensions of the nucleus be translated to something we can understand? In this activity, students use basketballs and a map of the city to draw a scale model of the atom. 


	Other Evidence:

· Quizzes

· Lab reports

· Test

· Open response questions

· Concept maps

· Writing assignment

· Scoring rubrics

· Homework compliance

· Isotope practice worksheet



	Stage 3-  Learning Plan

	UNIT LENGTH:  2 weeks

W – Where students are headed in the unit: warm-up of the importance of atomic structure and matter interactions. Have students read a text on Marie Curie – Element Discoverer. Discuss her contribution to nuclear chemistry.

H – How will you hook students: If the nucleus of an atom were a golf ball, the nearest electron is a mile away. (Total atom-2 miles in diameter). Start a discussion on atomic size. For nuclear chemistry – show students video clip of the nuclear bomb and how they are made to peak interest on radioactive decay and radioactivity. 

E – Events for students to experience and explore: Labs and Performance Task

R – How will students Reflect: Lab analyses. Think, pair, share.

E – Self-Evaluate: Lab write-ups. Self reflection, rubric development

T – Tailor and Personalize Learning Plan: Projects with choice of presentation. 

O – Organize and Sequence: Students will get the structure of the subatomic structure of an atom and apply to all elements of the periodic table.



ACADEMIC VOCABULARY:
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DIFFERENTIATED ACTIVITIES (UDL):

Engagement: Vocabulary journal, oral presentation, call and response

Representation: Concept map, shared reading

Expression: Multiple choice, white board discussions, guided peer discussions, rubric

CRT’s:

Movement Expressiveness: Students create a rap about the atom and subatomic particles. Assign students a role of a scientist who contributed to the atomic theory and have them act out their discovery. 

Verve: Integrate hip hop music, culturally specific word games, and multicultural poetry to enhance reading skills.
TPT’s:

· Think, pair, share

· Quick writes

· Chalkboard splash

· Whiteboard Hold-ups

· Bounce Cards

TECHNOLOGY for the 21st CENTURY LEARNER:

8.1 Educational Technology
All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and create and communicate knowledge.

8.2 Technology Education, Engineering, Design and Computational Thinking - Programming 
All students will develop an understanding of the nature and impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.

YouTube videos

Computer simulations

Google docs to develop, record, modify, edit and comment on peer questions

Roundom app for teacher developed questions to test HOTS

Free online texts – CK-12 and NetTexts

Free app – penzo – online journal to record lab data

http://undsci.berkeley.edu/
CAREER READY PRACTICES: (Please indicate the appropriate career ready practices for this UBD Unit by highlighting select practices below)

CRP1. Act as a responsible and contributing citizen and employee

CRP2. Apply appropriate academic and technical skills
CRP3. Attend to personal health and financial well being

CRP4. Communicate clearly and effectively with reason

CRP5. Consider the environmental, social and economic impacts of decisions

CRP6. Demonstrate creativity and innovation

CRP7. Employ vail and reliable research strategies

CRP8. Utilize critical thinking to make sense of problems and preserve in solving them.

CRP9. Model Integrity, ethical leadership and effective management.

CRP10. Plan education and career paths aligned to personal goals.

CRP11. Use technology to enhance productivity.

CRP12. Work productively in teams while using global competence.
UBD UNIT III- Electron Arrangement and The Periodic Table

	Title:  Electron Arrangement and The Periodic Table

	Subject/Course:  Chemistry


	Topic:  Electron Arrangement and The Periodic Table

	Grade:  10-11

	Designer: Susan Powers,

Janet Donnell



	

	Stage 1-  Desired Results

	Established Goals:  

HS-PS1: Matter and its interactions

HS-PS1-1: Use the periodic table as a model to predict the relative properties of elements based on the patterns of electrons in the outermost energy level of atoms. 

HS-PS1-2: Construct and revise an explanation for the outcome of a simple chemical reaction based on the outermost electron states of atoms, trends in the periodic table, and knowledge of the patterns of chemical properties.

