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NOPOTrON YYEHMUK!

B atom rogy Bbl Byaete udyyaTb BaXHEWLWMA pasgerni XMMUU — OpraHuUYeckyto
xumuto. OpraHudeckas xummst — BbICTPO pasBuMBatoLlasdcs obnactb XMMUYECKON
HayKn 1 Npoun3BOACTBa. B HacTodllee BpeMs HaCUMTLIBAETCS HECKOIbKO MUMNO-
HOB OpraHUYecKnx coeduHeHUn, cpean KOTopbIX eCTb BELLeCcTBa, He BCTpeyaloLu-
ecsl B XuBoun npupoge. lNonyyeHne aTux BELLECTB — pe3ynbraT HayyYHOW aeaTenb-
HOCTM XMMUKOB.

OpraHnyeckoe BeLLEeCTBO SBMSETCA MaTtepuarnbHbIM HOCUTENEM XU3HU Ha 3eMm-
ne. Kaxxabi XXMBOM OpraHn3m CoaepXXuT AECATKM OpraHMYeckux coeguHeHun: oten-
KW, NMnnapl, YrneBoabl, HyKIEMHOBbIE KUCMNOTbl, TOPMOHbI Y BUTAMUHbI, MOCTOAHHO
n3meHsowmecsa ana obecnedeHms Xnu3HegeaTenbHOCTN opraHn3ma.

OpraHmyeckass XumMust — 9TO YOMBUTENbHLIN UM OECKOHEYHbIM MUp Be-
LeCcTB, CO3OaHHbIX NpUPOdON W YenoBekoMm. BaxHO uMeTb npeacTaBneHve
O CBOWCTBax OpPraHMYecKUx coeguHeHun wn ux 6e30macHOM UCMNONb30BaHUM.
[nsa atoro Heo6xoAMMO BHMMATENBHO U3Yy4nUTb TEMbI, NPUBEAEHHbIE B Y4eOHUKeE.

Bbl Bygete cocTaBnATb ypaBHEHUS peakuuin, KoTopble NO3BOSSKOT NpeBpaLlaTb
OpeBECHYI0 Lennionosy B UCKYCCTBEHHbIN LLESK; Bbl Y3HaeTe, Kak HekayeCTBEHHbIN
GEeH3MH MEHSIETCA Ha Ka4eCTBEHHbIW; Bbl HAYYMTECh OTNIMYaTb HaTyparbHOe BOMOK-
HO OT UCKYCCTBEHHOIO.

Xumuns, kak n nobon gpyrov NpeameT, COAEPXUT MHOPMaLUI0, KOTOPYH Heob-
XOAMMO 3anoMHuTb. Hanbonee BaxHble onpegeneHus, npasvna u opmynbl 3a-
KOHOB npuBeaeHbl B TekcTe. B yuebHMKe MHOro pucyHkoB, Tabnuy, cxem, KoTopble
ABNSAIOTCA LOMNOSTHEHWEM K OCHOBHOMY TEKCTY. 3afaHus U ynpaxHeHUs1 — HeOTbeM-
nemasi yactb ydebHuka. VIX galoT He TONnbKo ANs NMPOBEPKN MOMYYEHHbIX 3HAHWMN,
HO M ONS UX aKTUBHOMO NpUMeEHeHUs. BomnbLWMHCTBO 3KCNEPUMEHTOB OCHOBAHO Ha
nccnegoBaHnUSX KU3HN.

XKenaem Bam ygaun B U3y4eHUM OLHOIO U3 CaMbIX MHTEPECHbIX U BaXHbIX OIS
Yyenoseka npegmMeToB — OPIrAHUYECKOW XMUU!

-

(65
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HAYAJIbHbIE NMOHATUA
O TEOPUN CTPOEHUA
OPFAHUYECKOU XMMUU

O YEM?

McTopusa opraHmyeckon Xmmmm

» XapakTepucTuka opraHM4ecKux coeauHeHumn

* Teopua CTPOEHUsA opraHMYecknx coegmHeHnin. aomepus

* BaneHTHOCTb 1 CcTeneHb OKNCIEHUS yrrepoaa B OpraHN4Yecknx CoeanHeHnsx
Knaccudpmukauma opraHn4eckux coeguHeHin, HoMeHKNaTypa n xapakTepHble ond
HUX BUAbl peakuunm

* AHanus coctaBa OpraHM4yeckux CoefuHeHnn, 3HaKOMCTBO C NMpUMepamMmn opraHu-
YeCKUX CoOeaUHEHUN U UX CpaBHEHME




1.1. MICTOPUSA OPTAHNYECKOW XMW, XAPAKTEPUCTUKA OPTAHMYECKMX COEAHEH I n

TEMA 1. UCTOPUSA OPTAHUYECKON XUMUMN. <
XAPAKTEPUCTUKA OPTAHUYECKHKX
COEAUHEHUNU
U3yyaemMble NOHATUA:

* pasnnyna Mexay opraHn4eCkKMmmn n HeopraHm4eCknmmn sBelleCtBamMu;
* OpraHn4eckne BellecTtBa, BrnepBble N3BECTHbIE YEITOBEKY;
* NCTOPUA OpFaHMHeCKOVI XUMUN.

ErMntaHe n pumnsiHe ucnonb3oBany KpacuTenu MHAMIO U anu3apuHa, copepXalimecs B
pacTuTenbHbIX BewecTBax. MHorme Hapoabl 3Hann cekpeTbl NPUIrOTOBNEHUS CMIUPTHBLIX HaNWT-
KOB W YKCyca M3 caxapo-KpaxmarnbHOro Cbipbsi. PacTuTenbHble Macna, X1BOTHbIE XUpbl, caxap,
CMOJbI, SII0BUTbIE BELLIECTBa — OpraHNYeckne BELLECTBA, NorydYaemble U UCMNoSNb3yeMble B TO
Bpemsi. Q

Y10 Takoe opraHunyeckaa XumMusi U B 4émM eé ocobeHHOCTU?

YT106bl OTBETUTL HA 3TOT BOMPOC, AaBanTe BCNOMHUM onpefeneHve XumMun., Xumus — 3710
Hayka, n3y4atoLlas cocTtaB, CTPOEHMe, CBOMCTBA U U3MEHEHUS BELLECTB, a Takke ABMNeHUs 1
npoLecchl, NPOMUCXOAsLMne Npu 3TUX U3aMeHeHusx. Mtak, opraHmyeckass XuMus rnokasblBaeT,
YTO 3TO HayKa O cocTase, CTPOEHUN, CBOMCTBAX N N3MEHEHUAX OPraHNYeCcKuX BELLECTB.

Y4éHble n3HavanbHO pasaenunu Npupoay Ha ABe rpynnbl, HasbiBaeMble «KUBON» U KHEXK-
BOM». BellecTBa, N3 KOTOPbIX COCTOAT XXMBbIE, TO €CTb PACTUTENbHbIE N XXMBOTHbIE OPraHU3MBbI,
onpenensioTca Kak «opraHnyeckmey, a Bce ocTarnbHble BelecTBa onpeaensaioTcs Kak Heopra-
HUYecKMe Unu MMHeparbHble BellecTBa.

OTa nHTepnpeTauns buina BbiBedeHa U3 «BUTarnbHOW Teopumn» (vita — Xu3Hb). B nctopum
XMIMUM BeAyLLYIO POfib Cbirpan BUTanNn3M, pasnuyarnoLLmn opraHnyeckne n HeopraHmyeckue Be-
LecTBa, T. €. MMHeparnbl U MUP XXMBOTHBIX 1 pacTeHnin. CornacHo BUTanMCTUYEeCKUM B3rnsaam,
opraHuyeckvMe BellecTBa, B OTNIMYME OT HeopraHu4eckux, obnagarT «KU3HEHHOW CUITON».
Ha ocHoBaHuK aTOro npegnonaranoch, YTO OpraHU4eckne CoefUHEHUs He MOryT BbITb CUHTE-
31pOBaHbl N3 HEOPraHMYEeCKUX BELLECTB.

Q 0
o

A6y Bakp ap-Pa3un, apabckun xumumk IX—X BekoB, genun BellecTsa Ha
3 rpynnbl: pacTuTenbHbIE, XXMBOTHBLIE 1 MUHEParbHbIE BELLECTBA.

B 1675 rogy Hukona Jlemepu onybnvkoBan CBOM 3HAMEHWUTbIN
Cours de Chimie, B KOTOPOM pasgenui NpUpoAHble COeANHEHUS Ha
TpY Knacca: MUHeparnbHble, pacTUTENbHbIE N XMBOTHbIE. Bckope aTa
Knaccudukaums 6bina npuHAaTa.




| rnaBa. HAYAIbHBIE MOHATWA O TEOPWI CTPOEHISA OPTAHMYECKOW XMMM

Mporpecc B passutun Havanca B XVI-XVII sekax. B 1807 rogy wsen-
ckuii y4éHbl MéHc ko6 Bepuenuyc npeanoxun BblAenUTb U3ydeHue
PacTUTENbHbIX U XXNBOTHbIX BELLECTB B CAMOCTOATENbHYH HayKy — opra-
HUYeCKylo xummio. .5, Bepuennyc cumMtaetcss 0CHOBOMOMOXHUKOM Opra-
HUYECKON XUMUN.

OpHako mexagy 1824 n 1828 ropamn ®Ppuapuxy Bénepy Bnepsble
yAanocb CUMHTE3MpOBaTb OpraHM4eckue BellecTBa M3 HeOpraHU4ecKuX.
YYEHbI criydaiHO CUHTE3MpPOBarl MOYEBUHY.

Konb6e Apgonbd Bunbrenbm FepmMaHH CMHTE3NPOBAn YKCYCHYHO
KMCIOTY 13 NPOCTENLLMX HeopraHmyecknx BelecTts (1845 r.), aTo n3o6-
peTeHne NOMOro OTBEPrHyTb TEOPUIO BUTaNn3Ma B OpraHNYecKomn Xu-
MUN.

Hukonan HukonaeBuY 3WHUH BnepBble CUMHTE3NPOBAN aHUAUH
(1842 r.) n gpyrne apomatMyeckne amuHbl, 3anoXun OCHOBbI NPOU3-
BOACTBA CUHTETMYECKUX KpacuTenen, apomMmaTU4ecknx BELLECTB U fe-
KapCTBEHHbIX.

B pesynbrate B3anMOAENCTBUS MMMLEPUHA U XUPHBIX KucroT Map-
cenuH BepTtno (1853—1854 rr.) nony4mn aHanorn HaTypanbHbIX Macen
1 TEM CaMbIM JoKa3an BO3MOXHOCTb UX CUHTE3a.

OH oBHapyxun, YTO rMUUEepVH NPeacTaBnsieT cobom TPEXaTOMHbIN
CrupT.

1861 rogy AnekcaHgp MuxannoBu4 byTnepoB cuHTe3upoBan ca-
XapucToe BeluecTBoO u3 dopmManuHa. OH xe pa3paboTan OCHOBHbIE MO-
NOXEHUs1 TEOPUN XMMMUYECKOTO CTPOEHUS OPraHUYECKUX COEONHEHWN,
aKkTyanbHble 1 N0 Cen AeHb.

1930-1940-e roabl AnekcaHgp Ap6y3oB obycnaBnuBaeTt pas-
paboTky hocdhopopraHNYEeCKNX COeOUHEHUN, ABMNSAKOLLINXCA OCHO-
BOW ANS NPOM3BOACTBA NfacTMacc, NIeKapCTBEHHbIX CPEACTB U MH-
CEKTMLNOOB.

Bnarogaps aTUM M306peTEHNsIM BUTANUCTCKUE UOEN O TOM, YTO BCE OpraHNYeckue Bellle-
CTBa AOIMKHbI 06Pa30BbIBATLCS «NPUPOAHLIMY 06pa3oM, Oblfin OTBEPTHYTHI.



1.1. UICTOPUA OPTAHYECKOWM XMW, XAPAKTEPUCTUKA OPTAHUYECKMX COEAVNHEHWI

PA3HUUA MEXY HEOPTAHUYECKUMU U

OPFAHW-IECKI/IMI/I BELWWLECTBAMMU

1. HeopraHuyeckue BelecTBa —
npeacTaBnsalT cobon Xumuyeckue Cco-
€OVWHEHNsT C MNPOCTOM MONEKYNAPHON
CTPYKTypol 1 Hebonblion maccown. Bbi-
cokas Temnepatypa nnasnenus. [lpwu
HarpeBaHWM MeOsieHHO pasnararoTcs.
Mpupoga npoucxoxaeHns OblBaeT Kak
€CTEeCTBEHHOW, TaK U MCKYCCTBEHHOW (B
NMPOMbILUNIEHHOCTW).

2. He Bce coeouHeHuA copepxart
aTtombl yrnepopa C.

1. OpraHunyeckue BellecTBa — npea-
CTaBnsoT cobon CoegUHEHUS CO CNIOXHON
MOJEKYNSPHOM CTPYKTYpon. OHM NnaBaTcs
npw HU3KOW TemnepaType, Noa 4ENCTBUEM
BbICOKOW Temnepartypbl pacnagarorca Ha
HECKONbKO MPOCTbIX KOMMOHEHTOB. Peak-
UMsa NpoOoriKaeTcs C BblOeNeHneM yrre-
Kucroro rasa um Bogbl. Monekynbel cogep-
Xar yrnepog v sogopoga. NpoucxoxaeHue
npenmyLLIeCTBEHHO NMPUPOLHOE.

2. Bce coeauHeHus cogepxaT aTOMblI
yrrnepoaa.

[ 3. Pa3Hunua B CTPYKTYPHOM CTPOEHUMN J
o o H H H
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4. HeopraHuyeckne BellecTBa pas-
HoobGpa3Hbl, Hanbonee pacnpocTpaHeHa
BOOa. OTK BeLLecTBa UMEKT HebonbLUYyo
MOSEKYNSAPHYO Maccy.

5. fABneHne n3omepumn He CyLlecTByeT
B HEOPraHM4ecKMX BeLLecTBax.

6. [lo coBpemeHHON Knaccudum-
Kaumm HacyMTbIBaeTCs HeCKorb-
KO TbICAY HEOpraHW4yecknx BeLLeCTB.
K HeopraHuyeckum BeLlecTBaM OTHOCHAT-
CA MpOCTble M CIOXHble BellecTBa: Me-
Tannbl, HEMeTansbl OKCUAbl, OCHOBaHUS,
KMCNOTbI, CONW.

4. CywectByeT MHO)KeCTBO npep,CTaBm-
Tenew pasnuyHbIX OpPraHNYeCckuX BeLLECTB
C BOnbLLION MONEKYNAPHON MacCom.

5. B opraHnyecknx BeLlecTBax npouc-
XOAWT npouecc nsomepun. ATombl B MO-
nekynax 3TuX BeLeCTB pPacrnonoXeHbl B
pasHOM Nopsiake.

6. CywiecTByeT HECKOSTbKO MUITIITIMOHOB
BMOOB OPraHNYecKux CoeauHeHun. Yrne-
BOOOPOAbI, yrneBoapbl, 6enku, hepmeHThbl
N T. 0. ABNSATCA OpraHN4eckuMn Belle-
cTBamum.

MoyemMy yrnekucnbin ra3 He CYMTAETCHA OPraHMYeCKUM coeguHeHuem?

Yrnekucnblii ra3 obpasyercs B Npupoae B pesynbrate pasfuyHbiX HEOPraHU4eCcKUX Xu-
Munyeckmnx npoueccoB. OH BblAENSETCA U3 BYfIKaHOB, MMHEPArioB U APYrMx HeoayLUEeBEH-
HbIX NpeaMeToB. HeckomnbKOo CrOXHO NPOBECTU YETKYH rpaHb MeXay OpraHu4eckumMu u
HeopraHMYeCKNMM BELLECTBaMMU, HAaNpUMeEp, YITNEKUCTIbIA ra3 obpasyeTcs 1M npu gblxaHum
XXMBbIX OpraHM3amMoB. OpraHnyeckme coeanHeHNa OO0STKHbl B OCHOBHOM COAEepKaTb CBA3U
C—H. XoTs B yrnekncnom rase CcyLLecTByeT KoBaneHTHasa CBA3b Mexay atoMmamMu yrnepoaa
n kucnopoaa, Bogopoa-H otcytcTByeT. Ha ocHoBaHUM NOoA06GHbLIX BbIBOAOB YYEHbLIE OTHEC-
IV YIMEKNCNbIN ra3 K HeOpraHMYeCckuM BeLLecTBaM.
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YYEHBIE, BHECVI.IJVIE BK/IAA B PA3BUTUE
OPTAHU4YECKOWU XUMUN B Y3BEKUCTAHE

MepBble paboTbl B 06MacTM OpraHMYEecKon XMMWUM Havanucb noja
pykoBoacteomMm npodeccopa Cepres HukonaeBuya HaymoBa (1874—
1933 rT.), 0AHOrO U3 OPraHM3aTopoB HbIHELIHEro HaunoHanbHOro yHu-
BepcuTeTa Y3bekmctaHa U XMMUYECKOro doakynbteta. YYeHbld U ero
YYEHVKN U3yyvann MuHeparnbHble pecypcbl Y3bekuctaHa, coctaB npob
yrnsi, cepbl, HedpTH.

WUcaak NMnaTtoHoBu4 LlykepBaHUK NpOBOAMUIT HAYYHblE UCCIeaoBa-
HWS NO NOMYyYeHMWIO PasNUYHbIX repbuunaos, 4EONNAHTOB U CPeacTB
3aLUMTbl pacTEHUIA Ha OCHOBE peakLuii KaTanuTUYeCcKoro ankunmpo-
BaHUS U aUUNMPOBaHMSA apoMaTUYECKMX YrMeBOAOpPOAOB, peakLmii
kKapOOHMNMPOBaHNSA OPraHUYECKUX COEAUHEHMWI, CUHTEe3y npenapa-
TOB NPOTMB BPEAUTENeEit XronyaTHuKa.

O6upn CapbikoBu4 CagbIKOB — Y30EKCKMA XMMUK-OpraHuK, aka-
aemuk (1947 r.) n npesngeHt AH Pecnybnuku YsbekuctaH (1966—
1984 rr.). OH npoBoOAWMNT HayYHble MCCREegoBaHUA B obnactu coeau-
HEHWI, codepXallmMxcsa B OUKopacTylwmx pacteHusx CpegHen Asuun um
KyNbTYPHbIX pacTEeHUsIX — XIon4YaTHUKe. B pesynsrarte n3 reHepaTUBHbIX
N BEreTaTtMBHbIX OPraHoB XJionyaTHuKa BblgeneHo 6onee 100 nHamBK-
AyarnbHbIX COEQUHEHUN.

Moo pykoBogctBom Xampama YcMoHoBM4Ya YCMOHOBa pas-
paboTaH psag TEXHONOrMYeCcKMX KOMMMEKCOB MOMyYeHUs XIOomnKo-
BOW LEeNnmiono3bl, oTBeYarLmnx TpeboBaHnsM MUPOBLIX CTaHaap-
ToB. BHeapeHa 6e3ycagoyHas TeXHOMNOrMs nNpou3BoAcCTBa TKaHM,
MeOULMHCKNX MnonMMmepoB, dTopnonuvepos u ap. Jlaypeart
locynapcTBeHHOM npemumn Pecnybnuvkn Y3beknctaH nmeHun bepy-
HW (1977 r.).

Camnépa LWapacdoBHa PawmpoBa (1943 r) — akagemuk AH PYs,
AOKTOP XMMWYECKUX Hayk, npodeccop. B pesynesrate wusyvyeHus Kkun-
HETUKM M MexaHu3Ma mMogudukauum XumuM MonMMepoB, obpa3soBa-
HMS KOMMIEKCOB MONMUMEp-MeTans, paspaboTtana MeTogbl CUHTEe3a
HOBbIX OMONOrMYeckn akTMBHbIX nonumepoB. OnybnukoBaHo 6Gonee
1000 Hay4yHbIXx paboT. ABTOp 4 MOHorpaduin, 6onee 50 n3obpeTeHwu.
Mon eé pykoBoacTBOM 3awmiieHo 6onee 20 kaHOMOATCKUX U 5 AOKTOPCKUX
auccepTaumn.




1.1. MICTOPUSA OPTAHNYECKOW XMW, XAPAKTEPUCTUKA OPTAHMYECKMX COEAHEH I

O3HakomMbTech € nHdopmaumen B Tabnuue. OObACHUTE CBOM BbIBOAbI.

HeopraHunyeckue coeguHeHus

OpraHu4yeckue coeguHeHuUs

MoryT cyLlecTBoBaTb B TBEPOOM, KMUOKOM
U1 ra3oo6pasHOM COCTOSIHUN.

MoryT cylecTBoBaTb B TBEPAOM, KMUOKOM UMK
ra3zoo6pa3HOM COCTOSHUW.

PacTtBopumocTtb

OHn pacTtBopuMbl B BOAE, HO HEPACTBOPUMBbI
B HEKOTOPbIX OpraHN4YeCKnXx coeaunHeHnax.

OHn HepacTBOpMMbI B BOAE, HO paCTBOPUMBbI
B OpraHM4eCcKmnx pacrteopax.

CkopocTt

b peakuuu

OTK coeauHeHns UMetoT BbICOKYHO CKOPOCTb
peakuunn.

OTN coeanHeHUs UMELoT HU3KYH CKOPOCTb
peakunn.

CrnoXxHocTb

HeopraHuyeckue coeqnHEHUs: yCTPOEHbI
npotie.

OpraHu4yeckne coeqMHeHns UMetoT Gornee
CMOXHYI0 Npupoay.

MpoBoanMMocCTb

HeopraqueCKme coeanMHeHnAa B BOOHOM pac-
TBOpPE XOPOLUO NpoBOAAT 3JIEKTPUYECTBO U
Tenno.

B 6onbLUMHCTBE BOOHbIX pacTBOpOB OpraHun-
YeCKne coegmHeEHNA ABNAKTCA NIOXNMn
NpoOBOAHUKaAMW 31EKTpUYeCTBa U Tenna.

TemnepaTtypbl NNaBneHUs U KUNeHUs

HeopraHuyeckune coeqnHeHUs nnaBsTcs u
KVMNAT NPU BbICOKMX TEMNepaTypax.

OpraHuyeckne coeiMHeHVs1 NNaBATCA U KUMAT
npy HA3KMX TeMMNepaTypax.

MnoTtHoCTb

3TN coeguHeHNs NMetoT NIIOTHYKO Npupoay.

[MNOTHOCTb 3TUX COEANHEHNI HEBENMKA.

anepo.qule n BOAOPOAOHbIe CBA3U

YrnepoaHsle U BOOOPOAHbIE CBA3M He CyLie-
CTBYIOT B HEOPraHW4YeCKNX COeANHEHNSIX.

OpFaHI/I‘-IeCKVIe CoeVHEHUA NUMEKOT yrnepon-
Hbl€ N BOOOPOAHbIE CBA3N.

Tun

CBA3U

Me>K,u,y aroMamMmun HeopraHn4ecknx coegun-
HEHWN CyLLEeCTBYHOT KOBaJieHTHblIE€, NOHHbIE,
MeTaryin4yeckme CBA3N.

Me>|<,u,y arToMaMun opraHn4YecKknx coeguHeHun
CyLleCTBYyET KOBallieHTHaA CBA3b.

O6pa3oBaHue conen

HeopraqueCKMe CoeVHEeHUA MOoryT o6pa30-
BbIBaTb COJIN.

BonbLUMHCTBO OpraHMYecKknx BeLLEeCTB He 06-
pasyoT conewn.

Bsas

KOCTb

HeopraHuyeckne coequHeEHUs UMEIOT CUMb-
HYI0 MEXMOJEKYMSAPHYIO CBSA3b, MO3TOMY OHU
obnapatoT BbICOKOW BA3KOCThHIO.

OpraHnyeckune coeguMHeHns obnagatoT cnabbi-
MW MEXMOMNEKYNAPHbIMK cunamu. 3T1o genaet
MX MeHee BA3KUMMU.

Mpn

Mepbl

MprvMepamMy HEOPraHUYECKUX COeOVHEHUN
ABMSIOTCA COMM, MeTannbl, KUCMOTbl, HeMe-
Tannbl U OCHOBaHWS, BELLECTBA, COCTOsLIME
N3 XMMUYECKNX ITIEMEHTOB OAHOrO TUMa.

Mpumepamu opraHN4ecknx CoeanHEHNI ABMS-
HOTCS XKMPbI, HYKIEVHOBbIE KUCMOThI, caxapa,
depmeHTbl, 6eH3on, 6enku n gpyrue.
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TEMA 2. TEOPUA CTPOEHNA OPTAHUYECKUX
COEAWHEHUI

MsyqaeM bleé NMOHATUA:

* BO3HMKHOBEHWE TEOPUM CTPOEHMUS OPraHUYECKUX COEAUHEHWIA;
* MpaBuna CTPyKTypHOW Teopun ByTneposa.

Bo3HMKHOBeHME Teopun CTPOEHUS OpraHNYeCKMX CoeguHeHun

B Hauane XIX Beka B opraHM4YecKkom XM Lapun xaoc. Y4éHble CMOrnn onpeaennTb Ka-
YECTBEHHbIA N KONMYECTBEHHbIN COCTaB BELLECTB, HO HE UMENM NpeacTaBeHns O TOM, Kak
aToMbl 06bLEANHSIOTCA B MOMEKymnbl. XMMUYECKME peakumm ONUCbIBannCb He ypaBHEHUSIMU
peakuuin, a crnoBamm.

XVMWKM TOrO BPEMEHW MbITanucb 0606LWNTb U cMcTeMaTn3npoBaTb 3Ha-
H1s 06 opraHuyeckux Bewecteax. B 1830-x rogax Hemeukue xumukm KOcTyc
¢oH JIMbux u ®pupgpux Bennep npeanoxumnu Teopulo pagvkanos, a
B 1840-x rogax BakHOE MECTO 3aHsna Teopusi TUMOB OPaHLY3CKUX XMMUKOB.

Teopuss TunoB Orrocta JlopaHa n Llapna ®pepepuka
XKepapa. OgHu npennoXeHHble TEOPUN He ObiN NOATBEPXKAE-
Hbl (MM gaxke OTBEPrHyTbl) 3KCNEPUMEHTOM, Apyrne ob6baBunm
«BHYTPEHHEe CTPOEeHMEe MOSMEKyn» MpPUHUMNUANbHO HEU3BECT-
HbIM W JOrMyckanyM MHOXeCTBO «paumoHarnbHbIx» opMyn Ans
OJHOrO 1 TOro Xe BeLlecTBa.

CneayeTt OTMETUTb, YTO MOHSATUE BaNEeHTHOCTM ObINO BBEAEHO B Hay-
Ky @aHMUNCKUM XMMUKOoM daBapaomM PpaHkneHgoM. HanoMHMM 0gHO 13
onpeaeneHnin BaneHTHOCTH:

gafleHMHoCMb — 3TO CMNOCOOHOCTbL aToma onpeaenéHHoro ariemMeHTa
NpUCOeaNHATL OnNpeaenéHHoe KONMYeCTBO aTOMOB APYrMX 3fIEMEHTOB.

KoHuenuua BaneHTHOCTM Obina paspaboTaHa HEMEUKMM  XMMUKOM
®dpugpuxom Apryctom Kekyrne. VIMEHHO OH OTKpbIf, YTO yrnepon 4YeTbl-
pEXBarieHTEH B OpPraHUYeCcKMX COeOUHEHUSIX M YTO aTtoMbl yrrepoga MoryT
COEaNHATBLCH ApYr C APYroM B Lenu.

WoTtnanackni xumuk Apunmbanba CkoTt Kynep npeanoxwn sapu-
aHT 3anuncu BaneHTHOCTM B hopMyrnax ¢ MOMOLLbIO TUPE, HA OCHOBE KO-
TOpPOro no3xe 6bln co30aH COBPEMEHHbIN A3bIK (hopMyr.

[MocTeneHHOe HaKoMMeHWe 3KCNepuMeHTarbHOro Marepuarna M nonbITKY
OCMBbICIIEHUS] €0 TEOPETMYECKN MOMOITN CO34aTh MEPBYIO HAYYHYIO TEOPULO
CTPOEHNS OpraHWYecKNxX COeaMHEHMIN, aBTOPOM KOTOpPOW Oblnl M3BECTHbIV
pycckun xumuk Anekcanap Muxannosuy Bytnepos.




1.2. TEOPUA CTPOEHMA OPTAHUYECKMX COEAVNHEHWI

B 1861 rogy B N'epmaHuM Ha cbesge ectectBoucnblTatenen A. M. bytnepoB B cBoe
nekunm «O XMMMYECKOM CTPOEHUN BELLECTB» NPeasioxkuns Ncnonb3oBaTb aTOMUCTUYECKYHO
Teoputo, OCHOBaHHYIO Ha atome yrnepoga u ero ocobbix ceoncteax. OH nog4épkmnBan Bo3-
MOXXHOCTb 06pa3oBaHNA XMMUYECKUX CBA3EN MEXOY aToMaMu yrnepoaa, cnocobHoCTb 06-
pa3oBbIBaTb LEMOYKN PasnUYyHOW ANUHbI U C ONpeaenéHHbIM pacnonoXeHMeMm aToMOB, a
TaKKe pPasfiMyHylo CTeneHb ANUHbI XMMUYECKUX CBA3EN, NPOYHOCTb 3TUX CBA3EN B pasHbIX
BellecTBax, BblCKa3asn CBOWU BbIBOAbI O ObiTHE.

ByTnepoBckas Teopusi XMMUYECKOro CTPOEHNSA OpraHNYecKux coeauHeHun onpegenser-
ca crnegywwmm obpasom: «Xnumumyeckas Nnpupoga CroXHON YacTuubl onpenensieTca npu-
poOon MatepuanbHbIX YacTul, BXOOALWMX B €€ CcOCTaB, UX KOMUYECTBOM M XMMUYECKUM
CTPOEHNEMY.

0 BbiBOObl U3 TEOPUWU A. BYTIIEPOBA )

1. Bce aToMbl B MOSEKynax opraHM4Yecknx CoOeanHeHnn cesi3aHbl Apyr ¢ ApYromM B onpe-
OernéHHOoM nocrneaoBaTenbHOCTU, NPU KOTOPOW Ha UX coeguMHEHNe OpYr C APYroM pacxoay-
eTcsa onpefenéHHas YacTb XMMUYECKOW CKITOHHOCTN.

lMocnenoBaTenbHOCTL KOMOMHALMIA aTOMOB B MOJEKYNE Ha3blBAETCS XMMWUYECKOWM
CTPYKTYPOW, a CTPYKTypa npeacrasnaercsa popmyrnon. NocnegoBareribHOCTb COeaMHEHNS
aTOMOB yrfnepoaa B MOSieKyrnie OpraHMyYecKoro BellecTBa Ha3blBAeTCA «YrnepoaHbIM CKe-
netoMm». XuMmyeckasi CTpyKTypa MOXET ObITb NpeacTaBnieHa CTPYKTYPHOW hopmyrion, B
KOTOPOW XMMUYECKMEe CBA3M NpeacTaBrieHbl YepTOYKaMMm.

[nsa co3pgaHmsa CTPYyKTYPHbIX (POPMYI MOXHO MCMOMb30BaTh CrieaytoLnin anropuTm:

* MOCTPOEHNE YrNepoaHOro CKenera;

* cnegyeT yunTbiBaTb, YTO aTOMbl yrriepoAa YeTbipEXBaneHTHbl, aToOMbl Bogopoga oa-
HOBareHTHbIl, @ aTOMbl KUCNOpoAa — ABYXBaNEHTHbI;

* MpOCTaBreHne CMMBOSIOB BOAOPOAA.

CTpyKkTypHble hOpMYyIibl, NOKasblBalOLMEe BCE XMMUYECKME CBA3N Mexay aTtomamu,
Ha3bIBaAKOTCA pas3BEPHyTbIMM dopmyrnamn. OgHaKo 4Yalle UCMOMb3YHTCS COKpaLLEHHbIe
CTPYKTYPHble (DOPMYIbl, B KOTOPbIX CBA3W AaXe He NOKa3aHbl.

Hanpumep, pasBépHyTasa CTpyKTypHasa hopmMyria aTaHosna:

S
H-C-C-OH

I

H H

CokpaléHHas cTpykTypHasa doopmyna: CH,—CH,—OH.

MHorga B CTPYKTYPHBIX dOpMyJiax NokasaHbl Tonbko ¢BsA3n C—C 6e3 ykasaHus aToMOB
BOOoOpoaa.

2. CoWicTBa BeLLECTBa 3aBUCAT HE TOMbKO OT YMCra aTOMOB B €0 MOJSIEKYNE, HO U OT
nopsiaka ux CoeanHeHus.

HekoTopble BellecTBa MMEKT OAMHAKOBYHO MOMEKYNSAPHY dopMyny, HO obragatoT
pasHbIMU PU3NHECKUMUN N XMMUYECKMMU CBOMCTBaMU. Takme BELLeCTBa Ha3blBaKOTCS U30-
Mepamum.

Hanpuwmep, dopmyne C,H.O cooreetctytoT ABa coeaunHeHus — ataHon C,H.OH w
AnmveTunosbin agup CH.—O-CH,, nx dn3nKo-XxmMmn4eckme CBOMCTBA pasfivyHbl: 3TaHOM
NPy HOpMarbHbIX YCMOBUSAX — XUOKOCTb, AUMETUNOBLIA 3¢hMp — ras; aTaHON HeorpaHu-
YEHHO pacTBOPMM B BOAE, PACTBOPMMOCTb AUMETUITOBOIO 3hnpa 3HAUYMTENBHO HUXE; 3Ta-
HOI pearnpyeT C HaTpUEeM C BblAeNeHneM BO4OPOAA, C AMMETUNOBBIM 3(UPOM HATPUIA He
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B3aVIMOD,el7ICTByeT. rlpVI‘-IMHOI;I pa3nnynA CBOWCTB 9TUX BELLECTB ABJIAETCA pa3finvne B nx
XNMNYECKOM CTPOEHNN:
CH,- CH,~OH CH,-O-CH,

amaHorn Oumemuriosbili 3¢hup

3. Mo cBoncTBamM [aHHOro BellecTBa MOXHO ONpedennTb CTPOEHWe ero MOMeKyrbl,
a No CTPOEeHMK Mosiekynbl npegBuaetb cBonctBa. o A. BytnepoBa cuuTtanocb, 4TO
CTPYKTYPY MOMEKynbl onpenenntb HeEBO3MOXHO. A. BbyTrnepoB gokasan OLMOOYHOCTb
3TUX MHeHMN. OH MpaKTMYEeCcKU Mokasar, YTo, u3yyasl CBOMCTBA BELLECTB, MOXHO Mpea-
cKkasaTb CTpPOeHVWe MOneKynbl W, HaobopOT, HEKOTOopble €ero XUMUYecKMe CBOWCTBA
MOXHO NpeackasaTb MO CTPOEHMIO MOMEKYbl:

@) 'e)
Z o
CHy—CHz—C[  + A0 — > CHy—CH—C” +2Ag)
- O—H

4. AToMbI 1 rpynnbl aTOMOB B MOJIEKYIE BELLEeCTBa B3aUMOAENCTBYOT ApPYyr C APYroMm.
Hanpumep, C,H,OH, NaOH, CH,COOH umetoT ruapokcunbHbIe rpynnbi.

O
— - /
C,H.—OH Na—OH CH, — C<
O-H
amusiosblu criupm 2udpokcud Hampusi YKCycHasi Kucrioma

Nx ceonctea pasnuyHbl: C,H.OH — HentpanbHass, NaOH — cunbHoe ocHoBaHue,
CH,COOH - kucnasi. MNpuynHoI 3TOro ABNAETCA B3aMMOAeCTBMe aToMOB U rpynn aToMOB,
CBSA3aHHbIX C 3TMMM BELLECTBaAMM.

5. B xumMmnyecknx peakumnsax y4acTBylOT HE BCE aTOMbl, BXOASALIME B COCTAB MOMEKYbl
BELLECTBA, @ HEKOTOPbIE aTOMbl UIK rpynna aTOMOB.

2C_H,OH + 2Na — 2C,H,ONa + H,1

B aton peakunn Tonbko Bogopoa B ruapokcunbHon rpynne (-OH) obmeHmBaeTcs ¢ me-

TannMyecknM HaTpuem, Ha ocTarnbHble aTOMbl BOAOPOAA HAaTPUIN HE BIIUSIET.

Teopusi CTPOEHUSA cOCTaBNsANa Hay4YHy OCHOBY OpraHM4Yeckon XMmMumn u cnocobcTeoBa-
na GbICTPOMY pa3BUTUIO HayKK. Bce nonoxeHns Teopun coxpaHunm cBoé TeopeTnyeckoe u
NnpakTU4yeckoe 3Ha4YeHue, AanbHelllee eé pa3BUTUE CBSI3AHO C TEOPUEN NMPOCTPaHCTBEH-
HOTO CTPOEHUSA MOMEKYN U 3NEKTPOHHBIMU TEOPUSAMMU.

|

1. Hanuwnte cTpykTypHble popmynel coeamHernin: C,H,Cl, CH,O, CH.N, CH,S.

2. N3BecTHO ceMb coeauHeruii ¢ chopmyroin C,H, O. HanuwuTte vx CTpyKTypHblE dhop-
Mynbl.




1.3. BAJIEHTHOCTb M CTEMEHb OKUCNEHWA YTIEPOAA B OPTAHUYECKWNX COEAVHEHNAX @

TEMA 3. BANEHTHOCTb U CTENEHW OKUCNEHUA
YINMEPOOA B OPTAHUYECKUX COEAMHEHUAX

MsyqaeMble MOHATUA:
* BaneHTHOCTb yrnepoaa B opraHM4eCKnx CoOeanHEHUAX;

* CNOCOBHOCTbL aTOMOB yrinepoda obpa3oBbiBaTh CBA3MN.

0 Yrnepopn — yHUKanbHbIN 3NeMeHT )

MpuynHa Takoro crtatyca B TOM, YTO:

1) yrnepog o6pasyeT NonsipHyo KOBaSIEHTHYHO CBS3b C OOMbLUMHCTBOM 3f1EMEHTOB;

2) BaneHTHOCTb B coeanHeHnsx 1V;

3) aTombl yrnepoaa MOryT COeAuHSTBCS APYr C APYroM B pasHble LEMnoYku (OTKPbITbIE,
3aKpbITble, HEPA3BETBIEHHbIE, PA3BETBNEHHbIE);

4) chopMbl HE TONBbKO NPOCThIE (MEPBUYHbBIE), HO U CNIOXHbIE (BTOPUYHLIE, TPETUYHbIE);

5) moxeT 06pa3oBbiBaTb NPOYHbIE COEAUHEHUS MPAKTUYECKN C NOOLIMU OPYTMMU 3IEMEH-
Tamu.

H,C CH,

SRR . /)

H-C-C-C-C-C-H CH,-C-CH, H,C CH,
HOH H HH CH, ~

CH,

YeTbipéxBaneHTHOCTb atoMa yrrnepoga obycrnoBneHa nepexogoM ero atoma B Bo30y»KaEH-
HOE COCTOSIHME, B KOTOPOM MMEETCH YeTbipe HeCcnapeHHbIX 3MeKTpoHa:

C 1s’2s2p* &, C*1s°2s'2p’

TZS% zﬁ 25t
1 s% 1 s%
OcHosHoe cocmosiHue Bo3byx0éHHOe cocmosiHUe

Ha nepexon B B036Gy>XOEHHOE COCTOSHME pacxogyeTcs aHeprusa (okorno 360 kJ/mol), ko-
TOpas MOMHOCTbKD KOMMEHCUPYETCs MNpu 0OpasoBaHMM 4YeTbIPEX KOBaNEHTHbIX CBS3EN.
Mpun obpasoBaHum YeTbIpéx ceasen C—H Boigensdetca 1640 kd/mol aHepruw.

ABnAOTCA N peakunm 3K30TEPMUYECKUMU NN SHOOTEPMUYECKUMU, 3aBUCUT OT KoSnde-
CTBa NOMMOLEHHON N BbIAENEHHON 3HEPTUU.

Atom yrnepoga umeert saneHtHoctb IV B CH,, CF,, CO,, H,CO,, CH,OH n gpyrux coeau-
HeHunAX (KpOMe yrapHoro rasa).

(65
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CTeneHn OKUCeHNA OpraHu4YecKux coeamMHeHUn

Ecnu npegnonaraetcs, YTO XMMUYeCKoe CoeAMHEHNE UMEET MOSTHOCTbIO MOHHOE CTPOEHNE,
TO YCNOBHbIV 3apsii 3NemMeHTa B ero CocTaBe Ha3blBAeTCsl CTENEHbI OKUCIEHUS 3TOro are-
MeHTa.

ATOMbI yrnepoga B opraHM4eckMx COeAMHEHUSIX BCEr4a TeTpaBasieHTHbl, TO eCTb 06pasytoT
YeTblpe KOBaneHTHble CBSA3M. B OTnnyYmMe OT BaneHTHOCTM CTeNEeHb OKUCIEHMS yrnepoaa B Mo-
neKynax opraHM4ecknx coeanHeHUn MOXET NPUHUMAaTb pPasnnyHble 3HaYEeHUsi B 3aBUCMMOCTM
OT OTHOCMTENbHOW 3MEeKTPOOTPULATENBHOCTA aTOMOB, HEMOCPEACTBEHHO CBSI3aHHbIX C aTo-
MOM yrnepoga.

OnpenenuTtb CTeneHb OKMUCMEHMsST aTOMOB yrrepoAa B MOreKynax opraHMYeckux BeLlecTs
MOXHO MO CTPYKTYpHOW chopMyre BelecTBa. [ns 3Toro He06XOAMMO COCTaBUTb CTPYKTYPHYHO
dhopmyny coeanHeHUs 1 nokasaTtb CMelLlieHe OBLLMX SMEeKTPOHHbIX nap.

-

Ecnun anekTpooTpuuaTenbHOCTL aTtoma yrnepoja Bbllle,
Yyem y aToma, K KOTOPOMY OH MPUCOEOUHEH, 3NEKTPOHHas
napa Oyaet gBuratbCsi B CTOPOHY aToma yrnepoga. Haobopor,
€Cnn 9MNeKTPoOoTPULATENbHOCTE atoMa yrrepoaa Huxe, Yem
y NPUCOEONHEHHOrO K HEMY aToMa, anekTpoHHasa napa oyaer
yAansaTbCa OT aToma yrnepoaa, Hanpumep: CMeLLeHue arek-
TPOHHOW Mapbl B MOMNEKYe YKCYCHON KUCNOTbI.
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B Clriydae HenonsapHbIX CBsI3el CMeLleHNns QIEKTPOHHbIX Nap He NMpPpoucxXoguT. CreneHb okuc-
JIeHnA atoma yrrepona onpenendetcda pasHOCTbo Mexay YACIIOM 3NEKTPOHHbLIX nap, nepewlen-
wnX K atomy yrnepoga, n 4YACriom yﬂ,afléHHbIX OT HEro 3NEeKTPOHHbIX nap. I'IpV| 9TOM crieayet
MMETLb B BMAY CrieayroLuiee:

€CJITN 4YMCIOo ANEKTPOHHbIX nap, NPUTArMBarOLLNXCA K aTOMY yrnepoaa, OonbLue Yncna yoans-
HOWNXCA OT HEero, TO CTeneHb OKUCIEHNA aToOMa yrnepona 6y/:|,eT MMETb OTpUuUaTesibHOE 3Ha4e-
HWe, paBHOE 3TON Pa3HOCTH,

€CJIT HYMUCINO ANEKTPOHHbIX NMap, yaanAarwmnxca oT atoMa yrrepoaa, oonbLue, Yem nputArmea-
HOWNXCA K HEMY, TO CTeNneHb OKUCIIeHNA atoMa yrrnepona 6yneT MMETb NOJNOXKUTESbHYO BEJTNYN-
HY, PaBHYIO 3TOM Pa3HOCTH,

CTelrneHb OKUCNeHnd yrnepona MoxeT ObITb HyﬂeBOVI, €CJIT HUCIO NMap 3reKTPOHOB, NPUTAHYB-
LLNXCA K aTOMY yrnepona, paBHO HYACIY Nap 3r1E€KTPOHOB, yﬂ,aﬂéHHbIX OT Hero.

Hanpuwmep:
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Kak BMOHO 13 npmBeaEéHHbIX MPUMEPOB, CTEMNEHb OKUCIEHWST aTOMOB yriiepoga B O4HOM MO-
neKyne oOpraHM4ecKoro CoeMHEeHNss MOXET UMETb pa3Hble 3Ha4YEeHUS.

PaccmoTprm anroputm onpeaeneHusi CTeneHen OKUCNEeHNa atTOMOB B MOMNeEKyrne MeTaHona
C NOMOLLIbIO 3MMAMpUYecKor oopmynbl U anrebpanyeckoro metoga:

1. CTpykTypHasa dpopmyna metaHona CH,—OH n amnupuyeckas popmyna CH,O.



1.3. BAJIEHTHOCTb M CTEMEHb OKUCNEHWA YTIEPOAA B OPTAHUYECKWNX COEAVHEHNAX @

2. O603Ha4YMM cTeneHb OKUCMEHUS yrnepona Kak «X», 3anuvwem cterneHn oKUCcrieHnd soao-

poaa u kucnopoga: CH,"'0?
3. Haxoamm cteneHb OKMCneHus yrnepoaa, CoCTaBuMB yYpaBHEHWE C OOHMM HEU3BECTHbIM:
X+(+1)e4+(=2)+1=0

x+4-2=0
x+2=0
x=0-2
X=-2
Otget: C*H,"'0O% |T|
H - C*-OH
|
H

CTeneHn oKnUcrieHUs aToMoB yrnepoga B coeguHeHUAX

—4 CH,

-3 CH,-CH,; R-CH,

~2 R,CH,; H,C=CH,; CH,CI; CH,0OH; RCH,~CH,R
~1 R,CH; HC=CH; RHC=CHR; R,CH-CHR,; C_H,; RCH,OH

0 R,C;R,C-CR;R,C=CR, RC=CR; H,C=0; CH,Cl,; R,CHOH
+1  R,COH; RHC=0

+2  R,C=0; HCOOH; CHCI,

+3 RCOOH

+4 CO,; CCl,; H,CO,

[NepBUYHbIN aTOM yrrepoaa

| Y
CH, CH,
| |
CH,— CH,— CH - C— CH,
|
BTopunyHbIN aToM CH3 YeTBEepTUYHbIA aTOM
yrnepoga yrrnepoga
TpeTuyHbI aToM

yrnepoaa

OnpegenuTte cTeneHU OKUCIEHUs1 BCeX aTOMOB yrnepoga B MoJieKyJsiaxX opraHu-
YeCKUX BelLlecTB:

1. CH,— CH,— CHO 4. CH,-C(O)-CH, 7. CH,—COO-CH,
2. CH,—CH,— OH 5. CH,=CH, 8. C.H,—NH,
3. CH,—~CH,—~COOH 6. CH,(OH)— CH,(OH)
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TEMA 4. U30MEPUSA U EE BULLbI

[ MoHATUA, HeobxoauMble ONA U3yYeHust

* onpeperneHne Nn3oMepos, * U3oMepua npenenbHbIX yrineesogoponos.

Q I'quemy BellecTBa C O4MHAKOBbIM COCTaBOM obnagaloT Pa3HbIMU CBOIZCTBaMM?)

OpraHunyeckue BelecTBa obnagaroT CnocoOHOCTbO 00pa3oBbIBaTb M30OMepbl. TN coeau-
HEHUS UMEIT OQUHAKOBOE KONMMYECTBO aTOMOB, HO PasnuyarloTCcsa no CTPYKType Unu nonoxe-
HUIO B NpocTpaHcTBe. CTPOEHME 1 pacnonoXxeHne MOMeKynbl BAUSET HA (hrU3n4eckne n Xmumm-
Yeckne CBOWICTBA OpraHMYeckmx coeamHeHun. MNoHaTne nsomepumn 6bio BBEAEHO B XMMUIO B
30-x rogax XIX Beka wBegckum y4éHoim KO. Bepuenuycom.

A. BytnepoB 06bACHWUN siBNEHMEe U30Mepun B TEOPUU XMMUYECKOTO CTPOEHUS opraHuye-
CKuX BellecTB. BTopow nyHKT Teopuu nokasan, YTO CBOMCTBA XUMUYECKUX BELLECTB 3aBUCAT
He TOmNbKO OT KONNM4YecTBa aTOMOB, HO 1 OT UX MONOXEHUS B NPOCTPaHCTBE Y MOMNEKYI. YYEHbIN
nepBbiM O6BACHUIT CYLLIHOCTb SIBIEHUS N30MEPUN, CUHTE3NPOBan n3obyTuneH n NpoBeérn peak-
LMo ero nornmmepusaunn, noroXxue TeM CaMblM OCHOBY AnNsi CUHTE3a BblCOKOMOMEKYNSAPHbIX
coeanHeHunn. OH CUHTE3MpoBan MHOrMe opraHMyeckue BeLLecTsa.

BewecTBa ¢ oAMHaKOBOW MONEKYISAPHOM (hopMyron, HO pa3HbIMU (PU3NYECKUMU
M XMMU4YE€CKUMWN CBOMCTBaMUN Ha3bIBalOTCS U30MEpaMU.

CywecTtByeT ABa Tna nsoMepumn:

1) CTPYKTYypHas — CBsid3aHa C pacnosioXXeHMeM aTOMOB UMK rpynn aTOMOB B MOJIEKyNe Be-
LLlecTBa, a TakKe C COCTOSTHUEM HECKOINbKMUX CBSA3EMN;

2) NnpocTpaHCTBEHHAaA — OTPaXXaeT NONOXeHNe MONEKy bl B MPOCTPAHCTBE OTHOCUTENbHO
YCNOBHOW MIIOCKOCTM.

1) CTpyKTypHasa nsomepus

Pa3nuyaloT CTpyKTypHble U30MepUU YrnepoaHOro cKeneTa, NoroXeHUs U MEeXKNaccoByHO
n3omMepuio.

A) U3omepusa yrnepogHoOro ckernerta 3ak/4yaeTcs B MEPEHOCE METUNBbHOW Fpynnbl Ha
—CH, nio6oit atom yrnepoaa monekynel. Hanpumep, ogHa rpynna (CH,~CH,-CH,—CH,-CH,)
MOXeT ObITb OTAEeNeHa OT NeHTaHa U NpucoegnHeHa Ko BTOpoMy aToMmy ¢ obpa3oBaHuem 2-me-
TunbyTaHa.

H,C—CH,~CH,~CH,~CH, H3C—ICH—CH2—CH3 'H,C-“CH~"CH~'CH, 'H,C—"CH-"CH,
CH (IJH3

3
rneHmaH 2-memunbymaH n-bymaH usobymaH

B) PaznuyaloTt Tpu BUAa n3omepum nonoxeHus:
1) nsomepsl, obpasytomecs oobpasyowmecs 3a CHET OBMKEHUS OBOVHbLIX UM TPOMHbIX
cBA3en:

CH,=C=CH-CH, (6yragnex-1,2) n CH_,=CH-CH=CH,, (6ytagnen-1,3),

2) N3MeHeHUe NoNoXeHUA PYHKLNOHANbHOW rpymnnbl:

CH,-CH,-CH_-CH,OH (6yraHon-1) u CH,~CH_—-CHOH-CH, (6yTtaHon-2);

3) nsomepusi B 3aBMCUMOCTM OT MOJSIOXKEHUS 3aMeCTUTeNS (ranoreHa) B MOeKyrne:
CH,-CHCI-CH_-CH, (2-xnop6ytaH) n CH,CI-CH,-CH_—CH, (1-xnop6yTaH).



1.4. '3OMEPWSA N EE B b @é

KonunyectBo n3omMepoB BelleCcTBa 3aBUCUT OT KonnvyecTtesa aTOMOB yrrepoga B morie-
Kyne. Yem onuHHee uenb, Tem GonbLue N30MEepPHbIX BAPUAHTOB.

C) N3omepusi pasnnuHbIX KAacCOB OpPraHMYecKUX COoeaMHEHMN (MeXKrnaccoBasi M3ome-
pus) obycnoBneHa pasnuyHbiM MOSTIOKEHNEM U COMETAHMEM aTOMOB B MOSIEKYrax BELLECTB,
UMEILLNX OAMHAKOBYIO MOSMEKYNSIPHYO QOPMYMy, HO MpuUHagnexalimx pasHbiM Kraccam.
B HekoTopbIX cny4vasix, HanpuMmep, Npyv NepemMeLLeHnn atoma unu rpynnbl aTOMOB C KOHLa
MOSEKyIbl Ha cepeanHy obpasyeTcs BeLLeCcTBO, NpUHaanexawee gpyromy knaccy. lNMpu atom
MornekynspHas dopmyna BewecTs octaeTcs npexHein. Hanpumep, CH,—~CH,—OH ataHon u
CH,—O-CH, npeacrasnsioT cobon aumetunosbin adup. MonekynsapHas dopmyna oboux se-
wects C,H,O. [Ipyroii npumep: nponuneH v yuknonponax ¢ oopmynon C,H,.

CH,
H,C = c|: __CH, / \
H CH,— CH,

riporiurieH YukrioriporiaH

A. M. ByTnepoB Tak onucbIBaeT ABreHne nsomepun: «logobHO TOMy, Kak CTpoUTenu
CTPOAT 30aHUS pasHON (POpPMbl M3 OOHOMO N TOFO XXe KONM4ecTBa CTPOUTENbHbLIX MaTepu-
anoB — Jepesa, KMpnu4ya u LemMeHTa, Tak U npupoga MOXeT co3fdaBaTb MOSIeKyNbl pas-
HOW CTPYKTYpPbl N3 OQHOTO M TOrO XKe KONMYeCcTBa «CTPOUTENbHbLIX MaTepranoB» — aTOMOB
yrnepoga, BOAOPOAa 1 KUCNopoaa.

2) MNMpocTpaHCcTBEeHHas n3omepus
OnTunyeckad naomepu4 CBOWCTBEHHA MOIieKyrnam BewectB C aCMMMEeTPUYHbIM aTOMOM
yrnepoga. Monekyrbl onTU4ECKNX N30MEPOB OTHOCATCA APYT K APYry Kak 06beKkTbl N HECOBME-
CTUMbIE o6pasb|.
CH, C,H,

| |
CH,~C —C,H. C,H~C — CH,
| |
H H

leomeTpuyeckad un3OMepUst XapakTepHa And COeAWHEHWA, B  KOTOPbIX MOSIOXe-
HUA 3amecTuTenen pasnuyHbl OTHOCUTENbHO MfIOCKOCTU [ABOWMHOM CBSA3W WUIM  KOSb-
ua. Hanpumep, Ans ankeHOB W UMKroankaHoB. [IBOMHble CBA3M He MOryT cBobog-
HO BpallaTbCs BOKPYr cBoen ocu. [loaTomy 3amecTuTenu aTtoMoB yrnepoga B [BOW-
HOM CBS3M MOryT pacnonaratbCa MO OAHY CTOPOHY OT [MMOCKOCTM [OBOWHOW CBS3U
(umc-nsomep) nnNu No pasHble CTOPOHBLI OT NITIOCKOCTU ABONHOWN CBA3W (TpaHc-u3omep). Hanpu-
mep, ByTeH-2 MMeET Luuc- 1 TpaHC-U3oMepbl.

ﬁ MIOCKOCTb TT-CBA3U ‘l

H H CH,

N 7 0,

HC CH,  HC

umc-6yTeH-2 TpaHc-6yTeH-2



| rnaBa. HAYAIbHBIE MOHATWA O TEOPWI CTPOEHISA OPTAHMYECKOW XMMM

KoHdpopmaumoHHas (BpaliatenbHasi) M3oMepusi 3aBMCMT OT BpaLLeHUs aTOMOB WM
rpynn aToMOB BOKPYr OAHOW WM HECKONbKWUX MPOCTbIX O-CBs3el. B pesynsrate BpalieHusi
BOKpyr cBsizei C—C Monekynbl MOryT UMeTb pasfuyHble NPOCTPaHCTBEHHbIE hOPMbI, KOTO-
pble Ha3blBalOTCst KOHpOPMaLUSMK.

CH3 /H CH3 /H
—> AN
—C~~ <« —C
H=/ "\ H H//C \ CHs
H CH, H H
AHTUKOHd OpMaLUUSA KpuBaga koHdopmauma

CTpyKTypHasi usomepus

CH, CH,
N3omepns H,C~CH,-CH,~ CH,~ CH,- CH,~CH,-CH, I
yrmepoaHoro CH,-C-CH,-CH—CH,
ckeneta N-OKTaH
CH, M300KTaH
N3omepus no CH,-CH,-CH,CI CH,—-CHCI-CH,
NONOXEHUIO 1 5
3amecTuTenei -Xnopnponax -xrioprnponax
N3omepus no CH2=CH—CH2—CH3 CHs—CH=CH2—CH3
MONOXEHNIO
[IBOVIHBIX MU OyTeH-1 ByTeH-2
TPOWHbIX CBA3EWN
M3omepms no CH,-CH,-CH,-OH CH3—CIJH—CH3
pacronoXeHuto nponaxon -1 OH
PyHKUMOHaMNbHbIX
rpynn nponaHon -2
MexknaccoBsas CH,=CH-CH=CH, CH,=CH-CH,-CH,
MISOMepnA byraagnen-1,3 By THH-1
MpocTpaHcTBEHHaaA nomMepus
OH OH
I I
OnTtunyeckas C C
nsomepus VAR PARN
Br CH CH Br
(3HaHTMOMEDPDI) ol 3 3 ol
1-6pom 1-xnoparaHon 1-6pom 1-xrnopataHon
leomeTpuyeckas H C.H H
V|3OMepV|$| C2 S:C _ C/CH3 2 S:C _ :
H ~ H H CH3
(umc-TpaHc-
n3omepus) LIG-NIEHTEH-2 TPaHC-NEHTEH-2
CH
CH3 CH3 H 3 CH3
KoHtbopmaunoHHas ( é !
nsomepus E H H H
H H
n-6ytaH KOH(popmaLmsa ByTaHa
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Mopsmok HanMcaHKst M30MepPOB OPraHNYeckoro coeanHeHuns, copepxallero CH.,,:

1. \306pasuTe Monekyny NIMHERHOro n3omepa (ero yrnepogHbll CKeneT).
2. PacnonoxuTe BCce 6 aTOMOB yrriepoga B ogHy uenb (13omep 1).

TR R
H-C-C-C-C-C-C-H
I L I I I
HHHHHH 1
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3. YKopoTuUTe yrrepoaHyto Lienb Ha OaMH aToM yrrepoaa, Ho Ha BTOpoii aToM yriepoaa Ao-

©aBbTe METUNbHLIN paaukan (M3oMep 2).

CH,~CH-CH,~CH,—CH,

|
CH,

2

4. MNepeHecnTe METUNBHYIO FPYNMNy Ha TPETUiA aTom yrrepoaa (nsomep 3).

CH,~CH,~CH-CH,—CH,
|

CH,

3

5. CHoBa ykopoTUTE YrnepoaHyto Lienb 1 MOMECTUTE [ABa METUIbHbIX pagukana Ha oauH u

TOT Xe aTom yrnepoaa (nsomep 4).
CH,

I
CH,-C—CH,—CH,
I

CH,

4

6. Pacnonoxute MetTunbHble pagvkanbl Ha coceaHve aTombl yrnepoga (nsomep 5).

CH,~CH-CH-CH,

I I
CH, CH,

5

1. Yto Takoe nsomepbi?

HbIX yrnesogopoaos B C,H, .

2. MNo4emy HET N30MEPOB METaHa, 3TaHa 1 nponaHa?
3. Hanuwwute cTpykTypHble thopmynbl Bcex yrnesogopoaos B CH, .
4. MNepevncnuTe NnepBuYHbIE, BTOPUYHbIE N TPETUYHbIE aTOMbI yriiepoda Ansi UsoMep-

1 2 3 4 1 2 3
CH,-CH,-CH,-CH, | C,H,, > CH:-CH-CH,
2 n3omep CH3




&

m | rnaBa. HAYAIbHBIE MOHATWA O TEOPWI CTPOEHISA OPTAHMYECKOW XMMM

TEMA 5. KNTACCUOUKALUA OPTAHUYECKKX
COEAUMHEHUU

VlsyqaeMble NMOHATUA:

* HacbllLEHHblE N HeHachbILLIeHHble YrneBoaopoab;
* YIMEeBOAOPOAbl C OTKPLITON, 3aMKHYTON LIEMbHO;
* Kcnopoacoaepxallye u asotcoaepkalline opraHn4eckne coeanHeHns.

Knaccudcgpukauma opraHn4yeckmx BeLecTB

Knaccudmkauma opraHM4yecknx CoeauHeHun onpeaensaeTca CTpPoeHMeM yriepoaHon Lenmu
(yrmepopgHoro ckeneta), Hanmunem (PyHKLMOHANbHbIX rPYNM U CTPYKTYPHBIMU CBOMCTBaMM.

4 N\
®dyHKUMOHanNbHas rpynna — 310 aToM Unu rpyn-

na aTomMoB, onpegensioLllas NPUHaaneXxHoCTb Morie-
Kynbl K onpegenéHHoMY Kraccy OpraHuyecKknx coegm-
HEHUN, N XMMUYECKME CBOWMCTBA, COOTBETCTBYIOLLNE
3TOMY Kraccy coequHEHUN.

lMNocnepoBaTenbHOCTL aTOMOB
yrmepoga B MOJIeKyrie opraHu-
YeCKOoro coeanHeHunsda Ha3blBaeT-
CA yrnepogHbIM CKereToM.

- J

Knaccudumkauma opraHnyeckmx BewecTB NO UX COCTaBy

Kncnopopcopnepxawue opra- A3soTcoaepxawme
YrneBopgopoabl poacoaepxatl P AepxaLl
HU4yeckKkue coegmHeHus opraHn4eckue coeguHeHwus
MpounsBoaHble YrieBo4OPOAOB MpownsBoaHble yrneBogopoaoB
CocTo4aT 13 aTOMOB yrnepoga P A y AOPOA0B, P A y AOPOAOB,
1 Bonopona cogepxalime B CBOUX copepxalime B CBOMX
MOJIEKYNax KMCIOPOL, MoreKynax asot

Cocras yrneBofopoaoB npefcraeneH dopmynon C H, To ecTb oHM copepxar Torbko
aToMmbl yrnepoga v Bogopoaa.

B 3aBucMMocCTM OT Tna cBasu mexay atomamu C OHW GblBalOT HACbILLEHHbIMW UK HEHa-
CbILLEHHbIMW YINEBOAOPOAAMMN.

Kpome Toro, yrneesogopoabl AensATcs Ha Luknuyeckme (yrnepoaHas Lenb 06pasyeT KomnbLo)
M aumKnuyeckne unu anudartmyeckme (yrnepoaHasi Lenb He 3aMblKaeTcsl B KOMbLO) TUMbI.

Tunbl yrnepogHoro ckenera

o el |
N_ O S
] \>C—(|3—?— 4 T_T_?_
—C—C—C—C— C
T T TN e
/| | N



1.5. KNTACCUOVKALMA OPTAHUYECKMX COEAHEH I r\i

BHyTpVI CcamMoro yrnepogHoro ckeneta otaeribHble aTOMbl yrrepona A0S KHbI ObITb KNaccu-
(*)I/ILI,I/IpOBaHbI B COOTBETCTBUN C KONMM4ECTBOM aTOMOB Yyrrnepoaa, ¢ KOTOPpbIMA OHU XUMUYECKU
cBsi3aHbl. Ecnn gaHHbIn aToM yrmepona cBdA3aH C O4AHMM aTtOMOM yrnepona, OH Ha3blBaeTCA
nepBuU4HbIM, C ABYMA — BTOPUYHbIM U TaK ariee.

Q nepBUYHbIN
BTOPUWYHbIN
CH, @ CH, £ C +—{CH, Q
Q TPETUYHbIN
Q YETBEPTUYHLIN
YrneBogopoabl
HacbliweHHbIN . . .
HeHachbIlWeHHBbIN (COOEpXUT ABOMHbIE UMW TPOVHbIE CBS3U MEXAY
(cogoepXuT TornbKo
aToMamu yrnepoga)
OOVHapPHYH CBA3b)
ApomaTtuyeckue
ArnKaHbl LinknoankaHbl ArnKeHbl AnkagueHsbl ATnKWHbI yINeBsonopoas!
) Linknnyeckme yrne-
yrggi?ﬂgggﬁbl A;ox; y;ﬂzﬁil Yrnesogopoap! | Yrnesogopoak! ¢ | YrneBogopoas! | BOOopoabl C TpeMst
P 1A A C OOHOW ABOW- | ABYMSi ABOWHbI- | C OOHOW TPOW- | ABOMHbIMU CBA3SI-
YINEPOLHON 3aMKHYTbIM L i
HOW CBA3bI0 MM CBS3SIMU HOW CBSA3bI0 M (OeH3onbHoe
Lenbto KOmbLIOM
KOrbLIO)
CnH2n+2 CnH2n an2n CnHZn-Z CnHZn-Z CnHZn-6
OTaH LinknobytaH OTuneH OuBnHun AueTtuneH BeHszon
CH,—CH, CH,=CH, CH,=CH- CH=CH
CH,—CH, CH=CH,
CH,— CH,

Auuknuyeckue yrnesogoponbl

JInHeHas yrnepogHas Lenb

Pa3BeTBneHHas yrnepoaHasa uenb

H-OyTaH
CH,—CH,—CH_—CH,

N306yTaH

CH,—CH—CH,

CH,

(65
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Kucnopoacopgepxawime opraHu4eckne coeguHeHus

MockonbKy K1Mcnopoa nMmeet BaneHTHOCTb |l, oH MoxeT 06pa3oBbiBaTh ABE NEPBUYHbIE CBS-
31 UNn OfHY OBOVIHYIO CBA3b. COOTBETCTBEHHO, OH COEAMHAETCS C BOAOPOAOM W YrnepoaoM B
OpraHVU4ecKyto MOeKyny.

OcHoBHble hyHKLMOHarnbHbIE rpynMbl, CoOAepXaLune KMCrnopog.

1) -OH rmgpokcunbHas rpynna;

2) >C=0 kapboHunbHas rpynna;

()
7
3) —C KapbokcunbHas rpynna.
AN
OH
Kucnopoacoaepxalme opraHnyeckme coeguHeHUs
O
OH rpynna C=0 rpynna —cf rpynna
OH
rmapoKcunbHas kapboHunbHas kapbokcunbHas
cnmpT deHon | anbgerng KETOH kapboHoBas CMNOXHbIN
R oH OH KucnoTa adump
- 0]
A° A° - -
R—C R,—C R—C\ R1—C\
H R, OH OR,
meTaHon | doeHon auertanbgerng | NponaHoH YKCyCHas mMeTunauetar
CH._OH OH Kucnota
— /O /O /O /O
CH3—C\ CH3—C\ CHS—C\ CH,—C
H CH, OH OCH,

[pyrou Krnacc KMCnopoacoaepXaLlmx opraHMyecknx coeguHeHnin — adpmpel. B adoupax yrne-
BOLOPOAHbIE paanKarbl COeQUHSAIOTCA C aToMamu kucriopoga. Hanpumep, AMMeTnnoBbin adup:
CH_-O-CH,.

AsoTco.qepx(au.me opraHun4yeckmne coeaonHeHuUs

A30TUCTbIE BeLLeCcTBa MOXHO pasfenuTb Ha Kracchl MO Hanuuuio onpeaenéHHbiX gyHK-
LMOHanNbHbIX rpynm:

* amuHbl cogepxkat — NH,, —-NHR vnu —NRR! rpynnsi,

* HATpUNbI (umaHugbl) (CN rpynna),

* a3oTcogepxalume reTepouuKknmyeckme CoeamHeHus.

HekoTopble opraHuyeckue BeLlecTBa cogepxaTt Kak a3oT, Tak U kucnopog. K Hum otHocAaTes:

* HuTpocoeaunHerusa —NO,;

« ammabl — NH_;

* aMWHOKMCNOTbI, MpeacTaBnstoLLmMe cobon MHOroYHKLMOHANbHbIE COEAUHEHUS, CoAepXa-
e kap6okeunbHyto rpynny —COOH v amuHorpynny (-NH,).
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A3oTcoaepxallue opraHM4yeckme coeanHeHUs
AMUHBI Hutpunnbl i AmMungbl AMMWHOKMCIOTHI TR LT GETE
coeaMHeHuUsA coepVHeHUA
-NH, —-C=N R-NO, R-C(NH,)=0 -NH,, -COCH / \
—NHR
-NRR' N
H
MeTtunamuH | Hutpunn HuTtpomeTaH Amng ykcyc- | AMUHOYKCycHasi Muppon
YKCYCHOM HOW KNCTIOTbI Kucnora / \
KUCNOTbI
CH,-NH, CH,-NO, CH,-C(NH,)=0
CH.,-C=N CH,(NH,)-COCH [}j
H

OpraqueCKMe coeanHeHna TakXke MOryT coaepxatb HECKOJIbKO OOMHAKOBbLIX UIMN pa3HbIX
beHKLl,I/IOHaJ'IbeIX rpynn.
OaHMM 13 BaXXHEWNLLNX NOHATUN opraqueCKon XUMUN ABNAETCA rOMONormng.

Fomornoru — 310 coeanHeHus, npuHagnexawme K ogHoOMy Kriaccy, MMmeruine cxogHble
CBOWCTBA, HO OTNMNYaloLLnecsa ogHON U HECKONbKUMM rpynnamm _CHZ'

fomornorn o6pasytoT roMONIOrM4YeCKnin psg, COCTaB KOTOPOrO MOXHO NMpeacTaBUTb OOHOWN
obLen opmyroit, Hanpumep: ankaHbl C H, ., ankedbl C H, v T. 4. ®n3nyeckme ceoncTea
rOMOfIOroB 3aKOHOMEPHO M3MEHSIIOTCH: C YBENMYEHMEM 4YMcria aTtoMOB Yyrnepoga MoBbl-
LwatTca TemnepaTypbl NNaBneHns U KUNEeHUst BELLECTB, YMEHbLUAETCHA UX PaCTBOPMMOCTb B
BOAE.

|

1. O6bACHNTE HEOBXOAMMOCTb Knaccudmkaumm opraHNYeCKMX COeaNHEHNIA.

2. Kak Bbl gymaete, Mo4yeMy MHOrMMe OpraHuMyeckue BewlectBa obragarT CXO4HbIMU
CBOVICTBaAMU?

3. Kak knaccndunumpoBaTb OpraHMYeCcKMe COEAMHEHMSI CO CXOAHbIMI CBONCTBAMMN?

. UTo Takoe yrnepoaHbIn ckeneT?

5. Uto Takoe dyHKuMoHanbHaa rpynna? [llpuBeouTe npumepbl Hamboree BaXHbIX
PYHKUMOHAnNbHbIX rpymnmn.

6. MoxeT N1 Monekyna opraHMYeckoro CoeqUHEHNs coaepXXaTb HECKOMNbKO OAMHAKOBbLIX MM
pasHbIX PYHKUMOHanNbHBLIX rpynn? OBoCcHyTe OTBET.

7. Yem otnuyaroTcs Opyr OT Apyra COeOUHEHUs, npuvHagfexalime K OOHOMY Knaccy
OpraHNYeCKNX COEONHEHNIN?

8. ObbsCHUTE, NOYEMY COEAMHEHMS, NMPUHAaASIeXaLune K OGHOMY 1 TOMY XK€ rOMOSIOrM4YEeCKoMy
psi4y, UMeoT CXOOHble CBOMCTBA, HO MPU 3TOM UMEIOT PSiA OTIINYUN.

D
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TEMA 6. TUMbI PEAKLLUN, XAPAKTEPHBIE AN1A
OPTAHUYECKUX COEAUHEHUMN

MsyqaeMble NMOHATUA:

» cybcTpar, peareHT;
* peakuum B 3aBUCUMOCTM OT XapakTepa XMMUYECKMX NPeBPaLLEHWN;
* MEXaHU3Mbl XMUYECKUX PEAKLWIA.

Peakumnn, CBOMCTBEHHbIE OPraHUYEeCKUM COeOMHEHUAM, KrnaccuduumMpyoT No XapakTepy
XMMUYECKMX MPEBPAaLLEHUA U MexaHusMam XumMudeckux peakuuin. OCHOBHOE opraHuyeckoe
coeguHeHWe, y4acTBylollee B peakuun, HasbiBaeTcs cyGCTpaToM, a ApYroi KOMMOHEHT peak-
LMK YCMNOBHO CYMTaETCa peareHToM, a 06pasyolLieecs BELLEeCTBO CYMTAETCSA NPOOYKTOM.

CH,= CH,+Cl,—CH,CI-CH,ClI

cybcmpam peaz2eHm npodykm

Cy6cTpatr — sIBNSIeTCS OCHOBHbLIM Opra-
HUYECKUM BELLECTBOM, BCTYMNalLWMM B peak-
umto.

PeareHT — 370 BeLlecTBO, KOTOpoOe
BO34ENCTBYeT Ha cybcTpart.

Knaccudmxauuﬂ Nno XapakKTepy XMMnNn4eCKunx M3MEeHEeHUNn:

* peakuumn NpUCOeaNHEHNS;
* peakuuun 3ameLLeHus:;
* peakuumn pasnoxXeHus;
* peakuuy n3oMepu3aLmnn u neperpynnmMpoBKN.

Peakuuun samewennas AB+C - AC+B

B peakuusix 3ameLLeHnst — OAUH aToM UMK rpyrna aToMOB B MCXOAHOM MOSeKyrne 3ameLlaeTcs
ApYrMM aToMOM WK rpynron atToMoB, 06pa3syst HOBYHO MOSEKyIy.

(:H:;_CH3 + C|2(aoane|7|cmmecaeTa )CH3—CH20| + HCI

CH,-CH,CI + KOH CH,—-CH,OH + KCl

—_—>
BOHbI pacTBop)

Peakuuu npucoeanHeHna A+B —>C

B xoge peakuuin cvHTe3a 13 Monekyn AByx n 6onee Bewects obpasyeTca ogHa Morekyna
HOBOrO coefMHeHns. Takne peakumm oCOBEHHO XxapakTepHbl AN HenpeaerbHbIX COeAUHEHUN.
K peakunsm npucoeavHeHUs OTHOCATCS TakuMe peakuuun, Kak ruapvpoBaHue (BOCCTaHOBIe-
HWe), ranoreHnpoBaHune, rMaporanoreHMpoBaHue, rmapaTtauns, nonnmepnsaums:

1. FudpuposaHue — NPUCOEANHEHNE MOSEKYITbI BOAOPOAA:

CH,~CH = CH, + H, — CH,—CH,—CH,
nponeH nponax
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2. ManozeHuposaHuUe — NPUCOEANHEHNE MOSIEKYSbI rarioreHa:
CH,=CH, + Cl, — CH,CI-CH,CI
3MmeH 1,2-0uxnopamaH

3. [udGpoearnoeeHuposaHue NpeacTaBnsaeT cobor peakumio CBA3bIBaHMS rafrioreHa ¢ Bogopo-
OO0M (Hanpumep, r’MAPOXNopUpPOBaHME):

CH,=CH, + HCl — CH,~CH—Cl
ameH Xr1opamaH
Peakuuu pasnoxeHnas A—-B+C+. ..

B pesynbrate peakuuy pasnoXeHust U3 MOneKyrnbl CIOXHOMO OpraHM4eckoro BellecTsa 06-
pasyeTcsi HECKONMbKO MEHEE CIOXHbIX UMW MPOCTbIX BELLECTB:

CHy— CH, + CH,,

10" 22
CH4 °>1000°C G + 2H2

Peakuusa anummnHauum (pasnoxenmna) A— B+ C

Peakuum, B KOTOPbIX U3 UCXOOHOWN MOMNEKYNbl COeAMHEHUSI 0O6pa3yeTcs HECKONMbKO MOEKYI
HOBbIX BELLECTB, HAa3bIBAKOTCA peakUMAMU PasnoXeHUs UM ANUMUHaALUNAL
CH,~CH,Cl —CH,=CH, + HCI
CH,—CH,OH—CH,=CH, + H,0
CH,-CH, —»CH,=CH, + H,

Peakuuu nsomepusauum n neperpynnuposkun A—B

B opraHuyeckom coeguMHeHUn nepexon (Murpauusi) otTaenbHbIX aTOMOB UK Fpynn aToMOB
N3 OfHOW YacTu Morekysbl B Apyryto 6e3 naMeHeHusi eé Ka4eCcTBEHHOro U KONNYECTBEHHOIO
cocTaga:

AICI,450 °C
CH,—~CH,~CH,~CH,—CH, — > CH,~CH-CHCH,

|

H-rneHmaH 2-memunbymaH

Kpome TOro, Takne peakuumn, Kak nonmmepmndaumna n rnoJsinkoHaeHcauua, ABnATCA 0cobbIMK
TUnMnamu peaKLl,VIVI, XapakTepHbIMU ONA OpraHN4eCKmnx coeuHEHNN.

