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Y4eOHoe nocodre COOTBETCTBYET Mporpamme OakajiaBpuaTa o opraHuye-
CKOM XMMHHU U MPEITHAZHAYEHO JUIsl 0aKaaBpOB CEIbCKOXO3SICTBEHHBIX BY30B
OYHOU M 3a0YHOMW (BKIIIOYAs JUCTAHLIMOHHYIO) (hopM OOy4YeHHs IO HalpaBJICHU-
am: 35.03.05 «Arponomus», 35.03.03 «ArpoxumMust 1 arpONIOYBOBEICHUE .

B ocHOBY nocTpoeHust Marepualia nojl0KeH IPUHIUI KIacCU(PUKALUU Op-
raHUYECKUX COETUHEHUI N0 (PyHKIMOHAIBHBIM IpynnaM. Y4eOHoe nocobue co-
CTOMT U3 TPEX Pa3/iEeioB.

B pasgene «Teopernyeckne OCHOBBI OPraHUYECKOM XUMHUU» B JOCTYII-
HOW (popMe KpaTKO M3JI0KEHbI OCHOBHBIE TEOPETHUUECKHE IMOJIOKEHUS, JaHbI
IIPEICTABIICHNS] O CTPOEHUH OPTaHMYECKUX BELIECTB, BUAAX CBS3EH, TUMAaX U
MEXaHU3MAaX OPraHUYECKUX PEAKIUH.

B pasnene «Knaccel opraHnueckux COEIUMHEHMI» OmHucaHbl Haubosee
Ba)KHBIE CIOCOOBI MOJYYEHUS! M CBOMCTBA OPraHMYECKUX COEIMHEHHM, HX
OMOJIOTMYECKOE 3HAUCHHUE U MPAKTHYECKOE MPUMEHEHHE C YUYETOM HKOJIOruye-
CKUX TpOOJIeM.

Oco0oe BHMMaHHE YAEJICHO MPUPOIHBIM COEAUHEHUSM, PACCMOTPEH-
HBbIM B pazzeie «['eTepodyHKIIMOHATBHBIE COEIUHEHUS (OKCUKUCIOTaM, Oell-
KaM, yTJ€BOJaM, HYKJIEHHOBBIM KHCIIOTaMm), KOTOPBIE COCTABIISIIOT OCHOBY
KU3HEJEATECIbHOCTA PACTUTENIbHBIX M >KMBOTHBIX OPraHU3MOB, MUIIEBBIX M
JIPYTUX NPOAYKTOB MepepabOTKU CeIbCKOXO03SIMICTBEHHOTO CHIPHSI.

B npunoxxennu mnpuBeneHsl GOpMYJTIbl U Ha3BaHWUS HaMOOJEe BaXKHBIX
MIPEJICTABUTEINIEN KJIACCOB OPTAHUYECKUX COCIUHEHUN.

Ta6n. 2. Wn. 17. bubGnmorp.: 8 Ha3B.
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IpeauciaoBue

B nHacrosiiiee BpeMsi HET HU OJJTHOM OTPAaCiIM HAPOJIHOTO XO35M-
CTBA, HE CBA3aHHOW TAK WJIM MHAYE C OPraHUYECKON XUMUEW: MUILE-
Bas, JepeBomepepadarbiBaroias, JaKOKpacoyHas, TOTUIMBHAS MPO-
MBIIIJIEHHOCTh, CEJIBCKOE X03IMCTBO U JIp. OpraHuyecKue BEIIeCTBa
— 9TO MPOAYKTHI MUTAHUSA, a TAKKE 0JI€K1a, 00YBb, TOILIUBO, CTPOU-
TEJIbHBIE MATEPUAJIBI, KAYUyKH, PE3UHA, JIAKW, KPACKHU, MIACTMACCHI,
BOJIOKHA, KPACUTEJIH, JIEKAPCTBA, NECTULIUA/IBI U T.]I.

CoBpeMeHHasi TEXHOJIOTUS MEepepadOTKU CEIbCKOXO35UCTBEH-
HOTO CBIPbSI U TOJYYEHHUS] MHUIIEBBIX MPOAYKTOB, JIEKAPCTBEHHBIX
mpenaparoB, NECTULIMAOB 0a3upyeTcs Ha TITyOOKOM 3HAHWU XUMHUYE-
CKMX M OMOXMMHMUYECKUX IMPOIIECCOB, MPOTEKAIOIMINX Ha BCEX ATamax
IPOM3BO/ICTBA.

Kpome Toro, opranmyueckue BEHIECTBA SABJISIOTCS MaTepHallb-
HBIMU HOCUTEJISIMM >KU3HHU Ha 3emiie. Kaxplii )KMBOM OpPraHu3M CO-
JNEPKUAT JIECATKA OPraHUYECKUX COCAWHEHUW, B TOM YMCIE TaAKHUX
CJIOKHBIX, KaK O€JIKW, JIMMUJbI, YIJIEBObI, HYKICMHOBBIC KHUCJIOTHI,
TOPMOHBI, BUTAMUHBI, KOTOPbIE HAXOJATCSA B MOCTOSAHHBIX B3aHMO-
IpEeBpaIICHUAX, 00CCIECYMBAIOIINX €ro KU3HEACSITEIHbHOCTh. OTH
MpPEBPAICHUST TTPOUCXOJAT B COOTBETCTBUU C 3aKOHOMEPHOCTSIMH,
ONPENCIAIINMA CBOMCTBA PA3JIMYHBIX KJIACCOB OPraHUYECKUX CO-
CAVHEHUM.

[Ipennaraemplii yueOHBINM MaTepHrall COOTBETCTBYET MPOrpaMMe
OakanaBpuara Mo OPraHUYECKOW XMMUU U MPEIHA3HAYEH 1)1 OaKiiaB-
POB CEINBbCKOXO3SIUCTBEHHBIX BY30B OYHOW M 3a04HOW (BKJIOYAsl JU-
CTaHIIMOHHYI0) (hopM oOydeHus no HampasieHusM: 35.03.05 «Arpo-
HOMUSDY, 35.03.03 «Arpoxumus U arpornOYBOBEICHUEY.

[lenp n3ydyeHUs] OpraHUYECKO XUMUU — (POpMHUpOBaHUE y Oy-
OyIIUX CHEHHATUCTOB MPEACTABICHUS O POJIM U MECTE OpraHuye-
CKOM XUMHUH B Psiy OMOJIOTHYECKUX M CIEIUATbHBIX JUCIUIUINH,
NpUOOpPETEHNE KOHKPETHBIX 3HAHUW O CTPOCHUH, CBOMCTBAX Opra-
HAYECKUX COCAVMHECHUN U MYTAX UX WUCHOJIb30BAHUS B MPAKTUYECKOMN
NEATENLHOCTH U MPOU3BOJACTBE, 4 TAKKE PA3BUTHUE Y CTYJICHTOB WH-
Tepeca K MO3HABATEIbHON JEATEIbHOCTH U MOTPEOHOCTH K camM000-
Pa30BaHUIO.



B ocHOBy mocTpoeHusi Matepuasia MoJIOKeH MPUHLIMI KJIaCCH-
dbuKanuu OpraHUYeCKUX COCAMHEHUN MO (DYHKIIMOHAIBHBIM TPYII-
naM. Y4eOHOe N0CcOOne COCTOUT U3 TPEX pa3cioB.

B pasznene «TeopeTtnueckre OCHOBBI OPTaHUYECKOW XMMHUU» B
JIOCTYMHOU (hopMe KPaTKO U3JI0KEHBI OCHOBHBIE TEOPETUUECKUE TTO-
noxxeHusd. JlaHbl npeACcTaBiICHUSI O CTPOEHUH OPTraHUYECKUX BEIIECTB,
O BHJIaX CBSI3CH, TUIIAX U MEXaHU3MaX OPTraHUUECKUX PEaKIIUA.

B paznene «Knaccel opraHM4ecKux COEOUHEHU» PACCMOTpE-
Hbl HanOoJiee Ba)KHbIC CIOCOOBI MOJYYEHUs] U CBOMCTBA OpraHuye-
CKMX COCIMHEHUM, MX OHOJIOTMYECKOE 3HAUYCHUE U TMPAKTUUECKOE
MPUMEHEHUE C YYETOM SKOJIOTUYECKUX TTPOOIIEM.

Paznen «['eTepodyHKIIMOHAIBHBIE COCIUHEHUS» TMOCBAIICH
NPUPOJAHBIM COCIUHEHUAM (OKCHKHCIOTaM, YIJIeBOoAaM, OejKkaM,
AMUHOKHUCIIOTaM, F€TePOLUKIaM, HYKJIEMHOBBIM KHCIIOTaM).

Oco0oe BHUMaHHE B TTOCOOMHU YIEIECHO OPTraHUYECKUM COEIU-
HEHMSIM, COCTABJISIONIMM OCHOBY IHIIEBBIX U JPYyTHX IPOJYKTOB
nepepaboTKH CEebCKOXO03UCTBEHHOTO CBIPhsi (KapOOHOBBIM KHCIIO-
TaM, JKupam, Oejikam, yrieBojgaM, BUTAaMUHAM U JIp.).



BBenenue
IIpeameT opraHn4ecKo XuMHHU

Opranuyveckasi XuMHsl — 3TO HayKa, U3ydaromias COeIUHCHUS
yIJIepoJa, Ha3bIBAEMbIE «OpraHndyeckumm». Ha3zBaHue «opraHuye-
CKHE COCJIMHECHUS» U «OpraHuyeckas XUMUs MPOU3O0IUIM OT CIOBa
«OpraHusm», T.K. OOJBIIMHCTBO OPraHUYECKUX BEIIECTB ObLIU BbI-
JIEJIEHBI U3 JKUBBIX OPraHU3MOB.

B HacTosiiee BpeMsi opraHuueckas XMMHsl U3y4aeT BCE COe/Iu-
HEHHUsI, COJICpIKAIlle aTOM YIJIepo/ia, HE3aBUCUMO OT UCTOYHUKOB HUX
NOJIy4eHHUS (U3 NPUPOJHBIX MPOAYKTOB I CUHTETUYECKUM ITyTEM).
B cBs3M C 3TUM OpPraHMYECKyr0 XUMHUIO MOKHO OINPEACIIUTh Kak
«XUMHIO COEAMHEHUN YTIIEpOaay.

Bce cnenuduyueckne 0COOEHHOCTH OPraHUYECKUX COCIMHEHUMN
MPOSIBIIAIOT YK€ TaK Ha3bIBa€MbIE YTJIEBOJAOPOJbI — BEIIECTBA, CO-
CTOSIIME W3 Yriepoaa W Bojopoaa. Bece ocranbHbie 00J€e CI0KHBIE
OpPraHUYeCKHE COEIUHEHUS MOXHO paccMaTpuBaTh KaK MPOU3BOJ-
HBIE YTJIEBOJIOPOJIOB, & OPraHUYECKYI0 XUMHUIO MOXHO HAa3BaTh «XU-
MUEW YTIEBOJOPOIOB U UX MPOU3BOIHBIX .

[IprurHbBI BBIJEICHUS] OPraHUYECKON XUMHUU B CAMOCTOSATEIb-
HYI0 HAayKy CJIEAYIOIIHE:

1) 4nciio W3BECTHBIX OpPraHUYECKUX coeAuHeHui (okoso 20
MJIH) HAMHOTO OOJIbIII€ YKClia COEITUHEHUN BCEX OCTAIBHBIX 3JIEMEH-
ToB. B HacTosee Bpems uzBecTHo 0ojiee 700 ThIC. HEOPraHUUYECKUX
coeIMHEHNM, Toraa kak npuMepHo 200 ThIC. HOBBIX OPraHHUYECKUX
COEMHEHMI MOIYy4Yat0T €XKEr0/IHO;

2) OpraHnYecKre BEIIECTBA B CHIY MX MHOrooOpasus MMEIOT
BOKHOE MPAKTUYECKOE U OMOJIOTHYECKOE 3HAUCHHUE;

3) UMEIOTCS CYIIECTBCHHBIC Pa3INYUs B CBOMCTBAX W PEaKIIH-
OHHOM CIMOCOOHOCTH OPTaHMYECKUX M HEOPTaHUUYECKUX COCIMHEHUH,
YTO MPUBEIO K PA3BUTHUIO CHEHUPUUECKUX METOJOB UCCICIOBAHUS
OpTraHUYEeCKHUX BEIIECTB.

Tem He MeHee, HEOOXOIUMO pacCMaTPUBATh OPTraHUYECKYIO XU-
MHUIO B TECHOM B3aMMOCBS3U C IPYIMMH HAayKaMH: HEOPraHHYECKOH,
AHATMTUYECKOU, PU3NYECKON U KOJUTOMJHOW XMMHUEH, a Takxke ¢ pu-
3UKOW U MaT€MaTUKOM.



Opranuyeckasi XuMusi JISKUT B OCHOBE TaKUX HAyK, KaKk OMOXU-
MUSl 1 (PU3HOJIOTHST pacTeHUM M >KMBOTHBIX. M3yuenue menoro psa
CHEIUAIbHBIX JUCIUIUIMH, TAKUX KaK arpoXUMUs, MOYBOBE/ICHUE, 3a-
IIUTa PAaCTEHUM, MUKpOOHOIOrUs, (apMaKoJIOTus, MUILEBAs XUMMUSI,
TEXHOJIOTHSI TIEpEepPa0OTKU U IKCIEPTU3a CEITLCKOXO3SHUCTBEHHOM IMPO-
JTYKITUH U JIp., 0a3UpyeTcsi Ha 3HAHUAX MPOIECCOB, UAYIIUX C Y4aCTHEM
OPraHUYECKUX COCIUHCHUMU.

[ToaToMy opranudeckast XUMHUsI 110 MPaBy SBISIETCS PyHIAMEHTOM
JUTSl TIOJITOTOBKU CTICIIMATTUCTOB BBICIIIEH KBATH(PUKALIUU, (DOPMUPYET Yy
HUX OMOJIOTUYECKOE MBIIIICHHUE.

3HayeHMe OPraHUuYeCKON XUMUM

Opraandeckas XUMHUsI UMEET BaKHOE OHMOJIOTHYECKOE M IpaK-
TUYECKOE 3HAUYCHME W TECHO CBsI3aHA C MOBCEIHEBHOM JKM3HBIO CO-
BPEMEHHOI'0 OOIIECTBAa, ¢ MHUPOBBIMU IpoOJeMaMH YeJIOBEUSCTBA.
W3 opraHn4eckux BEIIECTB COCTOSAT IMHUIIA, TOTUTMBO, OJIeK/1a, 00YBb,
Mebenb u T.. MHOrue 3a7a4i COBPEMEHHOM TEXHUKH MOTYT OBIThH
pEIICHBI JUITH TIPU MCTIOJb30BAaHUHU HOBBIX CUHTETHYCCKHX MaTepH-
aJIoB (BBICOKOMOJIEKYJIIPHBIX COSTUHEHHMI) — IIJIAaCTMAcC, CUHTETH-
YECKUX BOJIOKOH, OPTaHUYECKOTO CTEKJIa, KAYIYKOB.

CenbCcKOMY XO3SUCTBY OpraHMYecKas XUMHs JacT yIoO0peHus,
MECTULIUIBI BCEX BHUIOB (FepOMITUABI, WHCEKTHIUIBI, PETyJISTOPHI
pocTa u Ap.), 00eCIIEYNBAIOIINE BHICOKYIO YPOKAWNHOCTh PACTCHHI U
IIPOTYKTHBHOCTD C/X )KUBOTHBIX.

CoBpemMeHHas TIUIIEBas XUMHSI HE MOYKET YCIICIITHO Pa3BUBATHCS
0€3 UCIOJIb30BaHNsI KOHCEPBAHTOB, IMUIIEBBIX KPACUTEJICH, BKYCOBBIX U
JYIIWCTBIX T00aBOK.

Benuko 3HaueHne opraHMuecKoi XUMHUHU U JIJ1 00OPOHBI CTPAHBI.

OpmHako ¢ ypoBHEM pa3BUTUSI OPTAHUUECKON XUMUU CBS3aHBI U
JOTIOJTHATEIIbHBI KOM(OPT B KU3HHU YEJIOBEKA, M POCT DKOJIOTHYC-
CKHUX TIpoOJieM, T.K. OpTaHUYECKUE COCAMHEHUS — 3TO, C OJHOU CTO-
POHBI, CHHTETUYECKUE KPACUTEHU, BOJOKHA, MOJTMMEPHBIC MaTepua-
JIbl, JYINUCTBIC N JICKAPCTBCHHLIC BCIUICCTBA, HO C JIPYFOﬁ CTOPOHHI,
— 3TO HapKOTHUKH, KaHIIEPOTEHbI, 00EBHIC OTPABJISIONINE BEIIECTRA.

Basicneinmumu ucmounukamu OpraHUYECKUX COCTUHECHUM
SBJISIIOTCA HE(PTh, YToJib, IPUPOJAHBIC Ta3bl, CIAHIIBL, TOP( U APYTrHUE
HCKOITaeMBbIE.



HedTh — 3TO cMech, I1aBHBIM 00pa3oM, YIJI€BOJOPOJIOB BCEX
BUJIOB, MPUPOJIHBIA ra3 — CMECh MPENENIbHBIX YIJIeBOA0po10B. Ka-
MEHHBIM yroJib, KPOME YTJIEpOj/ia, BKIIOYAET CMECh OPraHUYECKUX
BEILIECTB, COJIEPIKAIIUX KUCIOPO, a30T, cepy. boJibllioe KOJIMUeCTBO
OpPraHUYEeCKHX COCIWHEHUN MOIYYarOT U3 PACTUTEIBHBIX U KHUBOT-
HBIX OPraHKU3MOB U MEPEPaOOTKON JTPEBECUHBI.

Memoowt eébloenenus, OYUCMKU U AHATU3A OPTAHUYECKUX CO-
CAMHEHHM BeChMa MHOTOOOpa3Hbl B CHIIy pa3HOOOpa3us | CIie-
U(pUKY CBOMCTB OpraHnveckux BemiecTB. K Hanbosiee oO1mmuM MeTo-
JaM OTHOCSITCSI METOJbl IKCTPAKIMH, KPUCTAJIU3AIMU, BO3TOHKU
(cyOnumanuu) U (GpakIMOHHOW TEPEerOHKH, a TakKKe Xpomaro-
rpaduueCcKrue METOIBI.

Jlns ompeneneHus: cocTaBa OPraHUMYECKHX COCAUHEHHUH HC-
MOJIb3YETCS] KAUECTBEHHBIN aHAJIU3.

Opranuyeckue COEIUHEHMS, KpOME YTIepoja, COJAEpKaT u
ApyTHE 3JIEMEHTHI, TaK Ha3biBaeMble «opranoreds»: H, O, N, S, Hal,
P 1 HekoTtopbie MeTaibl. OOLIK MPUHIIUI KAYECTBEHHOTO aHAIN3a
— 9TO MpEeBpalCHUE DJIEMEHTOB B WM3BECTHBIC HEOPTaHUYECKHUE Be-
IIECTBA MyTEM COKUTaHUS WIM CIUIABJICHUS U UX OTKPHITHE C MTOMO-
b0 METOJIOB HEOPTAHUYECKON U AHATUTUYECKON XUMHUM.

KonudecTBeHHBIN aHaIKM3 MO3BOJISET ONPEIETUTh KOJTNYECTBEH-
HO€ COOTHOIIIEHHUE 3JIEMEHTOB B MOJIEKYJIE OPTraHUYECKOro COEINHE-
HUSL.

JIJ1st yCTaHOBJIEHUSI CTPYKTYPbl OPraHUYECKOTO BEIIECTBA ITUPOKO
MPUMEHSIFOTCST (PU3UKO-XUMHYECKUE METOJIbI UCCIIEOBAHUS, TAKUE KaK
orntuyeckas (Y®- u UK-) cnekTpockornus, METObI SIIEPHOTO MAarHUT-
Horo pe3oHaHca (IMP) u razoxuakoctHoi xpomarorpadpuu (I7KX), a
TaKKE€ MOJIEKYJISIPHASI MACC-CIIEKTPOCKOTIHSI.



Pasznaea |

TEOPETHYECKHUE OCHOBBI
OPI'AHUYECKOMW XUMUHN

Teopusi xummnueckoro crpoenuss A.M. bytiaeposa

Teopus xumuueckoro crpoenuss A.M. bytiepoa Obl1a chopmy-
aupoBaHa B 1861r. Ha OCHOBE BAXKHEMIIMX OTKPBITUH, CIEIIAHHBIX pa-
HEe, TaKUX KaK TIOHSATHUE BAJEHTHOCTHM XHMHYECKUX DJIEMEHTOB
(DpaHkiiaHa), MOJOKEHHE O YETHIPEXBAJEHTHOCTH aToMa YTIepojia
(Koms6e, Kyrmiep), cnocoOHOCTH aTOMOB YTJIEpO/ia COSTUHATHCS MEXTY
co0Ol B IIeNu OTKPHITOro u 3amkHyToro crpoenus (Kekyie, Kymep),
CUCTEMA M300PAKEHUSI CTPOEHUSI XUMUYECKUX COEIMHEHHUI C MOMO-
ubto yeprouek (Kymep).

OcHoBHbI€ Noy0)keHUs Teopunu A.M. byTieposa ciegyrommue:

1. B MoJieKkyJie BEIIECTB CYIIECTBYET OMPEAECIEHHbBIA MOPSA0K
CBSI3€M ATOMOB, Ha3bIBAEMbIM XUMUYECKUM CTPOCHUEM.

2. CTpoeHHEe MOJIEKYJIbl BEIIECTBA BBIPAXKAETCS OMPEACICHHON
dbopMyIoi, mpUCylIel TaHHOMY BEIIECTBY U OTPAXKAIOIIECH KaK €ro
CTPOCHUE, TaK U €ro cBoicTBa. CyIIeCTBYIOT pa3Hble CLIOCOOBI H300-
paxxeHust HOpMyJ1 OpraHMIECKUX COCTMHEHUMN:

obmas popmyna C,Hg
H H
noyHas gopmyia H - ﬁ|l — %J —H
H H

cokpaunienHas popmyna  H;C — CHj

3. PaznuuHoe cTpoeHre Mpu OJHOM U TOM K€ COCTaBe U MOJIe-
KYJIIPHOW Macce Ha3bIBACTCS «U30MEpHEl», a COSCIUHCHUS, NUMEIO-
e oJiHy o001y (opMylly, HO pa3HOE CTPOCHHUE, — «U30MEpPaMU».
Hanpumep, dbopmyne C4Hyg coOoTBETCTBYIOT ABa HM30Mepa C HOP-
MaJIbHBIM M PAa3BCTBJICHHBIM CTPOCHUCM LCIIN:



CH3—CH,—CH,—CHj5 CH3—(EH—CH3
H-OyTaH CH,
n300yTaH

4, XuMHUYeCcKHEe CBOMCTBA BEIIECTBA 3aBUCST OT €ro COCTaBa U
CTPOCHHUSI, BCIEACTBUE ATOr0, U3yyasi XUMUUYECKHE CBOMCTBA BEllle-
CTBa, MOKHO YCTaHOBHUTb €I0 CTPOCHHE M, HA00OPOT, 3Hasl CTPOCHUE
BEIIECTBA, MOXXHO IPEANOJIO0KUATh €Er0 XMMHUYECKHE CBOWCTBA. M3y-
YEHHUE 3aBUCHUMOCTH «CTPOCHHUE - CBOMCTBA» SBJISICTCS KIHOUYEBOW B
TEOPETUYECKON U ITPUKJIATHON OPTraHUYECKON XUMHUHU.

5. ATOMBI B MOJIEKYJI€, CBSI3aHHBIE KaK HEMOCPEACTBEHHO, TakK
Y yepe3 Jpyrue aToMbl, OKa3bIBAIOT B3AMMHOE BIIMSIHUE APYT HA JIPY-
ra, YTO0 U3MEHSET UX XMUMUYECKHM XapaKTep U PEAKIMOHHYIO CIIO-
COOHOCTH BeEIECTBA.

Teopus A.M. byTnepoBa mMena Ba)XKHOE 3HAYE€HUE, T.K. MPH-
3HaBajla MO3HABAEMOCTh BHYTPEHHEIO0 CTPOCHUS MOJEKYJ U JaBaja
BO3MO>KHOCTb MPEACKA3aTh HOBBIE, €IIIE HEU3BECTHBIE COCIUHEHUS,
KOTOpBIE ObLIM TMOJIyYEHbl BIOCIEACTBUU. B nmanbHelieM 3Ta Teo-
pHsl OJTy4rJia pa3BUTHUE U JTOTIOJTHEHUS.

Bujabl uzoMepuu OpraHuvecKuX coeIUHEHUH

1. CTpykTypHasi u3omepusi:

a) U30MEpHUsl YTIIEPOTHOM LIETIH (CKEIIeTa):

C4Hyp:
CH3;—CH,—CH,—CHj3 CH3—CfH—CH3
H-OyTaH CH,
n300yTaH

0) U3oMepHsI MOJIOXKEHHUST KPAaTHOM (JIBOMHOM WIJIU TPOMHOI ) CBSI3H:
C4Hg:

CH,=CH—-CH,—CH3 CH5;—CH=CH—-CHj3;
OoyTten-1 OyTeH-2



B) TayToMmepus (IuHaMUYecKass U30MEpHsi) — BHUJ H30MEpPUH,
Ipy KOTOPOM BEIIECTBO CYIIECTBYET B BHUJIC JBYX WJIM OoJjiee Tay-
TOMEpHBIX hopMax, B3aUMOINEPEXOAIINX IPYT B ApYyra:

CHg—ﬁ—CHg = CH3_$:CH2
O OH

2. IlpocTpaHCTBEeHHASI UJIM CTEPEOU30MEPHS:

a) reoMerpuyeckas (IMc-, TpaHC-) U30MepUsl 00YCIIOBIICHA pa3-
JUYHBIM PACTIOJIOKEHHEM (DParMEHTOB MOJIEKYIbl OTHOCHUTEIHHO
IUIOCKOCTH JBOWHOM CBSI3M, HAXOISUICUCS B CEPEAUHE YIIIEPOAHOMN
LIETIN:

CH;—CH=CH—-CHj;
OyTeH-2

/C= =
uuc-u30Mcep mpanc-u3o0Mcep

0) onTuyeckas (3epkajbHas) W30MEpUs XapaKTepHA IS CO-
CAMHEHUM, COJIep)KaINX AaCUMMETPUYECKHI AaToM YyrJjepoaa
(C*), y KOTOpOTO BCE YEThIPEe BaJICHTHOCTH 3aHSATHI Pa3HBIMU 3aMe-
ctutenamu. [Ipy 3TOM BO3HUKAIOT JIBa U30MEPA, OTHOCSIIIUECS APYT
K JIPYTY KakK MpeaMeT K CBOEMY OTPaXEHUIO B 3epKaJie:

*
CHg_?H_COOH

OH
MOJIOYHAs KUCJIOTa
COOH COOH
H-CCOH HO-CH
(|:H3 (|:H3
D (—)-Mom04Has KuciaoTa L (+)-MoouHas Kucinora
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Crepeoxumuieckas Teopus

CrepeoxuMmusi — HayKa O IPOCTPAHCTBEHHOM CTPOEHUU OpraHU-
YecKuX MOJIeKyJ Oblia coznana B 1874r. Bant-I'opdom u Jle-benem,
KOTOPBIE MPEANOJIOKUIIN, YTO MPOCTPAHCTBEHHOE CTPOEHHE 00YCIIOB-
JIEHO PACIIOJIOKEHUEM BAJICHTHBIX CBA3EH aToMa yriepoja He B IUIOC-
KOCTH, a B TpocTpaHcTBe noj yrioMm 109°28. Takum oOpazoM, aTrom
yIJiepoJia PacIoyio’kKeH B IIEHTPE MPaBUIILHOTO TETPad/Ipa, a €ro YeThl-
pe BAJICHTHOCTH HAITPABJICHBI K BEPIIMHAM IPaBUIIBHOTO TETPad/pa,
I'JIe pacIoyiaraloTCsi aTOMbI UJTM aTOMHBIE TPYIITUPOBKH (puc. ).

Crepeoxumus TMOJyYHsia TMOATBEPKIACHUE B JallbHEHIIEM Ha
MHOTOYHCJICHHBIX ITpUMEPaxX M MO3BOJIMIIA PEIIUTh CIOKHEUIIINE BO-
IPOCHI, CBSA3aHHbBIE C XUMHUEH caxapoB U OCIIKOB.

Puc. 1. Mooenu no Banm-1oghgpy: memana (a), smauna (6), smunena (8)
u ayemuinena (2)

XuUMHYECKas CBA3b B OPraHuvcCKuX COCANHCHUAX

MHoroo0pa3ue U XUMHUYECKHE CBONCTBA OPraHUYECKUX COEIU-
HEHHUI 0OYCIIOBJICHBI HE TOJIbBKO KAYECTBEHHBIM U KOJIUYECTBEHHBIM
COCTaBOM, HO U XapaKTEPOM CBS3EU MEXKIY aTOMaMHU.

XumMuyeckasi CBA3b — CUJIA, C KOTOPOU aTOMBI yAEPKUBAIOTCS
B MoJieKyJe. XUMHUUYECKasl CBSI3b XapaKTEPU3YETCsl dHEPrueii, HeoO-
XOIUMOM ISl €€ pa3phiBa, U JIMHONW. XUMHUUYECKas CBA3b 00pazyercs
B PE3YJILTATE B3aUMOJCUCTBUS BAJCHTHBIX AJIEKTPOHOB. Paznnuaror
JIBa OCHOBHBIX TUIIA XUMUYECKOMN CBSA3U — MOHHAS U KOBAJICHTHAS.

HonHasi (3JIeKTPOBaJIeHTHAs1) CBSI3b BO3HUKACT MEXKIYy 3a-
PSOKEHHBIMM YaCTULIAMHU-UOHAMH 34 CUET JJIEKTPOCTATUYECKUX CHJI
npuTsbkeHusi. O0pa3oBaHuEe MOHOB COMPOBOXKAAETCS Mepeaayeil Ba-
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JIEHTHBIX 3JI€KTPOHOB BHEIIHETO DJIEKTPOHHOIO CJIOSL OT MEHEE DJIEK-
TPOOTPULATENEHOIO aTOMa K 0oJyiee  BIEKTPOOTPULATEIBHOMY .
Hanpumep: 1 .- i

Nas =« Cl: - Na'Cl

B pe3ynbTate KaxkIblii U3 aTOMOB NMPUOOPETAET OKTET (BOCEMb)
AJIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE, UTO XapAKTEPHO JJIst
HSHEPreTUYECKU YCTONYMBOM 000I0UKH MHEPTHBIX T'a30B.

VoHHBIC CBSI3W HEMPOYHBIC, JIETKO pa3pbhIBaloTCsA (Haxke IpH
PacTBOPECHHH) U XapaKTEPHBI, B OCHOBHOM, JIJI1 HEOPTaHUYECKUX CO-
e INHEHUMN.

KoBasienTHasi (romeonoJisipHasi) cBsi3b oOpasyercsi mpH B3a-
UMOJICUCTBUU OJIMHAKOBBIX aTOMOB WJIM aTOMOB, OJM3KHUX IO 3JI€K-
TPOOTPULIATENBLHOCTH. [Ipy 3TOM HE NMPOUCXOIUT MOJHOTO MEPEeHOCca
AJIEKTPOHOB OT OJTHOTO aTOMa K JPYroMy, a BOSHUKAIOT 00IIHE dIIeK-
TPOHHBIE Maphl. TakuM 00pa3oM, KaKIbIi aTOM UMEET OKTET (WM Y
BOJIOPO/Ia IyOJIET) JIIEKTPOHOB.

He ++H - HeeH (H-H)

H
: H |

«C+ +4H- —» H:C:H H—(|3—H
[ ] H H

KoBasieHTHBIE CBSI3W MOTYT OBITh HEMOJSIPHBIMU, €CJIM aTOMBI
WU TPYyINIbl aTOMOB OJIMHAKOBBI IO AJEKTPOOTPHUIIATEIHLHOCTH.
Hanpumep: H-H, H3C—CHj3. OTu cBa3u Hanbosee npoyHbIe.

[TonsipHble CBsSI3W OOpa3yroTCs, €ClIM OJUH W3 aTOMOB Ooiiee
snexrpoorpunarenes. H*—CI%, C**Hy —CI°.

KoBaneHTHbIe CBA3U HanboJjiee pacpOCTPAHEHBI B OpraHuye-
CKMX COCJIMHEHMSAX U 00J1aal0T BRICOKOM IMPOYHOCTHIO. Kpome Toro,
OpTraHMYECKHE BEIECTBA MOTYT 00OpPa30BbIBATh BOJOPOJAHBIE U KOOP-
JTWHAIMOHHBIE (JOHOPHO-AKIENTOPHBIE) CBSA3H, KOTOpPhIE OyIyT pac-
CMOTPEHBI B JAJIbHEUIIEM.

OOpa3zoBaHH€ KOBAJICHTHBIX CBSI3€M MOXXHO paccMaTpuBaTh Ha
OCHOBE 00Jie€ COBPEMEHHBIX 3JICKTPOHHBIX MPEICTABICHUI.

C TOYKH 3peHHS] KBAHTOBOM MEXaHMKH aTOM COCTOUT U3 IOJI0-
KUTEJIbHO 3apsDKEHHOTO sJipa U DJIEKTPOHOB, KOTOPBIE BpallalOTCs
BOKPYT sijipa ¢ 0OJBIION CKOPOCTHIO. BCleACTBUE 3TOr0O 3JEKTPOHBI
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ONUCBIBAIOT BOKPYT siApa ompeneiaeHHyo obnacts. [losTomy mon
ANEKTPOHOM CJIEAYET NMOHMMATh HE TOYEYHBIM OTPHUIATEIbHBIA 3a-
psll, a DJIEKTPOHHOE 00Jlako, T.e. 00JacTh Hambojiee BEPOSITHOIO
HAXO0XJICHUS JIEKTPOHA BOKPYT sipa. DJIEKTPOHHBIE 00JaKa MOTYT
ObITh pa3HOH (HOPMBI B 3aBHCHMOCTH OT WX cocTostHus (S, P, d u
T.1.), 4To cienayeT u3 ypaBHeHusi llIpegunrepa. Tak, obinako B S-
COCTOSTHUM UMEET (popmy I1apa, a B p-COCTOSAHUU — (HOpPMYy 00BEM-
HOM BOCbMEpKHU uiu rantenu. OOnaka p-d3J€KTPOHOB MOTYT OpPHEH-
TUPOBATHCS B MPOCTPAHCTBE B TPEX B3AUMOINEPHEHIUKYIISIPHBIX
IUTIOCKOCTAX — X, Y, Z (puc. 2).

AToM yriepona, JeXalmuii B OCHOBE BCEX OPraHMYECKUX CO-
CAMHEHHM, UMEET Ha BHEUIHEM DJICKTPOHHOM YPOBHE 4 3JIEKTPOHA,
Opu4eM OJWH M3 HUX B S-COCTOSHUHU, a 3 DJJIGKTpOHA — B P-
COCTOSIHUH.

Puc. 2. Cxema npocmpancmeenno2o pacnonodicenus opoumanei 8anieHmHblX
NEeKMPOHHBIX 00JIAKO8 amoma yenepooa: a - 00J1aKo S-31eKmpoHa co
chepuueckoil cummempuetl; 6 — 0oaaKa p-31eKmMpoHO8

Korga atom yriepona BCTynaeT BO B3aUMOJICHCTBHUE C JIPYTH-
MU aTOMaMHM, MPOUCXOJUT THOpUIM3AIUs, T.€. MEePECTPOMKa IJICK-
TPOHHBIX 00JakoB. B pe3ynpTare m3 OJHOrO S-3JIEKTPOHA U TpeX -
AJIEKTPOHOB 00pa3yeTcs 4eThlpe OJWHAKOBBIX T'MOPHUIHBIX OO0JaKa,
T.€. IPOUCXOJUT Sp -TUOpUIU3ALINS, UTO OOBSICHIET PAaBHOLICHHOCTh
YEeThIpEX CBs3ei, 00pa3oBaHHBIX aToMoM yriepoaa (puc.3). Takue
OJIMHApHBIE CBA3M 0003HAYAIOTCA Kak G-CBs3U. VX MOxHO m300pa-
3UTh IpaUUECKH ClIeayonmM oopa3oM (puc. 4):
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Puc. 3. Cxema nepepacnpedenenus snekmporuol niomHocmu npu 00pazoeanuu
2UBPUOUBUPOBAHHBIX SP-opbumaneii: a— Gopma 0duHouHO20 Sp -2ubpu-
OUBUPOBAHHO20 00AKA, 6 — YCIIOBHASL CXeMA B3AUMHO20 PACNONONCEHUS
BAIEHMHBIX INEKMPOHHBIX 00IAK08 S U P 00 nepepacnpeeseHus dJeK-
MPOHHOU NIOMHOCIU (SUOPUOUZAYULL); 8- NPOCTPAHCIMBEHHOE B3AUMHOE
pacnonodicenue cex SP° eUOPUOUBUPOSAHHBIX DIEKMPOHHBIX OGIAKOE

Puc.4. Cxema obpazosanus o-césseii: a — 06pazoeanue o-ces3u 3a cuem ne-

_ PEKPLIBAHUS S-INEKMPOHHLIX 001AK08 AmMOMO8 8000po0ad (NOKA3AHO
00pazosarue MoNeKyIApHOU opoumanu); 6 — obpazoearue 6-césa3u S-
2IEKMPOHOM B0O0POIA U SP°- 2UBPUOUSUPOBAHHBIM DNEKIMPOHOM Veile-
poda; & — obpazosanue o-cea3u O8YMs SpP -2UBPUOUUPOBAHHBIMIL
INEKMPOHAMU PASHBIX AMOMO8 Yenepood

B cooTBeTcTBHM C TETpa’IpUUECKON MOJEIBI0 MOJEKYIBI Me-
TaHa THOpUJIHbIE 00JlaKa aToMa yTJiepo/ia HaMpaBJICHbl K BEPIIMHAM
Terpadapa mox yrioMm 109°28', rae pacmonoxkeHsl MIapooOpasHbIE
o0Jyaka aToMOB Bojiopoja (puc. 5).
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a 1]

Puc. 5. Cxema pacnpeoenenus s1eKmpouHot NI0MHOCMU 8 MOJIEK)le Mema-
HA: a — mempa’0puieckas Mooeib MONeKYIbl, O — cxeMa nepekpviea-
HUsL 2JIEKMPOHHBLX 001AK08 Npu 00pA308aHUU MOJIEK) bl

B ciydae oOpa3oBaHusl TBOWHOM CBs3M, HAIPUMEP, B MOJIEKYJIC
ATUJICHA, 00pa3yeTcs MATh G-CBSI3EH, MPU ITOM KaXKIbIi aTOM yIJIepo-
A2 PacxollyeT Ha IEPETPYNIMDOBKY TpH 3IEKTDOHA (oquH B S-
COCTOSIHUU U JIBA B P-COCTOSIHUM) M TIPOUCXOUT Sp -rudpuauzainus. B
pe3ysbTaTte y 000MX aTOMOB yTiepojia OCTaeTCs MO OJHOMY CBOOO-
HOMY P-3JIEKTPOHY, KOTOPBIE MEPEKPHIBAIOTCA B IJIOCKOCTH, MEPIECH-
IUKYJIPHOW TJIOCKOCTH YIJIEPOA-YIJIEPOJHON G-CBsi3U. Takum oOpa-
30M 00pasyeTcs T-CBs3b (puc. 6).

Puc. 6. Cxema obpazosanus sanenmuuix cesszeil u pacnpeoeienue niomHoCmu
8 MOJEKYIe SMUNLEHA: A — PACNONOJNCEHUE INEKMPOHHBIX 00]1aK08, 00-
Pasylowux o-cea3u npu Sp-eubpuousayui; 6 — 06paz0eanue Moaexy-
JISIDHOU OpOUmMAnu m-cé53u NepeKpbléanuem 08yX p-91eKmMpOoOHHbIX 00-
JIAKO8, 8 — CXeMA CMPOeHUst MOJLEKYIbl IMULCHA
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Puc 7. Cxema obpazosaHnus o-césseti 8 MoneKyie ayemuiena: d — pacno-
JIOJHCEeHUe INeKMPOHHBIX 00IaK08 8 amome y2nepood npu Sp-
2ubpuouzayuu, 6 — nepekpvisarie dJ1eKMpPoHHbIX 001aK08 npu 00-
Pazoeanul o-cessell

AHaJIOTHYHO TIpW 00pa30BaHWM TPOWHOUM CBS3M B THOpHUIM3a-
UMA YYaCTBYIOT JBa OJJEKTPOHA (S- WM p-) U MIPOUCXOIHUT Sp-
ruOpuAN3aIus, a OCTABIIMECA Maphl P-3JIECKTPOHOB MEPEKPHIBAIOTCS
B MEPIICHAUKYJISIPHBIX IIIOCKOCTX (puc.”7 u §).

a 0
Puc. 8. Cxema obpazosanus m-cesazeil 6 MoneKyie ayemuiena: a - nepeKpbi-

BaHUe INeKMPOHHBIX 001AK08 Npu 00PA308aHUU 08YX T-Cés3ell, O —
pacnonodcene NIOCKOCMell 6CexX BANeHMHbIX CBs3ell 8 MOJeK)e

ayemusena

IIpo4HOCTH G- U TT-CBA3EU pA3JIUYHA, YTO BIUSIET HA PEAKIIMOH-
HYIO CIIOCOOHOCTH COoequHEHMM. Tak, G-CBSA3U — MPOUYHBIC U COCIIU-
HEHUSI, UX COJICPHKAIINE, XUMUYECKH MAJIOAKTUBHBI; TT-CBSI3U — MEHEE
IIPOYHBIE, JIETKO Pa3pbIBAIOTCS, IMO3TOMY COEIUHEHUS C JBOWMHOWU
WU TPOWHON CBSI3BIO TPOSBISIOT 3HAYUTEIBHO OOJBIIYIO AKTHB-
HOCTb U BCTYNAIOT B PA3JIMYHBIE TUIIBI OPraHUYECKUX PEAKIIUH.
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Tunbl 1 MEXaHU3MbI XUMHYECKUX PeaKIMil

XUMHYeCKHE PeaKIMH - 3TO MPOIECCHI, IIPH KOTOPHIX IIPOMC-
XOJHUT TepepacupeaeacHue 3JISKTPOHHON IUIOTHOCTH, OOYyCJIaBIIH-
BaroIell XMMHUYECKYIO CBs3b. Bce XuMHUUecKkne mpeBpaiieHuss MOTyT
OCYIIIECTBJIATHECSA B CTPOTO ONPEACICHHBIX YCIOBUAX (TeMIIeparypa,
JaBIICHHUE, KaTaJIM3aTOP, PACTBOPUTEIIb) U B 3HAYNTEIIFHON Mepe 3a-
BUCST OT MEXaHU3Ma PEaKIIUH.

Kak mpaBuiio, 0CHOBHOE OPraHMUYECKOE BEIIECTBO, YIaCTBYIOIICE
B peaKIH, Ha3bIBaeTCsA “‘CyOcTpaToM’, a ACHCTBYIOIIEE HA HETO — pea-
TSHTOM.

[Toq MexaHM3MOM peakUHH TOIPa3yMEBaIOT CIIOCO0 pa3phiBa
UMEIOIINXCS BAJICHTHBIX CBs3Ci M 00pa30BaHKE HOBBIX, a TAaKXKE CO-
BOKYITHOCTb COCTOSIHHM, 4Yepe3 KOTOphIe MPOXOIAT pPearupyrolme
BEII[ECTBA.

[To cmocoOy pa3peiBa KOBAaJCHTHBIX CBSA3CH PEAKIMH pa3iaciis-
10T Ha IB€ OOJIBIITNE TPYIIIIHI:

a) l'omoamTHueckne (paavKanbHbIC) PEAKIUU - Pa3PbIB KOBa-
JICHTHOU CBSI3U IIPOUCXOJUT TaKUM 00pa3oM, YTO KaKIAbIM U3 TIEPBO-
HayaJIbHO CBSA3aHHBIX aTOMOB COXPaHSET OJUH U3 000OIIECTBIICH-
HBIX JJICKTPOHOB:

AgBSA+B

YacTuiia ¢ HeCmapeHHbBIM JIEKTPOHOM Ha3bIBACTCS C80O0OHBIM
paouxanom.

Peakiuu Takoro Tuma BeChbMa pPacHpOCTPAHEHBI B OpraHUyYe-
CKOM XUMHUU M Tipupoje. Tak, ¢ ydyacTueM CBOOOJIHBIX PaUKaIOB
MPOUCXOJIAT IMPOIIECCHl CTAPEHUS KaK PACTUTENbHBIX, TaK U KHUBOT-
HBIX OPraHU3MOB Ha KJIIETOYHOM ypoBHE. [IprumMepoM Takol peakiuu
SBJISIETCS] B3AaUMOJICUCTBHE XJI0Opa C METaHOM Ha CBETY:

C|2 — CI- + CI-
CH; +Cl- > H3;C- + HCI
H3C’ + C|2 —)HgCCl + Cl-

Yamie Bcero peakiuu paJuKaibHOTO 3aMEIICHUS HOCAT LETTHON
XapakTep.
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0) I'eTeposiuTHyeckre (MOHHBIE) PEAKIUM — pa3pbiB KOBa-
JICHTHOM CBS3U MPOUCXOIUT TaK, YTO 00a CBA3BIBAIOIIMX AJICKTPOHA
OCTalOTCs Y OJIHOTO W3 NMEPBOHAYAIBHO CBA3aHHBIX ATOMOB:

AlBS5A™+:B

DTOT MPOIECC COMPOBOXKIAECTCS 00OpPa30BAHUEM JJIEKTPUUECKU
3apsiKEHHBIX YaCTHUIl — UOHOB.

I'eTeponuTrueckue peakuuyu pa3auyarT IO BUIY ACHUCTBYIO-
mei yactunpl (pearenra). Hykneogun — 3T0 4dacTuiia, MMEIOIAs
napy 2JICKTPOHOB Ha BHEIIIHEM ypOBHE. 3a CUET HEE OH CIOCOOEH
00pa3oBBIBaTh HOBYIO KOBAJICHTHYIO CBSI3b:

Hal-, OH-, CN-, H,O, NH, RO~, RCOO-, C,HsOH.

PeaKI_[I/IH C Y4aCTHUCM TAKHX YaCTHI] HA3bIBAKOTCA HYKHCO(l)HHI)HI)IMI/I.

B kauectBe IIpuMcepa HVKHCOd)PIJ'IBHOfI PCAKIINMHU MOKXKHO IIPHUBC-
CTH 3aMCIHICHUC T'AJIOTCHOB B MOJICKYJIAX T'aJIOTCHIIPOU3BOAHBIX YT'-
JICBOAOPOIOB:

CH3—CH2—C| + OH™ —> CHg—CHz—OH + CI-

cyocTpaT  HyKJI€O(DUIbHBIMI
peareHT

Inekmpoghun — dactuna ¢ NEKTPOHHBIM AEDUIIUTOM, UMEIO-
111asi HE3aMOJHEHHBIN BaJICHTHBIN JIEKTPOHHBIN ypoBeHb. OH mpeno-
CTaBJISICT BaKaHTHBIC OPOUTAIIN JJIsl 00pa30BaHUs CBSI3H:

L+ +
H*, NO,, SO.H, R-G=0, AICl, BF..

Peakuuu ¢ peareHTaMu TaKOTO TUIA HA3bIBAIOT JIEKTPODUILHBIMMU.
Peakuuu 31eKTpOoPUIBLHOTO 3aMENIEHUS] XapaKTepHBI JJIsl apo-
MaTHYECKHUX YIJIEBOJOPOJIOB, HAIIPUMEP, HUTPOBaHUE OEH30JIa:

o
C /C\

HC CH . HC CH
OF w0 —"TOF v

H ~_CH H CH
Sch C\CH/
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Hanbonee yvacto ynorpebisemas Kiaccu(uKalus OpraHuye-
CKHMX peaKIMii OCHOBaHA Ha XapaKTepe MPEeBPAICHUIN pearupyrommx
BEIIECTB:

1) 3amemenne. CH, + Cl, —» CH;Cl + HCI
2) npucoenunenune. CH,=CH,+ Br, - CH,Br—CH,Br

3) oTmienienue (3IMMUHUPOBAHKE):

+ H,SO,
CH3—CH2—OH E— CH2: CH2 + Hzo
4) meperpynnupoBKa;
CHg—ﬁ—CHg <— CH, :C|3—CH3

O OH
MPOITaHOH nporneH-1-o01-2

bosblioe 3Ha4eHME UMEIOT TaKkKE MPOLECCHI OKUCIIEHUS U BOC-
cTaHoBJIeHHU. [1o1 OKMCIeHneM MOHUMAKOT TaKUE PEaKLuU, B KOTO-
PBIX OPraHUYECKOE BEIIECTBO MOIJIOMIAET KUCIOPO WM B KOTOPBIX
C NOMOIIBK) OKHUCJIIMTENIEH OT COECAUHEHHUS OTHHUMAETCS BOJIOPO.
IIpyn BOCCTAaHOBJIEHMM BEILIECTBO IIPU ACUCTBUU BOCCTAHOBUTEIIECH
TEPAET KUCIOPO WIH IIPUCOEIUHSIET BOJLOPO/I.

Kiaaccnpukanuss opraHudyecKux coeTuHeHu

Knaccudukaius opraHM4ecKux COeIUHEHUN OCHOBaHA Ha Clie-
IOYIOIIUX MPU3HAKAX:

|. Cmpoenue yenepoonozo cxkenema.

Il. Tun ceasu 6 yenepoornom cxkeneme.

I1l. Hanuuue pyrkyuonanvuolx epynn.

OcHOBOH BCeX OpraHUYECKUX COCTUHEHUM SBIISIETCS YIJIepo/-
HBIIl CKeJIeT, T.C. COBOKYITHOCTh COSIWHCHHBIX MEXTY COOOH aTo-
MOB yIJIEpO/Ia.

|. Ilo CTpOEHUIO YIJIEPOAHOTO CKEJIeTa OPTraHUYE€CKUE COEHu-
HEHUS TOAPA3ETSAIOT Ha CIASTYIONINE TPYIIIIHL:

1. Anukandeckue (amdarnyeckue) coaepKaT OTKPHITHIC 11e-

M HOPMaJIBHOTO WJIH Pa3BETBIICHHOTO CTPOCHUS:
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CH;-CH-CH-CH,-CHj;
CH3—-CH,—CH,—CH,—CH3

CH3 CHZ_C H 3

IICHTaH

2-METHI-3-3THJITICHTAH

2. llukanveckue, KOTOPBIC MOAPA3ACISIOTCS Ha:

a) KapOOUMKJIMYeCKHe — COAEpKaT yYIJIEpOJHbIE LENH, 3a-
MKHYTBIE B [IUKJIbl PA3HOW BEJIIMYMHBI. B CBOIO Ouepenn, 3T COeIu-
HEHUS JICJIATCA HA AMUUUKIUYEeCKUe:

ROTE T
H,C——CH; H.C—CH; HL_ _ _CH:
LUKJIOIIPOIaH IUKI00yTaH CH,

HUKIOIIEHTAH

U apomamuuiyecKue.

/C

/I

H CH

()
HC\CH/CH

OeH30I1

0) reTepoUMKJIMYECKHE — COACPKAT B IUKJIE KPOME aTOMOB
yriaepoja aTOMBI IPYTHX 3JIEMEHTOB, T.¢. rerepoaromsl (O, N, S):

i T
HC\O/CH HC\N/CH
bypan _ CcH APUJINH
-

HC\S/CH
THO(EH



Il. Kaxxapiit kiacc CO€IMHEHUN JEIUTCS IO THILY CBSI3H B yI-
JIEBOJIOPOTHOM paJvKajie Ha NMpedeJbHbIe (HACBIIICHHBIE), COAEP-
Kalllie TOJbKO 0 -CBSI3U, U HeNpeaebHbI€ I HEHACHIICHHBIC —
C KPATHBIMH (T.€. IBOMHBIMUA WA TPOUHBIMU) CBSI3SIMH, COJICPKAIIINE
TO WJIM MHOE KOJIMYECTBO 7-CBSA3EH. B OTIENbHYIO TpyIITy BBIIETSIOT
apoMaTH4YecKue COCAUHEHUS, COJIEPKAINE 3aMKHYTYIO T -3JI€KTPOH-
HYIO CUCTeMY (TaK Ha3bIBaEMYIO ‘‘apOMAaTHYECKYIO CBS3b”).

[1l. B 3aBuCHMOCTM OT HaJIW4YUs XapaKTEPHOW TIPYNIUPOBKU
aToMOB ((pyHKIHMOHAJBLHOW TPyNNbl) OPraHUYCCKHUE COCIUHCHUS
NoApa3ACsItoTCs Ha Kiacchl (Tabiuna 1). dyHKIMoHaapHas rpynmrma -
3TO, KaK MpaBujio, HanOoJiee U3MEHsIeMasl 4acTh MOJIEKYJIbI, KOTOopas
00yCIaBIMBAET 0COOEHHOCTH XMMUYECKOTO MOBEICHHUS IAaHHOTO KJjlac-
ca COeIMHEHUM.

PopoHayanbHBIM KJIACCOM SIBJIIFOTCSI YIJI€BOJOPOABI - COETUHE-
HUS, COCTOSIIIIME U3 aTOMOB yrjepoja ¥ Bojopoja. Bce ocraibHbie
KJIACChI pACCMATPUBAIOTCS KaK MPOU3BOIHBIE YTIIEBOIOPOIOB.

ATOMBI BOAOPO/Ia B MOJIEKYJIE YIJIEBOJIOPOJa MOTYT 3aMENIaThCsl
Ha (DPYHKIIMOHAJIbHBIE TPYIIBI U OOPA30BBIBATH COCIWHEHUS APYTHX
kjaccoB. OcTaTok yriieBoiopoja (6e3 oJHoro aroma BoJ0poa) Ha3bl-
BaeTCs yIJIeBOJAOPOAHBIM PAMKAJIOM U 0003HayaeTcsi OykBoil R (cM.
npuwioxkeHne TaOm. 1). YriaeBogopoaHBI paauKal, COCAHHSSACH C
(GyHKIMOHATIBHOW TPYMION, 00pa3yeT COeIuHEHHEe, OTHOCSIIeeCS K
TOMY WUJIU UTHOMY KJIACCy COEIMHEHHUM.

Opranuyeckue BEIIeCTBa, COACPIKAIIUE HECKOJIBKO OJMHAKOBBIX
(GYHKIMOHAIBHBIX TPYMH, OTHOCATCS K MOJUPYHKIMOHAIBHBIM CO-
eIMHEHUSIM, HallpUMep, MHOTOATOMHBIN CIIUPT — TIUIIEPHH:

(IjHZ_(I:H_CTHZ
OH OH OH

CoenuHeHust ¢ pa3inUMYHBIMA (DYHKIIMOHAIBHBIMU TpyNIamMu
Ha3bIBAIOT TIeTEePOPYHKIUHUOHAIBHBIMUA WIUM COCIUHEHUSIMHU CO
CMELIaHHBIMU (DYHKIUSMH.

ITpumepsr:
HO—-CH,—COOH NH,—CH,—COOH
KJIACC OKCUKHUCIIOT KJIACC aMUHOKHCIIOT
OKCHYKCYCHas KUCJIOTA AMHUHOYKCYCHas KHCJIOTa

(rmukosieBast) (TIMLMH)
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Tab6muma 1

Kunaccol opranuyeckux coeiuHeHu

OyHKIIMOHATbHAS Hasparue Kiacca O6mas dpopmyna
rpyImmna KJ1acca
—Hal (-=F,—Cl,-Br, -) ["aJIoreHIpPOM3BOIHBIC R—Hal
raJyioreH
—OH
THAPOKCHJIbHAS Crnuptsl, PeHOIIBI R—-OH
/O
. Anpaeruael R-C
C=0 H
/
R—C— R
KapOOHWIbHAS KeToHs | |
O
A A
NOH KapOoHOBbIE KHCIIOTBI R_C\OH
KapOOKCHUIIbHAs
~NH, AMMHBI R—NH,
aMHUHOTPYTITa
~NO, Hutpocoenunenus R—-NO,
HUTPOTPYIIIA
—C=N Hutpumnbr R—C=N
HUTPUJIbHAS TPYIINa
—SO;H
cyabdorpymmna Cynb(pOKUCIOTEI R—-SO;H

IIpencraBuTenn 3THUX KIJIACCOB HWIPAIOT BAXKHEWIIYHO POJIb B
OMOJIOTMYECKUX IPOolIecCax.
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B kaxaoMm kiacce OpraHMYeCKHX COCIMHEHUN CYIIECTBYIOT
roMoJIOTH4YecKue psaabl. [ OMOJIOrMuecKul psa - 3TO psiA COSAUHE-
HUM, CXOJHBIX MO CTPOCHUIO M CBOMCTBaM, B KOTOPOM OTIEIbHbBIC
YIEHBI psiia OTIWYarTca konudectBoM rpynn —CH,—. UneHsl Tako-

r'0 psiJia Ha3bIBAIOTCS “TOMOJIOTaMH .
[IpuMepbl TOMOIOTUYECKUX PSAJIOB:

CH,;, CH3—CHj, CH3—CH,—CHs, ...

CH,=CH;, CH,=CH-CH3, CH,=CH-CH,—CHys, ...

CH30H , CH3;—CH,;OH , CH;—CH,—CH,;0H, ...

0 0
/
CH,=CH-CH,-C%

_
CH,=CH-C”
N

\H,

HCOOH, CH;—COOH , CH;—CH,—COOH,, ...

npeJiesIbHbIE  yTIIe-
BOJIOpOAbI  (ayKa-
HBI);

HETpeACIbHbIE YT-
JE€BOOPOJbI  (a-
KCHBI);

MpCaACIbHbLIC OJHO-
ATOMHBIC CITMPTHI;

HCIIPCACIbHbIC
AJIBACTHUDBI,

npesieIbHbIE OJTHO-
OCHOBHBIE  KapO0o-
HOBBIE KHCIIOTHI.

Hanbomnee BakHbIE MPEACTABUTEIN TOMOJIOTUUECKUX PSAJOB U
UX HOMEHKJIaTypa NpUBE/ICHbI B TpUIoKeHuu (Tadm. 2,3).

BOHpOCI)I AJIA CAMOKOHTPOJIA

1. Yrto sBisIeTCS TPEAMETOM U3YUCHUST OPTaHNYECKON XUMUH?
2. Kakoe OMoJIOTHYeCKOEe 3HAUYCHHE MMEIOT OpPraHMYeCKHE Be-

niecTBa B nmpuponae?

3. OnuiuTe NPUMCHCHHUC OPraHUYCCKHUX COCI[I/IHeHI/Iﬁ B CCJIb-

CKOM XO3SMCTBC U B IMPOMBIIIJICHHOCTH.

4. Tlo xakuM TIpU3HAKaM KJIACCUDUITUPYIOTCS OpPraHUYeCcKue
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COCJIMHEHUS ]

5. Kakue rpynmbel aTOMOB Ha3bIBalOTCA (DYHKIIMOHATBHBIMU
rpynnamu?

6. [IpuBenuTe npuMepbl OCHOBHBIX KJIaCCOB OPTaHUYECKUX CO-
COIUHECHUN.

7. Kakoe siBjieHME B OPraHMYE€CKOW XHMMHHU Ha3bIBACTCS «U30-
Mepuen»?

8. Kakue BuIbI ©I30MEPUU XapaKTEPHBI JIJI1 OPTaHUUECKUX CO-
eIUHEHUI?

9. Kakoii psii B OpraHu4ecKoil XUMUU HA3bIBAETCSI «TOMOJIOTH-
YECKUM»?

10. YeM oTM4aroTCsi FOMOJIOTH OT U30MEPOB?

11. IlpuBeauTe TOMOJIOTUYECKUE PSIABI IPEACTBHBIX YTIIEBOI0-
POJOB U HEMPEIEIbHBIX CITUPTOB.

12. Ilepeuncnute OCHOBHBIE MOJOKEHUS TEOPUU XUMHUYECKOTO
ctpoenusi A.M. bytieposa.

13. OnuiuTe TUTIBI CBSI3€H B OPTaHUYECKUX COCTMHEHUSX.

14. HazoBuTte TUIBI OPraHUYECKUX PEAKIUi, MPUBEAUTE PHU-
MEpHI.

15. OnummuTe TpOCTPAHCTBEHHOE CTPOCHUE OPraHUYECKUX MO-
JIEKYJI.
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Paznaes |1

KJACCHI OPTAHUYECKUX COEIUMHEHUM

[IporpamMa Kypca OpraHMyYecKod XHMHUU BKJIIOYAET B ceOs
U3y4YE€HUE CIEAYIOIMNX KIIACCOB OPraHUYECKUX COCIUHEHUM:

1. Yrnesogopomsl.

Monogynkuuonanvuvie coeOuHeHuA:

2. CniupThl, PEeHOIIBI.

3. Anbpaeruabl 1 KETOHBI.

4. KapOOHOBBIE KHCIIOTHI.

5. Cnoxabie 23GUPBI (KUPHI).
6. AMUHBI.

7. AMUJBL.

Coeounenusn co cmeutannvblMu yHKUuUAMU:
8. OKCHUKHUCIIOTHI.

9. OKCOKHMCIOTHI (aIbJETH/I0- U KETOKUCIIOTHI).

10. AnpaeruioCIupThl, KETOHOCTIUPTHI (YTJICBOIBI).

11. AMMHOKHUCIOTBI, OCIIKH.

12. TeTeponukiInyecKue COCTMHEHUS, HyKJIENHOBBIE KHUCIOTHI.

Ilnan uzyuenusn Knaccoe op2anuuecKux cOeOUHEeHU '

1. Onpenenenue Kiacca v €ro Kiaccupukarusi.

2. @opmyna roMOJOrHYecKoro psaa. OCHOBHBIE MPEICTABUTE-
JU TaHHOTO Kjacca (CTpyKTypHble ¢opMmysibl U Ha3BaHus). M3ome-
pusi. Homenkiarypa.

3. HaxoxaeHue B Ipupoe, CIiocOObl MOJTyYSHHUS.
4. dusndeckKue CBOMCTBA.
5. XuMnuueckue CBOMCTBA.

6. Ilpumenenre u OWOJOTHYECKas POJb COCAMHEHUN JTaHHOTO
KJ1acca.
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YIJEBOJIOPO/IbI

Yri1eBoaopoabl — 3TO OPraHUYECKHUE COCTUHEHUS, COCTOAIINE
M3 aTOMOB Yrjiepojia U BOJAOPOJAA, CB3aHHBIX KOBAJIECHTHON CBA3bIO.
YTeBoaOpOabl SBJISIOTCS OCHOBOM BCEX OPraHUYECKUX COEIUHE-
HUM, B TOM YMCJI€ BaXHEHUIIINX MPUPOJIHBIX BEIIECTB — KHUPOB, O€JI-
KOB M YTJIEBOJIOB.

