Introduction to Atoms, Elements,  

& The Periodic Table
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Ch. 4 Section 2: The Atom                             

Ch. 3 Section 1: Elements

Ch. 5 Section 1: Arranging the Elements
Name ____________________________________Period_____

Syllabus: Introduction to Atoms, Elements, and The Periodic Table 

Readings:


Chapter 4 Section 2:  Pages 88-91 (Stop at Isotopes)

Chapter 3 Section 1:  Pages 56-59


Chapter 5 Section 1:  Pages 106-113
Assignments:


At home expectations:

1. Make cards for vocabulary, definitions, and Common Element properties. 

2. Do the readings and take notes from the text.
3. Complete the Directed Study questions.

4. Complete the Scientific Experiment pages.

5. Study for Chapter Test 
Class work:

1.   Movie notes on Atoms, Elements, and the Periodic Table

2.   Complete Modern Atomic Theory pages.

3.   Complete Building Blocks of Nature CLOZE page .
4.   Complete Discussion Questions.

3. Complete Periodic Table Activity.

4. Complete Periodic Table Pattern Table Activity.

5.   Research an Element, complete the Element Facts Sheet, and make an Element Poster. 


You will share your findings orally with the class.

6.  Unit Test.

Expected Completion Date:  

Introduction to Atoms and the Periodic Table

Vocabulary Definitions:
Ch 4 Section 2:

Atom:  The smallest part of an element.  It cannot be divided and still be the

      same substance.

Nucleus:  Central mass of an atom containing protons and neutrons.
Proton:  Positively charged subatomic particle in the nucleus.

Neutron:  Neutrally charged subatomic particle in the nucleus.

amu:  Atomic Mass Unit.  Metric unit of measure for atoms equal to one proton or neutron.
Electron:  Negative subatomic particle.

Electron Cloud:  Electromagnetic “force field” created by the electrons orbiting the nucleus.

Subatomic: Smaller than an atom.
Ch 3 Section 1: 
Element:  A pure substance that cannot be broken down.

Atomic Number:  An element’s identifying number and the number of protons in its atoms. 

Atomic Mass:  The average mass for each element which is listed on the periodic table.

Mass Number:  The total number of protons and neutrons in an atom.
Metals:  Elements that are shiny, conductive, malleable and ductile.

Nonmetals:  Elements that are dull, nonconductive, and brittle.

Metalloids:  Elements that have some of the properties of both metals and nonmetals.

Ch 5 Section 1:

Period:  A horizontal row on the Periodic Table. Properties gradually change from left to right.
Group:  A vertical column on the Periodic Table. Members all have similar properties.
Common Elements and their Properties: 
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The last page has flash cards for you to cut out, complete, and study.  

· These will be on the test.  

These are the names you will need to write on the back of the correct flashcard:
Iron

Carbon

Neon

Calcium

Aluminum

Oxygen

Silicon

Copper
Nitrogen

Hydrogen
EXTRA CREDIT (5 points)

Read pages 91 – 94 about Isotopes and Forces.  

Explain how the strong force and electromagnetic forces work to hold all atoms together.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Isotopes are a different version of an atom.  They have the same number of protons and electrons.  It is the number of _______________________ and therefore the _____________  ___________________ of the atom that is different.  This often causes the isotope to be radioactive.  The number of _______________________ is the same so it has the same _______________   _________________  and is of the same element.  
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Draw a picture of the 
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Lithium Isotope Li6 here.

Label the parts

and charges.

(Protons, neutrons, 

electrons, and nucleus)
Notice that in this kind of Lithium there are only three neutrons 

so the mass number would be 6 (Li6).

For Practice:  Draw the following isotopes:  C12 and C14 in the space below.  

* Note what is the same and what is different.
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Discovering the Elements Video Notes

Elements are the building blocks of matter.

Elements are the ________________________      __________________ of nature.

Copper’s uses: ________________________________________________________________________________________________________________________________________________

Helium is ______________  ______________  than air.

Aristotle believed that there were four elements.  They were earth, fire, _____________, and water.

Alchemists were the first ___________________________.  They tried to change lead into ________________ .

Elements are Basic substances.

Scientists have discovered _________ elements existing in nature.

John Dalton described atoms as tiny _____________________ that could not be divided.  

He thought that each element was made of its own kind of _______________.

J.J. Thomson discovered the ______________________ in the year __________.

Rutherford conducted his experiment in the year _____________ .  This experiment showed that atoms were mostly ________________  ____________ . Except for the dense central mass know as the nucleus.

Niels Bohr, in year _____________ believed that electrons traveled in ___________ paths as they traveled around the nucleus.  These paths were called _______________  _______________.

The current day model is called the _____________________  _____________   Model.


Discovering the Elements Video Notes

In year _____________, Dmitri Mendelev created the first Periodic Table of ____________________.

