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Y 9 kmaci Bu BiKe O3HAHOMUJINCA 3 [OeAKMMHN HAWBaKJIUBIIINMU
OpraHiYHMMU CIIOJYKaMHM M peakIiaMu, 3Ha€Te, AK 0araTo IIUX PEUYOBUH
icHye B mpupoji I IMe Oijbllle — CHMHTE30BaHO B Jaboparopiax. Ili sHanHaA
3HA00JIATHCS BaM [Jisi TOro, IMo0 Tmbine midHATH OyAOBY, BJIACTUBOCTI,
3aCTOCYBaHHA, 3HAUEHHA [IJIA OPraHisMy JIOAUHU Pi3HOMAHITHUX CIIOJIYK

Kap6ouy aT'inporerom, Okcurenom, HiTporenom, sKi Ha3MBaIOTh eJIeMeHTaMU-

OpraHoTeHaMU.

OcobsnuBicTio opraniunoi ximii € ii cTpyHKa mobymzoBa — Bifg HaiimpocTi-
X PEYOBUH, AK MeTaH, 0 HANCKJIASHIINNX, AK OLIKIM, TOMY 3MIiCT KOMKHO-
TO HAaCTYIHOTrO maparpada mijpydyHrKa I'PYHTYETbCS Ha 3MICTi MOTEpefHixX.
dAximo Bu 3posymietre Joriky 1miel mayxku, BaM Oyme JIETKO i IPOCTO OIaHyBa-
TH HAUCKJIAAHIMMUN MaTepiaa. A TiApyYHUK COPUATHME ITbOMY, Haragayouu,
e Tpeba, ByKe BUBUEHE BaMU, CTABJISAYM 3alIMTAHHSA, CIIOHYKAIOUYU 0 MipKYy-
BaHHSA 3 IIPUBOAY Pi3HMX BaXKJIMBUX i IMikaBuUX (PaKTiB abo i 3a JOIOMOTOIO
imrocTparniii. [JomoMoXyTh BaM y IIbOMY 3aBIaHHSA 3 IIOBHAYKOIO (, BMillleHi
BcepenuHi naparpadis.

Ilepesik Toro0, IIPO 1110 B MOJKETE Mi3HATHUCH 3 IIEBHUX TEM, HaBeJIeHO Ha 1X
OYaTKy, & BUCHOBKU I y3arajJibHeHHA HallBa'KJIMBIIIOro MaTepiasy BMile-
Ho micasa TeM. Ile 30pieHTYye Bac Ha OCHOBHI IUTaHHA, TEPMiHH, 1110 iX Tpebda
3acBoiTu. CBoi 3HAHHA BU 3MOKETe MEePeBipUTH, BUKOHYIOUW 3aBJAHHA IJIA
CaMOKOHTPOJIIO, BMillleHi HanpUKiHIli maparpadiB, a A BUKOHAHHS AOIAT-
KOBUX 3aBJaHb BaM, MOJKJIMBO, TOBEAETHCA CKOPUCTATUCA TOBiTHUKOBOIO JIi-
TEepaTypoIo.

¥ Texcri maparpadis onucano XiMiuHi gJOoCaiaM, 10 IPOBOAATHCS IIiJ Uac
3aCBOEHHS HOBUX 3HaHb. BUKOHYIOUM JJa00paTOPHi Jocaiau i mpakTuuHi podo-
TH, BU HaOyAeTe HABUYOK eKCIIEpPUMEeHTYBaHHs, 0e3 YoT0 I'DYHTOBHE BUBUEHHS
ximii HeMOKIIUBE.

CropmiBarocsi, 110 BUBUEHHs OpraHiuHoi ximii Oyme IikaBUM i KOPUCHUM
IJ1s Bac.

Vemixis Bam!

Asmopka




§ 1. NOBTOPEHHA NOYATKOBUX MNOHATb
MPO OPTAHIYHI CMOJIYKU

IIpurazgatiTe BuBUeHe i BUKOHATE 3aBJaHHS.

OpraHiuHa ximis BuByae cnonyku Kap6boHy.

1. dAxi iHri eleMeHTH MOKYTh BXOAUTH 10 CKJIAAy OPTraHiYHUX PEUOBUH?
HagegiTe npukianu (hbopmMysin, Ha3BU) OPTaHIiYHUX PEUOBUH.

Atomu KapboHy MOXyTb crionyyatmcs Mk coboto B naHLor M yTBOPIOBATH MO-
JIeKyJIM pi3HOMaHITHUX QOpM.

2. HaBenits npukaamgu.
3. Homy, Ha Bally AyMKY, KiJbKiCTh OpraHiuHMX pPeYOBWH 3HAUHO IIepe-
Ba’Kae€ KiJIbKicTh HEOPTraHIYHUX PEUOBUH?

XapaKTepHi 0O3HaKW OpraHiuHUX PEYOBUH: KOBAJIEHTHI 3B’A3KW, MONEKYNSAPHI KpU-
CTaliyHi rpaTku, HU3bKa TEPMOCTIUKICTb, FOPIOYICTb, MOraHa PO3UYUHHICTb Y BOA,.

4. YuwMm pisHATHCA MisK co000 OpraHiuHi Ta HeopraHiuHi peuoBUHU ?
5. CKJIaiTh MOPiBHAIBHY TAOJIUII0 HEOPTAHIYHUX Ta OPTaHIYHNUX PEUOBUH
3a BiJoOMUMU BaM O3HAKaMMU.

OpraHiuHi cnofiyKu CTaHOBMATb OCHOBY POC/IMHHMX | TBAPUHHUX OPraHi3MmiB, 3 HUX
BUPOBNSAIOTb XapyoBi NPOAYKTH, Nanip, TKaHWHU, BAPBHUKH, NiKapPCbKi Ta KOCMe-
THUUHI 3acOBM, NIacTMacH, Naaueo TOLLO.

6. ITosHauTe nepesik, y SKOMY HOJAHO JIUIIIE OPTaHiuHI peUOBUHMA.
A kampoH, MeTaH, cipka, Boga
B KayuyK, KampoH, IoJieTUJIeH, TJII0K03a
B BoBHA, 11es10/103a, Tac, aMOHIaK
I’ anretusnen (eTun), HarageH, Boab(ppaM, eTaHOBA (OIITOBA) KUCJIOTA
7. YKaxKiTh mpegmeTH, 110 BUTOTOBJIEHI 3 MaTepialiB OpraHiuHOTO MOXO0-
IKEeHHA.

A KHIKKA I migorBa KpPoCiBOK
b rpudens oniBisa I mxmHCH
B KyJbKa KyJIbKOBOI PyUKI E BomomnpoBigumii Kpan

I' ximiunuii crakan
8. HasBiTs imri mpeameru, 1o iX, Ha Ballly IyMKY, BUTOTOBJIEHO 3 opra-
HIYHUX PEUYOBUH.
9. fIx sminuacsa 6 Baia KyiacHa KimHara (Kabiner ximii), AKO0M BHUKJIN BCi
MaTepiasy OpraHivHOTO MOXOKEeHHA?

OpraHiuHi peyoBuUHH 10OYBaIOTb i3 NPUPOAHOT CUPOBUHM, & TAKOXK LIIAXOM CUHTE-
3y 3 iHWKWX OpraHiyHMX Ta HeOPraHiYHUX PEYOBUH.

10. HaBeniTh mpuKJIaay IPUPOAHUX i CHHTETUUHNX OPTaHIYHUX PEUYOBUH.



11. HaBexmiTs mpuKJIagu B3a€EMHUX IIEPETBO-
PEeHb OPTaHiYHUX PEUYOBUH, AKi B BUBYAJIA.

MNMogmin Ha opraHiyHi Ta HeopraHiyHi PEUYOBUHU €
YMOBHWM.

12. ITosicHiTH BiAHOCHICTE ITOALIYy PEUOBUH Ha
opraHiuHi Ta HeoprawiuHi, a TaKOXX YMOBHIiCTH
TepMiHa «OpraHiuHa Ximisa».

13. HaBeniTs mpuKIaau KPyroobiry xiMmiuamx
eJleMeHTiB y mpupofi. SAKuii BUCHOBOK MOKHA
3pO0OUTH TIOAO B3a€EMO3B’SABKY HEOPTaHiuHUX Ta
OpraHiuHUX PeYoBUH?

14. HapeniTs BJacHMI HOPUKJIAL B3a€EMO-
3B’SI3KY IIUX JBOX I'PYII PEUOBUH.

MeTtaH — HaWnpocTila opraHiyHa cnosyka.

15. CraamiTe MOJIEKYJAPHY W CTPYKTYPHY
dopMyaIu MeTaHy i HOro XJIOPOHIOXiTHUX.
16. IITo o3Hauae pucKa y CTPYKTYPHIiN hopMyJri?
17. CkaamiTh pO3IOBiAL PO 3aCTOCYBAHHSA METaHy i I0T0 XJIOPOIOXiTHIX.

'oMonoru metaHy HanexaTb JO rpyny HaCMYEHUX BYr/IEBOLHIB.

18. IITo Take romosoru? HasemiTe mpukaagu ((popMyau, Ha3BU) TOMOJIOTIB
MeTaHY.

Y pe3ynbTaTi NOBHOrO OKUCHEHHS OPraHiYHUX CMOJIYK YTBOPIOIOTLCS BYT/IEKUCIUI
rasisopa.

19. Cxaazits piBHAHHA peakKIlii TOpPiHHA MeTaHy 1 eTuHy. [le BUKOPUCTO-
BYIOTb IIi peakIfii?
MeTaH K HaCHUYEeHWH BYr/IeBOEHb BCTYNA€E B PeaKL,ito 3aMillleHHS 3 XJIOPOM.

20. CxkaamiTh piBHAHHA IIOCJIiZOBHOTO 3aMilenua aTromis ['izporeny B me-
TaHi Ha aToMu XJIOPY.

ETeH i eTWH SiK HeHacuUeHi BYr/ieBo4HI BCTYnaloTb Y peakLii NpUEQHAHHSA 3 BOLHEM
i 6BpomMom.

21. CkaamiTh piBHAHHA peaKIliii IpueAHAHHA BOAHIO i OpOoMy 0 eTUHY ©
eTeHy.

Monekynu cnupTie MOXKYTb MICTUTU OfHY, ABi, TPH i BisibLue rigpPOKCUNBHUX rpyn.
22. HaBegiTh npukaanu (popmyau i Ha3BM) BifoMuX BaM CHUPTIiB.

EtaHoBa (ouToBa) KMCNOTa 3a AEAKUMU XIMIYHUMKU BNACTUBOCTAMM nogibHa [o
HeopraHiuHUX KMCOT.

23. CkaagiTh piBHAHHA peaKI[iii, 1110 MiATBePIKYIOTH I1e.
Kpoxmanb, uentonosa, 6inkM — NpupoHi nofiMepw.

24. CxapakTepusyiTe 6io/ioTiuHe 3HAUEHHS ITUX CIOJIYK.
lNonieTuneH — CUHTETUUYHWUM NoNiMep.

25. Po3KaKiTh Ipo BUKOPUCTAHHSA IIOJieTUJIEHY.



TEOPISI bYAOBIU
OPTAHIUYHUX CIIOAYK

HarpukiHLi BUBHEHHS] TEMU BU 3MOXETE!

() HazBaTW NepLUi CUHTE30BaHI OPraHi4yHi CMOAYKU;

O onucaTtv nepeayMoBM CTBOPEHHS TeOpii XiMiYHOT BY00BN OPraHiyHNX CrONyK,
HanpPsaMu ii PO3BUTKY Ta 3HAYEHHS 019 HAYKW;

© cxapakTepusyBaTu CyTb OCHOBHOIO MOJIOXEHHS LIiEi Teopii;

O NOSACHUTU, SIK YTBOPIOKOTHLCS MPOCTi 1 KpaTHi KapOOH-KapOOHOBI 3B’13KU; CYTb
MOHATL: i30Mepisi, XiMivHa OyaoBa, CTPyTypHa GopMyna, B3aEMHWIA BIJINB
aroMiB Yy MOJIEKY/II,

© cknactu mogaeni isomepis;

© BMBECTM HOPMYIY PEHOBUHM 32 MACOBUMM YAaCTKaMU XiMiYHUX ETEMEHTIB.

§ 2. TEOPIAl XIMIYHOI BY4,0BU OPTAHIYHUX CMONYK

3 ICTOPII OPTAHIYHOI XIMII. 8 kypey ximii 9 kiacy Bu s3Haere, IO
opraHiuna xXimisa BuBuae cmonyku Kapbony, BaM BizomMo 6araTto opramiuHmx
CIOJNIYK: BYIJIEBOAHi, CIMPTHU, KAPOOHOBI KMUCJIOTHU, KUPU, BYIJI€BOAU, OiIKKI
Ta iH. fIK camocTifiHa rajy3s XimMiuHOI HaAyKM OpraHiuHa XiMida BMHUKJIA HaA
mouaTky XIX cr. ¥ 1808 p. mBenchruii yuenuii 1. Bepiesriyc 3anpononysas
I[}0 Ha3BY, 110 IIOXOAUTH Bij cJI0Ba «opraHiam». Opramiuaumu, Ha BigMiny Big
HeopraHiuumx (MiHepaJbHUX), HA3UBAJIU PEUOBUHU, IO iX JOOYTO 3 POCIUH-
HUX i TBapuHHEUX opraxismis. Ha Toit uac y:xe 0yJio 3’ sicoBauo, I110 BCi I[i peuo-
BuHU MicTaTs Kap6os. IIpoTe KomeH yueHU HEe MIiT TPUITYCTUTHA MOYKJINBICTH
YTBOPEHHS OpraHiuHOI peuoBUHH in vitro (dart. y mpobipiii). Bakamocs, 1110
OpraHiuHi peuoBWHU MOKHA JOOYBATHU 3 IPOAYKTIB POCIUHHOTO I TBAPUHHO-
r'0 IOXO[’KEeHHdA, BUBYATH iX y TOTOBOMY BUIJIALL, ajse fo0yTu B jgaboparopii
3 iHIIIUX PeYoBUH, TOOTO XiMiUHMM CcIIOCOO0OM, HEMOMKJIMBO. 3TigHO 3 BiTasi-
CTUYHOIO Teopieto (Bif sar. vis vitalis — KuTTEBa cuja), 110 HIaHyBaJia Ha TOH
yac y ximii, opra"iuHi pe4uoBUHU MOKYTb YTBOPIOBATUCA JIUIIE B JKUBUX OP-
ramisMax mig miero «KuUTTeBOl cuam». Taki moraAanm raapbMyBajyl PO3SBUTOK
opraxiunoi ximii, i 7o cepenuuu XIX CcT. CHHTETHYHI METOOM B I[i#l Trasysi He
po3BUBaAIUCA.



®pigpix BEJIEP
(1800—1882)

Himeubkui ximik, npodecop eTTUHreHcbkoro yHiepcuteTty. Mpa-
LIOBaB Yy ranyai opraHiyHoi Ta HeopraHiuHoi Ximii. CUHTe3yBaB HU3KY
OpraHiYHMWX CMonyK, YCTAHOBMUB iXHi hopMynu. Yneplue CUHTe3yBaB
NPUPOAHY OpraHiyHy PeYOBUHY — CEYOBHHY 3 HEOPraHiYHUX PEYOBHH.

YV 1828 p. mimenpkuii ximik @. Besep mosizomuB, 110 100yB OpraHiuHy
PEYOBUHY — CEUOBUHY 3 HEOPTaHiUHUX PEYOBUH.
CeuoBuHY 0yJI0 JOOYTO B pe3yJbTaTi peakirii:

O
I
NH; + HOCN — H;N—C—NH,
Awmoniak IlianoBa CeuoBuHA
KHCJIOTa

CeuoBUHA HAJEKUTH 1O PEUYOBUH TBAPUHHOTO MTOXOIKEHHS 1 € IPOIYKTOM
O6inmkoBoro obomimy B opramismi (mas. 1, 2). ¥V awumcrti o Bepmeimriyca Benep
HaAIMcaB, 1110 MOKe POOUTU CeUYOBUHY, HE MOTPeOyI0UN IJIA IIHOT0 Hi HUPOK,
Hi JKUBOI icTOTH B3araJii, 4Yu TO JIOAUHU, Y cobaku. Ile moBimoMieHHA cTao
HaAyYKOBOIO CEHCAIli€0.

Hageneny peaxkitiro BBakaroTh B icTopii ximii mepimum cuHTE30M OpTraHiy-
HOI pEeYOBMHU, X0Ua CJIOBO «CHUHTE3» CTOCOBHO OPTAaHiUHUX CIIOJYK yIepIie
BKUB vy 1845 p. mimenpkuii ximix A. Koabbe, SKU TOro poKy CHUHTE3yBaB
OIITOBY (eTaHOBY) KUCJIOTY.

YV 1854 p. ppaunysbpkuii yueruii I1. E. M. BepTJio Biiepiiie CHHTe3yBaB KU~
pomoaioHy peuoBuHyY, a B 1861 p. pociiicbkuii yueruii O. M. Byriaepos — 1y-
KpucTy peuoBuHy. Cepes aBTOPiB IePIINX CHHTE3iB OpPraHiuvHUX PEUOBUH € i

6

Man. 1. CeyosuHa: @ — Kpuctanu; 6 — maclTabHa MOAeNib MOEKY U

00000000

Man. 2. ATOMM Pi3HUX ENEMEHTIB y MOJE/NAX MOJIEKY/ MPUMHSATO NO3HAYATH PI3HUMK KOJIbOpaMu
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yKpaiHcbKuil yuenuii, akagemik IBan AkoBuu 'opbaueBcbKkuii. ¥ 1882 p. Bin
CUHTEe3yBaB ceuoBy (ypeaTHy) KuUcJOTy. I1a croayKa € KiHIIeBUM HPOAYKTOM
o0MiHy O0iJIKiB y HesaAKUX IJIa3yHiB i mraxis.

IlepiuMu CMHTE3aMM OPTaHIUHUX CIIOJIYK OYJI0 JOBEIEeHO MPUHIIUIIOBY
MOKJIMBICTD iX MOOYBaHHS B JlabopaTopiax, a Jaji — i B IPOMUCIOBUX YMO-
Bax. Ile OyB moUaTOK IMTMPOKOTO MOCTYIy OPraHiyHOil Ximii, 1110 TpuUBaE ¥ 0-
HUHI.

VYkpaiHchbKi BUueHi 3po6uiu BaroMmuii BHECOK Y PO3SBUTOK OPraHiuHOI Ximii.
Yevromy maykoBomy cBiToBi Bimomi imena C. M. Pedopmarcbxoro (1860—
1934), 1. d. T'opbaueBchkoro (1854—1942), M. 1. KonoBasioBa (1858—1906),
A. 1. KinpianoBa (1896—1972), €. O. IIIunora (1893—1970), O. B. KipcarnoBa
(1902—1992) ra iHIIUX YYEHUX.

TEOPISI XIMIYHOI BYJIOB1 OPTAHIYHIX CIIOJIVK O. M. BYTJIE-
POBA. VY cepenuni XIX cT. B opra"iuHiii XximMii BUHUKJIU CyIepPeuYHOCTI MiK Ha-
KonuyeHUMHU (PaKTaMU i TEOPETUUHUMU YABJIEHHAMU, HA TPYHTI AKUX MOKHA
0ys0 6 mosacauTH 11i harTu. ¥ 1835 p. @. Besnep nucan: «Opraniuna ximisa Mmoxke
HUHi KOTr'0 3aBTOJHO M030aBUTH 3L0POBOr0 Iiy3ay. Bora 3maeThbesa MeHi apimy-
YUM JIiCOM, IOBHUM AUBHUX peueil, 0e3MeKHO0 Xallelo, 3 AK01 HeMOKJIMBO BU-
Oparucs, Kyau He HACMiJIUIIICA TPOHUKHYTH » .

CxapakTtepusyiTe cuTyallito, LLLO CKanacs B HeOpraHiyHii xiMii HanepeaoaHi Bif-
KpuTTa [lepiognMuHoro 3akoHy, i nopiBHANTE ii 3 ONUCAHOIO CUTYaLli€l0 B OpraHiyHiM
Ximil.

BakIuBUM KPOKOM Y PO3BUTKY TEOPETUUHUX YABJIEHb ¥ XiMii OyJio cTBO-
peHHsA BueHHs mpo BajeHTHicTh (E. ®panxienn, 1852 p.) i BusHaueHHA
BaJIEHTHOCTI HU3KU e€JeMeHTiB. ByJyi0o BUCIOBIEHO JYMKY IIPO YOTUPUBAJIEHT-
HicTs aTomiB Kap6ony Ta iX 34aTHICTD CIIOJIyYaTHUCA MisK COO0I0 3 YTBOPEHHAM
naHioris (P. A. Kexyae, A. C. Kynep, 1857—1858 pp.).

ITikaBo, m10 B ximMiuHi#l Haymi Ha TOHA uac e He OyJ0 YiTKO BU3HAUEHO
MOHATTA aTtoMa i mojsiekysu. Jlumie micaa MiskHapoaHoro 3’isgy XiMikiB y
1860 p. 11i MOHATTA OCTATOYHO YBIiHIIIN B HAYKY. Bce e CTBOPUJIO IeperyMo-
BU JJId IIOABU HOBOI Teopil B opraniuHin ximii.

OnekcaHgp Muxaiinosuu BYTJIEPOB
(1828—1886)

Pociicbkuii yueHui. 3006ys ocsitTy B KazaHcbkoMy yHiBepcuTeTi,
TaM cTaB NpodhecopoM, 3rogoM o4osuB Kadenpy B [etepbypabkomy
yHiBepcuTeTi. BugatHui TeopeTuk i Gauckyumi ekcnepumeHtatop. As-
TOP Teopil XiMiuHOT ByJOBM OpraHiuHKX CNOAYK i NepLIOro NigpyyYHHUKa
3 OpraHiyHoT XiMii, B AKOMY MaTepian BUKIAAABCA 3 NO3WLiH LET Teopii.
3a gonomorolo po3pobsieHUX HAM CHHTE3IB i30MepiB, nepeadadeHunx
TEOPETUYHO, NiATBEPAMB Ti CNpaBefNUBICTb. Yneplue CUHTE3YBaB Ly-
KPUCTY PeYOBUHY.

InTepecn O. M. ByTnepoBa sik l0fUMHU BUCOKOOCBIYEHOI OKPIM Xi-
MiT CTOCYBa/IMCA TaKOX MeAWLIMHU, BAXKONAPCTBa, cagiBHUUTBa. ByB BY-
JaTHUM Nnefarorom, BUXOBAB Mesy BYUEHUX-XIMIKiB.
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IIpore, Ak 3acBimuye icTopida HayKu, AJA CTBOPEHHA TeOpili HEIOCTATHBHO
onHUX Juiie mepeaymoB. [ToTpiOui HOBI ifmei, ciuparoounch Ha IKi, MOKHA OY-
IyBaTu HijgicHy Teopiro. ki kK HayKoBi ixei 6yJo mokaagerno O. M. Byriepo-
BUM B OCHOBY HOBOI Teopii?

YyeHUI BUCIOBUB JYMKY IIPO Te, IO KOMKHINM PEUYOBUHI IpUTaMaHHAa CBOA
ximiuna OymoBa. 3a BytiepoBum, ximiuHa OymoBa — Ie «CHOCi0 B3a€MHOTO
CIIOJIYUYEeHHS aTOMiB Y CKJIAJHOMY TiJi», a60, Cy4acHOIO0 MOBOIO, IIOCJIiTOBHICTH
(TOPAMOK) CIIOJTyUeHHSA aTOMIB Y MOJIEKYJIi.

HasapBuicTh ximMiuHOI Oym0BU 03HAYAE, III0 ATOMU B MOJIEKYJIi PO3MIIITYIOTh-
cA He 6eaJialHO, a B IEBHOMY IOPAIKY 3TiAHO 3 IXHBOIO BaJIEHTHICTIO.

Ximiuny OyZ0By PeUYOBMHUM MOKHA 300pa3UTHU 3a JLOIOMOTOI0 CMpyKmyp-
Hol popmyau, abo popmyau 6ydosu. Ilpuragaiimo cTPyKTYypHi hopmysiu opra-
HIiYHUX PEeUYOBUH, SKi BU BUBUAJH B Kypci ximii 9 kiaacy. Hanpukaaz, mpoman
ckaany C;Hg Mae cTpyKTypHY PopMyTy

H HH

|
H—C—C—C—H, abo ckopouerno CH;—CH,—CHs;

H HH
eranosa (orrroBa) Kucjora ckaany C.H,O, Mmae cTpyKTypHY popMyay
H o
./
H—(F—C\ , abo ckopoueno CH;—COOH
H O—H

Ximiuny OyZOBY MOKHA BCTAHOBUTH HA OCHOBI XiMiUHUX MepeTBOPEHB
pevoBuHU. Bu3HaueHHA TOTO, AKi aToMu, AKa iX KiJbKicTh i B AKi#l mocJri-
JTOBHOCTi BOHU CIIOJIyUeHi MidK co00i0, iHaKIIIe Ka)Kyuln, BUBHAUEHH XiMiu-
HOrO cKJany i ximiuHoi OymoBU — Iie mepIlli KPOKHU B JOCTiIKeHHi 0y Ab-saKO1
PeYoBUHU.

