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BBEJEHUE

Opranndeckast XHMUsI IMEET HCKITIOYUTENHHO Ba)KHOE HAYYHOE U IpaK-
THaecKoe 3HaueHne. OOBEKTOM ee MCCIIENOBaHUi B HACTOSIIEE BPEMS SIB-
mstroTes 6onee 20 MIJUTMOHOB COETMHEHUH CHHTETHIECKOTO M IPUPOIHOTO
npoucxoxaeHus. [loaToMy opraHudeckass XUMHsl CTana KpyIHEHIIMM M
HanOoJee BayKHBIM pa3/ielioM COBPEMEHHON XUMUHU.

OpraHuyeckasi XUMHUs, SBISISICh OTHUM U3 Pa3ZesioB XUMHH, 3aHUMACTCS
N3y4YCHUEM CTPOCHHS, CBOWCTB, CIIOCOOOB MOJYHYEHHsI W INPAKTUYECKOI'O
HCTIONB30BAaHMSA COCIMHEHUH yriepoaa. 3HaHHE OCHOB OPTaHMYECKON XH-
MUH, JA0nIel HaydHOe 00OCHOBaHME CTPOCHUSA U (HYHKIIMOHHPOBAHUS KH-
BBIX OPraHW3MOB, IPOW3BOJCTBA M T'PAMOTHOTO IPHMEHEHHUS DPa3IMIHBIX
MaTepHalioB U U3AENIHUH, IBISIETCS BaXKHBIM 3JIEMEHTOM B ITOATOTOBKE YEIIO-
BeKa K )KM3HU B COBPEMEHHOM O0IIECTRE.

[TpuponHble opraHUyYecKre BEIeCTBAa M MX IPEBPAILCHUs JeXaT B OC-
HOBE SIBIICHUH JKU3HH, II03TOMY OpPTraHMYECKash XUMHUs SIBISETCS XUMHYeE-
cKkuM (YyHAaMEHTOM OMOJIOTMYECKON XMMHUHM U MOJIEKYJISIPHOH OHMOJIOTHU —
HayK, M3Y4YaloIlUX IPOLECCHl, NPOUCXOSNINE B KIETKaX OPraHU3MOB Ha
MOJIEKYJIIPHOM YpoBHE. VcciienoBanust B 3T0H 001aCTH O3BOJISIOT TIIy0XKe
TIOHSTB CYTbh SIBIICHUH >KUBOH NPHUPOJIBL.

MHOECTBO CHHTETHUECKHX OPraHMYECKUX COCTUHEHHH IPONU3BOJHUTCS
MIPOMBIINICHHOCTHIO AJISI NCTIOJIB30BAHMS B CAMbIX Pa3HBIX OTPACIIX YEIIO-
BEUECKON JeATENIbHOCTU. DTO — HEPTEHPOIYKThI, TOpIoYee sl Pa3IHIHBIX
JIBUTaTelIei, MONMMepHbIe MaTepualibl (KaydyKH, IUIACTMAacChl, BOJIOKHA,
IUICHKH, JIAKH, KJIEH U T. J.), HTOBEPXHOCTHO-aKTHBHBIC BEIIECTBA, KpacuTe-
JM, YAOOpEeHHs ¥ CPeACTBa 3alUThl PACTCHUH, JIeKapCTBEHHBIE NIpenaparsl,
BKYCOBBIC ¥ Tap(rOMEpHBIC BEIIECTBA U T. 1. be3 3HaHUsI OCHOB OpraHuve-
CKOW XMMHH COBPEMEHHBII YeJIOBEK HE CIIOCOOCH 3KOJIOTHYECKH TPaMOTHO
UCTIONIb30BATh BCE 3TH MPOJYKTH NUBHIN3anNH. CTPEMUTEIBHOE Pa3BUTHE
METOJIOB CHHTE3a M MCCIIEJOBAaHWN OPraHWYECKUX COCIMHEHHH OTKPHIBAET
IIMPOKHE BO3MOXKHOCTH JJISl MOJTyYeHHS BEIIECTB M MaTepHajoB C 3aJaH-
HBIMM CBOMCTBaMH.

[Tpu u3yueHun Kypca OpraHM4ecKONW XHUMHUHU Y CTYJCHTa CKJIabIBACTCS
MIPEJCTABICHAE O XUMUYECKOM, 3JIEKTPOHHOM H IPOCTPAHCTBEHHOM CTpOE-
HUM OpPraHMYECKHX MOJIEKYJ M €ro BIMSHMM Ha CBOHCTBA BeIECT-
Ba.3HAKOMCTBO C OOLIETEOPETHYECKUMH MOJOKCHUAMH W C OCHOBHBIMHU
METO/IaMH OPTaHHYECKON XMMHUH MO3BOJISIET OCMBICIMBATH BECh OI'POMHBIH
(axkTriyecknii Matepuan 3Toll Haykn. OCHOBHOE BHUMaHHE HAa 3aHATHAX
YAETSIeTCS BOIPOCAM TEOPETHYECKOTO XapakTepa, 3aJafolliM ypPOBEHb U
HaTPaBJICHHOCTh M3YYEHHUS] BCETO TEOPETHUECKOTO MaTepHania, BOIPOCaM
0 BBISIBIICHHIO 3aKOHOMEPHOCTEH B M3MEHEHHUH CBOWCTB U MOBEACHUH Psi-
JIOB CXOJHBIX BEIIECTB U OOOCHOBAHHUIO BBISBICHHBIX 3aKOHOMEPHOCTEH C
MIPUBJICYEHUEM NTPEACTABICHUH CTPYKTYPHOH XUMUH.



Pa3znen 111. OPTAHUYECKAS XUMUSA
1. TEOPETUYECKHAE OCHOBBI OPTAHUYECKOW XUMHUH
1.1. IlpeameT opraHu4ecKoil XUMHUHU

Opraan4ecKkre BEIIeCTBa SIBITIOTCS MaTePHATFHBIMI HOCHUTEINSIMH KH3-
HU Ha 3emyie. Kakmass KuBas KJIeTKa COACPKUT ACCATKA OPTaHHYCCKIX
COCTUHEHUH, B TOM YHUCIIC TAKHUX CIIOKHBIX, KaK JIUIMHUIBI, OCTIKH, YTICBOIHI,
HYKJICHHOBBIE KHCJIOTHI, TOPMOHBI, BUTAMHHBI, KOTOPBIE HAXOISATCA B IIO-
CTOSHHBIX B3aMMOIIPEBPAIIECHHAX, OOecreunBas )KU3HEAeITeIbHOCTh pac-
TeHUH. B ciokHOM KoMIutekce (U3MKO-XMMHYECKUX IPOLECCOB, MpoTe-
KAIOLIUX B OPTaHU3ME U COCTABJISIOIIMX OCHOBY JKM3HH, y4acTBYIOT IIpe-
HMYIIECTBEHHO OpraHUYecKue BeliecTBa. M3yueHne XUMHYEeCKOro cocTaBa
OpPraHMYECKHUX BELIECTB U JKUBBIX OPraHU3MOB, a TaKXKe 3aKOHOMEpHOCTEeH
XAMHUYECKUX PEAKINH, JIekKAIMNX B OCHOBE OMOXUMUIECKUX HPEBPALICHUH,
JaeT BO3MOYKHOCTH YIPABJIATH IPOIECCAMH JKU3HEACATEIEHOCTH C IIETIHI0
MTOBBITIICHUS TIPONU3BOICTBA B OBOIIEBOICTBE U PACTCHHUECBOICTBE.

Opraandeckas XAMHUS — 3TO pazfell XUMHYECKOW HAayKH, B KOTOPOM
M3YYAIOTCS COCTUHEHUS YTIIEPOJa — UX CTPOSHHE, CBOHCTBA, CIIOCOOBI TO-
JTyYCHUS U MPAKTUIECKOTO UCTIOIh30BaHusA. COeAMHEHS, B COCTAB KOTOPHIX
BXOJIUT YTJIEpo], Ha3bIBAIOTCs opraHnueckumu. Kpome yrieposa, oHM 1od-
TH BCETJa COAEP>KaT BOJOPO/I, TOBOJIBHO YAaCTO — KUCIOPOJ, a30T U rajore-
HBI, pexke — pocdop, cepy u apyrue 3meMenTsl. OHAKO caM yIriIepoa U He-
KOTOpbIE MPOCTEHINHE €ro COeAWHeHHs, Takue Kak okcua yraepoma(ll),
okcup yraepoaa(lV), yronsHast Kkuciora, KapOOHATHI, KapOUIBl U T. II., O
XapakTepy CBOHCTB OTHOCATCS K HEOPTaHMYECKHM coenHeHusM. [loatomy
4acTO UCIOIB3YETCs U IPYroe OnpeeiicHHe.

Oprasnveckue COSIUHEHHS — 3TO YIIIEBOJOPOIBI (COSINHEHUS YTIIepo-
Jla ¢ BOJIOPOJIOM) M WX MPOU3BOIHBIC. biiaromapst ocoObIM CBOHCTBaM 3iie-
MEHTa YTIIepo/ia, OpTaHUIEeCKHe COSANHCHHUS OYCHb MHOTOYHCIICHHBI. Ceii-
Yac M3BECTHO CBbIMIEe 20 MHJUTMOHOB CHHTETHUYECKUX WM MPUPOIHBIX Opra-
HUYECKUX BEIECTB, M UX YHUCJIO MOCTOSHHO Bo3pacTaeT. ChIpbeBble UCTOU-
HUKH OPraHWYEeCKHX BEIeCTB: HE(Th, NPUPOJHBINA ra3, MOMyTHbIE HE(Ts-
HBIE ra3bl, KAMEHHBIN U OypBIif yIiIH, TOpIOYNe CIaHIbl, TOpd, ApeBEeCHHA U
CEIbCKOXO35MUCTBEHHbIE pacTeHus. Kpurepuem JeieHus COEOUHEHUH Ha
OpraHNYeCKHe U HEOPraHWYeCKHe CIIY)KUT UX 3JIeMEHTHbIH cocTtaB. K opra-
HUYECKHAM COCIMHEHHUSIM OTHOCATCS XUMHUYECKHE BEIECTBA, COEpIKaIlie B
CBOEM COCTaBE yIIIepPO/I, HAIpUMep:
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EHCIIOTE
OpFaHI/I‘-ICCKPIe COCOIUHECHUSA OTINYAIOTCSA OT HEOPTAaHUYECKUX PIAOM

XapaKTepHBIX 0COOCHHOCTEH:

® [IOYTH BCE OPTraHWYCCKHE BEIIECTBA TOPSAT WM JIETKO Pa3pyIIaloTCs
IIpU HarpeBaHuu ¢ okucautedsiMu, Bbiensiss CO, (o 3TOMy NpU3HAKY
MOXHO YCTaHOBUTH NPHHAIIEKHOCTh UCCIEAYEeMOTo BEUIECTBA K OpPraHu-
YECKUM COCAMHEHUSIM);

® B MOJICKYJIaX OPraHHYECKHX COCJUHEHHH YIJIEpPOA MOXET OBITh CO-
€IMHEH MOYTH C JI00BIM 31eMeHToM [leproanyeckoii cucTemsl,

® OpraHHYeCcKHEe MOJEKYJIBl MOTYT COJepXaTh IOCIeI0BaTEeIbHOCTh
aTOMOB yTJIepOa, COCANHEHHBIX B IIETIH (OTKPHITHIC WA 3aMKHYTHIC);

® MOJICKYJIBI OOJBITMHCTBA OPTAaHWYECKUX COCAMHCHUH HE IHUCCOINH-
PYIOT Ha JOCTATOYHO YCTOMYMBBIC HOHEI;

® peaKIUU OPTaHWYCCKUX COCIUHCHHUU IMPOTEKAOT 3HAYUTEIHHO Me]-
JICHHEE ¥ B OOJBITMHCTBE CIIy4acB HE TOXOIAT IO KOHIIA;

® cpeld OpraHMYeCKUX COEJMHEHUH IIMPOKO PacIpOCTPAHEHO SIBICHHE
U30MepuH;

® OpraHUYCCKUE BEINECTBA MMCIOT OOJice HHU3KHE TeMIepatypsl (a3o-
BBIX TIEPEXO0/I0B (TOUKA KUIICHHUS, TOUKA TIIABICHHUS).

Opranuyeckasi XUMUsI IMEET HCKIIIOYMTENILHO BAXKHOE HAYYHOE U TpaK-
Tryeckoe 3HaueHne. OOBEKTOM ee HCCIe0BaHUN B HACTOSIIEE BpEeMs SIB-
nsroTest 6oee 20 MIJUTHOHOB COSAWHEHU CHHTETHYECKOTO M IPUPOIHOTO
npoucxoxaeHus. [loaTromy opraHudeckass XUMHUsS cTaja KpPyHMHEHIINM W
HanOoJiee BAYKHBIM pa3ielIoOM COBPEMEHHOUW XUMUH.

[IpupoaHbIe OpraHNYECKUE BEINECTBA M MX MPEBPAIICHHS JIe)KaT B OC-
HOBE sIBJICHUH Xu3HU. [103TOMYy OpraHWveckas XUMUS SBISETCS XAMHUYIE-
CKUM (YHAAMEHTOM OHOJIOTHYECKOW XMMHUHU U MOJEKYJISIpHOH OGuojsoruu —
HayK, M3Y4YaloIlUX IPOLECChl, MPOUCXOSIINE B KIETKaX OPraHW3MOB Ha
MOJIEKYISIPHOM ypoBHE. ViccienoBanus B 3TOH 00JIaCTH MO3BOJISIOT IITyOXKe
TOHATH CYTh SIBJIGHUN KUBOW MPUPO/IBI.

MHOXECTBO CHHTETUUECKHX OPraHMYEeCKUX COCTUHEHHU IPOU3BOHUTCS
MIPOMBILIIEHHOCTBIO JIJISl UCIIOJIb30BAHUSI B CAMBIX Pa3HBIX OTPACIISX Yello-
BEUECKOH JIeITeNIbHOCTH. JTO — HEPTEHNPOYKTHI, TOprodee ISl Pa3IHIHbIX
JIBUTATEINCH, MOMUMEpHbIE MaTepHanbl (KaydyKH, IUIaCTMAacChl, BOJOKHA,
IUICHKH, JIAKH, KJICH U T. [I.), IOBEPXHOCTHO-aKTUBHBIC BEI[ECTBA, KPACUTE-
JIU, CPENCTBA 3aIUTHl PACTCHHM, JIGKAPCTBEHHBIC MpENapaThl, BKYCOBBIC U

5



nap¢roMepHbIe BEIIECTBA U T. 1. be3 3HAHUS OCHOB OPraHUYECKON XUMUHU
COBPEMEHHBIH YEJIOBEK HE CIIOCOOEH IKOJIOTMYECKH I'PaMOTHO HCIIOJIB30-
BaTh BCE 3TU NMPOAYKTHI HuBMWIN3aui. CTpeMUTEIbHOE pa3BUTHE METONOB
CHUHTE3a U UCCIICAOBAaHUH OPraHNUECKUX COSAMHEHHUH OTKPBIBAET MIMPOKUE
BO3MO>KHOCTH JJIS TIOJTyY€HHsI BEIIECTB U MaTepHuajoB C 3aJaHHBIMU CBOM-
CTBaMH.

1.2. Knaccudukanusi OpraHu4ecKHX coeTHHeHU

MHOTOYHCIIEHHOCTs B pa3HooOpa3ne OpraHHYecKuX COCOUHEHHUI Tpe-
Oyet ocoboro BHUMaHHA K MX Kiaccuukanuu. B ocHOBy 3Toi kimaccuu-
KaI[l{ TIOJIOKEHBI IBA TTIaBHBIX CTPYKTYPHBIX MPU3HAKA MOJIEKYIT:

® CTpOEHUE YIIIEPOJHOM 1enu;

® HajM4Ke U NpUpoJa GYHKIHOHATIBHOW TPYIIIIBL

VYrneponHas 1end (YriaepoIHbI CKeJIeT MOJNEKYNbI) — IMOCIeI0BaTeNb-
HOCTh XMMHUYECKH CBS3aHHBIX MEXay co00il aToMOB yriepona. OyHKIHO-
HaJlbHas rpyIina — aToM WJIW I'pyIa aToMOB, onpeacadromasi XuMni4CcCKue
CBOWCTBa COCAMHEHHUS W €ro INPHHAIEKHOCTh K KOHKPETHOMY KIaccy
(mpu. 2, Tabm. 1,2).

B 3aBuCHMMOCTH OT CTPOEHHS YIJIEPOAHOW LETH OPraHMYECKHE COCHH-
HEHHS JENAT Ha AlJUKIIMYECKHE U IIUKIMIECKHE.

Kaacenpukanms coeJuHeHMId 10 CTPOECHUIO YIUIePOAHOH e

l OpraHYECKHE COEAHHEHUA
He3AMKHYTas IIENb 3AMKHYTAS LieTTh
AITHKITHYECKHE T IMKTHYECKHE J
(amadatraccne) T
[ [

IHKIT COCTOHT TOIBKO
13 aTOMOB YTTiepola

LMK COCTONT H3 aToMoB
YTTIEPOXa H AT0MOB
JIPYTHX STEMEHTOB

HACEIMICHHBIE
(npenenbHbIE)

HEHACHILIEHHBIC
(HenpenenbHbIE)

KapOoIHMKIHTECKHE TeTCPOIHKIATECKHE

ApOMaTHYECKHE

AMHIHKNAYECKHES



ATIMKIHYIECKHE COSANHEHMS — COSINHECHUS C OTKPHITOH (HE3aMKHYTOH)
YIJIEPOJTHOM 1Ienbi0. DTH COEMHEHHS Ha3bIBAIOTCS TaKKe alv(aTHIecKu-
Mu. Cpeau anUKIMYECKUX COEAMHEHWH pas3ndaloT HpefeibHble (Hachl-
LIIEHHBIE), CoZlepKallMe B CKeJieTe TOIbKo oauHapHble cBsisn C—C u Hempe-
JeTbHbIE (HeHACHIILICHHBIE), BKIovatonye kpatHsie csizn C=C u C=C.

AIMKINYECKHE COeUHEHUS MOAPa3esoT TakKe Ha COeTUHEHNUS C He-
pPa3BETBIICEHHON U pa3BeTBICHHOW Lembio. B 3ToM ciydae yuuThIBaercs
YHCIIO CBA3€H aTOoMa yriiepoja ¢ IpyrMMHU YTIEPOAHBIMHI aTOMaMHU.

[uknnyeckue COeIUHEHUS — COEIMHEHUS C 3aMKHYTOM yriIepoaHOH 1ie-
IIbI0. B 3aBHCHMOCTH OT MpHUPOABI aTOMOB, COCTAaBISIONIMX UK, pa3anda-
10T KapOOILMKJINIECKHUE 1 TETEPOLUKINIECKIE COCTMHEHHS.

KapOomuknmaeckne cOeqUHEHNUS COAEpKaT B IIMKJIE TOIBKO aTOMBI YT-
nepona. OHM JeNATCs Ha [BE CYIIECTBEHHO Pa3IMYaOLIMECs IO XUMHUUe-
CKMM CBOWCTBaM Tpymnmbl: anudaTHYecKue LUUKINYECKHEe — COKpAIEHHO
ATUIUKIAYECKHE — U apOMaTHYECKUE COeTUHECHNUS.

Kﬂpﬁ OIMHE/IHY¢CKHE ¢ 0¢THHCHTT

AMHIOHKJHYEeCKHE

2. i
H,C——CH, HET 'i|3H2 HE(T | ‘H
H,C CH, H,C __
H.C CH, s CHJ: CH,
Lsrmobyran Lsrmorexcan Lxrmorescen

APOMATHYEeECKHE

CH
e OH
HC/ el
[ -
HC CH
S
\“"CH

Berzon Deron

I'eTeporukmueckue CoeTMHEHHsSI COJIEPXKaT B IIUKIIE, KPOME aTOMOB YI-
JIepoJia, OIMH WIIM HECKOJIBKO aTOMOB JPYTHX DJIEMEHTOB — reTepOaTOMOB:
KHCJIOPOJ, a30T, Cepy U Ap.



FETEP OIMHK/IHYIEeCKHE CO¢THHECHRA

e
o HC < /CH
N
DITHNEHOKCHI Tuoden [Nupunun

(mmorcHm)

CoenyHEHHUS, B COCTaB KOTOPBIX BXOAAT TOJBKO YIIEPOX M BOAOPOZ,
Ha3bIBaIOTCS yriieBopoponamu. Jpyrue 0ojiee MHOTOYHCICHHBIC, OpTaHU-
YeCKHEe COCIAMHCHMS MOXHO PacCMaTpHBATh KaK IPOM3BOJIHBIEC YIJICBOTO-
POIOB, KOTOpBIC 00pa3yloTCs HPH BBEICHUH B YIJICBOIOPOIBI (DYHKIHO-
HaJIBHBIX TPYII, CONCPXKALIMX APYTHe 3JIEMEHTHL. B 3aBHCUMOCTH OT mpu-
poab! QYHKIMOHATIBHBIX TPYII OPraHUYEeCKUE COSINHEHUs AEIAT Ha Kilac-
col (mpui. 2, Tabn. 4). Hexoropsie Hanbonee xapakTepHble (YHKIIMOHAb-
HBIE TPYINIBI U COOTBETCTBYIOIIME MM KJIACChl COEJMHEHUI TPUBEICHBI B
Tabnuue.

BaknelimneyHKIMOHAIbHBIC TPYNIIbI

OyHKIMOHATbHAS TPy Kotace coeenis
O003HaueHne Haspanue
—F, —CI, —Br, —I I"anoren T"anoreHonpon3BoiHbIE YIIIEBOIOPOIOB
—OH I'uapoxcun CrupTbl, HeHOITbI
>C=0 Kap6onmn Anberusipl, KETOHBI
—COOH Kap6okcun KapOoHOBBIE KHCIIOTHI
—NH2,>NH, >N— AmuHOrpymma AMUHBI
—NO; Hurporpynna Hutpocoenunenus
—SOzH Cynbsgorpymma Cyb(hOKHCIOTHI

B cocraB MoJIeKysl OpraHMYeCKUX COCMHEHUI MOT'YT BXOJUThH JIBE WU
6oJiee OJJMHAKOBBIC WU Pa3HyHble (YHKIHMOHATIBHBIX IpyIi. Hampumep:

HO-CH,—CH,—OH (aTuneHrukos);

NH,—CH,—~COOH (amuHOKHCIOTA TIIUIUH).

Bce ximaccel opraHUYECKUX COCIMHEHHI B3amMOCBs3aHbIL [lepexox ot
OJIHUX KJIACCOB COCAMHEHHMHA K IPYTUM OCYIIECTBIISICTCS B OCHOBHOM 3a
cyer mpeBpamieHus GyHKIMOHAIBHBIX TPYIIT 03 U3MEHEHHS yIIePOIHOIO
ckestera. CoeMHEHMSI KaXKI0TO KJIACCa COCTABIISIFOT TOMOJIOTHYESCKHN PSII.



1.3. OcHOBHbBIE N0/10KEHUS TEOPHU XHMHUYECKOI0 CTPOEHHS
A.M.Bytieposa

OcHOBOI COBpeMEHHOW opranudeckoil xumuu sBisercs TEOPHA
CTPOEHHA OPIAHUYECKHX COEﬂHHEHHﬁ, co3gaHHas Ha Oase
TEOpUHM XUMHUYECKOro cTpoeHuss A.M. byTiepoBa U 3/1eKTPOHHBIX (KBAHTO-
BOXUMHUYECKUX) MPEACTaBICHUHN O CTPOGHHH aTOMa U IIPUPOJIE XUMHUIECKOMH
CBSI3M.

OCHOBHBIE TIOJIOKEHHS TEOPHH XUMHUIeckoro ctpoerus A.M. Byrnepo-
Ba:

1. AToMBI B MOJIEKyIax COCIMHEHBI PYT C APYTOM B ONPEICICHHOI 1o-
CIEeJJOBAaTEIbHOCTU COIJIACHO HUX BaJlIeHTHOCTsAM. IlocnenoBaTenbHOCTh
MEKaTOMHBIX CBSI3€H B MOJIEKYJI€ Ha3bIBACTCS €€ XMMHUUECKHM CTPOCHUEM U
OTpaXKkaeTCs OJHOU CTPYKTYpHOU (hopMyInoii (hopMysoi cTpoeHuHS).

2. XUMHUYECKOe CTPOCHHE MOXKHO YCTAHABIMBATh XUMHIECKUMH METO-
namu. (B Hacrosiee BpeMsi MCIONB3YIOTCS TaK)Ke COBpeMEHHbIe (uznue-
CKHE METOJIBI).

3. CBolicTBa BEeLIECTB 3aBUCST OT HX XMMUUECKOTO CTPOCHHSI.

4. ITo cBoiicTBaM JaHHOTO BEILIECTBA MOXKHO OIPEAEIUTH CTPOCHHE €ro
MOJIEKYJIBI, a IO CTPOCHUIO MOJIEKYJIbI — IPEABHUJICTh CBOMCTRA.

5. ATOMBI 1 TPYTIIIBI aTOMOB B MOJIEKYJIE OKa3bIBAIOT B3aHMHOE BIIMSTHHUE
JpyT Ha Jpyra.

Teopust bytnepoBa siBuiack Hay4HbIM (DYHIAMEHTOM OpPraHHUYECKOM
XMMHUH ¥ CIOCOOCTBOBaJIA OBICTPOMY ee pa3BuTHIO. OnHpasch Ha MOJIOXKE-
Hust reopun, A.M. ByTnepoB nan oObsCHEHHE SIBICHUIO M30MEPHUH, Mpe-
CKa3aJ CyIIeCTBOBAHHE PA3IMYHBIX H30MEPOB U BIIEPBbIE IMOIYYMI HEKOTO-
pble U3 HUX. Pa3BuTHIO Teopnuu cTpoeHus criocoOcTBOBaiIM padoTsl Kekyire,
Konsb6e, Kynepa, XKepapa u Bant-I'opda. Ograko ux TeopeTndeckue mo-
JIOKEHHs He HOCHJIM OOIIEro XapakTepa M CIy)KWIN IJIaBHBIM 00pa3oM Iie-
JIIM 00BSCHEHHUS SKCIIEPUMEHTAIFHOTO MaTepHaa.

CoBpeMeHHasi TeOpHsl CTPOCHHMS ITO3BOJISIET MPEICKA3bIBATh OCHOBHBIE
XMUMHUYECKHe U (PU3NYEeCKHe CBOMCTBA OPTaHMYECKUX COCTUHEHHMH, UCXOJS
13 X XMMHYECKOTO, MPOCTPAHCTBEHHOTO M AJIEKTPOHHOTO CTpoeHHs. Teo-
pUs CTPOCHHS UTpaeT KIIOUEBYIO POJb B M3YYEHHH M CHCTEMaTH3alllU Or-
POMHOTO (haKTHYECKOTo MaTepuajja OPraHUIeCKOW XUMUHU U OTKPBIBACT IIHU-
POKHE BO3MOXKHOCTH IS IOJTY4€HHs BELECTB C 3aJaHHBIMU CBOMCTBAMU.

Haubonee pacipocTpaHeHHbIE B OPTaHUYECKIX COSAMHEHMUSIX JIEMEHTHI
(3J1€eMEHTBI-OpraHOTeHBI) OTHOCSTCS B 0OcHOBHOM Ko 2-My (C, N, O) u 3-my
(P, S, Cl) nepuonam Ieproanyeckoii cucTeMbl. BaleHTHBIME 2JIEKTPOHAMHE
9THX DJIEMEHTOB SBISIFOTCS 2S-, 2p- ¥ 3S-, 3p-3IE€KTPOHBI COOTBETCTBEHHO.
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B oprannueckux COeIMHEHHUAX KOBAICHTHAs CBS3b SIBJISCTCS OCHOBHOM.
KoBasieHTHast CBsI3b BO3HMKAET MEXIy aTOMaMU C OTHOCHUTEIHHO MaJIbIMU
pa3IMYMsIMHU B 31EeKTpooTpunarensHocTax (Ayx< 2), nanpumep, Cu H, C u
O,CuN, CuCl, NuO u t.1., KOTOpble 00pa3yIOT XUMHUYECKYIO CBS3b 32
cyeT 00111l AIEKTPOHHOH Maphl:

H:H C:.C C:H C:O.

HenonsipHast (ciMMeTpHYHas) KOBaJICHTHAsI CBSI3b — CBSI3b MEXAY aro-
MaMH C PaBHON AJIEKTPOOTPULATENbHOCTBIO (Ay = 0) U, clIeJ0BaTeNbHO,
PaBHOMEPHBIM pacIpeieieHHeM 3JIEKTPOHHON IUIOTHOCTH MEXAY sSApaMu
aromoB: H—H, F—F, CI—Cl, O = O, N=N u .m1. (mpuu. 1).

HenonsipHbIMH SIBJISIFOTCSI TAKXKE CBSI3U MEX/IY OJMHAKOBBIMU aTOMHBI-
Mu rpynmupoBkamu. Hampumep, cBszp C—C B monekyne H;C—CHj. du-
MI0JIbHBII MOMEHT HETIOJISIPHBIX CBsi3el paBeH 0.

CBs3u MEXIy OIMHAKOBBIMH aTOMaMH{, MUMEIOLIMMH Pa3IndHOE OKpPY-
JKCHHE, K HEMOJApHBIM He oTHOcATcsA. Hanpumep: H;C—CH=0 (anerampme-
run), H;C—COOH (ykcycHas kucnora), (qumoisHsle MOMEHTHI cBsizeit C—-C
2,7D u 1,7 D cootBercTBeHHO). CBsi3b C—H B IpenenpHBIX yTIeBOIOpOIax
(mammpumep, B CH,;) cuuTaercs NpakTHUECKH HEMONAPHOM, Tak Kak
Ay = 2,5(C) — 2,1(H) = 0,4 (aunonsHbiit MoMeHT cBs3u 0,2 D). Cnenyer
OTMETUTh, YTO B HempededabHbX yraeBopopoaax (CH,=CH,, CH=CH,
RC=CH u T.1.) 3JIeKTpOOTPHUIIATEILHOCTh yIJieponaa Bbime u cBsizb C—H
Oonee mossipHa (ocobeHHo, ecnu aroM H cBs3aH ¢ yriepoaoM, NMEIOIIUM
Tpoiinyio ces3b: H-C=C—H, RC=C-H).

INonsipras koBaneHTHas cBA3b [loysipHast (HECUMMETPUYHAs) KOBAJICHT-
Hasl CBSI3b — CBA3b MEXJy aTOMaMH C Pa3JIMdHOI 3JIEKTPOOTPHLATEIBEHO-
cteio (2 >Ay> 0,5) U HECHUMMETPHYHBIM pacIpefesicHHeM O0Ieil 3Iek-
TPOHHOM Tapbl. DJIEKTPOHHAS TUIOTHOCTH TAKOW CBS3M CMEIIEHA B CTOPOHY
OoJiee IEKTPOOTPHULIATEINEHOTO aTOMa, YTO PUBOANT K TTOSIBIICHUIO HA HEM
YaCTHYHOTO OTPHUIATENILHOTO 3apsiga O (#enbTa MHHYC), a HA MEHEe dJIeK-
TPOOTPHUIIATEILHOM aTOME — YacTHYHOIrO IIOJIOKUTEIBHOro 3apsiia O+
(memsra mmoc): C*—CI>, C*-0%, C*-N*, O*-H", C*-Mg"".

HampagieHnue cMenieHust 2JIeKTPOHOB 0003HAYAETCS TAK)KE CTPEIIKOM:

C—-Cl, C—-0, C—>N, O«<H, C« Mg.

UYem OoJibliie pazaudue B 3JIEKTPOOTPUIIATEILHOCTH CBS3BIBAEMbBIX aTO-
MOB, TE€M BBIIIE MOJSIPHOCTH CBSA3M M OOJIbIIE €€ AUIOIBHBIIT MOMEHT. Me-
Ky TPOTHUBOMNOJIOKHBIMH IO 3HAaKy YacTUYHBIMH 3apslaMu JEHCTBYIOT
JIOTIOJIHUTENBHBIE CHJIBI TIPUTSDKEHMS, YBEJIMUYMBAs NPOYHOCTH CBsi3u. [lo-
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JISIPHOCTH CBS3€H BIUSET Ha XUMHUYCCKHE M (PM3NIECKHE CBOWCTBA COCHU-
HeHuil. OT MOJSIPHOCTHU CBSI3U 3aBUCUT MEXAHU3M PEaKIUU U JaXKe peaKiu-
OHHAasl CITOCOOHOCTh COCEeTHMX CBsi3ed. [ToMsIpHOCTh CBSA3EH MOXKET MPHUBEC-
TH K TOJIAPHOCTH MOJICKYJI M TaKUM 00pa3oM MOBIHITH Ha (hU3MYCCKHE
CBOMCTBa BellecTBa (TeMIepaTypbl IUIABJICHUS W KUIEHUS, PacTBOPHU-
MOCTB).

HenokanuzoBanubie n-cBsi3u. ConpsbkeHue. KoBaneHTHas CBS3b cuuTa-
€TCsl JIOKAJIM30BAHHOM, €CIIM €€ 3JIEKTPOHHAs Iapa HaXOAUTCA B MOJE ABYX
SIIEp U CBSA3BIBAET TOJBKO JBa aroma. [lenokann3oBaHHAsl CBSI3b — CBS3b,
ANIEKTPOHHAS Tapa KOTOPOW paccpeloTodeHa MEKAY HecKOJIbKHMH (Ooiee
2) sapamMu aToMOB (1To100Me MeTanTHYecKor CBs3n). Takas ermoKann3amus
(paccpenoTodeHue) >NMEKTPOHOB XapaKTepHA ISl COTPSDKEHHBIX T-CBA3CH,
T. €. KpaTHBIX CBH3€I71, yepeayromuxcsa ¢ OAMHapHbIMU.

COHpH)KeHHaﬂ CHUCTEMA HeCOHpﬂ}KeHHaH CHCTCMa
CH2:CH'CH:CH2CH2:CH-CH2-CH:CH2

JCIO0KAJIN30BAHHBIC TT-CBA3H JIOKaJIM30BAHHBIC TT-CBA3HU

PaccpenoroyeHre 37€KTPOHOB — SHEPreTHYECKH BBITOAHBIN MpoIliecc,
TaK Kak MPUBOJAUT K CHIDKCHHIO SHEPTUH MoJeKyibl. HeoOxoaumeIm yco-
BHEM JIeNIOKAIU3AIMK T-3JIEKTPOHOB SIBJIsIETCS T-TiepekpriBaHue p-AO co-
CE/IHHX SP°- WIM SP-aTOMOB, JIEXKAIIMX B OZHON MIOCKOCTH. C MOMOLIBIO
aTOMHO-OpPOUTAIFHON MOJENIM MOXKHO IMOKa3aTh, KaK NMPOUCXOIUT JAeTO0Ka-
JIM3aLus T-CBsI3ei B MOJIeKyJle OyTaaneHa:

H H

C=—C 120° H

VA=

VR
H H

Bce uetslpe atoma yrieposa B MOJIEKYJE€ HaXOIATCSI B COCTOSHHUH
spz—m6pn,un3aunn. Tpu rubpugHble OPOUTANIM KAXKIOTO aToMa yTiepoja
pacroaraoTcs B OJHOM IIOCKOCTH 1o yritoM 120°. Takum o6pasom, ato-
MBI B MOJIEKyJe OyTanueHa-1,3 pacronaraiorcss B OJHOH IUIOCKOCTH, Ba-
JIEHTHBIE yTibl paBHbI 120°,

HernbpnanzoBanHble P-opOMTaIM KaXKJOro aTomMa yrjiepoja pacroia-
raroTcs NEPIEeHANKYIIIPHO IUNIOCKOCTH MOJIEKYJbI U MapajlieabHbl APYTApY-
Ty, 4TO CO3JaeT yCIOBHUS JUI UX B3aUMHOTrO nepekpbiBanus. [Ipu nepekpsi-
BaHUH HETHOPUAN30BAaHHBIX P-OpOHTaNIel 00pa3yroTCs T-CBI3H:
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Puc.1.1. Cxema oOpa3oBanus m-cBsi3eil B Mosiekyiie Oyraguena-1,3

W3  puc.l.1BumHO, YTO  TepeKphIBaHHE  HETHOPHUAM30BAHHBIX
p-opOuTaneil IPONCXOAUT MEXIY CBSI3aHHBIMHU ABOMHBIMH CBSI3SIMH aTOMa-
mu yriepoaa C(1)=C(2) u C(3)=C(4). Ho kpome TOTo B JaHHOM MOJEKYJIE
nuMeeTcs TIEPEKPBIBAaHUE P-OpOHTANICH MEXKIY 6MOpbiM U Mpembum aToMa-
Mu yriepona. Takum oOpazom, m-CBS3HM B MOJIeKyJe OyTaaueHa-1,3 HeE sB-
JISFOTCSI U30JIMPOBAHHBIME, OHH 00Pa3yIOT EAUHYIO CONPANCEHHYI0 CUCTEMY,
OXBaTHIBAIOIIYI0 BCE UETHIpe aToMa yriepoaa. JlpyruMu crioBamu,
T-3NEKTPOHBI B MOJIeKyse OyTajueHa He IpUHAIIeKaT OTACIbHBIM CBSI35M.
B 3TOM citydae roBOpsT, UTO M-3JIEKTPOHbI 0€I0KAIUZ08AHDI.

COHpH}KCHI/Ie MPpUBOAUT K HEKOTOPOMY BbIpABHUBAHUIO JJIMH I[BOﬁHI)IX
W OIMHAPHBIX CBs3eH B MOJIeKyJie OyTanuena-1,3:

0.134 0,154

H H H . H
¥ \C ' C/
C—C —
VAN N
H H H\ l‘..T m/H H H
et oMoy
/ N
H c—C
/ Y,
H H

Jenokanu3anusi T-3J€KTPOHOB MPHUBOJUT K TOMY, YTO B COMPSDKEHHOM
CHCTEME CBSI3M CTaHOBATCS HEIEJIOUUCICHHBIMH (APOOHBIMH), T.€. HHU
JIBOMHBIMHU WJIM TPOWHBIMHU, HU OJUMHApHBIMU. VHaue roBops, CBSA3H UMEIOT
HelEeNOYUCIeHHBIA MOpsaIoK. COOTBETCTBEHHO, JUIMHBI JETOKAIN30BaHHBIX
CBSI3€Hl UMEIOT MPOMEXYTOUHBIE 3HAYEHUSI MEXY JAJMHAMHU OJMHAPHBIX U
KpaTHBIX cBsi3edl. TUNMMYHBIM NpPUMEpPOM JEJIOKAIM3alKU CBsI3ed B LIUKIU-
geckoit Mouekyite siBisieTcst 6er3on CsHe.

CucremMa COMPSDKEHUS MOXKET OBITH OTKPBITOM HIM 3aMKHYTOW M CO-
nepxkatb atoMm (C, N, O, S, Cl u T.1.) ¢ HENoAEIeHHO# JIEKTPOHHON Mapoi
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(popmyust 1, 1), ¢ HecnapernsM amextporoM (I11) wu ¢ BakanTHO# p-AO
(1Vv):

. . . +
CHp=CH-NH, CHy=CH-Cl: CHy=CH-CH, CH;=CH-CH,
(n uy am )

®opmyna crpoenust (CTpyKTypHas (GopMylia) ONMHCHIBAET MOPSJIOK CO-
€IIMHEeHHs aTOMOB B MOJIEKYJIE, T.€. €€ XMMHUUECKOEe CTPOCHUE. X UMUYECKUE
CBSI3U B CTPYKTYpHOH (opMyiie n300pakaroT yeproukamu. CBsi3b MEXKIY
BOJIOPOJIOM U APYTUMH aTOMaMH OOBIYHO HE yKasbIBaeTcs (Takue GpopMyIibl
Ha3bIBAaIOTCSl COKpPAICHHBIMU CTPYKTYPHBIMH (opMmynamu). Hampumep,
moyHast (pa3BepHyTas) M COKpAaIICHHAs! CTPYKTypHBIE GopMyIsl n300yTaHa
C4H1g umeroT Bu:

- Y

CrpyETypHBIE dopMy.IbI H300¥TaHa (1-MeTIIIIponaHa)

Hoowo

|
H-C — C——C-H H3C—(|3H—CH3
H | H
H-C-H CH;
H
IMomHAS CTPYKTYPHAR COKPAILEHHAS CTPYETYPHAR
fopryaa dopniyma

\ v

YacTo ucnonb3yercs ene Oosiee Kparkas 3amuch (GpopMmyJibl, KOT/a He
n300paXaroT He TOJBKO CBS3M C aTOMOM BOJIOPOZA, HO ¥ CHMBOJIBI aTOMOB
yrnepona u Bojopoxaa. Hampumep, crpoenme Oensoma CgHg oTpaxkaror

(dhopMyIbL:

HOAHER COXPALYEHHAR
CHDVKIVPRAE  QOPAONIA  CHIPVRRVPRAR  QOPAIL

CtpykTypHBble POPMYIBI OTIUYAIOTCS OT MOJIEKYJBSIpHBIX (OpyTTO) op-
MyJI, KOTOPbIE MOKa3bIBAIOT TOJBKO, KAKHE 3JCMEHTHl M B KAKOM COOTHO-
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IICHAH BXOJAT B COCTaB BelIecTBa (T.e. KAUCCTBEHHBIA M KOJMYECTBEHHBIN
9JIEMEHTHBIH COCTaB), HO HE OTPaKalOT MOPsIIKA CBS3bIBaHUs aToMoB. Ha-
npuMep, H-OyTaH 1 U300yTaH UMEIOT OJIHY MOJIEKYJIApHY0 hopmyiry Cy4Hyg,
HO pa3HyI0 IOCJIENOBATEIbHOCTh cBs3ed. TakuMm oOpazoMm, pasimuyue Be-
LIECTB 00YCJIOBJICHO HE TOJILKO Pa3HbIM Ka4eCTBEHHBIM U KOJIMYECTBEHHBIM
9JIEMEHTHBIM COCTaBOM, HO U Pa3HbIM XMMHYECKHM CTPOCHHEM, KOTOpOE
MOYXHO OTPa3HTh JIHIIb CTPYKTYPHBIMH (popMyamu.

( Hzomepsi cocTara C4Hio \
o fH o
[ H-C—C—C-H
H-C—C—C—C-H ! I
[ H H
H HHH H-C-H
|
H
#-Byran Hzobyran
(r.om. -0.5°C) (r.sam. -11.4°C)

1.4.Tunbl u3omepun. Buasl npocTpaHcTBeHHOM
M CTPYKTYPHOH M30MepHuH

Eme no cozmaHus Teopuu CTpOCHHUsI OBbLIIM M3BECTHBI BELIECTBA OJUHA-
KOBOTI'O JIEMEHTHOI'0 COCTaBa, HO C pa3HbIMU CBOMCTBaMU. Takue BeliecTsa
ObUTM Ha3BaHBI M30MEpPaMHM, a CaMo 3TO SBJICHUE — H3oMepueil. B ocHoBe
H30MepHH, Kak mokaszaid A.M. ByTiepos, IeXUT pa3nuuue B CTPOCHUU MO-
JIEKYJI, COCTOSIIIMX M3 OJMHAKOBOTO Habopa aToMOB. M30Mepbl — 3TO Bellle-
CTBa, MUMEKOIIME OJUHAKOBBIM KAayeCTBEHHBIA M KOJIMYECTBEHHBIM COCTaB
(ommHAKOBYIO (DOPMYITY), HO Pa3HOE CTPOCHHE

Taxum 06pa3om, H30Mepust — 3TO SIBJICHNE CYNIECTBOBAHMS COSTMHEHHH,
HMMEIOIIUX OAWHAKOBBIN KaueCTBEHHBIN 1 KOJUYECTBEHHBIH COCTaB, HO pa3-
JIMYHOE CTPOEHHE U, CIIEIOBATENbHO, pa3HbIE CBOMcTBA. B 3aBHcMMOCTH OT
XapakTepa OTIMYMA B CTPOCHHHM H30MEPOB pa3IHYalOT CTPYKTYpPHYIO U
IIPOCTPAHCTBEHHYIO H30MEPHIO.

Tunel u3omMepuu:

1. CtpyKkTypHas.

2. I[IpocTpancTBeHHAsA:a) TeOMETPUYECKas;0) ONTHIECKas.

CTpyKTypHBIE U30MEpHI — COSAWHEHHSI OJMHAKOBOTO KaYECTBEHHOTO H
KOJIMYECTBEHHOI'0 COCTaBa, OTINYAOIIUECS MOPSIKOM CBSA3bIBAHUS aTOMOB,
T. €. XMMHUYECKUM CTpoeHHeM.Cle0BaTeNbHO, CTPYKTYPHbIE H30MEpPbI
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HUMEIOT OJHY M Ty )€ MOJEKYJSIPHYIO (GOpMYITy, HO Pa3IuyHbIe CTPYKTYp-
HblE (OpMYIIBL.
Tunwvt cmpykmyphoii uzomepuu

Hzomepus yenepoonozo ckerema. Hampumep, CTpyKTYpHbBIE H30MEpPHI
CsHyo:

CH,
CH,-CH,-CH,-CH,-CH, CH,-CH-CH,-CHj CH,-C—CH,
CH, CH,
H-TIEHT aH 2-mMeTunbyTaH 2,2-OULEeTHII-
poraH
Hszomepus nonoowcenus:
a) KpaTHBIX CBA3EH
CH,=CH-CH,-CH; CH,;-CH=CH-CH,
byTen- 1 ByTen-2
0) GYHKINOHATIBHOM TPYIIITEI
CH3—CH:—CH2—(|3H2 CH3—CH:—(I3H—CH3
OH OH
ByraHon-1 Byragon-2

Medsicknaccosas usomepus (uzomepust PYHKYUOHATLHBIX SPYNN)

CH,;-CH, OH CH,;-0-CH;
STUINOEBBIR CIIHPT OHUMeTHICOERIA 3pHp

Ilpocmpancmeennvle uzomepsl (CTEPEOU30MEPHI) NPHU OJJUHAKOBOM CO-
CTaB€ U OAMHAKOBOM XHUMHUYECKOM CTPOEHHUM DPA3INYalOTCS MPOCTPAHCT-
BEHHBIM PAcCIIOIOKEHUEM aTOMOB B Mouekyie. IIpocTpaHCTBEHHBIMH H30-
MepaMu SIBIISIOTCS OnmuyecKue u yuc-mpauc uzomepsi (IIAPUKHA Pa3HOTO
1BeTa 0003HAYAIOT pa3HbIE aTOMBI MM ATOMHBIE TPYIIIHI):

CcH CHs
H3C, H H Cl 3
N/ N/ i

C= C=C\
Cl/ C\Cl Cl/ H

CHj
yue-1,2-guxnop- mpanc-1,2-ppxnop-  mpanc-1,3-gEnerni- yuc-1,3-manerun-
TpoOnes TpOmer OEEKI00yTAR nura06yTan
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H,C CH, : H\C "

e=( ’ Q ) e=¢
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Yuc-Byren-2 Tpanc-byven-2

ONTUYECKAR

o Nl o

(%5

X'y J%d o

MOHeKyHLI TaKUX U30MEPOB HECOBMECCTUMBI B IIPOCTPAHCTBE. HaFHH}I-
HOE MpEJCTaBICHUE O IPOCTPAHCTBEHHOM CTPOCHHH MOJEKYJ] HAIOT UX
TpexMepHble Mozaenu. [ns rpadudyeckoro n3o0pakeHHs CTEPEOH30MEpPOB
HCIIONIB3YIOTCSI CTEPEOXMMHUUECKHE M TPOoeKIHOoHHbIE (hopmyibl. Crepeo-
HM30MEpHsl UTPaeT BAXHYIO poiib B opraHuyeckoil xumuu. Ilogpobuee »tn
BOIIPOCHI PACCMAaTPUBAOTCS IIPU U3YyUYEHUU COCIMHEHUH OTIEIbHBIX KJac-
COB.