PS1.A: Structure and Properties of Matter

PS2.B: Types of Interactions

Cross-Cutting Concepts: patterns, structure and function, patterns, developing models, planning and conducting investigations, use mathematical thinking, constructing explanations and solutions

Science and Engineering Practices: Developing and using models
Established Goals:  

HSPS1: Matter and its interactions

HSPS1.A – Structure and properties of matter

Cross-Cutting Concepts: structure and function, patterns, developing models, planning and conducting investigations, use mathematical thinking, constructing explanations and solutions

Interdisciplinary Standards:

ELA/Literacy – 

RST.9-10.7 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words. (HS-PS1-1) 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-PS1-3),(HS-PS1-5) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-PS1- 2),(HS-PS1-5) 

WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience. (HS-PS1-2) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HSPS1-3),(HS-PS1-6) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for citation. (HS-PS1-3) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS1-3) 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest. (HS-PS1-4) 

Mathematics – 

MP.2 Reason abstractly and quantitatively. (HS-PS1-5),(HS-PS1-7) 

MP.4 Model with mathematics. (HS-PS1-4),(HS-PS1-8) 

HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. (HS-PS1-2),(HS-PS1-3),(HS-PS1-4),(HS-PS1-5),(HS-PS1-7),(HS-PS1-8) HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-PS1-4),(HS-PS1-7),(HS-PS1-8) 

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-PS1-2),(HS-PS1-3),(HS-PS1-4),(HS-PS1-5),(HS-PS1- 7),(HS-PS1-8)


	Understandings:

13. The student will demonstrate the ability to explain how electrons are organized around the nucleus.
14. The student will demonstrate the ability to explain the source and common use of atomic spectra.
15. The student will demonstrate the ability to describe the origin and organization of the modern Periodic Table.
16. The student will demonstrate the ability to explain periodicity.

	Essential Questions:
1. How would you predict the properties of unknown elements? 
2. How can you organize elements into a periodic table using trends? 
3. How did Mendeleev figure out how to arrange the elements of the periodic table? 
4. How do trends in the periodic table relate to other charts and graphs seen every day? 
5. Why does each element have its own unique spectrum?

	Students will know…

· Each atom has a charged substructure consisting of a nucleus, which is made of protons and neutrons, surrounded by electrons. (HS-PS1-1)
· The periodic table orders elements horizontally by the number of protons in the atom’s nucleus and places those with similar chemical properties in columns. The repeating patterns of this table reflect patterns of outer electron states. (HS-PS1-1),(HS-PS1-2)
· how to read the table (atomic number, atomic mass, groups, periods)

· locations and properties of metals, nonmetals, metalloids 
· group properties – alkaline, earth, alkali, noble gases 
· valence electron for each group 

	Students will be able to …

· Distinguish among energy levels, sublevels, and orbitals.

· Use the Aufbau principle to fill an energy level diagram. 

· Determine both the full and shorthand electron configurations for an atom or ion. 

· Determine the orbital notation for the electron arrangement in an atom or ion using Hund’s rule and Pauli’s exclusion principle.

· Determine the quantum numbers associated with an electron. (Honors Chemistry)

· Describe the process that creates atomic spectra. 

· Explain the uniqueness of atomic spectra.
· Contrast Dimitri Mendeleev and Henry Mosely’s contributions and method of organizing the Periodic Table. 
· Collect and use information on the Periodic Table, including atomic number, atomic mass, family designation, period number, classification of element (metal, nonmetal, semimetal, or metalloid), and the state of the element at room temperature. 

· Identify regions of the periodic table including alkali metals, alkaline earth metals, transition metals, halogens, noble gases, lanthanide, and actinide series. 

· Relate the family or group of elements to their corresponding number of valence electrons. 

· Relate a period of elements to the energy level of valence electrons.
· Compare ionization energy, electronegativity, and atomic radius; contrast the trends in these properties as one proceeds across a period and down a family of elements on the Periodic Table. 

· Identify an element as belonging to the s-, p-, d-, or f-block in the Periodic Table. (Honors Chemistry) 

· Explain trends and patterns in the ionic radius, electron affinity, and reactivity within families and periods of representative elements. (Honors Chemistry)



	Stage 2-  Assessment Evidence

	Performance Tasks:

· Mendeleev For A Day – Like Mendeleev did with the periodic table, students will investigate the reactions of 9 different unknown compounds. Based on their observations, students will group the solutions into families based on their chemical behavior with the reagents.

· Periodic Trends – Students will examine atomic radius, electronegativity, and first ionization energy of elements, and create scatter plots vs.atomic number to discover periodic and group trends for these properties. 

· Trends in Reactivity Lab – Students explore the reactivity trends of metals in groups and periods. 

	Other Evidence:

· Quizzes

· Lab reports

· Test

· Open response questions

· Concept maps

· Writing assignment

· Scoring rubrics

· Homework compliance



	Stage 3-  Learning Plan

	UNIT LENGTH:  1 week

W – Where students are headed in the unit: warm-up of the periodic law. Students will read about the periodic law and answer comprehension questions at the end of the article. Students will then do a quick activity for predicting properties of the missing elements. 