Teopia ximiuHOi 6y/J0BU CTBEPAKYE TAKOK HASBHICTH B3a€EMHOTO BILTUBY
aToOMiB y MOJIeKyJIi. Po3riissHeMo Iie ABUIe HA IPUKJIAAL BiToMuX BaM Heopra-
Hiuaux peuoBuH Boxu H,O i rigporen xmopuny HCl Ta opramiuHoi peuoBUHUI
merany CH,. Bouu micTars exemeHnT I'igporeH, ogHak BiH BUABJISIE PisHi Bia-
CTHBOCTi: y TipOTeH XJIOPHUZAi JIETKO 3aMiIllyeThCA HA METAJIUHUI eJIeMeHT,
Y BOJZi 3aMilllyeThCs JIMIle Ha AKTUBHUI MeTaJTiUYHUNA eJIeMeHT, Y MeTaHi He
3aMilIyeTbcsi HA MeETAJiUuHMHN ejieMeHT. [iZporeH I0-pidsHOMY IIOBOIUTHCS
B XiMIiUHMX peaKIlidX, OCKIJIbKM Ha HBOTO II0-PiBHOMY BILJIUBAIOTH aTOMU,
m1o crogayderi 3 HuM. OTiKe, BJIACTHUBOCTI PEUOBUH He 3BOJATHCA OO0 CYyMU
BJIACTUBOCTEM OKPEMUX aTOMiB, OCKLJIBKH I[i AaTOMU UYMHSATH B3AEMHU BILJINB.

OcHOBHE TOJIOKEHHS Teopii, 1o yBililjaa B HAyKy AK Teopia ximiuxol
oymoBu opraniuaux cmoiayk O. M. Byrtiaepoma, yueHuii chopMmyaroBaB
Tak: «Ximivna Hamypa CcKJAAOHOI YACMUHKU BU3HAYAEMbCA HAMYPOIO
eNleMeHMAPHUX CKAAD0BUX YACMUH, KilbKicm0 Ix i XiMiuHO00 61006010».

3rigHo i3 cyyacHUMHU IIOHATTAMMU IIe IIOJOKEeHHS MOMKHA IepedpasyBaTu
Tak: XiMivHa npupoda MOLEKYaU BUZHALAEMbCS NPUPOOOI0 AMOMIE, U0 8X0-
0amb 0o ii ckaady, ix Kinvkicmo ma ximiiHow 6y008010.
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ITe moyio’KeHHSA BCTAHOBJIOE 3aKOHOMIipHUII 3B SB0K MisK CKJIAZOM, XiMiu-
HOIO OYIOBOIO i BJIaCTUBOCTSIMU PEUOBUHY Ta € OTHUM i3 HallBaXKJIUBIIIINX cepes
TEOPETUYHUX MIOJIOKEeHb XiMiUuHOI HAYKU.

Teopisa OymoBM BUHUKJA Ha OCHOBI JOCTi[KeHHS OPTraHiIYHUX PEUYOBUH.
ITouarrsa ximiumoi 6ymosu O. M. ByTepos moB’ss3yBaB HacaMIlepen 3 MOJIEKY-
JaMu opraHiuvHUX peuoBuH. [IpoTe 114 Teopida € 3araIbHOXiMiYHOIO 1 TTOITIMPIO-
€ThCA TAKOYK Ha PEUYOBUHU HEMOJIEKYJISAPHOI OymoBu. Bigzoma Bam 3ayieskHiCTH
Mi’K TMIOM XiMiuHOTO 3B’SI3KY, KPUCTAJIUYHOIO OYI0BOIO HEOPraHiuYHUX peuo-
BUH Ta X BJACTUBOCTAMU — IIe TAKOK BUAB I[LOTO 3aKOHY.

C? 3ABOAHHA AJ1A CAMOKOHTPOJTO

1. X70 i KO/IM BNepLue CUHTE3yBaB OpPraHiyHy peyoBuHy?

2. TloAICHITb 3HAUYeHHSs NepLUMX CUHTE3IB OpraHiYHWX PEUYOBMH LN PO3IBUTKY OPraHiyHoi
XiMmii.

3. CxapakTtepu3yiTe CTaH, WO CKNABCS B OpraHiyuHii Ximii y cepeauni XIX cT.

4. Lo Take ximiyHa Byg0Ba OpraHiyHUX peHoBUH?

5. XimiuHy 6y0BYy peUOBMHM MOXHa CXapaKTep13yBaTw
A MonekynspHoto hopmysiolo
b monekynspHoto Mmacoto
B ctpykTypHOIO chopmynoto

6. fka dopmyna pae binbwe iHpopmaLii NPO MONEKYYy PEUOBUHW — MOJIEKYNSPHA UM
cTpykTypHa? HaBefitb AOKNaAHI NOSACHEHHS.

7. TloscHiTb, SIK BU po3yMi€Te B3a€EMHHWI BMNJIMB aTOMIB Y MOJIEKY I,

§ 3. I30MEPIfl. YTBEPO)XEHHS | PO3BUTOK TEOPII
XIMIYHOI BY,0BU

ISBOMEPIS. 3BepHEMOCS OO CTPYKTYPHUX (POPMYJ OPraHivyHMUX CIOJIYK,
AKi BimoOpaskaroTh IXHIO XiMiuHy OymoBYy. 3amuIlieMo CTPYKTYPHY (QopmMyTy
oyrany, o mae ckyan C,H;,, mam’ATaioun npo yoTupuBaJieHTHiCTE KapOoHy.
Mo:xkmuBi 1Ba BapiaHTU CIOJYyUYEHHS aTOMiB:

H HH
H HHH ]
I H—C—C—C—H

H—C—C—C—C—H R

| || H ¢ H

H HHH H IlI H
Byran nopmaJsabHoi 6y10BU Izomep 6yTany, abo izobyran

to=—0,5°C ti=-12°C

BusaBnserbesa, mi GpopMyam HajJeKaTh PI3HUM pPeYOBUHAM 3 PiSHUMU
BJIACTUBOCTSAMMU, II[0 3aCBiUYIOTh HaBeJeHi KOHCTAHTH.

3rigzo i3 3akoHOM ByTJ/iepoBa BJIaCTHMBOCTI PEUOBUH 3aJI€KATh BiJ iIXHBOI
ximiumoi OymoBu. 3MiHa I1iel OyAOBU COPUUMNHSE 3MiHY BJIACTHBOCTEI, TOOTO
HOsBY iHIIIOI peuoBuHU. ByTan Ta is00yTaH MarOTh OGHAKOBUI AKiCHUH i Kib-
KicHUI CKJIa[g MOJIEKYJI, ajie Pi3HY XiMiuHy OyI0BY, TOMY Iie Pi3Hi peuoBUHU 3
pi3HUMU BJIAaCTUBOCTSIMMU.
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g nearany ckaany CsHi, MoskauBi Tpu BapianTu 6ymoBu, TOOTO TAKOMY
CKJIQIy BiAMIOBiaIOTh TPU Pi3Hi peUOBUHU.

Cknagitb CTPYKTYpPHi (hOpMy/iM TPbOX i30MepiB NeHTaHy, nam’siTalouu Npo YoTUPH-
BasieHTHicTb KapBoHy.

Cnoayku, wo marwms 00HAK08UIL cKAA0 MOLeKYL (00HAKOBL MONEKYNAPHI
Gdopmyau ), ane pisny 6ydosy, a momy i pi3ni 61acmueocmi, HA3UBANMb i30-
Mmepamu (Big rperl. i3oc — OTHAKOBUM i Mepoc — YacTUHa).

Mu posrigHyaIu IPUKIALU T. 3B. CMPYKMYPHOL i30Mmepil, 3yMOBJIEHOI Oy 10-
BOIO KapOOHOBOI'0O CKeJIeTa MOJIeKYyaIn. [CHYIOTh TaKOK 1HIII Buau isomepii.

dABumie idomepii cmocrepiraeTbed i cepeq HeopraHiuHUX CHOJYyK. Hampm-
KJaj, HaTpil miaHaT i HaTpifl pyapMiHAT MAOTh OMHAKOBUI XiMiUHMUH CKJIAM
NaOCN. IIpoTe mepima coosayka IIaBuThes 3a remnepatrypu 560 °C, a npyra —
BuOyxae Big HarpiBanudA. [I[puumHa BimfMiHHOCTEH TTOJSATae B TOMY, IO IIi pe-
YOBHWHU € i30MepaMu, aTOMHU B HUX CIIOJIYUEHi B Pi3HOMY IIOPAIKY, a caMe:

Na—O—C=N Na—O—N'=C"
Harpiit mianar Harpit pyabminar

Isomepid cranma mpoOHUM KaMeHeM Teopii XiMmiuHOI OymoBU Ta il TpiyMdom.
0. M. Byraepos mepen0aunB Ha OCHOBIL Teopii, 110 aaa cmoayku ckaany C.H;
MOJKJIMBI ABa idomepu, i cuHTe3yBaB HeBigoMuil HA TOI yac i3o0yTaH, 110, AK i
OUiKyBaJIoCd, BiIpi3HSABCA 3a BJIaCTUBOCTSIMH Big OyTamy.

MNpurapaiTe, sKi HAYKOBI BIAKPUTTS CNPUSAW yTBEPOXKEHHIO [epiofMuHOro 3aKoHy.

SHAYEHHS TEOPII XIMIYHOI BYIOBI. Ha ocHOBi Teopii ximiunoi 6y-
JIOBU OPTraHiYHMX PEUYOBUH 0yJI0 y3araJbHEeHO HAKOIIMUYEHNH HAYKOI0 (hakTuy-
HUM MaTepiaj opraniuHoi ximii, moscHeHO MpUUMHY idoMepii, mepeadaueHo i
Io0yTO HeBimoMi paHillle CIIOIyKH.

Teopia ximiuHoi OymoBU cmana iHCMPYMEHMOM BUBYCHHS OP2AHIYHUX
peuvosun.HaocHoBi 3akoHy ByTyiepoBa, TOOTO 3 ypaxyBaHHAM CKJIAAY, XiMiuHOT
OyIOBW, B3a€EMHOTO BILIMBY AaTOMIB y MOJIEKYJIi, BUSABUJIOCA MOMKJINBUM
nepenbavaTu XiMiuHY IOBeIZiHKY pPeUuoBMHU. | HaBmakKu — 3a XiMiuHUMUT
BJIACTMBOCTSAMU 3POOUTU BUCHOBOK IIpo OymoBy peuoBuHu. Ile O6yno cupasnai
PEBOJIIOIiIMHUM AJIA TOTOYACHOI HAYKH.

Or:xe, Teopia ximiunol OymoBU noziubuna yaeaeHHs IPO IPUPOLY opra-
HIYHUX PEUOBUH i cnpuana possumky opraniuynoi ximii.

3axkoHOMipHiCTH B3BaeMO3B’ABKY OYy/JOBM PEYOBUH Ta iX BJIACTUBOCTEH II0-
IINPIOETLCS He Jinine Ha Gismuni Ta ximiuHi BiIacTuBocTi, a i Ha Giosoriumi
GyHKII ux peuyoBuH. 1110 3aKOHOMiPHICTh ITOKJIAZEHO B OCHOBY CTBOPEHHSA
PEeYOBUH 3 HEOOXiZHMM KOMILJIEKCOM TeXHIUHHX, 0i0JIOTiUHMX Ta iHIIHX Xa-
PaKTepUCTHUK, HATTPUKJIAL OapBHUKIB, MoJiMepiB, JiKapchbKuX 3aco0iB TOIIO.

PO3BUTOK TEOPII XIMIYHOI BVYIOBI. BaXamBoio 0COOIMBiCcTIO
cupas/ii HAyKOBOI Teopii € Te, 1110 118 (hopMa 3HAHBb MOYKEe PO3BUBATUCA PA30M 3
HayKoro. [Iloxo Teopii xiMmiuHOI Oy/10BU OPraHiYHUX CIIOJYK, TO ii cIpaBeaIn-
BiCTBH TOBEAEHO MONAJIBIIIUNM POBBUTKOM HAYKU.

¥V 70-x porax XIX cr. B opranHiuHiil ximil BUuABMIN AeAKi BUNAIKM i30-
Mepii, 1110 iX He MosKHA 0YJIO MMOACHUTH JIMIIIE Pi3HOI0 XiMiuHOI0 OyI0BOIO pe-
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yoBUH. [loACHUTHU ABUIIlEe — 03HAYAE BCTAHOBUTHU HMOT0 MPpUUYNHY. JacoMm 1e
MOJKHA 3pOOUTH, KOPUCTYIOUNCH HAABHUMU TEOPETUUYHUMU 3HAHHAMU, ajie
iHOMi IMMX 3HAHb BUABJISIETHCA HEZOCTATHLO, IIOCTAE IMOTPeba IX PO3BUTKY,
IOIIOBHEHH:A, a TO I 3aMiHU HOBUMU. BUSABIIeHHS HOBUX BUHOAAKiB idomepii
CIIOHYKAaJI0O BUEHNX BUCYHYTHU TiIIOTE3y IIPOCTOPOBOI OYIZOBU MOJIEKYJI opra-
HIiYHUX CIOJNYK. [lomansIini gocirig:KeHHA MiATBepAUIN CIIPaBedJINBiCTD I[iel
rimoresu: 3’sACyBaJjoCs, 1[0 MOJIEKYJI HEILJIOCKi, 1[0 aTOMY MeBHUM YMHOM
Opi€eHTOBaHI B TPUBUMiPHOMY IIPOCTOPI I 1110 BJIACTHUBOCTI PEUOBUH 3aJIeKaTh
Bix 1iei opienTarnii. Tax BUHUKJINM BUEHHS IIPO IIPOCTOPOBY OYIOBY MOJIEKYJI
i HOBa raJyiy3b XiMiuHOI HAyKU — cTepeoximid (Big rperr. cmepeoc — mMpocTo-
poBUii).

Ha mouatky XX cT. Ha I'PYHTI HAWHOBIIINX Ha TOI Yac JOCATHEHbL (Pisu-
KU OyJIO POBKPUTO €JIEKTPOHHY IIPUPOAY XimMiuHux 3B’sa3KiB. Ximiuma Oymo-
Ba, CTPYKTYPHI (QOPMYyJIU PeUOBUH HATIOBHUJINCS JIEKTPOHHUM 3MiCTOM, 0YJI0
3’SICOBAHO €JIeKTPOHHY CYTHICTh B3A€MHOTO BILJIMBY ATOMiB Y MOJIEeKYyJIax.

Po3BUTOK HayKM POIIIUPUB TOHATTA «OyAOBa OPTaHIiUYHUX PEUYOBUH>».
Sxiro panimre posraamanu auiiie XiMiuHy OyZ0BY, TO HUHI OYIOBY PEUOBUH
pOBTIAMAIOTh Y €0HOCMI XiMiLHOL, NPOCMOPO8Oi ma eaeKkmpoHHoL 0ydosu. Y
3B’A3KY 3 IIUM OCHOBHE ITOJIOKEHHS Teopii OyJoBU OPraHiuHUX CIOJIYK OYJIO
YTOUYHEHO:

¢hisuuHi i XiMiuHi BJaCTUBOCTI OPraHiYHNX PEUOBUH BU3HAYAIOTHCH CKJIA-
JIOM, XiMiYHOI0, IIPOCTOPOBOIO TA €JIEKTPOHHOIO OYTOBOIO IXHIX MOJIEKY.I.

Knacuuna Teopia ximiunoi 6y0BU — JIUIlle eTall y PO3SBUTKY TEOPETUU-
HUX TOTAAAIB. BoHa yBifitia 1o cKJIaay cydacHoi Teopii Oy0BU opraHiuHuX
cuoayk. IIlo6 cxapakTepusyBaTu peuoBUHY 3TiZHO i3 Ili€eio Teopieio, Tpebda
BKasaTu AKiCHUM 1 KiTbKiCHUY CKJIAJ, IOPAIOK CIOJYyUYeHHS aTOMiB y MoJIe-
KyJi, IpocTOpPOBY (hopMy i pOo3Mipu MOJIeKYJI, B3A€EMO/iI0 eJIEKTPOHIB y MO-
JEeRyJIi.

C? 3ABOAHHA AJ1A CAMOKOHTPOJTIO

1. [a¥ite o3HaueHHs i3omepis.

2. Y yomy nonsra€ npuyuHa isomepii?

3. Y akux Hanpsamax po3suBanacs Teopia XimiyHoi 6y1os1?

4. {kiacnekTv 6ya0BM BUBUAE CyyacHa Teopis ByA0BK opraHiuHux cnonyk?

5. CdpopmynioiiTe OCHOBHE MOMOXKEHHS Teopii ByA0BM OpPraHiYHWX CAOAYK Yy CydacHOMY
TPaKTyBaHHi.

6. CxapakTepu3syiTe 3HaueHHs Teopil XiMiuHOT OyLOBU OpPraHiuHUX COJyK.

JoaaTtKkoBi 3aBOAHHS

1. Yu mMOXKHa CTBEpLKYBATH, LLO OpraHiyHa XiMisi HAIEXKHUTb JO MOJIOAMUX HayK MOPIBHSHO 3:
acTpoHoOMi€l0; 6OTaHIKOI0; IHDOPMATUKOIO; FrEHETUKOIO?

fAki HoBi HaykoBi ipei 3anponoHysas O. M. Bytnepos?

Ak Teopis ximMiuHOI By 10BU BN/IMHYNA HA PO3BUTOK OPraHivyHoi Ximii?

HasBiTb cninbHi Ta BiAMiHHI O3HaKM i3oMepiB.

SKui 3MicT BKNaaae cyyacHa HayKa B NOHATTA «Byf0Ba PeHOBUHU» ?

Yu «npautoe» 3akoH Bytneposa ans HeopraHiuHWx cnonyk? Haeeaitb npuknagu.

U RAWN
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(‘BucHosKn )

TepMiH «opraHivyHa Ximis» 3anponoHyBaB LUBEACLKNA y4eHnn 9. Bepueniyc.

Ha noyatky XIX CT. B opraHiyHin Ximii naHyBana BiTanictmiHa Teopis.
CeuoBMHa — MepLUa CUHTE30BaHa OpraHivyHa crnoJsyka.

[NepLui cMHTE3M OpraHiYHUX PEYOBUH CMPUANU PO3BUTKY CUHTETUYHOI OPraHi4yHOol

XimiT.

e O. M. bytnepoB 3anpoBaayvB Yy HayKy MOHATTS NPO XiMiYHy OyOOBY i B3AEMHUM
BMJIMB aTOMIB Y MOJIEKY/i, BASBUB 3a/1€XXHICTb BNACTUBOCTEN OPraHiyHnUX PE4OBUH
Bif, cknany i XimiyHOT 6ya0BU iXHIX MONekyn.

e XimMi4yHy 6ya0BY PEHOBMH MOXHA HA04YHO BiATBOPUTU 32 AONOMOIO0 CTPYKTYPHUX
dopmyn.

e 3rigHo i3 Teopieo OyA0OBM KOXHA PEYOBMHA MAE BRACTMBY TiflbKM i XiMIYHY
O6ynosy.

e CyvacHa Teopis 6yA0BM OpraHiyHMX PEYOBUH PO3rNsAae XiMidyHy, MPOCTOPOBY Ta

€NeKTPOHHY Oy0BY B EOHOCTI.

§ 4. BUBELEHHA MOJIEKYJIAPHOI ®OPMYJIU
PEYOBUHMU

Y 7 Kjgaci BM HABUMJINCSA OOYMCJIIOBATH MAaCOBI YACTKU €JIEMEHTIB ¥
peuoBmHI 3a 11 MojeRyaApHOIO hopmysoro. CiBBigHOIIEHHS MiK BiTHOCHOIO
aTOMHOIO MAacol0 eJeMeHTa Ta BiJHOCHOIO MOJIEKYJIIPHOIO MAacOI0 CIIOJYKU
BUPAKAETHCA (HOPMYJIOIO:

A.(eremenra)n
W(enemenra) = ——— , 1)
M (peuoBuUHM)
e n — KiJbKicTh aTOMIB ejieMeHTAa.

Moske craBuTHCA I 00epHeHA 3a7ada: 00UMCIUTH KiJbKiCTh aTOMIB KOXK-
HOT'0 eJIEMeHTAa B MOJIEKYJIi, TOOTO BUBECTHU MOJIEKYJIAPHY (hOPMYJIy PEUOBUHU
3a BimomuMm ymicTom eaemeHTiB. Tomi

W (enementa) M (peuoBUHN)

. (2)
A.(enemenTa)

BigHOoCHY MOJEKyJIApHY Macy rasyBaToi PeUOBMHM MOXKHA OOUMCJIVITH,
3HAIOUM i1 BiIHOCHY I'yCTUHY 3a iHIITUM ra3oM, HAalIPUKJIa] KMCHEM, BOJJHEM YU
noBiTpAM. BigHOoCHA Ir'ycTHHA BU3HAYAETHCS AK YacTKAa BiJ JijeHHS BiTHOCHOL
MOJIEKYJIAPHOI Macu raly Ha BiTHOCHY MOJIEKYJIAPHY Macy BiIlIOBiAHO KUCHIO,
BOJIHIO YU ITOBIiTPSA:

M ,(pe4oBMHN) M (peuoBUHN) M (peuoBUHN)

Do,=————; Dyy=————"3 D= —————. (3
Oz 32 H 2 29 3)
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3Bigcu MoKHA OOUUCIUTH IITYKAHy BiTHOCHY MOJIEKYJIAPHY Macy rasy:

M (peuyoBunnu) = 2Dy, = 32Do, = 29D,,,. (4)

3amaua 1. Busnaure MOJIEKYJIAPHY (POPMYJy ra3yBaTOro BYIJIEBOLHIO,
axuit mictuth 80 % Kapbony. BimHocHa rycTmHa BYTJIEBOAHIO 3a BOJAHEM
CTaHOBUTH 15.

I cmoci6. Hacammepen BU3HAUMMO BiJHOCHY MOJIEKYJIAPHY Macy
BYTJIEBOIHIO 3a (hOpMYJIoio (4):

M,=2 - 15=30.

3a ¢opmysoo (2) BusHauumMO KiabkicTh aTromiB Kap6omy it I'igpore-
Hy. OCKiJIbKU CIIOJIYyKa — BYIJIEBOJAEHb, TO uacTKa I['igporeHy CTaHOBUTH:

100 % —80 % =20 % .

©) 0,8-30 9 (H) 0,230
nC)y=——-=2; n =—=
12

Otmixe, B MOJIEKYJIi BYIJIEBOAHIO Ha nBa aToMu KapOoHY mpumajae IIicTh
aromiB Iigporemy. ®@opmyina ByrieBoguio — C,Hg, BimHOCHA MOJIEKYJIApHA
maca — 30.

BigmoBinas: dopmyrna ByrieBogao — CyHg.

II conoci6. ITpunycTumo, 1110 B MOJIEKYJIi BYTJIEBOIHIO MiCTUTBCS X aTO-
miB Kap6ony Ta y aromis I'inporeny. Maca x aromi Kap6ony cranoBuTs 12x,
a y aromis I'inporeny — 1y. Macu Kap6owny i I'igporeny BigHOCATHCA MiXK CO-
6010, ak 80 : 20.

80 20
12x: y =80:20; x:y=—:1—; x:y =6,6:20.
12 1

Ilepexogsaum n0 MiJINX YKcCes, JiJIMMO OOUIBA UJIEHHN BiTHOIICHHS HA Hal-
MEHINUH i3 HUX:

x > y=1:3.

Or:ke, B MOJIEKYJi BYTJIEBOMHIO Ha oaWH aToM KapOoHy mpumagae Tpu
aromu Iigporeny; Tak 3Bama Haiimpoctimia gopmyaa cmonyku — CHs. II1o6
BUBHAUUTHU CIPABKHIO MOJEKYJIAPHY (OPMYay, Tpeba BUBHAUUTHU BiTHOCHY
MOJIEKYJISPHY Macy CHOJIYKU 3a (hopmyoio (4):

M,=2-15=30.

Ockinbxu M, (CH;3) = 15, To Halinmpocriiry ¢opmyay Tpeda IogBOITH: IITy-
kKaHa opmyaa ByrieBogao — C,Hg.

MosekyasapHy QOPMYJIy PEUYOBUHU MOKHA BCTAHOBUTHU 34 Macoio, 00’ eMoM
a00 KiJbKiCTIO peUOBUHU peareHTiB a00 MPOAYKTIB peakIiii.

3amaua 2. Y pesyabTaTi ciaaioBaHHA radyBaToi peuoBuHYT 00’ eMom 112 Mo
Io0yTo ByrJieKucanii ras 06’emom 448 i i Bomy macoro 0, 45 r. I'yecrunHa rasy
3a BOJHEM CTaHOBUTH 29. BusHauTe MoOJIeKyIIPHY (GOPMYJIY rasy.

Busraumumo BifHOCHY MOJIeKYyAsApHY Macy (M) HeBiOMOI peUYOBUHU:

M,=2-29=58.



