Periodic Properties of Elements
The properties of the elements _________________________________
 The trends ________________________________________ using the periodic table.

They can be ____________________ by analyzing the __________________________________.

A little history:

1800’s ( Knowledge of __________________________________ increases

          ( Allowed for the isolation of _____________________________________________
 ( Need for ______________________________ and ____________________________
1869   ( Mendeleev (Russia) and Meyer (Germany) published identical papers                                             

             Chemical and physical properties _______________________________________

   _____________________________________________________________________
( Mendeleev went beyond just arranging the elements

             He assumed blank spaces were _____________________________________, 
   for which he _______________________________________________ of, 
   based on the _____________________________________________________ elements

            (These elements were shortly discovered and were as Mendeleev described)
          ( Mendeleev had a problem with the order of: Co-Ni and Te-I

1913   ( Moseley, with x-ray techniques, found atomic number (# of protons) of each element
Modern Periodic Law

 There is a ______________________________________________________ 
when elements are arranged by _____________________________________________________
Why is that??

Quantum Theory

The _________________________________________________________ 
because _______________________________________________________________.


Be
1s2 2s2 


Elements in the ________________________ (column)
Mg
1s2 2s2 2p6 3s2 

have the _________________________________ 
Ca
1s2 2s2 2p6 3s2 3p6 4s2             of  ______________________________________

Sr
[Kr] 5s2

Atomic Size (radius)
______________________________________________ across the periodic table

     As ______________________________________________, (more protons in the nucleus)

     the ______________________ between the nucleus and electrons _______________________

     and the electrons are pulled in closer
______________________________________________ on the periodic table

     As the __________________________________________________ increases, 
     the outermost electrons are farther away

Also: As the number of energy levels between the outer electrons and the nucleus

        increases, the number of core (inner) electrons increases, causing the valence

        electron/nucleus attraction to decrease.  
       This is called the __________________________________________________
Ionic Size (radius)
Anions - _________________ of electrons  (generally ___________________________ ions) 

  ( Are ___________________________________________ atom

  ( The increased number of electrons reduces attractive charge on each

Cations - _______________ of electrons   (generally _____________________ ions) 

  ( Are _____________________________________________ atom
  ( Usually involves the loss of valence electrons (eliminating a full level)

     in addition to the excess positive charge drawing the remaining electrons closer

Ionization Energy

The ________________________ required _____________________________________
the _________________________________________________________ from a gaseous atom
atom(g)  (  cation(g) +  e-        ΔE = ionization energy
1st IE of elements: 

       _______________________ moving ___________________________ across the periodic table

       _______________________ moving  ___________________________________________ 
      (The opposite trend of atomic size – A connection?)


There is a break in the trend at Be and N.  Why?

     Be  - alkaline earth metals   
​​​​​​​​​​​​​​________ = partial stability
     N   - nitrogen group  

________(½ filled sublevel) = partial stability
I1 (1st ionization energy)   The energy to remove the outermost electron
I2 (2nd ionization energy)   The energy to remove a second   (once the 1st one is gone)    
I3 (3rd ionization energy)   The energy to remove a third   (once the first two are gone)    
With _________________________________ electron removed, the IE ______________________.
Note: a BIG increase at some point in the series for each element.  Why?
For Na, at I 2
For Mg, at I 3
For P, at I 6
Electron Affinity

The _________________________________________________ that occurs 

when an ____________________________________________________ to a gaseous atom
atom(g)  +  e-  (  anion(g)      ΔE = e- affinity
Halogens:  _____________________________________ values

Noble gases:  ___________________________ values

Alkaline earth metals/Nitrogen group elements: 
Either positive or not as negative as would be predicted based on the trend

(Because they have a full s and ½ full p sublevel)
Metals
Properties

( ________________________, _____________________________, _________________________
( Oxides form basic ionic solids

Ex: Na2O(s)  +  H2O(l)  (  2 NaOH(aq)
( React with acids to form salt and water
Ex: MgO(s)  +  2 HCl(aq)  (  MgCl2  +  H2O(l)

( _______________________________________________energies
Metallic character 

The extent to which an element exhibits these physical/chemical properties 
____________________________________________________ across the periodic table
____________________________________________________ on the periodic table
Nonmetals

Properties

( ___________________________________________________ than metals

( ________________________________, ________________ heat/electrical conductors

( _______________________________________________________ than metals

( Most nonmetal oxides are acidic
Ex: CO2(g)  +  H2O(l)  (  H2CO3(aq)
( React with bases to form salt and water
Ex:  CO2(g)  +  2 NaOH(aq)  (  Na2CO3(aq)  +  H2O(l)
Metalloids

( Properties ______________________________________ between metals and nonmetals

( Useful as ___________________________________________
   Ex: Si – metallic luster, but brittle
