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chemistiy: the science that tres td undeystond now
matter benaves by StLAYNS NoW and Mmolecules
benowve

experiment: nigniy contyoled obsexvations designed
vallaate ox InvVondote nypothesis

NYPOLNESIS:a rentative mrerpretation oY explomation
of the opservation

1 T 7V 7 P Py e sy e

observacion and expirimentotion
SCIENtIEIC 10WE 0 DYIef Statement thot SUMmMEYIZES post
onseyyations
scientifie theoYy: o broader ond deeper explainotion £0r
obhservations and 1awsS

what IS tne difference between sCientific 1awWS ond tneories?
SLeNtIfIC 10W NOS heen proved many times and no exceptions
Stientific theovuy nos abroock explanation and ots of evloence

whot Ore the steps of the scent¥hc method?

1. obServaxion

2. hypotness

3. expeviment

Y. form I0WS / theovies

WOt IS the 10W 0f conservation of mass? by Antoine LauoISIer
matter 18 heitner Created nor destroued

what i1s Atomic theorw?
all matterare Composed of Sman,incistucravle particals called aroms

Studying ChemisStYy) requires CUYLOS IEY, COIUIALIONS commitment

( fi e L

what 1s a aerved vnit?
represent £ne precision of o Mmeasvred. quality)
Why ore units Importont?
SO LiE kKNOW WAt the NUMpers Meon / represent

why ore sig £1gs Importont?
S0 we dont 1005€ ox 901N precision during mothematcal opeyahon
- WwNnOt Ore tne b rules?
I all non -zero cigits ore SIYNEIcant
1. zevos between HN0 NUMbers oxe significant
3. trailing zeros that foll after a decimal point are Signifigant
U. rronng zeroS before o decmOl point ave Significant
S. 1.0 W 0) TEYOS ave not Signicant
b. +¥raning 2eros ot the end of o numbpey, but before on impuea
decimau point , are amMblguoLs anad should be avolded

- proctice (nowmany S19- £1gs?) - onsSwey vy
0.28.00 * 0.% 3
b. 3uyuo.tm = b= 4
C. 0.0MLOUL: C.z Y
d. 450,781 cm * a.% b

whot IS densitw? equation?
mass /7 yolume
- practice
0. WNat 1S tne density of 0 BIOCK 6f marie that occupies 20Scnt
ond & Mass of 162497

Wwhnot IS & conuerson foceor?
me relanonship betuseen unirs that 13 USEd 0 ChanNge e unis of o
measured quantity without changing the valve
-use feet toncnes to help understand easiey 1%12)
- practice
0.22.5n to feet =
b. 825 yd to Kilomerers=
remindey : SCientieIc Notation 1S ¢ne Yx 10"

) 4 =
( (](/J7( U5
do the properties change of an element cnange Wihen combwned
with anotner?
€oth compound hos ¥s 0WN properties
the 1aw of constant composikion (discovered by Proust) 1san samples
0f & gIven compouNnad Nave the Same ProPortions of +hew giements
N o chemical formulo, the moge Mmecallve goes firse.
moleculor formult: ¥Ne ACTUAL NuMber of aroms of eacn element
N a molecule of ¥he compounct (C,H;,0 )
empirical formuia’ the SImpuSt wnole-NLUMoLY rotio of aroms of
each element in o compound  ( CH, 0)
aromic elements hove single oromMs as thelr DASIC unigs
molecuior element do hot hoYm ally eXiSt with Single atoms
- OLOFOMIIC MOIeCUIES - WO OfoMS of that element bonded togetnev
. K\, N, ¢\, 8By, O, F,
common home
susrematic naome
naming 1oNIC COMPOUNOIS:
= metral oand one ox Mmore nonmetons
- With DINary 1BNIE CoMpaLNALS (Medal + nonmetal) Kov add
"1ae’ to the enct
s wnen foymmng Cotlons, use roman aumerals {6 SNow tne
cnarqge
namwmno molecvior compounc-s
= +wo (or more) nonmetrous
* prefix,nome + prerx nome ,-1de