17

IIponykTu peaxiiii ropinHa MicTATL Tpu edeMeHTu: Kap6on, igporen i
Oxcuren. Ckiyazn HeBifloMOl pe4oBMHYU MOXKHA To3HauuTH, Ak C,H, a6o C,H,0.,
ocKinmbku OKCUTeH MOJKe IIOTPAIIUTH A0 CKJIAAY MPOAYKTiB 3TOPSAHHA 3 KUCHIO.
Yepes Te mepenycim Tpeda BUBHAUYUTH, YU MicTUThCcA OKCUTEH y CKJIaIi HeBi-
JTOMOTO Tasy.

dxrro ras macoio 58 r 3atimae 06’em 22 400 M, To maca 112 mu rasy cra-
HOBUTB:

58 r-112 man
M=——#/—/—/=0,29r.
22400 v

Busunauunmo smict Kap6ony i Iizporeny B HeBimoMmili peuoBuHi. MoJb Byr-
aexucyoro rasy (22 400 ma) mictuts 12 r Kapbony, a mosb Boau (18 r) micTuth
2 rligporeny, Toxi B 448 M1 ByrJekucjaoro rasdy micrurbea Kapbony:

12r-448 M
—=0,24 1 (C),
22 400 mn
aB 0, 45 r Bogu micTuthea I'igporeny:
2r-0,45r
—=0,05r (H).
18r

Maca Kapb6owny i I'igporeny pasom cranoButbh 0,24 r + 0,05 r = 0,29 r, ax

i 6yso BusHaueno Buire. OTike, y cKJaai HeBigomoro rasdy Hemae OKcureny,
dopmyna rasy C.H,. S8naiinemo crniBBigHOIIIEeHHA X 1 Y:

0,24 0,05

XxXiy=——:
v 12 1

=0,02:0,05=1:2,6=2:5=4:10.

dopwmyaa meBigzomoro rasy — C4Hp.

§ 5. KAPBOH-KAPBOHOBI 3B'A3KU
B MOJIEKYNIAX OPTAHIYHUX CNOJIYK.
KNTACUDIKALIA OPTAHIYHUX CMONYK

Bu B:ke 3HaeTe, 1110 B MOJIEKYJIaX OPTaHIYHUX PeUYOBUH Mixk aromamu Kap-
00HY MOJKYTH BCTAHOBJIIOBATHCH IIPOCTi ¥ KpaTHi 3B’ a3Ku. KopoTKo Haramae-
MO TIPO IIe.

ITPOCTUN C—C-3B’A30K. Mosekya Mmerany CH, yTBOpIOEThCS 3a LOIIO-
MOTOI0 YOTHMPHOX KOBAJIEHTHUX 3B’ A3KiB Mixk aromamu Kap6ory ta I'igporeny.
I1i sB’a3Ku; cupsamoBaHi y mpoctopi mix Kyramu 109,5° (TteTpaenpuusi KyTum)
(mau. 3).

Taka OymoBa MOJIEKYJIM MEeTaHY 3yMOBJI€HA €JIeKTPOHHOIO Oy/I0BOIO aToMa
Kap6ony. IIpuragaemo iioro eJeKTPOHHY KOHQIrypailiro B OCHOBHOMY i 30y-
JPKeHoMY cTaHax (mau. 4).

¥V pesysbTaTi mepeMillieHHsI OJHOTO 2S-eJIeKTPOHA Ha BiIbHY 2p-opbiTanb
arom KapOoHy Mae 4oTHpPH HecIllapeHi eJIeKTPOHU, III0 MOKYTh YTBOPIOBATHU
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Terpaenp A=B=C=D=109,5°

Man. 3. TeTpaegpuruHa 6yaosa MONEKYIM MeTaHy

2T T
15" &5 | 1s° 23] i
@pxpy P: [pxpy p:

OcHOBHU cTan 30ymsKeHnl cTaH

Man. 4. EnektpoHHa KoHirypauis atoma KapboHy

YOTHUPU KOBaJEeHTHI 3B’ s13Ku. TeTpaeapuuumii HAIIPAMOK II1X 3B’ sI3KiB 3a0e3-
Imevye MaKCUMaJIbHe ITIePeKPUBaHHA eJIeKTPOHiB aTroma Kapbony 3 e1eKTpoHa-
MU 4YOTHUPHOX aToMiB 'igporeHny B MOJIEKYJIi METaHY.

Mogesi MoseKkyin MeTaHy HaBeIeHo Ha MaJ. b i 6.

Mpurapaiite, aKi icHyloTb BUAU MoAenel Monekyn. SKi 3 HUX BinbLue BignoBigaloTh
peanbHWM Mosekynam?

PosrnsHbTe KynectepskHeBy (a) w macwtabHy (6) Mopeni MONeKyniu MeTaHy
(man. 5). MNopiBHsilTe X 3 KOMN'tOTepHOIO Mogento (Man. 6).

3anuwiTb eN1eKTPOHHY M CTPYKTYPHY (pOPMYIU METaHY.

Y moaexyui erany CoHg Kosken atrom Kapbony Bigmae y ciijibHe KOPUCTY-
BaHHSA 10 OJHOMY €JIeKTPOHY, YTBOPIOIOYM KOBAJEHTHUN 3B’A30K. IHII Tpu
eJeKTPOHU KOKHOTO aromMa KapOomy 0epyTh y4acTb B YTBOPEHHI 3B’sA3KiB 3
aromamu [igporery. Mogesi MoeKy/iu eTaHy HaBelIeHO Ha MaJ. 7.

3anuLiTb eNEKTPOHHY M CTPYKTYPHY (DOPMY/IH eTaHy.

Man. 5. KynectepskHeBa (a)  macwitabHa (6) Man. 6. Komn’toTepHa mogenb
MOZE/i MOJIEKYJIU MeTaHy MOJIEKY/IM METaHy



TIOABIMHUN C=C-3B’S30K. ¥V MosekyIi eTeHy
C;H, mixk atomamu Kap6oHYy yTBOPIOETHCA TOABiHHMII
3B’SI30K 3aBAAKHU YCYCIIIJIbHEHHIO YOTUPHOX eJIeKTPOHIB,
TOOTO YTBOPIOIOTLCS [IBi €JIeKTPOHHI mapu (1Ba 3B’ A3KH’).
ITo gBa enekTpoHU, 110 3aMUINNINCA B aTroMiB Kapbony,
YTBOPIOIOTH 3B’A3KHU 3 eJIeKTpoHamu atoMmiB Iimporeny.
Mogens MmoJiekysiu eTeHy HaBemeHo Ha maJ. 11 (c. 30).

3anuwiTb eN1eKTPOHHY W CTPYKTYPHY C(DOPMY/IN ETEHY.

IIOTPIMHUN C=C-3B’SIB0K. ¥V MoJseKyJi eTHHY
C;H; atomu Kap60HY BUKOPUCTOBYIOTH II0 TPU €JI€KTPOHUT 0
IS YTBOPEHHSA TPBbOX CINJIBHUX €JeKTPOHHUX Iap Man. 7.
(moTpifiHoro 3B’A3KYy) i IO OZHOMY eJIeKTpoHy — mua  KynecrepxHesa (q)
VTBOPeHHs 3B A3Ky 3 aromamu ligporemy. Mogeus % macwratra (6)

Mozeni MoneKyu
MOJIEKYJIU eTUHY HaBeaeHo Ha Maj.13 (c. 34). A etany Y

3anuLlitb €1IEKTPOHHY M CTPYKTYPHY (DOPMYJIH ETHHY.

KIIACUDIKAIIIA OPTAHIYHMNX CIIOJIVE. 3 MeToio yIOpAIKYyBaH-
HS 3HAHDb PO BeJINUYE3HY KiJIbKiCcTh PisHUX 00’€KTiB, 1110 iX BUBYA€E HayKa, IIi
00’eKTH KJacu(piKyoTh 3a MeBHUMU O3HaKamMu. Bam Bigoma kjaacudikaiiia
HEOPTaHIYHVMX PEUYOBUH HA OKCUAU, KUCJIOTH, OCHOBHU, COJIi, AKA I'PYHTYETHCA
Ha XiMiYHOMY CKJIAAi ITUX CIOJYK.

KrnacupikaniianmMm o3HaKaMu OPTAaHIYHUX CIIOJYK € OyJoBa KapOOHO-
BOTO JIQHITIOTA 1 HAABHICTh MEBHUX TPy aTOMiB, II0 BU3HAYAIOTHh (PYHKITI]
pPEeUoBUH, — T. 3B. ()YHKIiOHAJIBHUX TPYyI. IX IIle HA3MBAIOTH XapaKTepHu-
CTHYHUMMU I'pynamu. ¥ 9 Kjaci Bu BUBUAIU JeAKi HaliBaKJIUBiNIi opramiumi
PEeYOBUHU, A0 CKJIAAY MOJEKYJ AKUX BXOAATH TaKi (PyHKIioHaJBLHI rpynu,
AK TiIpoKCcUJIbHA, KapOOKCHUJIbHA, aMiHOrpyIa i AKi HaJeKaThb, BiAmmoBigHO,
IO CIIMPTiB, KAPOOHOBUX KMCJIOT, aMiHOKMCJIOT. 3a CKJIag0oM i PyHKIiOHAIb-
HUMU (XapaKTepUCTUYHNMH) I'PyNaMy OPraHiuHi peYOBUHMU MOKHA 3TPYIIY-
BaTU TaK:

OPT'AHIYHI CIIOJIYKHA
. OxcureHoBMicHi . ..
ByraesogHi HitporenoBmicHi
CITOJLYKH
(ankanwu, CIIOJIYKH
(cuuptu, henosn, .
IIUKJIOAJIKAaHN, it (aminm,
. aJbaerigu, .
aJKeHu, aJIKiH’, . aMiHOKMCJIOTH,
KapOOHOBI KMCJIOTH, .
apeHn) 0iTK M)

ecTepu, BYTJIEBON)
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ByrieBonni eTaH, eTeH, eTUH BU PO3Pi3HANU 3a HAABHICTIO B IXHiX MOJIEKY-
JIaX IPOCTOTO UM KPaTHOTo 3B’ 3Ky Misk aromamu Kapoony. Cam KapOoHOBUI
JIAHITIOT MOKe OyTHU HPAMUM, PO3TATYKEHUM a00 IuKIiuHoi hopmu. Posris-
HeMO KJacu(dikallito ByrJaeBOIHIB 3a ITUMU O3HAKAMIU.

Kaacudikamis ByraeBogHis

Byraesogni

Anurmiuni (adidaTrumi)

Hacuueni Henacuueni
Anxannu Ankenn Ankianm
CnHZn +2 CnHZn CnHZn =%
i
H—C—H H\ /H
C=C H—C=C—H
H \H
Meran Eren Erun

HMuxraiuai
HMurnoankaunm Apomaruuni
CnHZn (apeHH) CnHZn -6
H H CH
Z
|| HC CH
R L
HC H
H—clr—?—H SoE
H H
IMuxnobyTan Bensen

Bigmomi Bam MeTaH i 10ro roMoJIOT HAJIEXKATh 10 HACHUYEHNX BYIJVIEBOIHIB
(3a Mi’KHapOIHOIO HA3BOIO — aJIKaHiB), eTujeH (eTeH) — M0 aJKeHiB, aleTu-
JeH (eTuH) — 10 aJKiHiB. I3 pisHuMU rpynamMu ByTrJIeBOIHIB B 03HAIOMUTECS

B HACTYIIHOMY PO3JiJIi.

C? 3ABOAHHA OJ1A CAMOKOHTPOJIIO

1. TlosCHITb BiAMIHHICTb MiX OCHOBHUM i 36ya>KeHUM cTaHamu atoma KapboHry.

2. Ski 38’a3KuM yTBOPIOIOTbCA MiXK aTomamu KapboHry? Hasegitb npuknagu

3. Haeegitb npuknagu (popmynu, Ha3BW) BiJOMUX BaM OKCUIEHO- W HiTPOreHOBMICHWX

OpraHiYHUX PEUYOBHH.

4. Hasegitb npuMKnagu opraHiyHUX PEYOBUH 3 MOHHWUM 3B’A3KOM.

5. ToscHiTb, sK 3MiHIOIOTbCS 3B’A3KM Mixk atomamu KapboHy B npoueci nonimepusauii
€THUHY 3 YTBOPEHHSAM NoJieTUeHy.



BYTAEBOAHI

HanpukiHLi BUB4€HHSI TEMU BU 3MOXETE!

() Ha3BaTtu BYINIEBOAHI 3a NpasuiaMmm HOMeEHKNaTypu;

O cknactm dopmMynm BYMNIEBOAHIB 3a iXHiMM HasBamMum Ta Ha3BuW — 3a
dopmynamu;

O cknact GopMynu CTPYKTYPHUX i30MEPIB;

O onucatn di3nyHi BNaCTUBOCTI CMOYK;

O NOSAACHUTU peakLiriHy 30aTHICTb BYIMEBOAHIB; 3anvcaTy PIBHAHHS peakLil
OKWCHEHHS, 3aMiLLleHHs, MPUELHAHHSA, PO3Knaay, isoMepu3sadii;

© po3NOoBICTM NPO 3aCTOCYBAHHS BYINIEBOAHIB;

O 3acBOITU TEPMIHW: ajlkaHW, aJlkeHu, asikiHu, apeHu, HOMeHKarypa, asikisb-
HUVI 3aMICHUIK, r1ip0J1i3, KPEKIHT .

8§ 6. AJIKAHM

CHJIAL MOJIERY JI. IlpurazaiiTe BUuBUeHe B Kypci ximii 9 kyiacy i gatite
BiATIOBifi Ha samuTaHHSI.

© Ulo trake romonoru?

flka 3arasnbHa chopmyna roMosiorie MeTaHy?

MpuraparTe Ha3BW NepLLMX AECATU TOMOJIOTNB MeTaHy, HaBeAiTb iXHi MOJIeKYNAPHI

dopmynu.

) Cknapitb CTPYKTYPHI hOPMY/H BYrNIEBOAHIB, LLO MICTATb TPH, YOTUPH, N'ATb aTo-
mis KapboHy, nam’aTaloumn npo Horo YoTUPHUBANEHTHICTb.

Bawm yrxe Bizomo, 1110 TOMOJIOTH MeTaHy HajeXaTh 0 HACUYeHUX 6Yyze-
600Hi6 (napaginie); MikHaAPOJHA HA3Ba — AAKAHU. 3arajbHa (opMyJIa aj-
KaHiB — CnHzn + 20

0 Cknagitb chopMyy asikaHy, MosieKyna skoro Mictutb 15 atomis KapboHy (neHtagekan).

HasBu nepiimx 4oTUPHOX aJKaHIB CKJIAJIUCS iCTOPUYHO, a NOLUHANYU 3
newmawy, ymeopeHi 6i0 HA38 zpeybKuUX ab0 JAMUHCLKUX YUCAI8HUKI8 Joda-
sannam cypikca -an (tabdba. 1 Ha c. 22).
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Taonuma 1
XapaKTepUCTUKHU AJTKAHIB

dopmyaa Temmnepatypa, ‘C

T'ycTtuna,
R MOJIEKY- CKOpOYeHa njaaB- ’ r/em’
JApHA CTPYKTypHA JeHHs FOMITLRS

Meran CH, -182,5 —162
Eran C.Hg CH;—CH; —183 -89
IIpoman C;Hj CH;—CH,—CH; —188 —42
Byran C.Hio CH;—(CH,),—CH; —138 -0,5
Ilenran C;Hi, CH;—(CH,);—CH; -130 36 0,63
Texcan  CsHiy CH;—(CH,),—CH; -95 69 0,66
Tenramn  C;Hs CH;—(CH,);—CH; -91 98 0,68
OxTan CsHis CH;—(CH,)s—CH; =57 126 0,70
Homar  CyHy CH;—(CH,),—CH; -54 151 0,72
Hexan C1oHae CH;—(CH,);—CH; =30 174 0,73

ISBOMEPIS. HacuueHUM BYTJIEBOAHAM BJIACTUBA CMPYKMYPHA i30mepis,
IIT0 3yMOBJIEHA Pi3HOIO MOCJIiJOBHICTIO CIIOJTYUeHHS aTOMiB Y MOJIeKYJIi (Ximiu-
HOI0 OymoBoio). Hampukiaz, y MOJIEKYJIi TEHTaHYy aTOMU MOYKYTb CIIOJYUYaTH-
¢4 TpboMa criocobamMu, ToOTO IeHTaH Ma€e Tpu isomepu (Mai. 8).

1 2 3 4 5 1 2 3 4 CH;
CH;—CH,—CH,—CH,—CH;  CH,—CH—CH,—CH;, 12 3
| H;C—C—CH;
CH, |
CH;
ITenran 2-MeTunbyran 2,2-[IluMeTu/IIpoIan
tm = 36 °C tm = 28 °C teun =10 °C

Man. 8. CtpykTypHi hopMynu U Moaeni MosieKy s i3oMepiB NeHTaHy
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Man. 9. CxemartnuHa 6ynoBa MONeKy s i30Mepis OKTaHy
3BepHIiTH yBary, 1o B MOJIEKYJIaX i3oMepiB 30epiraroThbca BaJeHTHI KyTu

109,5° i mom:xuua 38’a3kiB C—C 0,154 M. 3aBOsSKM TeTpaeApUYHIN HATIPAM-
JIeHOCTi 3B’ sI3KiB JaHIior aromiB Kapbony HabyBae 3uraaromnoaiouoi 0ymoBu.

Ha man. 9 306paxkeHo cxemu «ckenetiB» i3omepis okTaHy CgHis. Cknapitbe 3a
LMMK CXEMaMH CTPYKTYPHI hopMy .

HOMEHKJIATYVPA. KosXHa HayKa CTBOPIOE W BUKOPUCTOBYE BJIACHY
MOBY, ITIO CKJIQJIAETHCA 3i CIleliaTIbHUX TEPMiHIB, CUMBOJIIB, (hopMyI i TpaBma
ix dacrocyBaHHA. CHUMBOJIM 1 Ha3BU XiMiUHUX eJeMeHTiB, XiMmiuHi (opmysin,
xXiMmiuHi piBHAHHSA, HA3BU CIIOJYK, Pi3Hi iHIIi XiMiuHi TepMiHM — yce 1ie B cy-
KYIHOCTI CTAHOBUTH XiMiuHy MOBY. B Ximii ocoO01mBe 3HaUeHHA MAaIOTh BJIACHI
Ha3BU CIOJYK, 3aBAAKN AKUM IX MOKHA BiAPi3HUTU OJHY BiJl OHOI, Ta IpaBuU-
Jla yTBOPEHHS IIUX Ha3B, TOOTO HOMEHKJIATypa.

IcTopuuno ckiasocd, 1o AJA 6araTboxX OPraHiUYHUX CIIOJYK BUKOPUCTO-
BYIOTHb TpaaulliiiHi, T. 3B. mpusgianvHi Has3Bu (Bin jart. trivialis — 3Buuaii-
HUM, OyIeHHU), AKiI He miAaaraoTh KOAHUM HOpaBUJaM i AKi MOMKHA JIUIIIe
samam’aratu. HaykoBi (cucmemamuuni) Ha3BU OPraHivYHUX PEUYOBUH, IO €
3pOo3yMiJuMu I BCix XiMiKiB cBiTY, CKJIaZa0ThCA 3a IIpaBUIaMu, PO3Po0b.JIe-
HUMHY MiKHApPOLHOIO HAYKOBOIO CIiJILHOTOIO, i BiZoOpakaoTsh XiMiuHny Oy 10BY
PEeYOBUH.

3 HazBaMU aJIKaHIB HOPMAJLbHOL (HEPO3TANYKeHO1) OyZI0BU BU BiKe O3HA-
omyeHi, ix Tpeba samam’aratu. 11i HasBu 6epyTh 3a OCHOBY CUCTEMATUYHUX
Ha3B aJIKaHiB po3rayy;KeHoi O0yJoBU, 3a3HaUalOUYM MiCIle Ta Ha3BY I'PYI aTo-
MiB, IO CTaHOBJATE Bigranys:keHusa. Taki rpynu aToMiB Ha3UBAIOTh AJKIAbHU-
MU 3AMICHUKAMU.

Ha3zBu asKinbHUX 3aMiCHUKIB ymeopowmbv 3amiHoi0 cy@irkca -an Yy Ha36i
ankauie Ha cygikce -un (-in) (ankan — anking). 3arasbHa GopmyJia OJHOBA-
JeHTHUX adkiabHux 3aMmicHuKiB C,Hs, ;. [IpuKIagym HaipocTiluX 3 HUX HAa-
BeJleHOo B Tabsumi 2 Ha c. 24.

106 ckracmu HA38Y ALKAHY PO32anyixerol 6ydosu, mpeba.:

® gu3HaAUUMU 20J108HUTL ( Halldosw Uil ) 1aHy0z amomie Kapborny;

® nporymepysamu ix, NOLUHAIOUU 6i0 HAUOAUNM U020 GidzanyxceHHa (aa-
KiJIbH020 3AMICHUKQA );

e nneped HA38010 CNOLYKU UUPPAMU 8KA3AMU MiCUSL ALKIAbHUX 3AMICHUKIE
i ix Ha3eu 8 abemK080MY NOPAOKY.
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3a HaseHOCMI 00HAKOBUX 3AMICHUKIB YIUBAIOMb MHOMUHHI npeikcu
du-, mpu-, mempa-.
Tabauma 2
AJnkaHu Ta aJKiTBbHI 3aMiCHUKHN

Anrkan Angin
CnHz,L +2 CnH2n +1
dopmyna Hassa Dopmyna Hassa
CH, Merau CH;— MeTun
C,Hs Eran C.H;— Ernn
CH3—CH3 CH3_CH2_
CsHg ITponman CsH,— IIpomin
CHg_CHg_CHg CH3_CH2_CH2_
CH;
CH.,
1 2 3 4 5

Comoayka, d¢opmyna saxkoi CH;—CH—CH—CH,—CH;, w©HasuBaeTbcAa
|
CH;
3-eTnJI-2-MeTUJIIIeHTaHOM.

DISUYHI BJIACTUBOCTI. 3BepHYBIIHUCH A0 HaBegeHux y Tabauii 1 ¢i-
3UYHMNX KOHCTAHT aJIKaHiB, MOKHA IIOMIiTUTH, 1110 3i 30iIbIIIeHHIM KiJIBKOCTL
aromiB KapOoHy B MOJIEKYJIi 3pOCTaOTh TeMIEepPaTypPHU ILJIaBJIeHHS i KUIiHHSA
nux pedoBuH. [lepIiri 4oTUPU PEeUYOBUHU 3a CTAHAAPTHUX yMOB — rasu. Jlaui
UayTh piguHM, a mounHaoouYu 3 ByrieBogHio ckiaany CigHsg (y Tabauri He ma-
BeIeHO) — TBepJi peuoBUHU. Bij IeHTaHy B KOKHOT'O HACTYIIHOTO UJIeHa PALY
TeMIepaTypu Kuirinus 3pocraoTs Ha 20—30 °C.

I'ycTmHa HacUUYeHUX BYTJIEBOAHIB 301JIBITYETHCS 3i 301IBITTEHHAM PO3MipiB
MOJIEKYJI, IPOTE BCi BOHMU JIETTIIi 3a BOAY.

IIpoman i 6yTaH JIeTKO CKPAILJIIOIOTHCSA 3a IIiIBUIIEHOTO TUCKY .

AJIKaHN — HemoJIIPHiI abo cJaa0KOMOJISIPHI CIIONYKH, IIPAaKTUUYHO HEpO3-
YMHHI Y BOJi, AKAa € IIOJIIPHOIO CIOJYKOIO.

Tasysari i1 TBepai alKaHU He MalOThL 3amnaxy, a piaki (ckaagy Cs—C,;) ma-
OTh XapaKTePHUN 3amax OeH3UHY.

IIpupomumii ras, 110 HAAXOAUTH Y Ta30Bi Maricrpai, Mae, AK BU 3HAETe,
HeNPUEMHUH 3amax. BiH cuprnYMHEHUN HaBMUCHUM JO0ABISAHHAM CIIEIiajb-
HUX PEYOBUH — MepPKAaNTaHiB.

3 AKOIO MeTOI0, Ha Bally AyMKY, 10OaBAAOTb Li peYOBUHU?

XIMIYHI BJIACTUBOCTI. 3a 3BuuaitHUX yYMOB aJIKaHU XiMi4HO iHepT-
Hi, He BBAEMOJIIOTH 3 KUCJIOTAMU, JYyTaMH, 3 TAKUM CUJIbHUM OKHUCHUKOM, SIK
KaJifi mepmaHraHar. ¥ IIbOMY MOKHA IIepeKOHATUCS Ha MOCTiAi, Airoum Ha
pisHi HacuueHi ByIJIeBOAHI pO3UMHAMY HA3BaHUX PEUOBUH. SIKIIO MeTaH IIpo-
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IyCcKaTU KPidh PO3UMH KaJiii mepMaHranaTty (iojieToBoro KoJabopy, TO HOT0
3a0apBJIeHHS He 3MiHIOETHCH, II[0 CBIAUUTH IIPO BiICyTHICTh OYABL-AKUX 3MiH
OKHCHUKA.

Huspka peakiiifiHa 3gaTHICTh aJKaHIB 3yMOBJIEHA IIOPiBHAHO BHCOKOIO
minuicTio 38’ 183KiB C—C i C—H. 15 pospuBaHHs 1TuX 3B’ A3KiB Ta iHimiroBan-
HA peakIii 3a ixX yuacTi moTpiOHi JOCUTH KOPCTKi YMOBM, HAIPUKJIAL BHCOKA
TeMmnepaTrypa, HagBHICTb KaTaJizaropa, Aifd yJIbTpadiosieToBOro BUIIPOMiHIO-
BaHHSA TOIIIO.

