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The Structure of Atoms
=  Atomic number = the number of protons in the nucleus
=  Atomic mass = the number of protons plus the number of neutrons in the nucleus
* Chemical Elements
o All atorns wath the same number of protons behawe the same wavand are
classified as elements
o 92 naturally occumng elements
o |sotope: same element, same number of protons but different number of neutrons
changing the atomic mass
o When wntten, the number on top 15 the atomic mass and the number on the
bottorn i1s the atomic number
* Electronic Configuration
o 2 electrons in the innermost shell and 2 1n the second and third shells
*  The shells after that can hold up to 18
o Outermost shell = valence shell
» Tends to be filled, chermically stable
»  When filled, atom 5 not very reacthve to other elements (halogens)
» Unfilled = chermicall y unstable and tends to react
0 How Atoms Form Molecules: Chemical Bonds
*  Valence: combining capacity ef an atom that includes the missing or exba electrons in the
outermost shell
=  Compound: molecule made up of two or more different atoms
* Each chemical bond possesses a certain amount of potential energy

* lonic Bonds:



o Gaiming an electron gives an atom an overall negative charge and losing an
electron gives it an overall postive charge
o These opposite charges attract each other and create and 1omic bond
o Cabions = posibwely charged 1ons
o Anion = negativel v charged 1ons {electron acceptor)
* Cowvalent Bonds:
o Two atoms sharning electrons that orbit the nucler of both atoms

o Stronger and more common than wonic bonds

0 Single, double and tnple covalent bond represent how many pairs ofelectrons are
being shared
* Hydrogen Bonds:
o A hydrogen atom that is covalent v bonded to and oxvgen or nitrogen atom is also
attracted to another oxygen or nitrogen atom
o Weak
0  Serwe as bndges
o  Oxygen portion of a molecule has a slightl vy negatwe charge and the hvdrogen
atom has a shghtl v postive chamge
o Formed and broken easily
*  Molecular Vieight and Moles

o Molecular weight ofa melecule is the sum ofthe atomic weights of all its atoms

o Talk about it in moles
Chemical Reactions
* The making or breaking of bonds between atoms
* Energy in Chemical Reactions
o Chemical energy is formed when bonds are formed or broken dunng a chermucal

reachon



o Endogenic reaction: absorbs more energ y than it releases

0 Exergonic reachon: releases more energy than it absorbs

* Synthesis Reactions

o When two or more atoms, ions, or molecules combine and form larnger melecules

o A+ EBE-—2AB
o Synthesis reactions in living orgamisms are called anabolic/fanabolizm
o  Sugar melecules combining to form starch and amino acids to form proteins
* Decomposition Reactions
0 To break down into smaller parts, opposite of synthesis reactions
o AEB>A+E
o0 Beonds are broken
o Catabolism
o Break down ofsugar
* Ezxchange Reactions
o  Actuallya part ofsynthesis and a part of decomposibon
o AES+ CD -2 ADEBC
o0 Creation oftable salt
*  The Reversibility of Chemical Reactions
o A reaction that is readil vy reversible
o Shown bvtwe arrows going back and forth

0  Some occur when the reactants and products aren’t stable but some require
heat/water



