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JIt060B BuUIIA 3a 3J10 i 106pPO, 3J10 i ;OGPO BUIIi 3a icTUHY,
icTuHa BUIlA 3a pO3YyM, PO3YM BUIIHUH 3a JI000B,
aJie Bce Ile — XiMifA BBa€MOJii IPUPOAHUX €JIEMEHTIB.

Ouexcitt ITozpeOHuii-Anerxcandpos

LLlaHOBHI gecATMKNACHUKM Ta gecAaTuknacHuu,i!

¥ npomy HaBUAJBLHOMY POILi y Bac € UyJ0Ba Haroja MOPUHYTHU B AMBOBUIK-
HUU cBiT opraHiumoi ximii. Bu B:ke 3000y IepBUHHI 3HAHHS PO OpraHiuHi
PEeYOBUHMU, ajie IILOT'0 POKY BU O3HANOMUTECA 3 OCHOBHUMY 3aKOHOMipHOCTAMU
Yy BJIACTUBOCTAX OPTraHiUHUX PEYOBUH Ta Ai3HAETECS IIPO B3a€MO3B’A30K MiK
OyZIOBOIO MOJIEKYJI OPTraHIiUHMX PEUYOBMH Ta IXHiMU XiMiuHMME I (pismuHmMMT
BJIACTUBOCTAMU. SIK BU mpouuTaIU B emirpadi, JKUTTS B3araJji 1mos’A3aHe 3 Xi-
MiuHUMU pedyoBuHaMu. [[UBOBUIKHO, ajie BCi HaIlli BifuyTTsa 3abes3meuyoTbes
caMe XiMiUHMMU peaxilisMu. SHAHHSA 3 OpradHiuHoi Ximii ZarTh MOKJINBICTH
OTpPUMATH CyYacHi Jiku, papbu, mractmacu Tormfo. CTBOpeHo HOBi, HeicHy0Ui
B JKUBifi mpupomi opramiuui peuoBmHU, 110 3a6€3II€UYIOTH POOOTY CyYaCHUX
npuiaagiB: Bixg cMapTdoOHIB 10 KOCMIUHHMX ammaparis.

et minpyyHUK — Balll TOJIOBHUM MOMIUHUK y BUBUYEeHHi ximii. Bin
MicTUTh yBech MaTepiaJy, aKuil BaMm Oyme HeoOximumit y 10 xiaaci. Kox-
HUU maparpad 3aKiHUYyeTbCA KJIIOUOBOIO ifle€io i IpaKTUUYHUM OJIOKOM, AKUM
CKJIAMAEThCA 3 PiBHOMAHITHUX 3aIUTAaHbL i 3aBIAHb.

V kimmi migpyuyHmKa € anxdaBiTHUI DOKAKYMK Ta BiAmOBimi mo pospa-
XYHKOBUX 3a7ad4.

YMOBHi No3HayeHHs )
— BakJmBa iH(popMAaIida, G JIeMOHCTPAIiMHUNA TOCTiT;

-0 ;
AKY HeoOXimHO 3amam’sTaTH; i

~ . . . 7@ — KmiouoBa ifes maparpada;

(&) — pyOpuka «/lisHaliTecd Oinbie»;  e-®

. . Q— KOHTPOJBHI 3aIUTAHHA;
(1) — pyOpuka «Ilikasuii GaxT»;

@ — pyb6puka «Ximisa i_

3aBIAHHS OJIS 3aCBOEHHS

= HaBKOJIO HacC»; ==  Marepiauy;
ﬂ— TeMU HaBUYAJbHUX ITPOEKTiB; @ TOCWJIAaHHSA Ha eJIEKTPOHHUH
IOIaTOK.

EnekTpoHHUIN fodaToKk Ao NigpyyvHUKa

Ha cTopimkax migpyYHMKa BU 3HalgeTe IMOCUJIAHHSA Ha CTOPiHKY IHTEp-
Hery interactive.ranok.com.ua, ge po3MillleHO A0JATKOBY iH(oOpMAaIlifo 0
naparpagis, 6iorpadii yuenux, Bimeo xiMmiuHMX JOCTiAiB Ta TeCTOBi 3aBHAHHA
I KOHTPOJIIO 3HAHb 3a BUBUEHUMU TeMaMu. TaKkoK MOKHa CKOPUCTATUCS
QR-rKomamMu, AKi poBIidHAIOTHCA CHeIliaJbHUMHN 0e3KOIITOBHUMM IIporpama-
MU, IO MOYKHA BCTAHOBHUTHU HAa BaIlll IJIaHIIeT abo cMapTdoOH.



§1. MNoBTOpeHHA NOYATKOBUX MOHATb NMPO OPraHiyHi pevyoBUHN

OpraHiyHa ximia Ta opraHiyHi pe4yoBMHN

Ha mouaTky cTaHOBJIEHHA OpPraHiuyHOl XiMil AK HayKM O OPraHiuHUX
PEYOBUH BiJTHOCUJIM Ti PEUYOBWHU, IO YTBOPIOBAJIUCA B KMBUX OPraHis-
max. Came 3Bimcu ¥ mimia HasBa «opradiuHi». AJie cbOrogHi Bimomo
0araTo opraHiuHUX PEYOBUH, ITI0 HE HAJEKATD A0 KMBOI IPUPOAY, HATIPU-
KJIaJ TOJIieTH/IeH, OiJbIIicTh JiKiB TOIm[o. ¥ XO[i BUBUEHHS OPraHiuHUX
PEeYOBUH BUABUJIOCSH, II0 MijK HUMU TAa HEOPTaHIiYHUMU PEeUYOBUHAMU HEMAE
yiTkoi Mexki. OgHier0 i3 CyTTEBMX O3HAK OPraHiUHMX PEUYOBUH € Te, IO
BOHU 000OB’sI3K0OBO MicTATH aTroMu KapOoHy, TOMYy HaWOiIbIIT MOIMTHUPEHUM
BU3HAUYEHHAM Opra”iuaoi ximii e:

.\ OpraHiyHa xiMmia — ue po3gin ximii, o B1BYae cnonyku KapboHy, ixHi Bnac-
CJ .
¢ TUBOCTI Ta MeTOAM JOOYBaHHS.

T'onmoBHe saBmamusA opraHiumoi ximii copmysatoBas e 1853 poky
III. Kepap: oOyBaHHA OPTaHIiUYHNX PEUYOBUH 11034 KUTTEMiSJIBHOCTI Op-
ragisamiB. Tak, chOTOMHI He MOKHA YABUTHU HAIIle KUTTA 0e3 OpraHiuHUX
CIOJIYK: MaliKe BCe HABKOJIO HAaC i MU caMi CKJIaIa€MOCS 3 UWCJIEHHUX
pisHomMaHiTHUX peuoBuH (Maj. 1.1).

OcHOBHiI 03HAaKM OpPraHiYHUX CIIOJYK:

- ckJIamaioThesa 3 atromiB KapOony, I'izporeny, uacrto mictars Hitpo-
ret, OKcureH, xoua MOYKYTb MICTUTH aTOMHU I iHIIUX eJIeMEHTiB;

- atromu KapOoHy B MOJIeKyJax CHOJIyueHi MiK co60oi0 B KapOOHOBi
JIQHITIOTH;

Bonocca cknapa-
€TbCA 3 BINKiB,

AKi yTBOPEHi

i3 3anuwWKiB mone-
Kyn aMiHOKMCNOT

KodeiH — opra-
HiYHa HiTporeHo-
BMiCHa crionyka

AnenbcuH Ta iHWi
dPYKTN MICTATb

JIMMOHHY KWCIIOTY, | \
AIKa € opraHiyHoo

Opar i nanip ckna-
CMosyKoto

[aTbcA i3 uento-
03K, fAKa, Y CBOKO
yepry, CKNafaeTbca
i3 3anuwkKiB mone-
Kyn r1oKo3u

Man. 1.1. OpraHiyHi CNoNyKn HaBKOMNO Hac




§1. TIOBTOPEHHA MOYATKOBMX MOHATb MPO OpPraHiuHi PeyoBUHU

* Mi3K aToMaMM B MOJIEKYJIaX II€EPEeBaKHO HeIoJApHI abo ciaboio-
JAPHI KOBaJICHTHI 3B’ A3KU;

* OLIBIIICTL OPraHiUHMX PEUOBUH MAaIOTh MOJEKYJIAPHY OYIOBY, TOMY
IJIsI HUX XapaKTepHi IMMOPiBHAHO HU3BbKI TeMIIEpATYPH ILIABJIEHHA U KUITiHH;

* OiJIBIIICT, He PO3UMHAIOTHCS Y BOMAi, € JIeTKMMM piguHamMu abo
JIETKOIJIABKUMY TBEPAUMU PEeYOBMHAMU, 0araTo 3 HUX ra3yBaTi 3a 3BU-
YallHUX YMOB;

* POSUMHHI ¥ BOJAi CHOJYKHN 3a3BUUAU € HEeeJeKTPOJIiTaMu’;

* IepPeBaKHO € IOPIOUYMMU PEUOBUHAMU;

- mix wac HarpiBamua Buire 3a 300°C 3asBuuail PoO3KJIAAAIOTHCA.

Cepen opraHiuHNX PeUYOBMH BUILJISIOTE 6araTo pisHMX IPyI Ta KJAacis,
ToMy iX KjacudiKallis € JOCUTHh CKJIAJHOI0, JeTaJIbHillle Ile TUTAHHA MU
posriaaHeMo B maparpadi 3. Ase 3a eleMeHTHUM CKJIQAOM cepel opra-
HIYHUX CIIOJIYK MOKHA BUIIJIUTU TPHU BEJUKI I'pymu:

* 8Y2/1e600Hi — PEUOBUHU, IO CKJaJarThbca Tinbku 3 aroMmiB Kap-
o6ouy # I'igporeny;

* OKCU2€HOBMICHI CNOJYKU — PEYOBUHU, MOJIEKYJn AKX okpim Kap-
6omy i I'igporeny mictars atomu OKcuUTeHy;

* HiMpPO2eHOB8MiCHI CNOJYKU — OPraHiuHi PEeUYOBUHU, Y MOJEKYJIax
AKUX HasgBHi aTomu HiTporeny.

MeTaH Ta NOro romMmonorn — Hacu4yeHi ByrneBOAHi

Haiinpocrimoto opraniunoio peuosunowo € meran CH,. Binm Takox
€ TIepIIuM YJEeHOM 20MOJ02i4H020 pAdY AJKAHI8 i3 3araabHOIO (HOpMY-
aorw C H, . ,, ne n — umcao aromis Kapbony B mosexyui. ¥ 9 Kiaci
BU O3HAWOMMJIVCA 3 JeCATbMAa IIePHINMU IIPEJCTABHUKAMU I[HOTO DALY
(raba. 1). HasBu romoJioriB MeTaHy € OCHOBOIO CHCTEMATHYHOI HOMEH-
KJIaTypW OPTaHiYHWX CIOJYK, TOMY BaKJWBO iX M00pe mam’ ATaTHu.

Taomunga 1. Ilepuri mecATh MpeacTaBHUKIB aJKaHIB

Yuciao Moueky- Hasga Yucao Moueky- Hasgsa
aTomiB JSpHA aToMiB JApHA
Kap6ony n | ¢popmyna KapGouy n | ¢opmyna

1 CH, Meran 6 CeH,, Tekcan
2 C,H, Eran 7 C.Hy, Tenran
3 C,Hg IIponaun 8 CgH, g OkTaH
4 C,H,, Byran 9 CoH,, Honau
5 C,H,, ITeunTan 10 C,oHyy Hexkan




MoaerkyasapHi opmyiu BimoOpaskarmTsh TiIbKK AKiCHUN i KinbKicHUH
CKJIaJ pedoBUH. [Jig opraHivuHMX CHOJIYK Habarato BasKJIMBiIlle 3HATU He
MOJIEKYJISAPHI ()OpMyJIr, a CTPYKTYPHI, OCKiIbKH came OymoBa MOJIEKYJIN
PeuYoBMHU BHU3HAYAE 1i BJIACTUBOCTI.

ITixg uac ckIagaHHSA CTPYKTYPHHX (POPMYJI aJIKaHIB CIIOUATKY 300pa-
JKYIOTH JiaHIior 3 aromiB KapOowy. ITorim mommcyrors aromu ligporeny
Tak, 100 Ko:KHMUM aTom Kap6oHy yTBOPIOBAB II0 YOTHPU XiMiuHi 3B’sa3KU
(ockinmpku KapOoH B OpraHiuyHMX CIIOJYKAX 3aBKAU YOTUPUBAJIEHTHUI).

MeTaH eTaHn IIPOIIaH
MomnexkyasapHa
dopmy.a: CH, C,Hs CgHg
Crpyrrypus i o wo
opye: H¢~H H=G=¢H HoG=¢-¢H
H HH HHH
CropoueHa
CTPYKTYPHA CH, CH,—CH, CH,-CH,-CH,
(dopmyaa:
Mopenb moJte-
KyJau: e
¢ «©

OcHOBHI BJTacTUBOCTI MeTaHy Ta 10ro rOMOJIOTiB HaBeIeHO B Tabauili 2.

Taomumga 2. DisuuHi i XiMiuHi BJIacTHBOCTI MeTaHy
Ta MOTr0 TOMOJIOTiB

dDi3suuHi BJACTUBOCTI XimiuHi BIacCTHBOCTI

* 2OpIiHHA:
C,H,, + 80, — 5CO, + 6H,0
* 2aJ1026HYB6AHHA — B3aEMOJid 3 ra-

+ CH, — C H,, — rasu 0es zanaxy
. C5H12 — C,cHg, — pigunm 3i cue-
nu@divHUM 3ar1axomM

- C,;H,, — C_, — tBepzi, Ges 3amaxy,
JKUPHi HA JOTUK

+ be3bapBHi

+ 3i 3binmpIIeHHAM yncJa aTomis Kap-
0OHY HiABUIIYIOTHCA TEMIIePATyPU
IJIaBJIEHHA U KUIiHHA

* HEIOJIAPHIi, HEPO3UMHHI y Boai

noreramu (Cl, Ta Br,) 3a ocsiTien-
Hs a00 HarpiBaHHA:

CH, + Cl, ——CH,CI + HCl




§1. TIOBTOPEHHA MOYATKOBMX MOHATb MPO OpPraHiuHi PeyoBUHU

ETeH Ta eTH — HeHacuueHi ByrneBoaHi

ETen Ta eTuH — HeHacHUYeHi BYTJIEBOJIHI 3aBAAKU HAaABHOCTI B IXHiX
MOJIEKyJIaX KPaTHUX 3B’fA3KiB (mMoABiiiHOTO ab0 MOTPIiHAHOTO), yHACJiOK
YOr0 BOHU IPUETHYIOTh MOJIEKYJIN iHITUX PEUOBUH (HacuuyroThCs). OcHoO-
BHI XapaKTepUCTUKH Ta BJIACTUBOCTI eTeHy If eTUHY HaBeAeHO B Ta0auIli 3.

Tabauus 3. XapaKTepPUCTUKU Ta BJIACTUBOCTI €TE€HY W eTHHY

XapakTepuc-
THKA

Eren

Erun

MonexynspHa
(popmyaa

CyH,

CrpyKTypHa
(dopmyaa

H-C=C-H

CropoueHa

CTPYKTYpHA
(dopmyaa

CH,=CH,

CH=CH

Mogennb
MOJIEKYJIT

¢

g

@DiguyHi BJIACTH-
BOCTi

6e30apBHi

He MaIOTh 3allaxy

rasyBarTi 3a 3BUUAHUX YMOB

IIOraHO PO3UYMHAITHCA Y BOA1, ajie 1oOpe PO3UNHSIIOTHCS
B OPraHiYHUX POSUMHHUKAX

Ximiuni BracTu-
BOCTi

20pIHHA:

C,H, + 30, - 2C0, + 2H,0

2C,H, + 50, - 4CO, + 2H,0

* 2idpysannas (2i0pozenisayis) — NPUEeTHAHHSA BOSHIO —
BimOyBaeThcA 3a HarpiBaHHA Ta HAABHOCTI KaTaJjisaTopa:

t,Ni
C,H, + H,——— C,H,

t,Ni
C,H,+H,—— C,H,

t,Ni
C,H, +2H, LN, ¢ H,

* 2an0zenyséanHa — MpUENHAHHSA TajoreHis Cl, a6o Br, —
BimOyBa€eThCcA 3a 3BUYAUHUX YMOB:

C,H, +Cl, - C,H,CI,

C,H, + Cl, - C,H,Cl,
C,H, + 2Cl, - C,H,Cl,




EtaHon, metaHon, rniuepon — npeactaBHUKU CrNPTIB

Cnupmu — 1ie OpraHiuHi CHOJIYKHU, IO MiCTATH OAHY abo0 AeKijJbKa
rinrpokcuabaUX rpyn —OH, cmosyueHux 3 HacuueHuM aTtomom KapOGoHYy.

IIa rinpokcunbpHaA Tpyia HasgABHA B MOJIEKYJIAaX yCixX cmupriB. ¥ HazBax
COUPTiB HaABHiCTD riApokcuabHOI rpynu —OH mosHauaoTh cydikcom -o.i-.
XapakTepuCTUKY NeAKUX CIUPTIiB HaBegeHO B Tabuuii 4.

Taomumga 4. XapakTepucTuka ta (ismuHi BJIACTHBOCTI JeIKHUX CIIUPTIB

Xapakre- MeranoJ, a6o Eranou, a6co Tainepoa,

pucTura METUJIOBUI CIIUPT | EeTHJOBHMM CIIUPT a00 MPOMaHTPHUOJI
Mouaexry-
JApHA CH,OH C,H,OH C,H0, a6o C,H,(OH),
dopmysia
C

TPYKTYpHA CH,-~CH-CH,
dopmyna | CH,-OH CH,~CH,~OH L2

OH OH OH
Mogensb
MOJIEKYJIU
¢ i

Dizuuni - 6es3bapBHI piguHUI - 6esbapBHA CUPOIIO-
BJIACTHUBOCTiL | * JIeTKi monibHa piguHa
* JIETIIIi 3a BOAY * HeJeTKUH
+ HeOOMe)KeHO PO3UNHAIOTHCA Y BOI1 * BAXKUUH 32 BOLY
« moOpe 3MIIIyIOThCA 3 OPTAHIYHUMU * HEeoOMeKeHO PO3UN-
peYoBHMHAMU HSETHCA Y BOAL
+ IeKydi Ha cMakK « Iye B’SIBKUI
« OTPYHHI - 0es samaxy
+ rirpockomiuHmMi
* COJIOOKUI

EtaHOBa Kncnota — npeacTtaBHUK KapboHOBUX KUCIOT

ETaHOBy KUCJIOTY Bi,Z[HOCHTB A0 KJacy KapﬁOHOBI/IX KHCJIOT 3aBOAKU

H 0 (0]

I Y.
H-C-C abo CH,;-C

| AN \

H OoH o ©



§1. TIOBTOPEHHA MOYATKOBMX MOHATb MPO OpPraHiuHi PeyoBUHU

BaactuBocTi eTaHoBOI KHCJIOTH HaBemeHO B TabJaUIi 5.

Tadoauiga 5. PisuyHi ¥ XiMiuyHI BJACTHBOCTI €TAHOBOI KMCJIOTH

PDi3suyHi BJIACTHBOCTI

XimMiuHi BJIaCTHBOCTI

OesbapBHA piguHa
JIeTKa

rirpockoniuHa

TPOXU BasKya 3a BOLY
HeoOMeKeHO PO3Uu-
HAETHCA ¥ BOJIIL

Mae XxapaKTepHUi pis-
KU 3amax

inKa, KOHIIEHTPOBA-
Ha eTaHOBAa KUCJIOTAa

CIPUYUHAE XiMiUYHUT
OITiK

Y BogHOMY PO3UMHI HEBHAYHO NUCOI[iI0€ (€ caabKOoI0
KHCJIOTOI0), 3MiHIOE 3a0apBIeHHA iHANKATOPIB:

CH,-COOH & CH,—COO™ + H*
SK i 6inpIIicTh HEOPTAHIYHUX KUCJIOT B3AEMOIIE:
+ 3 MeTaJlaMu:
2CH,COOH + Zn — Zn(CH,CO0), + H,T
* 3 OCHOBHUMU OKCHJAMU:
2CH4,COOH + Mg0O — Mg(CH,CO00), + H,0
*+ 3 JIyraMu:
CH,COOH + NaOH — CH,;COONa + H,0
+ i3 comamu:

2CH,COOH + Na,CO, — 2CH,COONa + H,0 + CO,T

AMiHOeTaHOBa KuUcoTa

Besnnuesue 3HaYeHHS AJIA JKUTTA Ha 3eMJIi MalOTh OPraHivHi KucjaoTu,
y MoOJIeKyJIaX AKUX OKpimM xKapbokcuiabuol rpynu —COOH e amimorpyma
—NH,,. Taxki cmosiyku Ha3WBalOTL AMIHOKUCLOMAMU.

Haitnpocrima aminokucsora — amMiHOeTaHOBA, ii TaKOXK HA3WBAIOTHh
aMiHOOIITOBOIO KMCJIOTOIO, 400 TJIIIIMHOM:

Vi
NH,~CH,~C_

(0)

¢
OH

BinbimricTs aMiHOKHKCJIOT € PO3YMHHUMHU Yy BOAI 0e30apBHUMH KPIUC-
TaJiYHUMHU PEUOBUHAMU, TPOXM COJIOAKMMM Ha cMakK. IleBHa rpyma ami-
HOKHUCJIOT (IPOTEIHOTEeHHI aMiHOKMCIOTH) € «OyAiBeJIbHUM MaTepiasoM»
IJIs CMHTe3y OiJIKiB y JKMBUX OpraHizMax.

AMiHOKHUCJIOTH TaKOYK 3aCTOCOBYIOTH yV «BiJbHOMY» BuUTraami. Hampu-
KJaJl, aMiHOKUCJOTY IVIIIWH y BUIIAAL (apMaleBTUUHUX IIpelapaTiB
BUKOPUCTOBYIOTh SIK HepoMeaiaTop, IO CIIPHUsAE Hepedadi HePBOBUX iM-
myJabciB. A cymimri pisHMX aMiHOKHCJIOT BXOAATH OO CKJIAAY KOKTEHJIiB
IS CIIOPTMBHOTO Xap4yyBaHHAI.



3aCTocyBaHHﬂ neaknx opraHqumx cnonyk

Besnki o6csru ByriieBOAHIB BUKOPHUCTOBYIOTh K
naJjbHe: OeH3UH, rac, Au3eJIibHe MaJbHe, aBiamiii-
Huil 0eH3WH, MasyT. I3 HacMUeHUX BYIJIEBOIHIB
IMIJIAX0OM XiMiUHMX MepeTBOpPeHb N00yBarTh Oa-
raTo IiHHWUX PEeYOBWH: CHMHTETWYHI MUIHI 3aco-
01, POSUMHHUKU, XOJOJOATEHTH [JIA XOJOAUIb-
HUKIiB, IJIacCTMAacH, Kay4yyKHu TOIIO.

ETeH BUKODPUCTOBYIOTH AJA NOOYBaHHA iHIIUX
MiHHUX IPOAYKTiB XiMiuHOI IIPOMMCJIIOBOCTI: II0-
JieTuneHy, BUOYXOBUX PEUOBUH, aHTU(DPU3iB,
€TaHOJYy TOIIO.

ETMH BUKOPUCTOBYIOTh B AalleTUJIEHOBUX MHAJb-
HUKAaX, a TaKOXK I/ JOOYBaHHSA CUHTETUUYHOTO
KaydyKy, JakodapboBuX MarTepianaiB, CHHTEeTHU-
HUX OAapBHUKIB, €TAHOBOI KUCJIOTU TOIIO.

Y mobyTi BUKOPUCTOBYIOTH HE UHCTUHA €TAHOJ,
a CIMPTOBMicHiI 3aco0u: piguHU IJId MHUTTSA Bi-
KOH, CKJIOOUMCHI pigmHmM, aHTN(GPU3U AJIA aBTO-
MO00isiB, JOckitoHM, mapdymu ToImo. MeTraHOJa
y moOyTi B3arajii He BUKOPUCTOBYIOTH Uepes Horo
OTPYHHICTB.

3acTocyBaHHA TIJIIEPOJIy HacaMIlepel IDYHTY-
€ThCA Ha HOro rirpockomiuHocTi. 3aBAIKU 1ii
BiH mOM’AKIIye INKipy, II0 BUKOPHUCTOBYIOTH
y HMIKipAHOMY BUPOOHUIITBI Ta AJIA BUTOTOBJIEH-
Hs KOCMeTHUYHHuX 3acob6iB. I'mimeposa gomaroTs 40
KOHIUTEPChKUX BUPOOiB, 100 BOHU [OOBIIIE He
YepcTBiJIM, Ta MO0 Ta30oBaHWX HAIIOIB AK MiJcCo-
gomkyBau. Uepes B’A3KicTh Ta HUBBKY TeMIIe-
paTypy IJIaBJIe€HHS TJIIIEPOJ BUKOPHCTOBYIOTH
IJs1 BUTOTOBJIEHHSA TaJbMiBHUX PifWH Ta aHTH-

¢pusis.