Peakuuun okncneHus

B opraHuyeckon XMmumn peakuum OKUCIEHUs1, BOCCTAHOBMEHNSA OrpaHNYMBalOTCA paccMo-
TPEHNEM peakuun notepu unn nNpuobpeTeHmMss aToOMOB BOAOpOoda W Kucnopoda: BELLEeCTBO
TepsieT atombl H nnubo okucnsietcs 3a c4ét npucoeanHeHna atomoB O. OkucnuTtenb 0603Ha-
yaeTtcqa cumeosnom [O]:

cH,cHo 9 cH,cooH  cH,cocH, ™} cH.CH(OH)CH,

Peakuuu KoHgeHcauun v NoNMKoOHAeHcaLumn

KoHgeHcaumnsa cocTouMT BO B3aMMOLEWCTBUMM HECKOMbKUX (OBYX U Bonee) opraHMYecKux
coeanHeHnin ¢ obpasoBaHnem HoBbIX C—C-cBA3EN N HU3KOMONEKYIAPHbIX COEANHEHWIA.
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Peakumn KoHaeHcauum — peakumn npncoegnHeHNA HECKONbKUX MOJEKYJ1T OpraHn4YecKmnx
BELLECTB, NMPU KOTOPbIX BblAENATCA BOAA, aMMUaK U Apyrne npocTtbie BellecTBa.

O O

z z

éo
OH
Peakumsa nonuMkoHgeHcaumm — 310 npouecc 06pa3OBaHVIF| bonee BbICOKOMOIEKYINAPHbIX
COGLI,I/IHGHVII?I N3 HU3KOMOINEKYNAPHbIX BELWECTB, NMPU KOTOPOM BblOENAETCA OOMNOJTHUTENbHOE
BelllecTBO (BoAa, amMMMuaK, XfiopoBoaopoa v Ap.):

nHOOC-C,H,~COOH+nHO-CH,~CH,~OH — (-OC-C_H, ~CO-0O-CH, ~CH,-0-) +2nH,0+ Q

B romonuTnyeckux peakuusix B pesynkTaTe paspbiBa KOBareHTHbIX CBSA3el obpasytoTcs
pagvkanbl, T. €. YaCTULbl C HEYETHLIMM 3MEeKTPOHaMWU. B Takmx peakumsix HoBasi KOBaneHT-
Has CBA3b 0bpa3yeTcs 3a CYET Kak peareHTa, Tak U pagukana cy6cTparta. lomonuTnyeckme

peakumm NpoTeKatoT B ra30BoK pase nnu B cpene HenosnsipHOro pacTBoOpuTens Nog AeNcTBneEM
BbICOKOW TeMnepaTypbl U BbICOKOIHEPreTUYeCcKoro cBeTa:

Cl,—CI* +CI*
R-H +Cl*>R* + HCI
R* + HCl »R-Cl +CI*

[eTeponuTyeckne peakumm NpoTekarT ¢ obpasoBaHMEM NOHHBLIX Nap B pesynbraTe norns-
pr3aLmMmn KOBanNeHTHOM CBSA3M. OTW peakuuy B OCHOBHOM MPOBOAAT B MOSSIPHLIX pacTBopuUTe-
nax, NPy yMepeHHbIX TeMnepaTtypax U B HEKOTOPbIX Clyyasix B NPUCYTCTBUW KaTanusartopa.

|

1. MpuBeguTe NpuMepbl peakunin, U3MEHSAOLNX YINePOaHbIA CKENEeT.

2. MNpviBeanTe NpYMepbl peakLnii, B KOTOPbIX YINEepPOaHbI CKENET HE 3MEHSIETCS.
3. B 4éMm pasHuua Mexay HeopraHMYeckMMU peakUmUsMmn U opraHUYeckMMU peakumusammn?
MpvBeauTe NpUMepsI.
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TEMA 7. HOMEHKNIATYPA OPTAHMYECKHKX
COEAUMHEHUU

N3yyaemblie NOHATUA:
* TpMBMaArbHas HOMEHKNaTypa; ° pauuoHarnbHas HoOMeHKnaTypa; *HomeHknatypa IUPAC.

XnMmmnyeckaa HoOMeH Knartypa

XvMnyeckas HOMeHKnatypa — 370 Ha3BaHUSA OTAErbHbIX XMMUYECKUX BELecTB, UX rpynn
M KNnaccoB, a Takke npasuna CoCTaBeHnsa 3TUX HasBaHui. HaydHas knaccudukaumsa n Ho-
MEeHKNnaTypa opraHM4yeckux cCoeanMHEeHUN OCHOBaHa Ha NpUHLUMNax Teopun XMMUYECKOro CTpO-
eHnsa A.M. bytneposa.

OpraHunyeckue
BewecTBa
Aumknuyeckue LUuknunyeckue
MNpepenbHbie Kap6ouuknu- FeTepouunknu-
yeckue yeckue

HenpenenbHble || Anudatu-

— yeckue
ApomaTu-

Bl Yyeckue

. Aumknuyeckne coeguHeHUA — anudaTUYECKNe UMM COEAMHEHUS psida XUpPoB. OTOT
Knacc BKNIOYAET COeAUHEHNA C MPSMOW UNU Pa3BETBNEHHON LEenbl, COCTOALLME N3 aTOMOB
yrnepoga.

AunKnnyeckne coeamHeHns OEenATCsa Ha HacblWeHHblE U HeHachbIWeHHble coeauHeHus. B
HeHachbILWEHHbIX COeQMHEHMAX aTOMbI Yrrepoaa CBs3aHbl B3aMMHbIMU OBOWHBIMU 1 TPOWHBIMMN
CBA3SMU.

Il. luknuyeckne coegnHeHUs — 3TO COeANHEHMS, B KOTOPbIX LieNb aTOMOB 3aMKHYTa KOJb-
uoM. Limknnyeckme coeguHeHNs BKOYAOT:

1) kapboumknmyeckme coeguHeHNs , KonbLeBas cMcTeMa KOTOPbIX COOEPXUT TONbKO aTOMbl
yrnepoga: anuuuknmyeckne n apoMaTnyeckme coeguHeHus;

2) reTepouMKInYeckme coegmHeHnst C atTomamMm gpyrmx arieMeHToB — retepoaTtomamm (Kuc-
nopoga, asoTa, cepbl U p.) B CMCTEME Konew,

—
L]

(65



-
|

&

| rnaBa. HAYAIbHBIE MOHATWA O TEOPWI CTPOEHISA OPTAHMYECKOW XMMM

Bce opraHuyeckune BeLLeCTBa Ha3bIBAKOTCS MO TPEM pa3HbIM HOMEHKNATypaMm:

1. VicTopnyeckas (TpuBmarnbHas).

2. PaunoHanbHas.

3. MexxgyHapogHas Hay4YHasi HOMEeHKnaTtypa.

[Mpn NepBOHa4YanbHOM Pa3BUTUN OPraHNYECKOM XMMWUN OpraHn4ecKkne BeLlecTBa Ha3blBa-
NINCb B OCHOBHOM MO UX UCXOOHbIM 1 BHELLHUM NpuU3Hakam. Hanpumep, MypaBbMHas KMCHOTa,
LaBeneBas KMCNoTa, BUHHbINM CANPT 1 Ap.

Mo Mmepe pasBUTMSA HayKN NOSBUINCH paulnoHanbHble MeToabl UMeHOBaHUS. Mo kpuTepusam
pauvoHanbHON HOMEHKIaTypbl BCE MpedenbHble YrIeBogopoabl CHATANMCb NPOM3BOAHBIMM
MeTaHa, yrneBogopoabl — 3TUNIEHOBOrO psifa aTureHa, a CnMpTbl — METUNOBOIO cnupTa.

YBenuyeHne Konm4yecTtBa OpraHM4eckux BELLECTB Bbl3Bano npobnemMbl B UX HauMMeHOBa-
HUK, OCHOBAHHOM Ha MpaBunax paumoHanbHOW HOMeHknaTypbl. B 1892 rogy Ha mexayHa-
POOHOM KOHrpecce XMMUKOB B YKeHeBe Obinv yTBEpXKOEHbI HOBbIE MpaBuiia HOMEHKaTYpbl
OpraHWYecKknx coeguHeHun. IOTU npaBuna M3BECTHbl kak YXeHeBckad HOMEHKnaTypa unu
odmumansHas HoMeHknaTypa.

Cnepytowas KoHepeHUuns, noceAwéEHHAA HOMeHknatype, coctosnacbe B 1930 roagy
B Jlbexe. 3aechb Oblnv BHECEHbI HOBbIE JOMONTHEHUS A
K HOMeHKnaType. o

B HacTosllee Bpemsi COBEPLUEHCTBOBAHNEM HO-
MEHKIaTypbl OpraHMYeCcKUX CcoefuHEeHU 3aHuMma-
eTCa MeXAyHapoaHbln CO3 TeOpeTUvecKonm u npu-
knagHon xumun IUPAC (International Union of Pure
and Applied Chemistry). Ha cbe3gax atou opraHusa-
unm B 1957, 1965, 1986 rogax cneuymanbHasi KOMUC-
cus pekomeHgoBana HomeHknatypy I[UPAC.

WMudopmauna IUPAC nybnukyetcsa Ha aHmumn-

CKkoM s3blke. [lpyn nepeBoge Ha Opyrve A3blkM OH n
aganTupyeTcs K npaBunamMm COOTBETCTBYHOLLErO SA3bl-
Ka, HO OCHOBHblE MPUHLUNbI MEXAyHapoaHbIX npa-

BUI JOMKHbI ObITb COXPaHEH®bI. CH,—CH—CH,—CH,—CH,
1. B ka4yecTBe OCHOBHOW Lienu BbiOMpatoT Hambo- I

nee pasBeTBNEHHYIO M ONMHHYIO Lenb B MOreKkyne CH,

yrnesogopopaa. 1 5 3 4 5

2. ATf)MbI yrnepoAa B OCHOBHOW Lieny HymepyioT- CH.—CH—CH.—CH.—CH
CHA C TOW CTOPOHbI, C KOTOPOM Bnuxe pacnorioXeHbl 3 | 2 2 3

paguvkanbl, NPUCOeaMHEHHbIE K Lenu. CH,

3. 3anucbiBaloT HOMep aTtoma yrnepoaa, npuco-
€ONHEHHOTO K pagukany, n Ha3BaHUe NPUCOEANHEH- CH
HOro K HEMY pagukana (Hanpumep: 2-metun). Ecnu k 1 |2 33 4
OLHOMY aToMy yrnepoay NpucoeavHeHbl ABa paau- CH,—C—CH,—CH,
Kana, Homep NoBTOpsieTCA ABaxAbl U nepen HasBa- I
HueMm pagukana gobasnserca cyddukc am-, Tpu-, CH,

TeTpa- U T. 4. Npumep: 2,2-gumeTnn.
4. Ecnn K OCHOBHOW LEeNn NpucoeanHAaTcsa pas-

NUYHbIE paaMKanbl, TO UX NOMOXEeHWEe U Ha3BaHue 1 2 3 4
paavKanoB ykasbiBaloT B andaBWTHOM Mopsiake ¢ CH,—CH—CH—CH,
y4éTOM nepBor ByKBbI pagukanoB, a B KOHLE yKasbl- | |

BalOT HA3BaHWE OCHOBHOM Lienu. CH, CH,

2,3-0umemunbymaH
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IUPAC npeanaraeT HECKOSbKO NMPUHLMMNOB AN 06pa3oBaHMs NpaBuili HAUMEHOBAHUS:

1. MpuHUMN 3amMeLLieHnsi, B COOTBETCTBMM C KOTOPbIM Obina paspabotaHa HOMeHkKnaTypa
3amMecTuTens.

2. MpuHUMN XapaKTepUCTUYECKUX TPYNN U YINEeBOAOPOAHbLIX OCTaTKoB. Mo aToMy NpuHLMNY
Gbina paspaboTaHa pagukanbHo-PyHKUMOHaNIbHas HOMeHKNaTypa.

Mo HomeHknatype IUPAC CTpyKTypHble 3reMeHTbl Ha3bIBAKOTCH XapaKTepUCTUYECKON
rpynnomn.

3amecTtutens — 3710 NOGON aTom UNu rpynna atToMoB, KOTOPbIE 3amMeLLaloT aTOM BOAO-
poga B UCXOQHOW CTPYKTYpE.

DyHKLUMOHanNbHas rpynna — 3To atoM Uinu rpynna HeyrneBogopoaHbIX aTOMOB, KOTOPbIe
NMOEHTMULMPYIOT COeQUHEHNE KaK NpUHaanexalliee K onpegenéHHoMy Kraccy.

[NepBOHavanbHas CTpyKTypa

O

%
HS - CH,-CH-C

N\
w, O
N Hz \
Bonbluas xapaktepuctnyeckas rpynna

Manas xapaktepuctuyeckas rpynna
MpaBuna coctaBneHUs Ha3BaHUA opraHM4YecKoro coeauHeHust no HomeHknartype IUPAC:

1. OnpegeneHne 60NbLUMX XapaKTePUCTUYECKUX TPy,

2. OnpepgerneHve nepBoHayanbHON CTPYKTYpbI.

3. Hymepauus nepsoHayarnbHOW CTPYKTYpbl, MpY KOTOPOW aToM yriepoaa 00omnbLIon Xxapak-
TEPUCTUYECKON rpynnbl AOMKEH NUMETb Marnblil HOMEP.

4. OnpefgerneHne Ha3BaHU NepBOHaYanbHOM CTPYKTYPbl U B6OMbLUON XapaKTepUCTUYECKON
rpynnbl. CTeneHb HacbIWEeHM NepBOHaYanbYHOM CTPYKTYPbI: YKa3bliBaeT HA HaNnn4Me HeHacbl-
LLEHHOW, eH-ABOWHON, MH-TPOMHOW CBSA3EN.

5. HasBaHue 3amectutenen. Hanpumep:

Tpw yrnepoaHble Lenu ABnAsitoTCs NepBoOHaYanbHOM CTPYKTYpoK. [lepBoHavyanbHasa CTpyKTy-
pa C XxapakTepuCTUYECKONM rpynnon AaéT NponaHoBYH KUCMOTY:

3 2 1
CH,- CH,- COOH

lMponaHosas kucrioma

CH-~ CH~C

—
L]

(:5
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CTpykTypHaa dopmyna coegnHeHus IUPAC
1 2 3
CH,—CH-CH,
| 2-MeTunnponax
CH,
12 3
HZC=|C_CH3 2-meTunnponeH —1
CH,
1 2 3 4
CH,—CH-CH,—CH,
I OyTaHon -2
OH
1 2 3 4
CH,=CH-CH=CH, oytagueH -1,3
1 2 3 4
CH,-CO-CH,-CH, GyTaon-2

1. KakoBbl OCHOBHbLIE NpaBuna 0603HAYEHUS OPraHNYECKUX COEOUHEHNI?

2. Ha kakue rpynnbl AenaTca opraHnyeckue BellecTBa no CTPOEHUIO YrnepoaHou Lenn?
3. YT0 Takoe dhyHKkuMoHanbHas rpynna? lNpueeante npumMepbl PYyHKUMOHANbHbLIX rpymnm,
06bACHUTE C NOMOLLbIO hopmyin.




1.8. PELLEHME 3AZIAY N YIPAXHEHWW, CBA3AHHbIX C
HOMEHKATYPOW U N3OMEPWEI OPTAHNYECKIX COEAMHEHN

TEMA 8. PEWUEHUE 3AAY U VIJPA)KHEHVIVI, )
CBA3AHHbIX C HOMEHKNTATYPOU U N3OMEPUEMN
OPTAHUYECKUX COEAWHEHUI

3aerI1]1ﬂeMble NMOHATUA:

* HOMEHKInaTypa OpraHn4YeCcKmnx coeaMHEHNN;

*n3omMepuna opraHn4eCcKkmnx CcoeaMHEHUN.

XumMmunyeckaa HoMeHKnaTtypa

War 1. OnpegeneHne camon AfMHHOW Le-
nouykn. Camasi AnNuHHasa yrnepogHas Lenb B
JaHHOM COEAMHEHUM COCTOUT U3 7 aToMOB
yrnepoga.

War 2. HaumeHoBaHue camon ONUHHON
yrnepogHown uenu. [nsa atoro no tabnuue und-
pe 7 COOTBETCTBYET «renT-». HasBaHue OCHOBbI
— 3TO YMCNO aTOMOB yrriepoaa B COEANHEHWMN.

War 3. OnpegeneHve, KakuM [OOSIKEH
ObITb cyddmke. Ecnn coeguHeHne cogepxuT
YHKUMOHANbHYIO rpynmny, HY>XHO HaWTU co-
OoTBETCTBYLOWMI cydhdurkc n gobaBntb ero B
KoHel, Ha3BaHus. PyHKUMOHanNbHaa rpynna —
9TO onpeaenéHHasa rpynna MOomnekyr, KOTopyto
MOXHO Nerko naeHTuduumpoBaTtb B CoeanHe-
HUW. OTO coeaVHEeHne MMeeT (YHKLMOHanb-
Hylo rpynny ankaHa (atom C-H), noatomy cwm.
Tabnuuy cyddurkcoB. Kak BManTe, okOH4YaHue
ankaHa cootBeTcTByeT cydukey -aH. Jobas-
neHve -aH K OCHOBHOMY Ha3BaHWIO renT- AaéT
Ha3BaHuWe renTaH.

War 4. Hymepauusa atomoB yrnepoga. Bo-
nepBbIX, NOCMOTpUTE Ha BOKOBbIE rPynMbl, MO-
NeKyInbl NN atoMbl, NPUCOEANHEHHBIE K CAMOM
AnNVHHOM uenu. Tenepb HanguTe ABa KoHUa
yrnepogHon uenu. HayuHante HymepoBaTtb
KaXOblll aToM yrnepoga B ANUHHOW Lieno4yke
(1, 2 n T. o.) cneBa Hanpaeo, a 3aTeM CHOBa
crnpaBa Harneso.

CH CH
HC M M CH,
CH, %‘H CH,
/CH 5
Br
KonnyecTtBO aTomoB HasBaHue
yrnepoaa KOPHA
1 Met
2 T
3 Mpon
4 Byt
5 MNeHT
6 l'ekc
7 lent
8 OkT
9 Hon
10 Hek
HasBaHue CtpoeHue
yHkum- yHkum-
OHanbHOM Cydcpuxc OHanbHoOM
rpynnbl rpynnbl
ArnkaH -aH C-H
Cnvmpt -on -OH
AnKeH -eH Cc=C
AnKVH -UH c=C
.0
Anbaerng, -an -
~H
AMUHBI -aMuH —NH,
Sdup - adoup -0O-
KeToH -OH >C=0
1 3 7
CH CH
HC 2 “z2q4 6 CH,
CH, ClZH CH,
CH,

e
Br

@



War 5. HauwmeHoBaHve 6GokoBbIX rpynn. Ero
onpeaensiT NyTéM HaxOXAEHUS KOHLOB, COEOUHEHHbIX H3C\ T
C CaMoM [AMWHHOW YIMepoaHO Lenbl. JTO coeanHeHne CH, HC CH,
nMeeT ogHy GOKOBYK Lenb: atoM 6poma NpUCOeanHEH
K OBYM atomam yrnepoga. OT1o ocobas monekyna nog
Ha3BaHMeM 4-6poMMETUN renTaH.

4-6pomMmemurn eenmaH

1. Kakme u3 cnegylowmx BeLECTB SIBNSATCA CTPYKTYPHbIMW M30MepaMu, a Kakue
npeacTaBnsAlT cobor 0QHO U TO XXE COEANHEHNE?

CH, CH, ?Hz
a) CH,— CH,— CH,— CH, b) | | c) CH.— CH
CH,— CH, P S
CH,
Chl, = CH, CH,— CH— CH,
d) | e) |
CH,— CH, CH,

2. HapucyiTe cTpykTypHble popmynbl CH,, 1 HasoBUTE BCE BO3MOXHbIE CTPYKTYPHbIE
n3omepsbl ByTaHa.

3. Noyemy BarkHa HOMeHKnaTtypa?
4. Y10 03Ha4YaeT HOMEHKMNaTypa B XuMmm?

5. HasoBuTe BewecTtBa no HomeHknatype IUPAC.

CH, Br c|;|
| |

a) CH,— CH,— C— CH,— CH— CH, b) CH,— CH— CH— CH,
| |
CH, CH,—CH,

CH3_ CH_ CH3
|
¢) CH,— CH— CH — CH,—CH,— CH,— CH,
|
F




1.9. MPAKTUYECKOE 3AHATNE. 3SHAKOMCTBO N
C OBPA3LIAMW OPTAHNYECKMX COEAMHEHII 1 UX CPABHEHME L

(65

TEMA 9. TIPAKTU4ECKOE 3AHATUE. SHAKOMCTBO C OBPA3-
LLAMW OPTAHUYECKWX COEQUHEHWUA U UX CPABHEHUE

U3yyaemble noHATUA:

* HabnoaeHue 3a CbI/I3VI‘-IeCKI/1MI/I cBoncTBamu; ° onpeaeneHne Temneparypbl 3arBepaeBaHUA,
¢ CpaBHEHME CKOPOCTUN NCNapeHnA.

Llenb: nosHakomuTbCcsa C HEeKOTOpPbIMN OpraHN4YeCKMmMm COoeaUNHEHUAMU U HaYy4YUTbCA UX
CpaBHMBATb.

O6opyaoBaHue: LWTaTMB Ans Npobupok, CNMpToBas namna, Aepxarens Npobupok, CTakaH,
npobupku.

PeakTusbl: Boga, npobbl OpraHMYecKmX BELLLECTB — CMIUPT, YKCYCHas KUCNoTa, Macro, Mbiro,
Kpaxman, NnacTuk, aueToH, napaduH.

1. UccnepoBaHue (husnyeckux CBOMCTB 00pa3L 0B OpraHM4YeCKuxX coeguHeHum

1.1. B otaenbHble Npobupkn NonoxuTte no 2—3 g Kaxxaoro BeLecTBa, eCim OHO Xugkoe, To
no 1-1,5 mil.

Habnogante 3a BHELWWHUM BUOOM. 3anuwnte pesynbtaTbl HAbnaeHnsa B Tabnuuy.

1.2. B npobupkn ¢ opraHnyeckumm coegumHeHmsamm gobasbre 1-2 ml Boabl 1 TWATEMNBHO
nepemelante. Habnogante 3a NpoLeccoMm n caenante BbIBO4 O PAaCTBOPUMOCTU OpraHmye-
CKMX BeLLEeCTB B Bofde. Ha ocHoBaHWMM onbiTa CpaBHUTE MIIOTHOCTb OPraHNYECKNX COEANHEHNI
C NIOTHOCTbLIO BOAbI.

ArperaTtHoe cocTosiHue
BelecTtso (TBEpmoe, Xuakoe, raso- LiBet 3anax
obpasHoe)

PacTtBopumocTb
B BoZe

2. CpaBHeHVIe CKOPOCTU ncnapeHua auetToHa, 3tTaHona u oAbl

O6opyaoBaHue: CTeknaHas nNnacTuHKa.

PeakTuBbl: aueToH, 3TaHON, BOAA.

2.1. HakananTe Ha CTEKIsHHYIO NMacTUHKY aLeToH, 3TaHoM 1 Body M paccumuTanTe BpeMmsd,
3a KOTOPOE OHW MOSTHOCTBLIO UCNApPATCS.

2.2. 3anuwimnTe BpeMsi UX UcnapeHus B TeTpadb U 06bSCHUTE NONyYeHHble pe3ynbTaThbl.
3. OnpeaeneHue TeMnepaTypbl 3aCTbiBaHUA NapaduHa

O6opyaoBaHue: cnupToBasi namna, npobmpka, TEpMOMETP.

PeakTuBbl: napaduH.

3.1. NomecTuTe Kycoukm napaduHa B Nnpobupky. HarpesanTte B nnameHn cnMpToBON Nnamnbl
00 MOSTHOro pacTBOpeHMs NnapadunHa B npobupke.

3.2. MNoracuTte nNnamsi CNMPTOBOW Namnbl, NOrpy3nTe TEPMOMETP B pacnnasBneHHbI napa-
UH 1 3anULINTE NoKasaHus.

3.3. Ha ocHoBaHuK nonyYeHHbIX AaHHbIX MOCTPOWTE rpaduk U3MeHeHUs Temnepartypbl
nnaeneHnsa n sateBepaeBaHnd napaduHa npy nameHeHun Temnepatypsbl. [pu kakon Temnepa-
Type 3atBepaeBaeT napaduH?
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Mone3Hana nHcgpopmauus

MapacduH npegcraBnsetr cobor BOCKOOOPa3Hy0 CMECb HacCbILEHHbIX YINeBO4OPOA0B
(ankaHoB) B ananasoHe ot C H.. (oktagekaH) no C, H., (neHTatpuokoHTaH). MNapaduH B
OCHOBHOM MOsyYatoT U3 HedpTu.

OCHOBHbIE XapaKTepPUCTUKMU:

1. OH BOgOHENpoHULaeM, No3ToMy Bymary, NponUTaHHyto napadgprHoOM, 4acTo UCNoMb-
3yl0T ANS YyNakoBKM NULLEBbLIX NpoaykToB. bymara, nponvtaHHasi napaduMHOM, BOOOCTON-
kas n rugpodobHas. OHa He nponyckaeT Bogy M He HamokaeT. Boga nerko ygansetcs
TPSANKOW. YNakoBKa A1 MOSIOKa M3roToBreHa U3 napamnHOBOro KapToHa.

~

2. MNoxapoonacHocTb. MNpu HarpeaHun Bbiwe 90 °C napaduH Ha BO3gyxe HauMHaeT
WHTEHCUBHO ncnapstbecs 6e3 knnerus. Nyctele napbl napadguHa, Harpetble o 120-150 °C,
KOHTaKTUPYIOT C BO34YXOM 1 CaMOBO3ropatoTcs.

3. OH X0opoLUnI 3NEKTPUYECKNIA N30MSATOP.

AueToH

OaHoM 13 oTNUYUTENBHBIX 0COBEHHOCTEN aLlETOHA SABNSIETCA €ro BbICOKas NeTyyecTb.
OH GBbICTPO ucnapsieTcs U3 OTKPbITOM EMKOCTU M HaMoONHAET BO34yX CBOMMMW napamu.
lMepuog ero pasnoXxeHWa nof BO3AENCTBMEM COSIHEYHbIX fyden COCTaBfseT 22 OHA.
HekoTopble oTpacnv NpPOMbILLIIEHHOCTU, KOTOpPbIE HE MOryT cyliecTBoBaTb 6e3 aueTto-
Ha: NPOU3BOACTBO FTAKOKPACOYHOW NPOoayKLMKU, MPON3BOACTBO JIEKAPCTBEHHbLIX CPEACTB,
NPOM3BOACTBO YNCTALLUX CPEACTB.




1.10. MPAKTWYECKOE 3AHATUE. AHAN3 COCTABA OPTAHMYECKMX COEAVHEHWIA @

TEMA 10. NPAKTUYECKOE 3AHATUE. AHANIU3
COCTABA OPTAHUYECKUX COEQVMHEHWH

U3yyaemble noHATUA:

* onpegereHve coaepKaHua Booopoaa; * onpeqerieHne CoaepXaHus yrrnepoaa.

Llenb: npoBecTn Ka4eCTBEHHbIV aHanM3 OpraHN4eCcKoro BeLLecTBa.

O6opynoBaHue: nabopaTopHbIn WTATMB, NPOOUPKM, Npobka C rasonpoBOAHOM TPyOKOW,
cnupToBas namna.

Peaktuebi: CuO, (napaduH), (C,H,;), 6essogHbin CuSO,, Ca(OH),, CCl,, megHas npoBo-
noka.

Onpe,qeneHMe yrnepoaa v soaopoaa

1. B cyxon npobupke cmewwnBatoT 1 g okcuaga meam (I1)
CuO u okono 0,5 g aHann3npyemMoro opraHM4eckoro BeLecTea
(mnapadumHa unu kpaxmana). MNMpuyém npobupKy 3akpbiBarOT
C nNpobkoK rasooTBOAHOMN TpybKOW, KOHeL, TPyOkM norpyxxaroT
B OpYryto NpobupKy C M3BECTKOBO-BOAHOW CMECHH, 06HLEMOM
okono 4-5 ml.

2. MNepByto NpobupKy gepxxaT ropnsoHTanbHO U HarpesaroT
B CMMPTOBOW Nnamre.

3. B pesynbrate HarpeBaHusi OpraHM4eckoe BeLLeCTBO
okucnsertcs okengom meau (Il), eoigenserca ras CO,, 3a c4éT
B3aMMOOENCTBUS C HUM U3BECTKOBas BOAa MyTHeeT. OTa peak-
uMa ykasbiBaeT Ha npucytctene C B OpraHN4eCckoM BeLLEeCTBe.

4. B pesynbraTe peakuuun yrnepoga Ha CTeHKax npobupku
1 obpasyloTca Kannu Bodbl. ATa peakumsi ykasbiBaeT Ha npu-
CYTCTBME BOOOPOAA B OPraHMYeCcKOM BeLLecTBe.

MeTon onpeaeneHus yrnepoaa

1. HeGonblUuoe KonMyecTBO caxapa nomMellaroT B papdopoByto Yally M CTaBsAT Ha KOMbLO
LiTaTuea.

2. CofepkMMOe YallKu HarpeBatoT C MOMOLLbH CMMPTOBON Namnbl.

3. Caxap TeMHeeT, BblaensieTcs yrnepos B BMAe NpOCTOro BELEeCcTBa — YIms.

Bonpochbl 1 3aaaHns §

1. IPOKOMMEHTUPYITE CBOM HabNoAEHUS.

2. B kakoe BeLLecTBO npespaLlaetca okemg meam (I1)? Kakne HabnogeHnsa noareepxaatoTt
Balw oTBeT? Hanuwwnte ypaBHeHue peakuun. MNModemy CuO umcnonb3yeTcs B KayecTBe
OKUCNUTENS A5 OpraHMYecKuX BELLEeCTB, CoaepXallmx yrinepoa U Bogoposa, a He oKkcuz
Apyroro metanna?

3. MNo4emy MegHbIN Kynopoc naMeHun uBeT? Kakon anemMeHT CoaepXUT 3TO UCTNbITyeMoe
BeLLeCcTBO? Hanuwute ypaBHEHME peaKLmm.

4. YTto npoucxogmt C M3BECTKOBOW BOL4OM? Hamuume Kakoro aremeHTa B UCMbITYEMOM
BellecTBe [AokasbiBaeT 3ToT npouecc? [lModemy okcua yrmepoga (IV) pactsopsier
o6pa3oBaBLUMNCA OCAAOK NpU €ro ANUTENbHOM MPOMyCKaHUM 4Yepe3 M3BECTKOBYHO
BoOy? Hanuwute ypaBHeHUs peakumi.




[TIABA I

YIrMeEBOOOPOObI

O YEM?

*  AnkaHbl. LiuknoankaHsbl

*  AnKeHbl. ANKUHbI

* ApomaTunyeckue yrnesogopoabl

* [lpupogHble NCTOYHMKIN YINEeBOLOPOAOB

leHeTnyeckasn CBs3b MeXAy OCHOBHbIMM KlaccaMu yrineBogopoaoB




2.1. ANKAHBbI @

TEMA 1. ANIKAHbI

MsyqaeMble NMOHATUA:

* obwasa opmyna ankaHos; * CTPOEHWe MOIEKYyrbl.
*  TOMOSOrMYecKnin pag,;

Ecnu B Monekyne opraHM4Yeckoro BellecTBa aToMbl yrriepoda CBsidaHbl ApYyr C APYrom
0-CBSA3AMMW, a OCTarnbHble BarneHTHble BO3MOXHOCTU HaCbILLEHbI CBA3aMU C aToMamu BOAOPO-
[a, TakMe coequHeHus HasbiBaloT NpeaenbHbIMK YINeBogopoaamMu.

AnkKaHbl

B npegenbHbIX yrnesogopoaax atoMbl yrnepoga HaxogAaTCA B COCTOAHUU sp3-rm6p|/|-
ansaumn. ATombl yrnepoa-yrnepog, yrnepoa-sogopon 00pasyloT B3aUMHYK KOBaneHTHYH
CBA3b, N UX 3NEKTPOHHbIE obnaka pacnonarakoTcAa Ha OLI,HOI7I JIMHUN, COG,EI,I/IHFII‘OIJ.I,GIZ LEeHTpPbI
aToOMOB. OTOT TUM CBA3U npencrtaejieH 3HakoM O-Curma. HOCKOJ'Ibe OCHOBHad Macca aliek-
TpOHHOIZ NNOTHOCTWU pacrnorioXXeHa Ha HeborbLLOM paccTtoAaHnn Mexagy atoOMHbIMU AOpaMu,
O-CBA3b O4YeHb MNpo4Hada. nepBbIM npeacrtaBuTenemM npenerbHbiX yrneesoaoponoB ABMAETCA
MemaH.

Ecnv 3ameHuTb ooMH M3 YeTbIpEX aTOMOB BOAOPOAA B MOSEKyrne MeTaHa Ha rpynny —
CH,, obpasyetcs amaH, BTOpoii NpeAcTasuTens ankaHos. Ecnn npogomkute 3ameHy atomos
BOAOPOAA Ha METUIbHYIO rpynmny, To OyayT 06pa3oBbIBAaTLCA FOMOMOMMYECKME COeaUHEHUS,
Brm3kme Mo XMMUYECKOMY CTPOEHMIO, HO pasnuyaroLimecs no coctasy Ha rpynnel CH,. Mpynna
FOMOIOroB Ha3blBAETCA FOMOMIOMMYECKMM PAAOM, a rpynnosoe pasnuune CH, mexay Humu
Ha3blBaeTCcs pasnuynemM romonornyeckoro psaa. Obwas dopmMyna roMmonorMyeckoro psaa an-

kaHoB: C H, ...

o

B HosoU numepamype Hawel cmpaHbl U 3apybexxHol numepamype 20Mosioaudeckuli psid
arnkaHoe daémcs criedyrouum obpasom

Ne | HasBaHue ®dopmyna

1 |MeTtaH CH, CH,
2 |OtaH CH,—CH, /

3 |MponaH  |CH,~CH,-CH, N

4 |BytaH CH,—CH,-CH,-CH, N

5 |MeHtaH  |CH,~CH,-CH,- CH,—CH, M
6 |lekcaH CH,—CH,~CH,-CH,~CH_-CH, N
7 |lentaH CH,~CH,- CH,-CH,-CH_—-CH_—CH, N\
8 | OkraH CH,—CH,- CH,~CH,-CH,~CH,—CH,-CH, NW
9 |HoHaH CH,—CH,- CH,~CH,-CH,—CH,~CH,-CH,—CH, N\
10 | OexaH CH,—CH,- CH,- CH,-CH,-CH,—CH,—CH,-CH,—CH, NV




u Il rnaga. YIJIEBOZOPO/bI

&

Mpn yaaneHum ogHoro atoma BogopoAa M3 MOSeKyrbl HacbILWEHHOro yrnesogopoaa obpa-
3yeTcs ogHOBareHTHbIN paankan. CnoxHble opraHnyeckue BellecTBa Ha3blBalOTCH pagnkana-
MuU. Ha3BaHue pagmkana obpasyetcs nyTém gobaeneHnsa cyddukca «-uny» BMecTo cyddukca
«-aH» B Ha3BaHUW NpefenbHbIX YreBoAopPOaoB:

CH, — meTaH — CH,— meTun
C,H, — eTaHaH —C,H, —atun
C,H, — nponaH — C,H, - nponwun
C,H,, - bytaH - C,H, - 6ytun

CTpoeHue ankaHoB

B atome yrnepoga 4eTbipe HecrnapeHHbIX 3NeKTPOHa pacnonoXeHbl Ha pa3Hblix opbuTa-
nax. Ncxoas u3 atoro anNeKkTpoOHHOrO CTPOEHUsI aToMa yrnepoga, MOXHO NpeanonoXuTb, YTO
Co XUMUYecKue CBsA3M, 0bpa3oBaHHbIE SNEKTPOHAMM, OTIMYATCA APYr OT Apyra. AMepukaHcKkum

XxvMuK JTanHyc MonuHr BBEN B HayKy NOHSATUE rubpuansauum opbutanen.
O6pasoBaHue opbutanen ogMHaKkoBow OOpPMbl M SHEPTUMN U3 aTOMHBLIX OpOuTanen pasHom
opMbl U SHEPIUN Ha3biBaeTCs rMbpuansaumnen.
O AnkaHbl nmetot xummnyeckne ceasm C—H n C-C: ceasb C—H koBaneHTHas crnabononsp-
Hasi, koBaneHTHasa cBA3b C—C HenonspHas. 3TO OOWHOYHbIE O-CBS3WM. ATOMbI yrrepoga
B ankaHax obpasyloT yeTbipe rmbpuaHblie opbutanu. CnegosaTtensHo, rmbpuamsanmsi atTomMoB
yrnepoga B Mosfiekynax ankaHoB UMeeT Bug, — sp°.

o

Mpn obpasoBaHum cBs3m C—C nepekpbiBatoTCs
sp3-rnbpuaHble opbuTann atoMoB yrnepoaa.

Mpun obpasoBaHun cesa3nm C—H nepekpbiBatoTCA
rmbpuaHas spi-opbutansb atoma yrnepoga v s-op-
OvTanb atoma Bogopoaa.



2.1. ANKAHBbI @

YeTblpe atoma BOOOpOAA B MOrieKyrne meTaHa obpasytoT KOBaNeHTHble CBA3W C aTOMOM
yrnepoga Yepes obLume aneKTpoHHble napbl. ATOM yrnepoaa CBA3blBaeTCA ¢ aToMaMu BOLOPO-
Aa, a ero ces3blBatowme opbutanm (sp®) obpasyrorcs B pedynsrate rubpuansanmm ogHom s- n
TPEX p-opbuTanen, HanpaBneHHbIX K yrnam TeTpasgpa.

H
s

H \109,5"// H H 109,5°

INHeliHblE MONeKyrbl ankaHoB C GOMbLUMM YMCIIOM aTOMOB Yriepofa MMEIT 3uUraaroob-
pa3Hoe pacnosioKeHne aToMOB yrnepoaa.

XapaktepucTuka XMMM4YeCKOW CBA3U

Tun rm6pugmnsaumm

XapakTtepucTtuka
XUMUYECKOMN CBA3U
sp? sp? sp
MNpoctpancTaerHoe TeTpasgpuyeckoe lMnockoe JlnHeniHoe
CTpO€EHne
Yron cBA3un 109,5° 120° 180°
Tun cBA3n 40 3ounin 20u2m
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pacTtBopuMm B BOAE. TeMHepaTypa KUNneHna nporaHa

Il rnaga. YIJIEBOZOPO/bI

HEKOTOPbIE BAXXHbIE AJIKAHbI

draH (C,H, ) — GecuseTHbin ras Ges 3anaxa, HepacTBOpPW-
Mbii B Boge. OH cogepxutca B npupogHom rase (0,6-5%),
B MONYTHbIX rasax Hedptn (3—19,5%). B npombiwineHHocTn uc-
norb3yeTcsi KaK Cbipb€ ANA CUMHTEe3a NPOU3BOAHbLIX Xropa, aTure-
Ha, OKUCW 3TUreHa, NoNMaTuneHa, STUNEeHnukons, aTunbéeHsona
nT. a.

Mponan (C,H,) — GecusetHbin ras 6es sanaxa, mano

42,1 °C. C B034yxOM NponaH LUMPOKO UCMONb3yeTca B Ka-
yecTBe TOMMMBA AM1A Pa3NUYHbIX HYXA, SABNAETCA BaXKHbIM
KOMMOHEHTOM CXWXXEHHbIX YrneBogopoaHbIX rasos. [ponaH
Ncnonb3yeTcsi B NPOM3BOACTBE PacTBOpUTENEN U B MULLEBON
nNpombILWnNeHHoCcTn (gobaska E944).

BytaH (C,H, ) — Tokcu4HOE opraHnyeckoe coeduHeHue.
BytaH — 6ecuBeTHLINM nerkoBocnnameHsWwnnes ras. Jlerko
CXKMKaeTcsa Npy HopMarbHOM AaBMEHUN U TEMMEPATYpPe HUXe
0 °C. OT10 neTyyas >XMAOKOCTb MPX BbLICOKOM [OaBMEHUN W
HopmanbHoOM Temneparype. PactBopumocTe OyTaHa B Boge

coctaenseT 6,1 mg Ha 100 ml Bogpl.

1. Ha ocHoBe obuiern hopmynbl ankaHoB BbiBeauTe OPMYNy HaxoxaeHus o (curma)
CBA3N.

2. PacrionoxuTe cnegyroLime ankaHbl B nopsake Bo3pacTaHUs MOMEKYNApHON Macchl:

a) TeTpaaTunMeTaH; 6) okTaH; B) AMMETUNANBY TUNIMETAH.

3. Ckonbko aTOMOB BOA4OPOAA COOAEPXKUTCH B ankaHe ¢ 32 atTomamu yrnepoaa?

4. Kakue v3 nepedncrieHHbIX YrneBoAopoaoB oTHocATes k ankaHam: C.H., C.H, C,H,,
CH,CH,CH,CH,_,CH, CH,?

127 12?

5. Onuwute cBolictea cBdaA3u C—C.

6. YTo Takoe rmbpmaHoe CoCTosHME aToma yrnepoaa B ankaHax?




2.2. AJIKAHbI. U3OMEPUA 1 HOMEHK/TATYPA

TEMA 2. ANIKAHDI.
W3OMEPUA U HOMEHKJIATYPA

MsyqaeM bleé NMOHATUA:

* N30OMEpPUA; * HOMEHKnartypa.

B npeaernbHbIX yrmesogopoaax naomMepunda Ha4nHaeTcqd C 6yTaHa.

1) 'CH3=’CH,~>CH,~“CHs
H-6ymaH

YrneBo4opOAbl C HEPA3BETBIEHHON CTPYKTYpPOW, B
KOTOPOW aToMbl yrrepoga COeAMHEeHbl, Ha3blBalOTCH
HopMarbHbIMK (N) yrneesogopodamu. Yrnesogopoabl ¢
pa3BeTBNEHHOM Lienbio OTHOCATCS K BellecTBaMm, B KO-
TOPbIX YrMeBOAOPOAHbIE paguKanbl 3aMeLlatoT atoMbl
BOAOpOAA B YrreBoaopogax HopmasnbHOro CTPOEHMS.

lMeHTaH umeeT 3 n3omepa:

1) 'CHa- >CH,- °CH,—“CH,- °CH;

H-reHmaH
CHs
1 2 3 4 1 2l 3
2) CHy~"GH-"CH=CH; - 3) 'CHy-*C—"CH
CHs CH3
2-memurnbyma 2,2-0umemurnponaH
u3orieHmaH HeoreHmaH

ATOMBI yrrepofa B NeHTaHe coeanHeHbl 1 0bpasytoT npsmyto uenb. CoegnHeHns ¢ Takum
CTPOEHNEeM Ha3blBaKTCS HOpMaribHbIMY coeauHeHusaMu 1 obosHavatoTca Byksom n. A yrrepoa-
Hasa uernb B U30MeHTaHe pasBeTBreHa. Takne coeguHeHUs Ha3blBalTCH WU30COeAMHEHUSMN.
BblweykasaHHble n3oMepbl NeHTaHa OTNUYaloTCs ApYyr OT Apyra pa3HbiM CTPOEHWEM yrnepoa-
HoW uenu. Takaa nsomepus ABNAETCA CTPYKTYPHOW U3OMEPUEN NN N30Mepuen yrnepogHoro
ckeneta. [lo mepe ysBennyeHWs 4ucna aTtomoB yrnepoaa B MOreKkyne yrnesogopoAa O4YeHb

ObICTPO yBENUYMBAETCSA U YMCIO N3OMEPOB.

2) ]CH3—2$H—3CH3

CHs

usobymaH

ATOMbI yrnepoga B HepasBeT-
BNEHHOWN CTPYKTYpe, Korga atoMbl
yrnepoga CoeduHEeHbl, Ha3sblBa-
IOTCA HOpMasnbHbIMK (H) YrneBo-
aopogamu.

MonekynspHas Yucno cTpyKTypHbIX
c¢dopmyna N30MepoB
C4H1o 2
CH, 3
C6H14 5
C7H16 9
C8H1 . 18
C,H,, 35
C,oH,, 75

ATOMbI yrrnepoga B Mornekyrnax ankaHoB AeNnsTCs Ha NepPBUYHbIA, BTOPUYHbIA, TPETUY-
HbIA M YETBEPTUYHbIA aTOMbl, B 3aBUCMMOCTM OT KONM4YecTBa ApYyrMx aToMoB yrrepoaa,
HernocpeaACTBEHHO CBsA3aHHbIX C HUM. Ecnn atom yrnepoaa cBsidaH TOMbKO C OAHMM aTo-
MOM Yrrepoza, TO OH NePBUYEH, ECNN ABYMSI BTOPUYEH; ECININ OH CBSI3aH C TPEMSI aTOMamu
yrnepogaa, oH TPeTUYeH, a eCNiv OH CBSI3aH C YeTbIPpbMSi aTOMaMu yrrepoaa, OH YeTBepTH-
YyeH. TOYHO Tak e aToMbl BOAOPOAa (B 3aBMCUMOCTU OT TOFO, CKOMbKO aTOMOB yrnepoaa
npucoeanHeHo) AensiTcs Ha NepBrYHbIE, BTOPUYHBLIE U TPETUYHbIE aTOMbl BOAOPOAA.

-
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Il rnaga. YIJIEBOZOPO/bI

Hanpuwmep, B 2,2,4-TpMMeTUNNEHTaAHE (M300KTaHE):

UeTBEpTUYHbIN

@ O MepBUYHbIN
D =TI
@ @ Q TpeTuyHbIi

HomeHknaTtypa:

[na HaumeHoBaHMSA NpeaenbHbIX YrNeBOAOPOAOB MO CUCTEMATUYECKOW HOMEHKNaType
CHayvara HyMepyrT OCHOBHY!O Lienb (YrnepogHyto uenb). Hymepauusi HauMHaeTcsi Co CTOPOHbI,
y KOTOpOW paaukan pacnorioxeH Grnmxke K Kpato MOneKkyrbl.

1. 2 3 4 5 6
CH, — CH — CH,~ CH,~CH,-CH,
|
CH

3

2-Memuri2eKcaH

Ecnn pagukarnbl pacnosyioXeHbl B AiBa pa3a Aalbliue OT ABYX KOHLOB OCHOBHOM Lienu, HymMe-
paunda Ha4ynHaeTcqa CO CTOPOHbI, rAe pacnosioXeHbl NPOCTblie paaunKarbl:

1 2 3 4 5 6
CH,-CH,-CH-CH - CH,- CH,
I I
CH, CH,
3-memun-4-amurneexkcaH

Mpy HaNUMYUKM B LENN HECKONMbKUX OAMHAKOBBLIX PaaMKarioB HymMepauuio HauMHakT CO CTOo-
POHBbI, e pacrnoroxeHo Gorblle BCero paavkanos, a Ans 0603Ha4YeHus nx KonuyecTsa nepea
HasBaHWEM pagukanoB NULIYT crioBa Au-, Tpu-, TeTpa-. MecTa NpucoeaMHeHns pagukana K
aTtomy yrrnepoga 0603Ha4eHbl Ldpamu:

1 2 3 4 5 6
CH, ~ CH— CH ~ CH,~ CH - CH,
o
CH, CH, CH

3

2, 3, 5-mpumemurnzeKkcaH

Tak, Npy HAaMMEHOBaHUN BELLLECTB NO CUCTEMATUYECKON HOMEHKNAType onpeaensiioT OCHOB-
HYIO Lernb B MOJIEKYIE U HYMEPYIOT €€ aToMbl yriepoaa. Lindpbl, 06o3Havarowme npocTblie 1
CNOXHble pagnkanbl, pacnofnoXeHHble B aToMax yrnepoaa, CTaBsaTCs nepes HasBaHMEM paaun-
Kana 4yepes Aedunc n YNTaTCa AOMONHNUTENBHO K HA3BaHMIO YrIeBoAopoaa, COOTBETCTBYOLLE-
ro OCHOBHOW Lienu.



2.2. AJIKAHbI. U3OMEPUA 1 HOMEHK/TATYPA @

3apava. Hanuwute cTpyKkTypHble hopMynbl BCEX ankaHOB C NATbO aTOMaMu yrnepoga B
OCHOBHOW Lienu npu NfI0THOCTK napos Bogopoaa 50.

PeweHne
MonsipHas macca ankaHos: M (C H,, ,,) =2 - 50 =100 g / monb,
12n+2n+2=100
14n =100 -2
n=98:14
n=7
CH,

|
H,C-C—CH,~CH,~CH, = H,C—CH-CH-CH~CH,
|

|
CH, CH, CH,
2,2-0umemursineHmaH 2,3-0umemursnneHmaH
CH,
I
H,C—CH-CH,—~CH-CH, H3C—CH2—C|3—CH2—CH3
| |
CH, CH, CH,
2,4-0umemurineHmaH 3,3-0umemurnneHmaH

O,D,Ha rpynna —C2H5 MOXET HaxXoOUTbCA TOJIbKO B TPETbEM TMOJTIOKEHUN. B NPOTUBHOM
crny4vyae OH CTaHOBUTCA 4acCTbio OCHOBHOW uenu, a gnnHa I'IOCJ'Ie,EI,HeIZ npeBblilaeT NATb atToOMOB
yrnepona.

H,C—CH,~CH—-CH,—~CH,
|
C.H;

3-smunneHmaH

OteeT. AnkaH coctasa C.H,, nmeet 5 nsomepos.

1. KakoBa obuiaa chopmyna ankaHoB?

2. Kakyto hopmy MMEIOT MoneKyrbl ankaHoB? YTo ABnNseTcs NpUYnHON 3TOro?

3. Kak Ha3blBatoTCs BELLECTBA C pasHbIM XUMUYECKUM CTPOEHUEM, HO O4MHAKOBbIM CO-
CTaBoOM?

4. Kakor TMn n3omMepum xapakTepeH Ans ankaHoB? HannwuTte dhopmynbl USOMEPOB ar-
kaHos C.H.,.




@ Il rnaBa. YI/IEBOAOPO/bI

TEMA 3. NTOJTYHYEHUE N ®U3NHECKUE
CBOWUCTBA AJIKAHOB

N3yyaemble noHATUSA:

* MoNyYeHne B NPOMbILLIIEHHOCTH; * cbusmyeckne CBONCTBA.
* nonyyexve B nabopaTtopuu;

lMpocTenwmm npegcrtaBuTenieM npedenbHbIX YreBOAOPOAOB 4ABnsieTcss MeTaH. Me-
TaH oOpasyeTca B pesynbrate aHadpobHOro pasfnoXeHus pacTUTEmNbHbIX W XKMBOT-
HbIX ocTaTkoB. MeTaH — OecuUBeTHbI ra3 0e3 3anaxa, ManopacTBOPMMbIA B BOAE.
B npupoge BcTpeyaeTcs B Buae 6010THOMO 1 LLIAXTHOrO ra3a. Konnyectso meTaHa B NPUpO4HOM
rase konebnerca ot 60 go 99%. MetaH Takke obpasyetcs
NPV CXXUraHUM yrns BCYXyl Y NpU rmaporeHm3aunm yrmsi.

NMonyyeHne B nabopartopun

CyLecTByOT pasnuyHble Cnocobbl NonyyYeHus anka-
HOB. Hanpumep, K HMM OTHOCWUTCSI B3aUMOAEWCTBME ranore-
HankaHoB C MeTanIM4eckMM HaTpuem, TO eCTb peakuus
Biopua. lMpouecc npoTekaeT C yOoBOEHUEM YINepogHOro
ckenerta:

i e

2CH,~CH,Br+2Na—CH,~CH,~CH,~CH,+2NaBr

Ecnu B peakuuio BBECTM CMECH [IBYX rarioreHankaHoB, TO OAHOBPEMEHHO 0bpasyroTcs Tpu
NpoayKTa, Hanpumep:

CH,CH,CH,
Vad
CH,CH,—Br + Br—CH3M>§> CH,CH,

CH,CH,CH,CH,
CuHTte3s Oioma BoaHbIM MNu KUCNMOTHLIN TMAPONKU3
AnkaH obpasyeTca npu B3anMOAENCTBUM kap6uaa anioMuHus
conuv KapboHOBOW KMCIOTbI C LLEMOYbHO. Al,C, + 12H,0 — 4AI(OH), + 3CH,
R-COONa+NaOH > R-H+Na,CO, Al,C, + 12HCI — 4AICI, + 3CH,

B pesynbrate aTor peakumm MOXHO

tO
CH,COONa+NaOH = CH, + Na,CO, nony41Tb TONbKO METaH.

C,H,COONa+NaOH C H, + Na,CO,

CuHTe3 Konbbe
AnkaHbl 0bpa3sytoTcs B pesyribTaTe arekTponm3a conen KapboHOBbIX KACIOT:

2R-COONa + 2H,0 = R-R + 2CO, + 2NaOH + H,



2.3. MONYYEHWE N OU3UYECKIE CBOWNCTBA AIKAHOB @

I'Ionyqel-me B MNPOMbLILWWJIEHHOCTU
1. NepepaboTka HePTU SABMSAETCA OCHOBHBIM MPOMbILUNIEHHBIM CMIOCOBOM MONy4YeHns

ankaHos. B pe3ynbrate KpekmnHra HerTI/I 06p33yI'OTC$| O4uH aJikaH U OOUNH alKeH:
kam,t°
CBH18 — C4H8 + C4H10

C.H PSCH.+CH

12° 26 6 12 6 14
2. AnbTepHaTUBHbIV BapuaHT — rmgporeHnsauus yrns (topd, cnaHew,):
C+2H,— CH,

3. 'mppuposanwne okcuaa yrnepoga (l1):
CO+3H,— CH,+H.O

MepBbIMM NpeacTaBUTeNAMY NpeaenbHbIX YreBOAOPOAOB SABMATCA rasbl, XWUAKOCTU OT
C,H,, no C,.H,, n TBépAbIE BewecTBa oT C, H,,. [lo Mepe yBenuMueHnss MonekynsapHoi macchbl
YBEMUMBAKOTCS VX TEMNepaTypbl KUMEHUS 1 NNaBeHns, a Takke NIoTHOCTb.

MepBble npeacTaBUTENU NpeaenbHbIX YINeBOAOPOAOB U HEKOTOPbIE UX
thnsnyeckme KOHCTaHTbI

MonekynsipHas HauMeHoBaHMe TemnepaTypoa Temnepantpa
c¢opmyna nnaeneHus, C KuneHusa, C
CH, MetaH -184 -162
C,H, OTaH -172 -88
C,H, MponaH -190 —42
C,H,, BytaH -135 -0,5
CH, MeHTaH -132 36
C,H,, ekcaH -95 69
C,H, FenTaH 91 98
CgH,q OkTaH =57 126
C,H,, HoHaH -54 151
C,.H,, HekaH -30 174

\

1. Hannwwute cTpykTypHYto hopmyny 2-meTunnponaHa (u3obytaHa), 2,2-aumeTnnbyTtaHa,

3-meTunneHTaHa, 2,3-aumeTunodyTaHa.
2. ByTaH MOXHO NONy4YnTb C MCMONb30BaHMEM METaHa M HEOPraHU4YeCKNX peareHTOoB.

HanvwuTe ypaBHEHNA NpoTeKaroLmnx peakLmi.
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Il rnaga. YIJIEBOZOPO/bI

TEMA 4. XUMUYECKUE CBOWUCTBA
WNPUMEHEHWE ANTKAHOB

U3yyaemble noHATUSA:

* FOpeHne ankaHos.; .
* KaTanUTUYECKUN U TEPMUYECKNIN KPEKWHT; .
* peakuus ranoreHMpoBaHus; .

peakuusi oernapupoBaHuns;
cdepbl NPUMEHEHUS METaHa;
ranoreHnpon3BoAHbIE arnkaHoB.

CyuiecTtByeT MHOTO BMAOB ankaHoB. Monekyrnbl ankaHos
NUMEIT CXOOQHOE CTPOEeHME: aToMbl yrnepona cBa3aHbl Apyr
C Opyrom, a atoMbl BOOOPOAA — OAMHAPHbLIMU KOBasieHT-
HbIMUK CBA3AMU. [103TOMY XMMUYECKME CBOWCTBA arkaHoB B
OCHOBHOM CXOXMW.

Bce ankaHbl XapakTepusylTcs HU3KOW XUMUYECKON
aKTUMBHOCTbI. OHM He B3auUMOLENCTBYIOT C pacTBopamMmu
KMCNOT, OCHOBaHWIA, conen. Ha HUX He OencTBYIOT CUmb-
Hble okucnuTenu, Takve kak KMnO,, 1 cunbHble BOCCTaHo-
BUTENW, TaKME KakK LLIeNoYHble MeTansbl.

Kak M3BECTHO, LWEenoYHble MeTannbl O4YeHb aKTUBHbI
N pearmpytT CO BCEMMU BellecTBaMu, B TOM 4ucCre Nerko
OKMCISAOTCS KMCNopoaoM Bo3ayxa. YTobbl npegoxpaHuTb
LLIENOYHbIE METanNbl OT OKUCIIEHUS, UX XPAHSAT Mog Crioem
napaduHa, CoCTOsILLEr0 B OCHOBHOM M3 NpeaesbHbIX yrie-
BOOOPOAOB. B TO e BpeMs ankaHbl, BXOAsLIME B COCTaB
napadvHa, He pearvpytoT C LLenoYHbIMU MeTannamu.

Bnarogapsa XMMn4eckon MHEPTHOCTM arlkaHoOB peakuun
C UX y4acTUeM NpoTeKarT Npu co3aaHnm HeobxoamMbIX yc-
FIOBUI (NpW HarpeBaHUW UK NoA AencTBueM ynerpaduone-
TOBOTO U3MYy4YeHUs).

FopeHue ankaHoB. Hanbonee BaXHbIM CBOWCTBOM
arkaHoB SBNAETCA ropeHue. VYpaBHeHWe peakuun
ropeHusi MeTaHa:

CH, +20,— CO, + 2H,0

Bbl xopolwo 3HaeTe 3Ty peakumto, Bbl Habnwopanu
€€ npu BKIHOYEHMM rasa B KYXOHHOW ra3oBOW nnuTe.
MeTtaH sBnseTcA OCHOBHbLIM KOMMOHEHTOM MPUPOOHOro
rasza. Ecnu Bbl ucnonb3yete rasosble 6annoHbl, TO 3TU
©annoHbl 3anonHAKTCA CMECHIO NponaHa U N30MEPHbIX
OyTaHOB. YpaBHEHWSI peakuuUi rOpeHnss 9TUX arikaHoB
BbIMMSAAT crnegyowmm obpasom:

C,H, + 50,— 3CO, +4H,0
2C,H,, +130,— 8CO, +10H,0
Mocnegywowme YneHbl  rOMOMOrMYEeckoro  psaa

ankaHoB TaKke ropAT npu BocnnameHeHmn. O6uiee
YPaBHEHME peakuumn ropeHns MOXHO 3anmcaThb Tak:

.

KpekumHr — 3710 pacuen-
NeHne ankaHa C AOJIMHHON
Lenbio Ha ankaHbl C KOPOTKOM
LLenbto U ankeHbl.

FanoreHankaHbl NpeacTas-
nawT cobon anudaruyeckme
HaChbILWEHHbIE  OpraHu4eckue
COeaNHEHNS, cofepaline
yrnepoa-ranoreHHble CBA3N.

[opeHne
CBOWCTBEHHO MOYTK BCEM Opra-
HUYeckMM coeguHeHusm. [lo-

B Kncriopoae

CKONbKy BCE OpraHuW4eckue Be-
LecTBa cogepxar Mano yrre-
poga, npu WX CropaHun MoryT
06pa3oBbIBaTLCS YrapHbIN ras u
caxa.

ObpasoBaHue okcuga yrre-
poga (ll) CO npu HenonHom
CropaHMn OpraHW4yecKkoro Be-
LecTBa NpUBOAUT K rmbenu us-
3a ero BbICOKON TOKCUYHOCTW.
OTpaBrieHne OKCuOoM Yrepo-
pa (II) moxer mpousonTn npu
HenpaBWIbHOM MCMNONb30BaHUN
NSANT Y ra3oBbIX MINT.




2.4. XUMUYECKIE CBOWCTBA 1 MPUMEHEHWE ANIKAHOB @

(3n+1)
2

BuaHo, 4TO Npm ropeHnn atoMbl BOAOPOAA B MOSIEKyne ankaHa o6pasyoT MorneKynbl Boabl,
a aTombl yrnepoga — Morekysbl Yrnekucnoro rasa. Ecnu ropeHve ankaHa npoucxoauT B yCro-
BUAX HeOoCTaTka K1cnopoga, To Hapady ¢ yrmekucnbiM rasom (CO,) MoxeT o6pa3oBbiBaTbCA
(Il)-okeung yrnepoaa (CO) unu yrnepoga (C) B Buae caxu.

C.Hy i + O, - nCO, +(n+ 1)H,O

(2n+1) 5
Cn H2n+2+ > 02 (npu He ocmamxe) — nCoO+ (n+1) HZO
n+1
C.H,..* 5 O, (mpuredocmamke) — nC + (n+1) H,O

KpekuHr ankaHoB. [pu Temnepatype Bbiwe 1000 °C Bce npeaenkbHble YyrneBoAopoabl pas-
nararTcs Ha yrnepog 1 Bogopon. AToT NpoLecc UCnosib3yeTca Kak cnocod nonyyeHns gewé-
BOro Bogopoaa u rasoBoro tena (Kokca). KpeknHr MoXeT ObiTb TEPMUYECKUM MW KaTanuTuye-
CKMM. TEpMUYECKNIN KPEKMHT NPOTEKaET Npu CUrbHOM Harpese 6e3 gocTyna Bo3ayxa. Havanb-
Hasa Temnepartypa pasnoXeHus npefenbHbiX YrneBO4OPOAOB 3aBUCUT OT UX MOSMEKYNAPHOWN
Maccbl M MONEKYNSAPHON CTPYKTYpPbl. TepMUYECKOe pasfnoXeHMe CrOXHbIX YrneBoaopoaoB
3aBUCUT OT YCroBuI. YeM OnMHHee 1 pa3BeTBMEHHEE Lenb, TeM fnerdye NpoucxoguT TepMu-
YyecKoe pasnoxeHue.

Hanpumep, B npouecce KpeknHra H-neHTaHa obpasyeTcs CMech, coaepxallasi aTUneH, npo-
naH, metaH, 6yTuneH, NponuneH, aTaH u gpyrme yrnesoaopoabl:

700-900 °C
n-C¢H,, —> CH, + CH,= CH,+ CH,CH =CH,+  Apyrve yrnesofopoabl

(15%)  (40%) (20%) (25%)

KpekuHr 4yacTto npoBoasT C MOMOLLbK KaTanu3aTtopoB (0ObIYHO antoMOCUNMKATOB).
KaTanutuyeckuii KpekMHr npoucxoauTt npu Gonee HU3KUX Temnepartypax, Yem TepMUYEeCKuii
KPEKUHr. Hapsiay ¢ pasnoXeHueMm yrneBoaopoAdoB MNPpY KaTanUTUYEeCKOM KPEKUHre MpoucXo-
AWT MnepecTpolika yrnepoaHoro ckeneta nyTéMm msomepusaumu. B pesynstate oGpasytoTcs
yrneesogopoabl ¢ 6onee pasBeTBNEHHLIM CKENETOM:

CH, CH,
N
CH,-CH,~CH,~CH,~CH,~CH,-CH,-CH-CH,~CH, ., CH,+  C=C_
CH, CH,

raﬂOFEHMpOBaHMe. MeTaH n XNop pearnpyroT nog OencTBnemM CBeTa, aToMbl BOAOOpOoOaa B
MeTaHe 4epenyrTcd C atToMaMu Xropa.

CH4 + Cb—>CH3;Cl1+ HCI
memurxnopuod

+Cl, +Cl, +Cly
CH3Cl ——>CH,;Cl, ———>CHCl;———>CC(Cly
-HCI “HCI -HC1

memurneHxnopud xriopogopm xmopud yenepoda (1V)
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Il rnaga. YIJIEBOZOPO/bI

Mpy ranoreHNpoBaHWM pPa3BETBNEHHbLIX YINEBOAOPOAOB BOAOPOA YCTynaeT MecTo
ranoreHy cHavarna B TPETUYHbIX aToMax yrrnepoaa, 3aTeM BO BTOPUYHbIX aToMax yrrepoa w,
HaKoHeL, B NEPBUYHbIX aToMax yrnepoaa.

Cl
|
CH3—CH2—$H—CH2—CH3 + C12—>CH3—CH2—?—CH2—CH3 + HC1
CH; CH;

OerngpupoBaHue. 3Ta peakums 4aéT COOTBETCTBYIOLLME HEHACLILEHHbIE YrIeBoaopoabl
n3 ankaHoB. Hanpuwmep,

CH;—CH3—>CH,=CH, + H,
amaH amurieH

NMpumeHeHune

HachblweHHble yrneBogopoabl ABASTCA AeEBbIM NPOMbILUSIEHHBIM CbIPbEM, LLUMPOKO UC-
Nonb3yemMbIM B XMMUYECKOW NPOMBbILLIIEHHOCTW ANS NOMYyYeHUs pa3nuyHbIX coeanHeHun. Mpu-
Mepbl BKIIOYAKOT KayyyK, CUHTETUYECKME TKaHW, NnacTMacchbl U MOBEPXHOCTHO-aKTUBHbIE Be-
LecTBa. JTaH, nponaH, 6yTaH U NEeHTaH UCMNOMb3YHTCA B MPOMBILUSIEHHOCTM A8 NOMyYeHns
3TUMEHOBbIX N OUEHOBbLIX YrneBoAopoaoB. XXuakme yrneBoaopoabl UCNomb3yHTCA B Ka4ecTBe
MOTOpPHOro Tonnmea. Cpean Hux 6onbLIOEe 3HAaYEHNE UMEET U300KTaH — 2,2,4-TpPUMETUINEH-
TaH. AnkaHbl ¢ 60MbLION MOMEKYNAPHON MacCOoW UCMOMb3YTCH B TEXHUKE Kak AN3eENbHOE To-
NAYBO N Kak CMa304HbI Matepuan.

AnkaHbl MPUMEHSAIOTCHA B MeauunHe, KOCMEeTonorun, ctpontenscTee. B kadecTtBe Tonnuea
ncnonb3yrTca 6eH3MH, KEPOCUH 1 Ma3yT, COCTOSALLME U3 XUAKUX ankaHoB. [a3oobpasHble an-
KaHbl UICNOMNb3YTCA B ObITY U NPy NPON3BOACTBE a3pO30SeN.

NMpumeHeHUe MeTaHa

Bogopog )—»{ Ammunak ]

AueTtuneH
PesnHa

loptovee
CuHTes-ras

‘ CuHTeTn4eckunit
Kay4dyK Tunorpadckme
Kpacku
‘ CuHTeTHnYecKunit [ [anoreHHble obpasoBaHua }
BEeH3VH L J T

{PaCTBopMTenMJ [ XnaporeHbl ] MeauumHckue npe-
naparbl

3apaHud N

1. HasoBuTe ABE NPUYUHBI, MO KOTOPbIM arikaHbl MCMOMb3YTCSA B KAYECTBE TOMMMBA.
2. Ckonbko rpamm CO, obpasyeTca npu cropaHun 116 g bytaHa?
3. HanvwwnTe ypaBHEHUS peakuuin TEPMUYECKOTO U KaTanMTUYECKOTO KPEKMHIA rentaHa.




2.5. CTPOEHWVE LUNKJTOANTKAHOB. M3OMEPNA. HOMEHK/TATYPA

TEMA 5. CTPOEHUE LUK/TOANTKAHOB.
W3OMEPUA. HOMEHKJIATYPA

M3Y‘-IaeMble MOHATUA:

* o6wasn dopmyna; * HOMEHKNaTypa;
* FOMOJTOMMYECKUIA PSA; * U30MepUS.

CoeavHeHusi, obpasylolime Komnbla pasfvyHbiX pasMepoB 3a CYET coeanHeHus

aToOMOB Yyrnepoga unn gpyrmx atomMoB B MOJieKyIe, Ha3blBaloTCA LIUKITMYECKMMU coean-
HEHUAMN.

O6wasn dopmyna umknoankaHos C H, .
LinknoankaHbl UMEIT HECKONbKO HasBaHW: LMKNnonapaguHbl, HaTeHbl, LMKIOHbI,
nonuMmeTuneHbl. LinknonapaduHbl MIMEOT CTPYKTYPY, aHanorMyHyo ankaHam.

CH,
,CH, 7N
Fh(:\\ }12C:—-(:Ft H,C N Ft(: (:Ft
| CH, I | /CHZ | |
H,C~ H,C— CH, H.Cch, HC_~ CH,
CH,
yukronponaH yuknobymaH YukrnoneHmaH YuKrozekcaH

ATOMbI yrmepoga B UMKNoankaHax HaxogaTcsi B COCTOSiHMM - sp3-rmbpuamsaumu.
Bce artombl yrnepoga cBs3aHbl 0-cBaA3sMU. [lpu obpasoBaHuMM  LIMKNOMNPONaHOBO-
ro Konbua TeTpasgpuyeckme Yrmbl ymeHblualoTca o 60°, B pesynbrate yBenuynBaeT-
Cs HaTskeHwe BaneHTHblX yrnoB. A. Barvep B 1885 rogy oGbACHMI BbICOKY peakum-
OHHYIO CMOCOBHOCTb ULMKMOMpONaHa HanpskeHnem BarieHTHbIX YrnoB. YacTuyHoe no-
KpblTE MOXeT npoucxoantb npu obpasoBaHun cBasnm C—C 3a CYET nepekpbiBaHUSA
sp3-rmbpnananpoBaHHbIX opbuTanei B LMKNonponaHe.
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i)

HaseaHve upukrnoankaHoB obpa3syeTcs nyTéM [o0aBneHnst CroBa «LUMKIO» K Ha3BaHWUKO COOT-
BETCTBYIOLLIErO NpeaeribHOro yrneBoaopoaa No CUCTeMaTUYeckon HoMeHKNaType.

dopmyna HasBaHue HasBaHue dopmyna CTpyKTypHas
ankaHa ankaHa uMKnoankaHa uMKnoankaHa cdopmyna
C,H, lMponaH LinknonponaH C,H, A
C,H,, byTaH LinknoGyTaH C,H,

C,H,, MNeHTaH LuknoneHTaH CH,, Q
CH,, lekcaH LinknorekcaH C,H,, O

Mpy HaumeHoBaHMK LMKOANIKaHOB MO CUCTEMATUYECKOW HOMEHKNAaType cobntogatoT cne-
Ayolme npaeuna:

1. B kayecTBe OCHOBHOW Lienn 6epéTcs KombLO.

2. ATombl yrnepoaa, yaepxusatolne pagukan B KonbLe, NpOHYMepOoBaHbl.

3. MonoxeHne pagnkanos B Lenu 0603Ha4eHO LUdPOW.

4. CHavana ykasblBalOT Ha3BaHMe pajukana, oTMedas, CKONbKO aTOMOB yriepoga C HUM
CBSI3aHO, M Ha3blBalOT BELLECTBO, YKasblBad Ha3BaHWe OCHOBHOW LUenu (yrnesogopoaHOro

KomnbLua).
CH3 CH , CH, (Ha
l Lk =
CH 1
1 ! 2 H 2C5/ \QCHQ
3 9 4 3 . 3

HyC————— = CHy H,C ———CH, HyC—————— CH-CyH5
MemunuyukionponaH 1,2- dumemunuyuknobymaH 1-memun, 3-amunyuknoneHmaH
N3omepus

dopmupyeTcs B 3aBUCMMOCTM OT KONMYECTBa aTOMOB YrTiepoda B KOMbLe U pacronoXeHus
pagukanoB. B umknoankaHax nsomepusi Ha4MHaeTcs ¢ LMKIobyTaHa.

CH3
H,C—CH, ,
1 2 CH
1
4 3
H,C——CHj L

uUKnOGymaH mMemurnuyukrionporaH



2.5. CTPOEHUE LUINKJTOANTKAHOB. M3OMEPUA. HOMEHKTATYPA. @

LinkrnoneHTaH nMeeT 5 N3oMepoB:

g
HC——CH
CHy : g 2
H,C CH,
| | 4 3
H,C——CH, H,C——CH,
yuknoneHmaH 1- Memunyuknobymax
/C Png
H,C——— CH—CH;,

1,2-0umemurnuyukrnonpornaH

CH;—C—CH;

H,C——CH,

1, 1-OumemunuukrnonpornaH

CH—C,H;
—CH,
amurnuyukrioripornaH

LinknoarnkaHbl 1 nx Npon3BogHbIE B OCHOBHOM COAepXKaTCcsa B cocTaBe HeTU U pacTEHUI.
MepBbIt pyccknin y4éHbin B.B. MapkOBHMKOB 1 €ro y4eHWKN BblAENUIN U3 HEMPTU LIMKITOMNEH-
TaH, UMKMOrekcaH n nx npon3sogHble. bonbluoe KonMyecTBo LuKNnoankaHoB (Ha3blBaeMbIX B
NPOMBbILLUNEHHOCTM HadbTEHAMM) COXPaHSAETCHA B COCTaBe HeTU; OHM BKIOYAKT METUMLMKIO-
neHTaH, 1,2-gUMEeTUNUMKNONEHTaH, UMKIOrekCaH 1 METUNUUKIOreKcaHbl.

cpopmyne CH.,.

CH.?

6 "12°

nponaHa?

1. HanuwuTte n Has3oBUTE CTPYKTYPHYIO (POpMYSYy LMKNOAankaHoB, COOTBETCTBYHOLLYHO
2. Ckonbko nsomepos Bellectsa ¢ 4 atomamm C B OCHOBHOM KOflbLie, COCTaB KOTOPOro
3. Ckonbko opbuTanen y4acteoBano B 06pasoBaHnn CBA3M B 3 MOSIEKYNax MEeTUNLMKITO-

4. Hangnte obLiee 4ucno cesasen B 1,5 Mmonsax gMMeTunumknonponaHa?
5. Kakorn 06bEém (Npwu H.y.) 3aHUMAET LMKNoByTaH, cogepxaLumm 6 r H?
6. Hangute maccy atoma C B 44,8 n (npu H.y.) yuknonponaHa?
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Il rnaga. YIJIEBOZOPO/bI

TEMA 6. NONYYEHUE, CBOUCTBA
W NPUMEHEHWUE LUKNNOANKAHOB

U3yyaemble noHATUA:
* NONyYeHune; * XMMUYeCKMe CBOWCTBA;
* oM3nYEeCKNe CBOICTBA; * IPUMEHEHME.

MonyuyeHwme. 1) LnknoankaHbl nonydatoT B nabopatopum B3anmMoAenCTBMEM METAnNNoB
C AUranoreHnpons3BogHbIMM NpeaenbHbIX YrieBogopoaoB.

CHQ—CHQ— Br CHQ CHQ
’ v
CHQ~ + ZIn —> HQC\ + ZnBrQ
CHQ—CHQ— Br CHQ CHQ

2) LlMknorekcaH 1 ero roMmornoru nony4atoT rugpvposaHnem 6eH3ona u ero romosioros.

+3H,
kam, t°

Y uMKnoankaHoB, Kak 1 y ankaHoB, BCE CBSI3W HaCbILEHHbIE, HO OHM OTNNYalOTCS OT arnka-
HOB XapaKTepoM peaKLnii NPUCOeanHEHUS. DTO OOBbACHSIETCSA paspbiBOM CBSA3M MexXay aToMa-
MW yrnepoaa B KombLe.

B pesynstaTte paspbiBa CBSi3M y aTOMOB Yyrrepoaa rnosiBfsoTcs nycTble BaneHTHOCTU. Be-
LLecTBO obnagaeTt cnocobHOCTLIO CBA3bIBATbL, CBA3bIBAET BOAOPOA W ranoreHbl. CoeanHeHus
C MarnbiM KonbLOM (UMKronponaH v uuknobyTtaH) nerye BCTynaktT B peakumu npucoenvHe-
HUS, YEM UX aHarnorn ¢ GonbLINM KOMNbLOM (LMKIONEHTaH 1 uuknorekcaH). MNpuynHa B HecTa-
OUNBHOCTN MarieHbKMX Konew Mo CpaBHEHUO ¢ GornblimnmK Konbuamu. Hanpumep, peakumsi
rMapupoBaHus (MpucoeanHeHns Bogopoaa) NpoTekaeT Npu pasHbIX TeMnepatypax B pasHbIX
uMKnoankaHax: CH,

/ \ +H, —07CC _ CHy—CH,—CH;
Pt
CH3 CH,
yukrioriporiaH riporiaH
CH
cHy KCH2
300°C, Pt
‘ + Ha — >  CH3—CH;—CHy;—CH,—CHj3
CHy——CH,
UukriorieHmaH neHmaH

Peakuns 3amelleHnss xapakTepHa Ons coeguHeHuin ¢ 6onblimMM KonbuoM. B aTomM oTHO-
LUEHMN OHM NopobHbI ankaHaM. Hanpumep, ecnv UMKIorekcaH noasBepraeTtcs BO3AeNUCTBUIO
Xropa, NponcXoauT criedytoLlas peakuus:

H [Cl
H LE ] \C ]
H H
\ /
H—\C/C\C/\H Hoc \C\H
‘ ‘ + C|2 —_—> ‘ ‘ + HCI
Ho ¢ H_¢ M
H/C\C/ \H H/ \C/ \H
H/ \H H/ \H
UukroeekcaH XI10pyuUKiozekcaH

CgH1z + Cl, ——> C¢H;Cl  + HC



2.6. MONYYEHWE, CBOMCTBA U MPUMEHEHME LIMKNOANKAHOB n

(65

CeHy, P—;» CeHs  + 3H, B HOpMmarbHbIX YCMOBMAX LMKMOAnkaHbl KUNAT U
t nnasaTca npy Gonee BbICOKMX Temneparypax, Yem
COOTBETCTBYIOLME ankaHbl. o Mepe yBenuueHus
O P—§> @ * 3H pasmepa konbua TemnepaTypel KuneHus W nasne-
‘ HVs yBenmumsatotcs. Liknoankarsl ato C,-C, rasbl,
YukrozekcaH 6erszon C.—C,, xuakoctu, C . n apyrvie — TBépable BELLECTBa.
PacTBOpUMOCTb LIMKIMUYECKMX ankaHoB B BOAE O4€Hb

MpumeHeHue HIASKaS.

