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8 & &5 W €0 SODV B8EsR JTeTT é’.)c:,ﬁ’%a‘b, T8 DG 23%33 2350000 9T,
‘TREGo DAFRRE” Y BT 1) G, “Ogdo BFODD” ) BEAOHD T ® -
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0 6D BOLH D0E), M0d ST DB, WoBD), D AIGIT® VB, Jodd S’AIMT ST D T 6
BEE. S8 DoITE STl D BEL DE), WE, Ve GoodY E, WBZT ), WES
eIEPGNC HDOVIB. Jee, DEWD, DR, DOy, MG, D, &), EE G0, BVGLOWD Dorgren SePTP083
BepB0 DET, HDIDETHEL DET, ILSEL WET BITEOEIVVIB. T &Ry, W,
200, AEVOVDTBS D P T BEEIEIY,E T, & Totkd Edd Bodd dorgen Foid's,
E35°S, THS°S, (1085°S ScbHmron. W Eree ¢S Dod) Brcod. &8, S0, D, DEE w8 IB;
Toour, Sy FE Ao, oD WDGAo DHODDB HVK0T G0 DEIBTTR), XA DD
‘e S2DyToe &) VL &00cD, TBIPCs B ErLS0R ¢k DAY 0D BEZDADND B Jredd DESgoer
TN, BOROODND S0 ITEEL B0 BN. BDOTEIDOEoE 20068 L) HDYoB. DR
D &) R LS BB W T Beord TYS DD DG WodgBor &) THo ©bo
ST, (69 DPRD R ElENT) 6 By &Q)Dé, swbwbé 06 &) Ao dDoE® 0 N NeL,
€55° QoD Frred Ve,

2O H0ADD DaIrO) BEEDAHD B, JAFRLLD, BNy BY 0D LD A WEI7Y SO
OHTR. 50D, BODD Fgyoto BAEEY, VAT B, EFOW LM 2,88, 288 LD
DROIFOD) . EIEPGRS w8 FYW T ade’ Cdod &Ry D DG I, DAS ey
DTGB, JGIGB. SYPONTD €3y Dy Ao, BFECD B0otkd B0 DA B SFF.
98 €60 DB0V0B. OA 3O 9oV0d. &3 3B SOy DBA00d, &5 B QoS BB oSN
S0ty HBA ééﬁa?oo&.

Q08H008. I(iEr0 Doty Q085" DazyoDododd. SoedS 8dea¢ :Jwg"oag‘é})f() DG B BT . 28D
HoBTED DA BRDCED. SN SAED (3‘&)53, vapors) ézﬁ‘)o.n. QOS® D& VY DoBEPS S DTG
500008, ROS° D& BY 7D D Lrd ©owod — D, B8A VoWTE TG, EEW >0 A
B, Few DG egraw, DHED EForer (Bacod. Ros DA BY Eo° P Hrd SDod.  FRo
Fhore Tond Fvs, DoStrod IS Wsren ABND EC DD DAVFY Td T D& S, T
DDA, TG0 VOO, ROS® DG BY VA S G S\ od.

QP HAZITTRD WD €2 B DEBTERHLD sms.)bé‘lébaé.)oéf» %"«b‘l DTG DG 63‘?0:6?.’333@ Srrosdo
R0O, ég’d[)mé ADe ErDS abaaeﬁvooo. sﬁobé"b‘l DY D& {S?Qc‘ézgpbcb Sr&, e5° (o, @os® DA
By S s oy wpTos. wer Hrd Sow, FOo WD) BHEB Wod VoS DD
EEQr0) 0 SAVYTRD) & drf) DTGV DRYBos0 Je? BotED Yoo’ &) DETN) BIED



Hood oo 0B odwoted, Jor Ireo S ae,c‘.,zawg"o B0& WONT° WO3V0TPd
B62D0DD Bo7y Do, 2IEW ol Vo VO DEPTY SIADD FTYOD Derdod TFI) TS
§DJ?8 (organic chemistry) e.afOi’)‘l, & .Dtg"f()é BoBD DAdD ) ‘E?D"tg":)é §b)§ (inorganic
chen\:istry) @émmido, 8030. -

8BS DY 88, & "wdE s20y" &S §bo§3 @0l SFoDITRo. 208 "errdE” woll? & Ared
QoAS" L0LOSRD VTR TP &R 0. &ﬁoéobé 36605°D eorrwd Qo @S> (organ)
90T, (0B, E3OBBI, SPToio, Drvew, "é?bb‘l "egQ" &, “rDE” 90t “BDS 20e0BoDD” 0
DB go ¢ E0d. Q0¢85 0 “es8D20” (organism) ) A HNOB. ROS® T GTRD Qofipes®
€ O. QB Dedorr "eatgm‘l)é" ©d) are0d DS‘)“ roara"gs;_né Benrh dorben &I o: oS,
OGO, VIADD, FS, BBD, ANGTIDY) & LS DIFTYS WM TEN. S8 "egedS §:u§>}"
D B’ e80nE BIrODD0, FrS BIPODX0, BBD BIrAD0, HDoGAL BIPADD0, JVGEVOND DYS’
BOAoTSIY. fabb‘l &P BAPB Qo SrS” 6R) IO o) BFON. WY BTG IS
§Z>o‘f§" (inorganic chemistry) D e9PoAE BPAN0, 95T BIP0N0, VBB BAAIDO, DACLOND
2PS BBAoIY. HATTY w0y o.

VR VDY EAD 8IS Dgrdo WoTP DY DEWOS'D  GoWotERL. BV WS’ WOEY ey
RDEB00. & eErd DoBrT, VoBHdd TRy TOomr Hod BHYI/E @ Grd FYss
BEPDH0D. e9er sﬁgoéw’.‘oé W8 DB SEHVD DB, €3 DK QAT ) Sorr &otP00E3 &8 DS,
200 20T IS (Y B¢ DAIPGD. DR “B B0 IDN08” 9D BDB VO’ ACT? VO D BSo R(EIT
abbﬁom& esxg)bd e 60 &DBVTADS Desgo Basyrivo. e90C0ED %"’:9}066 - @éﬁéo&, 39, DAy,

SO, TFEOVS” - FT0TD) D DG DBodedo T VDVG0. DYEEW RESBE LITYo.

Qe B A GDY VAR HEH DL DOY00D, DOBRIT VES DS dcdo TTE BELODR.
Q086”300 TAVLD J0Po DY HBE TN BoHD DF0D ForOGBE. & FARDHDE D
Seb (Wohler). 2009 g " 5083065"" EOEOEMT O SRS ot & SO DG 22 e
DL, DA, Sotdd sbbo&éwé‘lgf DG DD DGO DG bé}gcb. easb%e;sorw, 08 Berd,
908 o, 207, Dodo HOLDE (ammonium cyanate) @D d&ojor&i)‘l e RS’ DD DG S2ew.
Q0 &)Y FOD W) wdeo. IV Fed Ydoado SHome BAITED BOIIY. S0E G
woNS Drgo. & B0 DG B200S 8D T STy ﬁ‘ﬁ"%})é"«b, IS rgoer
SASPGOITON. &3 (06 DET D DFA0D) WY WA eab.réfooi)o RODILD S P! 0oBo DRDEY,



028 SdE AroToed. & Drgo IDver @ DOLY WH - eIydlo! - "arsar” (urea) D
208'E B0, & o0 20808 DPold durdo (ANroN, urine) &° sotod. P Bar, P
SATODET, GO w8 DAY TR € ALIPBAIED B Jrdo TT° DVPFE. SE & 03PEOIP
DR0E SO 2.8 20NE EIADHD DEgo; ot3 2,8 Sed B0g), 25D PIADL TT® BOIPEOR Doego @
Soe ol S 20D Seob othdw 2EPE SHorr, Surgo DI ISLHOCR, & ANTOAID $d HOL
PES” BaIrdd B, (6T & Tob & TBS wTVITdo HDYd!) & QAP Foen T
DD 0 BEROADND Toeh TPEd A OODD dgroerdS BOS™D TPoVFER HDYEH) e, BELDODD
QOIS 9D IRE DA DEZDT - DY BN B TR ﬁsefcﬁé‘lgp - B62D0DD DYD es0hs
(eag".‘l)é, organic), ©=rofs (faa’g’bé, inorganic) ey D6 Argo d&@éw@b& &)os‘éébbwow?’
DEOOD o osraw. AIS s6mo SIS, Sdo BG® DV 398) 065 & e:oﬂs BogR8, ToNS
GrgRd BIEBE &) Dowogo EDw0 EPETPORE KoOBoLr BIVODTNDS, DVEE e & DBBD
2083 e BFODITRRD :q;&“a;sqbgé 8550308,

8620ad “é?t:)‘)é “06‘5::6660&55 ST GoldAX P oD 810800 “BLdg0 SJr03050” ©dY
TS BRo T, Iz 08 BDVHG oS BELDODND HPoDD Wohs o) B>
“86y0” (svdaS, carbon) ed s et BDN0T &oc éd)éoa‘ao.n. S0 “es0hg
65°o:53e6%°§o" eSO “E8yD 65°oﬁ>é%’°§o" 29083 2OV B0A Er 9 o) LIPS SDW.
DYBE O DATD DM JTGEPIS TPV Lok FRDETE. BRSETODS” DY 86 20
SO0 ErEED seS’en, & Bare” “esohs dbvojoa?.go" (s> 35333, organic chemistry) ey
DCeI0TPAE e QLY DT 608, 57 WRDNERINE SEND SFODD0 0D DD &G TeCOST
&0EPD.
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2. 8639 BraSo

(S rejo0eS “E63D SIaDD” (PGS EY, carbon chemistry) o) T ¢ DGE
BWRVHT) 0. TRoS QM DOSOo &) DI OF R E D) VoBiro THWMY. VEHAS® 108
=% Q

AATPOTED (.D@Zjooesb, elements) &m&oﬁ)‘b DERD BLDETANRT, HRMDST oASB0RB Sow. &
DTS’ otro, Do, T°H, &G, 8D, Do, Bio, otEo, aVBI0, DVETITAS Jren
8630 (S°6yS, carbon) Edeo FE Burego Argdo! DD € S6 D0 D &xeS EDoED?
& ) SENOD) VEVDW &) Ba0S gavse).‘();é.‘() memeg T w8 ogmabl, AdDDS 107
2POSTOD HBHAY SFE SEL0I Dgocstro DA Kesex?

BB DS E6yH0E Dodiro BocdE SJaHTO VoS IOy Sy WHBD 107 drusTod
So3rEH00H VIO Doy B D(ONo. & Tokods S rYISToBC0. JocSod Bre ér:)l)og

B8 Tre0ts EET) R, 8D DD D& 65 a@béﬁa@.

DEgo (0828, matter) So8dd Ederctdoh &eél :‘Z)é‘l 9LV VAVTPOI0. W8 NVONTIS &ALV
Jerfy DI erdHen (De20%, atoms) e9eroldD. HIVNED DOLBD; WE G EotT, K0HRD
(DoRDROTT BBErDS APDET. IS HoPow B%085°  erSR0INOE0, TGS F0eS Benrd
TPE00, B B35 Hoo T¥ Fho THGODHAE 20 SQBX? WOT EDW M HsH0
Soéézg_)bcig’ (100580 (1)05)TP “BEMHETPoN.” & (oS’ eI Bocd ao&f’cﬁoa, B0t Dew
ao&m‘), QOD eV &o&:é.)‘). RTVVOIT 63 & WEDQYY (105DOS BeHES” YoIDGL DX S0 S0
DAY exceD (“ersToorr €9) ©EVDD”) WoTFo. WYY LEVDS’ G0l WrDRD, WEVPS”
GO DEITEDYLY Y o DY dodgrdoen, Feroen, SQrEroen  DE&AELD
DT OW. W0 VYL BOD 6&@&?@0&36 RICVDAD, BEVYLD DG DL I EJDIow;
DEATEDRDV VFOD 9D B,

28 eeRDS "AD)" DL GomrOd JWoBH A FE. &Trond w8 Y L (6
:15°§)SJ°5Q5, water molecule) &° Boch &2 (&S, Hydrogen) esssden, 2vs 302 (eaébaé,
Oxygen) e &otIrow. s Gedd £’ DU PG LD E0ETAD. QL DG DG DY

SHoIPE) Seear0Es SOV W WBDVC0. ) SENID RIEVDE QDD )5S LIEVDHV



Srd!)dér’i g‘aﬁoé 6od; ADD dorosted & 33 T SRS EDDHOE 36&0&)& )£V
goffcer AR &otrow. HDD Arostod DG DY LDV o7 EIJEC0; A 0D
QORS00 3000 oI'TON. WorIEd SIADITRo ©D L0F ByEoS” “E6y0 BIaD” WD

F°PS 0S8 PB(SS.

2.1. DAL, o Eirren

TR0 ot ePTrOS D Do B BYW SOF. EIOVITYS” DS TEVVES T wE) L S,
ool Sger DAMAXD) V)T Doren. IBG® ) 03 DEDOEe: Few, VowE s,
d8TPo0eD, SdoySo, DATID. %"bg_ QXS odT oL T DE: oSS es0) e, 55
@)D, & WSS &6, ETHD. O & 000 JGrSEoT TR DEDS, e ?i\;o:i) TS
IS ot TEd For D) & Frrde o wand F'dobo eIt 1) ?i\;o:i) Te00. Hokd
Vo )6 drdaren Hoond P& oo D633 0 6 ?éom@ 5. & Joeses, ?f’._\;ozﬁo AT
ST OB SFOHTIE wE TR 0 E0twod. TR o, ?f._\;oéo P00 DD BFTVS
é.?dsbzf).)‘) o0 & @“«os JPV0  DIPGED, 53.)"’(5‘)&\)0 ;‘aojo?ozjdo EPEe SR, DS Bendd G Do
DBV &TI?) & TR TV GI6 ©E)E 3 ACIOVIDR.

& TR TdrV Folablstc) eaoeég"éo:i) 200G E &od. esi)‘l BFOTE, esi)‘l 2PV, @‘SD. or280%
BENTOTE GERD EVP DY WASD R WE60 IO (H) ), wipad DD DYLES’D
Q060 @860 “a” (0) e.e&')bl, SOV €€V ?ocgaodé" D Qof w0 “X” (C) @35&, wer OB )
AroseE 28 Qéﬁé@&‘) QoH2p esémi)‘l 509, Bodd WETPO 208D S°), SEICV0TR). VSO
%°e)a_‘55o 6% §°.‘0‘l D00FROD JTVS B D, T RoHA VL, T @oégéo& TR Tdoren
& O DYE 2.1 TorDEB.



DOS 21 D) auresto Bad DO, A DW, TG TFaATED

(8 DHSS"D Benrd DY, QDD DD, TG TOren SodPo DAL By WFE argo S )

=TT Hydrogen H
R5a023) Oxygen 0
fagsa) Nitrogen N
écia:)o Carbon C
arBedo Chlorine cl
QDAL [ron Fe
Déoio Sodium Na

PR B0t & DL (2H), 28 esad ) (0) €97 w8 DB g0 (H,0) &R0
BONEPS, & BD e5’°:»é6° APND DSore Toaraw. A BF0ND DAEGE0 (BAES 3D,
chemical equation) e9oerdd. K$e3ed LAEGE0 :chéessfs QGG PG A DY), 0O DY), €0e0.
B068585° “E(e " GOV €508000, E°630 (1E VO €000,

2H +0 -->H:0

a0y, 2.1. Do) &owd), v eaad LD SID w8 IO Ly HWod

& DAEBE0 OB°00 “Botd &S rDD, w8 R ) $OY wE DY exnd) HYos
B3enYold. Wod S°C; & VWG G DY BFY 28 B DS’ D FFS VrLDW Iy
BT o S0 & 68y TS ”évomsgmo" (o0& &ci)&er, empirical formula) esoercd. 2%)c
BR0DoBIVVD WIFYLD ROS® GIP)0N. WD) DLV EPEN0E SGD0 Bowdd HeHsdHLD
SPL0ET, FBoer DD, S'W EY I S0, B OB FPoo ErE DK0oB. @:né e90€3 g5as0
FHQEIS BY0) Qo) 0 SRS BoDHDERD.

0D a0 S AL DL ) D) &T°) AT APDY® & Fo[E0 3’3606866 TPORD DO
fa&aé& sﬁoaéss’ S — 0D DY DGO, B62D0DD ™3B! & :oge‘:a OS°60 DAEGEPIS & DEYD
€0) “DH22," (H,0) 9 Rofind egorees TRRZDYED 8 JYDYE, ©J) BTOS I, DB ok,
000D 50, ABI 527, Y #VOD D WrDRPES Sy W FSG DETR) WrDowsey. A Dorr
“D0 & D 2" (Nacl) OO O JYRNET D*& oo §°§& 0 AT, “D adw DD 24” (CuSO,) DRI



Dovdugo (706 DG, copper sulfate) @ox ST°D. 0B S°; Do VS o B DG LAS® TVD
ETRD WOET, ) Seestaoe bgw&efﬁa Taird, DY 23S° ToDDD e DD &S’ D Traird.
Jocs £Je(DS Sew S

R E DYEG. I A TE HPgH0 (VyDoh, spelling) ©0ES" Serdurd VL. WSS’
Boissey  Sulfur e TP, QorfoceS e Sulphur e3¢, S8 sulfate ©d T/, BB Dorr
OO’ WSS ) 'S, IBS WU TS Wotr®d D RS WU D" B GBS ) S @0
9. VOB, BFzV ::néfgeéové OROEOTT DPED, ST BELD 250008 OS]

5"0&)55@0 09 &30 (95?053, concept) DEGHS B30 (fa:r’g’i)é §b.>f’8, inorganic chemistry) ¢
DIEDN0O D G0 BRI TFIDCwS'S HBN03 sooe.m&,oa.vewozmeaé “2 D6 2"
(C2H60) €9 .31’03,05 s,w:si AVL0TT0. o3, & :)wgoeb's Bocd SEDR) PR (C2), e &2
gD (H6), 8 esspad et (0) &%) O ®do. 0 B bomsgéoo &) Dorgren Sotd
&) 0. 28T DD “deses ese)bz'ﬁ‘sw” (ethyl alcohol), Bo&dTed DX & WweeS €636 (dimethyl ether).
JHe5 eae)bzzf“ﬁes 03 “(Oer) B0c”. B0 gw?)e)éséy, 6800065 &goésm 2B A, Fo° (DS,
wine), D), DETH THG° P I 0B DS GO0 IBS W IF'S. 'S, TS KBE VIO w8
P80 HErgo. & Tokotdd D IS0 Tdse TISW. & TododS 2.8 Frop EArd) Serony du-?
I6ABS” I TS, 03 DAS 2.8 TS DHowdh” Erony DS LRD TP? & Bend 200 BELDADD
™0 DAY VKL BEEDADD Eotstd RVHT) . (3906038, e3c:°eot.’3cg=6° T BDoDE!) 0D
OEDTE och BDEMP S oAV’B 20500 DG 0o WYL Do “&éb@‘o? 88950 BOODIRN P
DT SR DFOw. VT RIN0O IEICAVVIDYEE® BEEDAND DY DS Eotrdd. Tocd
DD 200D BI0TS 2,8 FrofEvo ot T DU R06y (isomers) eEOT) TPoD. HEO NS’
“% (is0) 9083 “H0”, “B08” (mer) 9083 “e3erio.” 08 V206 (isomer) 903 “DaveTd” — Sz DAIPD
2°rreD, o SvgJ b, & bdsééo Ds°Bo DeheS e.eobzﬁ*w, GBS SO Ddoerden. ol &
BolotdeS® 208 G0 erHe 2.8 f{):qbege? &) AN o, Y wErre Brgo do. & ao
DocOED 050, EDIDLL WELOVT T e9:5008e5° A Eofcoy ST, "RBANRD G, O‘W@S‘l"
00) & WEE. Q0A0S° ETRD 26 WANT® Joeen DSQ‘! w8 P adgod Soohse SO
S 86 éeg"zb.)‘); 080 908 Hr000Bd. & DG Wore w8 é"?.)éb biia:obé SN Ba30H0eS°
Foggo €8 BIVDod gD VOV'W, w8 LENPSED WPV V0L X BT WD
39od.



& TPOH0 A0 ST 8 Toch DACITW. P VTES’ (DT THRDS’) “Bu)FFen” ©d Trairod
ToFPR0; el By SR, SUEER0 000060 QE Beod. verd “oJ0s” 0d) A PO TERD.
“DIE’D” 0D T 2t God; T o D, HLLDOBBVVIHAM EHOSOT) .



DSEDB0S” SIS TR0

3. ePS0D0, Scraeaééao

E63® BODH08” WENDO V0L Dot BVPJR® BLDEPIS WEE GOITVo BeTR. oo 1,
2, 3,4, .. S00° ©oSen B, RUCo) 0Se Botd SR eoBSol3 Dsgbb 50 &0 TP Qoggen
e90LIPR). &GRS 27, 476 9D Qogen. & 476 9D ;’003053 D000, @0’ 4, 6, 7 09D Hared
©OSeD &%) 0. VRN 746 9D ’:ooa.)zgfi') AT 0AE. QoS &3¢ 4, 6, 7 9D o8S &%) QX — 15
Qg & D 900 D). VAOE ATGLIOS 476 Dend 2,E8L00B 746 Jensd OTES W0ood. &8 SrLEd
467, 674, 746, 647, 764 S “&omsobiéeﬁsm 28 @08 &) 0w, S T ‘g*’:)vw B6H0S T
Dewden DB chHow.

2008 Gmrirsn. O PSR VLT GotPow SIP. HDuE ©d Bt 60) D, ©, § ©d Bed
LTS Soomro. OO PO PGP BD D B TRV S BEH 30T ood.
DOE DA, EUD DK, & WETOD T er 00y “©HE” 9D A SAITPdd DAY 5o “@Hg” &
wgo Dgo T, AB Do §°b‘l IEDDHVV 2uer e.oéoobé 008 DODHRVD LIV U"Sffb‘). 08E
Dedorr esss.)b‘)é B8 DO TEDane :.)35":3(3 £V éoirdsbsmb. B Dedorre @ma‘)é
“e98o D" G ENLY TG VEDSY. WS Es0.

2088 o 00d Srgro. 29080, VLTV BRI Nt A58 70653°z;5°deaon° €3 e903e SN,
ETPD SPD 208 HDWNE0 DE0E HAS EJDFoW. 5 oSV, VLTV 08 AY Dol
“BDoRo” & “QE-Dodaorr” S "Dé'&’o’“é&SoT‘i"" () Qb)@éé, one-dimensional ™) 20T O
Qo0 JB0d? “RIETE” etE HOBOLO &) TYS oSV HLVBEEOT WAG o DY BBy
DT (DO DOV &otod. 9B DSorr ngm&seﬁ.}) (vs"ivsbé, crossword) es& ¢S 520 ”f:)é&nes”

(Scrabble) e ese)& HOSAR0 &0 T°Y8 0 LT Tocd &%’ VG0 DY DBy FOSTRD

BLOFOW.

Qo7 L8000 ROS® eTT ®do 9583 z‘i);ql EDATH0 RewTPRD. VB wtwdS § Y Ao (Joe
EIPETVRD) &) &0 €33r0c0EI0Tv0. i 00D 80 R TED DD “2BDyODY” et
e3¢ EIP? el IEDLD B fo‘lfméoe)o.né QYHG  VEVDL T :J%angerbé FROETOD
VTR0, QLR 080 W TEE :Jee.))oéﬁrw SH0IPEAD (oXDT xR, e.eéréoaové oG
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RO &) 0D N8 @RV, RV Dibjo ReB0D €30 607? aﬁoéo:psoé Q0 Bochd Weoer?
BYDFS 0T Trerd dehoer?

&3 Qé&vé RATPTH0  SPTPV0ES DOJTETSY S ok rel] (svso&eSe‘Sé 22D, quantitative analysis)
BIrEd. Cothd &0 WEDYLD wE R DS Y D DR0BDY) IO DEJTTTS)Y S
DF0ed c3°50°5 30od. 0 208DYOMDDY EDBIPV0 Y560 28 R Totd &2 WEDYHY “Bedoen”
KJ%)).)%G@E) 08 R DS Cocd WD, GORD LD aaé"ébwi')é aoé"sb By €083
20VB00d. BB D08 BIOD HOZTNES’ a&booé 3502 EPTVLVO0 2, GERA eTVLV0 1 @l
®otro. & “ETETVIVO” 9X) BT Q0HS°D ”35915‘3 (valency) ey S8 BenHdS. SO e’
DOy 0 0. (oS ol Db valor S DTG0 By €0k, ) SIE G I BP0 “ewo”
© 5° 8T 0Bo DIHCETFB ST €:000EN0E “errTe0” @ 52 BIMN. St Sodo HGOW
“erre0” e.oSr.ﬁo‘). 0 "erwn” eomro. e “erer” ©J) ) “Tr0” O &0l SAr. WY
TITare D) A D) D) Aden &dever &I 0 S o DYD “erw0” D) DO
BorOIrd “Tre0” O° €06 B3i08) 0008 DBy

WDV BECS I V0N LDV €3foeo:g_)bc:o, T 9BELD eS" o en AD Srdo dare.
es° B0y Fo totas ol bé‘)womgo;st &08 oo bééb DY, dwocorr 8630, €02, e85V
IEVNVD T8 EFETVDVS BTG, & BHD aS"ajaé (eS"aﬁ.)é 3.1) Srodt.
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e Bhustcy &&%9,-@ S 0—
wd Thust sy v ore —@—, S =Q,C§S

P4 Bhustsy 68 So

580 3.1 erw0 D A 3D oedo.

& S m&esﬁ &5 (H) & @S’ e9eS® 28 D) A B, &2 A &ad g, eIV (o, PYI0)
®d wéoésmowamm. & DD) A H S & :35253, o :asbs, BT, 208, DeraremS — g
AT DOT S, D0PLEEOND Voo Ao’ BRI 28 28 DAl ) e &0 0.
(552008 2.8 208 Doy €0c5R) Dacko e DgaDo WO PRPTAS VS VBV T.) & BAE
SR VEY “WEED” BA DEE L. S SI DD DONS” e ereo 1.

230208 (0 8) e, eear S 208 Aed AR, 9063 328 Tod Wehen &%) AR 778, & ot
BAowr Ao DY), HE VL), GomrOD oo B T; JE OV Gofthdy. B Tot Bood
283020 ENY) AR BB Botd DEVEFRICD. EE BID DBTRS” WPR ereo 2.

308, €628 60) 8 0O DS Eodh ere0 Gotod. ETPrCed (oo (:oe)bé, Sulfur) G308,
ere0 2, dFRD (D2, Nitrogen) aBoog); erwo 3, &R o (@**?osdfo, Phosphorus) aBoog); ereo %"33'
roodmaoés 3, 008D {ooCSU"aoeSs 5. & arefy §3) durosted ereo 0 (kX)) ). & dureosod
TV THD) Sre. B HY “AoeyTvDen” (doeyriogen o) oSy, devy S o
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RoDE)0 D08 IS L) STE ert JToVOOND Qo355 ArOSPOS Do@Drto BotErdS DO
RPN, Dasrd (Neon), esgeR0 (Argon) Ho TPosnpen & P33 BodID. S0 DB Ty AR
PO (fzmg 32, inert gases) @S:ﬁoa.

& AL W) BDYE BIB THT® DB, S8 PROTPIS BHNDHIY O Tren. D) Bol3
J0PEOD €GP0 (5763, Carbon) cIng), ervo 4 @D TIDND &S o & DHOITY 28
SoeS oy er AR 8 B om0 (5% 3.2).

eS"sﬁo& 3.2. 88D e9EVNS TP Wehoew e § oé385'°6§.)é.

QDY Cod €30 EVYLD, WE DV DY BIP00D Dod3rrto BoBoRL0T0. aoé"sb
&83 aag"sb Doy &I O SO w8 W e9g0NS B0y ke &T°) QL. WA & e
L) 8 & 38 of §), GORY WEDR) BOWY DENLOBIVLOTT0. WY T8 @008 H-O-H er
&otod (T, &S"m& 3.3 &5 er &rct wi)oéémb). & O8I “I)U"&eagmo (structural formula) e

?.93"&0 .

0
H”

e5°30), 3.3 DB o7y g0

S FTPGEIOT €8 IEEDL ABE JOTPC BFLVSS TR Bod €08008. FE Do Ve, 28
VDN FE NS éﬁ@o&é@bm 8 W0 SIA™ QDG DY &0, DONT
ODVTVTPT® €0¢D); &8 VDD T B3VS D TR0 EotTaD. 28 LEVS” D VD) D
e9E0NS LD, &8 Dgﬁodow LIPD0TPR0E “RIPR-DYL DT’ (&S ok T°& bo"ciéb,
ball and rod models) &0CIPAOED. LIS GBS &6 D ;:aogoes“:) LIEVDL 9O DPRCV-

0PV HATTS” I GotwolS & BD 7MY (D0 3.4) S VOIS BPLROTY) X0; BBS’D D)
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(100 DLHVOTT BeTP&. G 57V’ BES (AGTP) €:9) & R LY. ALY Tocd Bdow &'
ot E6y%0 (DY €:00) D) rDO DEVLOT) B. & Toth E6 M0 VEVDU TBS ROS® eI €Y
B207¢0 BSOS 2rdd &G (BPBD) BERHOD DELLOT?) 0.

\o) “')
e’ 20 3.4 GBS 36 GBE); RIPRL-LDYPV D, AE) ¢ QB PR VR VLY, DY RN
S8R0 Y, QEIPD GorD QP 66523 LY.

S0 QG S°D), SoRJYE BG A S0 BV 7B AR BrDoBe o BIE 52, IS
REVPD IEDY 9VBED RLZIDOD bg@é‘s B BT, DB “CHe0d Qoey caga00” (€ @%56
Faxer, flat structural formula) evoro. & Eerg’ BFOITRRD S DRSPS’ QoS o)
e5° o) e, Sotdoeres’, DY) 0. & B0 e’ S0 D Y A BB &0 en edo B8 He0
B388. DKoo eggo 29000 HEOICeH §§§moooé eS"aﬁoéw esgo B He0 3OS.

0
HsC”  “CHj
sS"sﬁ.)é 3.5 GBS S0 Boog), BB Jo°y g0, & aS“éo&.‘() RFR-DYLD IS ‘§5°§)l)
Brciot. 8 B0 JTYEEIT) ROS® WO D 8'E S SrDJe0.

e300 (;393.53, valency) 063 DeS® & e esgo 2900 &05°d. &8 ePV0 9N EITP0 (sm%?oig, concept)
&HDAB Ao, i)ovéeaga)o ol §¢ &afa"m‘i)‘l @5%33%3, 565 €8 e, GBS SR az‘,’)‘) beei;’)é 5)506
?1053.)?10733 DS BEBOADD der ::6:.16605566 Srgro. & Bo&otd 5"0;5355@&» “22562,” CHO €9
VHI) 0 ST, & “22d862,” (C,Hg0) &° Bocw SEHVD VEVQYLD &I 0 ST ER & Sdami)é
et Sdoen. JBS® ws BBE DY V) EGHBD BN BB DELOBRLITTO. WD 28
T8 urEd P BSoen (88 Fen) S0 Ddo 6 Y BBV EotTow. & WG PP B
e B2 WEDDO BNDoBY VOV e? 00 ANV VD €22 VoMB? & e2:2D WEDD ST
R080tr00e3 Bolt Bot AFTPe &) N. G Toth JFTOR 5" A Srdocsto B8,

14



zf).)"i)@.):}"&é.), (eS"aﬁ.)é 3.6 Trctodt.)

H K o
H—[li—IIZ—DH H—[%—D—EIZ—H

H H H H

ethanal diethyl ether

CyHgO CyHgO
eS"sba& 3.6.8 eS"sbJ& 3.6.8%

e5°50) 3.6. &. & IBS WO IS DS’ VDL VO ST, A 3.6. 3. & FRSS ©d
LIEDES’ VL V0L B, & Boctd 9008 2065 B 08 Do, IS ese)bxf’&é &S° “-au-
JS” (-0-H) 93 escadsdhHe) (105 &08 BPciol. GRS S8 &° & “-20-B” (-0-H) EJDocsd. & ot
DD grdSo DEWLOES D& A8 HGDYLO BDE. EJad gm5oes° & “-20-dD” (-0-H) e9e0H® (dosY)
BB TORDEDBT €50000. DB DB HBy V0L E108 A 2.8 DA DED. A “-2,-IS” oY
(S -OH group) e =0 ”ggé‘bé mo@ydroxyl group) @ 50D DLVFED. Qg ¢ ”ggébes” 290€3
AB? “rEaS” S E” D ‘@@l S ‘@8’ D WofoS SO S “GPErSyS”. BIad
GRS’ ‘e IFen” 0d) D YEjooT Sy D :acsvgoé“:p & 58S (103 EIDOD AR,
0ol & PE3yS Do) W Fen A3 w8 D) o.

D°B, P Boco eS"méoeS‘m 20FE o) EIDYod. e oS’ 28 SO EDY, AP 2D
VEDDD Y OW. & (13D LTS o “VIH3” (-CHs) @ TOHIMIY. IS ) FFens” 2l
“DAG3” (-CHs) 03D €08, GBS $36 &S Toc “DIS3” (-CHs) (HosYen &) 0. WY &
DOYVD  HBotero 363‘3530331) S8, PO & m&oe? ERSLPOTTA RN .‘()ovéeagam)b e0rSow), SISl
2GS, w8 D) G, AV, & DY’ IS W) D “DE3DVIG26IS” (H3CCH20H)
0D TFW. U° TRV IBS esob:a@wes" dcto DD “VIB3” (-CH3) oD, ssocs5e5° “DIR2” (-
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CH2) 005, L& KJSzjé “80 00" (-OH) o) eé‘l&}p awi_tfo& goe. (“DH3” (-CH3) 9 TrdTe, “Dd3%”
(-H3C) @ T esgo 2863). B Do GBS SO D “AO30200IN3” (H3COCH3) 9 U"?oeﬁ:g)bcﬁo
Ao DY “DIH3” (-CH3) oD, éoc§5e5° 08 e300 e 0), & o) DTE “DIN3” (-CH3) o)
€20) &0 BewJod Eov. E0% eSd0pen A% &8, %"5650 T T & erd Evo (D06 es¢5, liner
order) &° DoYLEIEI) WIVODIWN. & THOS” WIVCo Dowd & Tocd Rlnl SUVI JAAE S
€08, oS0 zS”QJ&U e0¢30 aS"éo&oé. ooch %"veﬁso AP RDEEA!

