	
	Chemistry






	

	Inside the Atom & The Periodic Table

1.  What do atoms look like?  Has anyone ever seen an atom?

2. What was the method used to organize elements on the periodic table?

3.  How are elements used in the real world?

4.   What happens to elements during radioactive decay?
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	Identify Your Purposes

	


	Vocabulary 
atom, proton, neutron, electron, nucleus element, electron cloud, energy level, atomic number, atomic mass, group, period, family, representative element, transition element, metal, non metal, metalloid, synthetic element, Bohr diagram, Lewis Structure, Law of Conservation of Mass, endothermic, exothermic, chemical reaction, coefficient, subscript, isotope, radioactive decay, transmutation, half-life, chemical equation


	State Learning Goals


Core-Content
SC-08-1.1.1
Students will:  

· Interpret models/representations of elements

· Classify elements based upon patters in their physical and chemical properties.

SC-08-1.1.2  
Students will understand that matter is made of minute particles called atoms and atoms are composed of even smaller components.  The components of an atom have measurable properties such as mass and electrical charge.

SC-08-1.1.3 
Students will understand that the atom's nucleus is composed of protons and neutrons that are much more massive than electrons

SC-08-1.1.4
Students will describe interactions, which cause the movement of each element among the solid Earth, oceans, atmosphere, and organisms.  Students will understand that Earth is a system containing essentially a fixed amount of each stable chemical atom or element.

Knowledge
What do you want students to know?

· All matter is made up of atoms
· The structure of the atom
· How and why the periodic table is arranged
· How to read and utilize the periodic table
· The Law of Conservation of Mass

Attitudes
What habits of mind do you want students to develop?

· Be observant
· Be curious
· Be critical thinkers
· Be open minded
· Be pattern seekers
· Be team workers
Understanding
What big ideas, concepts, or generalizations do you want students to understand?

· Students will understand that all matter is made of tiny particles called atoms and that the atoms of any element are alike, but are different from atoms of other elements.
· Students will understand models of atoms are used to facilitate understanding and that the kind of model to use and how complex it should be depends on its purpose.
· Students will understand that there are groups of elements that have similar properties and how they are arranged on the periodic table.
· Students will understand that while matter changes forms, mass is never loss.
Skills
What skills do you want students to develop?

· Notemaking
· Predictions
· Analyzing
· Identifying and describing
· Explanations
· Know and apply vocabulary
· Draw conclusions
· Comparative Thinking
· Reading, writing, and communication
Essential Questions

Mastery

· Explain how today's model of the atom developed.

· Classify elements into groups based on similar properties.
Interpersonal

· Identify uses for the different elements.

· Know when to use specific models and why.

· Explain how the knowledge of elements have been used to advance science and technology (e.g., carbon dating, radioactive decay).
Understanding

· Interpret an element key.

· Determine whether or not a chemical reaction is occurring.

· Determine how to read and understand a balanced chemical equation.

· Explain the Law of Conservation of Mass.

· Explain how the periodic table is organized
Self Expressive

· Describe the structure of the nuclear atom.

· Describe the history of the periodic table.



	Student Learning Goals

	


Unit Narrative

The properties of matter are a result of the arrangement of the atoms that make it up. In this unit you will examine things inside matter that make it behave the way it does and the different models used to explain this phenomenon.   

As the science of chemistry grew during the nineteenth century, scientists amassed a great deal of information about known elements and their chemistry.  Such information helped in the search for an organizing principle for the elements.  In this unit you will examine the periodic table and discover why and how it is arranged.

The law of conservation of mass indicates that mass cannot be created or destroyed.  This means the total mass of reactants in a chemical reaction will equal the total mass of the products.  When balancing chemical equations, the law of conservation of mass is also demonstrated because the total number of atoms that goes into the reaction must be produced.  While completing this unit you will discover first hand the law of conservation of mass both by experimenting and solving chemical equations.

______________________________________________________________________________

Critical Vocabulary List

As a result of this unit of study I will learn the following vocabulary: atom, proton, neutron, electron, nucleus element, electron cloud, energy level, atomic number, atomic mass, group, period, family, representative element, transition element, metal, non metal, metalloid, synthetic element, Bohr diagram, Lewis Structure, Law of Conservation of Mass, endothermic, exothermic, chemical reaction, coefficient, subscript, isotope, radioactive decay, transmutation, half-life, chemical equation
______________________________________________________________________________

Student Learning Goals

As a result of this unit I will…

· Be able to describe the atoms structure and explain the significance of each part of the atom
· Explain how the periodic table is arranged
· Be able to read and utilize the periodic table
· Distinguish between chemical and physical changes
· Explain the Law of Conservation of Matter

· Balance Chemical Equations
______________________________________________________________________________

Student Personal Learning Goals

My personal learning goals for this unit of study, during this unit I will…

______________________________________________________________________________

	Assessments


Task Rotation                           8th Grade Science

	The Hook

Demonstrate a chemical reaction using baking soda, vinegar, a balloon, and a small plastic bottle.  Ask students what happened to the baking soda?  In this unit you will examine things inside matter that make it behave the way it does.

