Welcome Chem 30A

Introductory Chemistry
Laney College
Spring 2016 Semester

Scott Beaver, Ph.D. (a.k.a. Dr. Scott)

sbeaver@peralta.edu
— I’'m mostly away from email Fri, Sat, Sun...
— otherwise | usually reply the following day.

Add codes given next week. Please don’t ask yet.


mailto:beavers@smccd.edu

Lecture 1 Goals

Why are we in this classroom?
— Historical perspective on science, chemistry, and technology (Ch 1.1)

Do you belong in this class?

— No previous chemistry experience is required.

— Algebra prerequisite: Math 201 or 210D
* If your math skills are lacking, make that your top priority.

— Math self assessment

Cover the syllabus
— Policies, schedule, grading, study tips
— Be familiar with this document!

— Course materials
« Textbook — McMurry 7t (or any) edition
* Lab manual — from the bookstore

— Follow lab attendance and dress code policies for a passing grade



Where does science come from?
(Not on any exam.)

Natural science is proposed by ancient Greeks (~600 BC)

— Idea that the observable world (weather, heat, rocks) is explained exclusively i in terms of
the natural ‘stuffs’ of our world : '
* as opposed to supernatural explanations

— Scientific progress means improving on your teacher’s methods
— Mathematics enabling astronomy emerge around 150 BC

Scientific method spreads after the dark ages

— Roger Bacon (1214-1294) borrows from Muslims on repeating cycles of observatlbn |
hypothesis, experimentation, and verification

— Galileo (1562-1642) is called the father of the (modern) scientific method

— Descartes (1596-1650) fosters a scientific revolution with geometry and calculus
* Science is contained in 3D mathematical models, not just abstract ideas

Chemistry and physics split around 14t century Renaissance in Europe
— Experimental chemistry gains from Venetian glass blowing

Periodic table of Mendelev (1869) organizes the elements
— Chem 192 picks up from here...




Every thing is composed of chemical
“elements”

fydrogen helium

1 2
H He
1.0079 4.0026
lighium beeryllium - baron carbon nltragen CIRYEn flucrine necn
N Since the 90’s N IR A - I B
Li | Be B|C|N| O | F Ne
6641 @.0122 10611 12.011 14 007 15999 18.998 20180
aogl:m me |:; lurm B ey O n d 2 O O 6 " _'.:;un' E 1:‘;.1\ IJ'I'J.:1.'|5‘I:IUS s:lg.lr :I‘I;;‘e a:lggn
Na | Mg Al | Si| P | S| Cl Ar
25,980 24305 26.082 28.086 30874 35065 35.453 36048
potazalurm cabelum scandiurm titanium wanadiurm chromium | manganase fran zabalt nicke coppar zine galllurn fermanium araenic selenium brommine kryption
19 20 2 22 23 24 25 26 27 28 29 30 N 32 34 35 36
K | Ca Sc| Ti| V |Cr Mn| Fe | Co| Ni | Cu|Zn| Ga|Ge|As| Se| Br | Kr
39.008 A0.078 44 056 AT BET 50.842 £1.006 54 038 55 R4S 58933 58 603 £3.546 6538 65723 T2E1 74.022 7866 75.004 8380
rubldiurm strontium yitrium Zireoniurm niotdum | molybdenum| technetium uthenium rhadiurm palladiurm allvar cadrmium Indium tin antimony tallurium Iodine XEO
a7 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb | Sr Y | Zr |[Nb Mo| Tc|Ru| Rh|Pd|Ag|Cd|In |Sn|Sb|Te| | | Xe
85 468 8762 88906 91.224 &2 906 95.04 [88] 101.07 Weel | 1E42 107.87 11241 114.82 118.71 121.76 12760 126.00 131.29
cagslum barium lutatium hafnium tantalum tungsten rhenlum camium Tridium platinum gold mercury thallium ead blamuth polonium aatatine redon
55 56 57-T0 ™ 72 73 74 [E] 76 I 78 9 a0 81 82 83 a4 86
Cs Ba| * |[Lu|/Hf Ta W Re|Os| Ir Pt | Au|Hg| Tl [Pb| Bi | Po| At | Rn
13291 137.33 174.97 178.49 180.95 183.64 186.21 190.23 192 02 185,08 186.97 20058 204,38 2072 208 .08 [208] [210] [222]
francium radium lawrencium |rutherfordium|  dubniurm | seaborgiurm bohrium hasgium reitnerum | wnunniium | unununium | onunsium urminuadiuem
87 88 89-102 103 104 105 106 107 108 109 110 111 112 114
Fr| Ra| * | Lr | Rf | Db| Sg | Bh | Hs | Mt UunUuu/Uub Uuq
[223) [226) [282) [281) [262) [266] [284) [268] [268) [271) (279 (271 [288]
anthanum cenum | prasecdymiun] necdymium | promethium [ samarum | ewroplum | gedolinium terblum | dysprosium [ holmium erplum thullurm yiterbium
57 58 59 60 62 63 64 G5 66 67 68 69 70
*lanthancids | La | Ce | Pr | Nd |Pm|Sm| Eu Gd | Tb | Dy | Ho | Er | Tm | Yb
138.81 140.12 14081 144 .24 [145] 150.36 151.896 15725 158.83 162 .50 164.83 167.26 168.83 173.04
actinum tharlum protactinbum | uranium neptunium | plutonium | emericiem curium berkelium | califarnium | elnstelnium fermium  [mendelevium| nobelium
89 20 91 92 93 9 95 9% a7 28 99 100 101 102
*actinoids | Ac| Th|Pa| U |Np|Pu|Am|Cm|Bk| Cf | Es |Fm|Md | No
227 23304 | 33104 | 23803 [237 [244] [243] [247) [247] [251] [252] [257] [258) [256] |