Peaxkirii moBHOTO ¥ 4aCTKOBOTO OKMCHeHHdA. [limnasieni Ha moBiTpi abo B
KICHI aJIKaHU TOPsATh. ['OpiHHA BYTJIeBOIHIB — Iie peakKI[isa IIOBHOT'O OKMCHEH-
HfA, OPOAYKTaAMU AKOT0 € ByryieKucaui rasd i soga. Kpim Toro, Buminaersca
BeJINKA KiTbKiCTh TENJIOTH.

IIpoaykTu peakiiii MOKHa BUSBUTHU €KCIePUMEHTAJbHO (IIeif mOoCJin Bu
npoBoguau B 9 Kiaci). AKIo mignanuTu meraH, 3i0paHuil y muaiaapi, ado
OIIYCTUTHU Ta30BiABiAHY TPYOKY 3 IOJyM’sIM MeTaHy B CKJSHUN MUIIHIP, TO
yepe3 JeAKUHN Yac MOKHA IIOMITUTY YTBOPEHHA BOJIOTY HA CTIHKAX IIWJIiHIPA.
Banurana Boga, 1110 ii HaIUTO B MWJIiHAD, cTae KajaMyTHOO. OT:Ke, BHACIIITOK
3TOPSAHHSA METaHy BUALJIAIOTHCA BOJA i BYTJIEKUCINH ras:

CH4 + 202 —> COg + 2H20; AH =—-882 RH?R/MOJI])

XapakTep TOpPiHHA aJKaHIiB 3aJ€KUTh Bil IXHBOTO CKJaxy. Buimi as-
KaHu (Ti, [0 MalOTh BUCOKi BiJHOCHI MOJIEKYJIAPHI Macu) ropATh KiOTABUM
mosiyM’ M. 3aaJIrMO B HOPIEIAHOBIH YaIIIIli IIMATOYKY TBEPAOr0 ByTJI€BOI-
HIO, TIOTIePeIHBO PO3IIaBUBINHY Horo. CriocTepiraTiMeMo YTBOPEHHS KiNTABYU
mig yac ropiaHA. Ile to6pe BuAHO, AKIIO HAJ TOJYM M IIOTPUMATH CKJIO.

OckinbKu rasysaTi ByrJyieBoAHi (y HaIlloOMy JOCJigZi — MeTaH) moOpe 3Mi-
MIYIOTHCA 3 MOBITPAM, TO iX 3TOPAHHA (OKMCHEHHS) BiZl0yBAa€THCS MOBHICTIO.
PoszmaBienuii ByriieBofieHb 3TOpsAE 3a HECTAUi KMCHIO, OT:Ke, OKMCHEeHH Bif-
OyBaeThbCA HEIIOBHICTIO, YaACTHHA PEUOBUHU PO3KJIALAETHCS, i KPiM ByTJIEKHC-
JIOTO Ta3y YTBOPIOETLCA BYTJIEIlh Y BUTJISAL CaKi.

¥ pasi HecTaui KMCHIO MeTaH TAKOYK OKHMCHIOETHCS HEIIOBHICTIO, i B Pe3yJIb-
TaTi yTBOPIOETHCS BYTJIeIh (caska) abo kap6ou(Il) okcu.

2CH, + 30, — 2CO + 4H,0
CH,+ 0; —» C+ 2H,0

Kap6ou(Il) okcung — ay:ke TOKCUUYHA pedyoBMHAa 0e3 3amaxy i KOJbOpY.
ITpuragatite, 110 03HAKOI0 HEIIOBHOTO OKVMCHEHHS METAHYy B ITOOYTOBUX I'a30-
BUX OPUJAZaX € KOBTe 3a0apBJIEHHA IOJYM’ A, SKOTO HOMY HaJaloTh PO3iKa-
PeHi yacTOUYKU BYTJIEIIIO.

Mpurapakte aito YagHOro rasy Ha opraHiam IIOAUHK. KUM UMHOM MO>KHa Bbeper-
TUCS Bif OTPYEHHS HUM?

CymiIrri MmeTaHy UM iHIIIOTO ra3yBaTOT0 BYTJIEBOLHIO, a TAKOK BUIIAPU Pi-
KUX BYTJIEBOJHIB 3 KCHEeM a00 MOBITPAM € BUOYXOHEOEe3MeUHUMU.

MosAcHiTb, AKUX NPaBWUA CAif 4OTPUMYBATUCD, W06 3anobirtv LboMmy.

Peakris poskaany. Buacifmok HarpiBaHHS 10 BUCOKOI TeMIIEpaTypH alKa-
HU PO3KJIALAIOTHCA, IIPU I[OMY MOKYTEL podpuBaTtucsa 3B’ a3ku C—C i C—H.
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Mosexkyia MeTaHy PO3IIEILTIOEThCA 3a TeMmeparypu nouan 1000 °C, a mo-
JIEKYJIM BUIIMX aJIKaHiB — 34 3HAUHO HMXKUOI TeMieparypu: 0ausbko 450 °C.

2CH, —'» GC,H, + 3H,

Erun (ametuiaen)

PosmienyienHa crosiyk Imif Aiero HarpiBaHHA HA3WBAIOTH niponizom (Bif
rpet. nip (nipoc) — BoroHb i i3 — poskraagartu). [llogo miposizy ankasuis, 30-
KpeMa AKI0 HAeThed IIPOo IepepoOKy Had Ty, BXKUBAIOTH TePMiH Kpekine (Bixg
aHTJI. cracking — pO3LIEILIIOBATH).

PospisHA0TE TEpMiUHU, KATAJITUYHUN, TiAPOKPEKIiHT (3a yUacTi BOIHIO).
3ajie’KHO BiJf yMOB KPEKiHT aJIKaHiB CYIPOBOAIKYETHCS BilIeIJIEHHAM BOJ-
HIO, YTBOPEHHAM HUKUYUX BYTJIEBOJHIB, isoMepusaIlieio, MuKJIisamieio ToImo.

Peakunii samimennsa (ramorenysanns). 3a Harpisauus 10 250—400 °C a6o
oix giero yabTpadioseToBOTO BUIPOMiHIOBAHHS aJIKAHU BCTYIIAIOTDH Y PEAKI[iI0
s3amiienas 3 rajgoreHamu (Kpim iiomy). Aromu Iimporeny mocTymoBo 3ami-
IIyIOThCSA Ha aToMu rajgorerny. Ha mpakTuili, 3a yMOBHM ZOCTATHHOI KiJIBKOCTi
XJIOPY, YTBOPIOETHCA CyMiIll MOHO-, IW-, TPU-, TETPA3aMiI[eHNX CIIOJYK, IT10 iX
Ha3UBAIOTH 2A/102€HONOXI0HUMU HACUYEHNX BYTJIEBOJHIB.

h
CH, + Cl, —» CH,CI + HCI

XaopomeTaH

h
CH,CI + Cl, — » CH,CI, + HCI

Huxjmopomeran

h
CH,Cl, + Cl, — » CHCI, + HCl

Tpuxisiopomeran

CHCI, + Cl, > CCl, +HCI

Terpaxsopomeran
SK10 K00y HATOBHUTHM CYMIIIINII0 METaHY i XJI0PY U 3aJIUIIUTH il y TeM-
PABi, TO "KOTHUX O3HAK peaKIlii He cmocTepiraTruMemo. ¥ KoJ10i, BUHECeHil Ha
CBiTJI0, OZIpas3y MOKHA IMOMiTUTHU ITOCJIa0JeHHA JKOBTOr0 3a0apBJIEHHA XJIOPY,
110 3acBiiuye IMoYaTOK XimMiuHOI peakiii. BoHa MoKe cyIIpoBOIKyBaTUCA BU-
O0yXOM, SIKII[O CYMiIII Ta3iB OCBiTUTU IPAMUM YIbTPa(ioIeTOBUM IIPOMiHHAM.
Peakiria isomepusanii. ITig giero migBuIieHol reMuoepaTypu Ta 3a HasiBHO-

CTi KaTajidaTopa aJKaHU MOMKYTh 3a3HABATHU i30MepH3aIrii:

CH,—CH,—CH,—CH; — " » CH,—CH—CH,
[AICIs] |

CH;

Byran 2-Merunnponas (i300yTaH)

Peaxiia isomepusarlii mae sHaueHHs OJis HJOOYBAHHS IIOTPiOHMX COPTiB
MajJbHOTO.

MNpurapanTe, sk cknag nasbHOro NO3Ha4Ya€TbCs Ha MOro SKOCTI.
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JOBYBAHHS. OcHOBHMMH JKepesiaMu aJKaHiB € npupodHuil zas, Hagpma
i kam’ ane gyziaas.

MpurapanTe, SKi ankaHW BXOAATb 4O CKJIagy NMPUPOAHOrO rady, NpoAayKTiB nepe-
PO6KHM HadhTH.

HarpiBanusam ByrielIfio 3 BOOZHEM MOJKHA CUHTE3yBATH METAaH:
t, KaT.

C+ 2H2 e CH4

Meran
Yomy, Ha BalLy AYMKY, LSl peakLisi CTaHOBUTb JIMLLE TEOPETUYHUI iHTEpEeC?

AJIKaHN YyTBOPIOIOTHCS BHACIILOK IPHUEAHAHHSA BOTHIO OO HEHACHUUYECHUX
BYIJIEBOAHIB, y MOJIEKYJIaX AKKUX € KPaTHI 3B A3Ku (peakuia rigporenizamii):

H,

CHZZCHg —> CH3_CH3
Kar.

Eren Eran

3ACTOCYBAHHSA. Meman — He JINIlle MAJIHUBO 3 BEJINKOIO TEIJIOTBOP-
HOIO 3JaTHICTIO, a I I[iHHA XiMiuHa cupoBuHA. 3 MeTaHy AOOYBaIOTh BYIJIEIlb
(casKy) IJ1s1 BUTOTOBJIEHHS I'YMH, IPYKapcbkoi ¢papbu. Kpim Toro, 3 MmeTaHny 10-
OyBalOTh €TUH (alleTUJIEH):
1500 °C
ZCH4 _— Csz + 3H2
Meran Erun
Tax camo, AK i MeTaH, IIiHHUMU IPOAYKTAMU € RPONAH i 6YymaH — rasu,
II10 JIETKO CKpaIIoThed (Maa. 10).
ITi rasu € BUXimTHUMY peUyoOBUHAMU AJIA CUHTE3Y 6araThOX OPraHiuHUX pe-
YOBUH.
3 Kypcy ximii 9 KJjracy BaM Biomo, 1110 MeTaH — OCHOBHUM CKJIATHUK 0i0-
203y, AKUH € IPONYKTOM PO3KJALY I OPOJiHHA OpPraHiyHUX 3aJUINKiB. Ycra-

LAKE CHARLES

Masn. 10. Pesepsyap a5 36epiraHHs cKpanieHoro npupoAHOro rasy
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HOB

KU 3 ToOyBaHHA Oiorasy B)Ke HepigKicHi B ciibebKiit miciieBocTi, e 6araTo

CiJIBCBKOTOCIIONAPChKUX BifxodiB (comoMu, 6aauiida, KauaHiB TOIIIO0).

3’acymTe, ak nobysaHHa Biorasy cnpusie po3s’a3yBaHHIO eHepreTUuHol NpobieMu

JIEK

i BoAHOYaC — MOJIMLIEHHIO eKoJIoriYHOi cuTyauii. lligroTyite gonoeigb 3 Lboro
MUTaHHA.

IIpupomHa cymitt TBepAuX BYTJIEBOIHIB 3 KijibKicTio aToMmiB Kap6oHy B MO-
yiai Bix 18 no 35 — me Bigomuit Bam napagin. IIpo iioro BUKopucTanusa

nmaocs B Kypei ximii 9 xaacy. IloHOBITE ¢BOI 3HAHHS i migroTyiite mosimom-
JIeHHS HAa I[I0 TEMY.

ov AW

o N

‘ BucHoBKuU ’

3aranbHa popmyna ankaHiB (napadiHiB) — C,Ha, 4 ».

AnkaHaMm BrlacTvMBa CTPYKTYpHa i30Mepisi, 3ymMoBieHa OynoBOIO KapOOHOBOrO
ckenerta.

B 0CHOBY cucTEMaTMYHOI HOMEHKIATYPW ankaHiB NOKNageHO Ha3BW CroJyK HOP-
MasbHOI Oy0BU.

AJIKaHM HEPO34MHHI Y BOAi. TemnepaTypu niaBfeHHS i KUMiHHA afikaHiB 3pocTa-
I0Tb NPOMOPLLINHO 3POCTAHHIO iXHiX BiZAHOCHMX MONEKYIIPHMUX Mac.

3aBasiku 3HaYHi MiuHocTi C—C-3B’A3KiB ankaHu XiMiYHO CTiliKi 32 CTaHOAPTHUX
YMOB.

3a NeBHMX YMOB aikaHy BCTYNatoTh Y peakLii OKUCHEHHS, po3kiaay, 3aMilLlEeHHS,
i3omepwm3zauii.
AJNKaHu ropsiTe 3 YTBOPEHHAM BYIIEKUCIIOrO rasy i Boau.

MpupogHuMK gxepenamu ankaHiB € KOPUCHI KONanuHW: NPUPOAHWNA ra3, HadTa,
Kam’sHe Byrinng.

3ABOAHHA A1 CAMOKOHTPOJIIO

HasBiTb BifOMi BaM rpynu Byrj€eBOLHiB.

LLlo € npuunHoto izomepii ankaHis?

A enektpoHeraTusHicTb atomis KapboHy

b noBxuHa kapboHoBOro NaHuora

B cTpykTypa kapboHoBOro faHutora

I po3mip Monekyn

Cknagitb hbopMyiv i30MepiB rekcaHy M Ha3BiTb iX 3a CUCTEMATUUHOK HOMEHK/IaTypoio.

Ha3BiTb xapakTepHi (hi3nyHi BN1acTUBOCTI asikaHiB.

3a 40NoMOoroio SKMX XiMiUHUX TPO6 MOXKHa AOBECTH XIMiUHY CTIMKICTb ankaHis?

Y yomy nonsrailoTb 0COBMMBOCTI peakLii ropiHHs ankaHie pisHoro cknagy? Yum BoHu
3yMOBJEHI?

LLlo Take noBHe i YaCcTKOBE OKUCHEHHS ByrneBoaHiB? Hasegitb npuknamu.

O6rpyHTyiTE 3aCTOCYBaHHS a/IKaHiB IXHIMU XiMIYHUMW BJIACTUBOCTSIMM.

AKnx npaeun Gesneku cnip LOTPUMYBATHCS Mif YaC BUKOPUCTaHHs B nobyTi MeTaHy Ta
iHLIKX anKkaHis?
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JlopaTkoBi 3aBOaHHSA
1. YkaxiTb Ha3By ankaHy

CH; CH; A rentaH
| | B 4-etun-3,5-gumeTtnnrentaH
CH;-CH,—CH—CH—CH—CH,—CHj; B 3-6yTtun-4-metunrentan
| I neHTagexaH
CzH5
2. [losHauTe i30MepH cepef HABEAEHUX CMOJYK.
A 2,7 b 3,5 B 1,6 r2,3
s g
CH;—CH—CH—CH, CH3—(|)H2 CH;-CH—CH,  CH,
CH, CH,
1 2 3 4
g
CH;—CH;—CH;—CH, CH3—CH2—(|)—CH3 CH;—CH;—CH,
CH,
5 6 7

3. 3apgaHumu Tabnuui 1 HakpecniTb rpadik 3aneXKHOCTI TeMnepaTyp KUMiHHS afikaHis Hop-
ManbHOT By 0BH Bif KiZIbKOCTi aTOMiB Yy MONeKyi. SIKWi xapakTep Ma€ Ls 3a1eXHiCTb —
MOHOTOHHWI YK NePIOAUYHUI?

4. Skoro 06’eMy KuceHb Tpeba 3aTpaTUTH A1S CNasloBaHHA CyMilli rasis 06’emom 1 M°, Wwo
cknapaetbes 3 75 % metany Ta 25 % etaHy?

5. Cnanunu peyoBrHH Takoi By0BH:

1 CH;—(CH,),—CH; i CH,—CH,
\ |
CH,—CH,
2 CHZ_CHZ_CHZ 1 CH3
| | |
CH3 CH3 CHg_CHz_CH_CH;;
Un MOXKHa PO3pPI3HUTH Ui pedoBMHU 3a 06’eMoM rasie (pa3oM i3 BOASHOIO Napoto), Lo
YTBOPHW/IUCA B Pe3yNbTaTi 3ropsiHHA?
6. KucHio, Lo MiCTUTbCS B NOBITPI KyxHi (naowa — 10 M2, BUcota — 2,5 M), BUCTaunTb Ha
CnasitoBaHHs MeTaHy TakuM 06’eMoM
A25 B 5M B10M 20w
BeaykaTy, LLO BMICT KMCHIO B NoBiTpi ctaHoBuTb 20 % 3a 06’emMoM.

7. [losHaute romonoru cepep, HaBefieHUX CoyK.
A1,56 b1,3 B3,4 TI24

/CEZ (|3H3 H\C /CH3
CH;
CH;
H,C CH, |
N/ (CHa).
/N C-Hs |
H;C CH,—CH; CH;

4 5 6
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8. Ha ocHosi gaHux Tabnuui 3 Ta BpaxoBylouH, WO TenaoTa 3ropsHHs Byrians (y nepepa-
XYHKY Ha YACTWH Byrneub) cTaHoBUTb 394 k[ /MoNb, NOSACHITb, AKUM NPOLYKT — NpH-
POLHHI ra3 uu Byrinna — AouinbHile (3a Macolo) BUKOPUCTOBYBATH 5K NasIMBO Y NobyTi.
SAki nepeBaru M HeJONIKK LMX BUAIB nanuea?

Tabnvus 3
Tennota 3ropsiHHA BYrNeBOAHIB
Temmora Temaora
Haszsa @ Haszsa @
e opmyJia 3TOPAHHA, e —— opMyJia  3TOPSIHHA,
/I3 /Moab K/l /MoaB
Merau CH, 890 IlenTan CsH;, 3536
Eran C,Hs 1560 TI'ekcan CeHiy 4141
IIponmar CsHsg 2220 T'enran C:His 4817
Byran C.Hyo 2878 OxrTan CgHs 5474

9. BwusHauTe MonekynspHy popMysy XJIOPONOXifHOT CMOMYKH, SKLWLO MaCOBi YaCcTKH efe-
MeHTiB y Hil Taki: Kapbory — 10 %, Xnopy — 90 %, ryctuHa 3a BogHem 118,5.

8§ 7. ANNIKEHU

CRJIAII MOJIEKYJI. Bam y:Ke BimoMi HeHacuYeHi ByTJIeBOOHi, B MOJIEKY-
JaxX AKUX € MOABiliHMI 3B’ A30K Mixk aromamu Kapbony, Ta HaiimpocTimuii ce-
pen HuX — eTeH (TpuBianbHa HaszBa — etuiieH) CoHy (man. 11):

HH
H,C=CH; H:C::C:H
CTpyKTypHAa Enexktponna
(opmymna dopmyna

Eren 3amouaTKoOBye Ipyny HeHACHUUYEHHUX BYT-
JIeBOIHIB ankenie. 3aranpHa Gpopmyna — C,Ha,.
Y rabauili 4 HaBeeHO XapaKTePUCTUKIU BYTJIEBO/I-
HiB pALY eTeHy HOPMAaJIbHOI OyLOBHU.

ISOMEPISI. Anrkenam BracTuBa cmpyKkmypHa
i3omepis KapOOHOBOTO CKeJieTa i IIoJIOKeHHA KpaT-

Man. 11. Mogenb HOTO 3B’ I3KY:
MOJIEKY NI eTeHy

CH;
4 3 2 1 3 2| 1 1 2 3 4
Byr-1-en 2-Merunmnporn-1-exn Byr-2-en

Cknagitb hopMynu CTPYKTYpHUX i30MepiB NeHT-1-eHy.

HOMEHKJIATYPA. 3a mpaBujJaMW CHUCTEMATHUYHOI HOMEHKJATYPU
Ha3BHU aJIKEHIB Yymeopowmos 6i0 HA36 aJlKAHI68 3aMiH0I0 cYdiKca -aH HA -eH.
Hacamneped mpeba susnaiumu Hail0o8WLUll KaApPOOHOBUIL NAHUI0Z, | AKOMY
€ nodsillHuil 38’30k, i NpoHymMepysamu amomu 3 KiHUus, OAUMC1L020 00
nodeiiinozo 36’A3Ky; neped HA36010 UUPPOIO NOZHAYUMU MiCYl 3AMICHUKIB i
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IxHi Ha38U 6 abemK080MY NOPAOKY; neped cyPiKcom Uu@pow 6Kasamu amom
Kapoony, nicas arxozo caidye nodsiiinuil 38’ a30x. Hanpukriaz:
1
CH,
o 3 4 5
CH;—CH,—C—CH,—CH,—CHj

2-Erunnent-1-en

DISNYHI BJIACTUBOCTI. AnkeHu Jeriri 3a Booy I HEPO3UMHHI Y BOIi
CIIOJIYKY, POSUYMHSIOTHCA B HEIIOJIAPHUX POZUMHHUKAX — XJopodopMi, OeHze-
Hi. Tak camo, K y aJIKaHiB, IXHi TeMIepaTypu ILIaBJIeHHS I KUMIIHHA 3pocTa-
IOTH 3i 30iJIBIIIEHHAM JOBKUHU KapOOHOBOTO JaHIora (Tabs. 4).

Mpurapakte iznuHi BNacTMBOCTI afikaHis (aus. Tabn. 1) i nopisHsaMTE iX 3 ankeHa-
mu (Tabn. 4).

Tabauma 4
XapaKkTepuCTUKH aJKeHiB

dDopmyia Temneparypa, ‘C
Haara e CKOpPOYeHa CTPYKTYpPHA A KHUIIHHS
JApHA JIEHHS
Eren C.H, H,C=CH, -169 -104
IIpomen CsH; H,C=CH—CH; -188 —48
Byr-1-en C,Hg H,C=CH—CH,—CHj; -185 -6
2-Merunmnpon-1-ex C,Hsg CH;
| -141 =
CH;—C=CH,
IlenT-1-en CsH,, CH,=CH—(CH,),—CH; -138 30
IlenT-2-eu CsH,y, CH3;—CH,—CH=CH—CHj; -151 36,9
Tekc-1-en C¢H;» H,C=CH—(CH,);—CH; -139,8 63,5
Tenr-1-en C:H,, H,C=CH—(CH,),—CH; -119 94
Oxrt-1-eH CsH,s H,C=CH—(CH,);—CH; -102 122

XIMIYHI BJIACTUBOCTI. Peakriii mOBHOTO i YaCTKOBOTO OKMCHEHH.
EreH i fioro romoJsioru ropATh 3 yTBOPEHHSAM BYTJIEKUCJIOTO ra3y i Boau:

IloOymemo eTeH 3a OIIOMOTOIO ITPUJIaay, 300paskeHoro Ha MaJj. 12 Ha c. 32.
Iligmanmumo ras, 110 BUAIIAETHCA, 0isd KiHIA rasoBigBimHOI TPyOKM —
cIocTepiraTuMeMo CBiTHE moJyM’ .

Mpuragaite, Wo MeTaH roputb Maixe 6e3bapsHUM nonym’am. MoacHiTb Lo Bif-
MiHHICTb, FPYHTYIOUMCb HA 3HAHHAX Kypcy XiMii 9 knacy.

ITpurapaiiTe, 110 XiMiuHY AaKTHBHICThP HACHUEHUX BYIJIEBOIHIB MU
3’sCOBYBaJIM HA OCHOBI JOCJIiAY 3 PO3UMHOM KaJIili mepmanranary. Ha Bimmi-
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HY BiJl aIKaHIB aJIKEHU BUABJAIOTH 3HAUHY aKTUBHICTD Y IIiff peakIiii, B 4omy
MOJKHA IIePeKOHATHUCA Ha JOCHiAl (BUKOHYEThCA BipTyaIbHO).

IIpomycTuMO eTeH Kpish PO3UMH KaJIili mepMaHraHary: piojeToBe 3a6apB-
JIeHHSA 3HUKAE, TOMY ITI0 Bif0yBAa€ThCA PeaKIlis YaCTKOBOTO OKMCHEHHS eTeHY:

| |
OH OH

Eren ETuneHraikosan

V¥V pesysbTaTi 4aCTKOBOTO OKMCHEHHA AJIKEHIB YTBOPIOIOTHCA PiBHI OKCH-
TEeHOBMICHIi CIIOJIYKM, HAIIPUKJAA ABOXATOMHUU CIUPT €TUJIEHTJIiKOJb. 1[0
pPeakKIlito BUKOPUCTOBYIOTH IJS AHALIMULHO020 8UABICHHA HEHACUUEHNX BYT-
JIEBOJTHIB: 3MiHA KOJILOPY KaJIiil IepMaHraHaTy CBiAUYNUTH IPO HAABHICTH CIIO-
JYKH 3 KPATHUM 3B’ I3KOM.

Peaknii npuegunanua. 3a HasgBHocTI KaTanisaropa (Pt, Pd, Ni) sa micmem
MOABiMHOTO 3B’A3KY IMPUENHYETHCA BOJEHb, V PE3YyJIbTAaTi YOTO ajJKeHU Imepe-
TBOPIOIOTHCS Ha aJIKAHU:

CH2=CH2 + Hg Ra—TP CH3_0H3
Eren Eran

M Peaxkmiro npuemsmamua atomiB Iig-
pOTeHy Ha3MBAaIOTh PeaKIli€Io TipyBaH-

\ HA (Tigporenisairii).