H – How will you hook students: Students will create their own periodic tables to explore periodicity. 

E – Events for students to experience and explore: Labs and Performance Tasks

R – How will students Reflect: Lab analyses. Think, pair, share.

E – Self-Evaluate: Lab write-ups. Self reflection, rubric development

T – Tailor and Personalize Learning Plan:  RAFT writing assignment

O – Organize and Sequence: Show video on reactivity – compare this to other trends learned. Students will read about trends within families and relate to all labs completed this unit. 



ACADEMIC VOCABULARY:
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DIFFERENTIATED ACTIVITIES (UDL):

Engagement: Vocabulary journal, community circle, call and response, visual cue cards
Representation: Concept map, graphic organizers
Expression: Multiple choice, white board discussions, guided peer discussions, rubric

CRT’s:

Culturalism: Periodic trends rap video 

Verve: Integrate hip hop music, culturally specific word games, and multicultural poetry to enhance reading skills.

TPT’s:

· Think, pair, share

· Quick writes

· Chalkboard splash

· Whiteboard Hold-ups
· Bounce cards

· True-False cards

· Sticking Points

· Raffle Ticket Talk
TECHNOLOGY for the 21st CENTURY LEARNER:

8.1 Educational Technology
All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and create and communicate knowledge.

8.2 Technology Education, Engineering, Design and Computational Thinking - Programming 
All students will develop an understanding of the nature and impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.

YouTube videos

Computer simulations

Google docs to develop, record, modify, edit and comment on peer questions

Roundom app for teacher developed questions to test HOTS

Free online texts – CK-12 and NetTexts

Free app – penzo – online journal to record lab data

http://www.periodicvideos.com/
CAREER READY PRACTICES: (Please indicate the appropriate career ready practices for this UBD Unit by highlighting select practices below)

CRP1. Act as a responsible and contributing citizen and employee

CRP2. Apply appropriate academic and technical skills
CRP3. Attend to personal health and financial well being

CRP4. Communicate clearly and effectively with reason

CRP5. Consider the environmental, social and economic impacts of decisions

CRP6. Demonstrate creativity and innovation

CRP7. Employ vail and reliable research strategies

CRP8. Utilize critical thinking to make sense of problems and preserve in solving them.

CRP9. Model Integrity, ethical leadership and effective management.

CRP10. Plan education and career paths aligned to personal goals.

CRP11. Use technology to enhance productivity.

CRP12. Work productively in teams while using global competence.
UBD UNIT IV- Chemical Bonding

	Title:  Chemical Bonding

	Subject/Course:  Chemistry


	Topic:  Chemical Bonding

	Grade:  10-11

	Designer: Susan Powers



	

	Stage 1-  Desired Results

	Established Goals:  

HS-PS1: Matter and its interactions

HS-PS1-2: Construct and revise an explanation for the outcome of a simple chemical reaction based on the outermost electron states of atoms, trends in the periodic table, and knowledge of the patterns of chemical properties.

HS-PS1-3: Plan and conduct an investigation to gather evidence to compare the structure of substances at the bulk scale to infer the strength of electrical forces between particles. 

PS1.A: Structure and Properties of Matter

PS2.B: Types of Interactions

Cross-Cutting Concepts: patterns, structure and function, patterns, developing models, planning and conducting investigations, use mathematical thinking, constructing explanations and solutions

Science and Engineering Practices: Planning and carrying out investigations. 


Established Goals:  

HSPS1: Matter and its interactions

HSPS1.A – Structure and properties of matter

Cross-Cutting Concepts: structure and function, patterns, developing models, planning and conducting investigations, use mathematical thinking, constructing explanations and solutions

Interdisciplinary Standards:

ELA/Literacy – 

RST.9-10.7 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words. (HS-PS1-1) 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-PS1-3),(HS-PS1-5) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-PS1- 2),(HS-PS1-5) 

WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience. (HS-PS1-2) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HSPS1-3),(HS-PS1-6) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for citation. (HS-PS1-3) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS1-3) 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest. (HS-PS1-4) 

Mathematics – 

MP.2 Reason abstractly and quantitatively. (HS-PS1-5),(HS-PS1-7) 

MP.4 Model with mathematics. (HS-PS1-4),(HS-PS1-8) 

HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. (HS-PS1-2),(HS-PS1-3),(HS-PS1-4),(HS-PS1-5),(HS-PS1-7),(HS-PS1-8) HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-PS1-4),(HS-PS1-7),(HS-PS1-8) 

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-PS1-2),(HS-PS1-3),(HS-PS1-4),(HS-PS1-5),(HS-PS1- 7),(HS-PS1-8)


	Understandings:

17. The student will explain the similarities and differences between a nuclear and chemical reaction.

18. The student will demonstrate the formation of ionic, covalent, and metallic bonds. 

19. The student will demonstrate the ability to write and name chemical compounds using the IUPAC system.
20. The student will distinguish between polar and nonpolar covalent compounds.