Throughout the unit students will complete each of the task listed below.


	Mastery Task

Periodic Table Basics Worksheet

· Complete the square for each element by listing the atomic number, name, and atomic mass.

· Determine the number of protons, neutron, and electrons in each element.

· Create a Bohr diagram for each element.

· Draw the Lewis Structure for each element.

· Answer the questions that accompany this worksheet.
	Interpersonal Task

Element Trading Cards

· Use the Internet to research the elements in the Periodic Table.  Create a "Trading Card" for 4 of the elements.  Each card must include:

· Periodic Table information

· Number of protons, neutrons, and electrons

· Discovery information (Person and date)

· Important Uses

· Pictures that illustrate one or more uses for your element.

	Understanding Task

Experimentation

Design an investigation to demonstrate the law of conservation of mass using a seltzer table and flask.  Be specific in your procedures so another person or group could reproduce your investigation and gather the same data and observations.  Once the procedures are written, conduct your investigation.  Be sure to collect data and observations during each trial. 
	Self-Expressive Task

Element Baby Book

Students will be assigned an element.  They will create a baby book for that element.  A rubric will be provided.


Align Assessment Task to Essential Questions

	Essential Question
	Assessment
	Hidden Skills/Attitudes

	· Describe the structure of the nuclear atom.

· Explain how today's model of the atom developed.

· Know when to use specific models and why.

· Interpret an element key.

· Describe the history of periodic table.

· Explain how the periodic table is organized
· Classify elements into groups based on similar properties.

· Identify uses for the different elements.
· Determine whether or not a chemical reaction is occurring.

· Explain the Law of Conservation of Mass.

· Determine how to read and understand a balanced chemical equation.

· Explain how the knowledge of elements has been used to advance science and technology (e.g., carbon dating, radioactive decay).

	Atoms Family Album

The Atoms Family Atomic Math Challenge

Draw and Label an Atom

Open Response

Periodic Table Basics Worksheet

Periodic Crossword Puzzle

Element Poem

Element Puns

Element Baby Book

Mass Experiment

Half- Life Experiment

Learning Check

	Notemaking
Identifying and describing
Explanations
Know and apply vocabulary

Comparative Thinking

Draw conclusions

Be Pattern Seekers

Teamwork
Reading, writing, and communication

Be Creative
Predictions
Analyzing

Draw conclusions



Sequence of Learning Activities

	Standards
	Lesson Title
	Strategy/Tool
	Product
	Learning Styles

	SC-08-1.1.2

SC-08-1.1.3

	Structure of the Atom
	Word Wall

Prioritizing Vocabulary

Anticipation Guide


	Atoms Family Album

Atoms Family Math Challenge

Completed Anticipation Guide
	ST

SF

NT



	
	
	
	Open Response
	NT



	SC-08-1.1.1


	Periodic Table Basics
	Icons

Bingo

Group Activity


	Periodic Table Basics Worksheet

Crossword Puzzle

Element Puns
	ST

SF



	
	
	
	Element Poem

Trading Cards

Element Baby Book
	ST

SF

NT

NF



	SC-08-1.1.4


	Law of conservation of Mass
	Experimentation
	Law of Conservation of Mass Experiment

Half-Life Experiment
	ST

SF

NT



	
	
	
	Learning Check
	ST

NT



	
	
	
	Culminating Assessment
	ST

NT




	Atomic Structure

Lesson 1   








2 Days

	Technology

Overhead
	Foyer
	Learning Styles

Mastery

Interpersonal

Understanding

	
	Introduction

Hook: Most of you are aware of the family sitcom, 'The Adam's Family'.  Today we are going to be discussing a very different type of Atom's family.
Bridge: Read and Review with students the "Atom's Family Album" worksheet.  Sing, as a class, "The Atoms Family Song".  Have students complete the album worksheet.
	

	Workroom
	Library
	Porch

	Practice & Extension

Vocabulary- Deep Processing
Thoughtful ED Tools Book pg 89

Students will complete "The Atoms Family Atomic Math Challenge" worksheet. 

Model and Invent- Glencoe Science Level Blue 2008- pgs 482 &483
	Knowledge Acquisition

Use the anticipation guide to help you focus on the main ideas as you read the chapter.

Before you read respond to the statements on the worksheet.  Mark A if you agree with the statement and D if you disagree with the statement.

After you read the chapter look back at your statements and see if you have changed your mind.  If so, explain why and change any false statements into true statements.
	Reflection

Explain how today's model of the atom developed?

How is it different from earlier models?

How does the structure of the atom help to separate it from other atoms?


	
	
	

	Tools and Strategies


Word Wall


Prioritizing Vocabulary


Anticipation Guide


Compare and Contrast
	Kitchen
	Skills

Notemaking

Prioritizing

Predicting

Identifying and describing

Know and apply vocabulary

Reading, writing, and communication

Comparing

	
	Application of Knowledge & Skills

Students will complete the open response.
	