 On the Periodic Table ____________________ are located to the left of the zig-zag line.  The ______________________ are found on the right side.

Name three metals: ________________________________________________________________________________________________________________________________________________

Name three nonmetals:

________________________________________________________________________________________________________________________________________________

Name three Element Family or Group names:

________________________________________________________________________________________________________________________________________________

Why are the two rows listed separately at the bottom of the periodic table?

________________________________________________________________________

What is a molecule? 

________________________________________________________________________

What is a compound?

________________________________________________________________________

Video ends at 24:22.

Read Chapter 4, Section 2 and Take Notes.  

Please feel free to use a computer and

 replace this page with your notes.
Choose the most important information.

Organize the material.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Modern Atomic Theory - Electron Cloud Model:
Atoms are an electromagnetic illusion.  They appear to be solid stuff when they are really mostly nothing.  Atoms are unimaginably small.  It would take millions of them stacked up to equal the thickness of this paper.  They are in turn made up of much smaller pieces.  The ___________________ is the very dense region consisting of ___________________________    and        ___________________________at the center of the _____________________.  Almost all of the mass in the atom is in the protons and neutrons in the nucleus, with only a very small contribution from the orbiting ________________________.   An  _____________________ _________________ is made around each nucleus by one or more fast moving  _________________________ .  They fly around in the mostly empty space that surrounds the nucleus.  The negatively charged electrons make up a “force field” called the Electron Cloud that gives the atom its size and shape. This Electron Cloud is at least 10,000 times larger than the nucleus.

Protons have a _______________________ electrical charge.    Protons “P” for positive.

Neutrons are _________________________ charged.  Neutrons ”sounds like” neutral.

Electrons have a _______________________ electrical charge.  Only one of each charge.


Draw a picture of 

a Lithium atom here.

Label the parts
and charges.
(Protons, neutrons, 

electrons, and nucleus)
amu: _____________________________________________________________________________

 equal to one _____________________________  or  one _____________________________
Read Chapter 3, Section 1 and Take Notes.  

Please feel free to use a computer and

 replace this page with your notes.

Choose the most important information.

Organize the material in a way that makes sense to you.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Elements, the Building Blocks of Nature:


The Periodic Table, A list of the Elements:
Read Chapter 5, Section 1 and Take Notes.  

Please feel free to use a computer and

 replace this page with your notes.


Choose the most important information.

Organize the material in a way that makes sense to you.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
The Periodic Table
The Periodic Table of the Elements is a list of the all of the elements in our universe.  It can tell us about the chemical and physical properties and tendencies of the most basic elements of matter.   It can also tell us the number of subatomic particles in each kind of atom.  The elements are listed in the table based upon the number of protons in the atoms of each element.  

Each element has a unique atomic structure based upon the number of subatomic particles.  The number of protons determines the number of electrons.  The number of electrons determines the physical and chemical properties of the atom.  Often there are more neutrons than protons in a nucleus. 

The Periodic Table is made up of 18 groups and 7 periods, or 18 columns and 7 rows.  The members of each group (vertical) all have similar chemical and physical properties.  As you read the table from left to right the chemical properties go from highly reactive on the left gradually changing to non-reactive on the right.






How to use the table:



The Periodic Table also has names for groups or vertical columns like the Nobel Gasses, the Halogens, and the Alkali Metals.  You don’t have to memorize the names of the elements and groups on the table.  You just have to know how to read and use it. 
Originally, the table was arranged in groups based upon common properties and atomic weight by a Russian scientist named Demtri Mendelev in 1869.  All of the patterns for the properties of the elements didn’t work quite as Mendelev expected.  It was good, but not perfect.  It wasn’t fixed until later when we learned more about atoms and elements. As it turns out, the behavior of an atom is largely due to its electrons which are determined by the number of protons.  So now the table is arranged by atomic number (number of protons) because it works better that way. 
Periodic Table Activity

Completing your Periodic Table:

1. Number the groups 1-18.

2. Number the periods 1-7.

3. Darken the border between metals and nonmetals (zig-zag).

4. Highlight the metals one color.

5. Highlight the metalloids a second color.

6. Highlight the nonmetals a third color.

7. Make a color key.

8. Make a second key that shows the names of the parts within each square. (Name, Symbol, Atomic Number, Atomic Mass)

9.   Put a dot in the upper right corner of each liquid.

10.   Put a triangle in the upper right corner of each gas.
11.  Put nothing in the upper corner for the solids.
Questions: 

9. How many elements are metals?  ___________

10. Name three metals_________________________________________

11. How many elements are metalloids? ___________

12. Name three metalloids _____________________________________

13. How many elements are nonmetals ?  _____________

14. Name three nonmetals______________________________________

15. Where are the metalloids located relative to the zig-zag line ? __________________________________________________________________________


Use a copy of the Periodic Table of the Elements 

to complete the following table.

