I.
Grade Level/Unit Number:
9-12
Unit 4
II:
Unit Title:

Periodic Table and Trends

III.
Unit Length:

 6 days (on a 90 min. per day block schedule)

IV. Major Learning Outcomes:

Students should be able to:

Periodic Table

· Identify groups/families as vertical columns on the periodic table
· Identify periods as horizontal rows on the periodic table
· Know that main group elements in the same family have similar properties, the same number of valence electrons, and the same oxidation number

· Understand that reactivity increases down in a group of metals and decrease down in a group of nonmetals

· Identify main group elements as A groups or as groups 1, 2,  13-18

· Identify alkali metals, alkaline earth metals, halogens, and noble gases based on location on the periodic table

· Identify transition metals as B groups or as groups 3-12

Atomic and ionic radii

· Define atomic radius and ionic radius

· Know group and period general trends for atomic radius

· Apply trends to arrange elements in order of increasing or decreasing atomic radius

· Explain the reasoning for the trends

· Compare cation radius to neutral ion

· Compare anion radius to neutral ion

Electronegativity

· Define electronegativity

· Know group and period general trends for electronegativity

· Apply trends to arrange elements in order of increasing or decreasing electronegativity

· Explain the reasoning for the trends

V. Content Objectives Includes (with RBT Tags):

	Objective Number
	Objective
	RBT Tag

	3.01
	Analyze periodic trends in chemical properties and use the periodic table to predict properties of elements. 

· Groups (families).

· Periods.

· Representative elements (main group) and transition elements.

· Ionization energy.

· Atomic and ionic radii.

· Electronegativity.
	B4


VI. English Language Development Objectives (ELD) Included:

NC English Language Proficiency (ELP) Standard 4 (2008) for Limited English Proficiency Students (LEP)- English Language learners communicate information, ideas, and concepts necessary for academic success in the content area of science.
Suggestions for modified instruction and scaffolding for LEP students and/or students who need additional support are embedded in the unit plan and/or are added at the end of the corresponding section of the lessons. The amount of scaffolding needed will depend on the level of English proficiency of each LEP student. Therefore, novice level students will need more support with the language needed to understand and demonstrate the acquisition of concepts than intermediate or advanced students.

VII. Materials/Equipment Needed

	Activity
	Materials

	Organizing the Elements
	Element Cards

	Discovering Periodic Trends
	Graph Paper

Straws

96 or 24 Well Plates (if using 24 well, some type of clay will be needed to secure straws

	Periodic Trends Puzzle
	Laminated Puzzles


VIII. Detailed Content Description:

Please see the detailed content description for each objective in the chemistry support document.  The link to this downloadable document is in the Chemistry Standard Course of Study at:

http://www.ncpublicschools.org/curriculum/science/scos/2004/24chemistry
IX. Unit Notes:

This unit is focused on the development of the theory of the atom, the structure of the atom and nuclear decay.    Students will learn about the historical development of the atom beginning with early contributions through the current atomic theory.  Students will examine the structure of the atom and analyze nuclear energy as it relates to the atom.  

In each unit, Goal 1 objectives which relate to the process of scientific investigation are included.   In each of the units, students will be practicing the processes of science: observing, hypothesizing, collecting data, analyzing, and concluding.   The Goal 1 Objectives are as follows:

	COMPETENCY GOAL 1: The learner will develop abilities necessary to do and understand scientific inquiry.

	1.01 Design, conduct and analyze investigations to answer questions related to chemistry.

· Identify questions and suggest hypotheses.

· Identify variables.

· Use a control when appropriate.

· Select and use appropriate measurement tools.

· Collect and organize data in tables, charts and graphs.

· Analyze and interpret data.

· Explain observations.

· Make inferences and predictions.

· Explain the relationship between evidence and explanation.

· Identify how scientists share findings.