21. The students will explain the intermolecular forces that hold atoms together in a molecule. 


	Essential Questions:
1. What is the nature of chemical bonding?

2. What are the most common types of chemical bonds?

3. How and why do chemical bonds occur?

4. How do you write chemical formulas and name chemical compounds?

5. What are the forces that hold atoms together in a molecule?

	Students will know…

· The difference between a nuclear and chemical reaction.

· Chemical compounds are in fixed proportions and they can only be broken down by chemical means.

· The IUPAC system for naming chemical compounds.

· The criss-cross method for writing chemical formulas.

· How ionic, covalent and metallic bonds are formed.

· The symmetry of covalent compounds

· Polar vs. nonpolar molecules.

· How to depict Lewis Dot Structures

	Students will be able to …

· Distinguish between a nuclear and chemical reaction.

· Name chemical compounds

· Write chemical formulas

· Explain bond types and how they form

· Explain intermolecular forces involved in chemical bonding

· Draw Lewis Dot diagrams

· Determine if a bond is polar or nonpolar

· Predict the shapes and bond angles of molecules (Honors Chemistry)

	Stage 2-  Assessment Evidence

	Performance Tasks:

· Ion Puzzle Activity
· Fish For An Ion Game. 

· Come Together Bonding Webquest

· Food Labels Project

· Lewis Dot and Molecule Kit Lab (Honors Chemistry)

	Other Evidence:

· Quizzes

· Lab reports

· Test

· Open response questions

· Flowchart

· Concept maps

· Writing assignment

· Scoring rubrics

· Homework compliance



	Stage 3-  Learning Plan

	UNIT LENGTH:  1 week

W – Where students are headed in the unit: Fish for an Ion Game and Ionic Puzzle Pieces

H – How will you hook students: Bond Formation Activity

E – Events for students to experience and explore: Labs and Performance Tasks

R – How will students Reflect: Lab analyses. Think, pair, share.

E – Self-Evaluate: Lab write-ups. Self reflection, rubric development

T – Tailor and Personalize Learning Plan:  Lewis Dot Structures portfolio

Shapes of molecules portfolio (Honors Chemsitry)

O – Organize and Sequence: 



ACADEMIC VOCABULARY:

Octet Rule

Cation

Anion

Ionic compound (salt)

Crystal lattice

Monatomic ion

Binary compound

Polyatomic ion

Covalent bond

Molecular compound

Nonpolar covalent

Polar covalent

Hydrogen bond

Single bond

Lewis dot structure

Double bond

Triple bond

Molecular formula

Structural formula

Chemical bond

Ionic bond

Valence electrons

Formula unit

Diatomic molecules

Intermolecular forces

Dipole

Dipole moment

Nomenclature

Chemical formula

Stock system

Polymers (Honors Chemistry)

Organic Compounds (Honors Chemistry)

Bond angle (Honors Chemistry)

Molecular geometry (Honors Chemistry)

DIFFERENTIATED ACTIVITIES (UDL):

Engagement: Vocabulary journal, community circle, call and response, visual cue cards
Representation: Concept map, graphic organizers
Expression: Multiple choice, white board discussions, guided peer discussions, rubric

CRT’s:

Culturalism: 

Verve: Integrate hip hop music, culturally specific word games, and multicultural poetry to enhance reading skills.

TPT’s:

· Think, pair, share

· Quick writes

· Chalkboard splash

· Whiteboard Hold-ups
· Bounce cards

· True-False cards
TECHNOLOGY for the 21st CENTURY LEARNER:

8.1 Educational Technology
All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and create and communicate knowledge.

8.2 Technology Education, Engineering, Design and Computational Thinking - Programming 
All students will develop an understanding of the nature and impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.