Pos06aBieHy eTaHOBY KHMCJIOTY BUKODWCTOBYIOTH
Y XapuoBiil TPOMHUCJIOBOCTI Ta mMOOYTi (CTOJSIOBUMIA
ouetr). KoHmenTpoBanmii po3umH Ta 6e3BOAHY
KHCJIOTY BUKOPUCTOBYIOTH ¥ IIPOMUCJIOBOCTL AJs
BUTOTOBJIEHHSA IITYYHUX BOJIOKOH, JIiKapChKUX
penapariB, CHHTETUYHUX OapBHUKIB TOIIO.




§1. TIOBTOPEHHA MOYATKOBMX MOHATb MPO OpPraHiuHi PeyoBUHU

Q KoHTponbHi 3anuTaHHA

1.
2.

3.

4.

Ha3BiTb cnifbHi BNacTMBOCTi OpraHiyHMX PeyoBUH.

AIKi ByrneBofHi Ha3MBalOTb HaCMYeHUMU, a AKIi — HeHacnyeHumn? Hase-
JiTb NpuKnagw.

AK 3MiHIOITbCA TeMNepaTypy NNaBaeHHA N KUNIHHA ankaHiB 3i 36inblueH-
HAM uncna atomiB KapboHy B Monekyni? MosAcHiTb Yomy.
CxapakTtepusyiite Gi3nyHi BNaCcTUBOCTI 1 3aCTOCYBaHHA NepesivyeHnx y na-
parpadi cnonyk.

3aBAaHHA ONnsA 3aCBOEHHA Ma'repiany

5.
6.

Cknagitb NOBHI 1 CKOpPOYEeHi CTPYKTYPHi GOpMynn NeHTaHy Ta rekcaHy.
AKi ximMiuHi BNacTMBOCTI XapakTepHi ANA MeTaHy, eTeHy, eTuHY, eTaHony
Ta eTaHOBOI KucnoTtu? Bignosigb nigTBepabTe PiBHAHHAMUN peakuil.

KomnnekcHi 3aBgaHHA

7.

10.

11.

12.

O6uncniTh BIJHOCHY TYCTVHY 3a MOBITPAM MeTaHy, eTaHy, eTeHy, eTuHY
Ta BMMApiB eTaHony. Y AKOro i3 umx rasie ryctmHa MeHwa 3a nosiTps,
a B AKoro 6inbLa?

CKnapiTb PiBHAHHA peakLii NOBHOrO 3ropsAHHA nponaHy. Ak 06'eM Knc-
HIO HEOOXigHWI ANA ChanloBaHHA MponaHy ob6'emom 5,6 n (H.y.)? Axkuia
06'eM BYINEKNCNOrO rasy Mpu LboMy YTBOPUTLCA?

O6umncnite 06'eM eTuHy (H. y.), HeobXigHWA AnA 3HebapBreHHA GPOMHOI
Boan macoto 200 r, B AKin MacoBa YacTka 6pomy cTaHOBUTb 2 %.

MpoaHanisyiite MmonekynApHi $opmMynu neplunx NpefscTaBHUKIB pagy an-
KaHiB Ta chopmynionTe BU3HAUYEHHSA TaKNX MOHATb: FOMOJIOTIYHWIA PAR, ro-
MOJIOr1, FOMOJIOTNiYHa Pi3HMLA.

306pasiTb cTPYKTYpHY dopmyny byTaHy. Ha Hiii gy>kkamy no3HauTe rpymny
(abo rpynu) aTtomiB, WO Ha3uBalTb rOMOMOriYHOW pi3HuLeto. CKinbky Ta-
KUX rpyn y monekyni 6yTtaHy?

Lo cninbHoro Ta sKi icHYOTb BiAMIHHOCTI y cknagi Ta 6yaoBi MmoneKkyn eta-
HONy 1 €TaHOBOI KMcnotu?



TEMA 1. TEOPIA byAOBU
OPTAHIYHUX CNOJNYK

§2. Teopia 6yaoBu opraHiYHUX CNONYK
MpwuraganTe:
+ AIK CKNaJAloTb CTPYKTYPHI GOpMynn CronyKk Ta BNacTUBOCTI €TaHOBOI Kicioty (3a § 1);

+ MOJSIeKYyNIM — HaNAPIOHiLi YaCTMHKN PEYOBUHN, WO 3AaTHI iCHyBaTM CaMOCTIHO
i € «<HOCiAMM» XiIMIYHUX BNACTMBOCTEN PEYOBUH.

CraHoBNeHHA Teopii OyAoBM OpraHiuHMX CNonyk

Opraniuna ximiag Bugiamgacd B OKpeMH# poO3Aia Ximii Gam3bKO
200 poxkiB Tomy. Ycepeamui XIX cTomiTTsA, KOJK BOHA TiJIbKM MOYMHA-
Jla pO3BUBATHUCA, Y)Ke OyJIO BiOMO AOCHUTH 0araTo OpraHiuyHUX CIIOJIYK,
BUBYEHO iXHi XimiuHi # (iswuHi BIACTMBOCTi, BCTAHOBJEHO SAKiCHUI Ta
KilbKicHU# ckiaanm. ¥V 1eil mepion HaWOiIbIINA BHECOK 3po0Omiam Taki Bi-
momi BueHni, ax @. Bemaep, III. A. Broopi, ®@. A. Kekyne, +K.-B. owma,
IO. JIi6eix, C. Kauuinmapo, A. B. T'opman Tormro. Aje 6arato eKcrepruMeH-
TaJbHUX (PAKTiB Ta TEOPETHUUHUX TBEPIKEeHb BUMAaraju IOsSCHEeHb Ta CUC-
TeMaTu3allil i 3roJoM PO3BUHYJINCS B TEOPilo OYZOBU OPraHIUHUX CIIOJYK.

JesKi mepegyMOBU CTAHOBJIEHHS TeOpii OyIOBM OPraHiYHMX CHOJIYK

ExcniepumenranabHi

TeopeTuuHi

1828 p. ®. Besep 100yB ceHOBUHY

3 HEOPTaHIUYHOI peYOBUHU.

1831 p. 0. JIi6ix Ta ¥K.-B. Homa
po3pobuin crocié BU3HAUEHHS BMiCTY
Kap6ony Ta I'izporeny B opraHiuHmx
CIOJYKaxX.

1839 p. ¥K.-B. oma ta E. ITeabThe
IOBEJIU CKJIAM KUPiB.

1842 p. M. M. 3inin po3po6uB MeTox
no0yBaHHA apOMATUYHUX aMiHiB.
1853 p. M. Beprtio cuHTE3yBaB IpU-
ponHi :Kupu.

1863 p. O. II. Bopoxix mosicHUB sABU-
e isomepii cmupTiB, 'PYHTYIOUYUCH HA
Teopii ximiumoi OymoBu.

1864 p. O. M. ByTriepoB cuuTe3yBaB
isomep OyTaHosy, 1866 p. — Oyramy.

1844 p. III. Kepap yBiB HOHATTA IIPO
TOMOJIOTiUHI pAgn.

1857 p. ®@. A. Kexkye, 10BiB uoTUpU-
BaseHTHicTh Kap6oHny.

1858 p. A. Kymep BuCJIOBUB iiero Ipo
HaABHICTH B OPTaHiYHUX CIIOJIYKAaX
KapOOHOBUX JIAHITIOTIB.

1860 p. y Kapscpye Ha MiskHaApPO-
HOMY 3’i3/i XiMikiB po3merkyBain
TOHATTA «aTOMU» M «MOJIEKYJIN»,
3aTBEPAUJIU IIOCTYJIAT «aTOMHU IIPU
B3a€MO/Iil yTBOPIOIOTH MOJIEKYJIN» .
1861 p. Ha 36-my 3’i3xi maTypaJic-
TiB ByTJsiepoB BUCTYIIB 3 AOIIOBi A0
«IIpo ximiuHy OyZOBY PEUOBUH» .
1865 p. B. B. MapkoBHiKOB 3ampo-
TOHYBAaB CIOCi0 pPO3paxyHKY UMCIa
izomepis




§2. Teopia 6ynoBn opraHiyHUX CMOMYK

OcHOBHiI TeopeTHUYHi IIOJIOKEHHS Ta
eKCIIepUMeHTaJbHi pPe3yJibTaTu y3arajb-
HUB Ta c(DOPMYJIIOBAB y BUTJIAJI ITOJOXKEHD
(moctynariB) Ousexcanap MuxaiijmoBudu
Byraepos. 1li mocTyiaTu, 1110 CbOTogHI Ha-
3UBAIOTH Meopiet 06y008U OP2AHIYHUX CNO-
JYK, MU POSTJIAHEMO B IIbOMYy Itaparpadi.

Mepwwun noctynar. XimiyHa 6ynoBa Onekcanap Muxaiinosuny
Bytnepos (1828-1886)
CdopmynoBaB OCHOBHI Mono-
XKEHHsA Teopil XiMmiuHoi 6yfoBY
OpI'aHillHVIX cnonyk.

Amomu 8 MOJIeKyJli cnoJsiydyeHi 8 nesHiu

~@  nocnidosHocmi 8idnoeidHo do ixHboi 6a-
neHmHocmi. L{to nocnidosHicme Hasusa-
rome ximiyHot 6y008010.

e 0

3rifHo 3 MMM MOCTYJAaTOM y MOJIEKYJi iCHye UiTKUI HOPSAOOK CIIO-
ayuyenHs aromiB. KoskHilli peuoBumi BimmoBimae meBHa ximiuna Oymosa,
XapakTepHa AJsd abCoJoTHO Beix il moseryn. IlpurapgaiiTe, came Iie BU
3acBOLJIU I1le B 7 KJaci, KOJIM ONMAHOBYBAJIU IMOHATTA «MOJIEKYJIU».

Ximiuny OymoBy peyoBUHM BimoOpaskae CTPyKTypHa gopmysaa ii mo-
Jeryau. ByriaepoB OyB yIeBHEHU, 1110 CTPYKTYPHI (POPMYyJIu HEe MOXKYTh
OyTH IPOCTO YMOBHUM 300paKeHHSIM MOJIEKYJI, a MaloThb BigobOpakaTu
iXHIO peaJibHy OyIOBY.

Apyrvin noctynat. PeakuinHa 38aTHICTb CNONYK

% Amomu 8 MosieKyJsli 83AEMHO 8NJIUBAIOMb OOUH HA 00HO20. XiMidHa pedkyiltiHa
¢ ® s5amuicme nesrux 2pyn amomie cymmeso 3anexume 8i0 ix XiMi4yHo20 omo-
YeHHsA, MobMo 3 AKUMU amomMamu HYu 2pynamu amomis cnosiyyeHi yi epynu.

ITeit mocTysaT mosACHIOE, IO XiMiUHI BJIACTUBOCTI PEUOBWHU 3aJI€KATh
He TiJIbKU BiZl TOTO, aTOMU AKWX €JIEMEHTIiB MiCTATHCA Y CKJIAAl CIIOJNIYKH,
ajie # Bij mopaaky ix cmoaydeHHs. JocaigHuM IIIIXoM OyJI0 BCTAHOB-
JIeHO BIJIMB HASABHOCTI MEeBHUX aTOMIB UM T'PyH aTOMiB y MOJIeKYJi Ha
peakIifiny 3maTHIiCTHL PEUOBUH.

Bu B:ke BuBUasim eTaHOBY KHUCJIOTY i 3HaeTe ii XimiuHi BacTWBOCTI:
BOHA BUABJISE BJIACTUBOCTI cAa0KMX KHUCJIOT. SIKIO K Tpu aTromu [imgpo-
reHy B MOJIEKYJIi eTaHOBOI KUCJIOTHU 3aMiHUTU Ha aToMu Dyopy, TO cujia
KWCJIOTH 3POCTA€ U BOHA CTAE KUCJOTOIO CePEeIHBOI CHUJIM:

H o F 0]
| 7 | 7
H-C-C F-C-C
| N | N\
H OH F OH
eTaHOBa KI1C/0Ta TprdayopoeTaHoBa KMCnoTa

(cnabka Kucnora) (Kkncnota cepefiHbOi CUNN)



TEMA 1. TEOPIA BYAOBW OPTAHIYHNX CIONYK

Or:xe, ximiuma OyJgoBa BHM3HaAuUae pPeakKI[iiiHy 3maTHicTs, Ta xXimiuni
BJIACTHBOCTI peuoBMH. SHAIOUM XiMiuHY OyJOBY PEUYOBMHI, MOYKHA IIEepe.-
6aunTU Ta MOACHUTH il XiMiuHI BJIaCTHBOCTI.

TpeTinn noctynar. 13omepia

0 ° Jesaki peyosuHu Mmaromes 00HAKo8y mosieKynapHy popmysy (0OHakosuli ckaao),
¢

asne pisHy ximidHy 6yoosy. Take Aguuje Ha3UBarMeb i30Mepieto, a pe4osUHU —
i3omepamu.

ITpurapatite 3 Kypcy ximii 9 xjacy, i3 4oro mouascsi PO3BUTOK Op-
ramiunoi ximii. Tak, me O0yB sHamemuTuii mociig @. Beaepa, Koiu BiH
3 HeopraHiuHoi peuoBmHM amoHi# miamaty NH,NCO moGys opramiumy
cedosuny (NH,),CO. ¥V mpomy mocrini Benep Oys mepmwum, XTO MaB
cIpaBy 3 ABUIIEM i3oMepii, OCKiJIbKM aMOHIiN IIiaHAT Ta CEUOBUHA MAaIOTh
onnaxkosuil enemenTHuil ckaan N,H,CO, ane pisny ximiuny OGymosy:

H |" H JH
I =N-0 —— H/N N 7 N\H
H/NI'\H C N (|?
H (0}
aMOHIN UiaHaT CeyoBMHa

BusaBuiocs, mo saBuine izomepii € JOCUTHL HOMIMPEHUM, Ie 3TOJO0M
6yJI0 eKCIepUMeHTaJbHO migTBepm:xeHo. A 1831 pory V. Bepmemiyc
3aIIpPOBAgUB TEPMiH «izoMepu». AJje X yomy ByTjepoB BigZHOCUTH 1€l 110-
cTysaT no cBoei Teopii OymoBu opramiunmux cmoayk? IlinHicTs 6yab-IKO-
ro 3aKOHY abo Teopii mosiATae B MOMKJIMBOCTI mepeabavaTu MeBHI dak-
. Came ByTjepoB mepIiiuM BUCJIOBUB TBEPAMKEHHS, IO 3a XiMiuHOIO
OyIOBOIO PEUOBUHI MOJKHA IIepeadaunTy MOMKJINBICTL iCHyBaHHSA B Hel
isomepiB. Hampukiazn, Bu BiKe BMi€Te CKJIAAATU CTPYKTYPHY (QOPMYJIY
oyrany C,H,,. Ase i3 wormprox aTtomiB KapOoHy MOKHa CKJIacTh He
TiTBKY HEPO3TaJTyKeHUN KapOOHOBUM JAHIIOT, a i posraayskeHuii. Koix-
HOMY 3 HMX BiJlIOBifae cBiii ByTIJIeBOIEeHb:

HOpPMaJbHUN OyTaH izobyTaun
CxopoueHa CH.—CH-CH
CTPYKTypHA CH,-CH,-CH,—-CH, 3 3
dopmysa:
Mogennb
MOJIEKYJIN:




§2. Teopia 6ynoBn opraHiyHUX CMOMYK

He 3Baskaroun Ha OJHAKOBUI CKJIAM, BJACTHUBOCTI X BYTJIEBOIHIB I10-
MiTHO BifpisuAoThcA. TaK, 3a OMHAKOBOI MOJEKYJIIPHOI Macu B HOPMAaJIb-
HOoro Oyramy Temmeparypa kuminaa —0,5°C, a B isodyramy — —11,7°C.
TakosK € BigMiHHOCTI B XiMiUHMX BJIACTUBOCTAX: y PeakKIlifo OpoMyBaHHSA
izobyTan BCcTymae HabaraTo aKTHBHIiIIle 3a HOPMAJLHUI OyTaH.

ITig wac ¢gopmyBamusa Teopil OymoBUM OpradHiuHMX CIOJYK ByTiepos
nmepenbaunB icHyYBaHHSA idoMepiB y OyTaHy, meHTaHy, OYTUJIOBOTO CIIUPTY
TOI[O. YUeHi OyT/IepOBCHKOI ITKOJM XiMiKiB cmHTe3yBaau Ii isomepu,
YUM eKCHEepPUMEHTAJIbHO MiATBepAMJIN iCTUHHICTHL Iriel Teopii.

3ajle:KHO BiJl XapakTepy BiAMiHHOCTeil y MoOJIeKyJaX isoMepiB pos-
pisHAIOTH pidHI TMNM i30Mepii.

ﬁ I3omepin ﬁ

CTpyKTypHa lMpocTopoBa
I30MepHi cnonyku Bigpi3HAIOTbCA NopAQ- Y moneKynax nopagoK CnonyyYeHHsA ato-
KOM CMoy4yeHHA aTOMIB Y MonieKynax MiB OQjHAKOBWI, MONEKYIN i30MEPHUX

CronyK BiApi3HAIOTbCA MPOCTOPOBUM

Po3pi3HAIOTb CTPYKTYpPHY i30oMepito: ;
po3TallyBaHHSAM aTOMIB

0 Kap6OHOBOFO NaHUora

* MONIOKEHHA 3aMicHnKa Po3pi3HAIOTb NPOCTOPOBY i30Mepilo:
* NONIOXEHHA KPATHOTO 3B7A3KY g - mp e —
. n.Oﬂo)KeHHﬂ X-apaKTe.pVICTI/ILIHOI rpynVI * OMTUYHY (a60 ,E|,3epKaJ1bHy)
- MiXKnacoBy (i3omMepilo XapakTepucTuy-
HOI rpynw)

Ha MomeHT cTBOpeHHsA Teopii 6yfoBM OpraHiYHMX Cronyk XiMikam 6yno BigoMo
nuwe Npo oAvH i3omep BGyTUnoBoro cnupTy — i306yTaHoN, AKUA fobyBanu
3 MPUPOLHOI CUPOBKHU, X0OYa, 3riJHO 3 TEOopi€lo, i30MepiB Mae ByTn YOTUPW.
[ekinbka pokis byTnepos BigbusaBca Big HanagiB Kputukis (Konbbe, beptno
i, HaBiTb, MeHgeneeBa). | TiNbKkK nicnNA cUHTE3y BCiX i30MepiB LA Teopia Gyna
nepeKkoHINBO MigTBepAXKeHa. Ane nicna Luboro 6arato XimikiB cTBepAXKyBanu,
WO B Uil Teopii HEMAE HIYOro HOBOrO i BOHA € LiIKOM OYeBUAHOM.

YetBepTnn noctynat. AHani3 i cnHTe3

.\‘ XimiuHy 6y008y pedo8UHU MOXJ/1UB0 nizHamu. MoxHa cuHme3ygamu pe4yosuHy
ol .
¢ ® s 3a0ar010 6yodosoro.

OguHuM i3 mepIIMxX MeTOAiB HOCIimKeHHs XiMiuHOI OyZOBUM PEUYOBUH
O0yB ananis. Ananis (Bix rpen. analysis — po3KJIafaHHA, pO30UPaHHA) —
y ximii 11e MeTon, 3a IKOT0 PEUOBUHY HiATal0Th PO3KJIAAY i BCTAHOBJIIOIOTH
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HO'

Man. 2.1. XimiyHa 6ygoBa Lia-
HokobanamiHy (giTaminy B,,)

ii ximiuny OyZOBY IIJISIXOM MOCJimKeHHS
OPOAYKTIB XiMiYHMX IIepeTBOPEeHb. AHaJri-
30M, HAIPUKJIAL, OyJI0O BCTAHOBJIEHO, IIO
OiIKM CKJIAZAIOTHCA i3 3aMUINKIB MOJEKY.JI
aMiHOKMCJIOT, OCKIJIBKM caMe IIi KHCJIOTH
YTBOPIOIOTHCS Miff yac poskJaany (riaposisy)
6inkiB.

Axio mig vac anasrisy 0yJio IPUIYIIIEHO
neBHy OyAOBY DEUYOBUHU, TO JOBECTHU CBOI
BUCHOBKM MOJKHA 3BOPOTHUM METOJIOM —
cunre3oMm. Cunme3 (Bix rperm. synthesis —
3’eNHaHHsA, 3B’ sI3yBaHHA) — y Ximii me me-
TOJ, CIIOJIYYeHHS MOJIEKYJI IIeBHUX DPEeYOBUH
MJIAXOM XiMiUHMX peakIliii y HOBY PeYOBU-
HY 3 HeoOXigHOoI XimMiuHOI0 0ymOBOIO.

OxuuM i3 HaWACKpPAaBIIIUX MPUKJIALIB
JOBeJeHHs XiMiuHOI OyJOBM CIOJIYK € CHH-

Tes IiaHokobanaminy (Bitaminy B,,), Ximiu-

Ha OyJ0oBa SKOT0 HalcKJagHiIa cepen ycix Bitaminis (mama. 2.1). PobepT
Byasopa pasom i3 rpymoio 3 6au3bko 100 cmiBpoOiTHHKIB i cTymeHTiB
npotaroMm 11 pokiB po3polbJIsiiay IJaH CUHTE3Y, IO CKJIaJaBCsa 3 Maiiike
100 cragmiii mocaimOBHUX XiMiUHMX pearIiii.

CroromHi MeTo CMHTE3y BUKOPUCTOBYIOTH TaKOMK IJIA OJEPIKAHHA
HOBuUX peuoBuH. CIoUaTKy BHM3HAYAIOTh, AKi I[iHHI BJacTUBOCTI Mae
BUABJATU HOBa peuoBmHA. Ilicida IbOoro mpumyckKamTb, AKOI MOXKe
OyTu ii OymoBa, po3pOOJISIOTH IIJIaH CUHTE3Y i MPOBOAATH BJIACHE €KC-

Po6epTt bepHc Byasopp
(1917-1979)

3po6yB 3HAYHMIN BHECOK Y PO3-
pobKy MeToaiB aHanisy i cuH-
Te3y OpraHiYHMX CrosyK.

nepumenT. Ilicaa omep:KaHHSA HOBOI pe-
YOBUHU II€PEBipA0OTH ii BilacTUBOCTI Bif-
MOBiJHO M0 IPOTHO30BAHUX Ta POOIATH
BUCHOBOK IIOJ0 TOJAJIBIIIOTO iI BUKOPU-
cTaHHA. ¥ XimMiunumx smabGopaTopiAx 1o
BCBOMY CBITY II[OPOKY CHHTE3YIOTh 0JIMU35-
Ko 100 THCcsSY HOBUX OPraHiuyHMUX CIIOJYK,
AKI BUKOPUCTOBYIOTHL SAK HOBI JiKapcbhKi
3acobu, 0apBHUKU, (JIYyOPECIeHTHI peuo-
BUHU, HAHOCTPYKTYPHU Ta MOJIEKYJIAPHI
MaIlIUHUA TOIIO.

Omxe, Teopiss OyJOBU OPTaHiuHUX CIIO-
JYK € TOTY:KHHM iHCTPYMEHTOM, IO Bif-
KPUBAa€E HOBI MOMKJIMBOCTI opraHiuHOi Ximil
Ta CYyMisKHUX HaYK.
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JNekuii PobepTta BygBopaa y Mapeapgi cTanu nereHgamun: BOHU YacTo TpuBanu
Nno TPY-YOTMPW FOAMHM, @ CEMiHapX — ax [0 Houi. BiH He KopucTyBaBcA cnan-
Jamu, a 306paxKkyBaB XiMiuHi CTPYKTYpU KoNbopoBoto Kperaoto. Mpo Byasopaa
nucanu: «4acto Ha nekuifax, y3ABLWN B KOXHY PYKY MO Kpengi, BiH i3 Nerkicto
into3ioHicTa nounHaB 3 060X GOKIB AOLWKM ManoBaTU XiMiYHY CTPYKTYpY, i He

6yno BUMagKy, konm 6 niHii BcepeanHi AOWKM He 3iAWnmncs 6.

JliHesicmuyHa 3a0aya

MpuraganTte 3HaUeHHA TEPMIHIB «i30TOMW» Ta «nonimepu». AK BM BBa)Ka€Te, un €
TEPMIHU «i30TOMWY, «NONIMEPU» Ta «<i30Mepu» CNOPIAHEHNMN 3 NIHIBICTUYHOT TOYKK

30py?

%

7
-9

12/

KniouoBa igesa

Teopin 6ynoBy opraHiyHUX CNONYK JOBENA, WO BNAaCTMBOCTI OPraHiyHMX ClonyK
3yMOBJIEHI IXHbOI XiMiYHOW OYy[OBO, i BUABMUIA NEPCNeKTUBM Y BU3HAYEHHI
6ynoBu cnonyk Ta JobyBaHHI HOBMX PEYOBMH i3 3aAaHVIMN BNaCTUBOCTAMU.

KoHTpOnbHi 3annTaHHA

13.
14.

MoAcHITL CyTb TepMmiHa «xiMiyHa 6yaoBa».

MepeniviTb OCHOBHI eKcnepmMmeHTanbHi 1 TeOpPeTUYHI NepeayMoBY BUHUK-
HeHHA Cy4JacHOi Teopii Oy[OBM OpraHiYHMX CronyK.

CohopmyntoinTe nocTynaTv Teopii 6yfoBM OpraHiyHMX cnonyk. Poskpuiite
IXHE 3HAaYEHHA ANA PO3YMiHHA XapaKTePUCTWK, BAACTUBOCTEN Ta MOXKIM-
BMX 3aKOHOMIpPHOCTEW ANA OpraHiyHnX CNonyk.