W3omeps1, oOpasyromuecs 3a c4eT CBOOOJAHOTO BpAILCHUS BOKPYT TPO-
CTBIX CBs3eH, HOCAT Ha3BaHHE KOH(popmepoB. Hebompime MoseKyIbl MO-
T'YT IPUHUMATh B PacTBOPE MHOKECTBO KoH(popmManuii. B npencraBneHHbIX
KOH(opMepax SHTapHasl KHUCIOTAaMMEET TaKOe K€ PACIHOJIOKCHHE aTOMOB,
Kak B (pymMapoBO#l mim ManenHOBOH KHCIIOTaX. Bo3MOXHO cyliecTBoBaHHUE
o00eux dopm, npuyem KoHpopMarys 1 U3-3a CHIBHOTO OTTAIKHBAHUS BYX
COOH-rpynn siBisieTcsl NPEANOYTUTEIFHON U TI0ATOMY BCTpeUaeTcs vaile.
MaKpOMOHeKyI[BI TaKHe, KakK OEJIKH U HYKJICWMHOBBIC KHUCJIOTBI UMEIOT BITIOJI-
HE ONpe/eleHHbIe KOH(pOpManuy, cTabWiIM3upoBaHHBIE Onaromapsi BHYT-
PUMOJIEKYJISIPHBIM B3aUMOJIEHCTBUSIM.

Eme onuH Bua M30MepuM BO3HMKAET B TOM ClIydae, KOTJa B MOJIEKYJIE
UMEeTCs XUPAIBHBIN LEHTPWIN MOJIEKYJa B LIEJIOM SIBJISIETCS XUPaJbHOM.

‘7 ‘\";v [ l_.
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XupanbHocTh (0T Tped. Cheir—pyka) CIyXAT TPHUMHON 00pasoBaHMs
CTPYKTYP, KOTOpBIC HENb3s COBMECTUTh, MOCKOJIBKY OHH SIBISIFOTCS 3€p-
KaJIbHBIMHU H300pakeHUSIMU APYT Apyra (3epKajbHasi u3omepusi). HanGo-
Jiee vactasi IPUYMHA XUPATBHBIX CBOICTB — MPUCYTCTBHE aCHMMeTpHYe-
CKOT'0 aTOMa YIJIepPoJa, T.C. aTOMa C YemblpbMsl PASIUYHBIMU 3AMECTHTE-
nsiMi. B aToMm cnydae obpasyrorcsi 1Be GopMbl (SHAHTHOMEPBI) C pas3iiiy-
HOIl koH(urypauueid. Yaie Bcero 3HaHTHOMEPHI HOCAT Ha3Banue L- u D-
¢dopmel. [l ykazaHus aOCONIOTHOW KOH(QHUTYpPAIMH acCHMETPHIECKOTO
aroMma noss3yroTcs R/S-nomenxiamypoii

g

C.
cl1- l "H
C,Hs

R/S HomeHknaTypa aHaHTMOMEPOB

2 2
mc\OOH COOH
Y o
cY C4
HO™ | "H CH;” [ H

* CHy ! OH

1 3

R S

OHaHTHOMEPHI UMEIOT OYeHb OJIM3KHe XMMHYecKue cBoicTBa. OCHOB-
HOE pa3inyue MEeXIY HAMH COCTOUT B TOM, YTO OHHM BPAIIaloOT IIOCKOCTb
MIOJIIPU30BAaHHOTO CBETa B MPOTHBOIOJIOKHBIX HANpaBIEHUsIX. JTO CIIpa-
BEAJIMBO W B OTHOWICHWH MOJOYHOH KucyoTsl. [IpaBoBpamiaromasics
L-mMoo4Has KMCIIOTa BCTPEYAETCs] B MBIIIIAX U KPOBH XKHUBOTHBIX, a MPO-
oyuupyeMas MUKpoopraHusMamu D-gopma MokeT OBITh OOHapyXeHa, Ha-
IpUMep, B MOJIOUHBIX MpoaykTax. CoelnHEHMS, MMEIOLINe XHpalbHbIe
LEHTPHI, 4aCTO U300pakaroT C MOMOIIBIO (GHUIIEPOBCKUX MPOEKIHUIA.

CHjz

D-(—)-srarTHOMED

L-(+)-smanruomep
MOJIOTHOH KECIOTH
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1.5.B3aumHoOe BJIHsIHME aTOMOB B MOJIEKY.Ie.
HWHaykTHBHBII 1 Me30MepHBIii 3 deKThI

®dusnueckre M XUMHYECKHE CBOMCTBA MOJIEKYJ OINPENEISIOTCS HUX
crpoeHueM. [loaToMy MHOTHE CBOWCTBAa MOTYT OBITH NpEACKa3aHbl Ha OC-
HOBaHHHU CTPYKTYpHOH (opmyibl. K TakuMm cBoiicTBaM OTHOCSTCS pa3Mepsl,
(dopma, 10 HEKOTOPO#l cTerneHH KOH(popManusi MOJeKyn (T.e. B3aUMHOE
pacIookeHNe OTIACIBFHBIX aATOMOB) IIPU HAXOX/ICHIH BEIIECTBA B PACTBO-
pe W, HAaKOHEI, PEeaKIoOHHas CIIOCOOHOCTh. [IprMeHeHHE >3JIEKTPOHHON
TEOPUH CTPOSHHSI aTOMa W XHMHUYECKOH CBSI3M B OPraHUYECKOW XUMHH SIBU-
JIOCh OIHUM W3 BaKHEHIINX ITAIllOB PAa3BUTHUS TEOPHH CTPOCHHUS OpraHUYIe-
ckux coeanHeHUH. [IoHITHE 0 XMMUYECKOM CTPOCHMH KaK IOCIIe0BATENb-
HOCTH CBsizelt Mexay aromamu (A.M. ByTiiepoB) aeKTpoHHasT TEOPHs J10-
TMIOJTHUIIA TIPEJCTABICHUSIMH 00 3JIEKTPOHHOM M IPOCTPAHCTBEHHOM CTpOe-
HUU U UX BJIMSHHUU HA CBOMCTBA OPraHUYECKUX COeAUHEHMU. VIMEHHO 3Tu
MIPE/ICTABIICHUS AI0T BO3MOXKHOCTB HOHSThH CIOCOOBI Nepeaay B3auMHOTO
BJIMSIHHMSL aTOMOB B MOJIEKYJIaX (3JIEKTPOHHBIE U MPOCTPaHCTBEHHBIE d(pek-
TBI) ¥ MOBEJCHUE MOJIEKYJl B XMMHYECKUX peakuusax. CorinacHo coBpeMeH-
HBIM TIPEJCTABICHUSM CBOMCTBA OPTaHMIECKUX COSTUHEHHUH OIIPEACIISIOTCS:

MIPUPOOH H IEKTPOHHBIM CTPOSHHEM aTOMOB;

TUTIOM aTOMHBIX OpOHTaNIeH U XapaKTepOM MX B3aUMOICHCTBUS,

TUTIOM XAUMHUYECKUX CBS3EH;

XAMHWYCCKUM, 3JCKTPOHHBIM H TPOCTPAHCTBCHHBIM CTPOCHHEM MOIIe-
KYIL

INonmansroniee OGOTBIIMHCTBO OHOMOJICKYJ SIBJISIOTCS MPOHU3BOIHBIMH
Ooyiee  TPOCTBIX COEAMHEHUI  YEThIpEX XHMHUYECKHX  DJIEMEHTOB-
nemetamios: kuciopooa (0), azoma (N), cepui (S) u pocpopa (P). Muorue
OMOXMMHUYECKH Ba)KHBIE COEIMHEHHsI KUCIOPO/ia, a30Ta M Cepbl MOTYT pac-
cMaTpHUBaThCs Kak mpousBojansie Bomopoaa (H,O, NHz, H,S). B 6uosoru-
4yeckux cuctemMax Gpocdop BeTpedaeTcs riiaBHBIM 00pa3oM B popMe pou3-
BOAHBIX pocdopHOit kucaoTsl HzPO,.

[Ipu 3aMeHEe OAHOTO WIIM HECKOIBKHX aTOMOB BOJOPOIa B YKa3aHHBIX
BEIIIIE COSAMHEHISIX Ha TPYNIUPOBKY R, HampuMep, Ha aKUIBHYIO TPYIITY,
monyvaroT npousBogHble THa R—XH, ;, R—-XH, »—R' u T.n. Tak, nampu-
Mmep, ciupthl (R-OH) u mpocteie 3¢uper (R-O-R') dopmansHO MOXKHO
paccMaTpuBaTh Kak Mpom3BogHBIE BoAbI, iepBuaHble (R—NH,), BTopuaHsie
(R-NH-R") u tpernunsie (R-N=R'R") amuHbBI — KaK MPOU3BOIHBIC AMMHA-
Ka, a Tuocnupthl (R-SH) — kak mpou3BOAHBIE CEPOBOAOPOAa. MHOTHE Op-
raHUYeCcKHe BEIeCTBA COZEPKAT MOJISIpHbIe TPYIIUPOBKH, Takue, kak —OH
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u —NH;. IlockonbKy 3TH TPYIMIHPOBKH CYIIECTBEHHO 0Ojee peakIMOHHO-
CHOCOOHBI 0 CPAaBHEHUIO C YIJICBOJAOPOJIHBIMH OOKOBBIMHU IIETISIMHM, OHHU
HOCSIT Ha3BaHHE @yHKyuonanbHeix cpynn. HoBble QyHKIIMOHANBHBIE TPYII-
bl 00pa3yloTcs NPU OKUCICHUUIPHUBEICHHBIX BbINIe coeanHeHui. Tak,
OpH OKHCIICHHH THOCIHPTOB oOpasyrorcs aucynbpuapi(R—S-S-R'), npu
okucnenun nepeudHbix cnuptoB (RCH,-OH) —ambnerunsi(R—-CO-H), a
3ateM kapOoHoBbie KuCIOTBI(R—COOH), a mpu OKHCIEHHH BTOPHYHBIX
cruptoB —KeToHBI(R—CO-R"). Iyt 3THX KHCIOPOACOAEPIKAIINX COCTUHE-
HUI XapaKTepHO HaIMIHe KapOoHWIbHOH rpymisl (C=0).

CocTaBisroniye MOJEKYITy aTOMbl HCIBITHIBAIOT B3aWMHOE BIIMSHHE,
MIEPEIAIOIIEECs C OMOIIBIO 3JIEKTPOHHBIX M IPOCTPAHCTBEHHBIX 3((HheKToB.
Ecnmm, manpumep, C-atom cBsizaH ¢ Oojee 3JIEKTPOOTPHUIATEIBHBIM aTo-
MOM — a30TOM, KHCJIOPOJIOM, TAJIOTEHAMH, TO Ha HEM BO3HHUKaeT Jeduiut
AJIEKTPOHHOH TUIOTHOCTH, 0003HAYaeMBIl «d+», a Ha rerepoaroMe — U30bI-
TOK 3JICKTPOHHOMW IUIOTHOCTH, 0003HAYAEMBIN «O—»:

o+ &- S+ 8- o+ §-
C—=Br  C—>OH C—>NH,

[MoasipHOCTH OHOMW CBSA3M TEpenaeTcs N0 MEXaHH3MY JJIEKTpocTaTuye-
CKOW MHAYKIHMH 10 LIENH G-CBs3€H, 4TO W 0OyCJaBIMBaeT, TaK Ha3bIBac-
MBI, uHoykmugusiil 3¢pgpexm (1-3¢pgpexm). Ilepenada mpoONUCXOTUT C TTOCTE-
TICHHBIM 3aTyXaHHUEM H Yepe3 TPU-UETHIPE CBSI3H YK€ HE MPOSBIACTCS:

TS 8 -
C4_C3_C2_C1—>X % < 8%+ <8

I'padmueckn MHIYKTUBHBIH 3 dexT n300paxaroT 3HAKOM — 110 JIMHUH
KOBAJICHTHO# CBSI3M, OCTPUEM HAIIPaBJICHHBIM B CTOPOHY 00Jiee JIEKTPOOT-
pHunaTenapHOro aToma. HampaBineHne MHIYKTUBHOTO (G QeKTa 3aMeCTHTEIs
Ka4eCTBEHHO OLICHMBAIOT, CPABHHBAsS €r0 BIMSHHE Ha 3JIEKTPOHHOE 00JIaKO
CBS3M C TIPaKTHYECKH MaiomnoisspHoi cBs3pto C-H u, momaras, dto
I-agppexm amoma eodopooa paeen wynwo. Ecim 3aMeCTUTENH CMEIIAIOT
JIEKTPOHHYIO INIOTHOCTh G-CBSI3€H K cebe CUIIbHEE, 4eM aTOM BOAOPOJa, TO
OHHU TPOSIBISIFOT OMpUYamenbuvlll UHOYKmueHvlil apgexm (—l-agppexm).
Takue 3aMeCTHTENH CHIKAIOT JIIEKTPOHHYIO IUIOTHOCTH B CHCTEME G-
CBsI3el M MX HA3bIBAIOT 21€KMPOHOAKYENMOPHBIMU

o+ O-
C—X

—l-3¢dexT nposiBnstoT:

a) DJIEKTPOOTPULIATENILHBIE aTOMBI U TPYIIIIBL:

F>CI>Br>I; OH, NH, u apyrue;
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0) TPYIIIBI C CEMUIIOJISIPHBIME CBSA3SIMHU:

o)

+
_N/{ y R3N_07 )

o
B) OHHEBBIC U KATUOHHBIC 3aMCCTUTCIIN
+ + + i
—NH3;; —NR3;, —OR,;
F) HEHACBIIICHHBIC 1 apOMAaTUICCKUE 3aMECTUTEIIN:

O (0]
VA
——¢ ; —C ; —C ;—C=N., —CH=CH
A \
OH H R

3aMeCTUTEeNH, OMMAIKUBAIOWUEINEKMPOHBIOM Ce0sl, TIPOSIBISIIOT 10-
noscumenvHolll uHOykmughwlil s¢gpgpexm (+1-3¢GheKt) u Ha3bIBaAIOTCS J/IeK-
MPOHOOOHOPHBIMUL.

5- o+
c=—X

+l-3¢dexT nposBisIOT:

a) aNKWIbHBIE TPYIIIIbL:

—CH3 < ——CHyCH3 < —CH(CH3); <——C(CH3)s;

0) aHMOHHBIC 3aMECTHUTEIIH:

—0O;—NR.

Mesomepuviti appexm unu s¢pgpexm conpsiicenus (M-s¢pgpexm) — 310
JJIEKTPOHHBIE CMELICHUS] M0 CHCTEME MOJSPHBIX JIEIOKATH30BaHHBIX
T-CBsI3€EH.

B pesynbraTe NposIBIICHHS 3aMECTHTENIEM Me3omepHoro 3ddekra pac-
npejieieHre 3JIeKTPOHHOU IJIOTHOCTH B COMPSDKEHHOW OTKPBITON Yriiepo/-
HOH IIeTTH WK B aPOMATHUYECKON CUCTEME OTIMYAETCSsI OT TOTO pacrpeierne-
HUSI, KOTOPOE UMEJO Obl MECTO B OTCYTCTBHE JTOrO 3aMecTuTess. Me3o-
MepHbIi 3P(EKT B OTIHYHE OT HHIAYKTUBHOTO MEPEAAETCS 10 CONPSHKEHHON
cucreme 0e3 3aTyxaHusl.

3aMecTUTEeNH, CMEIAOIIHE JIEKTPOHHYIO IIOTHOCTh B COIPSKEHHOMN
cucteMe K cede, IPOSIBISIOTOMPUYAMENbHBLI Me30MepHblll 3 dexm (—M-
aghghexm) u A6110MCSL INIEKMPOHOAKYENMOPHBIMU.

—M-3¢pdexT m300paxkaeTcss M3OTHYTOH CTPENKOH OT T-CBSI3M HAa aToM
CIIeTYIONTUM 00pa3oM:
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6_
Co S+ 20
HzCQH—C{ HCZCHECH.
H

—M-s3¢pgpexm nposgnsemcs 6 HECUMMEMPUUHBIX T,T-CONPANCEHHBIX
cucmemax:

\C:C|:—C:X \C=C|Z—CEX

/ /

—C=C—C=Xx —C=C—C=X

TI'pynnet, obnaoarowue —M-3¢pghexmon:

o) 0 o) o) o
/ / / I
—C//; ——C/ ——C/; —C=N; —N{ , —S—OH
\ \ \ ! |
OH H R O O
()
Co
CH—eH—C22N o
D ou.

Q

3aMecTuTeNt, CMEUIAIONINE IEKTPOHHYIO IUIOTHOCTD 0m ceOs 8 cmo-
POHY CORPAINCEHHOU CUCHEMbl, TIPOSBISIIOT NONOHCUMENbHBIL Me30MEPHbLU
appexm (+M-3ddekr). K HIM OTHOCATCSA 3aMECTHTENH, COAEPIKALIME Te-
TEpOATOM C HEMO/IeJICHHON Mapoi 3JIEKTPOHOB WJIM UMEIOIINE OTPULIATENb-
HBIA 3apsii. DTH 3aMECTUTEIH SIBITIOTCS 3/1eKMPOHOOOHOPHbIMU H 33 CUET
BKITIOYCHHUS B COCTAB COMPSDKCHHOW CHCTEMBI CBOCH Maphl AIEKTPOHOB CO3-
JAFOT U30BITOYHOCTD ANEKTPOHHOHN IIOTHOCTH B LEIH COTPSIKEHIUSL.

+M-2¢hghexm nposensemcs  p,T-CONPANCEHHbIX CUCEMAX:

~
>C=(|:Dx' —e=c% Q@)ﬁx'

Ipynnot, obnaoarowue +M->3pghexmom:
R;N.—i RO— ; 'H'al—.
A

[a) Yoo (oo
H,C=CH—0CH; L NH, .

&)
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Ymoobwvl ycmanosums, umeemcs au M-3¢pgpexm neobxooumo:

a) BBIACIHUTH B MOJIEKYJIE COIPSIKEHHYIO CUCTEMY CBSI3EH;

0) ecin cucrema cuMMeTpryHa — M-addekra Het;

B) €CIIM UMEETCs p,T-CONPsDKEHHAsl cUcTeMa, To umeercs +M-3ddexr, a
€CIIM HECUMMETpHYHas T, T-CONPsDKEHHAs cucTeMa, To —M-3(dekT.

Dnexmponnuvie Ipgexmut 3amecmumeneii
BnexrponnEbie
adipercras Bamecrmrenz

+I (M = 0) AnkunnHbie 3amecruTend (-R)

+I,+M —0P —s&®

+,-M  —Cgl;

-I,+M  —OH*, —OR*, —8H, —SR, —F, —Q, —Br, —NHj%, —NHR*, —NR¥

T 0 0
-I,-M  —NR,, —NO,, —SOH, —c‘va —ch. —C=N, —CO0H
* ¥V samecTuTenn MeaoMepHHI addexT npeobnasaerT HaL MHAYKTHBEHEIM

aperTOoM.

B Tonyone sipko mposiBISETCS B3aMMHOE BIMSHUE aTOMOB B MOJICKYJIe
Ha PEaKIHOHHYIO CIOCOOHOCTH BemecTBa. C OIHOM CTOPOHBI, METHIbHAS
rpymmna CHj (3a cder +l-3¢dexTa) moBHIMIaeT AEKTPOHHYIO IIOTHOCTH B
OCH30JIbHOM KOJIBIIC B HOJIOKEHHAX 2, 4 U 6 U olbyeryaer 3aMelleHUE
HUMEHHO B 9THX IOJ0KEHHSIX.

O+
CHj;
5_\{“ B-
M) +1-agupert
rpymmr - CHjy
(>

(3

B3anMHOE BIHMSHHE aTOMOB OMNpEIeIseT HAIpaBICHUE PEaKIUil 3JeK-
TPO(UIEHOTO 3aMEIICHHUS B TOMOJIOTaX OCH30Ja U €T0 MPOU3BOJHBIX — Ipa-
Bryia opueHTtanuu. C qpyroif CTOPOHBI, IO BIUSHHEM OCH30JIEHOTO KOJIbIA
MetuinbHas rpynmna CH; B TomyoJie CTaHOBHTCS OoJiee aKTHBHOW B PEAKITUSIX
OKHUCIICHHUS M PaJWKaJbHOTO 3aMENICHHS IO CpaBHEHHIO ¢ MeTanoM CHy.
Tomyon B oTiIMUME OT METaHA OKUCISAETCS B MATKHUX YCIOBUSX (0OecrBedH-
BaeT moaKucieHHb pactBop KMNO, npu HarpeBanum):
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H OH o

1 slol I v
C=H—= C=0H|| —= C
[ I -H;0 Non
H OH

Tonyon Bensofinad KHeIOTZ

Jlerue, yem B ajikaHax, MPOTEKAIOT PEAKLUH PAAUKAILHOTO 3aMEICHHUS
B OOKOBOM LIENH aJKHIOEH30JI0B:

CHs CHC1
hv
+ Clp ——= + HC1
Bensunxmoprm

310 00BACHACTCS TEM, YTO HA JIUMHUTHPYIOUICH CTaIuu JIeTKO (IIpH He-
BBICOKOH DHEPTUH aKTHUBAIMK) 00Pa3yIOTCs yCTOWYHMBEBIC MPOMEKYTOUHBIC
panukanel. Hampumep, B ciydae Toiyosia oOpasyeTcs paiukal OCH3WII
CH,—CgHs. On Gomee cTabuneH, yeM anKUIbHBIE CBOGOIHBIE PafHKATIBI
(CH3, CHZR), TaK Kak €ro HeCMapeHHbIN 3JIEKTPOH JI€JI0KaJIU30BaH 3a CYET
B3aUMO/ICHCTBUS C T-3JEKTPOHHON CHCTEMON OSH30JIbHOTO KOJIbIIA:

5 Qo
S WON

H—C

@\O”@/ 60
-

B (¢eHomax monm BIMSHUEM T-3JIEKTPOHHOH CHCTEMBI OCH30JIBHOTO
KOJIBIIA TSI aTOMa KUCIIOpOJa MPeIIOYTHTENBHEH spz-m6p1/1;[1/13au1/1;[. Ipu
9TOM OJTHAa M3 HEMOJCICHHBIX JJICKTPOHHBIX Map HaXOIUTCS HA HETHOPH-
HOW p-OpOWTAId M MOXET YYaCTBOBATh B COIPSDKCHHH C apOMATHUYECKON
T-CHCTEMOM.

I'uapokcurpynma mposBIAET OTPHULATETIBHBIN WHIYKTUBHBINA 3(ddext
(~1-3¢dexT) Mo OTHOIICHHIO K YrIIEBOMOPOTHOMY PagMKany M B CIHPTaX
BBICTYTIaeT KaK 3JIEKTPOHOAKIIENTOPHBINA 3aMmecTuTens. B denomax, roe OH-
rpyIa HAXOAMTCSA NPH SP°-aTOMe yriIepoja, KpOMe TOrO OHA IPOSBILET
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TTOJIOKHUTEIBHBI Me30MepHBIH 3pdexT (+M), mpemocTaBiss HEIoAeICH-
HYIO 3JIEKTPOHHYIO Mapy KUCJIOPOAA B T-CHCTEMY CONPSIKEHHsI OCH30JIbHO-
ro KoJbla. BenencrBue Oomnblneid mogBHKHOCTH P-371eKTPOHOB +M-3ddexr
cunbHee, 4eM —l-addekr, T.e. TApoKCUrpynna B (eHONax SIBISETCS AIIEK-
TPOHO/IOHOPHBIM 3aMeCTHTeNIeM (OTpULATEIbHBIA 3apsil Ha aToMe KHCIO-
poza B GeHose HIXKe, YeM B IPEeTIbHBIX 0JHOATOMHBIX CITUPTaX).

1.6. ITonaTHE 0 MEXaHM3Me PeaAKIUH

MHOro4HCIeHHBIE PEAKLINY, TPOTEKAIOIINE B JKUBOW KIIETKE HIIM B IPO-
OupKe, pa3feNAloTCs Ha HECKOJIBKO KJIacCOB IO MX MexaHM3My. Ha mpo-
CTBIX IPUMEPAX 3[€Ch MOKA3aHO 3HAYEHUE PA3HBIX THIIOB PEAKIMN B Opra-
Hudeckoi xumuu. Ha cxeme mpuBeAeHBI JUIIb UCXOJHBIE COCAWHEHHS U
KOHEUYHBIE MPOAYKTHl pEakiMH. B peakuusx OpraHHYeCKUX COeIUHEHHUH,
KaK MpaBWJIO, U3MEHEHHS 3aTParuBaoT TOJBKO YaCTh MOJEKYJIbI, €€ OCHOB-
Hasi KOHCTPYKIMA (YIJICpOAHBIN CKesleT) coxpaHseTca. Hanpumep:

CHZZCHZ + Hzo CH3—CH20H
OTUJICH OTaHOJI

B cnyuae HeopraHmdeckux peakiuii 0ojiee XapaKTepeH pacnaj Coeau-
HEHUS! Ha MOHBI WIIM aTOMBI, U3 KOTOPBIX 00pPa3ylOTCsl COBEPLUICHHO HOBBHIC
KOHCTPYKIMHU: BOJBIIMHCTBO OPraHMYECKHUX PEaKUUi NMPOTEKaroT 3HA4H-
TEJILHO MEJJICHHEE peakliii HeOpraHMYEeCKUX BEIeCTB M OOBIYHO HE 3a-
BEpLIAIOTCS MOJHOCTBIO BCIEACTBHE MX 0OpaTMMOCTH. MHOrue opraHuye-
CKHE PEaKIMM BKIIOYAIOT HECKOJBKO 3J€MEHTapHbIX cTanuil. Ilocnenosa-
TEJILHOCTh HECKOJIbKMX PEaKIUi NPUHATO M300pakaTh B BUE CXEMBI TIpe-
BpaIlleHUH, B KOTOPOM JIEHCTBYIOIIMI HAa OPraHUYECKOE COEIMHEHHE pea-
TEeHT 3alMCHIBAETCS HA/l CTPEIIKOM, a BBIISIIAIOIINICS TOOOUHBII TPOAYKT —
IOJ{ CTPEIIKOM CO 3HAKOM «MHHYCH!

Ilpyvep zammeH c¢XeMEI NMpeBpAIMeHHI

Cly,kw H,0 H, 80, (at)
CH;CH,C1 CH,-CH,0H

CH;~CH, H,=CH,
2

2TaH XnopaTan FTAHCM THIICH

MHorue opraHW9ecKHe PeaKiMy SBISIOTCS CIOKHBIMH M HAYT B He-
CKOJIBKO 3JIEMEHTapHBIX CTAaIUi (IIOCIEIOBATEIBHBIX MM MapallIeIbHBIX).
OOmasi cKOpoCTb CIOKHOM XMMHYECKOH PEaKLUH OINpeAesseTcss CKOpo-
CTBIO ee HanOosee MeUIeHHON (JIMMuTHpYIowei) cTagun. JInMuTupyromei
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SIBIISICTCA CTanus ¢ Ooiee BBICOKOHM »Heprueit axtmBanuu Ea'. B ciydae
CIIOKHBIX pEaKIMi Ha HEKOTOPBIX CTaAMsAX 0O0pa3yroTcsi HecTaOWIIbHBIE
MIPOMEKYTOYHBIE YaCTUIBI — OPTaHWYECKUE MOHBI WIIM CBOOOIHBIC pajuKa-
nbl. VIX oTHOCHTENbHAst yCTOWYMBOCTD U CIIEJIOBATEIIBHO, BEPOSITHOCTH 00-
pa3oBaHUA PACTYT C YBEJIMYEHUEM BO3MOXKHOCTH JeJOKanIMu3aluu (paccpe-
JOTOYEHHMS) 3apsi/ia B MOHE WIIM HECTIAPEHHOTO AJIEKTPOHA B pajIuKae.

Krnaccudukanmio opraHMYecKUX peakuuil MPOBOJAT HAa OCHOBE OOLIMX
JUISL BCEX PEakIMi MPHU3HAKOB: CTPOSHHE M COCTAB MCXOMHBIX M KOHEYHBIX
MIPOXYKTOB; U3MEHEHHUE CTETIEHEH OKHCIICHHS PEarHpyloIUuX YacTHIl, TEIl-
noBoit 3¢dext peakunm; ee obpatuMocTh U T.1. Hanbosee gacto opranu-
YECKUE PEAKIMH KIACCHOUINPYIOT IO CIECAYIOIINM IIPU3HAKAM:

[0 KOHEYHOMY pE3YNbTaTy pPeakiuy (Ha OCHOBE COMOCTABICHUS CTPOE-
HUSI UCXOJIHBIX Y KOHEYHBIX IPOJYKTOB);

10 MUHUMAJIbHOMY YHCIy YacTHI], YYaCTBYIOIINX B JIEMEHTapHOIl pe-
aKIMu;

10 MEXaHU3MY Pa3pbIBa KOBAJCHTHBIX CBS3€il B pearupyonmx MojeKy-
Jax.

Tun MHOroCTaAMMHBIX pPEAaKLMH ONPEACIIOT II0 CaMOM MEJIEHHOU
(mumuTupyromei) cranguu. PaszmmuHble crmocoObl KiaccH(UKAIUM 9acTo
COYETAIOTCS JPYT C APYTOM.

B ocHoBe 3TO# KilaccH(UKAINK JEKHUT COMOCTaBICHUE YNCIIA, COCTaBa
U CTPOCHHMS NCXOJHBIX M KOHEYHBIX NMPOAYKTOB MO YpaBHEHHIO peakuuu. B
COOTBETCTBHM C KOHEYHBIM pE3yJIbTAaTOM pa3IMuaroT CIEAYIOIINE THIIbI
OpPraHUYECKNX PeaKInii:

® 3aMelleHHE;

® [IPUCOEIMHEHHE;

® OTHIETIIICHNE (AIMUMUHHPOBAHUE);

e y3oMepu3anus (TIeperpynnupoBKa);

® pa3NIoKEeHHE.

Ecnu mpomece compoBoXkaaeTcst N3MEHEHHEM CTETIEHH OKHCIICHUS aTo-
Ma yIJeposa B OPraHHYeCKOM COEJMHEHHH, TO BBIJEISIOT TaKKe PeakInuu
OKHCIIEHHS M BoccTaHOBIEeHUS. OKHCIEHHE M BOCCTAHOBJICHHE OpraHuye-
CKMX BEIECTB MOXKET NPOXOJUTH MO KAaKOMY-THOO M3 Ha3BaHHBIX BBIIIE
TUIIOB PEAKLIMH.

Peakyuu 3ameuienus.

ATOM WM aTOMHAas TPYIITUPOBKA B MOJIEKYJIE OPTaHMYECKOTO COeHE-
HUS 3aMelaeTcs Ha APYroi aToM (WM aTOMHYIO TPYIIIAPOBKY):

AB+C— AC+B.
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Peakmum 3TOr0 THIIAa MOYKHO paccMaTpUBaTh KaK peakiud oOMeHa, HO B
OpraHUYeCcKOW XMMHUH MPEIIOUTHTENIbHEH TEPMHUH «3aMEIEHUEY, TOCKOIb-
Ky B 0OMeHe y4acTByeT (3aMellaeTcs1) JIMIIb MEHbIIas 4aCTh OpraHuuecKoi
MoJiekyJsl. [Ipumepst:

C,Hg + Cl, (na cBery) — CH3CH,CI + HClxnopuposanue stana;

CH5CH,CI + KOH (Boan. p-p) — CH3CH,OH + KClienousoii ruapo-
JIM3 XJIOpITaHa.

Peaxyuu npucoedunenus.

B peaknmsax mpucoenWHEHHS MOJEKylIa OpPTaHHYECKOTO COCTUHCHUS H
MOJIEKyJIa TIPOCTOTO WJIM CJIOXKHOTO BEIIECTBA COCAUHSIOTCS B HOBYIO MO-
JIEKYyJTy, IPX 3TOM JPYTHEe MPOAYKTH peakunu He obpasyroresa: A + B — C.
[Ipumepsr:

CHZ:CH—CHg + Brz - CHzBr — CHBr - CH3

OpOMHpOBaHKE MPOTICHA,;

CHZ:CHZ + Hzo g CH3CH20H

THJpaTanys dTUIICHA.

K peakuusiM npUCOEIUHEHHS] OTHOCSTCS TaKXKe PEakLUUH IOJUMepu3a-
mun:nA — A,. Hampumep, obpasoBanue monudtwieHa: NCH,=CH, —(—
CH,—CHy-),.

Peakyuu omuiennenus.

B peaxuuu oTmeruieHus (AIMMHAHAPOBAHUS ) IPOMCXOTUT OTPHIB ATOMOB
WIA aTOMHBIX TPYIIIT OT MOJEKYJBl HCXOIHOTO BEIECTBa MPU COXPAaHCHUH
ee yriepogHoro ckenera. A — B + C. Hanpumep:

OTIICIUICHHUE XJIOPOBOAOpoaa (TIpH ASHCTBUH HA XJIOPAJIKaH CIIHUPTOBBIM
PacTBOPOM IIETIOYH)

CH3—CH,Cl — CH,=CH,; + HCI;

JIETHIPOXJIOPUPOBAHUE XJIOPITAHA

OTILIEIJIEHHE BOBI (IPH HATPEBAHUM CIIMPTA C CEPHON KUCIIOTOM)
CH3—CH20H — CH,=CH, + H,0;

JAerujipatanus 3TaHojina

OTIICIVICHUEC BOJAOPO/Ja OT aJikaHa (B MPUCYTCTBUU KaTaHI/I3aTOpa)
CH3*CH3 — CHZZCHZ + HZ'

JIETHUIPUPOBaHKE 3TaHa

Peakuyuu uzomepuzayuu unu nepezpynnuposKu.

B opraHn4eckoM COCITUHEHUW MPOUCXOAUT Iepexo] (MUrpamms) OT-
JICTBHBIX aTOMOB WIIM TPYIII ATOMOB OT OJJHOTO YYacTKa MOJICKYIIBI K JIpY-
roMy 0e3 W3MCHEHHS €€ KauyeCTBEHHOIO0 W KOJUYECTBCHHOTO COCTaBa!
A—B.
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B sToM ciydae MCXOAHOE BEWIECTBO M MPOLYKT PEAKIHHU SBILFOTCS
n3oMepamu (CTPyKTYpPHBIMHM WM IIPOCTpaHCTBeHHbIMH). Hampumep, B pe-
3y/lbTaTe MeperpynnupOBKH MOXKET U3MEHSAThCS YIJICPOIHBIA CKeJeT MoJle-
KYJIBI:

CH,
AlCL, 100°C |
CHS_ CHZ_CHz_ CHZ_ CH3 _— CH3—CH— CHZ_ CH3 .
H-IleHTan M30MECHTaH

Peaxyuu paznoxncenus.

B pesyibrare peakuu pa3ioKeHHs U3 MOJIEKYJIbI CII0XKHOTO OpraHuye-
CKOTO BEIIECTBA 00Pa3yeTcss HECKOJIBKO MEHEE CIIOKHBIX UM MPOCTHIX Be-
mectB: A—>B+C+. ..

K 5TOMy THIly peakuuil OTHOCHTCS IPOLECC KPEKMHIA — PaCLIEIIEHUE
YIIIEPOJHOIO CKENIETA KPYIHBIX MOJIEKYJI IIPU HArPEBAHMU U B IIPUCYTCTBHU
KaTaIu3aTOPOB:

CiHzns2 — CHamez + CyHzy (N = m + p); nanpumep, CioHz — CsHy, +
+ C5H10.

Peakuun pasiokeHus TPH BBICOKOM TeMIepaType Ha3bIBAIOT MUPOJIH-
30M, HAIPUMED:

CH,; — C + 2H,, nuponu3s merana (1000°C).

Peaxyuu okucnenus u 60CCIMano6Ienu.

OKUCIIUTEBHO-BOCCTAHOBUTENBHBIE PEAKLIUK — PEAKLIUH, B XOJ€ KOTO-
PBIX MEHSETCS CTENEHb OKMCIEHHMs aTOMOB, BXOIALIMX B MOJEKyny. Jis
OPraHMYECKUX PEAKLMM 3TOrO THIIA IPUMEHUMBI TE JK€ 3aKOHbI, YTO M IS
Heopranuueckux. OTIMYHEM SBISETCA TO, YTO B OPraHHYECKONM XHUMHUH
OKHCJIUTENILHO-BOCCTAHOBUTELHBIE MPOLIECCH PACCMATPHUBAIOTCH, IIPEKIIE
BCETO, M0 OTHOIIEHUIO K OPTaHUYECKOMY BEIECTBY M CBA3BIBAIOTCS C W3-
MEHEHHUEM CTENEHU OKHUCJIEHHs YINIEPOJa, SBISIOMIEr0OCsS PEaKIMOHHBIM
LEHTPOM MOJIEKYJBL. JTH PEakUUUd MOTYT IPOXOIMTH MO THUILy pEaKiMi
NPUCOEANHEHHs], OTLIEIUIEHUs, 3amelnenus u T.L.Eciu atom yriepona B
OPraHnYECKON MOJIEKYJIE OKHUCIAETCs (OTAAET 3JIEKTPOHBI 00Jiee DIEKTPO-
OTPHUIIATENLHOMY aTOMy), TO 3TOT MPOLECC OTHOCAT K PEAKIUSAM OKHCIIE-
HHMS, TaK KaK IIPOAYKT BOCCTAHOBIIEHHS OKUCIUTENS (0OBIYHO HEOpraHude-
CKO€ BEIIECTBO) HE SABJIAETCS KOHEYHOM LesbIo JanHol peakuuu. U Hao6o-
POT, peakuueil BOCCTAHOBJIEHUS CUMTAIOT IPOLECC BOCCTAHOBIEHHS aTOMa
YIIepoia B OPraHMYeCKOM BEIIECTRE.

YacTo B OPraHMYECKON XHMHH OTPAaHUYMBAIOTCS PACCMOTPEHHEM peak-
UMI OKUCJIEHHS U BOCCTAHOBJICHHMS KAaK PEAKLMH, CBA3AHHBLIX C MOTEPEH M
NPUOGPETEHHEM aTOMOB BOZOPOIA U KUCIOPOIA.
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BemiectBo okucIsieTcs, eciny oHO TepsieT aToMsl H u (wim) mproOperaeT
aromsl O. Kucnoposcoaepxamuit okucautesab 0603Ha4aroT cumposioM [O]:

R-CH,0H _;Ii) R-CHO ﬂ) R-COOH
CTIApT 2 ATERIH] KHCMOTA
BemectBo BOccTaHaBIMBAaeTCs, €CIM OHO TpuoOperaer atrombel H u
(un) Tepsiet atomel O. BoccranoButens 0603HagaroT cumBosiom [H]:

6[H]
R-NO, ——— R-NH,
-2H,0

CrerneHb OKHCIICHHS YIIIEpo/ia B €ro COSMHEHHUAX U3MEHSIETCS B IMara-
30He oT —4 (Hampumep, B Metane CH,) mo +4 (8 CO,). B opranmyeckmx
COCTMHEHUAX aTOMBI yIiiepojia B OJHOW U TOH YK€ MOJICKYJIC MOT'YT UMETh
pa3Hble CTETIEHU OKHCICHUSI: ’3CH3—’1C H,—OH.

Knaccugpukayus peaxyuii no mexanusmy paspoléa césasei

B 3aBucumocTH OT crmoco6a pa3peiBa KOBAJICHTHOH CBSI3H B pearupylo-
el MOJIEKyJie OpTaHMYECKUE PEaKIH MOIPa3AeIIOTC Ha PagiKalbHbIC
1 MOHHBIC peakuuu. VIOHHBIE peakIiy B CBOIO OYepelb NENATCS 10 Xapak-
Tepy peareHTa, JCHCTBYIOMIETO Ha MOJICKYITY, Ha AJIEKTPO(QUIbHEIC U HYK-
neounbHbIe. Pa3phiB KOBaCHTHOH CBS3H MOXET IPOUCXOANUTH IBYMS CIIO-
cobamu, 0OpaTHBIMU MEXaHH3MaM ee 00pa3oBaHusl.

PaccmaTpuBasi MexaHM3M peakiMu, MpexIe BCEero, oOpalialoT BHUMA-
HUE Ha croco0 pa3pbiBa KOBAJCHTHOH CBSI3M B pearupyrolield MoJeKyIe.
Takux cioco6oB ABa —TOMOJTUTUYECKHI M TeTepoTuTHYeCKHii.

Kosanenrnasn
CBHA3b

J1BYXATOMUAR MOICKYAA

mxy N’W“ﬁ
+ ) OfF+ + + X
O W ')Q /O

PO sATHON

Pamxaim
HCATPAILHLIC ATOMB Hom
€ HECTIAPCHHBIME WICKTPOHAMI WAPRACHHMC aTOMB
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Pa3pbIB CBsI3H, IPH KOTOPOM Ka’KABIH aTOM IOJIYYaeT 0 OJHOMY 3JIEK-
TPOHY M3 OOIIEH Mapbl, Ha3bIBACTCS coMoIumuueckum: B pesyiprare ro-
MOJIMTHYECKOTO Pa3pbiBa 00pa3yloTcs CXOJHbBIE IO AJIEKTPOHHOMY CTpOe-
HUIO YaCTHIIBI, KaXKJIasi U3 KOTOPBIX UMEET HeClapeHHbIH 3JeKTpoH. Takue
YaCTHIBI HA3bIBAIOTCSI CBOOOIHBIMU paIKaIaMHu.

Ecnu npu paspeiBe cBsi3u 001I1ast 3JIEKTPOHHAS T1apa OCTaeTCsl Y OJTHOTO
aToMa, TO TaKOW pa3pbIB HA3bIBACTCS 2emeponumuyeckum. B pesynbrare
00pa3yroTcsi pa3HOMMEHHO 3apsDKCHHBIE MOHBI — KaTHOH M aHWOH. Ecmm
3apsi MOHA COCPENOTOYEH Ha aTOME yIJIepoja, TO KaTHOH Ha3bIBAIOT Kap-
OOKaTHOHOM, a aHHOH — KapOaHUOHOM.

I'omonutnyeckui pa3psiB 6osiee XapakTepeH AJIsl HEMOIAPHBIX U c1abo-
MIOJIIPHBIX CBA3EH, @ TETEPOITUTUIECKUI — AJISI MOTSAPHBIX.

OpFaHH‘IeCKI/IC KaTHuOHbI, aHHOHbI H CBOGOI[HI)IC paauKaibl SABJIAIOTCS
HeyCTOﬁ‘IHBLIMPI MMPOMEIKYTOYHBIMU YaCTULIAMU. OHU BO3HUKAIOT Ipu pas-
PBIBC KOBAJICHTHBIX CBs3€EH Ha HCKOTOPBIX CTaAUAX B CIIOKHBIX PCAKINAX U
cpasy ke BCTYNaloT B JaibHeimne mpespameHus. OTHOCUTeNbHas yCToil-
YMUBOCTb U CJICAOBATCIBHO, BEPOATHOCTDH O6p330BaHI/I§I TOW WM MHOM Yac-
TULIBI OTPEACNAIOTCS BO3MOXKHOCTBIO PAcCpeOTOUCHHUs (JIeTOKaIU3aIliN)
3apsiga B MOHE MM HECIAPEHHOT'O 3JIEKTpOHAa B paaukaie. Uem Oombiie
paccpenoToueH 3apsil B HOHE WIIM HECIIAPEHHBIH JIEKTPOH B pPagHKaie, TeM
MEHBIINM 3aI1aCOM SHEPTHH 00JafaloT 3TH YacCTHIBI U TEM OHU CTAOMIIb-
Hee. BO3MOXXHOCTD AeoKanu3anuy 3J1€KTPOHOB B MOHE WIIHM pajuKaje 3a-
BUCHUT OT WX CTPOCHHS M OMPEACNIACTCS BIMSHHEM aTOMOB M aTOMHBIX
rpymnn (3JIEKTPOHHBIMU 3P QEKTaMH 3aMEeCTUTENEH), CBSI3aHHBIX C aTOMOM,
HECYUIUM 3apsa Uin HeCHapeHHbIﬁ OJICKTPOH.

OT ycTOWYMBOCTH MPOMEXYTOUYHBIX YACTHIl 3aBHCHUT HAIpPaBICHUE pe-
akiuy. YeM HIDKe SHEpPrus MPOMEXYTOYHOHN dacTuIls! (T.e. OoJbIIe yCTOH-
YHBOCTH), TEM MEHBIIIE SHEPTHsl aKTUBAlMK €€ 00pa3oBaHMA. DTO B 3HAYH-
TENbHOM CTETeHH ONpenAessieT HalpaBlieHHE PEeaKIHH B COOTBETCTBHUH C
MIPAaBUJIOM: PeakIus HACT depe3 oOpa3oBaHHe HanOojee yCTOMYUBBIX MPO-
ME)XYTOYHBIX YaCTHII.

