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LLIaHOBHI AeCATUKIIAaCHUKMU!

Y 1npboMy HaBYAJIHLHOMY POI[i BU IIPOJOBMKYBAaTHMETE BUBUATHU
OpraHiuHi peyoBMHU — CHOJIYKHU, YTBOPEHi e1eMeHTOM Kapbomom.
Byraesomui (cmonyku Kapbomy 3 TizporeHoM) € CKJIagHUKaAMU
HadTU, IPUPOAHOTO Taszy. ¥ KUBUX OpraHiaMax MicTAThCA opra-
HiYHi pEYOBUHU, MOJIEKYJIU AKUX CKJIATAIOTHCA 3 aTOMiB TPHOX ab0
OiybIIle eJIeMeHTiB, — JKHPU, BYTJIeBOAU, KAPOOHOBI KMCJIOTH, aMi-
HOKUCJIOTH, OinKm, BiTaminu, (epmentu Ta in. Bararo pisHumX
cunonyk Kapbouy mo0yBaioTh XiMiKu B tabopaTopiax, iHKeHepH i
TEeXHOJOrM — Ha 3aBozax. O3HalioMuUTeCh TAKOMXK i3 opraHivHuMUu
moJsiiMmepaMu, IIJlacTMacaM¥, CUHTETUYHHMM BOJIOKHAMU, AKi
TIIOCTYIIOBO 3aMiHIOIOTH IPUPOAHI ¥ TpaauIliliHi MmaTepiaan.

Bu nmoriubuTe cBOI 3BHAHHA PO KOBAJEHTHUN 3B’ A30K i yCBizmo-
MUTe, 1110 PO3YMiHHSA 0c00aMBOCTEH XiMiUuHOTr0 3B’ sI3KY B Opramiu-
HUX CIIOJYKaX Ja€ 3MOTY IPOTHO3YBAaTH BJIACTUBOCTI PEUYOBUH,
BU3HAYATH HNPOAYKTH peakiliii 3a ix yuactio. Kpim 1soro, gisuae-
Tecs IPO CUCTEMATUYHY HOMEHKJIATYPY — CHUCTEMY Ha3B, 3a AKOIO
KOJKHIiM peuoBMHI HAZAOTh HA3BY, 110 BKa3ye Ha CKJIaM i OyaoBYy ii
MOJIEKYJIN, i1 HaBUYUTEeCA Ha3UBATHU OPTaHiuHi CIIOJNIYKH.

Ha Garatrox (akTax BU IIEPEKOHAETECh, IO CKJaJ i OymoBa
OpraHiYHUX PEUOBWH 3yMOBJIIOIOTH iXHi BiaacTuBocti. Ile cipusaTu-
Me (DOPMYBAHHIO I[iJIICHOTO YABJIEHHS IIPO OPTAHIYHY XiMito — PO3-
oin ximiuHOl HayKu, TiCHO OB’ sA3aHUM 13 KMBUMU OopraHisMamu i
ITOBK1IIAM.

AK i panilre, B BUKOHYBaTHUMeTe JOCIiAN — OKpeMi i 00’ eaHa-
Hi B mpaKkTuuHy pobory. ITix yac ix 3milicHeHHA BUBUATUMETE BJIac-
TUBOCTi OpTaHiuHWX CIOJIYK, PO3MIi3HABAaTHMeETe PEUOBUHU Ta iX
POBYMHU, BUABJATUMETE AeAKi 3 HUX Y XapUOBUX IIPOJYKTaX. Yce
e CIPUATHME BAOCKOHAJEHHIO NMPAKTUYHUX HABUYOK, YMiHb
aHaJIi3yBaTU pPe3yJIbTaTHU E€KCIEePUMEHTiB, CTHCJIO I 3MiCTOBHO
dopmMyaIOBaTH BUCHOBKU. Be3mepeuHo, i uac IpoBeIeHHA TOCJIi-
[IiB BU MIOBUHHIi JOTPUMYBaTHCA IIPaBUJ PoOOTH i Ge3meKu.

Y mammomy IiApyYHUKY, K 1 B IONepemHix, HalBaKJIMBIiIIi
O3HAUEHHA IIOJAHO KoJibopoBuM mipudToMm. HoBi TepmiHM, cioBa
31 CMHCJIOBUM aKIIEHTOM, 3aroJIOBKMW B Iaparpadax, BaKJIUBY
indopmalrito BugijieHO KypcuBoM abo :KupHuM mipudTom. Omuc
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xiMiuHOTO eKcIIepuMeHTy (J1abopaTOPHi JoCTifu, TpakTUYHA POOOTA)
TOIaHO HA KOJIbopoBoMY TJIi. [lomomiskHMIT MaTepiaa BHUOKpPEeMJIIEHO
3JIiBa KOJILOPOBOIO JIiHi€I0, a TesaKi MikaBi (pakTu i BimtoMocTi BuHe-
ceHo Ha moisd. KokHuii maparpad MicTuTh 3anmuTaHHS, BIPaBWU,
3amaui pisHOl cKJaagHOCTI. J[leAKUNA OiIbII PO3IMPEHUA MaTepias
BUHECEHO B PYOPUKY «[asa monuriaumBux». XiMiuHi BJIacTUBOCTI
Opra”HiuyHUX CIIOJIYK, CIIOCOOM iX mOOyBaHHS, a TaKOMX dAKicHi
peaxkiiii ysaraibHeHno B [lomaTkax. [l spyuHOoCTi poboTHu 3 miapyd-
HUKOM 3aIIPOIIOHOBAHO IIPEIMETHUN MOKAKUNK.

HamaraiiTecsa BoyMJanBO ¥ HAIOJIETJINBO ITPAITIOBATH 3 HABUAJIb-
HUM MaTepiajoM, MOJaHUM y IIiAPYYHUKY, JaBaTU I'PYHTOBHI Bix-
MOBiAi Ha 3amMTaHHA B KiHI[i maparpadis, camocTiiiHo po3B’a3yBa-
TH 3a7adui.

CroogmiBaeMocs, IO BUBYATH XiMilo 3a I[i€l0 KHUTOIO BaM Oyne
JIerKo i 1ikaso.

Asmopu



po3aia

Teopisa OynoBu
OPraHIYHUX CIIOJIYK

IMei#t posxinm micTurh MaTepian mpo KJacudi-
KaIlilo OpPraHivYHMX PeYOBWH i THOH XiMiuHOTO
3B A3KY, AKI B HUX peasidyiorbcsa. Bu osHaiio-
MHUTECh 3 OCHOBHUMMU IIOJIOKEHHAMU Teopil
OymOBM OPTaHIUHUX CIIOJNYK, SIBUIIEM izomepii,
110 € OJHUM i3 YMHHUKIB, IKi 3yMOBJIIOIOTE Oara-
TOMAaHITHICTh OPTraHIUYHMX PEUYOBUH, HABUUTECS
pos3B’sa3yBaTHU 3aJavui Ha BUBEAEHH iX XiMiuHUX

dopmya.

OpraHiyHi cnoNyKH

Matepian naparpada gonomoxxke Bam:

» Mnpuragatv OCHOBHI BiJOMOCTi MPO opraHiYHi ConyKu;

» 3pO3YMITH NPUYUHU YUCIEHHOCTI OpraHiyHMX pevo-
BWH;

» nisHaTUCA NPO iCHYBaHHS CUCTEMATUYHOI HOMEHK/1A-
TYpY PEYOBWH;

» [I0NOBHWTW CBOI 3HAHHA NPO KiacudiKallito opraHiy-
HWX CMONYK.

Opraniuni cioxyxku. Bam Bimomo, 1o opraniy-
Hi peuoBuMHH — Ie cmoayku Kap6ony. Kpim
aTOMiB IILOTO eJIeMEeHTa, B MOJIEKYyJIaX OpTaHiu-
HUX peuoBmMH € aromu limporeny. Moaekynam
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LlikaBo 3HaTH
Kap6on €
YOTUPH-
BAJIEHTHUM

B yCix
CIIOJIYKAaX,
KpiM oKcumy
CO.

faraTb0X OpPraHiYHMX CHOJYK MICTATH Ie u
atromu Oxcureny, Hitporeny, rajoreuis, a me-
Akux — aromu Cyiaspypy, @Pocdopy Ta iH.
Mait:xe Bci oprafiusi peuoBIHU MalOTh MOJIEKY-
JapHy 0ynoBy. ToMy A5 HUX XapaKTepHi HEBUCO-
Ki TeMIepaTypu ILJIaBJIeHH i Kuminaa. BinabimicTs
OpPraHiuYHUX CIIOJYK Ma€ 3allax, IIOraHO PO3YUu-
HAETHbCA ab0 He PO3UMHAETHCA Y BO[i; IPU HATpi-
BaHHI BOHU 3aTrOPAIOTHCA a00 PO3KIASAIOTHCA.
Huni Bigomo mouan 20 MinblioHIB opramiuHmx
peuoBHMH. IX M0OYBAIOTH i3 TOPIOYHX KOIAJINH,
BUJILISAIOTH i3 POCJIMH, CUHTE3YIOTH yV XiMiuHUX
JabopaTopiax, BUPOOJISIOTh HA 3aBogax. Posmair-
TS OPTaHIYHUX CIOJIYK 3HAYHOIO MipOIO 3yMOBJIEHE
araTHicTiO aToMiB Kap6omy
® BUABJATU JOCUTH BUCOKY BaJIeHTHiCTH (il 3Ha-
YeHHS TOPiBHIOE YOTHUPHOM);
e yTBOPIOBATHM IPOCTi, MOABiIWHI Ta mOTpPiNHI

|
KOBAJIEHTHI 3B’ A3KU (—(|3— R =(|3— , =C=, =C-);
e cHoJiydaTHUCA OOWH 3 OZHUM Y JAHITIOTU Pi3HOI
[
OyZOoBU — HepO3TaIyKeHi (—(|J—(|J—(|J—(IJ—), pos-

raJysKeHi (—(:J—(:}—0:—0:—), 3aMKHeHi (—(:3—(:3—).
-6 R

3aMKHEHUH JIAHI[IOT Ha3UBAIOTh I[IUKJIOM.

Cepen opraHiuHMX PEYOBUH HaANOiIbIIIE ByTJIE-
BomHiB — cmoayk Kap6ony 3 I'izporexom.

YacTuHa OpraHiyHUX PEYOBUH Ma€ Mpusiajb-
Hi HA36U, HATIPUKJIAJ €TUJIEH, alleTUJIEH, ITTMOH-
Ha KHCJIOTA, OITOBA KUCJIOTa, €TUJIOBUIN CIUPT,
alleToH, TJIileprH. 3a TaKOI HA3BOIO He MOJKHA
3anucaty XiMmiuny opmyiy croayru. ¥ XX cT.
OyJI0 3aIIPOIIOHOBAHO KiJIbKa BapiaHTiB CKJIaJaHHs
XIiMIiYHUX HQA36 OPTaHiUYHWX peuoBMH. Hawrmmp-
IIIOTO0 BUKOPUCTAHHA HalyJa cucmemamuina
nomenxnamypa'. Ii pospobaeno MixHapogaUM

! TepMiH DOXOAWUTH Bij JATMHCHKOrO cjoBa nomenclatura — cucrema

Ha3B.
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coio3oM umcrtoi Ta mpukgaxuoi ximii IUPAC
(International Union of Pure and Applied
Chemistry). 3rigHo 3 Helo, KOKHill opraHiuHii
CHOJIYI[i HAZAOTh Ha3By (CHCTEMATHUUYHY), AKa
BKas3ye Ha CKJIaJ i 0yqoBYy il MOJIEKYJIN.

I3 mpaBmiaamMm Ta peKOMeHJAIisIMUW IIIOH0
CKJIaJlaHHS CUCTEeMaTWYHMUX Ha3B OPraHidyHUX
PEeUYOBMH BW O3HAWOMUTECh Ha YPOKax Ximii Ta
mig yac poboTH 3 MiAPYYHUKOM. 3a CUCTEMAaTHY-
HOIO Ha3BOIO CIIOJIYKU KOXKeH 13 Bac 3MOJKe CKJa-
ctu ii XiMmiuHy hopmMyy, 300pasuTu CTPYKTYPHY
bopmMyny MOJIEKYIN.

Knacudgikamia opraniuaux cmoayk. Opieuty-
BaTUCA y CBiTi OpraHiyHUX PEUYOBUH AOIOMAarae
ix wuaacudikamisa. [IBa cmocobu Kaacu@irarrii
npoingiocTpoBaHo cxemamu 1 i 2.

Cxema 1
Knacudikaisa croayk 3a iKicHUM (eJIeMEHTHHM) CKJIAIOM

OPrAHIYHI CMMOJTYKH

L N\,

ByrneBogHi OKCUreHoBMiCHI HiTporeHoBMicHi lfanoreHoBMicCHi
CH, CH,0, CH/N, C,H Hal,
(Hal — F, Cl, Br, I)

Cxema 2
Kaacudikanis crioayk 3a 0co0IMBOCTAMU 3B’ A3KY
mixk atomamu Kap6ony

OPrAHIYHI CNONYKHU

/v\

HacuuyeHi HeHnacuueHi Apomatununil
HH HH H< ,ClI H
H—(I:—(I)—H H—(I:—é—H L=C{ (I)
AR S Sy Fg g O
—C-C-— _ I ]
" 1 1 CH3_C=C_H H/C\ //C\H
HH CI:
H

! TepMiH IOXOAUTH BiJ 'PEIbKOTO CJIOBA aromatos — Imaxyyda pedoBHHA.
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LlikaBo 3HaTH

Haitpocrimum

MUKJIIYHIM

BYTJIEBOJHEM

€ IIUKJIOTIPOIIaH
CH,

N
H2C_CH2

Mosekyan HacuieHux CIOJIYK MiCTATH JIMIIIE
mpocTi 3B A3KU MixK atromamu KapOoHy, a HeHa-
cuyeHux — IIe i moABiliHi, moTpiliHi 3B’ a3KM. Y
MOJIEKYJIaX APOMAMUYHUX CIOJYK € KapOOHOBi
IUKJIV, B AKUX YHACJIIIOK YePryBaHHS IIPOCTUX i
MOABIAHUX B3B’A3KiB yTBOPIOETHCA 3aMKHEHa
eJIeKTPOHHA CHCTeMa 3 PiBHOMIpHO poO3mojije-
HOIO eJIeKTPOHHOIO I'yCTHHOIO" .

OpraHiuHi pe4OBMHYU TAKOK KJIACUPIKYIOTH 3a
6ydosor KapboHo8020 Lanytoza. Momeryau cuo-
JYK OJHOT'O THUITY MalOTh BiIKPUTUH KapOOHOBUIL
JIAHI[IOT — Hepoa3rajy:KeHuil abo posranyrKe-
Huii. CrooJyky iHIIOrO THUIIY CKJIAZAIOTHCA 3
MOJIEKYJI ITUKJIiYHOI OyZ0BH.

IIle ogauM KpuTepieM AJia Kaacudikalii opra-
HIiYHUX CHOJYK (3a BHUHATKOM BYIJIEBOIHIB) €
HasgBHICTH y MOJIEKyJIaX IIEBHUX I'PYI aTOMiB, AKi
Ha3WBAIOTh XAPAKMeEPUCMULHUMU, a00 PYHKYIO-
HaabHuMU, Tpynamu. Taka rpyna aToMiB 3yMOB-
JITO€ XiMiUHi BJIACTHBOCTI, IPUTAMaHHI CIIOJIyKaM
maHoro kJacy. Cepen OKCHUTeHOBMiCHUX OpraHiu-
HUX CIIOJYK BUOKPEMJIIOIOTH, HANIPUWKJAZ, KJac
CHUPTiB, KJac KapOOHOBUX KUCJIOT. ¥ MOJIEKYJIax
CIIUPTiB MiCTATHCA, KPiM BYTJIEBOJHEBUX 3AJIUIII-
KiB, rimpokcuabHi rpynu (—OH), a kapb6oHOBUX
KucJjoT — KapookcuiabHi rpynu (—COOH). MouJte-
KyJIu OeAKUX CIHOJIYK MalTh KiJbKa pPisHUX
XapakTepucTUUYHUX rpyn. Tak, y MOJeKyJIi
aminoorrroBoi kucsotu HyN—CH,—COOH € amino-
rpyna (—NH,) i kap6okcunbaa rpyna (—COOH).

OpraxiuHi cIOJYKH, MOJEKYJIU AKUX MiCTATH
coTtHi ¥ Tucsaui aromip Kapbony, HasuBaiOTh
sucoxomonexkyaaprumu. Kpoxmanab, 1meaw0s03a,
0iIKM € TPUPOSHUMU BUCOKOMOJIEKYJIIPHUMU
CIIOJIYKaMU, a MOJIieTHU/IeH HaJIeKUTDh A0 CHUHTE-
TUYHUX BUCOKOMOJIEKYIAPHUX CIIOJYK.

P To axux TUIiB (KJaciB) OPraHiuHUX PEUYOBUH
3apaxoBYIOTh CIOJYKY 3 (hopmysioro C,H,OH?

! TIpo me fitumersca B § 11.



Posriisremo BmpaBy, sSKa TiATBEPAKYyE 3maT-
HicTh KinTbKOX aToMmiB KapboHy pasom 3 aromaMu
IHIIUX eJIeMEeHTIiB yTBOpIOBAaTH OaraTo Pi3HUX
MOJIEKYJI, a OTKe, If OpTaHiYHUX PEUOBUH.

BIPABA. loBecTH, o icHye He meHwe 10 opraHi4YHUX CroJsyK, MOJIEKY/IN
SIKUX MICTSITb 4OTUPU aTOMKU Kap6oHy.

Po3B’s13aHHSA

Yorupu atromu KapOoHy MOMKYTH CIOJYyUYATHCS B HEPO3TaIyIKe-
HUU, PO3TATYKEHUN i 3aMKHEHUN JIAHIIOTH.

3amucyeMo pisHi KapOOHOBI JIAHITIOTH 183 TPOCTUMU 3B’ A3KaMU, a
TAKOK 3 OJHUM IIOABIMHUM 1 OZHUM IIOTPiHUM 3B’ A3KOM:

c-c-Cc-C  C=C c=C-C-C  ¢-C

C-C—C Cc-C c-C=C-C C-C
C C. c=C-C C=C-C-C
C-C-C C C-C=C-C

MoskauBi KapOOHOBI JIaHITIOrH i3 ABOMAa a00 TPhOMA IIOABIHHIMU
3B’A3KaMM, ABOMAa IOTPifHMMEK 3B’A3KaMMU YMU OBOMAa Pi3HUMU
3B’aA3KaMu — moABitiuuM i morpitinum. Kpim Toro, aromu Kap6omy
B MOJIEKYJIaX OPTaHIYHUX CHOJIYK MOKYTb OyTH CIIOJIYyUEeHi He JUIIe
3 atromamu 'izporeny, a if 3 aToMaMH iHIIUX €JIEMEeHTiB.

Ot:xe, cIOJNYK i3 woTupma aromamu Kapoouy B MoJieKyJ1ax Haba-
rarto OijbIle, HisK JecCATh.

P onumirs g0 aromis Kap6oHy B HaBemeHUX y
BOpaBi kKapOOHOBMX JIAHI[IOTaX HEOOXimHY
KinbkicTh aTomiB Iimporeny.

