Chemistry - Unit 3


Comprehensive Curriculum

Concept Correlation

Unit 3:  Atoms and the Periodic Table
Time Frame:  Regular Schedule – 4 weeks; Block Schedule – 2 weeks

	Big Picture: (Taken from Unit Description and Student Understanding)
· Evolution and history of the atomic theory

· Modern atomic theory

· Atomic structure and the periodic table

· Introduction to the mole

	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

Evaluation

PS 8

Analysis

PS 10

Application

PS 11

Application

PS 12

Comprehension

SI 6

Analysis

SI 8

Evaluation

SI 11

Analysis

SI 12

Analysis

SI 13

Evaluation

SI 16

Reflections



	Concept 1:  Atomic Structure/Modern Atomic Theory

13. Can students trace the development of the atomic theory through modern times?

14. Can students represent the structure of the atom using a variety of models?

15. Can students explain and calculate average atomic mass?

16. Can students identify the types of radiation and radioactive decay and give an example of each?

17. Can students explain what is meant by half-life of a radioactive substance?

18. Can students describe the benefits of using radioactive substances? 


	*Activity 12:  Atomic Theory Timeline

GQ 12, 13
	SI 2, 6, 8, 11, 13, 16;

PS 8
	

	
	Activity 13: Isotopes of Pennies

GQ 14
	SI GLEs: 4, 5, 9
	

	
	Activity 14:  Nuclear Chemistry – Radioactive Half-life Activity

GQ 15,16, 17,
	SI 6, 12, 14; 

PS 10, 11, 12
	

	**Essential Activities: 12, 13, 14     


Chemistry

Unit 3:  Atoms and Elements
Unit 3 Concept 1:  Atomic Structure/Modern Atomic Theory

GLEs 

*Bolded GLEs must be assessed in this unit

	PS 8
	Analyze the development of the modern atomic theory from a historical perspective (PS-H-B1) (Evaluation)

	PS 10
	Differentiate among alpha, beta, and gamma emissions (PS-H-B2) (Analysis)

	PS 11
	Calculate the amount of radioactive substance remaining after a given number of half-lives has passed (PS-H-B2) (Application)

	PS 12
	Describe the uses of radioactive isotopes and radiation in such areas as plant and animal research, health care, and food preservation (PS-H-B2) (Application)

	SI 6
	Use technology when appropriate to enhance laboratory investigations and presentations of findings (SI-H-A3) (Comprehension)

	SI 8
	Give an example of how new scientific data can cause an existing scientific explanation to be supported, revised, or rejected (SI-H-A5) (Analysis)

	SI 11
	Evaluate selected theories based on supporting scientific evidence (SI-H-B1) (Evaluation)

	SI 12
	Cite evidence that scientific investigations are conducted for many different reasons (SI-H-B2) (Analysis)

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

	SI 16
	Use the following rules of evidence to examine experimental results:

(a) Can an expert's technique or theory be tested, has it been tested, or is it simply a subjective, conclusive approach that cannot be reasonably assessed for reliability?

(b) Has the technique or theory been subjected to peer review and publication?

(c) What is the known or potential rate of error of the technique or theory when applied?

(d) Were standards and controls applied and maintained?

(e) Has the technique or theory been generally accepted in the scientific community? (SI-H-B5) (SI-H-B1) (SI-H-B4) (Evaluation)

	SI 2
	Describe how investigations can be observation, description, literature survey, classification, or experimentation (SI-H-A2) (Knowledge)

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


	Purpose/Guiding Questions:

· Organize the atomic theory throughout history.

· Examine various atomic models and compare them to the modern atomic theory.

· Describe radioactive isotopes.

· Distinguish the various emissions of radioactive isotopes.

· Calculate number of atomic particles incorporating the mole and Avogadro’s number.
	Key Concepts/Vocabulary:

· Atomic theory

· Isotopes

· Radioactivity

· Avogadro’s number

· Mole

· Atomic Mass

	Assessment Ideas:

· Lab Report

· Quizzes

· Tests

· Graded assignments
Activity Specific Assessment:

· Activities 12, 13,14
	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: 12, 13, 14    

**Activity 12:  Atomic Theory Timeline  (CC Activity 1)

(SI GLEs: 2, 6, 8, 11, 13, 16; PS GLE: 8)

Materials List: poster board, paper strips or software, library books or other reference materials

The teacher should explain to the students that scientists conduct investigations for various reasons such as inquisitiveness (Newton), to address a societal need (Pasteur, Edison, Salk), to validate or invalidate another scientists findings (atomic theory), the challenge (Watson & Crick), or for money such as pharmaceutical testing today.  

Students will do a web quest (or use library books) of scientists involved with the development of the atomic theories. Scientists to be included: Leucippus, Democritus, Aristotle, Thomson, Bohr, Rutherford, Dalton, Einstein, Millikan, Planck, Geiger, Chadwich, and Moseley. Information to be gathered: dates of birth and death, major contributions to the atomic theory, if they followed a scientific method (if applicable), a description of their model of the atom (if applicable), a picture of the man/model, etc. This information is to be developed into a timeline on paper strips or poster board or using available software in a creative manner and shared with the class. Students should realize that a literature search and description, such as they are doing in this activity, is also an investigation. Students should include a summary using their timelines to give an example of how new scientific data can cause an existing scientific explanation to be supported, revised, or rejected and to identify scientific evidence that has caused modifications in previously accepted theories. The students should also explain the reasons why the various scientific investigations were conducted.