LiMknoankaHbl LUMPOKO MCMONb3YOTCS B Pa3fMYHbIX OTPACSX HAPOAHOMO X035MCTBA.

LimknonponaH NnpuMeHsItoT B MEAULIMHCKON NPaKTUKe B Ka4ecTBe UHransiMoHHOro aHecTe-
TUka. LinknoneHTaH Mcnonb3yeTcsi B OpraHMYeckoM CUHTE3e W B KayecTBe Npucagky K Mo-
TOPHbLIM TOMNMBaM AN ynydweHuss kavecTsa. LlMknorekcaH npuMeHsIloT Ans CMHTe3a npo-
MEXYTOYHbIX NPOAYKTOB MPWU NPOU3BOACTBE CUHTETUYECKMX BOMOKOH M3 HEWMOoHa U KanpoHa,
ANS NONMyYeHUst UMKIorekcaHona, LMKNnorekcaHoHa, aaunmuHoBOW KUCIOThI, @ Takke B Ka4ecTse
pacTBopuTens. B HehTEXMMUYECKON NPOMBILLNIEHHOCTU LMKIOankaHbl UCNONb3YoT AN nony-
YeHNs apomMaTUYECKUX YrIeBOAOPOAOB KaTanUTUYECKUM KPEKUHIOM.

3apava. nNoTHOCTL NapOoB LMKoankaHa no asoTy paBHa 5. Onpegenute hopMyny LIMKIO-
ankaHa v Ha3oBuTe eé.

PewweHune. O603Ha4MM hopmyny LiMKIIoankaHa Kak CXHy. Mbl paccunTbiBaeM MOSEKYIISAPHYHO
Maccy uuMKroarnkaHa, Mcnosb3ys 3Ha4yeHune NIoTHOCTM ero NapoB OTHOCUTENBHO a3oTa:

M(C,H,) = D(N,) - M(N,) = 5 - 28 = 140

Obwasn dopmyna umknoasnkaHa — C H, , MonekynspHas macca umknoarkaHa paccynTbisa-
eTca no obwen dopmyne: M(C H, ) =12n + 2n = 14n.
YpaBHMBaEM MNOyYeHHbIE 3HAYEHUS MOSEKYNSIPHOM Maccehbl:

14n =140
n=10
OTBeT. 3HaunT, hopmyna umknoankaHa — C, H,, 910 LmknoaekaH.

3apaHusn )

1. Mpun B3aMmogencTeumn 226 g AUXIIOPNPOM3BOAHOIO HAaCbILWEHHOro YrneBogopoaa ¢
MeTannmyeckum HatpueM obpasyetca 234 g NaCl, kak HasbIBaeTcsa LukroankaH?

2. CKONbKO rpamMMOB M KaKov apoMaTUYECKUA YrneBoA0pOL MOXHO rMapupoBaTh, YTobbl
nonyyntb 29,4 g MeTUNUUKIIOrekcaHa?

3. Mpw cropaHum umknonponaHa obpasyetca 132 g CO,n 108 g H,0. Onpeaenute maccy
n3pacxodoBaHHOIo K1cnopoaa.

4. Onpepnenute maccy CO,, obpasosasLuerocs npu cropaHmn 5,6 g umknobytaHa.




Il rnaga. YIJIEBOZOPO/bI

TEMA 7. ANKEHbI. HOMEHKNTATYPA.
W3OMEPUA

MN3yyaeMble NOHATUA:

* TOMOIoru; * CTPOEHMNE MOJEKYIbI;
* HAMMEeHOBaHNeE; * U3omepuA.

AnKeHbl Unn oneduHbl — anudaTtuyeckne HeHachblLWeHHbIe YrNeBoaopoabl, OpraHnyeckue
BELleCcTBa C OAMHApPHbIMK CBA3SIMU Mexay aTomamu yrnepoga. JlatnHckoe «olefiant» o3Ha-
YaeT «Macrno», 3TOT TEPMUH OO0 CUX MOP LUMPOKO UCMONb3YeTCa B XMMUYECKON nuTeparype.
MprynHOM Takoro Ha3BaHUS SIBNAETCSA XITOPUCTbIN 3TUNEH — XNOKOE MacnsHUCTOE BELLECTBO,
nony4veHHoe B XVIII Beke.

Ob6wwas opmyna ankeHoB C H, , a ux nepsbivi npeacrasnTernb — aTuneH. OaHOBanNeHTHbIN
pagukan atuneHa (CH,=CH-) HasbiBaeTC BUHUNbHLIM paguKanom.

ATOMbI yrnepoaa ¢ 4BOVHOM CBA3bIO B anKeHe Haxo4AaTCa B COCTOSAHWUM Sp2-rmbpuamsauuu.
OT0 03HaAYaEeT, YTo B rMbpmansauum y4acTBYOT ogHa o - U Be p-opbuTanu, a ogHa p-opbutanb
ocTaeTcs HernbpunansoBaHHOW. [epekpbiTre rMépuaHbIX opbuTanen npMBoguT K 06pasoBaHmto
G-CBSI3K, a 3a CYET HermbpunananmpoBaHHbIX p-opbutanen obpasyeTcsa BTopasi, TT-CBA3b Mexay
cocegHMMM aTomamu yrnepoga. Takum obpasom, ABONHAsSH CBA3b COCTOUT U3 OAHOW G-CBSI3N U
OfHOW TT-cBsA3W. MMbpuaHble opbuTany atomoB, 06pa3syroLnX ABOVIHYIO CBSA3b, NexaT B O4HON
NAoCcKoCTH, a opbuTtanu, obpasyroLimne TT-CBA3b, PAcnonoXeHbl NepneHanKynsapHO NoCKOCTH
mMorekynbl. [JBonHasa cBasb (0,132 HM) Kopoye oanHapHoW 1 obrnagaeT GonbLuen SHepruen, no-
TOMY 4YTO OHa Npo4vHee. Hannyne nogBMXHOW, NErko Nonspu3yemon Tr-cBA3n NO3BONSAET anke-
Ham ObITb 6onee XMMMYECKM akTUBHBIMU, YEM ankaHbl, U BCTyNaTb B peakumy NpUCOeanHEHNS.

ATOoM yrnepoaa npv sp?-rmbpuamnsaumm obpasyeT Tpu G- U OAHY TT-CBA3b NepPneHANKYNSPHO
nnockoctn c-cessen. Ceasb C=C npeacrtaBnseT cobon KoMOUHaLMO O- U TT-CBA3WN; G-CBA3b
npo4yHee T-cBA3n. [nuHa ceasm C=C B monekynax ankeHos coctasnseT 0,134 nm. MNMpocTten-
UMM YrNeBoAoPOAOM, codepxalumnm ABoiHyto cesisb CH,=CH, mexay atomamu yrnepoaa, sie-

nsaeTca aTuneH (3TeH).
-:;‘;)_ i!;i{

H

' H
P H /
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2.7. ANIKEHbl. HOMEHKJTATYPA. I30OMEPINA r\.

[omMororamu aTuneHa ABMASIOTCH arkeHbl, Takke Ha3blBaeMble yrrnesogopogamm 3TUeHo-
BOro psga unu oneduHamu. HepasseTBnéHHble arkeHbl 06pasyoT roMoNorM4eckuin pag ate-
Ha (stunena): C,H, — aten, C,H, — nponeH, C,H, — 6yteH, C,H, — neHteH, C.H,, — rekcen,
C,H,, —renTeH n apyrve.

Mpn HaMMeHOBaHUKM arikEHOB MO paLMOHaribHOM HOMeEHKNaType cydduKC -aH B Ha3BaHUK
COOTBETCTBYIOLLErO ankaHa 3ameHsieTcs cydduMKCOM -eH Unu -uneH. Ho Hapsigy ¢ Takon Ho-
MEHKNaTypour B HAcToSALLEee BPEMS LUMPOKO UCNONb3YeTCH U cuctemaTmyeckas (MexayHapoa-
Hasi) HoMeHknaTypa. [lpy HanmeHoBaHUK ankeHoOB MO CMCTEMAaTMYECKOM HOMEHKaType B nep-
BYIO ouyepeb BbIOMpaloT OCHOBHYIO Lienb. [1BonHasi CBA3b JOSMKHA ObITb B OCHOBHOM LiENOYKe.
Hymepauns atomoB yrriepoga B OCHOBHOW Lenu AofMKHA ObITb CO CTOPOHbI ABOMHOW CBA3MU
WK C TON CTOPOHBI, rae 6nvxe ABoMHas cBA3b. [locne Toro kak oCHOBHas Liernb NPOHyMepoBa-
Ha, paavkanbl 60KOBbIX Lienen, Kak 1 arnkaHbl, Ha3blBaoTCA B andaBMTHOM nopsake. B koHue
NULIETCHA Ha3BaHWe OCHOBHOM LeNU N YNCHEHHbIM 3Ha4YeHNEM yKasblBaeTCsd MECTO NOSIOXEHUS
OBOWHOW cBA3W. Hanpumep:

1 2 3 4 HHHH

H,C=CH-CH-CH, HOC2E3E4E 5L
I —Cclc=cic_c—
| |
CH " "
3-memunbymen-1 4,4-0umemunneHmeH-2

HauvHas ¢ 4yetBépToro uneHa romornornyeckoro psga, C,H, — ankeHbl meloT n3omepb.
ArnKkeHbl XapakTepusyloTcsa npexae BCero CTPYKTYPHOW U3OMepUEN YrnepoaHoro ckeneta u
n3oMepuen NonoXeHns yrnepoaHon cesasn. Hanpumep, ankeH, cogepxalumin 4 atoma yriepo-
Aa, MoeT obpasoBbIBaTh criegytowmne CTPyKTypHble N30Mepbl:

1) CH,;=CH—CH,—CH;, 2) CHZ:clj_CH3

6ymeH-1
Y CH,

2-MemuJsirnporieH
1. Kak 1 B HacbILLEHHbIX YrMeBoAopoaax, CyLeCcTByeT U30MEpUs yriepoaHoro ckerneTa.
1) CH,=CH—CH,-CHy-CH3  n1eHmen-1
2) C H2=(|Z— CHy-CH3  2-memun6ymer-1
CHj;

3) CH,=CH-CH-CHjs 3-memunbymen-1
I
CH3

2. Y ankeHoB Takke obBHapyxeHa W30Mepusa NOSNOXKEHUS OBOWHOW CBA3M B YriepoaHOM
Lenu.

1) CH,=CH—CH,—CH5 6ymeHn-1 1)CH ,=CH —CH ,-CH ,—-CH 3 nexmen-1

2) CH;—CH=CH—-CH; ©6ymen-2 2) CH 3—CH =CH —CH ,—CH 3 neHmeH-2

(:5
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3. lNpocTpaHCcTBEHHasA U3OMepUst UM CTepeonsomepus

B ankeHax Mbl MOXXeM HaNTK eLle OOUH YHUKarbHbIN TUn nomepun. Mbl 3Haem, 4To Moaenb
MoneKyrbl ByTaHa MOXET MMETb pasnnyHble NpsAMble U N30rHyTble hopMbl. HO 3T mogenu npea-
CTaBNSIOT He pasHble BeLLecTBa, a O4HO BELLECTBO, MOTOMY YTO B ankaHax aTtoMbl yrnepoaa Bpa-
LatoTca ceBobogHO, M ogHa hopMa ferko NepexoauT B ApYryto.

Mbl MOXXem onucaTb Mogernb Monekyrbl 6yTeHa-2 ABymsi cnocobamu. Ho 3aecb atombl yriepo-
Aa, COeAMHEHHble ABOVHOM CBSI3blo, He MOryT cBOGOAHO Bpawartbes. CriegoBatensHO, Monekyna
OOHOM KOHGOPMALIMM HE MOXKET NPEBPaTUTLCA B MOMEKYy OPYron KoHhopmaumn.

OTOT BMA N30MEPUN OTIIMHAETCHA OT U3BECTHLIX HAM SIBNIEHUI U30MEPUM, U BbI3BaH OH HE TEM,
YTO aTOMbI B MOSEKyNne COeAMHEHbI B MHOW MOCNEA0BATENBLHOCTA, @ UHBIM UX MPOCTPaHCTBEHHBLIM
pacnonoXxeHnem. ATO Ha3bIBAETCSI MPOCTPAHCTBEHHOW M30OMEPUEN I CTEPEON3OMEPUEN.

Ecnu obmexusatowymecs rpynnbl (rpynnel CH,) B MsomMepe HaxoasTcs no ofHy CTOPOHY OT ABOV-
HOW CBSI3K, 3TO LMC-U3oMep. ECnmn oHM pacnosnoXeHbl Mo pasHble CTOPOHLI OT ABONHOM CBA3N, 3TO
TpaHc-u3omep.

H H H CH;
C=C c=C
-~ N
CH, CH; CHy”~ ~H
yuc-usomep mpaHc-u3omep

S 90

\\l .F':‘,!‘

yuc-bymeH mpaHc-6ymeH

|

1. Hangute cpean npuBegEHHbIX HUXKE (bOopMyn Ty, KOTOpas XapakTepHa 451 ankeHOoB.
A)C B)C,H,; C)C,H,;; D)CH,; E)CH,; F)CH,; J)C,H,; K)CH,

2. Cpeou NpuBEAEHHbIX HUXKE hOpMYIT HANAMUTE Ty, KOTOpasi He XapakTepHa 4115 arnkeHoB.
A)CH, B)CH,, C)CH, D)CH

3. Hanuwwute popmynbl NeHTEHA-2, 2-MeTunbyTeHa-2, 2,2-OuMeTunrenteH-3.

22’ 34’ 48’

4. Ncxoaa ns obluen hopmyrbl ankeHoB HanguTe:

a) KOrnmM4yeCcTBO aTOMOB Yrrepoaa B BELLECTBE C MOMeKynapHon Mmaccomn 84 g;
0) Yicno aToMOB BOAOPOAA B BELLECTBE C MOSEKYNAPHOM Maccon 28 g.
5. Hangute cooTHOLLEHNE G 1 TT CBA3EWN B MOJeKynax byTeHa n rekceHa.




2.8. CBOMCTBA, MONYYEHME N MPUMEHEHWE ANIKEHOB L]

TEMA 8. CBOUCTBA, MOJTYYEHUE K
NPUMEHEHWUE ANKEHOB

MsyqaeMble NOHATUA:
° d)I/I3VI‘-IeCKVIe CBOWCTBA; ¢ nony4yeHune;
* XMMW4YEeCKNE CBOWCTBA; * nNpumMmeHeHue.

OTeH, nponeH n ByTeH ABNATCA razamu. AnkeHbl C YUCIOM aTOMOB Yrriepoja B Monekyne
oT 5 go 18 aenatoTtca xuakoctamu. Ecniv monekyna ankeHa nveet bornee 19 aToMoB yrnepoaa,
3TO TBEPOOE BellecTBO. AnKeHbl 6eCuBETHbI, HEPACTBOPUMbI B BOAE M MMEIOT XapaKTepPHbIN
peskun 3anax.

OBowu 1 PpyKTbl, BblaensaroLwme 3TUMNeH

CobpaHHble s6roku, rpywm, nepeL, NoOMMAoPbLI NPy XpaHeHUN BblAENsOT aTuneH. Mog snus-
HMEeM 3TUNEHA YCKOPSIETCS CO3pEBaHME OKPYXKaOLLMX MX OBOLLIEN, @ 3aTEM OHM TEPSIOT CBOM Ka-
YecTBa Mnop, Bo3gencTBmeM aT1oro Bellectea. OBolum 6onee noaeepkeHbl 6onesHsam, kaptodens,
MOPKOBb M cenbaeper bbicTpee NpopacTatoT Npu XpaHeHUN. TekcTypa oBoLuen MeHsieTcs. OBoLLM
XOpoLUo xpaHaTca npu Temnepatype 0 °C. YckopeHue co3peBaHus 1 pocTa NodTu He Habnoaa-
€TCs, HO Pe3Ko BO3pacTaeT C MOBbILEHWEM TeEMMepaTypbl.
MoaTtomy oBOLLUM U (PpYKTbI, BblAENsioLLmMe STUNEH, cneayet
XPaHWTb OTAENbHO OT APYrMX OBOLLEN.

3Hasi 00 3TOM CBOWCTBE pacTEHUN, PabOTHUKM CENbCKO-
ro X03sMCTBa CTanu UCnonb3oBaTb 3TUMEH ANS COXPaHEHUS
hpyKTOB. ATM PPYKTbI 1N OBOLLM COBMPaOT B HELO3PENOM
BMae, obpabatbiBalOT ATUMEHOM U MEPEBO3AT Ha GonbLune
pPacCTOsHUS.

Xumuueckue ceoiicTBa. OCHOBHbIe XuMuyeckue ceoin-  [lpu Oelicmeuu  Bes amurneHa
CTBa STWMIEHA U €ro rOMOJIOrOB CBS3aHbl C MX ABOMHBLIMU omurneHa
cBazamu. OHKM Nerko pearnpyroT 3a CYET paspbiBa OBOW-
HoM cBA3N. B YacTHOCTK, ANg ankeHoOB XapaKTepHbl peakunn npucoegmHeHus!.

1. Peakumsa rugpupoBaHus. AnKeHbl BCTYNaKT B peakunio rmapupoBaHmsi Npu BbICOKOM
Temneparype B NpUCYTCTBMM KaTanuaaTtopa 3a CHET paspbiBa ABONHOW CBA3W:

CH2: CH2 +H2—>CH3—CH3

2. Peakuusa ranoreHupoBaHusa. Korga aTuneH noaeepraetcd BO3OeNCTBUKO BGPOMHOM
BOAbl, OH obecuBevmBaeT OpoMHyto Boay. B kadecTtBe npoaykta peakuun obpasyoTca gu-
OpPOMHble COeANHEHUS anKkaHoB:

CH,=CH, + Brp——> CHy;Br— CH,Br

3. OTUNEeH 1 ero romororu Takke MOryT CBsi3blBaTb ranoreHoBOAOPOAbI:
CHy;=CH;+HBr—— CH3;— CH,Br

HaunHaa ¢ nponuneHa, cBsi3biBaHWe rarioreHoBOA4OPO4a HEMHOrO OTnM4yaercs. B aTom

cnyyae peakuus npoTtekaeTt no npaswuny MapkosHukoBa. Bogopoa B HBr cBasaH ¢ 6onee
rMOpVMpPOBaHHBIM aTOMOM Yrrepoaa, cogepallmMm ABONHYI0 CBA3b, a OpOM CBSA3aH ¢ MeHee

FMAPMPOBAHHBIM: CH2=CH — CHs+ HBr — CH; — CH(Br) — CHs
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4. bnarogaps 4BONHON CBS3M B MOSIEKYre ankeHOB OHUW JIErKO BCTYNatoT B peakLmo OKMcre-
Hus. Mpn OKMCNEeHUn aTuneHa nog 4eNcTBMEM NepMaHraHaTa kanusi o06pasyercst 4BYXaTOMHbIN
CNUPT 3TUNEHITINKOMb:

3CH,=CH, + 4H,0 + 2KMnO,—3CH,OH-CH,OH + 2MnO, | + 2KOH

5. OTuneH v nponuneH BCTyNarT B peakummn nonumepusauun. Monvumepusaums — 3To peak-
LM COEAVMHEHUSI OOHMX U TEX >Ke MONeKyrn MOHOMepPOB ¢ obpa3soBaHmem Gonee KpyrnHbIX More-
Kyn nonumepos. lNpouecc nonMMepusaumm aTuneHa MoxHo 3anucatb creayoLlmMm obpasom:

n CH2=CH2 D —— (-CH2—CH2 _)n
NoNnnaTuIeH
N — CcTeneHb nonmmMmepunsaumnin. 3}],er 9TUINEH — 3TO MOHOMED, a NOJINITUIEH — 3TO NOoJNInMep.

XUMmM4eckme CBOMCTBA ariKEHOB CBSA3aHbl C pa3pblBOM ABOMHbLIX CBA3EMN.

Monnmepusaumsa — 310 peakumsi COeANHEHNS OOHMX U TEX Xe MOFeKyn ¢ obpasoBaHMeEM
6onee KpynHbIX MONEKy”.

AnKeHbl NOSy4aroT B NPOMbILLIEHHbIX MacluTabax B OCHOBHOM B pe3yrbrate KpekuHra
HedTW. HusLne arnkeHbl MOXXHO NosnyyYnTb NyTéM PPaKLMOHHON NEPETOHKMU.

NMonyyeHune

1. 3TuneH nonyyaoT B nabopaTopmm Npu HarpeBaHMM CMECK 3TUIOBOMO CNMpPTa U KOHLIEH-
TPUPOBAHHOW CEPHOMN KUCIIOTbI:

tO
C,HsOH —>» C,H, + H,0

2. YrneBoaopodbl 3TUNEHOBOIO psiga MOXHO NOMy4YnTb TakkKe AervapupoBaHMem npenenb-
HbIX YrNeBOAOPOAOB (B MPUCYTCTBMM KaTanuaaTopa, Npu BbICOKOW TeMnepartype):

tO
2CH4—>C2H4+ 2H2

C2H6—> C2H4 + H2
3. YrneBoOopoabl 3TUNEHOBOIO psiaa MoOryT ObiTb MonyyeHbl B3avMOAENCTBMEM OWrano-
FeHNPOU3BOAHbLIX NPEAEnbHbIX YINEeBOAOPOAOB C MeTannamu:
CH2—(|:H—CH3+Zn—>CH2=CH—CH3+ ZnBr,

Br Br

4. MNpw BO3OENCTBMN HA MOHOTaNoOreHNPOM3BOAHbIE PACTBOPOM LLENOYM B CNMPTE BbiAENs-
€TCs1 ranoreHoBoAopPOA U 06pasyeTcst ankeH:

C3H,Cl + KOH(cnupm) —— C3H4 +KCl +H ,0



2.8. CBOMCTBA, MONYYEHME N MPUMEHEHWE ANIKEHOB @

!
'

CzHsCl - :
& I 92H4 — CoHsOH—

Y,

=~
. / .
“CHyCH, CH,-CH,  CH,~CHj
e ¢l Cl OH OH
/ !

3aaaHus

1. CpaBHUTE peakumMoHHY CMOCOBHOCTb ankeHoB 1 ankaHoB.

2. B 4éM OCHOBHOE OTNINYME XMMNYECKNX CBOWCTB arikeHOB OT CBOWCTB anikaHoB?
3. Kakme Tunbl peakumin xapaktepHbl AN ankeHoB?

4. Npeanoxute cnocobbl, C NOMOLLBbI KOTOPbIX MOXHO OTIMYMTb 3TaH OT 3TEeHa.
5. Kak Bbl Aymaete, noyemy 3TeH, B OTNINYME OT METaHa, SPKO ropuT Ha Bo3ayxe?
6. Hanuwwte obLwiee ypaBHeEHME peaKLumm NOSIHOro CropaHMs ankeHoB.
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TEMA 9. NPAKTUYECKOE 3AHATUE:
NONYYEHWUE N U3YHEHUE CBOUCTB 3TUJIEHA

N3yyaeMble NOHATUA:
* MONy4yeHne; * m3nyeckne CBONCTBA; * XMMUYECKMe CBOMCTBA.

Q Kak MmoxHo noNlyyYnTb arikeHbl B na6opaTopvw|? )

Heobxoaumoe oGopyaoBaHMe M peakTuBbl: nabopatop-
HbI LUTATVB, LUTATMB AN NPOOMPOK, CMPTOBasi namna, CrivyKu,
rasoHenpoHuLaemMas npodka, dhapdopoBas nocyaa, 3akumbl 415t
TUMEW, YACTbIA NECOK UIMN KEPaMMYECKNE KYCOYKWN, 3TaHOS, KOH-
LIeHTpUpOBaHHas CepHast KUCIoTa, pacTBOp NepMaHraHarta kanusi,
OpomMHas Boga.

OnbIT 1. MNony4yeHue aTueHa U3 aTUNOBOro cnNupTa

1. Hacbinste B npobupky HEMHoro necka (ons npegoT- Br, pacraop KMnoO, .
BpaLLEHUS HEPaBHOMEPHOIO HarpeBaHusi M pas30opbi3rMBaHUS
XWUOKOCTH).

2. Ins nony4eHus aTuneHa npurotoBsTe cMecb 13 2—3 ml 3aTunosoro cnupta n 6—9 ml KoHUEH-
TPUPOBAHHOWN CEPHOM KUCHOTbI.

3. l'oToBYHO CMecCh Bbinerite B NPOBUPKY, HANOMHEHHYIO NECKOM.

4. MpoBupKy yCTaHOBUTE Ha LUTATMB.

5. Mpo6upKy 3akporTe ra300TBOAHON NPOBKON, a APYron KOHEL, ra3onpoBOAHON TPYOKM onycTu-
Te B CTakaH C BOOOMW.

6. MNpobupKy HarpenTe B COOTBETCTBMM C NpaBunamm TeXHUkM 6esonacHocTtu. MNpogykT B npo-
Bupke TeMHeeT 1 obpasyeTcs ra3 aTUNEH.

Q KakoBa ponb cepHOM KUCMOTbI B NPOU3BOACTBE 3TUMEeHa? )

OnbiT 2. CBoMcTBa 3aTuneHa. B gpyryto npobupky HanmeatoT 2—3 ml 6pomMHON BOAbI.
B nepBown npobupke TpybKy C razonpoBOAOM OMyCcKarT Ha AHO NPobupkn ¢ BpoMHOM BOLOM U
Habno[atoT, Kak OHa pearnpyeT C BblAENAILWMMCS ra3oMm.

MNpu nponyckaHuu rasa 4epes GpomHyto Bogy oHa obecuseynsaetca: H,C=CH, + Br, —
CH_Br— CH_Br. B xoae peakuuu aTuneH okucnsietcs 6poMHoii BOOO 3a CHET ABOMHOMN CBA3N.

OnwiT 3. CBOMCTBa 3TUNEHa. B TpeTbio Npobupky Hanute 2—-3 ml pacteopa KMnO, ¢ cep-
HOW KWCNOTOW. DTUMEH nponyckatoT Yepesd pacteop KMnO,.

Pacteop KMnO, obecueunsaetcs nog AencTeremM rasa. B xone peakuum (B kucnov cpeae)
3TUNEH OKUCNSAETCA:

5C,H,+12KMnO,+18H,S0,—10C0,+6K,SO,+12MnSO,+28H,0

Q Kak SKCNepnmMeHTarnbHO OTIIUYUTDb 3ITUJNIEH OT aTaHa? )

1. CpaBHUTE peakumto ankaHoB 1 ankeHoB ¢ 6poMHOM Bogon. MoXHO nn oTnu-
YNTb 3TaH OT STUIIEHA C MOMOLLLIO BPOMHON BOAbI?

2. O6bsacHUTE sBNEeHUs, HabnogaemMble Npu NPON3BOLACTBE 3TUSEHA.

3. MogroTtoBbTe TBOPYECKYO paboTy O 3HAYEHUM ITUNEHA.
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TEMA 10. ATKAQUEHbI. TOMOJIOTMYECKUW PAL.
W30OMEPUA. HAUMEHOBAHUE

U3yyaemble noHATUSA:

* 06waga opmyna; * N30MepUS;
* TOMONOTNYECKUN PSa; * HanmMeHoBaHue.

YrneBo4opoabl 9TUMNEHOBOMO psiia UMeT OfHY ABOMHYIO CBA3b, a AWEHbl — ABe OBOWHbIE
cessn. Hanpumep: nponax C,H, umeet 8 atomoB BofopoAa, a COOTBETCTBYOLLMIA NponagneH
C3H4 nmeet 4 atoma Bogopoaa.
AnkagueHbl genaTcs Ha 3 Tuna:
1. [lneHbl ¢ OBOVHLIMM CBA3SIMU Yy COCEQHMX aTOMOB yrrepoga HasblBalTCA anneHamu
nnu kymyrneHamm. OHM HecTabunbHbl 1 NIErko NeperpynnMpoBLIBAOTCA B ankuHbl. [lepBbiM ®
npeacrasuTenem sensetca nponagueH CH,=C=CH,,. 7%
2. [IneHbl ¢ 6onee Yem 0gHOWM NPOCTON CBA3BI MeXAY UX OBONHBbIMU CBA3AMMN HA3bIBAKTCS
nsonuposaHHbiMu aneHamu: H,C= CH — CH,— CH,— CH = CH, .
3. [uneHbl, OBOWHbIE CBA3M KOTOPbIX Haxogsatcs B 1-m, 3-m nonoxeHun (C=C-C=C),

Ha3bIBAlOTCA [OBYXCBA3HbIMU (COMPSKEHHBbIMW) OUeHaMW, pasfeneHHbIMM OOHOW MPOCTON Ql
cBsAsblo. McxogHbim npeactasutenem sensercd H,C=CH - CH = CH, 6yraguex-1,3.
( )
O6Lwas dopmyna anka-
AveHos C H, ..
Ons ankagueHoB

XapaKkTepHa  CTpyKTypHas,
MPOCTPaHCTBEHHAs LUUC- M
TpaHc-u3oMepusaums  yrne-
POOHOMO  CKeneTa;  cylle- S
CTBYET MEXKraccoBasi U30-
mMepus: ankagueHbl M3oMep-

Hbl alilKuHaM.
G 5 5 /
H_SPSP H

\ézé/ sp® sp’

/ 3 4.

H C=C\
H™ H
H H
WYY OQ - %
/ / S
" OO AA %\—-
H

OnekmpotiHoe obi1ako KoHbrozuposaHHas cucmema
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Momonoru ankagmneHoB n X HOMeHKnaTtypa

MockonbKy B hopMyre ankagueHa ABe OBOVHbIE CBSA3W, FTOMOSOMMYECKNN psg HauYMHaETCH
C COeaVHEeHnsa ¢ TpeMsi aTomamu yrnepoga. HassaHve AneHOBbIX yrneBogOpPOAOB MO cuUcTe-
MaTU4YecKon HoMeHknaType obpasyetca nyTém gobasneHus cyddurkca «aneH» BMecTo ByKkBbl
«H» B KOHLIEe Ha3BaHWA NpeaerbHbIX YINeBoO4OPOA0B U yKazaHUsA aTOMOB yriepoaa, yaepxusa-
HOLLMX OBOMHYIO CBSA3b.

Mpwn Ha3BaHUM yrNeBogOPOAOB ANEHOBOMO paaa:

1. B kayecTBe OCHOBHOM Lienu BbIOMpaeTcsa camas AnMHHas Lenb, cogepxallas obe aBou-
Hble CBA3MW.

2. [1BOMHbIE CBA3N aTOMOB YIriepona B OCHOBHOM LieMNn HYMEPYHTCS CO CTOPOHBI, rae brnvxke
OBOWHbIE CBA3MN.

3. MNMocne 0603HaYeHNsA NONOXEHUS pagnKanoB YMTaeTcs Ha3BaHWe BeLLecTBa.

Hanpuwmep:

H,C=CH—CH=CH, 6yragnen-1,3

3pecb OH HasbiBaeTca ByTagmMeHoM, NOTOMY YTO y Hero 4 atoma yrnepoaa, 1 n 3, notomy

YTO [ABOWHbIE CBA3M MAYT nocrne 1-ro n 3-ro atoMoB yrnepoaa:

HC = (|:_C H=CHz 2-meTunbyTagueH-1,3
CHs3
30echb ABOWHbIE CBA3M PACMonoXeHbl OANHAKOBO C 06enX CTOPOH, NO3TOMY BO3HUKAET BO-
MPOC C Kakov CTOPOHbI HyMepoBaTb. B Takom crnyyae Hymepaums Npov3BOAUTCS C TOW CTOPO-
Hbl, rge onvxe pagukan.

dopmyna HaumeHoBaHue

dMmnupuyeckas CTpyKTypHas MexayHapoaHoe

CH, H,C=C=CH, MponaaveH

C,H, H,C=C=CH—CH; BytaguneH — 1,2

C,H, H,C=CH—CH=CH, BytagueH — 1,3

C.H, H,C=C=CH—CH,—CH3; MeHuTagmeH — 1,2

C,H, H,C=CH—CH=CH—CH;4 MeHtagneH — 1,3

C.H, H,C=CH—CH,—CH=CH, MeHTagueH — 1,4

H,C=C—-CH=CH
C5H8 2 [ 2 2—meTunbyTtagueH — 1,3
CHj
CH,—=CH—CH—CH,—CH=CH,
CH, [ 3-meTunrekcagueH — 1,5
CHj
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U3omepusa. [1na ankagneHoB XapakTepHbl U3OMEPUM LIEMU U NMOSNOXEHMS.
U3omepus uenw. NeHtaguner-1,2 C.H, nmeet cneaytoLiye nsomepbi:

CH,=CH-CH,-CH=CH, neHTagunen-1,4,
CH,=CH-CH =CH-CH, neHTaguex-1,3;
CH,=C=CH -CH,-CH, neHTaguneH-1,2;
CH,=C(CH,)-CH =CH,  2-metunbytaauen-1,3;
CH,=C=C(CH,) —-CH, 3-meTunbytagmeH-1,2.

MpocTpaHCTBEHHas LMC- U TpaHC- M30Mepusl, Hanpumep:

— H —
H,C CH\C_C/C 5 H,C CH\C_C/H
H/ .\H H/, CH,
yuc-neHmaoueH-1,3 mpaHc-neHmaduex-1,3

MexknaccoBas nsomepusi. AnkagneHol U30MEpHbI ankuHaMm, Hanpumep, byTagneH nso-
mMep OyTUHY:

CH,=CH-CH=CH, CH,-C =C-CH,
6ymadueH-1,2 6ymuH-2

3apaHus

1. Hapucyiite cTpyKTypHble hopMyrnbl M30MepoB yrnesoaopondos coctasa C H..
2. Onpegenute TMn rMbpuansauun yrnepoga B oytagmneHe-1,2.
3. BoamoxHa nu umc- n TpaHc-usomepust bytagueHa-1,3? NoscHUTe CBON OTBET.
4. CchopmynupyunTte umc- n TpaHc-msomepuio ankagmeHa CH, .
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TEMA 11. NONTYYEHUE, CBOUCTBA U
NMPUMEHEHWUE ANKAQUEHOB

N3yyaemMble NMOHATUSA:
* CBOWCTBA; * Mosny4eHue; * NMPUMEHeHMe.

dusnyeckne ceBomcTBa. [epBble ABa NpeAcTaBUTeNs ankaaneHoB — 6ecLBETHbIE rasbl C
XapakTepHbIM 3anaxom. AnkagaueHbl, coaepXaluue o ceMHaauaTy aToMOB yrrepoaa B Lenu,
ABMAOTCA XNAKOCTAMU. PU3NYecKne CBOMCTBA AMEHOBbIX YrNeBOAOPOAOB M3MEHSIIOTCS B TOM
Xe nopsiaKe, YTO U FOMOMOrMYECcKNe pPsifbl HACBILLEHHbIX M HEHACBILLIEHHbIX YINEBOAOPOAOB.

Mony4yeHue:
1. C. B. Jlebenes cuHTe3anposan 6ytagneH-1,3 n3 aTurnoBoro cnupTta npu BbICOKON TeMnepa-

Type B NPpUCYTCTBUM KaTann3atopa:
kam, t°C,

2CH3CH,OH ————— » CH,=CH—CH=CH, + H, + 2H,0
2. BytagneHn-1,3 nonyyatoT AernapupoBaHNeEM ankaHoB B MPOMBILLNIEHHOCTM NPY BbICOKON
Temnepartype 1 B NPUCYTCTBMU KaTanusatopa.

CH;— CH,— CHy— CH;—» H,C=CH—CH=CH, + 2H,

OcHoBHasi 0bnactb NPUMeHeHUs! ankagmeHoB — CUHTE3 Kaydyka. [JUBUHWIM U M30MNpPeH no-
NMMEpPU3YIOTCS U COMONMUMEPU3YIOTCS C APYTMMU HEHACHILLEHHBIMIU coeanHeHsIMK ¢ o6paso-
BaHMEM Kay4yKOB:

CH,=CH-CH=CH, —nonnbyTaaneH
Bytaguen-1,3
OcHoBHasa obnactb npuMeHe-

- = HUS ankaaueHoB — CUHTE3 Kay4yka.
CH,=C—-CH=CH,—nonuusonpex A yqy

| Ans ankagMeHoB XapakTepHbl

CH3 peakumnn npucoegunHeHnAa n OKUC-

2-metunbyTaamen-1,3 neHus.

CH2=CIJ—CH=CH2 —XITOPMNPEHOBbLIN KayyyK
Cl
2-xnopbyTtagueH-1,3

XuMnuyeckue cBoMcTBa. AnKagueHbl, Kak U ankeHbl, obecLBevmBaloT GpoOMHY0 BOOY U
NPUCOEAMHAIOT ranioreHoBoA0POAbI.

Y |

CH,=CH—CH=CH, + Br— Br——>CH,Br— CH=CH—CH,Br 1,4 - npucoeduHeHue

1,4-0ubpombymeH- 2

CH,=CH—CH=CH, + Br— Br—>CH,;Br— CHBr— CH=CH, 1,2 - npucoeduHeHue

| 3,4-0ubpombymen-1
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O6LLee ypaBHEHME peakUmm rOpeHUs arnkaamneHoB:

C,Hy,» + 1,5n-0,50,—>nCO, + n-1H,O

CHy + 40 —>3CO, + 2H,0

BaxHenwen ocobeHHOCTbIO ankaaneHoB ABNAETCA UX CNOCOOHOCTb K Nonnmepusaumm, Ko-
TOopas UCMOonb3yeTcsa ANA NONyYeHNa CUHTETUYECKOTrO Kay4dyKa.

Monnmepusaumsa 1,3-AMeHOB MOXET npoTtekaTb no 1,4-NpUcoeanHEeHno UM CMeLlaHHOMY
1,2- n 1,4-npucoegunHeHnio. HanpaeneHne npucoeguHeHNs 3aBUCUT OT YCNOBUN peakunn. by-
TagWeHOBbIN Kay4yk (monubytagueH) nony4aroT Npy HenpepbIiBHOW nonumepusaumm dytagu-
eHa-1,3 B Buae gobaekm 1,4-npucoegnHenus. BoibpaHHoe 1,4-npucoeguHeHne npoucxoguT
npwv UCMosib30BaHMM METaNNO0OPraHNYeCcKUx Katanmsatopos (Hanpumep, bytunnutnin C4Hgli,
KOTOPbI HE TOSbKO MHULMUPYET NONMMepu3aunto, HO U onpegenéHHbiM obpasoM nNpocTpaH-
CTBEHHO KOOPAUHUPYET NPUCOEOUHEHHbIE MOSEKYIbI AMeHA):

NCH,=CH-CH=CH , ***> (~CH,—CH=CH-CH ,-)n

B ynpolieHHOM Buge peakumo nonumepusaumm dytagmeHa-1,3 no cxeme npucoeanHeHns
1,4 MOXHO Bblpa3nTb CreayoLmnmM oopasom:

H H
% ~ —C—C H
H c=C - s H/ N -~
H H H Hln

H\ /CHZ—
/CZC\
_CHz H

ByaHo, 4TO NOMyYEHHbIN NONMMEP XapaKTepPU3yeTcs TpaHCKOHdUrypaumen arnemMmeHTapHoN
a4enkn nonumepa. OgHako npakTudeckn Hambonee LeHHble NPOAYKTbl MNOMyYvatoTcs nNpu cTe-
peoperynsipHon (gpyrmmmu cnosamu, NPOCTPaHCTBEHHO YNOPSAOYEHHOW) NonMMepu3auun am-
€HOBbIX YrneBogoponoB no cxeme 1,4-npucoegmHeHuns ¢ obpasoBaHneM LiMC-KOHUrypaumm
nonuMepHon uenu. Hanpumep, umMc-nonmbytagneH:

He B P
N
_CH2 CHZ_

MpucoeguHeHne (rMopMpoBaHNE) BOAOPOAA B MOSIbHOM COOTHOLWEHUN 1:2 NpnBOaguT K 06-
pa30BaHWI0 COOTBETCTBYHOLLErO ankaHa:

CH,=CH-CH=CH,+2H,+CH,—CH,~CH,—CH,

bymadueH-1,3 6ymaH
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(i)

YrneBogopoabl ¢ AByMsl U 6onee ABOVMHbLIMU CBA3SIMU B MOJEKYIIE — TEPMEHbI — LUMPOKO
pacnpocTpaHeHbl B paCTUTENbHbIX OpraHM3max 1 4acTo MMEKOT NMPUSATHBLIA 3anax. TeprneHoBble
coeaMHEHNS UCMOMb3YTCS B NPOM3BOACTBE NapdoMepPHO-apoMaTUYECKUX OTAYLUEK, a TaKkKe
B MeguuUnHe. 3-KapOoTWH, KOTOPbI B OpraHn3mMe NpeBpaLlaeTcs B BUTAMUH A, 0O4eHb BaXKeH Ans
YyenoBeKa, OH COAEPXKNUTCH B KpaCHbIX M XXENTbIX nriogax. KpacHbi LUBET B-kapoTuHa CBsI3aH C
OJTMHHON Lernbio CONPSKeHHbIX OBOMHbIX CBA3EMN.

1. Hanuwwute cTpykTypHble dopmMynbl ByTagneHa-1,2; neHTagueHa-1,3; 2-metunbyta-
anena-1,3.

2. Hanuwwute ypaBHeHue peakuuun nonyyenuns dytaguena-1,3 no metoay C.B. Jlebenesa.

3. Hannwute cTpykTypHyto popmyny neHTagneHa-1,2 u ypaBHEHWEe peakumm Mexay
3TUM ankagneHom n 6pomMom.

4. HannwunTe ypaBHEHNE peakunmn ropeHust nponagueHa.
5. HasoBuTe cnegytollee BeLLECTBO MO CUCTEMaTUYECKON HOMEHKIaType:
CH3—CH—CH=C—CH=CH,
CHy  CHy

6. /3 kakon macchbl (g) H-OyTaHa MOXHO nony4nTb 29,7 g ankagmeHa npu BbICOKOW TEMMe-
paType u B npucyTcTBuY Katanusatopa Al,O,?

7. Kakyto maccy 6ytagmeHa-1,3 MOXHO MOnyYnTb, MCnonb3ys 60 NPOLEHTHBbIN pacTBop
atunosoro cnupta (p=0,8 g/ml) o6bémom 600 ml?
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TEMA 12. KAYYYK. PE3UHA

N3yyaemble noHATUSA:
* NMPUPOZHbIV Kayuyyk; * CUHTETUYECKUIA KayuyK; * pesuHa.

Kayuyk 6bin n3secteH B CeBepHoO AMEPUKE B KOHLLE
XV Beka. B To Bpemsi nHAenubl ncnonb3oBanv ero ans
N3roToBneHus obyeu, ObHOLNXCA NPEOMETOB M NOCYAbI.

Kay4yykn — npogykTbl nomnu-
Mepu3auum [OMEHOBbIX YrNeBo-

AOpOAOB.

OHun nony4anu Kayqylf N3 MITEYHOrO CoKa pacTeHus re- BynkaHusauusi — npoLecc

Bed, N Ha3blBalln «Crie3aMun gepeBar». HarpeBaHWsl Kaydyka C cepon B
©e3Bo3ayLLUHON cpeae.

Kay4yyk (Ha a3bike Tynu-ryapuHu «kau» osHayaer PesnHa npepfcrasnsieT cobon

BbICOKO3/1aCTUYHBbIN noJsimvep,
I'IOJ'Iy‘-IﬁGMbIVI B pesyribrare nosrun-
Mepusaunmn Kaydyka.

«OepeBoy, a «uchuy — «Teyb, NnakaTby») — anacTny-
HbI MaTepuvar, UCnosnb3yemMblili B MPOM3BOACTBE pe3n-
Hbl N PE3MHOTEXHMYECKUX n3nenui. Kayyykm — ato Ha-
TypasnbHbl€ UNN CUHTETUYECKNE MaTepuarbl, XapakTe-
pU3YoLLMECs 3NaCTUYHOCTbIO, BOAOCTOMKOCTBIO M 3NEeKTPOU30NALNOHHBIMU CBOMCTBAMM.

HaTypanbHbIn Kay4yk nomy4atoT U3 MOMOYHO-6enowm XnakocTu, Ha3biBaeMOW NaTekcoM, Ko-
TOopas npeacTaBnsieT Cob0n MIEYHbIN COK pacTeHus reeess. OCHOBHbIM KOMMOHEHTOM Kay4vyka
ansietca nonunaonpeH (91-96%). HatypanbHbIi Kaydyk COAEPXKUTCSA B PasfnyHbIX pacTeHun-
AX, He 0bpa3ylLnX OTAENbHOrO CEMENCTBA pacTeHuin. B 3aBMCUMMOCTU OT CKOMMBLLEWCS B
KOpHe 1 cTebrne TkaHu kaydyk NoapasfaensoT Ha:

— NapeHxXnmMaTo3Hble,

— Pe3nHoBbIE.

CyTb BynKaHun3aLuunn 3aknio4vaeTcqa B CLUMBAHNN MaKpOMOIeKyn Kayvyyka MOCTUKaMn n3 ato-
MOB Cepbl B OBOWNHbLIE CBA3N:

|
CH CH CH S CH
~ A ~ A N ~ A
/C=C\ /C=C\ /C—C\ /C=C
_CH2 CHz_CHz CHZ_ _CH2 |S CHZ_CHZ CHZ_
t
CH, H CH, g TNST2 CH s 4 CH, H
~ ~ ~ ~ c—cC C=C
PN PN xS
—CH; CH,—CH; CH,— O F CHTOR, oh

BynkaHusmpoBaHHbIV Kayyyk MeeT pa3BeTBNEHHYIO CeTYaTyIo CTPYKTYpy, brniarogaps yemy
MO CPaBHEHWIO C HEBYNKaHW3MPOBAHHbLIM Kay4ykoM obnagaeT MeHblUen 3NnacTUYHOCTbIO, HO
Bonee BbICOKOW MPOYHOCTLIO.

B npombiwneHHbIx MacwTabax CUHTETUYECKUIA KayyyK BnepBble 6bin nonyyeH B 1931 rogy
no metoay pycckoro yyéHoro C.B. Jlebegesa. B 1932 rogy BnepBble B Mupe 13 AnBUHUNA ObINo
norny4eHo 260 KnnorpaMmMoB CUHTETUYECKOrO Kayyyka. Kay4vyk 6bin cuHTesmpoBaH B lepmaHum
B 1936—1937 rogax, a B CLLUA B 1942 rogy. Nony4yeHHbIn kKayvyk npegcraenan cobon bytague-
HOBBbIN Kay4yK C HECTabUNbHOW CTPYKTYPOR, U XOTS OH Bbin HENpoHULaeM A5 BOAbl U ra3a, OH
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ObINn MeHee anacTUYHbIM, YeM HaTyparnbHbIA Kayyyk. CUHTETUYECKNn ByTaaneHOBbIN Kayyyk C

NMHENHOW CTepeoperynsipHoON CTPYKTYPON Ha3biBAETCA OUBUHUITOM.
B 1950 rogy Gbinu nony4veHbl METanIoOpraHNYeckne KatanusaTopbl — CONU TUTaHa, an-
KMNNPOU3BOAHLIE antoMUHKS C JoBaBNEHNEM LIMPKOHNUS U OpYrX

_CHZ\ 7~ CH,— BeLlecTB. TakuM e 06pasom nomnyyatT CUHTETUYECKUE M3oMpe-
/C:C\ HOBblE 1 XJIOPOMPEHOBbLIE Kay4Yykn CO CTEPEeOpErynspHOI CTPyK-
H CH, N TYpOIA:
—CH
2\ B /H
NCH,=C-CH=CH, —> _e=c__
Cl cl QHz_ n
X/10pOrnpeH XJ10pOripeHos8blu
Kayqyk

Kay4yku, nony4yeHHble n3 bytagneHa u nsonpeHa, UCnonb3yrTcs 4518 MPOU3BOACTBA LUMH,
Pa3nNNYHbIX PE3VHOTEXHUYECKMX M3Jenuin, obyBu, BbITOBbIX, NMULWEBbLIX N MEAULUHCKUX U3ae-
nni. XNoponpeHoBbIN KayyyK OTNIMYaeTCsl roproYecTbio, Macno- 1 6eH3MHOCTONKOCTbIO, CTOM-
KOCTbIO K KMcnotam u wenoyam. LnaHrm, ynnotHeHus, peamHoTkaHu, obonovkun kabernen naro-
TaBMNMBalOTCH M3 XIOPONPEHOBOIO Kay4yka.

CTpyKTypa HeBYNKaHU3NPOBAHHOIO (a) 1 BYNIKaHN3MPOBaHHOrO (6) kKayyyka.

CyliecTByeT Takke MeTof COononmmepusauum, npu KOTOPoOM Ans NonyyYeHnst kayvykoB Uc-
nonb3yeTcs He OAWH, a ABa pa3HbIX MOHOMepa. Hanpumep, 6yTaaneH-CTUPOrbHBIA Kay4yk no-
nyyarT cononumepusauuer GytagneHa co CTUPONoM:

CH=CH,

nCH,=CH-CH=CH,+ n — > (-CH,-CH=CH-CH,- H—CHZ—)
n

bymadueH cmupon bymadueH-cmuposiosbll Kay4dyK
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N3MeHaa COOTHOLLIEHNE MOHOMEPOB, MOXHO MOSlyYaTb Kayyyku C pasHbiMUM CBOMCTBaMM.
B HacTosLee Bpemsa Npon3BOACTBO CUHTETUYECKOrO Kayvyka npeBbillaeT NponM3BoACTBO HaTY-
panbHOro Kay4vyka. Kay4yyku B OCHOBHOM MCMOSb3YOTCHA B MPOM3BOACTBE PE3MHOTEXHNYECKNX
n3genun, WnH, obyBu 1 ANEKTPOU3ONALMMN.

Pe3nHa, Kak ynoMMHanochb Bbille, SIBASETCA BbICOKOANACTUYHLIM NONMMepoM. Ero cTpyk-
Typa COCTOMT M3 BEecrnopsiAO4HO pPaCMOSIOKEHHbLIX OAVHHBIX YrAepoaHbIX uenen. Takue
LenoYkn coeguHeHbl Apyr C APYroM C MOMOLLb0 aTOMOB cepbl. YrnepoaHble Lenn obbi4MHO
HaXOAsATCA B CKPYYEHHOM MOSMOXEHUN, HO KOrda Kay4dyK pacTsarMBaeTcs, YrnepogHble uenm
CHOBA CKpPYYeHbl.

Mo cTpyKType pesnHa SenuTca Ha MOHOMUTHYIO U NOPUCTYD. Henopuctas — MoHonUTUYe-
CKasi pe3nHa Npou3BOANTCS Ha OCHOBe ByTagMeHOBOro kayyyka. XapakTepusyeTcsi BbICOKUM
COMpPOTMBEHMEM TPeHU. CPOK HOCKM PE3MHOBbLIX NOAOLIB B 2—3 pa3a 6onblue, YeM Y KOXa-
HbIX. [IPOYHOCTb pe3nHbl Ha paspblB MEHbLLE, YeM Y HaTypanbHOM KOXN, HO €€ 3NacTUYHOCTb
B HECKOSNbKO pa3 Bbllle, YeM Yy HaTypanbHOW KOXW. Pe3nHa He pacTBopsieTcs B BOAE U He
HabyxaeT B HeW. [10 MOPO30CTOMKOCTU M TENNOOTAAYE pe3nHa yCTynaeT KoXe, YTO CHMXaeT
TennosawmTHble cBovcTBa 0ByBW, He npornyckaeT Bo3ayx U nap. MOHONUTHbIE Kayyyku uc-
Nosnb3ylTCA B Ka4eCTBE NOAOLLB 1 NNaTdopM BECEHHE-OCEHHEN 1 3UMHEN 00YyBMW.

( )

OnbIT. VI3ydeHne BMAOB 1 CBOWCTB Kay4yka.

O6opyaoBaHue: NpodMpPKK, 3aXKNM, NNHENKA.

PeaktuBbl: 6pomHas Boga, KMnO,, 6eH3on, obpasubl HaTypanbHOrO M CUHTETUYECKOIO
Kay4yka.

1. 3HaKOMCTBO ¢ o6pa3uamm Kayuyka

ByTtagveHoBbIn kKayyyk npeactaBnsieT cobomn anacTUYHY0 Maccy XENTO-KOPUYHEBOTO LiBe-
Ta co cnabbimM 3anaxoM. MI3onpeHOoBLIN Kayvyk NpeacTaBnser cobon aracTUYHyo Maccy TeM-
HO-ceporo LBeTa 6e3 xapakTepHOro 3anaxa.

XnoponpeH nNpeacTaBnseT cobom aracTUYHY CBETO-XEMNTYHO Maccy.

ByTagmeH-cTMponbHbIN Kayyyk — anacTUYHbINA, CBETNO-KOPUYHEBOTO LIBETA C KpAaCHOBATbIM
OTTEHKOM, MMeEeT NErkMin 3anax ctupona.

2. CpaBHeHMe aNacTUYHOCTU pe3nHbl U Kay4vyKa

PacTtsiHuTe Ha oanHaKoBYIO ANUHY Kayyyk U pe3vHy. CpaBHUTE, KaKoW U3 HUX fnerye v Ha-
CKONbKO pacTArMBaeTcs.

3. CpaBHeHMe pacTBOPUMMOCTM Kayuyka U pe3nHbl B OpraHN4YeCKuUX pacTBOpUTensax

Hanente 6eH3nH B 2 npobupkun. K 6eH3nHy B npobupke 1 gobaBnTb TOHKO Hape3aHHbIN
Kay4yk, a K 0eH31Hy B Npobupke 2 — pe3nHy. HabntogaTtb U cpaBHMBATL paCTBOPEHME Kay4dyka
N pe3unHbl B 6EH3MHE.

- J

|

1. Cyntaete nn Bbl, YTO LUC- N TPAHCU3OMEPbLI KayvyKa pasnm4yaroTcs no ceoum usu-
KO-MeXaHU4eCKnm CBONCTBaM?

2. KakoBa uenb BynkaHu3aumm kayvyka?

3. B yuem cyTb npouecca ByrnkaHusaumm? Kak cepa BNMAET HA CBOMWCTBA Kayyyka?

4. Kakvne CBOMCTBA Pe3nHbl OTINYAKOT €€ OT Kay4dyka?

—
L]
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TEMA 13. AIKUHbI. TOMOJIOTUYECKUN PAN.
W3OMEPUA. HOMEHKJTATYPA

N3yyaemMble NOHATUA:
» obwas popmyna;
* FOMOSIOrNMYECKUI PSAA;

* N30Mepus;
* HaMMeHoBaHMe.

AnKuHbl — OTO HeHachblWeHHble YrneBogopoabl,
B MONEKyne KOTOPbIX MWMEKTCA TPOWMHbIE CBSI3W. ANKNHBI npeacTasnsioT
AnknHbl nmetoT obuwyto dopmyny C H, . 1 1X nepsbin coBoii HeHaCbILLEHHbIe

npegcraBuTens — aueTuneH _Csz- ATKUHbI Takxe
Ha3bIBalOT yrneBogopogamMu aLeTuneHoBoro psaa.

yrnesogopoabl € oAvHapHOM
TPONHOM CBA3bIO Mexay
atomMamu  yrnepoga B UX

oo monekynax. O6was cdopmyna
o —I— M ' o ankuHos C H, ..

ATOMBI yrnepona, CBsi3aHHble TPONHON CBSA3bI0, HAaXo-

aarcsa B sp-rmbpugHoM coctosiHun. B npouecce rmbpuansauum obpasyoTcs ogHa s- U ogHa

p-opGuTanbHas cMecb 1 Be O[MHAKOBbIE rTMOPUAHbIE OpOUTany.
sp-rimbpuaHble opbuTtany pacnonoxeHbl nog yrnom 180° Apyr Kk Apyry U nexar B NMHUIO.

ATOM yrnepoga B sp-rubpnaHomM cocToaHUM oBpasyeT ABe S-CBHA3W M ABe p-CBSA3M, pacnorno-
XEeHHble B ABYX MepneHAnKYnsipHbIX NAOCKOCTAX. TporHasa cBsA3b nNpeactaBnser cobon Kom-

OMHauM OOHOM S- U OBYyX P-CBSA3EW,
AnnHa ceaau TpeyronbHuka 0,0120 nm.
MpocTenwmm yrneBogopoaoM, coaep-
Xawmm  TpyU CBA3U Mexgy aTtoMamu
yrnepoga, ABnsieTcs auetuneH (3TWH).
Fomonoramun aueTuneHa aBNATCS an-

KWHbI, KOTOpbIE HapsAy C aLeTUIEHOM Takke Ha3blBatoT YreBogopoaMu.
HomeHknaTypa. Npn Has3BaHUKM yrneBooOPOLOB aUeTUEHOBOro paaa no paunoHanbHom
HOMeEHKNaType K Ha3BaHuIo pagukana gobasnseTcs crioBo aueTuneH.

HC=CH H HoH H n
HC=C-CH,cH, H {—H H-C—CEC=CHH  H—CfC=CHC—H
H,C—C=C—-CH, H H H H H
HC=C- (CH Z)HH memurnayemurieH amurnauemurieH aUMemUﬂaL(emUﬂeH

Mo cuctemarunyeckom HOMeEHKNaTtype Ha3BaHue alikMHOB MpouncxoauT OT Ha3BaHWA COOTBET-
CTBYHOLLKMX NpeaenbHbIX yrnesoopoaoB M BMECTO -aH UCNOJb3yeTCA Cy(*)(*)I/IKC -WH. Y ankvHoB

TPOViHasi CBA3b HAXOAUTCS B OCHOBHOW LiENW, U HyMepaLumsa HaYMHAETCHA CO CTOPOHBbI, BrivkanLuen

K TPOWHOW CBA3MN.
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1 2 3 4 5 1 2 3 4 5 1 2 3 4

HC=C—CHy—CH,—CH3; CH3-C=C—CHy-CH3 HC=C—CH—CHj;
Chy
neHmuH-1 MeHmMuUH-2 3-memunbymuHr-1
dPopmyna HanmeHoBaHue
3::::::- CTpyKTypHas PaunoHanbHoe MexayHapogHoe

CH, HC=CH AueTtuneH OTUH
C,H, HC=C—CHs; MeTunaueTuneH MponuH
C,H, H3C—C=C—CHjs OumeTtunnauetunen ByTuH-2
C.H, HC=C—CH,—CH,—CHj; MponunaueTtunex MeHTUH-1
CH,, HC=C— CH;—CH;— CH;—CHgs | Bytunauetunen FeKcuH-1

N3omepus. B yrneBogopogax aueTuneHoBoro psga HabnogaeTcs nsomepust 3a CHET pas-
BETBINEHMS LEMMW U MONOXEHUS TPONHOM CBA3W. Hanpumep, Mbl MOXXeM HanucaTb ABa ankuHa
obuiei dopmynon C,H..

HC=C—CH,-CHs; CH;—C=C-CH3;

6ymeH-1 bymeH-2

MockonbKy ankuHbl 1 ankagueHbl MMET OAuHaKoByko obuyto dopmyny, To ectb C H,

OHU ABNAKOTCA MEXKNacCoOBbIMN N30OMepPaMn. Mbl MmOXXeM HabntogaTb 3Ty CUTyauuto, Ha4nHaa
C MOneKysn nponunHa n nponaguneHa.

H
H H
| N 7
H—C=C—C—H c=C=C CH3—C=C-CH3; CH,—=CH—CH=—CH,
| H "H
H
rpornuH rnponadueH 6ymuH-2 6ymadueH-1,3

1. OxapakTepusynTe TUMbl CBA3EN B MOSieKynax asikKMHOB.
2. O6bsaCHMTE, NOYEMY arnKuMHblI HE 00pa3yT NPOCTPAHCTBEHHbIX LIMC- U TPAHC-M30MEPOB.

3. Hanuwute cTpykTypHble hopMyrbl NATA U30MepoB yrnesogopoaa coctasa CH,,
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TEMA 14. NONYYEHUE, CBOUCTBA,
NMPUMEHEHUE ANNIKUHOB

VlsyqaeM bleé NOHATUA:

= CBOWCTBA; * MONyYeHune; * PUMEHEHNE.

NMonyyeHune
1. AueTuneH nony4yaroT B NPOMbILWIITIEHHOCTU U naﬁopaTopvm rmaporn3om Kap6m:|.a
Kanbuus.

C
Ca <%|+2H20 —> HC=CH + Ca(OH),

B HacTosiLee BpeMs 3TOT METOA MCMOSb3YEeTCSA TONBbKO B TaGOPaTOPHbIX YCIIOBUSX.
2. AueTuneH MOXHO NOJSlyYMTb U HarpeBaHMEM MeTaHa Npu BbICOKOW Temmnepartype
(NpOoMBbILLSIEHHbIN CMOCcOo6):

2CH, —190" 5 HC=CH + 3H,

3. KpekuHr npupoaHoro rasa (MpoMbILlWNEeHHbIA MeToA):

1. ONEeKTPOKPEKMHI 3aKIoYaeTCsl B NPOMNyCKkaHMM MeTaHa Mexay ABYMsl MeTann4yecknmm
aneKkTpodamu Ha BbiCOKoW ckopocTu. Temnepatypa 1500—-1600 °C.

2. TepMOOKUCIIUTENbHbBIA KPEKUHT: METOA MCMONb3yeT YaCcTMYHOE OKMUCIIEHME METaHa 3a
CYET Tenna, BblAENSLWErocs Npu cropaHuu:

6CH, +40,5C,H,+ 8H,+3CO +CO,+3H,0

dusnyeckue ceoncrtea. ALeTuneH — ras nerdye
BO3QyXa M ManopacTBOpMM B BOAe, B YACTOM BUAE
noytn 6e3 3anaxa. C yBennyeHMeM OTHOCUTENbHOM
MOJTIEKYNAPHOM MacChbl anknHOB YBENUYMBAETCA U UX
Temneparypa KuneHus.

Xumunyeckue cBomcTBa. [1o0 cpaBHEHMIO C anke-
HaMW ankuHbl SBNAOTCS Gonee HeHachbIWEHHbIMU COeQUHEHNSIMU, NOSTOMY peakumnm npuco-
€OVHEeHUs1 C HUMK MOTyT MpoTeKkaTb B ABe CcTaguu. Ha nepBon ctagum MAeT NnpucoeanHeHne
K TPOMHOWN CBA3N C 0b6pasoBaHMEM OBOWHOW CBSA3M, @ Ha BTOPOW CTaguu — NPUCOEANHEHNE
K OBOMHOM CBs3W. Peakumm codeTaHusi ankuMHOB MpOTEKaloT MEASIEHHee, YeM ankeHoB. JTo
CBsi3aHO ¢ bornee KOMMAKTHbIM PacrnonoXXeHNeM p-3reKTPOHHOWN NITIOTHOCTU TPOMHOW CBSA3M MO
CPaBHEHUIO C ankeHamu, YTO MeHee BnaronpusTHO A4S B3aMMOAENCTBUA C STUMWN peareHTa-
Mu. [1Na ankMHOB Hanbonee xapakTepHbl peakumMm CoOYEeTaHUS U OKUCIEHUS!, NpoTeKatoLmne 3a
CYET paspblBa TPONHOW CBA3MN.

KayecTtBeHHasi peakuus Ha an-
KnHbI — 06ecLBeYBaHnE GpOMHON
BOAbl U pacTBOpa MepmaHraHarta
Kanus.

1. Peakumsa rugpataumun. M. I. KyuyepoB nony4mn yKCycHbli anbgerns B3aumogenctTasmemM
BOAb! C aLETUIIEHOM B MPUCYTCTBUU KaTanuaartopa:

Hg?* -0
HC=CH + H,0 _"9 , CHs—C<H

YKCYCHbIU arnb0eaud



2.14. NONYYEHWE, CBOMCTBA, MPUMEHEHWE AJIKMHOB @

2. H. 0. 3enuHckmin nony4dmn ©6eH30n NponyckaHnem aueTuiieHa Hah akTUMBMPOBAHHbIM
YyrMéM npu BbICOKON TemnepaTtype (Tpumepursaums al ;

3HC=CH Caktus

6eH3on

3. ANKvHbI TOpSAT, Kak U Bce yrnesogopoabl. B kayecTBe NpoaykToB ropeHust obpasyrotcs

BOAA W YITEeKUCbliA ras:
CnHzn2 + 1,5n-0,500——> nCO, + n-1H0

Cs3H4 + 400—>3CO, + 2H,0

CsHg + 70, — » 5CO, +4H,0

AInKWHBI NEerko OKUCIAKTCA PasfUYHbIMU OKUCIIUTENSMU, B YACTHOCTWU MepMaHraHaTtoMm
kanus. Npu 3ToOM pacTBOp NepmaHraHaTa Kanusi 06ecLBeYMBaETCS, YTO SBNSIETCA KA4YeCTBEH-
HOWM peakumen Ha KpaTHble CBsA3WM. Hanpumep, B HEMTparnbHOW MnNn criabowenovHon cpeae
aueTuneH obecuBevnBaeT BOAHbINM pacTBOp KMnO4.

3CH=CH +8 KMnO,> 3KOOC — COOK + 8MnO,| + 2KOH + 2H,
OKcarslam Karlus

OxucrnieHne B KUCION cpede 0ObIMHO NPUMBOAUT K TPOWMHOMY pPacLUEenneHnto ¢ obpa3oBaHMEM
KapbOHOBbLIX KMCIMOT. Hanprumep, Npu OKUCNEHUN NeHTEeHa-2 Nofy4yaeTcsi CMeCb 3TaHOBOW M MpPo-
NMaHoOBOW KUCIOTbI:

5CH,+6 KMnO, +9H,S0O, — 5CH,COOH+5CH,CH,COOH+ 6MnSO, + 3K,SO, +4H,0

MpoayKTamun NOMHOro OKUCIIEHNS arlKMHOB B KMUCIOPOoAEe SBMNSOTCSA YrNeKUCnbli ra3 1 Boaa,
Hanpumep:

2CH=CH+50,—4CO,+2H,0+Q
Mpn cxuraHnmn aueTuneHa B Kucriopoge temneparypa nogHmmaetca go 3000 °C. 31y peak-

LIMO NCNONb3YOT AN1A CBAPKU U PEe3KN MeTansoB.

NMpumeHeHue

AuUeTUneH Mcnomnb3yeTcsi B NPOMbILLIIEHHOM OPraHM4YecKOM CUHTE3e ANs NofyyYeHust Bu-
HUINXNopwuaa, akpUnoHUTPUNa 1 BUHUNALETUINEHA, UCXOAHbIX MaTepuanoB Aisi NPon3BoACTBa
00X NONMMEpPOB.



&

Il rnaga. YIJIEBOZOPO/bI

-

OKcnepuMeHT

1. MNony4yeHue aueTuneHa

B npobupky Hanente okono 1 ml Bogbl U Norpy3nTe B HEE Kycoyek kKapbuga kanbums
pa3MepoM CO CNNYEYHYH0 ronoBky. Mpobupky ObICTPO 3akporTe NPOOKOW 1 BbIAENUBLUNNA-
Csl ra3 nepeHecuTe B Apyryto Npoburpky, COAepXaLLlylo pacTBOp NepMaHraHata Kanus.

Yto Bbl 3ametnnun? O yemM CBMAOETENLCTBYET M3MEHEHNE OKpackm pactesopa? Hanu-
LINTEe ypaBHEHUS NPOBEAEHHbIX peakLnii.

2. 3HaKOMCTBO CO CBOMCTBaMM aueTusieHa

[lobaBbTe B NpobupKy 2—3 kannu BoAbl U OMYCTUTE KOHEL, ra300TBOAHOW TPyOKkM B
npobupky ¢ 5-8 kannamu 6pomMHON BoAbl. YTO Bbl 3ameTunn? Hanuwute ypaBHEHUS
peakummn aueTuneHa ¢ 6pomHon Bogon. Mo OKOHYaHUKU peakumn B ropribILLKO NPoBUpKM
NoOMeCcTUTE NOMNOCKY unbTpoBanbHOW Bymaru, CMOYeHHyto 6ecuBeTHbIM aMMUadHbIM
pacteopom CuCl. Yto cnyyaetca? HanmwuTe ypaBHEHNE peakumm.

lMocne obpasoBaHua aueTuneHa B Npobupky gobaBmTb 1 Kanmo CNMPTOBOrO pacTBoO-
pa cbeHondgTanenHa. Yto Bbl 3ameTnnn? NovyeMy NPOUCXOAUT 3TO N3MEHEHME?

1. Kakne peakumm xapakTtepHbl 41 anknHoB?
2. B 4eM cxoaCTBO XMMUYECKNX CBOWCTB aueTuneHa un atuneHa? Kakasa pasHuua?

3. lMpn B3aMmogencTenm aueTuneHa ¢ ropsynm KUCNbIM pacTBOPOM MepMaHraHarta Ka-
nus obpasyeTcs yrnekucnbli ras. Hanvwunte ypaBHeEHME 3TON peakLumu.

4. 3anuwinTe ypaBHEHWE peakuuu MOSTHOrO CropaHusi ankMHOB B KUCIOpoAe B O6LLeM
BUge.

5. Kak Bbl gymaete, noyemMy aueTuneH ropuT KONTSaWwUM nnaMeHeM Ha BO3ayxe B OTNuU-
yme OT dTaHa u aTuneHa?




2.15. APOMATUYECKWE YTNIEBOAOPO/bI. FTOMONOTUYECKIAW PAA. M3OMEPWA

TEMA 15. APOMATUYECKWUE YTNEBOJOPOADI.
TOMOJIOTMYECKHWU PAL. U3OMEPUA

U3yyaemMble NoHATUA:
» obwasa opmyna;
* TOMOJSIOrMYECKNN pAag;

* n3oMepus;
* HaMMeHoBaHue.

ApomaTtuyeckue yrneBoaopoabl — 3T0 COEANHEHNS,
B MOrieKyrie KOTopbIX MMeeTcs cneundmryeckas cea3aHHas
LMKIMyeckas rpynna atomos — 6eH30mnbHoe S4p0.

BeHson 6bin BolaeneH M. ®apageem B 1825 rogy us
CBETOBOM XWUAKOCTU, NCMOSb30BaBLLENCA B TO BpeMs Ans
YIIMYHOro ocBelleHus. lepBasi CTpykTypHasi copmyna
beHsona — C H, bbina npegnoxexa B 1865 rogy. A. Keky-
ne NpeanonoXxusn, 4to monekyna 6eH3ona onupaerca Ha
npaBuUnbHOE LLECTUYrorbHOE OCHOBaHWe, obpasoBaHHOEe
LIEeCTbI0 aToOMaMu yrrepoaa, CoequHeHHbIMU Mexay cobomn

Yyepeayrowmmmnca ogmHapHbIMU U OBONHBLIMU CBA3SAMMU:
CH

HT¢ \‘C‘H
HC . _cH

CornacHo aTton cTpykType GeH3on gormkeH obecuge-
YyMBaTb BOAHLIN pacTBOp NepMaHraHara kanusi 1 6poma, Ho
3TOro He npoucxoguT. MNMpoTuBopeyne MOXHO OOBLACHUTb
Hannymem ocoboro Tvna cBsi3M B Morekyne GeH3ona —

ApomaTtnyeckmne yrneBo-
Aopoabl (apeHbl) — 3TO Henpe-
JenbHble (HeHacbILWEHHbIE)
UMKNU4Yeckne yrnesogopoapl,
MOSEeKynbl  KOTOpbIX coaep-
XaT YyCTONYMBbIE LIMKNMYECKNE
rpynnbl aToMoB (OeH30sbHbIE
a[pa) C 3aMKHYTOW CUCTEMOM
COMNPSPKEHHbIX CBA3EMN.

Obuwas copmyna: CH, .
(n=6) cogepxawme 6eH30rb-
Hoe KomnbuoMm. bBeH3onbHoe
KOnbLIO npeactaBnser cobon
LUMKINNYECKYO rpynmny, COCTOsi-
LY M3 LWecTM aToMOoB Yrre-
poaa. KonbueobpasHoe cTpoe-
Hue Obino co3gaHo B 1865 rogy
®. A. Kekyne.

apomaTtumyeckoro konbLa. LLlecTb aTomoB yrrnepoaa o6pa3ytoT NiocKoe LWECTUYNIEHHOE KOMbLO
B COCTOSIHUM SP?-rnbpuam3aLmmn, B KOTOPOM Kaxablil aToM yrrepoaa obpasyeT Tpy nepBuYHble
0-CBSI3W: [1BE CBA3M C COCEAHVMMU aToMamu yrnepoga U ogHy CBsisb ¢ aToMoM Bogopoaa. Ba-
NEHTHbIe Yribl Mexay 3TUMWU TPEMS O-CBSA3SIMM paBHbI Mexxay coboi. Kaxxablin atom yrnepoaa
NMEET eLLle OANH HETMGPUAN30BaHHbI P-3M1EeKTPOH. TU LLECTb ANEKTPOHOB NaparnnenbHbl Apyr
ApYry, NneprneHanKynsipHbl NockoMy o-ckenety. [Npu ux B3aMMmogencTeumn obpasyeTtcs eanHoe
TI-9NEeKTPOHHOE 0bnako, KOTopoe M306paxaeTcs B BUOE OKPY)XHOCTM BHYTPU LLUECTUYNIEHHOIO
konbua. Hanbonbluas NNOTHOCTb P-3NIEKTPOHOB B 3TOW COMPSPKEHHOW CUCTEME BbilLE U HIKE
MAOCKOCTM O-CKeneta.

OnuHa cBasn C—C B 6eH30MbHOM KorbLie
coctaenget 0,139 nm, 4TO ABNSETCS Npome-
XYTOYHbIM MeXAy ANMHOM O4MHAPHON CBA3N B
ankaHax (0,154 nm) n onnHOM ABONHOWN CBA3N
B ankeHax (0,133 nm).

Ha Hanuuue conpsbkeHus B Morekyne
GeH3ona ykasbiBaeT CTpyKTypHasi doopmyna ¢
KPY>KKOM B LlEHTPE LLUECTUYroNbHMKA.




@ Il rnaBa. YI/IEBOAOPO/bI

HomeHknatypa 1 nsomepusi. HasBaHne «apomaTtuyeckmne yrneBoaopoabl» npovcxoauTt
OT TOro, YTO NepBble NPOM3BOAHbIE GEH30Ma MMEKT NPUATHLIN 3anax. VI3 HUX BbiOensioT apo-
MaTHoe HaTypanbHoe macro, 6anb3am, nagaH.

B 3aBMCUMMOCTM OT YMcna apomMaTUYECKUX KOMEL, pasnuyatoT ogHosAepHble Y MHOrosiaep-
Hble yrneBoaopoabi.

OpHosiiepHble apeHbl — 3To 6EH30MN U ero NPoV3BoAHbIE, NoNUsSAepHble — ANGEHUN, ON-
heHnnmeTaH, TpudeHnnmeTaH, HadTanuH, aHTpaueH u ap. fomonorn GeHsona obpasytoTcs
npu 3ameHe aTOMOB BoAopoaa B Morekyrne GeH3ona Ha pas3nuyHble pagukanbi.

||—| (|;H3 Clez—CHg
C C /C
HC% e HC% e HC‘J/ \‘C‘H
H(‘) UH HC‘) UH HC CH
- J N
New” New” “on
6eH3on memunbeH3orn amunbeH3orn

Ecnn atombl BOOOpOAa B MOIieKkyne OeH3ona 3ameHeHbl HECKOMNbKUMMU pagnkanamm, 1o
AnNsl Ha3BaHMA TakMX BELLECTB MO CUCTEMAaTUYECKOM HOMEHKIT1aTtype atoMbl yrnepoana B OCHOB-
HOWM Lenu HYMEPYIOT Ui KpaTKO 3anncbiBakdT OPTO-, META- U Napa-BblpaXXeHus.

e
CHs CH C
| 3
c & Hcﬁy on
H 6/ 2 C—CHs; HCG% 1\2(;|.|
5
3
HC 4 CH
5 3CH ‘ 5 3 % v
“ HC\ . /C—CH3 (IZ
CH e CHs
1,2-0umemusnbeH3orsn 1,3-0umemunbeHson 1,4-0umemurnbeH3os
(o-kcunon) (mM-kcuron) (r-kcurnon)

Mpu yoaneHun ogHoro atoma Bogopoaa n3 6eH3onbHOro sapa obpasyercst heHUNbHbIN
(C,H,~) paaukan, npv yaaneHun ogHoro atoma BOAOPOAA U3 METUIBLHOIO pafukana B Tosyo-
ne obpasyerca 6eH3unbHbIN (CH,CH,-) pagukan.