Buxonasmm ocTaHHe 3aBJAHHS, B OTPUMAJIN
CTPYKTYPHI (hOpPMYJIH MOJIEKYJ BYTJIEBOIHIB.

BUCHOBKH

Opraniuni peuosnan — ne cnoayku Kap6ony. Ix
YHCJIEeHHICTh 3yMOBJIeHA 3maTHICTIO aTomiB Kapoomny
YTBOPIOBATH MPOCTi, MOABiiTHI, MOTPiliHi KOBaJIeHTHI
3B’SI3KM i CIIOJIy4aTHCS B JIAHIIOTH Pi3HOI OyIOBH.

Yumao OpraHiYHUX CHOJIYK MAIOTh TPUBiaJdbHIi
HAa3BH, aje IJA KOKHOI iCHye cucTeMaTH4YHa
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Ha3Ba, fAKa BKa3y€ Ha CKJAJg i OyZOBY MOJEKYJIHN
CIIOJIYKH.

OpraniuHi peyoBHHM KJIacu(piKyIOTh 3a IKiCHUM
CKJIAJI0OM, OCOOJMBOCTAMHM 3B’A3KY MisK aToMaMu
KapG6ony, 6y10B0o0 Kap0OOHOBOTO JIAHI[IOTA B MOJIe-
kyai. Kpim Toro, ix moginsiors Ha KjIacHu 3a HasIB-
HiCTI0O B MOJIEKYJIaX NEBHUX XapaKTePUCTHYHHUX
(byHKLiOHAIBHUX) I'PYIL.

)

A WN P

. HasBiTb KinbKa BigMiHHOCTEN OpPraHivyHMX CNONYK Bif HEOPraHiYHKX.
. [OAACHITb, YOMY OpraHi4YHMX Pe4OBMH Habarato Gifblue, HiK HEOPraHiYHMX.
. AKi 03HaKN BMKOPUCTOBYIOTb A4/15 Knacudikalii opraHiyHUX cnofayk?
. [o aKkux TMniB (KNaciB) Hanexatb OpraHiyHi pe4oBMHM, WO MaloTb TaKi

dopmynu:
a) C3H8; r) CH3NH2,
6) C,H3Br; r) (CeH1008),
B) CgHg; 4) (-CH,—CH,-),?

. HaBeaitb npuKknag HacMyYeHOi OKCMIeHOBMICHOI OpraHiYyHOi CMONyKM,

MOJIeKy/ia K0T MiCTUTb OAMH aTOM Kap6oHy. 3anuwits ii XiMivHy popmy-
NIy Ta 306pasiTb CTPYKTYPHY M eNeKTPOHHY GOPMYIN MOSIEKYNN.

.Y 9Kin pevyoBWHIi — [NOKO3i, ETUNOBOMY CMUPTI YU aMiHOOLTOBIN KUC-

NoTi — macoBa YacTKa Kap6oHy Hanbinblia?

. OBYUCAITb FYCTUHY (H. Y.) | BIAHOCHY r'yCTUHY 3a BOAHEM ra3yBaToi Cnosy-

KW, MOJIeKyfla KO Mae CKOpoYeHy CTPYKTYpHY dopmyny CHF,—CHs.

Teopisa 6yaosu
OpraHi4yHUX CNonyK

Martepian naparpada nonomoxke Bam:
» [i3HaTucA nNpo Teopito 6ya0BU OpraHiYHUX CMONYK;
» CKNacTu yaABMIEHHA NPO ABULLE i30Mepii;
» nepeKkoHaTtucs, WO 6yaoBa MOSEKYN BMJIMBAE Ha
BN1ACTUMBOCTI PEYOBUH.

Teopia OymoBuU OpraHiyHUX CHOJYK. Po3miu-
PeHHA HaYKOBUX JMOCJIiIMKeHb i3 ximil, cucTemaTu-
3allisg ¥ TeopeTHWUHe OOI'DPYHTYBaHHS HaKOIIWUe-
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OnekcaHap Muxannosuy bytnepos
(1828—1886)

BugatHuin pocirncbKui Ximik, npogecop KaszaHchb-
Koro i lMeTep6yp3bKOro yHiBepcUTeTIiB, aKageMik
MeTep6yp3bKoi akagemii HayK. 3po6uB 3HaYHMI
HUX ocHOB. osicHMB siBULLYE i3oMepii Ta ekcnepu-
MeHTa/lbHO [10BIiB iCHyBaHHs1 i3omepiB. Hanucas
KAacuM4YHUIA Nigpy4YHUK 3 opraHivyHoi ximii. Ynepie
CUHTE3yBaB LyKPUCTY PEYOBUHY (I7IIOKO3Y) B 1a60-
paropii.

LlikaBo 3HaTH
Tepmin
«opraziuna
Ximis»
3aMPOIIOHYBAaB
y 1827 p.
IIBEIChKUN
yueHUun

n.-4. Bepiie-
Jiyc.

HOTO €KCIIEPUMEHTAJIbHOTO MaTepiaiy, BUSABJIEH-
HA CYTTEBUX BiIMiHHOCTell MiK opraHiuHuMmn i
HEOPraHiYHUMU PEeYOBUHAMMU CIPUSIINA TOMY, IO
Ha mouaTKy XIX crT. xiMisg opraHidHUX CIOJIYK
BHUOKPEMUJIaCh y CaAMOCTiHHY rajysb XiMiuHOi
HaAYKW — OpTaHiuHy ximiro.

3HAYHUU BHECOK Y PO3BUTOK Opra”Hiunoi ximii
3pobunu Himenpbki ximikm D.-A. Keryme i
A. Kouanbe, a TakoX IIOTIAHACBKUI XiMik
A. Kynep. ¥ 1857 p. BoHU IiNIIIU BUCHOBKY, III0
B Opra”iuHmx cruoaykax aromu Kapbory yoTupu-
BaJIEHTHI I CIIOJIyYalOThCA OJMH 3 OMHUM y JIaH-
mooru, a Kymep sampomnoryBas 300paskaTu 3B’ A3-
KU Mi’K aTOMaM¥ B MOJIEKYJIi pUCKaMU.

Y 1858—1861 pp. ®@.-A. Kekyine, A. Kymep i
pociicbkuii ximik O. M. ByTtisiepoB HesajaekHO
OIWH BiJ OJHOTO ONPWJIIOAHUIN BaKJIUBI TBep-
IoKeHHA, AKi cKJaau (GpyHIaMeHT Teopii OymoBu
OpraHiuyHHX CHIOJYK. YUYeHi po3yminu OymoBYy
PEYOBUH AK IIOCJIiIOBHICTH CIIOJTYUYEeHHSA aTOMIB Y
iXHiX MOJIEKyJIaX.

Hasoaumo ocHOBHI IT0JI0:KeHHS Teopii B cyuac-
HOMY TJIyMadYeHHi:

e y MOJIeKYyJiaX OPraHiYHUX PEYOBUH aTOMU CIIO-

Jy4eHi B IEeBHOMY IIOPAAKY BiAMMOBimZHO &0

BaJIEHTHOCTI eJIeMeHTiB;

11
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e BJACTUBOCTI OPraHIiYHMX PEUYOBUH 3aJIEIKATHh
He JIKIIle Big IXHLOTO CKJany, a i1 Bimg OymoBu
MOJIEKYJI;

e aTOMU i 'Pynu aTOMiB, IO MiCTATHCA B MOJeE-
KyJi, 3a3HAIOTh B3a€MHOTO BILJIUBY, SKHUI
mo3HavaeThbcA Ha (pismuHMX i XiMiuHMX Bjac-
TUBOCTAX PEUOBUH.
3rigwHo i3 miero Teopiero, 3a OyI0BOIO MOJIEKYJIN

MOJKHA CITPOTHO3YBATU BJIACTUBOCTI PEUOBUHU, i

HaBIIAKW — BJIACTUBOCTi PEYOBMHY BKa3yIOTh HaA

TeBHi 0c00JIMBOCTI OyHOBU Ii MOJIEKY.JI.

Teopia OymoBM OpramiuHMX CIIOJYK gaBaJja
3MOTry IepefdadyaTy iCHyBaHHA 0araTboxX HEBigO-
MUX PEUOBUH. Y CIIIITHI CHHTE3U TAKUX PEUOBUH
y XiMmiuHMX JabopaTopifx miaTBepAKyBaau mpa-
BUJIbHICTH CTBOPEHOI Teopii.

ITomanbIinii pO3BUTOK TEOPisa Oy10BU opraHiu-
HUX CHOJYK OTPUMaJia B IPAIlAX MOJJIaHJCHKOTO
ximika f. Baur-Todda i ppanmysskoro ximika
JK.-A. Jle Beas. I[Tux yueHUX BBayKaiOTh OCHOBO-
TIOJIO}KHUKAaMU BUEHHS PO IIPOCTOPOBY OYIOBY
MOJIEKYJI OPTaHIUHUX PEYOBUH, 3aJI€KHICTh BJIac-
TUBOCTE! PEUOBUH BiJ PO3MileHHA aToOMiB i
rpyII aToMiB y mmpoctopi. ¥ 1874 p. BoHU BIiepiiie
BCTAHOBUJIN, II[0 YOTHPU 3B’ A13Ku aTroma KapGony
3 iHMIMMHK aToMaMHU HaIIpaBJieHiI Big IeHTpa
TeTpaenpa, e mepedyBae 1eii aTom, 10 BEPIITNH.

Bararo BigKpuTTiB y rasysi opramiuyHoi Ximii
IIOB’A3aHO 3 iMeHaMM YKDPaiHCBKUX YYEHUX —
O. II. Enbrexosa, B. I1. fIBopcskoro, C. M. Pegop-
maTchKoro, I. fI. T'opbauescbkoro, O. B. Borarch-
koro, I. K. Mamnypesuua, JI. M. JIurTBunenka,
A. 1. Kinpianosa Ta in.

Teopia OymoBU OpPraHiUYHUX CIOJYK 3aBASIKU
BUKOPUCTAHHIO CYUYaCHUX METOJiB JOCJiIKeHHS
HEeBIIMHHO pPO3BUBaeThcsa. HuuHi Bimomo, 110 Ha
8]1aCMUB0CMI CNOLYK BNAUBAE He JUULe NOPAIOK
PO3MiULeHHA AMOMI6 Y MOJeKYLi, a i il zeome-
mpuuna (npocmoposa) gopma, po3nodin esex-
MPOHIB MIN AMOMAMU, 3MIUWEHHS CRLAbHUX
eJIeKMPOHHUX Nap, iHULi 0cOOAUB0CMI eNeKMPOH-
HOL 0y0o6u MONEKYTL.



Man. 1.
KynectepxHeBi
mogaeni
MoOJIeKyn
AVUMETUI0BOro
etepy (a)

1 eTMNoBOro
cnupTy (6)

Isomepia. Ko:xxua peuoBuHA Ma€e CBOIO XiMiuHy
dopmyay. A uu Moke ogHa (hopMyJa BigmoBima-
T IBOM a00 TPhOM peuoBHMHaAM? YUeHi Iiie B ce-
penunui XIX cr. maau cTBepAHY BiAIIOBiAL Ha IIe
3allUTaHHA U IOACHUJU IPUUYUHY iCHYBaHHSA
TaKUX PEYOBUH.

Bigomo, mro pumerusioBuii erep i eTHMJI0BUM
CIIMPT MaIOTh OJHAKOBUU CKJIaI; XiMiuHa (hopmy-
saa roxHOI cnonykn — C,HgO. Ilpore atomu B
MOJIEKYJIaX IIUX PEYOBUH CIIOJYYeHi B pisHIiH
mocJigoBHocTi (Maj. 1):

i i
H—(IJ—O—(F—H H—(II—(ll—OH
H H HH
AUMETUJIOBUH eTep eTUJIOBUH CIIUPT

-l

a 6

ITe symoBiioe BigminHOCTI y Qismunmx i Ximiu-
HUX BJIACTHUBOCTSAX CHOJYK. [{uMeTumyioBuii erep
3a 3BUYAHUX YMOB € Ta30M; TEMIIepaTypa KUIIiH-
HA cmonyku craHoButh —23,7 °C. Eruiosuit
COUPT — pifmHA 3 TeMIeparTypoi KUIiHHA
+78,3 °C. Etep He B3aeMoji€ 3 HATPieEM, a CIIUPT
pearye i3 mum metasiom (§ 14).

Cnonyku, IKi MarOTh OTHAKOBMI CKJIAI, ajie Pi3HY OyIOBY
MOJIEKYJ, HA3UBAIOTh isomepamul, a gABUINEe iICHYBaAaHHSA
TAKUX CIOJYK — i30Mepi€ro.

Izomepito, 3yMOBIeHY PiBHOIO MOCJIiTOBHICTIO
CIIOJIYYE€HHS aTOMiB y MOJIEKYJIaX, a TaKOXK Pis-
HAM pO3MIIeHHAM KpaTHMX’ 3B A3KiB y HHUX,

! TepMiH mOXOZUTH Bij IPeIbKUX CIiB iSOS — OZHAKOBWI, meros —

YaCcTHUHA.

2 To6To MOoABiHUX, MOTPifiHNX 3B’ ABKIB.
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Ha3uBalOTh cmpyxmypHow. JuMeTunoBuii eTep i
€TUJIOBUY CIIUPT — CTPYKTYPHIi i3omepu.

ABumie isomepii Bizxpus y 1823 p. Himelb-
kuii ximik FO. JIi6ix. Isomepisa € ogHiero 3 mpu-
YMH Pi3HOMAHITHOCTI ¥ YMCJIEHHOCTI OpraHid-
HUX CIIOJYK.

HeBnossi Bu HaBuuTecs mepeadavyaTii icHyBaH-
Hs i30MepiB, BU3HAYATHU iX KiJIBbKiCTh, CKJIAZATH
CTPYKTYPHI (hopMyIu IXHIX MOJIEKYJI i Ha3uBaTH
i CITOJTYKH.

BUCHOBKMH

CrBopeHHsI Teopii OyXOBU OPraHiYHUX CIIOJYK
CTAJIO BAKJIUBUM €TAIOM Y PO3BUTKY Ximii. 3riguo
i3 1i€ro Teopicro, aTOMHU CIOJYYEeHi B MOJIEKYJIaX Y
MeBHill MOCIiZOBHOCTI I 3a3HAIOTh B3aEMHOIO
BILINBY, a BJIACTHBOCTiI PEYOBUH 3aJIeKATh Bif
OyIOBM MOJIEKY.I.

Teopia OymoBU OpraHiyYHUX PEYOBHUH Jaja 3MOTY
MOSICHUTY BJIACTUBOCTi 6araTb0X OpPraHiYHUX CIIO-
JYK, IepeadavyuT MOKJINBOCTI JOOYBAHHS HOBUX
PeYoBMH.

Cromykn, ki MaoTh OTHAKOBHUII CKJIAM, ajie pis-
HATHCA 3a OYIOBOIO MOJIEKYJ, HA3MBAIOTh i3oMepa-
MM, a ABUIIE iCHYBaHHS TAKUX CIIOJYK — i30Mepi€ro.

8. ChopmyntonTe OCHOBHI NMOSIOXKEHHS Teopii 6yA0BW OpPraHidYHUX CMONyK.
9. 3a matepianamu 3 iHTepHeTy abo iHWKUMK Jxepenamu iHbopmallii nia-
roTyMTe NOBIAOMNEHHS MPO OAHOMO 3 BITYU3HSAHMX YHEHMX, IMEHA AKMX
3ragaHo B naparpadi.
10. Jo6epiTb KiflbKa C/OBOCNOAYYEHb ANS MPaBUIbHOIO 3aKiHYEHHS
peyveHHs s Toro o6 onucat 6yA0BY MOJIEKYJIN OPraHiyHOi PeYOBM-
HU, MNOTPIGHO 3HATH...».

a) CKNag MoneKynu;

6) NOCNiAOBHICTb CNOMlyYEHHS aTOMIB Y MOJIEKYNI;

B) PO3MilLIEHHS aTOMIB y NPOCTOPI;

14
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r) TemnepaTtypu nnaBfieHHS | KUMIHHA PEYOBUHMU;
XiMi4Hi BNacTUBOCTI pe40OBUHU;

[1) eNeKTpoHeraTMBHOCTI aTOMIB.



11. AKi cnonyky Ha3nBaloTb isoMepaMn? Yu € isomMepamm CNoSYKU 3 TaKu-
MK dopMynamu:
a) CoHy i CoHg;
6) CH;Cl i CHCl3;
B) CH;—CH,—CH,—OH i CH3—(I:H—CH3?
OH
12. OxapaKTepu3ynTe XiMidHi 3B’93K1 B MOJIEKY/Iax i30MepPIiB — AUMETUIO-
BOro eTepy Ta eTMI0BOro cnupTy. 3B'930K MiXK AKUMWU aTOMaMM B KOXK-
HiM MONeKyni € HanGIiNbLL NOASPHUM?

XiMiYHUN 3B'A30K
B OpraHi4YHMUX cnosyKax

Martepian naparpada gonomoxxke Bam:

> 3'acyBaTu, AKi TUMK XiIMIYHOIO 3B’SI3KY peanisyloThes
B OpraHiyHUX cnonykax;

» MNOrMUGUTU CBOI 3HAHHSA NPO KOBAJIEHTHUN 3B’'A30K;

> 3p03yMITU 0COGNMBOCTI KOBAJIEHTHUX 3B'A3KIB MiX
atomamu Kap6oHy.

Bupuaroun ximiro, B O3HAMOMUJINCS 3 HOH-
HUM, KOBaJeHTHUM, BOAHeBUM 3B a3KoM. B
OPTraHiYHUX CIIOJYKaX pPeasisdyloThCs BCi IIi Tunm
3B’ A3Ky. Haii6ibI1 momupeHM € KOBaJeHTHUNA
3B’A30K, OCKiJIbKM Maliyke BCi opramiuxi cmosry-
KU CKJIAZAIOThCA 3 MOJIEKYJ, a B HUX aTOMHU CIIO-
JyUeHi caMe TaKuM 3B’ A3KOM.