AKi BUeHi 3po6UNIN BHECOK Y CTaHOBNIEHHA Teopii XiMiuHOT 6yaoBu?

AIK 3a CTPYKTYpHOIO GOPMYNOI0 CMONYKN BU3HAUYNTW BaNIEHTHICTb enemeH-
TiB y Ti cknagi?

[anTe BU3HaueHHA ABMLIA i30Mepii. AKi pe4yoBUHN Ha3MBalOTb i30Mepamun?
Yu TiNbKM B OpraHiyHUX CNonyk MoXyTb OyTn i3omepwn?

15.

16.
17.

18.

3aBAaHHA ANA 3aCBOEHHA MaTtepiany

19. 3Hatoun BaneHTHocTi Kap6oHy, OkcureHy 11 lipporeHy, cknagite CTPYKTYpHY
dopmyny 6yab-sKoi OpraHiyHol CNOAYKY, WO MICTUTb aTOMMN LMX efIEMEHTIB.

20. [na HaBefeHMX KapOOHOBMX NaHLIOTB CKNAAiTh PO3rOPHYTY CTPYKTYPHY
dopmyny BiANOBIAHOrO BYrneBoAH0. 3HaNAiTh cepel HUX GopMynn romo-
JIOTiB Ta i3oMepiB.

C

) C—C—C 6 C=C—C 8 C=C—C RN
C C
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21.

22.

23.

24.

25.

MopisHaNTe CTPYKTYPHI Gopmynn asox monekys: a) CH,~CH, ta CH,-CH,-CH,;
0) CH,-CH, 1a CH;-CH,~OH. Lo B H¥X cnifibHOTO i B YoMy MOJIAraloTb BiA-
MiHHOCTI?

306pa3iTb CTPYKTYpPHi GOpMyNnM BCiX MOXMMBUX KapOOHOBUX NaHLIOTIB,
WO CcKnagaloTbcA: a) 3 N'ATn atomiB Kap6oHy; 6) i3 wecTtn atomiB KapboHy.

fIK BM BBaXKa€Te, YOMY XiMiYHE OTOUYEHHSA aTOMIB Y MOJIEKY/i MOXe CYyTTEBO
BMJIMBATV Ha peakuiiHy 3[4aTHICTb peyoBMH? AK MOXHa NoACHUTM akKT,
onncaHun y Apyromy nocrynari?

Ak BU BBa)Ka€eTe, YOMy BNACTMBOCTI MeTaHy I eTaHy MofibHi, a meTaHy
N MeTaHoMy CYTTEBO BiApi3HAOTLCA? YM He cymepeunTb Lie Apyromy no-
cTynaty?

Ak 3a JOMNOMOrol0 MeTofiB aHani3y i CMHTe3y BM3HAUUTU XiMiuHY GynoBy
peuyoBuHM? Y 060B'A3KOBO 3aBXAM 3aCTOCOBYBaTU obuasa metoau? Big-
noBib MOACHITb.

MiHi-npoekTn

26.

27.

28.

Y pomaTkoBMX [Kepenax iHpopmauii 3HangiTb BigOMOCTI Mpo icTopito
CTaHOBNeHHA Teopii 6yAoBM opraHiyHMx crnonyk. AK BNAMHyna uA Teopis
Ha PO3BUTOK OpraHiyHol Ximii? Y norogxyereca Bu 3 TBEPLAKEHHAM, O
BM/IMB L€l TeOpii Ha PO3BMTOK OPraHiYHOI XiMii MOXHa MOPIBHATY 3 BiA-
KpuTTAM lNepioAnyYHOro 3aKoHy ANnA pPo3BMTKY HayKu B3arani?

Y nopaTkoBUX pxxepenax iHpopmauii 3HalaiTb OCHOBHI MONOXEHHA aTOM-
HO-MONEKYNAPHOro BYEHHA. fIK BM BBa)KaETe, AKe 3HAYEHHA Ma€ Lie BYEeH-
HA ONA PO3BUTKY HayKuW B3arai 1 OpraHiyHoi Ximii 3okpema?

Y nopatkoBUX fxKepeniax 3HauAiTh iHpopMaLilo Npo 3acToCyBaHHA METO-
[iB aHanisy i cuHTe3y ana ineHTMdiKaLii peyoBMH Ta BCTAHOBMIEHHSA iXHbOT
XimiyHoi 6ygoBM.

§3. Knacndikauia opraHiuHnx cnonyk

MpuragaiTte:

+ AKi iCHYIOTb O3HaKM Knacudikauii HeopraHiYHMX Ta OpPraHiYHUX CONYK;

+ KOBANEHTHWI 3B'A30K peani3yeTbCA 3a paxyHOK NPUTAraHHA aTOMiB O ChifibHOI
eNleKTPOHHOI napu;

+ KpaTHICTIO KOBaJIEHTHOTO 3B'A3KY Ha3MBalOTb YMCO CMiIbHUX ENeKTPOHHKX Nap Mix
aToMaMK; 3a KPaTHICTIO BUAINAIOTb OAVMHAPHUI, NOABINHMIA Ta NOTPINHWIA 3B'A3KM.

Knacudikauia opraHiyHMx cnonyk 3a enemMeHTHUM CKNlagoMm

1 BUBUEHHSA OPTaHiYHUX CIIOJNYK 3PYYHO PO3AIINTH iX Ha KJacu
3a O0ymoBoio abo BiactuBocTAMU. OAUH i3 TNPUHIIMIIB PO3MiJeHHS I'DYH-
TYETHCA HA eJAeMeHMHOMY CKAADL CNOLYK.
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Bu BiKe 3HaeTe, 10 HAWOPOCTIIIII OPTaHIUHI COIOJYKU MiCTATH TiJTbKU
nBa enemeHTu — Kap6on i TigporeH, iXx HasWBalOTh BYTIJIEBOTHAMU (Bif
IBOX CJIiB — BYIJIEIlb i BOAEHB). SIKIMO CIIOJYKM MicTATh Ie # OKcurex,
TO iX Ha3WBAaIOTh OKCUTEHOBMiCHUMMU, 3a HasgBHOCTI @ochopy — docdo-
POBMicHMMM TOIITO. ICHYIOTH OPTaHiUHI CIOJYKM, IO MIiCTATH aTOMH Me-
TAJiYHIX eJIeMeHTiB, 1X Ha3uBaIlOTh MeTajgoopramiunumu. CborogHi Bigomi
OpraHiuHi peUYOBMHU Mail)Ke 3 yciMa iCHylOUMMH XiMiYHUMU eJIeMEeHTaMH,
ame B 10 KJyaci Bu o3HalioMuTrecsa 3 TPbOMa IPyIaMM:

OpraHiyHi cnonykun

v v v

. OKCcUreHoBMiCHi HitporeHoBMicHi
ByrnesopHi
cnonykm cnonyku
Mictatb enementn C, H MictaTtb enementn C, H, O MictaTtb enemenTtn C, H, N
i yacto O
~
MpepcraBHMKM: MpepcTaBHUKN: CNVpTY, MpepcTaBHUKM:
ankaHu, ankeHu, ankiHu, beHonw, anbaerign, KNcnoTu, aMiHK, aMiHOKUCOTH,
apeHu ectepu, ByrieBoau 6inkmn

-

Knacndikauia opraHiyHmx cnonyk 3a 6ygoBoto
KapboHOBOro naHutora

1858 poky mroraanAchbKuil ximik Apuibaabn Kymep ycramoBuB, II0o
OCHOBOIO KOYKHOI OpPraHiuHOI MOJIEKYJIU € KapOOHOo8Ull AaHyl0z (KapOOHO-
BUH CKeJeT), IO € MOCJIiJOBHICTIO XiMiuHO 3’eqHAHUX MijK cCO00I0 aTOMiB
Kap6ory. ¥ 6araTbox peakIligxXx KapOOHOBUI JIAHIIIOT MOJEKYJIU 3aJIu-
maeTbca He3aMiHHMM. Kylep Tako:k 3aIpoIlOHYBaB MO3HAUYATU PHUCKaAMU
ximiumi 8B’sIBKM MiXK aToMaMH, UMM MM 3apa3 KOPHCTYEMOCS IIif dac
CKJIQJaHHA CTPYKTYPHUX (hopmy..

OpraHiyHi cnonykm

g | !

AuukniyHi LmnknivHi
Kap6oHOBUI naHLor BiAKpUTUAI KapboHoBuiA naHLor yTBOPIOE LUK
Hepo3ranyeHumn po3ranyeHui C
C-C-C-C-C C-C-C-C-C cC
(': C\C/C
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Knacudikauia opraHiyHMx cnonyk 3a BMAOM 3B'A3KY

Opramiudi cmonyku TakoK KJaacupiKyOTh 3a THUIOM KOBAJIEHTHOTO
3B’A3KY B KapOboHOBOMY JIaHII03i. Bam y:xe BimoMmi HacuueHi ByrjieBOIHi,
y AKHX B KapOOHOBOMY JIaHII03i Bci 3B’ sA3Ku ogquHapHi (X TaKoXK HasuBa-
IOTh OPAUHAPHUMH, a00 TPOCTUMHU). A CIOJIYKU, B AKUX Y KapOOHOBOMY
nanmiosi HagBHiI moaBiiiHi C=C abo morpiiini 3B’sisku C=C, Ha3uBawOTh
HeHacuyeHuMU. ICHYIOTh TaKOYK CIHOJIYKU 3 apOMaTUYHUM 3B’ A3KOM, AKi
Ha3WBAIOTh APOMAMUYHUMU. 13 TPEACTABHUKOM TaKUX CIIOJYK — OeH3e-
HOM — BU osHadomureca B 10 kuaci.

OpraHivHi cnonyku

v v v

Hacunueni HeHnacnueHi ApomaTunyHi
Y Kap6OHOBOMY NaHLii03i Y Kapb6oHOBOMY NaHLto3i € Y mMoneKyni HafaBHUIA pparmMeHT
TiNbKM OAUHAPHI 3B'A3KNM NoABIVHI a60 MOTPINHI 3B'A3KM 3 apPOMaTUYHIM 3B'A3KOM

C-C-C-C C=C C=C @

OpuHapHUN KOBAJEHTHUN 3B A30K 3YMOBJEHUHN yYTBOPEHHAM OIHiel
CHibHOI eJIeKTPOHHOI mapu MiK aTomamu KapOoHy:

EnxexkTponu, AKi Ha cxemi 300pakeHi HecmapeHUMH, yTBOPIOIOTH
CITiJIbHI eJIeKTPOHHI mapu 3 iHIIMMHK aToMaMi, 30Kpema 3 aromamu Lifg-
pOTeHy B MOJIeKyJiaX BYTJIEBOIHiB.

IToxBitiHOMY Ta moTpifimoMy 3B’sdKamM MiK atomamu Kap6Gomy Bin-
HOBiTaIOTh JBi Ta TPHW CIIiJIBHI €JIeKTPOHHI Imapmu:

G+ -C- > cuC G- + ¢+ - -CiC

Knacudikauia opraHiyHMX CNONyK 3a HaABHICTIO
XapPaKTepPUCTUYHUX Tpyn

XimMiyHi BJIaCTHMBOCTI OpPraHiYHMX PEUYOBUH BU3HAUAKTHCA HE TLIBKU
0y/I0BOIO KapOOHOBOTO JIAHITIOTA, a I HacaMIlepeJ TUMH aTOMaMM YU I'Py-
maMu aTOMiB, IKi 3 HEM CHOJIy4YeHi. ¥ BYIVIEBOOHSIX KapOOHOBUI JIAHIIOT
cIoJiyueHuil TiabKU 3 aromamu ['inporeny. AJje icCHYIOTh PeUOBUHU, B MO-
JIeKyJiaX SIKUX HAsSBHI I'pymnu aTOMiB, IO € XapaKTePHUMHU IJIsI PEUOBUH
IIeBHOTO KJacy cnodykK. Taki rpynu aToMiB Ha3uBaIoTh Xapakmepucmuy-
Humu (Qpyrryionanrvrumu). Bu B)Ke BuBUa M Taki peuoBmHU B 9 KJjaci:
B ycix cmupTiB HagBHa xapakTepuctuuHa rpymna —OH (rizpokcuibua),
a B KapbonoBux kKucaor HadBHa rpyna —COOH (xapOokcuiabHa).
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XapaKTepUCTUUYHI IPyIIn — Ie aKTHUBHI I[EeHTPU MOJIEKYJI OpraHiu-
HuX cuoayk. Came BOHM HaWdacTillle 3a3HAIOTh XiMiUYHUX ITEePETBOPEHb,
THM CaMUM BM3HAYAOUYM 0araTo XiMiuyHMX BJIAaCTUBOCTEH OpraHiuHUX

PEYOBUH.
XapaKTepucTuyHi lippokcunbHa rpyna AnbperigHa rpyna
rpynu BiAcCyTHi -OH -CHO
ByrneBopHi CnupTtu, peHonmn Anbpgerign
] f ]
OpraHiuHi cnonykn
[
Kap6oHoBi Kucnotu AMiHn AMiHOKMCnoTH
KapbokcunbHa rpyna AmiHorpyna Kap6okcunbHa rpyna ~-COOH

-COOH -NH, i amiHorpyna -NH,

BaraTo opramiuHMX MOJIEKYJI MICTATH PasoM [OeKiJIbKa XapaKTepuc-
TUYHUX rpyn. Taki cnosyku Ha3UBAIOTh NOoAiQYyHKUioHalbHUMU. TarkuMHu
CIOJIYyKaMHu € BYIJIEBOAU, aMiHOKUCJOTHU, OiJIKM, HYKJEIHOBI KHCJIOTH

TOIILO.

IleBHa piu, HaBemeHi Kiaacu@ikaiii He BimoOpakaOTh YChOT0 PO3MaiTTs
OpraHiuHMX CIIOJYK, ajie caMe Taki peuoBuHu Bu BuBuaTumeTe B 10 Kiaci.

”
o
|

@

o

i

KniouoBa igen

OcHoBoto knacudikalii opraHiyHMx cnonyk € 6yfoBa KapOOHOBOro naHuio-
ra Ta HasABHICTb XapaKTePUCTUUYHMX FPyM, WO Bifobpaxae iXHIO peaKuiiiHy
3[aTHICTb.

KoHTponbHi 3annTaHHA

29. 3a AKUMMW O3HaKaMy KNacudikyoTb opraHiuHi crnonyku?
30. Ha aki rpynun abo knacu po3ginAoTb OpraHiuHi Cofyku 3a pPisHUMK Kna-
crdikauinHUMN 03HaKamu?

3aBgaHHA ANA 3aCBOEHHA MaTepiany

31. Hannpocriwa opraHiyHa cnonyka — meTaH CH,. [lo skux rpyn opraHiuHux
CMoOJTYK MO»KHa MOro BifHecTu (3a pisHMMK O3HaKamm)?

32. fki 3 naHyloris, HaBeaeHUX y 3aBAaHHi 20 Ha c. 17, € po3ranyeHnMu, He-
po3rany>KeHnmu, LAKAiYHuMMn?
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33.

34.

35.

36.

37.

38.

HaHo CTpyKTypHi dopmynu Tpbox ByrnesopHis: CH,-CH,, CH,=CH,,
CH=CH. 3anponoHynTe o3Haky AnA knacudikauii 4nx peyoByH.
BusHauTe, 0O AKUX rpyn OpraHiyHMX CMOJYK 3a Pi3HUMU O3HaKaMM MOXKHa
BifgHecT: a) etaHon C,H.OH; 6) eTaHOBY KUC/OTY CH,COOH; B) eTnH C,H,;
r) etaHamiH C,H,NH,,.

Cknagite dopmynu cnupTy, KAPOOHOBOI KUCNIOTK Ta aMiHy 3 HaMeHLLIMM
MOXNTMBMM 4YnCiOM aToMiB Kap6oHy.

CKnagitb NOBHY N CKOPOYEHY CTPYKTYPHI GopMynu, a TaKOXK MONEKYNAPHY
bopmyny 6ynb-aKoi CMONYKW, MONEKYNN AKOI MICTATb: a) TpK atomn Kap-
60HY Ta oguH noaBinHWIA 38'A30K C=C; 6) yoTpn aTommn KapboHy Ta ofuH
noTpinHMI 38'A30K C=C; B) LMKAIYHUIA NaHUIOT i3 wecTn aTomiB KapboHy
Ta ogHy rpyny —OH; r) po3rany»keHuin Kap6oHOBWIA NAHLOT i3 N'ATU aTOMIB
KapboHy Ta ogvH nogginHun 3s8'a3ok C=C; ) Tpy atomn KapboHy, oguH
3 AKUX Y CKNagi anbaerigHoil rpynu; €) LMKAIYHUIA NaHLUor i3 TPboX aToMiB
KapboHy Ta oaHy amiHorpyny -NH,.

Cepep HaBefeHMX CTPYKTYPHUX GOPMYN CMONYK YKaKiTb: BYrNeBOAHI, Uu-
KNiYHi cnonykm, cnupT, KapHOOHOBY KUC/IOTY, aMiH.

a) CH,—CH,—CH, 6) CH,—CH,—CH,—OH
/CHz\ cl /CHz\ _NH, COOH
CH, CH, | CH, CH
B) | | r) CH3—(|I—CH3 A | | e) CH;?—CH3
CH CH CH CH
“cH, CH; “cH, CH,

®opmyna HannpocTiworo amiHy — CH,NH,. Cknafitb po3ropHyTy CTpyK-
TYPHY Gopmyny amiHy, AKNA MICTUTb Ha OQuH aToM KapboHy GinbLue.

§4. BuBegeHHA MOneKynsApHoi Gopmynm peyoBNHMN
3a MacoBMMMU YacTKamMu efieMeHTIB
MpuragaiTe:

BiJHOCHa MONeKynApHa Ta MOJSIAPHA Macu YMCeNbHO AOPIBHIOIOTb OAHA OfHIN,
ane BiHOCHA MoOJeKynsipHa Maca € 6e3pO3MipHOI0 BEIMUMHOI, @ MOJIAPHY Macy
BUMIPIOOTb Yy I/MOSb;

INA 06UMCNEHHA KINbKOCTI PeYOBMHN HEOOXIAHO Macy PEUYOBUHW PO3ZIAUTUA Ha i
MOJIAPHY Macy.

BuBeneHHs MOJIEKYJISIPHOI (DOPMYJIN PEUOBUH OYyJIO OTHI€I0 3 MEePIITUX
3a7au, IM0 MOCTAJHU IIepel XiMiKaMu ITicJad TOro, AK IIO0YaJl BUKOPUCTO-
BYBaTU BUMIpPIOBAHHSA B XiMiUHMX JOCJIiMKeHHAX. SHAIOUM MacOBi uacT-
KM eJIeMeHTiB y cmouyii (AK opraHiuHoi, Tak i HeopraHiuyHoOi), MOKHa
BU3HAUYUTHU 1i MOJIEKYJIAPHY Macy, a oT:ke i i1 ximiuny gopmyny. Hiaa
poO3B’sI3aHHA TaKWX 3aJay MOXKHA BMKOPUCTOBYBATU Pis3HI aJaropurmMu.
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BruBefeHHA MoneKynAapHoi GopmMynm peyoBUHU
3a BiJOMOIO MACOBOI YaCTKOK efieMeHTa Yy cronyui

Ileit anropuT™m HaNOINBIN TOMIMBHUN M1 OiHAPDHUX CIIOJYK (III0 CKJa-
IAlOThCS 3 aTOMiB OBOX eJIEMEHTiB), 30KpeMa OKCHIIB Ta BYTJIEBOIHIB.
Moro MoXHa 3aCTOCOBYBATH H [4JIA IHIIUX CIOJNYK, aje uepe3 BeJIHKe
YHCJI0O HeBiJOMUX BeJUYHUH Iie Oy/Je HOCUTH CKJAITHO.

Ileit anropuT™M 3aCTOCOBYIOTH, AKIIO 32 YMOBOIO 3aJadi Bimomo:

* IIT0 PeUOBUHA € OiHAPHOIO;

* 3 AKMX XiMIiUHUX €JIEMeHTIiB CKJAaJaeThCA PEUOBUHA;

- MacoBa YacTKa OJHOTO 3 eJIEMEeHTiB.

Bu Bike y 7 Kiyiaci HaBUManCA 0O0UMCIIOBATH MACOBi YaCTKU €JI€eMEHTiB
y cIoJyii 3a ximiuHo (popmysioro. Temep po3B’sg:KeMoO 3BOPOTHY 3amauy.

MacoBi yacTKu ejeMeHTiB OOUYMCJIIOITh 3a (DOPMYJIOIO:

N eJIeMEeHTa) - eJIeMeHTa
w (esieMeHTa) = ( )4, ( ) 1)
M, (pe90BUHM)
lle w — MacoBa YaCTKa ejleMeHTa, A — Bi[HOCHA aTOMHa Maca I[bOTO

eqeMeHTa, N — YKCJIO aTOMiB I[bOTO eJIeMeHTa B MOJIeKYJi ((hopMy IbHiH
ogunauni'), M , — BIHOCHA MOJIEKYJISIDHA Maca CIIOJIYKH.

3a 1ier popMyJIo0 oTpUMYyeEMO (POPMYIY OJIs PO3PAXYHKY BimHOCHOI
MOJIEKYJIAPHOI Macu PeYOBUHU:
N (enemeHTa)- A, (eeMeHTa)

M, (peuoBuHN) = w (esleMeHTAa) ®

Bignocna aTomua maca enementa (A,) HaBeneHa B Ilepioguuniii cucre-
Mi, a #ioro macosa uacTka (w) BimzoMma 3a yMOBOIO 3amaui. AJje JUIIA€ThCA
onmHa HeBimoma BeamumHa — N. Mwu 3HaeMo, II0 3a3BUYAil YMCJIO aTOMiB
Y MOJIEKYJIi € HeBeJIUKHUM IiJIUM YHCJIOM, TOMY IIiJi Yac PO3B’sI3yBaHHSA
3amau mpuiyckaemo, mo N = 1 a6o 2, 3 ToIro.

3BepHiTh yBary! [[yia po3B’ssaHHSA 3amad, y AKUX MaHi momawHi y Bif-
COTKAaX, 3PYUHIiIIle 0paldy IepeBeCcTH iX y YacTKy BiJ OAWHUIIL TiJIeHHAM
Ha 100.

3amaua 1. Busnaure ximiuny gopmyay cmonyku Kasito 3 Okcuresnom,
y akiil macoa uactka Kaumiro cramosuth 83 %.

Po3sé’a3anna:
Y dopmyay (2) miacrasuasemo A (K) = 39, ra w(K) = 0,83.
ITpunyckaemo, o N = 1, Ta 064ucI0€EMO:
NE®)-AK) 139 .
w(K) 0,83

M, (pedoBUHM) =

' [na nonerweHHA BuUKNady Hagani TepmiH «popMysibHa OAVMHNLA» 3ragyBaTi He Gyaemo, a Tep-

MiH «MOneKyna» BUKOPUCTOBYBATUMEMO I AN PEYOBMH aTOMHOI Ta MOHHOT GyfoBu.
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OCKiJIbKY MU IPUITYCTUJIH, 10 Y CIIOJIYIIi onuH aToM KaJito, To 3 macu 47 Ha
aromu OKcureny npunazae pisuunsa: 47 — 39 = 8. Ile BiamoBigae mosoBuHi
aTtoma OKcureny, 4oro OyTu He MOKe.
ITpunyckaemo, 1o aromis Kauito aBa, To6To N = 2, Ta 00UMCII0EMO:
NE) AK) 239 o,

w(K) 0,83
OCKiJIBbKH IILOTO Pa3y MM HPUIIYCTUJIU, IO Y CHOJYIL ABa aToMu Kaiiio, To
Big macu 94 BigHiMaeMmo macy aBox aromiB Kaumito. OT:ke, Ha aTomu OKcuUreny
npunazgae pizauig 94 — 2 - 39 = 16. Lle BignoBigae ognomy aromy OKcureny.
Orsxe, ximiuna dopmyna K,0.
Bidnoeidv: hopmya cnonyku — K,0.

M, (peuoBUHN) =

BuBepneHHA monekynapHoi GopMynn peyoBUHM 3a BiZOMOKO
BIAHOCHOIO MOJIEKYSIAPHOIO Macol0 pPeYvyOBUHN

ITeit anropuT™M 3aCTOCOBYIOTH, SIKIO 3a YMOBOIO 3aJadvi Bimomo:

* III0 PEeUOBUHA He 000B’A3KOBO € OiHApPHOIO;

* 3 AKUX XiMIiUHUX €JIEMEHTIB CKJIaJaeThCA PEUOBUHA;

* MAcCOBi YacTKU BCiX eJeMeHTiB;

* BiTHOCHA MOJIEKyJsApHa ab0 MOJIsIpHA Maca PeYOBUHU.

st po3B’sI3aHHA 3a/aU TAKOTO TUIY TaKOK MOKHA BUKOPUCTOBYBATHU

dbopmyny amsa obuuciaeHHa macoBoi yacTku (1), aje ii HeoOxigHO TEpeTBO-
puUTH TaK, 11106 MOKHA 0YJIO PO3PAXyBATHU YKCJIO ATOMIB IIEBHOTO eJIeMeHTa:

M, (peuoBuHN) - W (eJ1eMeHTAa)

N (enemenTa) = 3)

A, (enemeHTa)

3amaua 2. BusHauTe MOJEKYJIAPHY (POPMYJIYy OPraHiuyHOI PEUOBUHU

3 MOJISIPHOIO Macor 60 r/moub, y AKiil MmacoBa yacTtka KapOoHy cTaHOBUTH

40

%, I'igporeny — 6,67 %, imme npumnagae Ha OKCHUTeH.