1. HazoBuWTE KpUTEPUM AapPOMATUYHOCTN OpPraHNYECKUX BELLECTB.

2. Kak krnaccuguumpyoT apoMaTtmyeckme yrinesogoponbl?
3. Kakue Bngbl nsaomepumn xapaktepHbl 4ns romornoros 6eHsona?
4. HapucynTe CTpyKTypHble n3oMepbl romoriora 6eH3ona ¢ 10 atomamu yrrepoga.

5. Onpegenute hopMyribl TakMX NpenapaToB, Kak acnMpuH, aMUOOMUPVH, aHamnbrvH.




2.16. MONIYYEHWE, CBOMCTBA U MPUMEHEHME APOMATUYECKIAX YTNIEBOAOPO/0B @

TEMA 16. NOJTYYEHUE, CBOUCTBA U NPUMEHEHUE
APOMATUYECKUX YTNEBOJOPO/0B

MN3yyaemMble NOHATUA:
* nony4veHue; * CBOWCTBA; * NPUMEHEHNE.

MonyyeHue. B nabopatopumn romonorn 6eH3ona nonyyatT CUHTE30M conen 6eH30MHOM
KUCNOTbI C TBEPAOW LLENMOYbIO U3 ranioreHNpon3BOAHbIX U ankunuposaHmem 6eHsona.

NMony4yeHne B NPOMbILLNIEHHOCTH

1. BeHson nony4alroT gervapupoBaHMeM LIMKIOrekcaHa B NMpUCYTCTBUM KaTanuaaTtopa nog

nencTBnem TemMneparypbl. Fomonoru 6eH3ona Takke MOryT ObITb nony4yeHbl 3TM MeTO40M:

CH \ CHs

CH, |
/ A / \ CH C
H,C CHy Kat © HC/ CH He NCH, " e o
et T as
H.C. CH, HC\ CH H,C. CHa HC e CH
\CHz/ New” e SNew”
UUKJ10eeKcaH 6eH3on MemursiyukrioeeKcaH maornyor

2. Korga aueTtuneH nponyckatT Yepe3 aKTMBMPOBAHHbIW Yrornb Npy BbICOKOW TemnepaType,
OH TpuMmepusyeTcsa ¢ obpasoBaHmem BeH3ona.

ScH 0 He”  cn
CH C,t
L |
CH HC
7 ~
HC// \CH/
auemurieH b6eH30n

®dusmnyeckne ceonctea. beHszon — becuBeTHas HepacTBOpUMas B BoAe XMAKOCTb C Xa-
pakTepHbIM 3anaxom. TemnepaTypa KUNeHNs OTHOCUTENbHO HU3Kad, NPy OXNaKAeHUU Nnerko
3aTBepaeBaeT v npespallaetca B 6enoe kpuctannuyeckoe Bellectso. C yBenmyeHnem oTHO-
CUTENBbHOW MOMEKYNSPHOM MacChbl apoMaTUYECKNX YrNeBOAOPOAOB YBENNYNBAETCA N UX TEM-
nepaTypa KuneHus.

Xumunyeckune cBoncTBa. beH3onbHoe 94p0 O4eHb CTabUITBHO 1 NPY HOPMATbHbIX YCITOBU-
AX He pearvpyeT ¢ Apyrumu Bewectsamu. Npu cosagaHmm onpegenéHHbIX YCroBuin OH BCTynaeT
B peakumn obmeHa.

1. BeH30MHbIN KaTanM3aTop BCTyMaeT B peakuuto obMeHa ¢ rarnoreHamu B MpUCYTCTBUMK

conu xnopwuaa xenesa (lll) n nog gencremem Temneparypebi.
FeCl,t
CgHg + Bro————>CgHsBr + HBr

2. HutpobeH3on obpasyetcsa npu B3aMmodencteum 6eH3ona ¢ a3oTHOW KUCIOTOW B Mpu-
CYTCTBMM KOHLIEHTPUPOBAHHOW CEPHOWN KNCNOThI (peakuunio NPOBOAST NPU HarpeBaHumn).

Hy,SO,, t
C6H6 + HN 03—>06H5N02 + HZO
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Fomornoru 6eHsona ferye BCTynatoT B peakummn 3aMeLLeHus.

N3-3a TOro, YTO ankurbHble paavkarbsl B GOKOBOW LIEM CMELLAIOT 3MEKTPOHHYO MIIOTHOCTL B
CTOpOHY GeH3ona, HapyLlaeTcs paBHOMEPHOE pacrnpeaeneHne aneKTPOHHbIX 00akoB B KOSbLE,
YBENUYMBAETCS 3MNEKTPOHHASA MMOTHOCTb Y aTOMOB YIMepoaa B NonoxeHusax 2, 4, 6, 1 B pesynsrate
CBsi3aHHbIEe C HUMW aTOMbl BOAOPOAA MOBLILLIAKTCA B BO3GYAMMOCTM U CTPEMSITCA K OOMEHY.

CHs CHs
& &
O.N c/ \C—N 0, O,N o \C— NO,
_H80s ‘ +3H,0
H H HC CH
\C/ ™~ o

|

memunbeH3orn 1-memun-2,4,6-mpuHumpobeH3ors

Grs CHs
C c
Ho~ > cH B G Br
‘ ‘ +3Br, — > ‘ ‘ + 3HBr
HC CH HC CH
\\\ /// \\\ ///
CH c
|
Br
memunbeH3orn 2,4,6-mpubpom-1-memunbeH3on

Peakuus okucneHus. beH3on o4yeHb YCTONYMB K OKUCNEHMIO. B oTnnyne ot Hero romonoru
6eH3ona nerye okucnsoTcs. [pn BO3AencTBUM Ha romonorn 6eH3ona CUrbHbIX OKUCIUTENewn
(KMnO,), okncnsietcs Tonbko 6okosast Lenb.

5CeHs—CH3 + 6KMnOy4 + 9H,SO4 ——5CgH5— Cng + 6MnSO4 + 3K,SOy4 + 14H,0

memunbeH3orn 6eH3olHas kucrioma
Peakuus npucoeauHeHus. GeHson pearvpyet npu )
BO3AENCTBUMN COINHEYHOTO CBETA UMK YNbTPauoneToBo- Mockonbky bensonsHoe
ro ceTa. BeH30N COeaMHSETC C XIOpoM ¢ 0bpa3osaHu- | FAPO O4eHb CTabunbHo, B Hop-
€M rekcaxsiopumkrorekcaHa (rekcaxmnopaxa). ManbHbIX YCHOBUAX OHO HE pe-
/Cl armpyet ¢ ApyrMMn BeLlecTBa-
CH C—H
o N Ch . _Cl M.
H CH H— cl BeH3on — oyeHb sgoBUTOE
‘ ‘ +3Clh—> ‘ H BellecTBo. beHson wn Tonyon
| LUMPOKO MCMOMb3YTCS B Kadve-
HC CH e c—C > yron
~_ H \ / “H CTBE pacTBOpPUTENEN.
CFl C(‘H G J
Cl
6eH3orn 2eKcaxopUUKIo2eKkcaH

Mpwu rmgpuposaHnm 6eH3ona obpasyeTcs LMKIorekcaH.

CH CHy
He~ > CH He” O CH,
HC CH H,C CH,
\
Sen CHQ/

6eH3son UUKIl0oeeKcaH



2.16. MONIYYEHWE, CBOMCTBA U MPUMEHEHME APOMATUYECKIAX YTNIEBOAOPO/0B

BeH3on 1 ero roMmornorn SBMSTCA Cbipb€M ANsi NPOU3BOACTBA Pa3NNYHbLIX OpraHUYecKnx
BellecTB. Hanbonee yacto ucnonbdyembli npegcrtasutens — 6eH3on. OcHoBHbIMKU obnacTs-
MU nNpuMeHeHnst 6eH3ona sIBNSITCS NMPOU3BOACTBO 3TUN6GeH3ona, Kymona, LMKrorekcaHa u
aHunuHa. Tonyon (MeTunbeH30M) UCMOoNb3yeTCsl Kak B Ka4ecTBe MCXOOHOro Martepuana, Tak
N B KAQYECTBE PacTBOPUTENS A1 MHOTMX CUHTE30B. Tonyon sBNsSieTCs CbipbEM ANs npowssop,-
CTBa B3pbIBYaTbIX BELLECTB, OEH30MHON KACNOThI, CaxapuHa — 3aMeHuTenemn :
caxapa. OTnnbeH30n ucnonb3yeTcst Ans NofyyYeHus cTupona, U3 KOToporo
NPOV3BOAST MNONUCTUPON N ByTagneH-CTUPONbHBIN Kay4dyk. Kevunon n kymon
NCNOMb3YHT Kak pacTBOPUTENW NPU NPOU3BOACTBE JTAKOKPACOYHbIX MaTepu-
anoB. CooTBeTCTByOLME (hTanesBble KACNOTbl MNoNyyatT N3 M30OMEPOB KCU-

Jiona. KyMOJ'I I/ICI'IOJ'Ib3yeTC$-I Ana npon3BoacTea (*)GHOJ'Ia M aueToHa.

p

1. CpaBHUTE apeHbl C ankaHamu 1 ankeHamu.

ConocTtaBuMble acnekTbl | CxoxecTb C CxoxecTb C OcobeHHble
ankaHamm ankeHamm CcBOMCTBA

O6was dopmyna

Tun rnbpuansauumn atom-
HbIX opbuTanen yrnepoga
BaneHTHbIN yron

CTtpoeHune monekynebl

PaccTtosiHne mexay atoma-
MU yrnepoga

N3omepuns

XnuMnyeckme CBOMCTBa

MonyyeHne

2. O6bACHMTE, YeM apeHbl MOXOXWN Ha HAChILEHHbIE YINEeBOAOPOAbI?
3. Noyemy GeH3ony nerye BCTynaTb B peakumm obmeHa?

4. O6bACHUTE, YEM apeHbl MOXOXM HA HEHAChILLEHHbIE YINeBOAOPOAbI.
5. Mo4emy GeHsony TpygHee BCTynaTb B peakLumio NpUucoeanHeHna?

6. Coenaiite BbIBOL O CBOMCTBAxX apoMaTUYECKNX YrIeBogopOaoB.

—
L]

(65



@ Il rnaBa. YI/IEBOAOPO/bI

TEMA 17. CTUPON, EF0 NONYYEHUE, CBOUCTBA,
NMPUMEHEHMUE

MN3yyaeMble NOHATUA:
* nony4veHue; * CBOWCTBA; * NPUMEHEHNe.

CTtupon sIBNsieTCA HeHacCbIWEHHbIM YrIeBoaopoaOM M MPU HOPMarsbHbIX YCNOBUSIX Npea-
cTaBnsieT cobon 6ecLBETHYIO XNOKOCTb C XapaKTepHbIM 3anaxoM. B npupoge ctupon coaep-
XWUTCS1 B O4€Hb 3HAYMTENbBHbIX KONMYECTBAX B CMOSE UM COKE AepPeBbEB N KyCTAPHMKOB, Npu-
Hagnexalmx K ceMencTBy styrax. OH Takke BblAENAeTCA B KAMEHHOYTOMNbHbIX U BYPOYronbHbIX
CMoOnax, a Takke B CMeCc, Nony4YeHHOW B pe3ynbraTe TEPMUYECKOrO PasioKeHNsa OpraHn4yecknx
COefMHEHNI, NPU KPEKUHIE NI NMPONM3e NPMPOOHOro rasa, HedpTu U HedbTENPOOYKTOB.

®Pusnyeckme CBOMCTBaA CTUpona:

« M(C,H, ) =104,151; Ch=CH,
* t° nnasnexHns = 30’6 OC;

* toKVlneHVlﬂ = 14 5 OC’

.t = 490 °C;

BOCNfiaMeHeHusa

* XOPOLLIO pacTBOPSIETCS BO MHOMMX OPraHNYecKUxX pacTBOPUTENSX;

- pactBopumocTb B Boge — 0,032% npwu 20 °C;

- pacTBOpUTENb MHOMMX OPraHUYeCKUX COEAMHEHWUN, B TOM YMCre BbICOKOMOMEKYISAPHbIX
BELLECTB, HanpumMep, NonMcT1pona n gpyrux nonmvepos.

CTupon obnagaeT CBOMCTBaMM apOMaTUYECKMX BELLECTB, C OAHOW CTOPOHBI, 1 CBOMCTBaAMMU
HeHacbILEHHbIX oneguHOB, C OpYron.

1. F'mpgporeHunsauusa 2. NanoreHupoBaHue
@CH—CH +H, > @—CH —CH, @CH=CH2+ Cl,—> CI—CHZ—?H—Q
Cl
cTnpon + 8oAopoA — (Ni) — sTunberson cTvpon + xnop — (1,2-anxnopaTun) 6eHson
3. l'mpgporanoreHnpoBaHue 4. N'mppaTtaums HenpegenbHbIX COeAUHEHUN
H,S0,
Cromonmasnegd ) | ramonmo=+y-grron
Cl OH
CTUPON+ COnsiHast KCToTa—s (1-xmopatn) Gexson | CTMPON + Boaa— 2 a-rapoKcUaTUNGeH3on
5. Monnumepu3sauusa HenpeaenbHbIX 6. NopeHune
yrneBoaopoaoB
kat — + ©
K cron == y-owonn QCH CH,+100,~—> 8CO,+4H,0
H-CTMpon “~> nonncTmpon ctupon+ 10 kucnopoa— (°) — 8 yrnekucnbli ra3 + 4 Boga

7. OKucneHue B KUCron cpeae

Q—CH—CH +2KMnO ,+3H,S0O, —»Q +CO + 2 MnSO,+K,SO +4H,0

CTUpON + 2 NnepmaHraHar kanus + 3 cepHas Kucgota — t°) —0OeH301Has kucnoTa +
yrnekucnbl ras + 2 cynbat mapradua(ll) + cynbdar kanusa + 4 soga
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8. OkncneHue B HeUTpPanbHOM cpeae

3®CH—CH +10KMnO4—>3®— +3K CO,+10 MnO,+KOH+4H,0

3 ctupon + 10 nepmaHraHar kanua— (t°) — 3 6eH30aT kanus + 3 kapboHaT kanua +
10 okcma mapraHua( IV) + rugpokeng kanusa+ 4 Boga

9. Jlérkoe okMcrneHue ankeHoB C NoflyYeHuem AMOSIoB

3®CH=CH2+2KMnO4+4HzO L°>3HO—CH—® +2MnO,+2KOH
|

HO-CH,

3 cTupon+ 2 nepmaHraHat kanusi + 4 Boga ~—=<» 3-1-heHunaTuneHrmukornb + 2 okcua Mapradua ( 1V)+
2 rmppokcmng, Kanms

MonyyeHue oA
1. B NPOMbILUNIEHHOCTU CTMPON B OCHOBHOM MOMy4aloT ruapvpoBaHMeM 3TUn6GeH3ona B
NMPUCYTCTBUU KaTariu3aTopoB:

QCH_CH Pd, BaSO , QCH—CH

aTun6eHson + BOﬂOpOﬂM—b cTmpon

2. AnkunupoBaHue 6eH3osa ankMHamu:

@+HCECH 0 @— H=CH,

6eH3on + auetuneH “A° y ctupon

Q P
o

CTupon — CTUPOrbHBLIN MOHOMEP B NPOU3BOACTBE
ABC-nnactukoB, cTupon-6yTagueHoBOro Kayudyka,
TEPMONIacTUYHbIX ~ 31acTOMepoB,  COMONMMMEPOB
C aKpPUNOHWUTPUIIOM, BWHUIXNOPUOOM; COMoNnme-
pbl auBMHUNGEH30Ma — Cbipb€ ANS MOHOOOMEHHbIX
CMOr. JTO peaKTUBHbIM PacTBOPUTENb AN CUHTETU-
4YeCKUX CMOIN 1 MoauduKaTop AN anknaHbIX CMOf.

1. MNpegcTtaBbTe, YTO Bbl OMPEKTOP XMMUYECKOro 3aBoga. Bam nopyveHo Hanmaautb
NPOM3BOACTBO cTUporna. Kakoe cbipb€ Bbl Npeanaraete Ans atoro? Hanuwute uenoyky
XUMUYECKMX peakumn, HeobxooumbixX Ans nonyyvyeHns ctupona. Kakue ycnosus
HeobxoauMbl AN NPOTEKAHUSA peakLumin?

2. TllpvBeguTe npuMepbl YypaBHEHUA peakuuin, OEMOHCTPUPYIOLLMX pasnuyHble
cBorcTBa 6eH3ona 1 ctmpona. B yem npunymHa atmx pasnuumin? Oante obbsacHeHue Ha
OCHOBE 3MIEKTPOHHOIO CTPOEHWUS!, HANULLNTE YPaBHEHUSI peaKUmnA.
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TEMA 18. NPUPOAHbIE UCTOYHUKKN YITNEBOLO-
POAOB. MPUPOAHBIN TA3

N3yyaemMble NOHATUA:

* OCHOBHbIE UCTOYHUKW; * 3HAYEeHNe NPUPOOHOro rasa.
* NPUPOLHbIV ras;

Yrnesodopoabl — 3TO OpraHW4Yeckue coeauHeHus, COCTosiluMe M3 aTOMOB Bogopoda U
yrnepoga. OCHOBHbIMM UCTOYHUKAMW 3TUX BELLECTB ABMSKOTCA roptoyme nonesHble uckonae-
Mble — HedhTb, NPUPOLHbLIN ras, yroskb.

OHeprus, BblgenswLwasca B Buae cBeta 1 Tenna, onpegensieTca Kak TennoTBopHas crno-
CcoBHOCTbL TOMNMBA UNK yaernbHasa TennoTta cropaHus. BeicBoboxaaemast aHepruga npeobpasy-
€TCH B ANEKTPOIHEPTNIO UMK UcnonbayeTca Ans oborpesa XumbiX 30aHUA U NPOMbILUSIEHHbIX
npoueccoB. OTaenbHble rpynnbl MNOME3HbIX UCKoNaeMblx 06pasytoT pasHble BUAbl TOMMAMBA:
TOpd, yrosnb, roprodmne cnaHubl, HeTb 1 roptoYme rasbi.

Yronb Topd Hed1b MpupoaHbIN ras
Teépabin Teépabin Kugkmn a3oobpasblivi
bes 3anaxa bes 3anaxa Pesknin 3anax be3 3anaxa
OpHopoagHbIv cocTaB OpHopoaHbIv cocTaB Cwmechb BellecTB Cwmechb BellecTB
[opHas nopoga Tem- HakonneHwne nonypa- loptoyast macnsiHu- Cwmechb rasos, obpaay-

HOro LBeTa ¢ 60nbLLIMM 3M10XKMBLLIENCS MacChbl CTasa XAKoCTb npu- roLaaca npu aHa3p06-
KOnn4ecTBOM roproyero oT paCTeHMﬁ, npons- POAHOIo NPOUCXOXK- HOM pas3rioXeHun opra-

maTtepuana, obpaso- pacTalLwmx Ha aHe [A€eHus1, cocTosiLas HMYecKoro BelLecTea
BaBLUAsICA B pesyrbrate ©ornoT n 03ép N3 CMECU XMUIOKNX U
HaKOMMEHWs pasnnYHbIX rasoobpasHbIX yrre-
pacTeHUI B 0Caf04HbIX BOJOPOAOB
cnosix

MpupogHbIN ra3 — 3T0 MUHeparnbHOe CbIpbE, HaxXoasLeecs B rasaoobpa3HOM COCTOSHUU, U3
HEero BbIAENSHTCA KOMMOHEHTbI MPUPOAHOrO ra3a Anst OTAENbHOMO UCNOMb30-
BaHWsI U NCMOSNb3YHOTCS B KAYeCTBe ToMmea.

N3 yero cocTouT NnpupogHbLINA ras?

98% npuvpoaHoro rasa coctaenset metaH CH, — npoctenwnii yrmesogopoa.
MpupoaHbIn ra3 0bbIMHO COOEPXKMT Boree TSKENbIE YINEBOAOPOALI, FOMOSIOM
meTtaHa: ataH (C,H,), nponaH (C,H,), 6ytaH (C,H, ) n HekoTopble Heyrnesodo-
POAHbIE COEANHEHNUS.

MpYpPOaHbIN ra3 MOXET CyLLECTBOBaTL B BUAE rA30BbIX 3a5EXeN, pacnoro-
YKEHHbIX B Nnacrax onpeaenéHHbIX ropHbIX Nopod, B BUAE ra3oBOM LUAMKU Hag HedTho, a Takke B
pacnnaBneHHOM U KpUCTaniM4eckom Buae.

3anax rasa. IHTepecHO, YTO HM OAMH 13 3TUX ra3oB HE MMEET HU LiBETA, HW 3arnaxa. XapakTep-
HbI HEMPUSITHBIA 3anax, C KOTOPbIM B ObITY CTankMBaeTCa NPaKTUYECKM Kaabl, NCKYCCTBEHHO
npuaaH rasy v HasblBaeTca ogopusaumen. B kadectBe 0gopaHToB, T. €. BELLECTB C HENPUATHBIM
3anaxoM, OObIYHO MCMOMb3YT COEAMHEHMS, coagepXalme mano cepbl. OguH 13 cambix pacnpo-
CTPaHEHHbIX 3arnaxoB, 3TAHTWNOS, MOXET ObITb O6HaPYXXEH YEerNOBEKOM Aaxe MPW KOHLEHTpaLumM B
Bo3ayxe 50 yacten Ha munnnoH. brnarogapst ogopursaumm NnomMoraeT obHapyXMBaTh YTEYKM ra3a B
9KCTPEHHbIX CUTYaLMSAX.
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[NpupodHebili 2a3 6e3 3anaxa OdopoaHmbI [NpupoOdHbIl 2a3 ¢ HENPUSMHbLIM 3araxom

Pusnyeckue cBoONCTBa NPUPOAHOro rasa

* TemnepaTtypa camoBocnnameHeHust 650 °C;

yOoenbHasa TennoTta cropaHvs npubnuantensHo
28-46 MJ/ m?;

MNOTHOCTb B CYXOM ra30006pa3HOM COCTOS-
Hum 0,68 — 0,85 kg/m?, B XXMOKOM COCTOSIHUMN —
400 kg/md. . — —%

UncTbiIvi ras roput ronyobiM niameHem, Ho Npu- \ U
MeCW MOTYT MEHSITb LIBET, YTO NO3BONSET CyAUTb O N
KayecTBe rasa. B yacTtHOCTW, XXENTbIN LBET NosAB-

NSeTCca U3-3a HegocTaTka Kucnopoga v HemnosHo-
ro cropaHus rasa, B pesynbsrare 4ero obpasytorcs

caxa u okeng yrnepoga (1) L—] i‘
MpupoaHbIn ras n Bo3ayx. [pupogHbin ras .

B YNCTOM BuAe npeacrtaenser cobon Gecupet-

Hoe BellecTBO 0e3 3anaxa. [lpupogHbin ras
t ppoA Memannypau4eckas rnpombIWIeHHOCMb
NogHNUMAaETCa BBEpX MNpU yTeuyke, NOTOMYy 4TO marke ucronbayem 601bWoll

oH B 1,8 pasa ner4ye Bosayxa. [1pu cmeLLmMBaHUK 06BEM 2a3a
NPUPOAHOro rasa ¢ BO3gyxom obpasyercs B3pbl-
BoonacHasi CMecCb.

MprpoaHbIv ras — camoe YNCToe YrneBoAopoAHoe Tonnmeo. MNpu ero cxuraHnm obpasyoTtes
TONbKO BOAA W YIMEKUCHbIN ra3, a npu CXKXUraHnm HedpTenpoayKkToB 1 yrnsa obpasyloTcs caxa
n 3ona. Kpome Toro, B pesynsrate CXuUraHusa npupogHoro rasa BblaeneHue yriekncrnoro rasa,
BbI3bIBatOLLLEr0 NAapHUKOBBIN 3(PPEKT, HEBENMKO, NOITOMY NPUPOAHLIV ra3 HasblBaloOT 3€EHbLIM
TonnmeoM. bnarogapsi CBoMM BbICOKMM 3KOMOMMYECKMM MoKasaTensam npupogHbI ra3 3aHnma-
eT nuavpyoLime nosvunm B 3HepreTmke Meranonuncos.

MpupoaHbIA ra3 — MOTOPHOE TOMJIMBO. B kadecTBe MOTOPHOrO TOMMMBa UCMONb3YETCS
NpupoaHbIv rad. CxaTbin (NN CKMXKEHHBIN) METaH CTOUT BABOE AelleBrie 6eH3nHa C OKTaHo-
BbIM YMCIOM 76, NpoasieBaEeT CPOK Cry>KObl ABUraTeNs 1 MeHee BpeaeH 4115 FOPOLCKOW cpeabl.
a3 MOXXHO MCNONb30BaThb B TPAAULIMOHHBLIX aBTOMOBUIISIX, CEMbCKOM X035MCTBE, BOOHOM, BO3-
OYLLUHOM U1 XXene3HOo4O0POXHOM TpaHCMopTe.

MNMepepaboTka rasa. lNepBuyHasn nepepaboTka rasa ocyLLEeCTBNAETCA Ha rasonepepabdaTbl-

BaiOLIJ,VIX 3aBOﬂ,aX (|_|_|3) rlOMVlMO o4yucmkKa easa obes3soxusaHue

MeTaHa, NPUPOAHbLIA ra3 0bObIYHO %0 .
COAEPXUT Pa3fMYHble MNPUMECH, D D %é ")’(”’222’”““
KOTOpble HEOBXOAUMO  OTAENATL. hnoousi 2as D -
OTO as0T, YIMeKUCnbIA ras, cepo-

BOOOPOA, renuin, BOASAHOM nNap. G:D

MoaToMy B nepByto ovepenb ras B cenapamop
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M3 npoxoguT cneumanbHy0 06paboTKy — OYMCTKY ” w
OCYLLKY, ra3 CXXMmaeTcs 00 AaBreHus, Heobxoammoro '
ans nepepabotkn. Ha HedbTenepepabartbiBatolnx 3a-
BOAax ras pasgensercss Ha NeTyudnin NpupoaHbIA ras u
OYMLLEHHBIN ra3. 3ateMm 3TOT NPOoAYKT 3aKadMBaeTCs B
MarucTparnbHble rasonpoBodbl. ATOT XKE OYMLLEHHbIN
ra3 ngéT Ha XMMmn4eckne 3aBogpl, rae 13 Hero NPon3eo-
OST MEeTaHomN 1 aMMuaKk.

Mocne otaeneHus OT rasa HecTabwunbHbIN NPUPOA-
HbI GEH3NH HanpaBnsOT Ha rasodpakuMoHMpyoLLne
YCTaHOBKM, r4e U3 3TON CMECU BbIAENSIOT NErKMe yrneBogopoabl: 3TaH, nponaH, 6yTaH, neHTaH.

OTn NpoayKTbl TakkKe CTAHOBATCS CbIpbEM ANS AanbHeunwen nepepabotkn. N3 HMx nony-
yatoT, Hanpumep, nonumepsbl 1 Kaydyk. Cmecb npornaHa u 6ytaHa siBNAETCA roToBbIM NPOAYK-
TOM — eé 3aka4mBatoT B 6annoHbl 1 UCNOMNb3YHOT B kKa4ecTBe HbITOBOro Tonnmea.

Kpacka, kneu n ykcyc. MetaHon (CH,OH), nony4aembliin 13 NnpMpoaHoro rasa, MoxeT 6biTb
CbIpbEM AN151 NPOM3BOACTBA Dornee CNoXHbIX XMMUYECKUX BellecTB: hopManbaernaa, n3ons-
LUMOHHBLIX MaTepuarnos, flakoB, KPacok, Krnees, MPUCcagokK K TONSNBY, YKCYCHOWM KucnoTbl. MuHe-
panbHble yoobpeHust Takke Nony4arT M3 NPUPOAHOro rasa NyTém psiga XMMUYecKux npespa-
WweHuin. MNepBbI aTan — ammuak. Npouecc nonyyeHUs aMmmuaka U3 rasa aHanormdeH nony4ye-
HWIO rasa M3 XXMAKOCTU, HO C UCMONb30BaHMEM APYrnX KaTannsaTopoB, AaBeHns N Temnepa-
Typbl.

Kak n3 npupogHoro rasa nony4aroT ammumak?

CHavana np1poaHbIi ra3 o4MLLaeTcs OT cepbl, 3aTeM
CMeLUNBaETCHa C HarpeTbiM BOAAHbIM NapoM M nocTyna-
eT B peakTop. 3aecb OH NpobuBaeT crnou kaTanusaTopa.
OTa cTagus HasblBaeTCsl NEPBUYHONM Napora3oBon obpa-
6oTkon. 13 peakTopa BbIXOAMT rasoBasi CMeCb, COCTOSI-
Las 13 Bogopoaa, MetaHa, yrnepoga (1V) wm (ll)-okcnaa.
3aTtem 3Ty cMecb HanpaensaT HA BTOPUYHbIN NapoOBO3-
AYWHbIN pudopMUHL. Bo3gyx cmelumBaeTcs ¢ KMCnopo-
AOM, MapoM U as3oTOM B HEOOXOOMMOM COOTHOLLEHWUW.
Ha cnegytowem atane npon3BogMTCA O4MCTKA OT CMeCH
CO un CO,,. MNocne aToro cmMecb BoAopoAa v asoTa npu-
BOOMUT K COBCTBEHHO CUHTE3Yy amMuaka.

MpupoaHble rasbl 0ObIYHO COMYyTCTBYIOT B HedTM U”
BblAensATcs Npu eé fobbive. MNonyTHble rasbl cogepxaT MeHbLue MeTaHa, HO Bornblue aTaHa,
nponana, 6yTaHa 1 BbICLLUMX YrneBoaopoaoB. Kpome Toro, oHu cogepxaT fobaBku, aHanorny-
Hble APYrMM NPUPOOHbIM radam, He CBA3aHHbIM C HE(PTAHBIMU MECTOPOXKAEHUAMMU, TaKMe Kak:
CepoBOJOPOA, a30T, MHEPTHbIE rasbl, BOAAHOW nap, YriekUcnsIn ras.

PaHee nonyTHble rasbl He MCMONb30BafMCb U CXUranucb akeribHbIM CXUraHnem npu
Aobblve HedTU. B HacTosilee Bpems npeanpuHUMAaloTCs YCUnUst No UX ynaBnmMBaHUIO U UC-
NMonb30BaHWMIO Kak B KayecTBe TOMMMBaA, Tak U B KayeCTBe LEHHOM0 XMMWYECKOro CbIpbA.
M3 nonyTHbIX ra3oB, a Takke M3 rasoB, MOMYYEHHbIX MPU KPEKUHre HedTu, M3BMEKarT OT-
AenbHble YrneBoaopoabl NyTEM NEPEroHKM Mpu HU3KMX TemnepaTypax. [lyTém germgpupo-
BaHUSA npornaHa n 6yTtaHa nony4arT HeHaCbIWeHHble YrneBodopoabl: NponuneH, byTuneH n
OyTagueH, a 3aTeM U3 HUX CUHTE3NPYIOT Kay4vyK 1 niacTMaccsl.

AMMMaK MCNonb3yeTcsi He
TONMbKO Kak ygobpeHue, HO
Kak xrafjareHT B XOnoAubHOM
obopygoBaHun. Kcnonbsyercs
Kak Cblpb€ Ansa npu3BoAacTBa
a30THOW KUCIOTbl, aMMUa4yHoOMn
cenuTpebl, kKapbamuga.
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PeweHue 3agau.
1. Onpegenunte maccy (g) o6pasoBaHHOMO Yriekncroro rasa, ecnm ns CkuraHnsa metaHa B

npupogHom rase 6bino ncnonb3oBaHo 67,2 | (H.y.c.) kucnopoga.
PeweHue 3agaun. CHavana Hanvwem peakumio ropeHms MeTaHa.

CH4+ 202 —_— C02+ 2 HZO

M3 peakumm n3BecTHO, YTO NPy B3aMMOAENCTBUN 2 MOfMen Kucrnopoaa eblgensietca 1 monb
yrnekucrioro rasa. Mtak, HaxogMm Mosnb KACNopoAa U Bbl4UCIIieM MPONopLMIO.
67,2

= m:?)md

n
Ecnu npu yuyactum B peakuumn 2 monen kucnopoga obpasyercsi 1 Monb yriekucrnoro rasa, 1o
Kakoe Konmn4yecTBo rasa obpasyetca n3 3 monen kucrnopoga?

X = 32—1 =1,5mol CO;

Tenepb Hangem maccy obpa3oBaBLLErocs rasa:
m=M-n m=44-15=66¢
OTBeT: 66 g.

2. OnpegennTe KONNMYECTBO (MOfb) aueTueHa, KOTopoe MOXHO Nony4nTb U3 6 Monen me-

rana. 2CH, — > HC=CH+3H,

PeweHue 3agaun. CHavyana Hanmwem peakunto pa3noxXeHna MmeTaHa.

x (mol ) = & = 3mol  CoHy

M3 peakumm N3BeCTHO, YTO NMpu B3aMMOLENCTBUM 2 MOSEN MeTaHa Bbiaendetca 1 mol raso-
obpasHoro auetuneHa. Mtak, gaBante conoctaBuM pesynksraThbl.

Ecnu B peakuun yyacTtByeT 2 mons metaHa, obpasyetcsa 1 mol auetuneHa, kakoe Konm-
4YecTBO rasa obpasyetcsa u3 6 monen metaHa?

|

1. icnonb3ysa TekcT yyebHuka:

a) HanuLIMTe NPMMEPHbIA COCTaB NPUPOAHOrO rasa;

©) HapucymnTe cxemy, NoKasbIBaOLLY €ro NPMMEHEHNE.

2. O6bsCHMTE NpeMMyLLLeCTBa NPUPOLHOrO rasa.

3. Onpegenute maccy (g) Boabl, 06pasoBaBLUENCS NPU CKUraHUM MeTaHa B NPUPOAHOM
rase 22,4 | (H.y.) kucnopoga.
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TEMA 19. HE®Tb U NPOAYKThI
HEGTENEPEPABOTKU

MsyqaeMble NMOHATUA:

* (hpakumu; * KPEKMHT; * 3HaYeHne HedpTu.

HedTb npeacTtaBnset cobon NpupogHyo MacnsaHUCTYHO
rOpPHOYYIO XUOKOCTb C XapaKTepHbIM 3anaxoMm. LiBeT Hed-
TV NPENMYLLECTBEHHO KOPUYHEBBIA, TEMHO-KOPUYHEBDIV
(OO0 4épHoro), pexe XénTtblih U 3enéHbi. oytn bGec-
LBETHOE, Tak Ha3biBaemoe «benoe macno» BCTpevaeTcs
oveHb pefko. LiBeT HedpTM 3aBUCUT OT pacTBOPEHHLIX B
HUX cmon. HedpTb npeacraBnser cobon cmMecb XUOKUX
yrnesogopoaos (napaduHoBbIX, HAOTEHOBbLIX U apOMaTUYECKMX), B KOTOPOW pPacTBOPEHbI ra-
3006pasHble 1 TBEpAble yrneBoaopoabl. B HeGonblmMx KonnyecTsax NpUCYTCTBYIOT CoeanHe-
HWA cepbl U a30Ta, OpraHNYecKne KUCNOTbl U Apyrue XMMnudeckne coequHeHus!.

MpupogHas HedTb, Ao0ObIBaeMasi U3-nog 3eMnu, Bceraa CoaepXXuUT HEKOTOPOE KONMYEeCTBO
pPacTBOPEHHbIX ra3oB (CMYTHUKOBbIX M NPUPOAHLIX), B OCHOBHOM MeTaHa M HebonbLInX Komnu-
YecTB ero roMosoroB.

OCHOBHbIe XUMUYECKME INIeMEeHTbI, BXxogswme B coctaB HedpTu. Yrnepoa — 83—87%,
Bogopoa 12-14% v cepa — 0o 7%. Bogopoa v cepa 00blMHO HaxoasaTcsa B hopMe CepoBOAO0-
poAa unu MepkanTaHoB, BbI3blBalOLNX KOppo3nto obopyaosanus. Hedpte cogepxut oo 1,7%
asota n go 3,5% kucrnopofa B pasnuyHbiX codeTaHuax. Pegkne metannbl (Takue kak V, Ni un
Ap.) Takke NpUCYTCTBYIOT B O4eHb HebonbLuMX KonmyecTBax. B 3aBucmmocTn oT paspabathbi-
BaeMOoro MeCTOpOXAEHUS XapakTepUCTUKN N COCTaB HeMTU MOryT CUIbHO pasnuyaTbces. Ero
nnotHocTb oT 0,77 o 1,1 g/cm3. Yacrto BcTpevaeTcsa HedpTb nnoTHocTbio 0,82—-0,92 g/m?3. Tem-
nepaTypa KMneHns 3aBUCUT OT XMMUYECKOro COCTaBa.

Ona Bapbupyetcs ot 30 go 600 °C, 1 Ha 3TOM CBOMCTBE OCHOBaHO (hpaKLMOHNPOBaHNE HETW.
BsI3KOCTb CUNBbHO 3aBUCUT OT TemnepaTypbl. [OBEPXHOCTHOE HaTsXKeHMe MOXET ObiTb pa3HbIM,
HO BCerga MeHblue, YeM Y BOAbl: 3TO CBOMCTBO UCMOMb3YyeTCa ANS BblAaBNMBaHMA HETU U3 Nop
NopOAbI-KONNEKTopa BOAOW.

Hedtenepepabotka — ocHoBa coBpe-
MEHHOM TEXHOIOrMYeCcKor LUMBUNM3aLIMN.
UToBbl NOHATL 3TO, OMMSAHUTECH BOKPYT:
BOMbLUNMHCTBO BELLEW BOKPYr HAC NOMyYeHbI
13 HedTN NN HENOCPEACTBEHHO CBA3AHbI C
Hen. Beab HedTb — Ype3BLIHAHO CROXHAsA
CMeCb YrneBodOpPOAOB C pasHbIMM CBOW-
ctBamu. [Npu nepepabotke HeddTN €€ ouun-
LLAIOT OT ra3os, BOAbl U COEAMHEHUI CEpbI,
HadPTEHOBLIX KUCIOT W COren, nocne 4ero
Macfno HanpaensioT Ha pakUMOHMPOBa-
Hue. lNMony4yaetcs psa dpakuni.

[a3bl pekTurkaumm npeacTaBnsatoT Co-
6oV cMeCb HU3KOMOIEKYNSAPHbIX YreBoao-
poOoB (MPeMyLLECTBEHHO nponaH 1 GyTaH)
¢ Temnepatypoin kuneHunsa go 40 °C.
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8 18

C._H

12° 26

HedTb
320-350 °C

C.H

13" 128~

C.H

18" '38

CH,-C.H

5 1127 M1l

CH.-C_H

14" 730

~C,H

18" 38

C. H

19" 40

-CH

25" '52

C,H

28" '58

-C,H

38" 78

lasonuHoBas dpakuys — yrnesogopoas! coctaea ot CH,, oo C, H,,. MNpu nepepabotke aTon
dopakuum nony4yaroT 6eH3nH (Temnepartypa kunenns go 40—70 °C) n 6eH3uH (Temnepatypa kune-
Hua o 70-120 °C).

INurpounHoBas dpakums — yrmesogopoap! coctasa ot C,H, . oo C, H, (Temneparypa kuneHus

14" 30
150-250 °C).
KepocuHoBas dpakumsa — yrmesogopoas! coctasa ot C, H,. ao C H,. (Temnepatypa kuneHus
180-300 °C).
Fasounesasa pakuma — yrnesogopodbl cocrasa ot C,H.. o C,.H, (Temneparypa kuneHus
200-350 °C).

OctaTtouHbIi NpoayKT BypeHus HedTAHbIX CKBaXKMH npeactaBnsier cobor CMecb YrmeBo-
[0pofoB € uncnom atomoB yrrepoda ot 18 go 50 B monekyne masyta. [usenbHoe TonnvBo
(C,gH,; — C,H,,) v conaposble macna (C — CH.;) nony4atot nyTém neperoHkn masyTa nog
HU3KMM OaBNEHNEM.

Mpn nepepaboTke MasyTa obpasyeTcs TBEPOBIA OCTATOK, Ha3biBaEMbIN NyAPOHOM (BUTYyMOM),
OH MCMNONb3yeTCsi MPU U3rOTOBIEHMN OUTYMHbBIX 1 actansToBbIX JOPOXKHBLIX MOKPLITUN.

MepepaboTtka HedhT. OCHOBHOM 3adadert HedTenepepaboTkM ABNSETCA MonyyYeHne Heob-
XOOUMBIX (ppakumi u3 cbipont HedbT. Bce 31O NpomcxoguT Ha NPUBOLHbLIX Banax, camou Bbipa-
3UTENbHON AeTanm aKkcTepbepa nboro HedTenepepabatbiBatoLLero 3aBoaa. lNeperoHka Ha aTux
TUraHTCKUX LUMNMHOPax NpoaormKaeTcs
HenpepbIBHO.

HedhTb MOXHO pasgenvTb Ha Ba Oc-
HOBHbIX KOMMOHEHTA: Yrnepod (OKosno
85%) n Bogopog (okorno 15%). beHauH
nonyyarT 13 HedTM — NyTém nnatdop-
MUWHra, pudopMuHra, rmgpopedopmMmHra
U1 N3BECTHLIM METOAOM TEPMUYECKOIO
N KaTanuTU4eCcKOro KpeKuHra, KOTOpbIi
ABMSAETCS CaMblM ONTUMasbHbIM B XMMU-
4YeCKOM NPOU3BOACTBE B MUpe.

28H58
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KpeknHr HedTM nossonsdeT yBenuuntb Bbixod 6eH3nHa. B pesynbrate aToro npouecca
BXoAsLLME B COCTaB He(TM BbICOKOMOMEKYMSPHbIE YIMEBO40opOAbl pacliennsTca n obpa-
3YI0TCH HU3KOMOMEKYNsApHble yrresogopoabl. B npouecce KpekvHra Hapsgy C pasroXeHuem
YrNeBO4OPOAOB B HE(PTM NPOTEKAKT TakMe MPOLECChl, Kak AernapupoBaHue, LUKIN3auus,
n3omepusauums, nonmMmepmsayums.

Tepmuyecknn kKpekuHr. OH 3akn4aeTcsl B HarpeBaHUM BbICOKOMOSEKYSIPHbLIX YIMeBo-
[0opoJoB Ma3yToBOW pakumm npu BbICOKUX TemnepaTypax (470-550 °C) nog AaBneHuem
20-70 atmocdbep 6e3 gocTyna Bo3ayxa, U OHM NPeBpaLLaoTCs B HU3KOMOSEKYSIPHbIE YITEBO-
popogbl. Takum cnocobom nonyyarT aBTOMOOUIbHbIA GEH3UH.

KaTtanutu4yeckumn KpekuHr. 10T npouecc npoeogaT npu temnepartype 460 °C v B npu-
cyTcTBuM KaTanusaTopa (antomocunukatel 1 AlCL). B ocHoBHOM aTuM crnocobom nony4yarot
aBMaLMOHHbI BEH3UH.

KpeKknHr HedpTr No3BoONSiET yBENNUUTL Bbixon 6eH3nHa oo 65—70%. a3bl, Bbioensaowmecs
npu KpeknHre, Takke MetoT 6onbluoe 3HadeHne. OHM npeacTaBnsaoT coO0M HeHAChILWEHHbIE
yrneBoAopoabl, ABNSAOLWMECS CbIPbEM ANA XMMUYECKON NPOMbILLIIEHHOCTW.

«erKMHI'» — 3TO aHrMMNCcKoe CroBo, KOTOPOE O3Ha4YaeT «pacLlenyieHne».

Tepmuyeckuli KpeKkuHa Kamanumuu4eckuli KpeKkuHe

OktaHoBoe uucno. MouwHocTb 6eH3NHOBOro ABuraTensi, ero 3KOHOMUYHOCTb, Hadex-
HOCTb paboTbl, pacxod TOMMMBa U Macna, TOKCUYHOCTb BbIXJTOMHbLIX ra30B BO MHOMOM 3aBU-
CAT OT KayecTBa Mcnonb3yemoro Tonnmea. [Ana obecneyeHns HagexHon paboTbl ABuratenem
aBToMOOMMEn BO BCEX pexnmax 6eH3MH SOMmMKEH COOTBETCTBOBATb onpeaenéHHbim Tpebosa-
HUAM.

Bravane B umnuHap guratensi Noctynaer cMecb OeH3vHa 1 Bo3ayxa, kotopasi Ckuma-
erca nopwHem. Mpu BO3BpaTe MOPLUHSA, CMECb BOCMNIAMEHSAETCA OT ANEKTPUYECKOWN UCKPBbI.
B pesynbrate obpasyercsi 6onbLUOe KONMMYecTBO ra3oB W MPU BbICOKOWM Temnepatype nojg
AEVCTBMEM BbICOKOIO AaBMNEHUS NOPLUEHb CUITbHO ABMXKETCA.



2.19. HE®Tb 1 MPOAYKTbl HE®TEMEPEPABOTKI

N3BeCTHO, YTO CMecChb YIMeBOoAOPOAOB HOPMArbHOMO CTPOEHUS C BO3AYXOM MNpU CxXaTum
MOPLUHEM He BbIAEPXNBAET BbICOKOIO [aBIIEHNS U CaMOBO3rOPaETCs PaHblLe MOMOXKEHHOro
BpeMeHW. ATO BO3ropaHne yMeHbLIAEeT NMonesHoe ABUKEHUE NOPLLHS, CHKas MOLLHOCTb ABW-
ratens. Takoe npexaeBpemMeHHoe cropaHue GeH3nHa HasblBaeTcs AeToHaLUMen.

lNpasurnbHbIl npouecc caopaHusi HenpasunbHsbil npouecc caopaHusi

CnocobBHoCTb ToNMMBa NPOTUBOCTOSITL AETOHALMN OLEHNBAETCS! OKTAHOBbLIM YMcrioM. [Moa-
TOMY 7151 CHXKEHUS AeToHaL MK ABuratenst Heobxoaumo Bbibupatb TN 6eH3nHa C OKTaHOBbLIM
YMCFIOM, COOTBETCTBYIOLLIMM KOHCTPYKLMM ABUraTens.

M3ookTaH npeactaenseT cobon yrnesofopos ¢ M3oMepHow cTpyktypon — C .H
BOCTb K AeToHauun npmHumaetcs pasHon 100.

HopmanbHbit rentad — C_H. . — yrnesogopod napadyHOBOro psaa, ¢ MMHeMHON Hopmarb-
HOWM CTPYKTYpPOW. [enTaH CUbHO AETOHMPYET, ero CTOMKOCTb K AeToHauuun pasHa 0. OkTtaHoBOe
4YMCMO CMECU renTaH-n300KTaH COOTBETCTBYET NPOLEHTHOMY COAEP>KaHUI0 M300KTaHa B CMECH.

1e» @ YCTONYM-

|

1. OT yero 3aBUCUT KadecTBO BeH3nHa?

2. Kakue cyulecTtByloT cnocobbl MOBbLILLEHWS] OKTAHOBOIO Yncna 6eH3nHa?

3. Kakne cBonctea byget nmetb 6€H3MH Nocne NOoBbILWEHNS OKTAaHOBOrO Yncna?
4. MNMocmoTpute nonynsapHble Mapku 6eH3nHa 1 onpenenuTe oKTaHOBOE YUCHIO.

5. CpaBHVITe MeTObl KaTaJfIMTU4ECKOro N TepMmMYeCKoro KpekmHra, no4yemMmy aBnallMoHHoe
TOMIIMBO MOoJ1y4aroT Nnpu KatannTn4eCkom erKI/IHFe?
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Il rnaga. YIJIEBOZOPO/bI

TEMA 20. KAMEHHbIN YT0Jlb

MsyqaeMble NMOHATUA:

° d)paKLI,VII/I; ¢ 3Ha4YeHNe KaMeHHOro YyIri4A.
¢ KOKCOBaHWe;

KameHHbIV yronb — ropHas nopoga TEMHOro LBeTa ¢ 60MbLWMM KONMYECTBOM FOPHOYNX Be-
wecTB, 0bpa3oBaBLIasCA B pe3yrnbraTe HaKoMMeHs OCTaTKOB pa3nyyHbIX PACTEHUI B OCaf0u-
HbIX CMOsX.

B cocTaB KamMeHHOro yrnsi B OCHOBHOM BXOAST Yrnepos, pasnuyHblie CMecy yrneBogopoaos.,
HebonbLLIOe KOMMYECTBO NETYYnx BelwecTB M Boada. LIeHHOCTb yrnsi 3aBMCUT OT KOnu4ecTBa
SHepruu, BblAensemMon nNpu cropaHumn, n obpasyroLlencs 30rbl.

Bo BcemM Mupe pa3HOBMOHOCTM YIS pas3fM4yHOro cCocTaBa MCNosb3yTCS B KA4eCcTBe TOMn-
Ba A1 NPON3BOACTBA ANEKTPOIHEPTUM U CTanwn.

AHIPEHCKNIN YrofbHbIN paspe3 — OAMH U3 KpynHenwmnx pyaHukoB B LleHTpanbHon Asnn.
OTOMy pyaHuKy npuHagnexunt 85% nobbiBaemoro B Hallewn ctpaHe TBEpLoro Tonnuea. B npo-
uecce gobblum yrns 3a c4ET gpobneHus Bbigensetcs okono 30 % TBEpOoro Ttonnmea. JATO
Cblpb€ nepepabaTtbiBaeTCA U NPOM3BOAMTCSA HOBbIV BUA NPOAYKUUN — YrofbHble GpuKeTbl. Kom-
nakTHas popma yronbHoro 6puketa genaet ero ygobHbIM B TPAHCMOPTUPOBKE, XpaHEHUU Y
ncnonb3oBaHun. Kpome T0ro, 0ObIYHBIN Yronb AOMAr0 ropuT NO CPABHEHWUIO C APYrMMY BUAAMU
TBEPAOro TONNMBa, COAEPXUT MEHbLLE BpeaHbIX BELLECTB U He TepsaeT CBOeWn NepBoHaYanbHOM
opMbl faxe Nocre CKUraHus.

3Ha4veHune yronbHoro bacceriHa 3aBMCUT OT KONMYECTBa N Ka4eCTBa PecypcoB, CTEMEHN ero
MOArOTOBNEHHOCTM K NPOMBbILLIIEHHOMY MCNONb30BaHMIO, 06bEéMa AobbiBaemoro yrns, ocobeH-
HOCTeN reorpadmyeckoro NonoXeHns. YronbHbin 6acceriH MECTHOrO 3Ha4yeHus1 cHabXaeT To-
NMBOM ONpeaenéHHbIN panoH.

XvmMunyeckum coctaB yrnsi

Cc H o N S
75-92% 2,5-5,7% 1,5-15% no 2,7% 0-4%

OpHMM 13 OCHOBHbIX CNOCOO0B NepepaboTkM yImsa ABNSETCS KOKCOBaHUE — HarpeBaHue yrns
6e3 gocTtyna Bosgyxa npu Temnepartype 1000 °C.



2.20. KAMEHHbI YTOJ1b

KokcoBaHue yrns nveet 60nbLU0e NPOMbILLIIEHHOE
3HayeHue. lNpouecc KOKCOBaHWUS OCYLLECTBNSAETCA Ha
KOKCOXMMWYECKMNX 3aBodax. 34echb nepepabarbiBaeTcs
yronb (BblgeneHue netyyux Bewects 35-40%). Mpo-
Liecc NpoBOAAT B repMETUYHbIX KaMepHbIX (TpybyaTbix)
neyax BmectumocTtbto Ao 30—40 TOHH. BHyTpeHHue
CTeHbl Nnevn 0bnuuoBaHbl XapOCTOMKUM CUMMKaTHBIM
KMpNn4om.

OcCHOBHbIE NPOAYKTbI KOKCOBaHUA YrNs:

* KOKCOBbIW ra3 — U3 Hero norny4yaroT TEXHUYECKUIA
GeH30mn (CMeCb NErkoKMNALLMX apeHoB).

» KameHHOyronbHasi cMona — pasgensieTcs Ha apeHbl, (heHonbl 1 NPOM3BOAHbIE NUPUAK-
Ha NyTEM eé BO3rOHKW. JTO LieHHOE CbIpbE&, N3 KOTOPOro NPOU3BOASAT KPacKu, pacTBOpPUTENN,
B3pblBYaTble BELLECTBA, fleKapCTBEHHbIE N NapdioMepHble npenaparbl, NecTuumabl.

* KameHHOyronbHas 3ona — MCnonb3yeTcs Npu NPUroTOBNEHUN acdansta U B KayecTse
HanonHuTens.

* Kokc ncnonb3yeTtca B MeTanyprumn, a KoKC, nonyvyeHHbI U3 ra3oBoro yris, MCrnonb3yeTcs
B MPOU3BOACTBE CUHTE3-rasa v Kapbuaa kanbums.

KokcoBaHue — HarpeBaHue
yrna 1000 °C 6e3 goctynaBo3gyxa.
B pesynbraTe KOkCOBaHWUSA nony4a-
toT 6onee 250 BMAOB NpoOAYKLMM.
Buabl yrnsi — KaMeHHbIN yronb, By-
pbll yronb, aHTpauuT. YrofbHble
dpakuum oTnuyarTcs  Apyr ot
apyra tTemneparypou.

Ctagnmn KokcoBaHwuA:

* cywka yrnsa npu Temnepatype 100-120 °C;

* nogorpes yrnsa npu Temneparype 300-350 °C;

* pasmsrdyeHve v nnaenexuve yrns npu temnepatype 350-500 °C;

* 3acTbiBaHMe pacTBopa u obpasoBaHmne nosnykokca npu tTemnepatype 500-600 °C;

* ropeHune kokca npu temneparype 600-1100 °C B TedeHMe HecKonbKMX YacoB. Ha aTom
aTane M3 cMecu yaansoTcs BCe neTyyme BellecTBa, a amopHbIN yrnepos npespaliaeTcs B
Kpuctannuyeckui rpacouT. Mpu nepekpmuctannmsaumm n obxure Kokca ero NnpovYHOCTb U TBEP-
pocTtb yBennumeatotca B 30—40 pas. KokcoBaHme yris OCYLLECTBIST B KAMEPHbIX KOKCOBbIX
neyax Bbicoton 4—6 m, gnnHon 12—15 m n wmpurHon He 6onee 0,5 m.

yeorb

—
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()

[MlyTEémM CyxoM BO3rOHKM KaMEHHOro yrrns nonyyakT cmosny. KameHHoyronbHasi cmona
COLEPXUT apomaTtuyeckne U retepouuknuyeckue coeguHeHus. OpraHuyeckne coeamHeHus
B HeW pasfeneHbl Ha dpakumn. 3TK hpakumm oTnuyalrTca Apyr OT Apyra no Temneparype:

* 170 °C — nérkas dpakumnsa HedTu;

* 170 °C — 230 °C — dpeHonbHas dpakums;

+ 230 °C — 270 °C — HadpTanuHoBas pakuus;

» 270 °C — 350 °C — aHTpaueHoBast dpakuusi.

MekoBas ¢pakums.

Mpu oxnaxgeHun KaMeHHOYronbHOro Kokca Ao 25—79 °C nony4yarT KaMeHHOYTromNbHY CMO-
ny, aMmMmMaYvHyto Body W KOKCOBbIV ras.

AmMMumavHasa Boga npeacraBnsieT cobow BOAHbLIM pacTBOpP, COCTOSALMI U3 amMmuaka u xno-
PUCTOr0 aMMOHUS, KOTOPbIA UCNOMb3yeTcs B NPOU3BOACTBE a30THbIX yaobpeHuin. B coctas
KOKCOBOrO ra3a BXoAsiT 6eH30m, Tonyon, KCunorbl, deHor, ammuak, cepoBogopos 1 apyrue
BeLlecTsa.

Mocne BblgeneHns 3 KOKCOBOTO rasa amMmmMmuaka U cepoBogopoaa nonyyarot 6eHson u apy-
rme LeHHble BellecTBa.

1. Nepeyncnute OCHOBHbIE NPOAYKThI, NOMy4YaeMble NPy KOKCOBaHUM.

2. Yem pasnuyarotcs dopakumm yrnsa?

3. MNpurotoBbTe NPOEKTHYIO paboTy Ha OAHY U3 3TUX TEM: «XO3ANCTBEHHOE 3HAYEeHue
HedTAHOW, ra3oBOW, YronbHOM NPOMbIWNEHHOCTU», «[1pobnema [O6bIYM NOMNEe3HbIX
McKoMaeMbIxy, «3arpsi3HEHME BOAbI U BO3ayxa HEOTEra3oBOW, YroNbHOW MPOMBbILLIIEH-
HoCTbtoY, «llocneacTBus 3arpsisHeHns Buocdepbly, «bUoTonnMeo».




2.21. MPAKTUYECKOE 3AHATUE. N3rOTOBJIEHNE N
LAPO-CTEPXHEBbBIX MOAENEW YTNEBOAOPO/I0B &:

TEMA 21. NPAKTUYECKOE 3AHATUE. N3TOTOBJIEHUE
LWWAPO-CTEPXXHEBBIX MOAENEW YTNEBOJOPO/0B

MsyqaeMble MOHATUA:
* MOoJenn MorneKkysn opraHM4eCckmnx BeLlecTB,;
* HOMeHKnaTtypa opraHn4eCckmnx BeLleCTB.

O6opynoBaHue: Habop LIapO-CTEPXKHEBBLIX MOAENEN MOMeKyr, NNacTUNWH Pa3HbiX LiIBETOB,
CNWYKKM, Nepuoamyeckast Tabnvua npeaenbHbIX YrneBoAopPOaos.

| BapuaHT. 1. CoctaBbTe Mogenu monekyn: a) 6ytaHa, 6) umknonponaHa. Hapucyite mone-
KynsipHble MoAenu B TeTpaau. HanuwuTe CTpykTypHble (hopMmyrnbl 3TUX BelecTB. HanauTe mx
MOJEKYNAPHbIE MacChbl.

2. HasoBuTe BellecTBa: CH,
|
CH3—C|)=CH—(|3H2 CH3—(T“,—CECH
CH, CH, CH,

3. Hanvwwute cTpyKTypHble OpMynbl BewecTB: a) OyTeHa-2, HanuwuTe ero M3oMmep;
0) 3,3-gumeTnnneHTeH-1.

Il BapuaHT. 1. CocTaBbTe Moagenu monekyn: a) 2-metunnponaHa, 6) uuknobyrtaHa. Hapu-
CyviTe MOneKynsipHble Mogenu B TeTpagun. Hanuwure cTpyKTypHble (hopMyrnbl 9TUX BELLECTB.
Hangnte nx monekynspHble Mmaccol.

2. HasoBuTe BellecTBa: (|JH3 CH
| 3
CH,-C—CH, H,C=CH-C—CH,
I
CH; CH,

3. HanvwuTte cTpykTypHble bopMynbl BellecTB: a) 2-meTunbyteH-1 n ero nsomep; 6) npo-
MUH.

lll BapuaHT. 1. Cosparite mogenun monekyn: a) 1,2-guxnopartaHa; 6) 2,3-gumeTtunrekca-
Ha. Hapucyite B TeTpagu MOMeKynspHble Mogenu. Hanuwmrte CTpykTypHble chopMynbl 3TUX
BeLlecTB. Bo cKonbko pas guMxnopaTaH Tshkernee Bo3ayxa?

2. HazoBuTe BellecTBa:

CHZ_ CH2

AN

/CH2 CH3_(|:=CH_CH3
CH,— CH, CH;

3. Hanunwwute cTpykTypHble OpMYymnbl BELECTB: a) 2-MeTUnbyTeH-2 1M ero M30oMep;
6) 3,4-gumeTnnneHTeH-1.

1. Hangute monekynspHyto dopmyny Bellectsa, cogepxatuero 92,3% yrnepoga un 7,7%
BOZOPOAA, C OTHOCUTENBHOM MAOTHOCTBLIO 39 MO OTHOLLEHWUIO K BOAOPOLY.

2. Kakor 06bEM yrneKMcrnoro rasa BblAeNseTcs npy nosiHoM cropaHumn 72 g MOTOPHOIO
TOMMMBA, COCTOSALLErNO 13 NponaHa?

3. Hanuwwmte dopmMynbl NPOCTPaHCTBEHHOIO CTPOEHNS CNEQYHOLLMX BELLEeCTB No hopmyne
opraHuyeckoro coeamHeHus: A) HoHaH; B) gekaH; C) rekcaH; D) okTaH.




Il rnaga. YIJIEBOZOPO/bI

TEMA 22. NIPUPOHbIE UICTOYHUKI
YINEBOOOPO0B, NPOAYKTbl UX NEPEPABOTKH
NUXIOOEKTUBHOE UCNOJIb30BAHUE

I/I3yqaeM bleé NMOHATUA:

* 9KOHOMUKa U 3Kosorn4eckme I'IpO6J'IeMbI.

LYKTOB.

CoBpemMeHHass MupoBasi 3KOHOMUKa TpebyeT 60onbLIoro Ko-
nnyecTBa 3SHEPrUKM, OCHOBHYHK YacTb KOTOPOW COCTaBnAT
HedTb U NPUPOAHLIV ra3, a COCTOSHME OKpYXatoLLen cpeabl Ya-
CTO CTaBUTCSA Ha BTopoe MecTo. [eonornyeckne n Guonornye-
CKWe YyCINoBWs HaLLen NnaHeTbl 4aBHO MEHSTCS, YTO NPUBOaUT
K rmobanbHbIM npobnemam.

OTN N3MEHEeHUs npoucxogaT npu Aobblue HeddTw, rasa u
yrnsi, uxX NepBUYHON nNepepaboTke 1 nocneayroLlen TpaHcnop-
TUPOBKE, @ TaKkKe XpaHeHun n nepepaboTke nonyyaembix nNpo-

3arpsisHstoLLMe BELECTBA M3MEHSIIOT COCTaB BOAbl, BO3ayxXa
M MoYBbl. ATO BbI3bIBAET MHOXECTBO rMobarbHbIX 3Komoruye-

CKUX npo6neM, TaKnX Kak USMeHeHne Krnnmarta, KNCNOoTHbIe 00XAW, BbIMUPaHne MHOIrmx BnaoB
paCTeHMVI N XXMBOTHbIX N HEXBATKa YMCTOWN I'IpeCHOVI BOAbI.

NMpobnema AOOLIYM NONE3HbIX UC-
KonaemMbIX

MHormne skomnormyeckue npobnembl HauMHa-
toTCs ewe npy Jobblye NonesHbIX UCKoNaeMbiX.
Hanpumep, B3pbiBYaTbie BeLlECTBA WUCMNOMb3y-
OTCS1 B NPOLIECCE PACKOMOK B YrOfbHbIX LUAXTax.
Takke npu noaseMHblx pabotax npocenatoT
Crnoun rpyHTa, BO3HMKAET OMacHOCTb 0bpyLue-
HUS, BO3HMKAOT ononsHu. Bo nsbexaHune atoro
NMPOCTPaHCTBO, rae OoObiBaeTcsl yrofb, HeoO-
XOAMMO 3anonHUTb APYrMMy martepuanamm u
kKamHsiMW. B npouecce gobblum yrns M3amMeHsoT-
Csl NPUPOAHbIE NaHawadThl, pa3pyLiaeTca noy-
BEHHbIN NOKPOB.

3arpsisHeHue BoAbl U Bo3ayXxa

HedtenepepabatbiBatowime 3aBoabl B Kax-
A0V CTpaHe Mupa exeOHeBHO BblOpacbiBaloT
BpeaHble BelecTBa He TONMbKO B aTMmocdepy,
HO 1 B BOAY M no4By. Mpouecchl KaTanuTu4ecko-
r0 KpEeKUHra siBrsitOTCS1 OCHOBHbIM WMCTOYHUKOM
BpeOHbIX BELLECTB.



2.22. MIPUPOAHBIE NCTOYHWKW YTNEBOAOPOLOB,
MPOAYKTbI MX MEPEPABOTKN U UX 2OOEKTVIBHOE NCMOB30BAHNE

Mpu gobblve yrnsa B BO3ayxX BbibpacbiBalOTCA MeTaH, TOKCUYHbIE COEANHEHUS, TBEPAbIE U
razoobpasHble BellecTBa, 3arpsasHsowme atmocdepy.

B panoHe pacnonoxeHus pyaHuka NpOUCXOAMUT 3arpsa3HeHne BOOHbIX PECYPCOB: TOKCUYHbIE
MUKPO3MeMeHTbI, TBEpAblE BELLEeCTBa U KUCNOThbl MonagatoT B NOA3eMHble BOAbI, PeKU 1 03Epa.
OHM M3MEHSAIT XMMUYECKMIN COCTaB BOAbI, Aernas eé HENPUrogHoOW ANnd NUTbA, KynaHus u Obl-
TOBOrO MCNonb3oBaHus. He crnegyet 3abbiBaTh, UTO U3-3a 3arpsi3HEHUs akBaTopuin donopa u
dayHa peku rmbHyT, a X yHUKarnbHble BUAbl HAXOOATCA Ha rPaHyN NCYE3HOBEHMS.

MocnepcTBuAa 3arpAsHeHusi 6uocdepbl. HeratmeBHble nocneacteus HedoTerasoBon u
YronbHOM NPOMBbILLIIEHHOCTU 3aKMYaKTCA HE TONbKO B 3arpsi3HEHMM NPUPOAbI, HO N HeraTuB-
HO BNULAET Ha NoAen:

* COKpalleHWe NPOAOIHKUTENbHOCTM XXU3HU JOAEN, NPOXMBAKOWMX B paioHax BegeHus
HedpTe- 1 yrnegoodbiuu;

* yBENUYEHME aHOManun 1 NaTonorum;

* POCT HEBPOSOrMYECKMX N OHKONOTMYecknx 3abonesaHuni.

Kakue HoBble TEXHOSOrMU Bbl ObI NOpekoMmeHaoBann?

EcTb nn B Bawem parioHe He(Tb, NPUPOAHbIV ra3, YrofbHble WaXTbl Nn HedpTenepepaba-
TbiBalOLMe 3aBobl? KakoBO NONOXUTENbHOE BIIMSHWE 3TUX NPeanpuUsTUin Ha pa3BuUTHe Hallen
CTpaHbl? 3aMeTunu nNun Bbl SKONOrMYeckmi yuwepb aToro Npon3BOACTBEHHOrO NPeanpuaTUNa?
Kak npeogonetb aTy nopyy? Kakue gBvXeHWs Bbl NPEANPUHANN AN 3TOro?

Buortonnueo. KoyeBble nnemeHa Hayanu UCnorb30BaTh BbICYLUEHHbIN HABO3 XMBOTHbIX B
KayecTBe TONMMBA AN OrHA ThicA4M NeT Hasag. Belgensemoro ot 3Toro BMaa Tonnuea Tenna
XBaTano He TOmMbKO AN NPUroTOBNEHUS MULLK, HO 1 Ana oborpeBa AOMOB. OTOT METOA UC-
Nonb30BaHNA NTUYLENO NMOMETA M HAaBO3a MCMOMb3yeTCs A0 cux nop. 3omna, ocTaBLlascy nocrne
CXMUraHus 3TOro TONNMBa, ABNAETCS OOHUM U3 KanuinHo-gocdaTtHbIX yaobpeHun, a Takke npe-
KpacCHbIM LLenoYHbIM cpegctBom. OgHako GpukeTbl M3 HaBo3a obecnevnBaloT MakCMMarnbHYyHO
3P PEKTUBHOCTb TONBKO NPV NPaBUIbHOM UX M3roTOBNEHWW. [logorpeBaTtent Takke HYXXHO Oy-
AeT aganTupoBatb Ansa paboTbl Ha 3TOM TonnMBe.

3a CYET Yero ropat HaBoO3Hble OpPUKETHI?

[nsa oTBeTa Ha 3TOT BONPOC HEOOXOAUMO YYUTbIBATb YCOBUS, BO3HUKAOLWME Npy KOpMie-

-—
]
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Il rnaga. YIJIEBOZOPO/bI

HUW U NULLLEBaPEHUN XXMBOTHbIX. KOpM ANns fOMaLLHMX XUBOTHBLIX COAEPXXUT 6ernku, yrneBogbl,
XXMpbl, TPaBy UMK CEHO — KneTyaTky (uenntonody). Bce aTu BellecTBa 06beAMHSIET OQHO: MX
XMMWYECKMI COCTaB COCTOUT M3 yrnepoaa 1 Bogopoaa.

Muwa, cmelaHHas C XenyaovHbIM COKOM, MOABEpraetcsi (hepMeHTauun B Kenymgoud-
HO-KULLEYHOM TpakTe, T. €. CNOXHble BellecTBa (brMononvmMepsbl) pacLlennsoTcs 40 NPOCTbIX
BelecTB (MoHononmmepos). Mpu 3TOM YacTb BeLLeCTB BCACbIBAETCS YepPe3 CTEHKUN KULLEYHM-
Ka U CTaHOBUTCS COeOQUHEHUSIMU, NMPUTOAHLIMU ANS NMUTAaHUSE KNETOK BCEX TKaAHEW XXMBOTHbIX
Unu NTuu,

CnocoObl npuroToBrieHNA Cyxoro TonjinBa

[na npoussoacTBa TOMNMBa M3 HaBo3a WCMOMb3YKTCA pasHble MeToAbl. BaxHenwum
MPOLIECCOM BO BCEX HUX SIBNSIETCA TLaTeNbHas CyLlKa TOMNMBHbIX 6pukeToB. OgHUM U3 Kpute-
pVeB rOTOBHOCTM TOMNMBA ABMSETCS UCHE3HOBEHWE HENPUATHOIO 3anaxa.

- CoBpeMeHHble MeToabl ~

Cyweka c ucrionb308aHueM cenapamopa Cyweka c ucrionb308aHueM rnpecca

MoaTomy GpUKETLI N3 HABO3a ABMATCS XOPOLLEN ansTepHaTUBOM NtobomMy apyromy Tonmnm-
BY. HecmoTpsi Ha HeCcKonbko Goree HU3KyH TEMSOTBOPHYK CMNOCOBHOCTb, YEM Yy Yrnd, 3TOT
BMA CyXOro HaBo3a OYeHb NoaxoauT Ans Nobbix TBEPAOTONIMBHBLIX OTOMUTENBHBIX NPUOOPOB.
He okasbiBaeT oTpuuaTenbHOrO BO3LAEWCTBUS Ha OKpyXatoLyto cpeay. Npu ncnonb3oBaHum
3TOro MeToda oaHou u3 obsasartenbHbIx 3adad 12-i uenu MporpaMmmbl YyCTONYMBOIO pasBUTUS
«ObecneunTb Nepexo K paumoHanbHbIM Mogenam noTpebneHnsa n NnpomM3BoacTBay SBNAETCS
ncnonb3oBaHue aHeprmum 6es yuwepba ona npupoapl.

3apaHus .

1. Yto Takoe ansrepHaTMBHOE TONMIMBO?

2. Moyemy Bbl cuMTaeTe 3TOT BOMNPOC aKTyanbHbIM CEroaHs?

3. Kakon nctovHuk aHeprum ncnonb3yetcsa ans oborpesa Bawero goma?

4. Kak pelwuTb CyllecTByoLmME Npobnembl, CBA3aHHbIE C HEXBATKOW 3HEprun ans
OTOMSIEHUSA N NPUFOTOBMNEHNS MUY




2.22. MIPUPOAHBIE NCTOYHWKW YTNEBOAOPOLOB,
MPOAYKTbI MX MEPEPABOTKN U UX 2OOEKTVIBHOE NCMOB30BAHNE

€ro peHTabenbHOCTb.

| atan. O3HakoMbTECH C Tabnumuen 1 N0 TEXHMYECKNM XapaKTepucTukam npouecca npous-
BOACTBA 3TUNEHA; O3HAKOMbTECh C YCIOBHbIMW AaHHbIMK B Tabnuvue 2 o 3atpaTtax u Bblrogax

npon3BoacTBa 3TUNEHA.

Tabnuuya 1. TexHonoau4yeckoe onucaHue rpouecca

OeH3nHa

1 | BolgeneHue atuneHa npu neperoHke 6eHsnHa 30%
2 | BolgeneHune gononHUTENbHbIX MPOAYKTOB 46%
Tabnuuya 2. OnucaHue pacxodoe u doxodos

HaumeHoBaHue LleHa
1 | BolgeneHue atuneHa npu neperoHke 6eH3nHa 350
2 | QHepros3aTtpaTbl Ha NepepaboTKy 1 TOHHbI Cbipbs (BbiCOKas t° KpekuHra) 100
3 | CtoumocTb pabo4er cunbl, 060pyaOBaHUSA N PacXOAHbIX MaTepuanoB 130
4 | LleHa peanusaumn 1 TOHHbI 3TUMEHA (Cym) 500
5 | BatpaTtbl Ha peanu3aunto OOMNOMHUTEMNBHOW MNPOAYKUMM U3 1 TOHHbI 800

Il aTan. I1poeKT. BbInonHUTE 3KOHOMMYECKNE paC‘-IéTbI, MCcnorb3yd YCIrioBHbl€ OaHHble

B Tabnuuax 1 un 2.

Pacxop 6eH3vnHa Ha Npon3BOACTBO 1 TOHHbI 3TUNEHa (t)

O6wue 3atpaTbl HA NPOU3BOACTBO 1 TOHHbI 3TUNEHa (Cym)

O6Lwm goxopn oT peanuaaumm aTurneHa n NoboYHbIX NPOOYKTOB (CyM)

Mpnbbinb OT Npon3BOACTBA 3TUSEHA (CYM)

Il aTan. CaenanTte BbIBOA NO UTOraM pPacy€éToB:
1. ABnsieTcsa N1 Npon3BoaCcTBO NPUBLINBHLIM?

2. PocT ueH Ha He(bTb. Kak Bnusiet Ha peHTa6eJ’IbHOCTb npon3BoacTBa MNnoBbILLEHNE LIEHbI

aTuneHa?

@

3apaua: co3gatb NPOeKT MUHU-GU3HEeca Mo NOMyYeHNto 3TUINEHA KPEKMHIOM HeddTH, OLLEHUB
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TEMA 23. PELLEHUE 3AJIAN U YNIPAXXHEHMW 1O
OCHOBHbIM KNACCAM YITIEBOAOPOA0B

3aernn;|eMb|e NMOHATUA:
* COOTHOLUeHMe Mmexagy OCHOBHbIMWM KllacCcaMu yrinesogoponoB

YrneBogopoabl SBMSKOTCA reHe-
TUYECKOW OCHOBOM  OpraHNYecKmx

«— T coeavHeHwit. Tun mbpuamaaumum op-

OpraHu4yeckue BelecTBa

AunKnuyeckme Liuknuyeckue Butanen atoMoB yrnepoga, MeHso-
LLUMICS NpY nepexoge OT O4HOro Buaa
HacbILeHHbIe letep- yrnesogopoda K Apyromy, wurpaet
LmMknuieckue PeLLaIOLLYI POTlb B CTPOEHWN 1 CBOM-
- CTBax HEKOTOPbIX BWAOB YrneBodo-
apbouuknuyeckue
HeHacblleHHbIe poou POZI0B.
Anuuuknuyeckue ApomaTtunyeckue

N3yyeHne CTpOEeHUsi, XMMUYECKUX CBOWCTB M CNOCOGOB MonyYeHns yrneBodopoaoB pas-
HbIX FPYMN NOKa3bIBaET, YTO BCE OHU FEHETUYECKM CBSA3aHbI ApYT ¢ ApYyroM. HekoTopble yrneso-
Abl MOryT ObITb NPeobpa3oBaHbl B Apyrue yrnesobi:

KN
N -
fz,’<‘Q N Oo6wasn lomo- Thn Kosa Anvual - Vel OcobeHHble
o(;o e norm rmoépu- | NeHTHas | CBA3U | MexAay S
é{b ansauumn CBA3b C-C | cBsA3zsAMM
H
AnkaHbl CH,., H-C-H sp® Occ 0,154 | 109°28 Obuena,
n2n H Oy pasnoXxeHus
C.,H, Mpucoeu-
H H
. A 109° HeHus
Hukno- oy | K| spe Ocn |0,154
ankans! HOOH Oon ArnKeHbl O6bmeHa
3 O-C-C o
ATK/HBI C.H,, e=c<h :pz Oy 0,134 120° Hp:::;ﬁm
p TrC—C
3] 0-C-C o
ApeHbl CH,., H-C=CH ssp Oy 0,120 180° m p::s;g,m
P 21, .
ool sp? Occ
ApeHbl CH,, [ O., |0,140 | 120° O6MmeHa
n 2n o, sp ey




2.23. PEWEHWE 3AZAY V1 YITPAXHEHWIA MO OCHOBHbBIM K/TACCAM YTNEBOIOPOZOB 0

&

Ankanel C H = | LUwuknoankara
Ankensl C.H,,
AnkagueHbl AnNKWHbI ApeHbl
CnH n-2 C nH2n-2 Cn H2n-6

2n+2 _H2 CnHzn
—4H,
~3H, +3H,
—Hzl ] +H, ] +H,
[ 1

Tpumepusauus

OT1a 0CcOBEeHHOCTb MO3BONSAET LeneHanpaBneHHO CUHTE3MPOBATb HY>KHbIE COeQUHEHUS C MO-
MOLLbHO psifia HEOOXOOUMbBIX XMMUYECKUX peaKkLmi (Llenovek npespaLLeHnin).