KoBaxeurHuii 38’ 130K. Bam Bimomo, 1110 KOBa-
JIEHTHUI 3B’SI30K BUHHUKAE Mi)K JBOMa aToOMaMU
BHACJiJOK YTBOPEHHS OfHiel ab0o KiJIbKOX CIIiJIb-
HUX eJeKTPOHHUX IIap 3a PaXyHOK HecIIapeHuX
esleKTpoHiB'. MOPMYBaHHIO TAaKUX Iap Iepeiye
TepeKpuBaHHA BiAmoBigHUx opbitaseii. OpbiTa-
JIi MOXKYTh IePEeKPUBATUCS 3 YTBOPEHHIM:

e 00Hi€l cninvHOI 0iNAHKU, SAKY IIepeTHHAaE

JiHid, 1110 3’€AHYE IEHTPU aATOMIiB;

! Icrye immmii MexaHi3M yTBOpPeHHS KOBAJIEHTHOTO 3B’ A3KY (c. 158).
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Man. 2.
KynecTtepykHeBi
mogaeni
MOJIEKYN
BYIrN€BOJHIB

16

e 060x cniavHuXx 0iNAHOK, PO3MIIIIEHUX 3 TPOTH-
JIeKHUX OOKiB Bifl ykasawnoi JiHii.
Ymeopennsa xoéanenmuux 36’a3Kieé 3a yuac-

mio amomié Kap6ony. B opraniuHux peyoBUHAaX

aromu KapOoHY MOKYTH CIIOJIYYATHCS 3 iHIITMMU
aToMaM¥ TPOCTHUMM, IMOABIHHUMU, IMOTPiAHUMI
3B’a3kamu (maJj. 2). ¥ nux peuoBuHax KapOon
yotupuBajdeHTHU. Take 3HAUEHHA BAaJEHTHOCTI

MOKJIMBE, AKIIO aTOM Ma€ YOTUPU HecHapeHi

eJleKTpoHU. 3rigHo 3 rpadiyAmM BapiaHTOM

eJIeKTPOoHHOI hopmysiu aroma Kapbony

2p
.
1s

Yy HBOMY € JIMIIe OBA TaKUX €JIeKTPOHU. Y
9 KJaci Bu gisHasmcs, 10 IPY HOTJIMHAHHI aTo-
moMm KapbGony meBHOI mopiiii exeprii oguH i3
2s-eIeKTPOHIB IIePEXOAUTH Y BiTbHY p-opOiTassb,
i KiTbKicTh HecmapeHUX eJIeKTPOHIB 3pocTae 1o
YOTUPHOX:

/EIN 2p
T T

\
J?‘o

CH, C,H, CaH,

Y MoJseKygax HaCWYEeHUX BYIJIEBONHIB —
metany CH, Ta 1ioro romMoJIoriB — KOMKHUN aToM
Kap6oHy yTBOpIOE 3 iHIIMMM aTOMaMU YOTHUPU
mpocTi KoBaseHTHi 3B’as3ku. Ilpm yTBOpeHHI
TaKoro 3B A3KYy eHeprii 2s- i Tpbox 2p-eseKTpo-
HiB aToma Kapbouy BupiBHIOIOTHECA, a iXHi 0p0i-
Tayi HaOyBalOTh OAHAKOBOI ()OPMU — HECUMET-
puunoi Bicimku. HoBi opb6itani opieHTyIOTHCS
onHa BimmocHOo oxgHol mig kyramu 109,5° (mau. 3)



Man. 3.
lMepeKpuBaHHS
opbGitanen

y MOneKyni
MeTaHy

109,5°

¥ IIepeKpUBaIOThCA 3 TAKUMU CAMUMHU OpOiTas-
mu immoro aroma Kap6omy Ta/a6o i3 s-opbitamus-
mu artomiB IigporeHy. YTBOPHOIOTHBCA MIPOCTi
38’asku’ C—Ci C—H.

Moxnekynu ereny C,H, Ta #oro romoJorie
MicTaTh oguH noaBiiHMi 38’ a30K C=C. ITpu yTBO-
peuHi Takoro 3B’ A3KYy 2s-opbiTasb i aBi 2p-opbiTa-
Ji KoykHOro aroma KapOoHy 3MiHIOIOTH CBOI
dopMu Ha OTHAKOBY (TeXK HECMMETPUYHOI BiciMm-
KU) ¥ posmimnyroTbes mig kyramu 120°. OgHa 3i
3MiHeHHuX opOiTajiell IepPeKPUBAETHCA 3 AHAJIOTiU-
HOI0 opOiTasto iHmoro aroma Kap6omy:

Tpeti p-opbiTani o6ox aromiB Kapbony 36epira-
10Th (DOPMY, Opi€HTAIlil0 B IIpocTopi. IX B3aeMHe
IepeKpPUBAHHA BiI0OyBaeThCA Ha JBOX TiITHKAX —
Hapm i mig sgimiero, AKa 3’€qHYeE IEHTPU ATOMiB
Kapb6omny:

! TIpocTuii 38’ A30K HA3UBAIOTH G-3B’A3KOM (G UMTAETLCA «CUTIMAa» ).
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Omxe, moasitinuii 38’130k C=C mae gBa Heox-
HAKOBi CKJAQOHWKWN, OAWH i3 SAKUX € IIPOCTUM
3B’A3KoM. [Ipyruii CKIaJHUK' MOXKe JerkKo pyii-
HyBaTUCH IiJ yac XiMiyHUX peakiii (§ 9).

IToxioui smimm opbGitameit aroma KapbGowny,
ame jwurie aBoxX (2s i 2p), BimOyBaioTbcA Tpu
yTBOpeHHi morpitinoro 38’ aA3ky C=C, AKuii HaAB-
Hu# y mosekysnax etuny C,H, i fioro romosoris.
IIi op6iTami, amMiHuBIIN cBOI (hopMU Ha OTHAKO-
BY (HecuMeTpPUUYHOI BiCiMKM), OPI€HTYIOTHCA i
kyTom 180°. JlBa eJIEKTPOHM KOKHOTO aToMa
Kapbony mepebyBaioTh y 3MiHeHUX opbOiTamiax i
0epyTh yJacTh B YTBOPEHHI ABOX MPOCTUX 3B’ A3~
KiB; OAMH i3 HHUX peayli3yeThCsa MisK aToMaMu
Kap6ony:

c« 1@ ©

OBa iHmMux eJeKTpPoHU KOKHOro aroma Kap6o-
HY 3aJUIMIAI0THCA Y IBOX p-OopbiTaasax i 3yMOBIIIO-
IOTh JPYTruUil i Tperili CKJIAJHUKUN IOTPiAHOTO
3B asky C=C:

H—C-CH

o -
A

H €

—

KoxxHuii i3 1mux CKJIaZHMKIB IIOCTYIIAETHCS 3a
MinHicTI0O TpocToMy 3B’sa3Ky. Tomy etun C,H,
(HC=CH) y BigmoBigHux XiMiuHHX peakIiax
IIePeTBOPIOETHCA HA HACHUYEHI OpraHiuHi cmmoJry-
ku (§ 10).

Takum umaOM, 3B’ 3K C=C i C=C yTBOpeHi
Pi3HEMU CKIaTHUKAMUS,

IHonapuicms 36’a3ky. 1Lla xapakTepucTura
KOBAJIEHTHOTO 3B’S3KYy IIOB’sI3aHa 3 eJIeKTPOHe-
raTuBHIiCTIO aToMiB. Bu 3HaeTe, 1110 3B’ 30K MiK
OJHAKOBUMU aTOMaMU € HEIOJISIPHUM, a MiK pis-

! Mloro HazBa — m-3B’A30K.
2 TTonBifiHMIT 3B’ A30K CKJANAETHCA i3 G- i 1-3B’A3KY, a HOTPiHHUH — i3
0-3B’A3KY i ABOX 1m-3B’sA3KiB.
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HUMHU — $SK IPaBUJIO, HMOJAPHUM. ¥ APYyroMy
BUMNAIKY OJHA UM KiJIbKA CIiJIbHUX €JIEKTPOHHUX
map sMillleHi 1o aToMa OiJIBIIT eJIeKTPOHEeraTuB-
HOTO esiemenTa. lleit aTom HaOyBae YacTKOBOTO
HeraTUBHOTO 3apany (6—), a iHmuit aTtoMm — Yacr-
KOBOT'O IIOBUTUBHOTO 3apany (0+). Hampsamox
3MimIeHHA eJeKTPoHHOI napu (abo eJleKTPOHHOI
T'YCTUHU) IOKA3YIOTh CTPiIKOIO:

H H
[5+ 8- I
H—(ll— Cl H—(l,“, —Cl1
H H

Yum OiabIlla PisHUIA eJIeKTPOHeraTHBHOCTEH
aTOMiB, TUM OiJIBINI IOJAPHUM € 3B’SI30K MiK
HUMU. S3HaUHA MOJAPHicTh 3B’ 13Ky O—H y moute-
kyxai omroBoi kmcsotu CH;COOH symoBiioe ii
€JIEKTPOJIITUUHY JMCOI[IiaIlil0 Y BOZHOMY PO3UMHI.

Mouumit 38’s130k. Bam Bimomo, 1o fiomHm i3
MPOTUJIEKHUMY 3apALAMU CIIOJIYYalOThCSA OJUH
3 omHuM. Tak BuUHUKAae HOHHHI 3B’A30K. Bin
IOCUTH MiITHUIA.

OpramiuHumX CHOJYK, AKi CKJaZamoTbcd 3
WoHiB, my:Ke Majgo. Maike BCi BOHU € COJIAMM.
Cepen Hux — coJi xapbouoBux kKuciaor (§ 19),
aminorucyor (§ 28). Opraniuui cmoaykum, Mo
MaloTh HOHHY OyZ0BY, — TBepAi peuoBuHu. Bijb-
ITiCTh iX POBUYMHSETHCSA ¥ BOMI.

Boauesuii 38’ a30k. [leit Tum ximiuunoro 38’ a3-
Ky peajisdyeTbCA MiK MOJEKyJaMMU, B SAKHUX
atromu l'imporeHy cmoayueHi 3 aTomMaMuW HaM-
€JIEKTPOHEeTATUBHIINNUX ejieMeHTiB — dDiyopy,
Oxcureny, Hitporeny. Bu 3maere, 1110 BogHeBi
3B’A3KU iCHYIOTH Mi)K MOJIEKYJaM1 BOAU, CIIUP-
Ty, OIITOBOI KHCJIOTH, a TAKOYK Yy BOIAHOMY pPO3-
YMHI Mi’K MOJIEKYyJaMU BOAU Ta MOJIEKYJIaMu
Oyab-sKOi 3 HasBaHUX cHOJYK. lleit 3B 30K
HO3HAYAIOTh TPhOMAa KpanmKaMM MiK BigmoBim-
HUMU aTOMaMMu:

85— o+ 85— 8+ 68— o+
- 0=—H -  O=<-H - O=<—H: -
e ol el
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13.

14.

15.
16.

17.

18.

20

Xoua BOgHEBUH 3B’ A30K 3HAUHO CJIAOKIIINI 3a
KOBaJIGHTHUN 1 MOHHUH, BiH iCTOTHO BILIMBAaE Ha
¢isuuni Bractusocti pevoBun. Kpim Toro, 38’s-
30K IIHOTO TUNY Oepe yuacThb Yy (hopMyBaHHi 0c00-
JINBOI OYTOBU MOJIEKY.JI OiJIKiB.

BUCHOBKMH

XapaKTepHUM IJisi OPTaHiYHUX CIIOJYK € KOBa-
JeHTHUN 3B’A30K. BiH yTBOprO€ThCSA BHACTITOK
00’eMHAHHSA HeCIIapeHMX eJIEKTPOHIB ABOX OHA-
KOBHMX a00 pi3HMX aTOMiB y CINJIbHi eJeKTpPOHHi
mapu.

Atomn Kap6oHy MOKYTH CIIOJyYaTHCS 3 iHIIM-
MH aTOMaMH IPOCTHM, NMOABIHHUM, MOTPiHHUM
KOBAJICHTHUMMU 3B’sI3KaMHu. ¥ MOJIEKyJIaX OpraHiu-
HUX CIIOJIYK iCHYIOTH SIK IOJISIPHI, Tak i HemoJapHi
KOBAJICHTHI 3B’ A3KMU.

Honnnii 38’430k peatisyeThCsa B COJISIX OpraHiu-
HUX KHCJIOT, 2 BOMHEBUIl — y cIHpPTax, KapOOHO-
BUX KHCJIOTAX, OijaKax.

AKi TUNKU XIMIYHOrO 3B’A3KY iICHYIOTb B OpraHiyHMx CnosiyKax? 3B'a3Ku
AKMX TUNIB € AOCUTb MiLLHUMMN?
MosICHITb, SIK YTBOPIOETLCS Mix aToMamun Kap6oHy:

a) NPOCTUM KOBaNEHTHUI 3B’A30K;

6) NoABIMHWIN KOBaNEHTHWUN 3B'A30K;

B) NOTPIMHWIK KOBa/NEHTHUIN 3B’30K.
OxapaKTepu3ayinTe KoBaNeHTHI 3B’A3KK B MosieKy/i nponeHy CsHg.
MonapHiCTb IKOro 3B’A3KY Hanbinblla, a aKkoro — HawmeHwa: C—Cl,
C-0,C-F, C-S7?
Y HaBefeHOMY Nepeniky BKaXKiTb CMOMYKKU 3 MIOHHUM 3B’A3KOM: 6pOMO-
METaH, rigporeH xnopua, KanbLin Xx0pu, oLuTOBa KMCNOTa, HaTpin aue-
TaT, eTaHo/.
Yum Bigpi3HAETLCA BOAHEBUIM 3B’I30K Bif KOBaneHTHoro? 306pasitbh
[Ba BapiaHTX CMONYy4YEHHS MOJIEKYIM BOAM 3 MOJIEKYNOK METaHoy
CH50H BoAHEBUM 3B’I3KOM.



Po3B’A3yBaHHA 3apau4
Ha BUBEAEHHS XiMIYHOI
dopmynu pevyosuHu (1)

Martepian naparpada gonomMoxxe Bam:

» BUBECTU GOPMYIY CMOSYKM 33 MAacOBUMM HacTKaMu
€/1IeMEHTIB;

» 3’5cyBaTu BiAMIHHICTb iICTUHHOI GOPMYN PEYOBUHM
BiJ HAMMNPOCTILLOI.

Y maparpagi pos3raAgHYTO KiJbKa THUIOBUX
3aJlauy Ha BUBeJeHHA (OPMYJI OPraHiYHUX CIO-
JIYK 32 MACOBUMU YacTKaMu ejemMeHTiB. Crocobu
iX po3B’sg3aHHSA MOJKHa 3aCTOCOBYBATH 1 mJId
HEOpTraHiuYHMX PEYOBUH.

Posp’s3yBaTu 3amaui HE0OOOB’A3KOBO TakK, AK
3aIlPOIIOHOBAHO B MiAPYUYHUKY; B MOsKeTe obpa-
TH AJIA I[HOTO BJIACHUM IIJIAX.

Ilepmri aBi 3amadi € JOCUTH IPOCTUMU i I'PYH-
TYIOThCA Ha 3HAHHAX 1 BMiHHAX, 3100yTHUX BaMU
paHite.

3A[A4YA 1. BuBectn ¢opmyny OKCUreHOBMICHOI OpraHi4HOi CrosyKu,
SIKLO MacoBa 4YacTka Kap6oHy B Hin ctaHoBUTb 37,5 %,
a ligporeny — 12,5 %.

HaHo:

C,H,0,

w(C) = 37,5 %
wH)=12,5%

C,H,0, —?

Po3B’si3aHHs

1. O6uncaroemo MmacoBy yacTKy OKCUTEHY B CIO-
JIYIIi:

w(0) =100 % — w(C) — w(H) =
=100 % — 37,56 % —12,5 % = 50,0 %.

2. Po3paxoByemMoO CHiBBifHOIIIEHHA KiJbKOCTeMH

PEeYOBMHU eJIEMEHTIiB Y CIIOJIYIli, a OTKe, i CITiB-
BiTHOIIIEHHA 3HAYeHb BiANOBiMHUX iHAEKCIB y
ii hopmyi.
Hexaii maca oKCUTeHOBMiCHOI OpraHiuHOi cI10-
ayku craHoButh 100 r. Toxi maca KapGouy B
Hi## mopiBuioe 37,5 r, Iigporemy — 12,5 1, a
Oxcureuny — 50,0 r.
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x:y:z2=n(C):n(H):nO)=
_mC)  mH)  mO) _
M(C) " M(H) ° M(O)
37,5 12,5 50,0

= : : =3,125:12,5: 3,125.

12 1 16

3. 3HaX0AUMO (POPMYJIY CIIOJIYKI.

Iugexcu B XimiuHiit opmysti MaroTh OyTH ITiIH-
MH YHCJIaMM, YacTO0 — HAWUMEHIINMH 3 YCix
MOJKJINBUX. SBAXKUBIIIN HA Ile, TiJIMMO BCi unciia
B O0OyTOMY CHiBBiZHOIIIEHHI Ha HalMeHIIe
(3,125). Orpumyemo:
x:y:z2=1:4:1.

®dopmysa cnonyku — CH,O. Taky dopmymny
mae metanos CH;OH.

Bignosigb: CH;0H.

SK1mo npu pos3B’A3aHHI aHAJOTIYHUX 3aaU BU
OTPUMAETE, HAIIPUKJIAM, CIIiBBiTHOIIIEHHS iHIEK-
ciB y ximiuni#t popmyuri 1,0 : 1,5, To KOKHE UMCIIO
moTpiOHO mMOMHOKUTH Ha 2 (iHIeKcu KOpiBHIO-
BaTUMYTh 2 i 3), a AKINO — CIiBBiAHOIIIEHHA
1,00 : 1,33 a6o 1,00 : 2,66, moMHOXKTe ynrcaa Ha
3 (iugekcu cTaHOBUTUMYTH 3 i 4 abo 3 i 8).

3A[JAYA 2. BuBectn ¢opmyny ByrneBOAHIO, B SIKOMYy MacoBa 4YacTKa
FigporeHy craHoBuUTbL 18,2 %.

HaHo:
CxHy

w(H) = 18,2 %

C,H, —?
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Po3B’a3aHHs
1. O6uncaroeMo MmacoBy uacTKy KapOoHY B CIIOIYITi:

w(C) =100 % — w(H) =
=100 % — 18,2 % = 81,8 %.
Omxe, vy KoskHuX 100 T pedoBMHHM MiCTUTHCSA
81,8 r Kap6onyi 18,2 r I'inporeny.

2. PospaxoByemMoO CHiBBiZHOIIIEHHA iHIEKCiB y

dopmysi ByryieBogHIO (CIIiBBiZHOIIEHHS KiJb-
KOCTell PeUYOBUHU €JIEMEHTIB):
x:y=n(C): n(H)=
_ mC)  mH) _ 81,8 18,2
- M) MH) 12 1
=6,82:18,2.




3. 3HaxoauMo (POPMYJIy CIIOJTYKHU.
Hinnmo obuaBa uwmcsaa B JoOYTOMY CIIiBBimHO-
ImeHHi Ha HaiimeHIe (6,82). OTpumyemo:

x:y=1:2,67.

s Toro 1100 y cuiBBigHOIIIEHHI OyIu HAlIMeH-
1i il ymesa, IOMHOMKMMO OOMABA YHCJIa Ha 3:
x:y=(1-3):(2,67-3)=
=3:8,01~3:8.
®opwmyina Byriesoguio — CsHg. Tary dopmyry
Mae ImPOoTaH.

Bignosigb: C;Hsg.

3a MacoBMMH YAaCTKaMU €JIeMEeHTiB Yy CIIOJYIIi
3HAXOIATH 11 Hallnpocmiwy ximMiury opmMyay, B
AKINA iHmeKcu HaWMeHIMi 3 ycix MoKJIuBux. [aa
TaKUX CIOJYK, AK, HampukJjazn, meran CH,, na
(opmMysa BoAgHOUAC € CIIPABIKHBOIO, ab0 iCMuH-
Homw. [lyis etury Harinpocrimia opmyna — CH, a
icruana — C,H,. [lna BuBemeHHsA icTuHHOL (hop-
MyJU PEYOBUHU HEOOXiTHO AOAATKOBO 3HATHU Ii
MOJIAPHY Macy abo martu inmri gauxi (§ 7).

3A[JAYA 3. 3HanTn hopmyny ByrneBojgHI0, IKLO MacoBa YacTKa Kap6oHy
B HbOMY cTaHOBUTL 85,7 %, a MonsipHa maca — 56 r/mMob.

HaHo:

C.H,

w(C) = 85,7 %
M(C.H,) =

= 56 r/Mo0JIb
CH,—?