Look for patterns…how many can you find?

	Name
	Symbol
	Atomic 

Number
	Atomic Mass
	Mass Number
	Protons
	Neutrons
	Electron total

	Hydrogen
	
	
	
	
	
	
	

	Helium
	
	
	
	
	
	
	

	Lithium
	
	
	
	
	
	
	

	Beryllium
	
	
	
	
	
	
	

	Boron
	
	
	
	
	
	
	

	Carbon
	
	
	
	
	
	
	

	Nitrogen
	
	
	
	
	
	
	

	Oxygen
	
	
	
	
	
	
	

	Fluorine
	
	
	
	
	
	
	

	Neon
	
	
	
	
	
	
	

	Sodium
	
	
	
	
	
	
	

	Magnesium
	
	
	
	
	
	
	

	Aluminum
	
	
	
	
	
	
	

	Silicon
	
	
	
	
	
	
	

	Phosphorus
	
	
	
	
	
	
	

	Sulfur
	
	
	
	
	
	
	

	Chlorine
	
	
	
	
	
	
	

	Argon
	
	
	
	
	
	
	

	Potassium
	
	
	
	
	
	
	

	Calcium
	
	
	
	
	
	
	





Element Facts Sheet

Element Name ____________________________________  Atomic Number _________
Symbol___________       Atomic Mass(weight) ______________(round to two decimals)

Protons ______________   Neutrons __________________  Electrons _______________

Boiling Point ____________________  Melting Point _____________________

Specific Gravity (Density) ________________________

Date Discovered ?  By Whom? ______________________________________________

Description: ____________________________________________________________________________________________________________________________________________________________________
Uses and/or Cool Stuff about your Element:

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Highlighted areas are for the poster project…




Discussion Questions:

Ch. 4 Section 2- Atoms:

1.  How small is an atom?_____________________________________________________________
__________________________________________________________________________________

2.  What are atoms made of?___________________________________________________________
3.  Why is the mass number important to understanding an isotope?____________________________
____________________________________________________________________________________________________________________________________________________________________

4.  What are the nuclear forces and what do they do?________________________________________
____________________________________________________________________________________________________________________________________________________________________

Ch. 3 Section 1- Elements:

1.  What is an element? _______________________________________________________________
__________________________________________________________________________________

2.  Which of the three major categories of elements are most of the elements?  Which has the least?

___________________________________    _____________________________________

3.  Why were scientists forced to create the category called metalloids? ________________________
____________________________________________________________________________________________________________________________________________________________________

Ch. 5 Section 1- The Periodic Table:

1.  Why is it called the “Periodic” Table ?  What patterns exist in the table? _____________________
____________________________________________________________________________________________________________________________________________________________________

2.  What atomic information is used to organize the table ? ___________________________________
3.  What do you get if you round the Atomic Mass to the nearest whole number?  How can you use this to find the number of neutrons in the most common isotope? _________________________________
____________________________________________________________________________________________________________________________________________________________________

Directed Study Questions:
If you can answer these questions without looking them up you are nearly ready for the test…if you cannot…you better study more. (
1. How do the isotopes of atoms differ?  How are they the same?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. What do iron, gold, and mercury have in common?

____________________________________________________________________________________________________________________________________________________________________

3. What do neon, argon, and krypton have in common?

____________________________________________________________________________________________________________________________________________________________________

4.  Are the properties of sodium(Na) more like the properties of lithium(Li) or magnesium(Mg).  Explain. 
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5.  The black circles in the middle represent neutrons.  What do the white circles represent?  ________________________

What element would this have to be?_____________________

What is the mass number?_________________

What is the electrical charge of each part and particle? ________________________________________________________
_________________________________________________________
6.What do we think atoms are really like (electron cloud model) ? Be sure to discuss the nucleus, electrons, where they are and their relative sizes.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Scientific Experiment:

Betty and Joe wondered if different types of basket balls bounced different heights.  They were able to get three kinds of balls from their gym teacher: Nike, Wilson, and Spalding.  They decided to drop all of the balls from 1 meter high and measure in centimeters how high they bounce.  The data that they collected is in the table below.

	Type of Ball
	Height of Bounce

	Nike
	61 cm
	63 cm
	62 cm
	Ave = 

	Wilson
	59 cm
	63 cm
	64 cm  
	Ave = 

	Spalding
	62 cm
	62 cm
	62 cm
	Ave = 


Scientific Question: _______________________________________________________

________________________________________________________________________

Independent variable:______________________________________________________

Dependent Variable:_______________________________________________________

Make an appropriate graph on the next page:


Title____________________________________________________________________
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1.  A. rare substances


     B. pure substances


     C. light substances


     D. dense substances








2.  A. atoms


     B. gases


     C. cells


     D. neutrons








3.  A. mass number


     B. atomic mass


     C. atomic number


     D. mass atomic








4.  A. electrons


     B. neutrons


     C. atoms


     D. protons








5.  A. created


     B. enhanced


     C. changed


     D. identified








6.  A. elemental properties


     B. physical properties


     C. chemical properties


     D. nuclear properties








7.  A. similar


     B. opposite


     C. no


     D. superior








8.  A. metals


     B. elements


     C. atoms


     D. molecules











There are about 120 different kinds of atoms in our universe.  About 90 of them exist naturally and the rest are made in labs by scientists.  Each different kind of atom is called an element. 