	This goal and these objectives are an integral part of each of the other goals.  In order to measure and investigate scientific phenomena, students must be given the opportunity to design and conduct their own investigations in a safe laboratory.  The students should use questions and models to formulate the relationship identified in their investigations and then report and share those finding with others

Students will be able to:

· Identify questions and suggest hypotheses.

· Identify variables.

· Use a control when appropriate.

· Select and use appropriate measurement tools.

· Collect and organize data in tables, charts and graphs.

· Analyze and interpret data.

· Explain observations.

· Make inferences and predictions.

· Use questions and models to determine the relationships between variables in investigations.

· Identify how scientists share findings.



If a teacher follows this curriculum (s)he will have addressed the goals and objectives of the SCOS.   However, teachers may want to substitute other activities that teach the same concept.  The unit length has extra time built in for quizzes, going over homework, additional practice depending on the nature of the class, and assessment.  Teachers should utilize the textbook as a resource by assigning homework each day and providing additional guided and independent practice.  

Reference Tables:

The North Carolina Chemistry Reference Tables were developed to provide essential information that should be used on a regular basis by students, therefore eliminating the need for memorization.  It is suggested that a copy be provided to each student on the first day of instruction.  A copy of the reference tables can be downloaded at the following URL:

http://www.ncpublicschools.org/docs/curriculum/science/scos/2004/chemistry/referencetables.pdf
Essential Questions:

Essential questions for this unit are embedded within the unit.  Essential questions are those questions that lead to student understanding.   Students should be able to answer these questions at the end of an activity.  Teachers are advised to put these questions up in a prominent place in the classroom.  The questions can be answered in a journal format as a closure.

Safety:  Students should wear chemical splash goggles during any lab activity involving chemicals.  This includes household substances.  It is extremely important for the safety and success of your students that you do ALL activities and labs prior to assigning them to students.  At the beginning of each lab, the teacher should address any specific safety concerns relating to the activity.
Computer Based Activities:

Several of the recommended activities are computer based and require students to visit various internet sites and view animations of various biological processes.  These animations require various players and plug-ins which may or may not already be installed on your computers.  Additionally some districts have firewalls that block downloading these types of files.  Before assigning these activities to students it is essential for the teacher to try them on the computers that the students will use and to consult with the technology or media specialist if there are issues.  These animations also have sound.  Teachers may wish to provide headphones if possible.  

X. Global Content:  Aligned with 21st Skills

One of the goals of the unit plans is to provide strategies that will enable educators to develop the 21st Century skills for their students. As much as students need to master the NCSOS goals and objectives, they need to master the skills that develop problem solving strategies, as well as the creativity and innovative thinking skills that have become critical in today’s increasingly interconnected workforce and society.  The Partnership for 21st Century Skills website is provided below for more information about the skills and resources related to the 21st Century classroom. 

http://www.21stcenturyskills.org/index.php?option=com_content&task=view&id=27&Itemid=120
	NC SCS Chemistry
	21st Century Skills 
	Activity

	
	Communication Skills
	

	1.01 - 1.03 & 3.01
	Conveying thought or opinions effectively
	· Organizing the Elements

· Discovering Periodic Trends

· Periodic Trends Puzzle

	1.01 - 1.03

& 3.01
	When presenting information, distinguishing between relevant and irrelevant information
	· Discovering Periodic Trends

	1.01 & 1.03

& 3.01
	Explaining a concept to others
	· Organizing the Elements

· Discovering Periodic Trends

· Periodic Trends Puzzle

	
	Interviewing others or being interviewed
	

	
	Computer Knowledge
	

	1.01 – 1.03
	Using word-processing and database programs
	

	1.01 – 1.03
	Developing visual aides for presentations
	

	1.01 – 1.03
	Using a computer for communication
	

	
	Learning new software programs
	

	
	Employability Skills
	

	1.01 - 1.03, & 3.01
	Assuming responsibility for own learning
	· Organizing the Elements

