L

VRJESW\Y \Secw@m (é 20257 APCramismy
KE‘/ T Hivbs 7 Kwu
CH %/ ZONUMG SEe ALse, IHr LmrzpwélA%m

. \DRAU\“ﬂL LE"‘"S gmgnme‘f
(5 TALTIRG 1N TRE MOSSLE OF TH CHAPTER ) A o eeo

~ [LESINANCE
<
L ewis Strvervres [ Amee Enercy

© [ Npotrrae Atoms o 10N S b( Bowy Yorarivy
gt_w“\)(’ VALeN cE € s e @OUD ENTNA‘LP}’ éAMOQJ
-%/(Q Morecores wiTH Stares €7¢

We Rase  DRANNGS 08 Yot AIMBER OF VALgnce ecscrronss.
e . oF VAL 65‘ Derenns oN The GRuP NUAMEER.

Leoor % I3 I‘/ll‘ﬂ (6] 11| /'”/\
BoaVa st | &l STY s ]e]7 ¢
Llecxams I8 DRAWINGS  ARE NEARLY ALWAYS (n PAIRS :
Nors —EansotnsG PMIL/ ><:

LONE PA(
RounNG  CAR ”">/ (X""’Y) (X'7>
MULTIPLE  @omvS =Y X=Y

bOUB te (4es) TripLe { be- s)

A5 wE PRAV /"\bLewws &uca. vse fLiefr 4o LeS
Bur THe Renc AM(»LL‘H/VW VAR |

LD H- c—h‘ D o W‘OW

fo™) ; AR

(roT reAL)



‘ZULES ol Lﬂ/\'(f STRUCTURES

I ALL /V\OLECULESI DRAWINGS MUST [NCLUDE A oF
’ THe VALeNCE LTINS Ve, ANY AohE> Due 70 A
NEGATIVE cnarcE R MINUS ANr for A PosiTive CHARZGE.

T Tie Ocrer Rue =+ Aoms ysomwr s Bonns Anp o

Have (ove FAIRS S0 THAT,  (UnNTING Auc Eowdimsg ANO

Nom—EgNDING  ELECTONS GIVES A TOTAL OF El4HT.

€
Loo LIKE THIS: ! Y “ ol
ocrETs HaAY K"A’K Z'A~K :A"”K '/4'
(For. THE A > ‘ \ ( |
5 g 3R
E=A=¥ &=
[N ITIAL Exeerrinos D e I0
H oo pvn amves ome gon: H-H  H-F: O
ALMmosr ws
Grres | 52{ T Newr HAVE ocrets H=/
IF WE DRAW A MOLECULER SYRUCT YRR H—EBe—H
ATOMS WHCH CAN ©<ceeds AN Ocrer H—-—A{——H
((F ABS. Nz«:c,eggmzy) ned. ,
P S cl H
Ao Se B Kro

S{b e L K& /NOTE: Never E} C, N/O/OKF

ALWAYS RULE —Fovpmomns




(.

H& f—S—H

T 2085216 AP Ctrem
S)ME EXAMPLE MbLECuLA(( s’m:ucwna';

HSQ

|

((,3+'(e)+l 86

B A S e

‘m wm< You ‘rH(wJAH THE FrocEbynre ON MR NANSM

H A<

ISERY -7
VALE™ — circee

200 +b g Scoeaery 6 -~ F =
““““““ D FoemA. CHALGLT.
}'\‘F_'): :E' )‘\)—..‘.F: C)"\{\l(g\?‘ C N 62 \ )‘
- e ((4)+ — i =N
() 3D Re A 10e” ST IRAFT Fe ' Fo
- L{'S’bj 5-5=¢f
ng — =3 i/{( erz;:z i NG
+,2((>\ lée )(g i F) e F"‘“ C( fc
rm \ F/ -1 F 7-7=4
( STOV£EDd Herze" GrouP )/ Tuw w2519 -6 S
\_ﬁﬂ G @J?MX: ,o H _ e “"" S
_. ST E3
S H lSo H I(!\U(é) é‘(’tg'v}é*7:'1
ozznwl(é)(%’c) o e
N -F (c/\\ S /]
((¢)+3(?\ Rbe” % () 41054 Z00- 2 y
I ' tos=-l P T5=p
C3y x5=C=X | Clse e ? _E
(e 268 s =) 7L
4 . s T
- L
C