DB, ﬁmboaag H08E D0%00. C2H60  Tol Toty dgeenmr &‘J&ﬁod‘)bé.)‘). B0E Dedore &9&5.)6363"1)%
WDSF0 S, T BFL 6 Dy S0 T VB s°AS0, SVo RO POLAY 0D WPl w8 PSS
&) SRR VEVDY Vo] DAMBTI) %"cfg & A0SV Doy ST PADLBR. [Sarreilelrts)
“012828” (C12H28) @ 2w 803 dgeenrr ”m%é‘m& @083 “129528” (C12H28) & 803
Qe (3353“&)53, isomers) &) o! (o0 Sored éaﬁ)&o&. wb‘l &) O3 IE @D :.gom@‘loi)
SPER0 ASTES DBNE), PISN!) S DBVEFHOY) DDGEPOD VLEFL BN GorrvD) WD V&
T, 208 3 Do 2| TV Golltdy, T8 FIhy; RG> ©od. S0 VB VBVPHY JIore
08800 Srerdyod!
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DSEDB0S” SIS TR0

4. 6BEEYS EJranSo

SOITR0 D 203 DTS Toctd AVPLHOVD TPV E&T) 0N, EGYV0 8D Burwgo D] Y
2o TP Sy SJ0%0d0 (CNS §Dof8, carbon chemistry) €903, AJD es008 G030S0 (5728
SR, organic chemistry) e &3¢S 0. B PO VE),CEE S EGYD BIADTD) VPIFeo.

860 g, eIV S ereo 4. 063, SO VNS TPV 3B &) &0
E32T0EOL0LNT?) 0 W) AT, & T BHV T DYV° &6 27D ) ¢ TS Y BT
IARANERL I X)égos.)'i) bvmgso sébavbé &0 . PO SENIR) WEWRY B TreOrh BT
H08g SCSP)?OQ) 9LV X)%g.)é.)oé H0d8 ATS 56?)65.). 5° édaéo WHdD Horostod ¢
Dod3rrio BodB HDS FECsCL DogEen ODFOW. & DTV DésoeSs LD DA 868 dareso
coad (@Ead, Hydrogen). S208 56,950, G6a VoCIrro BoBJVNED dd 68 & 1B
B0 od Jerdes Bgro. & &S DETOD QofeS° “rESEDy” (hydrocarbons) eotred. &)
TE” ©d ¥amo TERY D ArDYos, TERS ol eced), S6N0 ol €8P0 EE
";gogsocsasb" WD) B SEEGNTD D BerdS’S SEHIT WPB0B. BewrD ol DED T, B
(e é%).‘() TPE QoA AT TG 2080 30 Se. KON g :)Q. GBSENTV VLT, 293 0D

2ITOS’ IE) B¢ IBCDT AT JTOFeo.

4.1. S, 8 ¢Sosegen!

EBEENTO) BS° A Wrg) 206 B0 (Methane). & B0 DS’ 28 28 BP0 VDY,
TP GERD WEVRDLD E0troD. S6ydo ervo 4 Sor. S8 s%a‘fbé TPeM) WD, &8 TP
B0 Dot &otd); ar® Bedoed Goctrdd Dew S, S0 a;§°sb R3S ué“éb &R 9LV
SBNDY 2008 B0 DB, B Y J0YEIEA0 I €0t08 7MY 4.1 &S° BFYT .
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zS"b.)é 4.1, B0 Qo) eag00.

& A X7 (C) BT ArDRes. & D’ (C) § Teud DHY® 6d) DD) Aden T
EPETVDVD DPAFON. & ‘c’oocﬁée)oe.‘)*6 DB eiTV e0mren ©D 50D, “CAoD eorren” (LS
Wo&D, chemical bonds) e s°9, eardr evogPen (eavo&b, bonds) €9 s e90ed. Z)o*’&eagmo €99 80
TP WBD  “DIS4” (CHE) 0D R0 WETE HPom TPEH. FU° TRIDYED & 4 D
Jcroso (P58, subscript) OG T°PE. oS ecrgod; eolSE DG ™. FTOSTD TR %voe;zgo
QY ¢ 37 sé\:s, ATPAITPOTTD TPROT®) Q.

(50e5° 280 BYIEY, G WBI0D RoGIrS” “DBD” 9 DVET DT &, 52D WBL BI) O VO
290D ez'y‘)dsaé BT €s08008. Hodo ) :)cge?ess &tﬁbéo&a‘ 206, @& TraiD fowgo. AIE Goth, D),
TROD T). HdS a"oin:awg"oé G ad e et SPrONS BOVTGoTT BFDBI0E. JoBDHGLD
ST D? 0D FreS EosS® DirRVGOT Voo BSYGHo VO, wOS B8 b0 BHES DAY,
2PAPOOIT® FPTTL DIBS DOYT> B TPAVY T &0L006. DBrTOS, OBg820a00 DOST D
E0AIPAOD 0B BDEBOBILIN.

DB D] VL0 00ce0. WA OADY DD bﬁ)ho&é‘@bcza €3 DAS 2O D80S BIDD Logren
DEDTrow. @er 806 G Todd &Ead wrHW MHSD e wWrDHVE Dodirdo Bod
2008 HAS DB DO B0 VTow. E6yPo Hod IS DA, VLMD WS, & ol M0 ol
ER0ED & B Ferw ooe AFES A0S, 08 ¢ 2odod), Hotws, TENVE TEOE DR, &
R SR DB Toak0 G0 ) "ot BEL" WD) S

& B0 2008 D6 DOWADO T TWNY TR, VTS BRPYEDND “©BFBY” VoSTeD
SRS €00, & LIAIPRD &S° GSBEPR) 50 Fco BD. D¢, LD, VLRV, DVESD :Jwg"e).‘()
£0deS® D, [ DY DOVHBAB & ToIY W E Wod DEERCR. :ae;:a%noes" A0
Z33°00e0 (wg ej°&b' marsh lands) &oéro. 08 ¢ DY, BLrGo, 20BIYY EFT°L, AVBTID WO,
QP20 €9, & TARDD DYFOW. VOGO & Tos0D B IS 3OO0 St &y
S EDBVPeH08. Gord, WD), TRD T S8 IS & D00 WNTEPIE T°R T°CD. 509,
OXDYCERDNE, T DS DD Berwes’, & orosw BO0'wore a8 S HHEEPIS FI5 %0 €od.
LXONY Q Jorgo '3‘63, .‘0:2)3 8¢ SHADT®, T8 Edw0 T DA, & B T°030) 9oL Bd
2006B00. WIT DTDLY. DEB. easﬁ%e_fpm 2008 EADOBOS TP WD FOD Aty RV
BOLVGR0E FAVDEZT? DS’ GairferorchRr T 8D Gairey Argo Gotod @do
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“VoBHE” T Geriy BoNHDY. G WA T 7 AV’ EPE BB, L) Dok
IS F0 JBOTT 06, WD VO DG VAP0, B dFo, s do.

4.2, 32, THd, &).)563&)3, A0 DocsHd

B eSS’ w8 w8 SENID) VR &00. WYY Tothd SEHJY @m@&l ALV T 28
206308 28 BV VLT, & wogo FOLH TEVD wEE) TPPI) DDTFWOST DA SBNHD
REVNDS RWOS® TR :S"Q)b?é ar® Betoen &) o S, & 0% rrod aoé"sb GGRD 98NN
eooemgmmsaow!)o. WY & EVQY L) AT EEA00 ﬁm& 4.2 &° LD €000,

)
H—C—C—H
H H

aS"sﬁ.)é 4.2. 9B Qo) 800

& 8o Jovpee Svo &) ‘&)0"8“.‘0& 2B (ethane) eotrdd. &I évognggmo 02856 (C2H6). B
&g B Do) wgeren EDAD orain :Ja“géo. 57 DBV RO 70:?&,?0::30 5°¢0; oS’ §68
DT TPAIND) (DcwseS B, natural gas) &5° ol DY &EECND TPaiHY DB R0G & BV
DEBF®. Dire ToLDS® LD eio B, 1 Aod 5 Tdo HOL B Gotra.

BIS° 28 G0 WEWLY, JBIS’ Tocd. BB DEAD, FLLRVKPT SENHD) WEVDVD e
BBDOY” Jod Grdo WONT® DFDWN. mmaé QoD SENIRD)  WEVDO a;%"sb 206508,
Feoiogter, 2d SO WADI VWO 88 Fwd WO &esad VDV BNDY B0 T
(propane) @ &8'E TPai0:. & TR FoPfEo “D3IH” (C3HB). & Burdodd bo”éeagwe)eSGf()
D*dgen, Sren e5° 20y 4.3 &S° DRV K.

H H H HoH o
H—-C—H H-C—C—H H—( _(% —C—H
H H H H H H

Methane Ethane Propane
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&S00 4.3 0B, 2B, T Do°) cagaaren

(D S63RZY EDHVD Fewtwer B, WHDD 88 P &ieed BEPVD SHDY HBNG LgE3D
(butane) &% TrainL. € e «5*’09,355:330 “242510” (C4H10). & Jdoocegsvo 70 4.4 e5°
éydbﬂﬁob.

& TRONOBES AP DB 26 D) B, B LY WOF0Bo PGB, T WoEoBo DYB, LS
QOS® DEO © I Ve WG Doth WOV BOYE) ETBDOTRD; ') ITY SRR,
Dot B LIEWDNES I0NB eI &) 0. DS AIWH, Tdes® 12, nge&mé" 14
EVRDLV ET°) . WY® IR DOJTE0 (2>, size) D06 § @ €3 2L’ e9ENHO Qogdy DEDLBIG,
R3 2XEVY) LR DDA, @od Seore “Ver” POA §°<§ €8 VYD WOy BDEBoS0 BB,
TAFOAR DO IPTTV S SO THX BB AFHB000. LD BISBoTwoS D D
erot) DETIT IDsP00es” HVBVB Tren. S TN TPAVYRD, 9D H6H gww, 66 eTgs S6s
0D 9 (905, T3, GBI, L) EPIRS” Gotrdir HRE 4.1 S° BDEST) K.

DB 4.1 B, B, TRV, LWL VLT

Name Formula Boiling Point State at 25°
Methane CH, -164 gas
Ethane C,H, -88.6 gas
Propane CsHg -42.1 gas
Butane CsH4g -0.5 gas

T, g0 WADY DY BocTraw. SR DA &rc; Hotrwd TEIRY. 8 ey Y 0D
ey’ B0 Do AT Sor. BT AW, B, THI, L0 © WFWo Eotod.
TPTG oGV TEIDYE TDD GALE00D, VoGS o, F¢ AWEFER. ReDS
‘c'OOCﬁO‘e)DQSG &I “d3& 250 BD,” (liquid petroleum gas) Soe & “Je5.2.8.” ( LPG) 90t .
SEXDERD “DS.D.8." (LPG) Doy ) D DD &otrdd. DT oBototodd Sd ‘P’ &°
FTPBOmP 2§58 TETPD. Jocgot g TEEo THIW Wod HAPG0 T, TOH DI Hotd
(16085" OV 0D DocsTryen &) 0. Dogro Fend® &) Ped LIS PAFGo ST°; VoL KD
IPEETR.
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Q R0G5D0 IOVT® VB 0D NS’ G0l SOD0L DR DETER; 9V éi)béé A0, & B
Voo Benmrad. S0 S0t Towfes® Sgu ot Bar SEr? £8 “dud)” SPendod. TPEH
BGSG SPTD 3AD B00A. 90IED EGO DY) (Sgo AFLY) S8 berbé e3QTGo Dot b% 000
SUES SN afoba"cb: ”e.oaa”ao.m, Qo) B°F &G o XD 8 §, @gw cleyen o)s;zjbo»a"
DET F.” Qe ) ST (o EEOE SPCD, VOBD TPO3VDHVS ¢ God. & w0 ©do
BROEETIS 2,8 F0 B o7 LE0 D0IDTPo. PR FogEo “D4IH10” (C4H10) o, &
JPDD SCSJ‘OQ) LDV, DO 662D VLNV, DD dero@Pdwd eje)aog.)w, .DS; TPV eoaﬁod‘)
D80y, TG Tocd 0L &) 4.4 &S SEDPD.

TR a1
butane H—c—%—%—?—ﬂ
||1 H H H

H H
iso-butane H—(IL— = (:z—H
H H

e5°20) 4.4 TS gD, 83536&1)‘56'35

) 4.4 &S Ebc:séoél aS"aﬁ.)éé"’, SN ‘S ergeSS” (normal butane) &S° SO0 eV
O) AT 8 JHVS &Y ow. @ofl, & Fewkd AV God. ReNDoB B0 DV V0L &Y
VDV DW B0 TS (JeeSer) 9 DFee0 BEONT®. 00 T AN at.’g)bésawoe?:
“&A3°H05°e0 eaa:séfmo”. RN aS'°a§o& 4.4 &°, 8ot &) @20 AEodt. QY Do SN
EDDLD BHYTT &) Q. m¢5e5° &) “D” (C) oG 808 B 28 “VIB3” (-CH3) (o) &od. 08¢
TFo) B8 288 GO God. RNV WMBE &) LIV DAS (STRVL DA &) B0 “OJF”
9D DTNEI0 663‘)@63. g08 eS"‘mé 4.4 &S BHNHD &) vogo ”m@&nzgeSS” (isobutane). ”md&é”
) RWPEY DBJOD0 &) ROGTRD fexrfey T SOFTrow. ‘DI 0 6| VIO &)
RoGren DU SFRDTPOD. oD W) WEASE. ©d)) TDWrIS Few F. TES sY
Se5D0d. o BB, -

& o%0 ST SO 208E), ). & 2O GOSE TV ‘3"0&355&53"&» 208€), FO Brcod. “Dad4,
256, D3IE8, B4SH10,..” (CH4, C2H6, C3HB, C4H10..) & erndes® a7 o So. f:)egn‘les:) &9
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“VARIN2R P 2”7 (CNH2Nn+2) 0D 2.8 28 DEOD TODDWY. B¢ “d” Dend 1 (n=1) ORI
“VARIRN2R PR 2” (CNH2n+2) Dend “D1dH4” (CTHE) e300 ST, 908, 90 B, 98 Dot
“AQ” Ded 2 (n=2) O “VARIRN2R DD 2” (CNH2N+2) Ded “D206” (C2H6) o) B00b.
VDY VO B ©o0os. B S’ ‘DY Dewd 3 (n=3)  LARJYYED “DIDIE2S LD 2”
(CNH2Nn+2) Dend “23I58” (C3H8), T TH0 9)B00d. wer DWS00d & erd. S8 G DEoHE
S ) GEEETOA B DD “DIDIE2S PO 27 (CnH2n+2) @D THT Gotrd. & WRVITEo

(Doepray) o SEDPoT® DETSED.

4.3 6886y Fentwe b, TBS ereden

QOBHGL 2,88 oG TP DG SEHND VELRYW &R LEVDV 0800 ma‘)esomsmuo.. T8
DEH B, B, TH, L0 B BDYX0. RO) G O DE. D & G0 EBNOY
Feniood dod Feormrddae seg"a‘)a e.‘)go 900008, @oé3 5, 6, ... 10, 15,.... SIONO)) eERNHOS, ever,
o DG FeORDT SODND) Bre. DB DEH Diwo wol WrET? DA TOD
HEPDEOEDW0 RS EQo. RN EFS° LDVWELS DBV SREP DY DIERT €0l
WDYTTRO VYO DYE SOIWEDH0 ocED FIHT I WORIDLT) KD ST B30  JBe
SRBE) O, DB FIOT I SOV THoT®  Jodwod §3005° abbde)&e BrGod!  E08
208D PO D bgbo‘?o é&bé@bm B3ITATrL Col3 BOE bg@ seed.

& S PGS @go ©AHROS TYRDGL DQAD HOFPD0 Ere DBAR. BFPOLTL DY e
DEODDEE 28 E XJCQSQ?QSS DEB SOy :36?84'3 Doy D PArGo &oBD (Jarod) 208 DED
SDDED. & DED S°D AwPS WoFo DM - GEECHTO DY DS’ - DEO BHYTD WoS® D)
SO WEVDLD &) B 3der GOTTOT®) . 908 SPE0T D deego D 00D HoFE (D)
Botol BODEEAS 28 “QOBDL” o GOTRORR) 8. GIFIrSRS Ber TS’ erir) v ‘TR
) &9, £QosvwoTe “Toer” ) e, DBogUoTe DY DY e, g2 0T “F°B0” Y gD,
S “Are” §8J, draen, “Hrar” §Ed wer, wome 38 FE DO DD DO BNDoLLE &
SRS’ HELTPRD G0t ET°; WP VD) I,

RN Srctod! 2B (methane), 230 (ethane), Tao (propane), &D5é3cﬁ) (butane) — & Seent
“-AR” (@ofieS” -ane) %86)056 oo WPIOTYOW TP, SE & VW’ D & &3 DO
TEE DTN 6. & :.';ge:aes“ RIOVED EBNDD VEVDW ) BEEG V0 DK Dot + D& = Do
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(penta + ane = pentane) e300, AN DE, JFoPL S0 @%)3«‘6@ 208330 Doty e @%33666053053!
B a7 &° “Dotr” 0 DE; B VORYHBES' “Dots” § g Do, SRV 28 DY TS0l TR
Bt DO DEPOD VO DAB, "o (pentane) BenreS DoBEL WPBB. BT B SENHD
E}»m@w 60) BEE6 D0 DO DR, To@ RAS” YY" (hexane). @l SoBS” o BB
RIEDLD &Y O 33"33:63 (heptane) S @enrdes® DR, VEVBEI S e.‘fgm (octane), S0
(nonane), 33 (decane), As°EBD, cs"oscé%aﬁo (do-decane), $ABFEBR0, DRETD DG SCOI0E Lo
DQosHiiy. & P BB RS DD 2S5 200D 28 WOSITAOH VAFDIS” 28 wdyoo
20008, & 20008 JVPFROD WoFo DW S DBO ero - VI QOB - A, ETNOE,
DESROBIPR0. SH0F QD0 PRS0 VFIRTD) G STV D DY o) "-D0" (-ane) s

9090 eaa"sﬁ). 0 daddo. 9d 2sy0880.

QoD PTE OO EE Y Zaegé DA Do Srgro. eogees’ A SEHIR) WEDRYLY € G
&8 Roa)y 33%33‘6 DD QEOVR0B. WDYERNE 28 SEHDY) D e"éé‘le?) DBS® @B LT 28
?.’Jébé 2PEZ00008. @V 700660‘3065 Q00 “Doge)”, “et” 0D Do DYS Qo Bgas0 ESOQééé
QY ¢ ”;Pcs&es" (normal), “@%” (iso) So&d oggasren E’Sd)‘)wd). & Ddorr éz‘f)‘)é EeTe] ”vd&é w5e35"
(normal butane), ”a)‘:)"&).)zgeSS” (isobutane), a)fj"eaeéaS (iso-octane), ”a‘d&es 331’385” (normal heptane)

BT DE. D& (180D QodsByo JINIRDYED ROS® BORVLTTO.

2AT wdyoio 200 DY DR T GESETO D VNGBS TEsS® JodDADairow. &
VOTHND BP0y ) DY w8 T WS SROLTHEPIS Jodh POLA) DT PRVES® T VLT
Fdto T, Srciod, D Beud Y8 GHFOS Qo) WS VO S8 BLHES® DPPRETP
Doch @o:be’s‘loi)a" -8 e‘éa*bﬁ"o:irzg - &8 Qo S c“o.)bdcaé DFoW; QORI 3!

4.4. 305 5°008° 8GOS I ALV D der b%anoéa‘g?

20D B TEES SFANITPo WG LT DOTEH BVO AN DD, WDFArrio
ROROBITDY JDOBT EH21 WA DD, BRI STwaogo (Bo 2029, time machine) &° oo
208 J0 DD S DWEro. €3 erees’D SERN BP00D5) VEcien B0dT0S ®%o eon 3o
208 B &32r0cEIOTT0. O EDV0 & AP G, DETES TPROR®) 0. DD 14 O 3Trgio T°etd
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Wotrd) S8 BERDADD Lol TG TR AV, &8 Fwg’ & OTED 20 Do
QFIYTD) BTV DY & DD Do €08 EoED.

(8) 0820, 28 (D) S61D2) VWD), BELEYTO DO "-D" TADE vodo wTD. SE D%, D
&9 3.

() DB, Boc (B57) EGNZD VEVD. GEECNTV DX "-D" TBDE woddo WD, 0 &g,
20§D bR, SPEN'B BT

(&) TH0. Hdoreod () SEDRD WLV, GEECNT O DD "-A0" THODS otto D). S8 &,
A0 DD gadhw.

(&) e0(E320. TP (D) EBA\D) IEWVNL. ERBEBATO DA "-D0" TPANS @otto 9.
S 1) e &)
g8 tiﬁe‘i)g, D 89D é&)gcﬁ).

& DBAS” TR0 D0 & H0T°S FodD D DTTEATT” BE DA DYDBY. GRS 14 S
VDD, 34 GEEB WEDYW &) D&°go Foled) amg%m.

& DL DADBT o3 Ao ZrOS0 TR0 SSr? & sP00eS° SPRC08D  TIEIHRD 2)&)(193%)3‘6 D
Dyed Seow D e BB SR0E, S0 BIADITYo D08 Bgv DY DB owIBIY. T
200 BGv DY G’ DL, “B(”, ‘Y’ BT PPORBITOE A0GRDLET, e, DO,
BO0D, BAD 9D DWELDHTCON. SE DBV PG, B B, T BB, )
oSy, §AE TH o g0l PoNAYoD GrY T D VRS’ D FAW ol BDaDH. HArio
DOo3EV’B 00 RoHTED DGO DL Jerd €o0d.
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DSEDB0S” SIS TR0

5.1 33@00, 88K Teonen

QOBDBL BVIYEBoDD DV TRV GEEENTU® — 90ot5 DB, B, TR, LY — Feroee
TOTPHGE :ae;jge:ooé‘ TOINDT. & “JSe TTPHGE HORBD” oS QDo Eol (16 SNAEES)
(8o E00T6, room temperature) e @go. 52 Daxedd (.’0385, septane), &933‘63 (e.eeé)fo, octane), dad&0
(S3S, nonane) — & 050 16 egﬁga 6 QD zawg"wm €000, &2 D00 (DG Za%ouéeey:)é 208
QOS® €00, DRI S aEION ) Fendnes® SO WEDRPD B I €03 es GBSENDRY) VYD
:‘I)é‘li)m &0&, ot Bt - 09083 9D TPoIVY) BrHoeS’ &0traR) . AR C Lo )
Fendoes® SO WEDRYD 008 0o SEVRN s, 6ot es GBSENDRY) BEVYY P’ DUMDHBA.
PE I D EXT DHOABI0B. WD Wodh SITTE AEHTY — oth WP VD GHo XS’
€080 AT, Fenines® SEHRD) VEVQY T o)s.)bbm &ot3 es SOSENIY EVDV e -
2COMD EGS° D) 0 DIYTOL - &XTP PO SOTPGDTOW. BRI &) S ol ES0TY.
0ol gTrod G PBX0 EPE GOGE. & DOJBVES® D LB DI ErdosS’ DS TG

DETPON.

& :oocso?)oé"’ E) GOSN RO D, BH, T EPFOST Gotrdr & OMd DYES’
BDFRD. GTPYT0 6R) Ty 63 :3%)‘331) %"Qm {30 aongo&; ST 8 & ;)%)35 e
BEPODCES SRS & DRED DGg[o BAT B PITSo T
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KJ%D‘SQ 5.1: LoD ecssde):r’w (The Saturated Hydrocarbons, or Alkanes)

The Saturated Hydrocarbons, or Alkanes

&

: Molecular Melting  Boiling  State
Name Formula Point (°C) Point (°C) at 25°C
methane CH, -182.5 -164 gas
ethane CHs -183.3 -88.6 gas
propane Cs;Hg -189.7 -42.1 gas
butane CsHig -138.4 -0.5 gas
pentane CsHiz -129.7 36.1 liquid
hexane CsHis -95 68.9 liquid
heptane C-His -90.6 98.4 liquid
octane CeHis -56.8 124.7 liquid
nonane CoHag -51 150.8 liquid
decane CioHaz -29.7 174.1 liquid
undecane C11Has -24.6 195.9 liquid
dodecane (C;:Has -9.6 216.3 liquid
geicosane  CypHaa 36.8 343 solid
triacontane CspHgz 65.8 449.7 solid

QOBIGL HOIDoDD ec&édame)eﬁﬁ ESFOTV (30335, septane), eafgé.) (v§5, octane), dd (SIS,
nonane) ©8 & JOFTWE a0toesS’ e VB8R .g%o €00, DRI, VR, DL AFBODO D
B0 TG e (90057’ and FHHO™ 0 50, Tk S0GTP B0 0D T Wokr®d.) & Lo
SERECYTO® DAY D :ac:wg’ef oD, DA 2o D O B0 B’ EQ) 00D zron. Jerdd
D080 36.1 “D” (C) A G, a0 68.9 “” (C) Gfo BHT> DTN — ot @D Do ok
TOD ErDo S8 Brdmron. (RY)E C @otf DOYHD Afen @ ©do.) TS B8 DD
SER0EErIS £ emrErdnen: A0y 100 Ghen 2BY0R GhE 2000 80 DT, A8 Fedrdos’
200 3860 TS GO 37 Ghed. T S DoBD B B DS B0 8D DD 366D
DA DN, 0N TSP WART’TPOW. DY DA FS oD D Bowy SYece
0JDROB. TR P, VDI GFW Wod VT T8 6705’8 DTy — oY 008 ,gmo
(boiling point) &0 3860 D& Eo&3 L.

20 TS TE DES’, VoS Wodk, TPIEI DOH GR) GRSEHTOD w8 DFHAD IV
SQVEDTOE. WEDNEEDNE 28 DT w5e3m ErEe DEIBT &Sotod. & &%S eoé.;) 2w F%o
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DTS, D G0 DTS, ARen esowen S, Jdrcre SGHTToVeD TS, A Ao

gLraen S ) T

SIrond oMo ES° TG DEen & wone DRIV BDy WEE FED LOTFo. & VR B
2590 80e5°] b‘%, ) SO TPAB0D™ S50 0, D“‘oobé)oﬁzg) D06 ST B0 A0R, Do
BEOO° 366 SIT'B006 D JVD V. BB VocsEyoS” VRS DD S°¢ o &od. & HreER
VRS TR DIVETD (wﬁ‘méb, isomers) &™) 0. De3S? 3353"-&9?8&3 (a:>$3°-e.9§5, iso-octane)
AT DIV o3 e D) SPeRB0B. D 5°EeS” T8 ROGTIS HBE SHOTTD 9oeELD
VLT &otd, Hookd WOLVDD) BT S Qo) 52T ©EEAIr &otrd. DS DN o009, VIS
9. & Tocd Fododvy goger dorwots @23"&933&).5, SO ::oigm.‘:) 28 DRI 5°%g§° SOd.
& Bocotd bque;éb esfgéo ESEENY (e3§5 SHoedd, octane number) 90>, 2.8 QoGS0 aB0E); e.oﬁgéo Qo
100 & Do GSHET €503 @oeh 0B, Woth POBHE WPSBIB. FTEECT WO’ TCES” &)
s 87 eaigm Q03] €Y DT TES DOV B0d. (HID ”Bgoe)é B009” evotrdd.) SoBo 283D
G’ 89 PR VoS B0) WOGTR) TGP, ROS® ITFVZODD, DRVDVD WOV S°YS” 91 D
008§ VOV B0A. DEOW DBV’ TE 7Y RS WHOTD D' TETD.

ORIV Dof B oS & DT DD VR, Wotl VDo S8 DD BN S WBE BriUrTD
BEHD od. 8D D DI DI SN B, QM 38D DL W00k, RL® 7 Q0230¢5°
QOGDO 6D BD LotW® SPVATY 5605’ EEdN0ES TPaS0EEDC0 (bgeoao&esser Dosre0 LA™
08000, & 650 HERVDD WAV’ “Tr8” (knock) eotrdd. e DS D50 “°8 B &”
€9083° ). (avs.)eéoa"l& €9 5%, errocicd!)

easoave)és 86302 Feninw T @os° DOAB S 53 (G8S, decane), T3 (Eas8s,
dodecane), BTGB Hod DETRL HIFOW. DB Q3D ddvrowen. d6dToen & ady
20D DS’ &) VDO Kol DED, LEHDDD. WoED SBHT VR DT BB DO
9008, e E'EWM T2 BOERIT DO, R S0kl LIrc DLV, ATPIOM SRVAA.

5.2 &AECTPO &) JyTrodo

e, 36T, INBVOND GEEENTV €6 a0 ST Bd HHd PEAS® Jor BHhLHT A,
DB &g S FGT Iorogro. WB (Toe, DT) d8 & EI00E DDVBD IV 0?
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53%5%3‘3‘6 23EDRY, VLU, DT, DotFP, HFT°L BIS 2), SPEHe. QB Ddore WAHODS GESETe
P & ¢, DoV BIPQ SFBLBI0VD DYIDTEIL BDD HIADO A VTPEOE &I 0. ITLER
$d0 DYIBVD eOETieD, BOBC AIEY PHS PO PP S'How, FPIGH S TATCL DGy
DEOED, PRD) Jwrddeao (lithospehere) dig), e DDV S'ad, VL DAL S"dow, DH0S
3r@oo Joe T3 (petroleum) e &8osd derodo et e e NS 0d. TOS e’
“DE” 083 Toow, “LeS” ol SANG. & “6e” ol ROHS'D "BoS" WD) A DY, Y
“DEON0” 90) BPOS ‘T SBHVW” XY O WO WD Berd DS, “DE'DAN” D JE BIVEHD
308 Bl "D DKoo, & DED w2005’ “BoDS” wotrD.

BN oS” BOE & TIBHNDS” WILD GEEEHTD &)W, do S8 Fgren God & T
BHBVHDD L0ed & éé:q_)bc:o RO S, :‘Dsbn", R, méu" €0t0od. & DY &)OTT"U"QQ’ e93J°090
e FEESH0. GESCHTPAD FORVVEr Gotrod] o) 0 ST°.  Friyod” BB
R0DS\TPD DENDC €060 HY & TRV — BSESPOD — T L) e DAV (DR otraw.
90¢3 AR Feiwew, B, ..., ECEL.. & 8"&1){030.53‘ QB0 e LA oo D& D O
Desodairgd. der?

:‘I)é‘l ‘3‘6&' S"eg Feninen D338 SO TeAT0HLOTT S50 eadD BLORDHI?) 0 ST Y & mé.‘b
DG B DVoBMT B, B, TH, wvséjéo P03 TPOIVDLTT A0 2K afmcgééoé)
208 HByFoR. DB Feros® DG, BYocPeS’d IF) o) M0 Hotwd “DoLBEL T TCE BN
Qe T ABT aNND TPANDVI MO’ AT DD oCoBFE. TP 0eS”
5"‘?353 (fa:g_)bc‘.‘,o EoD HW HB0BSod) érb%og sc"érwéoés REND0 oty 80 (26, flare)

RONDE EIDHT Eotnod.

DO G Rose DHE B DR, VPR, HFTY TAETDOS’E DHFOW. DB SYEYT SIS
DE'S® TEord. o0 DG BY G, ISEF, HTo° HFow. DB IPONE IS BT
(kerosene) 5%008. 008 0Bo HE BH “GES esaS” (diesel o0il) DB, &8 BETH ROGDY IV
(3575005 300, fuel oil) D0, D B30 & G5 RENZY SIS &DAIPHo TEI By S,
SOBTS & SAHY T, wog® EOMWS® odod, @@ oS G IAE avyd I
BRVLOETE. S QoD BB EEECNTV LEVPRL TO TEFOD S0, A0 DeFener (DD
ot . S8 FFS’D FOS” 0¢odTe HOV G Lo Te.
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P BANDD & DGSome H00A0D, TS errred DEBoHEr) QofNS” “PERS ARTNY"
(fractional distillation) esotr&d. ”&?gefc“qé” 29063 OMIBAOTII0. SAT°IPRVTP ﬁé‘lés D S8R0 T
28 T, g 600" 60), Wow DA 28 TPAD SaITD B, S WOVDE WEIHD DE Do
E}mgb PP, P 2O, WA BED) BI0D) e’ Bdg Trawper Booraw. o 8o
60) ©6VS’E H0E0Bo MR TN, VEPADY BT, ARG goroeg” @008 EDod
DEoTTE) etaren B3 DI RB.

DS’ 0" ) BP0 Toth TR &) 0. WEE: AP’ 52 DDHTS” I Gol Y. &
GBS0 W0 &) DD WL DY’ WoLP®. & B0 “@E” D oS DB 26D Vo €0l
92D T “TED” 908, DS QEYEE SPHOVIO “” &) Fcomred DT erod &HEGE0.
& s 3)%)3 D VD AEBAS :occge‘iai) D000 VETTT “@608A00” @D otro. AR
B80S CQYTNS (fractional distillation) €903 “e9800A0cse0”. JL° €0 & LOS) 0?

Boctsd QRoaings) S DE’en ADPS et DONOA. T°A BSAVEH VEBNODVIDYE DS Fo
60) 08 DEFen DB D), DS "DEW TIPS DL DOVIDYEE® DD T, errd &6
Do) DD EPEN0ES DT WDTAN? & éocsée)oé”s AE ). DS ey
20O S60oND S &) LU Br dWB? DS’ 6 L DB D, Bd 29000
ead dGHdroivenes’ 60)D 200 EoBo DG, LARHD. gdraenes’ 60) LEVPOD “DSFTEL”
:‘Dfé‘l DK)Q, RIEDYLVTT DI Soe! eagboSde)e‘f éo%ns.)ﬁ"o.n &) 2038 AT ORI
(20T ) BR1YN) L. & DSDEEY Q0f0eS” “G80h” (cracking) eotrdd. 2038 DO SRS
BRGOES T €008, 2oBE “§E” BT Sotl HUDENS T Gotwod. B 9850600, “QO”,
85 BV 2o oSS 28 BORL T L9 Ao 8 Bodd DET'en BASIOON.

5.3 EJ(gow, HEogrew

ROBIGEL TA 5NV 0é ADD &ESENTPD DRy B¢ SHOTD08er 30 HodonTe HTow Soo
DD SHow. ©ertd GEEENTO) DLV S, PO G, & LDVS” &) E6NHD Faokw
Dot 6B §°§ & oS (HEEDS sPOlN0 DGRk, €908 SPCL. LXEWNY HOAIPEI0 o OD0EL® &8
DETgo DL DUWT GodLom DY LEBB. DB Qofiines” “erd3Boh es0006Sy" (lubricating
0ils) €0eeh. DBS BeAES" EoBD VAV WD DG €0d; DI WYROSSE, T Lol B0l & D B
03:.:565 QY0 SEDHT?) . 83 SoBD BBV ROS® e Y RIS bisbwbb D25 90 (mineral
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0il) e0tTeh. ABZY SRS EB B3 Fewiww T 15 &od 40 Ts° Go&ty. SSPVS” 25y
DT A 2,088 TRVLEFED. mougsoés e DETHD A 2,8 AT T DT E7¢. RO
2o ©dd Do S SRE SRS DG Drvw HoLr S D9V Bes. B E Do B
e, Hrve Heeod BValy 30 e @5?%‘0; &dore (lubricate) B300&. LN DBId0 903 9dsFo
DOASB006. (e TR PEFE LoNBosT Toth Pesjo BE'E0E.)