Kapbug kanbuus — ateH — 6eH30n — LMKIorekcaH — rekcaH — nponaH.

Kapbug antoMmHnMa — MeTaH — 3TeH — 3TeH — 3TaH — XJI0p3TaH.

lNMponaHoBas k1ucnota — ataH — 3TeH — 3TMH — BeH3on — okeng yrnepoga (1V).

3anuwem HeobxoaMMble YpaBHEHWUS peakumnn Ans OCYLLEeCTBNEHUS CneayoLnX U3MEHEHNN:

+KOH, C,H,OH +C,H,, AICI, +KMnO,, +H,SO, +C,H,OH, H+,

Mponan *B- 5y

X X Xz Xs

[anoreHMpoBaHue ankaHoB SABNsieTcsl 0OMeHHON peakumeit, NnpoTekatoLleln no ceoboaHopa-
AVKanbHOMY MexaHu3My, MO3TOMY YCroBMEM NPOBEeOEeHUS peakLun SBNsSeTcs NErkoe Unm Bbl-
cokoTemnepaTypHoe. 3aMmeHa atoMma Bogopoaa B MOrekyrne nponaHa B OCHOBHOM MpoucxoauT
¢ obpasoBaHueM 2-6pomMmnponaHa y BTOpu4Horo atoma yrnepoga (X1):

CH,— CH,—CH+Br," CH,— CH(Br) — CH,+HBr

2. YcnoBsusi peakumm — CNYPTOBbLIN PacTBOpP LLENoYun npu HarpeBaHuy CBUOETENLCTBYIOT O
TOM, YTO 3TO peakuusa AernaporanoreHMpoBaHus, npoTtekatowas ¢ obpasoBaHMeM OBONHON
cBA3n. [1poayKToM peakumnn siBnaeTcsa nponex (X2):

CH,—CH(Br)-CH,+NaOH (pacteop) <=, CH ~CH=CH, +NaBr +H,0

3. Katanutnyeckoe ankunupoBaHue 6eH3ona nponuneHoM B MPUCYTCTBUU KaTanmsaTopa
npuBOANT K 0bpasoBaHuto nsonponunbéeHsona (X3):

CH;—CH =CH +CsH; ™ Cy4H;—CH—(CH.),

4. OkucneHne OOKOBOWM LiIENM apoMaTUYeCKUX COEAMHEHUIA NepMaHraHaTtoM B KUCION cpe-
Ae npogorkaercsa ¢ obpasoBaHMeM GEH30MHOM KUCNOTbI (X4) 1 yrneknucrnoro rasa, B KMCNOn
cpene mapraHeu npuobpeTaeT cTeneHb okMcneHus (npeepallaeTcsa B mapraHey, (I1)-cynbdar).
B peakunn Takke obpasytoTcsa cynbdaTt Kanusa n Boga. dTa peakumns SBMSEeTCS OKUCTUTENb-
HO-BOCCTaHOBUTENbHON:
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5C,H,-CH-(CH,),+18KMnO,+27H,S0,—5C,H.COOH+10CO,+9K,SO,+18MnSO, +42H,0

5. MNMocnegHsas peakumst ABNSETCS peakumnen pasnoXeHus, Tak Kak B HEN y4acTBYHOT OeH30M1-
Hasa KMcnoTa 1 aTMNoBbIN cnupT. [NpogykToM peakumm aensetca atundeHsoat (X5). Peakuuto
NPOBOASAT B NPUCYTCTBMM KOHLIEHTPUPOBAHHOW CEPHOM KMCIOTbI NPU HarpeBaHuu:

C4H;—COOH +C,H, OH > C,H,~COO-C,H;+H,0

\

1. HanuwuTe M conoctaBbTe peakuun, Heob6xoauMble ANs OCYLEeCTBIEeHUA
crneayrowmx U3SMeHeHUN.

o
a) CaCO3—> CC ——>» H-C=C-H —— CH3—Ci/
H
b) CHy ——> H—C=C—H ——> CHy=CHCl ——> | —CHQ—(le—)n
cl

C) CHy—CHz—» CH3—CH,Cl — » CHy=CH, —» CH,Cl—CH,Cl —» H—C=C—H

/ ByteH
\ LinknoByTeH

2. NMokaxunte CTPOKy ¢ (hopMyIioNn TONILKO ankKMHOB, 06 bLACHMUTE UX NPaKTUYeCcKoe
3HayeHue.
a)CH, CH,, CH,,

24 75 127

d) CaCO3—>CaO—>» CaCy—> CyHy —> CoHs—> C,H5Cl

b) C,H,, C,Hs CH,

3 '8

¢) C,H, C,H, CH,

4 g M2 g

d) C,H,, C.H,, C,H,

2" 2 75 '8

3. HanuwunTte cTpyKTYypHbIEe (hopMynbl cneayroWwmnx BelwecTB:
2-MeTunrekcuH-3, 1,4-auMeTunneHTuH-3, 4-atun 5,5,6-TpumeTnnrenTuH-2

4. HanuwuTe peakuuio crneayrowmx BewecTB ¢ NPonuHoM. O6bLACHUTE, YTO
MO>XHO UCMONb30BaTh AN CPaBHEHUSA C NPONMEHOM.

a) aMMMaYHbIN pacTBOp okcuaa cepebpa;

b) 6pomHas Boaa;

c) HBr.




2.24. SAAAYN HA 3AKPETIJIEHNE T/TABbI @

TEMA 24. 3AJAYU HA 3AKPENNEHUE TMABbI

3aer|'I.l1ﬂeMbIe NMOHATUA:

¢ aJlkaHbl; * aJlKUHbI;
¢ allkeHbl, * apomMatun4yeckune yrnesoagoponbl.

1. B nabopatopuu paccumtante o6bEM (I, npu H. y.) ankvHa, NONy4YeHHOro B pesynsrare
peakumn 96 g kapbuaa kanbuus ¢ 6oNbLIMM KONMYECTBOM BOAbI.

PeweHue 3agaun. N3BecTHO, YTO auUeTUMEH Mony4atoT B labopaTopun B OCHOBHOM B pe-
3ynbTaTte peakuum kapbuaa kanbuusi ¢ BOAoOW. ATOT NPOLIECC OCHOBAH Ha CreAyoLLEen peakLuu:

Cc/ﬁ:l + 2H,0 = Ca(OH
\C 2 —>HC=CH + O( )2

Kak BngHo n3 aton peakuun, 1 mol kapbuga kanbumsa gaét 1 mol auetuneHa. Mitak, MOXHO
pewnTb 3agadvy, COCTaBMB U3 MacChbl AAaHHOIO BELLLECTBA COOTBETCTBYIOLLYIO MPONOPLMIO:

n3 64 g CaCy——22,41 C,H, nony4aem
ns 96g —x 1 CoH,  nonyyaem

_96g - 2241
g

X =33,61
OtBeT: 33,6 /

2. ns peakumn Ky4epoBa mcrnonb3oBanu auetuneH, nonyyeHHsin n3 10 monen monekyn
mMeTaHa (1500 °C). OnpegenuTb Maccy (g) obpasoBaBLLErocs BeLLECTBA.

PewweHue 3agaun. 3anviuem ypaBHeHUs peakuuii, NpuBea&HHbIX B NPUMEpE:
2CHy —> CoHy + 3H,
CHy +H)O —> CH3CHO

BuaHo, 4Tto 13 2 monen metaHa nonyyaetca 1 mol aueTuneHa, ns Hero Nony4vaeTcst CTONMbKO
Xe yKCycHoro ansernga. Micxoas ns atoro, CoctaBngem COOTBETCTBYHOLLYIO MPOMNOPLNIO:

3 2 monenCHy, —— 44 g CH3CHO  nonyyaem
n3 10monen CHy —x ¢
1044
x =———9 =270 ¢

OTtBeT: 2201

Onpepnenntb Maccy conu(en), obpasosasLueiics B peaynsrare peakuun CO, BblaenmsLLero-
cs npu cropaHum 36,8 g Tonyona ¢ 250 g 80%-Horo pactsopa NaOH.
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PeweHue 3apgauum. [Nogcuntaem, ckonbko mosien coctaendet 36,8 g Tonyona.

Tmol————92¢g

xmol —368¢ x=12368 44
92

3710 0,4 mol.

C7H8 +902—> 7C02 +4HQO

Ecnmn ns 1 mons Tonyona obpasyetcs 7 monei CO,, ckonbko Bblaensercs u3 0,4 mol. [a-
BaniTe COCTaBMM NPOMNOPLNIO:

1 mol (C;Hg)
0,4 mol

7 mol (COy) 0,4e7
X=2,8mol 1

Ecnun peakuusi npotekaeT B cooTHoweHun 1:1, obpasyeTtcs kucnas corb.

CO, +NaOH—> NaHCO;
1mol (COy) 1 mol (NaOH) P LI
2,8 mol X=2,8 mal 1

UTtak, ucnonbsyetca 2,8 mol NaOH, a y Hac 5 mol (250-0,8=200 g (NaOH), 200:40=5).
M3 5 ToBapoB pacxogyetcs 2,8 ToBapa, a yBennumeaeTcd 2,2 ToBapa. 9tn 2,2 mons n3bbiTka
NaOH pearupytoT ¢ nony4eHHbimu 2,8 monamum NaHCO, ¢ obpasosaHuem cpefHen conum. B
3TOM cny4ae peakums 1:1. KonnuecTtso peakunm naet No MeHbLIEMY KONMYeCTBY BeLLeCcTBa:

Tmol  (NaOH) Tmol  (NapyCO3) ‘ 2261 s

2,2mol ——X=2,2mol 1

Ecrn 2,8 monsa nepsoHavanbHo obpasosasluerocs NaHCO, npopearvpytot ¢ 2,2 mons
NaOH, octaHeTca 0,6 mons NaHCO,.

OTteert: obpasyetca 0,6 mol NaHCO,, 1.e. 50,4 g n 2,2 mol Na,CO,, T.e. 233,2 g conen.

NaOH +NaHCO3—3NayCO5

3agayuum 1 ynpaxHeH1s Ansa camMoCTOATEeSIbHOro pelwieHus N

1. PaccumTtante maccy (g) ankumHa, nony4eHHoro B iabopatopun B pesynbrate peak-
uun 128 g kapbuga kanbLms ¢ 60NbLLIMM KONIMYECTBOM BOAbI.

2. Ha peakuuto KyuepoBa ucnonb3zoBanu 448 | (H.y.) auetuneHa, nosy4eHHoro u3s
meTtaHa (1500 °C). Onpegenute maccy (kg) obpasoBaBLUerocs BeLlecTBa.

3. Ha cxwuranmne 20 | HemsBecTHoro ankvHa ywno 170 | kmcnopoga. Onpegenute
OCHOBHOW YINeBOAOPO, HANULINTE BCE E€ro M30MepPbI U CTPYKTYPHYHO hopmMyIny.

4. N3 auetnnena no metogy H. [. 3enuHckoro nony4veHo 0,624 kg GeHsona. Ecnu
N3BECTHO, YTO BbIXoA peakuun coctasnseT 40%, onpeagenuTe maccy (g) nspacxogoBaH-
HOro ankuHa.
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5. Hangute konuyecTtBo 0-cBa3en B Morekyne 6ensona: 1) 6; 2) 10; 3) 16; 4) 12.

6. Kakon ob6bém Bosgyxa notpebyetcss ana oxuraHna 500 ml GeH3ona maccom
0,78 g/cm3?

7. Ecnn ns 20,16 | (H. y.) aueTuneHa 6bio nonyyveHo 18,72 g 6eHs3ona, paccuntante
BbIXOZ peaKkLuu.

8. PaccumTtanTe maccy BellecTB, 0bpasyowmxcs npu B3ammogenctenm 19,5 g 6eHso-
na c 40 g 6poma B nNpucyTcTBUM KaTtanusaTtopa xnopwuaa xxenesa (l1).

9. OnpegenuTe maccy conu, obpasoBaBLUENCA B pe3yrnbraTte peakuun okcuaa yrne-
poga (IV), sbligenuswerocs npu cropadmn 31,8 g o-kemnona, ¢ 480 g 20 NpoueHTHOro
pacteopa NaOH.

10. Onpegenute maccy cornen, obpa3oBaBLUMXCS NPy B3auMmoaencTeumn 46,8 g 6eHso-
na c 320 g 70% KOH.

11. Hannwute HeobxoauMble ypaBHEHUS peakunn Ans OCyLLeCTBNEHUS CrneayoLwwmx
N3MEHEHUN:

a)CH, - CH,— X— C,H,Br,

b) CaC, - CH, - A— C,H.CI

dC—-CH,—»CH,— CH-COH

12. Hanuwwnte ypaBHeHUs peakuun, pasnuyarolime neHTuH-1 n NeHTnH-2.

13. Hapucynte cTpykTypHble hOpMYyIibl BCEX U3OMEPHbIX TUMOB renTuHa-1.

14. Kak 04MCTUTb 3TaH OT COeAMHEHWI 3TUneHa? Hanuwmnte cooTBeTCTBYOLLIEE YpaB-
HEeHVe peakuuu.

15. Hangute cooTBETCTBME MEXAY YPaBHEHNEM pPeaKLMN N UMEHEM YYEHOTO, CBA3aH-

HOro ¢ 3TMM Ha3BaHMEM peaKkunn.

1) C,H,+H,0—CH,CHO A) A. bytnepos.
2) 2CH_Br+2Na— C,H +2NaBr B) L. Biopu

3) 2C,H.OH—C, H +H,+2H,0 C) H. 3enuHcknin
4) C,H,—C.H, D) M. Kyuyepos

E) C. llebenes

F) B. MapkoBHuMKOB

N




TTIABA I

KUCNoPOACOAEPXALLUUE
OPrAHUYECKUE COEOUHEHUA -

O YEM?

CnupTbl. deHonMbI

Apomarmyeckme cnupThbl

lMpocTble 1 CnoXHble ahUpbI
Anbaervabl U KETOHbI

KapGoHoBble KMCNOTbI

YKnpbl. Yrnesogbl

Mpon3BOACTBO OpraHNYeCckuX BeLLecTB




O AL OAHONTONR K CTUPTOR @
TEMA 1. TOMO/IOTUMECKMI PALL, HOMEHKNATYPA,
M30MEPUA NPEALENbHBIX OAHOATOMHBIX CUPTOB

( 7
N3yyaemble NOHATUA:

* 06Las hopmyna ogHOATOMHbIX NPeaenbHbIX CNUPTOB;
* TOMOSIOrMYeCcKUin psaf;
* CTPOEHMEe MOreKyrnbl U pU3nyeckne CBONCTBA;

* NISOMEPUNA N HOMEHKIaTypa.
. J

CnmpTbl — 9TO OpraHuMyeckne coeanHeHusi, ob6pa3oBaHHbIe 3aMeHON aTOMOB BOAOPOAA B
MOJieKyrne yrneBo4opOAa Ha OOHY UMM HECKONbKO MMAPOKCUIbHbIX rpynn — (OH).

NepBbIM YneHOM romornoruyeckoro psga sienserca metaHon — CH,OH. O6was dopmyna
romosnorumyeckoro psga—C H, . OH.

n 2n+1

HacbilweHHble  HepasBeTBNEHHbLIE  CAUPTHI

R R npeacTaBnsaAT cobor XMAKOCTK, a cnupThl ¢ 60-
| & |6- nee BbICOKOM MOSIEKYNSAPHOM Maccoun — TBépable
/0_\“ /0",\ BelecTBa. Temneparypa CXWKeHUst 1 Temnepa-
2o “H §" “H ./ Typa KAMEHMsi CTIMPTOB Bbille, YeM Y ankaHos.
5'\3/' b \B HusLwmne cnMpTbl MMEIT XapakTepHbIN «CrnpTo-
| | BOl/Iu» 3anax, cpegHue CnupTbl UMEKT HEMpUNAT-
R R HbI 3anax, BbiCLUME CNMPTbI HE MMEIOT 3anaxa.
e N
OpHoaToMHbIe CnnpTbl Takke Ae- Knaccu(#)u’(auuﬂ crnupmoe
NATCA Ha MepBUYHbIE, BTOPUYHbIE U (e 3asucumocmu om konudecmea 2pynrbi -OH)

TPETUYHbIE CMNMNPTbI B 3aBUCUMOCTU OT

OdHoamomHble  [leyxamomHble TpéxamomHble
pacnonoxeHus rpynnsl —OH.

CHi-CH-OH  CHCH,  CH,-CH-CH,
OH OH  OH OH OH
o

e N
Knaccudpukauyusi cnupmos
(8 3asucumocmu om pacronoxeHusi —OH epynrbl)

lNepsuyHbIlU BmopudyHsbit Tpemud4Hbil
CH,~CH,-OH  CH,-CH-CH, CH,
(l)H CH3—C::—CH 5
OH
N y

KﬂaCCVI(bVIKaLI,VIFI no CTPOeHUIo yrneBo4opoaHOro pagukarna

1. HacblweHHbIe cnUpTbl — NPOM3BOAHbIE ankaHOB, B KOTOPbIX Bogopos 3amelleH —OH
rpynnoi. Hanpumep, nponaxon-1; CH,—CH,—CH,—OH.

2. HeHacbIWeHHbIe CNUPTbI — CNMPTbI, COAePXKaLLMe rmapoKCUNbHbIE TPynnbl, TPEYronb-
HUKV U TMOPOKCUIIbHbIE rpynnbl. Hanpumep, BuHunosbin cnvpt: CH,=CH-CH,—OH.
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3. ApomaTunyeckue CnNUMpTbl COAEPXKaT apoMaTMyeCcKoe KOrbLo, He CBA3aHHOE Henocpea-
cTBeHHo ¢ OH-rpynnon B pagukarne.
Hanpumep, 6eH3nnoBbIv CNnpT.

OH

B mornekyne HacbILWeHHOro cnvpTa aToMbl Yriepoga U Kucrnopoaa HaxogaTcsl B COCTOSIHUM
sp3-rnbpuamsauunn.

HekoTopble ¢huanyeckue cBoncTBa CNUPTOB

OTHoCHU-
TenbHas Arperar- PactBo-
Xumunyeckasn Haume- o
Morne- Hoe coc- 3anax pUMOCTL B t ,°C
¢dopmyna HOBaHue K.
KynsipHas TosiHUe Boge
macca
CH,OH MeTtunoBsbin 32 Xupkoe CBOGO6: Xopowo ) 64.7
cnvpT pasHbii | pacTBOPMMbIN
C.H.OH ATNoBbIN 46 Xupkoe 3anax Xopouo ) 78.3
25 cnvpT cnMpTa | pacTBOPMMbIN
C.H.OH MponaHon 60 Kupkoe Xopowo . 97,2
37 pacTBOPMMbI
C,H,OH ByTaron 74 XKupgkoe Pesknin ManopacTBo- 17.8
3anax PUMBbIVA
CH,,OH MeHTaHonN 88 PKupkoe ManopacTBo- 138,0
PUMBbIIA
Ha4MHas c R bes He pactBo-
Teépooe .
C,,H,OH 3anaxa PUMBIN

HasBaHue cnvpTta obpasyetca nyTéM gobaeneHuns cyddukca -0 K Ha3BaHMIKO arkaHa
C COOTBETCTBYIOLLMM YNCIIOM aTOMOB Yyrrepoga: MeTaHos, 3TaHos, nponaHos, 6yTaHon U T. A.
Hanpumep, Mbl HA30BEM crieayroLme COeaNHEHNS:

(I)HICI
H,C—-CH~-CH-CH ,—-C-CH-CH,CH,
6 5 41 3 2 1

HC-CH-CH,  H.C

Camas gnuHHas uenb COCTOUT M3 9 aTOMOB Yrnepoaa, No3TOMY Ha3BaHWE KOPHSI HOHA,
cypuke -on.



3.1. TOMOJIOTMYECKII P/, HOMEHK/TATYPA, MU3OMEPWS
MPEAENBHBIX OAHOATOMHbIX CMNPTOB @

— OH rpynna pacnonoxeHa y YeTBEPTOro atoma yrrnepoga — HoHaHosn-4.

Takxke aTO coegMHEHNE COAEPKUT METUITBHYIO N STUNBHYIO FPYMMbl y YETBEPTOrO U LLECTOrO
aTOMOB Yrrepoaa COOTBETCTBEHHO, @ TaKKe aTOM XJlopa y TPeTbero atoma yrnepoga. Tak, no
HomeHknatype IUPAC nonHoe Ha3BaHue 6-3Tun-4-mMeTun-3-xnopHoHaHon-4.

N3omepunsa ogHOaTOMHbIX NpeAeribHbIX CMPTOB 3aBUCUT OT M30MEPUN YINepPOaHOro cKene-

Ta N NONoOXeHnA FI/I,CI,pOKCI/IJ'IbHOVI rpynnbl B MOneKyne. HauynHasa c nponaHona, TpeTbero 4reHa
romMosiorm4eckoro pdaa, B cnmptax noAsnarTCA M3oMepbl.

CH,-CH,-CH_-OH CH3—(|3H—CH3
nponaHors-1 OH
rpornaHosn-2

Kpome TOro, ons HUX xapakrepHa MexknaccoBas nsoMepus (CnvpTbl SBASOTCA n3oMmepa-
MU 3PMPOB).
CH,- CH,— OH CH,-O-CH,
amaHor Aumemuriosbil 3ghup

|

1. HasoBuTe cnepytolLme BelllecTBa, KOTOpblE OTHOCSTCS K Knaccy CriMpToB.
CH,~CH,—CH~OH,

CH,~CH(OH)—CH,;

CH,~CH,—CH,~CH,—OH;

CH,~CH,—CH(OH)-CH_;

CH,~C(CH,)(OH)-CH,.

moow>

2. Hangute cpeaun gaHHbIX oopmyn n3omepbl NeHTaHona-1 n onpegennte Tun nso-
Mepuun. HasoBuTe BCce COeaNHEHNS:

1) CH,~CH(CH,)~CH(CH,)-OH
2) CH,— CH,~O- CH,
3) CH,~CH,—O- CH,

4) CH3—CH2—C|)H—CH2—OH
CH

3
5) CHy-CH,~CH-CH,~CH,
CH

3. OnuwuTe obpasoBaHMe BOOOPOOHbIX CBA3EN B MOMeKynax nponaHona-1.

4. 3T0 BELLECTBO M3BECTHO YErNoBeYECTBY C APEBHUX BPEMEH, a ero Ha3BaHue B ne-
peBoge c apabckoro o3HavaeT onbsaHALWMIA. OH LUMPOKO UCMONb3YEeTCA B PasfmyHbIX
oTpacnsax akoHomukn. ObnagaeT gesnHbuumMpyroWwmMn ceoncTteamu. Ecnn nsesecTtHo,
4TO Npu cropaxumn 3,45 g ero obpasyetcs 6,6 g CO, 1 4,05 g BoAbl, TO 4TO 3TO 3a BeLLe-
CcTBO? NIOTHOCTL NAPOB 3TOrO BeLlecTBa MO OTHOLUEHUIO K BO3ayxy paBHa 1,59.

3
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TEMA 2: TONTYSEHUE, CBOUCTBA U NPUMEHEHUE
HACBILLEHHbIX 0[JHOATOMHbIX CMTUPTOB

U3yyaemble noHATUA:

* XMUYECKNE CBOWCTBA; * NMony4vyeHune; * NMPpUMEHEHNE.

OpHoaToMHbIe HacbIWeHHbIe CnNpThl. B npegensHbIX yrnesogopodax npy sameLleHnn og-
HOro atoma Bogopoaa Ha ruapokcunbHyto rpynny OH obpasyoTcs ogHOaTOMHbIE NpefenbHble
cnupTbl. OHKM umetoT obulyto dopmyny C H, . OH. CnnpTbl Takke MMeT CBOM romosormye-
Ckue psfpbl, NpMyYemM CoCTaB OAHOrO NPeAcTaBUTENs OTNIMYAETCH OT NPeALeCTBEHHUKOB U NO-
cnegosatenen rpynnown CH2.

XvMmunyeckue CBOMCTBA CNMPTOB 3aBUCAT OT MMAPOKCOrpynnbl 1 pagukana.

1. Peakuum ¢ paspbiBom cBa3m O-H

A) Bzanmogenctaue ¢ WenoyHbIM1 MeTaniamu:
2C,H,OH+2Na — 2C,H,ONa+H,

B) Peakuus c kucnotamu:

CH,—~CH,~OH+HO-NO, — C,H,~O-NO,+ H,0

amusriHumpam
1
CH3—CH2—O@?—OH — C,H,~0-SO,H+H,0
@) amuricepHasi Kucrioma

ObpasosaHue rpocmaeix aghupos:
CH,CH,~OH +HO -CH,CH, - CH~O-CH, +H,0
ouamuriossil 3ghup

ObpasosaHue CrioXKHbIX 3¢bupos:

@] O
A \ H,S0,, t° 4
CH3—C ! + H—:'O— C2H5 ﬁ CH3— C\ +H20
O-H___| O-C,H,
amuriauemam

2. Peakuuu c paspbiBomM cBA3u C-O

Peakuus ¢ ranoreHoBOAOPOAOM:

2C,H,OH+HCI %24 5C H CI+H,0



3.2. MONYYEHWE, CBOMCTBA U MPUMEHEHUE HACBILLEHHBIX OAHOATOMHbIX CMTUPTOB

3. Peakuunsa ¢ coBmecTHbIM pa3pbiBoM cBsAszent O-H n C-0

[lernapartauus cnmpToB

H,S0,t > 140°C

CH,—CH, ——> CH,=CH,+ HOH
rfemmeegeo
:_H____QH_: amurieH

H,S0,t> 140°C

CH,~CH-CH, —> CH,=CH,—CH, + HOH
Y B {---+ npornuneH
H_OH!

OkucneHwe:

a) ropeHne CnnpToB:
C,H,OH + 30, — 2CO, + 3H,0.

6) K,Cr,0, + H,SO, xunakodasHoe OKUCNEHNE C MCMONb30BaHNMEM CMECH:
3C,H,OH + K Cr,0, + 4H,S0O, — 3CH,COOH + K, SO, + Cr,SO,), + 7H,0.

B) okucneHune okcugom meam (1) npu HarpesaHuun:
CH,—CH,—OH + CuO — CH,—CHO + Cu + H,0.

B npouecce okncneHus neperYHble CNUpTbl 06pasytoT anbaeruabl, BTOpUYHbIE CNUPThI Npe-
BPALLAKOTCS B KETOHbI.

AHanuns cnupToB, cneunduyeckme AnNA HAX peakummn

YH1BepCcanbHON Ka4eCTBEHHOW peakumm s Knacca CNMpToB He cyllecTByeT. [1na aHanu3a
npegcraBuTeNen 3Toro knacca UCNnonb3yT PasfnnyHble cneundunyeckne peakumm.

CnmpTbl OKUCNAKOT Ha Xonode pacTBOPOM MepMaHraHarta kanus (crnegyetr NOMHUTb, YTO
OKUCIIEHNE MEPBUYHBIX N BTOPUYHBLIX CMMPTOB MPOTEKAET B HECKOMBbKO CIOXHbIX YCIOBUSAX.
CnunpTbl YacTo coaepXkaT NerkookMcnsiemMble 4O0aBKM, 3TO UX OTINYMTENBHbIN Npu3Hak. Cnup-
Tbl HE 06ecLBEYMBAOT OPOM Y YETLIPEXXITOPUCTOrO yrrepoaa. C NoOMOLLbI0 3TOM peakLmnm MOoX-
HO OTIIMYUTb CMIMPTLI OT ankeHoB W anknHoB. Kpome Toro, CNnpThl MOXHO OTMYUTL OT ankaHoB
Y arnkMHOB MO PeaKUmMy OKUCINEeHNs Nod AencTBrem xpomosoro aHrnapuaa CrO,: B npucyTCTBUK
BogHoro pacteopa CrO, v CEpHOMN KACMNOTbl B TE4EHME ABYX MUHYT NPO3payHblii (PUONETOBbI
pacTBOp CTAHOBUTCS CMHE-3EMEHBIM N MYTHEET.

O6pasew Jlykaca ucnonb3dyetcs Ansg onpeaeneHns Toro, ABnseTCa N CnupT NepBUYHbIM,
BTOPWYHBIM WM TPETUYHLIM. OTOT METOL OCHOBAH Ha PAa3HOM peakLMOHHOM CnocoBHOCTH
CMMPTOB MO OTHOLLEHWIO K rafioreHOBOAOPOAAM.

[axxe oueHb HebornbLUME KONNMYeCTBa 3TUMOBOIO CNMPTa B BOAE MOXHO onpeaennTb C MoMo-
Wbto nogodopmMHom peakumn. KadectBeHHasa peakumsi Ha 3TUMNOBbLIA CNMPT Ha3blBaeTCs NOA0-
dhopmHoM Nnpobon. BTy peakuuio Takke MOXHO NnpumeHuTb K 0,05% pacteopy cnvpTa. K npobe
CnMpPTOBOro pacteopa aobasnsem pacteop Jloronsa. Pacteop Jltorona cogepxuT nog (1 4actb
noga, 2 YacTtu nogmaa kanus, 17 yacten QUCTUNNnMpoBaHHOM Boabl). [Npu oxnaxaeHun pacTeo-
pa NosiBNsIeTCs XEnTasi B3BeCb Moaodopma, Npu BbICOKOW KOHLIEHTPALMKX crnivpTa NosiBrsieTcs
XENTbIN 0CcafgoK nogodopma:

-

(65



@ Il rnaBa. KNCOPOACOAEPXKALLVE OPTAHUYECKVE COEAVMHEHWA

C,H,OH + 6 NaOH + 4J, = CHJ, + HCOONa + 5 NaJ + 5H,0

NMonyyeHne ogHOATOMHbLIX CMUPTOB
1. Tmapartauuns ankeHoB:

CH,=CH, + H,0 — CH,CH,OH
2. BoccTaHOBNEHMEM anbAernioB N KETOHOB:
CH,(CH,); CHO ™ CHy(CH,); CH, OH
3. BoccTaHOBNEHNEM CMNOXHbBIX 3OMPOB 1 KAPOOHOBLIX KUCHOT:

CH,CH,CH=CHCOOC,Hs %> CH,CH,CH=CHCH,0H+ C,H;OH

4. OKMcneHne ankaHoB:

_ CH,OH
0

cH, &M > » CH,=0

2000 | | HCOOH

OpHoaToMHbIE CNNPTLI ABNAIOTCA BaXKHbIM ChIPbEM B XMMUYECKOM NMPOU3BOACTBE MHOMMX
opraHudecknx coeguHeHun. MNMueson cnUpPT NonyyarT U3 KapTodens, 3epHa, KOPHENNoaos,
caxapHon naToku, arog 1 Apyrux 6oratbix yrnesogamm Kynstyp. Kpome Toro, cyLectsyeT MHO-
XeCTBO MeTOAOB CUHTE3a U3 HEMULLEBOro Cbipbs. PaccMoOTpmMM NPOM3BOACTBO U NPUMEHEHME
OLHOATOMHbIX CNNPTOB.

MeTunoBbIN CNUPT SBMNSETCA XOPOLUMM PacTBOpPUTENEM, €r0 NMPUMEHSIIOT B NaKOKPaCO4YHOM
NPOMBILLIIEHHOCTM, B MPOU3BOACTBE doeHondopmanbieryga, B NPou3BOACTBE dhapMaleBTU-
YeCKuX NpenapaTtoB, a Takke Kak A00aBKy K He3aMep3atoLLMM KUAKOCTAM U MOTOPHOMY TOMMMBY.
MeTunoBbIn CNMPT NOMyYaroT B MPOMbILLIIEHHBLIX MacluTabax nyTéM Cyxol pacnuIioBKU OpEBECU-
Hbl Y CUHTE3-ra3a U3 MeTaHa.

MeTtaH BogsHon nap wnu yrnepog (IV) — cuHTes-ra3 obpasyercsa npu HarpeBaHUM C OKCU-
AOM HUKensi B KadecTBe kaTanusaTtopa. A npu HarpeBaHWW NoA aBrneHMeM npeBpallaeTca
B METaHOM Npu Hann4uMm TemnepaTypbl U KaTanusaTtopa.

CH, +H,0 — CO +2H, (850 °C, Ni)

CH, + CO, — 2CO +2H, (850 °C, Ni)

CO + 2H, — CH,OH (600 °C, 500 a.a, ZnO +Cr,0,)
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STUNOBLIN CAUPT LLMPOKO UCMOSNb3YETCS KaK aHTUCENTUK B MEAULIMHCKON NpaKTUKe; Ha ero
OCHOBE FOTOBSIT pas3nuyHble nekapcTBa (HACTOWMKKM, CUPOMbI, pacTBopbl 1 Ap.). Kpome Toro, oH
NCMOMb3yeTcs B XMMUYECKOM CUHTE3e OpraHUYecKMX COeAUHEeHWN, TakMx Kak aueTtanbaern,
YKCyCHas kucrnota, aupbl KapOOHOBbLIX KUCHOT.

nweHn4yHaa Myka Boda

NeHTo3aH

% .
-u] e | - MouckoBas dpakuums

I ¥ g < |

S 4 Ea Ny - L

i = :

A o
g Ouctnnnauunsa oD
T T s J____;:wi_ . MonekynsipHoe cuto  Boga 1
R = . e e Ifiﬂ
M MNepemelunBa 1 | F i
!-_-!5—.}4 I e \: H
: | l g | T T CHM[E)-T O
Cyxol KOpM 4151 9TaHONOBOW Bbinapuearie Bona

NPOMBbILLNTIEHHOCTU

i =]

]ﬁl;ﬁl ._
- H MepemelunBaHmne KoHgeHcar

JEHE ! i Cyxol KopM AJ1s
B : Cyuika YSTaHonoBON
CyxoM = '_.'1. I £ TPOMBbILLIIEHHOCTHU

octatok | E f Lﬁ[j“ L

OTMnoBbIN CnMpT nony4arT B NPOMbILLNEHHOCTU HECKOJIbKUMUA crnocobamu:

1. Kpaxmancogepxalue BellecTBa rmaponusyoT nog AenctsMeM depmeHta amunasbl
nyTém obpaboTkn napom. B pesynsrate obpasyercs manbTo3a, a Manbro3a npespallaeTcs
B rNioKo3y. Mioko3a npespallaeTcs B 3TUMOBbLIN CAMPT Mo AeWCTBMEM NULLEBapPUTENbHbIX
depMeHTOB. OTOT CAMPT MCMOMb3YyeTCs B €4e N MeguLumHe.

MMonyyeHne aTUNOBOro CNMpTa CNMPTOBbLIM BPOXEHWUEM TTTHOKO3bI:

C,H,,0, —2C,H,OH + 2CO,

2. M'mpgpaTtaumsa ankeHoB. ATUIOBbLIA CAVMPT NoryyalT AobaBneHneM BoAbl K 3TUNEHY:
CH,=CH, + H,O0 —CH,-CH,-OH

3. CoeanHeHWs ranoreHoB U COXHble 3h1pbl TMAPONU3YHOTCS:

CH,-CH,-CI+H,0 — CH,-CH,-OH +HCI

OTUNOoBbLIN CNNPT OKa3blBaeT Bpe4HOE BO3AENCTBME Ha opraHmnam veroseka. Ecnu ero ko-
NNYECTBO B KPOBW N TKaAHAX NpeBbllLaeT HOpMY, TO HapyluaeTcss obmeH BewecTB. Cuctema-
Tnyeckoe ynotpebneHme B HEGOMbLUMX KONMMYECTBaX BbI3blBAET ankoronmaMm. OTO Bbl3blBaeT
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3aboneBaHusA NevYeHn n cepgua, AereHepaTyBHbIE M3MEHEHWS TONIOBHOMO MO3ra, Ncuxu4eckme
paccTponCcTBa, YTO HEraTUBHO CKa3blBAETCH Ha MOTOMCTBeE.

BnusHue amunoegozo criupma Ha besiok (deHamypauyusi 6erika)

Heo6xoanmoe o6opynoBaHue u peakTuBbl: Npobupka, NuneTka, KunsadéHas soga, cnupt
70%, AnYHbIN Gernok.

Xop paboThbi:

1. NomecTuTe anyHble 6enkn B ABE NPOGMPKA.

2. B npobupky 1 gobaBntb 3TUNOBLIN CNMPT, @ B NPOOUPKY 2 — KMnsa4ényto Bogy. Kakue ms-
MeHeHus HabnogatTca?

Moa pencTernem ankoronst PU3nNKo-xmmmdeckmne cBoncTea benka nameHnnuck. benok B simu-
HoM Genke He BO306HOBMNSEM. TOYHO Tak e ankorosibHble HanuTKU Bbl3blBalOT HeobpaTumble
COCTOSIHUS B OpraHM3me YernoBeka.

3aaaHusa

1. O6BbACHUTE, KaKne 0cobble XMMMUYECKME CBOVCTBA CMNPTOB CBA3aHbI C HANMMYMEM B UX MO-
nekynax rapoKCUIbHON rpynmbl.

2. PacnonoxuTte B Nopsigke BO3pacTaHMs KUCINOTHbIX CBOMCTB Crieaytolume BeLecTBa: BoAa,
oyTtaHon-1, Tpet-6ytaHon, metaHon. OBoCHynTE OTBET.

3. OxapakTtepuaynte Hanbonee BaxkHble rpynrbl cneunudryecknx peakumn gns cnmptos. [MNpu-
BeOUTE COOTBETCTBYHOLLME NPpUMEpbI. HanuwmTe ypaBHEHNST peakumi.

4. Mpegnoxnte MeTOA pasnmyeHns dytaHona-1, 6ytaHona-2 n TpetTuyHoro GytaHona.

3anonHuTte Tabnuuy

OOLme cBOMCTBA BellecTBa MeTtaHon

MonekynspHas doopmyna

CTpykTypHas dopmyna

Twvin cBa3un

Bctpeyaetcs B npupoge

MonyyeHne
A) B NPOMbILLUNEHHOCTH
B) B naboparopum

dunsmnyeckme ceoncTea

XumMmuyeckme ceoncTea

MonyyeHwne




3.3. MHOTOATOMHbIE CTTNPTbI

TEMA 3. MHOTOATOMHBIE CITUPThI

MsyqaeMble NMOHATUA:

. ob6wasa dopmyna;
. ¢m3myeckme CBONCTBA;
. nsomepus;

. nonyyeHuve;
. HOMeHkKnaTypa.

Hanbonee BaxHble NpPeacTaBUTENM MHOTOATOMHBIX CIMPTOB COAEepXKaT OT ABYX A0 LUeCTU
TMAPOKCUIBHbIX Fpyn.

[lByxaTOMHble CNUPTbI Takke Ha3bIBalOT IMUKOMSAMW, a TPEXATOMHbIE CNMPTLI Takke Hasbl-
BatoT ankaHTpuonamun. Hanbonee pacnpocTpaHeHHbIMY MHOrOATOMHBLIMW CNIMPTaMW SBMSIKOTCS
STUNEHTTIMKOINb U MULEPVH.

?HZ_(EHZ (|:H2_(|3H _C|:H2 MHoroatoMHble CnMpTbl — 3TO
OH OH OH OH OH CNUpPTLI, coaepxalume ase n bonee
SMUIIeHaUKOIb anuyepuH FMMAOPOKCUIIBHBIX Tpynm.

Bce OByxaTtoMHble CnUPTbl Ha-
3bIBalOTCA FMUKONAMMA.

HasBaHue rnukonen ces3aHo co
cnagkum BKYCOM MHOMMX npencra-

CH,~CH-CH—CH-CH, BUTENEn (OT rpeveckoro «glycos» —

T :
OH OH OH OH OH criapkiM).
namuamomHbIU criupm rieHmaHor

Obwasn dopmyna rnukoneit: C H, (OH),.
Kennut, nSTMaToOMHbIN CNMPT, UCNONb3yEMbIN B Ka-
YecTBe 3aMeHUTeNs caxapa:

[ prmgh-ghgh=gh.
OH OH OH OH OH OH

wecmuamoMHbIU criupm 2ekcaHor (copbum)

O6wasn copmyna rnukonen: C H, (OH),.

B aTom cniyyae n=2. lNoTtomy 4TO He cyLuecTByeT cnupTa ¢ dop-
mynon CH,(OH),. lomonoruyeckuin pag rmukornei HadmHaetcsa ¢
atunexrnukonsa C,H,(OH),.

Fmukonu unu auonel. [lepBoOTKpLIBaATENEM Kracca rnmkonem
sensietca LWWapnb Btopu, dopaHUy3CKkuiA YYEHbIN, BHECWN 6onb-
LLIOW BKMNaz B OPraHMYeCcKyto XUMUIO.

C MOMeHTa CBOEro OTKPbITUS FIIMKONN aKTUBHO MCMOSb3YHOTCA
B CMCTEMax OXNaxaeHus aBuraTernen BHyTPEeHHEero cropaHus, Xo-
NOAWMBHbBIX yCTaHOBKaxX N 060pyaA0BaHUM KIMMAT-KOHTPOSS.

HomeHknaTypa. B Ha3BaHMsIX MHOroaTOMHbIX CIMPTOB (Nonu-
OJI0B) MOSIOXXEHNE N KONMUYECTBO MAOPOKCUMbHBIX rpynn o6o3Ha-
YalT COOTBETCTBYHOLWMMU Undpamm u cyddukcamu -guon (ase OH-rpynnsl), -Tpuon (Tpu
OH-rpynnbl) n 1. 4. Hanpumep:

-
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1 2 1 2 3 4 3 2 1
CH~CH,  CH~CH-CH,  CH;CH-CH,CH,
OH OH OH OH OH OH OH

amaHouorn-1,2 nponaHmpuon-1,2,3  6ymanduon-1,3
(a3murneHanukonb)  (anuuepuH)

OHCH,
12 3 4 5 7 8

H3C—CH2—(|3H—CH2—C|)—CH—CH2—CH3
OH CH,

Hymepyem co cTOpoHbI, 6rivkanLen K rmgpoKCUNbHON rpynne B Lenu.

OH umeeT 8 atoMoB yrnepoga, NO3TOMYy KOpeHb HasbiBaeTCs OKTa C cyddpmkcom amon,
NoTOMY 4YTO ecTb Age rpynnbl OH.

—OH-rpynnbl pacnonoxeHbl Ha TPETbEM U NATOM aToMax yrnepoa, TO €CTb 9TO OKTaH-
avon -3,5.

Takxke aToO coeguHeHVe UMeeT ABEe METUIIbHbIE rPYNnbl Ha NATOM M LWEeCTOM atoMax yrre-
poga.

Tak, no HomeHknatype IUPAC ero nonHoe Ha3BaHue — 5,6-aumetnnokraHgnon-3,5.

MU3omepus

I/I30|\/|ep|/|;| ABYXaTOMHbIX CMMPTOB onpenendeTca pacnorfioXeHnem rmapoKCUnbHbIX rpynn m
N3oMepuren yrnepoaHoro ckenera.

B 3aBucumocTn ot pacnonoxenusa rpynn —OH pasnuyator o-, B-, y-, & -,... ANOMbI.
Mo npupoge rmapoKCunbHbIX aToOMOB yrrepoda Auosbl MOryT ObiTb NEPBUYHO-BTOPUYHBIMNA,
NepBUYHO-TPETUYHBIMWN, BTOPUYHBIMU U T. 4.

H,C-CH-CH,—CH, nepBUYHO-
|| a-2/1uKorb . oytaHanon-1,2
HO OH BTOPUWYHbI
H2C_CH2_CH_CH3 nepBU4HO-
| | B-anukorib . 1,2-0yTUNEHIMUKOINb
OH OH BTOPUWYHbI
H,C-CH,—CH,—CH,
lOH (lJH y-2/1UKOIb OBa-nepBUYHbIN 6ytanguon-1,3
H,C-CH-CH-CH,
Cl)H lOH a-2/1uKorlb ABa-BTOPUYHbIN 6ytanguon-1,4
"
H,C—C—CH, Qa-2/UKOTb nepautirio- 6yTaHavon-2,3
[ TPETUYHBbIV
HO OH
s
H3(|3—CH—C|:H2 B-anukorb [OBa-nepBUYHbIN 2-meTunnponaHgunon -1,2
OH OH
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CnupThbl HanmeHoBaHue ®dopmyna ®dusmnyeckne cBoncTea
HO-CH,-CH,-OH
BYX-
Asy Mpo3pavHasa macnsiHucTas
aToMHble
- OTUNEHIMUKOorb A00BUTasA XUAOKOCTb 6e3
P 3anaxa co Crnagkum BKyCOM
(avonbl)
C,H,(OH),
Tpéx- Bsaskasi, npo3payHas,
aToOMHble cnagkasi Ha BKYC XXUAOKOCTb.
[muuepuH .
CnupThl CmeluvBaeTcs ¢ BOAOM B
(Tpvonsbl) nobon nponopuunn
Kpuctannuyecknin 6enbiii
YeTbIpéx- NOPOLLOK CO Cnagkum
aTOMHble MeHTaspuTpPUT BKycoMm. PacTeBopum B
cnnpThI BOAE N OpraHnYecKmnx
pacTBOpuUTENsX
CH,OH(CHOH),CH,OH
Kpuctannuyeckoe
MNartun- OecLBeTHOE BeLlecTBO
aToMHble Kevnut CO CraKMM BKYCOM.
CnvpThl PactBopum B Boge, cnvpTe,
OpraHn4yecKnx KMcrnoTtax
CGH1406
Cniagkoe kpuctannuyeckoe
LLecTun- BELLECTBO, XOPOLLO
aToOMHble Copbur acTBO I/IMOGF:B BOAE, HO
(rnoumT) " P P ’
CnvpThl nnoxo pacTtBopuMoe B

dTaHone

@
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OnbIT. KayecTBeHHaa peakuusi Ha MHOroaToM- Y
Hble CNMPThI.

Heo6xoaumoe o6GopyaoBaHMe U peakTUBbI:
npobvpkn, rmapokeva meam (I1).

Xop pabortbl:

1. HanewnTte B npobupky 5-6 ml rmyuepuHa.

2. HaHecwTe Ha Hero pacteop Cu(OH),.

3. MoHabntoganTe.

B pesynbTaTte peakuum pactsop npuobperaer xa-
PaKTEPHYH CUHIOK OKPaCKYy.

NonyyeHune
I'IonyquMe MHOToaTOMHbIX CIMPTOB B na6opaTopvm N NMPOMbILLJTIEHHOCTU:

1) rmgpataums anokcuga (nonyyeHue STUMEHTTINKONS):
C,H,0 +H,0 - HO-CH,-CH,-OH;

2) B3aMmopencTBne QuranoreHasnkuioB ¢ pacTBOPOM LLENoYK:
R-CHCI-CH,CI + 2NaOH — R-CHOH-CH,OH + 2NaCl;
3) oKMCrieHne ankeHoB:
R-CH=CH, + H,0 + KMnO, — R-CHOH-CH,OH + MnO, + KOH;

4) ombINeHWe XMPOoB (NonyveHne rmuuepuHa):

CH,— OCOR CH,— OH

| |

CH-OCOR +3HO =—> CH-OH +3RCOOH
| |

CH,— OCOR CH,— OH

|

1. Hapucyinte cTpykTypHyto dpopmyny 1,2,4-6ytaHTprona.
2. HanuwmnTe CTpoeHme 3TUNEHITIMKONS U IMULEepuHa 1 paccuuTanTe B HUX O- U TT-CBA3W.
3. Hanvnwwute ypaBHeHue peakummn nonyyYeHns 3TUNEHNMKOrS.

4. Y70 0bpasyercs npu B3arMOAENCTBUN rMuLepuHa ¢ asotHon kucnotoit n Cu(OH),?
Hanuwwnte ypaBHeHNa peakumin. HazoBuTe NpoayKT peakuumu.
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TEMA 4. CBOUCTBA 3TUNEHTNTUKONSA U TNULIEPUHA

MsyqaeM ble NOHATUA:

* 9TUNEHITINKOIb; * NPUMEHEHNE MHOTOATOMHBbIX
* [MULEPUH; CNUpTOB.

Q KakoBo 3HauyeHue aHTUdpU3a ona aBTomoouna?

OTUNEHITINKOSb

OTUNEHIMMKONb — ABYXAaTOMHbIA CAMPT, MNPOCTENLLNIA
npeactaBuTeNb MHOrOATOMHbIX CMMPTOB. QTO crnerka mac-
naHUCTasda, npo3padHas, 6ecuseTHas Xungkoctb. OH He nme-
eT 3anaxa u UMeeT CriafKkui BKyC. QTUINEHITINKOIb TOKCUYEH.
lMonagaHne 3TUNEHITIMKONSA UM €ro pacTBOPOB B OpraHM3m
yeroBeka MOXET BbI3BaTb HEODOpaATMMblE U3MEHEHMSI B Opra-
HU3Me. OTUNEHIMNKONb — NEerkoBocnnaMeHsoLeecs Belle-

CTBO, Temneparypa B3pbiBa ero napos: 120 °C.
1. BsaumogencTBMe C WenoYHbIMU MeTannamm
Mpy B3aMMOOENCTBUN STWUMEHITIMKOMS C LUENOYHbIMU MeTannamm obpasykTcss conu —

MUKONATHI. B peayanaTe peaKLl,VII/I STUNEHITIMKOIMb CHa4valla 06pa3yeT MOHOAJIKOIron4r,
3ateM anHaTpuneBoe coegunHeHne: 3

TUNEeHITIMKOINb LLII/IpOKO NCnoJrib3yeTtcd
OH OH ONa ONa yeres
| | | | B TEXHWKE B KayecTBe OXNaxzaroLlen

CH,—CH, +2Na — CH,—CH, + H,t  xugkoctu B cuctemax oxnaxgeHus

3MUIeHaIUuKOIIb 2/1uKonsam Hampusi Auratenen n KOMnblTEPOB, aHTUGPU30B
N TOPMO3HBbIX XMAKOCTEN. Mcnonbayercs B
2. BsanmogencTBue ¢ opraHu4ecKumm OpraHU4ecKOM CUHTE3e.
Kucnotamm

B pesynbrate B3aMMOAENCTBUSA STUMEHININ-
KONS C OpraHn4eCcKMMK KMCcrotTamm obpasytoTcs CroXHbIe 3pupbl (aHaANOrMYHbIE MMULEPUHY):

CH,(OH)~CH,(OH)+CH,~COOH ' CH (OH)-CH ~OC(O)~CH,

3. BsaumopewncTBuMe C ranoreHoBogopogamm
OTUNEHIMMKOMb pearnpyer € rarioreHoBo4opoAaMm ¢ obpasoBaHMeM ranoreHMaoB STuneHa:

CH,(OH)-CH,(OH)+HHal — CH,(OH)-CH,Hal+H,0O
4. JernppaTtauums
Mpy HarpeBaHUN STUMEHITIMKONS B MPUCYTCTBMM KOHLEHTPUPOBAHHOW CEPHOWN KACIOTbI MO-
eT obpasoBaTbCsa aueTanbaerva:

CH,(OH)-CH,(OH) 459, CH ~CHO+H,0

B pesynbrate gerngpartauumn Takke BO3MOXHO 06pasoBaHMe LMKNMYeCcKoro npocToro adu-
pa — ANOKCaHa: O
CH—OH HO—CH 77N
— —CH;,  +hs0, H,C CH,

2
| + | -2H,0 | |
CH,—OH HO—CH, H,C CH,
~N

O/
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Kakoe BeLLecTBO MOXHO UCNONb30BaTh, KOrAa pe3nHa Ha ABepLe XonoaubHUKa cTa-
HOBUTCA MANKOW U PbIXJION?

MuuepuH
[MuueprH — TpPEXaToMHbIN cnupT, U No HomeHknatype IUPAC ero HasBaHue — nponax-
Tpuon-1,2,3.
MmuuepuH — nuuieBas gobaBka
C|:H2_(|:H_C|H 2 noa Homepom E422.
OH OH OH

[MrueprH BXoAUT B COCTaB NpMPOAHLIX 3dmpoB. ATo BGecLBeTHast BsA3Kas XngkocTtb. bna-
rogapsi HanMYMK BOAOPOAHbLIX CBA3EN MNLEPUH CMeLUMBaeTCa ¢ BoAOW B Nobon nponopuunu.
Be3BogHbIN MMNLEPUH OYEHBb TMIPOCKOMMYEH U MPY MONaZaHMM Ha KOXY BbI3bIBAET OO, HO B
pa3baBrneHHOM COCTOSIHUM €ro MPUMEHSOT B MPON3BOACTBE KOCMETUYECKMX CPeacTB (KPEMOB,
renewn) v B NULLIEBON NPOMbILLIIEHHOCTM ANS NPUrOTOBMEHNS NIMKEPOB.

KncnotHble cBoWcTBa, TO €CTb CMOCOOHOCTb OTAe-
NATb NPOTOH, Y MULEPUHA BbipaXXeHbl CUNBbHEE, YEM Y
OLHO- N ABYXaTOMHbIX CMINPTOB.

1. BsaumogencTBUe ¢ aKkTUBHbIMM MeTannamm

[MUueprH nerko BCTYMaeT B XMMUYECKYH) peakumio C

MHoroatomHble CNUPTLI, B OTN-
yne OT OAHOATOMHbIX, UMEKT B MO-
neKkyne HeCKONbKO MMAPOKCUMbHbIX
rpynn. [pocTenwmnm AByXaTOMHbIM

LLenoYHbIMM MeTannamu, obpasys conmu — rnuueparbl
(Hanpvmep, aTUMEHIMKOMb 1 3TUNOBbLIN cnnpT). [MNpn aToMm

MOryT 00pa30BbIBaTLCA MOHO-, AN- U TPUMULEPaThI:

2C,H,(OH),+ 6Na — 2C,H,(ONa), + 3H,

2. BzaumogencTtBMe C CUNbHbLIMWA HeopraHu4e-
CKUMMU KUCIOoTaMu

[Mpy B3aMmogencTeumn ¢ CUNbHBIMU HEOPraHUYeCKU-
MW KMCNOTaMu MposBIAIOTCA OCHOBHbIE CBOWCTBA: Npwu
B3aMMOOENCTBUM CO CMECHIO KOHLIEHTPUPOBAHHbIX CEep-

HOWM N a30THOM KUCNOT 06pasyeTcst TPMHUTPOITMLIEPVIH:

H,C—OH H,C—ONO,

| |
HC|3—OH HNO,H.50 H(|3—ON02 +3H,0
H,C—OH H,C—ONO,

MUUepuH NPUMEHSIIOT KaK feKapCTBEHHOE CPEACTBO
B HebomnbLUMX KOHUeHTpauuax. [Mpu B3anmoaencTsmm

CNPTOM SBMSIETCS STUIIEHINIUKOMb, a
TPEXATOMHbIM CMIMPTOM — MTIULEPUH.

Kak n ogHoaTOMHbIe CnUPTbI, 3TU-
NEHITIMKOMb U MULIEPUH pearupyoT ¢
LLIENOYHBIMU MEeTannamMm 1 ranoreHu-
aamu.

B pesynbrate peakummn Mexay rmu-
LIEPMHOM M a30THOWM KUCIOToM obpa-
3yeTcs HUTPOIMMLUEPVH. HuTpornuue-
PWH SBMSIETCA COCYA0PACLUMPSIHOLLMM
CpeacTBOM, MOSTOMY OH BXOOUT B CO-
CTaB npenapara.

CocypopaclumpsiioLLee CpeacTso —
pacLuMpuTerb KPOBEHOCHBLIX COCYOO0B.

KauyecTBeHHOW peakumen Ha MHO-
roatoMHble CnMpTbl SBNAeTcs obpa-
30BaHME pacTBopa ronyboro uBeTa
npu B3anMOZENCTBUM C MMAOPOKCUAOM
meau (I1).

C XINOPUCTbIM BOAOPOAOM IrMAPOKCUIIbHbIE Tpynnbl nocrneanoBaTeribHO 3aMeLllarnTCcAa atoMaMin

Xrnopa ¢ obpasoBaHMeM TpUXnopruapuHa.

3. Bzaumopeuncrteue ¢ OopraHn4YeCKMMmn Kncrnotamum

MruepuH o6pasyeT cnoxHble acpupsbl. MNpy 3TOM MOryT GbITb NOMYYEHbl MOHO-, AW- U TPUT-

nnuepuabl, @ KUCINOTHbIEe pagukanbl MOTyT ObITb pa3HbIMU:
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H,C—OH H,C—0 —COl-R

|
H(|3—OH L H(|3—O —[COLR
H,C—OH H,C—O —CO1-R

PeweHune TMNoBbLIX 3aaa4

1. Kakve peakumm MOXHO MCNOnb30BaTh 4151 BHECEHMSA CNEAYOLWNX NU3MEHEHNIA?
XnopamaH — amurneH — 1,2-0ubpomMamaH — 3murieHauKorIb.

OTWNEeH MOXHO NOMYYUTb U3 XNopaTaHa No peakuun aeranoreHNpOBaHNS:

2CH,~CH,~Cl + Zn — 2CH,=CH, + ZnCl,.

Peakuns 6poMUpoBaHKsS 3TUINEHA B CPEAE HEMOMSPHOrO MHEPTHOIO PacTBOpUTENs (4acTo 1c-
NONb3YHT YETbIPEXXIIOPUCTLIN YINEPoA) No MEXaHN3MY ANEKTPOUITBHOMO COYETaHMS NMO3BONAET

nonyuntb 1,2-aMbpomaTaH:
CH,=CH, + Br,— Br—CH_-CH,—Br.

Mpun B3aumogencTemm 1,2-gubpomaTtaHa C BOAHbIM pacTBOPOM Luenoym obpasyerca AByxX-
aTOMHbIN CNUPT STUMEHTTINKOSb:

Br—CH,—CH,-Br + 2NaOH— HO-CH,-CH_—OH + 2NaBr.
2. Kakme peakumm MOXHO MCNonb3oBaTh AN BHECEHNS Crieyowmnx N3MeHEHWIA:
MmuuepuH — 1,2,3-mpuxnoprponaH — 2uuepuH — HUMPOUUEPUH.

MHoroaToMHbIE CNUPTLI, HANPUMEP MULEPWH, NPOABNAIT OCHOBHbIE CBOWCTBA NpW B3au-
MOOEWNCTBUN C CONSAHON KNCITOTOW:

HO-CH,—C(OH)H-CH,—OH + 3HCI — CI-CH,~C(CI)H-CH,—CI + 3H,0.

Mpun B3anmopencTeumn 1,2,3-TpuxnopnponaHa ¢ BOAHbIM pacTBOPOM LUenoyn obpasyetcs
TPEXATOMHbIN CUPT MULEPUH:

CI-CH,-C(Cl)H-CH_—CI + 3NaOH— HO-CH,-C(OH)H-CH,-OH + 3NaCl.
BaaumopgencTteune rmuuepmHa ¢ a3oTHOM KMCNOTOW B NPUCYTCTBUM CEPHOW KNCMOTbI NPUBO-
ANT K 06pa3oBaHMIO HUTPOrMMLEPUHA:
HO-CH,~C(OH)H-CH,~OH + 3HO-NO,— O,N-CH,—-C(NO,)H-CH,— NO,, +3H,0.

|

1. Hanvwmute cTpyKTypHbIE (DOPMYIbl STUMEHITIMKONSA U rmuuepuHa. fomonorun nu atu Be-
wectea? NpOKOMMEHTUPYITE CBOM OTBET.

2. [Moyemy STUNEHIMUKOIb Y IMULEPUH MMEIOT BbICOKYIO TeMnepartypy KUNEeHUs U XopoLLo
pacTBOpATCA B BoAe?

3. Onpenenute peakTus, NO3BOMAOLMI Pa3NUYaTh BOAHbIE PACTBOPLI 3TAaHOMNA U 3TUNEH-
rnyvkons. Hanuwunte ypaBHeHve peakuuu.

4. K 6,2 g atuneHrnukons gobasunu 3,45 g Hatpus. Hangute o6bém (H.y.C.) BblaenmsLLe-
rocsi Bogopoaa.
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TEMA 5. NPAKTUYECKOE 3AHATHUE.
MHOIFOATOMHBIE CMMAPTbI

MsyqaeMble MOHATUA:
* MNPpUMEHEHNE MHOI0aTOMHbIX CIMUPTOB.

OnbiT 1. OnpegeneHne MHOroaToOMHbIX CMUPTOB B AOETCKMX Kpemax

n XKeBaTeJibHbIX peé3nHKax

Heob6xognmoe o6opyaoBaHMe U peakTUBbI: CTakaH, NPoOMPKK, CTEKINSHHAA naroyka, pacTBop

cynbcpata meam (I1), pactBop rmapokecvaa Kanus, QUCTUNIMpPOBaH-
Has Boga, AETCKUN KPeM, XXeBaTernbHasi pe3nHKa.

Mopsaaok BbINONHEHUs paboThbl:

1. Hanente B xumundeckuin ctakaH 1 ml pactBopa cynbdbata
meam (I).

2. [lo6aBbTe K Hemy 2 ml pactBopa rmgpokcvaa Kanusi.

3. ObpasyeTtcsa CUHMIN OCafoK.

4. PasgenuTte norny4eHHbIN 0Cagok B 2 Npodupku.

5. MNonoxuTe 1 Kyco4ek KeBaTernbHON PE3VHKM B YMCTbI CTakaH
1 3aneunte 2-3 ml gUCTMNNMPOBaHHOM BOAbI.

7. MNepemeluanTe CTEKNSIHHOW Naro4vkon U ocTaBbTe Ha 15 Mu-
HYT.

8. B nepsyto npobmpky nonoxute HEMHOTO AETCKOro Kpema.

9. [loGaBbTe cogepXMMoe CTakaHuMKa XeBaTernbHON PE3VHKN BO
BTOPYO NPOBUPKY.

10. BcTpsixHmnte NnpoGupKu.

CpeactBa, cogepxa-
LMe rMuuepuH, 3awmila-
0T KOXY pPyK U obrnagatot
cMmdaryaroLmm adpgektom!
MHoroaTtoMHble  CNUPTHI
o0OblMHO pgobaBnslT B
nuLeBble NPOAYKTbl B Ka-
YeCcTBe apomartn3aTopos,
NOTOMY YTO OHUM MeHee
KanopumHbl, 4Yem npo-
CTble caxapa, U He Bbl3bl-
BatoT Kapueca. Npumepa-
MW TakKMx apomMaTu3aTto-
poOB SBMAIOTCS COPOUT U

11. CuMHWUI ocafoK pacTBOpsieTCA U 0BpasyeTcsl TEMHO-CUHUIN  KCUMWUT.
pacTBop.

12. Cgenante BbIBOObI HA OCHOBE YBUOEHHOTO.

OnbiT 2. MpuroroBneHune aHTudpunsa

HeobxoamMmoe o6opyaoBaHMe U peakTUBbI: CNYPT (METUMOBBINA, M30MPOMNUITOBLIN UM 3TUIO-
Bbll1), CTMPanbHbIA MOPOLLIOK, BOAA, CoMb, EMKOCTb 1,5 .

Mopsaok BbINONMHEHNA pPaboThI:

1. Hanente B nyctyto cteknsHHyto Tapy 100-150 g cnupta. 3atem JobaBbTe CTONOBYHO
TNOXKY CTMPanbHOro NOPOLUKa M NOMOBUHY YaMHOM NTOXKN COMNK. 3aKpONTe KPbILLKY, BCTPAXHUTE
E€MKOCTb B Te4eHMe HecKonbkux cekyHn. MNogoxante okono 10 MUHYT, NOKa MCYE3HET MneHa.
CTupanbHbI MOPOLLOK HYXXeH ANS yaaneHust HeNpPUATHOrO 3anaxa aHTudgpuaa.

2. HanewnTte B EMKOCTb BOAY, 3aKpOWTE €€ 1 HECKOSbKO pa3 BCTpsaxHUTE. [NogoxauTe, noka
COIb pacTBOPUTCS.

3. XpaHuUTb MOMyYEHHYIO XMAOKOCTb MAOTHO 3aKpblTON. Bpemsa OoT BpemMeHu BCTpsixvBanTe
KOHTEMHEP HECKOSNbKO pa3 Mneped MCnonb3oBaHMEM. [locrne 3Toro MOXHO WCNoNb30oBaTb
roTOBbIN aHTUPUS.

MomHuTe. Heobxoammo yunthbiBaTh TEMNepaTypy Bo3ayxa. Ecnv Temnepartypa Bosayxa HU3-
Kasi, cogepxxaHue ankoronsa yesenuyumeaetcs. Kaxgomy rpagycy cootBeTcTByeT 15 ml cnupTa.

4. Cpenalite BbIBOJ, Ha OCHOBE CBOMX HAOMOAEHWN.

£ [MoaroToBbTE NPOEKTHYHO paboTy Ha TemMy «Yem BpedHa xeBadka?».
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TEMA 6. ®EHOJ1bI U APOMATUYECKHUE CMUPThI

VlsyqaeM bleé NOHATUA:

» o6was popmyna; * n3omepus;
* CBOWCTBA; * HOMEHKaTypa.

OpraHunyeckne coeguHeHUst C KACNOPOAOM, B KOTOPbIX aToMbl yrrepoaa B 6eH301bHOM
KonbLie 3aMeHeHbl TMOPOKCUITbHBIMU rpynnamMu, HasbliBaloTcsa oeHonamu.

B 3aBMCMMOCTM OT Uncna rmgpoKCunbHbIX rpynn B 6EH30MbHOM SiAPE pasnuyatoT O4HO-, ABYX-
N TpéxaToMHble heHONbI.

OpHoaTOMHblE apomMaTUYecKne CNupTbl — 3TO COEAMHEHUS, B KOTOPbIX IMAPOKCUIbHAsS
rpynna pacnonoxeHa B 60KOBOW Lenn, TO eCTb He CBsiI3aHa HEMOCPEACTBEHHO C BEH30MbHbIM
A0POM.

MepBbiM NpeacTaBuTENEM OAHOATOMHbBIX apoOMaTUYECKUX CMMPTOB ABMSETCS GEH3UMOBbLIN
CnupT nnn peHnnMeTaHon. Y apyrux npeacraBuTenen atoro psaa 6okosas yrnepogHas uenb
MOXET UMETb NIMHENHOE (PEeHNNITaAHON NN PEHITUMNOBLIN CNUPT) UMK Pa3BETBNEHHOE CTPO-
eHune (n3omepus yrnepoaHoro ckeneta). Kpome Toro, cylecTByeT LenHasa n3omepus rugpok-

CUNbHON rpynnbl.
CH, CH,—OH

CH,—OH | HO-CH ,—~CH—CH,

ST A TR

6eH3urnosblt cnupm 1-¢peHunamaHon  2-cheHusrramaHors 2-¢beHunnponaHon-1

(|)H
H,C—C—CH,
HO-CH-CH ,~CH,~CH, |
CH,
1-cbeHunbymarors-1 2-memurn-1-¢beHurnnponaHorn-2

Pa3Huua Mexay (beHOﬂaMVI n apomatTun4yeCKnmMmumn cnmptamum

[udpOKcUbHas 2pyrnna 8 MoneKye FudpokcunsHas epynra e MosieKyrne
apoMamu4eckux Crnupmoe cesi3aHa ¢geHona HernocpedcmeeHHo cesizaHa
¢ 6eH30/1bHbIM KOITbUOM Yepe3 amombl C 6EH30/TbHBIM KOMTbUOM.
yanepoda. Hanpumep, 6eH3unosbil crnupm. Harnpumep, geHor.
CH CH
HC C-CH~OH HC C-OH
HC CH HC CH

CH CH

(65
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HomeHknartypa

Cucrematnyeckoe HasBaHve apoMaTUYecKux CnvpToB obpasyeTcs criedytoLumm obpasom: BbIOW-
patoT OCHOBHYIO LieMb, COAEPKaLLYHO MMAPOKCUILHYIO pyny, a 6eH30MbHOe SAPO Ha3bIBaKT (PeHNmb-
HbIM paauKarom.

Hanpumep, 6eH31N0BbIN CINPT MO CUCTEMAaTUHECKON HOMEHKATYPE Ha3bIBatoT (PEHMITMETAHOMOM,
HO 4aCTO €ero yrneBoAOPOAHYH HYaCTb B BUAE paaunKarna HasbiBatoT 6eH3MIoM Mo pagnkanbHO-gyHKUW-
OHarbHOM HOMEHKMaType.

®eHorbl — NPon3BoAHbIE aPOMAaTUYECKMX YITIEBOAOPOAOB, B MOMEKyrax KOTOPbIX MMOPOKCUIbHAs
rpynna (-OH) HenocpeacTBEHHO CBsi3aHa C aToMamu yrrepoaa 6eH30MbHOro KorbLa.

deHorbl He SBNSKOTCS apoMaTUyeckmMmn cnvptamu. MNpoctenwm npegcrasuternem (oeHornoB sie-
NSIETCS MMOPOKCNOEH3011, KOTOPbIV HAa3bIBaKOT OEHONOM:

OH

B 3aBucumocT ot konmyectsa OH-rpynn B Monekyne pasnuyatoT 0gHo-, ABYX- U TPEXaToM-
Hble cheHonbl. Cpean HMX Hanboree N3BECTHbI KPEe3orbl, TMAPOXUHOH, NMMPOranson.

OH OH OH
CH, |

CH,
0pPMO-KpPe3os1  Mema-Kpe3os1  napa-Kpesorn

'mapokcorpynna B Moriekyrne deHorna Bbi3bIBAET NepepacnpenenieHne anekTPoHHOM nroT-
HOCTM BGEH30MNbHOro Komblia Kak 3aMecTUTensi NepBoro nopsgaka. B pesynsrate cTaHOBATCS
NOABWXKHBIMW aTOMbl Bogopoaa B 2,4,6 coCcTosiHUAX (OpTo-, Nnapa-) B 6eH30nbHOM KonbLe. Pe-
HOMbI pearnpytoT nerve, 4em 6eH30x.

OH OH OH
|

OH

0pPMO-KpPe30/1  2UOPOXUHOH  MUPO2asiion

Kpome Toro, romonoru cpeHorna n3omMmepHbl apomMaTUyecknm cnuptam (Mexknaccosas u3o-
Mepust). Taknm obpasom, Kpesorbl 1 6EH3UNOBBIN CINPT SBNAIOTCA N30MepaMMU.

HomeHknaTtypa apomaTu4yecKmMx cnupToB 1 (peHosoB

YacTto ncnonb3yoTcsa TpyBMasbHble HasBaHus peHoroB. B cuctematMyeckon HoOMeHKna-
Type Ha3BaHWe eHornoB o6pa3oBaHO OT Ha3BaHWS COOTBETCTBYHOLLUMX apeHOB M cyddukca
-on. Hymepauus HauMHaeTcs ¢ atoma yrnepoaa, NPUCoOeauHEHHOro K TMAPOKCUIBHON rpynne.
WHorga Hanuyme ruapoKCUnbHOM rpynnbl 0603Ha4YaeTcsi NPUCTaBKOW rMOPOKCU-(OKCH):
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OH OH
: OH :| OH :|
OH OH
deHon MupokaTekcuH drioportoTunH
(ruppokcunGeHson) (6eH3eHvon-1,2; (6eHseHTpron-1,3,5;

1 ,2-,qmrmnp0Kcm6eH30n)

1 ,3,5-TpV|rM,qp0Kcm6eH30n)

BeH3nnoBbI cnMpT — GecuBeTHasA XMOKOCTb CO crierka NnpusiTHbIM 3anaxoMm; Temneparypa
knneHns 205,8 °C, nnotHocTb 1,0455 g/cm3. BeH3unoBbIn CNNPT pPacTBOPSETCA B OpraHuye-
CKUX pacTBopuTensx, xuakom SO,, xopowwo pacteopsietcs B NH,, B 100 g Boae pacTteopsieTcs
4 g 6eHsunnosoro cnupta. Ero cnoxHble achmpbl BXOOAT B COCTaB 3PUPHOro macrna, npuaato-

Liero I'IpI/IFITHbII7I 3anax 6OJ'IbLLIVIHCTBy LIBETOB.

deHon — GecuBeTHOe (CO BpeMeHeM nop AEWCTBMEM KMCropoga BOo3gyxa CTaHOBUTCA
6GneaHo-po30BbIM) KpUCTANIMYECKOe BELLECTBO C PE3KUM XapakTepHbIM 3anaxom. YactuyHo
pactBopuM B Boae. ObrnagaeT CUnbHBIMU aHTUCENTUYECKMMM cBolcTBamMu. [Mpy nonagaHum

Ha KOXy obXuraer.

Perons o °C anoms °C o 2040
®eHon 40,8 181,8 8,2
lMupokaTexuH 105 240 31,1
PesopuuH 110 280,8 63,7
'MAapOXMHOH 173,8 286,5 6,1
Muporannon 132,5 309 38,5

XuMunyeckue cBomcCTBa

1. ®eHon — cnabas kucnota. ObpasyeT hbeHoNAThbI, yCTONYMBbIE B BOAHbLIX pacTBOpaXx.

2C,H,OH +2Na —2C H,ONa+H, 1

2C,H,OH +NaOH —C_H,ONa+H,0

2. ®eHonATblI YaCTUYHO rmapornn3yrTcd, HO pasnararoTcd noa OencTenem MUHEepPalbHbIX

KUCIOT.

C,H,ONa+CO, + H,0—2C H.OH +NaHCO,

3. deHon obecuBeunBaeT BPOMHYHO BOAY.
OH

OH

Br Br

+ 3Br, —_— +

Br

3Br,

4. MNpw HarpeBaHUn cmecn doeHona n gopmMansgernga B ocobbix YCNOBUAX NPOUCXOLAUT
nonukoHgeHcaums (gervgpartaums u obpasosaHue nonumepa), B NOIMMEPHON LIENU NPOUCXO-

anT obmeH octatkamu peHona n hopmansgervaa.

Ha nepBom atane monekyna cgopmanbgernga odobeanHaeTcs 3a CYET hopmanbaermaHom

[BOVHOW CBSA3U.
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OH OH
CH, - OH
© Lo ﬁj |
+ CHL
H/

3atem kapGoHunbHas rpynna dopmanbaernga npeBpawiaeTcs B - MMAPOKCUIbHYIO
rpynny. Ha crnegyowem atane rmapoKkcunbHasi rpynna 3amMeHsIeTcsl HOBbIM (PeHUNbHbIM

OCTaTKOM:
OH OH OH OH
CH, — OH CH,
O e T e

3. Oeuncteue (FeCl,). deHon gaét nypnypHyto KomnnekcHyto cosb ¢ FeCl, B pasbaBneHHbIx
pacTBopax B BOAE UMK CNMpTE:

C,H.OH + FeCl, —[Fe(C,H,OH),ICI,

o ®

Q7o KayecTBeHHasi peakuus ans deHona.

1. Kakue BellecTBa OTHOCATCA K ddeHoraM, a Kakme OTHOCSTCSl K apoOMaTUYECKUM Cnnp-
Tam?

2. CocTtaBbTe CTPYKTYpHbIE (hOpMYnbl TPEX NpeacTaBuTenen eHonos.
3. Hanunwwute nsomepsl 2,4,6-TpumeTtundeHona.

4. [Mpwn cropaHmm 1,06 g opraHn4eckoro coegnHeHus 6o1no nonyyveHo 0,896 n (H.y.)
yrnekucroro rasa un 0,9 g Bogbl. Ecrniv n3sectHo, 4To NNOTHOCTbL NapoB BOAOPOAA
paBHa 53, onpegenute coeaMHEHWE 1 ero Knacc.
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TEMA 7. DEHOJIbl W APOMATUYECKUE CIIUPThI.
NONYYEHUE. NPUMEHEHME

M3yyaemMble NOHATUA:
* Nony4JeHue; * pUMEHEHME.

Mony4yeHue

Mo cnocoGam nonyyYyeHUs M CBOMCTBAM OHW MOYTU HE OTNMYAKTCA OT anudaTuyeckux
yrnesogoponoB. OHM pe3ko OTNMYalrTCA OT (PEHOMOoB, MOCKOMbKY SABMAIOTCA MPUATHO
NaxHyLWMMn BelecTBamm, He obrnagatoLmnmMmn KUCNOTHbIMU CBOMCTBaMM.

BeH3nnosbIV CNUPT NOMyYatoT rMAPONM30oM XropucToro 6eHsuna:

C,H,CH,Cl + HOH— HCI + C_H,CH,OH

Mony4yeHue cheHona
1. ®eHonbl 06pasyroTCa NpU CMEeLIMBaHUK COSen apoMaTUYecKmx CyrnbdOKUCAOT C egKuMm
Lenoyamu n HarpesaHumn (metog Kekyne):

SO,H SONa
i © e © ©
beH3orncynbhokucioma Hampuesas cosib 6eH30/1-  ¢heHOoam Hampusi eHon
cynbgokucrioma

2. Mony4eHune deHona n3 6eHsona

Cl
1)©+2CI LN © + HC

beH3on Xr1opbeH3or

Cl ONa

500°C
2) + 2NaOH &> + NaCl + HO

geHossm Hampusi

ONa

OH
3) +HCI —> © + NaCl

peHon



-
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M3 kameHHOYronbHOM cmorbl (Kak MOBOYHBIN NPOAYKT), SABNASICb OOHUM U3 KOMMOHEHTOB
KaMeHHOYrorbHOM CMOfbl, PEHON CHayana nogsepraeTcs BO3OEMCTBUIO pacTBopa LUernoyum
(obpasytotcs eHonsTh):

Ce¢HsOH + NaOH — CgHs—ONa + H,0O
Ha o6paszoBaBLumniica peHonsaT gobasnsatoT pa3baBrieHHy KACOTY M Nony4vatoT OeHor:
CGH5ONa + stO4 - CGHs—OH + NaHSO4
NMpumeHeHue
BeH3nnoBbI cnvpT, NpeacTaBuTeNlb apoMaTUYEeCcKMX CIMPTOB, BCTPEYaETCH B NpUpoae B 3dup-
HbIX Macnax. beH3nnoBbI CNUPT NPUMEHSIIOT:
* B obriactv napdromepuu;
* KaK paCTBOPUTENb JTAaKOB, KPACOK, YEPHWI, ANMOKCUAOB;
* npu o6e33apaknBaHU MacrsiHbIX PacTBOPOB MEAMLMHCKUX Npenaparos.

