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diagonul rolationship with siticon, 432, 4327
dissormic motecule, orbetals of, 342543,
WY My
clection comifiguoiion, 250, 28
clectmnedeficient molccules, 309
mtaation energy, 261, 262-263, 265
mmeting posnt, 4340
propenties, 412413
Horon faandly
lenportus reactions, 433
wn formation, 5 |
properties, 432404
Boron tnifleonde
hybeisd arbitale. 330, 332/
Lewis structuee, 309-3101
sobecular shape, 114
polaciy, 122
structure, 607
Boyle, Rober, 33, 133
Boyles law, 153154, 153£ 156
applying, |59
breathing and, 156
defined. 154
kanetic: mobecular theory sad, | 7
molecular view of, 171, 171/
Hoagg, W. H. 578
Heagg. W. L. 378
Heagg eqpution, 374
Fleass, 396
Hreushing, gas Liws s, 156
Henthah thermal vt (B, 192
Bromeresol groes, 627/
Bromide xm, S4
Broomise
diasomic, I86{
ehoctron configurston, 280
oxoacidy, 451
properties, 448451
reaction with sedism, 28101
reactivity, |39
states of, 14%
I vobtuie cell, 690-200
Hromnane wifluoride, moleculer shape, 317
Beomphenol bloe, 6377
Hromthymod blue, 627, 627/
Bewonted, IN,, S8R
Beovsted: Lowry acid-hase definition, S5E-592, 607
Bronsted-Lowry acids, 58592
Huchnumstoriullerese (“tacky ball™), 436, 43¢/
Buffer, Sor Acad-base builer syscms
Bulfer cupacity, 623624, 423/
Hufler mange, 124
Huts (mumezseal toot), 465¢
HButunc
hoiling pone, 467, 4671 468/
conibwstion of, | 3
conststutional isomers, 4671
forumula, 4671
foomuba noet models, 59
properties, 4671
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Busoo hutsers, 714,714/
Buryric acid, 480y

c

Catmimm, m nached-cadmiun (nuzad) teery, 715
Codimium son, S4

Caksite, 374

Calonel, 712, 713

Calorbe, mumrithowal (Caly, 194
Caloesc (cal) (i), 193
Calorymetes

bomb, 200-201, 200
collee-cup, 198200, 198y
definod, 19K

Calorimetry
bomd energy values s, 290
constant-pressure. 198200, |94/
comsiant-volmas, 200-201, 200¢
specific hoat capacity and, 197-19K. 9%
Culyin, Melvin, 781
Cuncee, nudiation thempy foe, 782
Candels fod) (umity, 14
Capelarity, 370 370y

Inclex -5

Lewwn symbol, 279

meling point, 434

ke of, 72

inolecubne stability, 461

o sctwork covalent salids, 381, 381r

orpanic compounds, 437, 4357/

iy periodic tble, 44

phase dlagram, 434, 347

propetties, 434116, 400401

radiosctive decay, 773

endlocarbon dating, 774-776

sheletonn, 462464, 4631

standard enthalpy of femation. 20%
Carboy compounds, naasng, 461
Carbou dioxide. 437

s “blowing agend,” (63

capture and sequestration. 208

dpuile moment, 321

dry ice, 352, 360

Uolbinng peoisst, 306
formution, 437, 354-535
Law of multiple peoportions, W
sodubility in waser, 960
mxicaty, 757-758
Carbon onides, 37, 18,437
Carbon tetrachionde
bodling postit clevation contant, 4112
freezing poiol depurossion comant, 411r
podagity, 221
specific heat capacity, 19
Carbonate bufics, 625626
Carbonute ion, $6¢ 307
Carbonutes, 430, 4] 437, 008, 614639
Caboosbeionn fonmula, 405, 4y
Carhoayl flanctions) g, 479, 7%
Carhonyl siltide, 322
Carbonylate loo. 480 -
Carbonylic acids ]
defined, 480
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Catalyst, continmed
heterogencows, 532, 53AL 533, SM
homogeneoes, $31 532 €31, 534

Catalytic comvener, susomobile, 643

Catulytic hydrgenation, 532, 532/

Caterastion, 417, 460

Cathode
baszery, T13-T16, TIZETI6
definad, 6902

Cathode half-cell, 655, 711

Cathode rays, 3940, 40/
Calhodic protestion, TI8, 71N
Catitm-¢lectron paiss, 778
Cations
common, 342 56/
complex, 45740
defined, 49
iomic i, 265270, 269¢ 270/
maln-group, 266 268
metal cunions as Lewis acids, 808
namang, 53
salts of weskly scxbic cutions sl weukly hose
ambons, 605, 606
Cell poreninl (£, 697-713

dofined, 697
stusdurdd cell posential (E74), 697700, 1099¢
T0E-T13
valteie celly, 697-T08
Cellulone, 456-487
Celsius ("C) temperuture scale, 18-20. 10¢ 10¢
Cament. specific heat capacity, 198
Conth. (prefla), 15¢
Centemoter (om) (unit), English exuivalem
ol 15
Cormm stalfute, 401402, 4027
Cesium
womic clock, 20
propertics, 477429
Ceslun bromide, 119
Cenlann jon, $4
Cety) palmitae, moleeslas structue, 481/
CFCs (ctilomuorocucbom ), 437, 533-534
Chadwich, Jumes, 4
Chain reactlon, maclear reactions, 767-7%7, TR/
Chsin-reaction (chain-grmth) polymers, 484
Chair comformation, of cyclohexanc, 366, 466/
Chalocite, 92
Change in enthalpy (M) Sev Enthulpy
change (AM)
Churge, electron, 041, 404 41 43
Charge density, 398
Charge distribution, in polar molecules, 116, 116/
Clurge-faduced dipole forces, 366, 39
Chardes, Jucques A C, 154
Chacles’s luw, 158156, 155/
beeathing and 156
defined, 154
kinetic-oolecular theory and, 170
malecular view of, 172, 172/

x-mty diffraction analysis, Y78, 374
Chemical bosd, 49, Ser alw Bonding

Chemeil change. Ser alvo Chemical reactions
bood encrgy sl 290-29)
compound beoken dewn by, 14
described, 4-5, 4/ 6

Chemicul elesnents. See Blensentis)

 Chesnicul oguanone

ot nas-tmieiber rebstiombips, Y1-03 91/
ugueoss sonic rescthoms, 120-121, 121/
bulsncing, 56-89
defined, §5
molecular equation, 120, 121£ 128129
ot junse equation, 121, 1211 128129, 130
products (er Producis)
reactanis (s Reactants)
Ibermochemicul equations, 201-202
total komic equation, 120, 1214 128129
visuatizing, 85, 85/
yicld 9794
Ohemical aquilibruam, 543, Sev atwo Equilthoum
Chemical formulas

hydrastes, 56, $7¢
metals that form more than one lon, 53, 55¢
monatomic, $3-55, 54, 5S¢
oxoanious, $6
putyutoesic, 56, 56¢
s pereent from, 7TH-79
modar musses frons, 73
misloculue formula, 60, 81 -84
molecular masses from, 5560
strucsuenl fonmda, 60, 80, 84, 8%
Chentical kinetics, 498-534
Chemical numes. Ser Nomenclature
Chemical problem solving. See Probilem solving
Chesical pruperties, See abio ndividu! chemical
viemenity
defined. &
umnsition meads, 741742, T4 Tale 742
Chemical reactions. See sl Chemical equathons:
ypwedfic reacnony
ackl-basc reactions, 125-111
anoant-roves-aber relatiombipe 91-03
Agueos iomic, 120121, 1217
combinstion resctions, 136
coupiing of reactions W drive & nonsponiancous
change, 873674
decampesition, |37
deflped 4

dehydetion-condensation reaction, 444, 400, 481,
A%A_ 480, 290491
dnplacsmem reaction
defined, |37
doable, 123, 124, 157
metathesis. 123, 123/ 128137
axidation-reduction, 137-139, 1382 139

climination reacthons, 473, 474, 476
codothermic (vee Endothermic processes)

exotheriie (tee Exnihentio processes)
law of mass conservation, 35-36, 3%, 39
Lo of wwhtiple proportione. 37, 3. 39
maws difference i, TH3
neutrallzation, 126, S§0
maclear sesctions onmpared, 764, Todt
addition reactiony, 478, 474, 470, 454 48&
elintination reuctioon, 473, 474,476
uihstitition resctions, 473, 474, 476, 478, 480
precipitation ractions, 122-125, 122£ 123£ 120
radiusctive tracer e, TRO-THI
mie (s Heaction mte)
sodins (see Redon reactions |
reversibulity, S43, 339
side reactivus, Y7, 977
solution soichinmetry, | 13- 104
standant entropy of reaction, 664-665
sinchsnmetry (vee Sialchiometry |
titrurion (see Titrstion)
visaalizing, K5, 8%/
water
polar pature of, 116, 116/
g i solyent, 1 16-120
yield, Y708
Chicrmical reactivity, somic propertics and, 265-271
Chernestry
analytical (see Chemical snalysis)
central theme in, 6-7
defined, )
Chemubny] disaster, 778, 789
Clurul molecule, 465460, 4687
Chiloratiall process, 722-723. 724
Chiarate ion, 56¢
Chiloride jon, S0, 30f 54
Chlonne
covalent and van dor Waals i M2
covalent radiug, 258/
dimomic, 2867 295, 296, 297/
wlectron confipuration, 292, 2422 253
jon formation, 50, S(0F
woacids, 4514
omone dopleton aod, aoms of, 533533
propertios, M, 34t 204, 297 448451
stamdurd enthalpy of farmation, 208
Chiloctne dsoxide, 451
Chisnne monosade, 333534

Chiotoform
boiling point elevation constant 4118
formation of, 292-293
freezing point depression comstant, 4111
imermolocular forcen, 393/

appenrance of, T34

chmmind 1) and (111), $5¢

alectron configuration, 253, 254 TR

vidation states, 731, T4 T4l

T woltwic cedl, 696
Chromosomes, 491




Cintnans bsomers, 466470, 4706, 74K, 7404 749
Clauslus-Clupeyron equation, 158-35%
Climate change, 207209, 20/
Cloek, atomic, 20
Cobalt

sppearancs, T30

cobul(TTy msd (111), 85¢

electron configuration. 2444 710

oxubuion ststes, 741, 7410
Counu)m mmau,wu

Cd-hm)chln&hh:uh,&u.'l‘ﬂ
Cocaine, malecular simcture, 4771
Coffec-cup calormeter. 1UK-20, |98/
Cobesive forces, 570, 370¢
Cultagen, 489
Culligative propertics of solutions, 4084 16
boiling pont cievation, 410411, 4104
A0 402
defined, 408
clectiolytes, 408, 415416, 415/
Iractonal distillation, 415
freezing potnt depressdon, 4104 411212, 41 1¢
nonclectrolyses, 408-411
ominotic pressne 412-413, 413
wolute moker muss und, 413414
vapor presaire lowering, 408410, 4007 2 )0y
Collssion theary, 519-522, 51965227
Collisiom
enevgy of, S00, MXy, 320-521, sxy
feequency of, 300, 520
Color, 742, 742 752, 752, 7524, 754, 7547
Comibnination resctions, 136
Combised gas law, 153
Combastion: See also Foels
Mriodogical respiration as, 140
e, 139
culcubating hest of, 20)
fosil fuels, 207-209
gasoline, 193104
glocose, |40
methane, 292, 2907, 655
octanc, 88, 194, 1947
propane, W01, %, 665
o redos resctions, 134
Combustion analysis, 8334, &Y
Conmanon-lon effect, 618-622. 637-638, 635/
Complementary color, 752
Complexes. See Covedination sompeutsds
Comples jons, 743-750
coodination compounds, TAL750, T4V Tad
conmdsmution nsmber, 744
crystal lleld theory, 752
defined, 643, 743
foettiation, 633645, 644/
(ormuilas und numes, 745-747, Pi6e
poometry of, 744, 744y
ighospan and kw-spin, 756
momeninm, 747-750, T47£-2490
precipitates, solubiliy uf, 648646
vailence bond thoory, 780-751. 750 751/
ocubedrul compleses, 750751, 75y
square planar complexes, 751, 751/
seteshedral compleses, 751, 751/
Compemition, §
Compound(s)
anoansmass-msnbor conversions, 76-77, 6/
chemical formulas, S3.61
covalent (aee Covalent componnds
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delioed, 33 M

depiction of, &0

elements distinguishal from, 4-35

fixed rutios, 34

foemathon
covilent compounds, S1-52, 511 1324 133
hontic compeumds, 40-51, S0¢ 112 ) 327
from polyassmic ioms, 52, 57

lormula of mkaewn, determining. 8052

wonic (see lomic compotnds )

law ol multiple proponions, 37, 34, 36

e fracnon, 36 ;

miixtures distingsiished om, 34-35_ 61, 61/

medely, 60

molar mas, 73

imolecular asass, “4-60

moles of, determining, 7)

nustiing, S0

axidation nember of elements in, 133-134, 134

from, 100-101, 101
Concemtration, 404108
from acil-base tieation, | 30-13)
cell posonstal and, 708-712
converting uit, 46407
dotimed. 99, 404, Ay
diduning & saiution, 100- 102, 1015
effect of change oe equilibeiune, 563-465, S6
capresiag In molanity, %
= hsemive progarty, 99
s peroont [ Sdw/w) |, 400
molality, 404408, 404:
mularsty, 4064, 4040
mole (mction, 404, 305406
et by me, S04¢ 805
parts hy volume, S04, 405
0o law, 519
reaction direction prediction, $53-554
reaction ruses aned, S0
umins of, 404406
vistalieing changes i, 102
wlume peroeut [R{wiv)], 405
weak-achd equilibesm problem solving,
S50
Clincentration coll, 710-712, 7101, 713
Condemation, 352, 1534 355, 357
Condensation polymers, 484484
Comdensed clectron confignmnion, 251, 252
283, 354
Condenpad lurmuds, 468, Sty
Condered phascs, 351
Conduction basd, T3 TRy, 384, 384/

described, J82- 384, IR CSer alus Plectriesl
coductivity )
for reacthon mte messurcoent, S08
Conductors, 384, 3347
Conjugzte acid-base pair. SH-$92, 90 S91(,
SO0-601, 619, 625
Coaservution of energy, 7. 191, 654
Comstant peessanc calonmerry, 196200, 19f
Comstant volune caluciwtry, 200201, 20y

Indus -7

Consttutiona] (structueal) isonvers., §5¢
allanes, 447, 4671
conrdination compounds, 747-74K.
T4 T4y
definod. 84
infrared (IR) spoctrncopy, 259, 25%
mumber of, 34
Controlied experiment, 9
Convenmm tacior
AU T ldse- numher
T 9L 9L 100, 10y
Avogadm's mumber. 7477, 74 2 91,
YIL iy
choosing, 11
sonstructing, 10—
dofimed, 10
molanty as, 100
ShEnglish equivalent quantities, 15¢
use b calewlutions, 11-13
Cuooling curve, 354-356, 354/
Coondinate covulent bood, 750
Coontinatnon compoueds, 743-750. See alw
Tramsstion mesal complenes (coondination

Componndy )
bacdentate Nigande, 744, 745¢
dhictse, 74
comples lons, 743750, 743/ T44r
camponents of, 743, 43
constitutional Iwmicn, 347748, 7407
coonfinatkn iserers, 747, 149
coordination nambxrs, 374, 375/ 376, 74
counter jous, 743
defined, 743
donor monm, 744
cnantomers, TAK-T4%, 740/
formulus uod namex, 745-747, 746¢
FEOmEIne omens, THK, THRL T4
imerda, 747-750, 7471740/
ligands, 7437501, 745¢

M-,

Coontinution mumsber. 134, Y754 370, 744
Copolymer. 484
Copper
appenmnce, TW/
o concentrtion colls, TI0-T 11, 710
coppest|) s (11), $5¢
eubne eryseal structure, 370, 37K K17