Po3B’3aHHs
1-ii cnoci6
1. O6umca0eEMO MacoBy 4acTKy [igporeHy B cio-
JIYIIi:
w(H) =100 % — w(C) =
=100 % — 85,7 % = 14,3 %.
Omxe, vy KoxxkHUX 100 r cmonykm MicTHUThCSA
85,7 r Kapbonyi 14,3 r I'inporeny.

2. PospaxoByeMoO CHiBBiZHOINIeHHA iHAEKCIiB y
(opmyni ByrsieBogHIO (CIiBBimHOIIIEHHA KiJb-
KOCTell peYOBUHU €JIEMEHTiB):

x:y=n(C): n(H)=
m@C) ., mH) _ 85,7 14,3 _
M(C) " M(H) 12 - 1
=7,14:14,3~1: 2.
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Byrnesogsio 3 popmynoio CH, He icHye; oTpuMma-
Ha hopMyJa € HalIIPOCTiIIoio, aje He iCTUHHOIO.

. 3Haxopumo ictunHy Qopmyrny cuoayku C.H,.

Bona kparna naitnpocrimii: C,H, => (CH,),.
M(C,H,) = M[(CH,),] = zM(CH,) = 56 r/mos.
3Bigcu
_ M(CH,) 56
~ M(CH,) 14
Ictuana dpopmyna cnoayrku — (CH,),, a60 C,Hg.

=4.

2-1t cnocib

1. O6uncaioemo macy Kap6ouy B 1 MoJb ByTJIeBOI -

HIO, TOOTO B 56 T CIIOJIYKH, 32 MACOBOIO YaCTKOIO
eJeMeHTa:

m(C)=56Tr- 0,857 — 48 1.

. 3HaxXoouMO KiJbKicTh peuoBuHuU KapObomy B

1 MoJIb BYTJIEBOIHIO:
n(C) = m(C) 48

= M(©C) 3 4 (MOJB).

3. Obuunca0eMo Macy i KiabKicTh pevoBuHu ['izpo-

reHy B 1 MOJIb BYTJIEBOJHIO:
m(H)=56r—-48r=8r;

_mH) _ 8
"= p@ T 1T

®opmyna Byraesogaoo — C, Hg.

=8 (MO0Jb).

Bignosigb: C,Hg.

BUCHOBKMH

®dopmysry opraHivHOI CIOJIYKM MOKHA BUBECTH
3a MAacCOBHMH YacCTKaMH eJIeMeHTiB. 3HalileHa B
Takuil cmocié ¢gopmyna € Haiimpocrimor. [las
nmepeTBOPEHHs il Ha icTUHHY (POPMYJTy BUKOPHCTO-
BYIOTHh MOJATKOBiI JaHi MpPoO CIOJYKY, 30KpeMa
ii MOJIApPHY Macy.

19. Lo TaKe HannpocTiwa dopmyna, icTUHHa dopMysa cnonykn? Haseaditb
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NpUKNaz BYrneBOAHIO, A5 GKOro Li pOopMynu: a) pi3Hi; 6) 04HaKOBI.



20.

21.

22.

23.

24.

25.

26.

3a pesynsrataMu XiMiHHOrO aHanidy BYIeBOAHIO OTPUMaHO dopmyny
CHs. fKa icTuHHa popMmyna L€l crnonykn?

BuBenitb popMyny HaMMpoCTILLOi 3a CKNaA0M HITPOreHOBMIiCHOI opra-
HiYHOI CMOJYKM, SKLLIO MacoBa YacTka Kap6oHy B Hin ctaHoBUTL 38,71 %,
a ligporeHy — 16,13 %. 306pasiTb CTPYKTYpHY HOpmMyny MONeKynu
CMONYKM.

fAKa dopmMyna BYrfeBOAHIO, AKLLIO MacoBa YacTka KapOoHy B HbOMY
84 %7?

3Hangitb Gpopmyny ByrneBoaH0, B SKOMY criBBigHOLWEHHS Mac Kap6o-
Hy i FigporeHy ctaHoBuTbL: @) 3:1; 6) 4 : 1. (YcHo.)

BuKoOHaWTe po3paxyHKu 415 BYrNEeBOAHIO | 3aMOBHIiTb TabAMLIO:

E| W(E),%, | M(E), m(E) |n(C):n(H)|MHOX-| IHAEKcH Han-
abo m(E) [r/monb M(E)’ HUK B XiMiYHIl |NpocTiwa
y100r a6o n(E) dopmyni |popmyna
CMNONYKH, T Mo CMONyKu
C| 837 1- 3
H

Yu icHye pevoBMHa 3 BUBEEHO HANMPOCTiLOo Gopmyno? AKLLO Hi,
TO KOO € iCTMHHA popMyna PeYoBUHU?

Busenitb GopmMyny cnonyku, KLWO i MoneKyna MictTuTb atom Kap6oHy,
atoMm enemMeHTa VI rpynu n atomu lligporeHy, a MacoBi 4YacTKM NepLumnx
[IBOX efleMeHTIB CTaHOBNATb BignoBigHo: a) 3/8 1 1/2;6) 1/4 i 2/3.
306paziTb CTPYKTYPHIi GOPMYNN MOAEKY CMONYK.

CKnagaitb 3aaavy Ha BUBeAEHHA GOPMYIM OLTOBOI KMCNOTM 332 MacoBMU-
MW YacTKaMu efleMeHTiB. Y1 NoTpibHO fodaTi B YMOBY 3aadi 3Ha4€eH-
HSl MONISIPHOT MacK cnonyku? BianoBigb o6rpyHTymTE.
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po3aia

ByraeBogHi

Ileit posais mpucBAYEHUN BYTJIEBOAHAM — CIIO-
aykam Kapb6ory 3 Iigporemom. Taki cmomykm
MiCcTATHCA B IPUPOSHOMY Tasi, HapTi. Boru ciy-
TYIOTh TAJIUBOM, NAJIbHUM, CHPOBIHOIO B PiBHUX
BUPOOHUIITBAX.
ByrieBogHiI CTaHOBJIATH OCHOBY OpPraHiuHOI
ximii. OmHe 3 03HaUEHD ITiel raaysi XxiMiuHoI HAayKHU
TaKe: OPeaHiuHa Ximis — Ximis eyzae600Hi6 ma ix
noxioHux. IloxigHWUMM Ha3WBAIOTh MTPOAYKTHU
s3amimnienHs aTroMmiB I'igporeHy B MoJIeKyJIax ByTJIe-
BOJHIB HA ATOMHU iHIIIUX €JIEMEHTiB a00 IPYIH CIIO-
ayuenux aromiB (—-OH, -COOH, -NH, ra in.).
SarampHa Qopmysa ByraeBoguis — C,H,,. IIi
Byraesoani CIOJIYKY TIOJIAIOTH HA ABi rpynu — 3 BIIKPUTUM
CH, i 3aMKHeHUM KapOOHOBUM JIAHIIIOTOM y MOJIEKY-
Jax. IcHye Tako:K IX IOmiJ 3a OCOOJIMBOCTAMU
3B’A3KYy Mixk aromamu KapOony (cxema 3).

Cxema 3
Kaacudikaiia ByraeBognis
3a 0COOJIMBOCTSIMM 3B’I3KY Misk aromamu KapGony

BYIMEBOAHI
HacuueHi HeHnacuueHi ApoquMqu
AnKaHu ANKeHH ANKiHM ApeHun
H
1
ll-I III |;i l;l I;I N H H\C/C\\C’H
S S o S XV I N G
H H HCH H- \Cé ~H
/|\H I
H H
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AnkaHu

Man. 4.
Macwra6Ha
Mopaeb
MOJIEKYNH
MeTaHy

Martepian naparpada nonomosxke Bam:

> 3'AcyBaTu, SKi BYrneBOAHI Ha3uBaloTb ajlkaHaMu;

> OTpMMaTU BiJOMOCTI NMPO i30Mepito anKaHi.,

» CKNlagaTtu CTPYKTYPHI GOPMYIN MONEKYN alKaHiB;

> HasMBaTW allkaHW 3a npaBWlaMKU CUCTEMATUYHOI
HOMEHKNaTypu.

Crkamang mousexkyn. Bu 3HaeTe, 1o HaWmpocTi-
MM Hacu4yeHUM ByrJeBogHeM € meran CH,
(man. 2, 4). Bim 3amo4yaTKOBY€E TOMOJIOTiUHUNA
pPAm, 10 IKOT0 3aPaX0BYIOTH CIIOJIYKH 3 (hopMmyia-
mu Cy,Hg, C3Hg Ta 6araro inmux. Bam Bizomo, 1o
TOMOJIOTiUHUY PAJ — IIe PAL OPTaHIYHUX CIIOJIYK
(romoJioriB), MOJEeKyJau AKUX MOAiOHI 3a Oymo-
BOIO 1 PiBHATHCA Ha OMHY a00 KiJbKa IpymI aTOMiB
CH, (Tak 3BaHa roMoJIOTiUHA PiBHUILA).

HacuueHni ByrieBoaHi, MOJIEKYJIH KX MAalOTh BiTKPUTUN
KapOOHOBMI JIAHIIOT, HA3UBAIOTh AJIKAHAMU.

Anxaan
CnH2n+2

SarasnsHa Gpopmysa ankaHis — C Hy,,» (n =1,
2, ...). Y MoJekygax 1ux BYTJIEBOAHIB yci aToMu
CIIOJTyYeHi IPOCTUM KOBAJEHTHUM 3B’A3KOM, a
KYTHU MiK JiHigMu, 1110 3’€ ITHYIOTH IIeHTPU CyCif-
HiX aTtowmiB, craHoBiaaTh 109,5°. ByraeBomui
CH,, C,Hg, C3Hg Ta inmri anasioriuHi crosyku €
rOMOJIOTAMU ¥ YTBOPIOIOTH TOMOJIOTIUHUM DX
aJIKaHiB.

Izomepia. Ona ankaniB, xkpim merany CH,,
erany Cy,Hg i mponnany CsHg, icHyIoTE i30Mepu.
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Man. 5.
KynectepHeBi
mopeni
MOJIEKYN
i3omMepHuUx
ankaHis C4H,,

28

P fki cnmonyky HA3UBAIOThL i3oMepamMu?

Popmyny C,H;, mators n1Ba ankanu. Mosexy-
Jla OJTHOTO 3 HUX MiCTHUTh HEepO3TraJy:KeHUHN Kap-

OOHOBUWI JIAHITIOT, a iHIIIOTO — PO3TAJTYKEeHUMN
(mau. 5):
CH,

J

Bigomo Tpm ankanu 3 ¢opmysoo CsH,,,
n’are — i3 ¢popmysoro CgH, 4, meB’aTs — i3 dop-
mysoo C;Hi4, a KinbKicTs i30MepiB, AKi MaoTh
dopmyny C,oH,,, carae 75. Oroxe, 3i 36inbien-
HaM umncjia atoMiB KapOoHYy B MoJIeKyJIax ajKa-
HiB KiJIbKiCTh iB0MepiB icTOTHO 3pocTae.

Mosekyau i3oMepHUX aJIKaHIB PiSHATHCA 3a
TIOCJTiJOBHICTIO cToyueHHs aTromMiB Kapbony. 11i
CIOJNIYKU € CTPYKTypHuUMHU izomepamu (§ 2) i
MaloTh pPidHi BiaacTtuBocTi. Hampukaanm, remmoepa-
Typa KUIiHHA OyTaHy 3 HepOo3TraJdy:KeHUMU
moJieKkyJsiamu craHoButhb —0,5 °C, a fioro isomepy
3 poarany:xeHumMu mojaexkyJgamu —11,7 °C. Icuy-
IOTh BiZMiHHOCTI 1 y XiMiUHHUX BJACTUBOCTSIX
isomepis.

Hassu. 3rigHo i3 cucTeMaTHYHOIO HOMEHKJIA-
TYPOIO OPTaHIYHUX CIOJYK, Ha3BU BCiX ajIKaHiB
MaoTh cydikc -au. [Jgsa mepiiumx UYOTUPHOX
CIIOJIYK ITHOT'O TOMOJIOTiUHOTO PAJY BUKOPUCTO-
BYIOTH TPAAUITifiHI HA3BU: METAH, €TAH, IIPOIIAH,
6yTax. OCHOBY Ha3B PEIlITHU aJKaHIB CTAHOBIATH
iHIITOMOBHI YHCIiBHUKM (TpelbKi, JaTHHCBHKI),
AKi BKadymOTh Ha KinrbKicTh aTomiB Kapbony B



LlikaBo 3HaTH
0. M. Byraepos

mosekynax: CsH,y, — menran, C¢dH,y — rekcamn,
C,H;s — renran, CgH;3 — okTan, CyH,, — HOHAH,
CioHyy — nmeran.

SKIO MosieKyJia Mae Hepo3TaTy:KeHY (<«HOp-
MaJIbHY» ) Oy IOBY, TO Iepe] Ha3BOIO aJIKaHy YacTo

nepesGaunB 3alUCYIOTh JiTepy M i3 medicom (tabma. 1). Hanpu-
;ggg;::;; KJazn, crunosykry 3 dopmystoro CH;—CH,—CH,—CH;,
# 106yB Has3WBalOTh H-OyTaHoM. [3oMep, dopmysia AKOTO
IO CTIONYKY CH;— (IJH—CH?,, OTPUMAaB Ha3By «i300yTaH».
B 1866 p. CH;
Tabruus 1
AnkaHu
Hassa dopmyaa
ximiuna CTPYKTYpPHA (CKOpOUYeHa)
Meran CH, CH,
Eran C,H, CH,-CH,
IIponnar |C,H, CH,-CH,—CH,

n-Byrarn |CH,,

CH,—CH, CH,CH,

n-llentan| CH,,

CH,-CH,~CH,-CH,—CH,

H-Texcan |CH,,

CH,—CH,-CH,-CH,CH,—CH,

H-Tenran | C.H,,

CH,—CH,-CH,-CH,—CH,CH,CH,

H-Oxran |CH,,

CH,-CH,-CH, CH, CH,CH,CH,CH,

n-Homan | CH,,

CH,—CH,-CH,-CH,-CH,-CH,—CH,-CH,—CH,

H-Iexarn |C, H,,

CH,-CH,-CH,CH,—CH,CH,—CH,—CH,_CH,CH,

®dopmyna
3 IIO3HAYEHHSIM
3aMiCHUKA

ITpu crimamanHi Ha3B i30MepiB BUKOPUCTOBY-
IOTh IOHATTA «3aMiCHUK». 3amicHuk — amom’
abo 2pyna amomie, w0 € 8i02aLYHEHHAM Y KaAp-
00HO0B0MY NAHYI03i. 3araJibHE TIO3HAYEHHA 3aMic-
Huka — R.

Aximo samicHUK yTBOopeHUii 3 aTomis Kapbony
i Tigporeny, #oro HasmMBAIOTh BY2/1€800HEEUM
3aauwkom. PopMyay TaKOro 3aMiCHUKA MOXMK-
HA OTPpUMATHU, «BUJIYUUBIIHU» aToM [igporeny
3 ¢opmynau ByryeBonHio. HaszBa samicHuUKa
HOXOMUTHL BiJ Ha3BU BYTJIEBOOHIO 1 Mae cyQikc
-ua (-in): metusr CHs—, etus CH3—CH,—, npomia

! Kpim aToma Tigporeny.
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CH;-CH,-CH,—. 3aranpHa (Qopmysa Iux Ta
immux aHasorivamx 3amicaukis C,H,, ;—
3aMicHUKOM, HAABHUM y MOJIEKYJIi i3o0yTany
CH;— CH—CH3 , erpymna aromiB CH;—, a MosiekyJia
CH;

CH;— CH CH CH CH; wmictuTs Tpm samicHu-
CH3 C2H5CH3
ku — rpyny atromiB CoH;— i aBi rpynu CHg—
IcuyioTh MpaBuMJia i peKoMeHgaIii om0 cKJa-
IaHHA CHUCTeMATWYHUX Ha3B aJIKaHiB i3 poas-
rajJyKeHuM KapOOHOBUM JAHITIOTOM Y MOJe-
KyJax.

lNpaBuna cknagaHHA
Ha3B ajlkaHiB po3ranyxeHoi 6ygoBu

1. Y monekyni ankaHy obupatoTb Hang4oBLWWK (FTONIOBHUIW) KapboHO-

BWMW NaHULOr i HYMepyloTb Y HboMmy atomu KapboHy. Hymepadito
NOYMHAIOTb i3 TOro KiHUSA NaHLtora, 4o SKOro 6aux4ye nepebyBae
3aMICHMK (3aMiCHUKMN).

. BusHavaloTb Ha3BYy KOXHOIo 3aMiCHUKa.

. Ha3Bu 3amicHUKIB po3milLyloTh 3a andaBiToM Ha No4YaTKy Ha3Bu
cnonyku. Nepea Ha3BoOK KOXHOMO 3aMiCHMKa Yepeld gedic yKasy-
I0Tb HOMep aTomMa Kapb6oHy, 3 SAKMM CMOAYYEHUN 3aMiCHUK.
OCTaHHbOI 3anuUCylOTb Ha3BY ajlkaHy Hepo3ranyKeHoi OyaoBM,
MOJIEKY/Ia IKOrO MICTUTb CTibKM aTomiB KapOoHY, CKillbKK iX y
rONOBHOMY NlaHLIO3I.

4. 3a HasBHOCTI KiNbKOX OJHAKOBMX 3aMICHMKIB 3a3Ha4daloTb iX

KifbKiCTb, Jofatoyn 4O Ha3BM 3amicHUKa npedike (au- abo gi-t,
Tpu-, TeTpa- TOLWLO), a Nepes HUM YKasdyloTb HOMepKU BiANOBIAHUX
atomiB KapboHy, po3aineHi Komamu.

3rifHo 3 HaBeJeHUMMU IIpaBUIaMK, CHCTeMAa-
TUYHA Ha3Ba BymeBoano CprKTypHa (bopMyJIa

MOJIEKYJIN SKOTO CH3 CH CH CH CH3, —
CH3 CZH5CH3

3-eTui-2,4-TUMeTUJIIIeHTaH.

! BigmoBinHO 10 YKpaiHCHKOIO IIPABOIIUCY.
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BIMPABA 1. Cknactu CTPYKTYpPHi popmMyn MOJIEKYN1 i30MepPHUX a/ikaHiB
CgH,, i Ha3BaTH cnosyKm.

Po3B’sA3aHHs

3’scOoByeMO BapiaHTH CIIOJyuYeHHs ImecTu aromiB KapGomy.
KinekicTs BapiaHTiB JopiBHIOBaTHUME KiJILKOCTI i30MEpHUX alKa-
HiB C4Hy,.

1. Cuoonyuaemo aromu KapOGoHY B Heposraay:KeHHH JaHIIOT i
momaemo atromu limporeny, mam’sraroun, 110 Kap6oH yoTmpuBa-
JEeHTHUI:

CH,-CH,-CH,-CH,-CH,—CH,;.

Hagzpa BigmoBigHOrO ajikany — H-TeKCaH.

