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The Periodic Table  

  
 

ELECTRONS AND THE STRUCTURE OF ATOMS 
 

6.1 Organizing the Elements  

 
Although Dmitri Mendeleev is often credited as the father of the 

periodic table, the work of many scientists contributed to its present form. 
 

Lesson Summary 
Searching for an Organizing Principle  As more and more elements were discovered, 
scientists needed a way to classify them. 

Elements were first classified according to their properties. 
 
Mendeleev’s Periodic Table  Mendeleev developed the first periodic table, arranging 
elements according to a set of repeating, or periodic, properties. 

Elements were also placed in order, according to increasing atomic mass. 

Mendeleev used his table to predict the properties of yet undiscovered elements. 
 
Today’s Periodic Table  Today’s periodic table is a modification of Mendeleev’s periodic table. 

The modern periodic table arranges elements by increasing atomic number. 

Periodic law states that when elements are ordered by increasing atomic number, 
their chemical and physical properties repeat in a pattern. 

 
Metals, Nonmetals, and Metalloids  Within the periodic table, elements are classified 
into three large groups based on their properties. 

Metals are good conductors and many are ductile and malleable. 

Nonmetals are mostly gases whose properties are opposite to those of metals. 

Metalloids can behave like metals or nonmetals, depending on the conditions. 

After reading Lesson 6.1, answer the following ques tions. 
 
Searching for an Organizing Principle 

1. How many elements had been identified by the year 1700?   

2. What caused the rate of discovery to increase after 1700? 

  

3. What did chemists use to sort elements into groups? 

  

 

Essential  Understanding 



Mendeleev’s Periodic Table 
4. Who was Dmitri Mendeleev? 

  

5. What property did Mendeleev use to organize the elements into a periodic table? 

  

6. Is the following sentence true or false? Mendeleev used his periodic table to predict the 
properties of undiscovered elements.  

Today’s Periodic Table 
7. How are the elements arranged in the modern periodic table? 

  

8. Is the following statement true or false? The periodic law states that when elements are 
arranged in order of increasing atomic number, there is a periodic repetition of physical 
and chemical properties.  

Metals, Nonmetals, and Metalloids 
9. Explain the color coding of the squares in the periodic table in Figure 6.4. 

  

  

10. Which property below is NOT a general property of metals? 
 

a. ductile c. malleable 

b. poor conductor of heat d. high luster 

 
11. Is the following statement true or false? The variation in properties among metals is 

greater than the variation in properties among nonmetals.   

12. Under some conditions, a metalloid may behave like a  . 

Under other conditions, a metalloid may behave like a  . 

6.2 Classifying the Elements  

 
A periodic table shows much information about an element in an 

element’s square, and arranges elements by their electron configuration. 
 

Lesson Summary  

Reading the Periodic Table  An element’s square has the element’s symbol and name, 
atomic number and mass, and electron configuration. 

The elements are grouped into alkali metals, alkaline earth metals, and halogens. 
 
Electron Configurations in Groups  The properties of elements are largely determined 
by the arrangement of electrons, or electron configuration, in each atom. 

Based on their electron configurations, elements are classified as noble gases, 
representative elements, transition metals, or inner transition metals. 

 

Essential  Understanding 



After reading Lesson 6.2, answer the following ques tions. 

Reading the Periodic Table 
1. Label the sample square from the periodic table below. Use the labels element name, 

element symbol, atomic number, and average atomic mass. 
 
 
 
 
 
 

2. List three things, other than the name, symbol, atomic number, and average atomic 
mass, you can discover about an element using the periodic table in Figure 6.9. 

a.  

b.  

c.  

Electron Configurations in Groups 
3. Is the following sentence true or false? The subatomic particles that play the key role in 

determining the properties of an element are electrons.  

4. Why are Group A elements called representative elements? 

  
 

5. Classify each of the following elements as a(n) alkali metal, alkaline earth metal, halogen, 
or noble gas. 

 

a. sodium   d. fluorine   

b. chlorine   e. xenon   

c. calcium   f. potassium   

6. For elements in each of the following groups, how many electrons are in the highest 
occupied energy level? 

 

a. Group 3A   b. Group 1A   c. Group 8A   

7. Complete the table about classifying elements according to the electron configuration of 
their highest occupied energy level. 

 

Category  Description of Electron Configuration  

Noble gases  

Representative elements  

 s sublevel and nearby d sublevel contain electrons 

 s sublevel and nearby f sublevel contain electrons 

8. Circle the letter of the elements found in the p block. 
 

a. Groups 1A and 2A and helium c. transition metals 

b. Groups 3A, 4A, 5A, 6A, 7A, 
and 8A except for helium 

d. inner transition metals 

 



 
 

Match the category of elements with an element from that category. 

  9. noble gases 

  10. representative elements 

  11. transition metals 

  12. inner transition metals

a.  gallium 

b. nobelium 

c. argon 

d. vanadium



 
 
13. Use Figure 6.9. Write the electron configurations for the following elements. 

a. magnesium   

b. cobalt   

c. sulfur   

6.3 Periodic Trends  

 
An element’s properties are related to its position on the periodic 

table, and these properties follow trends on the table. 

Lesson Summary  

Trends in Atomic Size  Atomic size is an atom’s atomic radius, or one-half the distance 
between two like atoms when they are joined together. 

Atomic size generally increases from top to bottom within a group because the number 
of energy levels increases. 

Atomic size decreases from left to right across a period because electrons are added 
to the same energy level and are pulled closer to the nucleus by increasing numbers 
of protons. 

Ions  Ions form when atoms gain or lose electrons. 