Po3é’a3anua:

3a yMOBOIO peuoBHHA CKJIamaeThed 3 aromiB Kapbony, I'inporeny Ta Okcureny,
TOK i1 (hOPMYyJIy YMOBHO MOXKHA 3aIIMCATH SIK CxHyOZ. BigzocHa MosieKyIspHa
Maca PeYOBMHM YHCEJIbHO NOPiBHIOE I MomapHiil maci, To6To M, = 60.

VY dopmyay (3) migcrasiasemo M, = 60, w(C) = 0,4 ra A (C) = 12.

N(C)= —601';)’4 =2

60-0,067

Tak camo BusHauaemo uucio aromis Iigporeny: N(H)= =4

Yucao aromiB OKCUreHy MOKHA BUSHAUUTHU 34 SAJUIIKOBAM MPUHIIAIIOM. Bix
BiTHOCHOI MOJIEKYJIAPHOI MAacU PEYOBUHY BiJHiMaeMo BiTHOCHI aTOMHi Macu BCix
aromiB Kapb6ony Ta Iigporeny: 60 — 2 - 12 — 4 - 1 = 32. Ia maca npunajgae Ha
Oxcuren Ta Binnosigae nsom aromam. Oraxe, ximiuna popmyna cnonyku C,H,O,.
Bidnoeidv: popmyna cnonyku — C,H,0,.
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BuBegeHHA monekynAapHoi popmynu HebGiHapHOI CronyKkn
3a BigJOMMMUM MaCOBMMW YacTKaMu

Ileit anropuT™M € yHiBepCaJbHUM i IiAXOAUTH IJA PO3B’sI3yBaHHSA
OyIb-IKMX 3a/la4 Ha BUBEJeHHA (POpMyJ pevoBUH (AK OpPraHiuyHUX, TaK
i HeopraHiuHmMX) 3a BiIOMUMMN MaCOBUMM YaCTKaMU.

Ileit anropuT™M 3aCTOCOBYIOTH, AKIIO 32 YMOBOIO 3aJadi Bimomo:

* 1[I0 PeUYOBMHA HEOOOB’sI3KOBO € OiHApHOIO;

* 3 AKUX XiMIiUHUX €JIeMEHTIiB CKJIaJIa€ThCs PEUYOBUHA;

+ MAcoBi YaCTKM BCiX eJIEMEHTiB.

AnropuTM I'PpYHTYEThCA Ha OJHOMY 3 0a30BHUX MPUHIIUINB Ximii —
crexiomerpii. Bu mam’saraere, mio i ximiuma gopmyaa, i KoedimierTn
B PiBHAHHAX PeaKI[ili MOKa3yIOTh CIIiBBiTHOIIEHHA aTOMiB YW MOJEKYJ
mimg gac ximiumoi Bzaemomii. MoskHa BIIEBHEHO CTBEPAMKYBATH, IO CIIiBBi-
HOIIIeHHs 1HJeKCiB y XimiuHii (hopMyJi peuyoBMHU TaKe camMe, AK i CIIiB-
BiJHOIIIEHHS KiJIbKOCTI peuoBMHU (Y MOJISIX) aTOMIB y IIifi peduoBUHi.

Hanpurknaan, niaa pedosunu C xHyOZ CIIpaBeIJINBO;

x:y:z=nC): nH) : nO) (4)
OCKiJIbKY KiJBKiCTh PEUOBWHUM IPAMO IPOIOPITifiHA MAacOBill YacTIli,
To dopmyny (4) MOKHA IEPETBOPUTH TaK:
_w@)  wH)  w©O)
- M(C) M(H)  M(0)
3BepHiTH yBary! ¥ 1mio ¢GopMyJSy MAcoBi YacTKM MOKHA MiCTaBIATHU
AK Y BiicOTKax, Tak i y 4acTKax BiJ oguHUIII.

(5)

Hanpurknag, pna cniBBigHOWEHHA KiNbKOCTi peyoBMHU KapboHy Ta ligporeHy @
m(C) = m(H)
M(C)  M(H)

ockinbkn m(C) =w(C)- m(peuoBuru) ta m(H)=w(H)  m(peuoBuru), To

n(C):n(H) =

_ w(C)- m(pedosuru) w(H)- m(pedoBunn) _ w(C) = w(H)

n(C): n(H) : :
M(C) M(H) M(C)  M(H)

3agaua 3. IleBma peuoBuua wmictutrs Kapbou (52,2 %), Tigporenu
(13 %) ta Oxcuren. Busnaure ii MosekyasapHY HOPMYJIY.

Posé’asanns:

3anucyemMo yMOBHY (hopMyTy PeUYOBUHU CxHyOZ.

Busnauaemo macoBy uactky Oxcureny: 100 % — 52,2 % — 13 % = 34,8 %.



TEMA 1. TEOPIA BYAOBW OPTAHIYHNX CIONYK

Y dopmyay (5) mifcTaBigeMo MacOBi YaCTKU Ta MOJIAPHI Macu eJIeMeHTiB:

x:y:z:@.g.ﬂ—él 35:13:2,175

12 1 16
Temep i3 mpOro cmiBBigHOIIEHHA HEOOXiAHO misHaTwucA iHAEKCH Y (POPMYJIi.
VpaxoByiouwn, 110 iHAEKCH MOKYTh OYTH TiIbKU IiJINMU YUCJIAMU, TO OTPUMAaHe
CIiBBiAHOIIIEHHS HeOOXiTHO MePeTBOPUTU TaK, 1100 yci umcsia B HbOMY OyJiu
minumu. g 1boro po3aismMo Bei yucsia y CIiBBifHOIIIeHHI Ha HATMeHIIIe cepest
HUX, ¥ HAIIIOMY BUOaaky Ha 2,175:
x:y:2=4,35:13:2,1756=2:6:1
Iincrasnsaemo obuuncieni ingexcu ta orpumyemo dpopmyay C,HO.
Bidnoeidv: dopmyna cnonyku — C,HO.

3amaua 4. Busnaure GopMyay BYIJIEBOAHIO, B SKOMY MacoBa YacTKa
Kapb6ony cranosuts 80 %.

Posé’azanusa:
3anucyemMo yMOBHY (DOPMYJTY PEUOBUHU, YPAXOBYIOUH T€, IO I CIIOJTYKA € BYTJIe-
soguem: C H . Busnauaemo macoBy uacTky igporeny: 100 % — 80 % = 20 %.
3a gopmy.ioro (5) BUBHaAUAEMO CIIiBBiAHOIIEHHS iHIEKCiB:

-89.29 _4,67:20

12 1
Busnauaemo ingexcu y ¢popmy.ti. IlepeTBopioemMo ciriBBigHOIIIEHHA TaK, 111006 yci
yucJia B HboMYy Oyau miaumu. [Jid [boro moaiJinMo Bei uncesa y cuiBBigHoIIeHHI
Ha HaliMeHIIle cepel HUX, Y HAIllOMy BUNAAKY Ha 6,67:
x:y=6,67:20=1:3
Mincrasnaroun ingexcu, orpumyemo dpopmyay cunonyku CH,. Ase pedoBuHM
3 TaK0I0 (DOPMYJIOIO iCHyBaTH He MOsKe (OCKiJIbKY BajieHTHiCTE Kap6oHy B opra-
HivHEX cnoaykax [V). 3a orpuMaHUM CIIiBBiTHOIIIEHHAM MOJKHA JAiBHATUCS iH-
JIeKCH, TKIIT0 IOMHOMKUTH HOT0 Ha ITijie yucJio (2, 3, 4 To11o) Ta BUOpaTu ingexkcu
Taki, 10 MaioTh Ximiunuii ceac. Hanpukian, crisBiguomenH:o 1 : 3 qopiBHIOE
crmiBBigHOMeHHA 2 : 6. A 3 Takumu ingexcamu icHye pevosuna C,H (eTamn).
Bidnoeidv: hopmyna cnonyku C,He.

N

I’ KnouoBa igen
Bu3HaueHHA ximiuHoOi GopMynu peyoBUHK 3a BiZOMUMK MACOBMMU YacTKamm

I'PYHTYETbCA Ha 6a30BMX MPUHLKMNAX CTeXioMeTpil.

_ﬁ 3aBAaHHA NS 3aCBOEHHA MaTepiany

39. BuzHauTe monekynAapHy dopmyny okcuay, B AKOMYy MacoBa YacTka Xpomy
CcTaHoBUTb 52 %.

40. BwusHauTe monekynapHy popmyny okcuy, B AKOMY MacoBa yacTka Oepymy
ctaHoBUTb 70 %.



§4. BuBefieHHA MONeKynApHoi GOpMynM PEeYOBUHM 3a MACOBUMU YaCTKaMU €NeMEeHTIB

1.

42.

43.

44,

45.

46.

47.

48.

49.

50.

BusHaute monekynapHy dopmyny cnonykun HitporeHy 3 OKcureHom, y sikii
MacoBa yacTka OkcureHy ctaHOBUTb 63,2 %.

BusHaute monekynsapHy $opmyny BYrfeBOAHIO, B AKOMY MacoBa YacTkKa
Kap6oHy 81,82 %.

BrsHauTe MonekynsapHy ¢popmyny BYrneBOAHIO, WO MicTuTb 82,76 % aTo-
miB KapboHy 3a Macolo, AKLLO MOro MmonsapHa Maca JOpPiBHIOE 58 r/Morb.
Bu3HauTe monekynapHy bopmysy ByrnMeBOAHIO 3 MONIAPHOK Macoto 78 r/Mosb,
y AAIKOMY MacoBa 4acTka Kap6oHy cTtaHoBUTb 92,3 %.

Br3HauTe monekynapHy Gpopmyny opraHiuHOi peyoBUHM 3 MOMAIPHO Ma-
coto 45 r/monb, y AKin macosa YacTka HitporeHy ctaHosuTb 31,11 %, Kap-
60HYy — 53,33 %, yce iHwe — ligporeH.

BusHaute monekynapHy GbopmMyny opraHiyHoi peyoBMHU 3 MONAPHO Ma-
coto 90 r/monb, y AKi macoBa Yactka OkcureHy ctaHoBuTb 71,11 %, Kap-
60HYy — 26,67 %, BCe iHWwe — ligporeH.

MeBHa pevoBrHa MicTUTb KapboH (62,1 %), MigporeH (10,3 %) Ta OKcureH.
Bu3sHaute ii monekynapHy dopmyny.

MeBHa peuyoBmHa MicTuTb KapboH (79,1 %), FigporeH (5,5 %) Ta HitporeH.
Bu3sHaute ii monekynapHy dopmyny.

Bu3sHauTe monekynapHy dopmyny cnmpTy, B AKOMY MacoBa YacTka Kapbo-
Hy 64,86 %, a ligporeHy — 13,51 %.

Y cnonyui macoto 3,1 r mictutbea 0,6 T aTomis Kap6oHy, 2,4 r atomiB Okcu-
redy i FigporeH. BusHaute monekynapHy ¢opmyny peuyoBuHN.

MiHi-npoekTn

51.

Y popaTKoBMX Axxepenax 3HanpiTb iHGopmalito Npo cyyacHi meToan Bu-
3HaUEHHA eNeMeHTHOro CKnagy PeyYyoBUH.

ﬂ HaguanbHi mpoexTn 3a Temoro «Teopia OymoBH OpraHiYHUX CIIOTYK»:
1.Isomepu B mpupoi.
2.IcTopisi CTBOPEHHSA Ta PO3BUTKY TeOPii OyIOBU OPraHiYHUX CIIOJYK.
3.3D-Mozmesri MOJIEKYJI OPraHiYHUX CIIOJYK.

Ilepesipme ceoi 3nanHnsa 3a memor «Teopis 0ydosU OpzaHiYHUX CNO-
AYK», BUKOHABWU mecmo8i 3a80aHHA HaA caillmi.
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ByrneBopHi
v v \
Hacuueni HeHacunueHi ApomaTtnuHi
AnkaHn AnkeHn AnkiHn ApeHn
3aranbHa popmyna 3aranbHa ¢popmyna 3aranbHa ¢opmyna 3aranbHa popmyna
CnH2n+2 CnH2n CnHanZ CnHané
Os3Haka Os3Haka O3Haka OsHaka
| | \ /
-C-C- C=C -C=C- @
[ / \

Mepwwnii romonor

Mepwwmin romonor
CH, — eten

Mepwwnii romonor
C,H, — etun

Mepwwnii romonor
CgHy — Oensen

CH, — meTaH

§ 5. AnkaHu: isomepifa Ta HOMeHKnaTypa
MpwuraganTe:
. d)opmym/l Ta Ha3BW neplmnx Aecatun YneHiB roMosIOriyHoOro pPAany anKaHiB;

+ AK CKMafaloTb CTPYKTYpHI dopmynu (3a § 1);
+ AKi PEYOBMHUN Ha3MBalOTb i30MepaMu Ta AKi iCHYIOTb pi3HOBMAW i3oMmepii (3a § 2).

CTpyKTypHa i3omepia ankaHis

SAK Bu mam’siTaeTe, iCHyBaHHS 130MepiB cepel aJKaHiB mependadas Iife
O. M. Byruepos. 3i Bcix pidHOBUAIB CTPYKTYPHOI i3omepii nasa aakaHiB
XapaKTepHa TiJIbKU i30Mmepis KapOono60z0 sarnyioza. e Bupx isomepii
OB’ A3aHUMN JIUIlle 3 TUM, 10 aToMu KapOoHY MOMKYTH HO-Pi3HOMY CIIO-
JyJyaTucAd OJUH 3 ONHUM: yTBOPIOBATU KapOOHOBI JAHITIOTH pO32anyiceri
uu Hepo3zaaydeHi (HopMasibHOI OymoBuU).

Ilepmri Tpu mpeACcTaBHUKYW TOMOJOTIUHOTO PAAY ajlKaHIB — MeTaH,
eTaH, IPOIIaH — He MAITh i3oMepiB. Xoua iHOMAI mpolaHy IPUIUCYIOTH
IBi i30MepHi CTPYKTYypU:

CH,-CH,—CH, CH3—C|)H2
CH

3
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¢ ¢ ¢

Man. 5.1. Mogenb monekynu nponaHy Man. 5.2. Pi3Hi popmun monekynu GyTaHy

Ane oO0uaBi Ii CTPYKTYpHiI Gopmysz abCOJIOTHO OJHAKOBI If Bimo-
OpaskaioTh OyAOBY OAHi€l MOJIEKYJIM — MOJIEKYJH IIpomany (maJua. 5.1).
fAx Bu mam’Araere 3 Kypey ximii 9 Kiaacy, ximiuni 3B’s18Ku Binm aToma
Kapbony B MoJIeKyJaax ajJKaHiB CIPSAMOBAHI OO BepIIMH TeTpaeapa MIif
kyrom 109,5°. Aje Ha mamepi mei#l KyT MH 3a3BUYall OKPYIJIIOEMO MIJIA
3pyunocTi 1o 180° a6o mo 90°. Hanpukian, nad OyTaHy HaBeIeHI HMMKUe
dopmyau € abCOMIOTHO OJHAKOBUMHU, OCKIJIBKM B YCiX HUX HOPAMOK CIIO-
aydyenua atomiB KapOony ommaxkoBuii (Maj. 5.2).
\ > 3 4 CH-CH,CH, CH,~CH, CH,~CH
CH,-CH,-CH,-CH, Y R Y 331 2,
CH; CH,; CH, CH,-CH,
VYriMm OyTaH € HaWIPOCTIIIMM aJKaHOM, y SKOT'O iCHYIOTH i3omepu.
Tax, si ckaagom C,H,, icCHyIOTh IBi peYOBMHM 3 DISHUMU CTPYKTYPHUMHU

(popmyaamu:

CH,—CH,-CH,-CH, CH,— (liH—CH3
CH,
HOpMasbHWi GyTaH i300yTaH

Ile nBi pisHi peuoBWMHUM 3 PiBSHMMU BJIACTUBOCTSIMU.

Yuwm 6inbire aromiB KapOony B JaHIi03i, TuM 0ijbIlle MOKe iCHyBaTH
MOJKJINBUX KOMOiHAIIIl CIIOJIyUeHHsS aTOMiB, a OT:Ke, i GinbIiie izomepiB
(tabu. 6).

Taomumga 6. Yuco CTPYKTYypPHUX i30MepiB adkaHiB

Mouaexyaapaa Yuciao MoaexkyasapHa Yucao
dopmyaa isomepiB dopmyna isomepiB
CsHyy 3 CyoHyp 75
CeH,, 5 C,;H;, (menragexan) 4347
C.H, 9 C,oH,, (elixozan) 366 319
CgH, g 18 C,,H,, (menraxozan) 36,8 muaH
CoH,, 35 C;oHg, (TpHaxonTam) 4,11 mupn




TEMA 2. BYMNEBOAHI

Came aBwuire isoMmepii 0iIBIIIOI0 MipOI0 3YMOBJIIOE iCHYBaHHS HabaraTo
0i7IBIIIOr0 YMcJia OPTraHiUHUX CIIOJNYK, IMOPIBHSHO 3 HEOPTaHIYHUMMU.

IIig yac ckIamaHHA BCiX MOMKJIWBUX CTPYKTYPHUX (POPMYyJ i3omepiB
HeoOXiJTHO BpaxXOBYBATH BCi MOKJIHBI KOoMOiHAIil CIIOJIyUYeHHS aTOMiB.

ITam’saTaiiTe, 1m0 g0 omHoro aroma KapOoHY B JIaHI[I03i MOXKe HIpu-
€IHyBaTUCA MAaKCUMyM YOTUPH iHIII aToOMH.

Hampuknazn, ckiaageMo (QOPMYJIM BCiX MOMKJIUBUX CTPYKTYPHUX i30-
MepiB aJKaHiB 3 MoJeKyJaapHow (opmymowo C.H,,.

Haitinpocrimie ckJacTu CTPYKTYPHY (POPMYJIY HEPO3TATYIKEHOTO aJI-
KaHy:

CH,-CH,-CH,-CH,~CH,~CH, @

Ha mactymHoOMYy erami 3 JaHIjora mpudbupaemMo ogmH atom KapGoHy

i 8’egayemo iioro 3 iHmwmumu aromamu KapOony:

CH,=6H,=CH,~CH;=CI, CH,~CH-CH,~CH,~CH; o
C CH,

Te came, wo dopmyna € CH; —CH.—
CH,~CH,-CH-CH,~CH,
CH,

| 3
(3
Te came, wo dopmyna @

Hauti 3MiHIOEMO TTOJIOKEHHS IIe ogHOTO aToMa KapboHy i oTpumMyemo
mie ABi KomOimairii:

e o
CH,~C CH,~C-CH,~CH; o
C CH,

Te came, wo dopmyna @

CH3—(|JH—(|JH—CH3 05}
CH, CH,
Y rakwuit crioci6 MOKHA CKJIACTM BCi MOMKJIMBI KOMOiHAIil cIiosydyeH-

Ha aromiB Kap6ony. CTpyKTypHI (popMyIu MOKHA 3amKUCyBaTU B iHIIIHI
croci6. Hampuraan, dopmyau @ i @ mosxkHA 3ammcaTu Tak:
(CH;),C—CH,—CH, (CH;),CHCH(CH,),

Yacro mig yac crigamanaa (GOpPMYJI i30MepiB BUHUKAIOTH TPYIHOIITL
yepes Te, IO BaXKKO Bi3yasJlbHO BUBHAUWTHU, 3aIMCAJIHN BiKe TaKy GopMyiry
yy Hi.

Has Toro 11106 TOPiBHATY ABi, HA 30BHIIIHIN BUTJIAMA Pi3HI CTPYKTYpPHI
bopmyau, HEOOXiHO HABBATHU CIOJYKH i3 MU GopMyJIaMu i TOPiBHATH.
Ax 1me 3pobuTtu, misHaeMocs B HACTYIIHOMY IIigposmiji.
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CuctematyHa HOMEH KJ1laTypa

Hy:xe BasKJINBO, 11100 KOJKHA XiMiuHa pe-
YyoBHMHA MaJia CBOE BJacHe «im’s». I3 miero
METOI0 XiMiK¥ POo3poOUJIN CIleIiaJbHy CHUCTe-
My TpaBUJI — HOMeHKJAamypy (Bix saTumH.
nomenclatura — pos3muc iMeH, IIepesik). n
IIi mpaBuyia HA3WUBAOTL CUCMEMAMULHOIO
HOMeHKamypolo, BOHU PO3pobJjeHi ToBapu-
crBoM IUPAC i HUMU KOPUCTYIOThCA XiMiKu
Bcboro csity (mana. 5.3). Ilopsan i3 cucrema-
TUYHUMU Ha3BaMU CHOJIYK YacCTO BUKOPUCTO-
BYIOTH 1 TpaguIliiHi Ha3BW — TakKi, IO CKJIAJUCA iCTOPUUHO.

3rigHo i3 cucTeMaTHYHOI0O HOMEHKJATYPOIO Ha3BM BCiX OpramiuHmx
CIOJIYK CKJIAZAI0Th 32 OJHAKOBOIO 3arajibHOI0 CXEMOIO:

International Union of Pure and Applied Chemistry

Man. 5.3. Jlorotun IUPAC —
MiXKHapoZHOI cninkn dyHaameH-
TaNbHOI Ta NPUKNAQHOI Ximil

npegikc poAoHayanbHa CTPYKTypa cydikc

1. PogonauaapHa crpykrypa. Ile yacTuHa MOJIEKYJH, 110 MiCTUTH
20n06HUll Kap6oHo6ull nanyioz. '0OJOBHUM JIAHIIOTOM 3a3BHYall €:

HangoBLWUN He 0OOB'A3KOBO HaMAOBLUMIA NaHLIOrN, ane AKWU: unKnivyHa
NIAHUIOT 3 aTO~ . \iicTuTh dpar-  « crionyyeHui . cnonyyeHnii 3 xa-  CTPYKTYpa
Mig KapboHy  yeur 3 kpaTHUM 3 MakcMManbHUM PaKTEPUCTUYHIMY
3B'A3KOM UYNCIOM 3aMIiCHUKIB  rpynamu
C C C C
| | I | C/C\C/C
C C C C | |
| | | | C__C
c-C-C-C Cc-C-C=C cC-C-C-CBr C-C-C-Co0H C
Ha3su poaoHavanbHOI CTPYKTYpu:
neHTaH 6yTeH 6yTaH 6yTaH uMKnorekcaH
LA SR, an, b
KOPiHb Ha3BU MO3HaYeHHA CTyneHsA NMO3HaYeHHA LMKy
BiANOBIAHOIO ankaHy HaCMYeHOoCTi 3 atomiB KapboHy

— CMHIM MO3Ha4YeHO aTOMU FOSI0BHOIO Kap60HOBOFO naHuylra

HasBa pomonHauanbHOI CTPYKTYPH YTBOPIOETHCA BijJi Ha3BU BiAIIOBif-
HOTO aJIKaHy Ta cy(ikca, IIT0 IIO3HAYAE CTYHiHb HACWYEHOCTI.

2. Ilpedikc. ¥ 6iabIIOCTi CIOJIYK 3 TOJOBHUM JIAHITIOTOM CIIOJIYUYeHi
meBHI aTomMm um Tpynu atomiB (atomu [igporeHy He BpaxoBYIOTHCH).
ITi aromu Ta rpynm aToMiB Ha3WBAIOTh 3AMICHUKAMU, OCKiJIbKU, 100
TPUENHATUCA OO TOJIOBHOTO JIAHITIOTA, BOHU 3aMiCTUJIM B HBOMY aTOM
Tigporeny.
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C C C — 3efeHUM MO3HaYeHo

l I ' 3aMiCHVKN — aToMK

(|3 C[ (|:1 yn rpynu atomis, criosnyde-
c-C-C-C C-Cc-Cc=C cCc-C-C-CBr Hi 3 rONIOBHUM NTAHLIIOrOM

¥ npegikcax mepesiuyioTh Ha3BU 3aMiCHUKIB. SIKIITO 3aMiCHUK CKJia-
IaeThbCcA 3 OJHOTO aToMa, TO MOT0 HA3WBAIOTH 34 HA3BOIO XiMiuHOTO eJje-
menTa (Xusop, Bpom Tomro). HassBu pagukaiiB, yTBOpPeHUX 3 aJIKaHiB,
YTBOPIOIOTHCS BiJi Ha3B BiAmoBigHMX iM ajJkaHiB 3aMiHOIO cy(dikca -an
Ha cydikce -in (-un):

i i
H-C-H 3a6upaemo H H-C- a6 CHy-
H H
MeTaH meTnn

Pasom iz HasBOO 3aMiCHMKAa 3a3HAYAIOTH AOKAHmM — 1udpy, IO Io-
3Hayae HoMep aroma KapOoHy roJOBHOTO JIAHITIOTA, 3 SKUM CIOJYUYEHUH
samicHuK. JIOKaHTaMM TAKOMK 3a3HAYAIOTH IIOJIOMKEHHS KPATHOTO 3B’ A3KY
Ta XapaKTepPUCTUYHOI I'PYIIU:

JlokaHTaMK 3a3HayaloTb MOJSIOXKEHHA 3aMICHUKIB, KPaTHUX 3B'A3KIB UM XapaKTePUCTUYHUX rpyn

3-MeTuJIreKcaH 2-6pomorekc-1-ex rexc-3-eH-1-oa
Ha3Bu Ha3Ba POAOHaYaNbHOT 3a3HayeHHsA MNOABIMIHOIO 3a3HauyeHHA
3aMiCHMKIB CTPYKTYpU 3B'A3KY Xapakrepuc-

TUYHOT Tpynun

3. Cydikc. Cydikcom 3a3Buuail mosHavarTb HAABHICTH xapaxme-
pucmuynux 2pyn. Bu B:Ke 3HaeTe, IO B Ha3BaxX CIUPTIB IO Ha3B POJO-
HaYaJbHOI CTPYKTYPH AOAAIOTH Cy(DiKC -0, AKUM MO3HAUAIOTH HAABHICTH
rpynu —OH. [lokJagHimie i3 mMuM BM O3HAWOMUTECS Il Yac BUBUYEHHSA
IHIIIUX KJaciB OpPraHiuYHUX CIOJYK.