 Instruct students to evaluate one of the scientists in terms of the ideas presented in the theory. Use the following rules of evidence to examine experimental results:

·  Can an expert's technique or theory be tested, has it been tested, or is it simply a subjective, conclusive approach that cannot be reasonably assessed for reliability?

· Has the technique or theory been subjected to peer review and publication?

· What is the known or potential rate of error of the technique or theory when applied?

· Were standards and controls applied and maintained?

· Has the technique or theory been generally accepted in the scientific community?

	Assessment
· A rubric developed in conjunction with the students will be used to assess the timelines.




**Activity 13: Isotopes of Pennies (SI GLEs: 4, 5, 9, 15) (CC Activity 2)
Materials List: goggles, balance, an empty 35 mm film canister, six pennies made before 1982 and seven made after 1982 , ten pennies to place in the film canister 

The purpose of this activity is to demonstrate that isotopes of an element have different masses, that isotopes are atoms of the same element that have different numbers of neutrons, and that atomic mass is the weighted average of the naturally occurring isotopes of an element.

The directions, student worksheet, and assessment tool can be found at the website http://www.sciencenetlinks.com/lessons.cfm?BenchmarkID=4&DocID=176. This website activity is the first of three that deals with isotopes, radioactive decay and the nucleus. The radioactive decay part of the lesson at this website will be used in Activity 6 of this unit.
	Assessment
· Make a chart similar to this: 

Symbol

Atomic number

Mass number

# of p+

# of 
[image: image1.wmf]n

0


# of e-

Atom or ion


[image: image2.wmf]30

64

Zn


Zn-65

7

7

6

Fill in minimal information and have students complete the rest of the chart. 




**Activity 14:  Nuclear Chemistry (CC Activity 6)

(SI GLEs:  6, 12, 14; PS GLEs: 10, 11,12)

Materials List: Radioactive Decay: A Sweet Simulation of Half-life student sheet—one copy for each student from the website  http://www.sciencenetlinks.com/lessons.cfm?BenchmarkID=4&DocID=178, For each pair of students, 80 small candies such as plain M&M's® or Skittles®; paper towels, cups

Ask students what they think of when they hear the word radiation. Take all responses from students. Students may mention many negative ideas. Radioactivity can be very dangerous and it must be treated with care and respect. However, it can also be very useful. Ask students to name any positive uses for radioactive materials. Take all responses from students. Point out practical uses that students do not mention, such as carbon dating, X-rays, nuclear power production, cancer treatment, and medical tracers. Return to the applications at the end of the activity as closure tasks. 

· Have students develop a timeline of significant discoveries with regard to radioactivity, discussing how theories and knowledge evolved with each new discovery. Discuss the role of technology in advancing the work of scientists. Provide instruction and illustrations on alpha, beta, and gamma radiation. Conclude this task by having students organize information regarding radioactivity, types of radiation, and types of radioactive decay. 
Have students write or diagram nuclear reactions for each type of radioactive decay. Conclude with a discussion in which guiding questions are used to lead students to describe negative effects of radiation for humans, safety considerations, and practical, positive uses for radioactive isotopes and disposal of radioactive material. 

Following the discussion on the negative aspects of radiation, implement the lesson, Radioactive Decay: A Sweet Simulation of a Half-life found at http://www.sciencenetlinks.com/lessons.cfm?BenchmarkID=4&DocID=178. This activity is a continuation of Activity 1.
	Assessment
· Have students assume that one minute equals 100 years and that the sample needs to decay to 1/16 of its original amount to be considered safe. Have them explain (1) how many years you would have to be concerned about the radioactivity of the sample, and (2) how you would dispose of this material. Be sure students justify their responses. 




 Sample Assessments

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). 

General Guidelines

· Students should be monitored throughout the work on all activities via teacher observation and journal entries. 

· All student-developed products should be evaluated as the unit continues.

· Student investigations should be evaluated with a rubric.

· When possible, students should assist in developing any rubrics that will be used.

· For some multiple-choice items on written tests, ask students to write a justification for their chosen response.

General Assessments 

· The student will calculate the average mass of a given element given the relative abundance and atomic masses of the element.

· The student will determine the age of the fossil given the half-life of a selected radioactive isotope, the amount of that isotope in a living organism, and the amount of the specific isotope remaining in a fossil.

Resources

· Chemical Elements. Available online at http://www.chemicalelements.com/
· The Isotopes Project Homepage. Available online at http://isotopes.lbl.gov/ip.html
· Item HE 1325, SCASS Science Assessment Resource CD-ROM by Council of Chief State School Officers

· Science NetLinks. Isotope Pennies. Available online at http://www.sciencenetlinks.com/lessons.cfm?BenchmarkID=4&DocID=176
· Smile Program Chemistry Index. Available online at http://www.iit.edu/~smile/cheminde.html
· WebElements. Available online at http://www.webelements.com/
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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