Peakummn, B KOTOPBIX NMPOHUCXOIUT TOMOJHMTHUYECKHH pas3phIB CBs3eH U
o0pazyroTcst cBOOOJHO-paJiKaIbHbIE MPOMEXYTOYHbIE YAaCTHIBI, Ha3bIBa-
I0TCS. PaJUKaJIbHBIMU peakuusmMu. IIpuMep — peakumsi pajuKalbHOTO 3a-
MEIEHNUS TTPH XJIOpUpOBaHNH MeTaHa. O0mias cxemMa peakinu:

CH4 + Clz — CH3C| + HCl

Craauu nporecca:

Cl, — 2 Cl(na cBery);

C|'+ H*CHg - HCI + CH3,
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CH3 + C|2 — CH3C| +Clur. .

MexaHu3M paiuKaJIbHOTO 3aMelleHHs] 0003HAYaeTcsi CUMBOJIOM Sg (110
nepBeIM OyKBaM aHTIIMHACKUX TepMHHOB: S —substitution [3amemenne], R —
radical [paaukan]).

Peakiuu ¢ yyactuem CBOOOJHBIX PaJIMKalIOB XapaKTEPHBI IS COSAUHE-
HUI C HEMOJSIPHBIMU U CIA0OTONIAPHBIMU CBSI3SIMH. Takue CBs3M (HAIpPH-
mep, C—C, C—H, CI-Cl, O-O u T.11.) CKJIOHHBI K TOMOJIMTUYECKOMY Pa3phbi-
BY.

VYcaoBus NpoBeaeHUs paJuKaIbHbIX PEAKLIUN:

® TOBBIIICHHAS TeMIepaTypa (4acTo Peakiuio MPOBOASAT B ra3oBoi (da-
3¢);

e JiciiCTBUE CBETA WM PAAMOAKTUBHOTO U3ITYyUCHUS;

® IIPUCYTCTBHE COEIUHEHHH — HCTOYHHKOB CBOOOJHBIX paJHMKaIOB
(MHHIIIATOPOB);

® IPUCYTCTBHE HEMOJISIPHBIX PACTBOPHUTEIEH.

Peaknuyu, B KOTOPBIX IIPOUCXOAUT I'ETEPOIUTHUYECKUN Pa3pblB CBA3CH U
00pasyroTcsi MPOMEXKYTOYHbIE YacTHIBl MOHHOTO THIA, HAa3bIBAIOTCS HOH-
HBIMH peakiusMu. Takue peakiiy XapakTepHbI Uil COSAMHEHUH ¢ MoJsIp-
ueiMu cBsi3simu (C—O, C—N, C—Cl) u cBs3MHU ¢ BBICOKOW MHONSPU3YyEMO-
cteio (C=C, C=C-C=C, C=0 u 1.11.), Omarogaps ux CKIOHHOCTH K TeTepo-
JIUTHYECKOMY pa3pbiBy. [IpuMep MOHHON peakinuu — THAPONU3 2-METHI-2-
XJIOpIIponaHa (TPUMETHIIXJIOPMETaHa, TPET-OY THIXIIOPU/IA).

Oo6mas cxema peakiun: (CH3);C—Cl + H,O — (CH3);C-OH + HCI.

Craauu nporecca:
6+ &- H0 " _
(CH3)3C—Cl — (CH3);C" + C1

MEIEHHAT CTAHA

N M + H
(CH3):CY + 0] = (CH3)3;C-0O
“H “H

VHT ™
(CH3)3C-0_  + CI' = (CH3)3C-OH+ HC|
H

Opranndeckue KaTHOHBI U aHUOHBI — HEYCTOIUUBBIE NMPOMEXKYTOUHBIE
YaCTHUILHI. B ormmume ot HEOPraHN4YCCKUX HMOHOB, MOCTOAHHO ITPUCYTCT-
BYIOIIUX B BOAHBIX pacTBOpax M paciiiaBax, OHU BO3HHUKAIOT TOJIBKO B MO-
MEHT PEaKLMM U Cpa3y e BCTYNAIOT B JAJIbHEHINUE MpPEBpalleHus. Y cllo-
BUsI HOHHBIX pEaKLU:
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HEBBICOKasl TEMIIepaTypa;

MOJIIPHBIE PACTBOPUTENH, CIIOCOOHBIE K COJBBAaTALMM OOPa3yHOLIMXCS
HOHOB.

JlelicTBue cBeTa WJIM paJMOAKTHBHOIO HM3JIydeHUs HE BIIUSET Ha CKO-
POCTH MOHHBIX PEAKLM.

ITo xapakTepy peareHrta, IEHCTBYIOLIETO Ha MOJIEKYIy, HOHHBIE peak-
LUK ICJIATCS Ha 3JIEKTPO(UIBHBIE U HYKIIEO(HIIbHEIE.

Dnexkmpogunvhnvie peakyuu.

DNeKTpoGUITEHOM Ha3bIBAaeTCS PEakuus, B KOTOPOH MOJIEKysla OpraHu-
YECKOT0 BEIECTBAa MOABEPIacTcsl NEHCTBHIO JICKTPOPUIBHOTO pearcHra.
OnextpodribHbIEe («ITIOOAIIIE IMEKTPOHBI») PEareHThI WIIH AIIEKTPOQIITB —
9TO YacTHUIlB! (KaTHOHBI WIIM MOJIEKYJIBI), HIMEIOIIHe CBOOOIHYIO OpOUTaIh
Ha BHEIITHEM 3JIEKTPOHHOM ypoBHe. [IpuMepsl 371eKTpOQUIbHBIX YaCTHIL:

H*, CH;" u npyrue xap6oxatuossl, NO,", ZnCl,, AICI;.

He3anomHeHHOCTh BHELTHETO 3JICKTPOHHOTO YPOBHS B 3JIEKTPOQHIIE 1M0-
kazaHa Ha npumepe AlCl;.

OnexTpoduibHOE MPUCOEANHEHUE:

CH,=CH, + HCI — CH3CH,CI (3nextpotun —H" B coctase HCI)

Craguu: )
I. CH,=CH, + H**CI> — CH3CH," + CI (MemTeHHas).
I1. CHsCH," + CI" — CH;3CH,Cl (OBICTpAs).

MexaHH3M 2JIEKTPOPHIEHOTO MPUCOSIUHEHHS 0003HAYAETCsI CHMBOJIOM
Adg(rio nepBbiM OykBaMm anrnuiickux tepmunoB:Ad — addition [mpucoenu-
uenue], E — electrophile [snextpoduin]).

DnexkTpoduiIbHOE 3aMeIICHHUE:

CGH6 + N02+ i C6H5N02 + H+ (BHGKTpO(bI/IJ'IfNOZJr).

Katuon NO," o6pasyercs B cmecu koHL. kucaor HNO; u H,SO,.

O6o3Hauenue mexanusma —Sg (S — substitution [3amenienue]).

Hykneogunsnvie peaxyuu.

HykneoduibHoii Ha3bIBaeTCs peakiys, B KOTOPOH MOJIEKyJla OpraHuye-
CKOTO BeIIECTBa IOJBEPraeTcs IeHCTBUIO HYKICOQMIBHOTO peareHra.
HyxmreodunpHble («IOOSIINE SAPO») PEareHThl, WIA HYKICOPHIBI — 3TO
YacTUIEI (AHHMOHBI I MOJICKYJIbI), HMEIOIIE HEMOACICHHYIO Mapy dJeK-
TPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YpoBHe. IIpuMepbl HYKI€O(HIBHBIX
gactui: H, CI', Br, CN", H,O, CH;OH, NH,.

CTpoeH1e HEKOTOPBIX HYKJICO(UIbHBIX PEareHTOB
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0@ &Y 0@
u O@‘ " C@@* ol O@
H H
HOH HO:™ ROH
Bona Tugporcug-adunos Cnupr
b, T b, C o,
N e B =N e
H- o\ H B H N H
NH3 RNHz CHs
Aninas Auun Metun-anuon

Brnaromapsi OJBM)XKHOCTH T-3JICKTPOHOB, HYKICO(DHUIBHBIMH CBOMCTBA-
MH O0aZaloT TakKe MOJEKyJbl, coaepxkamue n-cBsizu: CH,=CH,,
CH,=CH-CH=CH,, C¢Hs u 1.11. 310 00BsicHSAET, TIOUeMy 3TIiIeH CH,=CH,
u 6enson CgHg, uMest HenmosspHbBIC Yriepo-yriepoaHble CBSA3H, BCTYHAIOT
B MOHHbBIC PEAKIHU C AEKTpouibHbIME peareHTamMu. [Ipumepsl HyKI€o-
(UIBHBIX peakIuii

HykneoduiabHoe 3amelieHue:

&+ 56— N — . ~
HC—Cl + Na !_.. H,C-OH + Na'Cl' (aykaeodmn- OH )

MexaHu3M HYKICO(QUIBHOTO 3aMeIeHusT 0003HaYaeTCsi CHMBOIOM Sy
(mo mepBBIM GyKBaM aHTIIMICKHX TepMHHOB: S — substitution [3amemnienue],
N — nucleophile [nykneodwu]).

HyxkeoduinpHoe npucoeaunenue: O6o3naueHne mexanusma —Ady (Ad —
addition [mpucoenunenwue]).

6+ 6 &+ O-

HZC‘=O‘+_II—I—CN — Hz(F_OH (HyEmeodua- CN )

[Tpumeps! HOHHBIX peakIHii pa3HbIX THUIIOB.
Hykneogunvnoe 3amewienue:

&+ 3§
R:X + OH" - ROH + X=,
ATKHIFRIONCHML THIPOKCII-HOH cnupr FAAOTCHIL-HOM
(cyGerpar) (Hywacodua) (IPOAYKT peaKiinm) (yXOLAUIAR TPy1Ina)

dnexmpogunvnoe 3ameuienue:

ot &

ArH + ‘NO, — ArNO, + H*.

apen HUTPOH M- KATHON HHTPOAPEH NPOTOH
(eyBerpar) (anexrpodiu) (IIPOIYKT peaxiiist) (YXORRULAR rpyTINg)
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Hyxkneogunsnoe npucoedunenue (cHauana npucoenunsiercs CN™, mo-
tom HY):

O OH

sill " 3 |
R-C  + H-CN - R-C-CN.

\ 1EAHOBOIOPOS |
H (LY S IR TN TN H
pearenr)
anacma HHanrapm
(cyGcrpar) (npoayx1

peaximm)
+
Snexmpogunvroe npucoedunenue (cHavana npucoenunsiercs H', mo-
ToM X):

RCH=CH, + H-X - RCH-CH,

AIKCH rAA0TCHOBROIOPOA I
(cyberpar) Curexrpohianisn X
peareny)

ATKIITANOrCHILL
(IPOIYKT peaxim)

Dnumunupoeanue npu deiicmeuu HyK1eo@punoe (0cHosanuil).

1
RCH,-CH,X  + OH " - RCH=CH, + X" + H,0.
AIKIATAIOTCHILT THIPOKCHA-HOH wiken TUIOTCHI-HON BOA

(cyberpar) (nyraeodier) (NPOAYKT peakiimm) (yxoasmme rpynnms)

Onumunuposanue npu Oelicmeuu IeKkmpounos (kuciom):
T (aexkTpoduaa), ¢

RCH,~CH, OH—) RCH=CH, + H,0.

Lllllp‘ aIKeH (yxoranas I’P,\'Illlil)
(cyberpar) (NPOAYKT peaKim)
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2.YTJIEBOJOPOAbI
2.1. Knaccuduranusi yriieBoaopoaoB

VYrneBogopoabl — OpraHUYECKUe COSANHEHUS, B COCTaB KOTOPBIX BXOIAT
TOJILKO JIBa 3JIeMEeHTa: yriepona u Bogopoa. Hampumep: CH4 CoHg, C3Hg,
CeHs, CgH1p u T.1. B 00mmiem Bume — CxHy.

VYT1eBog0poABl HIMEIOT BXKHOE HAYYHOE U MPAKTUIECKOE 3HaYeHuE. Bo-
MIEPBBIX, NMPEICTABICHAS O CTPOCHHH M CBOMCTBAX 3THX BEIECTB CIY)XaT
OCHOBOM JJIsI M3Y4YEHUs] OPTaHWYIECKUX COEAMHEHUH APYTHX KIACCOB, TakK
KaK MOJIEKYJIBI JIFOOBIX OPraHUYECKHX BEIIECTB COAEPIKAT YIIIEBOJOPOIHBIC
¢dparmenTsl. Bo-BTOpBIX, 3HAHHE CBOWCTB YIJIEBOAOPOJOB IO3BOJISIET MO-
HATh UCKITIOYUTENBHYIO IIEHHOCTh 3TUX COCJUHEHUIN KaK MCXOJHOTO CHIPhS
JUISl CHHTE3a CaMbIX Pa3HOOOpa3HBIX OPraHMYECKUX BEIECTB, IIUPOKO HC-
MOJIb3YEMBIX UYEIOBEKOM. YTJIEBOAOPOABI COAEp)KaTcd B 3€MHONW Kope B
cocTaBe He()TH, KAMEHHOT'O YTIJIs, IPUPOJHOTO U MOIYTHOT'O T'a30B, CIAHIIEB
u Top¢ha. 3amacel 3TUX MOJIE3HBIX MCKOMAEMBIX Ha 3emiic He Oe3rpaHUYHEbI.
OpHako 10 HACTOSAIIErO BPEMEHM OHHU PACXOIYIOTCS TJIaBHBIM 00pa3oM B
Ka4ecTBE TOIIMBA (JABUTATEIHN BHYTPEHHETO CTOPAHHS, TEIIOBBIC HIICKTPO-
CTaHIMHM, KOTEJIbHbIEC) M JIHMIIb HE3HAYMTENbHAs YacTh HCIIOIB3YETCS Kak
CHIphE B XUMUYECKOH MPOMBIIUICHHOCTH. Tak, 1o 85 % Bceil qoObIBacMOit
He)TH UIeT HA NOIyYCHHE TOPI0Ye-CMAa30YHbIX MaTEepHAaOB U JIUIIb OKOJIO
15 % npumensiercst Kak XuMH4Yeckoe celpbe. [loaToMy BaxkHelmel 3aqauei
SIBIISIETCSI TIOUCK M pa3paboTKa albTepHATHBHBIX HCTOYHHUKOB DHEPTHH, KO-
TOpBIE TO3BOJIAT 0oJiee PAI[MOHAIBHO HCIIOJB30BaTh YIJIEBOJOPOTHOE CHI-
pse.

Krnaccudukaimo yrieBogopooB MPOBOIAT HO CIEAYIOMIUMCTPYKTYp-
HBIM IIPU3HAKaM, OTPEACIIIOIINM CBOICTBA 3TUX COCTUHEHUI:

1) cTpoenue yriepoHoM 1enu (YyriaepoaHoro CKeneTa);

2) nannuue B uenu KpatHbix csizeit C=C u C=C (creneHp HACHIIEHHO-
CTH).

1. B 3aBHCHMMOCTH OT CTPOCHHMS YIIEPOAHON IIEMH YIIIEBOJOPOJIBI TOI-
pa3zieIoTHA JIBE TPYTIIHL:

AUMKINYECKHEe WM anupaTHIecKue, T. €. <OKUPHBIE» (OT IpeuecKoro
cioBa «aneidap» — «KHp», TaK Kak BIEPBBIE CTPYKTYPHI C AJIMHHBIMH YT-
JIEPOIHBIMU IIETISIMHU OBIITH OOHAPY>KEHBI B COCTAaBE )KHUPOB);

LUKITHYECKHE.

OTkpbITast (He3aMKHYTas!) HeTb ATH(aTHIECKUX YIIIEBOJOPOJOB MOXKET
OBITHHEPA3BETBICHHON WM Pa3BETBICHHOH. YTJIEBOAOPOABI C HEpa3BETB-
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JICHHOHYTTIEPOIHON IIETIbI0 HA3bIBAIOT HOPMAIBHBIMH (H-) YIJIEBOJOpPOA-
MH.

Cpeny UKINYECKHX YTIIEBOJ0POIOB BIICISIOT:

ANUIMKINYEeCKUe (T.e. annpaTuiecKue UKIMIECKUe);

apoMaTrHyeckue (apeHsl).

B »sTOoM ciywae kiaccH(UKAIMOHHBIM IIPU3HAKOM CIYXHT CTPOCHHUE
LK.

K apomaTtudecknM yrieBogopoaaM OTHOCSAT COCIMHEHHMS, COJCpIKaIIne
OJIMH MJIA HECKOJIBKO OEH30JIBHBIX ITHKIOB ((popmyia 6erzomna CqHeg).

2. Ilo creneHn HACBHIIIEHHOCTH Pa3/INYaroT:

HACBHIIIEHHBIE (TIpeeNbHbIC) YIIICBOIOPOIB! (aTKaHBl M ITHKIIOATIKAHEI),
B KOTOPBIX UMEIOTCS TONBKO mpocThie CBsi3 C—C M OTCYTCTBYIOT KpaTHbIE
CBSI3Y;

HEHACBIILICHHbIE (HEeTpeaebHbIe), COACpIKallie Hapsly C OJUHAPHBIMU
cesi3simu C—C JBO#HBIC M (WITH) TPOMHBIC CBSI3M (a1KEHbI, aIKaIHeHbI, all-
KUHBI, IUKJIOATKEHBI, IUKJIOAJIKHHBI).

AMMKIHYecKHE
(a.]mt]JaTqucKm) |

A.ulc e HbI I_[mc.nua.mcaﬂbl

CnHzn CnH2n
AnkaHbI AnkagueHBI Ik moamk eHBI ApeHsI
CnH2 nt+2 c nH2n-2 C nHQnJ CnHZn-ﬁ
ATKHHBI [k .10 2K HHBI (n6)
CnH2n-2 CnHEn--i

CrenyeT 3aMeTuTh, 4TO XOTs 1o coctaBy Oenzon CgHg popmanbro co-
OTBETCTBYET HEHACHIIICHHBIM IHKJINYECKUM YTIIEBOJOPOJaM (ero MOJIeKy-
JIy 9acTo M300payKaroTKaK MIECTUYJICHHBIA IUKII C TPeMs IBOMHBIMH CBSA3SI-
Mmn). ITo cBoiicTBaM 3TO coeMHEHNE PE3KO OTIMYAETCS OT HEHACBHIIICHHBIX
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BEIIECTB M3-3a JEJIOKANM3AlUK KPATHBIX CBs3ed. [loaToMy coeanHeHus
psina OeH30J1a OTHOCAT K CAMOCTOSITEIBHOM TPYIIe apoOMaTHYCCKUXYTIICBO-
JIOPOJIOB (apEHOB).

Bemon CgHg

2.2.AIKaHBI: CIIOCOOKI MOJIYy4Y€HUSA U XUMHUYECKHUE CBOMCTBA

Anxanvi(napagunevy) — 5TO TPENENbHBIE YIIEBOJOPOABI, KOTOpHIE
MMEIOT BCE OJMHAPHBIC CBSA3H TPH aTOME yIIepoja B SP° — THOPHIN3ALMIL
O6m1as popmyna CyHznso.

Tl'omonoruueckuit psig — 3To rpynna OpraHuYecKuX COEAUHEHUH ¢ OAHO-
TUIHOM CTPYKTYpOH, B KOTOPOM KaXKAbIH MOCIEAYIOUINI YIEH OTINYaeTCs
OT TIPEABINYIIETO Ha MOCTOsHHYI rpymmy atoMoB (—CHy—). OtnmenbHbie
YJIEHBl 3TOTO Psiia Ha3bIBAIOTCA TOMOJIOTAMH, a TPYIIa aTOMOB, Ha KOTO-
PYIO Pa3lUYalOTCA COCEAHHE T'OMOJOTH, — TOMOJIOTHUECKOH pa3sHOCTBIO.
T'oMosorH OTINYAK0TCS MOJICKYJIIPHOM MacCOM, U CIIeJ0BaTENIbHO, (hru3mnde-
CKHMH XapaKTePUCTHUKAMHU.

Mmest ogrHaKOBbIN KaueCTBEHHBINH COCTAaB M OJHOTHUIIHBIE XUMUYECKHE
CBSI3M, TOMOJIOTH O0JIaalOT CXOAHBIMH XMMHUYECKUMHU CBoiicTBamu. Ilo-
3TOMY, 3Hasi XMMHUYECKHE CBOMCTBA OJHOTO W3 YJIEHOB TOMOJOTHYECKOIO
psana, MOXKHO NPEJCcKa3aTh XUMUYECKOE MOBEICHUE U JPYTHX WIEHOB 3TOrO
psna.

C yBeNMYeHHEM YHCIIa YIIIePOJHBIX aTOMOB B MOJIEKYJIe ankaHa (C poc-
TOM MOJICKYJSPHOW MacChl) B TOMOJIOTHYECKOM Py HaOIIF0JaeTcsl 3aKo-
HOMEPHOE M3MCHEHHUE (PH3MUYECKUX CBOWMCTB TOMOJIOTOB (TIEpEXO0] KOJIMIe-
CTBa B KaUeCTBO): MOBBIIIAIOTCS TEMIIEPATYPHI KUTICHUSI U TIJIABJICHUS, YBe-
JINYNBACTCA INIOTHOCTb.

T'oMonornueckuii psii aqkaHOB JIETKO COCTAaBHUTbh, MPUOABIS KKl
pa3 K Ipeabaylield LernoYyke HOBBIM aTOM yryiepoja W JOIOJHSS €ro oc-
TaBIIIMECS] BAIGHTHOCTH 110 4-X aToMaMu Bojopona. J[pyroii Bapuant — J0-
6aBieHue B nenb rpynms —CHy—:
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CH,; mm H-CH,—H — mepBbIif WieH rOMOJIOTHYECKOTO psifa — METaH
(comepxut 1 atom C);

CH3;—CHj3 wiiu H-CH,—CH,—H — 2-ii romosior — atas (2 atoma C);

CH3;—CH,—CH3— 3-i1 romouor — npomnan (3 aroma C);

CH;3;—CH,—CH,—CH3 wnmu H-CH,-CH,—CH,—CH,—H — 6ytan (4 atoma
O).

CnH2n+2
i Ho o
[
H—?—H H—C—C—H H—(‘i—(‘Z—C‘?—H
[
H H H H HH
meTaH aTaH nponax
H H
TC‘:TJ?H 2 A4 CH,-CH,-CH,-CH
-~ ~ 3t HpmHy
HCT [ 7| L
I H | H
H H
H-OyTaH

Cyddukc -an sBisieTcss XapakTepHBIM IJIs Ha3BaHHS BCeX ajlKaHOB. Ha-
YHHAs C IITOTO TOMOJIOTA, HAa3BaHWE ajKaHa oOpa3yeTcss M3 IpedecKoro
YHCIUTEIBHOTO, YKA3hIBAIOIIEIO YHCIIO aTOMOB yrjiepoja B MOJEKyJe, U
cyduxca -an: nenran CsHyp, rekcan CgHyy, rentan C;Hyg, oxtan CgHyg,
HoHaH CgHyg, nexan CygHy, 1 T.11.

Aunkansl ot CHy 1o C4Hyg— rassr, ot CsHy, mo Ci7Hzg — kuakocTu, na-
Jiee — TBEP/IbIC BEIIECTRA.

Ilentan CsHja

Mome b Mo TEKY BT

Crepeoxynoryeckan b oparyma
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HacelmenHbIN aTOM yTiiepoja B ajIkaHaX CBS3aH C YCTHIPbMS APYTUMH
atomamu. CIIeZ0BATEIILHO, €T0 COCTOSIHHE COOTBETCTBYET SP°-THOPH H3ALIMIL
B 5TOM clyuae Kakgas U3 4eThpex Sp -ru6puanbx AQ yriaeposa yd4acTBy-
€T B 0CeBOM (0-) mepekpbiBaHuu ¢ S-AO BoAOpoAa Wi C Sp3-AO JIpyroro
aToma yriiepoja, oopasys o-csisu C—H nim C—C. YeTblpe G-CBsI3U yriepo-
Jla HampaBJ€Hbl B MPOCTpPaHCTBe mox yrioM 109°28', 4ro coorBeTCTBYET
HaNMEHBIIEMY OTTAJIKHBAHUIO 3JEKTPOHOB. IloaTOMy Mojekyna mpocTei-
LIEro TpeAcTaBUTeNs ankaHoB — meraHa CHjumeer dopmy Terpasapa, B
LIEHTPE KOTOPOTO HAXOAUTCSA aTOM YTJIEPOAa, a B BEPIIMHAX — aTOMBI BOJIO-
pona:

JUis Tomy4eHusi TOMOJIOTOB UCIOIB3YIOTCS 00IIIe METO/IbI CHHTE3A.
AJKaHBI BBIICISIIOT U3 NPUPOAHBIX UCTOYHHKOB (IPUPOIHBIA M MOIMYT-
HBIH ra3bl, He()Th, KAMEHHBIN yroub). VICTIONb3yI0TCs TaK)Ke CHHTETHUECKHE

MeTobl. KpekuHr HedTr (IpOMBIIUICHHEIH c1toco0)
450-700 =
CHappr — CHpnr + CluHann
LK CHNKEH

[Ipy KpekuHre aJKaHbl MONYYalOTCs BMECTE C HEMpPEASbHBIMH COCNU-
HEHUAMH (aJIKeHaMH). DTOT CIOCO0 BaXKEH TEM, YTO MPHU Pa3phIBE MOJEKYI
BBICIIMX aJKAaHOB IIOJIy4aeTCsl OYCHb LEHHOE CBHIPbE JUII OPTaHUYECKOIo
CHHTE3a: IPOIaH, OyTaH, u300yTaH, U30IICHTAH U Jp.

I'mppupoBaHue HeNpeneNbHBIX YTIIIEBOAOPOIOB!

H 2H
CnH2n4z) CnHﬂm-I {—2 anZnZ

ANFEH Bl ANKEHBL AN B

lasudukanus TBEpIOro TOILIMBA (IPH MOBBILEHHONW TEMIEpaType H
naBieHuy, katanuzatop Ni):
C+2H, —» CH,

W3 cunres-raza (CO + H,) momy4aroT cMech allkaHOB:

nCoO + 2n+1)H, —> CH, ., + nH,0
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Peakmus Bropma: cuHTe3 0oiee CI0KHBIX alIKaHOB M3 TaJIOTEHOIPOU3-
BOJHBIX C MEHBIIMM YUCIIOM aTOMOB YTJIepo/a:
2CH;C1 + 2Na —— CH;-CH; + 2NaCl
XNAPMEHIH ANAH
U3 corneli kapOOHOBBIX KUCIIOT CIUIABJICHUE CO MIeoublo (peakims [Jro-
Ma)

CH,COONa + NaOH —'3 CH, + NacCO,

USRI HAMPLUA
Pasnoxxenne xapOHIOB METAIUIOB (METAHHUIOB) BOIOM:

ALC, + 12H0O — 4Al0H, Ll + 3cH, T

XuMHUYecKHe CBOMCTBA aJIKAHOB

Peaxyuu 3amewjenus. B monexynax amkaHoB cBsisu C—H mpocrtpancT-
BEHHO OoJiee MOCTYITHBI JJIS aTaKd OPYTUMHU YacTUIIAMH, YeM MeHee Ipod-
ueie cBsi3u C—C. B ompenenieHHbIX YCIOBHAX MPOUCXOIUT Pa3pbiB KMECHHO
C—H-cBsizelt 1 oCylIeCTBISIETCA 3aMeHa aTOMOB BOJOPOJia Ha JIPyrUe aTo-
MBI WIHX I'PYHIIBI aTOMOB.

lanmorenupoBaHue ankaHOB — peaklMs 3aMEUIeHUs] OJHOr0 WM OoJee
aTOMOB BOJIOPO/ia B MOJIEKYJIE ajKkaHa Ha rajoreH. [IpoayKThl peakiuu Ha-
3BIBAIOT TajoreHaIKaHaMU WU TaJIOTeHOTPOU3BOAHBIMU aJIKaHOB. Peakius
QIIKaHOB C XJIOPOM M OPOMOM HJET Ha CBETY WX IPH HaTPEBaHUH.

Xnopuposanue merana: CHy + Cl, — CH3Cl + HCI (cBer, YO).

XJIOPMETaH XJIOPOBOJOPOJL

[Ipu xnopupoBaHWM WU OPOMHPOBAHHH ajKaHA C BTOPUYHBIMHU WIIH
TPETUYHBIMH aTOMaMH yTIIepOJa JIerde BCEro MIeT 3aMellleHIe BOIopoaa Y
TPETUYHOTO aTOMA, TPyJHEE — Y BTOPHYHOIO U €Ille TPYJHEE — Y MePBUIHO-
ro. 910 00BsAcCHAIETCA OOIbIIEH YCTOWYMBOCTHIO TPETUYHBIX U BTOPUYHBIX
VTIEBOJOPOAHBIX PAIUKAIOB MO CPABHEHHUIO C MEPBUYHBIMH BCIIEICTBUE
JIEIOKaIN3alii HeCTIapeHHOoTro 3JeKTpoHa. [losTomy, Hanmpumep, npu O6po-
MHUPOBaHUH TIPOTIAHA OCHOBHBIM IIPOIYKTOM DPEAaKLIUHU SBIsSETCS 2-OpoMm-

IIPOIIaH:
H Br

| |
H,C-C-CH, + Br, ', H,cCH CH,+HBr

2-GpOMARONTH
B ONGH

AukaHbl 00eclBeYMBAIOT PacTBOp Opoma NpH HAarpeBaHWH, BCTYyMNas B
PeakIuio paauKaIbHOrO 3amerieHus. Ha ankanel nelicTByeT pa3daBieHHas
a30THAs KHUCJIOTa MPH HarpeBaHWU W JaBJICHHWU. B pe3ynpTaTe MpoOMCXOIUT
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3aMEIEHNE aTOMa BOJOPOAA Ha OCTATOK a30THOW KHCIOTHI — HUTPOTPYIILY
NO,. DTy peakuuio Ha3bIBaIOT peakUUed HUTPOBAaHMS, a MPOAYKTHI peax-
LIUN — HUTPOCOEAUHEHUAMU.

R-H + HO-No, 2PUCP, g No, + HO
[rintaeicy AIHET HULD OGN
FRCTIOMS
(pas.}

[Tpy HUTPOBAHMH AJIKAHOB TAKXE COOJIONAETCS MOPSIOK PeaKIMOHHOM
criocobHocT C—H-CBsi3eil, XapaKTepHBIH U peakuil paIuKaibHOTO 3a-
MEILEeHUS:

" o
H,C—C—CH, + HO-NO;, —— H,C-CH-CH;+ H,0
H

nponaE Z-HUIE ONpONaE

Hecuopuposanue anxkanog. 1lpm HarpeBaHUM AJIKaHOB B NPHUCYTCTBUHU
KaTaau3aTOPOB MPOUCXOJAUT UX KATAIUTUYECKOE NETHAPUPOBAHUE 32 CUET
paspsiBa cBsizeit C—H u oTInermieHns aToMoOB BOAOPOAa OT COCETHHUX YTJe-
pOIHBIX aTOMOB. [IpH 5TOM ankaH mpeBparIaeTcs B alIKeH C TEM K€ YHCIOM
YTICPOTHBIX AaTOMOB B MOJICKYJIE:

CH,-CH, CH,-CH, —"* 5 CH, CH=CH-CH, + H,
By Byinei-2
500°C, i
CH;-CH; ——— CH,=CH, + H,
sman IMLTEH

Ipu t = 1500 °C npoucxomuT MeKMOIICKYIIPHOE ACTHIPUPOBAaHUE Me-
TaHa o CXeMe:
H-CH;+ H;C-H —— H-C=C-H + 3H,

S LTEH

Ota pCakua UCHOJIB3YETC I NPOMBIIIJICHHOTO MOJYYCHUS alleTUIIC-
Ha.

HSOMepus’auuﬂ anKamnoes. AJKaHbI HOPMAJIbHOI'O CTPOCHUA I1OJ BJIUAHU-
€M KaTaJIM3aTOPOB U IPU HAarpeBaHUU CIIOCOOHBI MpeBpaaTbCd B pa3BeTB-
JIEHHBIE AJIKAHLI 0€3 U3MEHEHHS COCTaBa MOJIEKYJI, T.C. BCTyIIaTb B pCaKINU
“3oMepHu3ai. B 3THX peaknusx y4acTBYIOT ajKaHbl, MOJIEKYJbI KOTOPHIX
CoJlepIKaT He MEHee 4-X YIIIEPOIHBIX aTOMOB.

100°C, A1C];
CH,;-CH,-CH,-CH,CH; —— (::[-13—(|:H—(:H2—CH3
-8 HINAH CH,
2-memunbyiman
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Peaxyuu oxucnenusankanoe. B OpraHmdeckoil XUMUHU pEakLUU OKHC-
JICHHST ¥ BOCCTAHOBJICHUS PACCMATPHUBAIOTCS KaK PEAKIUH, CBA3aHHBIC C
nmorepel U mpuoOpeTeHHEM OPraHUYEeCKUM COCMHEHUEM aTOMOB BOJIOPOIA
U KHCJIOPOAa. DTU MPOIIECChI, ECTECTBEHHO, COMPOBOKAAOTCS U3MECHCHHEM
cTeneHei okucaeHus atoMoB. OKUCIICHHE OPraHMYECKOTO BEIIECTBA — BBE-
JICHHE B €r0 COCTaB KUCJIOpona W (WMJIH) OTINEIUICHHE Boxopona. Boccra-
HOBJIICHHE — OOpaTHBIN mporecc (BBEACHUE BOJOPOAA U OTIICIUICHHE KH-
cropona). YunteiBast coctaB ankaHoB (CpHanep), MOKHO clienath BBIBOI O
UX HECTIOCOOHOCTH BCTYIIATh B PEaKIINU BOCCTAHOBIICHUS, HO BO3MOXXHOCTH
Y4acTBOBATh B PeakUUsIX OKUCIeHUs. [Ipu oObIIHON TeMIiepaTtype aaKaHBI
HE BCTYNAlOT B pEaKknWu naxe C CWibHBIMH okuciutersiMu (HoCr,07,
KMnO, u T.11.). [Ipn BHECEHUH B OTKPBITOE TUTaMS alKaHBI TOPAT. [Ipu 3TOM
B U30BITKEC KHCJIOPOJa MPOUCXOAUT UX TMOHOe okucieHue 10 CO,, rae yr-
JIepoJl UMeeT BBHICIIYIO CTENeHb OKucieHus +4, u Boxsl. ['opeHue yrieso-
JIOPOJIOB MPUBOIUT K paspriBy Bcex cBsizeit C—C u C—H u conpoBoxaaeTcs
BBbIICTICHUEM OOJIBIIOTO KOJTUYECTBA TEIUIA (IK30TEPMUYECKAST PEAKITHS).

CH,+ 20, — CO,+ 2H,0 + 8B0 k/x

CyHyy + 125 0; — 8CO,+ 9H,0 + Q

[Mpumenenne ankanoB. [IpenenbHble yrieBOAOPOIbl HAXOAAT IIUPOKOE
NPUMEHEHNE B CaMBIX Pa3HOOOPA3HBIX cepax KHU3HU M JIESTEITbHOCTH de-
JIOBEKA.

I'a3z000pa3Hbic ankaHbl (METaH W MPONAH-OyTaHOBAasS CMECh) UCIOJIB3Y-
I0TCSL B Ka4eCTBE IIEHHOTo ToIuiMBa. JKuaKue yrieBoIOpOAbl COCTABISIOT
3HAYUTEJBbHYIO JIOJII0 B MOTOPHBIX M PaKETHBIX TOIUIMBAX W HCIIOIB3YIOTCS
B KadecTBe pacTBopuTeinel. BazenmnHoBoe macio (cMech XKHUAKHX YIIIEBO-
JIOPOJIOB C YMCIIOM aTOMOB yriepoaa a0 15) — mpo3padHas KHIKOCTh 0e3
3amaxa M BKyca, MCIHOJB3YEeTCs B MEIUINHE, Map(ioMepun U KOCMETHKE.
Bazenun (cMech KUIKUX M TBEPABIX MPEAETBHBIX YTIIEBOJOPOIOB C YHCIOM
YIJIEPOJTHBIX aTOMOB JI0 25) MpUMEHsIETCs AJIsl IPUTOTOBJICHHUS Mas3ei, Mc-
MoNB3yeMbIX B Meaunuue. [lapadua (cmech TBePabix ankaHoB Cig—Css) —
Oenas TBepaas Macca Oe3 3amaxa u Bkyca (1, = 50-70°C) — npumensiercs
JUISl U3TOTOBJICHHUS CBEUEH, MPOMMUTKYU CIIMYEK M YIaKOBOYHOH Oymaru, Jjist
TEIUJIOBBIX MPOLIEAYP B MEAMIMHE U T.J. B coBpeMeHHO! HeTeXMMUIECKOH
MIPOMBILINIEHHOCTH TMpeJebHbIEC YIIIEBOJOPO/BI SIBISIOTCS 0a30it IuIs 1mosy-
YEeHUsI Pa3HOOOPA3HBIX OPraHMYECKUX COCOMHEHHH, Ba)KHBIM CHIDHEM B
nporeccax Moy4eHHs MOJyIpOIyKTOB JUIsl IPOU3BOJICTBA IUIACTMAcC, Kay-
YYKOB, CHHTETHYECKHX BOJOKOH, MOIOIIMX CPEACTB M MHOTHX JAPYTHX Be-
IIECTB.

41



2.3. AJIKEeHBI: cIOCO0BI MOTYYeHUsI U XUMUYecKHe CBOHCcTBa

AnKeHbl — 3TO YrIEBOAOPO/BI, KOTOPBIE UMEIOT OJHY ABOIHHYIO CBSI3b
npu atome yrmepoia B SP-rubpummsammn. O6mas dopmyra CoHg,. ITo
CHUCTEeMaTHYECKOH HOMEHKJIAType Ha3BaHUS aJIKCHOB IPOU3BOJAT OT Ha3Ba-
HHUH COOTBETCTBYIOIMX aJKAHOB (C TEM K€ YHCIIOM aTOMOB yIJIepoja) my-
TeM 3aMeHBI Cy(dHKca -aH Ha -eH.

2 aroma C — sTan — 3teH; 3 aroma C — mpomnad — IPOTIeH | T.JI.

I'maBHast mems BEIOMpaeTCs TakUM OOpa3oM, YTOOBI OHa 00A3aTENBHO
BKITFOYajia B ceOs MBOWHYIO CBSA3b (T.e. OHa MOXKET OBITh HE CaMOW IIHH-
HOM).

TIToCKOCTE

TLI0CKOCTE - CBASH
- cEAeH

OdpazoraHHe qBoOIHON cBATH C=C

g

H-., ~H H. =D .H H H
S co —» ‘C—o-C1 —» C=C

H* | S H H @D M v u

Hymepanuio yriepogHbIX aTOMOB HAuUMHAIOT C OJIMXKHETO K JIBOMHOI
cBs3u KkoHma nend. Lludpa, obo3Hauaromas MmojoXeHHe IBOWHOHN CBA3M,
CTaBHUTCS OOBIYHO TOCTe cydukca -eH. Hampumep:

6 5 4 3 2 ]
CH;-CH-CH,—CH=CH-CH;
'llea S-memiinsexcen-2 .

JUid mpOCTEHIINX alIKEHOB IIPUMEHSIOTCS TaKXKe HCTOPUYECKU CIIO-
JKUBIIIMECS] Ha3BAHUS: STWIEH (3TE€H), MpoMuieH (mporeH), OytuneH (OyTeH-
1), m300yTHIIeH (2-MeTHIIIPONIeH) U T.Il. B HOMEeHKIaType pa3In4HbIX Ki1ac-
COB OPTaHWYECKHX COCIMHEHHWH HamOojiee 4acTO HMCHOJB3YIOTCS CIIEAYIO-
1€ OJHOBAJICHTHBIE PaJUKalbl AIKEHOB:

-CH=CH; -CH;-CH=CH;
GLHELT CULIET
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Nzomepus yrirepoaroro ckenera (Haunnast ¢ C4Hpg):

CH,=CH-CH,-CHj; CH,= (lj— CH;
CH;
Erymean-J 2B LT RPO RN
W3omepust moJIoKeHust ABOHHO# cBs3u (HaunHas ¢ C4Hg):
CH,=CH-CHy-CHj; CH;— CH=CH-CHj
Eymer-1 Evimen-2
Me:xkiaccoBasi U3oMepHs ¢ HUKIoanKkaHamu, HauuHas ¢ C3Hg:
CH,
CH3=CH-CH3; +— CGiHe— /™
Hpomen CHy;— CH;
Iy moTrp o ITA
CHy—CH,
CH3=CH-CH3—-CH; +— CaHg —+ | |
ByTen-1 CH,—CH;
Mmoo Gy Tan |

IIpocTpaHcTBeHHass H30MepHs alKeHOB. BpaiieHHe aTOMOB BOKPYT
JIBOITHOM CBSI3M HEBO3MOXKHO O€3 ee pa3pbIBa. DTO 00yCIOBICHO OCOOEHHO-
CTSIMH CTPOCHHS T-CBSI3U (M-3JIEKTPOHHOE OOJIAKO COCPEIOTOYEHO Hal U
TI0J], THIOCKOCTBIO MOJIEKYJIBI). BeniencTBre KecTKOH 3aKpeIyIeHHOCTH aTo-
MOB IOBOPOTHAsI U30MEPHsl OTHOCUTENBHO JBOIHOMN CBS3U HE MPOSBIAECTCS.
Ho craHoBUTCS BO3MOMKHOU yuc-mpanc-u30MepHs. AJKEHBI, UMEIOIUE Y
Ka)I0T0 U3 JBYX aTOMOB YIIIEpOJa MPH IBOIHOI CBSI3U PAa3IUYHBIE 3aMeC-
TUTEJIH, MOTYT CyHICCTBOBATH B BUJC JIBYX HPOCTPAHCTBECHHBIX U30MCPOB,
OTIIMYAIOIINXCS PACHOJI0KEHUEM 3aMeCTHTENeH OTHOCHTEIBHO IIOCKOCTH
T-CBSI3H.

Taxk, B mosexyne Oyrena-2 CH;—CH=CH-CHj; rpynmnsr CH3 moryT Ha-
XOIMUTHCS OO0 MO OHY CTOPOHY OT JIBOMHOI CBSA3M B IMC-U30MeEpe, THO0
10 pa3HbIe CTOPOHBI B TPAHC-U30MeEpe.

Tonyuenue anxenos. B mpupoje alKkeHbl BCTPEUAIOTCS B 3HAYUTEIBHO
MEHBILEH CTENEHH, YeM MIPEJENbHbIE YIIIEBOJ0OPOIbI, IO-BUANMOMY, BCIEA-
CTBHE CBOEH BBICOKOH peaknnoHHOH criocoOHocTH. [losToMy nx moirydaror
C UCIIOJIb30BAHUEM PA3IHYHBIX PEAKIIHN.

Kpekunr ankaHoB:

C7H15—>CH3*CH:CH2 + C4H10.

OrmeruieHre (MIMMUHUPOBAHKUE) IBYX aTOMOB WJIM TPYIIl aTOMOB OT
COCEITHUX aTOMOB yTiiepoia ¢ 00pa3oBaHHEM MEXTy HUMH TT-CBSA3H.

JleruporajgoreHMpoBaHue TaJOTeHANIKaHOB NP JIEHCTBHUHM CIIMPTOBOTO
pacTBopa IeIoun
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CHz~CH-CH; + KOH/ermpr —= CH3-CH=CH, +KBr + H50
B

Jlernmparaiys CIIUPTOB TIPH MOBBIICHHO M TeMmepatype (Bbime 140 °C)
B IIPUCYTCTBHH BOJOOTHUMAIOIUX PEarcHTOB

H,S80;4
CH3;-CH-CH» ———= CH3;-CH=CH, + H,0

Peakiiuyn 3MUMHHUPOBAHUS UAYT B COOTBETCTBUU C NMpaBUIIOM 3aiilieBa:
OTIIEMJICHUE aTOMa BOJOPOAA B PEAKIMAX IEeTUAPOraJIOTCHUPOBAHUS U
JeruapaTauy IpOUCXOAUT MIPEUMYIIECTBEHHO OT HAUMEHEe THIPOreHU3H-
POBaHHOTO aToMa yriaepoza. Takue ajkeHsl 00safaoT Oojee HU3KOW IHEp-
THEH.

JleranoreHMpOBaHNE AUTAIOTCHAIKAHOB, UMEIOIINX aTOMBI T'aJoTreHa y
COCETHMX aTOMOB YTJIEPOJa, TP ACHCTBUHM AKTHBHBIX METAJIJIOB!

CH;Br—CHBr—CH; + Mg — CH,=CH—CH; + MgBr; .

HerunpupoBanue ankaHoB npu 500°C:

Cr,0
CHy-CH-CH, 1235 cHy CH=CH, + H;
H H

XuMHUYecKHe CBOMCTBA aJIKEHOB

Peaxknyu npucoequHeHys K alKeHaM UAYT [0 MECTY pa3pblBa JBOMHOMU
CBA3M AJIKEHBI BCTYIAIOT B pa3HOOOpAa3HbIE PEaKIIUU TIPUCOETUHEHHS.

ATKeH Pearenr IIponykT Brun peaxipn
i ] 1
—-C=C- + Ha — —C-0C- Tunpupopanue
1 I!I I!I {BOCCTAHOENEHHE)
11
—C=0C- + Br; —— —(;J — (;J— Tanorenuporanue
o Br Br {EpormpOEaHme)
11
—C=0C- + HCl — -C-C- Tupporancregnpopanne
1 I!I (I:l {THAPOXIIOPHY OF SHHE )
H* 11
—(i_': = ('i':— + H:0 —— —(Ij — (Ij— Tunparanma
H OH
KaTANHE ATOP 1 1
n (—(I3 =) _— (—(;J— ('IJ—)I1l HMonumepusanua
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[IpucoenuHeHne TaJOTeHOB M0 ABOHHOM cBs3n C=C MPOUCXOAUT JETKO
B OOBIYHBIX YCIIOBHAX (MPH KOMHATHOW TeMIieparype, 0e3 KaTaiu3aTopa).
Hanpumep, ObicTpoe oOeciBeuMBaHHE KpacHO-Oypod OKpackd pacTBopa
O6poma B Bojic (OpOMHOM BOJIBI) CIIY>KUT KaYECTBEHHOW peakI[Mel Ha HallH-
yue TBOMHOM CBSI3U:
CH3;-CH=CHz +Br: —— CH;-CH—CH:
RPQRUAEH ]Igr ]|3r
12-dutposmponan
Emie nerye npoucxoauT NpUcOEIUHEHUE XJI0pa:
CHx=CH; + Ckh —— C1-CHz—CH:-¢l
1. 2-dunnopamar

OTH peaky NPOTEKA0T N0 MEXaHU3MY JIEKTPO(GMILHOTO MPUCOEIH-
HEHHS C TeTePOIUTUYECKUM Pa3phIBOM CBsI3€H B MOJIEKYJIe TajloreHa.
I'unporanorennpoBanue (IpUCOeTUHEHNE TaJIOTEHOBOIOPOIOB)
CHy=CHp + HCl — CH—CHp

SFLLTEH H 1
XAQp AR

Peaknus uuetT mo MexaHW3My 3JIeKTPO(QHIBHOTO NMPUCOSTHHEHUS C Te-
TEPONMTHYECKUM Pa3pbiBOM CBsi3el. DnekTpodunom seisercs npoton H B
coctaBe Mosekyibl ramorenoBogopoga HX (X — ramoren). Cxema mexa-
HU3Ma peakiuu ruapoxiopuposanus stmwiena CH,=CH,+ HCl — CHgz-
—CH,CI.

