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Name________________________________________

Period__________

Teacher_____________________________

8.5A We will describe the structure of atoms, including the masses, electrical charges, and locations, of protons and       neutrons in the nucleus and electrons in the electron cloud.
	Verb 
	Action 
	Notes

	Describe 
	Subatomic Particle- 

· Mass
· Electrical charges
· Location

	

	Describe 
	Subatomic Particle- 

· Mass
· Electrical charges
· Location

	

	Describe 
	Subatomic Particle- 

· Mass
· Electrical charges
· Location

	














Vocabulary 									Pre-Fixes 
Subatomic Particle                                                                   
Atom
Electron
Electron cloud
Neutron
Proton
Nucleus
Atomic Mass
Positive Electrical Charge
Negative Electrical Charge
Neutral Electrical Charge
Anchor Chart


Subatomic Particles 
Bell Ringer: 
List 5 things you know about chemistry.
1. 
2. 
3. 
4. 
5. 
Math Problem:   
[image: ]  If 11.0 mL of a liquid has a mass of 29.15g, calculate the liquid’s density.
[image: ]




Texas Essential Knowledge and Skills
8.5 A- describe the structure of atoms, including the masses, electrical charges, and locations, of protons and neutrons in the nucleus and electrons in the electron cloud. 


EQ:  How does a tootsie pop model the parts of an atom?
Stem:  A tootsie pop models the parts of an atom __________________________
_________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
[image: ]


















Metals, Nonmetals and Metalloids
The three major groups on the Periodic Table are the ___________________, _________________, and _____________________. Elements within each group have similar _____________________ and chemical properties.
Some of the physical properties used to distinguish between the three groups are:
· _______________= the ability of a substance to reflect light.  Usually the descriptive words are either _____________________________________.

· _______________=the ability of the substance to conduct ______________. This may be tested with a conductivity meter.

· _______________= the ability of the substance to be _________________ into sheets without breaking.

· _______________= the ability of the substance to be pulled into a ____________________.

Metals are—
· Found to the ______________ of the zigzag line on the periodic table.
· ______________ at room temperature, except for ______________, which is a liquid.
· ______________ conductors of electricity and ______________. But some are better conductors than others.
· Metallic looking with a ______________.
· ______________ and can be drawn into wire, but some metals are more ductile than others.
· ______________ and can be hammered into sheets without breaking.


Nonmetals are—
· Found to the ______________ of the zigzag line on the periodic table.
· ____________________ at room temperature
· ______________ conductors of electricity and heat.
· Not ______________ looking.  They have a ______________ ______________ and do not reflect much light.
· ______________ when they are solid.

Metalloids are—
· Found along the  ______________ line on the periodic table.  The only exception is __________________.  It is considered to be a ______________ even though it lies along the zigzag.
· Have no set characteristics.  They ______________ of both ______________ and ______________. For example, they may have a shiny luster but be poor conductors and brittle.
· Include ______________, ______________, ______________, ______________, ______________, ______________, ______________.


Compare atom to Tootsie pop picture

Modeling Atoms 
Bell Ringer: 
The three subatomic particles that make up atoms are ----
A. Neutrons, protons, and ions.
B. Neutrons, electrons, and protons.
C. Protons, ions, and electrons.
D. Electrons, neutrons, and ions. 
Math Problem:
[image: ]A cube of metal weighs 405.75g and displaces 64.92 mL of water when immersed.  Calculate the density of the metal. Round to the hundredths place.
[image: ]





Texas Essential Knowledge and Skills
8.5 A – describe the structure of atoms, including the masses, electrical charges, and locations, of protons and neutrons in the nucleus and electrons in the electron cloud.


EQ:  What are the limitations of the atom models used in today’s activity?  
Stem:  The limitations of the atom models used in today’s activities are ___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
[image: ]
[image: ]



[image: ]




Atom Patterns  
Bell Ringer: 
Which of the following lists the two particles found together inside the nucleus of an atom?

A. Photons and ions
B. Neutrons and electrons
C. Protons and neutrons
D. Electrons and protons

Math Problem:
A block of cork occupies a volume of 15.0mL and weighs 5g.  What is the density? Round to the hundreths place.
[image: ][image: ]






Texas Essential Knowledge and Skills
8.5 A – describe the structure of atoms, including the masses, electrical charges, and locations, of protons and neutrons in the nucleus and electrons in the electron cloud.

EQ:  What makes one atom different from another?
Stem:  One atom is different from another ________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

[image: ]




Atom Patterns
1. Use all four atom diagrams to complete the data chart below: Characteristics of the First Four Elements. Use all your diagrams and the questions answered yesterday to help fill in the charts. Hydrogen has been completed for you. 
	Characteristics of the First Four Elements 

	Atom
	Proton
Number
	Neutron Number
	Mass of
Atom
	Electron Number
	Charge of
Atom

	Hydrogen
	1 p+
	------
	1 amu
	1 e-
	0

	Helium
	
	
	
	
	

	Lithium
	
	
	
	
	

	Beryllium
	
	
	
	
	


 
2. Explain why the charge is 0 (zero) for each of the hour atoms that you built on the diagrams.
______________________________________________________________________________________________________________________________________________________________________________
3. Rewrite the following statement so that it is TRUE: The number of protons and neutrons for these atoms increase sequentially by one.
______________________________________________________________________________________________________________________________________________________________________________ 
4. Label the element with your teacher. 
9
F
18.998
Fluorine

5. How do you determine the mass number?
__________________________________

             __________________________________








6. Use the Periodic Table to look up the atomic numbers for the elements of hydrogen, helium, lithium, and beryllium. Complete the data table: Atomic Number and Protons and answer the follow-up question below the table. 

	Atomic Number and Protons

	Element
	Atomic Number
	Number of Protons

	Hydrogen
	
	

	Helium
	
	

	Lithium
	
	

	Beryllium
	
	



7. What statement can be made about an element’s atomic number and the number of protons in one atom of the element?
________________________________________________________________________________________________________________________________________________________________________      
8. Use the trend you see in previous table to predict how many protons will be found in an atom of each of the following elements. Then, predict the number of electrons found in a single, neutral atom of each element. 

	Protons and Electrons in Atoms of Neutral Elements

	Atom
	Atomic Number
	Number of Protons
	Number of Electrons

	Copper
	
	
	

	Boron
	
	
	

	Uranium
	
	
	

	Gold
	
	
	

	Neon
	
	
	



Did you notice a trend????

Atomic Number= Number of Protons= Number of Electrons

A=P=E

9. What statement can be made about an electrically neutral atom’s number of protons and electrons?
____________________________________________________________________________________
____________________________________________________________________________________



10. Look at the example, using the atoms that you built on the diagrams, and complete the rest of the data table: Total Mass from Protons and Neutrons.
	Total Mass from Protons and Neutrons

	Typical atom of:
	Mass in amu
	Number of protons contributing to the mass in the nucleus
	Number of neutrons contributing to the mass in the nucleus

	Hydrogen (H)
	1
	1
	0

	Helium (He)
	4
	2
	2

	Lithium (Li)
	7
	3
	4

	Beryllium (Be)
	9
	4
	5

	Copper (Cu)
	64
	29
	

	Boron (B)
	11
	
	

	Uranium (U)
	238
	
	

	Gold (Au)
	197
	
	

	Neon (Ne)
	20
	
	



Did you notice a trend????