Omke, 3a CCTEMAaTUYHOIO HOMEHKJIATYPOIO HAa3BU OPraHiYHUX CIOJIYK
BigmoBizaroTh 3arajibHill cxeMi:

npedikc pofoHavanbHa CTPYKTypa cydikc
Ha3BW 3aMiCHVIKIB Ha3Ba rONIOBHOTO  3a3HAYeHHA CTy- NMO3HauYeHHA CcTap-
3a andasiTom naHyora abo neHA HaCMYeHOoCTi LWOT XapaKTepuc-
i3 3a3HaveHHAM LMKAIYHOT cydikcamu -aH-, -eH-  TUYHOI rpynu

NOKaHTIB CTPYKTYpU (-€H), -UH- (-iH-, -IH-)  (-o/1, -amiH ToLO)
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3aMiCHMKM YacTo 3a TpaguLi€Eld Ha3MBalOTb padukanamu. FKWO po3ipBaTh Ko-
BAJIEHTHUI 3B'A30K MiXK TFO/IOBHUM JIaHLIIOrOM Ta 3aMiCHUKOM, TO 3i ChifibHOI
€NEKTPOHHOT Mapy KOXHWI aToOM 3abUPAE MO OJHOMY eNeKTPOHY, AKUN CTa€e
HecrnapeHMM. A YaCcTUHKIM 3 HeCNapeHMN eNekTPOHaMM Ha3nBaloTb PagnKanamu.

CKJ'IaﬂaHHFI Ha3B aljikaHiB 3a CMCTEMATUYHOLO HOMEHKJ1aTypOoto

AJroput™M CcKIaJaHHA HA3B aJIKAHIB:

1) BUOKpeMUTU T'OJOBHUH JIAHITIOT;

2) BUBHAYUTHU 3aMiCHUKU;

3) mpouyMmepyBaTu atToMmu KapOGoHY T'OJIOBHOTO JIAHITIOTA;

4) ckJacTu Ha3BY 3a cxeMmoio: mpedikc, HasBa POAOHAYAIBHOI CTPYKTYPH.

1. BuokpemMuTu poAoHavaJbHY CTPYKTYPY. B ankaHiB — Iie HaAgo-
BINIMI KapOOHOBUIL JAHITIOT. ¥ APYTOMY 3 HaBeJeHUX MPUKJIAIiB TOJOBHUM

€ JIaHITIOT i3 mIicThox aToMmiB KapOomy:

on,
(lll (|3H3 6 aTOMiM (lez 5 atomie Kap6oHy
CH,-CH-CH,—CH, CH,

5 atomiB KapGoHy CH,-CH,-CH-CH,

4 atomn Kap6oHy

2. BuszHauaemo 3aMiCcHUKU:

3aMiCHUKM
l cn,
a o, oH,
CH,-CH-CH,-CH, CH,

|
CH,-CH,~-CH-CH,

3. Hywmepyemo atomu Kapbory rosioBHoro Jjasirora. Hymepaiiito ciin
HOUYMHATH 3 TOTO OOKY, IO AKOro OJIM;KUe POo3Taly:KeHHA abdo 3aMiCHUK:

a1 CH,

ﬂpaBI/IJ'IbHa CH3_CH2_CH2_CH_CH3 CH3_CH2_CH_CH2_CH2_CH3
HymepaLis 5 4 3 2 1 1 2 3 4 5
HenpasunebHa 2 3 4 5 6 5 4 3 2 1

HymepaLis

=
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Ao 3amMicHMKM po3TallloBaHiI Ha OMHAKOBiN BiAcTaHi Big KiHIIIB
TOJIOBHOTO JIAHITIOTA, TO HEOOXiHO 3BepTaTU yBary Ha CKJIaJ 3aMiCHUKIiB:
SAKIIO BOHU OJHAKOBi, TO He Ma€ Pi3HUIL, 3 SKOTO OOKY PO3MOUYMHATHU HY-
Mepaiio. A SKINO 3aMiCHUKHK PisHi, TO HYMepPyIOTh 3 OOKY HaNCTapIIIOro
samicHuKa. ['aysioreHu € OiIBII CTAPIIMMU 3aMiCHUKaMHI 3a BYIJIeBOJHEBI
pagukaau (y OLJIBIITOCTI BUMNAAKIB CTAapIIMHCTBO MOYKHA BU3HAYUTHU 3a
aTOMHOIO MacoIo).

CH,  CH, 1 CH,
CH;CH-CH;-CH-CH;  pasmnons CH,-CH-CH,~CH—CH,
1 2 3 4 5 7 HyMepauiﬂ — 1 2 3 4 5
5 4 3 21 HenpasuibHa — 5 4 3 2 1
HymepaLis

4. CrJgagaeMo HasBY CIOJYKHU 3TigHO 31 cxemoro: mpedikc + pomo-
HavaJibHa CTPYKTypa (cydikcy Hemae, OCKIJIbKM B aJKaHIiB BiflcyTHiI xa-
PaKTEePUCTUYHI TPynn):

|—’ 3-MeTuIreKcaH <—| |'>2-XJIOp$HeHTaH<—|

3aMiCHUK FrONIOBHUM  3aMiCHUK roOJIOBHUN

> naHuor cnoJy4Ha naHuor
CH, 4 |—> Cl 6yksa «o» 4

1 2 3] 4 5 6 <J 1 213 4 5
CH,-CH,-CH-CH,-CH,—CH3 CH,—CH-CH,—CH,—-CHj

SArIimo saMicHUKIB KijlbKa, TO B Ha3Bi CIOJNYKU iX HABOAATHL B aJi-
(aBiTHOMY TOpPAAKY. SIKIMO € KiJbKa OJHAKOBUX 3aMiCHUKIB, TO IXHIO
Ha3By HABOJATH TIJIBKUW OAWH Pasd, a iX YMCJIO BKA3YIOTh MHOXWHHUMU
npedircamu. OGOB’sI3K0BO ITu(ppaMu uepes KOMY BKA3YIOTh ITOJIOMKEHHS
(JIOKAHT) KOMKHOTO 3 OJHAKOBUX 3aMiCHUKIB.

MONOXKEHHA OBOX O4HAKOBUX 3aMiCHUKIB —,

(«2,2» 03Haya€, Wo obuasa 3amiCHUKN Pi3HI 3aMiCHMKM
crnonyyeHi 3 gpyrum atomom Kap6oHy) nepenivyoTb
¥ v v 3a andasiTom
MHOXMHHI npe- 4'9THH'2’Z'HHMeTnﬂlrenTaH HalinowmpeHiLui
dikem gna no- 6e3 pedicis 3aMiCHUKM
3HaYeHHA 4Yunc- Aed)ic BiOdiNA€ Koma Bigginae 6e3 Kkomu (3a aﬂ¢aBiTOM)I
Jla OiHaKOBUX yucna Bif cniB  ABa ymcna 6e3 NPOMIXKiB - 6pom Br
3aMiCHMKIB:
ou- — 2 CH « etun C,H,
mpu- — 3 1 2033 4 5 6 7 + meTun CH,
mempa- — 4 CH,-C-CH,-CH-CH,-CH,—-CH « nponin C,H
o 3 2 2 2 3 37
neHma 5 | | E
2exca- — 6 CH, CH, * Gnyop
| - xnop Cl

CH,



§5. AnkaHu: i3omepia Ta HOMeHKnaTypa

3BepHiTh yBary! Ilix uac BusHaueHHs ayi(paBiTHOIrO IMOPAAKY 3amic-
HUKIB MHOKUHHI npedikcu He BPaxOBYIOTbh.

3a TaKUM aJITOPUTMOM MOYKHA CKJIACTU HABBY MJs OyAb-AKOTO aJIKaHy
a00 moxXimgHOro Bim HBOTO.

Hna Heposzaayxicenux anlKaHié y Ha3Bi HOTAIOTH CJIOBO «HOPMALL-
Huil», 1110 O03HAUYA€E CIOJYKYy HOPMaJbHOI (Hepoaraays:keHoi) OymoBu, abo
CKOPOUYEHO OYKBY <«H».

CH,-CH,-CH,-CH; — nopmauibHmii OyTaH, abo H-OyTaH;

CH,-CH,-CH,-CH,-CH; — HOpMaJbHU} NeHTaH, ab0 H-IeHTaH.

CknapgaHHA GOpPMyN OpraHiYHMX CNONYK 3a IXHbOK HA3BOIO

CxkrnamanHa (opMyJ 3a HA3BOIO — Ile 3BOPOTHA 3ajmaua. [jgAa 1mporo
HeoOXiHO YBaKHO MpoaHai3yBaT! Ha3BY CIIOJYKH Ta BiATIOBiAHO mo Hel
ckaazatu GopMyJay 3a TAKUM IIOPAIKOM:

Hanpurkaan, nna comoayku 3-6pomo-2,4-IMMeTHITEKCaH:

1. 3ammcyemo roJIOBHUH JAHIIOT (POAOHAYAILHY CTPYKTYPY) 6e3 aTo-
miB Iigporeny:

6 atomiB KapboHy B ronoBHOMY naHLo3i

e
3-6pomo-2,4-1uMeTuIreKcan (€l (€ (O (C e (€ (C

2. VY BigmoBigHi Micma JgaHIora gomucyeMo (OpPMYJIM 3aMiCHUKIiB:
atom Bbpomy y TpeTboro atoma Kap6oHy

i 1 2 3 4
3-0pomo-2,4-IuMeTHITeKCcaH C s C (O € C ©

L]
\/CH3Br CH,

[Bi MEeTUSIbHI rpynu y Apyroro Ta yeTBepToro atomiB KapboHy
3. Homucyemo aTromu I'izporeny BifgmosigHo 10 BasmenTHocTi KapboHy:

3-6pomMo-2,4-TUMeTUITeKCaH CH, CH CH CH CH,-CH,
CH Br CH

r’ KnouoBa iges

[na BM3HAUeHHA MOXIMBUX CTPYKTYPHUX i30MepiB ankaHiB cfig nepebpatu
MOXNMBI KOMbiHaLii cnonyyeHHa atomiB Kap6oHy B naHutor. CknajaHHA Ha3Bs
OpraHiYHMX Croayk — Le KoAyBaHHA XiMiYHOT OyJOBM MONEKYs JIoKaHTaMU Ta
Ha3Bamu GparMeHTiB MONeKyn (3amiCHUKIB Ta POJOHaYaNibHOI CTPYKTYpW).
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JliHesicmuyHa 3a0aya

« CnoBo «MnoxifHi» BUKOPUCTOBYIOTb /1A MO3HAUEHHA CMONYK, NofibHUX Ao pono-
HayanbHOI CTPYKTYPMU, LLIO YTBOPIOETLCA 3aMiHOK MEBHNX aTOMIB Y MONEKYi Ha iHLWi
aToOMM YM rpynu atomis. Hanpurknag, XNopoBMiCHI NOXiAHI ankaHiB — Lie CnonyKu, Lo
YTBOPIOIOTLCA, AKLLIO B MOJSIEKYSTi NEBHOIO ankaHy OfVH 4K KifibKa atomis ligporeHy
3aMiHMTN Ha aToMuK Xnopy (xJlopomeTaH, AnXnopoeTaH Towo). NMoACHITb 3HayeHHA
TaKMX TEPMIiHiB: rifpOKCMMNOXiaHI 6€H3eHy, MOHOrafloreHoNoXifHa NeHTaHy, Tpurano-
reHoMnoxifHi eTaHOBOI KMCIOTW, MOHOBPOMONOXiAHa Gy TaHy.

« Y 6atbKiB Hapogunuca 6nusHiokm Metpo Ta Muxamno. MutanHA: «CKinbky 6patis
y poauHi?» Bignosigpb: aBa. MNutaHHA: «CKinbku 6patis y MeTpa?» Bignosiab: oanH. Xoua
NOeTbCA NPO Ty camy POAUHY, ane BianoBifi pisHi. Tak camo icHy0Tb 0COBNMBOCTI BXN-
BaHHA CJ10Ba «i3oMep». 3 ypaxyBaHHAM HaBe[eHOI aHanorii BU3HauTe: a) CKiIbKU iCHYe
i3omepiB 3 monekynapHoio popmynoto C,H, ; 6) CKinbKku icHye i3omepiB y H-OyTaHy?

ALY

Q KoHTponbHi 3annuTaHHA

52. 3a AKMMK O3HaKamu KnacuoikyloTb BYrfeBOAHI? YBaXKHO PO3risiHbTE Cxe-
My Knacudikauii ByrneBoaHiB Ha c. 28. flki cnonyku BuAinATb cepen Byr-
neBofHiB? fAKi iXHi xapaKTepHi 03Haku? Ha3BiTb neplimx npeacTaBHYKIB
LMX KfaciB Cronyk.

53. flka i3oMepia xapaKkTepHa Ana ankaHis? HaBepitb npuknagn isomepis ce-
pen ankaHis.

54, Axku nNopAfoK CKNajaHHA Ha3B aNlkaHiB 3a CUCTEMATUYHOK HOMEHKNATY-
poto?

55. flk Ha3uBalOTb paauKan, yTBOPEHWIA: a) 3 MeTaHy; 6) eTaHy; B) nponaHy?

3aBpaHHA ANA 3aCBOEHHA MaTepiany

56. Ckinbkuy ximiyHmx 3s'askisB C-C Ta C-H y monekynax: a) etaHy; 6) 2-meTun-
nponaxy; B) 6yTaHy?

57. Cepepn HaBefAeHVX BYrMeBOAHIB BU3HauTe, AKi 3 HUX € HACUYEHUMN:
C7H14’ C2H2’ C8H8’ C6H6’ C10H22'

58. Cknapgitb CTPYKTYPHi ¢opmynu BCiX ankaHiB 3 m'ATbMa Ta CiMa aToMamu
Kap6oHy B monekyni. Ha3BiTb ix.

59. fka monekynapHa ¢popmyna ankaHy 3 14 atomamu KapboHy?

60. Cknagitb MonekynapHy GopMysy ankaHy, MONeKynn AKOro MicTaTb: a) 18 aTo-
miB KapboHy; 6) 36 aTomi lgporeHy.

61. YKaxiTb, AKi 3 HaBefeHNX CTPYKTYPHKX GOpMyn BiANOBIAATb OAHUM i TUM
camyM CriosiyKam:

s

CH,
|
a) CHy-CH-CH,-CH,  6) CH-CH, B) CH,-CH-CH, 1) CH, CH,-CH,
CH, CH,CH,  CH, CH, CH,~CH,
CH

, CH,-CH,
| 4 \
* @ CHi-C-CH, ¢ CH  CH

CH, CH,

CH; CH, CH

A cH, ~cH,

2
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62.

63.

64.

65.

Cepep, HaBefieHNX CTPYKTYpHUX dopMmyn 3HaiaiTe dopmynu isomepiB Ta
rOMOnoris.
a) CH3—CH2—CH2—CH2 6) CH3—CH2—CH2 B) CH3—CH2—CH—CH3
CH, CH3 CH, CH,
r CIHZ—CH=CH—(IZH2 o) CH3—CI—CH3 e) CIHZ—CHZ—CHz—CH2
CH, CH, CH, CH, CH,
CKnagiTb Ha3BM BCiX PEUOBMH, CTPYKTYPHI GOopMynn AKUX HaBEAEHO B LbO-
My naparpadi.
CKnagiTb Ha3BW CMOJYK 3a HaBeeHMU CTPYKTYpHUMY Gopmynamu.
a) CH3—CH2—CH2—C|H—CH3 6) CH3—CH—CIH—CH2—CH3 B) CH
CH, CH, c||-|2 CH,-CH, C CH,
CH, CH3
r CH3—CIH—CH2—C|H—CH3 a) CH3—CH—CH—CH2—CH3
CH, Br CH, Br
CH,~CH,~CH, CH3 CH3—CH2—ICH—CH2—CH3
e) CH, CH CH, C CH, € C|H2
CH3 CH,
) CH3—CIH—CH2—(IZH—CIH2 3) CH3—(IZH—(IZH—CH2—(IZH2
CH, Br CH, CH, Br CH,
CH3 C|H3 CH3 CI CH
1) CH3—C—CH2—CI—CH2—CH3 i) CH CH CH C—CH -CH,
Br CH, CH3 CH3
CH3 CH C|H3
K) CH CH CH, C—CH -CH; ) CH3—CH—CH2—C—CH2—Br
CH3 CH3 CH, CH,
CH, CH CH3 $2H5
M) CH CH, H) CH, C CH, CH CH- CH CH,
CH,~CH, CH, ClHZ CH,
CH3 CH,
CH -CH,-CH,
CH, GHy  CH;  CH,
) S CH-CH- CH,-CHy M) CH;-CH,~CH-CH-CH-CH,~CH-CH,
CH,~CH, CH,~CH,
Cknagitb CTPYKTYpHi dopmynu: a) 3-meTunneHTaHy; 6) 2,3-anmeTunrekca-

Hy; B) 2,4-gnxnoponeHTaHy; r) 1,2-gubpomoetany; a) 2,2,3-TpumeTuneH-
TaHy; e) 3-eTun-2,5-gumetunrekcany; €) 3,3-gieTunneHTaHy; x) 2,2,3,3-Te-
TpameTunbyTaHy.
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66.

67.

68.

3a HaBefeHVMW MOAENAMU MONEKYyn ankaHiB CKNafiTb 1XHi CKOpOYeHi
CTPYKTYpPHi dopmynu Ta Ha3Bu.

9

I3 HaBeAEHUX CMONYK BUMMLLITH OKPEMO: a) i30Mepw rekcaHy; 6) romonoru
rekcaHy.

2-MeTUANEeHTaH, 2-MeTunbyTaH, 2,2-AuMeTunbyTaH, 3-MeTUINeHTaH, OyTaH,
2-xnoponpornad.

Cepepn HaBefeHUX XNIOPOMNOXiAHMX eTaHy BM3HAuTe Ti, O MOXYTb iCHYBa-
M y BUMNALI KiNbKOX i30MepiB:

C,H.Cl, CH,ClL, CHLCl,, CHL A, GHC,, CCl.

P T2 ATy 23T 2 A 3 X .
CKJ'Ia,ElITb CTPYKTYPHI d)OpMyﬂI/I Ta Ha3BW BCIX MOXNNBUX I3OMEPIB.

KomnnekcHi 3aBgaHHA

69.

XnoponoxigHa HaC4YeHOro BYrNEeBOAHIO MA€E BiAHOCHY MOMIEKYNIAPHY Macy
237. Y uiii cnonyui macoBa yacTka Xnopy ctaHosuTb 89,9 %, KapboHy —
10,1 %. BusHauTe ii monekynapHy dopmyny.

3aBp,aHH$| Ha KpUTN4YHE MUCJIeHHA

70.

71.

72,

3anpornoHyinTe anroputm Ana ckiagaHHA Gopmyn ycix MOXAUBUX i3oMe-
piB ankaHiB. Ha Aki MOMeHTU cnif 3BepHYTM 0cobnumBy yBary?

CTyneHT NOMUNKOBO Ha3BaB cnonyKy 1,1,1-TpumeTtuneTaH. koo Mae 6yTu
Ha3Ba Uiel cnonyku?

AIK B/ BBa)Ka€Te, YOMy i30Mepy MatoTb Pi3Hi XimiuHi Ta Gi3nyHi BRactTneoc-
Ti?

MiHi-npoekTt

73.

[vmeTunmepKypin — opraHiyHa Cnosyka, B AKil ABa MeTW/IbHI 3annLWKN
cnonyyvatoTbcA 3 aTomoMm Mepkypito. Lia peyoBrHa CTaHOBUTb 3HaYHY eKo-
NOTiYHY 3arpo3y ANA »KUBUX OPraHiamis, 0cobnMBO MeELLKaHLiB BOAOWM.
3Hangitb iHpopMmauito, AK LA Cronyka BMMBAE Ha »KMBi iCTOTW. B AKux
MiCLIeBOCTAX NoLWMpeHa LA cnonyka? Yn € 3arposa Ana Balloi MiCLIeBOCTi?



§6. AnkaHu: }isnuHi 1N XimiuHi BnacTMBOCTI

MpurapganTte:

* Ha PO3YMHHICTb Yy BOAi BM/MBAE MOMAPHICTb PEYOBUH; BOAA — MONAPHUN PO3-
UYMHHUK, TOMY PO3YMHAE NepeBaXHO MONAPHI PeYOBUHU;

+ XiMiyHi BnacTMBOCTi mMeTaHy (3a § 1).

®Di3nyHi BNacTUBOCTI aikaHiB

OCKiJIbKM PEYOBMHU T'OMOJIOTiUHOIO PAAY MeTaHy MalTh IOAi0HY
OymoBy U Bipi3sHAIOTHCS TIMIBKU MOBXKMHOIO KapOOHOBOTO JAHIIOTA, TO
ixHi ¢ismuHi BJIACTHBOCTI TAKOMK IIOTiOHI.

3a 3BUYAWHMUX YMOB IIePIIi YOTUPHU UJEeHU IOMOJIOTIYHOTO PAAY MeTa-
ny (six CH, no C,H,,) — rasu, macrynsi (six C;H,, no C,;H,,) — pi-
IVWHU, CIIOJYKU 3 OimbmuM uncyioM aToMiB KapboHy — TBep/i peuyoBUHMI
(man. 6.1). Ile TOACHIOETHCA TUM, IT[0 31 30iIbIIEHHAM JOBKUHU Kapbo-
HOBOTO JIAHITIOTa 30iJbIIyEThCA MOJIEKYJIAPHA Maca PeUOBUH, BiAIIOBigHO,
30iapIIyeThCs ¥ KiJNbKicTh eHeprii, mjo HeoOXimHa I IJIaBJIeHHS abo
BUITIAPOBYBaHHSA PEUYOBUH.

Omxe, I OyAb-sIKOrO I'OMOJIOTIUHOI'O PSAY CIIPABEIJIUBUM € TBEpP-
IoKeHHs, 1Mo 3i 30iabIeHHAM uncjaa atromMiB KapOouy B MoJieKyJsi migBu-
MIYIOThCA TEMIIEpATypPH IIJIaBJeHHA I KUMiHHA peuoBuH (MaJ. 6.2, c. 40).

TasyBari Ta pigki anxkanu — 06e30apBHI pevuoBMHU, a TBepIi aka-
Hu1 — 6ijoro Koabopy (mapadin). Pigki ankanu maioTh crnenudiuui ByT-
JeBogHeBi ab0 KBiTKOBiI 3amaxu.

Yeci ankaHM — HENOJAPHI CIOJNYKH, TOMY BOHU Mali’Ke HepO3UMHHI
y BOIi, a TBepAi — JKUPHI Ha JOTHK: aJKaHU HaJIe}KaThb OO0 aJi()aTUIHUX

a 6 8

Man. 6.1. 3anexHictb ¢i3nUYHMX BNACTUBOCTEN afiKaHiB
Bif, AOBXMHM KapboHOBOro naHulora: a — ras; 6 — pignHa; 8 — TBepAa pPeyoBMHa
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t,°C lyctuHa, r/mn
400 .°.§°°... 08 ..o'o.o-o.-"””..“.
P ’o'
300 . 07 .
200 K .
L] P L]
100 -° 0,6
° ........o..oo °
0 .. .-.o°...... ®
L d .-.. 0,5 °
-100 = _e®
200 *e= 04 =
0 10 20 30 0 5 10 15 20 25 30 35
Yuncno atomiB KapboHy B monekyni Yucno atomiB Kap6oHy B Monekyni
Man. 6.2. TemnepaTypu nnaeneHHa (iHia A) Man. 6.3. [ycTMHa HOpManbHKX ankaHiB
Ta KUNiHHA (NiHiA B) HOpManbHKX ankaHis y pigKOMy arperaTtHOMy CTaHi
cuoayk (Bim rpem. aleiphar — xup). Pigki amkaHum Jjermri 3a Boxy

(maj. 6.3), v pasi amilnryBaHHS 3 BOJOIO CYMIIll PO3IIapoByeThCA. OCKiIbL-
KM aJIKaHUW € HeHOJSIPHUMHN PEUOBMHAMU, BOHU J0OOpe 3MIITYIOTHCSA OTUH
3 OOJHUM 1 POBUMHAIOTH iHI HEIMOJAPHI CIOJYKH, TOMY aJKaHU Ta ixHi
CYMiIlli 4acTO BUKOPUCTOBYIOTh AK OpPTaHiuUHI PO3SUYUMHHUKU.

