Bio 2 – Lecture 1
Basic Chemistry
All life is based on elements of chemistry – neurotransmitters, muscle contractions 

? six most abundant elements in human body: O, C, H, N, Ca, P

Others: Na, Cl, K, Mg, Fe, S
? Elements
cannot be broken down into anything simpler and still maintain the same properties
? Basic unit of element – atom
? Subatomic particles: electrons, protons, neutrons (location, charge, mass)
atomic number & atomic mass (Dalton or amu)

**periodic table**

? actual atomic mass = average; isotopes (14C vs. 12C)

decaying neutrons emitted as radiation – beta

half-life (5730), use of isotopes in research (uptake and aging)

electrons:


orbitals, 3D, clouds, max of 2 per orbital, first shell 1 orbital, other shells 4

energy is different in different orbitals



positive charge in middle – which electrons have most energy?  
where does an electron want to be? valence shell

valence electrons are active, want shells to be full – **periodic table**

groups have similar properties because of their same valences = same reactivity
@ isotope or ion:
F (10n, 10e)
Mg (13n, 12e)
Si (15n, 12e)

? molecules & compounds
representing molecules and compounds: molecular and structural formulae


isomers – one molecular could have multiple structural C3H6O2


(CHOH)=CH-O-CH3 vs. O=(COH)-CH2-CH3

single & double bonds – dots & sticks

@ C3H8O   
C3H7Br
C3H6O

bonds = electrons moving = energy
*covalent bonds –valence electrons pass through both orbitals to fill both valences 

ex. water, methane 

single, 1 pr. shared; *double, 2 prs. shared


*polarity – when one atom has stronger pull on electrons than other (water)




this makes the molecule have positive and negative regions



why is carbon so common? most elements for our concern need 8



@ practice N & O (NH3, N2, CO2)
*ionic bonds – cations, anions, how ions occur


salt, sodium has one valence electron, chlorine has 7



transfer electrons completely and then the charge attracts the ions



crystal structure, dissociate in solvent
*hydrogen bonds – polarity of many hydrogen-containing molecules makes 

charges attractive, weak, easily broken

? Chemical Reaction


forming & breaking bonds = movement of electrons
*Redox reactions: oxidation = making more positive = losing electron


reduction = making more negative = gaining an electron


often involves oxygen because it is a good electron receptor (aka oxidizing agent) 


?other elements that would be good “oxidizers”


?good reducers



**NaCl


Use of - & +
NAD vs. NAD+

rust, combustion



4 Fe2+ + O2 → 4 Fe3+ + 2 O2− 


in biology, hard to move just an electron, so H atoms are used as carriers