Ouddaiion satos, M1, 741
roasting, 9103
specific heat capacity, |94
ey, 91
i voltnde cells, (R340, 693, (AL 608,
GURL TOO-TR, TIR-T10, 700
T19720, 71%
Copper( 11} nitrate, 119
Copper(l) onide. 9193, 674675
Coppentll) exide, 168
Copper sulfuie, S6
Coppertll) sulfuw: peatabydrane. 742/
Copper(l) sulfide, 91-92
Clane clevaons, 256
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Corresion, TIE-719, 7177 TV
Comaic rndintion, T8O
Cowdonsh (C) (umiy, 697
Coubomb's baw, S0 234 202, 15§, I62. 393, 38
Cownter jona, 743
Coupling of reactions, 6734675
Covalent banding, theatdes ol, 126345
molecular orhital (MO) theory, 338-345
i trmsltion metd conspounds, 242
valence (VH) thoory, 320338
Covalen bonds
o encrgy, 284/, Z86, 2670, 290-293, 2911 29
Bond length, 286, 2847 2877, 188
hond onder, 205-206, 287, 307308
banding pairs, 259
coordinate, 750
definel, S1, T7H, 285
douhle. 295246, 286¢ 105306, 314, 336, 2364/
337, 337L 465470, 4TR-382
ehectron diutribation, 116
cloctronegativity, 293-206, 2047 2947, 297/
formution, 27K, ITHE 204285, 2R/
intermolecular foroes compared,; 163
June pairs, 285
molecttar arhital theory (see Molocular orbisd
(MO} theory)
nonpolar, 295, 2957
polaz, 204.206, 208/
potyntomic o, $2, 52f
propertics, 285288
single, 285, 296, 2676 00308, 335, 1347 357,
I3[ 464460, 374, 4TO-ATH, N0 282
strenyth, 286, 284
trigie, 286, 287, 336, 334, 337, 337/ 470,
AR2-483
vilence hond thoory Cree Valonce hood
(V) ibeory)
Covalent compoonds
defined, 49
formanion, 51-52, 51
by redox resction, 132/ 133, 136
nfruend spoctrmcopy, 200, 289¢
loale compounds distingished from, 52
melecular covalant sofide. 288, 288/
network covalent solids, 289, 2897
musmerical peefizes, 36, 5
oxidation nmmbers, 151
properties, TRE-20
in warer, 120
Covalent hydrides, 427
Covalont radius, 258, 2387 28674 362, 337
Critical mass, 787
Caticul point, 361, 3617
Critical pressure (1), 361
Crital semperatare (7,5, 361
Crutzen, Psal 1,533
Cryalin, 723
Crystal fickd effect, 753
Crystal field splisting energy, 753757
Cryutal fick] theory, 752-757
color and, 752, TSI 7528 TS, TSy
crystul ficld splitting in csrabedinl and square
plasar compleses, 756757, 7864/
defined, 753
o, wrbitals, 753, 753 754, 754f
high-spin complexes, 785-756, 755/
lowespinn complones, 755-736, 7557

spectrochemical sones snd, TS, 7547
splitting of arbitads in un octsbedral feld of
ligunds, 752753, 75y
sz planar conplexce, 756757, 78
wirongheldd ligands, 753, 755, 7857
tetruhednal comgilexes, 756, 756/
sy Obleale, 753, TSI 784, 784
weak -fichd ligands, 753, 753, 7557
Crystal luttiee, 374, 3745
Crysal vioke, 677/
Crystalfine solud
wonue ralius determmmtion, S78, 37
coonlinstion numbee, 374, 3754 376
crystal lattice, 374, 774/

metwork covalest, 370¢, 301382, 381/
umit cell, 374, 374/ FP8L F76, 3T 30N, 5T
x-tuy diffraction wnulysis of, 378, 3787

Crystale. Sev Cryssaliine solids
Cubic centimeter (cm’1. English oguivalent, 15¢
mmmmm{w wy
Cubic decimeter (dm'), English cquivalent, 15¢
Cubie mener (m's 15, 1%
Cushvic it cell. Sew Uit ocll
Curie (C1) (uai), 772
Current. See afvr Elcctries! condocrivity
fotie compounds und, 283, 2537
measiring o find change. 726-727
phosoclectric effect and, 221-222. 222
Cynrate won, rwnnnce forms, K5
Cyunide o, 56¢. 437, 482, 608
Cyclic hydmecarhane, 466, 466f
Cychoallancs, 466, 466/
Cyclobutune
decomgumition of, 513-514
molecular structise, 406/
Cyclohexane, moleculnr structune, 466/

lopropane
hall-life, S17-518
mislecular tracnare, 46
Cycho-Sy. 446, 440/
Cychoern socelerstor, 777, 770/
Cyseine, structure of, 487/
Cynmine, 401

D
o Block, 472, 737, 7374 738 See aluo Transithon
clemonty
o bsomer, A6
o Orbital, 235-239, 2397
defined, 238
oehitul overtap, 329
splitting of orbitale in an octuhedral field of
Hynode, 753-753, 15
Ducron, 485
hadiate, Johe, 37, 49, 165
Dulton (Du) (uiit), 44

Dibion’s Lave of partial peessures, 165166, 414
applying. 166
kinctic-mulecular theory and, 170
molecular view of, 172, 17

Deta Y

Davissan, C.. 230

Dee Broghie, Linily, 229

D Broghe wavelength, 229-2%), 24k

Debwe. Peter. 321

Deyye (1) (amit), 321

Dec (munerical root), 4651

Decy (prefia), STr

Duecune
okl pesing, A0KS
formuda und modol, 59¢

Decay eomstant, 772778, 7710

Decay rate, 772774

Decuy senies, 771-TT2 771

Deci- (profix), 15¢

Docisteal poine, signdficant figures ad. 21

Deka (prefie), 156
Delocalization, chectron, 278, M7, 138, 383 384
Demucritas, 13, 38
Deymiey ()
ulkali mezals, 428
alkaline carth metals, 431
b fusmly clemenes, 432,430
calcribating (tom mass uod volume, |§
carhon fumily eloments, 418
uf conumon sbstances, 17/
defined, 17
o, 150, 162164
halogen fusly shotnents. 440
o kmenmive peoperty, 2
nitrogen Gunily clesnents, 440
noble pries, 453
oxypen (unily cements, 445
1rnnsithon clements, THY 741
units of messirensent, 17
of wuter, 372-373, 372/
Deoxyriboaucieic acid. See DNA
(deorsyribonmclos: acd)
Deoxyribose, 490
Dhposttion, 352, 353
Deerived umins, in 51, 14
Deesiterimm, 789
Deuterons, 776
Dittrnwetisory, 464 |
Di- (pretin), 577
Diagoanl relstimships i the perodic tible.
452,48
Dlamaynetisn, 269, 2090 343044, 3430 340 740
Dimmond, 434, 434/
covalent booding. 289, 280/ !
ermpy, 663
properties, J81. 381
Dinstereommerns, 748, See ifso Geometric ssonsers
Distomtic molecules
oot polasty, 120
detinad, 33
clements as 51/
fowmation of, 51
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Dichilommethanc, dipole-dipoke fires u, 391
Dichmaate jon, 56¢, 659690, 741
Diettiyl ether
borling pomit elevution comstunt, 41 1¢
Ireesing point depression constant, 41 )¢
infrared (1R) spectroscopy, 280, 289/
nuarface temsion, Sl
vapor pressure and wmperstarn, 3584 1590
Diffraction
etined, 220
wlestron, 230, 23y
wave, 220, 220¢
xeny, 230, 2304 37K, 378/
Diffraction paticen, 220, 22
Diffusion, 176
Ditrysroges phosphiate hon, Str, 434
Diishiune, 341, M1E 383, 383
Dilutlon, of molar solotions, 100-102, 101/
Dimethyt ether, K51, 364/
Dimcthy lamine, $96..599
Dumcthylbenzenes, 472
Dimcthy lbatane, 368
mothy tormamude, molecular sicrare, 482/
Dimethy hvethanaemite, molcoalar stocture, 282/
Disnethylpronane, 467, 4677
Dinitrogen persoxide, 266, 442
L4 5400, 553554, 657
Dintrogent trioside, strictures and propermics, 4425
Dinitrophenol, 627/
Diipole moamens (i), 321, 104, 3ads
Dipole-dipale forces, 363-364, 3631, 364/
393 Wy
Drpole-induced dipole farces, 363, 366, 393, 91/
Drtecthon of reaction, $52-854, 5527 341562
Disacetaride, 446, 4867
Dismiegrtion seties, 771, 771/
Dispersion, of light, 219-220
Dispersion force, 3634 366-367, 1674 39, 93¢ W8
Displacement reaction
defined, 137
doubile, 123,128,137
metathos, 123, 1234 128, 137
onidation-rebuction, LI7- 139, | 34¢ 1397
single, 137-139
Disproportionation reaction, 442, 449
Drwsociation. See st Acid-Rssociation constan|
(K,); Base-dissockstion comstud (X))
acuds, 126-127, SB0O-S83, 381 £ 597, 599-600,
6194622 610
hascs, 357001
ol joos, 117-119.117F
Dissolution
costlent compounds, 120
Wispersal of particle energy, 656
enthalpry change, 397400, 3984 3994 300/
cutropy chaape, 190400, 6616562, 6627
S componmds, 117119, 117
soluthon process, 397400
Distilldion, fractional, 415
Disulfide beicge, 450
Dvison, significant fgures sed, 22

w«w&mmmmwu
Diostior uteun, 744
Deoabdle boads

alhencs, 465470

wnmatic hydrocarhons, 471272

Pexut angle, 314

bond cueryy, 287¢

hand length, 287

bomd cndee, 245208, 2577

defined, 285- 236

funszional groups with, 478429

Rancniomal groups with single and douhic honds,

RLITER e

Lows strucnass amd, 35 X6
M o) boad. 3136
shgma (1) bood, 350
Dowble helis, DNA, 491, 491/
Double-displacement roaction, 123, 128
Downs ceil, 721, 2215
Diry lee, 352, 30
Duetile, 363
Dynarnle exeilibeimg, 357

£
Effective collinin, $22, $22¢ -
littoctive mackeus charge (Zgg), 248, 25K, 261,
260,27
Ellwson, 175-176
o, Orbitabe, 753, 7534 754, 784(
Emsicin, Alber, 22
Electric cusvent, unit of ineastsement. 14
Elecerical condictivity
ion mobility, 283, 283/
Jonie salutions, 117, 118
of meeals, 382, 383, 384
Electrical work. 705713
Electrocumlys, 716
Electrochemical cella, 688, 642, 692
Filecrrochemstry, 687728
batteries, 713716, 711y
el potential, 97713
conodion, 713719, 718
delined, 688
clectrochemical cells, 688, 692, 09
slecaolysia, 137, 720704, 7214 123
clectrolytic cclin (see Elecuolytic cells)
dlectrorefining of coppes, TI-725, 7281
free energy and clectrical work, 705-713
palvanic colls (see Voltaic celle)
walution of wlumiam, 725-726, 726/
rodux resctions, 688-T08
woltaic el (aer Voliac celln)
Electrodes

defined, 662

Inoctive, 645

lon-spevific, T2 7122

PH meter, SBY, SRR/ 711713, 71/

valtalc cell, 692 whsels, 6uyf
Electrolysin

ol squeos sult wilutions, 722-T34, 72y

docomposition, 137

defined, 720

Faruday's law of, 726-728

overvolge, 722

prechcting products of,. T20-724

ol pure molien salle, 720721, 721

storchiomnerry, 720724, 727
of water, 721722 721/

Electrolytes
ncils and bases an, 126
coondination compound . 743
dellnod, 117, 408, 642
stong, 126, 1265 408, 415416418/
weak, 126, 1262 408

Eloamilytic cefls, 719-728
ampore, 726
agueoys sall solistions, electlyus of,

M IUNY
consrructun and operaton, 716-720
defived, 692
nonmstandand hadf-cell potennals, 72172
overvoltage, 722
e aiten salt, electmlysas of, 720721, 721
stoichiometry of eloctrolysis, 726-728, 727/
vt cells compared, 692, 6924 70, 7200
watex, electrolysis of, 721-722, 721/

Eloctrolytic decamposition, 137

Elocuomagnetic radiation. 217-219, 2187

Electromagnetic spectrua, 208, 218/

Hlectromotive fiece (emf), 697

Electron (¢)
churpe, 30-4 1, 400 45, 43r
compound formstion and, 49-52
W curent, 220-221, 224§
et Broghie wavelength, 230, 2400
Uetined, 43
delocalieed, 2TH, 307, 33K, 382. 383
diffractivn patiern, 230, 230
discovery of, 39-4|
encryy, 224227, 2945
filling onder, 249-256, 240 2556 339
e (oore ), 256
o, 0,41, 4%

Millikan's ol drop experbment, 404 |, A
ouicr, 256

produble location. 232-2M, 233/

Aquantum aombers, 234-236, 2340 246-247, 2471,

299251, 49
iy, 229
vakence, 256, 277, 7R, 285, 304, 110 JH2-384
wase matues o, 229251, 24y

Elocrron uffimity (BA). 263-204, 2644 277( 293n

Elcetion caprure, Tite, 767

Electrun cloud represetution, 233, 237,

pLY/ ALY

Elecuom confgemiion
alkali metals, 427, 428 420
alksiine canth motaks, 431
atoumic properties sml, 258.27 |

wommie skee, 258-2601 2584260
clectron ulfisity, 263-264, 264/
Jonization energy, 260-263, 2011, 263/ 263¢ -
nfbun poociple, 749
buton funnly chements, 412, 413
carhon lamily clemones, 435
condensed, 281, 352 283 244
dofined, 246

dotermining, 257

filling onder, 249250, 24497, 245/
within groaps, 252
habogen family eloments, 4440
Hund's nile, 250251

mayretc propermics, 268208
main-group clements, 254, 2554 256
rak-group ons, 266-267, 264/
many-cloctmin s, 246-24

of modeculen, 340
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Flectron configuration, cpmtmued
nitrogen family elements, 440
noble gases, 453
notution, M9
orhital diagram, 349.257, 2521 253, 254/
uaygen lumly chemeny, 343
Pened | clements, 245-250, 253/
Penod 2 clements, 250-251, 253
Poood § elements, 251-252. 287 283/
Period 4 elements, 253, 2541
periadic table s, 240257, 255
principles, 254-256
trsmsition lements, 293, 254, 254
tratmition metad lons, 208, 2068/
trassithon metals, TIS-TI0, A%
Electrom deloculization, 334
Flectron demaity contoue map, 285, 285/
Eloctron denaicy dlagram, 233, 2357
Electron density distributhons, 2851 205/
Eloctmn donsity rehef map, 237, 237/ 285, 285
337,33
Elocwom distribution, in covalent bonding, 116, 118/
Electron iicroscope, 210
Eleceron padr. Lewis scid-base definition sl
o07-60%
Electrom possling sl metallic bonding. 278 278
Flectron repulsion, 247-248
Eloctron siaring, sod covalent boading. 278, I7¢
Fhectron tramafer, iomic bonding and, 277, 278/
Elcctron volt (€V) (i), 784
Elecuon-deficient atmmwmolecules, 308-3 111,
T
Electuo-dod farmda, 60
Elecume-dot symbols. Ser Lewls structure
Flecrosegativity (EN), 200206, 204/ 205¢ 297/
achd strength and, 602, 6027
ulkali metals, 4258
alkaline exrth monals, 43)
amnenle ke uned, 204
boron fumily clements, 431
carbon Gamily elements, 415
defined, 293
electron allinity compared, 293n
hulogen fumily elemenia, 345, 439, 450
nitrogen {zmidy elements, 430
noble guses, 453
oxldation tumber. 294, 309
wcygen) fumily clementy, 445, 446
Pauling scale, 204, 204
periodic tremdy, 204, 204/
uamsition ciemenes, 739 740, 740¢, 741
Electromegativity dilference (AEN), 205204,
2088 297
Electro-piosp armangemesss, 12313 314/
Elocteon-pair dedocstization, 307
Flectron-sen moded, 382
Edoctron spin quantium number, 340-247, 247¢
Electmerfining of copper, 724-725. 725/
Flectrostatic encryry, Coubumh's law and. 282
Electrtatic forces, 7, 247-249
Elemesnini. Sow aleo specihic oloments
umound- pss-ausmber conversiom, 74-76, 74/
atomic mass, 4346, 73
wombc umber, 43-44, 347 47
stone shee (see Abomsic slee)
calculating s of in 8 compound, 3637
aompoand, fonmation of, 40-52
compounds and mixtures dsinguisbod (rom,
EFeR L)