XiMiuHi BNaCcTUBOCTI aNlkaHiB

AnkaHu € XiMiYHO HeaKTUBHUMHU PEUYOBUHAMU, 3aBAAKH UYOMY iX
y XIX crosiTTi HasuBadu «xXimMiuHUMU MepuAMuU». o mouaTtky XX cTo-
JITTA A1a HUX He O0yJIo BimoMo KomHOl XiMiuHOl peakIii, oKpimM ropinus,

TOMY aJKaHU OTPpUMaJM Ha3By mapadinm (Bix jgatwH. parum — Majo,
He3HauHO Ta affinis — choopigHeHU).
AnkaHm — HacuyeHi BYIJIEBOAHiI, TOMY BCTYIIalOTh y peakIii sami-

IIIeHHA Ta PO3KJIagaHHdA.

HdeMoHcTpauinHnum gocnia: BigHOWEHHA HaCU4YeHnX
BYrneBoAHiB A0 NyriB, KNCNOT

Po3unmHM Kncnot Ta nyriB, 0co6AMBO KOHLEHTPOBaHi,— XiMiYHO arpecusHi
peuoBMHU. Y NPob6ipKM 3 po3uMHamu HaTpii rigpokcuay Ta cynbdaTHOi Kuc-
NOTM MOMICTMMO LWIMATOK MapadiHy N cTpycumo. MKoAHUX BUAUMUX 3MiH He
BiAOYBA€ETbCA, OCKiNbKM XiMiYHA peaKkuia BiACYTHA. ANKaHW He B3a€EMOAIIOTb
i3 pO3uMHamMun KNCNOT Ta NyriB.




§6. AnkaHu: ¢i3nyHi 11 XimiuHi BnacTUBOCTI

1. Topiuua. ¥ 9 kJjaci Bu BiKe BU-
BUAJIM PeakIlilo rOpiHHA MeTaHy Ta Horo
TOMOJIOTiB.

Husxui! ankanm saiimaioTbes JeTrko
(imoxi 3 BubOyxoM) i 3ropsioTh 0Jig0-Ccu-
HIiM TOJIyM’sIM 3 YTBOPEHHSAM BYTJIEKKC-
JIOTO Ta3y Ta BOIN:

CH, + 20, — CO, + 2H,0

Bumii ankanu Ha MOBIiTPi 3ropsaioTh
KinTABUM mOJIyM sM, OCKiJIBKM IIig uac
3TOPAHHA BUAIIAETHCA HE TLIIBKU BYTJe-
KUCJUi ras, a 1 4agHUUN ras Ta BYIJeEIb
(caxxa):

-

w

Man. 6.4. TopiHHA HMXKYOro ankaHy
(MeTaH y razoBomy ManbHKKY) Ta BU-
woro (napadiH y csiuwi)

2C,H,, + 170, — 16CO + 18H,0, a6o 2C,H,, + 90, — 16C + 18H,0

(32 HecTaui KuCHI0)

VYrTiM 3a yMOBU AOCTATHBOI KiJIBKOCTI KMCHIO MOKJIUBE TIOBHE B3T0-

PAHHSA:

2C,H,, + 250, — 16CO, + 18H,0

(3@ 4OCTaTHBOI KiNIbKOCTI KUCHIO)

YacTKoBe OKMCHEHHA aNKaHiB

1

YacTKOBMM OKMCHEHHAM 4acTO Ha3UBaloTb FOPIHHA aNfkaHiB 3a HecTaudi KUCHIo
3 BMAINEHHAM YafHoro rasy abo Byrnewio. Ane Ui NpoLecn KopeKTHille Ha3nBaTu
HEMOBHUM 3rOPAHHAM, OCKINIbK/ ANA anKkaHiB XapaKTepHi peakuil, Wo AiNcHO
MOXHa Ha3BaTV YaCTKOBUM OKUCHeHHAM. Lli peakuii BigbyBaloTbcs 3a yuyacTi
KWCHIO, ane 3a 0COBMMBMX YMOB: MEBHOI TeMnepatypu M TUCKY, 3@ HaABHOCTI
KaTanizaTopiB (3a3Bmuan conerr MaHraHy). PeaKLii 4aCTKOBOro OKWCHEHHA anKa-
HiB 3aCTOCOBYIOTb A/1IA NPOMUCIIOBOro f0OYBaHHA OpPraHiYHMX PEYOBUH. Y TaKui
cnocib OKMCHEHHAM MPUPOAHOro rasy fobyBalTb MeTaHON:

KaTajisaTop
13-20 MIIa, 480°C CH3OH

HWXui ankaum + O,
BukopuctoBytoun GyTaH, fLOOYBalOTb €TaHOBY (OLTOBY) KUC/OTY:

2C,H,, + 50, — 4CH,COOH + 2H,0
Mig vac peakuii BigbyBa€eTbCA PO3pPKB KapPOOHOBOrO NaHLtora B Monekyni 6yTaHy.

Buwi ankaHum i3 uyncnom atomiB KapboHy 6inblwimm 3a 25 mig 4Yac 4acTKOBOro
OKUCHEHHA KUCHEM MepeTBOPIIOTbCA Ha CyMill KapbOHOBMX KUCNOT i3 cepep-
HbOIO AOBXMHO naHutora Big C,, Ao C,g, AKY BUKOPUCTOBYIOTb AJIA BUTOTOB/IEHHSA
MOBEPXHEBO-aKTUBHUX PEYOBUH ANA MUMHUX 3acobiB.

Hwxummn 3a3Bmyaii Ha3muBalTb nepLui UsleHN FOMONOriYHOro pAQy NeBHOro Knacy, suwmmn —

YNeHN rOMOJIOTIYHOrO PAZY 3 BENUKUM YMCioM aTomiB KapboHy B naHuto3i (He meHwe 10).

=)
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Buiri anxkaHm HAcTiIBKU BaKKO 3aiMalOThCs, IO, HANPUKJIAL, IIa-
padin cam mo cobi migmasuTm my.Ke ckJyamgHo. Tomy 3 mapadiHy BUTO-
TOBJISTIOTH CBiUKM, Y CEPEAUHY SIKUX BCTABJISIOTH I'HIiT. 3aBAAKN T'OPiHHIO
raora mapadid Jieriie IIJaBUTHCA I BUIAPOBYETHCS, a OTIKe, JeTrIle 3a-
nMmaeTrbesa. Ha xomonmi BuIlli aJlKaHu MaiiyKe He BUIIAPOBYIOTBHCSA, TOMY iX
BaskKo mignasutu. Hanpukian, sBuuaiiHuii rac (abo qusesibHe IajbHE)
Ha CHJIbHOMY MOPO3i He clajaxye, HaBiTh SAKINO B HMOCYAWHY KUHYTHU
danmasiennii cipuuk. IIlo6 samaauTu rac, fioro HeoOXigHO 3asmajerigb
nigirpitm.

2. TanxorenyBanHsa. SIK Bu BiKe 3HaeTe 3 Kypcy ximii 9 riaacy, peak-
uis 2an02eHYB8AHHA — Ile B3a€MOJiA PEYOBUH 3 rajioreHaMu (i3 XJiopom
abo 6pomom). I'asorenyBaHHA aJKaHiB BimOyBaeThCca 3a YMOB OCBiTJIEeHHS
yy HarpiBamusa. Ilig udac miei peakiii BimOyBaeThcs 3aMillleHHS aTOMiB
Tigporeny Ha aToMu rajoreHy.

MeraH 3 rajijoreHaMU MOJKE pPearyBaTU 3 YTBOPEHHAM Pi3HUX PEYOBUH
3aJIe)KHO BiJ CHiBBIAHOIIIEHHS KiJBKOCTEH MeTaHy Ta TajIoTeHy:

CH, + Cl, — CH,CI + HCI
CH, + 2Cl, —— CH,CI, + 2HCI

CH, + 3Cl, —— CHCI, + 3HCI
xnopodopm

CH, + 4Cl, —— CCl, + 4HCI

IToxi6HO mO MeTaHy 3 raJioreHaMM B3a€EMOJIIIOTH ¥ iHII aJKaHu!:

nn oy
H—(ll—(lj--H + Cl+Ccl -2, H—(lj—(lj—(n + H-ClI
H H H H
XNnopoeTaH

C,H, + Cl, —*> C,H.Cl + HCI

Ilix uac rasoreHyBaHHA IIPONAHY MOMKYTh YTBOPUTHCS IBa i30MepHi

IIPOAYKTHU:
2-6pomonponaH

CH,~CH-CH, + HBr
t
CH,~CH,~CH, + Br, Br

CH,-CH,-CH,-Br + HBr
1-6pomonponaH

1

II
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B opramiumiii ximii maii:xe 3aBKIu peakiiili BimOyBamTbCcA B KiJb-
KOX MapaJieJIbHUX HanpAMKax. ¥ Pe3yJbTaTi YTBOPIOETHCA CYMIIll pisHUX
TPOJNYKTIB pPeakIfiii.

OgHaK 4acTo OAWH i3 HANPAMKIB € IepeBaKHUM, OTIKe, i y cymimri
OPOAYKTIB peakIlii mepeBaskae ofHa PeUOBHHA. ¥ BUIAAKY raJOreHyBaHHS
MpONAaHy NepeBaKHUM € HanpAMOK | 3 yTBOpeHHAM 2-0pOMONIpONAaHY.
A 3a manpamiom II peakiis maiixke He BimOyBaeThCs, ToMy 1-OpomMoIpo-
MmaHy B peakI[ifiHiii cymiIri 3HauHO MeHIIe 3a 2-O0pOMOIIPOIIaH.

Y peakiligx rajJoreHyBaHHSA aJKaHiB MOYKHA BUSIBUTH 3aKOHOMIip-
HicTh: unM MeHIle atroMiB ['igporeny ciojiyueHo 3 IeBHUM aTomMoM Kap-
O0ony, TuMm Jerie Ii atromu [imporeHy samicTuTu Ha iHIIHWHA, 30KpeMa
aroMm raJjioreny. Hampukjaz, mig vyac rajoreHyBaHHSA 2-MeTHUJIIIPOIIAHY:

I3 ummmn atomamm KapboHy Mig vac ranoreHyBaHHA NepeBa)HO 3aMmilly-
CronyyeHo Mo Tpu atomu 10TbcA atomu ligporeHy, cnonyyeHi 3 Hall-
ligporeHy, ix Baxue 3amicTUTh MEHLU rigporeHi3oBaHNUM atomom Kap6oHy
Y
CH, AN
CH;-CH-CH; + Br, — CH;-C-CHj + HBr
T Br
I3 unm atomom KapGowy cro- 2-6pOoMO-2-MeTUNNPONaH

nyyeHun oguH atom ligporeny,
Moro nerie 3amicTuTh

Xnopodopm

Y nepeBaxHil 6inblocTi MicT YKpaiHu nepeg
nogayelo BOAM Y BOAOMPOBIAHY Mepexy i
3He3apaxylTb — 06pobnsATb xnopom abo
XNOPOBMICHUMW peareHTamu. Ane nig yac Bu-
pilleHHA ofHiel NnpobnemMn 4acTo BUHUKAKOTb
iHWi. Y pasi HagMipHOT KinbKOCTi XI0py BiH pe-
arye 3 NpUpoAHMMN OPraHiYHUMUN [OMILLKaMM,
O € y BOAI, 30Kpema rymiHOBUMU KNCOTaMu.
OfgHMM i3 NpoAyKTiB peakuii € xsopodpopm,
AKUIN BUABNAE KaHUepOreHHy Aito. HaaBHicTb
xnopodopmy y BoAi CTaHOBUTb 3arposy 340-
POB't0 NIOANHU, OCKINbKW BiH CMPUYNHAE BUHUKHEHHA OHKOJNOTYHUX 3aXBOpIO-
BaHb. 3 iHWOro 60Ky, BiAMOBUTNCA Bil XNOPYBaHHA BOAW TaKOX HE MOXHA: 4O
nouyaTky XJIopyBaHHA BoAu Garato Noaelt 3arvHyno Big enigemiii xonepu Ta
An3eHTepii. TOMy akTyallbHUM 3aBAaHHAM € PO3pobneHHsA felweBuX i 6e3neyHmx
Ccnocob6iB 3He3apaKeHHA BOAMU.

JBH OouoMdeH BIWIYX '@
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AKWO roBOpATb NPO rasoreHyBaHHA, TO 3a3BMYal ifeTbCA TiNbKM NPO ABa rano-
reHn — xsop Ta 6pom — i He aeTbca npo ¢Top Ta opd. CnpaBa B TOMY, WO
¢$TOp 3aHaAfATO aKTVMBHUIA ranoreH, i ankaHy 3 HUM B3aEMOAIIOTb [yXe aKTUBHO
(4acTo i3 BMOYXOM): 3amilytoTbcA BCi aTomu TigporeHy 11 BifOyBaeTbCcA PYNHY-
BaHHA KapOOHOBOrO naHLUtora, Hanpuknag, CH, + 7F, - 2CF, + 6HF. Y iogy,
HaBMakK, XiMmiyHa aKTMBHICTb 3aHAATO HM3bKa i XiMiYHa peakuifa MiX HUM Ta
ankaHamy eHepreTMYHO «HEBWFiAHA», a OTXKe, He BigbyBaeTbCA.

3. Izomepusamis. AnkaHu HOpMaJIbHOI OyZ0OBU MijJ yac HarpiBaHHA
3a HaABHOCTI KaTajlizaTopa HepeTBOPIOIOTHCA Ha PO3TaNy:KeHi aJKaHWN.
Hanpukaan, aaa OyraHy:

CH,~CH,~CH,-CH, ~ 2%, CH,~CH-CH,
CH,
H-6yTaH 2-meTunnponaH (abo i306yTaH)

ITa BracTUBICTH € AICKPABUM ITPUKJIAOM OPTaHIYHUX PEaKIliil, y AKUX
YTBOPIOETHCA 6AraTo MOOIiYHUX MIPOAYKTIB. ¥ H-TIEHTaHY TiJIbKHU ABa CTPYK-
TYPHi i3oMepu ¥ nBa NPOAYKTHU peakIlii B KiHIIEBid cymirmi:

(3H3—(|3H—CH2—CH3 2-MeTun6yTaH

(abo i3oneHTaH)

CH

100°C, AICI 3

CH,;-CH,-CH,-CH,—CH,{ 2 CcH
H-NeHTaH |3 2,2-AMMETUANPONaH
CH3_(|j_CH3 (abo HeoneHTaH)

CH,

Aue 3i 36inbIIeHHAM KapOOHOBOTO JIAHIIIOTA YMCJIO0 MOMKJIUBUX IIPO-
OYKTiB 3HAUHO 30iJbIIyeThcA. ¥ OaHOMY BUIAAKY Ile He € IIpo0JeMoIo,
OCKiJIbKM i30Mepm3aIlilo BUKOPUCTOBYIOTH TiJIbBKU B IIPOMMCJIOBUX MACIII-
Tabax OJsd DigABUINEHHSA OKTAHOBOTO uucJa OeH3uHy (Ieli mpollec Ha3mBa-
0Th prudopminrom). ¥ mbOMY IPOIlECi roiIoBHE — II030yTHCS HEpPO3raay-
JKeHUX aJIKaHiB, OCKiJIbKY IX HAABHICTH CYTTEBO 3HUIKYE SIKiCTh OEH3UHY.

4. Tepwmiunmii poskaan (kpekinr). Ilin uac kKpekinry (Biz anri.
to crack — pOBMLIEILTIOBATH, JaMaTH) BiAOyBaeThCA POIIMIEILNIEHHS Kap-
0OHOBUX JIAHITIOTIB, 3aBOAKN UYOMY 3 BUINUX AJKaHIB yTBOPIOIOTHCS aJI-
KaHM 3 KopoTmuMm JiaHiorom. Ha 1mi#i ximiuwi#i BacTUBOCTI ajKaHiB
I'PYHTYETHCS OOUH 3i crmocobiB mepepoOku HapTu. OckiabKu cupa HadTa
MiCTHUTh 3HAUHY KIJIBKIiCThL BUINMUX AJIKAaHiB, a B O€H3WHI MiCTATHCSA ajKa-
HU 3 JOBXKMHOIO JIaHIIIOTa ImepeBaskHO 5—10 aTromiB, TO KpeKiHr cmpuse
30iJIBIIIEHHI0 BUXOAY OeH3UHY IIif yac mepepodku HadpTu (KpeKiHr-0eHs3uH).
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Kpexkinr npoBogsaTh 3a3Buyai
3a Temmeparypu 500°C 3a masaB-
HOCTI CIIeIliaIbHUX KaTaJi3aTopiB
(cymimn agoMOCHIiKaTIiB 3 OKCH-
IaM¥ MeTaJiuHUX eJIeMeHTiB).
IIix yac KpekKiHry KapOOHOBUI
JIAHIIOT MOJKe po3ipBaTucsa B
OyIob-AKOMY MicIli, TOMy B HpO-
OYKTaX peakilil MiCTUTbCSA CyMiIl
0araTboxX CIIOJYK. AJie 3arajbHe
IPaBUJIO: 3 HACUUYEHUX BYTJIEBOJ-

nCigHsg = CgHio + CgHig +

+ CHyg + CoHyg +

HiB YTBOPIOETHCS CYMIIIl JIETTIIUX o £
HacCHUYeHNX i HeHACUYeHUX ByTJIe- M ‘NY- W‘
. A o«
BogHiB (Mas. 6.5). Hampuxian, “ & ¢ ¢

i yac KPeKiHTry TeKcaHy MOK- Man. 6.5. IMig yac KpekiHry BiiOyBa€eTbcA po3-
JUBI TaKi peakrIrii: pUBaHHA KapbOHOBUX NaHLIOTIB BYTrNEeBOAHIB

@, CH, + CH,~CH-CH,~CH,—CH,
(abo CH, + C.H,,)
1
@, CH,~CH, + CH,=CH-CH,-CH,
CH3§CH2§CH2§CH2—CH2—CH (a6o C,H, + C,H,)
@ ©® ® ", CH,=CH,, + CH,~CH,~CH,~CH,
(a6o C,H, + C,H,,)
", CH,~CH,~CH, CH,=CH-CH,
(abo C;Hg + C,Hy)

100°C
3 «kar.

¥V zarasbHOMY BUTJIAAlI PIBHAHHA Kpe-
KiHry aJKaHiB MOKHA OOMCATH TaK:

C.Hy,pp = CHy, + Gy, e m+k=n

Y pasi marpiBamma Hadptu mo 700-
900°C y mpoayKTax peakiiii mepeBaxkaioTh
HUJKYI aJKaHU, HAOPUKJIAMI:

800 °C, kar.
CeH,s —20M 5 C,H, + 3C,H,

Y cywmimnri 3asuimaroTbCA TiIBKU HaU-

IPOCTIIlIi BYTJIeBOAHI, MepeBarKkHO HEeHAaCU- Bonogumup MukonanoBuy
yeHi. OCHOBOTIOJIO?KHUKOM CYYaCHUX METO- InaTbes (1867-1952)
IiB mepepoOKu HapTU € BUIATHUHN XiMiK 3aCHOBHWMK CyyacHUX MeTo-

B. M. IoarbeB. LiB nepepobku HapTu
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T/‘.@{ KnouoBa igen

L AnKaHN — XiMiYHO ManoaKTUBHI pPeyYoBUHWN. BOHN € HacnueHMK cnonykamu,
TOMY A1 HAX XapaKTepHi peakuii 3amilleHHA [igporeHy B Monekyni atomamu
iHWKNX enemeHTiB abo rpynamuy aTomiB, a TakOX peakLii 3 po3pMBOM KapOOHO-

BOrO NaHLyjora.

JliHegsicmuyHa 3a0aya

YacTo nig yac cninkyBaHHA MU BUKOPUCTOBYEMO CKOpOYeHi abo cneHrosi Bupasu, i ya-
CTO BOHV MOBJIEHHEBO HEMPaBW/IbHI. 30KPeMa, YaCTO HEMpPaBUJIbHO BUKOPUCTOBYIOTb
BMPa3 «peakLin BinOyBaeTbCA 3a Temnepatypu». Taknil BUpa3 MOXXHa BUKOPUCTOBYBATH
TiNIbKK, AKLLO NAETbCA NPO KOHKPETHE 3HaUeHHA TemnepaTtypu. bes KinbkiCHOro 3HaueH-
HA TeMnepaTypw Liel BUPa3 HE Ma€ CEHCY, OCKINbKMN CTaHy «6e3 TemnepaTypmu» He iCHYE.
TemnepaTypa XapakTepur3ye HacKinbKy Harpite (@6o oxonogxeHe) Tino. MpoaHanisyiTe
NeKCMYHY 1 3MICTOBHY NPaBUJIbHICTb TakUX BMPa3iB: a) <KKPeKiHr BifbyBaeTbCA 3a TeM-
nepatypw»; 6) «peakLito NpPoBoAATL 3a Temnepatypwu 100 °C; B) «<B3aEMOAisA He noTpebye
HarpiBaHHAY; ) «peakuis MoXvBa 6e3 KaTanizaTopa Ta TemnepaTypu.

Q KoHTponbHi 3anuTaHHsA

74. Cxapaktepusyinte Oi3nyHi BNacTMBOCTI ankaHiB. AK 3MiHIOIOTbCA Temne-
paTypuv NnaBfeHHA W KUMIHHA afikaHiB y romonoriyHomy pagy? MNMoAacHiTb
yomy.

75. Aki TNW peakuin xapakTepHi AnA ankaHis? Ynm Le 3ymoBneHo? Bignosiab
NPOoINICTPYNTE NPUKIagaMu.

76. Aki ximiuHi 3B'A3KM B MOfieKynax afikaHiB po3prBaloTbCA Mif yac: a) rano-
reHyBaHHs; 6) KpekiHry?

77. fke 3ropsHHA (MOBHE UM HEMOBHe) BifOYBaETHCA Nif Yac ropiHHA napadi-
HOBOI CBiUYKN? 3a AKOIO O3HAKOK MOXHA 3pOOUTUN TaKWI BUCHOBOK?

s

3aBAaHHA NS 3aCBOEHHA Ma'repiany

78. TloACHITb, YOMY afkaHW € ManoMoIAPHUMIN PEYOBHAMMN.

79. AKWO B KanioXy Ha ByNWLi NOTpanuTb Kpannas 6eH3uHy, TO Wo MK Cro-
cTepiratumemo? BignoBigb NOACHITb.

80. CknapiTb peakuii ropiHHA rekcaHy 3 BUAINEHHAM: a) BYrNEKUCSIOro rasy;
6) yapgHoro rasy; B) Byrnevo.

81. Cknapitb PiBHAHHA peaKLil B3aEMOAIT eTaHy KiNbKiCTioO peyoBMHU 1 Mob
i3 XxIopoMm KinbkicTio: a) 1 Monb; 6) 2 Monb; B) 3 MOJIb.

82. CKnapgiTb piBHAHHA peakLiln 6poMyBaHHsA: a) eTaHy; 6) 6yTaHy; B) 2-MeTu-
6yTaHy; r) 2,2-gumeTnnbyTaHy. Ha3siTb NpodyKTn peakLii.

83. [lig yac NPoOMMUCNIOBOro XJIOPYBaHHA NPOMaHy OTPUMYIOTb CyMmill i3omep-
HUX guxnoponponaHis. Cknagitb ixHi dopmynu.

84. YKaxiTb UMC/IO CTPYKTYPHMX i30MepiB CNOnyKK i3 3aranbHoo Gopmynoto
C,HyCl.

85. CknafiTb PIiBHAHHA peakuiit: a) i3omepu3auii 6yTaHy; 6) KpekiHry GyTaHy
3 YTBOPEHHAM CMOJyK 3 OAHAKOBOK AOBXMHOI KapbOOHOBOrO flaHLora.
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86.

87.

Cknagitb yci MOXNMBI PIBHAHHA peakLin KPeKiHry renTtaHy, 3a aHasorielo
KPEKIHTy rekcaHy, onmcaHoro B Lbomy naparpadi (c. 45).

MMig yac ounLLEeHHA CTIYHUX BOA, WO MICTATb AOMILLKM OPraHiYHUX PEYOBUH,
MeToAoM 6pOfiHHA BULINAETbCA ra3 i3 BiGHOCHOI IMyCTUHOIO 3a KMcHeM 0,5,
O BMKOPUCTOBYIOTb Ha BOJOOYMCHUX CTaHLiAX AK nanbHe. AKun ue ras?

KomnnekcHi 3aBgaHHA

88.

89.

920.

91.

92.

93.

94.

95.

96.

97.

98.

99.

O6yncniTe 06'eM XNOPOMETaHY, WO YTBOPUTLCA Mif Yac B3aeMoZil MeTaHy
o6'emom 11,2 1 (H. y.) i3 xT0pOM.

Mig yac KpekiHry rasyBaTtoro okTaHy ob6'emom 1 n yTBOpWAWCA fBa Mpo-
OYKTW peakuii o6’emom no 1 n. BigHOCHI rycTnHu 3a BogHem 060X npo-
LYKTiB peakuii npnbnnsHo ofHakoBi. CKNafiTb piBHAHHA i€l peakuii.

Mig yac KpekiHry rasyBaToro rekcaHy o6’emom 1 n yTBOpunuca aga npo-
OYKTW peakuii. OgHOro 3 NpoayKTiB yTBOPMIOCA TakoxX 1 11, a Apyroro —
y ABa pa3u binble. BigHOCHI rycTnHM 3a NoBiTpsAM 060X NpoayKTiB peakwii
npubnnsHo ogHakoBi. CKNafiTb PiBHAHHA L€l peakuii.