Mass Number - Atomic Number = Number of Neutrons

M - A=N
Here is another way to determine protons, neutrons, and electrons using the mnemonic APEMAN:
                                                    Fluorine (F)
Atomic Number 9
Protons                9
Electrons              9

Mass Number    19
                                                                                - Atomic Number   9 
                                                                        _________________________    
                                                                                   Neutrons            10                   

[image: ][image: ]

Determining Subatomic Particles 
 Bell Ringer:
A neutral atom has an equal number of positive and negative charges. If a neutral atom has 9 protons and 10 neutrons, how many electrons will it have?
A. 10
B. 9
C. 8
D. 7
Math Problem:
Mercury metal is poured into a graduated cylinder that holds exactly 22.5mL.  The mercury used to fill the cylinder weighs 306.0g.  From this information, calculate the density of mercury.
[image: ][image: ]





Texas Essential Knowledge and Skills
8.5 A – describe the structure of atoms, including the masses, electrical charges, and locations, of protons and neutrons in the nucleus and electrons in the electron cloud.

EQ:  How are the number of neutrons calculated?
Stem:   The number of neutrons are calculated by _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

[image: ]

[image: ]

	Verb 
	Action 
	Notes

	Identify 
	
_________ determine identity of an element.

	

	Identify
	
_______________ determine chemical properties of an element.
	


8.5B We will identify that protons determine an element's identity and valence electrons determine its chemical properties, including reactivity.








Vocabulary 									Pre-Fixes 
Protons
Reactivity
Valence Electrons
Chemical Property
Identity
Inert


Anchor Chart


Protons and Electrons 
 Bell Ringer:
If an atom has six positively charged subatomic particles, which of following must it also have in order to become a neutral atom?
A. Twelve protons
B. Six neutrons
C. Three electrons
D. Six electrons 

Math Problem:
Kali was playing outside on the playground. She found a rock with a shiny luster. Upon weighing it, she discovered it weighed 440g. What is the density of the rock she found? 
[image: ][image: ]





Texas Essential Knowledge and Skills
8.5 B – identify that protons determine an element's identity and valence electrons determine its chemical properties, including reactivity.

EQ:  How do you determine the identity of an element?
Stem:  I can determine the identity of an element by _____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.


[image: ]




[image: ]
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Valence Electrons and Reactivity
 
	Element
	Atomic Number
	Number of Valence Electrons

	Lithium
	3
	1

	Carbon
	6
	4

	Beryllium
	4
	2

	Helium
	2
	8


Bell Ringer:
The table provides information on four different elements. 

Which element has four protons in its nucleus?
A. Lithium
B. Carbon
C. Beryllium
D. Helium
Math Problem:
Find the mass of 250.0mL of benzene.  The density of benzene is 0.9g/mL.
[image: ]









Texas Essential Knowledge and Skills
8.5 B – identify that protons determine an element's identity and valence electrons determine its chemical properties, including reactivity.

EQ: What is the relationship between the number of valence electrons and the reactivity of an atom? 
Stem:  The relationship between the number of valence electrons and reactivity of an atom is _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

[image: http://www.houstonisd.org/cms/lib2/TX01001591/Centricity/Domain/33934/STAARChart%20Periodic%20Table.%20Front.PNG]

[image: ]

[image: ]
[image: ]
[image: ]











Analyzing Atomic Structure 
 
	Element
	Symbol
	Atomic Number
	Atomic Mass
	Number of Valence Electrons

	Carbon
	C
	6
	12.0
	4

	Oxygen
	O
	8
	16.0
	6

	Nitrogen
	N
	7
	14.0
	5

	Iodine
	I
	53
	126.9
	7


Bell Ringer:
The table provides information on four elements.




Based on the information shown, it can be concluded that –
A. Carbon was discovered first.
B. Iodine is the most reactive. 
C. Oxygen has the most neutrons.
D. Nitrogen is the best insulator. 
[image: ]Math Problem: 
Susie and Lewis are playing with plastic toy pigs. The mass of one pig is 240g. What is the mass of one toy pig?

[image: ]




Texas Essential Knowledge and Skills
8.5 B – identify that protons determine an element's identity and valence electrons determine its chemical properties, including reactivity.  
EQ:  What patterns do you notice about the first 20 elements on the periodic table?
Stem:  The patterns that I noticed about the first 20 elements are____________________________________
____________________________________________________________________________________________________________________________________________________________________________________

[image: ]


Attack the TEK
8.5C We will interpret the arrangement of the Periodic Table, including groups and periods, to explain how properties are used to classify elements.
	Verb 
	Action 
	Notes

	Explain
	The arrangement of groups on the periodic table. 
	

	Explain
	The arrangement of periods on the periodic table. 
	

	Explain
	How properties are used to classify elements. 
	












Vocabulary 									Pre-Fixes 
Group
Period
Periodic Table
Atomic Number
Metal
Metalloid
Nonmetal
Malleable
Brittle
Conductor
Insulator
Luster
Anchor Chart


Patterns and Codes
Bell Ringer:
The reactivity of an atom is determined by - 

A. Its number of valence electrons
B. The radius of the atom’s nucleus.
C. Its atomic mass of the element.
D. The orbital path of its electrons. 

Math Problem: 
Calculate the mass of a 50.0cm3 cube of a substance with a density of 2.5 g/cm3.

[image: ]








Texas Essential Knowledge and Skills
8.5 C – interpret the arrangement of the Periodic Table, including groups and periods, to explain how properties are used to classify elements. 


EQ: What is the relationship between the number of valence electrons and the group on the periodic table?
Stem: The relationship between the number of valence electrons and the group _____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

[image: ]

[image: ]
                            
[image: ]

[image: ]



An Organized Periodic Table             
Bell Ringer: 
A simplified version of the Periodic Table of the Elements is provided. When moving across a row in the Periodic Table, which of the following increases?
[image: ]
A. Metallic character 
B. Density
C. Atomic Mass
D. Melting Point
Math Problem:
A cubic block of a substance has a side length of 5.0cm and a density of 0.15 g/cm3.  What is the mass of the substance? (Hint: don’t forget to calculate the volume of the cube)
[image: ]





Texas Essential Knowledge and Skills
8.5 C – interpret the arrangement of the Periodic Table, including groups and periods, to explain how properties are used to classify elements.

EQ:  What is the relationship between the energy levels of an atom and the periods on the periodic table?  
Stem:  The relationship between the energy levels of an atom and the periods on the periodic table _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
An Organized Table
The Periodic Table of Elements
In 1871, the first periodic table was developed by Dmitrii Mendeleev. Mendeleev is known as the father of the current day periodic table. He arranged the known elements at the time in order of increasing atomic mass. There was a predictive power in his table - based on the periodic law, Mendeleev believed that more elements would be discovered someday. He left spaces in his table where the elements would be placed once they had been discovered. Unlike Mendeleev's table, the currently accepted periodic table is arranged in order of increasing atomic number.

[image: ][image: ]Mendeleev's Periodic Table:	Current Periodic Table:







The Periodic Law
The Periodic Law states that when elements are arranged in order of increasing atomic number, there is a periodic repetition of their physical and chemical properties.
Periods and Groups 
Elements in the periodic table are arranged in periods (rows) and groups (columns). Atomic number increases as you move across a period.
[image: ]
Metals
Metals are located on the left side of the periodic staircase on the periodic table. They are malleable, ductile, good conductors of heat and electricity, solid at room temperature (except for Mercury), and they have a high luster (they are shiny). Metals make up most of the elements in the periodic table.
[image: ]

Nonmetals
Non-metals are located on the right side of the periodic staircase on the periodic table (except for Hydrogen). They are brittle, not ductile, poor conductors of heat and electricity, and they have a low luster. Most are gases at room temperature, but some are solids and Bromine is a liquid.
[image: ]
Metalloids
Metalloids have properties of both metals and nonmetals. A metalloid may behave as a metal under some conditions, but the same metalloid may behave as a nonmetal under other conditions.