E(L MAL Cé{mtye

Y:C KeePs TRACK OF HOWw EcEcrroNs Ate  SHATED C)
N STRucTURAC DRAWINGS — EQUALLY R UNERUALY
- N\ - 2 CZ_D - -
| H/o TA)LQH/M :O\E::‘)(’{ OH N
e £
H Se R
Fe (€
WHed st s owe. €.0.7 Usune ot

FolLow THER USUAL  BonolNs PArmemd.| (2

s X4 4
@ Gue FC. (7175 4 porysmorie teNox—| —x= | &l 2 5
S0 Accouwt Fx THE (oNS CHArGEs Arc| ! Lt | "
F.C. VArves pmysr ADS P To THe =X | Se= G
OVETALL CHARGE (INCL. For NEJTRAL awg)_ == | | %

@ (hie. F.Coe N AR A = > — [ X=Z O
bRAWING MRS LESS THAN O /Mone

TN AN OcTET, RuLe of THUME |
(¢ THAT PR Swtl Amams F.C.= Dor +{

Yo STRUCTURE BRAWING Cormaon . C. teues

EVAL vATIOKS THE (08T APk e @/‘f [ S (L

TRV E [VAub) WIte .., ’* lC—-_’J#, “

D HVE As Few troms 4s bossiber P2 |\ /_., W)
[

corTH Ay F.C |

| |
D Heve NOF.C. >+ -
2 NeG. FC. Vhves Aee o AL_-/ 20—
Nb(Z’E ELECTRONELCATIVE ATOMS 1 .
STORED Heee Grut ) 8025—19- 18 Th O



M 2026 -0l -05~

W
-
C RESONMCE IR CONT‘/UBUTWG DTRUCTURES
i A e
LEV\,‘C STRUCTURE  TRAINGS HAVE LaiTaTIoN S

A SoLATED BRANINGS ofF Morecutes M7 LAk

OUT MPIRTANT  AcPEers of THE Melecule £ STRETUAT
Dransmss ‘-?é MO LECUAR greucrires
ComNyguring  STRUECTURES iy puribee LRAWING S
WHich WE COMBINE NENTALLY (NTD A SINGLE AMobe,
YO UNDER STARDING  GQADIME N O Avtesy e
| ‘b( FEEReENT CONTR | STROCTURES Dcerre luu “THE
RLacerment  OF  (one YARS  brueee 2N /?NB/G/L

( (PLE BINDE.
IZUL‘E@ ;4‘(()/%5 Rramaid CaovECTED P (N TR Sapg
G oRpEr (N ConR, Stwetupes R T Shme
&5 Moecurr. C-0-C # C-Cc-0
(a ALTHOU(,u MY MOLecutes HAVE CoMTR. StiuceTuREs
A)H[GH A(’M v Qe ReFLecTIoNS R RoT A‘r"lc)u,f.;
THy At RiAuy RENRPANGEATNTS OF £2 gerkom PA RS

[ecomanee N Ogome - O? ((Xc’é) _—

W, e . y ”@ é? I.
y OLO“‘{ X)) <> D—S=~ Ao
7 Véq\, ) .C.D O’O Ké&-5=+]
S
C . . I[A -
E 4

C @



Tre o comve. STRucruees o= O, Sty o¢
TNAT ok U MENTALY Cczmng,,um MoV L

¢ Bavos Ave ERuivteent. Nor Singrg ot o
EUT l (%N%(Z&NP/ al..ocﬁc"lm\f f‘]{ARrN{S e s

l(\\ FAGTI Accorvig To EXC.  MEAS. RoTH RoevwnS
ace | 2F8A 1owe.
Trewawy O—0 | ngA [(2FBA 15 kibyr

O:O (. 52(/? (o ETwn !

