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LLlaHOBHI oAUHAAUATUKIACHUKMU!

V¥V npomy poIli BU 3aBEPINTYyETE BUBUEHHA MIKIIBHOTO KypCy Ximii
¥ OTpUMAaETe IiJIicHe YABJIEHHS IIPO I[iKaBy, 3aXOILII0UY i TOTPioHy
JIOOAM XiMiUHY HAYKY.

Bawm Bigomo, 1110 BCi XiMiuHi CIOYKY MOAIIAIOTH HAa HEOPTraHiuHi
Ta OpraHiuHi. 3 HeOpPraHivYHMMU CHOJYKaMH’, iIXHIM CKJIa40M, Oy /I10-
BOIO, BJIACTMBOCTAMUN BUW O3HallOMMJNWCA HaA ypoKax ximii y
8—10 kaacax. Taki cmonyxku yTBOpeHi pisHUMH XiMiuHUMU eJie-
menTamMu. Ha Hux 6araTuii HaBKOJUIIHIH cBiT. Ile Boga, Byriaexku-
cIui ras, MiHepaJii, MEeTaJNiuHi pyau, peYOBUHU, 3 IKUX CKJIaga-
IOThCA TipCchbKi mopoau i KopucHi Komanuau. HeopraniuHi cioayku
mepeOdyBalOTh y POBUYMHEHOMY CTaHi B piuKax, o3epax, MOPsX i OKe-
aHaXxX; BOHU iCHYIOTH i B YKMBUX OpraHi3Max.

OprauiuHux CIOJYK 3HAUHO 0iJbIlle, Hi’K HeOpraHiuHUX, Xoua ix
pomoHauaJIbHUKOM € Jiuiiie onuH eqeMeHT — Kapbou. HYomy icHye
TaKUH mapajgoKc — BU 3po3yMiau B 9 Kiaci.

Kap6or — ocHoBa xkuBoi mpuponu. Moro cuosykamu € 0inku,
JKUpU, ByrJjieBoau. Bes HUX HEMOJKJIMBE iCHYBaHHSA POCJUH, TBa-
puHn, aoguau. Kpim aromiB Kapbony, mMojekynam opraHiuHmMxX
cIoJyK MictaTh aromu Iigporemy, Oxkcureny, a OiJiKu — Ie i
Hirporeny, Cynabpypy. Cmonyku, yTBOpPeHi ABoMa ejieMeHTa-
mu — Kap6ouowm i I'imporenom, € cKJIagfoBUMU HaA(pTU, IIPUPOTHO-
ro rasy.

B 11 knaci Bu moxjgagHO o3HAOMHUTECh i3 baraThbMa OpraHiuHM’-
MU CHOJIYKaMH, 30KpeMa TUMU, AKUX HeMae B mpupoxi. I1i cmoy-
KU CIIOUATKY AOOYyJIH XiMiKH; B 1abopaTopisax, a Temep ix BUPOOIae
IIPOMMUCJIOBICTD ¥ BeJIUKUX o0carax. HaliBasKIUBIiIIMMU cepel HUX
€ moJyiMmepu i maTepiasu Ha ix ocHOBI — mactmacu. BoHu cranu
aTpubyTOM CYYaCHOTO YKUTTHA i MIOCTYIIOBO BUTiCHAIOTH JE€PEBUHY,
MIPUPOAHI BOJIOKHA, METAJH, CKJIO, KepPaMiKy.

OpraniuHi cmoJilyKu BUBUYA€E rayiy3b XiMiuHOI HAYKU, AKY Ha3U-
BaIOTh OPTaHIUYHOIO XiMi€lo.

Mixx oprariyHUMU i HEOPTAaHIYHUMU CIOJIyKaMU, He3BAKAIOUN
Ha BigmiHHOCTI, iCHYIOTH B3a€MO3B’A30K i MOKJIMBOCTi B3aemMoIe-
PETBOPEHbB.
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BuBuarouu opraniuHy Ximiio, Bu BUKOHYBAaTUMETe AOCTioN, AK
oKpeMmi, Tak i o6’emmanHi B mpakTmuHi pobotu. I[aa Hux Oymere
BUKOPUCTOBYBATY He TiJIbKU XiMiuHi peaKTwWBU, a i1 peUOBWHU, 3
AKUMU CTUKAETECh Y MIOBCAKIEHHOMY JKUTTI.

Y npomy ODiApydYHUKY, AK i B HoOmepeqHixX, HAaWBaKJIMUBIIIIi o3Ha-
YeHHS TOJNaHO KoJybopoBuM Inpudrom. HoBi Tepminum, cioBa 3i
CMUCJIOBUM aKIIeHTOM, 3aT0JIOBKU B maparpadax, BasKJuBy iHGOp-
Mallilo BUJiJIEHO KyPCUBOM a00 KUpHUM Ipudrom. Onuc ximiuHo-
ro eKcnepuMeHTy (J1abopaTopHi mociigm, MpakKTUYHI pPoOOTH) BU-
OKPEeMJIEHO M'OPU30HTAJIbHUMU KOJHOPOBUMMU JiHiaAMU. omomisk-
HUI MaTepiaj IIoMiueHo 3J1iBa KOJILOPOBOIO JiHi€0, a AedaKi IiKkaBi
dakTu i BimomocTi BuHeceHO Ha moJid. 1A 3pydHOCTiI poboTH 3
OiAPYYHUKOM 3aIllpPOIIOHOBAHO MPEIMETHHI MOKaKUYuK. KoyKHUI
naparpad MiCTUTB 3allUTaHHA, BIPAaBU, 3a/Ia4i Pi3HOI CKJIATHOCTI.

BaymauBo i HamoJierJiMBO IIPAIIONTe 3 MiAPYUYHUKOM, HE 3aJIU-
maiiTe 6e3 yBaru »KOJHOTO 3alUTAHHA, IO MOXKe BUHUKHYTH M0
BUKJAJIEHOr0 MaTepiaiy.

HoTpumytiTech ycix peKOMeHAAllill, HaBeJeHUX y TOIMepPesHix
migpyyHUKAax i3 ximii, momo mpaBui podoTu i 6e3meku B XiMiuHO-
My KabiHeTi, a TaK0OK BUMOT J0 IIPOBEJIeHHS JOCIiTiB.

CroogmiBaemocs, 1o I KHUATA 3MiITHATL Balll iHTepec o Ximii i
TOIIOMO2KE JOCATI'TH HOBUX YCIIiXiB y HaBUAHHI.

Asmopu
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OcHOBH
OopraHiuHol Ximiil

Opraniuma ximMia — ogHa i3 HaWBaKJIMBIIIINX
rasysein ximiunoi Haykru. Ilpegmet ii mocuri-
I)KeHb CTAHOBJIATH OPTaHiuHi PEYOBUHU — CIIO-
ayku Kapbony. Bouu MicTaThCA B yCiX JKHMBUX
opraHismax, BXOJIATH J0 CKJIany HaQTHU, IPUPOL-
HOTO rasy, 0araTboxX IIOJiMEepHUX MarepiaiiB i
BOJIOKOH, 6apBHUKIB, € OCHOBHMMHY KOMITOHEHTA-
Mu OinbImocTi JikiB. OpraniuHi pe4oBUHU IITUPO-
KO BUKOPUCTOBYE JIIOAWHA AJIA CBOIX MOTPED.

B 11 kmaci Bu orpumaeTe HOBI BiomMocTi mpo
OpraHiuHi CIIOJMYKM, HABUMUTECA CKJIAAATU IXHi
ximiuHi hopmyau i Ha3BU, 3PO3yMieTe MeXaHi3-
MM peakIliii 3a ydJacTIO IIUX CIIOJYK, 3MOJKETe
mepeabavaTy IPOAYKTU PeaKIliii.

poO3aia

Teopisa OymoBu
OPraHIYHMUX CIIOJIYK

ITeit posgis micTuTs MaTepias mpo Kaacudika-
IMil0 OpPraHiYHWMX PEeUYOBWMH i TUOM XiMiuHOTO
3B’A3KY, IKi B HUX peasidyioThcsa. Bu o3HaioMu-
Tech i3 OCHOBHUMH MOJIOMKEHHAMU Teopii OyaoBu
OpraHiYHUX PEUYOBUH, IepeayMoBaMU i1 CTBOPEH-
Hf, CyJaCHUMM HAIPAMaMU PO3BUTKY.
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OpraHiyHi cnonyku

Martepian naparpada gonomo:xke Bam:

> MOBTOPUTU CKMaA | OesKi BNacTUBOCTI OpraHiyHux
CMONyK;

» npuragatv npUHUHKU YUCTIEHHOCTI OPraHiyHMX peyo-
BWH;

» [i3HaTMCS NPO KnacudikaLitio opraHiyHUX CronyK.

Opraniuni ciosxyku. Bam Bizomo, 1o opraniu-
Hi peuyoBWMHM!, HaA BiAMiHY Big HeopraHiuHHUX,
YTBOpeHi juiiie Kismbkoma ejreMmeHTamMu. OgHUM
i3 Hux € Kapbou. Kpim iioro aTomiB, y MOJIEKY-
JaxX MaliKe BCiX OpraHiuHUX CIOJYK HaABHI
aromu inporeny. MoJsieKyiu 6araTboxX opraHiu-
HUX CHOJYK MicTaATh Ie i aromum OKcUreHY,
Hitporeny, rasorenis, a geakux — aromu CyJib-
bypy, Pocdopy.

Bu Tako:k 3HaeTe, IO MaMKe BCi opramiuxi
PEeUYOBMHU MAaIOTh MOJIEKYJAPHY OymoBy. s
HUX XapaKTepHi HEeBUCOKi TeMIepaTypu IIJIaB-
JeHHA i KumiHHgA. BijgbimicTs opramiuyHmMx CIIO-
JIYK TIOTAHO PO3YMHAETHCA Y BoAi ab0 He po3uu-
HAEThCA B Hill, a IpuU HarpiBaHHI BOHU 3aropd-
IOThCSA 400 PO3KJIAAAIOTHC.

YucaeHHicTs opraviyaux cnoiyk. Ha cboromui
3apeecTPOBAHO IOHA 20 minpiioHiB OpraHiuHUX
CIONYK. IX BUAINAIOTH i3 KMBUX OpPraHisMis,
CHHTE3YIOTh y XiMiunmx jsabopaTopidax, BuUpPOO-
JAI0TH Ha 3aBojaxXx. Po3MaiTTa opraHiyHUX CIIO-
JYK 3HAYHOIO MipOI0 3yMOBJI€HE 3IATHICTIO aTo-
miB Kap6ony
e BUSABJATHU JOCUTH BUCOKY BaJeHTHicTb (ii 3Ha-

YeHHS TOPiBHIOE YOTHUPHOM);

e yTBOpIOBaTHU IpocTi (ogMHAPHi) Ta KpaTHi

(moxBitini, moTpifimi) KoBaseHTHI 3B’A3KU

|
(=C=, =C~, =C=, =C);
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e CIIOJyYaTHCA OOUH 3 OMHUM Y JIAHITIOTY PisHOI

OyI0BU — HEpPO3TaIy KeHi (—(:3—(:3—(:3—(:3—), pos-

R |
rajxysxeHni (—(;—(F—Cll—(lj—), 3aMKHEeHi (—(|3—(|3—).
e Rad
3aMKHEHUH JIAHIIOT Ha3WUBAIOThH [[UKJIOM.

Cepe[ opraHiuHmx peuyoBUH HaWbinmbIIe gy2e-
e6o0nie’ — cnonykx Kap6ony 3 I'izporemom.

Hassu opraniunux cnmosyk. Yactuna opraniu-
HUX PEYOBUH Ma€ mMpueiabHi HA36U, HAIPU-
KJIaJ JINMOHHA, IIIaBJIeBa, OI[TOBA KUCJIOTH, alle-
TOH, TJIIIIEPUH TOIO. 3a TaKOI0 HAa3BOIO He
MOJKHA 3aIllUCATH XiMiuHY (DOPMYJIy PeUOBUHU. ¥
XX cr. OyJ0 3aIIpOIOHOBAHO KijJbKa BapiaHTiB
CKJIaJaHHA XiMIYHUX HA36 OPTaHiYHUX CIIOJYK.
Haiimupiioro Bukopucranua Habyaa cucmema-
muuna nomenxiamypa®. Ii pospobaero Mixua-
POOHUM COIO30M UYHCTOI Ta HPUKJIATHOI Ximii
IUPAC (International Union of Pure and Appli-
ed Chemistry). 3rigzo 3 He0 KOKHa opraHiuHa
CHOJIYKAa TMOBUHHA MAaTH Ha3BY (CUCTEMATUYHY),
AKa BKas3ye Ha CKJang i OymoBy il moJsexkyu. I3
IIpaBUJIAMU Ta PEKOMEHIAIiAMY IIIOJ0 CKJALaH-
HS CHUCTEeMaTUUYHUX Ha3B OPTaHiUHUX CIIOJYK BU
o3HalioMHUTEeCHh HA YPOKax Ximii Ta mixg uac poboTu
3 MiAPYYHUKOM. 3a TaKOIO Ha3BOIO KOYKEH i3 Bac
3MOKe BUBECTU XiMiuHY (DOPMYJIY CHOJTYKH.

Kaacudikamis opraniyHmxX cmoayk. 3posy-
MiTH CBiT OpPraHiuHMX CIIOJIYK AOomoMAarae ix
KJacudikamisa. [Isa crmocodu Kaacupikarii mpo-
imrocTpoBano cxemamu 11 2.

MoJsiekyiu HacUYeHUWX OPTaHiUHUX CIOJYK
MiCTATBH JIUIIIE TPOCTi 3B’ A3KU MixK aTomamu Kap-
0OHY, MOJIEKYJIM HEHACUYEHUX CHOJYK, — KpiM
IPOCTUX 3B’ ABKiB, MOABiNHI, MOTPiliHi 3B’ A3KU. I3
HaWBaKJIUBIMIINMY OPTaHIYHUMU CIIOJIYKAMU ITUX
IBOX THUIIIB B O3HANOMUJINCH Yy 9 KJjaci.

! HagBa moxouTh BiJ CTAPUX HABB €JIEMEHTIB — «BYTJIEIIb» 1 «BOLEHB» .
2 TepMiH IOXOAMTH Bij JaTMHCHKOrO cjIoBa nomenclatura — cucrema
Ha3B.
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Cxema 1
Kaacudikanis crionyk 3a axicHuM (eJIeMEHTHHUM) CKJIaI0M

OPrAHIYHI CNONYKHU

ByrneBogHi OkcureHoBMicHi HiTporeHoBMicHI lfanoreHoBMiCHI
CH, CH,0, CH,N, C,H,Hal, (Hal — F, Cl, Br, )
Cxema 2

Kaacudikaiia croayk 3a 0CoO0IUBOCTIMU 3B’ ABKY
misk atomamu Kap6omy

OPrAHIYHI CMMOJTYKH

HacuueHi HeHacuueHi ApomaTtuyHit
H H H H H< ,ClI H
Lo Lo C=C I
H-¢-C-H H-C-C-H H7" ™H H~g~Csc-H
BrH H-C-C-H CH.—C=C-H Il |
[ 3 v -C C~
H H H \(i-:// H
H

Y MojiekyJiax apOMaTUYHUX CIOJYK € Kapbo-
HOBi HIUKJIM, B AKWX UYEPryIOThCSI NTPOCTI Ta
moaBitiui 38 A3ku. IIpo 11i crionyku ATUMEThCA B
§121i13.

OpramiuHi crmoJyKu Tako KJaacudiKyioTb 3a
6ydoso10 Kap6oH08020 LaHy0za. Mojekyau cio-
JYK OJHOI'O THUIIY MalOTh BIiIKPUTUHA KapOOHOBUIL
JIAHITIOT — Hepo3rajy:KeHUil abo pos3ranyrKe-
Huii. CHONIyKW APYroro TUIY CKJIAZAIOTHCA 3
MOJIeKYJ HIuKJIiuHoi Oymosu. Cepen HUX BU-
OKPEeMJIIOIOTh KapOoyuKLiyni cnoayku (IUKJIN
yTBOpeHi jsuiiie aromamu KapOoHy) i cemepoyuk-
aiyni cnoayru (y MuKJIaxX, Kpim aromis Kapoony,
HaABHI aTOMHU iHIMUX XiMiYHUX eJIeMeHTiB).

! TepMiH MOXOAMTH Bij rpenbKOro ciaoBa aroma (aromatos) — maxyua
pedoBUHA.
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IIle ogauM KpuTepiem aja Kaacudikallii opra-
HIiYHUX CHOJYK (3a BUHATKOM BYIJIEBOIHIB) €
HAABHICMb | MOACKYAAX NEBHUX (PYHKUIOHAIb-
Hux epyn (ix IIe Ha3WBAIOTH XaPAKTEPUCTUUHU-
mu). Ile — rpyma aTomiB, 1[0 3yMOBJIIOE XapaK-
TepHi XiMiuHi BJJaCTHUBOCTI CIIOJIYK AAHOTO KJacy.
Cepell OKCUTEHOBMICHUX OPraHidYHUX CIIOJYK
BHUOKPEMJIIOIOTh, HAMPUKJAL, KJacHh CIUPTIB,
KapOOHOBUX KHCJIOT. ¥ MOJIEKYyJiaX CIUPTiB
MicTuThCA ofHA a00 KiJbKa riIPpOKCUIBHUX I'PYII
(—OH), a xap0OHOBUX KMUCJOT — KapOOKCUJIbHI
rpynu (—COOH). Mojsexkyau OesIKUX CIOJYK
MaTh KijlbKa pPi3HUX (PYHKIIOHAIHLHUX TPYI.
Tak, y MoJieKyJi aMiHOOIITOBOI KIUCJIOTU
H,N-CH,-COOH e awminorpyma (-NH,) i kap-
6okcuabHua rpymna (—COOH).

P [To axux rpyn (KJaciB) opraHiyHUX pedoBUH
HaJIeXKaTh CHOJYKU 3 TakuMu (GopMyJaMu:
a) C,H,; 6) C,H,OH?

Posrnsmemo BmpaBy, sika BKasye Ha Te, IO
Kinmbka aTomiB KapOoHy pasoM 3 aToMaMu iHIITIX
eJIeMEeHTIiB 37aTHi yTBOpUTH 6araTo pisHUX MoJIe-
KyJI, a OTJKe, I OPraHiYHUX CIIOJYK.

BITPABA. [oBecTH, 1o icHy€e He MeHLe 10 opraHiyHuUX cnosyK, MOAeKy/In
SIKUX MICTSITb YOTUPU aTOMKN Kap6oHy.

Po3B’s13aHHs

Yorupu atromu KapOoHy MOMKYTH CIOJYyUYATHCSI B HEPO3TaIyKe-
HUMN, PO3TANYKEHUN i 3aMKHEHUN JAHITIOTH.

3amnucyemMo pisHi KapOOHOBI JIAHITIOTHY i3 TPOCTUMU 3B’ A3KaMHU, a
TAKOK 3 OJHUM IIOABIMHUM 3B’ A3KOM i OTHUM HOTPiAHIM:

c-c-Cc-C  ¢-C C-Cc-C-C  C-C

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

Mo:xauBi TaK0K KapOOHOBI JIAHITIOTH i3 IBOMA i TPhOMA MOABifi-
HUMU 3B’sA3KaMu, ABOMa IOTpifinmMu 3B’s3kamu. Kpim Toro,

9
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aromu KapbGoHYy MOMKYTb OyTH CIIOJyYeHI 3 aToMaMu He JIHIIIe
Tigporeny, a #1 iHIIUX eJIeMeHTiB.

Omxe, cIOJNYK i3 wvoTupMa aromamu KapOoHy B MoJieKyJiax Haba-
raro 6ismbire Hixk 10.

» HonumriTs 1o aromiB KapO6ouy B HaBegeHUX Y
BOpaBi KapOOHOBUX JIAHI[IOTAaX HEOOXigHy
KinmbKicTh aTomiB I'imporeny.

BuxoHaBIIu ocTaHHE 3aBJAHHA, BU OTPUMAJIU
cmpykmypHi opmysu MOJIEKYJ BYTJIEBOIHIB.
Tepmin «cTpyKTypHa (opmysia» BUKOPUCTOBY-
IOTh B OpPraHiuHiil xXimii 3amicTh BimomMoro Bam
TepMiHa «rpadiuHa hopmyaar.

OpraHiuHi CIIOIyKu, MOJIEKYJIN AKUX MICTATH
coTHi ¥ Tmcaui aromiB Kap6GoHy, HasuBaioTh
BUCOKOMOLEKYNAPHUMU, & CIIOJIYKU 3 HeBeJIU-
KOI0 KiJIbKICTIO aTOMiB y MOJIEKyJaX — HU3bKO-
MOJLeKYAAPHUMU.

BUCHOBKH

Opraniuni peyoBunn — cnoayku Kap6ony. [lo
CKJIATY MOJIEKYJ TaKMX CIOJYK, KpiMm atomiB Kap-
00HY, BXOAATh aToMu [imporeny i geakux iHIUX
eJIEeMEeHTIB.

YucaeHHICTh OPraHiYHUX CIIOJNYK 3YMOBJIEHA
3MAaTHiCTIO YoTUpuUBajJeHTHUX artomiB KapGony
YTBOPIOBATH IIPOCTi Ta KPaTHi KOBAJEHTHi 3B’ I3KHU
i criosyuyaTucsa B JIAaHI[IOTH Pi3HOIL OyIOBH.

Yumaao opraHivyHUX CHOJYK MAIOTh TPUBiaJb-
Hi Ha3BM, ajie AJA KOKHOI iCHYE cMCTeMaTUYHA
Ha3Ba, AKAa BKAa3y€ Ha cKJajg i OymoBy ii moJe-
KYJIH.

Opraniuni peuoBuHMN KiIacu@ikyoTh 3a ix akic-
HUM CKJIA0M, 0COOJIMBOCTAMU 3B’ A3KY MisK aTOMAa-
mu Kap6ony, 6y10BOI0 KapOOHOBOTO JIAHIIOTA B
moJiekysi. KpiMm Toro, opraniuHi croxyxku momiss-
IOTh Ha KJIACH 32 HAABHICTIO B MOJIEKYJIaX IEeBHUX
(pyHKLiOHAJBHUX (XapaKTEePUCTUYHMX) IPYIL.
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1. JoBeaitb, wWo atom KapboHy Moxe 6yTH YHOTUPUBaANEHTHUM, BUKOPUC-
TaBLUW MOrO eNIEKTPOHHY GopMyny.

2. HasBiTb KinbKa 03HaK, 3a AKMMM OpraHiyHi CNOYKKU Bigpi3HAOTLCH Bif
HeopraHiyHmX.

3. MNosCHITb, HOMY OpraHi4YHKX CnonyK HabaraTto Bifnblle, HiX HeopraHiyHumX.
4. 9Ki 03HaKM BUKOPUCTOBYIOTb A5 KnacudikaLii opraHiyHMx cnonyK?

5. HaBegiTb npuKnag HacM4YeHOi OKCMIeHOBMICHOI OpraHiyHOi CMOyKH,
MOJNeKyna fKoi MIiCTUTb oaAMH abo ABa atoMu KapGoHy. 3anuuiTtb ii
XiMi4HY popmyny Ta 306pasiTb CTPYKTYPHY GOPMYITy MONEKYIN.

6. CKnaflitb XiMi4Hi Ta CTPYKTYPHI GOPMYNN HEHACUYEHUX BYINEBOHIB i3
[BOMa i TpboMa aTomamu Kap6oHy B MoJiIEKyNax.

7. 1o 9KMX TMNIB (KNaciB) HanexaTb OpraHivyHi CNoayKu, WO MatoTb TaKi
dopmynu: CH;Br, CH;COOH, C,H,?

8. Y aKii cnonyui — rnoKo3i, eTUN0BOMY CNUPTI, aMiHOOUTOBIN KUCNOTI —
MacoBa YacTka Kap6oHy Hanbinblia?

Teopia 6yaoBuU
OpraHi4yHUX CNONyK

Martepian naparpada gonomoske Bam:

> 3pO3YMITH, LLO TaKe Teopis;

> [i3HaTMCS NPO TEOPIlo B6YI0BKU OPraHidyHMX CroyK;

> CKNIacTU YSIBJIEHHS MPO ABUILLE i30Mepii;

» nepexkoHaTucs, Lo 6y10oBa MOMEeKy/ BM/WBAE Ha
BNACTUBOCTI PEYOBMUH.

Teopia ax Buma ¢GopMa HAYKOBUX 3HAHb.
CrBopeHHI0O Oyab-AK0i Teopii' saBxau 1mme-
pPenyioTh CIIOCTePeKeHHA, TOCiKeHHI TeBHUX

! CioBo moxozuTh Bij rpempKoro theoria — cmocrepesxeHHsA, HOCITi-
IPKEeHHs.
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dakxTiB, 00’eKTiB i ABUIL, iX aHAIi3 i cucTemaTu-
3aIisl, TONTYK 3aKOHOMiPHOCTEM.

Teopia — CyKyHmHiCTh y3araJIibHIOBAJbHUX IIOJIOKEHD Y
HayIli, AKi BimoOpaskaroTh BiTHOIIEHH i 3B’ A3KM MiK (hpak-
TaMHu, 00’€KTaMH, ABMIAMM.

Ko:xxua Teopisa o6’egHye HAYKOBi 3HAHHA B
IIeBHY cuctemMy. BoHa [rae 3MOry MOsSCHIOBATU
Bimomi pakTH, ABUINA i TepexdavaT HOBI.

Teopito mepeBipAioTh Ha npakTuUIli. ad 1mporo
3IIACHIOIOTH 6araTo HOAATKOBUX CIIOCTEPErKeHb i
OCJIiI;KeHb, aHATI3YIOTh Iepe0auyBaabHy CIPO-
MOXKHICTE Teopii. 3aJie;KHO BiJl pesysibTaTiB TaKkoi
IepeBipKU Teopilo KOPUTYIOTH, PO3IIUPIOIOTH.
SAKI1o Teopia BuABMJIACH TOMUJIKOBOIO, CTBOPIO-
IOTH HOBY.

OckinbKu Teopii BigmoBizaoTs meBHOMY PiBHIO
POBBUTKY HayKHU i TeXHiKM, iX 3MiHU i3 wacom
HEMUHYYi.

IlepexymoBu cTBOpeHHA Teopii OymoBHM opra-
HIiYHUX CHOJYK. 3 OpraHiuHMMU PEeYOBHUHAMU
JIOAVHA CTUKAEThCSA IMOAHs. ¥ JaBHI uacu BOHA
BUKOPUCTOBYBAJIa IJIA CBOIX MOTped JuIe mpu-
POAHY CUPOBUHY, OCHOBY AKOI CTAaHOBHWJIU Opra-
HiYHi peuyOBMHU, — roTyBaJia i3Ky Ta pi3HOMAaHIT-
Hi Hamoi, 06po0bJsiia IKipy i XyTpa, Bujaydaia 3
pocauH oJjii, OapBHUKU, AYXMAHI pPeUYOBUHU,
pobmia JgiKapchKi BigBapm, moOysajsa ormer i
CIIUPT, 3TOIOM HAaBUMJIACA BaPUTHU MUJIO.

Ho XIX cT. 6ya0 BiZiKpuUTO i BUBUEHO Oararto
OpraHiuHNX CIOJYK, BUHANIEHO PisHi cmocobu
ix 100yBaHHA i3 IPUPOIHOI CHUPOBUHM, PO3POO.JIE-
HO TEXHOJIOTii BWUTOTOBJIEHHS IMOBKY, Iamepy,
b6apBHUKiB Tomro. ¥ XIX cr. mouajsa iHTEeHCUBHO
PO3BUBATHUCSA IIPOMUCJIOBICTH, PO3MIUPUIUCH
HaYKOBi mociim:KeHHA B ximii, 3a3HaB cucrema-
THU3aIlii i TEOPEeTUUHOTO OO PYHTYBAHHSA HAKOIIH-
YeHUU eKCIIePUMEeHTAaJIbHUN MaTepiaJ.

Ha mouatrky XIX cT. XiMiA opraniuHmx CIOJIyK
BUOKPEMUJIacAd B CAMOCTIAHY rayiy3b, OCKiJIbKU
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LlikaBo 3HaTH
Tepmin
«opra”iuna
ximia»
3aIIPOIIOHYBAaB
Ha IOYaTKY
XIX cr.
MIBEeACHKUI
yueHun

1.-51. Bepie-
Jiye.

OyJio IToMiueHo cyTTeBi BimminHOCTI Misk opramiu-
HUMU i HEOPTaHiYHUMY PEUYOBUHAMMU.

TpuBanuit yac yueHi BBasKajau, IO OpTraHiuHi
CHOJIYKU YTBOPIOIOTHCH JINIIIE B JKUBUX OPTaHis-
Max. ¥ 1828 p. mimenbruii yuenuii ®. Beiep
CIPOCTYBaB II0 AYMKY, JOOYBIIIM 3a peaKIli€lo
Mmixk amoniakom NHj; i mianaTHOI0O KHCJIOTOIO
HOCN sawmicts Heopraniunoi coaxi NH,OCN
oprauiuny crmoayky — ceuoBuny CO(NH,),. 3ro-
oM 3’ ABUJIMCS ITyOJIiKallii TPOo CMHTE3!W POCilich-
kuMm ximikom M. M. 3iminum animiny (1842),
HiMensKuM ximikoMm A. Koanbe 0o11TOBOI KMCIOTH
(1845), ppaunyspkuMm xiMmikom M. BepTio :xupy
(1854), pociticekkum ximixom O. M. ByTiepoBum
ByrieBoxiB (1861).

3HaUHNH BHECOK Y PO3BUTOK OpraHiuHoi Ximii
3pobusiu HiMmenbKi xiMmiku A. Kexkyie i A. Koab-
0e, a TakoK MIOTJIaHAChKUI XiMik A. Kymep. ¥V
1857 p. BOHM AiMIIIN BICHOBKY, IIIO B OpPraHiu-
HUX cnoJiykax aromu KapOoHy yoTupuBaJieHTHI i
CIIOJIyYAIOThCA OAWH 3 ONHUM Yy JIQHI[IOTH.
A. Kymep sanpomoHyBaB 300pakaTu 3B’ SI3KHU
Mi’K aToOMaM¥ B MOJIEKYJIi PUCKaMU.

Teopisa OymoBHM OPraHiyHUX CIOJYK. Y 1858—
1861 pp. A. Kekyie, A. Kymep i O. M. Bytiepos
He3aJIeKHO OJUWH BiJl OJHOTO ONPUJIIOIHUJINA
BaYKJINBI TBePI)KeHHA, AKi yTBOopmiu GyHAA-
MEeHT Teopil OyZ0oBU OPraHiUYHUX CIOJYK. ¥YUeHi
po3yMminu OyZOBY PeUYOBUH SK IIOCTiJOBHICTH
CIIOJIyUYeHHA aTOMiB y IXHIX MOJeKyIax.

HaBogumo ocHOBHI mojio:keHHs Iiel Teopii B
CyYacHOMY TJIyMaudeHHi:

1. V MoJeKyJax OpraHiuyHMX PEYOBUH aTOMU
CIIOJIYUYeHi B IIEBHOMY HOPAAKY 3TiTHO 3 BaJIEHT-
HICTIO eJIeMeHTiB.

2. BractuBocTi opraHiuHMX pPEUYOBUWH 3aJie-
JKaTh He JIUIE BiJ IXHBOTO CKJIaAy, a i Big Oymo-
BU MOJIEKY.I.

3. ¥V moJsieKyJdi aToMu i Tpynu aToMiB 3a3Ha-
IOTh BBAEMHOTO BILJIUBY, AKWUIN MO3HAUAETHCSI HA
¢isumuHMX i XiMiUHUX BJIACTUBOCTAX PEYOBIUH.
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LlikaBo 3HaTH
o crianmy
HarmionanpHO01
akameMil HayK
Yxpainu
HaJeXaTh
KiJIbKa
iHCTUTYTIB,

y AKUX XiMiKn®
Io0yBaroTh i
IOCJIi I3KYIOTH
opraHiuHi
CIIOJTYKH.
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OCKinBbKM TOJOKeHHA Teopili moB’sA3aHi 3
0yZn0BOIO MOJIEKYJI, il HasBaJIu CMPYKMYPHOIO.
3rigHo 3 Heto, 3HAIOUM OYJOBY MOJIEKYJIN, MOKHA
CIIPOTHO3YBATH BJIACTUBOCTI peuoBUHU. I HaBIa-
KU, BJIACTUBOCTI PEUOBMHU BKAa3yIOTh Ha MEBHI
ocobamuBocTi OymoBU ii MOJIEKY.I.

Teopia OymoBM OpramiuHMX CIIOJYK gaBaJia
3MOTy mepemdauaTH iCHyBaHHsS 0araTbox pedo-
BUH, HeBimomux Ha Toil uac. O. M. Byriepos Ta
MOro y4YHi, a TaKkOK iHIIII BUeHI CHHTe3yBaJIHU
COTHi OpPraHiuHMX CHOJYK, YUM IIiATBEPIUIN
IpaBUJIbHICTH CTBOPEHOI Teopii.

CBiii momasbIINii PO3BUTOK Teopid OymoBU
OPraHiYHUX CIOJIYK OTPUMAJA B IIPAILAX TOJIJIAHT-
cbkoro ximika §1. Baur-T'odda i ppaHIryspkoro
ximika #K.-A. Jle Bena. Ix BBaskaoTh 0CHOBOIIO-
JOKHUKAMU BUEHHS IIPO IIPOCTOPOBY OYAOBY
MOJIEKYJI OPTaHIUHUX PEUOBUH, 3aJEeKHICTH (i-
BUYHUX 1 XiMiUHUX BJIACTUBOCTEl PEUYOBUH Bif
PO3MiIlleHHA aTOMiB i 'pyIr aToMiB y mpocTopi. ¥
1874 p. BoHU BIIepIlle BCTAHOBUJIM, IO YOTUPU
3B’A3Ku aTromMa KapOoHy 3 iHIIMMH aToMaMu
CIIPsIMOBAHI BifJ IleHTpa TeTpaenpa, ae mepedyBae
ey aToM, OO0 Or0 BEpPIINH.

BaraTo BigKpuTTiB B opraHiuHiii ximii mos’si3a-
Hi 3 imenamMu ykpaincbKux yuenux — C. M. Pe-
dopmarcekoro, B. II. ABopcekoro, I. . T'opba-
yeBcbKoro, O. B. Borarcwkoro, I. K. MatmypeBu-
4ga, A. I. Kinpianosa Ta iH.

Teopisa OymoBU OpPraHiUYHUX CIOJYK 3aBASIKU
BUKOPUCTAHHIO CYUYaCHUX METO/iB JOCJiIKeHHSI
HEeBIIMHHO PO3BUBAaEThCsA. HuHi Bimomo, 1o Ha
BJIACTUBOCTI CIIOJIYK BILJIMBA€E HE JIUIIIE MOPALOK
PO3MiIIeHHA aTOMiB y MOJIEKYJIi, a i il reomeTpuy-
Ha (mpocTopoBa) (hopMa, POIIOMIJI €JeKTPOHIiB
Mi}K aTOMaMu, 3MiIlleHHA CHIIbHUX eJIEKTPOHHUX
map, iHimi ocob6amBOCTi eseKTpPoHHOI OymOoBU
MOJIEKYJI.

Izomepia. KosxHa peuoBuHA Ma€e CBOIO XiMiuHy
dopmyay. A uu Mmozke ogHa popMyJia Bigmosiga-
T ABOM ab0 TPHOM peuoBmHaAM? YUeHi IIe B ce-
penuni XIX cr. ganu cTBepAHY BiAIIOBigb Ha Iie
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sdanuTaudsg, a O. M. ByrsiepoB Ha migcTaBi cTBO-
peHoi Teopii OymOBM OpPraMivyHMX CIIOJNYK 3MIir
HOSCHUTH NIPUYNHY iCHYBAaHHSA TAKUX PEUYOBUH.

Bigomo, 1mio mammerusioBUiI eTep i eTaHOJ
MalTh OTHAKOBHI CKJal; XimiuHa (opmyaa
koxxHOI cnonyku — C,HgO. IIpore cTpykTypHI
dopMyaIU MOJEKYJI CIOJYK PidHi:

oA T
H—(ll—O—(F—H H—(ll—(ll—OH
H H HH

IVMEeTUIOBUNA eTrep €TaHOJI

AToMu B IumX MOJEKyJaX CHOJIyuyeHi B pisHil
nocaimoBHocTi. Ile 3ymoBJitoe HeomHAKOBI (hizmu-
Hi Ta XimiuHi BiacTmBOCTi cmoayk. {umerumio-
BUI eTep 3a 3BUUYAMHUX YMOB € ra3oM; TeMIepa-
Typa KHUOiHHA cHoJyKu crtaHoButh —23,7 °C.
Eramon — piguHa i3 TeMmMIepaTypoio KUIIiIHHA
+78,3 °C. ETep He B3aeMOJie 3 HATpPieM, a peak-
I[is eTUJIOBOTO CIUPTY i3 UM MeTaJioM Bim0y-
BAETHCSA JOCUTDH IHTEHCUBHO:

2C,H.,OH + 2Na — 2C,H,ONa + H,T.

Coayku, mo MarOTh OTHAKOBUM CKJAJ, ajie Pi3HY 0yT0BY
MOJIeKyJ, HA3MBAIOTh i3oMmepamu’, a ABMINE iCHyBaHHSA
TaKHX CIIOJIYK — i30Mepi€ro.

Isomepiro, 3yMOBJIEHY Pi3HOIO ITOCJIiTOBHICTIO
CIIOJIYUEeHHS aTOMiB Yy MOJIEKYJaX, a TaKOoXK Pis-
HUM IIOJIO}KEHHAM KpPaTHUX B3B’A3KiB y HUX,
Ha3WBAIOTH CMPYKMYPHOI, a TaKy, 110 3yMOBJIE-
Ha Pi3HUM PO3MIIIIeHHAM aTOMiB y IPOCTOpPi, —
npocmoposoio.

fABuine izomepii Bigkpus y 1823 p. mHimelsb-
kit ximik FO. JIi6ix. Isomepisa € oxuieto 3 mpu-
YMH Pi3HOMAaHITHOCTI Ta YMCEJILHOCTI OpraHiu-
HUX CIIOJIYK.

! TepMmiH mOXOAUTHL Bij IpellbKUX CJIiB isos — ogHaKoBUil, meros —
yacTUHA.
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HeBmoB3si Bu HaBUUTECH IepeaAdavaTy iCHYBaH-
Hs i30MepiB, BU3HAYATHU iX KiJIbKiCTh, CKJIAZATH
CTPYKTYPHI (opMysin iXHiX MOJEKyJ i Ha3BU
CIIOJNIYK.

BUCHOBKH

Teopid — cyKynHiCcTh y3araJbHIOBAJIbHHUX IOJIO-
JKeHb y Haylli, AKi BimoOpaskaroTh BiTHOIIEeHH i
3B AI3KHM MiK (paKTaMu, 00’€KTaMu, ABUIIAMH.

CTBOpeHHA Teopii 0yT0BH OPraHiYHUX CIOJIYK
CTaJI0 Ba'KJIUBUM €TAIIOM PO3BUTKY Ximii. 3rimHo 3
HEI0 aTOMM CIIOJIyYeHi B MOJIEKYJIaX y TIeBHil IOCJTi-
JOBHOCTi, 3a3HAIOTh B3A€EMHOTO BILJINBY, & BJIACTH-
BOCTi PeUYOBHUH 3aJI€:KATh Bil OyTOBM MOJIEKY.I.

Teopia 6ymoBU OPraHiYHUX PEUYOBUH Jaja 3MOTY
MOSICHUTH BJIACTHUBOCTi 6araThb0X OPraHiYHUX CIIO-
JYK, epeadaYyuT MOKJINBOCTI JOOYBAaHHA HOBHUX
PeJYoBMH.

Cooayku, mo MaloTh OJHAKOBHMIl CKJIAN, ajie
pisHy OymOoBY MOJIeKYyJ, HA3UBAKOTH i3oMepamMu, a
ABHUIIIE iCHYyBaHHA TAKUX CIIOJYK — i3oMepi€to.

?

9. LLlo Take Teopis i 9K ii cTBOPIOOTL? AK NepeBipsatoTb MPaBUbHICTb TEO-

pii?

10. FKi HayKoBI BIAKPWUTTS CNPUSIM CTBOPEHHIO TEOPIi BYA0BKU OpraHivyHmX
CMNONyK?

11. ChopmynitoriTe OCHOBHI MOMOXKEHHSA CTPYKTYPHOI Teopii 6yaoBKM opra-
HiYHMX CMONYK.

12. 3a matepianamu IHTepHETY abo iHWKX aKepen iHbopMadlii niarotymre
KOPOTKIi NOBIAOMNEHHSA NPO BYEHMX, IMEHA AKMUX 3rafjaHo B naparpaodi.

13. fKi cnonyku Ha3nBaloTb i3oMepamu?

14. 1o6epiTb KilbKa CNOBOCMOyYeHb A8 NPaBUIbLHOINO 3aKiHYEHHS
pedeHHs «ns Toro wo6 onucaty 6yA0BY MOSIEKYNIN OpraHivyHOi peyo-
BMHMW, NOTPIGHO 3HATU...»:

a) cKnag MONeKynu;
6) NOCNiAOBHICTb CMOMYY4EHHSA aTOMIB Y MOJIEKYNI;
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B) PO3MillleHHS aTOMiB Y MPOCTOPI;

r) TemnepaTtypu NiaBJfIEHHA | KUMiIHHA PEYOBUHMY;
I') XiMi4Hi BTaCTMBOCTi PEYOBUHMU;

[1) eNeKTpoHeratTMBHOCTI aTOMIB.

15. OxapaKTepu3ynTe XiMidHi 3B’93K1 B MOJIEKYJIax i3OMepiB — AUMETUIO-
BOrO eTepy i eTaHoNy. 3B’A30K MiXK SKMMM aTOMaMM B KOXHii MONEKyni
€ HanBiNbL NONAPHUM?

Gﬂ AONMUTINBKX \

Hwutra i gianbHictb 0. M. bytnepoBa

OnekcaHap Mwuxannosuy bytnepoB Ha-
poaunBcs y BepecHi 1828 p. B M. Huctononb
(KazaHcbKa rybepHis). Y outadi poku mam-
OyTHIN y4eHMH BMBYaAB OpPaHLy3bKYy W Hi-
MeLbKy MOBM, a 34006yBaloyu OCBITY Y
KasaHCbKOMY MaHCiOHi, 3aX0NMBCS XiMiYHK-
MW gocnigamu. Moro LikaBuau poCAMHHUIA
CBIT, KOMaxM, a TaKOX My3uKa. licnig naHcio-
Hy O. M. bytnepoB BCTynuB Yy riMHa3zito. BiH
HaB4YaBCs Ay»e fobpe, BiagaBaB nepesary
NPUPOAHUYMM HayKaM.

Y 1844 p. 0. M. bytnepoB BCTyNMB Ha

OnekcaHap NPUPOAHMYO-HAYKOBE BiaaineHHs GisnKo-ma-
Muxaitnosuy TemaTMyHoro dakynbretry Ka3aHcbKoro
Bytnepos YHIBEPCUTETY, CNOYaTKY — BifIbHUM Clyxayem

(1828—1886) (BiH Wwe 6yB HEMOBHOMITHIM), a 3a piK —

cTyaeHTom. B yHiBepcuTeTi BiH BUABUB He-
abuaKy o6aapoBaHicTb, peTesbHO roTyBaB i NPOBOAMUB XiMiYHi eKcrnepu-
MEHTH, 30KpEMa i BAOMA, LIiIKaBUBCSI HOBUMMW TEOPISIMM B XiMiYHIM HayL,.
3axonyYncb HaBKOMMLLHBOK NPUPOAOID, 3i6paB BEMKY KONEKLi0
MeTenuKiB. AunnomMHy po6oTy B yHiBepcuTteTi O. M. bytnepoBy aosesno-
Csl nMcaTtu He 3 Ximii (Moro HayKOBMM KepiBHUK NoixaB Ao MNetepbypra), a
3 6iosorii; Ti BiH NpucBaTMB dayHi BONro-ypanbCbKOro perioHy. Micns
3aKiH4eHHs KasaHcbKoro yHiBepcutety O. M. bytnepoB noyas
npawtoBaTv B HbOMYy BUKNagavyem.

Y 1851 p. O. M. bytnepoB 3axncTnuB mMarictepcbky agucepradito «[po
OKMCHEHHS OpraHivyHuX CronyK», y AKii cucrtemaTusyBaB BijOMi Ha TOW
yac AaHi Npo BiANOBIAHI peaKLuii, a TaKoX OKPECIMB MNepCrneKkTUBH
PO3BUTKY OpraHivHoi ximii. ¥ 1854 p., BxXe B MOCKOBCbKOMY YHIBEPCH-
TeTi, 3aXMCTUB [OKTOPCbKY AucepTauito «Mpo edipHi onii». Cnonyku
LIbOro TUMNYy BYEHUIM BUAINSB i3 POCANH POCIMCbKOI Gpnopu. j
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(y 1857 p. 0. M. bytnepoB ctaB npodecopoM ximii KazaHcbKoro yH}
BEpPCUTETY M HEBAOB3I MNOiXxaB Yy HAayKoBe BiApsAAKeHHA Ao 3axigHoi
€sponu. BiH npautoBaB y XiMiYHMX TabopaTopisax, 04ONOBAHUX Bifo-
MUMMU XiMiKaMU.

Micng nosBepHeHHA Ao KasaHi O. M. BytnepoB focsr 3Ha4HKUX yCnixiB y
ranysi opraHiyHoOro cMHTe3y. Y4eHu 4OCNiaMB HU3KY peaKLin 3a y4acTio
OpraHivyHMX CMONyK, yneplie CMHTE3YBaB LYyKPUCTY PEYOBUHY 3 GOpMYy-
noto CgH,,0¢.

O. M. bytnepoB BBaaB, O aTOMK B MOJIEKY/i BNNMBaOTb OANH Ha
0AHOro. BiH 6yB yneBHEHWH y TOMY, LLO 6€3 3HaHHSA 6YA0BU MOJIEKYN He
MOXHa CrporHo3yBaTh BJIACTUBOCTI pevyoBUHWU. Baxknunei npuHUUNK i
LiIKaBi JYMKM BYEHUIM BMKNAB Y KOHCMNEKTI CBOIX NIEKUIN, SKWUI BUAANU y
KazaHiy 1859 p.

Y 1861 p. 0. M. bytnepoB BUCTYNUB Ha 3’i34i MPUPOAOAOCNIAHUKIB i
NnikapiB y HimeubKoMy MicTi LLIneep 3 ponosiaato, B KM cbopmynioBan
OCHOBHIi TMOJIOXEHHSA CBOEi Teopii XiMiyHOT 6yaoBM pPEYOBWMHU. BiH
CTBEP/XKYBAB, L0 «XiMiYHa HaTypa CKNaAHOi YaCTUHKM BM3HAYaETbCS
HaTypoOlo eNeMeHTapHUX CKNaJ0BMX, iX KiNbKiCcTO i XiMiyHOWO 6ya0BOLO.
KOXHWM XiMiYHWI aToM, L0 BXOAMTb A0 CKNady Tina, 6epe y4acTb B MOro
YTBOPEHHI i i€ MEBHOI KiNbKICTIO XiMi4YHOI cnan (CNOPiIAHEHOCTI), WO
NOMy HanexuTb. Po3nogin Aii Takux cun npu3BoanTb A0 CMONYYEHHS
aTtoMiB y NeBHOMY NOPSAAKY, AKWUI g Ha3UBato XiMiYHOIO 6YA0BOIO».

Y 1862/63 HaB4YaNbHOMY poL,i CTyaeHTH Ka3zaHCbKOro yHiBepcute-
Ty Bnepuwe noyynu Ha nekuigx O. M. bytnepoBa, Wo «3 nornaay Ximiy-
HOi 6y1I0BM A1 KOXHOIO Tifla MOXXe iCHYyBaTH TiflbKM OAHa paLlioHanbHa
dopmyna, fKa BuUparkae woro 6yposy. Big
XiMi4yHOT OGyNOBM 3anexaTb peakKLii, oTKe,
3HalYM L0 3afeXKHICTb | BUpaxKatoun dop-
Mynoto 6yaoBYy, MW BMpaXKaemMo BCi Ti nepe-
TBOPEHHS, AKMUX PEe4YOBMHA MOXe 3a3HaBa-
Tn». TeopeTUyHUn OOPOBOK y4eHoro 6yB
NoKNafeHnn B OCHOBY Nigpy4yHunKa «BcTyn o
NMOBHOIO BWMBYEHHS OPraHiyHoi Ximii». Lo
KHUTY Oyn0 nepeknageHo KiflbKoma €Bpo-
NEeMCbKMMU MOBaMMU.

Ha nigctasi Teopii XimiyHOi 6ynoBwM
0. M. bytnepoBy BAanocs NOSACHUTK i Nia-
TBEPAUTU EKCNEPUMEHTANbHUM LWIAXOM
ABuULLE i3oMepil. Nam STHIK

A. 1. Mengenees sBaxas O. M. bymepo- g . ByTnepoBy
@OAHMM i3 BUBHAYHUX POCINCbKUX YYEHUX. B KasaHi j

Man. 1.
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@ noro nogaHHam y 1868 p. O. M. bytne-
poBa 6yno o6paHO Ha nocagy npodecopa
Kadeapu opraHiyHoi ximii MeTepbyp3bKoro
YHiBEpPCUTETY. 3rodoM y4eHUN cTaB akaje-
Mikom [MeTepbyp3bKoi akaeMii Hayk.

0. M. bytnepoB 3acHyBaB LWKOMY poO-
CiMCbKMX XiMiKiB. [lig MOro KepiBHULTBOM
npautoBanu BigomMi B4eHi — B. B. MapkoB-
HWKoB, 0. M. 3anues, 0. H. lNonos, 0. €. ®a-

WE R A R O

. . AJERCAHPA
BOPCbKWK Ta IH. M AIOOBI A
Ha yecTb O. M. ByTiepoBa cnopymxeHo BYTTEPOBA

nam’atHuk y KaszaHni (man. 1), Ha3BaHO
BYMLIO B LibOMY MicTi (Man. 2), a Takox  Man. 2.

ByAMLi B MockBi, CaHkT-TleTep6ypsi, MemopianbHa aowka
Kuesi Ha Bynuui BytnepoBa

K B KasaHi j

XiMiYHUM 3B'A30K
B OpraHi4YHMUX cnosyKax

Martepian naparpacda gonomMmoxxe Bam:

> 3’'acyBaTtu, aKi TUNK XiMIYHOTO 3B’A3KY peanisyloTbCs
B OpraHiyH1X cnonykax;

» [i3HATUCS NPO OCHOBHI XapPaKTePUCTUKN KOBaNEHT-
HOro 3B’A3KY.

Bupuaroun ximiro, B O3HAMOMUJINCS 3 HOH-
HUM, KOBaJEHTHUM, BOJHEBUM, MeTaJiuHUM
3B’ a3KoM. Ilepiiri Tpu TUIN 3B’ A3KY TPAILISAIOTh-
cA B opramiuHmx cmoaykax. Cepen HuUxX Haii-
OiJbII MOIMMpPEHHUII KOBaJeHTHUHN 3B’ SA30K,
OCKiJIBbKU MaliiKe BCi OpraHiuHi CIIOJyKHU CKJIamga-
IOTBCA 3 MOJIEKYJI, & ATOMU B HUX CIIOJYYaIOThC
caMe TaKUM 3B’ A3KOM.

KoBaxenTHuii 38’ 130K. 3B’ A30K I[LOTO TUITY BU-
HUKAa€E MiK IBOMAa aTOMaMM BHACITOK YTBOPEHHS
onHiel ab0 KiJIbKOX CHiJIBHUX €JIEKTPOHHUX IIap
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3a paxXyHOK HecIlapeHHUX eJleKTpoHis'. KosaeHT-
HUN 3B’sI30K XapaKTepUsyIOTh, YKa3yUu HOTO
KpaTHiCcTb, MOBXKUHY, €HEpTriio, HaIpaBJIEeHICTbh,
MOJISIPHICTh UM HEIOJAPHICTb, CIIOCIO IIeperpu-
BaHHS opOiTajell i3 HecllapeHNIMU eJIeKTPOHAMMU.

Kpamuicmv 36’a3ky. Bimomo, 1m0 KpaTHICTD
KOBAJIEHTHOI'O 3B’ A3KY BU3HAUYAETHCA KiIbKiCTIO
CIILJIbHUX €JIEKTPOHHUX IIap MisK aToMaMu. ATOM
Kap6Gony B opraHiuHMX CIIOJIYyKaX YOTHPUBA-
JeHTHui. BiH Moke yTBOpioBaTU IIPOCTi 3B’sA3-
KU, oAWH abo JBa MOABiWHI 3B’A3KM, a TAKOXK
MOTPiHUN 3B’ A30K.

P fKi 3B’A3KK YTBOPIOIOTH 3 iHIIMMHK aTOMaMU
arom l'igporeny, arom Okcureny?

Ilepexpueannsa opbimanei npu ymeopenHi
K06a1eHmHo20 36’a3Kky. PopMyBaHHIO CIiTBHOI
eJIEKTPOHHOI ITapy IIepeaye mepeKkpuBaHHa opoi-
Tajel, y AKUX mepeOdyBalOTh HecIlapeHi eJIeKTPo-
HU. [CHYIOTH IBa BapiaHTU mepeKpPUBaHHA:

1. YTBOpIOETHCA OAHA CIIiJIbHA OiJAHKA 0pOi-
Tajeii, AKY IepeTUHAaE JiHid, 1110 3’eJHYE IIeHTPU
aromiB. Takuii KOBaJIeHTHU 3B’ A30K HA3WBAIOTH
G-36’A3KOM.

2. YTBOPIOIOTHCSA ABi CcIiibHI AiaaHKy opbira-
Jel, po3MilleHi cuMeTpUYHO II0 PidHi GOKU Bif
yrasanoi ginii. Ille — m-368’230kK.

IlepekpuBaHHs ABOX S-opbiTajieil BimOyBaeTh-
cdA B MoJeKkyJi BogHio H,

S S

s-opbiTaJi Ta p-opbiTasi — B MOJIeKYJIi rimporen
xaopuny HCI:
S p

! THOMi KOBAJIEHTHMH 3B’ A30K YTBOPIOETHCA BHACITOK IIePEXONy «HEIO-
IiJIeHOI» eJIEKTPOHHOI Iapu OJJHOT'0 aToMa Yy BiJibHY opbiTans inioro (§ 33).
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AToMu B UX MOJEKYJaX CIOJy4YeHi IPOCTUMU
3B’sa3kamu. lle — 6-3B’A3KU.

Y moserkyai kucHio O, € TTOABIHIHUNI 3B’ SA30K.
IBi p-opbiTasi nBox aromiB OKcuUTreHy mepeKpu-
BAIOTHCS 3 YTBOPEHHAM G-3B’ A3KY

> >

a nBi igmmi p-opbitami — iHakiie, 3 yTBOPEeHHAM
T-3B’A3KY:

p

p p

CyTb nepekpuBaHHs opbiTaseir aromiB Kap6o-
HY B MOJIEKYJaX OPTaHiYHUX CIOJYK € TaKOI0
camoio. lleaki yTouHeHHs OyayTh 3po0JjeHi B
HacTymHOMY Iaparpadi.

OT:xe, IPOCTUH 3B’ I30K 3aBXKIH € G-3B’ I3KOM,
MOABIHUI CKJIamaeThed i3 o- i m-3B asky. oxa-
MO, IITO CKJIQAOBi moTpiiiHOro 3B’A3KYy — G-3B -
30K 1 1Ba m-3B’A3KU.

XapaxkTepusyoun KOBaJeHTHUH 3B’ A30K, OIle-
PYIOTh IOHATTAM «eJeKTPOHHA T'ycTHHA». VIoro
3micT moB’s3aHMiT 3 iMOBipHiCTIO Iepe0yBaHHSA
eJIeKTPOHA B PiBHUX TOUKaX Ipoctopy. OueBum-
HO, II0 B JUJIAHKAX IEepeKpPUBaHHA opOiTasiei
eJIeKTPOHHA I'yCTUHA € HaWBUIIOIO.

Hoeixwcuna 36’a3rxy. Bincranp Mik meHTpamu
CIIOJIyUYeHUX aTOMiB Ha3WBaIOTh JOBKMHOIO KOBa-
JeHTHOro 3B’A3KYy. [ad Toro mio6 yTBOpPHUBCA
T-3B’A30K, aTOMaM HEOOXiqHO OJIM)KUe «IigifATH»
OOUH [0 OJHOIO, HijK AJIA YTBOPEHHSA G-3B’SA3KY.
Tomy moaBifiHuii 3B’A30K BUABJIAETHCA KOPOT-
UM 3a mpoctuii (Tabi. 1). [loB:KuHa TOTPiiiHOTO
3B’A3KY II[e MeHIIIAa.
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Tabruus 1

XapakTepuctTuku 3B’ sI3KiB Misk atomamu Kapoony
B JeAKUX MOJIEKyJdax

3r’a30k | Mosekyna | /[lopskuHa 3B’ A3KYy, Eneprisa 38’a3ky,
HM k/JlsK/Moub
C-C H;C-CH; 0,154 331
C=C H,C=CH, 0,134 592
Cc=C HC=CH 0,120 814

Enepzia 36’a3ky. Bam Bimomo, 1o mix uac
YTBOPEHHA XiMiuHOTO 3B’A3KY €Hepris Bumi-
JSIETHCA, & IPU WOTO PYWHYBaHHI — MOTJIWHA-
e€ThcA. 3a eHepriio KOBaJIeHTHOTO 3B’ A3KY HPUA-
MaTh TaKy, AKY MOOTPiOHO BUTPATUTH, II0O
posipsatu 6 - 10% (To6To 1 Moab) 3B’A3KiB Mimk
aromMmamMu. 3pO3yMijo, IO po3’€mHATH OLHY
CITIJILHY Mapy eJIEKTPOHIB JIeriiie, HidK ABi, a 1Bi —
Jeriie, HixK Tpu. Tomy 38’30k C—C mae HaliMeH-
my enepriro, C=C — 6inapmy, a C=C — maiibiab-
mry (Tabu. 1).

Taki cami BUCHOBKM MOXKHA 3POOUTHU i IOZO0
3B’askiB C—0 i C=0.

HoBememo, 1110 G-3B’S30K i 7M-3B’s80K MAaioOTh
pisuy enepriro. IToasitinuii 38’130k C=C 3 eHep-
riero 592 kJ[;K/MO0Jb CKJIafaeThCcA i3 G-3B’A3KY,
mo mae emepriio 331 kI[»K/MoJb, i T-3B’A3KY.
3Bifcu eHeprisa T-3B’A3KY CTaHOBUTH 592 — 331 =
= 261 x]II>x/MOIb.

Temep 00YMCINMO €HEPTrilo IMOTPiHOro 3B’ 13-
Ky C=C. Ockinmbku BiH CKJIQZAEThCI 3 OJHOTO
0-3B’SBKY i IBOX T-3B’A3KiB, TO 1Oro eHeprisa Mae
mopiBHioBatu 331 + 2 - 261 = 853 r]['x/MOJIb.
Hasenene B Tabuumi 1 sHaueHHA TPOXU MEHIIIE
3HalaeHoro. 3ailicHeHI HaMU PO3PaXyHKU € CIIPO-
meHuMu (He BpaxoBaHO, HATIPUKJIAL, 1110 eHepris
KOBaJIEHTHOTO 3B’SI3KY B3aJI€KHUTh BiJl OTOUEHHS
CIHOJIYYEeHUX aTOMiB iHIITUMY aTOMaMu).

3a3Buyail UM MEHIIa JOBKUHA KOBAJEHTHOTO
3B A3KY, TUM OiJIbIlIa Ooro eHepris.
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IHonapnicmv 36’asky. Taka BiacTuBicTb
KOBAJIEHTHOT'O 3B’fBKY IIOB’sI3aHA 3 €JIEKTPOHEe-
raTUBHICTIO aTOMiB. 3B’A30K MiK OJHAKOBUMU
aToMaMU € HeIOJISIPHUM, a MijK Pi3HUMU — HAK
MIPaBUJIO, TOJAPHUM. Y APYroMy BUMIAAKY OJHA
YU KiJIbKa CHIJIbHUX eJIEKTPOHHUX Tap 3MilleHi
Io aToMa OiJIbII eJIeKTPOHEraTUBHOTO €JIeMEHTA.
Bin oTpuMye uacTKOBUM HeraTuBHUM 3apaz (0—),
a iHIUH# aToOM — YaCTKOBUI MO3UTUBHUI 3apAm
(6+). HampsaMoK 3MiIeHHsa eJIeKTPOHHOI mapw,
TOOTO €JIEKTPOHHOI I'yCTUHU, MOKA3YIOTh CTPiJ-

KOIo:
H H
[5+ 5 |
H—(ll— Cl H—(IJ —Cl
H H

IIpocmoposea nanpamnenicmv 36’a3xy. Ha-
IPAMOK KOBaJIEHTHOTO 3B’ A3KY 30iraeTbcs 3 mps-
MO0, III0 3’€AHY€ IeHTpu aToMmiB. Ila mpama
IepeTUHAaE CHiJIbHY IIJIAHKY opbiTajeil 3 ejek-
TPOHAMHU, AKi 3a0e3IeUyI0Th 6-3B’ sI30K.

dAxio aTom yTBOpIOE KilbKa G-3B’s3KiB, TO
BigmoBigui opbOiTasi HampaMeHi y mpocTopi mifg
IeBHUMHU KyTaMu onHa 10 ogHoi. Tak, y MoJIeKy-
ai ciprkoBoxguio H,S € nBa mpocti KoBajsieHTHi
3B’A3KMU. ¥ HUX 0epyTh ydacTh JBa HecIlapeHi
eneKkTporu aroma Cyabdypy, 110 1epedyBaoTh y
p-opbitanax. Opbitaai poro TUNy 3opieHTOBaHL
B3IIOBXK ocell KoopauHAT. Ile 3yMoBIIO€E BiiIIOBi -
He posMimeHHA aToMmiB l'igporeHy mromo aroma
Cyasdypy:

H-S
H

IIpo mampsamienicTh xXimMiuHmx 3B’sS3KiB 3a
yuacTio aTromiB Kap6oHy iTMEThCA B HACTYITHO-
my naparpadi.

Mounuit 38’ 430K. Opra"giuHux CIOJIYK, AKi
CKJIaalThed 3 OHIB, Ay:Ke MaJso. Ile mepeBak-
HO coai. YacrtumHa iX yTBOpeHa KapOOHOBUMU
Kucaoramu. Ilpukigagu GopmMysa ImuUX COJIeH:
CH;COONH,, (HCOO),Ca.
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MouuuM 3B A3KOM, AK BaM BijoMO, CIOIyda-
IOThCA WOHM 3 MPOTUJIECKHUMHU 3apsamaMu; BiH €
JTOCUTH MiITHUM.

Boguesuii 38’a30k. Ileii Tun ximiumoro 3B’ a3-
Ky peajidyeTbCs MiK MOJIEKYyJIaMU, B AKUX
aromu l'imporeHy cnoJy4ueHi 3 aToMmaMu HaleJek-
TPOHETaTUBHIINUX ejgeMeHTiB (Payopy, Okcure-
my, Hitporeny). Bu 3HaeTe, 1110 BogHEBi 3B’ I3KU
icHYIOTH MisK MOJIEKYJIaMU BOAMU, CIIUPTY, OIITO-
BOI KHCJIOTH, a TAKOK Mi’K MOJIEKYJIOIO BOAU Ta
MOJIEKYJIOIO Oy/Ib-sIKOI 3 HAa3BaHUX CIIOJYK Y BOJ-
HOMY posumHi'. Xoua BogHeBUl 3B’ 430K 3HAUHO
cJIa0Inmnii 3a KOBAJIEHTHU 1 HOHMHU, BiH icTOTHO
BILIMBa€e Ha (Pi3WUHI BJIACTHUBOCTI pPEYOBUH. Y
HacTymHUX naparpadax 0ye posTJIsHYTO BOJHE-
Bi 3B’A8KHM y cmnuprax, KapOOHOBUX KMCJIOTaX,
IeAKUX I1HIIUX OPTaHIiYHUX CIOJYKaX. ¥ KaXKeMo
TaKO0’K Ha BaXKJIUBY POJb ITUX 3B’ A3KiB y hopMy-
BaHHI 0co06JuBOI OymoBM MOJEKyJs OinkiB i
HYKJEIHOBUX KHUCJIOT.

BUCHOBKH

Jl7is opraHiYHUX CIOJYK XapaKTepPHHM € KOBa-
JeHTHUH 3B’A30K. BiH yTBOpPIOETHCA BHACITIZOK
00’cTHAHHSA HeCIIapeHUX eJIeKTPOHIB Pi3HUX aTOMIB
Y CHiJIbHI eJIeKTPOHHI Imapmu.

KoBasieHTHMIT 3B’A30K XapaKTepU3YIOTh MEBHA
eHeprisa, JoBKHUHA, HANPAMJIEHICTh, KPAaTHiCTBD,
MOJIAPHICTH, 4 TAKOK CIIOCi0 MepeKpuBaHHA OpOi-
TaJieil aTOMiB, y AKUX MIiCTATHCSA HecHmapeHi exek-
TPOHH.

IIpocTHii KOBaJeHTHUI 3B’A30K € G-3B’I3KOM,
MOABiHUI 3B’ A30K CKJIATa€THC i3 O- i T-3B’A3KY, a
nmoTpiiiHMil — i3 ©-3B’A3KYy i ABOX T-3B’A3KiB.
0-3B’A30K MinHimui 3a N-3B’A30K. JloBikmHA
IIPOCTOTO 3B’A3KY € HAaWOiJBIIOW, a MOTPIHHOTO —
HaWMEeHIIIOO0.

! HagBHiCTD IIHOTO 3B’A3KY MiXK aToMaMM’ IO3HAYAIOTH TPHOMA KpAall-
KaMu.
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WonHwuii 3B’I30K peaii3yeTbcsA B COJIAX OPraHiu-
HHUX KHCJIOT, 2 BOTHEeBHUIi — y CIUPTaX, KaPOOHOBHX
KHCJIOTaX.

16. MNoSACHITb, 1K YTBOPIOETLCH KOBANIEHTHUI 3B’1I30K MiXK IBOMa aToMamMu.

17. Ha3BiTb OCHOBHI XapaKTePUCTUKM KOBANIEHTHOIO 3B’A3KY.

18. OxapaKTepuaynTe NpocTum, NOABIMHUM | NOTPIMHUIA KOBANIEHTHI 3B’A3-
KW, HaBediTb NPUKNaan BignoBiAHMX MONEKYN HeoOPraHiYHMX CrOyK.

19. FK 3MiHIOOTbCS EHEPrid | JOBXKMHA KOBANIEHTHOIO 3B’A3KY 3 MNiABULLIEH-
HAM MOro KpaTHOCTI? Bignosiab 06rpyHTYyMTE.

20. BusHauTe BHECOK [BOX T-3B’A3KIB B €HepPrito NoTpinHoro 3s’a3ky C=C
y monekyni C,H,. CKopuctantecb faHumu Tabaumui 1.

21. lMonsipHicTb AKOro 3B’A3KY Hanbinblua, a AKoro — HanmeHwa: C—Cl,
C-0,C-F C-S7?

22. Cepen yKadaHux CMNOSiyK BMOGEPITb Ti, Y AKMX peani3yeTbCsqd MOHHWUM
3B’A30K: X/IOpOMETaH, TiaporeH XxAopuia, Kasnblih x1opuia, ouTtoBa
KWCoTa, HaTpin aueTaT, eTaHos.

23. Yum Biapi3HAETLCH BOAHEBMIM 3B’A30K Bif KOBaNEHTHOro? 306pasiTb
KpanKamu MOXJ/TMBI BOOHEBI 3B’A3KKN MiXK MOJIEKy/TaMM BOAM | METAHONY.
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po3aia

Byraesoani

IMe#t posminm mpmcBAYEeHWN BYTJIEBOAHAM —
cuoaykam Kapb6ory 3 Iizporemom. Ha mamriit
ILJIaHEeTi icHye ay»Ke 6araTo TaKuX CIIOJYK; BOHU
MiCTATHCA B IPUPOIHOMY rasi, HadTi.
ByraeBogui HeoOXigHI JI0ACTBY — iX BUKOPU-
CTOBYIOTh SIK IAJIUBO i majbHe. BOHU CIyTyIOTH
CUPOBUHOIO JJIA JOOYBaHHA IOJieTUIEHY, I'YMU,
iHIIUX CHOJIYK i MaTepiajis.
ByrueBonHi € hyHzameHTOM OpraHiuHoi ximii.
Oxue 3 osHaueHb IIiel raaysi ximiuxHol HayKu
Take: opeaHiuna ximis — Xximis eyzne600Hi8 ma
ix noxidHux. IToxXigHUMHK HA3UBAIOTh IPOAYKTH
saMmimieHHA artomiB IimporeHy B MoOJIeKyJax
BYIJIEBOAHIB Ha aTOMM iHINKUX eJeMeHTiB abo
rpynu atomiB (—OH, —COOH, —NH,, Ta in.).
Byraesomui 3aI‘aJI'BHa dopmyaa Byraesoguis — C,H,,. 3a-
C,H, JIeKHO B}’,IL 63:;(031/1 K&}pﬁOHOBOI‘o JIAHITIOTa Ta 0Cc00-
JUBOCTel 3B’A3KY MisK aromamu KapOoHy ByTJie-
BOJHI MOAiNAIOTE Ha KijbKa rpy1 (cxemu 3, 4).

Cxema 3
Kaacudikaiia ByrieBoaHiB 3a 0y10BOI0 KapOOHOBOTO JIAHI[IOTA
BYTNMEBOAHI
y .
Aumknivuit LmKnivHi

H

|;I I;I H\ H H\c’c\\C/H
H-C-C-H ,C=C_ I I

II'I II-I H H H/C\(I://C\H

H

! JIiTepa a Ha IIOYaTKYy CJIOBa O3HAYa€ 3allepeueHHA.
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Cxema 4
Kaacudikanis Byriaesognis
3a 0cO0JIUBOCTAMM 3B’A3KY Misk aTromamu Kapoony

BYIMEBOAHI
HacuuyeHi HeHnacuueHi ApomaTtuyHi
ANKaHu Linknoankanu AnKeHu ANKiHW ApeHu
WK H !
11 -C-C- H H H~e”Yc-H
H-G-G-H : g g : H:C=C:H H-c=C-H ﬁ g
H H Rl H- ~c? ~H
H H 1
H

MpocTopoBa 6ynoBa
MOJIEKYN BYrneBOAHIB

Martepian naparpada gonomoxke Bam:

» npuragatv npocTopoBy 6yL0BY MOMEKY AEAKMX
BYIMEBOHIB;

> chopMyBaTh YABIIEHHSA NPO ri6pUAN3aLIto aTOMHMX
op6iTanen;

> MOrMUBUTM CBOI 3HAHHS NPO G-3B’A30K i T-3B’A30K,;

> [i3HaTMCs NPo KoHdopMaLLii MOMEKyI.

Y 9 Kiaci B JOKJIQLHO BUBYAJIY HABAKJINBI-
mri ByryeBogui — metan CHy, etunen C,H, (inmma
Ha3Ba — ereH), anermiaeH C,H, (etun). ¥ moJe-
KyJIi MeTaHy BCi aTOMU CIOJIyYeHi JIUIIe ITPOCTU-
MU 3B’s3KaMM, V¥ MOJIEKYJIi eTeHy € IOABiAHMI
3B’fA30K, a B MOJIEKYJIi eTUHY — MOTPiliHu’iA.

P 300pasiTh CTPYKTYPHI (GopMyaum MOJEKY.JI
MeTaHy, eTeHy i eTuHY.

Mosekysna MeTaHny Mae TeTpaegpudyHy OyZOBY,
B MOJIEKYJIi eTeHy BCi aTroMu 1epedyBaroTh B OJHiHA
IJIOIIWHI, a eTUHY — Ha OgHi JiHii (may. 3).
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Man. 3. J <

KynectepHeBi
Mopesni MoneKyn CH, CoHy C,H,
z4 BynoBa moaexynu merany. I'iopumusa-

mia opOirtaseii. 30BHIIIHI €JeKTPOHU B
iBosboBanomy aTomi Kapbony posamilrieHi B

pdl 2s- 1 2p-opbitanax. Bam Bizomo, 110 s-0p6i-

1Y y Tajgb € chepuyHOIO, a p-opbiTasi — raHTe-

B 3 q’s JeToNiOHUMM, 30Pi€EHTOBAHUMHU Y TPBHOX

X : B3AaEMHO IEPIEHAUKYIAPHUX HAIPAMax
p Y3IOBIK OCeli x, Y, z (May. 4).

Man. 4. B opraHiyHux cnosykax atom Kap6oHy 40Tupu-

2s-OpGiTtanb BaJIeHTHMH. Heob6XigqHow yMOBOI A/ LibOro €

i TpM 2p-opGitani nepexig atoma y 36yA)KeHuii cTaH. YHacnigok

nepemiljeHHs1 2s-e/IeKTPOHa y BaKaHTHYy 2p-op6i-
Tasb yCi YOTUPU €/IeKTPOHU 30BHILUHLOIO eHepre-
THUYHOIO PiBHS CTalOTh HECNapeHUMMU:
C > C*
...2s%2p%? - ...2s'2p°

2p 2p
25/_\ 2s
. -
OCHOBHMI CTaH “'36y,q»(eth cTaH
EHeprisi, sKa BUTpaYyaeTbCs Ha Takuin nepexis,

KOMIEHCYETbCS EHeprielo, Wo BUAINSETLCA Nig Yac
yTBOpPEeHHs1 aToMomM Kap6oHy KoBa/leHTHMX 3B’I3KiB.

Y monexymi merany CH, arom Kap6ony cmo-
JAyuyeHuit i3 vorupma atomamu l'imporeny. B
yrBopeHnHi 3B’s3KiB C—H 6epyTh yuacTh 4OTHUPH
HecIlapeHi e1eKTpoHU 30yaKeHoro aroma Kapoo-
HY — OJUH $-eJIeKTPOH i Tpu p-enekTponu. Kora-
JIEHTHU 3B’sI30K 3a y4YAaCTIO S-€JIEKTPOHA aToMa
Kapb6ouy mae BifpisusaTucs Big 38 sa3KiB 3a yua-
cTIO p-eneKTpoHiB. IIpore B pesysbTaTi moci-
IKeHb yueHi 3’sicyBajiu, 110 Bci 38 sa3ku C—H y
MOJIEKYJIi MeTaHy pPiBHOIIIHHi: Ha pyHHYyBaHHA
KOJKHOTO 3B’ SIBKY BUTPAUAETHCS OJHAKOBA KiJb-
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KicTb eHeprii. Ile MoKJIMBO, AKIO IIPU YTBOPEH-
=i mosekynu CH, (38 aTomiB) eHeprii s-eJTeKTPOHA
i p-emekTpoHiB aTroma KapboHY BUPiBHIOIOTHCS, a
ixHi opbiTaJi HaOyBaOTh OJHAKOBOI (hopMHU i po3-
MiITyIOTBCA Ha MaKCUMAJIbHIN Ta OMHAKOBiH Bij-
maJii ogHa Big omHOI.

IIpouec BUPiBHIOBAHHS €JIEKTPOHIB 3a €eHEPri€ro, a IXHiX
opoOirtaJeii 3a GopMoOIO i pO3MIlIIEHHSIM Yy ITPOCTOPi HA3UBA-
I0Th 2ibpudusayiero.

Y wmosekysi MmeraHy sMmiHeHi, abo ziopuodri,
opbiTasi marTs GopmMy 06’€MHOI HECUMETPUUHOI
Bicimikm (€ )(3 ). Boru 3opieHTOBaHi OfHA 111010

oxuoi mig kyramu 109° 28', To6To vy HampAMKax
BiJ IleHTpa TeTpaenpa a0 oro BepiiuH (MaJj. 5, a).
ITosHaueHHA KOKHOI TaKkoi opbiTamxi — sp®; BoHO
CKJIaIAa€ThCA 3 MO3HAUEHb BUXITHUX opbiTasein
Ta iX Kinbkocti. Ile#t Tun ribpuamsaiii Ha3uBa-
I0Th sp®-Tibpuausaniero.

VY MoseKy.Ii MeTaHy 4oTHpPH Sp*-opbiTani aToma
Kap6ony mepekpuBaThCs i3 s-opOiTasaMu aToMiB
Tigporeny (mai. 5, 6). Tomy MoJIeKyJia METaHY MAa€
dopmy Terpaempa; y HOro meHTPi PO3MIIeHUHR
arom Kapb6ony, a y Bepmmaax — atomu [igporeny.

Man. 5.
sp3-Op6itani
atoma KapG6oHy (a)
i 0-3B’A3KKN

B MOJeKyni
MeTaHy (6) a 6

BymoBa moaekysa romosioriB merany. Kosa-
JIeHTHi 3B’ aA3KU B MoJiekyJai erany C,H, yTBOpPIO-
IOThCSA 32 PaXyHOK IepeKpuBaHHA sp’-opbiTaseit
nBox atomiB KapOomy omHa 3 ogHOIO i 3 s-opbiTa-
asvu atromiB I'igporeny.
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LlikaBo 3HaTH
CTpyKTypHi
(popmynan
MOJIEKY.JI
aJKaHiB iHoO1
300paskaioTh,
IIOKAa3yI0un
JnIIe 3B’ A3KU
Mix aToMaMu
Kapb6ony:
N

(mponan).

Man. 6.

Cxema yTBOpPEHHS
sp?op6itaneii

B atomi Kap6GoHy

Man. 7.
3B'A3KHU

B MONeKyni
eTeHy

30

» 3006pasiTs y 3ommuTi 6yI0BY MOJEKYJIH €TaHy
(3a 3paskoM MaJIIOHKA 5, 0).

Y MojseKyJax iHIINX aJKaHiB 3B A3KH MixK
aromamu KapOoHy TaKOX peasidyioThCs BHACTI-
IOK TepeKpHUBaHHA ixHiIX sp’-opbitaneii. Tomy
KapOOHOBi JIAHIIOTM B HHUX 3UI3aronomioHi, a
KyTH Ha BCiX mingHKax JiamaHol JIiHil cTaHOB-
aare 109° 28':

H, CH, CH,
S NN N
CH; CH, CH, CH,

Bynora mosexkymnau ereny. ¥ mosneryni H,C=CH,
KoxkHHuM aroM KapOoHy cmosiydyaeThbCA 3 iHIITUM
aromoM Kap6omy i nBoma atromamu Iizporeny. I3
Moro 4oTUPLOX opbiTajeit, y AKuX mepedyBae 1o
OJHOMY 30BHIIITHBOMY €JI€KTPOHY, JIUIIIE TPU —
s-opbiTansb i [Bi p-opbiTasi — 3a3HAIOTH Ti6pUAN-
samii (man. 6). Tpu yTBopeHi sp*-op6iTasti posmi-
mryiorbesa mix xkyramm 120°. OgHa 3 HUX Iepe-
KPHBAETHCA 3 TAKOIO CAMOIO OPOiTajIio iHIIIOro
aroma Kap6ony, a nBi — i3 s-opbiTajxsaMu IBOX
aromis I'izporeny (maj. 7). Mixk mumMu aromamMu
YTBOPIOIOTLCA G-3B’ IBKU.

b
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Tpera p-opbiTanb KosKHOTO aToma KapOoHy
3aJIMIIaeEThbcs HedaMiHHOI0. Taki opbiTasi posmi-
IIeHi MePIeHINKYJIAPHO A0 TriopuaHuX opodiTaiei
i mepeKpuBaIOThCA Ha IBOX HiMIAHKAX — HaM i mifg
gimiero, sxa 3’emHye mMeHTpu atomiB Kapbory
(maz. 7). ¥ pesysbTaTi MidK IIMMU aTOMaMU yTBO-
PIOETHCA I1ie if T-3B’ A30K.

OT:ke, TOABifiHUIT 3B’SI30K y MOJIEKYJi eTeHy
CKJIAAE€ThCA i3 6-3B’A3KY 1 ©-3B’ABKY:

H\‘7 n 6/I‘I
g%

ITenTpu Bcix aToMiB MOJIEKYJIM eTeHYy mepe0dyBa-
IOTHh B OHiN IJIOIWHI.

Y MoJieKkyJIi eTeHy BificTaHb MiK I[eHTPaMU
aromiB KapOoHy MeHIIa, Hi’K y MOJIEKYJIi eTaHy
(n-3B’A30K HaUe «CTATYE» aTOMU).

P IlopiBHAliTe OOBMKUHY Ta eHEprilo 3B’SI3KiB
mixk aromamu KapOoHY B MoOJIeKyJIaX eTaHy #
eTeHy 3a JaHNMU, HaBegeHuMu B Tabauiri 1.

HaBkoso 7m-3B’s3Ky HeMOKJuBe oOepTaHHA
rpyn atromiB CH, (BigminHiCTS Bif 6-3B’A3KY MixK
aromamu Kap6ony B mosekysi eramy C,Hg). ¥V
IbOMY MOJKHA IIepPeKOHATHCSA, BUKOPUCTABIIU
KyJiecTeps;KHEeBY MOJEe/JIb MOJIEKYJIN eTeHY.

BynoBa moaekyau etuny. ¥ moneryai HC=CH
Ko:kHUM arom KapOoHy yTBOpIOE OBa G-3B’ABKU.
YV Hux 0epyTh y4acThb S-eJIEKTPOH i p-eJIeKTPOH.
Opbitaai MuxX eJIeKTPOHiB 3a3HAIOTh IiOpumu3a-
ii i mepeTBOPIOIOTHCA HA ABi ribpuaHi sp-opbi-
TaJi, SKi po3MIIIYyIOThCSA Y MPOCTOPIi IIi KyTOM
180° (mas. 8). OgHa 3 HUX TEPEKPUBAETHCA i3
s-opoOitanmaio aroma I'izporeny, a gpyra — 3
ribpugHOo0 opbiTasiro imimoro aroma KapOGoHy
(man. 9). Ileutpu Bcix atomiB mosaeryau C,H,
poamimnieHi Ha TpAMil Jrinii.

s
Man. 8. ﬁ

Cxema YTBOPEHHS 7 B s = sp%
sp-op6iTanei V

B atomi KapGoHy 180°
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Man. 9. 4 F
3B’A3KM -
B MONEKYy/i eTUHY

ITami gBa p-eJIeKTPOHU KOYKHOTO aToMa Kap-
6oHy 6epyTh yuacTb B YTBOPEHHI ABOX 7T-3B A3~
KiB. IxHi p-opbiTaysi momapHO IepeKpPUBAIOTH-
cda. JlinaHKU MepeKpWBaAHHA IuX opbiTaaeint
mepeOyBalOTh 1034 JiHi€0, dKa 3’€QHYE IleH-
TPU aTOMiB.

Orixe, TOTPIAHNNA 3B’A30K Yy MOJIEKYJL €THUHY
CKJIQJIAETHCSA 3 OJJHOTO G-3B’A3KY 1 IBOX 7-3B’ A3KiB:
n
H2C%C<H

I3 BuUKIIameHOro MAaTepiajay MOKHaA 3POOUTU
TaKW# BUCHOBOK: mun zibpudusayii opoimaJeii
amoma Kapbony eusnauae npocmopogy 0yodosy
MOJeKYNU 8Y2/1e600H10.

Koundopmanii moaexkya. 'pynu aTomis y moJie-
KyJaxX eTaHy Ta iHIIUX BYTIJIEBOAHIB MOXKYThb
obepraTucs HaBKOJIO ITPOCTUX 3B’ s3KiB (0-3B’A3-
KiB). Taki MojeKysu MOCTIiAHO 3MiHIOIOTH CBOIO
dopmy; IpU [BOMY KYTH MixK HampsaMamu opbi-
Tajein 1 HOBXKHUHU 3B A3KiB 3aJUINAIOThCA He-
3MiHHUMU.

IIpocTopoBy hopmy, AK0l HabyBa€e MoOJIeKyJa MpHU o0ep-
TaHHI OyIb-IKOI Pyl aTOMiIiB HABKOJIO G-3B’S3KY, HAa3U-
BaIOTh KOH(POPMAyi€ro.

NNABOPATOPHWIM AIOCNIA N2 1
KoHdopmauii MmoneKynu etany

BurorosTe KyjgecTep:KHEBY MOJAeab MOJEeKyJau erany. Juas
boro BuOepiTh y HAOOPIi Iy1d CKIaZaHHA MoJeiell MOJIeKYJI KYJIb-
KH, 110 imiTyioTs atromu ligporeny i Kapbony, a Takok cTep:KHi
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abo TpyoOourku. CKJagaoouu MoAeb, BidbMiTh O yBarm, Io BCi
KyTH MiXK JiHigMu, aki 3’egHyoTh meHTpu atomiB Kapbony i
Tigporeny B MoJieKyJi eTaHy, cTaHOBAATE 109° 28'.

PoswmicTiTe Momesnb MoJerkyam mepen coboio Tak, 100 OgUH
atrom Kapbony 3akpuB cobor0 APYTIUii, i HOBiIbLHO 00epTaiiTe OSHY
rpyny aromiB CH; HaBK0OJIO IPOCTOTO 3B’ A3KY.

3apikcyiiTe ABi popMU MOJEKYJIU eTaHy — 3 MiHIiMaJIbHUMU i
MaKCUMaJbHUMU BifcranamMu MidK atomamu [igporeHy pisHmX
rpyn CH;. i opmu HasmBaroTh rpaHUYHUMU KOH(pOPMAIiAMMA.
fka is HUX, HaA BaAIlly IYMKY, € HAl0iJIbIII BUTiAHOIO, TOOTO BiAIio-
Bifae maiimeHIriii eHeprii?

Mopgeni rpasnuHEX KOH(MOPMAIII MOJIEKYJIN
eTany HaBeleHO Ha MaJJiOHKY 10. ¥V KoHdpopma-
mii a Bigcrani mixk aromamu I'imporeHy pisHuUx
rpyn CH; e HafimeHImuMu 3 ycix MoskauBux. L1i
aToOMU 3a3HAIOTH IOMiTHOTO B3aEMHOTO BiIIIITOB-
XyBaHHS, 00 MailOTh ONHAKOBUI (MO3UTUBHUIM)
sapazn’. ¥V rakoi kordopmarii Haibigbina eHep-
risg; ii HasuBaioTh 3amiHeHor (main. 10, a).
I3 mporo cramy MoJIeKyJia HaMaraeTbCcsA IepenuTu
y CTaH i3 HallMeHIIIOI0 eHeprieio, TOOTO B KOH-
dopmariio 6. Y muiii atromu Iigporeny, mepedy-
BaOYM HA MAKCUMAaJIbHO MOJKJIMBUX BifcTaHAX,
HaliMeHIIle BiAIITOBXYIOTHCA OAWH BiJl OJXHOTO.

Man. 10.
KynectepxHeBi
mopeni
rpaHUYHUX
KOHdopMmauin
MONEKYNN eTaHy:
a — 3arTiHeHa;

6 — 3aranbMoBaHa
(BHM3Yy — BUMNIAL,
KOXXHOI mogeni

3 GOKy rpynu
aTtomiB CHy)

! BigmroBXyoThca TaKO eJeKTPOHHI mapu ximiunmux 3B askis C—H
pisaux rpyn CHs.
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0o xoH(poOpMAaIlilo HABWBAIOTL 3A2AN1bMOBAHOI0
(mag. 10, 6). ¥V Hill MoJieKyJa eTaHy nepedyBae
HaWyacrime.

IIpo xoH(popMmaIlii MOJIEKYJI MTUKJIIYHUX HACU-
YeHUX BYTJIEBOAHIB iTuMeThCs B § 7.

BUCHOBKMH

JJia IosACHEeHHS MIPOCTOPOBOI OyTOBM MOJIEKYJI
BUKOPUCTOBYIOTH YSIBJEHHSA MPO TiOpuau3aiiro
opoOirameii. I'iOpuausania — mpoiuec BUPiBHIO-
BaHH{ €JIEKTPOHIB aToMa 3a eHepri€io, a IxHix
opoOiTagaeii — 3a (popMoOI0 i POZMiIEHHAM y IIPO-
cTopi.

Po3pizHAIOTH TpU TUIM ri6punM3anii: sp®, sp?, sp.

®dopmy, aK0l HabyBa€e MoOJIEKyJIa IIPU 00epPTAHHI
TPyl aTOMiB HAaBKOJIO IIPOCTOrO 3B’SI3KYy, Ha3MBa-
1I0Th KOH(popMalier. [[1a MoaeKyu eTany icHY-
I0Th IBi rpaHnyHi KoHpoOpMaIii — 3arajJbMoBaHa
(maycriikima) i 3aTinena (HaliMeHII cTiiika). ¥
3araJbMOBaHil KOH(popMaIlil B3Ba€MHe BiTIITOBXY-
BaHHg aTtoMiB l'inporeny pizuux rpyn CH; € mini-
MaJIbHUM.

24. HasBiTb TUNK ri6pmnan3adii opbitanen atoma Kap6oHy.

25. MoSICHITb NPOCTOPOBY 6YA0BY MOJIEKY/IU METAHY.

26. OxapaKTepn3ymnTe XiMidHi 3B’A3KM B MOJIEKySax: a) MeTaHy; 6) eTeHy;
B) €TUHY.

27. FKi eNneKTpoHHI opbiTani nepekpmMBaloTbCa B MOJIEKYIax METAHY, ETaHy,
€TEHY 1 eTUHY?

28. 3HanAiTb BigNOBIAHICTb.

KoBaneHTHUIM 3B’930K CKnafoBi 3B'A3Ky
1) npocTuin; a) T-3B’A30K;
2) NOABIVHWUI; 0) 6-3B’AA30K,;
3) NOTpiNHUI; B) G-3B'30K i iBa T-3B’A3KM;

r) ABa 6-3B’S3KM | T-3B’A30K;
I 6-3B’A30K i T-3B’A30K.
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29. 3HanAaiTb BiANOBIAHICTb.

dopmyna KinbKicTb 6-3B’A3KiB Tvun riepuansauii
MOJIEKYN y MoneKkyni atoma Kap6oHy
1) CHy; A) nBa; a) sp;
2) CoHy; B) Tpu; 6) sp>;
3) C,H,; B) yotupw; B) sp°;
M n'atb; r) ribpnanaadii
I wicTs; HeMae.

30. Y1 MOoXKyTb rpynun aTomiB 06epTaTtnca B MOJIEKY/Ti HABKOJIO KOBaNIEHT-
HUX 3B’A3KIiB? Y1 3anexunTb BiANOBIib Bifl TOro, IKMM € 3B’130K — MNpPo-
CTUM, MOABIMHUM, NOTPINHMM? [aiTe NOACHEHHS.

31. OxapakTepnadyinTe KoHdDOPMaLLii MONEKYIN eTaHY.

HacuueHi ByrieBoaHi

ByraeBoaHi, y Mosiekyiaax skux atromu Kap6ony crosryye-
Hi Juire IIPOCTUMHU KOBAJEHTHUMN SB’HSRaMI/I, HA3UBAKOTH
HACUYEeHUMU.

HacuueHi ByryieBogHi mogiiAa0OThL Ha aJKaHU i
IUKJIOAJIKAHMN.

AnKaHu

Martepian naparpada gonomoxke Bam:

> npuragatv cknag i 6ynoBYy MONEKY/ anKaHiB,;

> oTpMMaTH BiJOMOCTI MPO i30MEPilo anKkaHis;

> CKNnajati CTPYKTYPHI GOpMyn MONEKYN ankaHis;

> HasMBaTW allkaHW 3a npaBuiaMu CUCTEMATUYHOI
HOMEHKNaTYpK.

Crkamang mosekyn. Bu 3Haete, 1o HaWmpocTi-
UM HacUYeHUM ByrJyieBogHeMm € metran CH,
(man. 11).
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Hacuuyeni ByrieBogHi 3 BiIKpUTHM KapOOHOBMM JIaH-
IIOTOM y MOJIEKYJIaX HA3UBAKOTh anKanamu'.

Anxann BaransHa dopmyaa ankanis — C,Hy,.» (n =1,
C.H,, . 2, ...). Y Mogexyjgax X BYIJIEBOAHIB aToOMU
Kap6ory mepebyBaioTs y cTaHi sp®-ribpuausanii,
a KyTu MixK JiHigMu, 1110 3’€IHYIOTH IIeHTPH CY-
cigHix aTomiB, cramoBaATE 109° 28'.
Byraesoxni CH,, C,;Hg4, C3Hg Ta immi arnasmo-
riuHi CIIOJYKH yTBOPIOIOTH TOMOJIOTiUHMI® psaf
ajkauiB. Bam BizoMo, IIT0 TOMOJIOTIiUHUN pAg —
e pAL OpPraHiuHUX CHOJYK, MOJEKYJIU AKUX
moaibHi 3a OyZOBOIO i PisHATBCA Ha OOHY abo
kinbka rpyn aromiB CH, (Tak 3BaHY TOMOJIOTiUHY
pisuuIio). l'omosoriuamuit psag TaKOXK HA3UBAIOTH
3a CIIOJIYKOIO, AKa Horo 3amoyaTkoBye. CIIOIyKU
C,Hg, CsHg Ta inmii € romosoramu i HasekaThb 10
TOMOJIOTiYHOTO PAAY METaHy.
Izomepia. Isomepu icHyIOTH Maii:ke OJIA BCix
aJKaHiB, KpiM MeTaHy, eTany i nponany. MoJseKky-
JIU i30MEepHUX aJIKaHiB PiBHATHCA IIOCJiJOBHICTIO

Man. 11. croayueHHs aromiB Kapbony. Bu 3HaeTe, 1110 TaKy
MacwTa6Ha . .

Mogent i3oMepito Ha3UBAIOTH CTPYKTYPHOIO.

MOJIEKyNN 3’sacyemMo, CKiIbKU icHye idomepiB i3 dopmy-
mMeTaHy sgorwo C,H;,.

NIABOPATOPHWM AOCIA N2 2

BurotoBneHHA KynectepxHeBux
moaenen monekyn C,H,,

CropucraBmrch HabOPOM [/ CKJIAJaHHA MOJAeell MOJEeKYJ,
30epiTh KapOOHOBUI JIAHIIOT, IIOCIiZOBHO 3’€QHABIIUN YOTHUPU
aromu KapOony mig meBHUME KyTaMU.

Yu MOKJIMBUM IHITUHA BapiaHT coJaydYeHHsS X aTomiB? JKImo
MOXKJIUBUM, peasisyliTe #oro, B3ABIIM HOBI KYJbKHU Ta CTEP:KHI
(manuuKm).

ITpuenmaiiTe 1o Ko:kHOTO aTroMma KapOoHy BiAmoBiAHy KiabKicThb
arowmiB l'igporeny.

! My»xe pifko BUKOPHUCTOBYIOTH HA3By «Iapadinm».
TepmiH TOXOAUTH Bif rpembKoro caoBa homologos — moi6HMiA.
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ITepeBipTe HA BUTOTOBIEHUX MOJEJIAX MOJEKYJI, UM MOYKYTD Pi3HI
rpyIu aToMiB ob0epTaTuCcsA HaBKOJO G-3B’ A3KiB.

Bu BuroroBusiz mogesi MoJIEKyJI ABOX i3omep-
Hux ankanis C,H,, — 3 Hepoaraay:KeHuwM i posra-
JysKeHUM KapOoHOBMMU JaHIoramu (Masna. 12).
CTPYKTYpHi (OPMYJIH ITUX MOJEKYJI Ta iX CKOPO-
YeHi BapiaHTH MAlOTh TAKWUI BUTJIAL:

HH T i H
BGOGOH OGO
HHHH HCH
PN
HHH
CH,-CH,-CH,-CH, CH,;~CH —CH,
CH;
Man. 12.
KynecTtepykHeBi
Mogaeni MosieKyn J
i3omMepHux

ankaHis C4H,,

Isomepu pisHATHCA He TiABKK 3a OYIOBOIO
MOJIEKYJI, a ¥ 3a BaacTuBocTAMU. Tak, Temmepa-
Typa KUIIIHHA OyTaHy 3 HEPO3TaJyXKeHUMU
moJtexkyyamu ctaHoBuTh —0,5 °C, a #ioro isomepy
3 poarany:xkeHumMu mojexkyjaamu —11,7 °C. Icuy-
I0Th BiAMiHHOCTI M y XiMIiUHMX BJIACTHUBOCTAX
i3omepiB.

3i 36inmbirenHAM KinbkocTti aromiB Kap6ony B
MoOJIeKYJIaX aJIKaHiB KiJIbKicTh idoMepiB 3pocTae.
Hanpukman, Bimomi asa ankamu C,H,,, Tpu
ankanu C;H,,, m’are ankanis CsH,,, meB’aTh
ankaniB C;H,4, a KigbKicTh i30MepiB i3 opmy-
nom C,,H,, carae 75.

HazBu. ¥ XX cT. O0yJI0 PO3po0JIEHO CUCTEMY
Ha3B (HOMEHKJIATypPYy) OPraHiuYHUX CIOJYK. 3Tif-
HO 3 HEIO0 Ha3BU BCiX aJIKaHiB MaioTh CyQiKcC -aH.

37

MpaBo ans 6e3onnaTHOro po3MilleHHs MigpyYHMKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITY | Hayku YkpaiHu http://mon.gov.ua/ Ta I[HCTUTYT MoaepHi3aLii 3micTy ocBiTU https://imzo.gov.ua



I TIepIiux 4OTUPHhOX CIIOJYK TOMOJIOTiYHOTO
pALYy BUKOPUCTOBYIOTH TPAAUILINIHI Ha3BU: Me-
TAH, €eTaAH, IPOIIAH, OYTaH.

OcHOBY Ha3B PeLITH aJKaHiB CTAHOBJIATH iHIIIO-
MOBHi YMCJiBHUKU, AKi BKa3yIOTh Ha KiJIbKiCTh
aromiB Kapbony B monerynax: C;H,, — menran,
C¢H,, — rexcan, C;H; — renran, C;H,s — okTan,
CoH,, — mOHAH, C,H,;, — nmeran (5 — «meHTa»,
6 — «rekca» iT. 1.).

LikaBo 3HaTH SIKIIIO MOJIEKYJia Ma€ HeposranysKeHy («HOp-
O. M. ByrnepoB  manbHy») OyZOBY, TO Iepej] Ha3BOK AJKaHY
}Iepe/:(Gaan YacTO 3aIMCYIOTh JIiTepy H i3 HacTymHuM medi-
ICHYBaHHA coM. Hampukiaz, cHoaykKy i3 ¢opMyJIo0
g’;i%’;fly CH;-CH,-CH,—-CH; =HasuBaioTb H-OyTaHOM.
#oro Opyruit isomep OGyTaHy CH3—(|3H—CH3 Mae
B 1866 p. CH;

Ha3BYy «i3o0yTaH».
IIpu cxkaamaHHi HasB i30MepiB BUKOPUCTOBY-
IOTh IIOHATTA 3AMICHUK.

3amicauk — aTrom' a6o Ipyna aToOMiB, IO € BiATalyKeH-
HSIM y KapOOHOBOMY JIAHIIO3i.

3arajsbHe mMO3HAUeHHA 3aMicHUKA — R.

Axmro samicHuK yTBOpenuii 3 aromis Kap6o-
Hy i I'igporeHy, #ioro HasWBaIOTL 8Yz/e800HE-
sum 3anuuwikom. PopMyJsly IbBOTO 3aMiCHUKA
MOJKHA OTPUMATHU, «BUJIYUYHUBINIU» aToMm limpo-

ZaMicHuK reHy 3 popMyau ByriaeBonuio. HasBa samicHuKAa
R TMOXOAUTH BiJ HasdBW BYTJIEBOLHIO i1 Mae cy(dikc
%12 (IJH -ua (-in):
PP CH;— MeTuJl
H3C C CH3 CH3_CH2_ eTu.J
H, CH,;-CH,-CH,~ mpouix

PosrisgryTi BamMicHMKM MaioTh 3arajbHY
HA3BY aJKiau. Ix saraxsaa popmyna C,H,, ,—.
VY wmomeryisi izobyramy CH?,—(|3H—CH3 3a-
CH;

micHuKkoM € Tpyma atomiB CH;—, a mosexryza

! Kpim aroma Tigporeny.
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CH;— CH CH CH CH; micturs Tpu 3amicHu-
CH3 CzH CH3
Ku — rpyny aromiB C,H;— i aBi rpynu CH;—.
IcayroTs mpaBuia i peKoMeHaIrii 1momo cKa-
ITaHHS CUCTeMATUYHUX Ha3B aJKaHiB i3 posraJy-
JKeHUM KapOOHOBUM JIAHITIOTOM Y MOJIEKYJIax.

MNpaBuna cknagaHHsA
Ha3B aJIKaHiB po3rany>eHoi 6yaoBu

1. Y moneKyni 3Haxo4aTb HaWZOBLUWI (TONIOBHUIM) KAPOOHOBUI JlaH-
Ltor i HymepytoTb Y HboMy aTtomu Kap6oHy. Hymepadlito noynHa-
0Tb i3 TOrO KiHUSA NnaHutora, o sKoro 6nunx4ye nepebyBae 3aMic-
HUK (3aMIiCHUKMW).

. BU3HayvaloTb Ha3BYy KOXKHOIO 3aMiCHUKa.

. HazBu 3amicHUKKIB po3MmillytoTb 3a andaBiToM Ha NoyaTKy Ha3BMU
cnonyku. Nepen Ha3BOK KOXKHOIO 3aMiCHUKa Yyepes aedic yKasy-
loTb HOMep aToma Kap6oHy, 3 SKUM CMoSy4eHUN 3aMiCHUK.
OcTaHHbOO 3anucyloTb Ha3BY aflKaHy Hepo3rasny*KeHoi 6ya0Bu
(Tabn. 2), Monekyna FKOro MiCTUTb CTiibKM aTomiB KapO6oHy,
CKifIbKM iX Y FONIOBHOMY NaHLt03I.

4. 3a HafABHOCTI KilbKOX OAHAKOBMX 3aMICHMKIB 3a3Ha4aloTb iX
Ki/IbKIiCTb, AOJalouM 10 Ha3BW 3aMiCHMKa npedike (an- abo ai-,
Tpu-, TETPa- TOLWLO), a Nepes HUM yKasyloTb HOMEPH BiANOBIAHUX
atomiB Kap6oHy, po3gineHi Komamu.

w N

Tabruus 2
Anxann

Hassa ®dopmyaa

xXimiuHa CTPYKTYpHA (CKOpOUYeHa)

Meran CH, CH,

Eran C,H; CH,—CH,

IIponan |C3Hg CH,;-CH,-CH,

H-Byran |CH,, |CH;-CH,-CH,-CH,

H-Ilenran|CsH;, |CH;-CH,-CH,-CH,~CH,

H-Texkcan |CgH;, |CH;-CH,-CH,-CH,-CH,-CHj,

H-T'enran | C;H;4 | CH;—CH,-CH,-CH,-CH,-CH,-CH,
H-Oxran |CgH,;s |CH;-CH,-CH,-CH,-CH,-CH,-CH,-CHj,
w-Homan |CH,, |CH;-CH,-CH,-CH,-CH,-CH,-CH,~CH,-CHj,
H-Nekan |CyoH,, |CH;-CH,-CH,-CH,-CH,-CH,-CH,-CH,-CH,~CHj,
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3rigHo 3 HaBeJeHMMU IIPABUJIAMU CHCTEMA-
TUYHA Ha3Ba i300yTany C13H3— (2|3H— éHg — 2-me-
CH;,
THUJITIPOTIAH, a BYTJIEBOJHIO, CTPYKTYpHA (OpMyJIa
MOJIEKYJIU SKOT'O (13H3— éH - (3|JH - (|43H - éHg , —
CH; C,H,CH;

3-eTni-2,4-TUMeTUJIIeHTaH.

BIMPABA 1. Cknactu CTPYKTYPHi OpMyn MOJIEKY/1 i30OMEPHUX aJlKaHiB
Cs;H,, i Ha3BaTH cnoyKu.

Po3B’sa3aHHs

3’scoByeMO BapiaHTH cIOJyuYeHHA I’aATu atromiB KapOony.
KinbkicTh BapiauTiB mopiBHIOBaTHME KiJIBKOCTi is0OMepHUX ajiKa-
HiB C;H,,.

1. Cnoayuaemo atromu KapOoHY B HepOsTaIy:KeHUIl JaHIIOT:

C-C-C-C-C.

Homaemo atomu I'igporeny, mam’aTaioouun, 1o KapooH woTupusa-

JIEHTHUM:
CH,;-CH,-CH,—-CH,—CH,.

Haspa BigmoBimHOTO anikany — H-II€HTAaH.

2. PobumMo JaHIIOT pPOBraIysKeHUM, TEePEeMiCTUBINU IEePIITUi
arom KapGouy mo TpeTrsoro:

Q(_z;g—c—c = C-C-C-C.
C

3HaX0AMMO HaHMOBIINI KapOOHOBUM JaHIor. BiH yTBoOpeHUii
yorupMma aromamu Kapoouy. Hymepyemo ix 3 Toro KiHIg JaHIora,
IO AKOTO OJM:KUe PO3MiIlleHUH 3aMiCHUK
1 2 3 4
C—(|3—C—C.
C

Homucyemo atomu I'inporeny:
1 2 3 4
CH3_ (|3H - CH2 - CH3.
CH;

Hassa ankany — 2-metunOyTan.
3. @opmyay II1e OLHOTO, OCTAHHLOTO, iI30MePy MOXKHA OTPUMATH
micaa nmepeminieHHA 000X KpalHix aTromis KapboHy 10 TpeTboro:
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7
%{(}%} = C-C-C.
C

Bynb-saxuii KapOoOHOBUI JAHIIOT YV TAKiM MOJEKYJIi MiCTUTh TpU
aToMu i Mae JBa BiATasysKeHHs 0isd meHTpasbHOTrO aToma. Hyme-
pamia aromiB Kapbony B mpomy pasi HemorpibHa. [Jommcyemo
aromu I'izporeny:

c,
CH;— (|3 —CH,.
CH;,
Haszpa cmosryku — AUMeTHUJIIPOIIaH.

Bukonaemo 3BOpOTHEe 3aBHAaHHA — CKJIAQJEMO
dopMyTy CIIOTYKU 3a 11 Ha3BOIO.

BITIPABA 2. CKknactu ¢popmyny anKaHy, Ha3Ba sikoro — 4-etun-2,2-gumMe-
TUArenTaH.

Po3B’s13aHHSA
3amnucyemo JaHIor i3 cemu aromiB Kap6ony (#oro Mae MOJIEKY-
Ja H-TellTaHy) i HyMepyeMO aTOMU B HBOMY:
1 2 3 4 5 6 7
C-C-C-C-C-C-C.
Ho uerBeproro aroma Kapbory npuenuyemo 3amicauk C,H;—, a
o npyroro — nBa 3amicHuku CHj—:

CH;,
1 l2 3 4 5 6 7

C—(ll—C—q—C—C—C.
CH; C.H;
Hommcyemo o aromiB Kap6oHyY roJIoBHOTO JIaHITIOTa HEOOXigHY
KingbpkicTb aTomiB Iigporeny i orpumyeMo (hopMyJIy aalKkaHy:

CH,
1 l2 3 4 5 6 7
CHg_?_CHz_gH_CHz_CHz _CH3 .
CH, GC,H,

Aromu Tigporeny MoOKyTh 3aMilyBaTucs
aromamu rajoreniB — F, Cl, Br, I. [Ipukaagu Biz-
moBigHUX crionyK: Homomerau CH;I, nu6pomome-

tad CH,Br,, 2-xmoponponan CHz— (IZH —CH;.
Cl

41

MpaBo ans 6e3onnaTHOro po3MilleHHs MigpyYHMKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITY | Hayku YkpaiHu http://mon.gov.ua/ Ta I[HCTUTYT MoaepHi3aLii 3micTy ocBiTU https://imzo.gov.ua



Y Mosekyaax aakaniB aromu KapOoHy MOXKYTH
OyTu 3’eqHaHI 3 Pi3HOI0 KiIbKiCTIO iHIIIMX aTOMIiB
mboro esiemenTta. SIKimmo arom KapbOory crosyue-
HUH 3 OMHUM TaKUM CAMHM aTOMOM, 100 Ha31UBa-
IOTh NePEUHHUM, AKIIO i3 TBOMa — 8MOPUHHUM, i3
TpbOMa — MPeMUHHUM, 13 YoTUpMa — uemeep-
MUHHUM:

. TPETUHHUN
BTOPUHHUN

~ ; (|3H3
CH,- CHz—CH—(lj ~CH,

(|3H3 0113\

. YyeTBePTUHHUN
ePBUHHUMN

Hepogsrany:xeHuii KapOOHOBUH JIAHITIOT MiCTUTD
JuIlle TepBUHHI (HA WOro KiHIAX) i BTOpPMHHI
aromu Kapb6ony.

Hacuueni ByrieBoaHi, MOJEKyJIH AKHUX MAaIOTh
BiTKpPUTHIT KAPOOHOBUII JIAHITIOT, HA3UBAIOTH AJIKA-
Hamu. 3araapHa ¢dopmyna ankaniB — C,H,, .,.
Atomu KapOoHy B MoJIeKyJIax ajJIKaHiB mepeoyBa-
I0Th y cTaHi sp>-ri6puausanii Ta cioxyueni mpocTu-
MM KOBAJIECHTHUMH 3B’ I3KaMHU.

Maiiske Ayl BCiX ajJKaHIB iCHYIOTh CTPYKTYPHi
izoMepu, MOJIEKYJIH IKUX MAIOTh Pi3HY OyT0OBY Kap-
0OOHOBOIO JIAHIIOTA.

Ha3zeu ankaniB MicTaTs cydikc -an. g mepurux
YOTHPHOX CIIOJIYK TOMOJIOTIYHOTO Py BUKOPUCTO-
BYIOTHh TPaAMIliiiHIi Ha3BU: MeTaH, eTaH, MPOIMaH,
oyran. OcHOBY Ha3B pPelITH aJKaHiB CTAHOBIATH
iHIMOMOBHI YHCIIBHUKHM. AJTKAHU 3 MOJEKYyJaMHu
posraxy:keHol 0yI0oBM HA3WBAIOTH 3a IMIPaBUIAMH
CHCTeMAaTUYHOI HOMEHKJIATYPH.

?

32. Cepefl HaBefeHUX GOPMYN YKaxiTb Ti, AKi Hanexatb ankaHam: CH,,
C3H6v CGH121 C7H16v C8H18-
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33. Axkun ™™"n ribpuamnsauii opbitanen atomiB KapboHy peani3yetbcs B
MoJieKynax anKkaHis — sp*, sp® uun sp?

34. FKi ankaHn He MaloTb i3oMepiB?
35. 3HanaiTb BiaNoBiAHICTb.

dopmyna monekynu HasBa ankaHy

1) CH3—CHy—CH,—CH,—-CH,—CHg @) 2,3-gumetunneHTan;

? CHs_(':H_(':H_(':H_CHB; S; ;_:raez(—:prvimemnneHTaH'
CH; CH; CH, r 2,,2—y£lVIMeTVIJ'II'IeHTaH. ,
(s

3) CHy=C ~CH,~CHy
CH,

4) CHy—CH-CH—CHy
CHs CH,

CHy

36. CKnaaitTb CTPYKTYPHI GOPMYIM MOMEKYN allKaHiB, WO MatoTb TaKi Ha3BM:
a) 3-MeTUNreKcaH;
6) 3,4-pieTunrenTax;
B) 3-eTWU-2-MeTUNrenTaH.
37. 306pasitb CTPYKTYPHI GOPMYIN MONEKYN YCiX iBoMepHUX anKkaHiB CgH,,
i HA3BITb CNONYKMW.

38. CKknaaitb CTPYKTYpHi ¢opmynu Monekyn izomepiB CgHig, V¥ AKMX
rofIOBHWM Kap6OHOBWIM TaHUIOT MICTUTb WIiCTb atoMiB Kap6oHy.

39. AKi ByrneBofHi € isomepamu: 3-eTun-2-MeTunneHTaH; 2,2,3-TpuMeTu-
neHTaH; 3,3-gietunneHTaH?

40. O64MCAITb TYCTUHY BYTaHy (3@ H. Y.) i MOro BiAHOCHY rYCTUHY 3a BOAHEM.

BnactuBoCTi aflkaHiB

Martepian naparpada gonomoxke Bam:

> 3'acyBaT BNacTUBOCTI anKkaHiB;
> [i3HaTMCA NPo MexaHi3M peaKLii 3aMilleHHS.
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®i3uuHi BIACTUBOCTI. AJKAaHU 3 HEBEJIUKOIO
KinbkicTio aTromis KapOouy B MOJIeKYJIax 3a 3BU-
yaitHuX yMoB' € razamu. Ile — meTaH, eTaH, Ipo-
maH, OyTaH, i300yTaH i fuMeTuANIpPONAaH. AJKaHNI
3 MOJIEKyJaMHu Hepoarajay:KeHoi OymoBu, IO
MicTaTh Big 5 7o 16 aromie Kapb6ony, — pigunu,
perita — TBepAi pedoBuHU. CyMIiIIImo TBEPAMX
ankauis C,H,,,, (n > 18) e mapadin.

Anxanu — 06es3bapBHi, a y TBEpAOMY CTaHi —
0isi peuoBuHU. 3amax MalTh JUIIE PiaKi amka-
HU; MOT0 HAa3UBAIOTDH «OEH3MHOBUM » .

TemiiepaTypu IJIaBJIEHHA | KUIIHHA aJIKaHIB 31
301LJIBITEeHHAM KiJTbKoOCTi aToMiB KapboHy B MoJIe-
KyJaax 3pocraiorTh. Tak, meran CH, nmiaButhed i
3aKuIiae (3a HOPMaJbHOTO THCKY) 3a TeMIIepaTyp
-182,51-161,6 °C, n-6yran C,H,, — 3a —138,31i
-0,5°C, an-oxran CgH,;3 — 3a —56,81+125,7 °C.

3ajie)KHiCTh TeMIlepaTyp KUITiHHA aJIKaHiB Bif
iX MOJIEKYJSAPHOI Macu MOSCHIOITH TaK. Uum
BasKua MOJIEKYJa, TUM OiJbIIIy eHepriio i mo-
TpiOHO HamaTu (TOOTO PEUOBMHY HATPITH IO
BUIIOI TeMIIepaTypHu), 11106 YaCTUHKA 3aJIUIIIIA
pinuHy (peuyoBWMHa TPU IBOMY IEPEXOAUTH Y
rasomnoAiOoHmii cTaH).

AJIKaH i3 Hepo3arany>KeHUM Kap60HOBUM JlaHLj0-
roM y MOJIEKYNi Mae, sIK npaBujio, TPOXHU GinbLuy
ryCTUHY y TBEpPAOMY M PigKOMY CTaHax, HiX Horo
i3omepu i3 posranyxeHumn monekynamm. Hanpum-
K/1ag, rycCTMHa pigKoro H-neHTaHy 3a reMmneparypu
0 °C ctaHoBuTb 0,626 r/cm®, a 2-meTUn6yTaHy —
0,620 r/cmM>. Lle 3yMOBAEHO TUM, 1O HEPO3rasy-
JKEHi MOJIEKY/IN KOMMAaKTHIlle PO3MillylTbCs y
TBEPAUX PEYOBUHAX i piANUHAX, HiXK PO3raly)KeHi.