ITo cTpoeHMIO YTIIEPOAHOrO CKEJIETa YIJIECBOAOPOAbLI AECIATCA
Ha alUKJIMYECKHE M LMKIMYECKHUE; MO THUITY CBS3€H — Ha IpEeib-
HbI€, HETIPEACIbHBIC U apOMAaTUYECKUE.

Kiaccudukamuio yrieBogopoa0B MOKHO IPEACTABUTH B BHUJC
CJIEIYIOILIEN CXEMBIL:

YTi1eBo10poabl
AnMKInuecKne [Mukauaeckue

(aJ‘m/cpaTI/Itimfne) / \

IIpenenbubie | ApoMaTHYECKHE

I1 JIbHBI
I() cae )e Henpenenpubie (IIMKJIOAIKAHBI) (apeHs)
aJIKaHBbl / \
Y
AJIKEHBI AJIKa/IHEHbI Hemnpenenpabie
(3TUIICHOBEIE) (aeHoBbIe) (IIMKJIOAJIKEHBI )
AJKAHEI
(alleTHIICHOBEIE)

Kaxxap1ii BuI yriaeBoIOpOAOB 00pa3yeT TOMOJOTHYCCKHI P/,
KOTOPBIM UMEET CBOIO 00ITYI0 (hOopMYyJTy.

AJaxkaHbl (IpeebHbIE YIJIE€BOI0POIbI)

AJIKaHbI — YTJIEBOJIOPOJBI, B MOJIEKYJaX KOTOPBIX aTOMBI yrI-
Jepojia CBsI3aHbl MEXAY COOOM G-CBSI3bIO, & OCTAJIbHBIE X BaJCHT-
HOCTHU IIPEJEIBbHO HACBIIIEHBI aToMamMu Bojopona. Orcroga apyroe
Ha3BaHUE AJKAHOB — IPEJEIbHBIEC YIIIEBOAOPOIbI. ATOMBI yTIIepoaa
B aJIKAHAX HAXOAATCS B COCTOSTHUM Sp3-FI/I6pI/II[I/I3a]_II/II/I.
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Cmpoenue, uzomepus, HomeHK1IaMypa

dopmyna romoJsiorudeckoro psjga aiakaHoB ChHon.o. T'omoso-
TUYECKUN PAJI HAUMHAECTCS C METAHA, a KAXKIbIM IOCIEAYIOIUNA TO-
MOJIOT OTJIMYAETCS OT MpeabIayero Ha rpymnmy —CHy—.

JIns Ha3BaHMS AJIKAHOB UCIIOJIb3YETCH:

1) TpuBHanbHas (MCTOPUYECKas) HOMCHKIIATYPA,

2) MeXIyHapoaHas (CHCTEMaTHYecKas) HOMEHKIATypa B COOT-
BeTcTBUU ¢ npaBwiamu MIOITAK (komuccuu mo HOMEHKJIAType Op-
FAaHUYECKUX COCIMHEHUN Npu MEXIyHapoaHoMm (Coro3e 4uCTOW M
MPUKIIAJTHON XUMUK).

Ha3BaHns mepBBIX YETHIPEX WIECHOB TOMOJIOTMYECKOTrO psAaa
UCTOPUYECKH CIOXKUIMCh. HaunHasg ¢ maToro, roMoJIOTH Ha3bIBAKOT-
Csl B COOTBETCTBUU C IPEYECKUMHU YUCIUTEIbHBIMU (HAIIpUMeEp, TEH-
Ta — MSTh, T€KCA — IIECTh, T€NTa — CEMb U T.A.) C NMpUOABICHUEM
OKOHYaHMS “aH’.

Tabmnura 2

I'omoJioru merana

ChHonso AJIKaHBI
CH, METaH
CH;—CHj; STaH
CH;—CH,—CHj; MpoIaH
CH;—CH,—CH,—CHj; OyTaH
CH;—CH,—CH,—CH,—CHj, IIEHTaH
CH;—CH,—CH,—CH,—CH,—CHj reKcad
CH;—CH,—CH,—CH,—CH,—CH,—CH; renTad
CH;—CH,—CH,—CH,—CH,—CH,—CH,—CH3; OKTaH
CH;—CH,—CH,—CH,—CH,—CH,—CH,—CH,—CH; HOHaH
CH;—CH,—CH,-CH,—CH,—CH,—CH,—CH,—CH,—CH3| nekan
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Haunnas ¢ Oyrana, B psay ajdkaHOB HAOJIOAACTCS uzomepus
yenepoonot yenu (CTPYKTYpHas M30MEPHUsI WM U30MEPHUS YTIIepOI-
Horo ckenera). Tak, nys Oyrana (C4Hyg) XapakTepHo aBa n3omepa:

CH3;—CH,—CH,—CHj3 CH3—$H—CH3
H-OyTaH CH,
n300yTaH

C yBelIMYEeHHEM YKCIIa aTOMOB YTJIEPO/Ia YUCIO U30MEPOB pac-
ter. [lima menrana — 3 u3omMepa, IS T€KCaHa — 5 U30MEPOB U T.[I.
Kpome TOro, B Ha3zBaHUSAX aJIKAHOB MCIIOJB3YIOTCS HA3BAHUS YIJie-
BOJAOPOJHBIX PAAUKAIOB — AJIKUJIOB, OCTATKOB MOJEKYJI YIJIEBOJO-
poaoB 0e3 ogHoro aroma Bogopoaa: CHs — metmin; CH;—CH, — aTui;
CH3;—CH,—CH; — ipomnwi, CH3_(FH_CH3 — U3O0IPONUIT U T.[.

HasBanus Apyrux BaKHEHIIMX paJMKalIOB INPEACTABICHBI B
npuaokeHuu (taou. 1).

Hpunuunot mexcoynapoonoii nomeuxknamypot HIOIIAK

1. 3a OCHOBY JaHHOTO COCTUHEHMs OCpyT Ha3BaHUE YIIIEBOJIO-
poOJia, COOTBETCTBYIOIIETO YHCIY aTOMOB YIJIEpOJia TJIABHOW IICTIH.
['maBHOI TIETIBIO YTIIEBOJAOPOJA CUWTAIOT: a) CaMyI0 JJIMHHYIO U 0)
CaMyto CIOXHYIO, T.€. AIMCIOIIYI0 HAOOJIBIIEEe YUCIIO Pa3BETRICHH.

2. HymepyroT aTombl yriepoja TJIaBHOW II€NH, HAYWHAs ¢ TOTO
KOHII, TJIe OJIMKE pa3BeTBIICHUE (PaIUKAN).

3. Ha3piBast coeiuMHEHME, BHAYalle IEPECUYUCISIOT PaJIHKabl,
cTosIIe B OOKOBOM IIeTH, YKa3biBas MU(PHI aTOMOB YIJIEpO/Ia Ti1aB-
HOM LIENH, IPU KOTOPBIX CTOAT JAaHHBIE paguKanbl. OJJMHAKOBbIE pa-
JTUKaIbl 0003HAYAOT YMHOXKAIOIIUM TpedukcoM — au (1Ba), TpH
(Tpm), TeTpa (deThipe), meHTa (MATH) U T.11. B KOHIIE CTaBAT Ha3BaHUE
aJlkaHa, COOTBETCTBYIOIIECE YMCITY aTOMOB YIJIepOJia TJIABHOM IICTIH.
Hampuwmep:

Hs
CH;— (Ij — (le — CH,- CH;4
CH;CH,—CH;

2, 2-MTAMETUII-3-TUIIIEHTaH
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Haxootcoenue 6 npupode. 1 1aBHBIMU TTPUPOJHBIMU UCTOYHH-
KaMH aJKaHOB SBJISIOTCS HE(Th, IPUPOTHBIN Ta3 U KAMEHHBIN yTOJIb.
B nedtu conepxkutcs ot 30 10 90 % yriaeBoaopoioB, B IPUPOJIHOM
raze — 10 98 % HUBMIKUX TOMOJIOTOB M B MEPBYK OYEpPEab METaHA.
Bricmme romosioru ¢ ynucinom atomoB yriiepoaa ot 20 mo 30 BXxoasT
B COCTaB BOCKOBBIX 000JIOUEK CEMSH U JIUCTHEB, a TAKXKE IMUESITUHOIO
BOCKA.

Cnocoowvl nonyuenus

1. B3aumopeicTBUE METAIMYECKOr0 HATpUsl C Tajlor€HOIPOM3-
BOoHBIMU (cHHTe3 Bropua):

CH3C| +2Na + CICH3 —> CH3—CH3 + 2NaCl
XJIOPUCTBIN ATaH

METHJI
2. BoccTanoBieHre HENPEaeIbHbIX YIJIEBOIOPOIOB!
CHzZCHz +H, > CH3—CH3
ATEH 3TaH
B npOMBIIIIIEHHOCTH B 3TOM PEAKIIMKU UCTIOJIB3YIOTCS B Kayue-
CTBe Karaiau3aTtopoB Metasubl (Pt, Ni, Pd).

3. CrutaBiieHue coJieii OTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT CO
nieso9aMu (JIadopaTopHbIid cnocod):

CH5;-COONa + NaOH —» CH4T + Na,COs
alcTaTr HaTpuAa

Du3uueckue ceovicmea

Husmme romosioru ankaHoB — ra3bl 0e3 3amaxa, HayuHast ¢ Cs —
KUJIKOCTH € 3armaxoMm OeH3uHa, ¢ Cig — TBEpbIC BeliecTBa. AJKaHbI
HEPaCTBOPUMBI B BOJIE, JIETY€ BOJIBI.

Xumuueckue ceoiicmea

HpCI[CJILHI)IC YIIICBOAOPOALI IIPH OOBITHBIX YCIOBHUAX XUMHNYC-
CKHN MaJIO aKTHUBHBI, UTO 00BsICHAETCSA IMPOYHOCTBLIO O-CBsI3eH MCIKIY
aToMaMu Yyriiepozaa. I[J'IH AJIKAHOB XapaKTCPHbI pPp€aKIMHU 3aMcEIIC-
HHUSI aTOMOB BOJOPOAA.
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1. BzaumojeiicTBue ¢ rajjoreHamu (HarpuMep, peakuus Xaopu-

posanus). BT

CH, + C|2 - CH3C| + HCI
MeTaH XJIOpMETaH
Peakiys mpouCcXOauT MO paiuKaIbHOMY MEXaHU3MY C y4acTH-
€M pPaJUKAJIOB XJOpa, KOTOpPbIE 00pa3yroTCs HAa CBETY, /10 MOJHOTO
3aMEelIeHUs] aTOMOB BOAoOpoJia. B pe3ynbrare 00pa3yroTcs cieayto-
mme npoxyktel: CH,Cl, — xmopucteiii metunen, CHCl; — xjopo-
dopm, CCl,y — 9eTBIpEXXTOPUCTHIH YIIICPO/I.
2. BzauMopaeiicTBHEe ¢ a30THOM KHCJIOTON (peakuyus numpoea-
Hus no Konoeanoey).

NO,
|
CHg—(le—CHg—CHg + HO-NO; — CHg—(lj—CHQ—CHg + Hzo
CHj; CH;
2-MeTunoyTaH 2-HUTPO-2-MEeTHIIOyTaH

|
AKTHBHOCTh YMEHBIIIACTCA B PAY: —(;,H >—CHy— > —CHs.

AHaJIOTUYHO TPOMCXOIUT Peakuus CyJb(pupoBaHUS IO JCH-
CTBHEM CEPHOI KHUCIOTBI.
3. OKHcJIeHHue YIJIeBOIOPO/IOB;
a) peaxiusi TOPECHHUS:

CH; + O, > CO, + H,O

0) OKHCIICHHE BHICIINX AJIKAHOB:
[O]
CH3—(CH2)16—CH3 —> CH3-(CH2)16—COOH + H,O
OKTaJIcKaH OKTaJIeKaHOBas
(cTeapuHOBas) KUCJIOTA

Basicneniuue npedcmaeumeﬂu U ux npumenenue

Metan (00JIOTHBIN Ta3) — OCHOBHOM KOMITIOHEHT MPUPOIHOTO
ra3a, MPUMEHSETCS KaK TOIUIMBO B TEXHUKE U OBITY, KaK ChIPhE B
XUMHAYECKON MTPOMBIIIEHHOCTH.

OTaH COJIEPKUTCSA B MPUPOJHOM Ta3e, MPUMEHSETCS B MPOU3-
BOJICTBE TAJIOT€HONPOU3BOAHBIX U JIP. COCINHEHUN.

CMmecu nponaHa ¥ OyTaHa MCIOJIB3YIOTCSl B KaU€CTBE TOIJIMBA
Y CBIPBS IS TTOJYyYEHUS CIIUPTOB, ANbIAETUIAO0B, KHUCIOT H JIp.
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Kpekuarom HedTH mMoiaydaroT pa3addHbIe BHIBI TOILIMBA HA OC-
HOBe yriieBoaopoaoB: 6en3uH (Ce—Cyg), kepocuH (C7—Cyy), AM3EIBLHOE
tormuBo (Cq3—Cyg), cMa3ounbie Macia (Cye—Csg), a TaKiKe PEaKTHBHOE
TOILJIMBO.

Briciue yriaeBogopoapl MPUMEHSIOTCS B IPOU3BOICTBE BBICIIINX
YKUPHBIX KUCJIOT U MBLIA.

AJIKeHbI (3THJIEHOBBIE YTJIEBOA0OPO/bI)

AJIKeHBbI OTHOCSITCS K HCIIPCACIBbHBIM YIJICBOOOPOAaM, KOTO-
PbIC KPOMC O-CBsI3eH coacCpiKar T-CBA3U. AToM yrjiepoa B aJIKCHaAX
2
HaXOAUTCA B COCTOSTHHH SP -FI/I6pI/I,Z[I/IBaI_[I/IH.

Cmpoenue, uzomepus, HOMEeHK1IAMypa

O6m1as popmysia romosorudeckoro psaa ankeHo C,Hoy,.
[TepBbie TOMOIOTM AJIKEHOB:

CH,=CH; ATUJIEH (PTEH)
CH,=CH—CHj3; nponuieH (IIporeH)
CH,~CH-CH,CH;  6yren-1 )
CH;-CH=CH-CH;3; Oyrten-2 > H30MEpBI
CHfﬁZ—CHg 2-MeTHIponeH-1 )

CH;

B psity 3THIICHOBBIX yII€BOJOPOI0B HAOIMIOAACTCS TPH BUJIA U30-
MEpHH:

1) uzomepus yenepoonoti yenu (0yreH-1 u 2-MeTrIIIponeH-1)

2) uzomepust nonodicenus: 08otHou cesa3u (0yreH-1 u OyreH-2)

3) eeomempuueckas yuc-, mpaHc-uzomepusi.

R H H. ,CHs
/= De-<
H3C CH3 H3C H

1c-0yTeH-2 TpaHC-OyTeH-2

B cootBercTBUM ¢ MexmyHapogHo HoMeHknarypou MIOITAK B
HA3BAHWH TJIABHOU LTI aJIKEHA OKOHYAHUE «-aH» Y COOTBETCTBYIOILIETO
NpeAebHOr0 YIIeBOAOPO/Ia (aKaHa) MEHSIETCS Ha «EHY.
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Hymeparust 1ienu HauyMHAeTCsl ¢ TOro KOHIA, K KOTOPOMY OJIIKE
JIBOMHAA CBsi3b. Harmpumep:

CH2: Cl: — Cl:H — Cl:H— CH3
CH3C|H2 CHB

CHs;
2, 4-mumeTuiT-3-3TUiIneHTeH-1

Haxooscoenue ¢ npupode. ITUIICH U HU3IIUE TOMOJIOTH aJIKe-
HOB B HEOOJBIIOM KOJUYECTBE COJEpPKATCS B MPUPOIHOM raze u
HeTH.

Cnocoowvt nonyyenus

1. Y3 npupoaHOTo ChIphs: KPEKUHT ¥ TUPPOIU3 HePTH, U3
KOKCOBBIX I'a30B.
2. JleiicTBHE 1IEI0YCH HA MOHOTAJIOTCHOIPOU3BOTHBIC aJTKa-

HOB:
CH3—CH2—C| + NaOH — CH,=CH, + NaCl
XJIOP3TaH  (CIUPTOBOHU OTEH

pacTBop)
3. JleiicTBre MeTalIoB (MM, ITMHKA, PTYTH) Ha JTUTaJIOTCHO-

IIPOU3BOJHBIC AJIKAHOB.

QHZ_([:H_CH:% + Zn — CH,=CH-CH; + ZnBr,
Br Br IIPOTIEH
1,2-nuGpomnpornan

4.0TIIerIeHre MOJICKYJI BOJIBI OT CIIMPTOB B IMPHUCYTCTBUU BO-
JOOTHHMAIOIIUX CPEACTB (peakius JeruapaTalun).

t°, HySO4
CH;-CH,-OH — CH,=CH, + H,0

9TAHOJI 3TCH

Du3uueckue ceolicmea

AHaAJIOTUYHO aJKaHaM IEPBbIE TOMOJIOTH aJTKEHOB — Ia3bl,
HaunHas ¢ Cs - Kkuakoctu, ¢ Cig — TBEpABIE BENIECTBA, HE pACTBOPSI-
I0TCSI B BOJIE, JIETYE BO/JIBI.
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Xumuueckue ceoiicmea

AJIKEHBI XUMAYECKU aKTUBHBI, T.K. COAEPKAT HEMMPOYHBIE TT-

CBsI3U. /{7151 HUX XapaKTepHbl peaKuu MPUCOeINHEHNs1, IPOUCXO0-
JSIKE B pe3yJIbTaTe pa3pbiBa T-CBSI3H.

1. Peakuusi npucoeIMHEHM S

a) NPUCOEIMHEHUE BOIOPOAA (peaKkyus 2udpupoeanus i BOC-
CTaHOBJICHUS ).

CHZZCHZ +H, > CH3—CH3
ATEH ATaH

0) MpUCOEAMHEHUE TATIOTCHOB (HAIIPUMED, PeaKuus opomuposa-
HUA).

CH,=CH, + Br, -»> CH,Br—CH,Br
ATEH 1,2-nuOpomMdTan

Peaknmst OpomMupoOBaHHMS MOJ JEHUCTBHEM OpPOMHOW BOJIBI
(pacTBOpa MoJEKyJsAspHOrO Opoma Br, B BojE) sBJISIETCS KaueCTBEH-
HOW peakiye Ha HempeaenbHOCThb. [Ipu mobaBieHWH K alKeHaM
OpOMHOM BOABI OHA 00ECIIBEYNBACTCS,

B) MNPUCOCIMHEHHE TaJOT€HOBOJOPOJIOB  OCYHIECTBISCTCA MO
npasuny B.B. MapkoBHHKOBA, T.€. aTOM BOJOPO/1a ITPUCOCIUHICTCA
K 0Oojiee THAPOTCHU3UPOBAHHOMY aTOMy Yrjiepojia, a oOcTajabHas
4acTb — K MEHEE TUIPOT€HU3UPOBaHHOMY. TaK, B MOJIEKyJIE€ MPONEHA
MOJT BJIMSIHUEM METUJIBHOM TPYNIbI TPOUCXOAUT MOJISIPU3ALUS
IBOMHON cBs3M (MHAYKTUBHBIA 3B (DEKT), TOATOMY aHUOH MPUCOCIH-
HAIOIIErOCS peareHTa ¢ MOJSPHOM CBS3bI0 HAMPABIISECTCA K MOJOKHU-
TEJIbHO 3apsDKEHHOMY aToMy yrjepoja, T.e. 0ojiee THIPOreHU3UpO-
BAHHOMY, a KaTHOH BOJOPOJa — K OTPUIATEIBHO 3apSIKCHHOMY aTo-
My yriaepona. Hanpumep, peakyusa cuopoxnopuposanus:

ST ¥ & §
CH;—CH=CH, + H->Cl| — CH3;—CHCI-CHj

MpOTICH 2-XJI0pIIpoTnaH

OTO paBWIO IEUCTBYET U B Ciydae ajJKUHOB. B cooTBeTCTBUM
¢ nmpaBuwioM B.B. MapkoBHHKOBa IPOUCXOIAT PEAKLIMU ITPUCOEIM-
HEHUS IPYyTHX COeIuHEeHMH, comepxaniux Bogopoa (H-OH, R—OH,
R-COOH).
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[IpaBuino MapkoBHUKOBaA COOJIIOJIA€TCS TOJILKO MPU TEeTEPOTH-
TAUYECKOM MEXaHW3ME MPUCOEAUHEHUS rallOr€HOBOJOPOJIOB K ajKe-
HaMm. Ecnu mpucoenuHeHue MPOUCXOAUT MO paJuKaIbHOMY MeXa-
HU3MY (HampuMmep, B MIPUCYTCTBUU MEPEKUCEH ), TOPSATOK MPUCOECIH-
HEHUS 00paTHBINM;

I') IPUCOCIUHEHNE BOIBI (peakyusn zuopamauyuu).

CH,=CH,; + HOH — CH3—CH,—OH
ITEH ATaHOJ

C noMouIpI0 3TOW pEeaKIMi MOKHO MOJTYYUTh CUHTETUYECKUM
STUJIOBBIN CITUPT.
2. OkucJieHHe pacTBOpPoM nepManranata kajius (mo E.E. Ba-

rHepYy):
[O]+HOH

CHZZCHQ e CH2 - (FHZ
KMnO, |
ATUJICH OH OH
STHUIJICHTJINKOJIb

Peakuusi conpoBOXKIaeTCsl NUCUE3HOBEHUEM MAJIMHOBOM OKpac-
KU ¥ TIO3BOJISIET OOHAPYKUTh JBOWHYIO (MJIM TPOMHYIO) CBSI3b B HE-
MpeJeIbHBIX COSTUHCHUSX.
3. Moumepusanus, T.€. COCIUHEHNE OOJBIIIOTO YUCIA MOJICKYJ
(MOHOMEPOB) B OJIHY CJIOKHYIO MOJIEKYJy (MOJMMEp) 3a CUET pas-
pbIBa T-CBS3EHU:

t°p
n CH,=CH, E’ _GCHZ_CHZa_n
ITUIJICH P ITIOJINDOTHUIICH

Peaxkius nmporekaet npu Temreparype 200 — 400°C, nanenusn 10
2000 atm. Crenenp moaumepu3anuu N = 1500 — 2000.

OO1muii BUJ peakiuy NOJMMEpU3aluu AJis JIFOOBIX HEMpeaelib-
HBIX COCITMHEHUH.

t°C,p
n CH=CH-R H)’ _6 CHz—CHa_n
AJIKCH |R

HOJIMMEp aJIKeHa
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Baosicneiiuuue npedcmaeumeflu U ux npumenenue

OTWIEH — MPUMEHSAETCA JJISl MOJYUYCHUSI CUHTETUYECKOTO 3TH-
JIOBOTO CIUPTA, CHHTETHYECKOTO KaydyKa, TaJOr€HOMPOW3BOIHBIX,
NOJIMATUIIEHA (TUIEHOYHBIM YIIaKOBOYHBIM M YKPBIBHOM MaTepual).
Kpome Toro, atTuieH npuMeHseTcs g YCKOPEHHST CO3PEBAaHUS TII0-
JIOB ¥ OBOIIEH, T.K. CHOCOOCTBYET aKTUBAIMU (PEPMEHTOB.

[IponuyieH UCIONBb3YETCA ISl CUHTE3a U30IPOIMIOBOTO CIUP-
Ta, alleTOHA, MOJIMIPONUIICHA U JPYTUX TPOAYKTOB.

ByTuiieH Ciy>KUT ChIpheM JJIsl TPOU3BOACTBA OyTajueHa, CUH-
TETUYECKOTO KaydyKa U APYTUX NOJIUMEPOB.

AJIKHHBI (alleTHJICHOBbIE YTIJIEBOAOPO/bI)

AJIKHHAMM Ha3bIBalOTCA YTJIEBOAOPOJIbI, MOJIEKYJIbI KOTOPBIX
COZIepKaT TPOMHYIO CBsI3b. ALICTAJIEH — MEPBBIM MPEACTABUTEND AJl-
KWHOB. TpoWHas CBs3b MPEJACTABIICT COYCTAHUE OJHOW G-CBSI3U U
JIBYX T-CBSI3€H. DJIEKTPOHBI aTOMa YTJIEPOJia B aJJKUHAX HAXOIATCS B
COCTOSIHUU SP-TUOPHUIM3ALINH.

Cmpoenue, uzomepus, HOMEHKIAMypa

["'oMonorudeckuid pajl amkUHOB uMeeT o011y hopmyiny CpHop ..
ITepBbie TOMOJIOTM aJIKUHOB:

HC=CH aleTUJICH (3THH)
HC=C-CHj; METHJIALIETUIIEH (ITPOTIVH)

HC=C-CH,—CH3; »tunaneruicH (0yTuH-1)
HU30MEPBI
H;C—-C=C—-CHj; auMeTIIaneTuiieH (OyTuH-2)

VY ankuHOB HAOJMIOAACTCA JIBa BUJIa H30MEPHH:
1) uzomepus yenepoonozo cxenema,
2) uzomepust NOJONCEeHUsE MPOUHOU CEA3U.
B cootBerctBuu ¢ HomeHnknatypoii MIOITAK okoHuanue «-an»
B Ha3BaHUHU AJIKAHA, COOTBETCTBYIOIIETO TJIABHOM 1I€TH, MEHSIETCS Ha
«-un». Hanpuwmep:
CHg—CEC—(EH—CHg
CHj
A-METUIITICHTUH-2
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Haxoscoenue ¢ npupoode. AKuHbI B IPUPOJE HE BCTPEUAIOT-
Csl, X MOJIy4arOT CHHTETUYECKUM ITyTEM.

Cnocoowt nonyuenus

1. JleficTBUE€ COUPTOBBIX PACTBOPOB IIEJIOYEH HA JUTaJIOTCHO-
IIPOM3BOIHBIC (0OILIMIE METOX MOJIyYeHHST AJIKHHOB):

CH,CI-CHCI-CH;3;+ 2 KOH —» HC=C-CHj; + 2KCI + 2H,0
1,2-muxJIOpOponad  CHOHUPT. p-p  HPOIHH

2. B3aumojeicTBre KapOouaa Kajablus ¢ BOJOM:

CaC, + 2H,0 — HC=CH 1 + Ca(OH),

Kapoua aleTHJICH
KaJIbIIUs

KapOuaHblii METOA MCHOJIB3YETCS JIJIsl MOJTYUYEeHUS] alleTUIICHA,
BKHEUIIIETO U3 AJIKWHOB.

3. TCpMI/I‘ICCKoe Pa3JI0KCHUE YTJIICBOIOPOIOB.
0

2CH, > HC=CH + 3H,

MCETAH STHUH
CH.-CH; 1> HC=CH + 2H,
9TAaH 9THUH

Du3uueckue ceolicmea

I'omosoru C,-C,4 — rassl, C5-Cqs — xxunkoctu, Cig 1 OOJIBIIIE —
TBEPbIC BEIIECCTBA, HEPACTBOPUMBIE B BOJIEC.

Xumuueckue ceoiicmea

JIJIsl aIKUHOB, Tak ke, KaK W IS aJIKCHOB, XapaKTepHbI peak-
MU TPUCOETMHEHNsI, KOTOPBIC MPOUCXOIAT B pe3yiabTaTe pa3phiBa
OJTHOM MJTM 00EUX TI-CBSI3EH.

1. Peakuuu npucoeIMHECHUA:
a) MPUCOCIUHECHKE BOJIOPOAA (peaKkuyus 2uopuposanus).

+ H
HC=CH + H, — H,C=CH, — H;C—CH,4
DTUH DTCH 9TAaH
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0) NpHCOEIUHEHHE TaJIOreHOB (HANpPUMEDP, peakuus opomupo-
8aHUA):

HC=CH + 2Br, — CHBr,—CHBr;
ATUH 1,1,2,2-TreTpabpomaTan

Peakuusi oOecuiBeunBaHus OpOMHOW BOJIbI SBJSIETCS Kaye-
CTBEHHOM pE€aKUUEH HA TPOUHYIO CBS3b;

B) NPUCOEIWHEHUE TAJIOr€HOBOJOPOAOB 1o mnpasuiy B.B.
MapKkoBHHKOBa (HATIPUMED, PEAKUUA 2UOPOXTIOPUPOBAHU):

+HCI
HC=C-CH; + HCIl —» CHZICCI—CHg —> CH3—CC|2—CH3
IPONUH 2-xynoprnponeH-1  2,2-puxyiopnpomnaH

r) mpucoeauHenne Boasl ( peaxkuus Kyueposa).

Hg2+ //O
HC=CH + H,0 - [CH2=(|3H] — H3C_C\H
STUH | OH
YKCYCHBIN
BUHWJIOBBIU aJbJICT U/

CIIAPT

DTa peakiysi UMEET BAXXHOE MPAKTUYECKOE 3HAYEHHE, T.K. 1a€T
BO3MOYKHOCTb IOJIYy4aTh U3 YKCYCHOTO AJIbJAECTUA CHHTETUYECKUI
ATWJIOBBIN CIIUPT U YKCYCHYIO KHUCIOTY.

OcTtaibHBIE TOMOJIOTH alleTUIICHA O JEWCTBUEM BOJIbI MpE-
BpAILIAIOTCS B KETOHBI.

CH=C-CH; + H,O0 —> [CH2:C_CH3] —> CHg—(lF/—CHg
MPOTIUH H O

nporneH-1-o01-2 alleToH
1) TPUCOEAUHEHHUE CITUPTOB:

HC=CH + R-OH — CH,=CH-O-R
TUH CIUPT HENpeaeIbHbIN
npoctoit 3up
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2. MMoaumepu3zauusi aJKMHOB. B 3aBUCUMOCTH OT YCJIOBUU
MOJKHO ITOJIYYUTh TUMEPBL, TPUMEPHI U MOJIUMEPHI:
a) JUMepu3aIus.

HC=CH + HC=CH —» CH,=CH-C=CH
arlCTHIICH BUHUJIAICTUIICH
0) TpuMepU3aIus: CH
©  HCZ cH
3HC=CH ——— |

AKTHB.YI'0JIb
allCTUIICH HCXx _CH
CH

OeH30IT
B) MOJUMEPHU3AIIHSL:
0

NHC=CH - €HC=CH ¥,
AlICTUJICH IIOJINAICTHUIICH
(KynpeH)

3. OKucjeHue TPOUCXOIUT B HECKOJBKO CTaauil ¢ oOpa3oBa-
HHAEM Pa3JIMYHBIX KHUCIOPOJACOAEpKAIUX coeauHeHur. KoHeuHbIM
MPOJAYKTOM OKHCJICHUS alleTUJICHA SIBISETCS JBYXOCHOBHas KapOo-
HOBAasl KUCJIOTA.

[O]+H,0
HC=CH '=—— HOOC-COOH —> CO, + H,0

MNO,
n1aBEJjieBad K-Ta
(Kauecmeennas peaxyus Ha HenpeoeibHOCHIb)

4. Peakumsi 3aMellleHMsI.

ITon BIMsAHWMEM TPOMHOW CBSA3U YCHJIMBAETCS ITOJBUYXKHOCTH
aTOMOB BOJIOPOJIa Yy yIJepoaa Mpu TPOUHOU CBSI3U, U OHU MOTYT 3a-
MeraTtbes Ha MeTaiuisl (Ag, Cu).

HC=CH + 2[Ag(NH3),]OH — AgC=CAg| + 2H,0 + 4NH;
arneTuJICH AlETUICHUT
cepeOpa

Basicneniuue npedcmaeumeﬂu U ux npumenenue

Haunbonee BaxxHbIM sBisieTcst aneTuaeH. OH UCHOb3yeTCs s
CBapK{ METAJJIOB, T.K. IPU €r0 TOPEHUU B KUCIOPOJIE TEMIepaTypa
nocturaer 2000-2800°C. Kpome Toro, aueTwieH MPUMEHSETCS s
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MPOU3BOJCTBA ITHUJIOBOIO CHUPTA, YKCYCHOM KHCJIOTBI, CHHTETHYE-
CKOI'0 KayyyKa, CUHTETHUYECKHUX BOJIOKOH, MJIACTMACC, PACTBOPHUTE-
JICU U T.J.

BuHMIAETUIEH MCHOJB3YETCS I MOIYYEHUSI TaJOTr€HOIPO-
W3BOJIHBIX, CIUPTOB, CHUHTETHUYECKOIO KaydyKa, KIE€EB W APYTUX
LIEHHBIX MPOJYKTOB.

AnkaaueHnl (JlHeHOBbBIE YII€BOAOPOIbI)

JIneHOBBIC YTIIEBOAOPOIBI COJECPKAT B MOJICKYJIC JIBE JIBOMHBIC
csi3u. O6mas hopmyna CnoHynoo.

Cmpoenue, uzomepus, HOMEHKIAMypa

Paznnuaror TPpHU B a JUCHOBBIX YIJICBOAOPOAOB:
1. I[I/ICHBI C KYMVYJIMPOBAHHBIMU CBA3JIMU, Y KOTOPBIX I[BOfIHBIG
CBA3U HAXOIATCA 'y OAHOI'O aToMa yrijepo/ia.

Hampumep:
CHZZC:CHZ CHZZCICH—CHg

nponaaueH-1,2 OyraaueHn-1,2

2. JIueHbl ¢ CONpsHKEHHBIMU CBA3SIMH, Y KOTOPHIX ABOMHBIC CBSI3U
MEXIY aTOMaMM yTJIEPOAa pa3feiieHbl OAHOU MPOCTON CBA3BIO.
Harmpumep:

CH,=CH-CH=CH,
Oyraauen-1,3
3. JlueHbl C M30JMPOBAHHBIMU CBS3SIMH, B MOJIEKYJIaX KOTOPBIX

JIBOWMHBIC CBSI3U pa3/IeNICHbI IByMsl U 00Jiee MPOCTHIMU CBS3SIMHU.
Harmpumep:

CHzZCH—CHz—CH:CHZ
nearaaued-1,4

[To nomenknarype MIOITAK Ha3BaHMsI THUEHOB CTPOSITCS IO
TOMY € MPUHIINAINY, YTO U Ha3BaHMS AJIKEHOB, HO MEPEJ] OKOHYAHHU-
eM “eH” CTaBUTCS MNpHUCTaBKa Ju (JBa), O3HAYAIOUIAS KOJIMYECTBO
JIBOWMHBIX CBsi3ei B MoJiekyie. [ludpamu yka3piBaeTCsi MECTO pacro-
JIOJKEHUS IBOMHBIX CBS3CH.

Haunbonbliiee npakTuuecKoe 3HaY€HWE UMEIOT IUEHBI C COMpsi-
KCHHBIMU IBOMHBIMU CBSI35SIMH, TAKUE KaK:
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CH,=CH-CH=CH, CH2=(|J—CH=CH2
Oyraauen-1,3 CH,
(AuBHHMI) 2-MeTun0yTaaueH-1,3
(n3o0mpeH)

Cnocoowl noyuenus

1. Cnocod C.B. JledeneBa — nosyueHue OytaaueHa-1,3 U3z sTuio-
BOT'O CIIMPTA B MPUCYTCTBUM KAaTaJIU3aTOPOB MPY HArPEBAHUU:

2CH3-CH,-OH — CH,=CH-CH=CH, + H, + 2H,0

2. JleruapupoBaHue H-OyTaHa:
CHs—CH,~CH,~CH; — ', CH,=CH-CH=CH, + 2H,
H-OyTaH KaTalu3atop  Gyrannen-1,3

Du3uueckue ceolicmea

byranuen-1,3 mpu 0OBIUHBIX YCIOBHUSX — ra3, U30MPEH — JIETKO
KUITAIIAsl KUAKOCTh, APYTUE€ TOMOJIOTH — KHAKOCTH, HE PaACTBOPH-
MBI€ B BOJI€, JIETYE BOJBI.

Xumuueckue ceoiicmea

OcCoOEHHOCTH B XMMHMUYECKOM TMOBeJeHue 1,3-7TueHOB 0ObsC-
HAIOTCA «3(PeKTOM comnpsizkeHusH» (Me30MepHbId 3P(DEKT), KOTO-
pBIN 3aKIIOYaeTCd B IMEpepaclpe/ieieHuH T-3JIEKTPOHOB, 00pa3yro-
KX JBOMHBIC CBS3H, IO CUCTEME G-CBsA3eH (puc. 9).

=
Ao
W
O

Puc. 9. Ilepexpvisanue opoumaneti (conpsicenue) 8 monexyie o6ymaouena-1,3
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B pesynpraTe oOpasyercs enumHOe dJIEKTPOHHOE 00J1aKo, U pe-
aKIMW MPUCOCAUHEHHS MPOUCXOAAT KaK B MOJIOKeHue 1,2, Tak U B
nosnoxxenue 1,4:

1. Ipucoennnenune Boaopoaa (peakuus 2uopupoeanus).
1

1 23 4 L5 CH, CH, CH-CH, 6yren-1

CH=CH-CH=CH, =2 14— ° 2 PYTen

oyraaueHn-1,3 ! > CH3;-CH=CH-CHj; 6yTten-2

AHaJI0TrM4YHO HACT ITPUCOCANHCHHUC I'aJIOTCHOB.

2. IlpucoennHenne rajJioreHOBOJOPOAOB (HApUMED, PeaKuus
2UOPOXTIOPUPOBAHUL).

1 2 3 4 L3 CH5;-CHCI-CH=CH,
CH,=CH-CH=CH;, 3-xnopOyren-1

Gyrazunen-1,3 14 CH;-CH=CH-CH,CI
1-x10pOyTEH-2

+HCI

3. Peaknusi moJJuMepU3alum;

n CH,=CH-CH=CH, — —( CH,-CH=CH-CH, )—n
OyTanueH (AMBUHUN) NOJIMOYTaINEH

PeaKI_II/II/I MMOJIMMEpPHU3aAINN NTUCHOBBIX YIVICBOLOPOAOB HCITIOJIb-
3YIOTCA B ITIPOU3BOACTBC CHHTCTHYCCKOI'O Kay4dyKa.

Basicneumue npedcmaeumeﬂu U ux npumeHenue

Bbyraaunen-1,3 npumeHsieTcs B MPOU3BOJACTBE CHHTETUUYECKOTO
Kay4dyKa.

2-MeTunoytaganeH-1,3 (M30mpeH) sBIAIETCS MOHOMEPOM IIpH-
POIHBIX OJIUMEPOB — KAy4yKa U T'yTTAIlEPUH.

Kayuyk — ynpyras, amopdHas Macca, BblelIsieMas U3 MJIEYHO-
ro coka (JlaTekca) HEKOTOPBIX TPOMHUYECKUX pacTeHuid. B Hamei
30H€ K Kay4YyKOHOCAaM OTHOCATCSA OJYBaHYMKHU. HaTypanbHbI Kay-
YyK — O3TO IMOJHUMEP H3O0IpPEHA C MOJIEKYJSPHOM MaCCOM OKOJIO
350000 equHMII.
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Cxema 00pa3oBaHus KaydyKa:

N CH=G-CH=CH, — {CH,-C=CH-CH,¥,
CH, Hs

H30IIPCH MMOJINN3OIIPCH

MakpomoJieKyia HaTypajJbHOI0 KaydyyKa UMEeT IUC-KOH(PUry-
panuio;
HyC . H HsC _H
C=C =C
d N N
—H2C CH2 —HzC CHz—

Jlist ipeBpalieHrs Kaydyyka B pe3uHy TpeOyeTcs BBeleHHE 4-
5% cepbl OT Macchl kKayuyka (Byinkanuzamus). [Ipu nodasnennu 30-
50% cepbl U3 Kaydyka IMOJy4aroT 300HHUT, MUCIOJIB3yEeMbIH B Kade-
CTBE M30JIAIIMOHHOTO MaTepHalia.

CHUHTETHYECKUN KaydyK IMOJYy4YaroT C MOMOIIBI0 PEaKIHH TMO-
auMepuzanuu Oyrtanuena-1,3, 2-metunoyraauena-1,3, 2-xmopoOyra-
nueHa-1,3 wim cornoauMepusarueil IepeurcICHHBIX JUSHOB CO CTH-
posom (CsgHs—CH=CH,), ¢ akpmronutpmiom (CH,=CH-CN) u npy-
TUMU HEMIPEACIbHBIMHU COCTMHCHUSMU.

KpoMme Toro, nHeHOBBIC YTiI€BOIOPOILI BXOIAT B COCTAB Tep-
MIEHOB, KAPOTUHOUOB, KPACAIINX BEIIECTB (IUTMEHTOB).

Huxkaoankansl (AJIMIHKIAYECKHE YIJIeBOA0POIbI)

AJUUUKIMYECKHUE YTIIEBOJOPOAbl MOTYT OBITh MPEAEIbHBIMU U
HeMnpeaeabHbIMU. PaccMOoTpuM 1uKII0aNKaHbl. MOJIEKYIIbI [TUKII0AIKA-
HOB COJIep>KaT LIUKJIbI pazHoil BennunHbl. O01ast popmyna CpHo,.

Cmpoenue, uzomepus, HOMEHKIamMypa

/C* Hg(‘:—C‘:HZ HZC‘l C‘:Hz

H,C—CH, H,C—CH; HZC\ /CH2
CH,

LUKJIOMPOTIaH, IIUKIJIOOYTaH, LUKJIOTICHTAaH,

(TpumeTuEeH) (TeTpamMeTusIeH) (meHTaMETHIICH )
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B Ha3BaHUSAX LUKIMYECKUX YIJIEBOJOPOJAOB K HA3BAHUIO COOT-
BETCTBYIONIETO aJIkaHa MPHUOABIISETCS MPUCTaBKa «IMKIO-». B cooT-
BETCTBUU C TPUBUAIBHOM HOMEHKJIATYpPOU LMKIIOAIKAHBI paccmar-
PUBAIOTCS KaK MOJIMMETUIICHBI, T.K. COCTOSIT U3 HECKOJIbKUX METUJIE-
HOBBIX rpymn (—CHy-).

B psay mukioankaHoB HAOIIOAAKOTCS CIEAYIOIINE BUIbI H30MeE-

puu:
1. U3zomepus nukinoB, Hanipumep, CsHio:
HZC‘: (-‘:HZ Hzc‘: C|:H_CH3 /CH\_CH3
HZC\ /CH2 HQC—CHZ 2C—CH_CH3
CH,
LIUKJIOIIEHTaH METHILHNKIIO0YTaH 1,2- TUMETUIIUKIOI POTIaH

2. HSOMGpI/IH MOJIOKEHHUS 3aMECTUTEIICH B MUKIJIC, HAIIPUMCD:
T

H2C —T—CH3 H2C| —CH_CH3
HZC CH2 H2C CH_CH3
1,1-guMeTHILHNKIOOyTaH 1,2-mumeTunukiIo0yTaH

3. M3omepust OOKOBBIX LieTIEH, HAPUMED:

CH, CH,

N
H2C/ “SCH—CH,-CH,CH, H,C CH-CH-CHq
H, (‘2 c':H H, c‘: <|;H CHs
_ ~__— M
~ch, ci,
HpOHHHHHKHOFCKCﬂH I/I3OHpOHI/IHHI/IKHOFCKcaH

4, I'eomeTpuyeckas KcC-, TpPaHC-U30MEPHS (OTHOCUTEIBHO TIIOC-
KOCTH KOJIbIIa), HAalIPUMED:

Hj Hs
H H
’ H
H H o CHj
IIUC-U30MEP TpaHC-U30MEP
1,2-TuMeTUIITUKIIONPOTIaH 1,2- TUMETUIITUKIIONPOTIaH
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Kpome Toro, B pe3ynbrare KOHGOpMAIIHH, T.€. K3MEHEHUS (POPMBI
MOJIEKYJIbI B pe3yJbTaTe CBOOOJHOTO BpAIICHHS WM M3rHOa CBS3EH,
MOJIEKYJIBl ITUKJIOAIKAHOB MOTYT MPUHMMAaTh pPa3IMYHble (HOPMBI.
Hanpuwmep:

dbopma «kpeciay (dhopMa «BaHHBI»

JI1s nukiiorekcana 0ojee yCTOHYMBOM SIBIsIETCST KOH(pOpMaIU-
OHHas (hopma «Kpeciay.

Haxootcoenue 6 npupoode. Lluknoankanbl pacrpOCTPaHEHbI B
npupoje. OHu BXOJIT B cocTaB HEGTHU, IQUPHBIX MacCel, TYIIHUCTHIX
BEIIIECTB, CKUMHUAAPA, MPUPOIHBIX WHCEKTUIUIOB, aHTHOMOTHUKOB,
BUTAMHUHOB.

Cnocoowvt nonyuenus

1. Y3 nuranoreHonpor3BOIHBIX

H2C—CHzBr HQC—CHZ

+ Zn > ‘ ‘ + ZnBr,
H2C—CH2 Br H2C—CH2
1,4-nubpomOyTan UKJIO0yTaH

2. lluknu3anus aakaHoB MPU HATPEBAaHUU B IPUCYTCTBUU Ka-

TaJIN3aTOPOB:
. H.
CHs-CH,CH; —LS,
KaT-p
H,C CH,
3. FI/Iz[pI/IpOBaHI/Ie apoOMaTU4ECKUX YIIIEBOLOPOIOB!:
;.
CH H, CH,
Q ‘ +3H2 —> |
__CH H,C CH,
~__ —
CH,
6eH30J1 LIUKJIOT€KCaH
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Du3zuueckue ceoiicmea

[ukmonponan ¥ MUKI00yTaH — ra3el, HaunHasA ¢ Cs — KHUIKO-
CTH JIET4Y€ BOJIbI, HEPACTBOPUMBIE B BOJIE.

Xumuueckue ceoiicmea

TUIbl XMMUYECKHX PEAKIHUH, B KOTOPBIE BCTYIAKOT IUKIO-
aJKaHbl, 3aBUCAT OT BEJIMYMHBI IUKIa. Majble HMUKIBI (TPEX- U Ye-
THIPEXYICHHBIC) MEHEE IIPOYHBIC U ISl HUX B OOJIbIIICH CTEIEeHU Xa-
PaKTEepHBI peakiuu npucoeauHeHus. bonbiive UKLl (TSTH-, IIe-
CTUYJICHHBIC) 00Jiee MPOYHbIC M BCTYNAIOT B PEaKINK 3aMeleHus. B
COOTBETCTBUU C Teopuer HanpsbkeHust A. baliepa pa3nuyHas yCTOM-
YUBOCTb IIUKJIOB OOBSCHSAETCS OTKIOHEHHEM BAJICHTHBIX YIJIOB aTO-
MOB yTJIepoJia, 00pa3yIoMKX 3aMKHYTYI0 CUCTEMY, OT HOPMAJIBHOTO
BanentHoro yria (109°28").

108°

60° ~20°

1. Peakuuu npucoeIMHEeHU;
a) IPUCOSANHCHNUE BOAOPOJIA (peakyus cudpuposanus):

H>
/ + H, — CH;—CH,—CHj;
H,C——CH;

IPOIIaH
LUKJIONTPOTIaH

0) mpuCcOeIUHEHHUE TaJOT€HOB (HAIIPUMED, pPeaKuus opomupo-
eanus).

H,C——CH,
‘ ‘\‘ + Br, » BrCH,-CH,-CH,-CH,Br
H,C CH, 1, 4-nuGpomOyTan
UKJIO0yTaH

2. Peaknus 3aMenieHus (TaJIoreHUpOBaHUE, HAIPUMED, pPeakK-
WuUsl X10pUPOGAHUSL)'
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X —
H> CH, CIHC CHCI
T |+ 6cl, > | + 6HCI
H,C _CH;, CIHC CHCI
~
T, CHCI
IIMKJIOTEKCaH reKCaxJOPIUKIOreKCaH
(rexcaxyopaH)

Baosicneiniuue npedcmaeumeﬂu U ux npumenenue

[ukimonpomnad ob6jagacT HAPKOTHICCKUM JICHCTBUEM, ITPUMEHS-
eTCsSl B XUPYpPruH. B TeXHUKE MCIOJIBL3YIOTCS KapOOHOBBIE KHUCIOTHI U
JIPYTHUE TPOU3BOIHBIC, COACPIKAIINE ITUKIONPOITAHOBBIN (hparMeHT.

[uka00yTaH IpUMEHSIETCS B OPraHMIECKOM CHHTE3E.

IIMKI0NIEHTaH BXOAUT B COCTaB A()MPHBIX Macel IIBETOB (JKac-
MHHA, XPU3aHTEM), IPUMEHSICTCS IS YAyYIICHUS MOTOPHOTO TOTI-
JIMBa, B IPOM3BOJICTBE ITECTHUIH/IOB.

LluKI0TeKCaH — IJIaBHAs COCTaBHAS 4acTh HE(TH, BXOJHT B CO-
CTaB BUTAMHUHOB TPyNIbl B, mpuMeHseTcs A1s1 TPOU3BOACTBA CHIIb-
HEHIIero MHCeKTHIHUAA mpenapata «666» (rexcaximopaHa — cpe-
CTBa JUIsl OOpHOBI C BPETHBIMH HACEKOMBIMH), aUITUHOBOM KHCIOTHI
U JPYTHUX MPOIYKTOB.

ApoMaThyecKue yriaeBoaopoabl (apeHbl)

[lepBble TpeACTaBUTENN apOMAaTUYECKHUX YTIIEBOJOPOAOB ObLIU
BBIJICJICHBI U3 TPUPOJIHBIX UCTOUHUKOB U 00JIaJ1aii CBOCOOPa3HbIM 3a-
[IaXOM, MO3TOMY MOJIYYMJIM Ha3BaHUE «ApPOMATHYECKHE». APEHBI CO-
JepKaT MECTUWICHHOE KOJIBLIO U TPU CONPSKEHHBIE IBOMHBIE CBA3U.

Cmpoenue, uzomepus, HOMeHK1amMypa

BaxxHenmum npeacTaBuTeaeM apoOMaTHYECKUX YII€BOAOPOIOB
apisieTcss 0en301 CgHg. @opMyny OeH3071a MOKHO M300pa3uTh JIBY-
Ms criocobamu: hopmyroit Kekyne (a) u 6onee coBpeMeHHOU (Hop-

Myoii (0):
/CH

I

C
a) | | | WIn 0)
C

H%/CH
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B Monekyie 0eH30/1a ecTh aTOMOB YIJIepoa HaXOAATCS B CO-
CTOSTHUH sp3-r1/16p1/m143auﬂn U, COSAUHSICh G-CBSI3H, 00pa3yloT mpa-
BHJIBHBIM IICCTUYTOJIBHUK. B pe3ynbraTe CONMpsDKEHHS MIECTH CBO-
OOJHBIX P-2JIIEKTPOHOB 00pa3yercs €IMHOE T-3JICKTPOHHOE 00J1aKo
HaJl ¥ MOJ1 IJIOCKOCTHIO KoJiblia (puc.10).

Puc.10. Cxema cmpoenusi monexynvl 6eH301a: a — pacnoiodceHue o-
ces3ell Medcoy amomamu yenepooa u amomamu 8000pood;
06 — obpaszosanue apoMamuyecko20 m-31eKMPOHHO20 CEK-
cmema, 8 — 8Uo ¢ Ceepxy

PaBHOMEpHOE pacmpenelieHHe SJIEKTPOHHOIO O0Jlaka MEXIy
HIECThIO YIIIEpOAHBIMU aTomamu (puc.l1l) B coBpeMeHHOW nuTepa-
Type U300paxaeTcsi KPY>KKOM BHYTPHU KOJIbI[a. Takoe T-CONpsKEHUE
OpUaaeT 0co0yr MPOYHOCTh OCH30JIBHOMY fJIpy M OOyCJIaBIMBAET
ero cnenupuyecKyro pEeakIMOHHYI CIIOCOOHOCTh, T.€. YCTONYM-
BOCTb K JICICTBUIO OKHMCIIUTENIEH U OOJBIIYI0 CKJIOHHOCTh K PEaKIIu-
AM 3aMEIICHUs, YeM K peakuusM IpucoearHeHus. Takas ocoOeH-
HOCTb Ha3bIBAECTCS APOMAaTHYHOCTBIO.

Puc. 11. Pacnpedenenue 31ekmpoHHOU NIOMHOCIU 8 MOJIeKYle OeH301a
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Ha ocHOBaHWM KBaHTOBO-MEXaHMYECKUX PACUYETOB XIOKKEIIb
BBIBEJI TIPABUJIO, B COOTBETCTBHUU C KOTOPHIM apOMAaTHIHOCTHIO 00-
JIANA0T HEMPEACIbHBIC LUKINYECKUE COCIUHECHUS, COJECPKAINC
(4n+2) 00001IeHHBIX 2JIeKTpOHA, TpuyeM n=0,1,2,3 u T. 1.

Paznuuaror omHOSAAEPHBIE M MHOTOSJICPHBICE apOMATHYECKHUE
COC/TUHECHMUS.

['omonornueckul psAa OAHOSJACPHBIX APEHOB HAYMHAETCS C
oenszona u umeet popmyny C,Hopg:

§H3 (I:HQ—CHg

CH\C /C% /C\ _~C_
HC o ~CH  HC®Z  TH  HC CH  HC —~ CH
LOL=1_ 1 1O JO]
~ci e ScH S~
Oenson TOIYOI STHIIOCH30T

B cnydae nByx 3aMeCcTUTENEN BO3MOXKHO TPU U30MEpPA:

(EHg CHs (Hs
C
C U
/ RS H
o for, 10
H CH H C ~_C—CHs H C\ C _CH
CH C CH,
1,2-muMeTHII0EeH30I1 1,3-muMeTHII0eH30I1 1,4-numeTuI0EH301
(opTO-KCHIIOM) (MeTa-KCHII0M) (mapa-Kcusom)

Haubosee pacnpocTpaHeHbl apoMaTHUYECKUE PAJIUKAIIBI (ApUITBI):

CeHs— CsHs—CH2— CH3;—CeHy—
dbenun OeH3UII TOJIUJI

Haxooscoenue 6 npupode. ApOMATUUECKHE YIIICBOIOPOIbI
IIUPOKO PACTIPOCTPAHEHBI B IPUPOJIC, OHU COJIEpIKATCS B HEPTH, Ka-
MEHHOYTOJIbHOM cMoJie, 3(UPHBIX Maciax.
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Cnocoowt nonyuenus

1. IlepepaboTKa MpUPOAHOTO CHIPbsI HE(YTU, MPUPOJHBIX U KOK-
COBBIX T'a30B, KAMEHHOT'O YTJIS.

2. CUHTETHYECKHUE CIOCOOBI:
a) TpUMEpHU3aIvs alleTUIICHOBBIX YIJIEBOAOPO/IOB!

3HC=CH — CgH;s
areTUJIEH OeH30I1

0) B3aUMO/JICUCTBHE TAJIOTCHOAJIKWIIOB U TAJIOTEHOAPUIIOB C Me-
TaJUIMYCCKUM HaTpueM (peakuusi Biopuna-®durrTunra).

CeHsBr + C,HsBr + 2Na — C¢Hs—C,Hs + 2NaBr
OpoMOEH30J1 OPOMUCTBIN YTUIIOEH30
ITHUI

B) B3aMMOJICMCTBHUE APEHOB C TaJIOT€HOATKWIAMH B MIPUCYTCTBUU
0e3BoAHOrO XJI0puaa amoMutus (cuaTe3 @puaensa-Kpadrcea):

G

CH C

HE o~ CH AICI, HE —~CH

| | + CHiCl —> | | + HCI
H CH H CH
C\CH/ C\CH/

0eH301 TOIYOI
Du3uueckue ceovicmea

ApOM&TH‘—I@CKHe yieBoOAOpOAbl — KUAKOCTHU WJIHN TBCPAbIC BC-
meCTBa, JICrdc BOAbI, HCPACTBOPHUMEBI B BOJIC, I'OPAT KOIUTALIIUM I1JIa-
MCHCM, C XaPaKTCPHBIM 3aI1aXOM, TOKCUYHBLI.

Xumuueckue ceoiicmea

PeakirioHHass crmocoOHOCTh apeHOB OOYCIIOBJIEHA HAJIMYUEM
apOMaTHYECKOH CBs3M. B apomMaTH4ecKOM KOJBIIE HET OJMHAPHBIX U
JIBOMHBIX CBSI3€H, a MPOUCXOAUT B3aUMHOE MEPEKPHIBAHUE MIECTH P-
ANEKTPOHOB. B pesynbraTe oOpasyeTcs equHOe JIEKTPOHHOE 00Jia-
KO, PaBHOMEPHO paclpeie]ICHHOE MO0 CHCTEME G-CBS3E€H, KOTOpOe
0003Ha4YaeTCss KOJBIIOM BHYTPH IIECTUUYIECHHOTO IHMKJIA. ITO TakK
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Ha3bIBacMas «apoMaTH4decKas CBs3b», 00Jajaroiias 3HaAYUTEIbHOM
MIPOYHOCTHIO.
IToaTomy 11 apeHOB B OOJbIIIECH CTENEHU XapaKTEPHBI PeakK-
UM 3aMEIICHUS M TOJBKO MPH ONPEACICHHBIX YCIOBHSAX IPOUCXO-
JAT peakiuy MPUCOCTUHEHHUS.
1. Peaknuu 3aMenieHUS.
a) peaKuus 2an02eHUpPOBaAHUA.

N N
HC CH HC CH
|©| B | v uer
H CH HC CH
— —
ch ch
OeH3o0I OpomOeH301

0) peakyus numpoeanus.

CeHg + HONO, — C¢Hs—NO, + HBr
O€eH301 HUTPOOEH30I1

OTO TUMUYHBIN HOHHBIA MIPOLIECC, MPOTEKAIOIINUM B B CTAIUU.
Peakuuu npeamiecTByeT pacmaja MOJIEKYJbl peareHTa ¢ 00pa3oBaHHU-
eM IeKTpodHIbHOI yacTuis! (katnoHa HUTpoHHS N'O,), KoTopas
o0pa3yeT ¢ MOJIEKYJION OeH30J1a T-KOMILJIEKC, a 3aTE€M G-KOMILJIEKC:

+ NOZ
N*O, |
C 4 CH - C )
/
HC CH HC CH HCE ljl\'CH
(O T-vos| T(OT 51T
HC CH HC CH H CH
~_ — ~~ —
CH CH C\\cﬁ/
N\~ . J
0eH30I1 TT-KOMILJIEKC G-KOMILIEKC

Ha BTOpoM craguy G-KOMIUIEKC TEPSET MPOTOH U MEPEXOIUT B
apoOMaTUYECKOE HUTPOCOCAUHEHHUE:

/

H

H

- H
[OF
C\ CH

o,
C
N

—
CH

O-KOMIIJIICKC

\

/

HUTPOOEH30J1
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B OeH30i1€ 37€KTpOHHAs IUIOTHOCTh B KOJIbLIE pacCHpeaeisieTcs
PaBHOMEPHO U BCE aTOMBI BOJOPOJA B PEAKIMAX 3aMEIICHUS] PABHO-
LIEeHHBI. ECIi B apOMaTUYECKOM KOJIBLIE YK€ €CTh 3aMECTUTENb, BTO-
PO 3aMECTUTEIIb CTAHOBUTCS B OIPEIEIIEHHOE IOJI0KEHUE B 3aBHU-
CHMOCTH OT BIIMSIHHS IIEPBOTO 3aMECTUTENS, T.€. JEUCTBYET NPABUIIO
OpPUEHTAIINYU 3aMECTUTENEH B OEH30bHOM KOJIBLIE.

[To HampaBisrOUIEMY JIEUCTBUIO 3aMECTUTENU AEIATCS Ha IBE
TPYIIIBL 3aMECTUTENM TEPBOrO M BTOPOro poja. B peakuusax siek-
TpO(UIBHOTO 3aMEILIEHUSI 3aMeCTUTEJIM MePBOro poJa HaIpaBiIsIIOT
BTOPOM 3aMECTHUTEIIb NIPEUMYILIECTBEHHO B OPTO- U MAPA-TIOJIOKECHHUS.
K HUM OTHOCSATCS TPYIIIBI, CIOCOOHBIE OT/IaBaTh JIEKTPOHBI OCH30JIb-
HOMY KOJIbITY (37€KTpOHO0HOPHKI): —CH3, —OH, —NH,, rajioreHsi.

3amMecTUTEJM BTOPOr0 pPoJa OPUEHTHPYIOT BTOPOU 3aMECTH-
Tedb B OOJIBIIICH CTENEHUW B MeTa-mojiokeHue. K HUM OTHOCATCS
IPYIIbI, OTTATUBAIOIINE JJICKTPOHBI Ha ce0s (PIEKTPOHOAKIIECTITO-
pb1): —SO3H, -NO,, -COH, —-COOH, —CN.

Tak, HuTpoBaHre MeTwIOEH30Ja (TOIY0Ja) MPOUCXOIUT B Op-
TO- ¥ [1apa-TIOJI0KEHHUE!

{Hs _ {*Hs

0 o C
U
HC CH H,S0, O,N—C C—NO,
| + 3HO—N02+ _— l: | + 3H20
HC CH H CH
~VY —
cA e
S I
NO;
TOJIYOJI 2, 4, 6-TpUHUTPOTOIIYOIT
(TpoTHII)

TpoTun uny ToJ MPOSIBISET AETOHAIMOHHBIE CBOMCTBA U MPU-
MEHSIETCSl B KQUECTBE B3pPHIBUATOI'O BEILIECTBA M ATAJIOHA MOIIHOCTH
B3phIBA.

B) peaKyus cyab@uposanus:

OzH
C C
— H\
HC CH HC™ —CH
[Of woson =[], +me
H CH HC CH
—
CA cA
OeH3071 cylb(hoOeH307
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2. Peakuum npucoeIuHEHUs IPOUCXOIAT C TPYIAOM, O JICH-
CTBHEM KaTaju3aTopa, TeMIlepaTypsl, oomydenus. Hampumep, peax-
1Ys XJIOPUPOBaHUs OCH30a:

CH CHCI

N~ N
HC CH CIHC CHCI

CBCT
O s o=

HC CH CIHC CHCI

~cH T>CHAcl

OeH30II reKCaxXJIOPIUKIOTEKCaH

(rexcaxJyiopaH)

F@KCEIXJ'IOD&H IIPUMCHSCTCS B KAYCCTBC KOHTAKTHOI'O MHCCKTHUIHU/IA.

3. Peakuuu OKMCJICHUS.
benzon He okucsercs pactBopoM KMnO,, TIeTKO OKUCTISIOTCS
€ro TOMOJIOTH ¢ 00pa30BaHHEM apOMATUYECKUX KHCIIOT:

(|3H3 CIJOOH
C C
PN TN
HC CH [0] HC CH
O, = [Of +m
HC CH HC CH
TScH ScH
TOJIYOJI OeH3oitHas
KHCJIOTa

Basicnenuue npedcmaeumeﬂu U ux npumeHernue

benzon — AA0BUTAA KUAKOCTH, IPUMCHACTCA KakK XOpOHIPIfI
pPaCcTBOPUTCIIb UIsI CUHTC3a KpaCHTeﬂeﬁ, JICKAPCTBCHHLIX IIpCIIapa-
TOB, IICCTUILINUIOB.