A positively charged cation forms when an atom loses one or more electrons. 

A negatively charged anion forms when an atom gains one or more electrons. 

Trends in Ionization Energy  Ionization energy is a measure of how much energy is 
required to remove an electron from an atom. 

First ionization energy is the amount of energy required to remove one electron from 
a neutral atom. 

Ionization energy tends to decrease from top to bottom within a group and increase 
from left to right across a period. 

Trends in Ionic Size  Trends in ionic size are based on the fact that metals tend to lose 
electrons, and nonmetals tend to gain electrons. 

A cation is smaller than the atom that formed it; an anion is larger than the atom that 
formed it. 

Ionic size generally increases from top to bottom within a group and decreases from left 
to right across a period. 

Trends in Electronegativity  Electronegativity is a measure of an atom’s ability to attract 
an electron when the atom is bonded to another atom. 

The trends in electronegativity are similar to the trends in ionization energy. 

Electronegativity tends to decrease from top to bottom within a group and to increase 
from left to right across a period. 

 

 

 

 

 

Essential  Understanding 



After reading Lesson 6.3, answer the following ques tions.  
 

Trends in Atomic Size  

7. What are the atomic radii for the following molecules? 
 
 
 

Hydrogen  
atomic radius = 

  

Oxygen 
atomic radius = 

  

Nitrogen 
atomic radius = 

  

Chlorine 
atomic radius = 

  

8. What is the general trend in atomic size within a group? Across a period? 

  

  

9. What are the two variables that affect atomic size within a group? 

a.   b.   

10. For each pair of elements, circle the element with the larger atom. 

a. helium and argon b. potassium and argon 

Ions  

11. What is an ion?   

12. How are ions formed?   

13. An ion with a positive charge is called a(n)  ; an ion with a negative 
charge is called a(n)  . 

14. Complete the table about anions and cations. 

 
 
 
 
 
 
 

Trends in Ionization Energy  

15.   is the energy required to overcome the attraction of 
protons in the nucleus and remove an electron from a gaseous atom. 

16. Why does ionization energy tend to decrease from top to bottom within a group? 

  

  

  
 
17. Why does ionization energy tend to increase as you move across a period? 

  

  

  

0 

 Anions  Cations  

Charge   

Metal/Nonmetal   

Minus sign/Plus sign   
 



18. There is a large increase in ionization energy between the second and the third 
ionization energies of a metal. What kind of ion is the metal likely to form? Include the 
charge in your answer.   

Trends in Ionic Size  

19. Metallic elements tend to   electrons and form 
  ions. Nonmetallic elements tend to   
electrons and form   ions. 

20. Circle the letter of the statement that is true about ion size. 

a. Cations are always smaller than the neutral atoms from which they form. 

b. Anions are always smaller than the neutral atoms from which they form. 

c. Within a period, a cation with a greater charge has a larger ionic radius. 

d. Within a group, a cation with a higher atomic number has a smaller ionic radius. 

21. Which ion has the larger ionic radius: Ca2+ or Cl− ?   

Trends in Electronegativity  

22. Use Table 6.2. What trend do you see in the relative electronegativity values of elements 
within a group? Within a period? 

  

  

23. Circle the letter of each statement that is true about electronegativity values. 

a. The electronegativity values of the transition elements are all zero. 

b. The element with the highest electronegativity value is sodium. 

c. Nonmetals have higher electronegativity values than metals. 

d. Electronegativity values can help predict the types of bonds atoms form. 

24. Use Figure 6.24. Circle the letter of each property for which aluminum has a higher 
value than silicon. 

a. first ionization energy c. electronegativity 

b. atomic radius d. ionic radius 



Name    Class    Date   
 
 
 
 
 

For Questions 1–11, complete each statement by writ ing the correct word or words. If you  
need help, you can go online. 

6.1 Organizing the Elements 
1. Early scientists first sorted elements into groups according to their  . 

2. In Mendeleev’s periodic table, elements were arranged by increasing 
 . 

3. Currently, elements are arranged on the periodic table according to increasing 
 . 

4. Each element is either a metal, a(n)  , or a metalloid. 

6.2 Classifying the Elements 
5. The periodic table contains much information about the elements, including their 

 , names, and information about the structure of their atoms. 

6. Elements can be sorted into groups with similar properties based on their 
 . 

6.3 Periodic Trends 
7. Atomic size increases from top to bottom within a(n)   and from 

left to right across a(n)   of the periodic table. 

8.   with a positive or negative charge forms when electrons are 
transferred from one atom to another. 

9. The first ionization energy of atoms tends to   from top to bottom 
within a group and   from left to right across a period. 

10. When an atom loses one or more electrons to form an ion, the ion is 
  than the original atom; when an atom gains one or more electrons 
to form an ion, the ion is   than the original atom. 

11. Trends in electronegativity follow the same pattern as trends in 
 . 
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6 Self-Check  Activity 

If You Have Trouble With…  

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

See Page 160 161 162 164 167 170 174 176 177 179 181 
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Review Vocabulary  

Match each of the following with its location on th e periodic table, using letters a–i. Use each 
choice only once.  
 
  1. alkali metals 

  2. alkaline earth metals 

  3. halogens 

  4. inner transition metals 

  5. metalloids 

  6. metals 

  7. noble gases 

  8. nonmetals 

  9. transition metals 
 

 
 
Use the letters j–m to show periodic trends in the following properties. The arrows point in the 
direction the properties increase. Two letters shou ld be in each blank.  
 
  10. atomic radius 

  11. electronegativity 

  12. ionization energy 

  13. size of anion 

  14. size of cation 
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