Color the periodic table below: (Need help look at page 164 in your Chemistry book)
	Metals: Green
	Non-metals: Blue
[image: ]	Metalloids: Pink

Label the following elements as a metal, non-metal, or metalloid

	 C		 	Pd	 Xe

	 Mg		 H		 Si

	 Bi		 	Es	 O

	 Na		 Ne		 B

Arrangement of the Periodic Table
The periodic table consists of Representative Elements and Transition Elements (Transition Metals and Inner Transition Metals). Representative Elements on many periodic tables are labeled Group A  and the Transition Elements are labeled Group B. 

Representative Elements
The representative elements are found in groups 1 through 2 and groups 13 through 18 on the periodic table. They display a wide variety of properties that represent the table as a whole.  They represent each category of metals, nonmetals, and metalloids; as well as representing each state of matter solids, liquids and gasses. Representative Elements on many periodic tables have a second group number labeled A to represent the number of valence electrons found in the elements of that group. For example, elements in group 2 (2A) have 2 valence electrons, while elements in group 15 (5A) have 5 valence electrons, group 17 (7A) have 7 valence electrons and so on. 1	
1A

[image: ]18	
8A

[image: ]2	
2A
13	14	15	16	17
3A	4A	5A	6A	7A











Transition metals
The transition metals are groups 3 through 12 in the middle of the periodic table. These metals are solid at room temperature (except for Mercury). Transition Metals show a second group number labeled B that corresponds to the number of valence electrons.
 
Inner transition metals
The inner transition metals are found underneath the periodic table. The Lanthanide series belongs in period 6 and the Actinide series belongs in period 7. These metals are also solid at room temperature.




Color the periodic table below:18
8A
1
1A

[image: ]	Representative Elements: yellow  13	14	15	16	17
3A	4A	5A	6A	7A
2
2A	
 1

	Transition Metals: orange
	Inner Transition Metals: green 2


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

 4


 5


 6

 7








Circle the following element that is a metalloid

	Argon            Germanium          Bismuth         Zinc          Hydrogen

Circle the following element that is not a transition metal
	
	Osmium          Titanium           Gold            Radon           Copper

Circle all of the following elements that are representative elements

	Sulfur           Cerium           Sodium           Aluminum          Iron

Circle the following element that is an inner transition metal
	
	Nitrogen       Hassium        Californium        Mercury        Lithium

There are 	 groups and 	 periods in the periodic table.

Chlorine has 	 valence electrons

Groups 3 – 12 are called the 	 metals.

Write the symbol of the element that is in the 3rd period and group 13   	

Write the symbol of the element that is in the 5th period and group 11   	


Important Groups
Elements in a group share similar chemical and physical properties. There are groups of elements in the periodic table that are given special names.

[image: ]Alkali Metals (Li, Na, K, Rb, Cs, Fr)  H

Alkali metals, excluding Hydrogen, are found in Group 1 or also called group 1A. They only have one valence electron in their outermost energy. Only having one valence electron leads to alkali metals being very unstable and highly reactive, meaning it is likely to bond with other elements and lose its 1 valence electron. They are all metals, extremely soft metals, which can be cut with a butter knife. Alkali metals are very abundant in nature. They share many similar chemical and physical properties for example they have low densities and low melting and boiling points.

[image: front]
Alkaline Earth Metals (Be, Mg, Ca, Sr, Ba, Ra)
Alkiline earth metals are found in Group 2 (2A). They have two valence electrons and very reactive, likely to bond with other elements and lose 2 electrons. All the elements in the group bond similarly and there for have similar properties.


[image: front]

Halogens (F, Cl, Br, I, At)
Halogens are found in Group 17 (7A). They have seven valence electrons, so want to gain 1 more electron to make their outer energy level full. A halogen will easily bond with an alkali metal (whom wants to lose 1 e-), together they form a salt. Example NaCl (sodium chloride) is table salt.
[image: front]

Noble Gasses (He, Ne, Ar, Kr, Xe, Rn)
Noble gasses are found in Group 18 (8A). They have eight valence electrons and are the most stable of the elements (non-reactive). Their outermost energy level or shell is full, so they do not naturally bond with other elements. Noble gasses share properties like high densities, high melting points, colorless, odorless, and tasteless.


Lanthanide Series 
The lanthanide series include the “rare-earth elements” and are found on the top row of the inner transition metals, these elements are part of period 6. The lanthanide series get it name from the element Lanthanum (La) atomic number 57 where the row would fall after. All the elements in the lanthanide series have common properties to the element Lanthanum.

Actinide Series  
The actinide series includes all radioactive metals and can be found on the bottom row of the inner transition metals, these elements are part of period 7. The actinide series is named after the element Actinium (Ac) atomic number 89 where the row would fall after. All the elements in the lanthanide series have common properties to the element Actinium.
[image: front][image: front]









Use the following words to match up to the descriptions below.

Representative Elements, Transition Metals, Inner Transition Metals , Periods , Groups,  Lanthanide Series,  Actinide Series, Metals, Non-metals, Metalloids, Alkali Metals, Alkaline Earth Metals, Halogens,  Noble Gases

	 all elements in this series are radioactive
	 poor conductors of heat& electricity; solids are dull & brittle
	 made up of groups 1,2, & 13-18
	vertical columns on the periodic table; all elements have similar chemical & physical properties; all elements have the same number of valence electrons
	made up of the Lanthanide series and the Actinide series
	do not naturally combine with other elements
	 are ductile, malleable and lustrous
	 all elements of this group have 2 valence electrons
	 made up of groups 3-12
	 elements in this group will easily bond with an alkali metal to form a salt
	 the “Rare Earths Elements”
	 horizontal rows, atomic number increases as you move across a the row
	all elements in this group have 1 valence electron
	 have the properties of both metals & non-metals 




  Periodic Table Properties

Bell Ringer: 
[image: ]A simplified version of the Periodic Table of the Elements is provided. When moving down a column on the Periodic Table, which of the following stays the same?
A. The size of the atomic radius
B. The density of the element
C. The boiling point of the element
D. The number of valence electrons 

Math Problem:
Calculate the mass of a liquid with a density of 2.5 g/mL and a volume of 15 mL.
[image: ]
Texas Essential Knowledge and Skills
8.5 C – interpret the arrangement of the Periodic Table, including groups and periods, to explain how properties are used to classify elements. 

EQ: What does the number of valence electrons have to do with properties of elements within a group? 
Stem: The number of valence electrons____________________________________________
_________________________________________________________________________________________




   
[image: ]
[image: ]
           

[image: ]
 



Understanding Valence Electrons
Bell Ringer: 
The portion of the Periodic Table is shown. Which element would have similar reactivity to Bromine?
[image: ]
A. Chlorine
B. Sulfur
C. Noble Gases
D. Halogens


Math Problem:
Calculate the volume of a 75.95 g substance that has a density of 0.98 g/cm3.
[image: ]









Texas Essential Knowledge and Skills
8.5 C – interpret the arrangement of the Periodic Table, including groups and periods, to explain how properties are used to classify elements. 

EQ: How are the boxes on the periodic table like a shelf of books in a library? 
Stem:  The boxes on the periodic table are like a shelf of library books because- _________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
[image: ][image: ]


[image: ]


[image: ]














[image: ]
[image: ]






Matter Review 
Bell Ringer: 
A portion of the Periodic Table is shown. In which group would all the elements have three valence electrons?