2. PobumMo JaHIIOT pO3rajy:KeHUM, TePeMiCTUBIIUN IePIITUi
arom KapOoHy 0 TpeTboro:

Qc/—g—c—c—c = C-C-C-C-C.
C

YV HalimoBIIIOMy KapOOHOBOMY JIAHITIO31 MiCTUTHCS II’ATh aTOMIiB
Kap6ony. Hymepyemo ix 3 Toro Kiuira JiagIfiora, 10 sK0To OJIMKUe
posTaloBaHU 3aMiCHUK, 1 Jonmucyemo atomu [igporeny:

1 2 3 4 5
CH3_ ?H_CHZ_CHZ_CH3 .
CH,

HasBa anmkany — 2-MeTHJITIEHTaH.
3. Temep nepewminryemo nepinuii arom Kap6oHy 10 yeTBEpTOTO:

%C—C—C = C-C-C-C-C.
C

Homaemo atromu I'igporeny:
1 2 3 4 5
CH3_ CHz _qH _CHz_CH3 .
CH;,

HasBa ankaHy — 3-MeTHJITIEHTaH.

4. Tami gBa idomepu maioTh aBa 3amicauku —CHg 6ins ogHOTO
a0o pisuux aTromiB KapO6oHy; B 000X BUIIaJKaX I'OJOBHUU KapOOHO-
BUH JIAHITIOT CKJIALAETHCS 3 4-X aTOMIiB:

1 (|:2H33 4 1 2 3 4
CH,~C-CH,~CH,  CH,~ CH-CH—CHj.
CH, CH, CH,

HasBu ankaunis — 2,2-gumeruioyras i 2,3-guMmeTuadyTas Bim-
TOBigHO.
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Ot:xe, @opmyry C¢Hy, MatoTh I’ ATH i30MepiB: H-TeKcaH, 2-MeTHJI-
IeHTaH, 3-MeTUJINeHTaH, 2,2-ITMMeTHUJIOyTaH i 2,3-ITuMeTnI0yTaH.

V HazBax AeAKUX BYTJIEBOAHIB i3 pO3ray:KeHm’-
MU MoJeKyJsamMu Iudpy Iepe] 3aMiCHUKaMU 3a-
3BUUall He BKadyoThk. Hanpukian, 1/ i3o0yTany
CH;— (|3H—CH3 HalyacTrine BUKOPUCTOBYIOTh

CH,4

Ha3BY MeMUJNPONnaH, a He 2-MeTUJIIPOIIaH.
BukoHaeMo mpoTHJIe:KHE BaBIaHHA — CKJIAJe-
MO (OpPMYJIy CIOJIYKH 3a 11 Ha3BOIO.

BITPABA 2. Cknactu popmyny asnkaHy, Ha3Ba siIkoro — 4-etun-2,2-aume-
TU/IrenTaH.
Po3B’si3aHHs
3amncyemMo JaHIor i3 cemu aromis Kap6oHy (i1oro Mmae MOJIEKY-
Jia H-TelITaHy) i HyMepyeMo aTOMHY B HbOMY:

1 2 3 4 5 6 7
C-C-C-C-C-C-C.
IIo ueTBepToro aroma Kapb6ony npueguyemo samicauk C,H,—, a 1o

Ipyroro — nBa 3amicHuku CH,;—:
CH,

1 123 4 5 6 7
C—(ll—C—(lj—C—C—C .
CH; C,H;
Homucyemo mo aromiB KapOoHY T'OJIOBHOTO JIaHI[IOTa HEOOXimHY
KinbKicTh aTomiB Iigporeny i orpuMmyemMo hopMyay adKaHy:

CH,

1 2l 3 4 5 6 7

CHg_?_CHg_?H_CHz _CHZ_CHg .
CH, CH,

3aMicCHUKaMM B MOJIEKYJaX OPTaHiuHUX CIO-
JYK MOKYTh OyTu aromu rajgoreuis — F, Cl, Br, I.
IIpukiagu Ha3B i GOPMYJ TaKUX CIIOJNYK: HOIO-
meran CH3l, ngu6pomomeran CH,Br,, 2-xiopo-
IIpoIaH CH3—(|3H—CH3.
Cl

Y moaexynax anxamiB atromu Kap6Gony 3’ef-
HaHi 3 Pi3HOI0 KiJIBKiCTIO aTOMiIB IIHOTO €JIeMeH-
ta. Axmo arom Kapbony crmosydyeHuii 3 OfHUM
TaKUM CaMUM aTOMOM, HOTO Has3sWBaIOTh nep-
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BUHHUM, AKIIO i3 ABOMA — B6MOPUHHUM, i3
TphoMa ab0 YOTUPMa — MPemuHHUM i uemaep-
MUHHUM BiIIIOBiZHO:

. TPEeTUHHUH
BTOPUHHUMA

S~ # (|:HS
CH,~CH,~CH~-C<CH,

CH, R,

. 4yeTBePTUHHUN
ePBUHHUN

Y Heposrany:keHoMy KapOOHOBOMY JIAHI[I031 Mic-
TATHCA JINIIEe NEePBUHHI (Ha #oro KiHIAx) i BTO-
punHi atromu Kapbony.

BUCHOBKMH

HacuueHi ByriieBogHi 3 BITKPUTUM KapOOHOBUM
JAHIIOTOM y MOJIEKY/IaX HA3HBAIOTh aJKaHAMM. [X
3araapHa ¢opmyaa — C, Hy, .

Maiixke nast BCiX ajJIKaHIB iCHYIOTH CTPYKTYpPHi
izomMepu; iX MOJIEKYJIH MAIOTh Pi3HYy 0yI0BYy Kap06o-
HOBOTO JIAHI[IOTA.

Ha3seu ankaHniB MicTars cygikce -an. g mepurux
YOTHUPHOX CIIOJIYK TOMOJIOTIiYHOTO PAXY BUKOPHUCTO-
BYIOTh TpPaauIliiiHi HA3BM: MeTaH, €TaH, IPOIAH,
oyran. OcHOBY Ha3B peIITH AJKAHIB CTaHOBJIATH
iHIIOMOBHI UYMCHIBHUKH. AJKAHU 3 MOJIEKYJIAMH
posraxy:keHoi OyOBH HA3MBAIOTHh 3a IPABUJIAMH
CHCTeMATHYHOI HOMEHKJIATYPH.

27.Cepepn HaBeaeHUx GOPMYN YKaxiTb Ti, WO Hanexatb ankaHam: CHy,

C3H6' C6H12' C7H16' C8H18'

28. HasBiTb afnkaHu, gKi He MaloTb i30MepiB.
29. CKnaaitTb CTPYKTYPHI GOPMYIM MONEKYN aNKaHiB, L0 MaloTb TaKi Ha3BM:

a) 3-MeTureKkcaH; B) 3-eTun-2-MeTuarenTaH.
6) 3,4-pieTunrentax;

30. 306pasiTb CTPYKTYpHi GOPMYyIN MONIEKYST YCiX iB0OMEPHUX asKaHiB

CsH4» i Ha3BITb CMONYKM.
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31. 3HanAaiTb BiANOBIAHICTb:

dopmyna monerym HasBa anKkaHy
1) CH3—CH,—CH,—CH,—CHg; a) 2,3-AMMETUNNEHTaH,
2) CH3—CH—CH—CH—CHy; 6) H-neHTaH;
| I I B) 2,3,4-TPUMETUINEHTAH;
CH; CH; CH,4 r) 2,2-AMMETUNNEHTaH.
CHa ot
3) CH3—(I3—CH2—CH2:
CHs4
4) CH3—(I)H—(|)H—CH3:
CH, C|H2
CHg

32. CKnagitb CTPYKTYpHi popmynn Monekyn isomepis CgH g, Y MONeKynax
AKMX FOSIOBHWM KapOOHOBMM NaHLIOI MICTUTb WIiCTb aToMiB KapboHy.

33. AKi ByrneBoaHi B nNogaHoMy nepeniky € isomepamu: 3-eTun-2-MeTul-
neHTaH; 2,2,3-TpuMeTunneHTaH; 3,3-gieTunneHtaH?

34. 064MCniTb rYyCTUHY ByTaHy (3a H. V.) i KOro BiAHOCHY rYCTUHY 3a BOAHEM.
YoMy B yMOBI 3aa4i He BKa3aHO KOHKPETHUM i3oMep BYrIEBOAHIO?

35. CKnagitb CTPYKTYpHY GOpMyy ankaHy i3 4eTBEPTUHHMM aTomom Kap-
OOHY B MOJIEKYI, AKLLO MONSIpHa Maca CroyKu CTaHOBUTb 72 I/MOJlb.

6 BnacTtuBOCTiI aflKaHiB

Martepian naparpadga AonoMoOXKe Bam:

» 3’dcyBaTu 3alieXHiCTb Gi3UYHMX BJIACTUBOCTEW
anKaHiB Bif cKnagy MONeKyn;

» [i3HaTUCS NPOo AesKi XiMiYHiI BNacTUBOCTI anKaHiB.

®DizuunHi BIacTUBOCTI. AJTKaHU 3 HEBEJIUKOIO
KinbkicTio aTromiB KapOory B MoOJIeKyJIax 3a 3BU-
yaitHuX yMoB' € razamu. Ile — meTaH, eTaH, Ipo-
naH, 6yTaH, i300yTaH i gumMeTuanponan. AjlKaHu
3 MOJIEKyJaMU HeposTaJyKeHol OyIoBHU, IO

! 3ppuaffHUMM yMOBaMH BBajKaoTh TeMmmepaTypy +20 °C i Tuck
760 MM prT. CT.
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Man. 6.

Mapadin

He PO3YMHSAETbCS
y BOgi

mictaTe Big 5 1o 16 aromis Kapbony, — pigunu,
pemiTa — TBepAi peuoBuHU. CyMIIIIIITIO TBEPAUX
ankaHiB C,H,, 5 (n > 18) € napadis.

Anrkanu — 06es30apBHi, a Y TBepAOMY CTaHi —
6ini pewoBmHM. 3amax MalOTh JUIIE PiaAKi aaKa-
HU; 0T0 HAa3WBAaIOTh «0EH3MHOBUM » .

Temnoeparypu IJIaBJIeHHA i KUITIHHA aJIKaHIB 31
30iabIIeHHAM KigbKocTi aromis Kapbony B MmoJte-
KyJIaX 3pOCTa0Th.

3a HopmasibHoro Tucky metaH CH, nnaButbcs i
3akunae 3a temnepatyp -182,5 i -161,6 °C,
H-6yTaH C4,H;, — 3a -138,3 i -0,5 °C, a H-oKTaH
CgH,3 —3a -56,8i +125,7 °C.

3anexxHictb Temnepartyp KUMiHHS aJlKaHiB Bif ix
MOJIEKY/IIPHOI Macu MOSICHIOTbL TaK. Yum Baxkya
MoJieKyna, TUM GiNlbLUy eHeprito i NoTpi6bHO Haja-
THU (TOBTO HarpiTM pe4oBUHYy A0 BULLOI Temnepary-
pu), W06 YaCcTUHKa 3anuwuna piguHy (pe4oBUHa

npu LUbOMY NEPEXOAUTb y ra3ornogioHui cTaH).

Anrkanau jermri 3a Bogy. OCKiJIbKM MOJIEKYJIN
aJKaHiB HEIIOJISAPHI, I[i CIIOJIYKU POZUUHAIOTHCSA
B OpPradiyHMX PO3UMHHHKAX, ajie HePO3UHHHI ¥
Boxi (mai. 6).

Ximiumi BaactuBocTi. Yci ankanm € ximiuHo
MaCUBHUMH CIIOJYKaMM. 3a MEeBHUX YMOB BOHU
BCTYIIAIOTh Y PEaKIlii 3aMillleHHs, PO3KJIaTaI0Th-
cd, IEepPeTBOPIOIOTHLCA Ha iszoMepu. AJKaHu —
TOPIOYi PEUOBUHM.
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Peaxuyii 3amiugenna. Ilpu ocBitsenHi abo sa
migBuiieroi remmnepatypu (250—400 °C) ankanu
B3a€MOJiIOTh i3 xJjiopoM abo Gpomowm. Ilimg uac
TaKUX peakiliii aromu I'igporeHy B MoJieKyJax
BYTJIEBOJHIB 3aMilyIOThCA Ha aTOMU T'aJIOTeHiB.
Bsaemogiro opramiuHOi CHmoJyKM 3 TajloT€HOM
HA3WBAIOTh PEAKITI€I0 2A102eHYBAHHA.

V¥V peaxkiiii MmeTaHy 3 XJIOPOM CIIOUATKY YTBOPIO-
€ThCA XJIOPOMeTaH

CH, + Cl, 8%, cH,Cl + HCI

H H
' hv abo t |
— ———> H-C-Cl + HCI
(a6oH;|ZIH+CICl HIi ),

IOTIiM — AUXJOPOMETaH

CH,Cl + Cl, 3%, cH,Cl, + HCl

H H

l hv a6o t I

- —C—-Cl1 + HCI),
(a6oHCC|1H+Cl Cl—>Hé31 )

IIpomec moske BimOyBaTHCS 10 TOBHOTO 3aMiIlleH-
Ha aToMmiB l'igporerny. Tomy XJIOpyBaHHA METaHY
YaCTO iJIIOCTPYIOTH CXEMOIO

+Cl +Cl +Cl +Cl
CH, =£%5 CH,Cl 2% CH,Cl, —%> CHCI, —2l CCl,

MeTaH XJIOpOMEeTaH AUXJIOPO- TPUXJOPO- TeTpaxJjopo-
MeTaH MeTaH MeTaH

VY mifi cxemi Haa KOMKHOIO CTPiJIKOIO BKAa3aHO
dopmysy peareHTy (3i 3HaKOM «ILIIOC»), a Mif
CTPLIKOI0 — (POPMYJIY «APYTOPATHOTO» HPOAYK-
Ty peaxilii — XJIOPOBOAHIO (3i 3HAKOM «MiHYC»).

P Hanwumrite piBHAHHA BiAIOBiZHMX peariiii 3
YTBOPEHHAM TPUXJIOPOMETAHY i TeTpaxJjopo-
MeTaHy.

HoOyTu B3aeMOIi€l0 MeTaHy i3 XJOPOM SAKYCh
OJHY OPTaHiyHy CIOJIYKY HE BAAETHCA; V Peak-
MikHINA cyMilni 3aBKAM HAsIBHI KiJIbKa XJOPOIIO-
XiTHUX BYTJI€BOHIO.

XJ0pyBaHHS €TaHy PO3IMOUYMHAETHCA 3TiTHO 3
pPiBHAHHAM



LlikaBo 3HaTH
IToBHicTIO
3aMicTUTH
aTomMu
Tigporeny

Ha aToMu
XJ0py MOKHA
B MOJIEKYJIaX
He JINIITe
MeTaHy,

a ii etany,
IpoIIany.

CH,—CHj, + Cl, 2¥25°%, CH,—~CH,Cl + HCl
(abo C,Hj + Cl, 22, ¢, H.Cl + HCI).
Mosxause i 3amimenHa inmux atomis Iigpore-
HY Ha aToMu XJIODPY.
Ha mouarky Bsaemonii mpomaHy 3 XJOpOM
YTBOPIOETHCA CYMIIIl TAKUX CIOJIYK:

Cl

1-xJi0porponan 2-XJIOPOIIPOIIaH

Is pTopom ankaHu pearyioTh 3 BUOYXOM; IIpU
npomy 3B’aA3Kku C—C pos3puBaOThCs, I yTBOPIO-
oTbca kapbon ¢ropun CF, i rigporen dropun
HF'. Peakr1ii anxanis 3 1ogoM He BigOyBaiOThCA.

Tepmiunuii po3xaad. Ilpu cuibHOMY Harpi-
BaHHI 3a BifcyTHOCTI IOBiTpa (KMUCHIO) aJKaHU
poskiaagamoThea. Ilin wac Takmx peaxiiii yTBoO-
PIOIOThCS HACWUYEHi 11 HeHAacUYeHi BYyTJeBOIHI, a
TaKOK BOJIEHb:

CH,-CH,-CH,~CH; % CH,;—CH, + CH,=CH,;

2CH, 1?%"S HC=CH + 3H,.

I30mepusayis. 3a 1eBHUX YMOB aJIKaHU HEPO3-
rajy»keHol OyJ0BH IIePEeTBOPIOIOTLCS Ha izomepu
3 POBTATYKeHUM KapOOHOBUM JIAHITIOTOM Y MOJIe-
KyJax:

CH,-CH,- CH,— CH, M)CH3—C|JH—CH3.
CH,
H-OyTaH izobyTan

Peakmii, mig uac AKX yTBOPIOIOTHCA i30Mepu
BUXITHUX CIOJYK YHACJIIOK IleperpyrnyBaHHSA
aTOMIiB y MoJIeKyJIax', Ha3UBAIOTh PEAKUIAMU i30-
Mmepu3auyil.

Peaxuyii oxucHenna. ANKaHU IpU Iigmaiio-
BaHHI TOPATH 3 YTBOPEHHAM BYTJIEKHCJIOTO rasy i
BOISAHOI ITapy; MPU IBOMY BUAIJIAETHCA BEJIUKA
KiJIbKIiCTh TENJIOTH!:

! AGo mepeMileHHA KPATHUX 3B’ A3KiB.
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36.
37.

38.

38

SKmIo moBiTpsa (KMCHIO) He BHCTAvae, TO Cepen
MIPOAVKTIB peakilii 3’ABASAOThLCS YagHUI ras i
BYTJIEIb.

P HamumriTh piBHAHHA peaKIliii TOPiHHA eTaHy B
HAIJHUINKY KUCHIO Ta 3a oro HecTadui (3 yTBO-
pernam kap6ou(Il) okcuny).

CywMmimri merany, iHIINX rasyBaTUX ajJKaHiB, a
TaKOJK ITapy PiIKUX aJIKAHiB i3 MOBITPAM € BUOY-
xoHebe3neuyHUMUu. KoOpHCTyOUNCh HPUPOLHUM
rasoM, CJIi OyTu gysKe odepeskHuMU. BuOyx Moske
cTaTucs ByKe 3a 00’eMHOI YacTKM MeTaHy B IIO-
BiTpi 5 % . IToTpi6HO TaKOXK mMam’saTaTH, IO ras,
BUTIKAIOUN UYepes3 IIOIMKOMKEHUH BEHTUJIb II0-
OyTOBOI MJINTHU, MOYKE CIPUUUHUTH OTPYEHHA.

BUCHOBKH

Haiinpocrimri ankanm 3a 3BHYaAWHUX YMOB €
rasamu, iHmr — pigmHamMu a6o0 TBepAMMU PEUOBU-
Hamu. Pigki ankaHm MaroTh XapaKTepHHUI 3amax.
AlIKaHU PO3YNHSIOTHCSI B OPraHiYHUX PO3YMHHU-
kKax. TemmepaTypu miaaBjeHHA i KMIIIHHS IUX CIIO-
JyK 3i 30iIbIIEHHAM iX BiZHOCHOI MOJIEKYJIAPHOIL
MacH 3pOCTaIOTh.

¥Yci ankanu XiMiyHO macuBHi. 3a MEBHUX yMOB
BOHM BCTYNAIOTh Y PeakKIlii 3aMilieHH s, IIPU HATPi-
BaHHI 0e3 JOCTyNy HOBITPS PO3KJIATAIOTHCA YU
IIePeTBOPIIOTHCA Ha i3oMepu. AJTKaHU — TOPIOYi
PeYoBMHHU.

K BNMBAaE CKIaj MONEKYN anKkaHiB Ha ixHi Gi3WyHi BNacTMBOCTI?