Tosyon (MeTUIOEH301) UCTIOJIB3YETCSI B MMPOU3BOJICTBE B3PbIB-
4aTOTO BEIleCTBA — TPOTHUJIA, KpacuTesiel, OeH3anbaeruaa, OCH30M-
HOM KHUCJIOTHI U T.]I.

CTH[!OH INPUMCHACTCA B PCAKIUAX ITOJIUMCPU3ALUN JJIA I10JIY-
YCHUWS IJIACTMACC U CUHTCTHUYCCKOI'O KaydyKa.

Kcnnnonsl (IuMeTni10€H30J1b1) — XOPOIIUE PACTBOPUTEIIH.
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Kymon (u3omponui0eH30i) Ipyu OKHUCICHUH 00pa3yeT IICHHbIC
IPOYKTHI — alleTOH U (PEHOII:

G

CH-CHs ¢H
C C
N I
HC CH [o] HC CH
| | — | |+ CHy~C-CH,
H CH HC ~_CH
e T CA 0
KyMOJI denon aneron

MHorosiiepabie apoMaTHYeCKue YIriaieBoI0PO/bl

VYraeBoaopoipl ¢ HECKOJIBKMMHM apOMaTUYECKUMHU KOJIbIIAMHU
JEJIATCS. Ha TPU TPYIIIIBIL:
1) rpynna audennaa (KoJblla, COCIUHECHHBIC MEXKIY COOOMH

G-CBSI3b10):

C— CH C—CH
\
CH

HC\ /

HC—CH C—CH

mudeHmT
C—CH C—CH C —CH
C—CH HC—CH C—CH
TpUpEHUT

Judennn u TpueHI NPUMEHSIOTCS B KaU€CTBE TETUIOHOCH-
TEJIEU U U1 TIOJIyYEHHS] KPACUTEIIEH.
2) rpynna audeHusimMerana (Koiblia pa3aeaeHbl aTOMaMU yT-

Jaepoja):
HC—CI\-I C— CH
Okl O
HC — CH HC —C
nudeHuIMeTaH
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I?C—CH HC—CH
\ /N
CIC Q C—(FH—C CCI
NN/ o, N/
HC —CH HC—CH
4,4-nuxnopaneHITPUXIIOPITaH
Xnopnpousoanoe 1,1-nudenunitana ssusercs 3QpHeKTUBHBIM
uHcektutuaom (JIT).

3) rpynna HadTaauHa (C KOHJICHCUPOBAaHHBIMH apOMaTHYC-
CKHMMH KOJIbIIAMH ).

CH CH C CH CH
- H\C/ N
“OTOT TOIOTOT
HC C CH HC /C C __CH
ScH  cA ScA ch ch
HadTanmMH aHTpaleH
CH
HC‘:/ \T_I
G _c > cH

dbeHanTpeH
MHorosiiepaple  apOMaTUYECKUE  YTIIEBOAOPOJBI  SIBJISIOTCS

KaHICPOT€HHBIMU BEIIECTBAMU W NPUMEHAIOTCS B MPOU3BOJICTBE
KPacCHUTEIEW U HHCEKTULINIOB.
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Tepnenbt

Tepnenbl — 310 yrieBogoponabl ob6mieir dhopmynbl ChHops.
Haubonee pacnpoctpanensl TepreHbl CigHig. OHM BXOAST B cOCTaB
7(UPHBIX Macel, HalpuMep, po30BOT0, TUMOHHOTO, XBOMHOTO U JIp.

JdupHBIE MACIA — 3TO MAaxyyue, JIETy4Yhe, HEPACTBOPUMBIE B
BOJIC BEIeCTBa, 00YyCJaBIUBAIOIIME 3anax pacTeHuid. OHM BKIIIOUYAIOT
10 1000 KOMITOHEHTOB, HO TJIABHOW COCTABHOM YaCThIO SIBJISIFOTCS TEP-
nenbl. Bo3aensiBaercst okojio 20 a¢duponocoB. Ocoboe 3HaUeHHE HMe-
10T KOPUAH/P, aHUC, TMUH, IIEPEYHAs MSTa, JIABAH]IA, T€PaHb, PO3bI.

[TomydaroT »¢upHBIE Maciaa U3 pacTEHUI SKCTParMpoOBaHUEM H
MIEPErOHKON C BOASHBIM IApOM. Tak, JMMOHHOE MAacJiO MOJIy4YaroT U3
JMMOHHBIX KOPOK. Bbixon odyens Huskuil. M3 1000 mrTyk mosyvaror
0,5 xr tuMoHHOrO Macna. s momyyeHus 1 Kr po30BOro mMacia Hy»KHO
nepepadoTtarh 2-3 T jenectkoB. C 1 ra MOXHO MOJYYUTh 2-3 KT PO30-
BOro Macia. DpupHbIe Maciia IMUPOKO MPUMEHSIOT B TEXHUKE, B Map-
¢broMepun, B MUIIEBON MPOMBIITUIEHHOCTH.

Teprienbl — 3TO OECIBETHBIE JKUJIKOCTU C TEMIEPATypoul KHIe-
Hus 150-180°C, nmerde BOABI, HEPACTBOPUMBIE B BOjE. TeprieHbI CO-
JepKaT 2 Wiv 3 ABOMHBIE CBSI3H, ITIOATOMY JUIsl HUX XAPAaKTEPHBI PEaK-
MU IPUCOECAUHEHUS. B XBOWMHOM JIECY OHM OKHCIISIFOT KUCIIOPOJI BO3-
JyXa JI0 030Ha M CO3/aI0T OCBexXarolyto arMocepy. TepneHsl ObiBa-
I0T AUKINYECKUE, MOHOIMKINYECKHEe, Ounukindeckue. OHU MOTyT
COJIEpPKaTh TUIPOKCUIILHYIO WM AJIBJICTUIHYIO TPYIIIY.

ANUKJINYECKHE TePIEeHbI

MI/IIZIICH — COI[Cp}KI/ITCH B MacCJIC XMCJIs.
CH3~G=CH-CH,-CH,-C—CH=CH,
CHs, CH,
FenaHI/IOH — BXOAHUT B COCTaB pO30BOI'0 MacJia.
CHz-G=CH-CH,-CH,-C=CH-CH,0H
CH, CH,
QI/ITQ&HB — COI[Cp)KPITCH B MacCJIC HI/ITPYCOBI)IX.

/,
CH3—q=CH—CHZ—CH2—q=CH—C(
CHs, CH,

H
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MoHOIUKJINYEeCKUEe TEPIECHbI

JInMoHEH — coaepXUTCcs B A(UPHBIX Macjiax JUMOHA, arellb-
CHMHA, COCHOBBIX WUIJI, BXOJIUT B COCTaB TMHHHOI'O W YKPOITHOTO Ma-
cen. [' mapupoBaHHOE KOJBLO JIMMOHEHA COJIEPIKUTCS B MEHTOJIE, KO-
TOPBIU ABJSETCA OCHOBOM MSTHOTO Maca.

?Hg ﬁ:HS
C CH
= N
HZCI:/ <|:H2 H,C CH,
H,C CH, H.LC__ _CH-OH
H3C—C:CH2 HgC—CH—CHg
JIMMOHEH MEHTOJI

bunukianyeckue TEPIECHDbI

Baxxnelmmmu npeacTaBUTEIIMA ATOU TPYIIIBI SIBISIOTCS O-TIH-
HEeH ¥ J-nHeH (OCHOBHAs 4acTh CKUTIKAAapa) U kamdopa.

~CH, /‘—CHg
H 0=C H

2
CH;—C—CH;
H, H,C H,

CH
O-ITUHEH B-iuHeH kamdopa

Ckunuaap rnoixy4yaroT U3 CMOJIbI XBOMHBIX I€PEBbEB — )KUBUIIHI.
Kusuna cocrout u3 ckunuaapa (20%) u xkanudonu (80%). B cku-
nugape cogepxurcs 60-65% o-nunena u 30% B-nunena. Cxkunuaap
UCIOJIb3YETCS KaK PacTBOPUTEh CMOJI, JIAKOB, KUPOB U T.II., a TaK-
e B MEAMIIMHE JIJISl CUHTE3a KamQapbl.

Kamdopa — kpuctammmdeckoe BEmIeCTBO CO CHEIUPUISCKAM
3alaxoM, NPUMEHSETCS B MEAMIMHE IS JICUYCHUS CepIeUYHO-
COCYAMCTBIX 3a00JI€BaHUM, JIs TOTYUYEHUS TIacTMacc.
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I'ajioreHOnpPon3BOAHbIE YIJIEBOAOPO/10B

[TIpon3BOaHBIE YIIIEBOJAOPOAOB, COJCPKAIIME B MOJIEKYJIE BMeE-
CTO OJIHOIO WJIM HECKOJBKUX aTOMOB BOJOPOJIa aTOMbI TAJIOTCHOB
(dropa, x0pa, Opoma, io1a), Ha3bIBAIOTCS FAJIOT€HONPOU3BOAHBIMH.
B 3aBrcuMoOcCTH OT THMA CBSI3M B MOJIEKYJIE YIIIEBOAOPO/IA TAJIONE€HO-
IPOM3BOJIHBIE JACIATCSA Ha IPEICIIbHBIC, HEMPEACIbHbBIC, apOMaTHye-
CKHE, a [0 YUCIIy aTOMOB raJIOT€Ha — Ha MOHO-, JIi-, TPU- U TIOJIUTaJIO-
reHonpousBoaHbie. Hanmpumep:

CH;-ClI XJIOPUCTBIA METUI (XJIOPMETAH)

CH3;—CH,—Cl  xj0puCTBI¥f 3THI (XJIOPITaH)

CHCI xJI0podopm (TpuXIIOpMETaH)
CCl, YETBIPEXXJIOPUCTHIN YIIIEPO (TETPAXIOPMETAH )
?HZ_$H2 1,2-nuxnopatan

Cl ClI
CH,=CH-C|  xjopucTbIéi BUHWI (XJIOPITCH)

Ce¢Hs—Cl XJIOpOEH30

CgHs—CH,—Cl xmopucTbIii OeH3HMI

Cnocoowl nonyuenus

1. l'asioreHnpoBaHue yTIEBOJAOPOJOB, T.€. 3aMEIICHUE aTOMOB
BOJIOPO/JIa Ha rajoreH. Tak, XJIoOpupoOBaHUE METAHA TPOUCXOJUT CTY-
NEHYaTO U B pe3yJibTaTe 00pa3yroTCs pa3IudyHbIe XJIOPIPOU3BOIHbIE:

+ Cl, + Cl, + Cl,
CH ——>  CH,(CI —> CH,CI —
* _Hcl 3 _HClI 2~72 _HCI
MCTaH XHOpMeTaH I[I/IXJ'IOpMCTaH
+ Cl,
——> CHCl; — = e CCl,
TpI/IXJIOpMCTaH TeTanHOpMCTaH

Peakius XJIOpUpOBaHMS MPOUCXOJUT HA CBETY IO paJaUKaIb-
HOMY MEXaHHM3MY, PAaCCMOTPEHHOMY paHee. bpoMupoBaHue mpouc-
XOJUT TPYIHEE.

57



2. IlpucoenvHeHne TaJOr€HOBOJOPOJOB K HEMPENENIbHBIM YyIJie-
BOJIOpOJIaM (aJIKeHaMm, ankuHaMm). Hanpumep:

CH,=CH, + HBr - CH3;—CH,Br
STUJICH OpOMUCTHIN
ATUI

HC=CH + HClI — CH,=CHCI
alleTUJICH XJIOPUCTBIN
BUHUII

3. 3amelnieHne THAPOKCUIBHOW TPYINIBI B CHUPTAaX HA TaJIOTCH.
Hampuwmep:
CHg—CHg—OH + HCI —» CHg—CHg—Cl + Hzo

STUIOBBIN CIIMPT XJ'IOpPICTBIfI ITUJI

4. 3amereHre KUcaopoaa B KapOOHWIBHOM TpyIITie B albJeruax
Y K€TOHAxX Ha rajoreH. Hanpumep:

-0
R—C\H + PCl; — R-CHCI, + POCl;

Du3uueckue ceolicmea

XJOpUCTBIA METHJI U XJIOPUCTBIA BUHMI — Ta3000pa3HbIe Be-
1eCTBA. BOJBIIMHCTBO U3 rajlOr€HONPOU3BOAHBIX — KUJIKOCTH C Xa-
PaKTEpHBIM 3aI1aXOM, HE PAaCTBOPUMBIE B BOJI€, TOKCUYHHBI.

Xumuueckue ceoiicmea

F&HOI‘CHOHpOI/IBBOI[HI)IC COACPKAT CUJIbHO IOJIIPU30BAHHYIO G-
CBA3b, 4YTO OIIPCACIIACT NX PCAKIIMOHHYTO CIIOCOOHOCTD .

o+ O~
R-CH 2—>Ha1

1. Peaknuu 3amemennsi. Hanpumep:

~+ NaoH, R—OH (criupThI)

+ NaCN
[T INaIN S

R-ClI —, NH.
=3 5

R—CN (HuTpHIIBI KAPOOHOBBIX KUCIIOT)

R-NH, (amunbr)

+ NaNOZ
—> R-NO, (auTpocoeanHCHMS)
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OTH peaknuu MPOUCXOMAT C Y4acTHEM HYKJICO(PUIBbHBIX pea-
reaToB (OH, CN, NO,, NH3) u oTHOCATCS K peakmusM HYKJIE€O-
¢uapHOTO 3aMerieHus. PeakimonHas criocoOHOCTh TajlOreHOMPOH3-
BOJHBIX B TaKHWX PEAKIMAX 3aBUCUT OT THIIA YIJIEBOIOPOJHOrO pa-
IWKana, IpUPOJIbl TAJIOTeHA M YCIIOBUH PEaKITUH.

AKTHBHOCTB TaJIOT€HOIPOU3BOIHBIX BO3PACTAET B PSIY:

F<CI<Br«<l.

2. OTienJieHue rajoreHoBOJAOPOAOB MOJ JECHCTBUEM CIHUPTO-
BBIX PACTBOPOB IIIeJI0Ue ¢ 00pa30BaHUEM AJIKEHOB U JIKUHOB!

+ CIIUPTOBOM PacTBOP

IEJIOYH
CH3—CH2C| HC CHZZCHZ
XJIOPUCTHIH - STHJICH
DTUI
+ CIIUPTOBOM PACTBOP
IIeJT0Y1
CHg—CHCIg > HCl > CH=CH
IUXJIOPITAH B allETUJIEH

Ha ocHoBe raJJIOorcHOIIpOMU3BOJAHbIX MOKXHO ITIOJIYYUTH OpPIraHH-
YCCKHUE COCANHCHUA JF000T0 KJIaCCa, 4TO HCIIOJIb3YCTCA B OpraHn4c-
CKOM CHHTC3C.

Basicneumue npedcmaeumeﬂu U ux npumeHenue

XJIOPUCTHIA METHJI MPUMEHSIETCA B KaU€CTBE METUIUPYIOLIETO
CpEJICTBA, XJ1aJ0areHTa B X0JOAUIbHBIX YCTaHOBKAX.

XHODHCTBIﬁ 9THUJI HCIIOJIB3YCTCA I IMOJYUYCHUA TCTPAITHUII-
CBHUHIIA, KOTOPBIN MPUMEHSETCS IS yIy4dIllIeHUs KauecTBa OEH3MHA.

JIMXJI0pATaH IMIMPOKO MPHUMEHSETCS KaK pPacTBOPUTEIb JJIs
AKCTPAKIIMHU KUPOB U Maces, 00€3)KUPUBAHUS IIEPCTH, METAJLIUYE-
CKUX U3ACIUMN, IS CHHTE3a STUJICHTJIUKOJIS.

XiiopoopM — TsKemnast )KUAKOCTh ¢ MPUTOPHBIM 3allaXxOM, XO-
POIINI pacTBOPUTEND, IPUMEHSIETCS B IPOU3BOACTBE (DpEOHOB (XJIa-
JI0areHTOB).
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YeThIpeXXJIOPUCTBIN YIIEpoa B OTIMUKME OT APYTUX OpraHuye-
CKHX COEIUHEHUIN HETOPIOY, TPUMEHSIETCS JUIsl 3alPaBKU OTHETYIIN-
TEJIEH U B KAYECTBE PACTBOPUTEIIA.

XJIOPUCTBIA BUHUII SIBJISIETCS MOHOMEPOM MOJUBUHUIXJIOpUAA
(ITBX), U3 KOTOPOro M3roTaBJIMBAIOT CUHTETUYECKOE BOJIOKHO, HU30-
JSIUMOHHBIE MaTepUalibl, YIAKOBOYHBIM MaTepuall, 3aMEHUTEIU KO-
KU, JTUHOJIEyMa.

TWCPb:C}Ku - _6C}b—q}ﬁhﬁ

XJIOPUCTBIN Cl
BUHUII

IMOJIMBUHUJIXJIOPHU

Xnopucted amua (CH,=CH-CH,CI) — ncxognoe BemecTBo
JUIsl CHHTE3a MIUIEPUHA U aJUTMIIOBOTO CIIUPTA.

XJA0pOEeH30J1 MOMYYalOT XJIOPUPOBaHWEM O€H30J1a U MPUMEHSI-
10T JIJIsl CHHTE3a Pa3IM4YHbIX apOMATUYECKUX TPOU3BOIHBIX.

['excaxJIOpUUKIOreKcaH (reKCaxjaopaH) UCIOIb3YETCSl B CEJlb-
CKOM XO3SIICTBE B KaU€CTBE BBICOKOA()(PEKTUBHOTO KOHTAKTHOI'O MH-
CEKTUIIMIA.

Hudropauxiopmeran (CF,Cl,) — ato ra3 6e3 npera, 3anaxa u
BKYyCa, OTHOCHUTCS K rpyIie ()peoHOB, KOTOPBIE UCIOIB3YIOTCS B XO-
JOJIUIIbHBIX YCTAHOBKAX.

Terpa@TOpaTUIIEH CIIYyKUT UCXOAHBIM CHIPHEM [JISl IIPOU3BOJ-
cTBa nojuMmepa «rediona» (dropomniacra), OTIUYAKOMIETOCS BBICO-
KOM CTOMKOCTBIO K JIEMCTBHUIO IOBBIIMIEHHOW TEMIIEPATYpPHbI B arpec-
CUBHBIX Cpe€llaX, MPUMEHAETCS B XUMUUYECKOM MAITUHOCTPOCHHUU IS
W3TOTOBJICHUU U30JISIIIUOHHBIX MAaTepUATIOB, apMaTyphl U T.II.

Bonpoch! 111 CaMOKOHTPOJIS

1. Kakue coequHEeHUsI OTHOCATCS K KJIACCy «YTIE€BOIOPOABD?
2. Ha xakue rpyniibl JeisSTCs YIIEeBOI0POIbI?

3. OnumuTe IPUHIIAITBI HOMEHKIIATYPHI TJICBOIOPOIOB.

4, CoctaBbTe (hOPMYIIBI CACTYIOMINX YTIEBOIOPOIOB:

a) 2,2,5-TpUMETWINECHTAH;

0) 2,6-muMeTHI-4-3TUITenTeH-2;

B) 2,5-TUMETUITEKCUH-3.
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5. JlaiiTe Ha3BaHUE CICAYIOIIUM COSTUHEHUSIM:
a) CH3—CH—CH—-CH,—CHj3 0) CH2=(|3—CH2—C|H—CH3
CH3 H2 CH3 CH3

CH;3
B) CH3—C|:H—CEC—C H 2-CH3
CH;s

6. [IpuBeauTe HU3IIKE FOMOJIOTH MPEIEIbHBIX YIIEBOIOPOIOB
(aJIKaHOB).

/. Kakoii Tun peakuuii HanboJiee XxapakTepeH JJisl aIKaHOB?

8. B kakue THMbl peakiui BCTYMAIOT HEMpeeIbHbIE YrieBO-
JOPOJIbI (ATKEHBI U AJIKUHBI)?

9. Kakue peakiiyu Mo3BOJISIOT JOKa3aTh HAJTUYUE TBOMHON WIH
TPOMHOM CBSI3U B MOJIEKYJIE YIJIEBOAOPOAa?

10. 3anummure peakivy MOJMMEpPHU3alliy ATHICHA W OyTajaueHa-
1,3. T'ne npuMeHstoTCs MPUBEACHHBIC TTOTUMEPHI?

11. TlpuBeauTe MpUMEPHI APOMATUUECKUX YTIEBOIOPOIOB.

12. Kakuie npoayKThl nepepabOoTKH YTIIEBOJI0POIOB IPUMEHSIOTCS
B CEJILCKOM XO3SICTBE?

13. Jlonmummre CXeMBbI CIeTYIOIINUX PEaKITHil:

a) CHQZCHZ + H2 —
6) CH,=CH, + HBr —
B) CHQZCHZ + HOH —

14. Kakue yrieBoaopojibl BXOASAT B COCTaB AYIIUCTHIX BEIIECTB U
00yCIIaBJIMBAIOT 3arax pacTeHUM?

15. Kakue coeiuHeHNsI OTHOCSTCS K KJIACCy «TaJIor€HOMPOU3BO/I-
HBIX YTIEBO0POI0B»? ONUIIIKTE UX CTIOCOOBI OTYUYEHHS U XUMUYe-
CKHE CBOMCTBA.
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CIIUPTDBI 1 ®EHOJIbI

CnupTtbl — 3TO NMPOU3BOAHBIC YIJIEBOJOPOJIOB, COAECPIKAIINEC
TUJIPOKCUIBbHYIO rpyminy —OH.

Knaccugpuxauyusa

1. Ilo muny yeneso0opoonoco paoukana R, CBI3aHHOTO ¢ TUAPOK-
CUJILHOM T'PYMIOH, pa3nnuyaroT: Mpe/eibHble, HENpPeaeIbHbIE U
apoMaTUYECKUE CIUPTHI.

2. Ilo amomnocmu, T.€. IO YUCITY TUAPOKCUIBHBIX TPYIII, CIIUPTHI
JENSTCS Ha OJIHOATOMHBIC, JBYXaTOMHbIC (TJIUKOJIM), TpEX-
aTOMHBIE (TJIMIIEPUHBI) U MHOTOATOMHBIE.

3. Ilo pacnonoscenuro cuOpOKCUILHOU 2pynnsl B YIIIEPOTHON MU
CIUPTHI PUHATO ACIUTH Ha niepBuuHble (—CH,~OH), BTOpu4HbIE

(>CH—OH) u TpeTu4HbIC (—C:—OH).
OnHoaTOMHBIE CIIUPTHI

OnHoaTOMHBIE CIIUPTHI COAEPKAT OJHY THAPOKCUIBHYIO (WU
OKCH-) TPYyINIly U MOTYT OBITh MPEACIbHBIMU, HEMPEACIbHBIMU M
apOMaTHYECKUMH.

Cmpoenue, uzomepus, HoMeHKIAMypa

IIpenensHble cnupThl. O0mas popmyna CyH;nOH.

Baxnelime npeacTaBUTENN OJJHOATOMHBIX CIIUPTOB:

CH;0H METHUJIOBBIA CIUPT (METAHOM)

CH3;—CH,0OH STUJIOBBIN CIIUPT (3TAHON)

CH3;-CH-CH,OH  H-mponuioBklil ciiupT (MpornaHoi-1) (HepBUYHBII)
CH3-CH(OH)-CH3 wu30mponuioBbiii ciupT (pOoHaHo-2) (BTOPUYHBII)

HenpeneanrHble CIUPTHL:

CH,=CHOH BUHUJIOBBIN CITUPT (3TEHON)

CH,=CH-CH,OH  ammuioBsiii ciupT (IIPOTIEHOJT)
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ApoMaTHYECKUE CITUPTHI

EHZOH (FHZ—CHZ—OH
7N O
@) TO1
HC CH H CH
_—

ScA ~c
OEH3WIOBBIA CITUPT (EeHUIITUIIOBBIHM CIIUPT
(penmMeTaHOM) (2-pennmaTanoN)

B coorBerctBum ¢ mnpaBuiamu HoMeHkinatypel MEOITAK
Ha3BaHUs CIHUPTOB CKJIAIBIBAKOTCS W3 HA3BAHHS COOTBETCTBYIOLIETO
yII€BOJ0PO/Ia, K KOTOPOMY NMPUOABIIAETCS OKOHYAHUE «-0JD».

IIpeneabHbIe CIMPTHI

Haxoocoenue ¢ npupode. OqHOATOMHBIE CIUPTHI B IIPUPOJIE B
CBOOOJIHOM COCTOSIHUM BCTPEUAIOTCS B HEOOJBIINX KOJIMYECTBAX.
OHU BXOJAT B COCTaB AYIIUCTHIX BemecTB, d3upHbIX Macen. [upo-
KO pacrpoCTpaHECHbI MPOU3BOJHBIC CIHPTOB B BHUJE MPOCTHIX U
CJIOKHBIX 2(PUPOB.

Cnocoowl nonyuenus

1. BpoxkeHue caxapuCThIX BEILIECTB PACTUTEIBHOTO CHIPbs (Kap-
Todens, puca, XJI€OHbIX 371aKOB) MUCIOJIB3YETCS I MOTYyYeHUS TH-
JOBOTO cnupTa. bpoxkenne — OECKUCIOPOIHBINA pacnaj; opraHuye-
CKHMX BEIIECTB, MPOUCXOASAIIUN MOJI IEMCTBUEM OMOJIOTMYECKUX Ka-
Taau3aTopoB ((EpMEHTOB), BEIPA0ATHIBAEMBIX MUKPOOPraHU3MaMMU:

C6H1206 —> 2C2H5OH + 2C02T + 105 KI[)K
TJII0KO3a ATUJIOBBIUA CITUPT
2. [IpucoenuHeHre BOJbI K alKCHaM (peakuus cuopamauuu)
npoucxoaur npu temmeparype 300°C:
H,C=CH, + H,O — CHg—CHQOH
ITUJICH STUJIOBBIN CITHPT

3. lenouHno#t ruaposM3 TaJOTEHONPOU3BOJHBIX aJKaHOB —
00wl cnOcood BBENCHUS TUAPOKCUIBHOW TPYIIBI B OPTAHUYECKYIO

MOJIEKYJIY:
CH;-CH,ClI + NaOH — CH3;-CH,0OH + NaCl
XJOPUCTBIN 3TUJ  BOIHBIU P-P 3TaHOJI
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4. BoccTaHOBJIGHHE alIbJCTHUI0B M KETOHOB. IIpu 3TOM U3 anbje-
TUA0B 00pa3yIOTCs MIEPBUYHBIC CITUPTHI, U3 KETOHOB — BTOPUYHBIC:

/O
CH3—C +H, — CHg—CHZOH
H
YKCYCHBIN JTanon
aJIbJICT U/

CH3—ﬁ—CH +H, —> CHj; —(EH—CHg
O OH

IpOIMaHOH POIaHOJI-2

Du3uueckue ceolicmea

Hwuzime roMooru CrupToB - OSCIBETHBIE KUIKOCTH C Xapak-
TEPHBIM 3aI1aXOM, PaCTBOPUMBIC B Boje, cpeanue (10 Cqq) — KUIKO-
CTH, BBICIIIME CIIMPTHI — TBEPAbIC BEIIECTBA, HEPACTBOPHUMBIC B BOJIC.

Temneparypa KUIIEHUSI CIIMPTOB BBIIIE, YEM Y COOTBETCTBYIO-
X yriaesonoponos. Tak, Meran — ra3, kunut npu —162°C, MeTuo-
BBIA CIUPT — KUAKOCTh, Ty +64,7°C. DTO 00BACHIETCS TEM, YTO
MOJICKYJIbl CIUPTOB, TaK € KaK MOJIEKYJIbl BOJIbl, aCCOLIMMPOBAHbI
MEXK]Ty OO0 3a CueT BOJIOPOIHBIX CBS3EH.

acconmanus accouuanuys
MOJICKYJI BOJbI MOJICKYJI CITUPTa

BogopoaHasi ¢Bsi3b — 3TO BHJI CBSI3HM, KOTOpas oOpa3yeTcs B
pe3yJbTaTe AOHOPHO-AaKIENITOPHOTO B3aUMOICHCTBHUS ITOJIBHKHOIO
aToMa BOJIOpojia (aKlenTopa) ¢ HEMOJIeJICHHOW Mapoi 3JIEKTPOHOB
aToMa KHCJIO0poJia (IOHOpa).
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Xumuueckue ceoiicmea

OIHOATOMHBIE CHOUPTBI IO CBOEMY XapakTepy COEAUHEHUS
HEUTpaJIbHbIC, UX PACTBOPBI HE MPOBOIAT dJIEKTpUdyeckuil Tok. Ho
aTOM BOJOpPOJia B THAPOKCWIBHOM TpyIe 00JagaeT ONnpeaeaeHHOM
MOJIBUKHOCTBIO U CIIOCOOEH K 3aMEIICHUIO.

1. O0pa3zoBaHue aJKOroJATOB (3aMeEIlIEHUE aToMa BOJOpOJa Ha
IEJIOYHOU METaJIN):

2 CH;—CH,OH + 2Na — 2 CH3-CH,ONa + Hj?
ATUJIOBBIM CIIUPT STUJIAT HATPUS

2. O0pa3zoBanue 3(pUpPoOB:

a) oOpa3zoBaHUE MPOCTHIX A(DUPOB (MerncmoneKynapnas o0ecuo-
pamayus).

_________

STUJIOBBIA CIIUPT TUATUIIOBBIN dPup

0) oOpa3oBaHME CIOKHBIX dPUPOB (peakuus ymepugpuxayuu):

0 0
Vs P
CHs-CH;OH +CHy-C_ == CH;-CH,~0-C7_ +H,0
STHHOBBIﬁ YKCYCHaH OH ITHIIALCTaT CH3

CIIUpPT KHCJIOTa

OOparHas peakius Ha3bIBACTCS peaKuueil OMblieHUA.

3. BHyTpuMoJIeKyJSIpHAs AerHApaTAllUs CIUPTOB.
(0]

t
CH;-CH,OH — CH,=CH,+ H,0
4. Peaxknus 3amemenuss OH-rpynnbi Ha rajiores:

CH3;—-CH,0OH + HBr - CH;—CH,Br + H,O
ATaHOJ OpomaTaH

5. Peakuusi OKMCJIEHUS
[lepBu4HBIE CIUPTHI OKUCIISIIOTCS C 00pa30BaHUEM aJIbJICTUJIOB,
BTOPUYHBIE — C 00pa30BaHHUEM KETOHOB. TpeTHUYHBIEC CIIUPTHI OKHC-
JSIOTCS B 00J1€€ )KECTKUX YCIOBUAX C Pa3phIBOM YIJIEPOIHOM HICIIH:
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[O] O
CH,-CH,OH —> CH3—C< + H,0
H

DTAHOMI |
YKCYCHBIN aJIbJETHU]]

CHj; —?H—CH3 KM—HO)4 CH3-ﬁ-CH3 + H,O

+ H,SO,
HponaHon-Z MPONAHOH
H,—CHj3
CHs-(—CHs %)» CHg—@—CHg + CH;-COOH
OH +H,S0O, yKCyCHasi
2-MeTHJIOyTaHOJI-2 MIPONIAHOH KHUCJIOTA

Basicnennuue npedcmaeumeﬂu U ux npumeHenue

MeTunoBelii cnupT (METaHOJ) — OeclBeTHas KUJIKOCTh CO
CIUPTOBBIM 3aMaxoM, pacTBOpUMasi B Boje, siaoBuTa (80 mi1 meTaHo-
Ja — cMepTeNibHas 103a). MeTUIOBBIN COUPT NMPUMEHAETCS B Kaue-
CTBE PacTBOPUTENS, KaK roproyuee, s nojaydeHus: GopmaibIaeruaa,
IJIaCTMACC, JIEKapCTBEHHBIX MPENapaToB.

OTUIIOBBIN COUPT (3TAHOJ, BUHHBIN CIIUPT) — )KUAKOCTh C XapaK-
TEPHBIM 3araxoM, *rydas Ha BKYC, CMEIIMBAETCA C BOAOW B JIHOOBIX
OoTHOIIEHUAX. CupT-peKTUPUKAT CONEPKUT 96% FTUIOBOTO CIUpTa U
4% BOABI, KOTOpas HE OTHENseTCA IMpu mneperoHke. [IpoMblnuieHHOE
3HAYEHHUE 3TaHoJIa O4YeHb BeauKo. OH MpPUMEHSETCS B MEIUIMHE, MH-
HICBOW MPOMBIIIEHHOCTH, Tap(ProMeprn, KaKk pacTBOPUTENb, ISl TO-
JYy4YEHHUs] CHHTETUYECKOTO Kay4yyKa, JaKOB, KPaCOK U T.1.

[IponuioBbie U OYTUIOBBIE CIUPTHI COJIEPHKATCA B «CHUBYIIIHBIX
Macjax», TPUMEHSIOTCA B Kaue€CTBE PACTBOPUTENIEH U B OpraHuye-
CKOM CHHTE3E.

Briciiie cnupThl B BUAE CIOXKHBIX 3(UPOB BXOASIT B COCTaB
BOCKOB KMBOTHOT'O ¥ PACTUTEIBHOTO TPOUCXOKICHUS.
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HenpeaeabHble CIUPTHI

BUHUWIOBBIN CIUPT — HEYCTONYHUB, T.K. coaepkuT —OH rpyminy
IIPU JBOMHOW CBSI3U, JIETKO W30MEPU3YETCA B YKCYCHBIM aJIbJCTU]L
(mpaBuJI0 DabTEKOBA):

0
[CH=CH] — H3C—cfH
0

[IpocTbie U cnoxxkHbIE YPUPHI BUHHUJIOBOTO CIIUPTA MPUMEHSIOT-
Cs B IIPOM3BOJICTBE IUIACTMACC.

AJUTHIIOBBIN CIUPT COAEPKUT TUAPOKCUIBHYIO TPYIILY, U30JI1-
POBAHHYIO OT JBOWHOW CBSI3H, MO3TOMY YCTOWYMB, NMPUMEHSETCS B
MIPOU3BOJCTBE TJIMILEPUHA, IIACTMACC, NYIIMCTBIX BELIECTB, MPOSB-
JIA€T CBOMCTBA, XapaKTEPHBIE MUISI COUPTOB W JBOWHOU CBA3H.
Hampumep:

CH,=CH-CH,0OH + Br, - CH,Br—-CHBr-CH,OH

aJUTUIIOBBIA CIIUPT 2,3-mubopommponanoi-1
O] + HOH
CH,=CH-CH,OH %no[ GHz-CH-CH;
AJUTUIIOBBIN OH OH OH
CIIUPT TJIMIIEPUH

Briciine HCIIPCACIBbHBIC CIIMPThI BXOAAT B COCTAaB 3(13HpHBIX
Macel: IrépaHuoJI BbIACIIAIOT U3 I'CPAHH, {hﬂ[!HGBOJ’I — M3 JIMIIbI, LIUT-
pOHCJUIOJT — U3 PO30BOI'0 MacJia.

ApoMaTHYeCcKHe CIIUPTHI

Hanbomnee BaXHBIM U3 apOMATHYECKUX CITUPTOB SIBISETCS OCH-
3WJIOBKIA CITHUPT.

CIZHZ—OH
- C\
T
" C
CH

OH MUPOKO PacCIpPOCTPAHEH B MPHUPOAE, COACPKUTCS B dup-
HBIX Macjax, IpUMEHseTCs B mapdroMepun.

H H

[
HC\ H
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MHoroaromMHbie CIMPTHI

JIByxaToMHbIe CIUPTHI (TJIUKOJIU, TUOJIbI) COJIEPIKAT ABE TU/I-
POKCHUJIbHBIE TPYIIBI MIPU Pa3HbIX aroMmax yriaepoja. B mpoTuBHOM
CIIy4ae CHUPTHI HE YCTOWYMBBI, JIETKO MPEBPAILAOTCS B aJIbICTUIBI
WJIA KE€TOHBI:

OH 0
CH-CH — CH3—C<H+ H,0
OH
Hawubomnee yacto BCTpeyaroTcsi U MPUMEHSIOTCA 1,2-A10JIbI.
(EHZ—(EHZ (EHZ—(EH—CHQ,
OH OH OH OH
OTUJICHTJIUKOJb  MPOMUJICHTIHUKOIb
(aranguoin-1,2) (npomananon-1, 2)

[Tony4daroT ravMKoOJIM OKUCIEHHEM ajJKeHOB 1o Barnepy. JIByx-
aTOMHBIE CIIMPTHI MPOSBIISIOT CBOMCTBA OAHOATOMHBIX. C yyacTrem
OJIHOM THUAPOKCUIIBHOM TPYIIIBI 00pa3yrOTCs HEMOJHbIE TPOU3BOI-
HBIE, C YYACTUEM JIBYX — ITOJIHBIE:

2HO—CH2—CH2—OH +2Na — ZHO—CHz—CHz—ONa + HzT
HENOJIHBIN aJIKOTOJISAT

HO—CHZ—CHQ—OH +2Na — NaO—CHz—CHg—ONa + HZT
MMOJIHBIN aJIKOT'OJISIT

BaxHbIM TPOAYKTOM XUMHUYECKOUN MPOMBIILICHHOCTH SIBJISIETCS
UUKIUYECKUHN 3(hUp STUIICHTIIUKOIIS — JUOKCAH.

H; ToH e H,
N M

HZC\ CH2

/
OH HO
STUJICHTJIIUKOJIb IUOKCaH

B Monekynax ABYXaTOMHBIX CIIMPTOB aTOMBbI BOAOpoAa Ooliee
NOJABUXHBI, YEM Y OJTHOATOMHBIX, TO3TOMY TJIMKOJIA 00JIaJat0T KHUC-
JOTHBIMM CBOWMCTBAMU U OOpa3ylOT KOMIUICKCHBIC COCAMHEHUS C
TUAPOKCHIAMH TSKEIIBIX METAJIJIOB:
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H

|
CH,—OH HO-CH CH>-O —
2 +Cu(OH), + e ’ \CUZO C|HZ+ 2H,0
CH,-OH HO-CH, CHz—Q” ~0-CH,
OTUIICHTJIUKOJIb OTUIJIICHTJIUKOJIb H

MEJTHBIA KOMIIJIEKC
STUJICHTJINKOJIS

OTWIEHIIUMKOJIb — BSI3Kas, ClajKas Ha BKYC, SJIOBUTAas KUI-
KOCTb, TPUMEHSETCSI B TEXHUKE JJIsl MPUTOTOBJICHUS aHTU(PHU3O0B,
UCIIOJIB3YEMBbIX ISl OXJIAXKJICHUSI aBTOMOOMJIBHBIX U aBUAIIMOHHBIX
JBUTATEJIEA, & TaKXKE IS TOJYYEHHUS] CHHTETUYECKOTO BOJIOKHA
«JIABCAHAY.

TpexaToMHbIe CIUPTHI (TPUOJIbI, IJIMNEPUHBI). BasxkHenmmm
MPEICTABUTEIIEM TPEXATOMHBIX CIIUPTOB  SIBIISIETCS  [JIULEPUH
(mpomanTpuoi-1,2,3):

ﬂng—(liH—(lng
OH OH OH

D70 cupornoodpaszHasi, Ciaakas Ha BKYC, HE sIIOBUTAs KUIKOCTD,
pactBopuMasi B Boze. Ilapel ero saoBuThl. [ muuepuH umeer BaxkHOE
OMOJIOTHYECKOE 3HAUCHUE, T.K. BXOAUT B COCTaB JUMUIOB. [Ipumens-
€TCS B NMUIIEBOM MPOMBIIIIEHHOCTH ISl MPUTOTOBIICHUS JIUKEPOB U
0€3aJIKOTOJIbHBIX HAMUTKOB, B OYMa)KHOM M KO>KEBEHHOW IMPOMBIIII-
JIEHHOCTH JIJI TIPEJOXPAHCHUS] MAaTEPUAJIOB OT BBICBIXaHMS, & TAK)KE B
MEJUIIAHE, KOCMETOJIOTUY U B MPOU3BOJICTBE B3PHIBUATHIX BEIIECTB.

QHz—OH ?HZ—ONOZ

(le—OH +3HONO; — ?H—ONOZ + 3H,0
CH,—-OH CH,-ONO,
TJIMLEPUH TPUHUTPOIIULIEPUH

(B3pBIBUATOE BEIIECTBO)

JIlunaMut — uHQy30pHas 3eMJisi (MU acOeCT), MPONUTAHHAS TPU-
HUTPOTIMIIEPUHOM. OTKPBITUE B3PHIBYATHIX CBOMCTB TWHAMHUTOB IIPH-
HajuiexuT A. Hobenro, umMs kotoporo HocuT HobOeneBckas mpemus.

I'muniepuH nposBisieT oOIIMe CBOMCTBA CIIUPTOB, T.€. 00pa3yeT
MIPOCTHIC U CIIOXKHBIC dPUPBI, OKUCIISIETCS TIO CTaIUSIM, HO B OTJINYHE
OT OJHOATOMHBIX CIIMPTOB B3aMMOJICMCTBYET C OCHOBAHUSAMU TSIKeE-
JIBIX METAJIJIOB, IPOSIBJISASE KHCIIOTHBIE CBOMCTBA.
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CH,-OH HO-CH,  cH,-0._ M>o cH,
| W
?H ~OH+CU(OH),+ HO-CH —> CH-0<7 %0 CH+2H,0
CH,-OH HO-CH, CH,OH HO CH,
IO CPHUH IIMOCPHUH riamoepar MCIu

[Tatnatomusiii cnmpt kcuaut HOCH,—(CHOH);—CH,OH wun
mectuaToMublil criupt copobur HOCH,—(CHOH),—CH,OH pacmpo-
CTpaHEHBI B IPUPO/IC ¥ MIPUMEHSIIOTCS B MEIUIIMHE U MHIICBOU MPO-
MBIIIJICHHOCTH B Ka4€CTBE 3aMEHUTEIIEH caxapa.

D eHoJIbI

@enonvt (OKCUOEH30JIbI) — TMPOU3BOJAHBIE APOMATUUYECKUX YT-
JIEBOJOPOIOB, B MOJIEKYJIaX KOTOPBIX aTOMBI BOJIOPOJIa TIPH YIJIEPO-
7€ apOMaTHYECKOTO KOJIbIAa 3aMEICHbl Ha THAPOKCUIBHBIC TPYIIIHI.
PaznuyaroT oTHOATOMHEBIE, IByXaTOMHBIC U TPEXaTOMHBIC (PEHOJIBI.

OnHoaTtoMHbIe (PEHOJIBI

H H H OH
P! z :
Or TOI™ TOL 1O}
H /CH H CH/CH HC\CH/C_CH3 HC\SZ/CH
dbenon CHs

(oxcubenson)  opro (1,2)-kpeson  mera (1,3)-kpe3on mapa (1,4)-kpeson

Cnocoowvl noyuenus

1. ®pakuMOHUPOBAHUE KAMEHHOYTOJIBHOU CMOJIBI.
2. CruaBrieHue coJielt apoMaTHIECKUX CYIb(OKHUCIIOT CO IIeJI0UaMHu;

CgHsSO3Na + NaOH — CgHsOH + Na,S0O;3
HaTpUeBas COJb dbeHon
OEH30JICYTb()OKUCIOTHI
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3. Okucienue KyMmoJja (M30MponuiIoeH30a):

g
(IZH—CH3 CI)H
C C
N~ N
HE —~CH o HE CH
(O 2 T+ onpn
HC CH HC_>—"_CH
ScH ch ©
KyMOJI dberon areToH

Du3uueckue ceovicmea

@DEeHOJIBI — KPUCTAJUIMYECKUE BEIIECTBA C XapaKTEPHBIM DPE3-
KHM 3aIlaxoM, HU3IIHE TOMOJIOTH PacTBOPUMBI B BOJIE, SITOBUTHI, 00-
JaJal0T aHTUCENTUYECKUM (ITPOTUBOMUKPOOHBIM) IEUCTBUEM.

Xumuueckue ceoiicmea

B mMonekyne ¢eHona HabmogaeTCs B3aUMHOE BIUSIHUE THIPOK-
CHUJIBHOM TPYIIIIBI U apOMaTHYECKOTO KoJibIla Apyr Ha npyra. [lox
BJIUSIHUEM OEH30JIbHOTO KOJIbIIAa YBEIWYUBAETCS TMOJBWKHOCTH aToO-
Ma BOJIOPOJia B THAPOKCUIBLHOM TPYIIE, T.€. YCHIUBAIOTCS KHUCIIOT-
HbIE€ CBOMCTBA.

[lox BIMAHMEM THUAPOKCUIBLHOM TPYIIHBI 32 CUET OTTITHBAHUSA
AIIEKTPOHHOM Taphl aToMa KUCIOpoJa K OCH30JbHOMY KOJbITY (I10-
JIO)KUTENIBHBIA ME30MEpHBIH A(PPEKT) MNPOUCXOAUT YBEIUUCHUHE
AIIEKTPOHHOM TJIOTHOCTH apOMaTHYECKOr0 KOJIblla B OPTO- M Tapa-
TIOJIOXKEHHUSX M MOBBIMIASTCS €ro PeaKIMOHHAS CIIOCOOHOCTh B peaK-
IIUSX 3aMEIICHUS.

O-H
¥
3
HC (‘ZH
HL CH
—



1. B3aumopeiicTBue co meJ0o4aMu (B OTIMYUE OT CIIUPTOB) C 00-
pazoBaHreM (PEHOJIATOB:

CsHsOH + NaOH — C¢HsONa + H,0
dbeHon dbeHomaT
2. Peakum 3aMeneHust (IIPOUCXOJIAT B OPMO- 1 RAPA-TIOTIOKCHHE).
a) OpoMHUpOBaHHUE:!

OH

e o
U
HC CH B C\C_Br
| Q I +3Br, — I Q | + 3HBr
HC CH
—
~ HE S cH l
denon I|3r
(oxcubeH3oi1)

2,4,6-Tpudbpombenon
0) HUTPOBAHUE!

o OH

C C
™~ ~
HC™ —~CH ON—C o~ C—NO,
| I + 3HONO, — | Q I +3H,0
HC CH HC CH
denon NO,
(oxcmOEH30.T) 2,4,6-TpuHATPOEHOT

(muKpUHOBAs KUCIOTA
B3PBIBYATOE BEIIECTBO)

3. Peakums dTepupukanum:
CgHs0H + CH3COOH — C¢HsOCOCH3 + H,O

4. Kongencanus ¢ gopmanbieruoMm ¢ odOpazoBaHueM (HEHOJI-
dbopMabIeTUIHBIX CMOJT:

OH OH o1 OH

C C C C
He” - \le_};__g___}_ljc/ cH HC e —CHz—C/ CH
(O (O] w (O] - O]
HC CH HC CH HC CH -
el Scit ~cil ~ScH



5. KauecTBeHHasi peakuusi Ha ¢eHoJI ¢ xJopuaom xeme3a (111):

. ©H©

O O
N\ Y/
6 + FeCl; — Q—> Fe — 3 HCI
/ \

KOMILIEKCHBIN (penorat xemnesa (111)
(¢puoneToBsIi IBET)

Basicnenuue npedcmaeumeﬂu U ux npumeHenue

®deHon (okcuOeH30J1, KapOOJIOBasi KUCIIOTA) MPUMEHSIETCS TS
npou3BOICTBa (heHOIDOPMATIbIETUIHBIX CMOJI (PEHOIIIACTOB), Kpa-
cuTesel, AC3UHPUIUPYIONUX CPEACTB, JAYOWUIBHBIX, B3PHIBUATHIX
BEIIECTB, JICKAPCTBEHHBIX MpPENapaToB, MECTUIIMIOB Ha OCHOBE (e-
HOKCUYKCYCHOW KHCIIOTHI (T€pOUITUIOB M PETYISATOPOB POCTA).

I'epOunuabl — 310 cpeacTBa 00pbOBI C COpHsIKamMu. B manbix
7103aX 3TH COCIMHCHHMS JICUCTBYIOT KaK PEryJIaTOPhI pOCTa:

?—CHZ—COOH (I)—CHZ—COOH O—-CH,—COOH
I
O O C
Hi: ﬁH H|C T‘CHS HC —~C—CI
HC CH HC CH HL Q C|H
_—
I
(deHoKCHyKCyCcHas Cl CI
KHCJIOTa 2-metun-4-xs0p- 2,4-nuxyopheHoKcu-
(peHoKCHyKCyCcHast YKCYCHasl KHCIIOTa
kucioTa (2M4X) (2,4]1)

Kpe3oJ1 ucnosib3yroT MpU U3rOTOBJICHUH CUHTETHYECKUX CMOJI,
KpacuTeJsieu, A MPOMUTKU JPEBECHUHBI B LEIAX MPEIOXPAHEHUS OT
THUEHMS, Oy1arogaps OaKTEpUIIUIHBIM CBOMCTBAM.

Tumon (5-metun-2-nzonponmi-1-okcHOeH3051) CONEPKUTCS B
TMUHHOM MacJjie, IPUMEHSETCSI KaK aHTUCEIITHK.
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I
C
~
ch_C/ C— H—CH3
(O] &
HC CH
—
¢H ~ch
CH C CH\ CH\
/ N~ / ~ THUMOIJI / /
TOIOL TOIOTT
HC C CH HC ~_C /CH
~ci el Scil on
o-HadTOM B-nadton

Hadronsl (o- 1 3-) ABIAIOTCS OCHOBOIM BUTAMUHOB Tpymibl K,
MPUMEHSIIOTCSL B TPOU3BOJICTBE KPACUTENEH, AHTUCENITUKOB U POCTO-
BBIX BEIECTB.

/IByxaToMHbI€ (PEHOJIbI

OH
; L L
P N —

H‘C C‘—OH H‘C Q C‘H HT Q ﬁH
HC\ /CH HC\ /C—OH HC\ /CH

CH CH ¢

OH
1,2-mnokcuben3on 1,3-mnokcuOeH301 1,4-mnokcubeH301

(TMpOKaTEXHH) (pe3opiiyH) (TMAPOXHMHOH)

JMOKCHOEH30JIbl MPUMEHSIOTCS 111 IPOU3BOJCTBA KpPACHUTE-
J€l, B3pBIBYATBIX BEILIECTB, JEKAPCTB, BAHWIMHA, QYIIMCTBIX BE-
IIECTB, a Takke B poTorpaduu.

TpexaroMHbIe (PEHOJIBI

S .

i
HTI C—OH HTZ Q C\:—OH HTZ Q ﬁH
H C—OH

CC H/C—OH HC\C ~_CH HO—C —
|

C CH
OH
1,2,3-TproKCHOEH30 1,2,4-TpuokcubeH3o 1,3,5-TpruokcubeH3o1
(uporato) (OKCUTHIPOXUHOH) (pmoporroryH)
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OTH COCNMHEHUS COJepKaTcs B dPUPHBIX MacjiaxX, B CEMEHax
THIKBBI, B IyOMJIbHBIX BEIIECTBaX, UCIIOIB3YIOTCS B KAUECTBE JICKap-
CTBEHHBIX IIpenaparoB U B (hoTorpaduu.

Bonpocs! 111 CAaMOKOHTPOJIs

1. Kakue oOpraHu4eckue COEAMHEHUS] OTHOCITCA K KJaccy
CIIUPTOB?

2. OnuiuTe Ki1accu(puKalyo CIUPTOB, MPUBEIUTE PUMEPHI.

3. B kakue peakiuu BCTyIaeT STUIOBBIA CHUPT? 3aluIInuTe
CXEMBI PEAKIIUH.

4. I'ne ucnoyib3yeTcsi ITUIOBBIN CIUPT?

5. Kakas peakuusi Ha3bpIBa€TCs peakiyen srepuduranum?

6. CoctaBbTe (POPMYIIBI IBYX- U TPEXATOMHBIX CITUPTOB.

/. Kakne XxuMu4yecKkue CBOMCTBA XapaKTEPHBI JJIsi MHOTOATOM-
HBIX CIIUPTOB?

8. C moMomipi0 Kakol peakiud MOXKHO OTJIMYUTh MHOTOATOM-
HBIE CITUPTHI OT OJTHOATOMHBIX?

9. Kakoe Ouosiornueckoe 3Ha4yeHNEe UMEET TPEXaTOMHBIN CITUPT
TJIULIEPUH?

10. Kakue coequnenus Ha3piBalOT heHosamu? [IpuBenure
dbopmyIbl PeHONOB.

11. OnummuTe XuMHYECKHE CBOMCTBA (DEHOJIOB.

12. Kakast kauecTBEHHas peakiysi UCIOIb3YyeTCs JJIsl 0OHapY-
XKeHUst HEHOJIOB?

13. I'ne mpuMeHstoTcst PeHOIIbI?

14. Kakue npousBojaHble (PEHOJIOB MCHOJIB3YIOTCA B KaueCTBE
MNECTUIIUIOB B CEILCKOM XO35IUCTBE?

15. Jlonumute cXeMbl CIECIYIOIINUX PEAKIINNI:

a) CH;—CH,—OH + Na —

0) CH;~CH,~OH + CH3;COOH —
B) CH;—CH,—OH + [O] —

r) CeHs—OH + NaOH —
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AJILJIETM/IbI U KETOHBI
(OKCOCOEJUHEHUS)

AJbJAeruibl 1 KeTOHbI SBJISIOTCS IPOU3BOIHBIMH YTJICBOO-
POJIOB, KOTOpBIE coAepkKaT KapOOHUIbHYIO (0KCcOo-) rpymmy >C=0. B
anpAeTUAaX YIJIEPOa KapOOHMIBHON TPYIIIBI CBSI3aH C aTOMOM BO-
OPOJia U YIIIEBOAOPOIHBIM PagdKaIoM, a B KETOHaX — C JIByMs yT-
JICBOJAOPOAHBIMH PaJIUKATIaAMHU.

O D
R.CZ R-C-R
o
AJIBJICTU A KCTOH
_0

Knaccuguxkauusn

AJIBAETUIBI U KETOHBI PA3IUYalOT MO THUILY YTJIEBOJOPOJHOTO
panukana R. TpuBuanabHble Ha3BaHUS albJCTHI0B COOTBETCTBYIOT
Ha3BaHUSIM KHCJIOT, B KOTOPBIE OHU OKUCIISIFOTCA. Ha3BaHUs KETOHOB
CKJIQJBIBAIOTCSl U3 HA3BaHUUM PaJMKaJIOB U CIOBa «KETOH» (paruo-
HanbHasgs HomeHkiarypa). [lo nomenwkiarype MIOITAK wamuume
aNnbJACTUAHON TPYyNIbl 0003HAYAETCSI OKOHYAHUEM «ajib», HAINYHE
KETOHHOW TPyl — OKOHYAHUEM «OH.

HpeIle.]'IbeIe aJbJeruabl 1 KETOHDI:

-0 .
H—C< MYypaBbUHBIN aabJeruj (MeTaHab)
&O o
H3C—C\ YKCYCHBIW aJIbAETU/T (3TaHaIb)
H
-0 .
H3C—CH2—C\H MPONTMOHOBBIN alibieTu 1 (MMPOIMAaHAJIb)

O
H3C—CH2—CH2—CZH MacCJISTHBIA ayibaeru/l (OyTaHab)

76



CHg—%—CHg aleToH, JTUMETHIKETOH (ITPOMaHOH)
O

CHg—?l—CHZ —CH3; METWIPTUIKETOH (OyTaHOH)
O

HereI[eJIbeIe AJIbJACInAbl U KETOHbI.

O
HZC:CH—CfH aKpoJienH (MpOoIeHab)
CHg—ﬁ—CH:CHQ METHJIBUHUWIKETOH (OyTEHOH)

O

ApOMaTH‘IECKI/Ie aJbJAernibl U K€TOHbI:

cfo
H ot (7S
0 o

OCH30IHBIIM aneTopeHoH 6eH3oheHoH
anbAeTU (MeTHII()EHUIIKETOH) (mdeHMITKETOH)
(6en3anpaerun)

Kpome Toro, mo uucity KapOOHHIILHBIX TPYIIIT OKCOCOCTMHEHUS
MOAPA3CTIAIOTCS Ha MOHO-, M- U IMOJUKapOOHMIBHBIE (HampuMmep,
JWANIbACT U, TUKETOH U T.J1.).

Cnocoowl nonyuenusn

AnblieTuibl 1 KETOHBI BXOJST B COCTaB 3(HUPHBIX Macel, a
TakXe 00pa3yroTcsl MPU OKUCIECHUU MPUPOIHBIX OPraHUYECKUX CO-
eINHEHU.

1. OxucieHue CnupToB:

[O] 0O
=
CH;-CH,OH —— CH3—C\H

3TaHOJI YKCYCHBIN aJIbJEeTH/L

(ateTasbaCTUN)
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0
CH3—§H—CH3 o1, CHa-C~CHg

H
IIPOITaHOJI-2 IIPOITAaHOH

AHaNOruYHbIe MPOIYKTHI 00pa3yloTCs MpU JACHATYPUPOBAHUH
CIIUPTOB.

2. 'mapaTtanusl aleTUICHOBBIX YIIeBoJ0poioB (peakmus Ky-
4epoBa):

0
CH=CH + HOH — [H,C=CH-OH] —» H3C—C\H

aleTUJIEH BUHUJIOBBIN YKCYCHBIU
CITAPT albJETU/1

HC=C-CH3+HOH—[H,C=C(OH)-CH3]—> CHg—ﬁ—CHg
IPOIIVH npormnexH-1-o-2 0O
IIPOIIAHOH
3. IMuponus conelt OpraHMueCKUuX KUCIOT.
IIpu HarpeBaHHUM COJEH, COAEPXKAIIUX OCTATOK MYPaBBUHOMN
KHCIIOThI, 00pa3yIoTCsl aJibIETU/IbI, OCTAJIbHBIE COJIM JIAI0T KETOHBI:

0
R_C< v 0

/8>Ca 7 RCT + caco;
H-C

X0 aJIb 1T 1/
R-cZ°

~0 tv

P Ca > R—E—R' + CaCOs;
R'-C

QO KETOH

Du3uueckue ceolicmea

MypaBbUHBIN allbJACTHA — I'a3, OCTAJIbHBIC AJIbJACTHABI U KETO-
HbI — JKMJKOCTU WU TBEPAbIC BEIIECTBA, JIET4Y€ BOJIbI, B OOJIBIINH-
CTBE paCTBOPUMBIE B BOJIE.
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Xumuueckue ceoiicmea

AJbIETHIBI M KETOHBI — CaMble PEaKIIMOHHOCIIOCOOHBIE Opra-
HUYECKHE COCIMHEHMS, T.K. COJep)KAT aKTUBHYIO MOJISPHYIO KapOo-

HUJIBHYIO TPYIIITY: e o
+ —

>C'?g)

[ToaTOMY OHM BCTYMAarOT BO BCE THUIbI OPTaHUYECKUX PEAKIIHIM:
OKHCJIEHHUS, IPUCOCIUHEHHNS, 3aMEIICHUS, TOJIMMEPU3ALANA U TTOJIH-
koHAecanuu. [Ipuuem anpreruapl akTUBHEE, YEM KETOHBI, B MOJICKY-
JaX KOTOPBIX CKa3bIBAETCS BIUSHUE BTOPOTO pajuKajia Ha KapOo-
HUJIBHYIO TPYIIILY.

1. Peakniuy OKHCJICHHA.
AJbaeruapl OKUCISIIOTCS 0osiee CIaObIMU OKHUCIIMTEISIMH, YEM
KETOHBI, ¢ 00pa3oBaHMEM KapOOHOBBIX KHCJIOT C TE€M K€ YHCJIOM
aTOMOB yTIJIEpOJIa:

0 @)
HyC-C <H +2 [Ag(NH3),]OH ach_cfongg | +4NH; +H,0

YKCYCHBII YKCyCHas
aJIbJCTHU/I KHCJIOTa

DTa peakins Ha3bIBACTCS «peaKuueil cepeOpPsIHOTO 3epKaIay,
SABJISIETCSI KAUYECTBEHHOW Ha albJACTHAHYI0 TPYINNY M TO3BOJSET
YCTAHOBUTH €€ HAIMYUE B CIOKHBIX IPUPOJIHBIX COCTUHECHUSX.

OkwucieHrue aabJIETU0B MOXKET MPOUCXOAUTH U TOJ JICUCTBU-
em ruapokcuaa meau (11) ¢ Bermenenuem okcuma meau (1):

0
H3C_C<H + CU(OH)2 —> H3C—C<(C))H + Cu,0 + H,O

YKCYCHBIM QJIbACTHU] YKCYCHasi KUCJI0Ta

KeToHBI OKHUCHSAIOTCS CUJIBHBIMUA OKHUCIHUTENISIMU C Pa3pbIBOM
YIJIEPOJHOM 1IeH U 00pa30BaHUEM KHUCJIOT C MEHBIIIUM YHCIIOM yT-

JIEPOJHBIX aTOMOB:
HCOOH + CH3—CH,—~COOH

MypaBbUHAs MPONHOHOBAS
CHs—ﬁ—CHz—CHs *10] KHCIIOTA KHICIIOTA
O CH5;-COOH + CH;-COOH

YKCYCHAasi KUCJIOTa
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2. Peakuyu nmpucoeIuHeHUs1 IIPOMCXO/IAT 3a CUET pa3phiBa JIBOM-
HOM CBSI3U B KapOOHWIILHOM TpyTITiE:
a) peakIys BOCCTaHOBJICHUS (11O JEMCTBUEM BOAOPO/Ia allbe-
TUJIbl PEBPAIAIOTCS B IEPBUYHBIEC CIUPTHI, KETOHBI — BO BTOPpUY-
HbBIE):

0
H3C—CfH +H, - CHs—CH,~OH

OTaHaJIb 9TaHOJI

CH3—|C|:—CH3 +H, > CH; —(le—CHg
O OH

IIPOIIaHOH IIPOITAHOJI-2

0) mpucoeAMHEHNE CUHWIHHOHN (IIMaHOBOJOPOIHOM) KUCIOTHI C
oOpazoBaHueM OKCHHHUTPUIOB. [Ipu 3TOM BOAOpOA HampaBiseTcs K
KHUCJIOPOZy KapOOHWIBLHOM TPYIIbI, a HUTPWIbHAS TPyINa — K yrJjie-
poay. DTo mpuUMep HYKJICOPUILHOTO TPUCOSTUHCHUS:

H,C-CZ° +HCN - CHy-CH-CN
H OH

HUTPUII O-OKCUITPOITMOHOBOM
KHUCJIOTBI

B) IPUCOEIUHEHUE TUAPOCYIIb(PUTA HATPUSL:

@)
H3C—cfH+ NaHSO; — CHs-CH-SOsNa
OH

B pesynbrare 00pa3ytorcs coiu cyibGOKHUCIOT. ITUM METO-
JIOM YCTaHABJIMBAIOT COJEPKAHUE OKCOCOETMHEHUH, B TOM YHUCIIE B
MUIIEBBIX MPOIYKTAX.

