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Chapter 5 Pretest
1. Which of the following is a symbol for an

element?

a. Aluminum
b. Al

c. al



d. AL

2. Is flammability a physical property

     or a chemical property?

3. What happens to the composition of

     matter during a physical change?

4. What does the atomic number of an

    element represent?

Chapter 5:  The Periodic Table

Section 1:  Organizing the Elements
Key Concepts

· How did Mendeleev organize the elements in his periodic table?

· What evidence helped verify the usefulness of Mendeleev’s table?

The Search for Order
· Until 1750, scientists had identified only ________ elements.

· The rate of _____________ increased rapidly as chemists began to investigate materials in a ________________ way.

· As the number of known elements grew, so did the need to ____________ them into groups based on their __________.

· [image: image1]A Russian chemist and teacher, Dmitri Mendeleev (Duh MEE tree Men duh LAY uff), would ______________ such a principle.

Mendeleev’s Periodic Table
· In the 1860s, Mendeleev was working on a textbook to use with his chemistry students

· Because he needed to describe 63 elements, Mendeleev was looking for the best way to ______________ the information.
Mendeleev’s Proposal
· [image: image2.emf]Mendeleev made a “deck of cards” of the elements.

[image: image3.emf]
· When Mendeleev lined up the cards in order of increasing _____________, a _______________ emerged.

· Mendeleev arranged the elements into ________ in order of increasing __________ so that elements with similar properties were in the same ____________.
Mendeleev’s Periodic Table
· He noticed as he arranged the elements their _____________ number (bonding power) began to show a pattern

· ________________ Number – the number of electrons that will be lost or gained or shared in the bonding process

· Example: Observing ______________electrons                                                    Li      Be     B     C     N     O     F
        ___   ___   ___  ___  ___  ___  ___           
· He saw this _________________ over and over again

· He called this pattern a ____________.

· When the elements were arranged this way, they fell into _____________ one under another

· All the elements in the same column had the same ___________ _____________
· Example:  Li                                                                   
                      Na                                                                                                            

                      K   

· [image: image4.emf][image: image5.emf]Cl

Chemical

Symbol

17

Atomic 

Number

Chlorine

35.453

Atomic 

Mass

This box provides 

four pieces of 

information about 

the element 

chlorine: its 

symbol, its name, 

its atomic 

number, and its 

atomic mass.

They all showed ________ physical and chemical properties.

Mendeleev’s Proposal 

· Mendeleev’s chart was a ___________________.

· A _____________ is an arrangement of elements in columns, based on a set of properties that repeat from row to row.

  The Prediction

· Element #32 had not yet been _____________ in Mendeleev’s time.

· He predicted that the element would have theses _________.

Element #32

[image: image6.emf][image: image7.emf]
· Mendeleev’s Periodic Table was not ______________
· Using atomic mass some elements were not placed in the ______________ spot.

· Ex.  _________ – 126.95  placed before  _________ – 127.6
Reviewing Concepts
· 1. Describe how Mendeleev organized the elements into rows and columns in his periodic table.

· 2. How did the discovery of new elements such as Germanium demonstrate the usefulness of Mendeleev’s table?

· 3. Scientists before Mendeleev had proposed ways to organize the elements. Why were Mendeleev’s efforts more successful?

· 4. What characteristic of solitaire did Mendeleev use as a model for his periodic table?

· 5. Why did Mendeleev leave spaces in his table?
Section 2:  The Modern Periodic Table

Key Concepts
· How is the modern periodic table organized?

· What does the atomic mass of an element depend on?

· What categories are used to classify elements on the periodic table?

· How do properties vary across a period in the periodic table?

On this synthesizer keyboard, there is a repeating pattern of notes. 

The eight-note interval between any two notes

[image: image8.emf]Middle

C

D    E     F    G     A    B    C    D    E     F    G

G   A   B  C    D    E    F   G    A   B

Observing How many octaves are visible on the keyboard?

with the same name is an octave.
The Periodic Law
· [image: image9.emf]Sodium          Magnesium      Aluminum   Silicon Phosphorus   Sulfur  Chlorine Argon

Mendeleev developed his periodic table before the discovery of _______________.
· Henry Moseley 

· ___________ were discovered in 1911 by Rutherford (Atomic Number)

· Moseley used __________________ to arrange the elements

· All of the elements with _________ properties fell into place.


Henry Moseley’s Periodic Table:    
    The Modern Periodic Table
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The Periodic Law
· In the modern periodic table, elements are arranged by increasing _________________ (number of _________).

· States that the physical and chemical properties of the elements are __________ functions of their atomic number.
 Periods

· Each row in the table of elements is a ___________.

· Period 1 has 2 elements. Periods 2 and 3 have 8 elements. Periods 4 and 5 have 18 elements. Period 6 has 32 elements.

· Elements within a period are ________ similar in properties

Groups or Families

· Each column on the periodic table is called a __________ or __________.
· The elements within a group have similar ____________.

· The elements in a group have _____ electron configurations.

· An element’s _____________ configuration determines its chemical properties

· This pattern of repeating properties is the _______________.

