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Vocabulary: 

1. Allotrope Nonmetals Mendeleev 
2. Ion Metalloids Period 
3. Cation Luster Group(family) 
4. Anion Malleability Alkali Metals 
5. Electron Ductility Alkaline Earth 

Metals 
6. Proton Conductivity Halogens 
7. Neutron Nonmetals Atomic 

radius 

8. Compound Brittleness Ionization 
energy 

9. Element Dull Electronegativity 
10. Valence electron Non-

conductor Reactivity 
11. Lewis Dot Diagram Noble gas 

Electron configuration 
12. Metals Periodic Law

 

 

Unit Objectives: When you complete this unit you will be able to do the 

following... 

1. Describe the origin of the periodic table 
2. State the modern periodic law 
3. Explain how an element’s electron configuration is related to the 

element’s placement within a period and a group on the periodic table’ 
4. State the trends of the following properties within periods and groups 

of elements 
including: 

 Ionization energy 
 Electronegativity 
 Atomic Radius 
 Reactivity 
 Metallic/Nonmetallic character 

5. Identify and state the properties of the following groups in the periodic 
table: 

 Alkali metals 
 Alkaline earth metals 
 Halogens 
 Noble Gases 
 Transition elements 

6. Locate and state the properties of the metals, nonmetals, and metalloids 
(semi-metals) 
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MENDELEEV:	
  	
  Organized	
  the	
  periodic	
  table	
  based	
  upon	
  _______________________________________.	
  

	
  

MOSELEY:	
  	
  Developed	
  the	
  modern	
  day	
  periodic	
  table;	
  organized	
  elements	
  by	
  	
  

________________________________________________________________________________________________________.	
  

	
  

Organization	
  of	
  the	
  Periodic	
  Table	
  

PERIODS:	
  (horizontal	
  rows)	
  ______________________________________________________________________	
  

	
  

GROUPS:	
  (vertical	
  columns)	
  ______________________________________________________________________	
  

________________________________________________________________________________________________________.	
  

	
  

Reactivity	
  of	
  Elements	
  

Determined	
  by	
  the	
  #	
  of	
  _____________________________________________________________________________.	
  

	
  

All	
  atoms	
  (except	
  Hydrogen)	
  want	
  _________________________________________________________________	
  
to	
  become	
  _________________________________________	
  	
  (full	
  valence	
  shell)	
  

Called	
  a	
  ____________________________________________.	
  

The	
  closer	
  to	
  a	
  stable	
  octet	
  the	
  MORE	
  REACTIVE	
  the	
  element	
  is.	
  	
  

****Period	
  1	
  elements	
  need	
  2	
  electrons	
  to	
  have	
  a	
  full	
  valence	
  shell	
  NOT	
  8.	
  

	
  

	
  

Objective:	
  
• Explain	
  how	
  the	
  periodic	
  table	
  was	
  developed	
  
• Identify	
  the	
  differences	
  between	
  periods	
  and	
  groups	
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PRACTICE	
  1:	
  	
  

Which	
  element	
  is	
  in	
  Group	
  2	
  and	
  has	
  4	
  energy	
  levels?	
  

	
  

	
  

PRACTICE	
  2:	
  	
  

Which	
  two	
  elements	
  have	
  similar	
  chemical	
  properties	
  and	
  why?	
  	
  Na,	
  K,	
  Li,	
  Be	
  

	
  

	
  

	
  

CHECK	
  YOUR	
  UNDERSTANDING:	
  	
  

Which	
  element	
  is	
  more	
  reactive	
  Oxygen	
  or	
  Fluorine	
  and	
  why?	
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Metals, Nonmetals and metalloids 

    

 

 

 

 

 

 

 

ELEMENT GROUPS 

GROUP 1: ALKALINE METALS 
o _________________________________________________________ 

o Lose 1 electron to form +1 ions 

o Extremely reactive with water 

o Most REACTIVE metal is Fr 

 