Ankanu jgermri 3a Boxy. OCKiJIBKU MOJIEKYJIN
QJIKaHIB MPAKTUYHO HEHOJAPHi, Ii CIOJyKU
mo0pe PO3UMHAITHLCSI B 0araTbOX OPraHiuHUX
POBUYMHHUKAX, ajie HEPO3UYUHHi y Boai (May. 13).

! 3ppuaffHUMHU yMOBaMHU BBaKaioThb TeMmmeparypy +20 °C i rtumck
760 MM pT. CT.
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Ximiunmi BaactuBocrti. Yci aakanu
€ XiMiuHO macUBHMMMU CIIOJIYKaMu. 3a
IeBHUX yMOB BOHH BCTYIIAKOTh Y
peaxiiii 3aMileHHA, PO3KJIATAIOTHCA
npu HarpiBamHi. AJKaHm — Toproui
pPEeYOBUHU.

Peaxuyii 3 zanozenamu. Bzaemogiio
opraHiuHoi CIOJYKH 3 TajlIoTeHOM
Ha3WBAIOTh PEAKITI€I0 21026 HYBAHHA.
Man. 13. I3 dgropom ankaHu pearyoThb 3 BHOYXOM; MIpHU
Mapadin irekcan ¢y 35’ g3k C—C pO3PUBAIOTHCA i YTEOPIOIOTH-
He PO34YUHAIOTbCA . .

y Boqi ca kapoon ¢ropux CF, i rigporern dropun HF.
XopyBaHHS i OpOMyBaHHSA aJIKaHiB BiI0OyBaIOTHCA
Ipu OCBiTJIeHHi ab0 3a MmigBUINEHOI TeMIlepaTypu
(250—400 °C), a 3 710;JoM BOHU HE B3AEMOIIOTh.
ITlix vac peakmii meTany i3 XJI0poM, 3 AKOIO BU
osHaiomuaucsa B 9 kjaci, BigOyBaroThCs MOCTi-
IOBHE 3aMilieHHs aToMiB I'imporeny B MoJieKyJIi
BYIJIEBOAHIO Ha aToMu XJopy. CmoyaTKy yTBO-
PIOETHCA XJIOPOMETaH:

CH, + Cl, 3%, CH,CI + HCL.

ITorim Ha atom XJiopy samimiyeTbcs APyruu
atom ligporeny mMoJjieKyJaum MeTaHy, TpeTiu i,
HapeITi, ueTBepTuii’.

P HamuimiTs XiMiuHi piBHAHHSA BiAHOBigHMX me-
pPeTBOpPEHbD.

XJIopyBaHHS MeETaHy 4YacTO 1JIOCTPYIOTH Ta-
KOIO CXEeMOIO:

HCl +Cl, +Cl, +Cl,
CH, 25 CH,Cl -2k CHLCL, 22> CHCl, 225 CClL.

MeTaH XJIOpOMeTaH AUXJIOPO- TPUXJIOPO- TeTpaxJopo-
MeTaH MeTaH MeTaH

HobyTu B3aeMOi€I0 METaHy i3 XJIOPOM JIMIIIE
OIHY 3i CIIOJIYK (XJIOpOMETaH, IUXJIOpPOMeTaH abo
TPUXJOPOMETAaH) He BIAE€ThCA; Y PeaKIliiiHin
CyMilTi 3aB:KIM HAaABHI KiJbKa XJIOPOMOXiTHUX
MeTaHy.

! MMepmmit atom Tigporeny samimyeThcsa Baskue HACTYIHUX, OCKiTbKH
MOJIEKYJIa MeTaHy CUMEeTPUYHA; y Hill piBHOMiIpHO pO3moijieHa eJIeKTPOHHA
TyCTHHA.
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LlikaBo 3HaTH
IToBHicTIO
3aMicTUTH
aToMu
Tigporeny

Ha aTOMU
Xyopy MOKHA
B MOJIEKYJIax
He JIUIIe
MeTaHy,

a 1 eTaHy

i mpomany.

P Hanwrirrite piBHAHHS peakrIii, B AKiil B3aemo-
IiI0OTHh OMHAKOBI KiJIBKOCTI peUOBMHU e€TaHY i
XJIOpY.

IIpu x0pyBaHHI MPOIIaHy CIOYATKY YTBOPIO-
€ThCS CyMilI cIIoIyK i3 TakuMu hopMyIaMu:

Cl

1-xJoponponan 2-XJI0pOTIpoIIaH

Y niti cywmimi 2-xjopompomnaHy MicTUThCA
Tpoxu Oijabiie, Hixk 1-xgopompomany. ATom
T'igporeny, cnosyueHui#l i3 BTOPpUHHUM aTOMOM
Kapb6ony, samimiyerbcsa Jerine, HiK TOi, IO
CIOoJIyUeHUH i3 mepBuHHUM aTomMoMm KapGony.
Ile came cTocyeThCd # iHmux aakanis'. 3aysa-
JKHUMO, IO Haljermie Bif0yBaeThCa 3aMillleHHA
aroma I'igporeny 6ins TperuHHOTrO atroma Kap-
0oHY.

Mexanizm peaxuyii xnopysanna. IIig mexamis-
MOM XiMiuHOI peakIlii po3yMilOTh IIeBHY MOCJi-
IOBHICTHL NEePeTBOPEHb YACTHHOK peareHTiB. ¥
MeXaHi3Mi peakIlii meTany i3 XJI0pOM BUOKpEM-
JIFOIOTH TPU CTaIil.

1-wa cmadis. Ilix mieto cBiToa a6o mpu HATPi-
BaHHI MOJIEKYJIN XJIOPY PO3TAaI0THCA HA AaTOMMU:

Cl:Cl—Cl- + -Cl

Arom XJjopy uepes HasgIBHiCTh Y HBOTO HecIIa-
PEeHoro eJeKTPOHA BUABJAE 3HAUHO OiJbIITY
XiMiuHy aKTUBHIiCTB, HisK MosekyJa Cl,.

2-2a cmadis. Atom Xiopy, HAGJIU3UBIINCEH O
mosnekynu wmerany CH,, cnpuumHsAe po3puB
onHoro 3i 38’ sa3KiB C—H i cmosryyaeThbed 3 aTomom
Tigporeny. VrBopmoorbca wmoaeryaa HCI i
yacTuHKA i3 hopmyJioro -CHj:

H H
H::(:)—>H::(';-+H:Cl
H H

! Haiimennry xiMiuHy akKTHBHICTE y PeaKIligxX 3aMillleHHs BUSABJIAE MEeTaH.
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YHacTuHKY, III0 Ma€ HeCIIapeHUH eJEeKTPOH i
3IaTHA O CAMOCTiMHOTO iCHyBaHHSA, Ha3WBAIOTh
paduxanom'.

Metunsauit pagukan -CH; B3aemogie 3 HacTyn-
HOIO MOJIEKYJIOIO XJIOPY:

H H
HC +Cl:Cl—>H:Q :Cl1+-Cl
H H

Arom Xjopy 3amirnrye atom I'ifporeHy B HacTyII-
Hint mosnerysi CH, a6o momeryni CH;Cl. Hogi
paguKaJn, 110 YTBOPIOIOTHCA IIPH ITbOMY, MUTTE-
BO pearymTh 3 iHIIIUMU MOJIEKYJIaMu, HAaABHUMU
B cyMinri.

3-ma cmadia. Peakiia Moke NPUOUHUTUCS B
pasi IIOBHOTO BUTpPAYaHHsA ONHiel 3 BUXigHUX
pedYoBWH ab0 IMOMAapPHOI0 CIIOJYUYEHHS yCixX pagu-
KauriB. IIpuKJiag Takoro CIoJayYeHHA:

.CH, + Cl- - CH,CL.

Peakriro, B IKiii BUHUKHEHHSI aKTUBHOI YaCTUHKH (paau-
KaJjia) CIPUYUHAE BEJUKY KiJIbKiCTh MOCIiTOBHUX Iepe-
TBOPE€Hb YACTHHOK BUXiTHOI PeYOBUHU, HA3UBAIOTDH NAH-
Y10206010.

OckisbKu i yac XJIOPYBAHHSA aJKaHIB yTBO-
PIOIOTHCA 1 0epyTh y4YacTh y B3a€EMOAil paguKaiu,
MexaHi3M Ifiel peakIilii HasWBaIOTL PaduKAJbHO-
ananywezosum. Cramili peakiii oTpumaam Takxi
Ha3BU: IIePIlla — 3aPO0HCCHHA JAHYI02A, TPyTa —
3POCMAHHA JAHUIZA, TPETA — O00PUBAHHS JAH-
yrza.

Pearuyii oxucHeHna. ANMKaHM IIpU IiAmasio-
BaHHI TOPATH 3 YTBOPEHHAM BYTJIEKHCJIOTO rasy i
BOISAHOI TTapy; MIPU IIBOMY BUAIJIAETHCA BEJIUKA
KiJIBbKIiCTh TENJIOTH!:

CH, + 20, —» CO, + 2H,0; AH = —-803 /I:x.

SKIIT0 mMOBiTPA He BHUCTada€e, TO cepel IMPOAYKTIiB
peaxiiii 3’ ABIAOTHCA YaAHUI ras i ByIJIelb.

! Pasukanu icHYIOTH OysKe KOPOTKHII 9ac, OCKLIBKU € HaZ3BUYAHO
AKTUBHUMU YACTUHKAMIU.
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P Hanwirrits piBHAHHS peakI(ili FTOPiHHSA eTaHy B
HAJIJIUIIKY KUCHIO Ta 3a OTO HecTaui.

MexaHi3m peaKLuii OKUCHEeHHSI a/lKaHy Harajye
mMexaHi3m B3aemogii metaHy i3 xa0poM. BiH
noB’si3aHUI 3 yTBOPEHHSAM pajuKasiB yHacnifokK
po3puBy 3B’93KiB C—C i C—H 3a BHMCOKOIi Temne-
patypmu.

Cywmimri merany Ta iHIIMX ra3yBaTUX aJKaHiB
(a Tako:k mapM PiAKMX aJKaHiB) i3 MOBITPAM €
BUOyxXOHeOe3meuHuMu. ToMy, KOPHCTYIOUHCH Y
mo0yTi IPUPOSHUM TasoM i HaJbHUM, CJIim OyTH
Iyske obepe:kHUM. BuOyx MoKe cTaTucA BiKe 3a
00’€MHOI YaCcTKM MeTaHy B IOBiTpi 5 %.

3a meBHUX yMOB aJIKaHU B3AEMOJIIOTH i3 KuC-
HeM, IIePeTBOPIOIOYNCH Ha OKCUTeHOBMICHI opra-
HiUHI CIIOJNIyKU. Y TPOMUCJIOBOCTI OKUCHEHHAM
OyTaHy 100yBalOTh OITOBY KUCJOTY.

AnkaHu He pearyiThb i3 TAKMMU OKHUCHUKAMU,
AK KaJIill mepMaHraHar, TiIpoTeH IIePOKCH/I.

Tepmiunuii pos3xknad. llpu cunbHOMY Harpi-
BaHHI 3a BimcyTHOCTI mOBiTpA (KUCHIO) aJKaHU
poskJamaloThbed. Ilig yac TaKux peakIiiii yTBO-
PIOIOTHCA HaCWYeHi I HeHAcUYeHi BYTJIeBOAHI, a
TaKO0K BOIEHb:

CH,-CH,-CH,—-CH; 5 CH,—CH, + H,C=CH,;
2CH, —159°°C, HC=CH + 3H,.

I30mepusauyia. 3a IeBHUX YMOB aIKaHU HEPO3-
raJiy:keHoi OyJOBU IIepeTBOPIOIOTHCA HA isoMepu
i3 posrany:KeHuM KapOOHOBUM JIAHITIOTOM:

CH,-CH,-CH,—CH, M)CHrs—(IJH— CH,.
CH,
H-OyTaH isobyrTan

Peakriii, mig uac AKX yTBOPIOIOTHCS i30Mepu
BUXITHUX CIIOJYK YHACJIJOK IeperpyrnyBaHHA
aTOMiB y MOJIeKyIax', Ha3UBaIOTh PEAKUIAMU i30-
Mepu3auyil.

! ABo mepeMimieHHa B HUX KPATHUX 3B’ A3KiB.
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BUCHOBKH

Haijinpocrimri ankaHu 3a 3BHYAiHUX YMOB €
rasamu, iHmi — piguHamMu a60 TBePAUMU PEUYOBU-
HaMu. BOHU PO3YMHAIOTHCA B OPTaHiYHUX PO3UUH-
HUKaX i Hepo3uuHHi y Boxi. Pimki ankanu maiots
xapakTepHuii 3anax. TemnepaTypu miaBiaeHHA i
KUIIIHHA aJKaHiB 3i 30iJIbIIeHHAM MOJIEKYJITPHOL
MAacCH CIIOJIYK 3POCTaIOTh.

¥Yci ankanu xiMiuHO macuBHi. 3a MeBHUX YMOB
BOHHU BCTYNAIOTh y PeakIlii 3aMillleHHd, a Mix yac
HarpiBaHHA PO3KJIATAIOTHCA. AJTKaHU — TOpIOYi
PEeYOBMHM.

Peakii xJopyBaHHs aJKaHiB Big0OyBaroThCA 3a
PaaNKaJbHO-JIAHIIOTOBMM MEeXaHi3MOM.

41. 4v BNAKBAIOTb CKNaa i 6yaoBa MOJEKYN anKaHiB Ha ixHi Gi3nyHi Bna-
CTMBOCTI? BignoBiab o6rpyHTynTeE.

42. HanuwiTb piBHAHHS BCiX cTadin 6poMyBaHHA MEeTaHy.

43. Lo Take pagukan? Cknagitb eIEKTPOHHY GOpPMYNy ETUNLHOIO paguKa-
na. Y1 MOXKHa BBaKaTv paavMKanom atom Xnopy?

44, JonniiTe CXeMM peaKLin i CKnadiTb XiMiYHi PIBHAHHS:
a)... + 110, 7CO, + ...H,0; 6) C,Hio 5 CHy + ..
C5Hg + Bry, — ... (nepwa cragis); C,4Hyo RN CoHg + ...
45. Ak 06’eM NOBITPSA (H. y.) NOTPIGHUIM Ana cnantoBaHHA 10 1 OKTaHYy,

rYCTUHa SIKOro cTaHoBUTb 0,7 r/cM>? MpUiMiTh 06’EMHY YaCTKY KUCHIO
B noBiTpi 3a 20 %.

46.Y pesynbraTi HEMNOBHOIO PO3KNagy METaHy Ha aueTwieH i BOAeHb
3adikcoBaHO 36iNblIEHHS 3aranbHoro o6’emy rasis B 1,4 pasa. O64uc-
NiTb BiAHOCHWIN BUXiJ aLeTUIEHY.

47.Y 6anoHi mictutbes 20 Kr cymiwi nponaHy i H-6yTaHy. MacoBa 4acTKa
nponaHy B cyMilli cTaHOBUTb 22 %. AKa KiNbKiCTb TEMIOTU BULINUTLCS
NPy MOBHOMY 3ropsiHHI L€l cyMilli? TepMOXiMidHi PiBHAHHA peakLin
rOPiHHS NponaHy i H-6yTaHy:

CsHg + 50, = 3CO, + 4H,0; AH = —-2200 K[)x;
2C4H,, + 130, = 8CO, + 10H,0; AH = -5760 K.
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LiInknoankaHu

Matepian naparpada gonomoxxke Bam:

> 3’'dAcyBaTtu cKnag i 6y0BY MONEKY/ LIMKI0aNKaHIB;
> cKknagati GopMyv | Ha3BK LIMKIOANKaHIB;

> [i3HaTMCS NPO i30Mepito LIMKI0aKaHiB;

> oTpMMaTH BiAOMOCTI NPO BAACTUBOCTI LIMKI0aNKaHIB.

Crkaan monerkyn. HacuueHi ByrieBogHI MOXKYTH
MaTH B MOJIEKYJIaX He TLIBKU BiIKpPUTI KapOOHOBI
JIAHITIOTH, a 11 3aMKHeHi. SIKIIo i3 MoJIeKyJIu ajaKa-
HY BWIYYHUTH II0 OHOMY aTomy I'imporeny Binx 1Box
Hecyciguix aromiB Kapbomy i 3’emmaTu ocTamHi
TIPOCTUM 3B’A3KOM, TO OTPUMAEMO MOJIEKYJY i3
3aMKHEHUM KapOOHOBUM JIAHITIOTOM, a00 ITUKJIOM.

HacuueHi ByriieBoaHi, MOJIEKYJIU SKUX MAIOTh IUKIIUHY
O0y10BY, HA3MBAIOTh YUKLOANLKAHAMU.

Y MoJseRysi MUKJIOAJIKAHY MiCTHUTBCA Ha IBa
aromu l'izporeny MeHIe, HidK y MOJIEKYJIi aJaKa-
HY 3 TaKOI0 caMoOio KijgbKicTio atromiB KapOony.
HMurxnoankanu Tomy BsaraapHa GopMmyJsia DUKJIOAJIKAHIB —
C,H,, C,H,, (n=3,4,...).
CTpyKTypHi (QopMyau MOJIEKYJ ITHUKJIOAJIKa-
HiB 3aIUCYIOTH O-Pi3HOMY: ITO3HAYAIOTH PUCKA-
MU 3B’ SIBKM MiK ycima aTomamu abo TiJIbKM MixK
aromamu KapOoHy um 300paskaioTh IUKJI Y
BUIJIALL OaraToKyTHUKA 0e3 IIOo3HAUEHb aTOMiB.
HaBogumo moBHY Ta cOpoOIeHi CTPYKTYPHi (op-
MyJiu MoJeKyu nukgoankany CsHg:

HH H,
/C\ /C\ A
E)C—c (g H,C—CH,

P 3o00pasiTh aHasoriubi BapiaHTH CTPYKTYpPHOI
dopmyau mukaivaoil moseryau C,Hsg.
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Hassu. HazBa 1uKJI0aIKaHy CKJIATAETHC
i3 Ha3BU aJIKaHY 3 TAKOI CaMOI0 KiJIbKiCTIO
atomiB KapOony B MoJjekyJai i mpedikca
yukrao-. Hanmpukaam, crosyka i3 mMuKJIiuHOI0
monerysnoo C;Hg Mae Ha3By yukaonponaw
(man. 14), a C,Hy — yukraodbymam.

SKRII0 B MOJIEKYJII UKJIOATKAHY € ONUH
3aMiCHUK, TO HOro Has3By BKa3ylOTh Ha
MOYaTKYy Ha3BU CIIOJYKH:

CH,

METHUJIIUKJIONPOIIaH

Y pasi HagBHOCTI KiJbKOX 3aMiCHUKIB 3a-
3HAYAIOTH iX MOJIOXKeHHA 1 Ha3Bu. [Ipu mpomy
6 aromu Kap6oHy B IWKJI HyMepylOTh Tak,
o6 nmudpu y 3aMiCHMKiIB, po3MiIleHmMX 3a

Man. 14. anpasiTom, OyJIM HAMMEHIIIIMMA:
Mogaeni MoneKynu

LMKIoNponaHy: CH,

a — KynecTepHeBa; N

6 — MacluTabHa CoH;5— *CH,

5 4
1-etui-2,3-IUMETUIIIUKIIONEHTAH

BymoBa mogerya. Y mumkJgoaJKaHaX, AK i B
anxkaHax, opbOitami aromiB KapbGony mepeGyBa-
I0Th y cTaHi sp®-ri6puausarnii. BHacTizok 1mboro
KYTH Mi¥K OPAMUMH, IO 3 €THYIOTH IIeHTPU CY-
ciguix aromiB, manu 6 craHoButum 109° 28'.
IIpore B mouserynax nukrsonpomnany C;Hg i
nukaobyrany C,Hg BHyTpPimHI KyTH B
KapOoHOBUX ITMKJIax MeHIIi. Ile 3ymos-
JI0€ «HAOpPYysKeHHA» B IUKJaX, iX
HECTiAKiCcTh 1 migBUINEeHY peakIiiHy
3IaTHICTD CIIOJIYK.

Kap6omoBi mukam B MoJeKyJaax
IMUKJIOAJKAaHIB He € IJIoOCKUMU (KpiM,
3po3yMmijio, IuUKJompomaHy). Hampu-
KJanx, (opma I’ ATUUJEHHOTO ITUKJIY

Haraaye BifKpuTuii KouBepT (MaJji. 15).
Mﬁ:;cjiﬁmuesa Mogenb KosxkHuii BHyTpiMIHIN KyT y IIbOMY Ta
MONEKYU LIMKNONEHTaHyY OipmINX MUKJIaX cTaHOBUTH 109° 28'.
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MoJieKyau MaiiyKe BCiX IIMKJI0AIKAaHIB I1epedy-
BaIOTh y PidHUX KOoH(MOpPMAaIliax. 3BepHEMO yBary
Ha »ABi KoH(MopMmaIllii mMoJieKyJau IIMKJOTeKca-
ny C¢H,,. HasBa ogniei 3 HUX — «Kpicmo» (a),
inmmoi — «BauHa» (0):

=

Moneryna B KoH(poOpMAaIil «Kpicjo» Mae Hail-
MEHIITY eHepTiio.

NTABOPATOPHWI AIOCNIA N2 3
KoHdopmauii MoneKynm UuKnorekcaHy

Buxkopucropyroun Habip A CKJIAZaHHA MoOJesiell MOJEKYJI,
BUTOTOBTE KYJIECTEPKHEBY MOJeJIb KAPOOHOBOI'O [UKJIY MOJIEKYJI
IMUKJOTeKcaHy B KoH(opwmarii «kpicao». CrapobyiiTe BUTHYTH i
Tak, 100 yTBOPMJIACA KOH(OpPMAI[isd «BaHHA» .

Izomepia. [Tukgoanrkanu MaioThb OijbIile izo-
MepiB, Hidk BigmoBigHi ankauu. IligTBepaumo 1e
CTPYKTYpPHUMEU (opMyJaMH MOJIEKYJ i30MepiB
craany C;H,,:

CH, CH; H,C CH, CoH,
CH, A
a 0 8 2 r
IUKJIOIEHTAH METUINUKIO- 1,2-IuMeTHNAUKI0- 1,1-ITUMeTHIIIUKIO- eTUIIIUKJIO-
OyTaH IpoIaH IpOIaH IpOIaH

fAx 6aummo, cmpykmypHi i3omepu TUKIIOAT-
KaHy MOKYTb PiBHUTUCA:
e po3mipom nukay (a, 0, 8);
e CKJIAQZOM i KiJbKicTIO 3aMicHUKIB (2, I');
® TMOJIOXKEHHAM 3aMiCHUKIB y ITUKJIi (8, 2).

Hna mukaoankaHiB icHye Ie U npocmoposa
isomepia. OpuH i3 ii BugiB — 2eomempuyna, abo
yuc-mpaxc-izomepiss. Borna symoBieHA MOMKJIN-
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BICTIO HEOJHAKOBOTO PO3MIIIEHHS IIIOAO0 ITIOBEPX-
Hi IIUKJIY ABOX 3aMiCHUKIB 0isig pisHuUX aToMiB
Kap6ony. I'eomerpuuni isomepu mae 1,2-mume-
TUJIIUKJIONPONIAaH. ¥ MOJEeKYJIi uyuc-isomepy
rpynu atromiB CH; nmepeGyBaroTh 1o oguH OiK Bix
MOBEPXHI IUKJY, a B MOJIEKYJi mpaHc-isome-
py' — mo pisHi 60KU (3aMiCHUKN MaKCHMAaJbHO
BigmajieHi oquH BiJ O4HOTO):

CH,
CH, CH, CH,
yuc-1,2-1uMeTUIUKIO0- mpanc-1,2-1TUMeTUIINKIO-
mpoman mpomaHd

®izuuni BracTusocri. l{lukgonponan i mukio-
OyTaH 3a 3BHYAWHHUX yMOB € rasaMmmu, iHIII
MUKJIOAJKAHU — piguHu abo TBep/i peuoBuHT. 3i
30iBIIIEHHAM MOJIEKYJIAPHOI Macu CIIOIYK IxHi
TeMIepaTypu IJIaBJeHHA 1 KUIIHHA 3POCTAIOTh.
HMukmoankanu, AK i adIKaHU, HEPO3UMHHI y BOi,
ajie PO3UYNHAIOTHCS B OPTaHIYHUX POSUMHHUKAX.

XimiuHi BIacTuBocTi. 3a XiMiuHUMU BJIACTH-
BOCTSMU IMUKJIOAJKAHY TOAi0HI 10 ankaHiB. [aa
HUX XapaKTepHi peakIlii ropinug i samimnienn4.

P Hanwirmite piBHAHHS peakilii rOpiHHA IIUKJIO-
IpomaHy.

Peak1ii samimnienHnsa, B AKux 0epyThb ydJacThb
rajJoreHu, BimOyBalmoTbcsA IpU ocBiTiaenui. Bpo-
MYBaHHSA IIUKJIOIEHTAHY MOYMHAETHCA 3TiTHO 3
TaKUM PiBHAHHAM:

H, H,
me el g, oy, me ol +HB
ro — r.
2 \ / \H 2 2 \ / \BI‘
H,C—CH, H,C—CH,
IINKJIOIIEeHTaH 6p0MOIII/IKJIOHeHTaH
! IIpedikcy moxomaTh Bif JATHHCHKHMX cis — o mei Oik, trans —
Kpisb, uepes.
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I3 BogHUM pPO3UMHOM OPOMY ITUKJIOATKAHU, AK i
aJIKaHU, He B3aEMOTIIOTh.

IMukaompomnas i MUKJI00yTaH uepes3 HaIpyKe-
HicTh KapOOHOBHX IHUKJIIB y IXHIX MOJIEKYJIax
CIIOJIY4aloThCA 3 BOJHEM, TaJIOTeHaMU, TaJIOTeHO-
BomHAMU. [Ipy bOMY MKW PO3KPUBAIOTHCA U
YTBOPIOIOTHCS BiIOBifHI aJIKaHW UM TaJIOTe€HO-
HOXiJgHI aJKaHiB:

H,

.+ Br, tasohv, BrCH,~CH,~CH,Br;
H,C—CH,
IUKJIOIPOIIaH 1,3-gubGpomMornponan

H,

K. +Hcl 29 cH,~CH,-CH,CL.
H,C—CH,
IUKJIOIPOIAH 1-xyoponponan

BUCHOBKH

Hacuueni ByriaeBogHi, MOJEKYJIU AKX MAIOTh
IUKJIYHY OyTOBY, HA3MBAIOTh IIMKJI0AJTKAHAMH. Ix
3araapHa ¢opmyaa — C,H,,. Opbirani aromis
Kap6oHy B MoJeKyIax IMUKJI0AJTKAHIB mepedyBa-
10T y cTaHi sp’-ri6puausamii.

Hazpa uHMKIOAJKAHY CKJIATAa€ThCA i3 HA3BH
aJKaHy 3 TAKOI0 caMoIo KiibKicTio aTromiB Kapoony
B MOJIeRyJIi i mpedikca yuxao-.

J A muKIoaNIKaHIB iCHYIOTh AK CTPYKTYPHI i30-
MepH, TAK i IPOCTOPOBi.

MukaomponaH i MUKJIO0OyTaH — Tras3M, iHIII
I[MKJI0AJKAHN — PifuHU 200 TBEePai peYOBUHMU.

3a XiMiYHMMM BJIACTHBOCTSIMHU IUKJIOAJTKAHU
moxiOHi m0 ankaHiB. 11 HUX XapaKTepHi peakiii
TOPiHHA i 3aMileHH .

2

48. FKi ByrneBoHi Ha3nBalOTb LMKI0anKaHaMn?
49, FAKi Buan isomepii icHyloTb 419 LMKIoanKaHiB?
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50. 3HanaiTb BiANOBIAHICTb.

dopmyna Monekynu HasBa crnonyku
1) /CH2 a) 1,3-aMMeTUNLMUKIIONEHTaH;
H,C—CH—C,Hs 6) MeTUNLUNKNOOBYTaH;
H B) ETUILMKIONPONaH.
2
C
7N
2) CH3—HC\ 53H—CH3
H,C—CH,
3) H2C_CH2
Hzc_CH_CH3

51. 306pasiTb CTPYKTYpHi dopmynn moneKyn uuknoankaHie CgHi,, SKi
MICTATb UMKIK i3 HOTUPbOX aToMiB Kap6oHy. Ha3BiTb CNosyKu.
52. [lonuwitb cXemu peakuin:
CH4

a) A+ 0, > ... 6) +Cl, > ..

53. CKnaaitb piBHAHHS peaKLuil LMKIoreKcaHy i3 XJ1opom:
a) AKLWO KiNlbKOCTi PE4OBUHW peareHTiB O4HaKoBI;
6) AKLLO OAHMM i3 NPOAYKTIB € rekcaxsiopaH CgzHgClg.

54. Ak 06’eMm MoOBITPA (H. y.) HEOOXiAHWUM 0N MOBHOIO 3rOPSHHSA
100 mn umKnorentaHy (piavHa i3 ryctuHoto 0,81 r/cm®)? MpuiMiTh
06’€MHY YaCTKy KMCHIO B NoBiTpi 3a 20 %.

MPAKTUYHA POBOTA N2 1

BusasneHHa Kap6oHy, lNagporeHy i Xnopy
B OpraHiYyHUX pe4yoBUHaX

gocnig i
BusiBneHHsa Kap6oHy i ligporeHy
B OpraHiyHi pe4oBUHi

30epiThr mpuaan mJasa HoOyBaHHSA
rasdy (majs. 16) i mepeBipre iioro Ha
TepPMEeTUYHICTD.

VY cyxy mpobipKy IOMicTiThL mpm-
o6susuo 0,2—0,5 r mapadiny (ioro
MOJKHA 3aMiHUTU PO3TEPTUM IIYKPOM
abo xpoxmanem) i 1—2 r kynpym(Il) 16
okcuny. IlepemimniaiiTe pedyoBUHM. Mpunaa ana no6yBaHHs rasy
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3akpimiTh mpobipKy TOpHM3OHTAJLHO y HITaTuBi. BcraBTe y
npobipKy OJM)KUYe 40 il OTBOPY HEBEJUKUN :KMYT BaTu. IloTim 3a
IOIIOMOTOI0 MAaJIEHBKOTO IIIIATeJId IOMICTiTh HEBEJIUKY Kijb-
KicTs Ge3Bomuoro kynpym(Il) cynbdary Ha BHYTPIIIHIO HOBEPX-
HI0O Ipolbipku. 3akpuiiTe MpobipKy MpoOKoI0 i3 rasoBiABigHOIO
TPyOKOIO.

B inmy npobipky (abo CKJIAHKY) HaauiTe 3—5 MJI BAIIHAHOL
Boau (TIPOGipKy mOCTaBTe Y IIITATUB) i 3aHYPTe Ta30BiABiAHY TPYO-
Ky B pigmnay (Man. 17).

napaoiH,
CuO

Man. 17.

Mpunapg ansa BUSBNEeHHs
Kap6oHny i ligporeHy

B OpPraHiyHMX peyoBUHaXx

po34unH Ca(OH),

3amayiTh COUPTiIBKY, 00epesKHO IporpiiiTe BCIO MPOOGIPKY i
HarpiBaiite cymim. Crocrepiraiite 3a Hero, Kynpym(II) cyabsparom
i BammHSIHOIO BOMAOIO.

Ilicoa moMyTHiIHHSA BamHAHOI BOAU BUUMITH i3 Hel ras3oBinBigHy
TPYOKY, He NpunuHawuu Hazpisamu cymiw (iHaxIime pigwHa 1O
TPYOIli MOTPATIUTS A0 rapsauoi mpobipKu, i BoHa TpicHe). fK TinbKu
moMiTuTe 3MiHM y TPo6ipIli, IPUNUHITL HATPiBaHHA.

3anuiriTh y HaBeJeHy Jaji TaOJaUIfi0 CIIOCTEePeKeHHS, TOSCHEeH-
HS, BUCHOBKU, PiBHAHHS peakIliii, a Tako:k BiAmoBimi Ha Taki
3aIUTAHHSI:

1. dx smirnnocsa 3abapBienHa 6e3Boguoro KynpyM(II) cymbda-
Ty? fAka coosyka yrBopuaaca? IIpo 1o 1e cBigunTs?

2. IlTo Bimbymocs y mpobipili 3 BanHAHOIO Bogo0? SIKuii ras mpo-
pearyBaB i3 pOBUMHEHOIO PEUOBUHOIO?
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3. Aruii xoxip 3’sABUBCA B peakIlifiniii cymimi? Ha yTBopenHsa
AKOI peuoBWHU BiH yKasye?

4. fIKi ereMeHTH BUABJIEHO B OPraHiuHill pevyoBUHi, B3ATiH O
mocainy? J1o MOJIEeKYJI AKUX CHOJYK IePeHIIIn aTOMU IIUX eJieMeH-
TiB y pe3yabTaTi XiMiuHUX peakIriii?

CHOCTepemeHHH IlosscHeHHS i BUCHOBKH

1....

PiBaAHHSA peaxIriii:
a) OKMCHEeHHs mapadiny®
C.Hz,s2 + ...CuO -5 ...CO; + ...Cu + ...H;0;
C..H.. + ..Cu0 5 ..
abo iHII0i OpraHiyHOI CIONYyKHU

6) B3aEMOIiA OMHOTO i3 MPOAYKTIB OKMCHEHHSA OPraHiuHOL
croayku 3 Kynpym(Il) cyandaTom

B) B3AEMO/JIisA iHIIIOrO MPOAYKTY OKMCHEHHSA OpraHiuuoi
CIIOJIYKM 3 KaJIbI[iil IiApOKCUIOM

* Y ppyromy ximMiuHOMY piBHAHHI MoOKHa 3amucatu (GOpMYyJy OTHOIO i3
BYIJIEBOLHIB, CKJIaf0BUX napadiny (Hanpukiaan, CooHys).

Aocnig 2

BusasneHHsa Xnopy B
OpraHi4yHin pe4oBUHi

Y mpobipky HasuiiTe 0,5 M pigxoi xJo-
poopraHiyHol CIOJYKM — TPUXJIOPOMETAa-
HY (TpuBiajgbHa HasBa — XJopodopm) adbo
1,2-puxmopoerany. (Ilix uac odopmieHHS
poboTu 3anuIiTh ixHi Gopmynu.) CrasaH-
Ky 3 duxJopoemaHom mpumaiime nodaJi
6i0 60znI0', 60 peuosuHa € JezKO3ALMU-
cmoro.

BispMmiTh MigHY IPOTHHY 3aBIOBKKU
15—20 cm. OguH ii 6iK CKPYTITE y coipaib Man. 18.

i HarpiBaiiTe B IOJYyM’l CIUPTIBKYU 10 3HU-  BusiBneHHs X1opy
KHEeHHs 110ro 3a0apBJIeHHS. B OpraHiyHin cnonyui

! X topodopM He 3aiiMaeThCa Ha IOBiTPi Ta He YTBOPIOE 3 HUM BHUOYXO-
BUX CyMiIIlei.
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Yu sminuBcA Koaip apoturu? Yomy?

Ilicnma oxosom:KeHHA OPOTUHHU OO0 KiMHATHOI TeMIlepaTtypu
3aHypTe iI YaCTUHY B XJOPOOPTaHiuHY CIIOJYKY i 3HOBY BHECITBH y
nosnym’a. CrmocrepiraiiTe moAaBy 3ejeHoro 3abappienuda (maj. 18).
Horo cupmunusaioTh jgeTki cnmoayku Kympymy is Ximopom —
kynpym(II) xnopuz i kynpym(I) xtopuz’.

2

55. Y4yeHb, BUKOHYO4M aocnig 1, B4aCHO HE BUMHSAB ra3oBiaBigHOI TPYOKM
i3 BanHaHOI BOAM i MOMITUB, WO KanamyTb Y Hii NOCTYNOBO 3HWKNA i
pianHa ctana npo3opoto. [lanTe HeobXigHe NOSCHEHHS.

56. BcnoBTe Ballly IYMKY LWOAO MOXJIMBOCTI BUSIBJIEHHS X10pYy B TPUXI10-
poMeTaHi 3a ONOMOro BOAHOIO PO34MHY apreHTyM HiTpaTty Ta apry-
MeHTywTE ii.

Po3B’A3yBaHHA 3apaud
Ha BUBeAeHHA ¢opmyn
OpraHiyHuUX cnonyK

MaTtepian naparpada AonomMoxe BamM BUBECTU

dopmyny Crnonyku:

» 3a il BiJHOCHOIO MONEKYNAPHOI abo MOJAPHOI
Macoto i BiJOMWM TUTMOM CMOJYKH;

» 3a MacoBMMM 4YacTKaMW efleMeHTIB y cronyui Ta i
r'YCTUHOIO B ra3onofibHoMy cTaHi abo BiAHOCHOO
r'YCTUHOIO;

» 3a 06'eMamu rasis a6o Macamu PEYOBHMH Y XiMiuHi#
peaKuii 3a y4acTio CNoyKHu.

! TakuMm coco6oM B opragiugiii cmosyIli moskHa Buasuty Bpom i Mox.
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¥ nmaparpadi pos3ryiigaHyTO 3a/1aui Ha BUBEJJEHHA
dopmya ByriaesoauiB. Crocobu IX pos3B’s3aHHA
MOJKHAa 3aCTOCOBYBATH JAJIA iHIIIUX CHOJYK — AK
opraHiunHmx, Taxk i Heopramiunux. Poss’ssyBaTu
3amaui He000B A3K0OBO TaK, AK 3aIllPOIIOHOBAHO B
migpyuyHruKy. Bu MmosxeTe oOpaTu 11 I{BOTO BJIAC-
HUH MIIAX.

Ilepmri aBi 3amadi € JOCUTH IPOCTUMU i I'PYH-
TYIOThCSA Ha 3HAHHAX i BMiHHAX, 3400yTHUX BaMU
paHitre.

3A[AYA 1. 3HanTu opmyny ankaHy, MoJIIpHa Maca sIKoro CTaHOBUTb

44 r/mMob.
HAaHo: Po3B’sa3aHHs
M(C,H,,.,)=| 1. BuBegemo 3arajnbHUII BUpa3 AJA MOJAPHOI
= 44 r/MoJb Macu ajKaHy, BUKOPMCTABIIU MOJAPHI Macu

Kap6ony i I'igporeny:
M(C,H,,..)=n-MC)+ (2n+2)- M(H) =
=12n+2n+2=14n+ 2.
2. 3Haxoaumo (hopMyay BYIJIEBOIHIO:
14n+ 2 =44; n = 3.
®Dopmyna ankany — CyHs.

CnH2n+2 N ‘?

BignoBigb: dopmyna ankaHy — CgHg.

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

HAaHo: Po3B’sa3aHHs

C.H, 1. O6uucar0oeMo MacoBy yacTKy KapOomy B cmo-
w(H) = JIYIIi:

=18,2 % w(C) =100 % —w(H) =

=100 % — 18,2 % =81,8 %.
2. Po3paxoByeMO BiJHOIIIEeHHS 3HAUEHD iHIEKCiB ¥
dopmyi ByraeBoauio (abo BimHOIIEHHA Kijb-
KOCTeH PeYOBUHU €JIEMEHTIB).
Hexaii maca ByruieBoguio cranoButbh 100 1.
Toni maca Kap6ony B cmoayiii gopisaioe 81,8 r,
aligporeny — 18,2 r.

x:y=n(C): n(H) =

m(C) . m(H) 81,8 18,2
M@EC) "  MH) 12 ° 1

C,H, —?

=6,82:18,2.
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3. 3HaxonumMo GOPMYJIY CIOJTYKH.

Iagexcu B Ximiuuiit opMysi MatoTh Gy TH IITUMU
YrCcJIaMM, YaCTO — HAWMEHIIIUMH 3 YCiX MOYKJIV-
BUX. 3BAKUBIIU HA 1€, CIIOYATKY TiJIUMO 00MIBA
ymcsa B JoOyTOMY CIIiBBiJHOIIIEHH] HA HATMEHIIIe:
xiy= 6,82 18,2 —1:9.67
) 6,82 ° 6,82 e
Tenep, 11106 oTpuMaTH IiJIi YKCIa, TOMHOMXKUMO
3HalgeHi Ha 3:

x:y=(01-3):(2,67-3)=3:8,01~3:8.
(HoBexmiTh, 110 MHOKHUKY 2 1 4 € HEIPUUHAT-
HUMU.)

Bignosigb: dpopmyna ByrnesogHio — C;Hg.

3HaYX MacoBi YaCTKU €JIEeMeHTIiB y CIIOJIYIIi,
MOJKHA 3HAUTH 11 Halinpocmiwy ximiuny dopmy-
Jdy, B AKiM iHZeKcHM € HaAWMeHIINMH 3 YCixX
MoxkygmBUX. OnHAK He BCi CIOJTYKM MAlOTh TaKi
dopmynu. Hanpukian, njda eTaHy HAUIIPOCTiIIa
dopmyna — CH;, a cipaBxHusA, abo icmuHHua, —
C,Hy;. Tomy B ymoBax 3ajjauy 4acTo BKa3yIOTh
MOJIAPHY Macy CHOJIYKH, ii rycTuny (y rasyBarTo-
MYy cTaHi) a00 BifHOCHY I'yCTHHY 3a iHIITM Ia3oM.

3AJA4HA 3. 3HaiTn ¢dopmysly HaCUHEHOro BYI/IEBOAHIO, SIKLIO MacoBa

JaHo:
C.H,
w(C) =
=85,7%
p(C.H)) =
=2,5r/n
H.Y.

C,H, —?

60

_ mC) . m() _ 85,7 14,3
“MC) S M@E T 12 1

YacTka Kap6oHy B Hbomy cTtaHOBUTb 85,7 %, a ryctuHa crio-
JIYKU 3a HOpMaJibHUX yMmoB — 2,5 r/n.

Po3B’si3aHHs

1-i cnocio

1. OGuucroeMo MacoBy 4YacTKy [igporeHy B cIio-

JIyIIi:
w(H) =100 —w(C) =100 % — 85,7 % =14,3 %.

2. PospaxoByemMoO CIiBBigHOIIEHHsS iHIEKCiB y

dopmyi ByryieBogHIO (200 KibKOCTEI PEeYOBU-
HU eJIEMEHTIiB y CIIOJYIIi).
Y roxaux 100 v cmonykm mictuthbea 85,7 T
Kap6ony i 14,3 r 'igporeny.

x:y=n(C): n(H)=

=7,14:14,3~

~1:2.
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ByrameBoxuio i3 dopmysmoo CH, He icmye.
Orpumana opmyJia € HaWMIPOCTIIIOI0, aje He
icTuHHOIO.

3. 3Haxoqumo icTuHHY (Qopmyay cnoinyku. BoHa
KpatHa Haumpocrinriii: (CH,),.
CrnouaTKy O0YMCII0EMO MOJISIPHY Macy BYTJie-
BOJIHIO, BUXOAAYM 3 HOTO I'YCTUHU:

M =p-Vys
M(C.H,) = M[(CHy),] = 2,5 r/n+22,4 n/Monb =
= 56 r/MO0JIb.

MI(CHy).] _ 56
M(CH,) 14
Ictunna dopmyna cnonyku — (CH,),, abo C,Hsg.

3Bigcu z = =4,

2-il cnocio
1. O0uucaI0EMO MOJAPHY MAacy BYTJI€BOLHIO:
M=p-Vy;
M(CH,)) =2,5r/m+22,4 1/monb = 56 r/MOIb.
2. PospaxoByemo macy Kapbouy B 1 Moap ByrJe-
BOJHIO 32 MaCOBOIO YaCTKOIO eJIeMeHTa:
m(C)=56r-0,857=48r.
3. 3HaxoauMo KinabKicTh, peuoBuuu KapOboHy B
1 MoJIb BYTJI€BOIHIO:
m(C 48
n(C) = MEC)) T 12
4. O0uucaoeMO Macy i KiJbKicTh peuOBUHU
Tligporeny B 1 M0JIb ByTJI€BOTHIO:
m(H)=56r—-48r=8r;
®opmyia Byriesogao — C,Hg.

=4 (M0oJB).

= 8 (MoJIB).

Bignosigb: ¢opmyna HacuyeHoro ByrnesogHio — C,Hg.
(Tarky dopmyny malTb LUKNOOGYTaH i MeTUN-
LMKNonponax.)

LlikaBo 3HaTn @DopMysy CIOJYKH, 30KpeMa BYIJEBOIHIO,
s MOJKHA BHBECTH, He JUIle CKOPUCTABIINCH
Oy ap-AKOro pesyabraTamu ii ximiuxHoro amamisy, a i 3a
u?éc)noaénscg};y Maco abo 00’eMOM CIIOJNIYKH, IO BCTYIIA€ B
w(C) =0, ; . A .

XimMiuH if0, 1 BigmoBimHMMM MacaMu
w(H) = 0,143, y peaxiiito, ITIOBix acamu abo

00’emaMu IIPOAYKTIB peakIii. Ijid 1bOro IIEeBHY
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TIOPITil0 OPTaHiYHOI PEUOBMHU CIIAJIOIOTH y CIIe-
IMiaJIbHOMY IIPUJIAli B HAAJUINKY KMCHIO 1 BU3HA-
YaroTh Macu abo 00’eMu MPOAYKTIB 3TOPAHHA —
BYTJIEKUCJIOTO Ta3y, BOJAM, a30Ty TOIIO.

3A/LAYA 4. 3HaiTn popmyny ra3yBaToro ByrneBOA4HI0, SKLO MPU MOBHOMY
3ropsiHHi 50 mn diei cnonyku ytBoprotoTbess 150 mn Byrne-
Kkucnoro rasy i 200 mn BogsiHOi napu (06°emu BignoBigaoTb

0/JHaKOBUM yMOBaMm,).
JaHo: Po3B’s13aHHS
C.H, 1. CxkyamaeMo PiBHAHHS peakIlii B 3araJlbHOMY

V(C,H,) = 50 mx BUTJIAI:
V(COy) = 150 M C.H, + (x + )0, - xCO, + 2 H,0.
V(H,0, napa) = v 4 2

= 200 M 3riguo 3 piBHaHHAM i3 1 moas C . H, yTBOpPIO-
0Thcs x Mosb CO, Ta y/2 moas H,0.

. 3a 3aKOHOM 00’€MHMX CIIiBBifHOIIIEHL rasiB
3HAXOIMMO BiJHOIIIEHHS KiJIbKOCTEH PeuOBU-
HU BYTJIEBOJHIO, BYTJIEKWCJIOTO ra3y i BOXA-
HOI mapu (KigbKicTh peUYOBUHU Taly IIPOIOP-
I[ifiHa oro 00’eMy 3a He3MIiHHOCTI 30BHIIITHIX
YMOB):

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

3. 3HaxoaumMo (popMyJTy BYTJIEBOIHIO.
KoepimierTn y xiMmivnHoMy piBHSAHHI mpomop-
MifiHi KiJTbKOCTAM PEeUYOBUHU peareHTiB i Ipo-
IVKTiB:

C,H, —? 9

l:x:y/2=1:3:4.
3Bigcu x = 3; y = 8.
®opmyna ByrieBoguio — C;Hg.

BignoBiab: popmyna ByrnesoaHto — C;Hg.

3A[JAYA 5. 3HanTtn popmyny ByrneBogHIO, IKLO MPHU MOBHOMY 3ropsiHHI
rneBHOI MOro mMacu yTBOPIOIOTbCA 22 I BYI/IeKUCO0ro rasy i
11,25 r Bogn. BigHocHa rycTuMHa BYr/J1€eBOAHIO 3@ BOAHEM
CTaHOBUTb 29.

HaHo: Po3B’si3aHHs

C.H, 1. IIpu moBHOMY B3TOpPSAHHI BYTIJIEBOAHIO BCi
m(CO,) =221 atromu KapOoHY «IepexomdaTb» y MOJIEKYJIN
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m(H,0) = BYTJIEKUCJIOTO Tra3y, a ['inporeny — y Mosexry-

=11,25r JI BOOU.
Dy (C,H,)) =29 O0uncaoemMo Kimbkocti peuoBuru Kapbony i
: - Tigporeny B mpoayKTax 3rOpAHHS, a OTKe, U Y
C.H, —? BYTJIEBOMHI:
B ~ m(COy) 22 )
n(C) = n(CO,) M(CO,) 1 0,5 (Moib);
m(H,0) 11,25
= =9. —9. _
n(H) = 2n(H,0) M(H,0) 18
= 1,25 (moab).
2. 3HaxoauMoO HaWmpocTiiny QopMyJay ByTIJe-
BOJIHIO:
_ . _ . _ 05 1,25 _
x:y=n(C):n(H)=0,5:1,25 05 " 05
=1:2,5.

IToMHOKUBIIIN KOMKHE YNCJI0 3HAUAEHOTO CIiB-
BiTHOIIIEHHS Ha 2, OTPUMYEMO I iHIEKCH X
Tay:

x:y=(1-2):(2,5-2)=2:5.
Byruesonuio C,H; He icuye. IcturHa opmyaa
cnonyku KpaTHa Hannpocrimin: (C,Hy),.

3. BuBogumo ictuHHY (opmyay crmoayru. s
IIBOT'0 OOYMCJIIOEMO MOJIAPHY MAacy BYIJIEBOJ-
HIO:

MI[(C,H;),] = DHZ[(C2H5)2] *M(H,) =
=292 =58 (r/mo1b).

MI(C;H,).] _ 58

3Bigcu z = M(C,H.) 29 = 2.
Ictunna dopmyna cmonyrum — (C,Hj;),, abo
C.H,,.

Bignosiab: dopmyna ByrnesogHio — C,H,,.

BUCHOBKMH

®opMysy BYIJIE€BOJHIO IIEBHOTO THUILy MOYKHA
BMBECTH 3a HOro BiJHOCHOI0O MOJIEKYJISPHOIO
Macoi0 a60 MOJIIPHOIO MaCoIo0.

3a MacoBUMM YaCTKAMH €JeMeHTIiB y CHOJyIi
BU3HAYAIOTH il HalnmpocTimy ximiuny popmyay, a
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icTuHHY (OpMYyay BCTaHOBJIIOIOTH, TOJATKOBO
BUKOPUCTOBYIOUU MOJAPHY Macy CHOJYKH, il
TyCTHHY B ra3yBaTOMy CTaHi 4d BimHOCHY ryc-
TUHY.

3HaliTH (OPMYJy CIOJIYKM MOYKHA TaKOMK 3a
o0’emamMu rasiB B peakilii, aKa BimOyBaeThcs 3a
y4acT0 cmojyku (y rasyBaTromMy craHi), a6o
3a MacaMH BCiX yYacHUKIiB XiMiuHOro mepeTrBo-
peHHs.

?

57. Lo Take HamnpocTilwa dopmyna, icTMHHa dopmyna? Haeaitb npwu-
KNaJ BYrneBOAHIO, AN AKOro Ui dopMynu: a) pidHi; 6) o4HaKoBI.

58. 3a pesynbratamu XiMi4HOro aHanisy ByrneBoOAHO XiMiK oTpumMaB dop-
myny CHs. flka icTuHHa dopMyna Liei cnonyku? K Ha3BaTu BUBEAEHY
dopmyny CH;?

59. MonsipHa Maca uMKnoankaHy ctaHoBUTb 70 r/mMonb. 3Hanaitb Gopmy-
Ny cnonyku. (YcHo.)

60. BuKoHanTe HeObXiaHI PO3PaxyHKK i 3anOBHITb TabanLO:

E|{wWE)Yy%, | ME), m(E) |n(C):n(H)|MHO»-| IHOEKCH Han-
abo m(E) |r/monb ‘ME)’ HUK |y dopmyni [npocTiwa
y100r a60 n(E) dopmyna
CMONYKM, T MOTb

C| 837 3

H

Yy icHye crnonyka i3 BMBEAEHOK BaMW HaMMPOCTiWow ¢Gopmynow?
AKLLO Hi, TO AKa ii icTMHHa dopmyna?

61. CKnaaitb CTPYKTYpHY GOPMYAY CNOMYKK, SAKLWO ii BiZHOCHa MOJEKynap-
Ha Maca cTaHoBUTb 48, a MoneKyna MicTuTb aTom Kap6oHy, aTom ene-
MeHTa VI rpynu, a TakoxK atomu [igporeHy.

62. Alka dopmyna BYrEBOAHIO, AKLO MacoBa YacTka Kap6oHy B HbOMY
84 %?

63. BuBenitb dopmyny HacM4eHOro BYINEBOAHIO, SKLO MacoBa 4acTKa
laporeHy B HboMy cTaHOBUTbL 14,3 %, a BiflHOCHa ryCTUHa CNONyKKU 3a
nositpsm — 1,45.

64. 3Hanaitb GopMyny BYreBOAHIO, B SKOMY CniBBigHOWEHHS Mac Kap6o-
Hy i [igporeHy ctaHoBUTb: @) 3:1;6) 4 : 1. (YcHo.)
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65. MNpn noBHOMY 3ropsiHHi 0,1 Monb ByrneBogHo yrsopunocs 0,4 Mofib
Byrnekucnoro rasy i 0,5 monb Boau. Busepitb opmyny BYrneBOAHIO.
(YcHo.)

66. MNpn NnoBHOMY 3ropsiHHi 10 MN ra3yBaToro HaCM4YeHoro BYIMEBOAHIO
yrBopusiocs no 30 M BYrJIEKUCIOro rady i BOAsSHOI napu (06’eMu Bif-
noBigatoTb OAHAKOBUM ymMoBaMm). 3HaWAaiTb Gopmyny BYIEBOAHIO.
(YcHo.)

67.13 cymiwi NpoayKTiB peakKuii 6poMyBaHHS HaCM4eHOro BYINEBOAHIO
6yno BWIINEHO CMNONYKY, B SAKiM MacoBi YyacTku Kap6oHy, ligporeny i
Bpomy ctaHosunu 0,13; 0,02 i 0,85 BignosigHo. Bueenitb dopmynu
Liel CNonyku i ByrneBoaHto.

HenacuueHi ByrJjaeBoaHi

Kpim nacuuennx ByryieBOJHiB, iCHYIOTh HEHA-
CUYeHi.

ByraeBogHi, B Mmosekysnax skux aromu Kapoony crosyue-
Hi He JIMIIIe MPOCTHUMMU, & i OAHUM a00 KiJIbKOMa KPaTHUMU
3B’A3KaMH, Ha3UBaIOTh HEHACULEeHUMU.

AnKeHu

Martepian naparpada gonomoxke sam:

»> [i3HaTMCS NPO CKNaz i 6ya0BY MOMEKY/ anKeHiB;
> oTpUMaTH BiJOMOCTI MPO i30MEPIt0 aNKeHiB;
> cKknagati Gopmysn i30MepiB anKeHiB i HasuBaTH ix.

Ckaan i 6ymoBa moJgerkyna. Haiinmpoctimum
BYIJIEBOAHEM 3 OJHUM IIOABIiHUM 3B’A3KOM Y
MOJIEKYJIi € eTeH, abo etwieH (majn. 19). Uoro
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ximiuna ¢opmyma — C,H,, a emexTpoHHa i
CTPYKTypHA (DOPMYJIN MOJEKYJIN —
H:C:C:H CH,=CH,.
H H

P IlosicHITHL IPOCTOPOBY OYAOBY MOJIEKYJIA
Man. 19. eTeHy.
MacwTta6Ha mogenb

MOJIEKY/IN eTeHy . .
Icuye GaraTo ByrJIeBOAHIB, IMONiOHUX IO

eTeHy 3a 6y1103010 MOJIERYJI.

ByraeBoaHi, MOJIEKYJIM IKMX MAIOTh BiIKPUTUH KapOOHO-
BHMH JAHIIOT 3 OMHUM IIOABINHNM 3B’A3KOM, Ha3MBaIOTh

ajlKeHamu.
Y mosekymi ereny aromu Kap6ouy mepebyBa-
I0Th y cTaHi sp®-ri6puausanii. Kyt mix mimis-
MU, 1110 3’€IHYIOTH IIEHTPU CYCiAHiX aToOMiB y ik
MoJIeKyJIi, craHoBasATE 120°. Te came cTocyeThes
aromiB Kap6oHy, cmoJyueHnX IOABIAHUM 3B’ 13-
KOM, i IXHBOTO OTOUEHHSA B MOJIEKYJaX IHIIUX
aJIKEeHiB.
LlikaBo 3HaTH Eten € poaoHaualbHUKOM TOMOJIOTiUHOTO
Byruesogni pany ankeHiB. XimMiuny (hopMyay HaCTYIIHOIL CII0-
3 IBOMA JIYKH IBOTO PALY MOKHA OTPUMATH, «TOJABIIIN»
TOABIHHIMY mo dopmyau ereHy romoJioriuny pisHuiio CH,:

3B’ A3KaMu .
C,H,CH, = C,H,. 3icraBusiu GpopMyaIud IUX
v MOJTEKyIax 21, L, 3tlg hopmy I

HABHIBAIOTE BYTJIEBOIIHIB, JIETKO IiliTV BUCHOBKY, IO 3aTaJjlb-
aTKaTicHAMH. Ha (popmya ankernis — C H,, (n =2, 3, ...).
CkjaazeMo CTPYKTYPHY (POPMYJy MOJEKYJIN
ankeny C;Hg. Cmouarky samuiineMo BiAKpuTui
KapOOHOBUM JIAHIIOI 3 OJAHUM IOABiHMM i
OJHIM IIPOCTUM 3B’ I3KOM:
Anrkenn C=C-C.

CHo, VzaBiu 10 yBaru, 1o aromu KapO6oHy € uoTupu-

BaJIEHTHUMMU, ITIPOBENEMO BiJi KOYKHOTO aTo-
Ma A0JaTKOBiI pucku (BOHU iMiTyoTh mpocTi
3B’ SABKHU)

|
RS
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i mommIieMo BiZIOBimIHY KiJIbKiCTh aTOMIB

Tigporeny:
J B
HoO=CH
: HHH
J CkopoueHa CTPYKTypHa (GopMyJja MO-
JIEKYJIU I[bOT0 ByTJyieBogHIO (MaJy. 20):
Man. 20. CH.=CH—CH
KynectepkHeBa 2 Wil Alg.
moaenb Hassu. CucreMaTnuHi Ha3BU aJIKeHiB CKJaga-
Monekyn OTh, TOTPUMYIOUNCH TAKOI caMOi IIOCJIiJOBHOCTI,
nponeny

mo ¥ y pasi ankauiB. [[07aTKOBO BPaxOBYIOTh
IMOJIOKEHHS IIOABiHOro 3B’A3KY B MOJIEKYJIi.
TosmoBHUE KapOOHOBUI JIAHITIOT O0MPAIOTh TaK,
100 BiH MmicTuB 1e# 3B’saA30K. Atomu KapGony
HYMepPYIOTh BiJl TOro KiHIIA JIAHIIOTA, OO SIKOTO
HOABINHUM 3B’ 130K OJMIMIKUMIA.

Haseu ankeHiB i3 Hepo3raly:KeHUMU MOJIEKY-
JaMHU CKJaJaioThb, OOAAIOUN A0 KOPEeHs Ha3BU
aJIKaHy 3 TAKOI0 caMol0 KinbKicTio aromiB Kap-
00HY B MOJIEKY.JIi cy(dikc -en. Hanpukrian, arken
C;Hy mae Ha3By nponen.

ITonosxkeHHA TOABINTHOTO 3B’ A3KY B MOJIEKYJIaX
aJIKeHiB, KpiM eTeHYy i mpoleHy, BKa3ylOTh Y
Ha3Bi crmosyKu nu@poro (HaWMEeHIITNM HOMEPOM
Bigzmosiguoro aroma KapG6oHy) miciaa KopeHS
nepen cydikcoM -en, IpuuoMy A0 i micasa nmudpu
3aIuCcyioTh aedicu:

1 2 3 4
CH2:CH_CH2_CH3.
Gyr-1-en’
HJa ankeHiB i3 posTaNy:KeHUMHU MOJIEKYJIaMU

Ha3BU 3aMiCHUKIB Ta 1X IIOJOKEeHHA BKa3yIOTh y
TAKUHM caMUii cocib, 110 i AJIs aJKaHiB:

1 2 3 4 5
CH2: (|3 - (le_CHz_CHg.
H,C C,H;

3-eTn-2-MeTuIneHT-1-eH

! Pamimnre nudpy, 0 BKasyBaya IOJOKEHHA KPATHOTO 3B’ A3KY, 3aIll-
cyBaJIu IIepe Ha3BOIO CIIOJIYKHU a0o micysa Hei: 1-0yreH, 6yTeH-1.
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P HasBiTh ajiKeH, MOJIEKYJa SIKOT'O MAa€ CTPYK-
TYPHY (hopMyTy CH2=(%‘—CH2—CH3.

ByriieBomHeBUil 3aJIUIIIOK Bil MOJIEKYJIU €TeHY
CH,=CH- mae Ha3BYy 8iHi.l.

CTpyKTypHiI (POopMyJH MOJIEKYJ aJKeHiB 3a
Ha3BaMH’ CIIOJYK CKJaJaloTh TaK caMoO, AK i B
pasi ankaHiB, ajie BpPaxOBYIOTBH Ie W Miciie
MMOABIHiHOTrO 3B’ A3KY.

BIIPABA. Cknactu ¢opmyny asKeHy, Ha3Ba SIKOro — 4-eTui-2-MeTu-
rexc-2-eH.

Po3B’sa3aHHs
3amnucyemMo JaHIIor i3 mectu aromiB Kapb6ony (fioro mae moJe-
KyJjia H-TeKCaHy) 1 HyMepyeMoO B HbOMY aTOMMU:
1 2 3 4 5 6
C-C-C-C-C-C.
Hpyruii i TpeTiit aToMu CIIOJIy4a€EMO TOABIMHUM 3B’ ABKOM:
1 2 3 4 5 6
C-C=C-C-C-C.
ITpunennyemo samicamku CH;— i C,H,— BigmosizuO mo apyroro i
YeTBEPTOrO aTOMiB:

1 2 3 4 5 6
C—(|3=C—(I3—C—C.
CH; C,H;
Hommcyemo no aromiB Kap6oHY TOJIOBHOTO JIaHITIOTa HEOOXiTHY

KinbKicThs aToMmiB I'ifporeHy Ta oTpUMy€e€MO CTPYKTYPHY (QOPMYJTYy
MOJIEKYJIU aJKeHy:

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

Izomepia. Kpim eteny i mponeny, Bci iHImi aake-
HU MaioTh i3omepu. [3omMepHi aTKeHN MOYKYTH Pis-
HUTHUCS He JuIlle OyJ0BOIO KapOOHOBOTO JIAHITIOTA
(ax i askaHm), a W IOJOMKEHHAM IIOABIHOTO
3B’s13Ky B HhOMY. Taki isomepu, sk Bam Bimomo,
HaJIEKATh IO CTPYKTYPHUX.

Busenmemo cTpyKTypHi hopMysIn MOJIEKYJI i30-
mepHux ankeHiB C,Hg i mamo HaszBu cnosykam.
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CoouaTKy peasidyeMo Bci MOKJIuUBI BapiaHTH
CIIOJIYUeHHs YoTUPLoX aTromiB Kapbony, mam’s-
Talouu, 110, KPiM IpocTuX 3B’ A3KiB, Y MOJIEKYJIi
aJIKeHy Mae OyTY OfWH MOABITHU:

C=C-C-C C-C=C-C C=(|3—C
C

Temep momuimeMo A0 KOXKHOTO aroma KapOony
HeoOXimHY KiabKicTh aTtomiB Iigporeny, a mifg
dopmysIaMu HaBeIeMO HAa3BU BiMIIOBIZHMX CIO-

JYK:
CH,=CH-CH,~CH, CH;-CH-CH-CH, CH,~C—CH,
CH,
oyT-1-en OyT-2-eH METHUJINPOIeH

TpeTio CIOJYKYy MU He Ha3Baju 2-MeTHUJIIPOI-
1-erHoM (crrpoOyiiTe OOT'PYHTYBATH UOMY).

OckinbKku 00epTaHHA YACTHUH MOJIEKYJUN HaB-
KOJIO IOABIAHOrO 3B’A3KY HEMOJKJMNBe 0e3 Horo
pPyHHYBaHHA, B PALY aJlKEHIB iCHye reoMeTpuy-
Ha, a00 yuc-mpaHc-isomepia (oguH i3 BUAIB IIpo-
cTropoBoi izomepii). HeobxigHooo yMoOBOIO icHy-
BaHHA BiAMMOBIiTHUX i30MepiB € HAABHICTD ¥ KOXK-
HOro aroma KapOoHy, 1110 yTBOPIOE IIOABIAHMI
3B’sI30K, OJHOIO 3aMicHMKa abo ABOX pis3HHX
3aMiCcHUKIB. SIKIIT0 OMHOTHUIIHI 3aMiCHUKM IIepe-
OyBaOTh MO OAUWH OiK Big moaBifiHOTO 3B’A3KY,
CIOJIYKY Ha3WBAIOTHh YUC-i30MEpOM, a AKIIO0 IO
pisHi 60K — mpanc-i3omepom:

£ 1 £ 1
- -
H.. H oW W CH,
H,C/K K CH, H,C’A A°H
) ol ) ol
yuc-oyr-2-en mpanc-Gyr-2-en’

Eren, npomnen, 0yT-1-eH, MeTUJIIPONIEH, OaraTo
iHIITUX aJIKeHiB He MalOTh TeOMETPUYHIX i30MepiB.

! Panime I1i cioslyKy Ha3WBaJIu Tak: yuc-2-6yTeH, yuc-6yTeH-2; mparc-
2-0yTeH, mpanc-6yTeH-2.
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JNIABOPATOPHWWM AOCNIA Ne 4

BurotoBneHHs1 KynecTepxHeBUX Mojeneun
MOEeKyN1 reOMeTPUYHUX i30MepiB ByTEHY

30epiTh MO i MOJEKYJ reOMeTPUUYHNX i30MepiB OyTeHy, CKO-
pHCTaBIINCDH BiAMOBiAHIM HAOOPOM.

ITepeBipTe Ha CKJIafeHWUX MOJEJNAX, YU MOYKe Tpyla aToMiB
H—(||3—0H3 o0epTaTncs HaBKOJIO MOABIAHOTO 3B’ A3KY.

Orxe, iBoMepia anKeHiB 3yMOBJIeHA:

e OymoBOIO KapOOHOBOTO JaHIIOTa (CTPYKTYpPHA
izomepis);

e IIOJIOKEHHSIM IIOJABifHOIO 3B’A3Ky B KapOOHO-
BOMY JIQHITIO3] (CTPYKTYypHAa i30Mepis);

e MOJOKEHHAM 3aMiCHHKIB IIOAO IIOABiHiHOTO
3B’aA3KYy (reomerpuyHa, abo yuc-mparc-isome-
pis).

Cepep isomepiB i3 popmymnoro C,Hy € 1 muxaiy-

Hi CIIOJIYKU:

CH;
| HzC_CHg
s
HzC_CHz HzC_CHg

Tary idomepiio Ha3WBaAIOTH MiHCKJIACOB0I0; BOHA
HaJIeKUTH J0 CTPYKTYPHOI iBoMepii.

BUCHOBKMH

ByraesoaHi, MosleKyau AKMX MaIOTh BiTKpMTHI
KapOOHOBMII JAHIIOT 3 OJHUM MOABiHUM 3B’A3-
KOM, Ha3MBAIOTh ajIKkeHaMu. 3arajbHa opmyaa
aakenis — C, H,,.

Ha3zBu ajJKeHiB CKIaJAI0Th TAK CaMoO, K i aJKa-
HiB. HaaBHicTh moaBiiiHOro 3B’SI3KYy BKAa3yIOTh
cydikcom -en, a HOTO MOJOKEHHA B JAHI[I031 —
mudporo mepexn cydikcom.

151 anKeHiB iCHYIOTh CTPYKTYPHI Ta IPOCTOPOBi
izomepu. CTpyKTYpHi i30MepH Pi3HATHCSI OYyITOBOIO
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KapOOHOBOro JAHIIOra i IOJIOKEHHAM y HBOMY
MOABINHOTO 3B’A3KY, MPOCTOPOBI — PO3MilleHHAM
3aMiCHUKIB 100 IOTO 3B’ A3KY.

?

68. AKi cNoNyKn Ha3nBaloTb alKeHamu?
69. 306pasiTb eNeKTPoHHY GOPMYyNy MOMIEKYIN MPOMEHY.
70. 3Hanaitb BiANOBIAHICTb.

dopmyna MoneKyau HasBa cnonyku
1) CH3—CH=9—CH3; a) 3-etun-5,6-auMeTunrenT-3-eH;
C,Hs 6) 2,3-AMMeTUNByT-2-eH;

2) CHs—(|3H—(I3H—CH=§—CHz—CH3: B) 3-METUNEHT-2-EH.
CH; CH;, C.Hs
3) CH3—C|3 = Q—CH3;

CH,CH,
71. Cepen HaBeaeHUX GOPMYN YKaxiTb Ti, LWO HanexaTb CnosyKamM-romo-
noram:
a) CH,=CH,; B) CH3—(|3H—(I)H—CH3;
CH; CH,
6) CH,=CH-CH,-CH,—-CHg; r) CH,=CH-C,Hs.

72. Ha3BiTb BYrneBOHi, MOJIEKYIN SKUX MatoTb Taki Gopmynu:
1) CH3—(|) = Q—CHS;
CH;CH,4
2) CH3—CH:(|3 —(IDH—CH3;
C,Hs CH,
3) CH2=(|) —CltH —(IDH—CH3.
CH; CH; CH,
73. 306pasiTb CTPYKTYPHI GOPMYSIM MOSIEKYN:
a) 3-MEeTUNMEHT-1-eHy; B) LUMC-3-METUITEKC-3-EHY;
6) 3,3-pieTunrexc-1-eny; r) TpaHc-3,4-oMMEeTUNrenT-3-eHy.
74. HasBiTb TUNW i30MepIi, BNAcTMBI alkeHaM, | HaBeAiTb NPUKIaaM i3oMepiB.

75. Yu icHyioTb cnonyku cknagy C,H,,, Y MONEKyiax SKMX aTOMM CronyYeHi
N1LIEe NPOCTUMK 3B'A3KamMun? Bignosiab 06rpyHTyMTE.

76. 306pa3siTb Gopmynu Monekyn ankeHis CsH, g, WO € CTPYKTYPHUMHU i30-
MepaMmu, | fanTe Ha3BY KOXHiM cnonyLi.

77.0n9 9Koi CnonyKW i3 BMpaBM 76 iCHYOTb FEOMETPUYHI i3oMepu?
306paziTb CTPYKTYPHIi GOPMYNHN iXHIX MOSIEKYII.
71
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78. Bu3HauTe KinbKicTb aNikeHiB i3 ¢opmyno C,;H;,, MONEeKynu aKux
MICTATb Y FOJIOBHOMY Kap6OHOBOMY JTaHLI03i:
a) 4 atomun Kap6oHy;
6) 5 atomiB Kap60oHy.

BnactuBOCTI aflKkeHiB

Martepian naparpada gonomMoXKe Bam:

» oTpuMaTH iHpopMaLLilo NPo BIACTUBOCTI aIKEHIB;

» [i3HaTMCs MPO MexaHi3M peaKuii NpuegHaHHs 3a
y4yacTio ajiKeHy.

®izuuni BIacTuBocTi. AnKeHU 3a (pizuyHUMHT
BJIACTUBOCTAMU HOAiOHI 10 ankaHiB. ETen, mpo-
IeH i OyTeHU 3a 3BUYANHUX YMOB € ra3aMu, iHIIi
aJKeHu — pigmHuM abo TBepai peuoBuHHU. 3i
301JBIIIEHHAM MOJIEKYJIAPHOI MAacH CIOJYK TeM-
nepaTypu iX IJaBJeHHA i KUMiHHA 3POCTaIOTh.
AnKeHU TPAaKTUYHO HEPO3UUHHI ¥ BOJi, ajie po3-
YUHAITHCA B OPraHIiYHUX PO3UMHHUKAX.

Ximiuni BaactuBocrti. Uepea HaABHICTH ¥y
MOJIEKYJIaX aJKeHiB IIOABIHiHOro 3B’A3KY CIOJIY-
KM BUSBJAIOTH 3HAUHY XiMiUHY aKTHBHIiCTH. ¥
OiJIBIIIOCTI peakKIliii 3a yUacTio IIUX BYTJIEBOIHIiB
MOABiMiHI 3B’SBKM JIETKO II€PETBOPIOIOTHLCSI Ha
IIPOCTi BHACJIOK PO3PUBY T-3B’A3KiB.

Peaxuyii npuednanna. ATKeHU TPUETHYIOTH
BOJIeHb, TAJIOTEHU, TAJIOTEHOBOIHI, BOLY.

CkJan MPOAYKTIB TaKMX peakIliii 3a ydacTiO
BOJHIO a00 rajIorTeHiB mepenbaunTu Jerko. Kox-
Huit atroMm ['izporeny abo rajoresy CIoJIy4a€ThbCsA
3 atomoM KapOony, SKuil y MOJIEKYJi BYIJIeBOA-
HIO YTBOPIOBAB IIOABIAHMUI 3B’ A30K:

CH,-CH=CH, + H, 2360t Ni, cH_CH,~CHj (peaxwuis riipyBaHHs);

CH,-CH=CH, + Br, > CH?,—(llH—(}‘H2 (peakiria OpoMyBaHHSA).
Br Br
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C,H, Aukenu pearyooTh i3 pTopoMm 3i crrasnaxy-
w BaHHAM, CYMiIIi aJIKeHiB i3 XJiopoM IIpu

. OCBiTJIeHHI BUOYXaio0Th, a peakIrii 3 fiogom €
000POTHUMM.

BpomyBanua ankeHiB BifOyBaeThcA 3a
b yuacTio 6poMy a00 0ro BOSHOTO PO3UNHY —
TaKk 3BaHOI OpoMHOI Bogu (pimmHa Gyporo
KOJIbOPY). Ii 3HeGapBIeHHA [gae 3MOTY
BiIpi3HATU HeHACWYEHi COOJYKM Bijx Hacu-

Br2:- — 4 A - yeHnx. Peakilis OpoMyBaHHS € OIHi€0 3
AKICHUX peaxuyiil Ha KpaTHUU 3B SI30K

Man. 21. (maz. 21).

B3aemogpis eTeny TajsoreHoBOHI TPUEAHYIOTHCA [0 aJIKe-

i3 napoto Gpomy HiB 3a 3BMYAiHUX YMOB, a BOJa — 32 HAAB-

HOCTi KOHIIEHTPOBAHOI CyIb(haTHOI KMCIIOTHU.
ITpukaan peakirii aJKeHy 3 6POMOBOJHEM:
CH,=CH, + HBr —»> (|3H2—C|H2.

H Br

P HasBiTh CIIONYKY, AKA YTBOPIOETHCA B PE3YJIb-
TaTi B3aEMO/ii eTeHy 3 BOIOIO.

Ao mosiekysia ajKeHy € HeCUMETPUYHOIO
IIIOZIO TIOABifiHOTO 3B’ ABKY', TO iCHYIOTH [Ba Bapi-
aHTU TPUETHAHHS N0 Hel MOJIEKYJIM TaJIOTe€HO-
BOJIHIO.

P CxiamiTe OBI cxemMM IPUETHAHHS MOJIEKYJIHN
OGPOMOBOJHIO 10 MOJIEKYJIU IIPOIIEHY.

Peaxmii ankeHiB i3 rajJJoreHOBOOZHAMU TOCJIi-
mxyBaB y 60-Ti poku XIX cT. pocificbKuit XiMik
B. B. MapkoBaukoB. Ha miacraBi pesysabTaTiB
6araTbox HOCJIiIiB BiH c()opMyIIOBAB IPABUJIO:

MifT Yac B3a€MOAil rajJIoOreHOBOIHI0O 3 HECMMETPHUYHUM
aakeHoM aTtoM 'igporeny MoJieKyJiu raJiore HOBOJIHIO IIPHU-
eaHy€eThcA 0 atoma KapOoHy, criojiyueHOTo 3 0iJIbIIOI0
KigbkicTio aTomis I'imporeny.

! Yacturu Taxoi MoseKyJH 37iBa i cpaBa Bij mozBifiHOTO 3B’A3KY He
ONHAKOBI.
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3rifgHo i3 MMM TPaBUJIOM IPOAYKTOM pPearIrii

IpOIIeHy i3 6pOMOBOAHEM € 2-OpoMomnponan’:

CH,;-CH=CH, + HBr — CHS—(llH—(lle.

Br H

IIpaBuso MapKOBHMKOBA MOJKHA ITOSACHUTHU
Tak. ¥ MoJeKyJi nmpomeny rpyna aromiB CH, 3aB-
IAKU TPbOM eJIEKTPOHHUM mapaMm 3B’ a3kiB C—H
Ma€ MiIBUIIEHY eJeKTPOHHY I'YCTHUHY 1 TOMY 3Mi-
IITy€ PYXJIUBi €JIEKTPOHN T-3B’ A3KY 0 KPallHbOT'O
aroma KapOony (iie 3MillleHHA IOKa3aHO HUKUE
KOJIbOPOBOIO CTPiJIKOI0). YHACIIJOK IThOI'0 aTOM
Kap6ony B CH,-rpyni HaGyBae HEBeJIMKOTO Hera-
TUBHOTO 3apsany, a arom Kapoony B CH-rpymi —
MMOBUTUBHOTO 3apAny. MoJjieKkysia 6pOMOBOTHIO €
TIOJIAPHOIO; CIILJIbHA €JIeKTPOHHA mapa B Hiil 3Mi-

ImeHa A0 OiJbIII eJleKTPOHeraTHBHOT'O aToMa
8+  o-
Bpomy: H—Br. Ilig yac B3aemopil mpoieHy 3

opomoBogHeM artoMm limporeny moserkynau HBr
IpAMY€E 0 HeTaTUBHO 3apAsKkeHoro aroma Kap-
0OHY MOJIEKYJIM BYTJIEBOJHIO, & aToOM Bpomy —
IO IOBUTUBHO 3apsdAaKeHoro aroma Kapbomy:

I st p§7 3+5-
H—>%—>(2H=(EH2 + HBr — CH3—(|JH—CH3.
o Br
Peax1iii HecumMeTpuuyHUX aJKeHIB i3 BOIOIO

TaKoK BimOyBalThCcA 3a IpaBuaoM MapKOBHU-
KoBa. IIpogyKTaMu Mux peaxIliii € CmupTu:

o+ o— O+ o—
CH,-CH—CH, + H-0H 5%00m.), CH,~CH~CHj.

OH

Pearyii okucnenna. Ankenu, ak i inmi Byriure-
BOJHi, IPU HiAIIaIIOBaHHI TOPATH HA MMOBiTPi.

P CryamiTh piBHAHHSA peakIlil rOpiHHS IPOIeHy
3a HQAJUIIKY KUCHIO.

3a meBHUX YMOB aJKeHU OKUCHIOIOTHCS 3 PYi-
HYBaHHAM 7-3B’S3KiB y MoJeKkyJax. Take okuc-

! YTBOpIOETBCS TAKOX HeBeINKA KiTbKicTs 1-6poMomponany.
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Bonogumup Bacunbosny MapKoBHUKOB
(1837—1904)

BuaaTtHui pociiicbkuit XimMik, npogecop KasaHcb-
Koro, MockoBcbKoro, HoBopociricbKkoro (OgecbKo-
ro) yHisepcurtertiB, y4ieHb O. M. BytnepoBa. Bu-
SIBUB 3aKOHOMIPHICTb y NpUeaHaHHIi rasioreHoBoj-
HiB JO HEHacU4eHUX opraHidHMX crnosyK (npaBuao
MapkoBHMKOBa). BigkpuB LMK10anKaHW, 34iNCHUB
peakuii iX nepeTBOpeHHs1 Ha apoMaTU4Hi Byrne-
BOAHI. YnepLue go6yB CroslyKu i3 ceMu- i BOCbMHU-
Y1eHHUMU KapGOHOBUMM LIMKIaMKU B MOJIEKY/aXx,
BUSIBUB i30MEPU XKUPHUX KUCoT. CBOiMMU A0OCHI-
[PKEHHSIMU CrpUsiB PO3BUTKY Teopii 6yaoBuU opra-
HiYHUX CMOJIYK, 3aK/1aB 0CHOBU HadToximii. OguH i3
3aCHOBHMKIB PocilicbKoro XimiyHoro ToBapmcTBa.

HEHHSA Ha3WBAIOTh YAaCTKOBUM, ab0 «M’ AKUM».
Bono BimOyBaeTbcs, HAIPUKJAL, IIPU B3AEMOMil
aJKeHiB i3 po30aBJeHUM BOJHUM DPO3YMHOM Ka-
aitt nepmanranaty KMnO,. ITix uac mponyckaHHA
eTeHy abo iHITTOT0 Ta30IM0i0HOT0 AJTKEHY B PO3UNH
1iel coi hiosieToBUI KOJIip BHUKAE i 3’ ABIAETHCA
oypuit ocax MnO, (mas. 22). Y pesyabraTi peaxirii
YTBOPIOETHCS TBOXATOMHUY CIIPT:

CH,=CH, 10 1LO, CH,~CH,.
OH OH

eTUJIEHTJIIKOIb

(YmoBaUM 3anucom [O] B oprauiuHiii
ximii uvacTto 3aMiHIOIOTL GQOpMYJTy
OKMCHUKA.)

3a pgomomoroio Iriei peakirii, Ak i
peakiii s3a yuacTio OpoMHOI BOAH,
MOXKHA Bipi3HUTHU HEHACUUeH] ByTJIe-
BOIHI BiT HACMUEHUX.

Peaxyii nonimepusayii. Busuatoun
B 9 KJaci eTeH (eTuJieH), BU Ji3HAJINUCH,
110 HI0T0 MOJIEKYJHW MOYKYTh CIIOJTyYa-
THUCA B JOBTi JIAHIIOTU. ¥ Pe3yJIbTaTi
TaKOl B3a€EMO/Ii1l yTBOPIOETHCSA IIOJIieTH-
3 BOAHUM PO3UMHOM sgeH. lleli mpomec MOMKHA POSIVIANATU
Kanin nepmMaHraHaty AK IIOCJLIOBHE IPUENTHAHHSA 0 OLHI1EL

Man. 22.
B3aemogpia eteny
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MOJIEKYJI aJIKeHy IHITMX MOJIEKYJ BHACJIITOK
po3puBy 1-3B’ A3KiB.

P 3anuiniTe cxemMy yTBOPEHHS IMOJieTUJIeHy 3
eTeHy.

THI1i anMKeHU TaKOXK 3[aTHI 10 moJiMepusaii:
t,p, k

CH,~CH + CH,=CH + CH,=CH + ... =%
CH, CH, CH,
= ... ~CH,~CH—CH,~CH—CH,~CH~ ..
CH, CH, CH,
nCH,=CH — (~CH,~CH-),
CH, CH,
MoROMED Hostimep

Hassa mousrimepy, AKUNA YyTBOPIOETHCS i3 mpome-
HY, — moJrinpoiiieH (maju. 23).

Man. 23.
KynectepxHeBa
mogaesb
¢dparmeHTa
MOJIEKYN
nonainponinexHy

9

J J

.
PeaKuii 3aMilljeHHSs /151 a/IKEHIB He XapaKTepHi.

3a temnepatypu ~ 500 °C nponeH B3aemogie 3

XJ1I0pOM 3i 36epexKeHHAM MoABiMHOro 3B’13Ky B

MosieKkyni Ta 3amiweHHsamM atoma [ligporeHy B

METU/IbHIN rpyni:

CH,=CH-CH, + Cl, 5N CH,=CH-CH,CI + HCI.

BUCHOBKH

Ankenu 3a GpisMYHUMM BJIACTHUBOCTAMU MOAiOHI
IO aJIKaHiB, HEPO3YUHHI Y BO/i, ajIe PO3YUUHAIOTHCS
B OpraHiyHMX PO3UYMHHHKAX. 3i 30iJAbIIeHHAM
MOJIEKYJISPHOI MacH CIIOJIYK TeMIIepaTypH iX Imjas-
JIEHHS 1 KHIIiIHHS 3POCTAIOTh.

Yepes HAABHICTD Y MOJIEKYJIAaX AJKEHIiB MOABii-
HOTO 3B’A3KY I[i CHOJYKU BUABJIIIOTH XiMiuHY
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AKTHUBHICTH, BCTYIIAIOUU B PeakIlil MpueIHAHHA,
OKHMCHeHHs, moaimepusamnii. Ilix yac B3aemomii
HEeCMMETPHMYHUX AaJIKeHiB i3 raJIoreHOBOTHAMU
aTtom I'itporeHy MoJieKy/Iu raJIOreHOBOJTHIO IIPHET-
Hy€ThCA A0 aToma KapOoHy, crioryuyeHoro 3 0ijib-
1IOX0 KijbKicTi0 aTomiB I'imporeny (mpasuio Map-
KOBHHKOBA).

?

79. 3icTaBTe ankeHu 3 ankaHamu 3a GpisMYHUMKU BNACTUBOCTAMM.
80. YoMy anKeHu BCTynatoTb y peaKLii NpuegHaHHA?
81. NoACHITb MexaHi3M NpUeIHAHHSA raJloreHOBOAHIO 10 MPOTEHY.
82. JonuiliTb PIBHAHHSA peaKLin i Ha3BiTb NPOAYKTH:
a) CH2=(|)—CH3 +H, —> ...
CHs
0) CH2=(|3—CH3 +Br, — ..
CHs
B) CH3—(|3=CH—CH3 +HCI — ...
CHs
83. Cknaaitb piBHAHHSA peakLlin, 3a JONOMOrol SKUX MOMXHa 34iMCHUTH
TaKi NepeTBOPEHHS, | BKaXiTb YMOBM ix nepeobiry:
C,HsCl

CzHe <_C2H4—) (—CH2—CH2—)n.

N
CoH4Br,

84. Hanuwitb cxemy peakuii yrBopeHHs TednoHy (-CF,-CF,-), i3 Bigno-
BiAHOI HEHACUYEHOT CMONYKMW.

85. CKnaaitb y 3aranbHOMY BUINSAAI PIBHAHHS peaKLii FOPiHHSA anKeHy.

86. 064MCniTb Macy eTeHy, HeoOXxigHy ans nobyBaHHA 50 r 6pomMoeTaHy,
SIKLWO BiAHOCHWIM BWXiA NPOAYKTY peaKLuii ctTaHoBUTb 91,7 %.

87. flka xiMmiyHa dopmyna BYrneBOAHIO, AKLWO MacoBa YacTka Kap6oHy B
HbOMY cTaHOBUTb 0,857, @ rycTMHa CrosyKuM 3a HOpMasibHUX YMOB —
1,875 r/n? 306pasiTb CTPYKTYPHi GOpMyIn MOMEKYN YCiX i3omMepiB
TaKoro cknagy.

88. MNpoayktn cnantoBaHHa 0,05 Monb BYrNeBOAHIO, CUMETPUYHA MO-
JleKyna sIKoro Mae poaranyeHy 6yaoBy, NMPOMyCcTUAM B HaAMLIOK
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BanHaHoOi Boau. YTBopuBca ocaa macot 30 r. YKazaHa KiNbKicTb
pPEeYOBMHU BYIrNEBOAHIO 34aTHa NPUEAHATHU TaKy caMy KiNbKiCcTb pe-
YOBUHU BpoMy. AKa CTpPYKTypHa dopmMyna MONEKYIU BYINIEBOAHIO i
noro HasBa?

Gﬂ OONUTIINBUX \

AnkajgieHu

Cepenl HeHacM4YeHWX BYINEBOAHIB € CMONYKU, MOJIEKYIN AKUX MatOTb
BiOKPUTUN Kap6OHOBVIVI naHulor i3 ABoMa MoABiiHUMMK 3B’A3Kamu. Ix
Ha3Ba — asKkajgieHn. Li 3B’S3KM MOXyTb nepebysatv 6ins O4HOrO
atoma Kap6oHy (CH,=C=CH,), po3gingatmca ogHUM MPOCTUM 3B’'A3KOM
(CH,=CH-CH=CH,) a6o kinbkoma (CH,=CH-CH,-CH,—-CH=CH-CH,).
3aranbHa dpopmyna ankagieHisB — C,H,,_» (n = 3, 4, ...).

[MpaKTMyHe 3Ha4YeHHA MaloTb afiKafi€eHW, B MOJIEKYNax SKUX NoABilHi
3B’A3KMW PO3/iNeHi 0AHMM NPOCTUM 3B'A3KOM, 30Kpema 6yTa-1,3-aieH:

e C/g ot
H/

TaKi cnonyku cnyrytoTb CUPOBMHOIO A1 BUPOBHMULITBA KaydyKy, N'YMU, AESKMX
nnactMac. Matepianu Ha ix OCHOBiI BUKOPUCTOBYOTb Ha TPAHCMOPTI, Y PI3HNUX
ranyssix MpOMWUCIIOBOCTI, ENEeKTPOTEXHIL,i, MOGYTi TOLLO.

Monekyny 6yta-1,3-aieHy MOXKHa po3rnaaaTh fK TaKy, Lo CKNaAa€eTb-
CA i3 ABOX CMNOJIyYEHMX 3a/ULLKIB MosieKynn eteHy CH,=CH-. Tpu enek-
TPOHU KOXHOro atoma Kap6oHy (S-eNIEKTPOH i IBa p-eNeKTPoHKU) rnepe-
6yBaloTb B SP>-ribpuaHux opb6iTansix, a BCi aToMU MOSIEKYIM Lboro
BYIMEBOAHIO — B OJHIM NAOLWMHI. HeribpnansoBaHi p-opbiTani atomis
Kap6oHy (B KOXXHOro — no ofHin op6iTani) nepekpmBaoTbCs 3 yTBOPEH-
HAM €AMHOI TT-€NEeKTPOHHOI cucTeMU. [iNsgHKM iX NepekpMBaHHA PoO3Mmi-
WeHi Hag i nig naowuHoo monekynun (Man. 24). OTKe, B MOoneKyni 6y-
Ta-1,3-aieHy HeMa€e NOBHOLLIHHMX MPOCTUX i MOABIMHMX 3B’3KIiB MiXK aTo-
Mamun KapOoHy; T-eNeKTPOoHHa rycTMHa po3nojineHa (aenokanisoaHa)
no BCbOMY Kap6oHOBOMY naHutory. CTpyKTypHY $opmyny MOSEKyIu
LbOro BYINEBOAHIO iHOAI 3amnuCyloTb TaK:

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

3a xiMiYHUMK BNACTMBOCTAMM anKadieHn NodibHi Ao anKeHiB. XapaK-

QDHMMM N9 HUX € peaKuii NpMeaHaHHSA | nonimepu3aaldii. j
! T'penpkuit mpedikc di- (dis-) osmauae 0dsiui, cydike «eH» — TO-

IBiHUI 3B’ SI30K.
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(

Man. 24.
n-EneKTpoHHa
cuctema B
MoneKyni
oyta-1,3-gieHy

OcobnuBicTb 3B’A3KIB MiXK aToMamu Kap6oHy B Mmosiekyni 6yta-1,3-4i-
€HY Ta iHWKX NoAIGHMX CNONYK BM/IMBAE Ha Nepedir XimiYyHUX peakLin.
Tak, nig 4Yac peakuii Mk 6yta-1,3-gieHOM i 6POMOM aTOMU ranoreHy
NPUEAHYIOTLCSA MEepPeBaXKHO [0 NepLworo i oCTaHHbLOro atomie Kap6oHy
MOJIEKYNM BYrNeBOAHIO (Tak 3BaHe 1,4-npuefHaHHs), a MiXK APYyruMm i
TpeTim atTomamMu Kap6oHy yTBOPIOETLCA NOABINHWIA 3B’A30K™:

CH,=CH-CH=CH, + Br, - CH,Br—CH=CH-CH,Br.
6yTta-1,3-aieH 1,4-0M6pOMO6YT-2-eH
3a Hag MWKy 6poMy TT-3B’A30K MiXK LMW aTOMaMKu PO3PUBAETLCS i NpK-
€0HYETHCA LWe OfHa MOJSIEKyNa peareHTy:
CH,Br-CH=CH-CH,Br + Br, - CH,Br—CHBr—CHBr—CH,Br.
1,2,3,4-teTpabpomMobyTaH

Monimepuzauieto 6yta-1,3-aieHy CH,=CH-CH=CH, no6yBaloTb CUH-
TETUYHUIN KaydyK. [pUPOOHUIN Kay4yK, SKUK MICTUTbCH B COKaX AESKMX
TPOMIYHUX POCAMH, € MPOAYKTOM NojiMepu3aLii Metunoéyta-1,3-gieHy
CH2=(|3—CH=CH2.

N J

ANKiHK

MarTtepian naparpada gonomMoxxe BaMm:

> [i3HaTMCS NPO CcKAag i 6y40BY MOJEKY/ ankKiHiB;
> oTpUMaTH BiJOMOCTI MPo i30MepIito anKiHis;

!V HeBesMKi# KiJIBKOCTI yTBOPIOETHCA TAKOMK IPOAYKT 1,2-IpreaHaH-
Ha — 3,4-gubpomobyT-1-en CH,=CH—-CHBr—CH,Br.
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> cKknagati Gopmyv i30MepiB anKiHiB i HasuBaTH ix;
> 3’AcyBaTu BNACTMBOCTI asKiHiB.

Crkaan i 0ymoBa moaekya. Hafimpocrimum
BYTJIEBOJHEM i3 IOTPifiHMM 3B’ A3KOM Y MOJIe-
KyJi e etruH, abo aueruneH, C,H, (man. 25).
CTpyKTypHa (QopMyJia MOJEKYJIHU CIIOIYKU —
H—-C=C—H, a exexrpornna — H:C::C:H.

Man. 25. P IloscHiITE HPOCTOPOBY OYAOBY MOJIEKYJIU
MacwTra6Ha mogenb eTUHY

MOJIEKY/IN €TUHY

ETuH 3amoyaTKoBYy€e TOMOJIOTIUHUY pPAd ByTJIe-
BOJHIB, Yy MOJIEKYyJIaX SIKUX € OAWH IIOTPiAHUH
3B’ A30K.

ByrieBoaHi, MOJIEKY/IN AKMX MAIOTh BiIKpUTUH KapOOHO-
BUI JIAHITIOT i3 MOTPiHHNM 3B’ A3KOM, HA3UBAIOTh ANKIHAMU.

IToTpifinmii 3B’A30K y MOJIEKYJi eTUHY CKJa-
Ia€eThCA 3 OSHOTO G-3B’SI3KY Ta ABOX T-3B A3KiB.
Arovmu Kapb6oHy, cmoaydeHi mOTpiiHUM 3B’A3-
KOM, ITepe0yBaloTh y CTaHi sp-riopuausariii.

¥V MoJeKyax aJdKiHIB MiCTUTBCSA Ha IBA aTOMU
Tigporeny meHIe, HiK y MOJIEKyJaX aJIKeHiB
(sicraBre ckiany mosekysn eruny C,H, i1 eremy

Ankian C,H,). Tomy sarambHa (opmysa aakiHiB —
CnHzn—Z CnHZn—Z'

Haseu. Ximiuni Ha3BUM aJKiHIB CKJIAZAIOTH TAK
caMo, SK 1 aJKeHiB, aje 3amicTh cydikca -eH
BUKOPUCTOBYIOTH CyDiKcC -in (-uH):

HC=C-CH,.
IpOHiH
TosioBHMII JIAHITIOT MOJIEKYJIV aJIKiHY, AK 1 aaKe-
HY, 00MPaIOTh TAKUM, 11100 ¥ HbOMY O0YB KpaTHUI
3B’A30K. IToylosKeHHs TOTPiliHOTO 3B’ A3KY B JIaH-
111031 BKa3yoTh Iudporo nepen cydikcom

1 2 3 4
HC=C—CH,—CH,,
6YT'1'iH1

! Pamimre mu@py, 110 BKasye Ha IOJ0KEeHHA KPATHOTO 3B’ A3KY, 3aIIUCY-
BaJIu Iepej Ha3BOIO CIIONYKU abo micaa mei: 1-6yTuH, OyTuH-1.
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a 3aMiCHUKIB — HAa ITIOYATKY Ha3BU CIIOJIYKU:

1 2 3 4 5

CH3—CEC—(IJH—CH3.

CH;
4-MeTuNIneHT-2-i
Izomepia. [[nsa ankidiB icHYIOTH JHIIle CTPYK-

TypHi isomepu, aKi pisHATHCA 6ydo0w KapbOo-
H06020 JAHYI02A 1 NOJLOHCEHHAM Y HbOMY nompiil-
Hozo 36’sa3ky. Ilpukiyan npyroro BapianTa iso-
mepii: 6yr-1-im HC=C-CH,-CH; i 0yt-2-im
CH,-C=C-CH,.

P [loBexiTs, 110 OYTUHY i3 POSTANyKEHUM Kap-
0OHOBHUM JIAHITIOT'OM Y MOJIEKYJIi He icHYE.

ANIKiHM MaloTb i3omMepu cepef anKagieHiB — cno-
JIYK i3 BOMa noABiAHUMM 3B’I3KaMU B MOJIEKY/laxX
(c. 78). Tak, isomepamu 6yTUHIB € 6yTa-1,2-gicH
H,C=C=CH-CH; i 6yta-1,3-gieH H,C=CH-CH=CH.,.
Le — npuknag mixxknacoBoi i3omepii (3aranbHi
¢dopmynu ankiHiB i ankagieHiB ogHaKoBI).

®isuuni BaacTuBocti. Ankinm — 06es30apBHI
peuoBuHU. ETyH, nponiu i 6yT-1-iH 3a 3BUUaftHUX
YMOB € rasaMu, pellTa aJKiHiB — pigumam abdo

TBepAi peuoBMHU. ['a30omofiOHiI anmkiHm Maiixke
He MalTh 3anaxy. HempuemMHunii 3anax TeXHIUHO-
ro eTtmHy (ameTwyieHy), AKWI BUKOPUCTOBYIOTH
Ipu ra303BapiOBaJIbHUX PoOOTax, 3YMOBJIEHUN
momimikamu cipkoBogHio H,S, docdhiny PH; Ta
iHImMuUX rasiB. AJKiHM TOraHO PO3UUHSIOTHCA VY
BOJI.

XimiuHi BIacTuBocTi. AJIKiHM AK HeHacUUeHi
CIIOJIYKMW BCTYINAIOTh y peakIllii mpuemgHaHHS,
OKWCHEHHS, a Ti, B MOJIEKYJIaX AKUX € (DparMeHT
—C=CH, — e # y peakIiii samimieHHs.

Peaxyii npuednanna. 3aBOAKU HASIBHOCTI B
MOJIEKYJII aJKiHy IIOTPifiHOTrO 3B’SI3KY IIPUEL-
HaHHSA BOJIHIO, TAJIOTeHY Y1 raJIOTeHOBOJHIO Bif-
OyBaeTbca y ABi crazmii. CmouaTKy MoOJIEKyJa
aJKiHYy TpUEIHYE OOHY MOJIEKYJY peareHry,
moTiM — ApyTy.
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Pearuyia 2idpysanns. Ha mepimiii crazxii Baae-
Monii eTwWHyY i3 BomHeM, AKa BigOyBaeTbcs 3a
HasIBHOCTI KaTaJidaTopa, YTBOPIOETHCA €TeH, a
Ha Apyriit — erax.

P Hanumrits BigmoBigHi xiMiuHi piBHAHHA.

AwnajoriuHo B3aeMo/Iie 3 BOJHEM MIPOIIiH:

HC=C—-CH, 22*, y c—cH-cH, "> *, CH,~CH,—CH,.
TPOIIiH TIpOIleH IpOIlaH

Pearkuii 3 eanozenamu. Ankinu, AK i aaKeHu,
3He0apBIOIOTH OPpOMHY Boay. Bam Bimomo, 1110 115
peakIiia € AKicHOIO Ha KpaTHUH 3B’dA30K. Baae-
MOZil0 eTUHY i3 O6poMoM Bu BuBUaau y 9 Kjaci.

XimiuHi piBHAHHA OPOMYBaHHA IIPOITIHY:
HC=C-CHj; + Br, » CHBr=CBr—CH; (1-ma crazgis'),

1,2-gu6pomMonporen

CHBr=CBr-CH; + Br, -» CHBr,—CBr,—CH; (2-ra crangis).

1,1,2,2-rerpabpomonponas

IIpuengnasHa XJI0PY A0 aJKiHIB BigOyBaeThCsA

aHaAJIOTivHO.
Peaxiriro eTuny i3 XJiopoM 3IiliICHIOIOTH y PO3-
ynauuky (CCl,) 3a HasgBHOCTI KaTanisaropa. Ha
R J MePIIii cTa il yTBOPIOIOTHCA reOMEeTPUYHI i3oMe-
pu 1,2-nuxyopoereny (maj. 26).
Pearuii 3 zanozenosoduamu. Ilepmia cramis
B3a€EMO/Iil eTUHY i3 XJIOPOBOIHEM
HC=CH + HCl ¢ 2 He" L iy c—cHCl
XJIOPOETEH,
abo BiHiIXJIOPUL
6 Mae€ IpaKTUYHe 3HAYeHHs, OCKiIbKY BiHIIXJIOpPUL
Man. 26. € CUPOBUHOIO AJIsI BUPOOHUIITBA OJIiBiHIIXJIOpU-
KynecTepsHeBi Iy — TOJIiMepY, AKUI BUKOPUCTOBYIOTH JIJIsI BUTO-
mogeni MosieKyn TOBJIEHHS MaTepiajiB pi3HOr0o Ipu3HAYEHHA.
1,2-puxnopo- CkJan IpoAyKTy APYroi cranil peakilii eTuny
gTiHL"z;_isoMep_ i3 xJjopoBomHeM (abo peakIlii BiHimxXJOpPHUAY i3
6 — TpaHc- ' XJIOPOBOJHEM) BU3HaAUaeThcA IIpaBujomM Map-
isomep KOBHUKOBA:

! Ha mitt cTagii yTBopoeThCa mepeBaskHO mpatc-isomep.
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H,C=CHCI + HCl - CH,—CHCL,.

1,1-guxsopoeran

A

e

Ile mpaBuJI0O BUKOHYETHCA OO0 000X cTa-
Iifi peakIiii raJIoreHOBOAHIB i3 HecuMe-

CoHy TPUUYHUMU aJIKiHAMH.

R

P HanuniiTs piBHAHHS peakIiil mocaigos-
HOTO TPUENHAHHA XJIOPOBOAHIO IO ITPO-
miny.

caC,, H,0

Ilpuenguanusa Bogu OO0 aJKimiB Bigby-
Man. 27 BaEeThCA 3a ITeBHUX yMOB (c. 162, 165).
[OpiHHA eTUHY Peaxyii oxucnennsa. Ankinm, ak i immi
BYTJIEBOIHi, 3rOPAIOTH Yy HAIJIUIIKY KUCHIO
YU IIOBiTPS.

P ITosicHITH, YOMY €THH M'OPUATH ICKPABUM i BOI-
HoOUac KinTaBuM moaym’ am (mau. 27).

Peaki1iito ropinHaa eTuHy (aleTuJIeHy) B YUCTO-
My KHUCHI BUKOPHUCTOBYIOTH AJIS 3BapOBaHHS i
pisanasa meramiB. Ilix gac i1 mepebiry Temmepary-
pa moaym’a carae 3000 °C. Amerusen i3 6asoHa
(mag. 28) abo remeparopa (mau. 29) i Kuceus (is
0ajioHA) IMiABOAATH y CIEI[iaJbHUN MAJbHUK, a
moJiyM’ s, III0 BUXOAUTDH i3 HHOTO, HAIPABIIIOTH
Ha Merasa (maja. 30). IIpamoouu 3 eTUHOM, CJIif
nam’ATaTH, 10 CYMiIIi IIboro ra3y 3 IoBiTpaM i
KHCHEM BUOYXOHeOe3IIeuHi.

Man. 28. Man. 29. Man. 30.
BanoHu leHepaTop 3BaptoBaHHA (a) i pisaHHa (6) meTany
3 aueTuneHoOM aueTuneHy
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AnKiHVM B3a€EMOMIiIOTH i3 POBUMHAMU CUJIBHUX
okucHUKiB. IIpu 11pbomMy mOTpPiliHI 3B’A3KU MiK
aromamu KapOoHy B MOJIEKYJIaX BYTJIeBOIHIB, AK
IIPaBUJIO, PO3PUBAIOTECA. PeaKIlisa aakiny is pos-
ypHOM KaJjiii mepmanranmaty KMnO,, ax i 3
OpPOMHOI0 BOJOIO0, € AKICHOI HAa KPaTHUU 3B’ dA-
30K. Po3uuH cojii 3He0ApPBJIIOETHCA, a aAJKiHU
OKHCHIOIOTHCS 0 KapOOHOBUX KUCJIOT' :

CH,-C=C—CH, 1% .0,

2CH;COOH.

ETnH B3aemMogie 3 pO34YMHOM KaJlih nepMaHraHa-
Ty iHaKwe. MoTpiiHi 3B’93KU B HOro MOJIeKy/lax He
po3puBalOTLCS, @ NMEPEeTBOPHIOTLCS Ha MPOCTI.
OgHuM i3 NpoayKTiB peakuii € cinb wWaBaeBoi
KUCJIOTHU — Kasii OKcanar:

3HC=CH + 8KMn0O, - 3KOOC-COOK +
+ 8MnO,\ + 2KOH + 2H,0.

Peaxuyii samiwenna. ETun i anrkiam, B MoJe-
KyJlax SKUX IOTPiHUIN 3B’A30K IepebyBae Ha
mouyaTky KapOOHOBOI'O JIAHI[IOra, pPearymoTb i3
JYKHUMU MeTaJlaMu:

HC=CH + 2Na -YHs (Pi0xul), NaC=CNa + H,™.

HaTPill aleTUJIeH

ETMH B3aemogie 3 aMOHiaYHUMU PO3YUHaAMMU
okcugis ApreHtymy i Kynpymy(l):

HC=CH + Ag,0 22:®H, pgc—cAgl + H,0;

HC=CH + Cu,0 P4, cyc—ccul + H,0.

Ui peaKuii BAKOpUCTOBYIOTb [/151 BUSIB/IEHHS] €TUHY:
cnonyka Ag,C, mae 6inuni Konip, a Cu,C, — yerns-
HO-4YepPBOHU.

VY Takmx peakIifgxX eTWH Haragye KUCJIOTY.
ITorpitinuit 3B’sA30K Mixk atomamu Kapbory
CIpuUMNHsAE 30iJbIIeHHA IIOJAPHOCTI IIPOCTUX

- ot
3B’a3KiB (=C«-H), i cTBOpIOETHCA IIepeayMOBa

1V 1y:KHOMY CepefOBHUIIi YTBOPIOIOTHCA COJIi IIUX KHUCJIOT.
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nna 3amimenHsa artomiB ligporeny Ha atomm
MEeTaJIIYHOTO eJJeMeHTa.

Bixg eruny moxomgutk crosyka CaC,, TexHiuHA
HasBa AK0I — Kausbliil kap6ix. I zoOyBaioTs Baae-
MOJIi€0 KaJIBI[ill OKCUAY i3 ByTJIeleM IIPU CUJIbHO-
My HarpiBauui (mas. 27). Ila cmonyka mae mpak-
TUYHEe 3HAYEHHS; 3a PeaKIlicio KajbIlili Kapoiny 3
BOJIOIO Y IIPOMMCJIOBOCTi 00yBatoTh eTuH (c. 99).

BUCHOBKHU

ByraeBonHi, MOIEKyIH AKMX MAIOTh BiIKpUTHI
KapOOHOBUM JAaHIIOT i3 MOTpPiiHUM 3B’A3KOM,
Ha3WBaKOTh ajJKiHamMu. 3arajgsHa dopmylia aaki-
HiB — C, H,, ».

Ha3ssu aakiniB ckaagaroThs Tak caMo, 9K i ajJke-
HiB, ajle BUKOPUCTOBYIOTh cydikc -in (-un). Ilomo-
SKEeHHSI MOTPilHOrOo 3B’A3KY B JIAHII03i BKA3YIOTh
mudporo nepen cydirkcom.

CTpykTypHa i30Mepia aJKiHiB 3yMOBIeHA Pi3-
HOI0 O0yTOBOIO KapOOHOBOTO JAaHIIOTA i po3Mi-
IEeHHIM Y HbOMY IOTPiiiHOTO 3B’ A3KY.

3a 3BHYAWHUX YMOB aJIKiHM — (0e30apBHi peyo-
BMHU, 1[0 Maiike He MAIOTh 3aIaxy i MOTaHO PO3-
YUHAOTHCA Y BOAi. XapaKTepHUMH AJSI HUX €
peaknii nmpuegHAHHA W OKHMCHEHHA. AIKiHu i3
MOTPiHHUM 3B’SI3BKOM Ha IOYATKY KapOOHOBOTO
JaHIOTa BCTYHAIOTh y peakmii 3amimeHHS 3
AQKTHBHUMU METAJIaMU.

?

89. AKi ByrneBoaHi Ha3nBatoTb anKiHamu? Hanuuwite CTPYKTYPHI dopmynm
MOJEKYN NEPLIMX TPbOX CMONYK FOMONOTIYHOIO psaay €TUHY.

90. [lavTe Ha3BM anKiHaMm, WO MaloTb TaKi GopMynu:

CH4

|
a) CH;—CH,-CH,—-C=CH; B) CH3_$_CEC_CH3_
6) CH3—CEC—(|3H—CH2—CH3; CHs

CHs
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91. 306paziTb CTPYKTYPHI GOpMyNIn MONEKyN:
a) reKkc-2-iny;
6) 3-MeTUNNeHT-1-iHy;
B) 2,2-AUMMETUITEKC-3-iHY.
r) 3,3-aumeTnarent-1-iHy.

92. CkNafitb CTPYKTYpHI GOopMySiv MOJSIEKyn i30MepHUX ankiHiB CgHg i
Ha3BiTb CMOJYKH.

93. Hanuwitb piBHAHHA peaKuin 6yT-1-iHy i3 BOAHEM, XJIOPOBOAHEM, Y35-
TUMW B HAZUIMLLKY, @ TAKOX i3 HaTpiEM.

94. ANKiH, MONEKYNN SKOr0 MatloTb po3ranyxeHy 6ynoBy, B3aeMogie 3 6po-
MOBOAHEM 3 YTBOPEHHAM cnonyku CsH,oBr,. Hanuwite piBHAHHA ABOX
NOCNIAOBHUX peaKLiin, Ha3BiTb peareHTH i NPoayKTw.

95. FIK 3a LOMOMOrO XiMIYHUX PeaKLin po3ni3HaTH H-reKcaH, reKc-2-eH i
reKkc-1-iH, sKi MiCTATbCS B Pi3HMX MPoBGipKax?

96. KM MaKCcMManbHWh 06'EM BOAHIO (3@ HOPMAasIbHUX YMOB) MOXe
npueLHaTUCA A0 €TUHY, B3ATOMY KilbKicTio pe4yoBuHM 0,1 monb?
(YcHo.)

97. K1 06’eM BYINEKUCNON0 ragdy yTBOPKETLCS Npu cnantoBaHHi 400 mn
NponiHy B HagnMLWKy nosiTpa? (YcHo.)

98. 3HanaiTb XiMivHy GopMmyny anKiHy:

a) MosnspHa Maca sKoro 68 r/mMoJib (YCHO);

6) y AKoMy MacoBa YacTka Kap6oHy ctaHoBUTb 88,2 %;

B) Npu cnanoBaHHi 0,1 Mmonb fKoro yrBoptoeTbes 0,5 monb Byrne-
KUCNoro rasy (ycHo).

ApoMaTuuHi ByIJIeBOIHI
(apeHn)

Hassa omHi€l 3 rpyI opraHiuYHUX CIIOJIYK JOBO-
JIi He3BUYaliHA — apomamuyHi 8yznego0Hi. Bona
OB’ sI3aHA 3 TUM, 1[0 PaHiIlIe I[i CIIOJNYKY 00yBa-
JIY 3 IPUPOSHUX AyxXMAHUX cMmoi’. IlpoTe crijib-
HOIO 03HAKOIO TAKUX CIHOJYK € He 3amax, a 0co0-
JuBa 0ymoBa MOJIEKYJI.

! Bizomi apoMaTwuHi ByrieBoHI 3 HeIPHEMHMM 3aIlaxoM i Taki, 1o
3armaxy He MaiTh.
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beH3eH. ApeHu

Martepian naparpada gonomoxke Bam:

> [i3HaTMCS NPO CKIaj i 6y40BY MOIEKY/IM BEH3EHY;
» 3’acyBaTH, AKi CNOMYKU Ha3nBaloTh apeHamu;

»> oTpUMaTH BiJOMOCTI MPo i30Mepilo apeHis;

> cKnagati GopMynu i3oMepiB apeHiB i Ha3uBaTH ix.

Bensen. Halinpocrimum apoMaTnaHUM ByTJIe-
BoxHeM € Oen3eH C4Hy (TpuBianbpHa HazBa — GeH-
30J1). ITt0 cioryKy BigkpuB y 1825 p. aHrmiiichk-
Kuii yuenuin M. @apazeit; BoHa y BUTJIALL pigu-
HY HAKONHNUYYBaJacCAd B EMHOCTAX 31 CBiTHMIBHUM
rasoM, SKUH BUKOPUCTOBYBAJIHU V BYJIMUHUX JIiX-
Tapsax.

3azadxoea monexyna. BractuBocTi 6eH3eHY,
BUABJEHI XiMikaMu, He JaBaId 3MOTH OLHO3HAU-
HO ommcaTu OyIZOBY MOTro MoOJIeKyau. AToMiB
Tigporeny B moaekysi 6enseny CgHg smauno
MeHIIIe, Hi’K Y MOJIEKYJIaX HACUYEHUX BYTJIE€BOI-
HiB — rekcany C¢H,, i muxkaorekcany CgH,y,. Ile
BKa3yBaJI0O HA HASABHICTH Y MOJIEKYJIi TOABIAHUX
Y1 HABiTh NOTPiHNX 3B’ A3KiB (TOOTO OeH3eH MaB
O0yTu HeHacuyeHum gyzaego0nem). OQHAK CIIOTY-
Ka BUSBUJIACA XiMiUHO ITaCUBHOIO (K HaAcCuueHi
8yene600Hi) i, HA BimMiHy Bix anKeHiB i ankiuis,
He 3HebOapBJIOBajia OpOoMHOI BoAu i PO3UMHY
KaJuiit mepmanranaty. Illonpasna, 3a 0co0IMBUX
ymoB moiekyina CsHy yce sk mpuemmyBana Tpu
MOJIEKYJIX BOAHIO a00 XJIOPY.