A. B, C, N, O
B. B, Al, Ga, In
C. N, P, As, Sb
D. O, S, Se, Te

Math Problem:
[image: ]Calculate the volume of a liquid with a density of  5.25 g/mL and a mass of 39.375 g.
[image: ]



What do I need to know for the test?
· 8.5A-Describe the structure of atoms, including the masses, electrical charges, and locations, of protons and neutrons in the nucleus and electrons in the electron cloud.
· 8.5B-Identify that protons determine an element's identity and valence electrons determine its chemical properties, including reactivity.
· 8.5C-Interpret the arrangement of the Periodic Table, including groups and periods, to explain how properties are used to classify elements.

EQ: How can I ensure my success on the matter test?
Stem:  I can ensure my success on the matter test by ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.
                                                                                   [image: ]  



Matter Review
What is your goal for this test?

What is your plan to achieve your goal?

1. Complete the chart below

	Subatomic Particle
	Charge
	Location
	Mass (AMU)

	
	Positive charge
	
	

	
	Neutral (no) charge
	
	

	
	Negative charge
	
	



2. What are the elements that make up organic compounds?





[image: http://t3.gstatic.com/images?q=tbn:ANd9GcT_gfsZfBt5nRY5bu-MWSd8BZxzIQH65l_pq_Mrcvd5lY2Ou-vQ]
Use the model to answer questions 2-6.
3. How many valence electrons does this element contain? __________________________________
4. What is the mass of this element?_____________________________________________________ 
5. Identify the name of this element? ____________________________________________________
6. Is this element a metal, metalloid nonmetal?_____________________________________________
7. List all of the elements with similar chemical properties.__________________________________
            _______________________________________________________________________________


8. Complete the chart below.
	Element Name
	Protons
	Neutrons
	Electrons
	Group
	Valence Electrons
	Period
	Energy Levels

	Beryllium
	
	
	
	
	
	
	

	Carbon
	
	
	
	
	
	
	

	Sodium
	
	
	
	
	
	
	

	Aluminum
	
	
	
	
	
	
	

	Sulfur
	
	
	
	
	
	
	

	Argon
	
	
	
	
	
	
	


9. What is a valence electron?  _____________________________________________________ .
10. What two things do the elements in each family have in common?
a. ________________________________________________________________
b. ________________________________________________________________
11. What does the period tell you about the element? _____________________________________
12. What element would have the similar properties to Carbon (C) and have five energy levels? _____________________________________________________________________________
13. What element is in the third period and has three valence electrons? _______________________
[image: ]
C


A
B

14. Describe the properties of a metal and which letter would be where they are located.
            ____________________________________________________________________________
15. Describe the properties of a nonmetal and which letter would be where they are located.
            ____________________________________________________________________________
16. Describe the properties of a metalloid and which letter would be where they are located.
           ____________________________________________________________________________
17. What group/family are the noble gases located?  _____________________________________

Paper Models 

Bell Ringer: 
Based on its chemical formula, which of the following substances is an organic formula?

A. B2O3
B. KOH
C. C6H12O6
D. NaCl
		
Math Problem:
A 800g boulder has a density of 8 g/cm3.  What is the volume of the boulder?
[image: ]





Texas Essential Knowledge and Skill
6.5 C – differentiate between elements and compounds on the most basic level. 
8.5 D – recognize that chemical formulas are used to identify substances and determine the number of atoms of each element in chemical formulas containing subscripts.

EQ: How can I determine the number of atoms of each elements found in a substance?
Stem: I can determine the number of atoms of each elements found in a substance by_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.


Paper Models


















[image: ][image: ]

Attack the TEK
8.5D We will recognize that chemical formulas are used identify substances and determine the number of atoms of each element in chemical formulas containing subscripts.
	Verb 
	Action 
	Notes

	Recognize
	Chemical formulas are used to 
	Example

.

.

	Determine
	· Subscripts=

· Symbols=

· Coefficients=
	Examples









Vocabulary                                                         Pre-Fix                                                            
Chemical Formula
Subscript
Coefficient
Compound
Element
Atom
Molecule
Symbol


Anchor Chart


Chemical Formulas  
Bell Ringer: 
1. Look at the chemical formula provided.

 KClO4 

 What information do the subscripts tell you about this substance? (8.5D)	

	A.
	There are six atoms of each element present in this substance.

	B.
	There is one atom of K, one atom of Cl, and four atoms of O in this substance


	C.
	There are four atoms of O, but we do not know how many atoms of K and Cl

	D.
	There is one atom of K, one atom of C,  and four atoms of O in this substance




Math Problem:
[image: ][image: ]What is the volume of a silver metal will weigh exactly 930.3g.  The density of silver is 10.5 g/cm3


Texas Essential Knowledge and Skills
8.5 D – recognize that chemical formulas are used to identify substances and determine the number of atoms of each element in chemical formulas containing subscripts.

EQ: What does a chemical formula indicate about the substance it represents?
Stem: The chemical formula indicates _____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________. 
Chemical Formulas



















[image: ][image: ]
Chemical Formulas with Skittles and M&M’s

Na2CO3



Be(OH)2




Ca(NO2)2



CaPSO6P





Molecule Practice 
[image: ]Bell Ringer: 
How many different elements are found in one molecule of Na2SO4?
Record and bubble your answer in the chart. 


Math Problem:
[image: ]Find the volume of a substance that has a density of 2.20 g/cm3 and a mass of 100.43 g.


[image: ]








Texas Essential Knowledge and Skills
8.5 D – recognize that chemical formulas are used to identify substances and determine the number of atoms of each element in chemical formulas containing subscripts.

EQ: How can you determine the number of atoms of each elements found in a substance?
Stem: I can determine the number of atoms of each elements found in a substance by___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.
Molecule Practice
Box the Capital letters and Circle the subscripts.
	Compound
	Number of Elements
	Name of Elements
	Number of Atoms

	
Na3AlO3

	
	
	

	
Cu(NO3)2

	
	
	

	
H2CO3

	
	
	

	
Ca3(PO4)2

	
	
	

	
CO2C

	
	
	

	
C6H12O6

	
	
	

	
NaClNa2

	
	
	


Analysis Questions:
1. Which compounds above are organic?

2.  Describe how you determine the number of elements.

3. Describe how you determine the number of atoms.

4. What is the difference between an atom and an elements?
CBA Review 
Bell Ringer: 
How many total protons, neutrons and electrons are in an element of Fluorine with a mass of 19?







Math Problem: 
A loaf of bread has a volume of 2270 cm3 and a mass of 454 g.  What is the density of the bread?
[image: ][image: ]






Texas Essential Knowledge and Skills
8.11 A – investigate how organisms and populations in an ecosystem depend on and may compete for biotic and abiotic factors such as quantity of light, water, range of temperatures, or soil composition.
8.11 B – explore how short- and long-term environmental changes affect organisms and traits in subsequent populations.
8.11 C – recognize human dependence on ocean systems and explain how human activities such as runoff, artificial reefs, or use of resources have modified these systems.
8.5 A- describe the structure of atoms, including the masses, electrical charges, and locations, of protons and neutrons in the nucleus and electrons in the electron cloud. 