GROUP 2: ALKALINE EARTH METALS 

o _________________________________________________________ 

o Lose 2 electrons to form +2 ions 

o Fairly reactive in water 

 

 

GROUPS 3-12:  TRANSITION METALS 

o Least reactive metals 

o Form ___________________________________________________ in solution 

 

Objective: 

 Differentiate between the different groups of elements 

 Identify the properties specific to each category of element 
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GROUP 17: HALOGENS 

o ________________________________________________________________ 

o Gain 1 electron to for -1 ions 

o Most REACTIVE nonmetal is F 

 

GROUP 18:  NOBLE GASES 

o _______________________________________________________________ 

o Stable octet (8 valence electrons) 

o Exception is He which has 2 valence electrons 

o monoatomic 

 

 

 HYDROGEN: 

o Not officially part of a group 

o Nonmetal 

o Gas at STP 

 

PROPERTIES OF ELEMENTS 

A. PROPERTIES OF METALS: 

 ___________________________________ (can be hammered or rolled into thin sheets)  

 ___________________________________ (can be drawn into a wire)  

 ________________________________________________________________ of heat and electricity   

 __________________________________ (Shiny) 

 Lose electrons to form _____________________________________ 

 Solid @ STP (except Hg)   

 

Metals have a _______________________________________________________________________ 

which results in ELECTRICAL CONDUCTIVITY 
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METALLIC CHARACTER: How much like a metal an element is 

 Franicium  is most metallic 

 Closer to Fr more metallic…further from Fr least metallic 

 

 

B. PROPERTIES OF METALLOIDS 

 ___________________________________________ (good/moderate conductor) 

 ______________________ (like metals) and _____________________________ (like nommetals) 

 Used for making computer microchips  

  

 

C. PROPERTIES OF NONMETALS 
 ___________________________________________ of heat and electricity 

 ________________________________ (shatter when struck) 

 _____________________ 

 Tend to gain electrons to form _____________________________________ 

 

 

 

 

SUMMARY OF CATEGORIES OF ELEMENTS 
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PRACTICE 1:  

Which of the following are symbol(s) for halogen elements  Na, Mg, Fe, Ni, Cl? 

 

 

 

PRACTICE 2:  

Identify each property below as more characteristic of a metal or a nonmetal 

Brittle - 

Malleable - 

Poor conductor of electricity - 

Shiny - 

Tend to gain electrons – 

 

CHECK YOUR UNDERSTANDING 1:  

Why is hydrogen a nonmetal but it is listed on the metal side of the periodic table? 

 

 

 

CHECK YOUR UNDERSTANDING 2:  

In which pair of elements are the chemical properties of the elements most similar? 

a.  sodium and chlorine 

b.  nitrogen and phosphorus 

c.  boron and oxygen 
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ATOMIC	
  RADIUS:	
  	
  ______________________________________________________________________________	
  
located	
  on	
  Table	
  S.	
  

	
  

TREND	
  IN	
  ATOMIC	
  RADIUS	
  

Across	
  a	
  PERIOD	
   Down	
  a	
  GROUP	
  

Trend:	
  	
   Trend:	
  

	
  

Why:	
  	
  	
  Nuclei	
  have	
  greater	
  	
  

________________________________________________	
  
(larger	
  positive	
  charges)	
  which	
  PULL	
  
electrons	
  CLOSER	
  

Why:	
  GREATER	
  number	
  of	
  	
  

_________________________________________________	
  
(indicated	
  by	
  the	
  PERIOD	
  #)	
  

	
  

	
  	
  

Using	
  Table	
  S	
  to	
  determine	
  the	
  trend:	
  

Pick	
  a	
  Period	
  (row)	
  or	
  Group	
  (column)	
  and	
  note	
  the	
  values	
  of	
  the	
  elements	
  

	
  

EXAMPLE:	
  	
  	
  	
  Going	
  across	
  a	
  period	
  what	
  is	
  the	
  trend	
  in	
  atomic	
  radius?	
  