IToxigHi GeH3eHY 3 METHJIBHOIO TPYHOI0 YU
aTOMOM TaJIOTeHy B MOJIEKYJIi He MaJiu i30MepiB,
1170 CBiAUMJIO IPO PiBHOIIiHHiICTE aTomiB Kapbony
B MoJIeKyJIi cronyku. Take morjo O0yTu Jimiie 3a
YMOBH, II10 BOHU YTBOPIOIOTH 3aMKHEHUH JIAHITIOT
(4K y MOJIeKyJIaX YUKJIO0AIKAHIB).

BpaxoByouu cykymHicTh 1ux (pakTiB, yueHi
3aIlPOIIOHYBAJM KiJibKa CTPYKTYPHUX (op-
MyJ MOJIeKyJu OeH3eHy. I3 OinbmricTio haxTiB
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Man. 31.

Mogaeni

MOJIEKY/IN GEH3EHY:
a — KyJleCTep)XHeBa;
6 — macwTabHa

Man. 32.
lMepeKpuBaHHSA
opGitanen y
MONeKyni 6eH3eHy:
a — riépuaHux (sp?);
6 — Heriopu-
OU30BaHux (p)

88

Ha#WKpaille y3roa:KyBaJjaca hopMyaa HiMeIlb-
Koro ximika A. Kekyie (1865):
H

1
H\Q/C\\CI/H
H ’Cxc/,C\H

|

H

OmHak BOHa He TOSCHIOBajsia, YoMy O€H3eH,
MAalouu KpaTHi 3B’da3KM, 3a 3BUUYANHUX YMOB
He BCTYNAaB y peakIlil npuegHaHHA.

Yepes Kinbka pokis Kexyiie BucyHyB ifero,
110 MOABi#iHI 3B’sA3KM He 3aKpilljieHi B moJie-
KYJIi, a IMOCTiAHO IMepeMilIyoThCa Bil OOHOTO
aroma KapOoHy mo iumioro, ctupaioyuu BigMiH-
HOCTi MiX HUMU.

Ilomanprmi mociimkeHHA MiATBEPAUIN PiB-
HOIiHHicTL aTomiB KapboHny B MoJieKy.Ji OeH-
3eHy 1 posMmileHHA iX B OAHIN IJIOIWHIi, Yy
KyTaXxX MPaBUJIbHOTO MIeCTUKYTHUKA (MaJI. 31).

Ocobaueocmi enekmpoHnoi 6y0o6u mone-
Kyau. 3rigHO i3 CyYyacHUMU YABJIEHHAMU B
ycix atomax Kapbouny MoJeryaum OeH3eHY
pearizyeTbcsa sp’-ribpupusaiia opbiTamei
(ax i B atromax Kap6oHYy MOJIEKyJU eTeHy).
Tpu ereKTpoHU KOKHOTO aToMa (OAUH S- 1 ABA
p-eJeKTpoHU), mmepedyBarwouyu B TiOPUIAHUX
opbiTansax, 3a0es3neuyioTh TPU G-3B’SIBKU —
i3 mBoMma immumu aromamu KapOoHy i ogHuM
aromom Iligporeny (man. 32, a). Kyru mix
HampsaMaMu I[ux opbitaseit cranoBaaTs 120°.
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B yrBOpenHi ueTBepTOro 38’sa3Ky aroma Kapbo-
Hy Oepe ydacTb IIje OOUH p-eJeKTpoH. Moro He-

riopuamsoBaHa opOiTaab 30pi€eHTOBaHA IEpPIEH-
Ls)
IUKYIAPHO IO ILIOUIMHU MOJIEKYJIN: 5(:>

VHacainok mepekpuBaHHs JBOX TaKUX opOiTasieit

o0

YTBOPIOETHCS T-3B’ AB0K: $:> . Opnaxosi Bigcrani

mixxk atromamu Kap6ony B moserysni CoHg cBin-
YaTh IPO MepPeKPUBAHHSA BCiX IIeCTH Heriopuau-
30BaHUX p-opbiTaneii’ (Mman. 82, 6). n-EnxexTporHa
T'yCTUHA PIBHOMiPHO POBIIOAIISETHCS 10 KapOOHO-
BOMY IIUKJY, 30CEPEeIKyHUnch HaA i mim ioro
mrornueoo (Maj. 33); yci 3B’ aA3KM MidK aToMamMu
BUPiBHIOIOTHCA. lle MOKAa3yOTh y CTPYKTYPHIiN
hopmyti MOJIEKYJIU TaK:

Orxe, Mmixxk aromamu Kapb6omry
0eH3eHOBOI'0 KiJbIlsI HEMa€e MPOCTUX
i moaBifiHux 3B’sA3KiB. AKIIO HOBXKU-
Ha 3B’a3ky C—C B ajJKaHax CTaHO-
Buth 0,154 uMm, 38’a3xky C=C B anke-
max — 0,134 BM, TO Mix aTomMamMu
Kap6ouny B mousiekysi OeH3eHy —

0,140 um.
Man. 33.
LinaHkun
T-€NEeKTPOHHOI P IToyIApHOIO UM HEIIOJISIPHOIO € MOJIEKYJIa OeH3e-
ryCTUHM uy? Yomy?
B Monekyni
6eH3eHy

Apenu. Kpim 6euseny, icuye 6araTo ByriaeBo-
HiB i3 3aMKHEHOI0 T-eJIEKTPOHHOIO CHCTEMOIO B
MOJIEKYJIaX.

ByraeBogHi, y MoJIeKyIaxX SKHX € OTHE YU KiJIbKa O€H3eHO-
BHUX Kijielb, HA3UBAKOTh apeHamu, abo apomamuiHumu
6Y2ne6o00HAMU.

! Tloxi6GHe mepekpuBaHHA p-opbiTaneii Mae Miciie B MojeKy.Ti 6yTa-1,3-
nieny CH,=CH-CH=CH, (c. 78).
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LlikaBo 3HaTn Benzen CgHg € mepimnoio CIoiyKoi B TOMOJIO-
Kinbue, riYHOMY DALY aPEHiB 3 OMHUM OCH3EHOBUM Kilb-
gon16He Ao IeM y MOJIEKYJIi.

€H3E€HOBOT'O

’ Posrasaemo apeHu, B MOJIEKYJIaX AKUX OeH3e-
Mae MOJIeKyJia . . . .
HiTpOTeHO- HOBe KiJIbIle Mae HacuueHi Byr‘JIeBO,ZIHe.Bl 3aMmic
BMicHOIL HUKU. 3arajbHa GopMyJa TaKuX apeHiB (pasom
CIIOJIYKH — iz 6erzenom) — C,H,, 4 (n =6, 7, ...).
mipuguHy:
= » Busenite Gopmysau apyroi i Tpernoi CHOIYK
- | TOMOJIOTiYHOTO PAAy OeH3eHY i 3amuIIliTh iX y
N Buraani CsH,—R.

Haseu apenie. CucremaTnuHa Ha3Ba apeHy, B
MOJIEKYJII SKOTO MICTHUTBHCS OOUH 3aMiCHUK Y
0eH3eHOBOMY KiJIbIli, CKJaZaeThCA i3 Ha3BU
3aMiCHUKA i cioBa OeH3eH:

CH,

O

MeTuJI0eH3eH
(TOJIyeH, TOJIYOJI)

Y nyxkax TyT i majJi HaBOAMMO TpUBiaabHI
Ha3BU CIIOJYK.

3a HaABHOCTI KiJTbKOX 3aMiCHUKIB Ix samucy-
IOTH 3a andasiToM, a MOJTOKEHHSA B OEH3€HOBOMY
KinbIi BKasyoTs nmudpamu. [Ipu mpomy aromu
Kap6ony HyMepyoOTh TakK, 11100 3aMiCHUKY MaJun
HalMeHIIII HOMepHu:

C.H;

1-etun-2,4-numeTna0eH3eH

Ha3Bu gesskux apeHiB cKnagalotb iHakwe. Taki
CroJiyku po3rnsigarTb sIK NoXigHi BignoBigHMX
aJIKkaHiB, aJIKeHiB Towo. Y Uux BunagKax BUKOpH-
CTOBYIKOTb Ha3BU apOMaTUYHUX 3a/IULLIKIB: PeHin
CgHs—, 6eH3un CzH;—CH,—. lNpuknaa:
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1 2 3 4
CHs-CH-CH,~CH.
CeHs
2-¢peHinbyraH

Isomepia apenis. 11s apeHiB icHye CTPYKTYD-
Ha isdomepiss. BoHa 3yMoBJIeHA nNOJOMEHHAM
3amicHukie y 0OeH3eHOBOMY KiJbIli, a TaKOMX IX
ckaadom i 6y0osomn.

LlikaBo 3HaTH OpuozaMmileHe moxigHe OeH3eHY — METUJIOeH-
s apo- 3eH — He Mae€ i3oMepiB, ockiabKu Bci aTromu Kap-
MaTUITHIX 0OHY B KiJbIli piBHOIIHHI.
ii;ﬁﬁi?yiﬁ; . HdumeTnnbeH3eHiB Bi,D;OM(.) TpI/I: IIi isomepu
BATANBHY PiBHATHCA MOJOKEHHAM 3aMiCHUKIB. ¥ cucrema-
HA3BY apu TUYHUX HA3BaX TAKUX CIOJYK YKa3yOTh HOMePU
i mosHaueHHs aromiB Kap6ony i HasBu 3amicHuKiB. B immux
Ar. Ha3BaX JBO3aMIiIleHNX i30MepiB mepe TpuBiaab-
HOI0 HA3BOIO apeHy 3aMicTh IU@p 3amlucyioTb
Jitepu — o0-, M-, n- (UUTAIOTLCA BiAMOBigHO

«OPTO», «MeTa», «Iapa»).
ITpurmanm isomeprux crnonyk CoH,(CH,),:

CH,
CH,
1,2-numerunbensen 1,3-gumerundensen 1,4-quMerunsGeH3eH
(o-Kcuiien) (m-KCcuIeH) (n-xcuyien)

3a HasgBHOCTiI B 0€H3€HOBOMY KiJbIll KiJIBKOX
3aMiCcHHUKIB KiJbKicTh isoMepiB 3pocTae, 60 ceper
HUX TPANJIAIOTHCA i30Mepu Pi3HUX BUIB.

IcHylOTb apeHun 3 KilbKoMa 6eH3eHOBUMM Kilb-
UsiMMU B MOJIEKyax:

HagTaneH aHTpaueH
(HagTaniH)
andeHin
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BUCHOBKMH

HaijinpocTimumM apoMaTUYHUM BYTJIE€BOJTHEM €
oensen CgHg.

Y moaeryi 6enseny Bci aromu Kap6ony posmi-
IIeHi B OHIW IJIOUIWHI Y BePIIMHAX ITPABHIBHOTO
IIECTUKYTHUKA, a T-eJIeKTPOHHA I'yCTHHA PiBHO-
MipHO po3mogijieHa HAJ i HiJ MIOIMHOI0 KapOoHO-
BOTO ITUKJY.

ByraeBoaHi 3 omHNM a00 KiTbKOMa 0€H3€HOBUMU
KiJBI[IMU B MOJIEKYJIaX Ha3WBAIOTh apeHaMHu, abo
apOMATHYHNMU BYTJI€BOTHIMU.

CucremaTuuHi Ha3BH apeHiB MicTATHL Ha3BU
3aMiCHUKIB i cJI0BO «0eH3eH». 3a HAABHOCTI KijiIb-
KOX 3aMiCHHKIB ix 3amucyroTs 3a ajadasitom, a
TMOJIOSKeHH BKAa3yIOTh HudpamMmu.

Izomepis apeHiB (CTPYKTYpHA) 3yMOBJIEHA TLOJIO-
JKeHHAM 3aMiCHUKIB y 0eH3€eHOBOMY KiJbIli, ix
CKJIAJIOM i 6yT0BOIO.

99. Yomy BYEHi MPOTAroM [OBroro 4acy He MOMIW BU3Ha4YUTUM OyaoBY
MONEKynn 6eH3eHy?

100. Y 4yomy nonsirae ocob6/MBICTb BYLOBU MONEKYNIU OEH3EHY?
101. Yomy B MoneKkyni 6eH3eHy HeMae i30/1bOBaHUX T-3B'A3KIB?
102. 9Ki 3 HaBegeHux GOpMyn Hanexatb romonoraM 6eH3eHy: C,Hg,
ClOH22: C9H12v C8H161 C8H14r C7H14r CSH:I.O?
103. 3HanaiTb BiANOBIAHICTb.
dopmyna Monekyu HasBa crnonyku
1) CHj a) 1,4-nietTun6eHseH;
6) 1-etnn-2,3,4-TPUMETUNIOEHSEH;
B) 1,2-gietnun-4-meTun6eH3€eH.
C2Hs
CaHs
2) CsHs

C2Hs
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3) CyHs
CH,

CHs
CHs
104. CKinbKW iCHYE i30MEpPHMUX:
a) TeTpaMeTU16eH3eHIB;
6) neHTaMeTUN6EeH3EHIB?
CKnagitb CTPYKTYPHIi GOPMYNn iXHIX MONEKYS | HA3BIiTb CMOYKM.

105. 306pasiTb CTPYKTYPHI GOPMYIN MONEKYN TPbOX HELMKIIYHMUX BYyrfe-
BOJHIB, SIKi € i3oMepaMun 6EH3EHY.

106. CKnagitb Gpopmynun i3omMepiB, MONEKYIN AKUX MICTATb OEH3eHOoBEe
Kinbue, atom Bpomy i MeTunbHyY rpyny.

107. Bu3HauTe macoBy YacTKy Kap6oHy B 6eH3eHi 1 3icTaBTe ii 3 Maco-
BOIO YaCTKOIO LIbOro eleMeHTa B ETHHI.

108. Hanuuwitb dopMynu apeHiB (OKpeMO — i30MepiB KOXKHOIro BUAY), Y
AAIKMX MacoBa YacTKka Kap6oHy ctaHoBUTb 90 %.

BnactuBocTi 6eH3€eHy

Martepian naparpada gonomoxke Bam:

> 3’'cyBaTh BNacTUBOCTI 6EH3EHY;
> MepeKoHaTUCb Y CTIMKOCTI m-eNeKTPOHHOI cUcTEMU
MOJIEKYIM BEH3EHY.

®isuuni BIactuBocti. Benzen — 0OesbapBHA
JeTKa pifuvHa 31 CBOEPIIHUM 3aaxoM, JIerina 3a
Boxy (rycruna 0,88 r/cm®). TemmepaTypa ILIaB-
JeHHs Oenseny +5,5 °C, xuminua +80,1 °C. Biu
IIOT'aHO PO3UNHSIETHCA Y BOJ1, aje fobpe — B opra-
HiYHUX POSUMHHUMKAX; pO3UMHAE iox (masu. 34),
cipry, Oimmii docdop, Kupu, iHIIL opraHiumi
PEYOBUHU.

Ximiuni BaactuBocti. Bersen xou i € HeHacu-
YEHOI0 CHOJYKOI0, IPOTEe BUABJISIE HTOCTATHIO
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Man. 34.
Po34MHEHHS
noay B 6eH3eHi

ximiuny macuBHicTh. g HBOTO XapakKTepHi
peaxiIiii saminieHHs, mig yac AKX T-eJeKTPOHHA
crucreMa MOJeKyau (a oTiKe, i OeH3eHOBe KijbIie)
3b6epiraerbcsa. Peakiiii mpuegHaHHA i1 OKMCHEH-
HA IPUBBOAATL A0 PYUHYBaAHHA Ili€l cHUCTEMU;

LlikaBo 3HaTH BOHU Bi0yBaIOTHCSA 3a BICOKOI TeMIIepaTypu, Iil
Bensen — yabTpagdioseToBOro BUIPOMiHIOBaHHA, HAABHO-
onHa 3

o .. CTi KaTayisaTopis.
HalCTIAKinuX p . A Ti
opraHiuHmNX eaxyii samiuyenns. Aromn Tizsporeny s
cronyk. Bimme MOJIEKYJi GeH3eHY MOMKYTH 3aMil[yBaTuCh Ha
pOBKJIamaeThcsa ~ATOMU rajoreHis. I3 xjgopom i 6pomoM cosryka

10 600 °C. B3a€MOJi€ 3a HAaABHOCTLI XJOpHUJIIB abo Opomi-
nis Amowminio, ®@epymy(IIl), IIunky'. Haii-
Jeriie BimOyBaeThbcs Ieplna cTamid — 3aMi-
mieHHA oxHOTO atoMma ligporeny B MoJieKyJi

OeH3eHY:

Cl
+ 012M> + HCl (peaxkiiia XJopyBaHHsA).
XJIOPOOEeH3eH

Ha npyri# cragii yrBoproerses cymint 1,2-gu-
xJyiopobenseny i 1,4-quxmopobenseny (abo Bia-
HOBifHO 0-AUXJ0pOoOeH3eHY i n-guxJyopobeH-
3eHY).

P 306pasiTh CTPYKTYPHI (POPMYJIN MOJIEKYJI IIUX
CTIONYK.

! Iz fiofjoM GeH3€H pearye 3a 0COOJUBIX YMOB.
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Bensen B3aemozie i3 cymimmio KOHIEHTPOBA-
HUX HiTpaTHOi Ta cyabdarHOi Kuciaor'. Ilpu
nboMy atomMu I'ifporeHy B MOro MOJIEKYJIi 3ami-
mryroTbeda Ha HiTporpynu —NO,. Peakitiro, ming uac
SAKOI B MOJIEKYJTY OPTaHiUHOI CIOJIYKHY HAAXOAUTH
HiTpOTpyIla, HAa3WBAIOTh PEAKUIEI0 HIMPYBAHHS.
IIa rpyna aToMiB € YacCTUHOIO MOJIEKYJIU HiTpaT-
ol Kucsotu HNO;, hopmyny AKOI MOXKHA 3amu-
catu tak: HO-NO.,.

HirpyBanusa OensdeHy MosKe BimOyBaTucsa B
Kimbka cragiti. Ha mepirifi crazgii yTBOproeThCs
HiTpoOeH3eH — KOBTyBaTa oJjiicra piguHa i3
3aIaxoM I'ipKoro MUTIAJIO:

H 40—60 °C, H,SO, NO,
+ HOINO, M50, +H,0.

HiTpOOEeH3eH

(Hitpobeusen — cuJbHaA OTPYyTa; BiH Bpaskae
IeHTPaJIbHY HEPBOBY CUCTEMY, HETATUBHO BILIU-
Ba€ Ha OOMiH PEYOBUH.)

ITpogykTom apyroi craaii miTpysauus € 1,3-au-
HiTpoOeH3eH, a TPeThol (BOHA BifOyBaeThCA AyiKe
noBibHO) — 1,3,5-TpuHiTPOOEH3EH:

NO, NO,

NO, 0,N NO,

Pearyii npuednanna. BeH3eH AK HeHacHU4YeHA
CTIOJIYKA MOYKe BCTYHaTH B PEaKIlil mpuegHaHHA.
Bonu Big0oyBaThCA 3a JKOPCTKUX YMOB i IPU3BO-
IATh N0 PYWHYBaHHS T-eJIEKTPOHHOI cucTeMu

MOJIEKYJIU:

H H,

1o Ccn 1o S
i 1. +3H, 22N P2y e (peaxmia rigpysamnms);

HCo H,C.~_CH,

C C

H H,
IINKJIOT'eKCaH

! IIzo cyMiIm Ha3MBAIOTEL HiTPYOUOI0. 3aMicTh Hel MOXKHA BUKOPUCTATHI
cymim HiTpaty Kamito a6o HaTpio 3 KOHIIEHTPOBAHOIO CYJIb(aTHOIO
KHCJIOTOIO.
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H H_ _C]
/C\\ Cl\ /C

H(I-T‘ (le +3Cl, vy H-Q ] C\Cl (peakiiia xJopyBaHHA').
HC.~.CH Chc.. C-H
C H-C 7~cl
H cl H
1,2,3,4,5,6-reKcaxJIOPOIUKJIOTEKCAH
(rekcaxJiopaH)

Peaxuyii okucnennsa. Bensen, ax i immmi
BYTJIEBOJHI, € TOPIOY0I0 peuoBmHOIO. ITis yac
TOPiHHSA CIIOJYKM Ha IOBiTpi, KpimM ByrJIe-
KICJIOTO Tady i BOJU, YTBOPIOETHCS HEBEJINKA
KinbKicTs Byriemzo. Moro wacTouku possxa-
PIOIOTHCS B IOJIyM 1 (BOHO CTa€ siCKpaBUM), a
TOTiM 3ropsaioTh. ['OpiHHA OeH3eHY CYIIPOBO-
MKYETHCA MOABOIO KinTaBu (MaJji. 35).

» Hanwumrite piBHAHHA peakrIiiil ropinxsa
0eHBeHY B HAAJIUIIKY KUCHIO.

Man. 35. Yepes 0co0IUBY CTiliKicTh OEH3€HOBOT'O KiJb-

g%’;':::y 151 6eH3eH iHepTHUH 00 PEeYOBUH-OKUCHUKIB.
30KpeMa, BiH He B3aeMoO/ie 3 KaJiil mepMaHraua-
ToM. Ilum GeH3eH BiApi3HAETbCA BiA ajiKeHiB i
aJIKiHiB.

Fomonorn 6eH3eHy (MeTUN6EH3EH, €TUI6EH3EH
Ta iH.) OKUCHIOIOTbCSI Kanik nepmaHraHatom. lpu
LbOMYy GEH3€eHOBE KinbLe 36epiracTbcsi, a Byrie-
BOAHEBUI 3aMiCHUK NepeTBOPIOETLCA Ha KapOoK-
CUJIbHY rpyny:

CcHsCH; + 3[0] - CzH;COOH + H,0;
6eH30aTHa
(6eH30/1Ha) kucnota

CsHsC,Hs + 6[0] — CsHsCOOH + CO,T + 2H,,0.

BUCHOBKH

Bensen — GesbapBHa JeTKa piguHa 3i cBOEpin-
HHUM 3aI1aX0M, JIerlIa 3a BOXY, IOraHO PO3YUHIETh-
cd B Hili, ajie JoOpe — B OPraHiYHNX PO3UNHHUKAX.

! Peakmia BinOyBaeThCA 32 PASUKAIBHIM MEXaHi3MOM.
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BeH3eH € MoCHUTHh NACHUBHOIO CHOAYKO0. Liasa
HBOTO XapaKTepHi peakiii 3aminieHHA, mig gac
SIKUX T-eJeKTPOHHA CHUCTeMa MOJIeKyJau 30epira-
eTbea. Peaknii npuegHaHHa W OKHCHEHHSA, AKi
PYHHYIOTH III0 CHCTEMY, BifOyBalOThCH JIUIIE 3a
SKOPCTKMX YMOB.

109. 4K BnAnBalOTb YMOBMW Ha B3aEMOAI0 GEH3EHY 3 XT0POM?

110. Y cymili NpoayKTiB X1opyBaHHSA GEH3EeHY BUABAEHO CMOMYKY, Ha3Ba
aKkoi — 1,2,4-TpuxnopobeH3eH. CKnaaiTe BiANOBiAHE PIBHAHHA peaKLlii.

111. Hanuwitb XiMiYHi PiIBHAHHS APYroi | TPETLOI CTafin HITPyBaHHSA GEH3EHY.

112. YKaxiTb pe4yoBMHM abo ix cymilli, 3 AKMMKU pearye 6eH3eH 3i 36epe-
KEHHSAM T-€MIEKTPOHHOI CUCTEMU MONEKYNN:
a) BOAEHb;
6) 6poM 3a HafABHOCTI KaTanidaTopa FeBrs;
B) XJ10p MPU OCBITNEHHI;
) KUCEHb;
I') CYMill KOHLEEHTPOBAHMX HiTPaTHOI Ta cyibdaTHOI KMCOT.

113. 3anoBHiTb TAGAULLIO:

LnknorekcaH beHseH

XimiyHa dopmyna

CtpyKtypHa dopmyna
MONEKYNH

Oco6nunBOCTI 3B’A3KIB
MiX aToMamu Kap6oHy

®di3nyHi BNacTMBOCTI

XiMiYyHi BNacTMBOCTI
(piBHAHHS peaKL,in)

Ha3BiTb BigMiHHOCTI B Gy0Bi MOMEKY/ LIMX PEHOBWH Ta iX BACTUBOCTSX.
114. flka BigHOCHa rycTuHa 3a BoaHeM napiB 6eH3eHy? (YCHO.)

115. Y pesynbrarti HiTpyBaHHS 15,6 1 6eH3eHy obynun 0,15 monb HiTpo-
6eH3eHy. 064MCniTh BIAHOCHMI BMXiA NPOAYKTY peakKLii.

116. BusHauTe dopMyny BYHIEBOAHIO, AKLLO NiCAA MOro 3ropsiHHA YTBOPU-
nocs 0,6 monb Byrnekucnoro ragy i 0,3 monb Boau. BigHocHa ryctu-
Ha napu CronayKu 3a NOBITPSIM CTaHOBUTbL 2,69.

117. Cymiw aueTuneHy i napiB 6eH3eHy Ma€ BifHOCHY r'yCTUHY 3a BOAHEM
23,4. O64UCniTb 06’EMHI YaCTKK CNONYK Y CYMiLLi.
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[JobyBaHHS i 3aCTOCYyBaHHS
BYrneBofHiB

Martepian naparpada gponomo:xke Bam:

> 0TpMMaTH YABIEHHS NPO CNOco6U Jo6yBaHHSA Byr/e-
BOJHIB;

> [i3HaTMCS NPO 3aCTOCYBAHHS BYIEBOAHIB;

> 3’acyBatu Gisionorivny fito ByrneBogHiB.

IIpomucaoRri cmocodu mo0yBaHHA. ¥ IIPOMIUC-
JIOBOCTi BYIJIEBOJAHI TepeBakKHO A00yBaiOTh i3
OPUPOSHUX IKepes — BUALICHHSIM i3 Ipupoj-
HOTO i CymyTHBOTO HA()TOBOT'O Ta3iB, IEPETOHKOIO
i repmiuauMm poskaagom Hadtu (§ 16), rinpysan-
HAM ByTiLaa (c. 127). Kpim miporo, 3aificHIOIOTH
ximiuHi peakIrii pisHOro TUITY 32 YUACTIO HE Tidb-
KM OpraHiyHUX, a ¥ HeOpraHIUHUX PEUYOBUH.
Hampukaan, xaTaJliTUYHUM TigpyBaHHSM Kap-
60H(II) okcuay HOOYBaIOTh AJTKAHU 3 HEPO3raJy-
JKEeHUMU MOJIEKYJIaMu:

nCO + (2n + DH, 2%, ¢ H,,,, + nH,0.

IIpu 11bOMy YTBOPIOIOTHCA CYMiIlli ByTJIEBOIHIB.

P Hanwirrith piBHAHHSA peakilil yTBOPEHHS I'eK-
cany i3 kap6oH(II) okcuny i BogHIO.

AJKaHU CIYTYIOTh CHUPOBUHOIO IJIsI JOOYBAHHS
MUKJIIYHUX, HEHACUUYEHUX i apOMaTUYHUX BYTJIe-

BOJHIiB:
H, H,
1,0"CcH - me Cen
2 i 3 t, Ni 2 1 1 2 + H2;
Hzc\C/CH?, HzC\C /CHz
H, H,
H-TeKCaH IINKJIOTeKCaH

CH,-CH,-CH, %5 CH,~CH=CH, + H.,,.
3arajbHa Ha3Ba peakIliil BiAIenIeHHsa BOSHIO
Bif cmostyk — peakuyii OeziOpysarnus.
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IIpu TepmiuHOMy poO3KJIami andkaHiB 3B’A3KU
Mik aromamu KapOGoHY MOMKYTH PO3PUBATUCST;
IpHU IIbOMY YTBOPIOIOTHCA CYMiIlli ByrJeBOgHIB i3
KOpOoTIIUMHU MoJeKyaamu (c. 48):

C¢H,, - C,;H; + C,Hs.
TeKCcaH IIpOIIaH IIPOIIEH

Cepepn aykiHiB eTHH 100yBaOTh Y IPOMUCJIOBO-
cTi B HauOiabmIi# KinbkocTi. Tak 3Banuii Kapoiz-
HUU MeTOJ IPYHTYETHCA HA PEaKIlil KaJbIlill Kap-
6ixy 3 BogoIO':

CaC, + 2H,0 — Ca(OH), + C,H,T.
Buxigny cmnogyky — KaJbIliii Kapbim — BUPOO6-
JAITH B eJIEKTPUYHUX ITeUax i3 ByTiJId i BamrHa
3a IysKe BUCOKOI TeMIIepaTypu:

CaO + 3C 1999°C,; caC, + COT.

CyuacHuii mMeToJ OOOYBaHHS €THHY IIOJIATac B
TEPMiYHOMY PO3KJIAAiI MEeTaHY:

2CH, 12%°°C, ¢,H, + 3H,.
ApomaTuuHi ByTrJIeBOIHI [00yBalOTh HAaTPiBaH-
HAM HaCcHMYEeHUX BYTIJIEBOAHIB i3 KiJbKicTIO aTo-

miB KapboHy B MoJjieKyJsiax Oijibllie IIIeCTH 3a
HaABHOCTI KaTajisaTopis.

P Hanwirmith piBHAHHSA peakiiil yTBOPeHHsS OeH-
3€eHY i3 H-TeKcaHy.

ApeHu yTBOPIOKTbLCS TaKOX NP MpPornycKaHHi
eTUHy abo 1oro roMos10riB Haf] aKkTUBOBaHUM BYTiJl-
N15IM @60 iHWKUMU KaTanizaTtopamu 3a Temnepatypu
~ 600 °C:

CH H
4 Cs
HC + ﬁH aKT. Byrinns, t H(IT‘/ \CI:H
e
HC\\\ CH HC\C//CH
CH H
BeH3eH 3a TaKolo peaKkLuie B MPOMMUCIOBOCTi He

A106yBaloTh.

JlaGopaTopHi cmocoou mo0yBaHHs. AJTKaHU
MOKHa goOyBaTu B JaboparTopil HarpiBaHHAM

! MeToz pospo6eso y 1862 p.
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cyMiteii 6e3BOIHUX CoJiel KapOOHOBUX KUCJIOT
iz gayramu. IIpu 1mboMy yTBOPIOETHCS BYTJIEBO-
IeHb, MOJIEKYJa SIKOTO MIiCTUTh HA OOUH aTOM
Kapbony meHIme, HiXK MoOJIeKyJa KHCJIOTH, Bif
AKOI HOXOIUTD ClIb:

CH,COONa + NaOH %> CH,T + Na,COs.

HaTpil amerar MeTaH

Aakanyu TaKoX [O00yBalOTh B3aEMOIIi€I0
XJOpPO-, OpomMo-, HomoaJKaHiB 3 AKTUBHUMU
MeTaJlaMi — HaTpieM, MarHiem, Jitiem:

CH,CI + 2Na + CICH; —» CH3;—CH; + 2NaCl.

ITr0 peaxkitito BinkpuB (hpaHIy3bKUN XiMiK
A.-I11. Brop1r y 1855 p. 3a peakirieio Biopiia
I00yBalOTh aJKaHU 3 OiJIBII0I0 KiJIbKiCTIO
aromiB KapObony B MoseryJi, HisK y MoJe-
KyJlaX BUXIiJHUX CIOJyK. i Haifuacrime

o : BUKOPHUCTOBYIOTh IJId HOOYBAHHS CHMET-
PUYHUX aJTKaHiB.
C,HsOH, 3 . .
H,S0, (KOHL.) a JTOIIOMOTOI0 aHAJIOTIUHMX pPeakIiit
I0OYBAIOTH ITUKJIOATKAHMN:
H,C-CH,C1 H,C-CH
2 2+ Zn— 1 1.2 +ZnCl,.
H2C—CH201 H2C_CH2
1,4-quxa0po0yTan IUKJIO0yTaH
Man. 36. MoOyBaHHA aJKeHIB MOMKHA 3AIMCHUTU Aerii-
[No6yBaHHS . 1 .
eTeHy parariero cupris (Maj. 36)
B na6opatopii CH,-CH,O0H t, H,S0, (®ony.) CH,=CH, + H,0

ab0 B3a€MOi€I0 rajJIOTeHOINIOXITHMWX aJKaHiB 31
CIIMPTOBMMUY PO3UMHaAMM JIYI‘iB:

CH,-CH,-CH,CI + KOH (cuupr. p-u) > CH;—CH=CH,, + KCl + H,0.
ITomiOHi peakIii sa yuacTio JeAKUX OUTajore-

HOIIOXITHUX aJIKaHiB BUKOPUCTOBYIOTH IJIS JIO-
OyBaHHSA aJKiHiB.

P HanuimiTs piBHAHHA peaxilii yTBOpeHHS IPO-
miny i3 1,2-gubépoMoIponany.

Etun nobyBaroTs y 1abopaTopii 38 KaabIliit Kap-
oimy (mam. 27).

! Peakmisa merigparamnii — peakiis BifImemIeHHSA BOAU Bif CIIOTYKH.
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Apenu Mo:kHa 100yBaTH PisHUMHU CIIOCOOaMM:

C¢H;1Cl + 2Na + CI+CH,—CH; — CsH,—C,H; + 2NaCl;
XJI0poOeH3eH XJIOpOeTaH eTuibeH3en!
CgH, + C,H,C1 A%, ¢ H,—~C,H, + HCI;
C.H, + CH,=CH, 4%, C,H,~C,H..
3acTtocyBaHHA. ByrieBogHi MIUPOKO
BUKOPUCTOBYIOTh [IJA PiBHOMAHITHUX IIO-
Tpe6. I1i cTIoTyKHM € OCHOBOIO Tra30Ioi6HOrO i
pizkoro majuBa, majabHOTO (Maj. 37), Cayry-
IOTh CPOBUHOIO /IS BUPOOHUIITBA 0araTbox
OpPraHiuYHMX PEYOBUH, POSUMHHUKAMU IJIS
JakiB i gap0b.

AnkaHu 3 kigbkicTio atomiB Kapbony B
MoJIeKyJaax Bix 5 mo 20 — ckjamosi OeH3u-
HY, racy, rasoijio, IeTpoJeiiHoro edipy.
ITapadin micTuTh TBepAi aJKaHU 3 KiJbKi-
ctio atromiB Kapbony B mosiekyJiax Big 18 go
35, a BaseJliH € CyMiMINIO JeAKUX PiAKuX i

Man. 37. .

EMHiCTb i3 nponaH- TBEPAUX aJIKAHI1B.

GyTaHOBOIO CyMiLLLIO Ba)KIMBUMHU [IJIS IPAKTUKHU € 2AJ1028HO-
Ha aBTO3anpasHii noxidni merany i erany. TpuxJopoMeTan
cTaHuii

(xn1opoopm), TeTpaxsopomeraH, 1,2-mu-
XJIOPOETAH CJIYTYIOTHh POSUMHHUKAMU KU~
piB, MmacTmi, nosiMepiB. XjgopodopM paHi-
e BUKOPHWCTOBYBAJMW MAJIA HapKO3y, aje
HUHIi BiJf HbOTO BiIMOBUJINCH UepPe3 TOKCUY-
HicTh. XJIOPOETaH 1 CIOJNYKY 3 (DOPMYJIOIO
CHBrCI-CF; 3acToCOBYIOTH AJIsI 3arajbHOI
Ta MicieBoi aHecTedil mpu XipypriuHmx
omepariax. PIyopoxJOPOIOXigHI MeTaHy
(mag. 38) i erany ((ppeoHH) BUKOPUCTOBY-
IOTh y TPOMHUCJIOBUX i MOOYTOBUX XOJO-
IUJIbHUKAX, a TaKOX /[JsA HAIOBHEHHA
aepo30JbHUX OAJOHUYMKIB i3 KOCMETHUHI-
MU Ta JiKapchbKUMU 3acobamu. PpeoHu He

Man. 38. ,
BanoH IIKOOAATH 340POB 10, ajieé CIPUYMHAITH
i3 ppeoHom CHCIF, PyHHYBaHHS 030HOBOTO IIIapy B aTMocdepi.

! Moxxusi Taki mo6iumi peakmii: 2C;H;Cl + 2Na — C,H,—CH; (qude-
uin) + 2NaCl; 2C,H;Cl + 2Na —» C,H,, + 2NacCl.
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Tomy iX ImOCTYyHIOBO 3aMiHIOIOTH Ha €KOJIOTiUHO
0e3IeyHi PeYOBUHU.

I{ukaoanrkaHu BUKOPUCTOBYIOTH ¥ BUPOOHUIL-
TBi JIiKiB, mapymiB, a TaKOK AK POSUMHHUKU.
IIi cosnyxku € BasKJIMBOIO XiMiUHOIO CHDOBUHOIO,
30KpeMa, Yy BUPOOHUIITBI INITYYHUX BOJOKOH.
Xnopomnoxinue mukiorexkcany CgHgClg (rexca-
XJIOpaH) paHiIllle 3aCTOCOBYBAJMW B CiJIBCHBKOMY
TOCTIOJAPCTBI AJ1d 3HUNTEeHHA KOMax-IMIKiTHUKIB,
ajie HUHI Ie#l mpemapaTr 3a00pPOHeHO uepes Horo
CUJBHY TOKCUYHICTB.

Cepen ankeHie HaNOiJLIIIOr0 BUKOPUCTAHHS
HaOyJIV eTeH i IpomeH; i3 HUX BUPOOJIAIOTH TOJIi-
MepHu — MOJIieTHJIeH i moTinmpoIrijeH.

HaliBaskauBimuMm aixiHoM Yy TPAKTUUHOMY
BimmomenHni € eruH (ameruien). Bim cayrye
BUXITHOIO PEUOBUHOIO IJIsI JOOyBaHHA OaraTbox
OpPraHiYHMX CIIOJYK, 30KpeMa €TUJIO0BOTO CIIUD-
Ty, OIITOBOI KMCJIOTH, MOJIiMepPiB, OpTraHiuvHUX
posunmHHUKIB. 1le#l ras TakoX BUKOPUCTOBYIOTH
JIJIsI 3BapIOBAHHS i pisaHHA MeTaJIiB.

Haii6inpire mpaKTUYHe 3HAUEHHSA CepeJ apo-
MAMULHUX 8Y2/le600Hi8 Mae OeH3eH — IITUPOKO
BKUBAHUN NPOMUCJIOBUN PO3UMHHUK, BUXigHA
pevoBMHA O BUPOOHUIITBA BUOYXOBUX PEUO-
BUH, 0apBHUKIB, JiKapChbKUX IIpernapariB, 3aco-
0iB OopoThOM 3i mMKigHMKaMM i XBopobamwu
POCIVH, iHIIMX OpPraHivHUX CHOJYK. MeTui-
OemseH (TOJIyeH) BUKOPUCTOBYIOTh Y BUPOOHMIL-
TBi JakKiB, apykKapchKux ¢apb, OeH30IHOI
KHCJIOTH, BUOYXOBUX PEUOBUH, JiKiB, a TAKOXK
AK posunHHUK. 13 Bininb6enzeny C4H,—CH=CH,
BUPOOJIAIOTH TOJiMepu — TOJiCTHUPOJ i CUHTe-
TUUYHUNA KayIyK.

®dizioaoriuna mig. Cepen BYIJIeBOLHIB JuIie
TBEPAi aJKaHu Oe3MevHi JJis HAIIIOTO0 OpraHisMmy
(mapagiz BUKOPUCTOBYIOTH i3 JIIKyBaJbHOIO
meTor0). Piaki ii rasyBaTri ajkaHU HeETaTUBHO
BIIIMBAIOTh Ha IIEHTPAJbHY HEPBOBY CHUCTEMY
aoguau. IlermTan 1 rexkcan TOAPa3HIOIOTH
IuxaibHi nmuiaxu. MeTaH 3a TpuBaJIoOro BAUXaH-
HS CIIPUYUHSIE OTPYEHHS, SIKe iHOAi MPU3BOAUTH
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o cmepri. I3 meTor #ioro BusBJIeHHA B pasi
BUTOKY i3 IJIUTH, HET€PMETUYHOTO abo IOIIKO-
I:KeHOTo TPYyOOIIPOBOJY B rasoBy Maricrpaib
I00aBJAAIOTh HEBEJWKY KIJbKICTh CIOJYK i3

LlikaBo 3HaTH CUWJILHUM HEIIPUEMHUM 3allaxoM; iXHA Ha3Ba —
CrpyxrypHa MepKanTadu. Kopucryoumch ra3om y moOyTi,
(opmya IOTPi6HO YacTile IPOBITPIOBATH IPUMIIIEHHS.
MOJIEKY TN . . .
MeTmIMeD- IMuknoankaHnu 3a niero Ha opraHism nomibHi 10
KaTTany — aJIKaHiB.

H AKeHY 1 aIKiHM TOAPa3HIOTL CJIM30Bi 000-
H—(ll—S—H JIOHKU IUXAJbHUX MUIAXiB, MOPYIIYIOTH KPOBO-

I

00ir, HeraTuBHO BILJIMBAIOTH HA HEPBOBY CUCTEMY.

Apennu gy:xe TokcuuHi. IX mapu moTpamigoTs
B aTMoc(epy IIiJ Yac JicOBUX ITOKEK, IIPU BUMIA-
poByBaHHI Ha()TU, TaJIHLHOTO, CHAJIOBAHHI CMIiT-
1. BeHseH i MeTun6eH3eH TOPa3HIOOTH ITKipY,
CIIPUUYMHSAIOTh, HETaTUBHI 3MiHM Y CKJIaAi KpPOBi,
Bpa’KaloTh HEPBOBY CHUCTEMY.

H

JesiKi apeHu € KaHUeporeHaMu — Pe4oBUHAMM,
LLIO NPOBOKYIOTb PO3BUTOK 3/105IKICHUX MYXJINH:

1,2-6eH3aHTpaLleH

1,2-6eH3onipeH

BoHM MicTATbCS B TIOTIOHOBOMY AWM, KamM’SSHOBY-
rinbHiN cMmoni, acganbri.

BUCHOBKMH

Y IPOMUCJIOBOCTI BYTJI€BOIHi TOOYBAIOTH i3 MPU-
poxHOTrOo i cynmyTHHOTO Ha(TOBOTO ra3iB, HadTH,
BYTijuid. I3 Hiero MeTor0 TaK0K 3MiCHIOIOTH XiMiuHi
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peakiii pisHOro THIy 3a y4acTI) OpPraHi4YHHUX i
HEOPraHIYHUX CIIOJIYK.

JlabopaTopHi MeTOau TOOYBAaHHSA BYIJIE€BOIHIiB
I'PYHTYIOThCSA Ha PEAKIiAX X raJIOTeHONOXiTHUX 3
aKTUBHMMHU MeTajdamu (peaknisa Bropia), coieit
KapOOHOBUX KHUCJOT i3 JJyramu, aerigpaTarii cmup-
TiB, TEpMiYHOMY PO3KJIA/i aJKaHIB.

ByraeBogHi Ta ix cymimi CTaHOBJIATH OCHOBY
NaJuBa i MaJbHOT0, € CHPOBUHOIO [JI BUPOOHMUIL-
TBa 6araThOX OPraHiYHUX PEYOBHMH, CIAYTYIOTh PO3-
YHHHUKAMU.

Maiixke Bci ByrJIeBOHI TOKCHYHI.

118. Bunuuwitb i3 naparpada piBHAHHSA peaKLin, y pe3ynbraTti aKux yTBO-
PIOIOTLCSH:
a) afkaHu;
6) UMKNOanKaHu;
B) allKeHW;
r) anKiHw;
) apeHu.
119. JonuwiTb CXemMM peakLin i CKnafitb XiMiYHi PiIBHAHHA:
a)CHsl +Na > ... + ...} B) C,HsCOOK + ... £ C,Hg + ..;
6) ...+ Na— C,Hyo + ...; r) CO + ... -&2K5 C.H,, + H,0.

120. Hanuwite GopMynu i Ha3BK CMONYK, i3 AKUX MOXKYTb YTBOPUTUCH 3a
peakLuieto Biopua:
a) H-TeKCaH;
0) 2,3-aMMeTUNBYTaH;
B) 2,2,5,5-TeTpamMeTUreKcaH.

121. Bu3HayTe NPOAYKTU NepeTBOPEHb | HanNuWiTh BiANOBIAHI XiMiYHI piB-

HAHHS:
AICl, +Br, +2Na
— aslKaH;
+Cl 2N .
! - OYTaH et +<18, ankaH 1;
3
6) H-reKcaH i3omMepu3alLlis < +Cl, +2Na
-..0yTaH = AR allkaH 2.
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122. HaBegiTb cxeMy peaKLii yTBOpEeHHS:
a) UMKIONEeHTaHy 3 NeHTaHy;
6) UMKNoNponaHy 3 AUXJ10pOasKaHy.

123. fKa cnonyka yTBOPIETbCS Mif Yac B3aeMoii LUHKY 3 1,4-AnMxnopo-
neHTaHoOM? Hanuuwitb BignoBigHe XiMi4YHE PIBHAHHS.

124. Hanuuwitb XiMi4Hi PiBHAHHS, 3@ JOMNOMOIO SKMUX MOXHA 34iINCHUTU
TaKi NepeTBOpPeHHS, | BKaXKiTb YMOBM nepeobiry peakLin:
a) CaCO; — CaC, » C,H, » CzHgz —> CgHsBr;
6) 6yT-2-eH — 2-x710p06yTaH — 3,4-AMMETUTEKCAH.
125. I3 auetuneHy 06’eMoM 25 M (H. V.), KWt MiCTUB 8 % [OMILLIOK, A06Y-
TO 16 Kr 6eH3eHy. O64MCNiTb BiAHOCHUI BUXiO GEH3EHY.

126. MMicna peakuii gerigpyBaHHs nNponaHy oTpUManu Cymill TPbOX rasis,
npuyomy poaknanocad 80 % BuxigHOro ByrneBoAHto. O64MCHITb
06’eMHi YacTKM ragiB y 4O6YTi# CymilLui.

127. ETUH KinbKicTio pevyoBuHU 0,2 MOJIb NPONYCTUAM Haf PO3KapeHUM
BYrinnsM, a 4obyTy rasyBaTy CyMill — Yy HaAMWOK GPOMHOI BOAM.
MpopearyBano 16 r 6pomy. BusHauTe CniBBiAHOLWEHHA 06’€MIB
BYIMEBOHIB Yy CyMillli.

Y3ara/JibHeHHSl 3HaHb
Npo BYrneBOAHI

Martepian naparpada gonomoxke Bam:

> nigcymyBati BiJOMOCTI Mpo Knacudikauito Byrie-
BOJHIB;

> NOBTOPUTU MpaBuia CKNafaHHsA HasB BYrneBof-
HiB;

» npuragatv NpocTopoBy 6Yn0BY MOJSIEKY/ BYrneBof-
HiB Ta BMAM iX i30Mepii;

» 06rpyHTYBatM GisMYHi Ta HaMBaMIMBIWI XiMidHI
BNaCTUBOCTI BYINEBOLHIB.

Bu gokmamHo osHaiommiucA 3i cHoJSiyKamw,
AKi cTaHOBIATH (PyHIAMEHT opraHiusoi ximii. Ix
3arajibHa Ha3Ba — ByrJyieBoaHi. Koskua i3 mux ciro-
JYK yTBOpeHa ABoMa ejieMeHTaMu — KapOGoHOM
i Tigporenom. IlizBemeMo IiACYMKH BUBUYEHOI'O

105

MpaBo ans 6e3onnaTHOro po3MilleHHs MigpyYHMKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITY | Hayku YkpaiHu http://mon.gov.ua/ Ta I[HCTUTYT MoaepHi3aLii 3micTy ocBiTU https://imzo.gov.ua



¥ y3araJJbHUMO BiTOMOCTi ITPpO BYTJIEBOIHI, BUIi-
JIUBIIIY T'OJIOBHE.

Kaacudikanis. ByrieBonni, Ak i iHmmi opra-
HiUHi CIONYKHU, TIOAIJIAIOTE 3a 60068010 KaApOOHO-
6020 JIAHY02a MOJIEKYJ Ha ABi Besmki rpynu. Ilo
ONHi€l rpynm HaJeXXaTb CIOJYKU 3 BIIKPUTUM
JIAHIIOTOM (HeposTralysKeHuM ab0 posraryrke-
HUM), a IO PYyroi — i3 3aMKHEHUM JIAHITIOTOM.

P HanuiriTe CTPYKTYpHI (opMyaum MoOJEeKyJ
ByraeBonHiB ckaany C,H, i3 xapOboHOBUMU
JaHIIoraMu Pi3Hoi 0yI0BHU.

Iamia xaacm@ikailia BYIJIeBOIHIB BpPaxoBYE
0co0aIULB0CMI KOBAJICHMHUX 38’ A3Ki8 MijK aToMa-
mu Kapb6ony. Conoayku, B MOJEKyJIaX SKUX
HeMae KpaTHuX (IIOABiMHUX, TOTPiiiHNX) 3B’ A3KiB,
HA3MBAIOTh HACUUYEHN MU BYIJIEBOAHAMU, a AKIIO
TaKi 3B A3KY € — HeHACUUEHUMH.

» HassiTh Irpynu BYIJIEBOAHIB, MOJEKYJIN SKUX
MiCTATH: a) JUIle MPOCTi 3B’aA3KMU; 0) MPOCTi
3B’A3KM Ta OOMH IOABiHMUH 3B’ 430K ; B) IIPOCTi
3B’A3KHU Ta OAUH IIOTPiAHUN 3B’ A30K.

VY pagi uepryBauHA MOABIHHMX i TPoCTUX 3B’ A3~
KiB Yy MOJIEKYJIi BYIJIEBOJAHIO YTBOPIOETHCS €IMHA
T-eJIeKTPOHHA cucTeMa. BaM Bigoma Taka CIIoJIyKa
i3 MUKJIIYHIME MOJIeKyJIaMyu — GeH3eH'.

Haszeu. 3pocTaHHA KiJIBKOCTI HOBUX OpraHiu-
HUX PEYOBHMH i HAABHICTH MJIs 6araTboxX i3 HUX
KIJIbKOX Ha3B CHOHYKAaJM XiMiKiB 10 CTBOpPeHHA
yHiBepcaJIbHOI cUCTeMU HA3B CIOJYK (HOMEHK-
JaTtypu). STifHO 3 HEI0 KOXKHiM cIoJIyIli BiATIOBi-
JIae JuIlle OgHA Has3Ba, B AKiN 3aKJazeHo iHdoOp-
Mallifo mpo 0yZoBy MoJIeKyau. ¥ npedikci HaszBu
BYTJIEBOJIHIO BKA3yIOTh Ha3BU, KiJIbKiCTh i po3mi-
IIIeHHA 3aMiCHUKIB y KapOOHOBOMY JIaHII031 a00

! Mo cmosyK i3 €IMHOIO M-eJeKTPOHHOIO CHCTEMOIO B MOJEKYJi Haje-
JKUTBH TaKoK Oyra-1,3-nier CH,=CH-CH=CH, (c. 78).
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mukii. IIpedikc Takox mae 3MOry BCTAHOBUTH,
BiIKpUTUM YK BaMKHEHUM € KapOOHOBUM
naHiior. KopiHb Ha3Bu BYTJIEBOJHIO BKasye Ha
KimbKicTe aTomiB KapboHy B rosoBHOMY JIaH-
mio3i abo MuKJIi, a cydike — Ha TUI i KiTbKicTh
KpaTHuUX 3B’aA3KiB y MoJjaekysai. Iluppamu B
Has3Bi II03HAUYAIOTH IIOJIOKEHHS 3aMiCHUKIB,
a TaKOK IOABIMHMX i MOTPiiHUX B3B’SA3KiB y
MOJIEKYJIi.

P HasBiTb ByIJIeBOAEHb, MOJIEKYJa SKOTO
MiCTUTBH y TOJIOBHOMY JIAHITIO31 YOTUPU aTOMU
Kapbony, 1Ba MeTHJIbHI 3aMiCHUKY i ITIOTPiAHUH
3B’s130K. 300pas3iTh CTPYKTYPHY (opmMysny
MOJIEKYJIU CIIOJYKH.

LlikaBo 3HaTH IIpocTopoBa G6ymoBa MoJieKyJ. HacTuHa ejieK-
Monexya TpoHiB aToMmiB KapOoHYy B MoJIeKyJjaX BYyTJIEBOX-
BYTJI€BOAHIO HiB nepebyBae B ri6pugHux opbitanax. sp*-Opbi-
?ééHé; o) Taji (BOHU € B MOJIEKYyJIaX MaiiKe BCiX ByTJIeBOJ-
ox OI:K a Ha HiB) 30pi€eHTOBaHI OfHA IMOAO OMHOI IIiJ KyTaMu
AKYDHY 109° 28’, sp’opbitanmi (y MoleKynrax ajlKeHiB,
apxiTeKTypHY apeniB) — mig kyramu 120°, sp-opb6irani (y mo-
KOHCTPYKIIiIO: JeryJax ankinis) — 180°. ¥V mepiioMy BUIIAAKY

OO BimmoBimHUIT «KapOOHOBUiI» (PparMeHT MOJEKY-

|

“‘ JU Mae TeTpaeqpuuHy OyI0BY (/C\\), y Ipyro-

OO My — mepeOyBae B OOHill MJIOIUHI (:C=Ci), a

B TpeTrboMy — Ha oxHi# Jsiuii (—C=C-). ¥ moure-
KyJiaX apeHiB gedaki exekTpoHu atroMiB Kap6ony
posMmirieHi B HeriOpuams3oBaHUX p-opOiTaNAX.
CrBOpOBaHAa HUMU €AWHA T-eJIEKTPOHHA CHUCTe-
Ma 3yYMOBJIIOE ILIOIIUHHY OyZOBY KapOOHOBUX
IIUKJiB.

P OxapakrepusyiiTe XiMiuHMil 3B’A30K, riGpugn-
3a1riro opbOitaseii aroma Kapb6ony i mpocTopoBe
PO3MIIIIeHHs aTOMIB Yy MOJIEKYJIi IIPOTIEHY .

I3omepia. BuBuaiouu ByriieBoaHi, Bu JOBigam-
cs, 110 cepell HUX iCHYIOTh CHOJIYKY 3 OJHAKOBUM
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CKJIaIOM, aJie i3 pisHoio 0ym0BOI0 MoJsieKyJ. Take
ABUIEe Ha3WBAIOTL i3oMepieio, a BimmoBimgmi
CIIOJIYKM — i3oMepaMu.
Buoxkpema00Th ABa TUIIM i3oMepil — cmpyk-
mypry i npocmoposy.
ByraesopnHi, 1110 € CTPYKTYpPHUMU i30MepaMu,
MOXKYTh PisHUTHCA OYI0BOIO KapOOHOBOIO JIaH-
Iora MOJIEKYJI, TUIIOM, KiJIbKiCTIO Ta ITOJIOMKEH-
HAM 3aMiCHUKIB i KpaTHux 3B’sa3KiB. HacTuHa
TaK1X 130MepiB HAJIEXKUTH 10 PiIBHUX I'PYII ByTJe-
BOIHIB 3 OJHAKOBUMMU 3arajJbHUMHU (popMyaiaMu
(HampuKJag, 10 MUKJIOAJTKAHIB 1 aTKeHiB).
LlikaBo 3HaTH Cepe MUKJIOATKAaHIB i aJlKeHiB MOXKYTb OyTH
‘ICHYIOTB i mpocTOpoOBi idoMepu. ¥ MoJIeKyJIaX TaKUX 130-
lsomepu MepiB JedKi aTOMU i TPyIIu aTOMiB MalOTh pizHe
(nsepranbhi), pO3MiIlleHHA y TPOCTOPi IMOZO KapOGOHOBOTO
r}gﬁ:‘:{}cyﬂm MUKJY (B MUKJIOAJNKaHaxX) abo MoABiTHOTO 3B’ A3~
pisHATBCH, Ky (B alKeHax). ¥ IIUX BUIIaJKaxX PO3Pi3HAIOTH
SIK [OJIOH1 reoMeTpuUuHi, abo yuc- i mpanc-isomepu.
mpaBoi Ta
JiBOI PYK. P ki Tunu isomepil iCHYIOTH OJISA CIIOIYK, IO
maiorb popmyny C,Hg? 306pasits cTpyKTYypHI
dopMyan iX MOJIEKYJI.

Bymosa MoJieKyJ BYTJIEBOAHIB BIIJIMBa€ Ha
BJIACTUBOCTI CIIOJYK.

dDizuuHi BIACTUBOCTI. ¥ TOMOJIOTiUHUX PAgax
BYIVIEBOJHIB TeMIepPaTypy IJIaBJICHHSA i KUTiHHA
31 30iJbITIEHHAM MOJEKYJSPHUX MacC CIOJYK
3pocTtaioTh. lle 3arajbHa 3aKOHOMIipHICTH A
OyIb-SIKUX CIIOJIYK IIOAi0HOTO CKJIAAY i OyaoBu —
SAK OPTaHiuHUX, TaK i HEOPTaHIYHUX.

Ockinbku 3B’sA3KU Misk aromamu KapOGoHy Ta
Tizporeny maioTh HE3HAUHY HOJAPHICTH i MoJIe-
KyJu BYTJIEBONHIB Mali’Ke HEIOJISIPHi, TO IIi
CIIOJIYKY MTPAKTUYHO HEPO3UMHHI ¥ BOI.

Ximiuni Ba1acTuBocTi. Yci ByryieBogHi ropsaTh
Y HQJJINIIKY KUCHIO 3 YTBOPEHHAM BYTJIEKUCJIOTO
ra3y i Bomm, a mij yac HarpiBaHHA 0e3 JOCTYITY
MOBiTPpA posKJagaioTbesa. Cepex TPOAYKTIB
POBKJaLy MOMKYTH OYyTHM IPOCTi PEYOBUHU —
BYTJIEIb 1 BOZIEHDb, a TaKOK 1HIIi BYTJIEBOIHi.
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BinpmicTe XimMiuHMX BJacTHWBOCTEN BYyTJe-
BOJHIB 3yMOBJI€HA OCOOJIMBOCTAMYU KOBAJIEHT-
HUX 3B’ A3KiB Mixk aTromamu KapOoHy B MOJIEKY-
Jax.

s HacuueHUX BYIJIEBOAHIB XapaKTepHi
peakmii samimennsa. Ilig uac B3aemomii 3 rajore-
Hamu (peakIlia zasozeHys8aHHs) aTromu [igpore-
HY B MOJIeKyJIaX BYIVIEBOAHIB 3aMiNIyIOThCA Ha
aTOMU rajIOTeHiB.

Henacuueni ByrueBomui 0epyTh ydyacTb y
peakIiiax mpuenHaHHsA. [lo ixHiX MOJIeKyJa yHA-
CIIOK PYHHYBaHHA 7-3B’SA3KiB NMPUEIHYIOTHCA
MOJIEKYJIW BOAHIO (peakiia zidpysanus), rajo-
TeHiB (peakIia 2anozeHYyB8aHHS), TAJIOTE€HOBOA-
HiB, Bogm (peakuia zidpamauii). Kpim Toro,
HeHacHYeHi BYTIJIEBOAHI BCTYIalTh y peakrIil
noanimepusayii.

I3 mpukiIagoM B3a€EMHOTO BIIJIMBY aTOMIB V
MOJIEKYJIaX BYIJVIEBOAHIB BM O3HAMOMMUJINCS Tif
Yyac BUBUYEHHA PeaKIii OpUETHAHHSA TaJOreHO-
BOJHIB i BOAYM 0 HECUMETPUYHUX aJKeHiB (c. 74).

P HamuiiTes piBHAHHSA peakiiii mpuesHaHHS
TigporeH XJOPUAY OO IIPOIEHY i IPOKOMEHTY M-
Te ii. fIKe mpaBmo mae 3MOTry IependauunTH
CKJIAJ IIPOAYKTY Ifiel pearirii?

IcuyBaHHA €QUHOI T-€JI€KTPOHHOI CHUCTEeMHU B
0eH3EeHOBOMY KiJbIli YTPYAHIOE TTepedir peakIiii
OpUESHAHHS 3a YUACTIO apeHiB. XapaKTepHUMU
IJIs IUX BYTJIEBOOHIB € peakIlii samimieHHs.

OcHoBHIi BigomocTi mpo cKJazg, Ximiuni BJac-
TUBOCTI Ta cmoco0u JOOYBaHHS BYIJIEBOJHIB
3iopamo B /Jodamrky (c. 318—322).

BUCHOBKMHU

ByraeBonHi Kiracu@ikyoTs 3a pi3HUMH 03HAKA-
mu. Cepeq HUX BHOKPEMJIIOIOTH T'PYHH CIOJYK i3
BiIKPUTHUM i 3aMKHEHNM KapOOHOBUM JIAHI[IOTOM Yy
MOJIEKYJIaX. 32 0COOJMBOCTIMM XiMiuHNX 3B’ A3KiB
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Mmisk aromamu KapOGoHYy poO3pi3HSIOTH HacHYeHi,
HeHACHYeHi i apoMaTHUHi ByIJIeBOJHi.

Ko:xHuii ByriaeBoeHs Ma€ CHCTEMATUYHY HA3BY,
B AKill 3akgameHo iHgopMaliro mpo 0ymoBy MoJie-
KYJIH.

Icaylors nBa THHH i30Mepii ByriaeBogHiIiB —
CTPYKTYpPHA i IpoCTOpOBA.

BanenTHi eexkTponu atomiB KapooHy B MoJieKy-
Jax BYIJIEBOJHIB mepe0yBarOTh y riopumgHux opoi-
TajxAX, AKi MaIOTh Pi3HE PO3MillleHHA Y MPOCTOPi. Y
MOJIEKYJaX apeHiB iCHye€ €auWHA T-eJeKTPOHHA
cucrema.

IloBeminka BYriIeBOOHIB y XiMiUHUX peakrmisx
3aJIesKUTh Bi XapakTepy 3B’A3KiB Misk aTomamu
Kap6ony B Moiekymax.

128. Jonuwitb dopmynn ankaHy C,... , anKkeHy Cg... , UMKnoankaHy Cs... ,
apeHny Cg... .

129. 306paziTb CTPYKTYPHI GOpMynn MoneKkyn 6yT-2-eHy, NponiHy, 6eH3e-
Hy. OxapaKTepmnaymTe XiMiUHi 3B’I3KM B HUX, @ TaKOX ribpuansadio
op6itanen atomie KapboHy.

130. [lonuwiTb NPOAYKTM Y CXeMax peaKLin i 3HandiTb BiANOBIAHICTb.

Cxema peakKLuii HasBa peakuii
1) CH5CI + Cl, > ... a) riapyBaHHs;
2)C,Hy, + Hy, —> .. 6) ranoreHyBaHHs;
3)C,H; + H,0 —> ... B) FOPiHHS;
4) CyH, + Bry —> ... r) rigparawis;
B) CgHsCH; + 0, — ... r) HITPyBaHHS;
6) CgHg + HO-NO, — ... [) 3aMilleHHs;

€) NpUeaHaHHS.

131. Hanuwitb N0 0gHOMY PiBHAHHIO peaKLin geriapyBaHHs, nonimepmnsa-
LT, NOBHOrO i HEMOBHOIO OKMCHEHHS 3a Yy4acTio BYrIEBO/IHIB.

132. CKnaaitTb PiBHAHHA peaKLivn ans 34iMCHEHHS MEPETBOPEHb | BKaXiTb
YMOBMU Nepebiry KoxHoi peakLii:
CH, —» CH3;Br —» C,Hg —» C,H, — C,HsCl — C4H, — C4Hg — C,HgBr».
133. HasBiTb BYyrneBofeHb i3 MacoBoto YacTko Kap6oHy 90 %, akui €
APYrum y BiANOBiIAHOMY rOMOJIOTiHHOMY PSAy.
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134. O64mcniTb | NOPiIBHANTE MacoBi YacTkM Kap6oHy ana nepumx yne-
HiB FOMOJIOTIYHUX PSAIB anKaHiB, UMKIOANKaHIB, aNlKeHIB, ankKiHiB,
apeHi..

135. [licns cnantoBaHHS 1 Mofb apeHy YTBOpPUIOCSa 7 MOJb BYINIEKUCIONO
rasy. 306pasiTb CTPYKTYPHY GOPMYY MOSIEKY/IN apeHy.

136. BruzHauTe dopmyny BYreBOHIO po3ranyKeHoi 6ya0BH, AKLIO ryCTH-
Ha MOro napuv 3a BOAHEM CTaHOBUTL 34, a MOJIEKYIa CMOMYKK MICTUTb
O[IMH KpaTHMUK 3B’A30K i MOXe NpUeOHaTU ABI MONEKYIU Xopy.
306pasiTb CTPYKTYPHY GOpMyny MOSIEKYSIU LIbOrO BYrI€BO/HIO.

137. Cymil cKnagaeTbCsl i3 ABOX apoMaTU4HMX BYrNeBoAHIB. KinbKicTb
PEYOBUHU KOXHOI CNOJSTYKM B HiKM cTaHOBUTbL 1 mosb. icna cnanto-
BaHHA CyMilli i NponyCKaHHA NPOAYKTIB 3ropsiHHA B HaAJIMLLOK Bar-
HSAHOT BoaM yTBOpUnocs 13 monb ocagy. O64MUCAiTb BiAHOCHY FYCTUHY
BUWXiAHOI Cymilli B ra3onofibHOMy cTaHi 3a BoagHeM. HanuwiTtb piB-
HAHHSA BiANOBIAHUX peaKLiin.
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po3aia

IIpupogmi
osKepeJia ByIrJIeBOIHIB
Ta 1X IepepooKa

Cepen OpraHivHuX CIOJYK HAHOiIbIIIOT0 BUKO-
pucTauHsa HaOyIu BYTJIE€BOIHI.

IcHyIOTH KiNbKAa TPUPOAHUX [OKepesa BYyTJIe-
BOZHIB (cxema 5). Ix samacu ma mamrii miameri e
BUYEPITHUMUA.

Cxema 5
IIpuponHi n:xepesia ByriieBOgHIB

BYINMEBOHI

N,

Hadta CynyTtHin HadTOoBMI ra3 [pupoaHuin ra3z Byrinna loptodi cnaHui

NMpupopaHi g)Xepena
BYrneBoOHiB

Matepian naparpada gonomoxxke Bam:

» [li3HaTUCH NPo CKaj i BNacTMBOCTi HabTH;

» oTpUMaTH BiIOMOCTi MPO NPUPOAHUIA i CYNYTHIN Had-
TOBWI rasu, BYrinas, roptodi cnaHLui;

» chopMyBaTH YABNEHHS NPO BUKOPUCTAHHA NPUPOA-
HUX [pKepes BYreBOAHIB.
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Hadra € cymimmio HacuueHux (anaka-
HiB, MUKJOAJKAHIB) i apOMaTUYHUX ByTJIe-
BonHiB. Hailibisnbime B HiWT pigkumx ByT-
aepopuiB (80—90 % Big macu HadTH), ¥
AKX PO3UMHEHI HEeBEJUKi KiJIbKOCTI TBep-
IVX i rasyBaTUX BYTJIEBOAHIB, OpraHiuHUX
OKCHUTeHO-, HiTpPOTeHO- Ta CcyJb(pypoBMic-
HUX CIIOJYK. ¥ Ha()Ti € TAaKOXK BoJa i mesaKi
HeOopraHiuHi PeYOBUHU.

Hagra — TemHua osriicTa pigmmrHa 3i crieriu-
(iuaum 3amaxom (maja. 39). BoHa jerima 3a
Man. 39. Bony (ii rycrura 0,82—0,95 r/cm®) i Hepos-
Hagra YUHHA B Hill. ¥ IpUpOIHUX yMoBax HadTa
YTBOPIOE 3 BOJOI0 CTiAKYy HEOTHOPiZHY
cymimm — emyJabcito. Hadra podunuaeTsca
B 0araTb0X OpPraHiYHWX POIUNMHHUKAX,
Hacammepen y pPigkmx ByraeBogHax. Ile
ropoua piguaa (maua. 40).

Hadra, ak i immi cywmimri peuoBuH, He
Mae IeBHOI TeMIlepaTypu KUITiHHSA. BoHa
MMOYMHAE KUITITU B¥Ke 3a CJIa0KOT0 HarpiBaH-
Ha (30—60 °C), a 3a BUCOKHX TeMIIepaTyp
Ie# IpoIec CyIpPoOBOKYETHCSA IIOCTYIIOBUM
PO3KJIaIOM CIIOJYK, IKi MicTAThCA B HA(Ti.

Man. 40. IcHylOTb ABi Teopii noxogxeHHs1 HagpTn — opra-
FOI;')““" HiYHa (HaiGinbw nowupeHa) i HeopraHiyHa, a6o
HapTU

MiHepaJsibHa. 3rigHo 3 opraHiyHoto Teopieto, HagpTa
yTBOproBasiacsi MnpoOTAroM Mi/lbHOHIB POKIB 'y
Hagpax nnaHeTH i3 3a/ULWKIB NMIaHKTOHY, POC/IUH i
TBapPUH, SKi Nig TUCKOM i 3a BUCOKOI Temnepatypu
nepeTrBoploBasnCs Ha ByrneBogHi. 3a miHepasb-
HOI Teopie ByrneBoAHi HapTU € npogyKTamu
peakuii KapbigiB MeTaniyHUx eaeMeHTIB i3 Bo4olo,
a TaKoXK BOAHI0 3 Kap6oH(ll) okcugom, Lo BigbyBa-
JIMCSl B Hagpax niaHeTu.

Vkpaina Mae HeBenaumki pogoBumia HadTH. I
HIOPiuHU BUJOOYTOK CTAHOBUTH y CEPEIHBOMY
3muau T (y 2009 p. — 2,9 MmaH T), a60 TPpUGIU3HO
10 % Big sarambHOI TOTPEOU KpaiHM.

3anacu HapTH y CBiTi MIBUIKO BUTPAUYAIOTHCS 1
MOJKYTh OyTH BUUEpIAaHi BiKe B I[bOMY CTOJIITTi.
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LlikaBo 3HaTH Tomy BueHi po3poO6JIAIOTH TEXHOJIOTII BUPOOHUIT-

Ha Byrinna TBa PiIKOT0 MaJbHOTO 3 iHIIIOI CUPOBUHU, 30Kpe-
npunazae Ma 3 BYTiJidg, AKOro Ha IIaHeTi 3HauHO OijbIie.
TpubIU3HO

Iz HaTH, KpiM pisHUX BUIIB NAJBHOTO, N00Y-
BaIOTh PO3UYMHHWKMU, OPTaHiuHI CIIOJNYKH IJId
BUPOOHUIITBA IIOJiMepiB, JiKapCchbKUX IIpemapa-
TiB, 3aC00iB 3aXMCTy POCJUH Bif XBOpOO i MIKiz-
HUKIiB TOIITO.

IIpupomuuii ras BijoMuii BaM i3 TOBCAKIEHHO-
ro :KuTTA. MOro 3aCTOCOBYIOTH IJA ONAJIEeHHA
JKUTJIA, IPUTroTyBaHHA 1:Ki. IIpupoauuii ras ciy-
T'ye TaJIuBOM Yy IIPOMUCJIOBOCTi, Ha TEIJIOEJIEK-
TPOCTAHIIIAX, a CHJbHO cTucHeHuu (mo 200—
250 aTM.) — maJdBHUM IJA BAHTAKHOTO aBTO-
Tpaucmopty. Kpim Toro, Bim — IiHHa Ximiuma
CUPOBUHA.

OcHOBHA CKJIa[I0OBa TPUPOJHOTO ra3dy — MeTaH
(fioro o6’eMHa YacTKa CTAHOBUTH 85—99 %).
HowmimkamMu € eraH, iHIILI JierkKi ByIJIeBOJHI,
a30T, BYTJIEKUCJIUHA rad, CipKOBOIEHb.

BiacTtuBocTi mpumpomHOTro razy MaiiKe Taki
cawmi, 110 # metany. Bin roprouwnii, a fioro cymimri
3 MOBiTPAM BUOYXOHEOE3MIeuHi.

IToxnanis mpupogHoro rasy B YKpaiui 6iabIie,
=ik Ha@THu. [llopoKy itoro BUA00yBaIOTh y cepes-
spoMy 20 mupzn m® (y 2009 p. — 20,3 mupg m?),
1110 CTAaHOBUTH 1/5 Bif KinMbKOCTi, HeOOXimHOI Aasa
HAIIIOl IPOMUCJIOBOCTi, EHEPTreTUKM, I00yTy.

CynyrtHiit HadTOBUMII Ta3 — CyMiIll ra3yBaTUX
BYTJIEBOJHIB, AKi MicTATbHCA pas3oM i3 HadTOIO B
ii pomoBmii. 3a AKiCHMM CKJIAZOM CYOYyTHi#
Ha(TOBUU ra3 HAraAy€e MPUPOIHNI, aje MEeTaHy B
ubomy meHIe (30—40 % 3a 06’emom), a eTaHy Ta
iHIMUX BYTJIEBOAHIB — OiJjbIiie.

YacTtuHa 1[bOTO Trasdy po3umHeHa B HadTi. Ilpu
IpocyBaHHI Ha(pTU i3 3eMHUX HAAP Ha TOBEPXHIO
THUCK CIaJa€, PO3UMHHICTD Ia3iB 3MEHIITYETHCS, 1
BOHU BUIIJIAIOTHCA 3 Hel.

I3 cymyTHBOrO Ha(pTOBOTO ra3y Ha ra3onepepoo-
HUX 3aBojgax AOOYyBAalOTh MeTaH, €TaH, IIPOIAaH,
OyTaH, a TaKoX rasoBuii OeHsumH (BiH MicTUTH
pinki ByrueBogui C;—C; ).

80 % Bim macu
yCixX TOproYnx
KOIIaJIH.
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Byrinna — TBepma ropioua Ko-
nmajiWHa, AKa yTBOpuJaca 0Oararto
MiJILIIOHIB POKiB TOMY B Hajpax Ijaa-
HEeTH BHACJIJOK PO3KJAIy Beamues-
HUX pocamHHuUX w™mac. Ile cywmim
faraTbox OpPraHiYHUX PEYOBUH i3
BUCOKUM ymicTom Kapbony i meaxux
HEeOPraHiuHUX CIOJYK. Byrimasa
BUKOPUCTOBYIOTh SIK ITAJUBO (B TEILIO-
eHepreTulli, IPOMUCJIOBOCTI, iHOAI —
B mo0OyTi), a AedAKi fioro BuaAM — s
BUPOOHUIITBA KOKCY, TOPIOUUX T'a30-
BUX CyMiIlei, JeaKMX OpPraHiuHmX
CIOJIYK.

IcuyroTs Tpu BuAM ByTrigaa —
anrpanut (maJu. 41), kam’same i 6ype.
Macosa yacTka KapOouy B aHTpamuri
Haibinpma (94—97 %), a B Oypomy
ByTrijmi — HalimeHma (micad Buma-
JIeHHS 3 HbOro Bogu — 64—80 % ).

Yxpaina Oarata Ha IIOKJAAU BYTiJ-

Man. 41.
AHTpauuT

Man. 42. — . , .
Foprounit Jsi. HaiibispIle pogoBuile KaM’ SHOrO BYTiJLIg € B
cnaHeub Houenpkit i JlyraHchbKiili ob6JsiacTax. 3HAYHO

MeHIIIe Horo Bumo0yBaioTh y JIbBiBcbKO-BoauHCH-
KoMy Oacelini. Bype Byrijis 3ocepemxeHe mepe-
BaskHO B [lHimpoBchKOMY OaceiiHi, a IIOKJagu
aHTpanuTy — B JlOHEIbKOMY.

¥ ByrinpHUX mjaacTax MiCTHUTLCA i IPUPOTHUN
ra3 (meran). HeBequKy YacTUHY HOTO0 BUKO-
PHCTOBYIOTH SK MAaJNBO, a PeIliTa BUXOAUTH B
armocpepy. HesBarkaioum Ha KOHTPOJb 3a
BMiCTOM MeTaHy B IIIaXTaX, TPAILISIIOTHCI BUOYX U
rasy, AKi Ipu3BOAATH M0 3arubeJIi maxTapis.

«ByrinpHUIT» Ta3 — BaXKJIUBUKN pPe3epPB 1A
TemJoeHepreTuku YKpainu. OOcAr #oro Imo-
piuHOro BUIOOYTKY MOXKE€ CTAHOBUTHU KiJIbKa
MiJbapaiB KyOoMeTpiB.

T'oproui cmaHmi — ripchbKa moponaa, B AKik
MiCTATHCA OPraHiuHI ¥ HeOpraHiuHi peYyoBWHU
(man. 42). OpramiuHa CcKJIamoBa € IIPOAYKTOM
TPUBAJIOTO TIEPETBOPEHHA POCJIMHHUX i TBAPUH-
HUX 3aJUMIKiB y HaApax miaHetn. MacoBi uacTKku
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eJIeMEeHTiB y ropouYux CHAHIAX Taki (y BimcoT-
kax): Kapbou — 60—78, Tigzporen — 7—10,
Oxcuren — 10—20, Cyasdyp — 1,5—11. I'oproui
CJIaHIli BUKOPHCTOBYIOTh AK majauBo. Kpim Toro,
iX migmamTbh TepMooOpOoOIli 3 MeTO JOOyBAHHS
rOpIOYUX rasiB, ra3oBOro OEH3WHY, CMOJIH.

3a mokJiaZaMu TOPIOUMX CJIAHIIB YKpaiHa
mocizae Tpere miciie B €Bporri.

NIABOPATOPHWM AOCNIA N 5

O3HauoMJIeHHA
3 pi3HUMK BugamMu nanuea

PosryisHbTE KOJEKI[if0o 3pas3KiB maJjuBa i 3alIOBHITH TaOJUIIO:

Hasga 3oBHIiNIHi i Cdepu
nmaJjuBa BUTJIAL BUKOPHUCTaHHS

BUCHOBKH

ByrieBogHi TpamiaioThca B NPUPOi. IxHiMuU
Ioxepesamu € Had)Ta, IPUPOTHUI i cynmyTHIN Had-
TOBUIi Ta3M, BYTiJIJId, TOPIOYi CAAHIII.

Hadra — cymim mepeBaskHO PiTKUX BYTJIEBOI-
HiB. OCHOBHOIO CKJIAJIOBOIO IIPUPOTHOIO i CYIIyTHHO-
ro Ha(pTOBOTrO rasiB € MetraH. ¥ BYriJuii micturhcsa
faraTo pe4oBUH, 31e0iapuIoro opranivanx. Macosa
yactka KapOoHy 3ajiesKHO BiJ BUIY BYTiJLISA CTAHO-
BUTH Bix 64 mo 97 %.

IIpuponni mixepesia ByIrJeBOIHIB Ta MPOTYKTH
iX mepepoOKM CIYryIOTh HNAJUBOM, IAJbHHUM; IX
BHUKOPHCTOBYIOTh JJfA TO0YBaHHA OPraHiYHUX
pPe4YoBHH.

?

138. dAKi rpynu ByrneBoAHiB MICTATbCHA B HadTI?
139. Yomy HadTa He Ma€e NeBHOI FYCTUHM | TemnepaTypu KUMiHHA?
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140. lMopiBHAWTE CKNa NPUPOAHOro i CynyTHbOro HahTOBOrO rasis.

1441. TpupoaHUM ras oHOro i3 PpoaoBULL MICTUTb 94 % mMeTaHy, 2 % eTaHy,
2 % nponaHy (4acTK1 06’'EMHI), @ TaKOXK a30T i BYINIEKUC/IUN ras. AKUN
06’eM NOBITPS HEOBXiAHMWIT 415 NOBHOrO 3ropsiHHs 1 M3 Lboro rasy?

142. YHacnigok cnantoBaHHsA 10 r aHTpauuTy B HaZ/IMLLKY KUCHIO YTBOPHU-
nocs 18 n Kap6oH(IV) okeunay (H. y.). BusHa4yTe macoBy 4acTKy Kap6o-
HY B @aHTpauMTi.

143. TMig yac 3ropsHHA 1 Kr npupoaHoro rasdy Buainsetbes 44 000 Kk
TENNOTU. AKy KiNbKiCTb TENOTU MOXKHA AOOYTU NPKU 3ropsiHHI 1 11 Lboro
rasy (H. y.)? MpunycTiTb, WO NPUPOAHUIM Fa3 MiCTUTb JIULLE METaH.

NepepobKa HadTH

Martepian naparpada gonomoxke Bam:

> [i3HaTMCS NPO NepPeroHKy HadpT Ta il NPOAYKTY;
> OTpUMaTH BiJOMOCTI MPO KPEKIiHr HadpTK;

> 3’acyBaTH, IO Take OKTaHOBE YKCIIO.

OCHOBHOIO MeETOIO TNepepoOKu Ha(TU € [O0-
OyBaHHsS OeH3WHY Ta IHIIWX BUIIB IIaJbHOTO.
Kpim Toro, Hadpra — miHHA CUPOBUHA IJId XiMiu-
HOI ITPOMMCJIOBOCTI.

Haii6inpri madTomepepobHi min-
nmpueMcTBa YKpaiHWM po3TalIoBaHi
B Kpemenuyky, JImcuuancoery, Xep-
coui, Opmeci (man. 43), porobdwuui,
JIrBoBi, Hansipnomy (IBano-®Ppan-
KiBchbKa 00J1.). BoHM BUpPOOIAIOTH
maioke 50 BUIiB HaQTOIPOAYKTiB.

Cupy Ha(dTy mepes mepepoOKoIo 3He-
BOJHIOIOTH, BIIYYAIOTh i3 Hei couil, a

Man. 43. . .
HadTonepepo6Huii sasog, TaKOM JIeTKi ByrJyieBomHi (mpomas,
m. Opeca OyTaH TOIII0).

! Xjropugn cnpuuMHIOTSL CHILHY KOPO3ifo ob6IagHaHHS HadTomepe-
poOHOTO 3aBOOY.

117

MpaBo ans 6e3onnaTHOro po3MilleHHs MigpyYHMKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITY | Hayku YkpaiHu http://mon.gov.ua/ Ta I[HCTUTYT MoaepHi3aLii 3micTy ocBiTU https://imzo.gov.ua



Po3pi3HAIOTE nepsuHHy 1 6MmopurHny nepepoo-
Ky Hagmu. OCHOBY IIePBUHHOI ITIePEPOOKY CTAaHO-
BUTH MEePEroHKa, a BTOPMHHOI — XimiuHi peak-
mii, mig yac AKUX 3MIiHIOIOTHCS CKJIAZ i OyaoBa
MOJIEKYJI ByTJIeBOLHIB.

Ileperonka vadgTu. Bam Bimomo, 1o HadTa €
cyMimnmo, y AKiA mepeBakamOTh BYTJIEBOHI.
KosxHa croyKa Mae eBHY TeMIepaTypy KUIiH-
Ha. OTiKe, HarpiBaoun HaQTy, MOMKHA OCTYIIO-
BO BUALJIATHU 3 Hel OKpeMi pedyoBUHM B ra3yBaTo-
My cTaHi. ¥ TpPOMMCJIOBOCTI B TaKHMil cImocio,
TOOTO MEPETOHKOI0, i3 Had)Tu [OOYBAIOTH CyMilTi
PEeUYOBUH, IO KUILJIATHL Y IIEBHOMY TeMIIepaTyp-
HoMmy iHTepBaii. Taki cymimri HasuBaioTh gpak-
uiamu (Tabi. 3).

Tabauus 3
Xapakrepuctuku ¢ppakuiii, aki 700yBaOTh IePEeroHKo0 Had T

Hassa KinskicTs IarepBan 3acTrocyBaHHA
dparmii aTomiB TeMIepaTryp
Kap6ony B | kuninusa, °C
MOJIEKYJIax
BYTIJIEBOTHIB
Benzun Cs—C11 40—200 ITanpHe maa aBiamiiiHuUx Ta
aBTOMOOIJILHUX MBUTYHIB
Jlirpoin Cg—Cyy 150—250 | ITanbHe AJIA TPaKTOPiB
Tac Ci1o—Cis 180—300 | ITanbHe Oya TPaKTOPiB,
PeakTHUBHUX JIiTakiB
i paker
Tasoitap| Ci5—Cas 230—350 | [IusenbHe majbHE
MaszyT* Coz—... > 350 ITanuBo mis KoTJIiB,

IPOMUCJIOBUX TIeUeii;
ximMiuHa cupoBUHA®*

* 3aJIUINOK IIic/Id TeperouKu HadTu.
“% [IeperOHKOI0 Mas3yTy y BaKyyMi [o0OyBalOTh MacTUIA.

Ileperonky HadgTu 3AiMICHIOIOTH ¥ 6€3TepPEePBHO
Iirounx peKTU@iKamiiiHMX KOJOHAX TapijguacToil
KOHCTPYKIii (Man. 44, 45). Hadrty momepeaHbo
HarpiBaroTh A0 KUITIHHSA i pa3oM i3 rapss4oio BOIs-
HOIO IAPOI0 BBOAATH y KOJIOHY, Jle Ta30Ba CYMIiIll
IIOCTYTIOBO OXOJOAKY€EThCA. [IpU ITbOMY CIIOUATKY
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Iel el XonoannbHWUK
rasn C;—Cy /
— [asu

— BeH3uH C5—C11
> J'Iirpo'l'H Cg—C14
== lac C1,—Cg

Man. 44.
Cxema
YCTaHOBKM Ans
neperoHku
HadTK:

a — Tpy6yacTta
niy;

6 — peKTu-
dikauinHa
KONIOHa a 6

e [a30MJ1b C15—Cys

<+ BoasiHa napa
- Masyt

3PiIKYIOTBCA BYIJIEBOAHI 3 OLJIBIIIMMU MOJIEKY-
JAPHUMU MacaMu (BOHU MAalOTh BUIII TEMIIEpaTy-
PU KUIIiHHA), TOTiM — i3 MeHITUMU. Po3unHeHi B
Ha@dTi ByrJeBoaHi, 110 32 3BUYAMHNX YMOB € Ta3a-
MU, BUXOISATH i3 BEPXHBOI YACTUHU KOJOHMU.

BigHocHi KiabKOCTi HPOAYKTIB IIeperoHKU
HaTH HaBeIeHO Ha MAJIOHKY 46.

BaxkauBuM mIpoAyKTOM MmepepoOKu HapTU €
OensuH. SKicTh, OeH3WHY BH3HAYAIOTH 34 MOTO

50 % —
6EH3MH

40 % —
ansenbHe
nasibHe, rac

Man. 45. Man. 46.
PekTudikauiinHi kKonoHu Mpu6anM3HUn posnogin
Ha HadTonepepo6GHOMY NPOAYKTIB NePeroHku
3aBogi HadTh 3a Mmacoto
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crifikicTio 1o demonayii’. Taxk HA3UBAIOTH ABUIIE
Iy:Ke IIBUIKOT0, BUOYXOBOTO 3TOPSAHHSA IIapiB
PEUYOBUHU B CYyMiIlli 3 MOBITPAM IIPU CTUCHEHHI.
Yuwm Ginbite B GeH3UWHI alKaHIB posTansys;KeHoi
OymoBU i apeHiB, TUM BiH CTiHKimmuii 10 geToHa-
1ii, a yum OijbIlle Hepo3TANy:KeHUX AaJKaHiB,
THUM BiH JIETIIIE IEeTOHYE.

HeroHaIifiny cTifiKicTs OEH3UHY XapaKTepusy-
IOTh OKMAHOBUM YUCA0oM. IIJ1s1 CTBOPEHHS IITKAJIN
MUX yrces 0yJio oOpaHO ABA BYTJIEBOTHI —

CH,
|

CH3—(|3—CH2—(|3H—CH3 CH,-CH,-CH,-CH,-CH,-CH,—CH;
CH, CH,

2,2,4-TpumeruiineHTaH (i300KTaH) H-TenTaH

OKTaHOBE YUCJO OJIA i300KTaHy, AKUHA BayKKO
meTonye, B3saTo 3a 100, a gjisa n-remrany, 10 Jerko
merouye, — 3a 0. AKIimo okTaHOBe YMCIIO OEH3UHY
CTaHOBUTH 95, To Ioro crifikicTh A0 JeToHAILil
TaKa caMa, IT0 i CyMiIlli i300KTaHy Ta H-TeITaHy 3
iX 00’eMHMMU YacTKaMU BiamosigHo 9515 %.

YuwMm BuIllle OKTaHOBE YMCJO, TUM OEH3WH CTiil-
KiIlmil 10 rmepesuyacHoro crajlaxyBaHHsS B KaMepi
3TOPSHHSA, BUTPUMYE OiIbIINHA THCK 6e3 JeToHAaIlil
i TUM TOTY:KHillle MOJKe IIpaIjfoBaTH IBUTYH.
OKTaHOBiI uwmcia HAWYKWBAHIMINX MapoK
naabHOro — 76, 80, 92, 951 98 (mau. 47).

Bensun, mobyTuii meperonkomo HadTH,
Ma€ HEeBUCOKY AKiCTb; 1OT0 OKTAHOBI umciia
371e01JBIIIOTO CTAHOBIATH 40—55.

Kpekiar® — mpoliec BTOPUHHOI IIepepobKu
"HadTu. Bin moaArae B cuJaIbHOMY HarpiBaHHi
ii BUCOKOTeMIepaTypHUX (pakiliii — racy,
rasoiijio, MasyTy 3 MEeTOIO JOOyBaHH O1IbIIT
JIETKUX BYTJIEBOAHIB. 3a TAKUX YMOB PO3PU-
BalOThCA 3B’A3KM B KapOOHOBUX JIAHITIOTaX
MOJIEKYJ BYTJIEBOAHIB i BimOyBaeThca ix
ACOPTUMEHT NanbHOFo nepedyaoBa. 3acTOCYBaHHS KPEKiHTy gae
(cnpaBa — BapTicTb 3MOI'y iCTOTHO 30iJIBINIUTU 3arajJbHUI BUXif
1 n nanbHoro) OeH3UHY.

Man. 47.

! TepMiH HOXOAUTH Bifi IaTHHCLKOTO cIoBa detonare — mporpuMiT.
2 TepMiH IOXONUTH BiJ aHTUIIfICBKOTO €0Ba crack — po3IIeITIoBaTH.
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IcHyloTh ABa BUAM KpeKiHTy — TepMiuHMA i
KaTaJIiTUIHUH.

Tepmiunuil kpexinez 31iMCHIOIOTH 3a TeMIIepa-
Typu 450—550 °C i TucKy B KimbKa aTmocoep.
ITix gac 11BOTO IIPOIIECY MOJIEKYJIN BUIITUX AJKAHIB
POSBIIEIIIOIOTHCA HA MOJIEKYJIM aJKaHiB Ta ajKe-
HiB i3 MEHIIT0I0 JOBYKMHOI0 KapOOHOBUX JIAHITIOTiB:

tp .
Ci6Hzqs —> CgHyg + CgHyg;
TeKCaJjeKaH OKTaH OKTEeH
t,p .
C12Hye == CgHyg + C,Hsg;
nomeKaH OKTaH OyTeH
t,p
CSHIS ’ CGH14 + C2H4'
OKTaH TeKcaH eTeH
Cepen TpOAYKTIB PO3KJAAy BYIJIEBOOHIB MOKe
OyTu i BOJIeHb.

Taki peaKuii BigbyBaloTbCsl 3a pagnKa/ibHO-/1aH-
LloroBUM MexaHi3MoM. YHacnigoK po3puBy G-3B’s3-
Ky Mixk aTomamu Kap60oHY B Mo1eKy/li afilkaHy yTBO-
PIOIOTbCS PaguKanu:

CHy+CH,~CH3L> CHy: +-CH,~CHj.
Li yacTMHKK cnony4aloTbCsl B MOJIEKYJIN HOBUX
aJlKaHiB
H;C- +-CH; — H;C-CH,;,
CH;CH, +-CH,CH; > CH;—CH,—-CH,-CH,
abo «Bigbupatotb» atomu ligporeHy oguH B OHOro:
H;C- +-CH,CH; —> CH, + CH,=CH.,.

Bensun, 1o6yTuii TepMiuvHUM KpPeKiHTrOM, Mae
BUIIe OKTaHOBe uncJio (65—70), HixK y pesysibTa-
Ti meperouku Ha)Tu. IIpoTe B HHOMY MiCTATHCA
HeHAaCWYeHi BYIJEBOAHiI, OKWCHEHHS SIKUX
IPU3BOIUTH [0 IOTIiPIIeHHS AKOCTi OeH3UHY MHif
Yyac TPAHCIOPTYBaHHS Ta 30epiraHHA. 3 MeETOIO
YIIOBiJIbHEHHSA ITPOIECiB OKMCHEHHA N0 OEH3UHY
I00aBIAIOTH CHeIlialbHi pEeUOBUHU.

Kamanimuunuid kpexinz 3IiliCHIOIOTH 3a
HUKYOI TeMIeparypu, HiK TepMiuHWI, HEBU-
COKOI'0 THCKY 1 HadgBHOCTi KaTaJizaTopiB (aJjro-
mocuiikariB). Peakmil BigmOyBamTbcAa 3HAYHO
MIBUAIIE, HidK IPU TEPMiYHOMY KPEKiHTY, IPUYO-
MY BOJHOYAC i3 PO3KJIAAOM MOJIEKYJI BYTJIEBOIHIB
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IIPOXOIUTH 130MepU3aIlisa aJKeHiB i MpuegHAHHA
JI0 HUX BOJIHIO (aJIKaHU Maliske He i30Mepus3yoTh-
cs). YHACIIIZOK IILOTO YTBOPIOIOTHCS IMEePeBaKHO
BYIJIEBOJHI posrany:keHoi OyJoBH, a TaKOX
MUKJIIYHI 71 apoMaTUYHi.

Beusun, mo0yTuii KaTaliTUYHUM KpPeKiHTroM,
Mae€ IIiABUINEHUH BMiCT apeHiB, HJOCUTh BHCOKE
okranoBe umciyo (75—80) i He BTpauae cBOiX
AKOCTeH 13 4yacoM, OCKLIBKY MIiCTUTH MAaJIO HEeHAa-
CUYEHUX BYTJIEBOJHIB.

Pudopminrt — cnocié nepepo6ku HagpTomnpo-
AYKTiB 6€H3MHOBOI Ta NirpoiHoBOI ¢paKuin, 3a
Z10MOMOroto IKoro 4o6yBaloTb BUCOKOSIKICHNI 6eH-
3UH i3 OKTaHOBUMM Yynucnamu Big 77 Ao 86, a TaKoX
apomMaTu4Hi ByrneBoAHi Ta BOAEHb.

ICHye TepMmidHWA | KaTaniTUYHUI PUDOPMIHT.
O6ugBa npouecHu 34iMCHIOITb 3a BUCOKUX TEMIIE-
patypu i TUCKY, a KaTaliTUdHUIA — Le 1 3a y4acTio
KaTtanizatopiB.

OxTamoBe umcyio GEH3WHY MHiABUIIYIOTH 3a IO~
IIOMOTOI0 CHeIiaJbHUX J00aBOK — aHTUAETOHATO-
piB, HampuikJgan terpaeruiacBuHipo (C,H;),Pb
(ximiuHa Ha3Ba CHOJYKH — TeTPAETUJIILIIOM-
oym). OpHak mpu 3TOPSAHHI OeH3MHY 3 TaKOIo
m00aBKOIO B aTMoc(hepy MOTPaIlIAoTh OTPYHHIL
cuonyku ILnrom6ymy. Tomy B 6ararbox Kpaimax
BUKOPHCTAHHA TETPAETUJICBUHII0O 3a00pOHEHe.
Huni Bce uacTimie 3acTOCOBYIOTEH €KOJIOTiUHO 0e3-
TIeYHi aHTUAETOHATOPH.

JNNABOPATOPHWI AOCNIA N2 6
O3HanoMNeHHA
3i 3pa3KamMmu HadpTONPOAYKTIB

PosrnsgabTe KOJIEKIIit0o 3pas3kKiB HAQTONPOAYKTIB i 3amOBHITH
TaGJINITIO:

! Tepmin moxomuTh Bif aHTIificbKOro coBa reform — mepeTBOpIOBATH,
BUITPABJIATH.
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Hassa 3oBHIiNIHI i Cdepu
HaTOMPOTYKTY BUIJIA BHKOPHUCTAHHSI

3a0pyaHeHHS TOBKiIA HadTOIO i
HadTompogykramu. OcTaHHIM yacom
MOYAaCTiIlIaJay BUMAAKY TOTPAILISAHHS
Ha@TH 1 HAPTOIPOAYKTIB B OKeaHu i
MOps uepes3 aBapii TaHKepiB, HaPTO-
BuAoOyBHUX maaTdopm (mai. 48). Ie
3aBIa€ CepHO3HOI IIKOAW BCHOMY
JKMBOMY, III0 MeIIKae B Trigpocdepi,
CIpUUNHsIE 3a0pyIHEeHHs Oeperis.
Hadry i HadpTompoayxk T 30paroTh i3
MOBEePXHi BOAM, a HA CYXOMOJIi BuIa-
JAIOTH Pa30M i3 I1apoM I'PYHTY.

Man. 48.
Hacnigku BUTOKY HadpTH

IlepBunHa nmepepoOka Ha(TH MOJIATAE B il IMEepe-
roumi. ITpu mpomy mo6yBaroTh 6€H3MH, Tac Ta iHITI
HaTONPOOYKTHU.

IIpu BTOpUHHII mepepobui HadTH (KpEKiHTy)
BigOyBaroThcs XiMiuHiI peakmii 3a yJacTio piZHUX
ByrJaeBoaHiB. Po3pi3Ha0Th TepmiuHMIi i KaTai-
TUYHUHA KPEKiHT.

AxkicTh HMaJBbHOrO OIIHIOIOTH 3a OKTAHOBHUM
yucjaoM. UuM BOHO Oijbllie, THM BHINA CTiHKiCTH
MaJbHOTO 0 AEeTOHAIlil (BMOYX0BOTO 3rOPSAHHS).

Oxopona moBKimIsa Bix 3a0pymHens HadToIO i
Ha(TONMPOAYKTAMHU € AKTYaJbHOK E€KOJIOTi4HOI0
mpoo6IeMoio.

?

144. HasBiTb NpoLecH, SKi NOKIaaeHo B OCHOBY NEPBUHHOI Ta BTOPUHHOI
nepepobKu HapTU.

145. FAKi NpoayKTH YTBOPIOIOTLCS NPU NeperoxLi HadpTn?
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146. Yum BIAPIBHAETbLCA KPEKIHT BiJ MepPeroHKn? FAKi BUAW KPEKIHTy
iCHYIOTB?

147. o Take oKkTaHoBe 4Mncno? MNPOKOMEHTYMTE 3HAYEHHSA OKTaHOBOIO
yucna 80.

148. {Ki ByrneBoaHi MaloTb GiNblli OKTAHOBI 4YMcna — HOPMabHOI YK
posranyxeHoi 6yaoBu?
149. HanuwiTb piBHSAHHS peaKuin, sSKi BigdyBaloTbCa Nif Yyac nepepooKu
HadTH:
a) NepeTBOPEHHS H-NEHTaHy Ha AMMETUNNPONaH;
©) AeriipyBaHHs H-OKTaHy 3 yTBOPEHHAM 1,2-AUMETUNOEHSEHY.

150. O64MCAiTb MONbHE CNIBBIAHOLWEHHS i300KTaHY Ta H-renTaHy B iXHiN
CYMilli 3 OKT@HOBUM YMUCIOM 76, SKLLO NYCTUHM LMX BYIIEBO/IHIB CTa-
HOBNSTb BignosigHo 0,692 i 0,684 r/cM>.

151. MMicna KaTaniTMY4HOro KPEKiHry HadbTK yTBOpUIacs CyMill BYr/ieBOAHIB
i3 MacoBMMM YaCTKaMM i300KTaHy i TonyeHy BignosigHo 11,4 i 4,6 %.
CKiNlbKM MOJIEKYN i300KTaHy npunagae B CyMilli Ha O4HY MONeKyny
TONyeHy?

Ximi4yHa nepepob6Ka Byrinns

Martepian naparpada AonomMoXKe BaMm:

» nisHaTMCs Npo crnocobu XiMiyHOI nepepobKu BY-
rinns;

» 0TpMMaTK BIiAOMOCTI MPO MPOAYKTU KOKCYBaHHS,
ra3udikaLii Ta rigpyBaHHs Byrinas.

Byrinnsa BUKOPUCTOBYIOTH He JIUIIE K ITaJIu-
BO. BOHO € IIiHHOI0O CUPOBUHOIO AJIs HOOYBaHHS
OPraHiUYHUX CIOJYK, 30KpeMa apoMaTUYHUX. 13
KaM’STHOTO0 BYTiJJIs BUPOOJIAIOTH KOKC, 0€3 AKOTO
HEMOKJINBO BUILJIABJATH YaBYH.

IcuyoTh Tpu cmocobu XimiuHOl mepepobOKu
BYTLJIA — KOKCYBAHHSA, 2a3uikauis i 2idpy-
6AHHA.
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* KokcyBaHHA — mpoIliec po3KJIany

BYTiJiIA 3a BUCOKOI TeMmeparypu
i BigcyrHocTti moBiTpsa. Kawm’saue
BYTJLIA HaArpiBalOTh y CHEMiaJIbHUX
(KOKCOBUX) Ileyax 3a TeMmoepaTrypu
900—1100 °C. ITix uwac ximiumux
peakIiii i3 Byrinaa BuUAiadeThCA
cyMmiml rasiB i mapiB JIeTKHUX pedo-
BUH, AKa OPU OXOJIOAMKEeHHI po3mi-
JISEThCA Ha KOKCOBUH ras, KaM’ gHO-
BYTiJILHY CMOJIY i HaJCMOJIBHY BOIY
(cxema 6, maju. 49), a Byrijuisa mepe-
TBOPIOETHCA HA KOKC.

KOKCOBWM ras

BYrinng

BOJa
aMoHia4yHa Boja

KaMm'siHOBYrifibHa
cMmona

Man. 49.
[ocnig i3 KOKcyBaHHS Byrinns

Cxema 6
IIpogykT KOKCYBaHHS KaM’ SHOTO BYTiJLIA
KAM’AHE BYTINnga
Kokc KokcoBu# ras Kam’siHoByrinbHa cmona HaacmonbHa Boaa
AMOHiaK beHzeH  [optoyi rasu ApeHu AmoHiak  Coni amoHito
H,, CH,, CO

Kokxc — mopyBaTa peuoBHHA TeM-
Ho-ciporo kKoawbopy (main. 50), 110
micture 96—98 % Kapbouy B3a
Macoo, a Takoxx Ilimporem, Oxcu-
reH, meski immi ememenTu. Moro
BUKOPUCTOBYIOTh SAK BiJHOBHUK ¥
MeTasyprii, 30KpemMa y BUPOOHUIITBI
YaBYyHY.

Koxcosuii 2a3 ckiaagaeTbca i3
Man. 50. Bo#HIO (00’emHa yactka 58—62 %), meraHy
(24—27 %), vaguoro rasy (5—7 %), asoTy, amo-
Hiaky, mapiB OeH3eHYy Ta JeAKHX IHIIUX Pedo-
BUH. AMOHIaK BUJIYyYalOTh, IPOMIYCKAIOUN KOKCO-
BUI ra3 Y pO3UnH CyAb(aTHOI KUCJIOTH, a AMOHI
cynbdar (NH,),SO,, 1110 yTBOPIOETHCS, BUKOPU-
CTOBYIOTH K a30THe HoOpmBO. BeH3eH moranHa-
IOTh OPTaHiIYHUMY PO3UYNHHUKAMU, a IIOTiM BUIi-
JISTIOTH TIEPETOHKOIO.
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3BisIbHEHUH Biff aMOHiaKy i 6eH3eHY KOKCOBUH
ra3 3aCTOCOBYIOTh AK HaJIMBO i CUPOBUHY A
IOOyBaHHS BOTHIO.

HadcmonvHa 600a MiCTUTH PO3UMHEHI rasu —
BYTJIEKUCJIUI Ta3, CipKOBOJEHB, XJIOPOBOJEHB,
mianopogens (HCN), amoHiak, a TaK0K COJIi aMO-
Hil0, IO € IPOAYKTaMH’ B3aeMOZii aMoHiaky 3
IUMHI TasaMHu, i JesdKi opramiuHi peuoBuHU. I3
HaJICMOJIbHOI BOAM BUJIyYalOTh aMOHiaK i coJri
aMOHIiI0, IKi BUKOPHCTOBYIOTh JJIsI BUPOOHUIITBA
IobpuB. I3 cipxoBOAHIO 10OYBAIOTEL CipKY i CYJIb-
(paTHY KUCJIOTY.

Kawm’ anosyzinvrna cmosa — rycra YopHa pigmHa
3i crermuivamM 3amraxoM. BoHa € CUPOBUHOIO AJ1A
IoOyBaHHS apoOMATHYHUX CIOJNYK — OeH3eHYy,
MeTUJI0eH3eHY, TeAKNX 1HIITNX apeHiB, (heHoIIy.

[1pn KOKCyBaHHI 3 KOXXHOI TOHHM BYrinnisi o6yBa-
10Tb y cepegHbomy 750 Kr Kokcy, 350 M KokcoBo-
ro rasy, 40 Kr kKaM’siHOBYri/IbHOi cMmonn, 12 Kr
cuporo 6eH3eHy, 3,4 Kr aMOHiaKy.

Haii6inbire Kokcoximiunmx 3aBoaiB y [loHeIb-
Kifi o6siacti. BoHu BUpPOOJISAIOTE IOHA IIOJOBUHY
BCHOT'O KOKCY B YKpaiui (mas. 51). Taki saBoau €
TakoX y JlHimpomeTpoBchKiii, Jlyramcekiinn i
3amnopisbKiii obacTax.

l'asudiikamia — mepeTBOpeHHS
Byrijas' 3a DOIMOMOromo XiMiuHHX
peakIiii Ha ropioui rasu. Bouu yTBo-
PIOIOTHCSA B Pe3yJIbTaTi OKUCHEHHS
BYTJLJIS HETOCTAaTHBOIO KiJbKicTIiO
KUCHIO (IOBiTPs), BOAAHOIO NAapOI0, a
TaKOK BYTVIEKHCJIUM I'a30M 3a TeMIIe-
parypu 800—900 °C.

IIporec rasugikariiii 31ificHIOIOTh Y
ra3oreHepaTOpPHUX YCTAHOBKax. B
YTBOPIOBaHil ra3oBiii cymiIri mepesa-

Man. 51.
BigBaHTa)XeHHS KOKCY xaoTh KapboH(Il) oxcua, BomeHs i
Ha KOKCOXiMiYHOMY 3aBoji MeTaH:

! Kpim ByTisis, rasudikyoTs Topodi caanii, Topd, fepeBuHy.
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20+0,£2C0; C+H,0L{CO+H, C+2H,<CH,
C+0,£C0,; CO+H,0<CO,+H, CO-+3H,<CH,+ H,O.
C + CO, < 2C0;
Taky cymiIir rasiB BUKOPUCTOBYIOTH Y IIPOMUCJIIO-
BocTi AK maguBo. Kpim Toro, BzaeMomieio Kap-
60H(II) oxkcuay 3 BogHEeM 3a IIeBHUX YMOB 00y Ba-
IOTh CYMIiIIl BYTJIEBOOHIB, IIOAIOHY 3a CKJIAAOM IO
OeH3UHY:

nCO + (2n + 1)H, 22%5 ¢ H, ., + nH,0.

IIpu nbomMy yTBOPIOIOTHCA IIepPeBaKHO BYTJIEBOJ -
Hi 3 HEpO3TaIy:KeHUMU MOJIEKYJIaMU.

Fasugikayito mMo)xHa 3giricHloBaTn 6e3rnoce-
peaHbO nig 3emieln, y BYFibHUX MOKAajgax.
lgero nig3emHoi raszudikauii 3anponoHyBaB e
A. I. MeHgenees. lNMpouec BigbyBaeTbCs y cBEPAO-
BUHI, Ika BUKOHYE POJib peaKTopa, 3a BULLOI TEM-
nepatypu (1000—2000 °C), Hixk y ra3oreHeparop-
Hil ycTaHoOBLi.

ligpyBamHsg — mepeTBOPEHHSA BYTiJLJIA Ha
pinki Ta razyBaTi ByrJeBOHI mif Ii€r0 BOAHIO 3a
remmnepatrypu 400—600 °C, meBHOro THCKY i
HasgBHOCTI KarajizaTopa. I'izpyBaHHAM ByTiJLisa
(Hattuacrime Oyporo) moOyBailOTh CUHTETUUYHE
pingke manbHe:

nC + (n + 1)H, 2225 C H,, ..

NABOPATOPHWI AOCNIA N2 7
O3HanoMNeHHs 3i 3pa3KamMu NPOAYKTIB
KOKCYBaHHSl KaM’sIHOro BYrinns

PoarnanbTe KOJIEKITiI0 3pa3KiB IPOAYKTiB KOKCYBAaHHA BYTiJLIA
i 3aIIOBHITEH TAOJIHUITIO:

Hassa 3oBHIiIIHI Cdepu
MPOAYKTY BUTJISA BHUKOPUCTaAHHA
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XimiuHy mepepoOKy ByTiliisa 30iliCHIOIOTH KOKCY-
BaHHAM, rasudikaiiero i rinpyBamuam. [Ipu Kok-
CYBaHHI BYTiJlJIf, KPiM KOKCY, JOOYBaIOTh BasKJIUBI
opraHiuHi i HeopraHiuHi pe4oBMHHU, a IiJg dYac
razudikanii Ta rigpyBaHHA — BYTJEBOJHIi Ta
TOproYi ra3osi cymimri.

152. HasBiTb cnocobm xiMi4HOT NepepobKu BYrinng. Y4um BOHM PISHATLCA?
153. fAKi npoayKTH YTBOPIOKOTLCS NPU KOKCYBaHHI KaM'aHOro Byrinnga?

154. HanuwiTb piBHAHHS peaKLir yTBOPEHHS neHTaHy i3 KapboH(Il) okeun-
[y i BOAHIO.

155. 13 oaHiei TOHHM BYrinns Npu KOKcyBaHHi yTBopunoca 250 M3 Kokco-
Boro rasy, a 1 m® uboro rasy mictus 30 r napis 6eH3eHy. Ky macy
6eH3eHy MOXHa Ao6YyTH i3 Byriing macoto 5 1?2

156. Y goctaTHin KinbKocTi nosiTps cnanunam 100 r KOKCY 3 MacoBOIO YacT-
Koto Kap6oHy 96 %. [MpoayKTu cnantoBaHHS NPONyCTUIM B HAAIULLIOK
BanHAHOI BoAW. flKa Maca ocafly yTBopunaca?
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po3aia

OxcureHoBMicHi
OPraHiYHi CIIOJIYKHA

¥ mpwuponi icHye my:ke 6araTo OKCUTEHOBMIicC-
HUX OpraHiuHUX CIOJYK. BoHU, AK i ByrJieBOHI,
OyBalOTh HACUYEHUMHU, HEHACUUEHHUMM, apoMma-
TUYHUMUA.

3 ypaxyBaHHSIM HasIBHOCTiI B MOJIeKyJiaX II€B-
HUX (PYHKIIOHAJIBHUX TI'PYN OKCUTEHOBMIiCHI
OpraHiuHi CIIOJIYKU MOALJIAIOTH Ha KJIACH.

Y npoMy posaijii po3TIIAHYTO KJacu CIIOJYK,
ykasaHi Ha cxemi 7. Kpim Toro, iTuMeThCS PO
denon CgH,0H, erepu R—O—R' i :xupu.

Cxema 7
OKCUTeHOBMIiCHi OpraHiuHi CIIONIYKH
OKCUIEHOBMICHI OPTAHIYHI CIMTOJTYKH
cnupTtun Anbperigu Kap6oHoBi Kucnotu Ectepu Byrnesogu
(0) -0
R-OH -c? R-C R-COOR'  Cp(H20)m
R-CH <~OH co0 (H20)
CnupTtH

Martepian naparpada gonomoxxke Bam:
> oTpMMaTK HOBI BiAOMOCTI NPO KiacudiKaL,ito CriMpTis;
» fnaBaTu crnuMpTam CUCTEMaTUYHI Ha3BMK;
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> [lidHaT1CH Npo i3oMepito CrupTiB;
» cKknagati Gopmyu i3oMepiB CrnpTiB.

OKCUTEeHOBMICHi CIIOJTYKY TOYMHAIOTH BUBYA-
Tu 3i ctupriB. MoJieKysia ciupTy CKJIamaeThbesd i3
BYTJIEBOJHEBOIO 3AJIUIIIKY Ta OfHiel abo KiIbKOX
rizpokcunbHUX rpyn. I'pyna —OH € ¢Qynkuyio-
HAJbHOI0 2PYNOI0 KAACY CnUpmis.

Coupru — noxigHi ByriieBoOgHiB, y MOJIEKYJIaX SAKMX OTUH
a0o kKigpka aTromiB I'inporeny 3aminieHi Ha TiTpoOKCUIBHI
rpymu.

Kaacugikamia. Cnupru kKiaacu@ikyioTs 3a
KimbKoMa o3Hakamu. I3 Kypcy ximii 9 ki1acy Bam
BifjoMO, ITI0 3a KiJTBKICTIO TiIPOKCUIBHUX TPYII Y
MOJIEKYJIi CIUPTU IOAIJIAITHL HA 00HOAMOMHI
(mosexkyJia MmictuTh ogHy rpyny —OH) Ta 6azamo-
amomui — pBoxaromui (aBi rpynu —OH), Tpbox-
aromHi (Tpu rpynu —OH) ra in.

» Hanowuririte popmMyau TPbOX COUPTIB — OAHO-,
IBOX- i TPBOXATOMHOTO.

BigmosigHo mo ocobamBocTell 3B’SA3KiB Mixk
aromamu KapOoHY B MOJIEKyJiaX PO3PiBHAIOTH
HacuueHi, HeHacuueHi U apomamuiHi COUPTHU.
®DopmysTu HARTIPOCTITIINX CIIMPTiB KOMKHOI IPyIN:
CH,0H, CH,=CH-CH,0OH, CiH,—CH,0OH.
3BepHiTH yBary: B MOJIEKYJIaX CIIUPTiB TiIpPOK-
cUJbHA Tpyma cHoojyueHa 3 atomoM Kapb6omny,
AKUi nepebyBae y craHi sp’-ri6puansarii.
OmgHoaTomHi 3arasbHa GopMyJia OZHOATOMHUX CIUPTIB —
CIIUPTH R—OH. I'igpoxcuibHAa IPyIia MOKE CIIOJIYUYATUCS
R—-OH i3 mepBUHHUM, BTOPUHHUM a00 TPETHUHHUM ATO-
moMm KapbGomy. 3Bakarouu Ha Ie, OJHOATOMHi
CIUPTU TOMIJNIAIOTH HA NEePBUHHI, BTOPUHHI #
TPETUHHI:
o,
CH,;-CH,-OH CH3—(|3H—CH3 CH3—(|3—CH3
OH OH
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LlikaBo 3HaTH
TpuBiambHa
HasBa
MeTaHOJIy —
JIepeBHUN
CIUpT,

a eTaHOJIy —
BUHHUK
CIIHPT.

LlikaBo 3HaTH
Croonyku 3
(dopMyI0I0
C;H,,0H
Ha3WBAaIOTh
aMiJIoBUMM
CIIIPTAMU.

Couptu, MoJeKyau AKUX MicTATh 10 i 6inbIe
aromiB KapOoHy, Ha3MBaIOTh BUUWLUMU.

Y npomy i HacTynHuX naparpadax posTJyIaHY-
TO JIUIIIe HACUYEHI CITUPTHU.