HApyrve npeacraesuTenu apomatTuyecknx cnupTos: dpeHatunosbin cnnpt (C,H,CH,CH,OH),
ennnnponunoesbin  cnvpt  (C,H,CH,CH,CH,OH), uuMHHamunbHbIA  (KOPWUYHBIK) — cnMpT
(C4H,CH=CHCH,OH).

B HanuTkn gobGaBnsioT apomaTuyeckue CnvpTbl, @ Takke HanonHuTenu Ang npuaaHus
HEMNOBTOPUMOrO MPUATHOrO 3anaxa 3MpoB U yny4dlweHusa Bkyca. B yacTtHocTn, 6eH3MnoBbIv
CMMPT 3aperncTpmMpoBaH Kak nuwesada gobaska E1519.

MockonbKy oeHoN TOKCUYEH, OH YOMBaeT MHOrne MukpoopraHnamel. B meanumHe ero 3-5%
pacTBop (kapboroBas kMcnoTa) NPUMEHSIOT Kak Ae3nHduumnpytowee cpeactso. PeHondrane-
WH, Npenapar Ha OCHoBe dheHorna, UCNOomnb3yeTcs Kak nHankatop B naboparopuu, a B Meaunum-
He Kak criabuTenbHoe.
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B MeaumuuHe LUIMPOKO UCMOMb3YIOTCA MPOM3BOAHbIE MMPOKATEXMHA, rBasikona, 3BreHona,
n303BreHona, agpeHanuHa. MMapoxXvHOH 1 NMPoranson UCNOorb3ylTCH B Ka4eCcTBe OCBETNUTE-
newn B cpotorpadun.

deHondopmanbagerngHble CMOsbl UCNOMb3YTCA B NPOM3BOACTBE NiacTMacc, Kpacok, ne-
KapcTB, B3pbIBYaTLIX BELLECTB 1 APYruX usgenuin. TpuHuTpodeHon (MMKpUHoBaga KMcnoTa) uc-
nonb3yeTcs B MPOM3BOACTBE B3PbIBYATLIX BELLECTB, a TakkKe Npu fIeYeHNn 0XOroB.

AmMuUHONNAacTbl NoMny4arT KOHAEHcaUmMen MoYeBUHbI ¢ hopmanbaerngom. OHM TepMopeak-
TUBHble. BMecTe ¢ pasnnyHbIMU HAMONHUTENSMU OHU UCNOSbB3YTCA NPU U3rOTOBMEHUN U3ae-
N LUMPOKOTO MPUMEHEHNS, SNEKTPON3ONALMNOHHBIX U34ennin, 0OrMLOBOYHBIX MaTepmarnos.

PeweHue 3agauv

1. Mpwn gencteun 4,18 g cmecn GeH3NNOBOro cnupTa, kpesona un deHona ¢ 6onbLWMM KO-
nnyecTBoM kanus Bbigenunocb 448 ml (H.y.) rasa. Paccuntate maccoByto gonto deHona B
MCXOQHON CMECMU.

PeweHue
M; (C7H;OH) =108
418¢g X
2C7H,O0H +2K — 2C;H;OK + H;
216 g 22400 ml
4189 — X
216 g — 22400 ml x=4,18 g * 22400 ml: 216 g = 433,5 ml
M; (CsHs0OH) =94
4,18 g X
2CeHs0H + 2K — 2CgHsOK + H»
188 g 22400 ml
418g — X
188g — 22400 ml x=4,18 g + 22400 ml : 188 g = 498 ml
433,5 498 — 448 = 50

N 448~ 14,5+ 50 = 64.5—100%
498 _— S~ 448-4335=145 X 0=22.5

OTBeT: MaccoBas gons deHorna paeHa 22,5.

\

1. Hannwmte nsomepbl BelectBa coctaBa CgHi,O, OTHOCALLErocs K Krnaccy apoMaTuyeckux

CMUPTOB 1 (heHOroB. HasoBuUTe 1x No MeXayHapoaHOW HOMEHKNAType.

2. Hannwwute peakumio dheHorna ¢ a3oTHOWM KMUCINOTOW, Ha30BUTE 0OpasytoLmecst BeLlecTsa no
MeXOyHapoa4HOM HOMEHKIIaType.

3. Hanpgurte cooTHoLLEHWE O- U TT-CBA3EN B TPEXaTOMHOM apomatunyeckom crivpte (1,3,5-Tpuvor-
OeH3zone).

4. TMpw B3anMogencTBmmn 2 Morien goeHona ¢ Xriopom nocre peakuum obpasosanock 146 g rasa.
Hargyte uicno atomoB, 3aMeLLeHHbIX BOAOPOAOM B 6EH305IbHOM KombLe.
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TEMA 8. TPOCTbIE 3®UPbI. NOJTYYEHWE U CBOMCTBA

N3yyaemble noHATUSA:

* 06wwas dopmyna; * HOMEHKNaTypa; * MOMy4YeHue;
* U3oMepus; * CBOWCTBA; * NMPVYMEHEHME.

MpocTble adupbl NpeacTaBnstoT cobor opraHnyeckne coegnHeHus ¢ obLuen gopmynon R-O-R*"
B KOTOPbIX [Ba YrNeBOAOPOAHbIX paarKana cBA3aHbl aTOMOM KMcnopoaa.
Ecnu pagvkansl B Monekyne admpa 0guHaKoBbl, X Ha3bIBalOT CUMMETPUYHbLIMU MPOCTbLIMU
acpupamu:
CH, — O — CH, ammeTtnnosbin admp
C,H, — O — C,H, onatunossbii acmp

Ecnn pagukarbl B MOJeEKyrne pasHble, X Ha3blBalOT CMeLlaHHbIMUA 3(*)I/IpaMMI

CH, — O — CH, metn-atnnossbiit acomp
CH, - O — C,H, metn-nponunoselii acomp

ATOMbI yrrepoga B HacblleHHbIX admpax HaxoasTcs B COCTOSIHUM Sp3-rmbpuamsanuu,
a ecnu yrneBoAopOoaHbIN paavkan UMeeT OBONHYIO CBSA3b, TO B COCTOSIHUN SP2-rnbpuansaummn.
B kayecTBe npumepa npuBeaem CTpyKTypy AU3TUIOBOrO adupa:

H,C - CH,- O - CH,- CH, H,C - CH,- O - CH,- CH,

Adupbl MOTyT BbITb HACBILLEHHBIMU, HEHACBILLEHHBLIMW, LIMKITMYECKUMU, apOMaTUYeCKUMU

HacbiweHHbIe HeHacbiweHHbIe Luknu4eckue Apomamud4eckue
ahupbli ahupnbl aghupbli ahupbli
(@) H,C—CH,
VRN = CH-0O-CH= \_/
H.C CH, CH,=CH-O-CH=CH, o) O —CH,
Humemunossili aghup JusuHuriosbiti aghup SOmuneHokcud MemundgpeHusossitl
a510Kkcud aghup

[ N3omepusa npocTbix achupos ]

P ~a
M3omepus yrnepogHoro ckenerta MexknaccoBas usomepus
CH,—CH,—-O-CH,-CH, CH,—CH,-O-CH,-CH,
Luamuriosbit agbup Lusmurnossit aghbup
CH,-O-CH,-CH,—CH, CH,—CH,- CH,-CH,-OH
Memurninponuogsit aghup bymunoesit cniupm
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Mo HomeHknaTtype IUPAC B HazBaHUM NPOCTbIX 3hUPOB cUMTAETCsl BONbLUOK pagukan Kak
npegenbHbIN YrneBodopod, a K ero HasBaHuoo [00aBnseTcss HasBaHue BTOPOro paavkana
(cnupToBas rpynna R—-0O-).

Hanpumep: CH, — O — C,H, meTokcuaTaH.

B npocTbIx adupax, noMMmo pagukansHOM N3oMepun, CyLLEeCTBYET eLle 1 HoBas meTamep-
Has nsomepwusi. B aTom cnyyae obuias dopmMyna Ta xe, HO CTPYKTYpHble (hOPMYribl PasHble.

Hanpumep:

CH, - CH, — CH, — CH,OH 6ytunossblii cnupr,

CH, — O — C,H, metun-nponunossbii acup,

C,H, - O - C,H, anatunosbin acomp.

NMony4yeHune npocTbix 3achmnpos
npOCTbIe Sd)l/lpbl nony4yarT peaKLu/le|7| HaTpueEBLIX CMUPTOB C raryioreHarnkuiamm (MeTO,EI, Bu-
NbSIMCOHA):

RONa +R'Cl - R-0O-R" + NaCl

OunatunoBbi adup, Hanbonee BaxkHbIA 3cup, nonyyarT 06paboTkon 3TUMOBOrO cnupTa
N306bITKOM CEPHOW KUCMOTbI:

C,HsOH + H,SO, — C,H;0SO;H + H,O
C,H;0SO;H + C,H;,OH ¥ C,Hs~0-C,Hs + H,SO,
Ha BTOpOW CTagum peakumm npu BO3AEUCTBUM ApYroro cnupTta obpasyeTcsi cCMeLLaHHbI 3up:
C,Hs0SO;H + CH,OH "®¥ C,Hs~O-CH; + H,SO,

MNpu HarpesaHum cnnpta nog aevictenem Al,O, npu 300 °C Boga yaansetcs u obpasyetcs
npocton acup:
2C,HsOH A230%C ¢ H,0-C,Hs + H,0

Pusnyeckune cBoncTBa. epBLie ABa NPOCTENLLNX NPEACTaBUTENS — AUMETUNOBBIN 3hunp
N METUMNITUNOBbLIN 3PP — NPU HOPMAIbHbIX YCIOBUSAX ABASKOTCS ra3aMu, ocTarnbHble — Xua-
KOCTAMMW.

Xumunueckmne cesomrctBa. CnoxHble 3npbl ABMAIOTCS YCTONYMBBIMU BELLECTBAMMU, HE BCTY-
nawLLnMmM B peakuuio B 00bI4HbIX YCroBUsaxX. OHM HE UBMEHSAIOTCH NOA4 AENCTBUEM LLENOYEN K
pa3baBneHHbIX KUCIOT, MO3TOMY MX MCMOMb3YHOT B KAYECTBE pacTBOPUTENEN BO MHOTUX peak-
Lmax.

1. MNpocTble achupbl Nog 4ENCTBMEM KOHLEHTPUPOBAHHBLIX KUCOT 00pasytoT conenogobHble
BeLLEeCTBa, OHM HEYCTOMYMBBI 1 HA3bIBAOTCA OKCOHHbIMU COEANHEHNSAMN:

H,C — CH, H,C — CH,
>0 +H,80, —> >0 - H|[0OSO,H]
H3C - CH2 H3C - CH2
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2. lNMpocTble adumpbl pasnaratTcs Ha CNUPT W ranoarnkun nog A4enNcTBMEM KOHLIEHTPUPOBaH-
HOW MOOHON KUCIOTbI:

CH,CHO(CH,),CH, + HI — CH,CHCH, + CH,(CH,),|
| |
CH OH

3

Ecnu aTy peakumio NpoBOAUTL NP BbICOKOW TeMnepaType, CNUpT Takke npeBpallaeTcs B
ranoreHankmn.

B HopManbHbIX yCNoBusiX Ha 3upbl He OENCTBYIOT LeNoYHble MeTansbl, NO3TOMY 3aunpbl
cywat metannuyeckum HatpueM. Nog gencTBMem HaTpusa nNpu BbICOKOW TeMnepaTtype pasna-
raeTcs Ha CnMpTbl U MEeTanI0opraHnyeckne CoeanHeHus!.

C,H-O-CH, +2Na — C,H,ONa + C,H.,Na

NMpumeHeHue

AOunatunosbin achup

B meguumHe ncnonb3yeTcs Kak npenapart ¢ obweaHecTesupyowum genctemeM. NHranaum-
OHHas aHecTe3nst NPUMEHSETCS B XMPYPruyeckon NpakTnke, a MecTHas B CTOMaToNormyeckon
npakTuKe Npv NoAroToBKe K NoMOMpoBaHuUIo, NpK Nie4eHnn KapnosHbix norocTemn 3y6oB 1 Kop-
HeBbIX KaHarnoB..

B cBA3M € nocTeneHHbIM pasnoXeHnem AnaTUIoBOro adupa Heobxognumo CTporo cobnto-
AaTb YKa3aHHble CPOKU XPaHEHWs.

AnaTnnoBbIn 3Mp NPUMEHSAIOT Kak pacTBOPUTENb HUTPATOB LIENSNo3bl Npy Npou3Boa-
cTBe 6e30bIMHOro Nopoxa, MPUPOAHbLIX U CUHTETUYECKMX CMOTST, ankanonaos.

lMpumeHsieTca B KayecTBe aKCTpareHTa Ans pasfaeneHns nNiyToHns 1 NpoayKToB ero Aene-
HWUS1 NPY NPOM3BOACTBE U NepepaboTke AAepHOro ToNnMBea, Npu BblAeNeHnn ypaHa u3 pya.

OH ncnornb3yeTca B Ka4ecTBe KOMMNOHEHTa TONMUBA B aBMaLMOHHbLIX ABuratensx. Mcnorb-
3yeTcsa B GEH3MHOBbIX ABUraTensax BHYTPEHHEro CropaHnsi B CypoBbIX 3UMHUX YCITOBUSAX.

OumeTtunoBbin achup

MpumMeHsaeTcs ana NpovM3BOACTBa AUMETUICYNbdata Kak pacTBOpUTESNb U 3KCTPaKTOP, OX-
naxparLLas XnaKocTb, TONMUBO AN ra3oBOM CBAapKU M pesku, AnS yaaneHus npuMmecen B
KoCcMmeTuKe.

J

3apaHusa

1. OBbACHUTE OTNNYME CTPOEHUS, PUINKO-XMMUYECKMX CBOMCTB MPOCTbIX 3¢h1pPOB OT
CNUpPTOB (NpUBEAMTE COOTBETCTBYIOLLME XMMUYECKUM CBOMCTBaM peakuun).

2. HanuwwTe cTpoeHue Bcex 13oMepoB npocToro acpupa obuet popmyssl CH,,O 1 Ha-
30BUTE UX NO CUCTEMATUYECKON HOMEHKIATYype.

3. Onpegenute uncno cesazen C—C, C—H 1 rubpmansoBaHHbIX opbuTanen, y4acTByHLLMX
B 0OpasoBaHun cBA3N B NponunbyTnnosom acmpe.

4. OnpegennTtb MaccoByto Jonto (%) aTomoB yrriepoga B NpocToM admpe, cogepaliem
24 sp3-rmbpunaunanpoBaHHbie opbutanu.
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TEMA 9. OKCOCOEAUHEHUA. ANbAETUAbI.

NONYYEHWUE U CBONCTBA

N3yyaemblie NOHATUA:
* obLwwas gpopmyna; e CBOWCTBA;

* HOMEHKNaTypa; * MOMy4YeHue;

* NPUMEHEHME.

CoeanHenns, cogepxawme kapboHunbHyto rpynny >C=0, Ha3sbiBa-
IOTCA OKCOCOEeAMHEHMAMWU. Anbaernabl U KETOHbl OTHOCATCS K Knaccy

okcocoeauHeHnn. AnbaerngHas d)yHKLl,I/IOHaJ'IbHaFI rpynna B MOIeKyne,
O

/7
T. €. coeguHeHusi, obpasoBaHHble 3amelleHnem — C— H, HasbiBatoTCA

anbgerngamm (Kpome MYypaBbUHOIO anbp,erm,u,a).

HomeHknatypa. Npn HanmeHoBaHUN anbaerngosB LUMPOKO UCMONb3Y-
eTcs TpMBManbHas HoMeHknartypa. B aTom crnyvae 4OCTaTOMHO 3aMEeHUTb
CMNOBO «KUCMOTa» B Ha3BaHMM COOTBETCTBYIOLLEN YrOflbHOM KUCMOTbI Ha
«anbgerna». Hanpumep, MypaBbMHbI anbaerya cCooTBETCTBYET MypaBby-
HOW KUCNOTe, YKCYCHbIN anbaerug COOTBETCTBYET YKCYCHOM KUCIOTE.

Mo cuctemartmyeckon HoOMeHkKnaType a1o obo3HavaeTca gobasneHnem
cydodmkca -anb K COOTBETCTBYIOLLEMY ankaHy. Hanpumep, nponMoHoBbIN
anbaerng HasblBaeTcsi nponaHanbto, OyTaHOBLIN anbaerns HasblBaeTcs
OyTaHanem.

Cnocob6bl nony4yeHus

1. OkucneHme nepBUYHbIX CNUPTOB. [1pM OKUCNEHUN MNEPBUYHBIX
cnupTtoB 0b6pasyloTca anbAaervabl; Npyv OKUCIIEHUM MeTaHona OKCUAOM
meau (I1) obpasyetcs doopmanbaerng;

H
©)
| /
H—C—O—H + CuO ——> H—C/ + Cu+ H,0
! H
H

OTa peakumsi NpoaomKkaeTcsi HenpepbIBHO.
2. N'mppatauma auetuneHa. ALeTUrneH CBA3bIBAET MOMEKyny BoAabl U
obpasyeT ykcycHbIn anbaerng (peakuunsa M. I Kyyeposa):
H-C=C-H + HO M99, [H-C=C-H ——> CH,~C-H

H OH O
3. Anbgerngsl nonyvaroT U3 guranoreHankaHoB:

CH,CHCI, + 2NaOH — CH,CHO + 2NaCl + H,O

MypaBbuHbI
anbgervg
(cbopmanbaerng)
U MeTaHarb

H
| 0
H—?—C\

H H

YKCyCHbIV
anbaerng unm
3TaHanb

H H

[
gl

H H
[MponnoHoBbIN
anbaervig unu

nponaHarnb

2 o

H—c—c—cf
I L. g
H CHs

V3omacnsaHbIn

anbgerva unm

2-meTunnponaHanb

®dusmnyeckune cBoncTBa. [epBbiM NpeacTaBUTeENEM anbAernaos sABnseTcs anbaerns (dpop-
manbaerna) — ra3 ¢ pe3kumM 3anaxom, KOTopblii MpU HopMarbHbIX YCNOBUSIX CBA3bIBaeTcs. Hus-
LUne npeacTaBUTENN anbaernaoB — XUAKUe BellecTBa, erko pacTBOpMMbIE B BOAE W OpraHu-
Yyeckux pactBopuTensix. BepxHue npeacraButenun — Teépable BelecTea. Mo Mepe yBenuyeHus

NX MOMEKYNAPHOWN Macchl Temnepartypa KUneHus yBenmynBaeTcs.
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Mockonbky anbaernbl He UMEKT MEXMOSEKYTSIPHbIX BOAOPOAHbLIX CBSI3EN, UX TemnepaTypa
KUMEHNS1 OTHOCUTENBbHO HWXE, YEM Yy COOTBETCTBYHOLLMX CMIUPTOB M KapOOHOBbLIX KUCHOT.

XuMunyeckue cBorcTBa. AnbAervabl ferko BCTynawT B XMMUYECKUE peaKkLui.

[na anbaernaoB xapakTepHbl peakLu CoYeTaHusl, KOHOEHCaUUM U OKUCTIEHNS.

Peakuun npucoeauHeHusi. Anbaernabl MOryT CBsi3blBaTb BOAOPOA B NMPUCYTCTBUM HUKE-
nesoro katanuaartopa. MNpu 3Tom 13 anbaernaoB 06pasyTCs COOTBETCTBYOLME NEPBUYHbIE

CrNPTHI:
' To0 N o
H=C—C=C tH, —— H-C—C—C-O-H
HH M 4 oHOH

OkucneHue anbaernaoB. Anbaernabl — Nerko okucnsembole coeguHeHus. OHM Nerko okunc-
NATCA Aaxe B NPUCYTCTBUM KUCNOPOAa BO3ayxa Unu cnabblx OKUCIMTENEN, Hanpumep aMmu-
a4yHoro pacteopa okcuga cepebpa u rugpokenga meam (ll). OkncneHve anbgerngos ammmad-
HbIM pacTBOPOM okcuaa cepebpa HasblBalOT peakumen «cepebpsiHoro 3aepkana». Ata peakuus
ABMNSIETCA Ka4eCTBEHHOW peakumnen anbaernaos:

//O 1° /O
CH3—CH;—C?  +Ag0 —  » CH3—CH,—C” + 2Agy
H “O-H

BoccTaHoBneHHoe cepebpo ob6pasyeT Ha CTeHKax NPobupkM BnecTAwwmi cnon, a anbgerng,
OKWUCIISIETCS N NpeBpaLLaeTCcs B COOTBETCTBYIOLLYIO OPraHUYeCcKyro KUCMOTY.

[pyron xapakTepHoW peakuunen SBNAeTCs OKUCIEeHWe anbAerMgoB rMapokcuaoMm mMeam
(Cu(OH,)). Ecnun k okpalueHHoMy BO3ayxom ocafky ruapokcuaa meau (Cu(OH,)) npubasutb
pacTBop anbAaervga u CMecb Harpetb, TO CHayana obpasyercs XEnTbi 0CafoK rmapokcuaa
meamn (CuOH), a npn NpoaomKeHnn HarpeBaHnsa oH npespatlaeTcs B kpacHyto meab Cu,O.

o)
CHi—C”  + 2CYOH), —> CHy—C7 + 2CUOHY+ H,0
H O—H  xémmsbil

2CuOH —>CUQO+ + HyO
XKENMbIU KpacHbIl

OTa peakuus, Kak 1 peakums «cepebpsiHoro 3epkanay, xapaktepHa asi anbAernaos.

Mpu HarpeBaHun anbgermaa ¢ peHonom B NPUCYTCTBUM KaTanm3aTtopoB (KACMOTbl UK
OCHOBaHUsI) NMPOUCXOAMT peakuusi MOSIMKOHAEeHcauun, B pesynstaTe KOTOpoi obpasytoTcs
heHongopmanbaernaHas cmorna 1 Boaa.
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Peakuuen nonukoHaeHcauum Ha3biBaeTCs NpoLecc, Npu KOTOpoM Gonblune MOonekynbl
00pasyoTcs U3 MOSeKyrn ¢ Marion MOMEKyNSiPHON MacCon, a Takke C BblAeNeHMeM AOMOSHU-
TernbHbIX BelecTB (BOAbl, CAMpTa).

OH OH OH
H o CH, CH,
¢ onH-C? —— + nHO
H
n

eHongopmanbOeaudHasi cMmona

OH

N

Anbaernabl LWMPOKO UCMONb3YTCS B KA4ECTBE Chipbs AN CUHTE3a pPasfMyHbIX NPOAYKTOB.
dopmanbgerng (MpomsBoguTcsa B 00MbLUMX KONMYECTBAX) NPy NMPOM3BOACTBE Pa3fMYHbIX CMOS
(cbeHondopmanbaerngHbIX U Ap.), NekapcTBeHHbIX nNpenapaTtos (YpoTponuH). Auetanbgerig
ABMNSAETCH CbIPpbEM AN51 CUHTE3a YKCYCHOWN KUCMOTbI, 3TaHOMa U pa3nnyHbIX NPOM3BOAHBIX MUPK-
anHa. MHorune anbgerngbl (6yTUPKUH, Kopuua u Ap.) BXo4dT B COCTaB QYXOB.

\

1. Npwn B3anmogencTesnm pactBopa okcuaa cepebpa B ammmake ¢ maccom 6,6 g Heus-
BECTHOro anbgernga sbigenunock 32,4 g cepebpa. [lante onpegeneHne anbaerngy.

2. Cmecb NMapoB 3TaHoMa u Bo3gyxa Npornyckanu Hag Harpeton megbto. [pu B3ammo-
AENCTBUM Mony4YeHHoro opraHuyeckoro npogykra ¢ Cu(OH), obpasosarnocs 115,2 g
KpacHoro ocagka. Onpegenute maccy (g) cnmpTta, y4acTBYHOLLEro B peakumm.

3. Mpy pobaeneHun K pacTBopy HEM3BECTHOro BellecTsa ruapokcuaa mean Cu(OH,)
o6pa3soBbIBaricst XENTbIA 0CafoK, KOTOPbIA NOCTENeHHO KpacHen. Onpegenute Heus-
BECTHOE BELLEeCTBO.

4. C Kakumu BelLleCcTBaMU pearvpyroT anbaernabl?

A) meab (Il)-rmgpokeng

B) cynbdat kanus

C) pactBop okcuaa cepebpa (I) B ammunake

D) Bogopog (katanusatop; t°)

E) rugpokeung meam (1)
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TEMA 10. NIPAKTUYECKOE 3AHATUE. PEAKLIUM,
XAPAKTEPHbBIE A4N4 CNAPTOB U ANTbAETUA0B

N3yyaemble noHATUSA:
* peakuusi, xapakTepHas Ansi CupToB; * peakuusi, xapakTepHasi 4ns anbaeruaos.

Heob6xoaumoe o6opyaoBaHMe u peakTuBbI: Npobupka, WTaTUB A8 NpodMpok, cnMpTo-
Basi namna, gepxarenb Ansi NpodupoK, CINYKN, XMMUYECKU CTaKaH, MULEepuH, Boga OUCTUI-
nMpoBaHHas, pacTBOpP MeOHOro Kynopoca, pacTBop €4KOro HaTpa, pacTteop hopmanuHa.

OnbIT 1. KayecTBeHHasi peakumsi Ha rMULEPUH MHOroaTOMHOrO crvpTa — B3anMOLENCTBME
rnuuepuHa c rugpokcungom megm (I1).

B npobupky gobaenatoT 2—-3 kannu pacteopa cynbdarta mean n 4—-5 kanenb pacteopa ea-
Koro HaTpa. HabnogatotT obpasoBaHme ronyboro ocagka rmgpokcnga mean. [lobasste B Boay
HECKONbKO Kanenb rmuuepuHa. Obpatnte BHUMaHWE Ha UCYE3HOBEHUE OCafKa M U3MEHEHMEe
LBeTa Nony4YeHHOro pacTeopa rnvuepata Meau. 3anumte cBou HabnoaeHus.

OnbIT 2. KayecTBeHHasA peakumus Ha CH,CHO

anbgervasbi.
M NaOH
BsanmoperictBue dopmanbaernga D{ Dﬂ

CO CBEXENnpUroToBEHHbIM PacTBOPOM
rmapokcuga meau (I1). Cuso, = || =

B npobupky HanusatoT 1 ml pacteo- : Cu(OH);
pa ruapokcuaa HaTpus 1 gobasnsoT
HEeCKOmbKO Kanenb pacTtBopa cynbdaTta

mvean (I1). Hanuwwure ypaBHeHue 3TOM /O £ /O
R—C_ +2Cu(OH), —> R—C_ +2CuOH| + H.0
peakumu. “ “oH

3atem B Ty e npobupky HanueatoT 1
ml pacTtBopa cdopmanuHa, UKCMpYT B Npobupoaepkarene n MeafieHHo HarpeeatoT B Cnup-
TOBKe.

HanuwwuTe HabnogeHnsa v ypaBHeHVe peakumu, caenanTe BbiBOA.

KOHTpOﬂbeIe BOMpPOCHI

1. Kakune opraHnyeckue BellecTBa BXOAST B KNacCbl CNUPTOB M anbaernaoBs?

2. Yto Takoe byHKUMOHanbHas rpynna? Hasosute (pyHKUMOHanbHbIE rpynnbl, BXOAsLWNE B
CcOCTaB CNUPTOB M anbgerngos.

3. Kakoe BelecTBO 06pasyeTcs nNpu OKUCINEHUN anbaerngos?

|

1. 2,5 mol aTuneHrnNuKons npopearnpoBanM ¢ MeTaniMyecknm Hatpuem. PaccunTtante
mMaccy rasa, obpasoBaBLLErocs B pesynsrate peakuuu.

2. Ecnn 18,4 g rmnuepvHa nogBeprHyTb BO3AENCTBUIO (4OCTAaTOYHOrO KONM4ecTBa) MmeTtar-
NINYECKOro HaTpUsl, CKOSTbKO NITPOB ra3a BblAeNnTca?

3. Hag HarpeTon megpto obxuranm cMecb NapoB MeTaHona u Bo3gyxa. [pu B3avmoaen-
CTBWM Nofy4eHHoro opraHuyeckoro npoaykra ¢ Cu(OH), obpasosanock 121,5 g xénto-
ro ocagka. Onpegenurte maccy (g) cnvpTa, BCTYNUBLLENO B peakLuto.
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TEMA 11. KETOHbI. NOJTYYEHUE U CBONCTBA

N3yyaemble NOHATUA:
* obwasa dopmyna; * CBOWCTBA; .
* HOMeHKnartypa; *  nony4veHue;

NPUMeEHeHMe.

CoeguHeHus, cogepkalme KapboHUNbHYIO rpynny, COEANHEHHYHO OBYMS YINEBOAOPOAHbI-
MW paguKanamu, HasblBatoTCs KETOHaMM.

O6was dopmyna npegenbHbiX anudaTtnyeckmx anbaerngoB U KETOHOB —CnHznO, TO €CTb
anbgeruabl Y KETOHbI C O4MHaKOBbIMU aTOMaMu yriepoaa sBNATCA N30MEPHbIMU BeLLleCTBa-
MW.

Hanpumep, cneayowme anbgern U KETOH COOTBETCTBYIOT hopmyne C3H60:

@
CH3—CH2—<'<H CHgC—CHs
O

nporaHarib auemoH

HomeHknatypa. HaseaHusi npocTbix KETOHOB 0GpasytoTcs npuGaBrneHneM K HasBaHWUio
pafunKanoB, CBA3aHHbIX C KApPOOHWMBHOW rPyNMnon, croBa KeToH. Ecnu pagukansl pasHble, TO
nepBbIM YNOMUHAETCS MEHbLUWIA paguKar, a B KoHue npubasnseTcs crnoeo keToH. Hanpumep:

CH-C—CHg CHa-C—CaHs CoHs=C—Cos
O O
oumMemusikemoH MemusrismusikemoH OuUsMuUIIKemoH

I/Isomepvm KETOHOB COMNpPOBOXOaeTCA NSMeHeHneM 4Yncria atoMoB yrrepona B OOKOBbIX pagun-
Kanax.

CHz~CHy-CHy-CO—CHj

MemurinporiusikemoH

CH3—CHy;—CO—CHp—CHjs

OuUSMUuUIKemoH

KeToHbl xapakTepusyroTcsa usomepuen yrnepoaHoro ckerneta, n3oMepuen noroXeHns Kap-
BGOHUNBHOM rPYNMbl U MEXKNACCOBOW U30OMEPUEN.

CamMble BaXHble KETOHbI

HanmeHoBaHue ®dopmyna Temnepatypa Temnepatypa
nnaBneHus

AueToH ( AMMETUNKETOH) C,H,O -95°C 56,1 °C
MeTunaTnnkeToH C,H,0 -86 °C 80 °C
OnaTUnKeToH CH, O -40 °C 102 °C
AueTodeHoH C,H.,0 19 °C 202 °C
BeHsodeHoH C,,H,,0 47.9°C 305,4 °C
LinknorekcaHoH CH,,O -16.4 °C 155,65 °C
OuaueTtun CH.O, -3°C 88 °C
AueTnnaueToH C,H,0, -23°C 140 °C
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Mony4yeHune
Mppataumsa ankuHoB
1. KeToHbl nonyyatoT rugpaTtaumert ankmHoB (KpoMe aueTuneHa).

R—C=C o—>H9+2 R C//O
—C=C—H +H2 \CH3

2. [naponu3om avranongHbiX ankaHoB, OA4MH YInepon KOTOPOro COA4epXXUT ABa ranoreHa
(coeguHeHuns 6e3 ranoreHoB Ha NepudepunHbIX atomax yrnepoaa):

CH3—CCly—CH3 +Hy0O — > CH3-CO—CH3+2HCl

®dusnyeckne cBoncTBa. Hu3wme npeacraBuUTENU KETOHOB, Kak M anbAeruibl, XopoLlo
pacTBOpPUMbI B BOAE VM UMEKT crneunduyecknin HenpusaTHbIA 3anax. ArperatHoe COCTOSIHUE
KETOHOB U3MeHseTca NogobHO anbaervaam: BHavane OHW Xuakue, a ANMHHOMONEKYNAPHbIe
BellecTBa TBépAble, pacTBopuMble. XKMAKOCTM XOPOLLO pacTBOPAIOTCH B BoAe. 3anax Henpu-
ATHBLIA. XapakTepHOW OCOBEHHOCTBIO XMAKNX KETOHOB SBMASETCA MX BblICOKAs NeTyyecTb No
CPaBHEHMIO CO CMpTaMn 1 KapboHOBbLIMU KMCNOTaMW.

KeTOHbI TOKCUYHBI. B TO e BpeMsi KETOHbI MPUHUMAIOT y4acTue B 0bMeHe BELLECTB XUBbIX
OpraHM3MOB W B AblXaTerbHbIX peakunsax TKaHen.

PasHuua mexay anbferngaMmy n KeToHamu onpegenseTca peakumen «cepebpsiHoro 3epka-
nay.

XumMmunyeckune cBorcTBa. KeToHbl, Kak 1 anbaernapl, BCTynatoT B peakunn npucoeamHeHus
n okncneHus. CnocobHoCcTb BCTynaTb B peakuuto cnabee, yem y anbgernaos. B pesynerate
peakuu BOCCTAHOBMEHUS U MMAPUPOBAHNS KETOHbI MPeBpaLLaloTCs BO BTOPUYHbIE CMUPTHI.
OHK C TpyaOM OKMCNSATCA A0 KapOOHOBbBIX KUCMOT. AMMMaK, rMapocynbdnTbl, OpTOCUNKaT
H4SiO4— n HCN — B3aMMogencTByrOT C LMAHUCTbIMU KACNIOTaMU, TMapa3nHOM, TMApPOKCUiaMm-
HOM W Ap.

Peakuuun npucoeamnHeHus. KeToHbl NpYCcOeaUHSIIOT BOAOPOZ B NPUCYTCTBUN KaTanuaaTopa
c obpas3oBaHNEM BTOPUYHbLIX CIINPTOB:

R—=C. .+ Hy ——> R—CHOH-R

KeToHbl OKMCNATCA TONLKO NoA AeViCTBUEM CUrbHbIX okucnuTene (KMnO, unu K,Cr,O,).

AueTtoH (aumeTtunketoH) CH.—CO-CH, 6ecuBeTHas X1AKOCTb C TEMMEPATYPOI KUMEHNS
56,5°C. AueToH nony4aroT U3 KanbuueBon COnm YKCYCHOM KUCNOTbI, KoTopasi obpasyeTcs npu
CYXOM CXMWraHuv ApeBecuHbl. PaHee aTOT MeTog cunTancsa eguHCTBEHHbIM CnocoboM nony4ye-
HUSA aueToHa. B HacTosllee BpeMsa B MPOMBbILLMEHHOCTU CYLLECTBYET HECKONbKO ahdeKkTnB-
HbIX cnocoboB nony4eHns aueToHa. Hanpumep, aueToH MOXHO MOMyYnTb HENOCPEACTBEHHO
13 CaMOM YKCYCHOW KMcroTel. [Ins aToro Hag kartanusatopamu nponyckatoT napst CH,COOH
(ALO,). ALUETOH LLIMPOKO MCMOSb3yeTcsi B NPOMbILLNIEHHOCTU. [prMeHseTcs B 60MbLUMX KOMK-
YyecTBax Kak pacTBopuTernb B NPOU3BOACTBE XJI0PO- 1 nogodopma, KUCHOT, aleTarta Lérnka.
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PeweHune TMNnoBbIX 3apay4

Hangnte Henm3BeCTHbIN KETOH, eCnv sl BOCCTaHOBMEHNs 23,2 g HEN3BECTHOrO KETOHa A0
cnupta Tpebyetcsa 8,96 | Bogopoaa.

PeweHune 3agaun. Peakuusa npotekaeT cneayrowmnm obpasom:

CnHQnO + HQ D CnHQn_HOH .

W3 peakumm BugHO, 4To 1 mol Bogopoaa pearnpyet ¢ 1 MONEM KETOHa.
lMoaTomy Haxoanm Maccy BOAOPOAA U COCTaBNSEM NMPONOPLUIO.

8,96

= = 0,4 monsa Bogopoaa
n 22.4 00poAa
ecnu 0,4 mol Bogopoga ——— BCTYNUT B peakuuto ¢ 23,2 g KeToHa
1 mol Bogopoga ——— BCTYNaeT B peakumio C KETOHOM X g
23,21 _
X= od - 58

Ncxoas n3 obuert dhopmyribl KETOHOB, Mbl MOXEM HaWTK COCTaB BELLECTBA.
C H, 0:14n+16 = 58

_58-16 _
14

3

OTBeT: 3-yrnepoaHbIN KETOH aueToH (QUMETUIMKETOH).

|

. lsomepamu kakow rpynnbl BELLECTB SBAAIOTCA KETOHbI?

. OGbsICHUTE CXOACTBO U pasnuune Mexay KeToHamu 1 anbaerngamu.
. MoyeMmy KeTOHbI Henb3si NpeBpaTUTbL 06PATHO B NEPBUYHbLIN CNIUPT?

. Hanuwmnte cTpykTypHble (popmyrbl keToHoB cocTtasa C,H, O 1 HazosuTe ux.

. Kakne ns npusenéHHbix cnnptos, cogepxawmx C.H, .OH, moryt 6biTb OKMCNEHbI A0
KETOHOB?

a B WO N -

a) 2-metunbyTaHon-1; b) 3-meTnnbytaHon-2; ¢) 2-metTunbyTaHon-2;

d) 2,2-gumetunnponaHon-1; e) 3-metunbyTtaHon-1; f) neHtaHon-3.

6. Kakue 13 npmBeaéHHbIx cnmptos, coaepxawmnx C.H,,OH, okncnatoTcsa Ao KeTOHOB?
a) 2-atnnbyTtaHon-3; b) 3-atunbytaHon-2; c) 2,3-gumeTundytaHon-2;

d) 2,2-gpumetunnponaHon-1; e) 3-metunnentarHon-1; f) neHraHon-3.

7. Hangnte Hen3BeCTHbIN KETOH, eCniv A5l BOCCTaHOBMNEHNS 36 g HEM3BECTHOrO KETOHA
0o cnupTta Tpebyetca 11,2 | (mpu H. y.) BOgopoaa.
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TEMA 12. KAPBOHOBbIE KUC/OThl.
NMONYYEHUWE U CBOUCTBA

~
U3yyaemble noHATUA:

* o6wasa opmyna; * CBOWCTBA; * MPUMEHEHNE.

* HOMEHKNaTypa; * nony4eHue; y

BewectBa ¢ kapboOKCUMbHON

MOfeKkyne HasbiBaloTCs  KapbOHOBbIMU
KapbokcunbHass rpynna obbeavHsieT [gBe  (QyHKUM-
OHanbHble KapOOHWUMBHYI W TMOPOKCUNBHYKO TPYMnbl,
KOTOpble B3aMMOLENCTBYHOT APYr C APYrOM:

roynnon COOH B
KMCrioTamu.

OpraHuyeckne BellecTBa,
cogepxaliune B CBOen MOSeKy-

ne ofHy KapboKCUNbHY rpyn-

@) 6- O
¥
Co ) +<;/O- ny, (—cZ ) coemuHenHyio
R— C 4 C HacCblILLEHHbLIM YrIeBOLOPOA-
\.. o+
O «<—H HbIM pagukanom, HasblBaKOTCS
o AToM yrnepoga KapboKCUNbHOW Fpynnbl HAaXoguTcs B OJHOOCHOBHbIMW HAaCbILLEHHbI-

COCTOSIHUM Sp?-rmbpuamsaumum, obpasys Tpu O- U ogHYy

TT-CBA3b.

MU Kap6OHOBbIMVI Kncnotamu.

J

HomeHKnaTypa. I'IpV| HanMeHoBaHUM npeaeribHbIX

OLHOOCHOBHbIX KMCAOT 4acTO MCMOMb3YTCS UX TPUBMAnNbHbIE Ha3BaHMWS, yKasbiBalOLMe Ha
CbIpb€, M3 KOTOPOro noryyeHa kucnota. Hanpumep, nx nepsbii npegcrasutens H-COOH
Ha3blBaeTCA MypaBbUHOW KUCMOTON, MOTOMY YTO NepBOHaYarnbHO OH 6bin BblAeNeH N3 MypaBbs.
TOYHO TakK e BanepuaHoBYIO KMCMOTY NOMy4atoT U3 KOPHS pacTeHUs BanepuaHsbl.

Mo cucTemaTnyecko HOMEHKNAType Ha3BaHWe KMUCNoT obpasyeTcs npubaeneHnem crosa
KMUCIOTa K Ha3BaHWIO COOTBETCTBYIOLLIErO YrNeBOAOPOAaA:

TpuBuanbHas CucremaTtunyeckas
dopmyna
HOMEHKmaTypa HOMEHKnarTypa
H—COOH MypaBsbuHas Kucnora MeTaHoBas Kucrnora
CHs—COOH YKCYCHas Kucnora 3TaHoBas Kucnorta

CH3—CH>—COOH

nponnoHoBad KMUCIoTa

nponaHoBaa KMUCroTa

CHs—CH>—CH>—COOH

MaclidaHaa KncnoTa

6yTaHOBaFI Kucnota

CHs—CH>—CH>—CH>—COOH

BanepunaHoBasa KMcrnorta

NneHTaHoBaA Kucrnota

CH3>—CH>—CH>—CH>—CH>—COOH

KanpoHoBasa KucrnoTta

rekcaHoBasa KUcnorta

CHs—(CH2)14—COOH

nanbMMTUHOBAA KUCINOTa

rekCagekaHoBad KUCroTa

CH3—(CH2):e—COOH

cTeapunHoBada Kucrnorta

OKTageKaHoBasA Kucnorta
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Mpy HaMMeHoBaHMKM NpeacTaBUTENEN C pa3BETBIEHHONW LIENbIO: CHavana BbibMpaeTcs ca-
Masi ANIMHHasA Lenb 1 HyMmepyeTca no kapbokcunbHou rpynne. B atom cnyyae kapbokcunbHas
rpynna sBnsieTca nepson. Yncno atoMoB yrnepoga, B KOTOPOM pacnofioXeHbl pagvkanbl B
pas3BeTBIEHHOM YacTu Lenn, Ha3blBaeTca YNCNoM paavkana. HassaHue ankaHa u CnoBo KuC-
nota gobaensoTCA B COOTBETCTBMM C YACITIOM aTOMOB Yrrepoda B OCHOBHOM YriiepOaHON Lienu.
Hanpumep:

4CHs—3CH, 2C|H !COOH
CHj
2-memunbymaHosas Kucrioma

N3omepus. HacbllweHHble kapOoHOBbIE KCNOThI 06pa3ytoTcsi 3a CHET pa3BETBMNEHUS yre-
pogHon uenu:

CH3—CHy—CH,—CH,—COOH CH3—CH2—C|:H—COOH
CHj

leHmaHosas Kucioma 2-mMemunbymaHosas Kucrioma

CHjy
CH3—(|ZH—CH2—COOH CH4—C—COOH
CHs éH3
3-memunbymaHoeas Kucsoma 2,2-0umemurnrnpornaHosasl Kucrioma

Cnocob6bl nony4yeHus
1. Mpw okmMcneHnn nepBuYHbBIX CNMPTOB CHavana obpasyetcda anbgerua, a 3atemM Kucrora.
Mpn 3TOM KONUYECTBO aTOMOB Yrrepoaa He MeHSEeTCS:

+(0) 20 +0) Y

O /
CHy—CH,OH —>CH3—cfH—>CH3-CQOH

2. KapboHOBYH0 KMCNOTY MOXHO MOMYYUTb MMAPONIN30M CITOXKHbIX 3OUPOB:
H,SO,

R—ﬁ—O—R' + HOH —>R—ﬁ—OH + R'—OH
©) O

CHa—C—0—CaHs + HOHMCHT%—OH + CoHs—OH
O ®

3. Conu COOTBETCTBYHOLNX Kap6OHOBbIX KUCINOT MOXHO 06pa6OTaTb CUJTIbHbIMW HEOpraHu-
YEeCKMMUN KNCIOTaMWU:

2CH3CH,CH,COONa + HySO 44— 2CH3CH,CH,COOH + NapSOy

Pusnyeckne cBoMCTBa. B KNUOKOM COCTOSHUM U B pacTBOpax MOmneKyrbl KapboHOBOM KUC-
noTbl 06pasyoT MEXMONEKYNsipHbIE BOOOPOAHbIE CBA3N. BogopoaHble CBA3M BbI3biBAOT NpU-
TSDKEHME U CBA3blIBaHME MOSEKyrn KapOOHOBON KMCAOThI.



@ Il rnaBa. KNCOPOACOAEPXKALLVE OPTAHUYECKVE COEAVMHEHWA

MOﬂeKyJ'IbI Kap6OHOBbIX KMCNOT coeauHeHbl B AnMepbl BOOOPOAHbIMU CBA3AMMW.

310 npnuBOoAUT K YBENTMYHEHUIO PACTBOPUMOCTU B BOAE U NMOBbILLUEHNIO TEMNEPATYPbl KNMTEHNA
HU3LWNX Kap6OHOBbIX KMUCIOT.
C yBenn4yeHnem MOﬂeKyﬂﬂpHOVI MacCCbl paCTBOPUMOCTb KUCIIOT B BOAE YMEHbLLUAETCA.

Xumunueckune ceBonctBa. KapboHoOBLIE KNCIOTLI 061agatoT TEMU XKe CBOMCTBAMM, YTO N He-
opraHuyeckmne KUCrnoTbl, pearnpysi C MeTannamm, okcuaamm MeTannoB U Lwenovyamm ¢ obpaso-
BaHMEM COMewn.

2R —COOH + 2Na—>»2R—COONa + H,

2CH3—COOH + 2Na——»2CH3;—COONa + H,

R—COOH + NaOH ——>R —COONa + H,0O

CoH5—COOH + NaOH ——>»C,H5;—COONa + H,O

2R —COOH + MgO——>(R —COO),Mg + H,0
2CH3—COOH + MgO——>(CH3—COO0),Mg + H,0

3ameHa rmgpokcuna B kapbokcune ocTaTkoM cnupTta NpMBOAUT K 06pa3oBaHMIO CIOXHbIX
achmpoB. Cambii NpocTon cnocob obpa3oBaHNA CNOXHbIX 3OMPOB — HarpeBaHMe KUCMOT CO
cnuptamu (B npucytcteum H,SO,):

O O

% H,SO,,
CH;—C_  +H+0-CHs —>s CHs— c +H,0
o-H___| “O-CH,

Brnarogaps Tomy, 4To kKapGoKcunbHas rpynna MypaBbMHON KUCNOTbI HEMOCPEACTBEHHO CBSI-
3aHa Cc BO4OpPOAOM, €€ MOXHO CYMTaTb OAHOBPEMEHHO U KUCNOTOW, 1 anbaernaom. OH noasep-
raeTcs peakumm «cepebpsHOro sepkanay», xapakTepHol Ans anbaervaos:

O +Ag.0 O
H=CZ . —>+_§:g HO—CZ | —CO, * H0

Peakunn ¢ obmeHoM Bogopoaa MOXHO 0ObSICHUTEL BO34ENCTBMEM rafioreHOB Ha COMTHEYHbIV
ceeT. B aToM cnyyae oguH nnu HeCKONbKo aTOMOB BoAOpoa B pagukane 3aMeLlaroTcs rano-
reHOM, B pe3yribTaTe Yero nosy4yaercsi KUCIOTHOE NPON3BOAHOE.

CH3COOH - C'? 2 5 CH,CICOOH %»CHCIQCOOH *C'2

222 5 CCI,COOH

xsiopudeckasi yKCycHasi Kucioma  Quxiiopudeckasl yKCycHasl Kuciioma — mpuxsiopudyeckas yKCcycHasi Kucroma

Bhicline kapboHOBbIE KUCNOTbI BCTYNAlOT B peakuuto aTepudmkalmm ¢ rmmuepuHom ¢ 06-
pa3oBaHWEM XKMPOB:
CHQOH HO—CO—C 7H3;5 (|:H2—O—CO—C17H35

CHOH + HO—CO—C]7H35—>C|:H—O—CO—C]7H35 + 3H,0
CH,OH  HO—CO—Coyhas CHy—O—CO—C Hss



3.12. KAPBOHOBBIE KMCNOThI. MONYYEHWE N CBOVICTBA N

va

1. Mo4emy B NPOMBILLSIEHHOCTM N3 HAaTypanbHbIX (PPYKTOB 1 OBOLLIEV HE NOMy4YatoT Kap-
©OHOBbIE KNCIOTbI? MPOKOMMEHTUPYINTE CBOE MHEHME.

2. Kakumun cnocobamm nony4varoT kKapOoHOBLIE KMCAOThI B MPOMbILLSIEHHOCTN?

3. lNpakmuyeckas npoekmHasi paboma. Bo3bmute nMMOHHYO kucnoTty. OCHOBHbIM
NCTOYHMKOM KapOOHOBLIX KUCMOT SABMNSAETCS pacTUTENbHOE CbIpbE U MPOAYKThI ero nepe-
paboTKu.

Kap6oHoBble KMCMNOThLI coaepxaTcs B Arogax, OBOLLAX, B TOM YMCNe B KOPHeENnogax u
3eneHn. Hapagy ¢ caxapom M apomMaTU4ecKMMU COeaUHEHNAMM OHM oBecnevmBaloT BKYC
N apomaT pyKTOB.

JInmoHHasa kucnoTa npeacTaBnseTr cobor KpUCTanaMyecknii NOPOLLOK, XOPOLLO pac-
TBOPUMbI B BOAE W 3TaHOME, Mano pacTBOPUMBIA B AM3TUIOBOM acupe. OT10 cnabas
opraHuyeckast TpéxocHoBHas kapboHoBas KucrnoTta ¢ MonekynsapHon dopmynon CH,O..

JIumoHHas kucnoTa Wmpoko ncnoneayetcs B 6biTy. Kapn Lenep BHec 6onbLuon Bknaa
B co3gaHue atoro npogykta. B 1784 rogy weenckomy antekapto Kapny LWennn yaanocb
BblAENUTb €ro U3 He3perbiX NNo40B NMMMOHHON Tpasbl. OH CTan LWMPOKO MCMOoNb30BaTbCA
B KadecTBe nuLieBon aobaBku Tpu Beka cnycts, B 1960 rogy, nocne Toro, kak 6bin Bblge-
NeH 13 unTparta KanbLums.

MepBble obpasLbl IMMOHHOW KUCAOTbI Bbinv NOMy4YeHbl U3 NIIO40B FIMMOHHOIO Aepe-
Ba, NO3Xe eé yJanocb BblAENUTb U3 He3perblX NNogoB JIMMOHA U APYrnX LMTPYCOBbIX,
pasnuyHbIX Aro4 U Aaxke XBOWHbIX AepeBbeB. B HacToswee BpeMs NIMMOHHYIO KUCMOTY
NPOV3BOAAT UCKYCCTBEHHO — MYTEM CUHTE3a CaxapUCTbIX BELLECTB LUTAMMOM MNSIECEHN.

Mpouecc n3BnevyeHns NMMMOHHOM KUCNOTbl U3 NPUPOAHBLIX UCTOYHUKOB TpebyeT Tepne-
HUA 1 BPEMEHW, @ MO BHELUHEMY BMOY OH HEMHOIO OTSIMYAETCH OT JIMMOHHOW KUCIOTbI
NPOMbILLNIEHHOrO NPOM3BOACTBA.

Heo6xoanmoe o6opyaoBaHue u BewwecTBa: 1 6onblias 1 1 ManeHbkas Mucka, Boga,
3—4 numoHa.

Mopsaaok BbINONHEHUs paboThbl

1. BbpKMUTE MMMOHHBIN COK. [INsi 3TOro paspexbsTre ppyKT nononam. OTpesaHHyto YacTb
pasgaBuTe U BblaBUTE COK.

2. Hanente Boay B rny6okyto mucky. OHa ncnonb3dyercs Kak BogsHas 6aHs.

. MpoueanTe cok Yepes mapnto.

. MNepenenTe B HernyboKyto Taperky.

. MNocTaBbTe rMy6oKyto KaCTPIOMo Ha OFOHb Y BCKUNSATUTE BOAY.
. [lomecTuTe ManeHbKyto MUCKY C COKOM B rIy6OKyt0 MUCKY.

7. MNpogomkanTte KMNATUTb, MOKa HE UCMAPUTCS XMAKash YacTb coka. lMpouecc MoxeT
onntbca 3—4 4. MNPOKOHTPONMPYMTE KONMMYECTBO BOAblI B €MKOCTU, ChnyXallen BOASHON
GaHen.

8. Korga »kugkas 4acTb coka MOMHOCTbK BbINAPUTCH, B EMKOCTU OCTaHyTCS TOMbKO
KpucTannbl.

9. lNoarotoBbTE pPe3toMe 1 OTYET O NpPOoAenaHHoM paboTe.

10. MNoarotoBbTE CXEMATUYECKYHO MHPOPMAaLMIO O LIeNsX UCMONb30BaHWUsS JIMMOHHOM
KNCIOTbl B XO3ANCTBE.

3
4
5
6




@ Il rnaBa. KNCOPOACOAEPXKALLVE OPTAHUYECKVE COEAVMHEHWA

TEMA 13. PELUEHUE 3AA4 N0 TEME
KAPBOHOBbBIE KUC/10TbI

3aerI'IJ1ﬂeMbIe NOHATUA:

* CBOWCTBA U nony4veHune Kap60HOBbIX KMCIOT.

1. Kakass macca (g) ykcyCcHOM KUCnoTbl noTpedyeTtca ana Heuntpanusauum 200 g 40%-
HOro pacTBopa eaKoro HaTpa?
PeweHune 3apaun. [Npexae Bcero paccyntaem Maccy HaTpMeBOW LLENOYM B pacTBope:

200 g pactBopa coctasnsetr — 100%

X g macca wenoun — 40%
_40%-200g _
T 100%

MNocne pacqéTa MacCcChbl LWernoyn B pacteBope ypaBHEHUE peakunn 3anmcbliBaeTCA U ypaBHU-
BaeTCaA:

80¢g

CH3COOH + NaOH — > CH3COONa +H,0

Ha ocHoBaHuu peakummn BbIMUCISAEM MOMNEKYNSPHbIE MACChl LLENOYM U KUCIOTbI, y4acTByHo-
LLMX B NpoLiecce, 1 COCTaBsieM NPOnopLuio;

Ha Hentpanusaumio 60 g ykcycHon kncnotbl Heobxogmmo — 40 g NaOH.
Ha HenTpanusaumio x g kncnotel Heobxoanmo — 80 g NaOH.

804 - 60
x=—2—9- 1204
409
Tak, 80 g weno4un moryT HenTpanusosatb 120 g KMCAOThI.

OtBeT: 120 g.

2. Paccuutante maccy (g) conu, obpasoBasLieincs npyu ao6aBneHMn metannnyeckoro
HaTpusa K 30 g YKCYCHOM KNCNOTbI.

PeweHune 3apaun. PeweHne nogobHbIX 3a4ady HauMHaeTCa C NpaBWUibHOMO HanucaHus u
6GanaHcMpoBKM YpaBHEHWSI peakunu:

2 CH3-COOH+2Na ——> 2CH3-COONa+ H,
Mocne HanucaHns ypaBHEHUS peakLun yCTaHaBNMBatoT NPonopLmio, NCMosb3ys Maccy K1c-

NOTbl, 3aaHHYI0 B YCIOBMM 3a4a4u, U MONeKynsipHble Macchl BELLECTB, Y4acTBYIOLIMX B peak-
Lun:

N3 120 g CH,COOH o6pasyerca — 164 g CH,COONa
N3 30 g CH,COOH obpasyetca — x g CH,COONa

_30g-164g _
X=""120g I

Utak, 6bino onpeaeneHo, 4to u3 30 g yKCyCHOM KMcnoTbl obpasyerca 41 g conu.
OTBeT: 41 g.



3.13. PELWEHWE 3A4AY HA TEMY KAPBOHOBBIE KNC/1OTbI @

3apayum Ansa caMoCTOATENIbHOro peLleHus
1. Hanuwwte cTpyKkTypHYt0 dhopmyry kapboHOBOW KMcnoTbl obueit dhopmynsl C,H. O,

2. [aHbl cnepyowme BellecTBa: 1) ykcycHas Kucnota; 2) rnponvoHoBasi KUCMOoTa;
3) XupHag kucnota. Hanuwmnte CTpyKTypHyto bopmyny BanepuaHoBOW KMCAOThLI U pac-
CYMTanTe KONMNYECTBO O- U T-CBA3EW B HUX.

3. BanuwuTe B TeTpagb ypaBHEHUSA peakumin cnocoboB, KOTOPbIE MOXHO MCNOMb30-
BaTb NPW NPON3BOACTBE YKCYCHOWM KMUCMNOThbI: A) BO3OeNCTBUE Conen KapboHOBbLIX KUCMOT
C cepHon kucnoton; B) okucneHne ogHOATOMHLIX NpedenbHbiX cnuptoB; B) rugponuns
CINOXHbIX 3¢hnpos.

4. 3anonHuTe neByo 4YacTb JAaHHbIX peakuui:
1)..+.. —— CH3COONa+ H,O
2) ..+ .. ——> (CH4CO0),Ca + H,
3) ...t .. —> (CH3COO0),Mg + H,0
4) - * .. — HCOOCyH5 + H0

5. Peakuusi YKCYCHOW KWUCMOTbl C KakUM W3 MepeyvyuCrieHHbIX BeLlecTB npusoauT
K 06pa3oBaHMio CrOXHOMo admpa? Hanuwute ypaBHeHWe peakuuu, noatsepkaarollee
Ball OTBET.

©)

H
7,
A) H—C\/ ’ (|: C//O
O—H H o —C=C
. ! 0
C) H—C—C D) H N
H H L H o Mo
L H O
B) H—C—C—0—H H—C—C(
H H H O

6. Kakas macca (g) nponnoHoBon KucnoTbl noTpebyetca ana Hentpanu3auun 120 g
60%-Horo pacTBopa egkoro HaTpa?

7. Kakass macca (g) macnsiHon KucnoTbl Heobxoamma Ansa HewTtpanusauun 400 g
20%-Horo pacTtBopa egkoro Hatpa?

8. Kakast macca (g) BanepraHOBOWN KNCMOTbl noTpebyeTtcs ana HenTpanusauumn 80 g
80%-Horo pacTtBopa egkoro Hatpa?

9. Paccuutante maccy (g) conu, obpasoBaBLlencs npu 4oOaBNeHNN MeTanIM4eckoro
kanus K 90 g yKCyCHOWM KUCNOThI.

10. Paccuntante maccy (g) conu, obpasoBasLueiics nNpu JobaBneHnn metTanmnyecko-
ro HaTpus K 29,6 g NPONMOHOBOMW KUCMOThI.

~

(65
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TEMA 14. CNI0XXKHbIE 3®UPDI

N3yyaemMblie NOHATUA:

* ob6Lwasa popmyna, roMonorniyecknii psig, N3oMepus;
* (bM3n4eckme N XMMMYecKne CBONCTBA;
* NoNyyYeHne, NpPUMEHeHNe.

LlBeTaM, nrnogam n cemeHaM B npupoae apomart U BKYC npuaaroT CrioXKHble Sd)Mpr Kap6OHO-

BbIX KMCIOT.
0 p .
R— C// CnoxHble adupbl NpencTaBnstoT
N\ O—R' cobon coeguHeHusi, obpa3oBaHHbIE

3aMeHon atoma Bogopoaa B kKapbok-
CWMbHOW rpynne kapboHOBbLIX KMCNOT
paavKanom.

Peakumsi obpasoBaHust  Cnox-
HOoro adwmpa u3 cnvpTa C
KUCNOTON Has3blBaeTCs peakuunen

3peck R 1 R’ — yrneBogopoaHbie paguvkarnsl,
OHW MOTYT ObITb OANHAKOBBIMU UK PaA3HLIMMU.

CrnoxHble adupbl OOLIYHO MOXHO BbIpa3nTb
cnegyowmm obpasom.

HomeHknaTtypa. Npn nx HasBaHuUM NULLYT Ha-
3BaHWe KUCNoTbl, 0BpasoBasLLer acump, a 3aTeM K

aTepudurkaumn.
Ha3BaHWIO paaukana A06aBnsioT CroBo «3duUp».
N\ J
o) O -
H—C? CHs—CZ CHe—CC
O—CH»—CH3 O—CH,—CHs3 O—CH;—CH>—CH>—CH3s
9MUITOBEIL SGOUP MYPaBEUHOU KUCITOMb! - amurioesIti SGup YKCyCHOU KUCTIOMBb!  6ymurogbiii aghup yKCYCHOU KUGHOMbI
unu amursichopmuam, unu smunauemam, unu 6ymunauemam
unu smunMemaroam unu amunsmarqoam

unu 6ymun3maHoam

No cucremaTtnyeckom HOMEHKIaType Ha3BaHNe CITOXHbIX 3(*)I/IpOB O6p83038HO OT Ha3BaHWUA
KMCnoTbl ¢ gobaeneHnem -oat (aHaJ'IOFI/I'-‘IHO nobaBrneHnto -aT B Ha3BaHUAX HeopraHn4yecKkmnx
coneu: Kap6OHaT HaTpuA4, xpomaT) K Ha3BaHWMIO CNMPTOBOIo paaukKana:

Hanpumep:
O O— C2H5
I e O
H,C—0—S—0—H.,C B— O—C,H, I
H \ H3Cz_CQH_C_O_C4H9
O O — C2H5
oumemuricyrnsgham mpusmunbopam 6ymusnpornuoHam
//O O P
H—C\ CH3—CH2—C\ CH3—C\
O—CH; O—CH; O—CH,—CHj3
MemurimemaHoam MemurnnpornuoHam amunamoHam

Ana cnoxHblx 3anpoB KapOOHOBbLIX KACMOT XapakTepHbI crieqytoLmne Tunbl N30Mepuin.

1. N3omepus yrnepogHoro ckeneta. Isomepua yrnepoaHoro ckeneta ¢ KACHOTHBIM ocTaT-
KOM HayuHaeTcs ¢ GyTaHOBOW KMCMNOThbl, CO CMUPTOBLIM OCTAaTKOM — C MPOMUMOBOrO CnupTa,
Hanpumep, nsomep IATUNn3obyTrupara, NPoNUNPOoNMoHaTa 1 N3onNpPonuUNPoNMoHaTa ¢ aTunoy-
TMpaToM:



3.14. CIOXHBbIE 20UPbI @

O @)
7 7
H,C —CH—C N H,C —CH2—C\
CH O— CH,—CH, O—CH,—CH,
3
amunuzobymupam amunbymupam
@ o]
7 7/
H,C —CH 2—C\ H.C —CHZ—C\
O—CH,—CH,—CH, o— (|:H — CH,
CH,
u3onponusnponoHam

MponunpPornoHam

2. —C(0O)-0O- nsomepus nonoxeHmst aMpHOKM rpynnbl. STOT BUS N3OMEPUN HAYMHAETCH C
ahmpoB, coaepxalumx B Mornekyne xota 6bl 0OguH aTtoM yrrepoaa, Hanpumep, aTunauerara u

MeTunnponnoHarta:
/° 2
Hoc” H.C —CH~C_
O-CH,— CH, O-CH,

3. MNockonbky aMnmpuyeckue opMysibl CIIOXKHbIX 3¢pMpoB 1 KAPOOHOBBLIX KMCIOT O4MHAKO-
Bbl, OHU SIBNSIIOTCA MEXKMACCOBbLIMU U30MEpPaMu.
C2H402

SO\,

/O 4
CH;—C” H—C_
O - CH;

AN
O-H
YKCYCHasi Kucrioma mMemurighopmuam

Mony4yeHune. B pesynbrate B3anmMogencTeumst KapOoHOBbLIX KMCMOT CO cnMpTamMu obpasytoT-
Cs CroXHble achmpbl. B kavecTBe kKatanmsatopa UCNonb3ytoT KOHLUEHTPUPOBAHHYO CEPHYIO U

CONSIHYIO KUCIOTY.

H o H H H o
) | ] L2 H H
H_(lj_c + H--O—(lz—clj—H ——> H (|?—C\ [ TH0
O—H O—C—C—H
H H H H I|{ |
YKCYCHa#s Kucrioma amaHor amurnauyemam

L~ g
(CH,),CHCH,CH,0C(O)CH, HCOO(CH,),CH,

rneHmusiMmemuoHam

i}

CH,COOCH,

Memurnauyemam uzoamurnauemam
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Il rnaBa. KNCOPOACOAEPXKALLVE OPTAHUYECKVE COEAVMHEHWA

dPusnyeckmne cBorcTBa. [pocTenune npenctaBUTENK CNoXHbIX 3oMpoB — Bonee nérkune, Yem
BOAA, apomaTtnyeckue, neTyume Xnakoctu, acpmpbl BbICLLMX KAPOOHOBLIX KACHOT — TBEPAbIE, bec-
LBETHbIE, BOCKOOOpa3Hble BELLECTBA, NPAKTUYECKM HE UMEIOLLIME 3anaxa. TeMnepaTypbl CKIKe-
HUSI U KUNEHUST METUMOBbLIX U STUMOBbLIX 3UPOB HUSLLNX KACIIOT HWXKE, YEM Y NEPBUYHBIX Kapbo-
HOBbIX KUCNOT. TemnepaTtypa nnaeneHnsi 3pMpoB BbICLLUMX KAPOOHOBbLIX KACIOT 3aBUCUT OT ASHbI
YIMEepOoaHbIX Lenen CnMpTOBbIX OCTATKOB U UX CTpoeHus. CnoxHble adhmpbl TpygHee pacTBopsi-
0OTCA B BOAE, YEM CnMpT 1 obpasyroLume Mx KUCNOTbl. Tak, 3TUNOBbLIVA CINPT M YKCYCHasi KucnoTa
MOMTHOCTBIO CMELLMBAIOTCA C BOAOW, @ 3TUMaLeTaT B BOAE NPaKTUYECKM HE PacTBOPSIETCS.

Odumpbl NNOX0 pacTBOPMMbI B BOAE, XOPOLLO PaCTBOPMMbI B OpraHMYeCcKuUX pacTBOPUTENSX
(cnupTe, aueToHe n gp.).

XumMnuyeckue cBomcTBa. BaXHeMWwMm CBOWCTBOM CMOXHbIX 3PUPOB SIBNSAETCS UX TU-
Oponu3, TO eCTb B3aUMOLENCTBME C BOLOW. OTOT MPOLECC MPOUCXOAUT Kak B KMCNOW,
Tak U B LWENoYyHon cpede. PasHuMua B TOM, YTO KWUCIMOTHbLIA rMaponuna obpatum, a uie-
noyHon Heobpatmm. [Npu rmMaponnse CroXHbIX 3PUPOB 0OpPa3yrTCs KUCNOTbl U CAMPTHI.

Il—l /O H H II_I //O Il_I I]I
H—C—C\/ I + H0 —= H-——C] + H—0—$—$—H
i 0—(|:—(|:—H gy O-H HH

H H
amuriauemam YKCyCHasdA Kuciioma 3maHori
Lo . L

HoC Iﬁlli + NaOH ——> H-CC’ + H-O—C—C—H

| Yo—C—C—H | “0—Na L
H S H H H

HH
amuriauemam Hampuaauemam 3MmaHoiri

MpumeHeHue. CroxHble 3hUpbl UCMOMb3YIOTCA B MULLEBON U NapOMEpPHON NPOMbILL-
NEHHOCTM M3-3a Ux apomara. MIx ncnonb3ytoT B kKayecTBe Ao06aBOK Npu Npom3BoacTee 6esan-
KOrofnbHbIX HAanUTKOB, KOHAPET 1 APYrMX NULLEBbIX NPOAYKTOB. HekoTopble nx npeacraBuTenu
NCMosb3yTCS B KaYecTBe pacTBopuUTenei Npy NpUroToBreHUN NakoB..




3.14. CZIOXKHbIE 2®VPbl r\é

1. Hanuwwute HasBaHMe CrnoxHoro acpupa, nokasaHHoro Huxe: CH,COOC H,.

2. Hanvwwnte cTpyKTypHble hOopMyrbl AaHHbLIX BELLECTB U MOKaxuTe rubpuansaumnio
aToOMOB Yrrepoaa B HUX:

1) MeTunMmeTaHoar; 2) METUNNPONMOHOAT; 3) 3TUMNITaHoAT.

3. BbibepuTe npouecc, CBA3aHHbIN C peakumsiMm rmgponmnaa CrioXkHblx 3MpoB.

0 0
/, //
A) CHz—C\/ + CH;—OH — > CH;—C, + HO
O—H O—CHjs
/O /O
B) CH;—C’ + HO0 —> CH;—C] + CH3—OH
“0—CH;3 O—H

C) OH

ONa
+ NaOH —> © + HQO

4. Kakasi nocrneqoBaTenbHOCTbL peakumi 4omkHa ObiTb MCMOMNb30BaHa AN BHECEHUS
cnegyoLwmx n3MeHeHnn?

CH;0OH
1) CH,
//O /O
CGHy ——» 9 —» CHS—C\ — CH3—C\
O—H O—CH,—CHj;
/O
2) CHy—CH; ——> CHy—CHyCl ——» CH;—CH,0H —> CH—C] —
O—H
0
7
e CH3—C\ —> (CsH;—O—H — CO,
0O—CsHy,;

5. HanuwuTe, CKOMbKO CrOXHbLIX 3OMPOB MOXHO MOSMYYNTb, UCMONb3Ysl 3TUIOBbIN
CAMPT, NPONaHoM-2, YKCYCHYIO U MypaBbUHYIO KACINOTHI.

6. Hanuwwute peakuuto rmgponmnsa atunaverara.

7. Hannwute ypaBHeHUe peakuumn KarnmeBon LWenoym Ha Metundopmmar.

8. Ckonbko g cnupta obpasyetca npu B3anmogenctemm 200 g 40%-Horo pacTtBopa
LLIeNoYN HaTpUS ¢ MeTunaueTatom?
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Il rnaBa. KNCOPOACOAEPXKALLVE OPTAHUYECKVE COEAVMHEHWA

TEMA 15. C/IOXXHbIE 3®UPbI, COOEPXALLNECA
B PACTEHUAX

MN3yyaemMble NOHATUA:

* CrnocoBbl Mony4YeHns aPUpPHbIX Macer; * Mony4yeHne AyxXoB U3 CUPEHM.
* nony4yeHve aUPHOro macna AMCTUNNAUne;

Cxamue

B 3aBucumocTn OT Buaa pacteHusa adpupHoe
Macno foObIBaOT 13 LBETKOB, KOPHEBWLL, N1040B
unn nuctees. Ons Toro 4Tobbl NONy4YMTb OCTa-
TOYHOE KONMMYECTBO KayeCTBEHHOro Macna, HyX-
HO 3HaTb, koraa cobupaTb cbipbé. LiBeTbl cpesatoT
BO BpeMs uBeTeHus. KopHeBuLa pacteHmin 3aro-
TaBMMBAOT OCEHbIO, KOrAa HAa4YMHAKT COXHYTb K-
cTbs. CTebnn 1 NucTbst cobuparoT 4O NoABNEHUNA
OyToHOB. [nogbl cobupatloT TONbLKO MO Mepe Co-
3peBaHus. 3arotaBnmBaloT Cbipb€ YTPOM B CyXytO
norogy, YTo6bl OHO He CrHuno npu obpaboTke.

OdmpHbIe Macna nony4arT cneayowmmMm crno-
cobamu:

— cxartue;

— AUCTUNNALNS;

— aHdnepax;

— OTCTanBaHue.

B GonblKMHCTBE crnyyaeB MeTod BblOupaeTcs
ncxoas U3 Cblpbsi.

MeTog cxatua nydwe BCero MnoAXOAuT Ans
LUMTPYCOBbIX 1 06nenuxn. B kavyecTBe Cblpbs Tak-
Xe Tpebyetrca padMHUPOBAHHOE pacTUTENbHOE
macno 6e3 cnupToB M 3anaxoB. [ns aToro pac- i
TEHUs U3Merns4alT U nonueatT cnmpTom. lMepu-
0L, BO3OENCTBUSA ANSA pas3HbIX PaCTEHUA MOXET
COCTaBNATb OT HECKOMbKUX OHEN A0 HEeCKOIbKMX

MecsLEeB.
3ateM CnupToBYO HACTOMKY OUNBTPYIOT, Macno OTXMMatoT. Yem Oorblie XpaHUTCS Cbipbe,

TEM apomMaTtHee OHO OyaeT. Hanpumep, 4ToObl n3BMeYb 3MPHOE Macro M3 KpaCHOW po3bl,
NoSIOXKNTE B CTakaH 2 CTakaHa JlenecTKoB, HanNenTe ofiuBKOBOE MAcCO N 3aKPOMUTE KPbILLKOWN.
XpaHute B TEMHOM MecTe 1 MecsL, nepruogmyeckn noMmeLlnsasl.

Uunctoe acbmpHOEe mMacno noryyarT npeccoBaHMeM UUTPYCOBbIX. Crierka nOACYyLUEHHYHo
KOXYpy M3MenbyinTb B OneHgepe wnm CTyrnke U CroXuTe B CTekNnsaHHyto 6aHky. HemHoro
nogorpente 40% STUMOBLIN CNUPT U BrierWTe ero B NoAroTOBNEHHOE ChipbE. BCcTpsaxusanTte
3aKpbITbI KOHTENHEP B TeYeHne 2—3 MUHYT. Cbipb€ oTCTamBatloT 4—5 gHen.

MpoueauTe 4Yepes TONCTYHD Mapr WM Yepes3 roprnbiwko cunstpa B hapdoposyto
MUCKy. Yepe3d 3—4 gHs CnMpT MCnapsieTcs, a BOOHbIA pacTBop 3MPHOro Macria OCTaeTcs
B eMKOCTW. [MockonbKy 3MpHOE Macno nerye BOAbl, OHO MfaBaeT Ha NMOBEPXHOCTM BOAbI.
Ero nerko goctatb NOXKOWN.

OmcmausaHue




3.15. C/TOXHbIE 201PbI, COAEPXKALWWECA B PACTEHWNAX

Ouctunnauusa n aHgnepax — TPYAOEMKUIA METOA NonyYeHust apupHoro macna. [ns nepeo-
ro Metoga Mcnonb3yeTcs AUCTUNNSAUMOHHAA ycTaHoBKa. [nsa nocneaHero Heobxoamm TBepabI
XUp.

OnbIT 1. NonyyeHune acoupHOro macna
AancTunnaumen

Heobxogoumoe obopygoBaHMe U peakTUBLI:
ONCTUNNSAUMOHHANA konba, Mmapns, Boda, LIBETKN PO3bl
WM POMaLLIKK.

MoXHO Mcnonb3oBaTb BCE BUAbl Cbipbsi, KPOME
PYKTOB N CEMSIH.

Xopa paboTbi:

1. MNINoTHO NoMecTuTe ChbIpbE B AUCTUMNNALNOHHLIN COcy, fanTe BOAeE MOMHOCTbIO NOKPbITh
CbIpb€. 10 BO3MOXHOCTU NCMNOMb3yNTE YACTYHO UCTUNIMPOBAHHYIO BOAY.

2. BecknnstuTe cbipb€ B KacTptone. Baputb crnegyet He meHee nony4yaca. 3a 3TMM npouec-
COM crieflyet BHUMATENbHO CNeanTb, NPy HE06X0AMMOCTN MOXHO A4006aBUTb BOAbI.

3. MonyyeHHbIN pe3ynbTaT PUNLTPYIOT Yepes3 HECKONbKO COEB Mapin 1 NOMELLAKT B YNC-
TYIO EMKOCTb C 3aKPbITbIM FOpsibILLKOM. OTOT apoOMaTUYECKUIA SKCTPAKT MOXHO MCMOb30BaTh.

4. CpenaiiTe BbIBOAbl HA OCHOBE HAONOOEHUN.

OnbIT 2. lyxu N3 uBeTOB CUPEHMU

Heobxogumoe obopynoBaHMe U peaKTUBbI: EMKOCTb ANSA SKCTPaKUMU, TSHKENbIA Npea-
MET, Mapns, CNMpToBas flamna unu cyxoe TOMMMBO, ONTIMBKOBOE Macno, LuBeTku cupenu, 100 mi
3TWUMOBOrO cnupTa.

Xopa paboTbi:

1. Bosbmute 100 g LUBETKOB CMPEHU, MNOMOXNTE UX B MUCKY, 3anenTe OfMBKOBbLIM MacrioMm,
4yTOObI LIBETKM MPONUTANNCh MacrioMm.