· Discovering Periodic Trends

· Periodic Trends Puzzle

	1.01 - 1.03 & 3.01
	Persisting until job is completed
	All activities

	1.01 - 1.03 & 3.01
	Working independently
	WIZARD assessment questions

	
	Developing career interest/goals
	

	1.01 – 1.03
	Responding to criticism or questions
	

	
	Information-retrieval Skills
	

	
	Searching for information via the computer
	

	
	Searching for print information
	

	
	Searching for information using community members
	

	
	Language Skills - Reading
	

	3.01
	Following written directions
	Most of the activities can be presented as opportunities for students to follow written directions.  The teacher will have to work with most students to develop this skill over time.  The following activities are well suited to developing skills in following directions:

· Organizing the Elements

· Discovering Periodic Trends

· Periodic Trends Puzzle

	2.04 & 2.08
	Identifying cause and effect relationships
	

	
	Summarizing main points after reading
	

	
	Locating and choosing appropriate reference materials
	

	
	Reading for personal learning
	

	
	Language Skill - Writing
	

	
	Using language accurately
	

	1.01 – 1.03 & 3.01 
	Organizing and relating ideas when writing
	· Discovering Periodic Trends

	1.01 – 1.03 & 3.01
	Proofing and Editing
	All activities

	
	Synthesizing information from several sources
	

	
	Documenting sources
	

	
	Developing an outline
	

	1.03
	Writing to persuade or justify a position
	

	
	Creating memos, letters, other forms of correspondence
	

	
	Teamwork
	

	1.01 – 1.03
	Taking initiative
	

	1.01 – 1.03 & 3.01
	Working on a team
	· Organizing the Elements

· Discovering Periodic Trends

· Periodic Trends Puzzle

	
	Thinking/Problem-Solving Skills
	

	
	Identifying key problems or questions
	

	1.01 – 1.03 & 3.01
	Evaluating results
	· Organizing the Elements

· Discovering Periodic Trends

· Periodic Trends Puzzle 

	3.01
	Developing strategies to address problems
	· Organizing the Elements

· Discovering Periodic Trends

	
	Developing an action plan or timeline
	


ENGAGE: (45 min.)

Play the animation of “The Elements” song from the following web resource:

http://www.privatehand.com/flash/elements.html
to ENGAGE students as they begin to think about the organization of the periodic table.  Provide the blank periodic table for the students.  Discuss the organization of the periodic table as students fill in the blank periodic table.  Include from goal 3.01, groups (families), periods, representative elements (main group), and transition elements.  Include the names of the groups.

Essential Question:

How would you describe the arrangement of the periodic table in reference to groups and periods?
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EXPLORE: (45 min.)

The Organizing the Elements activity allows students to EXPLORE the arrangement of elements on the periodic table.  It will provide students with the background on which they can better understand that elements are arranged in groups according to properties and atomic mass (Mendeleev) or atomic number (Modern).  BUT, properties take priority over other criteria. This activity seems simple BUT students need some guidance throughout the activity.  The student instructions are listed below and correspond to the student handout.  The bullets are instructions for the teacher and should be used to guide the activity.

Using only the data on the element cards, identify patterns based on the properties.  Put the element cards with similar patterns in the same group.

· To make this task simpler and less time consuming, have students use just the properties of combines with # of oxygens and combines with # of chlorines to group the elements.

· Groups do not contain the same number of elements – a group may contain only one element or many.

Arrange the cards within each group in a logical order.

· Use the atomic mass.  

· Students may need to be told to use the atomic mass.

Arrange the groups in a logical order.  One line of element cards may “wrap” around to the next line and you may leave blank spaces so that the cards line up in a logical order.

· Arrange groups according to the atomic mass of the first element in the group.  Example: the first group should be the one beginning with atomic mass 1, the second group beginning with atomic mass 4, etc.

· As one reads from left to right, the atomic masses should be in increasing order.  