I') IPUCOEUHEHUE CIIUPTOB C 00Opa30BaHNUEM alleTajeH:

0 + CoHsOH
HyC-CZ +CaHSOH —CHy CH-OC;Hs —->CHyCH-OCH;
H - H,O
OH OC,H5
[mojJyancTaib aneTainb

3. Peaknuu 3aMelieHusi aToMa KUCJIOpoAa B KApOOHUILHOM TPyTITIE!
a) B3aUMOJICUCTBUE C MIATUXJIOPUCTBHIM PochopoMm:
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_0
HaC-C{ + PCl; —» CHz-CHCI, + POCl,
H 1,1-nuxmaopaTan

CHg—C—CH3 + PC|5 — CH3—CC|2—CH3+ POClg
6 2,2-TUXJIOpIPOIaH

0) B3aumozeiicteue ¢ ruapokcusiamuaoM (NH,OH) ¢ o6pazoBanuem
OKCUMOB:

0
H,C-CZ~ + NH,OH —» CH;—CH=N-OH + H,0
H OKCHMM YKCYCHOT'O aJIbJIEr11a

CH3—|C|:—CH3+ NHZOH - CHg —%—CHg + Hzo

O N-OH
OKCHUM alleTOHa

OKCHUMBI — KPUCTALIMYECKUE BEIIECTBA, KOTOPHIE HCIOJIb3YIOT-
csl ISl UACHTU(DUKAIIMY AJIbJIETUIOB U KETOHOB U JJIA BBIJCIICHUS WX
U3 CMECHU BEILIECTB JPYTUX KIIACCOB.

4. Peaknusi moJiMMepu3anuu (XxapakTepHa TOJIBKO IS allbie-

THUJIOB):
H H
n (ljzo — féli—O n n = 10-50
H H
dbopmanbaeru MNOJIMOKCHUMETHUIICH

(monudopmaIbaerun)

[Tomudopmansaerua, Onaronapss BBICOKOH MPOYHOCTH, MpUME-
HSIETCSI B KQUECTBE 3aMEHUTEIISI METAJIJIOB.

5. Peakumy KOHJAeHCAMH OBIBAIOT JIBYX THUIIOB:
a) aJbJ0JIbHAs KOHJACHCAIIUS:

X0J0/,

0 0 on 0
HyC-CZ + H-CHC z . 98, H,C_CH(OH)-CH, CZ -
. aJIbJ10Jb
YKCYCHI)IH AJIbACT U

C nmomomisto 310N peakiuu A.M. byTiepoB BIiepBbi€ CUHTE3U-
pOBaJI CaxapucTOE BEIIECTBO KOHACH CAUen (hopMaapaeruia.
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0) KPOTOHOBAs KOHJICHCAIIMS.

O ¢° @)
HsC—CH(OH) —CH,-CZ . v H,C-CH=CH-C fH
-H,O
aJIbJ0JIb ’ KPOTOHOBBIN AJIbJECTH/T

AHAJOTUYHO MIPOXOIUT PEaAKIMS KOHICHCAIIMN MOJIEKYJI KETOHOB.
6. Peakumm ¢ yyacTuem yrjieBoJA0pPOJAHOIO paauKaJa;
a) 3aMeIleHMEe aToOMa BOJIOPO/Ia Ha TaJoTeH.

[Ton BausitHUEM KapOOHUJILHOW TPYIIbl YBEJIUYUBACTCS TIO-
JBUKHOCTH BOJIOPOJIA B (i-TIOJIOKEHHUU MTPEJEIbHBIX albJCTH/IOB:

Y B« o)
CH;—CH,—CH,C fo +Cl, —— CH3—CH2—CHC|—C<
H ~HCI H
MAaCJISHBIN aJIbJIETU/ O-XJIOPMACJISTHBIN QJIbJICTH/T

0) peakyy Ha ABOMHYIO CBS3b JUISl HEMPEACIbHBIX ajbJeTH/I0B
U KETOHOB IPOMUCXOJAT AHAJIOTMYHO aJKEHaM WU COMPOBOXIAKOTCS
oOeclBeYMBaHHEM PAacTBOPOB OpoMa U IepMaHraHaTa Kajus:

O O
HZC:CH_CfH + Br2 > HZC(BI)—CH(BF)—CfH
aKpOJIEUH 2,3 - nuOpoMIpoIIaHallb

H C:CH—C/ [O] + HOH\ H H)}-CH(OH)— -~
2 \H KMnO, 2C(OH)-CH(OH) C\H

aKpOJICHH TJINIEPHUHOBBIN AJIbJIECTH/

B) pPEaKIMU 3aMEIICHUS IJI1 apOMAaTHYECKUX aJIbJACTUIOB U Ke-
TOHOB ITPOUCXOJIAT B METa-TTOJIOKCHHE apOMATHIECKOTO KOJIBIIA, T.K.
KapOOHMIIbHAS TpyNNa sBjsieTca 3amectutenieM |l-poaa:

O
7 CfH
H + HONO, — + H,0
NO,

M-HUTPOOEH3aIbICTH/T

OeH3aJIbJIET U]
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Baosicneiiuuue npedcmasumeﬂu U ux npumenenue

MypaBbuHbIN anbierun (hopManpiaerua) — razoo0pasHoe sio-
BUTOE BEIIECTBO C PE3KUM 3amaxoM. BoHbIi pacTBOp hopMalbaeruia
30-40 % nHa3bIBaeTcss POPMATUHOM U SIBJIETCS CUJIbHBIM aHTHUCEIITU-
KOM. OH NpUMEHSETCA B MEIMIMHE W BETEPUHAPUU ISl XPAHECHUS
AHATOMUYECKUX MPENapaToB, a TAKKE ISl TPOTPABJIUBAHUS 3€PHA, T.K.
oOmanaet pyHruuuaHoH (MPOTHBOrPHOKOBON) AaAKTHBHOCTBIO.

Kpome Ttoro, dbopmanbaerua MCHONb3YyeTCS B MPOU3BOACTBE
METUJIOBOTO CHUPTA, (PeHoaOopMaIbACTUAHBIX CMOJI, IJIACTMACC,
JIEKapCTBEHHBIX MPEINAPATOB.

YKCYCHBIN anbAeruj (aneranbIerua) — sA0BUTas, JErKOJIeTy-
yas XKUJKOCTh, PUMEHSETCS JJISl MOJYYEHUSI CUHTETUYECKOTO 3TH-
JIOBOTO CIIUPTA, YKCYCHOM KUCIIOTHI U IPYTHUX BaXKHBIX MPOTYKTOB.

DEH30MHBIN alIbACTU]I — XUAKOCTh C 3allaXOM F'OPbKOIO0 MHUH-
Nans, MPUMEHSETCS Uil CUHTE3a KPAacUTENICH, AYIIMCTBIX U JIeKap-
CTBEHHBIX BEIIECTB, a TAKKE€ B KOHJAUTEPCKOW MPOMBIIUICHHOCTH B
BHJIE TPOM3BOIHOTO BAaHWJIMHA.

O
H

cZ
HO
—CH3;
BAHWJINH

AIIETOH (MPOIMAHOH) — KUJKOCTh C PE3KUM 3alaxoM, pacTBO-
pumas B Bojze. ILIInpoko ucnosb3yercss B Ka4€CTBE PACTBOPUTEIIS Jia-
KOB, KPAaCOK Y B OPraHUYE€CKOM CHUHTE3E.

Bonpocs! 111 CaMOKOHTPOJIs

1. Kakass QyHKIIMOHAJIbHAsI TpyMma Ha3bIBACTCS KapOOHUIIb-
HOW?

2. [IpuBeaute GopMysTbl HUZIMIUX TOMOJIOTOB MPEICTBHBIX allb-
JIETUI0B U KETOHOB. B uem ux paznuuue?

3. OnuiuTe HOMEHKIATypy allbJIeTUIOB U KETOHOB.
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4. TlepeurcnuTe TUTBI PEAKIUM, XapaKTEPHbIE IS ajbJIeTHU]IOB

N KCTOHOB, IPUBCIUTC ITPUMCPHI.

HaJIs.

HOB.

5. Kakoii peakiiueid MOKHO OTJIUYUTD AJIbJACTUIBI OT KETOHOB?
6. 'ne npumensiercs gopmanuu? Ilpuseaure dopmyny mera-

/. Hanumute ¢hopMyIabl CIEIYIOIIUX COSAUHEHUI:
a) 2,2-TuMeTUINponaHab;
0) 3-meTunOyTEH-2-aJb;

B)2,2,5-TpUMETUINIEHTAaHOH-3.
8. JlonmuiuTe CXeMbl CICAYIOMMX PEaKIU:

O
=
a) H3C_C<H + H, —»
O
=
0) H3C_C<H +Ag.0 -

o)
=
B) H3C—CH2—C<H + PCls —

r) CH3—|C|:—CH3 + HCN -

9. I'me mpumMeHsieTcs alleToH? 3anuiuTe ero GopMyy.
10. ITpuBenuTe hopmMyIIbl ApOMATUUECKUX ANIbJIETUIOB U KETO-
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KAPBOHOBBIE KUCJIOTbBI

OprannyecKUMH HMJIH KApOOHOBBIMHM KHCJIOTAMH Ha3bIBa-
I0TCSl COEJIMHEHMUS, coieprkalue kapOookcuabHyto rpymnmy —COOH:

R-CZ
SOH

Knaccugpurkauus

1. Ilo muny yenesodopoonozo paodukanra R paznuyaror mpe-
JIENbHBIC, HENIPEIEAbHBIE, ADOMATUYECKUE KUCIIOTHI.

2. Ilo ocnosHocmu, T.€. IO YUCITY KapOOKCUIIBHBIX TPYIII, KUC-
JIOTBI AEIISATCS HA OJJTHOOCHOBHBIE, JBYXOCHOBHBIE U MHOIOOCHOBHBIE.

3. Ilo nanuuuro opyeoii ¢ynkyuonanrvuotu epynnvl. Hampumep,
OKCHUKHUCIOTHI cogepxar rpymisl —COOH n —OH, aMUHOKUCIOTHI —
— COOH u —NHo,.

Hpez(e.m)Hble OAHOOCHOBHbBbIC€ KHCJIOTbI

dopmya romonoruaeckoro psaa C,H,qi COOH.

H-COOH MypaBbUHas (METAaHOBAs) KMCIIOTA
CH3;—COOH YKCYyCHasl (3TaHOBas) KUCJIOTA
CH;—CH,—COOH MPOIMUOHOBAs (TPONaHOBasi) KUCIOTA

CH3-CH,—CH,—COOH wmacnsHas (0yTaHoBasi) KUCJIOTa

C5H3;—COOH NaJlbMUTHHOBAs (Te€KCaIeKaHOBas )
KHCIIOTa

C16H33—COOH MaprapuHoBas (renTtajekaHoBasi)
KHCJIOTa

C17H35—COOH cTeapruHOBas (OKTaJIeKaHOBAs)
KHUCJIOTa
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Homenxknamypa

HaubGonee ynorpebisieMble TpUBUAIbHbIC HA3BAHUS KUCJIOT Ya-
CTO COOTBETCTBYIOT INPHUPOJHBIM HMCTOYHHUKAM. B COOTBETCTBHUU C
HoMmeHkiatypor MIOITAK k Ha3BaHuio yriieBogopoaa C TEM XKe
YUCJIOM aTOMOB yTJiepoja J00aBIISIETCS OKOHYAHUE «-OBasi KHUCIIO-
Tay. OcTtatku KUCIOT 0€3 ruApokcuiibHOM rpynmbl (R—CO-) Ha3bI-
BaroTcsa anminamu. Hampumep: (H-CO-) — dopmun, (CHz—CO-) —
aneTui.

Opraandeckre KUCIOTHl IMIUPOKO PACTIPOCTPAHEHBI U WUTPAIOT
BaKHYIO POJIb B IIPUPOJIE KaK B CBOOOJTHOM COCTOSIHHH, TaK U B BHJIC
MIPOU3BOIHBIX.

Cnocoo6wl nonyuenusn

1. Okucnenue CIIMPTOB, AJIBACTUAO0OB U KCTOHOB.

[0] 20 [0] 20
R—-CH,OH - R-C —~5 R-C
? ~H ~OH
CIIUPT
aJIbJICT U] KapOOHOBAas KMCIOTa

2. T'maponu3 HUTpUIIOB (IIMAHU]IOB):

R-C=N + 2H20 — R—COOH + NH3
HUTPHJI KHCJIOTa

3. OxuclieHHE BHICIINX TOMOJIOIOB aJIKaHOB:

CH3—(CH2)16—CH3 — CH3—(CH2)16—COOH + HzO
OKTaJeKaH OKTajJieKaHOBas
(cTeapuHOBas) KUCJIOTA

Du3uueckue ceolicmea

Hwuzmme romosiorm KHCJIOT — KUAKOCTH C PE3KHUM 3allaXOM,
PaCTBOPHUMEBIC B BOJC, BBICIIHUEC — TBCPALIC BCIICCTBA, HC PAaCTBOPH-
MBIE€ B BOJIE. MOJ'I@KYJ'H)I KHCJIOT aCCOIMUPOBAHbI BOJOPOIAHBIMHA CBsI-
3IMH B JUHEHHBIC U IMUKINYCCKUC TUMCPDI.
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Hampuwmep:
/O e o o H—O\ C_

S
NOH . G

R-C R

TeMmnepaTypbl NJaBJ€HUS BBICIIMX TOMOJIOTOB KHCIJIOT 4epe-
IYIOTCS B 3aBUCUMOCTH OT ymnciia CHo—rpymm.

Xumuueckue ceoiicmea

XUMHUYECKOE MOBEICHUE KHUCIOT CBS3aHO C HAJIUYUEM Kap-
OOKCWJIBHOW TPYIIBl M CTPOCHUEM YTJIIEBOJAOPOIHOTO paauKaia.
Pacnpenenenue 3JIeKTPOHHON MIOTHOCTH B KapOOKCUJILHOW TpYIIIIE
TaKOBO, YTO CBsI3b O—H 3HauMTENbHO OcCiabJieHa U BOJOPOJ CTaHO-
BUTCSl 00Jie€ TMOABMKHBIM. JTO OOYCIIABIMBAECT KHUCJIOTHBIE CBOW-
CTBa. DJICKTPOHHAS MJIOTHOCTh HOHUKEHA B OL-TTOJIOKEHUHU.

-
o+ 8+/O
R—CH2—>C NG 5+
O«H

1. Iuccoumamusi KMCJIOT:.

R—-COOH <= R-COO + H'
dHHUOH KAaTUuOH

KHCJIOTa KHUCJIOTBI BOJOpOaa

KapOoHOBbIE KUCIOTHI ¢1a00 AUCCOIMUPOBaHbI. KHCIOTHOCTh
3aBUCHUT OT YIJIEBOAOPOAHOTO panukana R.

2. O0pa3oBaHue coJiei:
Conmn kapOOHOBBIX KHCIOT OOpa3zylroTcsi MOJ JEHCTBUEM Me-
TaJUIOB, OKCUIOB, TUAPOKcHI0B. Hanpumep:

CH;—COOH + NaOH — CH3;-COONa + H,0
YKCyCHasi KHCJIOTa arieTaT HaTpUs

3. O0pa3oBaHue CJ0KHBIX I(PUPOB:

=0 CCH._ —> =0 + H,O
CH3— \OH+ CH3 CH2U OH <= CH3 C\O—CHz—CHg 2
YKCYCHas STHIIOBBIN STHJIALIETAT
KHCJI0Ta CIUPT (YKCYCHOATHIIOBBIN 3(up)
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4. O0pa3oBaHue AaHTUAPUI0OB KUCJIOT:

2CH3-COOH — CH3—§|J—O—|(|I—CH3 + H,0O
YKCYCHasl KUCTIOTa O

YKCYCHBIA aHTUIPHU]T

5. O0pa3oBaHue rajJoreHOAHIuJAPHI0B:

0 0O
3 CH3—C<OH+ PCl; — 3CH3_C<CI + H3PO,

YKCYCHas KHUCJI0Ta AlCTHIIXJIOPU

6. O0pa3oBaHue aMHI0B KHCJIOT:

CH5;—-COOH + NH3—) CH3—COONH4 — CHg—CO—NHz + H,O
YKCyCHas ancrar aMMOHUA anucraMmnza
KHCJIOTa

7. 3amellieHre aToMa BOJIOPO/IA B YIJIEBOJAOPOTHOM PaTHKAJIE:
CH;—CH,—CH,—COOH + Cl, - CH3—CH,—CH(CI)-COOH + HCl
MacJjIsiHasi KHCI0Ta OL.-XJIOpMacIIsTHasE KMCJIOTa

Basicnennuue npeOcmaeumeﬂu U ux npumenenue

MypaBbrHasE KUCAOTA COAEPKUTCS B COKE KpaIWBbl, BbIAEIIE-
HUSIX MYpaBbeB, XBoe€, (PpyKkTax. DTO Krydas >KHUAKOCTb C PE3KUM
3aMaxoM, COJAEPKUT aJbIACTHAHYIO Tpynmy, CBs3aHHyro ¢ OH-
IPYIIOH, TO3TOMY SIBJSIETCS CHJIBHBIM OKHUCIUTEIEM M JAeT «peak-
UIO0 cepeOpsiHOro 3epkasiay. MypaBbuHasi KUCJIOTa MPUMEHSETCS B
TEKCTUJIBHOM, KOKEBEHHOUW MPOMBIILIEHHOCTH, B KAYECTBE KOHCEP-
BaHTa KOPMOB U B O0Opb0€ ¢ OOJIE3HAMU MYEN.

YkcycHas KHCJI0Ta MIMPOKO paclpocTpaHeHa B MPHUPOJIE Kak B
CBOOOJIHOM COCTOSIHMM, TaK U B BHUJE CJIOXKHBIX 3¢upoB. buoxumu-
Yyeckash YKCYCHasl KHUCJIOTa oOpa3yeTrcsi B pe3yJbTare YKCYCHO-
KHCJIOTO OpPOKEHMS KUAKOCTEH, COIEpHKAUIUX STUIIOBBINA CIUPT, KO-
TOPBIA MOJ JEUCTBUEM «YKCYCHOTO T'pHOKa» OKUCIAETCS KUCIOPO-
oM Bozayxa. Tak, mpy MPOKHMCAHUM BUHA 00pa3yeTcsi BUHHBIM YK-
cyc. YKCyCHas KHCIIOTa — KUIKOCTb C PE3KUM CIEHU(PUUECKUM 3a-
IaxoM, >Kr'y4asi Ha BKYC, pacTBOpHUMasl B BOJE. Y KCYCHAasl SCCEHLHUS
coaepxkuT 70-80% yKCYCHOM KHCIOTHI, CTOJIOBBIM ykcyc — 3-9%.
VYKCycHasi KHCJIOTa UCTIOIb3YETCS B MUILIEBOM NPOMBIIUIEHHOCTH KaK
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KOHCEPBUPYIOIIIEE CPEICTBO, a TAKKE B IPOU3BOJCTBE MCKYCCTBEH-
HOTO BOJIOKHA (aQIeTaTHOTO IIIeJiKa), TepOMIUI0B, JIEKAPCTBEHHBIX
BEIIECTB U apoMaTr3atopoB. IIIMpoko MpUMEHSIOTCA €€ COJIM alleTa-
tel Na, Fe, Cr, Pb, Cu.

Briciie kapOOHOBBIE KUCIOTHI — HAIbLMUTUHOBAS, CTEAPUHOBAS —
TBEp/IbIC, BOCKOOOPA3HbIE BEIIECTBA, BXOIAT B COCTAB PACTUTEIBHBIX U
YKUBOTHBIX HUPOB, MYEITMHOTO BOCKA, MPUMEHSIOTCS B MPOU3BOJICTBE
CBeYeH U MblIA.

KpoMe Toro xapOOHOBBIE KHMCIOTBI BXOISAT B COCTaB CJOXKHBIX
BBICOKOMOJIEKYJIIPHBIX TYMHHOBBIX M (PYyJIb(POKHCIOT, KOTOpPHIE CO-
JEPAKATCS B TYMYCE, ONPEACIISAIONIEM TLUIOAO0POINE TTOYB.

Henpe[[e.m)Hble OJHOOCHOBHBIC KHUCJIOTbI

®dopmyna romoaoruaeckoro psga Ch,H,,.,COOH. 310 kucmo-
ThI, COJICPIKAIIINE TBOMHYIO CBA3b.

CH,=CH-COOH akpuiioBasi (ITpONIEHOBAs) KUCJIOTA
CH2=(|3—COOH MeTaKpuiIoBas (2-METHUJIIPOIICHOBAs ) KHUCIIOTa
CHs

CH;—CH=CH-COOH kpotoHnoBas (0yTeH-2-0Basi) KUCJIOTa

C,7H33COOH oJienHOBas (OKTajereH-9-0Bas1) KUCI0Ta
(CHg_(CH2)7 _CH:CH_(CH2)7 —COOH)

C,7H3;,COOH JauHOJIeBas (OKTajeKaaueH-9,12-oBas) Kkuciaora
(CHg_(CH2)4 _CH:CH_CHQ_CH:CH_(CH2)7 —COOH)

C,7H,9COOH JuHOJIeHOBas (okTazekaTpueH-9,12,15-osas)
(CHg_(CHg_CH:CH)g_(CHg)7 —COOH) KHUCJI0Ta
Du3zuueckue ceoiicmaea

HGHpCI{GHBHI)IC KHUCJIOTHI — JKUIKOCTHU UJIN TBCPAbIC BCIICCTBA C
XAPAKTCPHBIM 3allaXOM. Hwuzmmue romonoru pacTBOpHUMBI B BOJAC, A
BBICIIINE — O€3 3dllaxa, HC paCTBOPUMBLI B BOJIC.
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Xumuueckue ceoiicmea

HenpenenbHble KUCAOTHI BCTYNAIOT B PEAKIMHU, XapaKTEPHbIE
JUIsl KapOOKCWIIBHOM TPYIIbl (aHAJTOTUYHO MPEJEIbHBIM) U B PEak-
IIUU AJIKEHOB, HAITPUMED, B PEAKIIUH TPUCOCTUHCHUS:

1. IlpucoenuHeHHe BOAOPOJA:
CH,=CH—COOH + H; - CH3—CH,—COOH

IMPpOINCHOBasA [npomaHoBas
KHCJIOTa KHCJIOTa

2. IlpucoeauHeHne rajoreHoB:

CH,=CH-COOH + Br, — CHy(Br)-CH(Br)-COOH
aKpUJIOBasi KUCJIOTA 2,3-1uOpOMITpOTIaHOBAs KUCIIOTA

3. IIpucoennHenne rajJoreHOBOJOPOAOB TIOJ] BJIMSHUEM Kap-
OOKCUJIBHOM TPYTIIIbI TPOUCXOAUT IPOTHUB MpaBuiaa MapKOBHUKOBA!

CH,=CH—-COOH + HBr — CH,(Br)—-CH,—COOH
aKpuoBas 3-OpomnponaHoBas
KHCJIOTa KHCJIO0Ta

4. HaunOosnplilee MPAKTUUYECKOE 3HAYEHUE UMEET PeaKiusi MoJIuMe-
pHU3alUM aKPWIOBOM KHUCIOTHI U METHIOBOrO 3(pHpa METaKpHIOBOU
KUCTIOTHI:

nCH=CH - {CHyCH,

COOH COOH
aKpHUIIOBask KMCJIOTA MOJINAKPUIIAT
H, CHs
n Cszg - € CHz‘? Tn
COOCH; COOCH;s;
METHITOBBIN 3P HOJTUMETHIIMETAKPHIIAT

METaKpHUJIOBOW KHCIOTHI  (OpraHMYecKoe CTEKIIO)
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Baosicneiiuuue npedcmasumeﬂu U ux npumenenue

AKpUIOBas KHCIOTAa MPUMEHSETCS B OPTraHMYECKOM CHHTE3E
JUTS TIOJTYYCHUS CHHTETHYSCKOTO KaydyKa, CHHTETHYSCKOTO BOJIOKHA
M OPraHu4YecKoro crekia. [loauMeTniIMeTakpruIaTHOE CTeKIIO (IIeK-
CHUIJIAC) OTIMYACTCS OT OOBIYHOI'O CHUJIMKATHOI'O JIETKOCTBHIO, MPOY-
HOCTBIO U CIIOCOOHOCTBhIO Tporyckath Y D-nyum (/4% u 3% coot-
BETCTBCHHO), YTO II03BOJISECT IPHMEHATH €r0 B aBTOMOOHIBHON MU
ABHAITMOHHOW MPOMBIIIIJIEHHOCTH.

OnenHoBas KUCI0Ta — MACISHHUCTAs XKUIKOCTh, COJEp KaIias
OJIHY JBOMHYIO CBsIi3b. OHA CYIIECTBYET B BHJIC JBYX IreoMeTpHdUe-
CKHX H30MEPOB:

CHg_(CH2)7_CHZCH_(CH2)7 —COOH

H N H H N (CH,);COOH
Je-< Do
H3;C(C,H), (CH,);COOH H3C(C,H); H
LUC-U30MEP TpaHC-U30MEP
(onerHOBAasE KUCJIOTA) (pnmanaAMHOBASI KUCJIOTA)

OnenHoBasi KHUCJIOTa IIMPOKO pacHpocTpaHEHa B MPUPOJIE,
BXOJUT B COCTaB MOYTH BCEX JKUPOB U Maces. B apaxucoBoMm macie
coaepxutcs 50-88% oyieMHOBON KHUCJIOTHI, B oJiuBKOBOM — /0-85%.
OnenHOBasi KUCJIOTa MPUMEHSIETCS] B KQUECTBE BAYKHEUIIIETO KOMIIO-
HEHTA MUILIEBBIX NPOJYKTOB U B TEXHUKE ISl MOTyYEHUS TIacTU(PU-
KaTOPOB IUIACTMACC U MbLIA.

JIvHOJIeBas M JWHOJICHOBAsl KHUCJOTHI, coAepxkamue 2 u 3
JIBOWMHBIEC CBS3U, COOTBETCTBEHHO, TAKXE€ BXOJST B COCTaB JKUPOB U
macen. CoaepkaHue JTMHOJIEBON KHUCIOTHI B MOJICOTHEYHOM U KYKY-
py3HoM Macie aocturaetr 60-70%, JTUHOJIEHOBOW KHUCJIOTHI B JIbHSA-
HOM Macie — 30-50%. DTu KUCIOTHI TPUMEHSIOTCS B MMPOU3BOJICTBE
JIAaKOB, KPACOK, OU(BI, ABISIOTCS HE3aMEHUMBIMHU KUPHBIMU KUCJIO-
TaMH, T.K. HE MOTYT CUHTE3UPOBATHCS B OpraHU3MeE 4YeJIOBEKa U OT-
HOCSITCSI K BUTAMHHaM rpynnsl F.
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I[BYXOCHOBHI)IQ KHNCJI0TbI

MosekyJibl IByXOCHOBHBIX KUCJIOT COAEPKAT JIBE€ KapOOKCHUIIb-
Hble rpynnbl. OHU MOTYT ObITh TpPEACIbHBIMU, HEMPEACIbHBIMU U
apOMAaTHUYECKUMH.

l'[pe)]eﬂbele JABYXOCHOBHbBIC KHCJIOTHBI

Oo6mas popmyna HOOC—(CH,),—COOH (n=0,1,2,3 ...).
HOOC-COOH 1aBesieBas (3TaHAUOBas) KUCIIOTa
HOOC—-CH,-COOH MaJIOHOBAas (MPOMAHIMOBAs) KUCIIOTA
HOOC-CH,—CH,—COOH  suTapHas (0yTaHanoBas) KUcIoTa
HOOC—(CH,);—COOH rIIyTapoBasi (MMEHTaHANOBAs ) KUCIOTa

HOOC—(CH,),—~COOH aJUIMHOBAs (T€KCaHIMOBAasT) KMCJIOTa

Cnocoowvt nonyyenus

JIByXOCHOBHBIE KMCJIOTBI BCTpEYaroTCs B npupoze. Tak, mase-
JIeBasi KACJIOTA BBIJIEJICHA W3 COKA IIABEINs, SIHTapHAsl — U3 SHTAps.
CrnocoObl MOJy4YEHUS] AHAJIOTHYHBI MPEAEIbHBIM OJHOOCHOBHBIM
KHCJIOTaM. VX mosiy4aroT OKUCIEHHEM JBYXaTOMHBIX CHUPTOB WU
OMBUICHUEM JTUHUTPHUIIOB.

1. OkucneHue riImKoJICH:.

[0] O e [O] Oy 20

HO-CH,~CH,-OH — >c-cZ ~ccZ
TJINKOJIb H H HO OH
JUAIBICTHU IIaBEJICBasd
KHUCJIOTa

2. HutpuibHblii cUHTE3 (Hapawueanue yenu).

KC H
Cl-CH,—CI e CN-CH,- CN 2> Tnn. HOOC-CH,~COOH

JUXJIOPMCTaH AUHHUTPHIL MaJIOHOBasa
KHCJIOoTa
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Du3zuueckue ceoiicmea

[IpenenbHbIE TBYyXOCHOBHBIE KMCIOTHI — KPUCTAUIMYECKUE BE-
miectBa. Kucnorsl ¢ yetHsiM unciom CH,— rpynn miaBsitcs ipu 00-
Jiee BBICOKOW TEMITEpAType, YEM C HEYETHBIM. B CBOIO ouepenb Kuc-
J0ThI ¢ HeYeTHbIM ynciioM CH,— rpynm pacTBOpsitoTCsS B BOAE 3HA-
YUTEJIbHO JTyYIIIE.

Xumuueckue ceoncmea

JIByXOCHOBHBIE KHUCIOTHI AAIOT BCE MPOU3BOJHBIC, XapaKTep-
HBIC JIJI1 OJHOOCHOBHBIX, HO IO OJHOM WJIM 00euM KapOOKCHIHbHBIM
IpyImaM ¢ 00pa30BaHMEM KHCIBIX U CPEAHUX COJIH, KUCIBIX H
cpeaHux 3(pUpoB u T.1.

1. lucconmanusi:

JIByXOCHOBHBIC KHCIIOTHI CHJIbHEE, YeM OJHOOCHOBHBIC, JIHC-
COIIMUPYIOT CTYIIEHYATO:

HOOC-COOH — [HOOC—COO] +H"

[HOOC-COO0] — [00C-CO0]* +H"

2. O0pa3oBaHue coJiei:

NaOOC-COOH + H,0

+ NaOH KHUCJIas COJIb
HOOC-COOH +m<

NaOOC—-COONa + 2 H,O
CpeIHsIsl COJIb

3. KpoMe o0mux peakiuii, TByXOCHOBHBIC KHCIIOTHI MPOSIBIISIOT
cnenuduyeckne cpoiicrBa. Huzmme (n = 0,1) u Beictme (N =2, 3 ...)
KHMCJIOTHI TAIOT Pa3HbIe MIPOAYKTHI PU HarPEBaHUM:

a) peaxkyusa oexapooxcuauposanus (11 MABEIEBOM U Majo-
HOBOM KHUCJIOT) MPH HArpEBAHUHU.

HOOC-COOH — HCOOH + CO;t

PeakuusiMu  1eKapOOKCHIIMPOBAHUSI HA3BIBAIOTCSA  PEAKIINH,
UIyIIME C OTUIEIUICHUEM TUOKCHAA YIIepoaa. DTH PEAKIIUU UTPAIOT
BKHYIO POJIb B (DU3UOJOTUYECKHUX MPOLIECcCaXx.
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0) 0o0pa3oBaHUE GHYMPEHHUX WUKIUUECKUX AHZUOPUOOE TIPU
HarpeBaHUMU.

H,—CO~_
HOOC—CH,—CH,~COOH — ? O + HyO
CH,—CO
STHTapHas .
SHTApPHbIN
KHUCJIOTa
AHTHIPHIL

Baosicneiniuue npedcmaeumeﬂu U ux npumenenue

[IlaBesneBas KMCIOTa MIMUPOKO PacIpoCTpaHEeHa B MPUPOJE, CO-
TIEPKUTCS B BOAOPOCISIX, Tpudax, Jumaiaukax. CoJisMH OKcajaTa-
MU Oorathl maBens, kucauia u ap. [laBeneBas kucinora obpazyercs
B Tpoliecce 0OMeHa BEIIECTB B )KUBOTHOM OPTaHHU3Me, TPUMEHSIETCS
B TEKCTUJILHOH, J1epeBO0OOpaOATHIBAIOIICH MPOMBIILICHHOCTH, a
TakK)Ke IS OCKICHHUS PEIKUX METAJUIOB, B NPOM3BOJICTBE IJIACT-
Mmacc, B pororpaduu, B aHATUTUYECKON XUMHUH.

ManoHoBasi KHCIIOTa COJICPKUTCS B CBEKJIOBHYHOM COKE, B
HEJ03peNbIX PPYKTax, B BUAC IUITUIOBOTO A(HUpa MPUMEHSIECTCS B
CHUHTE3€¢ BUTaMHHOB B; u Bg, 6apOuTypaToB, MOYEBOM KHUCIOTHI U
JIPYTUX BaXKHBIX MPOIYKTOB.

SnTapHas KUCI0Ta COACPKUTCS B sTHTape, BO MHOTHX PacTCHU-
X, (PpykTax, TpUMEHSETCS B IPOM3BOJICTBE IIJIaCTMACC, JIEKap-
CTBEHHBIX BEIIECTB, PETYJIATOPOB POCTA.

AMTIMHOBAS KHUCIIOTa UCIIOJIB3YETCS B MHIIECBOW IMPOMBIIIUICH-
HOCTH KaK KOHCEPBAHT, a TaKKe JJIsI MOTyUYCHUS TIIaCTU(DUKATOPOB U
CUHTETHYECKOTO BOJIOKHA «HAMJIOHAY.

Henpe)le.m,Hble ABYXOCHOBHBIC KNCJIOTBI

B Monekynax 3TUX KHCIOT COJIEepKaTcs JIBE€ KapOOKCHUIIbHBIC
IPYNOIbl U JBOMHas CBsA3b. HambonbIMi MHTEpEC MPEe/ICTaBIIsICT Oy-
TEH-2-IMOBasi KUCIIOTa, KOTOpas CYIIECTBYET B BUJE JIBYX IeOMeET-
pUUYECKHX W30MepOB (MaJIeMHOBOW M (PyMapoBOi), OTIMYAIOIIHXCS
1o (PU3NYECKUM M XUMUYECKUM CBONCTBAM:

H  H H\ COOH
/N Do
HOOC COOH HOOC H
UC-U30MEpP TpaHC-U30MEP
(MamenHoOBas KUCJIOTA) (bymapoBas kuciora)
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MarneuHoBasi KUCJIOTa IJIABUTCS MIpU 0o0Jiee HU3KOM TeMrepa-
Type u Oojiee pacTBopuma B Bojie, 4ueM ¢ymapoBas. bymyuun Henpe-
JEIbHBIMU, 00€ KUCJIOTHI JJAIOT PEAKIUU, XapaKTEPHbIC NI TBOMHOMN
cBsi3u (0O€CI[BEUMBAIOT PACTBOPHl OpoMa M MEpMaHraHata Kajus).
Kak nByXOCHOBHBIE KHCIOTBI, OHU OOpa3ylOT CpPEIHUE U KHUCIbIC
a¢dupsbl, conu, aMuibl. Ho oTin4yaroTcst peakiusiMu, TpoOUCXOIsIIIMMU
IpU HarpeBaHUMU.

ManeunoBas KHCIOTa B OTJIMYHE OT (PymMapoBOW JAaeT IUKIH-
YECKUU aHTUIPULL;

H—ﬁ—COOH o H-C-CO__
/O + H,O

%
H-C-COOH H-C-CO
MajJE€uHOBas KUCI0Ta  MaJICMHOBBIM aHTUIPHUT

ManenHoBass KUCI0Ta TEPMOAUHAMUYECKA MEHEE YyCTOMYHMBA,
yem (pymapoBasi, Mpy KaTaJTUTHYECKOM ACHCTBUM Opoma, Homa Wiu
a30THCTOM KHUCJIOTHI TpeBpaiiaeTcs B (GyMapoBYIO C BbIJCICHUEM
tera. [Ipu neiictBum Y @-nydeit pymapoBasi KUCIOTa MEPEXOIUT B
MaJIEMHOBYIO.

MarneunoBas u dhbyMapoBasi KUCJI0Ta SIBJISIIOTCS TPUMEPOM TOTO,
KaK T€OMETPHS MOJIEKYJI BJIMSET HA OMOJIOrHYECKUE CBOMCTBA BEIIle-
cTBa. Tak, MaJIeMHOBAsl KUCJIOTa B MPUPOAE HE BCTPEUAECTCS, MOJY-
YEeHa CMHTETUYECKUM ITyTeM, An0BUTa. DymapoBas KUCIOTa HE SI0-
BUTA, COACPKUTCA B Tpubax, JMIIANHUKAX, MBIIIIAX KUBOTHBIX, 00-
pasyercs Ipu OPOKEHUU CaXapUCTHIX BEIIECTB.

ApoMaTHYeCKHe KHCIOThI

ApoMaThyYecKre KHUCJIOTHI MPEACTaBISIOT COOOM TMPOU3BOIHBIE
apPOMATUYECKUX YTJIEBOJIOPO/IOB, UMEIOIIUE B APOMATHUYECKOM KOJIBIIE
KapOOKcUbHbIE Tpynnbl. OHU OBIBAIOT OJHOOCHOBHBIE M JIBYXOCHOB-
HBIC.

OOH OOH OOH OOH
COOH
COOH

OeH3oliHas ¢raneBas nu3odranenas COOH
KHCIIOTa KHCTIOTa KHCJIOTa TepedTraneBas
KHCJIO0Ta
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beH3oliHas KUcJioTa — KpUCTAIUIMYECKOE BEIIECTBO, IJII0XO0 pac-
TBOPUMOE B BOJIE, COJIEPKHUTCS B HEKOTOPBIX CMOjax, Oalb3aMax,
Macliax, B MSIKOTH KJIFOKBBI, OpYCHUKH, psIOMHBI. DTO 00Jiee CUJIbHAs
KHCJIOTa, YE€M YKCYCHasl, MPOSIBISET CBOMCTBA, XapaKTEpHBIC s
KapOoKcHIbHOU Tpynmbl (00pa3yer coiu, 3QUPLI, aHTHIPHIBI, AMH-
JIbI) ¥ BCTYIACT B PEAKIMH C y4acTHEM OCH30JbHOTO KOJIbIIa.

Hampuwmep:

1. O6pa3zoBaHue co.ieii.

C¢Hs—COOH + NaOH — C4Hs—COONa + H,0
OeH3ounHas OeH3oar
KHACJIOTA HATpHUS

2. Peakuum 3aMellleHUsI B apOMaTHYECKOM KOJIbIIE.

KapOoxkcunbhas rpynmna siBisercsi 3amectutesieMm ll-poma u B
pEAKLMAX 3aMEIECHUS HalpaBJIsIET BTOPOM 3aMECTUTENIb B MeETa-
1ojoxeHue. Tak MPOUCXOIUT pPeaKIsl HUTPOBAHUS.

OOH OOH
H,SO,
NO,
OeH30iiHast KUCJIOTa M-HUTPOOEH30HasI KUCJIOTa

ben3oiiHast KucioTa U €e coilb (OCH30aT HATPWS) MIUPOKO TPH-
MEHSIOTCS B MUIIIEBOM MPOMBIIIEHHOCTH B KAYECTBE KOHCEPBAHTOB, B
XUMUYECKON MPOMBIIUICHHOCTH KaK WHUIIMATOPHI PEAKIUN IMOJIHMe-
pHU3alkY, a TAaKKE€ B CUHTE3€ KpacuTeNiel U JIEKAPCTBEHHBIX CPEICTB —
AHTUCENTUKOB.

dTaneBble KUCIOTHI — KPUCTAJUIMYECKUE BEIIECTBA, MJI0XO pac-
TBOpUMBIE B Bojie. HanbobIiee npruMeHeHne moIydrsii OpTo- U Ta-
pa- uzoMmepbl. DTaneBasi KUCJIOTA B BUJIE aHTUAPUAA NIPUMEHSIETCS B
IIPOM3BO/JICTBE KpacuTelsiel peHo(pTaTenHoBOro psjaa, B BUJIE METH-
joBoro 3¢dupa (muMmeTmiadTanata) — B KauecTBe penesieHTa (cpea-
CTBa JJI1 OTIYTMBAHUSI KPOBOCOCYIIMX HACEKOMBIX), a TaKXKe Ijia-
CTU(PUKATOPOB U MOJIUIPUPHBIX CMOJI.
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TepedraneBasd Kuciaora MCHOJIb3YETCS B MPOU3BOJICTBE MOJIHU-
sTUIeHTepedTanaTa, ChIpbs JUIsl U3TOTOBJIEHUS CUHTETUYECKOTO BO-
JIOKHA «JIaBCaHa». DTO MPUMEP PeaAKINH MOJUKOHIEHCAIUMN:

n HOOC—C¢H,—~COOH + n HOCH,—CH,0OH —
TepedTaneBast KHCIOTA STUJIEHTJIUKOJIb

—> —6 OC_C6H4_COO_CH2_CHZO% + N Hgo

noJudTUICHTepeTaar («iaBcan)

JIMIIN A bI

JTunuowt — cloxHbIE KUPONOJAOOHBIE BEIIECTBA, KOTOPHIE Jie-
JISATCSI HAa TIPOCTBIE U CIIOXKHbIE. K MpOCThIM JUIIKIaM OTHOCATCS KH-
pbl, Maciia ¥ BOCKU. CIIOXKHbIE JIMIU/IBI IPUBEICHBI HA CTp. 142.

AKupbl 1 Maciia

Kupor — cmecu CloKHBIX 3(PUPOB TPEXaTOMHOTO CIIUPTA TJIH-
[IEpMHA M BBICIINX KapOOHOBBIX KHCIIOT, Ha3bIBAEMbIC TPHUTIIHIIEPH-
JaMU WM alldITIMIEpUHAMMU.

JKupbl BXOJAT B COCTAaB BCEX YKUBBIX OPraHW3MOB M SIBJISIOTCS
OJHUM U3 TPEX «KOMIIOHCHTOB KW3HW» HapsAay C OeJIKaMu W yrJje-
BojaMu. OHU SBISIOTCS AaKKyMYJISITOpaMU XUMHUUYECKOW HSHEPIuw,
UTPAIOT BAXHYIO POJib B QOPMHUPOBAHUM M CTAPEHUH OpPTaHU3Ma, T.K.
00pa3yloT JUIMUAHBIA CION KJIETOYHBIX MEMOpaH, BBIMOIHSAIOT 3a-
muTHY0 (yHKiuo. Kpome Toro, 3To BakHe#Ias COCTaBHasI 4acTh
MUIIEBBIX MPOAYKTOB, U3 HUX IMOJY4YarOT MbLIa, MAaCJISHBIE KPACKH,
0Bl U T.]I.

Cxema oopazoseanus rxncupa:

(|3H2—OH + R-COOH ?HZ—O—CO—R'
(|3H—OH + R'-cooH — (|3H—O—CO—R” +3 H,0
CH,-OH + R"-CcoOOH CH,-O-CO-R"
TJIALEPHH BBICIIIHE JKHp

KapOOHOBBIC (TpUraenUpu)

KHCJIOTBI
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Knaccugpuxauyusa

1. ITo MPOUCXOKIAEHUIO KUPBI ACIATCS HA HCUBOMHbBIE VI PAC-
mumenwvuvle (macna). K )XKUBOTHBIM JKHpaM OTHOCSTCS TOBSIKUM,
OapaHuil KUp, CBUHOE Cajo, CIUBOYHOE Macjo. PacTuTenbHbIMU
KUPaMHU SIBJISIFOTCSI OJICOJIHEYHOE, OJIMBKOBOE, COEBOE, KYKYPY3HOE,
JbHSIHOE, KOHOIUISIHOE U Apyrue macia. Hanbosee Oorarel Maciamu
cemeHa cou (17-27%), moxaconHeynuka (25-51%), xonoru (30-
46%), rpeukuii opex (45-77%).

2. Tlo d¢u3nyeckoMy COCTOSIHMIO PA3UYyalOT meepovle U
Hcuokue ycupol uau macaa. JXABOTHBIC XKUPbI, KAK IMPABUIIO, TBEP-
IIbl€, a PacTUTENIbHbIE — XUAKHUE. VICKIIOUeHUEM SIBISIETCS KUJKUN
pBIOUI KUP U TBEPJIOE MACJIO KaKao.

3. Ilo KMCJOTHOMY COCTABY JXHUPbl OYEHb PA3HOOOPA3HBI.
Kucnotsl, comepxaiiuecss B XKupax, UMEIOT YETHOE YMCIO aTOMOB
yriepoaa. KucioTel ¢ HEUETHBIM YMCIIOM YTJIEPOJIHBIX aTOMOB MpaK-
TUYECKHU B KUpax HE BCTpeyaroTcs. B cocTaB TBEpIbIX KUPOB (KHU-
BOTHOI'O MPOUCXOXKAEHUS) B OOJIbIIIEM KOJIMYECTBE BXOISAT Hpeoes-
Hble BBICIITUE KUCIIOTHI:

C15H3;—COOH nmanbMHUTHHOBAS KUCJIOTA
C17H3s—COOH crteapuHoBas Kuciaora

B kuakux xupax (pacTUTENIbHOTO MPOUCXOXKIEHHUSA) B 0OJIb-
1IEM KOJIMYECTBE COACPIKATCS HenpeoenbHble KUCIOTHI:

C17H33—COOH osnienHoBast Kuciota (CoaepKUT | TBOMHYIO CBSI3b)
C17H3;—COOH nuHoeBast KUCI0Ta (COACPIKUT 2 IBONHBIEC CBSI3H)
C17H—COOH nuHoIeHOBasE KUCIIOTA (COACPKUT 3 TBOMHBIE CBS3U)

B cBOMO ouepenp Macia AEIATCA HA @blCbIXaroujue, noayeulCol-
Xarwuiue U Hesvicblxarouiue. BEICEIXAKONIUE Macjiaa OTJINYAIOTCS BbI-
COKHAM COJICP)KAHUEM HENPEIEIbHBIX KHCJIOT C JBYMS U TpEMS
IBOWHBIMHU CBS3SIMH, T.€. JUHOJIEBOM M JIMHOJIECHOBOW, U CIIOCOOHEI
Ha BO3JIyXE «BBICBIXaThb», 00pa3ys IUICHKH, 32 CUET pEaKIUi OKHC-
JeHUA U nojuMepuszanuu. K HUM OTHOCSTCS JIbHAHOE, KOHOIJISHOE,
TYHTOBOE MacJia.

[TonmyBBICBIXatOIIUM SIBISETCS MOJCOJHEYHOE MAcCJiO, a HEBBI-
CBhIXAIOIIUMHU — OJIMBKOBOE U MUHIAJILHOE.
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[Ipu XpaHeHHH PACTUTENBHBIX M YKUBOTHBIX JKHPOB IMPOUCXO-
JUT OPOTrOpPKaHKE, KOTOPOE, TaK ke, KaK U BBICHIXaHUE, OOBSICHACTCS
OKHCJIEHHEM W PAaCIICIUICHUEM >KHPOB ¢ 00pa3oBaHUEM HHU3KOMOJIE-
KYJSIPHBIX TPOJYKTOB — CHUPTOB, albJCTHIO0B, KUCIOT (Hampumep,
MacisgHo). [Iponece yckopsiercst moj neicteuemM cBera. B pe3yib-
TaTe€ CHUYKACTCS IHINEBasi IEHHOCTh U BKYCOBBIC KAadeCTBa YKHUPOB.
UtoObl mpesoTBpaTUTh ITH TMPOIECCHI, ClIeayeT coOJaaTh Mpa-
BUJIbHBIC YCIIOBUS XpaHEHUs M 00aBISATh aHTUOKCHAAHTHI (TPOMU3-
BOJIHbIE (DEHOJIOB).

JInst XapaKTepUCTUKH KadecTBa XKHUPOB HCITONB3YIOTCS TaKUe
MOKa3aTeNu, Kak #00Hoe yucao (Macca oja B rpaMMax, MoTJIOICH-
Has 100 r xxupa), uucno omeinrenus (macca KOH B mMr, HeoOxoaumas
Uil HeWTpanu3anmuu 1 T Kupa), Kuciomuoe uucio (KOIUIECTBO
CBOOOJIHBIX KUCIIOT, CoAepKaIuxcs B 1 r xupa).

Xumuueckue ceovicmea

1. I'mapou3 :KUPOB POUCXOJAUT B KUCION WU IIEJIOYHON Cpe-
ne, mubo moja AeicTBUeM (epMeHTa JIMMa3bl B OPraHU3Me IO CJIeny-
IOIIEN CXEME:

C|2H2—O—CO—R' ?Hg—OH + R'-CcooOH

cle ~0-CO-R" + 3H,0 — cle ~-OH + R"-COOH

CH,-O-CO-R" CH,-OH + R"-CoOOH
JKHUP TJIULEPUH BBICIIIHC

(TpHUrIHMLIECPHL) KapOOHOBBIEC KHCIIOTHI

2. OMbLIeHHe Kupa (HoJyUCHUE MbLIA W3 JKUPA):

(|3H »—0O—-CO-CysHy, (|3H2— OH
(|3H —0-CO-CysHsz;  +3NaOH — (IZH—OH + 3 Cy15H3;—COONa
CH,—0—-CO—Cy5H3; CH,—-OH NaIbMUTAT
HATpHUS
KHUp TJIMIIEPUH (MBLI0)

MpbL1a — 3TO COJIM BBICHIUX KApOOHOBBIX KUCIOT (MaJIbMUTH-
HOBOM U cTeapuHoBoil). [Ipuuem HaTpueBbie COIU — TBEPAbIC MbLIA,
KaJIUUHBIC — )KUIKUE.
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Cunternueckue moromue cpeactsa (CMC) HazpIBalOTCS Je-
TepreaTamMu. OHU TIPEJCTABISAIOT COOONM HATPUEBBIE CONHM (PUPOB
CEepPHOM KHCJIOTHI M BBICIINX CIIUPTOB (TJIaBHBIM 00pa3oM, JaypHIIO-
BOr0 M IeTWJIOBOro) obiei Gopmynoit R—SO3Na, rae R comepxut
oT ClO H0 C16-

3. 'maporenusanus kupa (mepexoa OT KHUIKOTO KUpa K TBEp-

OMY):
|CH2_O_CO_C17H33 |CH2—O—CO_C17H35
C|3H—O—CO—C17H33 + 3H, — |CH—O—CO—C17H35
CH,—0-CO—Cy7Hs3 CH,—0O-CO—Cy7Hss
TpHUOJIEUH (KUJIKUH JKHP) TpUCTEapUH (TBEPABIN KHUP)

Ota peakuus nposoautcs npu temneparype 180-240°C B npu-
cyrctBuH KaTanu3aTopoB (CU/Ni) 1 JeKHT B OCHOBE IMPOMBIIIICHHO-
ro MOJIy4€HHSI UCKYCCTBEHHOTO Macila «MaprapuHa». 3amax U BKYC
CJIMBOYHOTr0 Macyia Maprapuny npujaaet auaneT (CH;CO—COCH,).

Bocku

Bocku — crnoxubie 3¢upbl BoicinX cnuptoB (C16—Cszg) U BBIC-
muX KUCHIOT (Cps4—Csp). OHU OBIBAIOT PACTUTEIBHOTO U KHUBOTHOTO
IPOUCXOXKICHUA. BOCKM UTparOT 3alUTHYIO POJb. Y pacTe€HUM BOC-
KOBOU HaJeT MOKPHIBAET TOHKUM CJIO€M JIMCThS, TUIOJbI, CTEOIN U
MpPEOXPAHSIET UX OT BBICBIXaHMS, MOPAXKEHUS] BPEIUTEISIMU U 0O-
Je3HsIMHU. Tak, TUCThS MAIbMbI HOKPBITHI 3-5MM BOCKA.

K XMBOTHBIM BOCKaM OTHOCSITCSI MTUYEJIMHBIA BOCK, BOCK MOp-
CKHMX KHWBOTHBIX, KUTOB, OBE€UMi BOCK (J1aHOIMH). OHU MperoxpaHs-
IOT dKUBOTHBIX OT MEPEOXIAXKICHUS, A MIEPhs NTHIL - OT CIUIIAHUS.

Hanpumep, nyenuHbld BOCK COACPKUT MEPULMIIOBBIN 3up
maabMUTHHOBON KHUCIIOTEI Ci5H3iCOOC31Hgs, KHTAWCKHII  BOCK
(IPOAYKT BBIJCICHUS KOIICHUJIOBBIX HACEKOMBIX) — IIEPUJIOBBIN
apup 1epotuHoBo KUCIOTHI CosHs5:COOC,5Hs3, cnepmaiier (Boc-
KOMoJ00HOE BEIIECTBO, MOJIy4aeMoe NP OXJIAKJICHUU CIIEpMaIleTO-
BOT'0 MacJja, KOTOPOE COACPKUTCS B YEPEITHOM MOJIOCTH KallajioTa) —
HETUIIOBBIN 3Pup naabMUTHHOBOU KUCTOTHI C15H3,COOC6H3s.
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Bonpocs! 111 CAMOKOHTPOJIS

1. Kakue opraHudeckue COeIMHEHUSI OTHOCSTCS K KapOOHOBBIM
KHCJIOTaM?

2. Onuimure Ki1accupuKayo KapOOHOBBIX KUCIIOT.

3. Kak onpenennTs OCHOBHOCTh KapOOHOBOM KHUCTIOTHI?

4. Kakue XUMUYECKUE CBOMCTBA XapaKTEPHBI /i1 KapOOHOBBIX
KUCJIOT?

5. IlpuBeaute hopmyIibl HEMPEACTbHBIX KAPOOHOBBIX KHUCIOT.

6. Kakue xumuueckue CBOWCTBA MPOSIBIAIOT HEMpEeIbHbIC
KapOOHOBBIEC KUCIIOTHI?

7. Kakoii BuJ U30MEpHUH XapakTepeH sl OyTeH-2-TUOBOU KHC-
JOTHI?

8. JlonmummmuTe cXeMbl CIETYIOMMNX PEAKITH:

a) CH;—CH,—CH,—COOH + NaOH —
6) HOOC—COOH + 2C,H;OH —>
B) C6H5—COOH + NH3 —

9. IlpuBeauTe mpuUMeEpPHl ABYXOCHOBHBIX MPEETbHBIX U HETPe-
JENbHBIX KapOOHOBBIX KUCIIOT.

10. Kakum o0Opa3om MpoTeKaroT peakiluy 3aMeIIeHHs Y apoma-
TUYECKUX KapOOHOBBIX KUCIOT?

11. Kakue coequHEHNs OTHOCATCA K XKUpam?

12. OnuiuTe KiaccupuKaIuio KUpoB.

13. IlpuBenuTe MpUMEpHI KUBOTHBIX >KUPOB U PACTUTEIBHBIX
Maced.

14. Kakue kapOOHOBBIE KHCIIOTHI BXOJAT B COCTAB KUPOB?

15. 3anummure GopmMyity TBEpAOTO KUpa TPUCTEAPHUHA.

16. CocraBbTe (hopmyny auosieocteapruHa. Kakyro KOHCHCTEH-
LU0 UMEET ATOT KUp?

17. IlpuBeauTe cxeMmy peaklUH MEPEeXo/ia OT KUJKOTO KUpa K
TBEPIIOMY.

18. 3anumuTe peakiuio MoJIy4eHHs Mblia U3 KHUPA.

19. Uewm BOCKHM OTINYAIOTCA OT KUPOB?

20. [IpuBenute npuMepbl 5)KUBOTHBIX BOCKOB.
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Pasznea |11
I'ETEPO®YHKIIMOHAJIBHBIE COEINMHEHUS

OKCHKHCJI0THI

OKCHUKHCIIOTBI COJIEP)KaT B MOJICKYJIE M TUAPOKCUIIbHBIC, U Kap-
OOKCUJILHBIE TPYIIIBI, TTO3TOMY SBIISIIOTCS TeTepOdyHKIIMOHAILHBIMU
coequHeHussMU. OO011as opMyia OKCUKUCIIOT CJIETYIOIIAs:

_(COOH),
~(OH);

JInsi OKCHKUCIIOT Pa3iUYarOT MOHATHS «aTOMHOCTBY» M «OCHOB-
HOCTB». (OCHOBHOCTb OKCHUKHUCJIOT OIPEACISIETCA YHUCIOM Kap-
OOKCWJIBHBIX TPYII, AaTOMHOCTb — YHCJIOM THIAPOKCHIBHBIX TPYIII,
BKJIFOYAsi TUAPOKCHI KapOokcuiia. Kpome TOro, OKCUKHUCIOTHI pa3iu-
YarOTCS MOJO0KEHUEM TMIPOKCUIBHBIX TPYIII B YIJIEpOAHOU menu (o,
B,y u T.1.). [IpumMepbl 0THOOCHOBHBIX ABYXAaTOMHBIX KHCJIOT:

HO—-CH,—-COOH OKCHYKCYyCHasl (TJIUKOJIeBas) KUCIIOTa
CH3;—CH(OH)—COOH a-okcumnpornrioHoBas (MOJIOUHAsT) KUCJIOTa
CH,(OH)—CH,—COQOH B-okcunponuoHoBasi KUCIOTa

OKCHUKHUCIOTHI 00JIAIal0T ONTHYECKOM WIM 3ePKAJbHON U30-
Mepueil, KoTopas 0OyCJIOBJIEHa HAJIMYUEM aCUMMETPUYECKOr0 aTo-
Ma yriepoja (C*). AcHMMeTPpHYEeCKHUM Ha3bIBACTCA aTOM YIJIepo/a,
y KOTOPOT'O BCE YETHIPE BAJICHTHOCTU 3aHSTHI PA3HBIMU 3aMECTHUTE-
assmu. [Ipu 3TOM BO3HUKAIOT JIBa M30Mepa (AaHTUIIONA WM JHAHTHO-
Mepa), OTHOCSIIUECS APYT K APYry Kak MPEIMET K CBOEMY 3€pKallb-
HOMY OTPaKEHHUIO, KOTOPBIE HEIB351 COBMECTUTH B ITPOCTPAHCTRE.

Takue m3oMephl UMEIOT OJIMHAKOBBIE (PM3UUYECKUE U XUMHUUE-
CKHE CBOWCTBAa W OTJIMYAIOTCS TOJBKO ONTHYECKOW aKTHUBHOCTBHIO,
T.€. OTHOIIEHUEM K IUIOCKOTOJSIPU30BAHHOMY CBETY, KOTJa 3JIEK-
TPOMAarHuTHBIC KOJICOAHUSI TTPOUCXOMAIT B OJHOM IUIOCKOCTH. OauH
M30MEpP BpallaeT MIOCKOCTh MOJSIpHU3alvu BOpaBo (+), Apyrom —
BJICBO (-) HA OJMH U TOT %€ yTOJL.
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Cwmech PaBHBIX KOJIHMYCCTB OIITHUYCCKUX HU30MCPOB OIITHYCCKH HC aK-

THBHA Y Ha3bIBACTCS «palemMar.
IIpoeknnonubie hopMybl Duirepa s 3epKalbHBIX H30MEPOB

MOJIOYHOM KHUCJIOTHI BRITJISIAAT CIICAYIOIIUM 00pa3oM:

OOH OOH
H-(*-OH HO-G*-H
CHj, CHj

D (—)-momouHast Kuciora L (+)-MomouHas Kucinora

TeTpaBI[pI/I‘ICCKI/Ie MOJ€CIU MOJIOYHOM KHUCJIOTHI npeaCTaBJICHDbI

Ha puc.12.

3epKano

| —

3enKAN0

COOH

Puc. 12. Tempasopuueckue modenu monrounou kuciomol (A u b):
a — D-monounas xucnoma, 6 — L-monounasa xucroma, cmpenkamu

NOKA3aHoO Hanpaejierue spaujeHusd niocKkocmu noaAapusayuu ceema

3HaK W yroj BpalleHUs OMpPEAeNAIOTCS ¢ MOMOIIbI0 Mpudopa
nossipumerpa. CumBosbsl D u L yciioBHO yka3biBatoT Ha KOH(UTYpa-
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U0, T. €. MPUHAJJICKHOCTh JaHHOrOo n3omepa Kk D unu L-psay on-
TAYECKUX U30MEPOB IO AHAJIOTUU C MIIULUEPUHOBBIM albJIETUIOM:

OH (EOH
H-C*-OH HO-C*-H
C(ngOH CCEIHZOH

D (+)-runepuHoBBIi anbaeruy — L(—)-TIMIEepHHOBBINA allbaeru/

Ecnu B mMosiekyne UMEIoTCs JBa WM 00Jie€ aCUMMETPUYECKUX
aTOMOB yrJjepoja, To nmpuMenserca dhopmyna duiiepa ajisi pacyera
YuCiia ONTUYSCKHUX U30MEPOB:

n
N=2", rmeN — 4ucia0 ONTUYECKUX N30MEPOB
9
N — YHCII0 aCUMMETPHUUYECKUX aTOMOB
yriaepoaa (C*).

OnTuyeckas UI30MEpHSI UMEET BAXKHOE OMOJIOTMYECKOE 3HAUCHUE.
Tak, OnoxuMHUYECKHE MPOIIECCHl B OPraHU3ME MPOUCXOJIAT C yUaCTUEM
D-dopM caxapoB, HO L-onTudecknx n30MepoB OKCH- M1 aMUHOKHCIIOT.

OKCHUKHCIIOTHI IIIMPOKO PACTIPOCTPAHEHBI B MPHUPOE, YTO BUJIHO
Y3 UX Ha3BaHUM.

Cnocoowvt nonyyenus

1. OkucneHue rimKoJei:

HO—-CH,—CH,—OH + [O] — HO—CH,—COOH + H,0O
STUJICHTI'JIMKOJIb TJIMKOJICBAs
KHCJIOTa

2. I'maponus rajoreHo3aMeIeHHBIX KapOOHOBBIX KHUCIIOT:

CH;—~CH(CI)~COOH + H,0 — CH;~CH(OH)~COOH + HCI
O-XJIOPIIPOIMMOHOBAs O-OKCHUIIPpOITMOHOBAA
KHUCJIOTa KHUCJIIOTAa

Du3uueckue ceolicmea

OKCHUKHCIIOTBI — KPUCTAJUTMYECKHE BEIECTBA, JIETKO PAaCcTBO-
pUMBIE B BoJie, O0Jiee CHIIbHBIC, YeM COOTBETCTBYIOIIHE MIpe/ICIbHbBIC
KapOOHOBBIEC KHCIIOTHI.
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Xumuueckue ceoiicmea

Tak Kak MOJIEKYJIBI OKCHUKHUCIIOT COJEPKAT TUAPOKCUIbHBIE W
KapOOKCHUJIbHBIC TPYIIIbI, TO OHU MPOSIBISIOT CBOMCTBa, XapakTep-
HBIE KaK JJIsl CIIUPTOB, TaK U JIJI1 KAPOOHOBBIX KUCIIOT.