2. T1NOTHO 3aKponTe EMKOCTb M MOSIOXKNUTE Ha HEE TS-
Xenbl npegmert. LiBeTbl BbiNyckaloT CBOW apomar B Mac-
no.

3. Yepes cyTkn OTKPbITb KPbILWKY M OTAENUTb Macno
yepes Mapro, NoOrpPeTb NOMYyYEHHYIO Maccy, CHOBa Npo-
ueanTb.

4. BosbmuTte 50 ml roToBOro macrna v passeguTte ero B
100 ml cnupTa nnu BOAKMW.

5. Cpenavite BbIBOAbl HA OCHOBE HabMOOEHUN.

|

HdomawHum onbIT. [lomecTuTe pacteHus (Hanpumep, TionbnaHbl, POMaLIKK, po3bl)
B CTEKMNsiHHYt0 éMKOCTb. Ha émkocTb 200 ml 6epyT He MeHee 2 CTONOBbIX NTOXKEK ChIPbS.

[nsa ocHoBbl 3anente pacteHne 70% cnuptoM. CnMpT AOMKEH MOMHOCTbLIO MOKPbITh
pacTteHue. [NoTHO 3aKkpbiTb M NOCTaBUTL B TEMHOE npoxriagHoe MecTo. [lepxaTb He
MeHee 3 gHen. Jlyywe gatb noctoAaTb 1-3 Mecdua Ans MakcMmanbHOW KOHLEeHTpaLumm
apmpa. Ha 3aknounTensHOM aTane Hy»XHO NpPonycTUTL CIMPTOBOW pacTBOp Yepes Map-
nto, a 3aTeM OTKaTb MacnsHyto YyacTb. B kayecTBe OCHOBbI Macern MOXHO MCMONb30BaThb
Te, KOTOpble He NMetoT Pe3Koro 3anaxa (MoACconHeYHoe, ONMBKOBOE).
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&
TEMA 16. XXUPbI. NONTYYEHWUE U CBONCTBA

N3yyaemMble NOHATUA:

* 0o6Lwas popmyna, CTpoeHme MOneKynbl *  m3NYECKME N XMMUYECKME CBOCTBA;
* HaxoXaeHue B Npupoae, TBEpAbIE W XKMUOKNE XUPb; * MonyYeHne, NpUMEHEHNE.
XKupbl npeacraenstoT cobor croxHble 3¢onpbl, 00pa3oBaHHbIE BbICLLIM- -

MW O[IHOOCHOBHbBIMU KAapBGOHOBBLIMU KUCIOTaMU 1 TPEXATOMHbIM CMIUPTOM —
rmyuepyHoM. ObLlee Ha3BaHWE TakUX COEAVNHEHWUI — TPUIMULEPUADI.

MpupoaHbie upbl — 3TO HE OTAENbHOE BELLECTBO, @ CMECh PasfnNYHbIX
TpUrMMuepmaoB. PactutenbHoe Macro SIBNSIETCS XUAKAM M HasblBaeTcs
mMacnom. B coctaB pactutenbHbIx Macen 0bbIMHO BXOAAT OCTaTKM HeHa-
CbILEHHbIX KMCNOT. [MNprynHa, No KOTOPOWN pacTUTESNbHbIE Macra XUaKMe, 3aKIo4HaeTcsl B TOM, YTO
OKpY>XEeHMe Kaxxaom ABONHOW CBSA3M NPeaCTaBnsieT COOON XKECTKYHO NOCKY0 CTPYKTYPY U3 6 aToMOB,
1 Takme MOoMeKyrbl MIIOXO0 BMMCHIBAOTCH B KPUCTANNIMYECKYHO PELLETKY.

R=CH CH CH

ArperatHOe COCTOSIHME Xupa 3aBUCUT HE OT ero NPOUCXOXKOEHUS], @ OT
Hanuymsa Unm oTCYTCTBUS B HEM OCTaTKOB HEHaCbILLEHHbIX KUCMOT. Kokoco-
BOE Macsio COOEPKUT OCTaTKN HACBILLEHHbIX KACIOT U NO3TOMY ABMSETCA
TBEPAbLIM.

B HOpMarbHbIX YCIOBUSIX KMBOTHbIE >XUPbl NPEeACTaBNsAT COOOM TBEP-
Able BELLEeCTBa C HI3KoM Temnepatypon nrasneHns: R=C H, .. >KnBoTHble
XKMPbI BXOOAT HE TOMbKO B COCTaB XMPOBOW TKaHW, HO 1 BCTpeYatoTcs B 6orb-
LUMX KONMYecTBax B MOIMOKE M MOSOYHbIX MPOAYKTax (TBOPOr, CMETaHa, Cbip, Macrio).

PbIByI XXMp XXMOKMIA, Tak Kak COAEPXXUT OCTaTKN HEHACBILLEHHBIX KUCHOT.

YKnpbl — 3TO CTPOUTENBLHLIV MaTeprarn 1 SHEPreTUHeckuii peseps opraHnama. CpegHun YenoBek
Becom 70 kg umeet okono 11 kg »unpa B opraHu3me.

XKupbl cogepxatcs BO BCEX MBOTHbIX M MHOMMX PacTUTENbHbBIX TKAHAX, OCOBEHHO B MaCIMYHbIX
KyrnbTypax (NoaCconHeYHMKa, ONMBOK, BCEX OPEXOB), M B COCTaBe KNETOYHbIX MembpaH obecnevnBatoT
3HepreTnyeckuin 6anaHc B XXuBbIX OpraHU3Max.

[na yenoBeka M MHOTUX >KUBOTHbIX >XUPbl SBNSKOTCA OOHUM M3 OCHOBHbIX KOMMOHEHTOB NUTa-
HUS 1 pe3epBHBIM UCTOYHUKOM 3HEPTK. [pn MHTEHCUBHBIX (OU3NYECKUX Harpy3Kax Xupbl HAYMHAKOT
OKMCNSATLCA U BblAENATb 6ONbLUIOE KONMYECTBO 3HEPTUM: NPU OKUCIIEHMN 1 g XXnpa BblOENAeTcsa OKo-
1o 39 kJ aHeprumn.

HanGonee pacnpocTpaHeHHbIE XXMPHbIE KUCIOTbI B HAaTYparibHbIX XKMpaX: HACbILEHHbIE: CTeapy-
Hogas (C,.H..COOH), maprapuHoas (C..H,.COOH), nanemutuHosas (C, . H, . COOH), kanpoHoBas

2n-1? 2n-3’ 2n-5 """

17° '35 16" 33 15" 31

(C,H,,COOH), macnaHas (C,H,COOH);

HEeHaCbILLIEHHbIE arKeHOBbIE KCMOThI: NanbMUTONEMHOBAS! W
(C,;H,,COOH), onenxosas (C,.H,,COOH); H,C —O o

HeHacCbIWeHHble ankagmneHoBble KUCIOTbI: JTMHOINeBad | M\W\N
(C,,H,,COOH); HC—0

HEHaCbILLEHHbIE anKkaTpUeHOBbIE KUCTOTbI: NIMHOMEHO- | | o ——
sast (C, H,,COOH). C—0



3.16. XVPbI. MONYYEHWE 1 CBOMCTBA

HomeHknaTtypa macen A0CTaToMHO CrioXHa. 1o MexayHapoaHOM HOMEHKAType UX HasblBakoT
TpraumnrmvuepHamun. Cydukec —oun Mcnonb3yeTcst Anst Ha3BaHWsA aumnoB (OCTaTKOB KapbOHO-
BbIX KMCroT). Hanpumep: 1,3-guoneonn-2-cteaponnmuuepyH. B HOMeHKnaType XMpoB UCMOMb3y-
toTCa 1 6onee NPocTble NCTOpUYECKE HadBaHWs. XKnp MOXET coaepkaTb OCTaTKM OOHUX U TEX e
UM pasHbIX XXUPHBIX KUCNOT. COOTBETCTBEHHO M (hOPMUPYETCS UX HadBaHue. Ecnu xxup cogepxuT
TPV MOEHTUYHBIX OCTaTKa OQHOW W TOW XKe KUCIOTbl, Hanpumep CTEapUHOBOW KUCMOTbI, OH Ha3blBaeT-
ca TpucTeapaToM. Ecnm B cocTas X1poB BXOAAT OCTaTKW, Hanpumep, CTeapuHOBOW, NasisBMUTUHOBOW
1 ONENHOBOM KMCIOT, TO OHO HA3bIBAETCH CTEaPONanbMUTOSNIENHOM; ECIN ABa OCTaTKa CTeapMHOBON
KMCNOTbI COCTaBMSAOT OAMH OCTaTOK MaribbMUTUHOBOW KUCIOTbI, OH Ha3bIBaETCS AMCTeaponanbMUTu-
HOM.

®Pusmnyeckme CBOMCTBA XUPOB. K1pbl XOPOLLO pacTBOPSIHOTCS B OPraHNYECKMX pacTBOPUTENSIX:
6eH3one, xnopodopme, achmpe, cepoyrrepoae, NETPONENHOM 3hmpe, ropsyeM CnmpTe, aueToHe,
HO HepacTBOpMMbI B Boge. [pu nonagaHnv B Body OHWM 0BpasytoT ABa Crosl, He CMELUMBAOLLMXCS
mMexay cobown, a Tak Kak MoTHOCTb HEYTU MEeHbLLIE MIIOTHOCTM BOAbI, TO He(PTb BCEraa HaxoauTcs
B BepxHeM crioe. XKupbl rmapodobHsbl, T. €. He CMaYMBaroTCA BOAOW, HO NPpW MornagaHumn Ha noBepx-
HOCTb BOAbl C BECKOHEYHOM NroLaabio (Hanpuvep, peku unm o3épa) obpasytoT Ha NOBEPXHOCTU
TOHKWIA CFI0M, KOTOPbIN 3aBUCUT OT HanmMyms CUI NoBEPXHOCTHOTO HaTshkeHus. Mpn gobasneHun NMNAB
K Macnam B BOA€ OHW 06pasytoT reTeporeHHbIe CUCTEMbI — MacnsiHbIe AMYNbCUW. DTO CBOMCTBO UC-
nonb3yeTcsl AN U3roTOBMNEHNs Maser 1 kpemoB. Macna obnagaroT cnocoOHOCTLI0 06pa3oBLIBaTL
3MyNbCUK NPU CMELLNBAHNM C BOAOW, NPUMEPOM TaKOW reTEPOreHHON CUCTEMbI SIBISIETCA MalioHES.

Xnmunyeckme CBOMCTBA XMPOB. HenTparbHble Xpbl yHacTBYHOT BO BCEX XUMMYECKN peakumsix,
XapaKTepHbIX Anst ampoB (NPoayKTbl 3aMeLLeHnst aToMoB Bogopoaa B OH-rpynnax MyHepanbHbIX
U KapOOHOBbLIX KNCIOT).

1. Peakuusi ombineHua (rmgponus). >Kvupbl NOABEPratoTCs peakummn oMbineHus (rmaponmsa), B
pesyrsrare KOTOpov U3 TPUrnUepuaoB 0b6pasytoTCs IIULEPUH U XKMPHbIE KUCAOTbl. OMbINEHne Xu-
POB MOXET MPOUCXOAUTb KaK MpW KatanuTU4YecKoM ruaponuae, Tak U nog AeNCTBUEM KUCIOT WUin
LenoYer Ha xupbl. Mbino obpasyertcs B pesynbsrare LEenoYHoro rmaponmaa.

CH,— O —CO—R CH,— OH
+HY | /O
cle — 0—CO—R +3H0 cle —OH + R—C]
CH,— O0—CO—R CH,— OH OH
2
CH,— O —C —C_H,, CH,— OH

| 9 | ?
I I
CH —0—C—C,H;+ 3NaOH —- CH—OH + 3C;;H;s— C — ONa
@)

Il
CH,— O —C —C;H; CH—OH

2. Peakumn npucoeanHeHus. MaprapvH nony4arot 13 AeLleBbiX pacTUTENbHbIX Macen, Henpu-
roAHbIX A4S yroTpebneHns YenoBekoMm, NyTEM HEMOMNHOM MMAPoreHn3aumnm, a npu riy6oKon ruapore-
HM3aLMK NOMy4atoT caromac — TBEpAYH Maccy, MCMONb3yeMYHO AN U3rOTOBIEHMS MbiNa.

CH,—O0C—C ,Ha, CH,—0O0C—C /H3;
CH —00C—C ,Hy+ 3H, Y CH —00C—C H,,

CH,—00C—C ,H,, CH,—00C—C H.,,

—
L]

(5
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3. OkucneHne HeHacbILWEHHbIX XXMPHbIX KACIOT KACNOpoaAoM Bo3ayXxa. [1pn xpaHeHun nof
BO3OENCTB/EM CBETA U BO3AyXa OHW OKUCIIAKOTCA. JTO MEHSIET BKYC Maces. YCTaHOBMEHO, YTO OC-
HOBHYIO POrib B OKVUCIIEHUN Macern UrpaeT XMMUYECKUIA NPOLLECC OKUCTIEHNS HEHACBILLEHHbIX XXUPHbIX
KUCMOT Kucrnopodom Bosayxa. ObpasoBaBLumecs: Nepokcuabl pasnaralTca ¢ obpasoBaHneM arb-
AervaioB, KETOHOB, CBOBOAHbBIX KUCIIOT, OKCUKUCTIOT. OKMCIEHNe MOXET NPOUCXOOUTb U B pesynbrare
BUOXMMUYECKUX MPOLIECCOB, NMPOUCXOAALLMX NO4 BNMSHUEM DepMEHTOB (nvnasbl) B 6enkax, npu
STOM MPOVCXOAUT MMAPONU3 XUPOB 1 06pa3oBaHMe CBOOOAHBLIX XUPHBLIX N HEHACHILLEHHbBIX XUPHBbIX
KWCIOT, KOTOpble 3aTeM [-OKUCNAKOTCA [0 KETOKMCIIOT.

Monyu4eHue xunpoB. Kunpbl NONy4aroT ¢ MOMOLLbIO peakuum aTepudukaLimm TPEXaToMHOIo Cnnp-
Ta-rMuuepuHa 1 BbICLLMX KApPOOHOBbLIX KUCOT (peakuusi bepTno):

Va
H,C— O —H H,C— O —C—C ,H.,
V4 //O
HC —O—H+ 3HC;,—C ——> HC —0—C—C,H;, * 3H,0
| OH | y
H,C—O—H H,C— O — C—C H.,
efiuyepuH oJieuHoeas Kucrioma mypuorieam eriuyepuHa

NMpumeHeHne Xunpos

3apaHus .

1. PactutenbHoe macno maccou 17,56 g Harpesanu ¢ 3,36 g ruapokcnaom Kanvst oo
MOTHOMO MCYE3HOBEHUSI MacnsaHoro cnos. Nocne rugponusa nog gencranem obwunb-
HOM GpoMHOM BOAbl 0Opa3oBanoCb TOMbKO OAHO TETPabpoMmaHoe NPOU3BOAHOE.
Onpegenvte BO3MOXHYHO hopMyny Macna.

2. Kakne KMCrnoTHble OCTaTKM BXOAAT B COCTaB XWUAKMUX macen?

3. KakvuMm NCTOYHMKOM BUTaMWHOB SABMSIETCS PbIOuii XXnp?
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3.17. MPAKTWUYECKOE 3AHATUE. MOJTIYYEHWNE MbINTA 13 XXWPOB r\.

&
TEMA17.NPAKTUYECKOE 3AHATHUE.
MOTYYEHUE MbINTA U3 XXUPOB

U3yyaemble NOHATUA:

* OMblIJTEHNE KNPOB,
* BblAaerneHune CBO6OD,HI:IX XUPHbIX KUCIOT U3 MblJia.

Heob6xoaumoe obopyaoBaHue U peakTuBbIl: NPoOUpKY, BoasHas 6aHs, npobka ¢ ra3ooT-
BOAHOW TpyOKON, cnupToBas fiaMna WUim Cyxoe roptodee, nHankatopHasi bymara, pactutenb-
Hoe Macno, aTaHon, wenoyvb Na, cepHas K1ucnora, HacbllweHHbIn pacteop conu NaCl, Boga.

OnbIT 1. OMbINeHue Xupos

1. B npobupky nomeLuatot 2—3 g pacTuTenbHoro Macna v npnbaensaoT K Hemy 6—8 ml cnvp-
TOBOro pacteopa Lweno4u. [ina Toro 4Tobbl CMEChb 3akunena paBHOMEPHO, B MPOBUPKY nome-
AT KYyCoYkn chapdopa unv gpyrue Kepammudeckme msgennsa (Kycku Kupnuya), 3akpblBaroT
NpobKon ¢ ra3ooTBOAHON TPYOKOM 1 KUNATAT Ha BoAsHOW 6aHe 12—15 MUHYT.

HanomuHaHue. [1na onpeneneHvs 3aBepLUeHUst OMbINIEHNS B Apyryto Npobupky gobasnsiort
HEeCKOrnbKo kanernb cmecu. [JoGaensAoT 6 ml Bogbl 1 pacTBOp HarpesatoT. Ecnm nonyyeHHas cmech
pacTBopsieTcs B BoAe 6e3 Kanenb Macra, OMbIfieH/e CYMTAETCA 3aBepLUeHHbIM. Ecnn B pacTBope
eCTb Kannu macna, HeobxoAMMo NPOJOIMKUTL HarpeBaTb CMeChb Ha BOASHON 6aHe eLle HECKOMbKO
MWHYT.

3. K nonyyeHHom xunakoctn obaBnstoT HackiweHHbIn pactsop conu NaCl. XXugkocTtb mMyT-
HeeT M Ha NOBEPXHOCTb BCNIbIBAET CMOW Mbina.

_O

CH,-O-C CH,-O-H

‘ 2 \C15H31 ‘ ?

CH-0c” 3NaOH ~ cH.0H 4+ 3C,H;COONa
~C,H, ————>

‘ 015 31 ‘

CH,-0-c” CH,-O-H
~C,.H

157 31
OnbIT 2. OTAEeNneHne cBO6OAHBLIX XXUPHbIX KACIOT OT Mbifa
B npo6upky HanueaoT 1—2 ml KOHLEHTPMPOBAHHOIO MbIfIbHOTO pacTBOpa, NPUrOTOBIEH-
HOro B NpeablayLiemM onbiTe, 1 06aBNAT K HEMY HECKONBbKO Kanenb pa3btaBneHHON CepHON
kncnotbl. OBpasyetcs 6enbiin MyTHbIA MAacAsSHUCTbBIM 0CafoK CBOBOAHbBIX XXMPHbLIX KACIOT:

O O
= =
35-C\ + H,SO, ———> C]7H35-C\ + NaHSO,

ONa OH
cmeapam Hampus (Mbls10) c¢meapuHosas Kkucrioma

C,H

17

OnbIT 3. PacTBOpeHue Mbisia B Boae
1. Kycodek mbina (2 g) pacteopsitoT B 2—3 ml Boabl. HarpeBaoT npobupKy € NOMOLLbIO
cnupToBon namnel. Heobxoammo ybeanTbes, YTO MbIno GbicTpee NnaBuTCS NpU HarpeBaHuU.

O (©)

=z =

CH 35'C\ + H-O-H —— C;H,-C  +NaOH
ONa OH

cmeapam Hampusi (MbIfio) cmeapuHo8as Kucrioma

L MoAroToBUTb NPOEKTHY0 paboTy Ha Temy «McTopusi MblrioBapeHusi».
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TEMA 18. YTNEBObl. MOHOCAXAPUbI

MN3yyaeMble NOHATUA:

. HaxoXaeHve B NpMpPoAE; .
. CBOWCTBa; .

NpUMEHeHUe;
ouvornornyeckoe 3HavyeHue.

Knaccudmkaumsn yrnesonos

Yrnesoapl NpeacTaensaoT cobor obLuin Knace op-
raHNYECKNX COeaVHEHU. B KneTkax »uBbIX opraHus-
MOB aKkKyMyIsaTopamMu SHeprnm siBnsitoTCA yrneBoabl,
a Y HEKOTOPbIX >KMBOTHbLIX OHWU CYyaT onopon (ckene-
ToMm). OH OeNCTBYET KaK perynatop BaKHeMLwmnx duo-
XMMUYECKMX peaKLn.

B pesynbrate accumunauumn xnopodumnna B npo-
uecce OTOCUHTE3a PaCTEHUSIMU YITIEKUCTIbIN a3 B
BO34yxe BOCCTaHaBNMBaeTCs Nof AeWCTBMEM COrl-
HEeYHbIX Nyyen, a obpasylowmnincs K1cnopos Bblae-
ngaetcsa B atmocaepy.

Ymesogbl umetot obuyto dopmyny C (H,0) , 4to
O3Ha4yaeT, YTO OHW COCTOAT M3 yrnepoda W BOAbl,
OTClo4a NCTOPUYECKME KOPHM 3TOrO Knacca. Jta Ho-
MeHKnaTypa Oblfia OCHoBaHa Ha aHanuae nepsbiX
N3BECTHbIX YrNeBOOOB.

Hanbornee pacnpocTpaHeHHbIMM B npupoae
yrneBogamun sIBMASIOTCA MOHOCaxapuabl, MOMeKyrbl
KOTOpbIX codepXaT nsATb aTOMOB yrrepoaa (NeHTo-
3a) unu WwecTb (rekcosa). MoHocaxapuabl npeacras-
naAT cobon reTepoyHKLUMOHaNbHbIE COeaUHEHNS,
MOJSIEKYIbl KOTOPbIX codepXaT Of4HY KapOOHUNbHYIO
rpynny (anbgervaHyo UM KETOHOBYH)) M HECKOMBbKO
TMAPOKCUMNBHBIX rpynmn

e

.

Bce yrneBoabl genaTtca Ha ABe
rpynnbl: NPOCTLIE U CIIOXHbIE.

MpocTbiMK yrmesBogamun (MoOHoOCa-
Xapugamu, MOHO3amKu) HasblBalOT
yrmneBodbl, KOTOpble Npu rMaponuse
He obGpasytT BGonee nNpocTbix coenu-
HEHUN.

CnoxHble  yrneBogbl  (nonwuca-
Xapuapl, Nofnmo3sbl) — 9TO YrneBogbl,
KOTOpble MOryT rMApOnM3oBaTbCs OO
bornee NpoCTbIX YrneBogoB. Y HUX He
TaKoe e KONM4YecTBO aTOMOB Yrrepo-
0a, KaK KOfiM4ecTBO aTOMOB KUCFOPO-
Aa. CnoxHble yrneBogbl MMEKT pas-
HbI COCTaB M MOJSEKYNSAPHYH Maccy,
NnosToMy 0OnagarwT O4YeHb Pa3HbIMU
CBOMCTBaMMW.

WX pgendar Ha gBe rpynnbl: ONUro-
caxapugbl C HU3KOW MOMEKYNApHOm
Maccon 1 nonmucaxapuabl C BbICOKOW
MOSEKYNSPHON MacCoW, He MOXOXue
Ha caxap. [lonucaxapugbl npegcTas-
AT cobor coeanHeHns ¢ OOosbLLON
MOJEKYNSPHOM Maccom, KoTopble MO-
ryT cogep)aTb COTHU TbICAY NPOCTbIX
YIMEeBOAHbIX OCTaTKOB.

pubo3sa e/Ko3a  ¢hpykmosa [T10KO3a U QhpyKmo3a makxe moaym
H\ /O H\ /O ClleOH 6bImb 8bipakeHbl 8 criedytouwieli hopme:

i % ¢=0 CHO CH,OH

H—C—OH H—C—OH H—C—OH H—l  OH C=0

H—cl—OH Ho—cl:—H HO—CIZ—H HO—1—H HO——H

H—C—OH H—C—OH  H—C—OH H——OH  H——0OH
| | | H——OH H——OH
CH,OH CH,OH CH,OH L CHlon

rneHmo3sa 2eKco3bl U3 amux ¢popmyn criedyem, 4mo

MOHocaxapudb! rpedcmaeristom cobou

anb0eaudHble CrUpMb! UU Kemocnupmai.

HomeHknaTtypa u ctepeonsomepumsas MoHocaxapmaoB. HoMeHknaTypa anbao3 OCHOBaHa
Ha MCTOPUYECKMX Ha3BaHWUSIX MOHOCaxapuaoB C JIMHEWHOW LENbi aTOMOB yrnepoga: pubo-
3a, MMKo3a, pykTo3a. HaseaHme keTo3bl 06paszoBaHo gobaBneHnem cyddukca «-yn» K Ha-



3.18. YTNIEBO/ZIbl. MOHOCAXAPW AbI

3BaHMIO COOTBETCTBYIOLLEN anbao3bl: pubosa —

pnbynosa; HekoTopble KkeTocaxapuaibl UMeT

NCTOpUYEeCKne Ha3BaHuWs, Takme Kak opykTosa (KeTorekcosa).
MoHocaxapuabl XapakTepusytTCst HECKONbKUMUN TUMamMn N3oMepun.

1. MexknaccoBas nsomepus

Anbao3bl U KETO3bl ABNAKTCS MEXKNACCOBbLIMU n3omMmepamu. Taknm 06pa30M, anbgosa-rko-

KO03a 1 KeTo-hpyKTO3a SABNSOTCA U30MEPaMMU.

2. OnTu4yeckas nsomepus

Hanuymne Heckonbkunx ACMMMETPUYECKNX aTO-
MOB Yrriepoga onpegensieT Hanuyne 00onbLloro
Konmnyecrtea onTtn4eCKnMx n3omMmepoB B MOHOCaxa-
puaax.

MoHocaxapuabl ONMCbIBalOTCS B BUAE MPOEK-
LMOHHbIX chopmyn duliepa, To ecTb B Buae npo-
eKuMM TeTpasapny4eckon Moagenm atoMoB yrnepo-
[a Ha MIoCcKOCTb YepTexa. YrnepoaHas Lenoyka
B HWX HanucaHa BepTukasnbHO. B anbgosax anb-
AervaHas rpyrnna HaxoguTcs CBepXy, a B KeTo3ax
K KapOOHWNbHOW rpynne npuUMbIKaeT NnepBUYHas
cnupToBas rpynna. Hymepauusi HaumHaeTcst ¢
BEpXHero atoma yrnepoga. AToM Bogopoda W
rMOPOKCUIbHasA rpynna acUMMETpPUYHOro aTtoma
yrnepoaa pacrnoroX)eHbl rOpU30OHTasIbHO.

N

ACMMMETPUYHLIN aToM yrnepoga (Xu-
panbHbIN  LEHTP) npeactaBnsier cobou
aToM yrnepoaa, CBsA3aHHbIN C ApyrMMm aTo-
MOM WK rpynnon aTomMoB.

D-n3omep (oT natnHckoro dexter — npa-
Bbll1) — NI30MepP, B KOTOPOM MMOPOKCUIbHas
rpynna y acMMMETPUYHOrO atoma pacrno-
noXeHa B NPOEKLnn C NPaBo CTOPOHbI OC-
HOBHOW LEenu.

L-nsomep (nat. laevus — neBbIn), N30-
Mep, B KOTOPOM TMAPOKCUIbHAS rpynna
npy acUMMETPUYHOM B MpPOEKLMM aToMme
HaxoAUTCs C JIeBOM CTOPOHbI OCHOBHOM
uenu.

H\ /O
C/ CH,OH
| |
H— (.l‘, — OH (|3 =0
HO— C|) —H HO— C|) —H
H— (|3 — OH H— (|3 — OH
H— ? — OH H— ? — OH
CH.,OH CH,OH
|
H\ /O : O\ /H
C | C
H—OH | HO——H
HO——r—H : H——OH
H——r—OH : HO——H
H———OH | HO——H
|
CH,OH : CH,OH
D-enroko3a | L-emnoko3a
3epkano

Mo mepe yBenuyeHus Ymucna acuMmeT-
PUYHBIX LEHTPOB YBEMWYMBAETCH 4YUCIO
NPOCTPaHCTBEHHbLIX WU30MEPOB, U Kaxabli
HOBbIN aCUMMETPUYHBIA LEHTP YyaBavBa-
€T 4YNCNO BO3MOXHbIX M3omepoB. Konu-
4YeCTBO M30OMEPOB OnpeaensT no opmy-
ne N=2n2, rge n — KONUYeCTBO acMMMeT-
PUYHBIX LEHTpPOB. Tak, rnuuepanbaerng
HO-CH,-CH(OH)-C(O)H nepsblii 1 eanHCT-
BEHHbIN NpeacTaBuTeNb psifa anbgoTpuos,
UMeeT Of4MH aCMMMETPUYECKMIA aTOM yrre-
poaa. CooTBETCTBEHHO, NEPBLIM U €OUHCT-
BEHHbIM NpeacTaBUTENEM KETOTPMO3HOIO
psAaa SBNsSeTca ANOKCUALIETOH.
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|C1HO ?1HO (I“,1HzOH
H—C—OH HO—C —H C=0
|2 | 2 |2
CH,OH CH,OH CH,OH
3 3 3

anbOeaud D-znuyepuHa  anbOeaud L-enuuepuHa  OuOKcuauemoH

[MoKo3a, Unn BUHOrpadHbIn caxap, CGH1206 BXOAUT B COCTaB MHOMMX (PpyKTOB M srof,
BKIHOYasi BUHOTPaAHbIN COK, U ABNSIETCs Hambonee pacnpocTpaHeHHbIM yrneBoaoMm. [Miokosa
OTHOCUTCA K MOHOCaxapugam C LUEeCTbo aToMaMu, TO eCTb K psigy rekcos. D-rntokosa B CBO-
6oaHom hopme NpucyTCTBYET B Niogax, LUBETKaX M APYrnx opraHax pacTeHun, meae, a Takke
B TKaHAX XXMBOTHbIX (KPOBb, MO3r, Mbiwubl). B npupoge rmoko3a cywecTByeT B OCHOBHOM B
dopme D-nsomepa n ABASETCS BaKHENLUUM UCTOYHUKOM 3HEPTUU Y KMBOTHbIX, YeroBeka u
MMUKPOOPraHn3moB.

PacTBopbI rMoKo3bl NPUMEHSAOT B MeauUMHe O51S BHYTPUBEHHOIO BBEOEHWS, MOCKOMbKY OHU
obecneyrBaoT OOMOMHUTENBHOE NUTaHME OpraHnama bbiCTpoycBOosieMbiMU yrrieBogamu. MoBbl-
LLIEHNE KOHLEHTpaLMM ITHKO3bl B KPOBU MPUBOOUT K YBEMNUYEHMIO BbIPAbOTKN HCYNMHA — FOPMOHa

NOPKENYA0YHON XKenesbl, OTBeYaroLero 3a ObICTpbIi MeTaborivam yrneBogoB B OpraHu3Me.

XuMunyeckue CBOMCTBA MMIOKO3bI
1. O6pa3syeT npocTbie 3¢hupbl NPU B3aMMOLENCTBUU CO CNUPTAMMU:

(|3H20H (|3H20H
H | O H H | O H
i H + CH30H HCl(ras) i H

OH OH ‘w
OH | OH OH | OCH,

H OH H OH

2. BsaumopgencTByeT ¢ Kucrnotamum (peakumsa atepudpmkaummn). [Troko3a pearmpyer ¢ kapoo-
HOBbLIMW KMCIOTamMKn ¢ 06pa3oBaHMEM CITOXHbIX 3MPOB, a 3TO 03HAYAET, YTO NSATb MMOPOKCUIbHBIX
rPynn KO3kl pearvpyoT C KUCNOTaMK Tak Xe, Kak Co CnnpTamu.

C,H,,0,+5CH,COOH—-C

6 1276

sH;0,(CH,CO),
3. NMpu B3aumopencteumn megu (ll) c rmgpokcupaom obpasyercs ankoronat megm (ll):

C,H,,0, + Cu(OH), — C,H, O,Cu + 2H,0

6 1276 61076

4. Peakuus cepebpsAHOro sepkana:

CH,OH(CHOH),~COH + 2[Ag(NH,),JOH — CH,OH(CHOH),~COONH,+ 2Ag |+ 3NH, + H,0O
2r1oKo3sa 2/1rKoHam aMMOHUS
5. OkucneHue rugpokcuaom meam (ll):

CH,OH(CHOH),~COH + 2Cu(OH), — GH,OH(CHOH),—~COOH + Cu,0 + 2H,0

enKo3a eonyb6ol 2J/1l0KOHO8as Kucrioma KpacHabili
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6. Peakuunsi BoccTaHOBINEHUA:

t,Ni

CH,OH(CHOH),—COH + H " CH,OH(CHOH),-CH,OH

2/1t0Ko3a copbum - 6-amomMHbIl criupm

7. KayecTBeHHas peakuusa. K pactBopy rnoko3bl 406aBUTb HECKOMNBKO Kanenb pacTBopa
cynbarta meaum (1) n pacteopa wenovn. Ocagok rmgpokcnaga Mmeanm He obpasyetcs. PacTteop
CTaHOBUTCA SApKO-KOpU4HEBbIM. [pn aTOM rmoko3a pacteopsieT rugpokeng meau (1), nposens-
€T CBOMCTBO MHOMOATOMHOIO CrnvpTa 1 06pasyeT KOMMMEKCHOE COeAUHEHNE SIPKO-KOPUYHEBOIO
uBeTa.

CH,— OH CH,— O_ I_l\o — CH,

| | S Cux |
2(|3H — OH + Cu(OH),— (|3H— o, (l) CH  on.0
(cle— OH), (cle— OH), (Il-IO— CH),

CHO CHO CHO

®pykrosa. Ppykrosa C.H,,O, (TouHee — D-chpykTO3a) WIMPOKO pacnpocTpaHeHa B pac-
TUTENbHOM Mupe. PpyKTO3a coaepX nTcsa Bo pykTax, Mede M BXoguT B COCTaB caxapa (ca-
Xapo3bl). PpyKTO3a ABMAETCHA U3OMEPOM THOKO3bl U UMEET Ty e MOMEKYNSAPHY0 dopMyry:
C,H,,0,. 310 KeTorekcosa, rae Ketorpynna HaxoAauWTCcA Ha BTOPOM atome yrrepoga B Lenw.
®pyKTO3a, KaK 1 rMioKo3a, CyLLeCTBYET KaK B OTKPbITOM, Tak U B 3aKPbITON (LMKIIMYeckomn) op-
Max. PpyKTO3a OTNIMYAETCA OT MHKO3bl MEHBLUMM pa3MepoM KorlbLia, KOTOPOE COAEPXUT NATb
aToOMOB (BKITHO4as KMCNOPOA) BMECTO LLECTH:

1CH,OH
CH, OH - 25 CH, or
CHOH g
HO—C —H
OH 2
4 30|-| H—5C|:—OH 4_3 CH,OH
OH H H— C — OH OH H
6l
CH,OH

Kak v rniokosa, gpykto3a obpasyeT onTnyeckne N3oMepbl, NpUYeM KOrM4eCcTBO Xmparb-
HbIX LEHTPOB MEHbLLE, YEeM Y TIHOKO3bl, — BCEro TpU. Tak, KONM4YeCcTBO CTEPEON3OMEPOB ASS
rntoko3bl N=24=16, a ons gpykTo3bl N=23=8. ®pykTO3a Ny4lle pacTBOpsSIETCs B BOAE U UMEET
Gonee cnagkui BKyC, Yem rntoko3a. [ockonbKy pyKTo3a, Kak 1 rmioko3a, SsBNAeTCs MHoroa-
TOMHbIM CMUPTOM, OHa BCTYMNaEeT B TaKMe Xe peakunn B NpUCyTCTBUM MTMOPOKCUIIBHBIX TPy,

|

1. CpaBHUTE CTpOEHME MIOKO3bl 1 PPYKTO3bI, BbIAENNTE CXOACTBA U pasnuyns.
2. Yem obycnoBneHo Hannyme onTUYecknx N3oMepoB y MOHOCaxapuaoB?

3. Oxapaktepuaynte 6MonorM4eckyto porb rMoKo3bl.

4. OxapaKTepusynTe XMMMYeCcKMe CBONCTBA MHKO3bl N (PPYKTO3bI.
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TEMA 19. AUCAXAPUbI. MAJZIBTO3A.
CAXAPO3A

MsyqaeM bleé NOHATUA

* HaxoxaeHue B Npupoae; * CBOWCTBA;

* NMPUMEHEHNE.

HanGonee BaxHble Ancaxapyabl BKIOYAOT caxapo3dy, ManbTo3y, NakTo3dy U Tperanoasy, ko-

TOpble SABNSTCA M3oMepamu n umetoT dopmyny C

Ke; nakTo3a (MOMOYHbIN caxap) — B MOSOKe; Masib-
TO3a (ConogoBbI caxap) — B MPOPOLLEHHbIX Cce-
MeHax 3MaKoBbIX KynbTyp; obpasyeTca Takke npwu
YaCTMYHOM (PEPMEHTATUBHOM TMAPONM3E Kpaxma-
na; Tperanosa (rpuBKoBbIN caxap) — COOePXUTCS B
rpubax, ApoxkKax 1 BbICLUMX PacTEHUSX.

CTpoeHune gucaxapmooB

Mo cBoemy CTpoeHuo aucaxapugbl MOXHO OT-
HECTM K IMuKo3ngam — COeOUHEHUsIM, MOJEKYrlbl
KOTOPbIX COCTOAT M3 OBYX LMKIIMYECKMX OCTaTKOB
MOHOCaxapuaoB, COEOWHEHHbIX  [MMKO3UAHbLIM
rmapokcunom. OpHako CTpyKkTypa [OucaxapuaoB
pasnuyHa. Monekyna caxapo3bl COCTOUT M3 Lle-
CTUYNEHHbIX OCTATKOB [MOKO3bl B hopme a-nupa-

H,,0,,

12° 22
[uncaxapugpl: caxapo3sa (CBEKITOBUYHbIV caxap) —

B caxapHom CBEKIIe 1 CaxapHOM TPOCTHU-

e B\
Avncaxapvnabl nNpeacTasnsAwT Cco-
0on onurocaxapuabl ¢ AByMsi ocTaT-
KamMu MOHOCaxapuaoB B MOMEKyrax.
OOLWMM XMMUYECKMM CBOWCTBOM
AncaxapuaoB SIBMsieTcs MX Crnocob-
HOCTb IMApPONM30BaThCH ¢ 06pasoBa-
HMEM COOTBETCTBYHLLUMX MOHOCaxa-
pugoB. Caxaposa rmgponmsyercs c
obpasoBaHneEM CMECU paBHbIX KOMn-
YeCTB IMKO3bl Y PPYKTO3bI, KOTOPas
Ha3bIBaETCH MHBEPTHBLIM CaxapomM.

HO3bl M NATUYSIEHHBIX OCTaTKOB pypaHo3HOM opMbl B-ppyKTO3bl, KOTOPbIE COEANHEHBLI YEPE3

MUKO3UAOHBIN TMAPOKCUI:
CH,OH

DN

H OH

CH,OH
o H

OH H

MoneKyna MarbTO3bl COCTOUT U3 ABYX OCTATKOB O-IT1HOKO3bl B BUAE NMMPaAHO3bl, CBA3aHHbIX

yepes 1-11 1 4-i1 aTombl yrnepoga:

CH,OH
)
OLP\
@]
OH
OH

MoneKyna JTaKTO3bl COCTOUT U3 OCTATKOB MNMNPaHO3bI B-Faj'laKTO3bI N MMHOKO3bl, CBA3AHHbIX

atomamm C, n C,:

CH,OH
HO | o

(e, forr

OH
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B 3aBMcMMOCTM OT TOro, Kakom rmgpoKcui BTOPOro MOHOCaxapuaa yyYacTByeT B CBsA3blBa-
HUX C NepBbIM MOHOCAxXapwuaoM, pasnuyalroT ABa Tuna AMcaxapuaoB: BOCCTaHaBNMBaroLime
N HeBOCCTaHaBnuBawLwme. B BocCTaHaBNMBawLWMX gucaxapuaax CBs3b Mexay ocTaTkamu
MOHOCaxapugoB obpasyeTtcst nonyaweranbHbIM MTMAPOKCUIIOM OOHOW MOMEKYIbl U CIMPTOBbLIM
rMOpPOKCUIIOM BTOPOW MOSEKyIbl (4acTo y YeTBEPTOro atoma yrnepoga). BoccraHasnumBatowme
ancaxapubl XxapakTepuaylTcs Hannmuymem Kak LMKNMYecKon (nonyaueTtanbHOoKn), Tak U OTKPbI-
TOWM rmapokcnkapboHunbHom (anbaerngHon) opmbl. OTKpbITas opma 3a CHET anbaernaHomn
rpynnbl XapakTepuayeTcsl Hannmymem BOCCTaHOBUTENbHbLIX CBOMCTB. BakHenwmnmmn npegcraBu-
TensaMy BOCCTaHaBMMBAKOLLUMX MOHOCaXapuaoB SBSIOTCA MarnbTo3a U NakTosa.

B HasBaHWsIX NUHENHbIX onMrocaxapngoB 4acTo nocriegoBaTenbHO NepedncnaTes ocTaT-
KM MOHOCaxapuoB, YTO yKasblBaeT Ha TUM CBA3WN Mexay HUMmKu. bonee pacnpoctpaHeHbl UCTO-
puyeckue HasBaHus, NPUHATbIE BO BCEM MUpE.

1. O6wWwKe xumnyeckme cBomcTBa gucaxapmgoB. O6LLME XMMMYECKME CBOMCTBA Ancaxa-
pYOOB BKNIOYAKOT UX MMAPONnnU3 B NPUCYTCTBUN MUHEPanbHbIX KUCNOT U oepMeHToB ¢ obpa-
30BaHMEM COOTBETCTBYHIOLLMX MOHOCaxapuaoB. Hanpumep, caxaposa ruapornmayeTcs B KUCIOn
cpeae vnu B npucyTcTBUmn dpepmeHTa B-ppyktodypaHosmaasbl, 06pasys CMeCcb paBHbIX KOMK-
YeCTB rMoKO3bl U PPYKTO3bI, KOTOPYHO Ha3blBaOT MHBEPTHBIM CaxapoM:

C,,H,,0,, +H,0—-CH O, + CH, O,

12° 22
caxapoasa eJ1l0Ko3a qbpmeosa
CH,OH y CHZOH HOH,C o
|_o H] o
H +H,0 g H HO
oH _\ CH,OH
‘ HO
OH H

HOH \\_HOH\\/_/

UHBEePMHbIL caxap

HOH2T<O mMecmo eo3deticmeusi B-chpykmogbypaHo3udasbl
@)

2. CBourcTBa, OOYCNOBIEHHbIe HaNMYMeM rmMapoOKCUNbHbIX rpynn. [ucaxapuabl Takke
NPOSABMASOT XapaKTePUCTUKM MHOrOaTOMHbIX CMUPTOB, 06pasyloLnMX MHOrOAaTOMHbIE CrMPThI,
pacTtBopumMble B rugpokcuge meaum (ll) apko-cuHero ugeTa.

3. BocctaHoBuTenbHblE CBOWCTBA. [Mcaxapuabl Manbtosbl M fakTo3bl obnagatoT
BOCCTaHaBNMBaWLWMMKN CBOWCTBaMU. Kak MoOHocaxapuibl, KOTopble MX 06pasyloT, marnb-
TO3a M NakTo3a MOryT BCTynaTb B «peakuuMm cepebpsHOro 3epkana» ¢ peakTuBoM Ton-
NleHca M «peakumMm MegHoro 3epkana» ¢ peaktmBoM ®PenuHra. HeBoccTaHaBnmBawouwime
aucaxapmgbl caxapo3a M Tperano3a He o6nagarT BOCCTAHOBUTENbHBIMU CBOWCTBaMM,
T. €. He MOryT pearnpoBaTb C anbAerngHon rpynnon (He pearmpyroT ¢ cepebpsiHbiM 3epKanomM
N He pearnpyroT ¢ pactsopom denuHra).

—
L]

&
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MpousBoacTBO caxapo3bl. CBEKONbHLIN caxap (Caxapo3a) NpoM3BOAMICA B MPOMbILLSIEH-
HbIX MacwTabax B Poccun n NepmaHumn B Havane XIX Beka. [opaymn pactBop, Nony4YeHHbIN
npv 3amavynBaHMn N3MeNbLYEHHON CBEKITbI, 0OpabaTbiBalOT N3BECTKOBbLIM MOSIOKOM (CyCneH3ns
rmagpokcmaa kanbuusa B Boae). NMpu atom BGonbluas Yactb 06pasoBaBLUMXCA HEPACTBOPUMbIX
conen obpasyeT ocagok, a caxapo3a obpasyeTcs B pacTBOpe B BMAE BOLOPACTBOPMMOM caxa-
po3bl Kanbuus. 3atemM pacTBOp OTAENSAT OT ocajka M NPOMycKaroT ero Yepes yrriekncrbIn ras,
B pesyrnbraTe 4Yero caxaposa KanbLuusi pacnagaeTcs Ha caxapo3y W HepacTBOpUMbIV kKapboHaT
Kanbums. Mocne aToro nonyyYeHHbIn pacTBOp MULTPYIOT M yNapuBaloT B BakyyMm-annapare,
OTAENAT KpucTanmbl caxapa u cywart. [onyyYyeHHbIN caxap M3-3a Hanuuua npumecen ume-
€T XENTbIN LUBET M Ha3bIBaeTCA caxapoMm-Cbipuom. [Ina 6ornee NOAHOM OYMCTKM caxap CHoBa
pacnnasnsaiT U HarpeBatT C aKTUBMPOBAHHbLIM YrTNEM, KOTOPbIN NOrfoLwaeT BCe NOCTOPOHHNE
BellecTBa. BbinapeHHbI caxapHbli pacTBOP NepPeKpUCTaniM3oBbIBatOT, Nonyyas Kpuctanmbl
caxapa Toro xe pasmepa. lNony4eHHbIN caxap HasbIBalOT «PaPUHNPOBAHHBLIM Caxapomy.

O6nactu npumMmeHeHUs1 caxaposbl

MuweBasa npombIWNeHHOCTb. [lncaxapmna Ncnomnb3yeTcs Kak CaMOCTOATENbHbIN NULLEBON
NPOAYKT (caxap), KOHCEPBAHT (B BbICOKMX KOHLIEHTpaUUAX), HeOTbeMemas 4acTb KyrMHapHbIX
N34enuin, ankoronbHbIX HAMUTKOB M COycOB. KpoMe TOro, MCKYCCTBEHHbIN Mef MOoryyatT u3
caxaposbl.

Buoxumus. MNonucaxapua ucnonb3yeTcs B kayecTse cybcTpaTta npy NponsBoacTee (dep-
MeHTauuu) rmuuepuHa, ataHona, bytaHona, gekcTpaHa, neByfIMHOBOW N IMMOHHOW KUCIIOT.

Caxaposa (13 TPOCTHMKOBOIO caxapa) MUCMonb3yeTcs B MPON3BOLCTBE MOPOLLKOB, CMECEWN,
CMpOMOB, B TOM Y1cre AN noacralinBaHus Unn KoHcepBaumm B ETCKUX CMECHX.

Kpome Toro, caxaposa BMeCTe C XMPHbIMW KUCIIOTaMWU UCMOSb3YEeTCA B Ka4YeCTBE HENOHO-
FEHHbIX OeTEePreHToB (BEeLLeCTB, YryyLlawmnx pacTBOPMMOCTb B BOAHbIX cpefax) B CeNbCKOM
XO3ANCTBE, KOCMETOOrM1 1 Npu CO30aHNN MOLLIMX CPEACTB.

ManbTto3a — 4-O-a-D-rntokonmnpaHosnn-D-rmtoko3a, NpupogHbIn gucaxapug, COCTOSALWMI U3
ABYX OCTaTKOB [MOKO3bl; COOEPXKUTCS B BONbLUOM KONMYECTBE B MPOPOLLEHHbIX 3epHax siume-
HS, PXXW 1 APYrMX 3MaKoB; TOMAT, OH TakkKe COOAEPXUTCH B HEKTape psga pacteHun. buocnHTes
mMansTo3bl U3 B-D-rnokonnpaHosundocdara n D-rnoko3bl U3BECTEH TONBKO Y HEKOTOPLIX BU-
noB GakTepuin. Mansto3a obpasyeTcs npy epmMeHTaTUBHOM pacLUENIEHMM KpaxmMana u rmu-
KOreHa B >XMBOTHbIX W PaCTUTENbHbIX OpraHn3max.

ManbsTo3a nerko ycsanBaeTcs opraHM3MoM Yenoseka.

|

1. [oe B Nppoae BCTpevalTcsa gucaxapugbl?

2. Oxapaktepuaynte obLime Xxmummyeckne CBOMCTBa AMcaxapyaos.

3. Kak akcnepumeHTanbHO OTAENUTbL Caxapo3y OT ManbTo3bl?

4. N306pasnTe NpoLieCcc U3BMNEYEHNS caxapo3bl N3 CBEKIIbl C MOMOLLbIO CXEeMbl U 0ObSIC-
HUTE NpoLiecc.
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TEMA 20. NONTMCAXAPUADBI. KPAXMAI.
LENNON03A

. N
U3yyaemble noHATUSA:
* HaxOXAeHwue B Npupoae; * CBOMCTBA. )
Monncaxapuabl — obLee Ha3BaHWe Kracca CNnoXx- (- D
HbIX BbICOKOMOJEKYMSAPHBIX YINEBOAOB, MOMEKyIbI W kpaxman, u uennionosa rv-
aponuayrotca ¢ obpasoBaHMeM
KOTOPbIX COCTOAT W3 AECATKOB, COTEH WU TbiCsM MIOKO3bl B KAYECTBE KOHEUHOIO
MOHOMEPOB — MOHOCaXapuAaoOB, COEANHEHHbIX MMNKO- npoaykTa.
3UAHBIMN CBA3SAMMU. lMonuncaxapvabl HeEpPaCTBOPUMBI
OcTatok MOHOCaxapuga cnocobeH obpasoBbiBaTh B CNUPTE N HEMNOSSAPHbLIX PACTBOPU-
OLHY IMUKO3NOHYI0 CBA3b C MOHOCaxapuaoMm, HO Tak- L Tenax. )

Xe MoxeT obecneynBaTb HECKOMbKO MMAPOKCUITbHbIX
rpynn ans npucoeanHeHns apyrux moHocaxapuao. CooTBETCTBEHHO MOSEKY bl MofMcaxapu-
OB MOTYT UMETb JIMHENHYIO U PA3BETBIEHHYIO CTPYKTYPY.

Hau6onee pacnpocTpaHeHHble nonucaxapuabl

K SBnsieTcs OCHOBHBLIM MONMCaxapuaoM, CooepXKalumcs B pacTUTENbHbIX opra-
paxman HM3Max B Ka4eCTBe 3anaca aHeprum
OekcTpuH Monucaxapua, NPOAyKT HENOMHOro rmaponM3a Kpaxmarna
£BNAeTCA OCHOBHbIM CTPYKTYPHbLIM MOMMCaxapuaoM KNeTOYHbIX CTEHOK pac-
Llenntonosa .
TEHUN
Monucaxapug, HaxoasaLWmMNCs rMaBHbIM 06pasoM B KreTKax KMBOTHBLIX OpraHus-
MukoreH MOB B Ka4ecTBe 3anaca 3Heprum, B HebOnbLUMX KONMYeCTBaxX COAEPXKUTCA Takke
B TKaHSX pacTeHun 1 rpnbos
N OCHOBHOW CTPYKTYPHbIA NonuMcaxapua ak3ockenera HacekomMblX U YNEeHUCTo-
HOMMX, @ TaKKe KNEeTOYHbIX CTEHOK rpnbos

®dusnyeckne cBOMCTBA. VICTOYHVMK YrNeBodOB B paLMoHe YyenoBeka. MNprMeHsieTcs B Npo-
N3BOACTBE KOHOAUTEPCKMX M KYNMHAPHBLIX U3AENUIA, Npu ckrenBaHum Bymarn v TkaHen. Kpax-
Marn COCTOUT U3 aMuIo3bl, UMEIOLLEN NIMHENHOE CTPOEHNE, U aMUITONEKTMHA, UMEOLLIEero pas-
BETBIIEHHOE CTPOeHMe. Kpaxman cogeput okomno

70-80% amunonektmnHa n 20-30% amunnoassbl. CH,OH
CTpoeHuMe Kpaxmana v Lesnsonosbl H O_H
Kpaxman — pacTtuTenbHbIN nonmcaxapua Crox- (H)H H
HOWM CTPYKTYpbl, NPeACTaBneHHbINn obLlen Moneky- —CH,
H OH
CH,OH CH,OH CH,OH CH,OH
Hloy | bon  |juloum H ) O 0
_oKOH T) I_o_ oH H14 o OHA'PLO— HH ; K H 4
H H OH H OH
n H OH H OH

amurio3a amursriornekKmuH



-
|

&

Il rnaBa. KNCOPOACOAEPXKALLVE OPTAHUYECKVE COEAVMHEHWA

napHon cpopmynoit (C.H, O )n. Kpaxman npeacrasnser
cobon 6enbii aMophHbIV NOPOLLOK, HEPACTBOPUMBIN B XO-
nogHom Boge. B ropsayen Boge OH 3aKMNaeT, U KOSOMAHbIN
pacTBop 06pasyeT KpaxMaribHbIN KIencrep.

AmMnnosa 1 amunonekTnH obpasytoTcs B pacTeHUsIX B
BMAE KpaxmarnbHbIX 3épeH. B kopHax kapTodens cogep-
xutcs 0o 20% kpaxmana, B 3épHax niieHuLbl U KyKypy3bl
— okono 70%, a B puce — no4tn 80%.

Llenntonosa n kpaxmarn OTHOCATCSA K OQHOMY KIaccy COeaAMHEHWUI, HO OTNINYAKOTCA CTPOEHMEM
CTPYKTYPHbIX eanHuy,. Kpaxman coaepXuT oCcTaTky O-rNioKO3bl, a LEenmnono3a — ocTaTkv B-rmo-
ko3bl. Lienntonosa npegcraenseT cobov ANMHHOE BOMOKHO, CoaepXalliee OCTaTku MMoKo3bl. TN
BOMOKHa coeAuHeHbl Mexay cobo MHOXeCTBOM BOAO-
POLHbIX CBA3EN, YTO NpuAaET uenntonose 6onbluyo Me-
XaHN4YeCKyto MPOYHOCTb MPU COXPaHEHUN 3NacTUYHOCTMW.
B otnunumne ot kpaxmana, uennoono3a He pacTBOpsieTcA
B BoAe. YTOObI nepeBecTV LEennono3y B pacTBOPUMYHO
dopmy, eé Heobxoaumo XMMMYECKM MOAMDULMPOBATb.
Hanpvmep, uennionosy MOXHO pacTBOPUTb B peakTuee
LWseniuepa ([Cu(NH3)]s(OH),.

XumMmmnyeckmne CBOMCTBA Kpaxmana

Monuncaxapuabl He XapakTepusylTCa OTKPbITbIMU
dhopmamu, NO3ITOMyY A5 HUX BO3MOXHbI peaKkuun TOrbKO
CO CcBOOOAHBIMU TMAPOKCUNBHBIMU FpynnaMn B KaxKoom
3BEHE MOMIMMEPHON Lenu, MOBTOPSKOLWMMK CBOWCTBA
MHOroaTOMHbIX CIMPTOB.

1. T'maponu3a. M kpaxmarn, v uennionosa rugponuay-
I0TCA ¢ 0Opa3oBaHMEM IHOKO3bl B Ka4eCTBE KOHEYHOrO NpoayKTa.

Kpaxman nogsepraeTcs ClOXXHOMY MHOrOCTagUNHOMY rMApONun3y:

(CeH1006),— (CH,,0O4),,—C,H,,0,,—CH,,0;
Kpaxmarn OekcmpuH  Mmarnbmo3a D-znokosa

Kpaxman yyactByeT B 06MeHe BeLLeCTB 1 NULLEeBapUTENbHOM TPAKTE XXMBOTHbIX OPraHns-
MOB, B TOM Yucrie YyenoBeka. [lepBas cTagnsa pasnoxeHus Kpaxmana nponcxoauT nog 4encT-
BMEM MOJSIOYHOKMCIbIX (pepMeHTOB. 3aTeM B xenyake
nonu- n gucaxapuabl, noctynatowme ¢ nuLLen, Nnpogon-
XaloT pacliennaTbca 40 MOHOcaxapuaa o-rnoKo3bl, Ko-
TOpas BCacblBAETCs B KPOBb M3 KULLEYHMKA.

2. KayecTBeHHasi peakuus Ha Kpaxman. KadecTeeH-
HOW peaKkumen Ha Kpaxman sIBNSeTCs CUHAS OKpacka, 00-
pasylowasca B pesynsrate ero 4encTBusa C pacTBOpOM
rnopa.

3. O6paszoBaHue 3cmpoB. bnarogaps Hanuuuo
TMOPOKCUMbBHbBIX TPYNn Kpaxman MoXeT obpasoBbiBaTb
CNOXHble 3PMpbl C HEOPraHNYECKUMUN U OPraHNYEeCKUMM
KMCroTamu:
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(C4H,0,(OH),). +3nHNO, —(C,H,0,(ONO,),)_ +3nH,0
(C,H,0,(OH),). +3nCH,COOH—(CH,0,(OCOCH,),) +3nH,0

XumMuyeckue cBoucTBa uesrinrno3bl

1. M'maponus. B-rnoko3a obpasyeTcs B pesynbrate rmaponusa uennonossl. OgHako opra-
HM3M YerioBeka He NPUCNocobreH K NepeBapuBaHunio KNeTyaTku, T. K. pepMeHToB, Heobxoau-
MbIX NS FMAPONu3a B XKenyao4yHO-KULLIEYHOM TpaKTe, HeJOCTaTO4YHO, YTOObI pa3opBaTh CBSA3U
Mexay octatkamu B-rnokosbl. MukpoopraHvamebl, BbipabaTtbiBatolme Takne pepMeHTbl, obu-
TalT B TeNnax >XBayHblX XXUBOTHbIX. NMog06HbIE MUKPOOPraHU3Mbl MPUCYTCTBYIOT Y TEPMUTOB,
CMOCOBHbIX pacLLennATh APEeBECHYH0 LEenmnonosy:

(CH,,0,). +nH,0 2% nC H O,
'Maponua npoBoAsST NO3TanHo:

(C,H,,0,). = (C,H,,0,), — nC,H,,0, — nCH,O

1075 12' 22 1276
Kpaxmari O0eKCmpuH Marsribmoa3a 2J1loKo3a

2. KayecTtBeHHasa peakuusa Ha uenntono3ly. Llennionosa pacTtBopsieTca B OXNaXX4eHHOW
KOHLEHTPMPOBAHHOW CEPHOW KMUCMOoTe 1 00pasyeT BaA3kuin pacteop. Korga B 9TOT pacTBop BNu-
BalOT OonbLUIOE KONMMYECTBO BOAbI, BblAensieTcsa Genbii NpOAyKT, HasbiBaeMbli ammnom,u,om
KOTOpbIA NpeacTaBnsier cobOM YaCcTUYHO TMAPONKU- % -
30BaHHyl0 Lenntonody. PearnpyeT ¢ hogomMm nogobHo =
Kpaxmany (He oKpalLMBaeT LENono3y B CUHWIA LBET).
Ecnu HenpokneeHHyo Gymary HeHaaomnro Norpy3nTb B
KOHLIEHTPUPOBAHHYIO CEPHYIO KMCIOTY, a 3aTeM cpasy
NPOMbITb, TO 06pa30BaBLUMIACS aMUIoONa CBSXKET BO-
nokHa Gymaru BmecTe, caenas eé 6onee nNMOTHOW U
npo4yHon. Tak genarT neprameHTHyro Bymary.

3. Peakunmn atepudmkaumun. Llennionosa npen-
cTaBnsieT cobo MHOrOATOMHbIA CUPT C TPEMSI TMAPOKCUIbHBIMK TPYNNaMmn Ha YacTb Nonu-
Mepa. B cBsi3M € aTMM ANga Lennono3bl XxapakTepHbl peakumn atepudmkaumm. Hanbonbliee
npakTU4yeckoe 3Ha4YeHne NMEIOT peakLmm C a30THOM KMCIOTOM U YKCYCHbIM aHrnapuaom. Llen-
nono3a He BCTyNaeT B peakumio «cepebpsaHoro epkanay.

(CH,0,(OH),). + 3nHNO, =242 (C_H.,0,(ONO,),). + 3nH,0

H,SO,(koHLU)

(CgH,0,(OH),), + 3nCH,COOH ——— (C,H,0,(OCOCH,),) + 3nH,0O

MonyyeHHas TpuaueTUnuennionosa siBNSeTcs LeHHbIM NPOAYyKTOM ANs NPOM3BOACTBA Of-
He3aLUUTHOW NIeHKM 1 aueTaTHoro wénka. [Ins aToro auertaT Lennonosbl pacTBOPSIOT B CMe-
CV OUXNOpMEeTaHa 1 aTaHona M 3TOT pacTBOpP Bbl4aBNMBAKOT B MOTOK TEMOr0 Bo3ayxa Yepes
HanonHuTenu. PacTBopuTEnb NCNApseTCs, U CTPYMKM pacTBOpa NPEBpPALLAOTCs B TOHYaNLLME
HUTW aLeTaTHOro LWESKa.

oBopst 06 MCNoONb30BaHWMM LIENION03bl, CAMO COOO0IN padyMeeTcs, YTO 6OMbLLOE KONMYECTBO
Lennonosbl MCnonb3yeTcs Ansi NPOM3BOACTBA pasnnyHbIX BUAoB bymarn. bymara npegcraens-

—
L]
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€T cob0M TOHKNI CNON LIENIIONO3HbIX BONTOKOH, CKNEEHHbIX M CNPECCOBaHHLIX Ha cneumnanbHom
OymarogenartensHon MallnHe.

PeweHune 3apav
1. Ana npoussoactea 1 kg Oymarn ans nedatm Heobxoammo 1,5 kg uenntonosbl. Ecnu
cogepxaHue uenntonosbl 52%, To CKonbko Bymaru (TOHH) MOXHO nony4nTb 13 400 m® gpese-
CuHbI? MnoTHocTb ApeBecuHbl 500 kg/m3.
PeweHue:
1. Bbluncnute gaHHyto maccy Yyepes 06bEM OpeBECUHDI:
400 m3-500 kg/m? = 200 000 kg.
2. PaccunTtanTte maccy uenntosnosbl:
200 000 kg - 0,52 = 104 000 kg.
3. Macca 6ymaru, nony4yeHHON m3:

1_ 15 _ 104000 _
_—— X = 2=
X 104000 75~ 09333

OTBeT: 69,3 TOHHBbI.

2. Ecnun n3 150 kg xnonka nony4eHo 110 kg MoHocaxapvaoB, paccumMTanTe BbIXop, KO-
3bl. MaccoBas gons uennonosbl B xrornke coctaenset 95%. Boipasnte oTBET B NpoueHTax n
3anunTe ero LesbiM YUCIOM.

1. KonnuectBo knetvatkm B 150 kg xnonka: 150 - 0,95 = 142,5 kg.

2. Hanuwwnte ypaBHeHMEe peakumy ruaponmnsa Lenntonosbl:

(C,H,,0,), + nH,0 H> nCH,,0

6 10 6 1276
3. PaccuuntanTte mMonsipHble Macchbl LIenntornosbl U rKo3bI:
M((CH,,O;),) = n-(6-12 + 1-10 + 5-16) = 162-n g/mol.
M(C,H,,0,) =6-12 + 1-12 + 6-16 = 180 g/mol.
4. TeopeTnyeckn BO3MOXHOE KONMMYECTBO [THOKO3bl HAXOAUTCS:

162 'n _ 180'n _142,5-180'n _
1425 = x  X= tezn - 1983

5. HanTu BbIxopg rnioKo3bl Kak OTHOLLEHME TEOPETUYECKN BO3MOXHOIO KONn4ecTBa (haktude-
CKM NMOSTyYEHHOW rMHOKO3bl, BblpaXXeHHOE B NPOLEHTax:

110
158,3

-100= 69,5

MockonbKy anga oteeTa TpebyeTca HanucaTb Lenoe Yncno, pesynsrat okpyrnserca Ao 70%.
OTBeT: 70 %.

|

1. CpaBHWUTE COCTaB 1 CTPOEHNE KpaxmMarna v Lenmnonosbl, BbliAENMTe Nx CXoacTBO M pas-
nnywve.

2. OxapaKTepu3ynTe XMMMYeCKMe CBOMCTBA Kpaxmara 1 Lenonosbl.

3. Kak akcnepuvmeHTarnbHO onpeaennTb Kpaxman B NULLEBbIX NPOaYyKTax?
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TEMA 21. NIPAKTUYECKOE 3AHATHUE.
ONnbiTbl C YINIEBOAAMHU

MN3yyaemMble NOHATUA:

* ONbITbI C [F1FOKO30M 1 caxapo30Mm; * OMbITbl C KpaxMasiom 1 LIENsHI030M.

OnbIT 1. Onpe,qenel-me cogepxaHuA rnroKo3bl B BMHOFpaAHOM coxe

Heo6xoaumoe o6opyaoBaHue U peakTUBbI: LITATUB ANs Npo- | =
Oupok, Npobupku, cNMpTOBasd flaMmna UK Cyxoe roprodee, 3axum
Ans NnpoOMpoK, WTATUB, CTakaH, BUHOrPaOHbIA COK, pacTBOp Medb
(I)-cynbdaTa, wenodb Na, meab (I1)-rugpokena.

MNpaBuna 6esonacHocTn. CobntoganTte npaBuna paboThbl C Lwie-
NOYHbIMW pacTBOpPaMMu.

Xopa paboThbl:

1. MHorve (ppyKTbl U Arofbl CoOaepaT rMKo3y. Hannume rnoko3bl MOXHO onpenenntb C
nomoLybto ruapokenga meau (11). BebkaTb COK U3 BUHOrpaga. B Cok BNMTb MO HECKOMbBKO Kanenb
pacTtBopa cynbdata meam (I1) n pacteopa wenoyn.

2. Harpente pactBop. LiBeT pactBopa uamenutcs. MNpu kunayeHmm pacrteopa obpasyetcs
XenTbin ocagok Cu,O, KOTopbIVi NOCTENEHHO NepexoamnT B KpacHbln ocagok CuO. 3To Aokasbl-
BaET, YTO BUHOrPaAHbIN COK COOEPXKUT TIHOKO3Y.

CH,OH — (CHOH), — COH + 2Cu(OH), — CH,OH — (CHOH), — COOH + Cu,0| + 2H,0

OnbIT 2. [loKa3aTesibCTBO HANM4YUA TIMAPOKCUNbHbIX FPYMMn B caxapo3e

Heobxogumoe ob6opynoBaHMe U peakTUBbI: NoAcTaBka Ais R
npobupok, npobupku, caxaposa, pactsop megHoro (ll)-cynbdara,
wernoyb Na.

MpaBuna 6e3onacHocTn. CobnoganTe npasuna paboThl C Le-
NOYHbIMX pacTBOpPaMMu.

Xop paboTbl:

1. [JoKkakeM HanmM4yme rmapoKCUIbHBIX FPYNn B MOJSIEKYre caxa-
po3bl. B pacTBop caxaposbl BrienTe HEeCKOSbKO Kanenb pactesopa cynbdata mean (ll) n pac-
TBOpa Lwenoun. Ocagok rmgpokcmaa megn He obpasyetcs. PacTBop CTaHOBUTCS SIPKO-KOPUWY-
HeBbIM. [1pn aTOM caxaposa pacteopseT rugpokeng meau (I1) n seget cebs kak MHOroaTOMHBbIN
cnmpt. MNpoaykTom peakuuun siendetcs meab (l1)-caxap.

2. Hanuwute n cymmupynTe ypaBHeHUs peakumi Ans HabnwogaeMblX USMEHEHWUN.

OnbIT 3. KNCNOTHBIV rMAPONNU3 caxapo3bl

Heobxoanmoe o6opyaoBaHue M peakTUBbI: LUTATUB ANS Mpo-
BUpok, NPOBUPKM, CNMPTOBas fammna Unu cyxoe roproyee, 3axum ans
NPOOMPOK, LUTATVB, CTEKIO, PacTBOPbI Caxapo3bl U CEPHON KMUCMNOTI,
pacteop MegHoro (ll)-cynbgara, wenoysb Na.

MpaBuna 6e3onacHocTu. Cobnogante npasuna paboTbl ¢ pac-
TBOpPaMW KUCIIOT.

Xopa paboTbi:

1. Oucaxapugpl rmaponuayoTca B NPUCYTCTBUKM KUCNOT. [Nioko3a n pykTo3a obpasyroTcs
npuv rmaponuse caxaposbl. [1poBeprMM aKCNePUMEHTAmNbHO.
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Bcknnatnte cmecb pacTBOpPOB Caxapo3bl M CEPHON KUCNOTbI. Yepes HECKONBbKO MUHYT Mpo-
BEpbTE HanMyue rnKo3bl B NOSTly4EHHOM pacTBOpE:

C,H,,0,,+HO—-CH_ O, +CH,O,

127 '22

2. B npobupky HanenTe Wweno4yb 1 HECKONbLKO Kanenb pacteopa cynbdara meau (11). Ocagku
rmagpokcmaa meam He obpasytotcsi. PacTBop CTaHOBUTCSA SPKO-CUHUM.

3. HarpenTte pactBop. O6pasyetcs KpacHbIn ocagok okemaa meam (1).

4. O606LwmMTe TO, YTO Mbl fOKA3anu Ha onbITe.

OnbiT 4. KNCNOTHBLIN rMaponnM3 Kpaxmana

Heobxogumoe o6opynoBaHMe U peakTUBbI: LUTATUB AN Npobupok, npodbupku, cnmpTo-
Bas nlamna unm cyxoe roprodee, 3aum Anst Npobupok, WTaTuB, XMMUYECKUIA CTakaH, OrHey-
nopHasa nnacTuHa, KpaxmasnbHbI KNencrep, pacTBOp CEPHOW KUCMOTbI, pacTBOp Koaa, pac-
TBOp cynbdata meau (l1).

MpaBuna 6e3onacHocTu. CobntoganTe npasuna paboTbl C pacTBOpaMmn KUCHOT.

Xop paboTbi: Kpaxman rmgponunsyeTtcs B NpUCyTCTBUM KUCIOT. [Maponu3 kpaxmana gaet
rnoko3y. NMposeprm aKkcnepuMeHTanbHO.

1. Bcknnatute cmech KpaxmarnbHOro Krencrepa u CepHOM KACTOTbI.

2. MNpoBepbTe, YTO rMAPONU3 3aBeplleH. Mmaponns NpoBoaAT OO Tex Mop, noka pacTeBop
nNpoObl HE CTaHET CUHEro uBeTa C NoAoM.

3. lNpoBepbTe HanM4me KO3kl B NONTy4YeHHOM pacTBope. B npobupky HanewnTte wernoyb u
HEeCKonbKO Kanenb pacteopa cynbdarta megu (I1). Ocagku rmgpokeuga megm He obpasyoTcs.
PacTtBop cTaHOBUTCA SAPKO-CUHUM.

4. Tenepb nogorpente pacteop. OBpasyeTcs KpacHbIn ocagok okemnaa meam ().

5. Hanuwwte 1 3anuwmnte HeobxoamMMble ypaBHEHUSA peakLuii.

OnbIT 5. PacTBOpeHue uensnono3bl BaMMUa4yHOM pacTBoOpe rugpokcmaa
meaum (Il)

Heobxogumoe oGopynoBaHMe U peaKTUBbI: Npobupka wunm
CTakaH, CTEeKIsiHHasi nanoyka, BaTta, KOHLEHTPUPOBAHHbLI amMuaY-
HbI pacTBop rugpokcuga meaum (l1).

MpaBuna 6e3onacHocTu. Cobniogarnite npasuna paboTbl C KOH-

LleHTPMPOBaHHLIM PAacTBOPOM aMMuUaka. .
Xop pabotbl. Llenntonosa HepacTBopumMa B Boge v G6onbLUMH- , (
cTBe pactBoputenen. OgHako megpb (I1) xopowo pacTeopuma B aM- e

MMUaYHOM pacTBoOpe rmapokcuaa.

1. JaBaniTe NpogeMOoHCTpUpyem 310. B aMmMmnayHbii pacTBOp KOHLEHTPUPOBAHHOIO rMapOK-
cvaa meam (ll) onyckaem HebonbLuMe Kycovkn BaThbl. BaTta xopoLwo pacTtBopsieTca B 3TOM pac-
TBOpE.

2. B ammmnayHom pacteope rugpokcuga megm (ll) BeIxoguT rycton BsI3KUMIWM pacTBop Len-
NIoN03bl. Takom pacTBOpP LENSIHMOo3bl UCMOMb3YHT B MPOMbILWSIEHHOCTU M9 NPOM3BOACTBA
MeOHO-aMMWNA4YHoro LLENKA.

3. O606LwWmnTE CBOM BLIBOAbLI M3 BCEX MPUBEOEHHDBIX BbILLE SKCMEPUMEHTOB.

3aaaHus

[MoKo3a COOepXUTCA He TONMbKO B BMHOrpage (XOTsl ero HasbiBalT BMHOrpPagHbIM
caxapoMm), HO U BO MHOTMX OBoLLax 1 copykTax. MoBTopuTE ONbIT C SOMOYHBIM, FPYLLEBBIM,
MOPKOBHBIM WIN OrypeYHbIM COKOM B KPYXKKE XMMUN BMECTE C YYUTENEM.




3.22. HATYPAJIbHBIE 1 CUHTETUYECKWE BOJTOKHA

TEMA 22. HATYPAJIbHbIE U
CUHTETUYECKUE BOJIOKHA

MsyqaeM bleé NMOHATUA:

* XUMUYECKNE BOMNOKHA; * HaTyparibHble BOMNOKHa; * CUHTETUYECKME BOIOKHA.
BorokHa MMEeKT JNIMHENHYIO CTPYKTYpY. Xapakrtep- [ R

HOW OCOBEHHOCTLIO BOMOKOH SIBMSIETCA BbICOKOYMNOpPSi- B NpOMbILWMEHHOCTN  UC-

JOoYeHHas CTpyKTypa. Nonb3yKOTCA HaTypalibHble WU

NCKYCCTBEHHbIE  (XMMWUYECKUNe)
BOJIOKHA. HaTyparnbHble BOMoK-
Ha MOXHO pasgenuTb Ha pac-
TUTENbHbIE (XMOMOK, NEH, XYT,

BonokHa gensitcs Ha OBa Knacca: HaTyparnbHble U
xumuyeckme. o npoucxoxaeHuio HaTtyparbHble BO-
NOKHa AenaTcsl Ha pacTUTENbHbIE, XXUBOTHbIE U MUHE-

panbHbIE. neHbKa), >XMBOTHbIE (LLEPCTb) U
XvMuyeckne BONIOKHa AENATCS HA UCKYCCTBEHHbIE M | KOKOHHbIE (LLETK).
CUHTETUYECKMe BONOKHA. VIHorga xmummnyeckne BONMoKHa BaxkHeWLmMm BOMOKHOM TeK-
BKITIOYAIOT HEOPraHUYecKe COeaMHEHWs! (CTEKNO, Me- | CTWIBHOM  MPOMBILINEHHOCT!
ABNSIETCS XJIONKOBOE BOSIOKHO.

Tann, 6asaneT, KBapL,).

BonokHa €BRSKOTCA WUCXOAHBIM MaTepuanom Ansg
NPOV3BOACTBA TEKCTUMbHbIX N3OENWUA U MOTYT UCMNOMb-
30BaTbCs B HaTypanbHOM W CMellaHHOM Buae. CBOMCTBA BOMOKOH BIIMSAKOT HA TEXHOMornve-
CKUI npouecc nepepaboTkm nx B Npsixy. NMNo3TomMy BaKHO 3HaTb OCHOBHbIE CBOMNCTBA BOMOKOH U
WX XapaKTEPUCTUKMN: TOMNLLMNHY, OAMHY 1 Ap. TonwmMHa nonyyvyaemMblX U3 HUX U3LENn 3aBUCUT OT
TOSMLLUMHBI BOFTOKOH U HATEN, YTO BIMSIET HA UX NOTpebuTenbckne CBOMCTBA.

Ha noBepxHOCTM TKaHM M3 NPSKN U3 TOHKMX CUHTETUYECKMX BOSIOKOH 0OpasytoTcs «Banu-
Kn». YeM anvHHee BOMOKHA, TEM TOSLLE M NPOYHEE npsixa.

HaTtypanbHbie BONOKHA — 9TO BOSIOKHA, KOTOPbIE CYLLECTBYIOT B NPUPOAE B FOTOBOM BUAE U
obpasytoTcs 6e3 HenocpeacTBEHHOTO BMeLLaTeNnbCTBa YernoBeka.

B aTy rpynny BxogaT pacTutenbHble, XXMBOTHbIE U MUHEParibHble BOSIOKHA.

HaTypanbHble BONMTOKHA XXMBOTHbIX

LLénk — aTo 6enkoBOE BOJIOKHO XXMBOTHOMO NpoucxoxaeHusi. LLIEnkoBble HUTKM nony4yatoT
N3 KOKOHOB TYTOBOro wwénkonpsaaa. K WEnKoBon rpynmne OTHOCATCS TakMe TKaHW, Kak LUENK,
WKdOH, Kpen, atnac. TpaguuMOHHO LWENK SBNSETCA OOHUM U3 CaMblX AOPOrMX BUAOB TKaHMW.
M3oenvs 3 WEnKoBoWm TKaHW OYeHb Nerkne, NpoYHble, KpacuBble, NPUSTHbIE Ha OLLYMb, XOPO-
LLIO perynupyoT Temneparypy Tena.