· Blank spaces will need to be left to get proper arrangement.

When you have found patterns within and among the card groups, glue the cards onto a larger piece of paper to preserve your arrangement.

· You may end the activity here and begin discussion on Mendeleev’s periodic table.

Using the periodic table, compare the atomic masses of each element found on the element cards with the atomic masses of the elements on the periodic table.

Students should record the name of each element on their card.

Essential Question:

How are elements arranged on the periodic table?


Organizing the Elements

Using only the data on the element cards, identify patterns based on properties.  Put the element cards with similar patterns in the same group.

Arrange the cards within each group in a logical order.

Arrange the groups in a logical order.  One line of element cards may “wrap” around to the next line and you may leave blank spaces so that the cards line up in a logical order.

When you have found patterns within and among the card groups, glue the cards onto a larger piece of paper to preserve your arrangement.

Using the periodic table, compare the atomic masses of each element found on the element cards with the atomic masses of the elements on the periodic table.

Record the name of each element on their card.

Mendeleev’s Element Cards

	
	Atomic mass                            1

Gas                                       

Melting pt (oC )                     -259

Boiling pt (oC )                     -252

Colorless, ordorless

Combines with #oxygens       0.5

Combines with # chlorines       1
	Atomic mass                            36

Gas                                         

Melting pt (oC )                     -101

Boiling pt (oC )                       -34

Greenish yellow, irritating odor 

Combines with #oxygens       0.5

Combines with # chlorines       1



	Atomic mass                            16

Gas                                        

Melting pt (oC )                     -219

Boiling pt (oC )                     -183

Colorless, odorless, tasteless

Combines with #oxygens          -

Combines with # chlorines       2


	Atomic mass                            9

Solid                                         Melting pt (oC )                     1287

Boiling pt (oC )                     2471

Gray metal, fairly hard

Combines with #oxygens          1

Combines with # chlorines        2
	Atomic mass                            20

Gas                                        

Melting pt (oC )                     -248

Boiling pt (oC )                     -246

Colorless, ordorless

Combines with #oxygens         -

Combines with # chlorines       -

	Atomic mass                            27

Solid                                         Melting pt (oC )                      660

Boiling pt (oC )                     2519

Silvery white, shiny, malleable, ductile, metal

Combines with #oxygens         1.5

Combines with # chlorines        3


	Atomic mass                            40

Gas                                        

Melting pt (oC )                     -189

Boiling pt (oC )                     -186

Colorless, odorless, tasteless

Combines with #oxygens          -

Combines with # chlorines       -
	Atomic mass                            40

Solid                                         Melting pt (oC )                      842

Boiling pt (oC )                     1484

Silver white,  soft metal

Combines with #oxygens          1

Combines with # chlorines        2

	Atomic mass                             7

Solid                                         Melting pt (oC )                      179

Boiling pt (oC )                     1327

Does not occur free in nature

Combines with #oxygens         0.5

Combines with # chlorines        1


	Atomic mass                            32

Solid                                         Melting pt (oC )                      115

Boiling pt (oC )                       445

Yellow, odorless, brittle

Combines with #oxygens          3

Combines with # chlorines        2
	Atomic mass                            23

Solid                                         Melting pt (oC )                        98

Boiling pt (oC )                       883

Silver metal, soft

Combines with #oxygens         1.5

Combines with # chlorines        3

	Atomic mass                            11

Solid                                         Melting pt (oC )                     2075

Boiling pt (oC )                     4000

Yellow or brown powder

Combines with #oxygens         1.5

Combines with # chlorines        3


	Atomic mass                            39

Solid                                         Melting pt (oC )                        63

Boiling pt (oC )                       759

Silver metal, soft

Combines with #oxygens         0.5

Combines with # chlorines        1
	Atomic mass                            12

Solid                                         Melting pt (oC )                     3470