\ Ba:xamBoro € peakiiia aJkeHiB 3 BO-

010, B Pe3yJIbTaTi AKOl YTBOPIOIOTHCA

cuuptu. ETeH, IpuegHyOUYn BOAY, Ie-

PEeTBOPIOETHCS HA eTaHOJI:

C,H,0H H,S0,

é sio? Kar.
T-(HICOK) CH2=$H2 +HOH ——» CHg_(lez

Y OH

Eren Eranon

- Peakimiro mnpuemHaHHS BOAU 1O
Man. 12. Mpunag ans nobysaHHs eTeHy p.erBHHI’.I" HasuBarwTh peakIiero
B 1aboparopii rigpaTamil.
XJj0p i OpoM IPUETHYIOTHCS 3a Mic-
IeM MOABIHOTO 3B’fA3KY 3 YTBOPEHHSIM raJIOT€HOMOXimTHUX ajKaHiB. SKI0
MIPONYCTUTHU €TeH KPi3h PO3UMH OPOMHOI BOAM, TO 3a0apBJIeHHA OpOMY 3HUKAE
CH,=CH, + Br, —» CH,Br—CH,Br
1,2-TubpomoeTan
ITro pearitiro TaKOK BUKOPUCTOBYIOTH IJIA AHAJLIMUYHO20 BUSABJEHH HE-
HACUYEHUX BYTJIEBOIHIB.
AJKeHU pearyoTh 3 TiIpOreH raJoreHijamMu, yTBOPIOIOUY IaJJOTeHOIIOXi JH
CIIOJIYKU:
CH,=CH, + HBr — CH3;—CH,Br
Bpomoeren
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Mosekyau ajKeHiB 3MaTHI CIIOJyYaTUCA MiK cO00I0 3 YTBOPEHHAM NOJi-
mepie. PesysbTaToM peakliii mojxiMmepusaril eTujieHy € nosiemujien.:

t, p, Kar.
nCH,=CH; ——» (—CH,—CH;—),

MpuragaiTe 3 Kypcy xiMii 9 Knacy o3HaueHHs peakLii nonimepusadii.

3ACTOCYBAHHS. 3 ankenie nobyBaioThb 6araTo pisHux mpoaykris. Ile
Hacammepen noJjiemueH i noainponiyen, 1o iXx BUKOPUCTOBYIOTb ¥ BUPDOOHU-
ITBi IIJacTMAac, a OCTAHHI — MijJ Yac BUTOTOBJIEHHS BUPOOiB AJId mOTPed mpo-
MUCJIOBOCTI # TOOYTY.

3 emeny [o0yBaioTh emaHos (€TUJIOBUII CIUPT) I 3aCTOCYBaHHSA ¥
BUPOOHUIITBI 6araThboX I[iHHUX PEYOBUH.

IIponykT npuenuanus xJa0py a0 ereny — 1,2-duxsopoeman CH,Cl—CH,Cl
€ PO3BUMHHUKOM i 3acO00M BHUINEHHS IMKiJHUKIB CiIbCHbKOTOCIONAPCHKUX
KYJBTYD.

ETeH BUKOPUCTOBYIOTH IJId MPUCKOPEHHS HOCTUTAHHA OBOUYiB i )PYKTiB.
Hocratabo 0,08 M ereHy, 1100 nporarom 24 rox nmeperBopuTty 1 KT 3eJIeHUX
IOMiZOpPiB HA YEePBOHi.

€ cmoJIyKH, 1110 MOJKYTH TipOJIidyBaTi 3 YTBOPEHHAM €TeHYy, HalpUKJIaT
empedJ. SIKIO ix yac JOCTUTAHHA IIOMiIOPiB yBECTH HOTO B POCJIMHY Pa3oM 3
IHIIMY ITOKUBHUMU PEUYOBUHAMU, TO BiH PO3KJIANEThCA B Hill 3 BUAIJIEHHIM
eTeHy:

(0]
| +H,0
Cl—CH,—CH,—P—OH ——> H,C=CH, + H;PO, + HCl

OH
Erpen
JNOBYBAHHS. ETeH yTBOPIOETLCA Y IIPOIECI nepepoOKu HACULeHUX 8Ye-
Jle800HI8, 1110 MiCTATLCA B HadTi:

H,C—(CH,),—CH; ——» H,C—CH, + H;C—(CH,),—CH,
Texcan Eren Byran

Y ny:xe MasinX KiJTbKOCTAX aJKEHUW TPAIJIAIOTHCA B IPUPOJHOMY rasi, ix
I00YBaIOTh TAKOJK i3 MPOAYKTiB IIepepo0Ky KaM’ SHOTO BYTiJLisd.

IIpomucioBUM MeTOOM NOOYBaHHSA aJKeHiB € deziOpysaHHs (BiglienieH-
HA BOAHIO) aJKaHiB 3a IMiABUINEHOI TeMIepaTypHu i HaABHOCTI KaTajaisaTopa:

t, Kar.
H;C—CH; —— H,C=CH,+ H,T

Eran Eren

(‘BucHosKn )

® AJIKEHM — HEHacu4yeHi BYrNeBOAHiI, B MOJieKyflax akMX € OAUH MNOABINHWNA
3B’A30K.

e 3aranbHa popmyna ankeHis — C,H,,.
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AnKkeHaM BNacTUBI CTPYKTypHa i3oMepis kapOOHOBOro ckefieta i MOoJIOXKEHHS
KPaTHOro 3B’A3KYy.

®Di3nyHi BNaCTUBOCTI aIkEHIB 3MiHIOIOTLCS 3i 3MIHOI0 KiNlbkOCTi aToMiB KapOoHy B
MonekyJsi noAibHo [0 ankaHiB.

XiMiyHa aKkTMBHICTb aJ/IKEHIB BM3HAYAETbCS HASIBHICTIO MOABIMHOrO 3B’A3Ky, 3a
KM BigOYyBalOTbCA peakLii NPUELHAHHS.

Y npoMUCNOBOCTI ankeHn A06yBaloTb MEPEBAXKHO 3 HADTONPOLYKTIB.

3acToCyBaHHS ankeHiB NOB’A3aHe HacaMnepes 3 BUPOOHMLITBOM NPOAYKTIB MO-
niMepusadji — nonieTuneHy 1 NoNinponineHy.

3ABIOAHHA AJ1A CAMOKOHTPOJTIO

CkinbkoM cTpyKTypHUM i3oMepam Bignosigae dopmyna CsHqo? Cknagitb CTPYKTYpHi
hopMynu, Ha3BITb CNOMYKH.

SAKi peakuii xapaktepHi gns eteHy? Cknagitb piBHAHHA peakLuin.

HasBiTb HaMBakKNMBILWI rany3i 3aCTOCYyBaHHS a/iKeHiB.

JlogaTKoBi 3aBOAHHSA

MopiBHAWTE XiMiYHY aKTHUBHICTb a/iKaHiB i eTeHy. 3pobiTb BUCHOBOK.
SAKi pO3YMHHM BUKOPUCTOBYIOTb AN @aHATITUYHOMO BU3HAUEHHS aNKeHiIB?
A 6pomoBofeHb

b 6pomHy BOLY

B kanivt nepmaHraHar

I cynbdpatHy Kucnoty

3anponoHyiite cnocib fobyBaHHSA eTeHy 3 MeTaHy.

Cknagitb piBHAHHA peakLii, 1o BiabyBaloTbCs 3a CXEMOIO:

C,H,Cl
\02H4012

O6rpyHTyHTe ranysi 3acTocyBaHHs eTeHy HOro XiMiYHUMKU BNAaCTUBOCTAMM.
Cnanunu ByrnesopeHb, oTpumanu Byrnekucnui rad (17,6 r) i sogy (7,2 r). BusHaute
chopmyny ByrneBogHio.

CH4 — 7> CzH6—> CgH4

§ 8. AJIKIHU

CRJIAT MOJIEKYJI. Hatinpocrimuii 3 aakiHiB — eTuH (TpuBiajbHA Ha-

3Ba — aneruieH) CoH,. MoJsiekyiia eTuHy MicTUTh Ha
nBa atomu l'imporeny MeHIIe, Hi’K MOJIEKyJIa eTeHy,
170 3acBiguye I1e 6iJIbIIT HeHaCHuYeHU N xapaKkTep iiel
cuonyku. Aromu Kapbony cmoaydeHi B MOJIeKYJIi
eTUHY MOTPiAHUM 3B’ ABKOM:
HC=CH H:C::C:H

Mopenb MoJIeKyIu eTUHY 300paskeHo Ha maJ. 13.
Man. 13. Mogenb Y Tabiuii 5 HaBemeHO XapPaKTEPUCTUKU OeIKUX
MONEKYIU €TUHY aJIKiHiB.
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Tabauma 5
XapaKTepuCTUKH aJKiHIiB

. dopmyna Temmnepatypa, °C
MOJIEKYJIAPHA CKOPOYEeHA CTPYKTYPHA IUIABJIEHHS  KUIIIHHA
Erun C.H, HC=CH -81 -83,8
IIpomin C;H, HC=C—CH; -102,7 —-23,2
Byr-1-un C.Hg HC=C—CH,—CH; -126 -8,6
ByT-2-un C.Hg H;C—C=C—CH; -32 27
IlenT-1-un Cs;Hsg HC=C—(CH,),—CH3; -98 40
3-MeTunoyT- C;Hs H,C N — 29,3
1-un P CH—C=CH
H;C
Tekc-1-un CeH1o HC=C—(CH,);—CHj; -132 72
Tent-1-un CH;, HC=C—(CH,),—CH; -81 100
OxT-1-un CsHiy HC=C—(CH,);—CH3; -80 128

HamantolTe cxeMaTUYHO reOMeTpIto MOIEKYIU NPOMiHY.

Erun 3amouyaTkoBye Irpyny HeHaCUUYEHUX BYTJIEBOAHIB aJKiHi6. 3arajibHa
dopmyaa cnoayk — C,Hs, _».

ISOMEPISA. HOMEHKJIATYPA. AnkinaMm BiacTuBa cCmpykmypHa idome-
pis KapOOHOBOTO CKeJieTa i MOJOKEeHHs KpaTHOTOo 3B’ a3Ky. Hampukian, nis
cunonyku ckiaany CsHg mosxausi Taki isomepm:

5 4 3 2 1 5 4 3 2 1 4 3 2 1

H;C—CH,—CH,—C=CH H;C—CH,—C=C—CH; H;C—CH—C=CH
|
CH;

ITeuT-1-un ITeuT-2-un 3-Merunbyt-1-un
3’acyiTe, UM MOXKNMBI iHWI CTPYKTYpHI i3oMepu cknaay CsHs.

3a mpaBMJIaMU CUCTeMaTUYHOI HOMEHKJIATYPU HAa3BU aJIKiHIB ymeopwwmy
6i0 Ha36 alKaHi6 3aminot cydikca -an Ha -un (-in). Cnepuy mpeba 8u3Ha4U-
mu Hailldoswuil KapOOHOBUIL LAHYI0Z, Y AKOMY € nOMPIllHUlL 36’ A30K, i NPOHY-
Mmepyeamu amomu 3 KiHys, 6AuH 1020 00 nompiilnozo 36’4A3KY; neped HA36010
UUPpPoIo 3a3HALUMU MicYsa 3AMICHUKIE ma IxX HA38U 6 abemK080MY NOPAOKY;
neped cygirkcom yugporw sxasamu amom KapOony, nicas axozo caidye no-
mpiilHuil 36’ 430K.

DISUYHI BJIACTUBOCTI. ETun — 6es3bapBHHIii ras, Mae CJIabKUi PPYyK-
TOBUH 3amax, MAJOPO3YMHHUN Yy BOMAi, TPOXU Jermui 3a nmoBiTpsa. Henpuem-
HUH 3amax, IO IOIIUPIOEThCA IIiJ yac JoOyBaHHSA eTUHY 3 KaJbIiil Kapbiny,
HaJIeXKUTh 30BCiM He IILOMY Tasdy, a HOMIIIIKaM CipKOBOAHIO i docdiHiB, 1110
YTBOPIOIOTHCA SIK MOOIUHI MPOIYKTH.

@DizuuHi BJIACTUBOCTI rOMOJIOTIB €eTUHY 3aKOHOMiPHO 3MiHIOIOThCS 3i 3po-
cTaHHAM KijgbKocTi aromiB KapboHy B ixHiX MoJsekyJax (auB. TabJ. 5).
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Cknagite rpadpik 3miHW TeMnepaTtyp MNABMIEHHS, KWUMiHHA afiKiHiB 3aneXHo Bifg
cKnagy ixHix monekyJ. MNopiBHsANTE Ler rpadik 3 aHaNoriyHMM 4119 aJIKaHiB | anke-
Hie. 3p0obiTb y3arafbHeHHS.

XIMIYHI BJIACTUBOCTI. Peakiiii mMOBHOIO #i Y4aCTKOBOI0 OKMCHEHHS.
Ak i immri ByrieBoaHi, aakiHu ropaThk 3 yrBopeHHAM Kap6oH(IV) okcuay Ta
BOIM ¥ BUJIJIEHHSIM BEJNKOIL KiJIbKOCTi TEIJOTH.

HobymeMo eTHH, CKOPHUCTABIIINCH IIPUIALOM, 300paskeHnM Ha Maj. 14. Etun
YTBOPIOETHCSA B PE3YJIbTATi B3BA€MO/i1 KaJbIlili Kapbimy 3 BOJOIO 3a peaKIlieo:

& H—OH
Call + ! —» HC=CH + Ca(OH),

77777777777777777 OH

Iligmanumo eTtuH Oinsg rasoBiABigHOI TPYOKM — ras ropiTume KinTsaBum
MOJIyM’ AM:

2HC=CH + 50, —> 4CO, + 2H,0; AH <0
Mpuragante 3 BUBYeHOro B 9 Knaci, AK MOXKHa MOSICHUTWU YTBOPEHHS KiNTABOro
nonym’s nig yac ropiHHS eTuHy.

J1s1 TOBHOTO 3TOPAHHA €TUHY, HATIPUKJAJA Yy Pa3i 3BaplOBaHHA METAJIIB, y
moJIyM’ s JIOAATKOBO IIOAAIOTH HOBiTpA ab0 Kucenb. Ciig mam’sraTu, 110 cyminri
eTHUHY 3 MOBiTPAM a0 KUCHeM BIOyXoHe0e3meuHi!

AUTkiHT TOAI0HO 0 aJIKEHiB JIETKO OKMCHIOIOTHCS PO3YMHOM KaJTill mepMaHra-
HaTy B KHCJIOMY, JIY;KHOMY i HETPAJIbHOMY CePeIOBUIIaX 3 YTBOPEHHAM OKCUTe-
HOBMIiCHUX CIIOJYK. IIpomyckaiouu eTuH Kpidhb el pO3UMH, MOKHA CIIOCTepiraTu
poro 3HebapBaeHHs. fIK i B pasi 4aCTKOBOI'O OKMCHEHHS AJKeHiB, YTBOPIOIOTHCSA
OKCUTeHOBMIiCHI OpraHiuHi CIOJTyKM:

0] /)
NN
3HC=CH + 8KMnO, + 4H,0—> 33Cc— + 8MnO, + S8KOH
N
H OH
Erun IITaBieBa KucaoTa

Peaknii npuenHaaHa. AJIKiHM BCTYyIIalOTh Y pPeaKIlii MpuegHaHHA 3a Mic-
IeM KpaTHOro 3B’ A3KYy. 3a HAABHOCTI KaTajlisaTopa BOHU IIPUETHYIOTh BOJEHb,
BiTHOBJIIOIOUKCH IIPU I[BOMY J0 aJIKaHiB. SIK mpomisk-
Hi IPOAYKTH YTBOPIOIOTHCA BiAIOBIAHI aTKeHM:

Kar. H,, xar.
HC=CH +H; ——> H,C=CH, ——> H3;C—CHj;

Erun Eren Eran

Y pesyiabTaTi OpUEAHAHHA A0  MOJIEKYJIU
aJKiny ogHiel Moslekysam  XJOpy UM OpoMy
YTBOPIOIOTHCA AUTAJOTeHOIIOXiAHI ajlKeHiB, a AKIIIO
B PeakKIliio BCTYIIAIOTh ABi MOJEKYJIU raJloTeHy, TO —
TeTparajJoreHOIIOXiTHi aJIKaHiB:

Br
HC=CH + Br, — » HC—CH —» Br,HC—CHBr,

Br Br

Man. 14. OobysaHHs
eTuHy B nabopartopii Erun 1,2-Tubpomoeren 1,1,2,2-Terpabpomoeran
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Etun nmpuennye rizporeH raJioreHigm 3 YTBOPEHHAM TaJIOT€HOIOXiTHUX
CIOJIYK.
HC=CH + HBr —» H,C=CHBr

Etun Bpomoeren

MoJsiekyanu aJKiHiB MOMKYTBH CIOJYYATUCA MiK cO00I0 3 YTBOPEHHSIM CIIO-
JYK pisHOI OyZoBU. 3 ABOX MOJIEKYJI eTUHY YTBOPIOETHCA BAKJIMBA IJIA IPaAK-
TUKU cunojayka BiHinaneruiaex HC=C—CH=CH,.

SACTOCYBAHHS. HafiBaskIuBiIIIuM cepel aJKiHiB € emun (ayemuJjien).
3aBAAKY BUCOKIil MUTOMIiN TEIJIOTi 3rOPAHHS alleTHJIeH BUKOPUCTOBYIOTE IS
ra3oBOr0O pPi3aHHS i 3BaplOBaHHS MeTasiB. 3 I[i€l0 METOI0 HUM HAIIOBHIOIOTH
croerianabHi OasoHn. AlleTHIeHO-KUCHeBe IoayM’s1 Mae Temieparypy 2 800 °C
i JerKo maIaBuTh cTaJb (MaJ. 15).

Bawm Bigomo, 1o B XIX cT. ameTnieH BUKOPUCTOBYBAJIM IJIsI OCBITJIEeHHS.

MpuragaiTe, YoMy LA rany3b BUKOPUCTaHHS He Habyna NoLMpeHHs.

Humni atnietniies € Ba)KJIMBUM IIPOMUCJIOBUM IIPOAYKTOM. 3 HHOT'O J00YBAIOTh
BUXIiJHI peyoBHMHU IJiA BUTOTOBJIeHH:A ILtactTMac (xjopsinia H,C=CHCI, Biui-
namerar H,C=CH-—OCOCH;) ta xayuykis (Bininmanermien HC=C—CH=CH,).
AreTuieH € CHPOBUHOIO JJIA JOOYBAHHS iHIITNX OPraHiYHUX CHOJYK.

JTOBYBAHHS. AmnerusieH nis 3BapioBaJibHUX pPoOiT 40OYyBAIOTh YacTo Ha
MicIli BUKOPHMCTAHHA 3MillIyBaHHAM KaJbUill kap6idy i 6odu.

CaC, + 2H,O — C,H, + Ca(OH),

IoHenaBHa came Tak J00yBaJIi alleTUJIEH i B IIPOMIMCJIOBOCTI.

SAKLL0 BM cniocTepirany Lo peakLito nif yac CnopyayKeHHs Yu peMoHTY Byaisensb,
onuwiTb (YyCHO) anapatH, B SiKWx BoHa BifbysaeTbcs. MNopisHsaiTe Lek cnocib 3 na-
BGopaTopHUM cnocoboM [0OYyBaHHS aLeTUeHY.

Kamnpiiii kap6i yTBOPIOETLCS B PEe3yIbTAaTi HArpiBaHHA B eJIEKTPOIIeuax
cymimni Heramenoro sanaa CaO Tta Kokcy no Temnepatrypu 2500 °C:

t
CaO + 3C — CaC, + CO
Kapbiguuit crroci6 7o0yBaHHA alleTUIeHY Ay:Ke eHeproeMHui (womy?), y
IBOMY IIOJIAATAE HOTO OCHOBHUU HEJOJIK.

Man. 15. [Ins aueTMNeHO-KUCHEBOTO 3BaplOBaHHS (@) BUKOPUCTOBYIOTb CrieLiasibHe
obnapHaHHs (6)
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ExonomiuHo BurigHinie go0yBaTu alleTuJeH 3 MeTaHy HarpiBaHHIM
tioro go temmeparypu 1500 ‘C — niponizom. Peakiiis BinOyBaeTbCs 3a cxe-
MOIO:

2CH, > H—C=C—H + 3H,

Merau Erun

O6uncaeHHS KiJIBKOCTI pe40BUHH, MacH a60 00’eMy 3a KiJIbKiCTIO peUYOBMHH,
Maco a00 00’€MOM peareHry, 1[0 MiCTHTh IIeBHY YaCTKY JOMIilIIOK

CupoBuHa, IM0 ii BUKOPHUCTOBYIOTH AJA MOOYBAHHA PEUYOBUH y IIPO-
MHCJIOBUX YMOBaXxX, K IPaBUJIO, MiCTUTh JOMIIIKH, II[0 He 0epPyTh yUacTi B
peakirii abo yTBopoOIOTH M06iuHiI mpoayKkTH. BmMicT momiiiox Bu3HAYaIOTh 3a-
3majeriib, a O0UNCIeHHA BUTPAT PeareHTiB MPOBOAATEH, HEXTYIOUN IUMH J0-
Mimrkamm.

3amaua. fIxoro 06’eMy eTHH YTBOPUTHCS B PE3yJIbTATi 00POOKM BOLOIO KaJIb-
it Kapo6igy macoro 10 Kr, AKIO BMiCT JOMIIIIOK y CupOBHUHI cTaHoBUTEL 20 % ?

O0umcauMoO Macy 4YKWCTOrO KaJbIliii Kapbimy, mio cramoButb 80 %

(100 % — 20 % =80 %):

10 xr- 80 %
" 77" —8xr(CaCy).
100 %
8 KT
3a piBuanuawm peakiii CaC,; + 2H,0 — Ca(OH), + CzH; 3 KaJbI[ill Kap-
64 xr 22,4 m*

0imy Macoi 8 KI yTBOPUTHLCS €TUH, 00’ €M IKOT'0 CTAHOBUTD:
8kr-22,4 m°
64 kT

OrtiKe, YTBOPUTHCA €TUH 06’eMoM 2, 8 M°.

‘ BucHOBKU ’

e ANKIHW — HEHaCU4YeHi BYrNEBOAHi, B MOJIEKyNax SKUX € MOTPINHUIA KapOOH-
KapOOHOBWI 3B’ A30K.

= 2,8 M3 (Csz).

e 3aranbHa dopmyna ankiHie — C,Ha, _».

e AJskiHam BnacTvMBa CTPYKTYpHa i3oMepis KapOOHOBOro NaHutora i rnosoXeHHs
KpaTHOro 3B’ A3Ky.

e [lnd ByrneBOOHIB psay €TUHY XapakTepHi peakLii NpueaHaHHs 3a MicL,eM NoTpin-
HOro 3B’A3KY.

e ETuH — HaliBaxnuBsilLWI cepes ankiHis. loro BUKOPUCTOBYIOTL Y MPOMUCAOBOCTI
Ans o6yBaHHS CUHTETUYHUX Kay4yKiB i miacTmac, a TakoxX AJis ra30BOro 3Bapio-
BaHHS 1 Pi3aHHS MeTaniB.

e ETuH pobyBaloThb Niponizom meTaHy abo peakujieto KanbLi kapbiny 3 BOAOIO.
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3ABOAHHA OJ1A CAMOKOHTPOJIO

-

Cepep, HaBeOEeHUX CnoNyK

H;C—CH—C=CH H;C—C=CH CH=CH
CH;
1 2 3
H;C—C=C—CH,—CH; H;C—CH,—CH,—C=CH
4 5
isomepu: A 1, 4,5 b1,2,3 romonorn:B2,3,5 r1,4.
2. CknagfiTtb piBHAHHS peakuii NpUeQHaHHSA ABOX MOJIEKY FiLPOreH rasioreHigy Ao MOJieKy-
NI €TUHY.
3. Ha ski# ximMiuHii BNacTMBOCTi €TUHY FPYHTYETbCSA WOro 3aCTOCYBaHHS L5 3BApPIOBAHHS
meTanis?

4. YKaxiTb npaBW/IbHe TBEPAXKEHHS.
A kanbuii kapbig naxHe aueTUIEHOM
b asikiHu ropsaTb KinTsABUM noiym’sm
B ankiHu 1 ankeHn — isomepm
I ankiHn — HacuueHi ByrneBomHi

JonaTkoBi 3aBOAHHS

MopiBHaWTe By 0By MONEKY €TEHY U €TUHY.

HaBepitb cTpyKTypHI hbopmynu 1 Ha3BK izomepis cknagy CqHo.

Yum pisHATbCS Midk cOBOIO peakLiii NpUeaHaHHs B asikeHiB i ankiHis? Haeenitb npuknaau.
O6rpyHTyHTe ranysi 3acTocyBaHHs aLeTUAEHY HOro XiMiYHUMU BNACTUBOCTSAMM.
CxapakTepuayiTe cnocobu fobyBaHHS aLeTHNeHy 3 NOrsay IX €KOHOMIYHOCTI.