Hepoctatkammn Wwénka 4BnsOTCa ObICTpasd CMUHAEMOCTb TKaHW M YyBCTBUTENbHOCTb
K ynbTpadmoneToBbiM fiydam. HacTo K HaTypanbHOMY LWENKOBOMY BOSMTOKHY A00aBNSOT Apyrve
BMAObl BOFOKOH, YTOBbI MOMy4nTb HOBbIE N MHTEPECHbIE (haKTypbl.

Mpw ropeHnm LWENKa oLlyLaeTcs 3anax «ropernoro nepay.

LWepcTb — 370 HaTyparnbHOE BOMOKHO XMBOTHOMO NPOUCXOXOEHUSA. B kadecTBe cbipbs UC-
Nonb3yeTCsi LWEePCTb XXUBOTHbIX — OBEYbsl, BepOMtoXbs, NamMbl, KPONNYbA U Ap. 3HAYMTENBHYHO
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LLlepcTb pasHbIX XMBOTHbIX pa3nMyaeTcs No kayecTsy, CBOMCTBAM U KONUYECTBY, HO OfHOM
obLuer YepTol BCex BMAOB LUEPCTU SIBNSIETCS €€ NpeBOCXOAHasi CMOCOBHOCTb yAepXMBaTb
Tenno.

HaTypanbHble WepcTaHble TKaHU MSTKUe, anacTuyHble, Nérkue, Ablwalume. TonwmHa Tka-
Hel MOXeT OblTb Pa3HON, eCTb Kak TONCTble, TakK U TOHKME LIepCTsiHble TkaHu. LLiepcTaHble Tka-
HW NOYTU He MHyTCs. Mpy ropeHun LWepcTu, Kak 1 LWENKa, MOXET OLLYyLAThCS 3anax ropesbix
nepbeB..

HatypanbHble pacTutenbHble BOMIOKHA. Llenntonosa aensetcss OCHOBHbIM KOMMOHEHTOM
pacTUTENbHbIX BOMIOKOH. OTO TBEPAOE, TPYAHOPaCTBOPMMOE BELLECTBO COCTOMT U3 CBA3EWN
C ocTatkamu rmoKo3bl. MoMrmo Lennonossl pacTUTerbHble
BOJIOKHa coep)kaT Takue BeLlecTBa, kKak BOCKM, Macna, 6enku
N KpacuTenu.

XrnonkoBoe BOJSIOKHO — 3TO HaTypanbHOe pacTuTenbHoe
BOOKHO. XFOMOK MPOM3BOAUTCSA U3 BOMIOKHA CEMSIH XronyaT-
HUKa.

Ha ocHoBe xrionka NpounsBoaAaT 41T, caTuH, 6aTUCT, AXMHCO-
BYIO TKaHb, oflaHenb U MHOTME Apyrne BUAbl Xnonyatobymax-
HbIX TKaHewn. [peumyliecTBamu XronyatoOymalkHOM TKaHu
ABMNSTCA NPOYHOCTb, BbICOKAs LWENOYECTONKOCTb M 3nacTuy-
HOCTb. XnonyatobyMaxHas TKaHb Tennasi, Msarkas u npusT-
Hasi Ha OLLyNb, XOPOLUO BNUTLIBAET BRary, He 3reKTpu3yeTcs.
HepoctaTkoM xnonyatobyMaxHbIX TKaHEeN SiBNAETCA BblCOKas
CMUHaeMOCTb 13-3a Marow gonu ynpyron gecdopmauuun. NHo-
raa B xrnonyatobyMaxHble TKaHu, Hanpumep, atnac, fobasns-
tOT BUCKO3Y, 1 TOr4a Ha NOBEPXHOCTUN TKaHW NOSABNSETCSA Kpacu-
BblIi Br1ecK nnmn pucyHokx.

JIbHAAHOE BONMOKHO — 3TO HaTyparibHOEe BOJIOKHO pacTu-
TENbHOIO MPOUCXOXAEHUSA. JIbHAHOE BOMOKHO Mony4varT 13
cTebnss 0OgHOMMEHHOro pacTteHusi. JIbHAHbIE TKaHU TUIMEeHUY-
Hbl, MPOYHbI, MPUSTHBI Ha OLLYNb, 06nagakT XOPOoLUMMK BRnaro-
N BO3OYyXONpPOHMLaeMbIMM CBONCTBaMU, BrieckoM. B To ke BpeMs fbHSAHbIE TKaHW MHYTCA U
MroX0 rMagaTcs U3-3a Manon pacTsSXKMMOCTU U SNACTUYHOCTH, a Takke caadaTtcs (ycaxuBaroT-
cs1) Npu CTMpKe. Yalle BCEro NMbHAHbIE TKaHW BbiNYCKAOTCA HaTypanbHOro LBeTa (0T ceporo 4o
CBETII0-KOPUYHEBOIO).




3.22. HATYPAJIbHBIE 1 CUHTETUYECKWE BOJTOKHA

HaTypaanble MUHeparbHblie BOJIOKHA

Acbect (rpey. Hepaspywumblit) [3(Mg,Fe)O-Ca0-4Si0O,)
npegcraBnaeTr cobown CUNMKaTHbIM MUHEepan, YCTOMYUBLIN
K Tenny, KUCNoTe M 3NEeKTPUYECTBY, U NPUHAANEXUT K rpynne
HeopraHM4yeckux NPUPoOAHbLIX nonumepoB. AcbecT GbiBaeT ABYX
BWAOB: CEPrNEeHTUHOBLIN (XPU3OTUIOBLIA) U amMdpPUBONoBLIN
acbecT. MuHepanbl acbecta XMMWYECKM COCTOST U3 rMApo-
CUMMKaTOB MarHus 1 xeresa, 4YaCTUYHO CUIMKATOB Kanbuus U Hatpuda. AcbecT genurcsa Ha
cnegytwowme 3 Tna B 3aBMCMMOCTM OT €r0 UCMNOSIb30BaHMS B MPOMbILLNIEHHOCTH:

1. AcbecT ¢ AnvHon BoJsiokHa 6onee 8 mm. Takue acbecToBble BOMOKHA Ha3biBalOTCS
TEKCTUNbHbIMKM acbectaMu M MCMNOMb3YyTCS B OCHOBHOM AN TKayecTBa Mapnu. M3 Takux
rasoB W3roTaBNMBalOT HEMNPOMOKaeMyk ofexay, 3aHaBecCku TeaTparibHblX CUEH, BpeseHT,
aBTOMOOUIbHbIE TOPMO3HbIE NEHTHI, PUNLTPLI 1 Apyrne acbope3nHoBbIE N30eNus.

2. AcbecT ¢ AnMHOM BOMOKOH OT 2 Ao 8 mm. W3 Takux
BOITOKOH MNpOu3BOAAT acbecTouemMeHTHble uagenuvs, wudep,
KaHanuMsaunoHHble Tpy6bl, BOOONPOBOAHbLIE, HedTerasoBble
TpyObl, acbokapToH, Oymary, M30MnsiUMOHHbIE MaTepuansbl, He
npoBoasLmMe Tenno 1 dNeKTpn4ecTBo.

3. AcbecT, gnmHa BONoOKoH kotoporo ot 0,2 oo 2 mm.
Takne acbecToBble BOSMOKHA Ha3blBAlOTCS CTPOUTEMbHBIM W
uemeHTHbIM acbectoMm. OHM MCNOMb3yOTCS B NPOM3BOACTBE
OFHECTOWMKUX CTPOUTENBbHbBIX MaTepmnasoB U XXapOCTONKNX N3OENUNA.

B npomblILneHHOCTN acbecToBbIe BOMOKHA NOMyYaloT NyTEM NPSAEHMS XITONKOBbIX BOMTOKOH
B acbeCcToBble BOMOKHA U UX Bapku. ACGECTOBbIE LLIHYPbI N3roTaBNMBalOTCA NyTEM pacnunnea-
HUS1 HECKOIbKMX acbecToBbIX HATEN N UX Bapkn. ACOECTOBbIE HUTU W LLUHYPbI UCMOMNb3YOTCA B
KayecTBe YNMOTHUTENEN N TENNOM3ONSALUMOHHbIX MaTepMaros.

M3penus, cogepxalline acbecTtoBble BOMOKHA, B YaCTHOCTU
n3aenus 3 OTXOA4OB, HAXOAAT LUMPOKOE MpUMEHEHWEe B pas-
NIMYHBIX OTPacnsiX HApPOAHOro Xo3snucTea. Hanpumep, npu Bme-
LUMBAHMM B LEMEHT TOHKMX acBecTOBbIX BOFTOKOH NOBbILLAETCSA
NNOTHOCTb M3OENnUii U3 Hero, Ux NNacTUYHOCTb M yAaponpoy-
HOCTb. AcGonnacTbl OTAMYAKOTCS OT NNACTUKOB C HanonHuUTe-
NSIMU, TaKMMK Kak CTEKITOBOSIOKHO, XITOMKOBOE BOMIOKHO, YCTOMN-
YMBOCTbIO K TEMNOBOMY BO3OEWCTBMIO, OTCYTCTBMEM paspsaa
3NEeKTPUYECKOro ToKa, BbICOKMM KOS(PMOULIMEHTOM TPEHUS.

B npombiwneHHoCcTn acbectoBble BOMOKHA MPONUTLIBAKOT
cmonomn u nonydvarT acbonnact. M3 acbonnacrta marotaenu-
BalOT MPOYHYIO AneKTpoapMaTypy, KMCIOTO- U LLENOYECTONKNE
Tpy6bl 1 XuMmnyeckoe obopygoBaHue.

AchecT Kak nonesHoe nuckonaemoe MMeeT Gonblloe 3Hade-
HMe Onsi HapogHOro xo3sancTea. ACOecT LUMPOKO MCMNONb3yeT-
Csl HEe TOMbKO B YMCTOM BMAE, HO U B Ka4eCTBE HanoNHUTEnNs.
AcbecT aBnseTcsa BaXkHbIM CbIPpbEM B TEKCTUIBbHOW, LLEMEHTHON, BYMaXKHOW, PE3NHOBOW, CTPO-
NTENbHOW, ANEeKTPOTEXHNYECKON NPOMbILLSIEHHOCTH, a TakKe B NPOM3BOACTBE NinacTtmacc u Te-
NAIOU30MALUNOHHBIX MaTepunarnos.
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MecTopoxaeHus acbecTa, MMeroLwme NPOMbILLIEHHOE 3HAYEHE B MUPE, PaCMOSOXKeHbl Ha
Ypane, B KazaxcraHe, TyBuHckon ACCP, Utanuu, TeHdopackom panoHe KaHagbl, 3anagHomn
AscTpanuu n bonueun. Ho orpaHnyeHue 3anacoB npupogHoro acbecrta TpebyeT pelueHus
npobnembl NoNyyYeHNsa NCKYCCTBEHHOTO acbecTa 1 UCNoSb30BaHUS ero B Ka4eCTBE CbIPbS.

MCKyCCTBeHHbIe BOJIOKHaA

BonokHa BMCKO3bl BMAHbI NO4 MWKPOCKONOM B BuAE
uunMHapa ¢ MHOTFOYUCIIEHHBIMU MPOAONABHLIMU  JIMHUSIMU.
JIVHMM NOBSAI3KM NOSIBNAIOTCA NPU HEepaBHOMEPHOM 3aTBep-
AeBaHun NpagunbHoro pacteopa. CeyeHne BOMOKOH MMEET
dopMy UMPKYNSpHON nunbl. [OnnHa BOMOKOH MOXET ObiTb
pasHoMn.

TonwmHa BUCKO3HbIX HATEN 3aBUCUT OT TOMLWMHbI U KONU-
YecTBa 06pa3syoLLMX UX SNEeMeHTapHbIX BONOKOH. TBEPAOCTb
BOJIOKOH 3aBUCUT OT pacrnornoXeHus monekyn. HopmanbHble
BOMIOKHa BWMCKO3bl MMEKT MEHbLUYK TBEPAOCTb, YEM HaTy-
parnbHbIv LWENK, a BOSIOKHA OYeHb BbICOKOW BUCKO3bl UMEIOT
bonee BbICOKYD TBEPLAOCTb. BOMOKHaA BUCKO3bl CKITOHHbI K
pe3komy KopobneHuto. 1o XMMmMyeckomy cocTaBy M rOPEHULO
BMCKO3Hbl€ BOMIOKHA aHanorMyHbl XronkoBbiM, HO OHW 6onee
YyBCTBUTESbHbI K KNCIIOTaM U Lenovyam m GbICTpee Cropator.

KanpoHoBoe BONMOKHO npou3BoauTcs B Buae GeckoHeu-
HOW NPSHKM U LUITanenbHOro BonokHa. Hutu moryT 6biTb 0gHO-
HUTOYHbLIMM, CAOXHbIMU. KONNMYeCcTBO anemMeHTapHbIX HUTeWn
B CMNOXHbIX pe3bbax 3aBUCUT OT TOMLUMHbI U3roTaBnvBae-
MOW HUTW. TonwmHa, OTHOCUTENbHas TBEPAOCTb, ANACTUYHOCTb, FTMIPOCKOMUYHOCTL MOHOMNA,
KanpoH HauynHaeT TepATb TBEPAOCTb Npu Temnepatype 65 °C. OH ycTon4MB K Liernoyam u
YyCTOMYMB K KUCnoTaM. HegocTtaTtkom SBASETCH TO, YTO BOSTOKHO OYeHb rmagkoe, Nioxo npunu-
naeT n uMmeeT manoe TpeHue. MNpu cMewmnBaHnm ¢ ApYrMMmn BOSTIOKHaMy 06pasytoTcst MUNSINHIA
(y3enkn) B pesynbrate HaTMpaHWs NMOBEPXHOCTU MaTtepuana u3-3a ero rnagkoctn. MeHblue
BAMTbIBAET Bnary. [1ns ymeHblUeHNs1 HeKOTOpPbIX AedeKkToB (rnagkocTu) BOfIOKHa paspabarthbl-
BalOTCHA pa3Hon popMbl, a ANa yMeHbLleHst bnecka [obaBnseTcs NOPOLLOK OKCUTUTaHA.

|

. N3 kaknx matepuanoB genaroT ogexay?

. 13 yero coenaHbl BofiokHa?

. CKOMbKO TUMOB BOSTOKOH CYLLIECTBYET?
Kak nony4atoT HaTypanbHble BONIOKHA?

. KakoBbl cBOICTBa HaTyparbHbIX BONTOKOH?

o g~ W N

Moyemy ons MnageHUeB PeKOMEHAYETCA ofexaa M3 MaTepuarnoB HaTyparbHOro
BOJIOKHa?




3.23. IPAKTNYECKOE 3AHATUE. OTMPEAE/IEHNE N
OPTAHWUYECKMX COEAMHEHII HA OCHOBE CMELMOUYECKIAX PEAKLLN é

TEMA 23. NPAKTUYECKOE 3AHATUE. ONPEAENEHUE
OPTAHMYECKUX COEAUHEHUN HA OCHOBE
CNELUOUYECKUX PEAKLIUU

N3yyaeMble noHATUA:
* YKCYCHas KUCrorta, *  [M0KO3a.

*  [JIMUEPUH,

OnpegeneHne XMMMU4YeCKUM METOAOM AaHHble O0ecuBeTHble PacTBOPbI
YKCYCHOW KUCIOTbI, MULEpPUHa U NIOKO3bl

Heobxogumoe obopypnoBaHMe U peakTUBDbI:
NpobupKkKn, yHUBEPCamnbHbIM WMHAMKATOP, YKCycHas
KMCnoTa, rmuuepuH, rmiokosa, megb (I)-rugpokeuna.

Xopa paboTbi:

1. B otaenbHblie npobupkn Hanutb no 1-2 ml yk-
CYCHOW KUCMOTbI, MULepuHa, rmoKo3bl.

2. Bce coegmHeHmnsa knacca KMCNoT MMET B CBO-
eM cocTaBe aTOMbl BOOOpoOAa, NPOsiBASAOLLME KUC-
NOTHblE CBOWCTBA B BOAHOM pacTtBope. [loatomy
YKCYCHYIO KMCITOTY MOXHO OnpefenuTb C NOMOLLbIO
nHankatopa. HaHecuTte yHMBepcanbHbIN MHOUKATOP
Ha BellecTBa B npobupkax, 1 Bbl YBUAUTE, YTO 06-
paseL, AaloLwwmin NypnypHO-KpacHYK OKpacky WHAW-
Katopa, UMeEeT KUCIYI0 Cpeay.

3. [na onpegeneHus ruuepvHa [OCTATOMHO
NPOBECTUN Ka4YeCTBEHHYIO peaKkLmto, AOCTOBEPHO MO-
Ka3blBaoLLy0 Hanmyune obHapyxnsaemoro coegnHe-
HUS. [1ns 3TOro MCNosb3yT CBEXENPUIOTOBIIEHHbIN
pacteBop rugpokcuaa megum (1), kotopbin BCTynaet
B peakuuio C rmuuepuHOM M pacTBop npuobpetaet
KpacuBbI CUHUI LBET.

4. Twgpokeng megu (lI) Takke wucnonb3yetcs
ONa  onpegeneHust MioKosbl. Peakuus rnoko3bl
¢ rmapokcnagom megmn (ll) obnagaer WHTEpecHbIM
CBOWCTBOM, obreryatwLwimm oTAeneHne rmnoKosbl oT
MHOroaTOMHbIX cnupToB. Coaepxumoe npobupkm
HarpeBatoT Ha NnameHyn cnMpToBon namnebl. MNpu Ha-
rpeBaHun BelecTBa B Npobupke cHavana obpasyet-
CS1 XKENTbIN 0CafoK, 3aTEM OH CTAHOBUTCS KPaCHbIM.
B MHOroaTomHbIX CnMpTax Takon cuTyauumn He HabnogaeTcs, Npy KUNEHUN CMECU MHOroaToM-
Horo cnupTta u rmgpokeuga meaum (ll) cuHuin UBET He MeHsieTcA.

5. Hannwunte n 0606wmte HeobxoamMmMble YypaBHEHMSA peakumMi XMMUYECKMX NpeBpaLLeHnii,
KOTOpble NPOU3OLLSIN.
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Bbl 3HaeTe, Kak OTNMYNUTbL HaTypanbHbIN MEA?

OTO MOXHO onpenenuTb C NOMOLLbIO NPOCTON MeaHoW npoBonokn. MedHas npoBoroka
HarpeBaeTcs OO Tex Nop, NoKa OHa He CTaHeT KpacHon. Onyckaem B EMKOCTb C MEAOM W Aep-
xunm 10—15 cekyng.

Mpn wn3BNeYeHUM MeOHON MpPOBOMOKK
npoBepbTe YnucTas N oHa. Ecnn oH vnctasq,
TO MEA HaTypanbHbii. OgHako nunkas macca
Ha NOBEPXHOCTM MPOBOJSIOKN CBUOETENLCTBYET O Ha-
N4 B MEAE NPUMECEN UM O TOM, YTO OH OblIn
pasbaBreH Bogon.

Takke 3pPEKTMBHLIM METOAOM £B-
nseTcs npoBepka kadyecTBa MéEQa C
nomollblo xneda. Hanente mén B €m-
kocTb. Kycouek 6enoro xneba obmakHu-
Te B Méa n ocTtaBbTe Ha 10 MuHyT. Ecnn
Bbl BUAMTE, YTO XNneb pasmsaryaeTrcs unm
ny3bIPUTCS, 3HAYUT, B MEE eCTb Ca-
XapHbIA cMpor. OTO rOBOPUT O TOM,
4YTO MEQN He HaTypanbHbI. Hactos-
LWNA, YACTLIN MEQN yaepXuBaeT xreb
Ha NOBEPXHOCTM.

|

1. BewectBo «A» — BGecLBETHAs XWOKOCTb CO CrneuudUuYecknm 3anaxom, nerye
BOAbl M B Hewn nerko pacteopsietcs. [Npu HarpeBaHUM 3TOro BeLwecTsBa B NPUCYTCTBUK
KOHLIEHTPUPOBAHHOW CEpPHOM KUCNOTbl obpasoBanca ra3 «B», KoTopbii nerye Bo3gyxa.
BewectBo «B» B3aumogenctesosano ¢ 6poMmncTbiM BOAOPOAOM C 0Bpas3oBaHMEM TsxKe-
noro xugkoro Bewectsa «C». HasosuTte bopmynbl BewwecTB «Ax», «B» n «C». Hanuwwure
ypaBHEHUS peakuui.

2. BewectBo «A» npepcraBnsaeT cobon Genoe KpuctannmMyeckoe BeELLEeCTBO, OKpa-
LWmMBatoLLee nnamsa B MONeToBbIN LBET U XOPOLLO pacTBopsiolleecs B Boge. a3 «B»
MYTHEET Mpu NPONyCKaHUN ero Yyepes pacTBop BellecTBa «A» B BoAe. ITO CBSI3aHO C
obpa3soBaHueM BelecTBa «C», Mano pacTBOPMMOro B BOAE, MMEIOLLEro creundunyeckuin
3anax, XopoLlo pacTBOPSILLErocs B Lenoyn. Hanvwunte chopmyribl BewwecTs «Ay, «B» n
«C». HanuwunTte onncaHHble ypaBHEHUSA peakLuii.

OomawHun onbiT. OnpefenuTb XMPHOCTbL MOSMOKa B AOMALUHMX ycnosBuax. OAns
3TOro Bam noHagobuTcs HoBas npoba Monoka M 4Yuctas cTekngHHas Tapa. Map-
KepoM cTaBuTCs OTMeTka Ha BbicoTe 10 cm or gHa emkoctu. Momnoko cnegyet
B3GONTaTh, a 3aTeM HanuTb B CTakaH [0 OTMEYEHHOW NUHUM. EMKOCTb C MOMOKOM
crnegyeT ocTaBuUTb Ha 6—8 yacoB, nocne 3Toro oueHuBaeTcs pesynbrar. Macno Haxo-
ONTCA BBEPXY, a XMUAKMN NPoAyKT BHU3Y. N3mepsaeTca OT BEPXHEN YacTu XUOKOCTU OO0
HWKHEro (KMOKOCTHOro) mnpedena MpoCTOM JMHENKOW. ToSMLWMHA >KMPOBOMO Cros
yKasblBaeT Ha XMPHOCTb MOJIOKA.
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TEMA 24. PELWUEHUE 3AAY N YNIPAXKHEHUN
Nno TEME (1)

MN3yyaeMble NOHATUA:
* CNUPTbI 1 PEHONbI; * anbgernapl N KeTOHbI;
* MPOCTbIE U CNOXHbIE 3PMPBbI; * XVpbl U yrneBogbl.

1. K pactBopy, conepxawemy 14,4 g cheHona, nob6aBunu pacTteBop, coaepxawmn 4,0 g
NaOH. KakoBa 6yaeT macca ceHona nocne peakumu?

PeweHwne 3apaun. 13BeCTHO, 4TO B OTNMYME OT CNUPTOB (PEHOSMbI pearnpyoT 1 C Lwenoya-
M.

CHadvana 3anuwiemM ypaBHeEHME peakunu:

C,H,OH + NaOH — C,H,ONa + H,0

Ha ocHoBaHUW ypaBHEHUSI peaKLMn MOXHO COCTaBUTb NMPOMOPLMIO:

949 CHOHc — 40 g NaOH pearupyet
xg CHOHc — 4 g NaOH pearunpyet
_9%4gx4g _
T 40g =949

CnepoBaternbHO, pasHuLa MeXay MCXOQHOW Maccoin beHorna 1 u3pacxogoBaHHOM Maccom
N ecTb Macca cpeHona, ocTaBLUErocsi B pacTBope
m=14,4g9g-9,4=5¢g
OTtBeT: 5 g.

2. B npo6e ogHOATOMHOro HacbIlWeHHOro cnupTta maccom 120 g cymma Bcex aToMoB
cocTtaBnset 22,5 mol. Onpegenute coopmyny u HasBaHue cnupTa.
Pewenue. Vcnonbsya obuyto dopmyny cnuptoB — C H, OH, MOXHO HaiTV KONM4ecTBo

n 2n

atomoB. NTak, obLiee konnyectso atomoB 3n+3, a KonmnyecTBo monekyn 14n+18. Ha ocHoBe
3TNX HOPMYI COCTaBASIEM NPOMOPLUIO:

3nt3mol —— 14n+18 g B cocTase cnupTa
22,5 mol 120 g B cocTaBe cnupTa
360n + 360 = 315n + 405
360n — 315n = 405 — 360
45n =45
n=1

Oteet: CH,OH — meTunossbI cnnpr.

3. CKONbKO rpaMMoB HaTpus 1 3TUITIOBOIO cCnNMpTa NoTpedbyeTcA Ans NpuroToBrneHus
400 g 8,5%-Horo cnMpPTOBOro pacTBOopa ITunara HaTpua?
PeweHue 3apgaun. CHavana onpefensoT Maccy aTunarta HaTpus B pacTBope:
m =400 - 0,085 = 34 g.
3anuwem peakumio:
2Na + 2C,H.OH — 2C_H,ONa + H,
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Monb3ysicb Tem, 4YTO And nony4veHust 136 g (68,2) atnnarta HaTpus No peakuum Heobxoaumo
46 g HaTpusa 1 92 g 3TUMOBOro CnMpTa, COCTaBMM NPOMOPLINIO:

136 g 46 g 92g¢g
34g—X, —X,
X,=34-46:136=11,5g.
X,=34-96:136=23g.

OTBeT: Heobxoammo 11,5 g metannunyeckoro HaTpus U 23 g 3TUNOBOrO cnvpTa.

4. 1,5 g ogHoaTOMHOro cnupTa A OKMCNUAW A0 KUCIOTbl B TakMM e KonmyecTBOM yrrnepo-
na. Mpu gobaeneHun ataHona k kucnote B nonyyatot 2,55 g cnoxHoro acdmpa. Onpegenute
cnvpT A.

Pewenue 3apgaun. 3anviwem obuiyto popmyny ogHoatomHoro cnvpta (C H, OH,) u cop-

MYJ1y CROXHOrO adhmpa KUCnoThbl B, okncnerHow n3 atoro cnmpta C H, O — C,H,. Onpeaenum
MX pa3HOCTb Macc No oopmynam:

(14n+60) — (14n+18)=42

PasHunua B 1 mone ——42g
PasHuua B x morie —— 1,05 g
x=1,05:42 = 0,025 mol
1 mol cnupta —— x g/mol

0,025 mol cnupta — 1,5 g/mol
x=1,5:0,025 = 60 g/mol
Vicnonb3ys o6Lyto hopmyny CnmpToB, Mbl MOXEM ONpeaenTb HEU3BECTHbIN CNINPT:
14n + 18 =60
14n =60 - 18
14n =42
n=3

OTBeT: HEN3BECTHbIV CNMpPT — NponaHon.

5. 1 mol aTaHona pearnpyeT ¢ MypaBbUHOW 1 YKCYCHOWM Kucnotamm ¢ obpasoBaHMeM Cnox-
HbIX 3a¢pmpoB maccomn 77,5 g OnpeaenuTb Maccy (g) UCXOAHbIX KACIOT.
PelweHue 3apaumn: cHayana coctaBMM ypaBHEHUS peakuuu:

C,H.OH + HCOOH — HCOO - C,H, + H,0

C,H,OH + CH,COOH — CH,COO — C,H, + H,0

3 peakuuun mnssectHo, 4to 1 mol cnvpTta pearnpyeTt ¢ TaknMm Xe KOnM4yeCcTBOM KUCMOThI
c obpasoBaHnem 1 mons cnoxHoro adupa. B pesynbrate coctaBnsieM cnegyollee ypaBHe-
Hue. lMpu atom Gepetcs x mol agupa, o6pazoBaHHOrO ¢ MypaBbMHOW KUCHOTOW, U 1-x mol
achmpa, 06pa3oBaHHOIO C YKCYCHOW KUCNOTON:
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74x + 88(1—x) =77,5
74x + 88 —88x =775
74x —88x =77,5-88
—-14x =-10,5
x = 0,75 mol MmypaBbUHOW KACNOTbI
1-0,75 = 0,25 mol ykcycHOW KNCMOTbI

OtBeT: 34,5 g MypaBbMHOM KUCMOTbI U 15 g YKCYCHOM KACNOTBHI.

3agaum um ynpaxHeHust A5nsi CAaMOCTOATENNbHOIO PELEeHNA e

1. Obwasa dopmyna coeanHennn A n B — C,H, O,. lMpu wenoyHom ruaponmse
BellecTBa A obpasoBanucb ABa opraHuveckmnx eewlectea C u D. MNpu HarpeBaHumn Be-
wectBa C co weno4bto obpasyerca meTaH. [Npu B3anmogenctasunm Bewectsa D ¢ HaTpu-
eM BblgensieTca Bogopod. BewectBo E, nonyvyeHHoOe peakuumern cepebpsiHOro 3epkana
C BewectBom B, o6pasyeT CnoxHbINn ahmp Kak ¢ Kucnotamu, Tak n co cnuptamu. Hangu-

Te BewecTtBa C u E.

2. Ecnv npn B3anmogencTBmMm yKCyCHOM 1 nponmoHoBon kucnot ¢ 0,5 mol metaHona
obpasytoTcs cnoxHole acumpbl maccon 39,8 g, TO NPM KAKOM MacCOBOM COOTHOLLEHWUN
obpasyrotcs 3T achupbl?

3. Onpegenntb Maccy (g) cnoxHoro acmpa, obpasyoLleroca npy B3aMmogencranm
10 g 30%-Hom ykcycHow kucnotbl ¢ 15 g 16%-Horo metaHona.

4. Ecnn 23 g aTaHona (B NPUCYTCTBUMN CEPHOWM KMUCMNOTbI) MOMHOCTBIO Mpopearnposanm
CO CMECb0 METAHOBOW M 9TAHOBOW KUCIOT M NONYyYUnvM npoaykTel obuien maccom 39,8 g,
onpegenuTb KONMMYECTBEHHOE CoaepXaHne KUCIOT (g).

5. Okucnenne 5,92 g ogHoatoMHoro cnvpta A gaét kucnoty B ¢ Takum xe konu-
YyecTBOM yrnepoga. Npu obpaboTke kncnotbl B 6onbumm KonMyecTBOM aTaHona (B npu-
cytcteun H,SO,) 6bino nonyyeHo 9,28 g cnioxHoro acmpa. Onpenenure CTpoeHue cnmp-
Ta A.

6. MNpwn okmncnenum 0,12 g ogHoaTtoMHoro cnvpTa A obpa3syeTtca kucnota B ¢ Takum xe
KonuyecteoM yrnepoga. Npu obpaboTtke kucnoTtbl B 6onblunm KonnyectBOM aTaHomna
(B npucytcteumn H,SO,) 6bino nony4yeHo 8,64 g cnoxHoro acpupa. Onpeaenure CTpoeHne
cnvpta A.

7. Mpwn okucnenun 0,12 g ogHoaTomHoro cnupta A obpasyertcs kucnota B ¢ takum
e konuvecTtBoMm yrnepoaa. Kncrnorty B obpabaTtbiBany 60mbLInMM KOIMYECTBOM 3TaHomna
(8 mpucytcteum H,SO,), nonydyaa 8,64 g cnoxHoro acpupa. Onpegenute cTpoeHue
cnnpta A.

8. Ha nonHyo HenTpanusaumio KUCroTbl, NONyYeHHOW npu rmaponuse 8,8 g ankun-
dopmmata, ucnonb3oBanu 2,4 g rugpokcuga nutuga. Hangute dopmyny MCXoOgHOro

agmpa.
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TEMA 25. PEWEHUWE 3A4AY U YNPAXXHEHUN
Mo TEME (2)

M3y‘-|aeMble MOHATUA:
* MPOCTbIE N CITOXHbIE SCbI/Ipr; ® XKUpPbl 1 yrnesobl.
e anbaernabl N KETOHbI,

1. Ecnn o6bém rasa, obpa3oBaBLLErOCH B pesyrnbrate CnMpPTOBOro 6poXKeHns rmnioKo3bl, pa-
BeH 0O6BbEMY Takoro e rasa, obpasoBasLuerocs npu cropaHum 8,96 n metaHa, To KakoBa Obina
Macca rmnoKo3sbl?

PeweHue 3apgaun. CHavana 3anuwemM ypaBHEHUS peakLmu:

CH,,0, = 2CH,CH,OH + 2CO,

CH, +20, = CO, +2H,0

Ha ocHoBaHun ypaBHEHNA peakunn MOXHO COCTaBUTb NPONOPUMIOL

N322,41 CH, —— obpasyetca 22,4 | CO,
N38,961 CH, — x ICO,
x =32
N3 180 g rnmiokosbl ——  obpasyetcs 44,8 | CO,
N3 x g rmokosel —— obpasyetcs 8,96 | CO,

x=180-8,96:44,8= 36¢g
OrBeT: 36 g.

2. [ina rmpgponusa cmecu nponundopmmnata u atunauetara mcnons3osann 100 g 12% en-
koro Hatpusa. OnpenenuTb Maccy (g) UCXOQHOW CMECH.

Pewenue 3apgaun. MNponundgopmmar n sTunauetat uMetoT oguHakosyo dopmyny C,H.O, .
Vcnonb3ys 310, MOXHO HaUTW Maccy cmecu. ns rugponusa noboro CnoxHoro acmpa HyxxHa
LLerioYb B MOMbHOM COOTHOLEHMM 1:1, ncxogsa n3 3Toro MOXHO COCTaBUTb MPOMNOPLMIO.

Onsa rmgponusa 88 g cnoxHoro agumpa Tpedyetca 40 g BETPOrOHHOrO HapTUsl.
Ha x g cnoxHoro acomnpa Tpebyetca 12 (100 . 0,12) g natoku
x=88-12:40=26,4g.

OTtBeT: 26,4 g.

3. Onpepenute 06bEM ammuaka (1), Heobxognmbln ons HemTpanmsaumm 2,5 | 1-monspHoro
pacTBopa BarepnaHoBOW KUCMOTbI.

PewweHune 3apgaun. CHayana onpegensemM Mosnb BanepmaHOBOW KUCMOThI:

n=C_-V=1-2,5=2,5mol.

3anucbiBaeM peakumio:
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CH,CH,CH,CH,COOH + NH, = CH,CH,CH,CH,CONH, + H,O
22,4 | ammnaka —— ¢ 1 monem BanepruaHoBOW KUCIOTbI

Ha x| —— 2,5 monga BanepnaHoBOM KNCOTbI

x=2,5-22,4=56I.
OTtBeT: 56 nuTpOB.

4. H,, nonyuyeHHbIn npn gobasneHuy metannuyeckoro Na k 35,2 g KMPHOW KUCMOTbI
B CTEXMOMETPUYECKOM COOTHOLIeHuM, obpabaTeiBanm 11,2 nutpamu CH,. Ckonbko mone
BO34yxa HeobxoaMMOo 4SS NOIHOMO CropaHns 06pasyoLnxcs rasos?

PelweHune 3agaumn. 3anuwiem ypaBHeHUSA peakunn:

2CH,CH,CH,COOH + 2Na = 2CH,CH,CH,COONa + H,
CH,+H,=CH,
Ha ocHoBaHuM peakumii MOXXHO COCTaBUTb MPOMOPLUIO:
N3 176 g macnsiHon kucnotbl obpasyetca —— 1 mol Bogopoaa.
3 35,2 g macnsHom kmcnotbl 0bpasdyetcss —— X mol Bogopoaa.

x=352-1:176 =0,2 mol
Tak, 0,2 mol Bogopoda pearvpyeT C TakuM e KONMYecTBOM auetuneHa. Y Hac 6bino
0,5 mol (11,2 : 22,4) C_H,. B pesynsrate octanock 0,3 mol (0,5 — 0,2). 3anuem peakuum ro-
peHust obpa3oBaBLUErocs 3TUNeHa 1 M3bbITKa aTUNeHa:

C,H, +30,=2CO, + 2H,0
2CH,+50,=4CO, + 2H,0
Ha ocHoBaHMK peakumin MOXXHO COCTaBUTb NPOMOPLNIO:

1 mol C,H, —— 3 mol O,
0,2 mol CH, —— x=0,6 mol O,

2mol C,H, — 5mol O,

0,3 mol C,H, —x=0,75mol O,
Bcero ¢ kucrnopogom pearvpyet 1,35 mol. B ycnoBuu 3agadm cnpalumeanochb KONM4ecTBo
(macca) Bosgyxa. OkcureHMpoBaHHbIN Bo3ayx coctaBndeT 21% no o6béMy. VI Ham HyXHO
onpeaenntb 100%:

21% 1,35 mol
100% x mol
X = 6,43 mol

OTBeT: NoHagobutcsa 6,43 mol Bo3gyxa.

5. na ombinenus 25,8 g tpurnuuepngoB notpedosanock 49,2 ml 20%-Horo pacTteopa
NaOH p=1,22 g/ml. Onpegenute dopmyny crnoxHoro aduvpa, NofydyeHHOro B pesynkrate
peakumu.
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PelweHune 3agaumn. 3 mons Ha rugponuns 1 Monsa macna Hy)kHa Lenodb. CocTaBum nponop-
Lmto:
Onsa rmgponmsa X g/mol xxmpa —— noHagobutcs 120 g NaOH

A ona 25,8 gxupa —— 12 (1,22 .49,2.0,2) g NaOH
x =258
Ecnun oTHocuTenbHasi MonekynspHasi Macca macna coctaenset 260 g/mol, To 06bIYHO MOX-

HO onpeadenuTb pagukan R no ¢opmyne C H, ..

258 — 173 = 85.
85 = 14n+1
14n = 84

n=4

OTBeT: hopmyna pagukana C H, —.

3agaum m ynpaxHeHusi Ans camocTosaTesribHOro peweHuns -

1. Ons rmgponusa cMmecu atundopmmata n Mmetunauertata mucnonedosanu 200 g 10%
pacTtBopa rugpokcuaa Hatpusi. Onpegenutb Maccy (g) UCXOAHOWM CMECH.

2. OnpepgenuTtb Maccy (g) cnoxHoro acumpa, obpasytrowerocs npu B3ammogenctanm 10 g
30%-Hou yKcycHowm kucnotbl ¢ 15 g 16%-Horo meTaHona.

3. Ecnu npu B3anmogenctemm obpasytoerocs npy ruaponmse xmpa TpEXatoMHOro crnmp-
Ta c MONsAMU HaTpus BblgenseTrcs 67,2 | Bogopoga. BeluncnnTtb konm4yecTso rmaposnu-
3oBaBLLerocs Tpurnuuepuaa (B Monsx).

4. Onpepnenute cTeneHb OKUCNEHUs Sp?-rMbpuaM3MpOBaHHOrO atoma yrrnepoga pyk-
TO3bl.

5. Paccumtante konmyectBo (mol) xnopuga Hatpusi, Heobxoammoe AN MOSHOro npe-
BpaLleHnsi NpoayKTOB, 0OpasyoLmMXCa B pesynsrate CrMpToBOro 6poXXeHus rmntoKo3bl
maccom 360 g.

6. Kakor 06b€m (I) ra3oB BblAENSETCs NPU CXUraHUM XXUPHBIMW KUCOTaMU ITHOKO3bl Mac-
comn 225 g?

7. MonHbi rmagponns 40,3 g macna gan 44,1 g kanveBon ConNn MOHOKapbOHOBOW KUCO-
Tbl. Onpegenute macro.

8. Ckonbko ml 2 M pacTtBopa rmgpokcuaoa HaTpus Moo Ha rMaponuv3 TpucTeapara
c nony4yeHvem 5,3 g cteapara HaTpua?




[TIABA IV

3ALLUUTA OKPYXAIOLLEN
CPEQObI ;

O YEM?

*  [pOMbILINEHHOCTb MO NPON3BOACTBY OPraHNYeCKUX BELLECTB

«  OpraHuyeckue oTxodbl U TEXHOMNOMK UX NepepaboTku

«  Peanusauusi reHeTM4eckom CBS3N MeXay OpraHN4eckUMMN COEAUHEHUSIMU
Ha OCHOBE 3KCNEPUMEHTOB
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&
TEMA 1. NPOMBILWUNEHHOCTb MO NEPEPABOTKE
OPTAHUYECKUX BELLECTB

U3yyaemble noHATUSA:
* XMMU4YeCcKas TEXHONOrns;
* OpraHn4yeckune NpoayKTbl.

B NpOMbILWNEHHOCTN OpraHMYeCKNin CUHTE3 — 3TO
oTpachb, M3yyarLas pasnuyHble acnekTbl NonyyYeHns
OpraHM4yecKnx CoeaAMHEHUN: MeToabl CUHTE3a, MOEHTU-
dukaumto, obopygosaHve v T. 4. OpraHN4eCcKkuii CUHTE3
noApasfensitoT Ha OCHOBHOM (NMPOM3BOACTBO MeETaHo-
na, aHWUnmnHa, yKCyCHOM KUCNOTbI, NOSIMMEPOB) Y TOHKWIA
(Mpon3BOACTBO KpacuTenemn, NnekapcTBEHHbIX U apoMa-
TUYECKMX BELLECTB, CPEACTB 3alUMThl PACTEHUN).

BaxHewnmMmn npoMbILLNIEHHBIMA UCTOYHUKAMWN Op-
raHMYeCKMX BELLECTB SABMAKTCA CUHTE3-ra3, MPUPOLHbIN
ras, HedTb U yrosnb. B CUHTE3e CNOXHbIX OpraHn4YeCcKnx
COEANHEHNA pPa3nuyatoT UCXOAHble MaTepuansl, Npo-
MEXYTOYHbIE NPOAYKTbI U FOTOBbIE NPOAYKThI.

XuMmmnyeckas TexHorsnorus opraHn4ecKux
BeLlecTB

XvMnyeckaa TEXHONMOrmsa npou3BoACTBa OpraHu-
YeCKMX BeLLecTB npeacTtaBnsieT cobon COBOKYMHOCTb
MeToOoB nepepaboTkn NPUPOAHbLIX NPOAYKTOB B MO-
nycpabpukatbl. OTa TEXHONOrMA npegcrasnsetr cobou
npouecc npsamon nepepaboTky NoNe3HbIX NCKOMNaeMbIX.

Mpouecc nepepaboTkn BKITOYAET B cebs:

* Cblpasi He(Thb;

* KAMEHHBbIN Yrorb;

* NPUPOAHbIV a3,

* Apyrve nerkoBoCnaMeHsIoLLNeCs BeLLeCcTBa.

Kpome Toro, cywectByloT cnocobbl nony4eHus mc-
KYCCTBEHHbIX MONIMMEPOB, Pa3fMYHbIX Kpacutenem u
npenapartoB. [lpuknagHas Xumudeckass TEXHONorus
MMeeT Knaccudumkaumno NATn KaTteropui:

* TMApOMexaHnyecKas;
* AN PY3NOHHbIE NPOLIECCHI; L i
* MexaHuueckas:; T pee i

* XMMNYeCKad;
* TennoBagd.




4.1. TPOMBIW/TEHHOCTb MO MEPEPABOTKE OPTAHNYECKIX BELLECTB

B TO >xe Bpems 3TK aTanbl MMe-
0T BaXkHYt0 ocobeHHocTb. CTagum
MOryT OblTb HenpepbIiBHbIMU WA
nepuoguyeckumn. CyTb rugpome-
XaHN4YeCKoro MeToaa 3akroyaeTcs
B NOMyYeHMM PasnUYHbIX KPacok,
Kayyyka, nnactmacc, CrnvpTOB.
OTOT MeTod UMEeeT CBOWU Mpenmy-
LecTBa nepen MexaHU4ecKkowm pa-
ooTomn.

XvMnyeckasi TEXHOMNOTMUs NONy4YeHUs1 OPraHNYeCcKnX BELLECTB XapakTepuayeTcs CneayoLm-
MW BO3MOXHOCTAMMU:

* BOBMEeYEeHNEe IKOHOMUYECKOrO CErMeHTa B NPOLECC NOyYeHNss HOBbIX BUAOB CbIpbS;

* 3aMeHa JOPOroCToSALNX BEWECTB 00bIYHBIMM aHanoramu;

* KOMMSIEKCHOE MCNONb30BaHMEe OTXOO0B NPOM3BOACTBA M BTOPUYHOIO Chipbsi ANS Nonyye-
HUS Pa3NUYHbIX XMMUYECKMUX peareHToB.

OpraHunyeckast Xummuyeckasi NPOMbILLNIEHHOCTb MPOV3BOAUT LUMPOKUIA CMEKTP PasnuYHbIX
nnactmacc. LLnpoko pacnpocTpaHeHbl, Hanpumep, KpacuBas Mebenb, HacToNbHble Namnbl,
paguonpUEMHMKM U MHOXECTBO BOJOHEMPOHMLIAEMbIX MACTUKOBLIX npeamMeToB. OpHako
3HaYeHne NnacTMacchbl He TONbKO B MPOM3BOACTBE OAEXAbl M NpeaMeToB ObiTa, HO U ThiCAY
n3genuin Ans NPOMbILUNIEHHOCTM — OT MarneHbKMX KHOMOK ynpaBreHus 00 KPYMHbIX AeTanen
MaluH. [etanu aBTOMOOUNbHbLIX MEXaHU3MOB U MOLLIHbIX NMPOKATHbIX CTAaHOB, TeNnedOoHHbIe

annapaTtbl U TKaUKMe CTaHKW, N30MALmnsa KpyNHENLWNX ANEKTPUYECKMX MALLUH U 3aLLMTHbIE OKHA
B CaMOJIETax — Jareko He MOSHbIN NepedeHb obnacten NnpUMeHeHUs nnacTmacce, 6e3 KoTopbIxX
HEBO3MOXHO NpPeaCcTaBUTb Pa3BUTUE TEXHUKMN.

OpraHnyeckas xumusi obecnevmBaeT Cenbckoe X03ANCTBO HE TONbKO cpeacTBaMu 60pb0bI
C BpeauTensmmn, HO 1 pasfMyHbiMK BeELLECTBaMU, YCKOPSAKOLWMMM POCT pacTeHUn 1 co3peBa-
HWe nnogoB. Bo MHOrmMx cTpaHax opraHuM4eckast XMMmnyeckas NnpoMbILLNIEHHOCTL GasnpyeTcs B
OCHOBHOM Ha npogykTax nepepabotku yrna. Hanpumep, 88 % auetuneHa nony4vatoT kapbua-
HbIM cnocobom, a 100 % apomaTnyeckux yrneBoaopoaoB NOMy4vatoT U3 NErKOM KOKCYLWencs
CMOTbl.

MHorvne nNpoayKTbl OPraHN4EeCKOM XMMUYECKON MPOMBILLNEHHOCTU UrpaloT BaXKHYH pPosb B
COBPEMEHHOM CENbCKOM XO3ANCTBE. Hanpumep, o4eHb NepcneKkTMBHO pa3BmBaTb NPOM3BOA-
CTBO repbuumaoB — BELEeCTB, YHUUTOXaLWNX COPHSAKM B NPOMbILWIEHHbIX MacwTabax; ux
NCNOMb30BaHNE 3HAYUTENbHO CHUXKAET Tpyao3aTpaTthl MO YXOA4y 3a CEenbCKOXO3SNCTBEHHbLIMU
KynbeTypamn. IHCEKTUUMABI 1 OyHrMUnabl — 3TO BeELecTBa NPOTMB HAaCEKOMbIX U rpuboB, sB-
NALWNXCA BpeanTensMmn Cenbckoro Xo3ancTea. HedTaHble N CUHTETUYECKME XMMUKATbl Ha
OCHOBE aueTuneHa HaBOAHWM BCE OCTalflbHble OTPaciM MPOMbILLNIEHHOCTU XUMUYECKUMU
BelwecTBaMu. BaxxHon 0cob6EeHHOCTLI0 NPON3BOACTBA anMdaTuyecknx CoeanHeEHN ABNAETCS
NCMorb30BaHME KaTanmMTUYeckux peakumm, 0CobeHHO B ra3oBon ase, 1, Kak cneacrane, pas-
BUTME HEMPEPDLIBHbIX NPOLIECCOB M ObICTPOE CHMXEHME ceBEeCTOMMOCTH.

HekoTopble NpOCTble COEQUHEHUSI MOXHO MOMYYUTb Kak M3 Macna, Tak U U3 pacTeHun.
OTWNOBLIN CNUPT UCMNOMb3YETCH KakK Cblpb€ ANA NPOU3BOACTBA Kaydyka, nnactuka u gpyrux

—
L]



u IV rnaBa. 3ALLMTA OKPYXAFOLLIEM CPE/pI

&

OpraHN4yecKnx coeanHeHnin. Ero MoxHo
nonyyYnTb KatanuTuyeckon rugpata-
uven atuneHa (M3 HedTn) nnu dep-
MEHTaUMen OTXOAOB CaxapHOW Mpo-
MbILLMIEHHOCTU (MCMOMb30BaHWe 3Ta-
Hona B kadecTBe Tonnvea B bpasunun
YNy4LINIO 3KOMOMMYECKYHO CUTYaLMIO).

OTgenbHO cnegyeT ckasaTb O Nonu-
MEepPHOM NpoMbILeHHOCTU. OHa norno-
LaeT Haubonbllyl YacTb NPOAYKTOB
HedTenepepaboTkm B BUAE MOHOMe-
poB (CTMPOM, akpunatbl, BUHWUIIXIO-
pua, atuneH). NMNponMsBoaCTBO CUHTETU-
YEeCKMX BOMOKOH MmeeT obopoT Gonee
25 MnH. TOHH B rog. B npowusBogctee

m Ny TS e
VAN VAN ran raz

X
X
X
X

NONIMBMHUNXNOPMAA  3aHATO  OKOJo
50 000 yenosek, B rog BblNyckaeTcd
20 MIH TOHH NpOoAYKUUM.

1. Kakoe npounsBoaCcTBEHHOE NMpeanpusiTue ectb B panoHe Ballero NpoXnsaHusa unm
psgomM ¢ HUM? Yto ByaeTt npon3BoanTb 3TO NpeanpuaTne?

2. Y70 Bbl 3HaeTe 0 «3enéHon XumMmum»? Yto coenaHo B 310 obnactu B Y3bekuctaHe?

3. lNpu Npon3BOACTBE METAHOSIA B KAYECTBE CbIpbsl UCMOMb3yeTCs NPUPOAHbLIN ra3 Me-
TaH CH,. CuHTes-ras obpasyetca B pesyrnbrare A4eNCTBMA NapoB BOAbI HA ra3 MeTaH npu
BbICOKOW TemnepaType. VicxogHas cmecb Ang cMHTe3a MEeTaHona B COOTHOLLUEHMU Ha
1 06bém CO Bepetcs 5 o6bémoB H,. Peakuma cuHtesa metaHona obpartuma, aK3oTep-
MUYHa, TOMOreHHa 1 NPOoTEKaeT C YMeHbLUeHMEM 0bbEMa. Peakumio NpoBOASAT NpU TEM-
nepatype 370—400 °C. Katanusatop ZnO, Cr,0O; ncnonb3yeTcsa Ansa yCKOpeHUs cuHTesa.
MeTaHon ncnonb3dyeTcst AN nony4yeHns G6onbLIOro KONMYeCcTBa pasfuyHbIX opraHuye-
CKMX BELLECTB, B YaCTHOCTM hopmanbaernga, KoTopbid UCNONb3yeTcsa B NPOM3BOACTBE
deHondopmManbaerngHbIX CMON U B NPOU3BOACTBE OpraHMyeckoro ctekna. Kpome toro,
OH MCNOrb3yeTCs B Ka4ecTBe npucagkm K 6eH3nHy — NoBbILWAET OKTAHOBOE YNCIIO TOMMK-
Ba M CHMXKAET KONMUYECTBO BPeaHbIX BELLECTB B BbIXMOMHbIX rasax.

3agaHue: 3anonHuTe Tabnuuy, NCnosb3ys 3TOT TEKCT.

lMpomblilWneHHas ceTb Cblipbé XnmMmunyeckue npouecchl

Mpon3eoacTBO MeTaHona

4. MNogrotoBbTe MNPOEKTHYO paboTy, ncxogs M3 obracter UCNoNb30BaHMsS OpraHu-
YECKUX COeaNHEHUI.




4.2. OPTAHNYECKWE OTXO/Zbl N TEXHONOT N X MEPEPABOTKW

TEMA 2. OPTAHUYECKUE OTX0Abl U
TEXHOJIOTUU UX NEPEPABOTKU

MN3yyaeMble NOHATUA:

* OpraHV4eckne OTXoAbl; * TEXHomMornsi nepepaboTku.

-
Kak Bbl AymMaeTe, CKOJIbKO XMMU4YeCKUX

3arieMeHTOB COAEepPXUTCA B Mycope U OT-
XxoAax, KoTopble Mbl BblOpacbiBaem?

B cBA3n ¢ Tem, 4YTO CTpemMuTenbHbIA POCT Hace-
NEeHVs Ha Hallen nraHeTe NpUBOAUT K YBENUYEHUIO
noTpebneHnsa ToBapos, NPOMOPLMOHANbHO YBENUYK-

BaETCA MaccoBad 014 OTX040B.

AN

TepMyH «yTUNM3auna» npouc-
XOOUT OT (OpaHLly3CKOro KOpHS
utilis, 4TO O3HayaeT B nepeBonde
«nonesHbin». bnarogapa nepepa-
0OTKe OfHO BELWEeCTBO MNonyyaet
HECKOITbKO KNU3HEN.

MeTtogbl nepepaboTkM nnact-
Macc — rmgponus, rmMKonus, meta-
HONWU3, NUPONU3.

r\i

Bupbl oTxogoB
lNog oTxogamu npousBogcTBa U Mo-

TpebneHms MNOHUMAKTCHA CbIpbE, Ma-
Tepuansl, nonygabpukatbl, a Takke
OCTaTKM NPOAyKUMW, yTpaTUBLUNE CBOM
notpebutenbckne CBOWCTBa, obpasy-
owmecsa B npouecce NpousBOACTBaA U
notpebnexus.

EAMHCTBEHHBIN cnocob He YTOHYTb B

TOHHAaxX OTXOAOB — BOBpeMsi Nepepaba-

TbIBaTb UX. HOSTOMy yTUnm3auna otxogoB ABNAETCA NepCnekTUBHbIM NOAX0A40M A5A ObusHeca,

HayKku 1 obiecTBa.
YTo Takoe ytunusauma?

YTunmnsaumsa otxogoB — 3TO NOsHoe YHUYTOXEHME 1NN NOBTOPHOE NCNOJSIb30BaHMe 0TX0O0B
O5nA pa3iiMyHbIX uenen. besonacHocTb siBNsieTcs HeO6XOD,VIMbIM ycnoBunem Ond ero pearmsa-
umn. KoHeYHbIM pe3ynbraTtoM ABnAeTCA no6blva JHeprmmn, matepumanos, Cbipba U TONNNBA.

NMoyemy Heobxoanma yTunusauma?

YTunusauma oTxogoB cTana OOgHOM U3 BaXHEWMLLUX
npobrnem MMpoOBOro coobuiectsa, MO3TOMY BaXKHOCTb
nepepaboTkn OTXOOOB O4YeHb BbicOKa. [lepeuncnivm
HECKOITbKO MPUYMH, OOBEKTMBHO OLEHMBAOLLNX BaX-
HOCTb Takoro npouecca.

MpupoaHble N MaTepuanbHble pecypchbl Ha nnaHete
OorpaHu4yeHbl U He Bcerga MoryT ObiTb 3aMEHeEHbI: nepe-
paboTtka Bymarn n gepeBa CoXpaHsaeT AepeBbsi U fneca;
nepepaboTka nnacTuka CHKaeT NPON3BOLACTBO HOBOIMO
nnacTtuka; nepepaboTka MeTannoB 03Ha4YaeT MEHbLUYHO
noTpebHOCTb B 4OObIYE HOBLIX METANIIMYECKUX PYA.

(65
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N3BecTHO, 4TO NnacTUK pasnaraeTcs NpUMepHo 3a ABecTu net. [Nonagas B noysy, NNacTmk
pacnagaeTcs Ha Meskue YacTulbl U HaYMHaET BblAenATb B OKPYXKaloLLyo cpedy XMMUYeckue
BelllecTBa, 4o6aBMNeHHbIE K HUM B MPOLIECCE NPOM3BOACTBA. ATO MOXET ObITb XM0OpP, SA0BUTbIE
UNN KaHLIepPOreHHble BelLecTBa.

Kakue nnactmaccbl MOXHO nepepabaTtbiBaTh ?

HeT 4éTtkoro otBeTa. 3To 3aBUCUT OT TUNA nnacTtuka, OT TOro, Kak u rno4yemy OH nepepa-
baTbiBaetca. lNnactmk obblMHO HEoGXoOMMO COPTUPOBATL Kak MO TUMy MonvMMepa, Tak u
no UBeTY, YyTOObI nonyynTb Mmatepuarn, I'IpI/IFOLI,HbIIZ anda BTOpI/NHOl7I nepepa60T|<|/|.

CKonbKoO pa3 MOXHO nepepadaTbiBaTb NIaCTUK?
CyLliecTByeT HECKONBbKO CNOCOB0B nepepaboTkm NOAMMEPOB U NPOAYKTOB C UCTEKLLMM CPO-
KOM 3KcnnyaTtauunun.

HasBaHue

KpaTtkoe onucaHue
meToAa

Mpponus OT0T MeTog nepepaboTkM MNNAaCTUKOBBIX OTXOA0B 3aKMYAETCs B Pa3fioXeHUN Nonu-
MEpOB KMCINOTaM1 U OOHOBPEMEHHOM BO3LENCTBMUN Ha nepepabaTbiBaeMoe Chipbé
BbICOKMX Temnepatyp. Cambll pacnpocTpaHEHHbIM cnocob nepepaboTkmn nnactuka
3a pybexxom. CyLlecTBYHOT pa3nunyHble METOAbl TMAPONN3a — UCNOMb3YTCA Camble
adhpekTUBHbIE, [OPOrNe KaTanm3aTopbl.

Mmukonus O6paboTka npeanonaraet UCMoMb3oBaHKe MMKone — cneuuarbHbIX CUPTOB. JTU
CNVPTLI coaepkaT rMapPOKCUIbHbIE TPYNMbl. [Ns NpoBeaeHNs HY)KHOW peakuun He-
06xo4MMo cobrntofieHre OBYX YCINOBUIA: MOAAEPXXaHME BbICOKOrO TeMnepaTypHOro
pexvMa 1 NpaBuibHbIN BbIOOP kaTanusaTopa.

MeTtaHonu3 | OTOT MeTOA YyTUNM3aLuMmn OTXOA0B 3akiovaeTca B rny0ookon nonuvepmusaumm n pas-
NOXEHUWN NracTMacc ¢ UCMoNb3oBaHWEM 3TaHona. bes cneumanbHbIX peakTopos,
noaaepxusarowmnx temnepatypy 15 rpagycos u gaenenue 1,5 MPa, nepepabatbl-
BaTb MACTMK TAKUM CMOCOBOM He MOoy4nTes.

MNuponus OpyrMmu crioBamu, TepMUYEcKoe pasnoXeHue, TO eCTb Pas3NoXeHNe Cbipbs NMYTEM
Tepmuyeckorn obpaboTkm 6e3 gocTyna kucrnopoga. B pesynbrate nonydaeTtcs uc-
XOAHbI MOHOMEp. TexHomnorns gaHHoro crnoco6a nepepaboTKy NONMMEPOB He Mo-
3BONSAET NPON3BOANTL COPTMPOBKY Chipbs Nepen nepepaboTKoi.

MoMMMO ynoMsHYTbIX CNOCOOO0B, MPUMEHSAIT M MexaHu4veckuin crnocob. MexaHudeckas
0bpaboTka — 3TO METOA, OCHOBAHHbLIA HA MEXaHWU4YECKOM U3MeNbYeHUn nepepabatbiBaemo-
ro cblpbsi. Cnegyetr OoTMETUTb, YTO MPU 3TOM MMACTUK He TepsieT cBomx cBOMCTB. OcobeH-
HOCTb MeToAa B TOM, YTO HET HeobxoaumMocTu npmnobpeTtaTb AoporocTosilee obopyagoBaHue
N HaHUMaTb N4 3TOro cneunanucToB. [ns COBpEMEHHbIX NMUHUIA, 3aHUMAaKOLLUXCA MeXaHnye-
ckor 06paboTkor, NOOXOAUT crneaytoLlee:

NNacTUKOBbIE KOHTENHEPDI,

NONMMaTUIEHOBbIE NAKETHI;

pasnu4yHble NrnacTMaccoBble U3Aenus.

B pesynbraTte nonyyaroT HECKONBbKO BUAOB NPoayKumn: nonusnHunxnopugHsle (MBX) rpaHy-
Nbl pasHbIX (PpakLmii; XMMMUYECKOe BOMOKHO; TOMMUBO.
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JTanbl nepepadboTku

Mepepn 3arpy3kon cbipbsi HA NnepepaboTKy ero HeobxoanMMOo OTCOPTU-
poBaTb. [locne CoOpTUPOBKM OCYLLECTBASIOTCA CrieayoLwime aTanbl ne-
pepaboTkn Nnacrtuka:

apobneHune cbipbs, KOTOpoe Heobxoammo nepepaboTaTs;

arnomepaumsa — nHade roBops, NPoLecc cxaTua TBEPAOM MaccChbl
n obpasoBaHna Menkmx yactuy 6e3 pacnnaeneHns maTtepvana nog
AecTBMeM Tenna unn AaBreHns;

rpaHynsumMs — Npon3BoACTBO rpaHyn pasHbiXx pakuMi Ha cnewu-
ansHomMm obopyaoBaHUK.

Mo cyTn, Kaxapli U3 aTanoB npeacraBnsaeT cobor 3aKOHYEHHOe
asmxeHune. [lpowe rosopsi, paduUHMPOBAHHBIA MOSOTbIA NONMMEp _
(donekc) nnu arnomepat MOXHO NpoAaBaTh Kak KOHEYHbI NPOAYKT. "B

Mocne nepepaboTknM maTtepuan Ucnonb3yeTcs B NPOU3BOACTBE BO-

FNIOKOH AS151 KOBPOB, CUHTETUYEeCKon oaexabl n npsbkm (okono 30% Bcex nepepabaTbiBaeMblx
mMaTtepuarnos). OcHoBHaga gong nepepaboTaHHoro nnactmka (okono 70%) ncnone3yeTcs B Npo-
N3BOACTBE NONNIPUPHBIX BOSIOKOH, KOTOPbIE 3aTEM UCMONb3YOTCS A5 HANONTHEHNS CNOPTUB-
HOW ogexabl U MArkMx urpyllek. lNocne nocnegHero Lukna B JOPOXHOM CTPOUTENBCTBE, Kak
npaBuo, NCNOMb3yeTCs NacTuk.

CepbésHorn npobrieMon B HeTAHOM oTpacnun ABASETCA yTunu3auus HedTenpoayKToB U
HedTeOTXOA0B NpaKTU4eckn Nboro npouecca HedpTenepepaboTku.

HedpreoTxoabl npeacTaBnsatoT coO0M YCTONYMBYHO MHOFOKOMMOHEHTHYH (OU3UKO-XMMUYE-
CKYl0 CMeCb HedTenpoaykToB, BOAbl U MEXaHU4eCKMX npumecen
(rmuHbI, Necka, NPOAYKTOB KOPPO3UK Nriacta, ocagka).

HecmoTpsa Ha akTMBHOE pa3BUTME NPUPOAOOXPAHHbBIX TEXHOMO-
TMA, CErof4HA pacnpoCTpaHeHO 3aXOPOHEHME HEeTSHbIX OCTaTKOB
B crneumanbHbIX CKnagax, HakonuTenbHbIX EMKOCTSX, ambapax Ha
HedTenepepabatbiBaowmx 3aBogax. MWnNnMoHbl TOHH TOKCUY-
HbIX OTXOAOB NPEACTAaBMSAT pearnbHyl 3KONOrMYecKyt yrposy u
ABMNSTCA UCTOYHUKOM MOCTOSIHHOTO 3arpsi3HEeHUs1 NoYBbl, FPYHTO-
BblX BOA, M aTMocdepHoro Bo3ayxa. Cnegyet y4nTblBaThb, YTO MOC-
fne OYUCTKM pe3epByapoB OT OCTAaTKOB HedTENPOAYKTOB CYyLLECTBYET BEPOSATHOCTb TOrO, YTO
HedbTenepepabaTbiBatoLLmne 3aBoAbl OyayT BbIHYXXAEHbI MX OCTaHABNMBATL U3-3a NepenonHe-
HWUS NNOLAA0K XpaHEeHNsA OCTaTKOB HepTenpoayKToB. B TO e BpeMsi BbICOKasi CTOMMOCTb HO-
BbIX MECTOPOXAEHNN HEPTM OTKIaAbIBAET peLleHne npobnembl Ha Gonee NO3gHUN Nepuoa.

Cnocobbl nepepaboTkm HePTAHLIX OCTATKOB

MeTop,

MpeumyLiecTBa HepocTtatku
nepepaboTku P yu A

B cnyyae cxuraHua HeobXoaMMOCTb
TPaAHCMOPTUPOBKM CIOXHBIX W AOPOro-
CTOALWMNX OTpa6OTaHHbIX rasoB B CUCTEMY
OUYMCTKU, K MECTY CXXUTaHNs

Ctporve TpeboBaHusa K yCcrnoBuaM Tpyaa.
HeB03MOXHOCTb NpebbiBaHuA B Hebna-
FONPUSTHBIX TEMMEPaTYPHbIX YCIOBUSX
UnM B yCrnoBusiX rry6GOKOro 3arpsisHeHus
NnoYyBbI

CHuxeHue ¢ onacHoro Ao 6e3onacHoro
TepMuyeckasi | ypOBHs, COKpalleHWe OTXO4OB, Mony-
YeHue MornesHbIX NPoayKTOB

OT0 HauMmeHee TPYLOEMKUM METOA,
Buorno- NCMOMb3YOLWNIA aKkTUBHbBIA Guonormye-
rmyeckas CKU cybcTpaT M Mano BO34ENCTBYHO-
LLMIA Ha OKpY>KaIoLLLYIO cpeny
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MNossonset nonyunte 90-95% macna, o
Tpebyetca 100% mmnopTHoe obopynosa-
cogepxatierocsi npu nepepaboTke B
MexaHu- Hue, Tpebylowee Oopororo Keanuduum-
JeKaHTepax, B3fTMe KOHLEHTpaTa aKo-
yeckas . L pOBaHHOro o6cnyxnBaHus
HOMUT OOBEM [anbHenwen nepepa-
B60TKM
CtonmocTb peareHToB  (MonvypeTaHsbl,
XUMAdecKas MonyyeHne CTPOUTEMbHbLIX MaTtepua- | CMOfbl, XWUOKOE CTEKIO, LEMEHT), 3KOMOo-
nos rmyeckas Harpyska npowecca Hedprenepe-
paboTKkn [OCTaTOYHO BENUKa
CHWXeHWe Harpyskm Ha OKpyxato-
dusmko- Wyl cpeny 3a CY4ET 06e3BpexmBaHns | dakTUYeckn OTxXodbl OCTalOTCH Ha MecCTe,
XMMUYecKasi | OTXOZOB UM NMepeBo[a MX B HEAKTMBHYHO | CBarika He cxkuraercs
hopmy

MpoAaykKThbl, Nony4YeHHbIe B pe3yribrate nepepadboTku:
b * KOMMOHEHTbI CTPOUTENbHbLIX MaTepunanos,
* CbIpb€ A118 NPpoM3BOACTBa BuTyma,
* TONMAMBO ANS KOTEMbHbIX.

()
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1. Moyemy Ha camoouuLLeHNe BOAbl OT PasnUTbiX HEPTENPOAYKTOB B HOXKHbBIX MOPSX
yXOOUT HECKONbKO NET, a B ceBepHbIX — A0 50 n 6onee net? Yem rposut CeBepHOMY
JleqgoButoMy okeaHy paspaboTka HeTSHbIX MECTOPOXAEHUA Ha ero gHe? Yem Takas
pa3paboTka onacHee, YeMm, Hanpuwvep, lNepcuackuii 3anne?

2. Mo4emy cxuraHme aTMx NpoayKTOB B ABUraTENsX UMW 3NEKTPOCTAHUMNAX MeHee BpeaHo
AN OKpyXXarowen cpefpl, YeM CxuraHve yrns unm Hedptn? Hanagute Gonee ogHoro
OTBETA Ha 3TOT BOMpPOC.

3. MogrotoBnTb NPOEKTHYI0 PaboTy MO TEXHOMOrMM NOMYYEHUS CUHTETUYECKUX HEDTUN U
OeH31Ha NMPONN3OM OTXOL0B U 3aLUNTUTL €€ Ha CnefyoLeM 3aHSaTUM.




4.3. TTIPAKTUYECKOE 3AHATWE. MEPEPABOTKA BYMAT WU

TEMA 3. NPAKTUYECKOE 3AHATHUE.
NMEPEPABOTKA BYMAIU

U3yyaembie NoHATUA:
* ByMaxkHO€e CbIpbE; * TexHonornsa nepepaboTtku Gymaru.

Kaxapbivi )Xutenb Hallen nnaHeTbl Mcnonb3yeT B cpegHem 50 kg pasnnyHbIX Lennono3HbiX
NpoayKToB B rof. BbicokoTexHoMormyHasi nepepaboTka MakynaTypbl pa3BuTa B €BPONencKnx
CcTpaHax.

lMepepabatbiBasi BymaxkHble OTXOAbl, MPOM3BOAUTE-
nn pelaT 0gHOBPEMEHHO HECKOMBbKO 3KOMOrMYeCKnx
npobnem:

3awmTa ot BblpyOkM neca (B cpegHem Ans npowus-
BoacTBa 1 TOHHbI GyMakHOM NpoayKuMm Heobxogmmo
17 nepeBbeB);

COKpalLleHne 0TX0A0B, Ha 73% MeHbLUe 3arpsa3HeHns
OKpY>KatoLLen cpeabl Npy NPOM3BOACTBE MakynaTypbl;

KONMMYEeCTBO MOSIMIOHOB TBEPAbIX ObITOBbIX OTXOAOB
OyaeT cokpalleHo.

lMpakTuyeckoe 3aHATUE

Heob6xoaumoe ob6opynoBaHue u peakTuBbl: MeH3ypka 500 ml, 2 konbbl, Mmapnesoe unu
ceTyaToe KombLo, MONOTEHLE, YTION, ropsiyasi BOAa, ra3eta, TeTpagHble NMUCTbI, NePEKNCb BOOO-
poaa.

Mopsaok BbINONHEHNST paboThl.

1. Paspexbre Bymary Ha Menkme KyCcouvku, NoNOXUTE UX B CTakaH. 3anente ropsyein BOLOMN,
ocTaBbTe Ha 2-3 vaca.

2. CkoMKanTe BymMarkKkm, XOpOLLO pa3OMHUTE CKOMKAHHYK Maccy, B pesyrnksraTte nonyynTcs
KaweobpasHasa macca. OTa kaweobpa3Has Macca HasbliBaeTca BymMaKHOM Maccon.

3. B ceTky yknagbiBatoT MapneBble Uin ceTyaTble Korbla u BymaxkHoe Cbhipbé.

4. BymaxxHoe cbipbé 3ackinatb B 6apabaH 1 pa3basuTb BOAOW 4O NOMy4YeHUs Heobxoanmomn
ryctotbl. Yem 6onblie BoAbl, TEM TOHbLUEe Bymara. [NonyyYeHHbIN pacTBOp Kak cneayet nepe-
MellanTe. 3ateM onycTuTe mMaprieBoe Wnm cetyatoe KOnbLo Ha CEeTKy 2 M nogoxauTte, noka
YacTuLbl OCAAYT Ha CETKY.

5. N3-3a TOro 4to B Ka4yecTBe Chipbsa 6epeTca raseta, obpasyerca cepasi macca. [ns otbe-
nunBaHus gobasbre 5—-10 ml nepekncu Bogopoaa.

-
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6. Mocne cnvBa BoAbl MapreBoe UMK CeTYaToe KOrbLO MOMOXUTE Ha NOMOTEHLE, CHUMUTE
KOmnbLIO, HAKpPOWTE APYrMM MOMOTEHLEM U NpornagsTe.

BHumanue! MNpu pabote ¢ yTiorom Heobxogmmo cobntogaTth npasuna paboTbl ¢ aNeKTpo-
obopyaoBaHmeM.

7. [ocne rnaxku Mapida Unn ceTka nerko CHMMaeTcA C 6yma>|<Horo JincTta.

8. ®opmupyeTcsa Kpyrmbld NUCT. DTOT NUCT eLe He MOSIHOCTLIO BbICOX, MOMECTUTE ero noj
npecc, 3To 06ecne4YnT POBHOE BbICbIXaHNE NUCTa.

ﬂ\{{—"_

9. ['oToBy0 Bymary MOXXHO MCMOMb30BaTh.
10. C penaiTe BbIBOALI HA OCHOBE HabAOAEHU.

Hawm kaxeTcs1, 4To Mbl MCNonb3yeM HeMHoro 6ymaru. Ha camom gene a1o He Tak. B cpegHem
4 yenoseka npoun3sogAt 100 kg makynaTypbl B MecsiL.

@ @ 3a Tmecau - 100 kg MOXXHO ‘12000 JINCTOB |

Bbipabatbi— " | makynatypei bymaru k 1 Aepeso

nonyynTb
BaeTcA

N3 atmx 100 kg, ecnn ux nepepabortatb, MoxHO npomssectn 12 000 nucTtoB O6bLIY-

Hom Gymarn. Tak Mbl cnacaem 1 gepeBo. To eCTb KaxablA 4YeroBEK MOXET COXPaHUTb
3 aepesa 3a oauH roa!

|

1. Kakve gononHeHusi Bbl Obl NPeanoXuny K NpuBEAEHHOMY BbiLLE NPaKTUYECKOMY YNpadK-
HeHuo?

2. MOXHO N B TOW e NocrefoBaTenbHOCTM NOMYYUTb LIBETHYIO Bymary unm KapToH?

3. NpoBeauTte CTaTUCTUKY, CKOMbKO Bymarn ncnonb3yetcs 3a 1 AeHb B BalLEW LUKOrne U cae-
nanTte BbIBOA. [ogenuTech ¢ OAHOKNACCHNKaMM CBOMMUW HaBblkaMn 3KOHOMUM U Nepepa-
60Tk Bymarn.
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O‘quv nashri

KIMYO

Umumiy o’rta ta’lim maktablarining
10-sinfi uchun darslik
(Rus tilida)

Mepesop Mynamoea LllaxHo3a
PepnakTop-koppektop Padxabosa Ymuda
TexHnyeckui pegaktop CynatimoHoge Akmar
XynoxecTBeHHbI pegaktop @apmoHoe Capeap
XynoxHuk Pacyros Akmari
[OwvsainHep Akunog AnumapOoH
KomnbloTepHas BepcTka Kamunios Anuwep

MNognucaHa B nevatb 23.09.2022. dopmat 60x84 1/8.
[apHuTypa «Arial». Kernb 11. lNeyaTb odpceTHas.
Yen.ney.n. 22,32. Yy.-u3g.n 15,87.

Tupax . 3aka3 Ne



CBefeHuns 0 COCTOSIHUM y4ebHuKa,
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Bbl@HHOIO B apeHay

CocTtosa-
Moanucb | Coctosa- | NMoanuck
HMe y4yeb-
No damunusa, nma Yyeb- HUKE MO KNaccCHO- | HUe y4eb- | KnaccHo-
N yyYeHuka HbIV rog non qg ro pyko- | HuKa npu | ro pyko-
HVSI/VI BoauTensa chave BoOMUTENSA
1
2
3
4
5
6

Tabnuua 3anorHAeTCs KNacCHbIM pykoBoagMTernem npu nepegadve ydebHuka B apeH-
Ay v Bo3BpaTe B kOHLe y4ebHoro roga. MNpu 3anonHeHnn Tabnumubl MCNonb3yTcs
crenyroLmne oLeHoYHbIe KpUTEPUMN:

HoBbINn

CocTosiHme y4yebHuKka npy NepPBOM MUCMOSIb30BaHUN.

Xopo-
wnn

O6noxka uena, He oTopBaHa OT OCHOBHOW YaCTW KHUTW. BCE CTPaHULbl B

Hanmn4ymn, He nopeaHbl, HA CTpaHMUax HeT 3anmcen n noMapokK.

Ypoos-
nersopu-
TerbHbIN

O6Gnoxka He cMATa, crnerka mcrnadkaHa, Kpasi CTEpTbl. YOOBMNETBOPU-
TenbHO BOCCTaHOBIEH MNofib3oBaTenemM. BblpBaHHbIE CTpaHULblI BOCCTa-
HOBMEHbl, HO HEKOTOpPbIE CTPaHULbl UCYEPYEHDI.

Heypnoe-
nersopu-
TernbHbIN

OO6rnoxka mncradkaHa, nopBaHa, KOpeLloK OTOPBaH OT OCHOBHOW 4YacTu
KHUIMM UnNu coBceM OTCyTCTBYeT. CTpaHuubl NOpBaHbl, HEKOTOPbLIX BO-
obule He xBaTaeT, MMEKLLMECS UCHEPUEHBI. YUYEOHUK K OanbHeNWwemy

NnoJyib30BaHMIO He npurogeH, BOCCTaHOBUTb HEJ1b34.