EQ: How can I ensure my success on the CBA?
Stem:  I can ensure my success on the CBA by___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

CBA Review
I can describe the structure of atoms, including the masses, electrical charges, and locations, of protons and neutrons in the nucleus and electrons in the electron cloud.
Video for review;  YouTube:  Basic atomic structure:  A Look Inside the Atom, Atomic Number, Mass Number and net Charge

1. Complete the chart.
	Subatomic Particle
	Charge
	Location
(nucleus or electron cloud)
	Mass (AMU)

	
	Positive charge
	
	

	
	Neutral (no) charge
	
	

	
	Negative charge
	
	










	Subatomic particle
	Sodium
	Magnesium
	Fluorine

	Positively charged particle
	11
	
	

	Neutrally (no) charge particle
	23-11=12
	
	

	Negatively charge
	11
	
	



2. Use the Bohr model to complete the element box. 

[image: ][image: ]Atomic Mass
Element Symbol
Atomic Number



I can describe producer/consumer, predator/prey, and parasite/host relationships as they occur in food webs within marine, freshwater, and terrestrial ecosystems.
Video for review;  YouTube:  Ecology 3; Food webs and Trophic Relationships, Lesson 25 Food Webs and Symbiotic Relationships

3. Complete the chart.

	Relationship
	Freshwater Ecosystem
	Marine Ecosystem
	Terrestrial Ecosystem

	Predator/Prey
	
	
	

	Parasite /Host
	
	
	

	Producer/Consumer
	
	
	








I can investigate how organisms and populations in an ecosystem depend on and may compete for biotic and abiotic factors such as quantity of light, water, range of temperatures, or soil composition.
Complete the T-chart with biotic and abiotic examples
[image: https://ali2.acceleratelearning.com/system/multiple_choice_assessment_question/question_images/6690/original/PredatorPrey.png?1396116480]














4. The rabbit and the cricket are competing for which biotic resource?
5. Which organism will benefit from a decrease in the number of frogs?

I can explore how short- and long-term environmental changes affect organisms and traits in subsequent populations.

6. Complete the chart.
	Scenario
	Short or Long Term Changes
	Effect on traits Subsequent Populations

	

	
	

	

	
	

	

	
	



I can recognize human dependence on ocean systems and explain how human activities such as runoff, artificial reefs, or use of resources have modified these systems.

7. 
	Activity
	Result

	Fertilizing crops

	

	Commercial fishing

	

	Artificial reefs

	

	Improper disposal of motor oil

	

	Water conservations

	




Chemical Equations with Coefficient 
[image: ]Bell Ringer: 
Serotonin is a chemical substance that acts as a neurotransmitter.  It helps relay messages in the human brain.  The formula for one molecule of serotonin is shown below. 
                   C10H12N2O
              How many atoms are in one molecule of serotonin?

Math Problem: 
[image: ]If you have a 270 g cube of Mercury with a density of 13.5 g/cm3, what is the volume?

[image: ]






Texas Essential Knowledge and Skills
8.5E We will investigate how evidence of chemical reactions indicates that new substances with different properties are formed and how that relates to the law of conservation of mass.

EQ:  What is the relationship between the coefficient and the number of molecules of a substance?
Stem: The relationship between the coefficient and the number of molecules in a substance is
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

Chemical Equations with Coefficients Notes -Pancakes


















Attack the TEK
	Verb 
	Action 
	Notes

	Describe
	Balanced chemical equation
	

	Explain 
	The Law of Conservation of Mass using examples
	


8.5F We will recognize whether a chemical equation containing coefficients is balanced or not and relate that to the Law of Conservation of Mass.







Vocabulary 									Pre-Fix
Chemical equation
Subscript
Coefficient
Reactants
Products
Balance




                                 Anchor Charts


[image: ]





RAP-Law of Conservation of Mass
Bell Ringer: 
[image: ]How many atoms of sulfur are found in five molecules of sulfuric acid? 


5H2SO4
Record and bubble your answer in the chart.

Math Problem:
16.92 g of iron shot is added to a graduated cylinder containing 45.50 mL of water.  The water level rises to the 49.10 mL mark.  From this information, calculate the density of iron.
[image: ]






Texas Essential Knowledge and Skills
8.5E We will investigate how evidence of chemical reactions indicates that new substances with different properties are formed and how that relates to the law of conservation of mass.

EQ: How can you determine if a chemical equation is balanced?
Stem:  I can determine if an equation is balanced by___________________________________
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.
RAP and Law of Conservation of Mass Notes-Popcorn


















[image: ]



[image: ]





Balancing Act
Bell Ringer: 
Which model completes the chemical equation and satisfies the Law of Conservation of Mass? 



	
	


	

	

	


Math Problem:
Archimedes was commissioned to determine if the crown given to the king was pure gold or not.  If the crown had a mass of 882 grams and displaced 50.0 mL of water, was the crown pure gold?  Show the calculation.





Texas Essential Knowledge and Skills
8.5E We will investigate how evidence of chemical reactions indicates that new substances with different properties are formed and how that relates to the law of conservation of mass.

EQ: How does the number of atoms present in the reactants and products relate to the Law of Conservation of Mass?
Stem:  The number of atoms present in the reactants and products relates to the Law of Conservation of Mass___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

[image: ]


[image: ]





Physical and Chemical Properties 
Bell Ringer: 
Which equation best represents the law of conservation of mass?

A. 4O2 +NH33NO2 +H4

B. NaCl + H2OHCl + 2NaO

C. SO4 + NaO  NaO2 + 4S

D. NH3 + NaOCl NaOH + NH2Cl

Math Problem:
What is the density of a billiard that has a volume of 100 cm3 and a mass of 250 g?






Texas Essential Knowledge and Skills
8.5E We will investigate how evidence of chemical reactions indicates that new substances with different properties are formed and how that relates to the law of conservation of mass.
EQ: What is the difference between chemical properties and physical properties?
Stem: The difference between chemical properties and physical properties is_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.


	Verb 
	Action 
	Notes

	Compare/contrast
	Physical changes and 
Chemical changes
	

	Describe
	Evidence of a chemical reaction
	

	Relate 
	Chemical reactions to law of conservation of mass
	


Attack the TEK
8.5E We will investigate how evidence of chemical reactions indicates that new substances with different properties are formed and how that relates to the law of conservation of mass.







Vocabulary 									Pre-Fix
Properties
Evidence
Substance
Chemical reaction
Precipitate
Mixture
Dissolve
Exothermic
Endothermic
Solution
Chemical equations
Product
Reactant
Law of Conservation of Mass

Anchor Chart


Station 1-
	Before: 
	After: 


Station 2-
	Before: 
	After: 


Station 3-
	Before: 
	After: 


Station 4-
	Before: 
	After: 


Station 5-
	Before: 
	After: 


Station 6-
	Before: 
	After: 






Evidence of a Chemical Reaction


















Chemical Reactions-Baggy Lab
Bell Ringer: 
Which description provides evidence that chemical reactions form new substances with new properties?
A. Bubbles form in a bathtub
B. Butter being melted in a pan
C. Food color added to water
D. Eggs being fried in a skillet
Math Problem:
A block of wood has a density of 0.6 g/cm3 and a volume of 1.2 cm3.  What is the mass of the block of wood? 








Texas Essential Knowledge and Skills
8.5 E – investigate how evidence of chemical reactions indicate that new substances with different properties are formed.

EQ:  How can you determine if a chemical reaction occurred?
Stem:  I can determine if a chemical reaction occurred ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.
Chemical Reaction-Baggy Lab


















Chemical Reactions- Foam Gnome
Bell Ringer: 
Students X and Y mix two clear liquids together during a laboratory experiment. They notice the color of the new solution is red.  Student X concludes that a chemical reaction has occurred.  Student Y concludes that there has not been a chemical reaction.  Which student drew a valid conclusion based on the information provided?
A. Student X is correct because when two liquids are pored together there is a chemical reaction.
B. Student X is correct because a change in color is evidence of a chemical change.
C. Student Y is correct because color is a physical property, not a chemical property.  
D. Student Y is correct because there must be bubbling if there is a chemical reaction.
Math Problem:
Create your own density problem and solve for density.