‘7'(?(5 SHYET NG O EcEcrron FPAlRS (N ResonAmMce
DRAMINGS Stou Be UMBERSTIOD AS A VELoCLt ZATION
K EtecriaNe (N THE AoLECE, o OBNE, 1T pMEANS

Som  ErecT oS ATE  QHAMD ETlul. ALl 7THREE AToMe
NOTTJLST Td NRUGH a6 ATDMS

< . / "‘:ﬂla 3 /./
( e
OTHER | ExAMILES |
72— ¢ +HN+2 2de” ) é’}
. \ D G
COZ ° &) 2759, M .OO ?
¢ ARINETE S s ) <>
N S e C\\ ‘
N Oy L7 SENCL Lo &
vy . ~:"'§ N . A A
: C - /‘ : — @
Cé('co G4) + &1\ = :50@' 17/ e
NE € 14 ) S
pineer SW H /C’%'H NO. oF A e’
H\C/ C < VArercee y — é
e Il C/\ | e - gt
& ;"\/4 /c\c// /¢ e-s
Yo H /
| H
H
C
sot, SoL



MZ02b - 01— AP Cem

(/U(: CFTEN TEACH [CESONANCE USING ONLY  poceECEs
WTH  EQU IVALENT [ReS. Fdfl"lﬁ THAT Lo Ll ke
I[CEFEeTING OR  [COTATIONS. Thnos @er orgresrwie ()
A Mogecutes WITH TNON - £ ) VALENT €S ERME.

o ""§~+~ = -
fr &X. (DCN G*YM (= lée

O ¢
Cy,%m"t TN
e O= /\I ¥ O—CEN e
Comitgume * 5 - g CONTRIBU TR
— OxY¢ S MURE  gCECTONEGA THAN N7 reeoteEnN

S6 THE StRucTURE 0N THE RIGHT IS fREFumeen,

Elly THIS ONYaor ouoN): Cf%oc(.(xj

O Tt A B o T o

T 4D BN €A Il e 7o B ey o

5@5?770“5 ™ THe Oc‘rc-r lZULE, )

O Ao OBy W0, F &% /)\)0 l/e’/‘ NODZ 17@")’

@ Fewer THAN AN ocrer )?mz <. Mevacs (N Lews
STRUCTURE  PAVING S (Freor (qmuPsl L2 g (z) Wite
Acwnys Hak cess THAN Te's.

O More THad AN Ocrer. Sime spoms Bccers e N
Somve SHRucTVRAL DRAWINGS ! Pepion T A HUG IR
pon-aeracs (P S ¢ AsSe B Te ID),

TNevee € N0 Fl'

( My free 15 poT 0 uz/u A SYHVCTURE (WHICH Excreens THE ‘
OcTEr UNLESS (T GWT @t AVblped ). O

&



For. EX. . &
O No | N=0 «>:N=9
e N & @
R
> EF Ae” Tép
-/ \F
@ PCls' 40" NS Poqz' SO+ T ZRe”
Excceos OCTET DoEs Nor NAVE To
.C.(-' = @
) ﬁ/gﬁ
Y bl A j
R ’#) %
:Q(>

@
( SorPes  Meoee  Grosp X MAO0RE-0 1 ~05

R loNic i

e aze (NTERESTED [N Byasping,

Tyees o Comns Ble Trfe MATVRE O Ravbs (W 4
SUB STANCE  PETERMINES MELTING
(D (O\IALENT FOINT,  Roleing PONT  CHERACaL
@ Merarac REACTIV Y, AND MANK gTHRR m{Mgg&’
(2) lonie

() OV ALENT Koubs / BTWN. NIW~meTazs )
Mweces 45 A SHaUMNG OF AN € PAIR BTiun. T AToms
DUE 10 OVERLAPPING ATVMC  gpie \7acs. [He €75 (v BTN,