3a 3Ha4vyeHHs MM TemnepaTyp KWUMiHHA MeTaHy, €TaHy, nponaHy Ta
H-6yTaHy, HaBeAeHUMHM B naparpadi Ta 3HanAEHUMM BaMU B iHTEPHETI,
no6yaynTe rpadik 3anexHocTi uiei Gi3MyYHOi BNaCTMBOCTI anKkaHiB Bif
MONSIPHOT MacK crnonyku. NMpoKkomeHTynTe rpadik.

HanuwiTb piBHAHHS peaKLi, Lo BiabyBatoTbCs Npyu 6pOMyBaHHI METaHY.



39. lonnuwiTb XiMiYHi PiIBHAHHS:

a)...+ 110, —» 7CO, + ...H,0;
6) C3Hg 1> CH, + ... .

40. AKkun 06’eM NoBITPS (H. y.) NOTPiIOHUIM Ansg cnantoBaHHA 10 N NeHTaHy,
Wo Mae ryctury 0,626 r/cm®? MpuitMiTb 06’ €MHY YaCTKY KUCHIO B MO-
BiTpi 3a 20 %.

41.Tpn noBHOMY 3ropsiHHi 1 mMonb nponaHy Buainaetocad 2200 KX
Tennotu, a 1 monb H-6ytaHy — 2880 K. CKnagiTb TePMOXiMiYHi piB-
HAHHS pPeaKLiM rOpiHHA LIMX CNOYK.

42.Y 6anoHi mictutbes 20 Kr cymiwi nponaHy i 6ytaHy. MacoBa 4acTKa
nponaHy B CyMilli cTaHOBUTb 22 %. O64MCNiTb CEPEeaHIO MONSIPHY Macy
CYMiLli uux rasis.

(,CU'IFI AONMUTANBUX \

LIMKknoankaHum

Cepep HacMyeHMX BYIEBOAHIB € BEMKa rpyna CrnoyK i3 Mofiekyna-
MW LMKNIYHOT 6y10BK. Ix Ha3MBaloTb LUMKIoaIKaHaMu. BoHW B HeBenu-
Kif KiNbKOCTI pa3oM 3 iHWWMW BYINEBOAHAMMU MICTATbCS B HATI.

Y UMKIT MOXYTb CNOSTYYUTUCS LLIOHAMMEHLLE Tpy aToMu KapboHry (man. 7).
[ToBHa Ta CKOPOYEHIi CTPYKTYPHI GOPMYNIN MOSIEKYIU BIANOBIAHOIO HACK-
YEHOro BYrEBOAHIO:

H H
< CH
2
e/ \ H /N
H)C—C(H HoC—CH, A

XimiyHa popmyna uiei cnonykn — CsHg.

Man. 7.
Mogaeni monekynu
HaMMpOCTILIOoro

LMKJI0ANKaHy:
a — KyNecTepKHeBa;
6 — macwTabHa a 6

Bigomi LMKnoankaHu 3 pi3HOO KiNbKicTio aToMiB Kap6oHy, 06’eQHaHMX
Y LMK, @ TaKOX TaKi, MOJIEKY/IU AKUX MalOTb BYrIEBOAHEBI 3aMiCHUKM.
HasBa UMKNoanKaHy CKNaga€eTbCs 3 HA3BWU afiKaHy 3 TaKOK caMoto
KinbKicTto atomiB Kap6oHy B Monekyni i npedikca uuKkio-. Hanpuknag,
J
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(e

nosnyka i3 uuKii4Holo monekynoo CsHg mae HasBy uMKnonponaH,\a
C,Hg — UmMKn06yTaH. FAKWO B MONEKYN LMKNoanKaHy € 3aMiCHUK, TO
MOro Ha3By BKa3ylOTb Ha NMoYaTKy Ha3BK crionyku®:

CH;

MEeTUALMKNOBYTaH

Monekyna unKnoanKkaHy MiCTUTb Ha iBa aToMu [iAporeHy MeHLue, Hix
MOJSIEKyNa ajsikaHy 3 TaKOolo CaMOoto KinbKicTio atomie Kap6oHy. Tomy
3aranbHa dopmyna umnknoankaHis — C,Hy, (n = 3, 4, ...). 3rigHo 3 Helo
MacoBa YacTKa Kap6oHy B 6yAb-AKOMY LiMKNOaNKaHi cTaHoBUTb 85,7 %,
aligporeHy — 14,3 %.

UunknonponaH i UMKIO6YTaH 3a 3BMYaMHWX YMOB € rasamu, iHLi
LMKNOaNKaHW — pignMHu abo TBepi pe4oBMHU. 3i 36iNblIEHHAM BiAHOC-
HOI MOJIEKYNSPHOI MacK CNoNyK ixHi TeMnepaTypu NiaBAeHHS | KUMNiHHS
3pocTatoTb. LMKnoankaHu, 9K i ankaHu, HEPO34YMHHI Y BOJi, ane po3yu-
HAIOTbCSA B OPraHiyHnX PpO3YUHHUKEX.

3a xiMiYHMMM BNACTUBOCTSIMM LIMK/I0AIKaHW NOAIGHI A0 anKaHiB. Ans
HUX XapaKTePHi peaKLii 3aMilleHHs.

Kap6oHOBI LMKIU B MONEKYNax LMKIoNponaHy i LMKIo6yTaHy HECTIN-
Ki M nig Yac xXiMiYHMX peaKLuin po3KkpuBatloTbCs. MNPoOaYKTU Takux nepe-
TBOPEHb CKNaAaloTbCA 3 MONEKYS, AKi MICTATb BIAKPUTI NaHUIOrM 3 aTo-

%is Kap6oHy. )

Po3B’A3yBaHHA 3apauy
Ha BUBEJEHHS XiMiYHOI
dopmynu pevosuHu (Il)

Matepian naparpada gonomoxke Bam BUBECTU
dopmyny pe4yoBUHMU:

» 3a 3aranbHolo GopMy/oto BiANOBIAHOIO roOMONOriy-
HOro psay Ta MOMSPHOI (BiAHOCHOKO MONEKyNsp-
HOI) Macol pevyoBUHKU abo ii ryCTUHO YK BigHOC-
HOIO YCTMHOIO;

! ¥V pasi HagBHOCTI K1IBKOX 3aMiCHIKIB YKa3yIOTh iX IOJI0/KEHHS i Ha3BH.
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» 3a Macamu, o6’emaMu abo KiflbKOCTAMU PEYOBUHMU
peareHTiB 4YM NPOAYKTIB peaKLil.

XimiuHy hopMyJsIy pEUOBUHU MOYKHA BUBECTH,
SAKIIO 3HATH, M0 AKOT'0 KJACcy UM I'PYHU CIOJYK
BOHA HAJIEKUTh i AKa 11 BiIHOCHA MOJEKYJIApHAa
abo mosigpHa Maca. MoasdpHy Macy 3a Biacyr-
HOCTi BijomocTei mpo Hei 06UUCIIIOI0Th 38 TyCTH-
HOIO PEUOBMHU B ra3omnofioHoMy cTaHi abo ii Big-
HOCHOIO T'YCTUHOIO 3a IEBHUM Ia30M:

P = M=pVy (D
M

M(B
DAB) =03 = M(B) = Dy(B)- M) (2)

Posrianemo, K poss’A3yi0Th BiAIOBiAHI 3a1a-
ui HAa BUBeJIeHHA XiMiuamMX (hopmys anmkaniB. Tak
caMO MOJKHA 3HAXOAUTH XiMiuHi hopmysu HeHA-
CHYeHUX BYTJIEBOOHIB, COUPTiB, KMCJIOT TOIIIO, a
TAaKO0K HEOPraHIUHUX CIIOJYK.

3A[AYA 1. 3Hantn XimMiyHy opMyny asikaHy, MOJIIpHa Maca SIKOro
CTaHOBUTb 44 r/MoJlb.

HAaHo:
M(CnH2n+2) =
= 44 r/Mo0Jb

CnH2n+2 _ ‘?

Po3B’ssi3aHHs

1. BuBogumo popMyJIy AJsI PO3PAXYHKY MOJIAPHOL
Macu aJiKkaHy, BUKOPUCTABIIIM MOJIAPHI Macu
Kap6ony i I'inporeny:

M(C,H,, 5,)=n-M(C)+(2n+2)-MH) =
=12n+2n+2=14n + 2.
2. 3HaxoauMoO XiMiuHy (hOPMYJIy CIIOTYKIH:
14n+2=44; n=3.
Dopmysa ankany — C;Hs.

Bignosigb: C3Hg.

3A[AYA 2. 3HaunTun XimiyHy popmyny anKaHy, IKMIU Ma€e 3a HOPMaJibHUX
ymosB ryctuHy 1,34 r/n.

HaHo:
p(CnH2n+2) =
=1,34r/xn
H. V.

Po3B’si3aHHs

1. O0UMCII0EMO MOJISIPHY MACy CIIOJIYKI, BUKOPHC-
tapiu popmyay (1):
M(C,Hy,10) = p(C,Hypi0) Ve =
=1,34r/n-22,4 1/moab = 30 r/MOJb.
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2. 3HaxoauMoO XimMiuHy (opMyJay BYTJIEBOIHIO
3a 3araJIbHOIO (hOPMYJIOI0 aJKaHiB:
M(C,H,,5) =n-M(C) + (2n + 2) - M(H);

14n+2=30; n=2.
dopwmyna ankany — C,Hg.

Bignosigb: C,H,.

PopmysIy CIOJNYKHU, AKa BCTYIIA€E B peakIiio,
MOJKHA TaKOK BUBECTH 34 il KiJTbKiCTIO peUOBUHMI,
MAacor abo 06’eMOM 1 aHATOriYHNMU BiZOMOCTAMN
IIPO PEUOBUHU, AKi yTBOPIOIOThCA. Taki nawmi orpu-
MYIOTh, 3IiMCHIOIOUN XIMiUHUN eKCIIepUMEHT.
Hanpurnan, meBHY IIOPILit0 pEYOBUHY CIIATIOIOTH ¥
cIemnialbHOMY HOPUJIAAlI B HAIJIUMIKYy KHUCHIO i
BM3HAUYAIOTH Macu abo 00’eMu HpPOAyKTiB ii 3ro-
PAHHA — BYTJIEKHCJIOTO Ta3y, BOAU, a30Ty TOIIIO.

3AJAYA 3. 3HauTn XimidHy popmyny ra3yBaToro ByrieBOAHI0, SKLO Npu
noBHOMY 3ropsiHHi 50 mn uiei cnonykn yTBoproroTbcs: 150 mn
Byrnekucsoro rasdy i 200 ma BoasiHOI napu (06’emu Bigno-
BigaloTb O4HAaKOBUM yMOBaM,).

HaHo:

C.H,

V(C.H,) = 50 mx
V(COy) = 150 mn
V(H,0, napa) =
= 200 Mt

C,H, —?
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Po3B’s13aHHs

1. CkaamaeMo piBHAHHS peakIlii B 3arajJbHOMY
BUTJISAII:

C.H, + (x + )0, > 2C0, + §-H,0.
3rigwuo 3 XiMiuyHuM PiBHAHHAM, i3 1 MOJIb CxHy

yTBOpIOIOTHCA X MOJIb CO,4 Ta Y voms H,O0.

2

2. O6umcII0eMO BifHOIIEHHS KiJBKOCTEl pedo-
BUHU BYTJIEBOIHIO, BYTJIEKMCJIOTO Ta3y i BOAA-
Hol mapu (3a 3aKOHOM 00’€MHUX CITiBBiHO-
IIIeHb, KIIBKICTh PEUOBUHU a3y IIPOIIOPITiiiHA
110ro 00’eMy 3a HE3MiHHOCTi 30BHIIITHiX YMOB):

n(C.H,) : n(CO,) : n(H,0, napa) =
=V(C,H,) : V(CO,) : V(H,0, napa) =
=50:150:200=1:3:4.

3. 3HaxoamMo (POPMYJIy BYTJIEBOIHIO.
Koedimiertn B xXiMmiunoMy piBHAHHI ITPOTIOp-
MifiHi KiJTbKOCTAM PEYOBUHU BYIJIEBOIHIO i
OPOAYKTIiB peakirii:



n(C,H,) : n(COy) : n(H,0, napa) =
1-y-J_1.9.
=1l:x: 2 1:3:4.
3Bigcu x = 3; y = 8.
®opmyrna Byraesogao — CgHg.

Bignosigb: C;Hg.

3A[AYA 4. 3HauTn XimidyHy dopmyny BYrneBOAHIO, KO MPU MOBHOMY
3ropsiHHIi A€sIKOi MOro Macu yTBOpPHITLCS 22 I BYI/IEKNUC/IOro
rasyi 11,25 r Bogun. BigHOCHa ryctuHa Byr/1€BO4HIO 3a BOHEM
cTaHoBUTbH 29.

JlaHo:

CxHy
m(CO,)=22r
m(H,0)=11,25r
DHZ(CxHy) =29

CH, —?

Po3B’s13aHHs

1. Ilpy moBHOMY B3TOpAHHI BYTJIEBOAHIO BCi
aromu KapOoHY «IepexofsiThb» Y MOJIEKYJIHU
BYTJIEKHCJIOTO rasy, a [imporeny — B mMoJe-
KyJsu Bogu. O0UUCII0EMO KiJIBKOCTI peuoBu;-
Hu Kapb6ony i I'izporeny B mpoayKTax 3To-
PAHHA, a OTIKe, 1 Y ByIJIeBOIHI:

m(CO 22
n(CO,) = WOZ)) = =3 = 0,5 (wor);
m(H,0) 11,25

nH:0) = 1m0y = 18

= 0,625 (Mmosb).

3Bimcu
n(C)=0,5 mosnp; n(H)=1,25 moxasb.
2. 3HaxX0aQUMO HaMWMmpOCTimly GOopMyJay ByTJe-
BOJHIO:
x:y=n(C):n(H)=0,5:1,25=
0,6 1,26 .
=05 05 1:2,5.
IToMHOKUBIIN KOMKHE YMCJIO 3HAWAEHOTO
CIIIBBimHOIIIEHHSA HaA 2, OTPUMYEMO ITijgi
iHnmekcu x Ta y:
x:y=01-2):(2,56-2)=2:5.
Byruesozpuio CoHy He icrye. IcTurHA hopmy-
na cnonyku C,H, kpaTHa Haimpocrimii —
(02H5)2°
3. BuBogumo ictuuHy Qopmysy cuoayku. Ilas
IIBOT'0 CIIOYATKY O0UMCITI0EMO MOJISAPHY Macy
BYTJIEBOJAHIO, BUKOPHCTABINYM MaTeMaTUU-
HU# Bupas (2), m1o Ha c. 41:
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M(C,H,) = Dy (C,H,) - M(H,) =
=29 -2 =58 (r/moib).
Ockinbrun M(C H)) = zM(C,H;), To
M(CH) 58
M(C,Hjy) 29
Icturna dopmyna cuonyku — (C,Hjy)e, abo
CHi,.

=2.

z2 =

Bignosigb: C4H,,.

BUCHOBKH

Busecru ximiuny dopmyay opraHigHOi peuoBu-
HU MOKHA 3a 3aTaJIbHOI (DOPMYJIOIO BiITIOBiTHOTO
TOMOJIOTiYHOTO PAAY Ta MOJIAPHOI (BiZHOCHOIO
MOJIEKYJISIPHOIO0) MACOX0 Ii€l CIoJyKu ado ii ryctu-
HOI0 YU BiTHOCHOIO TYCTHHOIO. @OpPMYIIy CIOIyKH
TaKOK BU3HAYAIOTh 3a MacaMu, o0’emamu abo
KiJIbKOCTAMM PEYOBMHU PEareHTiB i IPOAyKTiB Bifx-
MOBiTHOI peaxkirii.

?

43

44,

45.

46.

47.

48.
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. 3HanaiTb xiMiyHy bopMyny anKkaHy, aKu Mae:

a) monsapHy macy 100 r/monsb;

6) ryctuHy 0,714 r/n (H. V.);

B) BiJHOCHY r'yCTUHY 3a noBiTpam 1,52.
Busepitb dopmyny HacM4eHOro BYIMEBOAHIO, AKLLO MacoBa 4acTKa
laporeHy B HboMy cTaHOBUTb 15,625 %, a BiGHOCHa ryCTMHa CNoyKu
3a BYMNIEKUCAUM razom — 2,91.
BusHaute dopmyny 6pomonoxigHOro MeTaHy, SKWOo MOro BiAHOCHa
rycTMHa 3a refiem ctaHoBuTb 23,75.
flka xiMiyHa dopmyna npoayKTy MOBHOMO XJ0PYBaHHSA anKaHy, fKLWO
BiJHOCHa rycTMHa MOro napv 3a BOAHEM CTaHOBUTbL 118,57
Mpu noBHoMy 3ropsiHHi 0,1 mMonb BYreBoaHo ytBopunocsa 0,4 monb
Byrnekucnoro ragy i 0,5 monb Boau. Bueeaite popmyny ByrneBoHIO.
(YcHo.)
3Hangitb xiMidHy Gopmyny ra3yBaToro ByrneBoAHIO, SKLLO MNPy NOBHO-
My 3ropsiHHi 30 Mn cnonyku yTBOPKETbCS 60 M BYrJIEKMCNOro raay i
90 mn BoasHOI napu (06’eMu BiANOBIAAOTb OJHAKOBMM YMOBaM).



49. 13 cyMmiWi NpoayKTiB 6POMYBaHHA HACUYEHOr0 BYIIEBOAHIO 6BY0 BUAI-
JIEHO CMNONyKYy, B IKiM MacoBi YacTku Kap6oHy, lNgporeHy i bpomy cta-
HoBunKn 0,13; 0,02 i 0,85 BignosigHo. BuBeditb dopmynu Li€T cnonyku

i ByrneBofH1o.

8 AnKeHu

Man. 8.
Macwra6Ha
Mopaeb
MOJIEKY/H
eTeHy

Martepian naparpada gonomMoxxe Bam:

> 3'AcyBaTu, SKi BYrneBoAHi Ha3uBaloTb ajlKeHaMW;

> OoTpMMaTH BiIOMOCTi NP0 i30MEepit0 anKeHiB;

» CKNajaTtu CTPYKTYPHI GOPMYIN MOSTIEKYN aNlKeHIB,;

> Has3uBaTW afKeHW 3a npaBuiaMu CUCTEMATUYHOI
HOMEHKNaTypK.

Ckman i 6ymoBa moaerya. Haifimpocrtimmum
BYIJIEBOOHEM 3 ONHUM IIOABiHHUM B3B’SIBKOM Y
MOJIeKyJIi € ereH, abo etmien (man. 2, 8). Moro
ximiuna popmyna — CyH,, a e1eKTpoHHA i CTPYK-
TypHa (GOPMYIU MOJIEKYJIU —

H:C:C:H CH,=CH,.
H H

P I1osicHITE IPOCTOPOBY OYA0BY MOJIEKYJ/IN €TEHY.

Bigomo Garato ByrJieBOAHiIB, MOAiOHUX IO
eTeHy 3a 0yIOBOIO MOJIEKY.JI.