Diulon’s stomic theory, 37-59
defined, 13
elevmm configaration ¢see Blectron
condigisation)
jonization cnergy, 200263, 201 £ 2671, 265
fcanpes, 4246, 45/
Taw of mudiipic progostions s, 77, 38, 19
b spectra, 223204, 220/ 224/
s mamsber (AL 43,44, 447 47, 768
mass percont (mass %), 3, 7774
mikat 1, 73
wsobecules, 35,314 S1, 514 SY
modes of, detenining, 73
oxidation pumber, 133134, 134/
penodic table (e Perodic tubile)
prodicting lon forme, $1
0 redo peactione, 13614
refative womio mass, 44
specific hest eapacity, 1942
standand mate, 205
symibl, 4344, 44y 47
nace, 157
\rmenniuen, 777, 717/
Element uxide, scxd-buse behavior of, 265-266, 266/
Element symbol. 4334 341 47
Elemontary reactions (slegw), $26-525. $26¢
Flimination rescthons. 473,474,470
Fimnel s, 7000, 7004
Embalon spoctram, 228

of ionic compourd, 277
wolecular formuls refstionship, £1-82
Enantiomers, 468367, TAB-T49, T40f. Sew alws
Optical Lotiens
i poimt, tisration, 130, 628
Enduthermic processes
bond hezakage =, 256
defined 196
enthulpy change, 196197, 196
enthalpy of reaction (Al ). 291
cntmpy change m the suroandings, 865
phwe chanpes, 152
woliation process, 3U7, 208 200
spontancous, 655, 66TL 66K
Frul-to-end overbage, 138, 337
ane (suffix), 469, 475¢
Energy
activation energy (F,), S20-528, S0 321y, S2%
S48 SN 8
of wom, 221, 224227, 125 32
blackhody radinthon and the quantiration ol
emaigy, 20-221, 22n
bond encrgy (see Bood encryy)
collisson, S00, S00f SX5-521, S2¢
conlervation ul. 7, 193, 654
Coulomb’s Liw, S0
crystal-ficld splitting, 753-757
defined, 7

disporsal of, snd cntrogry, 656-657

electmunagnetic. 217-210, 218

electron volt as umit o, Thd

electonuttic, 252

fitsa ionization coergy (e First ionszson
enerpyi

forme wsd mdervomvenaun, 189195

froe (are Free eneryy )

froe enengy chunpe (s Free encrgy changs)

Ciibibw free snergy, 0068

of Hz msodecular oetsitals, 139

heat, 18, 190, 195, 19\

intercomversion of wass and eoergy, 755786

mtermal crcrgy (£ 196, 1907 194, 2900, 654

jomieation enenpy (1ee bnkeathon cneryy (1))

Kinetc emergy (B4 ), 7-%, 80 170171, 172174,
189, 2001, 351, 353385, 399, 6l

faimce, 2R1-202 203/ 398000, 3006 479, L9

atier distinct from. 219-220

Jear (ywr Nuclear f Nuscliear fush
pairing. 755
potctitiul eoeryy (£, 7-¥, W4 199, 290, 351
LA LAY
quantization of encrgy, 221, 656
radliant, 217
valar, 208

s stae function, 194-198
of system, 1457 189195, 190510
thermal, 190
wmuts of, 103
wave-particle duality, 229-231
wirk, 159, 190105, 192/
Eneryy diagram, 190, 19
Energy tranafer (coerpy change. AX)
doternsining Chunge in inteenal Kyvtam energy,
10310
8 hauty 190, 1917
e fidependonce of, 194194, 1894f
sy comventons, (92r
A il fromn = system, 190 19X
s work, 191192, 19
Energy-level dlugram, $20, SXY
Encrgy-level sphiting, 247-249
Fatubpy (1)
hond, 246
detiood. 195
endithermic procewes, 196197, 196f
enthalpy Eunan, 196-197, 19/
cwnibennie processes, 106197, 106/
o stxe function, 203
Enshalpy change (AM)
calartmsotry, 196201, 1985 200/
Balined, 195106
encryy change comparcd, 198
enthalpy of reaction, 290-29%, 914 202/

Haws's low, 200204
phise changes, 152-333, 353
wign, determitsing, %197
spomitaneous claangs and, 655
stunciand enttialpy of Formmtion, 208-207,
205e. 206/
standan] enthalpy of reaction, 205207, 206/
stolchiometry of thermochemical oguations.
201200
Enthalpy dingran. 106197, 1964 I98L Y97 400/
Enttwlpy of roaction (AH ), wsng bord enerses 10
cilvulute. 290-293, 2911 22f
Eatropy (5)
chiange und the solution process, 399400
defined, W9, 656
dispersul of eneryy amd, 656-657
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ommber of macrstates 3w, H36-659

presticting retative vithues, 663

secotsd baw of thermedynamics und, 159

standand molar entropy (871, 659643

s stane function, 657

Fintrogry change (AS)

with atenie siee v molecalar comphexity,
GO2-603, 6hf

caleuluting i reactions, 664605

defined, 657

with dissobution uf o gus, 662 042/

with physical stases and phise changes,
661, 661/

qrantitative meaning of, 657659, 6547

spontaticots, 667068, 667

standand entropy of resction. 664-665

n starroundings, 665666

o ayaten, Ofd-668

with temperuture changes, 661), 660/
SaS466

Environmental insics
scud rile, SAX 6418435 6020
chivmflucsmcarhons (CRCx), S35-534
global wanming. 207200, 20y
preenhouse effect, 007209, 208
oeone depletion, 304, $33-334
i and wahle fuety, 21
thermmal pollution, 402 789
Emzymes, $30, 533
Epinephtine, moleculss ssctire, 477¢
Epwonn salt, 56
Exqquations. See Chenical equations
Equasorial growg, VSEPR theory, 316
Baquilibrmm, $42-571
scidibne (e Achd-luse eyuifibria)
disturhances, effect of, S6
cutalyst presence, S68. $60¢
concemnition changes, SI2-S65, St
pressiety chanpes, $65-567, 566/ 3ot
temperstiare changen, 567-568, Sty
dynamic, 357
antropy change sl /67
free encrgy change amd. 670
beterogencous, $49
homogenoas, 49
o enuilibeia, 61 7-646
law of chemical equilibeitm, 548
Le Chitelier's principle, 562-57)
mucroscopic view of, 543, 5347
imloculur slew of, 523 Sa4/
phase chunges
equilibeium suture of, 15T-364), 1875
Iy equilibrsa, 357, 3577
wolicd-gas equilibeia, W)
solich-liguid equilibea, 360
pressute tem, $50-551
Apeatititatve view of, 544
reuction dinectivg, $52-554, 552
seuction yitient, S25-550
seitubility s, 401403
salving problems, S54-362, S8/
Eauitibeium commtan (K)
dafined. 44
free encrgy change, 705707, Ty
K, retutionshiy, $80.552
range of. 344545, S48/
resction direction and, $52-854, 4537

Esers, 3752 380 4K1 2|/
Ettanal

Intermolecular forces, 10
molevular st 475 4797
Ethamamide. molocuber structune. 474
Eihane
Moty puovinet. S0/
chectron demsity, 3377
Formmia und models, 597
dectlar shape, 119, 119¢ 334
orbital evertap, 335, 3368
Ethanediol, 476/
Etlunemitrile, molecular structure, 475
Ethupoie neid. mokecular syvctime, 475
Ethanal
boiling poitt elevution consiet. 4111
diwsalimion m witer, 662, 663
freesing pomt depression contant, 411 ¢
homen, K5¢
mdoculur shape, 319¢ 120
sedisbuting, 395e 396
specific hout capacity. 198,
murface tension, 360¢
Vapoe pressure wid onperasure,
1882 150
Vahene. Ser Fithylene
Fithy lanrine. enolecular spuctime. 475

cyclobutane decomposition, §13-514
donhle hond, 256

electrm density, 337/
rydrgrmanon of, $32, $3%

reaction whlh osone, S01-503, 5027
S0, s00f
Hihylone glyeol. 120,412
mokecular mructare, 376/
specific ot capacity. 198
Exhywe, moleculur structure, 475¢
Faact nmmher, 21
Fixcited wiane, 224, 224
Faclision principle, 247. 240, 3120, 1%
Eantherinic processes
bood! formation s, 286
detined, 196
enthslpy change. 196197, |9y
enthalpy of reaction (Al 29)
entropy change in the wroatdings, 665
phese changes, 162
solicion procews, 397, UK, SUK7 00
spontaneous reactions, 658, 667668, 667/
Expussted formmula, 465, 466/
Espanded vilenice shells, 310-31 1
Experiment, i seniific method, ¥, 9
Exposential notslon, 14, 152, 22, Apperdis A
Extemive properry, 20

Index -1

2
S Wiock, 432, 737, T37L Sew ubvs Inner tiaimision
dlemenn

J Oneiital, 230, 250
Pwmww.m.nxsm.w
Faheonheit (F) iemprerature seule, 18-20.

194 10y
Farnday comunt (£ 705-706, 126725

Filling onder, 249- 256, 240¢ 255/
Fireworks, 660
Fint lonization cncegy, 260, 261-262. 2611 2624
263 241
abkculi metals, 478
alkaline curth metals, 431
bowon family elements, 433
carbon family clements, 435
baligen tamily elemen, 449
mitmgen family elemens, 440
noble gases, 453
oxypen fomily clements, 445
transition clements, T3 740, 74y
First Law of thesstiodytiamics, 193, G54-65%
Fina-oeder reaction, S06, 208, 50, 5121, S13-518
SIa S
Flasiom. See Nuchear lisson
Fluanon, nitrogen, 440
Fliw. phwsleal states and, 351, 151¢
Flow batienes, 716
Fluid ounce (umif), vonvession to S1 units, | 5¢
Flaorids wm, S3¢
Fluotine

ammniilans behavior, 429

band erergy sid length, 448, 450y

sliatanmic. 2K, 286¢ 203, 329, 342, 34,
MY 3

cnevyy.

orbiitals of, 329, 383 L0 Wy My

unimcide 4317

propertics, 445451
Fluome, 636
Food

srrmdiation of, 782, 7R

poteritial eneryy, §
Formal charge, 308309
Formuidehyde, 314, 479
Fonnation constant (K3, 644046
Formation eguation, 205-206
Formic uchl 480
Foemuls Ser alw Chermical foemulas

empirical. 277

imolocular, I8
Foormiils tmow, $0-60
Fovmaita w34, 60, 77, 7%
Fomail fuehe, 207200
Fraction fry s, 36
Fractionsl hoed onders, 307300
Fractional dsstillasion, 415
Francium, 427428
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Prec energy (G)
m hivlogical syseemu, 675
defined, 664
elecinical work and, 705-713
Ciibbs froc energy, 668
Free energy change (AG)
culcnbating, 669-670
defined, 668
076
entent of reacthon, 680, GHOY
reaction irechon, 676, 677¢
maction quobicot, 676-680, 677 680
eaction spontaneity sod, 671-674, 6728 6747
676, 681
stanidand cell potentiul sud, F08-T07, TO6F
stundurd froe cnotyry chanpe (AG™ ), 669
standund free enerpy of formation (AGT), 670
tenmpernsure and, 671-674, 6725, 674f
Wik ud, 671
Froe radical, 310, 484 483/
Fpoe-radiisl polynserizution, 484 484/
Freeang, 152, 3537 355, 360
Froesimg point, of wales, 1819, 197 19
Froezing pomt deprassion (A7;), 4106
A1412.400
Frenns (chiomiloorocarbons), 437
Freguency (vA of wave, 117219, 217/
Froquency factor (AL 22
Friscl, Oun, 786
Fructese, structure, 4861
Fuel colls, 716, TI6F
Fals. See alss Combustion
conversvns, 356-357
fomail, 207-200
groonbosne offoct sl ghobal warming.
7209, 208/
hydrogen g, S04
methanol, 38
mackear, 176
patenitiol energy, 7-8, 87
rencwuble and wanrnewable, 2007
Punctional grougs, arpanic, 474-483
wlouhols, 4786 476, 476L 478
sldetryde. 475¢ 479, 479
alkene, 475, 478479
alkyne, 482
unmade, 4752 482/ 484, 488
wiive, 475 ATTATR 4T/
carbonyl, 479, 47%
carbanylic acd, 4754 480, 480/
dedined, 461462
with doable bonds, 478479
ence, £75¢ 481, 4R1S
hiloalkane, 475¢ 476477
itunes, 475¢ 479, 4790
list of impoetant, 475
mitrile, 4751, 482483
veactivity, 474
with single and double hands, 480-442
with single bonds, 474, 476478
with triple bonds, 452483
Pundamental tnitn, io S1 14, 144
Fumiom, macleas. Ser Nockesr favkon
Fusion (melring). 352

& Orbitad, 239
Gualene, 16

Gallsum
smount-nmber conversson, 75
stonsic radins, 259
band type, 4341
clecyrn configuration, 254

projenies, 2, 41241
Giallon (gal) (unit), conversion w S| umis, 15¢
Galvatic cedl, 692 See alsw Volta: cells
Crabvarazing, 718
Gammes (y) emission, Tobe 767768
Cramna (Y) ray
behaviorin clectric Nekl. 765, 765
defined, 765
emiscon, T66¢ T67-T68
penetrsting pawee. 779, 779
wavelenigth, 218, 218/
G
somicwcale ansng=ment of parmcies, 51 6
chemical equation, specifying state in. 86-87
defined, §
ensity, 150, 162-164
calculating, 163-104
(8eal guy law und, 163
devianons froms idesl hebavion 177-179
ditfusion, 176
dissolution and eamopy change, 662, 662/
elfusion, 175176
cxtme conditions and, T77-178
pas laws
Amonion's law, 155
Avogadro's faw, 156, 170, 17217y
Hayle's law, 153-158, 1537 156, 170, 171,171/
breathing and, 156
Chales's law, 184186, 1554 170,172,172
combined g law, 155
Dalton's law of partisl prossures, 165166,
170 172 1720 408
Henry's law, 403
ulcal gos law, 153, 157, 158 162104
molecular view ol | 71=172, 171173/
wilving probilemms, 158162
Grabum's biw, 175176
Kinetic-medecudar theory. 170-176, 351
molur s, 163, 168165
medlar virlimse of comvmon gases, | 771
artial peessnre, 165-166, 170, 172 17%
phiysieal behuevior, 144-150, 153
pressure, 149-153
properties, | 49-150, 351

solubibiry

Henry's law and, 403

presaure and, 402403, 403

temnperuture and. 402
spottEneons expunsiin, 657-659, 657/ 654/
standard tolir volume, 156-157, 157

156180, 170,170
universal gas constant, 157
wun dor Waals constant for comnon ges.