HampasneHue peakuuy NpUCOSIHHEHUS raJOreHOBOJOPOIOB K aJIKeHAM
HECHMMETPHUYHOTO CcTpoeHusi (Hampumep, kK upormieny CH,=CH-CHz)
orpeessieTcs: NpaBuioM MapKOBHUKOBA: B PEAKLHSIX MPUCOSANHEHUS T10-
JSIPHBIX MoJIeKyl Tura HX Kk HECHMMETPUYHBIM alIkeHaM BOJIOPOJI MPUCOe-
JUHSIeTCsl K 0oJiee THAPOTeHU3UPOBAaHHOMY aTOMY YIJIepoja HpH JBOHHOI
CBsI3U (T.e. aTOMY YyIJIepoJia, CBSI3aHHOMY C HaWOOJIBIIUM YHCIOM aTOMOB
BOJIOPOJIA).

Tak, B peakuuu HCIC npornmieHoM U3 ABYX BO3SMOXHBIX CTPYKTYPHBIX
M30MepoB 1-xyopnponana u 2-XJIoprpornana, 00pasyercs HOCISIHUIH:

CH;=CH-CH; + HCl —— CH;-CHCI-CHj3;
FRCRLREH 2-?{."10;3??;?0??(13{

OTa 3aKOHOMEPHOCTH ObLIa NepPBOHAYAIFHO YCTAHOBJIEHA SMITUPUIECKH.
B coBpeMeHHO# OpraHHYecKOil XMMHH JJaHO TEOpeTHIecKoe 00O0CHOBaHHE
ImpaBujia MapKOBHI/IKOBa Ha OCHOBE ITOJIOKEHUA O BIIUAHUHN DJICKTPOHHOT'O
CTPOEHHS MOJIEKYJI Ha X PEAKI[HOHHYIO CIIOCOOHOCTb.

I'mpparanus (mprcoenHEHNE BOJIBI)
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CHp=CH,+ H,0 s CH—CHy
FFUASH H OH

SIMUTOERL CAUPIT |

B peakuuAX HECUMMETPHUYHBIX AJIKCHOB CO6J'IIOL[aeTC$I IpaBUjIo Map-
KOBHHKOBA.

+

CHy CH=CH;+ H,0 -H CH;CH—CH,
HPORUADH 6]{ ]l.[

HIOHPEHLUAOSELE CHIP

HOﬂuMepl/L?alﬂ/lﬂ AJIKeHO8. HOHHMepH3aHPI${ — peakuus 06pa30BaHI/IH BbI-
COKOMOJICKYJIAPHOT'O COCANHCHUA (HOJ‘II/IMepa) IMyTEM IOCICAOBATCIBHOTO
MPUCOCANHCHUA MOJICKYJI HU3KOMOJICKYJIAPHOTO. PeaKI_[I/II/[ MoJmMepu3aniu
AJIKCHOB UAYT 3a CUCT MPUCOCANHCHUSA 1O KPATHBIM CBA3SM!

_ KaT.
nH,C=CH, —> (—CHz—CHz—)M
eI LA
KaT.
nHC=CH —= (-CHyCH-),
CH, CH,
: AOAUAPORUIEH

PeaKLﬂ/lu OKUCTIeHUs AIKEeHO86. CTpoeHI/Ie IIPOAYKTOB OKHCIJICHHA AJIKCHOB
3aBHUCHUT OT yCHOBI/Iﬁ pCaknuu U Npupoabl OKUCIUTCIIA.

Msrkoe OKHCICHHE aJIKeHOB BOJAHBIM PACTBOPOM II€pMaHraHaTa KaJlus
MPUBOIMT K 0OPa30BAHUIO JBYXATOMHBIX CITUPTOB (peakius Baruepa):

KMnO,
CH=CH, +[0] + 0 ——5 HO-CHCHy-OH
SRR SPURSHIAURONY (SaHINOR),

B xone 3T0i1 peakiiuy MpouCXoauT obeciBeunBaHue (pPHOIETOBOM OKpa-
cku BogHoro pactsopa KMnO,. Tlostomy oHa ncmonb3yeTcs Kak KadecT-
BEHHas peaKlys Ha anKeHbl. [IpH *KECTKOM OKUCIICHHH AlKEHOB KUIISIIUM
pactBopom KMnO, B KuCIOi cpesie MPOUCXOTUT TIOHBIA pa3phIB IBOHHON
CBA3H:

KMnO, (HY, t
CH,—CH=CH-CH; +4 [0] —————> 2 CH,CO0OH
Eyrman-2 VRCYCHAR KUCROME

[TpoMbInuIeHHOE 3HAUEHHE UMEET YaCTHIHOE OKHCIICHHE AJIKEHOB C 00-
pa3oBaHMEM LMKIUYECKHX OKCHIOB, KOTOPBIE IIUPOKO HCHOIB3YIOTCS B
OpraHUYEeCKOM CHHTE3€:

2CH,=CH; + O 150.350°¢ 2 CHy—CH

= [t S Y —_

2 2 2 KaTalHszaTop 2 2
ITHIIEH STHITEHOKCHT,

{ImoKcHI)
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[TomHOE OKHCIEHNE (TOpPEHUE):
20 Hom + 300 — 20 COy+ 20 HO+ Q)
Hy + 30, — 2C0,+2H,0+ 0

I'az000pa3HbIE TOMOJIOTH AJIKEHOB 00Pa3ylOT C BO3AYXOM B3pBIBUATHIC
CMECH.

[pu HarpeBanuu 1o 500°C BO3MOKHO paiKajbHOE 3aMEHICHHE aTOMa
BOJIOPOJIa IIPU COCEJHEM K JIBOMHOM CBSA3U aTOME YIIIEPOJa:

CH3-CH=CH; + Ckh —— Cl-CHy-CH=CHp + HCl

Ilpumenenue ankenog. ANKEHBI NMPUMEHSIOTCA B KadeCTBE HMCXOIHBIX
MPOXYKTOB B NMPOU3BOJCTBE MOIMMEPHBIX MAaTEPHAIOB (IIacTMAcC, Kaydy-
KOB, IUICHOK) M IPYTHX OpraHudecKkux BemecTs. DtwieH (3teH) H,C=CH,
UCTIONb3YeTCsS JUIS  TOJNYYSHHS] TOJMATHIICHA, MNOIUTETPadTOPITHICHA
(TedioHa), ITUIIOBOTO CIUPTA, YKCYCHOT'O albAETHIa, TajJoreHONpPOU3BO/I-
HBIX M MHOTHUX JAPYTHMX OpraHM4deckux coenuHeHuil. Ilpumensercs kak
CPEACTBO JUIsi YCKOPEHHOTro co3peBaHust (GpykroB. [IpommieH (mpormeH)
H,C=CH,—CHj3 u Oytunens! (0yreH-1 u OyTeH-2) UCIOIAB3YIOTCS IS TIOJTY-
YeHUss CIOUPTOB W nonuMmepoB.  M300ytwieH  (2-MeTHINPOIEH)
H,C=C(CH3), npumeHsieTcsi B POU3BOICTBE CUHTETHYECKOTO KaydyKa.

Ankaouenst, mverot obduryro dpopmyiny CiHy, o o mpaBumam I[UPAC
TJIaBHAS [EIb MOJIEKYJIBI alKaJueHa JOJDKHA BKIIIOYaTh 00€ ABOWHBIC CBsI-
3u. Hymeparust aToMoB yriieposia B IIEIH MPOBOJAMUTCS TaK, YTOOBI IBOWHBIE
CBSI3U MOJTYYMJIM HaMMEHbIINE HoMepa. Ha3BaHus ankagueHOB MPOU3BOASAT
OT Ha3BaHUH COOTBETCTBYIOIIMX AJTKAHOB (C TEM JK€ YHCIOM aTOMOB YTJIe-
pona), B KOTOPBIX MOCHENHss OyKBa 3aMEHSETCSl OKOHYaHUEM -OueHn. Me-
CTOIIOJIOXKEHNE JBOMHBIX CBSI3€H YKa3blBAECTCS B KOHLE Ha3BaHWUs, a 3aMec-
TUTEJIed — B Havyasie Ha3BaHus. Hanpumep:

1 2 i 4
CHFCH-CH=CH, &ymadusn-1,3

(Anagirig)
Ha3Banue «quBUMHWID) NPOUCXOOUT OT Ha3BaHus panukana —CH=CH,
«BUHHII».

1 23 4
CI—[f(:lT—CH: CH, 2-aempntiymaduen-1,3
CH; {rscrper)

i 54 o2 1
CH;-CH= CH—(T'f H-CH=CH, 3-werunzexcadusn-I,4
CH;,

H3omepus conpsicennvix ouenos. CTpyKTypHast H30MepUst
H30Mepust nonoxeHus CONPS)KEHHBIX IBONHBIX CBSA3EH:

47



CH,=CH-CH=CH-CH,-CH, CH,-CH,=CH-CH=CH-CH,
soxcadiuen-1,3 soxcadien-2,4
W3omepust yriaepogHOro CKeneTa:
CH~CH-CH=CH-CH, CH1=(|3—C H=CH;
nenmaduen-1,3 CH,
Z-memunbymaduen-1,3 (usonpen)

MesxkaccoBasi U30MepuUs C aNKHMHAMU U IUKIOATKEHAMH.
Hanpuwmep, popmyne C,Hg COOTBETCTBYIOT ClleAyIOIINE COSANHEHNUS:

CH,=CH-CH=CH CH=C-CH,-CH ?H:?H
P T CHCH,
Evinaduen-1, 3 Evnaize- ot yemer

IIpocTpancTBeHHas u3omepus. JueHbl, UMEIOLUE Pa3IuYHbIE 3aMECTH-
TEJH TIPH YTIIEPOAHBIX aTOMaX Y JBOWHBIX CBs3eH, MOZOOHO alKeHaM, Ipo-
SIBIAIOT LIAC-TPAHC-U30MEPHIO.

npOCTpa.HCTBeHHbIE H30Mepbl qHEHOB

H H H H
/ A
N >c:c\ H, >c:c\
C=C H C=C H
H e N H R/ N H
Ipic-H30Mep TpaHc-H30MEp

Kpome Toro, BO3MOXKEH MOBOPOT MO G-CBSI3H, pa3lesIonieil JBOMHbBIE
CBSI34, IPUBOJSAIIMNA K ITOBOPOTHBIM H30MepaM. Hekoropele xumuueckue
peaKkiuy COMPSKEHHBIX TUEHOB MAYT M30MPATENbHO TOJIBKO C ONpEaeNeH-
HBIM IIOBOPOTHBIM U30MEPOM.

Honyuyenue ouenos. O0IUE CIOCOOBI MOyYSHHSI JUCHOB aHAJTOTHYHBI
croco0aM MOTYYeHHUS alKeHOB. KaTamuTruaeckoe TBYyXCTaIHUiHOE TETHIPH-
pOBaHHE aJKaHOB (Yepe3 CTAAHI0 00pa30BaHUS ANKCHOB). DTHM IIyTeM IO-
JMy4aroT B MPOMBINUICHHOCTH AUBHHWI U3 OyTaHa, COAEPIKAIIECTOCs B ra3ax
HedTenepepabOTKH U B MOIMYTHBIX T'a3ax:

C1,05 Al05
CH;-CH,-CH,-CH; ———— CH,=CH-CH=CH, + 2H,
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KaranutiueckuMm AerunpupoBaHHeM H30IMEHTaHA (2-MeTHiIOyTaHa) TMO-
JIy4aloT U30IIPEeH:

C105, A0
CH3—(|3H—CH2—CH3 EEEEE— CH2=(|3—CH=CH=+ 2H,

CH, CH,

CunTes quBuHMIA 110 JleGeneBy:
LInD, Zn0,
2¢,H,0H —— > CH=CH-CH=CH, + 2H,0 + H,
400-500°C )
Jerunparaius rIMKoJieH (IByXaTOMHBIX CIIUPTOB, WJIH AJKAHHOJIOB):
(H,80,)
CH;~CH-CH-CH, — Y 5 CH=CH-CH=CH, + 2H,0
OH H OH H .
JeiicTBre CIUPTOBOTO PacTBOpa IIEJIOYH HA JAUTATIOTCHAIKAHbI (IeTh/I-

porajoreHHUpOBaHUE):

EOH /et
CHy-CH-CH-CH, ————> CH;=CH-CH=CH, + 2KC1+ 2H,0

Cl H Cl H

XuMHYecKHe CBOMCTBA 1MEeHOB

Peaxyuu npucoedunenus k Conpsicentbim OUeHAM.

Tunpuposanwue. [Ipu runpupoBanun OyTtamuena-1,3 momydaercs OyTeH-
2, 1.e. mpoucxoaut 1,4-npucoenunenue. [Ipu 3TomM NBOIHBIE CBSI3U pa3phl-
BaloTcs, K KpaiHUM atomam yriepona C; m C, NpUCOETUHSIOTCS aTOMBI
BOJIOPOZA, a CBOOOJHBIE BAJIEHTHOCTH O0Opa3yloT ABOIHYIO CBS3b MEXAY
aromMamu C, u Cs:

1 2 3 4 H
CH=CH-CH=CH,— > CHy-CH-CH-CHz | — CHy-CH=CH-CH,
H H Enviman-2
B npucyrcteun katanusaropa Ni momydaetcst poOLyKT MOTHOTO THAPH-
poOBaHUsA:
Ni
CH=CH-CH=CH, + 2H, ——> CH;~CH,-CH,—CH,
MBI

lanorenupoBanue.
1,4-npucoeauHeHNE:
CH~=CH-CH=CH, + Br, — (FHI—CH=CH—(|3H=
Br Br

1,2-npucoeauHeHHE:
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CH~CH-CH=CH, + Br, — (FH:—(FH—CH=CH:
Br Er

[Tpu n30bITKE OpOMa MPUCOETUHSETCS €Ille OJTHA €ro MOJIeKyJia o Mec-
Ty OCTaBIICHCS ABOMHOM CBsI3U ¢ oOpazoBanueM 1,2,3,4-TeTpabpoM-OyTaHa.

IIpucoenuHeHne rajoreHoB, raloreéHOBOAOPONOB, BOABI U APYIHX IO-
JSIPHBIX PEarcHTOB MIPOMCXOIUT, KaK B akeHax. K peakiusiM npucoeanHe-
HUSI OTHOCSITCSI PEaKLIUK HOIMMEPH3ALUH, XapaKTepPHbIE UI1 AUCHOB. DTOT
MPOILIECC MMEET BAKHOE 3HAUEHHE B MPOU3BOJCTBE CHHTETHUECKHUX Kaydy-
koB. [lomumepmzammsa 1,3-IHeHOB MOXKET HpoTekars Jubo mo Tumy 1,4-
MIPUCOETUHEHHUS, THOO TI0 cMemanHoMy Tumy 1,2- u 1,4-mpucoeanHeHH.
Hamnpasnenue nprucoeAnHEHUs 3aBUCHUT OT YCJIOBHI NMPOBEACHHS PEaKIHH.
WzbupatensHoe 1,4-npucoequHeHne IPOUCXOIUT NMPHU UCIOIB30BAHUH Me-
TAJUTOPraHMYECKUX KaTanu3aropos (Hanpumep, Oytimtutis Cy4HgLi, xoTo-
PBIil HE TOJBKO MHUIMUPYET MOJMMEPU3AIMIO, HO U OIpeJIelIeHHbIM 00pa-
30M KOOPIMHHUPYET B MPOCTPAHCTBE IPHUCOEAMHSIONINECS MOJEKYIHBI Jue-
Ha):

Z,H, L1

n CH=CH-CH=CH, — -CH,-CH=CH-CH,-), .

Takum criocoOoM MOTy4eH CTepeoperyispHbIi 1,4-1Hc-TIoMHU30IpeH —
CHHTCTHYECKHH aHaJOT HaTypaJbHOTO Kaydyka. [ mpakTHYeckoro wc-
MOJIb30BAHUS KaydyKH IpEBpalaoT B pe3uHy. Pe3suHa — 3TO ByIKaHU30-
BaHHBIH Kayuyyk c HamojHHTeneM (caxka). CyTh mpolecca ByJIKaHM3aLUU
3aKJII0YAeTCs] B TOM, YTO HarpeBaHHWE CMECH KaydyKa U Cepbl IPUBOIUT K
00pa3oBaHUI0 TPEXMEPHOI CETYaTON CTPYKTYpBI M3 JIMHEHHBIX MaKpOMO-
JIEKyJl KaydyKa, MpHaaBas €My IOBBIIICHHYIO NMPOYHOCTb. ATOMBI CEpHI
MIPUCOETUHSIOTCS IO JIBOMHBIM CBSA3IM MaKpOMOJEKYN M 00pa3yloT MEXIy
HUMH CHIMBAIOIINE IUCYIb()UIHBIE MOCTHKH.

Ceryatslii monuMep OoJiee NPOUYCH M TPOSIBISIET IOBBILICHHYIO YIIPY-
TOCTh — BBICOKO3JIACTHYHOCTH (CIIOCOOHOCTh K BBICOKHM OOpaTUMBIM Je-
¢dopmarnusaMm). B 3aBHCHMOCTH OT KOJIMYECTBA CIIMBAIOLIETO areHra (Cephl)
MOYKHO TOJIy4aTh CETKH C PasIMuyHON 4acToTOi ciuuBKy. [IpenensHo cmm-
TBI HATYpaJbHBIA KaydyK — 300HHT — HE 00JaJaeT 3JaCTHYHOCTBIO H
MPEACTaBIsAET COOON TBEPIbIM MaTepHal.

2.4.AIKMHBI: CIIOCOOBI MOJIy4€HUA U XUMHUYECKUE cBOMCTBA

AnKunbl — 3TO YTIEBOAOPO/bI, KOTOPbIE UMEIOT OJHY TPOHHYIO CBSI3b
IIpH aToMe yraeBoaopoaa B SP- rudpuausanuu. O6mas Gopmyna CyHon o.
ITo cucremaTmyeckold HOMEHKJIATYpEe HA3BaHUS AlCTHIICHOBBIX YTJIEBOJO-
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POIIOB TPOWM3BOIAT OT HAa3BAHWN COOTBETCTBYIOIIMX AJIKAHOB (C TeM JKe
YHCJIOM aTOMOB YIJIEpoJia) MyTeM 3aMeHbl cyddukca -aH Ha -HH:

2 aroma C — ataH — 31uH; 3 atoma C — MpomaH — MPOINHH U T.1I.

I'maBHas uenb BbIOMpaeTcss TakuM 00pa3oM, 4TOOBI OHa 00s3aTEIHHO
BKJIIOYasa B ce0sl TPOHHYIO CBsI3b (T.€. OHA MOXET OBbITh HE CaMOM JJIMH-
Hoit). HyMepanuio yriaepomHsix aTOMOB HAUMHAKOT C OJIMKHETO K TPOHHOMN
cBs3u koHna nenu. Lludpa, oOo3Hadaromas moyioKEHUE TPOHHON CBS3H,
cTaBHUTCS OOBIYHO TOCTe cydukca -un. Hampumep:

il 5 4 3 021
CH;-CH-CH,-C=C-CH,
(le:; S-meminzexcim-2
JUid IpOCTEHIIMX alKeHOB IIPUMEHSIOTCA TAaKXKE HCTOPUYECKU CIIO-
KMBIIMECS] Ha3BaHMA: aleTWICH (3THH), ajuTiiIeH (IPONHH), KPOTOHWICH
(bytun-1), BanepuneH (meHTHH-1). B HOMEHKIIATYpe pa3iUYHBIX KIacCOB
OpPraHWYECKNX COCIUHEHUH HanOoJiee 9acTO HMCHONB3YIOTCS CIEIYIOIIne
OJTHOBAJICHTHBIE PAIMKAIIbI AJTKHHOB!
—-C=CH —CH,;-C=CH
SN MpORD S
TpoiiHas cBA3b ABIACTCS KOMOWHANIHMEH M3 OMHON G- M IBYX T-CBS3EH,
o0OpazyeMbIX ABYMsI SP-THOpHAN30BAHHBIMH aTOMaMH. G-CBS3b BO3HHKACT
IIPU OCEBOM IEPEKPHIBAHMM SP-THOPUIHBIX OpOUTANEH COCEIHNX aTOMOB
yriueposia; oIHa M3 T-CBA3eH oOpasyercss mpu OOKOBOM MEpPEKPHIBAHUN
py-opburaneii, 1pyras — npu 60KOBOM IEPEKPHIBAHUH p,-OpOUTATICH.

ObpazopanHe TpoiEHoi cBain C=C

@Eﬁﬁ?ﬁﬁ@@
g ¢

C

=%

(5p-55)

—+ H-C=C-H
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0-CBS3H, 00pa3yeMble SP-THOPHUIHBIME OPOUTAISIMA yTIIEpoa, pacmoa-
rarotcs Ha ojiHO# npsamMoit (o yriom 180° mpyr k npyry). [Toaromy mosne-
KyJa alleTUIeHa UMeeT TMHEHHOe CTPOSHHE.
Cmpykmypnas uzomepusi.
W3omepus mosoxeHus TpoitHo# cesi3u (HaunHas ¢ C4Hg):
CH=C-CH;-CH, CH;-C=C-CH,
fyrmis- i Evimik-2
W3omepus yriepoaHoro ckenera (HaunHas ¢ CsHg):
CH=C-CH,CH,CH, CH=C—CH-CH,
CH,
HeHmL-I I-mamunbymun-i
MexkinaccoBas M30MEpUsl € aIKaAUEHaMHU U [UKJIOAIKEHaMU, HAUUHasl C
C4Hs:

CH=C-CH,~CH; CH,=CH-CH=CH, (I:HZ(FH
CH;,-CH,
Eyeiis- Eyeaduen-1,3 LLHIOE VIEH

IpocTpaHCTBEHHAS H30MEPHUS OTHOCUTEIBHO TPOWHOW CBSI3M B ANKHHAX
HC HpO)IBJ'I)ICTC)I, TaK KaK 3aMCCTUTCIIN MOFyT paCHOHaFaTI)CSI TOJBKO OJHUM
crocoOOM — BJOJIb JIMHUU CBSI3H.

Tonyuenue arkunos. AUETUIEH SIBISIETCS BaKHEHIIIMM MCXOIHBIM IPO-
ZlyKTOM B HpOI/I3BO[[CTBe MHOI'ux OpFaHI/ILIeCKI/IX BCIICCTB U MaTepI/IaJ'[OB.
EFO HOHy'-IaIOT B 6OJ'II)H_II/IX KOJIMYCCTBAX, I/ICHOJ'H)3yH pﬂﬂ l'[pOMI)II_UJ'IeHHbIX
MeTozI0B. [Tnposun3 MeTaHa:

: ; 1500 =C
H-CiH, + HC-H ———= H-C=C-H +3H,

_______ i

Peakiuro MpoBOAAT 3MEKTPOAYTOBBIM CIIOCOOOM, MPOIYCKas METaH Me-
Xy 3JeKkTpogamu ¢ BpemeHeM kKoHrtakTta 0,1-0,01 cexynapl. Cromps maioe
BpEMs Harp€BaHusd O6yCHOBHeHO TEM, YTO a€THUJICH MIPpH Takou TeMIIEpary-
Pe MOJXET pa3iaraThbcs Ha yrJIepoJ U BOJOPO/.

[Muponu3 3TaHa MM STHIICHA:

CH,—CH,

_—;2-— CH,=CH, —p— HC=CH
TI'unponus kapouna xansiust: CaC, + 2H,0 — C,H, + Ca(OH),,
Jli1st cuHTEe3a TOMOJIOTOB alleTUIICHA MPUMEHSIIOT CJICTYIOIINE METO/IBL:
1) mernaporajsoreHHUpOBaHHE JIUTAIOTCHAIKAHOB CIIMPTOBBIM PAaCTBO-
POM IIenouH (I1e109b U CIUpT OepyTcs B U30bITKE)

R-CH,~CBr;R +2KOH %, R-C=C-R + 2KBr +2H,0

R-CHBr—CHBr-R + 2KOH 75 R—C=C-R + 2KBr +2H,0
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2) yUIMHEHHE TenH (IKITHPOBAHNE alleTHIICHUIOB) TIPH IEHCTBUN Ha
AIETHIICHU/IBI AJIKWITaJIOr€HUIaMU
CH,-C=CNa + Br-C,H, — > CH,-C=C-C,H; + NaBr

XuMuuyecKne CBoiicTBa aJIKHHOB

Peaxyuu npucoedunenus x allKUHaM.

I'uppupoBanue. B npucyTcTBui MeTauinyeckux katanuzatopos (Pt, Ni)
QIKWHBI TPUCOETUHSIOT BOJOPOA C 00pa3oBaHHEM AJIKEHOB (pa3phIBaeTcs
TIepBasi T-CBA3b), a 3aTeM ANKAHOB (Pa3phIBAETCS BTOPask T-CBA3D):

. H,(ND , H,(ND) ,
R-C=C-R — R-CH=CH-R E—) R-CH,-CH,-R
BICTPO .

[Ipu HCTOJIb30BAaHUN MEHEE AKTUBHOTO KaTaJn3aTopa

(Pd/CaCO4/Pb(CH3;COO0),] rumpupoBaHHe OCTAHABIMBAETCS HA CTaJUH
00pasoBaHus aIKCHOB.

TanoreHupoBanue. DIeKTPOGUIBHOE TPUCOETHHEHNE TATOTEHOB K all-
KHHaM TPOTEKACeT MEIUICHHEE, YeM ISl alKeHOB (TepBas 7m-CBA3b pa3pblBa-
eTcs TpyzIHee, 4eM BTopas):

R-C=C-R' 225 R-CBr=CBr-R' —2%5 R-CBryCBr,—R'

Be1cTpO .
AJIKHHBI 00€CI[BEUHBAIOT OPOMHYIO BOIy (KaueCTBeHHas peakius). Pe-
aKIIM1 B3aMMOJCIHCTBUA C rajloreHaMy UAET IPH H.y. WIHM C KaTalu3aTopoM
AlCl;
CH=CH + Br, —» CHBr=CHBr— CHBr,—CHBr..
3THH 1,2-mubpomaTeH 1,1,2,2-terpabpomaTan
I'mpporanorenuposanue. IIpoayKThl NPUCOEAUHEHUSI K HECUMMETPUU-
HbIM aJIKUHAM OIIPEACIIAIOTCA IPaBUIOM MapKOBHI/IKOBaZ

CH,;-C=CH ECHS—C(H:CH: El) CH,-CCl-CH;
I'mppoxynopupoBaHue aleTWIEHA HCIOIb3YEeTCS B OJHOM M3 IPOMBIII-
JICHHBIX CTI0COOO0B MOJYYSHHs] BHHWIIXIIOPUAA!

HC=CH + HCl — CH=CHC! (supummapud)

BUHHUIXJIOPHU]T SBISIETCSI HCXO/IHBIM BEHIECTBOM (MOHOMEPOM) B HPOM3-
BojcTBe omBuHIITKIOpHAa ([IBX).

Tunpatanus (peakius Kydeposa). [IpucoeanHeHre BOIBI IPOUCXOTUT B
npucyTcTBuM Karanusatopa conu prytu(ll) u uaer yepes obpazoBanue He-
YCTOHYMBOTO HEMPEICILHOrO CIHPTA, KOTOPBIA H30MEPH3YETCS B YKCYC-
HBIH anpaeru (B Cilydae aleTHUICHa):
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Hgdo
H-C=C-H + H,0 ity [H—(|3=(|3—H] — CH3—(|%—H
H OH Q
Bununcendl cnupm Wiy crmil anbdezud’
WIH B KETOH (B CIIydae IPYTHUX aJKHHOB):
Hg0,
CH,;-C=CH + H,0 —— [CH3—(|3 =CH,] — CH3—(|?—CH3
OH o
Aypman (remor)
[Honumepuzanus. Jumepuzanus Moja JOEHCTBHEM BOJHO-aMMHAYHOTO
pactBopa CuCl:
HC=CH + HC=CH —— H,C=CH-C=CH (sununayemuiexn)
Tpumepnsanus aneTwicHa HaJ aKTHBHPOBAHHBIM YyIJIEM IPUBOIUT K
oOpa3oBaHuro OeH307a (peaKus 3eIUHCKOTO):

CH CH CH
= 2N & O~
HC CH C@wr) |HC “CH HC CH

— | i i — II
HC_\ CH 600°C qu\\ .CH HC, /CH
Sen CH “Seq

nepexodnsd Kmmex:
400-500 ¢
CH=CH + CH=CH+ CH=CH — Cg¢Hs
STHH 9THH STHH 6eH301

BosMoxxHO 00pa3oBaHe MOJIEKYI, COACPKAIINX OOJbIIIEe YUCIIO 3BEHB-
€B aleTWICHa KaK IMUKINYECKOro, TaK u JuHelHHoro cTpoenus (—CH=CH-
CH=CH-CH=CH-). Takue momuMepsl 00JaJalOT IOIyIPOBOTHUKOBHIMHU
CBOMCTBaMU). BBICOKOMOJNIEKYJIIPHOE BEIIECTBO — KapOWH (OHA M3 ajlio-
TPOIHBIX MOAU(HUKALMI yriieposia) — o0pa3yeTcs He B pe3yJibTaTe MoJuMe-
pH3aluy aneTuiIeHa, a IPU OKUCIUTEILHON MOJIMKOHICHCAIINH alleTHIIeHa B
npucytctun CuCl:

Cuil
..tH-C=C-H+ O+ H-C=C-H+ O+H-C=C-H+... ——— (-C=C),

- uH,0

(HOJ‘IHICOH,I[EHC AIHA OTHOCHTCA K PEAKITHAM SaN el EHHH)

Obpas3zosanue coneli. ATIETUIIEH U €r0 TOMOJIOTH C KOHIIEBOW TPOHHOMN
cBa3pt0 R-C=C-H (ankunbi-1) Bcnencreue momsipHoct cBsizu C(Sp)-H
MPOSIBISIFOT cliabble KUCJIOTHBIE CBOMCTBA: aTOMBI BOJOPOIA MOTYT 3ame-

maTbCs aTOMaMU METajuia. HpI/I 5TOM 06pa3y}0TC${ COJIM — all€TUIICHUIbI:
& 86+ =
2HC=C<«H+2Na — 2HC=C Na' + H,t
ayemuienud
HEMPLA
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ALCTHICHHUABI IIEIOYHBIX U IIEI0YHO3EMENBHBIX METAJUIOB HCIIOJb3Y-
I0TCS JUIA TIOJTydEeHUsI TOMOJIOTOB anjetwiieHa. [Ipu B3aumoeicTBUM aneTH-
neHa (mmu R—C=C-H) ¢ aMMuayHBIMU pacTBOpaMH OKcHIa cepedpa HiIH
xaopuna meau(l) BeImagatoT 0cagKi HePaCTBOPHUMBIX AllCTUICHUIOB:

HC=CH + 2[Ag(NH,),]OH —— AgC=CAgl + 4NH, + 2H,0

CH,~C=CH + [Ag(NH,)]JOH —— CH-C=CAgl +2NH, + H,0

Ecnu TpoiiHas cBsi3b HaXOJUTCSl HE HA KOHIIE YIJIEPOAHON LETH, TO KH-
CIIOTHBIE CBOWCTBAa OTCYTCTBYIOT (HET MOBM)XXHOTO aroMa BOJOPOJAd) U
aleTHIICHUBI He 00pa3yroTCs:

CH;-C=C-CH; + [Ag{NH;),]OH —— peakI{d He HIOeT.

Oxucnenue ankunog. ANETUIEH U €ro TOMOJIOTH JIETKO OKHCIHSIOTCS
Pa3JIMIHbIMU OKUCITUTEIIAMU (HepMaHFaHaTOM Kajus B KHUCJIOH B U.leJ'IO‘-IHOﬁ
cpene, AMXpOMATOM Kanus B KHUCIOH cpene u np.). CTpoeHHe NPOIyKTOB
OKHUCJICHHSA 3aBUCUT OT NPUPOJAbI OKHUCIIUTEIIA U yCJ'IOBI/Iﬁ IMpOBEACHUA pCaK-
. [Ipu skecTKOM OKMCIIEHNH (HarpeBaHHe, KOHIIEHTPHPOBAHHBIE PACTBO-
PBI, KUCTIas cpefa) MPOUCXOAUT PACIIETIICHHE YTIEPOAHOTO CKEJIeTa MoJie-
KyJIBI JIKHHA 110 TPOMHON CBSI3M M 00pa3yroTcsi KapOOHOBBIE KUCIIOTHI:

E-C=C-R’ + 3[0] + HaO —— R-COOH + R’-COOH,

AJNKHHBI 00€CIIBEUNBAIOT Pa30aBICHHBIN PACTBOp NEpMaHraHaTa Kaius,
YTO UCIIOJIB3YeTCs I JOKAa3aTeNnbCTBA X HEHACHIIEHHOCTH. B 3THX ycio-
BUSX MPOUCXOIUT MATKOE OKHcIeHue Oe3 paspeiBa o-cBsizu C—C (paspy-
LIal0TCSA TOJIBKO T-CBsI3M). Hampumep, mpu B3auMoJAEHCTBUM alleTHIICHA C
pasbaBieHHbIM pacTBopoM KMNnOympu kOMHATHOW TeMIiepaType BO3MOX-
HBl CJIEAYIOUINe IpeBpamieHus] ¢ o0pa3oBaHHEM IIaBEJIEBOW KHCIIOTHI
HOOC-COOH:

[O]+H,0
HC=CH —— [HC=CH

Lo
HO OH

2]
— H,C-C-H ——— HO-C-C-0H
Il -H,0 TRl
HO O o O

ITpu cropanuu ankvHOB MPOMCXOTUT UX NOJHOE okucieHue 10 CO, u
H,0. TopeHne aleTnieHa COMPOBOXKIAAETCS BbIJEIEHHEM OOJBIIOTO KOJIH-
yectBa Temia (Q = 1300 k/Ix/moib): 2C,H, + 50, — 4CO, + 2H,0.

Temmeparypa areTUICHOBO-KUCIOPOIHOTO IJIAMEHH IOCTHraeT Oojiee
2800-3000 °C. Ha aToM OCHOBaHO NPUMEHEHHUE alleTHICHA Ui CBApKU U
pe3ku Metayuia. AlleTHIICH 00pa3yeT ¢ BO3JyXOM M KHCIOPOJOM B3PhIBO-
omacHble cMecH. B ¢:kaToM, U 0COOEHHO B CXKMIKCHHOM, COCTOSIHUM alleTH-
JIeH crmoco0eH B3pPhIBAThCS OT ynaapa. [103TOMy OH XPaHHTCSI B CTAIbHBIX
Oa/IoHax B BHJE PACTBOPOB B all€TOHE, KOTOPHIM MPOMHUTHIBAIOT acOecT.
Haubomnsiree npaktuyeckoe 3HadeHne umeroT anerwieH H-C=C-H u Bu-
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aunanetunesr CH,=CH-C=CH. AneruineH ucmonp3yercs I NOIYICHHUS
CaMBbIX Pa3HOOOPA3HBIX BEIICCTB.

2.5. ApeHbI: CIOCOOBI MNOJIYy4Y€HUA U XUMHYECKUE cBoOiicTBa

ApoMaTHYeCKUMH COEMHEHUSMHU(apeHaM1) Ha3bIBAIOTCS IJIOCKHE CO-
NPSDKEHHBIE CHUCTEMBI C YHCIIOM T-3JIEKTPOHOB 4N+2. ApeHbl UMEIOT 00-
myto Gopmyny CoHans, (N > 6). Berson CgHg — ponoHavansHuK apoMaru-
YECKHX yIIIEBOJOPOIOB.

- NeKTpoHHOE 061aK0 CxeMa JeJI0K A3 AlHH
B MOJIEEYJIe GeHz0.Ia - 3JIEK TP OHOB

19— Qu
i Q——@\@

H—
Cr\\O"Q/ o
I
Bemon CgHg
CH CH
HC'/// HHCH HC/ ECH
=[]
HC CH HC CH
%CH/ MECH/
Poprryna Kexyme C mmmI;nmm
(HAFANEL
CoKpanueHHbTe § 0pMY BT

MonusgepHele apeHbl

0 ey O

HacpTanuu aHTpaLlieH theHaHTpeH

2

ATOMBI yTepoJa B COCTOSHIH SP -THOPUIN3AINH U CBSI3aH C IBYMs CO-
CeHMMH aTOMaMH yTJiepojila ¥ aTOMOM BOJIOpOJa TpeMs C-CBs3siMu. Ba-
JICHTHBIC YTJIBI MEXIy KaXKHOH mapoit m-cBsizeil paBHbl 120°. Takum obpa-
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30M, CKEJIET G-CBS3€H MpeICTaBIsIeT COO0i MPaBMIIBHBIN MIECTHYTOJNEHUK, B
KOTOpOM Bce aToMhbl yriepona u Bce 6-cBsisu C—C u C—H nexat B onHO#
IUTOCKOCTH. p-3JIEKTPOHBI BCEX aTOMOB YIJIepo/ia B3aUMOAEHCTBYIOT MEXKIY
c000ii myTeM OOKOBOTO MEPEKPhIBaHUS coceqHux 2p-AQO, pacmoioKEHHBIX
MepHEeHANKYJISIPHO IUIOCKOCTH G-CKeseTa OeH30JbHOTO Kouiblia. OHU 00Opa-
3YIOT €IMHOE LUKJINYECKOE M-3JIEKTPOHHOE 00J1aK0, COCPEAOTOUCHHOE HaJ
U O] IFIOCKOCTBIO KOJIbLIA.

Tomonozu b6ensona — coeqHEHUs, 00pa30BaHHBIC 3aMEHON OJHOTO WIIN
HECKOJIPKMX aTOMOB BOJOpPOJA B MOJIEKyJie OeH307la Ha YTIIEBOJOPOIHBIE
pamukaist (R): CeHs—R ankunGenzomn. [IHpoKO HCITONB3YIOTCS TPHBHAIE-
HBIC Ha3BaHUS (TONYOJ, KCHJION, KyMON H T.I.). CHCTeMaTH4ecKne Ha3Ba-
HUS CTPOST U3 HAa3BaHUSA YTIIEBOJOPOIHOTO panukana (IpUCTaBKa) U CIOBa
0eH30J1 (KOPEHB):

Cetl—CH, Cet—CH, Cetl—C3H,
MRS HION sminbeHIon HpORUEeHIoN
{momyen)

Ecnu pagukano aBa unu Ooliee, X MOJOXKEHUE yKa3blBaeTCd HOMepa-
MH aTOMOB YrJj€poJa B KOJIbIEC, C KOTOPbBIMH OHHU CBA3aHBI. HyMepaumo
KoOJiblla IMPOBOJAAT Tak, YTOOBI HOMEpa paJguKkaJioB OLUIM HAMMEHBIIHUMU.
Hampumep:

1,2-MrmeTHmbe H3 0T 1,3- e THTOEH3 0N 1,4-TrmeTHTOEH3 0N
CH; CH; CH;
‘/C H; i
CH;
CH;
oGP -KCHIT0 T MEHLE -KCHIIO0 T RAP#-KCHI0I
(0-KCcHI0T) (M -KCHITI0T) (n-KECHI0T)

I nu3amenendbix 6enzonoB R—CgH,—R ucnonesyercs Taxke u apy-
roii cnoco® MOCTPOCHHUsT Ha3BaHWM, MPU KOTOPOM IOJIOKEHHE 3aMECTUTeE-
JIel yKasbIBaloT Tepej] TPUBHAIBHBIM HAa3BAaHHEM COCIUHEHHS MPHCTaBKa-
MU

opmo- (0-) 3aMECTUTENN Y COCETHUX aTOMOB yIJyiepoja KoJbla, T.e. 1,2-;

mema- (M-) 3aMECTHTENH Yepe3 oIuH aTtoM yriepoaa (1,3-);

napa- (1-) 3aMeCTUTEH Ha MPOTUBOIOJIOKHBIX CTOpOHaxX KoJjbia (1,4-).
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ApoMaTHdecKkne OJHOBAJICHTHBbIE paJdKalibl MMEIOT oO0Ilee Ha3BaHUE
«apwm». V3 HuX Hambollee pacnpoOCTpaHCHBI B HOMEHKJIATYpE OpraHuue-
ckux coequnenuii nea: CeHs- (benmn) u C¢HsCH,- (6en3mn).

CH;
CH-CHp-CH;3 C\H
CH;y
H-TTpormanienson HM3onpormanienzon

{KyMo0JI)

[IpocTpaHcTBeHHAsT M30MEpHs OTHOCUTENBHO OCH30JBHOTO KOJIbIA B
IKUI0EH301aX OTCYTCTBYET.

Tlonyuenue apomamuueckux yene6o00po0os. OCHOBHBIMU MPUPOTHBIMU
HCTOYHHKAaMH apOMaTHYECKUX YIJIEBOJOPOJIOB SBISIFOTCS KAMEHHBIH YroJb
u HedTh. [Ipy KOKCOBAaHUU KAMEHHOTO YIJisi 00pa3yeTcsi KAMEHHOYTOJIbHAs
CMoOJTa, U3 KOTOPOU BBIACISIOT OCH30I1, TOJIYOJI, KCUIIOJbI, HA()TAIHH U MHO-
THe Ipyrue OPraHuIeCKUe COCANHEHUSL.

JeruapHpor aHie IHMKJIOTeKCaHa
H ero aAIKHIEHEIX IIPOHZE0JHEIX

CHs CH
cﬁ \CH Ni cﬂ/ \CH
2 2
? | 1l + 3H3
CHy CH, < CH
CH, CH
mxcnorercan Bexson
CH3 CH3
Ni
- + 3H,
M e THMREIO- I e THIE e80T
TEKCaH {Tosmyom)

Ipu neruapupoBaHuU STHIOCH30a 00pasyeTcs NPOU3BOAHOE OEH30Ja
¢ HempeJenbHOl 00KOBOW 1enbio — BUHWIOEH301 (ctupon) C¢Hs—CH=CH,
(MCcX0THOE BEIIECTBO IS TTOJYYEHUsI IEHHOTO ITOJIMMEpa TOJIMCTUPOIIA).

Peakuyu mojydeHuss apeHOB YKa3bIBAIOT HAa B3aUMOCBSI3b MEXAY pas-
JIMYHBIMU TpyHIIaMu yrji€eBOAOPOAOB U Ha BO3MOXHOCTH UX ITPEBPAIICHUSA

JIPYT B JpyTa.
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Xumuueckue ceoiicmea apenoe

Peakuuu 3aMeniennsi B 6€H30/1bHOM KOJIbLE
DiieKTpodHILHOE 3aMeleHHe

E
+H'
+ E* —
o H E
O +E‘ g—"_‘. o

T-KOMMAneKc G-KOMMNMNeKe
TanorenupoBaHne. 3aMeIICHIE aToMa BOAOPOIa B GEH30IBHOM KOJIBLE
HA TAJIOTeH MPOUCXOAUTB MpucyTcTBun KatamuzatopoB AlCls, AlBr;, FeCly
u T.1. (kucnot Jlstouca):

AlCL:
CgH; + Cly —— C;H:Cl + HCl
KPR HION

HurpoBanue. benson pearupyer ¢ HUTpyIOIIEH CMeChiO (CMECHIO KOH-
LEHTPUPOBAHHBIX a30THOH M CEpPHOM KHCIIOT):

H; 50,
CeHg + HNO; ——y CH;NO; + HyO
HIMpOBer 30

ANIKUIMpOBaHKe. 3aMelleHre aToMa BOJOpPOJAa B OEH30JLHOM KOJIBIIE
Ha aJKWIBHYIO TPYNIy(IKAITHPOBAHUE) TIPOUCXOIHUT B MPUCYTCTBUH KaTa-
mzaropoB AlCl;, AlBrs3, FeCl; (kuciot Jlstouca).

AlC
CoH, + CH,Cl —2%, cH.C0H, + HC
MOmyoR
A mLnfiersan)
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AJ]KHJ]II]JDB!{HI‘IE OEH30ITA A JTK EHAMH

/CH;;
CH
CH A1C13-HC1 ™ CHy
+ CH3CH=CHy ———
Nponunex HzonmponunBenson

(EyMon)
3amenieHue B ankmwiOeH3o0max. ['oMmonoru 6eH3oa (aNKmiIOeH30I1bl) 00-
Jiee aKTUBHO BCTYMAIOT B PEAKIUH 3aMEIICHUS M0 CPABHCHUIO ¢ OCH30JI0M.
Hanpumep, npu vuTpoBanuu tomyona CgHsCH3; Moxxer mpomcxomuTs 3a-
MeIIeHHe He OJHOTO, a TPeX aTOMOB BOJOpoAa ¢ obOpasoBanueMm 2,4,6-
TPHUHUATPOTOITYOJNA:

CH3 CH3

OzN NOgz
Hz804, t
+ JHO-NO; ——————* + 3H;0

TONYOR NO;

24 G- TpHHHTPOTONYON
[TPOTHT, TON)

IMox BnustHMEM OCH30JIPHOTO KOJIBIA MeTHIbHAs rpynma CH; B Tomyore
CTaHOBUTCA OoJiee aKTHBHOW B PEaKIMAX OKUCICHHS W PaJiKaIbHOTO 3a-
MeIleHus Mo cpaBHeHHI0 ¢ MertaHoM CH, Tomyon B oTinuume oT MeTaHa
OKHCIISIeTCd B MATKUX YCIOBHUSAX (0OecIiBeunBaeT MOJKUCIIEHHBIN pacTBOp
KMnO, npu HarpeBaHum):

H OH o}
1300l ] &
C=H—= C=0H|| —= C
1 I -H;0 Nox
H OH

Tonyon Bexzofinas kHCcIOTZ

Jlerde, uem B ajkaHax, MPOTEKAIOT PEAKIUH PATUKAIBLHOTO 3aMEIICHHS
B OOKOBOM IIENH aJKUIIOEH30JIOB:

CH,C1

hv

Bexsunxmopun
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Peaxyuu npucoeounenus x apenam. B peakunu mpuCOeTMHEHHS, TPHU-
BOJISIIIIME K Pa3pyLICHUIO apOMaTH4YECKON CTPYKTYPHI OCH30JIbHOIO KOJIbIIA,
apeHbl MOT'YT BCTYIATh C OOJIBIIMM TPYIOM.