ByraeBoaHi, MOJIEKYJIM IKMX MaIOTh BiIKPUTUH KapOOHO-
BUH JAHIIOT 3 OGHUM IOABiMHNM 3B’A3KOM, Ha3MBAIOTh

alKenHamu.
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Aaxenu
CnHZn

Man. 9.
Kynectep)xHeBa
Mogenb
MOJIEKYN
ankeHy C3Hg
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Eten € pomoHavyaJIbHUKOM TOMOJIOTiYHOTO
pany ankeHiB. XimMiuny (hopmMyay HacTyIIHOIL CIIO-
JIYKY B IIbOMY PATY MOYKHA OTPUMATH, «JI0TaBIIIH »
o dopmysu eTeHy romoJioriuny pisauiiio CH,:
C,H,CH, => C3H¢. Tak camo BuBesemMo GOpMyTy
immoro ankeny: CsHgCH, => C,Hg. SicTaBuBImu
dopMysau IUX BYTJIEBOAHIB, MTOXOAUMO BUC-
HOBKY, IIT0 3arajibHa popmysna ankeniB — C,H,,
(n=2,3,...).

Temep cKJameMO CTPYKTYPHY (opMmyJy moJie-
kyau ankerny C;Hg. CiouaTky sanuiemo Bigkpu-
TUII KapOOHOBUM JAHITIOT 3 OAHUM ITOABiMHUM i
OJIHUM IIPOCTUM 3B’ I3KOM:

C=C-C.
Vaasiu 10 yBaru, o aromu KapooHy yoTupusa-

JIeHTHi, TpoBegeMO BiJ KOKHOT'O aToMa JOJAAaTKO-
Bi prcKu (BOHHU iMiTYIOTH IPOCTi 3B’ A3KM)

~6-0-¢-
i monmtemo atromu 'imporeny:
i
H-geG-(-I
HHH

CrkopoueHa CTPYKTypHa (opMysia MOJEKYJIUN
nboro ByriesonHo (mai. 9): CH,=CH-CH,.

Hassu. CucremaTnuHi Ha3BU aJIKEHIB CKJIaaa-
I0Th, JOTPUMYIOUNCH TAKOI caMOl ITOCJIiJOBHOCTI,
1o i aia ankadiB. [[ogaTKOBO BPaxOBYIOTH II0JI0-
JKeHHS TOJABifiHOTrO 3B’A3KYy B MOJIeKYJIi. I'oyioB-

HUA KapOOHOBHU JIAHI[IOl O0MPAIOTh TaK, IMOO
BiH micTuB 1ei 3B’sa30k. Aromu Kapbony Hyme-



PYIOTH Bim TOro KiHIA JaHIIOTa, OO SKOTO
HOIBiHMI 3B’ I30K OJIMKUMIA.

HasBy ankeny 3 Heposrasy;XKeHUMU MOJIEKY-
JaMU CKJIaJaioTh, Joga0um cyQike -eH 10 Kope-
HSI Ha3BU BiJITIOBiTHOTO aJKaHy 3 TaKOI CaMOIO
KinmbkicTio aTromiB Kapbony B mosekyJuri. Hampu-
kJyag, ankeH C;Hg mae Ha3By nponen.

ITono:xenHs moaBifiHOTO 3B’ A3KY B MOJIEKYJIaX
aJKeHiB, KpiM eTeHy i HpomeHy, BKa3yiOThb Yy
Ha3Bi crmoayKu 1u@poro (HaWMeHIIIUM HOMEepPOM
BimmosigHoro aroma KapOoHy) micia KopeHS
nepen cy(dikcoM -en, IpuUoMy A0 i micasa nmudpu
3anucyioTs gaedic:

1 2 3 4
CH2=CH_CH2_CH3-
Gyr-1-en’

s asKeHiB i3 po3rajayKeHUMU MOJIEKYJIaMu
Ha3BU 3aMiCHUKIB Ta 1X IIOJOKEeHHA BKa3yIOTh V
TAKUHU caMUii cocib, 110 i AJid aJKaHiB:

1 2 3 4 5
CH2=(IJ—(|3H—CH2—CH3.
H,C C,H;

3-eTuI-2-MeTUJINeHT-1-eH

P HassiTh anKeH, MOJIEKyJa AKOI0 Mac CTPYKTYP-
HY QOopMyIy CH2=(|3—CH2—CH3.

CH,

CTpyKTypHi hopMyJsi MOJEKYJ aTKeHiB CKJa-
aloTh 3a Ha3BaMM CHOJIYK TaK caMoO, AK 1 1Jida
aJIKaHiB, ajie BpaXOBYIOTH Ille I MicIle ITOABifiHO-
ro 3B’ A3KY.

BIPABA. Cknactu CTPYKTYpHY ¢OopMysy MOJIEKY/IN ajllkeHy, Ha3Ba
SIKOro — 4-eTus-2-MeTU/IreKc-2-eH.
Po3B’si3aHHs
3amnucyemo JaHIior i3 mectu aromiB Kap6Gony (fioro mae moJie-
KyJia H-TeKCaHy) i HyMepyeMO B HbOMY aTOMM:
1 2 3 4 5 6

C-C-C-C-C-C.

! Pamime mudpy, 1o BKasyBajga ITOJOKEHHS HOABifHOro 3B A3KY,
3aMIMCyBaJIu IIepel Ha3BOIO CIIONYKY abo micasa mei: 1-6yreH, 6yTen-1.
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Hpyruii i Tperiit aToMu CIOJy4aeMO MOABiMHUM 3B’ I3KOM:
1 2 3 4 5 6
C-C=C-C-C-C.
ITpuegayemo samicauku CH;— i C,H.— Bigmomimmo mo apyroro i
3 2445
YEeTBEPTOTO aTOMiB:

1 2 3 4 5 6
C—(|3=C—(|3—C—C.
CH; C,H;
Homucyemo mo aromiB KapOoHy TOJIOBHOTO JIaHITIOTa HEOOXimHY

KinbKicTh aToMiB I'ifporeHy Ta oTpUMy€eMO CTPYKTYPHY (OPMYIy
MOJIEKYJIU aJKeHy:

1 2 3 4 5 6
CH,~C=CH-CH-CH,~CH,,
CH, GH;

Izomepia. Kpim ereny i mpomeny, Bci iHmTi
aJJKeHN MaloTh CTPYKTYPHiI idomepu. Isomepni
aJKeH! MOXKYTb PisHUTHCA He Juille O0yI0BOIO
KapboHOBOTO JaHIOra (4K i aJlKaHu), a i moJo-
JKeHHSM IIOJIBilTHOTO 3B’ IBKY B HbOMY.

BuBegemo cTpYKTYpPHI hOpMyaIn MOJIEKYJ i30-
MmepHuX ankeHiB C4Hg i 7amMo Ha3BU cIOJIyKaM.

CmouaTKy peajisyeMo BCi MOKJIMBi BapiaHTu
CIIOJIyUeHHSA YOTHUPHOX aToMiB Kapbomny, mam’s-
Tal4u, 110, KPiM IPOCTUX 3B A3KiB, ¥ MOJIEKYJIi
aJIKeHy Ma€e OyTH OWH MMOABIAHMII:

C=C-C-C C-C=C-C C=(|3—C
C
Temep momuiiieMo OO0 KOMKHOTO aTtoMa KapOoHy
HeoOXigHy KinbKicTs aToMmis INigporeny, a ming ¢op-
MyJaMU HaBeJeMO Ha3BU BiAMMOBIJHUX CIIOJIYK:
CH,=CH-CH,-CH; CH;-CH=CH-CH, CH2=(I3—CH3
CH,

6yT-1-en OyT-2-eH MEeTHUJIIIPONEeH

P IloscHITL, YoMy MU He Ha3BaJIU TPETIO CIIOJIY-
Ky 2-MeTHUIIpPoI-1-eHOM.

BUCHOBKMH

ByraeBonHi, MOJIEKyIN IKMX MAIOTh BiTKPUTHI
KapOOHOBMII JIAHIIOT 3 OOHUM IOABiiHMM 3B’A3-
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KOM, HAa3WBAIOTh ajJIkeHaMH. 3arajbHa (hpopmyiia
aakenis — C, H,,.

Ha3sBu aakeHiB cKJIagaoTh TaK caMo, AK 1 aJaKa-
HiB. HaaBHicTs moaBiiiHOTO 3B’SIBKYy BKA3yIOTh
cydikcomM -eH, a HOro IOJIOKEHHS B JIAHIIO31 —
mudporo nepexn cydikcom.

CTpyKTypHi i30Mepu ajKeHIiB pPi3HATHCA OymO-
BOI0 KapOOHOBOro JAHIIOTA i MOJIOKEHHAM Y
HBOMY IIOIBiHOTO 3B’SIZKY.

?

50. AKi cnonykn Ha3uBatoTb ankeHamu?
51. 3HanAaiTb BiANOBIAHICTb:

dopmyna Mmonerynm Hassa crionyku
1) CH;—CH=C-CH; a) 3-etun-5,6-AMMeTnnrenT-3-eH;
é Hs 6) 2-MeTUNnGyT-2-eH;
2) CH,—C=CH—CH,; B) 3-METUMNEHT-2-€H.
I ¥
CH,

3) CH3—(|3H—(I3H—CH=C|3—CH2—CH3;
CH; CH, C,Hs
52. Ha3BiTb BYyrneBOAHi, MONEKYM SKMX MatoTb Taki GopMynu:
a) CH3—(|3 = CII—CH3;
CH;CH,4
0) CH3—CH=(|3 —(I)H—CH3;
C,Hs CH,
B) CH2=9—9H—(IZH—CH3.
CH; CH; CH,
53. CKnagitb CTPYKTYPHI GOpMySIK MONEKYN:
a) 3-MeTUINEHT-1-eHy;
6) 3,3-pieTunreKkc-1-eny;
B) 2,3-AMMETUNTEKC-2-EHY.
54. 306pasiTb popmynun moneKyn ankeHis CsHyg, WO € CTPYKTYPHUMMU i30-
MepaMmy, | JanTe Ha3BY KOXHIN cnonyu,i.
55. CKinbku ankexis i3 popmynoto C;H4,4 MatoTb Y MONEKYNi FONOBHUI Kap-
OGOHOBWI NaHLUOr, KM CKNagaeTbes 3 4-x atoMiB Kap6oHy?
56. flKa ximiyHa dopMyna anKeHy, Wo Mae:
a) MonspHy macy 70 r/monb;
6) rycTuHy 3a HopmMasnbHux ymoB 1,875 r/n?
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BnactuBoOCTiI ankeHiB

Martepian naparpada gonomoxxe Bam:
» 3’acyBaTu Gi3nYHi Ta XiMi4Hi BNacTUBOCTI a/IKEHiB;
» MOPIBHATM BNACTUBOCTI a/IKEHIB i afKaHiB,;
» ni3HaTUCS, K EKCNIePUMEHTAaNbHO BiAPI3HUTH afKeH
BiJl anKaHy.

®i3uuHi BIaCTHBOCTI. ATKeHU 3a QisMUHUMU
BJIACTUBOCTSAMU IOAi0OHI m0o anxaHiB. ETeH, mpo-
TeH i OyTeHU 3a 3BUUAHUX YMOB € Ta3aMu, iHIITI
asKkeHu — pigmHuM abo TBepai peuoBuHHM. 3i
30iBIIIEHHAM BiJJHOCHOI MOJIEKYJSAPHOI Macu
CIIOJIYK TeMIIepaTypu iX IIJIaBJeHHS i KUITiHHS
3pocTaThb. AJIKeHU HEPO3UMHHI Y BOi, aje po3s-
YNHSIOTHCA B OPTaHIYHUX POZUNHHUKAX.

Ximiuni BaactuBocti. Yepes HasgBHICTH y
MOJIEKYJIaX aJIKeHiB MOABiHiHOIO 3B’SA3KY CIIOJIY-
KM BUABJAKTH 3HAUHY XiMiuHy aKTHBHICTBH. ¥
OiJIBIITOCTI peakIliil 3a y4acTio ITUX BYIJIEBOAHIB
MOABiHiHUI 3B A30K YHACJILOK PO3PUBY OLHOIO 3
MOr0 CKJIAJHUKIB JIETKO II€PETBOPIOETHCA Ha
mpocTuii. AJTKeH! BCTYHNAIOTh y PeakIiii mpuemn-
HaHHS, OKMCHEHHS, IIoJiMepus3aIrii.

Peaxuyii npuednanna'. ATKeHN CIIONIy4alOTh-
cA 3 BogHeM (peakIlid ripyBaHHsA), raJjoreHaMu
(peakIiia rajioreHyBaHHs), TaJIOT€HOBOAHSAMU,
BOIOIO (peakIria rixpararrii).

CkJan MPOAYKTIB TaKMX peakIlili 3a ydacTio
BOJHIO a00 raJIoTeHiB IepeadayuTy JIETKO; KOXK-
Huit atrom I'igporeny abo rajgoreHy npueaHy€eEThCA
mo aroma KapOoHy, AKUI Y MOJIeKYJIi ByTJIeBOI-
HIO YTBOPIOE MOABifiHMI 3B’ A30K:

CH,=CH-CH; + H, Ptabot, Ni, CH,;—CH,—CH; (peakiia rizpyBanHs);

CH,=CH-CH; + Br, > (|3H2— (IlH —CH,; (peakmis 6pomyBanHs).

Br Br
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Man. 10.
B3aemogisn
eTeHy

3 napoto
6pomy

P CxiamiTe piBHAHHSA peakIlifi IpUeIHAHHSA BOJ-
HIO i OpoMy [0 eTeHy.

Eren Ta inmri anrkeHu pearymoTh i3 (propom 3i
craJlaxyBaHHSAM, CyMIiIlli aJIKeHiB i3 XJIOpOM ITpu
ocBiT/IeHHI BUOYXaioTh, a peakIii Iux ByrjaeBom-
HiB i3 f1010M € OGOPOTHUMU.

BpomyBaHHs asiKeHiB BifOyBaeThCA 3a yUaCTIO
He gurie 6pomy (mas. 10), a i fioro BogHOr0 pos-
YMHY — TaK 3BaHOi OpomMHOI Boau (BoHA, AK i
O6pom, Mae Oypuii KoJip). 3HeOapBJIeHHA OpoMy
Iae 3MOT'Y BiIpiBHATHY aJIKeHU Ta iHIIIi HeHacude-
Hi cnosiyku Bij HacuueHux. Ile — oxma 3 axic-
HUX peakyiil Ha KpaTHUH 3B’ A30K.

BI’2;_ > ¥

- - - -

AJKeHu B3aeMOJIIOTH 13 rajJIOreHOBOAHAMU 34
3BUYANHUX YMOB
CH,=CH, + H-Br » CH,—CH,,
I Br
a 3 BOJOIO — 34 HAsIBHOCTI KOHIIEHTPOBAHOI CYJIb-

daTHOI KUCTOTH :
H,SO,(xoHu.)

CH,=CH, + H-OH “*(*"% CH,~CH,
H OH
P HassiTh IPOAYKTH WX PEAKITii.

SKWo MoseKyna ajJlKeHy € HecUMeTPUYHOI
LjoA0 NOABIMHOI0 3B’A3KY, TO NP1 B3aEMogii Byrne-

! AGo 3a mizBUIIIeHNX TeMIepaTypH i THCKY Ta HAABHOCTI KaTatizaTopis.
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Man. 11.
B3aemogisn
eTeHy

3 BOAHUM
pPO34YMHOM
Kanin
nepmMaHraHaTty

52

BOJAHIO 3 rajoreHoBogHem a6o sogoto atom ligpo-
reHy MOJIEKY/IN raJloreHoBOAHI0 abo BoAMN MPUES-
HYETbCS MepeBakHO 40 atoMa Kap6oHy, cnonyye-
HOro 3 6iNbLIOI0 KiNbKICTIO aToMiB ligporeHy:
CH,=CH-CH3 + HBr —> (|)H2-(|)H-CH3.
H Br

Pearyii okuchenna. Anxkenu, ak i inmi Byrite-
BOJIHi, IpU ITiATIAJIIOBAHHI TOPATH HA IIOBiTpPi.

P CknamiTs piBHAHHS peakIiiili TOpiHHA eTeHy B
HAJJINIIKY KUCHIO.

3a IMeBHUX YMOB aJKeHU OKUCHIOIOTHCS 3 PYU-
HYBaHHSAM OJHiel 31 CKJIaMOBUX MOABiIHOTO
3B’ABKY B MoOJIeKyJiaX. Take OKMCHEeHHA Ha3UBa-
I0Th YacTKOBUM. BoHO BigOyBaeThbcs, HaMpu-
KJIag, IpU B3aeMofil ajdkKeHiB i3 posbaBiieHUM
BOJHUM PO3UMHOM Kajiii mepmanranatry KMnO,.
ITix vac mponmyckaHHs eTeHy ab0 iHITIOTO Ta3010-
IiOHOTO aJKeHy B PO3UMH Iriel coii (ianakoBui
KoJip 3HUKae i 3’aBiderbca Oypuit ocany MnO,
(man. 11). ¥V pesynabraTi peakiiii yTBOPIOETHCSA
IBOXATOMHUM CIIUPT:

CH,—CH, 01 1.0, CH,~CH,.
OH OH

eTHJIEHTIIKOJIb

(YmoBHuM 3anucom [O] B opramiuniit ximii vacto
3aMiHIOIOTH ()OPMYJIY OKUCHUKA.)

T
CoH,

KMnO,

3a gpomomoror Iiei peakiii, sk i peakirii sa
y4acTio OpOMHOI BOAM, MOJKHA BilpisHUTH HeHa-
CUYeHi OpraHivHi CIONyKY Bil HACUUEHUX.



?

Peaxuyii nonimepusayii. Buuaiouu B 9 kjaci
eTeH (eTuJeH), BU Ii3HAJNCS, 10 OT'0 MOJIEKYJIN
3a IEeBHUX YMOB MOXKYTbH CIIOJIyYaTHCS B JOBri
JIAHIIOTH. ¥ Pe3yJIbTaTi TaKol B3aEMOIil yTBOPIO-
eTbcsa mosrietTuiieH. Ileir mpoiiec MOKHA PO3TJIA-
IaTu AK IOCJiJOBHE NMPUETHAHHS O MOJEKYJIU
AJKEeHY IHIINX MOJEKYJ YHACJIiJOK PO3PUBY
onHiel 31 CKJIaMOBUX MOABIHAHOTO 3B A3KY.

CxemMa yTBOPEHHA IIOJIieTUJIEHY 3 eTeHY:
t.pk

CH,=CH, + CH,=CH, + CH,—=CH, + ... 2%
- cee CHZ_CH2_ CHZ_CHz_CHz_CHZ_. .o
nCH2=CH2 M) (_CH2_CH2_)TL .

MOHOMED nojimep

BUCHOBKMH

Ankenu 3a pisSMYHUMHU BJIACTUBOCTAMHU MOTiOHI
IO aJIKaHiB, HEPO3YUHHI Y BOi, ajie PO3UUHAIOTHCS
B OpPraHiYHMX pPO3YMHHUKAX. 3i 30inbmIeHHAM
BiTHOCHOI MOJIEKYJIAPHOI MAaCH CIIOJYK TeMIIepary-
Pu iX IIaBJIEHHA i KUIIIHHA 3POCTAIOTh.

AJIKeHM 3HAYHO aKTUBHILIL 32 aJKaHU. 3aBIAKU
HAABHOCTI MOABIHOTO 3B’A3KYy B MOJEKyJax IIi
BYIVIEBOJHI BCTYHmalTh y Peakiii mpueTHaHHA,
OKHMCHEHHS, IMOJIiMepu3aIrii.