O6umncniTb Macy MOHOrasoreHonoxiAHOT PeyYoBUHU, WO YTBOPUTLCA Mif
yac B3aemogii nponaHy o6'emom 5,6 n (H. y.) 3 6pomom.

«He icHye He3gincHeHHUX peakLUin. A AKWO peaklia He BifbyBaeTbcA, TO
NPOCTO Lie He BMHAWAeHUN BiAMNOBigHWI KaTanizatop»— nucas M. [1. 3e-
NiHCbKMIA. fIK B po3ymieTe Ui coBa? fK iX MOXKHa NpoinNtCcTpyBaTn 3 BU-
KOpUCTaHHAM MaTepiany Uboro naparpada?

Y MOXKHa BUABMTW MOABY METaHy B LUAXTi OPraHONENTUYHMM CMOCOOOM,
TOOTO 3a 3aMaxom, CMakoM abo iHLWWMK O3HaKaMn?

MpoaHanisyiTe rpadikym Ha ManoHKY 6.2. 3a 3HauyeHHAMMW TemnepaTyp
MNaBfIeHHA Ta KUMIHHA BM3HAUYTe MPOMIXKYM, Ha AKMX HaBedeHO AdaHi anA
rasyBaTux, PigK1Ux Ta TBEPAMX aNIKaHiB.

MpoaHanisyiiTe rpadik Ha manioHKy 6.3. Lo cBigunTb Npo Te, WO ankaHm
nerwi 3a Bogy? AK BU BBaXa€Te, YOMY B afiKaHiB i3 umcniom atomis Kap6o-
Hy B naHUto3i 6inblumm 3a 10 rycTrHa mMaiike ofHaKkoBa?

MosAcHiTb, YoMy MapadiH He 3aiMeTbCs, MOKM YacTUHA NOro He po3nna-
BUTbCA, @ rac nepep 3anafseHHAM NoTpibHO nigirpitn abo po3nunnTy Noro
3 nynbBepusartopa.

Y MipHUA uMniHgpP Hanunu Bofy Ta rekcaH. Yepes neBHW yac ABI pigun-
HN po3wapyBannca. IK MOXHa [OBeCTW, AKMM i3 LWapiB pPiAuH € BOAOIO,
a AKUIN — rekcaHoM, BUKOPUCTOBYIOUN TifIbKM BOAY?

AIK B/ BBa)Ka€Te, Un iCHYE 3aneXHICTb CTYMEeHA 3ropAHHA ankaHiB (MoBHe
abo vacTKoBe) Bif [OCTYNY KWCHIO Ta JOBXMHU KapOOHOBOro naHutora?
Ym moxKe MeTaH Mif yac ropiHHA yTBOpIoBaTK KinTABe nonym'a? Yum moxe
OKTaH ropitn 6e36apBHMM (cMHiIM) nonym'AM? BignoBigb NOACHIT.
Monekynu ankaHiB He MOrNMHaTb BUAUME CBITIO, BHACNIJOK YOro BOHM
6e36apBHi. Ane TBepai ankaHu, 3okpema napadiH, BaseniH Towo, Gini.
AK MOXHa NOACHUTU Lein GpakT?
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MiHi-npoekT

100. Y kabiHeTi ximil pa3om 3 yuntenem BUKOHalTe eKCrepuMeHTaNbHUIA Npo-
eKT. MNig yac poboTn goTpumyinTeca npasun 6esnekun. Yeara! Jocnig npo-
BOAMUTU TINbKN Yy BUTAXHIN Wwadi.
3a NeBHUX YMOB ankaHW MOXYTb ropiTi (OKMCHIOBaTUCA) 6e3 nonym's. Ha
KepaMiyHy NAUTKy HanuiATe Tpoxm napadiHy 3 nanawyoi CBiUKM 1 ogpasy,
MOKW BiH He 3aCTuWr, HACMMNTe Ha HbOro ripkot nopowok xpom(lll) okcmay
TaK, Wob napadiH NPoCcoUMB OKCMA TiNIbKM 3HW3Y, @ BEPXHIll Wap AMWKB-
ca 6 cyxum. MigHeciTb O BEPLUNHW TipKK Manalounin CipHUK, i NOYHeTbCA
pACHe BUAINEHHA AuMy. [PYHTYIOUMC Ha CBOIX CMOCTEPENKEHHSAX, MOACHITh
cknag gumy. MoAcHiTb, YOMy YTBOPIOETbCA AWM i3 TAKUM CKIadoM.

§7. BuBegeHHA moneKkynsapHoi ¢opmynm peyoBuHMN
3a 3araibHo0 GOopMynol0 roMONIOTiYHOro pagy
Ta ryctuHoiw ab6o BiAHOCHOIO FyCTUHOIO

MpuraganTe:

« dopmynu gna o6UNCNIEHHS BIGHOCHOT N'YCTUHW rasiB, N'yCTVHU PEYOBUHY Ta OLMHULL
BMMIPIOBAHHA LNX BENNUNH;

+ anropuTMM PO3B’'A3YBaHHA 3aday (3a § 4).

BuBeneHHA MonekynAapHoi ¢opmynu peyoBumH
3a 3aranbHo GOPMYO FOMOJIOFIYHOrO PAaY

Bu B:ke BMieTe BUBOAUTH (POPMYJM CIOJYK 3a BiIOMUMU MaCOBUMU
YyacTKaMU eJIeMeHTiB y HuX. ¥ IboMy Imaparpadi Bu HaBuUuTeCS POOUTHU
me, ajie 3a iHINIMMU TaHUMUA.

ITeit aaropuTM 3aCTOCOBYIOTH, SIKIO 3 YMOBHM 3aaadi Bigomo:

* IO SKOTO KJAacy HaJIeKUTh CIIOJIyKa, TOOTO Bigoma 3araJybHa Gop-
MyJia;

* MOJIEKYJIIpHA ab0 MOJsApHA Maca PeYOBUHU.

3a 3arajJbHOI (POPMYJIOI0 CHOJNYK MOKHA 3allUCcaTH PIBHAHHS IJIA
BiTHOCHOI MOJIEKYJIAPHOI Macwu.

3aranpHOW0O (Qopmysoro ankadis € C H, _,. SIkmio morexkyna ankany
mictuth n aromiB KapO6ony, To 3arajmbHa Maca Bcix aromiB KapOony cra-
noputuMe 12n (ockinbru A (C) = 12). V 1iii MOJIEKyJIi MiCTUTBCA TAaKOMK
2n + 2 aromis Tigporeny, sarajbHa Maca AKHUX HOPiBHIOE TaKOX 2n + 2
(ockimbrm A (H) = 1). Orske, piBHAHHA AJas OOYMCIEHHA BIJHOCHOI MO-
JIeKYJISAPHOI Macu aJIKaHiB:

M/(C,H, .,)=n-A(C)+(2n+2)-A(H)=n-12+(2n+2) 1=
—14n+2
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OcKinbKY BiHOCHA MOJIEKYJISPHA Maca Ta MOJIAPDHA MacCU YUCEJIHHO

OJHAKOBi, TO IJdA aJKaHiB:
M(C,H,, ,)=14n+2

Tak camMo MOKHa BUBECTU 3arajbHi GopMyam AasA oOUMCIEHHA MO-
JAPHOI Macu CIOJYK IHINIUX KJaciB:

- ankenis M(C H, )=14n;

* ankinis M(C H,, ,)=14n-2;

- apenis M(C H, )=14n—-6;

* Hacu4eHUX oxHoaroMHuX cuupris M(C H OH)=14n+18.

3amaua 1. BusHaute GhopMyy aJKaHy 3 MOJSIPHOIO Macow 72 r/MOJb.

2n+1

Po3sé’azanns:

3a yMOBOIO BiZJoMO, II0 CIIOJIYKA € aJIKAHOM, TOMY BUKOPHUCTOBYEMO (hOPMYIY
JLJIsT MOJISIPHOI Macu aJKaHiB:

M(C,H,,  ,)=14n+2

ITincTaBasgseMo 3HAUEHHS MOJISTPHOI Macu B PiBHAHHS:

14n+2=72; n=>5.

OT:xe, HEBiIOMA CIOJYKA MICTUTH y MoJiekyJjaax mo 5 atomis Kap6ony. Ilix-
CTaBJIAEMO YKCJIO 5 Y 3aralbHy (hopMYJIy aJIKaHiB i OTPUMYEMO MOJIEKYIAPHY
Gopmyay C.H,,.

Bidnoeidv: hopmya cnonyku C.H,,.

BuBepneHHA monekynapHoi ¢opMynm peyoBUH
3@ BiAHOCHOIO T'YCTUHOIO

ITeit anropuT™M 3aCTOCOBYIOTH:

 IJIA rasdyBaTUX a00 JIETKUX CIIOJIYK;

« AKIIO 3 YMOBHU 3aJadYi BiloMO, A0 SIKOT0 KJacy HAJeXKUTb CIOJYKa,
TOOTO BimoMa 3arajabHa popmMysa abo MACOBiI UACTKU €JIEMEHTIiB y CIIOJIYIIi;

« IKIIO BijoMa BimZHOCHA T'yCTUHA.

et Tun 3amau Haragye 3ajadi 3 MoIepeIHBOTO IIiAPO3aiay, ane Gop-
MyJy OJIs BUBHAUEHHSA MOJIAPHOI Macu PeUOBUWHM BUBOAUMO 32 BiJTHOCHOIO
rycTuHoo. BigHocHA rycTrHA rasy € 4acTKOIO BiJ HiJIeHHS MOJAPHUX MAac
HeBimomoro (B) Ta Bimomoro (A) rasis:

M(B)
D,(B)=—=2- (1)

4(B) M&)
Omxe, MOJIIPHY Macy HeBijoMoro rasy o04YmciaoeMo 3a GOoOpMYyJIO0:
M(@B)=M(A)-D,(B) (2)

Craig mam’staTi, IO BiJHOCHY T'YCTHMHY MOYKHA OOUYMCJIIOBATH Bif-
HOCHO IIOBiTpPs, Yy IIbOMY BHUNAAKY BUKOPHCTOBYIOTH CEPEIHIO MOJIIPHY
Macy HOBiTps, 110 AopiBHIOE 29 I'/MOJb.



TEMA 2. BYMNEBOAHI

3amaya 2. Buszaure (popmysy adkiHy, BifHOCHA I'yCTHHA SKOTO 34
rejiemMm craHoBuTh 13,5.

Posé’azannsa:

CrmouaTKy 00YHCII0EMO MOJISIPHY Macy ajakiny 3a ¢opmysioo (2). OcKinbKu
BilomMa BifHOCHA I'yCTHHA 34 T'eJIi€M, TO IJIA PO3PAXYHKY BUKOPUCTOBYEMO
mouiApHY Macy rejaito M(He) = 4 r/mouib:

M(C H,, ,)=M(He) Dy (C H, .,)=4r/moas-13,5= 54 r/monb.

Hani BuKopucToByeMO (hopMyJIy AJIA MOJSAPHOI Macu ajKiHiB i BU3HaUaeMoO
CIIOJIYKY:

M(CH,, ,)=14n—-2;14n-2=54;n=4

Orxke, HEBiOMA CIIOJNIyKaA MicTUTh y MoJieKyaax mo 4 aromu Kap6ony. ITix-
CTaBJIAEMO UHUCJIO0 4 B 3arayibHy (DOPMYJIY aJIKiHiB i OTpUMYyEMO MOJIEKYIAD-
ny dopmyay C,He.

Bidnoegidv: popmyna cnonyku C,H.

Yacrinre TpanmiAamoTbcsa KOMOiIHOBaHI 3ajjaui, B AKUX € JaHi Opo Bif-
HOCHY TYCTHUHY, ajie HEBiloMO, MO0 AKOr0 KJacy HaJeXUTb PEUYOBUHA.
3aMicTh IIBLOTO BiloMi MacoBi YacTKU eJIeMEHTIB y CIoaylli. AJie, BUKO-
PHCTOBYIOUN MAacOBI YaCTKM, MOKHA BUBECTU JIUIIIE eMNIPULHY POPMYLY
pedosuHu — 1e (opMmyJia, IO ITOKA3y€E CIIiBBiTHOIIEHHA YKCJIA ATOMIiB
pisHuUX ejxeMeHTiB y cmoJayri. Ha Bigminy Bimg mosaekyasapHoi dopmynan,
10 BimoOpaskae peaJibHUN CKJAL MOJEKYJIH.

VYV 6isbIIOCTi HEOPTAHIUHUX CIIOJYK eMIIipryYHa Ta MOJIeKYJIapHa Gop-
MyJI¥ CHiBIIaai0OTh, ajie Cepesi OPraHiYHUX CIIOJYK UYaCTillle TPamIg€ThCA
HaBmaku. Hampukianm, MoJieKyJia eTaHy MicTHUTh aABa aromMu KapOGoHy Ta
micte atomis I'imporeny: mosexynsapHa ¢opmyna erany — C,H.. Aue
B MOJIeKYJIi eTany Ha oguH atroM KapOouy mpunagae tpu aromu I'igporeny:
emmipuuna (opmyna erany — CH,. I rakux Bumankis nocuts Gararo:

Emnipuuna dopmya: Moaexkyasapaa popmyia:

HO H,0, — rizporen mepoxcun

CH, C,H; — eran

CH, C,H,, C;H, ra inmi ankenn

CH CsHy — Genzen

CH,0 merananb CH,0, eranosa C,H,O, Ta mosouna

C,H,0O,4 xucaoru, rawokosa CsH, ,04 To1I0

V Takux 3ajavax 3a MaCOBUMMU YaCTKAMU CIIOUATKY BU3HAUAEMO €MITi-
puuHy QOpPMYJay, a 3a BiITHOCHOIO T'YCTUHOIO BCTAHOBIIOEMO MOJEKYIAPHY

opmyry.
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3agaua 3. BusHauTe MOJEKYJIAPHY (GOPMYJIYy BYIJIEBOLHIO, B AKOMY
macoBa uactka Kapbony cranosuTh 84,2 %, a BigjHOCHA I'yCTHHA IOro
BUIIApPiB 3a MOBiTpPAM mnopiBHIoE 3,93.

Posé’asanns:

3anucyemMo YyMOBHY (opMyJIy ByTieBogHI0 C xHy' Macosa uacTka 'igporeny:
100 % — 84,2 % =15,8%.

BusnauaeMo criBBigHOIIIEHHA iHIEKCiB:

84,2 158
12

Busuauaemo innekcu B emnipuuHiii popmyri. IlepeTBoproemo criBBigHOIIIEH-
HS TaK, 1100 yci yncesia B HbOMY OYJIM I[IJINMU, AJIA YOT0 IMOAIJIUMO BCi umcia
y CIiBBiHOIIIEHHI Ha HallMeHIIIe cepel HUX, y JaHOMY BUIIaaKy Ha 7,02:
x:y="7,02:15,8=1:2,25, a noTiMm TOMHOKyeMO Ha 4:
x:y=1:2,25=4:9

Orpumyemo popmyary C,H,, ane pedoBrnu 3 Takor0 (popmMyJIoIo He icHYE, OTHKeE,
B I[bOMY BUIIAKYy €MIipUYHA Ta MOJEKYJIIpPHA (DOPMYJIU He CIIiBIIaJaioTh.
3a popmy.ioro (2) 00UNCII0EMO MOJIAPHY MACy BYTJIEBOIHIO 32 BiIHOCHOIO I'yC-
THUHOIO. [[Jifg PO3PaXyHKY BUKOPUCTOBYEMO CEPEIHIO MOJISAPHY Macy IMOBiTps
M(mioBiTps) = 29 r/MoJIb:

M(CxHy) = M (moBiTpa)- D,

x: =17,02:15,8

C,H,)=29r/mons-3,93=114 r/momb

Sxmio 6 popmyna pedosunu Oyna C,H,, To ii monsapHa Maca nopisHioBana 6
57r/monb (124 +1+9), 1o BaBiui mewnrre 3a o6unciaeny namu. OToKe, iHIEK-
CHU B eMITipuuHiit hopmyi caig moMHOKUTH HA 2. OTPUMYEMO MOJIEKYJIAPHY
bopmyay C.H, q.

Bidnoegids: popmyna cnonyrn — CoH .

OB.(

BuBeneHHA MonekynApHoi GopmMynm peyoBUH 3a FYCTMHOMO

Ileit anropuT™M 3aCTOCOBYIOTH:

« IO ra3yBaTuUX abo JIETKUX CIIOJIYK;

« AKIIIO BiTOMO, O SKOTO KJacy HAJeKUTh CIOJIYKa, TOOTO Bimoma
3arajibHa (opmysa abo BigoMi MacoBi YacTKHU €J€MEHTIiB y CHOJIYILi;

« AKIIIO BimoMa rycTuHa rasy abo BUIIApiB piguHU.

3aMicTb BiTHOCHOI I'yCTUHU AJIA BUBEAEHHS MOJEKYJIAPHOI (hopmyan
MOKHA BUKOPUCTOBYBATU I 3BUYAWHY I'yCTHUHY. S3HAIOUU I'yCTUHY MOYKHA
TaKOXK OOUYMCIUTU MOJAPHY Macy pedyoBUMHU. ['yCTUHY 00UUCIIIOIOTH, 3HA-
ouYm Macy Ta 06’eM PeuOBUHU:

== 3
P=7 (3)
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Ao B Hac € peuyoBmHA KigbKicTio 1 MoJIb, TO Maca pPeUYOBUHU
TaKol KiJIbKOCTi mOopiBHIOBaTHUME MOJAPHiN Maci cmoayku M, a 06’em —
mMonApHOMY 06’emy V, . Orixe,

p=Z=X )
v Vv,

3BepHIiTH yBary, 1o B MIKIIbHOMY KYpPCi MU MaeMO CIpaBy 3 00’eMaMu
rasiB, BUMipAHNMHU 34 HOPMaJbHUX YMOB. ¥ IIOMY pPasi MU MOKEeMO BHU-
KOPUCTOBYBATHY 3HAUEHHA MOJIAPHOTO 06’eMy, 110 HopiBHIOE 22,4 J1/MOJIb.
Is maBemenoi dopmyau (4) BUAHO, IO T'yCTHHA 3aJe€KUTh Bixg 06’emy,
a oT:Ke, I Bii yMOB BUMipiOBaHHA. ¥ 3aJadax, IO MU TYT OOTOBOPIO-
€MO, I'YCTHHA BHUIIAPiB Mae OyTH TaKoi0, IKOM BoHa Oyja BUMipsHa 3a
HOPMAJIBbHUX YMOB.

Orpumany dopmyay (4) MOKeMO BUKOPUCTOBYBATH OJIs O0OUMCIIEHHS
MOJIIPHOI Macu HEBiToMOI PeYOBWHMN:

M=p-V, ()

3amaua 4. YcTaHOBITH MOJIEKYJIAPHY (POPMYJIY BYTIJIEBOIHIO, B AKOMY
MmacoBa uyactka Kapbony cramosuth 85,7 %, a rycTuHa ioro Bumapis 3a
HOPMAaJILHUX YMOB AopiBHIOE 3,125 r/I1.

Po3é’as3anna:
3amnucyemMo yMOBHY ()OPMYJIY BYTJI€BOIHIO CxHy. Macosa uactka I'izporeny:
100 % — 85,7 % =14,3 %.
Busnauaemo criBBiHOIIIEHHA iHIEKCiB:

=857, 103 _714:14,3

12

Busnauaemo inmexcu B emnipuunii popmysri. g mporo mogisnmo Bei yuc-
Ja B cuiBBigHOMeHnHi HA 7,14: x:y=7,14:14,3=1:2
Orpumyemo emnipuuny dpopmyay CH,.
3a gpopmyiomo (5) 06UKCII0EMO MOJIAPHY MACy BYIJIEBOJHIO 38 I'YyCTUHOIO:
M=p-V, =3,125r/n" 22,4 n/mons = 70 r/mMob.
Slxmio dpopmya peuosunu Oyna 6 CH,, To ii MonsipHa Maca nopiBHIOBaIA
6 14 r/moxab (12 + 1 - 2), 110 B’ sTepo MeHIe 3a oduucieny mamu. OT:xe,
iHgeKcHu B eMITipuuHiit hopMyai ciaig moMmuoKUTH HA 5. OTpuMyeMO MoJe-
Kynapuy ¢popmyay C,H, .
Bidnoegidv: popmyna cnonyku — C,H, .

2 .

1'" KniouoBa igesn

.—
3Hatoun 3aranbHy GOpMyny Knacy Cronyk MOXHa BCTaHOBUTU MONEKYNAPHY
dbopMyny peyoBrHM 3a MOAAPHOI Macoto. AKLOo 3aranbHa dopmyna Hesigoma,
BUKOPUCTOBYIOTb iHWi }J,aHi, 3 AKX MOXHa ,E|i3HaTVICF| npo CI'IiBBi):lHOLIJEHHﬂ ync-
na aToMmiB y MorneKynax.
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—_—

3aBAaHHA [NA 3aCBOEHHA MaTepiany

101. BuBegitb dopmyny Ana ob6UNCNEHHA MONAPHOI Macu asnKeHiB, asKiHiB,
apeHiB Ta CNupTiB.

102. BrsHaute MonekynapHi ¢popmMynu ana Taknx peyoBumH:

a) ankaH, M = 44 r/monb; 6) ankeH, M = 70 r/monb; B) ankid, M = 54 r/monb;
r) apeH, M = 92 r/monb; a) cnupt, M = 74 r/monb.

103. BusHaute moneKkynapHy Gopmyny askeHy 3 BifJHOCHOK TYCTUHO 3a BYyr-
NleKncnum rasom 2,55.

104. BusHaute MmonekynsapHy Gopmyny apeHy, BifHOCHa rycT1Ha AKOro 3a MeTa-
HOM CTaHOBUTb 6,625.

105. BrisHaute monekynapHy Gpopmyny BYrneBOAHIO, MacoBa YacTka KapOoHy
B AKOMY cTaHOBUTb 0,75, a BiAHOCHa rycTMHa 1Oro BMMapiB 3a MOBITPAM
nopisHioe 0,552.

106. BusHaute MonekynsapHy ¢popmyny ByrneBOAHIO, MacoBa YacTtka KapboHy
B AKOMY CTaHOBUTb 80 %, a NOro rycTuHa 3a HOpManbHUX YMOB JOPIBHIOE
1,342 r/n.

107. 3a gaHuUMK XiMIYHOrO aHanisy KinbKicHUM cknag pevoBuH A ta B npu-
6n13Ho opHakoBmin. PeyoBmHa A mictutb: KapboH — 51,89 %, lNgporeH
— 9,73 %, Xnop — 38,38 %. BigHocHa rycTuHa Bunapis peyoBuHu b
3a NOBITPAM NPUGAM3HO B ABa pa3m 6inbLia, HiXX y peyoBuHM A. BusHaute
peuvoBuHun A Ta b. Yn mae ua 3agava ogHO3HauHy BiANOBIAb?

108. BusHaute MonekynsapHy ¢popmyny ByrneBOAHIO, MacoBa YacTka KapboHy
B AKOMY CTaHOBUTb 85,7 %, a BiAHOCHa rycTHa NOro BMMnapis 3a NOBIiTPAM
nopisHioe 1,93.

109. BusHaute monekynapHy Gpopmyny peuyoBrHM, B AKi MacoBa YacTka Kap-
60Hy cTaHoBUTb 80 %, lgporeHy — 20 %, a BiAHOCHa ryCTUHA 33 BOAHEM
JopiBHioe 15.

110. BusHaute CTPYKTYypHY ¢OpMyny BYrneBOAHIO, MacoBa YacTka Kap6oHy
B AKomy 81,82 %, a ryctuHa gopisHioe 1,964 r/n.

111. MacoBa yacTtka KapboHy y ByrneBogHi 85,7 %. [ycTuHa oro Bunapis 3a
noBiTpAmM 1,45. BusHauTe uncno atomis KapboHy B ofHin MoOneKysi Takoro
BYI/IEBOJHIO.

112. BusHaute monekynapHy ¢opmyny BYrfeBOAHIO, B AKOMY MacoBa 4acT-
Ka KapboHy ctaHOBUTbL 88,2 %, a rycTMHa MoOro BMNapiB 3a HOPManbHUX
ymoB — 3,036 r/n.

113. BuzHauTe MmoneKkynapHy $popmyny BYrMeBOAHIO, B AKOMY MacoBa YacTka Kap-
60Hy cTaHOBUTL 88,09 %, a rycTHa oro BMMapiB 33 HOPMASbHUX YMOB —
7,5 t/n.
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3a mMacolo, 06'emom abo KinbKicTIO peYOBNHN peareHTiB

a6o npoaykTiB peakuii

Mpuragaiite: popmynu Ana obUNCNEHHA KiNbKOCTi PeYOBUHY, BUKOPUCTOBYOUM faHi
npo Macy abo 06’'eM peyoBVH.

BuBefeHHA MonekynApHoi ¢opmynu 3a JaHUMWU NPO NPOAYKTA
3ropsiHHA PEYOBUH

BuBeneHHa MOJIEKYJIAPHOL (DOPMYJIM OPraHivHOI CIIOJNIYKH — Il OJUH
3 MepIINX eTalliB y JocaimKeHH]l ix ximiunoi O0yzosu. OgHuM i3 cnocobis,
10 IIOYaJ¥ BUKOPHUCTOBYBATH XIMIKM HOJIS IIOTO, CTAJIO MOCJIiIKeHHS
MPOAYKTIiB 3TOopsaHHS abo IHINMMX NPOAYKTIB XapaKTepHUX pearIiin —
eJIeMeHTHUI aHajis. ¥ mboMy maparpadi Mm po3raIdHEeMO caMe TaKuu
aJITOPUTM BCTAHOBJIEHHS MOJIEKYJIAPHUX (POPMYJI.