Hanpuwmep:
1. O6pa3zoBaHue coJieii Co IIeI0YaMHu:

HO—-CH,-COOH + NaOH — HO—-CH,—COONa + H,0

2.006pa3oBanue 3PuUpoB:

HO—-CH,-COOCH;3;+ H,0

HO-CH,—COOH + CH,OH CHOKHBIH SGHp

CH30CH,—-COOH + H,0O
npocToit adup
Kpome Toro, ajis OKCUKHUCIIOT XapaKTepHbI CrieluPpUIeCKue pe-
akiuu. Tak, OKCUKHUCIIOTHI MO-Pa3HOMY OTHOCSATCS K HarpeBaHUIO.
[TpoaykThl peakuuu 3aBUCAT OT mojoxkeHuss OH-rpymnm B yriaepo-
HOU LIEIIH.
3. OTHOLIEHHE K HATPEBAHMIO!
a) 0.-OKCUKHUCIIOTHI Iat0T JIAKMUOBL.
H,-OH  HOO ° —O—
ﬁ: 2 N ? i) (EHZ O (FO
COOH HO-CH, CO—0O—-CH,

TINKOJIEBAS KHUCIIOTA JIAKTU]I
TJIAKOJIEBOU KHUCJIOTHI

+2 H,0

0) P-OKCHUKHCIIOTHI MPEeBpaIIaloTCs B HEMpeAeIbHbIE KapOOHO-
BbI€ KUCJIOTHI:

HO-CH,-CH,—COOH — H,C=CH—-COOH + H,0
B-oxcunponruoHoBas aKpUJIOBas KMCJIOTa
KHUCJIOTa
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B) Y- U 0-OKCUKHUCJIOTHI HEYCTOMYMBHBI U 00pa3ylOT BHYTPEHHUE
MUKJINYeCKue 3(QUPhI — JJAKTOHBI.

HO-CH,—CH,—CH,—COOH — HZ_CHZ_CHZ_ﬁO + H,0O

Y-OKCHUBAJICPHUAHOBAs
KHCJIoTa JIAKTOH
’Y-OKCHBaJIepI/IaHOBOfl KHCJIOTHI

Basicnenuue npedcmaeumeﬂu U ux npumeHenue

['nukosieBast (OKCUYKCYCHasi) KMCJIOTa COAEPKUTCS B HE03pe-
JeIX (PpykTax (HampuMep, B BUHOTPAJIE), B CBEKJIOBUYHOM COKE, pe-
1€ U IPYTUX PACTCHUSAX, IPUMEHSIETCS B TEKCTHJIBHON MPOMBIILICH-
HOCTH.

MonouHasi KUci0Ta (0-OKCUITPOTUOHOBAsI, 2-OKCUITPOTIaHOBAS)
— TycTasi, THTPOCKONUYHAs UJIKOCTh, CYIIECTBYET B BUJE ABYX OII-
TUYECKUX U30MEPOB U UX CMecH pariemara. ONTUYECKU HEaKTHBHAs
MOJIOYHAsi KUcioTa (paremMar) oOpasyercsi B pe3yiabTare MOJIOYHO-
KHUCIIOTO OpOXKEHHUS, KOTOPOE MPOUCXOAUT IMPU CKUCAHUM MOJIOKA,
KBaIlIEHUH KayCThl, MOYCHUHU SIOJIOK, CUJIOCOBAHUU KOPMOB, a TaK-
XK€ TpU OpOKEHUH BUHOTPATHOTO, CBEKJIOBUYHOTO, TPOCTHUKOBOTO
caxapoB, IMPUMEHSIETCS B TMHUILEBOM, TEKCTUIHLHOW MPOMBIIIIEHHO-
CTH, B KO)KEBEHHOM IIPOU3BOJCTBE, B MEUIINHE.

L(+)-Monmounas kucioTa (MSICOMOJIOYHAsI) WIpacT BaKHYIO
OMOJIOTUYECKYIO POJIb, COJACPKUTCS B MBIIIIAX, IEYEHU KUBOTHBIX,
oOpasyercsl MpHU PACIICIUICHUH »XHUBOTHOIO Kpaxmalia TJIMKOTEHa.
bonbliyro ponp Mmpu 3TOM UIpaeT MNPOUECC OKUCICHUS MOJOYHOU
KHUCJIOTHI B MUPOBUHOTPAJHYIO (KETOKUCIIOTY):

[O]
CHg—(l:H—COOH — CH3—(|?|,—COOH + H,0
OH
MOJIOYHAs KUCJIOTA IIMPOBUHOIPAAHAS KHCIOTa

D(-)-Mon04yHass KHCIIOTa TMOJydaeTcs MpU OpOKCHUH caxapu-
CTBIX BEIECTB MO ACHCTBHEM 0COOBIX MUKPOOPIaHU3MOB.
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MHOrooCHOBHBbIE MHOI'0ATOMHbIE€ OKCHKHCJIOTHI

Ab6nouHas (OKCUSHTapHas) KHUCJIOTa — JBYXOCHOBHAs, TPEX-
aTOMHasi, COJIEPKUT aCUMMeTpUUeckuii atom yriaepoaa (C*), cyie-
CTBYET B BHUJIE€ JIBYX ONTHYECKUX U30MEPOB:

40 =z O
C ~
OH | OH
H-C*-OH HO-C*-H
H-C -H H-C -H
COOH COOH

D (+)-16m0unas kucinora | L (—)-1610uHas kucnoTa

B pacrenusix pacnpocrpaneHa L(—)-s0mounas kuciora. OHa co-
JCPKUTCS B HEMO3PEIIBIX IUI0IAaX PAOHMHBI, OapOapuca, TSPHOBHHKA, B
MaxopKe, B SO0JIOYHOM W BUHOTPAIHOM COKax, BUHE. B )KMBOTHOM Op-
TaHW3ME yYacCTBYET B KHPOBOM M YTJICBOAHOM OOMEHE, IPUMEHSETCS
B IIMINEBOM MPOMBIIIICHHOCTH, B MMPOU3BOACTBE KOHAMTEPCKUX H3JIC-
JviA 1 0€3aJIKOTOJTEHBIX HAITUTKOB.

BuHHBIC (IMOKCHUSHTApHBIC) KHCIOTHI — JIBYXOCHOBHBIC, YCTHI-
pexaTOMHBIE KHCIIOTHI, COACPKAT JIBa aCHMMETPUYHBIX aToMa YIIepo-
1a, CIIeZIOBaTENIbHO, JODKHBI UMETh 4 M30Mepa, HO B JCHCTBUTEIBHO-
CTH CYILECTBYET 3.

D(+)- u L(-)-BuHHBIC KHUCIOTHI SBIISIOTCS ONTUYCCKUMH H30Me-
pamu. Bropas mapa u30MepoB MpeacTaBisieT cO00i OTHO M TO K€ Be-
IECTBO (ME30BUHHYIO KUCJIOTY), T.K. TIpH noBopoTte Ha 180° B miocko-
CTH YepTeka OHU COBIIAIAFOT.

Panemuueckas cmech D(+)- u L(-)-u30MepoB Ha3bIBACTCS BHHO-
rpagHON KUCJIOTOM.

20 20 20 20
“Son C\OH C\OH “Son
H-C*-OH  HO-C*-H H-C*~OH HO-C*-H
HO-C*-H H-C*~OH H-C*-OH HO-C*-H
COOH COOH . COOH g COOH
D (+)-BunHas L (—)-BuHHas ME30BHUHHAsI KUCJIOTA
KHCJI0Ta KHCIIOTa

107



D(+)-BuHHas kuciaoTa (BMHHOKaMEHHAs) B BUE COJIM BBIJCIICHA
n3 BuHA. Kucnas kanueBasi coyib — BUHHBIA KAMEHb, PACIIPOCTPAHEHA B
pactenusix. Ee MHOro B BUHOIPaJIHOM COKe, B psiOuHe u 1p. BunHOKa-
MEHHAsI KUCJIOTAa MTPUMEHSIETCS B MUIIEBON MPOMBIIIJIEHHOCTH TPH U3-
TOTOBJICHUU (DPYKTOBBIX BOJ, JTUMOHAJIOB, Pa3phIXJIUTENEH, B MEIU-
IIMHE B BUJIE COJICH (TapTpaToB).

KanueBo-HaTpueBass coib (CErHETOBA COJb) MPUMEHSIETCS B
ANIEKTPOHUKE, BXOAUT B COCTaB XUIKOCTU DesHra, KOTOpasi UCIOJIIb-
3yeTcs JUIsl KAYECTBEHHOTO M KOJIMYECTBEHHOTO OMPENICIICHUS AJIbJIC-
TUJIOB U CaXapoB.

JIMMOHHAsI KHCIIOTa — TPEXOCHOBHAS, YETHIPEXATOMHAsS, KpH-
CTAJUIMYECKOE BEILIECTBO, XOPOIIIO PACTBOPUMOE B BojE. ONTHYECKUX
M30MEPOB OHA HE UMEET, T.K. HE COAEPKUT ACHMMETPUUYECKUX aTOMOB
yriiepoaa. ITO OCHOBHAsA OPraHWYECKask KUCJIOTA IUIOAOB IUTPYCOBBIX,
COJICPKUTCSI TaK)K€ B COKAX BUHOIPAJa, CBEKJIbI, MAJUHBI, BUIIHHU,
KJTFOKBBI, B JINCTHSIX U CTEOJIIX MaXOPKH, B €JI0BOM XBOE.

(PH
HOOC—CHZ—Cli—CHg—COOH
COOH

JUMOHHAas KHCJIOTa

JIMMOHHas1 KHCIOTa — OMOJOTUYECKH BAXKHOE COEAUHEHHE, T.K.
SBIISIETCS. TTPOMEXKYTOUHBIM MPOTYKTOM OKHCIUTEIBHOIO pacrajia yr-
neBosioB (1ukia Kpebca), mpumeHsieTcss B MEIUIIMHE, TTUIIEBOM, TEK-
CTWJILHOM MPOMBIIUIEHHOCTH, B IPOMU3BOJCTBE AJIKUIHBIX CMOJL.

AckopOuHoBas kucisorta (BuramuH C) — L-popma y-nakrona 2,3-
JNETUAPOTYJIOHOBOUM KUCIIOTBI COAEPKUTCS B CBEXUX (PpYyKTax, IIOAaX,
OBOLIAX, ABJISETCS OAHUM U3 BAXKHEUIINX BUTAMHUHOB.

-0

o
L]

|
HO—Q*—H
CH,OH
aCKOpOMHOBAas KUCJIOTA
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ButamMHHBI — 3TO BEIIECTBA, KOTOPHIE yYaCTBYIOT B CHHTE3E
dhepMEeHTOB — OMOJIOTHYECKUX KAaTaau3aTOPOB BCEX OMOXMMHUUYECKUX
IPOIIECCOB.

[Ipu HenmocTaTke B OpraHu3Me aCKOPOMHOBOW KHCIIOTHI BO3HU-
KaeT TsHKeNIoe 3a00I€BaHUE IIMHTaY.

Cyrtounas nmo3a ButamuHa C I 4yeJOBEKa COCTABIISECT OKOJIO
50-70 mr. BeicokuMm conaepkanueM BuTtamuHa C OTIMYAIOTCS JTUMO-
Hel (50Mr/100r), merpymka (150mr/100r), srompl CMOPOIWHBI
(70mr/100r) 1 mnoae! munoBuuka (1000mr/100r).

DeHOJOKHUCJI0THI (ApOMATHYECKHE OKCUKHMCJIOTHI)

OTO apOMaTHUYECKHUE KHUCIOTHI, COAECPKAIIUE THUJIPOKCUIBHYIO
IpyIy, CBA3aHHYKD C aTOMOM yTiiepojia OEH30JIbHOTO KOJbIIA.
HawnGosplee 3HaueHe UMEIOT CAJIMIIMIIOBAS U rajuIoBasi KUCJIOTEI.

OOH
OH
COOH HO OH
OH
CaJIMIInJIoBas KHUCJIOTa raJjioBasd KUCJIOTAa

CanuiuioBas (OpTo-OKCHOEH30iHAs) KUCI0Ta — KpUCTaIN4e-
CKO€ BEIIECTBO, IJIOXO PACTBOPUMOE B BOJIE, MPOSIBISET CBOMCTBA
apoMaTUYECKON OJJHOOCHOBHOM KHMCJIOTHI M (peHOJIa, 001ajaeT aHTH-
CENTUYECKUM JehcTBUEM. CIOXKHBIN 2PUp CATUITUIOBON KHUCIIOTHI
IIUPOKO UCTIOJIB3YETCS KaK KapOTOHUkKAIOIIEE CPEICTBO MO Ha3Ba-
HUEM «alleTUICATIUIIUIOBAS KUCI0Ta» U «aCTTUPHUHY.

O-CO-CHs;

COOH

acIIMpyH

CaJII/IHPIJ'IOBaH KHUCJIOTAa IPUMCHSCTCA B HI/IHICBOﬁ IIPOMBIIIJICH-
HOCTH B Ka4YCCTBC KOHCCPBAHTA, a4 TAKIKC B CHHTC3C KpaCHTCHGﬁ n
JICKAPCTBCHHBIX CPCIACTB.
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[amnoBas (3,4,5-TproKCHOCH30MHAs) KUCIOTa — KPUCTAJLTHYC-
CKO€ BEIlIECTBO, pACTBOPUMOE B BOJE, COJEPKUTCS B TyOOBOM KOpE,
JUCTBhAX 4asi, 3epHax Kode, BXOJWT B COCTAaB NyOMIHHBIX BEIICCTB
(TaHUHOB), TPUMEHSAETCS B KOXXCBEHHON IPOMBIIIJICHHOCTH JIS
nyONeHust KOXKM, B TEKCTUJIBHOW — IIPU KpallleHUW TKaHEH, B MUIIe-
BOM — KaK KOHCEPBAHT IMUIIEBBIX U TEXHUICCKUX MPOTYKTOB.

Oxcoknca0ThI (AJbAern10- H KETOKHUCJIOTHI)

D10 reTepoPyHKIMOHATBHBIE COSAMHEHUS, COACPKAIINE HAPSTY
C KapOOKCHIILHOM TPYIIION aibJCTHIHYIO0 WM KETOHHYIO (OKCOTpYII-
y), IPOSBIISIONINE XUMHUYECKIE CBOMCTBA KapOOHOBBIX KHCIIOT, allb-
JETUI0B UM KeTOHOB. HanOomnbinmii MHTEpEC MPENCTaBiIsaIOT CISy-
IOIINE OKCOKHUCIIOTHI:

@)
Nc_COOH CH;-C-COOH  CH3;-C-CH,—COOH
~ I

H o)

TJINOKCAaJIeBast IIUPOBUHOTPATHAS aIleTOYKCYCHAS
KHCIIOTa KHCIIOTa KHCJIOTa
(2-oxconTaHoBas) (2-oxcompomnanoBasi) (3-oxcobyTanoBast)

0-aJTbICTUIOKHUCIIOTA 0-KETOKHUCJIOTa B-keTokucIOTA

I'nmuokcaneBast (TJIMOKCUIIOBAsI) KUCTIOTA COJIEPAKUTCS B HEIO3PE-
JbIX (PpyKTax, JErKO OKUCIAETCS B IIABEIEBYIO, UTPAET BAXKHYIO POJIb
B OOMEHHBIX MpoIlleccax, MPOTEKAIOIIUX B PACTEHUSIX U MUKpOOpra-
HU3MaXx.

[TupoBUHOTpagHasi KUCJIOTAa OTHOCUTCS K KETOKHCJIOTaM, 00pa-
3y€eTCsl IPYU HarpeBaHUM BUHOTPAIHOM KUCIIOTHI, IPUHUMAET aKTUBHOE
y4acTHE B Ipolieccax OOMEHA BEIIECTB B PACTUTENIBHBIX U KUBOTHBIX
KJIETKAaX, MOJKET MPEeBpaIlaThCd B aMUHOKHUCIIOTY aJlaHWH, SIBJISIETCS
MPOMEKYTOUHBIM MPOJYKTOM PACHICIUICHUSI CaXxapoB MPU CIUPTOBOM
Y MOJIOYHOKHCJIOM OPOYKEHUHU.

[TupoBuHOTpagHAs KUCIOTa OOpa3yeTcsl Mpy HarpeBaHuu (IUPO-
J13€) BUHOTPAIHOM (BUHHOM) KHUCIIOTHI, OTCIOJIa €€ Ha3BaHHUE «IIHPO-
BUHOTPATHAS»:

o

HOOC-CHOH-CHOH-COOH s CHg—%—COOH

-CO;,
BUHOTPAJHAsI KUCIOTA -H,0 O
MAPOBUHOTPATHAS
KHCJIOTA
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[TupoBuHOrpagHAs KUCIOTA IIPUMEHSICTCS B MEIUIIHHE.

AIIETOYKCYCHAsl KHCJOTa TakKXKe SBIIIETCS KETOKHCIOTOM, He-
yCTOMYMBA, JIETKO AeKapOokcunupyetcs (ormemsser CO;) U npeBpa-
I1aeTCS B AllCTOH:

CHg—?—CHZ—COOH - CH3—%—CH3 + COzT

AlICTOYKCYCHAas KHUCJIOTa aliICTOH

HanOobiuii H”HTEpeC MpeACTaBIIsIeT €€ ATUIOBBIN A(up (aLeTo-
YKCYCHBIH 3(Up), UMEIOIINI 1Be M30MEPHbIE (OPMBI, MEPEXOASIINE
JpyT B Apyra (KETOHHYIO U €HOJIBHYIO).

CH3—|C|3—CH2—COOC2H5 = CH3—C|3:CH—COOC2H5
O OH
aIleTOYKCYCHBIN d(pup

KeTOHHas opma eHoJibHas opma

Keronnast (hopMa coNEp>KUT KETOHHYIO TPYIITY, & €HOJbHas —
TUJIPOKCUIIBHYIO TPYIIy HpU aToMe yriepoja, oOpa3yroulero JBOu-
HYIO CBSI3b. TakoW BUJ M30MEPUU MOJTYUYNJI Ha3BAaHUE KETO-CHOJIbHOM
TAYTOMEPHH.

Tayromepusi — 5T0O BUJ MOABUKHON MM JUHAMAYECKON HU30ME-
pUM, TIPU KOTOPOM BEILECTBO CYIIECTBYET B BUJIE JBYX (win Oosee)
CTPYKTYPHBIX (hOpM, B3aUMOIIEPEXOASIINX IPYT B Ipyra.

AleTOyKCYCHBIN 3(hUp OTIAMYAETCS BHICOKOM PEaKIIMOHHOM CIIo-
COOHOCTBIO Y TPUMEHSIETCS B PA3JIMYHbBIX OPraHUYEeCKUX CUHTE3aX.

Bonpocs! 111 CaMOKOHTPOJIsA

. Kakue oprannueckne coeIMHEHUSI OTHOCATCS K OKCUKHCIIOTaM?
. OnumuTe KiaccuPukaruio OKCUKUCIIOT.
. Kak onpeieinTs aTOMHOCTh OKCHUKHCIIOTHI?
. Kakoi1 Bug n3omepun xapakTepeH sl OKCHKHUCIIOT?
. Kakoi1 atom yriepoaa Ha3bIBa€TCsl aCUMMETPUUYECKUM?
. C moMoMIbIo KaKoi peakivu pa3inyaroT o, 3 ¥ Y-OKCUKHUCIOTHI?
. UTo Takoe BUTAMUHBI?
. [IpuBegute popmyibl (hEHOJIO- U OKCOKHUCIIOT.
. Kakoe mpou3BogHOE CamuIMIOBOM KHUCIIOTHI HCIIOJB3YETCS B
MEIUIIMHE KaK >KapOMOHMKAIOIIEE CPEICTBO?
10. IIpuBeauTe TayTOMepHBIC (DOPMBI AIIETOYKCYCHOTO A(HpA.

OO NO O WNBE
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YTJIEBO/IbI
(caxapa)

VYrieBoapl — 3TO TeTepOPyHKIIMOHATIBLHBIC COCUHECHUS, SIBJIS-
FOIIMECS] MHOTOATOMHBIMU aJIbJIETUIO- U KETOHOCITUPTAMH.

Caxapa — HauboJiee BaXXKHbIE U PAaCIPOCTPAHECHHBIC B MIPUPOIE
opranunueckue BeniectBa. OHn coctaBiaoT 80% Macchl CyXoro Be-
niecTBa pacteHui u okoJjio 20% cyxoro BemiecTBa >KMBOTHOTO Opra-
HHA3Ma.

YrneBoabl HE CUHTE3UPYIOTCA B JKMBOTHOM OpPraHu3Me, a I0-
CTYHarOT C PAaCTUTEILHON MUIIEH, T.K. OHH 00pa3yIOTCSl B PACTCHUSIX
Y3 YIJIEKMCIIOTO Ta3a W BOJBI B Iporecce (POTOCHHTE3a, KOTOPbII
IIPOUCXOJUT MO AEHCTBUEM COJTHEYHOI'O CBETA C YYACTHEM 3E€JICHO-
ro MATMEHTa PACTeHUM — XJIOpouLIa:

6C0O, + 6H,0 —=2—> CeHpOg + 60,

xJopodun
Ha3Banue «YTJICBOABD) IPOUCXOAUT OT TOI'O, YTO CaXap MOKHO

paccMaTpUBaTh KaK COUYETAHUE YIIIEPOJIA U BOJIBI.
Harmpumep:

CsH1206 = 6C(H20)s

[To3xe ObUTIO OOHAPYKEHBI caxapa, B MOJIEKYJIaX KOTOPBIX 3TO
COOTHOIIIEHUE HAPYIIAETCS.

VYTeBobI BEITOTHAIOT pa3HOOOpa3Hble OUOJOTHYECKUEe (HYHK-
IIMU B )KUBBIX OpraHu3mMax. ['JIFoko3a U KpaxMal sIBJISIOTCS UCTOYHU-
kamu sHepruu. KnerdaTtka (11eJUTi0i03a) — 3TO OMOPHBIN MaTepual
PaCTUTENBHBIX KJIETOK, KpaxMall — pPe3epBHOE MUTATEJIbHOE BeIlle-
CTBO PACTEHMH, TIIMKOT€H — )KUBOTHBIM KpaxMall.

buononumepsl Ha OCHOBE YII€BOJIOB UMEIOT OOJIBIIIOE TPAKTH-
yeckoe 3HaueHne. OHU CyXaT HeOOXOAMMBIMU KOMITOHEHTaMU TH-
IIEBBIX MPOIYKTOB U MIPUMEHSIOTCSA B IPOU3BOJICTBE TOIUIMBA, HATY-
pa’bHBIX U UCKYCCTBEHHBIX BOJIOKOH (JIbHA, XJIOMKA, BUCKO3bI, alle-
Tara), CTPOUTENBbHBIX U JPYTUX LIEHHBIX MaTEepHaJIOB.
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Knaccugpurkauus

Knaccudukaius yrieBogoB MOXKET ObITh IPEACTABICHA B BUJIC
CXEMBI:

IIpocteie caxapa CrnoxHele caxapa
(MoHOCaxapu/ibl) (mocaxapu/bI)

MOHO3bI / MOJINO3bI \

no 4uciy amomoe

yenepoda Huskomouekymnspabie  BhICOKOMOJIEKYIISIpHBIS
(caxaponooOHbIE)  (Hecaxapomo00HBIC)
/ \ oJMrocaxapa /
[TenTO3B1 ['ekco3bl /
3 Jucaxapupl ITenTo3aHbI
N0 HAIUYUIO KAPOOHUTbHOT
epynnwl
- Py < Tpucaxapubl I'exco3anel
AJB10361 Keto3sl

Monocaxapuabl (MOHO3bI)

K mnpocteiM caxapam otHocsTest Tpuo3bl (CsHgOsz), TETpo3bl
(C4HgO4) 1 HanbOonee BaskHbIe MeHTO3bI (CsHyOs), 1 rekco3nl (CgHipO0s).

Monocaxapuabl cojiepKaT aCHMMETPHYECKHEe aTOMBI YIJIepo/ia
(C*) 1 00naar0T ONTUYECKON U30MEpPUEH.

Yucno ontuueckux uzomepoB N ompenensercs mo dopmyse
®umrepa: N=2", rie N — yKciI0 aCHMMETPUYECKUX aTOMOB YIJIEPO/IA.
Jl1s anpI0neHTOo3 N:23=8, U aJIbJOTEKCO3 N=2=16. ITonosuna u3
HUX — [TPaBOBPAIAOIIKE, ITOJJOBUHA — JICBOBpAIIAIOIIHC.

.0
C<H
20 ‘
¢y C*HOH
C*HOH C*HOH
C*HOH C*HOH
C*HOH C*HOH
CH,OH CH,OH
AJIBAOIICHTO3a AJIBA0OT'CKCO3a
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IleHTO3BI

W3 nenTo3 HambombIlee pacpoCTpaHEHUE B MPUPOJIE UMEIOT
D-pubo3a, D-nge3okcupudosa, D-keuo3a:

cZr cZy cZ,
H-C*-OH CH, H-C*-OH
H-C*-OH H-C*-OH HO-C*-H
H-C*-OH H-C*-OH H-C*-OH
CH,OH CH,0OH CH,0OH
D(+)-pubo3a D(+)-ne3okcupuodosa D(+)-kcuino3a

Pu6o3a u pe3okcuprbo3a BXOJSAT B COCTaB HYKJIECMHOBBIX KHC-
aor PHK n JJHK, kcuio3a — B cocTaB mojmcaxapuaoB MEHTO3aHOB

(KCWIaHOB) M HCIOJB3YETCS B MUIICBOM IMOMBIIUIEHHOCTH B Kade-
CTBE 3aMEHUTENS caxapa.

I'ekco3bl

O6mas dopmyna rekco3 CgHi,0. OnTHUeCcKHE H30MEPHI
HanOoJiee BaXKHBIX albJOTEKCO3 INIFOKO3bl M rajJaKTo3bl M300paka-
I0TCS CIICTYIOIINM 00pa3oM:

c:fCH) cf(H) Cch) cf(H)
H-C*-OH HO-C*-H H-C*-OH HO-C*-H
HO-C*-H H-C*-OH HO-C*-H H-C*-OH
H—(E*—OH HO—(E*—H HO—(E*—H H—(E*—OH
H-C*-OH HO-C*-H H-C*~OH HO-C*-H

CH,0OH CH,OH CH,0OH CH,0OH
D(+)-rmoko3a L(—)-rmroko3a D(+)-ranakro3a ' L(—)-ramakrosa
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3Haku (+) U (—) yKa3bIBalOT HAIpaBJICHUE BPAILICHHS IIOCKO-
CTH MOJISIpU3alluu CBeTa (BIPABO WM BIIEBO) U ONPEIECISAIOTCS C MO-
MOIIBI0 MpUOOpa MOJISIPUMETPa; MPUHAMICKHOCTh K D- u L-psany
ONPEAEISIETCA TIO PACIIOIOKEHUIO THAPOKCUIIA Y MOCIEIHETO ACUM-
METPUUYECKOTO aToMa Yriepoja Mo aHaJOTHUU C TIIUIEPUHOBBIM ajlb-
JIETUJIOM.

D(+)-riuiepruHOBBIH
aJTbJICTH T

L (—)-rumepruHOBBIi
Qb JICTH]T

0 | 0
H-C*-OH | HO—C*-H
I
CH,0OH | CH,OH
I
I
I

Onrtuueckue uzomepsl D- u L-psiga Ha3pIBalOTCS aHTUIIOAAMHU
U UMEIOT BCE OJMHAKOBBIE CBOICTBA, B TOM YHUCIIE YIJIbl BpPaIllCHUS
MJIOCKOTOJISIPU30BAHHOTO CBETA, TOJBKO Pa3HbIC 3HAKHU.

D-ratoko3a u D-ranakro3a OTJIMYAOTCS PACIOI0KEHUEM THU/I-
pOKCHJIA TOJBKO MPU OJHOM ACUMMETPUYECKOM aTOME YIJIEpOJia
(Mpu 4eTBEpPTOM) U ABISIOTCS «auactepeomepamu». OHM pazauya-
I0TCSl YIJIOM BpallleHHs, TEMIIepaTypol IUIaBICHHS, PACTBOPUMO-
CTBIO U APYTUMH CBOWCTBAMH.

BONBIIMHCTBO TPUPOAHBIX MOHOCAXapujaoB OTHocsATca kK D-
psany, L-dbopMbl 5KUBOTHBIM OPraHU3MOM HE YCBAaUBAIOTCHI.

N3 keto3 Hanbojee BaXKHBIMU SIBISIOTCA KETOreKco3bl. OHH
cojepkaT 3 aCUMMETPUUECKUX aToMa YIrjepoja W YMCJIO ONTHYe-
ckux m3omepoB N=8. Hauboinee pacnpoctpaneHna B mpupojse Qppyk-
TO3a:

CH,OH CH,OH
=0 C=0
HO-C*-H H-C*-OH
H-C*-OH HO-C*-H
H-C*-OH HO-C*-H
CH,OH CH,OH
D(-)-dppykTo3a L(+)-bpykTo3a
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Huxkiaunyeckue popmbl MOHOCAXapua0B. Tayromepus

JIJisi MOHOCaxapuoB XapakTepeH OCOObId BHUJ CTPYKTYpHOMH
WU30MEPHUH, KOTOPBII Ha3bIBACTCS «TayToMepHei» (cM. crp. 111).

Bbb110 yCcTaHOBIIEHO, YTO MOHOCAXapHUabl B PaCTBOPE CIIOCOOHBI
CYILIECTBOBAThH B ABYX (JOpPMAX — OTKPHITOH (aJIbICTUIHON WIJIU KETOH-
HOM) Y IUKJIMYECKOMN MOTyalleTaaIbHOM, HAXOASIIMXCSI B PABHOBECHM.
Hanpumep:

2JIUKO3UOHDBLI

~ O Hw * | OH/| euopoxcun */H
¢y C— _ (—
H-C-OH H-C*~OH H-C*—OH

HO-C-H — HO-C*-H O — HO-C*-H O

H-C-OH H-C*-OH H-C*-~OH
H-C-OH HC:x— H-C*——
CH,OH CH,OH CH,OH
D-riroko3a a-D-riokonupanosa f-D-rmoxonupanosa
(OTKpBITAs, “ (uuksnyeckue GopMbl) -
o

anpaeruaHas hopma)
(mpoekmonubie hopmyiisl TosuieHca)

Takas TayroMepusi Ha3bIBAETCS «KOJIbYATO-LECITHOW.

[uknu3anus MOHOCaXapHua0B NPOUCXOJIUT B pe3yJibTaTe Mpu-
COEAMHEHHS aTOMa BOAOPO/Ia THAPOKCUIBHOM rpynisl pu Cs (pexe
npu C,;) K KUCIOPOAY aibJErMIHOM TPYIIbl 3a CUET pa3pbiBa
n-CBsi3U. OIHOBPEMEHHO OCTaBIIMKCS KHUCIOPOJ THUIPOKCHUIIBHOM
IPYIIIBI 3aMBIKAET C aTOMOM YTJepojia KapOOHWIBHOW TPyMIbI Iie-
CTUWICHHBIN WA TATUYIICHHBIA UKL

TakuMm 00pa3oM, B MOJIEKYJIe TOABIISIETCS HOBAsI THIPOKCUIIbHAS
rpynna — «rJIMKO3HUIHBIA THIPOKCUID U €IIe OJUH aCUMMETPUYECKHMA
aToM yriepoza. B pe3ynprare BO3HUKAIOT JBE [UKINYECKUE MOyare-
TaJbHbIE (POPMBI O U 3, OTJIMYAIOIIUECS TOJIBKO PACIIONIONKEHUEM TJIH-
KO3UJHOTO ruapokcuia. B a-popme oH pacnonaraercs cnpasa, a B [3-
dbopme — ciera. [loaTomy 3T (OPMBI SBJISIOTCS UACTEPEON30MEPAMHU
(aHOMEpamMK) U UMEIOT pa3HbIe CBOWCTBA | YTJIbI Bpamienus. [t o-D-
rroko3bl 0=+113°, must B-D-rimrokossr a=+19°. IIpu crosHun cBexe-
INPUTOTOBJIEHHOTO PacTBOpa IJIHOKO3bI O-popMa NEPEXOaUT B B- U yroi
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BpAILEHKUs] CTAHOBUTCS paBHBIM +52°. Takoil omrudeckuii dPdexT
Ha3bIBACTCS MYTAPOTALIUEH.

Crnenyer OTMETUThH TOBBIIMICHHYIO PEAKIIMOHHYIO CIIOCOOHOCTH
TJIMKO3UHOTO TUJIPOKCHUIIA TI0 CPABHEHHUIO CO CIUPTOBBIMU THUIAPOK-
CUJIbHBIMU TPYIIIIaMH.

[Hukmnueckue ¢GopMbl, colepKaliie MIECTUUICHHOE KOJIbIIO,
HA3bIBAIOTCSl «MMMPAHO3AMUY, MATUWICHHBIN HUKI — «(pypaHO3aMM»)
MO aHAJIOTUX C COOTBETCTBYIOIIMMHM TE€TEPOLMKIAMU MUPAaHOM U (Dy-
panoM. CTtpoeHue mnupaHo3 U ¢GypaHO3 MOXKHO H300pa3UTh «IIep-
CIIEKTUBHBIMUY» hopMynaMu Xeyopcea:

CH20H
CHZOH
OH
$ypan [TMpaH (a-)nupanosa (B-)dypanosa

['MUKO3UAHBIN TUAPOKCUI PACIIOIATraeTCsl MOJ IUIOCKOCTBIO
KOJIbIIA B 0-(hopMe U HaJl IIIOCKOCThIO — B B-(hopme.

Taymomepuvie npespauieHus 210K03bl.

CH,OH H,OH
H A OUH H O OH
H
OH H OH H
H

OH A ot o H  OH

a-D-rinwkonupanos3a OH H C\H S-D-riaoxonupanosa
HO

(llHZOH

‘//' H  OH '\\A ok

OTKpbITasA popMa

D-raroko3sl HO OH
H H
OH
a-D-rnwokonupano3a B-D-rwokodypanosa
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B kpucTayimyeckoM COCTOSHHMM W B KOHIICHTPHPOBAHHBIX pac-
TBOpaX MOJIEKYJIbI MOHOCAaXapHUIOB NMEIOT ITUKIMYECKOE CTPOCHHE, a B
pa30aBICHHOM PacTBOPE CYIIECTBYIOT B BHJIE TAYTOMEPHOTO PaBHOBE-
cus. Kak mokasaay peHTIeHOCTPYKTYPHBIC HCCIICAOBAHUS, TUPAHO3BI
CYIIIECTBYIOT B BHJIC KPECIOBHIHOW KOH(MOPMAIIH, aHATIOTUYHO KOH-
dbopmarym THIIA «KPecao» I MUKIorekcana (cm. cTp. 44).

AHaJOTUYHBIA TIPOLIECC ITUKIU3AIMK ITPOUCXOJNUT U ¢ (PPYKTO-
300, KOTOpas yailie uMeeT pypaHo3Hyro hopmy.

Taymomepuvie npespauienus hpyKkmosol:

CH,OH
OH CH,OH
% !

CH,OH
a-D- (])pyKTOImpaﬂosa B-D- c])pyKTmmpaH(Ba
H

H CHZOH
HO
H20H HZOH

ZOH OTKprTaﬂ cl)opMa H
D-dpykro3bl

CH,OH
a-D- q)pyKTO(bypaH03a B-D- (])pyRTO(l)ypanosa

Takum 00pa3zoM, KXl U3 MOHOCAXapuJI0B UMEET MATh Tay-
TOMEPHBIX (HOPM, OJHY OTKPBITYIO U YETHIPE UKINYECKUX.
Du3zuueckue ceoiUCmea MOHOCAXaApuoo8

Monocaxapuabpl — OeClBETHbIC KPUCTAUIMUYECKHUE BEIIECTBA,
XOpOIIIO paCTBOPUMBIE B BOJE, CIAJIKWE Ha BKyC. MIX pacTBOpHBI OII-
THUYECKU AKTUBHBI.
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Xumuueckue ceoiicmea Mouocaxapudoe

Monocaxapuapl — reTepoyHKIIMOHANIbHBIE COSAUHEHUS, T.K.
cojiepKaT TUAPOKCUIIbHBIC, alIbJICTU/IHBIC WJIM KETOHHBIC TPYIIIIHI.
[TosToMy OHU TPOSIBISAIOT CBOMCTBAa MHOTOATOMHBIX CIIUPTOB, allb-
JETUJ0B UM KETOHOB.

Hanbonee BakHBIE peaKlMM, XapaKTEPHbIE JJISI MPOCTHIX caxa-

POB, CJICTYIOIIINE:

1. OknciieHne aJjaba03 MPOUCXOIUT C OOpa30BaHUEM Pa3HBIX
MPOJYKTOB B 3aBUCUMOCTH OT OKUCITIUTEIIA:

H-C-OH
HO-C-H

H-C-OH

HO-C-H
+ Ag,0

> H-C-OH
H-C-OH

CH,OH
TJIFOKOHOBAas
KHCJIOTa

+ HNO,

H-C-OH
H-C-OH

CH,OH

D-rmroko3a

H-C-OH

+ pepwenr  HO-G-H

H-C-OH
H-C-OH

COOH

TJIFOKYpPOHOBAs
KHCJIOTa
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YPpoHOBBIE KUCTOTHI UTPAIOT BAXKHYIO (DU3UOJIOTMYECKYIO POJIb,
COJIEpKATCSL B KPOBH, MOUY€, YUACTBYIOT B MPOLIECCAX JAETOKCHUKAIINU
B )KUBOTHOM OpTaHU3ME.

[TonuranakToypoHOBasi KUCJIOTa SIBISIETCS OCHOBOM NEKTHUHO-
BBIX BEIECTB, KOTOPHIE UMEIOT BaXKHOE OMOJIOTMYECKOE U MpPaKTHYe-
CKO€ 3HAYCHHUE.

2. OKHcJIeHre KeT03 COMPOBOXKIACTCS PACIHICTUICHUEM YTJICpOJI-
HOM 11eni 1 00pa3oBaHUEM JBYXOCHOBHBIX KHCIIOT:

CH,OH
C=0
HO-C-H [0]

Hod_or . HOOC-COOH + HOOC-CH(OH)~CH(OH)-COOH

[aseneBas BHUHHAS
H-C-OH KUCJIOTA KHUCJIOTa
CH,OH
D-dpyxkroza

3. BoccTaHOBJIeHHE MOHOCAXAPHUIOB TIPUBOJIUT K 0OpPa30BAHUIO
MHOTOAaTOMHBIX CIIUPTOB (IIEHTUTOB M3 IICHTO3, TEKCUTOB M3 I'€KCO3).
Tak, npu AelCTBUM BOJOPOJIa Ha TIIIOKO3Y U (QPPyKTO3y oOpasyercs
OJWH U TOT K€ CIUPT:

O
CfH CH,OH CH,OH
H-C-OH H-C-OH ¢=0
H2 HZ
HO-C-H __°, HO-C-H _° HO-C-H
H-c-oH N H-Cc-oH M p-C-on
H-C-OH H-C-OH H-C—-OH
CH,OH CH,OH CH,OH
TJIFOKO3a TEKCUT bpykTOo3a
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4. Oopa3zoBanue 3¢upoB:

a) oOpa3zoBaHMe MPOCTHIX YPUPOB — [IUKOZUIOB — TPOUCXOTUT
IpY HAarpeBaHUU MOHOCAXapHJIOB CO CIIUPTaMU B MPUCYTCTBHUH Ta30-
00pa3HOTO XJOPOBOAOPOAA 32 CUET HaMOO0JIee aKTUBHOI'O TJIMKO3H/I-
HOTO THAPOKCHIIA:

H\C _OH H\C &
H-C-OH H-C-OH
HO-C-H O “ﬁé@» HO-C-H O + H0
H-C-OH H-C-OH
H-C H-C———
CH,OH CH,OH
a-D-rmokonupanosa a-D-metnnrnrokonupaHo3ua

[ MMKO3UIBI UTPAIOT BAXKHYIO POJIb B MPUPOJE U MPUMEHSFOTCSA
JUISL JIEYEHUS CepJIEUHO-COCYUCTBIX 3a00JIEBaHUM.

0) aJKWIMpOBaHWE MOHOCAXapHUIOB MO/ JCHCTBHUEM Tajore-
HOQJIKUJIOB MPUBOJUT K 00Pa30BAHUIO MOJIHBIX MPOCTHIX A(PUPOB:

CH,OH CH,OCHj;
H O H H OH
H + 5CHzsl ~ H
OH H “5HI OCH; H
HO OH CHs OCH;
H OH H OCH;

a-D-rmokonupanosa EHTAMETHI-0-TJIFOKOITMDAHO03a

B) 00pa3oBaHue CJIOKHBIX A3(DUPOB TPOUCXOAUT MO ACHCTBUEM
AUIIMPYIONINX CPEJICTB, HAPUMEDP, YKCYCHOTO aHTUApUAA:

H,OH CH,OCOCH;
H i O OH  +5(CH;C0),0 i Q OCOCH;
OH — 5CH3COOH COCH. H
HO H H,COCO 1/ H
OH

H H OCOCH;
f3-D-rmoxonmnpanosa MIEHTaaETHI-f-TIFOKOIIMPAH03a
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r) oOpa3oBaHUE CIOXKHBIX 3(UPOB UJET U C MUHEPATHLHBIMU
kuciaoramMu. HanOonplee OHOJIOTMYECKOE 3HAUYEHHE HUMEKT (oc-
dbopHbIe bUPHI caxapoB, KOTOPHIE BXOMIT B COCTAaB HYKJICHHOBBIX

KHCJIOT, Y4YacTBYIOT B Ipolieccax (POTocHHTE3a, ABIXaHUS U Jp.
Hanpuwmep:

.0 0
¢, ¢4
H-C—-OH H-C—-OH
C-0 on C-0
H-G-OH + HO—F=0 ——> H-C-OH + H,0
H-C—OH OH H-C—OH
OH
CHon CHzo_R: O
OH
D-pu6o3a

D-pu6030-5-docdar

5. bpo:xxeHue caxapos

bpoxenue — 3To pacuierieHUue caxapoB MOJ JAEUCTBUEM OHO-
KAaTaJIn3aTOPOB — (PEPMEHTOB, BBIPA0ATHIBAEMBIX PA3JIUYHBIMU MHUK-
poopranu3Mamu. bpoKeHHI0 MOABEPraeTcs B OCHOBHOM TIJIFOKO3a.
[To mpoyKTaMm peakiuu pa3inyaroT ClIeIyIoNe BUAbl OPOKEHHUS:

a) cnupmosoe bpodiceHue.
CsH1,06 > 2C,HsOH + 2CO,1
6) MOJIOYUHOKUCTI0E OPOdICEHUE:
CgH1,06 > 2CH3-CH(OH) -COOH
8) MACIAHOKUCTIOE OPOJICeHUe:!
CeH1,05 — CH3—CH,—CH,—COOH + 2CO, + 2H,

2) TUMOHHOKUCIOE OpodXCeHUe: H
C6H1206 + 3[0] —> HOOC—CHZ—?—CHZ—COOH +2H20

COOH
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B KMBOTHOM OpraHu3Me MOCTOSIHHO MPOTEKAIOT MPOIECCh
pacIleIUIeHUs] U CUHTe3a MOHocaxapuloB. I[Ipouecc pacuienyieHus
YTJIEBOJIOB C 00pa30BaHMEM MOJIOYHOMN KUCIIOTHI Ha3bIBAETCS TJIUKO-
JIU30M M TTPOUCXOUT MPU MBIIIIEYHBIX COKPALICHUSIX.

[Iporieccyl OpoKEeHHS UTPAIOT BAXXKHYIO POJb B IPUPOJIE U IIH-
POKO MPUMEHSIOTCSA B TPOMBIIIICHHOCTH.

Baosicneiiuuue npedcmaeumeflu U ux npumenenue

['roK03a (BUHOTPAIHBIN caxap) — HauboJsiee pacIpoCTpaHeHa B
OpPUPOJIE, COJCPKUTCS B COKAX BUHOTPAA U APYTUX IJIOJ0B U HPYyK-
TOB, a TAKXK€ B MeJIe, B KPOBU U JAPYTUX OMOJIOTHYECKUX KUIAKOCTIX
KABOTHBIX OPTaHU3MOB. [ JIFOKO3a SBIIAETCA TJITaBHOM COCTABHOM 4Ya-
CTBIO /M- W TMOJINCAXapHUJIOB U BAXKHEUIIUM HCTOYHUKOM SHEPTUU B
AKHUBOM opraHuzMe. OHa NPUMEHSETCSA B MEIUIIUHE, B TPOU3BOJCTBE
aCKOpOMHOBOM KUCIIOTHI, B KOHAUTEPCKON M TEKCTUJIHBHOM MPOMBIIII-
JICHHOCTH.

®pykTo3a (TJI0A0BBIN caxap) — BaXKHEUIIas U3 K€T03, BCTpeya-
€TCA B IPUPOJE BMECTE C IIIFOKO30M, BXOAUT B COCTAB TPOCTHUKOBO-
ro ¥ CBEKJIOBUYHOTO caxapa, Mojrcaxapujia — MHyJInuHa, Mejaa, ooJiee
clajKas, 4eM riroko3a. OpykTo3a NPUMEHACTCA B MEIHUIIMHE U MH-
IEBOVM TPOMBIIIJICHHOCTH KaK 3aMEHUTEIb caxapa.

Men — rycras, ciagkas *KUJIKOCTh, MPEICTaBIISIONIas COOOM
nepepabOTaHHBIA TYEIaMU HEKTap IBETOB. Mel COAEpPKUT OKOJIO
74% MoOHOcaxapua0B, u3 HUX 35% riroko3bl U 0kosio 40% ¢GpykTo-
3bl, a TAKXKE Caxapo3y, OKCHUKHUCJIOTHI (SI0JIOYHYIO, MOJOYHYIO, JIH-
MOHHYI0), BATAMHUHBI U APYTHE BEIISCTBRA.

Oumurocaxapuasl (I1M- ¥ TPUCAXAPU/IBI)

Onurocaxapuabl, T.e. HU3KOMOJEKYJISIPHBIE caxapa CoJiep>KaT
HeOoJbII0e Yncio (2,3,...) 3BeHheB MOHOCAXapHUI0B.

Monekynbl ducaxapudog (6103) COCTOAT M3 OCTATKOB JBYX
MOJIEKYJT MOHOCaxapuioB. CxeMa 00pa3oBaHuUs:

2 CeH1206 — C1pH2,041 + HO
MOHOCAXapuj  Jucaxapuj

Knaccugpuxkayusa. PaznudaroT nsa Tumna aucaxapuaoB (BoccTa-
HABJIMBAIOIIME W HEBOCCTAHABJIMBAIOIINE) B 3aBUCUMOCTH OT TOTO,
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KaKUe TUAPOKCUJIbHBIC TPYIINbl YYACTBYIOT B COCIMHEHUU MOJIEKYJ
MOHOCaxapHuI0B.

BoccranaBpanBawinue aucaxapuiabl (TIMKO3HATINKO3bI) 00-
pa3yroTcs B pe3yibTare OTIICTUICHUS MOJIEKYJIbI BOJIBI 32 CUET OJHO-
ro FJIMKO3UJIHOTO M OJHOTO CIUPTOBOTO (4Yaiie npu 4-om aTome yr-
Jeposia) TUAPOKCUIIOB, YTO MPUBOJUT K BO3ZHUKHOBEHHUIO MOHOTJIH-
KO3UJHOM CBsi3U. BoccTaHOBIMBaIONIME AMCaXapUIbl COIEPKAT CBO-
OOJIHYIO aNbJICTUAHYIO TpyMNy (WIu TJIMKO3UIHBIA THUAPOKCHI) U
CIIOCOOHBI BOCCTAHABIMBATh OKCHUJ cepeldpa WUir KUAKOCTh DennH-
ra. K HUM oTHOCSITCSI MajIbTO3a, [EJNI00HM03a U JIaKTO3a.

Monekyna MalbTO3bl (COJIOAOBBIM caxap) COCTOUT U3 JBYX
OCTaTKOB MOJIEKyJ a-D-rmrokonupanossl. B pactBope mukiamdeckas
dbopMa ManbTO3bl HAXOJUTCS B PABHOBECHHM C TayTOMEPHOW ajbje-
TUAHON (popMOii.

O Hw . OH
H-C-OH |0 H-G-OH H-C-OH | o H-G-OH
HO-C-H O |HO-C-H =—pyo-c-g 0 |HO-C-H o)

H-C-OH 5 H-C-OH T
H-C—— H-C-OH H-(——— H-C

CH,OH CH,OH CH,OH CH,OH

MaJIbT03a MaJIbT03a
(anpaerunnas ghopma) (muknuueckas popma)

[lepcniekTrBHAs UKIKYECKast (hopMa MAIbTO3bI UMEET BU/I;

H,OH H,OH
H H
OH H
HO
H  OH

IIpu okuclIeHHH MajbTO3bI (B allbACTUIHON Popme) 00pa3yeT-
Cs MaJIbTOOMOHOBAS KUCJIOTA!
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/ -
"~ cZ c Zon
H-C-OH o H-C-OH H-C-OH o H-C-OH

iy ) o |HO-C-H
HO-C-H O [HO-C-H — HO-C-H

H-C—OH K H-(-OH H
H-C——1 H-C-OH H-c—— H-C-OH
CH,OH CH,OH CH,OH CH,OH
MaJIbTO3a MaJbTOOMOHOBAS KUCIOTA

Marnbkto3a (COMOAOBBIN caxap) — KPUCTALINYECKOE BEILECTBO,
pacTBOpUMOE B BOJie, 00pa3yercsl Mpu HEMOJIHOM THAPOIU3E Kpax-
Maja pepMeHTaMU, KOTOPbIE COAEpKaTCS B MPOPOCHINX 3epHaX (co-
J10/i€), MPUMEHSETCS B MUIIEBOW MPOMBIIIJIEHHOCTH.

[ennobuo3a — nucaxapuj, OOPa3yIONIUMNCS MPU HEMOJHOM
TUAPOJIN3E KIeTUaTKu (1eUT0103b1). Ee Mojiekyia COCTOUT U3 JIBYX
octatkoB PB-D-rmokonupanossl. [{ennobno3a nmoutu He ciiajakas, He
cOpakuBaeTCsl U HE YCBAWBAETCS OPraHU3MOM YEJIOBEKA.

CH,OH CH,OH

JlakTo3a (MOJIOYUHBIA caxap) COCTOMT H3 oOcTaTkoB [-D-
rajakTONMUPaHO3bl U 0O-D-riIoKonupaHo3bl, COSIUHEHHBIX MOHOIJIH-
KO3UOHON CBA3bl0. Ilogo0HO MajbTO3€, JIAaKTO3a B alIbIETHOHON
dbopMe OKUCIAETCS 1O JTaKTOOMOHOBOM KHUCJIOTHI, MOJABEPraeTCs MO-
JIOYHOKHUCJIOMY W JIMMOHHOKHUCJIOMY OpOXEHHIO, BXOJUT B COCTaB
MOJIOKA, COJCPKHUTCS B MbUIbIIE MHOTHUX PACTEHUM, MPUMEHSETCS B
dbapmakoIorum.
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HO Q H O H
H o ' H
OH H OH H
H H OH
H  OH H  OH

HeBoccTanaBiauBawime 1ucaxapuabl (FIUKO3UITIMKO3UIbI)
00pa3yloTcs B pe3yJibTaTe OTIICIUICHUS! BOJABI U3 JBYX TJTUKO3UIHBIX
THAPOKCHIOB OOEHUX MOJIEKYJd MOHOCAaxapuaoB (OUTIIMKO3UIHAS
CBsI3b). BakHEHIIMMU U3 3TOU TPYIIbl COEAUHECHUI SIBISIOTCS caxa-
pO3a U Tperanosa.

H
~C - CH,OH
0

H-C-OH | | C

HO-C-H O HO-C-H
H-C-OH H-C-OH

H-C——— H-C
caxaposa caxaposa
(npoexnmonHas Gopmyra) (nepcniekTuBHasA HopmyIia)

Caxapo3a (CBEKJIOBUUHBIN U TPOCTHUKOBBINA caxap) — KPUCTAILTH-
YEeCKOE€ BEIIECTBO, XOPOIIO PACTBOPUMOE B BOJIE, IPU HAIPEBAHWUU BbI-
e 200° npeBpalaeTcs B Kapamellb, HE COIEPIKUT TIIMKO3UIHOIO THJ-
POKCHWJIa, a CIIEOBATEIbHO, OOpa3yIOIIEHCS W3 HEro allbJerHIHOM
TpYyMIbl, 1 HE BOCCTAHABIIMBACT OKCH]I cepedpa 1 KUIKOCTh DennHra.

I'maponu3 caxapo3bl 1MOJ ACHCTBHEM MHUHEPAIbHBIX KHCIIOT
uiu pepmeHTa (MHBEPTa3bl) B OPraHU3ME HA3BIBACTCS «UHEEpcUeil .
[Ipu 5TOM mpaBoOBpalIalOUIUMK pacTBOp caxapa MpeBpallaeTcs B Jie-
BOBPAILAIOIIAM.

CoH20011 + HO = CgH1206 + CgHi206

caxapo3sa a-TJIIOKO3a  [-dpykTo3a
o = +66,5° o =+52,3° o= —93°,
CyMMapHO€E BpAIICHUE
o =—40,7°
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B pe3ynbTare ruaponunza o0pasyeTcsi CMECh PABHBIX KOJIUYECTB
TJIIOKO3bl U (PPYKTO3BI, KOTOpasi Ha3bIBACTCA «UHBEPHIHBIM CAXA-
pom». Iporiecc ruaposiuza JeKUT B OCHOBE YCBOCHHUS caxapa opra-
HU3MOM YEJIOBEKa.

Caxapo3a — camblii pacpOCTPAaHEHHBIM B PACTEHUSAX AUcaxa-
pua. B mpOMBIIIJIEHHOCTH caxapo3y MOJIy4arT U3 caxapHOTO TPOCT-
HUKa, conepxkaiiero 14-26% caxapa, uian U3 caxapHoil CBEKIIbI, KO-
Topast cogepxut 16-20% caxapa. Kpome Toro, caxaposa coJlepKuT-
Cs B JIUCThSIX, CEMEHAX, a TakXe B IuIojaax (abpukocax, MEpCHUKaXx,
rpyliiax, aHaHacax).

OcHosbl ceeknocaxapnozo npouszeoocmea. IIpu npoMBIIUICH-
HOM TIPOM3BOJICTBE Caxapo3bl M3MEIBUECHHYIO CBEKITY 00padaThIBArOT
ropstueit Bogoi. [lomyuennsiii pactBop coaepkut 12-15% caxapa u
MHOTO TipuMecei ((pocPopHyro, TMMOHHYIO, IABEICBYIO KHCIIOTHI,
oenku u 1p.). Ilpumecu ocaxkaaroT, 00padaThiBasi paCTBOpP «HU3BECTKO-
BbIM MOJIOKOM» Ca(OH)s,.

[locne umpTpoBaHMsS PACcTBOP COACPKHUT caxapoly M caxapar
KajbIusa. Uepes pacTBOp MPOMYCKAIOT YIVICKHUCIIBIN ra3, Ipyu dTOM ca-
XapaTsl pazjiararorcs ¢ oopaszoBanueM ocagka CaCOs, KOTOPBIA OT/IE-
JISIFOT (PUITBTPOBAHUEM.

OcTaBmryrocss B pacTBOPE caxapo3y BBIICSAIOT yIIapUBaHUEM B
BakyyMme (TIpY TIOHMKEHHOM JIaBJICHWH) JI0 Havajla KpUCTAJUTM3aluN
OTJIEJISIFOT OT pacTBOpa IeHTpUPyrupoBanueM. Takyro Oonepaiuro mo-
BTOPSIFOT MHOTOKpaTHO. OTX0I0M IPOM3BOJICTBA SABJISACTCS T'ycTas He-
KPUCTAJUIM3YFOIIAsICsl Macca (CBEKJIOBUYHAS TIaTOKA), KOTOpask UCIIOJb-
3yeTcsl B KOHAUTEPCKON MPOMBIIUICHHOCTH U B KaueCTBE KOpMa st
CKOTa.

[lomydyeHHass TakuMm 00pa3oM caxapo3a MPEACTaBIACT COOOM
«CaxapHbIN TIECOK», KOTOPBIN MOJIBEPTal0T OUYUCTKE C MIOMOIIBIO aKTH-
BUPOBAHHOTO YTIJIS WJIM MOHUTHBIX CMOJI, TMPECCYIOT U IMOJYYaroT ca-

xap-paduHa.

Tperanoza win Mmuko3a (rpuOHOM caxap) COACPKUTCA BO MHOTUX
rpubax, JUIIAHUKAX, BOJOPOCTX, TPOXKIKAX, a TAKKE B OpraHu3Max
HEKOTOPBIX HACEKOMBIX U OECMO3BOHOYHBIX KMBOTHBIX. OHA COCTOUT
U3 JIBYX MOJIEKYJ 0O-D-TIIOKONMUpPaHO3bl, COCAMHEHHBIX OUTIIMKO3U-
HOM CBS3BIO, M HE IAET «PEAKIIUIO CEPEOPSHOTO 3epKaiay.
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Tpucaxapuodwvt COCTOST U3 OCTATKOB TPEX MOJIEKYJI MOHOCaXapH-
noB. Hambonee pacmnpoctpanena paduHo3a, KOTOpas COCTOMT U3 Ta-
JIAKTO3bI, TJIFOKO3bI U (DPYKTO3BI U COASPIKUTCS B CaXapHOM CBEKJE, B
CeMEHax XJIOMYaTHHKA, PXKU, MIIEHUIIBI U BO MHOTHUX JIPYTHX pacTe-
HUSIX.

IHoaucaxapuabl

[Tonucaxapubl — 3TO BHICOKOMOJIEKYJIIPHBIE coennHeHus (Oro-
TIOJIUMEPHI), COCTOSIINE U3 JIECATKOB U COTCH THICSY OCTATKOB MOJIC-
Kyl MoHocaxapuaoB. [lonmcaxapuabl IIMPOKO pPacIpOCTPaHEHBI B
IPUPOJE, OCOOCHHO B PACTCHUSIX.

Knaccugurkayun. Paznmuaror nenrozansl (CsHgOy),, monmca-
XapUJIbl, TOCTPOSHHBIC U3 OCTATKOB IIEHTO3, ¥ rekco3anbl (CgHigOs)y,
MIOCTPOCHHBIE U3 OCTATKOB T'€KCO3.

[leHTO3aHBI, HaNPUMEpP, KCHIIaHBI, apabaHbl, COACPKATCS B CO-
JoMe, JIMIIaHNKax, B o0onoukax cemsiH. Hanbompiee Ouonoruye-
CKO€ W MPAKTHYECKOE 3HAYCHUE UMEIOT rekco3anbl. K HUM oTHOCST-
Csl PaCTUTENIbHBIA KpaxMall, )KHBOTHBIM KpaxMmall (TJIUKOTeH), KIIEeT-
JaTKa WM IeJUTI0JI03a, MMOCTPOCHHBIE Ha OCHOBE TJIFOKO3bI, U WHY-
JIMH, COCTOAIINN U3 OCTATKOB (DPYKTO3HI.

Kpaxmaun

Kpaxman oOpa3yeTrcs B 3€J€HBIX JUCThSIX PACTEHUU B PE3yJib-
Tate (POTOCHUHTE3a U, KaK PE3EPBHOE MUTATEIHLHOE BEILIECTBO, HAKAI-
JIMBACTCS B CEMEHaX, KIIyOHsX, KOPHSX, TKaHsAX. Tak, B ceMeHax pac-
TeHuit conepxutcs 70-80% kpaxmaina, B ki1yOHsx kaptodens — 16-
19%. MakpoMoJieKyibl Kpaxmaja UMEIOT 3€pHUCTOE CTpOeHue. 3ep-
Ha KpaxMmalia pa3inyarTcs y KaXJI0To pacTEeHUs MO BeJlU4dnuHe, Qop-
M€ U CTPOEHHIO.

Cmpoenue kpaxmana. Kpaxman HEOJHOPOIHOE BEIIECTBO U
MIPEICTABIISIET CO00M CMECh MOJIMCaXapy0B, TOCTPOCHHBIX U3 OCTaT-
KOB 0-D-Tirokonupano3bl, COEIMHEHHBIX 110 MAJIbTO3HOMY THITY.

[Tonucaxapusipl PacTUTENBHOTO KpaxMmalia JACNSITCS Ha JIBE
dbpaknun: amuiosdy (15-25%) u amwmnonextun (75-85%). Mx coot-
HOIIIEHHWE 3aBUCUT OT BUAa pacteHui. Hampumep, B kaprodeiabHOM
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Kpaxmaiie cojiepxkurcs 19-22% amunossl, B Kykypy3HoMm — 21-24%,
B pucoBoM — 17%.

Monekysbl aMHIJIO3BI - 3TO JIMHEHHbBIC UJIM MAJIOPAa3BETBICHHbBIC
nenu, coctosimue u3 200-1000 ocraTtkoB o-D-riIroKonmupaHo3bl, CO-
CAMHEHHBIX KHCJIOPOJHBIMH MOCTHKAMHU, OOpa30BaHHBIMU 3a CYET
1,4-rmuKo3uA-TIIuKO3HOM cBsi3u. Kpome Toro, ammuino3a coaepKUT OKO-
70 0,05% docdopHoi KuCIOTHL. DparMeHT SN aMHIO3bl BBITJISINAT
CJIETYIOIIUM 00pa3oM:

[ CH,OH CH,OH
H QH H QH
H H
oH HA o NOH HA,
- H  OH H  OH %

Mouiekyia aMUIONIEKTHHA MOCTPOEHA AHAJIOTUYHO aMUJIO3€, HO
€ro 1Ny 3HAYUTEIbHO PA3BETBIICHBI, T.K. KUCIOPOJHBIE MOCTHUKHU
00pa3yroTcsi MEXY LIENSIMU 3a CUET 6-r0 CIIUPTOBOIO THAPOKCHUIIA U
1-r0 rIUMKO3MAHOrO TUApOKCUia. YHCIIO 3BEHBEB B aMHJIONEKTHHE
3HAYUTEJIBHO BBIIIE, YeM B ammiio3e u cocrasisier 600-6000, conep-
xanue pocdopuoit kucnorel — 0,4%. Huke npuBeeH y4acTok Mo-
JIEKYJIbl AMUJIONIEKTHHA:

~
CH,OH CH,OH A

129



Ceoiicmea kpaxmana. Kpaxman — 0eoe IMOPOIIKOOOpa3HOE
BEILIECTBO 3E€PHUCTOIO CTPOCHMS. BHENIHSAA 4YacTh KpPaxXMaJIbHOTO
3€pHa COCTOUT U3 AMUJIONIEKTUHA, BHYTPEHHSIS — U3 aMUJIO3BI.