Hassu. CucreMaTnuHa Ha3Ba HACU1LEH020 00HO-
dmomHOoz0 cnupmy CKJIATAETHCA 3 HABBU AJIKAHY
3 TAKUM CaMUM KapOOHOBUM JIAHITIOIOM Y MOJIe-
KyJi i cydikcea -ox:

CH;0H — meranou, C,H,OH — eranou.

SKIIo MoJeKyJga CHUPTY MiCTHUTH Tpu ado
6inbiiie aTomiB Kap6oHy, To iX HyMEpyOThH 3 TOTO
KiHIg JaHIiora, 10 sKoro omkye posmirmena OH-
rpyna. ¥ HasBi COHPTY OicJs Ha3BU BiJIIOBiHOTO
aJIKaHy 3a3HauvaloTh HOMep aroma KapbOomy, 3
SKUM CIIOJIyUYeHa TiIPOKCUIIbHA Tpyna:

(33H3—(23H2—(13H20H.
mpomnan-1-ox*

VYV poarany:KeHili MOJIEKYJIi CIUPTY 00MPAIOTh
HaWJOBIMINUA KapOOHOBUM JAHIIOT, NIPUYOMY
TaKuii, 11100 OAUH i3 10T0 aTOMIiB OYB CIIOJIYUEHUH
i3 rimpokcuabHOIO rpynoio. HasBu 3aMicHUKIB Ta
iX IIOJIO’KEeHHSA BKa3yIOTh y Ha3Bi CIIMPTY 3a mIpa-
BUJIAMU, BCTAHOBJIEHUMU JIJIs1 ByTJIEBOIHIB:

1 2 3 4
CH,~CH-CH-CH,.
OH CH,

3-MeTUI6yTaH-2-0J1

P 300pasiTh CTPYKTYPHY (POPMYIY MOJIEKYJIHN
2,3-muMeTna0yTaH-1-oy.

Y maymi ¥ Ha TPAKTUIIl YacTO BUKOPUCTOBY-
[OTH iHIi HasBu cnupTriB. KokHa 3 HUX cKJaga-
€ThbCA i3 ABOX cJuriB. Ilepiiie cJI0BO MOXOAUTH BiJ
Ha3BU BYTJIEBOHEBOTO 3AJUIIKY, 3 AKUM CIIOJIY-
YyeHa TiPOKCWJIbHA TPyHa, a APYTUM € CJIOBO
cnupm: CH;O0H — metunosuii cnupt, C,H,OH —
eTUJIOBUII CIIUPT.

! Pamimre micie pyHKIIiOHAIBHOI IPYIN B HA3Bi CIMPTY BKa3yBAIK TaK:
1-ipomaHoJI, Tpomanoy-1.
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CucrematuyHa Ha3Ba 060XdMOMHO20 ( MPbOX-
dmomMHO020 ) cnupmy CKJIaJaeThCA 3 Ha3BU BiIo-
BigHOTO asKaHy i cydikca -dion (-mpuon). 3a
HeoOximHocTi mepen cydikcoM yKasyiOTh II0JIO-
JKeHHSA TiAPOKCUIBHUX TPYI y KapOOHOBOMY
JaHiosi. ITpukaagu popmy i Ha3s 6araToaToM-
HUX CIIUPTiB:

(;/Hz_?Hz (|:H2_(|)H_?H2 (lez_(le_CHz_CH3

OH OH OH OH OH OH OH

eTaHIi0J MIPOIIaHTPUOJI oyraun-1,2-gion
CrupTu, y MOJIeKyJIax AKuX aroMm KapOony cio-
JIyUeHU! i3 MBOMA TiAPOKCHJIBHUMM I'DPylaMu,
HeCTilKi.

HecTilKumMu € TaKOXK CMOYKH, y MOJIEKy/1ax IKUX
OH-rpyna criony4yeHa 3 atomom Kap6oHy, Lo yTBO-
PlO€ NoABIMHUIA 3B’I30K 3 iHWIMM aToMoM Kapb6o-
Hy. ToMy HaUnNpPoCTilLLOro HeHacUu4eHoro crnupTy
CH,=CH-OH (BiHinoBoro) He o6yTo.

Ha HaWmpoCTimmx 0araToOATOMHUX CIHPTiB

YaCcTO B}KMBAIOTH TPUBiaJIbHI HAa3BU:
CH,O0H-CH,0H — eTuJIeHTIiKOJIb,

CH,0H-CHOH-CH,0H — rainepouJ, riinepus.

Izomepisa. [lya ciupriB xapakTepHa CTPYKTYP-
Ha isoMmepis. BoHa 3yMoBJ/IeHa Pi3HUM NOJ0MCEH-
HAM 2i0POKCUNbHUX 2pYNn Y MOJIEKYJIaX 1 61006010
KapbOoOH08020 LAHUI0ZA.

HaBogumo cTpyKTypHi (hopMysIn MOJIEKYT i30-
MmepHUX ogHoaToMHUX cunuprtis C,H,OH

CH;~CH,~CH,~CH,0H CH,~CH,~CH~CH,

OH
oyrau-1-oa OyTaHn-2-0J1
G,
CH,~CH —CH,0H CH,~C—CH,
CH, OH
Meruinponas-1-oa METUJINPOAaH-2-0J
i mponmaugioniB C3sHg(OH),:
CH,~CH-CH, CH,~CH,~CH,
OH OH OH OH
npomas-1,2-gion npomnasn-1,3-gion
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I crmpTiB icHye TaKOMK MisKKJacoBa izome-
pia. Hampurnazg, isomepom eramosy C,H.OH e
mumerunosuii erep CH;—O—CH; (c. 15). Erepu’ —
CIIOJIYKH, Y MOJIeKyJIaX AKUX atoM OKCUTEeHyY CII0-
JIyUEeHUH i3 TBOMA BYTJIEBOAHEBUMHU 3aJTUIITKAMU.
3arajsbHa (popmyaa erepiB — R—O—R'.

BUCHOBKH

Cnupru — moximHi BYIJI€eBOJHIB, Yy MOJIEKYJIaX
SIKUX OIUH a00 KisbKka aToMiB 'inporeny 3amimeni
HA TiIPOKCHUJIBHI rpynu.

3a KiTbKiCTIO TiIPOKCHIBHUX TPy Yy MOJEKYJIi
CIUPTH MOTLIAOTh HA OXHO- i OaraTodATomHi, a 3a
0CO0JINBOCTSIMH 3B’ A3KiB y KApOOHOBOMY JIAHI[I031 —
Ha HACUYEeHi, HeHACHYeHi il apoMaTH4Hi. 3BasKaroun
Ha Tun aroma KapOoHy, 3 AKUM CIIOJIyueHa TiTpoK-
CHJIbHA TPyIia, PO3Pi3HAIOTH MEePBUHHI, BTOPUHHI I
TPETUHHI OTHOATOMHI cnupTu. 3arajabHa dopmyia
omHOoATOMHUX cnupTtiB — R—OH.

CucremaTnuHi Ha3BM OJHOATOMHUX CHHPTiB
CKJIa/IaIOTHCA 3 HA3BM aJIKAHy 3 TAKMM CAMHUM Kap-
0O0OHOBMM JAHIIOTOM y MOJeEKyJdi i cydikca -ox.
Homep atoma Kap6ony, 3 AKUM CIIOJIy4eHa TiTpOK-
cHJIbHA IpyIla, BKa3yIOTh nepen cydikcom, a Ha3Bu
3aMiCHUKIiB — Ha MOYATKy HA3BM CIIUPTY. ¥ Ha3Bax
0araToOATOMHUX CIIUPTiB BUKOPHCTOBYIOTH cydikcu
-dion, -mpuoan.

Izomepisi ciupTiB (CTPYKTYpHA) 3yMOBJIEHA Pi3-
HUM TOJIOKEHHAM TiIPOKCHIBHUX TPYN Y MOJEKY-
Jax i 0ymoBoro Kap00HOBOro JaHora. s coup-
TiB icHy€ TaKkOK MisKKJIacoBa i3omepis.

?

157. [ante BU3HAYEHHS cnupTaM i Ha3BiTb O3HAKK ANg iX Knacudikauii.

158. Cepen HaBeOeHux GOpMYS YKa)KiTb Ti, AKi Hanexatb CnUpTam:
C5H,Cl, C,H50H, CH;0H, C,H,(OH),, C,H,, C3Hg(OH),, CsH5(OH)s,
C,H;Brs, C,H50C,Hs.

! Pamimre ix HasuBanu npoctuMu edipaMiu.
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159. HaszBiTb cnosiyku, GOpMynn GKUX HaBELEHO HWUXKYeE, U YKaxiTb nep-
BWHHI, BTOPWUHHI | TPETUHHI CNNPTH:

(Ha FHa
a) CHS—CI:H—IC—OH; B) C|H2—CI:—CH2—CH3;
CH, CH; OH CH;
fHs
6) CH3—CH2—C|—CH2—CH2—CH3; r CH3—(.|)H—CH2—CI)H—CH3.
OH OH CH,
160. [aiite Ha3BM 6GaraToaTOMHUM CrMPTaM:
(Ha
a) CH3—(|3H—CH2—C|H—CH3; 0) CHS—CII—(IJH —CH2—CIH—CH3.
OH OH OH OH OH
161. 306pasiTb CTPYKTYPHI GOPMYM MOMEKY/ CAMPTIB, LLO MatoTb TaKi Ha3BMU:
a) 2-MeTUNMNeHTaH-3-0/1; B) 3-eTunNeHTaH-3-01;
6) 2,3-aMMeTunbyTaH-2-0n; r) 2-mMetunéytaH-1,2-aion.

162. Hanuwitb CTPYKTYpHIi GOpMYyNn MOSIEKYN YCIX IBOMEPHMUX CMNPTIB CKNa-
4y CsH,,0. HasBiTb cnonyKku, yKaxiTb NEPBUHHI, BTOPUHHI | TPETUHHI
CrmpTy.

163. 3anponoHyiTe 3arasbHi GOPMY/n ANS ABOX- | TPbOXATOMHUX Hacuye-
HUX CNUPTIB.

164. CKinbKu icHye i3oMepHMx 6yTaHaionie? BianoBiab NOSCHITL.

165. Busepitb GOPMyy OHOATOMHOrO HACUYEHOrO CMUPTY, MacoBa 4acT-
Ka OKCUreHy B SKOMY CTaHOBUTb 15,7 %.

166. 306pasiTb CTPYKTYPHI GOPMYIU MOSEKYST HACMHEHUX TPbOXATOMHUX
CMNUPTIB, WO MatTb MonapHy macy 106 r/Monb.

167. $lKa cnosyKa Ma€ BiJHOCHY I'YCTUHY Napw 3a nositpam 1,1 i MacoBi YyacT-
Kn Kap6oHy, OKcureny 1 lNgporeny BignosiaHo 37,5; 50,01 12,5 %?

0 HacuuyeHi ogHoaTOMHI cnupTH

Matepian naparpada nonomo:xke Bam:

> npuragatv cKnag, 6yaoBy MOMEKYN | AesKi BNacTu-
BOCTi MEeTaHoJly Ta eTaHoy;
» [i3HaTMCs NPo crnocobu Jo6yBaHHSA CMUPTIB;
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> oTpumat iHdopmaLio Npo WKIAIMBY Ailo MeTaHony
W eTaHoNy Ha opraHiam.

Y 9 kiyaci Bu o3HAWOMUJIMCS 3 METaHOJIOM
CH,OH, eranomom C,H,OH, nismanumca mpo
J OymoBYy ix MoJIeKyJI i BaactuBocTi. 1i cmonyku
HaJeKaTh OO0 HACHUYEHUX OJHOATOMHUX CIIHP-
TiB. Huratouu martepian maparpada, BU IIOBTO-
a puTe mesaKi BimomMocCTi mpo HUX, a TAKOXK OTPU-
MaeTe HOBY iH()OpMAIIifo IIPo IIi Ta iHImi cnupTH.
3arasbHa (GopMyJa HACHUUYEHUX OTHOATOM-
Hux cunupris — C,H,,.,OH. Bigmosimzuuii
TOMOJIOTIUHUNA PAL CIOJYK IIOUMHAETHCA 3

MeTaHoy (MaJj. 52).
6 BymoBa moaexkyna. MoJieKyyn OZHOATOMHUX
CIUPTIiB CKJIaMAI0THCS i3 IBOX YACTUH — BYyTJIe-

Man. 52. o .

Moaeni MoneKym BOJHEBOI'0 3aJHUIIKYy 1 TiIpOKCHJIBLHOI I'DYIIH.
mMeTaHony: ATom HaNOGiJIBIN eJIeKTPOHEraTUBHOTO eJIeMeH-
a — Kyne- Ta OKcureny 3sMmiinye y cBiil OGiK eJIeKTPOHHI
CTep)KHeBa;

mapu, CIiIbHI i3 cycigmiMu aromamu, i 3B’ I3Ku
C—0 ta O—H cTaoTh HOJAPHUMU:

6 — macwTabHa

H

I o5 ot
H—->C—>0<«H.

T

H

MosxkHa mpuUIyCcTUTH, IO XapaKTepHi peakiIii
CIIHPTiB OyAyTh 3yMOBJIEHI HAsIBHICTIO B IX MoJIe-
KyJax caMme IIuX 3B’ A3KiB.

P Axwuit 3B’A30K Oinbin monapHuit — C—O um
O-H?

3i 3pocTaHHAM KapOOHOBOI'O JIAHIIOTA B MOJIE-
KyJaX CIUPTIB BYIJIEBOJHEBI BaJUIIKU Aemai
Oinplme «30arauyioThb» €JIeKTPOHHOIO I'yCTHHOIO
arom Oxcureny. YHacCJiZOK IIbOTO BiH cJjiabiie
3MiIIye 10 cebe eJIeKTPOHHY Hapy B TiAPOKCHUIb-
Hi#l rpymi i moaspHicTs 38 a3ky O—H y romouo-
TiYHOMY PAAY CIIUPTiB 3MEHIITYETHCA:
CH,OH > CH,;CH,OH > CH;CH,CH,OH > ...

ITogi6oHM ymHOM MOYKHA SiliTH BUCHOBKY, IO
B MOJIEKYJIi IIepBUHHOTO cnupty 3B aA30K O—H
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OiJIBII MOJAPHUM, HidK Y MOJEKYJIi BTOPHHHOTO
YU TPETUHHOTO CHUPTY:
\:
CH3—>€H2 > CH;— (jH <~ CH; > CH;—> (j < CH;,

OH OH OH

dparment moseryau cuupry C—O—-H e KyTo-
BuM (MaJ. 52), Ak i mosiekynaa Bogu. Ha aTomi
OKcureHy 3ocepel:KeHUUl HEeBEeJIUKWUN HeraTuB-
HUU 3apAl, a 3 IPOTUJIEIKHOTO OOKY MOJIEKYJIH,
Ie mepedyBaloTh aTomu I'igporexny, — IIO3UTHUB-
HUM 3apan. ToMmy MOJIeKyJia CIIUPTY € TOJISIPHOIO.

®izuuni BaacruBocrti. HagBHiCTL Tigpokcuib-
HUX TPYI Y MOJEKYJaX COUPTIiB CyTTEBO BILIMBAE
Ha BJACTHUBOCTI ImxX cmoiayk. Cepenl HHX HeMae
ra3onomiOHMX PeuoBUH (BiAMiHHICTE BiJ BYyTJIeBOI-
HiB). OJHOATOMHI CIMPTY 3 HEBEJIMKOI KiTbKiCcTIO
aromiB KapOoHy B MoJIeKyJiax 3a 3BUUYAHUX YMOB
€ Oe30apBHMMH pigmHaMu 3i crenudiuHuM 3ara-
XOM (CIUPTOBUM, KaM(POPHUM, CUBYIITHUM). Buriri
COUPTH — TBEPHi PeUOBUHU, MaiiyKe 0e3 3amaxy.

TemnepaTypu KUIIiHHA CIIUPTiB 3HAYHO BUIIIi,
HiK BignmoBigHmx askauiB (Tabu. 4). Ile conpuun-
HEHO YTBOPEHHAM MisK MOJIEKYJIaMU CIUPTY BOJ-
HeBUX 3B’ sA3KiB:

8- &+ 8- &+ 8~ &+
<« O<H - O<H - O«H ---
/! 7 /!
CgH5 02H5 C2H5
Tabruuys 4
®i3uyHi BJIaCTUBOCTI JeIKUX AJKAHIB i cIUPTiB
I'pyna, Haszsa Popmyaa Arperatumnii Temnepatypa
KJac CIIOJIYKH | CHOJYKHU cTaH Kuminas, °C
Metan CH, . . -161,6
AnxaHu TasomonibuMit
Eran CyHg —88,6
Meranou CH3;0H . . +64,5
Crnupru Pigkwuit
Eranox C,H;OH +78,4
MeTaHoJ1, €TaHOJ, IIPOTIAHOJI, & TAKOXK METHUJI-
IIPOIIaH-2-0J1 HeOOMeKeHO PO3UMHSIOTHCA Y BOIL
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3aBISIKU BOJHEBUM 3B’sI3KaM, sIKi yTBOpPIO-
IOTBCS MidK MOJIEKYJaMU COUPTY 1 BOAM:

o— O+ o— O+ o— O+
et O¢<H - O<H - 0«H ---
N e N

C,HsOH C.H; H C.H;

' PosunHHicTh iHIITNX CIUPTIB 3i 301/IBIITEHHAM
KimpkocTi aromiB KapOoHy B MoOJIeKyJaax
3MEHITYEeThCSA. BUIli coupTy y BOAL HEPO3-
YMHHI.

Ximiuni Ba1actuBocti. Peakirii 3a yuacTio
COUPTIB BipidHAIOTHCA BiA THUX, y fAKi
Man. 53. BCTYHAIOTh BYTJIEBOIHI.

Peakuis etranony Peaxyii 3 memanamu. CuupTu B3aEMOIIIOTH
3 HaTpleM i3 Ay;KHUMU MeTaJaMU 3 BUIIJIEHHAM BOJHIO H
YTBOPEHHSAM COJIETIONIOHUX CIIOJIYK — AJLK020JL5-
mie (maj. 53):

2C,H.OH + 2Na — 2C,H,ONa + H,T.

eTaHoJI HATPi# eTaHOJAT
(HaTpiit eTuiar)

Na

3B’sa30x O—H y MoJIeKyJIi criupTy pO3pUBAETHCS,
iarom I'izporeny 3amiIyeTbcs Ha aTOM MeTaJIiu-
HOTO eJIeMeHTa. ¥ TaKUX PeaKIisgxX CIIMPTU IOBO-
IAThbCA AK KucaoTru. OgHaK BOHU HE JUCOIII0I0Th
3 yTBOpeHHAM Houis H' (cnupTu € HeeaeKTpoJIi-
TaMu).

AnkoronsaTu pearyioTh i3 Bogoro. IIpoayxkrTu
TaKoi peakIrii — couprT i Jyr:

C,H.ONa + H-OH — C,H,OH + NaOH.

Peaxryii 3 2zanozeno6odnamu. CuupTu B3aeMo-
IiIOTH i3 XJIOPOBOAHEM, OPOMOBOIHEM, HOTOBO/I-
HeM. IIpu iboMy riApOKCUIBHA IPYyIIa B MOJIEKY-
JIi CIUPTY 3aMiIllye€ThCa HA aTOM IraJIoTeHY:

CH,—CH,I0H + HIBr & CH,~CH,-Br + H,0.

OpomoeTaH

LLjo6 3airicHUTH TaKy peaKLuito, 10 criupTy Ao6aB-
NISII0Tb Kanin 6pomig i KOHYEeHTPOBaHy Cy/lbpaTHy
kucnorty. [lig 4ac HarpiBaHHsi cymiwi pe4yoBUH
6pomoeTaH BUNapoBy€ETbCS, MOTiM MOro rnapa, oxo-
JIO[XKYIOYUCH, CKPAIJIIOEThCS, i CMOJIYKa HaKonuyy-
€TbCS B NPO0GipLi nig wapomM BogN y BUINISIAi BaXKKOi
6e36apBHOI pignHu (man. 54).
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H,SO, (KoHU,.)

Man. 54.

[o6yBaHHs :
6poMoeTaHy nia, soaa CoHsBr

Peaxruyii dezidpamayii. CuupT npu HarpiBaHHiI
3 HAAJUIIKOM KOHIIEHTPOBAHOI CyJab(aTHOL
Kucaoru (abo 6e3BogHOI opTOodochaTHol KHCIO-
TH) IIEPETBOPIOETHCA HA aJIKeH:

170 °C, H,SO, (KoHY., Hadx.)

CH,—CH,
H OH

€TaHOJI eTeH

> CH,=CH, + H,0.

Bigmenyienus MoJieKyJM BOLU Bil MOJIEKYJIH
CIIOJIYKW Ha3WUBAIOTh BHYMPIUHbOMOLEKYAAD-
Hotw OdeziOpamauiero.

p HassiTh cnupTH, i3 AKMX MOYKHA HOOYTHU IIPO-
meH.

MoneKynun Bogm Hannerwe BigLWenaoTbCs Big
MOJIEKYN1 TDETUHHOIO CMUPTY, a HalBakie — Bij
MosieKyn nepBUHHOIro cnupTy. [lerigpartayisa BTo-
PUHHUX | TDETUHHUX CNUPTIB BifbyBa€TbCA 3a npa-
Buiom 3aiiueBa (atom ligporeHy BifglenitoeTbCs
Bifg atoma Kap6oHy, criosly4eHOro 3 MeHLLOK Ki/lb-
KicTio atomiB Figporenry):

CH;-CH-CH-CH, —» CH3;—CH=CH-CH; + H,0.

B

HarpiBanHa cnupTy 3 HEBEJIUKOI KIJIBKiCTIO
KUCJIOTH IIPU3BOSUTH IO BifllleNieHHS MOJIEKY-
JIU BOAM BiJi KOMKHUX ABOX MOJEKYJ CIUPTY #
YTBOPEHHS eTepy:

138

MpaBo ans 6e3onnaTHOro po3MilleHHs MigpyYHMKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITY | Hayku YkpaiHu http://mon.gov.ua/ Ta I[HCTUTYT MoaepHi3aLii 3micTy ocBiTU https://imzo.gov.ua



C,H,~O[H + HOL C,H, 1240-160°CH.80:, ¢ 1. 0~ C,H; +H,0.

nieTuIoBU eTep

Ile — mincmonexyrapra OeziOpamauis.

Posranamyri ximiuHi BIaactmBocCTi
CIUPTiB, AK i mepegbauajocs BUIIE,
3yMOBJIEHI HAABHICTIO B IXHIX MOJIEKY-
- : ' Jgax moasapHux 38’ sa3kiB O—H i C-0.

Pearyii okucnenns. Ilepsunni cuup-
TH OKWCHIOIOTHCS J0 aabaeriais (§ 23),
AKi gaji mepeTBOPIOIOTHCS Ha KapOOHO-
Bi Kucjrotu (MaJji. 55):

C,HsOH  KMnO,

Man. 55. 0 0
OKMCHEHHS +[0] 2 +[0] 7z

=5 - - .
Py C,H,OH CH,—CZ; M1% CH,—CT
Kanin CIIPT aJbaeriyg KUCJIOoTa
nepmaHraHaTom

(33 HasBHOCTI Jlerko momiTuTH, IO CYTh OKUCHEHHS OpraHiu-

KMCNOTH) HOI CIIOJIYKU MOJKe IOJIATATH Y 3MEeHIITeHHI KiIb-
kocrti aromiB I'ixporeny B mosekyuri (C,H,OH =
= C,H,0) abo 36inblIeHHi KiJIbKOCTi aToMiB
Oxcwureny (C,H,0 = C,H,0,).

NNABOPATOPHWIM JOCNIA N2 8
OKkucHeHHs eTaHony Kynpym(ll) okcugom

Hanutite y npob6ipry 0,5 My eraHosy i mocrasTe ii B IIITATUB.
BisbpMmiTh MimHY IPOTUHY, CKPYUYEHY B CIipaJib, i HarpiBaiTe ii mpo-
taroM 1 xB. y moaym’i cnupriBku. [loscHITS, IPUUMHY TOTEeMHIHHS
MeTaly.

3aHypTe rapauy ciipaJb B eTaHoJ. 3adikcyiiTe SHUKHEHHSI TEM-
HOT'0 HAJIbOTY Ha MifgHi apoTuHi (Ii TOBepXHA 3HOBY cTa€ GJIUCKY-
Y010), a TAKOYK MOABY cieriu@iuHoro 3anaxy (BiH HAJEKUTh OITO-
Bomy asbneriny CH;CHO).

IToBHe OKHCHEHHS CHOHUPTY BigbGyBaeThes,
AKITO HOro migmajuTyu Ha moBiTpi. ETuaoBmit
COUPT TOPUTH Maii:ke 0e30apBHUM IIOJYyM’ AM, a
BUIIi CIUPTU — KiITABUM.

JoO0yBaHHSA CIUPTIB. ¥ npomucio80cmi B HAM-
OinpIIifi KiTbKOCTi ;OOYBaOTh METUJIOBUM i eTH-
JIOBU CITUPTH.
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CUpPOBUHOIO A BUPOOHUIITBA METHUJIOBOTO
cupTy € cuHTesd-ras3 (cymim xapoou(Il) oxcuay i
BOJHIO). YTBOPEHHS CIUPTY BimOyBaeTbcA 3a
remueparypu 200—300 °C, migBHUIIeHOTO THUCKY
i maaBHoCTi Karaxaisatopa. Ileit mpoitec uyacTto
HA3WBAaIOTh CUHTE30M METaHOJIY:

CO + 2H, 2%, CH,OH.

ErunoBuii cnupt 100yBaoTh JBOMA METOJaMMU.
CyuacHu MeTo/ I'PYHTYETLCS Ha PeaKIlii eTeny 3
BOJsAHOIO mmaporo 3a Temmeparypu 300 °C, migsu-
MIeHOT'0 TUCKY 1 HasgBHOCTI KaTaJjisaTopiB:

CH,=CH, + H,0 -2*, CH,~CH,0H.

P Axuii ciupT YTBOPIOETHCS IIiJ Yac B3a€MOZMil
IIPOIEeHY i3 BOg00?

OcHOBOIO iHIIIOTO MeTOny € OioxiMiuHuii mMpo-

Iec — CIIMPTOBe OPOMiHHA TJIIOKO3UW 3a y4YacCTiO
depmenTiB' ApixmKiB:
epMeHmu
CeH,,05 2 2C,H,0H + 2C0,7.

LlikaBo 3HaTH Ileit mpomec BHKOPHCTOBYIOTH i3 JaBHIX dacis
OKUCHeHHSA I BUTOTOBJIEHHA BWHA i3 BHUHOTpPAIy, iHIIIX
€TUJIOBOTO Arig i GpykTis.
CIIUPTY BUKO- CHUPOBUHOIO [JIsI BUPOOHUIITBA CIIUPTY, 110 e
PHUCTOBYIOTE ¥ pa orpebu XxapuoBOi IPOMECJIOBOCTI, € IIITeHIY-
BUPOOHUIITBI . . .
I———— HUiT a60 KapTOILISHUNE KPOXMaJb, & TEXHIUHOTO
OIITOBOI CIIUPTY — IIeJI0JI03a, Jo0yTa i3 BigxoaiB mepe-

KUCJIOTHU. POOKU IepeBUHU.
3araabuuil abopamopHuil memod no0yBaHHS
CIUPTIB I'PYHTYETHCA HA PEAKI[ifAX TaJIOTeHOII0-
XiTHUX BYTJIEBOAHIB i3 BOTHUMHU PO3UUMHAMHU
JYTiB IIpU HarpiBaHHI:
CH,CH,CH,Br + NaOH (sogx. p-u) > CH,CH,CH,OH + NaBr.
npormnas-1-oy

3acrocyBaHHA. Pifki cnupTu BUKOPUCTOBY-
I0Th K PO3YMHHUWKU, & TAKOXK B OPTaHiYHOMY

! ®depmenTu (1ar. fermentum — saxBacka) — GiJKM, [0 BUKOHYIOTH
pPOJIb KaTasisaTopis.
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cuHTedi. Hafimupiioro 3acrocyBanHA
HaOyJI1 eTUJIOBUIL i MEeTUJIOBUH CIIUP-
8 Snfﬂ 15% Tu. Etanon BUKOPHCTOBYIOTE Y Meau-
ETHANDL  GHEEl mrHD, (GapMakoJiorii, mapdymepii,
u@ XapUyoBil IPOMMCJIOBOCTI (I BUTO-

> TOBJIEHHSA JiKepo-TOpiIlYaHUX HAaIlo-

. iB), iHmomi — gK maJbHe OJsI aBTO-
TpaHcmopTty (Man. 56); meraHONM —
nna  po0yBaHHs QopMaJjbaerigy,

W

Man. 56. HeOoOXiJHOro IJisi BUPOOHHUIITBA ILJIACTMAC, SAK
2;’:;;““ CUPOBUHY /I XiMiUHOI IPOMMCJIOBOCTI.

aBTOMOGINIB 3aBoAM IepPeBaKHO BUIYCKAIOTh E€TUJIOBUI
«CMUPTOBUM» CIIUPT, II[0 MiCTUTH HEBEJIUKY KiJIbKiCTh BOAU
nanbHUM (w(H,0) ~ 4 %). Horo mazea — cmupT-peKTHdi-

Kar.

IToxinmui cnupTiB — eTepu — BUKOPUCTOBYIOTH
AK PO3UYMHHUKHU, a Ti, IO MalOTh IPUEMHUN
3anax, — y napdymepii. Cmonyry C,H,—O—-C,H;,
peTenbHO OUUINEeHY BiJ JOMIIIOK, 3aCTOCOBYIOTH
y MeIUIINHI K aHecTe3yBaJbHUI 3aci0.

®diziomoriuna gisg cmupriB. MeTaHos € CUIBHOIO
orpyTtoro. Ilpu morpanyiaHHI B OpraHisM He3HaU-
HOI KiJIBKOCTI IIi€el CIIONIYKM JIOAWHA TOBHICTIO
BTpauae 3ip, a 617bI101 KiTbKOCTI — TUHe.

Erunosuii ciupt 3aBgac Mkoau 300poB 0. Bin
IIBUAKO BCMOKTYEThCA y KpoB. JloguHa B cTaHi
AJIKOTOJIFHOTO CII’ THIHHA TOBOJUTHCA HETIPUPOJ-
HO, TIepecTae KOHTPOJIIOBATHU CBO1 fii, BTpauae
nmam’ATh, y Hel HOPYIIYEThCA KOOPAMHAILidA.
ITocrifiHe BKUBaHHA COIMPTHUX HAIIOIB CIIPUYU-
Hs€e aakoroiism. I1a xBopoOa Bpaskae HEPBOBY Ta
CEepIeBO-CYAMHHY CHUCTEMM, PYHUHYE IEUYiHKY;
JIOOUHA AeTpanye K 0COOUCTICTh.

BUCHOBKMH

HacuueHi 0oTHOATOMHI CIMPTH — MOXigHI aaKa-
HiB, y MoJIeKyJdax AKUX aTtoM ligporeny 3amimie-
HUI Ha TiTpOKCUIbHY rpymy. 3araxbHa ¢opmyna
HacuueHux oxHoaromuux cnupris — C, H,, . ,OH.

Cnuptu — 6Ge30apBHi pimuHu 3i cnemudivanm
3amaxom a0o TBep/i peuyoBHMHU Maiiske 0e3 3amaxy,
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AKi CKIamaThcAd 3 MOJAPHUX MOJERya. Mix
MOJIEKYJIAMU CIIMPTY, a TAKOK CIIUPTY i BOAU YTBO-
proroThes BomHeBi 3B’a3ku. Haunpocrimi cnuptn
Heo0Me:KeHO PO3YUMHAIOTHCA y BOdi, a POSUYMHHICTH
iHImMXx 3i 30iJapIeHHAM KiabKocTi aTomiB Kapoony
B MOJIEKYJIaX 3MEHIIYEThCS.

XapakTepHi peakuii cmupTiB 3yMOBIeHI HAABHI-
CTI0 B IX MoJieKyJdax moasgpHux 3B’askie O—H i
C—0. ITi cmosryKku B3a€MOTiIOTH i3 JIy:KHUMU MeTa-
JaMHu, TaJIOTEHOBOJHAMM, 3JIaTHI 0 Aerigparamii
Ta OKHCHEHHS, € TOPIOYMMHU PEYOBMHAMMU.

Y mpoMuCcIOBOCTI B HANOidbIIid KiJIbKOCTI mO-
0yBaIOTh METHJIOBUIL Ta eTUJIOBHNI ciupTu. ETanosn
BUKOPUCTOBYIOTh Y MeIUIIUHI, hapMmakoJiorii, xap-
yoBiii i XiMiuHi#i MPOMHUCIOBOCTi, AK MaJbHE NI
ABTOTPAHCIOPTY; METAaHOJ — Yy BUPOOHUIITBI opra-
HIiYHUX CIIOJIYK.

EtunoBuii cnupr, MOTPANIAYA B OpPraHism
JIOAMHU, 3aBJA€ CEPIO3HOI IIKOIU, a METUJIOBHIL
CIIMPT € CUJIBHOIO OTPYTOIO.

168. OxapaKTepuaynTte eNneKTPoHHY 6yA0BY MOSIEKY/TU METAHONY.

169. AK 3MiHI0ETbCS NONSAPHICTbL 3B'A3Ky O—H y mMonekynax cnuptiB 3a-
JIEXHO Big ix 6ynoBn? [JanTe BianoBigHE NOSICHEHHS.

170. 9K BnnMBa€E BOAHEBUM 3B’I30K Ha TeMNepaTypu KUMiHHA CnupTiB Ta
iX PO3YMHHICTb Y BOAI?

171. Yu 3anexunTb PO3YMHHICTb CNMPTY Y BOAi Bi AOBXMHU KApOOHOBOIO
NTaHLOra noro Monekynu? JAKiLo Tak, To 9K came?

172. JonuuwiTb NPOAYKTM peaKLir i NepeTBOpiTb CXEMU Ha XiMidHi piB-

HAHHSA:
a) C4HgOH + 0, — ... 6) CsHg + H,0 1P K5
CsH,OH + Li — ... C,H5Br + LiOH (BogH. p-H) 1> ...

173. Hanuwite $opMynn MNPOAYyKTIB peaKLii, 3BaxalyuM Ha YMOBM iX
nepeoiry, i Ha3BITb TUM KOXHOI peakKLii:
s
a) CH3—C|—CH3
OH

H,SO, (KoHW., Haan.), t
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H,SO, (KoHU., HecTa4a), t

6) CHy—CH,—CH,0H

CH,
| S0 ,
B) CHy—C=CH—CH, + H,0 2200,

174. 3miwann 200 r BOAHOIo PO34MHY €TaHosy 3 MOro MacoBOK YaCTKOMO
5 % i 50 r po34nHy UbOro CNMPTY 3 MOro MacoBoto YacTkowo 10 %.
0O64uncniTe MacoBY 4YacCTKy eTaHOJly Y BUTOTOBJIEHOMY PO3YMHiI.

175. AKn 06’eM €TeHY (H. y.) NOTPIGHMI ANsg AOOYBaHHA 2 T eTaHoNy, AKLLO
BIAHOCHWM BUXia CNUPTY cTaHOBUTL 83,3 %7?

176. [licns nepeTBOPEHHS METaHOJY Ha XJIOPOMETaH Maca NPOAYKTY peak-
Lii BUSBMAAcs TaKol camolo, K i maca B35AToro cnupty. O64ncniTb
BiIAHOCHWM BUXi[ XNOPOMETaHY.

177. Mip vyac cnantoBaHHa 0,5 n etaHony (ryctuHa cnmpty — 0,79 r/mn)
Buainunocs 11 300 kK Tennotn. Hanuuwitb BiaNoBigHE TEPMOXiMiY-
HE PIBHAHHS.

178. Y pesynbraTi AerigpaTtalii HaCMYEHOro TPETUHHOIO CAMPTY Macoto
18,5 r Buginunocs 4,5 r soau. Ha3sitb cnupT i 306pasziTb CTPYKTYPHY
dopMyny MOro MosIeKyu.

179. Mg yac cnantoBaHHa 3,0 I opraHiyHoOi cnonyku yteopunocs 3,36 n
BYIIEKMCIOrO rasy (H. y.) i 3,6 r Boan. BuBeditb dopmyny cnonyku,
AKLWO BiAHOCHA rycTMHa ii Napu 3a NoBiTpsAM cTaHOBMTbL 2,07. Hanu-
WiTb CTPYKTYPHI GOpMysiM MOJIEKYN ii iBoMepiB. AKa i3 LMX CNoNyK He
B3aEMOJI€ 3 HATPiEM?

BaraToaTtomHi cnupTtu

Martepian naparpada gonomoxke Bam:

> npuraaaTv 6ya0BY MOMEKYN | BNaCTUBOCTI MMiLEpUHY;
» oTpUMaTtu HoBY iHdoOpMaLilo Npo 6araToatomHi
cnupTw.

HailinmpocrimumM OBOXATOMHUM CIHUPTOM €
erunenraikons HO-CH,-CH,-OH, a Tpbox-
ATOMHUM CIIMPTOM — TIJimepuH, ado ruimepos!

! HasBu moxoAATh BiJ I'PEIBKOTO CI0BA 21iKOC — COJOLKUH.
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Man. 57.
KynectepHeBi
mopeni
MOJIEKYN:

a — eTunex-
rnikonio;

6 — rniyepony

LlikaBo 3HaTH
B’askicTe
TJIinepuny

3a 3BUYATHUX
YMOB

Yy TUCAYY
pasiB OigbIma,
Hix BOOU.

144

b
S9 9 J9

a 6

HOCH,-CHOH-CH,0OH (maxn. 57). ¥ upuponi
HeMae IIUX CHOJYK, ajie MOXigHi riimepuuy —
JKUPU — AysKe MOIIUPeHi B Hill.

P ki cucTemMaTHyHI Ha3BU EeTUJIEHIVIIKOJIIO Ta
raimepoJy?

diznuni BIacTusocti. ETunenririkous i riime-
pos — GesbapBHi B’sA3Ki piguau (Maj. 58), comoz-
Ki Ha cmMak. BoHM He MarTh 3amaxy, T'irpocKo-
OiuHi, TPOXM BayKUi 3a BOAY, 3MIIIIYIOTHLCA 3 HEIO
B OYIb-AKUX CIIiBBiZHOIIIEHHSAX 3 YTBOPEHHIM
po3uuHiB. Ha BigMiHy Bix ririnieposry eTuieHri-
KOJIb € TOKCUYHUM.

ETuneHraikoab KHINTHL 3a TeMIlepaTypu
+197,6 °C, a riimepoJi, po3KJIama0unuch, — 3a
+290 °C, Tomi AK TeMmepaTypu KUIiHHA OJHO-
ATOMHUX CIHPTIB i3 TAKOIO caMoOi0 KiJIbKiCcTIO
aromiB KapOoHy B MoOJIeKyJax 3HAUHO HUIKYI.
I[IpuuwnHa moasArae B TOMY, I110 B 6araTOATOMHUX
CIIIPTaX YTBOPIOETHCS OijbIlle BOJHEBUX 3B’ s3-
KiB, 00 KOKHA MOJIEKYJa TAKOT0 CIIUPTY MiCTUTh
moravimenie aABi OH-rpymnu.

Ximiuni Baactusocri. Bararodromui couprtu
B3Aa€EMOJIIOTH He TiIbKU 3 aKTUBHUMU MeTaJlaMu,
a ¥ i3 JeaKUMU TiIpPOKCUAAMU MeTAJIuHUX eJjie-
meHTiB. Ilum BoHu O6ijbllle, HiK OZHOATOMHI
CIUPTU, HaAragyoTh Kucjaotu. OmHaxk OaraTo-
ATOMHI cnupTH Ta IX PO3YMHU TAKOXK HE 3MIiHIO-
I0Th 3a0apBJIEeHHS iHIMKATOPIB.

Peaxuyii 3 memanamu. Ilix yac peaxiiii 6ara-
TOATOMHUX CHOUPTIB i3 Jy)KHUMH MeTajlaMu
(mas. 59) BimOyBaeThCcsa IOCTiTOBHE 3aMillleHHA
aromiB T'igporeHy B Ti[pOKCHJBHUX Ipylax Ha
aTOMU METAJiuHOTO eJIeMeHTa:
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Man. 58. Man. 59. Man. 60.
Mmiuepon B3aemogpis rniuepony Po3uuH Kynpym(ll)
3 HaTpiem eTUNeHrNiKonaty

gHz_OH +31§a Z(PHZ_ONa +_2}I;Ia 2?H2_0Na
CH,—-OH 2 CH,—OH > CH,—ONa

eTUJIEHTJIIKOJIb HaTpil AUHATPiNR
eTHUJIEHTIIKOIAT eTUJIeHTIIKOJIAT

ITponykTu B3aemomii Jy:KHUX METAJiB i3 rJIi-
IepoJioM' Ha3MBaIOTh IIillepaTaMu.

Pearyis 3 kynpym(11) 2zidpoxcudom. Bararo-
aromMHui cmnupTtu B3aemofmioTh i3 Kympym(II)
rizpokcumom. ¥ pes3yabTaTi peakIiii rimpoxcupm
IIePeTBOPIOETHCS HA PO3UYMHHY cIOJYyKy Kymupy-
MYy, i po3unH HaOyBa€e ICKPaBO-CUHLOTO KOJIbOPY
(mag. 60) (ximiuHe piBHAHHS HaBeIEeHO He OJA
3amaM’ SITOBYBaHHA®):

H
CH,-OH H,c- O O~cn,
21 + Cu(OH), — | Cu | 4+ 2H,0.
CH2 _OH HzC \0// \O/ CH2
H
eTUJIEHTJIIKOJIb rkynpym(II) erunenriikonar

¥V Bzaemogii raimeposay 3 xkynpym(Il) rizpokcu-
mom 0OepyThb ydacTh ABi cycigHi rigporcumiabHi
IpPynu KOMKHHUX IBOX MOJEKyJ crnupry. Haspa

! II[06 Taka peakIlis BigfyBajacs 3 ZOCTATHBOIO IIBUAKICTIO, TIilepOs
moTpi6HO HarpiTu.

2 [IyHEKTUPHUMY JiHiAMHE TO3HAUEHO KOBAJEHTHI 3B A3KH, KOXKHUI i3
AKUX YTBOPEHUI 3a PAXYHOK MEPexoay HeIoiJeHOl eJIeKTPOHHOI mapu
aroma OKcureny y BakauTHy opbitans atroma Kynpymy.
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CIIOJIYKH, SIKA YTBOPIOETHCA, — Kympym(II) rii-
mepar.

JNTABOPATOPHWI AOCIA N2 9

Peakuis rniuepony
i3 kynpym(ll) rigpokcugom

Y npobipry HamuiiTe 1—2 MJI po3UMHY JYTy, H00aBTe KiJIbKa
kpamnesas posunHy KynpyMm(II) cyabdary. o yTBopeHOTro ocamy
rKynpym(II) rizpoxcuny mob6asTe 1 MJI BOZHOTO PO3UNHY IJIilePOJIY.
Bwumict npobipxu mepemimiaiite. Illo crmocrepiraere?

Pearuyis 3 wynpym(I1Il) zidporxcudom €
AKICHOI0 Ha 6azamodmomui cnupmu (Ha
dparment mosekyau —CHOH-CHOH-).

OxucHenHnsa. ETuneHriikoap i riimepos
TOpSATH Ha TOBITPi 3 YTBOPEHHAM BYTJIe-
KucJioro rasy i Bogu. IIlo6 mpoBecTu Takuit
IOCJIi i3 TUIiniepoioM, HEBEJIUKY KiJIbKiCTh
M0ro HArpiBalOTh y HMOPIIEJISHOBIM yari i
MiIIAI00TE 3a JOIIOMOTO00 cKinKku. Croy-
Ka TOpUTh Mail)ke 0e30apBHUM IIOJYM’ SIM
(mam. 61).

Man. 61.
lopiHHg rniuepony P Hamnumrits piBHAHHA peakiiii TopiHHA
IUX CIIUPTIB.

OKUCHeHHs1 6araTodToOMHUX CIUPTIB MoKe 6yTH
HenoBHUM. Y pa3i eTUeHrNiKoa ¢parMeHTH
C—OH rioro moseKynn crnoYyaTky nepeTBopPrOThLCS
Ha anbgerigHi rpynu, a notTiMm — Ha Kap6OKCHU/IbHI

(§ 25).

HobyBanHsa. Y npomucniogocmi TJIIEPOJ 10O-
OyBaoTh pisHEMH MeTomamMu. TpaguiliiiHuii
MEeTOJl TPYHTYEThCA Ha TrigpoJisi sxkupiB. Irime-
POJI AJA TEeXHIYHUX IIOTped CMHTEe3YIOTh i3 IIpOo-
MeHy; TPOIleC CKJAJaeThCsad 3 KiJbKOX CTaIiii.
s mo0yBaHHSA eTHJIEHTJIIKOJI BUKOPHCTOBY-
IOTH JIUIIIE CUHTETUYHUI METO/I.
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Y zabopamopii 6araTOATOMHI CIIMUPTU MOYKHA
Io0yTHU 3a peakIlisMU BiAIIOBiIHUX rajIOT€HOIIO-
XiZHUX BYTIJIEBOAHIB i3 BOAHUMU pPO3UMHAMU
JYTiB IpU HarpiBaHHI:

CH,~CH, + 2KOH (sozm. p-n) RAN CH,-CH, + 2KBr.
Br Br OH OH

1,2-gu6pomoeran eTUJICHTJIIKOJIb

IIBOXATOMHI COHUPTHU TAKOMK MOKHA HOOyTU
OKVCHEHHAM aJIKeHiB BOOHUM PO3UYMHOM KaJii
ImepMaHTaHaTY:

R-CH=CH, +[0] + H,0 —» R—(llH—(IJHz.
OH OH

3acTocyBaHHA. ETUJIEHTJIIKOJIb € BUXIiTHOIO
PEUYOBUHOIO IJI CHHTE3Y AeAKUX OPTaHiYHUX PO3-
YMHHUKIB, Y BUPOOHUIITBI CHHTETUYHUX BOJIOKOH
(n1aBcany). Temmeparypu 3aMeps3aHHS BOSHUX
POBUMHIB €TUJIEHTJIIKOJII0 3HAYHO HMMKYi, HiXK
Boau. ToMy IX 3aCTOCOBYIOTH Y3UMKY JIJIS OXOJIO-
I)KeHHs OBUTYHIB B aBTOMOOiJNIAX; HasBa TaKUX
pigur — amtudpusu'. Boxiam ciaix mam’araru,
IIT0 eTUJIEHTJIIKOJIb AYsKe TOKCUUHUA.

Toimepost y BenuKitt KiTbKOCTI BUKOPUCTOBY-
OTh Y BUPOOHUITBI BUOYX0BUX peuoBUH (c. 195).
A momM’AKIIyBaJIbHUN 3aci0 I[J0 CIIOJNIYKY 3aCTO-
COBYIOTH y IIKipAHiN mpomwucaoBocTi. [rintepos
BXOJUTH IO CKJaJy 3yOHUX IIacT, MUJia, KOocMe-
THYHIX KpeMiB. VIoro 106aBIdIoTh ¥ TiKepH A1
HamaHHA IM B’ s3KOCTi.

Etunenriaikoas i raimepos — Haumpoctimi
IBOXATOMHMI i TproxaToMHUM ciuptu. Ile 6e36ap-
BHi B’s3Ki pinmHuM 06e3 3amaxy, COJIOAKiI Ha cMakK,
TirpocKoIiuHi, HeoOMeKeHO PO3UYNHHI Y BOTi.

BararoaToMHi cniupTH B3a€MONIIOTH i3 JIy:KHU-
MH MeTajJaMu, roparb. Peakmia 3 rympym(II)

! Tepmin moxoxuTs Bif aHrIifickKOTO CI0Ba freeze — 3aMepaaTi.
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rizpoxcuaoMm € sAkicHoo Ha 1i cmuptu (Ha ¢par-
meHT Moaekyan —CHOH—-CHOH-).

BararoiromMHi ciupTi 106GYBaIOTh CHHTE TUIHUMM
crocodamm, a TJIineposa — e i riaposri3om sKupis.

ETniieHriikoss BUKOPHCTOBYIOTh Yy BHPOOHUIL-
TBi CMHTETMUYHMX BOJIOKOH, JAEAKHX OPraHiuHMX
PO3UYNMHHHUKIB, a TAKOK AK aHTU(PU3; IIieposa —
Y BUPOOHHMIITBI BUOYXOBUX PEYOBUH, KOCMETHIHHX
3ac00iB, JIiKapChKUX IMpenaparis.

ETuIeHriIiKoab — TOKCHYHA PEYOBHMHA.

?

180. AK NosiCHWUTH Te, Lo MiLLEepPos, Ha BiAMiHY Bif NponaHony, € B’A3K0K0
pianHoto?

181. 306pasiTb CTPYKTYPHY GOPMyYNy MONEKYSIM ETUAEHTNIKOSIO | MOKaXIiTb
CTPIIKAMM 3MilLEHHS B HiM €EKTPOHHOI FYCTUHM.

182. [lonuwiTb PiBHSAHHS peaKuin:

a) CH,OH r) CH,—CH-CH,—CH, +
I + HBr — ... | I |
CH,OH cl Cl Cl
6) (I;Hz_(l;H_CH3 +0,5> ... + KOH (BOAH. p-H) = ...
OH OH r) CH,=CH, + [O] + H,0 — ...
8) CI:H20H + ... —>9H20H + ... A) (|:H20H
CH.CI CH,OH C|2HOH + Na (Hagn.) - ...

CH,OH

183. 4Ki peaKuii MOXHa 34iNCHUTH, WO6 AOBYTU ETUNEHINIKOMb i3 MeTa-
HYy? HaBepaiTb BiANOBIiAHI XiMiYHi PIBHAHHS.

184. 9K po3pi3HUTU BOAHI PO34YMHWM €TaHOAY i riLeposy 3a A0NOMOror
XiMIYHOT peaKL,ii?

185. AKUM MakcUManbHWii 06’€M BOAHIO (H. Y.) MOXKHa JOBYTH, AKLLO Harpi-
v cymiw 1,38 r HaTpito i 1 monb rniuepony?

186. Y peaynbraTi B3aEMOAiT HaTpito, B3ATOr0 B HaA/MLIKY, i3 95 r ABOX-
aTOMHOro cnupTy yTBopunocs 1,25 Monb BoAHI0. BusHaute dpopmysny
LLbOro crnupry.

187. Migyac cnantoBaHHA 1 MONb CAUPTY YTBOPUIOCHA 2 MOJb BYINIEKUCIO-
ro rasy. Akum cnupt 6yno B34T10? Y Mae 3agava EANHUN PO3B’A30K?
HanuwiTe piBHAHHA BiANOBIAHUX peaKLin.

188. O64MCAiTb MAcoBY HYacCTKy ETUIEHTIKOMIO Y BOJAHOMY PO34MHI, AKLLO
MOJIEKYN BOAM B HboMY B 10 pasiB 6inblle, HiXX MOJIEKYN CAUPTY.
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deHon

Martepian naparpada gonomoxke Bam:

» 03HaMOMMUTMCS 3i CMOJYKOIO, IKY Ha3uBatoTb heHo-
JIoM;

> JaBaTW Ha3BM MOXiAHUM (GeHony;

> 3icTaBUTU ByJ0BY MOJIEKYNT heHOosy i CnpTiB;

> pisHaTMCs Mpo BNacTUBOCTI Ta J06yBaHHS dbeHony.

Icuye opramiuna cmosiyka, MOJIeKyJia sSIKOi 3a

CKJIaJIOM Harajye MOJEKYJY OTHOATOMHOI'O CIIUD-

A ry. Ii ximiusa gpopmyna — CsH,OH, a masBa —

O @enon. g cionyKa He HAJIEKUTH IO KJIACy CIIUP-

5 TiB, OCKIJIbKU TiJpOKCUJBbHA IPyHa B MOJIEKYJIi

¢eHOIY Oe3II0CEePEaHbO CIIOJyUYeHa 3 0EH3eHOBUM
Kinmbrem (mas. 62):

OH

Hassu nmoxiguux ¢genoay. Icaye 6arato moxiz-
HUX (QeHONy. B ixHiX HazBax cmouaTKy BKasy-
IOTh TOJIOJKEHHs 3aMicHUKIB Ta ix HasBu (3a

Man. 62. . .
Mogeni andapiTom), a moriMm — caoBo @enon. Ilpu
MOJSIEKYN npomMy atromy KapOoHy, crmosiyueHOMY 3 TiIpPOK-
¢deHony CUJILHOIO T'PYIIOI0, HamailoTh Homep 1, a immri
atTomu Kapbouy B OeH3€eHOBOMY KiJIbI[i HyMepy-
IOThb TakK, 1100 mudpu 6iad saMicHUKIB OyJIu HA-
MEeHIITUMU:
OH
1
. Cl
LlikaBo 3HaTH 6 2
VYuepe 3 5
2
(peHOT 7l
§y]10 /1:)6y'ro 2-x710pOoheHO0T
i3 Kam’sTHO- .
BYTiJIbHOL HJIH IIOX1OHUX (l)eHOJIy, II10 MAlOThb Yy MOJIEKY-
CMOJIT JIaX OJWH 3aMiCHUK, YaCTO BUKOPHUCTOBYIOTE iHIITi
B 1834 p. HasBU. SIKIO 3aMiCHUK IepebyBae B IOJIOKEHHL
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LlikaBo 3HaTH 2, 3 abo 4, To B Ha3Bi CHOJIYKU 3aMiCTh HMUPPU

IBa 3aIMCYIOTh JIiTePy 0- (UUTaETHCA 0pmo), m- (mema)
SaJINIIKA abo n- (napa) Bizmosiguo. Hampuraax, apyra
MOJIEKY TN HasBa 2-XJI0PO(EHOTIY — 0-XJIOPOhEHOI.

QeHOTY

MiCTATBHCS

B MOJIEKYJTi P 300pasiTh CTPYKTYPHI (PopMyaIm MOJEKYJ
deHOI- 2,4-muxa0podeHoay i n-XJI0poheHoIIy.
drameiny.

Bynora moaexkymau. HaaBHicTb y MOJeERyJIi
denony CcH;OH 6eH3eHOBOr0 KiNbIla 3yMOBJIIOE
6inpiry pyxausicts aToma I'igporeny B8 OH-rpy-
mi, Hi’)K y MOJEeKyJaX OJHOATOMHWNX CIIUPTiB.
Axmro B moseryai meranony CH;-rpyna Bignae
YaCTHUHY CBO€l €JEeKTPOHHOI TI'yCTHHU aToMy
Oxcureny (CH;—~OH), 1110 mpu3BOAUTH A0 3MEH-
meHHA moJsApHocTi 3B a3ky O—H, To B Mojexky-
Jai ¢enoay HaBmakum — atoM OKcureHy «3bara-
Yye» €JEeKTPOHHOIO I'yCTHMHOI OeHB3eHOBe KijbIle

(CﬁH5[\'OH). Henoninena exekTpoHHAa ITapa aTroMa

OKcureHy, «BTATYIOUHUCH» Yy KijJbIle, YTBOPIOE 3
p-enekTpoHamMu aroma KapOoHY CIIiIbHY T-eJeK-
TpoHHY cucteMy (MaJi. 63). BHacaigoK 11010 K0B-
skuHa 3B’ sa3Ky C—O sMmeHIIyeThCs, i BiH cTae mirr-
HimmuM. Atom OKcureHny, KOMIIEHCYIOUM BTPATY
€JIeKTPOHHOI T'YCTUHM, CUJBHIIIE 3MIIlye y CBiit
0ix cminbHy 3 aToMoM IimporeHy eJeKTPOHHY
napy (CgH;—O<H). Atom Timporeny mabyBae
OiJIBIIIOrO IIO3UTUBHOTO 3aPALY, HixK ¥ MOJEeKYJIi
CIIUPTY, i 38’ 130K O—H cTae Giablil MOJAPHUM.
TigpokcuibHa rpyma TakoX BILJIUBA€E
Ha OeHB3eHOBe Kijbile. BoHa cupuuuHsdae
OigBUIleHy pyXJuBicTh aToMmiB I'igpo-
TeHy B opmo- i napa-mojoKeHHAX, 00
camMe B IIUX TIOJIO}KEHHSX 30CEePeIKy-
€ThCA HAWOLIbINA eJIeKTPOHHA I'YCTHUHA:

g
o 5
Man. 63.
T-EnekTpoHHa cuctema
B MONeKyni dbeHony &=
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Y mouseryai ¢penoay arom Kapbomy, croayue-
Huit 3 atromom OKcureHy, mepebyBae B CTaHi
sp®-ribpuansaIii, Tofi SK y MOJIeKyJIaX CIUPTIB —
y crani sp®-ri6puausanii.

®izuuni BaacTuBocti. PeHosr — TBepaa 6es-
OapBHa peuoBMHA 3i cmenu@iyHUM «Kapb0JIO-
BUM» 3aIllaXxoM, SKa MOMipHO PO3UYUHSETHCA B
XOJIOOHIN BOJi 11 HeOOMeKeHO — B rapAdviii.

TemnepaTypu ILJIaBJEeHHS i KUIMIHHA (heHOIY
(Bigmosimmo +41 i +182 °C) Bumii, HixK GeH3eHY
(+5,51+80,1 °C). IIprunHOIO IIHOTO € YTBOPEHHA
BOIHEBUX 3B A3KIiB MiK MoJsieKyaaMu (eHOJTy 3a
yuacTio aTromiB Iimporeny i OKcureHny rigpok-
CUJILHUX TPYII.

Ximiuni BmactuBocti. @eHonm — ximiuHO
aKTUBHA CIIOJYKA, IPUUYOMY IIiABUIIEHY peak-
MifHy 34aTHICTH MAIOTh 1 TiAPOKCUIIbHA TPyHA, 1
OeH3eHOBe KiJbIle.

Peaxuyii 3a ynwacmio 2idporcunvroi zpynu. Ha
BimMiHY Big cnmpriB (peHOJI BUABJISIE KUCJIOTHI
BJIaCTHBOCTI (paHile (peHOJ Ha3uBa-
Ju Kap00J0BOIO KuceaoToio). OmHak
CIIOJIYKa HOUCOIIIOE Yy PO3UMHI IysKe
caabo

CsH,OH 2 H" + C;H,O
i He 3MmiHIOe 3a0apBJeHHs iHAUKAa-
TOPiB.

Pearuii 3 memanamu. ®eHoy, Ha-
TPiTU# 0 TOUYATKY NJIaBJIE€HHS, B3a€E-
Man. 64. MOJie 3 JIY;KHUMHU MeTajaMu 3 BUMi-
Peakuisi deHony 3 HaTpiem JIeHHSAM BogHIO (Maj. 64).

P HamwuiniTs piBHAHHS peakItii (heHoJIy 3 HaTpieM.

Peaxuyii 3 nyzamu. @eHon AK cirabKa KUCIOTA
B3a€MO/Ii€ 3 BOMHUMY PO3UMHAMMU JIYTiB 3 YTBO-
PEHHSAM coJieil — (PeHOJIATIB:

OH ONa
+ NaOH &2 + H,O0.

denon HaATPil peHOMAT
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Taki peakirii € 060pOTHUMM; (DEHOJATHA YACTKOBO
B3a€EMOJiIOTH i3 BOmoI0 (IXHiI PO3UMHU MAalOTh
JIYsKHE CepPeIOBUIIle).
S0 Yy BogHMIT pOo3UuMH HATPiN (DEHOJATY IIPO-
TyCKaTU BYTJIEKUCJINY I'as, TO BUIISAETHCI (heHO:
CsH;ONa + CO, (zazn.) + H,0 - C;H,OH + NaHCOs.

Omxe, (peHONT — OLIBII caa0Ka KIMCJIOTA, HixK
KapboHaTHA.

Axicha peakxuis Ha ¢ernon. Ilpu mobaBasHHI
[0 BOAHOTO PO3UYMHY (DEHOJY JKOBTYBaTO-0ypOTro
posunny pepym(I1l) xmopuny 3’apadaerbesa diag-
KoBe 3abapBienHa’ (man. 65). HaBogumo ximiu-
He PiBHAHHA 3i cIpoIieHo0 (hopMyJIo0 MPOAYK-
Ty peakirii:

3C,H,OH + FeCl; — (C4H,0),Fe + SHCL.
depym(III) hperomAT

Man. 65.
Peakuia ¢peHony

3 depym(lil) PO34MH CgHsOH
X710pMaOM

Peaxuyii 3a ywacmrwo 6eH3eH06020 Kinbys.
TigpokcunpHa rpyna aKkTuBye 6eH3eHOBE KiJbIle
MOJIEKYJIU (heHOJIy 1 cIpusae 3aMill[eHHI0 aTOMiB
Tigporeny B opmo- i napa-mnojaoKeHHAX.

Pearuii 3 zanozenamu. Ha Binminy Bix Oeuseny
deHOJ MIBUAKO ¥ 0e3 KaTajisaTopa B3aeMoi€ 3
rajoreHamMu. BiH, 30Kpema, pearye 3 BOIHUM
posumHOM Opomy. Bpomua Boma 3HeO0ApPBIIIOETH-
cd, ¥ yTBOPIOEThCA Oinmit ocan (mas. 66). Ilpu
IIPOMY Ha aTOMHU TaJIOTeHy 3aMilllyIThCS BCi
aromu I'igporeHy B 0- i n-TIOJOKEeHHAX:

! Cniupru He B3aeMoJioTh i3 BogHUM posunaOM (pepym(III) x10pHIy.
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PO34MH
CeHsOH

Man. 66.
Peakuia deHony
i3 6pOMHOI0 B
BO/10I0 PO34KH Br,
OH OH
Br Br
+ 3Br, (BogH. p-H) — | + 3HBr.
Br
2,4,6-TpudbpomodeHoT
I1a peakitid TaKOMXK € AKICHOI HA (eHOL.
Pearuyisa HimpyeanHs. PeHOJ B3a€EMOJi€ 3 PO3-
0aBJIEHOIO HiTPATHOI0 KMCJIOTOI0 3a 3BUYANHUX
YMOB 3 YTBOPEHHAM CyMIiIIti 0- i n-HiTpodeHoIiB.
HirpyBaumusa ¢eHOJy CYMIMIIIIO KOHIIEHTPOBA-
HHUX HiTpaTHOI Ta cyiab(aTHOI KUCJIOT Bimdy-
BAETHCSA 38 CXEMOIO
OH

OH
O,N NO,
+ 8HO-NO, (xomir. ) 2250« (ronu), @ + 3H,0.
NO,

2,4,6-TpuniTpodenosa

IIpopgyKT peakIilii € KuCJI0TOIO, CHUJBHIIIOI 3a
denon. Moro TpusianpHa HasBa — IiKPUHOBA
kwucjgora. Crioayka Bubyxae mIpu TepTi, HarpiBaH-
Hi 10 300 °C; ii coui BuOyxoHeOe3meuHi.

Peakuii okMcHeHHs. deHon 3a 3BU4alHUX YMOB
MOCTYynOBO OKUCHIOETLCSI KHCHEM MOBITPS i 3 Hacom
HabyBae 6/1i40-poxKeBoro Koabopy (Man. 67). Moro
OKMCHIOE i Kanin nepmMaHraHar; npu 4bomy dianKo-
Be 3abapB/IeHHs1 BOAHOI0 PO34MHY CO/i 3HUKAE, 1
YTBOpPIOETbLCS 6ypunit ocag maHraH(lV) okeugy.
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Or:xe, B3aeMHUH BILJINB OEH3€HOBOI'O
KiJbIld i TiAPOKCHIILHOI IPYIIN B MOJIe-
KyJIi (heHOJIy 3yMOBJIIOE€ KUCJIOTHI BJIa-
CTHBOCTI CIIOJTYKU Ta TOJIETTITYE mepesir
peakIiiii samiimfeHHa B 0EH3€HOBOMY
KiibIli (HOPiBHAHO 3 OEH3EHOM).

HooyBanusa. PeHos H00yBarOTh i3
KaM’ SHOBYTIJILHOI CMOJIHM, a TaKOXK i3
MIPOAYKTIB KpeKiHry ma)tu — OeHse-

Man. 67. . . .
deHon HY i mpomeny. OmuH i3 IPOMHCIOBUX METOIiB

noOyBaHHA (PEHOJy I'PYHTYEThCA Ha peakIii
XJIOpYBaHHsA OeH3eHy 3 HACTYIIHOIO B3aEMOII€I0
XJIOpOGEH3eHY 3 KOHIIEHTPOBAHUM BOJHUM PO3UU-
HOM JIyTy (3a HArpiBaHHA i IIiIBUIIIEHOTO THUCKY):

Cl OH

+Cly, FeCls +NaOH (Boxguwuit p-H), t, p
—HCI —NaCl )

3acrocyBaHHs. PeHOJI BUKOPUCTOBYIOTh y BHU-
POOHUIITBI IJIaCTMAC, CHHTETUYHNX BOJOKOH, 0ap-
BHUKIiB, BUOYXOBUX PEUOBUH, JIIKAPCHKUX 3aCO0iB.

diszionoriuna mig. PeHos Ay:Ke TOKCUUHUIA.
BiH cnpuumHse onmiku IMIKipu, HETaTUBHO BILJIN-
BAa€ HA HEPBOBY CHUCTEMY, IILJIYHKOBO-KUIITKOBUHA
TPaKT, OPTaHy JUXAaHHS. 3a IOCTilHOI Ail Mamnx
KiTbKoOCTel (peHOoJIly Ha OpPraHisM BHHUKAIOTH
TOJIOBHUH 0iJIb i mocuIeHe ceprieduTTsa, IOPYIITy-
€ThCA COH, YPasKalOThCA IIeUiHKa 1 HUpPKu. IcHy-
IOTh Oy:Ke KOPCTKi OOMeKeHHs IIMOJ0 BMICTY
deHONY V BOAi, IKY BUKOPUCTOBYIOTH ¥ MOOYTi: B
1 1 Bogu He moBuHHO OyTu 6inbIime 0,001 mr miel
CIIOJIYKMU.

3a6pyaHeHHA (DeHOJIOM JOBKiMIA. [[:Kepenamu
HaAXOMKeHHA (peHOoJy B HAaBKOJIUIITHE CEPeqOBU-
e € KOKcoximiuHi 3aBomu, mimgmpuemMcTBa 3
BUPOOHUIITBA CMOJI 1 IIJIaCTMAC, CyXO0i IIePeroHKu
nepeBuHU. IloTpamidiouyud pasoM i3 Tra3oBUMH
BUKHgaMu B atTmocdepy i 31 criuHMMHU Boza-
MU y BomouMu, (DeHOJ 3aBJa€ CEPIIO3HOI IITKOAU
pociuHHOMY i TBapuHHOMY cBiTy. Ouniienusa
IPOMUCJIOBUX CTOKiB Bim (heHOJY € OZHUM i3
BaXKJIMBUX TeXHOJIOTIUHUX 3aBIaHb.
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®enoa CgH;OH — noxigne 6eH3eHy, B MOJIEKYJIi
SIKOTO0 3aMicTh aToMa I'ifporeHy MicTUTHCS TiTPOK-
cuibHa rpyna. I{s cmojiyka He HAJIEKUTH 10 KJIACY
CIUPTiB.

denos — TBepaa 6e30apBHA PeUOBHHA 3 XapaK-
TEePHUM 3aIaxoM, HeOOMe KeHO PO3YMHHA B raps-
qiit Boai.

XimiyHa aAKTUBHICTH (PEHOJy BUABJIAETHCA B
peakmigx i3 Jy;KHUMHU MeTaJlaMu, JyraMu, PO3Uu-
HoM hepym(1II) xT0puIy, 6poMHOIO BOIOI0. CIIOTY-
Ka JIeTKO OKHCHIOETHCA.

CupoBuHOI0 s BUPOOHUITBA (PEHOJY CIYTY-
I0Th KaM’ STHOBYTiJIbHA CMOJIa, MPOIAYKTU KPEKiHTy
HadTH.

®deHOJT BUKOPHCTOBYIOTHh Y BUPOOHUIITBI ILJIACT-
Mac, CHHTeTUYHUX BOJIOKOH, 0APBHHMKIB, BHOYXO-
BHUX PEYOBHH, JiKapPCHKUX 32C00iB.

®deHOM AyKE TOKCHYHUH.

189. Yomy dbeHon, Ha BiAMIHY BiJ eTaHONY, BUSIBASE KUCNOTHI BAAaCTUBOCTI?

190. 3a matepianamu IHTepHeTY abo iHLWKX gxxepen iHdopMaulii nigrotymn-
Te MNOBIAOMMIEHHS MPO BUPOOGHMLTBA, SIKIi MOXYTb 3abpyaHtoBaTh
[OBKIiNNa GeHonom.

191. CKnagitb piBHAHHA peakuin dbeHony 3 NiTieM, Kanin rigpokcuaom,
p036aBNEHO0 HITPATHOI KUCOTO0 i HA3BITb CMOJIYKU, AKi YyTBOPIO-
OTbCS.

192. Hanuuwitb PiBHAHHSA peakKLil, 3a JOMNOMOrol0 SKUX MOXKHa 34iINCHUTU
TaKi NepeTBOPEHHS:
CH, —» C,H, > C4Hg —> C4xH5Cl — C4H50H 2 CH50K.
193. AKkun 06’emM BOAHIO (H. Y.) BUAINUTLCA B pedynbraTi B3aemogii 2,3 1
HaTpito 3 HAQIULLIKOM deHony?

194. AKky macy xnopobeH3eHy noTpibHO B3ATM ans gobyBaHHa 200 Kr
deHony, AKLLO NOro BiAHOCHUKW BMXia cTaHOBUTb 80 %?

195. MacoBi 4yacTku Kap6oHy 1 OKCUreHy B OpraHiyHin cnonyLi cTaHOB-
NaTb BignoBigHoO 76,6 i 17,0 %, a BigHOCHa MofeKynspHa mMaca —
94. BuzHaute dopmyny Cnosyku, KO BOHa HE Mae i3omepiB i pea-
rye 3 nyramu.
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Anbperign

Matepian naparpada gonomoxxke Bam:

» [i3HATMUCS NPO KNac OpraHiyHmnX Cronyk — anbaeriau;

» naBaTu cUcTeMaTUyHi HasBKW anbierigam;

» chopmyBaTH YABEHHA NPO 6YA0BY MOMIEKYN anbhe-
rigiB Ta i30Mepito LMX CNONyK;

» 3’dAcyBaTW BNACTUMBOCTI anbAerifis, cnocobu ix fo-
6yBaHHS i chepun 3aCTOCyBaHHS.

Bigomo 6araTo opraHiuHMX CIOJYK, V MOJe-
Kynax axux arom OKcureny 3’egHaHUII 3 aTo-
moMm Kapbouny moasifinum 3B a3xom. Cepen mux

CIIOJIYK — aablezidu. 'pyy aTomis >C=O Ha3u-

BaIOTh KAPOOHINLHOW ZPYTNOIO0.

Anpaerigm — moXigHi BYIJIeBOAHIB, Y MOJIEKYJdaX SIKUX
KapOoOHiJbHA IpyIla CIIOJy4eHa 3 BYTJI€BOTHEBUM 3aJIMIII-
koM i aromom l'imporeny.

¥V MosteryJTi HAUTPOCTIIIIOTO aIbAEriay 3 Kap0o-
HiJIBLHOIO I'PYIIOIO CIIOJIyUeHi aBa aTomu [imporeny:

H—cffI
. .. 20
Anpneriogn 3arajbpHa (popMmMyJia ajdbaerimgiz — R_C\H ,
R—C//O -0
NH a6o RCHO. I'pyny artowmiB _C\H , abo —CHO,

Ha3MBAIOTh A1b0e2i0H010 2PYNoI0.

HasBa «anpgerig» cknagaerbcs i3 4yacTuH (ix
nigkpecneHo) iHWoMoBHUX cniB alcohol (cnupT) i
dehydrogenatum (nos6aBneHuin TrligporeHy).
CnpaBgi, MoseKyna 6yAb-9KOro anbgerigy
(Hanpuknag, CH;CHO) mictutb Ha ABa aTtomMu
FigporeHy meHLe, HiXK MosieKyna BignoBigHOro
cnupty (CH;CH,0H).
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Iani ATUMeTbCA PO HacuyeHi arvdezidu. Ix
-0
s3arajbHa (hopMmyJia — C,,Hz,m—C\H ,men=0,

1, ... (cupomenuii BapiauT ¢popmynu — C,H,,0;
m=1, 2, ...). IIi cnosriyKu MOKHa PO3TIATATHI TK
moXimHiI ajlKaHiB, y MOJIEKyJaX SAKHUX aToOM
ligporeny 3aMileHn# Ha aIbAETiAHY TPYIyY' .

Haszsu. CucremaTnuHa Ha3Ba ajblerigy ckJja-
IaeThcA 3 HA3BU BiAIOBiTHOTO BYTJIEBOAHIO (IIpHU
IbOMY BpPaxoByOThL aroM KapOoHy aabaerigmoi
rpynu) i cydikca -anv. Hymepallito TroJi0BHOTO
KapOOHOBOTO JIaHI[IOTa IOYMHAIOTH 3 aTromMa Kap-
O0ony asbaeriguoi rpynu. Ilpuraamu dopmya i
HasB aJbJerigiB:

o

A
)

40 0 4 3 2 1,0
H-C{ CHyC_  CH;CHCH-C_
CH,
MeTaHalb eTaHaJlb 2-MeTua6yTaHATb

Mopeni MoJIeKyJT MeTaHaJ 0 Ta eTaHaJio MOJaHO
Ha MaJIIOHKY 68.

a
P 306pas3iTes CTPYKTYpHY (GOPMYJIY MOJEKYJIHU
2-eTnii-3-MeTuJIOyTaHaJIo.
| . . .. .
TpusianbHi HasBMU aJbAErimgiB IOXOIATH Bif
J aHAJIOTIYHUX Ha3B KapOOHOBUX KucioT (c. 168):
' 40 4,0
H-C CHsC
“H “H
MypalIuHUN aIbaeris OIITOBU ajJbJAerisg
(bopmasbmerin) (ameranbmerin)
Izomepia (CTPpyKTypHa) HAaCUUYEHUX AaJbJeri-
IiB 3yMOBJIeHAa PidHOIO 0Yy008010 KAPOOH06020
6 JaHy2a:;
40 40
Man. 68. CHg_CHz_CHz_C\ CH3_CH _C\
Mogaeni Monekyn: H (|3H H
a — meTaHano; 3
6 — eTaHanwo OyTaHaIb MEeTUJIIIPOIIaHAIb

1V mosekyi HaiimpocTimoro anbnerigy rpyna atomis —CHO crosryue-
Ha 3 atromoM I'izporeny.
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P CraamiTs cTPYKTYPHI (GOPMYIN MOJIEKYJI aJIb-
nerigis C;H,,0 i mafiTe cucremMaTuuyHi Ha3BU
UM CIIOJIyKaM.

Bynosa moaekya. Y mMoJieKyJIi anbae-
rigy arom Kap6ouy KapOoHiIbHOI Ipynu
AN o . .
C=0 cmonyuenuii i3 TppoMa aroMamu i
nepebyBae y cTaHi sp®-ri6puausamii (A i
aTOMH, 1110 YTBOPIOIOTH MOABiiiHI 3B’ A3KU

:C=Ci B MOJIeKyJiaX ajJKeHiB). p-OpOi-

raji aroma Kapbony it aroma OKcureny

n IepeKPUBAIOThCS, YTBOPIOIOUN T-3B’ A30K

Hé%:pb&_ (man. 69). EnekTponHa rycTuHa IOBiti-

HE © HOTO 3B’ A3KY 3MiIeHa B 6ik aroma Oxkcu-

Man. 69. reuy. Artom Kap6ony kapO6oHiabHOI

XimiyHi 3B’A3KK

; rpynu i crmoaydeHi 3 HUM iHIIII aToMu
B MOJIEKY/i MeTaHanio

nepeOdyBarOTh B OAHiN moiuHi. KoxxHmit
KYT MiXK IPAMHMHU, 110 3’€IHYIOTh II€H-
TPU IUX aTOMiB, cTaHOBUTEL 120°.

P 300pas3iTh CTPYKTYPHY (POPMYIY MOJEKYIHN
eTaHaJNI0 i MOKaMKiTh CTPiIKaAMU 3MillleHHSA
€JIeKTPOHHOI I'yCTUHU.

dizuuni Bractusocri. Hatinpocrimuii aabae-
rig — mMeTaHaJb — 3a 3BUYATHUX YMOB € Ta30M,
110 Ma€ PisKwuit 3amax i 7o0pe PO3UUHAETHCA Y
BOZi. AlbJeriaiy 3 HeBeJIUKUMU MOJIEKYJIAPHU-
MU MacaMu — PiAWHU 3 HENPUEMHUM, iHOIL
3aAyIIJINBUM 3aaXxoM, PO3UMHHI y Bofi. Permira
albIerigiB — TBepHi, HEPO3UMHHI y BOAI peuo-
BUHU.

TemnepaTypu KUIIIHHSA aJdbJerimiB HUMKUI,
HiXK BigmoBigHuX cnupriB. Ile mosacHIOETHCA Bif-
CYTHICTIO BOAHEBUX 3B’A3KiB MijK MoJeKyJamMu
anpaeriny (8B’sa30ox C—H B anbperiguiit rpymi
MEHIII IIOJAPHUMA, HiK 3B a30k O—H y moJsekyai
CIIUPTY).

Ximiuni BracTusocti. Yepes HaABHICTE ¥ Kap-
OOHiNBHII I'PYIIi HOABiIHOTO 3B’ 3Ky ajbAerigu
MOJKYTHh BCTymaTu B peakmii mpuenmanaa. [{nsa
HUX TaKOXKX XapaKTepHi peakIlil OKMCHEeHHA.
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Peaxyii npuednanna. Anbrerinm cmosyda-
IOTBCA 3 BOJHEM 3a HAaABHOCTI KaraJizaropa #
TIePEeTBOPIOIOTHCA HA TEPBUHHI CIIMPTH:

,0

CH,C~

“H

+ H, Y CH,—CH,0H;

0
R—cfH +H, £ R-CH,OH (y saramsaomy Bursszi).

VYV nux peakiiax aaplerigu BigHoBIIOTECA. CyTh
BITHOBJIEHHA OPraHiuUHOI CIIOJIYKY MOXKe IT0JIATaTI
y 30isbITeHHi KiibKocTi aromis Iizporeny B moJie-
Kyxai (RCHO = RCH,0H) abo 3MeHIIIeHHI KiJbKO-
cti atromiB OKcUreny.

Pearyii oxucnenna. Anbreriny JeTKO OKHC-
HIOIOTHCA (HABITH KMCHEM IIOBITPS) 3 yTBOPEH-
HAM BiHOBiZHMX KapOOHOBUX KUCJOT; MPHU
mbOMY KinbKicTh aTomiB KapOouy B Moaexyax
He 3MiHIOETHCA:

0 0
s 4
cH~C 9 cH,C
“H “OH
OITOBUM aJIbIeris OILITOBA KUCJIOTA

OKMCHUKOM MOJKe OyTU PO3UYMH KaJIill mepMaHra-
Hary. (ki iHmIi opraxivHi cmosyKu OKUCHIOIOTh-
¢4 I[iero ciai?)

ITpu migmanioBaHHI ajdbaerizy ropATh Ha MO-
BiTpi.

P HanwimiTs piBHAHHS peakxifii ro-
PiHHA MeTaHaJIo.

AKicHi pearyii. Anbaeriny OKMCHIO-
IOThCA aMOHiaUHUM PO3YMHOM apreH-
tym(I) oxcuny'. Ilpu mboMy Ha BHY-
TPiMmIHiX cTiHKax TpoGipKu, AKi KOH-
TaKTYIOTh i3 PO3YMHOM, YTBOPIOETHCS
oamcKyumit map cpibaa (max. 70).

Man. 70. T . .
Mpo6ipka 3i OM.y PeakKIll0o Ha3uBalOTh pearsmero
«CpiGHUM p3epKanom» «Cp16HOI‘O A3epKaJjia»; BOHA € AKICHOIO

! Posunnenna apreaTym(l) okcuzy y BOZHOMY PO3UHHiI aMoHiaky
3yMOBJIeHe XimiuHOIO peakiiiero: Ag,0 + 4NH; + H,O = 2[Ag(NH;),]JOH.
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Ha aav0eziOHYy 2pyny B MOJIEKYJi opraHiumoi
CIIOJIYKU:

7

R—C//O+ Ag,0 + NH, LH20, p_c’ + 2Ag]
“H o 3 “ONH, gy.

NIABOPATOPHWM AOCNIA Ne 10

OKUCHEeHHS anbaerigy
apreHTtym(l) okcugom

Hanwuiite y mpobipry 1 mu 2 % -ro po3umHy apreHTyM HiTparTy i
no6aBJIANTE 4O HBOI'O II0 KPAILIAX D % - BOAHUI PO3UYMH aMOHIaKy
IO POSUMHEHHS 0CaAy, IO CIOYATKy BuUIazae (Hamarairech yHU-
KaTu HAUIUIIKY aMOHiaKy).

Iobasre B 1110 pobipKy 1 Mu 40 % -ro posunHy MeTaHaIo (a60
eTamaJsio) Ta 00epesKHO HarpiBaiiTe BCIO il MOBEPXHIO, ITOBEPTAIOUN
B moaym’i cnupriBku. Piguny #He moBoabTe g0 Kuiinusg. (IIpobGipky
MOJKHa 3aHYPUTHU Yy CKJIAHKY 3 rapAaudoio Bojoio.) CmocrepiraiiTe
YTBOPEHHA HAa CTiHKaX IPoOipKu «cpibHOTO A3epraias’.

Hanuimits Bigmosigxi xiMmiuHi piBHAHHA.

B iHmmii axicHii peakirii BUKOPUCTOBYIOTH CBi-
koocamkenuii Kynpym(II) rigpokcun. Biaxwur-
HUH KOJIip ocany ITif yac HarpiBaHHA 3 aJIbAETiIOM
3MIiHIOETBCS HA JKOBTUIH YHACJIiJOK YTBOPEHHS
rkynpym(I) rizpoxkcuny, a moTiMm — Ha OpaHKeBO-
yepBoHUil, AKUN Mae KynpyMm(I) okcun (mam. 71):

anbaerif, KUC0Ta,
Cu(OH), Cu,0

r

Man. 71.

Peakuis anbgerigy
3 kynpym(ll)
rigpokcnaom

! Cpiburo TakoK MOXKe BUFIIUTUCA Y BUTJIAL TEMHOTO OCaLy.
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//O ¢ //O i
R-C__ + 2Cu(OH), 1> R-C_ . +2CuOH + H,0;

2CuOH -5 Cu,0 + H,0.

NNABOPATOPHWWM AOCNIA Ne 11

OKUCHeHHA anbaeriay
Kynpym(ll) rigpokcngom

Y npobipKy HaJauiiTe 2 MJI PO3UNHY HATPill rizpokcuny i JobasTe
o Hboro 3—4 kparuti posunny KynpyM(II) cynsdary. [lepeminaii-
Te BMicT IpobipKu.

Ho yrBopeHnoro ocany mo6asre 1 miu 40 % -To pO3UMHY MeTaHAIIO
(eranaso) i obOepe)kHOo HarpiBailiTe mpobipky. Cmocrepiraiite
IOCTYIIOBY 3MiHY 3a6apBJIeHHS ocamy'.

HanwumriTs BigmoBigHi XiMmiuHi piBHAHHS.

HoO0yBaHHA. Y npomucnrogocmi aabaerinu no-
OyBaIOTh AeTiAPYBAHHAM i OKMCHEHHSAM IEePBUH-
HUX CIUPTiB, OKMCHEHHAM aJKeHiB, iHIIUMU
peakmiamm.

ITpomuciioBi MmeToaAM 1OOYBAHHS OIITOBOI'O AJIb-
Ieriny (eTaHAJI0) 'PYHTYIOTHCSA Ha KATaJIiTUUHO-
MY OKUCHEHHI eTeHy

/
CH,=CH, + [0] 20, CHy-C_,

IerigzpyBaHHi ab0 OKMCHEHHI eTaHoIy:

) 0
CH,-CH,0H -Cw. 300°C, CH3—cfH +Hy;

0
Y4
CH,—CH,OH +[0] £ CH3—C\/H + H,0.

Panimre erananp modyBaiym y IIPOMMCJIOBOCTL
rinparamiero eruny. Ilsg peakilia BigOyBaeThcA
Tpu HAarpiBaHHi 3a HAABHOCTI CyJIb(PaTHOI KMCIOTH
i karamaisaTopa — coui Mepkypifo. IIpomiskHEUM

! Tmoxi mix wac Takoi peakii BuginaeTbCA Minb, AKa MOAI6HO 10 cpibiaa
MOJKe YTBOPIOBATH «I3€PKAJIO».
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IIPOYKTOM B3a€EMO/i1 eTUHY 3 BOJIOIO € BiHiTOBUI
CIUPT, AKWUI MUTTEBO IIEPETBOPIOETHCA HA eTa-
HaJb':

HC=CH + H,0 2250088500t ¢y |H:500 HES0u L, oy 7

H
ITto peakirito Bigkpus y 1881 p. pociiicbruit yue-
Huit M. I'. KyuepoB. HuHi ii He BUKOPUCTOBYIOTH
yepes TOKCUUHICTD CIIOJIYK MepKypito.

Y anabopamopii anbrerinu MoOKHaA mOOYyTH
TiZpoJidoM MUTaJOTeHOIIOXiMTHUX BYIJIEBOOHIB,
Y MOJIeKyJIaX SKUX 00MBa aTOMU rajoreHy CIOo-
JyYeHi 3 kpaliHiMm y JauIo3i aromom Kapb6ony.
Cxema 1oO0yBaHHS eTaHAJJIIO TAKKUM CIIOCOOOM:

-Cl + H+OH o) 0
i cm—%& —m0” CHyC
Cl + H+OH H

(Pamime 3asmauajiocs, IO MOJIEKYJIM i3 ABOMA
OH-rpynmamu 6insg ommoro atoma KapOouy €
HEeCTiAKMMMU. )

3acrocyBaHHsa. MeraHainb, abo dopmaabaeris,
€ BUXiJTHOIO PEUOBUHOIO B IIPOMUCJIOBOMY BUPOO-
HUIITBI (eHOTODOPMANBIETiTHNX MTOJiMepiB,
AKUX IOTPe0YIOTh MAIIIMHOOYAYBAHHSA I €JIEKTPO-
TexHiKa. BomHuil po3unH opmMasbaeriay 3 Mmaco-
BOO YacTKoI0 crronyku 40 % HasuBaioTh (hopmauri-
HOM. Joro BHKOPUCTOBYIOTH fK [e3iH(eKItiiHnil
3acib i xoHcepBaHT OiosoTiyHMX IIpemapariB. 13
OIITOBOTO AJbJAETiy BUPOOJIAIOTH OITOBY KUCJIO-
Ty, €TUJIOBUN CHOUWPT, iHIM OpraHiuHi CHOJyKH.
Hedari anpaerigm, 1o MamTh MIPUEMHUIN 3amax,
BUKOPUCTOBYIOTH ¥ mappyMepii.

®diziomoriuna mgia. AJbaerimium HeraTUBHO
BILIMBAIOTH Ha HEPBOBY CHUCTEMY, IIOJPA3HIOIOTH
IMIKipy, COPUYNHAIOTE ajieprito. Ha#i6iabir ToK-
CUUYHUM cepeJ] HUX € MeTaHanb. e KaHIeporeH-
Ha peuoBUHAa. BoHa MiCTUTBCA B TIOTIOHOBOMY
IUMYy, TOTpaIlJisie B IOBITPS i3 MeAKUX BUIIB
JIePEeBOCTPYKKOBUX ILJINUT.

CH;-CH

! TIpo mectiiikicThb BiHiNOBOTO crMpTy #maoca Ha c. 132.
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BUCHOBKH

Anpaerinu — MoOXimHI BYTJI€eBOIHIB, Y MOJEKYJIAX
akux atoMm ligporeHy 3amimeHuii Ha aJbIeTigHY
rpyny —CHO. 3aranpHa ¢opmyna aasmerigiB —
RCHO.

CucremaTnuHa Ha3Ba aJbAETiAy CKJIATAETHCA 3
HA3BHU BiINOBiTHOTO BYIJIEBOMHIO (3 ypaxXyBaHHSIM
aroma KapGony ansaeriguoi rpynu) i cygikca -ans.

Izomepiss ampaerigiB 3ymMoBJIeHA Pi3HOIO Oy[O-
BOIO KAPOOHOBOTO JIAHIIOTA.

Merananp 3a 3BUYAHMX YMOB € Ta30oM, iHIIi
aapaerinm — pigki a6o TBepai peuoBuHU. Crosrykn
3 HEBEJIMKUMH MOJEKYJIIPHUMHU MacaMu PO3UYUHA-
I0THCA Y BOi.

s anpaerimiB xapakTepHi peakiii mpuegHaH-
HA i OKUCHEHHSA. AJIbIeTiTu — roprovi peyoBUHU.

Y MpOMUCIIOBOCTI aJIbJerian J00yBalOTh OKMCHEH-
HAM aJIKeHiB, IeriIpyBaHHAM i OKMCHEHHSIM ITePBUH-
HUX CIHPTIB, y 1aG0opaTopii — B3a€MOdi€I0 qUTaIo-
TeHOMOXiTHNX BYTJIEBOTHIB MEBHOI OYTOBH 3 BOJOIO.

Cepen aapmerigiB HajiuacTilze BUKOPHUCTOBYIOTH
MeTaHaJb i eTraHamb. [{le — TOKCUYHI peYOBUHHU.

196. Yn mMOXKHa 3a 6yaoBOI MOJIEKYIM METaHaso nependéadynTn XiMivHi
BNACTMBOCTI CMNONyKK? BignoBigb o6rpyHTymnTE.

197. 306pasiTb CTPYKTYPHI GOPMYIK MOSIEKYN 2-METUNNEHTAHao i XJI0PO-

eTaHanto.
198. [anTte cucteMaTuyHi Ha3BK CrNoflyKam i3 Takumu Gopmynamu:
,0 s o
a) CHy~CH-CH-C_, 6) CHs—C-CH-C},
CH; CH4 CHs4

199. HasBiTb CNONyKKU, AKi YTBOPIOKWOTLCA MPWU BiAHOBMIEHHI anbAerifiB
cKknagy C,HgO. Hanuwitb BianoBiAHI XiMiYHi PIBHAHHS.

200. CKnapgitb piBHSAHHSA peaKLin OKUCHEHHS CNUPTIB, Y pe3ynbTaTi SKUX
YTBOPIOOTHLCS:
a) MeTunnponaHanb;
6) 2,3-aumeTunéyTaHarb.
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201. HaBegaiTb piBHAHHS peakKLir, 3a 4OMOMOro AKUX MOXHa 30INCHUTH
BKa3aHi NepeTBOPEHHS, i 3a3HayTe YMOBM ix nepeobiry:
CH, —» CH3Br -» CH3;0H — HCHO — CH40H.

202. CKnafiTb piBHAHHA peaKLiv 4oOyBaHHS nponaHaito:
a) OKMCHEHHSIM CNUPTY;
©) gerigpyBaHHAM CNUPTY;
B) i3 MOHOX/IOPOMOXiAHOIO askaHy;
r) i3 AgUranoreHonoxigHoro anKaHy.

203. 3anuuwith y 3aranbHOMYy BUINSAi PIBHAHHSA peaKuii aeriapyBaHHS
HaCWYEHOro 0HOATOMHOIO CrUPTY.

204. BusHa4yTe dopmyny anbaerigy, SKMin Ma€e BiAHOCHY MONIEKYNAPHY
mMacy 86 i yeTBepTUHHMIK aToM KapboHy B MOJIEKYI.

205. Mig yac peakuii mixk 100 r po34nHy eTaHaNio 3 MacoBOI YaCTKOM
cnonykn 40 % i amoHia4yHnUM po34mMHOM apreHTym(l) oKeuay Buainm-
nocs 21,6 r cpibna. Yv Becb anbaerig npopearysaB? LanTe Biagno-
BiAb Ha nigcTaBi pO3paxyHKiB.

Gﬂ AONMUTANBUX \

ALETOH

AuetoH CH;COCH; — oaumH i3 Hannowwupe-
HilULMX OPraHiYHMX PO3YMHHUKIB (Man. 72).
Moro BMKOpPWUCTOBYIOTb Y MOBYTI 419 po36aB-
NSHHS dap6, BUBEAEHHS NISM, OYMLLEHHS Pi3-
HUX NOBEPXOHb Bif OpraHiYHmMX 3a6pyaHEHb.

CTpyKTypHa popmMyna MOSIEKYNN aLEeTOHYy —
CH3—C”)—CH3 (Man. 73). Y uin Mmonekyni, K i

0
B MOJIeKynax anbferifiB, € KapboHinbHa
rpyna >C=0, asie BOHa crnojy4eHa 3 gBoMa

BYIIEBOAHEBUMU (METUNBHUMU) 3aJTULLKaMMU.

ALETOH HaneXuTb A0 KETOHIB — CMOAYK .o oo
. -0 -
i3 3aranbHO0 GOPMY/IOID R_C\R" ByrneBog- ~ €MHOCTi 3 auetoHom

HeBi 3a/ULWKN B MOJIEKY/IAaX KETOHIB MOXYTb 6YyTH Pi3HMMK ab0o OfIHaKo-
BUMU. CucTemMaTMYHa Ha3Ba aLEeTOHYy — MPOMNaHOoH.

ALIETOH MaE€ i3omep cepej anbaerigie (0auH i3 BUNaaKiB MixKnaco-
BOIi i3omepii):

,0

CH;—C—CH;  CHy—CH,-C”
I H
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(ALI,eTOH — 6es3b6apBHa fnerkosanmMucra \
piavHa 3i cneumMdiyHMM 3anaxom, sKa Heob-
MEMEHO PO3YMHAETLCH Yy BOAI M KUNUTb 3a
Temnepatypu +56,5 °C.
3a XiMi4YHOK aKTMBHICTIO aLEeTOH MoCTy-
naetbca anbgerinam. lNpu HarpiBaHHi 3a »
HasfBHOCTI KaTafnisdaTopa BiH TMPUEOHYE
BOAEHb | BiAHOB/IOETbCA A0 BTOPUHHOIO  Man. 73.
CrMpTY (@NbJerian B TaKMX peakuiax nepetso-  Mopenb Monekynu

pIOOTLCS Ha NEPBUHHI CNPTH): aueToHy
CHy—C—CH; + H, LNy CH;~CH-CH;.
0 OH

ALIETOH OKMCHIOETBLCS Bax4ye 3a anbAerian i B3aemo/ie nuue i3 cuib-
HUMU OKMCHUKaMM. [pK LLbOMY KapOOHOBUI NaHLIOr MONEKYIU PO3PHU-
Ba€TbCH 3 060X GOKIB B KAPOOHINbHOI rPynu, N YyTBOPIOKOTLCSH KUCNOTH:

o) 40

CH3+%+CH3—>+3[O] H-C{gy + CHa=CLy,,

“OH
Ha BigmiHy Bi anbierifiB aLeToH He pearye 3 amoHia4yHUM PO34UHOM
apreHtyM(l) okenay i kynpym(ll) rigpokcnaom y ny>KHoOMy cepeaoBuLLi.

AuUETOH YTBOPIOETLCS NMPU OKUCHEHHI NponaH-2-o1y

CH3—(I)H—CH3 +[0]1 L CH3—("3—CH3 + H,0,
OH (0]

rigpatauii nponiHy (peakuia KyyepoBa).

XiMi4Ha NPOMMUCNOBICTb CMOXMBAE 3HAYHI KiJIbKOCTi aueToHy. BiH cny-

rye po34nHHUKOM dapb, naKiB, CUHTETUHHMX CMOJ1, BUKOPUCTOBYETLCS Y
BMPOOHULTBI aL,eTaTHOr O WOBKY, OpraHiyHoro ckna, GoTo- i KiHOI‘IﬂiBKy

Kap6oHOBi KUCNOTHU

MarTtepian naparpadga gonomoxxe Bam:

» npuragaTtu, aKi Cnonyku 3apaxoByloTb A0 KapGOHO-
BWUX KMCSOT;
> MOBTOPUTH KnacudikaLilo LUX KMUCNOT;
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» CKNnajath cMcTemMaTUyHi Ha3BKM KapBGOHOBMX KUCOT;
» oTpuMaTH iHdopMaLito Npo i3omepilo KapboHOBUX
KWCIOT.

OfHUM i3 BaXKJINBUX KJIACiB OKCUI€HOBMIiCHUX
OPTaHIUHUX CIIOJIYK € KJIaC KaPOOHOBUX KUCAOM.
Monerynu mux CIoayK MicTATH QYHKI[IOHATBHY
TpyIy, OO0 AKOI BXOAATH ABa aroMu OKCHUTeHY:

o
~“oH
zpyna.

, a60 —COOH. Ii mazsa — rapborcunvra

Kap0oHOBi KMCJIOTH — MOXiTHI BYyIJI€BOJHIB, MOJIEKYJIH
AKHX MIiCTATH OHY a00 KiIbKa KAPOOKCUHIBHUX I'PYII.

Ha3Ba Kap6OKCUIbHOI rpynu CKaaga€eTbes i3
4acTUH Ha3B (BOHM nigkpecaeHi) rpyn atomis C=0 i
O-H: «kap6OHinbHa», «rigPOKCU/IbHA.

3arasbHa (opmysaa KapOOHOBUX KHCJIOT 3
OJTHi€I0 KapOOKCUIBHOIO T'PYIIOI0 B MOJEKYJi —
+,0
\OH’
OxHOOCHOBHI IMomupenicts y nmpupoxai. Bu Bike 3Haere, 1110

KapOOHOBi KapOOHOBI KHCJIIOTH MiCTATHCA B POCIMHAX:

Kucxoru a6ayuHa — y A0JyKax, BUHOTPA/i; JUMOHHA — Y
0 IIUTPYCOBUX; IIaBJeBa — Yy IIaBJIi, peBewi. Tpar-
OH JIAIOThCA KapOOHOBI KUCJIOTH i y TBapUHHOMY

CBiTi: MypamuHa — y BUIIJIEHHAX MYpPAaIIOK,
MOJIOUHA — VY MOJIOII CCaBIIiB, M’ f3axX Micjad
(QismuHOT0 HaBaHTaKeHHsA. ToMy He AUBHO, IO
TPUBiaJbHI HA3BU AeAKUX KUCJIOT TMOXOIATH Bif
Ha3B BiITTOBiTHUX POCJIUH i TBAPUH.

Kaacudikanis. KapbouoBi xucimoTu Kaacudi-
KYIOTH 3a KiJIbKOMAa O3HAKaMU.

3BaKauM Ha KiJTbKiCcTh KAPOOKCUIBLHUX IPYIT
Y MOJIEKYJIi, PO3PiBHSAIOTH 00HO0CHOBHI KapOOHO-
Bi, a00 MOHOKapOOHOBi, Kuciotu (MOJIEKyJia
mictutek ogHy rpyny —COOH, mana. 74), dsoxoc-
HOBHI KapbOoHOBi, ab0 AMKapOOHOBi, KUCJIOTHU
(mosexyJia mictuts aBi rpymnu —COOH) Tor1ro.

R—C a6o RCOOH.

z

R—?
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AR

a 6

Man. 74. BigmosizHo 10 ocobamBocTel XiMiuHNX 3B’ A3KiB
Mogeni Mmonekyn v yonexysax KapGOHOBI KHCJIOTH MOALIAIOTH HA
:vgg:(:l;v(l)?c()é)(a) Hacuyeni (Tabis. 5), Henacuuerni (HaMpPUKJIAM,
KUCNOT akpusoBa Kuciaora CH,=CH-COOH, oseinoBa
kucaora CH;—(CH,),~CH=CH-(CH,),—COOH),
apomamuuni (bensoaTHa, abo OeH30IHA, KUCJIOTA

CsH;—COOH).
3arasbHa QopMyJia HACULEHUX MOHOKAPOOHO-
sux xucaom — C,H,,,,COOH, nen =20, 1, ... .
CKJIABIIIK aTOME KOXKHOTO €JIeMeHTa, OTPUMAEMO
dbopmyany C,.1H,,.,0,, a6o C,,H,,0,(m =1, 2, ...).

Y mMoneKynax gesikux Kap60oHOBUX KUC/IOT, KpiMm
Kap6OKCH/IbHOI rpynu, MiCTATbCS iHWI QYHKLiO-
HanbHi rpynu. 3 ornsgy Ha Le po3pi3HSIOThb FifgpPOK-
CUKMC/IOTU, aMiHOKMUC0TH Ta iH. dopmynn i Ha3Bu
HanBaXIUBILLUUX FiJPOKCUKNCIIOT:

CH;~CH-COOH  HOOC-CH,~CH-COOH

OH OH
Mos0YHa A6/1y4Ha
(I:OOH
HOOC—CHz—IC—CHz—COOH
OH

JIMMOHHa

Kucnaoru, monekynu axux mictars 10 i 6iab-
e atromiB Kap6oHy, Ha3UBaIOTh UL UMU.

Y MoJeKyJsiaXx HaAWIPOCTIININX 3a CKJIAZOM
kucaor — wmypamuaoi HCOOH rta mmaBiaeBoi
HOOC-COOH (imma ii HazBa — OKcaJlaTHa
KHCJIOTa) — HeMAa€e BYTJIEBOJHEBUX 3AJUIIKIB.

Hazeu. [[ig KapOOHOBUX KHUCJIOT HAMWOiJIbII
y:KUuBaHi TpuBianbHi HazBu (Tabi. 5).

CucremMaTuuHa Ha3Ba OJHOOCHOBHOI KapOOHO-
BOI KMCJOTHU CKJAZaeThbCcda i3 aBox ciaiB. Ilepimre
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CJIOBO TOUYMHAETHCA i3 HA3BU BYTJIEBOAHIO 3
TakKuM caMuM umciaoMm atromiB Kap6omy, 1o i y
MOJIEKYJII KHUCJIOTH (BKJIIOUaOUM aToM KapboHy
KapOOKCUJILHOI Ipynu), i Mae 3aKiHUeHHA -08d.
Hpyrum € cioBo kucaoma. Hymepaiiito B royioB-
HOMY KapOOHOBOMY JIAHITIO31 IIOUMHAIOTH i3
aroma KapOboHy KapOOKCUIBHOI Ipymu:

a,-bu-Cr-67°
BT “OH
CH, CH,
2,3-quMeTnJIOyTaHOBA KUCJIOTA

Tabauuys 5
®dopmyau i HA3BM HACHUYEHUX MOHOKAPOOHOBMX KMCJIOT

dopmyna KucaIoTH Hassa kucaoru

TpUBiaJdbHA cucTeMaTU4YHa

H-COOH Mypartuza MeraHoBa
CH3;-COOH O1ToBa Eranosa
CH3;-CH,—COOH IIpomionosa ITpomanoBa
CH3;-CH,—CH,—COOH Macasana Byramosa
CH3—(|3H—COOH Isomacasaua MeTrunmnpomnanoBa

CH;
CH3;-CH,—CH,;—CH,—COOH | BanepiamoBa ITenranosa

CHg—(FH—CHrCOOH
CHj

IzoBanepianosa | 3-MeTunbyTanoBa

CH;3—(CH;),—COOH KanpounoBa TexcamoBa
CH3—(CH;),4,—COOH ITaaemiTunoBa | I'ekcagexanosa
CH3—(CH,):5—COOH MaprapuHnoBa T'enramexanoBa
CH;3—(CH;),—COOH CreapuHoBa OxTameKaHoBa

J1a Ha#IpoCcTimux KapOOHOBUX KUCJIOT iHOI1
B)KMBaOTh JaTuHchbKi Hassu: HCOOH — dopmi-
arua kuciyiora, CH;COOH — amerarna KucJora.
YHacrinie BUKOPUCTOBYIOTH BiAIIOBimHI HasBu ix

aHioHiB:
//O //O
H-C o CH;—C_ o
dopmiar-ion ameTaTr-ioH
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Big mux Has3B MOXOAATH HA3BU COJIell KapOOHO-
BUX KHUCJIOT.

3arasjbHa QopMysa HOHA KUCJIOTHOTO 3aJIHIII-
Ky MOHOKapOoHoBoi Kucsotu — RCOO™.

P Hanwimits ¢popmyian Kaubiliii popmiary, amo-
HilT atmerary.

CucremaTnuyHi Ha3BW aHiIOHIB KapOOHOBUX
KICJIOT CKJIAJAI0Th, JOAAI0UM JO HAa3BU BiAIOBiI-
HOTO ByrJeBogHIo cypikc -oam: HCOO™ — meta-
Hoar-ion, CH;COO™ — eranoar-ioH.

I3omepiga KapOOHOBUX KHUCJIOT (CTPYKTYpPHA)
3yMOBJIEHA Pi3HOIO 6YJ06010 KApOOH06020 LAHUI0-
2a MOJIEKYJI, a HEeHAaCMUYEHUX KUCJIOT — IIe #
NOJL0NHCEHHAM KPAMHO020 36’ A3KY. 11s TphoX Hali-
MIPOCTIIIINX MOHOKApPOOHOBUX KICJIOT HACHUYEHO-
ro pALy He iCHye idomMepiB-KHCJIOT, a (popMyJIi
C;H,COOH BizmosizatoTs nBi Kucsotu (Tabda. 5).

Hna kapOoHOBUX KucCJOT (KpiM MeTaHOBOI)
XapakTepHa TaKOXK MisKKJacoBa idomepida. Izo-
MepoOM KOKHOI KUCJIOTHU € ecTep:

CH,COOH HCOOCH,

OIITOBA KHUCJIOTA MeTUJIOBUH ecTep
MypaIInHOI KUCIOTH

Kap6oHoBi KmcaoTM — NOXigHiI ByrieBOmHiB,
MOJIEKYJIN AKUX MIiCTATH OMHY 200 KijbKa KapOoK-
CHJIBHUX TPYIL. 3arajJbHa (popMyJia OMHOOCHOBHHUX
KapoonoBux Kucaor — RCOOH.

Kap060oHOBi KHCJIOTH TOIINPEH] B IPUPOi.

KapGoHoBi KucaoTu Kiaacu@pikyroTs 3a KiJbKiCTIO
KapOOKCUJIBHUX TPYN Y MOJIEKYJi, 0COOJIUBOCTIMH
3B’A3KIiB y KapOOHOBOMY JIaHII03i. /[JId IIUX CIIOIYK
BHKOPHCTOBYIOTH IIePEBasKHO TPUBiaabHi Ha3BM.

Izomepiss KapOOHOBUX KHCJIOT 3yYMOBJEHA Pi3-
HOI0 0yZT0BOIO KaPOOHOBOTO JIAHI[IOTA B MOJIEKYJIAX,
a HeHACMUYEHHNX KHCJIOT — IIe i MOJIOJKeHHAM KPaT-
HOTO 3B’ A3KY. {151 KapOOHOBHX KMCJIOT iCHY€E TAKOSK
MiKKJIacoBa i3omepis; ix i3oMmepamu € ecTepu.
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2

206. HasBiTb NpnymMHM 6araToMaHiTHOCTI KapBOHOBMX KMCNOT.
207. 3Hangitb BiANOBIAHICTb.

HasBa K1cnotu Tvn KMcnotu

1) wasnesa; a) 0HOOCHOBHZ;

2) ouTOBa; 6) 1BOXOCHOBHA;

3) 6eH30aTHa; B) HacuyeHa;

4) aKpunoBa; r) apoMaTu4Ha;

5) oneiHoBa; r) BULLA;

6) cTeapunHOBa; [1) HEHacKu4eHa.

208. [ante Ha3BM KMCNOTaM, MOJIEKYIN SKMX MatoTb TaKi CTPYKTYPHI pop-
MYynn:
a) CH3—CH2—CIH—COOH; B) CI)HZ—CHz—COOH.
CH, Br
0) CH3—C|)H—9H—COOH:
C2H5 CH3

209. Hanuuwitb CTPYKTYpHi HOpMYynM MONEKyn AMMETWINPONaHOBOI Ta
3-MEeTUN-2-x10pONeHTaHOBOI KUC/IOT.

210. 306pasiTb CTPYKTYPHI popMynn monekyn kucnot CgH,,0,, AKLLO ronos-
Hi TaHLIOMM B HUX MICTATb YOTUPKU aToMU KapOoHy. Ha3BiTb CNonyKu.

211. BuBeaitb GopMyny HacM4YeHOi 04HOOCHOBHOI KAPGOHOBOI KUCIOTH,
AKLLO MacoBa YacTka OKcureHy B Hiv ctaHoBUTb 31,37 %.

212. HacuyeHa ofHoocHOBHa Kap6oHOBa KMC/OTa Mae MOJSIPHY macy

116 r/monb i ABa TPETUHHI aToMu KapOoHy y BYreBOAHEBOMY
3anuLlKy. Busepitb GopmMyny KMUCNOTH | ganTe i Ha3By.

Hacu4yeHi oAHOOCHOBHI
KapOOHOBi KUCNOTH

Matepian naparpada gonomoxxke Bam:

» NPOrHo3yBaTh BNacTMBOCTI KMC/OT 3a 6Y10BOI0 iXHIX
MOMEKY;

> NMOBTOPUTU BNACTUBOCTI KAPGOHOBUX KUCIOT;

» oTpMMaTK BiJOMOCTI MPO CMnoco6u [o6YyBaHHSA
KUCNoT i cdhepw ix 3acTocyBaHHS.
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EnxexTponHa OymoBa MoOJeKyd. Y KapOOK-

. - . /0
§ \.0 cuabHil rpymi —C OH atom KapbGony mepe-
oo OyBac y crami sp’-ri6pmmusarnii. Tomy cmo-
R—CA Jy4YeHi 3 HUM aTOMM pPO3MiIlleHi Ha OxHIiN
ﬁ{\ i mromuHi'. p-Opbitans aroma Kapbory Kap-
g A OOKCMJILHOI TPYIU NMEPEKPUBAETHCA HE TiJlb-

' L KU 3 p-opbiTasirio «KpawHboro» aroma OKcu-
reuy (3aBAAKHU IIbOMY YTBOPIOETHCSA T-3B’ 130K
y kapboHrinbHi rpyni C=0), a 1 i3 opbiTaJLiio
aroma Okcureny rigpokcumabuoi rpynu OH.

Man. 75. . .

MepeKpnBaHHs YHacaiok IIbOTO MiK TphOMa aToMaMHu B
op6itaneii KapOOKCHUJIBHIA Tpymi yTBOPIOETHCA €nUHA
artomis T-eJIeKTPOHHA cucTema (MaJi. 75).

Yy KapGOKCUbHIN

’ EnexTponHa rycTuHa B I[iff CHCTEMi CHJIBHO
rpyni

amimmena go aroma OKcureHy KapOOHiJIBHOI
rpynu. Tomy 3B’si30k O—H € 6inbin mosap-
HUM, HiXK y cnuprax. Atom Kapb6oHy rpymnu
—COOH Ha0yBae IIO3UTUBHOTO 3apany; OO
HBOTO 3MINIYEThCA €JIeKTPOHHA T'yCTUHA Bif
BYTJIEBOJHEBOTO 3aMiCHUKA:

H

L
R—>C—>C 5 5,

ITI MO« H

HasasuicTe KapOOKCUJIBHOI T'PYIM B MOJEKYJIi
KMCJIOTU TIOJIeTIIye 3aMimeHHA aToMiB Iigpore-
HY, IKi cIoJiyueHi 3 HAWOIMKYUM [0 Iiel rpynu
atromom Kapb6ony.

Ocob6auBocTi OymOBU MOJEKYJT KapOOHOBUX
KHUCJOT YMOMKJIMBJIIOIOTH PeaKIlii 3a y4acTio ITuxX
cmonyK i3 pospuBoM 3B’s3kiB O—H, a Taxox
C-OH i C-H (y rpymni CH,, cmonyueniii i3 xKap-
OOKCUJIBHOIO I'PYIIOIO).

®iznuni Baacrtusocri. MypamunHa, omnrosa i
TPOITiOHOBA KUCJOTU 34 3BUYAWHUX YMOB —
piguHU 3 pidKMM B3amaxom, II0 HeoOMeKeHO
3MIIIyIOTHCA 3 BOJOIO 3 YTBOPEHHAM PO3UUHY.

! Kyru mis migiamu, 1o 3’€JHYIOTE eHTPU IIUX aTOMiB, HaGIHKAIOTh-
cs1 go 120°.
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Posunnennio cupuse (GpopMyBaHHS BOJHEBUX
3B’A3KIB MiK MOJIEKyJaMu KHCJIOTH i BOXIHU.
Macaana Ta iHIIL KUCJIOTH 3 KiJBKiCTIO aTOMiB
Kapbony B mMoJieKyJax 0 HeB’SATH € oJiicTumMu
pizuHaMM, MAlOTh HEIIPUEMHUN 3amlax i IIoTraHo
PO3UNHAIOTLCA yV Boai. Buiii xapboHoBi Kucio-
TU — TBEP/i, HEPO3UMHHI Y BOJi PEUOBUHU.

TeMmmepaTypu KHUIIIHHSA KapOOHOBUX KHCJIOT
BUINi, Hi’X OZHOATOMHUX CIIUPTIB i3 TaKoOI0
caMoIo KijbKicTio aromiB KapboHy B MoJieKyJiax.
Ile cBigUUTHL PO CUJIBHIIIIY MiKMOJEKYJIAPHY
B3aEMOJIiI0 B KMCJIOTax. SIKIIO MisK JBOMA MoJie-
KyJIaMH1 CIIMPTY BUHUKAE TiJILKU OIUH BOJTHEBUI
3B’s30K (c. 136), To MixK MoOJieKyJlaMU KUCJIOTU
ix MosKe OyTHu aBa:

,0---H-0_
R_C\O—H---O//C_

CyKyIHiCTh IBOX CIIOJYUEHUX MOJIEKYJI Ha3U-
BaloTh AuMepoM'. JuMepu HIuKJIiuHOI OyIZ0BU
JTOCUTH CTiliKi.

Ximiuni BractuBocti. Kap6ouosi KucimoTu, K
i HeopraHiuHi, AMCOIiIOIOTh ¥ BOJHUX PO3UMHAX
Ha kKarionu IigporeHy ¥ aHiOHU KHCJIOTHUX
3aJIAIIIKIB:

R-COOH 2 H" + R—COO".
Hucoriarnisa BimOyBaeTbcsA BHACJIiZOK PO3PUBY
nosisapHux 3B’ A3kiB O—H y Mmosexyrax.

Vi kapbonosi kucaomu € caabrumu. 3i 36iJb-
IIeHHAM KapOOHOBOTO JIAHI[IOTA B MOJIEKYJaX
cuJia HAaCMYEHMX OJHOOCHOBHUX KapOOHOBUX
KUCJIOT 3MEHIITYEThC:

40 (0] (0]
H—C(OH > CH3—chH > CH3—CH2—chH > .
OmroBa KucjoTa cJjabKima 3a MypaliuHy.
ByruesogueBuii samicuuk CH; 36arauye enexr-
pouHOM0 TrycTuHOoi0 atroM Kapbouy rpynu COOH
b0inpmie, misk arom IlizporeHy B MoJieKyJi

! Tepmin moxoanuTs Bij rpenbkux npedikca di(s) — aBidi i czioBa meros —
YacTUHA.
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HCOOH. Ile cupuumHAE MeHIIY IOJAPHICTH
3B’a3ky O—H y momexyai CH;COOH.