( /)? (/77?4(’/(/ 3

whot 1S Mmatter?
oaNnutNING thot occupies Spoce oNck Nas MOSS
-Whot ove the three Stotes 0f matkey 2 (oNnCh thewr properties)
1. Solid = aromn S + molecules ave pocked Close +nowve fixed locotions
0. crystallineg - ooms + molecules arYangect In geometric potterns
b. aMEYphoUs — OrOMS + molecules dont howe (1bNgronge oraer
2. 1quId |- O+OMS + Molecules oue CloSe, mout freely, fix€dvoume Dutnotsnape
3 qsa\s - ofoms * molecules are seperared and Moue Freely,
what |§ O mixture?
composed of 2+ different types of aroms or molecules Combined
= what ove the Ewo types? (ana properties)
0. Nererogencous: difeerent composiions
b. homogeneous: Some composs\:wﬂ Chrovgpout Curform)
whot \S o pure Suosyonce? element? compound?
* pUYe SUBSYONCe: composed of on\y one type of arom or molecule
° element: o SUbSHONCE thot CONNot brake down
* compound. g substance composed of 2+ elements In Pixed proportions
whot 1S the difference between o mixture anc o. Compouna?
KNow tmsT 100k o aefinikions
pnNSicol Property: o praperty GISPIOYed. LHhout CNANGING 1S COMPOSIE 10N
chemical properby’ o property) disployed ony through o COM POsSIEION change
pnysical ChO-V\%gi 0.Chonge WNen yhe Composition does Not changye
cnemical Changt: g change wnen fhe composition does change.
ENEYOY: {ne coposSHy Yo 0o work
Kineric enevgy  energy associated wih motion
potentiol eNetgy: energy associated wirhitS POSIAON OF ComposIoN
Whot are the three common units for energy?
Jovles, call, Ca
exotnermic: fe\eases enevoy
endothermic: gosorbs energy
what IS neot capacity?
e number of neot units heeded 0 raise tne temperature
ClASSI€VINGg motter 1S important
£Ind your OWN practiCe problems If Needed
remperanre < neat

Cgptey H

Democvirus
- whnat he did: first person 40 (ecord +he 1dea of okomMS
0. Mmatrer \S composed of smal, ndwisioie pariicies
Thomson
- d\scoverec +ne evecxron
Rutherford
- go\a fon expeviment
= +he p\uM puoding experiment
a. proved H Lrohg Loy Tnomsen)d
Mondeleev
- wos avie 10 fnd the pattern mine elements
Dalron
-Aromic theovy
Q. eacth element 13 coMmposed of riny indestruckapte parhcies (aroms)
0. axOMS of each element have the same Mmass + orner properties
C. aroms combine In SIMpie, wnole 'UMBEY ratios

what are the main 10eas In the nuckear theodry of an arom?
protonsinthe nucieouws , packed In the yiodle , openspoce + eekrons axsund nucleous

svbaromic paviicies- 5

1. electyon - negotive cnovge exomopie.

2. proton - positwe Cnovoge otomiC__sly o

3. nuetron - Nuetra) Lharge numboeyr

electrical charge Is a fyndime ol

property €4

oNnd mattey IS Usually nuettal  atomicl, 5 o g0

Per10CiC |OW 1S wnen elements ave  YNOSS |

arrangea In oraey of INCréosiNg mass neon &— elemeny nome

the table is organized by increasing aromic #

metals
~ propevties: goed cenduchors, maneabie, shiny
= wheve e+ Sine of the peviodic tavle
nonmetols
~ propevties: sond orgas, Poor conduetors
= wheve: ypger nght side ,negatve tharge
me+al\o\as
= propevr+\eS. mwed properties, semiconductors
- where: 219249 ine thing
what 1s o fomily or group?
athing of elements With similar properties
oW wNere (aikol meeals, alkaline eartn metals, nalogens,noble gases)
oxe on the periodic tovle
1oNn: aroms that 100Se oy gain elecrrons
cation: posiriue Charge
anioN: neqorive cnovoe
\S6+0PES
- percert natural aobundonce : hoW much an element Oppears N NoLure
- nass numbey: protons + nuetrons
e numbey of electrons chanoes