Anticipation Guide

Before You Read



Statement


After You Read

       A or D








       A or D
	
	1.  Early philosophers studied atoms by doing     experiments.
	

	
	2.  Crooke determined that the beam he observed must have been light because it was bent by a magnet.
	

	
	3.  Rutherford expected the alpha particles to bounce back from the gold foil.
	

	
	4.  Atoms are made of mostly empty space.
	

	
	5.  Neutrons have no charge.
	

	
	6.  Electrons travel in very predictable paths around the nucleus.
	

	
	7.  All atoms of an element have the same number of protons and neutrons.
	

	
	8.  Atoms of one element can change into atoms of another element through radioactive decay.
	

	
	9.  Radioactive isotopes are too dangerous to be of any benefit to humans.
	


	Word
	My Definition
	Dictionary Definition
	Comparison

	Atom
	
	
	

	Mass
	
	
	

	matter
	
	
	

	Element
	
	
	

	Chemical reaction
	
	
	

	Physical reaction
	
	
	

	Law of Conservation of Mass
	
	
	

	Nucleus
	
	
	

	Proton
	
	
	

	Neutron
	
	
	

	Electron
	
	
	

	Energy Shell
	
	
	

	Atomic mass
	
	
	

	Atomic number
	
	
	

	Radioactive decay
	
	
	


Open Response

	Topic/Unit: Chemistry/Atomic Structure



	Standard(s)- SC-08-1.1.2 Students will understand that matter is made of minute particles called atoms and atoms are composed of even smaller components.  The components of an atom have measurable properties such as mass and electrical charge.

	Depth of Knowledge- DOK 2
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Directions- Compare a currently accepted model of the atom with this plum pudding model.  Include information about (1) types of particles, (2) their charges, and their locations for each model.
	Periodic Table

Lesson   2   








 Days
 7

	Technology

Overhead

Computer with Speakers

LCD Projector/Television
	Foyer
	Learning Styles

Mastery

Interpersonal

Understanding

Self Expressive

	
	Introduction

Hook: Play the "Element Song" by Tom Lehrer and the Flash by Mike Stanfill
Bridge: Dmittri Ivanovich Mendeleev, a Russian scientist was able to organize the elements into a system based upon first grouping the know elements by similar properties and then ranking by increasing atomic weight.  We will use cards today to simulate how this system evolved.
	

	Workroom
	Library
	Porch

	Practice & Extension

Given a list of vocabulary words students will draw icons that relate to each of the words given.
Students will complete the “Periodic Table Basics” worksheet.
Students will complete the “Periodic Table Crossword Puzzle”.
Students will complete the “Element Puns Worksheet”.
Students will create and Element Poem for their assigned element.

.
	Knowledge Acquisition

· Using the “Mendeleev Periodic Table Simulator” students will discover how the system for organizing elements evolved.

· The first part of the activity illustrates the ideas of grouping versus ranking by using ordinary playing cards.

· In the second part of the activity, students became a scientist in the year 1869.  The known elements and their properties are written out on cards.  The goal is to group the cards by oxygen combination properties and then rank the cards by increasing atomic weight.  The final steps will expand the table into the periodic table.

	Reflection

· Interpret an element key.

· Describe the history of periodic table.

· Explain how the periodic table is organized
· Classify elements into groups based on similar properties.

· Identify uses for the different elements.


	
	
	

	Tools and Strategies


Word Wall


Icons


Investigations



	Kitchen
	Skills

Comparative Thinking
Draw Conclusions

Be Pattern Seekers

Teamwork

Reading, writing, and communication

Be Creative

	
	Application of Knowledge & Skills

Students will develop an “Element Baby Book” for their assigned element using the criteria on the given rubric

	


	Periodic Table

Lesson   3  








 Days
 5

	Technology

Overhead

LCD Projector/Television


	Foyer
	Learning Styles

Mastery

Interpersonal

Understanding



	
	Introduction

Hook: Burn a piece of paper in a small trashcan.  Discuss what happens to the mass.
Bridge: Over the next couple of days we will be conducting several experiments.  We will investigate what happens to the mass of an element during a chemical reaction.  We will also investigate the transmutation of elements.
	

	Workroom
	Library
	Porch

	Practice & Extension

Play Bingo using the vocabulary words from the unit
Complete the Mass and Half/Life Experiment

Balance Chemical Equations

.
	Knowledge Acquisition

· Complete the Law of Conservation of Matter Activity
· Complete the Half Life Experiment (See Glencoe Science Level Blue-2008 pgs. 424-425)
· Practice Balancing Chemical Equations

	Reflection

· Determine whether or not a chemical reaction is occurring.

· Explain the Law of Conservation of Mass.

· Determine how to read and understand a balanced chemical equation.

· Explain how the knowledge of elements has been used to advance science and technology (e.g., carbon dating, radioactive decay).


	
	
	

	Tools and Strategies


Word Wall


Bingo

Investigations


Group Work



	Kitchen
	Skills

Predictions
Analyzing

Draw Conclusions

Problem Solving

	
	Application of Knowledge & Skills

Mass Experiment
Half Life Experiment

Learning Check

Finish Task Rotation Introduced at the beginning of this unit.
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