I'mppupoBanue. [IpucoearHenne Bogopoaa K 6EH30IIy U €ro roMosoram
IIPOUCXOJUT IPU TOBBIIIEHHOW TeMIepaType U JaBlI€HHHM B NPHUCYTCTBUU
METaJUIMYECKHUX KaTaau3aTopoB.

FHI[]JH]JDB&I{PIC (GeH30JI2 M ero T OMOJIOT 0B

PaN S
¢ cn CRN Ly CH
+ 3H
CH CH 2« CH, CH,
N S NS
CH CH,
Bemson Lmcnorexcas
CH. CH.
* t,p, Ni ?
+ 3Ha >
MeTmuntemson MeTHmpmn -
{‘Toumyo) TEKCaH

Ota peaknus ABISIETCS 00paTHOI 00pa3oBaHUIO OeH30Ia MPH ICTHAPH-
POBaHUH UKJIOTEKCAHA.

PangukanpHOE XIOpHpoOBaHHE apeHOB. B ycIOBMSAX panuKaidbHBIX peak-
Uil (yneTpad)MOJICTOBBIM CBET, IOBBINICHHAS TEMIEPaTypa) BO3MOXKHO
MIPUCOENHEHNE TaJlOTEHOB K apOMaTHYeCKUM COoeauHeHusM. [Ipu pamgu-
KaJbHOM XJIODHPOBAaHMM O€H30J71a MOJYYEeH «TeKcaxyiopaH» (CpeacTBO
00pBOBI C BPEAHBIMUA HACEKOMBIMH).

PaJ[If]]IaJIle]B XI0OPHpPOBAHIE HA CEETY

H
| Cl H
C
H\.\ / \ /H H Cl
C C hvy
| | +3c——m H
& & H cl1
H So SH c1 H
| HY “Cl
H

FerCAXTOpPUHKIOTeKCaH
(rexcaxmopan)

HpI/IMeHeHI/Ie TeKCaxJiopaHa B HACTOAIIECEC BPEMs 3alpPCIICHO HM3-3a €0
TOKCHUYHOCTH JIs1 YCJIOBEKA U )KUBOTHBIX. 3aMeTHM, 4TO B ClIy4yac romMoJjo-
roB OeH30J1a 0oJiee JErKo TMPOUCXOJUT PECAKIUA PAaIUKAJIBHOIO 3aMECIICHUA
aTOMOB BOJIO0pOaa B OOKOBOH 1IeTIH:
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CH; CH,C1

hy
+ Clp — + HC1

Bensunmznmopun

Peaxyuu oxucnenus apenos. beH301 HE OKUCISIETCS JaXKe MO ICHCTBU-
eM cwibHBIX okuciurenei (KMnQO,4, K,Cr,0; u T.1m.). [TosToMy OH yacto
UCTONB3YETCsl KaK WHEPTHBIA PAcTBOPUTENh NPH MPOBSACHUH PEAKIIUN
OKHUCIICHHS IPYTHX OPTaHUYECKUX COeNMHCHHU. B oTiimume oT OeH3ona ero
TOMOJIOTH OKHUCIISIOTCS TOBOJIBHO Jierko. [Ipu aetictBuu pacteopa KMnO, B
KUCJIOW cpejie U HATPEeBaHWUHM B TOMOJIOrax OCH30JIa OKUCICHHUIO MOJBEpra-
FOTCSI TOJIBKO OOKOBBIE IICIIH:

OH 0
I 3l0] ] V4
C=H = C=0H|| =t C
[ [ -H;0 Non
H OH
Tonyon bBensofinas kmcnora

Tonyon ofecueedHeaeT pacTEop KMnOy (H+) NpH HATPEBAHHH.
OKucIieHHE APYTHX TOMOJIOTOB (3THJIOEH30J, MPOMIOCH30JI M T.1.)
TakXKe MPUBOANT K 00pa30BaHUIO OCH30WHOW KHUCIOTHL. Pa3peiB cBs3M mpH
9TOM IMPOUCXOAUT MCIKAY ABYMA OMKANIIIMH K KOJIbIIY aTOMaMH YyIJIepo-
1a B OOKOBOM IIEMH.

OKHCIEHHEE AMKHIGeH3 07108

CH,{CH;R COOH
510]
E— + RCOOH + H0
FaphoHoEad
EHCIOTER
AneHTleHs o B ens ofinat

EHCIIOTER

AJIKHIIBHBIE TPYIIIBI B aJKIIOCH301aX OKUCIIIIOTCS JIeTde, YeM alKaHbI.
3710 OOBACHSETCS BIMSHUEM OCH30JHHOTO KOJIbI[a Ha aTOMBI B OOKOBOM
LeTIH.

BeH3on u ero roMonoru Ha BO3JyXe rOpsT KONTALIMM IJIAMEHEM, 4TO
00yCIJIOBIICHO BEICOKMM COJIEPXKAHUEM YIJIepoa B HX MOJIEKyJIax:

2C¢Hg + 150, —12CO; + 6H,0.
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3.CIIUPTHI 1 ®EHOJIbI

3.1.Knaccupukanus cnupToB

CymecTByeT OrpOMHOE YHCIIO OPTaHMYECKUX COSANHEHUH, B COCTaB KO-
TOPBIX HapsAy C YriIepoJoM M BOAOPOJOM BXOIUT KHCIOPOJ. ATOM KHCIIO-
poJa COAEPKUTCS B PA3IMYHBIX (DYHKIHMOHAIBHBIX IPYIIax, ONpPEAEIIO-
XX IPUHAIICKHOCTD COCIMHEHHS K KOHKPETHOMY KJIaccy.

OCHOBHEBIE EKJACCEI OPTAHHYECKHY
COEJHHEHHH, COAEPKAIINX KACJOPOI
| ] ]
A0
D YHKITH OHATLHELE -OH =0 -C
TPYIIIEL & ~OH
THIPOKCHIEHAT KapboHITEHAA KapboKCHIEHAA
B
R R Xed
Kmeow | ROH || Ar-0H || Pc=0 || Pc=0 KaRﬁC\OH
OHOEBIE
CrmpTeI & eHOIBI Amaeruaei|| Kerossr Kpﬂt.llﬂTb[ )
N, > s N, > s
TP OKCHCOETHEEHIA KapOorumbHER coeIHEeHIT

Ar-apun

CoennHeHNS KaXXIOT0 Kiacca 00pa3yroT passindHble Ipon3BoHbIe. Ha-
mpuMep, K MPOU3BOIHBIM CIIHPTOB OTHOCATCA mpocthie 3¢upel ROR',
MIPOU3BOIHBIM KapOOHOBBIX KHCIOT — ciokHble 3¢upsl RCOOR', amust
RCONH,, auruapust (RCO),0, xmopauruapuasl RCOCI u 1. 1.

Kpome Toro, Gomblnyt0 TpyIIy COCTaBIsAIOT TeTepodyHKIMOHATLHBIE
COCMHEHUSI, COZIepIKaIlie pa3InyHble (QYHKINOHAIBHBIE IPYIIIIBL:

rugpokcuansaeruasl HO-R—CHO,;

ruapokcuketonsl HO-R—CO-R';

rugpokcukuciaotsl HO-R—COOH u . 1.

Cnupmpt — coelMHEHUS aU(aTHIECKOTO P, COAEpIKallie OIHY WIN
HECKOJIBKO THAPOKCWIBHBIX Tpymnn. OOmas ¢opMyna CHHPTOB ¢ OJHOM
rugpokcurpymmoir — R—OH. Crouptel K1accHOUIMPYIOT MO Pa3TUIHBIM
CTPYKTYPHBIM TIPH3HAKaM.

[To 4ncmy THAPOKCHIBHBIX TPYMI CIUPTHI MOAPA3AEISIIOTCS Ha OJHO-
atomusle (onHa rpymma —OH), MHOroaToMHEBIe (11Be 1 6omee Tpynn —OH).

CoBpeMeHHOE Ha3BaHHE MHOTOATOMHBIX CITUPTOB — MOJHOIBI (JAUOJIBI,
TPHUOJIBI U T. 11.).

IIpumepsr:

asyxatomuslid criupt — HO—CH,—CH,—OH stunenrinukons (3Tananomn);
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tpexatomublii cupt — HO-CH,—CH(OH)-CH,—OH rmmmepun (mipo-
nauTpuoi-1,2,3).

B 3aBucuMoOCTH OT TOTO, C KAKUM aTOMOM yriiepoja (IIepBUYHBIM, BTO-
PUYHBIM WIIM TPETHYHBIM) CBsI3aHa THIAPOKCUTPYIINA, PA3IHYalOT CIIUPTHI:

nepsuyHble R—CH,—OH;

Bropuunsle R,CH-OH;

tpernyHbie R3C-OH.

OJHOATOMHbIE CIIPThI

ITepBruHbI BropHuHBIA TpeTHUHBIH
I o CHy CH,
H—(;—(;J—OH H3C—(IL‘—OH H3C—(|3—OH
HH H CH,
3TaHoI IIponanon-2 2-hleTHnnp o aH oll-2

B MHOroaroMHbIX CIMpTax pa3jinyaioT MEPBUYHO-, BTOPHYHO- U Tpe-
TUYHOCIHMPTOBBIE Trpynmnbl. Hampumep, MoiieKkyna TpeXaTOMHOTO CHHPTa
IJIMLepyuHa coaepkut nBe nepsuuHocnuproBbie (HO-CH,—) u omHy BTO-
puunocnuproByio (—CH(OH)-) rpynms!.

ITo cTpoeHHIO PAJMKAaJOB, CBS3aHHBIX C aTOMOM KHCJIOpPOJaA, CIUPTHI
TOAPA3ICISIOTCS CIEAYIOIUM 00pa3oM:

npejenbHble, Wi ajkanoisl (Hanpumep, CH3;CH,—OH);

Henpeenbubie, win ankerossl (CH;=CH-CH,—OH);

apomatudeckue (CgHsCH,—OH).

CuctemaTiHyeckue Ha3BaHUs JAFOTCS 10 HA3BaHUIO YIJIEBOIOPOAA C 10-
OapneHreM cyQdurca -0 U HUBPHI, YKa3bIBAIOIICH MOJOKEHUE THAPOKCH-
IpyMIIB! (€CIH 3TO HEOOXOIUMO).

Hampumep:
CH;-OH C;H,-OH CH;CH,-CH,-OH CH3—(|3H— CH;
OH
METAHODI ITAHOI l'l]JlJl'IaHD.TI—l HpDHaHDJI—I

Hymepauus Benercst ot ommwxaiimero k OH-rpynne konna nenu. Lud-
pa, oTpaxaromias mecrononoxearne OH-Tpymnmsl, B pyCCKOM sI3bIKE 0OBIYHO
cTaBuTCA nocne cypdukca -o1. ITO pasrpykaeT CIOBECHYIO YacTh Ha3Ba-
Hust oT udp (Hanpumep, 2-MetunOyranou-1). B aHriosssraHoi mmepary-
pe tudpy CTaBAT Tepe] Ha3BaHHEM IJIABHOM memu: 2-MeTHi-1-OyTtaHos.
IMpaBuna IUPAC paspemator y4uThHIBaTb OCOOEHHOCTH HAIIMOHAJILHOTO
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s3pika. [lo mpyromy cmocoby (pamukansHO-(OYHKIIMOHATbHAST HOMEHKIATY-
pa) Ha3BaHUS CIIUPTOB MPOM3BOIAT OT Ha3BaHWH PaJMKaJOB C JIOOABICHUEM
CJIOBA «CIHUPT». B COOTBETCTBHHU € 3THM CHOCOOOM IPUBEIECHHBIE BBIIIE CO-
€IMHEHUS Ha3bIBAIOT: METHJIOBBIN CIUPT, STUIOBBIH CIHPT, H-TIPOIMJIOBBINA
CHHPT, U3OIIPONUIIOBBIH CITUPT. B Ha3BaHMAX MHOTOATOMHBIX CIIUPTOB (IO-
JIMOJIOB) TIOJIOKEHUE M YHCJIO THAPOKCHIIBHBIX TPYII YKa3bIBAlOT COOTBET-
cTBYIOIMMH Idpamu U cypdukcamu -ouon (nse OH-rpynmsl), -mpuon
(tpu OH-rpymmen) u T. 1. Hampumep:

1 1 1 1 3
(IIH:— (FH: (FH:— (IZH - (IZH:
OH OH OH OH OH

aTaHgHom-1,2 nponaHTpHOT-1,2,3
{27 04T S M LRI ) {emuiyepun)

Jnst cCHMpTOB XapaKkTepHa CTPYKTypHAst H30MEPHS:
- m3omepus nonoxenus OH-rpymme! (Hauwnnas ¢ Cg):

CH;3-CH3;-CH>-OH CH3—(I3H—CH3
OH
IPoIaHol-] Nponason-2
(A-IPONHICEHH cIHPT) [H3ONPOOHNOBRE COIHPT ) .

- yraepogHoro ckenera (HauwmHas ¢ C,); Hanpumep, dpopmyine C,HyOH
COOTBETCTBYET 4 CTPYKTYPHBIX H30Mepa:

CH3-CHy-CHy-CHy-OH  CH3-CH-CH-CH3

%
OH C
GyTanon-1 ByTanon-2 E
(W-E¥THIOBHH cIHPT) ([Emop-SYTHICRHHA cnupT) | &
L I
T -
HaoMepH Tonoxenna O H-rpynmu &
i
CHy é
CH3-CH-CHy-OH CH3-C-OH 13
CH; CH;
d-METHINPOIAHON-] L-METHINpPONAaHOT-2

(HzobYTHIOEBHEHA cOHPT) (mMpem-O¥THNOBHH COHPT)
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- MEKKJIACCOBasi M30MEpHsi C MPOCTHIMU 3upamu (Hampumep, STHIIO-
Boiii ciupt CH3CH,—OH u mumertunossiii a¢gup CH3—O—-CHy).

Denonvl — THIPOKCUCOCIUHCHHS, B MOJIEKyJaX KOoTopeix OH-rpymmsl
CBSI3aHBI HETMIOCPEICTBEHHO C OCH30JIBHBIM SITPOM.

CH, HC

Deron oprw-Kpezon napa-Kpezon
(l-rupporcy- (1 -THEpoKcH-
4-METHISEHSON ) 4-peTHICEH0T)

3.2. OcHoOBHBIE CTIOCOOBI MOTYYeHHS

1. lllenoyHOM THAPOIU3 TAJTOTEHYTJIEBOAOPOIOB:
CH3-Br + NaOH (Boan.) — CH3;—OH + NaBr;
CICH,—CH,Cl1 + 2 NaOH (Boan.) —» HOCH,—CH,OH + 2NaCl;
C¢HsCl + NaOH (p, 340°C) — CgHsOH + NaCl.
2. 'mnapaTanus ajkeHoB:
CHZ:CHZ + Hzo (KaT.) - CH3CH20H
HpI/ICOGILI/IHeHI/Ie BOJIbI K HECCUMMCTPUYHBIM aJIKECHaM HUJCT IO MpaBUITy
MapKoBHHKOBA C 00pa30BaHUEM BTOPUYHBIX U TPETUUHBIX CIIUPTOB:
CH3;—-CH=CH, + H,0 (xat.) — CH3;CH(OH)CHs;
(CH3)2C:CH2 + Hzo (KaT.) — (CH3)3C—OH
3. I'MuKoNM MONyYaroT OKWUCIICHHEM AJKCHOB INEJIOYHBIM PacTBOPOM
KMnOy:
[O+H20]
R-CH=CHp —— R-CH-CH;
OH OH
4. KymonbHbI# croco0 momyudeHus ¢enona. [IpeumymnectBa merona:
0€30TX0/iHasi TEXHOJOTHsl (BBIXOJ IOJIE3HBIX NPOJYKTOB Ooiee 99 %) u
SKOHOMHYHOCTh. B Hacrosiee BpeMsi KYMOJBHBIH CIIOCOO HCHOIB3YeTCs
KaK OCHOBHOW B MHPOBOM IIPOU3BOJICTBE (DeHOMA:

CHy 1) (M Hys04 (Hy
c H ekl -C-0-0H —+ OH+ (=0
CH; CHy

K}fmon FHEponepoOECHT $enon Aueron
[H3OMpONHI- HIOMPOTHN-
BeHsOM) Berzona
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3.3.XumMu4yecKkue cBoiicTBa CIUPTOB U GeHOJI0B

Pearxyuu no ceszu O—H. JIerkoCcTh 3TUX peakiMid U CTPOCHHE 00pa3yro-
IIMXCSl TPOAYKTOB 3aBHCAT OT CTPOCHMS YIJIEBOJAOPOJHOTO pajuKana
B3aUMHOTO BIIMSIHUSL aTOMOB. PeakimoHHasi criocOOHOCTH OJTHOATOMHBIX
cnuptoB B peakuusix no ceszu O—H: CH3;OH> nepBuunble > BTOpHYHBIE >
TpernyHble. K HamOosee XapakTEpHBIM pEaKIUsIM TI'MIPOKCHCOEANHEHUH,
UAYIM ¢ pa3psiBoM cBs3u O—H, otHOCsTCS:

peaKknuKM 3aMEIIEHWs aroMa BOJOpPOAAa Ha MeTaml (KHCIOTHBIE
CBOHCTBA) — OJHOATOMHBIC CIIUPTHI PEArHPYIOT C aKTHBHBIMH METAIIAMHU
(Na, K, Mg, Al u 1p.), 06pasyst COJTH — ATKOTOJIATHL:

2R—OH + 2Na — 2RO-Na + Hy;

2C2H50H +2K — 2C2H50—K + H2.

MHoroaTtomusle ciupThl ¢ OH-rpynmnaMu y cocelHuX aTOMOB yTiiepoja
(9THICHIJIMKOIb, TIMUIEPHH U T. II.) ABJISAIOTCS OoJiee CHUIIbHBIMU KHCJIOTa-
MU, Y€M OJIHOATOMHBIE CIIUPTHI. TaKue CIIUPTHI B OTIMYHE OT OJHOATOMHBIX
B3aMMOJICHCTBYIOT ¢ pacTBOpoM ruapokcuaa Meau(ll) B mpucyrcTBum mie-
JI04H, 00pa3ysi KOMILJIEKCHbIE COCIMHEHHMS, OKPAIUBAIOLINE PACTBOP B sIp-
KO-CHHHI [IBET (KaueCTBEHHAs PEaKIHs):

H
|
CH,OH CH,O OCH
27 2 4 Cu(OH), NaOH -~ 520 o O e
CH,OH -3H;0°  CH07 “OCH,

H
CNHKESTAT MeIH

deHomnbl ABIAIOTCS OOJee CHIBHBIMH KUCIOTAMHU, YeM CIHHPTHI M BOJA,
TaK KakK 3a CYET Y4acTHs HEMOJCJCHHOW 3JIEKTPOHHOW Hapbl KHUCIOpOJa B
CONPSDKEHUH C T-3JICKTPOHHON CHCTEMOW OEH30JIHOIO KOJIbIA MONSIPHOCTh
cBa3u O—H yBenmuuBaercs.

deHoNbl pearupyroT ¢ THAPOKCHAAMH ILIENOYHBIX M IIEJT0YHO3EMEllb-
HBIX METaJuIoB, 00pa3yst comu — denonste: CgHsOH+NaOH —C¢HsONa +
+ Hzo

Jnst oOHapyxeHHs (EHOJIOB HCIOJIB3YEeTCs Ka4eCTBEHHAsl Peakius C
xnmopunom xenesa(lll). OgHoaToMHBIE (PEHONBI AAIOT YCTOHYHMBOE CHHE-
(uoseToBOE OKpalIMBaHUE, YTO CBS3aHO C OOpa3OBaHMEM KOMIUICKCHBIX
COEIUHEHUH XkKee3a.

Peaxyuu 3amewenuss amoma 800opoda na ocmamox Kuciomol (06pazo-
6aHue cloJHCHBIX 3¢upog). CIUPTHI BCTYHAIOT B PEAKLUH ¢ MHHEPATIbHBIMH
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U OpraHMYeCKHMMH KHCJIOTaMH, o00pa3ys CIOoXHble 3¢upbl. Peaxuus
oOpaTuMa (0OpaTHBIN MPOLECC — TUIPOIIU3 CIOXKHBIX APUPOB).

+
—————— 1

RO-H + HOICR — RO-CR +H0
O

CIIHPT EHCIOTA CHoMHHEHA af Hp

C,H;0H + HO-NO, — C,H;ONO, + H,0
STHNHHTRAT

CH;-CH-CHz + JHONO; — CH2—CH—CHz +3H0

OH OH OH ONO; ONOz ONO;
TIHIEPHH TPHHHTPaT TMHIEPHHA
[(HHTpOITHIEPHH)

PeakuyoHHas criocoOHOCTh OJTHOATOMHBIX CIIUPTOB B 3THX PEAKIHAX
yOBIBaeT OT MEPBUYHBIX K TPeTUYHBIM. DEHOJBI HE 00pa3yrOT CIIOKHbBIE
3(hUPBI B pEaKHIX C KUCIOTAMH.

IIpu MeXMONeKyJIIpHON AETHIpaTalMd CIUPTOB TaKXKE HMPOHCXOIUT
HykIeopuiabpHOe 3aMemenne: OH-rpynmna B 0JJHOM MOJICKyJIe CITUpTa 3aMe-
maetcs Ha rpynmy OR npyroii MonexkyIs!:

CpH;OH + HOC,H _ 1% | CoHzOCoHz + HO
£ 1407 Jusmunosei
acpup

Peaxyuu omwennenus 6000poda npu OKUCIEHUU U OeUOPUPOBAHUU.
Peaxyuu oecuopamayuu cnupmos. OTIIEIUICHHE BOJBI OT MOJIEKYJ CIHPTa
(merumpaTtanusi CIMPTOB) B 3aBUCHMOCTH OT YCJIOBHH HPOHMCXOIUT Kak
BHYTPUMOJICKYJSIDHAsT WM MEXMOJIEKYJSIpHast peakuus. BHyTpumoinexy-
JISIpHAas JIeTHIpaTalys CIUPTOB C 00pa30BaHUEM aJIKEHOB UJAET B IPUCYTCT-
BUM KOHLIEHTPUPOBAHHON CEPHOM KHCIJIOTHI IIPU NOBBILIEHHON TeMIepary-
pe:

H,50,, 180 °C
CHy-CH-CHy ——*—> CHy-CH=CH + 1,0

H ORAR
B Tex ClIydasX, Korja BO3MOKHBI JIBa HAllpaBJICHUA PCaKIUHW, HaAIlpU-
Mep:
HaSOu t [T CH3—§H=CIg—CH;
CH3-CH~CHOH-CH3 ——— YRk -
T 5 CH3-CH,—CH=CE '
o Evnan- 1

Epmaron-2
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JETHApATAs UACT MPEUMYIIECTBEHHO B HANPaBICHUH |, T. €. IO mpaBuiIy
3aiineBa — ¢ oOpa3zoBaHueM 0ojee 3aMEIIEHHOIo ajJKeHa (BOAOPOA OTLIEI-
JsieTcd 0T MeHee TUAPOTCHU3UPOBAHHOIO aToOMa yIiepoJa).

B3anmHoe BimsiHHE aTOMOB B MOJIEKyJie (DeHOJIA MPOSIBISETCS. HE TOJb-
KO B OCOOCHHOCTSIX MTOBEJICHUS THIPOKCUTPYIIIBI, HO M B OOJIbIICH peaKiiy-
OHHOH CITIOCOOHOCTH OEH30JILHOTO sipa. [ MIpOKCHIIbHAS IpyIINa MOBBILIIAET
JIEKTPOHHYIO TIOTHOCTh B O€H30JIBHOM KOJIbIIE, OCOOEHHO B OpPTO- U Tapa-

TIOJIOKCHUSX
5
<) O+
{ 5

S

LAF_
[TosToMy (eHON 3HAUYNTETFHO aKTHBHEE OCH30JIa BCTYMAET B PEAKIHH
3aMeIIeHUS B apOMaTHIECKOM KOJIbIIC.
Humposanue. Tlon nevictBuem 20%-no#t a3zotHOoM kucmotel HNO; de-
HOJI JIETKO TIPEBPAIIaeTCs B CMECh OPTO- U Mapa-HUTPO(DEHOIIOB:

OH
NO,

OH o-HHTpodeHoT
+ HNO; OH
-H,0
@ H-HHTpODEHON
NO;
[pu ucnonezoBannu koHneHTpupoBanHO HNO; oOpasyercs 2.4,6-
TpUHUTPO(EHOJ (MMKPHHOBASI KMCJIOTA):

OH OH
OuN NO,
+ 3HNO; — + 3H;0
NO;,

2,4,6-TPHHETpodEHOT
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Tanozenuposanue. ®eHON JETKO PU KOMHATHOM TeMIlepaType B3auMO-
JedcTByeT ¢ OpoMHOH Bojgodl ¢ oOpasoBaHueM Oenoro ocagka 2,4,6-
TpuOpoMpeHoa (KauecTBEHHas peakuus Ha (heHo):

OH OH
Br Br
+ 3Br, — + 3JHBr
Br

1 4,8-TpuSpompeHon

Peaxyuu oxucnenus. Oxucaurena — KMnQO,, K,Cr,0,+4H,S0,, O, + ka-
Tanu3atop. JIerkocTh OKHCICHUSI CIIUPTOB YMEHBINACTCS B Psay: IEPBHUY-
HbIC > BTOPHYHBIC >> TPETUYHbIC. [IepBUYHBIC CIHUPTHI MPH OKHUCICHUU
00pa3yroT albJCTH/IbI, KOTOPBIC 3aTeM JIETKO OKHCISIOTCS 10 KapOOHOBBIX
KHCIIOT:

OH
I [0l T (o]}

R—(IZ—OH —> R—(IZ—OILI:IJI —> R—(IJ=0 —> R_(on
H H HO g OH
NepEHYHEH HEYC ToHYHERE aNEZETH KHCIOT2

CIHPT anrangon-1.1

[Ipu oxucIeHUN BTOPUYHBIX CIIUPTOB 00Pa3yIOTCS KETOHBI:

R~ [O] E-~
CH-OH —— C=0

R ‘H,0 R

BTOpH‘{HBIIU-I EETOH
CIHPT

Tperuunsle ciupThl 0oJiee yCTOMYMBEL K ASHCTBHIO OKUcIuTeNe. OHH
OKHCIISIIOTCSI TONBKO B JKECTKUX YCIOBHAX (KHCIIasi cpena, MOBBIIICHHAS
TeMmIepaTypa), YTO IPUBOIUT K pa3pyIIEHHIO YIIIEPOJHOTO CKeleTa MoJe-
KyJbI M 00pa30BaHUIO CMECH NMPOAYKTOB (KapOOHOBBIX KHCIOT U KETOHOB C
MEHBIIIeH MOJeKyJIsIpHOi Maccoil). [Ipomecc uaer yepe3 cTaauio neruapa-
TaIMy CIUPTA C MOCIEAYIOMNM JECTPYKTHBHBIM (KECTKUM) OKHCIICHHEM
ankeHa. Hampumep:
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CH. CH
73 t, H* 73

CH3—(|3—CH=—CH3 ﬁ* CH3—C=?=CH—CH3 —_—
OH

2-1Me THNLY TAHOI -2 2-MeTHIEYTEH-2

KMnO, (HY),t CHy_ QOH
¢=0 + O0=C-CH,
CH,”
FECYCHAA
AETOH KHCIOTA

[penensHOe okmcnenue rugpokcucoennnennii 1o CO, u H,O mpownc-
XOIWT IpH ux ropernd, Harpumep: 2CH30H + 30, — 2CO, + 4H,0.
[onHOE OKHCIIEHNE METaHOJIa UJIET IO CXEME:!

0 20 [0 20 10 420
cHoH %n-¢Z 7 Doyc?” 9 lHo-¢?T | —H,0+CO.
\ “OH “OH
ITpu CropaHuy CIIUPTOB BBIAENAETCS GONBIIOE KOJIUIECTBO TEILIA.

CszoH + 302 g 2C02 + 3H20 + 1370 KI[)K

Bnaronapﬂ BBICOKOH 9K30TCPMUYHOCTHU PCAKIIMN T'OPCHHS DTaHOJIa OH
CUUTACTCA NCPCICKTUBHBIM U 3KOJOIMYCCKU YUCTBIM 3aMCHUTCIICM OeH3U-

HOBOI'0 TOIUIMBa B ABUTATCIAX BHYTPCHHCEI'O CrOpaHUs. B na60paT0pH0171
IPAKTUKE 3TAHOJI MPUMCHACTCA KaK roproyee it CHMipTOBOK.

3.4. JIByxaTOMHbI€ H TPEXaTOMHbIE CHUPTbI

BzaumonelicTBie 3TUIICHIIIMKOMIS C METAJNIMYECKUM HaTPUEM.
Peaxiust compoBOXK1a€TCS BBIJIETICHUEM TeTUIa:

CH,OH 4Ne CHyONa Na CH,ONa
I —_— | — |
CH,0H _ ?! u, CH,OH — ;—H CH,ONa.

OO0pa3yroTcst HETIOJHBINA W TIOJHBIA TIUKOJIATH HaTpust. [Tocie moixHoTro
pacTBOpeHust HATpHsl, 00pa30BaBIINECs TJIMKOJATHI pa3jiararoT BoJou. Pac-

TBOP HCIIBITHIBAIOT (PeHOI(TATEHHOM, B PE3yiIbTaTe 4ero IOSBIIETCS Xa-
pakTepHas OKpacka MaJIMHOBOI'O LIBETA.

O6paSOBaHI/I€ TJIMKOJISATA U IJimiepara Meau
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H

|
CH,—0_  O—CH,

CH,OH S
2i + Cu (OH), — Cu -+ 2H,0;
CH,OH S
CH,—0 CF—CHz
H
DTHACH JHKO/Ib Tankonar Mege
H
J
CHy,—O O—CH,
CHJ/"H H ‘\\ Ve
\ Cu -+ ZHL0.
2CHOH -} Cu (OH}, -~ AR
! CH—O 0—CH
CH,CH | i
CH,OH H CH,0H
FavugeprH FAMugpUH Megu

OnHOATOMHBIH 3THJIOBBIH CIIUPT C THAPOKCHIOM MEIHW HE pearupyer.

Cnocob6uocth pactBopsaTh ruapokcua meau(ll) sieasiercst xapakrepHoit oco-
OCHHOCTHIO MHOTOATOMHBIX CITHPTOB.

Jeruaparauus rmunepuHa

I~ cH, CH,
. KHso, | C CH
CHOH — = Dol
_ \H _ \H

HenpusiTHBIH 3amax, BOZHUKAIOMIWN TPH MOJITOPaHNH JKUpa, OOBIICHIET-

cs Takke 0Opa3oBaHMEM aKpoJIeWHa W3 TIHUIEPHHA, KOTOPBIH BXOJUT B CO-
CTaB JKHUPOB.

3.5. JIByx- u TpexaToMHbIe heHOoIbI

IIpocteiimme nByxaTOMHBIE (DEHOJBI HA3BIBAIOTCS AHOKCHOEH30JIaMH
C5H4(OH)2:
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OH OH

OH l
! -OH
O i (r
\‘/ SN NoH x/
CH
THAPOXMHOH pesopunn DUPONATEXHIL
(-uoKendensan)  (M-AHOKCHGen30N) (e-groKcubenson)

JIByxaToMHEIE ()€HOJBI TAIOT BCE XapaKTEepHBIE A (PEHOIOB PEaKIUH,
MPUYEM B ATHX PEaKIMAX MOTYT YYacCTBOBATh KaK OIHA, TaK U 00e THIPO-
KcuibHBIE Tpymibl. C yBeIMUEHUEM YHUCIIA TUAPOKCUIIBHBIX TPYIIIT MOJIEKY-
Jla CTAaHOBUTCA BCE MEHEe YCTOMUMBOM K JAEUCTBUIO okuciurteneud. Tak,
THJPOXHMHOH IIPU JIEHCTBUU OKUCIIHMTEIIEH JIErKO MpeBpaiaeTcsi B OEH30X -
HOH 4Yepe3 NMPOMEXYTOUHYIO CTaJuI0 00pa3oBaHMs XMHTHJpOHa (MOJEKY-
JIIPHOTO COENMHEHUs, 00pa30BaHHOTO MOJIEKYJaMH XWHOHA U THAPOXUHO-

Ha):

([)H - T|).“H—(|) ks | Tl)
N AN N A
of Jro2 (1 (l=mel ]
\Z N/ NS N/
(I)H L (”)H——(I) ] g)

XHHTHAPOI 6GeHsOXHLON

N3 TpexaToMHbIX (eHOJIOB WIMPOKO H3BEeCTHBI nupoeamron (1,2,3-
TprokcnubeH3on) u ¢gaopozmoyun (1,3,5-rpuokcubenson). Iuporamnon Ha-
CTOJIBKO JIETKO OKUCIISIETCS, YTO €O IICIIOYHBIE PACTBOPHI IPHMEHSIOTCS B
ra30BOM aHAJIM3€ JUIsl MOTJIOICHHUS KUCIOpoIa

OH OH (l')li
! E [

ﬂ\/‘” N |/ w
| I
o Ho N Non

OH

TIHPOr a0 dopormonuy  OKCHTIIPOXHUION
®deHoJIb Haq)TaJ'II/IHOBOFO pAAaHa3bIBArOTC Haquwzamu:

A Y0
O
L) W !\ /J\"J
c-HagTOn B-nadroa J—
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Anpo n-HadTOXWHOHA SIBIIIETCSI OCHOBOW BUTAMHUHOB Tpymisl K.
3.6.IlpuMeHenne ruIPoOKCHCOEAMHEHMIT

Meranon (metmnoBblii ciupt) CH3OH wncnone3yercst B nmpou3BoicTBe
(opmanbaeruaa, MypaBbHHON KHCIOTHI U KaK PaCTBOPHUTETb.

Oranon (3tunossiii cnupt) C,HsOH Haxoaut npumeHeHne B MPOU3BOJ-
CTBE alleTalbJerua, YKCYCHOH KHCIIOTHI, OyTaaueHa, MPOCTHIX M CIOKHBIX
3¢HpOB; a TAKXKE KAK PACTBOPHUTENb IS KPacHUTENeH, JIEKapCTBEHHBIX U
nmap(GIOMEpHBIX CPEACTB; B NPOU3BOICTBEINKEPO-BOIOYHBIX HM3JCINH; Kak
Je3uHGUIUPYIOIIee CPEACTBO B MEANIIMHE; B KAYECTBE TOPIOYETO VIS JBH-
rarenei, 100aBKH K MOTOPHBIM TOILUINBAM.

Arunenriukons HOCH,—CH,OHsBnseTcs KOMIIOHEHTOM B TPOH3BO-
CTBE IIACTMACC,aHTH(PHU30B U CHIPEM B OPIraHUUECKOM CHHTE3E.

I'muepua HOCH,—CH(OH)-CH,OHnpumensitot B (hapmarieBTHIecKoit
u mapQroMepHO NMPOMBIIUIEHHOCTH; KaK CMSIYHUTENb KOXH U TKaHEW; B
MIPOM3BOJICTBE B3PHIBUATHIX BELIECCTB.

®enon CgHsOHucnonp3yroT a1 npousBoacTBa (heHondopMabIerH -
HBIX CMOJI M KaK MOJYIPOJIYKT B OPraHMYECKOM CHHTE3€ KpacHTelei, je-
KapCTBEHHBIX IPETIapaTOB, CPEACTB 3ALIUTHI PACTCHHUH.
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4. AJBJAEIrN bl U KETOHbI
4.1. Anbaeruanl ¥ KeTOHbI: MX HOMEHKJIATYpPa U N30Mepust
AnpaeruaMyu U KeTOHAMU Ha3bIBAIOTCS NPOU3BOAHBIE YTIEBOAOPOAOB,

coJeprkaie KapOOHWIbHYIO I'PYIILY, WIN OKCOTPYIITY . B amp-
JIeTHaX, KaK MpaBHJIO, KapOOHMIIbHAs TpyMIla CBsi3aHAa OJHOM M3 CBOMX
CBOOO/IHBIX BaJIGHTHOCTEH C aTOMOM BOJOpPOJA, APYroil — ¢ KakuM-1ubo
YIIEeBOAOPOAHBIM pajnukanoM. Bce ampmeruast cogepxar rpynmy COH,
Ha3bIBACMYIO0 QJIBACTUAHOW. B KeToHax KapOOHWIBHAS TpymIa IOBYMS
CBOMMH BAJICHTHOCTAMH COEIMHEHA C KaKHMHU-JIHOO YTIIEBOIAOPOIHBIMH
panukanaMu. AJNbAETHIB U KETOHBI OBIBAIOT HACBHIIIEHHBIMHU, HEHACHIIICH-
HBIMH W apoMaTuuecKuMu. [IpenensHple anbaeruasl 1 KeTOHBI ¢ OIMHAKO-
BBIM YHCJIOM YTJICPOJHBIX aTOMOB M30MEPHBI APYT APYTY W UMEIOT OAHY U
Ty K€ CyMMapHYyI0 (GOpMyIIy.

Cmpoenue KapoOHUNLHOIL ZPYRNbL

A28
132,4:@/(3 - D
O, 122 HmMm
IMonapaan
P"?EH?”H /ﬂ'—EBHSL

L e___ Ucnﬂab\lmbr)“m
/U O"‘"n _/:D\"'n

AJBIETHAB HA3bIBAIOT WM IO KHCJIOTaM, B KOTOPBIE OHH IMEPEeXOMIST
IIpU OKHUCICHWH (TpUBHAIbHAs HOMEHKIATypa), WM [0 HA3BaHUIO IIpe-
JeTbHBIX YTJIEBOAOPOJIOB C HOOABIEHUEM OKOHYaHMS -aib (CHCTEMaTHYe-
ckas HomeHkiarypa |IUPAC). KeroHsl no panvoHaabHOW HOMEHKIIAType
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HA3BIBAIOT I10 HA3BAHUIO PAJUKAIIOB, BXOIIIIAX B MX MOJEKYIY, C To0aBie-
HUEM OKOHYaHUs -kemoH. Ilo cucremarnueckoit HomeHknatype |IUPAC
KETOHBI Ha3bIBAIOT MO HAa3BAHUIO COOTBETCTBYIOILETO YIJIEBOAOPOJA C JO-
0aBJIeHMEM OKOHYAHUs -OH U C yKa3aHHEM MECTOHAaXOXKICHHUSI KapOOHUIIb-
HOM IPYIIIBL.

Hanmuune xapOOHWIBHOHM TpynIibl 00yCIOBIMBAET BBICOKYIO PEaKIIMOH-
HYIO0 aKTHBHOCTH aJIBJIETHJIOB U KETOHOB W ONpENENseT UX CIOCOOHOCTh K
MHOTOYHCIICHHBIM U Pa3HOOOPa3HBIM PEaKITHsIM.

T-CBSI3b 00pa3oBaHA p-d>IEKTPOHAMU aTOMOB YTJIIEpOJa M KHCIOPOJa.
PeaknmoHHBIE IEHTPHI ANBICTHAOB U KETOHOB OOYCIIOBIICHBI HAJIHYINEM B
HX MOJIEKYJIaX KapOOHMIEHOU rpymmbl. ['pymima cogepKuT aTOMBI yTiepoaa
1 KHCJIOPOJa B COCTOSHHUHU Sp -THOPHIM3AINHU, TIOATOMY WX G-CBA3b H JIBE
Jpyrue G-CBsi3M, 00pa3oBaHHbIE KapOOHHUIIBHBIM aTOMOM YTJIEPOJIa, JIEXKAT B
OJTHOI TJIOCKOCTH, a 7-CBsI3b, 00pa30BaHHAas 3a CUET OOKOBOTO IEPEeKphIBa-
HUsI HerMOPUIM30BaHHBIX P-OpOWTaNEH aTOMOB yriepoja M KHUCIOPOJa,
nepneHaAuKysipHa ei. J[BoiiHas cBsizb C=0 mno cpaBHeHuto co cBs3bio C=C
SIBIISICTCS OJJHOBPEMEHHO M 00Jiee PEaKIIMOHHOCIIOCOOHOM, 1 OoJiee Mpoy-
HOI, 4TO OOYCIIOBJICHO €¢ BBICOKOH MOJIAPHOCTBIO. B TO ke Bpems kapOo-
HUJIbHAS TPYIINIa UMEET W BBICOKYIO IMOJIIPH3YEMOCTh. JTO O3HAYaeT, YTO
UMEIOIIHecs] Ha aToMaX KapOOHIIBHOM IpyNIbl 3HAYUTEIbHBIE d()()EeKTHB-
HBIC 3apsIsl MOTYT OBITH JOMOJHHUTENHFHO YBEIWYEHBI MOJ [eiicTBHEM
BHEIIHUX (DaKTOPOB, BKIFOYAsT BO3ACHCTBHE aTaKyIOIINX pearcHTOB. BhI-
3BaHHOE 3JICKTPOHOAKIICTITOPHBIM BIIMSTHHEM aTOMa KHCJIOPOJa CMEUICHUE
AIEKTPOHHOH IUIOTHOCTH B MOJIEKYJIaX ajbJCTH0B U KETOHOB CIIOCOOCTBY-
T (bOpMI/IpOBaHI/IIO B HUX TPEX PCAKHHUOHHBIX HEHTPOB, MPEACTABICHHBIX
Ha cCXeMe:

E:) — HyKIeoduabHEEIR NeRTP
(aTaryerca s1eKTPOQHIOM)
— BIeKTPO(PHIBHLIE OEHTP
(aTagyerca AyKJIeoduIOM)
ﬂ H @ ~ IOABHMIKHBIE ATOM BOAOPOJA
(aTaKyeTcA CHJIbHBIM HYKJIEOQHIOM HIR
CBOBOAHEIM PaTUKALOM)

Hanuune 31eKTpoHOAE(HUIUTHOTO YIIIEPOAHOTO aToMa KapOOHMWIBHOM
rpynmsl GOpMHUPYET daexmpogunvhbii yenmp (1), CKIOHHBIM K HYKIJICO-
¢ubHOM aTake peareHTa. MecTOM 3JEKTPOQUIBHOM aTakW CIYXHT HYK-
neouvHbll (0CHOBHbIN) yenmp (2) HAa KUCIOPOJHOM aToMe KapOOHWIIb-
HOH rpynmbl. Kpome Toro, B anpleruiax u KeTOHaX UMEETCs Caadulil K-
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cromuulii yewmp (3) B O-TIOJIOKEHHH K KapOOHMIBHOW TPYIIIE, COIepiKa-
M BOJOPOJHEIN aTOM cO ciIaboi MPOTOHHOM MOJBUKHOCTBIO U CKIIOH-
HBIA K aTake CBOOOJHBIM paguKaioM. PeakIIMOHHAs CITIOCOOHOCTH ajbJIer -
JIOB, KaK MPaBHUJIO, BBIIIC, YeM KETOHOB, TaK KaK y HUX OOJIBIIE MPOCTPaH-
CTBCHHAsl JOCTYIHOCTh PEAKIIMOHHOTO ILICHTpAa Ha KapOOHUJIBHOM aToMeE
yriepona, 6osbie 3QQEKTHBHBINA MOJIOKUTEIBHBIN 3aps/] HAa 3TOM aToMe, a
B TO K€ BpeMsl CTEINEHb ero OKHCIEHUS MeHbIlIe, 4UeM B keToHax. [lociennee
00CTOATENILCTBO  MOBBIIIAET €ro0  CKJIOHHOCTH K  OKHMCIIMTEILHO-
BOCCTaHOBUTEJIb-HBIM IPEBPAICHUAM, BKIIIOUYAs €70 IUCMYTALMIO.

4.2. Crioco0bI MOTyYeHHs] KaPOOHUJIbHBIX COeTMHEeHHUI

ITony4aroT anbAeruAbl U KETOHBI Yallle BCETO OKUCICHUEM U JIErUIpU-
pOBaHUEM CIUPTOB, OMBUICHUEM [UTAJIOT€H3aMELICHHBIX, IHApaTanueit
aIleTUICHOBBIX yTIeBoA0ponoB nmo peakuuu M. I'. Kydeposa, npu cyxoif
MIEPEroHKe KaJIBIIUEBBIX COJIEH KapOOHOBBIX KHCIOT U OKCOCHHTE30M.

1. OxucneHue CuupTOB.

[lepBuuHBIE CIUPTHI MPH OKUCICHUU OOPa3ylOT albIErH/bl, KOTOPbIE
3aTEM JIETKO OKHCISIOTCS 1O KapOOHOBBIX KHCIIOT.

OH
I [ol R le]]

R—(F—OH —> R—(I'J—OILI:IJI —> R—(Ij=0 —> R—(Ij=0
H H HO g OH
NEpPEHYHHE HeyCToHUHER ANEAETHA EHCIOTA

CIOHPT ankagnuon-1,1

HonyquI/Ie YKCYCHOT'O aJibACTHIa OKHUCIICHUEM 3TUJIIOBOTO CIIMPTa

GCH,— CHLOH - 1,00,y - 4HLS0, —
0O
S BCH, —CF RS0 CrSOps - TIL0.
“H
HpI/I OKHCJICHHUHN BTOpI/IqHBIX CHI/IpTOB 06paByIOTC$I KCTOHBEI.
R~ [o]] R
CH-OH —— C=0
R -H,0 R
BTOpH‘{HHﬁ EETOH
CIHPT

AI_ICTOH MoJy4yaroT CyXOI71 neperomcoﬁ alcrara KaJdbluAa 110 CXEME!