Boiling pt (oC )                     4347

Gray, brittle 

Combines with #oxygens          2

Combines with # chlorines        4

	Atomic mass                             4

gas                                      

Melting pt (oC )                     -272

Boiling pt (oC )                     - 269 Colorless, ordorless

Combines with #oxygens           -

Combines with # chlorines         -


	Atomic mass                            28

Solid                                         Melting pt (oC )                     1414

Boiling pt (oC )                     3265 gray, brown powder

Combines with #oxygens           2

Combines with # chlorines         4
	Atomic mass                             19

gas                                       

Melting pt (oC )                     -220

Boiling pt (oC )                     - 188 greenish yellow, poisonous

Combines with #oxygens         0.5

Combines with # chlorines         1

	Atomic mass                             31

Solid                                         Melting pt (oC )                        44

Boiling pt (oC )                       280 white, red, or black , not found free in nature

Combines with #oxygens        2.5

Combines with # chlorines         3


	Atomic mass                             14

gas                                         

Melting pt (oC )                     -210

Boiling pt (oC )                     - 196 Colorless, ordorless

Combines with #oxygens         2.5

Combines with # chlorines         3
	Atomic mass                             24

Solid                                         Melting pt (oC )                       650

Boiling pt (oC )                     1090 silver white metal

Combines with #oxygens           1

Combines with # chlorines         2

	Atomic mass                             75

Solid                                         Melting pt (oC )                       817

Boiling pt (oC )                       614 gray, brittle, semi-metallic

Combines with #oxygens           2.5

Combines with # chlorines         3
	Atomic mass                             80

liquid                                        Melting pt (oC )                        -7

Boiling pt (oC )                         59 reddish-brown

Combines with #oxygens        0.5

Combines with # chlorines         1
	Atomic mass                             79

Solid                                         Melting pt (oC )                       221

Boiling pt (oC )                       685 red powder

Combines with #oxygens           1

Combines with # chlorines         2


EXPLAIN:  

During the activity, the teacher should give students an opportunity to EXPLAIN their ideas for the location and position of their cards.

EXPLORE: (90 min.)

The Discovering the Periodic Table activity engages students in discovering periodic trends (ionization energy, electronegativity, atomic and ionic radii) by making 3-D models.  Students will also graph the trends and compare the graphs to the models. In Part I, 3-D Graph of Periodic Trends, the teacher should assign groups of students a particular periodic trend.  The students will create 3-D models of the trend assigned.  If 96 well plates are not available, two 24 well plates can be placed side-by-side so that 12 columns will be available for students to place their straws.  If using 24 well plates, some type of clay may be used to support the straws.  In Part II, Graphing Trends, every student should complete Part II along with the analysis questions.  After creating graphs, students should compare the 3-D models to their graphs. A web resource for graph paper can be found at the following: http://incompetech.com/graphpaper/
As a variation, some students can make a bar graph while other students make a line graph with the data. Ask them which one is more appropriate for these data and why. 

Essential Question: 

How would you describe the trend in ionization energy, electronegativity, atomic radii, and ionic radii as it relates to the periodic table?
Discovering Periodic Trends

Part I:
3-D Graph of Periodic Trends  
Create three dimensional periodic table that satisfactorily illustrates the periodic properties of the elements. 

· Use the 96 well-plate as a base to support drinking straws. 

· Determine a reasonable scale for the length of straws to correspond to the needed values:

· atomic radii (1cm = 1pm)

· ionic radii (1cm = 1pm)

· ionization energy ( 1 cm = 100 kJ/mol; example 1312 kJ/mol = 13.1 cm)

· electronegativity (1 inch = 1 electronegativity value)

· Cut the straws to the appropriate length for each element in Table I (Part I).

· Place straws in sequence in the well plate to create a 3-D graph of the trend. Use the illustrations below for placing the straws in the well plate.

· Repeat this process for ionic radii, ionization energy, and electronegativity. 