IR WIHAVED QOS® DL c“\)ocso*’e)oés TGP0, DIPOV %50"5); DO Gocderdd ordE 83D
S°A0" (baby lotion) &° ey Beo TEEE. 8 Jdorr "§6§ 0" (cold cream), ODRS (lipstick),
QESD DORFSeD, 0TI, KIGDY JSFHTL, DVGTD VLoEEEH s &re @b BT
TEBD. DJer TPHDD 3 3DaHD WAE %5"«6055 Y BoHD DI BT, 2o FRVHLT)
DIGo. G TFRVC0DES” TRH) BEODHV DD DOGRD DottrdE 52 Todd Desgo BELLD
T3y rowserdS S0 9 T J0 LD BROLOLVT) K.

& SH0EN B LW AVD SHOTS WHDD WES® DITDY VTP RS IT) &I 0. IS
RN TPV DED SO0 A0EPD) WD FTr (16 TS K B DTG S5 B S
bwg"e Eor065°  &otron; (g DD, 2y, Hgo bwgew 0dy  Hre. REVI0E) Do PO
:Jw’g‘e)e)&)‘le?)é"’é S0PEOXG “DE Do 89" (petroleum jelly). & ' Oopo B D DI %0,
Go&oy B A TS o (trade name) DI TRy 0Bl & D Dano 803 “Dod”
(Vaseline) 03 7§68 ravod e ord. (& 300D e0d dooe 8O RS D" D fO RS’
“3D” D HDododT SDYoB.) DIBLY B e B EXE 2,088, DTPOS TRVLE B DAEVEIT
€50€°00. S0F BA “TeBANW A" TN, AG 00 T BIPLT E0tNOBRLES BIJ “FuBo
260" ol DEDoe B 8§ VITH VTG0 VYBUOB. (RoRYBeS” “DAG” Woll BG.) &
DBI0Go B B SE Beud TP A TeEerdd Sodo R0SVDG BIOSWN. & FVGV
DAG0ES° B0 BoriBod) uyERoado (63656 ero, SN JV°GES) Hodd THoren BOSgISN.

& VB0 a)ibo".‘()‘l TR SOTS TS DG Mot WS Dgo HR0d. G 5099 o83 (383
&od, GO §°S’5e§653 Epg G0, BYMT, DT, 26T, ot e (Jrd ) & soft & Benrdes’
QR drdo 9DKH0P), Golk & POD :owgm‘l);)' @oéﬁpéﬁ PN ;553" (paraffin wax) evoércD.
DEOao D TS SAE WD) G DODS HEY D TS 20" Thy. & T oo 2,80 FDS I,
DTED 39 SEOS DAV 0BV 0l TPOITELD A ABESEVL® HDGR0B. B “DEDY”
29D ) TS ol sﬁ&aoé. & S0 “DS0” (parum) eos  “eSereS edne” es.‘()f()‘l, ”293,).‘5‘3” (affinis)
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@otl ‘TR 0D EFY BIS Do T'do 3QIG” 0 PIIND B E DSy, TES & “Ddo” (param)
@) Jrerd) "e0mE), GO, ©d &rd 3dNoHN. “$Hoe&Non&”  (paratyphoid) o€l
29200PIS "cﬁgdn" 208 8on&" o esgo. “HorGE” (paramedic) e90€3 e9den DA 57 B, &3
3)83 o, 28 68X ey DD D wdo.

QDY &8 P TNTPAS oY DS ‘DR SPAB” (Wax paper) S0k, & I SHdo ¢S
A0y DAES TPTD S DB Goer D)8 wrodEron Sy TG0 BEDHW. & WIY TS
DAy 0tnE . S8 @ENHo XY THTPOD 8D Ol GRS TBS D) DET” D
TEPCT00 DY ) ey BWEDBSN. SRFoTTVY & oD T0 D), DTS LB
oA $8 QS e e0hees’S By, BE; S50 DRV TP, SESCLPEIBET &°0 S0 e

&08P00).

28) T I TW, GEEENID FD :ocsogoejb e DB SIS APNED. AP, Iy
EROPOIr? DG WD S'oD SDNITPIY AP WITW; VSN HDAND A Boo VAT .
QEDYED &8 DT (0Dotdto GO §o. eSS oD HDYT WP 0D DT b & Targ
"R, DYE’ 808D RS’ 66, VS’ 6D AV’ S0, WOLIED JFD L DG LRV
DTS Jodh A8 2oogen VY. “GRo ERS IBS” )& IFD oL AAHEPIS VD TTD.
R90CVEN AP DBLLD 9303)5QJ‘D§ %"3& 05°0 &ESET L TET. bv.;bq) THoTe &BT DY 808
& ‘& Soh” (dry cleaning) O . & 80h D "Benrdes™ Ddwotrd?

31



DSEDB0S” SIS TR0

6. 6é§62)a°e>e3’s 2308 OTeH

QOBHGL EENDL) FeLROS” EE1HD rPRY BES 2.8 2.8 0G0 E00) TPED HOIDoiSo. WY &
220G Do) S0 WEVDY 2GS Totd S, HPEd B°R) LOTPLD &DY zswg’v.‘b b@%@cg’o.

B0E808, 2,8 E63D0 VL B DEOD) WEE €6 D0 WEDY TNE) BBVS” TolodD B Bvwres
Bolo&S DENLOGALOTE0. DY 2L, SENTIS Told Bven FEPYDd T Y Boen
AHLVTPON ST, S TPt WL Trend &G 9rRNHVR éﬂ@g‘*o. QP bz‘l)‘)é voego
FroP(Ea0 V24" (C2H4). & BI000 DG 8O, & Doy eagvo & DD &S0 6.1 . 5°
SFRHBOTY K0

H H

]
H—C—C—H

H H

50y 6.1 8. (13 eac;o5osooes° SR B Jovyragvo.

H H
\ /

C=C
/ \
H H

5700y 6.1 3. REYE VFIRTD) BB o Lagdvo.

(30eS° DOSOHOD B (ethane) Jopggvo “D2IK6”  (C2HB), AEE QFIYEVY R HEY
&omsgmo “223854” (C2H4). D& Qoey cagdoren Exc 55”8)() Brero0es (i¢h eacp*zgcmoés BIPDD DB
ey’ m&e? QY E DEVSTDY A3 €5 SUEN 7002555)() Aoreed). 908D & Tocd BN OD DYDY,
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SFVRRY 0, BELE. D TotodS® EFDe $ded Diawo Deoth B & ) A worrd,
5 g DO S° 208 2oty er00 (e ero&, double bond) &od.

28 IRAIEDY WY o Mom Srgro. B & &) Tod €6 Mo DD B &dY P
BAOS e &SR DV DEOTY o, 90, B 65&)0.‘0‘1 &62IE  Docore €5T°) 0.
D0 DRSS’ Rer 2EATE. BE,E® Tot SEHBY) VEVLPHLD ET?) AW, T2 B T &SR
EDO DEOET™ WADD rd B HEEEEDS 208D T DY), DD EBNBD rDI, Bocd
S0, DROTYOW. (BHTD IV GodErESd Jewoddd du  whHBr.) & 20R3D
€003,A0LD N0 GEEsL “estren” escié:ﬁol). [ lelr i} QDO &S° &é‘l 5683(60 £9€305).N éocﬁg
€0) BAFOTOD DEFYT DD 9 BA0S” 28 23D 280TEWM HEELPIE T¢, WNVD  Toch
2r® S BEE & N SOHDOIDIIN. VDY B TP 20Y° BT oD B00d.

ol D:qo:irf()l 88 Dedorr DO, DB {Ooéoigm Sado BDS .;55§ HoB. P8 /T “&Bd
IEVNVY AP’ ALy PUT TI). oS B D "“‘\)o&)g ecﬁédaéo" (foéozgéﬁ&,
;.;ogqu)&, saturated hydrocarbon) esotrd. & &NdFd0 OSPo BV § O Todd &swd
9LV bwom5ﬁ®ﬁ (T "a3503") g“mé €00, ©01OY 2ot LGP, BDL Lorred (S,
DTV WOGPD) &) GBSENTOD BR0BD GHSETTL (9RVSBVBEE g@s"daf%ﬁ, unsaturated
hydrocarbons) @otrcd. 90080 &ESENTV DG &ERD TPO3VN VoD B Vody) DEIEr)

02860 ((rEraDaD, hydrogenation) eotrco.

DD TS ESRECE 9D 230D 06 IS BODLAS sPD. mQ)SO AP, DHIIA A, DY
IR, AFEFS 0B A (RAQH6 es00&, sunflower 0il) JVATD AFPJL MOTE GHBRY TOIVD
DODB B IPD TP I VDAG. & HIOL HY WrIVS® &) Wod FTaTHrw (D8
&y, fatty acids) Doy FBarareom drdaron. Que A0 (10 T ES O3S G Goed0e5°
€50) ATV D) O DD ErD0S’E BPGTPaN. WO 0D B0 &) FRQ DI dug Bosgeo
B0, Sorer Bogo BVE. wod . §I) dvo dotseo S$03°8e5° 0D B0’ &) E
TEBI 0 HYerd, D::ﬁoaé)b, ASEPDS Lo, 0TS a‘5b°d G350 ADor0t3 DS ?.’Jwgwn"
D BOLLPED ATPID AT bé}’obeﬁbsm'a oD SIS BT DHSA0. WoBIE] HIVNBOVD
SO BADPETFIS SHE G0 ATV Teciero {odsb‘wdsaom 2EODB0H. 2TEHBB0S” H0HS
QEHOVSBHA00D DIDNS a°5b°da°:uo o 9OS’ & DIDNBOO mgés (margarine) wbb@l
FZJoh (shortening) es.‘()b‘l 90ET ).
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HONDECE Dy BmIIE (BB0D ol wBMIDS) T dPo GBIrOY & A owdd
ORATR DEISOT") & éé{obésdea oo §Q VTR DR VEEPOR SABV0MT BTG\ DY PRy
DSy (trans fats) 03 LD SOIPEPBOT?) CIJ) & POy DSy oG BT 0DO GV
S0t Pogen BTt DEISOT|) . & 938"(35 R02I0GROD :)zqwob; SrO0SROM WONOTIS B
R0DD VBADODBN® S, YOB® S, VDG Dol 'S T B8y FR0.

6.1 Sododerg esssyTreD, DAL Dochoen

Q058 BT BB WIFVLOTTPLIN) GEEG T GG St0erwerodd. G Stoerees
&Y VooV e 0070 GoiS eerl LPLI0GED &) 2EVDHVS "00F°y08" &oce.
emé&, &enoereest &) VPO sy Soden b%?;’ ;'.)c:f?eé)eoo Doy BOE ewerd ersTveI0TTeD &)
VYO BVES LT foczﬁ"ggeao 39,

2088 S0 o ab*booef; QTVEOGTLD 6 2EVDHVS NENUT (?822)5)6'3, stability) Sg). €9083
TDEEESDH0 Osgzjb. G0l 20Tren S0 AT WOTPLD &) 2XEVDVS & DGO Qos® Dsgzjaﬁ. &
SOHLOETY) D EDATTRS I DIWTNOE ISy Besea.

TGRS DO (T Jord ) ﬁbg‘é"’ DV DG DY ¥ DES G LEVYY BBIJ0 DADSBVR.
200G &) & 808 20088 DPTY). DBD(0 00 08 To¢eS° e9d &j,g’%anSoow €50L°A0. DY §°£)‘l
208 205D BAJ0N DYIVD) LEVPVE DD WOS® DG WEVDWT SAITEDTOW. ((F30S” 28
0 &OEENT VD Feviwos 83"6‘);&1) goe.) S08 :‘Z)é‘l ni)eé‘l Fentvenm &) JAOD LEVEV T
PEITE LIEAHROTT AEEEaiR) S, & Doy Fevioewes® a.,é"sb 08 (0§, link) a.,é"sb NN
260 ) e, Feis® ATy " BOR excH &) 0D . & AT " Tor "wrer” o)
DER0 fD S " § WOBrHBB. BB RS VY’ D) drwd durwo. "PVES)E" &°
""" ©do e B8. AT "B e en” 3By JoTO "i)"?)eﬁég“é ST8" @otro. 08 desorr IT)
3D woSw &) Feknd Ddootro? "IO 8B, HAD B0 "W IVBLL" worro - WETS.

Do B, Wifo RAE GPHod Br "L IBHK" D W TR0 EE. E6yD
oavcmmv@o Q0s° groava:gesﬁ GO, BB WD\ T %"émgw oer S 0,
SroDTOS JH0E SAD HE TPy DGR GoGTE - WG D LDV DO @ DRI, 8
Seo DS’ db°o§.>;6?°§o SFPeTR) 90003 DD 90008, RIZDYE, 90t J. % 1892 5, PGooT
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2D, ?os%)gomés RAETPDBVOD 208 aoXJboCJ".‘Oé &5:'3!)63. & 2DN0TY “©.030.2. 2.2.” (IUPAC)
2,2y0C50 @oto. RVoByD) (90€3, DE 10TFeD BFBN &) ) GESCNTV D e.‘)b‘l "-0" (-ane) ée(gog
9030 TV, 2208 £0TPR0DY ecssdamoi)& "-&0" (-ene) éegoés 9030 TPOR), HEHE £00GPR0DY
ecsédaavoﬁ')l "-p&0"  (-yne) ’38&)0956 @oo IV & 2y0B0 Glwg), JTodo. "&Xabowe)b‘l
€:Q000u3TIS " D TG R Jwo ©00d. EGT B DTS & wdyolo PS°o DY
DO VD DE, VD VBVL) T 0N LG, T WSS ?86:3&9555033& JS DG DOV
FEF D T osro.

A0 ARBIA, B, B, 203 @R JS DG S 20270008 WRAVEPVOTPD &) a0 SRV
LN FEDP000d. T2 2obrerodo &) "A3D" ) DO & 2o 202y0S Do &od.
90CED & DA "AA" DoPGNO DYoT Tov&){,iad.). D) TH DT K. DVOEBID LT
DoAEHON. Qo o°grodo B BBarS avasé‘sv:)‘l QO TFENDHES HB2T BESB0B, DO
B€),680. WOBED Feh DYN, G DED WYY 28 JO DTGy Bgro. 5700 6.2 S° DB Jom Lagdren
SUEAVSISVS M

Feeh DE: DB (ethane)

E H&: B (ethane); @g) ¢ DS Sty Teso
oy gvo: C2H6

i)wése gavo: H3C-CH3

Jd HD: 23D (ethylene)
e DAD: B (ethene)
5‘0:,05 govo: C2H4

i)wése gao: H2C=CH2

Jed HAD: 22O (acetylene)

¢ D: 830 (ethyne)

5"03_05 gvo: C2H2

?3)0"&99 §vo: HC CH; @) & C d4cCcsd 0685 BEDd Achen eotro.
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H—C—C—H H—C=C—H H—C=C—H

cthane cthene cthyne
(an alkane) (an alkene) (an alkyne)

e5°20) 6.2 B, AR, ABS © Doe) cagaaren

Cﬁ.)cg‘c’ooé aoiﬁ.)zgéa“‘) EPGE® 0D AP0 DEBT DGO 7.’36&3)0. QEOT® Do AEAD
DESBIT) D08 QoS D DO LK Db BIS DI TR, YO YOI DAD DY Do VoS
2980000 5°U°50%o Sodo errr o WPHBO ST°. S0 WD HAITrio Do S £ DB
DEIBT G0, DYYD R0 DA DT E0laT Gotod SV Berd 008 eggo e9:5¢30e5° CIINC)
€0CE.

QDY A3 (S, IHI) & BeH HE DETPo - EDVo DO AFPSD WS avczzg:b, D&
©0) 8GO A BT DBS J B B, B DB BN (B0’ 2EI0 HATLAD SFFo.
& GG 5 o) LOLTFLD &5) IVDW (TFor, §& W, I8) VOB (T, DBX) WPBB. RV
"POINDR" )& "B wHB0s. VDIBO & wien §F b VOIS TEd I
00BFE B DH wTVIAL. VOISO ey VBB ey wsS. & TodoBdd Bodo
"e3TDA" @ & DAOEE Leogro.

& 50IA (T VOB) exxadd) oo (3§Q, wax) e£0DD DO &otwod. 5o Rodo LWV Kokl
DTVDEN LNV T TV D, o f AG X BITE SIaDD VodIrro Bodd. &
Do B B (§¢ 3¢5, cloudy white) BordeS® e0d, T3S &PET Gotod. 2,0DB 2.0HBB.
FEGR FHA0O. DS TEeer SIS, o BB &S SADSE D 2O Wer L8N &
DTVDB DAY’ DY WBOB00. DAIFS" DD, WIEDD OIS WIS TIOVD 68
Hoch Jedoy. R sam&omege:v Qe DED e Holl VELI0 &) aw’go.‘b‘l&&) mgm&b fgfgé (plastic)
DTG Wotrdd. SR8 OB (S 3570IAI) 33385 DS IoOD DEgo WD) I . soméameg
e w8 Do HPRE S VEER. “HRE” D APt THTWILo AP BeHTVoty HOGTG
PG00, TS B0 & e S’ AWAT 0T DFiE0 ErD0S RWETE. E0E
008 & ATOS DOBEH BITP St 280 SPTed. 35 Vocsod!

BN mawbg OB :3‘?0;6@, DS 050 VNV SocenTr m&b “8)5P0LIE)RD”
DOSYDIN. o‘.zoéobé, ?eoaém (styrene) exedsHen €°) O0. DB Soctenr (br:)()é DES‘) dergo DD -
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a@bé‘*o&,, WrEEo? e, @égém. e DD LoBdE EDDoDD DETON Y e Gotieer
HSTD0. D Sockerr m:;;rs&)ﬁ 0BT & DPBD TOWFHND wotrdd. Fd6 ot
£330, S0 TFOBENN (polymerization) o3 “exsTnoerAocdero”, 3sTerAre DO, Soe Sodier
(S50, o Sodotsto. & Jrw) BS’S “Godoitn” WD) At T HDBd. EE “Godotioty”
@) & “THRTERD” § DTG T, QDY VDB Sodowserg .

Qe S0C0usets O30S B2 Docdoen BN DO TEES” &) o, & DS’ IFT IR
B9 DG BD WATALEDBIN. VoA DIywol 86 ST FyET Dodoiybudy. @erod Douod
0T & 235TF0DAINSE BEGSEO Bore) Dotide, 22080, DFPRW, eI, ABTN 5y DS .DSQ‘
DODGON. 90 S"?)?gémé ErE 680570 GOAITTTLD 7). 08DoMo2 :ﬁyeg’.i)é 2o DG,
QG &T°) T bésu_a,s DY Jcdy EDVEG & Bolosers SRS TOS B0SrEah (ERFOEsETY
TEES” 28 DDA &0d. OB DotLOD B0, DA WwEFO TED BT BIS” JBFo. S°
& Dotow SoIrES” TPED SJaHV0 BIFIF Vodirro Boced (WoEd o AW TerdS
FoDo E1¢). ETY#S & B DODOT’H000; B Dowow Jrad DDS, PR, HS” LDV,
B DEGHID0 DTHDGE TN, VOGP EIOLTVD DEoPLOTT T°Citro Wodh FBITODNEO SPRJ!
Q6 e55°DocsHVND Ao,
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DSEDB0S” SIS TR0

7. ecﬁéé?)meaés 8H& ogren

©V0BR) GOSETV 33 Boddd DIV (isoprene) @D WEE DEgo. A DHS" ‘DI D Bt
€00 S8 A g0 - Fewrnes® Hgrd AFer 50, I W& Swer 52 e HoTES
€500, & BHD e5°0) 7.1 &° PN JTYEEH0S” “DIS3” (-CH3) (03 DSBS

16.1.1.2.2

isoprene

530 7.1 20 Jo7yeegvo.

& bc"ésagajaoé's B0DoBHOVDG oS (5035) &, alternate) 5@“3"0956 €0) BOL OGP, R
DsP0tsS ?moé‘” &R 208 200GV VodBrr (SPoeieS, conjugate) 20&) LOGPLD WOEFE. R
R0C3( 2508 0TV €)Y zow’gve)é i)%()e)e‘é (?ga‘f)ﬁ)ef’), stability) as;bo. PO ?ocgom [ STAlR) z)cs°8°e)6°
(JdcsoseS @dgb, natural products) & GSo 208 2205°) BGT EDDYT® €063°A.

AE (Tow, Fd HEAND IAD) LNV “Godod)” D8 & DD VDV FEPE Sociente
BOSGIY. Wty DV EVDY Bt ﬁébeﬁow (terpenes) esobrd. & ”é363<60” ) DW
DE),ER0C HDB? & BSo DI’V Soctew ©TyoBS (turpentine) e :Jwgoéﬁ B0 EJDoBaN.
E08 & G880 CSoCie):)Q'oé?)b, (eoaonSe‘f Qoe0gio &7 SENPanTe) 663&‘).)&).) 29980 A begd).
&630@5 008 3oL Ddrgo AN 5280, FEerd DD DOV, G TS PD D‘O‘D‘S e (paints
and varnishes) & ©3y08S 928 Derxswciorow. & 98BS FBTVS” DOH BIT® (P, pine)
A B o¢ Yo 6R0E B, WEJET> FroredS” OT & G0 BEY D DFPRAIT HODIGD,
(Pistacia terebinthus). & 56 &°0d &635@5 (turpentine) 0dy Qo doe éri’)‘)oé. AJD Berides’
~ 33 & DO Do TSl - “@DP0” ok, Rofy Dred” DG BT & Do
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aéowsii‘béo‘), 208DY BDDT BeATL  TEErDS r:)?b‘le‘.‘ééow eoam!). Fo let) eoaonS (TR
eaboﬁ;ngr:ﬁo‘).

7.1 8,8 dgren, 86w, §HE e

& B8y 28 SocOS SRR BB w8 Gots D EFBD (carotene). RE)E “&” & Do e Tew,
‘@ 8 &o D &cdNbomd; TS B Do WNORVOB. TYRo LG Deso oS DPEBE D0
BT°), STPNO 80 &) DEen Iy diTraw. 868 3 SOATELES R, oHVS THT BB
DFGom SHOHB00 €208 AI3 “EFBY” @D D DH®. F6RPSD T, DR Tw o
SODArsus’ o TES WG Gotnod. Do oD DETH VIR Dty Sorbd & EFTBD
sEHTRD. RS 3"03,05 g0 ”30400:50353” (C40Hx) &I 2ot Sasrdd 605356@. &0
SESS ool SPobArsw 9. & S5BS g :Jcs"gvéﬁ SHB0B. 08 EFBD
20,008¢0083 SPADATELR &ESBY Sarr 3RS &Y DEB 20NB. Dot EoSBEME DoIDSE
EPSBe0? €76 H0COED), BP0 DY DVRLOT) 6.

& BB &8I D VLMD IIET® J00GITT SE)D ool BIF D "Jwgohn" oS
“DORAR" S HS D GoEITEIT! T, AT EE, BrD DU BDyoD 8 S’ DD

DAT® LN DIARED.
e e [a)

& ST 0D Gorh Y (BE, red). &Y ey FQT ol T00z Bores” LIV, o oBo
DO €083 DINBoHI R0, & 86 83 g6a § QD W0 MDD €0l &8 BRIV DI\
EAETR. b@o SJ"&)%Q (?o'?og’ e Eree) b@o AHO Hwocd § :S"Q'%’OQ §C5§3.) Botd 3860
Sod0o Xaa‘)eo&, b@owo SO 2600RT, Sé) o So¢h ST ae,d?’fé‘)b &8 06| 2.8 BRI N 28
?ogoéo SOETCD. QO JoHBLH AT L BDADEL B°, BT, B Hotd BT’ Haen ADD
Sodriger Y EociLdor, A220 DO GOV D) en £OA GocterIS & E8AS sGeo.

€5°20e5° (oG 05IeS” AT 908PEIL) 08 DG Goth ToErS S°Et0 ETRD Hotd &Y DErgo. B DD
GEDS (lycopene). FBD e & 06 SRS WrdROos. WFAMFOS Difo HOSOLPOVT S
“OEDA0L0” 9D @01 D DOBOHN. & FET Ao A0 V0C SITPHBORIHENDY HXe. &
SEAS & a8 &0 oD ‘DX ETAY” 2D oS’ Goth EINW TG T°om® WOEWAB

2908 Djlcﬁo .
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7.2 Geyt €6

es00ceros” 000 §) 0w eHen VOB Jren SHHF0W. (D)6 & 680 D). DIV &
Q03T BOYIBNI®. QP e S0y B’ POIT (PDakr grdOADIYD, Hevia brasiliensis) 2.8,
A Senydo Bew (rubber tree) @ &3¢ oI, & Cendd BEw e 0SS BRe5eS°, RAPD
OET§OES” DEOASI0G. A SO esff) 0% 2DAITES” K¢ DotdeIo ANBRVDEWD. & B0 BEw A3y
O QoHdS’ GB8y (latex) eotrdd. o’ DOV I Dretdxde (wokl, suspend eow) €008
WXl & THONS" &ret w8 6o “DR)” DVoDBR Gotod. A TBEY & DoDBOD ‘D) ”
Soctocdercs DY EVPY VG By BN 5. T DS D) EVXE’, T Fod DEFTY oy
AV, TEEY 2008 & PV LEVDO JGD DS ACIIIY. FL® BD BNGD DIVS & ToRD
9 ETO DG DS e vETren BOAN TON. 9oED baocﬁéf & 08 Eoctentr DD 2w ToED
BEOEPIS TETW. 00N & B0GE DI T, S8 $B6S° ShHTrO S TP BEDIVD
DOYODYEE “@8 3DOB R DEF” WITWH. & HrSE BenDHS” 8 RIS WITW. RofiareS’
& 7850, “Qoh 3¢5 6&)66" (bring that rubber) e9:)8008. & “Cendd” faiﬁ‘) DD S0 &3 BEO ST
“Ben BEY” 0D BT B, G YBA TE Do &) Ty’ 20AT0w0d S DS & “Cenw”
29 DA AD0H. & IVBS® TG DD 5:3‘)?\3 o3 & “QBaid” D" (eraser tree) wawn Sydoaﬁa.

Re° GBEy FO 08 DD DD BN D Berdes’ “SeTy” Ben@d esbi’)b_, QoS “o° Gexn6”,
(raw rubber) ey, DYERDYE “Rocas® GenE” (India rubber) @Y WoLPd. R “Qodosr” &
20D DAY e TS DG &0 Dorogio Sdvo TR Wotoro HIED. Y “RoGAIT
otS “DY RoaD (West Indies, 35¢5 eseoes® DVGI,D) BV &FVoD D) Hrw.

T DA €Y Bereres® & Eooy Bendd DI eoger FOST B3S WotNH DOV, TP ST
&) B2 Jod oD B030), L2087 DIV BOIPEDB0G. DRI Bareres® dreho, ©otd sPeo,
86)0 DD TTH6E0S’, & Cendd & 08 BY O W03 SoBDEINEY® BDID 3 Tiod.

. 3. 1838 &° 05’ &30Sy A6 (Charles Goodyear) @99 e & BN DS HAIrmren
D0 DE B, DOy BRI €. :.50630@6 D22y0 oD agé)oi)i) %qu'ao grdgo S, Werid)
B, AT ST DY IOD) A S &) Moo (RSDE, sulfur) 283 SEMSBIDY BeNES” Dod.
(&g Do JBeS” Htero ot /B! ) (idgod00 S, 20D TS SO T°D BLPDOLIT, BISWBPY
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B 80csd o PTG, QOEDN0B. BeRNEE DWRVGDo Tanod! 2ritddo TFowod! FHAY
FHFod. HOTH S0H oDETRIS HTFob. WSS SV BdVEETVI) Fow Wod Hod vErreD
DHBYO0. WDYBA0G @Y OADL) Aoz DBV CeN®HS’ S0 HodEo DD HBAoI0
BDITP00H oI008, RE® (FoGEoS BB S TLAD Bt JHU)JE Sentd (vulcanized rubber)
otrdd. Fnaw QDTEPVS” @M $, 0f) DE(EPLS DA HO)S (Vulcan).

QU oozjﬁ')sdea G350 3DDD BHOTeeh GeaGd e2¢30E DA ‘c'OO"Soe‘.‘éO"sg)J 2900 000d. :.gé%é,
5°@8, DarTros, esds o)cg.)&)%é SULONCANCRN 52 AN S 52 TEPPS Tor (ctd So.
& D06 33?8532:&» .:)r:sl) HELH :)@55 $030e5° SLANY egézgé{odboo)oﬁsowo&. & Ceont 5 o
JodeT IFPENEIOIT0E Bokd oS mgo& 0SS YA BRJord DYHG S0l
DETRS S, Do, SEDT0V Hot3 WORDRY BBVYS S — Seyd BE!!

Socisd 0ts 030gRY) Bere” & Sey83 Dod PP oot Sradoriod” pALE Tortro s A,
0 DS Godt T0S SHVD B FBAD VEPTT BAPIEPIS BIADD TYIGW  PACHTOY’
2005 Vorero B dSo! cingo HFamoer DD DG DYS BB 0B BHPLRVOND BT
(29085, 20008, ROEIVAI, DVESTHD) 8 Do H¥o WOVIHLIE Tocisd DFo T0S BeNd VEHT®
SOT 0008, BRI BIADD JPBRD EHBB0TT B SoIPE BoLEPIS 20D Joeto B0
Beadorizd) HBoN Heyen BIBY BB BI” DwDY VoIraiots B ©BFWTS .

Q0% HVPHO0ND DY ASEET) EDDAD WAE EBS DEATHD oDy, W) &FTPd &I ow
5 el SIS 3D w0 MHAMDE EFErCo DF (A DBod. BIBH0T WYYVFVOND &
VTP e D0 BV DOTEIO) W) ey LoBITTES’| ST & JHUJLETT) DBotw BB
206608 DV BV, 58y GG D, HAWE DsdarEoT air. . 3. 1860 & 06D
SEL3) @@38 (Broe’s HrBNR0 Goct) 8IT IR, HDNF AU SR8 038 aired S04
20DE0E3 EXONGESN P00 E0taT.

BeanGd oth DI’ exPY S0 roBED BOVD SETS BeNHOD &AM VyRoswS” S0
D00 W&o Eodiond THY. SV D Y® DI’V LEVPHVD PATITVS” VodY B0
2008 P08 DFVVAND DIPGo DB\® S°D GeNG €P08) DAFHES (SN, elasticity) &) Dorgo
by o) 2) Do > by
DBNG S, WoBTLOT® & VOTTTIS TIVV ANE DTgo DD, & DV BOITES SHVND
:w&:awgo d&)e)cb Deen! i)ri’)() 0006, S FEd mgma;g» S°? S :Z’)s.)bé'soﬁ) 2008 NEErPDS
a‘scséb B3 B0 W0 DGR BYD 9erodS EE 008 DTPGo T°¢ Bendd Dodod BT
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Ds*’@zawsbé Fyotigorio  Badgoar) . & AN :Jwgo Foled) wzgeoczcor'% (butadiene). &s
w5eoc$w5 ) w5e3m Aod SHo3rd DOy, & éefeogm (T w5e3éo) TPV QoG 509,
TPER &5 Aod 57 DR 71 K0oG BeNT? R &5 7, HY eorrdol

arRcordd D R0S 28 8 D) Br God. DT YD LEVDS’ Botksd 6D WD I Q¢S
B 60) “DIS3” (-CH3) D D eg"éoess o, Do & (DS, H) e B @008 ASS
BJC0ITRD. & BT BOOIre0ES QOIS DO BVD DV’ o7 rgvo (575 7.1) & & ardDd
zS"mé 7.2 &S° S EAVICV/ATeR LY bmésas/as*’bi @@b BP0, e.nséfim 20, &Dgeoczo.wﬁ DA d
6DV E0; w5e3éoe3° 2082005700 Sad).

aS"boé 7.2 eargeaciaario (butadiene) Qo L800.

& wseac:wmi) Blovbilod) :306.)565"50§ m&:)wgom amgm (&Dse‘jm) 90T VIS0, O
(acetylene) o ISR, & IDEOX 208 S)B Be8> BIrE8 o8 aﬁo&%ﬁl Sroorod S
DEPGOTT EDATRHIEIBET0E S0E LD DO 80D e9e3gas0 :'Sg%.

7.3 8 woprew, A8, Heneo dorgren

Bocd SENIRD DV Gy 2,8 2,8 2060 &) EENECN LR 0000, 208 LIOGPLD &) -G
DTG 000 o BLORVLT®) 0. FRDYED B L0570 (triple bonds) &) "-p0" DTG 0o
BLDVEOTT0. DE 0GP T°0 Sofd 208 LIOLTPY aIPEd DSszsb SePST &otE BHT) 0 ST &
663" Tochd EEDL) VDY G| LT LOTPRD &Y DI QoS WA EsotTaw. 208 8630
FAMDHD D) 20TE 83T e BBVVE DEDLODY AR, Y I €0l BOWS 208 5. & 8@
588 asad VDD SADY e Gotwod & BMD Fay 7.3 & WrHBTY. BB O™

H—C=C—H

00y, 7.3 D20 Jomycagano.

(acetylene) Q™) £ag00.
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& VBB D Dt 2T wDyoErAS Dol JEHAT WD . BT wdyoto Vo B "IBD”
(ethyne) e0ed. 200 Benrd HEHBS® DB D, 52D WOYDS - TeRPeD SDy - FArRORD B
D2BO D 0tNT) W. VOTY JFCYWo Jod SPA® STl WrEd, D B TE BeoHdS®
AP0 Dodh Reyod DAV T

D2BORES® Bochd TreMIRD, DB WG, EGRD LD VYIS VOHE St €06, 5° Bodk Botd
6652 WL G 0. @0l B0 IDDIL Kol &I I D WD RS’ God. W V0B
;gaes“ &) EVYLD 359 &) 00Tt o). 9HTPE0 SOSB TWBONT® LDV SLIPoWD e35d
SO 0700, WSS ADBD (For IBRY) Trer WIHED VErgo.