1
s
CHy—ic? |
Y i
-'":O>c a — CHy—C—CHj + CaC0;.
: i
Y | 0
cHy—C i
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B OpOMBIIIICHOCTH albACTHABL X KETOHBI IIOJIYYal0T eI UAPHPOBAHAEM
CTIHUPTOB, MPOITyCKas Mapbl CIUPTa Haja HarpeTbiM kKatamuzatopom (Cu, co-
enunennst Ag, Cr wu Zn).

t,Cu R. R t, Cu R.
R-CH;-OH —— /C=O /CH—OH — /C=O
-H, H E -H,
ANEBIECHT FETOH

3TOT coco0 MO3BONSAET MOIYy4aTh KapOOHWIBHBIE COCTUHEHNUS, B OCO-
OCHHOCTH aNbAETHIB, 0e3 MOOOYHBIX MPOAYKTOB OKUCIEHUs. [ mapararis
ankuHOB (peakuus Kyuepoga).

[IpucoennHeHre BOABI K auleTWIeHy B NpucyTcTBHU conieid prytu(ll)
MPUBOIMT K 00pa30BaHUIO alleTAIbACTHIA:

Hgso
H-C=C-H + H,0 —— [H-C=C-H] — CH,~C-H
H OH
Bununosuiil cnuprm Vreporpil ansdezud

Keronst MOJYYarT IpU rugpaTaliui Apyrux roMoJioroB psaja aJJKMHOB:

Hggo
CH;-C=CH + H,0O et [CHS—(lj =CH,] — CHS_(I:I_CH3

OH
Ayemor (kemon)

Oxucienue akeHoB (kaTanu3aropsl - xiopuasl Pd u Cu)

O
#
2CH,=CH; + 02 =2 3[CH,=CH-OH] — 2CH;-C7

3T0T crocob Gojee MEPCHeKTUBEH, YeM THApaTalis alKWHOB, IIPU KO-
TOPOH HCIONB3YIOTCSI TOKCHYHBIC PTYTHBIC KaTamu3aTopbl. KyMoJbHBI
croco0 moy4eHus aneToHa (Hapsay ¢ GpeHoroM)

CHy g HaS04 GHs
—H b c 0 OH ——= OH+C=0

CH;y
Ky}.{cn anponepokcnn deron AmeTon
(H3OMpONHET- HIOMPOTIHT -
GeHsON) BeHsOTA
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4.3. XuMH4YecKHe CBOMCTBA AJIbLJAECTHI0B U KETOHOB

KeToHBI 1 0COOEHHO anbAeruibl — BECbMa PEaKIIOHHOCIIOCOOHEIE CO-
€IMHEHMS, BCTYIAIONUE B PEAKIIMK CAMOTO Pa3IUYHOTO TUIIA.

Peaknuu npucoennHenus. Peakiuy nmpucoeIuHEeHUs K ajblIeruiaM U
KEeTOHaM 00yCJIOBJICHBI TEM, UTO JBOWHAS CBA3b MEXJy aTOMaMH KHCJIOpO-
Jla U yriiepoja B KapOOHWIIBHOH TpymIie CHIBHO MOJNSPU30BaHa M JIETKO
MIEPEXOJUT B IIPOCTYIO CBSI3b IIPHU JICHCTBUH HONAPHBIX ar€HTOB!

.

R\5+ s
hllat ™ on
AGF é&-&- R/ \A

1. Anprerunsl U KeTOHBI IPUCOEAMHSAIOT CHUHWIBHYIO KHUCIOTY B IpH-
CYTCTBHU CJIEIOB IIenodeil ¢ oOpa3oBaHUEM oKcuHumpunog (LUaHTUAPU-
HOB):

5+ 8- &+ 8-
R—(|3=Q:+ H-CN — R—(liH—OH
H\—I CN
OL-THIPOKCHEHT PHIT
(IHAHTHIPHE)

PoJp 1menoyn 3aKiIr04YaeTcss B TOM, YTO OHA IOBBINIACT KOHLECHTPALHIO
noHoB CN™, KOTOpBIE M aTaKylOT aTOM Yrliepoaa KapOOHWIIBHOW IPYIIIBL:
OH™ + HCN«~ HOH + CN". OKCHHUTPHWIIBI JIETKO MOTYT OBITH IpeBpalie-
HBI B 0, -OKCUKHUCIIOTHI M (.-AMHUHOKHCJIOTBI.

2. Anpaeruibl ¥ KETOHBI CIIOCOOHBI MPHCOCIUHITH BOAOpOA (BoccTa-
HaBJIMBATBCS) MO JIBOMHOW CBSI3W, aJlbJIETH/Ibl JAIOT MPU 3TOM IIEPBUYHBIE
CHHPTHI, KETOHBI — BTopI/IqHHe:

He—c/” B -—CHz‘—OH

: \H [Ni]

HJC H, H';;C .

SC=0—> = SCH—OH
He” [NiJ 0/

DTy peakuio MOKHO OCYILECTBHT, POIYCKash Ha MEIKOPa3apoOIeH-
HBIM HHUKCJIEM, IJIATUHOHN WIHA najuiaaueM CMECh BOAOpoaa C mapaMu ajib-
Jerruaa Uik KeToOHa UJiIn JleﬁCTByﬂ BOIOPOJIOM B MOMEHT BBIJICTICHUA.

79



3. C aMMuaKoM ampAeruabl 00pa3yloT KPUCTAJUINIECKUE COSTNHEHHS —
aAnbOeUOAMMUAKU.

T
B}lgﬂfc<;-{—3ﬁH3 3 [HGC-—CH—NHZ] =00 [}ISC—C((:{H] i
oH
HSC\,C—/ H
N
|
HiC” Ny
H
Ipu pelcTBMN pa30aBIEHHBIX KHCIOT AllbIErHAAMMHAKH JAIOT UCXOJI-
HBIC aJIbACTUABI I aMMOHUEBBIE COJIN. KeTOHBI C aMMHAKOM B 60Hee KECT-
KUX yCHOBI/IﬂX JarT HpOI[yKTBI CJIOKHBIX HpeBpaH.[eHPIP'I.
HpI/I B3aHMOHeﬁCTBHH C ME€TaHaJIEM HpOI/ICXO,Z[I/IT 60Hee CJIOKHasA peaK-
s — KOHACHCAal U Q)OpManL,I[erI/I,I[-aMMI/IaKa C 06pa30BaHI/I€M TIOJINIIUKIIN-
YCCKOro TeTpaMI/IHa, TaK HAa3bIBACMOI'O ypOTpOHI/IHa:

HC/CH\\\ r W
H-,
] H,C—O + 4NH; —h—ﬁHgO HEC/N““CHZ
-

N\.\ /:
CH,
TEKCAMETHIEHTET PAMHE (}’pOTpOHHH)

H
M
hS

\f‘j-——?//

“CHj

YpPOTponyH HCHOIB3YIOT B MEAUIMHE KaK MOYETOHHOE CPEICTBO U JUIS
IIPOU3BOJICTBA MOIIHBIX B3pPBIBUATHIX BEIIECTB (TekcoreH). Peakiust oOpa-
30BaHMs yPOTPOIMHA MPOXOJNT JIETKO H TJIAJKO NMPH KOMHATHON TeMmepa-
Type B BOJHOM pacTBope. Peakiust Obuta OTKpBITa BBIJAFOIIMMCS PYCCKUM
KOMITO3UTOPOM U XUMUKOM A. I1. BopoauHbIM, KOTOPBIN, COUMHSS BETUKUE
MY3bIKaJIbHbIE TBOPEHHMS, MHOTO paboTall B JOMalIHel 1abopaTopuu.

4. Anpaerupl, KETOHbI allMKIMIECKOTO psijia — [UKIOTEKCaHOH, [IHKIIO-
MIEHTaHOH W T€ M3 KETOHOB, KOTOPBIE COAEPKaT METWJIBHYIO TPYIILY, CBs-
3aHHYIO C KapOOHUIIOM, CIIOCOOHBI MMPUCOCTUHATE THAPOCYIb(UT (OUCYITb-
¢wur) Hatpust NaHSO;. B pesynbrare nonyuarotcsi Tak Ha3bIBaeMble THAPO-
cynsutHele (OuCyIb(pUTHBIE) MPOU3BOAHBIE. B 3THX COeTUMHEHUSIX yriie-
PO HETIOCPEICTBEHHO CBsI3aH C cepoil. Peakmmio mpoBOAAT, B30anThIBas

aIbAEr U ] UM KETOH C BO3 MOYKHO 0OJiee KOHIIEHTPUPOBAHHEIM PACTBOPOM
NaHSO;:
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SN e yaoo
o C=0-1NaHS0; /c

\s0,Na
H,,c\ct HoC. OH
: =0-+NaHSOp — Ned
Hye” + ® T H,e/ \S0,Na

I'mapocynbhuTHBIE COEAMHEHNS — KPUCTAJUINYECKHE BELIECTBA, paclie-
IUISIOIIMECS TIPY HarpeBaHWU C PACTBOPOM COJBI WM pa30aBlICHHBIMH KH-
cloTaMu ¢ 00pa30BaHUEM MCXOJHBIX aJbJETHIOB U KeTOHOB. OHHU CIyXkaT
JUISL BBIJICJICHUS aJbAETH0B U KETOHOB M3 MX CMeCEHl ¢ Apyrumu BellecT-
BaMU U MOJIYYECHHUS UX B UUCTOM BHJE.

5. Anpaeruabl ¥ KETOHBI CIOCOOHBI IPUCOEIUHATh MarHHUHOpraHude-
ckue coequHeHus. Tak, npu npuOaBIeHUH YKCYCHOTO ayibAeruaa K 3hup-
HOMY DPacTBOpPY METHJI-MarHMHOAnAa BBIAEIACTCS OCaJOK MPOIYyKTa IPH-
COCANHCHUS:

C=0 + I—Mg—CH; —>
H3C

H,C
SCH—0—Mgr 25 °° \CH—OH—I—MgIg
H,c/ H,C/

Pagukan MarHHAOPraHUIECKOTO COCTUHEHHUS MPUCOSANHACTCS K aTOMY
yrieposa, a OCTajJbHasl 9acTh MOJEKYJIBl — K aToMy Kuciopozaa. IIpomaykr
peakiuy MpUCOEIUHEHUs] TPEACTaBIsAeT coOor ankoromsT. [Ipu pasznoxe-
HUU €0 BOJAHBIM paCTBOPOM KHUCJIOTHI IOJYYaACTCA H30Hp0HHJ’IOBBII>i CIIUPT.
Orta pCakiusa IMO3BOJIACT, UCXOASA U3 allbACTH/a, MOJIYYUTH BTOpH‘IHbIﬁ
CIHPT ¢ OONBIINM KOJINIECTBOM aTOMOB YIJIEPOJia B MOJIEKYJI€.

Ecmu B3Th MypaBBUHBIN albACTHI, B Pe3yJIbTaTe PEakIiu 00pa3yeTcs
TIEPBUIHBIA CITUPT:

o) : '
H-—C<’H-|—H,C—CH3—Mng —» HyC - CHy — CHy — OMgBr

H3C— CHs — CH, — OMgBr - HBr —» HyC— CHy— CH; —OH - MgBry

TIPOITHJIOBBIH CITUPT

AHAJIOTHYHO HAYT PEAKUUN C KEeTOHaMHU C 00pa3oBaHHWEM TPETHUHBIX
CIIUPTOB.
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6. B mpuCYTCTBHM KaTaJIMTHYECKUX KOJMYECTB OE3BOAHBIX CHIIBHBIX
KHUCJIOT K aJIbJETHJIaM JIETKO MPUCOEAMHSAIOTCS CHUPTHI ¢ 00pa3oBaHHEM
arerajeu:

+ OFR’
[ i H |
R-C=0+R0-H — R-C-0OH
Ill t IlI ‘W_qu..,__q_‘ncﬂyauemnbnmﬁ
S —— THOPOKCHI
OF H' OR
R—(IE—OH + RO-H — R—('lj—OR' + H-OH
H H
TIOJTYATIETATE ATIETANE

B oTnenpHBIX citydasx MOTYT OBITH BBIJIENCHBI U mosryanetanu. C KeTo-
HaMH peaKIys NPOXOIUT TPyAHEE U B IPUCYTCTBUM KUCIOT JIptouca.

7. Anpperuasl MHOTJA CaMOIPOHU3BOJIBHO WM IOJ JACHCTBUEM CIIEIOB
KHCJIOT MOTYT TPHMEPHU30BaThCsl ¢ 00pa30BaHHEM ILECTUUICHHBIX I'eTepo-
LHUKJIOB C YepEIYIOIIUMHUCS aTOMaMH yIrlIepoJa U KUCIopoJa:

H_ 0 Q O

s 7N AN
Hu- e Hu+ II-;C CH CITyHC  CHCHy
0 —|—C . ';: f 1 3CH,CHO — | |

%\C " O anerann- L O 0O
H/ . . 0] o Jerng NS
GOPMATEIET T TPM:‘T’;I:I“_ : CHCEH;

NapaNLACTH

MOeTHACH

W3 06pa30BaBIINXCSI TPUOKCAHOB NP HATPEBAHUH CO CIIEIaMH CHIIBHBIX
KHCJIOT CHOBA JIETKO IOJIYYaI0TCS allbJACTUabI.

Peakuuu 3aMemienusi KapoOHMJIBHOIO KucJaopoaa. M3 peaxuuil 3a-
MCIIECHUA PACCMOTPUM TE, B PEIYJIbTATC KOTOPLIX MPOUCXOJUT 3aMECIIICHUE
aToMma KHCI0poaa KapOOHUIBHOM IPyIIIEL.

1. C rugpoxcunamuaoMm (NH,OH) anpaeruas! 1 KETOHBI JAIOT OKCUMBL

A2 B
H3C-—C< 4+ SN—OH — H;C—CH=NOH - H,0
H u/
OKCUM chyCHOFO alpaerujia

H;
SC=i0L (DN OH_+ >c NOH -
HsC
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OKCHM aleToHa
2. Ipu neiictBuu Ha anpaeruasl U ketousl ruapasuna (NH,—NH;) mo-
Jy4aroTCs 2udpa3onb1'

C//H+E>N NHp — R — CH=N—NH,-|-H,0

R’ R’
\ _ —_— \. —
R =0+ /N NH;—> >C=N—NH,+H,0

WIN IPU APYTUX MOJIAPHBIX COOTHOIIECHUAX —A3UHbL!

H,C . CHs CHy
9 >c; O NH,NH; —> >C:N__ N:c<
H;C~ CHj, CH;
a3uH alcToOHa
3. ANIbAETU/IBI U KETOHBI, B3AUMOAEHCTBYS ¢ (DEHUITUAPA3UHOM WM €70
MIPOU3BOIHBIMH, 00PA3YIOT PeHUIUOPAZOHbL:
O H
CH,CY 4+ SN—NH—CyH; —» CH;— CH = N— NH— C¢H; + H,0
it ,

(beHHner[pawH TIPOIMMOHOBOI'O aJIpACTHIa

H3 3
N TN NOL— NG N NHH-/ N NG,
e D=0+ HNNH—Z 0, ot 5

N-HUTPO(EHUITHIPA30H alleTOHa

OKCHUMBI, THAPA30HBI U (DEHUITHIPA30HBI THAPOIU3YIOTCS BOIHBIMU
PacTBOpaMH KHCIIOT ¢ 00pa30BaHUEM HUCXOAHBIX Coe}Z[I/IHeHI/II/I HaanMep,

R—CH = N—NH— Colly -+ H0 o R c:/\/' -+ C,H;— NH— NH,

OKCUMEBI B (PCHHITUAPA3OHBI — OOJBIICH YaCThIO KPUCTAJUIMICCKHE Be-
IIecTBa C XapaKTepPHBIMH TeMIIepaTypaMH IUIaBieHus. Peakuueit mx obpa-
30BaHUS TOJB3YIOTCS UIS UACHTU(GUKAIINH TOTO WIIA WHOTO ajbJIeTHaa W
KETOHA WJIH JUIS TOTO, YTOOBI BBICIHTEH ANBICTUABI M KSTOHBI U3 CMECH C
BeIlleCTBAMU JIpYyTrux KiaccoB. Yacto s 3TUX ULeNed HCHOJIb3YIT U
ceMuKap06a3um:

| =0+ H,NNHCONH, — | /\=N—NHGONH3

HUKJIONCHTAHOH cemukap6azun ceMuKap0a30u IMKIONEHTaHOHA
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4. Ipu gecTBUH MATHXJIOPUCTOTO MU IATHOPOMHUCTOTO ocdopa aToM
KHCJIOPOZa B MOJIEKYJIE aJibJIeTH/1a MM KETOHA 3aMelaeTcst AByMs aToMa-
MM rajoreHa:

o .
Hac—C<H-}-PC15 —> HyC—CHCl, -+ POCl;

Takum O6p330M, MOJY4YaroTCA ICMHUHAJIBHBIC T'aJIOTCHIIPOU3BOAHBIC YT'-
JICBOAOPOAOB € ABYMsS aTOMaMM rajlor€Ha Ipu OJHOM aTOMC yrjepoJa. Ta-
KHC OUTaJIOTCHIPOU3BOAHBIC, pearupys C BOZON B OPUCYTCTBHUU KHCJIOT,
CIIOCOOHBI OIAThH JaBaTb UCXOOHBIC aJIbACTHUABI U1 KCTOHI)I

CH,CHCI, 4 13,0 B CH3C< +-2HC

5. K peaknusAM 3aMCHICHUSA KHUCJI0POAa OTHOCHUTCA U BOCCTAHOBJICHHC
Kap6OHI/IJ'ILHLIX COG,Z[I/IHGHI/Iﬁ A0 YTriIeBO4OPOJOB. Ono OCYHICCTBJIACTCA UIIN
mo KHEMEHCEHy (FJ'IaBHLIM 06p330M Il apOMAaTHYICCKUX KeTOHOB) BOJIO-
POAOM B MOMCHT BBIACJIICHUA:

0 .
4 >_‘ C—CHy4Zn--2HCl — ¢ >~ CHCH; +H0 -+ ch%
aneTroheHoH

wim no peakuuu Kmxnepa-Boasda ¢ ncrons3oBaHreM peakiyy He3ame-
IIEHHBIX THJIPA30HOB C CAKUMH IIEIOYAMHU:

HAC 0 HC.
>CH_CH.rc\///- - NHy—NHp—s  SCHCH,CH=N— NH, >
H,C “H 3C” ruppasos nsosanepnano-
ROIO EALEErHAZ

NCH—CH,—CH,

H30NE¢HTaH

!\OH
>CHCHW(:HZ_\T N—H wwz
CH,

Haf‘p&nalmc

~CH /

Peakuuu ¢ yyacTueM BOAOPOAHOIO aTOMA B O-MOJIOKeHHH K Kap06o-
HMJIbHOM rpynie.

1. CunpHO monsipu30BaHHAsI KapOOHMIIBHAS TPYIIA B aJbJeTHIaX U Ke-
TOHAX OKa3bIBAET OYEHb OOJBIIOE BIHMSIHUE HAa BOJOPOJHBIE aTOMBI, HAXO-
JSIITIECs] Yy COCEAHETo ¢ KapOOHWIBHOHM TIpyNIoi aTtoma yriepona; B pe-
3yNbTaTe MOHIKEHHOH 3JIEKTPOHHOH IUIOTHOCTH (O+) HA 3TOM YTIEpOTHOM
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aToMe OHH NPHOOPETAIOT TOBBIIEHHYIO PEAKIMOHHYIO CIIOCOOHOCTH. Tak,
9TH aTOMBI JIEIKO 3aMEIIAI0TCs TP ASHCTBUH XJIOpa WM OpoMa:

HiC— CH,— CHg—C< 4+ Br, — HyC—CH;—CHBr—C¢ +HBr
H NH
MAcCJISHBII aJbIerul 0-OpOMMACIISIHBIH aJIbIETrUL

H,C—CH; — CO—CH, — CH; - Cly — HyC— CH; — CO— CHCl —CH, -HCI

MIeHTaHOH-3 2-XJIOpIICHTaHOH-3

ATOMSBI TajloreHa, HaXOISIINECs B O-TIOJ0KEHHH K KapOOHMIBHOHM TpyTI-
Tie, TAKXKE OYCHBb PEAKIMOHHOCTIOCOOHBI. Takue o-raioreH3aMeIICHHBIC allb-
JICTUIOB U KETOHOB — CHJIbHBIC Jiakpumamopst (0T nat. lacrima — cnesa),
TaK KaKk UX Tapbl BBI3BIBAIOT pa3lipak€HUE CIMU3UCTBIX 00O0JOYEK HOCA H
ra3. BecbMa MHTEpECHBI peaklMy TaJlOTEHUPOBAHUS alleTalbJeTuia WIn
METHJIKETOHOB ¢ U30BITKOM rajoreHa B IenouHoi cpene. [lepBoii craauei
Tmporiecca SBIAETCS MOJIHOE TaIOTCHHPOBAaHUE O-METHIBHOM TpyHIBI ¢ 00-
pasoBaHueM xJopais (B ciaydae xiopa). [Ipu 3ToM CBS3b YIIIepoa—yriiepomn
OKa3bIBACTCSI OYCHH CHIBHO IIOJIPH30BAHHOW W JIETKO Pa3phbIBACTCS MOJ
JeHCTBUEM MICTOYH:

3~

0 ct G0 /°

B+ 8+ NaOH 4

]—]3(;_.'(;/ o 3l Clb{;_c/ ekt Cl;CH + Na—O*‘C\
“H as” N : H
XJI0pab XJI0podopM  METaHOaT HaTPHs

DTa peakumys HCIOJB3yeTcs IS CHHTe3a 2ano@opmog (XIopodhopm,
O6pomModopm, Hogodhopm) U s OIIPEICITCHHUS IPUCYTCTBHS ()ParMEHTOB.

2. Boubiioe 3HaUeHHE UMEIOT PEAKLUK KOH/ICHCAI[MH, IPOUCXOISIIIE C
KETOHaMHU U OCOOEHHO alIbJAETHAAaMH B IIEJIOYHBIX WM KUCIIBIX PacTBOpax.
Tak, yKCyCHBIH anbpAeru npu ISHCTBUH HA XOJOAY CJIa0BIX pacCTBOPOB IIle-
JI04ei peBpalaeTcs B anb00.1u

0 0
CH3—CH-{—CH3-—-C</ — CHawCHFCH2~C<

j H [ H
0 oH

anb011b (3-0KCcHOyTaHAIb)

Karanmutnyeckoe neiCTBHE IIENIOYN COCTOMT B TOM, YTO OHA CIOCOOCT-
ByeT 00pa30BaHMIO KapOaHHOHA!

85



0 L o
 N4OH -+ HyC— C(H "2 Na*-- HOH CHZ—«C<H

[ocnenuuii npucoenuusercs k qorHon cBs3u >C = O BTOpO# MOJEKy-
JIBL:

L2
0
8 - A0 A 20
Ho—¢! 4 o —-r-Hac-«(‘:H—cHz-c( o HyC— ([!H—CH-—C< + NaOH
\H \H a~ H OH H

Peakius MOXeT KaTalM3upoBaThCs M KHCJIOTaMu. Poib mpotoHa cocTo-
UT B TOM, YTO OH IPHCOCIUHACTCS K MOJICKYyJe KapOOHWIBHOTO COCIHHE-
HUA, 00pasys KapOKkaTHoH. IlociaeTHui npucoeanHIETCs KO BTOPOH eHOJIU-
30BaHHOU (TaKxkKe 3a CUeT AEHCTBHA NPOTOHA) MOJEKyJe KapOOHUILHOTO
coeauHenus. [IponyKT peakum — )HUIKOCTh, CMEIINBAIOLIASICS C BOJOW U
neperoHstomasics 0e3 pasaokKeHUs: TOJbKO IPH YMEHBUICHHOM JaBJICHHH.
Kak BHIHO 13 (OPMYIIBI, 3TO COCAWHEHUE COIEPKUT B MOJIEKYJIE KaK ajlb-
JICTUAHYIO TPYIIITY, TaK U CIIUPTOBYIO (OTCIO/Ia Ha3BaHUE aibA0Jb). AHAO-
TUYHBIE AJIBAOJIH TOIY4alOTCs U U3 TOMOJIOTOB YKCYCHOTO anbieruia. Ta-
Kasi peakLys Ha3bIBACTCS aIbO0AbHOLU KOHOeHcayueti. AbIoNbHAs KOHICH-
camyst HACT 33 CYET aTOMa BOJOPOJA TOJNBKO B O-TIOJIOKESHUH K KapOOHWIIb-
HOIl rpymnme. JIId TPONHMOHOBOTO —aNbAeTHAa peakiHs BBIPa3HTCA
CJICIYIOIIM YPaBHCHUEM:

CHjy CHy

|
HaC— CHy— CH - CHy — c// —> H,C— CHa--CII——C[H—-C/f';
A } ~H
oH

2-MeTHI-3-0KCUIIEHTaHA b

AJ'IL,HOJ'II/I - MaHOYCTOfI‘{PIBLIG COCIMHCHU S, OHHU JICTKO TEPAIOT 3JIECMCH-
ThI BOJBI, 06pa3y}0mel7lc;1 B pPE3yJIbTaTC OTIICIIIICHUA I‘I/IZ[pOKCI/IJ'ILHOf/‘I
rpynnbl M OCTaBHICTOCA 0O-aTOMa BOJAOpoJa C OGpaSOBaHI/IeM Q, B'
HENPECACIIbHOTO Kap6OHI/IJ'ILHOFO COCIMHCHMUA !

0]
H,;C — CH— CH — c{ —ig HC—CH=CH—cZ
1 H - “H
OH 1
aNbI0Ib KPOTOHOBBIH anbaeriy (OyTeH-2-ajb)

KOHHeHCaIII/IH AJIBACTUAOB, IMPOTEKAroNad ¢ OTHICIJIICHUEM BO/Ibl, Ha3bI-
BacTCA KpOl’YlOHOGOZZ. OHa Jierko HICT U C TOMOJIOTaMH YKCYCHOT'O aJIbA€T 1~
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J1a, AMEIOIIAMH CBOOOIHYIO METHICHOBYIO rpymry >CH, B cononoxeHnu x
KapOoHmwny. Tak, C MacigHBIM aNbAETHIOM NPOTEKaeT CJeAyIoIas
PpeaKius:

CaH, “OH H
[ I [
CyH;— CHy;— c// L HG CHOS CyH, — CH,— CH — € — CHO ——>
\ I —-HOH
CaHs
CHO

—CH—CH=C{
. —_ C3H5 CHE CH C\CﬁHﬁ

2-3THIITEKCEH-2-aJTh

IIpu neifcTBUU Ha ambAETHIbI KPEIKUX ILIeI04Yel Mpolece KOHICHCAIUU
IIPOXOAUT OYEHb PHEPTUYHO M NMPUBOAUT K 0OPAa30BaHUIO CMOIOOOPA3HBIX
MIPOAYKTOB — CMECH BBICOKOMOJICKYJISIPHBIX COETUHEHUI. DTO 00BsACHIETCS
TEM, 4TO IpH 0Opa3oBaHUM KaK ajbJOJs, TAK U KPOTOHOBOTO AJIbACTHIA
COXPaHAIOTCS allbACTHIHbIE TPYIIBI, KOTOPHIE Jajee MOTYT BCTyHaTb BO
B3aMMOJEHCTBHE JIPYr C APYrOM M C MOJIEKYJaMH UCXOJIHBIX allbIECTUI0B
[0 TUMY aNbJOJIbHON U KPOTOHOBOH KOHAeHcany. C KeTOHaMU TaKHe Mpo-
LECCHI IPOUCXOMAT C TPYAOM.

PeaknusiMy KOHIEHCAMU MPUHATO HA3bIBATh TAKXKE PEAKLUHU, KOTOPHIE
NPUBOST K 00pa30BaHMIO HOBBIX YIJIEPOJ-YIJIEPOIHBIX cBsizeil. Peakums
MOJKET UATH Oe3 BBIACICHHS IMPOCTHIX MOJIEKYJ (BOJBI, aMMHaKa), Kak MpU
00pa3oBaHUM ANbIOJIEH, WK K€ C BBIICIICHHEM X, KaK B KDOTOHOBOW KOH-
JIeHCAIlMi. AHAJOTMYHO ajbJeruiaM, HauOoyee aKTHBHBIE KETOHBI TOXE
CIOCOOHBI K alIbJ0JIbHOW U KPOTOHOBOW KOHIEHCANWU. Tak, Hampumep,
alleTOH MpH ACHCTBUH TMIAPOOKUCH Oapus YIUIOTHSETCS IO THITY aJlbI0JIb-
HOU KOHJICHCAIIVH, J1ABas TAK HA3bIBAEMbIN JINAIETOHOBBIH crmpr:

T o
H;C—C+H;C—CO—CH; — H;C—C—CH;—CO—CHg
o
OH

4-meTuii-4-0KCHITEHTaHOH-2
Ilox peiicTBueM mienoued peakuus NPOTEKAET MO TUIy KPOTOHOBOW KOH-
JIEHCAIIMH U IPUBOUT K 00pa30BaHUIO OKUCH ME3UTHIIA;
H,;C

~HO pyc/

4 -MeTwi neHTeH-3-0H-2

H,C
TNC 0L H,C—CO— CHs —

C=CH-—CO—CH
e/ -
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3. KetoHsl, a TakKe anberubl, IMEIOIUE MTOJBIKHBIA 0-aTOM BOJO-
poJa, KOHIEHCUPYIOTCS B MPUCYTCTBUH (popMalbiernia ¢ COMSIMA BTOPHY-
HBIX aMHHOB ¢ 00pa30oBaHHeM B-aMHUHOKETOHOB (pearyus Mannuxa):

-HOH
CHg— C— CHy+ CHy + N(CHg)y- HCl —— CHy — C—CH,y—CH,—N(CHy) - HCI
[ Il | Il
o v 0

aleToOH qJOpMaHLI[CFHL[ XJIopua TUMETUIIaMMOHHUSA XJopun 4-HHM€THHaMl/lH06yTaHOH'2
Peaxiust mpOXOIUT B BOAHOM HJIH CIIUPTOBOM PAacTBOPE.
4.4, Oxuciaenne ajJbIeruaoB 1 KETOHOB

AJBJCTUBI JIETKO OKHCIISIOTCS 0 KapOOHOBBIX KHCIIOT C TEM K€ yIJje-
POIHBIM CKEJICTOM.

1. OHN MOTYT OKHCISITBCSl )K€ KUCIOPOJOM BO3JyXa M TaKUMHU Clia-
OBIMH OKHCIIMTENSAMH, KaK aMMHA4HbII PacTBOP THAPOOKHCH cepedpa:

Recd’ S r_c/°
\H NOH |

2. Peakmuiro aipIeTHI0B C aMMHAAYHBIM PACTBOPOM THIPOOKUCH cepedpa
HA3bIBAIOT «PEaKIMel CEepeOpsIHOTO 3epKaia» — OKHCICHHE aMMHAYHBIM
pacTBOpoM okcuia cepedpa (peaktu Tosuienca). Ee ucnosib3yroT st 00-
HaApPY>KCHUSI aJIbJICTUIIOB:

R-CH=0 + 2[Ag(NHs),]JOH — RCOOH + 2Ag| + 4NH; + H,0.

KeToHbI HE OKUCIISIOTCS HU KHUCJIOPOJOM BO3JyXa, HH CIAOBIMU OKHC-
JUTEJSIMH, HE BOCCTAHABJIHMBAIOT aMMHAYHEIN PacTBOpP THIPOOKHCH ceped-
pa. OHH OKHUCISIOTCS JUIIB IO JCHCTBHEM 0OJee CHIIBHBIX OKHUCIUTEICH,
HampuMep, MepMaHTaHaTa KaWs, MPHYEM OKHUCICHHE IPOHWCXOANUT HHAYE,
YeM OKHCIICHHUE allbAeTHIO0B. [Ipy OKHCICHNN MOJIEKYIa KeTOHA PacIeTIs-
eTcs ¢ 00pa3oBaHUEM MOJIEKYI KHCIOT WIIA KHCIOTHI H KETOHA C MEHBIINM
YHCIIOM YTIIEPOJHBIX aTOMOB, YeM IEpBOHAYaNBHBINA. Pa3priB menn yrire-

POJHBIX ATOMOB IIPOUCXOIUT PSAAOM C KapOOHMIBHBIM aTOMOM yIJIepoja:
O

| L0 /O
H,Co Qlly— C—— CiT,—CHg 1-30 — H,C—CIT, - . ¢ DHLC -G
: “OH “CH
JAUDTHIIKETOH ]'lp()l'lH()HOBaS[ KHCJIOTa chycx—laﬂ KHCJI0Ta

Ecim B Monekyne KeTOHa CONEpKHUTCS ABa PA3IMYHBIX pajuKaja, TO
pacmaj MOJNEKYJIBl IPH OKHUCIEHHH MOKET MATH IO JBYM BO3MOKHBIM Ha-
MIPaBIICHUSAM, HalIpUMED:
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o

I3 30 0 o .
HgC—C+CH2—CH2—CH3""“*H3C—C’/// +C2H5'—C/‘///’
= “OH NOH |

METHIIIPOIIUIIKETOH YKCyCHast KHCJIOTa NPOMHOHOBAsA KHCIIOTa

Takum 00pa3oM, IPOU3BE/S OKUCIICHHE KETOHA U Y3HAB, KAKUE KUCIIOTHI
MOJIYYHJIUCH B PE3YJIBTATE OKHUCIEHUS, MOKHO OIPENECITUTE CTPOEHHUE KETO-
Ha.

3. Peakuust oxkucnenus rumpoxcumom meau(ll):

a) B BUJIE CBeXenpHUroToBiecHHOro ocaaka CU(OH), npu HarpeBanuy;

6) B popme xomiutekca ¢ ammuakom [CU(NH;3),](OH),;

B) B COCTaBE KOMIUIEKCA C COJIBI0 BUHHOM KUCITOTHI (peakTuB PDesmara).

Ipu 3TOM 00pasyeTcs KpacHO-KUPIHYHBIA ocamok okcuma meau(l) wmm
MeTamnyeckas Melb (peakius «MeIHOro 3epkana», 0ojiee XapakTepHas
T (hopMabICTHIA):

R-CH=0 + 2Cu(OH), -RCOOH + Cu,0| + H,0;

H,C=0 + CU(OH)2 —HCOOH + Cul + H,0;

R-CH=0 + 2[CU(NH3)4](OH)2 — RCOOH + CUZOi + 4NH3 + 2H20,

R-CH=0 + 2Cu(OH),/cons BurHO# Kkuciaotei — RCOOH + Cu,0| +
+ 2H,0.

Ipu HarpeBaHWH HAGIIOMAIOT TOsIBIeHHE ocanka okcuna meau(l) xen-
TOTO I[BETA, TIEPEXOISAIIETO B KPACHBIIA:

0O O
RwC/\// +92Cu (OH)y ~ R—C¥Z 4 Cu,0 - 2H,0.
H NOH _
MypaBLHHBIﬁ aJ'II)I[GFI/II[, B OTJIMYHUEC OT }IpyFI/IX aJ'H)[[eFI/II[OB, BOCCTa-
HABJIUBAET OKCHIBI MU, 00pa3yst «MEIHOE 3€PKAIO».
4.PeaKHI/IH BOCCTAHOBJICHUA aJlbACruiaMu peaKTI/IBa (DC.]'II/IHFa.
PeaknmonHyt0 cMech HarpeBaroT. [Ipu 3ToM pacTBOp CHadaxa OKpamiu-
BaCTCsiA B 36J'I€HBII>1, a 3aTeéM B )KCHTLIﬁ OBCT, U HAKOHCI, BBINIAAACT OKCHJ]
menu(l) kpacHoro 1Bera:
COONa COONa
0 CHOH
Cu-+2H,0 >R—C¥ 121
NOH ~ CHOH
|

i
COOK COOK

CHO\

‘//O
R_C\H + 2 (\:HO/ - Cl.l2o.
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5. llBeTHas peakiys Ha aIbIETUABI ¢ PYKCHKCEPHHUCTON KUCIOTOM: Ha-
OJro1aeTCs OCTENIEHHOE MOSIBIEHHE KpacHO-(HOJIETOBON okpacku. Ecnu k
CMeCH MYPaBbHHOI'O allbJiernia ¢ pyKCHHCEPHUCTOM KUCIOTOH NpUOaBISATH
KOHIIEHTPUPOBAHHYIO COJITHYIO KHCIJIOTY, TO MOSBISETCA XapaKTepHas CH-
Hssl OKpacka. B cmecu M3oBanepraHOBOTO aibjieruaa ¢ GpyKCHHCEPHHUCTOM
KHCJIOTOM TIO/T BIMSTHHEM COJISTHOM KHUCIIOTBI OKpPAaCcKa CPAaBHUTEIBHO OBICTPO
Hcue3aer.

,ZIaHHble Peaxkuyuu A6,1a10mca KaveCmeeHHviMu Ha aﬂbdezuouy}o epynny

Ag

CuCOHY: —— — Cuz0
w

4.5.CpaBHeHMe CBOWCTB aJIbJAerHI0B U KETOHOB

Kak anpaeruzpl, Tak HKETOHBI MOTYT IPUCOEAUHATH BOJOPOJ, CHHUIIb-
HYIO KHCJIOTY, MarHMi-OpraHuuecKie COSJUHEHHs, THAPOCYIb(GUT HATPHSL.
C runpoKcHIaMHHOM M (PCHWITHIPA3UHOM alIbJETUABl U KETOHBI pearnpy-
10T ¢ 00pa3oBaHWEM OKCHMOB M (PEHWITHIPA30HOB; NPH NEHCTBHUU IATH-
XJIopucToro ochopa aToM KUCIOPOA B MOJIEKYJIaX allbJIeTH/I0B U KETOHOB
3aMeIlaeTcs ByMs aTOMaMH XJIOpa.

OnHako MeXIy albAeruJaMd U KETOHAMU MMEIOTCS U CYILECTBEHHBIE
pasnmuust. Tak, B OTIMYME OT aNbJETHI0B KETOHBI HE OKpaIlINBaroT Oec-
LBETHBIA PAcTBOpP (YKCHHCEPHHCTOW KHUCIOTHI, B MSATKHX YCIOBHSX HE
KOHJICHCUPYIOTCS TIOJ1 IEUCTBUEM IIEIOUEH, 38 PEAKUMU UCKIOYEHUAMHU, U
JIAl0T CO CHUPTaMU aleTald TOJbKO B IPUCYTCTBUU KUCIOT Jlptouca. U3
KETOHOB C TMAPOCYNb(MUTOM HATPHs PEarupyroT TONBKO T€, KOTOpPhIE CO-
JIEp’KaT OJHY METWIBHYIO WIHM JBE METUJICHOBBIE I'PYNIbI B HEMOCPEICT-
BEHHOM COCEJICTBE C KapOOHHIIOM.

OKUCIIAIOTCS. KETOHBI TPYIHEE, YeM albJerHibl, IPUUEM IpPU UX OKHC-
JIEHUU IPOUCXOAUT pa3pyLICHUE MOJEKYJIbl, TPYIHEE I KETOHOB IIPOTE-
KAIOT U PEaKU U KOHJICHCALUU.
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le/IMeHeHHe AJIBACTUA0B U KETOHOB

Meranainp (MypaBbuHbli anpaerun) CH,=0:

noxyueHue GpeHondopmabIeTuIHBIX CMOIT;

MOJTy4eHHE MOYEBHHO-(DOPMAIbICTHIHBIX (KapOaMUIHBIX) CMOJT;

MOJIMOKCHMETUIICHOBBIE TTOJIMMEPBI;

CHHTE3 JIEKapCTBEHHBIX CPENICTB (YPOTPOITHH);

Je3NH(PHUINpYIOIIee CPEICTRO;

KOHCEpPBAaHT OWOJIOTHYECKUX IpernaparoB (Ojaromaps CHOCOOHOCTH
CBEPTHIBATH OEJIOK).

Oranans (yKCycHbIH anpaernn, aneranpaernn) CH3;CH=0:

MIPOM3BOJICTBO YKCYCHOI KHUCIIOTBI;

OpraHUYeCKUH CUHTES.

Aneron CH;—CO—CHs:

pacTBOpHTENH JIAKOB, KPACOK, alleTaTOB LEJUTIONO3bI;

CBhIPHE IJId CUHTEC3a PA3JIMYHBIX OPraHNYCCKUX BEIICCTB.
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5.KAPBOHOBBIE KHCJIOTBI

5.1.Knaccuduxanus KapooHOBBIX KHCJIOT.
I'omoutornyeckuii psig npeaebHBIX OAHOOCHOBHBIX KHCJIOT

Kapoonogvle Kucniomsl — OpraHuuecKue COSANHEHNS, COJlepKaIlne o1-
Hy WIN HeCKoJIbKO kapOokcmibHbIX rpynn —COOH. Cucremarudeckue Ha-
3BaHMs KHCIIOT AAIOTCA MO HAa3BaHHIO COOTBETCTBYIOIIETO YIIEBOAOPOAA C
nobasneHneM cypduKca -06aa M CloBa «KUACIOTa» (Tpwi. 2, Tabmn. 3). Yac-
TO UCTIOJNIB3YIOTCS TAKKE TPUBUATIBHBIC HA3BAHHA:

HCOOH — meTanoBasi, MypaBsUHAS;

CH3;COOH — sTanoBas, ykcycHas;,

C,H5COOH — nponanoBasi, IpoONMUOHOBAS;

C3;H;COOH - 6yranoBasi, MmacisiHasi;

C4HyCOOH — nenraHoBasi, BalephsiHOBAS;

CsH;;COOH — rekcanoBasi, KalipoHOBas;

C15H3,COOH — mansMuTHHOBAS,

C17H35sCOOH — creapunoBas.

KapOoHOBBIE KHCIIOTHI KIACCH(PHUIUPYIOT MO IBYM CTPYKTYPHBIM IIPH-
3HaKaM.

Mo uncmy kKapOOKCHIBHBIX TPYIIT KUCIOTHI OAPA3ICIISIOTCS:

- Ha OJHOOCHOBHEIE (MOHOKapOoHOBEIE). Hampumep:

H-COOH CH;-COOH
Myparrunag WrcycHan
KHCIOTA KIHCIOTA

- MHOTOOCHOBHEBIE (IHKapOOHOBEIE, TPUKAPOOHOBBIC H T. 11.).

(IZHg— COOH
HOOC-CH2-COOH HO-(IZ—COOH
Mancuopas CH,-COOH
KHCIOTA JIHMoHEAR
KHCTIOT A

92



Mo xapakTepy yriIeBOJOPOIHOTO paJnKaia pa3indaioT KACIOTHL:
npeaenbhbie (Hanpumep, CH;CH,CH,COOH);

uenpenenbubie (CH,=CHCH,COOH);

apomatunueckue (RCsH,COOH).

5.2. DeKTpPOHHOE CTPOEHHE KAaPOOKCHIILHOI IPyIIbI

KapOoxkcunpHast Tpymnma coderaeT B cebe ABe (yHKIHOHAIBHBIC TPYII-
16l — KapOOHMJI M THAPOKCWII, B3aUMHO BIHMSIONIME ApYr HA Apyra. JTo
BIIMSHHE TEPENaeTcs 0 CHCTeMe compsukenns Sp’-aromoB O—C-O. Kap-
OOKCHIIbHASI TPYNIIa COACPXKUT IBe (PYHKIMOHAIBHBIE TPYHIBl — KapOo-
HI>C=0 u ruapoxcun —OH, HemocpencTBeHHO CBA3aHHBIE IPYT C IPYTOM.

ﬁ_
R—C\ .. G+
(CQH

OnexrporHoe crpoeHue rpynnsl —COOH npugaetr kapOOHOBBIM KUCIIO-
TaM XapaKTepHble XMMHUYECKHe U (pundeckue cBoicTBa. CMelleHne dJIeK-
TPOHHOW TUIOTHOCTH K KapOOHHJIBHOMY aTOMY KHCIIOPOZA BBI3BIBAET J10-
MIOJHUTEJBbHYIO (10 CPAaBHEHHIO CO CIHMPTAaMH U (EHOJAMH) MOJIIPH3ALHIO
cs3u O-H, uTo ompenenser MoJBMIKHOCTH BOJOPOAHOTO aTtoMma (KHCIOT-
HbIC CBOHCTBA).

A 7
/// T¢\<\—® Ve
/
I 7 S
/ Qo— ™ / §-
Atommo- /// @ X /// Pacnipenencune s +9'(__):
opburansHas | | e—( Vd NMEKTPOHH O R—»C\Q_ﬁ— 5+
mogens O>r0 H yd MIOTHOCTH QO<H
rd s
/ % S
4 T4 S/

IoHneHHas 3JIEKTPOHHAS IJIOTHOCTH (0+) HA aToMe yriiepoaa B Kap-
OOKCHJIBHOW TpyIe 00yCIOBIMBAET BO3MOXKHOCTh PEAKLUi HYKIeOo(UIIb-
Horo 3amemenus rpynmsl —OH. I'pynma —COOH 3a cyeT moyiokuTeIsHOTOo
3apsja Ha aToMe YIJiepoja CHW)KAET DJICKTPOHHYIO IUIOTHOCTh Ha CBSI3aH-
HOM C HeH YIJIeBOJOPOJHOM pajvKaje, T.e. SBISETCS M0 OTHOLIEHHIO K
HEMY 3JIEKTPOHOAKIENITOPHBIM 3aMecTUTeNeM. B ciryuae mpenenbHBIX KH-
cioT KapOoKcHibHas rpynmna mnposiBiusier —l-agdekr, a B HempenenbHbIX
(manpumep, CH,=CH-COOH) u apomarnueckux (C¢Hs—COOH) — —I u —-M-
3¢ deKTHL
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KapOokcunpHast Tpymma, SBIAACH 3JIEKTPOHOAKIENTOPOM, BBI3BIBACT
JIOTIOJIHUTENBHYI0 nossipu3anuio cBsizu C—H B cocenHeM (0-) MOJIOKEHUH U
YBEJIMYMBAET MOJBUKHOCTh (.-BOJOPOJHOIO aTOMa B peaKIUsIX 3aMeLIeHUs
IO YTJIEBOAOPOAHOMY pajuKaiy.

KucnorHele cBOHCTBa KapOOHOBBIX KHCIOT OOYCIIOBJIEHBI CMEICHHEM
JIEKTPOHHOM IJIOTHOCTH K KapOOHMIIBHOMY KHCJIOPOIY U BBI3BAHHOH 3TUM
JIOTIOJTHUTENNBHOM (110 CpaBHEHMIO CO CIMPTaMHu) nonsgpusanuu cessu O-H.

B BogHOM pacTBOpe KapOOHOBBIE KUCIOTHI AUCCONUUPYIOT HA HOHBL:

RCOOH «» RCOO™ + H™.