YouTube videos

Computer simulations

Webquest

Google docs to develop, record, modify, edit and comment on peer questions

Roundom app for teacher developed questions to test HOTS

Free online texts – CK-12 and NetTexts

Free app – penzo – online journal to record lab data

http://www.periodicvideos.com/
CAREER READY PRACTICES: (Please indicate the appropriate career ready practices for this UBD Unit by highlighting select practices below)

CRP1. Act as a responsible and contributing citizen and employee

CRP2. Apply appropriate academic and technical skills
CRP3. Attend to personal health and financial well being

CRP4. Communicate clearly and effectively with reason

CRP5. Consider the environmental, social and economic impacts of decisions

CRP6. Demonstrate creativity and innovation

CRP7. Employ vail and reliable research strategies

CRP8. Utilize critical thinking to make sense of problems and preserve in solving them.

CRP9. Model Integrity, ethical leadership and effective management.

CRP10. Plan education and career paths aligned to personal goals.

CRP11. Use technology to enhance productivity.

CRP12. Work productively in teams while using global competence.
UBD UNIT 5- Chemical Quantities and Reactions

	Title:  Chemical Quantities and Reactions

	Subject/Course:  Chemistry


	Topic:  The Mole and Chemical Reactions

	Grade:  10-11

	Designer: Susan Powers,

Janet Donnell



	

	Stage 1-  Desired Results

	Established Goals:  

HS-PS1: Matter and its interactions

HS-PS1-7: Use mathematical representations to support the claim that atoms, and therefore mass, are conserved during a chemical reaction.

PS1.B: Chemical Reactions

PS2.B: Types of Interactions

Cross-Cutting Concepts: patterns, structure and function, patterns, developing models, planning and conducting investigations, use mathematical thinking, constructing explanations and solutions

Science and Engineering Practices: Planning and carrying out investigations. 

Established Goals:  

HSPS1: Matter and its interactions

HSPS1.A – Structure and properties of matter

Cross-Cutting Concepts: structure and function, patterns, developing models, planning and conducting investigations, use mathematical thinking, constructing explanations and solutions

Interdisciplinary Standards:

ELA/Literacy – 

RST.9-10.7 Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate information expressed visually or mathematically (e.g., in an equation) into words. (HS-PS1-1) 

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-PS1-3),(HS-PS1-5) 

WHST.9-12.2 Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (HS-PS1- 2),(HS-PS1-5) 

WHST.9-12.5 Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience. (HS-PS1-2) 

WHST.9-12.7 Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation. (HSPS1-3),(HS-PS1-6) 

WHST.11-12.8 Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for citation. (HS-PS1-3) 

WHST.9-12.9 Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS1-3) 

SL.11-12.5 Make strategic use of digital media (e.g., textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings, reasoning, and evidence and to add interest. (HS-PS1-4) 

Mathematics – 

MP.2 Reason abstractly and quantitatively. (HS-PS1-5),(HS-PS1-7) 

MP.4 Model with mathematics. (HS-PS1-4),(HS-PS1-8) 

HSN-Q.A.1 Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays. (HS-PS1-2),(HS-PS1-3),(HS-PS1-4),(HS-PS1-5),(HS-PS1-7),(HS-PS1-8) HSN-Q.A.2 Define appropriate quantities for the purpose of descriptive modeling. (HS-PS1-4),(HS-PS1-7),(HS-PS1-8) 

HSN-Q.A.3 Choose a level of accuracy appropriate to limitations on measurement when reporting quantities. (HS-PS1-2),(HS-PS1-3),(HS-PS1-4),(HS-PS1-5),(HS-PS1- 7),(HS-PS1-8)


	Understandings:

22. The mole is a measure of matter.

23. Conversions using Dimensional Analysis: mole-mass and mol-volume and mol-representative particle.

24. Percent composition and writing empirical and molecular formulas.

25. Chemical reactions produce new substances.

26. Chemical formulas symbolize the number of atoms of each element.

27. The Law of Conservation of Mass can be represented by a chemical equation.

28. 5 types of chemical reactions.

29. Predict products of the 5 types of reactions.

30. Write and balance chemical equations.

	Essential Questions:
6. Why is the unit “mole” important to chemical relationships?

7. What evidence indicates that a chemical reaction has occurred?

8. How do balanced chemical equations support the Law of Conservation of Mass?

9. How can we predict the outcome of a chemical reaction given reactants?



	Students will know…

· The mole is a measure of matter

· Mole-mass, mole-volume and mole-particle relationships

· How to convert using dimensional analysis method

· How to calculate empirical and molecular formulas and percent composition

· Evidence of a chemical reaction indicates a new substance forms

· Subscripts and coefficients are used to determine the number of atoms of each element. 

