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Why Group Members Behave Alike

Groupwise Electronic Configurations &The Secret to Periodic Trends




The Principle of Periodicity

Same Group = Similar Valence Shell

TopAll

The periodic table is not just a list of
elements; it is a map of electron
architecture.

Elements placed in the same vertical
column (a Group or Family) share a
defining characteristic:

Their outermost electron configuration
is nearly identical.
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Case Study: Group 1 Alkali Metals A

Group 1 metals perfectly illustrate how valence configuration dictates family behavior. Despite "PA"

drastically different atomic weights and core sizes, every single alkali metal shares the exact same
outer signature.

"« Valence Shel n s 1

Where ‘n’ is the principal
quantum number (the period).
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The Evidence: Group 1 Configurations

Atomic No.
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Symbol
Li

Na

Rb
Cs

Fr

Element

Lithium

Sodium

Potassium

Rubidium

Cesium

Francium
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Core + Valence Configuration

Notice the Pattern: Every element ends with ns'



How Configuration Drives Chemistry A
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Why does ending in ns' matter? It dictates exactly how these elements interact ;

with the world.

Low lonization Easy Electron Extreme

Enthalpy Loss Reactivity
The single ns’ The atom readily They uniformly form
electron is held sheds this outer 1+ ions (e.g., Na*,
loosely due to electron to achieve K*), exhibit intense
shielding by the a highly a highly chemical reactions,

iInner core. stable noble gas and are never found

configuration. pure in nature.




Synthesis & Summary

Same Valence Electrons = Similar Properties

The chemical behavior of an element is a direct manifestation
of its outermost electron configuration.

If you know an element’s group, you know Iits valence shell.
If you know its valence shell, you can predict its chemistry.

Special Exception: Hydrogen
Hydrogen (1s') has one s-electron but behaves uniquely. It can gain an electron to
act like a halogen, or lose it to act like an alkali metal. Because of this, it is placed
separately at the top of the Periodic Table!
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