57. MNOSACHITb, HOMY alIKEHU € XiMIYHO aKTUBHUMM CMONYKaMM.
58. AKi gocnian fatoTb 3MOry BiApPi3HUTK €TEH Bij eTaHy?
59. Cknaaitb piBHAHHA peaKLlin, 3a OONOMOrol SAKUX MOMHa 34iNCHUTH
TaKi NepeTBOPEHHS, | BKaXiTb yMOBM ix nepebiry:
C,H5Cl

T
CoHg <~ CoHs — (—CH,—CHy—),.

)

CQH4B|’2
60. Hanuwitb y 3aranbHOMyY BUINSAAI PIBHAHHS peaKLii rOpiHHS anKeHy.
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61.Mpu noBHOMY 3ropsiHHi 10 Mn radyBaToro HeHacM4yeHoro ByrneBos-
Ht0 yTBOpMaocs no 30 mMa BYIIEKMUCAOro raly i BoAsHoI napu (06’emu
BiAMoBigaloTb OAHAKOBMM yMOBaM). 3HalAiTb GopMyny BYrneBOAHIO.
(YcHo.)

[,CU'IH AONUTIIMBUX \

AnkajaieHu

ICHYIOTb HEHacH4YeHi BYrneBOAHI, MOMIEKYIU SKUX MatoTb BiJKPUTUK
KapbGOHOBWI NaHLIOr i3 ABOMa NoABIMHUMMK 3B’A3KamMu. 3arasbHa Ha3Ba
LUMX CronyK — asikagieHn. NoaBinHi 3B’A3KM MOXYTb 6yTM 6ing 0gHOro
atoma Kap6oHy (CH,=C=CH,), po3ainat1ca ofHUM MPOCTUM 3B’A3KOM
(CH,=CH-CH=CH,) a6o kinbkoma (CH,=CH-CH,-CH=CH-CHj).
3aranbHa dpopmyna ankagieHiB — C,Hy,_5 (N =3, 4, ..0).

[MpaKTMyHe 3HaYeHHSA MaloTb aNKafieHW, B MOJIEKYNax SKUX NoABIiNHI
3B’13KKN PO3AiSIEHI OAHUM NPOCTUM 3B’SI3KOM, 30Kpema byTa-1,3-aieH:

H\l_ 2 H
wCC g g
H "N

TaKi cnonyku ciyrytoTb CUPOBUHOIO A1 BUPOOHMLTBA WTYHHOIO KayyyKy
(§ 33), rymu, gesdkux nnactmac. Bupobu i3 umx matepianis BUKOPUCTO-
BYIOTb Y Pi3HUX rany3six NPOMMUCIOBOCTI, TPAHCMOPTHMUX 3acobax, enekx-
TPOTEXHiLi, No6yTi TowWo.

Ocob6numBicTio Mmonekynu 6yta-1,3-aieHy € Te, Wo BCi aToMun nepeby-
BaloTb B OJHIM MOLWMHI, a AINAHKM NepeKpuBaHHA p-opbiTanen ato-
MiB Kap6oHy po3MilleHi Had i Nig niowmHo Monekynu (man. 12). Y
MOJIEKYNI HEMAE MOBHOLLIHHMX MPOCTMX | NOABIMHMX 3B’A3KIB MiX aTo-
Mamu KapboHy; eNeKTpoHHa rycTMHa MawXe piBHOMIpPHO po3nogineHa
no BCbOMY Kap6oHOBOMY naHutory. CTpyKTypHy $opmyny MoneKkyau
6yTta-1,3-aieHy iHoai noaatloTb TaK:

CH,===CH===CH===CH,.

Man. 12.
MepeKkpuBaHHSA
p-opGitanen

y MoJieKyni
6yta-1,3-gieHy

3a XiMiYHUMK BNaCTUBOCTAMM aNKafieHu NoAibHi 10 aNKeHiB. Xapak-
TEPHUMU ANK HUX € PeaKLLii OKUCHEHHS, NPUEOHAHHS | nonimepu3allii.

J
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ANKiHKn

Man. 13.
Macwrta6bHa
moaenb
MOJIeKYNU eTUHY

Martepian naparpada gonomMoxxe Bam:

» 3'scyBaTH, AKi BYrneBoHi HasnBaloTb anKiHaMu;

» OTpMMaTU BiJOMOCTI NPo i3oMepito ankKiHis;

> CKNlafaTtu CTPYKTYPHIi GOPMYIU MONEKYN i30MEPHUX
alKiHiB;

» HasWMBaTM aKiHWM 3a npaBuUIaMK CUCTEMATUYHOI
HOMEHKNaTypu;

» 3'scyBaTh BNacTMBOCTI aNlKiHiB.

Ckaan i o6ymoBa moaekyxa. Haitmpocrimmum
BYTJIEBOJHEM i3 MOTPiliHUM 3B’ A3KOM Y MOJIEKYJIi
€ eTuH, abo aneruiex, C,H, (mai. 2, 13). CTpyk-
TypHa (hopmyna moseryau cuosyku H-C=C—H,
a exektporHa — H:C::C:H.

P ITosCHITE IPOCTOPOBY OYAOBY MOJICKYJIU €THHY.

ETuH 3ammouaTKkoBy€e TOMOJIOTIUHUN PAJ ByTJe-
BOJHIB, y MOJIEKyJaX AKHUX € OJWH IOTPiAHUH
3B’ A30K.

ByrieBogHi, MOJIEKyJIM AKUX MAIOTh BiTKPUTHII KaApOOHO-
BUM JAHIIOT 3 OAHUM IHOTPiMHUM 3B’SI3KOM, HA3UBAIOTh

anKinamu.

Aakian
CnH2n—2

Y Mmosnexkyaax aadKiHiB MiCcTUTHCA Ha ABa aTOMU
Tigporeny menrIe, HijK y MOJIeKyJaaX BiAIIOBif-
HUX aJIKeHiB (3icTaBTe CKJaJ MOJEKYJ eTUHY
C,H, i1 ereny C,H,). Tomy sarampHa dopmysaa
ankinis — C, Hy, » (n =2, 3, ...).
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LlikaBo 3HaTH
Izomepom
TpOHiHy

€ CIIOJTyKa

3 IBOMAa
TOABITHUMU
3B’ A3KaMu

B MOJIEKYJIi:
CHZZC:CHz.

Haspu. Ximiuni Ha3BUM aJIKiHIB CKJIAZAIOTH TAK
caMo, SIK 1 aJKeHiB, aje 3amicTh cydikca -eH
BUKOPUCTOBYIOTH CyDiKc -in (-uH):

HC=C-CH,.
IPOIIiH
T'ooBHUII JaHITIOT MOJIEKYJIN alKiHy, AK 1 aake-
HY, 00MpaioTh TaK, I[00 Y HbOMY OyB KpaTHUHA
3B’A30K. IToyI0sKeHHsa TOTPifiHOTO 3B’ A3KY B JIaH-
11031 BKa3y1oTh udporo mnepen cydikcom

1 2 3 4
HC=C—CH,~CH,,
oyr-1-im!

a 3aMiCHUKM — Ha IOYaTKY HAa3BU CHOJYKU:
1 2 3 4 5
CH,-C=C-CH-CH,.

CH,

4-MeTUIIeHT-2-iH

Izomepia. CtpyKTypHi idomepu ankiuiB pis-
HATHCA 3a OyZoBOIO KapOOHOBOTO JAaHIIIOTA
i TOJIOXKEeHHAM Yy HBOMY IIOTPIHOTO 3B’SI3KY.
ITpuknan apyroro BapiaHTa isomepii: OyT-1-im
HC=C-CH,—CHj;, 6y1-2-inr CH;3—C=C—-CHs;.

P MoseniTh, 10 6YTUHY 3 PO3TANLYKEHUM Kapbo-
HOBUM JIAHITIOTOM y MOJIEKYJIi He icHYE.

®izuunHi BIacTuBocTti. ANKiHum — 0Oe36apBHI
peuoBuHu. ETuH, npomix i 60yr-1-im 3a 3BuMuUaii-
HUX YMOB € rasaMu, pellTa ajJKiHiB — piguHHN

abo TBepai peuoBmHH. ['asomomiOHi aakinm
MaliKe He MaloTh 3amnaxy. HempuemHMi 3amax
TeXHIiYHOTO eTHHY (alleTujJeHy), SKUA BUKOPUIC-
TOBYIOTH IIiJi Uac raso3BaplOBaJbHUX pooOiT,
3yMOBJeHUH nqomimkamu ciproBoguio H,S, doc-
¢iny PH; ta neakux inmux rasis. Ankinu mora-
HO PO3UYMHAIOTHCA ¥ BOJi.

Ximiuni BIacTuBOCTi. AJTKiHVM AK HeHacu4eHi
CIIOJIYKW BCTYNAaIOTh y pPeakIlii mpuegHaHHA,
OKMCHEHHHA.

! Paminte mu@py, 1110 BKasye Ha I0JI0KeHHA IOTPifiHOrO0 3B’ A3KY, 3aIlu-
cyBaJIu Ilepe Ha3BOIO CIIOJIYKHU abo micua Hei: 1-0yTuH, 6yTuH-1.
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Peaxyii npuedHanna. 3aBIAKY HAABHOCTI B
MOJIEKYJIi aJKiHy moTpifiHOro 3B’ A3KY peakilii 3
BOJHEM, rajioreHaMu, I'aJIOTeHOBOIHAMHU BimOy-
BaloThCcA y ABi crazxii. CmouaTKy MoJIeKyJa
AJKiHYy TpPUETHYE OOHY MOJIEKYJY peareHry,
IIoTiM — Apyry.

Pearuyis ziopyeanns. Ha mepiriit crazgii B3ae-
MOZiil eTMHY 3 BOJHEM YTBOPIOETHCA €TEH, a Ha
apyrift — eran:

HC=CH "2 *, v c—cH, 2", cH,—CH,.

eTUuH eTeH eTaH
P CrianiTs aHaJIOriuHy cXeMy AJIs IPOIiHy.

Pearuii 3 zanozenamu. Aakinu, K 1 aaxesu,
3He0apBIIIOTHL OpoMHEY BoAy. BaM Bigomo, 110 114
peakiiig € gKicHOIO HAa KpaTHUU 3B A30K. ETuH
B3a€MO/Iie 3 6pOMOM 3TiHO 3 XiMiYHUMU PiBHAH-

HAMMU:
H-C=C-H + Br, » H—(|3 =(|3—H (1-mra cragisa);
Br Br
1,2-gu6pomoeTeH
]T%r ]%r
H—(|J=(|3—H + Br, —» H—(lJ —(ll—H (2-ra cragia).
Br Br Br Br

1,1,2,2-rerpabpomoeran

BiamoBigHa cxema mepeTBOpeHb:

HC=CH "2 CHBr—CHBr 2% CHBr,~CHBr,.

Amnamnoriuno Biz0yBaeTbCcAa IPUETHAHHS XJIOPY
o ankinis!.

Pearuii 3 zano0zeno0800HaMU. 3a HarpiBaHHS 1
HaAsBHOCTI KaTaJidaTopa eTUH B3aEMOJIE€ 3 XJIO-
poBOIHEM:

kt
HC=CH + HCl — H,C=CHCI.
XJIOpoeTeH, a60 BiHiIxI0pUI
I1a peakiis Mmae npakTUYHE 3HAYEHHS, OCKITBKU
ii TPOAYKT € CUPOBUHOIO JIJIsI BUPOOHUIITBA II0JIi-

! PeakIito eTHHY 3 XJIOPOM 3[ilicHIOIOTH y posunHHUKY (CCl,) 3a HaaB-
HOCTI KaTaJisaTopa.
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Birinxaopuny (§ 32). [Ipyra cragia BinOyBaeThcs
0e3 KaTaJizaTopa:

CH,=CHCI + HCI - CH;—CHCL,.

1,1-guxysopoeran
IIpo peakIiito eTuHy 3 BOogoI0 HTUMeTbca B § 17.

Peaxryii okucnenna. Ankinu, ax i inmri Byrie-
BOJHIi, TOPATh HA mOBiTpi (Mas. 14).

-
A
¢
CoHy
Man. 14.
[opiHHA
eTuHy* CaC,, H,0

P IlosicHiTH, YOMY MOJYyM’s IPU TOPiHHI eTHHY
IOCUTH sICKpaBe ¥ BogHOYAC KillTABe.

AJUTKiHYT pearyroTh i3 pO3UMHAMY CUJIbHUX OKVC-
HUKIB.

llpn B3aemogii eTuHYy 3 PO3YUHOM Kaniin nep-
MaHraHaTty fnoTpilHMI 3B’SI30K Y MOJIEKY/i Byr/e-
BOJHIO NEPETBOPIOETLCSA Ha NpPocTui. OgHUM i3
npoAyKTiB peakuii € Kani okcanat (ue — cilb
/IBOXOCHOBHOI WwjaBneBoi kucaotu HOOC—-COOH):

3HC=CH + 8KMnO, — 3KOOC-COOK +
+ 8MnO0,| + 2KOH + 2H.,0.

Y nopi6Hmnx peakuisix 3a y4acTio iHLIMX a/KiHiB
nOTPINHI 3B’13KN Mixk aTomamun Kap60oHYy po3puBa-
I0TbCSl i YTBOPKOIOTLCSI OAHOOCHOBHI Kap6OHOBI
KUCNIOTU (Y KUCIOMY cepefoBHULLi) abo ixHi coni:

CH;-C=C-CH; 1% #20  5ch,co0H.

! ¥V na6opaTopii eTuH 106yBaOTh 3a peakIieio Kaubniit kapbiny CaC, 3
Bomoio (§ 12).
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64.

65.

66.

67.

68.
69.

BUCHOBKMH

ByrieBoaHi, MOJIEKYJIN AKX MAIOTh BiIKPUTHH
KapOOHOBMIi JIAHIIOT 3 OJHUM NOTPiliHUM 3B’s3-
KOM, Ha3WBalTh ajIKiHamu. 3arajpHa (opmyiia
auakinis — C,H,, _».

Ha3sBu aakiniB ckaagaroThs TaKk caMo, AK i ajake-
HiB, ajie BHUKOPUCTOBYIOTH cydike -in (-un). Ilomo-
SKeHHS TMOTPIiHHOTO 3B’A3KY B JIAHII03i BKa3yIOTh
mudporo nepen cydikcom.

CrpykrypHa izoMepia aakiHiB 3ymoBJieHa Ppi3-
HOI0 0yTOBOIO KapPOOHOBOTO JIAHIIOTA i Pi3HUM PO3-
MillleHHAM Y HbOMY MOTPiifHOTO 3B’ A3KY.

3a 3BUYAWHHUX YMOB aJIKiHu — 0e30apBHi peuo-
BUHM, [0 MAaiijke He MAIOTh 3aMaxy i MOraHO PO3YN-
HSIOTHCA Y BOTi.

XapakTepHuMHu AJIA AJKiHIB € peakruii mpuen-
HAHHSA i OKUCHEHHS.

. SIKi cnonykn Ha3uBaloTb anKiHaMn?
. lanTe Ha3BM ankKiHawm, WO MatoTb TaKi GopMynu:
Hs
|
a) CH;—-CH,—-CH,—-C=CH; B) CH3—(|:—CEC—CH3.
6) CH3—CEC—(|:H—CH2—CH3: CH;

CHs

306paziTb CTPYKTYPHI GOpMynn Monekyn:

a) reKkc-2-iny;

B) 2,2-OUMETUITEKC-3-iHY.

6) 3-MeTUNnNeHT-1-iHy;

Hanuwite CTPYyKTYpHi dopmynn Monekyn i3oMepHux ankiHiB CgHg i
Ha3BiTb CMONYKM.

CKnapfiTb PiBHAHHA peaKuin 6yT-1-iHy 3 BOAHEM | 6POMOM, Y3ATUMU B
HaaMLWKY. Ha3BiTb NPOAYKTU peaKLii.

ANKiH, MOJIEKYNM KOO0 MaloTb po3ranyxeHy 0ynoBy, B3aemogie 3
6pOMOM 3 YTBOPEHHAM cnosiykn CgHgBr,. Hanuuwite piBHAHHA ABOX
NoCnifJOBHUX peaKLin, Ha3BiTb BYIJIEBOAEHb i CMOJIYKH, LLO YTBOPIO-

IOTbCA.

7K 3a 4ONOMOIO0 XiMIYHUX peaKLir po3ni3HaTh eTaH i eTUH?
AKMM MaKcMmanbHMn 06’€M BOAHIO (3a HOPMaslbHMX YMOB) MOXKE B3a€E-
MOZISiITU 3 ETUHOM, Y3ATUM KiNbKicTio peqyoBuHu 0,1 Monb? (YCHO.)
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70. AKni 06’eM BYIIEKMCNOrO rady YTBOPIOETLCH Npu cnantoBaHHi 400 mn
nponiHy B HaanMLWKy nosiTpa? (YcHo.)

71. 3HanAiTb XiMi4HY dOpMYNy ankKiHy:

a) MonsipHa maca Koro 68 r/monb (YCHO);
6) y sKOMy MacoBa YacTKka KapboHy ctaHoBUTb 88,2 %;

B) Npu cnantoBaHHi 0,1 Monb aKoro yrBoptoeTbea 0,5 Monb Byrne-

KWUCMoro rasy (ycHo).

1 BeH3eH. ApeHu
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Martepian naparpada gonomMoxxe Bam:

» [i3HaTUCH NPo cKiaa i 6yAoBY MONEKYIM GEH3EHY;
» OTpMMaTH BiJOMOCTI NPO BNIAaCTUBOCTI GEHIEHY;
» 3'sicyBaTH, IKi CMONYKM Ha3WBatoTb apeHaMM.

Icuye Bestmka rpyna crmonyk Kapbony 3 I'igpo-
TeHOM, Ha3Ba SKOl [OBOJI He3BUUAHA — apPO-
Mamuiri 8yznre6o0Hi. Bona moB’sa3aHa 3 TUM, II10
pasgiie 11i cmonyKu fo0yBaiv 3 IPUPOSHUX OYX-
MAHUX cMmoJi. IIpore crisibHA 03HAKa TaKUX CIIO-
JYK — He 3amax, a ocodsimBa 0ymoBa MOJEKYJI.

Bensen. HaiinpocrimmuMm apoMaTUYHUM BYT-
geBonHeM € Oensen CgHg (TpuBiasmbHa HazBa —
6ensou1). ITto cioryKy BigkpuB y 1825 p. anrmiiii-
cekuil yuenuit M. Papaneii; BoHA y BUTJIALL
pifvHM HaKOMMUyBajacAd B EMHOCTAX 31 CBiTMIb-
HUM T'a30M, KU BUKOPUCTOBYBAJIU Y BYJIUUYHUX
JixTapax.

Bydosa monexynu. Biactusocti OeH3eHy, BU-
ABJIeHI XiMikaMu, He JaBajy 3MOTU OJHO3HAUHO
omrcatu 0ymoBy Horo mosekyiu. Aromis Iigpore-
Hy B MoJekyai 6erseny CgHg sHauHO MeHIIE, HiMX
Y MOJIEKYJIi HACUYEHOTO BYIJVIEBOZHIO T'e€KCaHY
CgH,4. Ile BrkasyBaso Ha HAaABHICTH y MOJIEKYJIi
OeH3eHy MOABiTHUX ab0 HABITH MOTPiMHUX 3B’A3-
KiB (TOOTO OeHB3eH MaB OyTH HeHACUYEHUM BYTJIe-
BogHeM). OmHAK CIOJYKa BUABHWJIACA XiMiuHO





