Unit 7 – Periodicity

Atoms have the capacity for combining together to form chemical bonds. These bonds

involve the movement of valence electrons from one atom to another. Some electrons are

completely transferred from one atom to another in an ionic bond. An ionic bond usually

forms between metal and nonmetal atoms. For example, a sodium (Na) atom, a metal,

combines with a chlorine (Cl) atom, a nonmetal, to form an ionic bond. The process is

shown in the diagram below. Both atoms are most stable when they have 8 electrons in

their outermost energy levels. Sodium has one electron in the outermost energy level,

while chlorine has 7 electrons. Chlorine accepts one electron from the sodium atom,

giving it 8 electrons in the outermost energy level. This leaves sodium with its lower

energy level of 8 electrons. This level forms a new, stable valence shell. After the electrons have been transferred, the two atoms are now charged, forming ions. The sodium has a positive charge and the chlorine has a negative charge. The attraction from these opposite charges creates the ionic bond. A formula unit of sodium chloride (NaCl) results from the bonding of these two atoms.
[image: image1.emf]
How can you find the charge on an ion such as sodium? The charge is simply the atomic

number (number of protons) minus the number of electrons surrounding the nucleus. The

atomic number of chlorine is 17. If a chlorine atom has 18 electrons, then the charge is

17 − 18 = −1. The atomic number of sodium is 11. If a sodium atom has only 10 electrons

around the nucleus, then it has a charge of 11 − 10 = +1.

A covalent bond is usually formed between two nonmetal atoms. Unlike ionic bonds, the

nonmetal atoms share their valence electrons usually in such a way that each atom has

8 valence electrons surrounding it. Hydrogen is an exception; it only needs two valence

electrons. The example below shows four hydrogen atoms (nonmetal atoms) reacting

with a single carbon atom (another nonmetal atom) to form four covalent bonds. Each

hydrogen atom shares an electron with the carbon atom. The carbon atom in turn shares

its four electrons with each hydrogen atom. These electrons are shared back and forth. In

this way, both the carbon atom and hydrogen atoms have the maximum number of

electrons in their outermost energy levels. Together they form a molecule of methane,

CH4.
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Periodic Table
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Periodic Table of Elements
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The elements on the left side of the table are metals. Most metals generally

have three or fewer electrons in the outermost energy level of their atoms. Copper, gold, silver, and iron are examples of metals. These elements are all solids at room temperature with the exception of mercury (Hg). Metals are notable for their shiny luster and ability to conduct electricity.
On the right side of the periodic table, the elements are nonmetals. Atoms of nonmetals usually have five or more electrons in the outermost energy level of their atoms. Sulfur and oxygen are examples of nonmetals. Bromine (Br) is a liquid, five are metals, but most are gases at room temperature. Nonmetals do not conduct electricity.
You will see a zigzag line that divides the table. The elements located on either side of this line are called metalloids because they have some properties of both metals and nonmetals. These are solid at room temperature. They are located between the metals and nonmetals and straddle the diagonal dividing line. Metalloids are useful as electronic semiconductors. Boron, silicon, germanium, and arsenic are examples of metalloids. 
List all the metalloids: 
Elements are also arranged by group numbers. These numbers may be seen at the top of

each column in the periodic table above. The representative elements are those elements

located in columns 1 – 2 and 13 – 18. Group 1 and 2 elements have the same number of

valence electrons as their group number. The number of valence electrons for group

13 – 18 elements can be found by subtracting 10 from the group number. Valence

electrons for non-representative elements (group 3 – 12) will not be covered on the test.
The columns of the periodic table are arranged in groups, or families based on the number of electrons in the outermost energy level. These electrons are called valence electrons. Since they have the same number of valence electrons, they react with

other elements in a very similar way.  Sometimes a periodic table will identify the groups using roman numerals. 

There are eight principal columns in the periodic table. These columns are sometimes

designated with the letter “A” following the roman numerals. From the table that follows, you can see the relationship between the valence state, the number of outermost electrons, and the group number of the eight principal columns.

                                                        Group Number

                                                      1    2     13   14   15   16     17    18

                                                             IA IIA IIIA IVA VA VIA VIIA VIIIA

Number of outermost electrons 1    2     3      4      5     6      7        8

Representative valence state     1+  2+   3+    4+    3-    2 -   1-        0

The elements in a group share certain characteristics including similar chemical

properties.

Elements in group 1, the alkali metals, and group 2, the alkaline earth metals, are the most reactive metals, while the noble gases (group 18) are the most nonreactive elements.

When a metal and a nonmetal react with each other, the metal forms a positive ion

(cation) and the nonmetal forms a negative ion (anion). Metals in group 1 lose one

electron to form an ion with a charge or valence number of +1. Group 2 metals lose two

electrons to form ions with a +2 charge. Nonmetallic elements in groups 15, 16, and 17

gain electrons. They form ions with a −3, −2, and −1 charge respectively.
For example, Group 18 (VIIIA) is called the noble gas family. All the

elements of the noble gas family have a filled outer energy level; therefore, the noble

gases do not readily react with other substances. 

The most chemically active metals are found in Group 1 (IA), the alkali metals. Alkali metals, such as sodium and potassium, are reactive because their atoms have one valence electron. The most reactive alkali metals are found at the bottom of Group 1 (IA). Atoms of Group 1 (IA) will easily give up their one valence electron to have an outermost energy level that is filled.  Atoms of Group 1, such as sodium (Na), form ions with one positive charge (Na+).

The alkaline earth metals make up Group 2 (IIA). Alkaline earth metals, such as

magnesium and calcium, are not as reactive as the alkali metals. The atoms of the

alkaline earth metals have two valence electrons. To have a filled outer energy level,

atoms of the alkaline earth metals will give up the two valence electrons, forming an ion with a positive charge of two. For example, calcium (Ca) will form a calcium ion with two positive charges (Ca2+).

On the right side of the periodic table you can find the most active nonmetals, the

halogens, which are the elements in Group 17 (VIIA). The most reactive halogens are

found at the top of Group 17 (VIIA). The atoms of the halogens, such as bromine and

chlorine have seven valence electrons. Halogens, like fluorine (F), will gain an electron to fill the outermost energy level, forming a negative ion (F-).

Periods: The horizontal rows of the periodic table are called periods. Elements in a period are not alike in properties. As a rule, the first element in a period is usually an active solid, and the last element in a period is always an inactive gas. Atomic size decreases from left to right across a period, but atomic mass increases from left to right across a period. Atoms on the left of the period, therefore, are usually larger and more lightweight than the smaller, heavier atoms on the right of the period. All elements in the same period have the same number of valence or energy shells. There are 7 periods.
Divide your paper into 4 blocks. In each block, you will have the following information:
Block 1: Use the word correctly in a sentence.
Block 2: Define each word using your textbook, study guide, or internet. Use a physical science definition as it pertains to the unit. 

Block 3: Explain each word. Give examples or an example problem, show formulas and units when applicable, describe in complete sentences – the explanation should be longer than the definition. Be creative.

Block 4: Give a visual for each word such as a vector diagram or other diagram which must be labeled, a concept map or a picture which includes an explanation. 

Each part counts one point, and therefore each word is worth 4 points. Separate each section, and skip lines in between each word. Number the vocabulary words.

Language (Unit 7- Periodicity) – conductivity, ductile, ion, malleable, metals, nonmetals, metalloid, periodic table, representative elements, valence electrons, covalent bonding, ionic bonding