Elements are ____ 1 ____ which cannot be broken down by ordinary chemical means (heat, light , and electricity).  They are homogeneous or the same throughout.   Each element is made up of ____ 2 ____ with the same number of protons in the nucleus.  The number of protons in an atom is called the ____ 3 ____.





Elements are identified by their atomic number.  Atomic number 1, Hydrogen, has atoms with one proton in the nucleus.  Two ____ 4 ____ in the nucleus would be defined as an atom of Helium and so on with each element having one more proton than the last.  The largest atom, so far, has 118 protons in its nucleus.  





Elements can also be ____ 5 ____ by their characteristic properties.  These are a set of properties that are unique to each element.  Physical properties such as, melting point, boiling point, and density are often used in combination.  Sometimes it is the 


____6 ____ such as flammability or reactivity that are used to identify an unknown sample.  





Elements are divided into three major categories.  Metals, Nonmetals, and Metalloids.  Metals have some common properties.  They are shiny and conduct heat and electricity well.  Nonmetals have ____ 7 ____ properties.  They are dull and poor conductors.  The Metalloids are seven elements that have some properties of both ____ 8 ____ and nonmetals.  They are sometimes called semiconductors and are located between the metals and nonmetals on the periodic table.
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Class work
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Least chemically reactive.





Most chemically reactive.





6





C


Carbon





12.01





 Atomic number is the number of protons and also equals the number of electrons.





Symbol – Na, Li, Au…always a capital and lower case if two letters.





Name- duh.











Atomic mass tells the average mass of the element based upon natural random samples.





Round the Atomic mass to find the Mass Number and then if you subtract the number of protons you get the number of neutrons in the nucleus.





Class work – Finish at home

















�





Class work – Finish at home





Class work





Class work





Class work





How to Make Your Element Poster





Atomic Description:  





Tell what it looks like at room temperature. 


Show a small picture of the element itself. If not available, explain (ie. Synthetic element).





Description is worth up to 2 points.


Picture is worth 1 point.











Graphic Images.  





These must show at least one of the uses for your element.  Choose one or two of the most unusual and interesting for your poster.


  


Exception:  Synthetic Elements…You can have pictures of the scientists that it is named for or the people who discovered it.





Be sure to include a caption that explains the pictures.





Use the largest font size and style that fits the space.





Images that are creative or unusual up to 3 points.


A caption that explains the pictures worth up to 2 points.


Font size and style that fits the space worth up to 2 points.





Element Name goes in this space.  Use size 72 font.





1point for location.


1 point for size.


1 point for correct name.








Element Symbol goes in this space.  Use size 72 font.





1point for location.


1 point for size.


1 point for correct symbol.








Atomic Number goes in this space. Use size 72 font.  





1point for location.


1 point for size.


1 point for correct number.








Classwork





Homework
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Homework





Homework





Conclusion:_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Symbol:  Al			Metal


Description:  silvery grey solid


Properties and Facts:  Foil, light weight building and wiring material.








Symbol:  Ca			Metal


Description:  silvery grey solid


Properties and Facts:  Found in teeth and bones.








Symbol:  Cu		Metal


Description:  Reddish, shiny solid.


Properties and Facts:  Electrical wiring, building material.








Symbol: Ne			Nonmetal


Description:  Clear, odorless, tasteless, gas


Properties and Facts:  Inert (unreactive), used for lighting.








Symbol:  H			Nonmetal


Description:  Clear, odorless, tasteless, gas


Properties and Facts:  Explosive, most abundant element in the universe.








Symbol:  Si			Metalloid


Description: grey solid


Properties and Facts:  Semi-conductive used to make computer chips.








Symbol:  N			Nonmetal


Description:  Clear, odorless, tasteless, gas Properties and Facts:  found in fertilizer and explosives.








Symbol:  C			Nonmetal


Description:  Black, dull solid, natural forms include diamonds, graphite, and charcoal.


Properties and Facts:  Flammable.








Symbol:  Fe			Metal


Description:  Silvery grey solid 


Properties and Facts:  Major part of steel.  Combines with oxygen to form rust.








Symbol:  O			Nonmetal


Description:  Clear, odorless, tasteless, gas 


Properties and Facts:  Supports combustion (needed to have fire), reacts with many metals forming oxides (rust).