179,17
van der Wials eguation. 179

Gias-gas solutions, 396
Gusliguid exifibeia. 357, 3577
Cus-liquad solatsons, 396
Clrnatbine
vombastion of, 193-194
potcnsiul eocryry, ¥, 8

Gassolld equilibeia, 360
Giassolkl sodutions, 59
Clay-Limaac, Joseph, 154
Grenotic code, 491492
Geometric isomens, 469470, 470r, 748, 7481 749
Cermannam
bond type. 434
cloctron configration, 254
medting polnt, 4341
properthes, 434436
Germer, L., 230
G, Jowizh Willend. 668
Giibbw equation, 668, 664
Clibbn free energy, 668
Ciga- (peutin), 15¢
Glass
tabormmry glassware, 15, 13/
spocific beut capacity, 198
Gl elecerode, 712 7124
Giobal warming, 207-200, 20§/
Clohulur proteins, 452490
Gluscons
chemical formula, infoemation in, 74¢
combastion of, 140
Lwouteen, 468
mass pereeninge of clemats i, T8-79
metaboliun, 675
I polysaccturides, he—4K7
structure, 486/
Clutamic acul, 487/
Clutmine, structure of, 357/
Giycine, 94, 457
Glycogen, 487
Gold
density, 17t
walleability, 182
e mss, 73
spocific het capacity. 1942
Graham. Thonws, 173
Grain aleobol, density of. 17
G () tumin)
atoenic nass unit. 73
English 15¢
Cram-tmolecolar weight, See Molar mses
Cirunite, specific heat cupacity, 194
Grapheoe, 436
Girnphite, $54-355
allotrogism, 434, 434/
chectrodes, (9%
entrupy, 663
propertion, K1, 3812
specific heat capacity, (98¢
I waltule cells, 605, 606
Ciowvity, 7, &
Cirmy (Cry) (unit), 778
Groonbouse effect, N17-209, 2AMf
Gromnd state, 224, 226, 233, 249, 252, 25%
Giroup 1 AL ) elements. Sor Alkul] messls
Group JA(2) clementy. See Alifine cart mess
Gumwmdcgnb.hll—ﬂ
Groap 4A¢14) clementy, See Carbos sty
Giroup SAL13) elemente. Ser Nirogen Sy
Group 6A(10) clements. See Osyges tamiy
Group TA(17) clemanty. See Hulogass
Giroap KA(IS) clements, See Nobie g
Geoupe. See alw specific grou
clectron aflinty, 264
electron comfipumbions wihin 257
Jonie rwdius, 27
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metallic beluvior, 265 Eleat of solution (A 397, 398/ Mydruted mezal bous, trends in achd sarength of,
number, 256 Heut of wibllestion (AH e ). 353, 353/ GO2-603, 60y
pertodic tablde. 3749, 4y uuofmmwu.;.m-m 3537 3841 Hyddraod proton. S80, S0y

Cintnrsine, 491 Hydmnon, 398
Gulidhery, Cato, 435, 546 lhwmmlﬂ-mw Hydeution, heat of (Al ), 397108, 299
Gypsum, 642 Hewwo- (peedix), 1de Hydeation shedls, 93, 393¢
Hemenberg, Werner, 211 Hydusime, 9607
Heiserbery uncenainty peinciple, 231-232 Hydido jon, 54
] Helium Hydrides
Huber, Froz, 570 anvealous bohavior, 429 wovalem, 427
Haber process. S70.571, 5714 571t bodling posnt, S Cisoup BA clements, 447
Haluee, 451, 451¢ dibetium, molocular orbetals of. 330, 18y Giroup SAL1S) clements, 44)
Halfcell, 654 etlusion nate, 175 wwic, 427, 448
Half-cell posentials, 695700, 699 710-711 clectron conflguzation, 248, 280, 252, 25y trends i acid strengrh, 6002, 6037
Hall lile (ny) properties, 452, 453 Hydrocamon, 462472
defined, 773 solubility in watcr, ¥96¢ alkanes, 59, S, 461460, daSt, 206 467 468/
rafioective docay, 773775, 773 Hemimorphine, 438/ alhones, 405470, 470x, 475¢
ol 4 rexction, 15514, 5154 Humoglobm, 757-758, 757/ alhynes, S70, 471, £75 452
Half-reaction ssethod, for balancing redion Hendersem. Haselblch cquution, 622621 womatic, 471472
resctions, 649-40) Honry's law, 403 curbon skelesonn, 462401443/
Hahe acul, 4311 Hept- (numerieal mot), 468 cychic, 460, 466/
Halides Hept- (pretix), 57 defined, 462
allsly-mmetad, 252, 282/ Heptune domlsle boeds, 465-470
formation. 440, 341, 445 bolling point, 468 drawing, 463-464
bydrogm, 450 Toermlu sl modeds, 59¢ oo
monocarbon, 437 Hetx (H2) (e, 217 consintutional isosen, 467, 4671
trtipen fuendly, 440 441 Hexs's Taw, 203-204, 290, 383, 185, 397 peometrie lsvners, 00470, $70¢
oxygen family, 445, 447 Heserousoan, 361, 461/ ipcal isomens, J68-464, 468/
Halie, 431, 4512, 720 Hewerogencous catalysss, 537, 5326 533, s34 numing 59, 465 465 471
Flall-Heroudt process, 725 Hetemgencous equilibriu, 349 satummted, 404
Hado (peefin), 474¢ Heterogencous mixture, 6], 32 triphe bods, 470
Huloatkunes, 475¢ 476477 Hexs (mmesical o), 4654 wnsarurased, 469
Hulogens Hexs- (puehix), 371 Hydrochlotic scid
wcid srength of hypatalous acidy, 602, (42 Hesssmminechromumdll]) i 750-751, acid-bawe reactus, | 28129
sctivity serhes, | W UL 75 acid-base titration, 131
ulkahi metals compared, 448 Hexsgoaul closest packing. 370, 377/ 3811 Fonmsstion of, 1322 135
chemisiry, 450451 Hexamumine, 35 release of, In somach, 10)
ity comsbanation redox reactions, 136 Hezane titrmtaon of ammonta with, 632-63), 633
distonic molecdes, §1/ builing point, 468/ tiration with sodlum ydmside, 625629, 628/
displacement reactions, |39 formmle st moded, ¢ Hydrocyanic acid, 582
Hipontant resction, 449 Ansermolccular forcoy, 368, 390/ Hydrgen
1on formation, 51 o solvers, 364, 109, 104, 400, 20Xy G propertics, 426
exldizing ability, $50-281, 4508 4511 Hexanow acid, W5 chemiistry, 426427
propertics, 448-450 Hexanol, sohabslity, 194 vovalent bordmg, 51, 517
Halomethanes, 437 Highapin conpiexes, 755-756, 755/ demity, 17
Hasloas acid, 4517 Histsdine. stricne of, 487/ clerrade, (8459, (AN
Hamilsonien operasoe 232 Homogeneous catslyais, $31-332, 333, 534 clectivn configuestion, 348, 280, 25Y
Hebood. See Hydrogen bood (1 bond) Humogeneons equilibelum, $49 fueld cetis, 710, 7167
Heat Homogeneoss mixture, 61, 392 gus = foel, S04
of combustiom reacton, 199 Homulogus serics, 464 o leemation, $57-539
defined). 18, 190 Homessuclear tlatomse molecules, 341-344 halidex, 450451
endathermmie processes, 190197, 149ty atomic peochitul cotnhinationa, 341-342 moleculur orbitals, J35381, 33
energy tranlee, 191, 191f bonnding i pehlock, 343144 orhital overdap, 329, 329¢
esmhermic procewce, [96-197, 190/ Doeting i s-bilock, M1, 341/ purificalion using palladion, e
us exensive property, 20 defined, 32) siamtard erthulgry of formation, i3
finding quantity I emperstare Hund's rule, 250-251, 339, 343 Hyirogen atom
changy, |9 Hybeid octwtnl, 329335 Bohe model, 234- 226, 228
hinetic eoergy as, |40 cumposition and orestation. 3341 electron probability deosity, 233, 2137
phase changes and, 354-350 in coordimution compounds, 750-75) encrgy bovels of, 234, 23, 207
shign cooventions, 192 efined, 329 energy stutes, 126-227, 233, 230
nmire of measurement, 193 moleeular formuls snd, 1344, 3347 ‘onization encrgy, 227, 260
Heat capucity W hybridtzation, 130, 3314 3347 line spoctra, 223, 2234224/
defined, 197 qruywmmm;m Hydmgen bond (H band)

muilar heut cupacity. 198
specitic hext capucity, 1Y7-198, 196 119
of water, 384, 353, 172
Mt oo fasiom (Ao, 352-353, 3837 3547 43¢
Hest of hydrution (Alfy., ), 397-398, 300¢

lr " hybridization. B3NS 354

wmnnmm.mnym
2p' hybeidization, 333, 333 334
Hybexfizatuon, 329
Hydeutee 5657y

boding point snd, 363365, 168/

defined, W4

drawing, 365-360
insormodecular forees, 3638 M- 366, 368/
vigmiicance pf, 364-165
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Hydrogen tend (H bond), contimed
in solutions, Y93, 303/
ssirface tonsion and, 364, 368
waer, 39, 300 371 FIL )
Hydrugen bromide, 126
Hyddrogen carbonate ko, S6e
Hydrogen chilonide, 128-129, 131,294, Sev e
Hydmchlorse ackd
Hydrogen fuornde
conalent boading. $2. 245, 200,291,
290295, 295
clectmnegativity and, 293204
formumon, &S, R8¢ 427
orhital overlup, 329, 329
polariy. 121/
Hydrogen hilide docompesition. 556
Hydrogen jodide, S04, S31, S84, 554
Hyddrogen jon
acid-hase neactions, 126-131
concentration messurement, 127, 131,
NN TY

MMu—'wnﬂ.ln-tn.lw
clectron donsity, 288, 263, 205
elecrrom divtribution, 116, 116/

pollution, 642
Hydropen phosphiate lon, $6¢, 444
Hyshrogen silfuse jon, S6¢ 248
Hydropen sulfide. 365, 559, 643
Hydrogen wilfile, 44§
Hydmgenation, 532, $327
Hydmbalic scide, 450, 3}
Hydrotysis, 481
Hydronium iom (1,0%)

acid-beve reactivnn, 126

culculsting concentmation i wy luthon, S5

resrrnngementa, 162-165

van der Waals equution snd. 179
Tead soburion, 40
«dde tsufin ), 83, 57, 5K
Tt (i) fumith conversion to 51 ans, 15¢
I, 432454, 4341
Trfann oxide, 434
Induced-fit teodel, of enzyme action, 333
Infraved (1K) radiation, 215, 218/
Infrured (IR) spectromcopy, 289, 200/
Brtithal rescthon rate, 3024 803, 505, 511
Inner (core) electrony, 256

Imstantancous reaction rate. SO2f 503

Instrument calibeation, 244 2

Imsulasce, 384, 384/

Integrated mte law, S12-310
defined, 512
firet-ondur seactions, SII-S1K S14£ S1R:
hal(-life. S15-S18 518
reaction veder, determining, 514-515, S147
wecond-order reactions, 513-515, 5147 18, S18/
rero-onder reactions, $13, S142 515 518, 518/

covalent hooding foroes comprred, J88

dedinedd, 381

derermining types of, 368/

dpole-dipole forces, W3- 064, 3632, 364/

WMM”‘L‘“
(London) foress. 361 366-367, 367/

defined, 590

formuba, S6¢

pH scale and, SES-S8R, SHty- SR8/

wartey s, SHO-SK2. SAty X0/
Hydmauide ion

Arrhenity scid-base definttion and, $80-581

calculating conceniration m aguoos solunon, $85

foemala, S6¢
Hypo- (prefin ), 36, Sof 57
Hypochlodie jon, S6r
Hypolsalite, 451, 4511
Hypobalous scide, 4511, 602, W21
Hypothests, bn scientific method. 9, 9

|

Joe, W1, 392-373, 372/

i¢ (nuffin), 55, 57

Idead pae 153, 1587 170

Idenl gar law
dofined, 153, 157
pas demainy, 163
individunl gas lows and. 15K, ) S8/
limiting-reactnt problem and. 168164
molarmuss, 164
ronction sodchiometry, 167-16%, 168/

enayme-sibwrate binding, $33
bydrogen bonds. 1630 364-366. 365/
on-dipolke forces, 362, 563
lon-induced dipole loeces, J63, 366
liqmids, 368371
phiase changes, 351-361
polarzabifity. 366
wolids, 373385
b sesdugiom, 191, 304
fypes comguared, 362369, 360
van dor Waals pactin, J62, 162f
vapar presssire and, 358, 35%7
Tistermal encrpy (KL 190, 1904 164, 193¢
290,084
Lotermstional Systemm of Unlte. See S1 unit
jcke aftractions, gas pressare wnd, 177, 1771
174, 178
Interparricks forees, 357, See abio Intermoleculir
fotoes
Insrmolecuilar forces, 351, 362 See abis Bonding
Joxtidde fom, 51, 541, 685400, 71, TRLY
Jodanne
diatomic, 280/
Jem formation, $1
oxoacids, 3510
properties, 448451

Jodine pentafiuonde. 317
Totils)
calculsting nutsber of tedes i solistion, 117,119
charge denity, 198
charge sotuthon, SO
defined, 49
formation, 49, S0.51_ My

nammg
munatomic, $3-55, S4e 55
oxoamion, 36, S6f
polyasosic, 56, $6¢
spoctatir, 120, 121/ 125, 130, 130¢
luos puairs, 283
Tom-dipole forces, 362 363, 393, 391/
Tomic stmosphere, i solutions, 415,315/

depicting jon formation, 280, 281/
Intermwecular forces, 363
fon pairs, 253
lastice emerygy
importance. 280-181
periodic trends, 201282, 282/
metal with nommetal, 277, 278
octet rule, 279
partial fonie characier. 204296, 205f
strengih, 50,51
i transitiom metal compounds, 742
lonice

dissolying in water, 397399, 399
entropy chinpe with dissolution, 661662, 6621
cxpuifititia of shghtly soluble o compounds,
633041

formation, 49-51, Sy

by redon resction. 132, 13274 136
Fotnuds s, 39
hydraled, 56, 57¢
names and formiilas of, $3-38
newtrudity of, 30
ercidation numbers, 133
polyitomic ionx, 52, 524 56, 560, 57

dlectnicol comductance, 253, 283
e bonding model and. 283
mclting and boifing points, 283, 285¢
thermul conductivity, 253
vaporieation, 283
solubility aned tempertuse. 40402 402/
solubiliy mules, 123
in watee, 116-219. 117/
lonae equations
fuoe acid-base renctions, 1284129
prodicting reactions, 123
[onic equilibris, 617-6806
ek rain sl 641640, 612/
acid-buse tuffer systems, 618-626
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vartom Lamily elemenis, 435
defined. 260
habogens, 444
luttice enerygy and, 282, 282
ltropen family chemenn, 4400
orypes fumily elements, 445
Tomse solids, 3%, 380, 350/
lowic sobuniony
corvomlon of iron s, 71K 7IN
ehectncal conductivity, 117, 1187
Tondisdsced dipole fore. 363 106, 193, 35y
lomzavon, ndicactive emissons, 778
Somzzation eoergy (1E)
wlkali mcabe, 425, 429
ulalioe carth metuls, 410, 43
bwom family chemonts, 432, 433
carbon family clements, 435
defined, 2490
fhest, 200, 261-262, 2614 263 263
Balogen fumily elements, 449
of the hydrogen woms, 227
lithlsun, 281
of metule, 266
nltrogen Gamily elements, £40
noble guses, 453
oy g Gunils elements, 445
penodie trends, 260-263, 261/
second. 261, 26\
mccesune, 262-201, 263
sarsition clements, TI9¢ 740, 20y
loniting radiation
upplications, TH2. T3¢
Ik groand radistion, T79-T80
defined, 770
peeetrating power of, 778779, 779/
suroes, T79-TH0, T
tmits ol radiation dose, 778
Tanprochact constant for wates (K, ), S§4-5§7
lwmm(ﬂ,&m
edectrun conllgieration
of man-group, 2066268
of metal eranmizion, 268
elecron configuration of mensinon mesals,
738739
aoble gaw configuration. 266-267
pedo-poble g configuration. 67
low specific electrode, 712,712
frem
Amuud-inass mmimber conversions, 7476
sppearance. 7Y
correnlon of, TIT-TIK 7131 28/
checiron coofigiration, 2541, T35
In hemoglobin, 757, 7577
wondl1 and (110, 35, 55
nuclide, sability of, 784788
oxidation, 653
axidation sates, 741, 741r
specific heat capacity, |98
Trond11) aulfice. 645
Lo 1) Bryebrinsdes, solabitity -prodect
comtal, 6351
Errasctisthon of fooxd, THZ, 782
fsbutanc, 4671
boelectronic, 26-267
Isolouciise, Mractiome of, 457/
lummery
churuliny, 46830, 468/
clvtrans bonsrism, S05-470, 200

conatiiutional (strctural), 34 K8, 467, 467y
T4T.748, 7477 T4

coardisation, 747, 7490

in coorndinution compounds, T47-750, 747/~ 744%

definal, 84, 467, 747

diaswreomers, 748

enantiomens, 465469, TA8- 749, 749/

geometric, 469470, 370, 74K, 1444 7497

Tnkage, T47-748, 477 749

numnher of, $4

opucal, $68-469, 468/, 74874y, 749/

erenisomen, W68 A6, T4R-75), TN/ Ty

Isopentanc, 4677

Isstonic suline. 101

btaopen. Sev atus Rudwmompes

carbon. 44

defined, 44, 765760

frams spectroneery, 4444, 45/

shlicon, 44, 4544

silver, 46

botupic mass, 45, 46

e (ufrixy, S6 568 57

J
Jode (1) gunuy, 193

"
K Sov Bquiltiborm comstant (K
A, See Acid <disociation constant (K,)
Ky Ser Basedwociation constant (Ky)
Ketvin (K) (), 14¢ 18
Kelvin (K) tesperature scale. 18-20, 194 19¢
Ketones, 4750 479, 4T
K. See Formation constant (A
Kilo- (pwstix), 15¢
Kilocalodie (keal) (usit), 193
Kilogrumm (kg (wmin), 1, 15216
Kilojoule (1) (unit), 193
Kilomeser (kmj, English equvailent, | $r
Kinetic encrgy (£ ). -8, 8 (70-171_ 173-174,
1H9, 200, 151, 352355, 350, 301
Kinetic-mnlocubar theory
dediaed, 170
diffusion. 176
effisdon, 175,178
w50 faws and, 100 170073, 170800
Aitsotie energy, nportance of, 173-174
molceular speed, 170-17), 1714 173174, 173
origin of prossure. 170, 171
phase chanpes, 351352, 351¢
postulases of, 170171
s wpeed, |74
lemperature and. 170171 174
Kinetios
chistrical 4U8-534
W ratmctive decay, T72-776
Keypton
elestion conligarathon, 243, 284¢
propertios, 451453
Koy See Solubiliey-prostuct constam (Kb
Ko See lon-product comstant for water (K