8E 3°do°&>50 BT, D IoTPeD &) awg’w (ZREALS &enoereres’ &) §Sc:,%u°oe3§). £
60) Ecen Py IATTIr 9 SFYT Sotwod. DORD IRYYET DY Gotwod. &8 Desorr
OO0 DQ)D 65 SHAT03, as;bza@a B0 70 A0G BIL aﬁi)‘)é ePE30e7°, SV L20GreeS
&R 3§ worr w0 DdBY WDBB. WOEED RRYALEN B PO DATT 08000, Rod DATT
&) Qooty A Hoty BAbgo S0, VGO Doty DES Bow AJYew SBANAHL VAW &od.
(Sroren ggo Tany e Do A S6ANoDE!) & AFLER Sfd Eabirds DO
2O GDATAFD. & IVBDD 8 pIE €O HodY 8 Do) QS AT &otwod. & ook
DES ARV, &S), Srd D) e SBAYPTEoN. & GSo V08D :oygoas t.’JOSCPZ)l "e.a%ba‘?oé})g)é wéa"
(oxyacetylene torch) €068, AID "es0DAI AIB" e BewrdeS® Sy, 28 B0 &) ST
88 S0 DITE & GBS0 BBV Tcitro S EotPdd. S PEODD Dok (welding) LoD,

SO LW &) DETOS” WodEIT BRDDLWE G 3§ Jod GolS Y Do BeT .
SO LOETW &) DT TOMENS DoTrow. O et GR0) w8 el ‘g%oeS6 Dol
5D, T°A 5°9) €083 €3 fowgo QOS® CVEAITP LBV, DB Hod Dot TPO3VDHV ddv‘booé ‘3‘69.
OADY 5(1‘50"5@. = & SR M (metal acetides) ©D fovaeri)é OADY EE BVS0 T, 2
‘3‘6& 060 AT "Gro” ), MoGAdTLr, DLTPOD.

0T w0 RN G w8 5P DV G0cier0 0. TP DK 8®yawo 5°8y ¢ (calcium carbide).
&) B F) DYSVS” "PBE E6YVBIN" D TOMP BPRDX. BAD (S” B BoREIWIN,
Foe 20T) Dy, & Qoi) €02 e3590e5° B ST Do, & PBE 6D D 3HDS aren "ed
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200" 008 DGO LOLWS HRV0B. (& VoD SADYHG HBBE T°; LD BEIALD QD
E{Lom! ). BRPODD 00PIS” & PEODD & BHDD 7MY 7.4 &S SFRHE T

CaC2 + 2H20 - C2H2 + Ca(OH)2

700y 7.4 & 2DNEGE0 IO SBosrdd 3D DEA Be&od.

Deioyd Sared, B06 BFren TEES™S T PO BB & Do )R, TAD Kodod), e
20000 5°¢8 dAI (EJody, headlamps) m TEE. W)y Q0808° To (lime) e9otrDd.
QB0 TPO° HBy TosDE T Sdren 08 B "Jo GE&” (limelight) @376 @S, &
DY 808" " Fo GE & A0 WowBoT) W @D DBwogo DITED. DB BewHeS®
"R0R0) X)) Bren” BT woy SR & DG PAIPH0 6 KDY DYES" P ool 1!
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AT

DSEDB0S” SIS TR0

8. 8ah0s® S Sarrren

60D Dgrd TYo 0D ¢ eI (1633, F'AE SN, 2D T JFVRYOTTRD. & TOADS
(16383, FAE TPV 2003, BIADND, BD TP BoS G S"oaafs"egsw D, D TP VGO0
ES?oe.)Q)Dcso»a\: FEDDVS” FOED ;eg FTT) DEFEY 003Docsto e:ede:e;wno RISV
QTPGo. HVETES TS ERBI ANV WDYBHBLH BOVD gD VoVA T°D, HekeS™D Teud
DT DEFTE DOTFRED DR &o&&omsaaucio S, & DYoo o wwgorr 2878 DI
. 28 DB &) Ferew WBE oS EIDHFD Gotrow. w8 Do’ Go) RIS W
S¢30€5° &) 8 DNOIrDS 206 Dochd soadsis“amb. e9ee e3¢0E Dzrdo &ret @od e
D20 S0, GITERS BPOLITFD) SRVHTro. A FAE BP0 (HRES SR, physical
chemistry), SIOXN Se030d0 (esg”.‘l)é \éi)ofg, organic chemistry), eota» GEdseenr™ Z)e;S;?:o:bbrﬁ.)‘).
Q0" EEND BFOHTV) BROLH eascs;:) SJaHd0 (FESEHS 5, hydrocarbon chemistry),
E630S" T BIoD0 (TS -2 53333, organo-metallic chemistry) esbveoéosooew" 2088 g*’o»és
DZRODDEY. WDYEERDNE LEVRDY AT LEAD BS"T°) aaeg) "e’éé‘lrw &) LEVDV P00,
"DTY €0 LDV BPa300" 90T E°¢ IS0 GO0 BOSIDTIN.

VYL T80 w@ba:@bd o OYBr) €3 Berers’ ?.’303"2560 8568 (60 DBVRS 2,88
LEPIGIVOD ?Qée}ofb Dot JorrS Qe300 DBoB. WoBIEDH GRSENTV JT7YLEITI)
SUCTERE S rSc“oos.)él bg"éoej’ocsﬁf & (16 DBAFED Qr0ocserdd QPRI . 90650 Qocser
Qe300 DAD DBYY DN QYYD DdBore Bewsra. Bodaw (benzene) ©d Do w8 Gob. &
BoX0 oy Eo sméfbno Q0c0S° €38 EONZ) VEVDRD, B GG BEVDD &) AP
bg‘socson" B3D20H. 5 A BoB LrNS’ Jer e.omd()&)d %) O 8oty ©do SPCD. 9083
Bod o7 eagvo AR wdo SPT0. oL wdo SPSS0ePT? A ST QOB o) Wrciod.
B SENI) VEVPDO e Goter (bzi’)‘)é 14 g9 Bven orbevzron. IBE 14 &odad
290DV BAdoNA bc'f)‘)& “060014” (C6H14) 98008 P “D6)D6” (C6HB) e9:5¢0. Wedoen e

E0CEIEE0. 88D SENRIZD WEVLDLD 8B &5 290N &0ed. Der?

R EE HYLY. BeorsS” FY ©IY) Booo IV dodLE Do 8B God. A Rofin DO
Bo&ond 82 (Benzoin resin) 9 < 9&0ardo. &8 Sl Hoddy (Benzene), 808’ cnd (Benzoin),
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same comment as above
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Bo& oD 32D (Benzoin resin) 93D Hbeo ea*bdeaés D*OLen &), T DHEGITRD DB, @D
DB DEEgreD. B’ Jrogred oD DEgo, & BoS aND BB 2,839 o v DY &0, &
BoFond 080 D )7 E0MAOT IDNITID Qo8 @d Bo&’owd (tincture of Benzoin)
OLPEIR. Bedy 30D BZo SAAT ol T° D) $90e5° BoE\E 0D HoB' 0D T BoEyE WD WAVAD
= Bexy 3¢5 HOBOT°. (esobzsswés €0MO™ HAND DI Bo8yE Wotrdo.) Q082" BoBS
(Benzene) e :)w’g’bé, Bo&ond (Benzoin) ey :Jwg"bé B> God. WD, WG Q%sﬁéef
€29) 0 B08S (Benzene). a8 &8 Hga Do,

e B’ 55rd ©d 360 3% SFADITYDY &rEe & Bodd SREDND VBB e
B DY DAGEVED Lotar® 0BT, 208 B2 03D LRV’ VOIPEI0 BRI GoTr, LRy LAXDS
D) FALOHI0L0 AHCOL. &8 HIWOES’ 28 EU ET°) L. €3 SV’ EEYVRY TR E¢y Jodd o
Sageo DSLVDG0L. &8 meazgoé'e 22 TRV P eIS°G0e5°E A 20 BERT® P&, DEES
g D3 doad Teago Bodfo, WEE J0 FEJ SO DEOHI Bty SotOVBEo0.... B BOMBT
€063 R0 DA GO BEPS B BEHLD {goo abr:)‘)océb B¢, BErPT esGdT° ePET® SPAh0
SO, R0y Of, g b&)‘)‘é SO SPATPYL G AD s B SCHTPAD PTED BIVOS ogsed
e35°G0e5° &) Qo7 eagavo Ased 820G 0O, 808 & G0 Qo) cagdrw feblatolA] 56)‘)530@0. QU NIV
BISG0ES” K¢ WEVDVD WAVGYIIND WHMPLPHS S T2H0 BP0 av@oé‘ 208 20D TPOW.

8.1 Sogho Svocoen

ogiorr  Socser (bwae)oe?} &0 AT SO\ DT &osed. QDY & SAPG o8
Q20T C0S” 0200y S BIHD 7ML’ WPV “Goc” HBNBEON.

H H
\ /
C
.//
H—C—C—H

H H

5’50, 8.1 PET DIV (SGoLGAD) oy gagvo.
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& eS”éo&éG a‘é‘l‘bb‘l DeroreS. E60D0, GO By 088 Horedo . A Qé5se3 DDoros
Q0S” G EONVZY LD ETPABD VIFPOVY® EPEITP ST (M0G0 BB &) 0.
QOCD SENDR) WEDYLD &I 00 S O T 2AO. G S0 (Dogsor™ OIVGNRIC &T%) O
g8 A RoBDA PVE” TW. S B Y DA PEYD (cycloprapane). RofeS” “PE” DY
QAP “BGAD” 9 WRDBoBWO TS €. TDID (908" wEI0 FA @D 3dAoio.
08 A SGaHGEHRO @) BewdS® Ty, WD R IFTECo AT L0’
EDDODIY LT & DT “3§0% deego” (cyclic substance) eoerdd. @erodd Sgaseh ej:)ob;
“e9¢5 05" DEgrew (acyclic substances). “@0” 3 PPOGRBEOD0 AL e e, {Ooc“o@efeoe‘)‘e S gorne

"50¢0” 9D eao*’étl mbéozoémoa.
® -0

SSODBEDIOD BB BT TEIBN. B 08 2ovD RIS’ “DIYDE L Wotrd. G
RS “GRVR” ol VODEDH For Dy Fotdo HY Soe o DY $IF WIFFA. Aof'old “GHRHOE”
©0) QoA Jre) DYod. & B0 “GRHBE” WEFAD VFEE “@IYBE” T “DIYBE" oY
Benres’ N WBrAD TFGE ‘38" DB, T2 D08 BuMHS” ‘R3S ©d Hrw
“@9080°eHD0” 9 eagoeS6 600, SE “@” & Lden I T “DYBS” 29 AP HOITPE WDV
& £ 270 “DVYE” (anesthetic) oD oy St gﬁéoé‘s TP, “BOB00D” erod Do)
B GO & DSPERY BHED DD W FoBo EDAE DB, ‘D" ©IB WS I 6. §308
“E0B0B00¢” DG e DD B 3660 WoBBS DBy g0 S0t BRED WHANOILOLS, DY
20083 A FYB80 Fhore VFE B0V “BoZ0 B0’ BTy, T2 3860S” w8 PPy BPGI
ESNCAR R TLoome 63‘?0:6:333633 ”b:obﬁlgé" O0) AL T HR)YBVod. “BH3 bog‘}éboé” @0 goe!
R DF20D BrY “BG0B0RY”, “VFPFE” O DTV wTreD SWDE W Bo°) Jocs ey Q030
B B0 DAE0.

BEADGADIO 0GOS 0B 0D 3660 N Dy Sote BodyHdH Srakn DErgo. PN VG DA
TN EXTR. & TANDD D) DTS, PAE DOFDERS” DINB 3660 W VP For
DB00d. A P BEDSBE Wrgro. DS NGy ) (“Ddy @D b, sense of touch) fabse.)oé”
PG D000 JVPROD Y GORVOS. TG otwo D TR (”:;553", nerves) cogar, ESSoer,
00005 (myelin) e0d ::mogoé" BOD PG 08D &otod. DeSFBOD wmé% oofh S SUALICIANCY
SO D DY B0l & DADOD TG &r¢ @B DI Bod. o, & DD W “WINTND”
(insulation) e O B00B. S AHID BIALIS DFN0D Sy Trotf’ 30 TS0 Feao (TS,
protein), 70 3o ?Q)S (2685, fat) 60) 60 Beod. & %":Q)S D corred &ESETO Fevdnw Hr&d
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Goto®. )Y OT) APV W) GO w8 Sor. XD oD FFRErdS g SorH>" &
D0EVB &8 EYY WOV AErFIE WBE B8o ERY DTPGo TETED AOJGS” WIVHT) 0 ET.
0083 g ELDS™D SDHB006. & HEOD e BHOADSBVE L0000 o HOIDro.

v OF PAE DODERS” & SSADIADID DTyERODOTTO. K DEGo &DOBRY  (hot
BEOTEroeS” B0 3000 Trenrd HFVEr THDRB. VoS’ Benrd THoor w8 B, SV
Votvome FE Hored deor 68 werd & SSoDSoHA DL S VO wrwHew
DE),C085 9E) 8 EPO[ETTON. IT°L WP EDB0Lr ) OHDD LEPVS & BGODGBAD
2EDDVS O God S0E R JdoPR cﬁgdé BETPow. & HSoDBEDL DL a0dD QB0 BT
E6AD D0 DERVDEIB0O. RIZD\CH BT ot Padrodd DS *8zre (electrical signals) OJGo
BeiyBotnos. S TGew B8Y. & DOJIS” O s KBS Mew BT b Few Y.

& G680 BBV BRVSBS Toed. oo e85’ DD BrEod. LBEEPIE FreaTroing) SoTrd
o, BDBd St Sy eoSorr For 0d 0F) &B0oRB? SRS BOOEIN  T°TEL0ES
580DSBoHA  Hod Dy DD DOV, OGS’ 2E) IGAHGALIL g 9B,
TRTB0Y @oiss e T ‘T IV B00s. 08 BSaLPCHE e VEHTY Lre Gord.
B2 Fro VBT, SGOHSBCLD HBE) oserDS. “EE DOTTEPER, D TTEFER” DY
DORB. 2008 g 5D, FrES Freadar PErCicn. @ot3 HdGOKR ES DEGDLE B D
DY OVTT G0 roBB. [HE DA BD DD Do BHBOL0EID, FRT VD O
3PD3D\3 S B3 B Dyoso. WS rErESE 8h erfithen Lo BrRUEED’E ‘DB
Da0d030 9000d S° BH H06e30c3¢” ©d) JPOE VET P 20 WHB0B. %@é’)ééb 00V TD
0G0 0060 BT YT BB, WD JT°L BT &) WADDS SdBo DY AT ADERAS
D0, DY QoS DN &) Ao Jyd &a SUS LY 20T wdHTe Sy SeerdS S8 ook

A8 aF.

BS0BAH Dol DT TPeES° T D), 08, 82D D80S & BSo EBS6Y T3 D DY
Dydorio (5".356' spark) SAOT @ “GIS” D Densrow. S PNy BD DODEToTS”
T oy, DA, IO, ST SNGocdo PITEEG. @ AR oy, DA, DT Hod DML
DEHO TrEEo 200838 NSNS S0V .
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8.2 28 §) Szrew

2008030 B00EOS EERVTPO. JUTED EBVZY WEVDV FELHFSCOM DBONIIDYED DDA
b&‘)éé‘é JPO(D SEHDY) WDV tﬁé.)d.)aa{;"S"do&Ss ©08y, 88 rrod edald wrHO dHdosT
DBy DEGo 1S - aéoma@agm (2EergES, cyclobutane). 90wGOBE HBNG SEAHDOBE. 00O
DBNO BGaDNGD (RETEYS, cyclohexane). SFoDoB, SFOPNG cs.avo:omo@oes" SHEE
TPORDEIBT GotrPoD. GIrarsend SO0 ar, SEOS P (DB HOD $(ES™D Benorw) &
680 ST €00, SEON NG TS0 &) 8.2 & SPBRT) M. & ') PS°Co S
DGR Do gAY Both e wrdoddwyd Benod Sov. Ao E) &) Sodo g0
&oiD), & o), eS"boéi') %"i)g_ &ocsc"e)e)é's TPEOBT &0, RTPETPTO3ED DG 06 lnlaly &0
Rr0eren 9, WOEFE DGO &oB Wrdfo 9 Dedco SEr, werd |8 ¢ &rmea.

H.C ™ CHy S
H.C CH
2 N 5
/ gt
CHo
Cyclo Hexane Cyclo Hexane Simplified

e5°50) 8.2 oD DGR (REFEY) Jovyer gavo T BeeS” Brwew

D SEPS O BEHE 2)%33«‘6 3080 Z)U"écagmo (S0, ‘&lci)?)a% e35°605°D &otnod (e5° 85.)& 83
WREOG). & ) DEND BSC0S GoteD SPHLR, IS0dE FTVS” &) QXD Foaren Y
200 §8, ADD JsPots ?moé" €50) BUPCD FOFPRD 208) WOTTR &8 ardJon. & 6o eS8
2B BP0 28 “QD A" (-CH) (100D SN “V6DH6” (COHB) T80 SPEd0Te SIONN)) EVHVS gD
A VTSV A & IORY.
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CH

///\N:H \

HC \ )C \f

Benzene Benzene Simplified

e5°30), 8.3 8302 T LgH) eardod A DG

& Bocd (:Jg,m, BoB) bo‘&e'agbrw SO TELDEIAT €08T°00. esb:odéajs & f()o"&e'agam).‘()
BEGSPRVTT BPDOSDRIY. GIPPCES OgPd (YD, Atlas) &° S86sP0 DD Gotron S, §
poes’ DO(ERD, DD, DS FHOE DiFen IrdYD. § Dy & mée)és oeRdaD eTrren
SO, OED) oS’ 208 & 0l WBE e3H DY GIFTY, VAPAFTRD BPDFW. e
63*’0:1)(6%"@0956 &3¢ G865 aS"ajo&w TETR). GRS, S0 (B0 BOYBLBILOD) DY
200 DT w8 G BHD 58 8.4 & STVoDD D FBIT TEE BBy, BADHOS FDI) g0
L) BT, T F 6§ LDYS VS K, DOTED DEPVS R & BLo 7MY BGLL EDY Es0tPo.

H H

| |
H\C/C%C/H H«.C».f""’c“ac,-‘H

CeHs 0 = T

e TS

Planar Hexagon
Bond Length 140 pm

1 |
Benzene H  kekulé Structures H
Maelecular formula {I1sormers)

Sigma Bonds
sp-Hybridized orbitals

L delocalized pi Benzens ring
& py orbitals system Simplified depiction

e5°00) 8.4 BoBRD JT°LLGATY) Ve Betoees’ TO30E0N
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50 00 ACKIEOS® &) DBren ED) BTN ediow SRV, RV BoBR0S, SSODNFSE Docs
&) DOgew, doren o :oé%&coro. B0 HE0eS" BOTCD 208 LT &) 00 AD LT
QAIPEATPLD 208) LIOTPLD TP, A oGl 2308) edorren (SPoerfied cends WO&Q, conjugate double
bonds). ’zodsﬁ*’wdeaon" 208) ROTT &I) DEYo, e 3*’63";35&)0»«6 Derozren 6:0) Dgo Ko
DED WODED0 SDA Gotwod. A & 2ok WO IS PTVS GoS ¢ ALEDO
€506550VD0B €504, WOLED SFODVGE Ty By HoBawd LIWLEH0 BL)H. ©od ST
BodD BEo eISG0eS° 9O eoéod!)eri)é o 30 DG 3D brﬁ)‘)oébv‘bé DD Fo. “Do
DYEOD” 1) &, PHOS® VBT AT DTS & Boddw Bgo SIDYF Gotwod. &
:Jw’g‘e).‘()le?:.‘() €92 Hrfocd ABrAsteny (DT H0HS sw%"o&'), aromatic compounds) e0¢rd. JerdS
Bod Ngo Dw&s'ag.;ﬁ)oé’é ED0DDoed ) o :ocs"gbé ROTORD 0O oo DoFeso.
206" Vol G’ & BoBad o 8D, IE BTy, 2Ty DN e DO DGEWD; WO eer
B0E) F'o0d. eod.

8.3 Sgren A ES” TP, DLW

ROBDGL BIODND LIEWVDV Qoeyee gvo &) A2 BIPDocscioeS” evoeh DE);D WeINOLO D oeFes.
GIEYT & B SRBCAEDH VITTW G0N, VOS] TYIGLD & B AoIES”
P08 erod 8IS DY LS Fed TBD ARSI, WEDHES Hr E) deorden
O DHD. aorirond S8 DG w8 DR e95°60e5” BIDODDE BoB B :38866
BP0 aa)?)az& C’.)é‘l {o.)&‘)gl zl’).)eéd). Qeurotd BOg 5° 55.)&&).) mf’oa@bm A0TPED DNoden (g
DETD. (1) wozRs” 98 Fro T & T TS g ¢ w8 63D VWY &I
&rocS 0d. (2) aS"a)g,leS6 TEDD LT ST VB E6DLD) eHd 29 BBV GotFon ST
@ g9 S0 BS el WEDW SNV extroETD. (3) E6yDIW, &R S ore H0B
QG END SO, IFDITEIFLD (23£0eDHED) S° €03 T TR A0 &8 wvgée oro3rd). &
205°¢ Dedot3dOD e TeEeeS” TeeS A IS’ SBTFed.
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DSEDB0S” SIS TR0

9. HOOE°R S8 BerTren

BoB wgoes® &) S WEwYY 08 PProd 66ad DUV G SADY O :QES!) dago
&o0&. RN B’qci)ag» e35°G0e5° &) Igo VB BP0 28 “DID” (-CH) thos) &otwod. AN &
“DAS” (-CH) oS’ &I DD, &3 gvaoé‘ 28 "2IH3” (-CH3) HoXDD BEDY 08 DSy
zawgo Foleb) €3°0g00T°0 (toluene). & erwzgweS bméeagmw, TP DVOLNOTT T°RD DGPHLOT &
B0 €50 S” BPRROT) . BTl VodY DYAS” Jodd RoPo oS!

=X
H(ﬁ - \
™~ /’ CH >
HC \/ ///
CH
Toluene Toluene Simplified

s’ 0, 9.1 €3°ROJ00T°R0 B~ lelx) K)U%eagmo, 208D i)ovéeaga)o.

QY ¢ BoBRD G0 DY D¢ &) “VIN3” (-CH3) (oD 0SS oD (methyl group) e90e3d. OB
LEVS’ 08 EGRD VDD DIV ADD 2tio S8 A DeheS (o) D DX Zaégci).
H08E Dore ab*be)oéS "B 9D TeTPNE0 od S D DINL0 Q)@o&. "ee5" 083
" 208208 002060 D edo. BB Desore DB’ 28 &G £ DDA WADITID
3S (902 (ethyl group) eotrdd. & (1HEXDL VoS LFEIG BLSYBIPD. YRVSo D50 E0gHe5°S
309 e Sl wrgro.
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9.1 2 en SoHeS® R

B0 SIS 28 WBS oY) BNHDY ErengaIrL SV ST°. B0 BIF°AS Tocd MBS oy
30D SV BO (xylene) eotrd. & BO Jomrgive Ad S w8 DRoko WS Dgro. Hoid
S8 e Erren ey ow. & 8 o’ O Soh e M6 ecad @D Fonod o
FoS' “DISI” (-CH3) 0D LDFDEPD? Hodd SIS Toch WSS MYV Jor e
éﬁ&oébéo(). e3 Sarcotd :)U"&eagay’w, T DEF & BD (e,S":bog3 9.2) BFHBOT) . &3 339936
DE Bwod &) 1,2 Hod eoSew :qd)aa%eSe B0 G356 S3S HoXDD &%) A BenSocs) e
28 aawg*’.‘()é 2088 So83 o)s.)beﬁ D &ocicio E¢ HaoNotdott. :)épmg ausbd, D VIR TIPS
SDIVMES RN

1,2-dimethylbenzene 1,3-dimethylbenzene 1,4-dimethylbenzene
(ortho-xylene) (meta-xylene) (para-xylene)

aS“’sb.)é 9.2. eggbm (orthoxylene) So 1,2-Z08S5E08S, boes"?_@sbo (metaxylene) Soe 1,3-
ESSBoRS, Ho @O (paraxylene) Soe 1,4-ZR0SSBoBS.

WESRITG & 2 6570 B0 LS’ PO God S8 Feeryds & Hrdodd Lrdm
"ZOR0" 95 e30E5 LB PIPSo S

BoBRD, ErenjoIra, SO0 RICRLRY 525065 €) DS £DDB e DESen CIog); R Doy
(939 Sowb, octane number) DEMDSOA. OOS & G0 ETew W o Do BD
TLPEEOIVS”, D DT TEB D W DI DOADAS!” @) JoBTES TEEAE VTG
1960 53505, @Dy Faven 200D osrow. DS SO IByE BoHS’ Y W £o, HYYD

™

e DoDED VT DT R FEANADD DHE G D D SO §O8B Td) FR0L) ot .
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9.2 g Gotiew, éébdo S )

DD BOYD 0B WL 20BTTPR SEI0L® WKDYERDYED 2508) 0LV ST BPERDCIBT €:08°00.
QU 20t BoB ST EIVoBD DETVS’ oS HOIADO WANHEO 5590 (naphthalene).
3O 32D G0tk AR Ard ey (moth balls) ©oerdd. & Goced DI, oIV
“EeP es0cien” ok, §uT° (cholera) Srjd A3 - TLH BDVDHOBIGL - D DEBCVD KOO
S0, WoED & Totd DY 2063 B SDoErIS DY bggas"e‘? t:)?bl S§EegR0 ATDOI -
(520038, &1 590 Frowggdvo “DI0IE8” (CI0HS) wowd Jomrgie & BMD BrDD orT
(&S°b.)é 9.3) &otnod.

CH CH

-
He .~ \\

Naphthalene Naphthalene simplified
5700y 9.3 30 Fervr VoY LEB0, VodY o gdde.

BoBd, €3°0{00°, g@m 85 ::w’g’u) OB & 3:_,;3);63 DT GEI00D ‘&)0?8@065 200 :)wgo.
D0 e, BERDEDHRD 380D, DY DD €0¢erDS 2SR, DOLTOS D & KO
E0GOD DFE. DO DHIPENS &8 YLD 88 TZOD ?ozgoébs" DA 6. TE & Dergo & 36023
BHDB 0DENERE DDI? RO JBLBOVT® VOFTHD B BONBOVVD DOV T God. & RO
06 GITPGRD SO S0, 0 BFFEEEIOND TRD EIGE S, BordED whw DEVS’ DB TEso
B30I IDTod. 52 & I ok FoITTPS R, JrY OGS B RS BT
EDNDERPDS QDYDS TPCOAT €0t

T ABH0® ok SIS wand DETVI BT WADD WG ol DS B & 390202.
o g0es° QJ.‘O eaa‘e"SG ?0%} ™® Srtwome eoeé DEB 55{.3‘3 T & 3:_,_:3);6.3% and:amg:&). 28 )
TPED e5°(h Kool $0TezY 50 Frswen S 25 8650 e VDK0B. & 25 SS°w B Kod &BSVETe
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2 85" 3B D06, WS’ IRDD SHome Ros WIE BoB Wrew &) DETeD Eotra.
DB JTYLGITVS’ BOPC, TR, 90 TS BoBIO ST GolBdy. & B0 DTTRS
DABAD[EI0 8IS 90 B0DG S.

. 3. 1914 JomroS S, @8 dtare 1930 LS AP, &S’ &od & Q) dergren - 530D, Tredd,
ONBD VAL TN &) BB VT G - YW T AR FITT &I) A
THIGOS BOV0B. &8 HrLEY S0ND oo STl WS DD DORTFo Bgo TS, S LD
WOTED §Q) APWNDE SOy IBy FHST égo:m?bm‘). D080 SPONBE €=DBBBOL SN
SR, ETA DY (Woth, SPenBrd) §0 T’ DLODOD Sty SPOY0) T EDYH BRIV
DAL DB DB TeSOT) . D e9536G80e5° DO (dietary fiber) 260z SIS Hepoes’
S0N60 DR00EBAN) , DockeS” DL I SOHB F(BJHOS BEZD DY BRI VTearsErom B
BDD. (eoD ésobbowocsb e DE 2PEA0IVL (0DoPHVND oo Ad!) VD DE VOTED
©) BHPID DAMPOD, B BFVHD, WPV EPHN\ TEE EFE SHH SO0, &
BGOE, FOFTE akA0LS’, D& BTV, HAWID TEICFY’ WO wdowers (lifestyle)
SOV F0d. & TTIG0ST D Voo FLHoE WIS ST DS TERDCOBITT) 0.
RO H0DS 0500 BPODD) NS VIFVGE®. Y B JY EVTTGT) WHSTUP GO
©D) €otTPY oD, AWDYE Bow| STDBED APYBH TEADIe ArRTEr? SPoud aarden
BOFWBND B0 TreiSo Jer Hrdiivo? odo BoRYIORGYe Sod-Bed XD DA-AE erodH
100D VMBS OB, ED) EIVZY SOGETFLD WS’ DL TPBI FBYT PHQosEd'S
2FE FJren 2wy 200 83810 ST avgom DOTHD 0D DA Do’ Hodo oS HO
FEJ DED00 BB ~ HODDAEB DESHE EWRV0Y. WIVVTS!

9.3. ¥TodD DT

B &) €080 hgren §x)3cb SPELHOOD AP0 0D BEOPDHT?) 0 Gl & SSo :owg’oéﬁ
DS B0V BN S § ‘SQ, &) Q. A0 :305.)5@;5.)33&, fi)e3g§° g Z)& D Hodoris doogo. &
o608 @) E Moo BEHeS T DETOD @S’ Porowsy (steroids) eotrtd. DB Bewrdes”
DT 9D BII T DVF. & Hre e DS z‘i)boS BT DTeRTR S & DT TR
QT L8000 GG &8 D DTDD e?m&eSGeP €000, &8 BSo WABE &) MOV RIS
05 (phenanthrene group) eotr. DarodS 0d) Hore oS (phenyl), es0gdS (anthracene) e
ot A DoBoTT SN0, & DT0BD 103)e5° AL FPOD DU BoBR BT 0P,
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& DTN 05 BITRS’ SGH SV Gotwod. & DT0BD 10D PyTTre AT DTG
TP00 Ho®B.

/ \ ) //\\
/\\ 7 /\\ : \\/

\\/\

Steroid
e5°20), 9.4 DoyTrgrY Joe Lagvo

QLY Joraws (streroid) ey &red MYTgo VD) BewrH Are) J° SNl Srgro. 380 0és
2000508 @i, A QoS 8RS (crystal) wotrdd. 8§16 gL &dY DO QofieS’
$geronty (crystalloids) eotrtd. ©B Do NGBS VEEFW &I) DTV Hdo BenrDdeS’
”abés“gw” oIy, D e B HE ESTARRS I UARELEIN 00T ©ZoBBIr?” @
awrwa;avgocscb &R, 28), Bh T SOy BJEr e josbo a:.)bejcso. g0 :obe‘Ss:D

VEETL &) DETOA) A LMY "SR @ wotro.

QoS “DYBED) VEETLD” oS DDE? HoSEEY, €3, DOV DT DYS® Dy s6nV°Trow.
5Dy SEV'B 208 0y, AW ET'B F Go. Wer G0’ LAY SO & ) DEV'S g
s VY &3 GO, oS SBAD B8 30658 ANTrow. & VL0 &) mmvgve)fo‘l, 9063

HEPPIS S°of HIETeD wﬁl, “0yB%0 Hod” DTTS! Sor, DyBsTTreD.
&) [A) @
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HEIBS S0l DI Gotrosr? S0 808 God. T VY KB, DOYT B, B Brdg ocs
2 v angod, drgro. DT e g e Ao 068 Brderon Sy, WADD DErgo Woze 3otk
BALOT® P &0l BB, Qo GG HOLBY 0D WrEod. HETUEFIE D SIS’ TR
DENS TG0 TE Wrod. B0y 08 HEV'BIS oS EE A QofS” Egrand (colloid)
©otrdd. B0 RS “EY” wold 2Hed, SEv w08, “LoE” Fgo DT WrDRVR. S8 Sgrons
2903 “BDB Hod XJCPgo" (DN e‘)go. ’:036350 + i.’.)c:s"go = “‘ob&S"go, 2080 + wago = a?;ﬁ"go. S,
S0 zaéboei’) TG DY) EPOBoTET, 3. Rof AP a"&omso&. TS, QoS 0 YR
©£630 90eTE, §'¢h AP T°C WIPCot.

@8 &S’ 260 (ese549), alkali) D DO dogren Togen (alkaloids). @)y Yorowdy D Bewr

Do HFE e e0d HEs! Rofes 6 (steer) DY Bre FED VAL, “QUeonE” ol

2oBOYY T D*OD DEgo ©d @fo WYBRCA. F’fcé; Qo0 BY TYS “@odoDo SN 9083

Sor0R0 ke &ote §°:Q)5. Q0D DAY 2PERAVOS 3 HDAPo SVE “@odoHR §°Q)5” 9063 “dovog”

D @fo BRYyowro. & DO éo{o&éoé‘s Doyho 9o, SRS ‘5’80"033& ©otl DoyEd) FOD
1)

Dorgo, Soe “DoyBo,” “OTrGo” VoBosT “Q0yTPgo.” S8 “QUPONE” ) &Hrtd “LuyTrdo” @) &
@ @ ® [ ®

20 9000 B D

& G880 ;Jo;wg ecsédamoé (steroid hydrocarbons) 2.8 e&tesdes 20-203e5 SerodD. & 20-0eS
EeroBd D V0D DR SR 360r0S" Soen. DS, 803 &0 LEVNOS 205 e0) B 0
AU, DB SEEPoBT DY 0D 386085’ MYT TV’ D) Jrtdy Dy, ST SroT DEE §G 8o
ge30 Q)%)D?i’)‘), 8 S€00 DFYOPVOIT D& Bod, DYOW), éébdom 083D BoCVBORD 208 ?otg’oefeo

€080 0. ?otg"oa"e)éib Ee05?
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vibhajana

Reviewer August 14, 2014 4:53 PM


DSEDB0S” SIS TR0

10. ééa)é BArcHS0S® obedoen

RSN ?gobiééeé dboowmogobé‘ DB es00. Doty RO DIV BHS Aol Doty FEDD DBV
DOL o D VB VISP & CIOVITRo ‘DI &) 7 Wotwr Dew DB &otod.
QOLBIeriGo Hotd & ?"Qo&?ﬁ 8600, G652 HrG &I) VETL BEONTIS W BJBSVO 20,
& S6 0D, GERD &) Feninees’dr, dseees VY LY RIS rosOd VIR €6 Q0w
BRM0GPOR0ES° DEIB0B. R 5738 HAM™ Eotrow. T8 Q65 o0 00§ TRV Sod &3 G
QRVBVERO0D. W] /Y ¢ ST,

0S° VFEOAD 28 A JrUTL YOS “SRDY” (halogens) otr. E=S (hydrogen)
@0l DB LSS SBLHTRD. 38\ (oxygen) @oll B0 DEVES SPELHTD (?‘%)}omom Qb dxo
B¢, 5° &9 A ever ?86:3&5350330&; D PN Jodd DY ABOHI?) & Yoo DI.) ad
Do 3520 9083 e Q)%gw’bé SPELHTRRY. SR0E &8 2R ) e ‘DD & BenrdS

90oL3°0.