Lns nobysaHHsA eTUHY NiPONi30M MeTaHy BUKOPHMCTa/U NMPUPOLHWM ras, Lo MICTUTb
8 % pomiwok, o6’emom 48,7 n. Akoro 06’emy eTuH fobyTO?

SuhwWwbh =

§ 9. APEHWU. BEH3EH

CHRJIAIL I BYJIOBA MOJIEKYJIV. Mosekyia 6enseny mae ckiaan CeHsg.
Coostyka HaJeXUTH 0 TPYIU APOMAMULHUX 8Y21e600Hi6 (apenis). 11a Ha-
3Ba, AK i 6araTo iHIIMX B OpraHiuHiN Ximii, ckJasaca iCTOPUYHO, OCKIIBKU
mepIii 3 J00yTUX CHOJIYK i€l rpyIu cipaB/ii MaJii IPUEMHUI 3aIax.

Bynora moneKyau OemseHy 6araTo pokiB CTaHOBHUJIA TEOPETUUHY IIPOOJIe-
MY, JKOJHA i3 IPOIIOHOBAHUX CTPYKTYPHUX (GOPMYJI He BiAIOBimaaa BJIaCTH-
BOCTSIM PEUYOBUHM, II[0 CIIOCTEPirajncsa BUeHNMH B labopaTopii.

YV 1865 p. (uepes3 40 pokiB micyia Bu3HaAUEHHSA €JIeMEHTHOTO CKJIany OeH-
3eHy) HimMenbkuii yueHuii A. KeKyse 3anponoHyBaB 300paskaT CTPYKTYPHY
dopmyay OeH3eHYy Y BUTJIAIL IIECTUUYJICHHOro UKy 3 aromiB Kapbony, mix
AKUMHA YePTYIOThCA IIPOCTI ¥ moABiiiHi 3B’ A3KMU:
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3a Takoi OymoBu OUeBHUIHO, 1110 Bci aTomu KapOoHy €
piBHOIiHHUME (MaJji. 16). IIpore i 114 popMyia HeIIOBHIiC-
TIO BimoBizae xiMiunuM BIacTuBOCTAM OeHs3eHy. Byayun
¢dopMasIbHO HEHACUYEHUM, BiH BUABJIAE MEBHY XiMiuHY
iHEepPTHICTBD.

o6 mokasaTu, 110 B MOJIEKYJIi O€H3eHYy HeMa€e Ipo-
CTHX 1 KpaTHUX 3B’s3KiB, 0yJIO 3aIIPOIIOHOBAHO 300paka-
TH CTPYKTYPHY QOPMYIY SK IPAaBUIBHUN IMIECTUKYTHUK 3
KiJbIleM ycepeauHi:

Man. 16. Mogenb
MoneKyniu GeH3eHy

DISNYHI BJIACTUBOCTI. 3a crangapTHIX yMOB OeH3eH — Oes30apBHA
piauHa 3 XapakTepHUM 3aIlaxoM, Temieparyporo Kuminaa 80 °C, npakTuuHO
HePO3UYMHHA Y BOJIi, ajie BOAHOYAC € POSUNHHUKOM 0araThb0X OPraHiuHUX Pevo-
BUH. ¥ IIbOMY MOKHA IePEKOHATUCS Ha JTOCJIIiTi.

B oxny mpobipry HaiaeMo 6eH3eHy, B inmry — Boau. [[o6aBuMO B 06MIBi TIpO-
OipKU 1T0 KisIbKa KpAIInH »KUPY i 300BTaeMo ix. JKup posunuseThea y 6eHs3eHi, axe
CILTMBAE HaJ BOZOIO.

Beunszen — orTpyiiHa peuoBUHA, BANXATH HOT0 BUIIapPU HEOE3IIEUHO, TOMY
paIoBaTU 3 HUM CJijJ 000B’I3KOBO Y BUTAMKHIN miadi.

XIMIYHI BJIACTUBOCTI. Peakrii 6eHzeny 3yMOBJIEHO HAsIBHICTIO cTa-
0iBbHOT0 KapOOHOBOIO KiJIbIIMA.

Peakiis oxucHeHHs. DBeHseH criliKuii mpoTH il OKMCHMKIB, BiH He
3He0apBJIOE PO3UMH KaJiil mepMaHraHaTy, AKIIO CYMIiII I[LOr0 PO3UYUHY 3
OeHseHOM 300BTaTu y IpoOipIli. 3a KOPCTKUX yMOB (KaTajaisaTop, BHCOKa
TeMIepaTypa, Aisf KHCHIO) HOTO BCce-TaKM BAAETHCA OKUCHUTH. Ilum OeHseH
Harajgye HacUYeHi ByTJIeBOJHi.

VY pesyabraTi ropinusa OeH3eHY YTBOPIOIOTHLCS BYIJIEKHUCIN ras3 i Boga:

2C¢H¢ + 150, — 12C0O, + 6H,0; AH < 0

MNpurapgaiTe xapakTep ropiHHA MeTaHy, eTeHy, eTuHy. B yomy nongranu BigMiH-
HOCTI UUX peakuin?

OckinbKu y CKJIani MoseKyau OeH3eHy BMicT KapOoHYy € BHAUHUM, TO MOK-
Ha OPHUIYCTUTH, IO FOPiHHS O€H3eHy Ha IIOBIiTPi CYIPOBOIKYBATHMETHCS
YTBOPEHHAM KiNTsaBU, AK i B pasi etruny. IlepekoHaemMocs B I[bOMY Ha JOCJi-
i, MiATaIuBIIN Y BUTAMKHIN mm1adi B TOPIEJIAHOBIH yamIii KiJbKa MiJIiIiTpiB
OeH3eHY: BiH cIpaB/i TOPUTH KiITABUM ITOJyM sIM 3 YTBOPEHHAM CaKi. ¥ Kuc-
Hi 6eH3eH 3ropse MOBHICTIO.

®pigpix Asryct KEKYJIE
(1829— 1896)

Himeubkui ximik. [MpaLi BueHOro cnpusin CTaHOBIEHHIO TEOPETUY-
HUX OCHOB OpraHiyHOi XiMii. BUCNOBUB JyMKY NPO YOTUPUBAJIEHTHICTb
atomis Kap6oHy Ta IxHIo 3aaTHICTb crnosyyaTrca Mixk coboto, yTBOpIOto-
UM NaHulory. 3anponoHyBas UuKiuHy dopmyny beHseHy. CuHTesysas
YMMano opraHiyHUX Cronyk.
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Peaknii mpuegnanua. 3pakaoun Ha (popMaIbHy HEHACHUUEHICTH CKJIATY
OeHzeHy, MOKHA IIPUITYCTUTH, III0 MOMY BJIACTHUBi peakIiili mpuegHaHHS, Ha-
OpukKJIan opomy.

¥V ipob6ipKy 3 6eH3eHOM J00aBUMO TPOX¥ OPOMHOI BOAM i cyMiIlr 300BTa€EMO.
BpoMHua Bojga He 3HEO0APBJIOETLCSI, OPOM IIEPEXOAUTh Y BEePXHill I1ap, oT:Ke,
peakIisa He BigOyBaeThCH.

Ha Bigminy Big HeHacuueHUX BYTJIEBOJHIB OEH3€H BCTYMAE B peaKIlii mpu-
€THAHHA 3a 0cOOJMBUX YMOB. Hampukiaa, 1o MojgeKyau 6eH3eHy, aKTUBOBa-
HOI miero yabTpadioseToBOT0 BUIIPOMIHIOBAHHS, MOMKYTh HPUETHATUCA TPU
MOJIEKYJIU XJIOPY, HPU IIbOMY YTBOPIOETHCSA TIeKCAXJIOPOIUKJIOTEeKCcaH, abo
reKcaxJjopaH, BimoMuii Sk 3acib 60poTHOU 3i MIKIZHUKAMHU CiJIbCHhKOTOCIIONAP-
CBbKUX KYJIbTYP:

- SO
HCZ “CH . SNoYed
L, +3c, —» G777 TH
HCx. CH H_¢ ol
CH a” ¢ H
H” Cl

FeKC&XHOpOHHKﬂOFeRC&H
IIpuenunanHs BOAHIO 0 OeH3eHY Bil0OyBAETHCS 3a IIiABUIIIEHUX TeMIIepaTy-
pu i THCKY Ta HAABHOCTI KaTajrizaTopa. ¥ pesyJbTaTi peakilii yTBOPIOETHCA
IIUKJIOTeKCaH:

CH CH,
N
H(|:/ |(|:H +3H t, Kar. H, \|CH2
~ ~-CH
CH 2 CH, 2
ITukmorexkcan

Peaxii 3amimenns. Bensen jierko BcTymnae B peakiii samimenssa. Jo Ta-
KUX peakIliii Haje:KaTh peaKIlid raJJoreHyBaHHA Ta iH.

TanmorenyBaHHa OeH3eHY 3a TUIIOM 3aMillleHHs BiIOyBaeThC ITiJ Mi€l0 Ka-
Tajiszaropa:

CH cH Cl
Z
H(Ij/ \(lfH cl, 2 HOZ I cl
+ + H
HC ? HCx. CH
ScH CH
Xopobensen

Mukona Amutpoeuy 3EJIIHCbKUHA
(1861—1953)

Ximik-opraHik, akagemik. 3akiHune HoBopoCiMCbKMM YHIBEPCUTET B
Ogpeci, npautoBaB Tam fesikui Yac. HaykoBi npaui cTocyioTbcs opraHiy-
HOro Kartasisy, Ximii amiHokucnoT i 6iskis. [ocnigkysas cknag HadTH
i NPOAYKTIB 1T NepepobKHU, CUHTE3YBAB YMMAJIO OPraHiYHUX CMONYK, Y
T. u. 6eH3eH 3 eTuHy. BUHAMILOB BYrinbHWi NpoTHras.
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MosxyTh 3aminyBaTucsa yci mricts aromiB I'igporeny 3 yTBOPEHHAM TeK-
caxJIOpOOeH3eHy:

(|:1
CH
P Cl C Cl
HC \?H t, KaT. \C/ \C/
H(I: /éH +6Cl, —» | I +6HCl
C
Sch cr’ \C/C\Cl
&
Texkcaxiopobensen

BeHnseH BcTyIae AK y peakIlil 3amiIeHHs, Tak i peakIiii npuegHanHg, IIPU-
YoMy 3aMillleHHA Bifi0OyBaeThCcsa y OeH3€eHi Jieriie, Hi’K Y HAaCUUYeHUX BYTJIeBOJI-
HAX, a IPUEJHAHHSA — Bakue, HivK y HeHacuuenux. OTixe, OeHseHy Oiiblire
BJIACTUBI peakIrii saMireHH4.

JINOBYBAHHSI. ¥ MuHyJI0MY CTOJIITTI OeH3eH M00yBaju i3 MPOAYKTiB IIepe-
POOKU Kam’ AH020 8Y2inas; el MeTO i Joci BUKOPUCTOBYIOTH Y IIPOMUCJIOBOCTI.

Benzen mo0yBaioTh TaKOK 3 Hagmonpodykmise 3a TOTOMOTOIO IIPOIeciB
apomamu3ayii, TOOTO IePEeTBOPEHHA HeapoOMaTUUHUX CIOJYK Ha apoOMaTUYHi,
HaIpUKJaL geTifpyBaHHIM I'eKCaHy 3a HasgBHOCTI KaTaJrizaropa. BigoyBaeTn-
cs IIPOIleC OMHOYACHOTO AeTriApyBaHHS 1 ITUKIisaIii:

i
CH H H
Hzc‘:/ \2CH3 t, KarT. \C//C\C/
H,C~. _-CH c| 'i: A
~ NS
2 CH, 3 H/ \(|j/ \H
H
T'ekcan Bensen

ITikaBuM € cmoci®d moO0yBaHHA GemseHy, 3ampomoHoBauuit M. II. 3esin-
CbKUM, 3TiIHO 3 AKMM €THUH IPOIIYCKAIOTh HaJl AKTUBOBAHUM BYTiJIJIAM 32 T€M-
neparypu 600 “C:

Erun Bensen

SACTOCYBAHHS. BeuseH € BUXiTHOIO PEUOBUHOIO IJIA CUHTE3Y BeJITues-
HOI KiJIbKOCTi OpraHiuHuX peuyoBUH, cepel AKX OapBHUKH, JiKapCcbKi 3acobu,
moJriMepu, MeCcTUIUAN, BOyxoBi peuoBunu. OT:Ke, 6eH3eH — 6a30Ba CUPOBU-
Ha IJId IIPOMMCJIOBOTO OPraHiuyHOTO CUHTE3y. BUKOPHUCTOBYIOTh CHIOJYKY 1 AK
PO3UYMHHUK.
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('Bucroskn )

BeH3eH HanexuTb 40 apoMaTUYHUX BYrTIEBOAHIB.

Monekyna 6eH3eHy Mae GOpMy NPaBUAbHOMO MAOCKOrO LWECTUKYTHUKA.
Y Monekyni 6eH3eHy 3B’a3kn Mixx aTomamu KapboHy € piBHOLHHUMN.

BeH3eHy BnacTuBi peakLii 3amilleHHs; 3a NeBHUX YMOB BiH BCTyNa€e B peakuji
NPUEOHAHHS.

[MpomucnoBum pxepenom nobyBaHHA 6EH3EHY € KaM’aHE Byrinng. beHseH € cu-
POBUHOIO 419 BUPOOHULITBA GapBHMKIB, NikiB, BUOYXOBMX PEHOBUH, 3a2C06IB 3a-
XUCTY POCANH Bif, LUKIOHVKIB TOLLO.

3ABOAHHA AN1A CAMOKOHTPOJIIO

Yomy cTpykTypy BeHseHy byno 3’scosaHo nuwe yepes 40 pokis

nicns Moro BigKpUTTS?

3a XiMiYHMMK BIACTMBOCTAMU BEH3€eH He HaNeXUTb Hi 40 Hacuye-

HWX, Hi 4O HEHACHUYEHHUX BYrneBogHis. Yomy?

Ha man. 17 306paskeHo nonym’s 6eH3eHy, MeTaHy W eTeHy. Slke

306pakeHHs BiANOBIAAE KOXKHIM 3 pedoBrH? Bianosigb noscHiTb.

Uu 3Hebapenioe 6eHseH GpomHy Boay? MoscHiTb, Yomy.

Aki peakuii xapaktepHi gns 6eHseny? Cknagitb piBHAHHSA peakuii.

AKi 3 HaBeLEHUX CNONYK HaeXaTb fO HacUYeHWUX, HeHACHUYEeHMX,

apomatuunux: CgHi,, CeHg, CeHsCl, CsH14? Man. 17. Monym’s

BYI/IEBOLHIB

pi3HOro cknagy

JonaTKkoBi 3aBOAHHS

MosicHiTb yMOBHICTb chopmynn Kekyne ans 6eHseny.

MosicHiTb BNAME yMOB Ha nepebir peakuii 6eH3eHy 3 x10pom.

3pobiTb BUCHOBOK NPO peaKLiiHy 34aTHICTb GeH3eHY NOPIBHAHO 3 HACMYEHUMM | HeHa-
CUYEHWUMH BYTIEBOAHSAMM.

Cknagfitb piBHAHHS NOCNIJOBHUX NepPeTBOPEHD: BYTiNAs Ha BeH3eH; MeTaHy Ha XJopo-
GeHseH.

Lns pobysaHHs 225 r xnopobeHseHy Tpeba 3aTpaTuTh X0p 06’EMOM (H. Y.)

A22,4n B67,2nB44,8nT 11,21

§10. B3AEMO3B'A30K | BBAEMOINEPETBOPEHHA

BYTJIEBOAHIB

Busuarouu ByrsIeBOAHiI, BU IlepecBigumiancsa B IXHiWI pisHOMaHiITHOCTI,

3yMoOBJIeHiN 3maTHicTIO aTomiB KapOoHy yTBOpIOBaTH MOJEKYJIU JiHiiiHOI Ta
MUKJIIYHOI OYI0BU, CIIOJIYYATHCA MiK cO000 3a MOIIOMOIOI0 IIPOCTUX 1 KpaT-
HUX 3B A3KiB. A Ille — yTBOPIOBATY 'OMOJIOTIUHI Py Ta isomepu.

HanuwiTb 3aranbHi popmMynu roMmonoris MeTaHy, eTeHy, eTUHY.

Hesuauna 3amina ckiany mojekyau (Ha rpyny —CH,—) cupuunnse ami-

HY (piSMYHUX BJIACTUBOCTEM rOMOJIOTAa, a HE3HAYHA 3MiHA IMOPAIKY CIIOJY-



44

YeHHS aTOMiB MPUBOAUTH A0 YTBOPEHHS idoMepy, TOOTO HOBOI CIIOJIYKHU 3
OPUTAMAHHUMU iff BJJACTUBOCTAMU. ¥ IIbOMY BUABJAETHLCA Oisd 3aKOHY 3a-
JIE’KHOCTI BJIACTHBOCTEH OpPraHiuHMX PEUOBUH BiJ cKJany i Xximiuxoi 6ymo-
BU MOJIEKYJI.

HaBepiTb KOHKpETHI NpUKAaAH Li€i 3aNeXXHOCTi, NiATBEPLITb IX (PiSUUHUMH KOH-
CTaHTaMW PeYOBUWH Ta XiMIYHUMU peaKLisMU.

3a cKJIaJoM MOJIeKYJI BYTJIeBOAHI PiBHUX I'PYII PIBHATHCA MisK 00010 Kilhb-
KicTio aTomiB I'imporeny, 1Mo mpumnagaoTh Ha IeBHY KiabKicTh aTomiB Kap-
6ony. OT:Ke, BHACJIiIOK IpHeTHAHHS abo BimmiemnyaenHsa aTtoMiB Iigporeny
CIOJIYKU OJIHi€l Py IIEePEeTBOPIOIOTHCA HA CIOJYKHU iHINOI rpymnu (peaxirii
riIpyBaHHu4d i JerigpyBaHH).

HaBegiTb npuKkiagu Takux peakuin.

ITocrnimoBHMME XiMIiUHMMM NEepPeTBOPEHHAMHN 3 HEOPTaHIUuHOI CIIOJNYyKH
KaJIbI[ill KapOiy MOKHAa OTPUMAaTH €THH, a 3 HbOro — OeH3eH, OCTaHHill mepe-
poOUTHU HA iHIIi CIIOJIYKU.

Cknapitb piBHAHHS LMX XiMIYHUX NepPEeTBOPEHb.

ITi opukIagu 3acBigYyIOTh TEHETUUHUN B3a€MO3B’ 30K MiK BYTJI€BOIHSI-
MU, a TaKOK Mi’K OPTaHiYHNMU Ta HEOPTaHIYHNMU PeUYOBUHAMU. SHAHHSA ITUX
B3a€MO3B’ A3KiB YMOKJIUBIIIOE JOOYBaHHA 0araThoxX IiHHUX CIOJIYK 3a JOIIO-
MOT0I0 XiMiUYHOT'O CUHTE3Y.

C? 3ABOAHHA O0J1A CAMOKOHTPOJIIO
1.

Hanuwitb piBHAHHSA peakLil 3a CXeMoto NepeTBOPEHbD:
Hacuuenui ByrnesogeHb

ApomMaTtuuyHui ByrnesoneHb <— HeHacuueHW ByrneBofieHb

2. Yum 3ymMoBneHa CTPYKTypHa i3oMepis ByrneBogHis? Hasepgitb npuknanu.

3. Hanuwitb CTPYKTYpHi (hOpMy/IM PeYOBUH HABELEHOTO CKNAAY.
3rpynyiTe pe4OBUHWU-FOMOJIOTH:

CGHGy CZHZ; C4H10y C4H8; C4H67 C2H6y C2H47 C10H22-
4. HasepeHi peyoBuHu — Le
CHEC—CH3 CH3—CH2—CH3 CH3—CH=CH2

A romonoru
b izomepu
B Hi i3omepH, Hi romonoru

5. Hanuwitb piBHSAHHSA peakLii 3a cXxeMoto NepeTBOPEHb:
CaCO3 —>» CaO —>» CaCZ —>» C2H2 —>» C2H4 —>» (_ CHz_CHz_)n.

3p0obiTb BUCHOBOK NPO B3AEMO3B’ 30K HEOPraHiuYHWX Ta OpraHiyHUX PEUOBHH.



OKCUI'EHOBMICHI CITOAYKUA

OKCUTEHOBMICHI CHOJYKM BifirparoTh BU3HAUYANLHY POJIb V MYHKIIOHY-
BaHHI JKMBUX OPraHi3sMiB — POCJWH i TBapwH, BXOIATH OO CKJALy i:Ki (Ie
BijomMi BaMm KupuU i ByTrJIeBOAM), € OCHOBOIO JIEPEBUHU, 3 HUX BUTOTOBJIAIOTH
maiip, BOJIOKHA, BOHU € CKJIASHUKAMI MIJIA Ta IHIMNX MUAHUX 3aC00iB, JIiKiB
To1rto. Bimomi Bam 3 Kypcy ximii 9 Kyiacy TepMiHM «COUPT», «€TAHOBA KUCJIO-
Ta», «eCTEP», «KUP», «VIFOKO3a» — Ile Ha3BU OKCUTE€HOBMiCHUX OPTaHiUHUX
peuoBuH. CaMe ixX Ta 6araTo iHIIKUX CIIOJYK BU JOKJAJZHO BUBUATHMETE B ITHO-
MY Po3Iiji opramiunoi ximii.

 Poarnsanbte Tabnuuto i npuragante, Wo Take yHKLiOHaIbHA (XapaKTepUcTHUHA)
rpyna.

OKCUTeHOBMIiCHi OpraHiuHi CIIOJIYyKH

Kxac Baransaa dopmyaa DyHKIiOHATbHA
rpymna
Cnupru R—OH __ OH
Denonu
Anbpperion R—C=0 —C=0
N \

H H
Kap6onosi R—C=0 — =0
KHCJIOTHU . N

OH OH
Ectepu R—C=0 —C=0

1 N\ 1
O—R O0—R
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CNUPTU | ®EHOJIU

HarpukiHLi BUBHEHHSI TEMU BU 3MOXETE!

() HasBaTu CNUPTK 3a NpaBUIaMN HOMEHKNATYpW;

O cknactv dopMynuv CNUpTIB 3a iXHIMKW Ha3BaMM Ta Ha3BW — 3a GOPMYIaMu;

O cknact GopMyn CTPYKTYPHUX iBOMEpPIB CNMPTIB;

() cxapakTepu3dyBaTu BOOHEBI 3B’A3KMW;

() NOSICHUTW €NIEKTPOHHY Oyo0BY CNNPTIB i PeHonNy;

O onucaTu Gi3nyHi BNacTUBOCTI CMONYK;

(O MOSACHUTW peakLinHy 30aTHICTb CNMPTIB | peHony;

O 3anuncaTu PiIBHAHHA peakLiin OKMCHEHHS, 3aMilleHHs, aerigpaTadlii;

O MOSACHUTU eNIeKTPOHHY CYyTb BBAEMHOI0 BIJIMBY aTOMIB Y MOJIEKYJIax CMUPTIB
i beHony;

O NOSAICHUTWX [0 €TaHOJ1y Ha OpPraHi3m JII0AVHN;

(© PO3MOBICTV NPO METOAN [00yBaHHSA CMOJYK Ta iXHe 3aCTOCYBaHHS;

O knacudikysaTtu CnvpTu;

(© 3acBOITV TEPMIHW: BHYTPILLIHBLO- 1 MXXMOJIEKY/IipHa Aerigparayis, peHosl.

§ 11. HACMYEHI O4HOATOMHI CMMUPTH

CRJAI T BYAOBA MOJIERYJI. dx Bam y:Ke BimomM0, HasABHICTH Y
MOJIEKYJi onxHiel abo KinbKOX (YHKIIOHATBPHUX (XapaKTEPUCTUUHUX)
2idpoxcunvnux 2pyn, CIOJIYyUYEeHUX 3 BYIJIEBOJHEBOIO TIDPYIOI, € O3Ha-
KOI0 KJIacy OPraHiuYHMX PEeYoBWH, IO IX HA3WBAIOTh cnupramu. Hacuueni
OMHOATOMHI COUPTHU MOYKHA PO3TJISAAATH AK CIOJYKH, M0 € MOXiJHUMU HACU-
YeHUX BYTJIEBOAHIB (aJKaHiB), Yy AKUX oAMH aToM limporeny samimieHuii Ha
rigpoKcuJIbHY rpyny. MiKHapoaHa Ha3Ba IIUX CIIOJNYK — AAKAHOMU, iHOI 3a-
CTOCOBYIOTH TPUBiaJIbHY HAa3By — aJKOTOJII.

3ajiesKHO BiJ 0yI0BU BYTJIEBOJAHEBOI I'PYIIY PO3Pi3HAIOTE CIIUPTU HACUYEHI,
HeHacuyeHi, apomMamuiti, a 3a KiJIbKiCTIO TiIPOKCUABHUX TPYI — O0HO- i
6azamoamomni. Bam Bimomi HacuueHi O1HOATOMHI CIMPTU METAHOJ i eTaHOJI,
110 MiCTATH 3aJIUIIIOK HACUYEHOTO BYTJIEBOAHIO 1 OAHY T IPOKCUJIBbHY IPYITY, a
TaKOK TPhOXATOMHUU CIIUPT TJIIIEPOJT.