PacTBOpHMMOCTE B BOZI€ U BBICOKHE TEMIIEPATYpPhl KUIEHHUS KHCIOT 00y-

CJIOBJICHBI 00Pa30BaHNEM MEXMOJIEKYJIIPHBIX BOJOPOIHBIX CBSI3EH.

Qe H-Q
P HN
R—C<,, "/;,C—R
Q—Hn u |:O

ObpasoBaHHE OHMEPOE
KapboHOBEIX KHCIOT

C yBenu4eHHEM MOJEKYIIPHOH Macchl paCTBOPHUMOCTH KHCIOT B BOJE
YMEHBIIACTCA.

5.3. MeToas! morydyeHusi KHCJIOT OKHCIeHHEM AJIbAern10B, CHUPTOB,
W3 rajoreHnpou3BOAHbIX, HHTPUJIOB

Cnocobul nonyuenus.

1. OxucneHue aapAeru 0B M NEPBUYHBIX CIUPTOB — OOIMIMH crtocob 1mo-
JTydeHHs KapOOHOBBIX KHCIOT. B KauecTBe OKuCIHTENEH HPUMEHSIOTCS
KMI’IO4 u chr207.

(O] (O]
R-CH,-OH — R-CH=0 —R-CO-OH.

crupT aJIBJCTH]T KHUCJIoTa

2. Jlpyroii oOmuii croco0d — TUAPOJIN3 TajloreH3aMeIleHHBIX YIIIeBOI0-
pOZOB, coAepkKaIUX, TPY aTOMa rajloreHa y OJHOro aroma yriaepoza. Ilpu
3TOM 00pa3yloTcsi CIIUPTHI, conepikantie rpymsl OH y ogHOrO atoma yr-
JIEpOJia — TaKHUE€ CIIUPThI HeyCTOﬁ‘IHBLI " OTIICTIIAKOT BOAY C o6pa301aaHI/1eM
KapOOHOBOM KHCIIOTHI:

3NaOH

RCCl; — [R-C(OH)s]—R-COOH + H,0.
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3. IlomydeHnue KapOOHOBBIX KHCIOT M3 IIMAHUAOB (HUTPHIIOB) — 3TO
Ba)KHBIN C110C00, O3BOJISIFOIIMK HapalBaTh YIIEPOJHYIO IIeNb IPH MOJTY-
YEHUHM HCXOJHOTO NUAaHWAA. J|OTONHUTENbHBI aTOM YIJIepoaa BBOIST B
COCTaB MOJIEKYJIBI, HCIOJIB3Ysl PEAKLHUIO 3aMEIICHHs TaloreHa B MOJICKYJIe
rajoreHyrieBonopoaa nuanugoM Hatpus, Hanpumep: CHz—Br + NaCN —
—CH3; -CN + NaBr.

OOpazyrouuiicss HUTPWI YKCYCHOW KHCJIOTHI (METHIILIMAaHH[) NpH Ha-
TPEBaHUH JIETKO THUAPONU3YETCS C OOpa3oBaHHWEM aneTara aMMOHUS:
CH3;CN + 2H,0 — CH3COONH,.

IIpu mopkmcnennn pactBopa Beensiercss kuciota: CH3;COONH, +
+ HCI — CH3COOH + NH,CI.

4. Ucnonp3oBanue peaktuBa [ prHBSpa Mo cxeMme:

R-MgBr + CO, — R-COO-MgBr + H,0 — R—-COOH + Mg(OH)Br.

5. T'uaponus cinoxHbIX 3(QUPOB:

R-COOR; + KOH — R—COOK + R'OH;

R-COOK + HCl — R—COOQOH + KClI.

6. I'uaponus aHruApUAOB KUCIIOT:

(RCO),0 + H,0 — 2RCOOH.

7. Jnst OTHENBbHBIX KHCIIOT CYIIECTBYIOT CHEeIM(pHIECKHue CrocoOs! Mmo-
Jy9EHUSL.

MypaBbEHHYO KHCJIOTY HOJIy4aloT HarpeBaHueM okcuna yriepopa(ll) c
MIOPOIIKOOOPA3HBIM THAPOKCHIOM HATpHsl I0J JaBJICHWEM U 00paboTKOH
MOJTy4eHHOTO (hopMHuaTa HaTpHsl CHIIbHOM KUCIIOTOM:

200 °C, P

NaOH + CO — HCOONa + H,SO,—~HCOOH.

VYKCYCHYIO KHUCIIOTY MOJYYalOT KaTaJUTHYECKUM OKHCIIEHHEeM OyTaHa
KHCJIOPOAOM BO3yXa:

2C4H10 + 502 - 4CH3COOH + 2H20

Jlis momydeHust GEH30HHON KHCIIOTHI MOKHO HCIIONB30BaTh OKHCIICHHUE
MOHO3aMEIIEHHBIX TOMOJIOTOB O€H30J1a KHCJIBIM PacTBOPOM IepMaHraHara
KaJus:

5C¢Hs—CH; + 6KMnO, + 9H,SO, — 5CsHsCOOH + 3K,SO, +
+ 6MnSO, + 14H,0.

Kpome Toro, 6eH30iHYI0 KHCIIOTY MOXHO MOJYYUTh M3 OCH3albJeTHIa
¢ nomombio peakinun Kananmnmapo. B aroit peakuun Gen3anbaerun odpa-
6atbiBatoT 40—60%-HBIM PAacTBOPOM THIPOKCHIA HATPHUS MPU KOMHATHOM
temrnepatype. OZHOBpEeMEHHOE OKHCJIEHHE U BOCCTAHOBIICHUE MPUBOJUT K
o0pazoBaHuI0 OEH30MHONW KHUCIOTHI M COOTBETCTBEHHO (HEHHIIMETaHOJIA
(6eH3mIIoBOTO CIIUPTA):
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CHO CH, O COOH

40% MalH
o D—h— +

5.4. Xumuyeckue cBOHCTBa KAPOOHOBBIX KHCJIOT

KapOoHOBBIE KHCIIOTBHI MPOSIBISIOT BBICOKYIO PEAKIHOHHYIO CII0CO0-
HOCTh. OHHM BCTYNAIOT B PEAKIUK C PA3IMIHBIMU BEIIECTBAMHU U 00pa3yoT
pa3HoOOpa3Hble COEJAMHEHUs, CPEAN KOTOPHIX OOJbIIOE 3HAYCHUE HUMEIOT
(YHKIMOHANbHBIE IPOU3BOHEIE, T. €. COSAMHEHUS, TIOJy4eHHBIC B PE3yib-
TaTe peakuui Mo KapOOKCUIBHOM rpymIe.

1. O6pa3oBanue coeii;

a) IpY B3aUMO/ICHCTBUH C METAJUIAMHU:

2RCOOH + Mg — (RCOO0),Mg + Hy;

0) B peakIiix ¢ THAPOKCHIAMH METaJIIOB:

RCOOH + NaOH—RCOONa+H,0.

B)IIPY B3aUMOJICHCTBUH C COJOM:

RCOOH + NaHCO3;— RCOONa + H,0 + CO,1.

KapOoHOBBIE KHCTOTHI — c1a0ble, IO3TOMY CHIIbHbIE MHHEPAJIbHBIE KH-
CITOTHI BBITECHSIOT MX U3 cooTBeTcTBytomux coneii: CH;COONa + HCl —
CH3;COOH + NaCl.

Conu kapOOHOBBIX KUCIIOT B BOJHBIX PaCTBOpPax THJIPOJIM30BaHbI:

CH3;COOK + H,0 — CH3COOH + KOH.

Otiuyne KapOOHOBBIX KHCJIOT OT MUHEPaJbHBIX 3aKJIIOYAeTCs B BO3-
MOYKHOCTH 00pa30BaHus psija GYHKIMOHANBHBIX pon3BoaHbIX. RCOOH +
+ NaHCO3;— RCOONa + H,0 + CO,1.

2. O6pa3oBaHHE aMUIOB:

O O o O
v v VY
rcZ +ngy—r<? | rcf
No-H O NH; -H;0 NH,
KHCIIOTa CONE AMMOHHA AMHIO
3. O6pa3zoBanue cinoxHbIX 3pupoB R—COOR™:
A H' A~
CH—C{___ + HOCH; == CH—C + H,0
OH | 0-C,H;
YECYCHAR ITAHON YECYCHOST HIOBLH
KHCIOTa 3pHp (ITHMIANETAT)
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4. Bzaumozeiictare ¢ coismu: 2CH;COOH+CaCO; — (CH3;COQ0),Ca+
+ H,O0+CO,.
5. JleficTBHE TaJOTCHUPYIOIINX ar¢HTOB
i
BCHSCDC'H+F‘C|3—} BCHSCé} +H3PC|4
el
6. anorenuposanue kucinor: CH3COOH+Br, — CH,BrCOOH + HBr.
7. HenpenenbHbie KapOOHOBBIC KHCIOTBHI CIIOCOOHBI K PEaKIUsIM MPH-
COCTMHEHUS:
CHzZCH—COOH + H2 i CH3—CH2—COOH,
CH,=CH-COOH + Cl, — CH,CI-CHCI-COOH;
CH,=CH-COOH + HClI — CH,CI-CH,~COOH;
CH,=CH-COOH + H,0 — HO-CH,—CH,~COOH.
JBe mocnenHue peakiuy IpOTEKaloT IIPOTHUB TpaBMiIa MapKOBHUKOBA.
8. OKUCITUTETHFHO-BOCCTAHOBUTEIBHBIC PEaKIINN KapOOHOBBIX KUCIIOT.
KapOoHOBBIC KUCTIOTHI TIPU IEHCTBUN BOCCTAHOBHUTENEH B MPUCYTCTBHH
KaTaJn3aTOPOB CIIOCOOHBI MPEBPAINATHCS B albJACTHABI, CIHUPTHI U IaXKe
YIJIEBOIOPOIBI:

2[H]
CH;COOH — CH3CHO + H0;
4[H]
CH;COOH — CH3;CH,0H + H,0;
6[H]

CH;COOH — C,Hg + 2H,0.
Haceimennble kapOOHOBBIE KHCIOTHI YCTOMYMBBI K JEHCTBHIO KOHICH-
TPUPOBAHHBIX CEPHOM U a30THON KHCIIOT.
9. UckiroueHne coCcTaBIsieT MypaBbHHas KHCJIOTA!

H2S04(xon)

HCOOH — CO + H,0.
Mypassunas kuciota HCOOH otnngaercst paaoM ocoOeHHOCTEH, 1mo-
CKOJIbKY B €€ COCTaBe €CTh aJIbJICTUIHAS TPYIINa:

MypaBbHHas KHCIIOTa — CUJIBHBIA BOCCTAHOBUTEIb U JIETKO OKUCISETCS
a0 CO,. Ona pmaer peakuuio «cepedpsiHoro 3epkana»: HCOOH +
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+ 2[Ag(NH3),]OH — 2Ag + (NH4),CO3 + 2NH; + H,0,uum B yripomeHHOM
Buge: HCOOH + Ag,0 — 2Ag + CO; + H,0.

Kpome Toro, mypaBeuHas kuciora okuciserca xjgopom: HCOOH +
+ Cl, — CO, + 2HCI.

10. B armocdepe kucnoposa kapOOHOBEIE KUCIOTHI okucisitoTes 10 CO,
u HzOZ CH3COOH + 202 - 2C02 + 2H20

11. Peakuuu nexapOokcuiaupoBaHus. HacblleHHblE He3aMelleHHbIe
MOHOKapOOHOBBIE KHCIIOTHI W3-3a Oonbmnoil mpounoctu cBsizu C—C mpu
HarpeBaHWU JAEKapOOKCHIMPYIOTCA ¢ TpyaoM. s 3Toro HeoO0XOIHMMO
CITABIICHUE COJIH IIEIOYHOTO MeTalIa KapOOHOBON KHCIOTHI CO IIEIO0UYBIO:

tO

CH;-CH,—~COONa + NaOH — CzHeT + Na,COs.

12 TTosiBneHne 3JIEKTPOHOJOHOPHBIX 3aMECTUTEJIeH B YIJIeBOJIOPOIHOM
panukane CrocoOCTBYET PeakIiy IeKapOOKCHIMPOBAHHUS:

70°C

CCI3COOH — CHCI3t + CO,1.

JIByXOCHOBHBIE KapOOHOBBIE KHCJIOTHI Jierko oruierusitor CO, mpu Ha-
IpEBaHUM:

HOOC-CH,-COOH — CH3;COOH + CO,1.

Bcenencrue acconuaniy MOJIeKyl KapOOHOBBIE KHCIOTHI MMEIOT BBICO-
KHe TeMIepaTypsl KUIEHUS U M1aBieHus. [Ipn HOpMalbHBIX YCIOBUSIX OHU
CYIIECTBYIOT B JKH/IKOM WM TBEPIOM COCTOSTHHHU.

Hampumep, mnpocredimmii mpeacTaBUTENh — MypaBbHHAs KHCIIOTA
HCOOH - 6ecuBeTHas kuaKocTs ¢ Temneparypoit kunerus 101°C, a gwc-
Tas 0e3BonHas ykcycHas kucinora CH3COOH npu oxnaxnenuun go 16,8 °C
NPEeBpaIaeTCcsl B MPO3payuHble KPUCTAILIbI, HATIOMHUHAIOLIHE JieJ| (0TCIo/Ia ee
Ha3BaHUWe Je/sHas Kucnota). [IpocTeiimas apoMaTHyeckas KUciIoTa — OeH-
soitHas CgHsCOOH (temnepatypa miaBnenus 122,4 °C) — 1erko BO3roHs-
eTcs, T.€. IEPEXOUT B ra3000pa3HOe COCTOsIHUE, MUHYs kuiKoe. [Ipu ox-
JKJCHUU €€ Maphl CyOIMMUPYTCS B KPUCTAJUIBL. DTO CBOHCTBO HCHOIB3Y-
€TCsl ISl OYHMCTKH BEIeCTBAa OT IPUMECEH.

PacTBoprMOCTh KapOOHOBBEIX KHCIIOT B BOZI€ 00ycCIIOBIIEHa 00pa3oBaHU-
€M MEKMOJIEKYJSIPHBIX BOZOPOJHBIX CBSA3EH C paCTBOPHUTEINIEM:

R R

| H I

= ! =
TOraws H=0O: sas H-O "0z s ws

- -

/
vae H=0: «+s H-0O

Husmme romonoru C;—C; CMEHIMBAIOTCS C BOJOW B JIIOOBIX COOTHOIIIE-
Husix. C yBeIMYEHUEM YIJIEBOJAOPOJHOIO paguKaia pacCTBOPUMOCTh KUCIIOT
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B BOJC yMEHbBIIACTCS. BBICIINE KHCIIOTHI, HATPUMEpP, NAIBMUTHHOBAS
C45H3;COOH u creapunosas Ci;H3sCOOH — GecuiBeTHbIC TBEpABIC Belle-
CTBa, HEPACTBOPUMEIE B BOJIE.

IIpumenenne kKapOOHOBBIX KHCJIOT

MypaBbHHas KUCIIOTa NPUMEHSAETCS B KaueCTBE BOCCTAHOBUTEIIS, B Me-
JULIUHE — MypaBbHHBIN criupT (1,25%-HBIH cCIMPTOBOI pacTBOp MypaBbH-
HOM KUCIIOTHI).

YKcycHas KUCIIOTa MPUMEHSETCS Ui CHHTE3a KpacuTellel, MeIHuIuH-
CKHX TIPETapaToB, CIOKHBIX F(UPOB, IPU MPOU3BOACTBE AIIETATHBIX BOJIO-
KOH. B momarmrHeM xo3s1iicTBe — Kak BKyCOBOE M KOHCEPBHPYIOIIEE BEIIECT-
BO.

AMUJIBI KUCTIOT UTPAIOT BAXKHYIO POJIb B MpHUpoAe. MoJeKyIbl MpUpoI-
HBbIX IICNITUO0B U 6€J'IKOB TMOCTPOCHBI U3 O-aMHUHOKHUCJIOT C Y4aCTUCM aMU -
HBIX TPYIII — IENTUHBIX CBA3EH.
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6.JIMITU b1
6.1. Jlumuasl. Onpenenenne. Knaccupukanus

Jlumuasl — 3TOOOJNBIIAS U Pa3HOPOAHAS TPYIINA MPUPOJHBIX COCAHHE-
HUM, 00BEIUHACMBIX OOIIMM CBOMCTBOM — MPAKTUYECKON MX HEPACTBOPH-
MOCTBIO B BOJIC ¥ XOPOIIICH PACTBOPUMOCTBIO B OPraHHMYCCKUX PACTBOPUTE-
nsiX. JIMOuasl B 3aBUCHMOCTH OT CLIOCOOHOCTH K THAPOJIU3Y Pa3feisioT Ha
OMbLISIEMbLE U HEOMbLISLEMbLE.

OMbLIsieMble JMITMIBI TOAPA3JICISIOT Ha npocmule U ciodcHble. T1po-
CThIC JIMITUIBI IPU THAPOJU3E 00pa3yroT JBa KOMIIOHEHTA: CIUPTHI U Kap-
00HOBBIE KUCJIOTHL. K MpPOCTBIM OMBUISIEMBIM JIHIUAAM OTHOCAT JfCUPbI U
6ocku. K CIIOKHBIM JIMIUAAM OTHOCAT (hoconunuobl, cihuneorunudbl n 2uu-
KOMURUObL, KOTOPBIE TIPH THIPOJIN3E 00pa3yIoT TpH U 00Jiee KOMIIOHEHTA.

HeoMbLisieMble JJHITUABI, BHIIOTHSIONINE B OPraHU3Me POJIb HU3KOMO-
JIEKYJISIPHBIX OHOPETYJISTOPOB, BKIIOUAIOT CIMEPOUObL, HCUPOPACBOPUMbBLE
BUMAMUHBL U NPOCIALTIAHOUHDI.

6.2. ’Kupsbl. CoctaB u crpoenue. Kimaccupukamus :;xupon
[TpuponHble XMBOTHBIE M PACTUTENBHBIC JKUPBI MPEACTABISIIOT COOOM

TPUALMITIULEPUHEL, T. €. CJIO0XHBIE d(QUPBI TIUIEPHHA U BBICIIHX MPSMO-
LETOYEeYHBIX (JKUPHBIX) KapOOHOBBIX KHCIIOT 001Iei popMyITsr

o -9 Q
CH,O0H HO-C-R CH,0-C-R

| 0 0
CH-OH + HO+C-R CH-0-C-R

! 9, o | C
CH-OH HO+C-R’ CH,0-C-R’
TIHLOCPHH EEICIIHE HKHD

KapOoHOBHE
FEHCIOTEL

rae R, R', R" — yrmeBoopogHbIe paguKais.

IMockonbKy BO BCEX MNPUPOJHBIX JKUPaX CIOUPT OAUH U TOT K€ —
[IIUIEPUH, TO HAOIIOaeMble PA3IHYHs MEXIY KUPAMH O0YCIOBIICHBI HC-
KJIFOUUTENIBHO CTPOCHUEM HX YKUPHBIX KUCIOT. B TpHAIMITIMIIEPHHAX JKH-
BOTHOTO ITPOMCXOXKACHHUS MPEOOJaNal0T OCTATKA HACBIIICHHBIX KHCJIOT,
[TO9TOMY JKHBOTHBIC JKUPBI, KaK IPABUIIO, TBEpAbIC. PacTUTENbHBIC KUPHI
colepKaT B OCHOBHOM OCTaTKM HECHACHINMIEHHBIX KHCIOT, M3-32 4€ro OHH,
KaK MPaBHJIO, KUJIKKE, M UX HAa3BIBAIOT MaciaaMu. UHCIIO yIIIEPOAHBIX aTo-
MOB B NIPHPOJHBIX XHPHBIX KHCIOTax Konebnerca ot 4 mo 22, HO Haie
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BCTpEYArOTCs KUCIOTH ¢ 16 mnu 18 yriepogasivu atomamu. Cpeau HachI-
HICHHBIX KUCJIOT 310 mnanbMuTHHOBass (Ci;sH3COOH) u  creapuHOBas
(C17H35COOH) kHCHOTHI, a HEHACHIIICHHBIC KUCIOTHI B OCHOBHOM TIpEJ-
craBnieHbl onenHoBOM (C17H33COOH), munonesoit (Ci7,H3;COOH) u nuno-
nenoBoi (C17H,0COOH) kucnotamu.

B >xupe uyenoBeka, massmemcs npu 15°C (B opraHusMe OH KHJIKH),
coJiepkaTcsi B OCHOBHOM KUCIOTHI (%): mansMUTHHOBas 25, creapuHOBas 8,
omenroBas 50 u muHONeBas 10. OmgHAKO KUPHI, BBINEICHHBIE M3 Pa3HBIX
OpraHOB Y€JOBEKa, UMEIOT pa3Hblil cocTaB. Tak, B MOJKOXHOH >KMpPOBOU
KJIETYaTKE OOJIBIIE OCTATKOB HACBHINICHHBIX KHCIOT, a B JKHpax MEUCHU —
HEHACBHIICHHBIX XHUPHBIX KHCIIOT.

TpranmiraunepruHbl MOTYT COAEPXKATh WM TOJIBKO OJVH, WIN JBa pa3-
HBIX, WJIH TPH PAa3HBIX al[MJIbHBIX OCTaTKa:

(o)

0
i ¢ |
CHy—O0—C—Cy7H33 CHy—O0—C—C7Hss CHy—0—C—Cq5H31
I 7 I
CHr~ 05~ C_Cl7H33 CH_O_C_Cl7H33 CH"""O""C‘—"Cl'yHgg
[¢] 0 Q

I Il ll
CH;—0—C—Cy7H3z3 CHy;—0—C—Cy7Hgs CHp=—0—C—Cy7Hz;
TPUOJIEUHTTIMIEPUH OJICOAUCTECAPHUHITINIEPUH OJICOTTAJIBMUTOCTECAPUHITINIEPUH

B OONbLIMHCTBE JKUPOB allMIIBHBIE OCTATKU PACHpelesIeHbl O «IPUH-
LUIy paBHOMEPHOTO pachpeneneHus». Hanpumep, Macino kakao, cogepxa-
niee aluIbHBIE OCTATKU MAJIBMUTHHOBOW, CTEAPUHOBOM U OJIEMHOBOM KH-
CJIOT TPHMEPHO B PaBHOM MOJISIPHOM COOTHOIIEHHH COCTOHMT B OOJbLISH
creriean (55 %) W3 osieonmambMUTOCTEApUHA, TOT/A KaK TPHUNAJbMUTHH,
TPHUCTEApUH U TPUOJIEHH COAEPKATCS B HEM B HE3HAUUTENBHBIX KOJIMUYECT-
BaX. B )KMBOTHBIX M pacTUTENBHBIX Macllax MoJjoxeHue 2 (cpenHee) 0ObIU-
HO 3aHATO aIlWJIbHBIMHU OCTaTKaMH HEHACHIIEHHBIX KHUCIIOT.

Du3NKO-XUMHYECKHE CBOiicTBa KMPOB. [lpuposiHble Xupbl mpen-
CTaBJIAIOT cO0O0I CIIOKHBIE CMECH CMEIIAaHHBIX TPHUAIMITINLIEPHUIIOB, HaX0-
JSIIUXCS B Pa3HBIX NOJUMOP(HBIX KPUCTAIIMYECKUX (OpMax, MOITOMY
OHM IUIABSTCSA HE IPHU OMNpENENeHHON TeMmIepaTrype, a B TeMIEpaTypHOM
uHTepBase. /|11 XapakTepHUCTHKH XKHUPOB HApALy C TEMIEpaTypoi IUiaBiie-
HUS 4acTO MCIOJB3YeTCsl TEMIIEPATypa 3aCThIBAHUSA, KOTOpasl BCEra HIKE
1 TOXE MMEET TeMIepaTypHbIi HHTepBas. OCHOBHBIE (PparMeHTH MOJIEKYIT
XKHUpOB conepkaT MHOro HenoJsipHbIX (C—C) u manonossipusix (C—H) cs-
3eH, U3-3a 4ero y MX MOJIEKYJI B II€JIOM 3HAYMTEJILHO NMPeo0IIaaloT THAPO-
(obusie (unoduisHbIe) cBoiicTBa. [103TOMY >KHPBI XOPOIIO PACTBOPUMEI B
OpraHMYeCKUX pacTBOPHUTENSNX, TaKMX Kak O€H3WH, 3dup, xysopodopm, a
MacJia HCHOIB3YIOTCS JUIS PACTBOPEHHUS ITaXy4YHX BEMIECTB B Map(oMepHu.

101



HemnonspHas mpupoaa >KUPOB CIYKUT NPUYMHONW UX HUBKOM 3JIEKTPO- U
TEMIONPOBOAHOCTHU. [103TOMY MKHUPBI JJIs1 MHOTUX KUBBIX OPTaHU3MOB CIIY-
JKaT 3allUTOM, KaK OT OXJIAXKACHHUS, TaK U OT neperpesa. JKupbl npakruye-
CKM HEpPacTBOPUMBI B BOJE, OJHAKO B NMPUCYTCTBUU TAKUX NMOBEPXHOCTHO-
aKTUBHBIX BEMICCTB, KaK JKEITYHBIE KHCIOTHI, OCNKH, MbLIa, IMaMIIyHH OHU
MOTYT 00pa30BBIBATh YCTOWYMBEIC SMYJIbCHH B Bone. Ha 3ToM ocHOBaHO
YCBOEHME KUPOB B OpraHuszMe U Mmorouee aeiictsue pactsopos ITAB. V-
TONYUBOU CIOKHOM (IMYIbCHS M CYCIICH3Us) IPUPOIHON TUCIICPCHOMN CHC-
TEMOMH SIBISIETCS MOJIOKO, B KOTOPOM YAaCTUYKH >KUJIKUX U TBEPIBIX JKUPOB
CTaOMIM3UPOBAHBI OCITKAMH.

[Ipu oxucnenuu xupoB B opranusme Beiensercs 39 k/x Ha 1 r xupa,
4yTo OoJiee YyeM B 2 pa3a MPEBOCXOAUT TCIUIOBOU 3(P(EKT OKUCICHHS yriie-
BOJIOB MU OEJKOB. JTO CBA3aHO C TEM, YTO B JKHUpPAxX OOJBIIMHCTBO yTIie-
POIHBIX aTOMOB MMEIOT Oojice OTPHIATENBHYIO CTCIICHh OKHCICHHS: -2 H
-3. XKups! coctaBnsror B HopMme 10 20 % Macchl 4enoBeKa U UTParoT s
HET0 POJib SHEPTETUUECKUX PECYPCOB.

Hpyras BakHas OCOOCHHOCTH OKHCIICHHS XHPOB 3aKIFOYACTCS B TOM,
yTo 1 I )Xupa ABIASETCS UCTOUYHUKOM 1,4 T BOJBL. DTOT SHIOTE€HHBIA UCTOY-
HUK J1aeT CYIICCTBEHHBII BKIAA B OOLIMIT BOMHBIN OamaHc opraHu3Ma. s
oOuTartenel MyCThIHb HIIM KUBOTHBIX, BIIAJAIOIINX B 3UMHIOIO CIISYKY, IMO-
TpeOHOCTH BO BJare 4acTo YAOBJIETBOPSETCS 3a CUET DHIOTCHHOH BOJBI,
I10JIy4aeMOH U3 JKHpa.

6.3. XumMuueckue cBoiicTBa: OMbLJIeHUE, THIPOTeHU3ALHS.
IIporopkanue ;kupoB

Cpenn peakuuii >kupoB ocoboe 3HaueHHe uMeeT ruaponus. C ero mo-
MOIIBIO MOIYYal0T LEHHBIE MPOMYKTHI: TIHULEPHH, XHUPHBIE KUCIOTHI, HX
conu (MBIIA), @ TAK)Ke YCTAHABIMBAIOT COCTAaB *XMUPOB. [ maponus — mepsas
XMMHUYECKasl CTAANs METa00IM3Ma KUPOB B OpPraHU3Me.

I'napoans :xkupos. ['Maponus KuUpoB sBIIETCS peakuuei Hykineo(uib-
HOT'O 3aMELICHMS], OCYLLECTBIISIEMON IIPY UX HArPEBaHUM C BOLOH B IIPUCYT-
CTBUU KUCJIOT WX LIEJIOUEH:

Il
CHy—O0—C—R
0 CHy,—OH
" H' max OH™
CH—0—C—R + 3H30 ———— CH—OH + 3RCOOH

I CH,—OH
CHy—O0—C—R
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Ileno4ynoi TMAPONN3 HA3BIBAETCA OMBUICHHEM, TaK Kak IIPH HEM o0pa-
3YIOTCSl MBUIa — COJIM KHUPHBIX KHCJIOT. B opranusMe ruiponn3 )HUpoB Ipo-
UCXOIMUT moJ jedcTBueM (epMeHTOB aunasz. ['uaponurnueckuid pacnan
KMBOTHBIX )KHPOB U JKUPOB 3€PHA, KPYIMbI, MYKH H JPYTUX KUPOCOAEpKa-
X TNPOIYKTOB MO AEHCTBUEM (PEPMEHTOB MJIM MHKPOOPTaHU3MOB SIBIISI-
eTCsl OJJHOM M3 MPUYMH YXYIIICHHS UX KauecTBa NMPU XPaHEHUH W MOPYH.
OTOT Tponecc 0COOEHHO YCKOPSETCS C MOBBIILICHUEM BIa)KHOCTH HPOJYK-
TOB U IIPH YCJIOBHSAX, CIIOCOOCTBYIOIINX HX OKHCIICHHIO.

TpaHcauuaupoBanue KUpoB (mepedrepuuranusi). TpHAIMITITHIIE-
punsl B npucytcTBun Kartaamsaropos (H,SO,, CH3;0ONa) u pepmenToB cro-
cOOHBI K OOMEHY aIuiIaMu:

0

I I | Il
CH;—0—C—R R—C—O0—CH; CHy—0—C—R'* R—C—0—CH,

a 0 0

l I I Il
CH—0—C—R + R=—C—0—Cl == Cll—0—C—R + R—C—0=—CH

0
CH;—O0—C—R

i
R—C—0—CH3

i
CHy;—0—C—FR/

o)

[
R—C—0—CHa

MexMOneKyJIIpHOE U BHYTPUMOJIEKYJISIPHOE TPAaHCALWINPOBAHUE MIPU-
BOJIUT K U3MEHEHUIO CBOMCTB Maceld U XHUpoB. [loaToMy nannas peakuus
IOUPOKO IMPUMEHACTCA B HI/IH_leBOI‘/II MPOMBINUICHHOCTH IJIA MMOJYYCHUS IMHU-
IIEBBIX KUPOB C 3aIJaHHBIMU CBOMCTBaMH.

Peakuusa npucoennnenus. JKupsl, cojaepxaliue OCTaTKH HEMPEIeNb-
HBIX KHCJIOT, JIETKO NMPHCOEIUHSIIOT IO JIBOMHBIM CBS35M raJIOreHbl, BONY U
ammuak. Ha mprucoequHeHUH noja Mo KpaTHBIM CBSI3IM OCHOBAHO OIpeje-
JICHHE WOIHOIrO YHCIA, SBIISIONIEroCSd MEpPOH HEHACBIMIEHHOCTH XHpa WIN
Maca.

JKunkue Xuphl MpeBpamaT B TBEpAbIe IIyTeM PEeaKIHUU THAPOTreHH3a-
UM (KaTaJTUTUYECKOro THApupoBaHus). [Ipum 3ToM BOIOPOJ MPUCOEAHHS-
€TCs 110 IBOMHOM CBSA3M, COAEPXKALLEUCS B YIVIEBOAOPOJHOM paJUKale MO-
JIEKYJI Macell.

0
CH,0O-C—C,,H;,
CH-0O-C-C,,H,; + 3H,
0
CH,0-C—-C,H,,

TRHOMIEAT TMHIOEPHHA

T mm. =17 %

O
(lez'o‘C_CrrHss

i, t,
L cH-0-C-c, |,
0

CH,;-0-C-C,H,,

TRpHCTEAPAT TMHIOERHHEA

o 718
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[TpoayKT TUAPOreHU3AMN Macel — TBEPABIN KUpP (MCKYCCTBEHHOE Cajlo,
casiomac). MaprapuH — NUIIEBOI XKHUpP, COCTOMT U3 CMECH T'MIPOTCHU3UPO-
BaHHBIX Macel (I0ACOIHEYHOT0, KYKypY3HOTO, XJIOIKOBOTO U Jp.), )KHBOT-
HBIX JKHUPOB, MOJIOKa W BKYCOBBIX J00aBOK (coim, caxapa, BUTaAMHHOB
U ap.).

B ycnoBusix mporecca ruAporeHn3anu Macen (BbICOKasi TeMIieparypa,
METaUTMYECKUI KaTaau3aTop) NPOUCXOJUT M30MEPH3aLUs YacTH KHCIIOT-
HBIX OCTaTKOB, cojiepamux Ipc-cBsizn C=C, B Ooyee yCTOHUMBBIE TpaHC-
n3oMepsl. [1oBBIIEHHOE conepKaHue B Maprapuae (0COOSHHO, B JEIIEBBIX
COpTax) OCTATKOB TPAHC-HEHACHINIEHHBIX KHCJIOT yBEJIUYHBACT ONACHOCTH
aTepOCKIIePO3a, CEPIEYHO-COCYIUCTHIX U IPYTHX 3a00IeBaHHUH.

B cBsi3H ¢ TeM, 4TO TBEPIBIX )KUPOB HE XBATACT [UIS UILEBBIX M TCXHU-
YecKuX Meeil, 0oJbloe MPOMBINUICHHOE 3HAuYeHHE NpHolpena peakius
KaTaJIMTUYCCKOIr0 THAPUPOBAHUSA HBOﬁHLIX CBSI3EH B 60J1ee JCIHICBBIX KU/~
KHUX KHpax. HpI/I OTOM KUAKHUC HCHACBIIICHHBIC XUPbI IEPEXOAAT B TBEP-
JbIC, TaK KaK CTaHOBATCA HAaCBhIIICHHBIMU. Hpouecc MPOTCKACT B MPUCYTCT-
BUM HHUKEJIEBOTO KaTaiuzaropa npu temneparype 160-200 °C u naBneHun
Bonopoaa 2—15 armocdep. Ilomydaemble MPOXYKTHl THAPUPOBAHUS HA3bI-
BAIOTCSI CAIOAUH WU CATOMAC, OHU UCTIONB3YIOTCS IJIsl H3TOTOBJICHHS Map-
rapyuHa IyTeM HX AMYJBIHPOBAHHS B MOJIOKe ¢ J0OaBKaMH BELIECTB, MPU-
JAIOIIIX MaprapiHy BKyC U 3alaX CIIMBOYHOIO MacJa.

ITo peakuuu mnepesTepUPUKALUY MOTYYAIOT CMECH CIIOXHBIX 3(upoB
JKUPHBIX KHCIOT, KOTOPBIE B OTJIMYHME OT CAMHX KHCJIOT JIETKO JIETY4d U
MOTYT OBITH pa3[elieHbl yTeM MEPErOHKH N Ia305KHIKOCTHOH Xpomaro-
rpapun. [lamee myTeM THAPOJIHM3a MX NPEBPALIAlOT B HHIUBUAyaJIbHBIC
KapOOHOBBIE KUCIIOTHI HMIIM MCIOJIB3YIOT B BHE A(HUPOB, HAIIPUMED, B Kade-
CTBE€ JICKAPCTBCHHBIX IPEIapaToB, BOCIIOJIHAIOINX HEAOCTATOK HE3aMCHU-
MBIX )KUPHBIX KUCIIOT B OpraHu3Me (JIeKapCTBEHHBIH Mpernapar JIMHETO).

Tpuanmirnuuepuapl, coiepaliue OCTaTKH HEHACHIIEHHBIX KHUPHBIX
KHCJIOT, BCTYNAIOT B PEAKLUU IIPUCOECIUHEHUS 110 JBOMHOH CBS3U.

<|:H2—o—co —(CHy)7CH=CH(CHy)7CHz 331, <‘3Hz*0 ~CO—(CHy);CHBrCHBr{CHy)CTH;
CH -0 -CO—~CHyCH=CH(CH);CH; —* (‘JH -0 ~CO—~{CHy)yCEBrCHEr (CHylCH;
(leg—O -C0O —(CHyyCH=CH{(CH}7CHs CHy-0 -CO —(CHy)7CHBr CHBEr (CHy)pCHs

Peakuusi mpucOeMHEHHsI TAIOTEHOB HCIOJIB3YETCS Uil OINpelesIeHUs
COACPIKAHNUA OCTATKOB HCHACBINICHHBIX KHUCJIOT B XHpaXx. KonmuecTBeHHOMI
XapaKTepHCTHKOﬁ CTCICHU HCHACBIMICHHOCTHU KXHUPOB CIYXXHUT MOJHOEC YHUC-

JI0 — KOJIMYECTBO MoAa (B rpaMMax), KOTopoe MOryT noriotuts 100 r xwupa.
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VYV XKHUBOTHBIX XHUPOB HMOJIHOE 4YUCIO MeHblle 70, y pacTUTEIbHBIX Macell
6onbure 70.

Peakuus oxkuciaenns. XXupbl 1 Macna, 0coOOCHHO CoepIKallie aruib-
HBbI€ OCTATKH HEHACBIIIEHHBIX *XUPHBIX KUCIJIOT, OKUCIAIOTCA KHCIOPOJOM
BO3/lyXa M0 CBOOOJHOpAIUKAILHOMY MeXaHU3My. [lepBbIMH MpOAyKTaMu
OKHCIICHHS SBJSIFOTCSl pa3HOOOpAa3HbIE 10 CTPOCHUIO MEPOKCHIBI U THAPO-
MEePOKCHUIbl. DTU HECTOMKHE MPOAYKThI IPEBPAILAIOTCS BO BTOPUYHBIE NIPO-
JOYKTBI OKHCIICHUS: CIIMPTHI, adbJETH/bl, KETOHBI U KHCJIOTHI C YIJIEPOIHOMN
LENOYKON pPa3nuYHOW uiMHbL. [loBBIIEHHE TeMmepaTyphl, BIAKHOCTH U
BO3/IEIiCTBHUE CBETA YCKOPSIIOT MPOIECC MIEPOKCHIHOTO OKHUCICHHS JTNIHOB.
HaxkoruieHre mpoayKTOB OKHCIICHHS B )KHUPaX U Maciax MPUBOJHUT K CHIXKE-
HUIO MX MUIIEBOH IIEHHOCTH, @ HEKOTOPBIE MPOIYKTH OKHCIICHHUS OKa3bIBa-
10T BpeIHOE BO3JIEHCTBHE HAa OpPraHU3M. DTOT MPOLECC HA3BIBAIOT OKUCIU-
mensHuIM npozopKanuem./|1a peToTBpaIeHHs WIN 3aMeUIeHHs MpoIiec-
Ca OKHCJICHHUA XUPOB K HUM Z[OGaBJ'IHIOT AHTUOKCHUIAHTBI HA OCHOBC aJIKHJI-
3aMCIICHHBIX q)eHOJ'IOB WA TUAPOXUHOHOB, KOTOPLIC, SABJIASICH BOCCTAHOBH-
TCIIAMHU, CIYXKAT JOBYHIKAMU I paJUuKaJIbHBIX YaCTUIl aKTUBHBIX (bOpM
KHCJIOPOA.

IMonumepusanus Maces. BecbMa BaXXHBIMH C TO3UIMK 0Opa3oBaHUSA
3aIIMTHBIX TUICHOK SBISIOTCS PEAKIMU ABTOOKHCIICHHS, CONPOBOXKIAEMBIC
nojuMepu3anuei Macen. I1o 3ToMy NpU3HAKY PACTUTENBHBIE MACia JCTST-
cs1 Ha TPH KaTErOpHH: BHICHIXaronye (noxHoe yucio 6ornee 150), momyBbI-
cerxatomue (90—150) u HeBbIchIxatomue (Hmke 90).

OCHOBHOH XapaKTepHOW YepTON BBICHIXAIOMIUX Macel (JbHSIHOE, TYHTO-
BOE) ABJISICTCSA BBICOKOC COJACPKAHHMEC B HUX allUJIBHBIX OCTAaTKOB HEIIPE-
JACJIBHBIX KHUCJIOT C ABYMS WUJIU TPEMS HBOﬁHBIMH CBS3SIMH. DTH macjia, COo-
nepxanme CHp-rpynmy Mexay IByMs JBOWHBIMHU CBSI3IMH, OY€HB JIETKO
00pasyoT pasnKaiibsl ¥, MOABEPrasch aBTOOKUCICHHUIO, TOJIUMEPH3YIOTCS C
00pa3oBaHUEM DJIACTUUHBIX OJECTALIMX MPOYHBIX IJICHOK, HEPACTBOPUMBIX
B OPraHUYECKUX PACTBOPUTENSIX U YCTOWYUBBIX K BHEIIIHUM BO3/ICHCTBUSAM.
Ha 3ToM OCHOBaHO WCHOJIB30BaHME TAKWX Macell ISl MPUTOTOBJICHUS Ja-
KOB, KPaCOK U OJIU(BHI.

[TomyBBICHIXAIOIUMH MACIAMH SIBISIOTCS MOJICOTHEYHOE M XJIOTIKOBOE,
B KOTOPBIX COZEpKaHME JMHOJIEBOH KHCIOTHI pocturaer 50 %, a HEBHICHI-
XaIOMIMMH — MacJla THIIAa OJIMBKOBOTO (JIMHOJIEBOW KUCIOTHI He Ooiee 15—
20 %).

Bocku. IIpupogHpie BOCKH — 3TO CIIOKHBIE CMECH 3(PHPOB OJHOATOM-
HbBIX MEPBHUYHBIX BBICIIUX IMPAMOLCTIOYECYHBIX aJ'[I/Iq)aTI/I‘-IeCKI/IX CIIUPTOB U
BBICIIUX MNPAMOICIIOYCYHBIX HACBIMICHHBIX WU HCHACBINICHHBIX OOAHOOCHOB-
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HBIX KapOOHOBBIX KHCJOT. [IpiueM M KUCIOTHL, U CHHPTHI OOBIYHO COAEp-
AT 4eTHOE Yucio yriepoaabix atoMoB (Cs—Czg). Kpome Toro, Bocku Bce-
IJia ele CcolepKar CBOOOTHBIC KHCIOTHI M CITUPTHI,  YaCTO U BBICIIUE yT-
neBo0pobl. CrioskHBIC 3(HUPBI BOCKOB OMBIICHHIO MOJIBEPTAOTCS TPYIHEE,
4yeM KUpbl. OHU TaK)KE PACTBOPUMBI B OOBIYHBIX PACTBOPUTEIIAX IS JKH-
poB. B Boze Bocku HepacTBOpuMBL. TeMrepaTyphl IIaBlIeHHs OOJIBITUHCTBA
BOCKOB Jiexkat B uHTepBaie 40—90 °C, u ux MoxHO (opMOBaTh MpH Harpe-
BaHUM.

Bocku nmoapa3nenstoTcss Ha pacTUTENIbHBIE U JKUBOTHBIE. Y pacTEeHUI
80 % oT BCcexX JUIINIOB COCTABISIOT BOCKHM. PacTUTEIbHBIE BOCKH OOBIYHO
conepKar, moMuMo 3(hUPoB ¢ OONBIION MOJEKYISIPHON Maccoii, elle u 3Ha-
YUTEIHHOE KOJMYECTBO HACHIIMICHHBIX YTIEBOIOPOHOB. [IpuMepom >XHBOT-
HBIX BOCKOB CJIY)KHUT HMUCIHHBIA BOCK, COACPIKAIIMNA, KPOME BBICHINX 3(U-
poB, 15 % Beiciux kapOOHOBBIX KUCIOT C1g—Cag 1 12—17 % BBICIIUX yTJIe-
Bo10poioB (Cy1—Css). Illupokoe MpHUMEHEHHE HAXOIUT COJIEPIKAIIHICT B
YEPETHOHN MOJIOCTU KallajloTa CIepMaleT, TIIaBHBIMA KOMIIOHEHTaMHU KOTO-
POTO SABISIOTCA MUPUYUINATLMUMAM T YeMUINATbMUMANM.:

li
CH3(CH2)29CH;0—C—(CHg)14CHjy

MHUPULUAIIITIAIBMUTAT

|
CHg(CHg)14CH20—C_(CH2)14CH3

LHECTHUIAJIbMUATAT

OBeubl0 IIEPCTh MOKPHIBACT JIAHOIMH, IPEACTaBIIONINI CIOXKHYIO
CMECH Pa3NNYHbIX BOCKOB, KHCIIOT M CITUPTOB.

6.4. 3navenne :;xkupoB. Ounnda, cCHKKAaTHBBI, MBLIA. /leTepreHThI

IokpbIBasl TOHKUM CJIOEM JIUCThS, CTEONHU, MIIO/bI, BOCKU 3aIIMIIAIOT
pacTeHust OT BpeAMTeNei U OONe3Hel, a TakKe OT JIUIIHEH MOTePH BOJIBL.
PactuTesnbHbIe BOCKU MPUMEHSIOTCS B (DapMaKOJIOrHH, KOCMETHKE, a TAKKe
B TEXHUKE U B OBITY, HAIpPUMEp KaK KOHCEPBAaHTHI I aBTOMOOMIIBHBIX
Ky30BOB, JIJISl HATHPKH TI0JIOB.

JlaHoNWH, B OTJMYHKE OT APYTHX BOCKOB, 00pa3yeT YCTONUYHBBIC IMYIIb-
CHU C BOJIOHM, B3ATOW B KOJHMYECTBE, MPEBBIMIAIONIEM Maccy Bocka B 1,8—
2 pa3za. J)KUBOTHBIE BOCKH HCIOJB3YIOTCSA B (hapMaKOJOTHM M KOCMETHKE
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JJIL TPUTOTOBJICHUS PA3JIMYHBIX KPEMOB U Ma3eﬁ, a TaKXXE IJII U3rOoTOBJIC-
HU KPEMOB IJI 06yBI/I.

OwMblLIeHHE JKUPOB € MOMOIIBIO €AKOTO HATpa WM €AKOro Kajlu IMPOBO-
JUTCS I'/TaBHBIM 06pa30M Ipyu NOJTYUCHHUU MbLIa.