& OHBAOY 27O BoAD BITFUBERD TRV, & WA D PES (Fluorine), £85 (Chlorine), &7
(Bromine), &3S (lodine). € <renfoldeS” §68 D oroSo @ edtro &a‘)vééoe?ﬁ) DT K.
PO D pdV0 0 JIE  otarodT D) & M. E'AMS, BAIENS B DY ED) & S,

DS Berd DY DG EG%o TLO WG’ SR S0 DG AV aIrG!

PO TorHDwsy GordeS Gol 08 HHFD DAT0IVY. @ JrLEY BWDEHS” FoE
BT Dureo TS Sk, F620 oo DRWZY e, BLHDDY Corbe® Gol TPasnD. wd
DRTO0D 52 P o TR0 SR, LD DB AERY Gord S D Do OBVED HOY
Soth S0 D Do, T D) B Bexy BHY, Wjo VADB K¢ “BogyE D BAVAD” FDT.
RO OIS SAVTD BHD oGO, VAWES D WS’ DD E0NY “Bosyd ©D A
DR0B. &8 HPLER WS’ BT “Doc"D LA SHNTEI 0B Boyd @D DHOED
DRVIED.
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LIV TVAT DRVTTT — EQIO D I DS’ D & logs SHISE :aaogoé"
Rodirrio Bodme DBy D BT SRIHG OB, &IOS DADEGHND 820
DErgRd Fdapo 6d duresed voddrro Bodd iy Fdobo FBE Do D . PP WO
B0 HR0MES 9B DPFBOD DEFFo. Do HotoeS® TES, BA A DEDE oD SXDNS® D
ario Fcapo §& 0 3DB ety B0 Sr?

Qéoso HEHRM FOS, 1D, 9ANGD O Vodirto FoABIDYE DBy VSTV DY, BB JCHS,
Q*dao J°BE, doo
Vdoso §8& Srgo DT Go S0 ST, 6 3 DINES DurerEro. BB Wy AGo.

SE, VEoo WBVEE. € SIecD §°§, FS"S‘Q A :.)cs"g"ej. STFT®, 28

=~

QYYD & LDVAY TR(TOF 1B BeL0TTo. T WD) DD Q080 “dD” (F) &
ADBVPBO W T FTOGTTA0 D (F). & ©L0°I) Ry S’ T ETD. @B Dgore
OAVES TR0 “D” (1). F60 090) D QoS X7 (C) & DL, 8 BJS “Y” (C)
0 i)"egﬁaci) DEPD, 5 B DHOBE. JoZoes & V7 (C) D WEGo VNG S6TPAS BerawoRD)
2200 000B. S8 §°6éo RSN “0-2¢5” (Cl) @ DI B DG, & FRGTPAT) IG™
Qo0 Y 23S’ “D” g0, TP DVDoLD, P FLor, AL L3S’ “DeS” 9D g Go ToIrd S,
BPIPIAT DG ¢, D) LEVS'D VLTV [Po IDNOE TWOIPE B TOLEPEE. (R0
WVETRD TEETFEED ot AMPOT) & ‘e’\)ocsdaoée B DS’ e T BEDODVGEA® TP
B90se0 Gd.) REHo VoAV PS°Go 7S DG D-DD) 86" (Br) 090 TR0 RS

QDY & T :owgob SIOXN)) Feviooess’ der R0dotdtiodr BIGro. BRI & e
BUFVSL EETVRV0 — 6652 O — 288, SR0E Gead P08 & TWwHoBS” T PIEDD §Y
§¢ DTN S0IrE BOLOWEIN. & § Dorgren A" [Py JTPogro.

10. 1 oo es6y80, &0 Déboaﬁé.)o

300650 §E20E 200D DETPo. EEYTVS T BN &) 00 . & Bvwd — BBEED S
- sl WDV WA8Y B (CH4) HDyod Sor. & TPk B’ 28 B ol &GRID
DD €3 gveooé" §6:200 PAEDoBo WLTRo. W YD dergo Frogx g0 “DIH32IS” (CH3CI).
&JY Q080" “DrIEEAES” (monochloromethane) ©d =0, 8208 (chloromethane) © s°J,
23S §36 (methyl chloride) @D 52 eotrdd. “ArSIET” ol ‘a8 E80 &) " @ o sg
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ArSETB0 ol w8 E0x0 &) B, AYE D0 AoBHOVD Diacho Do & Y
SFrado B TI TW. D AY) ArSETWBL 0D dDodwo Iy A JopggLosar,
Qo7 g0 grdgo DeEDo BDE. 0SB DY DERODOD, TAD WPV esoBod0
YOI 0V0A EE & rITTLINE 8 Beorh DH DETro. (B0 WA “PEN”
(FED HEBHG S0E) 0 T 0. FO 0SB0 WoLFED TN §T°. AT ‘DS ol ‘D"
DS DED” 0ol “DEJTOHAD0” oI ArSETB “DEFOSI LR ©DB0B. T FDyod,
& DO e Ser? (5700 10.1 Srciodd.)

e5°330) 10.1 QETOBI G (RrSET20BI)

& R0 BRDE AVY WS° Jod 2088 “DrSEEBL” 00) Wiy DO oI
©onTo0od? G WOEG DA o, &) WrSEERB WotS o ©do ONF o8 “QOETOINE”
o) o edo 0 DTod Eo? “e0) DBIWT®, KDY WBIWT® & e Ted wd) M dordwo”
T € DIEAS 208 DBV, el & Todhse wdo ) ¢ 0F S8 “DIH32S” (CH3CI) D
EITOITE 9D DUOGPO — JocdFoeS, & DA DITEAS B DAL IDYobd SRS,

& DEFOSIEL oL SEDATHIEIS0GD VEAB? A  BRRFLELS IT, JanbLodadbe
&S BYOTY)  LDBoIErAS TETD. & BSo TredES DISWY ‘5308”2)3‘)“&33 TPSA0I0GELD
(@ofies® 3R BotSy, refrigerants) eotrd. @d D TPV SHWo By, Fgre 500 H0od Loserd
VDY DIPBID & o BHVW. BB Do B D’ LUDEILD “BErRESTE” Sairtd

BODFEEIE D0FEHPGoeS & IEFOSFED D TET®. T & D0 TTI6R0S KHID Ly
QAESVS 5D BP0 “BErASSTE” TP DDGOBR.

65°o§.>;6?°§oe5° 2EDZ) 0t 8 Y Qo & &R BATS DIV Yooy §Y
D DREFow. WBH0S® Bocwd EE32) LDV Fohod, 8 §°a°e§° €80 erHO
DIEDY 208 "OEPOSIED" (EETBS, dichloromethane) HR008. B e ZEVE @ &rc
9otrdd. B QTP A TP G0t0d. EEIPITR0 A &I) S DA D, T0Y D D AHADIEDS
B TS EotT.
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BI0S° 2P BN VEVDHVI FoNod, T gnge £830 et PBENY "BHrOSIEN"
(Q?Ssboé& trichloromethane) S&006. @8 “§8 60" ) HOE {oo:.g‘?ogo (e5°20) 10.2 wrciod).

Cl

H—C—CI

Cl

&0y, 10.2 GroaFa (8T8 o §F00)

OGS & ETFTDS RPEPD TR0 08, odLots BB DKHDVBE BBIKE. DIJTFVS” B
€0, EeNEATLDS S 0D RP), &8 BN ETPTPoNHE NISEORIal e begfobé BTROT® &)
@0t DY TAPLET FRD Braver a0 DES Erowd Ford. 0 &d Hd . B0
DVQID B0, Fod VoVD D Paj FEIGoD 1847 & DAt Jogodorr
VAPAOD SFFTE. BTG IFOAIT T3 YD DO VARG’ DYEPIS TEW. JLPTES Tcikvo
SrETD, Do Hobo Bf), AL SE BOjo BD BAoE DB\, EFCo Trcgo BAD
SDOTS FYDIBYS’ BB BDFFES 06503 BP0 VANOE. FR MGV TS IS B
20M0d. 50 EFF 0o o DL DAoB. A3 JP[ S0 ETF o DAT AN SHLD. IYDSSy
B 565 0A) DICGo TG PP émg“om‘) 2 DATAINDVE Deiedo 80 oL &
Fergs” B Tcigo oo BuEDH AT owod.

BR0S° Y LGV EDDVD STOAoBD, TN fgvavge et 620 ERHVD FDYY 0dd
"SBETOIIERD" D008, BID RS’ — eredd ByoD ~ GBS (carbontetrachloride)
otrdd. (0 RS’ ‘B ol Trenr. RN BPOE VOBFH Be I TTVDE B
“EONOBBOEFOSB0” oISy (D) 103 Srded).  S08  "SAETOSFEL" ey
"SI BOEIr0B0" ) wE B, D IDNOTIS Few Dadgod. & TodoB3s S, Qo S
8,20 DPD0D D AodEY D BRG, BaIDAG > S
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Reviewer
OTu is correct, not vOTu. Look at the next line for the correct spelling

Reviewer August 14, 2014 5:14 PM


(|3I
CI—Cll—CI
Cl

e5°50) 10.3 SBOGOSIEX (5263 DEErE0E )

0B DS GO SERD BNV $yoD & .g*’a"oé's 300 PDFDYT SDND SENOBErE oS
3 80§ D Erry V0 Feo. FO0 DD &G LMY S0 D S8 “DIS4” (CCl4)
D0 “DIE4” (CHA) 2D DD, 008 . & VIS4 (CCI4) 2D IS 6D Ko
auéé.?)f‘é‘ld [o[AY) QSJZFQ. H08E DNo%0. GBS Dok (L0 God. TPOTPIS Vol (Lo TS T, Y
“DID4” (CH4) & B00& E30 €06, “DIS4” (CCl4) S B0l (g0 eSAT T, Jodh e5°AT Sedoll &
“D0B54” (CCI4) D votoen esdbés"fi)é TEPR. &3 Sdac‘btf)é\)éirééo (S S"CSPDSGSQS) 0073 eg"éo 77
POV Gfflen. 808 votow S DEDBEL® RO TN WOV B0, Wer TGS’ &)
5200 (D06, vapor) O Kol o Béw ALYD LAY E0E DY Soer? s:“bbég.p esoe?)b%)ns.)“()
™d &' espadd VLo Bood. PR VEHT 8 JCHVOE JDyE DTEE 8OV B00B.
"oy e aRryon 2 0end SE'D 3" 001 @) D &I 0N SO & SEO6ES
DRTONL. 000S” SOV DT B OHLDE Ty S IR TP DG Jrgo b0
8P0R0. OLOWG & D) 0L oLV BONrIS el TR (Gov o0 TED
0 ATDE v s 20020y Hd.

D:.:(:)wgo eso.ncé:.)befsé & sdaéd)eéoéb"O@i)é &DAErren SEPT . ecssq)me)erﬁ & S°c5a563e5
sre & :Jw'gob 9565° E0A0LIEN0R. otIED DEGOND 260 e ¢ EobleS{SN) @@5w3§
“PE &B0LD” (dry cleaning) &° & sca(‘\‘)ééo&rb@b‘l DOIT TeETR. QO ok Vo SY
22838 @0tHD SO’ wdseFo B D.

SENRGE &S 28 6D, M FOL WEVPDLD ET?) 0. DWBS” 28 EEHDIW, D R
RIEDLD &I°) 0. & Golotdd méngygom 208 Toc> WBSD ST &°) A. oA eS"mée).) A%
SrDoSTE. & TPeNoRS” B WodB0B. SENDBE Wotwd WEHYBes. §EFCo B
I8 008, ArSFTB SPRERB. BIFIT TEr-?

QOBHGL DBS’ G5B VENDV 288 288 Fofod T8 P’ §6 PAELD WrFo. &
B[00 WAEES OGSEPOVD Deotd A Fes. DS 20csen DO OGS 80 Sor 8
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F0 BB TEEIrI) FBoSHEY. JBIS w8 Gs BrP BDD T gvaoée 28 §60 0d%
DAEB 2038 IS §0E T ArSETIBS Hod. & 36 & (ethyl chloride) Jomeagvo & D
e5°50) &° BRSO K.

H H
\ 7
H—C—C—H
/ \

H Cl

530 10.4 d36 §TE (2rSEFIBD) dom g0

& oS §3& 13 Gfhew RDYODD B8 BN FAod. Frrsgo D 3860 36 Ao DOV
SOTRDY” Gotod S8 & IS FOE S0 B6lo G DEVOSY®, 3660 DA S°DO WOV BB
DD BAYAYD PB%o worr B W 9000 an e Osorr NGy grdo ge° B00B. RU® DGy
grdo FHG Dorgrod “DORHBE” (anesthetic) otrsd (B0sS” e 0 DEBoB. “DILBE” eots
“SIE” grdo SET D0, “GHRYBE” o3 ey VDo) FFROROITL TPIT DyyBow) 8 B0 (197
0 S9N Gocitro. & 33 HIY Doyd VB DDYoGR) JL. WEE & PSS 0TS BTV
&re & yp2od 33D FS°yzraw. 521 D B8 JOE & PO 1Y W)Y 3660 WoBe LD Eotod D
&5 D o A0 A DY VPBB. FT® FISrT & VA €D oGV THOY QDo FIE

be“o»amw (local anesthetics) e.oS’:f)oa.
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DSEDB0S” SIS TR0

11. et Snoe S0 e

BADITRO ITPD &F0) 008 PONDETE. “3S5Eer To& HTY” DS =8 L 3oL =29
BADITYPoS” DY Do MEHT DA, & DOJD EGO SIaADI0S” (1D BAD YT
SASPEHB0B.

HOSF0EPO DY R0 6 08 BDET FTEDV DY DY G0t ST, KOS DY I D D) DD

28 DG PSo D b%)ng’m?). DY STErse BuHooo. DYITRD, LD ) DY DD 28
DVAD Sotrh. D TS DY DEE. LDV QDTBYIEE® DY) SR G0l ONTRL FIDT AT

0L, BATITVS® IHTIE Jer A DEVEDC0?

200 Hrgo D BROJ)0? D DT &) VoIS’ O EFY ISTeTdmr DY
DLV 0?7 Fo? 0D B30¢5” SRRJL DY BPEod. FEPGLTT DEO DI & S O Fodho
TE, D w0 TE, D ko TE Lo BeNBOITT0 ST, DES, BT, T, ANBTID HRTS DE; BHY,
m.):pg, &S, 5°, DOETHD Borrd DE; TPoWS, Do, DRRTID E6¥ DE; e.906.>55, eeotozgorvé,
03O03r6 éo)fé‘lmé:) SWFRB0 D, @ a:obczéo OO PO PO HEPOD), DTV EX¢
(ORI 0 ST a:.)wi)‘l BIP), HAD BIeD, &) D 80%?3 NVINLECVICS e93;S e :.)ego:i)de)m T}
Do BFoHTV DY 0 8 &owégww, 5"09,355&)‘050 28 DG SIDLDBY.

&3 D06 208 B DO’ B BPTD) B HED VAT €085 8 BB S I D,
“DA00E 0% PRVBV0BTOY) TREP!” 00 DOEBOBEI.

“To DB DL D BDVoB!” 90T €3 e3P EENCRO LIS

“Q0 BP0 LBERD BT & Soel” 9T o) ) BS LOBN0DD &8 e8rfoBLHE.

Qo &8 = o &b&ééoeﬁ's 200D &oto ReNT. Ar DS’ T° JT0) Dk 8”g..> e
R AT €083, TL OO0 S 18 T SHSEDy,
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“0g D070 T°0 €9e3 a0 ST ?” 9 AR,
B0 oD, Do DT I Ber?” 9 el
“Q 3o B 3o SeeSToS!” @ a8 DAFEEdo!

28 DFoTT TPR0A0BE FEer DAMSID) CFOHTVD QoSS B 28 g0 :age:aes‘ Kol
dYco H0VEB (OB, GIETEES, «'3)0"&8’85&500956 ‘éqd)e)aﬁ"S"do &od, JsPossS «2"3"9;6 208) 05D
€0) T HoB ST IGEYE SrDT AP DYDBIY. &8 Do BDAHTD e Do vLEreD
20e5° %0 esHEPo. dbwoé?v@oﬁs QRUP DB DA BGIDE § Q) VDV DBUTDPOD Kwwore (HEd
DPDIY. VDY @ VD) D RS RBVEDBE BFROLOD LTROTOT TP 5o
BORYIBN. -

ReP DY VPGS’ GD) AFFTYOD), AFTOD BEE SO DRG0 FEjo S, RD), JAET
BH0E JENEDVDH DNRIren. EDYod Jrgo BYE DVSYOF. B0l DS DBy EJ)
EPEIRD BPDETPR. DA DIG ‘D&S‘) oBgas0 (70‘2_3533, suffix) See &30S0 Sorgro. 8ol 8ot
HrUSD &) DErgo “DE” (-ide) 3308 @otto WPBB. GIFTERS — wYrAVo §0& (aluminum
chloride), Q& oo 70229& (sodium sulfide), QLASID. & BSo VeISTLD TV &) O esbbb_ e (D
?o%a.néeécio? B3 28 g DGD 0. &8 DB DA™ émagczo:)é 528 &otd, DO DEIB0A.
g8 §) DesTen Srgo BrdFRD.

8o Bocdd durreseen &) ‘éJCS"go “o&” (-ide) %e(goefee 00 OVIE 38,6 B :Ja“g"vb& “8,&” (-ose)
%ec.;oé6 ©oB0 DT OW. &Erdnd (&, Wi, égw, BeS'er HpTren. e (enzymes) esﬁ);
“D&" (-ase) %86)056 oo WPT oW, &IOS TE& (lactase). & SEE @D waiw e.'fgw 0D T8
égo aod>5a°3§ GDMIHDEB0D. €850 &) :Jwg‘vbl “e5” (-ate) %gog 9050 €9sNHTPQN.
Girond 526y (carbonate). dgad &) dETR DS A" (-amine) DKo, LIS
AT DDE. SBE6NTO DK ‘DR (-ane) & wotto wond TOS” DS LorrS Gotrow, “GQ” (-ene) &
oo OB TG’ 2oty L0TFLD &otraw, ‘O’ (-yne) & ewodo wod TS FEHey eorrew

€&0LPOR) DS Bei Sov.

28 Dot DB;FTRoS” o0 HOBAD VAN SEBEVB[OD0 “DAR” (-tis) To® TXY. DGR,
EPoPBD, BB, TR, VAT JrLVR) THDD WPDFOD.
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EIONAIEL AL davowaaogo& G EDDODB LYY HOXDOD WEI0 HDOIDTPo. B “MHORD” D
Ared o :.96555@50 e.ago €08, WAL VNS’ 2w SIONNNIVEES OVew &2 &I°) a0 ST &
RS 28 EERD WEVPI AVY WNDd WB SE; VG 8 0 TPRE &) BN M. &
003D DB DB TPERDEIBT €G0t0d. @8 BPLOL® & (0K O LEVDS” EIDYY &8 LD’ &8 (oY
vgrre §) PRANLDDTROD. SE A w8 DO &ot3 erdotod ST, WodED BIE “WSS
003D” (methyl group) e DA DG, & WSS oD 3"0&355;130 “DIB3” (-CH3) @ Terdw
(P20 1.1 Srctod). B0DoBE SE, & oy §00S° “D” (C) & Bwowdd) D) A e B3
APD0O. & 39 BBE 28 ENDD BODITD A oD Sg.0 Do exxsd) S0 SBYR0B.
Q8 3Jyoots, OB oS WP w8 8 PO Gotod. & OF TR FV0S W K6V WED
&oloy I% QSQ‘ DoY) SE TR FTaNL Gottdtyy J8 BB oY) &olWdy. VRS0 D
VEf0 & (XY B EXE, 05 TF0 WIT GG FOVEPIS @) ¢ R ©LC0 “@8” (R) TP
QIR TZRRZYYED 0SS (03D “e86DIH3” (RCH3) @D TP D.

H

|
v C == H

I
H

Methyl group

5730y, 1.1 088 00D

H6Y &é& ST, D LEWDD Sorgro. & 3"0&)555330 “D522.” (H20) So°. Q0630e5° Botd &3
IEVYDRY, W8 BV IV E0LTADD D008 BeW. 30208 &) Socd ddowd ao§°sb &G
ED BNV €000, VDY & BoCodeS” 28 s EP D8 FTY WADIG “2-dE” (-OH)
002D (eS"aﬁ.)é 11.2 3r¢0d). & oS w8 P DOy €08, VR 88 (Do) DY exxd) s°cw. B
DB ‘LSS (100" AID “TEeENS BAES” @ Erel wotrcd.

Characterized by the
hydroxyl group

-OH

5’0 11.2 5SS o)
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29 Bog 00 SE B SHOLOBV0 I D. &8 370 B IE 28TV DNETVD BLPSTO ST
&0t000. LTS @8 §6. Jerdd (D, DoLIS (D, BAES, WOIrd AVGTCD Arew TR Gy
20D I Brren &) ow. & Brred) DHOoLT B b JBoer &od DY DBYRO0S. Berod
(103D OEY, T oy Lagdrren, e5°0Y 1.3 &° SordRTe) &o.

—O0—H Hydroxy! group

(o}

] Carbonyl group
—C—

Carboxy! group
—C—0—H
—N/ H Amino group
“H

—S—H Sulfhydryl group

&S00y 11.3 008Dy BPOD oYW

QB S3365° AR S° 28 EBRD eV HVDAT WASTAD “DeseS (105)” (ethyl group) evotr.
A FroyE00 “D2IN5” St “esb0285” (-C2H5 St RC2HS). eerd, Todo &0od “TRS (Ho”
(propyl group), &).)5613:6.) o ”&).)5@6 0o5” (butyl group), 90800 bgﬁesbzmb. WOT® VOO QL
DPFB S ADHITRo 208 DY WG &8 VS WONT'B008 B FADVE S, & &P VoA
agdé aﬁiﬁac“obé BexyBod. €300 WFo oG 28 &G 9EDNDD é?oboﬁoﬁm é&béw.‘bfb — Jgosdorr
- ‘B85 oY’ VY. I WD WEOPOTST BoRW Do ok wE  GORY WD
DDEOVOITT &55)‘)?6 0DV “DRS 0oY” (phenyl group) 9otrdd. DocdSer 20MoB eItirSot..
DD A8 Foen 00T 000ED QoD RE “SoBS MoK VDY) DU WY 00D, & DO &I
dYDOT® 606083 DAV ol Fo. 5o erw5ow°5 S° 208 &R END ASIFoOST
QOO oD “&308eS (1o)” (benzyl group) DI . e HETSD HOgS® Jord) e DED
800, 008D (oATEIVET Berdod) “errll” ot 0. SLEP ol ST NS 28 3D 52,
& DY BEH DESE, GIODITF) 8 DAT°ORVHL® DBHEION DL GTGo DORID DGO,
22) 0 oGBS D& AR -

PO5® T DOV ET°) Q. DO &) g0 3"‘?} QDIS7ED HoDBoLIfID. & (HOYY DY DB DB
DT Gotron SWE Doas Db VOWOLo BHF Gotrdd. wS, Tow FH & DEP &Iy

67



OTIONI’ON TPET° SDRED. BIPOLTPOD L 0RYL® DEFYEOS® w8 WPo €od. 28 :JwgoeSG

28 (1005 EDDoNodots es :Jwgm‘()é &8 (102 VEETRD DEGIGPELIONT E0ET00.
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DSEDB0S” SIS TR0

12. 865850558 %S0

200 B0 JEHIADH BFo. DoLRD PP DoCUTIS, SOANBrD)  BrITDY SN G BagErdS
AHODW ST, L) DHOD DG TVEICH BE JodED DHOT0? DG Doty DM
B0y, 25 Dotsen eare 08 FEIDT®  SIErO0E] BPADTY 9SG0 God. BB
VEHTS sPenHe S0 ﬁ"%am).‘() T¢ier0eS” §°.‘()‘l gD €%) Q. MeCeIoTT & W%arw ﬁgfgé &
BRD FEren. D B FPASTY VBDTE BFOLITRo o Sirco BTl 0> Jodon
BEDYEotar THLy. G BFaHT L BairdeS’ 0o (§6:0) Trer PRIV FY HTTod.

12.1 DO Ho Sdodoen

0BS" B SO WEVPVD AVV ¥ FTY’ FOT) HIF DAB FroSIE Tov TG0
HDYOED BRVLT) 0. & TG0 B0 Mot BB Do BB BEoS” Totd SO WEVPR
.g»aoef Bt SPBBEY WENDD VDIVAED HEIDLOD 90D 20 DA,

BoBD epPS” w8 &R VEDD BRI WHDIEAD DS oD (phenyl group) eotrsd
ByR0 $or. 08 DGorr Hoddd wENS” Botd &BR WEPHV BDVIDYE WADITID 1IBD
o)  (phenylene group) eotrdd. @YY & Tocd 2P gere)esﬁw P00 ODF DED 20D
DIDIEFTE dR000. BEE “B” @0l Tochd. “GETE” ol Bocd F62 WP &) AL ©go. &
Soc> §68 erwden @ X)wgoeSG €5 Q0e? DADS  honE  3AD eoyon! & Do
“DIDIZFTE” 09) DH SD0d.

DADD oS Borererdo Sodd $Eo. & BEo QEONSCOT €z0t000 S0, &8 Q@awbé e3cd
SA0PORD &0, & e QeSS DD oo SHe & £8:0 eraHen €0 ab"b@; TS
2008 DSy DR O, T OLEPD DO otraw. ed Seeen &) :qcﬁoaa%ess DTSR
&) o alale) gémb é"i)bf_\} bé‘ha ”ibo"ﬁ,a.‘l)g)e"'oégg&” (paraphenylenedaichloride). &) 08
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€0) e E6x0 HIFDAB HBG “ es§33§)3)5§.f§6§&" (orthophenylenedichloride), @er se&ot 28
2re 60, Fd ros Goed, 8 dTd dured 0 PIIAS “erdIOSESTE”
(metaphynelenedaichloride) H300&. ”éocézgé)ow’" (D) e.ago wbv%b&aé@bcﬁo “DET” D A

TETEE. DB JTYLEAT S OD BPLRIT) &, oo L1E D B 06V Brcod.
cl

‘ bea~
/

J

Cl

Cl

Cl

Cl
e 12.1 2I0SEEBE Qo7 £ag 5T (e.eg, DL, HT®)
& DTDIOIEFTE S8 0003, WO HDYD SWOTS ST Gocw TEEo SoBdICL BAGD ByD.

308 2060 DTS, BOe® WY, VoFBODD Do W AAS. VoS VATV S
66D “GEBEDISBEEIBY” (DichloroDiphenyITrichiroethane) ed) 57e3 GRS ) & Dod o,
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8 DU PIBYE BDoIrL0E DK VDG Aod BB, T°Td. & IR T B WD) ey God.
QB 085 IS 08 Bewin (T8, EDVsroe? C2HE D B )0 @ M SEd.) 2B
Aordren B0 5°6; BFTIBL, 008 IBS” HITEd &G WEHVD DBV & cg’a"ef 60
PV DY IO DErgo. B D e &xad WP’ o ELFT ADD
B0rGoleS BotodD DED T FY” ETOIS open SADY “EETEDISEETIBLY” Hp0d. @0
PG BN AE8 bvésas,aﬁoo BIPRoED B etidocicl Sooel (aS":).)g3 12.2 Sor¢éod.)

Cl
Cl Cl

Cl Cl

sS"sﬁ.)é 12.2 G&& Qe L8300

Q0% IFEDE BRADDYVOS AAS DTGNS D @) D cg"éo 350D bgsocsonv BYFA.
290C0ED BroR D 8 o D ST DEVAT® 0P, GIEETEES, GG 30"&89563.)0 €9:037° DS
B 6o o, f()gsocf)om DdPozre0d, ”1,1,1—g§°6” 2,2-2(4-S8DRS)BY” oD doed.
TR DG’ TP HEVLT® PGP0 ToTPcer T°aird.

& A4S 86 @03 Q1o T, A&8 D Q0BG . F. 1874 &S° B3 :3‘70:):.)3&)%, &I
dersed HoHErDS TPEDBND 1939 S° S dorgod afobabdw TP SPT . eazabefsé Socsd
ODo% Aigo DERENER. P 9365(5501'7" €08 520 afgo BOLITD. JSwd Do Hod ) e
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Dor Bt DB 36008, ororees’ DSl z;@s.géooée e (TR, lice), dgoen (B&ehy,
bedbugs) DdEetorr eres DD DPLTY WOSATCD & DYV el DETE FORANGo S’
TR0 DELM BRAVLDHY DELE) T°) TPODA). 90103 DS FIPRIED VAL w8 T ? & Do
S D ot TET  OBrRD0 TEDood. & :Jéfgéovés 00 A, DO S AAE ToVETEIoe”
D BNod.

B0 1943 & R0BS'D ISy 3i6oS” GO DDy BReL JorrEwod  Dewer TOVBr €l
D20 3000 B & GAS 298 GO Gofen Fotr FOFa0AL. VENSHTS AABD Slve
6 28 S0, TAE GO0 WOSLIBND 83 VNS’ HGDV0S “GAB BDHADND H60” @
QB0 WoBDOH. W LTI Gottddd doorfodd ™S 1948 S SBS  exxzvsrSd0 AN
FEDoIIE. 9D GG 53565"03»066 ErE QDM BoDHETIS DO Teeiero DL DE.

520 1961 :oa():oo% A8 Tr¢selS DG @odTrato éé)l) DE0d. TS s"d'bS (Rachel Carson) e9d
éb?@ée} “Bye DdoSo” (Silent Spring) (D) DY) DBBD. & DYES” 2do DgyoeorT
GCE Hot3 BIALTVD TS’ &) DB HI) 0B, & BSo BIPOLTR T¢ito g S EY
TPHEPODEROD D) 0 SILCT® 9D B BB JusE S == BB ereoddd. S DREoeS
TR DaaPo LrST BB Re® Gotod. GABD wEI0 D VTHE0SS e SR T
Qerdo ST, TPV HOD €0L0OE A TQOWD. & GG DY S Serseciden érﬂ)‘)ﬁ*‘éeoéa
o, & AARS EABID DEDVD, Do éé‘l DEOVE DB DoHA ZeAOBORD S
QG0 DEID0TIED.

& DRPIE DEWDYD & DGR R BAD EGV03 & AAY o YowaIom
DDEOBD. & EBDo DY BLODHD) A ol EI) EAIOM WyReVeE BT DS
38300 EIVODT, DVEE A T T D VePo DPE TG JFEI0 Grerd008.
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DSEDB0S” SIS TR0

13. 26§263°o‘50 BeaDSo

€302 WP, PO L) s%a@bm SO 902 OGOV JeT HASTED Doy T1a)
Do DK O 0D oIV et BODEDRIN. EY BIraHTVD awsbvﬁ'bd 20D 0d DEHTY
AP0V IOAVLD BEST JAMLTOD. & G0 SFAHT VD QofineS” 8 LR0RD 90T,
SODT AN AT o0 360°0e5° Hoew BBND &t & 3356‘3&:6.)6. AVITEDBEPD) QAT 0>
D6 QR0 20DoEEAS ST & 1T K0T

AE BB 0w ST @ & )00 H0EoBo LI 2B 2K S SO SIS
SO a&bﬁ"&)oa. Qe :3666&(6393 B BJrasoTeen ody &Dsbe)ﬁ’bcs 2,800 DY BOGY: DELPNE
B GO S DNY Y LY CHZoEBRVE® DY BJrow, R 8, Do) esgren )
B0, HFT° TraGED DS D B BT HOSFow. FW® G DL Terg® LHBSd
SDAPAOE ST DETOS DO EAND 2,4-ZEFOTIWDOEINE 0O 28O,  2,4,5-
BETOTSVBEIVE 006 LS. @080 1Y S B0 HED cicto o R0 DB 2,4-¢
(2,4-D) @d) 2,4,5_8 (2,4,5-T) 0y DJ) D) DGO DK DY DLVY® €otrdd. & Tododd
Do°) ragaaren & Gridd &S0y 13.1 &S° SIPDROT) K.

Cl Cl
Cl

0O COOH

OH
Y
Ci

Cl O

eS"m& 13.1 2,4-&, 2,4,5-8 bovécas,ww

& ) SR eS"s&)éeﬁ'si) 090808, SIPADDY) DS’ eoSwd &) Dowogo ©o BHIEA.
290BTPL0L° Q LIVDS DT WG “-20-20-IY” (-COOH) 105 o83 oS 95D VEETRD €00, TP
DHDS’ DDE 9D e HY® Gotwod.




13.1 ) Ahen, HotrE Sen

& 2,4_3 D 2,4,5-8 D SuBBE srorr ‘Dot §8” § € eDMIAondEdy. Dodd P e &
oD 2B VYO DY) e DOV, dod, TOVarow. RZDND DY, DY Do
oD D oded Db BDabyto 88 BB &P EHAPAKD IHDVLVBEIVE (5 13.2
WrGod) ©d “BIabd SEHY” od TR DY Do oot D BPE. & FBS” woty N2
3900, & 30D YW A DA VHSE 80AS Fmo BEE “WAS2” (-CH2) Mok &) e
&3ToE' T, @2 s DDG 2ot L3060 “2” (0), D oo “4S” (-OH) B&T) 00 S @8 “Ndese-
Q" (COOH) e9d e.ego.

O

OH

700y 13.2 2y DGAS" ALD BHDDBVBEIDE Jomyragioo

& dedore cs.aoommv@o S SergErds, :Ds“a‘,oo;gé a.‘aﬁl e Sitso 3Pod. 2 ArIDAES
DB FDNT TP DPGEST IS DIEBY sngoT T B T, a8, HotE'ss
DIELIOBRERV) & BOWTT) WBPOLHY THESS I &DAPNOBE WYL Srgro. Dosee) oS
0500g0 VBB BEALSID) Fererd’, 020050 S0 & oIV DBNVDAT T°¢ JoT™)o
S’ DLHBTIVOD, VEDVD DIZTD woR® D BT HFGYV0. & WrdeFFErdd
RTFODDE 0PI, 980 BNDAD S0 DTS R00S® HEBL0 FIND CPBFT0 “N&EotS
€3805.” & DBotS €380 D BaeeS 2,4-¢ (2,4-D) D, 2,4,5-83 (2,3,5-T) d &,
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13.2 5.2.9. ﬁ"ég"w

QoBIBL ISLOGTW &) GESET S OB VDT DAS WG Wooe, DA DD Hi3yaw
S0, e 2ot wolo € A (DBOX) D EVDHD), e90csoes TOT) DD, e DAY
20DV 506oB (908, docier Sr0N8, Jor TOTE BY) Do S ST°, Yer™, D Jddg0 I,
g do0) erotd (S oo o)) Xowgo S0,

DD’ w8 &6 Sohod & 08" 8 030 rD RO3Y (03 O I ©T") dot
G0z Sofl %0 VIR P DYH) DBy Do Db “PIS §BE.” (vinyl chloride). &Y Joeagvo
530 13.3 &° SrDROT) .