H

IIpuragaiimo ixui popmyaun: H—C—OH, a6o ckopouerno CH;—OH;

| Meranou
H
H H CH,—OH
| |
H—C—C—O0H, a6o ckopouerno CH;—CH,—OH; CH—OH
| | Eranoxn |
H H CH,—OH

Trinepon
38’130k O—H monsapu3oBaHUii, OCKIJIBKM aTOM OiJbIll €JeKTPOHETraTuB-
Horo OKcureny BiATArye no cebe eJIeKTPOHHY I'yCTHHY 3B’ sA3Ky. BHaciIimok
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nosiapusalii Ha atromi I'igporeHy BUHVKa€e 4YaCTKOBUII MO3UTUBHUN 3apAln, a
Ha aToMi OKCUTeHy — YaCTKOBUU HETATUBHUM:
& &
H:C—>O0O<«H

ITonsapuicTs 3B’ 3Ky BIJIMBAE Ha BJIACTUBOCTI CIUPTIiB.

MeraHos pO3IIOUMHAE TOMOJOTIUHHUM pPAJ HACUYEHUX OJHOATOMHUX
cuupTiB. XapaKTepUCTUKMU TOMOJIOTIB HaBeaeHO B Tabs. 6. Mogesi moaerya
MeTaHOoJYy i1 eTaHOoJy 300paskeHo Ha maJj. 18.

3arajbHy QOPMYJay HACUUYEHUX OZHOATOMHUX CIIMPTIB MOKHA BUBECTH i3
3arajbHOl (DOPMYJIM HACMUEHUX BYTJIEBOAHIB 3aMimieHHAM aTtoMma ligporeny
Ha TiIPOKCUJBHY I'PYITY:

C.Hzy 2 C.H,,.,0OH

Sx1o ByryieBogHEBY IPYITy ITIOBHAYUTH JiTepoio R, To 3arambHa hopmyna

cuupriB matuMme Buraag R—OH.

Tabauma 6

XapaRTepHCTI/IRI/I HAaCHYECHHUX OJHOATOMHHUX CHI/IpTiB

T opery o TeMH:s)gaTypa, —
H T'yeru- .
asBa HIiCTB,
Ha,
CIHUPTY . 3 r/100 r
MOJIEKY- CKOpOYeHa njIaB- KHMIIH- T/CM H.O
JSIpHA CTPYKTypHA JIeHHA  HSI 2
Mertanos CH;0OH CH;—OH -94 64,5 0,792 Heobme-
JKeHa
Eranon C,H;OH CH;—CH,—OH -114 78,4 0,789 »
ITpoman- CsH,OH CH;—CH,—CH,—OH -127 97,4 0,804 »
1-ox
Byrau-1-on C.H,OH CH;—(CH,),—CH,—OH -90,2 117,4 0,810 7,9
ITenTan- C:H;;,OH CH;—(CH,);—CH,—OH -78,5 137,8 0,814 2,4
1-om
T'excan- Ce¢H30H CH;—(CH,;),—CH,—OH -52 157 0,821 0,6
1-o1
Tentan- C:H;;OH CH;—(CH,);—CH,—OH -34 176 0,822 0,1
1-o1
OKrTaH- CsH,;OH CH;—(CH,)s—CH,—OH -17 194 0,825 0,05
1-ox
Houman- CyH,,OH CH;—(CH,),—CH,—OH =5 215 0,827 Hepos-
1-o1 YMHHAKA
HeKaH' CloHZIOH CH3 _(CHg)g_CHZ_OH 7 230 0,829 »

1-om
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a 6
Man. 18. Mogeni monekyn metaHony (a) Ta etaHony (6)

ISOMEPISA. HOMEHKJIATYPA. HacuueHUM OJHOATOMHHUM CIIHMPTaM
BJIACTUBA CMPYKmMYpHA i3omepis, 3yMoBJIeHA OyJOBOI0O KapOOHOBOTO CKeJieTa
i moJIOKeHHAM TiApoKcuabHOI rpynu. [aa ciupty ckiaany C,HyOH mosxauBi
Taki isomepu:

CH;—CH,—CH,—CH,—OH H;C—CH,—CH—CHj;
|
OH
1 2
CH3 CH3
| |
H;C—CH—CH,—OH H;C—C—OH
|
CH;
3 4

3a cHCTEeMaTHUYHOI0 HOMEHKJIATYPOIO Ha3BM HACUYEHUX OJHOATOMHUX
cnupTiB (AJKaHOJIiB) HEPO3TANYKeHOI OYIOBU YmaEoponb 6i0 HA36 alKAHIE
dodasannsam 00 Ha38 cydikca -on (MeTaH — MeTAHOJ, MIPOIAH — IIpoIa-
Hou1). IIJo6 Haseamu cnupm po3zanydxernoi 0ydosu, mpedba NpoHYymepyeamu
Halldoswuil KapOOHOBUIL JAHUNZ, NOYUHAWYU 8i0 AmoMa, HAUOAUNILO0ZO
00 2i0poKCcuNbHOL epynu; neped HA38010 8KA3AMU Micue i HA36U AJLKIAbHUX
3amicHUKI8 iy abemK080MY NOPAOKY; Nicla HA36U 20J106H020 LAHUI02A LUPPOIO
nosnauumu micye 2i0poxcunvHoi epynu i dodamu cygixc -on.

Hanpuraaz: 4-etus-3-MeTuareKcan-2-oJ

C.H; CH;
6 5 l4 3 2
H;C—CH,—CH—CH—CH—OH
1]
CH;
CknagiTb Ha3BM i30MepiB ByTaHoy, WO X HABEAEHO BMLLE.

®I3UYHI BJACTUBOCTI. BOJHEBUI 3B’SA30K. Hacuueni ommo-
aTOMHIi cnUpPTH — PiAKi abo KpucTadiuHi (BUIIi CIUPTH) PeUOBUHY, 6€36apBHi,
3i cmermuivyHUM COUPTOBUM 3aIIaXOM.
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Cepen ciupTiB, Ha BiIMiHYy Bif ByTJIeBOAHIB, HEMAa€ ra3yBaTUX PEUOBUH.
TemmnepaTypu IJIaBJIEHNUS i KUITIHHA COUPTIB 3HAYHO BUIITi, Hi’K BYTJIEBOHIB 3
Maii:Ke TaKOI0 CaMOIO BiTHOCHOIO MOJIEKYJIAPHOIO Macoo (TabJ. 7).

TemmnepaTypu KMIIiHHA BYTJIEBOHIB i cIMPTiB

®dopmyaa ByriieBOIHIO

C,Hg
C;Hs
C4H10

Taobauma 7

CsHi»
CGH14

s C dopmyaa coupTy trms C
-89 CH;0H 64,5
—42 C,H;OH 78,4

-0,5 C;H;O0H 97,4
36 C,H,O0H 117,4
69 C;H;;0H 137,8

Tary BigMiHHICTE TeMIepaTyp MOKHA IIOACHUTU HASIBHICTIO JOAAaTKOBOIL
B3aeMo/ii Misk MoJsieKyJaamMu criupTy. [y 3’ AcyBaHHS IPpUPOAH Iiiel B3aeMomii
3BEPHEMOCS 10 HeopraHiuHol ximili @ po3TiIAHEMO TeMIIepaTypu KUIiHHA
cuoayk ligporeny 3 geaxumu eimemedtamu IV— VII rpyn Ilepioguunoi cu-
cremu (maji. 19). 3BepHiTH yBary, 1o 3i 36iJabIlIeHHAM BiJHOCHOI MOJIEKYJIAD-
HOI Macu IMUX CHOJIYK IXHi TeMmepaTypyu KUITIHHA TiJBUMNYIOThCA. BUHATOK
CTAHOBJATH TimporeH (uryopms, BoJa Ta aMOHiaK, KOHCTAHTU AKUX IYKe
BiIpiBHAIOTHCA BiJl KOHCTAHT CIIOJIYK CYCimHiX esleMeHTiB y niarpymi. Maroun
HaWHMIKYI BiTHOCHI MOJIEKYJISIPHI Macu, BOHU XapaKTepPU3YIOThCSI HaNBUIIU-
MH TeMIlepaTypaMu KAIIiHHA, TOOTO MOJIEKYJIH ITUX CHOJIYK MiIHillIe 3B’ i3aHi

Mixk co6oro. Homy?

O 150
) H,0
E 100 -
g
50
i HF HyTe
£ o-
NH
g 3 H2S ste T
g 0] HCI HB
2 PH, ’
= ~1004 SiH,
~150
CH,
-200 T T T T T T T
20 40 60 80 100 120 140

BigmocHa MoseKyIsipHa Maca

Man. 19. 3anexxHicTb TeMnepaTyp KWMiHHS CNOYK HEMETaNliuUHUX eIEMEHTIB
3ligporeHoMm Bif iXHbOi BiAHOCHOT MOJIEKYNIAPHOI MacH
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3B’a3ku Mixk aromamu ligporeny # esekTpoHeratuBauMu aromamu N, O, F
TOJISTPUB0BaHi, Ha aTroMax ['iIporeHy BUHNKA€E YaCTKOBUY TIO3UTUBHUN 3apAL:

5" & 5" 5" & 5" 8" &
H—>N<«H H—>O0O <« H H—>F
H8

3a paxyHOK MPUTATaHHA IO3UTHUBHO 3apsaaskeHoro aroma I'igporeny oguiel
MOJIEKYJIY 1 HeraTuBHO 3apsaasKeHoro aroma Oxcureny, HiTporeny uu @iyopy
iHIITIOI MOJIEKYJI YTBOPIOETHCA T. 3B. 600He8Ull 38’30k (II03HAUAIOTH TPhOMa
Kpankamu). ['izpores € HiOu MiCTKOM Mi’K ABOMa eJIeKTPOHEraTUBHUMU aTO-
MaMu:
...H_F...H_F...H_F...

R

HHH H .

PN N
N

Wb, XX

* \ / . H H H

ot

Tax caMO YTBOPIOIOTHCSA BOAHEBi 3B’SI3KH MiK HOJAPHUMHU MOJEKYJIaMU
COUPTY:

H
H\| H
|
H
H—\C—O—H"'O—H"'O—H”'
s | :
H|H |
H G
H | H
H

BoagueBuil 38’ 30K HAJEKUTH M0 CIa0KUX 3B A3KiB, OJHAK AJIS TOTO II[00
pinuHa, B AKifl MOJEKYJIM acollifioBaHi 3a paXyHOK BOAHEBUX 3B’ sI3KiB, mepe-
TBOpMJIAacA Ha mapy (3aKwuIijsa), moTpibHO 3aTpaTUTHU JOJATKOBY €Hepriio Ha
pyHHYBaHHA ITUX 3B’ A3KiB.

Orike, MOPiBHSAHO BUCOKI TeMIIepaTypu KUIIIHHA CIUPTIB (a TaKOK BOIH,
aMOHiaKy, rigporex ()Iyopuay) MOSICHIOIOTHCA HAABHICTIO BOAHEBUX 3B A3KiB
MiXK iIXHIiMU MOJIEKYyJIaMU.

VYHacIiIoK yTBOPEeHH BOOJHEBUX 3B’ A3KiB MisK MOJIeKyJIaMu BOLU i CIUPTiB
OCTaHHI PO3UMHAIOTHCS Y BOMi:

Ho - H/O.\H H
H—>c—'o; "o H

O-
H  OH
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IIpoTe 11e XxapaKTepHO JINUIIE A HUMKUUX CIIUPTIB, Y AKUX TiIPOKCUIbHA
IpyniacTaHOBUTH 3HAUHY YaCTUHY MOJIeKyau. [1epIrri Tpy 4jeHU TOMOJIOTiYHOTO
pPAny HeoOMeKeHO PO3UMHHI; Y HACTYIIHUX I'OMOJIOTIB 3 IIOJOBKEeHHAM Kap0o-
HOBOTO JIQHITIOTA MOTO YACTKa B MOJIEKYJIi 30i/IbIITyETHCA, TOMY PO3YMHHICTH
CIIPTiB BMEHIIIYETHCH.

Y npoMy MOKHA IIepeKOHATHCS Ha JOCHigi. ¥ YoTupPU IPOOipKU 3 BOJOIO
n100aBUMO ONHAKOBY KiJIbKiCTh MeTaHOJy, eTaHoJy, OyTaHOJy, HEeHTAHOJY.
CoocrepiraTuMeThcA IOBHE PO3UMHEHHSA IIEPIIUX ABOX CIIUPTIB i 3HAYHO MEH-
1114 POSYMHHICTD ABOX iHITUX.

XIMIYHI BJACTHUBOCTI. Peaknii moBHOro i 4aCTKOBOI'O OKHMCHEH-
Ha. SIK 1 Bci opra"iuHi pe4yoBMHU, COIUPTU TOPATH 3 BUIIJIEHHAM TEIJIOTH.
Iligmanumo 3pa3Ku MeTaHOJY, eTAaHOJY, IPOIAHOJY, IEHTAHOJIY B MOPIIEJIA-
HOBUX yarkax. [lomiTHaA BifMiHHICTS Y XapakTepi ropiHHA cCIUpPTiB: Big Maii-
JKe HeCBiTHOTO CUHIOBATOTO MOJYM’ I METAHOJY IO KilTSBOTO — IIEHTAHOJY.

MNosAcHITb xapaKTep ropiHHSA CMUPTIB Pi3HOrO CKAaAy, CNUPAKYUCh Ha 3HAHHS Xa-
paKTepy ropiHHA BYr1eBOOHIB.

YacTKOBO OKMCHIOIOTH CIIMPTH KaJIifi fuxpomar abo KaJiii mepMaHraHar y

KHCJIOMY CEPEeJOBUIIIi, IIPU IIbOMY YTBOPIOIOTHCA KapPOOHOBI KUCJIOTH:
[0] »0
b OH

Eranosa KucJsora

Peaknii samimenns. OcCKinbKM eJeKTpoHHA TrycTmHa 3B A3Ky O<«—H
amimena 10 OKCureHy, MOKHA IIPUIYCTUTH, 1110 JIs CIUPTIB MOKJINBI peakirii
3 eiduiennennam I'idpozeny. IIpore mpoba cnupTy Ha €JIEKTPOIIPOBiIHICTE ae
HeraTUBHUI pe3yJbTaT; IPAKTUUHO HE CIIOCTepPiraeThbCs I eIeKTPOJiTUIHOL
JUcOoIliaIii CIupTy y BOI.

Ot:xe, aToMm 'igporeny xoua it HaOyBae PyXJIUBOCTI, ajie XiMiuHMi 3B’ A30K
O—H 3a TakuX yMOB He PO3PUBAETHCAH.

Cupo0OyeMo IIPOBECTH PeakKIlilo 3 aKTHUBHIIIMMU peareHTaMu. BmicTumo
IIMATOYOK METaJIIYHOTO HATPifo B IPOOipKYy 3 2 MJI eTaHOJYy W 3aKpHUeMO ii
IPOOKOIO0 31 CKIAHOIO TPYOKOIO, BIITATHYTOO Ha KiHIli. BimOyBaeThcsa peakitia

3aMillleHHA 3 BUALJIeHHAM BOJHIO:
2CH;—CH,—OH + 2Na — 2CH;—CH,—ONa + HzT
Eramon Harpiit eraHogaT

SAK MOXXHa nepeKoHaTUCS, WO BUAINNAETLCSA CNpaBai BOAeHb?

VY 1ifi peakitii BUABISIOTHCS CIa0K1 KMCJIOTHI BJIaCTUBOCTI CIIUPTY:
513"
2CH;—CH,—O-+H+ 2Na —— 2CH;—CH,—O + 2Na" + HZT

3arajbHa HasBa aHIOHIB y mNpoAyKTaxX 3aMileHHs ['igporeny Ha MeTaJiu-
HUU eJleMeHT — aJkaHoaamu (ankoroysaTu). [JoOyTuit HaMmu Hampiil emaHo-
JAm MOKHA BUAIJIUTU Y TBEPAOMY BUTJIAMIL.
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IlpurapaiiTe, 10 peakIlia HaTpio 3
BOLOIO BigOyBaeThcsA OYPXJIMBO, BOLEHD
BUIiIAETHLCI B3HAUHO e€HepTriiHilme, HIiX
y peaxiii HaTpito 3 eranosmom. OueBum-
HO, T03HAYAEThCS BILJIUB BYIJIEBOIHEBOI
rpynu: TigporeH crae MeHII PYXJIUBUM
i BigmenaoeThbcs Baskue MOOPIBHAHO 3
Tigporenom BoamM.

3 IIOMOBKEHHSAM KapOOHOBOIO JIAHILIO-
ra aKkTUBHICTB CIIUPTIB y peakIrii 3 HaTpiem
cragae. Y IbOMY BUSBJIAETHCSA B3a€EMHUN
BILJIVB @TOMiB Y MOJIEKYJIi.

Peaxnia perigparamii. Ilepebir Taxoi

Man. 20. AnecTesia MeaHUUHKM R
echipom (1885 p.) peakIiil BM3HAYAETLCA S3O0BHIIIHIMH yMO-

BamMu. SIKIIO eTaHOJ HarpiBaTu M0 TeMIle-
parypu mouan 170 °C i3 cM/IbHOIO KMCJIOTOIO, HATIPUKJIAL KOHIIEHTPOBAHOIO
cyabdaTHO0, a60 TPOMyCKATH Hmapy CIupTy Haji Kartairaisatopom (AlyO;), To
BimOyBaTuMeTbCA PEaKIidA 6HYMPIULHbOMOLEKYAAPHOL Oezidpamauii 3 yTBO-
PeHHSAM eTeHy:

H H
Kar.

|
‘H OH: Eren

Cknagitb piBHSIHHSA peakuii gerigparauii nponaHony. Hasgite pevoBuHy, LLO YyTBO-
pto€eTbCs.

Sxio & remeparypa HarpiBauus He mepesuiye 140 °C i cuupT y3sTO B HaJJIMIII-
Ky, TO BiiOyBaeThCA PeaKIisA MiHMONLEeKYLAPHOL OeziOpamayii 3 yTBOPEHHAM CIIOJY-
KU, 1[0 HAJIesKUTH L0 KJIacy eTepiB 3aranbHoi popmyarn R—O—R!.

3 eTaHOJIY YTBOPIOETHCA eMOKCieman:

t<140°C

Erokcieran
Iz cepeguau XIX crT. erokcieran (y MeguUIIUHI BKUBAIOTh TePMiH «MeIUUHUI
edip») Bimomuii AK 3acib ana sHeboseHHa (masu. 20). Ilepmry omepartito mig eipaum
HapKo30M HpOBiB 6ocToHChKUH Xipypr k. YoppeH y 1846 p. ¥V BOE€HHO-TIOJILOBIiit
xipyprii fioro Buepie 3acTocyBas BugaTHuil Xipypr M. 1. Iluporos.

JOBYBAHHA ETAHOJIY. 3araJbHUM METOAOM JOOYBaHHSA CIUPTIB €
2i0posti3 2a102eHONOXI0OHUX 8Y2/1e800HIE:

NaOH
CH;—CH,—Cl + H,0 ——> CH;—CH,—O0OH + HCI

Xnopoeran Eranon

Ha mpakTuili BUKOPUCTOBYIOTH BOJHUII PO3YMH HATPiil Tigpokcumy abdo
KapOoHAaTy.
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EraHoJ yTBOPIOETHCA TAKOXK Y Pe3yabTaTi peakii zidpamauyii emeny:
H+
CH,=CH, + H,0 —» H;C—CH,—OH
Eren Eranon

Hatigasuimmuit MmeTos 100yBaHHS eTAHOJIY — IIe CNUpPMmMoge OPOdiHHs 2Ji10-
K03U, 110 MiCTUTBCA Y BUHOTPAai, inmux ¢ppyrrax. [Iporec BigdyBaeTbcs min
i€l MTPUPONHUX KaTaIi3aTOpiB — en3umis ((pepmernmia), 1m0 iX BUPOOIAIOTH
OPiKIKI JedKUX BUAIB. Y 3araJbHOMY BUTJISIL IPOIEC CIUPTOBOTO OPOTiHHA
MOKHA MOJATU PiBHAHHAM: o,

Cngzog —> 2CH3CH20H + 2002
T'nrorosa Eranon

Hacmnpaszai yTBOpPIOETHCSA CyMiIll CIUPTIB Ta iHININX PEUYOBUH, Y AKil JuIme
12 % eranouay. Is fioro BuAiieHHA BUKOPUCTOBYIOTH METOX ucmuiayil, abo
neperouku (Maj. 21, 22). ¥V pe3yabTaTi yTBOPIOETHCA T. 3B. peKmu@ikam, 110
mictutsb 96 % eranosyi4 % BomH.

Eramon mo6yBaroTh TaKoXK zidpamauyicto emeny. [[ooyTuii y Takuii cmoci6
COUPT BUKOPUCTOBYIOTH [IJIs TEXHIUHUX TOTPED.

BukopucranHa eTaHONY HaA3BUYAWHO IMIUPOKe. 1]e pOBSUMHHUK AJIA BUTO-
TOBJIEHHS (hapMAaIleBTUYHUX IIpernapariB (HaCTOSAHOK, eKCTPAKTiB TOII0), Iap-
dymMepHHUX i KOCMEeTUYHUX BUPOOiB, eceHIlidl, JlaKkiB (moaiTypu aasa meOJriB).
Eranosom sK OaxTepUIIUIHUM 3aco00M OOPOOJAIOTHL paHU. Y XapuoBiit
TIPOMMCJIOBOCTI 3 HHOT'O BUTOTOBJISTIOTH AJIKOTOJIbHI HAIIO1.

3 eTaHOJIY B IPOMUCJIOBUX MacIiTabax BUPOOJIAIOTE OITOBY KUCJIOTY, XJIO-
podopm, Meguunnii eip Ta iH. Y 6araThbox KpaiHax cyMiI OeH3UHY 3 eTaHOo-
JioM (10 10 % ) BUKOPUCTOBYIOTH SIK ITaJIbHE.

CxapaKkTtepu3yiTe nepeBaru BUKOPUCTAHHS TaKOi CyMilli 3 Nornsay 3MeHLUEHHS
LWKIiAJIMBUX BUKMAIB Y aTMOCepy.

Eranos, mpusHaueHUH A TeXHIUHUX Iijiell, HA3UBAETLCA OeHamypa-
mom. et TpogyKT MiCTUTH ZOMIIIIKY, 1110 3MiHIOIOTH 3aIlaxX, cMakK i KoJip eTa-
HOJIY i POOJIATD MOr0 HEIIPUJATHUM JIJISI CIIOKMBAHHA.

Man. 21. Anapart ans
neperoHku cnupty (1500 p.)
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Hdisa eranoay Ha oprani3m. 3 KypciB ximii i 6Giosorii Bu Bike 3HaA€ETe IIPO

3TyOHY JiI0 AJKOTOJbHUX HANOIB Ha OPraHisdM JIIOAWHU, IO IIPU3BOAUTH IO
TSXKKOTO 3aXBOPIOBAHHA — ajJKoroaismy. IlosscHiTh Ha OCHOBI IIUX 3HAHB Ta
3aJIy4yaoun AOJATKOBY JiTepaTypy, YoMy aJKOT0Jb OCOOJIMBO HeOe3IIeuHMi
IIJIA MOJIOAOTO OpTaHisdMy.

3ABOAHHA OJ1A CAMOKOHTPOJIIO

LLlo Take dpyHKLUiOHanbHa (xapakTepucTuuHa) rpyna?
SKi cnonyku HasuBaloTb cnMpTamm?
Sk nosHavaeTbcs BB atoma OKcHreHy Ha po3noaifii €IeKTPOHHOI FYCTUHW B MOJIEKY i
cnupty?
Yum 3ymoBnEHa i30Mepis HAaCMYEHWX OQHOATOMHKX cnMpTiB? HaBeaitb npuknaau.
MosicHiTb NPUUYKMHY aHOMasIbHO BUCOKOT TeMnepaTypH K1NiHHS BOAM.
MoscHiTb ynivMB BOAHEBMX 3B’A3KiB Ha Pi3WUHI BACTUBOCTI CMIUPTIB.
HaBsefiTb piBHAHHSA XIMIYHWX peaKLii CNUPTIB, WO BiAOYBaIOTbCA 3 PO3PHBAHHAM 3B’A3KIB
C—OH iCO—H.
MoscHiTb ynaue ymoB Ha nepebir peakuii gerigparauii eraHony.
CknagfiTb piBHAHHS peakLii 3a CXeMOIO NepeTBOPEHb:
CnHZn I CnHZn +1Br —> CnH2n+ IOH

JlogaTKoBi 3aBOAaHHSA

YKaxiTb i30MepH i romMosiorn cepep HaBefeHUX CMOJIYK, 3BaXKalouM Ha i30Mepito Mix
Kflacamy eTepy¥ — OLHOATOMHIi CNUPTH.

CH;—(CH,),—CH,—OH CH;—0—C,H; CH,—OH
1 2 3
CH;
|
CHz_CHg_CHg_CHz_OH CgH7_OH CHg_C_OH
| |
CH3 CH3
4 5 6
Aisomepun: 1i6,2i5 romonoru: 1,4, 5
b isomepu: 1i4 romonoru: 5i 2
B isomepu: 2i 3 romosnoru: 4i 6

Cknagitb CTPYKTYpHi chopMynun izomepHux cnupTis cknagy CsHi,0.