I
I~ lomer, 464

Laborutory glasswure, 15 150
Lactic acid, 12

Lactone, 74
Lanthanide contraction. 740
Lasthurricdes
delined, 256
clectivm sonfigurition, 255¢ 256
perindic table, 47, 481
Lanthunam, 286

Large hadron cullider, 777
Lattice, 374_ 374/
Lumce enengy (AH )
alkali metal chiotides, 420, 420¢
defined, 281
nportance, 28028 |
periadic tronds, 282, 2807
solution process sl W80, 3047
Lawwasics, Atolne, 35, 38, 47
Eaw of chemical equilibrism, 543
Law of conservation of coergy, 193, 654
Liow of definite (of constant) composition. 36, 16/,
IR
Law of mass sction, 843
Law of muss comservation, 33-36, 34, 39
Law of muluple proportions, 57, 38, 39
Lawrence, E. O, 777
Lawes of
flest, 193.654-455
second, (139
i, 659600
Le Chivietier’s principhe, S62-5T1, 594,019,637, 639
cutalyst effect, S68, S68
cuncentration changes, 363565, Stin
defined, §62
Haber proceas for ammuonts synthoss; 370-571,
STESTIe
o chanpes, 365567, S06¢ Stk
wmpernure changos, 567-368, 564
Lesd

bond fype, 434¢
cubic crystal strmcture. 37h
denmity, 170
Tead(11) uisd (IV), $5¢
meling poine, 454
propertics, 4315, 436
Lead itrme. 128, 12y
Lead-acd batsery, 714-715, 714/
Leudi1]) chioeide. 618
Lead(I1) cheatmare, 637635, 6387
Lesd(1) fuoride. 634, 635414, 635
Lewd(11) sochiche, 123
Lead(11) miblste, 635-036, 635
Legithin, 481/
Length
comverting wits of, |3 o
Sl-Enghish squivalent quuntitios, 15
it of measrement, 14, 141, 15¢ !
Leucing, structure uf, 4877
Level, utomis eneryy, 218
Levorotatory, 464
Lewss, Giilbert Newton, 278
Lewis acid base definition, 607600
ddhact, 60744%
cumphen s and, 645
defined, ()7
Lewis scads, 0017600
complex o, 645
with electmn defisent awmw, 07408
Idertifying, 0%
irvetad cutlons ax, 608
with polar multiple hoods, 608
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Lewis bascx, 607600, 645
Lewn clectrom-die vymbeds, 276279, 220/
Lowis steucture (foonude), 303312
defined, 203, MLy
electron-deficicnt molecules, 3R-310
ehectran-pale deloculisation, 307
cxpauied valenos shell, 310-311
frrmad charge 308NN
froe radicals, 110
molecdes with multiple bonds, 303306
molcoslos with sngle boads, X13-305
actet rule, M3-306
excoption 10, SR-312
odd-clectron nwlecules, 310
revomence. M6-308
vabence-shel] dectron-pasr repminion theary, 312
Libby, Willisd F_ 774
RIS
hidentane, 743, T45¢
coonfimation compoutds sad, 745-750, 7450
defined 623743
monodengare, 744, 745
pohadentae, T44, M
wpecnochemical senes, 734, 754
uplisting of ochitals i an octabadnl fickl of
ligamde, 752-753. 733
strong-fick! lignnds, 753, 755, 755/
wesk-field liganits, 753, 788, 1557
Light
us electmnagmetic padiation, 217-219. 210
particle matars of, 220-222
photon theory. 221222
speod of, 217
wave muture of, 217-220

Limesooe, $4-55), 551, 642-64)
Limestcoc, carhon diovide selease from, 152
Limiting resctuet, 9247
Limititeg-seactant probicm

car prodmetion analigy, $3-04

renctat sod product amemes, calcukating, 93-97

reaction table, W1-04
solving for nesction in seiution, (=104
wolying with maleoutar depictions, $4-93
using the ithesl gas law i a, 168~ 169
Line spectoum
uppeamunce of, 2226 223¢ 225/
dedined, 221
cxuation amd, 223-224
Linest scoelerutoe, 776, 774/
Linezs srramperment
defived, 313
frybieied orbinals, 3344
VSEPR. N3, 31V
Linezs shage
of ucttylene. 335
comples ko, 744, Tud,
descritend, 310, 31Y
Tybeld ortwtals, 332,333 3340
of wisdide wi, 317
Limkage momers, 747-748. 7471 749
Lipials, 480
Laguid
asomac-sibe armungesnest of pamles, 4 6
boiking, 359-360
chesmcal cxpuation, spectying state in, ¥6-57
s condensad phase. 152
defpmel &

Uiffusiom i, 176

entropy chunge with dissolution, 641-662. 661/
findimg motar mam of velmle, (63165
Intermolecular foroes, S68-37)

umoeislous behavior, 429
wcalonlating demty from ness and solumne, |8
diaguanad relutionship with nugnesium, 432, 4327
dissomic, 341, 341
displacement resction, 137, 138/
clectvn configueation, 248, 250, 262 253/
Janic hoalfing, 280-381, %1/
jomlaation enery, 2632 281
molecutar oebitals, 383, 383/
4749
Lithium bastery, 715, 718/
Lithiuns chiodde. 205
oaic boodineg. 280-281, 2811
lattice enengy, 282, 282
Lithtieen jon, S4¢
Lock-at-bey musdel, of ssryme action, $33
London, Fritz, 366
Lemdon firces, 3632 366-367. See alws Dispensos

force
L pticn, 288, 314317, 330,332, 333, 597
Lowry, T. M 588
Low-pin complzses, 785756, 755/
LSD (lyserpe scsd dasthyybamine ;, molecutar

aonde, 718-719

cragoal refamomdip with lthem, 432, 4337
electroa configunation, 252, 2522 25y
hexngonal crystal structure, 376, 181f
propertics, 205, 430431
resction with paygen, 8648, £/

formution, 138132
foomation ol 8688, X771
lutice snergy, 3¥2
Mignetie properties
crystal field theory, 755
damagnetisms, 269, 2601 M3-344, 3437 3440742

panumagnetism, 260, 260 343-344, M1/ 742
of tmnsition elements, 742
of trarwition moetal compleaes, 753
of trmnsition metal ions. 268-269
Mugnetic quantuts number (g, 2346 235, 2471

appearunce of, TAK
ehectran conligusstion, 253, 234, TIm
oooduthon states, 41, T4 D
Manganesel1T) ciioride eermbydrae. 742
Munganese 1) salfide, 634
Muny-clcctran stoms, 246-249
Muass
amount-mass-aumber eednombigs, 7477, 740
V161911 100, 100f

miolalily amd, 403
molcculur speedhy 2ud. 173, 173
pediodic table wiiees, 73, 73
S1-English aguivaleor quantities, 157
nit of measitrement, 1e. 13¢ 16-17
Mass sction. low of, 45

Mass action exprossion. Sor Rescton go
Moss comservation, law of, 35-36, 3K 39
Mass frwtom, 36, T%-79

Mass mumbet (AL 43, 44, 44/ 47, THS
Maws percens (s %5, 36, 7779, K2, 408

Miss-action eay See Reaction yu )

effecty of mucionr mudistion on, T78-780
clement (1ee Elenwni)

energy changes, 7-8, §

eneryy content Of, 189

energry distineg from, 219-220
properties of, 34

states of, S0, 82 140150 149
types, 3335
setaliring champe ve atoee scale. 4-5
wave-partiche duukiy, 229-231
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Mesnsrenmant, 14-25
sccurucy, M4, 24
conversion factoes, 1012, 13
decimal peefixes, 14, 15¢
history, 14
precion, 34, 24f
random erme, 24

Mega (prefix), 15
Mego electrn vole, 788
Moitner, Lise, 786
Meitnerinm, 786
Melting, 352, 353/
Melting puin
alkal merals, 435
dlkaline carth metals, 431
boron Lamily clemenis, 433
carbon family clemenes, 435
defimed, 360
effects on, 360
Clronsps IA 2A, und SA compuend, 4347
hadogen family efements, 449
soetle compewticls, 285, 283,
mitmopen family clemeonts, 440
nobde puses, 453
waygen family chements, 443
of solvents, 4111
Mendeleey, Danitn, 47, 346
Meniscus 3T INY
Mercury
in hutteries, 714, 714/
line spectrum, 2%
meniscus shape in plasa, 370, I
mercary(l) and (11), $5¢
strface tonmiin, 360
e, 103
Mercury barometer, 1 30-151, ISl
Mervurw(1) fodicde, solbility gosdact comtant, 6351
Mereury (1) mirste, 103104
Metab(s). Sew alws Tramition elesmeniy
aid strength of bydrated metal ivms,
GO2-503, iy
activity series, 137139, 1397 704705
ulloys, 396
bonding, 277-278
o catalyse, $32. 8327
n comblaation redox reactons, 136
compiex uw fonmation, 645
oveduction by, T2 1Y 384
crysanl seructure, 181, 381/
defined, 47
hisplacoment ecactions, 137139, 137/ 1397
clectren alfinity, 264
electmn configuniion, 268, 265/
Torming mone than one jor, 39, 55
fon foemation, 49, 50-51
lonizution encrgy. 264
napnctie properties, 204269
malleahiliey, 362, 3827 383
metal catios w Lewks acids, 608
nonssctals companed, 277/
periodic uble and. 47, 442 2777
produstion by eiectrolysss, 137

ropertics, 47, 2634 264, 265266, 277/
adkd-base bebvdor of element oxides,
205266, 206/
tendency b e ehecrons, 264
Mezal sulfides, 634
Ma.mmum-;uaw
Metallic boeting
lkull eneeals, 428
alkaline carth metats, 41
bad theory, 383-384, 183/
charactertics of, 278, 278 279
defined, 278

in mesallic solide. 379¢ 381, 3817
Motallic mdius, 245, 255/
Metallic sdicly, 379 361, 3817
Metullodds

defined, 48

onides, 265208
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properties. 48, 265

® sermeonducion, 84
Metathesis reaction, 120 124/ 128, 137
Meter (1) (i), 14, 14e 15¢
Mathanal, molecuilue structune, 479
Methanamine, 0§

Methape

holing prokut. 468

constution, 635

comverdon o hyditgen fuel, $56-557

cubic clowest packing, Y80, 3N0F

effusion rate. 17§

enerogry, 663

formuls and model. e

salubility, 3847 295, 3981, 306

Methyl cymmide. mofeculser structure, 475
Methy! ethanoge, sleculur structame, £75¢
Methy| exhyl ketone. 479f :
w-s.s:umwmwm.my
Methylamine, SU8, $98/
MethyIbenene, 472
Methylbaranc, 467, 3677
Meothylhctune. 468, 368/
Methylpropane, 467, 467

Metricc wystetn, development of, |4

Mz 418

Micro- (prefix), 15¢

Microchip, 184

Micrometer (unit), 14

Micrstute, 656-66|

Index 17
Microwave, 214 222
Mile (xtai) (anit), comversion to ST usdes, |4
NEHE- (prefix), |5
Millikan, Robert, 40-41

Mitiikan's wil sfrop expermmms, i1, oy
Miffititer (mL) (umit), 15
Millismeter of merury (mmbgs tamith, 151, 153
Miscible subwtancos, 92
Mixtures
n‘unpwindl duuinguished from, 34-38,
LN

Model, I scientitic method, 9, 97
Mulal boiling point elevation constane, 411, 4 1y
Molul frecaing puirm depression comtans,

Madar eniopy, See Standand molar vistropy (5%)
Molas heat capacity (C), 148
Motar mass 40)

ssnnt-mass-nunsher comversnis, 7477, 74/

T6E 91,917

bailing point and. 367, 3677

compound, 73

converting 1o gras, 74

defined, 73

despersion (London) forces and. 367, 367/
ol ehesnens, 73
entropy and, 662
g 163 164183
gus sffumion and Gifusion, 175176
mumummmm.
243
mudeculur spoed and, 173, 17
of wilises, from colligative pvopenies, 413414
Mular ratio, stuichineetrically syuivalest §5-91
Modur sdubsility, 636-838, 657¢
Molar sulame, of common geves. |77
Mulssity (M)
SOt - tmber relutionsbapa. 100, 1000
calculuting 99
ddefinezt, 99, 404, 3044
Mole {inol) (i), 14
Avogad's number aod, 72, 74-77, T4 76/
ol cotmon obects, 72, 7). 7Y
defined, 72-73
Mule fraction (X), 165 4iMe 408200
Mudle percent, 406
MM&mplnhy.mm-u.Msz\&&v
Molesubar covalen subwamees, 258, 255
Moleoutar depiction
precipation resction, | 34125
solying bimating ccactant

g onic reactiond, 120, 1217
definad, 120
Molecular formula
comverting o Lewks siructure. M03-304, 311y
Wefined, 49, M)
detormining, #1854
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vomers ), #4




Foemaon, S8 539
of hydsmgen, 338341339
of lithium, 383, 383/

Modocular orbital (MO) tand (heory. 383-384, 0}

Midoculie orhitad (MOH dlagram, $39, 3306407
Moloculue orbital (MO) theory, T35-345%
sntiboading MO, 130344, 130¢
somic Jporbital combimations, 341382
Donsding MO, VK-35, 3197
contral hemes, 136-341
delisisd $I8
formation of molecular orhstaks, 338339
homomicicst distomic mulecules. M 1344
st peortetad combimations, M1-342
booding (n p-block. 343344
honding in rblock. 341 ML
MO bood onder, 340
) MO S4-328 3y
signma (o) MIOw, 330344, 341/
Makecular pobaity
hood polary, 320, 321
definext, 320
dipole momens, 321
effioct on hebandior. 320
Tiquid salunoos and, 39436
molectdar shspe and, 320-327

potsr molecules in dlectnic field, ¥20-321, 321/

predicting. ¥20-311
Modecutar shupe, 302322
clismsitving 313
defined, 312
dispersion foeces ard, 367, 367/
Lewis strvcenre (Tormda), 303312
defined, Y03, 3030
ehectron-deicient molecules, 300-310
expunded valence shells, 310-311
foemul charge, W8-300
tmodecubes with milhiple bonds, 305-306
moloculos with single honds. 303305
odd-cdoctron mudecules. 310
resotmnce, 306-308
i, 320322 20/
vikenco-shiell eloctmn. paie tepuision (VSEPR)
theory, §12-322
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arvangemengs, 112318 31V

lectronegrap
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316300, 3149y
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wquors planas shape, 317, 3177

sqre pyramiclal shape. 317. 3177

w-tw,]lﬂﬁ 14316, 315
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16417, 31
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A 3y

trigomad peramidal, 115, 3180
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T30, Y
viscoulty, effect on. 371
Mokecutar slfide, 379380, 579 IMY

Molecitar spocdd, 170071 1710 1734174,

i
Molecular wive functions, 338
Ser Molectbar mn
. elementury reactions und,
A-S27, %

Maerules

bewds (ser Bomding s

covalent compound, S1-52

defined. 33

element, 33, 3£ 51,31

formules $3-61

Lwis structures, RIL3 12

g, $3-59

ochitaly (e Motecular orhitad (MO

polatity (see Moleculor polirity )

rouction nmes snd wrectune, 32 522/

shape (aee Molectdar vhape)
Molima, Mario 1, 533
Mamentmn, 230-T31
Manstonsic elerments, molur e, 73
Manasonuc s

commion, $3, 83T S

comproueds formes! from, $3-34
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formaton of, 45-50, Sy
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55, 35¢
exidation namber. | 340
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Moo (prefix), ST
Momochreematic lighe, 218,221
Manodenzate Tiguods, 744, 7451
Mommner, 483244
Mononpcleotide. 490491, 400/
Monosserharide. 286
Mistinn, Kitvthc energy and, 7
Multiple preopestions. lusw of, 37, 38,39
Mutliphication, significant fignees asl. 22
Mylae 485
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NAA (netstron sctivation atatysis), 7RI
Naming. Ser Nomenchaturs
Nano- (prefis), 152
Nanistricter fmn) (units, 14, 217
Nanotubes, 4716, 256/
Natural law 0
Negatrom emission. See Bota 1) decay
Noow
batling pote, T90
dintormic molecnde, aitads of, 34234240
S48
cloctron conligamtion, 251, 253/
capmnsion of, 638, A58
ionization eneryy, 268
T spoctronatey, 48, 457
molar anee, 73
properties, 452 451
solubility i water, e
Nenpentane, 367, 77, 467¢
Nermt, Whiither Hermann, 707
Nerua equation. 00709