H Cl
\ /
C=C
/ \
H H

e5°50) 13.3 PR §9& Joeyeagvo

Rerol PIS T8 erPVD IV oS Hre EBIW V0D (908, Gotodd Tor TDPE BY)
DB\ DD "Sﬁbgméggé" (polyvinylchloride). &% &xgore 2.9.%. (PVC) DOFED. S D.D.D
BG S0 Gotod. @l BIF Dodiro Bot. A, M3 BDVIBICL, PFILEPD Do
SIS, oSS A Y, DOFLOS M DOIT TETE. MBIFHSL Firos, doydoge,
DS DOET VLS’ “@RNTOG” BODIEEAS BB o EDABPHEDWER. & D.D.D & HDO VY &° ?O
208 (B, TN ot VoS DHSETE D oo B0y, D) BFTEO “BIVS Fe”
(tricresyl phosphate) o0& ‘3‘3"8“‘33, SVDHTWD. Qe SN sbz'i)l);b DD, A DB D.D.2." (soft
PVC) e20€360.
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13.3 50386 wdaHoeD

QOBIBLH VIBVVS® FOB0 (BB PIDoBo. VBBL IS’ @ose P, 57X, VATV
&) 0w £, DA &3¢ BorioeS PDINES DerthotnosS WPEPo WY, WBIS® Burcd s
RIEVDV goaogs 207 §65 (370e%0) wenHVD OFDAS TG0 HDYoED (30t SEPLOLT) o.
08 DGOt 208 B LEVS B &SR VDV FTOAod) s .gﬁzref B¢ €570
EDPHVD VDIVAD “FTATIC0” DO, AB VoM™ HITPED ABVES WDV DDIVESE 2008
DBNG “@0EFC0.” §EICo Takwn Do wod & S'ardCo §9 Do, OBVE TG0 DD
Dego. & VAE o D es0DBIS” 003303 (BOLRE, germicide) M TET®. PGB0 “BRODY
T 9D 5830650 BB DDTPAD. €8 TP & AIVE TG0 TRD!

VIRV BE efTronrve FoE. AID S’ PDVo WELT B BV o, AW
IEVND SVLD 90D EGRD LNV .gvvgf g0 PO rHO PAED DT D
208 CEOTTD  DIrgren  HIFaw. DOV BS’Hr E)d DV Dot  “GETEI T8
(dichlorodifluoromethane). & &€ Bentdes® abbcswéosooé ”&SWOéésxgééé‘*dm” 295)B0H.
& Qo) £ag00 wdo 90085 WBE e 33%33"8). & 3506¢° 60) TP SENIR) WEDHV
23 FBD, T FY” ot F62, Tocy T2 e 3T s S0 PSP DIOB. WV &
S0 B 5°oa>5§mo “DNIB202” (CCI2F2). &D Qo7 £a800 &5’ 2o 13.4 S HAE S
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S, 200 BB TEHr DOJBVS B BYD S@I0 By Tdy. D 3D BT’ 33 rig
SEEPEE), DAS 200ANErEE ©d Fodody §858 HE\EmIS DS GE'S e eDMrIDEB08.

28 B&0BS" 2> S6)0D WDV D TSNS oYL BHDP? WD D008 Do
DErgo DX ARTS (glycerol). & HRTS D PSgo HRBD VITW. BT wdNoto VAND SETS B
D6 DD “65” 30 TP DU ARTS M JTNG. JONE'S erf ART'S Eret BALIT™ Eotwod. 52
ARBS Do T°EY; SPHOVHoS ATy, DS BOODHLTED & ARTS D Do BB Dotard oo, D
g D FETowrr. EI) o50 Dgen, &S éoc,szgés T &otTow. & WBETIS ALES
TETE. WIGTV) SLOE BAYOTI) &°¢ AR08 ARES. AIJ DML T°d cotgen dS @
Qo) sPenTrow. BBV, H0ardS TRVHD FoTren (S8, SaR) &° &ret & AVTS D arcer.
AOB'S Foax g0 “AS0DIS2VISLEVIS28:E” (HOCH2CHOHCH20H). a8 o7y eagdvo & 65700y
17.2 &° SISO .

HO OH
OH

e5°330) 17.2 QTS (A%0S) dovyeagvo

O G DHBS® AV 570y 808 Eodd DdSE AR, & A" &) Jred Sero Brs w8
86\ GotsRE0G. &8 SENTOS &) Trenrh BBV Dot &otrod 8'Y 0 D300 SE .

Eﬁ»ocﬁo SR, 0 &) P TEENS oD EADYPD GI°) 0N ST°. VWY e Aol
A3 AR BEPT0. B0 FTEENS (005D, ‘-8 (-OH) S Gotid 08, BT Sy
200 &) soami)é Botd &2 et SAHDOBEID 23°P Beren GoddTran; S €3 e
Cégd 8d00 Sdac‘éo &ot3 2OV, Q‘Dézja “QDAN2” (-CH2) Hed. oo bﬁs‘) B20reeS’ “2-D8” (CH)
HTed). e300 553‘) Soreeres QY “DIN2” (-CH2) D&d. Sodo L8 ::'ee.} WIE0G. DOIST® 0B
ISR avoa;5§mo$ 20 S od.

100


Reviewer


Reviewer
eDama


Reviewer August 14, 2014 8:38 PM


& JoYEArY) e THIS e GOBD WP AV « eg*’a"g?e 20 E8NS Do
OIFDAB QOTS H0s. BN ot BOIPEOD €900 S8 AID BeES” BAIPS VDI
& BAIrS D 86 o6 TG’ DD Soff ) BLAFD, DILTVS’.

QOBJBL AT &) SEHOD Feviwed Zg@ébé oL HAdD SrFPo. YR 20087 Sgosd
loyegd S HABHOD SPEro. H0B& ST AR0HD, D H0d 28 BB WD Fohod, es
TR0 8 TESS o) VDIVAB 2038 HIS (phenol) HRod. BID Do BLHES” HRS ©
WY €otTo. & DS Do Lg0 &%) 17.3 &° S X.

OH

e5°30) 17.3 Tew Joyeagvo

TS5 0D Sy S°D “DY” 30 “DDAo” @D o) FR0H - 8 oS’ B, 28, 22§&39
TONDW O & DTS &P DowB0ED) WTE & DO DHE®. I IS D BHweorr
APL BV B$oDTEIE TET®. Fen &od (D & e EdVD IFE §ANS DOVT L HOBFo
VDTN, EENV, DogD SEATIS Ere & DS TEWI. w8 B Dy’ DI 6 DSew
gD TAB o WK BaPRD WO AFVS” 82D Varow. JL)H Py Thore Y Bogor
€508 T8 BDDES VOSTEIS e DS EEitio Fo.

& DT A BobD HTE wwodo DK &HLAIXS (urushiol). B DT EES" 28 BoB WEo,
D8 93300 Both STENS (103DeD, wE TS SBEENID FE Gotrow. WES° o od &

101



G&EACITS  VPS®  9DoT G0, OBGMIoERE  Hold b.wsbvef &ol Z):qz.)cs"go Q3.
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Wotrdd. FTYPTE D DTSE £DD BodY HBy & 6o T 1905 &° BYapo B3R, BEwoE @D
BaDHD, JNGL SATD BD ¢ DTS “BEGE” 0 3D 1 DHWOTY . WS & BEGES
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SPETPED esa‘)osm‘ao ST, & S0oteSt Gsren &%) 0: TPEPE) D08, ATPD Hoodie, Z)cﬁo&%
2006200, HHTD. SR, TP BOWATD) DY T G DY D B0 DOy, e760eS” DY
DEOMBPD) IFD Vot TP WG VP TADEPER. B Do DS DOLTL ‘I
&dr@éﬁ” (short circuit) e0x Sootren ejri)ézq_)bcb T s srjaécééoéwcwbl TPCETEE0. DotddEots
DES D00t DLS” EENDBBEr0B0S” EQ artlo  FORIM™ HX FISFo God. @) iy
DIrTOS 2,8 doogo DS TH.

18.6 QOG0B D00

WA ATYREIT) VDB W (Fo o ré, Jo 2dsP000) SDNOG B
DT£83008" 2,8 BPBID DV JEPYrs D0, AID BAT® wdyoto Y5 ISS (ethanal)
OLPED. & IBTS T g0 &°5) 18.2 &° SrHBOT™) &
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e5°0) 18.2 s (8S) domycagvo

FTYYrE Tos0RS & AFYrE B DEego. T G (A6 &T'HS (20 2OYDD dfien) BB 208H
Do TakErH0S™E Brod 0. JETE D epod 0B Horirs (paraldehyde) HRood. &
Doirs (w08, W8S edrd o e.‘)go) 122 209\00D Ao 6D 8. SR8 & DTl D
DFVS® P e Fawycio BIE. & VTIPS D 2IY B D8 A B B Y EEPeTE SBN00B.

oYl B0 3660S” IPINYED Wer SOITGPBTD €0t0d; DY 0. BOIPEAD, DD,
88 K)wgor‘r’ SOV AT Eotod. oSS ADD D03goBE  &DI00 (metabolic intermediate)
OLPE). SO, FT°, DY, ANETD AFPGSE BTfen TABDYED, 36608° 0D IFPrE ™ Jrdrow.
BB, DAOJoLD Y DEgorr HroErow. Eo0es & Artdy SO 26HB00, Focsoes’
QAROT™  2OMHB0B. P> JJYOM™ 207 VoSTHS’ 360 JVErYPrE  Drerdy  Dod
DDA, DY BE), LDESB. 906308 §0BBd SIDV0 SO BN YYOT® €300 DA BID.
TP 008 DE. DED T THB L) TodEo VoA BDAHEL T Eeb), DB, HRVAOS W
QPR e 903 PAFo €0.

18.7 D& Jo0cden

28 680 0V RANS® “WEAD” (sedative) v Wotrdd. GBS Wod DD “WEAD” ) Hre
“e3078)0 AD0G KL DEBB” 9D o) WR0B. DD, sy &) &HTd (Do, patient) S
DEBD @Y DRy DR DB, T VEDD ™ D BD VETOS” DoPrs wed. FEIO
2odrd D DYS® &d TrAd sty B0 oDR0y S8 DEOB00B. ) DTN VRN LR
DEBER ST O e S a%°§°¢e§:>gp Qg S°8 BodFrow. H S’ “oeT) X" (hypnosis) o3
RGN 0 @bo. oo FSD0B0rT DI B JEHD WAS T°AJ TP) B T 2OSHJWIN.

DGRDONGIS DTYPrE S0 e D BD oD QOS® &) AN, dVPYrE e5° ehe5 (10 Eod
BIFET? & S (105 B S&ERD VENDV ,g»:)oeS‘ r0do (§'8S, chlorine) ©DIDAS S5y
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DIy goe5 (chloral) evoerdd> (e5° 20y 18.3 adrctod). arzTe, B D & “eseS” %eé)oés e9030
0DFod. & Fo°S D AYS® 9B ©rNd Dotsd DG HEROB.

0O Cl
el

H Cl

50y 18.3 &. oS Doeyeagvo (& &5° m&e? 3309 BA0eD DoDTEIS &SR DNV DT D)
e5°330) 18.3 5. ETeS DT80 (3DP-PRvE. & 53D P 53 & Oy S8l )

18.8 Rotfodd Gargen

D0 DEZRD, DR TOVDW, VG AowdrD — QD SLom ¥YPrs 3 Bodd TS° L0rfoes
Grfen AT) G oW. & Kol GTRD BRBOTTVES D), VBWPVS’HF JOIT TET.
eoirsnd “derd” (citral) 03 @vodo god. & o7 g0 Bocd PR LEVPLD &T) 0w &
©00PJE DD TPRD €08, BT D) TRD BDNoNEEIS AAY DB Jreerdd. B8
Dgore Boar®srs (benzaldehyde) 8 00D dwerdso (almond) S0 &od. eoébés o DDy
bo:b?ssffana" 2 Bocd o e DY &S0 wéb TPOR DR0H. WA DI TD, TPBVERDRYD TR,
m@)‘):\s BE), TR, VIO TR,... " &3 DTS o T, eSdr&en bgg? E601); 908D
DB e30) 330" E6N0D) 910 TG
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DSEDB0S” SIS TR0

19. FK0bzven, Ee58:Soen

E6NI8 eapedd B¢ 2ot w0l &) GEEENTOD QoS $¢°en (keytones) eotrd.
ORTD8 & SF0vd Bend DA D LODB)o BOLIESETE SR8 W KWPDEI D
owssT), LS Do, B0 &re &’ D) HrE Tagro.

865’20 DS RodDd :omogooes" S0PERODG D (acetone). V'S S° Toch WSS Ao, &
Bolotd D06 28 ?6836 003, AT “d=2” (C=0), &otran. Q)¢ scami)é, 3023 D06 208
230630 €063 (1000tI0C:. &3 2308 L3050 &) S"dabé 1005y S¢5°00S Lo . A2’ .‘()U"éi.‘as,boo &
B e5°50) 19.1 &° SRS K.

0
|

e5°00) 19.1 e DEPeR™ WD 570 Doe) a0

Tocy DSBS MopL 6 S wott MG SENIS Mo God S B GRS 45D
(dimethylketone) e &r¢ evotrdd. 2D wDdyotso P G0 D “THIY” (propanone)
DOTY. EI0E & 2:0y000 VS0 B B W BoHI Wd.

D50, Do 0y JYS'0 Seoron. ©od SeHore QTS o DO SADHTPOD. S
BIODD DOFHS" VRS TP DVPEROV JY 08, GIETERS BETH FYE D) Gord
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BVOIPIOD VIV DY & WSS 28 S Y Gord LOAT’B00. B TS Jodh I D
29085 PDoSTHRT™ . 3. 2010 &° 7 VoD LI0)© DR &3y ood.

19.1 oo

DOERPITYR (CoBBD, diabetes) 8 DERS DDY Koeoo &od. LS Byeol, 0 3660
@RS (insulin) @ SFraDDo B DB LEPITIO HSO. 3660e5° QNS Sasrd S D
DT %".i')l ROEDONDD  BIP0D SEEATe0 DO 26, RN — ArdjEoreo K.)égé‘éz)bd)
REGPeD 200DELD — EQ) BIraiR DY PeTdo a3 DA, FLrold 3*’695 D8oden (side
reactions) €5° 20883 DDETTD SAITE. Qe SAITEOND DDETTD 26G0e5° HHLEVOA. 2y T &Y
Barees® & DD Sorgo TQO° 0B FB0od. 2ey HNOT S¢S & AEF’D Arsecdy BGoeS” 268,
e300 ABVSEE Er¢ BEB0D. VDY & IVTD 0D T RS’ €D DYDY TY8 &re
D000, TS & ED THD God EWE EONBAD JVABDT0 FRS B TRV Gotod. SBS
GITPGRRD DY 20053 erHOCE; 3860 B TR0 DY 8BS 200G S

19.2 w:aba”o&»mw

DRSS w8 ecsed WD Sbd D Food g TV VEVDD DDIVAEB “S APV D
(bromoacetone) &%oo8 (&5°20) 19.2 rctod). FTY s o RO &rct Sotd Dot DED BDN00B.
BYERD, VO ROAVIDYE 2OV FD) RS’ DRI D*Oz0en eI (teargas)
DAPOHRT®  GotrDd. LTS’ Goid FATIVTD D08 DTS I FTYYFE TED.
DoBRBH0ES &m&%’gé WY, ™D O BT W L. &m&@@& ®O8 2O G
OBrAOBERL0ER0. KOG erTE T8 2 K00d et B8RS S¥ Dotrd Y SBO VO Horsd
5, D008l FATrIVE'OE wwo Do, BB RO GOETD0S Gotnod. & Gdo
TPOVDT 00 BT DS TPOS BAOVPE. JotBeHD0E3 & TPa3VY) TP L3 TPerd B 2D
DE) .
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Br

E} 50 19.2 (8.) S'BPIE™S s Doe8:00; (5.) S AP 3PRen-3pgen o egdo (Dol
Borld QIR &R, EE 208 £060S G G PR PR, LTV &) ToD) Bord R
5 .

19.3 §6°NGo

3E5°08 e0¢t (G SIS (103, 9083 ok LGS WRTT E6yDo-esWRD 2ok, SGyVo BILIY
e B0 GodoB3D BRI HPETEIS GDAIPAOST RES® Toch P B &I 0w &
& Both RDBOVD &DATAoL) S sde)é’)é 003D 208 WZBED) 30"&8’80836 wd&s&b SlatoleTx) ézfal)
DI S8oH Se5°doen (cyclic ketones) eotrdd. & 980 S¢S dwees’ ROHVGAONG 8T B0
(camphor). & 3"0&)5533.)0 “2105162,” (CI0H160). @b SRR B (D) doesdvo Booe,
Cinnamomum camphora) &ooc. VDYB. & SEFNED Y B, 2P BT n, i
SO0 aireS" 0 DAATEAD. & Bew T 0 GESBE SEryGo SAIPW BPW. VIV &G0
e r30635 cbéo‘). édfbdo TR PGS, Horado gbéo ¢;5§°ooo. S 020080 vcéoocivée &red &.)sb 0d
g6\ DFPE. SEr oS Toth GPen &T7)ow: DS EEryBo, DBy EE@yBo. TGS HPosS® BV
2003 5‘”"3""3& AITAS TPED. VO BPEEEIS DLOLLVLT &otod. e85 DSy, 9063 sory (raw),
SEPyBo DTS’ TETr®. (‘e Dy’ Wotl DAy D ©do BWETD.) BB BrEErdS Awger
€008, Goth BT €0t0d. oIS BIAD B¢ SdryBo €9 &1¢S 908, Dy sdJ"DU"Dé, o et ]
EEPyTe8 065 6 Bre A" T BDADHC.

Sdrbow‘bé BIODD HDOFS’ &DABITTD ) Ow. %":0; foicit3) ﬁg‘ﬁgé w SdryBo DD GESBEB,
SO, fjeéib"owzgmbé DT, ST DTN, WoED & Q) s ﬁgfgé GO, A e,
5y HESEPeD SN TR HOBIDVALTPEIBT €00,
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Reviewer
brOmO
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19.4 835°0, 2578

S6mBo BETS BRYEEH 350 &S Drrgo $0 (Musk). S8 Go B ol VEBICR DEYRS
S0 s S 2oBURYY oG Vo WNBVOR. SO JoyTen SE S 2oBOPLD. AD LI
STaroairy SR, 0D SR Gold. & A8 Fodd D Y TFREWRY S8 DusT) o
Go® 2,88 otod. & (o oG ST PO STO. WO 2.8 Wfodd &50. 53&‘0«6‘1 ATPS  SaTPQoTP
DUMTED & Y0 QYT DT, GOTPRY oG TLOL® WoRTW. w8 SO YT HodB Sdwo
28 TR0y TN €0 BHDLB0B. & SHYD D) S0 LHPOD oS DOV VJVT D BHTN?
39D B I VDB erBO-LOTTED (DD SEL° WDBV0H. Vo e, BN 08T oot
S0 D €GBV BoREE0 BENDT) 0 SRS ST LoV e T BA0B. BIADITYS Er08
28 DB gvéo €00, R0 DTYEE0E” 16 E630 VENDLD BTE°C0S” oo, WOBDBL SoB0
I OV DY wgrew E08D Y. SO Auo wErL DV D &okicio, SO bmésagmoﬁs
DISGo erotd WEo €0cicio (VY 83 G0 DROB.

Lacled éfa‘lmé 13} éé‘l‘mc&) ST oI otIPE). LI SONN)) EVDHVS TS S0 SRV
ATD es%l)dsiﬁew &ot3 17 S0 D0 WEDYLD &) BTG WEo (civetone ring) 8deacécio 2u8 D3N0. B8
35S’ R0, 8 esDaw, esti) 0% esdairos” aord Dewew, DR devew (civet cats, Vivericula
malaccensis) e £y 2rcoe KD DD &) ow. DB &ret adTroTroS, (bcstg*’m.‘i)é DD’ 2k
o €0, & (of Mot S8 DR wTd (civetone). WG & 350 B, & 20 0 AJ)
A0S WAEPY) R0, PTEd WodB BFTEI) BR0B. Wots, DT NoDB LT oD
Ecod000. IE erHod ST 0 wofied E8 DELLOITTHD HOLAY Y BAVEY 1§HDC0 2B.

OBEVD, WMot FGTHND SAIPW BORjCo 8 E¥. DAD DETOD DB J YY" DS prdogaired
8530 SenMB00E, TO Db s’oO?@oéooéG e.aﬁjsafg DD WRBTRD LLLHT AT ©0) & LODT®) e,
DATTPLD WD APEDVV0R S° RABD  dgrodh Sy DGOOIHVVIG 5. E) B
360°08 2DRVBDDOJ) Dord 2.8 B0 T DFaN. A 2.8 BG Krforren ™ &8 TV ST
béé&)ca‘f ffogrey 88 680 TR0 503335é3‘). & Bokd DS’ oty HDE Homren WMo
sosisﬂ;smb. €y floren 3860 s D6) 2008 €92 cogogorr DS BowHy. WotdED 2,808
BV VB EEOS BDYBoPD. DG WG TRIT WG, Vo BOIrEd B DO SR°6,
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DB JERF TN, VBHES” 28 65 YT EOVB e VAWES® &) Koo AIPASTLL G DAES
SO 5°IF exaerd F.

S0, 2B erod Drrgo BED od. A QofS” “DoeddHD” (ambergris) eotrdd. & DEego
Boherew D) DIS’R, ewo &' EEHLHBB. GFoss FOSPOD & DEPo Tiargo wIE &',
Dot S BB &2 Vot WTRD TV W0 JVRB. D VD VTS oS DI WED
SO e, Vot JwT) TP SR TIPS bojo"svoef’ aveBgf 0, 226, DoerbhDd Hotd

zawng SODHTD.

19.5 OGFED GotHen

o 2008087 &R VNS EYD $5°0S Boctd s%ﬁai)es oy $HdY é&ﬁ‘) ool 2D D
3¢S (quinone). 8(Tx0 AS® D) H DAVLEG ED) SESID RoAPS” “DoPE(SY” (paraquinone)
OEPED. BIPOD DOLPIS” DT ol STV IEITEWOM &0 BP0’ SENIS (03D &T) D
©do. & DHOPECSS AT 800 S BHID, 85700 19.3 & SrpEIST") .

O

O

&S0y 19.3 ‘o’oo*’éss.S S 1,4-808 ésSS B, eorS Doe) cagao. S vo €Y BH05r0e5° “2-DS” e
&) oD &0t E 0.

& 5700 NESBEOS” Tochd 20ty LIOTPAD, WOLVDY Toth TXENIS MWDV’ Tocd, DBV o
TP 2508 edoTPeD &%) Q. RU° TP 2208 0GP &é& :.)wng {ods&mdmom DY) Gord

£9N Gotron. @ocEd S &3 DI ego 0%3065° DO ToETPD.

& DOESD DD BDHD IS DY w8 BoRS ITD) SHDY  “sogrd(SD”
(anthraquinone) 3006, @Dy & esogésSfo e° €0) Soth Bodad Sgred 28 35 8\S oD

114



Sipyd 90Dy “@d20S” (alizarin) @ DGO Gothr HIFGo BB, YTBH Vo Kol I & IY
BorHD OGS TPETE. PEL 6 BorD LY VG &0¢ SOITW BRI — DY D) K0S
QD300 BRIEY. 88 Y Sord e.odef’)a aPES” “e9¢5 RR0D” 9 DI GL. e.odef.)aés “Q20S" e0t3
DD, a»sbomo& DOGD DIW. “e885” Y D QBgod0. S0 “e3¢5 QRO” 9083 DHK. WO &3
Feres” dodd DG 88,3 Dot ol “eS QO WIS - D 28 b @ D08, o D), 0T LD ~
“AYREY” DA ®do ADOL.

19.6 LS 8

00200 S0 DD (S REEB God. wogrd(Sw § Toch DY er 3FE Do Bgo
INDoSDOTT, w8 DYD w8 Bodw wWHRD) SHTY "ao@véSSm" (napthaquinone) SVod. &
PSS 08 WSS oD, TS TS — 20 6/ rRPOE JodeE — SESEYTVY
SHBY DBy DEgD DS 8 (vitamin K). @6 &dD0d JreredS” 3660S° SIS Ggo (g Stk &
:35?8@&36 @ H183 Qe 30D, B0 Yoo NG PAB & PITo WA FEPIE D THBN.
(880" D HEOLD ROFVE IR, BES RSP “FardSad” ©d wotrd 0, R0
TR “D” (€) & 200end TP, BOLD &S TN “8” (K) 93 0g6od doocen D8
TP, RoAES” NEE “D” LD €08 SR8 & EG DLS & “8” 0 HW SN od.

6§°SQ‘ ngsgozﬁao 9D 20085200 D 63“‘_93‘*@3‘ DOV 8 8 D, D, . & 0 &) @;’moa)ﬁé Se.
oS0t & DOAD D 36605 DDA BOETEDBE0B. D DY drvods® §¢ £4 warg)Bpen
&0, AD DL 8 D SO B 20D Ao, D DHOS® SO TrHLES & gy Reposd
2000 e @Byo, 9D BBA 20D DL § BV DEOW. RE® WEH VIVT D LFEE BER, DG
208 &) ©ocsTyd) Q0AS” “DoDABTVR” (symbiosis) eotrd. A denrhes (:oo{o@eéoeSﬁ )
©WOFDODR"IA%0 90T €903, mcéa*’c:o, Z0083T°¢) 2,805EW PO WK SPeo (Do

o8B,

@ :.)6‘78@00 DY 0D DY Drvees® & Qo) B0 TED'B &3 HPPLIS IS DS 8 &G0k, Qer
DD 8 DocdHd) DA Beyy BND o 508 B (ig ST DAy, & DOJD B0 BB’
&D%0 28) 0 A okro. DIVY DB DYTD @D :30?88665 GO, DotEosS es
D00 T8 eEFETFo DOBLOTT €0CE. PR0DY) Yoo Aol WXL Bapew oSS D9
DHRES" AP DHDCD YO B0 DLND § o, & SEFEA0 WoT® W WEIAS” VAT Tocd,
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B00°ed Faren DEIBB. & Botk, Jurew Farws® gy °¢°, JS° FoEiky. 3YDIG) BoHHOVD
WDVG0 TZIIN. & :aafge:eooes‘ Y Bgo (g SQEV'B VAT, WOIED, FFNdy BTS’ ggw DODoB
200060 D[R T8 DL 8 J APOLOEIT AFW. AG 3§ Sgo Modt DYS VWD Tocd, ST
Ferodren 656 EDy000. 0D B308° Bofl . DAF AFE'D FR0LHor®. “BRcd Eodes® Dvw
FHE&, 2osdw, BrESRIND” ©d 8D BOYD TDYW. VDB WYY DD Do LS
wééa%@w 09 REPETP BEE0EFPAN. BEED DI 8 D Ho3E BOKYC0 DVERVDETON. ALY,
TPSF Bogo Basgdone Ve LD LB’ &3¢ £ orgren FEQ* Sl

19.7 S¢Syew

& errjado Bwhod ST LOEDY 8E°M0e (1D DirorDLe0 Bro. D 3860t B e D ws
A BroTen &%) Q. 3656&,;‘6300&3 2000RD T B SeEETe ST &?9(55%». &N ODD.
Zreo™ €:0) SO D DY T0. &IErCes Sohs &E‘é;gds‘w (sex hormones) @D ) &) ow.
QD DEPOD FHED TP, §93 fge» TR0 ATPOFO0. HORD SN DMrES B0 65 o
T8 HB00BD D, DK DAND 10w 3860 Jodrren BB & &) 055, gons
&iigcs“w (208 B 0ew) BIF0OTRo %‘goé yTrTren S QoG & DyTIre) Ao g0’
B0 DRI 0. & Srod 8 S0 s%ﬁabé 00 2088 &otod. oIS & N
YT B8a &e5%ven (cyclic ketones) evoexdd. f_o;ué et ogrren (e agoen W) By
eEEQOSO 2 “IPR” (estrone). AV SFcod; & S50 DY) “Ed” 3808 oo WPTBOT™) .
e9e73 :Q)d);pe)g EVRSEL IV &%9650 D “BYRED” (testosterone). Sy IDotot & Y,

<

DA &BYESTL AT BREITO DE); DL DE WY 9D B$6yEs Doerener EJDIeo.

200 JPGDOTY DY QG BV 28 DY Jod God. T Mol YB3 ed)Bse DA “EQYD”
(cortisone). SYSDNOE e DE0S FPIFS @Y 06 TRvereo o DAV, “17-3E3y-11
ErEEERBY” wd) D FPID 00) 6 DodH oo, WY E “TEry’, “GrE”, “REY” 00D
oA &) ared; E36 "§°g§5" WD) TAD. §°g§3 ®otl dU)vo To BEW. R0 GO
DO SPEDOTER Sk DT D) 2Pr) EPEY otrh. 0 & DA IS £6.
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DSEDB0S” SIS TR0

20 eogoen-1

20.1 &>8scohen

2AGIE 3 FoETTANR T wETH DTS 28 DS e WodS DFOL. & (3T Qo D&
TS, 338 @ er0 BBS” 28 &DOSAD (o) HB0eS” VL) DB, &3 D LHeVoeY HOZBD
STV0S BoEWR TO PySaPo B, ©F) B Yo BY & W’ LOTE SO Do
Do), @8 TErd) XD Fdo Wotrdd. A TPO 08 DD ok, HATTVo &) 0 Eo
Q00CEY ot FTPeD WYY C TIDESOT) Ko:

“H0B HoTPE 0TS DoBT°Nod Soddwo
93000 DOEET L30¢VB0 2oL HD”

Q038 aﬁbaaéibeaoe‘j DY &) 60050V dVE0 BT & S8 YT &) z)m‘g’e).‘()‘l&:)
RIT°R0 ea:)*aci).

e av‘go;b RS BPDBZDYE T DO(HIV0 0 Fodh eSS Gomed. WEDDHL 1oV
(DOXDAVTT  EoCierdS ARHETTOHIYY, & MODVD LEVPLD WoEPEAY) D8 & IS e
9OTPLICVN 0NN €. SCHODW, WP SVVD MYV E6yS open (carbonyl groups)
90tTEAY) , GERD, BB ELVD MXDO PEE S hospen (hydroxyl groups) @oersd) (o
BROYDT?) 0. & SENIS (Lo, TSNS Do SOV Wos® DY WO Ty, WD T
”5%36", ”:ggébé” Y DTV DoOOITT bzi’)‘)é ”S°U°e)§.36 002))” (carboxyl group) evotrdd.
SO P DBo) WEIOND0 BRT WU TPV B VLMo GotVE P BRYYDHTI?) 0. G0
BB &8 BB SR DEVDLD) DYE GEBD OOIFPHL G DL DEDOBDHD FOF VD
&P BT 0. 28 G0 T2 & PIADH BOND &8 GO0 s WAIPRL DFCOTT, DByoorT
BODAT Gotraw. R DGO, DBoGOTT 2D VLDV €) TR 80 Vol IsPodorr
&) TS o) Aol &R vrdpen Bdsmr AEVTY 520 50335 o3y Rodt &5l
iy DAV D). S8 ST8S oD &Y bwgob‘l - §°§ 8"5363 - B VLl
DEByFaW. HEOYoucio IEB? STYSNS oY &) DETOI) O D DewFro.
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5T SS edrren s BFaow ST, DTV ET°) AEUD TRONDOTT e85 VLT PO D&
TP TS e3P0 €SO0 (hydrochloric acid), d8s°<vo (nitric acid), S See)acéo
00 5°¢), RPONS TV TESearen (strong acids) Wotrdd. eofstarol) deseard (weak acids).

& O, &'y 20.1, &S 5078408 (o) Ao eag0 BT K. & oRYS w8 8F TR0 €0

gor. & gr? D88 o IV T SNDosHBY. BHDoDN DT e WIS DD VLEFL GO
® 5

BTN DJPON.

O

I
/C\

R OH

4 v
R
e5°50) 20.1 5°0°) 3498 o). &5° &5 “e6” &) S O DY B BHYorE BN

DOWG BRo &) (90S” BDND IRAIPD) WY 0 Bewora. S Srbodd 88 TP
GOB EVDD SHNOY DS &O&é D& (formic acid) dRood. 5°0°NdE esdre LHeoe0 S°D
PO B3 & FOLE DVE TV T SVB. WED WG BN BT BT B Hotwod.
3060 &8 Wrad I8 R Dok, COBE WETPAN. Sotk V20w, Y Dived SEDIDYE D & o8
DDED B0 3C60S’S IG) Jraw. e TS W) Vo FOS RS Vs TE PGS XY B
2008 HDN0B.

507818 103D oy agino 0TS F0 Brctod. 90¢30€e5° TS 103D BB e gv.soes" W8 &2
VEDD PIIDAB WNTO PTE D02, TTRSS WArIE & DS LT Voo
Ao YPrE Gotl & wPrES & TNSS Bpo DO DET®. B DA HFE Desore
Bezeo. FOLE INE &S° &nd 368G (02D .gvaoes“ €058 DD DDV 2008 28 s
D08 &8 PrE DA FTY s WHBOR.
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FOLE IVE D FOLE DVE @oth BIT 2N0G0 2EDNE'ER. BIT® 2000 P60 TSNS e
DAY “80008” (-oic) @D 30& oo WD, FOSE IVE S w8 a8 E6yPo God SIS A L
“IH” %eé)oéﬁ @CoZo WD, S8 FOLE D& D TS DDE (methanoic acid) WDBOT) .
STonE ey BenmdS” DTY. WD D FEL 0D BdAoBAD S0 WG PES o
VDB, S DFS® D) TBO e DL @) WoR)PB0S” BT 0. WoED O E BDE P
DD W0 BPHBU0A. AT TF OT) “FEANE B0’ ©B) DO Ko VIS ey DT
SESRVANCTA

& DY DFDD 20A0d ST DIIY B WEEFO  DXOEOYTo.  DOVVS” Y’
DR[0T ? 3B e DG EOBYON EX0E DB DODALD kTS DI E) . SO,
DB MPYET VITGITG SE'S DY 9D WY EotroD DR WITLPIS'S B0d.
DY €06 oD DO Bopew esé‘léé Y™ €0k DO DO Dvew %) . DAV ZDEV)
T 36608° &) BWRPIB.