Atomic Mass
Atomic mass is a value that depends on the distribution of an element’s isotopes in nature and the masses of those isotopes.
Element Key

Classes of Elements
· Elements are classified as metals, nonmetals, and metalloids.

Metals

· Elements that are ____________ conductors of electric current and heat.

· Most metals are ___________ and _______.

· Some metals are extremely ____________ and some do not react ____________.

· Except for mercury, metals are _______ at room temperature.

· Found to the ________ of the staircase on the Periodic Table

Nonmetals

· Elements that are ____________ conductors of heat and electric current.

· Tend to be __________
· Some nonmetals are extremely __________, some hardly _______ at all, and some fall somewhere in ____________.

· Found to the _______ of the staircase on the Periodic Table
Metalloids

· Elements with properties that fall __________ those of metals and nonmetals.

· A metalloid’s ability to conduct electric current __________ with temperature.

· Pure silicon (Si) and germanium (Ge) are good insulators at low temperatures and good conductors at high temperatures.

· Found on the ____________ on the Periodic Table.

Variation Across a Period
· Across a period from left to right, the elements become ___ metallic and _______ nonmetallic in their properties.

· The properties within a period _________ in a similar way from ________ to ___________ across the table
Reviewing Concepts
· 1. What determines the order of the elements in the modern periodic table?

· 2. Describe the periodic law.

· 3. What two factors determine the atomic mass of an element?

· 4. Name three categories that are used to classify the elements in the periodic table.

· 5. What major change occurs as you move from left to right across the periodic table?

Section 3: Representative Groups
Key Concepts

· Why do the elements in a group have similar properties?

· What are some properties of the A groups in the periodic table?

Valence Electrons
· A _____________ electron is an electron that is in the _____________ occupied energy level of an atom.

· Elements in a __________ have similar properties because they have the _______ number of valence electrons.

· These properties will _____ be identical because the valence electrons are in different ___________  ___________.

The Alkali Metals
· ________ valence electron in the outermost energy level

· Tend to _________ the electron

· _________ metals

· Very __________, never found ___________ in nature

· Not many _____, but their compounds are needed for _____
· Ex.  NaCl

Alkaline Earth Metals

· _____ valence electrons in their outermost energy level

· Tend to ________ these electrons (true metals)

· Very __________, never found ___________ in nature (not as reactive as Alkali Metals because these have to lose _______ electrons)

· The compounds of these _________ are very important

· Ex.  Calcium compounds

Transition Metals

· Most have ___ or ___ valence electrons

· Properties ___________ to other metals

· Can ________ electrons as well as ________ them

· Usually bright __________ (used in __________)

· Ex,  Iron, Copper, Silver, Gold

Boron Family

· ________ valence electrons 

· Boron is a metalloid all others are metals

· Many ________ for these elements

· Aluminum is the most abundant ______ in Earth’s crust.

Carbon Family

· ________ valence electrons

· Can either _______ or _______ 4 electrons or share electrons

· Can form _____________ of different compounds

· Carbon is a nonmetal, Silicon and Germanium are metalloids, the rest are metals

· Except for water, most of the compounds in your body contain _____________.

Nitrogen Family

· ______ valence electrons

· Tend to ___________ electrons when bonding

· N and P are nonmetals, As and Sb are metalloids, and Bi is a metal

· Besides nitrogen, ___________ often contain phosphorus.

Oxygen Family

· _______ valence electrons

· Most ___________ electrons in bonding

· O, S, and Se are nonmetals, Te and Po are metalloids

· Oxygen is the most ___________ element in Earth’s crust.

Halogens

· ____ valence electrons

· Most ______________nonmetals

· Need to gain only ________ electron to fill their outermost energy level

· Never found __________________ in nature

· Fluorine most ______________ nonmetal

· Fluorine and chlorine are gases, bromine is a liquid that evaporates quickly, and iodine is a solid that sublimes.

· Despite their physical differences, the halogens have __________________ chemical properties
Noble Gases

· The noble gases are colorless and odorless and extremely _______________________.  Non-reactive gases

· Have a _________outer energy level

· Most all other ____________ try to get their outer energy level to look like Noble Gases (They need to _________ with other elements to achieve this)
Reviewing Concepts
· 1. Explain why elements in a group have similar properties.

· 2. What is the relationship between an alkali metal’s location in Group 1A and its reactivity?

· 3. What element exists in almost every compound in your body?

· 4. Which Group 5A elements are found in fertilizer?

· 5. Which group of elements is the least reactive?

· 6. Why is hydrogen located in a group with reactive metals?
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A deck of cards can be


divided into four suits—diamonds,


spades, hearts, and clubs. In one


version of solitaire, a player must


produce an arrangement in which


each suit is ordered from ace to


king. This arrangement is a model


for Mendeleev’s periodic table.
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This is a copy of a table that Mendeleev published in 1872. He placed the elements in groups based on the compounds they formed with oxygen or hydrogen.








Mendeleev’s Prediction


Atomic Mass – ____


Density – _________


Valence number – __


Color – __________








_______________


    (the unkown element)


Atomic mass – ____


Density – ________


Valence number – __


Color –  __________
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