Texas Essential Knowledge and Skills
8.5 E – investigate how evidence of chemical reactions indicate that new substances with different properties are formed.


EQ: How can you determine if a color change is a .physical or chemical change? 
Stem:  I can determine if a color change is a physical or chemical change ________________
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

                       Chemical Reaction-Foam Gnome


Chemical Reactions-Halloween
Bell Ringer: 
Below is an example of a model used to represent a chemical equation.
[image: ][image: ][image: ][image: ][image: ][image: ][image: ]
[image: ][image: ][image: ][image: ][image: ]

How does this model assist a student in providing evidence a chemical reaction has occurred?
	A. The student can use the different colored dots to show that no new substance was created from the original molecules.
	B. This model does not show that a chemical reaction has occurred.

	C. The student can use the different colored dots to show a new substance was created from the original molecules.
	D. The students can use the different colored dots to show a new element was formed from the original elements.



Math Problem:
Create your own density problem solving for volume.





Texas Essential Knowledge and Skills
8.5 E – investigate how evidence of chemical reactions indicates that new substances with different properties are formed.

EQ: How is a chemical equation like a recipe for a for a chemical reaction?
Stem:  A chemical equation is like a recipe for a chemical reaction _____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.

Halloween Chemical Reactions


Chemistry Test Review
Bell Ringer: 
Students in a science class perform three laboratory investigations on six unknown liquids.  The results are recorded in the chart below.
	Investigation 
	Observations from experiments

	1
	The temperature decreased and gas bubbles formed.

	2
	The two liquids separated.

	3
	The liquids turned from clear to yellow.







Which conclusions best describe the results of the laboratory investigation? 
A.	Investigation 1 is the only chemical reaction	B.	Investigation 2 is the only chemical reaction.
C.	Investigations 1 and 2 are chemical reactions.	D.	All of the investigations are chemical reactions.

Math Problem:  
Create your own density problem and solve for mass.


Texas Essential Knowledge and Skills
· 8.5 D - recognize that chemical formulas are used to identify substances and determine the number of atoms of each element in chemical formulas containing subscripts;
· 8.5 E - investigate how evidence of chemical reactions indicate that new substances with different properties are formed.
· 8.5 F - recognize whether a chemical equation containing coefficients is balanced or not and how that relates to the law of conservation of mass.

EQ: How can I best prepare for my chemistry test? 
Stem:  I can best prepare for my chemistry test by_______________________________________________
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________.
                                                                    
Chemistry Test Review
1. Complete the chart below.
	Formula
	Compound or element?
	Number of elements
	Name of elements
	# of Atoms of each element
	Total atoms
	Number of molecules

	2NaHCO3
	
	
	
	
	
	

	H2O2
	
	
	
	
	
	

	3Cl2
	
	
	
	
	
	

	Ca(OH)2
	
	
	
	
	
	



2. List 5 evidence of a chemical reaction.	
a. 	
b. 	
c.	
d.	
e.	


3. List 2 chemical properties.	
4. List 5 physical properties.	
 	
5. Write chemical or physical to describe the changes below.
a. Boiling	
b. Melting	
c. Burning	
d. Exploding	
e. Rusting	
f. Dissolving	
g. Evaporating	


Use the chemical equation below to answer questions 6-11.
2Na + Cl2   2NaCl 
                    Sodium +ChlorineSodium Chloride (Salt)           
6. How many different elements are in the chemical equation above?	

7. How many atoms total are in the reactants?	
8. List the reactants.	
9. List the products.	
10. Describe the above equation using words.	
 	
_______________________________________________________________________________

11. What does the 2 in 2NaCl tell you about this substance? 	
[image: http://www.plutoniummuffins.com/wp-content/uploads/2012/02/water.png]
Use the model to answer questions 12-14. 

12. How many elements are in the above model?_____________________________________________
13. How many atoms are in the above model?_______________________________________________
14. How many molecules of water are shown in the above model?_______________________________


image3.gif
dic Table of the Elements

7
He
STe 7 s o 10
B|C|N|O|F]|Ne
B [ 15 [ d6 | 17 [ 18
Alsi|p[s|alfar
oA B[ B [ @ [ B[ % [T [ m [ ® 0| 3 2] [ ][5
Ca|Se | Ti |V |Cr|Mn|Fe|Co|Ni|Cul|zn Ge | As | Se | Br | Kr
37 [ 38 | 39 | 40 |41 [ 42 | 43 | 44 | 45 | 46 | 47 | a8 50 ER R
Rb | Sr | Y | Zr | Nb | Mo | Te | Ru | Rh | Pd | Ag | Cd sn Te | 1| Xe
55 ST [ B[ [ 5 77 [ w5088 ER GRS
Cs La | Hf | Ta | W | Re | Os Pt | Au | Hg | T | Pb Po | At | Rn
Ky 5o [04 ] 105 [106 ] 107 [ 108 o [ 1 [ h2 [0 [ s T
Fr Ac | Rf Sg | Bh | Hs
FIO [o [a @[ 6 @[ 8] e[| &]@]n
Ce | Pr [ Nd | Pm|Sm | Eu|Gd|Th | Dy |Ho| Er |Tm| vb
S0 [ ol [ 9 [ 9 |94 |95 [ 9% [ 97 [958 | % [100] 101 [ 102
Th [ Pa [ U [ Np | Pu|Am|Cm| Bk | Cf | Es | Fm | Md | No





image4.png
Formula:





image5.png




image6.emf

image7.png
Part I: Modeling Atoms
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image8.png
1. Fillin the data table: Properties of Subatomic Particles below.

Properties of Subatomic Particles

Symbol () Electrical Charge Mass in AMU

2. Where is the mass of an atom found? Explain.

3. Look at the diagrams to determine what contributes the most to the volume of an atom, the
nucleus or the electron cloud? Explain.

4. Since protons (p*) with a positive charge and neutrons (n?) without a charge are located in the
nucleus, what i the overall charge of the nucleus portion of an atom: positive, negative, or no
charge at all? Explain.

5. Whatis the overall charge of the electron cloud of the atom? Explain.

6. What similarities do you see when comparing the hydrogen atom diagram o the helium atom
diagram?

7. Compare the numbers of each subatomic partcle found in both diagrams, and then ist what
‘makes hydrogen different from helium.





image9.png
UNIT 2: Matter and Energy RM 9
Lesson 2: Atomic Structure

Atomic Structure Concept Map

WORD BANK
atom





image10.png
Lithium Atom

Nucleus

Electron Cloud Beryllium Atom

Nucleus

Electron Cloud




image11.png
12.In your own words, summarize the atom’s structure in terms of subatomic particles.

3. Explain what makes one atom different from another atom.





image12.png
STUDENT JOURNAL e

Reflections and Conclusions

1. Ifwe know an atom’s mass in amu and we know the number of protons of the atom, can we
calculate the number of neutrons that contribute to the mass? Explain.

2. Electrons have a charge and are found in the area of an atom called
3. The atomic number of an atom is also the number of in an atom.
4. Protons have a charge and are found in the area of an atom called
3 do not have a charge and are found in the area of an atom called

6. Circle the correct word: Protons and neutrons contribute (mass or volume) to the atom.
7. Circle the correct word: Electrons contribute to an atom's (mass or volume),

8. Each proton and each neutron contribute amu to an atom. Amu means

9. Ifwe know the total mass of an atom in amu, we can subtract the number of
to calculate the number of neutrons found in the nucleus of the atom.