B xosiogHOM BOJIE Kpaxmall HE PACTBOPAETCS, B TOPSAYEH BOJE
€ro 3epHa Ha0yXaroT U Jal0T KOJUTOUAHBIN pacTBOp (Kiaencrep).

Kpaxman nodtu He NpOSBISET BOCCTAHOBUTEIBHBIE CBOMCTBA U
HE B3aUMOJIEMCTBYET C KUIAKOCThIO Denuura. PactBop roaa nmaer ¢
KpaxXMaJIOM XapaKTEPHOE CHHEE OKpAIIMBAaHUE, KOTOPOE HCYE3aET
IIpU HarpeBaHUMU.

I'uaponu3 kpaxmasia NPOUCXOUT MO JECHCTBUEM MUHEPATbHBIX
KACTOT wiu (epMeHTa (aMuiia3bl) B KUBOM opranmsme. KoHeuHbIM
MPOIYKTOM THAPOIM3a Kpaxmaja sBisieTcs o-D-TimokonupaHosa.
Cxema ruposun3a Cieayromas:

(CeH1005)x — (CeH1005)y — (CeH100s5); — C12H22011 — CgH1205

KpaxMmall paCTBOpHMBIﬁ JACKCTPHUHBI MaJIbTO3a O-TJIFOKO3a
KpaxMmall

JIeKCTpUHBI — moJiucaxapuabl ¢ 00Jee KOPOTKUMHU IEMIMH, KO-
TOpbIe 00pa3yrOTCs MpHU JESUCTBUU BBICOKOW TeMIlepaTyphbl Ha Kpax-
MaJl ¥ OIPEAEISAIOT KaueCTBO BBINIEUKH XJie0a.

Ilpumenenue kpaxmana. Kpaxmaia — 3T0 OJMH U3 OCHOBHBIX
KOMIIOHEHTOB MHIIEBBIX MPOAYKTOB. Myka, Xyie0d, Kpymbl, KapTo-
(denb SBISIIOTCS TJIaBHBIMUA UCTOYHUKAMHU YTIIEBOAOB JJISI OpraHUu3Ma
yenoBeka. Kpaxman npuMeHsieTcsi Ipyu NPOU3BOJACTBE KOHIUTEPCKUX
U KOJIOACHBIX H3JIENIUM, KOCMETHYECKUX CPEJCTB, JICKAPCTBEHHBIX
MpernaparoB, a TAKXKe B TEKCTHUILHON, OyMaXKHOUM, MUKpPOOMOJIOTHY E-
CKOU TPOMBIIIIJIEHHOCTH.

I'iukoren

['muKoreH — KUBOTHBIN Kpaxmail ¢ ooter gopmyioit (CgHigOs),,
MIOCTPOEHHBIN U3 0CTAaTKOB 0-D-rimokonupanos3a, HO uMeeT 0oJiee pas-
BETBJICHHOE CTPOCHHE 10 CPABHEHHUIO C PACTUTEIBHBIM KpaxMajioM, U
YHUCJIO 3BEHBEB B €ro MoJiekyne coctaBisieT okono 60000. Ilox neu-
ctBueM (epmeHTa Gocopuiasbl IIIUKOTEH MOABEPracTCsl THUIPOIUIY
(dbocdhoponuzy). ['mukoreH — 3TO pe3epBHOE MUTATEIIHLHOE BEIIECTBO
KUBOTHOTO OpraHW3Ma, HaKaruiBaeTcs B MbImmax (4%) u B meueHu
(1o 20%), urpaeT BaXKHYIO POJIb B SHEPTETUUYECKOM OajaHCe, SIBISETCS
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IIEHHOM COCTAaBHOM YaCThbI) MHUIIEBBIX MPOAYKTOB KUBOTHOT'O ITPOMC-
XOXKIIEHUS, COJIEPIKUTCS B PBIOE, MsICE, TIEUYEHHU U JIp.

Nuyaun

NHynuH — nuTaTeabHOE BEIIECTBO HEKOTOPBIX PACTEHUH, CO-
JEPKUTCS B KOPHAX IUKOpHUS, KIYOHSX T'€OpruHa, B TOMUHaAMOype
(3eMIIsTHOM TpyIie), Hapuuccax u ap. MHyJauH — 3TO mojucaxapui,
cocTosiuid u3 35-42 ocTaTKoB PPYKTO3bI, HA KOHIIE LIETTH COJCPHKHUT
OJIHY MOJIEKYJTY TJTIOKO3BI:

CH,OH
"0

NHyNIHH JIETKO YCBAMBAETCS YEJIOBEKOM M KMBOTHBIMU, TTO3TO-
My MHOTHE pacTeHHs, OoraTble MHYJIMHOM, MCIIOJb3YIOTCS KaK KOp-
MOBBIE€ KYJbTYpbl. IHYIMH NpUMEHSIETCS B MUILEBOW MPOMBIIICH-
HOCTH M MEJIMIIMHE (B KAYECTBE CaxapO3aMEHUTES).

Hesutrom103a (KieTyaTka)

KreruaTtka Hanbonee pacrpocTpaHeHa B PACTCHUSX M BBHITIOJI-
HSCT CTPYKTypHbIe (yHKOUH. V3 ee MOJIeKyJ MOCTPOCHBI CTEHKH
pacTUTENbHBIX KJIETOK, OHAa 00pa3yeT kapkac pacteHui. Ilemtronosa
SBJISIETCS TJIABHOM COCTAaBHOM 4acThIO JApeBecuHbI (10 70%), XiomKka
(moutu 100%), comepkuTcsa B CTEONSAX pacTeHUM, 000JI0YKaX TUIO-
JI0B, OBOIIIEH, CEMSIH, B MyKe, KpYIIC | T.]I.
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Cmpoenue yenniono3sut. llemnono3a — 3To noaucaxapuj ¢ 00-
et popmynoi (CeHipOs)y, MONEKYIIBI KOTOPOI'O COCTOSAT M3 OCTaT-
KoB P-D-rmtokonupanossl, CBA3aHHBIX MEXKY COOOU MO THUITY IIEJI-
J00M03bI, 1 UMECIOIIIHI JTUHEIHOE CTPOCHHE:

- CH,OH CH,OH 2

—

H OH H OH - X
Yucino 38eHbeB coctasigeT oT 1800 mo 36000.

Cxema ruzipoin3a KJIeT4aTKu:

(CeH1005)x — (CeH190s)y — Ci12Hp011 —  CgHiOs

LIEJUTIOJIO3a aMUJIOU]T 1emuoomo3a B-raroko3a

Kneruatka Gosiee ycToiunBa, 4eM KpaxMmall, €e TUAPOIU3 UACT
JUIIb NPU JJIUTEIbHOM KUIMSYEHUH B Kuciorte. M3 amunonaa nomy-
4aloT MepraMeHTHY0 Oymary.

B XMBOTHOM OpraHu3Me THUIPOJIM3 LEJII0JIO3bl MPOUCXOIUT
TOJBKO TIOJA JEUCTBUEM OCOOBIX (DEpMEHTOB, BbIPAOATHIBAEMBIX
MUKPOOpPTraHU3MaMu B pyOIle KBAUHBIX JKUBOTHBIX U B KUIIIEYHUKE Y
cBuHel. OpraHu3m 4yeaoBeKa HE YCBAaMBAET IEJUIIOJI03Y, OHA BBIMOJI-
HSET pOJIb CKpaba B KUIIIEYHUKE.

Ceoiicmea knemuamku. 110 cBolicTBaM KieT4aTKa pe3KO OT-
JUYAeTCs OT Kpaxmaja, XOTS HMMEET HE3HAUMTEJIbHbIE pa3nyus B
ctpoeHuun. Kieruyatka — BOJIOKHUCTOE, MPOYHOE BEILIECTBO, HE pac-
TBOpSETCS U HE HaOyXaeT B BOJE, B OTJIMYHME OT Kpaxmaja He JaeT
CHHEEe OKpallluBaHUE C MOAOM, HO pacTBOpsieTrcs B peakruse IlIBent-
1epa ([Cu(NHz)4](OH)2).

B kaxxmoM 3BeHE IEJUII0I03a COAEPKUT TPU CBOOOIHBIC TH-
poKCcwiIbHBIE Tpynnbl. CxemMaTU4yHO (GOpMYITy LEUIOJI03bl MOXKHO
npeACTaBUTh cieayromuM oopaszoM: [CgH;0,(OH)s].. TloaTomy ona
MPOSIBIISIET CBOMCTBAa MHOTOATOMHBIX CIUPTOB. Hampumep, o6pazyer
ATKTUIEIITI0I03Y (IIEeTOYHYI0 1EJITI0I03Y) Iociie 00paboTKH Iiie-
JI0OYaMU:

[C6H702(OH)3]X + yNaOH —> [C6H702(OH)20N3]X + YHQO
OCJIJIK0JI03a AJIKAJIMIIEJIJIF0JIO3a
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Kpome Toro, 1ematono3a oopa3yeT NpocThie U CI0XKHBIC d(PH-
pbl. Hanbonbliee npakTu4ecKoe 3HAYCHUE UMEIOT CIIOKHBIC d(PUPHI
KJIETYATKU C a30THOM U YKCYCHOM KucCJIOTaMHu. Tak, MOHO- U JH-
HUTPOA(UPHI MPUMEHSAIOTCS B MPOU3BOJICTBE JaKOB, KPACOK, KUHO- U
dboToTIICHKH, TIIIacTMAcC.

[CsH702(OH),ONO,]« [CeH702(OH)(ONO,),],
MOHOHUTPOKJICTUATKA JAUHUTPOKIICTYATKA
[Ipn neucTBUM HA KJIETYATKY a30THOW KHUCIOTHI B COOTHOIIIE-
Huu 1:3 oOpasyercss TPUHUTPOKJIETYATKA, B3pPHIBUATOE BEIECTBO,
KOTOPOE MPHUMEHSETCS I U3TOTOBJICHHUS OS3bIMHOIO mopoxa (Iu-
DOKCUJIMHA).

[CsH702(OH)s]« + 3x HNO3 — [CsH702(ONO; )s]« + 3x H,0

LIEJIII0JIO3a TPUHUTPOLEIUTION032

[Ipu sTepuduxanyu mMeIr0I03bl YKCYCHBIM aHTHAPUIOM 00pa-
3yEeTCsl TPUALIETAT LEJUIF0I03bl, KOTOPBIA UCIIOJIB3YETCA B IIPOU3BOI-
CTBE aIl€TaTHOT'O BOJOKHA (MCKYCCTBEHHOTO IIIEJIKA).

[CeH,05(OH)s], + 3x (CH3CO),0 —> [CgH70(OCOCHs;)s], + 3x CH;COOH
OCIF0JIO03a TpHuaucTaT HCIJIIOJI03bI

Bucko3Hoe BOJOKHO MOJy4alOT 00paOOTKON ajKaJHIELTIONO-
3Bl CEPOYIIIEPOIOM:

[CsH;0,(OH),0ONa] + yCS; + NaOH — [C¢H;0,(OH),0-C(S)-SNa];
AJIKAJINIICIIIFOJIO3a KCaHTOI'CHAT L CIIIIIOJIO3bI

PaznuuaroT HaTypaibHbIC, UICKYCCTBEHHBIE U CUHTETUYECKUE BO-
nokHa. HaTypanbHOe BOJOKHO (JIBHSIHOE, XJIONKOBOE) MOJIYy4arOT Me-
XaHUYECKOW 00pabOTKON MPUPOAHOTO CHIPhS (TPEILIIOT JICH, MPSIYT
XJIONOK). MICKYCCTBEHHOE BOJIOKHO MTPOU3BOJAT XUMHUYECKOW TIepepa-
OOTKOW TPHUPOAHOTO CHIPhs, HAIIPUMEP, APEBECUHBI, U3 KOTOPOM MO-
JYy4YarOT aleTaTHbIA M BUCKO3HBIM MIeJK. CHUHTETHYECKOE BOJIOKHO
(JTaBcaH, HEIJIOH, KaIllpoOH U JIp.) 00pa3yeTcs B Pe3ysibTaTe MOJIMMEPHU-
3allMU WIHA MOJIMKOHICHCAIIUH.

Takum oOpa3zom, KileTyaTKka UMEET OYeHb OOJIbIIIOe MpaKTUYe-
ckoe 3HaueHue. OHa MPUMEHSIETCS B MPOU3BOJICTBE CTPOUTENBHBIX H
OT/ICJIOYHBIX MaT€pHUAJIOB, KAPTOHA, OyMaru, JaKoB, KPACOK, B3PhIB-
YaTbIX BEIIECTB, HATYPAJIbHBIX U HCKYCCTBEHHBIX BOJIOKOH U T.II.

Hapsany ¢ uemnroia030i OJHOM M3 BaXKHEUIINX COCTABJISIOIIUX
JPEBECUHBI ABIsieTCsl AUrHUH. OH TpEeACTaBisieT cOO0U HeperyJsip-
HBIA TIOJIMMEP C PA3BETBICHHBIMUA MAKPOMOJIEKYJIAMH, COCTOSIIIIUMHU
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B TOM YHCJIC M3 MOJIHOKCHOCH3AJIbJIETHUI0OB U IOJHMOKCHOEH30MHBIX
KHCJIOT, KOTOPBIE COJIEpKaT MeTOKCHIbHBIe Tpymibl (—OCH3).

CTtpoeHHE JWTHMHA HEW3BECTHO. Y CTAHOBJICHO, YTO JIMTHUH
SBJISICTCS. Ba)KHBIM KOMIIOHEHTOM ITOYBBI, YYAaCTBYIOIIUM HapsAy C
JIPYTUMH COSIUHCHUSIMH B TYMYCOOOpa30BaHUH.

IlexTHHOBBIE BellleCTBA

[IekTUHOBBIE BEIIECTBA — BHICOKOMOJICKYJISIPHBIE COCIMHEHUSI,
OTHOCSIIMECS K YTIeBOJaM M COJIeprKalluecs B COKe II0A0B (010K,
Ipyll, JUMOHOB U JIp.), Ar0Jiax, OBoIlax (CBEKJe, MOPKOBHU U Jp.), a
TaKXe B KOPHSIX HEKOTOPBIX PACTEHUM (LIUKOPHS, POMAIIIKH ).

[TekTHHBI OCaXKAIOT U3 BOAHBIX PACTBOPOB CIIUPTOM.

B XuMHYe€CKOM OTHOIIEHWU TIEKTUHOBBIC BEIIECTBA IIPEI-
CTaBAIOT COOOW MOJU-B-raJakTOYPOHOBYIO KHCIIOTY, Y KOTOPOH OAHa
4acTh KapOOKCWIBHBIX rpyI (okosio 75%) MeTuinpoBaHa, a Ipyras
yacTh 00pasyet conu ¢ katuonamu Na, Ca, Mg.

CDparMeHT MOJIEKYJIbI IEKTHHA UMEET cne):[y}oumﬁ BUI:

COOH ococH3
. OCOCH; OH OCOCH; Jx

B nanpHemeM ObIJIO YCTAaHOBIIEHO, YTO NMEKTHHOBBIC BEIIECTBA
MOTYT UMETh Pa3BETBIICHHOE CTPOCHHE M COJCPIKATh HEHTpaIbHBIC Cca-
xapa (TajlakTo3y, TIII0K03Y, KCUII03Y, apaOUHO3Y U paMHO3Y ).

[lexTHHBI 00JIATAIOT JKETUPYIOMIEH CIIOCOOHOCTBIO M TIPUMEHS-
IOTCSA B IHINEBON TPOMBIIIIICHHOCTH JJI TTPOU3BOJICTBA XKeEJe, Ke-
MOB, KOH(DHUTIOPOB, MapMeENIaioB, MACTUILI M APYTHUX KOHIUTEPCKUX
u3nennii. B MenunuHe W 37paBOOXpPAHCHUHM TEKTHHBI HCIOIB3YIOT
KaK CcTaOMIM3aTOphl OOMEHA BEIIECTB, ISl CHIDKCHHUS COJICpIKaHUS
XOJIECTEpHHA, JIJIT BBHIBOJIAa M3 OpraHM3Ma TsDKEJIBIX METa/UIOB U pa-
JTUOHYKJICHIOB, a Tak)Ke B KadecTBe OOBOJIAKUBAIOIINX, 00€300.H-
BaOIINX W MPOTHBOBOCHAIUTEIBHBIX CPEACTB IIPH JIeUeHUH 3a00I1e-
BaHUH KeTyT0YHO-KUIIICIHOTO TPAKTA.
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Bonpocs! 111 CAMOKOHTPOJIS

1. JlaiiTe ornpeeneHue yriieBOAAM WU CaXapaM.

2. Onuiure kaaccupuKalu yriieBOA0B.

3. [IpuBenute hopmynsl D-pubo3sl u D-ae3okcupudossi. B co-
CTaB KaKUX BaYKHBIX MPUPOTHBIX COSTUHEHUM BXOAT 3TH MEHTO3bI?

4. I'me B mpupoje BcTpedaeTcs: rioko3a? CKOJIbKO aCUMMET-
pUYECKUX aTOMOB yTiiepojia oHa cojaepxkut? Hamuiure Ghopmysisl
D-rnroko3sl U L-Tr1r0K03Bbl.

5. 3anumuTe TayToMepHbIC (POPMBI TITFOKO3HI.

6. ITpuBenute popmyny D-ppykro3sl. CKOJIBKO acMMMETpHUUE-
CKHMX aTOMOB YTJIepoJa OHa COACPKUT?

/. Kak o0Opa3yroTcsi nukimieckue opMbl MOHOCaxapuaoB? 3aru-
e hopMyiisl o, D-rimoxornupanossl u f3,D-bpykrodypaHo3bl.

8. Kakue MoHOCaxapupl BXOJIST B COCTaB Meaa’?

9. C nmoMoIpl0 KakoM pPeakluud MOXHO OTIMYUTh TJIIOKO3Y OT
bpyKTO3BI?

10. Kaxkoit auicaxapui COIep>KUTCS B MOJIOKE?

11. Kak Ha3zbIBaeTCs caxap, KOTOpbIi ynoTpeossiercs B nuiie? Kak
€ro NoJay4yaror?

12. T'ne B pacTeHusix HakarumBaercsi kpaxmain? Kakyio Ouosoru-
YECKYIO pOJIb UTPAET 3TOT MOJIMCAXAPUL?

13. HazoBuTe pupoHbIE HCTOYHUKH LEIUTIOIO3BI.

14. Onummre npuMEHEHUE LEIIT0I03bI.

15. Kakoe cTpoeHue HMEIOT MEKTHHOBBIE BemlectBa? ['ne oHu
NIPUMEHSIOTCA?
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A30TCOIEP/KAIIUE COEIUHEHUSA

Opranvnueckue COECIMHEHUS, COJIEPKAIINE B MOJIEKYJIAX aTOM
a30Ta, IHUPOKO MPEACTABICHbI B MPUPOAE U UTPAIOT OOJIBLIYIO POJIb
B MPOMBINUICHHOCTU. K HUM OTHOCSATCS OCJIKOBBIC BEIIECTBA, MHO-
rue BaKHeWIrne (PU3MOJOTUYECKU aKTUBHBIE COCAMHEHUS, KpacuTe-
1, JICKapCTBEHHBIC Tpernaparhl, NecTUIUAbl. B HacTosem pazaene
PacCMOTpPEHBI a30TCOAEPKAINE OPraHUYECKUE BEIIECTBA, B MOJIE-
KyJIaX KOTOPBIX aTOM a30Ta HEMOCPEACTBEHHO CBSI3aH C aTOMOM YT-
Jepo/ia; HUTPOCOCAMHEHHUS, AMUHbBI, aMUHOCIUPTHI, AMUHOKHUCIIOTHI

U IpyTHe.
HuTtpocoennnenus

HutpocoennHenusi — 3TO TPOU3BOJHBIE YTIJIIEBOJIOPOAOB, CO-
JepxKalme OJIHy WM Heckoiabko HuTporpymm (—NO;). OHu Moryt
ObITh aTMaTUUECKUMU WK apoMaThudyeckumu. Hanpumep:

CH;s

NO O,N NO,

CHS_NOZ CHg—CHz—NOZ NO
2

HHWTPOMETAH  HHUTPOdTaH HuTpoOenzon 2,4,6-TpHHUTPOTOIYON

(anmndatrueckue) (apoMarnueckue)

OCHOBHBIM CITOCOOOM TOJTYYEHHS] HUTPOCOEAUHEHNN SBIISIETCS
peakuus HUTpoBaHWd. HUTpoBaHHE alKaHOB W LHMKJIOAIKAHOB OCY-
mecTBisieTcs no peakuun Konosasiosa.

HutpoBanune apomMaTHYECKNX COCIVHEHUN — TUITUYHBIN TIPUMEP
peakiuu EKTPOPUILHOTO 3aMeleHus. [lpuuem HuTporpynmna siis-
€TCSl 3AMECTUTENIEM BTOPOTO POJAA, MOITOMY BTOpPast U TPEThSI HUTPO-
rpynna BCTyHalOT B META-TIOJIOKEHUE APOMATUIECKOTO KOJIbLIA.

AnvdaTrueckue HUTPOCOCIUHEHUS — YKUJKOCTH C MPHUATHBIM
3amaxoM, HEpPACTBOPUMBIE B BOJE. APOMATUYECKUE HUTPOCOECITUHE-
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HUS — )KUJKOCTHA WA TBEPJbBIC BEIIECTBA C 3allaXOM T'OPHKOr0 MUH-
J1aJis, SIIOBUTHI.

Haubonee BaXHBIM XHMHYECKHM CBOMCTBOM HHUTPOCOEIUHE-
HUM SBIISICTCS PEAKIMs BOCCTAHOBJICHHSA. [Ipu 3TOM HHUTpOrpyImna
IIPEBPAIIAECTCS B AMAHOTPYIIITY.

bosib1ioe  TTPOMBINIVIEHHOE 3HAYEHUE HMEET BOCCTAHOBJICHHUE
apomatndeckux coeauHennii (peakuuss H.H. 3ununa):

C6H5—N02 + 3H, — C6H5—NH2 + 2H,0
HUTPOOEH30.1 dbeHunaMuf
(aHUIIMH)

Hurtpoankanbl NpUMEHSIOTCA B OCHOBHOM B Ka4€CTBE PACTBOPH-
TEeJIeW U B IPOU3BOJICTBE 3001UA0B. HUTPOOEH301 CIY>KUT UCXOIHBIM
CBIPBEM B MPOU3BOJICTBE AHWIIMHA, & HA €r0 OCHOBE — Pa3HOOOPA3ZHBIX
Kpacuteneil. TpuHUTPOTOIYyO0sT (TOJI, TPOTHIT) IIIMPOKO TPUMEHSIETCS B
KAaueCTBE B3PHIBYATOIO BEMIECTBA M ATAJIOHA MOIIIHOCTH B3phIBA.

AMMHHBI

AMuHaMu Ha3bIBAIOTCS IMPpOU3BOAHBIC aMMHAKa, B MOJICKYJIC
KOTOPOro aroOMbl BOAOPOJa 3aMCIICHBI HA YIITICBOAOPOAHBIC paJUKa-
711. OHHI MOI'YT OBITH IICPBUYHBIC, BTOPUYHBIC U TPCTHUYHBIC:

AN R
N H3 R—NH 2 NH R—N
R” R™
aMMHaK NIEPBUYHBIN BTOPHUYHBIN TPETUYHBIN
aMHH aMUH aMUH

PaznuyaroT anudatuyeckue U apoMaTUYECKUE aMUHBI, HANpU-

Mep:
NH,
CH;—NH, CH;—NH-CHj; CHg—Il\T—CHg
METUJIAMUH  JUMETUJIAMHUH CH;
TPUMETUIIAMUH
dbennnamuH

I'pynmma —NH, HasbiBaercsa amuHorpynmou, rpynna >NH —
UMUHOTPYIIIOH.
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Ha3Banuss aMMHOB CTpOSITCA M3 HA3BaHUS PAJUKAIOB C IPHU-
OaBJIE€HUEM CJIOBA «aMHUH» B KOHIIE, JIMOO M3 HA3BaHUS YIJIEBOJOPO-
JIOB C MPUCTABKON «aMUHOY», a U(PPOIN yKa3bIBAETCS MECTO aMUHO-
IPYIIIbI B YIJIIEPOJHOU LETH.

Hanpuwmep:

CH;—CH>,—NH, ATUJIAMUH (AMHUHOATaH)

CH3;—CH(NH,)—CH,—CH; 2-aMHHOOyTaH

Cnocoo6wvt nonyuenus

AMUHBI 00pa3yroTcsl B pe3ysibTaTe PasjIoKeHUsI OCIKOB, aMU-
HOKHUCJIOT U JIPYTUMX a30TCOJIEpKaIluX COCIUHEHUM, TJIaBHBIM 00pa-
30M, MOJ JEUCTBUEM THUJIOCTHBIX Oaktepuii. CyliecTByeT MHOTO
CIIOCOOOB TOTydYeHUs1 aMUHOB. OCHOBHBIE U3 HUX CIIEAYIOIINE:

1. BoccTanoBnenne anu@aTHIeCKUX M apOMATHYECKHX HUTPOCO-
CIUHCHUMU:

R_N02 + 3H2 —> R_NH2 + Hzo

BoccranoBnenue APOMATHYICCKHUX HI/ITpOCOCI[PIHeHI/Iﬁ Ha3bIBa-
€TCiA peammeﬁ 3MHMHA U UMEET BaXKHOE IMPAKTUYICCKOC 3HAYCHUC B
IMPpONU3BOACTBC KpaCI/ITeHeﬁ AHUJIMHOBOT'O psaa.

C6H5—N02 + 3H2 —> C6H5_NH2 + 2H20
HUTPOOEH30II AHWINH

AMUHBI MOYKHO TTOJTYYUTh TaK)K€ BOCCTAHOBJICHUEM HHUTPHUIIOB
(R—CN) u n3onutpmiioB (R-N=C).

2. JlelicTBMEe aMMMaka Ha TaJOTECHIPOWU3BOJIHBIC YTJIEBOJOPOJIOB
(cunte3 N'opmana). B pesynprare moaydaroT Kak IEpBUYHbBIC, TAK U
BTOPUYHBIE U TPETUYHBIE AMUHBI:

CH3_C| + NH3 —> CH3_NH2 + HCI
CHg_NHg + CHg_CI —> (CH3)2NH + HCI
(CH3)2NH + CH3_C| —> (CH3)3N + HCI

3. B3zaumopelicTBue CiupTOB C aMMUAKOM:
R—OH + NH; - R—NH, + H,0
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Du3zuueckue ceoiicmea

[Ipocreiiniie aMuHbl (MOHO-, M- U TPUMETWIAMUHBI) — Ta30-
0o0pa3HbIC BEIECTBa, OCTaJIbHbIC ATM(ATUUSCKUE aMUHBI — YKHUJKO-
CTH C 3allaxOM aMMHaKa, XOpOIIIO pacTBOpHMEIE B Boje. Briciiue
aMHUHBI — TBEPJIbIe BEIIIECTBA, HEPACTBOPUMBIE B BOJIe. ApoMaTHye-
CKHE aMHUHBI — KUJKOCTH WM TBEPJAbIC BEIIECTBA, CJ1a00 PacTBOPH-
MBIE B BOJIE.

Xumuueckue ceoiicmea

[ToqoOHO aMMMaKy aMHUHBI TPOSIBIISIIOT OCHOBHBIE CBOMCTBA,

T.€. IPU PACTBOPEHUH B BOJIEC JAIOT THIAPOKCHUJBI, IIOJ JCHCTBUEM

KHCJIOT — coyii. [Ipu 3TOM 00pa3yroTcsi KOOPJIMHAIIMOHHBIC CBSI3U B

pe3yabTare JOHOPHO-AaKLUENTOPHOTO B3aUMOJECHUCTBUS HEIOJECIICH-

HOM maphl AJEKTPOHOB Yy a30Ta (JOHOPA) C MOJOKUTEIBHO 3apsIKEH-
HBIM HOHOM BOJOPO/Ja (aKIECITOPOM).

1. B3aumMoaeiicTBHe aMHUHOB C BOJAOM MPOMCXOAUT aHAJIOTHUYHO

aMMHaKYy:
NH; + HOH — NH,OH
dMMHUAK T'MIAPOKCHU A aMMOHU
H H '
H:N: +H +OH —|H:N:H|OH™
H H
H H )+
CHs:N: +H'+OH —|CHs: N:H|OH™
H H
MCTUJIAaMHUH rI/I,Z[pOKCI/II[ MECTUJIaAMMOHU S

[lon neilicTBMEM aNKWJIBHBIX PAAUKAIOB dJIEKTPOPHUIbLHbBIC
CBOMCTBa a30Ta YBEIWYMBAIOTCS, IIOPTOMY aMHMHBI Jal0T OoJiee
CHJIbHBIC OCHOBAHHUS, YeEM aMMHaK.

2. O0pa3oBaHue coJieil ¢ KUCJIOTAMU:
NH3 + HCl > NH4C|

dMMHaK XJIOpU 4 aMMOHUA
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AHAJIOTUYHO aMUHBI 00Pa3yIOT COJIU, MPEJICTABISIONINE COOOM
KOMILUIEKCHBIE COCAMHEHHUS, B KOTOPBIX IIEHTPAIbHBIM aTOM a30Ta C
KOOPJAMHAITMOHHBIM YHCJIOM, PAaBHBIM YETBHIPEM, CBS3aH C aTOMaMHU
BOZIOpOJa M YTJIEBOJOPOIHBIM PaIUKAIOM KOOPAWHAIIMOHHOW CBS-
3bI0 U PACIOJIOKEH BO BHYTpPEHHEU cdepe, a KUCIOTHBIA OCTaTOK
HaXOJIUTCS BO BHEIIHEH cdepe.

H H )+
CHyiN: +HCl — |CHs!N:H|CI®

H H
MCETUJIIaMUH XJIOpI/II[ MCTHUJIIAMMOHMU S

J71s1 coneld aMMHOB MCTIOJIB3YETCS U Apyras (popMa 3amucu:

CHg_NHg + HCl —» CHg_NHg - HCI
MCTHJIaMHUH r'maApoxXJIopua MCTUJIAMUHA

3. BzanmoaeiicTBue ¢ a30THCTON KUCJIOTOH MTPOUCXOJUT TO-
Pa3HOMY y NIEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX AMHUHOB, YTO MO3-
BOJIAET UX PA3JIUYUTh!

a) IEPBUYHbBIC AMUHBI ITPEBPAIAIOTCS B CIIUPTHI:

CHg_CHz_NHQ + HONO — CHg_CHZ_OH + NZT + HZO
OTUIIaMHUH 9TAHOJI

6) BTOPHUYHBIC AMUHBI JaOT HUTPO30AMHUHBI.

(CH3),NH + HONO —> (CH53),N-NO + H,0

JTUMETUIaMUH HUTPO30IUMETUIIAMUH
B) TPETUYHBIE aMUHBI O0OPa3yIOT COJIU:

(CH3)3N + HN02 —> (CH3)3NHN02

TPUMCTHUIIAMHH COJIb TPUMCTHIIAaMHHA

AHaJIOTUYHO BSaHMOHeﬁCTBYIOT C KHCJIOTaMHU MU apoMaTHu4dc-
CKHE aMUHBI.

Basicneniuue npedcmaeumeﬂu U ux npumenenue

MoOHO-, Ih-, TPUMETUIAMUHBI — SIJOBUTHIE Ta3bl C PE3KUM HE-
MPUATHBIM 3aIaxoM, COAEPHKATCA B HEKOTOPBIX SITIOBUTHIX TpaBax
(ceMeicTBO MOJIOYAMHBIX), a TaK)Ke B CEJICIOYHOM paccojie, BbIIeC-
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JSFOTCS TIPY THUCHUHU OCJIKOBBIX BEIIECTB, MPUMEHSIOTCS B OpTraHU-
YECKOM CHHTE3€, B POM3BOJICTBE KPACUTENEH, JIEKapCTBEHHBIX Tpe-
napaToB, MOBEPXHOCTHO-aKTUBHBIX BEIIECTB.

OTUJIAMUH TIPU JACTHAPUPOBAHUN TIPEBpAIACTCsS B ITHUIMMUH,
KOTOPBIN ABJISIETCS aKTUBHBIM MYTareHOM U IIUPOKO UCIOJIb3YETCS B
CEJICKIINH; B BUJIE MPOU3BOJIHBIX BXOJUT B COCTaB MPUPOIHBIX aHTH-
OMOTHUKOB M IPUMEHSETCS B IPOU3BOJICTBE PAKETHOTO TOTUIHMBA.

AannnH (heHnnaMuH) — OeCIiBETHAS KUAKOCTb, JIETKO OKHUCIIS-
€TCS Ha BO3JIyX€ U TEMHEET, a TakKe OpoMupyertcs, cyiabpupyercs.
Cynbdonpon3BoiHbie aHWIMHA (CyJlb(aHWIOBas KUCIOTA) MpUMeE-
HSIIOTCSL B MPOM3BOJACTBE JICKAPCTBEHHBIX CYJIb()aMUIHBIX Tpenapa-
TOB, HampuMmep, OEIoro CTPENTOIUIAa, a TAKKE KPAaCHTEIICH, IMOJIH-
MEPHBIX MaTepHUaJIOB, aBHAITMOHHOTO OCH3WHA, PE3UHBI.

JInaMHUHBI

JlnamMuHBI conep>KaT JBE€ aMUHOIPYIIbI, T.€. SIBJISIOTCS MOJIH-
(YHKITMOHATILHBIMHU COCIMHEHUSIMHU, UTPAIOT BAXKHYIO POJb B OHOJIO-
rMyeckux npoueccax. HauOoiblliee 3HAYEHHME HMEIOT CIEAYIOIIHE
peACTaBUTEIIH:

NH,—(CH,),—NH, stunennnamus (1,2-muaMuH03TaH)

NH,—(CH,),—NH, Terpamernnenanamun (1,4-nuaMHHOOYTaH)
NH,—(CH,)s—NH, nenramerunenauamus (1,5-1uaMUHOTICHTaH )
NH,—(CH,)¢—NH, rekcamerunenauamus (1,6-1raMUHOTeKCaH)

OTWICHANAMHUH — TOKCHUYHAS KUJIKOCTb, UCIOIB3YETCS B TEK-
CTUJILHOU TIPOMBIIIUICHHOCTH, B TPOU3BOACTBE DYHTUIMAOB (MIPOTH-
BOIPUOKOBBIX MPEMAPATOB).

TerpamernienanaMu (MyTPEeCUWH) W NEHTAMETUJICHIMAMUH
(kamaBepuH) — KPUCTAJUTMYECKUE BEIIECTBA, 00pa3yIOTCsl TP THHE-
HUU OEJIKOB B pe3yibTare (PepMEHTATUBHOTO JAEKaApOOKCUIUPOBAHUS
AMUHOKHUCIIOT U PAHEE CUUTAINCH «TPYMHBIMU sIAAMU» WM NTOMAau-
Hamu. OHU coJiep)KaTcsl TakKe B CHOPBIHBE, MyXOMOpE, B ChIpe U
MUBHBIX JIPOKKAX.

['excamMeTUIeHINaMUH UMEET HauOOJIbIIee MPAKTUUECKOE 3Ha-
YyeHHe, T.K. Ha €ro OCHOBE IOJMKOHICHCAIIUCH C aJUIIMHOBOMN KHC-
JIOTOU MOJIy4arOT CUHTETUUYECKOE BOJIOKHO «HAUJIOH.
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n NHZ_(CHZ)G_NHZ +nNn HOOC_(CH2)4_COOH —>

—> —[— NH_(CHz)G_N H_CO_(CH2)4_CO —]_n+ n Hzo
(parMeHT MaKpOMOJIEKYJIbI TOJUAMHUA

OTOT NPOAYKT OTHOCHTCS K TIONMaMHUIaM, T.K. COJEPIKUT
amuanyto rpynmy —NH—CO—.

AMUHOCIIUPTHI

AMHMHOCTIUPTBI — TeTepOPYHKIHOHAIBHBIE COEIUHEHHUS, CO-
JepKaiue pasHble GyHKIHOHAIBHBIC TPYIIbBI — THIPOKCUIBHYIO U
amuHorpyniy. Haubosbliiee 3HaYeHUE UMEIOT:

NH,—CH,—CH,—OH MoHo3Tano1aMuH (KOJIaMHUH)
NH(CH,—CH,—OH), ausTanomamun
N(CH,—CH,—OH);  tpustanoiamMuH

AMHMHOCTIMPTHI — )KHJAKOCTH C 3allaXOM aMMHaKa, paCTBOPUMbIC
B BOJIC, IPUMEHSAIOTCSA B COCTaBE MOIOIIMX CPEICTB B TEKCTHJIHLHOM
TIPOMBIIIJICHHOCTH.

Haubonee pacnpocTpaHeH B mpupojie koidamuH. B Bune npous-
BOJIHBIX KOJIAMUH COJICP’KUTCSI B CEMEHaX pacTeHuil (0000B, ropoxa,
OBCa, COM, parica u Jp.), a TaKKe B JKEITKE KypHUHOTO SHIa, SIBISCTCS
COCTaBHOM 4acThio (pochaTua0B (CIA0KHBIX JUIHAOB), U3 KOTOPHIX
MOCTPOCHBI HEPBHBIE TKAHM.

[Ipon3BoiHBIE ATaHOJAMUHA — XOJWH (THAPOKCH 2-OKCHATHII-
TPUMETHJIAMMOHHMSI) U dTepudunmpoBaHHbiid 1Mo OH-rpyrie arneTui-
XOJMH — Yy4YacTBYIOT B Tepefadye HEPBHBIX HMMITYJIHCOB OT MO3ra K
MBIIIIIAM ¥ Ha3bIBAIOTCSI HEHPOTOPMOHAMHU.

[HO—CH,~CH,~N*(CH5)s]OH  xomun
[CH;—CO—0—CH,—CH,—N"(CHj5);]O H aneTwiIxonuH

K docdarugam oTHOCATCS, HAPUMED, JICLTUTHHBI:

QHZ—O—CO—R
R—CO—-O—C o R = CysHag; Ci7Has; Ci7Has; Ci7Ha
/
CHZ—O—llT—O—CHZ—CHgN+(CH3)
@)
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B coctaB docdharunoB BXOASIT B OCHOBHOM MHaJbMHUTHHOBAS,
CTEapuHOBAas, OJICUHOBAsA, JIMHOJEBAsA U JIPYTHUE€ BBICUINE KHUCIOTHI,
Takhe Kak apaxuaoHoBas kuciiota (CioHzCOOH), conepskainas ye-
ThIpE JBOMHBIC CBSI3U, HepBOHOBas KucjaoTa (CysHisCOOH).

AMHMIBI KHCJIOT

AMHUIaAMM Ha3bIBAKOTCS TPOU3BOJIHBIE KHUCIIOT, COJCPKAIIUE
aMUHOTPYIIY B KapOOKCHUJIE BMECTO THMAPOKCHIBHOU Tpyrmiibl. OHU
00pa3yroTcs mpu ACHCTBUY aMMHUaKa Ha KapOOHOBBIE KUCIIOTHI:

O O
S S
R—C< + NH; —> R—C< + H,0
OH NH,
KapOOHOBas aMHUJI
KHCJIOTA KHUCJIOTBI

dopmamun (amua MypaBbuHOM KuciaoTbl)) HCONH, — xwun-
KOCTb, PAaCTBOPHUMAs B BOJIE, IPUMEHSIETCS KaK pacTBOPUTEIb U IS
IPUTOTOBJICHUS Ma3ei, 0alib3aMOB.

Aneramun (amun ykcycHou kuciotrsl) CH3CONH, — kpucrain-
JMYECKOE BEIIECTBO C 3allaXOM MBbIIIEH, MPUMEHSIETCS B OyMa)KHOM,
TEKCTWJILHOW MPOMBIIUICHHOCTH UM B BUJE PTYTHOW COJIU JIJIS MPO-
TpaBJIMBAaHUS 3€pHA.

Acnaparus  NH,COCH(NH,)CH,COOH (amun acmapariHOBOU
kucyiothl) U rmyramud NH,COCH(NH,)CH,CH,COOH (amua riryramu-
HOBOW KHCJIOTBI) BXOJISIT B COCTAB OCJIKOB M SIBJISIFOTCS] PE3€PBOM aMMH-
aKa B )KHBOM OpraHU3ME.

Kap6amua nwim moyeBuHa NH,CONH, (nmuamu yrojJbHON KHC-
JOTBI) UMEET Ba)KHOE IMPAKTUYCCKOEC M OMOJIOTMYCCKOE 3HAUYCHHC.
MoueBrHA — KPHUCTAUTMYECKOE BEIIECTBO, XOPOIIO PACTBOPUMOE B
BOJIC, SBJISETCS KOHEYHBIM MPOJYKTOM a30THCTOI0 OOMEHA >KUBOT-
HOT'O OpraHu3Ma.

B mpOMBINUIEHHOCTH CHHTE3 MOYEBHHBI OCYIIECTBISIOT IO
CIIEAYIOIIEN CXEME:

2NH3 + C02 —> NH2CONH2 + Hzo
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BaxHenmme XuMUY€CKUE CBOMCTBA MOYECBHUHBI CIIEAYIOIIMUE:
1. T'maposam3 nox neiictBueM GepmenTa (ypeassl):

NH,CONH, + H,0 — 2NH3; + CO,?

B nouBe moueBHHA MO JeHCTBUEM (PEPMEHTOB aMMOHU(HUIIH-
pyeTcs, T.e. MpeBpalaeTcss B KapOOHAT aMMOHHUSI, KOTOPBIM TMOTJIO-
I[AETCS PACTEHUSMHU U MUKPOOPTaHU3MaMU:

NH2CONH2 + Hzo —> (NH4)2C03
2. Obpa3oBaHue OUypeTa U3 MOUYEBUHBI IPU HArPEBAHUH
NH,CONH;, + NH,CONH; - NH,CONHCONH; + NH3?1

OMypeT MOYEBUHBI

Kpome Toro, moueBrHa paznaracrcsi a30TUCTOM KHACIOTOM, BCTY-
MaeT B PeaKiMy aJIKWINPOBAHUS, AllMUIMPOBAHUS U TIOJMKOH ICHCAIIUN
110 AMUHOTPYIIIE, YTO UCIOJIb3YETCS] B OPraHMYECKOM CUHTE3E.

MoueBrHa TPUMEHSIETCS B CEJIBCKOM XO3SMCTBE B KAadye€CTBE
BBICOKOKOHIIEHTPUPOBAHHOT'O a30THOTO ya00peHus (46,5% azora) u
00aBKH K KOpMaM BAauHbBIX JKMBOTHBIX MPOJIOHTUPOBAHHOTO JEH-
cTBUs. B mMouBy MOYeBHHA BHOCHUTCS IOJ| BCE BUJbBI CEIbCKOXO3SIM-
CTBEHHBIX PACTCHMH, Ha BCEX BUJIaX MOYB, OOBIYHO BMECTE C MECTH-
IIUJIaMH U CYJIb(HAaTOM KaJlusl.

AMHWHOKHCJIOTBI

AMMHOKHCJIOTBI — TeTepO(YHKIIMOHAIbHBIE COECIMHEHUS, CO-
nepxaime KapOOKCWIbHYI0 U amuHorpynny. [lo monoxxenuto amu-
HOTPYIIN B yTJIEPOIHOMN HENH pa3aInudaroT o, 3, Y U T.1. aMUHOKUCJIO-
Tbl. HamnOonbiiee 3HaueHME HWMEIOT O-aMUHOKHCIOTHI, TaK KakK W3
HUX MTOCTPOEHBI OEJIKHU.

Knaccuguxkauusn

1. Ilo uucny kapbokcunvhoix epynn (MOHOKapOOHOBBIE, THUKAp-
OOHOBEIC).

2. 1o yucny amunozpynn (MOHOAMHHO- ¥ JTHAMUHOKAPOOHOBBIE).

3. Ilo xapaxmepy paduxana (anudarudeckre, apoMaTHIECKUE,
TETEPOIUKINYECKHE).
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4. Ilo nanuuuio opyeou ynkyuonanvHou epynnsi (HampuMmep:
OKCUAMHUHOKHCJIOTHI).

5. Ilo 6uonocuueckoti poau (3aMEHHMbIC 1 HE3aMECHHMBIE).

3aMeHMMbIC AMHHOKHCIIOTHI MOTYT CHHTE3UPOBATHCS B )KUBOM
OpraHu3Me, He3aMEHUMBIE BHOCATCS C MHUIIEH >KUBOTHOTO U PACTH-
TEIBHOTO MTPOUCXOKICHUS.

[TpuMepsl aMUHOKHUCIIOT:

Monoamunomonoxkapoonosvie Kuciomsl COAECPKAT OJHY
aMUHO-TPYNIY ¥ OJIHY KapOOKCUIIbHYIO TPYIITY.

NH,—CH,—COOH TJIMIUAH WK TIIUKOKOJI (AMUHOYKCYCHAs
KHUCJIOTA)

['mumuH — 3aMeHnMas aMUHOKHCIIOTA, COJICPIKUTCS BO BCEX
OeJIkax, 0COOEHHO B O€JIKe IICJIKA U B JKEJIATHHE.

CHs —CH-COOH AJIaHUH (0-aMHUHOTIPOITMOHOBAS KUCIIOTA)
NH,

o-AJJaHMH — 3aME€HUMasi aMUHOKHCJIOTa, BXOJUT B COCTaB Kak
PaCTUTENIbHBIX, TaK M KUBOTHBIX O€JIKOB, a Takxke dhepmeHTOB. [lo-
TOOHO JPYrUM O-aMUHOKHCJIOTaM COACPXUT aCUMMETPUUYECKUN
atoM yriepona (C*) u cyuiecTByeT B BUJIE JIByX ONTHYECKUX WIIM
3epKaJIbHBIX U30MEPOB:

OOH OOH
H—?*—NHZ HgN—$*—H
CHj CHj
D(+)-ananun L(—)-ananuH

AMUHOKHCIIOTBI, BXOJSAIINE B COCTaB 0EJIKOB, OTHOCATCS K L-psiy.

(l:Hz_CHz_COOH B-ananun (B-aMUHOIPOIMOHOBAS KUCIIOTA)
NH,

B-AnaHUH HE COEPKUTCA B O€JIKaxX, HO SIBJISETCS BayKHEUIIUM
OMOKaTaIM3aTOPOM OKUCIUTEIBHBIX MPOIECCOB, COCTABHOW YaCThIO
BUTaMHHa B3, HEOOXOAMMOro Il pocTa NTUL U MIEKOMUTAKOUIUX
KUBOTHBIX.

145



CH;—C H-CH-COOH BaJIMH (0.-aMUHOU30BaJIEPUAHOBAS
(|j|-|3 |\|| H, KHCJIOTA)

BayiiH sBIisieTcsl OJTHOM U3 CaMbIX PaclpOCTPaHEHHBIX B O€IKax
HE3aMEHUMOW AMUHOKHCIIOTON U CUHTE3UPYETCS TOJIBKO B PACTCHUSIX.

Monoamunoouxkapoonoswvle Kuciomsl CoaepKaT OJHY aMUHO-
IPYIIY U JIB€ KApOOKCUIBHBIC TPYIIIIHI.

HOOC-C Hz—é H—-COOH acrmaparuHoBasi (AMUHOSIHTapHAs )
|\|| H ) KHUCJIOoTa

HOOC—-CH,—C HZ—C}:c H-COOH riayramuHoBasi (aMUHOTTYyTapOBasi)
N H2 KHCJIOTa

DTO 3aMEHMMbIE aMUHOKHCIOTHL. [[pnyeM acraparnHoBasi Kuc-
J0Ta Yalle BCTPEUYaeTCsl B PACTUTEIbHBIX O€JIKax, a ITyTaMUHOBAs —
B )KMBOTHBIX. [Ipu neiicTBuM aMMHaKa 3TU KUCIOTHI 00pa3yroT amMu-
16l (acraparuH M TIyTaMUH), KOTOPhIE TaKKe COAEpKaTcs B Oelkax
U SIBJISIIOTCSL PE3E€PBOM aMMHUaKka, HEOOXOJAUMOTro i CUHTE3a aMu-
HOKHCIIOT, U, KPOME TOTO, CIyXkaT IJIs CBA3BIBAHUS H30BITOYHOTO
TOKCUYHOTO aMMHAaKa B JKHBOM OPTaHU3ME.

HOOC—CH2—¢H—COOH +NH, = HOOC—CHZ—(?H—CONH2+ H,0
NH2 NHZ

acliaparuHoBas KUCJI0Ta acCliaparui

['maponu3 3TUX aMUJIOB MPOUCXOJUT MOJ JEUCTBUEM (PEepMEH-
TOB aCIlaparvuHa3bl U TIIyTaMHUHA3BI.

Jluamunomonoxapoonoevie Kuciompl CONEPKAT ABE aMUHO-
TPYIIbI U OJJHY KapOOKCUIIbHYIO TPYIIITY.

CHZ_(CHg)g_éH_COOH JIM3MH (0,€ —TMaMHUHOKAIIPOHOBAS
I{I H, |\|| H, KHCIIOTA)

JIn3uH — He3aMeHnMasi aMUHOKUCIIOTA, UCIIONb3YETCS ISl IO~
KOPMKH CKOTA.
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K apomamuuyecCKum amunokuciaomam OTHOCAT aMHHOKHCIIO-
ThI, COACPKAIMNEC apOMATUICCKOC KOJILIO.

CH,— CH—COOH (pennnanannn (a-amMuHO-B-heHmn-
MPONTMOHOBAS KUCJIOTA)

deHuUIalaHMH — HE3aMEHHMMas aMHHOKHCIIOTa, COACPIKUTCS
IIOYTH BO BCEX OeJIKax.

CHZ—(’;H—COOH THPO3UH (N-OKCH(CHHUIIATAHNH)
O NH2

TI/IpOSI/IH — 3aMCHHUMAas’l aMHWHOKHUCJIO0TA, BXOJIUT B COCTAB KadK
PAaCTUTCIIbHBIX, TAK U JKUBOTHBIX oenkoB. OcOOEHHO MHOTO €€ B MH-
CYJIMHC KPYIIHOT'O pOraTroro CKorTa.

I'emepouyuknuueckue amuHoOKUca0msl COIEpKaT reTepPOIHK-
JUYECKUM PparMeHT.

CH,— CH—COOH TpunTo(aH (0-aMUHO-3-UHIOIHII-
. MPOIAHOBAs KUCJIOTA)

TpI/IHTO(baH — HE3aMEHHUMas aMUHOKHUCIIOTA, COJIEPIKUTCA B OC-
HOBHOM B KMBOTHBIX O€JIKaX, Hanmpumep, B 0eaKax KpoBH.

KHCJIOTA)

*_cOOH npoJuH (MUPPOTUINH-0-KapOOHOBasI
N~
H

0-KapOOHOBAsI KACIIOTA)

*_COOH OKCHIPOJIMH (4-OKCHUITUPPOJIUINH-
N
H

[IponuH ¥ OKCHIPOJIMH — 3aMEHUMBIC aMHUHOKHCIIOTHI, COAEP-
xKaryecs B 0eakax KpOoBHU.
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Amunokuciomul ¢ Opy2umu QYHKUUOHATbHBIMU ZPYRRAMU
Yalie BCEro CoAepKaT ruAPOKCUIILHYIO U MEPKANTO-TPYIIITY.

HO—C HZ—C* H-COOH cepun (0-aMHHO-[-OKCHIIPOITHOHOBAS
NH, KHMCJIOTa)

CepI/IH — HC3aMCHHMAs’A aMHWHOKHCJIIOTA, Ba)KHEMIIass U3 OKCH-
KHCJIOT, COACPIKUTCS B OeJIKe IIIeJIKa.

HS—C HZ—CE’c H-COOH uucrenH (0-aMuHO-B-THOTPONMOHOBAS
NH, KHCJI0TA)

[{ucrenH — 3aMeHUMast CEPOCOAEPHKAILAST AMUHOKHUCIIOTA, BXO-
JTUT B COCTaB MOKPOBHBIX TKaHEH (IIEpPCTH, BOJIOC, MEPHEB, POTOB,
KOTIBIT). JIB€ MOJIEKYJIbl IUCTEUMHA MOTYT COEIUHATHCS ¢ 00pa3oBa-
HUEM CYJIb(UIHBIX MOCTUKOB B MOJIEKYJTy ITUCTHHA!

*

N_ll_-lz H, > |>|c H,
HS—CH,~CH-COOH $~CH;~CH-COOH

NH, NH

IMUCTCHH HUCTHH

[{ucTuH — 3aMeHMMas aMUHOKHUCJIOTa, COJAEPIKUTCS BO MHOTHX
Oenikax, 0COOCGHHO MHOTO €€ B KepaThHax. B oOMeHe BeniecTB oHa
Y4acTBYET BMECTE C LIMCTEMHOM, 00pa3ysi OKUCIUTEIbHO-BOCCTAHO-
BUTEJIbHYIO CHUCTEMY U SBJSIACH BoccTaHoBUTeleM. CynbduaHbie
MOCTUKH UTPAIOT BaXKHYIO POJIb B 00pa30BaHUU TPETUIHON CTPYKTY-
pbI Oelka.

Cnocoowvt nonyyenus

1. JleficTBMe aMMMaKa Ha TaJON€HOKHCIOTHL. JTOT CIocod I03BO-
JSIeT TOIYYUTh O-, B-, Y- U Apyrue aMUHOKHUCIOTHI B 3aBUCUMOCTH OT
TIOJIOKECHUA aTOMA TaJIOT€HA B YIJIEPOIHOHU LIETTA UCXOAHOU KHUCIIOTHI:

CI_CHZ_COOH + 2NH3 —> NHZ_CHQ_COOH + NH4C|
XJIOPYKCYCHasn AMHWHOYKCYCHAs

KHCJI0Ta KHCJIOTa
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2. lluaHTUIpUHHBIN CUHTE3 MOJYYCHUS O.-aMUHOKHUCIIOT U3 ajibJIe-
TUJIOB U KETOHOB:

+ HCN + NH;
CH;—COH ——> CH3;—CH(OH)-CN TS
YKCYCHBIN aJIbJICTH/T OKCHHHTPUII
—— CH3~CH(NH,)-CN 25 CH;~CH(NH,)-COOH
- 3
AMUHOHUTPUII aJJaHuH

3. 'unponu3 6eIKoB MpH MOBBIIEHHONW TeMIiepaType Mo 1eHCTBU-
€M COJITHOM M CEPHOM KHUCJIOT ¢ MOCIEAYIOIUM PA3ACIICHUEM aMHHO-
KHUCJIOT C TTIOMOIIIbIO XpoMaTorpauuecKux u APYTUxX METOJIOB.

4. MukpoOHUOJIOTUYECKUN CUHTE3 MPOBOJAUTCS C MCIOJIb30BAHUEM
PacTUTEIHHOTO CHIPhS (Kpaxmalia, MeJacChl, IMaTOKHU) W OCOOCHHO
BAKEH Ui MPOU3BOJCTBA HE3aMEHUMBIX AMUHOKHUCIIOT, KOTOPBIE
N00aBISAIOTCA B KOpMa >KMBOTHBIM. MUKPOOHAIBHYIO Maccy MOy-
YaloT TaKXK€ U3 THUAPOJIM3aTa KEPATUHOCOIEPIKAIIETO ChIphs (POTOB,
KOTIBIT, Iepa).

Du3uueckue ceolicmea

0-AMUHOKHCIIOTBI — KPHUCTAJUIMYECKHUE BEIIECTBA, PAaCTBOPH-
MbIC B BOJC, PAacCTBOPHI ONTHYCCKH aKTUBHBL [IpmueM L-m3omepsr
ClIaJIkKe WIH Oe3BKYCHBIC, BXOISAT B COCTaB OcikoB, D-uzomepsl
TOpbKHE, OPraHU3MOM HE YCBAaUBAIOTCHL.

[TockoJIbKy aMHUHOKHCIIOTHI COJIEP)KAaT OCHOBHYIO (aMHHO-) H
KHACJIOTHYI0 (KapOOKCHUIBHYIO) TPYIIIBI, OHH CIIOCOOHBI MUTPHPOBATH
K aHOJIy MJIU K KaTOy IOJ JACHCTBHEM 3JICKTPUYCCKOIO TOKA B 3aBU-
cumoctu ot pH cpenpl. 3Hauenne pH, npu KOTOPOM aMHUHOKHCIIOTHI
CTAHOBSTCS HEUTPaJIbHBIMH, T.C. YHCIO IOJIOXKHUTCIBHO M OTPHIIA-
TEIBHO 3aPSKEHHBIX T'PYII, OJUHAKOBO, HA3bIBACTCS H303JI€KTPH-
yecKkoil Toukoii (J) W sABIACTCS BaXXKHOH (PH3UKO-XMMHYECKOW Xa-
PaKTEPUCTUKON NTaHHOM aMUHOKHCIOTHL. Tak, mans amanmHa J=6,0;
s mu3nHa J=9,7; 11 acmaparuHOBOM KHUCIIOTH J=2,8.

Xumuueckue ceoiicmea

AMUHOKHUCIOTEHI IMPOABJIAKOT CBOﬁCTBa, XapaKTCpPHBIC JIsI aMU-
HOB U Kap6OHOBBIX kuciaotT. Hanbonee BayKHBIMU ABIISTFOTCS TE peak-
MNUH, KOTOPLIC ITPOUCXOOAT B )KUBOM OPIraHU3MC.
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1. AM(OTEpHOCTH AMHHOKMCJIOT — CIIOCOOHOCTH JlaBaTh CO-
JM KaK C KUCIoTaMu (10 aMUHOTIPYNINE), TaK U C OCHOBAHUSIMH (11O
KapOOKCHJILHOM IpyIIIe):

a) NH,~CH,—~COOH + NaOH — NH,—CH,—COONa + H,0

TJIAITNH TJIMIIMHAT HATPUS
0) NH,—CH,—COOH + HCI — HCI - NH,—CH,—COOH
050005051 TUJIPOXJIOPU TIIMIIMHA

B) 00pa3oBaHUE BHYTPECHHUX COJICH (OUITOISPHBIX HOHOB):

NH,~CH,~COOH —— "NH;—CH,~COO

I'IMIUH BHYTPCHHA COJIb INIMIIMHA

2. Kommiekcoo0pa3oBaHue ¢ TSOKEIBIMU METaJlJIaMHu.

CHa-NH, _HOOC  CHrNHy _ooc
+CuSo, + Cu=_ "7 + H,S0,

COOH HN-CH; ~ €00~ ~ S,

TJIMOUH TJIMIIUH MCI[HBIﬁ KOMIIJICKC T'JIMIITMHA

KomrmiekcHble cojii ¢ MENbl0 WMEIOT WHTEHCHUBHBIA CUHUM
1BeT. KoMIiekchl aMMHOKHCIIOT TOCTATOYHO YCTOWYMBBI, MOTYT 00-
Pa30BBIBATHCS. U B OCJIKOBBIX MOJIEKYJIAX, YTO MPUBOJUT K HEOOpaTu-
MBIM U3MEHEHUSIM B CTPYKTYpPE M CBOMCTBAX OEJIKOB U 00YCIJIaBIIMBAET
HEraTUBHOE JICWCTBUE THKEIIBIX METAUIOB HA KUBBIE OPTaHU3MBI.

3. Peakuus nexkap0okcujJnpoBanmsi (OTIICTIIIEHUE MOJICKYIIbI
CO,) npoucxoauT NMoj ACUCTBUEM TEMIIEPATYPhI HIIH (PEPMEHTOB.

NH,~CH,~COOH o> CHg-NH, + CO,1
TJIALIAH (nexapOokcunasa) MeTHJIIAMUH

DTa peakiys CONMPOBOXKIAET Pa3okKeHUE OCIKOB C BBIJACICHU-
€M HENIPUATHOTO 3aIlaxa aMUHOB.

4. Peakuus 1e3aMUHMPOBAHUA (pa3pyLICHUE aMUHOTPYIIIbI)
MOXET MPOTEKATh MPHU ICUCTBUM a30TUCTON KUCIOTHI C 00pa30BaHMU-
€M OKCUKHCIIOT, a TAKXKE NPHU YyUaCTUU (PEPMEHTOB C MOCIEAYIOLINM
OKHCJIEHUEM:

NH,~CH,~COOH + HO-NO — HO—CH,~COOH + N, + H,0
TJIALAH OKCHUYKCYCHast
KHCJIOTa
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©)
CHy-CH-COOH e CH3—$H—COOHL>CH3—(|%—COOH

NH, (nezammuHaza) OH

aJaHUH MOJIOYHAs KHCIIOTA [IMpOBMHOTPAIHAS

KHCJI0Ta

OKUCIUTENbHOE J1€3aMUHUPOBAHUE CBS3BIBAET A30TUCTHIA U
YTJIEBOJIHBIN OOMEH B OpraHu3Me.

5. OTHolIeHHEe AMHHOKHMCJIOT K HATPEBAHUIO MPOUCXOJUT
MO-pa3HOMY B 3aBHUCHUMOCTH OT MOJIOKEHHSI aMUHOTPYIIIBI B YTJje-
POJIHOU LCTIH:

a) OpU HArpeBaHUU a-AMUHOKUCAOM OOpa3yloTCs MO0 JIH-
HEWHbBIC CTPYKTYpPbl C MENTUIHBIMU CBS3SIMH, JIMOO MPOW3BOIHBIC
JUKETONUIICPa3UHA:

NH,~CH,~COOH + NH,~CH,~COOH =2

-H,O
IJIMIUH IJIMIUH

—>NH,~CH,-CO-NHCH,~COOH ——
nenruaHas CBi3b i

aurenTy 1 (TIAUITIMIAH )

/CO

~
H,C NH
— |
HN—_ _-CH;
CO

AUKCTOITUIICPA3HUH

Peaknus je)XuT B OCHOBE CHHTE3a OelKa.

0) f-amunoxkuciomsl oA JECUCTBUEM TEMIEpaTyphl MpeBpa-
IAI0TCS B HEMPEACIbHbBIE KUCIOTHI:

GH,~CH,~COOH — H,C=CH-COOH + NH1
NH, aKpuIOBas

B-aMuHOTTPONTMOHOBAS KHUCJIOTA
KHCIIOTA

B) Y-, O-AMUHOKUCI0MbL TIPU HATPEBAHUU JIETKO OTIICIUISIIOT
MOJIEKYJIbI BOJABI U IUKIU3YIOTCA C 0Opa3oBaHUEM IUKIMYECKUX
aMHUJIOB — JIAKTAMOB!
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CEHZ—CHZ—CHZ—COOH —> (|3H2—CH2—CH2—C|JO+H90

NH, NH
Y-aMHUHOMaCJIsIHas1 Y-JTaKTaM

KHCJI0Ta AMHHOMACJISHON KHUCIOTHI

ITpoAyKT MONMKOHIECHCAMY JaKTaMa £-AMUHOKAIPOHOBOU KHC-
JOTHI (KampoJlakTaMm) HCIOJIb3YETCs B KaU€CTBE CUHTETHUYECKOTO BO-
JIOKHA «KAIpPOHAa.