  1   2    3   4   5   6   7   8   9  10  11 12

A  O O O O O O O O O O O O
B  O O O O O O O O O O O O
C  O O O O O O O O O O O O
D  O O O O O O O O O O O O
E  O O O O O O O O O O O O
F  O O O O O O O O O O O O
G  O O O O O O O O O O O O
H  O O O O O O O O O O O O
Scale   __________

1
2
3
4
5
6
7
8
9
10
11
12
H










He

Li
Be




B
C
N
O
F
Ne

Na
Mg




Al
Si
P
S
Cl
Ar

K
Ca




Ga
Ge
As
Se
Br
Kr

Table 1.

	Atomic Number
	Element symbol
	First Ionization energy

(kJ/mol)
	Electronegativity
	Atomic Radii

(pm)
	Ionic Radii

(pm)

	1
	H
	1312
	2.2
	37
	NA

	2
	He
	2372
	NA
	32
	NA

	3
	Li
	520
	0.97
	134
	76

	4
	Be
	899
	1.47
	125
	31

	5
	B
	801
	2.01
	90
	20

	6
	C
	1086
	2.5
	77
	15

	7
	N
	1402
	3.07
	75
	146

	8
	O
	1314
	3.5
	73
	140

	9
	F
	1681
	4.1
	71
	133

	10
	Ne
	2081
	NA
	69
	NA

	11
	Na
	496
	1.01
	154
	102

	12
	Mg
	738
	1.23
	145
	72

	13
	Al
	578
	1.61
	118
	54

	14
	Si
	786
	1.74
	111
	41

	15
	P
	1012
	2.06
	106
	212

	16
	S
	1000
	2.44
	102
	184

	17
	Cl
	1251
	2.83
	99
	181

	18
	Ar
	1520
	NA
	97
	NA

	19
	K
	419
	0.91
	196
	138

	20
	Ca
	590
	1.04
	174
	100

	31
	Ga
	579
	1.82
	120
	62

	32
	Ge
	762
	2.02
	122
	53

	33
	As
	944
	2.2
	119
	222

	34
	Se
	941
	2.48
	117
	198

	35
	Br
	1140
	2.74
	114
	195

	36
	Kr
	1351
	2.94
	110
	NA


Part II:  Graphing Trends

1. Define ionization energy, electronegativity, atomic radius, & ionic radius.

2. Using the data in Table 1:

· Graph ionization energy (y-axis) vs. atomic number (x-axis). Identify each data point with the element’s symbol. Connect your data points in a “dot-to-dot” manner.

· Graph electronegativity (y-axis) vs. atomic number (x-axis).  Identify each data point with the element’s symbol. Connect your data points in a “dot-to-dot” manner.

· On the blank periodic table, write the symbol, atomic radii and ionic radii in the correct space for each of the first 38 elements.

3. Using the 3-D model created in Part I, compare your graph to your model.  Exchange your model with a group that has a different periodic trend.  Continue exchanging until you have compared all 4 models to your graphs.  

EXPLAIN: (20 min.)

Each group should EXPLAIN their trend to the class using their model.
ELABORATE: (30 min.)

The questions below will allow students to practice skills relating to periodic trends in order to develop a deeper and broader understanding of the concepts. These questions are an extension to the Discovering Periodic Trends activity.

Essential Question: 

How would you describe the trend in ionization energy, electronegativity, atomic radii, and ionic radii as it relates to the periodic table?
Analysis Questions

1. a. Make a list of the elements that have the greatest ionization energies (those that appear at the peaks of your graph) and a list of the elements that have the smallest ionization energies (those at the “valleys” of your graph).

b. Is there a relationship among the elements in each list and their positions on the periodic table?

c. Describe the general trend in ionization energy down a group and across a period.

2. a. Make a list of the elements that have the greatest electronegativities (those that appear at the peaks of your graph) and a list of the elements that have the smallest electronegativities (those at the “valleys” of your graph).

b. Is there a relationship among the elements in each list and their positions on the periodic table?

c. Describe the general trend in electronegativity down a group and across a period.