10.In 2 netral atom, the number of s the same as the number of

1. Atoic numbers for atoms inincrements of as you move across
the periodic table of elements.
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Protons and Electrons

Part: Protons, Electrons. and Neutrons.

In this activity, you will use models and diagrams to explore how electrons fll the area of the atom
called the electron cloud.

So, what s this electron cloud? tis not ike the clouds that can be seen in the sky. Instead, an
electron cloud is a way to represent an area of space around the mass-containing nucleus of the
atom. Electrons do not orbit the nucleus like planets around the Sun. Think of electron movement
as swarming, like bees around a hive. However, there is organization within the electron cloud.

Electrons are usually found within a “layered area” nucleus
of the electron cloud. The electrons fil up the

electron cloud in a specifc order. Use the picture of ,
the onion to the right to represent an atom. Think

of the onion layers as a way to ilustrate layer positions

‘within an electron cloud. The layer that fils with electrons

1=layer

first is the layer CLOSEST to the nucleus, then the
second layer, and so on.

Each layer is an energy level. The layer closest to the

nucleus is the first energy level. The next layer is energy

“level 2" and so on. The diagram to the right shows the energy
levels of the electron cloud surrounding the central nucleus.

Only the first three energy levels of an atom are shown on this
diagram. The circles on the diagram represent spaces within
an energy level that can be filled by an electron

Look at the diagram and answer: How many spaces are available for
electrons in the fist energy level of an atom’s electron cloud? How many spaces are available for
electrons i the second energy level of an atom's electron cloud? The third?

Remember, only the first three energy levels are shown on this diagram because you will only
investigate the first 18 elements
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Part I: Protons, Electrons, and Neutrons

1. Neutral Atom of Hydrogen

‘Atomic Number Atomic Mass = 1 (rounded)
L Number of protons = 1 Number of neutrons =
Number of electrons = 1 Number of Energy Levels = 1
Is the last energy level full? No
2. Neutral Atom of Helium
‘Atomic Number = 2 Atomic Mass = 4 (rounded)
Number of protons = 2 Number of neutrons = 2
Number of elections =2 | Number of Energy Levels = 1
Is the last energy level ull? Yes
3. Neutral Atom of Lithium
‘Atomic Number = 3 Atomic Mass =7 (rounded)
Number of protons = 3 Number of neutrons = 4
Number of elections =3 | Number of Energy Levels = 2
Is the last energy level full? No
4.Neutral Atom of Beryllium
‘Atomic Number = 4 Atomic Mass = 9 _(rounded)
Number of protons = Number of neutrons =
Number of electrons = Number of Energy Levels =

I the last energy level full?
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5. Neutral Atom of Boron

‘Atomic Number = Atomic Mass = (rounded)
Number of protons = Number of neutrons =
Number of electrons = Number of Energy Levels =

I the last energy level full?

. 6. Neutral Atom of Carbon
RN “Atomic Number = ‘AtomicMass = (rounded)
) Number of protons = Number of neutrons =
Number of electrons = Number of Energy Levels =
2log Is the last energy level full?
OO 7. Neutral Atom of Nitrogen
2O
T Atomic Number = Atomic Mass=  (rounded)
) Number of protons = Number of neutrons =
Number of electrons = Number of Energy Levels =
oo Is the last energy level full?
%&":\ 8. Neutral Atom of Oxygen
N Atomic Number = Atomic Mass = (rounded)
) Number of protons = Number of neutrons =
Number of electrons = Number of Energy Levels =
Slom

I the last energy level full?





image20.png
9. Neutral Atom of Fluorine

‘Atomic Number = Atomic Mass = (rounded)
Number of protons = Number of neutrons =
Number of electrons = Number of Energy Levels =

I the last energy level full?

10. Neutral Atom of Neon

Atomic Number = Atomic Mass = (rounded)
Number of protons = Number of neutrons =
Number of electrons = Number of Energy Levels =

I the last energy level full?

1. Neutral Atom of Sodium

‘Atomic Number = Atomic Mass = (rounded)
Number of protons = Number of neutrons =
Number of electrons = Number of Energy Levels =

I the last energy level full?

12. Neutral Atom of Magnesium

Atomic Number = Atomic Mass = (rounded)
Number of protons = Number of neutrons =
Number of electrons = Number of Energy Levels =

I the last energy level full?
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13. Neutral Atom of Aluminum

Atomic Number = Atomic Mass = (rounded)
Number of protons = Number of neutrons =
Number of electrons = Number of Energy Levels =

oloy Is the last energy level full?
%9:\ 14, Neutral Atom of Silicon
RN “Atomic Number = ‘Atomic Mass = (rounded)
) Number of protons = Number of neutrons =
Number of electrons = Number of Energy Levels =
2log Is the last energy level full?
OO 15. Neutral Atom of Phosphorus
RO~
T Atomic Number = Atomic Mass = (rounded)
) Number of protons = Number of neutrons =
Number of electrons = Number of Energy Levels =
oon Is the ast energy level ful?
—O0O—

16. Neutral Atom of Sulfur

‘Atomic Number =

Number of protons =

Number of electrons =

Number of Energy Levels =

Is the last energy level full?
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17. Neutral Atom of Chlorine

‘Atomic Number = Atomic Mass = (rounded)
Number of protons = Number of neutrons =
Number of electrons = Number of Energy Levels =

I the last energy level full?

18. Neutral Atom of Argon

‘Atomic Number = Atomic Mass = (rounded)
Number of protons = Number of neutrons =
Number of electrons = Number of Energy Levels =

I the last energy level full?
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Use your completed diagrams from Part | and information abo valence efectrons and reactivty rom Part |
of the Student Guide to complete the chart below. Hydrogen is a special case and has been completed for
you. Hellum and Lithium have been completed as examples.

Neutral Atom | Number of | Placea +/ in the column that best describes the reactivity
valence of the elements valence shell based on
electrons Part I of the Student Guide
(referto I ftolose 1, | Tend to gain 1, | Tend to share| Not reactive,

diagrams of | or 3 electrons | 2, or 3 electrons| electrons | valence shell
Path | fo otheratoms | from other isfull
atoms

1_ Hydrogen 1 v v v

2 elium 2 v

3. Lithium 1 v

4 Berylium

5 Boron

6. Garbon

7. Nirogen

8 Oxygen

9. Fivorine

10.Neon

11 Sodium

12 Magnesium

13. Aluminum

14 Siicon

15. Phosphorus.

16. Sufur

17. Chlorne,

18 Argon

Answer the questions on the next page based on the completed chart
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Part II: Valence Electrons and Reactivity, continued

Referto the chart on the previous page and your diagrams to answer these questions.

1

Will helium, neon, or argon atoms react with other atoms? ___ Why or why not?

Use the chart to explain why the atoms of carbon and silicon differ from the other atoms listed.

If two electrons are removed from beryllium during a reaction, which energy level becomes the valence
shell?

If one electron is removed from sodium during a reaction, which energy level becomes the valence
shell?

Does it make sense that a chiorine atom would accept two electrons?. Why or why not?

Aneutral hydrogen atom is a special case as it can accept, remove, OR share electrons during
reactions with other atoms. I the electron is removed from hydrogen, the remaining positive proton
number in the atom is and remaining negative electron number is Do you think this
atom is still neutral? Why or why not?
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7. Describe the reactivity of atoms of the following elements. Use the words reactive (or reactivity).
valence shell, lose electrons, gain electrons, and share electrons in your sentences when they can be

used for each of the elements.