· Law of conservation of mass

· 5 types of chemical reactions

· Predicting products of the 5 types of reactions

· Write and balance chemical equations. 

	Students will be able to …

· Explain the unit mole

· Convert using dimensional analysis – mole-mass, mole-volume, mole-particle (USE OF THE MOLE ROAD MAP IS APPROPRIATE)

· Determine the empirical and molecular formulas of a compound

· Calculate the percent composition of the atoms in a compound.

· Recognize that chemical formulas are used to identify substances and determine the number of atoms of each element in chemical formulas containing subscripts,

· Investigate how evidence of chemical reactions indicate that new substances are formed.

· Identify 5 types of chemical reactions

· Write and balance chemical reactions

· Predict products of chemical reactions.

	Stage 2-  Assessment Evidence

	Performance Tasks:

· START UNIT WITH THE MOLE CONCEPT - DISCOVER ACTIVITY – COUNTING BY MEASURING MASS

· Percent Composition Lab – formal write-up

· START REACTIONS WITH DISCOVER ACTIVITY – MODEL CHEMICAL REACTIONS

· Bags of Reactions Lab

· Double Replacement Reactions Lab

	Other Evidence:

· Quizzes

· Lab reports

· Test

· Worksheets 
· Open response questions

· Flowchart

· Concept maps

· Writing assignment

· Scoring rubrics

· Homework compliance



	Stage 3-  Learning Plan

	UNIT LENGTH:  1 week

W – Where students are headed in the unit: 

H – How will you hook students: 

E – Events for students to experience and explore: Labs and Performance Tasks

R – How will students Reflect: Lab analyses. Think, pair, share.

E – Self-Evaluate: Lab write-ups. Self reflection, rubric development

T – Tailor and Personalize Learning Plan:  

O – Organize and Sequence: 



ACADEMIC VOCABULARY:

PART 1:

Avogadro’s Number

Empirical Formula

Gram atomic mass

Gram formula mass

Gram molecular mass

Molar mass

Molar volume

Mole

Percent composition

Representative particle

STP

PART 2:

Product

Reactant

Yields

Compound

Law of Conservation of Mass

Coefficient

Combination

Decomposition

Substance 

Chemical formula

Chemical equation

Subscript

Chemical change

Single-replacement

Double-replacement

combustion

DIFFERENTIATED ACTIVITIES (UDL):

Engagement: Vocabulary journal, community circle, call and response, visual cue cards
Representation: Concept map, graphic organizers
Expression: Multiple choice, white board discussions, guided peer discussions, rubric

CRT’s:

Culturalism: 

Verve: Integrate hip hop music, culturally specific word games, and multicultural poetry to enhance reading skills.

TPT’s:

· Think, pair, share

· Quick writes

· Chalkboard splash

· Whiteboard Hold-ups
· Bounce cards

· True-False cards

· Raffle Ticket Talk

· Game Storming
TECHNOLOGY for the 21st CENTURY LEARNER:

8.1 Educational Technology
All students will use digital tools to access, manage, evaluate, and synthesize information in order to solve problems individually and collaborate and create and communicate knowledge.

8.2 Technology Education, Engineering, Design and Computational Thinking - Programming 
All students will develop an understanding of the nature and impact of technology, engineering, technological design, computational thinking and the designed world as they relate to the individual, global society, and the environment.

YouTube videos

Computer simulations

Webquest

Google docs to develop, record, modify, edit and comment on peer questions

Roundom app for teacher developed questions to test HOTS

Free online texts – CK-12 and NetTexts

Free app – penzo – online journal to record lab data

http://www.periodicvideos.com/
CAREER READY PRACTICES: (Please indicate the appropriate career ready practices for this UBD Unit by highlighting select practices below)

CRP1. Act as a responsible and contributing citizen and employee

CRP2. Apply appropriate academic and technical skills
CRP3. Attend to personal health and financial well being

CRP4. Communicate clearly and effectively with reason

CRP5. Consider the environmental, social and economic impacts of decisions

CRP6. Demonstrate creativity and innovation

CRP7. Employ vail and reliable research strategies

CRP8. Utilize critical thinking to make sense of problems and preserve in solving them.

CRP9. Model Integrity, ethical leadership and effective management.

CRP10. Plan education and career paths aligned to personal goals.

CRP11. Use technology to enhance productivity.

CRP12. Work productively in teams while using global competence.