3. Describe the general trend in atomic radius down a group and across a period.

4. Is a positive ion larger or smaller than its neutral atom? Give an explanation for this observation considering the number of protons and electrons that remain after an ion is formed and that protons and electrons attract since they are oppositely charged. (Hint: use a particular atom and its ion as an example in your explanation).

5. Is a negative ion larger or smaller than its neutral atom? Give an explanation for this observation considering the number of protons and electrons that remain after an ion is formed and that protons and electrons attract since they are oppositely charged.  (Hint: use a particular atom and its ion as an example in your explanation).

EVALUATE: (45 min.)

This activity can be used to EVALUATE student understanding of the periodic table and periodic trends.  Students should work in groups of three.  The teacher should copy the puzzles using colored paper.  Puzzles should then be laminated.  Some modifications made need to be made to the margins depending on the printer.  Place a number on the back of each block using the same number for each puzzle.  Cut apart – carefully!  Students will try to use curves that occur from cutting to match up pieces.  Place each puzzle in a baggie with the corresponding puzzle number on the bag.  (If a puzzle piece is found on the floor, you will know where it belongs).  The sides of each piece match up with related content.  This puzzle is difficult because of all of the increases and decreases, however, the pieces will only match up one way.  Depending on the class, you may need to draw the outline of the puzzle on the board and give the students a hint by showing them where two or more pieces fit.  This activity is completed in groups and groups are rewarded based on the order in which they complete the puzzle.  Everyone receives something for completion.  Keep a master puzzle in a folder along with all of the baggies.  When a group finishes, use the master to quickly check the accuracy.  If it is incorrect, students keep working.
Essential Question: 

How would you describe the trend in ionization energy, electronegativity, atomic radii, and ionic radii as it relates to the periodic table?


Periodic Table Puzzle

P. Patterson, Scotland High School


Essential Question: 

How would you describe the trend in ionization energy, electronegativity, atomic radii, and ionic radii as it relates to the periodic table?

Language (ELP) Objectives for LEP Students:

In paragraph form list and describe in a summary the periodic trends using the key terms from this activity.
Sample Assessment Questions:

	Unit
	Goal/ RBT Tag
	Questions

	2
	2.01

B4

B4
	1.  Which of the following behaviors allows one to distinguish between Rutherford’s and Thompson’s atomic model?

a. Atoms are electrically neutral.

b. Atoms are mostly empty space.

c. Atoms contain neutrons.

d. Atoms are indivisible.

2.   Identify which part of Dalton’s Atomic Theory has been proven incorrect? 

a.  Matter is made up of atoms.

b.  Atoms are indivisible.

c.  Atoms can be rearranged to form new compounds.

d.  Atoms cannot be created or destroyed.


EVALUATE:

Sample Assessment Questions for Unit 4

	Unit 
	Goal/

RBT Tag
	Questions

	4
	3.01

B4

B4
	1.  Identify the group number, period number and family name, respectively, for strontium with atomic number 38. 

A.  Group 2, Period 5, alkali metal
B.  Group 5, Period 2, alkali metal

C.  Group 2, Period 5, alkaline earth metal

D.  Group 5, Period 2, alkaline earth metal

2.  Organize the elements:  oxygen, polonium, selenium, sulfur, and tellurium in order of increasing atomic radius.

A.  polonium, tellurium, selenium, sulfur, oxygen

B.   oxygen, sulfur, selenium, tellurium, polonium

C.   sulfur, polonium, oxygen, selenium, tellurium

D.  tellurium, sulfur, selenium, oxygen, polonium




EVALUATE: (45 minutes)

Below are sample test items obtained from the WIZARD test bank developed by eduware™ that can be used to allow students to assess their understanding and abilities and allow the teacher to evaluate the students understanding of key concepts and skill development for this unit.
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. The element in Period 2 with the largest atomic radius is
(A) ahalogen (C) an alkali metal
(B) anoble gas (D) an alkaline earth metal

. Which sequence of atomic numbers represents elements
which have similar chemical properties?