20.2 D6, YR, Surragdot o

DYEIOD QUBES B TP ATEOBED WIS Bk, & B DD DPLom W L0
JOTY B DOV JEDHB0. RI6Lo, 0e3 es0) <D ST B DB, Jog 3D DGS e
3D Fareres, Sew, Jro°, HForen BGHT DAV AL, er DAV I ‘YWY JT” ©dD T°.
QB A Jeh Pod) erAS” @oe3 “DO F” (vin egre) 9HB0B. “D” o3 P Jo Jroe. “dF” 9ok’
DBVDG © edo. SRS DD F D FOTSAN ) DOVD FT° @ BenrdeS’ W) W) B, & 2oes
Qo8 DAy “DIMAE” (vinegar) woxod.

DAINE oS 0D es0g8 B80eS° oSBT (oIS EO o, GBTOD FothdBEr, &?aézgéwe)ess Q03°
DOJT & DIEE D Doy TETE. DIAE WS PIEVITRY, DEL VYT €otnod. BT O
&I s eotrdd. AIS” &dJaben OB Botrd. bvw‘)ég B wond & JINE S° F&5D,
Soseahen, HSioren 0BG, “D3Sy” (pickles) @ DA DY Botr. ¥ a‘)iges‘ 235y @ots RTeicloN
&OBED eoTrad.

119



=
=
=

=

DIAFES DHEBRVD DN &ocitrS 560 FrT°eS’ ocb etio IVBE DVE T BrOVIHED. & DS
DDE e BOIPEPB0E? ST 3D (D02DS WSS 10X BHOY DVAE DDE DRV, & IVBE DVE
DoR)£ag00 £5°0) 20.2 &° BRSO K.

H

| /y/

H-C-C

H O-H
570, 20.2 QDBS DDE Qory eagoo

QEDYED IVBE D& & &8 D& e ‘b&b°8 Sorgro. GBS 25 DANE D Ao (acetum) esoedd.
DoE? D20 9ol VUKD, & VW0 WD) Wre  THU S0 D& (acid) DY e HDNoB.
0C0ED VY™ &) RIoyelSI Dd&ew IT") 6. VL0 BT VLD, D& ) DD, SRS AVBS
ADE ©d) &ore DoAd Socten erotd A, Qer édbeocgg_né 3o DB88 278y S0, Dok E3%erenT™
&) DS DDE ) DO Jo QPawoed. ™ &) TEDPo0T° Bold 86D DL
i)o”&segsb.)oese 60) CFOHTV DES” SG  “DE” @d Jore 30 SIVHYT® Eot0d. STPETLS:
At E, AHHBDS.

OBE DVE JTYEE0S” 28 WAS (02 0B TPl G WAS oY) S &S WPV 2ES
w88 A, esosr g*’;)vef VDRY VEVDVD PAEDY AP WHPIVL GV T PEDLSVR.
&GRS DSBS 03 S VA SR W gvaoéﬂw 288 030 P D DAB 20D
AVE IDE TRy ngf JIBE W& (trichloro acetic acid) ™™ 2rOV°B00d. 0D HAEHETRS
70653*’:,3"6990?7‘* o°G e300 v%rovb&&ef’m QLD Tree SUd B!

DDBE D& S° &) WSS Do) Wod 28 wE BB WPV AV, & .gt’mg" w8 QB
DO POEDY 8 Y6 IIBE & (fluoroacetic acid) SR0od. B Doe) cagano 5%y 20.3 &°
STRSTY 0. AID FAood 0B Fdobo PFT VS IVE Hod. AID VLV wod
B00CITP TETPR. RO DEH0 BTN H00CD; JVELD, m:o.):nge):) RDTPOITP0TP SIoDHED.
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DSEDB0S” SIS TR0

21 exfoswen-2

21.1 2otrew, E'den, H T pawen

ROBHGL S°U°?)§De5 LoDV r:)é(l Z)é(l S aEIGNTe) Fevined $Adod) trdo. t:)«:ﬁl &é‘l 9063 2,88
5D, Bt D SEHIX) VEVDE &) Feiwen o grdo. DBV 085S g BUaD ‘é)CJ"g"Q)QSG
60) STES HoXDO DOL0D SR TR EEVLY WENPAD AYYET DO Do esotro.
&TOE0S JVES 3R &od. R063065° Bocd SN WEDQYLY &) 0. R0 Kot §odo PEB,
SRDVDG VAN DEPT) WP VoS T SEyDo v SADFAW. T Wiw pd 98
005" €36, eer DBV ered. A 6o Do BIEH SAIrdD DD SN NGRS
o) 88 JDBSE o DG DEYo. o 8D B0k’ &) Dok DY Mod, BBV Aol HD
3660 LOTPOIITOMT QDS BT BOSrD B g, (LXONARY VDS es:00 VDV RSV
SO0 TG, Qoés‘l fowg’ob SHOIPE WKLV, AdE &Sboéé Bo&ed S0\ WEwHY :S"Q)Dé
&), DROL0E DB VoS &) LIV e HF P @80 HB00R.

S"O‘aébg)é 33570 S oYW HNDoDDIE B RBG oY OVT® eéh@)o::)ézﬁob. Qe Ao
DBy DETOD QA0S “DE D&y’ (fatty acids) otrd. 9y, 2030 VoD EXDY :Jwg‘*oe‘)'e 2,
Bero S & 680 DB DEW PO Gotron. WDYE WIS “DE” 0D Hred Bewd Hrw
5°5°0. fa:bbe'bé g DY PyBo W) AR TPGd0. booozgé esa(0, :rZ)(o.)b D Aot D8
DODSDID ST 0. SR “Hed D& D “e824300” oS ”t@beﬁf’b@o” oS oSy, T, TO
B8200 9D A0 SANCAR BTS00 (3 &) €903 €95y SEDS’D Dgrgao od BD 28 QoGS 0
©d w8 edo D000’ Eod. 52D TP’ BB 2H0 (2 &) 9083 FHD, 95 °0eTHd0 9 HEE g0
00, ‘2% 2dVom? Ed( orr? HBa0 L DoNemEY D) AFTL dend B30 Ey
Foorees’ &) Q. & BSo o & c“oocﬁd?)oess &I DZDYB0B. oD — ) Sodo ooy
OV, & “DE DVE” O HJ0 BeHS” BT 2T Wotro. T ©ok0S VOTEOND JTe, DT
B HIPE SPTPLK0E QD %"Q)S esren. Forararos 8000 (glycerin) $d, AvEOY - 2020
DoSB0DBDY DI) BBdEH — Ty BV ehod. ver B VIrGo WO WS eofl E (fat)
2908370, 355 BIP0eS° €063 3BV (300065, 0il) 9 B°D), Beo @ T Wotro.
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ﬁsﬁsamgrvbléés 20 03 g0, FBardre 363eS° QOYJVGEHG VD T QoS
“Do0IrE es0” (propionic acid) e@otrdd. HE RS’ 0L A “YAR” wotrd. &Y S°0dd
QoD “OdRE” (propitiate) 0D ey Sy oL, B0 (EIDAS BT BWEFDo A,
FEDoD), P& BV DAY D SE{ELV0 WOV NN DETP0. & B0 rad RofS” ‘Yl
BaRfCo LT, 8 Deorr FROITIE rIe (S g%o. Qor&otoen TS TPoiNDS e D

TIPS E°¢ QB S°GE0 900 08008,

FEarare 33¢8° Sotdmrd) ari3os eswo (butyric acid) ©otrdd. ariBd Tk LS
TP €630 WEDDLD DG B Doy agioesS” Lre TR E63 D0 WEDDRD Eotan. ey &
TS God S8 ar(B08 IVE otr8, I & esdvo 22 (butter) &5° DT E0t0d Ea0E “ererd”
D TOD DX HDYo8 BT, HorEoctoen LB & & DX TS ‘L’ 260 WA oty
P D) TRD Do SRVE Y308 DVE S &5 D DAy oy, fasbb‘l 28I 0TS 008
DA 6R) TN EE D HPOS 0D O DG EoBo S Sreed.

QB ere3eS’ e, AAMG, HA 86300 rVDW &Y FBaTrarod d60mr oS (caproic) esdo,
89S (caprilic) e300, 315 (capric) e3:)0 9D 0P, &8 HIPED BT E o) Saraw. 3"7")&5
PSS H5eees” 3:3‘) 8056 (Capricorn) e9d &o°¢ wdo “RRNEED WE.” BOD 0BT PBE Sgrees”
A 20860 Wotrw. BEGo oS DY, JD “ANTY'D FFTARL DB (Aries) Sae Teiew
90LPR. QU @8"&)&55 é‘&)éélgo é&)‘).‘() S°EEI0TT a8 S0 %"eg & Do ess;g"e)i) A0 Ho’ows essno,
adE esso, WS esay 39AY “00 SJS°ES o3 DY LY @ HI) ol TN,
90C0ED G SOPGodD  Renrirest ”:q%qSowé esp0” (hexanoic or caproic acid), @Z&Soooé esv0
(octanoic or caprilic acid), &¥Sawn§ esvo (deconoic or capric acid) e ééﬁgﬁo. 208 S0
g BT & S @ o) §°¢,§ Fled) begsmgv wgboéom &'6.3,3' R0y BETS) Sorr &oGd oD
etV 8.

& 0D ¥rR .‘()U"ésagww eS"méw 21.1, 21.2, 21.3 © &° BIDEIBOT) ; VAR -
DYen eS"aﬁo&, WADD ot oS aS"o‘.néw. & 800D eS":;o&ob BPEST BIPRQ DA g o), 28
¢ eotrran. o A0S “e3500” A3, 055“6 rZ)t.’Jﬁlo 290000 “D & 2 XD” (COOH) T°d 23%33 &od g
(0otdcto LewEso. &° 2021.1 S° HA& DD &) (G135} agd) A 20BN e3: O (O b%)néooeS &
ey oMo MY DYto BV wpBs. TS, & Joynsoare &Y G ‘WSS (oY &otod.
€000 Q@ééo& O"o:iJdee')“Cﬁo. DocEot & B0 LS00 &5° 8&)&&)956 2B WO CSQCS 28 Scﬁaéo
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Got00iD) BRI BTN, DHCD) E6y¥0 a8 B FED DEPLOEB. ADD B
B3, OT0D PS60, 8 E6 V0 SHVoDVLD extTrorE D, S8 &8 VDG “d> IS3” (-CH3)
&) & Og) | & FE DG “orT” 9 &3¢ 90tTR); BerdES’ “eod 6" JerodS AL erneS” ‘wdorr”
©ero. SO0 SO “ery” 3o BTy

e5°0) 21.1 QQSowé (3T008) espo o7 g0 (e0soew, P0S)

O

H3C OH

e 21.2 @gSoaoé (8295) w350 Dom 800 (€80 bgéess )

O
OH

&30 21.3 33308 (828) wapo JT g0 (L5780 :age:aes“)

BEP GO WEDYY Do) DotddIoeN® VB Sod DOAS 16 e 18 gD &) doclen
DF00. DEIE DDV SN otk €Y FB2rarod @ofines” “PrBE DDE” (palmitic acid)
WOLPED. REY “Jo” €903 DByo B0, T8, Eey0, €, ETD By 2. Eey0, & Srdwes’ &
50 DYVOTT €000 S0E & DK Do 200G, SXE BAD ToEWiPo S T8 wipo S
oD L §0E €0l S, & BIT DYoo BEGo BAD “rsyEE'IE eso” (hexadeconic acid)
ord. 2T 08 dv wf — VLETOT T ol DEHIEL EDTT S - AID TEFIS esso
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Sy, DEIJWEG S Do VeV &) FBRTHTPIY RoALVS” “QOS IDE” (stearic acid) otr.
(1305° Jorawék ) S Wdo T o Y Bdodo SXVE, et BN Gotrvot, BID
DYBB a0 9 @@ﬁod)érﬁo‘).

8 x.)w’goeSG GR) SCRY Fewdw Dot 068 €& & dego 867 =g (melting temperature)
DOADBI0ED (30”28 FO TDNOT) 0. FTRTHT €rE & (2SS ZOAD Gotran. B
EE03D pnPD &) DTN (Do) eavo eo) SANE 17 Ao GG dgstco (88rco)
Qocsen DeTrow. $01 &T0S, (ESS eTEd 2 S ©d DTSl (6 &Tdd 20 dfen ©d
RDLOEPO EX0E e B3O DD THIVS’ & B0 HTRTRFL &) SAW Agscaron. AIS DB
18 S602) EVPAD &) DHBTWo &) DA 69 &L BH6 D E66Y (To, BEERD). s
TTRFLD &) DIV P DA &) Feress® &re 60T DD Gotrow. Srcod,
EoBo 5O DHVXOLEY® Eey0 A (AESBI B008, ROPIY AT (g S0 DDYER® SIF°T°?

21.2 35°den, danew, DJDyBoew

w8 S DEgo (56 &TES SHS 0D ErHoS” Gotor B G0 Gotwore WD) DNENo 2E)
86302 Fandn Feok DED sPore ok loyeg DTG0 208 W0TPV 6IE e E°E
BEPEOE Got0D. &GIPEERS DB L) SR, LIS edvo (oleic acid) exwsy SR 18
:S":Q)bé SO WYY &) O. e90¢3 Bodotd Qo7 £ag00 &S°%0 SIONNS Fevioe o auébe?:.
S (10 &S BHG DoyBS W0 EI) BIVE TV BEEDNOD ok DS 8o &d) SAVY BH
B0e5°D &otTon. Qerd DG vEFPeD GoGEIS S°6R0? DYBTPD eses’ ea.‘()‘l V& oS
5 L,95 3o e é&eS"(é.)éé 2,8 208 20650 €od. eS"c;jogL 21.4 Sr&od. o) AV eS"aﬁ.)é 0.
I &) 0B E'rao BI6 8 S8 N0, 28 EBRD G) AP etrotEod.

0
P

L e A oy e A .
Fa S T m N

e o o

OH
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OH

e5°580) 21.4 2030 (A1), LB 3o (BD) PR JT7 g, LIS o &° 2ot oo
9-2 86 D0 VeV GG &0d S8 & 9-esg°6,s.§oao§ DDE 9 E°¢t 9o,

8,95 ) DA @ofin S “esa0e5” S0, “e99D” Stot) Exret SDyod. dD oD (Srdorad Soe
BS5P0) oG BV AIrd Stlal(aloy FoS) H0810eS” DR TEEPD. AID B¢ Beo LT, & S
220 :)m&eagmo b.)c:)?geSs &‘63. 208 20650 S°GeoT RO 13 o d)(nﬂd SEDOBV0H; S (B egfgeé
BRG GDOT €0t0B. e.obg_ 8 oS &) o 69 dflo BH6 SEMBBD QOHCS

a:q_)b@a"‘lo.

& Do 2oty LoEred &) FERTHTVD oty ABararen (unsaturated fatty acids) eotrdo.
“e000089y3)” 9083 &5 EVDVE EER) Dotk 9 do DEDYE D%y, wBEF0 H088 & exDS’
208 2060 Ao 9P oD IS HTE &R et DD SR DoXDDOD Doty
DEBVOH.

2088 arrirsen. dSSaws (linoleic) esvo, OSSIS (linolenic) esvo D 8BS Bocd FBardren
&) Q. DB erxHS” Eret 18 EE32) WEPRDL SO &) ow. 52D DI Sans eso xR
seég&eS*’ Boct 2208 e205ren, OSISIE es:do sg&.é“ B07°¢ 20 OGP &) 0. LIS IS e
DI EQMe &otS, DTG0 wprdS &3ad triro Lo oBo ) D, DSTIE eI 206 JL) . .8
28 20t L0G0 €Y 8‘*6‘3&,3»;%:»:); ER0DDDNE “@R0B)D"” (unsaturated) D) DFET) SO

08 2,88 Zo&3 Ds.)bb 208 LIOTPRD E:R0) R “ad0-09008y0” (polyunsaturated) €0 TN,

0% Aot BBD JrdS” & OSSows, DTSIE edren EIDIow. & Totd 0 Ao Sof3
SO XS OIS SGTToN SRV FTedtoT D GO Br00S°D  BPERDEEOD. 90D
dSSons e300 Ds.)zybm &) YW IR (sesame oil), SUISER IO (sunflower oil),
2HED) &XD (corn oil) D TTOG0S P BIETDS’D oo, 0 D B
DOJT T°C DBFI AR DorA? DI S’ wword& DS eso (arachidonic acid) &ob. 8 e300
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20DS’ 20 €6 00 EPY Fekw, & FaiS” Trent 2oty L10TPen &T7) 0. orIED D3N
AP odh eésdw dg; ggag.

w0y FBaTared mired &d), Jor usdS ad), Y0 evdrse Idyo Sor. & wired
GERD VT BD T TIro A6y Iy, T @Ed 8Oy Doy DOSHBN. &SRS ecso
QoD 2208) LI0GeD e.ab‘l DA B0, ey 28 6,98 5o eraY B Botd &R VDV
“AIDVY” DoYTPRY LN GES” D) ot wogo DAV VoD MT P BrOI BB, &
68D BPAD OO “E2dEBE0” (33°5eRd0D, hydrogenation) otrdd. €S0 HO 20t
205ren S0 DELI0GPeD HTPON S8 acﬁabéboaug JEJeD (O TGS WOvZIOTP d%
SEEPoD. QU SEBIS00BNE JPIVD BLOMS HTVOYBRD Wotrdd. B w8 LoD T B
HIVND DO “Trg”. DIVNBE oy DA “5°g8S” (margarine).

NUSIINUS S\ IR SV SIS IENDS D &0COEOT DINBT ATCYOVVD WHVGo IE? BIS seCEen
TPU° &%) 0. (16 sega 31D Seew Boscio &L 2,93 c. .‘()e)s Boyco S B93. 08B ‘?og)orw
85638 3D, ooy 9.966?7"53§ 0T TE &y @00 3D DI 00T 9D Do D TPOCT TR
ROS® BOAMSBTD &Y 0w, I8 Lol XA Doten BofCo BIE otrd Fod. I Bred
308, "D 2wirol Voel” od B Jrdy). ‘DAY &H) SWYD TRD TYS I E DROBT?” e
DVAB E¢. & D00 DS égéaﬁgéw W oty &0 § 3& Q0350 563‘353065“0.

o0 §5°0) SIS T8 {05::)‘);_3.):\‘3 Do ?8866 Goth), BN, TP G0¢sd). B°R VN0 AD Dag, oYY
R, DEFIMS A, HFT0E 2.8 POYBRD TR 600D, & TRID L IO O AT BDYOWIN. &
THOHE Bore S0 esalr BeredS ev § Qe RBE DT EDaDED. Ui f&bb& EL)
::mg’e).‘() DA vI¢o T, od s°E. §°:Q)§ :Jwge)é 20TE ©E0 God; 9D B DOVE Jrozrers”
€59) (H0TPR) KOOSR DRDNEHOL). ©oED 0D &DIraeD, 38 AR) 28 DTS A &
TS NS 90L0K0EV0D. AR DEorP %"Q_)S zawg"o ;bblab DG, Voo, D) 2572, P, DVSTD
DRIV DED T VTP §°Q35é 0LV, VRN & §°Q)5§) eae)b:oswe&”e E6A0) eIH
aoiﬁogétlﬁo().

& DFDO H0N0DY S’ THD0S, GERISBEFIS gy G LPETPADE Vowodo AN’ Srgro.
SETrOEd DY AoRVS” IFD God. WO AP AFIL® 0D TPRD DO, DY HFD WIS
Sile]orYe) s§_) DY 5P, AP FvJotelets DY S°; 9B &8 AP &Wa%gom &) TR 29083 DA JTIS’
60) BB2red VTR QTR God. & DY IFID &ERIL0R & HB2THITVS” &) 2o
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205re) G0 TPRD G HF'E e3P0 DRV, THICRVS A w8 WFTY. BSOS S8, HIDW
3I, DG fozen §J, WD Bctod, TS &G DY, Triro BBy, DB SaIrE B, LB
S0P Borbr) Ceryes® B H0DS ) SN, JOGIFT® E0DB, AGH HHVYBRD oD ArdvE SPFE
SEVEURY 06 §°m§"bo&. PO 65ae.>g§6 DIVND aowzgcp:)é 20d §°{>_)5 Fo oo le SN

21.3 &8'mrgS ch Fared 20dD?

200 3660 8 THpd SIVBN FBRTHrOD O S BoITrW BLLB. o B) Dol
Dorgren (starches) <o es) P PR, BT AVRE JVE TP BP0 e PO S IVBE 0
FE2areom 0, D508 EPIT Soirdon 00 SR8, 'y Sord B0, BNBIGL
DHDOT GO) DES DY o DY) MO SIPEDBRG. RO FB2rrod SoIrd BR0HD
rooddaoese, T DS 8 2oty omrd) R080D L85 wHr) Erd BroEE0. Qer 28 w8 2ot
0G0 €Y FB2rarod Sofdto 0 360708 Bein. 0, Gocd, ST, TPV 208 E05PeD
60) F2Tr0d Saire) SROETE. o, 20 3660 ©d oMo TSoS, DSTIE, wordEiDE
BHTO) SoIr® SWETW. D W 3060 W8T Godtedd wTEEDS o ddjo VDT
NAF Gotrd; B0 FEVS 360°S WO TG0 DF0D. Do AD AdE dITows, ISISE
BHTOD DODNT° BY WIDYED & TocodD &DAPAD &N 3060 WTPEEIE wHT) 3D SakrWw
BROLOLOB. WOEED DD BMES JVPED DTTows, DTGV wared E) P Do
OHT?) &. 5 DB DD Do S0 TS HDHE DODEo BONG Qg0 & Boc.otdS

“RDDNV0RS HA fD?o&b” (essential fatty acids) e 6> 2>¢36.
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%
CHs

&30 21.5 DSTonE esspo (D), DSGIS esapo (AM1D) ewrd Aoy eagdoren. P &7 2.0m-6
A0, OIS 5" 20Tr-3 A

& DSTaE e80eS” Tochd 208 LT GT) 0N S WO WIVWVoS FBT Mo, & Todo3es
288 & ol 6 D oS &od s AID “WdTP-6" 228 ITV0R BB ro (omega-6
polyunsaturated fatty acid) eotrcd. @B Jorr OITIE esdo “2uTP-3" S TV @R0ByD
8200 (omega-3 polyunsaturated fatty acid). : BoGo8d o0 e8FGoE DEHT? Sasgd. 20 0T-
3 28 0% 20 T SFWB0B, -6 O & 6“8666 D 9N’ DEIBVOA.

360703 200D ST © D VTR DS QO BHETEED. DT M TR EIIVT, DD Sorberr
A, L08'E 50 VIS g0 SoBIMTD Lotso GG Kot T VD, wd F sy wrdo. wer
DT Qobar, PEST 0L ‘Zaee.))i)cfomg’ &) o[, WAoo ok eh a&a@oao
2000 WIYTD 6°) 0. YUPo) STVLGE0 oG éiabo::p%" &8 DEOID WSTLD BEVSBID &) .
O 28 D Ieots Do 3D Qodt ol ED) S HTTArOD P Xy Botdcio. &
RODE DI FTYo AeS” @YY Deedgro.

2080BIBRD T DETOS’ VodyR) HSaTAre JE) 0. DI, dowy, Jredes” Got Epgen &
BPAD. D& R0LIPD g@sw (éo.;j_)sv I, WD JIrD, booébé';’ Q) R, DABIE I,
E ArGsTodo I, ANETID) 2ot 2B EI® Lol BBmIS 2odd. Y’ &r¢ dorew
€5T7) 0. Eea30 I o PR IFD 200DB. & DAAIFO) Je° grogo DEOEDo? A Ders
God. (& eg.jgé B (g S&oT GO 6$085° &0l EQLe0 00D, & Yes® Psedo dawy, eand
AR o AR AT oA, B DAAE) TROD TS BT, Doty FaTarw &d)
EPR o3 0B F8aardaren 60 IR0 @000D; T 03D 8 araren ) Eapgen
Q05° 000D, GTPLrced Fend ArdS” 95 Tdho Vot FERTHTLD &%) 0. T8 HXIS’ 55 Fo,
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DY IS 25 TS0 HBaT T ST aw. S8 GITPEID DVT Eend, T8 A oS DY HXD
0O, & DACITY) BFODLD DOFRS” EE 0 BT RV, IS WoTFen AFGH &) T Lo
2,880 5, WoBL0E JL) D SO BOL WOTFLD €Y B8 ardren €20) Beren HodD.

BN AFD S00T® DI0ND S0 ©J) DRAITEAY 288 J0 bb%@g"o. DIV 6050555"353
R B0 XA erte DG BD, 65D TN wIGE I FW. XD\ Tod IO Haew
2AOTPOD. 2088, DS’ &) FBardrods’ &) ) 2ot womren DEANon DE evogren™
AroTrow. ol §Q) ety FfaTrired oo 80 Dok JFodorawn. RO MO TS
B00DB 5. Botd A& Bed (“D” ‘g"mef ) &) el wrpen §I) D HwPo DETEOW
(“&rdy” o §°8 20MLTPOD). WoEIDY DHNBVS” DE P EDED (“ErOy” Eapgew, trans
fats) ren DAMHBG. RO 20 Hod TS oG S

aﬁ"bé‘)éme&oé DIVYBOV s Doy TPEER AT Do Sotd D 2. JrdoeS’ Eend
RAXD o WP AFD, IO AXD WAD. Vody) ABaTare ol wRoB)D, TB Lol LTV
W00y FTRTHTLD G0 AP M. oS IT, VEF SED “wWdd-3", “edor-6" &3
FERTHTD 6D) eTren otwr eord.
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DSEDB0S” SIS TR0

22 eazénona’men-3

22.1 808 o8, 3 e, 5789 Yo, Joorkd

ROBHEL 2OND SED 08 ST E\DE esrod) HERTArdTr ) @R0Id0 T2I%y SEHDGS.
28 2o SR, H0NE 5078198 oD Do TS $HDY HoF'ows o (benzoic acid)
5000, @8 B0 575, RoENITS” w8 B 0 56 £08 Hod 08 WoLPED Bo
o (BN DODDEDNE BRI 0. & Bod 208 Hod Bo& ans 337 BOITE> BOSIION.

STNENS D08 &) 0F TP &csadd SN VIS0 oA, WSS (HoDS INdY
DDBE DDE DoAY, B IFAS SHDY BoF'anE eso HROEAY) BB ST, WS Dorr
s"c"?)ébé Lo, z.g"g’ébé Do) W £OHA s"o‘*ai)é e3v0 (carbonic acid) HRvod. & DEEH0
BPEDT Blol. BT QUrotd DB &) S"O"a@é es0 (carbolic acid) S, @d D. S"U"?)Qé e300

Doe)£ag00 570y 22.1 5° BTDEIBOT) 0.

O

H C H

NAT D NAS

O O

eS"ajo& 22.1 S"U"az)é 80 Jo7y Lagavo.

& Jooyragard) Sodo S 0020 WY RoHS” 208 “dN22,” (H20), 208 “d 202" (CO2) ENN
B0. “DH22" (H20) 903 bg‘b. “D 202" (CO2) 9063 eS"c("b‘Q)wan T30 Tor ”?%5 5935.3&”
(carbon dioxide) £208 DS’ eS°HRDRO TN EONOST HBNE SPTIE B0, VDS Y’
DD T WS E6AGD. D), DIS” I DD, o’ wewdodor eHRpRVRY
TPO0DD IF)0D), &8 DEVO VEVEIT® €8 D DS GG 2.8 FP 520D g DAS o8 Ve
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D000, wdC DY LTVEQ™ Dy 6N ZUS 6 S6MHB0H. $0H STTPNIE o ArEBH. &
233308 &) D WD FTPAYS ot DWRDLID.

ST 8 B0 M08 w8 GEBD EVP DI EQ0 SR, e DAY WADIG “BS YIS
©o3a” (bicarbonate ion). @ocHeS oD EE &ERD rP ECo ROTED Lol Doy T E3o.
R S04 H3B ATH 576335 s (carbonate ion). € SPENIES 0SrRL 57X, SSPENHE eaird
D SO0 €D WIS GDAFAOE DT IT) Vo VDTN, DN SEHIES airL PO
(é&)bojoo, calcium) & (IR §€)bo§.)o S"da?faes (calcium carbonate) &S30od. BID o 3enrdes
(08B0 Q) YTow (To gﬂ%, limestone) eotro. EELITS QIS TAD DPTON (30N,
marble) &r¢ Ad. dPo S BPHY IETO Edcsoer sfob (bgen, Fogrew, (1HCeD, DRGSO ‘DS& &
$9yoo STENIEE SAIPSDD.

28 Gy eosrd Fdapo (sodium) & DodBrrlo BoAB DS Vdabo 5635 (sodium
carbonate) SR006. B JEHFCTD TEd Jor. @l Dorr F'doto BSeEyIS waira & Fdodo
Qoo BodB DN D*&ado 8563 (sodium bicarbonate) O 2o Doty D (880 Ve,
baking soda) eotro. 88 Ve AITEIE HIASTEE, Doty Ve DY B0, FGew, JHFo° SPSERDYE
DB TPETR.

22.2 5\TS, exsyd, 200’ oo

o558 335708, QOTTS® BADD 5oy 8 38 Sodd V'O &od. & e5° D8 e300 Tocd e
VEDDVD VFQDES AT ST woirad. & wSyTE woirdn & S FOE  DodBrro
RoBER. &TsrSesd & e.eébeb“es 9030 o (calcium) & Dod3erio DOODLINED é%omo e.esbejes
(calcium oxalate) &%008. @ @0 LwwEoT BIS’IT S5, O BASPEONDLINEL® WY SedHv
20ger “8ocsd” OA BO0O By B,

200 3660S° 207 BN PICDOS” & BT WordIwD & EGM™ SorEHTOD. R GO
2PFDOTrOSS (Durroew) Botraw. E9yobo eairden §r¢ Hurdo '8 DIFow. & Todky
@98 ¢¢ DodBrerio Bod, é@boi)o essbe?es ™ D70, es mg EEeD :odsbwdmom Jorgos aren woerd
sﬁa‘)@ooo. 9, §0c30e5° & boca?f e, r:)él r:)?é‘l QRETEVDLVET ol K0T eoaseg zi’)él ':)‘63,
BEeO™  AFCTEOD. DBD BT (ééil YDy, kidney stones) eotrcd. &S0y 22.2 58 g
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2PDT0W DOAPRO Jodh GoGS BEVOBW. & T D), GEEHRITA rGTTS” 0
DEraoll JDBLDLD Ty DEBH. DOJBVI 1Y CEETL PTERL BODDEIY.  DOEBDLD

DORBOVES’ 3 DBy VDG EXCE TIy.

e5°380) 22.2 J0r@DotrusS” Sy 8 Traw DOATEO.

000 TR Do  BOSTEHTOA® RGP Bydo SPo. D FSEFDOOS  Eol3
S0 RS G ‘é)O‘?ge‘.’é Déobbn" &0t0BD FotdBd Wotrdd. 3D Nodd, Hroees o°¥8 Doeogdo
BESD oty TOFE. DYDY 0eF Doy DROEEPER, SNDEPE 2DeVRD HDoE'Ered, @otwr
DAEDE %5‘%603 wmnméb 20 DEBT 0t LASTAN. & VR BPF DOIPF™ @o BroEHd¢o
0D S80 P S, AE grd0 wardo Eof3 PATAIR SE Bod DR0300e5° TeenrDd BT
Botar, TR Botar, PEHBVYDOD DDV SHTAS 2o BFDS, BT OS0 e56°r$5 ArErO
PR €063 OB T° WDFPOI0.

22.3 D08 QD:R0EEyDo, a%ggéo:b, 2Ty 0

Soch> DTTR L€V’ €) @m@oﬁ)‘l D) DEFer VEGAFIM eol, T 2008e5° Sy
Aoren o3 TP DSV (ao@boéb, isomers) @0t A0EEF’D DEYYOT) 0. S eob::ﬁ’sé,
GBS G5 & DAT(IS DO GPORRD GEPEPEReD. BE GEPrond g c doyaro.
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e.es"bﬁ)é 30 ety Botd s"c'bébé (DORDW &) VAT ROS® &) 0. be?:;zf 008 DE
E}fumeric acid), SrSans D& (maleic acid) ©d) a8 oz £ SAre §odo :JO%’&g"o.

H H HO.C H
/ X
CcC=—=C [ —— 5]
/ 0\ / 0\
HO,C COzH H CO.H
maleic acid fumaric acid

eS° 20 22.3 QorGans e30, A0S o

5

e5°380) 22.4 3rRe0-Ferod ardons eso, Iranos eio

& BoCold &GS 8 8 D) B&° €od. Totiotd &S°a0 6TV BES 208 2008 2060 €508, BototdeS
Bo&ed r.S"‘Q)Dé 632 FVRDAD &I 0. BoGot3eS’ D Bold zS"Q)‘Dé “02,208” (CO2H S COOH)

E}’bo@w &%) 0. QOB Br ) 6 God? ESMT By drgons €3:20085° 2208 205G “eICDR”
(S a8 :oéb) “020208” (CO2H) toopen &) O] Q008 e90085° & (oKD 2o LGS “eEe
VDD, 088 ADID” (Toe IBBEIGLTT) ) Ow. 08 AT, & B Y IEDEEIS drGons
e&bﬁ.ri)i ‘?o.%—e.nsé.‘()&o&roxé o  (cis-butenedioic acid) esi)ﬁ)‘l, 2P008 eaanr:)‘l QSD—
wséfib&cﬁro»é o (trans-butenedioic acid) e.obi’)l Wotrdh. Y C DO 083 “deE-Doo”, @53
®ot) “De-Bwo” @ erge a@bgbéob. e FHDS® DH o5 “2d g es.‘()bg‘, &y ol
DY DY) ea?l)i)‘l edo. BS’ S Bocd 2rHOS S DD &I 0; Ferdd 2eres” Barddd
(L SRESIRS aé‘l&s"gi) ”wg@” TR otr. S0 DS DY), &) T ”rag@" . .‘Oméeas,moef’
&) & D) B HY & Totd Bre VEEPVS” Jo8 Sr° God; & VEF) ROHRS” WOy
DV 000” (cis-trans isomerism) 9o, &scesd ”g.%b" §°Q)5w es&envzg.‘()é SAV0WD o) DAY
DA DA BB €08TED.
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22.4 Jren, DHYEIew, 2tDOPye0

DN €08 IS, HPAE ESGS oY’ VDS S°Gt0 B3OS eso (malic acid). st ok EA
e2:3)0_aren 40, AF s ey 2630 A 5‘0&)55&3)0 D202 D DAIN2 D AW D D 22 AN’
(HO2CCH2CHOHCO2H). & exndpen AT 0 S8 (A-20008 es:00), B artro & (JS-
208 es:00) E7EG €0tro SO Qé;eBeSG E'\)Se‘.‘é?obgow va}sbodioé’) o)Q)bcé,r DE-BD TP €902

€083°0.