ETvH — ras, rigporeH uiaHif, — piguHa (H. y.), Xoua MONeKyNSIPHi MacH LuX CNONyK npu-
61u3Ho ogHakosi. [NoscHiTb Le.

Ski xiMiuHi BnacTUBOCTI eTaHONy NiATBEPAXKYIOTb, WO Horo dhopmyna C;Hs—OH?
MopisHANTE BNACTUBOCTI MeTaHO/Y 3 BJaCTUBOCTAMMW BOAM | MeTaHy. 3pobiTb y3arasb-
HIOBaJ/IbHWH BUCHOBOK.

AKi ximMiuHi BNacTUBOCTI, Ha Bawy AyMKY, MaTUMe BeH3UI0BHIt CIMPT

CHz_OH

HanuwiTb piBHAHHA NOCNILOBHWUX NepeTBOPEHb: ETAHO/Y Ha eTaH; MeTaHy Ha MeTaHof;
BYr/IEL0 HA MEeTaHO.

YHacnijok NoBHOro 3ropsiHHs pedoeuHu macoto 13,8 r yteopunocs 26,4 r Byrnekucioro
rasy i 16,2 r sogu. BusHaute MonekynsipHy oopMyny Ui€l peHOBUHH, AKLLO TYCTUHA 1T
napw 3a BOJHEM AOpPiBHIOE 23.
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§ 12. TNILEPOJ

CKJIAI MOJIEKYJIN. MoJieKyJu COUPTIB MOKYTb MiCTUTU ABi, Tpu i
0isbITie TiAPOKCUIBLHUX TPy 0ins pisHux atromiB Kapbony. Taki cmupru Ha-
3WBAIOTH BIATIOBITHO 080XAMOMHUMU, MPLOXAMOMHUMU, 0A2ATMOAMOMHUMU
(akmo Takux rpyn moHan tpu). llogo TproOXaTOMHMX 3aCTOCOBYIOTH TAKOMK
3arajibHy Ha3BY TJIIEPOJId. 3a CHUCTeMaTHYHOI HOMEHKJIATYpPoIo iX HasuBa-
I0Tb MPLOLAMU.

Halinpocrimuii TphOXaTOMHUI CIUPT —
riainepoJ (TpuBiajsibHA Ha3Ba — TJIIIEPUH):

CH,—CH—CH,

| |

OH OH OH
ITpoman-1,2,3-Tpiou (riimepoJr)

Ha man. 23 3o0paskeHO MacIITaOHy MOIeJb
MOJIEKYJIU TJIiIePOJIy.

DI3UYHI BJACTUBOCTI. Tmimepon —
OezbapBHaA B’sA3Ka pigmHa, m0O0Ope PO3UYMHHA ¥
Bogi. OcobamBicTiO riIimeposay Ta 6araToaTom-
HUX COIUPTiB € COJIOKUMN CMaK, IO TOCUTIOETH-
cs 31 30iJIBIIIEHHAM YMCJIA TiAPOKCUIBHUX IPYII
y moJsiekyJri. [1a BmacTuBicTh rainepoay Bigoura
B 11OT0 Ha3Bi, IO TOXOAUTH BiJl TPEIBKOTO CJIO-
Ba 2sikoc — comoxkmuii. Y XVIII cr., Koyu riaimepoJ 6yJio BUAiJIeHO 3 Mac-
JIUHOBOI 0JIi1, I0OTO HA3UBAJU IIle OJIIAHUM IyKPOM.

3aBAsAKY HASBHOCTI MAPOKCUIBHUX I'PYI MilK MOJIEKyJaMu 0araToaToM-
HUX CIUPTiB YTBOPIOIOTHCS BOJAHEBi 3B A3KM, AK 1 MisK MOJIEKyJaMU OIHO-
aTOMHUX cnupTiB. IlM mOACHIOIOTHCS BHCOKA I'yCTHHA i POBUMHHICTD y BOXiL
€THUJIEHTJIIKOJIIO I TJIiIepoy.

Man. 23. MacwrabHa mogenb
MOJIEKY U FNiLepony

Cknagitb cxeMy YTBOPEHHS BOLHEBUX 3B’A3KiB MiXK MOJIEKYIaMU TiLepony.

Toinmepos rirpockomiunwmii (Bim rpem. ziezpo — BoJsiora i ckonigs —
cmocrepiraTu), riirepos B6upae 3 moBiTpsa g0 40 % Bosoru (3a 06’emMom).

XIMIYHI BJIACTHUBOCTI. Hna GaraToaTOMHHMX CIIMPTIiB XapaKTepHi
peakrIii ofHOATOMHUX CIIMPTiB, IPUUYOMY BOHU BiOYBAIOTHCA 3a yUacTi ogHiel
200 KiJTbKOX IiIpPOKCUIBHUX IPYII.

Peaxki1rii moBHOTO if YaCTKOBOTO OKMCHEeHHA. SIK i ix1i opramiuni peuoBu-
HU, TJIIITEPOJ OKUCHIOETHCA 3 YTBOPEHHAM BYTJIEKHCJIOTO Ta3y i BOOU.

Cknagitb piBHSIHHS peakLii NTOBHOrO OKUCHEHHS raiLepony.

¥V pesysbTaTi 4aCTKOBOTO OKMCHEHHS YTBOPIOETHCA CYMIIll IPOAYKTIB, Y
KiHIIeBOMY pe3yJibTaTi — KapOOHOBi KMCJIOTH.

Peaxkuii samimenna. I'1iniepos BeTynae B peakIliio 3aMillleHHA 3 MeTAJIiYHIM
Hampiem. ¥ IPobGipKYy 3 TJIiIEePOoJIOM OIIYCTUMO IIIMAaTOY0K MEeTaJ[iuHOro HAaTpifo,
Harpiemo ii BmicT. BigOyBaeThes peakilisa 3 BUIiJIeHHSIM BOJHIO:
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HasaBHicTh KIIBKOX TiAPOKCHMJIBHUX TPYH IIO3HAUYAETHCA Ha XiMiuHIN
AKTUBHOCTI CIIOJYK, 30KpeMa MHOCWJIIOIOTHCA KMWCJIOTHI BJIACTUBOCTI: AKIIO
OMHOATOMHI CIIMPTHU YTBOPIOIOTH JKAHOJIATH JIUITIE 3 JIYKHUMU MeTaJlaMU, TO
eTUJIEHTJIIKOJIb i TJIiIepoJ pearyioTh TaKOMXK 3 Jyzamu Ta 2idpokcudamu 8adic-
KUX MemaJaiyHux eJlemMeLmia.

XaparxmepHoto peakyicio 6araToaTOMHUX CIUPTIB, 1110 i1 BUKOPUCTOBYIOTH
I iX BUABJIEHHA, € peakiia 3 kKynupym(Il) rinpokcugom 3 yTBOPpEeHHAM pPO3-
YUHY CUHBOTO KOJIHOPY.

Lo peakuito Bu npoBogunu B 9 knaci. MNpuragarTe cBoi cnoctepexkeHHs.

SACTOCYBAHHSA. Taimepoa (TiiliepwH) MIUPOKO 3aCTOCOBYIOTH
mepenyciMm 3aBOSKHM Ioro rirpockomiumocti (mMaza. 24). Y mapdymepii Ta
dpapmarrii — gk mom’ AKIITYBAJIBLHNIH 3aci0 400 OCHOBY Maseil, 100aBKY 40 MIJIA,
3y6HO0i macTu (1106 3amobirTu iX BUCUXaHHIO); Y XapUYOBili IPOMUCJIOBOCTI —
AK mobaBKy OO HAIOIB, KOHAUTEpPCbKMX BuPoOiB. IIIKipsHe BUPOOHUIITBO
¥ TEeKCTMJIbHA IIPOMMCJIOBICTH IIOCIYTOBYIOTHCA TJIIIIEPOJIOM IJIA OOPOOKU
OpsKi I IMKipu 3 MeTO0 IX IIOM’ AKIINEHHSA Ta HaJaHHA egacTuuHocTi. IIpo-
IYKT HiTPyBaHHA TJIiIEPOJIly — TPHUHITPOIJIinepos — BuOyxXoBa PeUOBUHA, 3
AKOI BUTOTOBJAIOTH AUHAMIT. 1]d crosiyKa YMHUTH CYIUHOPOBIINPIOBAILHY
Iifo i mig Ha3BOIO «HITPOTIJIiNEepUH» BUKOPUCTOBYETHCA AK JIKM BiJl ceprieBUx
3aXBOPIOBAHb.

HITPOMILIE

rm—
HITPOILIEPYH
e pmerze 22

e

Man. 24. 3actocyBaHHs rniuepony
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3ABOAHHA OJ1A CAMOKOHTPOJIIO

Lo sikoro knacy cnosiyk HanexwTb raiuepon?

SAKi BNaCTUMBOCTI rNiLeposy NosICHIOIOTb YTBOPEHHSM BOAHEBHX 3B'A3KiB?

MopiBHsANTe XiMiUHI BNacTUBOCTI eTaHoNy Ta raiueposy. CKnagitTb piBHSAHHSA BigNOBigHUX
peakLin.

Y ngox npobipkax MicTATbCA rNiLepon Ta eTaHos. K XiMiYHUM cNOcOBOM PO3PI3HUTH L
crnonyku?

Yu Bigomuii Bam rniuepon i3 nobyTosoro 3actocysaHHa? Po3kaxiTb npo Le.

JonaTkoBi 3aBOAHHS

MosicHITL NPUUMHY PiI3HOMAHITHOCTI CMOJYK, LLLO HafeXaTb A0 Kacy CNUpTIB.

Yu e romonoramu nponaHon i rniepon? Bignosigb nosicHiTs.

flka cnoniyka Mae, Ha Bawy LYMKY, 6iiblly ryCTUHY — ABOXaTOMHWIN YW TPbOXATOMHHM
cnupt? Bignosigb nosicHiTb. [N nigTBepA’KeHHS CBOro MPUMYLLEHHS CKOpUCTaWTecs
[OBIAHWUKOM.

MosACHITb, YOMY NEHTaHO/I MaJIOPO3UYMHHHI Y BOAI, a NeHTaHTpion — fobpe po3urHHa
cnonyka.

Y pesynbrati BUOYXy AMHAMITY YyTBOPIOETbCSA CYMilll BYT/IEKUC/IONO ra3y, a3oTy, KUCHIO i
BOAM, Ha AKi PO3KNAJaETbCsA TPUHITPOrNiLepon. YKaxiTb CyMy KOediLi€HTIB Y PiBHAHHI
peakuii po3knagy.

A 34 b 33 B 12

('Bucrosku )

Monekynu cnmpTiB MIiCTSTb DYHKLIOHANbHY TiAPOKCUIIbHY Fpyny, COJyYeHy 3
BYIJIEBOOHEBUM 3a/MLIKOM. baratoatoMHi CiMpTU MICTATb Kiflbka Takux rpyn
6ins pidHMx aTomiB KapOoHy.

CnmpTn — nonsgpHi cnonyku. EnektpoHHa ryctnHa 3B’a3ky O<—H 3wmilleHa o
OiNbLL eNleKTpoHeraTMBHOro atoma OKCUreHy.

HacunyeHnm ogHOATOMHMM CnvpTamM BNacTUBIi: CTPYKTYpHA i30OMepisi, 3yMOBJIEHA
Oyn0BOI0 KAPOOHOBOIO CKeneTa i NONOXEHHSM FiAPOKCUIbHOT FPYMN.

Cnupt MarTb BULL MOPIBHAHO 3 BYMMEBOAHAMW TEMMEPATYPWU MAABAEHHS i
KUMiHHSA, BiNblLUy ryCTUHY BHACNIAOK YTBOPEHHS BOAHEBUX 3B’ A3KIB MidK MOJIEKY-
namu. Y 6aratoaToMHUX CANPTIB Lji KOHCTAHTX MatoTh L BibLii 3HAYEeHHS.
CnunpTy pO34KHHI y BOAi BHACNIOOK YTBOPEHHS BOAHEBUX 3B’A3KIB.

[ToBHE OKMCHEHHS CNUPTIB BigOyBaeTLCS [0 BYIIEKMCIOro rady i BOAW; YaCTKOBE
OKMCHEHHS 0QHOATOMHUX CMMPTIB — A0 KApOOHOBUX KUCIIOT.

JerigpaTalis Hacu4YeHUX OJHOATOMHWUX CMUPTIB BiAOYBAETbCS, 3a5eXHO Bif,
YMOB, 3 YTBOPEHHSIM ab0 ankeHis, abo eTepis.

BaratoaTtomHi cnupTuy pearyioTb 3a OfHIE0 abo KilbkoMa rigpOKCUrpynamm.
MeTtaHon, eTaHon, MiLepon LUMPOKO 3aCTOCOBYIOTh, TOMY iX BUPOONSIOTh Y MPO-
MUCOBUX MacLuTabax.

Y>XMBaHHSA afikorosilo Cnpasnsge OTPYWHY Ail0 HA OpraHiam nioauHu. Lle moxe
BPELUTIi-peLlT MNpuU3BECTM A0 XBOPOOW, WO CYNPOBOOXYETbLCH Aerpagalieto
0COBUCTOCTi.
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§ 13. ®EHOJI

CRJIANIBYJIOBA MOJIERY JIN. k1o rifpoKcHIbHA IPyIIa CIIOJyUYeHa
0e3mocepeIHLO 3 OEH3EHOBUM AJIPOM, TO YTBOPIOETHCA CIIOJYKa (DeHOJI, TIpe-
CTaBHUK KJiacy (peHosiB. CTpyKTypHa hopMmyia heHOITY
OH

|
C

=
HC® CH
[ ||  ,abo ckopoueno CcH;—OH
HC. _CH
ScH

Mogens MoJsieKyau (eHOJy HaBeIeHO Ha
maJ. 25.

Cnim pospisHaTu ¢eHONMT ¥ apoMaTHUYHi
CIOUPTH, B AKUX IiAPOKCUIbHA I'PYIIa CIIOJyUYe-
Ha 3 0EH3E€HOBUM SAPOM Uepes OiuHy BYIJIEBOJ-
HeBy rpyny. Hampukiaan, 6eH3UJIOBUHA CIUPT

Man. 25. MacwrabHa mogesnb
MONeKynu eHony CH /CHZ—OH

DISUYTHI BJIACTUBOCTI. ®enon — KpucragiuHa 6esdapBHa peyoBUHA
3 XapaKTepHUM 3amaxoM. ¥ pasi 3bepiradus B HEILJIBHO 3aKPUTOMY IIOCYi
BHACJIiIOK OKMCHEHHS Ha0yBa€e POKEBOT0 KOJIbOPY.

DeHOJ — HU3bKOILIABKA peuoBuHa (i, = 42 “C).

ITomicTuMo IpobGipKy 3 eHOJIOM Y IIOCYANHY 3 TapAY0I0 BOJOI0: PeUOBUHA
Po3myIaBUTHCA. ¥ XOJOAHIN BOAi (DeHOJI POBUMHAETHCA IIOTAaHO, ITPOTE MIBUIKO
POBUYMHAETHCS, AKIIO J00aBUTH B IPOOipKY 3 heHOJI0M rapsauoi BOgH.

XIMIYHI BJIACTUBOCTI. 3a HadBHICTIO B MOJIEKYJi (peHOIY
TiIPOKCUIILHOI TPYIIM MOJYKHA MPUIYCTUTU HMOTO MOLIOHICTH 0 cIUpPTiB, a 3a
HasIBHICTIO 6EH3€HOBOTO AApa — I0 OeHs3eHy. 3’sICcyeMo Iie.

Peaknii 3amimenns. Cnepmry posriisHeMo peakiii ¢emoay 3a
2i0poKCcunbLHOIO0 2pYnoio.

MNpuraganTe, siK B3aeMogie eTaHoN 3 MeTasliyHUM HaTpieM. CKNnagiTb PiBHAHHSA peakLii.

Harpiemo (eros y mpobipiri 10 mIaBjaeHHA i MOMICTIMO B HHOI'O IIIMATOU-
Ku MeTasiuHOro HaTpito. CrocrepiraeTbcsa BUAIIEHHS BOJHIO, YTBOPIOETHCA
TAKOXK HATPill (peHOJAT y pe3ysbTaTi peakIlii 3aMillleHHsS TiIpOKCUILHOTO
Tigporeny ma Harpiii:

(|)H (|)Na
o C
HC® CcH uce” cH
2H(|3 1 +2Na—» 2H(|J T
Sch Sch

Harpi#t penomar
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Eranos He pearye 3 po3YmHOM JIYTY, a (DEHOJ BCTYIIA€ B ITI0 PEAKIiI0, YTBO-
proroun PeHOJIAT:

OH C|>Na
|
C _C
Z ZV
HC CH
I_I(|3 ﬁH +NaOH ——> H(ll |+ H,0
HC %C ﬁCH %C ﬁCH

Harpiit henonar

OT:xe, 3aBIAKY BILIMBY O€H3€HOBOIO saapa y peHoJi 38’130k O—H mociab-
JIIOETHCA ITOPIBHAHO 3i CIUPTOM.

Y namiii peakiiii peHOJ IMOBOAUTHCS AK KMCJIOTaA, IO HEWTpaJisye Jyr,
YTBOPIOIOUM CiJb i BoAy. 3BasKarouy Ha KMCJIOTHI BJIACTHUBOCTI (peHOIY, HIOTO
HA3WBAIOTh IIIe Kap060s08010 Kucnromow. lle ny:ke cimabka KucjoTa, HaBiTh
caabia 3a KapboHaTHY. Y IIbOMY MOJKHA IIEPEeKOHATUCA Ha JOCJIiIi.

o BomgHOi emyibcii (eHONTYy MO0ABIAATHMEMO II0 KpaIJIMHAX PO3IUNH
JlYyey — YTBOPUTHCA PO3UUH (PeHoJATY. Kpish mopilito ¢peHosATy B IpobipIti
MIPOIIYCTUMO BYTJIEKUCIUI Ta3 — PO3YNH 3HOBY KaJaMyTHi€, 60 BUIIIAETHCA
BiIBHUH (peHOI:

Cs¢H;0Na + CO; + H;O — CsH;0H + NaHCO;

Or:xe, (peHOmT — cJabIila KMCJIOTA, HiK KapOOHATHA, OCKIIBLKU OCTAHHS
BUTIiCHsE 110T0 3 (DEHOJIATY.

Mu posrisHyau peakitii peHoJIy 3a MiApOKCUIbLHOIO I'pynoio. Temep pos-
TJISTHEMO PeakKIlii 3a 6eH3eHo8uUM S0POM.

Bu B:ke 3HaeTe, 1110 OeH3€H He pearye 3 OpOMHOIO BOIOI0. SIKIIO 3K 0 PO3-
yuHy (eHoJy H06aBUTH OPOMHOI BOAM, TO BimOymeThbcs peakIlis 3aMilleHHS
(6poMyBaHHS) 3 YTBOPEHHAM 0iJI0T0 ocagy TpUOPOMOMEHOIY:

(|)H (’)H
C C
2N Z N
H(f ﬁH +3Br, —» Br(f ﬂ’Br + 3HBr
HC. _CH HC. _CH
Scf S (Br

2,4,6-Tpubpomodenon

Y peariiax (peHOJY BUSABJISAETHCA B3AEMHUU YILIUB aATOMIB Yy MOJEKYJIi.
BensenoBe sapo TaK BILIMBA€ Ha TiAPOKCUJIBHY TPYIY, IO MOJETIIYETh-
cA BimmiemieHHA TigpokcuabHOro ligporeHy, i (peHON BUABISAE KUCJIOTHI
BJIACTUBOCTI; TiIPOKCUIbHA IPyIla TaK BILIMBA€ Ha O€H3€HOBE IO, II10 II0JIer-
IIyeThes 3amileHns aTromis [igporeny aapa, i peHos pearye 3 6GpOMHOIO BOZOIO.

SACTOCYBAHHSA ®EHOJIY. ®enosa 6yJsi0 BUAITEHO 3 KaM’ AHOBYTiJIBHOI
cmouu B mepiriit mosoBuai XIX cr. Moro sacTocyBaHHSA TiCHO OB’ i3aHe 3 PO3-
BUTKOM CHHTETHUYHOI opraHiuxoi ximii. ®eHO0J € BUXiTHOIO PEUYOBUHOIO A
BUPOOHUIITBA OaPBHUKIB, JiKiB, MJIACTUUYHUX Mac, BUOYXOBUX PEUOBUH.

®deHOJ Ma€e aHTUCENITUYHI BJIACTUBOCTI, 1110 iX OyJI0 BUSBJIEHO Ile B IPYTii
nosioBuHi XIX cr. BoHM 3yMOBJIIOIOTE BUKOPUCTAHHSA MO0 po3uunHy (5 % -ro) misd
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3He3apa’KyBaHHA IPUMIlleHb, XipyPridYHUX iHCTPYMEHTIB, HOro 00aBISIOTH IO
IeAKNX COPTiB MIJIA, HUM IPOTPABIIOIOTE JEePEBUHY, 1100 3aII00irTH I'HUTTIO.

Pazowm 3 Tum IIe TOKCHYHAa PeYOBHHA, IO MOe CIIDUYMHUTN OmiKm ]_T_II-ClpI/I.

OckinbKu (hpeHOJ € MPOAYKTOM KOKCOXiMiuHOI IIPOMMCJIOBOCTi, TO BKYIi 3
iHIIUMU OTPOMUCJIOBUMM BUKHAAMHN BiH HOTpamJjsde B CTiuHI BOAW, TUM ca-
MUM 3a0pyAHIOIOUM HaBKOJIMITHE cepenoBuire. 11106 3amobirtu mpomy, de-
HOJI OKHMCHIOIOTBH [0 HEIIKIiJJIMBUX PEUYOBHH ab0 BUAAIAIOTH 34 JOIOMOTOIO

PO3UYMHHUKIB.
‘ BucHoBku '
e Y monekyni ¢peHony dyHKLioHaNbHa rigpoKcuibHa rpyna crnonydyeHa 6e3noce-

BWN =

@

penHbo 3 6EH3EHOBUM SAPOM.
DeHOoM PO3UMHAETLCS Y BOAj 3aBASIKM YTBOPEHHIO BOAHEBUX 3B’ A3KIB.
deHon BCTynae B peakLii 3a rigpoKCUIbHOK rpynoto i 6EH3EHOBUM SAPOM.

FigpokcunbHa rpyna Tak BrivBae Ha OEH3EHOBE S4pO, WO 3pPOCTae MOro
AKTUBHICTb Y peakLijisix 3aMillleHHs aToMiB lMigporeHy 6eH3eHOBOro 9apa.

Mg, ynnBom 6eH3€HOBOrO sapa nocnabnoeTbes 38°a30k O—H y rigpoKCunbHin
rpyni, i @eHoN BUSBASE KMCNOTHI BIACTUBOCTI.

OCHOBHE NPOMUCNOBE OXEPENO GEHONY — KaM’AHOBYriflbHa CMona.

MdeHon — aHTUCEeNTUK, ane BiH OTPYWNHWIA AN TOOVHN.

3ABOAHHA O0J1A CAMOKOHTPOJIIO

Y yomy nonsrae BigMiHHICTb XiMiYHOT ByA0BM apoMaTHUHUX CAMPTIB | dheHoNiB?
MosicHITL PO3YMHHICTb cheHoNy Yy BOAI.

AKi peakuii LOBOASATD, LWLO PeHON MAE KUCIOTHI BAaCTUBOCTI?

Y YoMy nonsrae yniue rigpoKcUbHOI rpynu Ha BeH3eHoBe aapo (nopisHsiTe 3 HeHse-
Hom)?

MoAcHiTb ynnue GeH3eHOBOro SApa Ha rigpPoKCUbHY rpyny (MOpiBHANTE 3 METaHO/IOM).

JlogaTKoBi 3aBOAHHSA

CxapakTepu3yiTe noaibHi XiMiuHi BNacTMBOCTI (heHONY ¥ 0AHOaTOMHMWX cnupTis. [lo siko-
ro TUNYy peakLin HafexXuTb peakuis dpeHony 3 nyrom?

Y Tpbox npobipKax MICTATbCSA eTaHoA, FNiLepos, PO3UnH heHoNy. AK PO3PI3HUTU BMICT
npobipok 3a hi3UYHUMHK BNACTUBOCTAMM LIMX CNONYK?

Llo po3umHy HaTpil dheHONATY 0BEPEXKHO Mo KpananHax LoOaBNAoTb PO3UMH CynbdaT-
HoT Kucnotu. PosunH kanamyTtHie. Homy? Cknamitb piBHAHHS peakuil.

O6uuncnitb macy TpubpoModeHoNy, WO yTBOPUTLCS B pe3ynibTaTi BpoMyBaHHs dheHoy
macoto 235 r, B sAKOMy MacoBa yacTka AoMilok ctaHosuTb 20 %.

Po3unHoMm cheHony 06pobistoTh 3a0i3HWUHI WNaiu 3aBASKH HOro

A KWUCNOTHUM BIACTUBOCTSAM

b xapaktepHomy 3anaxy

B aHTMCenTUYHWUM BNacTUBOCTAM

I’ 3maTHOCTI OKUCHIOBATUCS Ha NOBITPI

KopucTtytounch foaaTkoBoto niTepaTypoto, Niarotynte CTMC/E NOBiIAOMIEHHS NPO BMN/IUB
cheHony Ha poBKinns.