(A) 19,23, 30,36 (C) 3,12, 21,40
(B) 9,16, 33, 50 (D) 4,20, 38,88

. All of the atoms of the elements in Period 2 have the
same number of
(A) protons
(B) neutrons
(C) valence electrons
(D) occupied energy levels (shells)

. In which classification is an element placed if the
outermost 3 sublevels of its atoms have a ground state
electron configuration of 3p°3¢°45%2

(A) alkaline earth metals  (C) metalloids (semimetals)
(B) transition metals (D) nonmetals

. Low ionization energies are most characteristic of atoms
that are

(A) metals
(B) nonmetals

(C) metalloids
(D) noble gases

. In a given period of the Periodic Table, the element with
the lowest first ionization energy is always in

{A) Group 1 (C) Group 17
(B) Group 2 (D) Group 18

. As the atoms of the elements in Group 1 are considered
in order from top to bottom, compared to the ionization
energy of the atom above it, the ionization energy of
each successive atom
(A) decreases

(B) increases

(C) remains the same

8. The table below shows some properties of elements A, B
,C,and D.

Conductivity of
Element| lonization | Electronegativity Heat and
Energy Electriclty
A low : low low
B low low high
C high high low
D high high high

Which element is most likely a nonmetal?
(A) A (€) C
(B) B (D) D

9. Which of these metals loses electrons most readily?
(A) calcium (C) potassium
(B) magnesium (D) sodium

10. Which sequence correctly places the elements in order

of increasing ionization energy?
AAH->LsNa>K (C)O0O-5S>5S%e—Te
(B) i>Br>Cl>F (D) H-—>Be —» Al > Ga

11. Which of the following particles has the smallest radius?

(A) Nal
B K
(C) Na*
D) K

12. Which atom has the strongest attraction for electrons?

@) ¢l () Br
(B F o1

13. As the elements in Group 1 are considered in order of

increasing atomic number, the atomic radius of each
successive element increases. This is primarily due to an
increase in the number of

(A) neutrons in the nucleus

(B) electrons in the outermost sheil

(C) unpaired electrons

(D) principal energy levels (shells)

Periodic Table and Trends



[image: image3.png]14.

15.

16.

17.

18.

When a sodium atom becomes an ion, the size of the
atom

(A) decreases by gaining an electron

(B) decreases by losing an electron

(C) increases by gaining an electron

(D) increases by losing an electron

Which element has an atomic radius that is greater than
its ionic radius?

(A) s ©F

B) K (ORY

Elements that readily gain electrons tend to have

(A) high ionization energy and high electronegativity
(B) high ionization energy and low electronegativity
(C) low ionization energy and low electronegativity
(D) low ionization energy and high electronegativity

Which element in Period 3 has the greatest tendency to
gain electrons?

(A) Na (C) Cl

(B) Si (D) Ar

Which sequence of elements is arranged in order of
decreasing atomic radii?

(A) Al Si,P (C) Cl,Br,1

(B) Li,Na, K (D) N,C,B

19. Which diagram correctly shows the relationship between
electronegativity and atomic number for the elements of

Period 3?
(A) ..
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20. Within Period 2 of the Periodic Table, as the atomic
number increases, the atomic radius generally

(A) decreases (C) remains the same
(B) increases
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(Language (ELP) Objectives for LEP Students:


In paragraph form, list and describe in a summary the periodic trends using the key terms from this activity.








(Language (ELP) Objectives for LEP Students:


Students can restate the directions of how to conduct the element card activity and discuss these directions with a partner.


Choose an element and describe orally or written in a paragraph or journal the properties relating to particular element.
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