Nez omic oymtion
for scid-buse resctions, |28, 129, 130
described, 121, 121/
Network coslent solids, 289, 289 179¢
K132 W
Neutrslization, S8). See ol Acidbase
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s b wd, 45, 441
N/Z (meuttom-o-peoton) rutio, 768771, TR
properties, 41, 44
Neutron activazion snulysis (NAAL TH)
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Nickel

appesnce, T3
cubic crystal stresture, 376
Alsplacemen reactions, 1354 134/
onidation stutes, 741, 7411
Nickal-cadomm (micwd) bery, 715
Nickel-metul yceide (NEMHE) batiery, 715,715/
Nickok 1Ty nimse hexahydrate, M2
Nitruts jon, 500, JOK, 314, 43y
Nitose ackd, 127, 207, 441, 442241 4xy (62,
0591, 642
Nitric aide, 1y
Nitride jon, S4r
-mitrile (sulfix), 474
Nitriles, 4752 482283
Nictiee b, S8 331
Nitrogen
uneealoas hebavior 429
boilig posn, 396
bond type. 434
chemstry, 441-443
cowalent boeding. 286
dsmonnic molooubes, 31/ 342-308 34270 34y
eclection confignrution, 251, 253
fication, 440
fatsization eserpy, 263¢

Nizrogen domide
expuilitwium widh dinbtrogen tetronide. $43-540.
S347 Sanf A 533554
formation, 442
formution of, ¥
Lewis structure, 310
Mes-smioen! -ptbet comveraues. 76
= smog contributor, S48
strueties und proporties, 245
Nigrogen family
chemen hehuyvior, 430344
Tmportant reactions, 40
Jots Sisemmstion. $1
axypen fumily songmred, 446347
propertias, 475444
Nittogen fixation, 340
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Nitrogen xjdes, 441 <442 4420 642 0130600
Nitsogen tiflanride, M65-34

Bons furmed and scarest nobile gas, $0-41
nstural coourrence, 4V
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Properties, 452453

Node, 217-238, 239/

Nevvers: Laure
e, 5754
Ulkaties, 50, $0p 465, 3554 47)
Comnmon (triviad) aumes, 35, $5%
coondisution compotnds, 745747, 746¢
covalem compounels, $8-59
hydeutes, 56, 4%
o coenponmds, $3-54
oo, S3-SE 530 40 S5 e -
mctals that form owee than one wa, 55, $5¢
nmnerics) profises. %6, 57 58
el roate. 468, 465¢

Nom- (nuasericad rool), 465¢

Noma- (prstis ). §7¢

Nomane

busiling potat, 268/
Fowenails and mioded, S
Nomehectrodyses .
culligaive properises
nostvelatile solatsoes,
Al
Solutile nonelectnodyte solutions, 414415
defined, 1201, MK
Nowumessl(n)
Peniding. 277298, 275
auvufent honding, 51
covaless radis, 248
sletined, 48
distmic snolecukes, $1
chectmn affinny, 264
s lemsisdutoes, B4
wn fonmation, 49, S0-31
Hmizatlon energy, 264
metaly congured, 277
xhde, 265
persocic: tabke wnd, 4%, 40 2777
propentics, 48, 268, 265, 377
redos wactions, | 3
Nommetad bydrides. iends in scid aoenpit
(01602, ey
Neompotar covulent hond, 205, 298¢
Mm&.mmm.
Nowstandant hutf cell powntials, 721-722
wmnmmm
Propertics of, 406413
Nusclenr st model. 1943
Nockesr banding encngy, 784-TH6, 753/
wmmm.mm 248
Nl coergy rewson, TRE-T89, TR/
Nuciear sgustions, 768
Nk Sien
hiskng enerzy per nacloon und, THS- TR TRS/
chuun reamen, TRE- T, TNTY
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dedined, 783
pronming of, 79790
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chiadn meaction, 8677, 747/
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Bk, THO-THO, 2477 T84/
fsion, THS-790, 790/
neclear binding eneryy, 7h3-86, 7887
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tuckess equaibons, 788
nockear stahility and, 764, T68-7T1. 6% 700
predicting sode of, 770-77)
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Nuclear stabiliey, wad the mode of decay, 768-771
Nuclear mauminucutivs, 776-777

components of, 43 31 4k s 65
dotinet, 42
dlexmvery, 4143 4/
maes nummber ad, 43
notatlon, 765
wize analogios, 42
Nuclide
ey mdcs, 76, 7060, 77-768
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Nl Calorie (Csl), 123

Nyloos, 485
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Wmmﬂmmw
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VSEPR, 313 2007, 3171
Octahodrul complens.

coatdamanon compounds, 744, T34
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valence bosd (heoey, 750751, 7500
Ohtabentral shape
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described, 1132317, 317
Tyl ortitals, 1344
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combusiion, KN, 104 (04
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tormula and model, 9
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Lowls struutines, H13-3060
Odd-clectn molecules, 110
o sl (wuffind, 4752 480, 441
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ol (uttin), 475¢ 476
<ome (miffin), 475 479
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alkyres, 470, 471, 4730 442
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hotsd properties. 460
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esteey, 475 28), 4817
Iusloslkancs, 475 476477
betesomtents, 46)
mydrocarhons (see Hydrocarbeom |
Retomes, 4750 270, 4%
nanmang. 463, 465¢ 471
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Onthosilicme, 438

Osmosds, 412
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o (suftls), 55, 57
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Omdes
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cartom, 437
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nirrogen, 341442, a1y
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atrrgen, 441, 443/
e
tesniaition elemonts, 741, 741/
Oxygen
llatropes, 436 L
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density, 177
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Y MY
clectom configaration, 251, 244
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solubility in water, 396, 190¢ 02
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Onygen family
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chommstry, 447448
impoctant reactbons, 445
yon formation, 51
stitrogen fumily compared, 446447
properties, 444244
Qeone
decompenition, 446
depiction of, 34, §33-534
firmal change, 30830
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Lewis structuee, 306307 °
Hin
reaction with ethylene. $01-503, $02/

502 Sy
strtonpheric, 304, 444, 533-534
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p Blockh, L 40
p Orbital, 238, 230/ 329, M1-342, M1~
Packing efficiency, unit cells and, 376, 377/
Pairing encrgy, 755
Palladium, e
Puramagnetiam, 269, 265, M348, 343/ 742
Parial bond, 307
Partial wimic characmer, 204-296, 294
Paetial prevsure
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Daleon's law of partial prossures, 165166, 1TV,
LT AR
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ol s ity mmisture ol gases, 165166
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178,178
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mature of light'photons, 220-222, 230-231
uncertainty principle. 231-232
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Pascul (P (unig), 181152, 152
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Paull, Wollgang, 247
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Puuling electronegativity scale, 294, 294/
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Pent- tmimencal mxn, 465¢
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Fentane
boiling point, 3657, S67r 468/
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formula, $9z 4671
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moloculie shape, 367, 367/
properties, 288 4671, 408
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Percent jomic chanscier, 208, 295
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Porhabaten, 451, 451
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Period 2 elements
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bond types, 279
gradution of bonding acrows, 296
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defined, 47
development of, 246
alectron configuestion, 249257, 255/
Wiy veder, 229-256, 2407 255/
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Perdod 1, 248-250, 253/
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Perkad 1, 251252, 250 35V
Period 4, 253, 254
principles, 234-256
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element classification, 47-49
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hisory, 47, 246
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quantum-nechamical moded, 249257
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Covalent and van der Wils radid, 36V
vlocorom affinity, 265264, 2647
clectronegativity. 204, 2947
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omizution encrgy, 260-263, 2014 262/ 260
lattice emerpy, 282, 282
motalla hehavion, 265-266, 268/
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detined, 47
Sradation of bonding somms 1. 296
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Pempoctive deswing, woddpe-band. 318
PEY

I grapliy ), 704,
o TR
oL RS-
of acid ruin, 642
bulfez capacity wed pH champe, 623-634, 623/
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Puolursty, mokocstas, 320-322, 3214
39430

Polarizabiliny, 366
Polluion
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Poly(vinyl chibarides, 485
Poly(vinytidene chlorides, 484¢
Foly- (prefin), 484

Pulychlotinaed hapbeuyls (PCHa ), 437/
Polychromatic Uyght, 218
Polydentase Hynds, 744, 745
Polydimettiy) silozane, L15
Polyesten, 455
Polyethry lenc. 444, 4K
Potymers, Sor alin Macromolecules

addition polymers, 484 4458

voadensatun polymers, 484443

defivned, 453

g, 444

nucleic scids, 390492, 3900 $91(

oy sacchklon,

clecton confignnstion, 253, 254
prupettics, 427439 -
Potussaum bromide, 117
Potasstuin chivetz, 137,451 (65670 :
Posassmm lemcyanide, 747
Pestassisun bon, S3¢
Potassam nitrme, 123, |24
Potussitm sutfase, | 18119
Patentiul energy (E\ 7-A, K 199, 290, 351, !
354355

Puusd (1) (smit), converson 1o S1 i, | 5¢
Poundds per square inct (pel) (uit), 1524
Precipitute

complex 1o effect om sabibility,
G866

defined, 121

predicting formation ol 636441
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Froapuanon ruactiom

scpwous lomic reactioes, 1224125, 1221

123 125

definad, 121

metathesis reactions, 123, 123

modeculae depiction, 14-125

peedicting, 123134, 12%
Precision, in messiremont, 24, 34/
Prelis

conadination compounds and, 736

mumerical, $4, 571, S8

organic compounds, 468, 634
Preaue

Amonwn's law, 155

wmospihere. 130151, 1514 152¢

Fogler's Baw, 1535154, 1500 156, 170, 170, 17

critical, 361

Ehatton's baw of patial prossure, 165166, 170

TR 204014

dclined, 150

effect of chunge ou equilibrinm, S65-567, Sty

euuilibeiun constunt and, $30-551

L Chilsclier’s principle, 565-567, 566/

measuring, |50-151, 151/

arigisof, 170, 171

vunotic, 412413, 41y

paral, 165-166, 190, 172 172

real gaes, effect on, 17719

sarluiliny and, S02-203, 401

weits of, 151152, 152
Pressare-wolame woek (7Y woek), 195, 195/
Primary batteries, 713714, T13( 714
Primary strucsiee, of protein, 489, 440/
Princips] quatitum member (ml, 234, 2340 239, 247,

caloulating ameonnts of, 9183, 9597, 103104
deiined, 86

deserminting enthalpy of reaction from esthalpics
of formation, 206-207
tning g wariables b Dod st of,
18- 16%
Proliss, stroctars ul, &577
Propanal, dipole-dipole foee m, 395
Propane
toaling pomt, 341 S64/
combastion, %091, 90 665
dipole moment, 364
foomula sed waodel, 59
Propanos sod
comcentrstion, SM-994
tiirathon curve, 620-632 AMY
Progmnod, 395¢
Propasene, 475¢ 429
ropoety. See plin spocihe pryernies

physical, 34
wilenicroscopie, 33
Prontitin, $57-200, 4842 407
Protos (p*)
Inacceleratons, T6-777, TI6L TTY
defined, 41
discvwery of, £2
Iyddrmtesd, SO Sa0y
iss nunber und, 31
N/Z (meutmon-to-prmtan) rateo, 765-T71, 764/
properties, 43, 43 3
solvasal, 126
Truton secepeor, SES-589, S89¢
Promon donoc, SER-S49, SkY
Proton exchange membrane (PEM), 716
Protun runster
i ucid-buse reactioos, 129130, 1Y
Hesmnsted-Lonsry ackd-tose definition,
SRE-591, SH9
p-Scale, S85
Preudo-noble gaw configuranca, 267
Pure sutstunce. N8
Pydidine, 5%

a
Quadatic formmbs, s in problem solving.
S5H-559, Appendiz A
Quantitstive theories, i chemistry, 9
Quantizution of encryy, 221, 656
Quanbm, 221, 20/
Quantum msochanios
utomic cebigal (wirve function),
02-240
st uumbons, 234-236, 234
shapes, 237-209, 23772397
defined, 232
clectron cloud reprosemation, 235, 237,
B7f-239%
elecuon density dlagram, 235, 233
eneryy Sevels in the buogen atom, 234,
3, 24y
level (shell), 235
nodes, 237230, 237
periodic table and, 240257
probatility contour, 234/ 234
il probshiity destribution plov, 233-234, 233
23720, 374200
Schrinfinger oquanon. 232, 233n
sibleved (sibnbell), 235, 234
Qrustum number. 221, 224, 234236, 234
246247, 2471 240251, 249( 258
Quanmum sttrcase snulogy, 225/
Quustuan theoey, 231/
Ouart () (unit), conrversion W S1 i, 15¢

Radkal protubnlity distribution plot, 233234, 233
237238 237290 240 20y
Radiant encrgy. 217
Radation
hackgrours), 779780
hlackhody, 220-221, 221n
caloulnting encryy frony waveiength, 222

cosimic, TH)
chectromagnetic, 217-219, J18f
infrmed (TR ), 218, 21%/
wnirmg
applications, 782, TR/
backyround mdintion, 779-750
defined, 778
pencrrating powes of, TTH-779, T3
sarces, 779780, 7%
wmits of racdistion dose, T7%
nuclear racdation, cffect on matter, 77%-TH)
ultrmvisler (UV), 208, 2180 83350
Raddiation-sbeorhod dose (rad) (anit), TTH
Radiosctive decay, 704776
decay serios, 771, 771/
hall-life, 773778, 7T
kmetics, 772-T76
usclenr equations, 768
naclenr stability and, 764, 768771, Toh T
preddicting mode of, 770-771
rfamseopoc dating, 774-T7%
e of, 7727, TIM
fypes of, 765768, 7651 706
Raxlioactive emissions
alpha (a) particles. 4122, 417 768, 268/, Teoe
7™, T
betuvion in dhectne fleld, 765, 765
beta ([§7) particles, 765, 765 Thée. 767,
79, T

Radianctive tracers, THO-T82, 7R1L 7811 7R

Raliemctivity, 764, Sow abso Naclenr reactions.
Radistion

Radiocwbon dating. 774770

Radivisotopes

applications, 780-7K2

dating, 794776

defined, 774

tracors, 7R0-TR2 TRIL 7810 TR/
Radiolsotopic duting 774770
Radinm

i gold-foil expertment. 41
properies, 430-331

Raduon, 452 453, 780

Rauhows, 220

Random eemor, 24

Raomlt's law, 4410

Rate canth clomenty, 256, Sew aiver Lunthsnides

Rate, defined, <01

Rate coostant (4)
delined, S5
dotermining, 512
temperntine umd, $19-520, 51%
unite, S12. 512r

Rate law (rate equution)
cnllimion theoey, $19-522, 5192522/
detioed, 305
clementary stepss, 326-527, 26
[hrst oecdoe, S06, S121 513518, 147 518
Imithal rae, SOL S03, 505, 511
Integried, $12-519, 514/
ale constant, SUS, $12
reaction mechaniam snd, S2X-530
reaction ondes terminoboyy, M6-NTT
reaction ordens, S05-512



second order, S06, S10L SLAS1S, SI47 SIR, 518
wevo onder; 506, 513, 5147 545, SIK S1Re
e of reacsion. See Reaction rite
Hase-determinng seep (ruto limsiting sep), $27-524
Reactanes

caleulating soounts of, 91-97, 9597, 103104
defined, 86

detrmsmng enstlsalpy of reaction from hest of
formation values, 2006207
lemiting, 93-97, 100§t
usitg gaus variubles 1o find amousts of, (6% |6
Reaction directlon
determining, $33-534, $324 561,562
cumiilibrimm, 552554, 453/
Reaction encrgy dingram, $23-528. $2V) 247
294 S3r
Reactoon half-4ile (4, SIS-SIR, S1he
Rescthon intennediae, $37
Reaction mechamam
defined, $24
clamentary reacton, S26-527, $26¢
molecularity, $20-527, 826
rane low anst, $25-530
rate-determiing uep, $37-52%