Slide taken from “Is there life after CMOS?” by Paul M. Soloman, IBM T. J.
Watson Research Center.



1.1 Modern chemistry is the central academic science*

BIOLOGY
Cell biology
Microbiology
Anatomy
PLANT SCIENCES / Physiology BIOCHEMISTRY
Botany Genetics Molecular biology
Agronomy \ Immunology
Endocrinology
/ Genetic engineering
ENVIRONMENTAL
SCIENCE
Ecology )
Pollution studies MEDICINE AND ALLIED
HEALTH SCIENCES
. _ Pharmacology
CHEMISTRY il £ Nutrition
Clinical chemistry

=

ASTRONOMY

/

PHYSICS
Atomic and nuclear physics
Quantum mechanics
Spectroscopy
Materials science
Biomechanics

S
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Chapter One

NUCLEAR
CHEMISTRY
Radiochemistry
Body imaging
Nuclear medicine

Radiology

e

*Chemistry teachers and
textbook publishers may like
this slide. Other scientists
might put their own story at
the center!



All branches of science rely on
measurements based on chemistry
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In Chem 30A, you will learn basic chemistry principles on which
modern instrumentation and technology are based. You’ll gain
confidence in trusting your judgement over the analysis machine.



Why are you here?

 Anonymously respond with short answers:

— What are your educational/career objectives?
— What grade do you want in Chem 30A?

— How many hours per week do you plan to study,
outside of class?

— Describe any previous chemistry experience.

— Rate your math skills on 1-10 scale
10 = I'm really good at algebra



Let’s take a 5-minute break.

Have a pen/pencil and
blank sheet of paper
when we resume.




2. Graph the equation: y = =2

Math self-

assessment

(neither collected
nor graded)

6. Solve the Shrodinger equation... just kidding.

WHAT PART OF

iB2U(F,t) = (— V2 + V(7 1)) U(F,t)

DON'T YOU UNDERSTAND?
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Let’s cover the syllabus

Policies
— Strict lab policies for passing grade

— You must withdraw if needed
* | don’t drop students, except for no-shows

Materials o v s
— Textbook: McMurry 7t Ed. ChemlStry

— Chem30A lab manual

— Printer access to print lab sheets
— Scientific calculator (no graphing calculators or cell phones)
— Lab goggles

Be prepared... know the schedule.

Understand how your grade is computed.

Apply the study tips for success!!




[syllabus is on the Moodle]