C Amaer Cot Nucee), (ovacemt kabs Ace DiRECTIONAL
(REQUIRING A SPEC(Fic ORIEVTATION (0 oRLER NoT- D R EAK)

)




M ETAL e @o NS

— Merar ATOMS (N A PURE ELE/MENT  NAVE cone )
AW BondING  EcecTionS. THE SHAREDS BondiedG =
ELEcTRONS RNZE IN A Conbucming, BAND WHICH Aua’
THesm TD MOVE  JRANDoANLY  RTIM. METAL ATPME,

— Lrecrmons AE DELocALiEes THRA e THE ErITIRE
Plece oF METAL, LIHCH 1S Wiy MEMES ARE GooS
CondUcTUzs O0F HEAT  AND ELECICITY,

— Bowos A2E  HOT  DIREeT lothe A AN CHASGE

ORIENTATION [ TRV QREAKING. THis (s whiy meTacs

Are MALLEARLE ANS Do g,

[Hanwncre) (Wike)

lON\c. VSWBS

IoNs ATHACT DUE T8 OPPas/TE CHARGE — AND EL«ECWAJC_(:)
Ale  SHARED

There AZ= NO DiscreTe (on Scraerre| aprecoces.

Bonnids 1S UNDERSTOOD To BE PISTRIGUTED THUGHIU T
® T Soups. EgoninG 15 ORGANIES 8 A SD
LRYgrac LATTICE,

“o lonic  ComewSS UNE Ll MecTndl AD

O @O Bl powrs. THS (s Ble e viry srrong

o 5 (oNiC  Bgnos Have 1O BE  BRokens, By courrAsT
VOLECOLAR  QMPOINDS MAy  Hve Lol mecT (R0l .
PONTS Ble THEIR - ComenT Gomms po AT RReAK—
ONLy WAL (NTER MOLECULAR. RonolsS Ele ek,

[oNle compun®s e RBriTie  gle stroNé

IMPACTS  rruse LIKE-CHARGED 10NS 7D Comg O
[N COTACT.

£
"R || S5858° G O

APARRT

—



MZoa6~DI OS5 A CHenm
lON(C Comvepunbs  Are  NON-COMdUCTDRS A4S SoLibg
Blc CHroes PACTICwEs Ave Fixes (N Place. Bov A

€ LIQUiDS THey DO Comver  eceerricity  BlC THER
long  can move A(OUNS.

LATH ce ENeray

R
/
K,Nu STRENGTH (N /oMl COMPounbs CAMT BE

INEASURES  PEL VOLECOLE AS  Fit /OOLECY AR CopmPoumds,

Tiis (s Ble Bowswg 6 PISTRIBUTED THRo4HwT
THe ENTWRE  ComPoupies AT VST WITHING IND Y WAL
JSNOLELRES
go we ust LAtTIce enersy 2 6\ A rMensyee
OF RELATIVE RonbING  STRENGTH (JIDIFF. fanuse COMPOUNDS |

( Z_A‘ITICE ENERGY % THE ENELGYy RELEASED ( E}omf-zw,c\
WHed A Socld Z LATTT cE Forpn s gZ A COMRINATION
OF GAseovs (oNs. [oredareer 115 e EnERG
ARsoRBED (Eubmmw:c) WHN AN o0 comapond (S
Vabor 1zes>, ,
WHme THic (omes  From 16 A Htsfs Lﬂw e, oF
THe FarvwmionN oF AN roie OrmPoons FRom (TS Eceremns
LATnas_L ENERGY (¢ THE FinAL STEP.
To m> (AT cE ENFR&}; WNE Rpene THIS Bowop)
(D Nocsy —> )\)a@ A=+ 10g kT (aemiznay) [E7E
@ Ta':C(a/p > Cloy  AH= H122k7 (Cl=Cl tomn srramers)
Ma(a) —> )\)44&;) +lo” AH7 +446kT (1 tonizaions ENENGY)
L @ Cly +le > Cliy A= “RHUT (€ g
D Naf) + Cli = Naclyy (AH= =788 KT [(tamice. every))
=44l kKT = (flcss')—r (+122) +(+t(qg) +(..'g<,'¢/) +(~~7‘2"Z) v 16




(/UE Sorve  FX x: LATTICE ENERGy T0 CAlc. (T

lA)HAT' o U NEED TP BE ABe O g_g;_?