A0
deternining, S05-511
cxperimentally, S07-510, 5082 Mpr
Tronm segraned e baw, $14-515, $147
from scone, 311
froen rute luws, 507
firt onder roactions, 306, 508, S09, $12;,
SIASIK S142 Siny
e oomstant (k) sk, 512, 512
e law s, §08, M6 507
sevund order rescions, 506, 510, 5121 513515,
S1A6 SN SN
werminedogy, S06-507
thind-onder reactions, 812
#ern weder reactions, 506, 5121, 513, 51474 315,
SIR 518
Reaction quotient () 676-A80, 6778 6807
definad, M5
Tora forwind and & reverss roaction, $4%-549
law of s actin, 45
Tt over] paction, $47-548
renction darection, S52-554, 533
Soot reaction with puse Tiguids o silids,
4550

relation 1o eguilibriam oty S85-550
i, M7
writi, 546-550, $30¢
Reaction rute
average, SO0, 502, S02/
catalyshs, $30-534 S31£ 50
comoantration usd, 00
efined, 409, 499 0|
exprossing, 501504
Lactoes infuencuy, S0
vl SO027 50, 505, 511
Imseansancous, $02/ MY
messsroment of, SO5
molecular wructie and, 522, 52/
physical sate wd, 500
temperacie and, S00. S 19821519 S21L 820,
Resction table, m pmblem silving, 9304,
554556
Riacthons. Ser Chemmical rescoons Nacleur
reacons Ovganic tesctiony
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Reactor core, nuciour plaut, THS-789. 7887
Reul paes
cxtreme combitions, 177+ 78, 177/
lmerparticle stsetbons, 177, 1734 |78, 17%¢
pamicie volwwe: 177, 177 178, 178/
va tley Wisals comtsus, 19, | 7%
wan der Wials equagion, 170
whmm.vunu Ny
Moo rescnons
activity seriex of halogens, 139
sctiviey wnes of motals, 1357139, 197
biofogicul respiation ss, 140

defined, 132
Uisplacement reactions, | 37-139, 1384 1%9f
diproportonation, 442
electrochemistry
acuhe solutions, 65949
basie silutions, 640641
ehotmrotync eclls, 688, (42, 92
ehectron movessent, (32133, 13
clemonts in, 136-140
Talf-resction meshod foe bukancang. 68344 |
identifyiny type of, 140
ey evant, 1324133
bt |31
onadation natabers (wee Oicdation mmber)
oxidicing agent. 113, DR35S, 84K 200-704
redicing agont, 133, 134135, 427, 429, 430,
AL ok, TN
reduction, 133
fenmimokogy, 113, 135/ 68K, 6K5/
woltaic celle, 692703, 692
nctivity series of metals, TO4-708
SRERNCONS rodon teacthons, (G267, 6921
A0 TU1-T00. J08
Roducing apent
alkali mewls, 427,429
Alkaline eanth ugpets, 43
defined, 133, 688
i displacement wacthons, 137, 138
recognizing. 134-13%
(elative steapii, TO0-20)
Feducing strengaly, of temwition cemonis,
X T 1Y
Moduction, 133, ARk, iy
Frxhaction half-scsction, 644, (A7 045
Wetevence electmde, 712 712
Refracrion, 219, 219/
Relaltve manic mass, 44, 73, Tin
Rem (roentgen equivalens foe mun) (k). 778
Repeoducshiliy, in meswramen. 9, 2

Index 2

Ruentgen oquivalent hoe nen (rem) (i), 77%

Foot-mean-square speod (s speed), |74

Rotuthon, ot overlap sl 337314

Mounding oY, 22-24

Rowlurst, F Sherwon), 513

Rutidium, 47742

R, TV7-718, 7074 AN

Riherford, Emes, 4142

Rutherford s o scatierdng cxperiment,
41241y

Rybery equation, 223-224

s

2 Hlock, 341, 3417

 Cirbtud, 337234, 2177 13y

Sacrifiial anodes. for preventon of cotkos,
TIR-T04,. 71

demdty, 19
Saltin)
ofsmphiprotic sk, 608, 606
defined, 124
issalution acut entropy change, 061 -662. 662/
elecarnlyses of agueous salt solutsons,
TR-724, 03
electenlyuis of pure malten wilts, T20-721, 7217
formation. 124, ) 3y
ul weakly acitic cativns i weakly basc s,
W15, 606
wiclding acidie solutwms, 60d, (e
yeehding banic solutions, 604-603, (6
yichding seuteul soluthons, 604, 6060
Sak bridge. 6941 695
Suls, silubility of, ¥5¢
Saltwater, M4
Saturssed calomed clectrode. 712 71
Saturased hydrocartems, 6t

Scientific notation. Ser Expoocntial notaion
Secand (s Ouitl, 14 20
Sccond law of thermodynamics, 659
Scconduy htteries, 714715 7144 7157
Scovedary structare, o poicin, 449, 44597
Sccond-ander iections, M0, $10, $12¢ S15.515,
SIALSIN S1Re

Secsuw shape, VEEPR thenry, 316, 110 313
Schemdg, 447
Schenium

ahamgen, 446

clectrn conflgnstion, 284+

propertics, 443447
Sell-lonieation. See Autolonization
Semicnadhacors, 384, 3844 437
Scmimenais. 48, See al Metallowds
Semipermedble membeanc, 412
Senne, molectslar wructun, 476/
Shupe. See Molectilar shape
Shared pair, 205
Shell See Lovel
Shackting, 24K, 253, 259
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Stume, 1420
e unita, 14, 142
converting terween Englinh sysem, 11-12
decimal prefives, 14,15
defined. 14
derived umies, 14
Enplish exmivalents, | 5¢
Side reactions, effect on yiekd, 97, 971
Sicle-usalde overlap, 36, 137
Skevert (5v) (unit), 778
Sheen (o) bosd, 135337, 308/ 11y
Stgma (0) MO, 339.344, 3411
Skgmificars figures

datermining, 31-22
ehectrnie caleulatory and, 23
cxact mumbers, 23
muessuriog deviees and, 13, 23/
rouding off, 22-24
Silicutes, 382, 430 41y
Siloon
bond type, 4M¢
calenation, 461
chemistry, 418
diagrmal rebstmonship with borr, 432, 437
electron configuration, 282, 282 283
olopes, 44, 4544

I batiezien, 714, 7144
In comcentration cetls, 711, 712, 712
displacement resctions, 139, |30/
prms-midos comverskm, 7576
solnpes, 46
stanckan] enibialpics of formation, 208
m voliaic cedl, KM
Sliver bromide, 45640
Sliver carhonnte, (40-641
Sitver chilaride. Y92, 619
Sibver chmae, 120-121, 1217
Siiver kom, $4¢
Sibver mitmme, 120-121. 19y 122
Silver sullide. solability product constant, 635¢
Simple cabric unit cedl, 374, 375£ 376, 3777 17
Single boods
albmes, d64teh)
boud lengeh, 286, 286/ 267
covilent boudeng amd, 284, 287
defined. 285
fanctiona groape with, 434, 476474

functional provps with single med double honds,

AHDAN2
Lew structunes for molocates with, 300305
ochital overlup, 318
Singleduplacement resctions, 157-1 10
Sheleson, carban, 462461, 403
Slightly sobibile lome compoands

coemon ion offect cor soliibility, 637-638. 628/

expuilifria, 633043
Ton-product expression, 634-675

malue solutiliry, 636-638, 6372
pH effoct vot sodubifity. 634
precipitse, 639-64), 645-646

solubribity-product constan, 638641, 415 6377

Sy, 442,501, S35, 54K, 642

Soowllskes, crysal wructre of ke and, 37237/

Soudim
clectron configurstion, 352 2821 25
1ot forsation, 50, Xy
lonizstion encryy, 263¢
propertien, M, M 268, 427429
resction in wanee, T4
et with brewine. 281/
standsnd enthalpies of formstion, 204
Sodium scotute, S0-801, 004
Sodium bromide, 241/
Sodlum carboaute, A35-626
Sodiam chilonde
crystal strsicture, 380, 380Y
dismlving, J9K, 9% 400, Xy
clectrolysés, 20-72), 721/
feemestion of, M1, Sy
Istomic waline, 10
e of, 73, 7Y
peoperties, 34, Ly, 296, 2971
rock salt, 263
solubifiry, 392

Soxdium chomate, 120, 121/ G340 A% 242

Sexdwm fhooride, (40
Sodiun hydnacule
n chiocallali procss, 723
dissalving. W0, 3997
proton transter, 131
titnation of HOYL, 625629, 624/
titration of peoption scid, 629652, XY
Sodtam wodide, 123, 12
Sonthiany bows, 301, M S, Wy
Sodivmy monohydrogen phosgihase, 110
Sodiism porcliforute. 81,451
Soduum thiowfise, (45
Solar encrpy. 208
Salar xywiem, age of, 775
Solkl. 373308
smorphoos, 573
aaric-scule sranpement of pasticles, 54 6
honding in, moderubar ot hand (heory,
IR, IR
chrenvical exuublon, specifying state in, 1687
s condensad phase. 352

eryntallioe. 373302, $736 375 ITTLI81L 300
defined, 5
ettropy clane with diamolistion. 661-682, 661

bincticmolecutar view, 353
mscroscoplc peoperties, 1311

plasse chunpen, 0-361, 3617 410 438, 4347

silubility sl sempeestire, 401302, M2/
specific hent capsciry of, 199
strvctunil festnres, 373378

Solid-gan equidliten, 300

Sofid-Tiguid coguilibeia, 360

Soiid-silind silutiosn, 20

Sobubility
tuiling paint and. ¥ew
commeon-ion effect, 637638, 635
conmples son effect an, (35646
defined, %52
equifibria of alightly sslishlo knke compounds,

633643

equilibriuny 401403

- gan sarlistion, 396

s liguadd solution, 96

ssolid wolution, 96

wof dnic compouds, 116119, 117/
122125, 123

gt iguied soluthon, 194 Wn

molu, 636-63%, 65N

pH effect i, 6W

precapaises, AF5-631, (1S-640

prediction o, 1936

prossame and, S02-403, 300y

rilles fir Jonic comgosmds in water, 123

stslid-solid selutions, 396

widushility peoduct comstant (K) and, 634-641,
633 637r

temperature and, 40140, 412

comtuy (Kg) 63641,

6H3Se 637

Soluse

defmed, 99, 322
molar s determenation fom colligative

properes, 41414
vapor prowaaite aod. A0K-410, 300L 410y

Solution. Sev abio Sotabilivy: Solute; Sahatvn

mucess: Solvent

botling poinl elevation, 410641 ), 2100
Al 412
defined, 408
clectmlytes, 308, 415416, 4157
fractioaul distillntion. 415
freczing pola depresson, 410F 411212 411
notchectrolytes, 408313
snstic pressare, 412415, 41
solise molar mass ad, 413414
vapor pressure bowerimg, 8-S (L 405 210y
concentration, 404408
defined, 62, 392
ity 10010 101F

electricul condactiviry, 117, 118

bewt 0 (AH 0,1 397308, 308¢
Kieal, M

Intermadecular foroes i, 193, 7Y/
Hlegahed-Hguid, 344396

maolariry, calcolatiog, 99
medocitler pedatity und, 204390
phywical sares, 62
ssurased 401, 2011 405
slick-slid, 396

sliion process, W7-400

stock, 100, 101

Aolchiometry (xer Soluthon nichinmetry )
saporsatinaded, 01, 4017
uesaturated, S0

Solution cyche, 3297, osr
Solution process, 397400, Ser wbse Sobubiliny:

Solimion
cxthuslpy change, 397400, J98 399¢ 406y
vy change. WO-L00
et of bydeations, 397-30%, Wy
et of saluton. 397, 394
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Sobmon suoichismer y, 99. 104
S anae-auaber relationdipn, 100, 1004
hemical ractons i solution, 103104
coacentraton, 9
iy solatsons, 100102, 101/
wwdanry, W
Sobuated, 117, 126
Sobvasion, 37
Sobvemt
shontols ms, 393-306, T84 3980
definad, 0. 192
Rexane o, W, 395, 395¢ A0y
wamcz as, 164200 371, 3L 304-390, 195¢ 3ae
o Hybeslization, 330, 331£ 3347
° Hybekfization, 330, 3327 334
o' Mybridization, 132, 333¢ 304¢
Spece-filling moded, (), $65, 466/
o' Hybediration, 333, 300 334
Wit Fhybedeaon, 333, 333 334
Specific activity, 772
Speaalic hest capaciy (ck 197198, 198, 199, 372
Specuasor jone. 1200 1214 128, £ N0, §300

Spectrogholemetry,
Spocd of light (c) 217
Spim quantum number (w,), 246-247, 2477

lree eneegy change snd, 671-674, 672 674F
670, 650
oo renctions, 0A3-607, 693/ 701708, 705
soocrad law of anl, 659
femperatune and, 671-674, 672 6747
voliaic celly, (93697, T01-703, 705
Syuare beackess | |, 901, $46
Square placar compiex
complex jas, 744, 744
crystal fuld splisting, 756757, 78/
valence boad thecry, 751, 751/
Square planur shape, 317, 3177, 333
Squate pyramadal shape, 317, 3177 333
Stanchund ntrmosphere (atm) (unit), 151152, 132
Seandand coll poential (E2q). 697100, 129
sz
Stamdant edectide poteial (8., FIS-T00,
G 200,301, 742, 7420
Standand cotialpy of loomation (ANT), 208-207,
08¢, 08¢
wmamwr_;mm.m
Standand entropy of reaction (AST,, ), 664665
Stasdan? free enengy change (AG®), 669
Standand free coengy of formtian (ALT), 670
Stancand hatf.cell posential (5] e, 696-700,
G2 700, 7018 742 M
Mﬂhldfwm&vwmpyo(
Tonmation (AXT)
Standand heat of reaction. See Standand entalpy of
renction (AIf},..)
Standund hydeogen electrode. S98-504, (0¢
Standard molar crtrypy (57), 659-663

Stasdant molar wilume, 156-157, 157/
WWNMM.W
Stanchird sute symbol (degroe sign}. 208
Seavdurd stutes. 208, 204y
Standand wemperature and prossure (STP), 156157,
7.1
Starch. 457
State lunctioa, 194194, 1947 203
Seatees of rater
chunges in mate (we Phase change)
delined, 5
density, 1718
s (see Gan)
binetic-molecular view, 351352, 351
Hgquad (see Liguiid)
overview, S-6, § 149150, 149/
sulid (rer Solld)
specifying in chemneat eqsations, 8647
Stathonary states, Y24
Steansc acil, modocular st 480F
Steek, specitic beat capacity of, 198
Sterooteamers, $68-465, 748-750, T4/, 74
Secrcoselective reaction, 64
Seock solution, 100, 10
Staichiometric coellicicnt, §6

Stolchiometnically
Stichivenctry, 71104
chemncal espustions, R8-59
chemical formuie, 79-85
defined, 72
clocimlysia, 726-724, 7277
el s low and. (67-109, 168/
lianiting reactams, 9397, 103-1(04
mas percent, 77-79
mokar canes from balanced equations, §9-93
muoles and, 72-79
pereent yeeld (G yiekty, 0%
tractiuts and products, 86, 8901 103~ 104
slde reactions, 97, Y31
solution sloichiometry, 99104
theorstical yield, 97
thermochomical equations, 201-202
STP (stunndard temporatire s pressre), 156157,
177,170
Strong achly, 126-129, 126/ 1264 SK1-5K1 s
U591, 911 604, 6068 627629,
24610

strong aoul-stinay hase 1RRINION Clirves,
627-629, 624
weak base—stromg acid it carves.
62-63), 63y
Strong buases, 126-129, |26, L300 SK3; 5017

04605, 0060 627-4632
stmong acid-strong bawe tiration curyes,
627-629, G2/
weak acid-strong buse ttrathon cirves,
629632, 630F
mm,ummmm
A0, 415416415/
Suroeg-fick! ligands, 753, 755, 758/
Stroutiam

mmlar rEnos, §9-91

Indlox 125
Structural lswmers, 84, 85t Sor advo Consumnonal
(sructiaral) omens
Subcritical pus, 787
Sublevel, 235, 236, 205-254, 441
2494, 28%