CEHQ_CHZ_CHZ_CHZ_CHQ_?O —>
NH

KaIpoJyakTam

— ... —NH—(CH,)s—CO-NH—(CH,)s—CO-...

KanpoH

KpoMe mpuBeneHHBIX BBIIIE peaKIuii aMUHOKUCIOTHI 00pasy-
I0T CIIOKHBIE P(UPHI IO KapOOKCUIIBHOW TpyIIie, aJKWINPYIOTCI U
AlWINPYIOTCS IO AaMUHOTPYMIIE.

beaku

beJiku — 3TO BBICOKOMOJIEKYJISIPHBIE A30TCOAEp)KAIME Opra-
HUYECKUE COCIUHEHUS, MOJIEKYJIbl KOTOPBIX IIOCTPOEHBI U3 OCTATKOB
0-aMUHOKHCJIOT, COCIWHEHHBIX MENTUIHBIMUA CBA3SIMHU. benku —
Han0oJIee BaXHbIC MPOU3BOJIHBIE (L-AMUHOKHUCIIOT, MPEICTABIISIONINE
co00 OTHENBHBIN KJIacC MPUPOAHBIX COCTMHEHUM, BAXKHBIX C TOYKH
3pEHUST X OMOJOTUUYECKUX CBOMCTB M OCOOOTO MOJIOKEHHS B KUBOU
IIPUPOJIE.

3HayeHue OEJIKOB UCKITIOUUTENIBHO BEJIMKO. OCOOCHHO UX MHO-
ro B OpraHvM3Max 4eJIOBEKa, )KUBOTHBIX U pacTeHuu. [Ipororuiazma u
AJipa JKUBBIX KIJIETOK COCTOSIT B OCHOBHOM U3 O€NKOB. bonbiioe ko-
JIMYECTBO OEIKOB COJIEPIKUTCSI B KOCTSIX, XPSAILAX, MBIIIIAX, B HEPB-
HBIX TKaHAX. M3 OGEIKOB COCTOAT BOJIOCHI, IIEPCTh, MEPbs, YCHTys
pBIO, KOMBITA, KOTTH, pora u T.J. belku comaepxarcs B gilllax NTHIL,
BXOJISIT B COCTaB KPOBU, MOJIOKA U T.II.

152



DepMEeHThI — OMOJIOTUYECKUE KaTaau3aTopbl, IPU y4aCTUU KO-
TOPBIX OCYIIECTBIISIOTCS caMble pa3HOOOpa3HbIEe MPOLIECCHl B Opra-
HU3MAaXx, TAKXKE SIBJISIFOTCSI OCIIKOBBIMU BEILIECTBAMH.

OrpomHoOe 3HaUY€HUE OCJIKU UMEIOT U ISl KU3HEACSITEIbHOCTH
PaCTUTEINIBHBIX OPTAHMU3MOB, XOTS UX COJIEp)KaHuE MeHblIe. B pacre-
HUSX, HapsAay C YIVIEBOJAaMU, OCYIIECTBIISIETCS CUHTE3 OCJIIKOB W3
IpPOCThIX Heopranndeckux mosiekys CO, U3 Bo3ayxa, MUHEPAIbHBIX
A30TUCTBIX BELIECTB U3 ITOYBHI.

Hawnbonee 6orarsl 6e1kamMu 0000BbIE U MACTUYHBIC KYJIbTYPHI.
AMUHOKHCIIOTHBIN cOCTaB OCJIKOB Pa3IMYHBIX PACTCHUM HEOIHOPO-
neH. Hampumep, cemeHa KyKypy3bl cojiepKaT OOJblle aJlaHWHA,
JeHMHA, TIyTAaMUHOBOW KHCIIOTHI, TOYTH HET JIM3WHA U TpunTtoda-
Ha. B 3epHax NIIeHUIbl U P>KU IITyTaMUHOBAsE KUCIOTa U aMUJIbI CO-
ctaBisit0T 50% Bcero copeprkaHusi aMUHOKHUCIIOT. B Oenkax kimyOHei
KapToesnss MHOTO JIM3MHA, a B OCJIKaX JIUCThEB SIYMEHS — MaJio IU-
CTHHA.

B oprann3Mm >KMBOTHBIX U YEJIOBEKA OEJIKU MOCTYIAIOT C pacTH-
TEJIbHOW U XMBOTHOM TUIEH. B mpouecce nuuieBapeHus noj JIeu-
CTBHEM (DEPMEHTOB OHM PACHICTUISIOTCS O O.-aMUHOKHCIIOT, KOTO-
pbl€ YCBAaMBAIOTCS, U B TKaHSIX C yyacThuem (epMEHTOB BHOBb 00Opa-
3YIOTCS O€JIKHU, TPUCYIIHE TOIBKO IAHHOMY OPTaHU3MY.

Cocmae u 2udponu3

BaskHeHImIIIMH dJIEMEHTaMH, BXOJISIIIIUMH B COCTaB OEJIKOB, SIB-
msotesa C; H; O; N; S; P; Fe; Cu u np. B coctaB 6enkoB Bxoasat 20
AaMHUHOKHUCIIOT ¥ 2 aMujia (acmaparuH U riayTaMuH). Yuciio Mosekys
AMHUHOKHCJIIOT B O€IKaxX JOCTUTaeT MUJJIMOHOB SJIMHUII.

'vaposns OeiKkoB HueT 1oj AckcTBueM (epMeHTOB (menTuaas)
10 CXEME:!

benok — Ilentonst —> Ilonmunentuasl —> Jlunentugabl —>

—> 0-AMHUHOKHCJIOTHI

Knaccugurkayusn

1. Ilo kauecmsy:
- MOJIHOIIEHHBIE (COAEPKAT BCE aMUHOKUCIIOTHI);
- HEMOJHOIIEHHEIE OEJIKH.
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2. Ilo cocmasy:

- POCTHIE — IPOTEUHBI, COCTOSIIINE TOJIBKO U3 0.-:aMUHOKHUCJIOT;

- CJIO)KHbIC — MPOTEWJIbl, MOCTPOCHHBICE U3 O-AMUHOKHUCIOT U
HEOETKOBOM YacTu (MMPOCTETUUECKOMN TPYIIIHI).

3. Ilo ghopme monexyn 6enKy MOAPA3ACISIOTCS HA:

- pubprIIsipHBIC (BOJIOKHUCTBIC) OETIKHU, MOJICKYJIbI KOTOPBIX
UMEIOT HUTEBUIHYIO (hopMy. Hanpumep, OeIKu CyX0xKUIui, BO-
JI0C, IIEPCTH;

- ToOysIipHbIe (KITyOKOOOpa3Hbie) OEIKH, MOJCKYJIbI KOTOPHIX
UMEIOT OKPYTIIYI0 popMy (OETTKH KYpHUHOTO SHIIA).

Iporennn! (pocThie OCIKHM) PA3TUYAIOTCS 110 PACTBOPUMOCTH.
Hanpumep:

ANbOYMHHBI pacTBOPUMBI B BOJIE, CBEPTHIBAIOTCS MPU Harpe-
BaHWM, HEUTPaJIbHBI, BBICAIMBAIOTCS HACHIIICHHBIM PacTBOPOM
cynbdara ammoHusi. K HUM OTHOCSTCA albOyMHH O€jika KypHUHOTO
AifIa, ambOyMHUH KPOBSIHOM CHIBOPOTKH, aThbOyMHUH MBIIICYHON TKa-
HU, a TaK)K€ MOJIOYHBIN albOyYMHUH, KOTOPBIA COACPKUTCSI B MOJIOKE
Hapsly ¢ Ka3eMHOM, a TAaK)Ke B ITIEHKE HAa KUIISTYEHOM MOJIOKE.

['100YyIMHBI HEPACTBOPUMBI B BOJIE, HO PACTBOPSIIOTCS B pa3daB-
JIEHHBIX pacTBOpax CoJied. ITU OETKU MPOSIBIISIIOT OYEHB CJIa0ble KHUC-
JOTHBIE cBoiicTBa. OHM HauOoJsiee pacHpoOCTpaHEHbl B MPHUPOJIE.
Hampumep, r1o0yauH KpOBSIHOM CHIBOPOTKH, TJIOOYJIMH MBIIIEYHON
TKaHU, rJ100ynnH Oenka KypuHoro siina. K rinoOynuHam Takxke oT-
HOCSITCSI U MHOTHE PACTUTEJIbHBIC OCIIKHU.

['ucTOHBI, OEJIKU OCHOBHOTO XapakTepa, BXOSIT B COCTaB HYK-
JICOMPOTENIOB JICHKOIIUTOB U KPACHBIX KPOBSIHBIX IIAPUKOB.

[IpoTaMUHBI HE COJAEPXKAT CEPbl, SBISIOTCA CPABHUTEIBHO
CUJIbHBIMH OCHOBAaHUSIMH, 00Pa3ylOT COJIH, COAEPKATCS B CIIEPMATO-
30HUJ1aX PbIO, CUUTAIOTCS TPOCTEUIIMMU U3 OCIIKOBBIX BEILIECTB.

[IponaMUHBI paCTBOPHUMBI B CIIUPTE, COACPKATCA B 3€pHAX pas-
JUYHBIX XJIEOHBIX 37aK0B. Tak, 00K 3TON TPyMIbI «TIUATUHY» BXO-
JTUT B COCTaB KJICMKOBUHBI TIITICHHUIIHI.

CkJ1eponpoTenHbl — HepacTBOpuUMbIe Oenku. K HUM oTHOCSTCS
KEpaTUH — CEepocoepk aluii OCJIOK KOXKH, POTOB, KOIBIT, MEPHEB;
AJIACTUH — HUTEBUJIHBIA OETIOK CYXOXKHUJIUM, CBSI30K.

IIpoTenapl pa3anyaroT M0 HEOSIKOBOM YacTH UX MOJIEKY (11O
[IPOCTETUYECKOU IPVIIIIE):
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docdonpoTensibl coaepkar ocTatku (HocHOpHON KHUCIOTHI
(K03erH MOJIOKa), HEOOXOAUMBI MOJIOJOMY OpPTaHU3MY.

XpOMOTIPOTEU bl TMPEACTABISAIOT €000 COoYeTaHus MPOCTHIX
OCTIKOB M KpacCAIIUX BEIIECTB MUTMEHTOB, ONMPEICSISIIONINX IIBET KPO-
BU, KOXH, BOJIOC, I1a3. Tak, FéeMOIJIOOMH KPOBH COCTOUT U3 MPOCTOTO
Oenka TJIOOMHA W KpACSIIEro BEIECTBA reéMMa, KOTOPBIA COACPIKUT
kaThoH skene3a (1) u oOycimaBnuBaeT anbiii BeT KpoBH. I eMorioonH
UTPACT BAXHYIO POJIb B KU3HEACITEILHOCTH YEJIOBEKA U JKUBOTHBIX.
OH oTBeyaeT B OpraHU3Me 3a MEPEHOC KUCIOPO/Ia OT JETKUX K TKaHAM
u perynupyet pH kpoBu. Kpome Toro, reMmoriioOvH, COeIUHISICh C OK-
cugom yrirepoaa (1), Tepsier CmocoOHOCTh COSAMHATHCS C KUCIIOPO-
JIOM, YTO OOBSICHSIET OTpaBIIsitolLiee feicTBre yrapHoro rasa (CO).

[nmukonporennst. [Ipu ruaposrse TIMKOIPOTEH IBI paciaaaroT-
Cs Ha MPOTCHHBI M YIIIEBOABI (OJUTO- W TOJUCAXAPHJIbI), OHH CO-
Jep)KaTCs B CIAU3HMCTBIX BBIJCICHUSAX KUBOTHBIX OPraHU3MOB, o0Opa-
3YIOTCS B CIIIOHHBIX jKelle3aX, B TMEYEHH, jKelie3aX >KeIyJKa U KH-
IICYHHKA, a TAKXKE COJIEPKATCS B XpsIIaxX, SUYHOM O€IKe U T. 1.

JIumonpoTenibl  MPEACTABISIOT COO0OM coYeTaHHWe MPOCTHIX
OCJIKOB C JKMpaMHU U CJIOXHbIMU Junugamu (dhochatugamu), conep-
’KaTCs B MMPOTOTIa3Me KJIETOK, B XJIOpOQHILIE.

Hyxkneonporeuabl coaepxar HykiaeuHoBble kuciaotbl (JIHK,
PHK), BXomsaT B cocTaB siiep pacTUTEIbHBIX W KUBOTHBIX KIIETOK,
SBJISIIOTCSI CAMBIMH CJIOKHBIMU OPTaHUYECKUMHU COSTMHECHUSIMHU.

Cmpoenue

Bomnpoc o cTtpoeHun O€IKOBBIX MOJEKYJ SIBJIIETCS OJHOW W3
HanOoJiee TPYAHBIX U BaXKHBIX TPOOJIEM COBPEMEHHON HAYKH.

N3ydyeHue mTpOAYKTOB THAPOJIM3a OCIKOB IMOKAa3bIBAET, YTO
OCJIKM TTOCTPOEHBI U3 OCTATKOB O-aMUHOKHUCJIOT, TOJOOHO TOMY Kak
nojucaxapuasl 00pa3oBaHbl MOJIEKYJIaMH MOHOCAXapHu/I0B.

Bunsl cBszelt B MoJieKyJie Oeka:

1. [lenmudnasa cesa3v o0pa3yeTrcs 3a c4eT KapOOKcHiIa OJHOM
MOJIEKYJIbl aMHUHOKHCIIOTBI M aMUHOTPYIINbI JApyroi (MOJMKOHICH-
calus TUIIa «T'0J0Ba — XBOCT).

[TpeanosnoxxeHrue 00 aMUIHBIX CBSA3SX OBLIO BbICKazaHo B 1891r
BBIJAIOIIMMCS PYCCKUM OMOXUMHUKOM A.S. JlaHUIEBCKUM.
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HuszkoMonekyIpHble COEAUHEHUS, B KOTOPBIX AMWHOKHCIIOTHI
COEIMHAIOTCA IPYT C IPYTrOM IENTHUIHBIMU CBSI3SIMU, HA3bIBAKOTCS MeEll-
THAAMM (WM TOJIUIICTITHIAMH ):

OOpa3zoBaHue MNENTUIHOW CBS3M MPOUCXOAUT IO CIETYIOIICH

CXEMC.
nenmuoHas Cé:13b

R-CH-COOH + NH;-CH-COOH - R—CH{Q(_):_I\_I_I-_I}CEH—COOH
NH, R RO N, R

[lenTuael 00pa3yroTCs HpPU HEMOJHOM THAPOJIH3E OEJIKOB.
[lenTuaHas Teopusi CTpoeHUs OeyKa MOJydrnsia CBOE pa3BUTHE B pa-
ootax D. Gumepa u ®. I'opmeiictepa.

[lo urcy aMUHOKHUCIIOT, COSANHSIFOIINXCS B TIOJUTICNITH/IBI, pa3-
JMYA0T JUNCHTHIBI, TPUICTITUIBI, TETPATISITHIBI U T. 1.

HasBaHusi monunenTua0B COCTOSAT U3 Ha3BaHUW aMUHOKHCIIOT,
pearupyonmx KapOOKCUIbHBIMUA TPYIIaMU C OKOHYaAHUEM «WI», U
U3 MOJHOTO Ha3BaHMS MOCJEIHENH aMHUHOKHUCIIOTHI, KOTOpasi pearupy-
€T CBOEH aMUHOTPYIIION U COXpaHsAET CBOOOIHYIO KapOOKCUIIbHYIO
rpyniy. Hanpumep: rimmpianaHuIu3vH.

Bonbioe MHOroo6pasue u crnenu@uIHOCTh OEJIKOB 00YCIIOBIEHA
pa3IMYHON TOCIIEIOBATEILHOCTRI0 AMUHOKHUCIIOT B TIOJHUIETITHAHON
nenw. Tak, U3 MIMIMHA W alaHuHa oOpa3yercs ABa aurentuaa (Tiu-
[IUJIATTAHUH U aaHWITIUIuH). Y3 20 aMUHOKHCIIOT MOYXHO COCTaBHTD
2,3-1018 Pa3JIMYHBIX TOJMIEITUIOB.

2. Jlucynvguonas c613b6 BO3HUKACT MEXIY NMPHUHAIICKAIIIMU
Pa3IMYHBIM IIEISIM OCTaTKaMU UCTeWHA (1M0I00HO [IUCTUHY ).

3. Booopoonasa cea3b 00pa3yeTcs 3a cueT aroma BOJ0pPOJia
MEXy aTOMaMH a30Ta U KUCIIOPOia MENTHIHBIX TPYTIII.

KpoMe Toro, MONEeKybl CIOKHBIX OEIKOB COJIEPIKAT OCTaTKU
YTJIEBOJIOB, TE€TEPOLIUKIIOB, MUHEPAIBHBIX KHCJIOT.

Taxkum 006pa3om, OEIKHU — ATO CIOKHBIE CUCTEMBI, OCHOBOH KO-
TOPBIX SIBJISIFOTCS TOJIUIICITHIHBIC 1NN, UMEIOIHEe pa3sHyr (GopMy
Y BKJIFOYAIOIIME pa3Hble (PYHKIIMOHATIBHBIE TPYIIIBI M1 00pa30BaHUSI.

CtpoeHre O€JIKOB YCTAaHABJIMBAETCS C IOMOIILIO (PHU3UKO-
XUMUYECKHX METOJIOB HCCieAoBaHusA. Tak, XpoMmarorpaduyecKu
OTIpEICTIACTCS aMUHOKUCIOTHBINM COCTaB OCJIKOB W TOCJIEI0BATEb-
HOCTh UX COSTUHEHHS MEXKIy COOOM; PEHTTCHOCTPYKTYPHBIM aHATIU3
MI03BOJIICT YCTAaHOBHTH IPOCTPAHCTBEHHYIO CTPYKTYPY KpPHCTaJLIH-

156



yeckux OenkoB; metogoMm AMP uccienyercs moBejeHue OEIKOB B
pacTBOpax M Ipolieccax KOMILIEKCOOOpa3oBaHUs, KOTOPhIE MPOMC-
XOJIAT B JKUBOU KJIETKE.

B Hacrosmee BpemMs pa3nnyaroT YEThIPEe CTPYKTYPHBIX YPOBHS
B CTPOCHHMH OEJIKOBBIX MOJIEKYJI: TIEPBUYHASI, BTOPUYHAS, TPETUUHAS
U YETBEPTUYHASI CTPYKTYPhI OCIIKOB.

IlepBuuHasi cTPyKTypa Oejka IpeJCcTaBlIsIeT COO0OM JIMHEH-
HYIO LIENIb C ONPEACICHHOM MOCIEA0BATEIbHOCTEI0 AMUHOKHUCIIOT B
MOJIMITETITUHOM LIETIH.

HccnenoBanus BO3MOXKHBIX CIIOCOOOB PAaCOJIOKEHUS MENTH/I-
HBIX IETel, TPUBOASAIINX K YCTOWYUBBIM KOH(POpMAILIUAM, TTO3BOJIH-
no JI. Ilomuary B 1952r. caenaTh OpPEAIIONOXKEHHE O TOM, YTO
Han0oJIee BBITOIHBIM PACIIOJIOKEHUEM, KOTOPOE OCYIIECTBIISIETCS BO
MHOTHX O€NKax, SBIsIETCS o-cuupaib (puc. 13).

Puc. 13. a-Cnupane 6enxosou monexynvl

B nanpHeimeM ObUIO JTOKAa3aHO AKCIIEPUMEHTAJIBLHO, YTO TIel-
TUJIHBIE LIEMHU O-CIIUPAJIA CBEPHYTHI TAKUM 00pa30M, YTO BOJIOPOJIHBIC
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CBSI3M 3a CUET aAMHUJHBIX BOJIOPOJHBIX aTOMaMOB U KapOOHUIIBHBIX
rpyrn (>C=0...H-N<) pasneneHsl TpeMs-4eThIpbMsI aMUHOKHCIIOT-
HbIMU (parMeHTamu. PaccTosiHe MEXIy BUTKAMU COCTABJISIET OKOJIO
0,55HM M Ha OJMH BUTOK O-CIIMPAIM IPUXOJUTCS OKOJo 3,6 ocrarka
AMUHOKHUCJIOT.

Takum 00pa3zoM, BTOpUYHAS CTPYKTYpa OeJjika OmpeaesieTcs
CIIOCOOOM, KOTOPBIM CKpydeHa TojunentuaHas mnenb. OHa MOXeT
UMETh CIIMPATICBUIHYIO WJIM 3UT'3aroo0pazHyto Gopmy.

BTopuuHyo CTpYKTYpy 0-CIIUpaId UMEIOT, HAIpUMEP, MUO3UH
U o-KepaTtuH Bosioc. OHa cTaOMIM3UPOBaHA BHYTPUMOJICKYISIPHBIMU
BOJIOPOJIHBIMU CBSI3SIMHU.

CxnamuaTasi CTpyKTypa Oejka B BUJE 3ur3ara, CTaOMIM3UpOBaH-
Hasi MEXMOJIEKYJISIPHBIMA BOJIOPOJHBIMHU CBSI3SIMU, XapakTepHa Jis
¢bubponHa menka v KouiareHa. Tak, KoJijlareH MpeicTaBisieT cOOOi
KTYT U3 TPEX MOJUIENTUIHBIX LETel, CKPEIUICHHBIX MEXKMOJICKYJISP-
HBIMH BOJOPOAHBIMHU CBsI3sIMU. Hekotopeie Oenku (B-kepaTuH) oOpa-
3YIOT BTOPUYHYIO CTPYKTYPY B BUJIE «CIIOKEHHOTO JIUCTA.

Tpernunasi cTpykTypa 00yCJIOBJIEHA CTPOTO OIpECICHHBIM
MPOCTPAHCTBEHHBIM PACIIOIOKEHUEM CIUPATICBUIHON IIENH B MPHU-
poAHOM OenKe, KOTOpO€ KOHTPOJIHMPYETCS B3aUMOJEHUCTBHEM OOKO-
BBIX (DYHKIIMOHAJIBHBIX TPYMI. OTH B3aUMOJICHCTBUS OCYILECTBIIS-
IOTCSl 32 CUET 00pa3oBaHUs BOJOPOJHBIX M KOBAJCHTHBIX CBS3CH, a
TaKXe JIEKTPOCTATUUECKUX CUII NpUTshkeHus. Ocolyro posb B pop-
MUPOBAHUU TPETUUHON CTPYKTYphl O€lika MUMEIT IUCYJIb(GUIHBIC
CBSI3U, 00pa3yroIMecs MKy AByMsI OCTaTKaMU ITUCTEUHA, KOTOPBIE
MOTYT pa3pyliaTbCs U BOCCTAHABIMBATHCS CHOBA.

benku TpeTUdHOM CTPYKTYPHI MOTYT UMETh (POPMY «KITyOKa» U
WX HA3bIBAIOT «KIYOKOOOpa3HbIE» WU «LJI00YJSAPHBIE», HAIIPUMED,
anbOyMUHBL. Bellky CyXOXWIHNH, CBSI30K UMEIOT (GOpMYy «IIydKa» U
OTHOCATCS K «HUTEBUIHBIMY» WU (GUOPHIISIPHBIM OCIIKaM.

JIroOble U3MEHEHUS B TPETUUYHOU CTPYKTYpPE BIUSIOT HA OHOJI0-
IMYECKYI0 aKTUBHOCTh O€JIKa.

YeTBepTUYHASA CTPYKTYpa XapakTepHa 1Jig OEJIKOB, COCTOS-
IIUX U3 HECKOJBKUX MOJUIECOTUIHBIX LIETEH, U TPEACTABISIET COOOM
00bEeIMHEHNE HECKOJIbKUX TPETUYHBIX CTPYKTYP, CBSI3aHHBIX MEXKIY
co00M pa3TUYHBIMU CBS3SIMU, KaK CJIAOBIMH BOJOPOJHBIMH M HMOH-
HBIMU CBSI35IMHU, TaK W TPOYHBIMU KOBAJICHTHBIMU, TUCYIb(DUIHBIMH,
CJIO’KHO?(UPHBIMU U AMUIHBIMHU.
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TpeTuyHble U YETBEPTUUHBIC CTPYKTYPHI XapaKTEpHBI 1151 Oel-
KOB C BBICOKOM OMOJIOTMYECKOW aKTUBHOCTHIO, HANIpUMEp, sl dep-
MEHTOB. [[JIs1 YCTaHOBJIEHUSI TPETUYHOM U YETBEPTUYHOU CTPYKTYPbI
OEJIKOBBIX MOJIEKYJI MCIOJIb3YETCSl PEHTTCHOCTPYKTYPHBIA aHAIU3 U
cnekrpockonuueckue metoael (UK-, YO-, SIMP-).

IlepBhlii O€II0K, CTPYKTYypa KOTOPOT0, @ KMEHHO MOCIIEI0BaATEIb-
HOCTh aMHUHOKHMCIIOT, ObLjIa paciii@poBaHa — 3TO MHCYJIMH. 3a 3Ty pa-
6oty ®. Cenrep ¢ corpynHukamu noiay4dms HobeneBckyto npemuio B
1958r. O6mas popmyna uncyauHa CossHz77Ngs07556.

Du3uueckue ceoiicmea

besku — BBICOKOMOJIEKYJISIPHBIE COEIMHEHUSI C MOJIEKYJISIPHOU
maccoii 10°-10". Bexku MOTYT OBITh B BUJI€ BOJIOKOH, TIOPOILIKOB WJIH
KPUCTAJJIIOB, PAaCTBOPUMBIX U HEpPAaCTBOPUMBIX. PacTBOphl O€NKOB
ONTUYECKU aKTUBHBI U OTKJIOHSIOT IIJIOCKOCTh MOJISIPU3aLMK BJIEBO.

Xumuueckue ceovicmea

benku mogoO6HO aMMHOKHUCIOTaM aM(OTEpHBI U 00pa3yroT COJU
KaK C KHUCJIOTaMH, TaK U C OCHOBAHHUSIMH, T.K. COAEpP)KAT CBOOOJIHBIE
aMUHO- U KapOOKCUJTLHBIE TPYIIIHI.

B xucnoit cpene Oenku SBISIOTCS KaTMOHAMH, B IIETOYHOM —
annoHamu. [Ipu onpenenennoMm pH 4KClioO aHMOHOB M KaTHOHOB O€JI-
KOBBIX MOJICKYJl CTAHOBUTCS OJWHAKOBBIM, W OHHU CTaHOBSTCSA
HEUTpaJIbHBIMU, Takoe 3HaueHrue pH Ha3bIBaeTCsS M303JIEKTPUIECKOM
TouKoii (J). DTH 3HAYCHMS OIIPEACIICHBI U Kaxxaoro oenka. Tak, s
anpOymuna J=4,8, nis rmuaguHa J=5,8.

Ocaxaenne 0eNKOB (BbICATMBAHUE) IMTPOUCXOIMT IO ICHCTBHEM
KOHIICHTPUPOBAHHBIX PACTBOPOB HEKOTOPHIX MHMHEPAIBHBIX COJICH,
Hanpumep, cyibdara ammonus. [Ipu 3ToMm O€Nku He U3MEHSIOT CBOMX
CBOMCTB M NMpHU pa30aBICHUN BHOBb NIEPEXOJISAT B PACTBOP.

JleHarypaiiys 0elkoB — HeoOpaTHMOE CBEPThIBaHHUE OEIKOB CO
3HAUNTEIBbHBIMU MU3MEHEHUSIMU CTPYKTYpbI. [IponcxomuTt mpu Harpe-
BaHHUM, NPU OOJYUYEHUH U IO ACHCTBUEM COJIEH TSKEIbIX METAJIOB,
00pa3yIoIIMX YCTOMUHBBIE KOMILIEKCHI C OCIIKOBBIMU MOJIEKYJIAMH.

Kpome Toro, Oenku 3a cyeT OOKOBBIX (DYHKIMOHAIBHBIX TPYIII
CIIOCOOHBI K peaKIMsSIM OKHCJICHHS, BOCCTaHOBJICHUS, (hOChHOPUIUPO-
BaHMS, JIC3aMUHUPOBAHUS U T.J1.
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I{BeTHBIE KaYeCTBEHHbIE PeAKINH HA OEJIOK OBIBAIOT OOIINE U
cnenuduueckue. K o01mM peakiusm OTHOCSTCS:

1) b6uypemosas peaxyus Ha TIEUTHIHYIO CBSI3b — IIOSIBJICHUC
($10JIETOBOrO OKpaIlIMBaHUsl MpU 0OpabOTKE COJISIMM MEIU B IIEJI0U-
HOM cpejie (ee JaroT Bee OeKu);

2) KCanmonpomeunoedsi peakyus — TIOSBICHUC MPU JICHCTBHH
KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI KEJITOrO OKpAIIMBAHUS, TIEpe-
XOJISIIETO TIPU JEUCTBUM aMMHaKa B OpPaH)KEBOE, yKasbIBaIolllee Ha
MPUCYTCTBUE aPOMATUUYECKUX AMUHOKHUCIIOT (€€ JIat0T HE BCE OCTKNU);

3) nuneudpunnas peakyus — TIOSBICHUE CUHETO OKpAIMBAHUS
NPU KUISTYEHUU C BOJHBIM PACTBOPOM HUHTHAPHUHA HA aMUHOTPYIIITHI
(m1st Bcex OEJIKOB) M JIJIs1 OTAEIbHBIX aMHUHOKKCIIOT (C acriaparuHOM —
OpaHKEBOE OKpAIIUBAHHUE, C TPOJMHOM U OKCUIIPOJIUHOM — HKEJITOE).

Cneunduyeckue peakuu TO3BOJSIOT YCTAaHOBUTH MPUCYT-
CTBHUE B O€JIKax ompeieseHHoN aMmuHOKucI0Thl. Hanpumep:

1) peaxyus Munnona na mupo3un IPOUCXOAMT MPH KUIISTICHUN
pacTBopa OejiKka C pacCTBOPOM HHUTpaTa PTYTH B CMECH a30THOM U a30-
TUCTOW KHCJIOT, YTO TPHUBOJUT K BBIMAJCHUIO KPACHO-KOPUYIHEBOTO
ocajKa,

2) peakyusi Ha mpunmogan TPOUCXOANT MPHU ACUCTBUN KOHIICH-
TPUPOBAHHBIX CEPHOM M YKCYCHOM KHUCIIOT Ha pacTBOp Oenka, mpu
ATOM MOSBIIAECTCS CUHE-(DUOJIETOBOE OKPAITUBAHUE;

3) peaxyus Ha cepycodeparcaujue AMUHOKUCIOMbL — TIPU KUTIsSTIe-
HUU pactBopa Oenka ¢ 30% pactBopom KOH u no6aBieHnn pacTBopa
arieTaTa CBUHIIA MOSIBIISIETCS] KOPUUHEBO-YEPHOE OKpAIlIBaHUE.

B >xuBOM opranu3me O€JIKU BBITIOJIHSIOT pa3HOO0Opa3HbIC 0HO0JI0-
rudeckue (pyHKuuu. Hekoroprele M3 HUX TMPOSIBISIOT CBOMCTBA rop-
MOHOB, PETYJHPYIOIIUX PA3JIUYHBIE TMPOIECCHl OOMEHa BEIECTB
(HarpuMep, UHCYJIMH TOICPKUBACT YPOBEHb caxapa B KPOBH); IpPY-
riue OenkoBble BemiecTBa ((hepMEHTHI) SBISIIOTCA KaTalu3aTopaMu
OMOXUMHUYECKHUX MPOIECCOB. Psiji OENKOB CIYKUT OHOJOTHYECKUM
CTPOUTENFHBIM MaTepuaioM (Hampumep, KoJIIareH COEIMHUTEIbHBIX
TKaHEW W KepaThH BOJIOC). ['eMOrio0rMH MIIEKOMUTAIOIINX OTBEYAET B
OpraHu3Me 3a IepeHoC Kuciopoja. Kpome Toro, HeKoTopble OENKH
KpOBU 00pa3yloT aHTUTENa, OOYCIOBIMBAIOIIME COMPOTUBIIIEMOCTD
opranusMa k 3abosieBaHusiM. HykiieonpoTenibl BKII0Ual0T HYKJICHHO-
BbIC KHCJIOTBI, COCTaBHBIC YaCTH KOTOPBIX (ICHBI) COJEPKAT HACIe-
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CTBEHHYI0 MH(OPMAIUIO U MEPEJAIOT €€ B MPOIIECCe JCICHUS KIIETOK.
Bupycel Takke cOCTOSIT U3 HYKJIEOIPOTEHIOB.

BaxHyto posib urparotr Oelkyd B MUTaHUM uenoBeka. CyTouHas
HOpMa ToTpedaeHust O6enka s yenoBeka cocrapisier 100-150r. Oco-
OCHHO Ba)XHO TMOCTYIUICHHE B OPraHW3M IOJHOLEHHBIX OenkoB. Co-
Jiep>kaHie OEJIKOB B MUIIEBBIX MPOAYKTaX Pa3IMYHO: B MSCE KUBOT-
HbIX coqepxkutcs 10 20% OenkoB, B peide — 10 18%, B MoJIOKEe — 110
3%, B cbipe — 10 22,5%, B mmeHnIHOM XJjebe — 10 8%, B Kpymax —
okoJio 10%. HecMoTpst Ha O60mbII0€ pa3HOOOpA3UE MPUPOTIHBIX UCTOY-
HUKOB O€JIKOB B MUPE€ HAOIIOJAETCsl 3HAUYUTEIBHBIN 1ePUITUT TUIICBO-
ro 0OeJiKa v MOJOBMHA HACEJICHHSI HAILIEW TJIaHEThI TOJIO/IAET.

Cy11ecTBYIOT pa3Hble MyTU pelIeHUs 3ToN npooiemMbl. C o1HOM
CTOPOHBI, MPUMEHSIOT TPATUIIMOHHBIE METO/IbI TTOBBIIICHUSI BBIXO/A
POJYKTOB MEPEePadOTKU CETBLCKOXO3SIMCTBEHHOTO Chipbsa. C Apyroit
CTOPOHBI, UCTOJIB3YIOT yJIyUllleHHbIe U 0oJiee 2 (PEKTUBHBIE TEXHO-
JIOTUH TIPOU3BOJICTBA MHUILEBBIX OCIKOBBIX MPOIYKTOB U MOBBIIICHUS
UX Ka4yecTBa.

Kpome Toro, B mocneaHue rojibl MOJYYUIU Pa3BUTHUE TaKHE
HaIpaBJICHUS, KAaK MCIIOJIb30BAaHUE KOPMOBBIX JIPOXIKEH, CIOCO0-
CTBYIOIIUX 3HAYUTEILHOMY YBEIMYCHUIO COJACPKAHUSA M YyIIydlle-
HHUIO KayecTBa Oeka B OmomMacce, U mepepaboTka OCIKOB pa3IndHO-
ro TMPOUCXOXKJICHUS B HMCKYCCTBEHHbI€ MUIIlEBbIE MPOAYKTHI, a
TaK)Xe TMOJy4YeHUE OETKOBBIX BEIIECTB C HUCIOJIb30BAaHUEM OHOTEX-
HOJIOTUYECKOTO CUHTE3A.

[Ipu 3TOM CTOMT 3a7aya YJyUIIEHUS] KaueCTBa U BHEIIHUX T1O-
Ka3aTesiel MCKYCCTBEHHBIX MUIIEBBIX MPOJIYKTOB (3amaxa, IBETa U
BKyca). [l 3ToM 1enu mupoKO HMCHOJIB3YIOTCS Pa3IMYHBIE MHIIE-
BbI€ OTAYIIKH, KPACUTENN U YCUIIUTEIIH BKYCa.

BaxxHO W TO, 4TO MOJHOLICHHAs! 10 AMUHOKHUCJIOTHOMY COCTaBy
OenkoBasi Muilla (MCKYCCTBEHHAs WJIM HaTypalibHas) JNOJDKHA 00s13a-
TEIBHO COJIEpKaTh HE3aMEHUMBbIE aMUHOKHUCIIOThI, KOTOPHIE HE CUHTE-
3UPYIOTCA B OPTraHU3Me, a MOCTYMAOT C PACTUTEIbHBIMU U KUBOTHBI-
MU OEJIKOBBIMH MPOAyKTamMHu. HemocTaTok wiiM OTCYTCTBHE STHUX aMH-
HOKHCJIOT MPUBOJUT K HAPYIICHUSIM B Pa3JIMYHBIX OpPraHax Ha KJIETOY-
HOM YPOBHE, MOKET BBI3BATh Pa3IMUHbIC 3a00JI€BaHUS U 1a’Ke THOEIIb
KaK JKMBOTHBIX, TaK 1 Y€JIOBEKa.
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Bonpocs! 111 CAMOKOHTPOJIS

1. Kakue opraHnyeckue BellecTBa OTHOCIT kK amuHam? [IpuBenu-

TE€ IPUMEPBL.

2. 3anuimTe cxeMy oOpa3oBaHUs aMujia KUCIOThL. Kakoi amuj

IIPUMEHSETCA B CEITCKOM XO351CTBE?

3. [IpuBeaute npumepsl aMUHOKUCIOT. Kakoe Ouosoruyeckoe

3HAYEHUE OHU UMEIOT B IIpUpo/ie?

JOT.

4. B yem 3akmouaetcst aM(pOTepHOCTh AMUHOKHUCIIOT?
5. JlonuimmTe CXeMBbI CIISYIOIINX PEeaKITUii:

a) CHy-NH, + HOH —
6) NH,~CH,~COOH + HCI —

8) NH,-CH,-COOH + NaOH —
r) NH,~CO-NH, + HOH —

6. JlaiiTe onpenenenue, 4To Takoe OSKH.

/. OnumuTe KiaccuUKaIuio OeIKoB.

8. Kakue TuIibl cBsizel cofiepkarcs B MOJIeKyax OeJIKoB?

9. IlpuBenute GopmMysbl 3AMEHUMBIX ¥ HE3aMEHUMBIX aMUHOKHC-

10. CocraBbTe cxemy 00pa3oBaHUs JUTIENITHAA AJTAHWITIUIMHA,

BBIICIIUTC IICIITUAHYIO CBA3b.

11. Kakuie 65Tk OTHOCSITCS K TIPOCTBIM U CII0KHBIM?

12. Kakue Oenku sSBISIOTCS TOJTHOIICHHBIMU?

13. Onummre cTpoeHue OenKoB.

14. TlepeunciuTe LBETHBIE KAYECTBEHHBIEC PEAKIIUU Ha OCJIKH.

15. Kakue Ouonoruueckue (PyHKIMU BBIMOIHAIOT OCIKH B KUBBIX

opraHusmax?

162



I'ETEPOIHUK/INYECKHE COEAUHEHUSA

I'eTepounkianyeckue COeJUHEHHUS — ITO OPraHUYECKHE Be-
IIECTBA, COJEp Kallle LHKIbl, 0OOpa30BaHHBIE HE TOJbKO aTOMaMH
yriaepoja, HoO U IPYyTUMH aTOMaMH (TeTepoaTOMaMH).

Knaccuguxkayusn

FeTepOHI/IKHBI pas3iindaroT 110 BCIMYHUHC HHUKIIAa U II0 I'CTCPO-
aToMy. HaunbOoiiee BakHOE 3HAUYCHUE HMMEIOT IMUKJIBI, COACPKAIINC
4ATOMBI a30Ta, KUCJIoOpOoJda U CCPLI.

IIaTnuaenHbIe IeTCPOIMNKIIbI

H
bypan THOo(eH UAPPOJI

dypaH — OeclBETHas KUJIKOCTh, HE pacTBopumasi B Boje. B
OpUPOJIE pPacIpOCTpaHEHbl Mpou3BOJHbIC (¢ypaHa (PpypaHO3HBIE
dbopmbl caxapoB). DypaH NMPOSABISET APOMATUYECKUE CBOMCTBA, T.K.
COJIEP>KUT B KOJIBIIE CEKCTET P-3JIEKTPOHOB.

[Ipu rugpupoBanuu GypaH gaet TeTparuapodypan, KOTOPHII
IPUMEHSIOT B KQUECTBE PACTBOPUTEIIS.

‘ ‘ -0
—C<
9] H

TeTparuapodypaH dypdypon

N3 npou3BoHbIX (pypaHa HaAUOOJBIINN MHTEPEC MPEACTABISET
bypdypon — anpaerua ¢pypaHa, KOTOPBIN MOJy4Yar0T KUCIOTHBIM TH/I-
POJIM30M TIPOAYKTOB, COJEPKAIMX IOJHUCAXapUAbI-TIENITO3aHbl, T.€.
OTXOJIOB JPEBECUHBI, OTPYOECH, COJIOMBI, IIETYXU CeMsH U T.I. Dyp-
(Gypos MPUMEHSIIOT KaK pacCTBOPUTEIND U JUIsl MOJTY4YEHHUS MJIaCTMACC.
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Tuoden — OecrBeTHas KUIKOCTH, MO 3alaxy HAIIOMHHAIOIIAS
oen3on. Ero nmpousBoaHbie copepKaTcs B KAMEHHOYTOJIBHON CMOJIE.
[IpumensieTcss mIsi TOJAYyYEeHUS TECTUIMIOB M JIEKAPCTBEHHBIX
CpPEIICTB.

[1¥ppoJ1 BXOAUT B COCTAB reMOrIO0MHA KPOBH U XJIOpOuiIa —
3€JIEHOT0 MUTMEHTA, COJIEPKAIIETOCS B JINCThSIX PACTCHUIA.

['eM KpoBHU U XJIOPOPHUIUT OTHOCATCS K MPUPOIHBIM KPaCSAIIAM
BEIIECTBaM, B OCHOBE KOTOPBIX JISKHUT AP0 nopdurHa, COCTOSIIEE U3
YEeThIPEX MUPOJBHBIX KOJIEI], COSIMHCHHBIX METUHOBBIMH T'PYTITIaMHU.

I'eMor;100MH — cl0XKHOE OEJIKOBOE BEIIECTBO T'PYMIBI XPOMO-
OPOTEUJI0B, COCTOSIIEE M3 PACTBOPUMOrO B BOJE NPOCTOro Oelka
«rJI00MHAY U KPaCSIIETo BEIIECTBA «reMay. [ eM KpoBU COEP>KUT UOH
xkenesa (Fe”"), ces3anHbIiT ¢ mopduHOM B Bie KoMIuiekca (puc. 14).

CH,

CH CHs
ché/ CH\{%CHCHZ
— .
N\ / \

HOOCCH,CH, CH,CH,COOH

Puc. 14. I'em kposu

B opranuszme reMoriioOMH, COSIUHSSICh C KHCJIOPOJOM, TIpe-
BpalllaeTCcsi B OKCUT€MOTJIOOMH, KOTOPBIN, OT/IaBasi KUCIOPO/I, BHOBb
nepexoauT B remMorsioonH. Ha 3Tom ocHOBaH mepeHoc KucIopoaa B
KPOBH KMBOT'O OpraHu3Ma.
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B xjiopodmuiiiie noppuH CBSI3aH C MarHUEM U COJICPKUT CIIOXK-
HOA(MPHYIO IPYIIIUPOBKY CIMPTOB (PUTOIA U MeTaHoJa (puc. 15).

T2
CH CHs
CH
H3C / / // CHz_CHg
N N
7ZZ2N4
HC Mg CH
Ny F
H3C \
H / CH3
T H—C-
_ - 0
H39C200C—CH, 'c ooch,

Puc. 15. Xnopogunn

HenpeaenbHble MATHYWICHHBIE TeTeponukiIbl pu 450°C B mpu-
CYTCTBUHU KaTaJau3aropa IoJj ACHCTBHEM NapoB BOJbI, AMMHUAKa, Ce-
pPOBOJOpPOJIa MOTYT IpeBpamarbcsa apyr B apyra mo cxeme HO.K.

IOpbeBa:
+‘|y H WS
A'Hg + NI—L\

+ H,S
—_—= 5
+ H,0O
O

S
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NHx0/1 1 ero npou3BOAHbIE

N
H
WHI0JI
B Monekysne uHa0J1a TUPPOJILHOE KOJIBIIO CBSI3aHO C OEH30JIOM.
NHR01 — KpUCTAJINIMYECKOE BEIIECTBO, BXOJAUT B COCTAaB AYIIMCTBIX
BEIIIECTB KacMHUHA U 0eJIoN akaluu, MPUMEHSETCS B maphroOMEpHH.
OIHUMH U3 BaXXKHBIX MPOM3BOJIHBIX MUHAOJIA SIBJISIIOTCS TPUOTO-

(daH (He3aMeHMMas aMHHOKHCJIOTA) U CTUMYJIATOP POCTa PacTCHUH
reTEePOAYKCUH (MHIOJIMIYKCYCHAsl KUCIIOTA).

CH,—-CH-COOH CH,—~COOH
e, -
N N
H H

TpunTodaH reTepOayKCUH

HlecTuujieHHbIEC a30TCOAEPKAIIME TeTEPOLMKIIbI

[MupuanH — 0HO U3 HaMOOJIee BAXKHBIX IMICCTUUICHHBIX a30T-
COoAEepKallUX TEeTEPOLUKINYECKUX coeauHeHun. Ilupuaun couep-
KUTCA B IIPOAYKTAX CYXOW MEPErOHKU KUBOTHBIX KOocTel. [Iupuann
— JKUIKOCTb C HEIPHUITHBIM 3aI1aXOM, XOPOIIO PAaCTBOPUMAS B BOJIE U
OPTraHMYE€CKUX PACTBOPUTEIISIX, [0 CTPOCHUIO AHAJIIOTUYEH OEH30I1Y,
B XUMHUYECKHUX PEAKLUAX MPOSBIISICT apOMATUUECKUN XapaKTep.

VY aroma a3zora COXpaHseTCs HENOEJEHHAs Iapa 3JIEKTPOHOB,
II03TOMY MUPUINUH SBISICTCA OCHOBAHUEM M TAKXKE KaK aMHUHBI JA€T
COJIM C KUCIIOTaMMU:

\ \
_ + HCl > + Cl
N \
H
IMUPUINH COJIb ITMPpUAHNHA
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[Tono6HO GeH30y, MUPUANH YCTOMUMB K IEMCTBUIO OKUCIIUTE-
Jiel, HO y4YacTBYeT B pEaklMsIX TaJOT€HUPOBAHUSA, HUTPOBAHUS,
cynbupoBanus. Bece 3Tu peakinuu uayT TpyaHee, yeM y OeH30Ia,
IPUYEM 3aMECTHTENIM BCTYMAIOT B SAPO MUPUANHA B B-TIOJIOKEHUE:

\ \ Br
‘ + Br, > + HBr
~ =
N N
NUPUIIH B-OpomMnupuuH

[TupuarH NpUMEHSETCS B KQUECTBE paCTBOPHUTES, /ISl CHHTE3a
JIEKApCTBEHHBIX BEIECTB, KPACUTENEH, JJIs1 ICHATYpallu CIIUPTA.

[IpousBogHbIe THPUAWHA SBISIOTCS (DU3HUOJIOTHYECCKHA aKTHB-
HbIMH BelecTBaMu. Hampumep:

0
X COOH N o
| “NH
2
~
N NZ
HUKOTHUHOBAaA KHUCJIOTa HHUKOTHHAMU

HukoTrHOBas KUCIIOTA U €€ aMU]l SIBJISIFOTCA BUTAMUHAMU aH-
TUIEIJIarpuyeckoro Aercteus (Butamud PP), mpegynpexaaror mnen-
narpy (3aboJieBaHUE IMUTOBUIHOM KeJie3bl 1 HEPBHOU CUCTEMBI).

Kpome Toro, mupuinHOBOE KOJIBIIO BXOJUT B COCTAB AJIKAIIOUIOB.

AJKaJIOUIbI

AJIKAJIOUJBI — a30TCOJEPKAIINe TETEPOIMKINISCKAE COCIH-
HEHHMsI, Yallle PACTUTEIHHOTO IMPOUCXOXKACHUS, O0JaJaroIIue sSPKO
BBIPOKCHHBIM (DU3UOJIOTHICCKUM JCHCTBHEM HA OPTraHU3M >KHBOT-
HOTO M 4YeJIoBeKa. B 0onbIuX 03ax alKalOWAbl — SIbI, B MaJIbIX —
JIeKapCTBEHHBIC BEIIIECTRA.

Knaccudukaius ankaionaos:

1. Ilo cocmagy — 6ECKUCIOPOAHBIE U KUCIOPOICOIepKaIIIue.

2. Ilo epynne pacmenuii — aTKaJIOUABI OTIHS, TACICHOBBIX U T.JI.

3. Ilo cmpoenuro monexyir — ¢ KOHJICHCHPOBAHHBIMH T'€TEPO-
IIUKJIAMH 1 HEKOHJICHCUPOBAHHBIMH (IIPOU3BOJHBIC MHIOJIA, ITypHUHA
U T.1T.).
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Haubomnee O6orarsl ajgkajioujamMu ABYAOJbHBIE pacTeHUs (Mak,
Tabak, JIOMWH, Maxopka, OeieHa). BaxHbIMU anKanouIaMu SBJISIFOT-
Csl HUKOTHH, aHa0a3uH, MOp(QHH.

N \N: N N

S S

HUKOTUH aHaOa3uH

HukoTH — oCHOBHOM ajkanona Tabaka U MaxOpKH. ITO K-
KOCTh, SIJIOBUTas, BO30Y’KJarolas HEPBHYIO CHUCTEMY, CyKarolas
COCY/Ibl, MPUMEHSETCS B MEAUIIMHE, 4 TAKKE B KAYECTBE MHCEKTUIIU-
na 111 00pbObI C BPEIHBIMU HACEKOMBIMH.

AHa0a3uH — aJKaJIOWJ a3MaTCKOI'0 €KOBHHUKA, TOKCUYCH, IIPH-
MEHSIETCSI B MEJIUIIMHE U BETCPUHAPHUH JIJISI JICUCHUS JIMINAs, a TaKxKe
B KaUeCTBE MHCEKTHUIIN/IA.

MopduH — OCHOBHOM ajKaJIOWJl OMHs, KOTOPBIA MOJYy4YaloT U3
HE3peJIbIX CeMsSH Maka, sBisercs H(OGEKTUBHBIM aHECTECTUKOM
(06€300UBaOIIINM CPEACTBOM), HO BBI3BIBACT HAPKOMAHHMIO.

Xnopruipar IUAIMTATHOTO MPOU3BOJHOTO MOpP(PHUHA HOCHUT
Ha3BaHUE «TE€POUH» U SBJSIETCS CUIHHOJCUCTBYIOIIMM HAPKOTUKOM —
TaJTFOIIMHOT€HOM.

IIupuMHUIMH U €ro NPON3BOAHbIE

NH,
6\3 N HaC ‘ NH ‘ NH ‘ SN
2

6 1.2 /K /K N/K
N H O N oo H °

TUPUMUIAH TUMHH ypamui UTO3UH
5-metmn-2,4-nuokco-  2,4-au0Kco-  4-aMUHO-2-0KCO-

NUPUMUIAH MUPUMUIAH MUPUMUIAH

I[IMpUMHUANH CONEPKUT JIBa aTOMa a30Ta B KOJIbIE, MPOSIBIIACT
CBOWCTBA, aHAJOTUYHbIE MUPUINHY, T.€. UMEET apOMATUYECKUN Xa-
pakTep.
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[IupuMHUIH BXOAUT B COCTaB a30TUCTHIX OCHOBAHUW HYKJICH-
HOBBIX KHCJIOT, BUTaMUHA B1, MTHCEKTULIMIOB U JIEKAPCTBEHHBIX IIPE-
napaTtoB (0apOuTypaToB).

IInpuMHUANHOBBIE OCHOBAHUSI SBIISIOTCS OKCH- (MJIM OKCO-) H
AMUHOIPOU3BOIHBIMU MUPUMHUANHA. DTH COSAMHEHUS 00Iaat0T Ke-
TO-€HOJILHOU TayTomepuen. Hanmpumep:

H
XN NH
_
| |
N N
OH H O
ypauui (eHoJibHas popma) ypauui (ketoHHast hopma)
2,4- THOKCUTTMPUMHUTUH 2,4-THOKCOTTUPUMUTTH

Bce Tpu coeamHeHus BBICOIUIABKHE, C TEMIIEPATYpOU ILIABJIE-
aus Beime 300°C, pacTBOpUMBIE B BOJE, COAEPKAT IIPOYHBIE BOO-
POJHBIC CBSI3M, WTPAIOT BAXKHYIO (PU3MOJIOTHYECKYIO POJIb B Opra-
HH3ME >KUBOTHBIX U 4YeJIOBEKa, B KETOHHOM (popMe BXOISAT B COCTAB
HykiernHoBbIX kucioT (JIHK u PHK).

IIlypuH u ero npousBoJgHbIE

NH,
7'|\' N/‘ij HN/ﬁj\—N
R'Q K|\| NJ HZNJ%N II}J

H
aJlcHUH ryaHUH

6-amMUHOTTYpUH 2-aMUHO-6-0KCOMypUH

[lypuH — apoMaTH4YeCKui TETEPOIMKI, OOpa30BaHHBIA CKOH-
JICHCUPOBAHHBIMU SIAPAMU MUPUMHAMHA U UMHAa307a. [Typun — oc-
HOBAHUE CPEJIHEN CUIIBbI, XOPOIIO pacTBOpUMOE B Boje. B mpupone
pacnpoCTpaHEeHbl MPOU3BOIHBIE TypUHA (KOPEHH, KCAHTUH, TE€OOPO-
MuH). Haubomnpiiee 3HaueHre UMEIOT OKCH- M aMHUHOIPOW3BOHBIC
NypyHa, Ha3bIBAEMbIC MYPHUHOBbBIMU OCHOBAHUSIMH.

AJICHVH ¥ I'YaHUH — O€CIBETHbIE KPUCTAILUINUECKHE BEIIECTBA,
BBICOKOIUIABKHE, TUIOXO PAacTBOPHMMBIC B BOJI€, HO XOPOIIO PacTBO-
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pUMBIE B IIEJIOYaX; MTUPOKO PACIIPOCTPAHEHBI B IPUPOJIC, T.K. SIBJIS-
IOTCSI COCTaBHOM YacThlO0 HYKJIEMHOBBIX KHUCIOT. ['yaHUH, KpoMe TO-
ro, BXOJIUT B COCTaB SKCKPEMEHTOB IITHII, @ TAKXKE COJSPKUTCS BO
MHOTHX pacTeHUSIX. AJICHUH BXOJUT B COCTaB KOEPMEHTOB.
MoueBas kuciora (2,6,8-TpHOKCHITYpHH) — KPHCTAUTMICCKOE
BEIIECTBO, pasjiaraeTcsi MpH HarpeBaHUU, 00JIaJacT CIaObIMU KHC-
JOTHBIMH CBOMCTBAaMH, C OCHOBAHHUSMHM JA€T COJIM, IJIOXO PaCTBO-
pUMBIE B BOJIE, CYIIECTBYET B BUJIE JBYX TAYTOMEPHBIX (POPM:

H

NZ~ NH HN NH
NS
HO N N~ “OH @) N NG
H H H
MOYEBas KHCJIOTA
eHOJIbHas (popma KeTOHHas opma

MoueBas KuciI0Ta — MPOAYKT OOMEHA IMypPUHOB B KUBBIX Opra-
HU3Max W BBIBOJIUTCS U3 OpraHuM3Ma ¢ MO4YOoM. MoueBasi KHCIIOTa MO-
YKET HAKAIIMBAThCS B OPraHU3ME B BHJIE COJICH, BBI3bIBASL TSDKENBIC
MOCJIEJICTBUS, TPUMEHSETCS B TEXHUKE ISl MOTy4YEHUs KoerHa.

HyxkJjienHOBBIE KHCJIOTHI

HykJjienHoBbIe KMCJIOTHI — 3TO CIIOXKHBIE BHICOKOMOJICKYIISP-
HbIE COCIUHEHUS, COJACpKAIIUecs B siApaxX *KUBBIX KJICTOK, TJI€ OHU
CBSI3aHbI C OEJIKaMU B HYKJICOMIPOTEUIBI (CIOKHBIE OCIIKN).

B ocHOBe MoOJeKyn HYKJIEHHOBBIX KHUCJIOT JIe)KaT JUTMHHBIC I1e-
nu neHTo3 (f-D-puboszer u f-D-2-0ezoxcupubosvt) B hypaHO3HOM
dbopMe, COETMHEHHBIX C TOMONIBI0 A(DUPHBIX CBS3EH C MOJIEKYJIaMu
dhochopHOIt KUCTIOTHI.

CH,OH OH CH,OH OH
O
H H
H H
OH OH OH H
S-D-pubodypanosa S-D-ne3okcupudbodypanosa
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Kpome TOoro, B coOCTaB HYKJIEHMHOBBIX KHCJIOT BXOJAT T'E€TEPO-
UKJIbl: TYPUHOBBIE OCHOBAHUS (aJICHUH U TyaHWH) U NMHUPUMUIUHO-
BbIE OCHOBaHMs (ypalus, TAMHUH, [IUTO3UH), COCJUHEHHBIE C MOJIE-
KyJIaMU TIEHTO3.

TakoBa nepBrYHasA CTPYKTYpPa HYKJICHHOBBIX KUCJIIOT:

0
0-P-0 O-...
OH

Cxema rmapoJin3a HYKJICUMHOBBIX KHCJIOT:

7 OeJIoK

W
..=0 0-P-0
OH

0

HYKJICOIIPOTEU 1Bl
HYKJIEHHOBBIE KUCIIOTHl —>
dochopHas
— HYKJICOTI/II[I)I\ Kucjora IIEHTO3bI
HYKJICO3H bl

~ IyPUHBI U TUPUMUIAHBI

Takum 00pa3zom, HYKJIEO3UABI — 3TO COEOUHEHHS a30THCTBIX
OCHOBAHUM M MEHTO3, & HYKJIEOTUJIBI COCTOSIT U3 a30TUCThIX OCHOBA-
HUM, IEHTO3 U (POCPOPHON KUCIIOTHI.

HyxnenHoBbIe KUCIIOTHI AEJIATCS Ha ABa OOJIBIINX KJlacca:

1. Ne3oxkcupudonykiaennoBsie kucjaorbl (JIHK) mpu nomnom
THUIPOJIU3E JAIOT 1e30KCUpH003y, (hochOpHYIO KUCIOTY U a30TUCThIS
reTepPONUKINICCKUE OCHOBAHWYS (JICHIH, TYaHWH, IIATO3HWH, THMHH).

2. PubonykienHoBblie kuciaoTbl (PHK) rugponusyrorest ¢ 06pazo-
BaHuEM prO03bl, GOCPOPHON KUCIOTHI U A30TUCTHIX TETEPOLIMKINYC-
CKMX OCHOBaHW (aJcHNHA, TyaHUHA, IMTO3MHA, ypaluia).

CnenoBarenbHo, JJIHK otnuuarorcs or PHK tem, 4to B coctaB
UX MOJIEKYJl BXOJMT JIpyras MeHTo3a (1e30Kcuprbo3a BMECTO pubo-
3bl) ¥ IPYro€ MUPUMHUANHOBOE OCHOBaHUE (TUMUH BMECTO ypauuia).
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HyxkJieo3uabl

Hyxyeo3uabl — 3TO OpOIyKThl HETIOJHOTO TUIPOJIN3a HYKIICH-
HOBBIX KHCJIOT, B KOTOPBIX pru003a WU JI€30KCUPH0O03a COCIUHEHBI
32 CYET IJIMKO3UHOIO0 TUAPOKCUJIA C MEPBBIM aTOMOM a30Ta MHUPH-
MUJIMHOBOTO KOJIbIIA U C TPETUM aTOMOM a30Ta IMYPUHOBOTO KOJIBIIA.
A30TUCTbIC OCHOBaHMS B HYKJICO3U/IaX Yallle HAXOJATCS B KETOHHOM
dbopme, a pubo3a u ne3o0kcupudo3a — B B-D-dypanosnoit popme.

N3 PHK BblIENEHO YETHIPE HYKICO3U/A: UTUIWH, aICHO3UH,
ryaHo3uH, ypuauH. Hanpumep:

NH NH,
1 .., ()
L By
CHzOHO N N CHZOHO N

OH OH

pub0aIeHO3UH PUOOLIMTHIUH

Ananornyno u3 JJHK BwiaenstoTcs 1€30KCUPUOOHYKIICO3H/IbI,
coJep Kalllie OCTAaTOK 2-1€30KCUPUO03bl, aIcHUH, TYaHWUH, [IUTO3MH,
HO BMECTO ypanuia TumuH. Hanpumep:

OH H

N€30KCUPUOOTUMUIUH J€30KCUPHOOTYaHO3HH
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Hyxkiaeoruabl

['maponu3 HYKJIEUHOBBIX KHCJIOT B 00jiee MATKHX YCIOBHSX
IPUBOAUT K 00pa30BaHUIO HYKJICOTH/IOB.

Hyxk1eoTHabl — 3TO COeMHEHMS], 0Opa30BaHHBIC HYKJICO3UAAMHU
U MoJieKyJiaMu (hochOpHOM KUCIIOTHI 3a CUET A(UPHBIX CBSI3EH MO Tpe-
ThEMY WJIH IIITOMY aTOMY yTJIepoja B MOJIeKyJie meHTo3. Hanpumep:

NH,
0 N ‘ AN
HO I||)| O l|\| N)
OH 5-aeHO3UHMOHO-

dbochar AMD
(ameHuIIOBast KUCIIOTA)

OH OH

Anenosunaudocdhar (ALAD) u anenosuntpudochar (ATD)
coaepkat 2 u 3 octatka (pochopHOI KUCIOTHI COOTBETCTBEHHO, CBSI-
3aHHBIX 3(PUPHON CBA3BIO C yriaepoaoM MeHTo3bl. AJID u ATO sB-
JSIOTCA AKKyMYJATOPaMH SHEPTrUM W TMOCTABISIOT €€ N1 OOMEHa
BEIIECTB B KUBOU KieTKe. AT® — ri1aBHbIM JOHOP SHEPTUM MPOIIEC-
COB OMOCHHTE3a B )KUBOTHBIX U PACTUTEJIBHBIX OpraHU3Max.

JITHK u ux ouonozuueckasn ponw

[Ton mepBUYHON CTPYKTYPOH HYKJICHHOBBIX KHUCJIOT IOJpa-
3yYMEBAIOT IIOCJIEIOBATEIBHOCTD PACIIONIOKEHUS HYKICOTUIOB B I10-
nunykneotuanon uenu JJHK. Ilepsuunas crpykrypa monexyn JJHK
PEACTaBIISIET COOOM IMHEHHYIO TIETIb.

