Miss Benzoni
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8 ( Atomic Electron Configurations and Chemical Periodicity
STUDY LIST
What Are the Wave Patterns of Electrons (atomic orbitals)?
I can…
· state the basic shapes of the s, p, & d orbitals.
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· draw the shell diagram of the orbitals
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· state that orbitals with the same N value have the same average distance from the nucleus.

· state that the shell diagram is the location and the energy diagram for the Hydrogen atom.

· draw the energy diagram for multi-electron atoms (the Aufbau price chart).
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· distinguish between the energy and the location of an orbital.
· give examples of a shell, subshell, orbital, and an energy level.

How Are Electron Orbitals Filled in Each Atom?
· assign electrons correctly to the orbitals.
· state the three rules and give examples of how they govern electron assignment:

· the Aufbau Principle

· the Pauli Exclusion Principle

· Hund’s Rule

· state the six exceptions to the rules and know that there are others.

· identify the “valence electrons” in each atom.

· demonstrate orbital diagrams of ions by correctly adding or removing electrons from the orbital diagram of the neutral atom.

Is There a Shorthand Notation for Electron Arrangement?
· write the “long” electron configuration for any atom according to location or energy.
· state that each filled energy level corresponds to a noble gas (“noble gas core of electrons”).

· write the “short” electron configuration of any atom.

· identify valence electrons (s & p only).

How Does Electron Arrangement Relate to the Periodic Table?
· show how the regions of the periodic table correspond to the orbitals; identify the s-block, p-block, d-block, and f-block.
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· use the element’s position on the periodic table to write the element’s electron configuration.

· state the number of valence electrons for any atom on the periodic table.

· state that each element in a family has the same number of valence electrons.

· define the terms family, group, and period.

How Do We Explain the Trends in Atomic Size and Ionization Energy on the Periodic Table?

Atomic Size (Atomic Radius)

· explain that the size of an atom is the size of its electron cloud (valence electrons).

· explain that the size of an electron cloud is a balance between the electron-electron repulsions and electron-proton attractions in the atom.

· predict how the size of an atom will change as it gains or loses an electron.

· state the horizontal trend in atomic size and explain the trend according to increased number of protons increasing the nuclear charge as you move from left to right on the table.
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· state the vertical trend in atomic size and explain the trend according to added layers of electrons (shells).

Ionization Energy (IE)

· define ionization energy and write equations for the first ionization energy of any atom as well as multiple ionizations of the same atom.
· use simple attraction and repulsion ideas to explain how atomic size and ionization energy are inversely related.
· explain why each successive ionization energy is larger than the previous on in terms of the size of the atom (ion).
· explain why there is a significant increase in ionization energy after the valence electrons are removed.

· state the vertical trend in first ionization energy for any family of atoms; explain in terms of distance from the nucleus of the electron being removed.

· list ions that are isoelectronic with each noble gas.

· predict the relative size of the ionization energy of isoelectronic species based on the number of protons in each nucleus.

· 
sketch the first ionization energies of a contiguous series of atoms.
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· explain the general trend in first ionization energy across any period of the periodic table.
· explain why B is easier to ionize than Be and Al is easier to ionize than Mg in terms of the energy of p-orbitals vs. s-orbitals.

· explain why O is easier to ionize than N and S is easier to ionize than P in terms of electron-electron repulsions.

· explain the details of the shape of the above ionization energy chart.

· state and explain which species has the greater ionization energy:

· neutral atom vs. + or – ion

· two atoms in the same family (group)

· two atoms in the same period

· Group II vs. Group III

· Group V vs. Group VI

· successive ionization energies

· second ionization energies of two atoms

Preview Ideas for Next Chapter
· state the definition of electron affinity and be able to write an equation for it.
· explain that the significance of electron affinity is that it is a measure of how much an atom attracts electrons.

· state the definition of electronegativity and explain that it is not a measured value, but a combination of ionization energy and electron affinity.
· state the periodic trend in electronegativity.
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