Pick	
  an	
  element	
  on	
  the	
  left	
  side	
  of	
  the	
  periodic	
  table	
  and	
  pick	
  another	
  element	
  on	
  the	
  right	
  
side	
  of	
  the	
  same	
  period.	
  	
  	
  The	
  trend	
  is	
  :	
  ___________________________________________.	
  

	
  

	
  

	
  

	
  

Objective:	
  
• Describe	
  the	
  trend	
  in	
  atomic	
  radius	
  	
  
• Explain	
  why	
  the	
  trend	
  in	
  atomic	
  radius	
  exists	
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PRACTICE:	
  	
  

Compare	
  the	
  atomic	
  radius	
  of	
  a	
  period-­‐2	
  alkaline	
  earth	
  metal	
  with	
  that	
  of	
  a	
  period-­‐4	
  
alkaline	
  earth	
  metal?	
  

	
  

	
  

	
  

RECALL……	
  

ION	
  SIZE:	
  METALS	
  

Ion	
  radius	
  SMALLER	
  than	
  atomic	
  radius	
  

Why?	
  

Metal	
  ions	
  LOSE	
  electrons	
  to	
  form	
  Cations	
  	
  

	
  

ION	
  SIZE:	
  NONMETALS	
  

Ion	
  radius	
  LARGER	
  than	
  atomic	
  radius	
  

Why?	
  

Nonmetal	
  ions	
  GAIN	
  electrons	
  to	
  for	
  
anions	
  

	
  

	
  

CHECK	
  YOUR	
  UNDERSTANDING	
  1:	
  

What	
  is	
  the	
  trend	
  in	
  atomic	
  radius	
  going	
  down	
  a	
  group?	
  

	
  

	
  

	
  

CHECK	
  YOUR	
  UNDERSTANDING	
  2:	
  

Why	
  does	
  this	
  trend	
  occur	
  down	
  a	
  group?	
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RECALL….REACTIVITY 

METALS 

 Decreases across period 

 Increases down group 

 Reason:  The larger the atom the 

 weaker the nuclear pull and the more 

 easily you lose electrons and become 

stable 

 

NONMETALS 

 Increases across period 

 Decreases down group 

 Reason:  The smaller the atom the 

greater the nuclear pull (+) and the 

more easily it attracts electrons (-)

IONIZATION ENERGY:  Energy required to ___________________________________ the most loosely 

bound _________________________________. 

 Located on Table S 

TREND IN IONIZATION ENERGY 

Across a PERIOD Down a GROUP 

 

Trend: ____________________________________  

across a ___________________________________. 

 

Trend:  ____________________________________  

down a ___________________________________. 

Why:    

STRONGER _______________________________ 

makes it more difficult to remove electrons 

Why:  

Larger atomic radius means LESS 

___________________________________________ on 

outer electrons 

  

 

Objective: 

 Describe the trend in ionization energy and electronegativity  

 Explain why these trends exists 
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PRACTICE:  (use table S to determine the trend) 

a. What is the trend in ionization energy going down a 

group? 

 

b. Why does this trend occur? 

 

 

 

 

ELECTRONEGATIVITY:  Measure of the _______________________________ for electrons 

 Located on Table S 

 ____________________________________ most electronegative (4.0) 

 The closer an atom is to Fluorine the ______________________________ the electronegativity 

 Scale of 0 - 4 

 

TREND IN IONIZATION ENERGY 

Across a PERIOD Down a GROUP 

 

Trend: ____________________________________  

across a ___________________________________. 

 

Trend:  ____________________________________  

down a ___________________________________. 

Why:   Greater nuclear charge (pull) to 

attract electrons 

 

Why: Larger atomic radius means LESS 

______________________________________ to attract 

electrons to the valence shell 
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PRACTICE 2:   

a. What is the trend in electronegativity across a period? 

 

b. Why does this trend occur? 
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CHECK YOUR UNDERSTANDING 1: 

What is the trend in ionization energy going down a group? 

 

 

 

CHECK YOUR UNDERSTANDING 2: 

Why does this trend occur? 

 