%u Nee> TO QUALITATIVELY  ComPARE THE LATTICE
ENERGIES OF (opMPounds BASED ONTHER  ClteMicac

Faraums We vo aus J\SEB on  Covomel Cacy

l( % 7.1. = CHR (G E +l +2 +3 +Y
= DIsTANEE (Sum oF Aroree /?AouusesS
(oNn e

CHArccve (N COMPAUSON RTWA [(orS O 1 Qx g,k or.
=vep b ac %G, l()N(c KAolus cad Be A F“Eod Pef e ent
BAGLER U SMLLE?.  Fon THIC REASONS, ClRebGE MATIERS AORE

TRENDS m Ztﬁmce E“B?GY (Ekxwpu»: C()MPAfllgousS

M‘“‘

@TH*E (AR THECHﬂac,Eg THE (ARLER amas. O
Eumct Nact £ CaCly £ /\/%04 AlO4
N 2/t 42/ 13/

(opmPAcE (0N CHATGES FlrzeT Rle THEY NAVE A
K\GHEr EFFECT THAN  DiFmredces (N (0 S 7

@ T we LAtee  THE CoM@(nes RAGIVUSES A:zs THE

C, MALLER Emnae.
AL Communws  + /-1

KR4 NaC(< Lil

THe REATIVE Si12e cF (onS ONLy MAmreas FOR
COMPOYNDS (W 1TH  THE SAMmE  CHNRGES. O

Ot\\ A OQNW? or ‘1’65'7’[ Wrie 6Nty JSE UM AMBIbuows BampLes.,

®



(

(

M 025 —01-0S AFCtm

3’4 onn )>0LArmy an  EtLecrronttaniviTy (EI\I)

e
.....

],ON(C, Bonds ARE PURE COVALEMPT (gnbs (L”‘&' (N C(,(\
ARE AT OPP)s TE ENBS OF A BpNe-TYPe SPEeTRUM .

A Pure Lo Fone A s H_? S NARED ELECTHINVE (L;;DF'?

\'"--',.'«-w—’ PR

E)Nw N BETECN  THYSE EXTREAESS SHARE ELECTROAIS
Bur  UNEQUALLY, (W (TH ONE ATdp NAING A GREATER

GHRE THAN THE oTHER. THIS  comes Aswr Blc

DIEE. ATOMS Hwe A HGHE O (awee Zefe AN W HicHver
Arom whs A HiGHE Zoce ATHACTS €5 MRRE Ston oy
NO S HARINY, F LRFECT EQUAL SHARING

L

27 Gived Alay

D(Pouss
oLroLe2
S+ S/ INDICATE  PARTIAL. CHARGES ON SPec(Fiec pATpms
p | oratrs AT AND PoinTs TOWAD
H— HIGHER. & DeNSITY

( PAKTW» CHAeeeS ArE POSSIBLE (D DIPDLES | RurNeT
7

(N (SoLATION). |
(N Har Do Yoy NeEd 1D BE ABLE TV Do

Sroppe Hete M 2026 -0(- 08~
o e,



(/\) ITH REGPECT “TO ToNd POLAR Y THEre ARE TWO THINGS Jou NEED
- EBE AQLE T® DD,
l,\bw(ot:— GIHETER A oA IS Iomc;l FOLARC CQVALENT, (,)
O NON —PoLAR
. b&-rmmwé THe DERECTION gF RBaNb POLAR T uSING
THE YeERWC TABLE TRENd O0F ELECTRONEGAT | VITY VBLUES,

Wied € NVALyEs ARE KNOWK, FiNd THE ARCOLUTE VALuE of
FHE DIFFEReNCE.