Slkwo atomu ligporeHy y ByrneBogHeBOMY 3a/1ULL-
Ky MOJIEKY/IN KUCIOTH 3aMiHUTHU Ha aTOMMU GifbLu
€JIEKTPOHEraTuBHOro ejeMeHTa — rasoreHy, 1o
3faTHicTb MOJIeKyu BigwenaoBaTu 1HoH H*, To6To
cuia KUC0TH, MOMITHO 3pocTtae (mMan. 76). lNpnynHa
rnosnsira€ B TOMY, LLJO BHacC/lifOK repepo3roginy esekK-
TPOHHOI rYCTUHU B MOJIEKY/i Nig BNJIMBOM aToOMiB
ranoreHy nonsipHictb 38’93Ky O—H 306inbLuyeTbCS:

Cl

Man. 76.
3a6apBneHHs
yHiBepcanbHoro
iHQMKaTopa B
po34mnHax
TPUXN0OPOOLTOBOI
Ta OLUTOBOI KUCNOT
OJHaKOoBOi
KOHLEeHTpauii

Peaxyii 3 memanamu, okcudamu, 2i0porcu-
damu, conamu. KapboHosi KuciaoTu, AK i 0iab-
IIiCTh HEOPTaHIUYHUX KMCJOT, B3aEMOJIIIOTH i3
MeTaJjsiaMu 3 BI/II[iJIeHHﬁM BOOHIO

Fe + 2CH,COOH — (CH,COO),Fe + H,T,

3 OCHOBHUMU OKCHIAMI, OCHOBAMM, NEAKUMU
aM(pOTePpHUMHU OKCHUIAMU i TiApoOKCcuUIaMU, COJISA-
MU cJIaOKUX KUCJIOT (HalTpuKJIam, KapboHaTamm):

2HCOOH + CaO — (HCO0),Ca + H,0;
2CH,COOH + Na,CO; — 2CH,COONa + CO,T + H,0.

P HanwuiriTe piBHAHHA peakilil IpoIaHOBOI
KHCJIOTH 3 KaJill TiApOKCUIOM.

AxKmro qo 6e36apBHOT0 PO3UNHY alleTaTy JYK-
HOTO UM JIY}KHO3€MeJbLHOI'0 eJeMeHTa 100aBUTU
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TPOXM KOBTyBaTo-Oyporo posuumny (epym(III)
XJIOPUAY, TO BiH HabyBae UEePBOHOTO KOJHOPY
(mam. 77). 3a momoMOrom Taxkol peakIrii MoKHA
BUSBUTH B PO3UMHI aneTaT-ioHU.

pPO34mH /( ﬁ"'f
FeCls

= _ =

2 N
" §

Man. 77.
flKicHa peakuis

Ha aLeTaT-ioHN po34nH CH;COONa

Peaxyii 3i cnupmamu. Kap6onoBi Kuciotu 3a
HaABHOCTI HEBEJIUKOI KiJTbKOCTi KOHIIEHTPOBaHOL
cyab(PaTHOI KUCJIOTH B3aEMOJIIOTH 31 CIIMpTaMU.
ITpogykTamMmu mmx peaxiiiit € ecmepu. 3Bifgcu i
Ha3Ba — peakuis ecmepu@irkauyii:

- C/O HLSO, (con) | \oo C//O

_ _

3 YYOH + H10-C,H, € —mo % NOC,H;
OIITOBA KHCJIOTa eTUJIOBUI CIIpT eTUJIOBUI ecrep

OIITOBOI KUCJIOTH
YcranoBiieHo, 110 KOXKHA MOJIEKYJa BOAW YTBO-
poerbca 3a paxyHok OH-rpynu wmosexkyanm
Kucyiotu # aroma ligporeHny rigpokcuyibHOL
rPyIU MOJEKYJIU CIUPTY.
HoxknanHo ecTepu po3rasaHyTo B § 27.

OuToBa KMC/IOTa € CTiNKOI LWOAO Aii OKUCHUKIB.
BoHa He B3aemogie, HanpuKknag, i3 Kanin nepmMmaH-
raHatom. OgHakK napy ui€i KUCI0TU MOXKHa nigna-
JINTU Ha MOoBITPiI.

Cneyugiuni enacmueéocmi mypauturnoi Kuc-
nomu. Mypalinua KMCJI0Ta — €IMHA i3 KapboHo-
BUX KIUCJOT, Y MOJIEKYJi AKOI MiCTUThCS ajble-

. 7 . .
rizHa rpymoa _C\H . Tomy BoHa, AK i aaxpmeriau,
OKHUCHIOETHCA KaJii mepMaHTaHATOM, apreH-
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tyM(I) okcugoM y posumHi amoHiaky (To6TO mae
peaxkiIriio «cpiOHOTO A3epKaIa»):
40

0
Y
H-Cpy +10] > {HO—C\OH, a6o HZCO?J — CO,™T + H,0;

0
H-C.

op +Ag:0 + 2NH, LHO, 9 Agl + (NH,),CO;.

IIpu marpiBaHHI 3 KOHIIEHTPOBAHOIO CyJb(ar-
HOIO KMCJIOTOI0 MypaIllmHa KHCJIOTa PO3KJana-
etbesa Ha KapOoH(II) okcup i Bogy:

HCOOH 2 H250:(kont) | sy 4 1,0.

Hob6yBanusa. Kap6oHoBi KucyioTu 106yBaOTh y
npomucsio8ocmi mepeBaykHO 3a PeaKI[iAMU OKUC-
HEeHHA.

OcHOBHUM i IEPCIEeKTUBHUNA METOM, I'PYHTYETh-
Cd Ha OKUCHEHHL AJKARIE:

2CH,CH,CH,CH, + 50, 22, 4CH,COOH + 2H,0;

H-OyTaH OI[TOBA KUCJIOTA
t, k
2CH, + 30,2 5 2HCOOH + 2H,0.
MeTaH MypalluHa KUCIOTa

Kap6oHOBi KHCIOTH TaK0oX HOOYBAIOTH OKUC-
HeHHAM anavldezidie i cnupmis. [IponykToM peak-
il 3a y4acTio aJabJeTifgy € KUcaoTa

29 4o] 20
“H
IIpu oKMCHEHHI COIUPTIB KUCJIOTH YTBOPIOIOTHCA
Ha Ipyri#t crazxii mepeTBOpPeHH:

+0
~OH

IepBUHHUN CIUPT anbaeriz KHCJIOTa

0
Vi
R-CH,-OH > B¢ 1% R—C

Y aaBHUHY oueT BUpo6asiin 3 BUHA. [py KOHTaK-
Ti HaTypaibHOro BUHOrpagHoro BMHa, B SIKOMY
mMacoBa 4YacTKa eTaHosy He nepeBuuye 10 %, 3
MoBIiTPSIM 3a y4acTio 0CO6G/IMBUX GaKTepin npoTs-
rom ABOX-TPbOX TUXKHIB Bij6yBa€TbCS OKUCHEHHS
CcrmpTy 40 o4TOBOI KMcaoTu. Llen npouyec Ha3nBa-
I0Tb OLTOBOKUC/IUM 6pOgiHHSAIM. Ha3Ba poO34YUHY
OLITOBOI KUC/I0TH, JOOYTOro TaKUM Ccroco6om, —
BUHHUH OL|ET.
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OauH i3 MPOMMCJIOBUX METOAIB AOOYBaHHS
METaHOBO1 KMCJIOTH IIOJISITa€ y 3AiMCHEeHHI peak-
ii kapoou(Il) okcuay 3 HaTPOHHUM BamTHOM (11
cymim rigporcunaiB Harpiro i Kasnpirito) i HacTym-
HifT B3aemopmii HaTpiti popmiary i3 cysbdhaTHOIO
KHCJIOTOIO:

CO + NaOH 425 HCOONa % HCOOH.

Y nabopamopii KapOOHOBI KHUCJIOTH HOOYBAOTH
IepeBakHO 3a PeaKIiAMU IXHiX coJjiel i3 CHIbHUI-
MU HEOPTaHiYHMMU KHCJIOoTaMHu (3a3BUYAll CYJIb-
daTHO10):

RCOONa + H,S0, (saz1.) - RCOOH + NaHSO,.

3acTocyBaHHsa. HaiibisbIlioro BUKOPUCTAHHSA
cepel KapOOHOBMX KHCJOT HaOyJau oOITOBa it
mypamuHaa. OnToBYy KHCJIOTY 3aCTOCOBYIOTH Y
XapuoBi#, MIKipAHINA, XiMiUHiZI TPOMUCIOBOCTI,
npu (papOyBaHHI TKAHWH, Y BUPOOHUIITBIL IIITyU-
HUX BOJIOKOH, JTOMAIITHBOMY T'OCHOZapCTBi (misa
KOHCEPBYBaHHA, AK IIpUIpaBy mo ixki). IIpomuc-
JIOBiCTh BUITYCKAE CTOJIOBUU OIleT (BOJHUU PO3-
YUH OI[TOBOI KHWCJOTH 3 MAacOBOIO YaCTKOIO
CH;COOH 5—10 %), omroBy eceHiioo (70—
80 %), abmyuHuit omer. MypailmHy KHUCJIOTY
3aCTOCOBYIOTh B OPTraHiuYHOMY CHUHTE3i, TeKc-
TUJIbHIN TPOMMCJIOBOCTi, MEIUIINHI, BUPOOHUII-
TBi (hapb, rymu.

BUCHOBKM

KapOoHoBi kuciaoTn 3a 3BU4aiHUX YMOB € pigu-
HaMu a00 TBepaAuMH pedoBHHAMHU. PO3UNMHHICTS iX
Y BOAi 3MEHIIYEThCA 31 3pOCTAHHAM KiJIBKOCTi aTo-
miB KapOony B nanmosi. Ili cmorykn marors Bumi
TeMIepaTypu KMIIiHHA, HiK OMHOATOMHI CIIMPTH 3
TAKOI0 caMoOI0 KijgbKicTio aTomiB Kapoony B moJe-
KyJaax.

Kap6oHOBi KHCIOTH AHCOLIIOIOTH Y BOTHHUX
po3umMHAX, pearyloTh i3 MerajgaMu, AeAKHUMU
OKCHJIAMHM i TiTpoKcUIaAMM, COJSIMHU, a TAKOMK 3i
CIIMPTAMHU.
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Y IPOMHCJIOBOCTI KapOOHOBi KHCJIOTH T00yBa-
I0Th OKMCHEHHSAM aJIKaHiB, CIIUPTiB, aJIbAEri/iB, a B
JaboparTopii — 3a peakmiaAMHU IXHiX cose i3 CHIIb-
HUMM HEOPTraHiYHNMH KHCJIOTAMHU.

Kap6oHOBiI KMCIOTH BHKOPHCTOBYIOTHh y Ximiu-
Hill, MIKipAHii, Xap4YoBiil, TEKCTUIBHIN TPOMHUCIO-
BOCTi, MeTUIIUHI, TOOYTi.

213. TosCHITb, YHOMY MypallMHa KUCOoTa CUMbHIlLA 3a OLTOBY. 3anuuiTb
CXEMMU eNIEKTPONITUYHOI AncoLiaLii 060x CNoyK.

214. HanuuwiTb piBHAHHA peaKLin i ganTe Ha3BM iX NPoAyKTaMm:
a) HCOOH + Mg —
CH3COOH + Pb(OH), —»
HCOOH + Na,Si0; —
6) CH;COOH + CuO —»
C,H5COO0OH + K,CO5; —>
C,H5COOH + C4Hy,OH —
215. [JonuiiTb Y NOHHO-MOMNEKYNSPHI PIBHAHHSA 3aMiCTb Kpanok dopmynu
MOHIB, MONEKYN i HaBeAiTb BiANOBIAHI MONEKYNAPHI PIBHAHHS:
a) H" + C,H;CO0™ — ..,;
6) OH™ + C,H;COOH —» ... + ..;
B) SiO5™ + 2CH;CO0H — ... + ...

216. CKknagitb PiBHAHHSA peakKLin, 3a JONOMOrol AKUX MOXKHa 34iNCHUTH
TaKi NepeTBOpPeHHS (B OCTaHHIX 3aBAaHHAX 3aMiHiTb KpanKku Ha dop-
MY/K CNONYK):
a) C —» CaC, » C,H, - CH;CHO — CH;COOH;
6)CH; - ... > C,Hg —» C,HsBr —» ... > CH;CHO — ... —>
— CH3COO0C3H;
B) C,Hg » C,HsCl > ... » C,HCl - C,H4,OH — ... — C3H,COOH —
— C4;H,COONa.
YKaxiTb YMOBM, HEOOXiAHI ANs nepeobiry peakxLuin.
217. Bu3Ha4Te MacoBy HaCTKy OLTOBOI KMC/IOTU B PO3YMHI, BUTOTOBJIEHO-
My fo6aBnsHHAaM o 100 r 80 %-ro po34mHy KUCNOTH:
a) 100 mn Boau;
6) 100 r 9 %-ro po34unHy LiEi KUCNOTH;
B) 100 Mn 20 %-ro po34uHy LLiET KUCNOTK, rycThHa gKoro 1,026 r/mn.
218. flka Mmaca po34KnHY HaTPIN rigpPoOKCKay 3 MacoBoOto YacTKoto nyry 20 %
BUTPaYaETbCs Ha HenTpanidaLito 50 r po34MHy NPONaHOBOI KUCNOTH
3 MacoBOI0 YaCTKOO KMcnotn 7,4 %?
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219. AKkum 06’eMoM BOAM MOTPIOGHO po36aBuTK 150 M OLTOBOI €CeHLiii
(PO34MH OLTOBOI KMCNOTK 3 ii MacoBOto YacTKoo 70 % i rycTMHO
1,07 r/cm3), wo6 BUroTOBUTM PO3YMH i3 MACOBOIO YaCTKOIO OLITOBOI
Kucnotn 5 %7?

220. Y cymiwl MypalWHOI Ta OLTOBOI KMCNOT macoto 8,3 r go6aBuau
JI0CTaTHIO KiNbKiCTb NMUTHOI coau. Mpu uboMy Buainunocs 3,36 n rasy
(H. y.). Bu3Ha4yTe MacoBi YaCTKM KMUCNOT y cyMilli. BBaxanTe, Wo ras
HE PO3YMHSAETLCH B PiANHI.

MPAKTUHHA POBOTA N2 2

BnactuBocTi eTaHOBOI (OLTOBOI)
KUCNOTHU

aocnig 1

lMopiBHAHHSA €TaHOBOI
Ta XJI0PUAHOI KUCNOT
3a iX 3gaTHicTio go aucoudiauii

3aHypTe CKJAAHY HaJUUYKy B IIPOOipKY 3 pPo30aBJIIeHUM PO3YU-
HOM eTaHOBOI KUCJOTHU i HaHeCiTh MOro Kpalliio Ha YHiBepcab-
Hu# iHgukartopHuii mamipemns. Te came BukomaiiTe 3 pos3basiie-
HOIO XJIOPUTHOIO KMCJIO0TOI0. 3icTaBTe 3a0apBJIeHHA iHAUKAaTOpA i
3po0iTh BiAMMOBiAHMIT BUCHOBOK.

Hanwunrits piBHAHHA €JI€KTPOJIITHYHOI AUCOITiaIlil KUCJIOT.

aocng 2
PeakKuif eTaHOBOI KUCNOTU 3 MeTaNoM
Y npobipKy MOMiCTiTh HEBEJIMKY KiJIbKiCTh IIOPOIIKY 200 CTPYIK-

KU MarHiio i gobaBTe 1—2 mu posumnuy etaHoBoi Kucaoru. I1lo Bix-
OyBaeTbCcs?

aocnia 3
Peakuis eTaHOBOI KUCNTOTH
3 OCHOBHUM (aMpOTEPHUM) OKCUAOM

Y 1upobipKy moMicTiTh HeBeJIMKY KiJbKicTh Mar=iii oxcumy
(muHK okcuay) i mobaBTe 1—2 MJu posdumHy eTaHOBOI Kucaotu. Illo
coocrepiraere? 3a moTpebu HarpifiTe BMicT MpoGipKH.
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Aocnig 4

PeaKLuis eTaHOBOI KUC/I0TH
3 PO34YUHOM aMOHiaKy”

Y npobipky HamuiiTe 1 M po36aBIeHOT0 PO3UNHY aMOHiaKy i
mobaBTe 1—2 kpanui posunny denoadraneiny. Illo cnocrepira-
ere? [lobaBasaiiTe B HmpoOipKy MO KpAaIlJigX PO3UYMH eTAaHOBOI
KucaoTu. AKi aminu BigOyBaroThCa B Ipobipiri?

aocnigs

PeakKLuis eTaHOBOI KUC/I0TH
3 HEPO34YMHHOIO OCHOBOIO
(amdoTepHUM rigpoKkcnaom)

VY npobipky Hamuiite 1 MJ posumHY Jyry i mo0aBTe HEBEJIUKY
KinbKicTs posumny Hikeab(Il) cynwphary (mmur cynasdary). o
cmocrepiraere?

HoauiiTe 10 yTBOPEHOT0 ocany 2 MJI PO3UNHY eTaHOBOI KHCJIOTH.
Axi sminu Bigbyaucs B mpoGipiri?

AOCHIA 6

PeakKLuii eTaHOBOI KMC/IOTH
i3 conamu

B ogny npobipKy HasmiiTe 1 MJI po3uMHy HaTpiil KapOoHATY, a B
iHIITYy — CTiIBKM caMoO PO3UMHY HATPill rigporeakapbouary. B 06u-
IBi pobipku mosmiiTe mo 1—2 mu po3umHy eTaHoBOI Kucyoru. 1o
crocrepiraere?

PesynbraTé eKCIIepUMEHTIB BHECITH ¥ TAOJIUITO:

ITocaimoBHicTs il Crocrepe:xeHH BucnoBknu
Hocaio 1. ...

PiBuanua peakinii (peakiiiit) y MoJIeKyJIAPHii i HoHHO-
MOJIEKYJISPHIiN (popMmax:

! BamicTh BOJHOIO PO3UMHY aMOHIAKY MOKHA B3ATH PO3ULH JYTY.
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221. I3 9K0t0 MeTOolo B Aocniai 4 BUKOPUCTOBYIOTb iHAMKATOP?

222. FAkuMu 6yayTb pesynbtaTv Jocniay 6, AKLLO 3aMiCTb YKa3aHux conen
B3ATW Gapin KapboHart, 6apiv cynbdat? Bianosigb 06rpyHTymTE.

223. Yu 3HebapBUTLCA PO3YMH Kaslih nepmaHraHaty nicna Ao6aBfisiHHSA
[0 HbOroO OLTOBOI KNCNOTK?

Bulli KapO60OHOBiIi KNCNOTM.
Mwuna i CUHTEeTUYHI MUUHI
3acooum

Martepian naparpada gonomo:xke Bam:

» oTpUMaTH BiAOMOCTI MPO BULLi KapOOHOBI KMCNOTH;

» [i3HaTMCS MPO CMOMYKK, K BUABNAIOTb MUIHY fitO;

» 3’dAcyBaTtH, YAM PISHATLCSH MWUMA | CUHTETUYHI MUIHI
3acobwm.

Bumri kap6oHoBi kucaoru. Cepen BUIMTUX Kap-
OOHOBMX KHWCJIOT HAWBAKJIUBIIIINMM € HaCUUeHi
kucgoru — mnanbmiTuaOBa C,;H3,COOH i crea-
punoBa C;;H;;COOH, a Tako:x HeHacuueHa —
oneinoBa C,;;H3;3COOH. Moneryau Iux KUCJIOT
MalTh HEpo3raly:KeHy 0ynoBy (Mmaj. 78).

Man. 78.
KynectepHeBi
Mozeni Monekyn
CTeapuHOBOI (a) i
0J1€iHOBOI (6)
KUCNoT 6
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Buii xap0oHOBiI KuciaoTu panimie mo0yBajiu
TiTBKU 3 POCAWMHHUX i TBapmHHUX KUpPiB. Tomy
iX 1Ie HA3UBAIOTh HUPHUMU KUCLOMAMU.

IlampmiTHHOBA i cTeapuHOBA KMCJIOTU — TBEP-
i peuoBUHH 0iJI0I0 KOJILOPY, a 0JIeIHOBa — pigu-
Ha. BoHU MPaKTUYHO He PO3UMHAIOTHCA Y BOII.

3a XiMiYHIMU BJIACTUBOCTSAMU BHUIII KapOOHO-
Bl KMcJaoTu moAi0Hi 10 OIITOBOI, ajie € AysKe caab-
kumu. Ili cmoryku pearyioTs i3 gyramm:

C,;H;;COOH + NaOH — C,;H;;COONa + H,0.
CTeapuHOBA KUCJIOTA HaATpill cTeapaT
AxI110 M0 Po3UMHY cOoJIi BUIITOI KApPOOHOBOI KIMCJIO-
T J00aBUTU PO30aBJIeHy CYJIb(aTHY KUCJIOTY, TO
BiOyBA€eThCS pPeaKIlisa oOMiHy:
2C;H;,COOK + H,SO, — 2015H31000H¢ + K,S0,.
KaJifi majgbMiTar TaJbMiTHHOBA KUCJIOTA
OJieiHOBa KMCJIOTA € HEHACUYEHOIO CIIOJIYKOIO 1
TOMY BCTYIIAa€ B PeaKIlii npueTHAHHS 3 TaJloTeHa-
MU, TAJOTeHOBOAHSIMM, BOTHEM:

C,,H,,CO0H + H, -~ C,.H,,COOH,
abo

CH,—(CH,),~CH=CH—(CH,),~COOH + H, -~
oJIeTHOBa KHUCJIOTa
— CH;—(CH,);—CH,-CH,—(CH,),—COOH.
CcTeapuHOBa KHCJIOTa
Kpim Toro, osieiHOBa KMCI0TA OKMCHIOETHCA Ka-
Ji#l mepMaHraHaTOM, iHIIIIMU OKUCHUKAMIU.

Bumii xap6oHOBI KuCJI0OTH HOOYBAlOTh, 3Iii-
CHIOIOUM B3a IIEBHUX YMOB peakIlii mpUpomgHUX
JKUPIiB i3 BOAOIO0, a TAKOXK OKMCHEHHAM BUCOKO-
MOJIEKYJIIPHUX BYTJIEBOAHIB HAPTH.

Muana. Cosi JTy:XKHUX eJIeMeHTiB i KapOOHOBUX
KHUCJIOT i3 KinbKicTio aTromiB KapOoHy B aHioHI Bif
10 mo 20 HasuBatTh Musamu. (SIkito aromie Kap-
O0ony B aHioHi coii menmre 10, To crosiyka He BU-
ABJAE€ MUKHOI fmil, a AKIo Oinbmre 20, To ciab
MPaKTUYHO Hepo3umHHa y Bomi.) HarpieBi couri €
TBEPANMU PEeYOBUHAMU, a KAJIiiHI — piguHamm.

Tpagumiiiauii mpoliec MUJIOBAPiHHSA IIOJIATAE B
HarpiBauHi *KUPiB abo 0J1iii 3 tyrom. Y pesyabTaTi
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YTBOPIOEThCA OMHOpPimHA TAryda pigmua. Ilpm
IO0aBJIAHHI 10 Hel HACMUYEHOTO PO3UMHY KYXOH-
HOI COJIi POBUMHHICTL MUJa 3SMEHIIYETHLCA; BOHO
BUALISETHCA 3 PO3UUHY 1 CILIMBA€E Ha IIOBEPXHIO.
et mpomec Ha3WBAIOTh BUCONI08AHHAM. Muio
30MparoTh i 3aMOBHIOIOTH HUM (opmu, e BOHO
TBepAHE. 3aJIe;KHO BiJi COPTY MUWJIa B HBOTO IiJ
Yyac BUTOTOBJIEHHA N00aBIAIOTH OApBHUKM, apo-
MaTU3aTOPU, €KCTPAKTU POCJUH (KaJIeHAYJIH,
JIUTIV, POMAIITKY Ta iH.).

Muiina 0ia muna TOJNSATae y BiJOKpeMJeHHI
YacTOUOK OpPyAy, HAIIPUKJIAM, Bifl TOBEPXHi TKa-
HUHU, 1 yTBOPeHHi eMyJabcil uu cycmensii. Poa-
TJIAHEMO, K ITe Bi0yBaeThCs.

P IIpuramaiite, 110 TaKe eMyJIbCisi, CyCcIIeHs3is.

IloTpannsaioun y BoAy, MHJIO POSUUHAETHCA i
YacTKOBO B3aeMoJie 3 Heto. Ile — peaxiiia rigpo-
aigy. Ilig vac rigposisdy mMuia yTBOPIOIOTHCS
caabka KucjaoTa i cuibHa ocHoBa (JIyT):

C,;H;3;COONa + H,0 2 C,;H;;COOH + NaOH,
C,;H;;COO” + H,0 2 C,;H;;,COOH + OH".
Amion C;;H;;COO™ cknamaerbca i3 ABOX dac-
trH — nosdapHoi (—COO0") i nenonapuoi (C;;Hs5—)
(mam. 79):

AERHHENHAAREHERE o

HCCCCCCCCCCCCCCCCCC\O,
HHHHHHHHHHHHHHHHH

Hemosnsspua uacTuHa HOHA «PO3UYUHSETHLCA» B
JKUPOBiH CKJIaMOBill 3a0pyaHeHHSA, a IIOJAPHA
sanmuinaeTbea y Boai (mas. 80), cmoayuarounch i3
i MoJIeKyJIaMI BOJHEBUMU 3B’ I3KaMI. Y HACIiJOK

Man. 79.
MacwTra6bHa ~~

Mope/ib aHioHa HenonsipHa YacTuHa (—) nonsipHa
BULLLOT '-IaCTVIHi(.)

Kap6oHOBOI ) .. g .
KNUCIOTH aHIOH BMLLOT KAPGOHOBOI KMCNIOTH (—e )
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TaKkoi B3aeMo[ii 3a0pyAHEHHA BiTOKPEMJIIOETHC
BiJi TOBepXHiI TKaHMHU pa3oM i3 aHioHaMu
KHUCJIOTH Y BUTJIAAI MaJeHbKUX KMUPOBUX Kpar-
JIMHOK a00 TBepAUX YacTOUOK. BoHmM He 3yiuma-
IOThCA, OCKiJIBKM MaIOTh HA CBOIN IOBEPXHI
onHoliMeHHUI 3apAn (AKuii?), a 30MpamOTbCA
HaBKOJIO OyJILOAIIIOK MOBiTPA B MiHi.

BOAHWM PO34MH Muna

YacCTo4Ka \
KuUpy

Man. 80.

MwuiHa gia muna:
a — CnoJly4eHHs
aHIOHIB i3
4acTO4YKOIO
XuUpy,

6 — BifOKpeMm-
JIEHHS YaCTOYKM
JKUPY BiJ TKAHUHU a 6

NMOBEPXHA TKAaHUHU

Bukopucranua mMuia Mae IeBHI HeTOJIKHU.
JIyr, HeBeIMKa KiJIbKICTh AKOTO YTBOPIOETHCA Y
BOJHOMY PO3UMHI MUJIa, IOBiJIbHO po3’imae TKa-
HUHU, PYHHYE Aedaki 6apBHuku. Muio BTpavae
CBOI BJIACTUBOCTI y TBepAii BoAi, 60 ionu Kauib-
miro i MarHiro, 1110 MiCTATLCA B Hili, YyTBOPIOIOTH
3 aHiOHaAMU KUPHUX KHUCJIOT MAJIOPO3UYMHHI
coJri:

Ca?" + 2C,,H3,CO00™ — (C,,H;,C00),Cal.

Mwuna wHamexatb [0 N08epPXHEE0-AKMUBHUX
pevosun (ckopoueno — ITAP). Ile rpyma opra-
HIYHUX CHOJYK, MOJIEKYyJu abdo HOHW SKUX
MiCTATH IMOJAPHI 'PYIIX aTOMiB Pi3HOTO CKJIAAY i
HeIIOJIAPHi TOoBTi KapOOHOBI JIAHITIOTH.

Vci ITAP conpusAoTh MIBUAKOMY 3MOUYYBaHHIO
BOZIOI0 3a0pyAHEHUX IIOBEPXOHb, BilOKpeMJIEH-
HIO BiJl HUX YaCTOUYOK OPYAY i HOTpamIsaHHIO IX ¥
PO3UMH MUHHOTrO 3aco0y.

Cunrernuni muiini 3acoou. Huui muna mocry-
MOBO BUTICHAIOTHCSA CUHTETUUYHUMHU MUNHUMU
3acobamu (ckopoueno — CM3), aki mosbasieHi
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BUINE3raJaHuX Helodikis' (man. 81).
OcuaoBy CM3 CTaHOBJIATH IIOBEPXHEBO-
aKTUBHI peYOBUMHU. ¥ HUX € TaKOXK
pisHi mobaBKM — BubigioBaui (ximiu-
Hi, ONTHYHi), apoMaTHU3aTOpPu, IIO-
M’ AKIITYBaYi BOAU, aHTUCTATUKU, I3~
iH(permitiHi peuoBuHMT TOIIO. [0 CKIA-
ny 6ararbox CM3 BXOmATh KijJbKa
Man. 81. TIOBEPXHEBO-aKTUBHUX PEYOBUH, AKi
CUHTETHYHI MUITHI 3aC06M 3a BJIACTUBOCTSMHU JOTOBHIOIOTH OJHA
oxuy. BmicT ITAP pisHuUX TUIIB y ITHX
3acobax csarae B cepeguboMy 35 % 3a
MacoIo.

NNABOPATOPHWMIN JOCNIA N2 12
MopiBHAHHA BnacTuBocTer muna i CM3

Hanwuiite B omuy mnpoOipKy 2 MJ BOAHOTO PO3UYMHY MHJA
(Kpallte — TrocIogapchbKoOr0), a B APYrY — CTiJIBKKU CAMO PO3UMHY
NpaJbHOTO IOPOINKY. BumpoOyiiTe poO3UMHMN YHiBepCcaJIbHUMU
iHAMKaTOPHUMU mamiprmamMu. SIke cepedoBUIlle BOJHUX PO3UUHIB
MUJIa, IPaJIbHOTO IIOPOIIKY?

VY Ko:xHY HIpobipKYy moauiiTe mo 1 MJI pO3UMHY MarHii cyabdary
a6o kamabIiit xaopuny. Illo cmocrepiraere?

ITosicuiTh pedyabrat; mociiny. Hanumrits piBHAHHA peakIiiit 3a
Y4acTIO MIJIa, BBAXKAIOUM MOTO HATPill cTeapaToMm.

Iz Bukopucranuam CM3 noB’sizaHi meBHi eKo-
JgoriuHi npobsemu. CyuacHi mpaJibHi MOPOIIKY i
Pigki MuiiHi 3ac00M MiCTATH JOCUTH CTiIKi pedo-
BUHU. IX BaJUINIKU pasoM 3i CTiYHMMM BoZamMu
MOTPAIJIAITh Y PiUYKM, BOLOWMU, I'DYHT, HAKO-
MUYYIOTHCSA B HUX i HEraTWBHO BILJIMBAIOTH HA
KuBy npupony. ¥ meakux CM3 micTsarscs goc-
daru. HagxomxeHHa iX y BOAY CIPUUNHSIE
iHTeHCUBHE PO3MHOKEHHS BOJOPOCTEH, AKi 3ro-
IOM BiZMUpaOTh, THUIOTH, a BoJa 30iAHIOETHCA

! Taki pe4oBUHU Ile HABUBAIOTH AeTepreHTamMu. TepMiH IOXOAUTD Bix
aHrJificeKoro cioBa detergent — muiinuii 3aci6.
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Ha KHCeHb, HeOOXigHuWi pmbam Ta iHIINM MeIl-
KaHIAM PiuoK i 03ep.

Ho CM3 cTraBiaaTh HUBKY BUMOTr. BoHu MaoTh
InoOpe PO3UMHATHCS Yy BOmi, 3b6epiratum 3mouy-
BaJIbHY Ta MUUHY Jif0 y TBEPAi# i MOpPCHKilt Bomi,
0yTU eKOJIOTiuHO 6e3IeYHUMU i HETOKCUYHUMU.
Ximiku mpaIfoTh Hal cTBOpeHHAM Takux CM3,
AKi 0 IIBUAKO PO3KJIALANINCA B IPUPOSHUX YMO-
Bax i He 3aBIaBaJIv IIIKOAM TOBKiJIIO.

BUCHOBKMH

HaiBakauBimumMu BUIIMMH KapOOHOBHMH
KHCJIOTaMH € MAJbMiTUHOBA, CTEAPMHOBA i 0J1eTHO-
Ba. Ile ny:xe cra6ki kucaoru. Ix HaTpiesi ra kariii-
Hi COJIi Ha3UBAa¥OTh MUJIAMHU.

Munao 4acTKOBO pearye 3 BOJOIO; IIPU I[bOMY
YTBOPIOIOTHCS BigMOBiTHI KUca0TA i JIyT.

Muna HajxexaTh A0 IOBEPXHEBO-AaKTUBHUX
peuoBuH (IIAP). HagBHicTh MONAPHOI i HEIIOJAP-
HOI yacTuH y mosiekyiaax ITAP 3ymoBaroe 3mouy-
BaHHA IXHIMHM pO3YMHAMH Pi3HMX INOBEPXOHb i
BHAJIEHHA 3 HUX 3a0py/THEHb.

Cunrernuni muiini 3acoou (CM3) mabGararto
edexTuBHINII 3a MuIia, ajie X 3aJMIIKM, IIOTPAI-
JISIIOYH B TOBKIJNJIA, 3aBIAIOTHh IIKOIN POCIMHHOMY
i TBApMHHOMY CBiTYy.

224. §Ki cnoflyku Hanexatb A0 BULLMX KapOOHOBUX KUCOT?

225. Hanuuwitb piBHAHHA peaKL,iin oneiHoOBOI KUCOTKM 3 6POMHOIO BOJOLO,
6apin rigpoKcKMaoMm, HaTpin KapOoHaTOM.
226. CknafiiTb MONEKyNapHi Ta NOHHO-MONEKYNSIPHI PIBHAHHS peaKLin:
a) Kaniv nanbmiTaty 3 BOAOI0;
6) MarHin cteaparty i3 X10PUOHOIO KUCOTOLO.
227. Yv 30aTHi BUSIBASTU MUIHY [it0: @) HaTpin cynbdat; 6) HaTpin aueTtart;
B) Kanin cteapat? Bignosiai NOACHITb.
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228. BuzHaute GpopMyny Hacu4eHoi 0JHOOCHOBHOI KapOOHOBOI KMCNOTH
(naypuHoOBOI), AKLWO MacoBa YacTKa OKcureHy B CnofyLi CTaHOBUTb
16 %.

229. flka Maca HaTpiv cTeapaTy BUTPATUTbCA Ha OCaAKeHHA 1 I MOoHIB
KanbLito B fessKomy 06’eMi piyKoBOi BoAN?

Ectepu. Xupwm

Martepian naparpada gonomo:xke Bam:

» [i3HaTMCs MPo CKIag, Ha3BK i BNacTUBOCTI ecTepiBs;
> PO3LNPUTM CBOI 3HAHHA MPO XWPKU Ta iX poib B
OpraHi3mi.

Ectepu. 3amax 6aratbox KBiTiB, QpPyKTiB,
iHIMUX POCJUH 3YMOBJIEHUU HAABHICTIO B HUX
OPraHiYHMX CIIOJIYK II€BHOTO KJIAaCy — eCTepiB.

IloximHi KAPOOHOBUX KHMCJIOT, Y MOJIEKYJaX AKUX aTOM
ligporeny KapOOKCUJIBbHOI TPYIIH 3aMillleHUHA HA BYyTJIe-
BOJHEBHI 3aJIMIIOK, HA3HBAIOTL ecmepamu’.

Ecrepu 3arasbHa opmyia ectepiB — R— C\ O-R'’ abo
r—c”® RCOOR'.
NO-R’ Hobyeannsa. Ecrepu yTBOPIOIOTHCA IIPU B3a€-

Moail KapOOHOBUX KUCJIOT 31 CIUPTaMU 3a HAAB-
HOCTi KOHIIEHTPOBaHOI cyiabdaTHOl (ab0 opTo-
docharHOol) KHUCIOTHU:
H,SO, (kony.)
———> CH,- c\
OH+ ‘OH + H}O0—CH;, OCH;

KHCJI0Ta CIOUPT ecTep

CH,—C +H,0.

Taki peakIiii, Ak BaM BiZoMO, Ha3MBAIOTh peakK-
misgsmu ectepudikaiii. Boru € 060poTHUME; BOM-

! Paminte Taki cIOJyKY Ha3WBaJIK CKIATHIME edipamu.
186

MpaBo ans 6e3onnaTHOro po3MilleHHs MigpyYHMKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITY | Hayku YkpaiHu http://mon.gov.ua/ Ta I[HCTUTYT MoaepHi3aLii 3micTy ocBiTU https://imzo.gov.ua



HoOUac i3 mpAMOIO peaKIlielo BimOyBaeThcA 3BO-
poOTHa — B3AaEMOZis ecTepy 3 BOmOI0 (TrigpoJis).
1106 mocArTm AKOMOTa MOBHIIIIOTO IIEPETBOPEH-
HS KUCJIOTH i CITUPTY HA eCTeP, PeaKIiNHy CyMiln
HarpiBaOTh M4 BUAAJEHHA IIapu OJHOTO i3 IIpo-
IYKTiB IIPAMO1 peakKiii.

Has3eu. CucreMaTn4Hi Ha3BU eCTePiB CKJamga-
IOThCcA i3 mBOX uyactumH. Ilepimor dYacTMHOIO €
Has3Ba BYTJIEBOJHEBOTO BAJUIIKY, IO MiCTUTHCA
B MOJIEKYJIi CIIUPTY, a APYro0 — Has3Ba BYTIJe-
BOJHIO, Bil SIKOT0O MOXOAUTH KHCJIOTA, i3 3aKiH-
YEeHHAM -0am:

/0
~OCH;,

MeTuJjeTaHoar

CH,—C

B inmumx masBax ecTepiB BUKOPUCTO-
BYIOTH Ha3BU BYTJIEBOJHEBOT'O 3AJUIIKY

i MOJIEKYJIU COUPTY 1 KApOOHOBOI KMCJIO-

T (abo ii sanuinky). Hampukian, ectep

Man. 82. CH;COOCH; (maxn. 82) HA3HBAIOTH

Kynec-rep)KHeBa mopenb METUJIOBHUM €CTEPOM OIITOBOl KHCJIOTH
MOJIEKY/IM MeTuneTaHoaTy abo MeTumIaIeTaToM.

P 3amporonyiiTe iHIITY HA3BY AJIST €TUIIIPOIIAHO-
ary i 300pasiTh CTPYKTYPHY (POPMYJIYy MOJIEKY-
JIV CIIOJIYKHU.

Baracmueocmi. EcTepu 3 HEBeJIUKUMU MOJIEKY-
JSAPHUMU MacaMu € 6e30apBHUMU JETKUMU Pigu-
HaMu 3Ae0iJbIIIoro 3 MPUEMHUM 3amaxoMm. Tak,
meruinbyranoar CH;CH,CH,COOCH; mae apomar
a6ayxk, 6yruneranoar CH;COOCH,CH,CH,CH; —
rpymi, eruabyranoar CH;CH,CH,COOC,H;
LlikaBo 3HaTH amaHacy, a 6emsmieranoar CH;COOCH,C;H, —
Henacuuennii sxkacminy. Ecrepu 3 KislbKOMa lecATKaMU aTOMiB
ecTep MeTHJI- Kap6oHy B MoJeKyJax — TBepi PEUYOBUHU, IO

MeTakpuaT He MapoTh 3amaxy. Taki ecrepu Mmicrarbcsa y

BUKOPHUCTO-

BYIOTH O°KOJIMHOMY BOCKY.

¥y BHPOGHUIITRI ECTepg HEepO3UYMHHIi y BOAi, aje postnzmmomibca

OpraHiuHOro B opraHiuHmx po3unmHHHKAX. CHOJNYKU IIOBiJb-

CKJIA. HO B3aEMOIiIOTH i3 Bomoi0 (TrimpoJisyioTsh). 3a
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HasABHOCTI KHCJOT a6o Jyris' mBuakicTs
miei peaxkirii sapocrae.

P CrkiaamiTe piBHAHHA peakIiil rigposisy
MEeTHJITIPOIIaHOoAaTY.

EcTepu — roproui peuoBuHM .

3acmocyeannsa. [lesaxi ecrepu kap6oHO-
BHUX KHUCJOT BXOAATH 0 CKJIaLy mapdymis,
pisHUX KOCMeTHYHUX 3aco0iB, PPYKTOBUX
eceurniti. ETunamerar i erusndopmiar ciy-

Man. 83. T'YIOTh PO3UMHHUKaMU A Gapb i 1akis.
Xap4oBi }upm JKupu. ¥V npuponi ny:xe momupeHi ecre-
pu, 3arajJbHa Ha3Ba SAKUX — KuUpu. Bu

O3HAMOMMJINCEH i3 IMMH CIOJyKaMu B 9
KJIaci i 3HaeTe, 110 BOHU pas3oM i3 6iaxkamu i
BYIVIEBOJAMU CTAHOBJIATH OCHOBY HAIIIOI'O
xapuyBauHsa (Maja. 83).

JKupu — ecrepu riainepuny i BUINX KapOOHOBUX KUCJIOT.

IIi cmosryku iHOAi HaswBaOTL Mpu-
eqiyepudamu, OCKIJIBKU MOJEKYyJa
MIPUPOIHOTO JKUPY MiCTUTH TPU KHUC-
JoTHi samuinku (mana. 84). 3aragbHa
opmyna xkupiB —

CHZ—O—(E—R
(0]
CH—O—(”)—R’ ,
Man. 84. (0]
MacuTa6Ha CH,-O-C—-R"
mMogenb (%
MONeKym
Tpurniuepuay me R, R, R’ — ByrJeBOOHEBi 3ajuInKu (BOHU
31e0iIbIIIoro pisHi, aje MOXKYTb OyTH 1 OSHAKO-

BUMH).

Mo ckamy MOJeKyJ »KUPiB BXOAATH IIepeBak-
HO 3aJUINKN MOJIEKYJI TAKUX HACUYEHUX i HeHa-
CUYEHMUX KUCJIOT (Hepos3raaysKeHol OyJ0Bu):

1Y my:KHOMY CepeIOBHIII IIiff Uac TifpoJisy ecTepy yTBOPIOETHCA He
KapOoOHOBA KUCJIOTA, a il ciib.
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o naavmimurnosoi C;;Hz,COOH,
abo CH;—(CH,),,—COOH;

o cmeapunosoi C,;H;;COOH,
abo CH;—(CH,),,—COOH;

e oaeinosoi C,;H;3COOH,

abo CH;—(CH,),—CH=CH—-(CH,),—COOH;
o gainonesoi C;;H;;COOH,

ab6o CH;—(CH,),~CH=CH-CH,-CH=CH-

—(CH,),— COOH;

o gninonenosoi C;;H,iCOOH,

ab6o CH;—(CH,—-CH=CH);—(CH,),—COOH.

Y npupomHUX KuUpax 3aB:KIM HAABHI ZOMIII-
KM — KUPHI KucjgoTu, Bitamiau A, D, E, F, immri
0ioJIOTiUHO BaKJIMBiI PEUOBUHU, BOJA TOIIO.

Knacugirayisn. 3a TOXOqKeHHAM KUPY IO~
JIAIOTH HAa TBAPUHHI 1 POCJIUHHI.

Iz meapunnux xiupie Mmm HaMyacTimle BIKU-
BAEMO B I’Ky BepIIIKOBE MAacJI0, CBUHAYE CaJo i
AJOBUYUN KupP. BoHU yTBOPEHi mepeBaykKHO TPU-
TJIilepuaMu HACUUYEHUX KUCJIOT — CTeapuHO-
BOi Ta nambMiTuHOBOI. JKUpU MOPCHKUX CCABIIiB
i pub BUPiIBHAIOTHCS BUCOKUM BMICTOM ecTepiB
HeHAaCUUYeHUX KUCJOT, y MOJIeKyJaxX SAKUX
MicTHUTBCA IIOHAWMEHINIE YOTHUPUW NOABINHI
3B’ SIBKU.

HafiBa:kIUBIMMIUMU POCAUHHUMU HUPAMU €
COHAIITHUKOBA, OJINBKOBA, KYKYPYA3AHA, JUIAHA
ourii. BoHU MicTATH TPUTJIillepUAU 0JIEITHOBOI Ta
iHITX HeHacuyeHuX KucjaoT. OqHaK y KOKOCOBO-
MYy i TaJbMOBOMY JKWpaX IIePeBaKalOTh eCTepu
HACUYEHUX KUCJIOT.

Dis3uuni enacmueocmi. TBapuHHI KuUpwH,
KpiM pub’aYoro, € TBePAUMHU PEUYOBMHAMMU, a
pocauHHI — pigmHamu (3a BUHATKOM KOKOCOBO-
ro i TaJbMOBOTO).

+Kupwm sermri 3a Boxy, HepO3UMHHI B Hill, ajie
no0pe PO3UYNHAIOTHCA B O€H3UHI, OeH3eHi, JuXJI0-
poeTaHi, iIHIIIUX OPraHiuyHUX PO3UNMHHUKAX. [Ipu
CTPYIIIYBaHHI PiKUX KUPIB 3 BOMOI0 YTBOPIO-
I0TbCA eMyJabcil (mpurJam Takol emMyabcii —
MOJIOKO).
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NNABOPATOPHWIM AOCNIA N2 13
Po34uHHIiCTb XuUpiB

Hanwuiite B oy Ipo6ipKy TPOXU BOAM, B iHITY — OpPTaHiuHOTO
posunHHUKA (0eH3UHY, TeKcaHy). ¥ KOXKHY Ipo0ipKy mobaBTe 3—
5 Kpamenb COHANMIHMUKOBOI 0iii. IIpo6GipKy 3 opraHiuHUM pPO3UYMH-
HUKOM 3aKpuiitTe npodxoro. EHeprifino cTpyuiyiiTe BMicT mpobipox
nporsarom 10—20 cexyua. VY AKii npobipii yrBopuiack eMyJabCis,
a B AKili — omgHOpimHa cywmimt (posumu)? IlocTaBTe mpobipKu Ha
KinbKa XBUJINH y mITaTuB. Yu BinOyaocsa posiiapyBaHHA eMyJIbCii?

3a IO0IIOMOTroI0 IINeTKHN HaHeciTh 1—2 Kpailji o0yToro po3sunHy
Ha cyxuit QinprpyBasbHuUi manip. Illo 3amumraersca Ha mamepi
micJsa BUIAPOBYBaHHA POSUYMHHUKA?

TemmepaTypu ILIaBJCHHA KHUDPiB' 3ameskarhb
Bil TOro, AKMMU KHUCJIOTAaMU BOHH YTBOPEHI.
JHKupu, MosieKysin AKUX MiCTATH 3aJIUIITKY HACH-
YeHWX KUCJIOT, IJIABJIATHCA 34 BUIUX TeMIIlepa-
Typ i 3a 3BUUafHUX YMOB € TBepauMu. Tpuriime-
pUAY HEeHACUYEeHUX KUCJIOT — PiAUHU.

Ximiuni enacmueocmi. ;JKupu, gk i igiri ecre-
pu, 3a IeBHUX YMOB 3a3HAIOTH TiIPOJIi3y 3 YTBO-
PeHHAM IIiepuHy i BizmoBigaux Kucaor. dKupu,
110 TOXOJATH BiJi HEHACUUYEHUX KUCJIOT, BCTYIIa-
IOTh ¥ peakirii, XxapaKTepHi AJd aJlKeHiB, — Ipu-
€IHYIOTb BOJEHb, rajiorenu (maj. 85), OKHCHIO-
I0ThCSA KaJIill TepMaHTaHaTOM.

Man. 85.

B3aemogpisa

onii 3

OGpPOMHOIO

Boow

! OCKiNBPKY IPUPOAHUI KUP € CYMIIIIIIIO CIOJNIYK, TO BiH IJIABUTHCA B
IeBHOMY iHTepBaJIi TeMIIEpaTyp.
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NABOPATOPHWWM JOCNIA Ne 14

BusBneHHs HeHacM4YeHuX cnonyk
y piaKoMy Xupi

Y npobipry HajguiiTe 1 MJ COHAMNIHMKOBOI oJii i mobGasTe
2 kpamai 6pomuoi Bogu. EHepriiino cTpyciTh KinbKa pasiB BMicT
npobipku. Illo criocrepiraere?

HanwunriTs piBHAHHA peakIlii, IpUIyCTUBIIN, 110 MOJIEKYJIa Pig-
KOT0 KUPY MiCTHUTB TPHU 3AJUIIKM 0JIeTHOBOI KMCJIOTH.

l'idponis XupiB — OAUH i3 BamKJIUBUX IIPO-
mMucjaoBux mnporeciB. JKupu B3aemopgiroTh i3
BOAAHOIO apoio 3a Tremueparypu 200—250 °C i
tucky 20—25 arm abo HadBHOCTI KaTaJjisa-

TOpPiB:

up + Bopa P35k, rhinepuH + BuwWi KucnoTy,
CH,fO-C-R  H{OH CH,-OH  R-C-OH

‘ 0 t,p abo k 0
CH——O—(HJ—R’ +H+OH —+— CH-OH + R'—(HZ—OH

‘ O o]
CH,+O —(E -R" H-tOH CH,-OH R"—(HZ—OH

O O
Tpuriinepun (PKup) TJIinepuH BUIII KUCJIOTHU

JArmo peakmii spificHIOBaTH 3a HArpiBaHHA #
HasSBHOCTi JIYriB, TO 3aMicThb BHIIUX KapOOHO-
BUX KUCJIOT YTBOPIOIOTHCA CyMimIi iX cojeil —
muna. Takuil mpolec Ha3UBAIOTh OMUJLEHHAM
xeupie.

Tigpouria sxupiB BimOyBaeThes i B sKMBUX opra-
HizMax. ¥ HbOMY 0epyTh yuacTh O0COOJIMBI KaTa-
JaizaTopu — epMeHTH.

TI'iopyeanns. Ilix yac mponycKaHHSA BOTHIO B
oJsito, Harpity mo 160—240 °C 3a HasgBHOCTI
KaTajisaTopa, BOHA IIOCTYIIOBO II€PETBOPIOETh-
cd HA TBEPAUN KUP, AKUHA CXOKUU HA TBAPUH-
HUN:

pPiAKWUIA XXUp + BoAEHb i) TBEPAUN Kup,
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CHz—O—(“)—(CHg) —CH=CH—-(CH,),—CH;

(0] .
CH—O—(EJ—(CH2)7—CH=CH—(CH2)7—CH3 + 3H, LNT,
O
CHZ—O—(H‘,—(CH2)7—CH=CH—(CH2)7—CH3
0]
TpHUoJIein

CH2—O—(”7—(CHz)7_CH2_CH2_(CH2)7_CH3

o
- CH—O—(lill—(CHz)7_CH2_CH2_(CH2)7_CH3
O
CH2—O—(”3—(CH2)7—CH2—CH2—(CH2)7—CH3
¢
TPUCTEAPUH

3Mminryoun no0yTUN TBEPAWIT KUP i3 MOJIO-
KOM, BEPIIKOBUM MacJoM i mo0aBiaAun BiTami-
Hu (A i D), BupoGaAtoTh mMaprapuH. TBepauii
JKUP BUKOPUCTOBYIOTH IJIS TEXHIUHUX ITOTPED, V
BUPOOHUIITBI MuJIa.

Tepmiunuii poskaad. 3a Temuneparypu 250—
300 °C xupu pPO3KJAZAITHCA 3 YTBOPEHHAM
cyMimri pisHUX CIOJYK.

OxrucHneHHs. IlepeOyBatoun B KOHTAKTi 3 BOJIO-
TUM TIOBITPAM, *KUPU 3a3HAIOTH TiApOJIidy i oKkuc-
HIOIOThCA. [IpogyKTaMu IuX IIePETBOPEHD € aIbe-
rigum, iHIIL CITOJIYKM 3 MEHIIIOI0 KiJIbKiCTIO aTOMiB
Kap6omny B Mmosiekysiax. BifbIricTs iX Mae Hempu-
€MHUU 3amax i ripkuil cMak (mpurajgaiTe 3amax i
CMaK HECBiyKOT'0 BEpIIIKOBOI'O MacJia).

HenacuueHi *Kupu OKMCHIOIOTHCS KaJill mep-
MaHTaHATOM, iHITuMu OKucHuKamu. Ileii mporec
MOBLJIBLHO BifOyBa€ThCA M 3a YUACTIO KUCHIO IIO-
BiTpA; y pel3yJsbTaTi POCJUHHI KUPU TBEPAHYTH
(Hi0u BuCcHXaioTsh).

IIpu mignmasroBaHHI JKUPU TOPATH HA ITOBIiTPi.

Hobyeannsa. Kupu 1o6yBaroTh i3 IPUPOTHUIX
IKepeJI.

OcHOBHUM cI10Cci6 BUTOTOBJEHHS TBEPIOTO
JKUPY — BUTOILTIOBaHHA. Ilig yac 1boro mporecy
JKUP IIABUTHCA ¥ BiIOKPEMJIIOETHCA BiJl 3aJIMIII-
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KiB M’sca, BoOu, iHmnx peuoBuH. ITicasa ounieH-
HS 10T0 3aJIMBAIOTh Y (OPMU AJIA TBEPAHEHHS.

Y BuUpoOHUINTBI 0Jii BUKOPHCTOBYIOTH [IBa
MeToAu. 3a OOHUM i3 HUX HACiHHSA COHAIIHUKY
a00 IHIUX POCJHH IIPECYIOTh, a OJIiI0, IO BUIi-
JSIEThCA, 30UPAIOTh i OUUINYIOTh. IHIIIUI MeTO[
moJisirae B 00poOJieHHI moapiOHeHOro HaciHHA
Harpitum npubausHo Ko 50 °C JeTKUM PO3UNHHU-
KoM (TeKcaHOM, eTaHOJIOM), ¥ AKOMY OJIis po3uu-
HAeTbCA. IIOTiM POBUYMHHUK BiAraHAIOTH, a OJIiI0
OXOJIOMKYIOTh i (PiIBTPYIOTH. 3aCTOCOBYIOTH
TAaKOX KOMOiHOBAHMIU METOJ: CIIOUATKY IIpecy-
BaHHAM BUJIYUYalOTh i3 HaCiHHA OiJbIITy YacTUHY
0J1i1, a mMoTiM 10TO 0OPOOIAIOTE POSUMHHUKOM.

Cunres KUPY i3 riainepuny i Buimoi KapOboHO-
BOI KMCJIOTH BIIEpIlle 3IiMCHUB (PPaHIy3bKUIA
yuenuit M. Beptyio B 1854 p. Ilizuime 6yJio pos-
pobJieHo iHIIi MeTogu cuHTe3y KupiB. OgHAK yci
BOHM He HAaOyJIM ITPOMHCJIOBOTO B3HAUEHH,
OCKLJIBKY KUPY MOIIWPEHi B IPUPOII.

3acmocyeanna. JHKupu BUKODPUCTOBYIOTH y
XapyoBill ITPOMMCJIIOBOCTi, BHUPOOHUIITBI KocMe-
TUYHUX 3ac00iB, MeaUINHI, TexHiIi. Ilepepodxoro
JKHUPiB mOOYyBaIOTh IJIiIlepUH, BUIINI KapOOHOBI
KWCJIOTU, MUJIO, CTeAPUH, 6araTo iHIIINX PEUYOBUH.

Bionoziuna ponv scupie. IlIpu 1oBHOMY OKHC-
HeHHi 1 r JKUPy B opraHisami BumiiseTbcsa BABiui
OinbItie eHepTii, Hi’K «BUPOOJIAE» TaKa caMa Maca
O0inka um ByryieBonmy. JKupuw BUKOHYIOTH i iHmIIi
(byukKIii B KUBUX OpraHidaMax, POSUNHAIOTH
nedki BiTaminm.

BUCHOBKMH

Ecrepu — moximHi KapOOHOBMX KHUCJIOT, y MOJIe-
KyJax sKux atoM ['imporeHy KapOOKCUJIBHOIL rpynu
3aMileHnil Ha BYIJI€BOAHEBUIl 3aJMIIOK. 3arajb-
Ha dopmyaa ecrepie — RCOOR'.

ECTepH 3 HEBEJIMKMMMU MOJIERYJIAPHUMHA MaCaMHUu
€ 0e30apBHUMM JIETKMMHM PifUHAMU, 3/1€01IBIIOTO 3
NPUEMHUM 3amaxoM. BoHu Hepo3unHHi y BOfi, aie
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PO3YHHAIOTHCA B OPTaHiYHUX PO3YMHHHUKAX, 3a-
3HAIOTh riApoJIi3y, ropATh Ha NoBiTpi. EcTepu yTBO-
PIOIOTHCS 3a pPeaKIisIMHU MisK CIIMPTaMHM i KapOOHO-
BUMH KucaoTaMu (peakuii ecrepupikamii). Ix
BUKOPHUCTOBYIOTh y mapdymepii, kocmeruiri, gk
XapuJyoBi 100aBKU.

Ecrepu mommupeHi B mpupomi.

JKupu — ecrepu riainepuny i BUIux KapooHO-
BUX KHUCJOT. Po3pi3HAI0TH, TBAPUHHI il POCIMHHI
skupu. TBapuHHI JKMPH € MOXiTHMMH HACUYEHHUX
KHCJIOT, a POCauHHi (oixii) — HeHacuueHux. Ili
CIIOJIYKM OKMCHIOIOTHCSI, PO3KJIAJAIOThCA IIPHU
HarpiBaHHi, 3a IMeBHUX YMOB TiIpoJai3yTh, a
HeHaCHYeHi ;KUPH II[e PearyiTh 3 BOJHEM, Tajiore-
HaMH.

JKupu € HeBiT '€MHOIO CKJIAIOBOI0 HAIIOTO Xap-
yyBaHHA. IX BUKOPHCTOBYIOTH y MeUIIMHI, Xap4o-
Bi#i i JIerKili MPOMUCIIOBOCTI.

230. I3 HaBeaeHUXx dopmyn BMOEPITb Ti, WO HanexaTb ectepam, i gante
LIMM CMONyKam CUCTEMATUYHI Ha3BM:

a) CHs—CH 70 B) CHs—CH 7P
32 NO—C,uHs 3772 YNONH,
0
7
O H C\O—CH3

231. CKknafitb CTPYKTYpPHi GOpMynIn MONEKYN TaKMX ecTepPIB:
a) eTuneTaHoary;
6) etundopmiaty;
B) MPOMISIOBOro ectepy MypaLIMHOi KUCOTH.

232. Yu € isomepamMu eTuIMETaHOoaT i MeTuneTaHoaT?

233. HasBiTb CrofyKy BiJOMOro Bam Knacy, Lo € isoMepoM MeTundop-
MiaTy. TemnepaTtypa KWMiHHA AKOI 3i CNONYK Ma€ GYyTU HUIKYOIO i
yomy?

234. 3a matepianamu IHTepHeTy abo iHWUMK Jxkepenamu iHpopmauii nia-
roTyWTe CTUCAI NOBIAOMIEHHSA 3a TemaMun «BUKOPUCTaHHS ecTepiB,
«Posb ecTepiB y npupodi».

235. HanuwiTb piBHAHHA peakLin:

a) ectepudikallii 3a y4acTio 6yTaH-1-0/y i ETAHOBOI KUCNOTH;
6) rigponisy eTunnponaHoary.
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236. CKknagitb PiBHAHHSA peakKLin, 3a JONOMOrol AKUX MOXHa 3AiNCHUTH
TaKi NepeTBOPEHHS:

allkaH — ajlkeH — CNUPT — anbierig — K1ucnota — ectep.

237. OxapaKTepu3ynTe cKnag MONEKyn MupiB. YMM pisHATbCA TBepai
HUPK 1 pigki (onii)?
238. CKnagitb CKOpPOYEHY CTPYKTYPHY GOpMYyNy MOJIEKYIU TpUuraiuepuay,
AKLLO BOHA MICTUTb:
a) TPU 3a/ULLKKN CTeapMHOBOI KMCNOTH;
6) TPU 3anULLIKK 0N1eIHOBOT KMCNOTH;
B) 3a/IMLLIKM CTEeapMHOBOI, 01€IHOBOI Ta MAC/SHOI KMC/OT.

239. HanuuwiTtb piBHAHHA peaKLin riaponisy TBepaoro 1a PiaKoro Xupis.

240. FKky macy MeTaHony NoTPi6HO B3ATK Ana AobyBaHHsA 20,4 r MeTUNOy-
TaHoaTy, KLU0 BiAHOCHMI BMXia ecTepy cTaHOBUTbL 80 %?

241. flKa maca pOo34MHy HaTpIK rigpoKcuay 3 MacoBoOtO YacTKoto nyry 25 %
BUTPaYaEeTbCs Nif Yac AobyBaHHA Muna i3 5 T 0/1eiHOBOr0 XuUpy?

242, 064McniTb Macy MiLepuHy, Lo YTBOPHUBCS NPU B3aEMO/ii JOCTAaTHbLOI
KiNbKOCTi Kanin rigpokeunay i3 10 Kr TpMoneiny, o mictue 2 % AoMmi-
LLOK 3a Macolo.

-

ANSt AONUTNIMBKX
HitporniuepuH

EcTepn MOXyTb 6YTU YTBOPEHI TaKOX HEOpraHiYHMMU OKCUTEeHOBMIC-
HUMW KucnoTamu. Ectep rniuepuHy i HiTpaTHOI KWMCNOTKW, TpuUBianbHa
Ha3Ba SKOr0 — HIiTPOMMiLEepPHH, BUKOPUCTOBYIOTb A1l BUIOTOBJ/IEHHS
AMHaMITy. CroflyKa € OJHIEI0 3 HaMCUNbHILLIMX BUBYXOBUX PEYOBUH. i
npoMucriose BUPOOGHULITBO MOB’A3aHe 3 iM'AM WBeACbKOro BUHaxXigH!-
Ka i nignpuemus A. Hob6ens (BiH 3acHyBaB npemito, Ky ni3Hiwe 6yno
Ha3BaHO Ho6eniBCcbKO). BogHMI PO34YMH HITPOrNiLEpPUHY 3 MOro Maco-
BOIO 4acTKoW 1 %, a TaKOX MirynKku, Wo MIiCTaTb L0 CMOJYKY, 3aCTOCOBY-
I0Tb Y MEAULIMHI 9K CYyAMHOPO3LWNPIOBanbHUI 3acCib.

HiTporniuepmMH — TOKcK4YHa oniicTa piguHa 6e3 3anaxy. Cnonyky ao-
6yBaloTb 3a PEAKLIED MiLepPUHYy i3 CyMIlLLLIIO KOHLLEHTPOBAHMUX HiTpaT-
HOi Ta cynbdaTHOT KUCNOT:

C4Hs(OH)5 + 3HONO, (KoH,) 12502 (KOHL) o ¢ 1 (ONO,), + 3H,0.
Mpun HarpiBaHHi abo cnabKkomy yaapi HiTporniuepuH Bubyxae:
4C3H5(ONO,); — 12C0,T + 6N, T + 0,1 + 10H,0T, AH< 0
(MOTYy)KHY BMOYXOBY XBMW/IO 3YMOBIOE BUWAINEHHS BEAMKOI KibKOCTI

Qais). j
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Byrnesoau. MoHocaxapuau

Matepian naparpada gonomoxxke Bam:

» npuragatv 3arasbHi BifOMOCTi Npo BYrI€BOAM;

> PO3LWMPUTK CBOI 3HAHHSA NPO 6YA0BY MOJIEKY/T | BNa-
CTMBOCTI IMOKO3M;

» [i3HaTUCA NPO CKNag i BNacTBOCTI GPYKTO3M.

Byraesomu. Hailimomupenimti B mpupomi
OpPraHiuHi CIOJYKY MalOTh CKJIAI, TKUHA Bia-
noBigae saraapHit dopmyrai C,H,,,0,,, ado
C,(H,0),, (n i m maroTs 3HaUeHHA D i 6iyb-
me)'. Cepes HuX — menrojo3a (roJoBHA
opraHiuHa CKJIaJoBa IePeBUHN), KPOXMAaJb,
IIYKOp, IVII0KO3a. 3arajibHa Ha3Ba IIUX CIIO-
JyK — 8yzaeodu — icuye 3 XIX cr. BoHa
MMOXOMUTh BifJl CJiB «ByIJemnb» i «Boma» (Ii
PEYOBUHU YTBOPIOIOTHCA IIPU IIOBHOMY Tep-
MiYHOMY PO3KJIaAi BYTJIEBOAIB 3a BiICyTHO-

~Bymeus

Man. S6. cri moBirpsa, maiu. 86).

Tepmiynumn ByraeBonu micTAThCA B yCiX »KUBUX OPraHis-
posknan max. Bu 3Haere, 1110 BOHU yTBOPIOIOTHCA B 3eJIe-
Byrnesopny

HUX POCIMHAX 1 JedKuUxX OaKTepisix yHACJIIIOK
npoiecy ¢orocuuTedy. Cxema GOTOCHUHTE3Y
BYTJIEBO/[iB Y POCIMHAX:

BYrfIeKUCNUK ra3 + Boaa LN BYIN1€eBOAM + KUCEHD,
a y3araJibHeHe XiMiuHe PiBHAHHA —
nCO, + mH,0 - C,(H,0),, + nO,.
Cepen BYTJI€BOiB PO3PIBHAIOTH MOHOCAXAPUOUL
(o HUX HaJeKaTh IJII0K03a, (pyKTO3a, iHIIIi cIIo-
JyKu), Oucaxapudu (HampuUKJIam, caxaposa, abo
3BUYANHUN IIYKOP) i noaicaxapudu (Kpoxmab,
mesiososa). [u- i momicaxapuayu MOKYTh 3a3Ha-
BATHU TipoJIi3y 3 YTBOPEHHAM MOHOCAXapUIiB.

! Bigomi ByrieBofu (K IPUPOAHi, TAK i CHHTETHYHi), CKIaJ AKUX He
BimoBizae HaBemeHiN (hOpPMY.Ii.
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7151 ByTJ1€BOIiB BUKOPUCTOBYIOTh, K ITPABIUJIO,
TpUBiaJIbHI Ha3BU, OiJBIIICT AKX Mae Cydikc
-03a.
Y nromy maparpadi posraAaHyTO HaliBigoMilri
MOHOCaxXapuaAu — TJIIKO03Y i ppyKTO3y.
T'mroro3a. Ile onqmn i3 HaWBaAKIUBITIILX ByTJIE-
BomiB. I'noxkosa, abo BUHOTPAmZHUIN IYKOP,
MicTuThca y (QpPYyKTax, MeAi, a B He3HAUHIH
KiJIBKOCTiI — y KPOBIi JIIOAWHU 1 TBAPUH.
T'mroxo03a Byodoea monexyau. Ximiuna opmyJia riaoKro-
CeH ;504 au — C4¢H,,04. Crmonyka, ax i anbaerigu, Bery-
IIa€ B peakIliio «cpi0dHoro a3epkajia» i moaioHo 10
coupTiB yTBOpIoe ectepu. OTiKe, B MOJIEKYJIi IO~
K03W MaloTh OyTH BigmoBigHi QyHKIiOHATBHI
rpynu (Has3BiTh ixX). Ile migTBEepAIKYy€E CTPYKTYPHA
dopMyJia CIIOJIyKU:
H.,0
C

|
H—2(|3—OH
HO-C-H

a Bona Bkasye Ha Te, 110 I'JII0K03a € 1 anb-
Odezidom, 1 6azamodmoMHUM CRUPMOM
(MoJileKyJia MiCTUTH II’ATHh T'iIPOKCUJIb-
HUX Tpymn). Taki cmonykm HasuBamOTbhb
aJIbJIeriJoCIIuPTaAMMU.
dopmy MOJIEKYJIU TJIIOKO3U, 300paske-
o Hy Ha MaJglOHKY 87, a, Ha3WBaIOTh 8i0-
Kpumor. ¥ Takiii ¢oopMi MOJEKyJIU CIIO-
JIYKHY iCHYIOTB JIUITIEe Y BOJHOMY PO3UMHI,
6 IPUYOMY B Ay’Ke He3HAUYHIN KiJIbKOCTI.
XapakTepHOIO (DOPMOIO MOJIEKYJIU TJIFO-
. Ko3u (y TBEpIOMY CTaHi i y PO3UMHi) €
KynectepxHeBi .
Mozeni BiaKpUToi () yukaiuna (mais. 87, 6). BoHa yTBOPIOETH-
i LMKAIYHOI (6) dopMm cs BHACJIITOK B3aeMOJil aTomMiB 1mpu 30,11~
MOJIEKY/IN [IIOKO3U sKeHHiI KiHIiB KapOGoHOBOro JaHIIOTA'.

Man. 87.

! dparmMeHTH MOJIEKYJIH TIIIOKO3K MOKYTh 00€PTaTHCA HABKOJIO IIPOCTIX
3B’ askiB C—C.
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Arowm T'igporeny OH-rpynu mpu m’sToMy aTomi
Kapb6ony mepemimiyerbca mo aroma OKcureHy
aJIbJIEeTigHOI IPYIIU i CIOJIYYAEThCA 3 HUM. ATOM
Oxcureny, ssKuii 3aauinuscsa 6e3 aroma I'iapo-
TeHy, 3’eqHyeThCA 3 mepirum aromom Kapbony.
Y pesyabTaTi YyTBOPHOETHLCA MIECTUUJIEHHUN
nuKJ i3 m’aru aromis Kap6oHy i ogHOTO aToMa

Oxcureny:
6CH20H 6CH20H
/c—o H 5 N g—o\OH
Kou 1S @ \ H/
HO c—c c—c H
OH H OH
Bigkpura opma muKJIigHa hopma
MOJIEKYJIA MOJIEKYJI

Y nukaiyHif GopMi MOJIEKYJIU TUIIOKO3U TaKOXK €
m’ars OH-rpyn, a anpaerigHoi rpynu HeMae.

Po3pisHsaioTe o- i B-popmMy MosieKynu r0Ko3Mu.
AKkwo HoBoyTBopeHa OH-rpyna (6ins neporo
aroma Kap6oHy) i cycigHs OH-rpyna (6ins gpyroro
aroma Kap60oHy) po3milleHi rno ognH 6iK Big naowu-
HU UMKy, TO TaKy pOpMy Ha3uBalOTb Q-I/IIOKO3010,
a SIKLO Mo pi3Hi 60KU (K 306pa)KeHo BUlle) —

B-rnoko3oio.
LlikaBo 3HaTn V¥V posumHi BimzkpuTa (hopMa MOJIEKYJIU TJIFOKO-
HMuxniuna 3U IOCTiffHO IIEePeTBOPIOETHCA HA IUKJIUHY i
dopma HaBIAKH.
MOJIEKYJIA . . . R
TOKOBH B Disuuni énacmueocmi. I‘JIIOI-?O33. — Oinuii
KkoHbopMArii TIOPOITIOK abo 6e3bapBHA KPUCTATiUyHA PEUOBUHA
«Kpicso» i3 comogkum cmaxom. Cmosyka mobpe pos3uu-
Mae HAETHCS ¥ BOJI.
MiHIMaTbHY Ximiuni éenacmueocmi. I'noKo3a BCTymae B
€HEpTIIo. peakii, xapakTepHi mid 6araTOATOMHUX CIIUP-
TiB i anpmerigis.
Pearuyis 3a yuacmio ziOpokcuavHux zpyn. Y
JY:KHOMY CEpPeIOBUII T'JIIOK03a, AK i IriinmepuH,
B3aemogie 3 KynpyM(II) rizpoxkcugom. IlpogyxT
peakiiii — posumuHa cnoayka Kymnpymy(II)
CHUHBOTO KOJIBOPY.
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Peakuii 3a yyacmio anvdezionoi epynu. I'iio-
posumHy 3 amoHiauHuM po3umHOM apreHTyM(I)
OKCHAY YTBOPIOETHLCA aMOHiliHA CiJIb I'JIIOKOHO-
BOI KMCJIOTH, & Ha CTiHKAX IMOCYAUHU 3’ ABJIAETH-
cA TOHKMH Oaumckyuwmit map cpidaa (manx. 70).
ITe peaxrriis «cpi6bHOTO A3epkana». HaBomumo
BiAmoOBigHe XiMiuHe PiBHAHHSA, BUKOPUCTABIIN
CKOPOUYEHY CTPYKTYPHY (OPMYJIy MOJIEKYJIU
TJIIOKO3U:

20
“H

t, H,O

CH,OH—(CHOH),~C___ + Ag,0 + NH, 2%

TJIFOKO3a

0]
Va
N - - + )

aMOHI# T'JIIOKOHAT
Amnajoriuno pgie ma rawkosy xynpym(II)
rizpokcun (Ipu HarpiBaHHi), BiJHOBIIOIUYNCH 10
kynpyM(I) rizpokcuny, SKUH IIIBUIKO II€PETBO-
proetbea Ha KynpyMm(I) okcun:

A0
“H

CH,0H—(CHOH),—C.__ + 2Cu(0OH), -

TJIFOKO3a

40

— CH,0H~(CHOH),~C , + 2CuOH + H,0;

TJIIOKOHOBA KMCJIOTA'

2CuOH -5 Cu,0 + H,0.

NNABOPATOPHWWM AOCNIA Ne 15

B3aemogis rnoxko3u
3 Kynpym(ll) riapokcuaom

Y npobiprky mHanuiiTe 2—3 MJ PO3UMHY HATPi#l rizpoxcupmy i
mobaBTe 3—4 kpamai posunny kynpym(II) cyasdary. o ocamy
kynpyMm(II) rizpokcunay, 1o yrBoOpuBCs, HOJAUNTE 2—3 MJ PO3UN-
HY TJIioKo3u. BmicT mpob6ipku mepemimaiite. Illo cnocrepiraere?

! Ba HaABHOCTI HAAJINIIKY JIYTY YTBOPIOETHCA CLIIb ITiel KUCI0TH.
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ki opraniuni cmonyku B3aeMmomitoTh i3 Kynpym(Il) rizpoxkcumom
i3 TaKMM caMUM 30BHIiITHIM epekTOM ?

IIpobGipry 3 peuoBmHamMu obOepeskHO Harpirte. Crocrepiraiire
MOABY KOBTOTO OCaNy i IOCTYNOBY 3MiHY #0oro 3abapBjeHHS Ha
yepBoHe. SIKi iHINI opraHiuHi CHOJNYKU BiJHOBJIIOIOTH CIIOJIYKY
Kympymy(II)?

3po0iTh BUCHOBOK IIOJA0 HASABHOCTI B MOJIEKYJIi TJIFOKO3U BiJIIo-
BimgHUX PYHKIIIOHAJIBHUX T'PYII.

[71I0KO3a OKMUCHIOETbLCS i B YXUBUX OpraHiamax.
lpn ii NOBHOMY OKMCHEHHI BUAINSAETbLCSA 3Ha4YHa
KiNbKicTb eHeprii:

CoH1,0, 22% 60, + 6H,0; AH = —2870 K.

TsrroKo03a momiObHO 40 abIerifiB Moske BiJHOB-
JroBaTucA. ¥ pesyabrari il peakii 3 BomHeM 3a
HasSBHOCTI KaTaJidaTopa YTBOPIOETHCS IIIECTHU-
ATOMHUI CIILPT — COPOiT:

0 .
CH20H—(CHOH)4—Ci/H +H, ¥ CH,0H—(CHOH),— CH,OH.

TUIIOK03a copbiT
CopbiT MicTUTBCSA ¥ BOAOPOCTAX, OaraTboxX siro-
nax i @pykrax, Mmae cosonkuii cmak. Croyka
He 3aCBOIOETHCA OpPraHidaMoOM i ToOMy cayrye
3aMiHHUKOM IIYKPY IJIsI XBOPUX HA IIYKPOBUN
miaber.

Pearuyii 6podinnsa. Tak HasuBailOTh NEPETBO-
PEeHHA OpraHiYHMX pPEeYoBUH (BYIJIEBOZIiB) 3a
y4acTio MiKpoopraHiaMiB abo BUIiJIEHUX i3 HUX
depmenTiB.

Ilix niero hepMeHTIB APiIMKAKIB ITIIOKO3a Y BOI-
HOMY PO3UMHI MOB1JIBHO IEePETBOPIOETHCS HA €TU-
JoBuii cnupT. HasBa 1poro mporecy — cnupmo-
e 6podinns. VIoro Mo:KHa CIPOIIEHO OIMCATH
TaKUM XiMiUYHUM PiBHAHHAM:

C¢H,,0, »> 2C,H,OH + 2CO,T.
TJIIOKO3a €eTaHOJI

Moanounoxucne OpodiHHA TAIOKO3U CIIPUYINH -

IOTH MOJIOUHOKMCJIi 6aKTepii:
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CeH; 5,04 —> 2CH3—(|JH—COOH.
OH
TJIIOKO3a MOJIOYHAa KHUCJIoTa
CouproBe OPOAiHHSA 37jaBHA BUKOPUCTOBYIOTH
y BUHOPOOCTBi Ta mmBoBapinHi. MosouyHOKMCIE
Oponimusa BimOyBaeThCcs IIiJg Yac KBaIlleHHSA
OBOUiB, CKMCAHHS MOJIOKA.
dpykrosa. I1a comosryka MicTuThCA B 6araTbox
dbpyKTax, miaoxax, Mefi. 1i inma Hassa — GpPyK-
TOBUM IyKOp. ®PpyKTOo3a — 0Oe3bapBHA KpUCTa-
JiuHA pevyoBUWHA, JoOpe pO3YMHHA Y BOJIi, COJIOI-
I1a 3a TJII0KO03Y i 3BUYaiHU IyKop (caxapoay).
®pyxrosa dopmyaa GPPYKTO3U Taka cama, IO ¥ TJIIOKO-
CeH 1206 3u, — C¢H,,04. OgHAK MOJIEKYJIH IUX CIIOJYK
MaloTh pisHy OyzmoBy. I'Tfokosa i ¢pykTosa —
CTPYKTYPHI i3oMepu. ¥ MoJIeKyJIi PPYKTO3U Kap-
GoHinpHa rpyma ,C=0 cmosiydeHa i3 gBOMa pis-
HUMU 3aJIUITKAMU:

Hna moaerynaum (PPyKTO3U, AK i TJIIOKO3U,
XapakTepHa MUKJivHaA popMa.

JoO0yBaHHA MOHOCaxapuaiB. ['roko3y i hpyK-
TO3y H00YyBaiOTh, 3AiHICHIOIOUN T'iAPOJIi3 IPUPOL-
HUX PEUOBUH — KPOXMAJIO, IIYKPY, IIeJTI0J03MU.

BioJjioriune 3HaYeHHA i BUKOPHMCTAHHA MOHO-
caxapumiB. I[Ipu okuCHeHHI IJIIOK031 BUILIAETHCA
HeoOXimHA mys oprauiamy emeprid. {10 cmoayky
BUKOPUCTOBYIOTh YV MEIUIIMHI AK JIETKO3aCBOIO-
BaHUHN 1 KaJoOpiHWUI HOPOAYKT NPU CepIeBii
HeIOCTaTHOCTi, ()i3sMUYHOMY BUCHA’KEHHi; BOHA
BXOJIUTHh OO0 CKJIAAYy KPOBO3aMiHHUX pimuH. I3
TJIIOKO3U Y IIPOMUCJIOBOCTI TOOYBaIOTH acKOpOi-
HOBY Kucjaory (Biramin C), KaJabIiii TJIIOKO-
HaT. PPYKTO3y 3aCTOCOBYIOTH Y JIIKYBAJIbHOMY
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XapuyBaHHi; BOHaA J00pe 3aCBOIOETHCS OpPTaHia-
moM. I'yrroro3y i (PyKTO3y BUKOPUCTOBYIOTH Y
XapUOBi# ITPOMMCJIOBOCTI.

BUCHOBKMH

ByraeBogun — HalnmommpeHilri B mpupozi opra-
HiUHI CHOJNYKH, $Ki YTBOPIOIOTBCS BHACJIITIOK
dorocunresy. Ix saransna popmyna — C,(H,0),,.

ByraeBoau momisiaioTh HA MOHOCAXAPUTU, TUCA-
xapuau i mogxicaxapuau. HaliBaskanBimmmu MOHO-
caxapugaMmu € TiaKo3a i ¢gpykrosa. Moiseryau
IIMX CIOJIYK MOKYTh IepedyBaTH y BigkpuTiii Ta
IUKJIiYHIN hopMax.

I'mroko3a i ppykTOo3a — KpucTadiuHi peyoBUHH,
Jxo0pe po3UuMHHI y BOdi, cooaki Ha cmak. I'1roko3a
BCTYIIa€ B pPeakIfil OKMCHeHHs A, BiTHOBJIEeHHS, OPO-
TiHHS.

Monocaxapuau 100yBarOTh TiIPOJIi30M IIPUPOI-
HUX peuoBuH. ['1I0K03Y i PPYKTO3y 3aCTOCOBYIOTH y
XapPYOBiii MPOMUCIOBOCTi, MeTUIIUHi, OPTaHIYHOMY
CUHTe3i.

243. §Ki cnonyku Ha3wnBaloTb ByrneBogamu?

244. Cknap Monekyn MypawwuHoro anbjaerigy CH,O i OuTOBOI KMCNOTH
CH4COOH Bignosigae 3arancHin dopmyni Byrnesogis C,(H,0),,. Yu
MOHa BBaaTu Lii Cnofyku Byrnesogamu? HYomy?

245. AKUMK XIMIYHUMK peaKLuiiMU MOXXHa BUSABUTU B MONEKYSI MIOKO3U:

a) rigpoKCubHI rpynu;
0) anbaerigHy rpyny?

246. O64McniTb MacoBi 4aCTKM €NeMeHTIB Y MOHocaxapuii (apabiHo3i)
CSHlOOS'

247. Y dKi Mmaci Boan NoTpi6HO po34nHUTK 50 I MMoKo3H, 1Wo6 BUroTOBK-
TM PO3YMH i3 MACcOBOIO YaCTKOIO LiET peyoBUHU 25 %7?

248. O64MCNiTb Macu PO3YMHIB MOKO3M 3 ii MAacoBUMM 4acTKamu 5 i
25 %, wo HeobxigHi ana npurotyBaHHsa 200 r 10 %-ro po3yunHy Ui€ei
CMONyKMU.
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249. fka maca cpibna yTBOPIOETbCS MPWU OKUCHEHHI 0,4 MONb NIOKO3M
Ha4/IMWKOM aMOHia4HOro po34mnHy apreHTym(l) okeunay?

250. fAKkui 06’eM BYrneKUCNoro rasy (H. y.) BUAiNUTLCS Npu NOBHOMY nepe-
TBOpPEHHI 90 I rIOKO3KU Ha CNKUPT Nig Yac 6podiHHA?

251. Y pesynbraTti MOJIOYHOKUCNIOro 6pOoAiHHS MOKO3KM yTBOpUMaoca 3,6 1
MOJIOYHOI KMCNoTW i 3anuwmnocb 8,4 r rmoKo3n. O64ucnitb Bia-
HOCHWW BUXig KUCNOTH.

gﬂ AONMUTIINBUX \

Pu6o3a i pesokcupu6osa

Pu6osa CsH,,05 i fe3okcnpubo3a CsH,,0, € BarKIMBUMU MOHOCaxa-
puaamMu. 3anulliKK LUMKNIYHKUX GOPM iX MOJIEKYNT BXOAATb OO CKaaay
MOJIEKYST PUBOHYKIIETHOBUX | €30KCUPUBOHYKIIETHOBUX KUCIOT.

Monekyna Ae30KCMPUBO3KN MICTUTb Ha oAMH aToM OKCUreHy MeHLue,
HiXX MOneKyna pubo3u; y Hil 3aMiCTb FiAPOKCHUIbHOI rpynu 6ina apyroro
atoma Kap6oHy nepebyBae atom ligporexy:

H\é//o H\é//o
H2C—-0H H2C—H
H—3(!)—OH H—3C|—OH
H—“(::—OH H—“(:D—OH

5CH,OH 5CH,0H
pu6o3a [1e30KcMpub0o3a

(3BepHiTb yBary: ckiag Monekynu aesoxkcmpuéosn CsH,,0, He Bignosi-
[Jae 3aranbHin dopmyni ByrneBogis.)
\Ll,i MOHOCaxapuan CXOXi 3a BNaCTMBOCTAMM i3 [IIOKO3010. )

9 Ancaxapuaun. Caxapo3sa

MaTepian naparpada 1onomoxe BaMm:

» [is3HaTUCs MPO CMOMYKK, AKi Ha3MBalOTb AUcaxapu-
namu;
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> 3’AcyBaTtu cKnaj i 6y10BY MOSIEKY/IN Caxapo3u;

» npuragatv BNacTMBOCTI caxaposau;

> NOBTOPUTKU BiZOMOCTI NPO AO06YBaHHS | 3aCTOCYBaH-
HS caxaposu.

Hucaxapumgu. Y pOCIMHHOMY i TBapUHHOMY
CBiTi TpamiAOTHCSA BYTJIEBOAMU, 3arajbHa Ha3Ba
AKUX — Oucaxapudu. Ilig yac rigposisy Takmx
BYTJIEBOJIIB i3 KOXKHOI MOJIEKYJIM YTBOPIOIOTHCA
IBi MOJIEKYJII MOHOCaXapuIy.

NucaxapugaMu Ha3WBAIOTh BYTJIEBOAH, MOJEKYJIN TKUX
CKJIAIAIOThCA i3 TBOX 3aJIMIIKIB MOJIEKYJI OHOT0 a0o pis-
HUX MOHOCAXaPUIiB.

Oucaxapumgu Jo naiiBa)KJMBIMNX AucaxapujiiB HajlexaTb
C,oH0044 caxaposa, JaKTosa i MasbTo3a. BoHIM MaloTh ogHA-
KoBY Ximiuny popmyay C,,H,,0;; i € isomepamu.

I3 caxapos3ow Bu nOKJIagHO O3HAWOMUJINUCA B
9 kaaci. [0 peuoBuHY 3a3BrUYali HA3UBAIOTH ITYK-
pom. HaiibisnbIlle caxapo3u B I[YKPOBOMY OYPAKY
i MyKpoBi#i TpocTuHI (MacoBa YacTKa CIIOJIYKHU B
mux pocamHax moxke caratu 20 %). Caxaposa
TaKOXK € B JINCTi 1 cOKax gepeB, GPPYKTiB, OBOUiB.

Jaxmosa (MOJOYHUM I[YKOP) MiCTUThCA B
moJioni (kopoB’siuomy — 4—5 % 3a macoio,
sKimouomy — 5—8 %), MosiouHiit cuposarTiri.
et nucaxapun Maiiske BTPUYL MEHIII COJIOOKUIH,
HiK caxaposa.

Manvmosa (cosIonoBUii IYKOP) HasABHA B IPO-
pociux 3epHax sSuMeHio (coJiomi), opramismax
TBApUH. 3a COJIOJKUM CMAKOM TPOXU IIOCTY-
MMAaEThCS caxaposi.

VY npomy maparpadi posrassHyTo 0yI0BY MOJIe-
KyJX caxapos3W i BJIACTHUBOCTI ITiel CIIOJYKH.
Marepian nmpo JaxKTo3y i MaJabTO3y PO3MIIIIEHO
mig pyopuKoio «IJid JOIUTIUBUX » .

Caxaposa. Kosxxuuii i3 Bac 3Hae, 1110 caxaposa €
KPUCTAJiYHOIO PEYOBUHOIO, MAa€ COJOAKUUI CMaK
i mobpe po3UMHAETHCA y BOAi. Po3umHHICTH
IMyKPYy 3 MiABUIIEHHAM TeMIOepaTypud iCTOTHO
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3pocTae. SIKIOo mysKe KOHIIEHTPOBAHUI rapAdni
po3urH (IIYKPOBUI CHPOII) OXOJIOOZUTHU, TO BiH
cTae nepecnueHUM. KpucranmuKku 1yKpy moYmHa-
IOTh 3’ABJATHCA B HBOMY He OJpasy, a uepes
3HAUHUUN MIPOMIiKOK Yacy (BijomMo, IO BapeHHA
iHOZi «3aIlyKPYETHC» ).

IIpu HarpiBaHHI IIyKOP ILIABUTHCS 1 MOUYMHAE
IIOCTYIOBO PO3KJamaTucA. Po3miaB IyKpy Ipu
OXOJIOKEHHI TepeTBOPIOETHCA HA KapaMeab —
CKJIOMOAIOHY CYMiIll PEUOBUH, KA PO3UNHSIETH-

Cs Y BOJi.
Caxapo3a — BaKJIUBUU XapUOBUIl IPOAYKT,
SIKUH JIETKO 3aCBOIOETHCA OPraHiZaMoM.
Caxaposa Bymosa wmoaekyau. MoieKkyaa caxaposu
Ci.H5,0 C;,H,,0,; cKIIamaeThCA i3 3aIUIIKIB ITUKJIIUHUX

dopM MOJIEKYJI TJIIOKO3U i (PPYKTO3H.

YTBOPEHHSI MOJIEKY/IN caxapo3n MOXKHA ySIBUTH
SIK pe3ynbTaT BiglwenaeHHss MONEeKY/n BOAHU Bij
ABOX MOJIEKY/1 — [JIIOKO3U (a-¢popma) i ppyKTO3mn
(B-popma) — 3a paxyHOK ofgHi€i rigpoKcuibHOi
rpynu KOXXKHOi MOIeKy/n:

6 CH,0H
6o y (OHOH
4(|)/’1' \CI) 2(|3/0\(|25
[\OH H /i~o\H HO;
HO “e——c? ¢c—Cc/, CH20H
i | I3 r4' 6
H OH
3aJ/IMLIOK 3aJ/INLLIOK
MOJIEKY/IN [TIIOKO3U MOJIEKY/IN PPYKTO3U

XimiuHi BJIaCTUBOCTI. ¥YUacTh caXxaposu B Ximiy-
HUX peakIligxX 3yMOBJIEHA 0COOJIUBOCTAMU OYIOBU
i1 MOJIEKYJ TN — HAABHICTIO IBOX ITUKJIIUHUX (hpar-
MEHTIiB, a TAKOK KiJIbKOX TiIPOKCUIBHUX I'PYII.

Pearuyisn 2idponiszy. Caxaposa, Ha BiAMiHYy Bix
MOHOCaXapuaiB, mixg mieio (epmenTiB abo 3a
HarpiBaHHS i3 CMJIbHUMY HEOPTAHIYHUMU KHUCJI0-
TaMu 3a3Hae rigpouidy. Ilpu mpomy i3 KoKHOI
MOJIEKYJIN TVCaXapUAy YTBOPIOIOTHCA MOJIEKYJIA
TJIIOKO03U i MOJIeKyJa (PPYKTO3U:

k a6o t, H,SO,
caxaposa + Boja ———— [1l0KO3a + ppyKTO3a.
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Peaxyii 3a ywacmio 2i0poxKcunvHux zpyn.
OCKiIBKM B MOJIEKYJII caxXapo3”W MiCTAThCA
TiAPOKCUJIbHI IPYyIIX, CIIOJIYKA BCTYIIA€ B peak-
1ii, xapakTepHi s 6araToATOMHHX CIIMPTiB.
Caxaposa B3aemogie 3 rizpoxcugamu Kaibiiio,
Kynpymy(II) 3 yTBOpeHHAM CIIOJYyK, 3arajbHa
Has3Ba AKUX — caxapaTu.

NIABOPATOPHWM AOCIA N 16

PeakKuis caxapo3su
3 Kynpym(ll) rigpokcupgom

VY npobipKy HamuiTe 1 MJI pO3UMHY HATPi#l rigpoKcuny i mobaBTe
4—5 xpamneap posumny Kynpym(II) cyawsdary. o yTBOpeHOTrO
ocany Kynpym(II) rizporcuny monuiiTe 1—2 MJI BOJHOTO PO3UNHY
HyKpy i mepemimraiite cymini. I1o comocrepiraere?

Harpifite mobyTtuii po3umH n0 KUNiHHA. UM yTBOPIOETHCH
Kynpym(I) okcuzg?

3pobiTh BUCHOBOK IIO0 IIOAI0HOCTI caxapos3u 40 0araToaToOMHIX
CIIMPTiB, a TAKOK 3JaTHOCTI CIIOJIYKU BUABJIATU BiTHOBHI BilacTu-
BOCTi.

OxucHnennsa. Ha Bigminy Bif riroKos3u caxapo-
3a He € BiTHOBHUKOM. BoHa He fae peakIlii «cpi6-
HOTO a3epkajsia» ¥ He BimuoBaoe Kympym(Il)
riTpokcumy, IO CBiIUUTH HPO BiICYTHICTH ajb-
IerigHol rpymnu B il MOJIEKYJIi.

IloBHe OKUCHEHHS OpPraHiuHOI PEUOBUHU Bif-
OyBaeTbcA mpu ii ropiuHi. Ilykop ymaeTbes mifg-
MaJnuTU, AKII0 HAa HOT0 TPYAOUYKY IOIEepPeIHBO
macunatu Tpoxu xpom(IIl) okcumy abo momesry
Big murapku. (¥ momesi mictaTbes couti JliTiro,
110, AK i xpom(III) okcum, € KaTasizaTopamu i€l
peakiiii.)

Pearyia dezidpamayii. KoHneHTpOBaHA CyJIb-
daTHa KuCJI0Ta, MAalOUYX BOAOBiIOMPHI BIaCTUBO-
cTi, o6Byrioe caxaposdy (mais. 88). Cmpoilrena
cxeMa IIbOT0 IIePeTBOPEHHS:

CyoH,,0,, 12501(K0M4) 4 9¢ 4 11H,0.
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Hoo6yBanus. Caxapo3y BUPOOJIAIOTH
Yy BeJUWKiA KiJIBKOCTiI i3 IIyYKPOBOTO

H,SO, (KoHL.) OypAKy i mykposoi tpoctunu. IIpo Te,
¢ AK 3AIMCHIOIOTH IeH ITpollec Ha 3aBO-
—_-—i max, imgoca B 9 wiaaci. IIpomwuty

1 CTPYKKY IIYKPOBOT'O OYPAKY 00p0o06JIs-
IOTH rapsuo0io Bojxoio. [{lobpe po3uuHHI
ﬁ PedvoBMHU, Y TOMY UMCJi I caxaposa,
= IepexoiATh Y PO3UuH, a inmi (6inku,
KPOXMaJb) 3aJINIIAIOThCA Y KJIITHHAX
pocamuu. Ilicada IpOro mO PO3UUHY
Man. 88. I00aBIAIOTH CycIleH3ito BamHa. KaibIiii rigpok-
ﬂ,;;:)@pamum CHUJl pearye 3 OpraHiYHUMU KUCJIOTAMMU, iHIITNMUI
PEYOBUHAMY 3 YTBOPEHHAM MaJOPO3UNHHUX CIIO-
JYK, a caxapo3y NepeTBOPIOE Ha PO3UMHHUN
KaJbIliti caxapar. [ooyTuii podunH QiJIbTPYyIOTh i
IPOIyCKAIOTh Y HBOTO BYTIJVIEKUCJUN Tra3, AKUNA
pearye 3 KaJbIlill caxapaToM i 3aJUIITKOM BaITHA.
IIponykTn mux peakitiii — caxaposa i1 ocajs Kajab-
it xapooHary. PosumH caxaposu (PiIbTPyOTh,
IOZATKOBO OUMINYIOTH i BUIIAPIOIOTH. I3 HBOTO
KPpHUCTATiIByeThCA ITYKOP.
VYKpaiHa € oqHUM i3 HAWOIIBIIINX BUPOOHUKIB
IYyKPYy y cBiTi. ¥ Hamii#i xpaiHi mpaiioe moHap
100 myxpoBux 3aBofAiB. O0cAr ix mpomyKIrii
IIOPOKY CTAHOBUTH Bix 1,5 mo 2 MJH T.
3acrocyBanna. Caxaposa — BaKJIWBUII Xap-
yoBUU TpoAyKT. Kpim Toro, i3 miel cmosyrm
iHOAi BUPOOJAIOTH COUPT, NeAKi MOBEpXHEBO-aK-
TUBHI PEYOBUHU.

LyKop

Jducaxapuagm — BYTJIE€BOOU, MOJEKYJIU STKUX
CKJIAJAaI0ThCA i3 ABOX OJHAKOBUX ab0 pizHHX
3aJIMIIKIiB MOJIEKYJI MOHOcaxapunais. Jlo nucaxapu-
miB HaJIe:KATh caxaposa, JaKTo3a i MaJIbT03a; BOHU
MaTs hopmyay C,,H,,04, i € is3omepamu.

Caxapo3sa, a0 3BU4alHUI I[YKOp, — 0ijia Kpuc-
TaJlivyHA PEYOBHMHA i3 COJIOOKUM CMAKOM, SIKa d00-
pe po3umHAEThCA y Boai. MoJgekynra caxaposu
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CKJIATA€ETHhCA i3 3AJUIIKIB MOJEKYJ TJIIOKO3HU i
(ppykTOo3u (B HUKJIIYHUX (popMax).

3a meBHMX yMOB caxapo3a 3a3Ha€ TiapoJisy,
IIePEeTBOPIIYNCH HA III0KO03Y i (DPYKTO3Y, B3aEMO-
i€ 3 rigpoxcumaMu MesTIKMX MeTaJiuyHUX eJieMeH-
TiB, a mpu HarpiBaHHi poskaamaerbca. Caxaposa
He BUABJISIE BiTHOBHUX BJIACTUBOCTEI.

IIykop moO0yBarOTh i3 IMPUPOTHOI CHPOBUHU Y
BeJHUKiil KinpKkocTi. Moro BUKOPHCTOBYIOTH SIK Xap-
YOBMIl MPOAYKT, A00ABISAIOTH y KOHIUTEPCHKI
BUPOOU. I3 YKpYy BUPOOIAIOTH YACTUHY CIIUPTY.

252. [1o KOi rpynu BYrIEBOAIB HaNeXuTb caxapo3a?
253. 3ictaBTe caxapoasy i MoKo3y 3a GiIBUYHUMM | XIMIYNHUMW BACTUBOCTAMM.

254. Hanuuwitb XiMi4Hi piBHAHHSA, SKi BiANOBIAalOTb TAKUM NEPETBOPEH-
HAM, | BKaXKiTb YMOBM nepeobiry peakuin:

Ccaxapo3a — MKOo3a — €TaHOo/.

255. 3a matepianamu [HTepHeTy abo iHWUMK gxepenamu iHpopmadlii nig-
roTynTe CTUCNE MOBIAOMJIEHHS MPO BUAW LYKPY, SKi HaaxoaaTb A0
TOProBeibHOI MEPEXI.

256. 064ncnitb MacoBy YacTKy Kap6oHy y BONOromMy LyKpi, KO MacoBa
YyacTKa BOAM B HbOMY CTaHOBUTb 5 %.

257. 9Ky macy caxaposu NoTpibHo po34mHuTK Yy 350 ma Boau, Wo6 Maco-
Ba YacCTKa caxapo3u Y po34uHi ctaHoBuNa 12,5 %?

258. FKi Macu LyKpy i HOro BOAHOrO PO34MHY 3 MacoBoto YacTkolo 10 %
NOTPiI6HO 3MiwaTH, Wwob BurotoBmutH 200 I 20 %-ro po34nHy?

259. Tig 4ac rigponisy gesikoi macu caxapo3u yTBopunacs yaBidi MeHLwwa
Maca [oKo3n. O64YMCniTb BIAHOCHUI BUXIi[ [TTIOKO3W.

(. )

[N ONUTAUBUX

Manbro3a i nakto3a

Manbto3a i nakto3a — KpUCTanivyHi pPeyoBWMHMU, CONOAKI Ha CMakK.
ManbTo3a 106pe PO34YUHAETLCS Y BO/i, @ N1aKTO03a € ManoOpPO34MHHOIO. Lli
Aucaxapuau MaloTb TaKi cami dopmynu, Wwo v caxaposda, — C;,H,504;.
MoneKyna ManbTo31 MICTUTb 3a/IMLLKKW ABOX MOSIEKYS IMIOKO3K, a MoJe-
@a NaKTO3M — 3alULWKKU MONEKYN ranaKkTo3u i MIoKOo3u: /
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CH,0H CH,OH CHOH & H i
‘ I | |
(*.3'/' o\, g/' \OH HO/ 0\9\9—? OH
OH OH oH OH
HIO\é I/LOJ\ I/l \ /H a-TI0Ko3a
| | |
H  OH H OH H OH
o-TNIKO3a o-rJTIKO3a B-ranaKTosa

MaJibTO3a NaKTO03a
Mpw rigponisi LmMX BYrneBOLiB YTBOPIOIOTLCA BiAMNOBIAHI MOHOCaxapuau:
ManbTo3a + BoAa — ri0K03a;
NaKto3a + Boja —> IM0Ko3a + ranakrosa.

Ha BigMiHy Bif MONEKynu caxaposu LUKIiYHi GOpMHU MONEKYN Masb-
TO3W | JTAaKTO3M 3AaTHi NepeTBOploBaTUCA Ha BIAKPUTI GOpMHU, SKi
MICTATb anbaerigHy rpyny (masn. 89). ToMy mansTo3a i NaKTo3a OKUCHIO-
loTbCs cnonykamu ApreHtymy i Kynpymy(ll) 4o BignoBigHUX KUCOT.

CH,OH CH2OH

—OH
g/l \H I/H //O
Hé\QH /LOJ \OH & 1/ oH Man. 89.

(P | Bigkputa dopma
H OH H OH MONEKyNu MankTo3un

JlakTO3y BUAINAIOTH i3 MOJIOYHOI CMPOBATKK, @ MasibTO3y 406YBalOTh,
3iINCHIOKOYU TiAPONI3 KpOXMarsio.

J1aKTO3y BMKOPWUCTOBYIOTb Y AMTAYOMY XapyyBaHHi. Ha BigMiHy Big
iHWKX OMcaxapuaiB BOHa HerirpocKoniyHa M ToMy Cnyrye HamnoBHIOBa-
4yeM Npu BUFOTOBEHHI NIKIB Y BUMISAI MOPOLLKIB i nirynok. Mansto3a €
KOMMOHEHTOM MOXMBHUX CyMilleN y MiKpob6ionoril. j

NMonicaxapugm.
Kpoxmanb i uenonosa

Martepian naparpada gonomoxke Bam:
> oTpUMaTH HOBY iHpOPMAaLLito NMPOo nosicaxapuam;
> 3’'acyBaTi 6y40BY MOJIEKY/T KPOXMAJIIO i LENON03H;
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> npuragati BNacTUBOCTI KPOXMaso i Lientonosu,
cdhepm ix 3acTocyBaHHS.

IMonicaxapumu. Cepen ycix opraniuumx pedo-
BUH, AKi € B mpupomi, HaibinbIne (3a Macor)
noaicaxapudis.

IMoxicaxapumamMu HAa3UBAKOTH BYTJIEBOIM, MOJICKYJIN SKHUX
CKJIQIaIOThCA i3 0araThox 3aJUIIKIB MOJIEKYJ MOHOCaXa-
pungis'.

HatiBaskausimumu noJjicaxapuzaMmy € Kpox-
manv i yenronosa. I1i mpuponHi mosrimepn MarTh
Ilonicaxapuagun  ommHakoBy saraiabHy GQopmyay (CgH;,05),, ame
(CgH,05), 3HAUYEHHS 1 [JIs KOMKHOI CIOJIYyKHU I1epe0yBaioTh y
IIeBHOMY YMCJIOBOMY iHTepBaJIi.
Kpoxmauasb. I3 1ieto peyoBUHOIO BU 03HAOMU-
aucsa B 9 Kjaci i 3HaeTe, 1110 BOHA YTBOPIOETHCS B
Kpoxmais JaucTi i crebaax POCIAMH YHACJHiZOK IIPOIlecy
(C¢H(05), doToCcUHTE3Y:
6CO, + 6H,0 2> C;H,,04 + 60,;
nCgH,,04 > (CsH,,0;), + nH,0.
Kpoxmanp HaKOIMYyeThCA B 3epHAX, HaCimHi,
6ynb0ax Ta KopinHi pocau. Moro MacoBa uacTka
B Kapromiai carae 25 %, mmmeHumyHOMY OOPOIII-
Hi — 75 %, puci — 80 %.

Kpoxmanb HaseXuTh 10 TaK 3BAHUX
pe3epBHUX MoOJIicaxapUIiB POCJIUH.
Bin «mocrauae» eHepriro POoCIMHHUM
KJIITMHAM i CIyTye OJid HuX «OyIiBesb-
HUM» Marepiasom. Ilpu samouyBaHHiL
3epHUHH Bif0yBaeThCA TiApoJi3 Kpox-
MaJIl0 3 YTBOPEHHAM BOJOPO3YMHHUX
BYTJIEBOJiB, HEOOX1THUX IJIA il Ipopo-
CTaHHS i PO3BUTKY POCJIUHU.

Kpoxmanib cKJIagaeTbcsa i3 OysKe

a’l ::‘I’IO?I?(.M IPiOHUX OKPYIJIMX YaCTOUYOK 0isioro
KapTONAsSiHOrO KPOXmario koabopy (maz. 90). Ilpu posTupanHi
(ay»xe 36inblUEHO) MOro maJbIlAMHU BiZUyBaeThCS JIETKe

! KinbKicTh TAKUX BaJIMIIKIB MOKe CATATH KiTbKOX THCAY.
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MOCKPUIIYBAaHHS BHACJIJOK B3a€MHO-
ro TepTs uvacTouok (3epeH). Kpox-
MaJIb HEe Ma€ 3amnaxy i cMaky, He po3-
UYNHAETLCA B XOJOIHINX Boxi, a B
TeILJIifl YTBOPIOE KOJIOITHUHN PO3UUH
(KpoxMaIbLHUI KJIercTep).

Crknad i 6ydosa monerxyn. Kpox-
MaJib € CYMIIINII0 ABOX IIoJIicaxapu-

Man. 91. OiB — aminos3u U aMiloneKmumny.
Byaosa MosieKyn aminosu (a) Awmijioza MicTUTBCA BCcepeguHi 3epeH
i aminonekTuHy (6) KPOXMAJIIO, aMiJIOIeKTHH — y iX 060-

JOHKAX. AMIJIONEKTUHY B KpoxXMaJIi
B KismbKka pasiB OisbIie, Hixk amimosu. MoJsekry-
JU TUX CIOJYK CKJIAJAIThCA 13 3aJUIMIKIB
MUKJIYHIX MOJEKYJ TJIIOKO3MW, AOBTI JIAHITIOTH
AKX 3aKpyueHi B cuipaJi (mai. 91). Moaexkyiu
aMiJIONIeKTUHY 3HAYHO AOBII, HiK amimosu, i
MalOTh PO3Tay:KeHHs.

Amino3a po3UMHSAETHCA Y BOAL 3 YTBOPEHHAM
KOJIOITHOTO PO3YNHY, aMiJIONeKTHUH € HePO3UNH-
HuM. [Ipu 1o6aBAAHHI 10 KPOXMAaJIIO TEILIOI BOAU
00O0JIOHKHU HOT0 3epeH PYHHYIOTHCS, aMijosa
IepexXOoJUTh Y PO3UNH, a AMiJIONIEKTUH JIUIIIe Ha-
OpsAKae.

NNABOPATOPHWM JOCNIA N2 17
BigHowWweHHA Kpoxmarsnio o BoAu

Hacunre B 1pobipky Tpoxu Kpoxmasiio (1o BiH Jeanb MOKPUB il
IHO), mobaBTe 4 MJI Boau i mepemimiaiiTe cymitn. Y po3UnHAETHCA
KPOXMAaJIb Y XOJOIHiN Bogi?

O0eperkHO, CTPYIIYIOUM CYMiIll, HArpiiite BMmicT mpobipKu 10
kuminaa. CrocrepiraiiTe YTBOPeHHSA KOJIOIZHOTO PO3YUHY (KPOX-
MaJILHOTO KJIeHCcTepy).

ITomicTiTh TPOOIPKY B CKJIAHKY 3 XOJIOAHOIO BOJOIO IJIS 0XOJIO-
IPKEeHHA KJencrepy.

VmicT npobipKu 36epeskiTh A8 HACTYIIHOTO JOCTiLY.

Ximiuni enacmueocmi. Ilpu HarpiBaHHI KpoX-
MaJib, Ha BiIMiHYy BiZl caxaposu, He ILIaBUThCH, a
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poskaanaeTsea. llell cKIamHWIT TPoOIeC 3aBep-
ITYE€THCA OOBYTJIIOBAHHAM PEUOBUHM.

Ilix miero pepMmeHTIB a60 IIpU HAarpiBaHHI 3 PO3-
0aBJIEHMMHU HEOPraHiuYHMMHN KHCJIOTaMU Bif0y-
BA€ETHCA 2i0POJi3 KPOXMAJIIO:

k a6o t, H,SO,
KpoxmMasib + Boja — > I1l0KO3a.

P SamuirniTe cxemy rifposisy KpoXMaJrio, BUKO-
pucraBmy XiMiuHi (h)OPMYJIU CIIOTYK.

Kpoxmasb moTpaiisie B OpraHisMu JIOAUHU i
TBapUH i3 Ixero. Moro rigposis mounHaeThCA B
POTOBiI MOPOKHUHI (3a ydyacTio hepMeHTy ami-
Jasy) i 3aBepUIyeETHCA B KUCJIOMY CEPEeTOBUIITL
IITYHKA.

Tigponi3 kpoxmasio BigbyBa€TbCS B Ki/lbKa CTa-
ain:
Kpoxmasib —> IeKCTPUHN —> MaJlbTO3a —> O-I71I0K03a.

lMpoAyKTM 4aCTKOBOro po3wenieHHs Kpoxma-
N — peketpuHn (C4H x05),, — MalTb MeHLy
MOJIEKYNISIPHY Macy, HiXK Kpoxmasib, JoO6pe PO3YUH-
Hi 'y Bogi i TOMYy neriue 3acBOIOTbCSI OPraHi3MoM.
BoHM yTBOPIOIOTLCA MPU CMaXKeHHi KapTonii, Kpyn,
BUNiKaHHI xni6a. Cymil npoAyKTiB rigposni3y Kpox-
MaJllo — AEeKCTPUHIB, Ma/IbTO3M i [JIIOKO3M — Ha3u-
BalTb NaToKolo. Ii BUKOPUCTOBYIOTb y Xap4oBiii
npPoOMUCI0BOCTI.

Pearuisa 3 itodom. SIKIO B KOJOIZHUNA PO3UNH
KPOXMAaJio JOOABUTH PO3UMNH HOAY, TO i1oT0 Oype
3a0apBJeHHS 3MIiHUTBCA Ha TeMHO-cuHE. [Ipum
HarpiBauui 7o 100 °C mei KoJip 3sHUKAaeE, a Ipu
OXOJIOMKEHHI 3’ ABJAEThCA 3HOBY. 3a3HAUUMO,
10 AuUcaxapuayd i MoOHOcaxapuau Ha oA He
IiIOTh.

JeKCTpUHU rno-pisHOMy 3MiHIOITb 3a6apB/I€HHS
PO34YUHY Hogy. 3anexxHo Bif AOBXUHU MOJIEKYN
nonicaxapupgiB BOHO MO)Ke 6yYTHU Bif CUHbOIo [0
4epPBOHO-6YPOro abo >XOBTOro.

212

MpaBo ans 6e3onnaTHOro po3MilleHHs MigpyYHMKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITY | Hayku YkpaiHu http://mon.gov.ua/ Ta I[HCTUTYT MoaepHi3aLii 3micTy ocBiTU https://imzo.gov.ua



NABOPATOPHWI AOCNIA N2 18
BnactuBocTi Kpoxmasnto

PosgimiTs BmicT mpolbipku i3 momepemsHBOrO MOCIHiAy Ha ABi
YaCTUHMU.

Ho omHiel yacTMHM KOJIOITHOTO PO3UMHY A00aBTe OJHY KPAaILJIio
onguoi Hacrosuku. Illo cmocrepiraere? Harpiiite pizuuHy 10
kuminaa. Yu smiHerbea 1i 3abapBienHa? OXoJogiTh MPoOipKy.
Sxoro xoabopy HaOyBae piguaa?

Ho napyroi yacTuHM PO3UMHY KPOXMAaJIIO0 100aBTe CBijKOOCaIKe-
Huit xynpym(II) rigpoxcun. Unu «posumHAETLCA» Il ocan y pigu-
Hi? Harpitite cymim. Yu OKUCHIOETHCA KPOXMAaJb CIIOJYKOIO
Kynpymy(1I)?

3anumnriTe yci crmocTepekeHHs i 3po0iTh BUCHOBKH.

Hobysanna. Kpoxmans o06yBaoTh y IPOMUC-
JIOBOCTi IIepeBa’KHO i3 KapTOILIi ¥ KYKypyI3Wu.
CupoBUHY HOAPiOHIOIOTH, O0OPOOJAITH XOJIOM-
HOIO BOZOIO, IKA «BIMUBA€E» 3epHA KPOXMAJIIO. IX
BigminsaoTh BifcToBaHHAM abo IMeHTPUPYTry-
BaHHAM.

3acmocyeanna. Kpoxmans — BaKJIUBUI Xap-
YOBUU IMIPOAYKT. BiH € cupoBUHOIO 11 HOOyBaH-
HS TJIIOKO3W, AEKCTPUHIB, ITATOKU, €TUJIOBOTO
ciiupry. Moro TaKo:x BUKOPHCTOBYIOTH IIPU BUTO-
TOBJIEHHI marepy, TeKCTUJI, JeIKUX IJIacTMAac,
y moairpadii, roMaIraboMy T'OCIIOIapPCTBi.

IMearomo3a — «OymiBesbHUII» MaTepiaa poc-
auH. I3 1miei peyoBMHU YTBOpPEHi O00OJOHKU KJIi-
TuH. Ha#ibinbIle 1e0103u B 0aBoBHi (i1 BMicT y
HaciHHI pocauHN cTaHOBUTH 95—98 %), JbOHI,
pisHOMAaHITHUX POCIUHHUX BOJOKHAX. [lepeBuHAa
B cepeguboMy Ha 50 % CKJIama€ThCS 13 11eII0I031.
Ileit ByrsieBom € i B XapuyoBUX IIPOAYKTAX —
OoporirHi I BUpobax i3 HHOro, Kpymax, a TaKOXK
oBouax. [lesro103a, K i KPOXMaJIb, YTBOPIOETHCA
B POCJIMHAX IIiJf yac )OTOCUHTESY.