HyxkneoTuasl CBA3BIBAIOTCS MEXAY CO00M mpu momoiu ¢oc-
boandpupHBIX CBA3EH, KOTOpble 00pa3ytoTca Mexay OH-rpynmoii B
MOJIOXKEHUHU 5 1e30KCUupru003bl 0gHOr0 HykKJeoTuaa u OH-rpymnmoit B

MOJIOKEHUU 3 MEHTO3bI Apyroro. MonekynspHas macca uenen JJHK
cocrasisget oT 200000 1o 20000000 ex. (puc. 16).
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aJleHUH

IHUTO3UH

NH,

ryaHWH

Puc. 16. Cmpyxmypuas eounuya monexynwvt JITHK
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Bropuunas crpykrypa JHK — 310 a-cniupans, cocrosias u3
JBYX MOJIMHYKJICOTHIHBIX LIENEHN, 3aKPYUEHHBIX OJIHA BOKPYT APYron
U BOKpyr oOmiel ocu (puc.17). DTu uenu cBsA3aHbl BOAOPOIHBIMH
cBsI3siMU. BoziopoaHbie CBA3UM 00pa3yrOTCS MEXAY a30THUCTHIMU OC-
HOBAaHUSIMH: AJICHUH — TUMHUH W TyaHWH — LUTO3uH. Llemu moryt
PaCcKpy4YMBaThCS M PacnajaThbCs Ha JIBE ICIH.

Puc. I'l. Cxemamuueckoe uzobpasicernue osovnou cnupanu /[THK

JIHK HaxomsaTcs B XpoMOcOMax KJIETOYHOTO Si/Ipa M COJepkKar
BCIO MH(pOpPMAIMU O HACIEICTBEHHOCTH, KOTOpas 3aKjIl0ueHa B Te-
Hax. ['enbl — 310 yuactku JIHK ¢ onpeneneHHol nocienoBaTebHO-
CTBIO A30THCTBIX OCHOBaHMW. KaXIpli OpraHu3M HMMEET XapakTep-
Hy!0 11 Hero cTpykrypy JAHK, koTopas coxpansercs npu AeIeHUU
KJIETOK.
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PHK u ux ouonozuueckasn poyo

Monekyna PHK nMeeT nepBUUHYIO CTPYKTYpyY, T.€. IOCTPOECHA
B BUJIC OJIHOW HUTH.

Mecro cunreza PHK B kitetke — sinpo, orkyna PHK murpupy-
10T B [IUTOILJIa3MY.

B knerke cymecrByer tpu Buga PHK:

1. Nudopmanmonnsie PHK (u-PHK) HecyT undopmariiuio, kakoi
UMEHHO OeJIOK JIOJKeH CUHTE3UPOBATHCS B ONPEICICHHON KIIETKE.

2. Tpaucnioptasie PHK (1-PHK) ocymiecTBiisitoT nepeHoc B pudo-
COMBbI KOHKPETHOM aMHUHOKHCJIOTHI, HEOOXOAUMOM ISl CHHTE3a OeJKa
(ux 20 1o YKCcITy aMUHOKHCIIOT, COJIePIKaIUXCs B OeKax).

3. Pubocomanbubsie PHK (p-PHK) ocymiectisitor B pudbocomax
oOpa3oBaHME MENTHIHBIX CBSA3CH, T.€. CHHTE3 OeiKa.

Takum o6pazom, PHK oTBeuaroT B )KUBOM OpraHuU3ME 3a CHH-
Te3 Oenka. B pazBuBaromieiicss KIeTke MPOUCXOIUT MPOLECC KCUUTHI-
BaHus» uHbopmanuu ¢ mosekynsl JJHK ¢ mocneayronum Boctpouns-
BEJCHUEM.

Bonpoch! 111 CaMOKOHTPOJIS

1. Kaknie opraHMuecKre COEIUHEHUS! HA3bIBAIOTCS TETEPOIUKIIHU-
yeckumu? [IprBenure mpumepsi.

2. OnummTe K1acCu(pUKaIUIo TeTEPOITUKIIOB.

3. [IpuBenute HopMyIbl MSITUWICHHBIX TETEPOIUKIIOB.

4, Kakoll NATUYWIEHHBIM LMK BXOOWUT B COCTaB I'e€MOIVIOOMHA
KpOBH U XJiopodusuia?

5. 3anummre QopMyJibl MPOU3BOAHBIX HHoMA. Kakoe W3 HUX
MIPUMEHSETCA B CEITLCKOM XO0351CTBE?

6. [TpuBenuTe MPUMEPHI ATKATIOUIOB.

7. OnuimTe coCTaB HYKJIEMHOBBIX KHCIOT.

8. 3anuimTe cxeMy ruapoin3a HyKJIEHHOBBIX KUCIIOT.

9. UeM oTIMYArOTCS HYKJICOTHIBI OT HYKJI€O3UI0B?

10. Onummure 6nonoruveckyto poib JJHK u PHK.
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TECTHBI

1. JIns o TeHa HE XapaKTEePHBI PEaKIHHU:
OTBeTHI:

a) IPUCOCIUHCHUS;

0) OKHCJICHNS,

B) 3aMEIICHHUS;

I') MOJMMEPU3ALINH.

2. DTaHon o0paszyeT alKOoroJIsIThHI C:
OTBETHI:

a) Na;

6) NaOH,;

B) Cao;

l") CU(OH)2

3. B peakiuio “cepedpsiHOTO 3epKasia’ BCTYIACT:
OTBETHI:

a) YKCyCHasi KUCJIOTa;

0) MeTaHab;

B) OyTanon-1;

I') IPOITAHOH.

4. SIBneHue onTUYECKON N30MEPUU 00YCIIOBICHO HATUYUEM:
OTBeTHI:

a) IBOMHOM CBSI3H;

0) apOMaTUYECKOTO KOJIbIIA;

B) aCUMMETPUUYECKOT0 aToMa yTriiepoa;

) QyHKIIMOHATILHOU TPYIIHI.

5. MoHocaxapuabl — 3TO:

OTBeTHI:

a) MHOTOQTOMHBIE aJIbJICTUI0- UJIN KETOCITUPTHI;

0) cioHBIE 3(PUPHI TIUIIEPHHA U BBICIIMX KapOOHOBBIX KUCJIOT;

B) COJIM IIEJIOYHBIX METAJJIOB BBICIITUX KapOOHOBBIX KHCIIOT;

r) npupogueie BMC, cocrodiine U3 OCTaTKOB 0-aMUHOKHCIIOT,
CBSI3aHHBIX TENTHIHOMN CBS3BIO.

6. CnaObIM OCHOBAHUEM SIBJISIETCH.
OTBETHI:
a) OEH30T;
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0) METUJIaMUH,;
B) IIPONAHOJ;
I') TaHab.

7. IIATUYIICHHBIN TE€TEPOLIMKI C KUCIOPOIOM — ATO:
OTtBeThI:

a) IUPPOJI;

0) dypan;

B) THO(EH;

') TUPUMUJIUH.

8. AToM yriepoja B MOJIEKYJIE alleTUIEHA HAXOIUTCS B COCTOSIHUM:
OTtBeTHI:

a) Sp3 - THOpHUIN3aINH;

0) sz - THOpHUIN3AIINH;

B) SP - TMOpUAN3AIUY;

') HE THOpUIU3UPYETCS.

9. bonee BhIpa)keHHBIMU KHCJIIOTHBIMUA CBOMCTBAMHU 00JIa/1aeT:
OTtBeThI:

a) ATaAHOJI;

0) STUJICHTINKOJIb;

B) (heHOII;

') TPUHATPOTOJIYOIL.

10. ITpu okucieHuu anpaeruaa oopazyercs:
OTBeTHI:

a) IEPBUYHBIA CIIUPT;

0) BTOpUYHBIN CIIUPT;

B) CJI0KHBIN 3(up;

r) KapOOHOBAsI KUCTIOTA.

11. HeBoccTaHaBIMBAOIIAM AUCAXAPUIAOM SBISCTCH:
OTBeTHI:

a) MaJIbTO3a;

0) nemiobmno3sa;

B) caxapo3a;

T') JJaKTO3a.

12. K HE3aMEHUMBIM aMHHOKHCIOTAM OTHOCHUTCS
OTBETHI:
a) TJIMIINH;
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0) ajlaHuH;
B) TpUNTO(aH;
') CEpUH.

13. B cocTaB HUKOTHHA BXOJIST:
OTBeTHI:

a) MUPUIUH U IUPPOJT;

0) rUIPUPOBAHHBIN TUPPOI U MUPUJIVH;
B) TUAPUPOBAHHBIA MUPUINH U TUPPOT;
I') TOJIbKO MMUPPOII.

14. ben3oxn oOpa3yeT OpoMOEH30J1 ITPU B3aUMOICUCTBUH C:
OTBeTHI:

a) OpOMHOI BOJIOM;

0) HBr;

B) PBr3;

r) Br, B mpucyrcrBum AlBrs.

15. B peakiuio sTepudukaiuy BCTynaer:
OTBeTHI:

a) MpoIaHaib U CHHWIbHAS KUCIIOTA,;

0) OeH3011 1 OpoM;

B) 3TAHOJ U YKCYCHAasi KUCJIOTa,

r) OyTaHOH U TUJIPOKCUJIAMUH.

16. C HaTpueM He pearupyer:
OtBeTsr:

a) MPONaHOBasl KUCJIOTA;

0) mponaHaib;

B) (peHou;

I') IPONaHOJI-2.

17. AcuMMETpUYECKUI aTOM YTJIEPOJIa COACPIKUT:
OTBeTHI:

a) IpOIMaHOBast KUCIIOTa,;

0) 2-aMHMHOOYTaHOBAsI KUCJIOTA,;

B) 2-TUAPOKCHUIIPOTIAHOBAS KUCIIOTA;

I') IPOTIEH-2-0Basl KUCIIOTA.

18. N3 ocTaTkoB 3,D-ritokonupaHo3bl COCTOUT:
OTBeTHI:
a) Kpaxmars;
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0) HeJUTI0JI03a;
B) TJIMKOTE€H;
') UHYJIMH.

19. HeliTpanbHOW aMUHOKUCIOTOU SIBJISIETCS:
OTBeTHI:

a) aJlaHuH;

0) MU3UH;

B) TUCTU/IVH;

') acaparuHoBasi KUCJIOTA.

20. K ankamougamM OTHOCHUTCS.
OTBETHI:

a) HUKOTHH;

0) ¢eHou;

B) NEHULIUJINH;

) opMasuH.

21. IIpomnaH HE B3aUMOJICHUCTBYET C:
OTBeTHI:

a) Cl, (Ha cBery);

0) HNOg;

B) Br;

r) CH;COOH.

22. Anbaerun o0pa3yeTcsi Ipu OKUCIICHUU:
OtBeTsr:

a) METaHOJIa,;

0) nmpornaxoja-2;

B) IIEHTaHOJIa-3;

r) 2-MeTUI0yTaHoma-2.

23. JIns aapaeruaoB XapaKTePHbI peaKIIim:

OTBeTHI:

a) IPUCOCANHCHUS,

0) 3aMelIeHUS;

B) OKHUCJICHUS;

I') NOJIUMEPU3ALINY;

1) TOJIMKOH/ICHCAIUY;

€) XapaKTepHbI BCE MEPEUUCIECHHBIC TUIThl XUMUYECKUX PEAKIIHM.
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24. BHyTpeHHUU aHTUApUI 00pas3yerT:
OTBeTHI:

a) OcH30lHAas KUCIIOTA;

0) MpONMOHOBAsI KUCJIOTA,

B) (hyMapoBas KUCJIOTA;

') MaJICMHOBAs KUCJIOTA.

25. B peaknuto “cepeOpsiHOro 3epkajia’ He BCTYyIIaeT:
OTBeTHI:

a) TJIF0K03a;

0) ppykTo3a;

B) pn003a;

I') TAIAKTO3a.

26. PacTBOp IIyTaMMHOBOW KHCIIOTHI uMeeT pH:
OtBeTsL:

a)3: 6)7; B)8: 1) 10.

27. TpunrodaH sSBISETCS TPOU3BOIHBIM:
OTBeTHI:

a) pypana;

0) nuppoa;

B) MUPUIMHA;

') HHJ10JIA.

28. B wmonekyne OyrtaaueHa-1,3 aTombl yriepoja HaxXoIsATCAd B
COCTOSIHUH:

OTBETHI:

a) Sp3 - TUOpUIN3AIINH;

0) sz - TMOpUAN3alNH;

B) SP - THOpUIU3AITNY;

') HE THOPUIU3UPYIOTCSL.

29. Ilpu okucnenun obpazyer GpranaeByro KUCIOTY:
OTBETHI:

a) OPTO-KCUJIOJ;

0) MeTa-KCHUJIOJ;

B) MMapa-KCUJIOJI;

I') TUJIPOXUHOH.

30. IIpu B3aumoneiicteun anpaerugoB ¢ HCN obpasyrorcs:
OTBeTHI:
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a) OKCUHUTPUJIBI;

0) OKCUHUTPOCOETUHEHUSI;
B) OKCHAMHU/IbI;

I') OKCHAMUHBI.

31. C aMmMuayHbIM pacTBOPOM OKCHJIa cepedpa HE B3aUMOICHCTBYET:
OTBeETHI:

a) TJIFOKO03a;

0) MaIbTO3a;

B) IIPOTIaHAJIb;

I') YKCYCHasl KUCJIOTA.

32. ATpI0TEKCO3bI UMEIOT ........ OINITUYECKUX U30MEPOB.
OTBETHI:

a)2; 6)4; B)8 1) 16.

33. KauecTBeHHOI peakiuell Ha OCIIOK HE SBIISICTCS:
OTBeTHI:

a) OuypeToBasi peakius;

0) KCaHTONIPOTEHHOBAS PEaKIIHS,;

B) peakius “‘cepeOpsiHOro 3epkana’;

') HUHTUAPUHHAS peaKIusl.

34. B kayecTBe rerepoaTomMa B COCTaB THO(PEHA BXOIUT:
OTBETHI:

a)P; 0)S; B)N; 1)O0.

35. beH3oi He B3aMMOACHCTBYET C:
OTBeTHI:

a) opomom (B ipucytctBun AlCl3);

0) pactBopom KMnOy;

B) HUTPYIOIIEH CMECHIO IIPU HAarpEeBaHUH;
r)xiaopmetanoM (B nmpucyTcTBuu AlCls).

36. Ilpu B3auMONEUCTBUU TMPOMAHOIA-2 C YKCYCHOW KHCIIOTOM
obOpaszyercs:

OTBeTHI:

a) MpoInuJIaerar;

0) mponwipopmuar;

B) ATUJIALIETAT;

') U30MPONUIALIETAT.
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37. Ilpu okuciaeHuu NpornaHoHa 00pa3zyeTcs:
OTBeTHI:

a) MpoIaHOBast KUCJIOTa;

0) nmpornaHaib;

B) METAHOBAs ¥ ATAHOBAs KUCJIOTA;

I') IPOMAHOJ-2,

38. [Ipu okuciaeHUN MypaBbUHOM KUCIIOTHI 00pa3yeTcs:
OTBeTHI:

a) YTJIEKUCIIBIN T'a3 U BOJIA;

0) aTaHox,;

B) YKCYCHAasi KUCJIOTa;

I') MPOIAHOJ-2,

39. AnkaaueHsl coepiKar:
OTBeTHI:

a) TOJIbKO G-CBSI3H,

0) —C=C-— cBs3b;

B) >(C=C< CBs3b;

r) n1Be >C=C< cBs3M.

40. IIpu HUTpOBaHUU OCH30MHOM KUCIOTHI HUTPOTPYTITa BBOJAUTCS B:
OTBeTHI:

a) OpTO-MOJIOKECHUE;

0) MeTa-MoJIOKEHHE;

B) Mapa-Moj0KeHNUE;

') OPTO- U Iapa-MOJIOKECHUS.

41. benku — 3T0:

OTBeTHI:

a) MHOTOATOMHBIE aJIbJIETUJI0- WJIH KETOCITUPTHI;

0) cyioXHbIE 3(PUPBHI MITULEPHUHA U BBICIIUX KapOOHOBBIX KUCJIIOT;

B) COJIM IIEJIOYHBIX METAJUIOB BBICIIUX KAPOOHOBBIX KHUCJIOT;

r) npupoguele BMC, cocrodmmue U3 OCTaTkOB 0-aMUHOKHCIIOT,
CBSA3aHHBIX MENTUAHON CBS3BIO.

42. B cocrtaB JIHK He BXOaMT:
OTBeTHI:

a) aJICHUH;

0) TUMUH;

B) LINTO3MH;
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I') ypamui.
43. K D-renetnueckomy psty OTHOCHUTCS:

OTBETHI:
CHO CHO
a) H—OH 6 H—oH
HO—H HO—H
H-—1OH H—+OH
HO—H H——OH
CH,OH CH,OH
CHO CHO
B) HO—H r) H(I_)I::S H
HO~H HO—-H
HO-H
HO——H
CHZOH CH,OH

44. TTo npaBuiry MapkoHukoBa npucoenunser HCI:
OTBeTHI:

a) OyTaH,;

0) mpomneH;

B) IIPOTIECH-2-aJIb;

I') POIIaH.

45. CnoxHblil 2¢up oOpaszyercst Ipu MPOTEKAaHUN PEAKITUN:

OTBETHI:

a) aTepudUKaIny;

0) CIUPTOBOTO OPOKEHMUS;

B) TUJAPUPOBAHUS;

') OKUCIICHHS.

46. Tlo nomenkmnarype MFOITAK nanHOe coennHEHNE Ha3bIBACTCA:
CHg—ﬁ—CHz—CliH—CHg

OTBETHI: O CHs

a) 2-METWJINEHTaHOH-4,

0) 4-MeTHIIMECHTaHOH-2;

B) 2-METHJINPONAaHON-4;
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r) 4-MeTWINEHTaHAIb.

47. AMUABI KUCJIOT 00pa3yloTCs MPU B3aUMOJICUCTBUU KapOOHOBBIX
KHUCJIOT C:

OTBETHI:

a) Bry;

0) HNOg;

B) NHj;

r) HCI.

48. K anp1oneHTo3aM OTHOCUTCH:
OTBETHI:

a) TII0K03a;

0) ppykTo3a;

B) pubo03a;

I') TAJIaKTO3a.

49. K tuaMrmHOMOHOKapOOHOBBIM aMHUHOKHUCIOTAM OTHOCUTCS:
OTBeTHI:

a) JIN3UH;

0) BaJIuH;

B) ITyTAMUHOBAs KUCJIOTA;

I') aJlaHUH.

50. [TupuMUIUHOBBIM OCHOBAHUEM SIBJISETCS:
OTBETHI:

a) TUPpOJI;

0) TUMUH;

B) aJICHUH,;

') UHAOJL.

51. CnocoOHBI MOIMMEPU30BATHCS:
OTtBeThI:

a) 3T€H U OyTaH;

0) porneH u OyTaH;

B) 3TeH u OyTtaaueH-1,3;

r) OyTtuH-1 1 GeHzo.

52. C rugpOKCUI0M HaTpHs HE pearupyer:
OTtBeThI:

a) IpoIMaHOBasl KUCIIOTA;
0) XJ0p3TaH;
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B) (heHOT;
I) IEHTaHOJI-2,

53. KauecTBeHHas peakius Ha ajbJeru/Ibl — 3TO PEaKIusl C:
OTBeTHI:

a) aMmmMuayHbIM pactBopoM Ag,0;

0) NaOH;

B) Bry;

1") PC|5

54. Onpenenure aTOMHOCTh BUHHOM KUCJIOTHI:
OTBeTHI:

a) OJIHOATOMHaAS;

0) IByXxaTOMHasi;

B) TpeXaTOMHas;

I') 4UeThIPEXaTOMHas.

55. Ilpu rugponuse kpaxmasia o0pa3yercs:
OTBeTHI:

a) a-TJI0K03a;

0) B-raroko3a;

B) O-TaJIaKTO3a;

r) B-ppykTo3a.
56. lunentua ?HZ—CO—NH—CH—COOH Ha3bIBACTCS:

OTBeETHI: NH; H,
a) TJIMIWJIAJIaHUH;

0) aJaHUITUPO3UH;

B) MMM EHUIATAHUH;

) BaIuiaTpunrodax.

5’7. B cocTtaB nupuiiHa BXOJUT:
OTBeTHI:

a) P;

0) S;

B) N;

r) O.

58. ¥V kcumona (IUMETUI0EH301a) .... H30Mepa.
OTBeThI:
a)2; 0)3; B)4, T)HET U30MEPOB.
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59. B3pbiBuaroe BeecTBo 00pa3yeTcsi pyu HUTPOBAHUH
OTBeTHI:

a) mpomnaHoJja-1;

0) npomnanTpuoina-1,2,3;

B) IIpomnaHanoia-1,2;

r) nponanaunoa-1,1.

60. [IponaHoH HE B3aUMOJIEHCTBYET C:
OTBeTHI:

a) HCN;

6) [Ag(NH3)2]OH;

B) PC|5,

1") NH2—N H2.

61. IIpu menoyHOM THAPOJIU3E TPUTIATIBMUTHHA 00pa3yeTCs:
OTBeTHI:

a) BOJa U MaJbMUTHHOBAs KUCJIOTA,

0) MAJIbMUTUHOBAS KUCJIOTA U STUJIOBBIN CIIUPT;

B) MAJIbMUTAT HATPHUS U TJIUIEPUH;

') THAPOKCHJI HATPHUS U YKCYCHAsl KUCJIOTA.

62. [1pu rugposin3e caxaposbl 00pa3yrOTCs:
OTBeTHI:

a) pubo3a u ae30kcupudo3a;

0) raroko3a U GpyKTO3a;

B) IUIIOKO32a U JIAKTO34;

I') TJII0K03a U puodo3a.

63. pH B pacTBOpE JIM31HA paBEH:
OTBETHI:

a)3; 0)5 B)7; T1)l0.

64. [Ipu rugponn3e HyKJICOTUA0B 00pa3yOTCs:

OTBeTHI:

a) meHTo3a, pochopHast KUCJIOTA U BOJA;

0) neHTo3a, pochopHas KUCIOTA U FETEPOLUKINIECKOE OCHOBAHHUE;
B) (hocopHas KucnoTa, reTEPOLMKINIYECKOEe OCHOBAHUE U BOJIA;

I') IEHTO3a, TeTePOIUKINIECKOE OCHOBAHUE U TUJAPOKCHU]] HATPHS.

65. [IpomneH He B3aUMOJICHCTBYET C:
OTBETHI:

a) Cly;

188



0) pactBop KMnOQOy;
B) HNO;;
r) HCL.

66. KayecTBeHHast peakiiys Ha MHOIOATOMHbBIE CITUPTHI — 3TO PEaKIHs C:

OTBeTHI:

a) aMMHadHbIM pacTBopoM AQ,0;
0) NaOH;

B) Bry;

F) CU(OH)2

67. ®opmanun — 310 40 % BOAHBIN pacTBOP:
OTtBeTHI:

a) MeTaHaJs,

0) sTaHas;

B) MIPONIAHAJIS;

I') MPOIMaHOHA.

68. OKCUKUCIIOTOMN SBJISCTCS:
OTBeTHI:

a) MypaBbHHAs;

0) maBesneBas;

B) aKpUJIOBas;

') MOJIOYHAsI.

69. I aMMHOKHUCIIOT HE XapaKTepHa PeaKIlus:
OTBeTHI:

a) 1eKapOOKCUIMPOBAHMUS;

0) 1e3aMUHUPOBAHUS;

B) MOJIUKOHICHCAIIUS;

I') NOJIUMEPHU3ALIUSL.

70. CrnocoOHOCTH BemIecTBA K  peakiusM
0o0yciaBIMBaeT HAJIUYKE:.

OTBETHI:

a) HOHHOM CBSI3H,

0) KOBaJICHTHOM G-CBSI3H;

B) BOJIOPOJIHOM CBSI3H,

') KOBaJEHTHOM TT-CBS3H.

/1. a,D-rinrokonupanHo3e COOTBETCTBYET (hopMyJia:

189

MIPHUCOETMHECHUS



OTBETHI;

(H:0H CH,OH
a §
) )4 O on
H
OH H
HO H

H OH

B) r)

H OH

72. B coctaB PHK ne Bxoaur:

OTBeTHI:

a) aJICHMH;

0) TUMUH;

B) 'yaHUH;

I) ypamui.

/3. beH31I10BOMy CIUPTY COOTBETCTBYET hopMmyia:
OTBeTHI:

CH

v
) wSpeon o g
H H OH OH OH
~CchH

CH
B) CH3—CH2—OH r) HCE)\ —_OH
LOL,
CH
74. B peakunto NOJIMKOHAECHCAIMA BCTYIIAET:
OTBeTHI:
a) ATaH;
0) oTeH;

B) ATAHOI;
I') 3TaHAJIb.
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75. HenipenenbHOM IByXOCHOBHOW KMCIIOTOM SIBJISIETCSI:
OTtBeThI:

a) MacJsHas;

0) MaJoHOBas;

B) METAKPHUJIOBAs;

') MaJICUHOBAs.

76. Ilpu OKHCIEHMHM TJIIOKO3bl aMMHAYHBIM PAacCTBOPOM OKCHJIA
cepebpa obpazyeTcs:

OTBeTHI:

a) TJIIOKOHOBAs KHUCJIOTA;

0) caxapHasi KHCJIOTa;

B) IVIFOKYPOHOBAs KUCJIOTA;

I') YKCYCHasl M MacJjsHas KMCJIOTA.

/7. K MOHOAMUHOUKapOOHOBBIM KHCJIOTaM OTHOCHUTCH:
OTBeTHI:

a) aJlaHuH;

0) Tpuntodas;

B) INIyTaMUHOBAs KHUCJIOTA;

T) JIU3UH.

78. K myprHOBBIM OCHOBAHUSAM OTHOCHUTCS:
OTBeTHI:

a) hypan;

0) LIUTO3MH;

B) T'YaHUH;

I') IUPUIUH.

79. ApomaTtnueckue COeMHEHUS B OOBIYHBIX YCIOBHUSX BCTYMHAIOT B
pEeaKInu:

OTBeTHI:

a) IPUCOETUHECHHUE;

0) OKHCIICHUE;

B) 3aMEILICHHUE;

I') NOJUMEPHU3AIUU.

80. KapbomoBast KHClI0Ta — 3TO BOJAHBIN PacTBOp:
OTBeTHI:

a) STUJIOBOTO CIIUPTAa;

0) OEH3UIIOBOTO CIIUPTA;
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B) IVIMIEPUHA;
r) enouna.

81. [Ipu rugpupoBaHum MponaHoOHa o0pasyercs:
OTBETHI:

a) mpomnaHoJi-1;

0) nponaHo-2;

B) MPOIIAHAJIb;

I') IPOIIaH.

82. dopMysia MOYEBUHBI:
OTBeTHI:

a) N HZ—CO—N H,:;

0) CH3;—CO-NH,;

B) CH;—CO-0O-CO-CHg;
F) CH3—CO—O—C2H5.

83. B Moyi0KE MJIEKOTTUTAIOIITUX COACPIKUTCS:
OTBeTHI:

a) MaJabTO3a;

0) J1aKTO3a;

B) 11eJ171001034,;

') caxaposa.

84. B mnonpnep>kaHUM BTOPUYHOU CTPYKTYpPhl OCIKOB yYacCTBYIOT
CBSI3U:

OTBeTHI:

a) NOHHBIE;

0) KOBaJICHTHBIC;

B) BOJIOPOJIHBIE;

') KOOpIMHAI[MOHHBIE.

85. K anTnOnoTnKkamM OTHOCHTCS:
OTBeTHI:

a) HUKOTHH,;

0) JICBOMUIICTHH;

B) KOKauH,;

I') XUHUH.

86. YkaxuTe peareHT, ¢ KOTOPBIM HE B3aUMOJICHCTBYIOT aJIKCHBI:
OTBeTHI:
a) HATpUU;
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0) BOgOPOI;
B) OpOoMHasi BOJa;
') IEpMaHraHaT Kajus.

87. ITo nomenknarype MIOITAK ammniioBsiil cupT Ha3bIBACTCS:
OTBeTHI:

a) mporneH-1-01-3;

0) nponeH-2-01-1;

B) IEHTEH-2-071-1;

r) nponuH-1-07-3.

88. Ilpu oKuCIEHUH STUIIOBOTO CIIUPTA 00OpazyeTcs:
OTtBeTHI:

a) MypaBbUHBIHN aJIbJACTHI;

0) YKCYCHBIN albAETHI;

B) IPOMMOHOBBIN albJETU/I;

T') alleTOH.

89. Kupsl — 370!

OTBETHI:

a) COJIM IIEIOYHBIX METAJIOB BBICIITUX KapOOHOBBIX KUCJIOT;

0) npoctbie 3(UpPbl MHOTOATOMHBIX CITUPTOB;

B) BMC, cocrosiye u3 00JbIIIOro Yrciia OCTaTKOB IJTFOKO3BI;

I') CMECH CJIOKHBIX 2(PUPOB IITUIIEPUHA U BHICIITNX KaPOOHOBBIX KHUCIIOT.

90. Jlnst mosrydeHus B3pHIBYATHIX BEIIECTB, UCKYCCTBEHHOTO BOJIOKHA,
Pa3IMYHBIX HAMIOJHUTENEH B TPOMBIIJIEHHOCTH UCTIOJIB3YETCSI:
OTBETHI:

a) KpaxMmarl;

0) eJTI0J1034;

B) TJIMKOT€H;

') UHYJIMH.

91. Cepyconepxanieii aMUMHOKHACJIOTOM SIBJISIETCS:
OTBeTHI:

a) TJIMIIWH;

0) ¢heHMIaIaHNH;

B) LIUCTHH;

I') IPOJIUH.

92. ApoMaTHUYECKHUM HMIECTUUIICHHBIM TE€TEPOIMKIIOM SIBJISICTCS:
OTBETHI:
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a) IUPPOT;
0) TnodeH;
B) MUPHUIVH;
r) gypaH.

93. CriocoOGHOCTH K peakIusaM 3aMelIeHUs 00yClIaBIMBACT HATUYHE:
OTBeTHI:

a) HOHHOM CBSI3H,

0) KOBaJICHTHOM G-CBSI3H;

B) BOJIOPOJIHOM CBS3HU;

I') KOBAJICHTHOM TT-CBSI3H.

94. Tlpu oxucneHnuu npomnaHoa-2 oopasyercs:
OTBeTHI:

a) mpomaHab;

0) MpPOIAaHOH;

B) IIPOIAHOBAs KUCJIOTA;

') OPOMaH.

95. Ilpu ruaApOXJIOPUPOBAHUY TIPOTICH-2-aJIsi 00pa3yeTcs:
OTBeTHI:

a) 2-XJIOpIpOIaHallb;

0) 3-xJIopnpornaHab;

B) IIPOIIAHAJIb;

I') IPONIUH-2-aTb.

96. CanmuiuinoBast KUCIOTa CONEPKUT:
OTBETHI:

a) —OH u —NH,;

6) -NH, u —COOH;

B) —OH u —COOH,;

r) —NO, mu —COOH.

97. IlsaTnuneHHple MUKINYecKre (hOPMbI MOHOCAXapPHUIOB HA3bIBAIOTCA:
OTBETHI:

a) MUPaHO3bI;

0) dbypaHO3HI;

B) MUPPOJIO3BI;

') THOPEHO3HI.

98. Ilpu rupupoBaHUN HUTPOCOEIUHEHUI 00pa3yIOTCSI:
OTBeTHI:
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a) IEpBUYHbBIC AMUHBI,
0) BTOpHUYHBIC AMUHBI,
B) TPETUYHBIC AMHUHEI,
I') YeTBEPTUYHBIC aMMOHHEBBIC OCHOBAHHS.

99. OcHoBy remoriao0rHa KPOBHU U XJIOPO(HUIIA COCTABIISIET:
OTBeETHI:

a) pypas;

0) TnodeH;

B) IIUPPOJT;

') IUPUJIMH.

100. Ykaxute peareHr, ¢ KOTOPbIM HE B3aUMOJICUCTBYIOT aJIKaHBbI:
OTBETHI:

a) HNO3,

6) HBr;

B) Cly;

F) 02.

101. KauecTBeHHas peakiys Ha PEHOJIBI — 3TO PEAKIIHS C:
OTBETHI:

a) aMmmMuayHbIM pactBopoM Ag,0;

6) NaOH,;

B) FeClj;

F) CU(OH)2

102. Ilpu HuUTpOoBaHMM OCH3AIBIETHIA B aPOMATUYECKOE KOJBIIO
HUTPOTPYIIIa BBOJIUTCS B:

OTBETHI:

a) OPTO-TIOJI0KEHUE;

0) MeTa-MoJI0KEHHUE;

B) Mapa-rojoKeHUe;

') OPTO- ¥ Napa-MOJI0KECHUS.

103. ATOMHOCTH TUMOHHOM KHCJIOTHI paBHA:
OTBeTHI:

a)l; 0)2; B)3;, )4

104. OCHOBHOCTb 111aBEJICBOM KHCIJIOTHI PABHA:
OTBeTHI:

a)l; 0)2;, B)3;, )4
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105. B KHUBOTHBIX OpraHU3MAaX COACPKUTCS:
OTBeTHI:

a) Kpaxmar;

0) 1eI0JI034;

B) IJIUKOT'€H;

') UHYJIUH.

106. IlmmeTunaMuH SBJISCTCS:

OTBeTHI:

a) IEPBUYHBIM AMUHOM;

0) BTOpPUYHBIM aMUHOM;

B) TPETUYHBIM AMUHOM;

I') YeTBEPTUYHBIM aMMOHHEBBIM OCHOBAHHUEM.

107. B MoneKkyie MUpUMHUINHA COJIEPIKUTCA
OTBeTHI:

a) 1 atrom a3ora;

0) 2 aToMa a30Ta;

B) 3 aToMa KHCJIOPOJIa;

r) 4 aToma cephl.

108. 3a nepenavy HaclieCTBEHHON HH(GOPMAIIUK OTBEYAET:
OtBeTsr:
a) PHK;
0) AT®;
B) JIHK;
r) BMC.

109. Ilpu rugponrse caxapo3bl 00pa3yrOTCs:
OTBeTHI:

a) TJII0K03a U TaIaKT03a;

0) rJII0K03a;

B) pn003a U 1€30KCUpu003a;

I') T1I0K03a U GPYyKTO3a.

110. TpuosienH OTHOCHUTCH K:
OTBeTHI:

a) paCTUTEIBLHBIM MacliaMm;
0) TBEpABIM KUPaM;

B) PACTUTEIIbHBIM BOCKaM,;

I') >)KUBOTHBIM BOCKaM.
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IPUJIOKEHUA

Tab6mauna 1

HazBanuda BARKHeHNIAX PAJHKAIOB

Pagukan Hazpanue
CHs— METHII
CH;—CH:>— 3THII
CH;—CH>—CH>— IIPOIIHII
CHJ—{EH—CHs H30IIPOITHII
CH,=CH- BHHHII
@/ dheHHI
Ho—
@/C OeH3HII
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Tab6muia 2
HomeHnkyiaTypa opraHn4ecKuX cOeIuHeHM

HazBanue
cy¢-
Knacc (1)?)6;13; npu- | ¢ukc, [Tpumep
PMY CTaBKa | OKOH-
yaHue
CH,
METaH,
. AJKaHbBI ChHone2 - -aH- CH.~CHL
5 JTaH
3 CH,=CH
= _ P 2 2
g AJIKEHBI CaH>n, eH Srer
= CH=CH
; AJIKWHBI CaHono - -UH- T
CH,=CH—CH=CH,
AJKaeHbl CyHono TIUEH Syramuen-1,3
¢rop-,
I'asiorenmnpo- XJTOp-, CH,—CH,CI
H3BOMHDBIC R—Hal OpoM- ) XJIOp3TaH
(-F, -Cl, -Br, -I) L
Hon-
CH;—CH,—NH,
AMMWHBI R—NH, aMHHO- | -aMUH STHUJIAMUH
(aMHMHOATaH)
Hurtpocoenn- _ —CH.—
- R NOZ HUTPO- - CH3 CH2 NOZ
HUTPOITAH
CoupTrsl R—OH OKCH- -0J1- CH;—-CH,OH
DTaHOJ
O 0
R-C (pop- | CHy-CZ
AJIbIeruabl ~H ML alb 3T H
JTaHalb
CH;—C—-CH;
CH;-C—CH, |
KetoHbi I OKCO- o)
@) -OH-
IPONAHOH
0
KapOonosbie &O Kap- -OBasd CH;-C <
KHCJIOTHI R-C ~OH OOkcH- | K-Ta OH
STAaHOBAs KHUCIJIOTA
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Tabnuua 3

Baxueiiuue oprann4ecKkue coeJIMHeHus

Ha3zanue
dopmyna Ho Hﬁ?g;ﬁiﬁwe
(TPUBHAIIBHOE)
YIVIEBOAOPO/bI
a) npeoenbHble AUUKIUYECKUe
CnHon+2 AJIKaHBI
CH, METaH
CH5;—CH; 3TaH
CH;—CH,—CHjs pona”
CH;—CH,~CH,—CHj OyTaH
CH3;—CH,—CH,—CH,—CH3; EHTaH
CH;—CH,—CH,—CH,—CH,—CHj; T'€KCaH
CH3;—CH,—CH,—CH,—CH,—CH,—CHj3 renTa”
CH;—CH,—CH,—CH,—CH,—CH,—CH,—CH3; OKTaH
CH;—CH,—CH,—CH,—CH,—CH,—CH,—CH,—CH; HOHaH
CH;—CH,—CH,—CH,—CH,—CH,—CH,—CH,—CH,—CH3; JICKaH
0) HenpeoesibHble AUUKTUYECKUE
CnH2n AJIKEHBI
3TEH
CH,=CH, (oTHIICH)
CH,=CH—-CHjs IIpOIIEH
CH,=CH—CH,—CHj Oyren-1
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dopmyna Ha3zanue
CH;—CH =CH-CHj; OyTeH-2

CnHan-2 AJIKHHBI
cH=ci (au:flieﬁ)
CH=C-CHjs IIPONINH
CH=C-CH,—CHjs 6ytuH-1
CH;—C=C-CHjs; OyTHUH-2

CnHan-2 AJIKAHEHbI

CH,=CH-CH=CH;

OoyraameH-1,3
(nuBUHWN)

CH2=(|:—CH=CH2

2-meTunoyraaueH-1,3

CHs (u30r1peH)
8) npeodeibHble YUKTIUYECKUE
CnHap, InK10aIKAHBI
CH,
LUKJIONIPOIIaH
H2C - CH2
HQC— CH2
‘ UKJI00yTaH
H,C—CH,
H,C CH,
MUKJIONEHTAH
HzC\ P CH,
CH,

200




dopmyiia Haszanue
CH,
S
H,C CH,
‘ ‘ ITUKJIOTeKCaH
H.C_ _CH,
CH;
2) apomamuueckue
CnHZn-G ApeHm
CH
HCZ “CH
H(l\ |(|:H i OeH301
A
Hs
TOJTYOJT
(MeTHUIOEeH30I1)

Hs
CHs

1,2-numeTninOeH301
(OpTO-KCHIION)

[&
CHs

1,3-mumMeTrI0eH301
(MeTa-KCuI0J1)

CH;3

1,4- tumeTnin0OeH30I1
(mapa-KcuIiom)
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dopmyna

Hazsanue

CIIUPTDBI 1 ®EHOJIbI

a) npeoenvHvle 00HOAMOMHbBLE

CH;—-OH

METaHOJ (METUIOBBIN)

CH;—CH,—OH

ATaHOJ (3TUJIOBBIN),
BUHHBIN CIUPT

CH;—CH,—-CH,—OH

nponanoi-1
(OpOMMIIOBBIN)

CH3—C|3H—C Hs MPOMaHO-2
OH (M30TIPOTMIIOBBIHN)
CHa~CH,~CH,~CH,-~OH Oyrario-1
(OyTUITOBBIN)

0) HenpeoesibHble 00OHOAMOMHbBLE

CHZ =CH-OH

ATEHOJ
(BUHMJIOBBIN CIIUPT)

CH,=CH-CH,—OH

nporneH-2-oin-1
(JLITUITOBBIN )

8) npeodeibHbvle MHO20AMOMHbIE

GHet

sraHanoi-1,2

OH OH (3TUJICHTJIMKOJIb)
?Hz—(EH—?Hz nponadrpuon-1,2,3
OH OH OH (rmuuepuH)

2) henonn
OH
denon
(okcuOeH30:M)
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dopmyiia Haszanue
H
CHs 2-MmeTui-1-okcnbeH3on
(opTO-Kpe30)
H
3-MeTHII-1-0KCHOeH30I1
(MeTa-Kpe30.)
CH;

{O)s

CHs

4-metrn-1-okcnOeH30I1
(mapa-Kpe30.1)

0) apomamuueckue cnupmal

CH,OH

O

(heHUIMETAaHO
(OCH3UIIOBBIN)

CH,—CH,0OH

Or

2-(peHMIIITAHON
((eHMIPTUIIOBBIN )
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dopmyiia Haszanue
AJBAEI'NJIbI U KETOHBI
a) npeoenvHbvle
/O MeTaHalb
H-C (MypaBbUHBIN
\H aJIbJICTH/T)
/O dTaHAJIb
CH;-C (YKCyCHBII
\H aJIbJIeTH/I)
POTNIaHOH
CHB_lcl:_CHC% (IMMETHIIKETOH,
O aleTOH)
0) nenpeoenvHble
/O
CH,= CH-C 74 [IPOIICHAJIb
\H (axpoJieuH)
CH,=CH-C - CHj OyTeHOH
g (METUIIBUHUIIKETOH)
8) apomamuyeckue
/O OeH30IKapOaTBAET /T
C/ (OeH30MHBIN
\H anbAeTu,
OcH3aJIbICTH )
(& —CH; METUII()EHUIIKETOH
O (atzerodeHOH)
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dopmyiia Haszanue
(I% - T (pEHUIKETOH
O (O6enzodeHoH)
KAPBOHOBBIE KUCJIOTHI

a) npeoeibHble 0OHOOCHOBHbLE

H-COOH METaHOBas
(MypaBbHHAs)
CH5;—COOH ATAHOBAs
3 (YKcycHast)
CH;—CH,—COOH [IPOIIAaHOBAS
(mpontMoHOBast)
CH;—CH,—CH,—~COOH OyTaHOBas
(MacasiHast)
CH;—CH,—CH,—CH,—COOH IICHTAHOBAas
(BazmepuaHOBas)
CH;—CH,—CH,—CH,—CH,—COOH I'€KCaHOBas
(karrpoHOBas)
C+:H~—COOH reKcaaeKaHoBas
s (maJTbMUTHUHOBAS)
C.-H--—COOH OKTaJICKaHOBas
T (cTeapuHOBas)

0) nHenpeodenbHble 00HOOCHOBHbBIE

CH,=CH-COOH

IIPOTICHOBAs
(axpuioBasi)

CH;—CH=CH-COOH

KPOTOHOBAs
(6yTen-2-oBasi)

CH2:(|3—COOH
OH

METaKPHIOBAs
(2-meTmimponeHoBast)

CH3_(CH2)7 —CH= CH_(CH2)7 —COOH
(C17Ha3—COOH)

OKTajgeleH-9-osas
(onmenHoBas)
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dopmyia

Hazsanue

CHg_(CH2)4_CH:CH_CH2_CH:CH_(CH2) 7_COOH
okramexamauen-9,12-osas

(C17Hy—COOH)

(JinHOJIEBAs)
CH;—~(CH,—~CH=CH);~(CH,);~COOH OzTigef;‘_Té’;‘;H'
(C17H29—COOR) 1L,

(JIMHOJIEHOBAS )

8) npeoeibHble 08YXOCHOBHDbIE

HOOC -COOH ATaHAHUOBAas
(mmaBeseBas)
HOOC —CH,—COOH [IPOIIAHIMOBAS
(MajoHOBas)
HOOC —CH,—CH,—COOH OyTaHIHOBAas
(stHTApHAN)

2) HenpeoetbHble 08YXOCHOBHbBIE

H\C: C/ H 1c-0yTeH-2-1uoBas
HOO C/ N COOH (MajIeHOBAs )
H . _COOH TpaHC-OyTeH-2-AH0Bas
/N
HOOC H (pymapoBas)
0) apomamuuecKue
OOH
O0eH30JKapOOHOBAs
(Oen3olinas)
COOH 6
COOH €H30J1-
nukapoboHoBasi-1,2
(¢pTanesasn)
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dopmyiia Haszanue
OOH
OeH301-
nukapooHoBasi-1,3
Co0h (u30dTaneBas)
COOH
OeH301-
nukapOooHoBasi-1,4
(Tepedrancnasn)
COOH
KHNPbI
a) meepovie
CHQ—O_ CO_ C15H31
| TPUIAILMUTHH
CI:H — 00— CO— C15H31
CH2_ O_CO_C15H31
Cl:Hz_O_ CO— C17H35
(I:H — O— CO— CyyHae TpUCTEApUH
CHZ_ O_CO_C17H35

0) srcuokue (macna)

(|:H2_O_CO_ C17H33
(I:H — 00— CO— C17H33 TPHUOJICUH
CHg_O_CO—CﬂHgg
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dopmyna HasBanue
Cng—O— CO—Cy7Hz;
CH — O— CO— Cy/Has TPUIIMHOJICUH
I
CH,—O—CO—Cy7Hgy
OKCHMKHCJI0TBI
OKCHATAHOBas
HO-CH,~COOH (rmuKoseBast)

CH3—|CH—COOH
OH

2-OKCHITPOIIaHOBAsI
(MoJI0UYHas)

HOOC—C|IH—C H,—COOH
OH

2-0KCUOyTaHINOBas
(s16J10uHAast)

HOOC—CllH—CllH—COOH

1,2-nuokcubyTan-

TMoBas
OH OH (BHHHAS)
?H 3-0kcu-3-KapOoKCu-
HOOC—CHz—Cﬁ—C H,—~COOH NEHTaHINOBAS
COOH (JIMMOHHas1)

@8
COOH

2-0KCUOEH30J1-
KapOoOHOBas
(canuuumoBasi)

@O—CO—CH3
COOH

2-alleTOKCUOEH30JI-
KapOoHOBas
(ameTHIICATULIMIIOBAS,
ACIUPHH)
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dopmyiia Haszanue

OKCOKHCJIOTHI (2JbAerH10- H KETOKHCJIOTHI)

O OKCO3TaHOBas
NN
H>C—COOH (rIMoKcaeBasl,
TJIMOKCHUJIOBAs)
CH;—C-COOH 2-0KCOMpOomnaHoBast
y) (mupoBUHOTpaHAs )

CH3—|C|2—CH2—COOH 3-0kcobyTaHOBas

0O (aieToykcycHas)

YIVIEBObI

a) moHocaxapuonl

H-C-OH CH,0OH H

H-C-OH g b piG03a

H-C-OH

CH,OH OH OH

D-pubosa o -D-pubodypanosa

H,

H-C-OH J€30KCUpu003a

H-C-OH

H.OH OH H
CH0 S-D-nesoxcuputco-

D-ne3oxcupubosa
A P dbypanosa
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dopmyiia Haszanue
0
C<H
H-C—OH
HO-C-H CH,OH
H-C—OH H O H I'JIFOKO3a
i H
el OH H
H-C-OH H OH
CH,0OH H OH
D-riroko3a o -D-rimokonupanosa
20
C<H
H-C-OH
HO-C-H CH,OH
HO-C—H HO O OH rajlakro3a
H
& OH H
H-C-OH g 4
D-ranakroza  f-D-ranakronupanosa
CH,OH
C=0
HO-C-H
H-C—OH dpykTo3a
H-C—OH
CH,OH
D-dpykroza  S-D-ppykrodypanosa
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dopmyiia HazBanue
0) oucaxapuowvt
CH,OH CH,OH
H A OH H { O H
HO OH H O OH  H OH (conol\;[iﬁiggjaxap)
H OH H OH

eJ100mno3a

JAKTO3a
(MOJIOUHBIH caxap)

caxaposa
(TPOCTHUKOBBIN HIIH
CBEKJIOBUYHBIN caxap)
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dopmyiia Haszanue
8) nonucaxapuonl
CHZOH CHZOH
CHZOH CH ZOH
LEJUTI0JI03a
(keTyaTka)
Jx
AMMWHBI
a) nepeuuHbvle
CH.—NH, aMUHOMETaH
(MeTuIaMuH)
0) emopuunbvle
CH;—NH—-CHj; ITUMETUIIAMUH
6) mpemuunble
CH3;—N—CHjs
| TPUMETUIAMUH

CH;
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dopmyna Ha3zpaHue
2) apomamuueckue
NH,
aMHUHOOCH30JI
(aHWUIIHUH,
dbeHmIaMuH)

JUAMMUHBI
" 1,4-nuamuHoOyTaH
2~(CHz)s—NH, (TeTpaMeTUIICHIMAMUH)
" 1,5-nuamMuHONEHTaH
2~(CHz)s~NH; (IEeHTAMETUIIEHIMAMUH)
" 1,6-nnamMuHOTeKCaH
2~(CHz)s~NH (TeKcaMeTUICHIUAMH)
AMUHOCIINPTHI

NH,—CH,—CH,—OH

2-aMHUHOATAHOJI-1

(komaMuH)
AMMUHOKUCJIOTHI
aAMHHO3TaHOBAs
NH,—~CH,-COOH (TITHIHH)

CH;CH-COOH
NH,

2-aMHHOTIPOTIAHOBAS
(anmaHuH)

CH;~CH-CH-COOH
CH; NH,

2-aMUHO-3-MEeTUJI-
OyTaHOBas
(BayIuH)

CHs~CH-CH,~CH-COOH
CH3 N H2

2-aMUHO-4-MeTHII-
IIEHTAHOBAS
(JIefuH)

213




dopmyna

Hazsanue

CH;—CH,— CH CH COOH
CH3 NH2

2-aMHUHO-3-METHII-
IEHTAHOBAs
(M30CHITIH)

HOOC—CHg—(le—COOH
NH,

2-aMUHOOyTaHINOBAs
(acmaparuHoBasi)

HOOC—CHQ—CHZ—CIH—COOH
NH,

2-aMHHOTICHTaHANOBAas
(rmyTamMuHOBAs)

CHz~(CHg);~CH-COOH
NH 2 NH 2

2,6-1MaMUHOTEKCAaHOBAs
(JIU3UH)

HO—CHQ—leH—COOH
NH,

2-aMHUHO-3-0KCH-
MIPOTIaHOBAs
(cepun)

HS—CHZ—QH—COOH

2-aMHUHO-3-THO-

MpoTNaHoBast
NH, (MCTEnH)
S-CH,- (liH COOH
‘ NH,
IIUCTHH
S—CHZ—QH—COOH
NH,

CHg—(FH—COOH
NH,

2-aMUHO-3-heHuI-
IIpOITaHoBast
(beHunnananmy)

CHg—(FH—COOH
HO- NH;

2-aMuHO-3-(4'-okcudeHr)-
IIPOITaHOBAs
(Trpo3uH)

214




dopmyJia HasBanue

‘ ‘ CH2—(|3H—COOH 2-aMHUHO-3-(3'-UH 01T )-
N NH, MponaHoBas
H

(Tpurnitodan)

MUPPOTUINH-0L-
*_COCH KapOOHOBasi KUCJIOTa
(mposuH)

HO

4-OKCUTTUPPOTTUTUH-0L-
KapOOHOBasi KUCJIOTa
(OKCHUIIPOJIUH)

*—COOH

L [ | =d |

I'ETEPOLHUK/IMYECKHUE COEIUHEHUSA

a) namuuileéHHble apomamuuecKue ¢ OOHUM cemepoamomom

| ‘ ‘ bypan
O

1 ‘ ‘ THo(heH
S

u anppos
H
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5) uiecmuujieHHble apomamuuecKue ¢ O0OHUM cemepoamomom
U ux npou3300nble

@
~
N

MUPUIH

@COOH
—
N

nUpUANH-3-KapOOHOBas
(HUKOTMHOBAs KUCJIOTA)

/O

C
o
N

Y

\

ButamMuH PP

3) uiecmuujieHHble apomamuideckue ¢ 08yM}l cemepoamomamu

»

IMUPpUMHUINH

Hl/IpI/IMI/II[I/IHOBI)Ie OCHOBaHUuA

NH,
XN

N

H

UTO3UH
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dopmyJia Hazanue

ypaui

EW\NH

A

0 0O

HBC\[KNH —
N/K
0 0

2) KOHOEHCUPOBAHHBLIE U UX NPOU3BOOHbIE

N
H

CH,—COOH 2-(3'-uH0MIT )-3TaHOBAS
‘ ‘ KHCJIOTA
H (reTepoaykcuH)

»
KN N J IIypUH
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dopmyna

Hazsanue

HN NH 2,6,8-Tpuokcunypux
)\ ‘ /K (MoYeBast KUCIIOTA)
07 SN SN
H H
IlypuHOBBIC OCHOBaHMS
NH,
NZ" N
K \ J aJlcHUH
N
N
N H
HN N
J\ \ J I'yaHUH
X N
H,;N N H
AJIKAJIOUAbI
\ \N
‘ | HUKOTHH
= N aHaOa3uH
_ H
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dopmyna

Haszsanue

HYKJ/IEMHOBBIE KNCJIOTHBI

@) HYK1e03Uuobl

PUOOLIMTUIUH

pr00aIeHO3UH

J€30KCUPUOOTyaHO3UH
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dopmyJia Haszanue

@

O N€30KCUPUOOTUMUIUH

0) HyKJ1eomuowl

NH,
i D
' .
HO 1|> 0 NE
OH pub0-5-aneHo3uMoHodocdar
(ameHuI0Bast KUCIIOTA)
HaC NH

A€30KCUpH00-3-TUMUAUIMOHOpOChAT
(ypuausioBasi KUCJIOTA)
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IIpeaMeTHBINA yKa3aTe/Ib

AnenminoBasg kuciiora 173

Anennn 169

Anenosun 172

Anenosunaudocdar
(AlD) 173

AnenozuamMoHodochar
(AMD) 173

Anenosuntpudocdar
(AT®D) 173

AnunuHoBas kucioTa 92

AxpuioBas kuciiota 89
Axponeun 771
Amanun 145
Anxannens! 39
Ankanbl 26
Anxanounsl 167
Ankens 31
Ankuniel 28
AnxuHsbl 35
Ankoroisitel 65
ANIMIIOBBINA ciupT 62
Ans0ymunbl 154
Anpnernasl 76
Amnpons 81
AnpnonnHas
KoHeHcanusa 81
AMUI HUKOTHUHOBOU
KUCJIOTEI 167
Amunel kucior 88, 143
Amunoza 128
Amnnonexktun 128
AwmuHoxkuciaotsl 144
AmvuHOCTIHPTHI 142
Awmnubr 137
Amdoteprocts 150

221

Amna6a3un 168
AHruapuibl KUCI0T 88
AHTUIpUA SHTAPHON
KHUCJIOTHI 94
Anwnnmug 137
Anomeps! 116
Antunonas 102
AHTpaiieH 54
Apwuer 48
ApomaTtudeckue aMmuHb 137
ApomMatudHocTts 47
ACUMMETPHAYECKUIN aTOM
yriepozaa 10
AckopbunoBas kuciora 108
Acmaparun 143
AcnaparvHoBas
kucinora 146
Acmupun 109
Anerans 80
Aneranpnerun (7
Aneramuy 143
Anetnin 86
Aneruiien 35
Auernnenuasl 38
AlleTUIICHOBBIE
YTJIEBOIOPOIBI 35
AnieTuicanuImiIoBas
kuciaora 109
Aunernnxonun 142
Aneron 77
AneToykcycHas
kucaora 111
AnietoykcycHbii a¢up 111
AnetodeHon 77
Anmnraunepuast 97



benku 152

bensansnerug 77

benzun 48

benzunoBeii ciupt 63, 67
benzun 31

ben3oiinasa kuciora 95
benzon 48
benzoncynbsdokucnora 51
benzodenon 77
bunonspueie nons 150
buypetr moueBunbl 144
buyperoBas peakius 160
bpoxenue 63, 122
byranuen 39

byranon 77

ByTtunoBeie cnupThl 66
bytun 35

BaneutHocts 8

Banepuanosas kucnota 205

Banuu 146

Bannnun 83

Buuua 197

Bununanermien 38

Bunwnoseiit ciupt 37, 62, 67

Bununxnopua 58

Bunnsie kucnotsr 107

Bunorpamnas kucnora 107

Bunorpagnsriii caxap 123

Buramuu C 108

Buramun F 91

Buramuu PP 167

Buramuusr 109

Bonoponnas cBsizb 64, 86, 156

Bocku 100

BoccranaBnuBarolime
caxapa 124

222

Bropuunas cTpykrypa

- Oenka 158

~ HYKJICMHOBBIX KUCIOT 175
Bropuunsie amunst 137
Bropuunsie cniupThl 62
Bricbixatomue macina 98

I'amakro3a 114
lNamakroypoHnoBas
kucnora 120, 134
["aymmosag xuciora 109
["asmoreHoanruapu bl
KHCJI0T 88
["asioreHonpousBoHbIE 57
I'excametmnennuamud 141
I'excan 27
['excaxmnopan 46
I'ekcaxiopiukiorekcan 46
I'ekcur 120
I'exco3nl 114
I'excozansr 128
I'em xkpoBu 164
I'emorimoOun 164
['epanuon 55
['epOuniuer 73
I'etepoaykcun 166
['ereponurudeckue
peakiuu 18
I'eTepodyHKIIMOHATIbHBIE
coequuenus 21
I'ereponukinnueckue
coequnenus 20
['ubpuanzanus 13
IMuaporenuzarnus xupa 100
I'mapoxcunmamun 81
['uaponus xupos 99
I'mapoxunon 74



I'mukoren 130
I 'muxo3uaHbIi
rugpokcui 116
I'mukosuner 121
I'mukoneBas kuciora 102
I'mukonu 68
I'mukomnsatel 68
['mukonporenabr 155
I'nmuokcaneBas
kucaora 110
['munepatsr 70
['munepuast 97
['munepun 69
[ muuepruHOBBIN
anpnernn 104
I'munua 145
['nmoOynunse! 154
['myramun 143
['myramuHOBas
xkuciaora 146
['myrapoBas
kuciaora 92
I'mroko3a 114
I'moxonoBas
kuciaora 119
['mroxypoHoBas
kuciaora 119
["'omonuTHUeCcKHe
peakmuu 18
["'omounoru 24
["omonoruueckuii ps 24
['yanun 169
['yanosun 172

JIByxaTOMHBIC CLIUPTHI 68

JIT 54
Herunpatanus 32, 65

JHe3okcupuodoza 114

223

J1e30KCUpUOOHYKICMHOBBIE
kuciaoTel (JIHK) 171
JHexapOokcunupoBanue 150
Hexctpunsl 130
Henatypanus 6enka 159
Heteprentsr 100
Juamunsl 141
Huactepeomepst 115
JuBunnn 41
Huensr 39
Jukeronunepasun 151
Humerunamun 137
Junamut 69
Jlnoxcan 68
Juomnb 68
Hucaxapuaer 123
Hudennn 53
HNudenunmeran 53
Judenunytan 53
Justanonamun 142
JusTunoBsliid 3¢gup 65
JloHOpHO-aKLenTopHas
cBs3b 64, 139

Kusuna 56
Kunkocte @eymmara 108
Kupsr 97

3aMeHnMBbIC
aMHUHOKUCJIIOTEI 144

3aMecTUTenu

-l pona 51

-l pona 51

HN3omepus 8
~TeOMETpHYICCKast
1ic-, Tpane- 10
— OTNITUYECKast
(3epkanpHas) 10, 102



— MIOJIOYKEHMUS
3amecTtuTenei 48

~ TIOJIOKEHUS KPATHOU
cBsi3u 9

— YIJIEPOJHOTO
ckenera 9

N3omepsl 8

N3omnpen 40

Nzonponmn 28, 197

N3onponundbeH3on
(xkymoun) 53, 71

N3odranesas
Kuciora 95

N3oomexTpuyeckas
touka 149, 159

NuBepcus 126

WNuBeptHbIii caxap 127

Nunon 166

NupomunykcycHas
kucioTa 166

NuayKTUBHBIN
apdekt 33

Nucextunuas 46

Nuynun 131

HNonnas cBs3p 11

HckyccTBeHHOE
BOJIOKHO 133

Kamasepun 135
Kamdopa 56
Kanpon 152

Kanponosas kucnota 205

Kap6ammuna 143
Kapoua kanpums 36

KapOoHOBBIC KHCITOTHI 85

KapOouuknuueckue
coequuenus 20

Kayuyxk 41, 42

KauecTBeHHbIN aHamn3 7
Keporun 154
Kepocun 31
KetoHnn! 76
Kieruatka 131
KoBanenTtnas cBs3p 12
Komamun 142
KonnuecTBeHnHbIil ananns 7/
KommnekcHbie
coenuuenus 69, 70
m-koMiniekc 50
o-koMmiekc 50
Kondopmanus 44
Koopaunannonnas
cBs3b 139
Kpaxman 128
Kpezomnbr 70
KpotonoBas kucnora 89
KporoHnoas
KOHJIeHcanus 82
KpoTtoHoBsiit anbaeruy 82
KcanTonporenHnoBas
peakius 160
Kcumoza 114
Kcumoner 48
KymynupoBannsie cBsizu 39

JlaBcan 97
Jlaktamer 151
JIakTug rmmkonaeBou
kuciotel 105
Jlaktuaer 105
JlakTo3a 125
Jlaktous 106
Jletinmu 213
Jluraun 133
JIuzun 146
JIumonen 56



JImmonnas kuciaora 108
Jlunomesas kucinora 89, 91
JInnonenoBas kuciora 89, 91
JInmaza 99

Jlurmuaer 97

JIunoripoTtenpr 155

Macna 97

MainsTo3a 124
MaiennoBas kuciiora 95
ManeunoBbiit anruapug 95
MastonoBast kuciiora 92
Macnsgnas kuciiora 85
Macasabei anpaeru (6
Me3soBunnas kuciora 107
MenTon 56

MeTtananb 76

Meranoxn 62

MeTtunn 28

Metnnamud 137
Metunbenzon 48
MetunoBslii cupt 62
MeTtnndTrikeTod 7/
MexanusMm peakiuu 17
Mex 123

Muprien 55

Mosounast kuciiora 102
Mosnounslit caxap 125
Momno3sr 113
Momnocaxapussr 113
MoueBas kuciora 170
MoueBuHa 143
MypaBbsunas kucioTa 85
MypaBbuHbIii anbaeruy /6
MyTtapotanus 117

Mswto 99

Msicomornounast kuciora 106

225

Haiinon 141
HarypanbHoe BosiokHO 133
Hadranuu 54
Hadronnl 74
HeBoccranaBnuparomume
nucaxapuasl 126
Hesrichixaromue macia 98
He3amenumele
aMUHOKHUCIOTHI 145
Henonsipuas cBsi3p 12
Henpenensabie kucmots! 89
Hukotun 168
HukornHoBas kucjaora 167
Hunrnapunnas
peakmus 160
Hurtpuinsr 22,86
M-HutpoOen3olinas
kucyiora 96
Hurtpob6enzoin 50
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