Sulsimanion, 352, 353, 353 360
Sublunation, heat of (AN ), 353, 383
Submicroscopic propenios, 33
Substance

compoumds as, 33, 34

defined, 33

elements ax, 3%

s comservation, 1536
Subststution reactions

wloshils, 476

amines, 475

carbasyfic acuds, )

organe resctions, 473 474
Sabuirste, caryme. 5313
Subtraction, aigmificant ligures in, 22
Sulfix, orgusic componnd, 465, 465¢
Sugar, A86-487, 486/
Sullste bon, 360 448
Sulfice hon, S84 684
Sulfiee lon, S6¢ 448
Sulfir

allogropes, 440

chemistry, #47-348 .

electve configuration. 25|, 2524 241

mlar masa, 72

male of, 73

oxsdution of, 203

properties, 444347

ssandand enthalpies of formation, 205¢
Sulfiar chiborde, 296, 2077
Saltie o lde

ackl ruin snd, 642, 643

decomposition, S48-559

mokar muss, 73,74

ondilation, 673, 675479

progenies, 447

ol copper, 91
Sultur henndluorkie

hybeked ontritals, 333, 333/

moleculer shape. 317

valence shells, 311
Sullue wtratloonde, 316, 315
Subfur srioxide, 437, S0 S0-549, 642
Sulfurk ackl 311, 445, 546, 642
Stlfurous scid, 447448, 6K, 642
Superconducting osides, 384
Superconductivity, 184

defined, 189
energy fhow and, 1R 192, 190 1914 192
crropy chunge in, 665666
Sweating, phase changs s, 352
Synchmon, 777
Synthesk: mucromolecales, 455456
Symup, vicosdty of, 371
System
definel, (B9
cuergy changs, 1906 191195, 1912 102 194y
encryy fow o mod from, [§9-192, 190€
IL 19Y
oy changes. 664-665




26 Index

Systexn, comtumnd
el enerygy, 190, 1000 1904, 194F
seze functum, 194193

Systrmutic rrros. 24825, 4/

T
T sheape, VSEPR thooey, J10£ 317
Take, 438
Tefhariun, propertics of, $44-347
Teanperatus. Ser alur Esdothermic prooesses.
Exthermac processes
Chatlen s lise, 1538 150 185€ 170, 172 17
comventiay wwim of, 20
ceitscul. 361
Aetised. 1K
Earth's stimimphene. 207-208
effest of changs on exquilibrnm, 367-568, 6l
catropy change snd, 659, 660, 660
665-086
froe enenty change and, 67)-674, 672, 6741
= intensive prperty, 14
kinetic-molocular thoory and, 174
messurisy, 1819
molecutar speeds, 170-171, IT1f
phusse change sd, 352
peaction ruse and, S19-S31. 519 221/
renction spontaneity. effoct on. 671674,
O720 6714/
wolubilizy snd
o wobubility, 402
solid solubility, 401412, 02
standied modar entropy md, 660
ot chanpes und, 6
it of mwsassment, 141
vapun prossure, effect on, 358339,
ASHE Ay
vinconity und, 370, 570
Temperatute seales, 1820, 194 19¢ 155
Terw (peuain), 15¢
Termoloculbar eleenentary shep. 576, 5260
Temary sinuctare, of protetn, 449, $89¢
Testabvility, of hypothesis, O
Tewa- (peetiz), ST¢
Tetrahodesd urcanpensent
defined, 315
Nybeid orbitale, 332 3326 Y34
VESPR, 3137 314316 1Y
Tetrubexiral complees
crystal flebd splitring. 756, 756/
willence bond thenry, 731, T51f
Tershedral shapo, 318
complex jan, 744, 7440
describest, I3 308,318
trytmd orhimala, 354¢
Totruplhosphons deconide, 206, 433/ 434
Terraphosphorms hesoside, 343, 443
Tevatron, 777
£y Oetiieals, 753, 750 784, 754/
Thallin, 452434, 434
Theoretieal yield, U7
Theory. in scientific sethod, 9, 97
Thermal conductivity, 253 3
Thermal decomposinoa, 137

Thermochemstry, | ¥6-X0
culorimetry, 198201
defined, | ¥
encrgy (oms snd iatsrcomersim, 189- 105
endhalpy. 1951907
Hew™s law, 205-204
stundurd eothatpies of resction. 205207, 2S¢
soichiomaerry of hermochomscal equation.
W22
Thermeodynamics, 653680
detined. %9

Thaymul blue, 627f
Thyroid gluisd, radioksetope soalysic. 781 T8 1/
Tiane, wit of measaroment, $4e 20
T
bond fype. 434¢
i electralytie cells, TV9-TX), 700
melting poas, 434
propertics, 434436
sl 11y snd (AW, 55
Tin(l1) chloride. molecular shape, 314
Trmammm
appearance uf, TS
dlectron configumton, 254 260, TIS, 73R
hexagonal crystal structure, 376
mgnetle progertion, 260
cticlation states, 742, 742t
Titumhist 1V) cvide, 742
Titrution. See ateo Acid-hase UrrsOn Curvws
sciddune, 130-131, 131/
definod, 130
end pount. 130, 628
cqmivalence poiar, 130, £218-632
Tokamak design, 790, 75X
Toer canny, 151152, 152
Torvicell, Evungelista, 150
Total fome cquation, 120, 1211 £28-120
Tioce clemests, 757
Trocers. ralicuctive, TRO-TR TRIL THiL T8y
Trams isomer: See cor-trans ot
Transition elemests
actimdes, 47, 48/
ol slee, 298259 TS 2V
complexes (ree Transiton mstil comphexes
(conedimation campoudng)
coonitnaticn compoands, 745750
detinad, 737
clecrron configrrathon, 254 2540 24,
T3-TM9, T3kt
fowmntayg mere thae one o, 24
influence on Grotp JA{LY) propertes, 412
nmer (e luser teansition elewents)
Lanthamiden, 47, 44/
periodic tabile, 47, 4¢ 757, 737

properties. T37-743
chomical, 741742
codor mmd magnetise, 742, 743/
metallic hetavior aml oside actbviey, 742
uxidation soes. 741 TALE D
physical aed wiomic, 7102741, 730¢ T4
rechacing stength, 742742

wes, 737

Tramsiting motal compieses |coondinatamn
cuttpoutids b

in hiologxcal vysicmm, 757-T58, 737+
culoe, 754,758/
crysial fickd theury, 752757
formudas and nasnes, 745747, Td6e
frybied orbiral, 730-75
fsomerism, T47-750, TATS7Y
agmctic properties, 755
structuse, T84, Tl
wadenee bond iheoey, 750-7S1, 230¢ 751/
Trunaltion mctal lons
ehectron coaligurstives of, 204 2K
magnctic properties, 268264
Tranation sinte theoey, $22-525, S22-524/
Tramuraniun ekanent, 777, 7770
Trinl aned exvoe, ¥
Triglycendes. 431
Trigonul hpyramidal srrsngement
dafind, 316
Irivbrid ortatals. 333, 333F 334
VEEPR. ALA 16317, 306
Trignnal bigyramidel shape. 1L J10, T164 3540
Trigoaal phatinr arvangssuen
defined, 314
Irybrid oetetals, 330, 304
VSEPR. ML 314, 3147
Trigonal pluser shape. 313¢ 314, 3144 334 335
Trigutesl pryracoadal shape, 315, 3156 332
Triboditde Jan, 317
Triple bonds
alkynes, 470, 475 482
defined, 286
functiomss] groups witl, 482283
arhital overlap, 336, XMy 197
pi(22) boad, 336
shggnes (0) boeel, 135
Triple point, 360, 361, 361/
Tris (peelin), 746
Trustesrin, 4515
Tritlem, 789
Teyptophos, srucuare of, 447/
Teabape, 333
Tyrosine, strucirs of, 487/

U
Ultmviolet (UV) endisginn, 21, 214 S35
Uncertainty in inensurement, 21-25
Usicermainty prnciple. 2131-232
Unimolecutar seaction, 526, 5200
Uliuat cell.
bosdy-contered cutne. 374, S73C 376, 5777 ST
delined 374
fuce-comered culne, T4, 3782 576, 3T
hexagnnal cubic, $76. 377/
packing cffusency, 376, 377
nheteple cubiz. 374, 3734 376, 3774 3T
Unats of messaromend
atlthmetic operations, 10
convermen factors, 10-12, 13




husnry, 14

ST units, 14-20, 15¢
Uivessal g comtanit (84 157, 657 -
Unsaturmed hydmcurbons, 469
Ulssatirssed soluthon, 4011
Unshared pait, 285
Uracil 491
Urniem

ennchmant, 176

fhasiim, 756788, 7877

Holopes, d4f 176

plchblends, 36-37

radiosctivity, 771, 780

Meanttt- 138 decay sories, 771, 771/
Umeme. 533

v
V shape, VSEFR theory, 114, 314f
Js318 Y
Valence hand, 383, 303, 384, 3847
Valence bomd (VE) theory, 329-13%
sentrul themes, 329330
compleves. 750-751, 750€ 751/
Pytmd ortiuls s, 750-751, 7MY 751/
octaheddral complexes, 750-751, 750/
witie planar compleses. 751, 7517
fctrshodral complexes, 751, 781/
defined 320
bybwid ochitale, 330-338, 331530/ 334,
molesular mtathon, 137 -
orhital overfag, 529-330, 3296 331/
132133, 330y
wingde and multiple bonds, 138315
Vikenco clootrotes, 28, 377, 270, 288, 1M, 10
384
Valence shell, expanded. 310311
Valenwo-abell alectron pair repulsion (VSEPR)
theory, 312.322
defined, 112
clectrom- gty arangements, 312113, 113/
linear arungement, 1L, 31y
molecudes with rusltiple cemral gtoms.
1030, 1y
octabedrl armngement, 313 317, 3177
sqpuare planar shape, 117, 1177
sejueare pryramidal shape. 117, Y177
tetrahedral serangesnene, 310 114116, 2187
bapyrumidal scrangement, 1134
36-317. 3¢

ingoaal planar aszangement, 313f 314, 314f
tripoenil pyramidal 318, 1157
wing VSEPR 10 deternuns molecular shape.
JIN-319, N1ny
Valwme, ssrucairs of, 457/
Van der Waals, Johunnes, 179
Vien der Wasls constants, 179, 7%
Vam der Wass euation, 179
W der Wisals friemes, A2
Vi der Winale mcing, 362, 3627
Vimaedute oo, 24|
Vamadimm
uppearance of, 718/
atomse e, 258-259
eloctron conliguratinn, 351, 24847 7%
ercldation stanes, A1, 7412 741
Viastadyl ssallinte clilvydrate, 742
Vo't Holl, Jscobes, 415
Van't Holf facioe, 415, 3150

Principles of General Chemistry, Third Edition _

Vapor pressan
boiling polat and. 359340
defined, 166, 357
equilibrivy, 357
solae effect on vapor prossane of solution,
S0m-210, 4ony, 410y
amperasure ad miermoleciias forces effect on,
158390, 1SR Ay
water, 166167, 1667, 166e
Vapor presstire kiwering (AP, 408-410, 400/ 410y
Vogoricatlon, A52-183, 3532 357
Vapoeization, hest of (AH,). 382381, 153/ 384¢
BnEm

Volsge, 607, See ats Coll poscttial (£
Woltase cells. Ser sl Battery
<l poeneial, 697713
comtruction and oporation, 464408 0044 e
defined, 692
dingrammiing, 695, (607
chectrodes, 692, 6921 (95, 694/
clestrulytic colls compared, 4922, (424

it bridye. 64/, 0

spontaneous redox reactions, 097, 653,
J01-708, 08

sewncdand codl porenial, 97~70, 699,
MS-THL, e

standan cloctde poenmats, G- 700, o)
700, 7014

stk ] bydrogen cloctrode, 8649, 1)

voltages, (71

Volune

AMOUDY maws-umber 100, 100/

Boyle's Lawe, 183155, 1530 155, 1700 170 170

Charfes’s law, 154156, 1550 100, 172, 17

wh;mbul. 1516

wmmla
effey of change om cquilibriun, 565567, S66f
= exfemsive property, 30
prreome- votime work (FV work), 195, 193
SI-Englivh eyuivalem quantities, 15¢
it of meassrement, 1516, 15

Vohume pezcesst [ (vivi), 405

Wolumctric glesware, 15, 13

VSHPR theory. See Valence-shell dectron-pais

repsilsion (VSEPR ) tieory

w
Wasge, Peter, S45, 546
Waser

SCichs el buses i, SHO-582, WIS
snphoteric nature of, 49
namiontzation of, SR-SKS, SKSY, 620
bt shape. 132

vullection  pus over, 166167, gy
coolitg curve; 354156 3847
covadent hondmg, 52

covident componnds dizandving b 120
decompoation, 157
depiction of molecule, 61

dpole mvoment, 321

eloctrotysia, 137, 7202722, 721
eloctrom disitmition b, | 16, 110y
formation in sculb-base resctions, 12%-120
foesmules, A0

hybit oebisale, 332, 33

yddrusond bt contmpounds, S6, 877
Irydrogen bonds, 371372, 3717
hydrogen duplicement Gom. |77, (3%

116-119, 117/
et shape in glao, 570, 571Y
molecabar s, 59
molecslar shape, 316318, 321
phase changes, ¥52-353, 354- 1% 1845
Pluse diagram for, M), M1/
physical chanpe, 34, &/
polar muure of_ 116
properies
boilleg poing, 15-19_19¢ 19
boiling posnr elevanon conmant, 4117
cupillasity, Y70, 372
denuity, 17, 171 S72-373, 37%
froezing poist, 1819, 104 (9
freezing ottt depemadon conaant, 4111
g solubility in, 402
heut of fusom, 152353153/
hﬁmlﬂ-lﬂ.”!ln
molar heat cxpacity, 394,
spocific test capacity, NII m
sterfuce temshon, M, Wk 372
thrmmal, 371372
vapor presenre, 1665 167, 160 35KY 390y
wiscoairy, ST
= solvent, | I5-120, 371, 3037 304306, 08,
P, 60062 103
sate chango, 6

nustiere oof Tight, 217220
pamele behavior comparad 1o, 218-220, 259
Wive function, 232
Winvelength (A3, 217-20% 2172 200, 222,227,
229230, 230¢

Wave-partiche dualiry, 224-23)
Wises, 396

Weak acids, 126-100 1264 | 26 381/ SK2. SRA,
SI-S91, 911 600008, 606 620533
ambons as weak bases, NS
Wsociation exsen, SK1L SK2




1-28 Index

Weak acads, comtirmmd
K, valoos, SK2
weak acid-strong hase titmtion curves,
29632, 630F
wesh hases and, SU7-400)
weak-ackd equilibeum, 593597
Weak hases, 126, 1260, 127, S53_ 5011 397-60),
GOL-6015, 66

polyprotic scids, 597
Weak-fledd ligesds, 753, 755, 7557
Weight, 16
Wood, specific heat capacity of, 194
Wik

defiead, 190

energy detined us, 7

encryy tramaler as, 191192, 192/

Iree energy and electrical work, 705713
(ree encrgy chanpe and, 671

pressurswliame waek, 195 108

sign comentiom, 1921

units of mossuement, 193
Wulfanue, 373

A

Xenoe, 393/ 452, 433

Xemom tetrafloneide, 317

X-rays
diffraction, 230, 2HY, 378, 37%/
rudiatioh dose, 779, THO
wavelengih 21K 218/

¥
Yand (yd) funit), conversion to ST mmits, | 3¢
Yiedd

actuat, 77
percent. 98
wido reactions effexs on, 97, 97
thenrctical, 97
yne (wfliny, 475

z
e poind, tempersture scale, |§-19

Zero-onder reactions, SO0, 5122 $13, 5147 518,

SIN. 518

Zime
appearnce, 739
ahomie tize, 250
In bateeries, 713714, TI3E 7147

okdation searcs, 741, 741
i voltaie cefls, 693696, 6931 6L 98701,
RS G00F TON, TSR, TR
Zine chionide. 119
Zime foemate, 606
Zinc iodate, soluhility-product contant, 635¢
Zire o, 53¢
Zinc phosphate, ¥0-¥1
Zine sulfise heprabydoe, 742/
Zinc sulfide, 645-646
Zircon, 438, 438/