Cxnad i 6ydoea monexyn. Monekynu IieJio-
JI031 MO0y ZOBaHI i3 3aMUINIKIB MUKIIUYHIX MOJIe-
KyJ TJIOKO3W i €, Ha BiAMiHY Big MOJEKyJ
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aMiJIOMEKTUHY, HEPOSTANYXKEHUMU. Y KOKHOMY
3aJIUINKY MOJIEKYJU TJIIOKO3U MIiCTUTBCSA TPU
OH-rpymnu. Tomy opMyTy IIe/II0J03W B XiMiuHIX
PiBHAHHAX iHOAI 3aTIMCYIOTH TaK:

Henromoza ,OH
C¢H,0,-OH 60 [C¢H,0,(OH);] .
(C6H1005),, ST 0H | a6o [C¢H;0,(OH);],
abo n
[C¢H-02(0H);], Mixx riIpOKCUILHUMHU IPyIIaMy Pi3HUX MOJIe-

KyJ IIeJI0J03YW BUHUKAIOTHL BOJHEBi 3B’A3KWH,
3aBIAKU AKUM HUTKOMIOAiI0HI MOJIEKYJIU MOKYTh
ob6’egHyBaTHCA y BOJIOKHa. llenioso3a wmae
BOJIOKHUCTY OYIOBY B JIbOHi, 0aBOBHI.

Bnacmueocmi. Hucra 1esio03a HEPO3UNHHA
Yy BOZi II OpraHiuyHMX PO3UMHHUKAX, ajie PO3UM-
HeThCId B aMoHiauHomy posumHi Kympym(II)
rizpokcuny. I3 11b0T0 PO3UYMHY BOHA OCAMIKYETH-
cA TIpu [00aBIAAHHI KUCJIOTH.

Ilenton03a He 3MiHIOE 3a0apBJiIeHHS MOy B
MOT0 PO3UMHi, PO3KJIAAAETHCA KOHIIEHTPOBAHOO
cyabdaTHOIO KHcaoToo (Maj. 92).

T'idponiz. Baaemois 1Mesr0/103u 3 BOJIO0 Bi0y-
Ba€eThCA JIUIIe 3a HarpiBaHHSA 1 HAABHOCTL CUJIb-
HOl KucJyiotu. IIporiec € crymiHUuacTuM i 3aBepIry-
€ThCA YTBOPEHHAM TJIIOKO3M:

(CeH ,,05), + nH,0 45 nCeH, ,04.
T'niokosy, 110 mo0yBaloTh TaKUM CIIOCOOOM,
BUKODPHMCTOBYIOTh AK CUDOBUHY IJIA BUPOOHUII-
TBa TEXHIYHOTO EeTUJIOBOTO cmuptTy (#ioro Iie
Ha3WBAIOTh I'iIPOJIiBHUM).

OxHuM i3 KiHIEBUX IIPOAYKTIB
rigposizy IIeq0J0o3um MOKe OyTu
metaH. [leit mpomec (memanose 6po-
0JiHHsA) BimOyBaeThCcA 3a yU4acTIO 0CO0-
JIuBUX OarTepiii, AKi MmepepodATh
pemTKY PoOCJAWMH Ha OHI BomoMim. Y
pesyJjabTaTi 3 O00JiT BHUALIAETHCA
«OoJIOTHHI» Tas.

Pearxuyii ecmepugirkayii. Ilpu Baae-

Man. 92. MOJil I1e/II0JI03M i3 CYMIIIIIITI0 KOHIIeH-
PesynbraTt noTpanfisiHHa Ha K . .
CEPBETKY KOHLLEHTPOBaHOI TPOBAHMUX HiTpaTHOI i cyabdaTHOI
cynbdaTHOi KUCNOTH KHCJIOT YTBOPIOIOTHCA €CTePU — MOHO-
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"iTpomneaionosza [CeH,0,(0OH),ONO,],, muniTpO-
menawiosa [CcH,0,(OH)(ONO,),], i TpuHiTpOIIE-
aionosa [CgH,0,(ONO,);],. TpuniTpomentonsosa €
BUOYXOBOIO PEUYOBHHOIO (TpuBiasbHa HasBa —
MipoKCMIiH); i BUKOPUCTOBYIOTD JIJISI BUPOOHUIIT-
Ba 6e3IMMHOT0 IIOPOXY.

HaBoaumo piBHAHHSA peaKIlil yTBOpeHHS OJHO-
TO 3 ecTepiB:

LOH _0-NO,
CGH702_ OH + nHON02 - CGH702_O_OH + TLHZO, -‘:160
“OH |, “O-OH |,
[CcH,0,(0H);], + nHNO3; — [C¢H,0,(0OH),ONO,], + nH,O0.

LeJIFJI03a MOHOHITPOIIEJI0I03a

P CriaamiTs piBHAHHS peakIilii yTBOPEHHS TPU-
HiTPOIIEJI0JIO3 1.

BaxuBi B IPaKTUYHOMY acCIeKTi TaKOX
ecTepu IeJI0J03U I OIITOBOI KUCJIOTHU.
Hiamerar [C;H,0,(OH)(OCOCH,),], i Tpu-
anerar [C4H,0,(0OCOCH;);], € Buxigaummn
peduoBHMHAMU y BUPOOHUIITBI ameTaTHOTO
BOJIOKHA.

OxrucHenna. llenronosa npu mignaaoBaH-
Hi ropuTthb (Maia. 93).

P HanwuimiTe piBHAHHS peakIilii ropias
IIeJII0JIOBH.

Man. 93.
ropiHHg BaTU HOBHe OKHNCHEHHSA IIEeJI0JI031 (I[O BYI‘JIeRI/ICJIO'

ro rasy i Boau) TaKko:K BifIOyBaeTbCA 3a y4ACTIO
neaxkux Mikpooprauismis. Ile aysxe moBisbHMI
mporec. 3aBOAKU HOMY IPUPOLA «BJaCHUMU
cujJaMmu» MO30YBAETHCSA BEJIUUYE3HUX PEIITOK
JIePEeBUHMU.

Tepmiunuii po3xaad. Ilpu HarpiBamHi 6e3
IOCTYIly IIOBiTpA IeJII0JI03a PO3KJIALAETHCA.
Cepen mpoaykTiB ii poskJgamy — ByIJelb (Tak
3BaHe JiepeBHe BYTiJisd), BOASAHA IIapa, MeTaHoJ,
OI[TOBa KHUCJIOTA. BifnmoBigumii mpoiec 3ifcHIO-
IOTH y IIPOMMCJIOBOCTI; 110T0 Ha3Ba — cyxa Iiepe-
TOHKA JePEeBUHU.
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Man. 94.

Bupo6u i3
Leniono3un: Bara,
CTOJIOBi cCepBeTKMn
i dinbTpyBanbHUM
nanip

3acmocysanns. PisnomaniTHuii namnip, Kap-
TOH, TKAHUHU, JIAKU, eMaJi, meaodaH, BOJIOK-
Ha — Yyce Ile BUPOOJAITH i3 IeJI0JI03U
(maax. 94). ToxoBHUM [KepeioM IIeJI0J03U €
mepeBuHa. JdacTuHy BiAgxomiB gepeBooOpoOHOI
IPOMMCJIOBOCTI MiAZalOThL CyXill IeperoHili Ha
XiMiuHUX 3aBOmaX.

BUCHOBKMHU

ITonicaxapuam — BYrieBOaH, MOJEKYJIH AKHX
CKJATAIOThCA i3 6araTbOX 3aJUIIKIB MOJEKYJI
mMoHocaxapugis. Halipaskausimumu moaxicaxapu-
JaMH € KPOXMAaJhb i 1ejroso3a. Bonu MmaroTh ogHa-
koBy dopmyay (CgH,(05),. ¥ ixHiXx mMoaerymax
CIIOJIYY€eHi OTUH 3 OMHUM 3aJUIIKY MOJIEKYJI I'JII0-
K03 (B MuUKJivuHii popmi).

Kpoxmanap MicTuThCA B 3epHAX, 0yJIBL0aX, KOPiH-
Hi JTesIKHX POCJHMH, a i3 I[EII0JI03M CKJIATAIThCS
000JIOHKM POCIUHHUX KJIiTHH.

Kpoxmaap yTBOPIOE 3 BOOIO KOJIOITHUI PO3YNH.
IIpu itoro 3minryBaHHi 3 pO3UYMHOM Oy BUHUKAE
TeMHO-CUHE 3a0apBJIeHHS; Ile — AKiCHA peakiia
Ha KpoxMaJb. Ilenromo3a y Boqi He po3UnHAETHC i
3 ii0I0M He pearye.

ITomicaxapuau 3a MeBHUX YMOB 3a3HAIOTH IiIpo-
aisy, KiHIIeBUM HPOAYKTOM SAKOr0 € IJIKO03a.
ITemromo3a BeTymae B peakirii ecrepudikairii.

Kpoxmaap BUKOPHUCTOBYIOTH II€PEBaKHO B Xap-
yoBili mpoMucIaOBOCTi. I3 1METI0I03M BUPOOIAIOTH
mamip, BOJIOKHA, iHIIi MaTepiadu i peyoBUHHU.
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260. Yomy Kpoxmanb i Lentoio3y 3apaxoByoTb 40 Nnosicaxapuais?
261. Ulo cninbHoro 1 BigMiHHOMO B 6yA0BiI MOMEKY/T KPOXMaso i LIeNto1o3n?

262. YoMy KpoxMmasb i Llentono3a He BigHOBNOW0OTL apreHTym(l) okeuay B
aMOHia4HOMY PO3YUHI?

263. Hanuuwitb piBHAHHA peaKLif, 3a J0NOMOro AKX MOXKHaA 3AiNCHUTH
TaKi NepeTBOPeHHA: Lenono3a — rMoKo3a — eTaHon — eTuo-
BWIM ecTep OLUTOBOI KUCOTH.

264. fky macy eTaHONy MOXHa Ao6yTh 3 1 T KapTonli, B SKi MacoBa 4YacT-
Ka Kpoxmasnio AOpiBHIOE 25 %, SKLWO 3arajibHi BTpaTtM Ha BMUPOO-
HMUTBI cTaHoBNATbL 20 %7?

265. O64ncniTb Macy KMCHIO, ika Hadinwna B NOBITPSA 3 POC/IMH, AKILLO B
Hux ytBopunoca 100 T nonicaxapuais.

(. )

ANna JONUTINBKUX

byaoBa MoneKyn aminosu, aMiIoNeKTUHY Ta LLeo03u

Bam yxe BigoMO, WO Kpoxmasb € CyMillLIO ABOX nojaicaxapuiiB —
amino3un (niHinHoi B6yaoBKM) W aMinoNeKTUHY (po3ranyeHoi 6yaoBMu).
Monekynu 060X CMONyK CKIaAalTbCa 3 BENMKOI KiIbKOCTI 3anuLLKIB
MONEKYN rNtoKo3n B a-dopmi. CTPYKTYypHY dopmyny TaKoi MONEKyIu
MOXHa OTpMMaTK, CMnoslyyatouM MONEKYM [IOKO3W 3a PaxyHOK Bif-
LenNeHHss MOIEKYN BOAMK:

CH,OH CH,OH CH,OH
c— c— c—
g N g N, g o\
(\OH ¢ + OH |]|/C|> \QH H/(I: e
HO No——¢70H__ HO[NS——470H_ HOPNe——¢70H
H  OH H  OH H oM
CH,OH CH,OH CH,OH
| |
C— c—o0 c—
SO L CIS 1 CHR s
oH H oH H oH H 20-
HONE ¢/ O N O NG o
|

I T I T
H OH H OH |, H OH

Y MoOneKyni uentono3n cnoayyeHi OauH 3 OAHWM 3aNULIKU MONEKyn
rMIOKO3K B B-dopMi. CTPyKTYpHY hOpMyNly MONEKYU LibOro nonicaxapuay

@BOAMMO aHanoriyHo: j
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( CH OH (IZHQOH (IIHQOH \

—_ C_
./H TOOH TR BT OO
AN R o R I S
o\¢ S HONEL_A/HL HONGC &K
OH H o OH H o OH
CHQOH CH,OH CH,OH
g N2 \l\ /'_0\‘?H
ar BoweolcCH e+ (n+ DM,
HO\é (’;/H \ é/' \(':—é/l
OH H OH Jn B OH

l‘lepBOHVIM KOJIbOpOM BUAineHo OH-rpynu, Wo € B KOXXHOMY 3a/IULLKY
MOJIEKYNINM TNOKO3K. 3a yyacTio uux rpyn BigbyBatoTbCs peakuii
LLeNtoN1031 3 YTBOPEHHAM ii aLeTaTHMUX i HITpaTHUX ecTepiB.

nikoreH

Mnikoren®, a6o TBapUHHUI Kpoxmasb, Mic-
TUTbCS B YCiX KNiTUHAxX TBaApWH i NIOAWHM,
Hacamnepeq y nedidui, m’sa3ax. BiH BUKOHYE B
OpraHi3mi pesepBHy GYHKLIIO (AK Kpoxmaib y
pocnuHax). [MiKoreH BUSIBNEHO TaKOX y [ae-
AKMX BGaKTepisx, BULKUX rpubax.

Monekyna rnikoreHy nobygoBaHa i3 3anuiu-
KiB MONEKyN a-I0KO3K, ale MiCTUTb iX 3Ha4YHO
Ginblue, HiXX MONEKyna aMinoneKkT1Hy. BoHa €
OyXKe posranyxeHoto (Man. 95). 3a notpebu
Bi HEl B OopraHiami flerko «BiALLenoTbCa»
MOJIEKYNU [MIOKO3U (3aBAAKN pepMeHTaTUBHO-
MYy Fiaponiay). HaanuwoK rokoau B opraiami ~ Man. 95.

JIOANHM nepeTBopr_oeTbCH Ha rnikoreH 3a y4a- rsjmgf;“;o"e“y""
CTIO FOPMOHY iHCY/iHY.

[nikoreH — 6innin amopdHMA MOPOLLOK. Ha BigMiHy Bia Kpoxmanto BiH
[106pe PO3YMHAETLCA Yy BOAi, YTBOPIOKYN KOMOIAHWMM PO3YMH, i cnonyda-
€TbCS 3 BiNKamu. 13 Mo10M a€ YepBOHE 3abapBEHHS PI3HMX BIATIHKIB, L0
3HUKAE Mia Yac HarpiBaHHS | 3'ABASETLCS MPU OXONOMKEHHI. 3a iHLWKUMHK
BM1IACTUBOCTAMM [NIKOreH nodibHun 0 Kpoxmanto. MNpu Moro KMCNoTHOMY
rigponi3i cnovaTKy YTBOPKOTLCHA AEKCTPUHM, MOTIM — ManbTo3a i FJ'I}OKO@

! HasBa mOXOJUTH Bij rpenpkux ciaiB glykys — comomkwuii i genos —
TIOXO/I’KeHHA.
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Y3araibHEeHHS 3HaHb
NPO OKCUreHOBMICHI
OopraHi4yHi cnonyku

MarTtepian naparpada gonomoxxe BaMm:

> MOBTOPUTH KnacudiKaLilo OKCUreHOBMICHMX opra-
HIYHWX CMONYK;

» npuragati 0co6IMBOCTI i30Mepii LUX CMONYK;

> 06IpyHTYBaTH iX HANBaXMBILLI BAaCTUBOCTI.

BuBuarouu okcureHoBMicHi opraHiuHi cmosy-
KW, BU IEPEKOHAJIVCSA B TOMY, 1110 BOHU Pi3HATH-
cs MixK co0010 0iJIBIIIOI0 Mipoi0, HisK BYTJIEBOM-
Hi. BigmMiHHOCTI OXOILITIOIOTHL cKJax i OymoBY
MOJIEKYJI IIUX CIIOJYK, a TAKOK XiMiuHi BaacTu-
BOCTi.

Y upomy naparpadi 3i6paHo rojsosHe i3 BuBue-
HOTO BaMM Marepiaay. 30KpeMa, 3rajaHoO IIPO
BaXKJINBlI KJacU OKCUT€HOBMICHUX OpPTaHiuUHUX
CIIOJIYK, 1X i3oMepiio, y3arajbHEeHO XiMiuHi BJa-
CTUBOCTI.

Kaacudikanis. Mosekyau 6araTbox OKcure-
HOBMICHUX OPraHiYHUX CIOJYK CKJIAZAITbCA i3
BYTJIEBOMHEBUX BAJUINKIB i (pyHKIiOHAIBHUX
IpPyI aToMiB. ¥ KOKHINA QYHKITIOHAJTBHIN I'PYi €
onuH abo gBa aromu OKCUTeHY.

» HassiTe Bimomi BamM (QYHKIiOHAJABbHI Irpymnu
aToMiB i 300pasiTh iX CTPYKTYpPHI (hopmyan.

3a HaABHICTIO Tiel ym iHIIOl PYyHKIiOHAIBHOL
rpynu abo KiJIBKOX PISHUX TPyI Yy MOJEKYJIi
OKCUTEeHOBMICHI OpTraHiuHi CIOJIYKHU IIOIIAIOTH
Ha KJacu (tabi. 6). Koxuuii xaac o6’emgHye
HoIi0HI 3a CKJIaIOM CIIOJYKHU, AKi piBHATHCS JOB-
JKMHOIO ¥ 0CO0JIMBOCTAMU Oym0BU KapOOHOBOTO
JIQHITIOTA MOJIEKYJI.
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Tabruusa 6

Hdeaki k1acu OKCUT€HOBMiCHUX OPTaHIYHUX CIOJYK

HasBa kixacy| 3araasHa ®opmyna cnoayku | CucremaTuuHa
CIIOJIYK ¢opmyaa Ha3Ba
Cmprn | p_ o CH,OH Meranon
(omHOATOMHI)
(0] (0]
Asnbperinn R_C/<H CH3—C/<H Eranans
Kap6osuosi /0 ,0 Eranosa
KHCJIOTHA R C\O—H CHj C\O—H KHcIoTa
Ecrepnu R—C//O CH —C//O MeTtuneranoar
P \O-R’ §“\0O-CH,

Monexryna penony C¢H;OH micTuth Taky camy
GyHKIiOHATBbHY I'PYITY, 110 ¥ MOJIEKYJIa CIIUPTY,
ajle 1A rpyna cmojydeHa 3 aromom KapOony
OeH3eHOBOTO Kijbila (BiH mepeOyBae y craHi
sp’-ri6puausanii). @eHOJ He 3apPaxoOBYIOTH 0
CIIUPTiB.

Yumaao OKCUTEHOBMICHUX OPraHidYHUX CIIO-
JIYK TPAIJIAE€ThCSA B IPUPOi, HAIPUKJIAL KUPH,
ByrsieBonu. Kpoxmasb i 1mestmo3a — TPUPOIHI
BHCOKOMOJIEKYJIAPHI CIIOTYKH.

P Ilo AKUX KJIaciB HAJIEXKATDb CIIOJIYKH i3 hopmy-
aamu C;HgO i C3HO,?

Isomepia. CTpykTypHa idomepisa OKCUTeHO-
BMIiCHUX CIIOJIYK 3YMOBJIEHA PiBHMM PO3MiIlleH-
HAM (QYHKIiOHAJIBbHUX T'PYyH Yy MOJIeKyJax i pis-
HOIO OyI0BOIO KapOOHOBUX JIAHITIOTiB.

P HanuiriTs cTPpYKTYpPHi (hopMyIu MOJIEKYJT i30-
mepHux kucaor C,HyCOOH i naiite Ha3Bu crmo-
JYKaM.

I3oMepu OKCUTEHOBMiCHUX CITOJNIYK MOMKYTD Ha-
JeXKaTu o pisHuX KJaciB. IIpukiragm MmiskKIaco-
BOI i3omepii: eranon C,H,OH i numeTunosuii eTep
CH;0CH;, eranoBa kucsora CH;COOH i meTuio-
Buit ecrep mypamunoi kuciaoru HCOOCH;.

220

MpaBo ans 6e3onnaTHOro po3MilleHHs MigpyYHMKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITY | Hayku YkpaiHu http://mon.gov.ua/ Ta I[HCTUTYT MoaepHi3aLii 3micTy ocBiTU https://imzo.gov.ua



SKLO OKCUreHOBMiCHa croJlyka € HeHacu4de-
MOXJ/IUBICTb Pi3HOro PO3Mily€HHSI KpaTHUX 3B’s13-
KiB y Kap60OHOBOMY /NaHLi03i, @ B pa3i HassBHOCTI
noABIMHOIro 3B’I3Ky — L€ M 3a PaxyHOK uMcC- i
TpaHc-i3omepiB.

®izuuni BractuBocti. 14 OKCUTE€HOBMiCHUX
OpPraHiuyHUX CIIOJNIYK, AK i IJId ByTJIeBOOHIB, iCHY€E
BioMa BaM 3aKOHOMipHiCTB: 3i 30iIbIIEHHAM
MOJIEKYJIAPDHUX Mac TeMIlepaTypu! IIJIaBJIeHHS i
KWUOiHHA CIOJYK y KOMXHOMY T'OMOJIOTiUHOMY
PALY 3POCTAIOTh.

Y MoJieKkyJiIaX CIUPTIB i KapOOHOBUX KMCJIOT
MicTaATbCA rigpokcuabHi rpymnu. Ili rpynm arto-
MiB 6epyTh yYacThb B YTBOPEHHI BOIHEBUX 3B’ A3-
KiB Mik Mosexkyysamu. ToMy TeMIepaTypu IjaaB-
JIeHHS 1 KUTiHHSA COUPTiB Ta KapOOHOBUX KUCJIOT
3HAYHO BUIIi, Hi’K BiATIOBiIHMX BYTJI€BOIHIB.

YHacIiI0K YTBOPEeHHA BOAHEBUX 3B’ A3KiB MiK
MOJIeKYJIAMU BOAHU i CIUPTY ab0 KMCJIOTH YNMAJIO
CHOUPTIB i KUCJOT po3umHAEThCA y Bomi (imozmi
HeoOMesKxeHO) .

Ximiuni BaactuBocrti. PyHKITIOHATBHI TPynn
B MOJIEKYJIaX OKCUTE€HOBMICHUX CIIOJIYK BHU3HA-
YaloTh 1X XapaKTepHi XxiMiuHi BJIacTHBOCTI.

Ho crkmany (GYyHKIiOHAIBHUX TIPYI BXOIATH
aTOMHU eJIEKTPOHETaTUBHOTO ejieMeHTa OKCUTERY.
I1i aTomu 3MiITyI0Th 10 cebe eIeKTPOHHY I'YCTUHY
KOBAJIEHTHUX 3B’ A3KiB i CIPUYMHSIOTH 1X MTOJIAP-
HicTh y (YHKI[IOHANBHIA rpymi. ByriaeBomHesi
3aJIVIITKY, HABIIAKW, € MPAKTUYHO HETIOJIAPHUMMA.
PisHi vacTuHM MOJIEKYJI OKCUT€eHOBMiCHUX Opra-
HiYHUX CHOJIYK 3a3HAIOTh BBAEMHOTO BILJINBY.

Kucnomui énacmueocmi. MoJjeKyan CIHP-
TiB, (peHOJIY i KaPOOHOBUX KUCJIOT MiCTATH OLHY
abo kinpka OH-rpyn. KucioTHi BiacTUBOCTI cmo-
JYK 3ajieskaTh BiJ TOro, SKOK Mipoio cHiJbHAa
eJIeKTPOHHA IIapa B MiAPOKCUJIbHIN I'pyIri 3amilre-
Ha no aroma OKcHUTreHy, TOOTO HACKiJIBbKYU IIOJIAP-
HuM € 38’130k O—H.

! Bumgi crupru i Buimi KapGoHOBI KMCIOTH Y BOAL TPAKTUYHO HEPOSUMHHI.
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Cnupmu He nitoTh Ha iHAMKaTopu. BoHu Hara-
IYIOTh KWCJIOTH JIUIINE TUM, IO B3a€EMOTIIOTH 3
AKTUBHUMU METaJaMU.

IToaBa KHCJIIOTHUX BJIaCTUBOCTEN y (eroary
3yMOBJIeHa BIIIMBOM OEH3€HOBOTO KiJbIld Ha
rizpokcuabHy Tpyny. HacTwuHa e€JeKTPOHHOI
TYCTUHU TepexXoauTh Bim aroma OKcHTeHY a0
T-eJIEKTPOHHOI cucTeMu Kinbiia. ATrom OKcUreny
KOMIIEHCY€E TaKy BTPATy CUJIBHIIIINM 3MiIlleHHAM
y cBiit 0ik cmisbHOI 3 aTomoMm lifmporeny eJsex-
tporHOI mapu (C4H;—0<«H). Tomy denour, Ha Bif-
MiHy BiJl cnupTiB, pearye 3 Jyramu.

KucnorHi BiacTHMBOCTI KapOOHOBUX Kucaom
BUABJIAIOTHCA HaUOiabim moBHO. AToMm OKcwure-
HY, cmoyiyueHuii 3 aromoM KapOoHY mOaBiiiHUM
3B’A3KOM, iCTOTHO 3MiIlye 10 cebe eJIeKTPOHHY
TYCTUHY BCi€l MOJIEKYJIN:

A

R—>C

3B’a30xk O—H crae HaCTiIBKH IOJSPHUM, IIIO
KapOOHOBiI KMCJIOTH AUCOIiIOIOTH V BOAHUX PO3-
ypHaxX i 3MiHIOIOTH 3a0apBJjeHHSA iHAWKATOPIiB.
Bonwu pearyors He TiTbKU 3 MeTaJIaMH4 i JIyramu,
a M 3 OCHOBHUMHU OKCHIAMM, HEPO3UNHHUMU
OCHOBaMU, AeIKUMU COJIAMU.

Kap6oHOBi KMCI0TH CHUIBHIINIL 3a KapOOHATHY
KIUCJIOTY, ajie HabaraTo cJjabImmi 3a HiTpaTHy abo
cyJabparuy (cxema 8).

Cxema 8
3MiHA KMCJIOTHUX BJIACTUBOCTEN OKCUT€HOBMIiCHUX CITOJIYK
OH
H,SO, > CH;COOH > H,CO;>
cynbdaTtHa ouToBa Kap6oHaTHa d¢eHon

Kucnorta Kucnorta KuUcnota

Peaxyii 2idponisy. I3 peakniamMu 1150ro TUITY
BU BIepPIlle 03HAMOMUJINCH ITiJ] YaCc BUBUEHHS BJIa-
CTHUBOCTEe Mujaa. PO3umHAIOUYNCH V BOMi, MUJIO
YaCTKOBO pearye 3 Hel0 3 YTBOPEHHAM CJaa0Kol
KapOoHOBOI KHCJI0TH i cuabHOI ocHOBH (c. 182).
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AmnajoriyHo rigposisyiors iHII cosi Kap6oHO-
BUX KHCJIOT:
CH;COONa + HOH 2 CH;COOH + NaOH,

CH,COO™ + Na* + HOH 2 CH,COOH + Na' + OH,
CH,COO™ + HOH 2 CH,COOH + OH .

Vouu OH y posumHi cosi MOKHA BUABUTH 3a
JIOIIOMOTrOI0 iHAMKaTopa.

Tigpousia ecrepiB (y TomMy uwmecai — KupiB) i
BYTIJIEBOAIB BimOyBaeThcdA iHakie. IIpogykramu
peaxiIiiii ecTepiB i3 BoJOIO € BiAmOBigHI cnupTH i
KICJOTH, a PeaKIliil 3a yuacTio Au- i moJjicaxapu-
IiB — MOHOCaXapuiu.

P fxi crolyKM yTBOPIOIOTHCA Mif Yyac Tifgposisy
IMYKPY, KPOXMAaJ0?

Peaxyii okucnenna i 6i0H08eHHA. [I7151 OKCH-
TEHOBMIiCHUX CIIOJIYK XapaKTepHi peakIrili oxuc-
HEeHH#, Wi Yac AKWUX CIOJYKHU OLHOTO KJAcy
IIePeTBOPIOIOTHCS HA CIIOJYKHU 1HIIIOTO KJacy:

cnupm — anvoezid —> KapOOHO8aA KUCJIOMA.

IlepeTBOpEeHHS COUPTY Ha aJbAeTil MOKHA PO3-
MJIALATA K BTPATy MOJIEKYJOKI CHUPTY IBOX
atoMmiB I'izporeny

C,H.0H ~2H cH,CcHO,
a aJpIerily Ha KHCJIOTY — SK IPUETHAHHSA 0
oro mosieKyau aroma OKcuUreny:

CH,CHO °l; cH,COO0H.
P fKi crIOIyKY OKMCHIOIOTH CIUPTH, aabAerign?

Iz axpgeriny moskHa mob0yTu coupt. Ile —
peaxiiis BiTHOBJIEHHS:

CH,cHO 281, ¢, H.0H.
Bona BimOyBaeThcs, HaOpUKJIaL, IPU B3aeMOIil
aJbIeriy 3 BOJHEM.

Peaxyii 0ezidpamayii xapaKkTepHi IS CIIONYK,
MoJeKyau axux MictaTb OH-rpymnu. YHacaizok
BiIleIJIeHHs BOAM BiJl COUPTY YTBOPIOETHCA
anKeH abo erep.
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Crnonyku 3 KilbKoMa 0gHaKoBUMU PYHKLiOHa/1b-
HUMM rpynamMu nogi6Hi 3a XiMmiaHUMKU B1aCTUBOCTSI-
MW [0 CrOoNyK, ¥ MOJIEKy/lax IKUX € ofHa Taka
rpyna. binbLlicTb peakuii 3a ix y4acTio Big6yBa€Tb-
csl B KiflbKa ctajgin. Tak, guKkap6oHoBa KucaoTta
HOOC-COOH (wjaBneBa) pearye 3 nyramMu 3 yTBO-
PEHHSIM HE Ti/lbKMU CePEAHIX, @ i KUC/TUX COJIEN.

XimiuHi BJIaCTMBOCTI Ta MeTOAU HOOYBaHHSA
HAaCHUYEHNX OKCHUI€HOBMICHHMX CIIOJYK y3arajb-
HeHO B JJodamky (c. 322—328).

OKCUTreHOBMIiCHI OpraHiuHi CIONYKHM MicTATH y
MOJIeKyJIaX Pi3Hi (PyHKIioHAJ BbHI Ipymu aToOMiB.
3ane:xHo Bim HasgBHOCTI Tiel um iHmoOI QyHKIiO-
HAJBHOI TPYNM CHOJYKHU IOJiJSIOTH HA KJIACHU
CIIMPTIiB, aJBAETiIiB, KAPOOHOBUX KUCJOT TA iH.

I3omepiss OKCUTE€HOBMICHUX OPTraHIYHUX CIOJIYK
3yMOBJIEHA Pi3HUM pO3MilIeHHAM (PYyHKIiOHAB-
HUX TPYN y MOJIEKyJIaX i pi3HOI0 0yI0BOIO KapOOHO-
BHUX JIAHI[IOTIB.

Ha ¢isuuni BIJacTHBOCTi OKCUT€HOBMiCHHUX CIIO-
JYK BILIMBAIOTHh MOB:KMHA KapOOHOBOTO JIAHIIOTA
MOJIEKYJI, a TAKOK MOKJIUBICTh YTBOPEHHA HUMU
BOJHEBUX 3B’A3KiB.

HasBHicTs Ti€l un iHIIOT (DyHKI[IOHAIHHOIL TPymH
B MOJIEKYJIaX 3YMOBJIIOE XapaKTepHi XimiuHi BJa-
CTHBOCTI CIIOJIYK JAHOTO KJIacy.

266. 3HanaiTb BiANOBIAHICTb | MOSACHITL CBiN BMOGIp.

Cnonyka TemnepaTypa KuniHHs, °C
1) eTaH; a) +78;

2) eTaHon, 6) —89;

3) eTaHanb; B) +118;

4) eTaHOBa KUCNOTa; r) +20.
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267. 9K CcKnagalTb CUCTEMATUYHI HA3BWM CMWPTIB, anbAerifiB, KUCOT,

ecTepiB?
268. HasBiTb CMoONyKW, fKi MaloTb HaBedeHi HUK4Ye GOPMYSK, i BKaXiTb
i3omepu:
a) CH;—CH,—-CH,-0H; r) CH3—CH2—CH2—C</(I_)|:
6) CH3—CH2—C<’3; A) CHy~CH-CHz;
OH
B) CH3;—CH,—COOH,; e) CH;—0-CH,—-CHa.
r) CH3—(I3H—C<’8H;
CHs
269. Cknafitb dopmynu:
a) aumeTtunnponaH-1-ony; 1) 2-6poMONpPONaHoOBOI KNCOTH;
6) 2,3-guxnoponponax-1-ony; €) eTMN0BOro ectepy MacnsHoi
B) 4-xopodeHony; KUCNOTH;
r) 2,4-0MMeTUNNEHTaHan!o; €) Kanblin nanbmitary.

) MarHin etaHoary;
270. Hanuwite No oAHOMY PIBHSHHIO peaKLi 3a3HavyeHux TUMIB 3a yva-
CTIO OKCUTEHOBMICHWX OpraHiYHMX CNoNyK:

a) ropiHHg; r) gerigpartauis;
0) 3aMillLleHHS; [1) ranoreHyBaHHs;
B) NPUELHAHHS; €) HITpyBaHHS;
) OKUCHEHHS; €) rigponis.
271. JonuuwiTb CXEMW peaKLin i NepeTBopiTh iX Ha XiMiYHI PiIBHAHHS:
a) CH50H + C3H;OH — ... r) C,7H33COOH + Hy, — ...
HCOOH + MgCO3 — ... CgHs0H + ... > C5HsONa + ...
6)... » COT + H,0 r) CH,0H + C3H,COOH — ...
CH,OH
CHs-CH~CZ0 +Ha .. O 600 +H,0
CH,OH
B) CHS_qH_CI:H2 + HBr — ... ﬂ.) C12H22011 +H,0— ...
CHs; OH ,OH
o oe > CHy~CH-CH; + . {C6H70218ﬂ F2nHONO =
ONa "

272. CKknagitb PiBHAHHSA peaKLin, 3a JONOMOrol SKUX MOXHa 3AiNCHUTH
TaKi NepeTBOpPEHHS:
a) CH, » C,H, - CH3CHO — C,H50H — C,H5Br — C4H,;
6) CH;0H — CH5Cl - C,Hg —» C,HsCl - C,H;0H — CH;COOH —
— CH;COONa — CH,.
273. 3anuuwiTb CXeMy NEPETBOPEHb, SIKi MOTPIGHO 3A4INCHUTH, OO 106YTH:
a) nponinauetaT i3 eTuneHy; 6) etunbytaHoat i3 1-xJ0pob6yTaHy.
HaBefiTb BiAMNOBIAHI XiMiYHI PIBHAHHS.
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274. 0O64MCNiTb Macy OUTOBOI KUCIIOTH, AKY MOXHa A06yTH i3 66 n aueTu-
NIEHY (H. Y.), SKLLO BiAHOCHWMI BUXi[ KMCNOTK CTaHOBUTbL 60 %.

275. 3miwann 39,2 I po34YnMHy 3 MacOBOK YacTKOW Kanil rigpokcuay
10 % i 90 r po34MHY HaMMPOCTILLIOT BOXOCHOBHOT KAPBOHOBOT KMC0-
TM 3 MacCOBOI 4YacTKOW Cronykun 5 %. o6yt po34mH BUMNapuUu
pocyxa. KU AKICHUI | KiNbKICHMIM cKknag (Y MacoBKMX YacTKax) TBep-
[Oro 3anuuKy?

(. )

ANa AONUTANBUX

BcTtaHoBNEeHHA 6yA0BU MOMEKYNT OpraHiYyHUX CNONyK
CneKTpaJibHUMHU metToaamu

BaxnuBy iHbopMaLlito NPo opraHiyHy CNOAyKy MOXHa oTpumMatu, Oo-
chipKyoum Ti XimivHi BnactnocTi. [TpoTe xiMivHi MeToam He yHiBepcab-
Hi. Hanpuknag, HUMKW 4acTo He BLAETbLCA PO3PI3HUTM roMonorn abo
i3oMepH, WO Hanexatb 40 OAHOr0 Kiacy CnosykK.

IcCHYe HM3Ka Gi3MYHMX METOAIB, AKi AaloTb 3MOry BCTaHOBUTU CKNaf i
6ya0BY MOJIEKYN BiNbLIOCTI OpraHidyHMx cnonyKk. Cepen UMX METOAIB —
CMEKTPOCKOMIiA AAepHOro MarHitHoro pesoHaHcy (AMP) Ta iHdpadvepBo-
Ha (I4) cnektpockonia®. BOHM FPYHTYIOTLCA Ha MOMIMHAHHI PEYOBUHOI
€/1IeKTPOMarHiTHOro BMMPOMIHIOBaHHS B OKPEMMX Aiana3oHax OOBXWH
XBWNb. Pe3ynbTaT peecTpye cneLiaibHun npunaj, aKM1 Buaac Bianosia-
HUM rpadik (MOro Ha3nMBalTb CNEKTPOM) — KPUBY 3 PISKUMW MaKCUMY-
MaMu abo MiHiMymMamu (MikaMu, cmyramu abo curHanamu). Ana gocni-
[XKEHHS 3BMYanHO 6epyTb 1—50 Mr pe4oBUHMN.

Cnektpockonia 9MP, aKa Hagae iHdopmaLito npo atomu igporeHy B
MonekKyni, mae abpesiaTypy NMP (MPOTOHHWIA MarHiTHUM pesoHaHc). Y
cnekTpi NMMP KinbKicTb rpyn nikiB (iHOAI — OKpPeMUX NiKiB) AOPIBHIOE Kifb-
KOCTi pi3HMX BMAiB aToMiB laporeHy B Monekyni. BucoTa nikiB npuéamMsHo
nponopLjinHa KinbKocTi aTtoMiB NgporeHy KoxHoro Buay. Y cnektpi NMMVIP
etaHony CH;CH,OH (man. 96) HasiBHi ABi rpynu NiKiB, @ TaKOX OKPEMWUHM MNiK.
BoHu Bignosigatotb atomam ligporeHy rpyn CH, CH, i OH. Tpyna Hanobinb-
KX MiKiIB HanexuTb atomam [igporeHy MeTUNbHOI rpynu (LMX aTomiB —
TpM), @ HAMMEHLKM NiK — aTtomy [igporeHy rigpPOKCUAbHOI rpynu.

IHWWK TN cnekTpa AMP dikcye cTtaH (oToyeHHs) atoMmiB Kap6oHy B
MOJIEKynax. Y Takomy cnektpi atomu Kap6oHy i3 pPi3HUM OTOYEHHSM

@}OTb cBOI nikx (man. 97). j

! KpiM 1fux MeToiB, HAYKOBI[i BUKOPHUCTOBYIOTE €JIEKTPOHHY CIEKTPO-
CKOIIi0, Mac-CIIEKTPOCKOIIi0.
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CH3—CH,-OH CH;

/ (:)HOH
4%2&

Man. 96. Man. 97.
Cnektp NMMP etaHony Cnekrtp IMP 1-xnoponponaH-2-ony

[Y-cneKTpu AatoTb 3MOry BUSIBUTHM XiMiYHI 3B’A3KM MiXK aTOMaMu, BU-
3HAYUTK IX KPATHICTb, @ TAKOX HAABHICTb TUX YM iHWKX QYHKLIIOHAIbHMX
rpyn y Monekyni. I4-cnektp etaHony (man. 98) MiCTUTb CMyru (Hanpsamne-
Hi JOHM3Y MiKM), WO BignoBsigaoTs 38’a3kaM C—H, C—0 i O—H?.

Man. 98.
I4-cneKkTp eTaHony

3a pe3ynbrataMu CreKTpanbHUX OOCNIIKEHb OPraHivyHOi CnonyKu
MOXHa BiATBOPUTM KapOOHOBWUIM NaHLUOr ii MONIEKYNW, BU3HAYUTU Biara-

Q)KGHH‘FI B HbOMY i GYHKLIIOHaNbHI rpynu. j

MPAKTUYHA POBOTA N2 3
B1UKOHaHHSA eKcnepuMeHTanbHUX 3aBAaHb

V uiit npakTuyHii poboTi BU MaeTe 3AiiCHUTH XiMiuHi mepeTBo-
PEeHHS 3a YYaCTIO OKCUTEHOBMiCHUX OPTaHIUYHMUX CHOJYK i JOBEeCcTHu

! TloxomkeHHA iHITUX CMYT He PO3TJIALAEMO.
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YTBOPEHHS IMEeBHUX IIPOAYKTIB peakIlii, a TakoX pPO3Mi3HATU KiJdb-
Ka CHOJIYK, BUABJAOUN (PYHKI[IOHAJILHI rpynu abo AedKi BiacTu-

BOCTi (HATPpUKJIAJ, POSUNHHICTD y BOJi).

s 0ocnidie He sukopucmosyiime 6cie€l peyosurnu (pPo3LuHny ), a
Oepimb auwe He6eAUKY nopyilo. SaJIUIIOK CTaHe B HAroAi, AKIIO

OJO0BeOEeThCA IIOBTOPUTU €KCIIEPDUMMEHT.

Ilepen BUKOHAHHSAM KOXKHOI'O 3aBIAHHSA BAM HEO0XiJHO BUPIIIIUTH:
e AKi ximiuni peaxirii moTpi6HO 3aificHUTH;

e SIKi peaKTUBU 3HALOO0JISATHCS;
e AKi yMOBHU HEOOXiJHO CTBOPUTH [AJIs Iepebiry KoyKHOI pearirii;
e IO CJIiA y3ATU AJisA 3MiACHEeHHSA peakIlii — peuoBUHY um ii

pO3YUH;

e Uy He 3aIIKOAUTE JOCJiAY HAAJUIIIOK OSHOTO 3 peareHTiB abo K
BiH Oyge 000B’ I3KOBIIM;
e Yy MOTPiOHEe HArpiBaHHA.
s posmisHaBaHHS OKCUTeHOBMICHUX OPTaHIYHUX CIIOJYK BaM
MOJKYTh CTATU B HATOMi BiomocTi, momaHi B Tabauiii 7.

AxicHi peakiii

Tabauus 7

Ha [IesIKi OKCUTE€HOBMIiCHi OpPraHiuHi CIIOIyKH

HaszBa cmonyku Pearent 3oBHiMIHIN e(derT
(KJIacC CIOJIYK)
1 2 3
Coupt CuO 3MiHa KOJIbOpYy
(omHOATOMHIIT) (HarpiBaHHS) TBepPAOl PEUOBUHU
Ha TeMHO-UepBOHUU
(«mimHMUA» ), mOsgBa
HOBOT'O 3amaxy
Coupr (6araro- Cu(OH), YTBOpEHHA CUHBOTO
ATOMHUIT) PO3UUHY
Trinepoar Cu(OH), YTBOpPEeHHA CUHBOTO
PO3UUHY
denON Poguun FeCl, ITosiBa (rianmkoBOTO
3a0apBJIeHHA
Anpgerion Awmoniaunni YTBOpPEHHA
posuun Ag,0 «CpibHOrO A3epKaIa»
Anpperinu Cu(OH), 3MiHa KOJIbOPY
(marpiBaHHA) ocaJly Ha UepBOHUN
MeranoBa Awvoniaunnuii YTBOpeHHA «CpiOHOTO
KHCJIoTa po3umH Ags0 I3epKauga»
MeranoBa Cu(OH), 3MiHa KOJIbOPY Oocamy
KHCJIOTA (marpiBaHHA) Ha YepBOHUM
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1 2 3
EranoBa Poguun FeCl; IlosiBa TeMHO-
KHCJIoTa YepPBOHOTO
(ameraT-ioHn) 3a0apBJIeHHS
T'amokosa Awmoniaunnit YTBOpEeHHA
posuun Ag,0 «cpibHOTO I3epKaIa»
T'mroxosa Cu(OH); (6e3 YTBOpPEHHSA CHUHBOTO
HarpiBaHHA) pO3UYUHY
Tirokosa Cu(OH); 3MiHa KOJIbOPY Oocany
(marpiBaHHA) Ha 4epBOHUH
Kpoxmanb CrnuproBuit ITossBa TeMHO-CUHBOTO
posuuH I, 3a0apBJIEHHA
Bapianr 1

3a60anna 1. BuBUeHHA BJIaCTHBOCTEH €TAHOIY K POSUMHHHKA
(mOpiBHAHHA PO3YMHHOCTI HOAy, HATPIA xXJopuay, JIMMOHHOI

KMCJIOTH 1 caxapos3u y BOJi Ta CIIUPTi).

3aedanns 2. Po3nmisHaBaHHA TBEPAUX PEYOBUH — HATPIil ale-
TaTy, JIUMOHHOI KMCJIOTH, TJIIOK03H (JBOMAa cItocob0amm).

BapianT 2

3a6dannsa 1. 3ailicHeHHA ripPoJIi3y caxapo3u i ToBeIeHHS yTBO-

PEHHA I'TIOKO3H.

3a6d0annsn 2. Po3nmidHaBaHHS PO3YHMHIB rocrogap4yoro MHJa,
OIITOBOI KMCJIOTH i TainepoJy (1BoMa crocobamm).

Ha BUKOHAHHA MPAKTHUYHOI po0OTH, KPiM BiAmOBigHUX opra-

HIiYHUX PEUYOBUH, y BAIlIOMY PO3TOPAMKEHHI € YHiBepcaJ bHi iHU-
KaTopHi mamipii, gucTumaboBaHa BoJa, po3baBiieHa cyJb(daTHa
kucJsora (1 : 1), posuunu ayry i coni Kynpymy(II), HaTpiii xsopus,
a TaKOK HeoOXimHe oOa HaHHA.

IIpogymaiiTe mOCIIiZOBHICThP BUKOHAHHS KOYKHOTO 3aBIaHHS i
CKJIQTITh IIJIaH.

Bamri nii, crmocTepe:keHHs, BUCHOBKY i BiAmmoBigHi ximiuHi piB-
HAHHS 3aIIUIIITL Y TaOJIUITIO:

IlocaigoBHicTh miit ‘ CnocrepeskeHHs ‘ BucnoBku

PiBuanua peakii (peakiriii):

3a80aHuAa 1. ...
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276. 7K eKcnepuMeHTanbHO BIAPISHUTU PO3YMH €TaHOY Bif PO3YMHY:

a) rniuepony; ) ETaHOBOI KUCNOTH;
6) dbeHony; I') [IIOKO3K;
B) €TaHa’lo; [1) caxapos3n?

277. 9K eKcnepuMeHTaNbHO PO3PISHUTU TaKi PEYOBUHMU:
a) caxapoay i roKoay;
6) METAHOBY M €TaHOBY KUC/IOTH;
B) KpOXMaJib i MOKO3Yy?

278. TosicHiTb, YoMy €eTaHon i MMiLepon ropsatb Malxe 6e36apBHUM
nonyMm’sim, a eTMH — KinTaBuUM.
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PoO3aia

HiTporenoBmicHi
OPraHiYHi CIIOJIYKHA

Y mpomMy posmiji HTHUMeTbCS PO OpraHiuHi
CIIOJIYKU, MOJIEKYJIN AKUX MicTaThb aTromu HiTpo-
reny (cxema 9). 3a cBOiM 3HaUEHHAM BOHU TOCi-
IaloTh 0COOJIMBE MicIle cepesi iHIITUX OpraHivHUX
CHOJIYK. 3aBAAKM OiTKaM 3apOAUIOCA KUTTA HA
Hamriyi maaHeri. HykjeinoBi KucyoTru 36epira-
I0OTh 1 BiATBOPIOIOTH TE€HETHWUHY iH(popmaIlliio,
0epyTh yuacTsb y cuHTesi 6inkiB. Kpim mux cmo-
JYK, BU O3HAWMOMUTECSA 3 aMiHAMM i POBIIUPUTE
CBOI BHAHHA IIPO aMiHOKMCJIOTY (3aJIUIIKY IXHIiX
MOJIEKYJI BXOJIATD 0 CKJIaAy OiJMKiB).

Cxema 9
HiTporenoBmicHi opraniuHi cnosxyku
HITPOFEHOBMICHI OPFAHIYHI CNONYKHU
AMiHK AMIHOKKCNOTH Binkun HykneiHoBi Kucnotu

AMiHHM

MarTtepian naparpada gonomMoxxe Bam:

> BiIpI3HATM aMiHW Bif] iHLWIMX OpPraHiYHUX CNONyK;
> [idHaTUCA Npo KnacudikaLilo aMiHiB;
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> 0TpMMaTH BiJOMOCTi MPO i30MEPit0 aMiHiB;
> cKknagati GopMyau i3oMepiB aMmiHiB i HasuBaTH L
CMONYyKMU.

Bisnburicte OpraHivyHUX CHONYK, YTBOPEHUX
TphoMa esiemenTaMu — HKapOouowm, 'izporeHom i
Hitrporenom, HaJeXUTH 00 KJIacy aMiHiE.

AMiHaM¥M Ha3WBAITh NPOAYKTH 3aMillleHHS aTOMIiB
ligporeny B MoJieKyJIli aMOHiaKy Ha BYrJeBOJHEBi 3a-
JIUIIKH.

Kaacugikamia. Aminm xiaacu@ikyoTh 3a
KiJIbKOMa O3HAKaMMU.
3a KinpKicTio aTomis 'igporeny, samiineHux y
mosiekyJsri amoniaky NH; ma ByrieBomHeBi 3a-
JIUIITKY, aMiHU HOA1JIAIOTH HA NepeuHHi (3amilie-
HO oguH aToM l'igporeny), mopurHhi (IBa aToMu)
i mpemunni (yci Tpu aTomu):
I
sH 3 CHj 3CH3 3
NEePBUHHUN aMiH BTOPUHHUN aMiH  TPeTHUHHUN aMiH
MoJsieKyau mepBUHHUX aMiHiB MiCTATH IrpyIry
TepBunHMit aromiB —NH, (aminorpymna), BTOpUHHUX — T'PYITy

amin =NH (imimorpyma). 3arajbpHa (hopmMysa IepBUH-
R—-NH, Hux aminis — R—NH,.

P SanwumriTe 3arajbHi GOPMYyJSHM BTOPUHHUX i
TPEeTUHHUX aMiHiB.

3ajie)KHO Big OymOoBU BYIJIEBOAHEBUX 3aJIMIII-
KiB Ta ocobauBocTeil XiMiuHOTO 3B’SABKY B HUX
POBPiBHAIOTL HACUYCHI, HeHACUYEeHI, UUKAIUHI T
apomamuyHi amMiHU, a cepel BTOPUHHUX i Tpe-
TUHHUX aMiHiB — II1e 1 3MiulaHi:

NH, |
N~cH
CH;-NH, 8

HAaCUYEHU I apoMaTUUHUNL 3mimanuit
aMin amin aMiH
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HasBu. CucremaTruyHa Ha3Ba HACUUEHOTO TIep-
BUHHOIO aMiHy' CKJIafaeThbCA i3 Ha3BU BiAMOBiz-
HOTO ankaHy i cimoBa amin: CH;NH, — meran-
amin, C,H;,NH, — eramamin. ¥ HasBax pemTu
IMepPBUHHUX aMiHiB yKasyoTh HoMep aToma Kap-
00HYy, 3 AKUM cHoJIyuyeHa aminorpymna. I[as mporo
o0uparoTh HaAOBIINI KapOOHOBUU JaHIIOT (70
HbOro Mae OyTu npuenHana rpyna —NH,) i ayme-
pyoTh y HbOMY aTomu. Aromy Kapbony, cmosry-
YeHOMY 3 aMiHOTPYIIOK, HAZAIOTh HaWMEHIINI
HOMED i 3aIUCYIOTH MOTO IIepe CJIOBOM AMiH:

CH,-CH,-CH,~NH,.
nponas-1-amin
3a HaABHOCTI 3aMiCHUKIB iX yKas3ymoTh (3a aada-
BiTOM) Ha ITOYATKY HA3BU CHOJIYKHU:
4 3 2 1
CH3—(|JH —(llH —CH,.
CH; NH,
3-MeTuI0yTaH-2-aMiH
HOna aminiB i3 mpocTuMy 3aMicHIKaMu B MoJIe-
KyJaX YacTO BUKOPHCTOBYIOTH iHIII HasBU. ¥
HUX 3a3HauamTh (B axdaBiTHOMY MTOPAIKY)

Ha3BU BYIJIEBOJHEBUX 3AJIUINKIB, CIIOJIYUEHUX 3
aromom HiTporeny:
CH;—NH, CH;— ITT—CZH5
CH,
MeTHJIaMiH eTUJIAVNMETHIaMiH
Isomepia. [Ina HacmueHux aMmiHiB idomepida
3yMOBJI€HA TAKUMU YNHHUKAMU:
e MiclleM MpUEeAHAHHSA aMiHOTPYIU 10 KapOOHO-
BOTO JIAHITIOTA;
e CKJIAZOM i 0yZ0BOIO BYTJIEBOOHEBUX BAJIUIITKiB;
e KIJIBKiICTIO BYTIJIEBOAHEBUX B3aJUIIKiIB, CIOJY-
yeHuX 3 aromom HiTporeny.

BIMTPABA. BU3Ha41TH KiNbKiCcTb i30MEpPHUX aMiHiB, Wo MaloTb dpopmyny
C;HoN.
Po3B’sa3aHHs
Mounekyiia mepBUHHOrO amMiny MictTuTth aminorpyny —NH,. Buy-
yusiu 3 Gopmyau C;HN 1110 rpymny aTomiB, oTpuMyemMo QOopMyTy

! Cucremarnuni Ha3BM BTOPUHHUX i TDETUHHHUX aMiHiB He PO3TIIAZAEMO.
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ByryieBogHeBoro 3anuinky — C;H,. MoskauBi 1Ba BapiauTH CIosy-
YeHHA 3 HUM aMiHOTPYIIN:

NH,
npomnas-1-amin, a6o npomisamin mpomaH-2-amMiH, abo i3onpomitamin

Moneryna BropmHHOTO aminy mictuTh iminorpynmy —NH-, aka
CcHoJIyueHa 3 IBOMA BYIJVIEBOAHEeBUMH 3anuinkamMu. O4eBUIHO, 110
HuMmu € rpynu aromis CHz;— i C,H;—:

CH;—NH-C,H,.
eTUJIMEeTUIaMiH

Jlerko mifiTu BUCHOBKY, 110 cepex isomepiB i3 popmymnoro C;H N
HaABHUMY IIle 11 TDETUHHUN aMiH:

CH3_N_CH3.
|
CH,

TPUMeTUIaMiH

Or:xe, isSomepHUX amiHiB i3 popmynoio CsH N — votupu.

BUCHOBKMH

Awminn — nmpoxgykTu 3aminenss atomis Iinpore-
HY B MOJIEKYJIi aMOHiaKy Ha BYIJI€BOJHEBi 3aJIMIII-
Ku. Po3pi3HAIOTH NMepBUHHI, BTOPUHHIi, TPEeTHHHI
aMiHM, a TAKOK HACHUYeHi, HeHaCUYeHi, IMUKJIiuHi,
apomMaTuuHi. 3araapHa (popMyJia IEPBUHHUX aMi-
HiB — R—NH,. I'pyny aromie —NH, HasuBaioTts
aMiHOTPYIIOXO.

CucremaTuuHy Ha3By HACHUEHOTO IIEPBUHHOIO
aMiHy CKJIAZaIOTh i3 HA3BM BiIIIOBiTHOTrO aJIKaHy,
HOMepa atoma Kap6oHny, 3 AKUM cHoJydYeHa aMmi-
HOTpyIa, i cjIoBa «aMiH». 3a HasABHOCTi 3aMiCcHU-
KiB Ix 3ammcyroTh 3a axdaBiTOM Ha HOYATKY
HA3BU CHOJYKH. IHIIi Ha3BM aMiHiB MOYMHAKOTHCS
3 Ha3B BYIJIEBOJHEBHUX 3aJHMIIKIB, CIIOJyYeHHUX 3
aromom Hitporeny i po3amimenux B axgaBiTHOMY
MOPAAKY.

CTpyKkTypHa i3oMepia HacCMUeHUX aMiHiB 3yMOB-
JIeHA Pi3HOI0 0YTOBOIO BYIJI€BOTHEBHX 3aJIUIIKIB
Ta iX KiJBKiCTIO B MOJIEKyJaX, a TaKOK MicIleM
NPUETHAHHS aMiHOTPYIHM T0 KapOOHOBOrO JIaH-
ora.
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2

279. 4Ki cnonyku Ha3nBaTb amiHaMn?
280. 3a 9KMMK 03HaKamMu KnacudikyoTb aMiHN?
281. 3HanaiTb BiANOBIAHICTb.

dopmyna amiHy Has3Ba amiHy
1) CH3—CH,—CH,—CH5—NH,; a) 2-MeTuNNeHTaH-3-aMiH;
2) CQH5—|I\1—CQH5; 6) 6yTaH-1-aMiH;
CHs B) AieTUIMETUIAMIH.
3) CH3—C|)H—(|3H—CH2—CH3;
CH3 NH,

282. 306pasiTb CTPYKTYPHI GOPMYIM MONEKYN iBOMEPHMUX HACUYEHNX aMmi-
HiB cknagy C,H,1N. YKaxiTb, NepBUHHUM, BTOPUHHUM YU TPETUHHUM
aMiHOM € KOXXHa croJyKa.

283. HasBiTb HaWnpocCTilli HACUYEHi MEPBUHHUI | BTOPUHHWIM aMiHMK, WO €
i3omepamu.

284. 0641ChniTb MacoBy YacTKy HiTporeHy B TpUeTunamiHi.

285. 3HanaiTb GpopMyny BTOPUHHOIO HaCMYEHOro aminy, Akmi B 1,55 pasa
BaX4uMi 3a NoBiTpS.

286. MacoBa 4acTKa HiTporeHy B 3pa3Ky TEXHIYHOrO AieTunamiHy cTaHo-
BUTb 16,8 %. 064McniTb MacoBYy YacTKy AOMILLOK y CMONYLii.

HacunyeHi amiHn. MeTtunnamiH

Martepian naparpada gonomoxke Bam:

> 3’'acyBaTi 6yJ0BY MOMEKY/IM METUNaMIHY;

> MOSICHUTU OCHOBHI BNACTUBOCTI aMiHiB;

> [i3HaTMCS NPO BAaCTUBOCTI | 3aCTOCYBaHHA Hacuye-
HUX aMiHiB.

Hacuueni aminu moumHaioTh BUBYATH 3 Hali-
mpocrimoi cmoayku — wmemanaminy CH;NH,
(maz. 99). ¥V maparpagi BuUKOPHUCTAHO OiJIbIII
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OOINUPEeHY HAas3BY Iliel CIONyKU — Memu.-
aMiH.

» HanuimiTh CTPYKTYPHY (DOPMYIY MOJIEKYJIN
MeTuJIaMiHy.

BymoBa mosexyau mermiaaminy. MoJjekyJia
MeTHJIaMiHy 3a OyZOBOIO Haraaye MOJIEKYJY
aMoHiaKy. B 060x moaeryJax arom Hitporeny
CIIOJIyUYeHU MPOCTUMU KOBAJIEHTHUMM 3B’ A3-
KaMu i3 TpbOMa iHIIUMU aToMaMu. B yTBoOpeH-

Man. 99. . . .
Mogeni Monekynu Hi ux 3B’ABKiB y34JIU yYacTh HECTIAPEHI eJIeK-
CH3NH, (cuHi TPOHU B3O0BHIIIHBOTO €HEePreTUYHOTO pPiBHA
Ky/IbKW — atomu aroma Hitporeny:

Hitporeny)

HaBogumo eJIeKTpOHHi dopMyJsIin MOJEKYJI
aMOHiaKy ¥ aMiHy, BKa3aBIIIU HAABHICTh Y KOXK-
HoMYy aTtomi HiTporeny mapu 2s-eJeKTPOHiB:

H:N:H HC :N:H
H HH
aMOHiaK MeTUJIaMiH

HaitemeKkTpoHEeTaTUBHIIIIUM y MOJIEKYJi Me-
TUJIaMiHy, AK 1 B MOJIEKYJi aMOHiaKy, € aToM
HiTporeny. [lo HbOro 3MiIlyi0ThCA CIiJIbHI eJIeK-
TPOHHI mapu Big cyciguix aromiB (mas. 100).
Atom Hirporeny B MoOJIeKyJii MeTHJIaMiHy Mae
OiIbIIUiT HeTaTUBHUM 3apAl, HijK TaKUHU caMUil
aToMm y MoJieKyJai amoHiaky. IlpuunHa mossarae B
Tomy, o rpyna CHj; Bimmae atomy Hitporemy
OiJIBINTy «MOPIIif0» EJEeKTPOHHOI TYCTHMHU, HiXK
arom ligporeny.

8— - 8+
Man. 100.

3MileHHs SJ/ < 5+ 54/ *
€NeKTPOHHUX nap *

y MoneKynax:

a — aMOHiaKy;

6 — MeTunamMiHy a 6

8
M‘“
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P V MosieryJii SIKOI CIIONYKM — MeTHJaMiHy 4’
puMeTnaaMiny — atoMm Hitporeny mae 0iib-
I HeraTUBHUI 3apsan?

Mosekyaa metunamMiny moJaspHa (AK i moJre-
KyJa aMOHiaKy).

dizuuni BIacTuBOoCTi amiHiB. 3a 3BHUATHUX
YMOB MeTHUJaMiH, TUMETHUJIaMiH, TPUMeTUIaMiH
i eTmyiaMiH € rasamu, pemiTa aMiHiB — pigmHU
abo TBepai peuoBumHu. I'asomoxibmi Ta pimki
aMiHM MAalOTh Pi3KUN HeIIPpUEMHNH 3anax. AMiHN
3 HEBEJUKUMU MOJEKYJIAPHUMU MacaMu mobpe
POSUYMHSAIOTHCA Y BOAi. 3i 3pocTaHHAM KapOOHO-
BOT'0 JIAHITIOTA B MOJIEKYJIaX PO3YMHHICTD aMiHiB
3MEHIITYEThCH.

TemmepaTypu KUITiHHA aMiHiB BHUIIi, HiMK Bim-
HOBiZHUX BYIJeBONHiIB. Hampukianm, MmeTuaamMin
3a HOPMAJILHOTO TUCKY 3aKUIIAE 3a TeMIepPaTypu
—6,3 °C, a metan — 3a —161,5 °C. Taka pisaumnsa
3YMOBJIEHA HASIBHICTIO BOAHEBUX 3B A3KIiB Mix
moJieKyJsiaMu aminiB (mas. 101).

R
Man. 101. He bl n b
BoaHeBi 3B’A3KMN v WA R A R
MiX MoneKynamu | A
NepBUHHOTO amiHy R R

Amian — opraniuni ocHoBu. OCKiTBKM aTOM
HiTporeny B MoJsieKysax aMiHIB Mae «HeIogijie-
HY» mapy 2s-eJIeKTPOHiB, aMiHM, K i amoHiak,
MOKYThb HpUeIHYyBaTu Karionu Iigporeny (a
OT’Ke, BBAEMOIIATHA 3 KUCJIOTaAMM):

NH,; + H" - NH;; CH;NH, + H" — [CH;NH,]".

10H aMOHi0 10H MeTMJIIaMOHi0
IIpu nmpromy mapa 2s-esieKTpoHiB aroma HiTpore-
HY IIePeXOAuTh y BinbHy 1s-opb6itans ionma HY, i
BUHHUKAE [IOJATKOBUU KOBAJEHTHUIN 3B’ A30K

N-H:
i i
|
[H-N-H]' [H,C-N-H]'
|
H H
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Bawm Bigomo, 1110 0OCHOBU — CHOJYKU, IKi T1CO-
IiI0I0Th Y BOOJHOMY PO3UMHI 3 YTBOPEHHAM Pis-
HuX KariouiB i amiomiB OH . Temep mo ocHOB
3apaxoByBaTHUMeMO i Taki cmoaykm (aMoHiak,
aMiHM), MOJIEKYJIU AKUX MOKYTb IPUETHYBATUA
katioru H'. OcHOoBH 060X THIIIB B3a€MOIIIOTH i3
KHCJIOTaMU; IPU I[bOMY YTBOPIOIOTHCS COJIi.

Aminu Ha3u8awmMbv OP2AHIYHUMU OCHOBAMU.
Hacuueni amiEm € ocHoBaMu, CUJLHIINIMMHU 3a
aMoOHiaK. 3aBIAKUW OiJbIIIOMY HETATUBHOMY
dapany Ha atTomi HiTporeny B MoJieKyJi aMiHy
3JaTHICTh I[HOTO aTOMA CIIOJIYYATHCA 3 KATiOHOM
H' 3pocrae. OCHOBHI BJIACTUBOCTI Y BTOPUHHUX
aMiHiB BUpakeHi sickpasiliie, Hi’K y IePBUHHUX.

Ximiuni BIacTuBocTi amiHiB. AMiHU BUABIA-
IOTH OCHOBHI BJIACTHBOCTI B PeakKIlisix i3 BomoIo i
KHCJIOTaMMU.

Peaxyii 3 600orw. Aminu, ak i amoniak, mizg gac
PO3SUYMHEHHSA y BOJIi YaCTKOBO PearyoTh i3 Helo:

RN . -1
NH;+ H-OH 2 NH,OH 2 NH, + OH";
.‘./_\ HNOoH aMO+HIIO
CH;NH, + H-OH 2 [CH;NH;] +OH".
0OH MeTUJIaMOHiI0
Vouu OH', aKi yTBOPIOIOTHCA Y BOAHOMY PO3UMHI
aMiHy, MOKHA BUABUTHU 3a JOIIOMOT'OI0 iHIMKATO-
pa abo, HAIPUKJIAL, JOOABISAHHIM PO3UMHY COJIi
Fe*" (mpu npomy Bunazgae 6ypuii ocan Fe(OH),).
Pearxyii 3 kucromamu. AMiHU B3a€MOJIIOTS i3
KHCJIOTaMH, a MeTHUJaMiH — HaBiTb 3i cabKoI0
(kapboHATHOIO) KucCJI0TOI. IIpomyKramu 1mx
PeakIiiii € coJii — MOHHI CHOJIYKH!:
CH;NH, + HCI —» [CH;NH,]CI.
MeTHJIaMiH MEeTUJIaMOHI XJTOPUL
Y BomHOMY pO3UWHI METHMJIAMOHIN XJIOPUILY
micTareea oru CH,NHS i Cl™.
Couti aminiB, gK i cosi amoHit0, B3aEMOJiIOTE i3
Jyramm:

[CH,NH,]C] + NaOH —> CH,NH, + NaCl + H,0.

! @opmyy amowniiinoi ocaosu NH,OH uacrime sanmucyoTs sk NH; - Hy0.
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P CriaamiTs HOHHO-MOJIEKYJIAPHE PIBHAHHSA Ifi€l
peaxirii.

Peaxyii okucnenna. Aminu, Ha BingMiHy Bix
aMOHiaKy, ropATh Ha moBiTpi. IIpogykTy Takmx
peakIiii — BYIJIEKMCJIHN Tas3, a30T i BOmsHA
mapa:

4CH,;NH, + 90, —» 4CO, + 2N, + 10H,0.

Cywmimri merusamMiny 3 moBiTpsam BuOyxoHebes-
meyHi.

HAo6yBaHHs1. OAMH i3 NpomMuUcI0BUX cnoco6iB
[106yBaHHS1 aMiHiB IPYHTYETbCS Ha peaKLisix crmp-
TiB 3 aMOHiaKoM:

CH;0H + NH; X5 CH,NH, + H,0.
lNMoganblia B3aemogiss amMiHy 3i cnMpTom nNpu3Bo-

AWTb 1O YTBOPEHHS BTOPUHHOIO i TPETUHHOIO
amiHiB.

3acrocyBaHHA aMiHiB. AMiHU BUKOPUCTOBY-
I0OTh V BHPOOHUIITBI IMOJIiMepiB, CUHTETHUYHUX
BOJIOKOH, 0ApBHUKIB, JiKapChbKUX IIperaparis.

®diziomoriuna gia amimiB. AMiHum pisHOTO
CcKJany i 6ymoBu moinmupeHi B mpupoxi. Jleaki 3
HUX MalOTh BUCOKY (DiBiosoriuHy aKTWBHICTH.
Bararo aminiB Tokcuuni. Hanpmkiaanm, merum-
aMiH TOApa3HIOE CAM30Bi 000JIOHKM, CIPUUNHSIE
TMOPYIIIeHHA AUXaHHA, HeTaTUBHO [Ii€ HA HEPBOBY
cucTeMy i BHYTpPiIlTHiI opranm.

BUCHOBKMH

MetunamiH, AuMeTHJIaMiH, TPUMeTHJAMIiH i
eTUJaMiH 3a 3BHYAWHUX YMOB € ra3aMu, iHNIi
aMinu — piguau a6o TBepai peuoBuHu. 'azomoxid-
Hi i pigki amiEum maroTh piskuii 3amax. Po3umH-
HicTh aMiHIB y Bomi 3i 3pocTaHHIM KapOOHOBOTO
JIAHI[IOTA B MOJIEKYJIaX 3MEHIIIYEThCS.

Aminu — opranHiuni ocHoBU. 3a paxyHOK He-
MOAiJIeHOl eJIeKTPOHHOI mapu aroma Hitporeny ix
MOJIEKyJIH NpUERHYIOTH Homum H' i BuasasaioTs
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OCHOBHI BiacTuBOCTi. AMiHM pearyroTh i3 BoJ0IO i
KHCJIOTaMM, TOPATH Ha MOBITPi.

Coui aminis — itouHi peuoBunu. Bouu B3aemo-
miloTh i3 JyraMm 3 YTBOPEHHAM BiImoBigHUX
aMiHiB.

AMiHN BUKOPHCTOBYIOTH Y BUPOOHUIITBI Pi3HHX
peJYoBMH i MaTepiaJiB.

287. OxapaKtepusynte 6y0BY MONEKYIN METUIAMIHY.
288. YoMy aMiHX Ha3MBaloTb OpraHiYHMMM OCHOBaMMU?

289. 7K MOXXHa NOSACHUTH Te, WO MeTUNaMiH 3a 3BUYaMHUX YMOB € ra3oMm,
a MeTaHoJ, KM MaE Mane TaKy caMy MOJIEKYNAPHY Macy i NoaibHy
6ya0BY MONEKYNN, — PiaMHO?

290. CKnafiTb piBHAHHS peaKuin:

a) C3H;NH, + 0, — ... B)... + ... > [C5H;NH;]CI
C2H5NH2 + HBr —> ... I HQSO4 e d [CQH5NH3]HSO4
6) (CH3),NH + H-OH — ...
(CH3),NH + HCIl — ...

291. O64MCniTb FYCTUHY AMMETUAAMIHY (H. Y.) | BIAHOCHY ryCTMHY Ui€i cno-
JIYKW 3@ BOGHEM.

292. lMpu 3ropsHHIi amiHy yTBopuiaacsa BoasHa napa i 0,3 monb rasis.
Micna nponyckaHHA NPOAYKTIB peaKLlii B HaA/MLIOK PO3YUHY Nyry
3anuwmnnocs 0,1 monb rasy. 3Hanaitb Gopmyny amiHy.

AHiniH

Martepian naparpaga AonomMoXKe BaMm:

» 3'acyBatv 6Y40BY MOMEKYN aHifiHy;

» 3iCTaBMTV OCHOBHI BNACTMBOCTI METUNAMIHY i aHini-
HY;

» [i3HaTAC NPO BNACTMBOCTI, 406YBaHHA | 3acTo-
CYyBaHH4 aHiniHy.
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nou i 6eHsenoBoro kinena. Hemoxinena enex-
TpOHHA IIapa atoma HiTporemy yTBOpOE 3
p-eJIeKTpoHaMu OEH3E€HOBOTO KiJbIlA CHiJIbHY
n-eqeKTpoHHY cuctemy (maj. 103). Hactuma
eJIeKTPOHHOI rycTuHN aroMa HiTporeny mepe-
MimnryeTbes B OeH3eHOBe KiJbIle i 3ocepemxy-
€THCSA B OPMO- i NAPaA-TIONI0KEeHHAX "

» HaiinpocrimuMm apomMaTUYHUM aMiHOM €
aHinin, ado geninamin CgH;NH, (man. 102).
ITe GesbapBHa pigmHa 3 XapaKTepHUM 3alia-
XOM, K& PO3UUHAETHCA y CIUPTi, OeH3eHi,
ajle MaJopo3umHHA y Bomi. AHimiH — TOK-
CUYHa PeYyoBUHA.
J Bynora wmoaexkyau. Mosaekyna aHiJiHY
CKJIaIa€ThCA 13 ABOX YACTUH — aMiHOTPY-

C.NH2
5— -
Man. 102.
Mogeni monekynu
aHiniHy 5—

3MeHIIeHHA HEeTaTUBHOTO 3apAny

Ha atomi Hirporeny mpusBOAUTH IO

mociabJIeHHA OCHOBHUX BJIACTUBOCTE

aHIJIiHY TOPIBHAHO 3 MeTUJaMiHOM.

Taxk, monexkyna CsH;NH, Barkue, Hix

y CH;NH,, npuenuye itou H' i coabre
' / yTPUMYy€E HO0TrOo.

Ximiuni BmactuBocrti. [lesaxi peak-
11ii, B AKi BcTymae aHijIiH, BigOyBamOTh-
cs 3a YU4aCTIO aMiHOTPYIIH, a iHImi — 3a
y4acTio 0€H3eHOBOTO KiJIbIlA.

Peaxuyii 3 xucnomamu. AHinin e
0iabII cy1a0KO0I0 OCHOBOIO, HijK aMOHi-
aK i HacuueHi amiHM:

Man. 103. NH,
T-EneKTpoHHa CH

cuctema 3\

B MoneKyni CH _N-H > CH;—NH, > NH; >

aHininy 3

! Apasoriuemii epeKT Mae MicIie B MOJIeKyJIi (DeHOJTy.
241

MpaBo ans 6e3onnaTHOro po3MilleHHs MigpyYHMKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITY | Hayku YkpaiHu http://mon.gov.ua/ Ta I[HCTUTYT MoaepHi3aLii 3micTy ocBiTU https://imzo.gov.ua



ITe — pesyabTar BUJIUBY O0EH3€HOBOTO
KinbId Ha amiHorpymy. ¥ BOJHOMY PO3UM-

Hi aHinminy maii:ke Hemae tionis OH™; ingu-
KaTopu B HbOMY He 3MiHIOIOTH CBOTO 3a0apB-
JIeHHSA.

Ha Bizminy Big MeTusaMiny aHisiH B3ae-
MOJi€ JuIlle i3 CMIbHUMU KUcJaoTaMu. IIpo-
OYKTaMU PeaKIiiii € coyii — HOHHi CIONIYKH,
PO3UYMHHI y BOMi:

CsH;NH, + HCI —» [C4H;NH,]CI,

aHimiH, deninamoHiit xmopung
abo Qeninamin

Man. 104.

Peakuis C¢H,NH, + H" > [CqH,NH,]".

aHinivy ioH deHimaMoHi0

3 6pomHoOI0 . e

BOJOIO ITpu nmobaBasaAHHI HATPiM TiAPOKCUAY OO POSUUHY

cosi (peHiIaMOHiIO YTBOPIOETHCS AaHiJiH, AKUi
BUIIIAETHCA Y BUIVISAAL OJIIICTUX KpameJb.

P HamumriTe piBHAHHS peakIiii demimamonii
XJIOPUAY 3 JIYTOM Y MOJIEKYJIAPHIN i HOHHO-MO-
JEeKYJAPHIHA hopMax.

Peaxuyisa 3 6pomom. AHiniH IIBUAKO pearye 3
OPOMHOIO BOJIOIO 3 YTBOPEHHAM YKOBTYBaTO-6i710-
ro ocany (mas. 104). Ilpu nbomy B 6€H3€HOBOMY
Kiabii Mosexkyan aMiny BigOyBaeTbCcs 3aMilleH-
HA Bigpasy Tpbox atoMmiB Iimporeny Ha aTromm

Bpowmy:
NH, NH,
1
Br 2Br
+ 3Br,(BogH. p-H) — J +3HBr.

4

Br

aHiTiH 2,4,6-rpubpomoaniin’

Peaxyii okucnenna. Aninin, Ha BinmiHy Bix
OeH3eHy, OKHMCHIOEThCA HA IOBiTpi, mepeTBOPIO-
ounch Ha PisHi cmoaykm. Ile — pesyabTaT
BILIMBY aMiHOTpynu Ha OeH3eHOBe Kiabite. IIpu
OKVWCHEHHI aHiJiHYy CyMimmro KaJgil ruxpoma-

! HazBu noxigHuX aHiTiHY CKIaZaIoOTh TAK CAMO, SK i HOXiTHUX (peHOTY.
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ty K,Cr,0; i KoHIIeHTpOBaHOI cyabdaTHOI KucC-
JIOTY YTBOPIOETHCA 6APBHUK YOPHOI'O KOJIBOPY —
TaK 3BAaHUI YOPHUU aHiIiH.

lNpu go6aBnsiHHI XJ1I0pHOro BarnHa abo XJ1I0pPHOI
BOAM 40 BOAHOI0 PO34UHY aHiNiHy BUHMKaE dianKo-
Be 3a6apB/IeHHS, IKe MaloTb MPOJYKTH OKUCHEHHS
aminy (man. 105). Y Takuii cnocié Mo)xHa BUSIBUTU
HaBiTb He3HaYHy Ki/IbKiCTb aHisiHy.

PO34MH e Amninin, gk i 6eH3eH, TOPUTHh HaA MOBIiTPi
XIOPHOTO St KioTaBUM mOJTyM’ sIM.
BarnHa

HoO6yBanHa. AHIJIIH € HaWBaKJIUBIIIIUM
; ) amizom. Moro 1o6yBaioTh y IPOMUCIOBOCTI
=z L BigHOBIeHHAM HiTpoOenzeny CzH;NO,.
Posp BigHOBHUKA BUKOHYIOTH aTOMU
Tigporeny («aTomapHuUii» BOAEHB), SAKi
YTBOPIOIOTHCA B IIEPIITUA MOMEHT B3a€EMOIi1
aktTuBHoro merany (Fe, Zn) 3 KucaoToro
(xmopugHoo). Cxema peakiii B cymirnri
HiTpOOEHBEeHY, MeTaay i KMCJIOTH:
Man. 105. C.H,NO, + 6H -2 ¢ H.NH, + 2H,0.

Peakuisa aHininy
3 XJIOPHUM BanHoOM

HiTPOOEH3€EeH aHimin

3actocyBaHHsa. I3 aHiniHy mOOyBamoOTh
baraTo #oro moxigHmx, GapBHUKHU, JIKU,
(doTomarepianu, mosimMepu, BUOyX0Bi pevo-
BUHU.

BUCHOBKH

Aninia CgH;NH, — maiinpocrimuii apomatuy-
Huil amiH. Ile 6e30apBHa piguHa i3 XapaKTepHUM
3amaxoM, MaJIOPO3YNHHA Y BOi.

AHijiH € 6iab1I CIa0K0I0 OCHOBOIO, HijK aMOHIaK
i Hacuueni amimn. Mloro BoguMii pO3YNH He 3MiHIOE
3a0apBieHHsa iHgukartopiB. Cmoayka pearye i3
CUJIbHUMHU KHUCJIOTAMHU, OPOMHOIO BOJT0I0, OKHUCHIO-
€ThCA HA MOBITPi.

Y npoOMHUCIOBOCTI aHiJiH M00yBalOTh i3 HiTpoO-
6enseHy. BiH cayrye BUXiTHOIO CIIOJYKOIO Yy BUPOO-
HUIITBi 6araThOX PEYOBHH.
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293. TosICHITb, YOMY OCHOBHI BNacTUBOCTI B aHiNiHy BMPaXeHi MeHLIoto
MipOI0, HiX Y METUNAMIHY.

294. CKnafitb PiBHAHHA peaKLin:
a) CcHsNH, + 0, — ...
6) CsHsNH, + HBr — ...
295. Hanuuwitb piBHAHHA peakKLii, 3a ONOMOro SKUX MOXKHa 30iINCHUTH
TaKi NepeTBOPEHHS:
296. YoMy aHiniH pearye i3 6pomMoM nerie, Hixk 6eH3eH?
297. O64MCNiTb MacoBi YaCTKM efIEMEHTIB B aHiniHi.
298. fka Maca HiTpobeH3eHy BUTpaTUTbCs Ha Ao6yBaHHA 200 Kr aHininy,
SIKLLO BiAHOCHWIW BMXif aMiHy CTaHOBUTb 95 %?

299. lMpu 3ropsiHHi apomMaTMyHOro amiHy yrBopunacsd Boga i 1,3 mosnb
rasiB. [licnsg nponycKkaHHs iX y HaAIMWOK PO3YUHY Nyry 3anuwmnnocs
0,1 monb rasdy. 3Hanaitb Gopmyny amiHy.

AMIHOKMUCNOTHU

Matepian naparpada gonomoxxke Bam:

» BiAPI3HATY aMiHOKWUCNOTH Bifl iHLIMX CMOMYK;

> pisHaTucs npo Kiacudikalilo Ta isomepito amiHo-
KWUCNor;

> npuragatv XiMidHi BNacTMBOCTI aMiHOKWUCIIOT;

> PO3LINPUTHU YABIEHHSA MPO NenTUAM.

Oco6yinBe 3HAUEHHA [IJIs JKUBUX OpraHisMiB
MalOTh aMiHOKUcCLIoOmMuU. PparMeHTH IXHIX MoJie-
KYJ BXOAATH OO0 CKJAAy TAaKUX PEUYOBUH, AK
0igKY, (hepMeHTH, TOPMOHU.

AMIiHOKHCJIOTH — MOXiJgHI BYIJeBOIHIB, Y MOJEKYyJax
SIKMX MICTATHCS aMiHO- i KapOOKCUJIBHI IPyIIN.
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o-AMiHOKUCTOTH Y npuposi HaiGiIbII TOMITUPEeH] a-aMiHoKUC-

A Jomu. Y MOJIeKyJax IIUX KHUCJIOT aMiHOrpyma
R_?H_C\OH CIIOJIyUeHa 3 HaHOJMKUUM OO0 KapOOKCUJIbHOL
NH, rpynu atomom KapGomry. Ix sarampra dopmy-
Ja — R—(IZH—COOH.
NH,

Monerkynau pisHumx O6inKiB CcKJamaioThbesa i3
(parmMeHTiB MOJEKYJ IBAAIATH C-aMiHOKWC-
aor. Binbille MOJOBUHU IUX KHCJIOT YTBOPIO-
€ThCA B JKUBUX OpraHidaMax i3 mMpPoOAyKTiB 0OMi-
HY peuoBuH. IHIII o-amMiHOKHCJIOTH, SKi He-
00ximHi g cuHTe3y 0inKiB, JIOAMHA i TBAPUHU
OTPUMYIOTH padoM i3 ixker. Takri amiHOKmCIIO-
T HA3UBAIOThb He3aMiHHuUMU. PocamHu 3maTuHi
CUHTE3yBaTHU yci aMiHOKMCJIOTH, 3 AKUX yTBO-
pOOTHCA OiIKM.

Kaacudirkanmis. Aminoxucaoru Kjaacudikry-
IOTH 32 K1JIbKOMAa O3HAKaMMU.

3Baskaioun Ha 0y008y KapbOH08020 NAHUI02A,
aMiHOKMCJIOTH IIOAiJISIOTEH HA ITUKJIIUHI I HeITUK-
JiuHi. ¥V nbomy mnaparpadi posrisHyTO JIUIIIe
CIIOJIYKHY 3 BiIKPUTUM KapOOHOBUM JIAHI[IOTOM Y
MOJIEKYJIaX.

3a kinvkicmio amino- i KapOOKCUAbHUX 2pYyn
POBPiBHAIOTH AMiHOKHUCJIOTH, Y MOJIEKYJIaX AKUX
micrareca omaa rpyma —NH, i ogma rpymna
—COOH, omua rpyma —NH, i aBi rpynu —COOH,
n8i rpynu —NH, i ogna rpyna —COOH To1ro.

CronyKu 3 OOHi€I0 aMiHOTPYIIOIO Ta OIHi€IO
KapOOKCHUJIBHOIO I'PYIIOI0 B MOJIEKYJIi IIOAIISIOTH
32 83AEMHUM DO3MIUWEHHAM UUX 2pYn Ha o-aMi-
HOKUCJIOTH, [B-aMiHOKHCJIOTU, Y-aMiHOKWCJIOTHU
TOIITO.

Hassu. CucremMaTuuHi Has3BU aMiHOKMCJIOT
CKJIAZAI0Th, JOJAIOYY IO HA3B BiAMOBIZHUX Kap-
00HOBUX KuCJOT IIpedikc amirno- (tabi. 8). ITomo-
JKeHHsI aMiHOrpynM BKasyioTh mudppamum 2, 3
Ta id. (Hzomep 1 HagaoThL aTroMmy KapboHy KapOoK-
CUJILHOI TPyIN):

H,N-CH,—CH,-CH,-COOH.

4-amiHOOyTaHOBA KUCJIOTA
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Ta11i HA3BY aMiHOKMCJIOT IIOXOAATH Bil TPUBi-
aJIbHUX Has3B KapOoHOoBHX KucjaoT (tadia. 5).
ITonosxkenHa amiHOTPYIIM B MOJIEKYJi BKa3yIOTh
TPebKUMU JiTepamMu o, 3, Y TOIIO, TOYMHAIOUN
Big HaAWOJIMKUOro OO0 KapOOKCUJBHOI rpynu
aroma KapbOony:

H;N—-CH,—CH,CH, COOH.
’Y'aMiHOMaCJIHHa KHCJI0Ta
I o-aMiHOKHMCJIOT, i3 AKHX YTBOPIOIOTHCA
0imKuM, uacTillle BUKOPUCTOBYIOTH TPUBialbHI
Ha3BU: IVIIIIUH, ajJaHid Ta iH. Kpim Toro, 11i crosry-
KU IO3HAYAIOTh CUMBOJIAMHU, AKi CKJIaJal0ThCs i3
TPHOX MEPINUX JITEP YKPAIHCHKOI a00 aHTJIifiCh-
Kol Ha3BU aMiHOKucJa0TH (Tabs. 8).

Tabauusa 8
®dopmysu i Ha3BM TeAKUX O-AMiHOKHCIOT
dopmyaa Hassa
cucTeMaTU4YHa TpuBiadpHaA¥
H,N-CH,-COOH Awminoeranosa Tninuna
(Tai, Gly)
CH;-CH-COOH 2-AminonponanoBa | AnaHiH
1\'IH2 (Ana, Ala)
CH;-CH-CH,-CH-COOH 2-Amino-4-merni- Jletinuu
(IJH ll\IH IeHTaHOBA (JIeit, Leu)
3 2
CH;—CH-CH-COOH 2-Amino-3-metni- Bauin
(|3H3 ll\IHz OyTamoBa (Bax, Val)

* Y AyKKaxX — CUMBOJI CIIOJIYKH.

HaiinpocTimnoio o-aMiHOKKMCJIOTOI0 € aMiHo-
eTaHoBa, a00 amiHooITOBA, Kuciaora' (mazn. 106).

Isomepia. CTpykTypHa isomepia amiHOKU-
CJIOT 3yMOBJIeHa PisHOIO 6Y008010 KApOOH0B020
JAHUYI020 | NOJOHEHHAM AMIHO02PYNU TITOI0 Kap-
6okcuabHOI rpynu. IIpukaagu isoMmepHUX ami-
HOKWUCJIOT:

! AmiHOoMeTaHOBOI KmcaoTH He icHye. IlpmmycKaioTh, IO B MOMEHT
YTBOPEHHS BOHA PO3KJIANAETHCA HA aMOHIaK 1 ByrJIeKuCanii ras.
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CH;~CH,~CH-COOH CH,~CH-CH,~COOH

NH, NH,
2-amino6yTaHOBa 3-aminobyTaHoBa
G
CH;- (|3 —-COOH
NH,

2-aMiHOMeTHIIIPOIIAHOBA

Bynosa i ¢isuuni BractuBocrti. AMiHOKHCIIO-
™ — KpucTagiuui peuosunu (maj. 107). Ha Big-
MiHY BiJi KapOOHOBWX i HEOPTAHIUHUX KUCJOT
BOHU CKJIaJalOThCS HE 3 MOJIEKYJI, a 3 0COOJIUBUX
Man. 106. foHiB, sAKi HasuBawTL OinoaspHumu'. Taxwmii
mg#:g/nu OH yTBODPIOETHCA B PO3YMHI BHACIIZOK Bifmie-
aMiHOOLTOBOI nnenHsa xkariona HY Big kapboxcuiapHOI rpymnm i
KMC/IOTH npuegHaHHA Ioro mo aminorpynu. Ha artowmi
Okcureny BUHHKA€E HEraTUBHUN 3apsm, a Ha

atomi HiTporeny — mosuTUBHUM:

Binoaapuuii iton R—(llH—COOH 2 R—(llH—COO_.
4
H3N—(IJH—COO‘ W "NH;
R

Bam Bigomo, H10 IIPOTUJEIKHO 3apAmlKeHi
WOHU CIIOJIy4yaloThCs OAWH 3 ONHUM HabaraTto
Minminre, HiK eJeKTpoHeHTpaJbHI MOJEKYJH.
Tomy TemMIepaTypu ILJIaBJIEHHA aMiHOKUCJOT
BUIIi, HiK BiAIOBIiZHMX KapOOHOBUX KUCJIOT.
Tar, aminoomnroBa rucsora H,NCH,COOH (a6o

H31¢I—CH2—COO') IIJIaBUTHCS B TeMIEPATYPHOMY
iaTepBaii 232—236 °C (i3 poskJagaH-
HaAM), Toai ak onroa CH;COOH — 3a
Temneparypu 16,7 °C.

AwmiHOKMCIOTH TOOpE POBUNHSAIOTH-
cA y BOZi, a B OPraHiuHUX PO3YUHHU-
Kax, sIK IIpaBUJIO, Hepo3umuHi. BogHi
POBUYMHU aMiHOKUCJIOT 3 OJHi€I0 Kap-
OOKCHMJIBHOIO M OJHi€I0 aMiHOI'DPYIIOO
B MOJIEKYJIi MaiiKe HeHTpaJabHi; B
Man. 107. HUX IHIMKATOPU HEe 3MiHIOIOTH CBOT'O
AMiHooUTOBa K1cnoTa 3a0apBJIeHHA.

! Tnma massa — BHYTPimIHI couri.
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LlikaBo 3HaTH HeAKi aMiHOKHCIOTH MAaiOTh COJIOOKUHE abo
Tainun pearye TipKu# cMakK.

3 Gepym(III) Ximiuni BiaacTtuBocTi. BaBIAKM HAABHOCTI B
XJIOpUAOM MoseKynaax kucaoTHux (—COOH) i ocmOBHEHX
8 YTBODEHHAM (—NH,) rpyn aminokucaoT € aMmGOTEePHUMHU CIIO-
CIONYKN

TeMHO- TyRamu. . ;
4epBOHOTO Peaxyii 3 nyzamu i Kucromamu. Awminokuc-
KOTBODY. JIOTH PearyioTh i3 JyraMu i KHCIOTaMHU 3 yTBO-

peHHAM coJjeii. ¥ meprioMy BUOAAKY B3a€MOIiA
BimOyBaeThCA 3a yUacTIO KapOOKCUJIBHOI Ipymnu
MOJIEKYJIU KUCJIOTHU

H,N-CH,-COOH + NaOH —» H,N-CH,-COONa + H,0,
HaTpill amiHoamerar

a B IPYyroMy — aMiHOTPYIIN:

H,N-CH,-COOH + HCIl - [H;N-CH,-COOH]CI.
TUIinuHIA XI0pUL

Tnwi peaxyii. Iloni6HO 10 KAPOGOHOBUX KUCJIOT
aMiHOKMCJIOTY PearyioTh i3 aKTUBHUMU MeTaJa-
MU, JeIKUMU COJaMU (HaIpuKJIaL, KapboHaTa-

MHU), CIIUPTAMHU, aMOHIaKOM.

P HanuiriTs piBHAHHA peakIiii aMiHOOIITOBOI
KMCJIOTH 3 HATPili KapOoOHATOM i aMOHiaKOM.

o-AMIHOKMCJIOTH B3aEMOIIIOTh Yy PO3YUHI 3
kynpyM(II) rigzpoxkcumom. IIpu mpomy yTBOPIO-
IOTHCSA CIOJYKU CUHBOTO KOJIbOPY (MaJ. 108):

2H,N-CH,-COOH + Cu(OH), » (H,N-CH,-C00),Cu + 2H,0.
aMiHOOIITOBa KUCJIOTa rkynpym(II) aminoamerart

I[a peakuis € AKICHOW0 HA O-AMIHOKUCJOMU.

Peaxyii min aminoxucromamu. 3a IeBHUX
YMOB MOJIEKYJU O-aMiHOKHWCJIOT B3aEMOIiIOTH
omHa 3 omHOMO. IIpomyKTaMm TaKMX PeakKIii €
nenmudu. Cxema yTBOpeHHA Junenmudy i3 1BOX
MOJIEKYJI O.-aMiHOKMCJIOTH:

HZN—(;H—%)I\II—(;H—(E—OH -
CH; O H CH; O
- HZN—(?H—(%—ITI—(FH—(E—OH + H,0.
CH; 0 H CH;0
Mo:xuBe 1 IPOTHIEKHE IIEPETBOPEHHA — Tif-

poutis gunenTtuny. Taka peakiria BigOyBaeTbCs mif
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yac HarpiBaHHA ¥ 3a HAABHOCTI CHJIBHOI
KUCJIOTHU.

Y MoJseRyai gumentuny, AK i aMiHOKHC-
JIOTH, € aMiHO- i KapOOKCHJbHA TPYIIH.
Koxna i3 mumx rpynm Mo’Ke pearyBaTh 3
BIIIIOBiIHOIO T'PYIIOIO Ile OAHiel MOJIeKyIu
aMiHOKMCJIOTH 3 YTBOPEHHSIM TPUMEIITUIY.
I3 6araTboxX MOJIEKYJ] aMiHOKHCJIOT YTBO-
PIOIOTHCS ITOJIIMeIITUIN.

R

HasBa nentugy cKnagaetbcs i3 TpuBiasb-

Man. 108 HUX Ha3B BignNoBigHUX a-aMiHOKUCAOT. [1pu
Pozunn Kynpym(ll) LUbOMy B Ha3Bax aMiHOKUCAOT, sIKi npopeary-
amiHoaueTaTy BaJIn N0 KapBGOKCH/IbHUX rpynax, 3aMiHITb

cydikeu Ha -in (-un). Mpuknagu Ha3B nenTugis:
anaHin-anaHiH (gunentug), raiuua-anaHin-
BaJliH (Tpunentug).

Y mMosieKyaax MOJIIIENTHAIB MiCTAThCA OIHA-
KOBi rpyIu aToMiB, AKi HA3UBAIOTh NeNMUIHUMU
epynamu:

¥Yci yvoTupu aToMm menTUAHOI rpynu nepedyBa-
I0Th B OOHIiN miormuHi (Mmaa. 109).
JobyBarHsa. AMiHOKUCIOTH NOOYBAaIOTH KiJb-
KoMa crrocobamu. OnuH i3 HUX — 2i0poi3 6inKia.
ITix yac TpuBaJsioro HarpiBaHHsA OiJKiB i3 KucI0-
TaMu abo0 JyraMu yTBOPIOIOTHCA CYMiIli amMiHO-
KHUCJIOT 1 medAKi immri peuoBuuu. Bumimtu-
p TH3B TaKOl CYyMiIlli KOXKHY aMiHOKUCJIOTY
0 H o Iyxe BasKkKo. MikpobionozivHuil cnocié
I00yBaHHS aMiHOKHUCJIOT I'PYHTYETHCA Ha
0' posiienyieHHi 0iJKiB MeBHUMH MiKpPOOp-
C

C © N ragismamu. ICHYIOTh TaKOX CHUHTETUYHI
\ "H' MeTOAY JOOYBAHHSA IIUX CIOJYK.

é ; H 3acrocyBaHHA. AMiHOKHCJIOTH IITUPOKO
R BUKOPUCTOBYIOTh y MEAUIINHI AK JiKap-

CbKi mpemapaTy HOpH 3aXBOPIOBAHHIX
KpOBi, IeUiHKM, IiAIIIyHKOBOI 3aj03u,
MentugHa rpynay . . .
dparmeHTi MoneKynu TMOPYIIIeHHAX OOMiHYy PeYOBMH i HepPBOBOI
nentuay cucreMu. BOHU 3HENITKOAKYIOTh TOKCUYHI

Man. 109.
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peuoBuHU B opraHismi. ledAKi amMiHOKHUCIIOTH €
CUPOBUHOIO Y BUPOOHUIITBI CHHTETUUHUX BOJIO-
KOH, IIJIACTMAC, iHIII CJAYTyIOTh XapuoOBUMU
mobaBKaMM Y TBAPUHHUIITBI.

BUCHOBKMH

AMiHOKHCIOTM — TOXigHiI BYrJeBOAHIB, y
MOJIEKYJIaX SKUX MiCTATHCS aMiHO- i KApPOOKCHIIb-
Hi rpynu. ¥ MoJIeKyJaax O-aMiHOKHCJIOT aMiHOTPY-
ma cmojiyueHa 3 atomoM KapOGoHy, HalOIMKINM
0 KapOoOKCUIbHOI rpymu. dparMeHTH MOJEKYJI
JBAJISITH O-aMiHOKHUCJIOT € CKJIATOBUMH MOJIEKYJI
0inKiB.

Awminokuciaoru — amdorepHi cmoayku. Bouu
pearyioTs i3 JIyraMu i CHIbHUMHA KUCIOTAMHU.

MosekysIu aMiHOKHCJIOT MOKYTh B3a€EMOIisITH
Misk c06010. IIpu HbOMY YyTBOPIOIOTHCA MENTHAH —
CHOJIYKH, MOJIEKYJIH SAKHMX CKJIaTalThCs i3 (ppar-
MEHTIiB MOJIEKYJ aMiHOKHCJIOT, CIOJy4eHHMX IIelm-
TugHUMEU rpynamu atomiB —CO—NH-.

AMIiHOKHUCJIOTH BUKOPUCTOBYIOTH Y MeETHIIWHI,
BUPOOHUITBI MOJIiMepHUX MaTepiajiB, TOTaIOTh y
KOPMH CiJIbCBKOTOCIIOTaPChKUX TBAPUH.

300. 4ki cnonyky Ha3nMBaTb aMiHOKUCIOTaMKU?

301. CKknagitb CTPYKTypHY dopMysy GiNofSPHOro MoHa 2-amiHonponaHo-
BOI KMCNOTH.

302. 3HangiTb BignoBigHiCTb.

dopmyna Monekyau HasBa amiHOKK1CNOTH

1) CH3—CI:H—CH—COOH; a) 3-amiHo-3-MeTnnN6yTaHoBa;
NH, lCH3 6) 3-aMiHO-2-MeTUNIByTaHOBa;
CH, B) 2-aMiHO-4-MeTuNnNeHTaHoBa.
|

2) NHQ—(IJ—CHz—COOH;
CHs4

3)CH3—C|:H—CH2—$H—COOH;
CH; NH,
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303. 306pagiTb CTPYKTYPHI GOPMYIN MONEKYN TaKMUX KMCOT:
a) 2-aMiHONEHTaHOBOI;
6) 3-amiH0-2,3-anmMeTnn6yTaHoBOI;
B) 4-aMiHO-3-MeTUN6YTaHOBOI.

304. Cknagitb PiBHAHHSA peaKLiv anaHiHy 3 MarHiem, HaTpin rigpokcnaom,
aMOHiaKoOM, 6POMIIHOD KWUCIOTOW, MiLUUMHOM. AKi 3 UMX peakuin
cBig4aTb Npo am@POTEPHICTb aMiHOKUCNOTU?

305. 306pagiTb CTPYKTYPHI GOPMYNIN MOJSIEKYST CNONYK, SKi YyTBOPIOKOTLCH
nig vac rigponisy Takux nenTuis:

a) H2N—CH2—%—I}I—CH2—COOH;

OH
6) HoN-CH,— C N CH C N—-CH,—COOH.
OH C OH

306. flka MacoBa 4YacTka KapOoHy B y-aMiHOKanpOHOBIN KWUCAOTI, WO
MiCTWUTb Y MONEKYNI WicTb atomiB KapboHy?

307. 3miwanu ogHaKOBI KiNbKOCTI pe4OBMHU MiLMHY 1 anaHiHy. O64UchiTb
MacoOBi YaCTKM aMiHOKMUCOT Y CyMilLLli.
308. Ha 8,5 r coni, ytBopeHoi 3-amMiHONPONaHoBO i 6POMIAHOIO KUCIOTa-

MU, NOAISNN HAZ/IMIIKOM PO34UMHY Kanin rigpokcmay. O64mcnite Macy
[06YyTOi KaniMHOT coNi aMiHOKUCNOTH.

Binku

Martepian naparpada gonomoxke sam:

» npuragatv cknag i GyHKUiT 6iNKiB B opraHiamax;
> 3pO3YMITH NPOCTOPOBY BYA0BY MONEKYNN BiNKa;
> PO3LUIMPUTK CBOT 3HAHHA NPO BNACTUBOCTI GiNKIB.

Y npuponi icHyIOTH pPedYoOBUHU, SAKi MamoTh
BeJIMUe3He 3HAUEHHA IJA KUBUX OPraHisMiB.
e — oGinku.

Binku — moJgrimenTuau, sKi CKJIagaOTheA i3 (pparMeHTIiB
MOJIEKYJ O.-aMiHOKHMCJIOT i BUKOHYIOTh cnienugiuni pyHK-
I[ii B JKMBUX OpraHi3Max.
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Binku € «OymiBesbHEM» MaTepiasoM IJId KJIi-
trH. KpiM TOro, BoHM peryJoTh 00MiH pedo-
BUH, 320€3I1€UyIOTh PYXOBY MifAJIbHICTE OpraHiamy,
3aXUINAIOTH BOTO Biff YyIKOPIAHUX Tijl, KaTali3y-
IOTh XiMiuHi peakIiii B KJaiTmHax, IepeHOCATH
MMOKVBHI PEYOBUHU IO OpraHiB i TKaHuH. Bij-
KU — JpKepeJso eHeprii ansa oprauismy. Ilpu pos-
memnyenHi 1 r 6inka Buginderbea 17,7 xIK
TEMJIOTH.

B opramismax TBapuH i JIOAUHU MiCTUTBCSA
GisbIrre 6inKiB, HidK y pociuHax. BoHU € cKaamo-
BUMU M’ s30BOI, CHOJIYYHOI, IIOKPUBHOI TKAHUH,
IKipu, BoJioccs, HirtiB. Binkm HagxomAThL IO
OpraHi3MiB TBapuH i JoauHY 3 i2Ker0. BoHU po3-
HIETLIIITHCSA (hepMeHTaMU Ha aMiHOKUCJIOTH, 3
AKUX CUHTE3YIOThbCS iHImi 0iJIKM, BIacTUBI meB-
HOMY OpraHiamy. ¥ pocauHax 01JIKKM YTBOPIOIOTh-
csd B pes3yabTaTi ()OTOCHMHTE3y 3 HeOpTaHiuHUX
pevoBUH (K i ByrjeBoam):

BYIMEeKUCNK ra3 + Boga + agesiKi po34MHeHi coni—> 6inku + KuceHb.

Y 6inkax MicTAThCA II’ATH OCHOBHUX eJIeMeH-
TiB: Kapbou (iforo mMacoBa YacTKa CTAHOBUTL
50—55 %), Oxkcuren (21,5—23,5 %), Hirporen
(15—17 %), Tigporen (6,56—7,3 %) i Cynndyp
(0,3—2,5 %). Kpim Hux, y medaxkmx OiJIKax €
HeBeJIMKa Kintbkicts Pochopy, Moxy, Pepymy,
iHIIIMX eJIEMEeHTiB.

3HaUeHHS MOJIEKYJIAPHUX Mac OiJIKiB TOCUTH
BeJIMKiI — Big mecATKiB THCAY 40 KiJIbKOX MiJb-
HoHiB.

Kaacudikanis. Po3pisasaioTs mpocTi i ckaagHi
6inku. Ilo mpoctux 6inkis, a6o npomeinis',
3apaxoOBYIOTh Ti, MOJIEKYJHU SIKUX CKJIAZAIOThCS
JuIie i3 BaJUINIKIB MOJIEKYJ aMiHOKWCJIOT.
Crxnagmi 6imkm, a6o npomeidu®, micTaTh e i
3aJIUINKI MOJIEKYJ BYTJIEBOMiB, opTodochaTHOol
KUCJIOTH, HYKJIETHOBUX KUCJIOT Ta iH.

BymoBa moaekyn. 3HauHUET BHECOK Y JOCJi-
IKeHHsA OiJKiB 3po0uB HiMeNbKHII yYeHUI

! TepMiH HOXOIZUTH BiZ IPelbKOro cjI0Ba protos — mepImuii.
2 TepMiH TOXOAUTE BijJi TPENbKUX CJIiB protos — mepmuit i eidos — Buz.
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Man. 110.

KynectepxxHeBa mofenb ¢parmMeHTa NEPBUHHOI CTPYKTYPH Ginka

(4OpHi KynbKu — atomu Kap6oHy, xoBTi — lNigporeHy, 6nakutHi — HitporeHny,
4yepBOHi — OKcUreHy, 3eneHi — iMiTyloTb BYrneBOAHEBI Ta iHLWi 3aJULLKK)

E. ®@imep. Bin mosis, 110 ix MoJIeKyIu CKJIamga-
IOThCA i3 ()parMeHTiB MOJIEKYJI O-aMiHOKWCJIOT,
CHOJYUeHUX MEeNTUIHUMU IPyIaMu.

Binku 3a cBoeo OymoBOIO He MalOTh AHAJIOTIB
cepeJ BioMUX BaM OPraHiYHUX CHOJIYK. [CHYIOTh
YOTHPHU PiBHi oprauisarii 6iTKOBUX MOJIEKYJI.

Ilepsunna cmpyxmypa 6inka — e noinen-
TUAHUN JIAHIIOT i3 YiTKOO HOCJIiJOBHICTIO aMiHO-
KHUCJIOTHUX 3aauInKiB (Maj. 110):

H,N-CH-C-N-CH-C-N-CH-C- ... -N-CH-COOH.
RlOHRgOHR;,»O H R,

Y HaBenmeHi#t opmyi gitepamu R i3 pisHuMU
iHIeKcaMu ITO3HAYEHO BYIJIEBOAHEBI Ta iHImi

SAJIUIIKN.
Bmopunha cmpykmypa 6inka — Iie IeBHA
npoctopoBa ¢opma (3mebinpiroro — cmi-

paib), AKoi HaOyBae MOJINIeNTUIHUNA JaHITIOT
(mau. 111). Mixx atromom Oxcureny CO-rpynu
OJTHOTO BUTKAa cmipaji i aromom [imgporeny
NH-rpynu cyciiHbLO0r0 BUTKA BUHMKAE BOLHE-
Buii 3B’A30K. Ko)KHa memTumHa rpyma Oepe
y4yacTb B YTBOPEHHi ABOX 3B’sI3KiB I[bOTO
Tuny. 3aaumku R posMmiiyooTsesa i3 30BHiII-
HBOTO OOKY cIripaui.

Tpemunna cmpyrmypa 6inxka GopMyeTh-
csd BHACJIIJOK 3ropraHHsd abo 3aKpydyBaHHSA
cIipaJsii moJimenTHAHOTO JaHIIOTa B KJIYOOK
" BOAHEBUI 3B'A30K  (rjiobyay). IcHyBaHHS Takoi IPOCTOPOBOI
dopmMu 3ymMoOBJIeHe BUHUKHEHHAM IOJATKO-

Man. 111. .. s . .
BTopMHHA BUX XIMIYHHX 3B A3KIB MK (pparmeHTaMu
CTpyKTypa 6inka MoJieKyJ OinkiB. ¥ pesysnbraTi 30iMMKEeHHSA
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nBox atromiB Cyab(ypy yTBOPIOETHCA AUCYJIb-
digauit «mictor» (S—S) (man. 112), a Kap6ok-
cuabHOI Tpymum i amMiHOTPynuM — COJIBOBUM
(—COO™ ... "NH;-).

YemeepmuHna cmpykmypa Oinika € cucre-
MOIO CKJIamZHOI popmu. ¥ Hi¥l 3aBOAKU €JIEKTPO-
CTaTUUHIiN B3aeMoOIil 06’eIHAHO KiJIbKa TJIO0YJI.
Ile — enuHUt KOMIJIEKC, AKUN BUKOHYE IIEBHY
(GYHKIIiIO B s)KMBOMY opranismi. Misx ¢parmenTa-
MU TJ00yJa BUHHKAOTL HOBI Aucyap@immi i
COJIbOBiI MiCTKM, a TaKoXX BOJHEBi 3B’A3KH.
YeTBepTUHHY CTPYKTYPY Ma€ IeMoOTrJIoOiH; Horo
MOJIEKYJa CKJIAZAa€ThCSA i3 YOTHPHOX TJI00YJI

(mam. 113).
Acn E

D
&
&

&

[CER) K CEV DLV EL )
%@

Man. 112. Man. 113.
®dparMeHT TPETUHHOI YeTBEepTUHHA CTPYKTYypa
CTPYKTYpH Ginka Ginka (MoneKyna remornoGiHy)

®isuuni BaactuBocti. Binky mpu HarpiBanHi
He IIaBJIATHCA, & TEMHIIOTH i TOYMHAIOTH PO3KJIA-
JaTHCs 3 MOSBOIO 3alaxy majeHoro mip’s. [leaki
O0iIKM PO3BUMHSAIOTHCSA Y BOMAL 3 YTBOPEHHAM KOJIO-
ITHUX PO3UMHIB.

ITpu mobaBiasAHHLI 10 PO3UMHY OiTKa KOHIIEHT-
POBaHUX PO3UMHIB KUCJOT, JYriB, coyeit Kyupy-
my(II), ITaromOymy(II), immux («BasKKHUX»)
MeTaJiYHUX eJIEMEeHTiB, a TaKOX OpPTraHiuYHUX
POSUYMHHUKIB (HaOpUKJIAL, COIUPTY) BigOyBaeTh-
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ca ocamkeHHA Oinxa (Jdenamypauia')

(mau. 114). Aranoriunuii edeKT crocrepi-

raloTh i yac HarpiBauHA. Bin cnpuunne-

HUU pyHHYBAaHHAM YeTBEePTUHHOI, TPETUH-

HOI Ta BTOPMHHOI CTPYKTYyp Oinrka. ¥V

pesyiabTaTi O0iJOK BTpavae 3IaTHICTh

BUKOHYBATH CBOIO OiojoriuHy (QyHKIIifO.

OpHaK XapyoBi IPOAYKTH MicsA JeHaTypa-

mii 6iIKiB Jierime 3acBOIOIOTHCS OPraHis-

MOM — se€YHdA ab0 3BapeHe AiIe MOPiBHA-

HO i3 cupuM, KHcCJie MOJIOKO MOPiBHAHO 3i

Man. 114. cBLKHM.

OeHaTypauis 6inKa XimiuHi BIaCTHBOCTI. BiJIRI/I, AK i amizo-
KUCJIOTH, € AM@POMepHUMU CnoiyKamu 3i
cJIa0KO0 BUPAYKEeHUMY OCHOBHUMY Ta KUCJIOT-

HUMU BJIACTUBOCTAMU.

3a HagBHOCTI KucJOT abo (epMeHTIB GiIKU
3a3HAIOTH 2idpoaisy. KiHnleBuMU mpoayKTamMu
IIbOT'O IIEPETBOPEHHSA € aMiHOKMCJIOTH, 3aJIUIIKU
MOJIEKYJI AKUX Oyjaum B ckJazmi Oinka. Tigposria
BifiOyBaeThCcA B KiJIbKa cTafiii:

6inoK — noninentTuaM — aAMnenTUan — amMiHOKUC/IOTH.

Bizowmi xapakTepHi peakIrii 3a yuacTio 0iJIKiB.
BoHu cynpoBOIKYIOTBCS 3MiHOIO KOJIBOPY, TOMY
ix Ha3uBaIOTh KoJboposumu. o mux peakxiiil
3apaxoBYIOTh OiypeToBy”, KCAHTOIIPOTEIHOBY® Ta
Oedari immri.

NABOPATOPHUI AOCHIA N2 19
biypeToBa peakKuia
Y npobipky HammiiTe mo 1 MJI pO3UMHIB OiiKa Kypadoro A i

JYTy, a IoTiM — KiJbKa Kpamesab posunny Kynpym(Il) cyabdary.
IlepewmimraiiTe BmMicT mpob6ipku. Illo cmocrepiraere?

! Tepmin moxozuTs Bif rpembkoro ciaosa denaturatus — mos6aBieHui
IPUPOIHUX BJIACTUBOCTEM.

% Ba Ha3BOIO HiTPOTeHOBMICHOI CIIOIyKK — 6iypeTy, AKa BCTYIIA€ B aHA-
JIOTiUHY peaxIriio.

® HasBa mOXOJUTH Biji rpenbKux ciaiB xanthos — xoBruii i protos —
epIIni.
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ITlix uac B3aemopii GinkiB i3 posumHOM cCoJi
Kynpymy(Il) B ny:XKHOMY CepemoBUINi BUHUKAE
(diankose 3abapsienuda. Ile — Oiypemosa pearxuyis,
fAKa € AKicHOI0 Ha nmenTuaHi rpymnu (Masa. 115).

NNABOPATOPHWI JOCNIA N2 20
KcaHTtonpoTteiHoBa peakKuis

Y npobipry HamuiiTe 1 MJ po3umHy OiJiKa Kypsadoro AWM i
mobaste 0,5 M 20 % -ro po3unHy HiTpaTHOI KMCJIOTH. KU KOIip
ocafny, II[0 YTBOPUBCA?

Harpiiite BmicT npobipxku. Yu amiHioeThes KoJip ocamy?

Ilicns oxonomsxeHHs fo6aBTe 10 0CaAy Tpoxu poduuny ayry. Illo
cmocTepiraere?

Armo 6inKku abo ixHiI pos3umHHU HarpiBaTu 3
KOHIIEHTPOBAHOIO HiTPATHOI KHCJIOTOI0, TO
¢dparMeHTH MOJIEKYJ apOMAaTUYHUX aMiHOKIC-
JIOT, HadABHiI B OinKax, B3aeMOiIOTH i3 I[i€ro
KHCJIOTOI0 3 YTBOPEHHSM HITPOCHOJYK KOB-
TOTO KOJBOPY (KcanmonpomeinHo8a peakuis,
maii. 116). Ile came BigOyBaeThcsA IpU IOTPATI-
JAHHI KOHIIEHTPOBAHOI HITpaTHOI KUCJIOTH Ha
mKipy (YTBOPIOETHCA KOBTA IJIAMA, AKa He
3MHBAETHCSA BOLOIO).

Man. 115. Man. 116.
biypeTtoBa peakuis KcaHTonpoteiHoBa
peakuis
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IIpakTuuyHe 3HAYeHHA. BiiKu € HeBix eMHOIO
CKJIa[IOBOIO HAIIIOTO XapuyyBaHHA i paiioHy TBa-
puH. [lo60oBa moTpeda [OopocJIol JIOAMHY B 01JIKaX
cTaHoBUTH y cepenubomy 100—110 r. ¥V TBapus-
HUITBI I ITaXiBHUIITBI 3 MeTOIO 30iJbIIeHHS
Xapy4oBoi IMIiHHOCTI KOPMiB iX 36arauyioTh 6inka-
MU, IKi BUPOOJIAIOTH 3a JOIIOMOI0I0 MiKpo06ioo-
TiYHOTO CUHTE3Y.