TEOYSE D) BN D08 0. & oS ) TG, Doddotws” TPAS wd fyerd
Do& DT &otTom. (1HVETPBONTEIS QTP08 D) TP S Sed; & (yeast) D 50, doty Ve
(baking soda &ae bicarbonate of soda) Q z° TPEDWON. 900505’ VAo stdaées D e3°8°0§
UQ’J‘b‘l B FYS® €0 A Do wgo (baking powder) 92y D& ) T

QYT &dY :)cs"g"e)essif) es3en ot Do O T, Frod® 0o o DB Lordvo S
8 D& (lactic acid). & Jroaygvo “D3H623” (C3HE03). PHIE DDE w0 & doeard) DD
208 esapo. A Fofgo “D3IH42.3” (C3H403). & Bodod Locsy DS erDowserdS ooed
DTGB S BHD 5700 6° APDEOBOT?) 0.

O O

H4C
OH OH

OH O

eS"ajo& 22.5 ejgé 23300, PEDE esa0

200 30008 20T 5D HIOHVES’ JDBE eI, PDH BEDD TFE WIW, PHOIS I TV
3OERVD FPew BTN, ABL® BEHBE LS 00IDTro. o 8D WFGo BFoW, (X&'
330 3660 M Jrwwd DY 33D WPOR BEDBVS EE FI) 3D Gotwod. & (1€ erwpen
LIPS’ “Gitfo” o DS D WP, & VoGBS Jod (rEer PHDE WO JFEBB.
3 DI0H0S” PADE WoS® GO 28 EG V0 VY, WBRD VDY B0 DFERTV) B
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32 IEWVNS Vo3 Bod zS"gJQ)wc“oo POV (svdaS a 93535,, CO2) ™ JrSE0d. ¥R
2000 D3¢0t D S SPHIDeNRL TOINY. PEDE o Mok RE® 28 EGyV0 WEVPD, 28
3502 ENP SRANT WATE DDA e2:0. XD & JVBE vwo E'E Jesore “efo” eon
e5°EHIHRDRD TPOEDD DB Deocse Bood. @er 3860 5° Bogeres’ 208 GirdgaD SEUY~
REPQTT, GOSLD DOJDOTR, FOT BT 26(LSB000; fedrfer 20A . Mo Fotss DAES GBS
QIP0 mbéo‘).

&GRS, WDYERN D 3 DO VI éto 60&356;".1')§ DVODE e2:0BAY 0D 3880 o
ROOT BT, JocieS” FEDS ggen EcoctoT) 8ol & D BoLEEIS 3660 33D &dorr
&3\D Baird. wold BrivgoD E'D 20w, @ol3 R DEHT &' BoIr(d. Qer JL) S MO
DEHT" BADIEEIS D0 B o AL DETTO. VO  HRod. WA Sgw  Shlo
QPITBE 6. CtaPOGOH BEMBTD 6ot od. PDHIS 8o &ébe;? DAY E0od. Jejodoor &
PADS 550 DDBE esaporr Jr8T’ B Gotrd. & ATENS Ere e Td sor! = 3860 S
Bgo 8 338 200D BRI VEHT® FAVITEN' 0. BTPao $E) D, PEY L) DB A BFo? EJY
PN SRR, VDT? WO 2D 3860 I BoWotS &) €8BI oo&e &S
Seranow), PEDS 3T MDA esaporr B SN 8 BB, 3860 DI D & DI ffo HOSorT
65085 PADE espo e DOMo DG DEXBB. PR wEHR o JHBHSE® DA &) PHDE
0 GID DHEDT B LD DHO &) Totd GERY WYV BID TS esaporr

E SrOB00. (36D Drsyrad woyo SosEd’d DE O Bod B:9)e BEOE.) 00 e

=

FoBDC PEOIE 8rA) TEE O™ HrGNEAS S°Gte0 TG0, PHODS 0 FgS essorr 8

a(ﬁaoeS6 Eam 33 DEB0d. &ETPST & 38D WOITET) 0TS WodRVod. B Hre

DECD; 9DV0BE DI D, S'DS PEY LD WV) WPV Y. 30608 IBVVD HFoL
9DDVVD DOES® Dgraigorr 2008 (9085 PEHDE ol IDBS €830, BERODO &5 (RYLRO STPO30Y))
Q)%D‘S 33 100 908083, 3880 DY) oo ) ébé:,z)bci) (29063, DHODE esa0 6§§ e80T AIeGEio)
00D 3S 7 SIS, Da?oae.g FE>r? DETC VTOTD VTV 8IS &rd B AdotdD) Graraw
ey erebs’ S SETRIE God SEr & HDiFC0? 3860 BAH Jgoto Todotdd B SHler

90008K).

36G0 Qer letoys) & éb eje%é B BOSTD iS‘?oochirs. oSG SAirGaNDd & e.'fgé ADE D
A Bapgeo? & T8 IVE BE IVE & P Do MDAV TNV TP, A TP
2roScn. DD o D8, BBA PWODS o I JrETR. RE® GFoh '(0590?56 DE I8 esapo -
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dewr TTE - Lokt 00A V0B, & PBS® Do WS F6 FEd 2 ISErAS HADNA) Y B0 3860
DDT> ANT°0VR0G. ANT°0WoD HHEE. 0 ord @Rod. Dg Eos oraw. wBartdy
(hyperventilation) Sﬁa‘) DEADTro. 36T°IE e DE D Ry (oxygen debt) &3 H3L 200360y
S0

& 20 9030 @do 0D G0 NN SoBo HSE60D O‘Oﬁ)&ﬁ@b é&l)oé.
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DSEDB0S” SIS TR0

23.1‘532,600-1

23.1 38,6 8¢

36),6 DY O DED, BFC VIO DEA. VoS DEROD 30 S & JEIE PSS b ™ DYod.
W ¢ 08 WODNS" ““0g) 6" ™ wDHB00D0B. WIS D) RO ey “id” (sugar) HDyod.
DI BETNLD e2CDIE WHITVS HDISTZHD o) &7

E}dbdb Sovairsoes’ %), 6 Wotrth. & B¢ G SATE DY, Sl DTS, oY 2S5 (xagara)
0T 6. D0 9B (58 900D, 905 0t Qo ey “artid” (jaggery) X)_)ng&. & AP0 AR
2000, 00 B30, BYIE TEOSOT") o.

W86 0 Foistos HoSES @ FodGotrtd. A @ PO T Wb, & A 8d) 5 L
& Dorgo S B7S BT R0t BLINoBITIS e T, VL Q008 Do G586 3DAST. P
DOL PPOD . . 8D BT B RIS STON 2008 AL EJDBROA. 290630e5° REL 2eGey BF°S

RBoAIBD Qg‘sodoﬁ" T° &oHL.

DEEHOWES, wotS ErErigo DydsR Er008" 60) Do, Tor oS’ $RTE i (crystallized
sugar) {ooc“ob)éoés “0¢” e90ePE. €903 DY eI &D) BTG B Do, & “Pott” FRo Aok
Qofisy doeey “Soct” (candy) SN ob. DGR BFTRD e3¢0JE DT OSL HDAST°HD ORI &7

200 B308° DTS, BYo TG Mot TWES” &) SRDT. BYo, ko, B 6, DoSTTS, IS -
DB D DO DY DODT DLV B DEE’ BPPTPG0 BEL T . VTG PEIBFY TORGS
DD SDTS 0PIVGBI0 BEL LD SR BPD, B B DROW 9 DA D). D
yR0 eP0d oW BT BELH “ES Boewr” Vo F&; I WGS® g, BAFF IDtot
BOL ok 8o, DotTs aompaaﬁ D000 3O Qoo bwbé%w ADS 28 3D Hoed
IEPEDRTEL); B DY) FED T*¥S D). oo ‘3“?‘)&)5&» DD 00DV Hood), T
R00G DoBEPE BODIEO DEINET®) . DA DLV BEL oG VAR DOTTEE PLBAW.
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23.2 8885° ééz:dw

30),6, STYE, DoSEPE VBT DG SOV PAPLNRD TCEIDHD DD, BEIVE BICDRRD
Gorfo &5°8 AND ST M0 T2 HoLVIS AT, TENVS AP, T DoSEE BE65°L ) S0S” 28
G0 HorG0 %) . @03 DoNEPG 2.8 G0 WYY 6 T K. DYS e?i)bisbé 208’8 880 IF) 6 ") .
(82 D) Bo0S” ol 8D EE B0 ST 6O T . BIS” &) & Qo8 Lo, PRV BRS” “©E 8"
0D) VB0 28 FAD BewSod. & A" VI OV S B Golty. ETrsRd (rEw ws 6o
56 Gofer 208 6o 356, & Sotir ¢ Do SOLFTD Gotraw. 6 IBS DAJEM Tock
DE Joos?

Qerotd o w Q)%J‘Sé:,z)bc:o BADD FTRDBLD BV HDOFVDS’ &) DTV DT LT
EEOD0 B WPPED. DTRG0 ol 28 VIPEY LERPS” &) VDL WO, (&,
Goferd DFN0D SrEm ¢ o agdoren 550 23.1 &° ed) g o ©aod.

H\ /0
C
H__CT"OH Ta

S
i Q{—-C—H

e

-

H—C\;fgs Ta

H—C—©6H Ta H— C—>pH
CH,OH CH,OH

D-Glucose D-Galactose

e 23.1 &, ?"ioeéjae’ D B8 60 Jo°) gD

& Coto &' AYOR EYTT LIrgro. DG DEVDY); &Y (& S gro. 2 wdyoddo PS°Go
SEHG 2 D ) 42 3908 wodo 0T, AL S’ “(E” @oth B e @go SR8 (oo
@0t BoED BB, & (€ ITYEN0S” GO S6 PO Pod Joisd TEDEVLOLT DY &
eSS’ e 86300 PN SIVROT) 0w . g BAD ?m%sbee’ (hexose) €9 &3¢t €90t —
29083, e3¢ S0zdo vrDW &) e faSsbef} 6, B S6m0 WEVDLD &) aébde)i)i&:)
TER ) Doy, TR & A Wdo HEW @) DS DUDEY. WoB . &
Z)ov&ssgmoess 2R, Soer w8 weodo (o sers) o) (908 “DEVe” So HCO) &od St
WOCED & & ST SO “sE” (aldose) D E¢ Wotrd. & e.eegeaa’ DS BB, 3J'°§53&:’

139



S Botod 08 AID ”esegsbéeba%” (aldohexose) e &3¢ esotrcd. & e.agebvéebaﬁ D S0
BerdeS’ wooshnSey SN a8 W), R0 a8 V) D BBV Y. 3 2SS BodDd T&S’
(e 288,

2D STHD oYpgITrOD) 8 F0 FEIT Srciod. RS’ 2,3, 4,5 .gng’ €52) E6 Do eePOd
T3S HoXDW BHDD 6T 0. ADDoWBHVVHG Dot 2, 4, 5 gwej 6R0) T3S open
OG 8,3 D g%oé" 60) T8 S 03D ko DS Gorrd. WP &) DY BID RofNS” “&-
(oe&e2” (D-glucose) @otrch. “&” €903 ”dégﬁ” (dextro). & &° dégﬁ 0083 DA, @otd & (rfer “DOA
B T00” SUO WD) Jre. & DHE B3 ;eoo €Y (o822 fao(j::oés asJe” (dextrose) @ &xc
oA, o) yB0S° 5460 wotd A& EE BETE D Hodo Beres aées‘*:y SN, RS TG
BN S0 LB 0 &) W8 Bew sr; €0LP03 a:absis‘é A QOTETT €:08000? D
B3O oo &) ST 6D D QoS “SHS°E” (levulose) @A) BeHS” TATR @A) Wotrdd. &
880 TG HO0D EQHNE'D ST

REDYED LTS DA DD ) FoES (galactose) T Lag00 BFod. 28) TUOAD g‘*éoef €Y
IEVNLD KOG AOG DES TPEHATEOITON, 90, ADD rSGeg Boco> Joe)Lagarren RDERATD0! &
:‘I)f()‘l A HOUD & Deego DD, LEEFLD OV oITaN. & GSo VEEP) PG R0erriego (stereo

isomerism) e90e3°dD.

DB DD IYS® E6A0N, &8 FrdEo Mot 3DL80DD 8680y (polarized beam of light)
DoDB @8 §6eaT°60 &8 VKo Aol LIOHLS DYDY O x:sbés, RI-FN :osbgf DOFD 208
D00, BOAPHVL TOB LT &) & TS TO (1oDORD ©bo &od. Fodo FIGDOT &I
el N AeS® BeniLomo.

DOBR D) 0RrE Wgergods Dgrontdd €68 Dewdr ‘B0 S0narsA” @d  Deoco
DAPAOBE. R E S6RITEH0 otl $6EANL DAPTAD © go. BID RS’ “Do D GE”
(beam of light) e9otrd). $OEB0DD ol “VeBE 52D” 0 @go. w8 Bedd, e Ay epg’:)é ) &
Rowotio FET’S A e “WOIE” (misnomer) eotrd; o, DGO DEctodS TErew
20008 @do. SP0d LLETeD ©do 5° 6°ea=g§° SP0 BEVDLVLT E0LNOGBRAVKN TR, AL HDotd
Q0BBR0LTPE VRIDHT?) €. eaoi)b*’bo@e)é BT &) G & 5P0B BrwYos Erel GBS Gdo, Bie
EOH0 EotTODH VIVHITW. Boods v “VPSy” (poles) Wotrdd. 28 86800 &° &) S0
G G806 STV 28 P, B4 GTPO) WFE D) 0, D BBy Goltw BoIINS
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&3 oD “V0BENS” (polarization) LT 6. B & Jgrodo Sy VI Werdowed. DY
SN OB TRD TSI & e Brgo DY) W08 SO DEVHOD devcto T,
QofS" ot TCES” PoWBTRO sgo:o&@owoa S8 QEYYE DRG0 ER0. S Bewre &
S A S, oS DoGBAY AT BerDd Doddoen I “GODEBE” 0 VBDAOBD.
Q05° D00, S otd Tty S8 VPVBTERS D “TeBOI” ©d BDACITEL.

QoS DPUBEAD ©ot3 Dezorr 20RO IAE? S0l SEErL ArOO LO3ro BRV0E; SEEFLLr SO,
Srnpuer S, & SOred 8 kel Sl Egcto S6tren. BHQ &G QDYS® oeaw
D2VYYE DTS’ DBy S6eren P8 $0658 BB 213 BEILOETON. VO D SoBS LIV E1E
00 WRBH0S” &D)B. T S0 O HOITEI0 BV D Boeroer PE-8ocd escidd =,
ATe-DE° EIC RGP0, & DE-8008, ITP-DE° DD 860 VO30 B ¥ woe &3S’ &otraw. &
B0 SEEPeL R FPRoGOITL WRAEH DORS” YT BV, SPB W otk BFVS” YEodotitio HY
WFRT0 S 2BS  dootraw; & 2ben (glare) wrdoedS Qe 06 £0AV0D. WD Sy¥oren
DRDDOD) D €9 TR 208 $00e5° E0DoB 5PN o8 ok Dy, Bockad $00e5° Eodod SBErOD
55 BIJPa. DY oo B 5°08 8 B0 EoDodd SP0B. OISR HDE T O BO1ED
290w, 08y DRHED EJoW), WP &) 0 P EOAV0B. Y DTSN @otl “3®s8e” Jo
“S0d :30:535&%3" 9 esgo.

Q038 :35"36‘)3&)&306 (or€e 380 (ot $OEB0DD S6RT TP DodB 98 LN DHYIDNE
o EoHd ewo (plane of vibration) SrESE. DS esSEroVT ST DYDY HA :asbé
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08)3S° B85 00T YoRITVES” SOIPE BN

DEDPE e 6T, DBY° B DGR BIEBS” AT, BHEG 6 PITIVS” Jrgo o8 a8
[l EIVR0B. T DO (Ew. D DI DFHERV CFoS” ArDT (r€w $by T A6 HEe
EI0E. BB 2.8 By JDGo.
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Bogeren & (€D wdod 33D DQFOW. & 3§ DLET'S S WEHEIS &re LD S,

28 558 3660¢° Do (rEe Gotol eiroETe? DY) WoST® dgro.

208 3865 DS’ 6-8 Tdo GEY) WD 9D WEW WosTe DVW. 8 Eeroes’ BFywols OB
8S°rdn 3660 LIHDHE MrTrsond 77 OBLW, e Bd 66 WODLW GFo Gotnotd LB
WODT® 08, (35T TR 8&° %) Doy TrweD. 0O ot Heacd>es’ DAgDOR. ) DD
70 85w 88 ATE 38608 RWIrWT WonERY 6 B Gfo o, VDD 50 §S°w B
G 30608° oD DY G0 €0ta0d. & 650" - D £r0S” WaNTT - wE TWINS' wond
Doy (€ &otwod. & DIGoS (e JoBVDHI LDED WB? GOTRY 15 darearew!
B38eweS” (e BHR0 33 ST 08 DR 6g0eS° (€ Jren g NG Gotod. S

Emao 8D oS’ D Fag vorgren AW, TES'D B Ben (rEerr B0, Y)Y o &'
DDIPTD Gotrow. ol BZoS’S 28 DY) ol (X8 STHR WP ol TS DL Dol PAY
DA oL, V0 Dot Hado BV &IV BT 65oeS” (1€ ko DENLTT, BBHE
28 Fos’ Goier 20D 3860 VRETHB0 B Eot0d. & HBo Jod e SRVooLs B’ (rEe
200 DET'B® oth DS LD BRod. WD IE Aotro. BJ) BodS™D DOGDTID ) deorT
B0, &8 BT (e B0, &8 (e 6F PIToeS” SOV DD L BBB. & DTS
000D IS ey (otdd 2,80 e38d Dairgd. 52D @od BB Doy, BIS s°Ge0 ¢S’
STed owg’o.

6ZoS™D (€2 Dudgo BEALOTT, DEALOTR, PH BFDYH DGO VITTHBo (Wotl E§ DS W)
Bowodd dydirg @O (insulin) @ ::666&:» (hormone). & :5566&m D3PS 6oeS” &) o
2SS’ Gfo WO DS 33D BB, BFeS (rEer Moo DONVBRNEY DyS(o (pancreas) ©d
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Bo8 & @NDS D SoIr®d BD CEHTETo '8 e BRod. Wer FRNDD (rE Erd)
9305’ 2esd°B .DSQ“ ESPTR TR0 DFON. & THER I S, Soreen (9065, dareomren),
DT, BERPEeD 9) FEpTow. ([l FEPB 38T, AT Gol SO\Dare. S8 Sgoes’

3D odh (18’2 €0l BLRVETAS BECT L DL &T™) oW

(1) EDTRR) Qr%sw 2080 68 (fasting blood sugar test). D ASLore 8-10 (otren (e90€s,

TEYe) GOTN0 VD BHTS AreS FQm 6go Dy 8D @ockes (r€ Hfo Jod €ol
Eeny .

(2) GrrFA0 1> D68 (hemoglobin AIC test) @ TS God. BodE o TFhorr,
e b0 Thotr, DHEND, 650" JuEEm Jdod (r&er otS'olS Fewood & DOL.
PEEPOS WoBDEPDD &) (Il b,

(3) QJ‘*%S &> @rg 0L (glucose tolerance test). €8 HOLS T°PoTP &DTV0 WAD ST 500
28 DI (rEe LD FOE0 THTR. SETS (ot (ot EoiSo o J0tkoy B &8 BgoeS® (r&e
2080 Jodh A S8 TE) ST,
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2EDDVD DoHO) DG WG exvDHL 63‘?0:6«1333633 20 ,g%oé" RAEEIS St T Boto &
DAL, E DR BEVY) LOHLE A EIH0eS” SBYFO0. & BEo DodD csavommo@oe?
sod'éb::@ (condensation) evotrcd. & HECES’ By begégw SRV 203083 H0H. oS AAD
2000 B BRENL Oy
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(or&ed, ﬁogwb QofiknS” ArSHB&en (monosaccharides) @otrd. JrS @otl JE. D6 ol
ST B, 8 rSHPTE @oth VST 6. Tocd DE BTV VOB OIS DB, I R
o8& (disaccharide) eotrdd. (rEed), ﬁogwb R0QoSTT HDND 2055 6D Qofies® efe‘é:ai
(lactose) @otred. f&0 a0 Tgo (lactum) el Jen S8 TEE woth FG'D w5 6. AID Lo
BeneS® 482 worro. Fog’ a8 88w Bby 8 RAG $8) S T.

B a0S” (16 ot 8 D wdo. & (5 D Ly & VooY (rEw HVyod. SRE (rEer ot Bosgd
)6 ©d wdo. AL 8" fogo ol Fen. 530S €IS PRV Avdy BITIS TG0 Ad.
(48 D Jgo & Do BY Aogo dood S8 Hugo ol Jerds By Jrew D o, BEE ot
S S 0D WrEmjgo D08, FPAIVOINERD TS S DL TYRD TS DY) TFowd
T HECSOR. WY E SOV BTV PIBYE BDYW, wod.

g B0 38D TV D BR0WoE WO Doder Gotod, NI, T FOTE BDH WD
Srcod, T BRood. ol S8d SD B . WorIED FVE® DoSTPE DVLPED Eotd. 2D
Sodrd0es” ejeéfe:? AD 1 w0083 ﬁe)eé:w A 2 Sotod. 083, ﬁvgw efgw ot3 Toctothen JE D
AD. oEd AuEd ‘B T wdod” e.ogn"oei’)déo 08, & fofer o Solodun B &otod
(rer. wofl, 3 Sowg WG (rfe oo 4. aYE STYIS Sord DB) WES DY w8
D000, (€ B3P0 4, fofer BB 2 VANVIYYE & TotoB Voo SN TS ShBDo
204 8 b 6 word, S 2 8, 4 3 Defew oD 3 VD, D YK 2 D 4 D LAB 6’§w
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D57 282 %!

QOBHGLH HPDoDD BT GOV BS’W WA LEEVO & PEE. & JooerdS (r€e Do ErdS
20685 FSodd B eob. &°5), 24.1 D 28 J0 wrciod.
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CHO CHO CH,OH

H-C-OH H-C-OH C=0

HO.C-H HO-C-H HO-C-H
H-C-OH HO-C-H H-C- OH
H-C-OH H-C-OH H-C- OH
CH,OH CH,0H CH,OH

Glucose Galactose Fructose
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B &od.
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DD BYaH FBogo DB, EWE DTS (fofer) oD (i, DS
APOB0. (rEw B8e87 08 0T T HADY S VTS HOLAYY0s. DS W TPAFW EHY
SCETTP) G DS SDNTEIS HADB) ood. égoeS" DEOPTD) 8068 28 DY) G, 2B'E DY),
€00) Vet EQJL (82 LA DEY S ADND DS 0 DEYS ADNBH0B. & TAES® HS2E P Bowy.
g08 BPE0D Eodd HOLH 2OHV0S o Hod WAL HBy S6eT°C0 ML), Bvo KAL) Aol
e DS BB, & BNRNOIEY) Vo SYE SrESSy! WorED & DFHED) ‘@G
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303080 &° VD (DY B0E SPL0) BIS” GoriBod) AVRLP. GBoLd B8 6 WEe Lol
DO €08000. 0GR T, BIE LT, 08D TPETED, DFeD, BT DY &3 \S° 3o
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BAPOER B30 SEYE Lo DS RS EH. I 63 WD DS JoOIL TEEFEE? DS’
208 200D 690 €508, COPBBED GO T $)6 BIco DB T D), D’ BTy, Dot
DS’ ol (rEed BT PIOH JAYAM BHABE Y & (rEw womr WM 6508 DYI'c
g8 (r8r EPD) DS’ DKo BDL. AJ) od) WP &) DSWD oo DFLo
BROT) 0? 2,88, DS B e . Totk, DS dS° €0) BAD S 338)‘) 23deeS® €0) S 6D
B0ger SR0od. WS & QoI G, woB . A Lo T WD TEd. wdy
G5P0 BS) e ¥ E5°w HoLIVS IRVETLOTT o).

24.4 $drer? cswabvw?

g BT BOD DVoBY 2oLIIT) GO DFODDY JNAWo BP0 E&°. Tolt Totd WV VodomR)
oo A Te; o)f\')‘lo&f\') 5209 @DAO&D 2060080 S‘aﬁaab. Bocd o83 o)éobaﬁ t‘.ﬁ@bdvﬁ
0oHY ssz()Z) RS ORTY (S"?)?o;og&b, polysaccharides). Qoo &> ﬁao&:.)w’g’w (?655, starches)
& 3D, (r€e, VotErs, ANETH ST G0 DS oI Eotrow, AYY® SWHTON. DodHT T
SOV €0t DY’ E60D.

AH D B FAS DETOD DoEVTTY Erdod mredotrown. dakye, Feo, &), SGD
Ao ol bo&bwgw ST ST D) g0 89 A e TADRD . D DT
(82 6rDoS’d mrisdudy §o°, Y & Dod DTV DG LD 6 W&y, (rEw
2O ol SCoeS 0AT’A0G; Dol EBHEY; Dod ErHeS vy Bamyco BOE. orE
DoGVTTOS’S Brdytio. BEE TODBPDHI) Dotk W B0 KOS I D& wrgro. DIVS,
33008 IGO0, Totd BT BV VoBEDVYYE BVIVGD 200 Dol BAIPEoDHE, V¥
TPOBYVZDYE, G VIOH ABHRE, DG SFYBMT HPEB0D. & BTG 33D A0S, & 33D TEHD
QB0 VOSSO0 ANELVVEIBVR. L DVVSEVSTJ)  DZOV Q08 eS” 20rS (malt) evotrdd. &
SrGS” DY 28A8 DOAJD DoADTTTRD  EotraDHI) S, DB oS’ aé@é (dextrin)
90T, & a%s 208030 Bdo o HXG’D (Maltose) M APOBVB. & Hrg’S EHoo (rEE m
BEOS000.
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DDBYE D czwa&oef &ég‘i:, aﬁrggﬁfo DB &otran. AL s°60 DS Wrro. @) Jren
VYOS 3o D VLOETO s"g, €85 e 8 DALY, ArELS Fo. WD T &8 VYO DEY e

Ebwg‘:o Eg DGO DRI 90A0SETH. oSN Fug’® FoBo HOADD D £ YYD
@8 e DETPHW. DY EDDVOE Froes’ €5‘§w ™¢S (concentration) SAD*S006. 2828 0T &
3D, I S P EDDVOS rew RS FOVT wanTorow. DD wE Do VoSS
ERUKNTAT® 9083 DoHTTS EDDVBSE Jrwd TP G0l D Sol3 )& A SBN08. Wods L0t
DY DYBR00E BB WOTHL Do EPE 0O SR, WoRED D $BY eI S0
aEFR, so0ss SRR S, DG IT, ey’ DD B0 AT, ey 28088 DYEDOEOBVLD
erotd draraben U §9, ciery e DE S0 yed SO 3. SO TAd DY D ™R,
8 i§orrad DAMHTGD.

24.5 Heodoren, &dHardren

20K DGHETTOD DTV BP0 AT, BV0DY BN AT e’ TEEIETAT 9eH ATPDD
3660 3 TS Ve WAdD i:o&:.)wgvé’) TPeE0LV0R. D) e SRR oo sPoten
SOHTAD, GO0V ERBoSTIN EE BV VIITVI) BB WHDD DoGHTT) 366085°S I8 &
8. & DO e BEACE Lrgro.

2000 Fado B D) PGS DoADETD Lo WOW, (rERT ArsEraw. & (e 6o
DIB0B. D 386 WIVT VS DO-DOITP AWFL e Jodd (e S°are’ wWod G50 &otod
(23040 20 DY BRT) B WRALTT0). WABD (o€ B BoIr(D? DA DAoreS 208
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24.6 232:3 Dorore, TPEeeD
® e

W),6 &8 Drrgo T &od. (e LD w8 DForP VPP Dol VET JFDWLT) 0
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&P “82” 305 Wotto VDAY B EE AG Er¢ IFYE FAB. BY BIETOS” (VSYS’) ol
82" 8208 B Dy ) 6. AV BuHS” Mo i’ TN,

& bwéeSG 2 w8 BER0D Dy D o. ED) SF 0D SaNHYT €otrow; DD DY S Ebo
9 )HT°OW. i)o&:)mg"w WOV €s0ea; ) a%go 058 Sodh SIS SOV  €0LV0H. :bﬁab
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organ
fabric

acyclic

atom
hyperventilation
inorganic
distillation
distilled liquor

fractional distillation

metabolic intermediate

aldehyde

aldohexose

octadecane, CH3(CH2)16CH3
octadecanoic acid, C18H3602

octanoic acid, caprylic acid, C8H1602

octane, C8H18
octane number
unsaturated
organic
protozoa
oxygen

oxygen debt
oxy-acetylene torch
kiln

steam

fuel

fuel oil
hydrocarbon

hydrocarbon radical
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hydrogen
hydrogen bond

hydrogenation

hydrochloric acid, HCI

appliance
temperature
concept

alizarin plant

monosaccharide
one-dimensional

monochloromethane, methyl chloride, CH3Cl

alternate

undecane, C,H,,

methane, CH4
alcohol

lubricating oil

plane of vibration

raw camphor
raw rubber
cell
cellophane

cellulose

oxide of antimony

carbon

carbon tetrachloride, CCl4

carbon chemistry

carbon chain

wood alcohol, methyl alcohol

melting point

camphor
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naphthalene balls

musk

wood alcohol, methyl alcohol, CH30H

beam of light
ray of light
kerosene oil
germicide
plastic

horn

fat, solid fat
alkali

alkaloid

lactic acid, C3H603

calcium, Ca
calciferol
mineral oil
sulfur, S
flooring tiles

concentration

group

household appliance

benzene, C6H6
benzene ring
tube

chain

fatty acid

gland

glucose tolerance test

solid

freezing point
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steroid
stearic acid

cyclic

cyclic substances

cyclopropane, C3H6

cyclohexane, C6H12

tetrafluoroethylene, C2F4

tetrafluoroethane, C2H2F4

tetrafluoromethane, carbontetrachloride, carbon tet, CF4

butane, C4H10

butene, C4H8
butyne, C4H6
oil

skin, hide

sodium carbonate
brown, swarthy
lower case of alphabet

small intestine; intestine

powder
civetone
need
disaccharide
double bond
colloid

glare

olive

life process

caramel

Teflon, polytetrafluoroethyne

propane, C3H8
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propene, methylethylene, C3H6
propyne, C3H4
polarization

tar

palmitic acid, hexadecanoic acid, C16H3202

leather; processed hide
propanone, acetone, (CH3)2CO
propane, C3H8

propanol, isopropyl alcohol, C3H80
strong acid

invert sugar

trichloromethane, chloroform, CHCI3
polymerization

decane, C10H22

dextrose, C6H1206

decanoic acid, capric acid, CH3(CH2)8
pine

substance, matter, money

mass

dodecane, C12H26
two-dimensional

ethane, C2H6

nitrogen, N

nitric acid, HNO3

tendon

ammonia, NH3

nonane, C9H20

pulse, nerve

nervous system

structural formula
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stability
weak acid
anesthetic
sesame oil
water
indigo plant
indigo dye
wax paper
symbiosis
test tube

methane, CH4

methanoic acid, formic acid, CH202

subscript

solution

lateral symmetry
stereo isomerism
starchy substance
cholesterol

ant

formic acid, COH(OH)
formaldehyde, CH20
fermentation
vinegar

petroleum

petrol, gasoline

upper case in alphabet

solidify, accumulate
gall stones
mint

civet cat
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pancreas

omelet, scrambled egg

isopropyl alcohol, rubbing alcohol, C3H80

fluorine, Fl

fructose, C6H1206

bond
distillation

molecule

poly

polyunsaturated

polysaccharide
polyphenol
polymer

polyolefin

polyethene, polyethylene

pattern, style
valency
tear gas
valency

lifestyle

carbon dioxide, CO2

benzene, C6H6

diabetes
boiling point
cloudy white
olive

grape wine
marshy land
kidney

kidney stones
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element

methanal, formaldehyde, CH20
methanol, methyl alcohol, CH30H
methyl group, -CH3

methyl radical, -CH3

capric acid, decanoic acid, CIOH2002
caprylic acid, octanoic acid, C8H1602
caproic aicd, hexanoic acid, C6H12 02
wax paper

copper sulfate, CuSO4

zing, Zn

zinc chloride, ZnCl2

sun, helios

helium, He

mercury, Hg

chemistry

chemical equation

mercuric chloride, HgCl2

code name

petroleum

paraffin wax

radical

resin

empty hand

night blindness

halogen

salt

metal

metal acetide

sex hormone
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ot thordo baking powder
Doty WO firewood

Soty D baking soda, sodium bicarbonate, NaHCO3
b?éc“obeié margarine
ISR hydrogenation
TP levulose

DA ethene, C2H4
DA ethane, C2H6
DR ethyne, C2H2
Z)e“oobé)o(io spark

DL adjective
DB analysis

D) butter

33 energy
BOV0BLLHED mortician

3 ri)ééb surgical treatment
IV stone, lithos
0800 petroleum
B0 PG petroleum jelly
G0 lithosphere
A rum

Qégo turpentine
O hexose

:qa)e)ez hexagon

et sSons e300 hexadecanoic acid, palmitic acid, CH3(CH2)14CO2H
QoS0 GISER0 saturated hydrocarbon
E‘)oo&wﬂ 20 oo conjugate double bond

Dfodd a3rHiseen aromatic compounds
ISISINV) heptane, C7H16
ESPOSTA L obI 34} isomers
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’:ogdc“\)o resin

E :%Soooé &0 hexanoic acid, caproic acid, CSH11COOH

Frogga0 empirical formula
rg"i)s Dioyyedo local anesthetic
{obe?)So crystal

E‘ab&s"q‘)o crystalloid
DGy &P sense of touch
QBFDES elasticity
méi:z)o*’o.n limestone, calcium carbonate, CaCO3
$°0%0 chlorine, Cl
0 HHOL0 chloroform, CHCI3
TR0 chemical symbol
:.g‘@’ébé LoD hydroxyl group, -OH
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