- chemical SUMOON
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wny 1$ chemecol composition importont?
184S VS geter wne howﬁ\lcr\ofom element IS Ina compound

there ore (.022 % 107 oxOMI IN one Mole of aroms

the mass 0F 1mole of atoms for AN element 1§ the same 0.S vhe
elements arowne moss

be obie to use MOSS pevcent ComMPOSIEION aS a conueysion
f0CI0Y between groms 0f an elevent ancdl grams 0F a compound.
watexr\s 11.19°). hydrogen by mass

practice
= how many mercury atoms ore In 5.3 molg of mevcory?

be abie to ao proviems lke thisT ond oet +o moles from grams

conversions'

example problem: (for empirical foymuia)

0. you decompose G CoMPouUNd CONTOINING MITogeNn and oXygen
\N_the 10DroroYy ano Produce 24.5g of nitvogen ond 10.09 of
oxu0en. ( caiculate te empincal £oyMulo)

1. g->mol 2. devide by SMallest numMoey 3. MUIHPW 10 ger wihole #

LmolN
2U.5gN > u-.olgN = LISMOIN — ot M x2 = 20

1.7 N.Os
1 molo
10.090\m°= Y.38mol0 - 5 s Mol OX2= 50
=S
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0 cnemical reaction
- when one occures:
* .cnoNge N coloY
- #ormaton of o Sold * gaS
heat absorbhion onc emission
In 0. chemical equation
0 = 00s
\ wquid
s = sond
00 = agueovs
valoneLnag equations!
Ag3 0+ C -3 0, +Ag ~> 2A0,0+C (0, +Uag
Soluble: dissolues \n Said Liquid
\nsoluble: does Not dissolve
soluble vuies- use ¥he solvbowiyy Chowt but. ..
* AlWONT SoWPIe:
N trate
A cerode
Gvoup ! 4
S yifate = InSolvdle weh Co'lSr?* Ba”’ anal Pb 2t
A mmonwm (costrobear + peanutbutter)
Group1l - |nseluble with  Pb??*, Ho™, Ag"
P M S

precpitation - aq + aq 3 S + aq

ocndbose- agq+aq-> | +aq

90s euolvtion - 0q+aq->qg+aq

redox - m + 0,5 Meta\ = 0, anol tyomsFer electrons
- COMDUSHION - CxHy *+ 07 = H,0+ C0,()
synnesis - A+ B=AB

decomposiion-AB = A +B

smnqle - displacement- AB+C = AC+B

double - disploacement - AB +cP = AD+ BC

) A 7
( (Z(/ﬂ((’/(/?)
stoichiometYy alows Us o predict the amounts of produces
Mmat form tna cnemical Yeaction
LIMiHNg reaCtont: e redCrony fhatr mawes she \ROSk amount of product
tneorerical yeild: the amount of product that can oe made
actual yewa:the omountof product ACTUALLY produced
Xevu.m yeud: acrual weld (devided by) tneoretical yeud
Hyxn ( postive oy neganue) Shows nermal energly flow wnen
ne veochon occurs
9 -3 mois -® moles -> grams
we Jusk NOG o kest ON 1S SO 1'm not gonnd LWnike £00 MYCh | SOYry

ammonium  NH ¥
acetare 2H302

cavbonote €03
perchlorate CI1Oy

chiorore Cl10y
thiovite (‘.l%,'
phosphate 03"
oxalote 0,2
nitroke nb,
nitnire NOg
sulFade SO,
suieire 50,27
permagoanote MnOy
Cyanioe (dV -
thromote Oyt
nyoroxide | OH”