I3 maBHiX waciB a0 BUKOPUCTOBYIOTH Pi3HO-
MaHiTHI pedyoBMHHU i MaTepianiu, 1[0 MAXOThL 0iJ-
KOBY OCHOBY — BOBHY, IIKipy, IIIOBK, XyTpa,
KJiei, :xenatus Ta iH. CyuacHi mpaJibHi MOPOIIKYT
MicTATH GPePMEHTHU, AKi CIPUSIOTH PO3KJIALY 0i-
KOBUX 3a0pyAHeHb Ha TKAaHUHAX.

BUCHOBKMH

Binku — momimenTuan, «mo0yIoBaHi» i3 3aauiiI-
KiB MOJIEKYJ O-aMiHOKHCJIOT. BOHM BUKOHYIOTH
BasKJIUBI GioJioriuHi hyHKIIIT B sJKMBUX OpraHisMax,
3MiMCHIOIOTH i PeryJaioiTh 00MiH PEeYOBUH, CIYTY-
I0Th «OyOiBeIbHUM» MAaTepiajioM IJas KJIiTHH. 3
i’Kero Ta KopMaMu O0iJIKM HAAXOXATH 10 OPraHi3MiB
JIIOMUHMY i TBAPYH, A€ PO3IIEILTIITHCA (hepMeHTa-
MM HA aMiHOKHMCJIOTH, 3 AKUX YTBOPIOIOTHCA OiJIKHU,
BJIACTHBI JTaHOMY OpraHisamy.

Po3pi3sHAIOTH NEPBUHHY, BTOPUHHY, TPETHHHY I
YeTBEPTUHHY CTPYKTYpPH Oiika.

IIpu HarpiBaHHi po3unHy 0ijKa a60 700ABIAHHI
10 HBOTO KHCJIOT, JIYTiB, TeSIKUX COJIeH Bin0yBa€eTh-
cA oro JeHaTypallis, To0To pyiiHyBaHHS IIPOCTO-
poBOi CTPYKTYpM i BTparta GiogoriyHux (PyHKITiud.
3a meBHUX yMOB OiJIKH 3a3HAIOTH TiIPOIIi3y.

2?

309. fAKi crnonykn HasuBaloTb Ginkamn? OxapaKTepu3ynTe iX pofib y
HUTTEIANBHOCTI OpPraHi3miB.

310. binku, 9K Bigomo, € noninentuaamMu. Yu Bci noninentmau MoXHa
3apaxoByBaTtu A0 6inkKiB? BignoBigb aprymeHTymnTe.
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311. Ywum pisHaTbCA NpOTeiHK i npoTeign?
312. lpOKOMEHTYMTE MantoHOK 117.

313. o Take peHatypauis 6inka? Yum
BOHa MOXe 6yTu cripu4ynHeHa?

314. OxapaKTepu3ynTe KoNbOpoBi peak-
uii 6inKiB.
315. MacoBa 4acTKa 6ifnKiB y KBacofi
cTaHoBUTb 21 %, a cepeaHs MacoBa
yacTka HitporeHy B 6inkax — 16 %.
q pH. y ) > Man. 117.
Ka Maca .|TporeHy MICTUTBCA B Baaemoss’ssoK cTpYKTYP
60 r kBaconi? MONeKynu 6inka

HykneiHoBi KUCNOTH

Martepian naparpada gonomMoXKe Bam:

» oTpumaTy JoKnaaHy iHGopMaLiilo NPo CKnag HyKnei-
HOBMX KUCOT;

» 3’acyBaTtu GyaoBy noAsinHoi cnipani AHK;

» PO3LINPUTK CBOI 3HAHHA NPOo GYHKLIi Ta BNacTUBO-
CTi HYKNEIHOBMX KNCNOT.

Oco06a1BO BaXKJIMBY POJIb ¥ JKUBUX OpraHizaMax
BUKOHYIOTH He Jjullie OiIKu, a i HYKJAEIH08I
Kucaomu.

HykjaeiHOBi KMCIOTH — BMCOKOMOJIEKYJIAPHI NPUPOIHi
OpraHiuHi CHOJYKH, AKi 30epirarTh i BiATBOPIOIOTH B
opraHizmMax cmagkoBy (reHeTUYHY) iH(opMaILiro, a TAKOXK
0epyTh y4acTh Y CHHTE3i 0iIKiB.

Cxaang moaekya. Bam Bimomo, 110 HyKJIeiHOBI
KICJIOTH — Iie IPUPOAHi mosimepn. Ix Momexymu
CKJIAZAIOThCS 3 0ararhbox IMOBTOPIOBaHUX (par-
MeHTiB — HykJaeomuldie. KoXHUI HYKJIEOTHUL
00’eIHy€e 3aJUIIKNA TPHOX MOJIEKYJ — OpTodoc-
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darroi Kucmoru H;PO,, MmoHOCaxapuay i HiTpO-
TeHOBMicHOI cmoayKmu. Moro MoskKHa CIIPOIIEHO
300pa3uTH TaK:

3aULIOK MONeKyNn 3a/MLLIOK MONEKYN
optodocdaTHOi KNCNoTH MOHOCcaxapuay

3a/MLLOK MONEKYIN
HITPOreHOBMICHOT CMONYKH

IcuyroTh ABi rpynm HYKJIEIHOBUX KHCJIOT.
Mosekyam KMCJIOT OOHIEL TPYIIN MiCTATH 3aJIUIII-
KM IUKJIYHUX MOJIeKyJ pubosu, a iHImoi —
MOJIEKYJI Ae3oKcupubosu (c. 203). @opmyiu Mo-
JIEKYJ IIUX MOHOCAXapUIiB:

5CH,0H oH sCH,0H om
0§ | 0§
WY ;R L
HC—C'H HC——C'H
13 27 |3 27
OH OH OH H
pubosa nesoxkcupubosa

Bixg HasB mMoHocaxapumiB IIOXOOATH HA3BU CIIO-
JYK, AK1 po3riadmaemMo: pubOHYKJIEeIHO08i Kuc-
somu (ckopoueno — PHEK), desorxcupubornykaei-
nosi kucaomu ([THEK).

Monexynau [JHK i PHK pisaarbca i saaumka-
MU HiTPOT€HOBMIiCHMX CIIOJIYK, AKi MicTATbHCA B
Hux. [lo ckaany monexkys JJTHK BxomaTs 3amwuii-
KU MOJIEKYJI IUTO3UHY, aJleHiHy, r'yaHiHy i Tumi-
HY, a PHK — 3aaumiku MoJeKyJ IIUTO3UHY, ajie-
HiHy, ryaHimy # ypamnuay. HaBomumo (He ajs
3amam’ ITOBYBaHHA) CTPYKTYPHi opMysiu MoJie-
Ry.II IUX CIIOJYK:

NHz NH2
| N H3C < ) f\ < )
) NH2 /L
murosduH (I1) TUMiH (T) ameHiu (A) ryasin (T) ypanui (V)

YepBOoHUM KOJHLOPOM MO3HaUYeHO aTomu ligpore-
HY, AKUX HeMae€ B 3aJUIIKaX I[UX MOJEKY.J,
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naapuux y [[HK i PHK. Ykazaui HitporeHoBmic-
Hi CIOJIYKW NPUUHATO MO3HAYATHU BEJIUKUMU
JiTepamu (TIepmuMu B iX Ha3Bax).

CTpyKTypHa (popMyJia OTZHOTO i3 HYKJIEOTHUIIiB

JTHEK:
NH,
0 o
0=P-0—1CH,
| bl

OH 4C§ HC

NI | 1

H

Micua conyueHHA HYKJIEOTUAY i3 1BOMA iHIIN-
MU ITO3HAUYEHO KpaIlKaMu.

Moneryau [ITHK sHauHo 6iJbIIli 3a MOJIEKYJIN
PHEK. 3naueHHda BiZHOCHUX MOJIEKYJIAPHUX Mac
OHEK craHOBJIATH KiJbKa AecATKiB ab0 coTeHb
Miawiionis, Tomi ak maa PHK — sig 20 Tuc. mo
KinmbKox MisbiioHiB. IIpore mosmeryn PHK B
oprauismi Habarato 6isbIme, HixK Moaerya [[THK.

IIpocTopoBa OymoBa MOJEKYJ HYKJIEIHOBUX
KHCJIOT IIeBHOIO Mipolo Haraaye 0y0By MOJIEKYJI
OinKis.

Ilepsunna cmpyrxmypa monexyan AHK i
PHEK. Tlinx mepBUHHOIO CTPYKTYPOIO MOJIEKYJI
HYKJEIHOBUX KUCJIOT PO3YMiIOTh IIOCJIiJOBHICTH
CIIOJIyYeHHs HYKJeOoTHUAiB y JaHmiosi. Takwmit
JIAHITIOT HA3WBAIOTH NOJLIHYKJACOMUOHUM. YUeHi
BUSIBUJIN, 1110 BiH Ma€ HeposraayKeHy OyIoBy:

O O O d O O O o
Hyrkneotunu posmileni B JIaHII03i B II€BHO-
MYy HOPAAKY. SaJUIIKN MOJEKYJ MOHOCaxapu-

IiB 3’eaHYIOTHCA «@ocPaTHUMU MiCTKAMU»
(maut. 118).
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OHK PHK
NH,

AJEHiH

i Hy
9 ¥ {IL ALEHIH
o= ne
Ny
UTO3UH UTO3UH
0= H o Ll HIQQ Ll'

[yaHiH H  [yaHiH

H
o_'-'}'E'f | ™ O=F—0 NH,
H N .
D_;_“-‘i“’ VIMIH oo s Ypauun
Man. 118.

®dparmeHTH noniHykneotuaHux naduioris monekyn AHK i PHK

Monerkyna PHK mae mmepBUHHY CTPYK-
TYpy, OOHAK Ii OiIAHKN 3aBAAKU BOIHE-
BUM 3B’A3KaM MOJKYTh 3aKPydyBaTUCH,
dopMy0UM BTOPUHHY i HABiTh TPETUHHY
CTPYKTYPH.

Bmopunna cmpykmypa monexynu
AHK. 1le moasifina cmipanb, yTBOpeHa
JIBOMAa OJHAKOBUMU IOJIHYKJICOTUIHUMU
JaHIIOTaMX, IIPOTUJIEKHO HAIIPaBJICHU-
MU i CKPYYEeHNMU HaBKOJIO CIIiJBHOI oci
(magt. 119). 3anuimky MoJeKyJl HiTpore-
HOBMICHUX CIIOJIYK PO3MiIlleHi BcepeaunHi
cuipasi moserynau [JHK i mepumenauky-
JISIPHO JI0 OCi, a 3aJIMIIIKU MOJIEKYJI OPTO-
dochaTHOl KUCIOTH i AE30KCUPUOO3U —
i3 soBHimIELOrO O0OKY cmipasi. ObuzaBa
JIAHITIOTH YTPUMYIOTHCA OLUH 0iJIs OgHO-
TO 3a JOIIOMOTOIO BOAHEBUX 3B’SABKiB, AKi
iCHYIOTH MidK PIBHUMU 3aJIUIITKAMU MOJIe-
KyJ HiTporeHoBMicHUX cmoayk. Ilocui-
Man. 119. JOBHICTHL IIMX B3AJUIIKIB B OJHOMY JIAH-
BTopHHHA CTPYKTYpa mio3i [ITHK ysromsxyeTrbcs 3 iX MOCJIiZOB-
monekynu AHK HicTio B iHmmomy. Hampukianm, 3aJuIIOK
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moJierkysin TuMiny (T) B ogHOMY JIaHITIO3i YTBO-
PIOE BOAHEBi 3B’SIBKU JIMIIE i3 3AJUIITKOM MOJIE-
Kyau afeHiny (A) B iHIIIOMY JIaHITIO31, a 3AJIUIIIOK
mosiekysu iuTo3uny (L) — TiabKu i3 3aauIIIKOM
mosiekyau ryaniny (I'). Tomy Oyab-ska MoJaeKyaa
OHK wmicTuTh OZHAKOBY KiJBKiCTh 3aJUIIKIB
MOJIEKYJI TUMiHY I afeHiHY, a TaKOK IIUTO3NHY i
ryaHiny. ¥ nmoaBitiHi# cuipani [JTHK mix s3amuri-
KaMu MOJIeKYJ TUMiHYy ¥ aJleHiHy iCHYIOTH ABa
BOJHEBUX 3B’ sI3KMU, a IIUTO3UHY 1 I'yaHiHy — Tpu.

Kpim BogHeBux 3B’13KiB, cTabinisadis nogBiiHoi
cnipani JHK 3giricHIO€TbCS1 3@ paxyHOK YyTBOPEHHS
T-€JIEKTPOHHOI CUCTEMM MiXK 3aIMLLIKaMU MOJIEKY/T
HITPOreHOBMICHHUX CIOJYK.

lMoBHui BUTOK cnipani mictutb 10 nap Hykieo-
TMaiB. Moro goBxxuHa no oci ctaHoBUTL 3,4 HM, a
AiameTtp cnipani — npu6aN3HO 2 HM.

Po3kpurTss mpocTOpoBOi OyZOBU MOJIEKYJIN
OHK cramo omgHuM i3 BUBHAUHUX OOCATHEHD
Hayku XX cr. Moro sxificaunu B 1953 p. amepu-
KaHChbKUil 6ioximik K. YoTcoH i aHrmilfichbKuii
b6iodisux ®@. Kpik. llum yuenum y 1962 p. 6yo
npucyn;xeHo HobeniBecbKy npemiio.

BigrBopenHsi monekynu [IHK. MoneKyna e30Kcu-
PHUBOHYK/IEIHOBOI KUC/I0TH, Ha BigMIHY Bif MONIEKY/IN
6inKa, 3gatHa o BigTBopeHHS. lNig Yyac gineHHs1 Knitu-
HM BOAHEBI 3B’I3KU MiXK JBOMa JIaHLloraMmm MoJieKy-
m [JHK pyriHyloTbes i Bin6yBa€eTbcs po3’egHaHHs
JNaHUoriB. []o KOXKHOro OKPeMOro siaHuiora «4oo6yso-
BYETbCSI» HOBUH, i POPMY€ETbLCS NnoABikHa cnipasb,
igeHTM4Ha nonepegHin (man. 120). YTBoploBaHa
AHK otpumye TaKy camy reHeTu4Hy iHpopmadjito, ika
6yna B [JHK knitnHu 4o gineHHs.

Cunres monekynn PHK Bin6yBaeTbcsi Ha HYK-
neotngHomy naHuyrw3i monekynu AHK. MNig gierwo
depmMeHTy Ha neBHiN [inaHYi noABiMHOI cnipani
BOJHEBI 3B’I3KU PO3pPUBaIOThCS i BifbyBa€ETbCS
PO3Kpy4YyBaHHS cripasi 3 yTBOPEHHSIM []BOX OKpeMUxX
noniHyKneoTuaHuUxX naHuoriB. Ogpa3sy Ha uin ginsHui
naHutora [JHK cuHTe3yeTbcss B3a€EMOA0MNOBHIOBa/lb-
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Hui naHytor PHK. Y Hbomy 3’IBASIIOTLCS 3a/MLLIKN
MoJieKyn ypauuny, iKi po3MillytoTbCsl HaBMpPoTH
3a/MLWKIB MONEKyn ageHiHy monexkynau JHK. SKuwo,
Hanpuknag, y ¢parmenti JHK 6yna nocnigoBHicTb
3a/IULLIKIB MOJIeKY/ afjeHiH — LUUTO3UH — ryaHiH —
TUMIH (man. 118), 1o y BignoBigHOMYy ¢parMeHTi
HoBoyTBopeHoi PHK ix nocnigoBHicTb cTaHe
TaKolo: ypauuil — ryaHiH — UMTO3UH — afeHiH.

Micns cunte3y PHK naHutorn JHK 3HoBY 3’egHY-
10TbCS1 B NOABIKHY Criipalib.

Poab i (pyHKIII HyKJIeTHOBHMX KHUCIOT. PoJb
HHE 6 opzanidmi noaszae y 30epedxceHHi ze-
HemuuHnol iHgopmayii, npumamannoi 0aHomy
oionoziunomy eudy. Ila indopmaria «zamudpo-
BaHa» B MmoJjekysi JJHK uiTKo0 mociimoBHicTIO
3aJUIIKIB MOJIEKYJ HiTPOreHOBMiCHUX CIIOJYK i
BUKOPHUCTOBYETHCA AJIsI CUHTE3Y OiIKiB i puboHy-
KJIETHOBUX KHUCJIOT.

OamHULe reHeTM4YHoi iHpopmadii €
reH. Lje — ¢parmeHT monerkynm [HK, y
SIKOMY 3aKofoBaHa Moc/ifg0BHICTb 3a/IULL-
KiB MOJIeKyJ1 aMiHOKUCIOT y Gi/IKY.

Cymy poai PHEK 6 opzanismi — 30iil-
CHEeHHA cuHme3sy OiaKiE.

3aJjiekHo Big QYHKITIH, SKi BUKOHYIOTh
PuOOHYKJIETHOBI KMCJIOTH, PO3PiBHAIOTH
TPU TUNU IUX CIOJYK — [HQOPMAULUHI
(abo mampuuni), mparncnopmui i pubo-
comui PHEK.

Iapopmaniiina PHK kKomitoe meBHy
ninsgury moaexkyau JIITHK i coyrye ocHo-
BOIO (MaTpuUIier0) Ajs 0iocuHTe3y OiaKa.
IlocnigoBHiCcTE HYKJEOTHAIB Ha IIiid
IiJAHI BiAmoBimae mocJyigmoBHOCTI ami-
HOKHCJIOTHUX BaJIUMIKIB y MOJEKYJi
oinka. (Came Tomy JJHK Bigmosimae za
CTPYKTYpPY OiNKiB, BJIACTMBUX OpPraHiz-
my.) Ilto mocaizoBHiCTE (KOxm) posiud-

Man. 120.
Po3gineHHs i BiATBOpeHHs poBye TpancnoptHa PHEK, aka «nepeHo-
monekynu IHK CUTL» MOJIEKYJIX aMiHOKUCJIOT A0 MicCITsa
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cuHTedy Oinka. KoskHiit amiHokucsoTi Bigmosi-
mae cBoda tpancnopraa PHK. Pub6ocomua PHE
Oepe yuacTs y OiocuHTe3i 6igKa.

BaacrtuBocri HykaeinoBux kucaor. [JHE i
PHK — TBepai peuoBUHU, AKi POSUNMHAIOTHCI YV
BO/Ii 3 yTBOPEHHAM KOJIOIZHUX po3uuHiB. Ilig uac
HarpiBaHHA WX PO3YMHIB HYKJIEITHOBI KUCJIOTU
0CaIKYIOThCs; BifOyBaeTbCcA 1X meHaTrypamid i
BTpaTa 0i0J0TriuHOI aKTUBHOCTI.

3aBnsaku HagBHOCTI B moneryaax JHK i PHEK
3aJUIIKiB opToochaTHOI KMCIIOTU IIi CIIOJIYKU
pearyoTs i3 ijyraMu 3 YyTBOPEHHAM COJIEH.

HyxieinoBi KmeaoTu 3a ydyacTio (DepMEHTIB,
a TAKOXK y KHUCJIOMY 1 JIY:KHOMY CepeIOBUIIaX
3a3HAOTh rigpoaisy. Ilpu mpoMy 3B’SIBKHM MiK
HYKJIEOTUAAMU DPYNHYIOTHCSI W YTBOPIOIOTHCA
BifgmoBimHi HiTpOreHoBMicHI croyKu (y KHCJIO-

My cepemoBHIIi — Ix coJi), ByrJjieBoau i OpTO-
docharna Kucaora (y JyKHOMY CEPEIOBUIIL —
optodocdaru).

Mig giero pagiadii nopylwyeTbcs NOCNifOBHICTb
3a/IMLLIKIB MOJIEKY/T HITPOr€HOBMICHUX CIMOJIYK y
monekyni [JHK, yHacnigok 4oro BUHUKalOTb MyTa-
uii, sKi npu3BoAsATb 10 3aXBOPIOBaHb abo 3arnoeni
opraHiamy.

BUCHOBKH

HykneiHOBI KHMCJIOTH — BHCOKOMOJIEKYJIAPHI
NPUPOIHi CIIOJYKH, AKi 30epiraroTs i BinTBOPIOIOTH
B Opra"iaMax reHeTH4YHy iH(opMaIilo, a TaKOXK
0epyTh y4acTh y CHHTE3i 0iJIKiB.

Mosekyia HyKJIETHOBOI KMCJIOTH CKJIAZAETHCA i3
0araThboX HYKJEOTHIIiB, KOSKHUMH i3 AKUX MiCTUTH IO
OTHOMY 3aJIMIIKY MOJIEKYJ opTodocdaTHOI KMCTI0-
TH, MOHOCAXapHUAy i HITPOreHOBMiCHOI CIIOJTYKH.

Icuyrors pubGonykiaeinori (PHK) Ta gesokcupu-
oonykieinoBi kucaoru (JJHK). Momerkyna JHEK
CKJAJA€ThCA i3 ABOX CIipAJbHUX TMOJIHYKJIEO-
THAHUX JAHOIOTIB, 3aKPyYeHUX HABKOJO CHiJIb-
HoO1 oci, a mosekyna PHK — i3 omHoro JaHIiora.
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Bionoriuna poas JJHK B opranismi mosasarae y
30epe:xeHHi reHeTnuHoi indgopmanii, a PHK — y
3MiliCHeHHi CUHTe3Yy 0iJKiB.

316. FKi cnonykyM Ha3nMBatoTb HYKIEIHOBMMW KMCIOTaMnU?

317. UWo Take Hykneotna?

318. HasBiTb 0CHOBHI BigMiHHOCTI y cknagi monekyn AHK i PHK.
319. OxapaKktepusynte npoctopoBy 6yanoBy monekyn AHK i PHK.
320. FKi GyHKLUIT BUKOHYIOTb B OpraHi3Mi HyK/IEiHOBI KUCNOTHU?
321. OxapaKTepu3ywnTe BNacTUBOCTI HYK/IE€iIHOBUX KUC/OT.

322. YuM CXOXi M UMM PIHATLCH BINIKK | HYKNETHOBI KMCNOTU?

323. O64uncniTb MacoBi YacTKu HiTporeHy i @ocpopy B HyK/1eoTHi, 306pa-
¥eHoMy Ha c. 260.

324. MacoBa 4acTKa HiTporeHy B gesskoMy HykneoTtuai ctaHoBuTb 21,3 %.
Y cKnagi Hykneotnagy — n'atb atomiB HitporeHny. O64uncnitb MacoBy
yacTky Pocdopy B HyKIeoTuai.
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po3aia

Cunrernuni
BHCOKOMOJIEKYJISIPHI
OPraHiYHi CIOJYKHA

Kpoxmainb, Ieaiojo3a, OiJIKH, HYKJIEIHOBi
KHUCJIOTHU € NPUPOOHUMU BUCOKOMOLCKYAAPHUMU
cnonykamu'. BoHU yTBOPIOIOTLCA B dKUBUX Opra-
HisdMax i CKJaJaroThCs 3 MOJIEKYJI, ITIO0YIOBaHUX
i3 BenmKOl KiJbKOCTI omHaKoBUX abo PisHUX
rpyn aTomiB. BaraTo iHIIIUX CIIOJNIYK, IIT0 MalOTh
MOJIEKYJIN IIOAi0HOI O0ym0BY, 10OYBAIOTEL 3a JOIIO-
MOT'0I0 XiMiuHMX peakIliii (cepem HUX — mo0pe
Bimomuii mosietusien). Taxki peuoBuHU HasuBAa-
IOTb CUHMEMUYHUMU BUCOKOMOLCKYLAPHUMU
cnoaykamu. I3 HUMU BU JOKJIaJHO O3HalloMuTeCh
y IbOMY PO3MIiJi.

3aranbHa XxapaKTepucTuKa
CUHTETUYHUX
BUCOKOMOJIEKYNSIPHUX CMONYK

Matepian naparpada gonomoxxke Bam:

> [isHaTMCS NPO Knacudikalito CUHTETUYHMUX BUCOKO-
MOMEKYIAPHUX CMONYK;
> 3’acyBaTy BNACTUBOCTI LIMX CMOJYK.

! CkopoueHa Ha3Ba BUCOKOMOJIEKYJIAPHUX cIoayk — BMC.
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CHUHTeTHYHI BHUCOKOMOJIEKYJIAPHI CHOJIYKU
CTAHOBJATH OCHOBY IIJIaCTMAC, BOJIOKOH, T'yMU.
3a TesIKMMU BJACTHUBOCTSIMU I[i MaTepiaau mepe-
BasKalwoTh TPaguIiiiHi — pmgepeBo, KepaMmiky,
CKJIO, MeTaJiuHi ciiaBu. KosKHUI 13 HAC BUKO-
PUCTOBY€E CHUHTETUYHI MaTepiaju B IMOBCAKIEH-
HOMY JKUTTi, Ha po0OTi, BigmounuKy (Masu. 121).

Man. 121. Cepel CHUHTETUYHUX BUCOKOMOJEKYJIAPHUX
Marepianu CIIOJYK HAfy:KMBAHIIIUMU € IOJIieTHJIeH, IIOJi-
E:H‘:zﬁaﬁ:mx MIPOIijJieH, MMoJicTupoJi. 3arajbHa Has3Ba MUX Ta
BUCOKO- iHmuUX DOAIOHMX pedoBUH — noaimepu. (Hacro
MOJIEKYNSAPHUX moJriMepamMu Ha3MBAIOTh YCi BUCOKOMOJIEKYJIAPHI
cnonyk CIIOJIYKH.)

BynoBa mogimepiB. I3 mosieTusienom i mouri-
OPOIIiJIeHOM BW O3HAWOMMUJINCH, BUBYAIOUU Xi-
MiuHi BJIACTMBOCTI HeHaCHUUEHUX BYTJIEBOIHIB
(c. 76). IIi cmonyku cKJamaloThCA i3 MysKe JOB-
TUX MOJEKYJ, IKi Ha3uBaIOTh MAKPOMOJLEKYAA-
mu. HaBogumo cTpyKTYypHY opMyay hparMeHTa
MaKPOMOJIEKYJIN IIOJiIPOIIiJIeHy:
...—CHg—(|3H—CH2—(|3H—CH2—(IZH—CHZ—(?H—CHz—(IIH—CHZ—(?H—...
CH; CH, CH, CH, CH, CH,
Y Hili 6araTopasoBO IIOBTOPIOETHCS I'Pyla aTo-
MiB — esleMeHmapHa AAHKQ:
_CHz—(FH—

KinpkicTs ereMeHTapHUX JIAHOK Y MaKpPOMO-
JEeRyJ ToJiMepy HasWBAIOTh CMYyneHem noJi-
Mmepu3ayii 1 TO3HAYAIOTh JiTepol n. Popmysry
MaKpPOMOJIEKYJIH IIOJIIIIPOIIijeHy, K i caMoro
ImoJIiMepy, 3alKUCYIOTh TaK:

(—CHz—(llH—)n.
CH,
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Cmosyka, Bif MOJIeKYyJaM AKOI MOXOAUTH
eJleMeHTapHa JaHKa IoJiMepy, Ha3MBA€ETHCS
MmoHnoMmepom. IlJisi TOiNIPOIIiiIeHy MOHOMEPOM €
nponen CH,=CH-CHj;.

P 3anumriite (QopMyaM eleMeHTapHOl JaHKH
moJIieTHJIeHy Ta 10ro MOHOMeEDA.

VY KoKHOMY ITOJIiMEPi MiCTATHCA MaKpPOMOJIE-
KyJau pisHOI HOBMKMHU, a OT:Ke, I pPisdHOI Macwh.
Tomy st xapakKTepPUCTUKHU TaKO1 CIIOJTYKH BUKO-
PHCTOBYIOTH CepedHio MOLeKYAAPHY Macy. i mo-
3HAYAIOTh TaK CaMO, SIK i BITHOCHY MOJIEKYJIAPHY
Macy, Ta 00UHCIIOITD 3a (YOPMYJIOIO

M (nosrimepy) = n - M (en. 1aHKN]),
e n — cepegHboApPU(PMETNUHE 3BHAUEHHSA CTYIIEHA
mosimMepusalrii myis ganoro mosimepy. Cepenmms
MOJIEKYJIApHA Maca He Ma€e posMipHocTi. [{aa pis-
HUX ToJimMepiB ii 3HaueHHA 37e0iJbIIIOTO CTAHO-
BUTD BiJ] KIIBKOX THCSAY OO JECATKIB MiTbIAOHIB.

\_,\_\/\/_\ P OGumcCIiThL cepenHI0 MOJIEKYJISAPHY Macy
a
6

MOJIieTUJIEHY, AKIIO CTYIIiHb IIOJiMepu-
samii cramoButs 5000.

3ajie’KHO Big OyZOoBM MAKPOMOJIEKYJI
(mas. 122) po3pisHAOTS JiHillHi, po3zany-
Jceni Ta cimyacmi (IpocTopoBi) mosimepu.
EsnemenTapHi JaHKM B MaKPOMOJIEKYJIi
JiHIAHOrO IIOJiMepy CIIOJyUYeHi B Heposra-
ay:xeHuin jgaHmior. Taky OymZoBy MAamTh
MOJIEKYJIU ITPUPOIHOTO IIOJIiMepy — IIeJIio-
JIOBY 1 CHHTETUUYHUX — IIOJIieTUJIeHY, ITOJIi-
mporiyseny. PosramyskeHi nosimepu (Hanpu-
KJIaJ, aMiJIONeKTWH) XapaKTepu3yHTHCA
HaABHICTIO B MaKpPOMOJeEKyJaX OOKOBUX
B BiATATyKeHb, K1 CKJIaJaloThCs i3 6araTbox
ejleMeHTapHUX JiaHOK. CiTuacti moJsimepu
Man. 122. MAaloTh TPUBUMIipHY OymoBY. JIaHITIOTH B HUX
ByaoBa MakpoMONeKyn:  3iuTi OKpeMHMHU aTOMaMH YU TPyIaMu
a — NHIWKa; aTOMiIB 3a JOIIOMOTOI0 KOBAJIEHTHUX 3B’ A3-

6 — po3ranyeHa; . . .
B — ciTyacTa KiB. Yca peuoBMHA € OAHI€I0 TiraHTCHKOIO
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aMopOHi AiNSHKK

Man. 123.
KpucTtaniyHi n
aMopoHi AinsgHKKN
B nonimepi

KpUCTanivHi AiNsgHKK —‘:( \ﬂl’

MoJIeKyJ1010. IIpuKIan Takoro mojimepy — (eHo-
nodopmanbaerigai cmoiu (§ 40).

Ilonmimepu y TBepAOMY CTaHI MOXKYTh MaTHU BIIO-
PAOKOBaHE PO3MIIIIEHHA MAKPOMOJIEKYJI HA OTHUX
minaakax i OesnamHe — Ha iHmmx (Mmaa. 123).
Taki peuyoBMHU XapaKTepU3yIOTh, BUKOPUC-
TOBYIOUU IOHATTA CMYNIHb KPUCMAJLILHOCMI
(Ile — yacTKa PeuoBWHU 3 YIOPAJKOBAHUM PO3-
MiIlleHHAM MaKpPOMOJIeKYJ). SIKI0 3HaYeHHS
CTyIleHA KPHUCTAJiYHOCTI CTAHOBUTH, HAIPU-
kaanm, 90 %, To mosimMep HasWBaAOTL KpHCTAJIid-
HUM, a axkigo 10 % — amopduum. Cepen JrinHiii-
HUX MOJIIMEPiB TPaANIAIOTbCA AK KpPHCTAJiIuHi,
Tak i amopdHi, a mosiMmepu ciTuacToi OymoBu 31€-
6inbIiroro amopgHi.

®dizuuHi BIACTHUBOCTI IIOJIiMEpPiB 3HAYHOIO
MipOI0 BU3HAUYAIOTHCA MAaCO MaKPOMOJEKYJ, 1X
IOBXXUHOIO, PO3TANYKEHICTIO, BITHOCHUM PO3Mi-
IIeHHSIM y IPOCTOPi TOIIO.

Sk mpaBuiio, moJsliMepu HEPO3UYMHHI y BOAi, a
Ti, 110 MaiOTh ciTyacty OymoBy, — IIle ¥ B opra-
HiuHUX posumHHUKax. llomimepu 3 jgiHitHUMUT
MaKpPOMOJIEKYJIAMH IIOBiJIbHO PO3UYUHAIOTHCSI B
IesIKMX OPTaHiYHUX PO3UMHHUKAX 3 YTBOPEHHAM
B’SIBKUX PO3UYMHIB.

ITonimepu ciTuactoi O6ymoBM MaioTh OiJIbIITY
MiIHiCcTh, HiK JiHiliHI mogiMepu.

s 6inbimocTi moTiMepiB He icHYe IEBHUX TeM-
mepaTryp IJIaBJaeHHA 1 kumninaa. JIiHifiHI moximMepu
Ipy HarpiBaHHI CHOYaTKy PpO3M’ SAKINYIOTHCH,
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IOTIiM IIABJIATHCA B IIEBHOMY TeMIIepaTyp-
HOMY iHTepBaJii 3 YyTBOPEHHAM B’ SI3KUX
pigwmH, a TmpuM OOAAJNBINIOMY HarpiBaHHI
poskaamaioThbesa. Ilomimepu cituactoi Oy-
JOBU IIOYMHAIOTH PO3KJIaZaTHUCA Ie [0
ninaBiaeHHda (Maa. 124).

YuwmaJjio mogiMepiB micaa HarpiBaHHA U
IOJAJIBIIOT0 OXOJIOMKeHHS He 3a3HaloTh
xiMiuHUX TIepeTBOPeHb i 306epirarTh cBOI
(¢isuuni BractuBocti. 1{i peuoBuHU MOKHA
faraTo pasiB pOBMJIABIAATU i 3aIWBaTU ¥
dopmu, ge BOHU IPU OXOJIOAKEHHI TBEpJ-

.ﬁ?}"ﬂ;i&f:ﬁ HyTb. [ToniMepn 3 TAKMMU BJIACTUBOCTAMU HA3U-
po3Knag BAIOTh MepMoniacmuyHum. JJo HUX 3apaxoBy-
nonimepy IOTH NTOJIieTHIIeH, OoJIinpoIineH Ta feaki ixmi. Is

TePMOILJIACTUYHMX IIOJiMepiB 3a [IOIOMOI0I0
IpecyBaHHSA, BUIABJIIOBAHHSA, JUTTA BUTIOTOBIIA-
I0Th BUPOOU pisHOTO MpusHAUeHHA. T'epmopeak-
muéri mojiMepu Iricjigd HArpiBaHHA BTPAYalOTh
IJIACTUYHICTD 1 3JaTHICTh POSUMHATHCSI B opra-
HiYHUX posymHHHKaX. Ile — pesyabraT Heo6o-
POTHUX 3MiH y MaKpPOMOJIEKYJIaX, II0B’ A3aHUX 3
YTBOPEHHSAM HOJATKOBUX KOBAJIEHTHUX 3B’ A3KiB
i dopmyBanHaM ciTuactoi O6ymoBu. Tepmopeakr-
TUBHUMU ToJiMepamMu € heHoJ0(hopMaTbaeriaHi
CMOJIH.

NABOPATOPHWM AOCHIA Ne 21

lMopiBHAHHSA BNacTUBOCTEN
TEPMONAACTUYHOIo i TEpMOPEAKTUBHOIO
nonimepiB

ITomicTiTh HeBeJMKY MOPIiI0 TEPMOIIACTUYHOTO TOJIiMEPY B
MaJIeHbKY IIOPIIeJIAHOBY YallIKy, IIOCTABTe il Ha KiabIle JadopaTop-
HOTO IIITATUBY Ta 00Epe)KHO HATpiifiTe PEYOBMHY OO IJIAaBJIECHHSI.
ITicasa Toro sk mojimMep PO3MIABUTHCS, BidbMiTh YAIIKy HIPOO6ip-
KOoTpuMaUYeM i mepesuiiTe po3MJaB i3 Hei HA KepaMiuHy MJIUT-
Ky (abo B iHIIY IIOPIIEJSHOBY dYAaIllKy) AJA oxojomkeHHs. Illo
crocrepiraere? Yu sMiHMBCSA KOJIIP CIIOJNYKHU ITic/is HAarpiBaHHA I
OXOJIOKEeHH A ?
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3HOBY HarpiirTe mojgiMep i 0X0Ja04iTH #10OTO.

AmaJIoriuHO JOCJIiIiTh BiTHOIIIEHHSA TePMOPEAKTUBHOIO II0JIiMepPy
no marpiBanua'. Illo BinOyBaeThbcs i3 Ii€ro peuoBUHOIO NIPU HigBU-
mieHHi TeMmiepatypu? Yu maaBuUTbCSI BoHAa?

3pobiTh BiAIOBiIHi BUCHOBKH.

XimiuHi BIaCTUBOCTI TOJIiMePiB 3aJie’KaTh Bif
HasABHOCTI B IXHIX MaKpOMOJIEKYyJIaX KpaTHUX
3B’A3KiB, pisHUX PYHKIiOHAJABHUX I'PyI. Bararo
moJIiMepiB pearye 3 OKMCHUKAMM, KOHIIEHTPOBA-
HUMU PO3UMHAMU KUCJOT i JIyriB. 3HAUHY Ximiu-
HY iHEPTHICTH BUABJIAIOTH IIOJi€TUIEH 1 TOJIITIPO-
mijieH (IOSICHITH YOMY).

ITonimepu — TepmiuHO HeCTiWKi CcHOJIyKH.
Peaxiriro poskaany mosrieTuieHy

(-CH,—-CH,-), > nCH,=CH, "
BUKOPUCTOBYIOTH y JiabopaTopii mis moOyBaHHA
eTeHy i JeMoHcTpaIii 10ro BIaCTUBOCTEMN.

BUCHOBKMH

PeuoBuUHHN, MOJEKYIU AKUX MOOYTOBAHi 3 BeJu-
KOi KiJTbKOCTi OqHAKOBUX a00 Pi3HUX IPyH aTOMIB,
HA3MBAIOTh BHCOKOMOJEKYJIAPHUMHU CIOJYKaMM,
a0o moJsrimepamMu.

MaxkpomoJekyIa moxiMepy CKJIAJAETHCS 3 eJie-
MEHTapHHUX JAaHOK; X KiJbKicTh Ha3MBAIOTH CTY-
meHeM moJimepusaiii. MoHoMep — cCIIOJyKa, Bifg
K01 moxoauTh moJgimep. OgHiero 3 xapakTepu-
CTHK MOJIiMepy € HOoro cepemHs MOJIEKYJSIpHA
Maca.

3a 0yT0BOI0 MAKPOMOJIEKYJI PO3Pi3HIIOTH JIiHili-
Hi, po3raJjiy:keHi il ciTuacTi mosximepu, 3a cTymeHeMm
KpHCTaJiYHOCTI — Kpucraxiudi it amopdHi, a 3a
BiTHOIIEHHAM [0 HAarpiBaHHS — TEePMOILIACTHYHI
i TepMOpPEaKTUBHi.

®Di3nyHi BJIACTHBOCTI MOJIiMEpPiB 3ajie’KaTh Bifg
MacH, JOBKWUHHU, PO3TAJYKE€HOCTI MaKpPOMOJIEKYJ,

! IT1o omepaniro HeOOXi[HO IPOBOAUTH B NilOUil BUTAKHIN madi.
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iX BiTHOCHOTO PO3MIillleHHS y IIPOCTOPi, a XiMiuHi —
Bil HABHOCTI B HMX KPaTHMX 3B’SI3KiB i pizHMX
(YHKI[iIOHAJIBHUX TPYIL.

325. FKi cnonykn Ha3uMBatoTb BUCOKOMOJIEKYIAPHUMU?
326. AK KnacuoikytoTb NOAIMEPH i IKi 03HAKU BUKOPUCTOBYIOTb /151 LibOro?

327. Wo cninbHOoro i BigMiHHOIO MiX MOJIEKYSIOKO NPOMINEHY | CTPYKTYPHOIO
JlaHKOLO noninponineHy?

328. fKy BnacTmMBiCTb PE4OBMHW HA3MBalOTb MNIACTUYHICTIO?

329. YuM pi3HATLCA NiHIMHWUIA, PO3ranyXeHn Ta ciT4acTuin NoniMepu, Kpuc-
TaniyHUm i aMmopPHUN, TEPMOMNIACTUYHUIN | TEPMOPEAKTUBHUIN?

330. Yomy moneKynsipHy macy nonimepy HasnBaloTb CEPEAHbOIO?
331. 4AKi nepeBarv i HefoNiKM BUPOBIB i3 MeTany i nosimepy?

332. CepeaHst MoneKynsipHa Maca 3pa3Ka noninponineHy craHoBmTb 21 000.
O6u4UCNITb B3HAYEHHS CTYNEHs noniMepusaaLii ans Lboro nonimepy.

[Job6yBaHHSA
BUCOKOMOJIEKYNSIPHUX CNONYK

Matepian naparpada gonomoxxke Bam:

> npuragatv cyTb peakLii nonimepusalii;
> [isHaTUCS NPOo peaKLilo nofikoHaeHcal,i.

BucokomoJsieKyIsapHI CIONyKU A00YBaOTh,
3MiMicHIOIOUU peaKIlii nonimepusauyii Ta noniKomn-
Odencauii.

Peakuia mosiMmepusaiii — peakiiig yTBOpeHHS IOJIiMepy
B Pe3yJbTATi MOCIiJOBHOTO CHOJYYE€HHSI MOJIEKYJ MOHO-
Mepa 3a PaXyHOK PO3PHBY T-3B’A3KiB'.

! AGO pO3KPHUTTA IUKIiB.
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Peaxkiria momximepusaii 3arajabHi cxeMu peakiiiii moaimepusa-

nA=B - (-A-B-), il 3a y4yacTio BYyIJIEBOAHIB Ta iX MOXin-
monomep tonep HHUX, MOJIEKYJH AKNAX MiCTATH HOABifHI
3B’ A3KU, —

CH2=C|JH + CH2=(I3H + CH2=CIH + CH2=C|H +...>

X X X X

.. .—CHg—CliH—CHz—(llH—CHg—(EH—CHz—(lJH—... ,
X X X X
abo nCH2=(|JH - (—CHz—(|3H—),,,
X X

ne X — H (MmoHOMEPOM € eTHJieH, MOJIiMEPOM —
mosiernsien), Cl (BiHinxJaopup, mojiBiHijgxJio-
pun), CH; (mponinen, nmoxinponinen), CcH; (cTu-
poJ1, mosicTupoa)’.

P CkiaamiTs cxeMy MepeTBOPEHHSA BiHIIXJIOPULY
Ha moJrimep.

¥V peakriii mosimMepusalrii MOKyTh OpaT y4acThb
IBi criosiyKu (Ba MOHOMEPH). ¥ IIbOMY pasi yTBO-
PIOEThCA cnignodJdimep.

Peakiia moxikoHaeHcaIil — peakiia yTBOpPeHHS MoJIiMe-
py B pe3yJabTaTi B3aeMoAil QyHKIiOHAJIBHUX TPyN MOJIe-
KyJ MOHOMepa, siKa BigOyBae€ThCA i3 BUAIJI€HHAM BOIM,
aMoOHiaKy a00 iHIIUX HU3BKOMOJIEKYJISIPHHUX CIIOJYK.

ITlinx wac peaxiii mosikoHmeHcallii omHOYACHO
B3aEMO/IIOTH (PYHKITIOHAJIBHI I'PYIIN PiBHUX MOJIe-
KyJ MoHOMepa. Takux rpymn y KOKHIN MOJEKyJIi
Mae O0ytu npuHaiiMHi ABi. [[a Toro 1106 mo0yTu
mojimep cituactoi OymoBu, O0epyTh MOHOMED 3
TpbOMA UM OiJIBIITOI0 KiTbKiCcTIO QYHKI[IOHAIBHUX
TPYI ¥ MOJIEKYJIax.

ITomikoumencamia — cTymiHuacTuu

Peakmia nporec. CmouaTKy B3aEMOIIIOTH ABi

MOJIiKOHTeH caIlil MOJIEKYJIX MOHOMEpPa 3 YTBOPEHHAM

MOHOMBPTZO) moJaiMep  MoJIeKyJu OuMepa, IOTIiM pearymoThb
(abo in.) IVMEepHi MOJIeKYJI i T. [I.

! lna MoHOMepiB HaBefeHO TPAAUIIifiHI HA3BMU.
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HaBomumo cxemy peakriiii mosrikommeHcarrii
eTUJICHTJIIKOJIIO:

HO-CH,~CH,~OH + HO}CH,~CH,~OH —>

numep
HO-CH,-CH,-0-CH; CH,-OH + HO}CH,-CH,-0-CH,-CH,-OH >
IuMep IuMep
—> HO_ CHg_CHZ_O_CH2_CHg_O_CHZ_CHg_O_CHg_CHg_OH 1 T. O.,
TeTpamep
nHO-CH,~CH,—OH —f;5> (-O-CH,—CH,~),.
eTUJIEHTJIIKOJIb TOJIieTUJIEHTTIKOJIb

Jlerko mifiTu BUCHOBKY, III0 Maca MaKpoMo.Jie-
KyJau IOoJiMepy — MNPOAYKTY peakIlil IMOJiKOH-
IeHcalii — MeHIIa CyMapHOI MacH MOJEKYJI
MOHOMEDA.

VY pearnii moaikongeHcalii MoXyTh OpaTu
ydJacTh ABa MOHOMepHU abo HaBiTh Oiybie. Ilpu-
KJIIOM TaKO1 B3a€MO/Ii1 € yTBOPEHHSA MOJIiIenTH-
Iy 3 KIIbKOX aMiHOKMCJIOT.

BUCHOBKH

BucOKOMOJEKYyASIPHiI CIOJYKH M00yBalOTh 3a
peakiisavMu mosriMmepusailii Ta moJiKOHIeHCAIiT.

IIinx gac peakmii moaimepusalii cHoJy4YeHHS
MOJIEKYJI MOHOMepAa BigOyBa€ThCsS BHACIIIOK PO3-
puBYy T-3B’A3KiB, a B peakiii mogxikoHgeHcaIii —
3a paxyHOK B3aeMofili (GyHKIiOHAJIBHUX TIpyn
MOHOMepa.

333. HasBiTb i 0xapaKTepuaynTte TUNU peakLin, 3a OMNOMOrol siKMX [0-
6yBatoTb CUHTETUYHI BUCOKOMOEKYNSPHI CMOJYKM.
334. FKi ocobnnBOCTI CKnaay i 6y10BM MOJIEKYIM MOHOMEpPaA 3yMOBJIOKOTh
MO/UBICTb PeaKLiii:
a) nonimepuaallii;
6) nonikoHaeHcadii?
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335. HasBiTb MOHOMEPH, i3 AKUX YTBOPIOIOTLCA MoNiMepn 3 Takumun Gop-
Mynamu:
a) (-CH,—-CH,-),;, ©) (—CH2—$H—)H; B) (—CHZ—QH—),,.
Cl CeHs

336. FKi cnonykn MoXyTb BCTynaTu B peakLito noniMepusadii, a aKi — B
peakLito NofliKkoHAeHcaLlii:
a) nporex;
6) amiHOeTaHOBa KMCNOTa;
B) TeTpadnyopoeteH?
Bignosigb niaTBEPALTE CXEMaAMM BiANOBIAHMX peaKLin.
337. Cknagitb cxeMy peaKLuii NofliKoHAeHcalii 3a y4acTio eTUNEHINIKONIO i
aguniHosoi knucnotn HOOC—(CH,),—COOH.

338. FKa KinbKicTb NENTUAHUX FPYN MiCTUTbLCS B NPOAYKTI NONIKOHAEHCcaLi
aMiHOKMCNOTH, SKLLO yTBOpUaocs: a) 3 Monb Boau; 6) 3 r soam?

339. MoneKyna MOHOMEpa CKIaAaEeTbes i3 ABOX aToMiB Kap6oHy 1 aToMiB
[BOX ranoreHiB. MacoBa 4yactka KapG6GoHy B cnonyui CTaHOBWUTb
20,6 %, a Xnopy — 30,47 %. 3Hanaitb dopmyny MoHomepa. Ha3BiTb
CMONYKY, iKa YTBOPIOETLCA MNif Yac noro nonimepu3aallii.

NMnactmacu. lMNonimepu —
OCHOBa nnaacrTtmac

MarTtepian naparpada gonomoxxe BaMm:

» chopMyBaTH YSIBJEHHSA NPO NaacTMachu;

»> [i3HATUCA NP0 HaWBaMIMBIlI MoNMiMepu, 3 AKMX
BMPOGAAIOTb NaacTMacy;

> 3'qcyBaTu nepesBarn i HeAONiKM BUKOPUCTAHHS
njactMac.

IInacrmacu. Ha meBHi#T cTanii po3BUTKY
HaIlmol IwuBijisarii BUSABMJIIOCS, IO IIPUPOIHI
MaTepiasu B)Ke He 3aJJ0BOJIBHAIOTH 3POCTAI0UMX
moTtpeb sioxeii. Kpim Toro, ix pecypcu Ha IjaHe-
Ti obmerkeni. Tomy B apyriit momoBuHi XX CT.
PO3TOPHYJANCA iHTEHCUBHI MOIIYKHM MaTepia-
JIiB HA OCHOBi CMHTETWYHUX IoJiMepiB. Ximikmu
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3aWHAINCA CUHTE30M HOBUX BUCOKOMOJIEKYJIAD-
HUX CIIOJYK, NOCTIAKEeHHAM IX BJIACTUBOCTEW,
PO3POOJIEHHAM Ta BIPOBAIYKEHHAM y IPOMUCJIIO-
BiCTB TEXHOJIOTiH NOOyBaHHA IMOJiMEPHUX MaTe-
piaiis.

3a cBOiMU BJIACTMBOCTAMU MOJIIMEPHI MaTepia-
JW BUTIAHO BiApiSHAIOTHCA BiJ NPUPOJHUX.
Bonu posrosiunimi, He 3a3HalOTh KOPO3ii,
MalTh HEBEJUKY I'YCTUHY, MOCTATHIO MiIlHiCTb.
Ix merxo dopmysaru, o6pobIATH, HAZABATH iM
moTpi6HOro 3ab0apBJIeHH.

Benuka KiJIbKiCTB IMOJIiMepiB CTAaHOBUTH OCHOBY
naacmuiHuXx mac, abo (CKOpoueHo) naacmmac.

IInacTmMacu — maTepiajiu Ha OCHOBI ITOJIiMepiB, 110 30epi-
TalTh IicJd HArpiBaHHA i HACTYIHOTO OXOJIOMKEHHS
HajgaHy im opmy.

Kpim momimepiB, miaacTMacu MicTATh pisHI
I00aBKM, AKi IOKPAIIyIOTh iX BJIACTUBOCTI,
MigBUIIYIOTh CTiAKIiCTH 4O XiMiUHO arpecuBHHX
pevoBUH i 3MiHM 30BHIiIIHiIX yMoB. [lo6aBKamMmu
CJIYT'YIOTH PO3MeJIeHi JepeBuHa, Kpeiiga, rpadir,
MOoAPiOHeHU maIip, a TaK0XK caka, Pi3Hi BOJIOK-
Ha. [TosiMmepu y BiAmoBigHUX IIJTacTMAacax € 3B’ dA-
3YIOUMMHU KOMIIOHEHTaMH. SIKIIO M0 MOHOMepa
I0DaBUTH CIIONYKY, KA IIPU HarpiBaHHI po3KJja-
JaeThCA 3 BUAIJIEHHSIM rasy, To Jo0yTHUH moJriMep
Ma€ BUTJIAL 3acTuUrjol miHum (fioro HasMBaIOTh
minomaacrom). JlobaBku-miactudikaTopu Hama-
IOTH IIOJIiIMEPHOMY MaTepiay ILJIaCTUYHOCTI.

IToximepu — ocHOBa mjacTMac.
Posrinanemo HalBaKJIMBIIIL ImoJaiMe-
pH, AKi BXOIATH 0 CKJIAAY ILJIacTMac.
Heaki 3 HUX BaM BifoMi 38 Kypcey ximii
9 KJacy, a TaKOXK i3 MOBCAKIEHHOTO
JKUTTS.

IHoniemunen. 1le 6e36apBHUI ITPO-
3opuii abo Oinmii HamiBOposzopui
moJrimMep, 110 30BHi Haragye napadin

Man. 125. (man. 125). Mexauiuni ta Qisuuni
Monietunen BJIACTHUBOCTI MHOJIieTUJIeHy 3aJje’KaThb
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Man. 126. BiZ TOro, 3a SKMX YMOB 3IiHCHIOBAJIU PeaKIliio
BuKopucTaHHs mosimepusamii':

nonietuneny 4,k
nCH,=CH, —— (-CH,—CH,"),,.

Ha moaietrunen He Ail0oTh BoAa, PO3UYUHU
KucyoT (KpiM KOHIleHTpoBaHOi HiTpaTHOI) i
JyriB, :Kupu, macjaa. OgHaK 1ei mojgimMep HecTii-
KU IMI0J0 TajloTeHiB, NMpU HaArpiBaHHI po3um-
HAETHCA B PIAKMX BYTJIEBOIHAX Ta iX TajJIOTe€HO-
OOXiTHWX, TOPUTH HA ITOBiTPi.

IonieTnyieHr — TepMOIJIACTUUHU
noJrimep. I8 HBOTO BUPOGJIAIOTH BOJO-
OpoOBiAHI Ta KaHaJisaliiui TPyOH,
HNaKyBaJbHY NJIBKY 1 NJIIBRY mJs
TEeNJuIlb, Tapy, IpeaMeTyu HOOyTY,
€MHOCTi aJia 30epiraHHsa HeopraHiu-
HUX KucJor i sgyris (man. 126). Bin
TaKOX CJYTy€ TeIJjo- i eJeKTPOoiso-
. adaniiauMm Mmartepiaigom. Iloaiermie-
HOBi BUPOOM € MOPO3OCTiAKUMU, aje

Man. 127. .
CroBopiaKa He BUTPUMYIOTh HarpiBaHHA BUIIE
3 Te(NIOHOBUM NMOKPUTTAM 60—100 °C.

Monitetpa¢Topetunern (-CF,-CF,-),, abo Ted-
JIOH, CXOXKMH Ha rnosiieTuneH. BiH Mmae BUCOKY XiMiy-
HY CTiHKiCTb, HE PYHHYETbCS HaBiTb KOHLEHTPOBa-
HUMU KMCI0TaMH, He PO3YUHSIETLCS | He HabyXa€ B
JKOAHOMY PO34YMHHUKY. Ha BigMiHY Big nonietunery
T€(NIOH — HeropryYuni nonimep; BiH BUTPUMYE
J0CUTb BUCOKY Temneparypy (man. 127).

! PospisuaioTs mosieTuneH, foOYTHIl 32 BUCOKOTO i HUBBKOI'O THCKY.
IToniMep HU3BKOTO THUCKY MA€ TPOXU OiJNBINY I'YCTHUHY, a CTYIiHb HOTO
Kpucrajiuaocti carae 90 % .
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IToninponinen Haranye moJjieTujeH He JIUIIIe
30BHi, a I 3a OinmbiricTio BaacTtuBocTeii. Bim
TaKO0K HAJEKUTH O TEPMOILJIACTUUYHUX TOJiMe-
piB aimifimoi OymoBu. Ilosinporminen, AK i moi-
eTuJieH, Jo0yBaloTh peaRuielo moJIiMepu3artii:

nCH, CH ( CH,— CH -
CH3 CH3

EnemeHTapHi naHKU MOXYTb PO3MillyBaTHUCs B
MaKpOMOJIeKy/li noninporniaeHy, OpieHTYYUCh
0/lHaKoBo (c. 267) abo AOBINIbHO:

...—CH,— CH CH CH,—-CH,- CH CH,- CH

CH3 CH3 CH3 CH3
MoninponineH i3 ynopssgKkoBaHUM PO3Mill€HHSAM
METU/IbHUX 3a/IULWIKIB Y MOJIEKY/laX — BOJIOK-

HUCTI KpUCTanu, siKi NNaBAsITbCS B iHTepBasi Temre-
patyp 160—176 °C, Togi K cnosyKa i3 XaOTU4HUM
PO3MiLLEeHHSIM UMX 3a/IMLLIKIB — B’I3Ka pignHa.

Y npomucaoBocTi J06yBaloTb rnepeBa*KHO MoJi-
mMepH 3 yropsifKoBaHoK 6y40BOI MOJIEKY/I.

ITonminpomisien BUKOPUCTOBYIOTH
IJIsi BHPOOHMIITBA BOJIOKOH, TPYyO,
HmaKyBaJbHOI ILIIBKM, Tapw, IeTajei
TEeXHIYHOI alapaTrypu, IIPeIMeTiB IO-
OyTy, irpaIrox, 0fHOPA30BOTO IOCYAY,
a TAKOXK AK 1B0JAIAHUI MaTepiai
(man. 128). Bupobu 3 moiimpoiiieny
MalOTh IiJABUIIEHY TBEPAICTH, CTiAKi
IO TepT4.

Ilonisininxnopud (—CHz—(llH—)n —

Cl

TBep/la PEYOBUHA, CTifIKa O PO3YUHIB
JYyTiB, KHCJIOT, OiJBIIOCTI opramiu-
HUX po3umHHUKIB. Ilpm HarpiBaHHi
Buie 110 °C crmoayka po3KJIagaeThbCsa
3 BUALJIEHHAM XJIOPOBOIHIO.
IToniBiHiNIXJTOPUT € TEPMOILIACTUAY-

Man. 128. HUM nojximepoMm. Vloro BUKOPUCTOBY-
BUKOpUCTaHHA IOTh AJIs BUPOOHHUIITBA IITYYHOI IIKi-
noninponinexy pu, JiHoseymy, TpyO, BOJIOKOH, Tapwu,
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pisHUX meTasieli, a TAKOXK AK €JeK-
TpOoi3oIANiHUY MaTepiai. I3 moiBi-
HIJIXJIOPUJY BUTOTOBJAIOTH 4000TH,
3axXuCHI pykaBuuku (Maj. 129).
Ionicmupon (—CH2—(IL‘H—),, — 1o-
CGH5
Jimep JiHifiHOI OymoBu, aMophHUI,
TepMoILIacTuuHUM. BiH He pearye 3
posbaBJIeHMMU PO3UYMHAMMU JYTiB i
KHCJIOT, PO3UUHAETHLCA B HOEeAKUX
opramiuyHmxX pos3umHHUKAaX. IlosicTu-
PoJIy MOKHA HagaTu OyAb-aKUX (YOPMU
i Kosbopy; BiH m0OOpe CKJEHIETHCS
Ta 00pobadeTbcaA. Hemomiku mboro

mojJiMepy — HEBHCOKi MimHicTh i
TEIJIOCTiNKiCTB.
Man. 129. 'BI/IpOGI/I i3 moutictuposy i miHOIO-
BuKOpHUCTaHHS JIICTUPOJIY IIUPOKO BUKOPHCTOBYIOTH
nonisiHinxnopuay y moOyToBiii TexHili, eJleKTpoHiIi,

OymiBHUIITBiI, MemuiiuHi. I3 1mBOTO
moJIiMepy BUIOTOBJISIOTH B3BYKO- i
TeIJIOi30JANiHI, O0JUIIOBAJBHI I
IeKOpaTWBHI IIJIUTH, HOeTaki s
MeIUUYHUX OPUJIALiB i cucTeM mepesr-
BaHHA KpPOBi, OJHOPA30BUU IIOCY,
Tapy AJA XapyoBUX ITPOAYKTIB, IUTAUL
irpamiku, pATyBaJbHI Kpyru, OyHKH,
3axwucHi 1rojomu torro (masi. 130).
Hemomikom mimomosicTuposy € ro-
piouicth i Kpuxkictek. IlnmmuTu is 1BO-
ro MaTepiajsly TOBIJIBHO BUILIAIOTH
HeBeJIMKi KimbkocTi ctuposy (iHma
nazBa — ctupen) CsH,—CH=CH, —
TOKCUYHOI PEUOBWHU, 3/TaTHOI HAKOIIN-
yyBaTucsa B opramismi. Kpim mworo,
TiHOMOJICTHUPOJ JIETKO cHajJaxye i
TOPUTH 13 BUAIJIEHHAM YOPHOTO AUMY i
MIKIAJIWBUX JIJIA OPraHidaMy PeYOBUH.
IHonrimemunmemarxpunram Bino-
MUl K opramiuHe CKJO, ab0 IJIeKCH-

Man. 130. riac. Bin nposopuii, jgerkuii, MinHMii,
BuKopucTaHHs nonictupony BOJIOT'O-, MOPO30- i CBiTJOCTiHKUIA.
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Ileit moriMmep HEPOBUMHHUN Y CIIUPTI,
ajie PO3UMHAETLCS B OEH3eHi, amero-
Hi, omToBi#i Kwmcioti. Ha HBOrO He
IifoTh posbaBiieHi PO3YMHU KHUCJIOT i
ayris. IIpu marpiBamui Bume 120 °C
MOJiMeTUIMeTAKPUIAT PO3M AKIITY-
€ThCA, a IPU IIiAIaJTIOBaHHI JIETKO
3aropsieEThCsA, HE YTBOPIOIOYH, HAa
BigMiHy Bin iHIIMX moiMepiB, TOKCHY-
HUX PEUOBUH.
ITonimeTunMmeTakpuIaT MOKHA II0-
JipyBaTu, miggaBaTH MeXaHiuHiil 00-
pobiti, ckieroBatu. Ilpu yaapi mosmimep
He pO3CHUHOAeThcA Ha JpiOHI ymaam-
Ku. Tomy #Oro BUKOPHUCTOBYIOTH
3aMiCTh CKJIa B TPAHCIIOPTHUX 3aCo-
6ax (man. 131), npunagax, BiiCbKO-
Man. 131. Bilf TexHiIli, 3aCTOCOBYIOTE AJIA BUAI'O-

MonimeTunmeTakpunar TOBJIEHHA JEeKOPATUBHOI IIJIMTKWH,
i MOro BUKOPUCTaHHS ..
aKBapiyMmisB.

lNonimeTunmeTakpunar yTBOPHOETbCS MNP MOJi-
mMepu3auii MeTU/10Boro ecrepy METaKpuUI0BOi
kucaotn H,C=C(CH;)-COOH:

2 cH
nCH2=? i _CHz_?_
COOCH; COOCH; |,

MeTuIMeTakpuaat nonimeTuaMeTakpunar

Denonogopmanvdezioni nonimepu (cmo-
Alu) — TIePIi CUHTeTUYHI ToiMepu, SKi Habyau
IIMPOKOTO 3aCTOCYBaHHA B PiBHMX c(epax. Ix
IoOyBaroTh moJsikoHzeHcarieo (enory C4H,OH
iz popmansmerinom HCHO. 3ane:xuo Big ymoB,
CIIiBBiTHOIIIEHHA BUXiAHUX PEUOBUH i mpuUpoamn
KaTajisaTopa yTBOPIOIOTHCSA TEPMOILJIACTAYHI a60
TepMOpeaKTUBHi moaimepu (maj. 132).

LlikaBo 3HaTh denosopopMaabIerigHi IOIiMepu € 0OCHOBOIO

Oprasniune . i .
CRIIO MatisKe ¢enonaacmis. lle — rtepmocriiiki marepianu,
B 2,5 pasa HEPO3UMHHI y BOJi TA OPraHiuYHUX PO3UMHHUKAX.
JIeriie I3 HUX BUTOTOBJIAIOTH [JeTaJi eIeKTPOoodIagHaH-
3a 3BUYAliHE. HA, nmpeameTtu modyrty. Cymimri ¢eHommactis i3
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OH OH OH

..~CHy CH2©CH2©/CH2\...
CH» CH, OH
Man. 132. CH
dparmeHT CH; A
MaKpOMOJIEKy/H
deHono- ~CH; CH,
dopmanbgerigHoro OH OH CH,

nonimepy

BigxomaMu oOpPOOKM JepeBUHU BUKOPUCTOBYIOTH
Y BUTVIAAL ILINT y OyAiBHUIITBIi, OIS BUTOTOBJICH-
HA MeOsiB. HamosHmoBauamu y (eHoIIacTax
CIYIyIOTh TaKOX 0aBOBHAHE BOJOKHO, KAaOJiH
Tom1o. I3 (heHONODOPMANBAETIAHUX ITOJIiMEPiB
BUPOOJAIOTH CKJOIJACTUKU — [JyKe MilfHi
Marepianu, AKi, KpiM moaimMmepy, MiCTATH CKJIO-
BOJIOKHO 200 TKaHWHU 3 HHOTO.

Hepmonikom mesaxux (QeHomgacTiB € Te, IO
BOHU BUIiJIAIOTH HEBEJINKi KIIBKOCTI TOKCUUYHUX
pEeYOBUH.

Bigxoau mosimepiB i moBkinnsa. Henami 6inb-
e moJiMepHOI MJIiBKU, BUKOPUCTAHUX IIJIAaCT-
MacOBUX BHPOOiIB IIOTpAIJIA€ B HaBKOJIUIIHE
cepenoBuie (maJna. 133). Hpnpo,ua «He BMie»
pOBKJIaZaTH TaKi Bigxogu. Ix yrurisarmisa e akTy-
aJILHUM €KOJIOTIUHUM 3aBIaHHAM.

VY po3BUHYTUX KpaiHaxX YacTUHY BiampamnboBa-
HUX IIOJIIMEPIB i macTMac IepeIlIaBIAITh Ta
3aCTOCOBYIOTH ¥ BUPDOOHUIITBI IIJIiBKU, Tapu, pis-
HOro OOJIagHAHHSA, a IHIIYy YacTUHY HOigmaioThb
KpPeKiHry 3 MeToio JOOyBaHHS opra-
HiYHUX CIIOJIYK, TOPIOYHX Ta30BUX
cymimte#i. Imomi sanumiku moJimep-
HUX MaTepiajiB moapiOHIOOTH i 100aB-
JISIIOTB 10 Oy aiBesibHUX cyMmilmeii. Cra-
JIOIOYM BigXomu OeAKuX II0JIiMepis,
OTPUMYVIOTH TeIJOBY eHepriro. B
VKpaini 3 BigmpamboBaHOTO IOJIieTH-
JIeHy BUTOTOBJSIOTH ILIIBKY MIJId

Man. 133. cinbebpkoro rocunopapcersa. Ilomimepni
3Banue IJIAINIKYA BCe dYacTille 3aMiHIOIOTH
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LlikaBo 3HaTH CKJISHUMU, AKi MOXHA IIOBTOPHO BUKOPUCTOBY-
Binpme mix BaTu abo yruiaisysatu. Ha saminy mosieTniaeHo-
10. % BiAMacu  pym makeraMm MPUXOLATH IAlepoBi a6o 3pobeHi
BCIX MOGYTOBUX 5 pinxonip Ie0I03H (e#t moJsiMep HOpPiBHAHO

Bigxomis . . .
OIBUAKO PYUHYEThCA MIKpoOpraHidaMamMu B IpPU-
OpUIIALAE
Ha CUHTeTUYHI POZHUX yMOBaX).
noJiimepu

i mmacTMmacu.

IImacTMacu — Marepiajy Ha OCHOBi moJiiMepiB,
AKi 30epiraroTh micJis HarpiBaHHA i HACTYITHOTO 0XO0-
JTOmKeHHs Hagany iM ¢opmy. IlmactMacu mictars
JI00aBKM, AKi MOKPAIYIOTH IXHi BJIACTHBOCTI.

ITomieTniien, moJiimpomiieH, moJiBiHiIxXmIOpMA,
IMOJIiCTUPOJI, TTOJTiMEeTHIMETAKPHUJIAT € TEPMOILIAC-
TUYHUMHU ToJiMepamu, a (eHoT0pOpMaNbIETiTHI
noJriMmepu 0yBarOTh TEPMOILIACTUYHNMM i TepMOpe-
AKTUBHUMM.

Bupo6u 3 mosiMepiB IIMPOKO BUKOPUCTOBYIOTH Y
mo0yTi, TexHili, OyaiBHMITBI, MeTUIUHI, iHIIUX
chepax.

3pocraroue 3a0pyJHEHHS MOBKIJIA Bimxomamu
IITYYHUX IOJIiMepPiB € cepio3HOI0 EeKOJOTiYHOI0
npo6IeMoIo0.

340. 4ki noniMmepu € cknagoBuMMu nnactMac? HaBegditb iXHi popmynu.
341. 9k 6ynoBa nonimepy BNAKMBAE Ha MOro BNacTUBOCTI?
342. HasBiTb nepeBaru i Hefonikn BUKOPMUCTaHHS naacTmac.

343. 3anponoHynTe BnacHe pPoO3B’A3aHHA Mpobnemu yTunisauii ctapoi
noslieTUIEHOBOI NMIBKMU.

344. HanuuwiTb piBHAHHA peaKLin noniMepu3aaliii: a) XJI0POeTeHy; 6) CTU-
pEHY.
345. Cknap nonisiHinaueTaTty (OCHOBHMI KOMMOHEHT Kieto MBA) Bignosi-
nae dopmyri (—CHz—?H—)n, ne X — rpyna CH;COO-. Hanuwitb
X
CXeMy peakuii nonimMepusaliii 3 yTBOPEHHSAM LibOro NoJimepy.
346. O64YUCNITE MACoOBi YaCTKM eNeMEHTIB Y NONiBiHINXI0pUAI.
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Kayuyku. N'yma

Martepian naparpada gonomoxke Bam:

» chopMyBaTh YABIEHHS NP0 KaydyKu i Tymy;

> 03HaMOMMWTMUCh i3 TEXHOJOTIEI0 BUPOBHULITBA TYMU;

> 3’'acyBaTW BNacTMBOCTI Ta chepu BUKOPUCTAHHSA
Kay4yKiB;

> [i3HaTMCS NPo crocobu yTunisaLii BigXo4is ryMu.

Kayuyxu — monimepu pocJuHHOTO ab0 CUHTE-
TUYHOTO IOXOIKEHHS, i3 SKUX BUTOTOBJISIOTH
TyMy.

XapakTepHa BJIACTUBICTh Kay4yKiB — BHCOKAa
eJIaCTUYHICTh, TOOTO 3MaTHICTH Iicasa medopma-
1ii BigHOBAMIOBaTHM CcBOIO (opmy. OmHAK mHpuU
HarpiBaHHi abo oxojomkeHHI HMKYe —5H0 °C
BOHM BTpavalmTh I[I0 BJjJacTuBicTb. Kayuykwm
BOJOHENPOHUKHI, 3HOCOCTiliKi, MalOTh XOPOIIi
€JIEKTPOi30JAIiMHI BJIACTUBOCTI.

BinemricTs KayuykiB € mosrimepamu asikamie-
HiB Ta X moxigHUX (y MOJeKyJJaX KOKHOI TaKkoi
CIIOJIYKHU € OBa MOABilHI 3B’A3KM MijK aToMaMu

Kap6omy).
Cxema yTBOpeHHA KaydyyKiB y 3arajibHOMY
BUTJIATI:
CH2=(|)—CH=CH2 + CH2=(|3—CH=CH2 +... >
Y Y
- ...—CHz—(|3=CH—CH2—CHz—(|3=CH—CH2—...,
Y Y
abo nCH2=(|3—CH=CH2 - (—CHZ—(|)=CH—CH2—),1,
Y Y

ne Y — H (moHOMepoM € OyTamieH, IMOJiMepoM —
OyranmieHoBuii Kayuyk); CH; (MoHOMED — i3ompeH,
moJrimep — isompeHoBuit Kayuyk); Cl (MmoHOMeEp —
XJIOPOIIPEeH, IoJIiMep — XJIOPOIIPeHOBHIi KayuyK).'

! Cucremarnuni HasBu BigmoBimHux MoHoMepiB — 6yTa-1,3-mien;
2-metunbyra-1,3-gieH; 2-xmopodbyra-1,3-mieH.
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Pospisaarors npupogHUil i cuHTE-
TUYHI KAy4IyKHU.

IIpupodnuii (hamypanvruuil) Kay-
YYK MICTUTBCA B COKY JeAKHX POC-
JIUH, KU HAraaye MOJIOKO (Mast. 134)
i € emyJabciero kayuyKy y Bogi. OcHo-
BY IIbOTO KayuyKy CTAHOBUTDL UUC-
moJii3opeH

Man. 134. H3C\C:C/H
36upaHHsA CoKy resei -H,C” \CHZ— :

n
HarypanpHuii KaydyyK Mae Oinuii KoJip;
BiH Jiermuii 3a BOAYy, PO3UUHAETHCA B O€H3WHI,
OeH3eHi, HeAKUX IHIINX OPraHiYHUX PO3UNHHU-
Kax. Marouu moaBiliHi 3B’A3KHM B MOJEKyJaxX,
el moJiMep 3maTHUI NMPUETHYBATHU BOAEHDB (3a
HaABHOCTI KaTaJyizaTopiB), 6poM, OPOMOBOIEHbB.

LlikaBo 3HaTH ITpu marpiBanHi 6e3 mocTymy IOBiTPs BiH Iepe-
Y nesaxux TBOPIOETHCA Ha MOHOMED (i30mpeH).

pocaIuHAX

MICTUATBCA P Hanwuiirite cXxeMy TePMiYHOTO PO3KJIAAY HATY-
mpanc-130Mep PaAJIBHOTO Kay4dyKy 0 MOHOMeEpA.

moJIiizo-

nIpeHy —

HarypanbHuil Kay4yK TOBiJIBHO OKUCHIOETHCSA
KHCHeM IOBiTps, cmoaykamu Pepymy(III),
kajiti mepmanranatoM. II1o6 samobirTu oxwuc-
HEHHIO Kay4yKYy, IIIONHO J00YyTOr0 i3 COKY pocCJIu-
HU, i pOBMHOKEHHIO B HbOMY OaKTepiii, moaimep
00pOo0JIAIOTE PO30aBICHUMU PO3UYNMHAMU KHUCJIOT
(MmypaIunaoi, OmnTOBOI) ab0 iHINIWX pPEeYOBUH,
IPOMUBAIOTH BOJOIO i BUCYHIYIOTh. ¥ Pe3yJbTaTi
KayJyK HaOyBa€e »KOBTYBATOT'O KOJILODY
(mai. 135).

Cepen ycix TpuUPOAHUX BUCOKOMO-
JEeKYJAPHUX CIOJYK JIUIIEe KaydyK
BUABJISIE BUCOKY ejlacTUuHicTh. Taka
BJIACTUBICTL KaydyKy 3yMOBJIeHA
MOJKJIMBICTIO 3TOPTAHHS HOTO JIiHiii-
HUX MaKPOMOJIEKYJ ¥ KJIYOKU (IIbOMY
«He 3aBa)kaloTb» HEBeJHUKI Bigra-

ryramepua.

Man. 135 ayxxkerHa — CHj-rpynum). $fximro
Ha BUPOGHULTBI IJIACTUHKY i3 KayuyKy pPO3TATyBaTH,
HaTypanbHOro Kay4yKy TO MAKPOMOJIEKYJIN BUIPAMISIOTHCS,
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a SKIIO ITiCJId IIHOTO BiAIYCTUTH, TO BOHU IOBEP-
TAlOTbCA B IIOIEepenHiNl cTaH 1 mTJacTUHKA
HabyBae MOYaTKOBOI NOBKUHU. [[OKIaBIIN GiIb-
IIOT0 3YCUJIISA, KAay4yKOBY ILIACTUHKY MOXKHA
posipBaTu.

Cunmemuuni xayuwyku. IIpupongauii Kayayx
IoOYyBalOTh y 3HAYHIN KiJIBKOCTi, IPOTE IIHOTO
HeJIOCTaTHHO, IIO0 3aJO0BOJIBHUTHU 3pPOCTalOUi
notpedbu. TomMy BUeHi CTBOPUJIN CUHTETHYHI Kay-
YyKU, AKi YCIIIIITHO 3aMiHIOIOTH NPUPOAHUNA i
IIUPOKO 3aCTOCOBYIOTHCS B PiBHUX cdhepax.

3ayie:kHO Big MoHOMepa (MOHOMEpPiB) pPo3pis-
HAIOTb Oymadienosull Kaydyk, OymadicH-cmu-
PpOoabHUll, i3onpeHosull (aHAJOT TPUPOILHOIO),
XJI0pONpeHo6ull Ta iH.

P Hamnwuirits cxemMy yTBOPeHHA OyTai€HOBOTO
KayudyKy i3 MoHOMeDA.

BinbimicTs peakiifi mosimepusariii, 3a gomo-
MOIOI0 AKMUX JOOYBAIOTh KAYUYKU, BiIOyBaeThCA
3a yuacTio KaTaJiszaTopiB. ByragieH-cTupoabHUN
Kayu4yK BHUPOOJIAIOTH, 3AIHMCHIOIOUYN CYMicHY
moJrimepusariito 6yTagieny i crupoay. Crpoimnena
cxeMa peakiIrii:

nCH,=CH-CH=CH, + mCH2=(|3H -

CGH5
oyranmien CTUPOJ
— (-CH,~CH=CH-CH,-),~ (-CH,~CH-),.
CeH;

OyTanieH-CTUPOJIBHUN KayuyK

IIpu marpiBaHHiI CHHTETHUYHI Kay4y-
KM, AK i HaTypaJIbHUNA, PO3KJIATAIOTh"
Ccs 3 YTBOPEHHAM BiJIMIOBIiZHUX MOHO-
MepiB.

Kayuyku — cupoBuHAa IJd BUPOO-
HUIITBA T'YMU i TYMOBUX BUPOOiB.

I'yma. Haitenactuunimum maTepia-
JIOM cepeJ MPUPOIHUX i CUHTETUYHUX
MaTepiaJiB € ryma. I1 y BeIMKUX KiThb-
HainowmpeHiwe KOCTAX BUKODPUCTOBYIOTH 1151 BUT'OTO-
BUKOPUCTAHHS ryMH BJIeHHA muH (Maj. 136).

Man. 136.
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OcHOBY TexXHOJOTril BUPOOHUIITBA
TYMHU CTAHOBUTD IIPOITeC ByJIKaHisarrii,
TN e—— 110 TOJIATA€ B HarpiBaHHI Kay4dyKy i3

s 5 cipkoio. CmouaTKy Kay4yyK 3MillIyIOTh

5 & i3 HamoBHIOBauaMu (TJIMHOIO, CAXKero,

< o TRPRRL: Kpeumow, KpeMHe3eMoM), OapBHUKA-

B by MU 1 peyoBMHaAMHU, SAKi 30iJBIIYIOTH

S S TEepMiH BUKOPHWCTAHHA ryMmMu. lloTim

' OO0 cyMmimii mo0aBJaAKTH Cipry. ¥

Man. 137. pe3yabTaTi B3aEMOLil KaydyKy i3 cip-

«3um_Ti» KapG6GoHOBI naHuioru KOI0 32 DPaxXyHOK DO3PHUBY T-3B’fA3-

B rymi KiB BifOyBaeTbCs «3IIMBAHHA» Kap-

OOHOBUX JIAHIIOTIiB 3a JOIIOMOTOIO

«MmicTkiB» S—S (mait. 137). IIpu oMy

YacTHHA HOABiHUX 3B’ A3KiB 3aJInIIIa-
€THCSA B PEUOBUHI.

S0 B3ATHM HAAJIUIIOK CipKU, TO
BCi moABitiHi 3B’A3KU OYAYTH «BUTpA-
YyeHi» Ha «3IIUBAaHHSI» KapOOHOBUX
JIQHITIOTIB i yTBOPUTHCS TBEPAUM Tep-
MOpPEaKTUBHUIN MaTepial — eOOoHIT
(mas. 138). oro BHKOPHCTOBYIOTH
I BUTOTOBJEHHS €JIeKTPOTEeXHiu-
HUX JeTajieil, XiMiuHOl ammapaTypu.

IcHyrOoTH, TyMU piSHOrO NpPU3HAUEHHA — IJd
eKcITyaTarlii 3a BUCOKUX a00 HU3BKUX TeMIIe-
paTtyp (Temsao-, MOPO30CTiliKi), IJisT TPUBAJIOTO
KOHTaKTy 3 OeH3uHOM i Ha@dToio (IIJIaHTU Ha
aBTO3AIIPAaBHUX CTAHIIiAX), KUCJIOTAMH i Jyra-
MU, CTifiKi 10 PEeHTTeHiBChKOTO BUIIPOMiHIOBAH-
Hs TOIIIO.

ITopiBHAHHSA BJIACTHBOCTEH KAay4yKiB i rymu.
Kayuyk € emacTuyHOIO PEUOBMHOIO, a TymMa —
eJIaCTUYHUM MaTepiajiom.

Man. 138.
EGoHiT

NIABOPATOPHWWM AOCNIA Ne 22

lNMopiBHAHHA MeXaHi4YHUX BNacTUBOCTEN
KayudyKy i rymum

Bawm BumaHo ogHAKOBI cTPiuKM KayuyKy i rymu. Yu MosKHA Bigpis-
HUTHU Kay4yK BiJf TyMU 3a 30BHIIITHIM BUTJIAIOM?
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IlepeBipTe 3pasku moJriMepiB Ha €JACTUUHICTD, PO3TATHYBIIU U
BigmyctuBmiu KOKHY cTpiuky. IIlo cmoctepiraere? CrpoOGyiiTe
posipBatu cTpiuku. fIka i3 HUX BusABMUIaACA MiIlHiIIO0?

3po0iTh BiAmMOBiAHI BUCHOBKH.

Kayuyku i ryma He pPO3UMHAIOTHCA y BO.
dAxmio 'k momicTuTu moapiOHEHI IIIMATOUYKU Kay-
YyKy i TyMU B OpraHiuyHUI PO3YMHHUK (OeH3eH),
TO yepes 100y KayuyK PO3UMHUTHCA 3 YTBOPEHHAM
KOJIOITHOTO POSUUHY, a TyMa JIUIIIe 30iJIbIITUTHCA B
00’emi (mabyxue). Ile cBiguuTh Tpo 3maTHICTH
ryMu BOMpaTU OPraHiuYHUA POSYNHHUK.

Kayuyk i ryma saBAs KM HasABHOCTI B HHUX
HOBifiHUX 3B’ A3KiB MOMKYTH IPUESHYBATHU I'ajIo-
reHu. Tak, KOJOIJHUN PO3UYMH KayuyKy B OeH3e-
Hi 3HeOapBiioe OpomHy Boay. Ilpu mHarpiBammi
Kay4yKHU PO3KJIALAIOThCA 3 YTBOPEHHAM HeHacu-
YEeHUX CIIOJYK.

HasiBHicTb Cynbgypy B rymi Mo>kxHa [jOBeCTH,
HarpiBaro4u ii B npob6ipui. OgHNUM i3 NPOAYyKTIB Tep-
MIi4YHOro po3Knagy rymu € CipKoBoA€eHb, SIKUI Cripu-
YUHSIE YTBOPEHHS B po34uHi Kynpym(ll) HiTpaty ab6o
naomoeym(ll) HiTpaTy YopHoro ocagy CuS a6o PbS.

IIpamoroun B ximiuniit 1aboparopii, moTpi6bHO
BpaxoBYyBaTH, 110 'yMOBi BupoOu (IpobKu, Tpyo-
KH) PYHHYIOTBCSA HITPATHOIO i KOHIIEHTPOBAHOIO
cyabharHo0 Kucaoramu. Po3baBiieHi XJIopugHA
KHCJIOTa 1 PO3YUHU JIYTiB Ha TYMy IPAKTUYHO HE
Iil0Th.

3acrocyBaHHA Kay4yyKiB i rymu. CUHTEeTUUHUTHI
130TPeHOBMI KAyUYYK 3@ BJIACTUBOCTAMU CXOKUHA
Ha HaTypaJbHuUii. BupobiseHa 3 HBOTO TryMa
BUPiBHAETHCA BUCOKOIO MIITHICTIO Ta eJIaCTUYHi-
cTio. ByTamieH-cTUPONBHNI KAYyUYK IIOCTYIIAETh-
csd HATYpaJlbHOMY 3a e€eJIaCTUYHICTIO, IIPOTe
O0inbIm 3HOCOCTITIKMI. 111 KayYyyKU BUKOPUCTOBY-
I0Th ¥ BUPOOHUIITBI IITH, KOHBEEPHUX TOPiKOK,
B3YTTs, MEIUYHHUX i CIOPTUBHUX BUPOOiB, i3071s-
MiHUX MaTepiasis.
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XJIOpOIIPEeHOBUI KAYUYK € HEeTOPIOUMM, TePMO-
i CBITJIOCTIAKMM, HEe PYHHYETHCA MacTUJIaMU, He
OKICHIOEThCSA Ha IOBiTPi. I3 HHOTO BUTOTOBIAIOTH
TyMy IJI YCTaTKyBaHHSA, 10 KOHTAKTye 3 Had-
ToI0 i HapTonmpoayKkTamu. Kayudyku, ki MicTATH
diryop, ximMiuHO i TepMiuHO CTiliKi; iX BUKOpUC-
TOBYIOTH 3a Temneparypu nonan 200 °C.

OcHOBHE 3aCTOCYBAaHHSA I'YMU — BUPOOHUIITBO
muH. 'yMOBi BUPOOM BUKOPUCTOBYIOTH Y IIPO-
MMCJIOBOCTI, TeXHiIli, MeIUIINHI, IT00yTi.

Bigxomu rymu i moBkinmma. Maiixke 90 % Bif
Macu T'yMOBUX BiIXoHmiB mpuiazae Ha 3HOIIEHi
aBTOMOOINIBLHI MIWHM, a pelTa — cTrape B3yTTH,
BUKOPUCTAHI IpeMeTH TeXHiUHOTr0 Ta MTo6yTOBO-
ro IpusHaueHHA. Bigxogu rymu, AK i miractmac,
He PYHUHYIOThCS B IPUPOAHUX ymMoBax. Ha »xajb,
OinpIlla yacTMHA IX MOTpAILIAE€ B HABKOJIUIIHE
cepesoBUIIIE.

LlikaBo 3HaTH VYrumisamio rymMoBuX BigxoAiB (3BUUAWHO
¥ €spomni micasa iX moapiOHeHHsA) 3AiMCHIOIOTL TAKUMU

YTUII3YIOTH crocobamu:

MEHIIIe .
e CIIAJIIOBaAHHAM OJIdA BHpOGJIeHHH TeIlJIOBO1
IIOJIOBUHU

BiTTIpAIHO- eHeprii (TemaoTra 3ropAHHS T'yMH OPUOJIU3HO
BAHUX ABTO- TaKa caMa, 1o i ByTinig);
MOOGLIbHUIX e TepMiUHMM PO3KJIAAOM i3 HJOOYBaHHSAM MOHO-
IIUH. MepiB, IIT0 BUKOPUCTOBYIOTh JJIsI BUPOOHUIITBA
Kay4yKy;
e 3aCTOCYBAaHHSIM y POJIi azcopOeHTa HpPU OYU-
IMIeHHi CTIiYHMX BO;
¢ BHKOPHCTAHHAM y BUPOOHUITBI i30aAMiHIX
MaTepianiB, OyIiBHHUIITBI, IIIJIIXOBOMY T'OCIO-
JapcTBi TOIIO.

BUCHOBKH

Kayuyku — moJriMmepu pPOCIMHHOrO a0o CHHTe-
THUYHOTO MOXOMKEeHH, 3 IKMX BUTOTOBJIAIOTH TyMY.
XapakTepHa BJIACTHBIiCTh KayYyKiB — eJIaCcTUY-
HicTh, TOOTO 3maTHiICTH Mmicas medopmainii BigHO-
BaOBaTH cBOIO (opmy. Kayuyku mMaroTh BUCOKY
MIiI[HiCTH i 3HOCOCTIHKICTS.
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Binsniicts Kay4yykiB € moJjiiMepaMu ajIKaJi€HiB
Ta X noxigaux. Po3pi3HA0Ts HATYpaJbHUM i CHH-
TeTUYHI KAayJUyKH.

I'yma — mpoaykr ByJkaHizamii kayuyky (Harpi-
BaHHA i3 cipkoro). Ile my:xe emacTuunmii marepiaJ,
SIKUl IIMPOKO BHUKOPHUCTOBYIOTH y 0arathox cdge-
pax. YTumisanisa rymMoBUX BigXomiB € omHUM i3
BaJKJIMBUX €KOJOTIYHUX 3aBIaHb.

347. OxapaKTepusynte NpakTM4yHe 3HAYEHHS Kay4yKy.

348. dxkumu € cknag, 6yaoBa i BNacTMBOCTI HATypasibHOro Kay4dyKky?

349. 4K BM po3ymieTe TEPMIHM «BYyNIKaHI3aLisi», «€laCTUYHICTb»?

350. Yum pi3HATbCH KayyyK i ryma, ryma ta e60HiIT?

351. HasBiTb chepn BUKOPUCTAHHS Kay4yKiB.

352. 3a matepianamu IHTepHETY abo iHWKX AxKepen iHpopmauii nigroTymn-
Te CTUCNi NOBIAOMAEHHS MNPO MOXOAMKEHHS HA3BW «Kay4yyK», iICTOPItO
BiIKPUTTS FYMW, BUHANOEHHS NiHONEYMY.

353. HasBiTb HaMBaX/MBILli CUHTETUYHI Kay4yKM i 3anuuiTb iXHi XiMi4Hi
dopmynu.

354. CKnapgitb cxeMu peakLin:

a) nonimepm3aLlii XIOPONPEHOBOro Kay4ykKy;
0) NnpueaHaHHA 6POMY [0 i30MPEHOBOIO KayyyKy.
355. 064ucniTb MacoBy HYacTKy X10py B X/IOPONPEHOBOMY Kay4yKy.

NMpupoaHi Ta XiMi4Hi BONTOKHa

Martepian naparpada gonomoxke Bam:

> CKNacTv YABJIEHHS MPO NPUPOAHI Ta XiMiYHi BOSIOKHa;
> PO3PI3HATU NPUPOLHI Ta XiMiYHi BONIOKHA;
» nisHaTUCs Npo chepyu BUKOPUCTaHHSA BOSIOKOH.

BojiokHa — 11€ IOBri THYYKi HUTKHU, IKi BUPOO-
JISIIOTH i3 IPUPOSHUX a00 CUHTeTUYHUX II0JIiMepiB
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i BUKOPUCTOBYIOTH JIJIA BUTOTOBJIEHHSA MPAKI Ta
TEeKCTUJIbHUX BUPOOiB.

Pospisuarors mpupoaHi (HaTypaabHi) Ta Ximiu-
Hi BosoKkHa (cxema 10).

Cxema 10
Kaacudikaiis BorokoH
BOJIOKHA
MpupogHi XimMiyHi

POC/IMHHOIO  TBApPWMHHOIO MiHepasbHOro LUTYYHi CUHTETUYHI
NOXOMXKEHHS MOXOAKEHHSA  MOXOAKEHHS

| | |

Y Y Y ,
6aBOBHSHE, BOBHS$IHE, azbecToBe BiCKO3He, KanpoH,

nnsaHe LIOBKOBE auertaTtHe HaWNoH,

NlaBCaH Ta iH.

IIpupoaHi BosokHA. PocIuHHI BOJIOKHA MOYKYTh
dopmyBaTUCh y cTebJIax i IucTi (KOHOILIA, IHOH), Y
HacinHi (6aBoBHUK) (Man. 139, a, 6). Ix ocrHoBa —
11eJII0JIO3a.

TBapuHHI BOJIOKHA € OIJTKOBUMMU ITOJiMepaMMu.
Binbiry vactury BoBHU fa€ BiBuapcTBO. IIIoBK —
MIPOAYKT BUMIJIEHHS OCOOJUBUX 3aJI03 TYTOBOTO
mroBKonpsana (masu. 139, 8).

JlnsiHe i 0aBOBHsAHE BOJIOKHA MAIOTh JOCTATHIO
TePMiUHYy CTifiKicTh, XOPOIIi MexaHiuHi BJaacTu-
BOCTi. BoBHAHE BOJIOKHO BUPiBHSAETHCA BICOKOIO
eJIaCTUYHICTIO, a IMTOBKOBE — MIITHICTIO i Xapak-

}'\-f:g'_'l %:)? TepHuUM OsckoM (Mmas. 140).

6aBOBHUK (6),

KOKOH P HassiTh c(pepu BUKOPUCTAHHS Ha3BAHUX IIPU-
woBKonpsaaa (B) POAHUX BOJIOKOH.
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Man. 140. Mo MiHepaJlbHUX BOJIOKOH HaJIeXUTh a30ecTo-

:I*:)au*";"')'ma Be. I3 HBOTO BUTOTOBIAIOTH (iILTPU, OPE3EHT,
BONOKOH: TKAHWHU [IJId 3aXHCHOTO O4Ary, mmudep, cIe-
a — as6ecropa;  ITiaJIbHIi mamip i KAPTOH, TEMJIO- Ta eJIeKTPOi30IA-
6 — nnsiHa; MifiHI TOKPUTTA.

B — WoBKoBa XimiuHi BOTOKHA BUPOGIAIOTE i3 feAKUX IOJIi-

MepiB JiHiiHOI OymoBu. Ili mosimepu cmouaTkKy
pPO3ILIABASAIOTh 400 PO3UMHAIOTH B OPraHiuHUX
POBUYMHHHNKAX, a IIOTIM IIPOIIYCKAaIOTh YTBOPEHY
pimuHy Kpish gaysKe Mmasi orBopu. Ilpu mpomy
YTBOPIOIOTHCS MOBTI I TOHKI HUTKY (MaJsi. 141).

PozpisaarTs mTyuni # cuHTeTMYHI XimiuHi
BOJIOKHA.

III'myuni éonokna noOyBaOTh i3 IPUPOTHUX
moJriMepiB, 3a3BUUal IeI0JI03W. BOHU MaioTh
IedKi mepeBaru, AKi CTOCYIOTBCA TeXHOJOTIl Ta
AKOCTi BUPOOiB i3 HUX.

HafiBaskaIuBinmuMuy IMITYyYHUMU BOJOKHAMU €
gicko3He 1 auemamnue (mayu. 142). OcHOBY Bic-
KO3HOT'O BOJIOKHA CTAHOBUTH IIEJIF0JI03a, alleTaTHO-
ro — ii ameraTrHi ecTepu.

Man. 141. Man. 142.
B1pOGHMLITBO BO/IOKOH LLITy4Hi BONOKHA: @ — BiCKO3He; 6 — aueTaTHe
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BicKO3He BOJIOKHO BUPOO/SIOTb i3 AepEeBHOI
uenono3n. CUPOBUHY OYULLYIOTb | 06PO6GASIOTh
Nyrom:

[CcH,05(0OH);],, + nNaOH —

yesrao3sa

— [CzH;0,(0OH),0Na], + nH,0.
MOHOHaTpinLyennn03a
loTtim y cymiw go6aBnsiloTb pigkuin KapooH(1V)
cynboin CS,. YTBOpEeHHUi B’A3KUI JTIYKHUI PO3YUH
nponycKarwTb KPi3b TOHKi OTBOPU B po36aB/ieHy
cynbpatHy Kucaory. [1pu LbOMy 3HOBY YTBOPHOETbLCS
uestono3a, ane BXe y BUINsLi HUTOK.

ALeTaTHe BOJIOKHO TaKOXK JO06YBaloTh i3 LieNo/10-
3U (3a peakuieto ectepudikadii). YTBOpHOIOTbLCS ecTe-
pu [CsH;0,(OH)(OCOCHy),], i [CsH;0,(OCOCH,)5],
SIKi PO3YMHSAIOTb B aLeTOHi abo cnupTi, a JOBYTHUI
PO3YUH MPOMNYCKalTb MPU HarpiBaHHi Kpi3b TOHKi
0TBOPH. PO3YMHHUK BUNapOBYETbLCS, 1 YTBOPIOETLCS
averaTtHe BOJIOKHO.

Cunmemu4Hi 6010KHA BUPOOJIAIOTEH i3 opra-
HiYHUX CIOJIYK, 3AiMCHIOIOUN XiMiuHI peakririi.
Jlo X BOJIOKOH HAaJIeXKaThb IoJiaMimHi, 1moJi-
€CTepHi, MOJIiIaKPUIOHITPUIBHE, MOJIIIIPOIiJie-
HOBe, IIOJIiBiHiIXJOpUAHE Ta iH. BoHu mepesa-
JKaIOTh IIPUPOJHI 3a MIIIHICTIO, €JacTUYHiCTIO,
IOBTOBIUHICTIO, HE PYUHYIOThCA MiKpPOOPraHis-
mamu. Hepmosmikm TakmxX BOJIOKOH — HHU3BKA
rirpocKomiuHicTh, 3JaTHICTH O eJeKTpu3arlii.
I3 meTo10 iX OMOJAHHSA A0 CUHTETUUYHUX BOJIO-
KOH J00aBJIAIOTh IPUPOLHI, & TAKOK PEUOBUHU-
QHTUCTATUKMU.

Kanpon (man. 143) i Hailnon — noaiamioHi
60/10KkHa. BoHU MinHi, BUTPUMYIOTh HU3BKi TEeM-
meparypu, € XiMiuHO cTilikumMu (pyUHYIOTHCSA
JIUIIIE KOHIIEHTPOBAHUMHU HEOPraHiYHNMU KUCJIO-
TaMu), JIETKO 3a0apBJI0ioThCsa. KanpoHoBi HUTKHU
BUKODPUCTOBYIOTH [JIs BUTOTOBJIEHHA KaHAaTiB,
pubOJIOBHUX CiTOK, Pi3HMX TKAHUH, TPUKOTANK-
HUX BUpPoOiB. HaiiToHOBE BOJIOKHO H00ABJISIOTH 10
iHINIMX BOJIOKOH, BUKOPUCTOBYIOTH Y BUPDOOHUIITBI
KUJIXMOBOTO HOKPUTTS.
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Man. 143.
HWTKM i TKaHKHa
i3 KanpoHy

KanpoH i HainoH Jo6yBaloTh 3a peaKLissMH noJi-
KoHAeHcauii. CnpolleHi cxemu peakuin:

nH,N~(CH,)5—COOH —pr-> [-HN—(CH,)5~CO-],,
g-amMiHOKanpoHoBa Kuciorta KanpoH
nH,N—-(CH,)s~NH; + NHOOC—(CH,);~COOH —-—-5>
reKcameTuiaeHgiamiH aguMniHoBa KucsoTta 2
— [~-HN—(CH,)¢~NH-CO—-(CH,),—CO-],.

HaWnoH

Jlascan — noaiecmephne gonokno (man. 144).
Bono mHaragye BOBHY, aje € MinmHimum. Bupobu
i3 IbOTO BOJIOKHA He IOTPE0YIOTH IPAaCyBaHHA.

JlaBcan pyHHyeTbCA KHCJIOTAMU i Jyramw,
CTiiKUII IO alleTOHY Ta iHMINX OPTaHiuYHUX PO3-
ynHHUKIB. HuTKM i3 j1aBcaHy MaloTh HUBBKY
TirpoCKOIiYHIiCTh, TOMY IX BUKOPUCTOBYIOTH Y
cymMmirax i3 6aBOBHOIO, JIbOHOM a60 BOBHOMO. JIaB-
CaH € TePMOCTiiKMM, OTAHO 3aropA€ThbCcA I He
OOBYTJIIOETHCA.

IToniecTepHe BOJIOKHO 3aCTOCOBYIOTH JJIA BUTO-
TOBJIEHHSA OeH3WHO- i Ha(TOCTIHKUX IIJIAaHTiB,
KaHaTiB, pubOOJIOBHUX TPAJIiB, €JIEKTPOi30IAIii-
HUX MaTepiaJiB, BiTpuJ, IeKOPATUBHUX TKAHUH,
TPUKOTAXKY, IIITYYHOT'O XyTPa, KOBAD, & TAKOXK y
BUPOOHUIITBI ITTHH.

Man. 144.
HuTKM i KpaBaTKkm
3 noniecrepy
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JlaBcaH fo6yBaloTb 3a peaKLi€lo MosiKOH[EeH-

cauyii:
nHOOC@COOH + nHOCH2—CH20Hm>
TepedJTaneBa Kucsota eTUNIEeHINiIKO/b

2 ?
- [—C@C—O—CHZ—CHZ—O—],,.

nonietnneHtepegranar (1aBcaH)

NABOPATOPHWM AOCNIA Ne 23

BigHOWEHHA CUHTETUYHUX BOJIOKOH
OO0 HarpiBaHHSA, PO34YUMHIB NIYTry i KACNOTH

PosrinanbpTe BugaHi BaM 3pasKu TKAHUH i3 CHHTETUYHUX BOJIO-
KOoH. OmuriTs iX 30BHIIIHIN BUTIAL.

BispMmiTh miHIETOM IIIMATOYOK KOMKHOI TKAHMHU 1 BHECITH Y
monyM’s. SIKi TKAaHMHU TOPATDH, MIABIAATHCA? Y AKUX BUOALKAX
3’ ABJISETHCA 3amax?

HocaimiTs gito po36aBIeHUX PO3UNHIB HATPiH rigpokcuay i cyab-
¢daTHOI KMCJIOTU Ha KOMKHY TKAHUHY.

PesyabraTu BCix eKCIIepUMEHTIB 3aHECiTh 40 TaOamITi:

Hassa 3oBHinIHii BigHoireHHA BOJIOKHA
B BUT'
orona TRaHJ;I,:-IJIM o so fto
HATpiBaHHS | PO3YUHY posunny
JyTy KHCJIOTH

BUCHOBKMH

BomoxkHa — mOBri THYYKi HMTKH, SKi MaoTh
MOJIiMepPHY OCHOBY i BUKOPHCTOBYIOTHCS JAJISI BUTO-
TOBJIEHHS MPSKi Ta TEeKCTUIBHUX BUPOOiB.

Po3pisuaioTs npuponHi (HatypaabHi) i ximiuHi
BOJIOKHA. OCHOBOIO POCIMHHUX BOJIOKOH € IEJIF0JIO-
3a, a TBAPMHHI BOJIOKHA MAaIOTh 01JIKOBE MOXO/IKeH-
Hs. XiMiuHi BOJIOKHA (IITYYHi, CHHTeTUYHi) BUPOOG-
JSIOTH i3 ToIiMepiB JiHiHOI OyTOBH.
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BosokHa BUKODHCTOBYIOTH Y BUPOOHHMIITBI TKa-
HHUH Pi3HOr0 NMPHU3HAYEHHS, KAHATIB, TeXHIYHHUX
MarepiaJis.

356. HasBiTb HaMBaxIMBIiWI NMPUPOAHI BOJMIOKHA. YKa XiMiYyHa OCHOBa
KOMHOIO 3 HUX?

357. fKi nepeBaru i HeAoONiKM MatOTb CUHTETUYHI BOJIOKHA MOPIBHAHO 3
HaTypanbHUMKN?

358. lNoniaMigHe BOJIOKHO eHaHT A06YyBaloTb, 34iMCHIOYM peaKLito nosi-
KOHJeHcalUii m-aMiHoeHaHToBOi Kucnot H,N—(CH,)s—COOH. Ckna-
[liTb CXeMy peaKLiii Ta 064nCNiTb Macy BONIOKHA, AKY MOXKHa AO6YTH 3i
100 Kr BMXiAHOI CNONYKM.

359. Po3wundpyinte no3HA4YKM Ha SPAMKY A0 CMOPTUBHOI KYPTKK
(man. 145). BuKopucTamnTe BiiOMOCTI, HaBeEHi B TEKCTI Nig 3aronos-
KoM «[1pacyBaHHS TKaHMH», a TAKOX iHpopmaLito 3 IHTepHETY.

Man. 145.
Mo3Hauku 3 gornagy
3a TKaHUHOIO

Gﬂ A0ONMUTIINBUX \

lNMpacyBaHHA TKAHUH

Bam Biomo, Lo HaTypasbHi 1 CUHTETUYHI BOJIOKHA MatoTb Pi3HY TEPMIY-
Hy CTiMKicTb. [Mepen npacyBaHHAM TKaHWMHM CreliafbHUM PEerynstopom
BCT@HOB/IOOTb MaKCMMaJsibHy TeMNepaTypy NpacKku, 3a KOI BOJIOKHO Lie
He PyMHYeTbCH (BignoBigHa pevyoBMHA HE PO3KNaAaETbCs, HE NIaBUTLHCH,
He 3aropseTbest). CUHTETUYHI BOJIOKHA HE € TEPMOCTIMKUMMW, TOMY TKAHUHU
3 HMX ab0 He npacyloTb, abo nNpacytoTb 3a MiHiMasbHOI TemnepaTypu npa-
cku (oo 120 °C). Ha Takui pexkum npacyBaHHS BKa3ye Kpanka Ha npacuj,
300paKeHin Ha SpanKy A0 TKaHWHW. LLIOBK | BOBHa BUTPUMYIOTb TeMnepa-
Typy 8o 160 °C (aBi Kparnku Ha 306parKeHHi NpacKu). Hanbinblu TEPMOCTin-
KUMU € NnsiHe | 6aBOBHSAHE BOJIOKHA. [1py npacyBaHHi TKAHWH i3 HUX TEM-
nepatypa moxe nepesulysati 160 °C (Tpu Kpanku Ha npact,).

/
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Gﬂ AONUTINBUX \

ONTUYHi BONIOKHA

Cepepn HOBITHiIX MaTepianiB oco6nuBe Micue nocigatoTb BONOKHaA 3
BMCOKOIO NMPO30PICTIO, AKi 34aTHI «TpaHCNopTyBaTW» CBIT/IOBI NPOMEHI
Ha BE/MKi BiACTaHi 3aBAAKMW SBULLY MOBHOMO BHYTPIWHLOIO BiAGUTTS.
Lle — onTW4YHi BOMOKHA. IXx BUroToBNAIOTL i3 KBapLy, crewiasbHOro
ckna (dTopuaHoro, docdartHOro), AeKMX OpraHiYHuUX nosnimepis.
Coepu 3acTocyBaHHS TaKMX BONIOKOH Pi3HOMaHITHI. BONOKOHHO-0NTUY-
HWUIM 3B’30K 3a LWBWUAKICTIO Ta 06¢cArom iHhpopmallii, 1Wo nepenaeTbes,
Ma€ 3HayHi nepeBarun NOpiBHAHO 3 €N1EeKTPOHHMM 3B’A3KOM. Bukopu-
CTaHHS OMTUYHUX BONOKOH Y MeAWUMHI Ja€e 3MOry NPOHUKaTU B OyAb-
AKi OiNAHKW opraHiaMy 6e3 XipypriyHoro BTPy4aHHs, croctepiratv Ha
€KpaHi MOoHiTopa 3a npouecamu, Wo BigbyBaloTbCs Yy BHYTPILLHIX opra-
Hax. ONTUYHI BOSIOKHA CNyryloTb OCHOBOIO AaT4MKiB A1 BUMIpIOBaHHS
di3NYHUX NapaMeTpiB Yy Pi3HMX cepefoBuLLax. X TaKOX 3aCTOCOBYIOTL

Qﬂ [EKOPaTMBHOIO OCBITNIEHHS. j
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po3aia

Poas ximil
B JKHUTTI CYCIILJIBCTBA

Mu :xuBeMoO y cBiTi peuoBuH. IX KiTbKicTh He-
BIIMHHO 3POCTA€E 3a PAXYHOK THUX, AKi J00OyBalOTh
yueHi B JabopaTopisx 3a AOIOMOIOI0 XiMiuHMX
peakmiii. HoBi peuoBmHHM Ta marTepianiu Ha iX
OCHOBi, SIKi BUABJAIOTHCA KpaIlUMU i KOPUCHI-
UMY 3a BiJoMi, HAOyBaIOThH IITUPOKOTO BUKOPHU-
CTaHHA B Pi3HUX cepax.

I3 po3BUTKOM IIPOMMCJIOBOCTi, €HEPreTuKH,
TPAHCIIOPTY, MOKPAIlleHHAM J00pOoOyTy Jioaei y
IOBKijasA moTpamjase Bce Oingble Bigxonis
BUPOOHMUIITBA i CHOMUBaHHA. BOHM MOPYIIYIOTH
eKOJIOTiuHY piBHOBATrY, 3aBAAIOTH IITKOIY KUBUM
opraHizmam.

Y nwomy posmisi 3 moraAny xXimii BHUCBITJIEHO
HO3UTUBHI Ta HeraTWBHI TeHAEHIil CydJacHOTO
PO3BUTKY IIMBiIizarii, ykasaHo BayKJINBI KPOKHU,
AKi Mae 3po0UTH JIIOACTBO, 11100 30eperTy IIPUPOLY
Ta ii 6araTcTBa AJIS HACTYITHUX MOKOJIiHb.

Ximifl i po3BUTOK UUBINi3auii

MarTtepian naparpadga gonomMoxxe BaMm:

> 3p03yMIiTH 3HAYEHHS XiMil B PO3BUTKY CyCMiNbCTBa;
» fidHatucs npo 6io- i HaHOTEXHONOrIi;
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> OLHWMTM pofib XiMii B pO3B’'A3aHHi eHepreTMyHoi
Ta NpoAoBONbY0i NpPo6Gnem, CTBOPEHHI HOBWX
mMartepianis.

JocarHeHHs XiMiuyHOI HayKu i TexHOJOTII —
CKJIAJIOBIi Mporpecy JoacTBa. PO3BUTOK Ji0CTBA
OyB OM HEMOXKJIUBUM 0€3 BUKOPUCTAHHS JOCSTI-
HEeHb XiMiUyHOI HAyKHW, ajKe OCHOBY 0OaraTbox
TeXHOJIOTIUHUX TMPOIleCiB CTAHOBJAATH XiMiuHi
peaxmii. Ix sxificHIOOTH Y MeTamyprii, HagTomIe-
pepoOHili TPOMUCIOBOCTiI, BUPOOHUIITBI CKJa,
MiHepaJbHUX [OOOPWB, HOJiMepiB, IleMeHTY,
KOKCY, BamHa, COAM, METAHOJYy, iHIIINX Heopra-
HiuHMX i opraHiunmx cmooayk. IleperBopeHHA
peuoBUH BigOyBaOTLCA HA MiJIIPHUEMCTBAX JIer-
KOi Ta Xap4Y0BOi IPOMUCJIOBOCTI.

Ximig i mpo6iaeMu cupoBUHU. ¥ PiBHUX T€XHO-
JIOTisIX 3aCTOCOBYIOTH PEUOBMHMU, Ha dAKi Oarara
IpuposIa, — BOAY, IIOBITPSA Ta OT0 KOMIIOHEHTH,

LlikaBo 3HaTH ripcbKi mopoau, pyau, MiHepaau, HaQTy, IPU-
3rigHo 3 pomHUIT ras3, BYTiLId, IeJI0JI03y ToIlo. Binb-
IIPOrHO3aMU, IIiCTh IPUPOSHUX PecypciB obomesxena. Tomy ix
po3BimaHux MOTPiOHO BUTpavyaTyu €KOHOMHO i IIepepodiATu
samacis 3 HAWBUINUM BHUXOAOM KOPHCHHX PEUYOBHH i
"HadTH TA

MiHIMaJIbHOIO KiJbKicTio Biaxomis. Ilpu mbomy

ras .
y HeoOXiTHO eKOHOMMUTHU HaJNBO, eJeKTpoeHep-

BHCTAUYUTh . .

JIOICTRY rifo, 3ampoBaKyBaTH ONTUMAJbHI peXRUMU

Ha 50 poKiB. arificHeHHA peakiliii. Po3po0iieHHA e()eKTUBHUX
TeXHOJIOTiUHUX TIPOIEeCiB € OTJHUM i3 OCHOBHUX
3aBlaHb, AKi po3B’A3yIOTH XiMiKuM pasoMm 3
iHIIMMU cremniajgicramMmu.

Bynb-sike BUPOOHUIITBO HEMOJKJIUBe 6e3 Bigxo-
niB. Ix mepepo6xa Mae 6yTi 060B’ I3KOBOIO, KOMII-
JIEKCHOIO 1 MaKCHMMAaJbHO IIOBHOIO, i3 3aJIyUYeHHAM
XiMiYHUX peakIiiii, HacamMmOepes s 3HEIIKO-
IKeHHS TOKCUYHUX peuoBUH. Bigxoau, ski BUKO-
PHUCTOBYIOTHCSA UM II€PEpPOOIAIOTHCSA, Ha3WUBAIOTh
BTOPUHHUMHU pecypcamu. [IpomoBucTmMu € Taki
mudpu: HOBUI aBTOMOOIIL MiCTUTEL Yy CEPEeIHBOMY
40 % pereHepoBaHOTO MeTany, Jitak — 60 %
pereHepoBaHOTO ATIOMIiHi0, a 30JI0Ta IIPUKpaca —
90 % pereHepoOBAHOTO 30JI0TA.
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Biorexnoaorii. OcranHiM yacom y
IPOMMUCJIOBiCTE Ta iHIIIi chepu BUPOO-
HUITBA BIPOBAIKYIOTh TEeXHOJIOTII,
110 iCTOTHO BiIpi3HAIOTHCA Big Tpa-
npuninnanx. OcoOsiuBe Miciie cepen
HUX MOCigaioTs Oiomexrnosao2ii —
IpOIleCu IIePEeTBOPEHHSA PEUYOBWH 3a
yJacTio MiKpooprauismiB abo Impo-
IVKTIiB iX )KUTTEAIATBHOCTI.

Opuiero 3 mepiux 6i0TeXHOJOTIH, AKY 3aCTO-
chssgg:smaa cyBaJia JIouHa, 0yB IpOIlec BUTOTOBJIEHHS BUHA
Giorasy i3 COKiB BUHOTpany, iHIMUX Arix i GpyKTiB. AK

BiZmoMo, OpOmiHHSA BYTJIEBOAIB 3 YTBOPEHHSIM
€TaHOJIy CIUPUUYMHAITL IPiKAXKI, HadgBHI Ha
HOBepPXHi maoaiB. 3a y4acTio iHIMUX MiKpoopra-
Hi3MiB CKHCAa€ MOJOKO BHACJiJOK MOJIOYHO-
Kucjgoro Opoxinusa. I[i mpoiecu HUHI IIUPOKO
BUKOPUCTOBYIOTh y XapUOBi#Ai IIPOMUCIIOBOCTI,
a TakoXK nIJA Jo0yBaHHS Topiouoro Oiorasy 3
POCIMHHUX PeInToK (Maj. 146).

Cdepa sacTocyBaHHs 0iOTEXHOJIOTiH MHOCTiITHO
POBMINPIOETBCA. ¥ CiIBCBKOMY TI'OCIIOZapCTBi
ximiuHi 3aco0M 3aXMCTy POCIAUH 3aMiHIOIOTH
Oiompemaparamu. I3 GioTexHOJIOTiAMU OB’ s3aHE
BUPOOHUIITBO MEIUYHUX MpenapariB Iid mpodi-
JAKTUKU 1 TiIKyBaHHA iHQEKIIIHHNX Ta iHITINX XBO-
po06. ¥ ramysi oXxopoHu SOBKiJIIA BUKOPUCTOBYIOTh
3TaTHICTh MEBHUX OaKTepiil Ta MiKpoopraHisMiB
poskJiazatu Ha@Ty i Ha(QTOMPOAYKTH, TOKCHUUHIL
CIOJIYKH Y IIPOMICJIOBUX i HOOYTOBMX CTIiUHKX
Bozax. JlocArHeHHs 010TeXHOJIOTiil MU 3aCTOCOBYE-
Mo i B moOyri. Hanpukman, cyuyacHi mpanabHi
THOPOIIKY MiCTATEL 6i0400aBKHY, 3aTHI PO3KIATATH
opraHiuHi 3a0pyAHeHHA Ha TKAHWHAX.