IMeit anropuT™M 3aCTOCOBYIOTH, SIKIIO 3 YMOBM 3aJadi BigoMo:

- Macy, abo 00’em, ab0 KiJbKiCTh PEYOBMHU IPOAYKTIB 3TOPSIHHI;

* 3garajJpHy (GopMyJay KJACy CIOJIYK, a00 MacoBi YacTKM eJIeMeHTiB
y cmoayii, abo MoJIApHY Macy, abo BiJHOCHY T'YCTHHY BUIIapiB.

Bu 3Haere, 1110 piBHAHHS peakIliili HaZaOTh HaM BasKJIUBY iH(opMa-
Iif0 TPO CTEXiOMETPUYHI CHiBBiAHOIIEHHA KiJIbKOCTE! PEUOBWHU peareH-
TiB Ta IPOAYKTIiB peakirii. 3Haiouu IIi CHiBBiAHOIIIEHHSA, MOXKXHA BCTAHO-
BUTHU CKJIa]] PEUYOBUHU.

VY saranpHOMY BUTJIAAL PiBHAHHS peakilii TOpPiHHS BYTJIeBOIHIB MOK-
Ha 3ammcaTh Tak:

Y Yy
CxHy + (x + Z) 0, —» xCO, + 5 H,0 1)
3HauUM KiJIbKOCTI PEUYOBMHU HPOAYKTIB 3TOPAHHSA, MOYKEMO BU3HA-

yuTu craiBBigHomenHa aromis Kap6ony # Timporenmy y ByrJieBOoAHI Ta
BCTAHOBUTH HOTO eMIIipUUYHY (popMyJIy.

3amaua 1. ITix yac 3TOpAHHSA BYIJIEBOAHIO YTBOPUJINCA BYTJIEKUCIUI
ras macoro 13,2 r Ta Boga macoio 2,7 r. BimrHocHA rycTrHa BUIapiB ByT-
JIeBOIHIO 3a reisieM gopiBHioe 19,5. Busnaure MOJIEKYJIAPHY (POpMyay
BYTJIEBOAHIO.

Po3sé’azanns:
ITig yac pos3B’a3yBaHHSA 3aJaU 3aBKAU 3PYUHiIIIe MATH CIIPABY 3 KiJIbKicTiO
pevuoBUHU, a He 3 Macoio abo 00’emom. Tomy mepiium KPpoKoOM, AK i ajs iH-
MIUX TUIIB 3a/a4, Oy/e PO3PaXyHOK KiJIbKOCTI peYOBUHU:

n(CO,) = m(CO,) _ 13,21
M(CO,) 44r1/Monn

=0,3 MmoJIb
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m(H,0)  2,7r
M(H,0) 18r/moxns
3amnucyemMo YMOBHY ()OPMYJIY BYTJIEBOIHIO CXHy. CuiBBigHOIIIEeHHA iHAEKCiB
IOPiBHIOE CIIiBBiHOIIIEHHIO KiJIbKOCTI peuoBuHMu aTromiB Kapbomy Ta I'izporemny:
x:y=n(C): n(H)

B ogHiit MoseKyJIi BYTJIEKKCJIOTO Tady MiCTUThbCS oauH aToM KapOoHy, oT:Ke,
KinbKicTh peuoBuHU aToMiB KapOGoHy y BYIJIEBOAHI AOPiBHIOE KiJIBKOCTi
pedoBMHU yTBOpeHoro Byriexucioro rasy n(C) = n(CO,) = 0,3 mos.

B oamiit mosekyJsi Bogu MmicTuThesa ABa aromu ['igporeny, oT:ke y BYTJI€BOAHI
micTuiocs aromis Iigporeny y nBa pasu 6ijbIie 3a KiTbKiCTh PEUOBUHU BOAH:
n(H) =2 - n(H,0) = 20,15 monpb = 0,3 MOJIE.

CoiBBigHomienHs ingexciB: x : y=0,3:0,83=1:1.

Orpumyemo emiipuuny popmyary crooayku CH.

1 BU3HaAUEeHHA MOJIEKYJIAPHOI POPMYJIU CKOPUCTAEMOCS BiIOMOIO BiTHOCHOO
ryctuHo. MoJsgpHa Maca ByTIJIEBOJHIO:

M(CxHy) = M(He) - DHe(CxHy) =4 r/moab 19,5 = 78 r/mMmosb.

Axo6u popmyna peuoBunu 6yna CH, Toii mosigpHa Maca gopiBHioBasaa 6 13 r/mMoib
(12 + 1), mo B mricTs pasiB meHIe 3a oduuciaeny Hamu. OTiKe, TIOMHOMXKYEMO
ingexcu Ha 6 i orpumyemo moseKyaApHy hopmyay CoH.

Bidnoegids: popmyaa cionyru CH.

n(H,0) = =0,15 monb

3amaua 2. Ilig uac sropsamHsa opraHiumoi peuoBmHuM Macoo 1,38 r
YTBOPUJINCSA BYIJIEKHCIHUI ras macomo 2,64 r ta Boma macoo 1,62 r. Bix-
HOCHA TI'yCTHHA BUIIAPiB PeUOBMHU 3a reiyiem gopisuioe 11,5. Busmaure
MOJIEKYJIAPHY (HOPMYJIy Iliel peuoBUHU.

Posé’azannsa:

V 1iti 3agaui #igeThesa He IPO BYTJIEBOJIEHD, a IIPO IKYCh OPTaHIYHY PEYOBUHY,
AKa MoxKe Mictutu He Tinpku atromu C i H, a 1e i aTomMu iHIINX eJIeMeHTIB.
OCKiJIbKU B IIPOAYKTaX 3TOPSHHA TIILKY BYTVIEKHUCJIN ras3 Ta Boja, TO HeBigjoma
peuoBmHa MorJia MmictuTu e i OKkcureH, i e Tpeba mepeBipuTu.

ITepeBipKa r'pyHTy€eThCA Ha 3aKOHI 30epesKeHHA Macu. SIKIIO cyMa Mac aToMiB
Kap6ony Ta I'izporeny mopiBHIOBaTMME MAaci IOYaTKOBOI PEUOBUHU, TO iHIIL
eJIeMeHTHU B Hill BifcyTHi. A AKIIO Hi, TO pi3HUIA y Macax IpUIlafae Ha aTOMU
iHITTUX eJIeMEeHTiB, ¥ JaHOMY BUIIAJKy, MOMKJINBO, HA OKCUTeH.

O6uucirroemo macu atromiB Kapbony ta I'igporeny 3a KiJIbKicTIO peYOBUHU:
m(CO,) 2,641
M(CO,) 44r1/Monb
n(C)=n(CO,) = 0,06 mos, osxe: m(C)=n(C): M(C)=0,06 mosn 12r/mMone=0,721
m(H,0) 1,62
M(@H,0) 18r/moxns
n(H) = 2n(H,0) = 0,18 monn
m(H) = 0,18 moxap: 1 r/mons = 0,18 r.

n(CO,) = =0,06 moJsb

n(H,0) = =0,09 moJb
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Cyma mac atomiB Kap6owuy i I'igporeny: 0,72 r + 0,18 r = 0,9 r, 1110 MeHIIIe
3a IOYaTKOBY Macy peuoBuHU. ToOTO B opraHiuHiii peuoBUH Ile MiCTUTHCA
Oxkcuren macoro: 1,38r-0,9r=0,48r.

n(0) = m(O) _ 0,48
M(©O) 16 r/moab
VYcTaHOBUTH MOJIEKYIAPHY (DOPMYJIY MOJKHA B IBa CIIOCO0U.

Cmoci6 I

I cnonyku i3 3araiabHOIO (hopmyioio C xHyO , CILiBBIJTHOIIIEHHS i1H/EKCIiB:

x:y:z2=n(C): n(H):n(0)=0,06:0,18:0,03=2:6:1

Emnipuuna ¢opmyna cmonyku C,HO, iit Bignmosizae monapHa Mmaca
M = 46 r/moub. IlopiBHIOEMO 3 MOJISPHOIO MaCOI0 OPraHivHOI CIIOJIYKH:

M(C H 0, = M(He) Dy (C.HO,)=4r/monb - 11,5 =46 r/mos.

x Ty Tz Xy Tz
Monspui macu cmiBmazaioTb, OT:Ke, BHU3HaUeHa eMIipuuyHa GopMmyJsa
€ MOJIEKYJIAPHOIO.

Cmoci6 I1
BusraumMmo KinbKicTh pedoBmHU opramiumoi cmosyku. MossgpHy Macy
00YMCIII0OEMO 3a BiTHOCHOIO I'yCTUHOIO coyKu (46 r/M0Jb), OTHKe, KiTbKicTh
PEYOBUHU:

n(C,H,0,)=

=0,03 moJsb

m(CHO0,) 1,381
M(CxHyOZ) 46 r/moun
ITopiBHSIEMO KiJBKiCTL PEUOBMHU HEBiIOMOI CIIONYKU 3 OOUMCJICHUMI BUIIE
KiJIBKOCTAMU PEUOBMHU aTOMiB: OUEBHIHO, IO KiJIbKIiCTh PEUOBUHU aTOMiB
Okcureny mopiBHIOE KiJIBbKOCTi HeBimomoi peuoBuHH’, aTomMiB Kapbomy —
v 2 pagu Ginbie, aligporeny —y 6 pasis. Orixe, moseryssipaa popmysna C,H,O.
Bionoeidv: popmyna cnonyru — C,HO.

=0,03 moab

BuBeneHHA MonekynapHoi ¢opmynu 3a JaHUMU
NpO peareHT! Ta NPOAYKTW peakuil

IMeit anropuTM 3aCTOCOBYIOTH, SIKIIO 3 YMOBM 3aJadi BigoMo:

- Macy, abo 00’em, ab0 KiJbKicTh PEUOBMHHU OJHOIO 3 PEareHTiB;

« Macy, abo 00’eM, ab0 KiJIbKiCTh PEUOBMHU OJHOI'O 3 IIPOAYKTIB pe-
aKIii;

* V AKUX CHiBBiIHOIIIEHHAX BiZ0yBaeThCSa peakilis, ToOTO BimoMmi cre-
xiomerpuuHi Koe(irieHT B piBHAHHI pearirii.

CrexiomMeTpisa Moke JOIIOMOI'TH BUSHAUNTU (POPMYJY HeBimomoi peuo-
BUHU 3a pe3yJbTaTaMu aHaJidy mac (abo 06’eMy UM KiJIbKOCTiI peUOBUHN)
peareHTiB Ta IPOAYKTIB peakIrii ayia Oyab-AKoi ximiunoi B3aemomii. Ieit
migxix I'PYHTYETHCA HA BiIOMOMY CHiBBiZHOINIEHHI KiJIBKOCTI peUYOBWMHU
B PiBHAHHI peakIrii.



§8. BuBefieHHA MoneKynAapHoi Gopmynn peyoBUHH

3amaua 3. Ilig yac OpoMyBaHHS HEBiZOMOI'o ra3yBaTOI'0 BYIJIEBOJHIO
o6’emom 89,6 mu (. y.) mobyTo MmouHOoOpomonoxigHy macowm 0,38 r. Bu-
3HAUTE BYIJIEBOAEHbD.

Pos3é’asanna:

OcKinbKU IieThCs PO BYIJIEBOAEHb, TO MOr0 MOYKHA IIO3HAUUTHU CxHy abo
npocrinte R—H (smitepoio R mosHavaioTh OyAb-sIKUIl 3aJUIIOK MOJIEKYJIHN
OpraHiuyHOl PEYOBUHU, ATOM UM IPYITy aTOMiB).

OcKinbKu BiZJoMoO, 1110 B pe3yJIbTaTi peakIlii yTBopuIacsa MOHOTAJIOTeHOIIOXi JHa
cIoJIiyKa, To B ii popmyJii 3amicTs ogHOTO aToMa 'igporeny mMicTuThcAa aTom
Bpowmy, i hopmyny mpoaykTy peakiiii mosuaunmo R—Br.

3a piBHAHHAM peakrIrii:

R-H + Br, - R—Br + HBr

OUEeBHUIHO, IO KiJIbKOCTi peuoBuHU ByrJyeBogHi0 R—H Ta mpoaykTy peawiii
R-Br peakiiii ogHaxosi.

KinskicTs pevoBuau ByriaeBoauio gopisuioe 0,0896.1 /22,4 j1/Moiab =

= 0,004 moab. OCcKiNIbKY KiJIbKiCTh PEUOBUHM IIPOAYKTY pPeakIiii Taka cama,
TO O0YMCIIOEMO MOJIIPHY Macy IPOAYKTY pearirii:

m@R-Br) 0,381

M@®R-Br)=
n(R-Br) 0,004 moxs

=95 r/mMoab

3BiJKM BU3HAUYAEMO, 1110 MOJIsIpHA Maca R mopiBHIoe:

M(R)= M(R-Br) - M(Br) =95 - 80 = 15 r/moJb.

I3 Tako0I0 MOISIPHOIO MACOIO MOJKe Oy TH TiJILKY OAUH BYTJIEBOAHEBUH 3aTUIIIOK —
CH,, roni HeBiOMUl BYIJIeBOJEHb — MeTaH. JIKI0 MOJIpHA Maca BYIJIeBOJ-
HEeBOTO 3aJIUMIKY OyJia 0 3HauHO 0iJbIIOI0 i He OyJio 0 iHIIIMX BigomMocTeil Ipo
BYIJIEBOZEHE (3arajibHa (DOPMYyJia U1 CIIiBBiTHOIIIEHHA aTOMiB), TO TaKy 3a4a9y
posB’s3aTu 0yJi0 0 HEMOYKJINBO.

Bidnoeids: hopmyna cmoayku CH,.

W .
T‘, KniouoBa igen
.—
BcTaHoBNEeHHA MonekynsapHoi ¢opmynu 3a BiAOMUMM AaHMMK MPO Macy abo
06'em peareHTiB XiMiUHOI peaKLii FPYHTYETbCA Ha CTeXiOMeTPUYHOMY CniBBiA-

HOLUEHHi PeYoBUH.

—i@ 3aBAaHHA ANA 3aCBOEHHA MaTtepiany

114. Cknagitb y 3aranbHOMy BUMALI PIBHAHHA peakuil FOpPiHHA: a) anKaHiB;
6) anKkeHis; B) asnKiHiB.

115. YkaxiTb uncno atomiB Kap6oHy, Lo MICTATbCA Y CKNafi OAHIEl MoneKynu
arnkaHy, Ha CnaniloBaHHA 3 1 AKOro BUTPAYaETbCA KUCeHb 06'emom 15 n.

116. [1nA NOBHOroO 3ropsHHA HEeBiJOMOro ByrneBoAHt ob6’emom 0,4 n BUTpaTU-
M KnceHb ob'emom 1 1. Micna 3akiHUeHHA peakuii i NprBeaeHHA 06'emiB
rasis 4O NOYATKOBMX YMOB O6'eEM ra3yBaTux NpofyKTis ctaHoBuB 0,8 . Bu-
3HauTe monekynAapHy ¢opmyny ByrneBOAHIo.



TEMA 2. BYMNEBOAHI

117. BrsHaute monekynapHy ¢opmyny BYrfeBOLHIO, Mif Yac 3ropsAHHA AKOro
OTpUManu BYrneKncnmin ras macoto 6,6 r Ta Bogy macow 2,7 r. BigHocHa
rycTuHa Noro BMMNapiB 3a BOAHEM CTaHOBUTb 42.

118. INig yac 3ropAHHA BYrneBOAHIO KinbKicTio peyoBuHu 0,05 monb yTBOpPUAU-
CA BYrMeKNCIUn ras ta Boga macamm 11 r 1a 5,4 r BignoBigHO. YCTaHOBITb
MoneKynapHy ¢opmyny BYreBOAHIO.

119. BrsHaute MonekynsapHy GopmMyny BYrfneBOAHI0, AKLO MNif Yac cnantoBaHHsA
noro Kinbkictio peuosnHn 0,1 MOnb YTBOPIOETbCA BOAA Macoto 5,4 r i Byr-
nekucnui rasz o6'emom 8,96 n (H. y.).

120. Mig yac cnantoBaHHA BYrNEBOAHIO Macoto 4,4 r OTpUManu Byrnekncimm ras
macoto 13,2 r i Bogy macoto 7,2 I. BigHoCHa rycTtuHa BunapiB LbOro Byrie-
BOAHIO 3a NoBiTpAM 1,517. BusHaute monekynapHy Gopmyny ByrneBOAHIO.

121. Mig Yac cnanioBaHHA BYINIEBOLHIO YTBOPUINCA BYINEKUCANIA ra3 06’emom
8,96 n (H. y.) Ta Bopga macoto 7,2 r. [ycTuHa Bunapis ByrneBogHio 1,25 r/n.
Bu3sHaute monekynsapHy ¢opmyny i BKaxiTb Ha ocobnmsocTi bynosu mone-
Kyl PeYOBMH LibOro Knacy.

122.1ig yac 3ropAHHA BYrNeBOAHIO KinbKicTio peyosBmHu 0,1 Monb oTpumanu
BYrnekucnuin ra3 ob’emom 13,44 n (H. y.) Ta Bogy macoto 12,6 r. BusHaute
MONeKynapHy Gopmyny BYrie€BOAHIO.

123. Nig yac 3ropAHHA OpraHiyHOI peyoBMHM Macoto 2,175 r yTBopunuca Byrne-
KNCnni ras Ta Boga macoto 4,95 r ta 2,025 r BignosigHo. BigHocHa ryctuHa
BMNapiB peYOBMHU 3a NOBITPAM JOPiBHIOE 2. Bu3HauTe monekynapHy ¢op-
Myfy PEeYOBMHMU.

124.1ig Yac xnopyBaHHA BYrneBoAHO Macoto 1,44 r nobyTo AMXNOPONoXiaHy
peyoBMHY Macoto 2,82 r. BusHaute ByrneBoaeHb.

125. Iig Yac xnopyBaHHsA ankaHy macoto 0,114 r fobyTo ANXSTOPONOXiAHY peyo-
BMHY Macoto 0,183 r. BusHauTte ByrneBofaeHb.

§9. AnkeHn 1 ankiHn: romonorivyHi paan, isomepis,
HOMeHKnaTtypa

MpuraganTe:

+ 0cobnuBocTi OyOBN MONEKYN eTeHy I eTuHY;
+ AKi ByrneBOAHI Ha3MBalTb HEHaCMYeHVMU;

« fAKi PeUOBUHM Ha3UBalOTb rOMOJIOramu;

+ 3aranbHi GOpPMyNN ankeHiB i ankiHis;

+ aNIrOPUTM CKJlaJlaHHA Ha3B ankKiHiB (3a § 5).

[NoHATTA Npo ankeHW Ta ankiHW. [OMONOriYHI PAON anKeHiB i ankKiHiB
Is Kypcy ximii 9 KJacy 3 HeHacuUeHUX BYIJIEBOJIHIB BaM y:Ke Bimomi
ereH Ta etuH. llle 1862 pory Ewmins Epienmeiiep BUCJIOBUB ifieo mpo Te,
III0 B MOJIEKYJIi eTeHy HadBHUI IMOABIMHMNN 3B’ A30K Mixk aromamu KapoOony,



§9. AnkeHW 1 ankiHW: rOMOOriYHi PAAK, i30Mepid, HOMeHKaTypa

a B MOJIEKYJIi eTuny — moTpittHuii. Ilicaa cTaHOBIEHHA TeOpii BaJeHTHOTO
3B’sI3KY B HACTYIIHOMY CTOJIITTi I imes OyJia OGJIMCKydYe IMiATBEepIKeHa.

Eren Ta etTuH — HalmpocTimii HeHacWYeHi BYTJIEeBOAHi, BOHU € IIep-
UMY IIPEeICTaBHUKAMU ABOX I'OMOJIOTIYHMX PANIB — aJKeHiB i amkiHis.
3BepHIiTh yBary Ha moAiOHicTh 3arajJbHNX Ha3B BYIVIEBOAHIB Ta Ha3B KOH-
KpeTHUX mnpeicTaBHUKIB: 3a HOMeHKJaTypoio [UPAC maaBHicTh y MoJie-
KyJuai moxsifimoro 3B’sa3Ky C=C y HasBi mosHauamoTh cydpikcom -eu(-en),
AK B eTeHy.

'\ AnKeHN — HeHacuyeHi HeUMKiYHi BYrMeBOAHI, Y MONleKynax AKX € O4uH
o - o , .
¢ noaBIVHMI 3B'A30K Mi>k aToMmamu Kap6OoHy.

Y MoJeKyai eTuHY HasgBHUU moTpiiiHuii 38’30k C=C, axkuii y Hassi
3a HomeHKJaTypoio IUPAC mosmauamThb cypikcom -ur (-iH).

.\ ANKiHM — HeHacM4yeHi HeuMKNivyHi BYrneBOfdHi, y MONeKynax AKNX € OOuH
¢ NOTPIMHUI 3B'A30K Mi>k aToMamu KapOoHy.

HasBu ankeHiB Ta ankiuiB ckiamzatu gy:ke Jjierko. HasBu mux ByTJIe-
BOIHIB MOXOAATH BiJl HAa3B BIANMOBIAHMX aJKaHIB 3aMiHOIO cydikcy -an Ha
cydikc -en (-eH) aya ankeHiB Ta Ha cydikc -uH (-in) naa ankiuiB (Tabu. 7).

Taomumnga 7. Tomosoriuni pagu ajdkeHiB i aakiuis

Anxenu (C H,) Anxinun (C H, _,)

MouuekyaapHaa Hasgsa MognexkyasapHa Hasgpa

¢dopmyaa ¢opmyaa
C,H, eTeH (eTUJIEH) C,H, eTVH (aleTuieH)
C,H, mporieH (IPoImijieH) C,H, MIPOITiH
C,Hg OyTeH C,H; OyTuH
C,H,, TIeHTEeH C,Hg TIEeHTUH
CgH,, TeKCeH CeH,, TeKCUH

CTpyKTypHi (popMyn ajJKeHIB Ta alKiHIB CKJIamalTh TaK caMo, AK
i ankaHiB, aJjie mig yac cKJaZaHHA KapOOHOBOTO JIAHIIIOTa CJIiJ 3a3Ha-
YUTU TOABiMHUN (MOTPifiHMIT) 3B’A30K, a TAKOK ypaxOBYBaTU HMOTro mif
yac momaBaHHs aToMmiB I'imporemy.

PosrasaubMo cKiIamaHHA CTPYKTYPHUX (DOPMYJ HA MPUKJAIL IIPOIIEHY
Ta MPOIiHY.

1. 3o0pakyeMo KapOOHOBUH JIAHITIOT: [Jisi 000X CIIOJYK BiH CKJIa-
maetbcsa 3 Tpbox aromiB KapbOomy. ITosmauaemo KpaTHi 3B A3KEm (Mixk
Oyabp-axuMu aTomamMu KapOoHy, AKIIO He BKAsaHO MOro IIOJOYKEHHS):

nponeH nponiH

C=C-C C=C-C
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2. Big komxzoro aroma KapOoHy 300pasKyeMoO PHUCKM XiMiuHHX
3B’A3KIiB TaK, 1100 Yy KOYKHOTO aToMa iX OyJi0 10 YOTHUPHU:

~ |

| |
C=C-C- ~C=C-C-

-

3. Houmcyemo aromu Iimporeny:

g I H
“c=c-c-H H-C=C-C-H
H H H

CropoueHi CTPYKTYpPHI (popMyan Ta MOAeJi MOJIeKYJI, BiIIIOBigHO, BU-
TIASATUMYTh TakK:

CH,=CH-CH, CH=C-CH,

HeHacunueHi ByrneBsofHi: i3omepia Ta HOMeHKnNaTypa

Ar 1 nn4a ankaHiB, AJid aJKeHIB Ta ajJKiHIB XapaKTepHa CTPYKTYpPHA
iBomepida, a came i3omepis KapOOH06020 JaHUylza. Pazom i3 mum misa
HUX TAKOXK XapaKTepPHUU IIle OAWH BUJ idoMmepii — izomepia mojgoKeHHA
KpaTHOro 3B’sA3KY, III0 000B’sA3KOBO BiJoOpaskaeThCs B Ha3BaX CIIOJYK.

IlpuHIINI CcKJIamaHHSA Ha3B aJKeHiB i aJakiHiB Takuil camuii, K i Ayasa
ankauiB (§ 5), ane icHyOTH meBHI 0COOJIUBOCTI:

rofIOBHWI KapbOHOBWIA NaHLOr MICTUTb KpPaTHWIA 3B'A30K
Hymepauifa naH- cl
5 <«—— utora 3 60Ky, Ao — 5] 4

1 2 3 4 3 2 1
CH,;-CH=CH-CH-CH,  #oro 6nxuni  CH,~C-CH,~C=C-CH

KpaTHWI 3B'A30K
\]H?; Cl N

3

4-MeTuINeHT-2-eH 5,5-muxI0pOreKc-2-uH
Homep aToma KapboHy, HaABHiCTb HaABHICTb
nicnA AKOro po3Tallo- nopaginHoro noTpinHoOro

BaHWIN KPaTHWU 3B'A30K  3B'A3KY 3B'A3KY