Hydrogen:

Neon:

Carbon:

Fluorine:

Sodium:
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Reflections and Conclusions

1.The number of can be used to identify an element.
2 How can the number of electrons be predicted in a neutral atom?

idtiet dfid =netydy

3 What are valence electrons?

4.How are valence electrons used to determine an atom’ s reactivity?

5 What is the Octet Rule?
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Modified PeriodicTable
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Part I: Patterns and Codes, continued

1. How many periods are shown on the Periodic Table?

2. How s the number of energy levels in an atom related to the period number?

3. To which period does the Lanthanide series belong? Actinide?

4. Use the observed pattern to predict the number of energy levels in a neutral atom:
Rb — Rubidium (atomic number 37)
s~ Cesium (atomic number 55)
Fr~ Francium (atomic number 87)
Ni—Nickel (atomic number 28)
Hg ~ Mercury (atomic number 80)
Kr ~ Krypton (atomic number 36)

5. What pattern do you see as you compare elements that belong in groups 1A to 84 on the
Periodic Table?

6. Use this observed patter to predict how many valence electrons would be found in the
following neutral atoms:
1~ lodine (atomic number 53)
Ra ~ Radium (atomic number 88)
Ga ~ Gallium (atomic number 31)
Sn—Tin (atomic number 50)
Sb— Antimony (atomic number 51)
Rn ~ Radon (atomic number 86)

Use the Periodic Table for the following questions.
7. Name the element with two valence electrons in the fourth energy level

8. Name the element with six valence electrons in the second energy level
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Part II: Putting it all Together

Use this example to answer questions #1 and #2. x

1

2

The example shown would be a member of group.

Use a Periodic Table to st the chemical symbols for each member of the group that is
represented by the example.

Use a red marker to draw valence electrons as dots for a member of group 44 on the X.

X

Use a red marker to draw valence electron dots around each member of the group 44 elements
using their chemical symbols below instead of the X.

C Si Ge Sn Pb

Use the Periodic Table and a red marker to draw valence electron dots around the chemical
‘symbols for each of the following elements

K O H N Ca

When moving from leftto right in a period, the number of valence electrons
When moving down a group, the number of energy levels

When moving down the table within a specific group, all element group members have the
same number of
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Periodic Table of the Elements

1
18
1
H Atomic Number 22 4+ 2 0
Hycrogen symbol o> lon charge(s) He
1.0 ) Helium
2 o Name T 13 14 15 16 17 |40
47.9
3 PR D metallol 9 -l10 o
Li Be F Ne
Lithium Beryllium Nitrogen Oxygen Fiuorine Neon
6.9 9.0 14.0 16.0 19.0 20.2
11 12 2+ 13 3+ 14 15 3|16 2-1 17 - |18 0
Na Mg Al Si P s cl Ar
Sodium Magnesium Aluminum Silicon Phosphorus Sulphur Chlorine Argon
23.0 243 3 4 5 6 7 8 9 10 1 12 | 270 28.1 31.0 301 355 39.9
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periodic fable as a wholel





image42.jpg




image43.emf

image44.png
b2 §is o2

3 Jpa o
a g dez
3 fex el oA
Yy m o k3
psipe g

sho dea s dos fee il

ok &

2 i

PLRIODIC TABLE OF THE FLEMENTS
&





image45.png
¥

EEDECEE
e

F
M
o [ e
Act | e
s Ce





image46.png
PERIODIC TABLE OF THE ELEMENTS 5
o [ s [ g [ Ga [ [ oy [ o [ e ¥ [t
o [ Pu | Am | Cm | Bx | G| B | Fm N | ir





image47.png
,, PERIODIC TABLE OF THE ELENENTS R
- K
] HE
HEE BE
BEE Al
BEE HE
[
o e
] B





image48.gif
ACTINIDE

SERIES





image49.gif
LANTHANIDE

SERIES





image50.emf

image51.png
Part lll: Properties!

U1 SIL) BUOIE M1 € U 51001 JEILLIS UM SYIOLIR 231l aISed

‘2Ull SI) Buofe mo1 € Uy sapsado1d eI UM SIUAWa[o 931} S1sed

‘2ul SI) Bufe mo1 € Uy sap1ado1d eI UM SIUAWa[o 931} S1sed

‘2Ul Siu1 Buofe Mol & U sawadoid JEINUIS UM SIAWaI SaI) Bised





image52.png
Part Ill: Properties!, continued

1

What chemical properties can be predicted about the elements Rubidium, Cesium, and
Francium based on the matching characteristic found with the other three elements of group 1A

(Potassium, Lithium, and Sodium)?

What s the number of valence electrons for these group 1A elements?

What chemical properties can be predicted about the elements Strontium, Barium, and Radium
based on the matching characteristic found with the other three elements of group 2A (Calcium,
Magnesium, and Berylium)?

What s the number of valence electrons for these group 2A elements?

What chemical properties can be predicted about the elements lodine and Astatine based on
the matching characteristic found with the other three elements of group 7A (Fluorine, Chiorine,
and Bromine)?

What s the number of valence electrons for these group 7A elements?

What chemical properties can be predicted about the elements Krypton, Xenon, and Radon
based on the matching characteristic found with the other three elements of group 8A (Argon,
Neon, and Helium)?

What s the number of valence electrons for these group 8A elements?
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Reflections and Conclusions

1. Within the nucleus of individual atoms of the same element, the proton number
‘Within the nucleus of individual atoms of the same

‘element, the number of may vary. This is why the
s shown on the Periodic Table as an average number.

2. Why are elements within the same group on the periodic table considered “family members?”

3. Use the “X" to represent any element member of group 6A and draw a representation of the:
valence electrons around the “X” below.

4. What happens to the number of energy levels in the electron cloud with increasing period
number?

5. Which of the following three elements, Carbon, Nitrogen, and Phosphorous, do you predict
would exhibit similar properties? Explain your answer.

6. What does the number of valence electrons have to do with properties of elements within a
group?
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Understanding Valence Electrons.

The models in the table below show various atoms in which the center black circle represents the nucleus and
the rings represent energy levels. Electrons are shown only on the outermost energy level of each model. Use
the Periodic Table of Elements to provide the missing information.

Number of e

Nonmetal, or
Noble Gas

Valence  Period Number Group Number
Electrons
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Metal,
Metalloid,
Nonmetal, o
Noble Gas

Number of

Element Valence  Period Number Group Number
Electrons

Interpreting Data and Drawing Conclusions

1. Which of the eight elements in the table is least ikely to gain o lose electrons? Why?

2. Which of the eight elements is most likely to lose only one electron? Why?

3. Which of the eight elements is most likely to gain only one electron? Why?

4. Explain why all eight of the elements in the table are located on the same horizontal row of the Periodic:
Table.
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Find Someone Who . ...

Find someone who knows the answer to each statement. You may only let one student answer one question.
Don'tforget to use the Periodic Table.

1. Find someone who knows the element found in Group 2, Period 2.

2. Find someone who can give an example of a chemical property.

3. Find someone who knows the element found in Period 4 with 6 valence electrons.

4. Find someone who can name a metal in Group 14.

5. Find someone who can name a nonmetal in Group 16.

6. Find someone who can name the noble gas in Period 5.

7. Find someone who can name an element found in Group 1

8. Find someone who can name the number of valence electrons for carbon.

©. Find someone who can name a metal with 5 valence electrons.

0. Find someone who can name a characteristic of groups.

41. Find someone who can list three things that can be determined using the Periodic Table.

12. Find someone who can define the word malleable.

43. Find someone who knows how many valence electrons are needed for a stable atom arangement.
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Number of Protons /Electrans: 5

Number of Neutrans: 6
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Structure of Matter Concept Map
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