F Ha(
AE]\/ EM T END CM C 25 -
O - 0.4 NON-PoeAc Nzo
COVALENT Ce 0,3 —> F 4.0 035
0,4"‘[,q POL‘A& USE T’H‘E Ticend 1o DEC’(DE NH(CH blleCT?ON
COVALENT [ 4 pypriTy ARROL EOINTS 20
>X.0 (oNle +—> <+ \/
H’() r O—H 1’——H O
+—> Aen= l |
C—€c
gﬂ /vxouewus;, CONSINE X EACH BOND ScPARATELY !
N Hy ¢\ N— .. N —H N-—ClI
SV <+ NON=POL-AR

N cHY We WL COMBINE U D ErER MNATION OF
Pond  FOLARTIES W I TH THE ZD CHAPE F 4 MLECXE TO
FIND> A VECTOR Sopn AN THE OVeRALL AOLECULAR POLARITY,

/‘/101,5wu\r< POLARTY 1§ RELEVANT T3 UNPERSTANDING
INTERMOLECOLAR FORCES(CH . ”) AN THE FORMMTION oF Cgcow'numg,

W-13)
)



C

(

F aodb-01-09 AFCiem
%‘(3' g?/zsﬁams & Cdlm,w 'ngDS

——

A BaNbS  STRENGTH (S THE ENERGy ZEQUI RER
13 Rredlc 17, Meas. IN KT /m('

RECA'—L‘ ZRE““% BoNbS 15 ENYSOTHE e ¢ / +AH>
F-OKM(MG RoNps (5 E XoTHeRMIC ["’AH)

NOTE -

BoNbs MmusT Rreak  FR A Re&cTiod p oecpr
Naz V¢, NN3, o Ex. /.'N::"N: Ve H/AIJ.W)
-

@&\JER/\L /ZULES

(D gHorer/L Bords Are STRONGER  BINDLS , LonGer Are (WA Kefe.
So Blc EANDING Rapiyc OF THe MLGenS (NERgAe

A E2CL-2Br 2T
Ropy  SrreenTt PO H-X DecreAsES

4o H-F > K-¢( > HE->=HI

@ THe Mg BoanpsS —THE STRONGEL THE By,

[x=x) & (x=x) < (x2X)
mf_(N(oLE DaVBLE TIUPLE

G\VEN B TAGe oF RoND STRENGTHS WU N ESTIVATE

THE AHopw ®Y:
| FINDING THE SOM oF Ronds Rproxen AND
TANG (T AS +AH.
R, FlmiNG THE SUM OF  oNbS FORMED AND
TAKING (T AS -—AH
2. ADDING TAese TG ETRef @a




EX. N&“H — N;z “'QNQ AA/(ZXN;?
(Mosr vewo> Lewrs sroveries;, Fresr) [S%%ZWAAQ:QZ{[];oo"()

AN
N-NT —> N=EN + AHH
u 4
Eanbs RRoxen RobS FoRmED
4 NN 163 ES o) 4 N=N 4441 k3o l)
y N -t (3 K3/ ol 2 H—H 236 kS /n)
F 1323 KT/l — 1313 k)] o

UsE Ble EXSTHERMIC

/A H’(Q(:J - AH‘SROILEIJ +MFOQVIQ> | O
+HPFR7Ft (-fmg) = /£ #T/;,;//]

e

KISTE IF 4 Bonp 5S ((BRO)LEN‘( AND “Fdﬂl\ﬂm)/’ MO AN
CANCEL (T HUT  BURIN G CALCULATIONS,
Ex. Oy +Cl —> CHzCv + Hcl
Rroes | FORMED
4o (7)) 3CH A

| cl—c( ((243) [ ¢—ct 1(3a%)

N . ~Cl c —our VALUES
] LSy LMD e e
—PS] kT, | E129%) @

(*653 +(-F59) = —(04 kT
' 1S