TepmiH «6ioTexXHOJIOTiA» BUKOPUCTOBYIOTH He
TiTBKM B IIPOMUCJOBIN cdepi, a i1 y HayKOBUX
IOCHiIJKeHHAX, HAIPUKJAL y raiaysi reHHOI
iH:KeHepil.

BioTexHosorii eKoHOMIUHO BUTIigHI W €KOJIO-
riumo G6esmeuni. OgHAK iX po3po0IeHHS Iependa-
yae 3MIMCHEeHHSA TPUBAJIUX i CKJIATHUX eKCIIepu-
MeHTiB, 60 mpoliecu, y SAKHX OepyTh yd4acThb
MiKpoopraHismu, Big0yBaOThCA IIOBiJIBHO.

Man. 146.

299

MpaBo ans 6e3onnaTHOro po3MilleHHs MigpyYHMKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITY | Hayku YkpaiHu http://mon.gov.ua/ Ta I[HCTUTYT MoaepHi3aLii 3micTy ocBiTU https://imzo.gov.ua



Haii6igbil mepCcIeKTUBHUM AJad YKpainu €
3aCTOCYBaHHS 0iOTE€XHOJOri# y CiIbChKOMY TOC-
IMOJAPCTBI Ta MEAMIINHI, a TAKOXK BUPOOHUIITBO
biomasuBa. CmeriasicTiB Bigmosimmol KBasidi-
Kallii roTyoTh BUIII HaBUYAJIbHI 3aKJIaIN.

Hanorexnousorii. Kpim 6GiorexHoJsorii, HUHI
iHTEHCUBHO PO3BUBAIOTLCA HAHOMEXHOL0ZII —
TeXHOJIOoTil MOOyBaHHSA Ta BUKOPHUCTAHHS PEUO-
BUH, PO3MipM YaCTOUYOK SAKHX BUMiPIOIOTHCA
manomerpamu (1 am = 10°° m)'. Marepianu, axi
CKJIQJAIOTHCA 13 TAKMX YaCTOYOK, HA3UBAIOTh
HaHomamepianamu. [ledki 3 HUX € AyKe MilfHU-
MU ¥ BOAZHOYAC JIETKMMHU i THYUYKHMH. I3 HHUX
BUPOOJIAIOTH TOHKI MOHITOPU IJIA KOMII IOTEPiB,
MiHiaTIOPHI eJIEKTPOHHI mpuaaam, GpiabTpu aad
OUUINeHHs BOAM 1 IOBiTpA Bim HauapiOHimmx
TBEPAUX AOMIIOK. [[Jig HalaHHSA HaHOMaTepiary
mOTPiOHMX BJIACTUBOCTEN YyUYeHi BU3HAUAIOTH
ONITMMAJIbHI PO3MipHM YACTOUOK Ta X PO3MillleHHA
B PEUOBUHI.

dapmareBTUUHI ITpemiapaT, CTBOPEHI i3 3ayy-
YeHHAM HAHOTEXHOJIOTi#, € e(peKTUBHUMU IIPU
JiKyBaHHi 06araThboxX XBOpPO00, OCKiJIBKHN 3mATHI
IisiTU Ha MIeBHIi TiJAHKY OpraHisaMy, He BIJINBAIO-
ypm Ha iHmi. IIpukmaagoM TakuUX JiKapCbKUX
3ac00iB MOJKe CJYTIyBaTU BOAHA CYCIIEH3is1 HaHO-
YacTOYOK Cpibia, IO BUABJAE AHTHU-
MiKpOOHY Hifo.

Ilicta Toro ax Bigkpuiau (QyaepeHn
(man. 147), yueHUM yaaaocs CTBOPUTHU
BYIVIEIlEBUI MaTepianl — HaHOmMpyoOKu.
Ile uwacTouku muAiHAPUUYHOI (Qopmu,
IOPOsKHI BcepenuHi; ix miameTp cTaHo-
BUTH BiJl KiTbKOX HAHOMETPIB M0 KiJIb-
KOX IecATKiB HaHOMeTpiB. BoHu MaioThb
BUTJISAJ 3TOPHYTUX Yy TPYOKM IITapiB aTo-
miB Kapbony (mag. 148, a), cmoayueHux
OJIVH 3 OIHUM TaK caMo, K i B rpadiri.

Man. 147. .
Mogenb MoneKynu Onse i3 3acTocyBaHb HAHOTPYOOK
dynepeHy Cq, moB’s3aHe 3 KaTaJiTUUHUMHU pPeaKIlis-

! Agasoriugi posmipy MarOTh BeJIMKi aTOMH, 8 TAK0K 6araTo MOJIEKY.JI.
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Man. 148.
Mogpeni
HaHOTPYOGKM (a)
i rpadeny (6)

Mu. Byriens — xXiMiuHO macuBHA peuyoOBHHA, a
HAHOTPYOKYM MAalOTh PO3BHHYTY IIOBEPXHIO. IX
IiaMeTp mae 3MOTY IIiJl yac IIPOXOMKEeHH rasis i
piguH GaraTboM MOJIEKYJaM KOHTAKTyBaTH 3i
CTiHKaMmu Marepiasy, Ha SKUX IOIEepPeaHbO 3a-
KPIiIJIOIOTHL MOJIEKYJIN KaTajaisaTopa, i miagBuIiy-
BaTH CBOIO aKTHUBHicTh. Ha moBepxHi KapOoHOBOI
HAHOTPYOKM MOJKHA «IPUIIENJIOBATH» PisHI
(yHKIIiOHAJIBHI IPyNIX i 3MiHIOBATU BJIACTUBOCTIL
IIbOTO MaTepiayy AK KaTaisaTopa.

HemomaBao craso BigoMo IIpo HAATOHKUH
Marepian zpagen. Yoro ocHoBa — IIap aToMiB
Kap6ony (puc. 148, 6), aHAJIOTiYHHUH iCHYIOUUM
y rpadiri. 'paden 6ys10 BUnagKoBO BUABJIEHO HA
CKOTUi, AKUU Iepen IIUM KOHTAKTyBaB i3
noBepxHe rpadiry. 3a QisMUYHUMU BJIACTUBO-
CTAMU el MaTepiaa mae 6araTo mepeBar IOpPiB-
HSHO 3 KpeMHieM (cuiiliemM), Ha BUKOPUCTaHHI
AKOTO I'PYHTYETHCSA CydacHa MiKpPoeJeKTPoOHiKa.
Bigkpusaui i1 gocaimauku rpadeny A. Ieiim i
K. HoBocrosoB orpumanu HobesiBecbKy npemito
3 ¢isuxu B 2010 p.

Hocaig:xeHHA B rayiy3i HaHOMaTepiaJsiB i HaHO-
TeXHOJIOTi#l MOTPeOyI0Th BUKOPUCTAHHS HAYKO-
BOTO O0JIaHAHHA i3 MMIUPOKNMU MOYKJIUBOCTSAMU,
CYy4YacHUX METOMiB MOJEJIOBaHHA OyJZOBU peUo-
BUH, TOTYKHOI O0UMCIIOBATIBHOI TEXHIKH.

Ximia Ta eHepreTHuHi npo6aemu. Xapakrep-
HOI0 O3HAKOIO IIPOTPecy JIIOJACTBA € PO3BUTOK
aromHOi eHepretuku. lloOyBaTtu ypaH i3 pyxau,
BUPOOJATH TAJWBO IJd SAAEPHUX PeaKTopis,
epepolIsATH PafioaKTHBHI Bigxomu gomomarae
HayKa Ximid.
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Y mpomuciaoBOCTi, TeXHIiNi, TPaHCIOPTHUX
3acobax, TOBCAKIEHHOMY JKUTTi IITUPOKO 3aCTO-
COBYIOTH aKyMYJIITOPH, raJibBaHIUHI Ta mMaJuBHI
eJIeMeHTH. Ix po6oTy 3a0e3meuyoTh OKHUCHO-Bij-
HOBHIi peakIiii. ¥ HaIll yac yueHi po3poObJisioTh
edexTmBHI ximiuHi mKepesa cTpymy, AKi He
MicTaTe cmonyk IlaromOGymy, Kamwmiro, iHIIMX
TOKCUYHHUX PEUOBUH.

CouAvHi TpoMeHI — HeBUUEpIIHE IKepeJo
eHeprii. BukopmcroByBaTM iX momomaraioTb
CIIOJIYKH, SKi IIepeTBOPIOIOTh €HEePTiio CBiTJIa Ha
eJIEKTPUYHY. YUeHi BeAyTh IIOCTIiHHUNA IIONIYK
TaKUX CIIOJIYK, PO3POOJIAIOTE METOAU iX JOOYBaHHs.

Ximid i cTBoOpeHHsT HOBMX MaTepiajiB. Po3Bu-
TOK Cy4YacCHOI TeXHiK1, BUPOOHUIITBO KOMII IOTE-
piB, 3acobiB 3B’a3Ky i samucy ingopmariiii, cTBo-
PeHHsA KOCMIiUuHMX amapaTiB HeMOKJUBi 0e3
BUKOPUCTAHHSA HOBUX MaTepiaJiB i3 HmeoOXigHu-
MU eJeKTPUUYHUMU, MATCHITHUMN, ONTHUYHIMUN
BJIACTUBOCTSIMM, BUCOKOIO TePMO- i MOPO30CTili-
KicTio. Bunaiigeni xiMmikamMu mjpactmacu gemalri
yacTilne 3aMiHIOIOTH CKJIO, MeTaJu, KepaMiKy.
Bynyuu nerkumu, MiITHUMYW, BOHU He 3a3HAIOTH
KOpo3ii; iX JIerko o0po0aATH 1 HagaBaTH iM IIeB-
HOl (hopmu. Taxi maTepianu BUKOPUCTOBYIOTH B
eKCIIepIMEeHTaJbHUX 3pas3Kax KOMII I0TepiB, AKi
HaragymoTh JHUCT KapTOHY, IIOJIOBUHA SAKOTO €
MOHITOpOM, a Ipyra — CEHCOPHOIO KJIaBiaTyporo.

Ximiag i mpomoBogbua mpobaema. 3pOCTaHHA
YMCEeJIbHOCTI HaceJIeHHsS Ha IIJIaHeTi moTpebye
30iIbITIeHHSI BUPOOHUIITBA XapPUOBUX
mpoaykTiB. OgHak 6araTo Kpaim, mepe-
BajKHO MAaJIOPO3BUHYTi, BilUyBamOTH
ix mecrauy. IpyHTH i3 uacom BTpa-
YaioTh POMIOYICTD, CiIbCBKOTOCIOIAPD-
ChbKi pocauHU Bce 6ibIlle TOTEPIIA0Th
BiJf XBOpOO i MIKiTHUKIB.

PosB’a3aTu npoj0BOIbYY IPOOIEMY
JoroMaraloTh MiHepaJbHiI moOpuBa,
3acobu saxucTy pocauH (Maa. 149).

Man. 149. Ona nigBumieHHA HOPOAYKTUBHOCTL
XimiuHi 3aco6m TBapUHHUITBA BUKOPUCTOBYIOTH 0ij-
3axucTy pociuH KOBi KOpMOBi 106aBKU.

302

MpaBo ans 6e3onnaTHOro po3MilleHHs MigpyYHMKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITY | Hayku YkpaiHu http://mon.gov.ua/ Ta I[HCTUTYT MoaepHi3aLii 3micTy ocBiTU https://imzo.gov.ua



XapuoBi MIPOAYKTH HEJOCTATHBO BUPOOJIATH B
HeoOXximuiii KinmbKocTi. IToTpi6HO 3a0e3meunT iX
30epiranusa. YueHi 3aliMalOTLCS IIOIITYKOM e(eK-
TUBHUX i BOJHOUAC 0e3lMeUYHHX KOHCEPBAHTIB,
crabiniszaTopiB, eMyJIbTaTOPiB.

Bukaamenuit y maparpadgi marepiaji 1OBOIUTD,
10 po36UMOK HAWOL yusiriszayii 6e3 eénposa-
0xceHHA 00CcAZHeRb XIMIUHOL HAYKU Ma MeXHOJLO-
2il HeMoNHcAUBUIL.

BUCHOBKH

OcHoBYy 0araTboxX IPOMHMCIOBHMX TEXHOJOTiH
CTAHOBJIATH XiMiuHi peakuii. Posmmuproerbsca
ctepa BUKOpHCTAaHHSA 0i0TEeXHOJIOTiil — MpoIeciB
MepeTBOPEHHA PEYOBMH 3a y4YacTIO MiKpoopra-
HidmiB. IIpiopuTeTHHMH HANpPSIMaMHU PO3BUTKY
ximii € mocaimxkeHHA HaHoMAaTepiasiB i po3poo-
JeHHsI CcIOoCcO0iB IX moOyBaHHS (3a DOIOMOTOXO
HAHOTEXHOJIOTil).

XimiuyHa Hayka [mocfriia 3HaAYHMX YCHiXiB y
CTBOpPEHHiI MaTepiayiB i3 3aJaHMMH BJIACTHBOC-
TAMM, AKi IIOCTYIIOBO 3aMiHIOIOTH TpagMIiiiHi,
JOIMOMAraoTh Y PO3B’A3aHHI €HepreTuYHOi Ipoos-
JIeMu.

Ximig 3abesmeuye cCiJbChbKe TOCIOZAPCTBO He-
00XimHUMU TOOpUBaMu, 3aC00aMU 3aXUCTY POCTIHH,
CHpUSIOUN 30iJbIIEHHI0 BUPOOHUIITBA IPOIYKTIB
XapuyyBaHHS.

360. HasBiTb KilbKa BMiB NPUPOAHOI CUPOBUHMU, 3 AKOT OBYBatoTb Opra-
HIYHI PEYOBUHMU.

361. {Ki BMMOru, Ha Bally AYMKY, MaloTb BMCyBaTUCS A0 Martepianis, LO
BUKOPUCTOBYIOTb: @) Y KOCMIYHIN TeXHiLi; 6) Ha MOPCbKKUX cyaHax?

362. YdBiMO cuTyaLito, Konu 3anacu HadTu Ha 3eMii Manxe BU4epnanu-
cs. AKMMU MOXKYTb BYTU AiT PO3BUHYTUX KPaiH i3 HABNMKEHHAM TaKol
Kpuan?
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363. 3anutanTe y CBOIX PiAHMX, K BOHW FOTYIOTb TiCTO A4/15 NMpora, ManH-
LiB, iHLWKXX GOPOLHAHUX BUPOOBIB. AKMIK pelenT MOXHa BBaXKaTu 6io-
TEXHONOrIE?

364. 3HanaitTb Ha MapKyBaHHI 6aTapenoK iHpopmaLito NPo efeMeHTH Ta
CMONYKM, AKi MICTATbCA B LUX JKepenax CTpyMmy.

365. AKi XiMi4yHi eneMeHT € rONOBHUMW CKNAAOBUMM TUX YW iHLLUKUX MiHE-
panbHuX 4O6pMB~? 3anuwite GOpMyn i HA3BKU BiJOMUX Bam LOOPUB
pi3HUX BMIB.

366. MeToa nepepobKK BiAXOAIB rincy nonsgrae y nponycKaHHi cymili
[BOX 06’€MiB aMOHiaKy 1 ofqHOro 06’eMy BYIIEKUCNOro rasy B cyc-
neHsito rincy y BoAi. Hanuwite piBHAHHSA BiANOBIAHOT peakKLuii Ta
YKaxiTb chepu BUKOPUCTAHHSA 1i NPOAYyKTiB. AKa mMaca KOXKHOi
CMOJIYKM YTBOPUTBHCA 3 1 T BiAXOLiB, AKLLO MacoBa 4acTKa rincy
CaSO0, - 2H,0 B HUX cTaHOBUTb 43 %, a BiAHOCHWI BUXiA NPOAYKTIB
peakuii — 90 %?

Ximiqa i ntoanHa

Matepian naparpada nonomo:xke Bam:

> YCBiJOMMWTU Ba)K/IMBICTb «XiMi4HOT» 6E3MEKM B HaLLO-
MY HWUTTI;

> oTpUmaTH iHpopMaL,ilo NPo B3aEMO3B’A3KU Ximii Ta
MEIULINHU;

» 3pO3YMITH, AIKOi WKOAW 3aBAac JIIOAMHI BXXUBaAHHS
aNKOrofto i TIOTIOHOMNANIHHS.

Ximia i moBcakmenHe KuUTTI. I3
TOCATHEHHAMH XiMil Mu cTukaemocs
moAHsa. BaikKo yaABUTH KUTTA 0e3
MUMHNX 3aco0iB, 3aco0iB Iias 4u-
mieHHsd, (apb, JakiB, OymiBeIbHUX
cyMmimie#, opraHiyHUX pPO3YUHHU-
KiB, iHmmMxX moOyToBUX XimiKaTiB
(mau. 150), peyoBUH, AKi 3aCTOCOBY-

L5
L L

s

;4
-

Man. 150. I0Th [Jid BeLEeHHd OOMAIIHLOI'O I'oc-
ToBapu NoGyTOBOI XiMmii momapcTsa.
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Caim mam’statu, 1Mo Maii’ke BCi pPeYOBHHU
MOJKYTb 3aBHaBaTH IIIKOAYU HAIIIOMY OpPTaHisMy.
Tomy mepes BUKOPUCTAHHAM XiMiKaTy moTpi6HO
YBasKHO O3HAMOMUTICSA 3 IOJAHUMHU Ha YHIAKOB-
i peKOMeHIaIlliaMU MO0 IIOBOMKEHHS 3 HUM.
¥V GisbiiocTi BUNAAKiB BOHM aHAJIOTiIUHI ITpaBu-
JaM TexHiKu 0e3neKu B MIKIJIbHOMY XiMiuHOMY
Kabimeti. 3rigHo i3 IUMH peKoOMeHIAIliAMU
HeoOXimHO:
e BIKOPHCTOBYBATH HMOOYTOBUII XiMiuHMI 3acib
JIUIIIE 3a IPU3HAUEHHAM;
e TIpaIfOBaTU 3 HUM B OZs31, AKUU MaKCUMAaJb-
HO 3aKPUBAaE IIKipy;
e 3amobiraTu BAMXAHHIO Iapu abo MUy PeUoBU-
HU, TOTPAILIAHHIO ii B 0ui;
e He TpUMAaTHU 3acib OOy XapUOBUX IMIPOIYKTIB
i muTHOI BOAM;
e micasg poOOTH BUMUTH PYKH 3 MHKJOM, a 3a
IOoTPedU TaKOMK 00JIMUUsS, IPOIIOJIOCKATH POT i
TOPJIO BOJOI0;
e TepPMETHUYHO 3aKPUBATU YIIAKOBKY i3 3aJIMIII-
KaMmu 3aco0y.
Benuke 3maveHHsa OIS HAIIOTO 3J0POB’ A
MalOTh YMCTOTA IIOBiTpA, AKUM MU JUXAEMO, i
AKicTh BOAU, AKY II’€MO.
SIKII0 B CiTBCBHKilT MicIeBOCTi mMOBITPA JOCTaAT-
HBO YMCTE, TO B MiCTi BOHO 3a0pyAHEHE TeXHOTeH-
HUM IIHAJIOM, IIPOAYKTAMU HEIIOBHOTO 3TOPSIHHSA
MaJbHOIO, iHIMUMU IIKiIJINBUMNA PEUYOBUHAMU.
OmgHuM i3 OCHOBHUX 3aBJAaHb MiChKOI BJIagu €
KOHTPOJIIOBAaHHSA CTYIIeHs 3a0pyqHeHHs
FETEpo— IOBiTPA i BAKMBAHHA 3aXO0J1B 1100 KOTr0
| ] ‘ 3MEHIIeHHA.
fAxicHa muTHa BOJa — He MEHII
BasKJIMBa yMoOBa 30epeKeHHS 3J0POB’d
aonuau. Ha :xanb, iHOl i3 KpaHiB Teue
BOJla 3 HEIIPUEMHUM 3aIIaX0OM i mprucma-
—-‘-t_-'l i KOM, a y Bipax, CKJISHUX €MHOCTAX i3

-

g

BOJIOI0O 3 YacOM YTBOPIOETHCA OCar.
Tomy memai mOOyJAPHIMINMU CTAIOTh

Man. 151. . .
Mo6yToBMit GinbTp mo0yTOBiI HPHCTPOI AJA LOLATKOBOIO
N9 OYULLEHHS BOAM ounIieHHaA nmuTHOI Bomm (maxa. 151).
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Jliogu HagamOTh IepeBary BUKOPU-
CTaHHIO BOAU 3 IepeBipeHUX Iig3em-
HUX IKepes, KoonAasi. Memkauiri
IesaKux MicT YKpainu 6epyTh BOLY i3
0roBeTiB, y sIKi BOHA HAAXOAUTHL i3
rimbuHy y coTHiI mMeTpiB. [locTaTHBO
SAKicHOIO € OyTUILOBaHA BOJA.

Besnke 3HaYeHHA [OJIA HAIIOTO
3JTOPOB’A MAalOTh IOBHOIIiHHE Xapuy-
BaHHSA, ONTHUMAaJIbHE CIIiBBiIHOIIIEH-
HA OiJIKiB, KUPIB i BYIJIeBOAIB Yy
pamioHi, HasgBHICTH AOCTATHBLOI KiJIb-
KocTi BiTamiuiB (man. 152), mearux
iHIIIMX PEeYoBMH, a TaKOXK MiKpoeJe-
MEHTiB.

I3 MmeToI0 HaZaHHA XapUYOBUM IIPO-
IYKTaM IPUBAOJMBOTO 30BHIIITHHOTO

Man. 152. BUIJIALY, HOJINIIEHHS CMaKOBUX
OBoui Ta AKOCTel, 30iJbIIIeHHs TepMiHy 30epiranHa y
bpyKTH — HUX BBOASATH TaK 3BaHi Xxapuosi fobaBKu — Oap-
axepeno

BHUKM, IIPUIPaABU, eMyJbraTopu, crabdimziszaro-
pu, xKoHcepBaHTu. He BCci BOHU € KOPUCHUMMU.
HesaKki peduoBWHU, MOCTIiHHO TOTPANIAIOYU B
OpraHiaM JIIOJWHU, HETaTHBHO BILJIWBAKOTh
Ha ILJIYHOK 1 IEeYiHKY, 3arocTPIOIOTh XPOHIUHI
XBOpPOOM, COPUUYMHAIOTH ajepriio, BpakaioThb
iMmyuHy cuctemy. Ile oco6auBO HEOE3IMEUHO AJIA
MoJomoro oprauismy. Ciig HagaBaTu IepeBary
XapuyoBUM MPOAYKTaM 0e3 CUHTeTHUHHUX moba-
BOK, BUTOTOBJIEHUM i3 HATyPaJIbHOI, EKOJOTiYHO
YKUCTOI CUDOBUHMN.

BiTaMiHiB

NABOPATOPHWW AOCHIA Ne 24

AHani3 cknagy xap4oBux NPOAYKTIB,
KOCMEeTUYHUX 3acobiB, NOGYTOBUX
XiMmiKaTiB 3a iX MapKyBaHHAM

PosrnsubTe eTMKeTKM Ha ©aKeTaX MaloHe3y, COyCY,
ripuwuii. Yu MicTaTh I1i Xap4oBi IPOAYKTH OLIKHU, JKUPU, BYTJI€BO-
I1, KapOOHOBI KMCJIOTHU, a TAKOMK HEOPraHiuHi CIOJyKM, reHeTu4-
Ho MmopudikoBaui oprarismu ('MO)? Yu € B HUX 6apBHUKU, €MYJIb-
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raTopu, iHIi xapuyoBi moOaBKH, IO MO3HAYAIOTH JiTepor E i
mudppamu? Yaoma, CKOPUCTABIINCH IHTepHETOM, 3’sACyliTe, HITYY-
HOIO UM IIPUPOJHOIO € KOJKHA J00OaBKa, UM He IIKOJUTL BOHA Opra-
HiZ3MY.

3a omrmcoM KOCMETUYHUX 3aco0iB i moOyToBuX XimikariB (Muii-
HUX 3ac00iB, 3aC00iB IJId YUIIEHHA), BMiIl[eHIM Ha YIIaKOBKax ado
eTUKEeTKaX, oxXapaktepuldyiTe ix ckjaazn. IIpouwmraiiTe mpaBmiia
HOBOMKEHHSI 3 KOCMETUUYHNMHU 3aco0aMu, IOOYyTOBUMHU XiMiKara-
MU Ta OOI'PYHTYIiTE iX.

NABOPATOPHWWM AOCNIA Ne 25

BusiBneHHa gesAKnx HeopraHi4yHUx
i OpraHiYHMX PEeYOBUH Y Xap4yoBUX
npoAayKTax, KOCMEeTUYHUX 3acobax
i NoObyTOBUX XiMiKaTax

V¥V npomy mocitimi BaMm Mo:Ke OyTU 3aIIPOIIOHOBAHO BUABUTHI:

e JIYT'd i KMCJOTH B MUMHUX 3acobax, 3acobax IJIs UNITIeHHS;

e KapOoHaTH B 3yOHIii macTi, po3myIryBaui Ticra;

e TUIIEepUH Y KpeMi IJIs PYK, IIaMIIyHi;

e TJIIOKO3Y B Me[i, BUHOTPAJHOMY COKY, COJIOOIIAaX;

e KpoxXMaJib y BapeHiii Kosbaci, coyci, TBepaOoMYy KOHIIEHT-

pari Kucesto abo Kpemy;
e 0iJIOK i amiHOKMCIOTH ¥ BapeHill KoBOaci, Ss€UHOMY IIOPOIIIKY.
Busnaure, aAKi peakKTuBu BaM 3HAA00JIATHCS A BUKOHAHHS

TIOCTAaBJEHUX 3aBAAHb i 38 AKUX YMOB HOTPiOHO 3iHICHIOBATH KO-
HUU eKcrepuMeHT. SIKi 30BHiIHI eheKTH BKaXKyTh HA HAABHICTH
TIeBHOI CIIOJIYKHY B JOCJIiI:KyBaHOMY 3pasKy?

Ximig i Mmegumuua. Y HaIll yac IOMiTHO 3poc-
Tae KiJIbKicTh JiKapchKux 3aco6iB. HoBi memuu-
Hi IIpemapaTu JaloTh 3MOT'Y YCIIiIITHO 60POTHCS 3
XBOopoOaMu, AKi paHiIle BBaKaJanuCa HEBUJIIKOB-
HUMU. BaraTo peuoBuH, 110 BXOAATH 0 CKJIALY
JiKapchbKuUX 3acobiB, mobyBaioTh ximiku. [lo
IUX PEYOBMH BUCYBAIOTh JKOPCTKi BUMOru;
BOHU MalOTh OyTU Ay:Ke YUCTUMU, OCKiJIbKH
IOMIIIIKY MOJKYTBH 3aBIaTU CEPHO3HOI MIKOAU
opraHiamy.
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dapmareBTUUHI TpenapaTu, BUpoo6-
JeHi pisEMU ipmMamMu, 4aCTO MarOTh
pisHi Has3Bu, X0Ua MiCTATH OAHY U TY
camy peuoBuHY. IIpo 1me cBimuaThb
iHcTpykmii o Hux. He MoxHA BKU-
BaTH OJHOYACHO KiJbKa IIpemapariB
0e3 MO3BOJY JiKaps: BOHM 3JaTHi
B3a€EMOJiATH OAUH 3 OHUM, BTpaYaio-
Yy OPHU IIbOMY JIIKYBaJIbHI BJIaCTUBO-
CTi, a IPOAYKTH pPeaKIlil — 3amrKoau-
T XBOPOMY.
MepunuHa oTpuMye Bia xXimikiB i
13 ' l I ! TexHOJIOTiB pisHi Mmarepianu. Cepen
HUX — IIJIACTMAacoBi OOOJIOHKM [IJIs
e MITTPUITiB, CUCTEMHU IepPeJUBaAHHSA
- KpoBi (mas. 153), meraui i3 ximiuxo
’ iHepTHOrO i cyMicHOTO 3 OpraHiZaMoM
R TAHTAJNy, AKi BUKOPUCTOBYIOTH IJIA
- = 3’eIHAHHSA KiCTOK.
IIpo mkoay Bix 370BKMBAHHA aJI-
Man. 154. KOT0JIeM i TIOTIOHONAJIHHA. 3araJjb-
Ankoronb — He6esneka HOBiZIOMO, IT10 AJIKOTOJIb He0e3IeuHn i
nas oprauismy (mas. 154). HeBenuka
KiJbKiCTh €TUJIOBOTO CHUPTY CIPUUYUHAE CII A-
HiHHg (BiH IIBUAKO BCMOKTYETLCSI B KPOB).
JlrogvHA B TAKOMY CTaHi MOBOAUTHCA HEIIPUPOL-
HO, He KOHTPOJIIOE CBOIX ill, y Hel MOPyIIyIOThCA
naMm’aThb i KOOpAMHAIIiA PYyXiB, HEpPiIKO Hacrae
BTpaTa CcBiJoMOCTi.
3HauHi 1031 aJIKOT0JII0 IPU3BOAATE 10 OTPYEH-
HA. Y goaei, AKi MOCTiNHO BXKWBAIOTH CIIUPTHI
Hamoi, BUHHUKAE XPOHiUHEe B3aXBOPIOBAHHA —
anxrorosism. Moro HaciigkamMu € migBuIreHUi
THUCK, YPa’KeHHA HEPBOBOI Ta CepIeBO-CYAMHHOL
cucreM, IMEUYiHKW, TiANIIYHKOBOI 3ajso3u. Kpim
TOTO, JIOAWHA TOCTYIOBO AEerpanye sK ocobuc-
TiCTB.
TroTIOHOTAJIIHHA TaKOK HeOesIleuHe JJid 370~
poB’sa. Ha :Kaab, KypIi CTAHOBJIATL 3HAUHY
YacTUHY JIOACTBa, Xodua gobOpe BigoMo, IO B
TIOTIOHOBOMY AUMi MiCTHUTBCA 6araTo TOKCUUYHIX
pevoBuH (Maa. 155).

Man. 153.
Cuctema nepenuBaHHs KpoBi

308

MpaBo ans 6e3onnaTHOro po3MilleHHs MigpyYHMKa B Mepexi IHTepHeT mae
MiHicTepcTBO OCBITY | Hayku YkpaiHu http://mon.gov.ua/ Ta I[HCTUTYT MoaepHi3aLii 3micTy ocBiTU https://imzo.gov.ua



. ITosaBy miei mIKigIMBOI 3BMYKM CHPUYUHSIE

aLeToH . . .
HikoTuH. Mloro MacoBa 4acTKa B CyXOMY JIHCTi

TOMyos TIOTIOHY' CTAHOBUTH 2—3 % .
MeTaHon Hixorun — setka oaiicra pigmnHa 3i cmeru@iu-

HUM 3aIIaxoM, SKa PO3UMHSIETHCSA Y BOML ¥ opra-

aMOHIéK HivHUX posunHHUKAX. CIIOJIyKa PYIHYE HEPBOBY
HagTaniH CHUCTeMy, 3BY;KYye KpPOBOHOCHI cymmuum. Ife —
uiaHoBOAEHb CUJBbHA OTPYTa; CMepTeJbHa 034 CTAHOBUTH
HIKOTMH 50—100 wmr.
y Kpim HiKOTHHY, TIOTIOHOBUI UM MiCTUTDH TOK-
yagHwi ras

cuunuii KapooH(II) okcun (waguuii ras). Ilorparm-

deHon JISTIOUM B JIETeHi, BiH OJIOKY€ 3aTHiCTL IeMOTJIO-
6enzonipen | _ 0iHy epeHOCUTV KUCEHb N0 KJITUH OpraHismy.
cd. As. 2P H . s Temneparypa Bcepeausi murapku csarae 850 °C.

. ¥ 3a IUX yMOB Bi/[0yBaroThCcA pi3Hi peakii Ta yTBo-
proeTbes mouHan 3600 cmoaykK, y T. Y. PEUOBUHU-

KaHieporenu. CMmoJja Bi TIOTIOHOBOTO UMY
Eln::r.(iﬁirs(;mqui HAKOINYYETHCSA B JETEHAX, a Q)epMeH'E eacrasa,
eneMeHTH POSIIIEILTIOIOYY CMOJIY, OJHOUACHO PYUHYE JKUBY
i pe4oBUHM, TKAHUHY. ¥ KYPI[iB BUHNKAIOTh TAXKKI 3aXBOPIO-
Lo noTpansioTe  BaHHA JIeTeHiB, 30KpeMa OHKOJIOTiuHi.
B OPFaHISM KypLis TroTIOHOBUI UM IITKOAUTH HE TiIbKU KYPILAM,
a it TUM, XTO ITepebyBae mopsaz i3 HuMu. Ix HasuBa-
IOTh «ITaCUBHUMU KypiamMu» . OcobmnBo HeOesey-
He TMaJIiHHA JJIs1 MOJIOJIOTO i 3KiHOYOoro opramismis.

HikoTun 3apaxoByOTh 0 HAPKOTUUYHUX PeUO-
BUH. Hapkxomukxu — pedoBUHU (IepeBaKHO
OTPYIHI) POCIUHHOrO i MITYYHOTO MOXOMKEeHHA,
SAKi CMJIbHO BILIMBAIOTH HA IEeHTPAJIbHY HEPBOBY
cuctemy. JlioguHa JIETKO 3BUKAE [0 IIX PEUOBUH,
OTPaNJIAE B ICUXiUHY i (hisnuRy 3ayIeKHICTD Bif
HUX, BTPAUa€ iHTEpec M0 KUTTA, a MOTiM TUHE.
ITe Tparenia me jumie Aj1a caMoro HapKoOMaHa, a
¥ puisa fioro pimHUX i ApysiB.

SK1r0 Bu g0aeTe Ipo CBOE 340POB’A i 3M0POB’ s
OJIM3BLKUX JIOAel, TO Mae€Te BiIMOBUTHCH Bif
3JIOBXKUBAHHA aJKOIroJIeM, TIOTIOHOIAJJIHHA
epeKoOHaTH APY3iB i 3HaTOMUX HACJIiAyBaTU BaIll
MIPUKJIaI.

e

! HacnpaBai pocimHa MicTHTH cOJIi HiKOTHMHY, YTBODeHI HUM #AK
OpPTraHiYHOIO OCHOBOIO Ta KUCJIOTAMHU — OIITOBOIO, IMMOHHOIO, I0JTyIHOIO.
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Y mo0yTi MU BUKOPHCTOBYEMO Pi3Hi XimikaTtm.
BoHHN MOKYTH 3aIIKOTUTH HANIIOMY 3IOPOB’I0, TOMY
HeoO0XiTHO TOTpUMYyBaTHCA IIPABUJI IOBOIKEeHHT i3
UMY PeYOBMHAMU.

Ximiune 3a0pyaHeHHS IOBIiTPsS, NMUTHOI BOMH,
6araTo XxapyoBUX JO0OABOK HETATUBHO BILIUBAIOTH
Ha OPraHi3M JIOTUHH.

JocarHeHHs XiMiyHOI HAYKH YyCIiIIHO BIpOBa-
IOKYIOTBCA B MeTUIMHY. 3POCTA€ KiiIbKicTh edek-
TUBHUX (apManeBTHYHUX HperapariB, HOBHUX
moJIiMepHUX MaTepiatdiB, AKi IMINPOKO 3aCTOCOBY-
IOTH Y JIKYBAJBHIll MPAKTHII.

Cepiio3HO1 NIKOIM 3TOPOB’I0 3aBAA€ 3JI0OBKUBAH-
HS AJIKOTOJIEM i TIOTIOHOMANiHHA. /[ Toro miod
MPOKUTH TOBre i MOBHOI[IHHE JKUTTA, HEOOXiTHO
MO30yTHCS IINX MIKiTIUBUX 3BUYOK.

367. CkopucTaBWKUCH IHTEPHETOM, 3’CYMTE 3MICT NO3HAYOK Ha ynaKoBLi
3acoby AN YuILeHHs (man. 156).

Man. 156.
Mo3Ha4ku
Ha ynaKkoBLi 3acoby

NS YULLEHHA

368. lMpoynTanTe eTMKETKM Ha yNaKOBKaXx KilbKOX Xap4yoBMX MPOAYKTIB i
3’ACynTe, YN MICTATb BOHM Xap4oBi 106aBKMW.

369. IHoai 3 BOAOMPOBIAHOI @60 KONOAA3HOI BOAM i3 YacoM BUMNaAae
TPOXMU XOBTyBaToro abo 6yporo ocajgy. 7AKi pevyoBMHW, Ha Bally
OYMKY, MOXYTb Y HbOMY MICTUTUCBL?

370. 3a maTepianamu IHTEpHETY MiAroTynTe cTUCNe NOBIAOMIEHHSA NpPo
XiMiYHi NepeTBOPEHHSA €TaHO/ly B OpraHi3mi NOANHU | TOKCUYHICTb
YTBOPIOBAHUX CMONYK.

371. Po3KaiTb Npo WKiAIMBICTb TIOTIOHOMANIHHA. XTO 3 BalLMX 3HAKOMMX
NOAONAaB L0 3BUYKY i LLO BiH 3p06MB ANd LbOoro?
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372. 3rigHoO 3 BUMOraMmu, Lo BUCYBalOTbCS 40 MUTHOI BOAM, KOHLEHTPaLLif
cynbdaT-ioHiB y Hi He mae nepesuityBati 500 mr/a. Yu 3aa0BOIb-
HS€ Ui BUMOrvM Bogda, B 1 N1 9KOi pO34YMHMBCSA B MPUPOHMUX YMOBaX
1 rrincy CaS0O, - 2H,07?

Ximis i goBKinnsa

MarTtepian naparpada gonomMoxxe BaMm:

»> [i3HaTMCS NPO OCHOBHI AyKepena XiMiYHOoro 3abpya-
HeHHS atMocdepu, rigpocdepwu, nitocdepu;

% OLIHUTK POSib XiMil B CKOPOYEHHI BUKUAIB LIKiAIMW-
BWX PEYOBUH Y AOBKINNS.

XimiuHe 3a0pyaHeHHA MOBKijas. [lo cepenu-
HU XIX cT. y HAaBKOJUIITHE CEPEIOBUIIe TOTPATI-
Jsijia HeBeJWKa KIiJIbKICTh TEeXHOTeHHUX 3a-
OpymHeHb. IIpupoma, AK riraHTchbKa Ximiuxa
JabopaTopisg, BCcTUrajga PO3KJAZATH IMKiAIuBi
PeUYoOBUHM i BiHOBJIIOBaJIa €KOJIOTiUHY pPiBHOBA-
ry. IlisHinre HeraTUBHUY BILJINB JIOAWHU HA OB~
KiJsg cTaB IMIBUAKO 3pocTaTu. 30iJbIITyBasioCh
3a0pyIHEHHs TOBiTpA, rigpocdepu, HMOBepxXHi
3eMJi, 3HMKJIO 0araTo BHUAIB POCJAMH i TBapWH.
Huwuni BueHi BBaXKaioTh, 1110 IIPUAIIIOB YacC «JIiKyBa-
TU» HAITY IUIaHeTy. BOHU 3aKJIMKAIOTh
3MIHUTH CHOKUBAIIbKE CTaBJEHHSA 0
ii pecypciB, 6epertu npupony, ii 6arar-
CTBAa /I HACTYIIHUX MOKOJJIiHb.

Ha ypoxkax ximii B 10 Kaaci Bu 06-
TOBOPIOBAJIM EKOJIOTiuHi mpobJemu,
moB’dA3aHi 3 BUKUIAMMH B JOBKijaasd
HEOPraHiYHUX CHOJYK ITPOMUCJIOBUMU
OiAITPUEMCTBAME, aBTOTPAHCIIOPTOM,
TeIJIoeJIeKTPoCcTauIiaMu. Bam Bimomi
Man. 157. Taki saBuiia, AK cmor (mas. 157) i
Cwmor y Mocksi BniTKy 2010 p.  KHCJIOTHI fo11i. BoHu 3HAUHOIO Mipofo
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LlikaBo 3HaTH
Ximiuno
macuBHi
opraHiuHi
CIIOIYKU, AKi
CTAHOBJISATH
0cobJIUBY
Hebesmnery
IS SKUBUX
opraHiaMmis,
Ha3UBaAIOTh
CTiiKUMU
opramiyHIMU
3a0pyIHUKAMU
(ckopoueHo —
CO03).

312

3yMOBJIeHI migBuIieHHAM BMicTy rasis CO, SO,,
NO, NO, B 1oBiTpi HaJ TPOMUCJIOBUMY PETiOHAMU
i meramoJricamu. Ha ypokax Tako:k iIaocs mpo
PYHAHYBaHHS 030HOBOIO ITIapy B aTMoc(epi, Horo
OpUUYMHN ¥ HeraTwuBHI Hacaigkm. I3 marepiany
IIBOTO Maparpada BU Ii3HAETECh i IIPo 3a0pyIHEH-
Hs HaBKOJIUIIIHBOTO CEPEeNOBHUINA OPraHiuHUMN
peyoBUHAMU.

B Vkpaini miopoky B aTmMocdepy MTOTpaILISe
6—7 MJaH T mWIKigaTuBUX peuoBuH. Micra, Haii-
O0inbIll 3a0pyAHEHI TeXHOTeHHHMIU BUKHUIAMU,
poaTarloBaHi nepeBaskHo B JloHeNbKi, JIyrancs-
Ki#t i [JHinmponeTpoBehbKiit ob6aacTax. Exomoriuny
curyaiiro B Mapiymosi Ta Kpusomy Posi BBaska-
IOTh BKpail HezamoBiibHOWO. [ly:Ke 3a0pyIHIOIOTH
JTOBKiJJIA TemJoeHepPTeTHUYHi ImigmpumeMcTBa i
MeTaJgyprifiHi 3aBoAM, a y BEJIUKUX MicTax —
aBrorpaHcmopT (y KueBi Ha HBOTO mpumagae
mpubansuo 90 % ycix sabpyaHens). Big mpomuc-
JOBUX CTOKiB HaMOijbIlle IOTEPHAIOTL PiUKH
Huinpo i CiBepcbkuii [ouens.

B aTmocdepy moTpamnaATh IPOAYKTH HEIOB-
HOTO B3TOPAHHSA MaJbHOTO B aBTOMOOIJIBHUX
OBUTYHAX, Tras3oBi BUKUAM XiMIiUHUX HTigmpu-
emcTB. KommenTpallii B moBiTpi ByrJIeBOIHIiB,
denony, hopMaapaeriny, aHiJginy, iHIMIUX ITKig-
JINBUX OPTaHIYHUX PEUOBWH HAJ[ IPOMUCIOBUMU
IleHTpaMU HepiZKO IIepeBUIYIOTh J03BOJEHi
sakoHomascTBoM y 10 i 6inbire pasiB. @peonu
CCL;F, CHCIF,, C,CL,F, Ta inmi, aki BuginaoTbcsa
i3 HecmIpaBHOI XOJIOAWJIBHOI TEXHIKM, aepP0O30JIhb-
HUX YIIaKOBOK, PYHHYIOTH 030HOBUH IIap.

IcToTHOTO 3a0pyAHEHHS 3a3Hae i rigpocdepa.
Mopcrka dayHa, KuTeJi TPUMOPCHKUX paiio-
HiB mOTepIarTh BiAg KaracTpod TaHKepiB, AKi
IepeBo3ATh HAPTY 1 HaTOIPOAYKTHU, aBapiii Ha
HagroBux miaatdopmax. Illopory y CBiToBuii
OKeaH BUJIMBAETHbCA B cepegabomMy 10 MuaH T
HadTu. KoskHa ToHHA Ti pO3TiKaeThCs Ha ITOBEPXHi
BOZAM ILIOIIelo moHan 12 kM? i cTBOpIoe ILIiBKY,
AKa 130J110€ BOAY Big aTMocdepu i mopyirye exo-
Joriuny piBHOBary. Piuku ny:ke 3a0pyIHIOIOTHCA
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cTiuHMMU BojaMu Ha@TOIepepoOHUX 3aBOJIB,
MiATPUEMCTB OPraHiuHOTO CHUHTE3y, SKi BUPOO-
JISTIOTh TaJIOT€HOIIOXiMHI BYTJIEBOIHIB, OpraHiuHi
KUCJIOTH, aJbIerigu, (eHoJI Ta HOTro ImOXimHi,
apoMaTHUYHIi CIOJYyKHU, OapBHUKMN. Ha oKMCcHeHHA
OpraHiyHUX PEYOBUWH, II[0 IMOTPANWJU y BOAY,
BUTPAYAETHCA PO3UMHEHUWHN y HIill KuceHb. Bifg
ioro Hecraui ruHyTh puba Ta iHIII KUBi icToTH.
OcTaHHIiM YacoM Pi3KO 3pPOCTAlOTh MAacIITadu
3acMiUueHHsA IPUPOTHUX BOJOUM BiIX0gaMM IIOJIi-
MepHUX MaTepiasiB i miracTmac, 30KpeMa BUKO-
PHCTAaHUMU IJIACTUKOBUMU ILJIAIIKAMY, IIOJieTH-
JeHOBUMU ITakeTamMu. HeraTuBHO BILIMBAIOTh HA
MEIITKAHI[IB PiYOK i 03ep 3aJIUMIKN CUHTETUUYHUX
MUHHUX 3aC00iB.

LlikaBo 3HaTH 3eMHa IIOBePXHA TaKOXX B3a0pyAHIOETHCSA
HIOPORY.B BifmpanboBaHMMU IIOJIIMEPHUMM MaTepiajaMu
IPYHT, PIIKH Ta BUpPOOAMU 3 HUX, BIUIIKAMUA MiHepaJbHUX
EOOTSS:I?Hﬂe I[OGPI/IB, éaco6iB.3aXI/Ic'ry pOCJII/IH. Bi./:[ XBOPOO i
4 MH T MKigHUKIB, OymiBelbHHX MaTepiasiB, moOyTo-

TeCTUIMIIB. BUM cMiTTaM (Mai. 133).

Ximis i oxopoHa HOBKiaasa. XiMikuy He aumia-
IOThCA OCTOPOHB MpPOOJeM, TMOB’A3aHUX i3 3a-
OpyAHEHHSM MOBKiJIA, II[0 IIOCTiiiHO 3pOoCTaec.
Bouu po3po6.iA0Th ePeKTUBHI MeTOAY OUHNIIeHHA
IIPOMMCJIOBUX Ta3iB, PiAKNX CTOKiB ITiAIIPHMEMCTB
(man. 158), mepepoOKku TBepAuX BiaxomiB. Binb-
IIiCThL IIMX METOXiB Ilepembauae 3AiliCHEHHS Xi-
MIYHUX peakIliii i3 mepeTBOPEHHAM IIKiAJIUBUX
PeYOBUWH HA 0e3IMeYHi JJIA JKUBOI IPUPOAH.

SAKIo pedoBUHA-3a0PYOHUK, IO
MiCTUTBCA y CTiUHIA BOAi migmpuem-
CTBa, Ma€ KMUCJIOTHI BJIACTUBOCTI, TO Ii
3BUYANHO HEeHTPAIi3yIOThL BAITHOM a00
BalTHAKOM (Kpeiifor). ¥ Jy:KHi cTo-
KM J00aBJISIOTH PO3UUH CyJab(haTHOL
Kucigotu. lle HaligemeBIa Kucaora, a
OPOAYKTU peakIiii 3a il yuacTio —

cyapdaT — SAK IpaBUiIo, 0e3meuHi

Man. 158 oas poBKimma. Iyske edekTwuBHUM i
Cropyaa Ans OYMLEHHS €KOHOMIiYHO BUTiTHUM € 3HEIIKO/3KeH-
MPOMMUCIIOBUX CTOKIB HA KUCJUX 1 JYKHUX ITPOMUCTIOBUX
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CTOKiB HIIAXOM iX 3mimryBaHHs. ¥ IIboMy pasi
ximiuHi peareHTm He moTpiOHi. IHomi Aaa oum-
IeHHA BOJAU Iicjs il BUKOPUCTAHHA B IPOMUCJIIO-
BOCTi 3IiHiCHIOIOTH PeaKIlii 00MiHy 3 YTBOPEHHAM
HEPO3UYMHHUX CIIOJYK TOKCHUUYHUX eJIEMeHTiB,
AK1 BiZOKpeMJII0ITh PiabTpyBaHHAM. JoMiMIKMI
PEUYOBUH-OKUCHUKIB BUIAJSAIOTH 3a JOIIOMOTOIO
TaKuUX BiZHOBHUKIB, aK cyabdyp(IV) oxcunm,
depym(Il) cyandar, a peuoOBHHU-BIiJHOBHUKU
OKVCHIOIOTH KVCHEM IIOBiTPA, 0O30HOM, iHINIMMU
peYoBUHAMMU.

P BampomnonyiiTe MeTON BUJAJEHHS WOHIB
Kynpymy 3i cTiuHUX BOJA €JeKTPOXiMiuHOTO
BUPOOHUIITBA.

VY Ham yac XiMiKM pospoObJIsoThL MaTepiasn,
AK1 He 3aBHaioTh IIKoAW npuponmi (main. 159).
Heski maTepiasu g0oBroBiuHi, cTifiKi 00 peyo-
BUH MOBKIJJIA, a iHIII IOCTYIIOBO PO3KJIAAAI0Th-
cA B IPUPOJHUX YMOBaX 3 YTBOPEHHAM Oe3Iey-
HUX PEUYOBMH. YUeHi TakoK 0epyTb ydacTb y
posB’A3aHHI 3aBAaHb, IIOB A3aHUX i3 mepepod-
KO0 pisHUX Bigxoxmis (mas. 160).

Exosoriuni mpo6GJyieMu BUHUKAIOTHL HE JIUIIIE
yepe3 iHTEHCUBHUHA PO3BUTOK IIPOMUCJIIOBOCTI,
TPaAHCIOPTHOI cdepu, eHepPreTUKU, a U uyepes

Man. 159. Man. 160.
KowwuK i3 ekonoriyHoro KoHTelHep y wKoni ana
maTepiany NJacTMKOBUX BiAXOAiB
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HecTauy eKOJIOTIiYHWX 3HAHb y JIoAel, AKi IIpo-
eKTYIOTh MiATIPUEMCTBA, JO3BOJAIOTD iX OyayBa-
THU, KePYIOTh HUMU.

CyuacHi ximMiuHa HayKa i TEeXHOJIOTiA MOKJIU-
KaHi CTBOPUTH Taky iHIyCTpito, AKa O I'PyHTyBa-
Jacs Ha BUPOOHUYMX IIPOIlecax, 0e3MeuHUX OJIs
Jgoge 1 goBKiaaa. XiMikm pasom 3 iHIIUMU
creliajicraMy MalOTL 3POOUTU BATOMUII BHECOK
B O30POBJIEHHS NPUPOAN, NPU3YOUHUTU Hera-
THUBHUU BILJINB IMBijaisamii Ha Hel.

JIfoIcTBO BUXOAUTH HA MIJIAX CTiTKOTO PO3BUT-
Ky. Cepen crpaTeriuamx 3aBgaHb KOXKHOIL Aepaka-
BU Ha [[bOMY IILJIAXY:

e pallioHaJIbHEe BUKOPUCTAHHSA IPUPOTHUX PECyp-
ciB;

e KOMILJIEKCHA IIepepoOKa CUPOBUHI;

e BIIPOBAYKEHHS eHeprosdepiraalbHuX TeXHOJO0-
rifi, BUKOPHCTAHHA HETPANUIIIMHUX IMKEpPeJT
eHeprii;

e 3MEHINEeHHSA BUKHUIiB IapHUKOBUX rasis;

e 30epe)KeHHsA POMIOUOCTI I'PYHTIB i oxXopoHa
OPUPOSHUX BOAOMM Bij 3a0pyIHEHD;

e e(dexTuBHA IIepepodKa BiAxXomiB BUPOOHUIITBA
i crio;KMBaHHS.

BUCHOBKMH

XimiuHe 3a0pyaHEeHHA JOBKIJIS MOCTiitHO 3poc-
tae. Yloro OCHOBHHMM [KepeJaMH € IIPOMICJO-
BicTh, eHepreTuka i aBTOoTpaHCHOpPT. Cepito3HOL
IIKOIY MPUPO/Ii 3aBIAIOTh MOOYTOBI Bigxoam.

YueHi-XiMiKu PO3POOIAITE METOOH OUUIIEHHS
TMIPOMUCJIOBUX Ta30BUX BUKHU/IB, PIIKUX CTOKIiB Bif
IKiZIMBUX PEYOBUH 3a JAOMOMOTOI0 XiMiuHHX
peakiiiii, po3B’A3yI0Th MPOOJIEeMH MEePepoOKu pis-
HOMAaHITHHX BigXo0diB.

Cepen rooBHHUX 3aBIaHb, IO CTOATH Iepes
JIOICTBOM, — 3a0e3NeYeHHsI CTiHKOro PO3BUTKY
IUBimi3anii i OXOpoHA MPUPOTH.
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373. HepioKo MOxHa no4vyTy Npo 3abpyaHEHHS BOAOMM «BaXKKUMU METa-
namw». 9K BM PO3yMIETE TaKMi BUpas3? FKi YaCTUHKK 3abpyaHIOTb
BOAY?

374. FAK XiMiYHMM CNOCOBOM MOXHa BUAANUTU AOMILLKY GEHOY 3 ra30BMX
BMKMIB XiMIYHOrO Nignpuemcrea?

375. 3anpornoHynTe igeto nepepobKn cTapux aBTOMOBGINTbHUX LIKH.

376. MNepen yTunisauielo No6YyTOBMX BIAXOAiB 3a3BMYaM 3MIMCHIOOTb iX
COpTyBaHHSA. fKi pevyoBWHU i maTepiann [OLUISIbBHO BUAy4YaTh nNpu
LboMY? AK iX MOXXHa NepepobuTn Yu BUKOPUCTaATU?

377. 3anponoHynTe cnocié BUAaNEHHS i3 MPOMMUCIOBOro rasdy, CXOXoro
3a CK/laloOM Ha NoBITPS, AOMILLKK: @) aMOHiaKy; 6) CipKOBOAHIO.
HanuwiTtb BignoBigHi XiMi4YHi PIBHAHHS.

378. MacoBa 4acTka Cynbdypy B 3pa3Ky masyTy ctaHoBUTb 1,28 %. AKy
Macy KOHUEHTPOBaHOI CylbdaTHOI KMCAOTM 3 MaCOBOK 4YacCTKOK
H,SO, 96 % MoxHa [06yTH i3 oKcuaiB Cynbdypy, LWO YTBOPIOIOTLCH
Ha TennoeneKkTpocTaHuii npu cnanoBaHHi 100 T masyTy?
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MichamoBa

3aBepIyeThCcs Ballle HABYaHHSA y IMIKOJIi. Barato oquHagIATH-
KJIACHUKIiB BCTYHAaTUMYTh [0 YHIBEPCUTETIB, iHIII PO3TOUYHYTH
TPYOoOBe KUTTA. XiMiuHi 3HAHHS MOIMOMOMKYTh KOKHOMY 3 Bac
po3yMiTu ABUIIA, AKi Bi0yBatOTHCA 3 PIBHUMU PEUOBUHAMU B IIPU-
poxi. 3HAIOUM BJIACTUBOCTI PEUYOBUH, IO TPAILJIAITHCS B MMOBCIK-
IeHHOMY JKUTTi, BU IPAaBUJIBHO 1X BUKOPUCTOBYBaTUMETE, He 3aB-
Jaruy MIKOAU co0i, iHIInM JIrogaM, JOBKIJIIIO.

BuBuarpouu ximiro, BuM mepeKoOHaJIMCA, HACKIJIBKU ITiKaBa Id
HayKa. I1 HeBif’eMHUMU CKJIQJOBUMHU € HeOpraHiuHa i opraHiuma
ximii. KosxHOro musa BuUeHi-XiMiku mo0yBaioTh COTHI HOBUX PeUO-
BMH, BU3HAYAIOTH iX CKJAJ, HOCIiIKYIOTH OyZOBY i BJIacTHBOCTI,
JOTIOMAaraiTh 3aCTOCYBATH iX HA MIPAKTUILI.

Ximia — omHa i3 mpupomsHUUYMX HAyK. Pasom i3 pisukoro, 6ioso-
riero, reoJiorieio, eKOJIOTi€I0, iHIITMMY HayKaMH IIPO IIPUPOIY BOHA
PO3KPUBAE TAEMHMUITi, OB’ A3aHi 3 BUHUKHEHHAM HAIIIOI IJIAHeTH i
JKUTTA Ha Hilf, CTBOPIOE HAYKOBY KapTUHY CBiTy. Be3 po3yminHaA
MIPUPOAY JIOJUHA He MOKEe CTaTU OCOOUCTiCTIO.

HeAKi BUIYCKHUKHY IIKiJ y MaOyTHHROMY CTaHYTh XiMiKaMu.
Bynemo pani, AKII[0 3pOOUTH TAKKUHN BUOIP MOJOAUM JIOASAM JOIIO-
MOTJIM HAIIll MipyUYHUKH.

Basxaemo BaM II[acaMBOrO JKUTTEBOrO ILJIAXY, 0AraTbox 3Bep-
IIeHb 1 JOOPUX CIIpaB.

Asmopu
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JoaaTtoK

XimMmi4yHi BnacTtMBOCTI i cnoco6u
AO0OyBaHHA HACUYEHUX BYrNeBOAHIB

| HACUYEHI BYTTIEBOZHI |

AJTKAHU UMKNOAJTKAHN
CnH2n+2 CnH2n

XimiyHi BhacTtuBoCTi

1. PeakKLuii 3amilleHHs

Cl
CH, + Cl,vadot, oy Cl + HCI. O +Cly M + HCl.
2. TepMiyHUIM po3knag (peakduii geriapyBaHHs)
 k _ .
CH;—CH; %5 CH,=CH, + H,; O t K @ +3H,
2CH, -5 CH=CH + 3H,;
CgH,, O + Hy;
CHg
C/Hy 255 + 4H,.
3. Peakujii isomepu3alii 3. Peakuii npuegHaHHa
(ans cnonyk isn=3i4)
CH,—CH,—CH,—CH, -2 AlCl, _CH, _CH,Br
— CHy—CH-CH,. HaCC 1 o+ Bra — HaC_
CH CH, CH,Br
3

4. PeakL,ii OKUCHEHHs!
2CH, + 30,145 2HCOOH + 2H,0; | —

! AIKaHM, DUKJIOATKAHMN Ta 1HII ByTJIeBOLHI BrOPAIOTH 3 YTBOPEHHAM
BYTJIEKHCJIOTO Tasdy i BOIH.
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2CH;—CH,—CH,—CH, + 50, L2k
— 4CH,COOH + 2H,0.

[No6yBaHHsA

Y NpoMM1CNOBOCTI —
i3 HadTH i rasy;
nC + (n + 1)H, ~“2-5 C H,,, (piaki);

nCo + (2n + 1)H, 225 C H,, ., + nH,0.

Y na6opaTtopii —

CH,COONa (TB.) + NaOH (18.) -
— CH,T + Na,CO0;;

CH;+Cl + 2Na + CI+CH; —

—> C,Hg + 2NaCl.

Y NpoMKUCNOBOCTI —
i3 HadTH i rasy.

Y na6opaTtopii —
H2C|:—CH2—CI
H,C—CH,—Cl

©+3H2M>

H,C—-CH
+Zn—> 21 1 2+7nCly
2C-CH,

XiMiYHi BhacTuBOCTI i cnocoou
AO0OYyBaHHA HEHACU4YEHUX BYINEeBOAHIB

| HEHACMYEHI BYTIEBOHI |

AJTKEHH
CnHZn

/\Anﬁmm

CnHQn—2

XimiuyHi BnacTuBoCTi

1. PeaKuii npyeagHaHHS

CH,=CH, + H, %5 CH,—CH;

CH,=CH, + Br,—— CH,Br—CH,Br;
(AKicHa peakKLuis)

CH;—CH=CH, + HBr 4>
— CH;—-CHBr-CHg;

H,SO, (KOHL.)

CH3—CH=CH, + HOH 220 (o)

> CHy—CHOH—CH,.

CH=CH 2%, cH,=CH, 2%,
— CH3-CHg;

CH=CH *B'2, CHBr=CHBr %212,
— CHBr,—CHBr, (aKicHa peakuif);

CH=CH HCLL K, CH,=CHC| £HCl,
—> CH3—CHCly;

,0

CH=CH + H,0 -5 ¢cH;—cZ;
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2. PeaKuii nonimepu3sauii
NCH,=CH, 2% [~CH,~CH,-1,; —
NCHz=CH 2.k, [-CH,~CH-],.
CHj CH,

3. PeaKuii 3aMilleHHsA

CH,=CH-CH, + Cl, 1> HC=CH + 2Na NP,
— CH,=CH-CH,CI + HCl. —> NaC=CNa + H,;

HC=CH + Cu,0 "),
— CuC=CCuy + H,0;

LernsgHo-4epBOHUN

HC=CH + Ag,0 Na(eH)
— AgC=CAg + H,0.

6inuni

4. PeaKUii OKUCHEHHS

CH,=CH, 190, CH,~CH. CH4—C=C—CH, 3220, 5CH,COOH.
OH OH
[o6yBaHHs
Y npomMKncIoBOCTI — Y npoMMncIoBOCTI —
i3 HadTK Ta iHWKX 2CH, & C,H, + 3H,;

NPUPOLHUX [XKepern;

CaC, + 2H,0 — CH=CH™ + Ca(OH),.
CH3—CH,—CH; -tk CH,—CH=CH, + H.,.

Y na6opaTtopii — Y na6opaTtopii —

CH3—CHOH —CH, 1-H2504 (KottiL CaC, + 2H,0 — C,H,T + Ca(OH).;
CH3—CH=CH, + H,0;

s 27T CH;—CHCI—CH,CI +

CH;—CH,—CH,CI + + 2KOH (cnupT. p-H) —>

+ NaOH (cnupT. p-H) —> — CH3;—C=CH + 2KClI + 2H,0.

— CH;—CH=CH, + NaCl + H,0.
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XimiyHi BhacTuBoOCTiI i cnoco6u
A0OYyBaHHA apOMaTUYHUX BYrNeBOAHIB

| APOMATHWYHI BYTJIEBOAHI

APEHM
CnHQn—G
(6eH3eH CgHg)

XimiyHi BhacTtuBoCTi
1. PeaKLuii 3amilleHHsa
CeHg + Cly —X5 C4H4Cl + HCI:

CeHg + HNO; (KoHL.) LH2504 (0L, ¢ 1 NO, + H,0.
HITPpOGEH3EH

2. PeaKuji npuegHaHHs

@ + 3H, L2k, O;
cl
cl cl
© + 3C1, .
cl cl

Cl

3. PeaKu,ii OKUCHEHHSA

CgHsCH; + 3[0] — C4HsCOOH + H,0;
CgH5CoHs + 6[0] — C4H5COOH + CO,T + 2H,0.
(dna 6eH3eHy TakMX peaKLin He BUBYaN.)

[o6yBaHHs

Y npoMncNoBOCTi —
i3 HadTK Ta IHLWKX NPUPOAHUX AXKepen;

CH3—CH,—CH,—CH,—~CH,—CH; —:55 CoHg + 4H,;

O%©+3H2;

3CH=CH aKrt. Byrinns, t C6H6-
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Y na6opatopii —
CeHg + CH,Cl A% 5 ¢ H —CH, + HCI;
CeHg + CH,=CH, A% C H,~CH,~CHs;

CgHs+Cl + 2Na + Cl+CH; — C4Hs—CH5 + 2NaCl.

XimiuyHi BnacTtMBOCTi i cnocoou
A0OGYBaHHAA OKCUr€HOBMICHUX OPraHiYHUX CronyK

| OKCUIEHOBMICHI OPTAHIYHI CMIONYKHU |

™
CMnPTH PEHO/

C,H,,.,OH CgHsOH
(0OHOATOMHI)

XimMmi4yHi BnacTuBOCTI

1. PeaKLii 3 akKTUBHUMU MeTanamm
2C,HsOH + 2Na — 2C,Hs0Na + H,T. | 2C,HOH + 2Na —» 2C,HONa + H, ™.

2. PeakKuii 3 nyramu
_ CgHsOH + NaOH — C4H;ONa + H,0.

3. Peakuii 3 ranoreHamm
(PeakKujii He BUBYann) OH

+ 3Br, (BOAH. p-H) —

OH

Br Br
- { + 3HBr.

Br
6inuni
(AKicHa peakKLuif)

4. PeaKuii 3 ranoreHoBogHAMM
C,HsOH + HBr & C,HgBr + H,0. —
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5. PeakKuii 3 anbaerigamu

CeHsOH + HCHO -5
2
— deHonodbopmManbaerigHi nonimepu.

6. PeaKuii 3 kKucnotramu

H,S0 )
C,H:OH + CH,COOH 2220, OH

% .

& CH5;CO0C,Hs + H,0; @ + 3HONO, (KoHL.) H5S0, (KOHLL.),
C,HsOH + HONO, (KoHu,) 230 (Kort) OH

- CQH?.ONOz + H?O. O,N NO,

(peakKuii ectepudikaliii) — + 3H,0.

NO,
7. Peakuii perigpatauii
MIXKMOJIEKYNSIPHOI: —
2CH3OH t, H,SO, (KoHL.)
— CH;-0-CH3 + H,0;
BHYTPILUIHbOMOJIEKYSIPHOI:
t, H,SO, (KOHL.)

C,H;0H 11250 (ror),
— CH,=CH, + H,0.

8. PeaKuii okucHeHHsA"

nepBUHHUX CMUPTIB: (PeaKuii He BuB4Yanw)
,0
C,HsOH + [0] —» CH3—C\H + H,0;

BTOPUHHWX CMUPTIB:
CH3—(|3H—CH3 +[0] —»
OH
- CH3—(|.}—CH3 + H,0.
(0]

aLeToH

9. AKicHi peakuii

2 Peakuia B n. 3;
3CgHs0H + FeCl; — (CgHs0);Fe + 3HCI.

(p-H dianKoBOro KOMbLOPY)

! CriupTu 3TOpAIOTH 3 YTBOPEHHAM BYTJIEKUCJIOTO Iady i BOAM.

2 fIxicHa peaKIisa Ha 6araTOATOMHI CIIMPTH, MOJIEKYIH AKUX MiCTATDH ABi
cycigai OH-rpynu: 2CH,O0H-CH,OH + Cu(OH), —» (CH,0H-CH,0),Cu
(temHoO-cuH.) + 2H,0.
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[Oo6yBaHHSA

Y npoMUCNOBOCTI — Y npoMUCNoBOCTI —
CO + 2H2—U21L> CH;0H; i3 KaM'AHOBYTi/IbHOT CMOJH;

Npu KpeKiHry HadTu;

Cl,, t,
CoHg T221Ps CoH,Cl HN20RL D, ¢ H.OH.

C,H, + H,0 1255 C,H,OH;
CgH,0, 2e2MeHT, G H.OH + 2CO,T.

Y na6opatopii — Y na6opatopii —

CgH15Cl + NaOH (BoaH. p-H) — CsHsONa + HCl - C4H;OH + NaCl.
— C¢H,50H + NaCl.

| OKCUTEHOBMICHI OPTAHIYHI CMTOJTYKH |

ANbAEM AN KAPBOHOBI KMUCJ10TH
0 0
CnH2n+1_C</H CnH2n+1_C</OH
(0AHOOCHOBHI)
XimiuHi BnactusocTit
1. PeaKuii npueaHaHHs 1. PeakKLuii 3 meTanamu
0] 2CH;COOH + Zn —
_0” k, t 3
CHs=C{py + Hy > C,H0H. —> (CH4C00),Zn + H,™.
2. PeaKL,ii OKUCHEHHS 2. PeaKuii 3 0CHOBHMMM OKCHaaMK
0 0 2CH,COOH + BaO —
Y 7 3
CHy=C{y + [0 > CHa—=C, ~» (CHCO0),Ba + H,0.
3. AKicHi peakuii 3. PeakKduii 3 ocHoBamu
0 2CH,COOH + Mg(OH), —
_n7 t, H,0 3 2
CHy=Cpy + Ag0 + NHs === —> (CH,CO0),Mg + 2H,0;
> 2Agl + cH,—c?° CH,COOH + NH; - H,0 —
ONH, — CH;COONH, + H,0.
(peakKuis «cpibHOro A3epKanar)
CH;CHO + 2Cu(OH), 5
— CH3COOH + Cu,0 + 2H,0.
OpaHX.-4yepB.

! Asbperifu i mapu KMCJIOT 3rOPSIOTH 3 YTBOPEHHSIM BYTUIEKHCIIOTO Ia3y
i BOomM.
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4. PeakKuii i3 conamm

2CH,COOH + CaCO; —
— (CH,C00),Ca + CO,T + H,0.

5. PeakKLuiji 3i cnuptamu
(ectepudikaii)

H,SO, (KoHU.)
CH;COOH + CQHfOHe=——
2 CH;CO0C,Hs + H,0.

CneumdiyHi peakuii 3a yyacTio
MYPaLIMHOI KUCNOTU:

HCOOH + Ag,0 + 2NH, +129,
— 2Ag! + (NH,),CO3;
(peaKuis «cpibHOro A3epKanar)

HCOOH + [0] —> CO,T + H,0;

HCOOH &H220:0), 0ot 4 1,0

[No6yBaHHsA
Y npomM1cnoBoCTi — Y npomMucnoBocCTi —
CH,=CH, + [0] - CH4CHO; 2CH;—CH,—CH,—-CH5 + SOZM

—> 4CH,COOH + 2H,0;
CH,CHO + [0] — CH,COOH;

C,Hs0H 155 CHLCHO + Hy;

C,H5OH + [0] — CH,CHO + H,0;
CO + NaOH--2> HCOONa—+HCL,

CH=CH + H,0 H€; CH.CHO. —» HCOOH. e
Y na6opaTtopii — Y na6opaTtopii —
C,Hs0H + [0] - CH4CHO + H,0; CH;COONa + H,S0, — CH,COOH +
+ NaHSO0,.
OH !
CH;-CH

=
OH 2

0 0
- [CH_o,—CH} o® CHg-cfH
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| OKCHUITEHOBMICHI OPTAHIYHI CNTOJ1TYKH |

ECTEPU KPU
40 CH,-0-C-R

R_C\O—R’ ‘ I
e CH-0-C-R'

CnH2n+1 C\O _CmH2m+1 ‘ &
CH,—0-C-R

XimMi4yHi BnacTuBoOCTI
Peakuii rigponisy

CH3—cf8 . H:0 $250 (Hottt), C‘:H2—O—$|:—R H-LOH
- 3
0
0] , t, pabo k
@ CHa~CT | + CH:OH. CH-O-C-R' + H1OH B2

CH, —O—(HI—R” H-+OH

CH,~OH  R-C-OH

— CH-OH + R’—(IT‘—OH.

CH,—OH  R"-C-OH

[No6yBaHHA
Y npomMu1cnoBoCTi — Y npomMucnoBocCTi —
BUAINAIOTb i3 MPMPOAHOI CUPOBUHM; BUAINAIOTb i3 MPUPOAHOI CUPOBUHW.

OKCUreHOBMICHa KMCNOTa + CNUPT &2
2 ecTep + Boja.

Y na6opatopii —
CHa-CL_,, +HO-CH, {222t

,0

v —
& CHs=Cio_ch,

+ H,0.
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|OKCMFEHO

BMICHI OPTAHIYHI CMTOJ1TYKH |

#

BYIMMIEBOAU
MOHOCAXAPUIN ONCAXAPVNAON
roKo3a dpyKTO3a caxaposa
C6H1206 C12H22011

XimMi4yHi BnacTuBOCTI

1. Peakuii rigponisy

— C,H55044 + H,0 — CgH,,04 + CgH,50¢.
rnioKosa @pyKTosa
2. PeakKLji 3 1esknmum ocHoBamu
2CgH;,04 + Cu(OH), —> C.5H»,044 + Cu(OH), -
6NaKUTHWI ocaf 6naKUTHUIM ocag
— [CgH4,04],Cu + 2H,0. — [C5H50044]1Cu + 2H,0.
CUHIV PO34MH CWHIY pPO34KH
3. PeaKdL,ii oKMCHEHHSA
-0 _
CHQOH—(CHOH)“—C\l_| +Ag,0+NH;—
4,0
25 CH,0H-(CHOH),~C gy, *
+ 2Agl;
-0 t —
CHQOH—(CHOH)“—C\H + 2Cu(OH), =
0]
— CH,0H—(CHOH),-C, +
+ Cu,0 + 2H,0.
OpaH¥X.-4epB.
4. PeaKuii BiAHOBNEHHSA
O . J—
CH,0H—(CHOH),—CZ}, + H, >
— CH,OH-(CHOH),—CH,0H.
cop6iT
5. PeaKuii 6poaiHHA
cnupToBe 6POAIHHSA —
(3a yyacTio pepMeHTiB):
CeH,,05 = 2C,H;0OH + 2C0,T;
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MOJIOYHOKMKCE 6POAIHHA
(3a yyactio
MOJIOYHOKMCNX BaKTepin):

CeH1206 = 2CH3~CH-COOH.

OH
[OoGyBaHHA
Y npomMucnoBocCTi — Y npoMM1cnoBoCTi —
rigponis npupoaHUX CMONYK — BUYYEHHS i3 POCIIUH —
Kpoxmasto, caxaposu. LLYKPOBOTO BYpSiKY,

LlYKPOBOT TPOCTUHM.

XimiyHi B1acTUBOCTI i cnocooum
AO0OGYBaHHSA HITPOreHOBMiICHUX OpraHiYHUX CNoONyK

| HITPOFEHOBMICHI OPFAHIYHI CMIOTYKM |

—

r N
AMIHN AMIHOKHMCOTH
C,Hzn1—NH, R—-CH(NH,)—COOH (a.-)
(Hacu4yeHi nepBUHHI)
CgHs—NH,
(aHinin)

Ximi4yHi BnacTuBoOCTI

1. PeakKuii 3 Bogoto
CH3NH,, + H,0 2 CH;NHZ + OH™. Y BOIHWX PO34MHEX o-aMiHOKMCNOT —

Y BOAHMX PO34YMHAX HACUYEHUX MaiiKe HeWTpasnbHe cepefoBuiLe.
aMiHiB — cnabKonyXXHe cepeaoBuLLe.

2. PeaKLii 3 kucnotamu
CH3NH,, + HCl — [CH3;NH,]CI; NH,CH,COOH + HCI —
CgHsNH,, + HCl — [CgHsNHS]CI. — [NH5CH,COOH]CI.
3. PeakKduii 3 ocHoBamMu

— NH,CH,COOH + NaOH —»
— NH,CH,COONa + H,0.
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4. PeaKLU,ii OKUCHEHHSA

4CH3NH, + 90, —» 4C0, + 10H,0 + —
+ 2N, (peaKuis ropiHHS).
AHINiH NErKo OKMCHIOETLCS Ha MOBITPI.

5. fAKicHi peakuii

NH, NH, o-AMiHOKKCnoTa B3aemodgie 3 Kynpym(ll)
Br Br riAPOKCMUAOM; YTBOPIOETLCH PO34UH
@ + 3Br; > \©/ 4+ 3HBr- | cynboro konbopy.
Br
6inunn

6. Peakuii nonimepnsauii
— YTBOPEHHS K-, TPU-, NONINENTHAIB,
OinKiB.
OoGyBaHHA
Y npoMucnoBocTi — Y npoMuncnoBocTi Ta nabopaTopii —

CeHsNO, + 6H F&-HC C H.NH, + 2H,0;| rigponia Ginkis, MikpoGionoriuHui
CH30H + NH:;M) CH3NH2 + H2o_ CUHTES, CUHTETUYHI MeToAMu.
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BianoBiai oo 3aaay i Bnpas

Po3pin 1.

Teopis 6yaoBu opraHiYHUX CNONYK
8. B erunoBomy coupti (w(C) = 0,52). 20. BHecok cTaHOBUTH
483 k% /MOJIb.

Po3pin 2.

ByrneBopgHi

35. 10, 28, 32, 4a. 37. KinbkicTb isomepiB — 5. 38. KinbKicTh isome-
piB — 7. 39. Isomepu — cnosyku 3 popmysioro CgH,g. 40. p(C,H, ) =
= 2,59 r/m; Dy (C.H,) = 29. 45. V(1oB.) = 86 m°. 46. (C,H,) =40 %.
47. Buginursea 9,95 - 10° k[ Tertoru. 50. 18, 2a, 36. 54. V(moB.) =
= 972 1. 55. YrBopuacsa Kucia ciab. 56. 3BepHiTH yBary Ha ximiu-
HUN 3B’SI30K B opramiuHiii cmosyii Ta ii ¢isuuni BIacTmBoCTi.
60. C;H,,. 62. C;H,,. 63. C;H,. 66. C;H,. 67. C,H,Br,; C,H,. 70. 18,
2a, 36. 76. CtpykTypHUX isomepiB — 5. 77. Ijaa meHrt-2-eHy.
78. a) onuH; 0) ger’ars. 86. m(C,H,) = 14 r. 87. C;H,. 88. CH,,.
92. Becvoro — 3 isomepu. 98. a, 6, 8 — C;Hg. 102. Takux Croayx —
pu. 103. 16, 2a, 36. 104. a) Tpu cmoayKu; 0) OJHA CIIOJYKA.
106. Bcooro isomepis — uworupu. 108. Takux cmoayk — [eB’ATb.
115. n(C4H;NO,) = 75 % . 116. CgH,,. 117. ¢(C,H,) = 60 % ; o(CsHg) =
=40 %. 120. a) 1-6pomornpomnaH; 6) 2-6poMoIIpornan; g8) 2-6pomMmonme-
Tunnponad. 121. a) ankam — 2,2,3,3-TeTpamerunoyTan; 6) aj-
kau 1 — 2,3,3,4,4,5-rekcameruarekcas; aagkaa 2 — 2,2,3,4,5,5-rek-
camermirexkcan. 123. Meruamukaodoyrand. 125. n(CsHg) = 60 %.
126. ¢(C;Hg) = o(H,) = 44,4 %. 127. V(C,H,) : V(C¢Hg) = 1 : 1.
133. C3H,. 136. Metunbytun. 137. Dy (cymimi) = 42,5.

Po3pin 3.

MpupoaHi paxxepena ByrneBoAHIB Ta iX nepepobKa
141. V(mos.) = 10,25 m?, axmo ¢(0,) y mosiTpi cranosutb 20 % .
142, w(C) = 96,4 %. 143. Moskna mooytu 31,4 xI»)K Temo-
tu. 150. n(CgH,g) : n(C;Hyg) = 2,81 : 1. 151. [IBi monerymau.
155. m(C4Hg) = 37,5 kr. 156. m(ocany) = 800 r.
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Po3pin 4.

OKCUreHOBMICHi opraHiyHi CMONYyKH

165. KinnskicTs aromis KapOory B mosiekyii cuupry — 6. 167. Mera-
HOJI. 174. w(etanoxy) =6 % . 175. V(erery) = 1170 m®. 176. n(xm0po-
metany) = 63,4 % .177. AH =—-1316 x[I>x. 178. Merunnponan-2-oJ.
179. C;H,OH. Iz Hatpiem He B3aemogie etep. 185. V(H,) = 0,672 1.
186. C;H (OH),. 188. w(coupry) = 25,6 %. 194. m(C;H,Cl) =
= 299,2 xr. 195. CgH,OH. 204. JuwmernnnponarHans. 205. Hi.
210. Taxux cmomyxk — 4. 211. Popwmyna xuciaotu — CzH;,0,.
212. 2,3-Numerunbyranosa kucaora. 217. a) w(ruciaoru) = 40 %;
0) w(xucaotu) = 44,5 % ; 6) w(kucaoru) = 49,6 % . 218. m(p-uy) =
= 100 r. 219. V(Bogu) = 2086,5 ma. 220. w(HCOOH) = 27,7 %.
228. KinbkicTs aTromis KapOoHy v ByryieBOAHEBOMY 3aJIUIIKY MOJIE-
Kyau kucygoru — 11. 229. m(coxni) = 15,3 r. 233. EcTep Mmae HUKUY
remneparypy kuninad. 240. m(CH;OH) = 8 r. 241. m(p-uny) = 2,7 T.
242. m(rainepoay) = 1,02 xr. 248. m(5 %-ro p-uy) = 150 r;
m(25 %-ro p-uy) = 50 r. 251. n(xkucaoru) = 30 %. 256. w(C) =
=40 % . 257. m(caxaposu) = 50 r. 258. m(1iykpy) = 22,2 r; m(p-Hy) =
= 177,8 r. 259. n(raokosu) = 95 % . 264. m(eranoay) = 113,6 Kr.
265. m(xkucuo) = 19,2 1. 266. 106, 2a, 32, 48. 274. m(Kucaoru) =
=106 r. 275. w(K,C,0,) = 46,37 % ; w(KHC,0,) = 53,63 %.

Po3pin 5.

HiTporeHoBMIiCHI opraHi4yHi CNoNyKu

282, Taxkux conoayxk — 8. 284. w(N) = 13,86 % . 285. (CH;),NH.
286. w(mom.) = 12,4 % . 292. Merunamiu. 298. m(CsH;NO,) =
= 305,6 xr. 307. w(rainuny) = 45,6 % . 308. m(coai) = 6,35 r.
315. m(N) ~ 2 r. 322. 3icTaBTe cKJag MOJEKYJ i iX IPOCTOPOBY
0ymoBy, @yHKIIiT Ta BI1acTuBocTi cunoayk. 324. w(P) = 9,43 %.

Po3zgain 6.

CUHTETUYHI BUCOKOMONEKYNAPHI OpraHivyHi CnonyKku
338. 6) N(-NH-CO-) = 1-10%. 339. CCIF=CF,. 358. m(enanry) =
= 87,6 Kr.

Po3pin 7.

Ponb ximii B XXUTTi cycninbcTBa
366. m(CaCO;) = 225 kr; m((NH,),SO,) = 247 xr. 372. He sano-
BoabHsAE. 378. m(96 % -1 H,SO,) = 4,08 T.
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CNOBHUK TEpPMIHIB

AnkadieHu — BYTJIEBOAHi, MOJEKYJIU AKUX MAlOTh BiAKPUTHUH
KapOOHOBUI JIAHITIOT i3 IBOMA IOABIMHUMU 3B’ I3KaMMU.

ANKaHU — HaCUYeHi BYIJIeBOAHI 3 BIAKPUTHUM KapOOHOBUM JIAH-
I[IOTOM ¥ MOJIEKYJIaX.

AsKeHu — BYTJIEBOJIHI, MOJIEKYJIN AKWUX MAIOTh BIIKPUTUN Kap-
OOHOBMII JIAHITIOT 3 IIOABIAHUM 3B’ I3KOM.

AnKiHU — BYTJIeBOJIHi, MOJIEKYJIU IKUX MalOTh BiIKPUTUI Kap-
OOHOBUII JIAHITIOT 3 IIOTPiNHUM 3B’ I3KOM.

AnvOezidu — mOXigHi BYIJIEBOAHIB, V MOJIEKYJIaX AKHX KapOo-
HiJbHa I'pyma CIOJyYeHa 3 BYTJIEBOAHEBUM 3aJUIIKOM i aTOMOM
Tigporeny.

4,0
AnvldeziOna zpyna — rpyma aToMiB _C\/H'

AMiHU — TIPOAYKTU 3aMillleHHs aToMiB I'igporeny B MOJeKyJIi
aMOHiaKy Ha BYTJIEBOJTHEBi 3aJIUIIIKHU.

Awminozpyna — rpyna atomiB —NH,.

Aminoxkucnomu — 1) moxigHi ByrJeBOAHIB, y MOJeKyJJaX AKUX
MicTaThCA aMiHO- i KapOOKCUJIbHI rpynu; 2) moxXigHi KapOoHOBUX
KHUCJOT, Y MOJIEKYyJaX AKWUX oAWH abo Kinbka aromiB Iixporemy
BYTJIEBOJHEBOTO 3AJIUINKY 3aMillleHi Ha aMiHOTpyIIH.

o-AMiHOKUCIOMU — aMiHOKUCJIOTH, B MOJIEKYJIaX SKUX aMiHO-
rpyIia coJiyueHa 3 HalbGJIMKYUM 0 KapOOKCUJIBHOI Py ATOMOM
Kap6omny.

Apenu, abo apomamuiHi 6yznie600Hi, — BYTJEBOLHi, B MOJIEKY-
JaxX AKUX € ogHe ab0 Kijbka OEH3eHOBUX KiJelh.

BazamodmomHuil cnupm — COUPT, ¥ MOJIEKYJIi AKOTO MiCTUTh-
cA KifnbKa TMiAPOKCUIBHUX TPYI.

Bensua — ByranesogueButi sanuiok CoH,—CH,—.

Binku — mosinenTtuan, SKi cKJaagamThCs i3 (pparMeHTiB MmoJie-
KyJ O-aMiHOKMCJIOT i BUKOHYIOTH crenu(iuHi (PyHKIII B JKUBUX

opraHisamax.

BiomexHos02iss — TEXHOJIOTifA, iKa I'PYHTYEThCA Ha II€PETBO-
PEeHHIi peYoBHUH 3a YUacTIO MiKpooprauisMmis abo MPOAYKTIB iX KUT-
Te€IisIIBHOCTI.
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BinoasapHuil iloH — HOH, AKUU Ma€ HA JBOX aTOMaX OJHAKOBi
TIPOTUJIEKHI 3apAIu.

Biypemosa peakuyis — sIKicHa peaKIlid Ha MEIITUIHI IPyIU.

BucoxkomoneKynapHi CnOAYKU — CHOOJYKW, MOJEKYJIU AKUX
CKJIaAI0ThCA 3 BEJIUKOI KiJIBKOCTi CIIOJIyUYeHUX I'PYII aTOMiB.

Buwi kap6orosi kKucaomu — KapOOHOBI KMCJIOTH, MOJIEKYJIU
AKux MictaTts 10 i 6igbime atomiB Kapbony.

Buwi cnupmu — cuupTu, MOJIEKYJN AKUX MicTATh 10 i 6inbime
aromis KapbOony.

Binin — ByraeBogueBuit 3anuinox CH,=CH-.

Bimaminu — opraHiuHi cmoiayKu, AKi moTpiOHi opramismy B He-
3HAYHUX KiJIBKOCTAX s mepebiry BasKJIMBUX 0iOXiMiUYHUX TPO-
mmecis.

BHympiwHboMOLeKYAAPHA Oezidpamauyis — BigmenJgeHHsA
MOJIEKYJIU BOJAU BiJl MOJIEKYJIU CIIOJIYKU.

Boouesuil 368’430k — eJIEKTPOCTaTUYHA B3AEMOMiA MisK MOJIEKY-
JaMu 3a ydacTio aToMiB ['imporeHy, cmoJaydyeHUX 3 aToMaMu Haii-
0isIbII eTeKTpoHeraTuBHUX eaeMeHTiB (Payopy, Oxcureny, HiTpo-
TeHy).

BosokHa — HOBri rHYYKi HUTKY i3 TPUPOAHNX a00 CUHTETUYHUX
moJriMepis.

Bmopunna cmpyxmypa 0iika — IeBHa IpocTOpoBa hopMma (3ze-
OibITIOTO CITipasb), AK0i HaOyBae MO TUAHNI JTAHITIOT.

Bmopunna cmpyxmypa monexyru JJHK — nopsifina cuipansb,
YTBOpeHAa ABOMAa OAHAKOBUMMU IOJiHYKJEOTUIHUMHU JAHIIOTaAMH,
MPOTUJIEKHO HAIPABJEHUMHN i CKPYUYEHHMMHU HaBKOJIO CIiJIBHOI

oci.
Byenesodu — opraHiuHi cHosyKu i3 sarajbHOIO (OPMYJIOIO
C.(H;0),,.-
Byenesodnesuil saiuulok — 3aMiCHUK ab0 YacTUHA MOJEKYJIU

OpraHiuYHOI CIIOJIYKH, I1I0 CKJIagaeThes 3 aromis Kapbony i Iimporeny.
Byzaesodni — cunonyku Kap6ony 3 I'izporerom.

Ta3u@ikayis — nepeTBOPeHHA BYTiLIA ab0o iHIIIOrO TBEPAOTO
maJnBa Ha ropiodi rasu 3a JOIIOMOTOI0 XiMiUHIX peaKIriii.

T'eomempuuna, abo yuc-mparc-izomepis — i3oMepis, 3yMOBJIeHA
PiBHUM PO3MIIIIeHHAM y MOJIEKYJIaX AeAKNX aTOMIiB i I'pyIl aTOMiB
110710 KapOOHOBOTO IUKJIY a00 MOABIAHOTO 3B’ A3KY.

libpudusauyis — mpollec BUPiBHIOBAaHHSA €JEeKTPOHIB aToMa 3a
eHepriero, a ixuix opbiTaseit — 3a (opMor0 i Po3MIilleHHAM y IIPO-

cTopi.
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TI'iopudni opdimaani — opbiramni aToma, 3MiHeHi BHACTiZOK ri6pu-
au3arrii.

lidpokcuavra epyna — rpymna aromis —OH.

l'idposiz — peakItisgs oOMiHY MiK CIIOJTYKOIO i BOIOIO.

T'omosozu — opra"iuHi cOoJayKm, SKi HajJgeXaTh OO IIEBHOTO
TOMOJIOTiYHOTO PALY.

T'omonoziuna pisnuys — rpyna aromis CH,,.

TomonozivHuil psad — pAL OPTAaHIUHUX CIIOJYK, MOJEKYJIN AKX
nomibHiI 3a OyZOBOIO i PiBHATHCA 3a CKJIAAOM HA OOHY UM KiJbKa
rpyn atomiB CH,,.

Jlekcmpuru — TPOAYKTHU YACTKOBOTO PO3IIEIJIEHHA KPOXMAJIIO0.

Henamypauyis 6inixa — BrpaTa O0inkom OiosorivuHumx QYHKIIIN
YHACJIiOK PYHHYBaHHS HOTO IPOCTOPOBOI CTPYKTYPH (UETBEPTUH-
HOI, TPETUHHOI Ta BTOPUHHOI).

Jlemonayis — aBUIIE AyKe NMIBUAKOTO, BUOYXOBOTO 3TOPAHHS
napiB PeYOBUHU B CyMillIi 3 IOBIiTpAM IIPU CTUCHEHHI.

Hucaxapudu — BYyTrJIeBOOU, MOJIEKYJIU AKUX CKJIAZAIOTHCA i3
JIBOX BAJIMIIIKIB MOJIEKYJI OHOTO a00 PiBHUX MOHOCAXapUIiB.

Hosxicuna 36’43KYy — BimcTaHb MiK IEHTPAMU CIOJYYEHUX
aToMiB.

Enacmuyunicms — 3maTHICTH MaTepiany micia medopmariii Biag-
HOBJIIOBATH CBOIO (hopMmy.

EnexmponezamugHicms — BJIACTUBICTH aToOMa eJiIeMeHTa 3MIilly-
BaTH Yy CBiil OiK eJIeKTPOHHY I'YyCTHUHY BiJl aToMa iHIIIOro ejieMeHTa.

Enemenmapna nanka — Tpyna CIIOJyUYeHUX aTOMiB, siKa 6araTo-
Pas3oBO MOBTOPIOETHCA B MAKPOMOJIEKYJIi MOJriMepy.

Emyavcisa — cTpyIllieHa CyMilll fBOX PiiWH, HEPO3UMHHUX OJHA B
OHiN.

Enepeisa kogasenmHoz0 36’A3KYy — eHepPTrisg, AKYy HOTPiOHO
BUTPATUTH, 106 posipsatu 6 - 10%* (To6To 1 MoJb) BiAmOBiAHUX
3B’ A3KiB.

Ecmepu — moxigHi KapOOHOBUX KUCJOT, Y MOJIEKYyJIaX AKUX
arom I'izporeny KapOOKCHUJIBHOI IPYIIX 3aMillleHUi Ha BYTJI€BOHE-
BUH 3aJIUIIIOK.

Emepu — opraniuHi cmonyKu, B MoJIeKyJiax AKkux arom Oxkcure-
HY CIIOJIyUYeHU i3 1BOMA BYTJI€BOJHEBUMU 3aJIUIITKAMU.

Jupu — ectepu IiIineposy i BUIuX KapOOHOBUX KYUCJIOT.

3azanvmosarna KoH@opmayis — dopMa MOJEKYyJau 3 HalMeH-
1100 eHepriero.
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3amicHuk — aTtoMm abo TI'pyIlla aTOMiB, IIIO € BiAraay:KeHHAM Y
KapOOHOBOMY JIAHIIO3i.

3aminena KoH@opmayis — @GopMa MOJIEKYJN 3 HaWOiJIBIIIOH0
eHeprieo.
30ydixcenns amoma — TPOILEC IePexony eJeKTPOHa 3 ofHiel

opbiTaJii B iHIIIY B MeKax OJHOTO eHePreTUYHOro PiBHs, 1[0 CYIIPO-
BOIKYETHCSA IMOTJIMHAHHAM eHeprii.

n-36° 430K — KOBaJIEHTHU 3B’ 130K, YTBOPEHUN YHACIIOK IIepe-
KpuBaHHS opbiTajiell i3 HecmapeHUMU eJIeKTPOHAMU IBOX ATOMIiB
Ha OIBOX iJISHKAX, POSMIII[eHMX I103a JiHi€ro, 1110 3’€qHY€E IeHTPHU
aToOMiB.

0-38’430K — KOBaJIEHTHUI 3B’ 130K, YTBOPEHUH YHACIILOK mepe-
KpuBaHHS opbiTajiell i3 HecmapeHUMU eJIeKTPOHAMU IBOX ATOMiB
Ha JiJsHI, posMilneHiit Ha JgiHii, 1110 3’€AHYE IIeHTPU aATOMIB.

I3omepu — cmoyKU, IKi MailoTh OJHAKOBUM CKJIAM, ajie PisHy
OyZIOBY MOJIEKY.JI.

I30mepis — ABUIE iCHYBaHHA CIIOJYK 3 OMHAKOBUM CKJIAIOM,
aJjie pPisHOIO OYZOBOIO MOJIEKYJI.

IecmunHa @Qopmyra — dopmysia, AKa BifIOBifae peasbHOMY
CKJIAZy MOJIEKYJIU.

+0
Kapb6oxcuavha epyna — rpyna aTomMis _C\/OH .

Kap6oninvna zpyna — rpyna aromis )C=0.

Kapb6ono6i kKucaomu — TOXimHI BYTJIEBOAHIB, MOJEKYJIN AKUX
MicTATH OfHY a00 KijlbKa KapOOKCUJIBLHUX I'DYII.

Kayuyrxu — enactuuHi mojaiMepu pocJauHHOTO 860 CUHTETUYHOTO
TMOXO/KEeHHS, 3 AKUX BUTOTOBJIAIOTH TYMY.

Koxcysanhnsa — mporiec PO3KJIaLy BYTIJJIA 32 BUCOKOI TeMIiepa-
TypH i BiACYTHOCTI mOBiTpA.

Kongopmayis — mpocropoBa (popma, K0l HaOyBae MOJIEKYJa
mpu 00epTaHHi IPyIu aTOMiB HaBKOJIO G-3B’ A3KY.

Kpamuicmbv KosalenmHozo 36’ 43Ky — BeJIUUYNHA, KA BU3HAUA-
€ThCA KiJBKICTIO CIIIIBHUX €JIeKTPOHHUX ITap Mi’K aToMaMu.

Kpexine — mpoliec BTOPUHHOI mepepoOKu HadTU, IIig dYac
SIKOTO BYTJIEBOJHI 3a CMJIBHOTO HAarpiBaHHA PO3KJANAIOThCA BHA-
CIiTOK po3puBy i mepebymoBu KapOOHOBUX JIAHIIOTIB Y MOJIEKY-
Jax.

Kcaumonpomeinoga peakuyis — AKicHa peakliisg Ha ¢parMeHTH
MOJIEKYJI apOMAaTUUYHNX aMiHOKHCJIOT Y MOJIEKYJIi OiIKa.
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Jlanyrzoea peakxyis — peakllid, y AKif BUHUKHEHHS aKTUBHOL
YyacTUHKY (paguKaja) CIPUYNHIAE BeJIMKY KiJbKIiCTh ITOCJIiTOBHUX
IepeTBOPEeHb YaCTUHOK BUXiJHOI PEUOBWHMA.

Muna — coJii Ty»XHUX eJIEMEeHTiB i KapOOHOBUX KUCJOT i3 KiJIb-
KicTio aTromiB Kap6ony B anioni Big 10 go 20.

Mixncknacosa i3omepis — sBUIIle iCHyBaHHA i3oMepiB, AKi Hase-
JKaTh 0 Pi3HUX KJACiB CIIOJIYK.

Mixcmonexkyaapra OeziOpamauis — BiAIIENJI€HHA MOJIEKYJIU
BOJM BiJi ABOX MOJIEKYJI CIIOJIYKU.

Monomep — 1) BuUXimHa peuoBMHA B peakIlii mogimepwusarii;
2) cmosiykKa, Biff MOJIEKYyJU SIKOI IIOXOMWTH ejieMeHTapHa JaHKa
moJrimepy.

Hatuinpocmiwa ¢opmyna — dopmyna, ska BignoBifae cuiBBif-
HOIIIEHHIO KiJIbKOCTEe! aTOMiB eJIEMeHTiB Y MOJIEKYJIi.

Hanomamepiaau — mMaTepiaiu, po3Mip 4aCTOUOK AKUX BUMipIo-
10T HanomeTpamu (107° m).

HanomexHosozii — TexHosorii moOyBaHHA i BUKOPUCTAHHSA
PEeYOBHH, PO3MipHU YaCTOUOK AKUX BUMipIOIOTh HAHOMETPaMMU.

Hanompyoku — ByrieneBuii marepiaj, 4aCTOYKU SKOT'0 MaiOTh
BUIJISII TPYOOK, YTBOPEHUX IIapaMu 3i crmosryuernux aromis Kapoony.

Hacuyeni 8yzne600Hi — BYTJIEBOAHI, ¥ MOJIEKYJIaxX AKUX aTOMU
Kap6ony crmosydeHi Jiniiie IpOCTUMHI KOBAJEHTHIMU 3B’ A3KAMU.

HesamiHnHi o-amMiHOKUCcIOMU — HeOOXimHi njasd cuHTe3y OiJIKiB
aMiHOKMCJIOTH, SKi He YTBOPIOIOTHCS B OpraHisMax JIIOAWHU i TBa-
PUH Ta HAAXOIATH i3 i3Kero.

Henacuueni 8yezne600Hi — BYTJEBOAHI, Y MOJEKyJax SAKUX
aromu KapOGoHY croiyueHi He JIUIIEe IMPOCTUMHU KOBAJEHTHUMU
3B’s3KaMu, a i OMHUM ab0 KiTbKoMa KpaTHUMU 3B’ I3KaMU.

HusvkomoneKyiapHi opeanivni cnoiyky — OPTaHiYHI CIOTYKU
3 HEBEJINKVMU MOJIEKYJIIPHUMU MacaMmu.

Homenrxnramypa — cucreMa Ha3B PEUYOBUH.

Hyxaneinogi Kuciomu — BUCOKOMOJIEKYJIAPHI TIPUPOAHI opra-
HiuHi crmonyKu, AKi 30epiraroThk i BiATBOPIOIOTH B OpraHisamax ciaj-
KOBY (reHeTHUHY) iH()OpMAaIliio, a TAaKOXK 0epPyTh yU4acTh y CUHTE31
OinKiB.

Hykxaeomud — dyacTrHA MOJEKYJIN HYKJIETHOBOI KUCIOTH, AKa
CKJIAAETHCA 31 CIOJNIYUYEeHUX 3aJUMIKIB MOJEeKyJ opTodochaTHOL
KHUCJO0TH, MOHOCAXAPUJY 1 HITPOreHOBMiCHOI CIIOJIYKH.

O0HOGMOMHUTL cnupm — CIUPT, MOJIEKYJia SKOT0 MiCTUTH OTHY
TiAPOKCUJIBbHY TPYIY.
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OxmaHo8e yuca0 — TOKa3HUK, AKUM XapaKTepu3yIOTh CTiii-
KiCcTb maJIbHOTO II0/I0 JeTOHAIIi].

Opezaniuna ximisa — 1) ranyss Ximii, AKa BUBUAE OpTaHiuHi CcII0-
JIYKY Ta IX mepeTBOPeHHs; 2) XiMia ByTJIeBOAHIB Ta iX MOXiTHUX.

OpzaHiuHi OCHOBU — OpPTaHiUHi CIIOJYKU, MOJEKYJIN AKUX 3aT-
Hi npuennyBaru Karionu H.

Opezaniuni pevosunu — cunonayku KapOoHy (3a AeIKUMU BUHAT-
Kammn).

Ilenmud — 1) mpoAyKT B3aeMoOii MOJIEKYJ aMiHOKMCJIOT;
2) cmoJsiyKa, MOJIeKYJIU AKOI CKJIaJaloThesd i3 )parMeHTiB MOJIEKYJI
aMiHOKUCJIOT, CIIOJYUYEHUX MEeNTUHUMU IPyIIaMu.

ITenmuodna epyna — rpyna atomiB —CO-NH-.

Ilepsunna cmpyxmypa 6isilka — TOJITIEeNITUIHUH JIAHITIOT 13 UiT-
KOO ITOCJIiTOBHICTIO aMiHOKMCJIOTHUX 3aJIUIIKiB.

Ilepsurnna cmpykmypa HYKJIEIHOB0L KUCAOMU — IIOJiHYKJEO-
TUAHWHN JAHITIOT i3 YiTKOO IMOCIiJOBHICTIO HYKJIEOTUIiB.

ITnacmmacu — MaTepiaau Ha OCHOBI moJriMepis, 1110 30epiraoTh
micjas pOBIJIABJAAHHS 1 IIOJAJBINOTO OXOJIOMMKEHHA HamaHy IM
dopmy.

ITosepxneso-axkmuéni pewogunu (IIAP) — oprauiuHi crosyxu,
MOJIEKYJIX a00 MOHU AKUX MIiCTATH IOJSPHI IPynu aToOMiB i Helo-
JITPHi T0BTi KapOOHOBI JIAHITIOTH.

ITonimep — croayka, MOJEKYJIW AKOI CKJIANAIOTHCA 3 BEJIUKOIL
K1JIBKOCTI CIIOJITyUeHUX T'PYII aTOMiB.

ITonicaxapudu — BYTJIEBOAM, MOJEKYJIN AKUX CKJIAAAIOTHCA i3
0araTbox 3aJUIIKIB MOJIEKYJ MOHOCaXapuIiB.

IToxioui eyzneso0nie — MpoRyKTU 3aMmiiieHHda aromis Iixpore-
HY B MOJIEKyJIaX BYIJIEBOAHIB Ha aTOMH iHIINX eJIeMeHTiB abo
TPYIIA aTOMiB.

IIpocmoposa i3omepisa — idoMepis, 3yMOBJeHa Pi3HUM PO3Mi-
IeHHAM y IIPOCTOPi aToMiB abo rpymd aToOMiB, 1110 BXOAATH 4O CKJIa-
Iy MOJIEKYJI.

Padukan — 4JacTuUHKA, III0 Ma€ HeCIapeHUH eJeKTPOH i 31aTHa
JI0 CAMOCTiIfTHOTO iCHYBaHHA.

Pearuis 2zanozeny8aHHs — PeakrIlid NIPUETHAHHA TaJIOTEHY IO
opraHiuHoi cmoJiyKu abo 3amilleHHA aToMiB y ii MoJieKyJsi Ha
aTOMU TaJIOTEHY.

Peakuis zidpamauyii — peakilia IpueIHAHHS BOAU [0 CIIOJIYKHU.

Peakuyis 2i0pysanus — peaxIlisa IpreTHAHHSA BOJHIO 10 CIOJYKH.

Pearuyis deziOpamauyii — peakIid BiAIeNJIeHHA BOIU BiJl CIIOJIYKHA.
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Peakuyis 0eziOpysaHHs — peakIlis BiAIenJIeHHA BOJHIO Bij co-
JTYKH.

Pearuyis ecmepugikayii — peaxrIlisa MisK CIUPTOM i KMCJIOTOIO 3
YTBOPEHHAM ecTepy i Boau.

Pearuis 3amiwenHs (B opraHiugini ximii) — peakiiig, y AKin
aTOMM B MOJIEKYJaX OPTAHiUHOI CHOJYKHU 3aMIiIyIOThCA Ha iHIITL
aTomMu abo TPynu aTOMiB.

Pearuyis isomepusauyii — peakiid, Hifi 4ac AKOI YTBOPIOETHCA
isoMep BUXiZHOI CIOJYKHM BHACIIJOK IeperpynyBaHHs aToMiB abo
KpaTHUX 3B’dA3KiB y MOJIEKyJIax.

Pearuyis HimpysanHnsa — peakiris 3amimieHHa aTomis I'igporeny
B MOJIEKYJIi oprauiuHoi cnosyKku Ha HiTporpynu —NO,.

Pearuis nonikondencauyii — peaxilig yTBOPEHHs IIOJiMepy B
pesyJbTaTi B3aeMOIil PYHKITIOHAJIBPHUX I'PYII MOJIEKYJ MOHOMEPA,
AKa BimOyBaeThcA 3 BUAIJIEHHAM BOAM, AMOHiaKy a00 iHIIINX HU3b-
KOMOJIEKYJIAPHUX CIHOJIYK.

Peakuyisa nonimepusauyii — peakIisg yTBOPeHHS IOJIiMePy B
pesyJbTaTi IOCJiTOBHOTO CHOJYYEHHS MOJIEKYJ] MOHOMEpPaA 3a
PaxyHOK PO3PUBY T-3B’sIBKiB.

Peakuyisa npuednannsa — Te came, 110 1 peaKIlia cIoaydYeHHA (B
HeopraHiuHii ximii).

Peakuyia xnopyeanns — peakIllig IpuegHAHHA XJIOPY SO OpraHiy-
HOI crioIyKu a00 3aMillleHHs aTOMiB y ii MOJIeKyJIi Ha aToMu XJI0py.

Cucmemamuyna HOMEHKAAMYPA — CUCTeMa Ha3B PEYOBUH, AKi
BKAa3yIOTh Ha iXHil cKJanm i OymgoBy.

Cnupmu — TOXiHi BYIJIEBOAHIB, ¥ MOJIEKYyJIaX AKUX OAUH abo
Kinbka aTomiB [igporeny samilmeni Ha rifpoOKCUIIBbHI IPYIIU.

Cnignoaimep — pevuoBUHA, AKA YTBOPIOETHCS B PeaKIlii moaime-
pusarrii 3a yuacTio IBOX CIIOJIYK (MOHOMEPiB).

CmpyxmypHa i3omepisa — i3o0Mepis, 3yMOBJIeHA PiBHOIO MOCJIi-
JMOBHICTIO CIIOJIYYEeHHSA aTOMiB Y MOJIEKYJIaX, a TAKOK Pi3HUM II0JIO-
JKeHHAM Y HUX KpaTHUX 3B’ A3KiB, PYHKITIOHAJILHUX TPYII.

Cmyninb Kpucmasiyhocmi — YacTKa IOJIiMepy 38 yIOpALKOBa-
HUM PO3Mill[eHHAM MaKpPOMOJIEKYJI.

Cmyninv nonimepusayii — KiJbKICTh eJleMEeHTApHUX JIAHOK Y
MaKpPOMOJIEKYJIi IToJIiMepy.
Cycnensisa — cTpylieHa cyMimi pigvem i HepO3UMHHOI B Hil

nmobpe moApPiOHeHOI TBePI0l PeUYOBUHU.

Teopis — CYKYIHICTH y3araJIbHIOBAJIbHUX IIOJIO}KEHb Yy HAYIIi,
AK1 BimoOpaskaioTh BiTHOIIIeHHA i 3B’ A3KU MiK daxkTamu, 06’ eKTa-
MU, SIBUIAMH.
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TepmonnacmuyHi nosimepu — moJiMepu, AKi micyiga HarpiBaHHA
1 MOIa/IBIIIOTO OXOJIOMIKEeHHS 30epiraloTh CBOI BJIACTUBOCTI.

TepmopeaxmugHi nosimepu — TOJiMepH, K ITicJid HarpiBaHHA
i mOJANBIIIOr0 OXOJOMKEHHA BTPAYalOTh ILIACTUYHICTDH Ta JedAKi
1HTITI BJIACTUBOCTI.

TpaHnc-i3omep — CIONYKA, B MOJEKYJIi K01 ABa 3aMicHUKU ab0
IBi meBHIi rpymnu aToMiB mepedyBaTh MO Pi3Hi O0KU Bix moaBiliHO-
ro 3B’ 3Ky a00 IIOBePXHi IIUKJIIY.

Tpemunna cmpykmypa 6inika — dopMa MoJieKyau 0iTKa, AKa
YTBOPIOETHCA BHACIIZOK 3TOpPTAaHHA ab0 3aKpPydYyBaHHSA CIipaJi
MOJIi eI TUAHOIO JIAHIIora B KJIY0OOK (IIo0yy).

Denin — ByraeBogHeBui 3anmuinok CoH,—.

Depmenmu — GLIKU, AKI € KaTamizaTopaMu XiMiYHUX peakIriii.

®pakxyii — cywminri pedoBuMH i3 OJMBBKUMHU TeMIlepaTypaMu
KUIiHHA.

DyHKYioOHANbHA (XapaKmepucmuirna ) 2pyna — rpyla aToMiB y
MOJIEKYJIaX CIIOJIYK IIEBHOTO KJIacy, SKa 3yMOBJIIOE IXHi XapaKTep-
Hi XxiMiuHi BJIaCTUBOCTI.

I{uxks — 3aMKHEHUH JAHITIOT 3i CIIOJTYYeHUX aTOMiB.

Iukaoanrkanu — HacUYeHi BYTJIEBOJHI, MOJIEKYJIU AKNUX MalOTh
IUKJIiYHy OyI0BY.

I{uc-i3omep — cHogyKa, B MOJIEKYJIi AKOI 1Ba 3aMicHUKY ab0 ABi
MeBHiI I'Pynu aToOMiB IepeOyBaioTh IO OAWH OiK BiJ mMOABIAHOTO
3B’A3KYy a00 IMOBEePXHIi ITUKJITY.

Yemeepmurnhna cmpykmypa 0ika — eINHUN KOMILJIEKC i3 Kinb-
KOX TJIOOyJ MOJIeKyJ OisiKa, AKWUI BUKOHYE IIeBHY (DYHKI[iIO B
JKUBOMY OpraHismi.
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BJIACTHUBOCTL 72
mobyBaHHS 98
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Anxkinu 80
BJIaCTUBOCTI 81
mobysanHs 99
isomepia 81
HazBu 80
Anpnerinu 156
BJIaCTUBOCTi 158
mobyBauHs 161
isomepisa 157
Ha3Bu 157
Anbperinua rpyna 156
Awminosa 211
AwminonexTun 211
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i3omepia 233
KJaacudikaia 232
Has3Bu 233
¢ismuni Bractusocti 237
ximiuni BiacTuocti 238
Awinorpyma 232
Awminoxkucaoru 244
iBomepisa 246
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Kjaacudikaia 245
Has3Bu 245
(¢isuuni BractuBocTi 247
ximiuni
BJIaCTUBOCTI 248
Awninin 241
OoymoBa moserkyJim 241
mobyBaHHA 243
ximiuni BractuBocti 241
Antuneronaropu 122
Apenu dus. ApomaTuuni
BYTJIEBOIHI
Apomaruuni ByraeBogHi 86, 89
isomepisa 91
Haszeu 90
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Arneron 164

b
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OymoBa MoJIeKyIu 88
mobysaHHs 99
¢isuuni BractuBocTi 93
xXimiuwi BaactTuBocti 93
Bensun 118
Binkwm 251
OymoBa MOJIEKYJI 252
BJIACTUBOCTI 254
KJaacudiraiisa 252
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cruproBe 140, 200
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BucoxomoseryIApHi CIIONyKHT
ous. ITonimepn
Boguesuii 38’ 130K 24
Bosoxua 289
KJaacudikamia 290
npupoxaui 290
cuHTeTHuHi 292
ximiumi 291
mryuHi 291
BousoknO
ameraTtHe 215, 291
Bickosue 291
noaiamigae 292
noJuriectepue 293
Byrinna 115
rasupdikamia 126
rinpyBamua 127
KOKcyBaHHA 125
Byraesonu 196
KJacudikamia 196
ByraeBoameBuii 3aauIiok 38
Byraesonui 7, 26
apomatuysi 27, 89
anuKJIiugi 26
s3actocyBauua 101
KJacudiraiisa 26
"Hacuueni 27, 35
HeHacuueHi 27, 65
uKJIiu"i 26

r

Tazoiiap 118
T'asmorenonoxingui
ByraeBoaHiB 101
Tac 118
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OymoBa mojexyu 197
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T'yma 285

1|

Hesokcupubdoza 203, 259
He3okcupuboHyKJIeiHOBA
kucyaora ([[THK) 259
Hexcrpunanu 212
Henarypartia 6inkiB 255
Hetonarisa 120
Hucaxapunu 204

E

Enxactuunicts 283
EnexTponna ryctuna 21
Enemenrapua namka 267
Ecrepu (ckaanui edipu) 186
Eren

oymosa mosieKkyau 30
Erepu (mipocri eipu) 133
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mooysauHsa 99

K

Kupu 188
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rirpyBanua 191
mooysauus 192
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¢isuuni BractuBocTi 189
ximiuHi B1actuocti 190

3

3amicHUK 38
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Izomepu 15

Izomepia 15
reoMeTpUYHA
(uuc-mpauc-) 52, 69
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npoctoposa 15
CTPyKTypHa 15

Izompen 283, 284

K
Kam’sauosyrinbpHa cmosa 126
Kampon 292
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sKupHi 181
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Ha3Bu 167
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Kucmaora
mypammza 167, 174
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omroBa 167, 171
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naasMiTuHOBa 168, 180
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Kokc 125
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J1
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JlakTosa 204, 208

M
MasyT 118
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MaubTosza 204, 208
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Meran

OymoBa MoOJIeKyau 28
Mua 181
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H
Hancmonnruaa Boma 126
Haiimou 292
Hanomarepianu 300
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Hadra 113

Kpekinr 120

meperouka 118

pudopmiur 122
Hikoruu 309
Hirporainepun 195
Homenkaatypa
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Hyxneinori kucaoru 258
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Bropma 100
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moJaikougeHcarii 273
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XJIOpyBauHA 45
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mooyeauus 139, 146
s3acrocyBaHHsa 140, 147
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Cantu IHTepHerTy,

SIKi MiCTATb LikaBUK MmaTepian 3 Ximii
http://www.alhimik.ru
http://chemistry-chemists.com
http://chemworld.narod.ru
http://www.hemi.nsu.ru
http://www.hij.ru
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