Mbiia MpCACTaBJIAIOT coboif IIEJIOYHBIC COJIM BBICIIUX JKUPHBIX KUCJIOT:

0

CH,;0-C-CH,, CH,;OH
0 0

CH-0-C-CH,, +3NaOH/H,0 — (|:H-0H +3C,H,C-ONa
0

CH,-0-& -y, Hys CHyOH  cTeaper warpus
WHP TMHUEPHHE

B npOMBIIIIEHHOCTH B Ka4€CTBE MCXOAHBIX BEIIECTB ISl UX MOIYICHHS
MIPUMEHSIOTCS KUBOTHBIE JKUPBI (Cal0 HU3KUX COPTOB), XJIONKOBOE, MAJIb-
MOBO€, KOKOCOBOE Maclla, THAPOT€HH3UPOBaHHbIC JKUPHL. [Ipu HarpeBaHuu
UX C eIKMM HAaTpoM oOpa3yeTcs I'yCTOH pacTBOp («MBUIBHBIH KIIEH»), CO-
JICpIKaILi TINIEPHH U COJIM JKUPHBIX KUCIIOT. 3aTeM K ellle Topsueil xKua-
KOCTH IPUOABJISIIOT IIOBAPEHHYIO COJIb — «BBICAIUBAIOTY» HATPUEBOE MBLIO.

HarpueBble MbUIa IMoOCiIE 3aCTHIBAHUS NMPEACTABISIIOT COOOW TBEPAYIO
Maccy M Ha3bIBAIOTCS A0pOGbiMU Mbliamu. MATKHE, WIN KUAKHE, MbLIA
SIBJISIFOTCSL OOBIYHO KAJIMEBBIMM MbUIaMH. WX MOJIydyaroT U3 MeHee IeHHBIX
XKHUPOB (JIHAHOTO, KOHOIUITHOTO MAacJa, BOPBAHH) IIyTEM OMBUICHUS CIKUM
KaJIM, HO TIPH 3TOM HE TPOU3BOIST TEXHUYECKH CIHUIIKOM JOPOTOTO BBIZC-
JICHUS KAJIUEBBIX COJIEH KUPHBIX KHUCIIOT, B PE3yJIbTAaTe YETO KAINEBBIE MbI-
JIa COJIeprKar ele BOJy M INIUIIEPHH.

Bce mbuta, SBASACH IEIOYHBIMU COIMH cIaOBIX KHCJIOT, B BOJIE dac-
TUYHO THIPOJM3YIOTCS ¢ 00pa3oBaHMEM CBOOOIHON JKUPHOW KHCIIOTHI W
THJPOOKKMCH LIEJIOYHOTO MeTajlia, II03TOMY MX PacTBOPHI MMEIOT LIEI0Y-
HYIO PeaKIHIo:

C47H35COONa + HyO«C47H35COOH + NaOH.

[Tpu noGaBieHNH HATPUEBOTO MbLIA K KECTKOH BOJE MOHBI KaJbLUS U
MarHus 3aMellalT UOHbI HaTpus, 00pa3ys HepacTBOPHUMBIE U TI03TOMY HE
oOaaromue MOIOIIUM JIeHCTBHEM KalblMEBbIe M MarHuesble Mblia. [To-
3TOMY MOIOIIasi CIIOCOOHOCTh MBUIA B JKECTKOW BOZE 3HAYUTEIBHO CHUXKa-
ercsi. B mponaxe nmox pazIMYHBIMU Ha3BaHUSAMH UMEIOTCS MOIOIIHE Cpejl-
CTBa (HeTepreHTHI), 3AMEHUTEJH MBI, IIPEACTABIIONINE CO00H, HaNpH-
Mep, CMECh HAaTPHUEBBIX cojiel A3pUPOB cepHON KUCIOTHI M BHICIINX CIIMPTOB
(rmaBHBIM 00pa3zom JaypwioBoro u nermiosoro): R—OSO;3;Na, roe R — or
Cio 10 Cyg. DTH coemuHEHHS (2 TAK)KE YaCTO MPUMEHSEMBIE TS dTUX IeNei
ankancyiabponatel R—SO3Na, rae R — ot Cig 10 C15) MOKHO HCIIOIB30BATH
U B )KECTKOH BOZIe, TAK KaK OHH He 00pa3yloT HEPaCTBOPUMbIX COCAMHEHUIT
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C KaJIbI[MEM ¥ MarHheM; OHM He 00Ja[af0T CHIIbHBIMU IIEIOYHBIMU CBOMCT-
BaMHU U MOATOMY HE MOBPEKIAIOT TKaHCH. 3HAYUTEIbHBIC KOJMYECTBA Jic-
TEPreHTOB YHOTPEOJISIOTCS TPU (PIOTAIMK PYA U B APYTHX OTPACIAX MPO-
MBIIUICHHOCTH, BCE JCTEPTeHTHI U MBUIA OTHOCSTCS K KJAacCy MOBEPXHOCT-
HO-aKTUBHBIX COCTUHCHUI.

MpbLia ¥ IETepreHThl MPEICTABISIOT COO0U IMYIBTUPYIOIINE BEIIECTRA,
MPEeBpAIAIOIIAE CMECh Maciia U BOJBI B YCTOHYHBYIO SMYJIBCHIO. Motormas
CHOCOOHOCTh MBLJT U IETEPTEHTOB 3aBUCUT OT UX 3MYJIBIHPYIOUINX CBOHCTB,
a TaKKe OT CHOCOOHOCTH MOHIKATH MIOBEPXHOCTHOE HATsDKeHUe. biaromaps
SMYJIbIUPOBAHUIO HAXOJSIINECS HA KOXKE MM HAa OMCXKIE JKUPBI U Macia,
BITUTHIBAIOIINE B Ce0sI IPsi3b, MOXKHO YIAIUTh BOJIOW. JlecTabunu3ariys uim
CTaOUIM3aIUsI MACIISTHO-BOIHBIX AMYJIbCHI MBUTAMH H JICTEPreHTaMH Ha3bl-
BaeTcsl demepeenyuell.

YTIaeBOA0pOAHAS YAaCTh MOJICKYJIbI MbLIA, WA «XBOCT», UMECT TCH/ICH-
LUIO PACTBOPATHCS B KaIlie Macia, B TO BpeMs Kak KapOOKCHIIbHAs TPYIIa;
WK «TOJI0Bay, MPUTITUBAcTCS K BOAHOU (asze. BeneacTBue 3Toro moepx-
HOCTh K&XKIOH KaIIk Macia MpuoOpeTaeT OTPHIIATCIIBLHBIN 3apsaa U CTpe-
MHUTCSI OTTOJIKHYTBCS OT APYTMX TAKHUX K€ Kareidb Macja, 4TO MPUBOIUT K
00pa30BaHUI0 YCTONYNUBON IMYJIIbCHH.

Morekyna J1060ro JAeTeprenra A0KHA UMETh THAPO(GUIBHYIO Ipymmy,
M0JI00HYI0 KapOOKCHIIBHOW TpyIIIie, U ATUHHYIO YIIIEBOJOPOAHYIO Lieb. B
3aBUCHMOCTH OT TPHPOABI M 3apsaa THAPO(UILHON TPYIIbl pa3indaroT
AHUOHHBIC U KaTHOHHBIC JeTeprenThl. CBOWCTBA MbLIA WM JETEPreHTa 3a-
METHO M3MEHSIFOTCSl U B 3aBUCUMOCTHU OT MPUPOJIbI IPOTHUBOIIOIOKHO 3apsi-
JKEHHOT'0 MOHa, CBOOO/IHO TIEPEMEIAIONIErocs! B BOJHOM cpeje.

IIpou3BOACTBO METEPIEHTOB HEMPEPBHIBHO PACTET, a OJISI MBLI B IPOU3-
BOJICTBE MOIOIIUX U YUCTAIIMX CPEICTB MOCTOSIHHO COKPAIIAeTCsl. ITO T0-
3BOJIUT BBICBOOOIUTH 3HAYUTEIHHOE KOJHUECTBO HU3KOKAUCCTBCHHBIX KH-
POB JUTS IIUTAHKSI CEIbCKOXO3AHCTBEHHBIX JKUBOTHBIX.

6.5. Caoxnble munuabl. @ocaTuabl: JIEMUTHHBI U Ke(aTuHbI.
CocraB u ctpoenue. buoJsioruyeckoe 3HaueHue

OMbIIsieMble  CIIOXKHBIE JIMIUIBI MOAPA3NeNAIT Ha  dochorunudsi,
cuneonunudbl M eUKOAUnUObl. MOJEKYIbl 3THX COSIMHEHUH, B OTINYHE
OT MOJIEKYJI KUPOB, UMEIOT TOCTATOYHO MOIIHBIA THAPO(GUIBHBIN (TOTSp-
HBIA) (parMeHT, CoAep)Kallui TIINIEpUH, MPOU3BOAHBIE (OCHOPHON KH-
CJIOTHI WJIH YTJIEBOJ, W ABA JUIO(PHUIBHBIX (HEMOJSIPHBIX) (hparMeHTa — yr-
JICBOJOPOIHBIE paAWKaibl. IJTO (P (EKTHBHBIE MOBEPXHOCTHO-AKTHBHEIC
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BEIIeCTBa, HMEIOIINE OJHOBPEMEHHO CPOJICTBO M K JKHpaM, M K Bofe. DTH
COCITUHCHUS SIBJISIOTCA CTPYKTYPHBIMHA KOMIIOHCHTAMH OHOJIOTHYCCKIX

(CHs
MeMOpaH, ux uzobpaxkarr =+
®Dochommmuasl. B npupoassix dochomununax, SBISIOMUXCS TPOU3-
BOAHBIMU (HhOC(ATHIOBBIX KUCIIOT, B MOJIOKEHHH | TIUIIEPHHOBOIO OCTATKa
OOBIYHO HAXOIWTCS ammibHbI ocTaTok R'C(O)— HaCHIIIEHHOW KUPHO#M
KHCJIOTHI, B TONOXeHNH 2 — ocTatok R"C(O)— HeHachImeHHOH XUpHOU
KHCJIOTHI, & B TIOJIOKEHUH 3 — OCTaTOK (ocHOpHON KUCIOTHI, STEPUPHIIH-
POBaHHBIN COJEPXKAIIMME CIHPTOBYIO IPYIIY MPUPOJHBIMU OHOCYOCTpa-
tamu R"'-O-H:
PR

‘0 0 O—P—O—R"

rEAPOPANBHEI (DONSPELIH)

-

! I dparmenT (O)
(=0 C=0 O ..
ey ORAR
RI’ RH
———
rugpododuse (Benonapase) bparmests (ARAR)
rae R"-O-H:

+ .
H3NCH,CHy—0—H TaHOJIAMUH;

+
(CH3)sNCHCHy;—O—H YTHH

+
H3N(IJHCH2—O—H

o0~ 2€pHH;
OH OH
H O—H
0 H N
OH H A
OH \T H
H OH WHO3MUT.

[pupoguevMu  hocdonmumuaaMu  SBISTIOTCS  pochamudunrsmanHoramun
(xedamun), gocpamuounxorurn (IEUUTHH), ocghamuduncepun N gocga-
mudununo3um. B yclIoBUAX )KMBOTO OpraHM3Ma MOHOTEHHBIE IPYIIHPOBKU
9THUX COEIMHEHUI HOHU3UPOBAHBIL.

dochonunmuasl COCTABIAIOT OCHOBY JIMITUIHOTO OUCIO0sT OMOIOTHIECKIX
MeMOpaH. B pesympraTe MEXMONEKYISPHBIX B3aUMOJCHCTBUH, YAEPKH-
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BaIOIIUX JPYT BO3JIE Jpyra yIJIEBOJAOPOIHBIE PAAHUKaNbl, 00pa3yeTcss BHYT-
peHHUH TUNoGuIbHBIN (TUApOoGOOHEIH) cioil MeMOpaHbl. ['uapoduibHbe
(parMeHTHI, pacIoJIOKCHHBIE Ha BHEUIHEH NOBEPXHOCTH MeMOpaHsbl, 00pa-
3YIOT TUAPOGHIBHBIN CIIOH.

CouHronunuas! — CTpyKTypHBIE aHANOTH (OChHOIUITUIO0B, COAEpIKaIIe
BMECTO TJIMIEPHHA C@uHeo3uH —HEHACBHIIEHHBIH IMHHOLETIOYEYHBIN
JIBYXaTOMHBIH amuHocriupT. Hanbosee pactpocTpaneHHBIMU COUHTONUIIH-
JaMU ABISTIOTCS Yepamuobl U COUHSOMUETUHDI.

1 2 3 4 5
HO—CH2—'(|3H-_(|3H_CH=CH_(CH2)1 oCHg
N, OH |

C(UHTO3MH
1 2 3 4 5
Ho—CHz—-—('3H—~c|:H—CH=CH—(CH2)1ch3
l?f H OH
O0=C—R

uepamu bl (R — yriaeBogopoIHblid paaukan).

Lepamuapl — 310 N-anuipHble TPON3BOJIHBIE CHOUHIO3HMHA, B KOTOPOM
AMUHOT'pYIINa aluJInpoBaHa BEICHIMMU ) KUPHBIMU KUCJIOTaMH.

C¢UHrOMHUETHHBI — 3TO MPOU3BOIHBIC IIEPAMUJIOB, coaepxariue (ocdo-
PHIIXOJIMHOBYIO TPYIIITUPOBKY, MPHCOETMHEHHYO IO THAPOKcHIy mpu C-1:

OO
HgC\ /P‘_OCHg""(i-JH"'CH_"CH:CH_{CI‘Ig)lgCH:;
+ -—
(CH3)sN 0 INH OH
O0=C—R
C(HUHTOMUEITUHBI

CouHronmunuael XapakTepu3yroTcsl OONbIIeH yCTONYNBOCTBIO K AEHCT-
BHIO OKHCIHTENCH, ueM (ochomunuasl. OHU HEPacTBOPUMBI B 3GHpE, YTO
UCTIONB3YeTCs MPH OTAeNeHNH UX oT (ochommmunos. CHUHTOMUITUIBI TaK-
XK€ SBIIIOTCS KOMIOHEHTaMH OMoMeMOpaH.

I'aukonMmuabl BKIIOYAIOT YIVIEBOJHBIE OCTATKU 21I0KO3bl, 2alAKMO3bl
U 0au20caxapudos, IpUCOEJUHEHHBIE 10 THApokcmty npu C-1 nepamMuzos.
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0H 0 O—CHz—?H—(I?H—CH= CH—(CHg)7CH3
H
OH H

) 1 NH OH
H OH O=C—R

ranakrouepedpo3uas! (R — yriaeBomopoHbIil paauKai).

I'mukonunuapl BriepBble OBUIM BBIIENEHBI U3 CEPOTO BEIECTBA MO3ra.
OHHU BXOIST B COCTaB MHEIMHOBOW OOOJIOYKM HEPBHBIX BOJIOKOH, PEryJiH-
PYIOT POCT KIJIETOK, SIBISIIOTCS MapKepaMH TpaHC(pOpMalHu HOPMalIbHBIX
KJIETOK B PaKOBBIC, B3aMOACHCTBYIOT C OCIKOBBIMHA TOKCHHAMH ¥ BBITION-
HSIOT A JPYTUX BaXKHEUIINX (PYHKITHIA.

Monexymbl BCeX PaCCMOTPEHHBIX OMBUISIEMBIX CIIOXHBIX JINIHIOB aHU-
30METPUYHBI HE TOJIFKO HM3-3a BRITSIHYTOH MMajJo4Kko00pa3Hoil GpOpMEI, HO U
MMOTOMY, YTO OHH MUGWIHHBEL [103TOMY NaHHBIE COSIWHEHHS MOTYT HaXo-
IUTHCS B KHUIKOKPHUCTAIUIMICCKOM COCTOSHHH OJarojapsi TEPMOTPOIIUU U
JIMOTPOIHH, YTO PACIIUPSET MHOTOOOpasue ux OMOJIOrHYecKux U (HU3N0IIo-
rudeckux (yHKuuid. VIMEHHO 3THM OOBSCHSIOTCS M KHIKOKpUCTAJUINYe-
CKHE CBOWCTBA, XapaKTepHbIE ISl KIIETOUHBIX OMOMEMOpaH.

/KupopacTBopuMble BUTAMUHBI. BUTaMMHaMK Ha3bIBalOT HHU3KOMO-
JIEKYJISIDHbIE OPraHMYECKHE BEIIECTBA, HAJIMYHE KOTOPHIX B HE3HAUUTEIb-
HBIX KOJIMYECTBAaX HEOOXOAMMO JUIsi HOPMAIbHOW KH3HEAEATEIBHOCTH Op-
raan3Ma. Poilb BUTAMHHOB 3aKITIOYAETCS B TOM, YTO OHH SIBJISIIOTCS COCTaB-
HOW YacThI0 MHOTHX ()EPMEHTOB, a HHOTJIAa — TOPMOHOB. BUTaMUHBI ENsAT
Ha /B¢ OOJBIINE TPYIIBI — BOAOPACTBOPHMEIC W KHPOpacTBOpUMBIe. Pac-
CMOTPEHHE KUPOPACTBOPUMBIX BUTAMHHOB HAYHEM C BHUTAMUHOB T'PYIIIIBI
D, xoTopbie 00pa3yroTCs U3 CTEPOUIOB.

Buramuss! rpynnsl D o6pasyrorcs B Kojke MIIEKOMUTAIOUINX U3 3Pro-
CTEepOHAa M XOJIECTEPHHA, B KOTOPBIX IOJ ICHCTBHEM COJHEYHOTO CBETa
paspeiBaetcs cBsizb Mexay aromamu C-9 u C-10 konbia B. Haubonee pac-
MPOCTPAHEHbI dpeokarvyugepon (Butamun D,) u xonexanvyugepon (Buta-
MmuH Ds):

CHy CHs CHj
CH~—CH=CH—CH~—CH

CHj

sprokaisundepon (Buramus D5)
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CHy CHj
CH— (CHg)g_ ?H
CH,

xosexanbuudepor (Buramus Ds).

Burtamunbsl D mManocTabuiabHBL M OBICTPO pa3pyIIAIOTCS MOJ JCHCTBHEM
CBETa, OKHCINUTENCH M MUHEPATIBbHBIX KHCIIOT.

OcHOBHOE KOMMYECTBO BUTaMHHOB D, HeoOXoammMoe 4enoBeky, oopasy-
eTcsl B KOXe I10J1 JeHcTBHeM cBeTa. IIpu HenocTaTo9HOM 00pa3oBaHUM BU-
TaMHHOB D, 0cOOCHHO B OCEHHE-3MMHHI MEPHOA, MX 3arachl JODKHBI 110-
TIOJHATHCA 3a cUeT MuTaHus. McrodankoM BUTaMHHOB D sBisifoTCS pHIOHI
KHp, CIMBOYHOE Macio, MOJIOKO, JKENITOK SIHIIa U IIeYCHb )KUBOTHBIX. Buta-
mubbl D perymupyror ooMeH dochopa u KanbLyst B OpraHu3Me, COAeHcT-
BYIOT BCAChIBAaHHIO COOTBETCTBYIOIUX MOHOB KHIIEYHUKOM M (POPMHUpPOBa-
HUIO KOocTHOM TkaHu. IIpu D-aBuTamMuHO3€e pa3BUBaeTCsA paxuT, OCTEONOPO3
U ipyrue 60JIe3HN KOCTHOU TKaHH.

Butamunsl rpynnel A sBisitoTcst pakropamu pocra. X HenocraTok B
OpraHu3Me BbI3bIBACT OClIallIeHue 3peHHs, TOPMOXKEHHE pPocTa, obliee uc-
TOIICHUE ¥ TIOHMKEHNE CONPOTHBIIEMOCTH OpraHu3Ma nHpekunu. Hanbo-
Jlee pacHpOCTPAaHEHHBIM CUMTAETCSl BUTAMHMH A;, KOTOPBIH TakKe Ha3bIBa-
ercst pemunonom. VICTOUHUKOM BUTaMUHA A; JUTS Y€JIOBEKa SIBIISIIOTCS PBI-
Ouii >KHp, eYeHb PIO, NTHI] M )KUBOTHBIX, JKEJTOK SiIla, CIMBOYHOE MacIo,
IUTOJIBI C OPAH)KEBOM M KPAacHOH MSAKOTHIO (MOPKOBB, TOMAThl, Ieperw), a
TaKKe 3€JICHb.

H3C CH3 CH;; CHg

TR TSR CH0H

CHj

BUTaMUH Ay (PETHHOI)

B-xapoTun
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B oBomax, ¢pykrax, 3eJeHH BUTAMHH A; COIEPKUTCS B BHIC [IPOBUTA-
MuHa B-kaporuHa.Moinekyna -KapoTHHa B KHMIIEYHOHW CTEHKE 4YeJIoBEeKa U
KHMBOTHBIX, OKHCJSACH KHCIOPOJOM MO JBOHHOW MEXKYIJIIEPOIHOH CBS3U
15-15', pacnamaetcst ¢ oOpa3oBaHMEM IBYX MojeKys BuTamuHa A;. Kapo-
TUH ¥ BUTAMUH A; SBJISIOTCS H30MIPEHOUIAMH.

Butamunbl rpynnsl A XOpOIIO PacTBOPUMBI B JIMIO(UIEHONH YacTh
TkaHed. OHU TPOSIBISIFOT BOCCTAaHOBHTEINIBHBIE CBOWCTBA 3a CUET aTOMOB
yIJIepofa COMPSDKCHHBIX IBOMHBIX CBSA3€H, BBICTYNAs aHTHOKCHIAHTaMU,
OrpaHNYMBAIOIIMMI CBOOOIHOPAIMKAILHOE OKHCJICHHE B TKaHAX, U TEM
CaMBIM IPEIOTBPALIAIOT ACTCHEPATUBHBIC IPOLIECCH B HUX.

Burtamunsl rpynme! E, Tak HasbiBaeMbIe o,f,Y-TOKO(EpOIBI, — IOIHAI-
KWIbHBIC TIPOM3BOJHBIC THAPOXHHOHA. bliaromapsi Halu4uio B UX MOJCKY-
Jlax aJKWIBHBIX TPYNIHMPOBOK, BUTaMUHBI E pacTBOpsIOTCS B XKHMpax, a 3a
CYET 'MJPOXMHOHOBOTO (hpparMeHTa BHICTYMAIOT BOCCTAHOBUTEISIMU. ToKO-
(eposbl — OJJHU M3 CaMbIX CHJIBHBIX MPHPOAHBIX aHTHOKCHAAHTOB. Pearu-
pys ¢ aKTHBHBIMH ()OPMaMU KHCJIOPOJa U OKHCISACH B COOTBETCTBYIOLINE
XMHOHBI, OHU OOPBIBAIOT 1IEMTH OKHCIICHHS.

CH3 CHg
H3C +1.0. ~CHg H3C 4220
il : I CHg + _
1 CHsR +32 [ + 2H" + 2¢
HO O (CHz)Q"'?—CHZR
OH
a-Toxodepoa Q-TOKODePHIXHHOH

{euramun E)
= —(CHZCHZ?HCH2)20H2CH20(CH3)3
CHg

Henocrarox ButamMuHOB E B opranusme NpHBOAWT K HAPYIICHUIO pa3-
BUTHS IUIOJ]a B OPTaHU3ME MAaTepH, a TaKKe K PA3BUTHIO MBIIICUYHON IHC-
Tpoduu, JereHepaly CIMHHOTO MO3Ta, K Mapaindy KOHEYHOCTEH, T. €. K
o0memy 3aboneBaHuIo oprann3ma. B To sxe Bpems Butamunsl E, GpyHkumo-
HUPYsl Kak CTPYKTYpHbIE KOMIIOHCHTHI OMOMEMOpaH, CTaOWIM3HPYIOT U
3aIIMIIAIOT UX OT OKUCIICHUSL.

Hcrounnkom BuTaMuHOB E U151 4eoBeKa sSBISIOTCS paCTUTENBHOE Mac-
JI0, cajiaT, KalycTa, 3epHOBbIE MPOIYKTH. TakuMm 00pa3oM, )KUPOpPacTBOPH-
Mble BUTaMuHBI A 1 E, BBICTynas BOCCTaHOBHTENSIMH, 3aIIUIIAIOT JIUIIO-
¢mIpHBIe hparMeHTHl TKAaHEH OT aKTHBHBIX (POPM KHCIIOpOJa U CBOOOIHBIX
paIuKaoB.
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KOPTHKOCTEROH TECTOCTEPOH AcTpaguon

®ochommmuasl — obmiee Ha3BaHHWE JIUIHAOB, COIEPIKAMIUX OCTATOK
¢dochoproit kuca0T. DOCHOMUIUAB — OCHOBHBIE JTUITHAHBIE KOMIOHEHTEI
KJIETOYHBIX MEMOpaH.
dochornunepust
CH,OH

HO H
0
CH,0 —lzl—OH
o
OCHOBHBIC CTPYKTYpHBIC KOMIIOHEHTBI, COCTABIISIOIIHE MOJICKYJIBI
(bochormuepuaoB, — 3TO MIULEPHH, KUPHBIE KHCIOTHI, HOChOpHask KHCIIO-
Ta, aMHHOCITUPTHI (ITAHOJIAMHH WM XOJIMH) WJIM aMHHOKHUCIIOTa ceprH. VX
paccMaTpuBalOT Kak TMpou3BOAHBIC L-rmmmepo-3-pochata, B KOTOpOM
CIUPTOBBIC TPYIIIBI STEPUPHIHPOBAHBI KHUPHBIMH KHCIOTAMH, & OCTaTOK
(bochopHOl KUCIOTEI 00pa3yeT CIONKHOIPUPHYIO CBA3b C AMHHOCIIUPTOM.

Oouras hopmyna Gocorauiepuon:

79
(ljo <|:o
E R

rae RCO - 0CTaToK HACKILEHHOA KMCIOTH
RWJO - OCTATOK HEHACKILLEHHON KMENOTE,

K= - CHy - CHy - NH3+ - ochATHAMNITAHONAMAHE,

T CHp - CHp -M(CHz)s - dochaTugunxonnHel,
- CHy - (le - COO - docthaTMEMNCEpMHLL
NH;"
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[Ipu HarpeBaHWM B KHCIION U MIETOYHON cpenax Gpochorimuepuabl Tu-
POJU3YIOTCS, pacnafasch Ha OCHOBHBIE CTPYKTYPHBIC KOMIOHEHTEHI.

CHy-0O -CO— Cy7H: CH,-OH Cy7H35COONa
| 2 17835 5 MaOH |
CH -0 -CO— Cy7Hz3 _— C|:H -0H + C7H3CO0Na
CHQ_O_}?E O— CHCH,NH;" CH,-OH NasPO,4 + HOCH,;CH,NH,
I
0"

OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTHI MOJIEKYJ1 (ocdocduHromunu-
JIOB — C(MHTO3MH, KHPHBIE KUCIOTHI, (hOCHOpHAs KUCIOTA, aMHHOCIHPTEHI
STaHOJIAMHUH UM XOJIUH.

Mornekynbl pochonununos audmibHbl. OHU coAepKaT NOJISAPHYIO THA-
PODMIBHYIO «TOJOBY» M HETOJSIPHBIM THAPOGOOHBIH «XBocT». B BogHOM
cpene OHH CHOCOOHBI 00pa30BEIBAaTh CHEPUUECKHE MUIEIUIBI — JIMITOCOMBI,
KOTOpBIE MOKHO paccCMaTpHUBaTh Kak MOJICNb KJICTOUYHBIX MEMOpaH.

@ochomunuasl — OCHOBHBIE CTPYKTYpHBIE KOMIIOHEHTBI KJIETOYHBIX
MeMOpaH. CornacHo *KHAKOCTHO-MO3aMYHON MOJENH KIJIETOYHbIE MeMOpa-
HBI pacCMaTpHUBaIOTCS Kak JIMIKIHBIE Ouciion. B Takom Gucioe yrieBojo-
pOIHbBIE pagrKaibl HOCHOIUIUIOB 3a CUET THAPOPOOHBIX B3aMMOICHCTBHIA
HaXOJAATCSl BHYTPH, a MOJApHBIE TPYMNINbBI JIMIHAOB paclojiararoTcs Ha
BHEITHEH MMOBEPXHOCTU OHCiOs. B uIKMHA TUNUAHBIA OMCIOH BCTPOESHBI
MOJIEKYJIBI OEJIKOB.
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7.YTJIEBO/JbI

7.1. Knaccudukanus. PacnipocTpanenne B npupone
U OMoJIorn4yecKkas pojb

YraeBoasl cocTaBisioT 10 80% CyXoro BelIecTBa PAaCTCHHUN M OKOJIO
2% cyxoro BemiecTBa KUBOTHBIX. ClIeJOBATENIFHO, OHH MPHHAJUICKAT K
Hanboiee PacpOCTPAHEHHBIM MPUPOIHBIM OPTaHHYECKUM COEIUHEHHSM.
VYrieBoab! ABISAIOTCS OJHOW M3 IVIABHBIX COCTABHBIX YACTEH MUIIEBOrO pa-
uoHa Jrozei (1o 650 r yriaeBonoB B 1eHB) M MHOTHX XHBOTHBIX. OHHU 00-
pasyloTCs B pacTeHUAX 3a cYeT POTOCHHTE3a B 3eJICHOM JIUCTE.

VYrieBosl (caxapa) — OpraHUYECKHe BEUIECTBA, COCTAB KOTOPBIX BbIpa-
xaercs popmyroit Cy(H,0)y, rae X u y> 3. YrneBoasl conepxarcs B KieT-
Kax paCTI/ITeJ'H)HI)IX U )KUBOTHBIX OpI‘aHI/I3MOB U 110 MacC€ COCTaBJIIKOT OC-
HOBHYIO 4aCTh OPraHUYECKOT0 BELIECTBA Ha 3emiie. DTH coeMHeHHs o0pa-
3YIOTCSI PACTCHHUSAMH B IIpoliecce (POTOCHHTE3a M3 YIJICKHUCIIOro ra3a M BO-
IBl.

)KI/IBOTHI)Ie OpFaHI/ISMLI HC CHOCO6HI)I CI/IHTC?;I/IpOBaTI) yI‘J'[eBOZLI)I u HOHy-
YalOT UX C PACTUTENBHON muieid. DOTOCHHTE3 MOXKHO PACCMATPUBATH Kak
nporecc BoccTanoBneHus: CO, C HCMOIB30BAHHEM COJNHEYHON SHEPTHH.
Ota 3Heprusi 0CBOO0XK/ACTCS B )KUBOTHBIX OPraHU3MaXx B Pe3y/bTaTe MeTa-
605TM3Ma yrIIEBOJIOB, KOTOPBIH 3aKIHYACTCS C XUMUYECKON TOUKU 3PCHHS B
HX OKHCIIEHHH.

$OTOCHHTE3 xCO, +yH 0 + (e — C (Hz0) +x0;
¥TIEEO AL

METABOMH3M C,{Hy0), +xO; —» xCO; + yHyO + smepraun
Y¥TIEEOIEL

BakHeinMu opraHn4ecKMMU NPOU3BOTHBIMH SIBJISIFOTCS allbJIETUI0- U
KETONPOU3BOJIHBIE MHOTOATOMHBIX CIIUPTOB, TaK HA3bIBAE€MbIC YIJIEBOBI
o6mieir popmysbl Cp(HoO)p,. OHU SBISIOTCSA TEMU KUPIHYUKAMHU, U3 KOTO-
PBIX TOCTPOEH BECh PACTHTENBHBI MHpP, U HE3aMEHHMBIMH 3JIEMEHTaMU
MHOTUX OMOCHCTEM >XMBOTHBIX M YEJIOBEKa, B YAaCTHOCTH, HYKJICHHOBBIX
kucioT. OHU Ke SBISIOTCS OCHOBHBIM MCTOYHHKOM (PH3MUECKOW U TyXOB-
HOU HEepruy KUBOTO opraHm3Ma. Ha3BaHue yriieBOABI IPOUCXOTUT OT TOTO,
YTO BCE aJIbJIETH/I0- M KETOCIIUPTHI, HAUMHAS OT IPOCTEHIIINX, TAKUX KaK IIIU-
konesbid anpaerug HOC—CH,—OH u aguoxcunaneron HO—CH,—CO—CH,0H,
W JI0 CaMBIX CJIOXKHBIX mojiucaxapunoB umeror cocraB Cp(H,O), wnmm
Cn(H20)m_1, KOTOpBII1 ITOKA3bIBAET, YTO B CTPYKTYPE UX MOJIEKYJ HET HUKA-
KUX JAPYTHX COYETaHWI aTOMOB, KpoMe yriepojaa u Boibl. M3-3a ciagkoro
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BKyca MHOTHX YTJIEBOJIOB M HMPUCYTCTBHSI CPEIH HUX TAKHX BEIIECTB, KaK
00brunHbIi caxap Ci,H»,01; oHU monyuwnnu Ha3zBaHue caxapoB. Llemecoo06-
Pa3HO HAYATh PACCMOTPEHHUE CBOMCTB aJbJICTUI0- U KETOCIUPTOB C yIJICBO-
JOB. YTJICBOIBI MOXHO pAa3JeiuTh HAa MPOCTBIE ¢ oOmei ¢Gopmynon
Cn(H;0), 1 crioxnbie ¢ coctaBoM {Cn(H20)m_1}, TI€ X U3MEHSETCS OT IBYX
1o aecatkoB Teicsy. Coeaunenus coctaBa Cn(H,0)yHOCIT HAa3BaHHE MOHO-
caxapuioB M MO YKCITY aTOMOB YIJIEpOJia 7B MOJIEKYJIe TOJIpa3IelisstoTcsa Ha
terpo3sl C,HgO, (Hampumep, sputpossr), meHTo3bl CsHigOs (Hampmmep,
pubo3s1), rekco3sl CgH1,06 (Hanmpumep, TII0KO3B U GpyKTO36I). CoenuHe-
must coctaBa {Cp(HyO)m 1}« € x = 2 HOCAT Ha3BaHWE TUCAXapHIoB, X = 3 —
Tprcaxapunos, x = 4—10 — onurocaxapoB. Ecim x BeIHKO, TO COeANHEHUS
SIBIISIFOTCS TIOJHcaxapunamMu. K Ux 4uciry OTHOCATCS SHEpreTHIecKue yrie-
BOABI (Kpaxmall, TIHKOTE€H) W CTPYKTYPHBIC YTIIEBOAH (IICIUIIONI03a), CO3-
JAIONINE YCTOWIUBYIO CTPYKTYPY PACTCHUH.

BONBIIMHCTBO YIJIEBOAOB, HCIOIb3YEMBIX B MHIIY, MOJA ICHCTBHEM
(epMEHTOB MHUIIEBAPUTEIBHOTO TPaKTa THIPOJMU3YIOTCS 10 TJIFOKO3BI U
(GpPYKTO3bI, KOTOPBIC MOCTYMAIOT B KJICTKU. [10 CITOCOOHOCTH K THIPOIHA3Y
YTIEBOBI JCNATCSA HAa MPOCThIE — MOHOCAXapUIbl U CIOXKHBIE — OJIUrocaxa-
PHUIBI U moTMcaxapubl. MoHOCaXapu bl He TUAPOIU3YIOTCS ¢ 00pa30BaHU-
eM 0Oojee MpOCTHIX YriieBoaoB. CIOXHBIC YIIIEBOABI THAPOIU3YIOTCS IO
MOHOcaxapuaoB. B Monekynax onurocaxapujoB coaepxurcs oT 2 go 10
MOHOCaXapUIHBIX OCTaTKOB, B rmonucaxapuaax — ot 10 mo 3000-5000.

7.2. Monocaxapuasl. [Ipoexkunonnsie popmyasl @umiepa.
D u L-paasl.
Tayromepus. Iluponoznas M ¢pypano3Has GpopMbl

MoHocaxapubl — 3TO IPOCTEHIINe caXxapuCThle BEIIECTBa, CIaJKue Ha
BKYC, PaCTBOPUMBIE B BOJI€, ONITUYECKH aKTHBHBIE, KOTOPBIE T0/IBEPralOTCs
OpO’KeHHUIO M He MOJBEpralTcs ruaponusy. B 3aBucuMocty oT 4yucia ato-
MOB KHCJIOpPOJa, B OOJIBIIMHCTBE CIIy4aeB, PABHOTO YHCIY YIJICPOIHBIX
aTOMOB, MOHOCaXapHbl ACIATCSA Ha TETPO3bI, IEHTO3bI, TEKCO3bI, TeNTO3HI,
OKTO3BI H T. 1. II0 XUMHUYECKOMY CTPOCHHIO MOHOCAXapHIbl OTHOCATCS K
MHOTOATOMHBIM OKCHANBACTUIaM WM OKCUKeTOHaM. [1oaToMy pasnuyarot
aNbJ03bl H KETO3BL.

B npupone Hamboiee pacrnpocTpaHeHbl MOHOCAaXapuabl, B MOJIEKYJax
KOTOPBIX COJCPXKHUTCS TATh YIJIEPOAHBIX aTOMOB (IIEHTO3bI) WM LIECTh
(rexco3sl). MoHOCaxapuapl — reTepoyHKINOHAIBHBIE COSAWHEHHS, B CO-
CTaB MX MOJIEKYJl BXOAUT OJHAa KapOOHWIbHAs Tpymmna (ajbJerujaHas Uiu
KETOHHAs1) U HECKOJIbKO THIPOKCHIIbHBIX. Harmpumep:
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H\ {/D

C CHzOH
H\ -"?D | |

C H—C—0OH cC=0o

| | |
H—C—OH HO—C—H HO—C—H

| | |
H—C—OH H—C—0OH H—C—OH

| | |
H—C—OH H—C—0OH H—C—OH

| | |

CHzOH CHzOH CH3OH
Puiioza I'nwko3a PpyxTOIA
[MEHTO=a) [TEECOIEL)

Takum 00pa3oM, MOHOCAXapuabl — 3TO HOJUTUAPOKCHAIBICTUIBI (PH-
003a, TIIFOK03a) WITH MTOTUTHAPOKCHKETOHHI ((QpyKTO3a).

Ipocras dpopmyma CgHy,06 m300paskaeT TOIBKO OTHY M3 HECKOIBKUX
M30MEpHBIX (opM MOJIEeKyJbI TIIOKO3bl. B Moliekye Iinoko3sl uMmeercs 4
acMMMETpPUYECKUX artoma yriepoma C*, ciemoBarenbHO, 3TOW (hopmyre
oteeuaer 2* = 16 CTepeon30MepoB. AOCONIOTHAS TMPOCTPAHCTBEHHAS KOH-
(duryparysi TIr0K03bI, HAXOIAIICHCS B IPOCTOH ajbaeruaHon Gopme, ObLia
ycraHoBieHa J. dumepoM emre B npouuioM Beke. OH MpeUIoXKMI i 3a-
IIICH ONTHYECKHX H30MEPOB OUYEHb YIOOHBIC MPOECKIHMOHHBIE (HOPMYJIBI.
Hwxe npuBenena npoexiponHas Gpopmyna D-riaroko3sl.

3epranpHple PHAHTEOMEPE
TJIXOKO3BL

3epranLEble SHAHTHOMEPED

' hpyKTO3EI
SN BN
% § ¢ CH0H | CH,0H
H—-OH | HO]-:—H 0 =0
HO—-H i H—-OH HO—H | H—[-OH
H——OH | HO—-H H—-0H | HO—-H
H——OH | HO—1H H-OH | HO—TH
CH.0H | CHoOH  CHuO0H | CHo0H
D{+)-raroxosa : L(-)}-rmoxoaa D(-)}-dpyrrosa i L{+)-$pyxrosa
3epEaTo sepraio

Mownocaxapunsl Cy(H,0)p, comepkamue MECTHUICHHBIH IHKI, Ha3HI-
BalOT MHUpAHO3aMU, MATHWICHHBIH — (ypaHo3aMu. B 3aBucmMoctu ot pac-
TIOJIOKEHHUS TTOJTyaIleTATbHOTO THAPOKCHUIIA PA3INYAIOT O- U B-POPMBI.

M3oMepust MOHOCAXapUI0B ONPEIEIISIETCS MOJOKEHHEM KapOOHMILHOMN
TPYIIBI, HATHYAEM aCUMMETPUIECKUX aTOMOB YIJIepOJia M CYIIeCTBOBAHHU-
€M IHMKJIONeTHONH TayToMepuu. [10 COBpPEMEHHBIM BO33PEHHSIM MOHOCaXa-
PUABI B KPHCTAILTMYECKOM COCTOSIHUH TPEACTABISIOT cO00I BHYTpCHHHE

118



LHUKINYECKHe MOTyalleTald MHOTOaTOMHBIX ajbAETHI0-UIM KETOHOCIIHUP-
TOB. B pacTBOpax mukimyeckue GOpMbI HaXOJSATCS B TUHAMHUYECKOM paB-
HOBECHHU CO CBOMMH HELMKJIMYECKHUMH (OKCHKAapOOHWIBHBIMH) (hopmamu. Y
MOHOCAaXapua0B, MMEIOIUX LUKIMYECKOe CTPOEHHE, MOSBISIeTCS HOBas
THAPOKCWIbHASA TPYMIa U3 KapOOHMIBHOTO KHCIOPO/Ia, KOTOPask Ha3bIBacT-
Csl MOJNyaleTadbHBIM, WM TIHKO3UAHBIM THAPOKCWIOM. OT OCTaIbHBIX
THAPOKCIWIBHBIX TPYII OHA OTJIMYACTCS] OOJIBIIEH peakIMOHHOMN CIIOCOOHO-
CTBIO.

OpnHako He BCe CBOMCTBA MOHOCAXapHUIOB COIJIACYIOTCS ¢ TAaKUM CTpOe-
HueM. Tak, MOHOCaxapuabl HE Y4aCTBYIOT B HEKOTOPBIX PEaKIUsIX, TUIIUY-
HBIX U1l KapOOHWNIBHOHM rpynnbl. OfHa W3 THAPOKCUTPYIIT OTJIMYAETCS
TIOBBIIEHHON DPEaKIMOHHON CHOCOOHOCTHIO M €€ 3aMelleHHe Ha TpYIILy
—OR mpuBOIUT K MCYE3HOBEHUIO CBOWCTB aibjeruna (WM KETOHa). DTO
MIPUBOJMT K BBIBOAY, YTO MOHOCaXapuaaM, KpOMe HPHUBEICHHBIX (HOpMyII,
CBOHCTBEHHA TAaK)XX€ MHAasi CTPYKTYpa, BO3HUKAIOIIAs B pe3ylbTaTe BHYTPH-
MOJIEKYJIIPHON Peakuu MeKay KapOOHWIBHOHN TPYIIION ¢ OJHAM U3 CITHP-
TOBBIX THIPOKCHIIOB.

Peakius nprcoeinHeHN CIUPTA K albJETUAY BHYTPU OJHON MOJICKYJIBI
COIPOBOXKIAETCS ee IMKIM3alKeH, T. €. 00pa30BaHUEM LHMKIMYECKOrO MO-
nmyanetans. M3BecTHO, yTo Haubosiee yCTOMYMBBIMHU SIBIAIOTCA MATH- U
HIeCTUYJICHHBIe IUKIBL. [lo3TOMy, Kak MpaBWIIO, TIPOUCXOAUT B3aUMOAEH-
CTBHE KapOOHWIBHOW TPYHIIBI ¢ THAPOKCHIIOM HPH 4-M WIH 5-M YIIepoa-
HOM aroMe (HyMepawysi HaYMHACTCSl ¢ KapOOHMIBHOTO yriiepoaa Win Oiu-
XKalIIero K HeMy KoHIa Ienu). TakuM oOpa3oM, B pe3ysbTaTe B3aUMOJCH-
CTBHS KapOOHMIIBHOHM TPYINBI ¢ OAHOW M3 THAPOKCHIIBHBIX MOHOCAXapPHIbI
MOTYT CyLIECTBOBaTh B JIBYX (hopMax: JHHEHHOU (OKCO-popMe) U IUKIHYe-
CKOH (TOTyaneTanbHOM).

KOJDLYATO-IIEITHAA TAYTOCMEPHA I'IIOKO35I

I[ukanyeckue - Muxkanueckne

TAYTOMEDHI-OYpaHO3EL Eene TayToOMeED """ TayTOMepEI-MHPAHOZE!
*cH,0H
s 0.
H 4 OH 1
O\\i/ OH oH
C
RN 2 " OH
0-TAIOKO(GYPaHo3a e H—E'—'OH - O-FIIOKCIHPaHOSa
HO——H
4 6
6 |
H;0H e Ié . 8114{1 CH,0H
HO——H_ o o 5 OH
S 0H 1 CHo0H 4 0OH 1
TI0K03a OH
OH OH

B-rmwxodypanosa

B-raroxomupanoaa
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B pactBopax MoHOCaxapuaoB 3TH (OPMBI HAXOIATCS B PABHOBECHH
Japyr ¢ apyroM. Hampumep, B BOAHOM pacTBOpE IIIOKO3BI CYIIECTBYIOT

CIIEYIOIIUE CTPYKTYPBL:
SCHLOH I
2 2

H—Cc—0OH

5 | -
H oH H—C—0O H OoH

|
ol— 2ruoKo3a lSl::Hzl:lH _ﬁ—EﬂIDKDEIEI

MONYANeTANPHEHE (TIHKOSHAHEE)] THIPOECHT

Hukmuyeckue o- U B-HOPMBI TIIFOKO3BI TPEACTABIAIOT CO00M MPOCTpaH-
CTBEHHBIC HU30MEPHI, OTINYAIOIINECS MOJOXKECHUEM MOIYalleTATbHOTO THJI-
POKCHIIa OTHOCUTEIBHO MJIOCKOCTU KOJbIIA. B (-TIF0K03€ 3TOT MAPOKCHI
HAXOJMTCSl B IHUC-MOJOXKEHHH K ruapokcuminy npu Cp, B f-mioko3e — B
TpaHc-nonoxeHnd. C y4eToM HPOCTPAHCTBEHHOTO CTPOCHUS HISCTHYJICH-
HOTO HUKJIA POPMYJIIBI STHX U30MEPOB UMEIOT BH/I:

u ,DH H IDH
CH H CH H
2 Yo 2 Yo
HO H HO ou
HD HO
H OH H OoH
H OH H H

ol— 2f110Ko03a F—&nukKos3a

AHajorudHbIe MPpOUECChI MPOUCXOAAT U B PACTBOPC pI/I603BIZ

H o
N, A
ic”
2|
H-C—0OH
51
H-C—oH
n
H-C—oOH
oH OH N OH OH
. -pEfioza CHzOH B-pufioza

B KPUCTAIUIMICCKOM COCTOAHHMU MOHOCaXapuIabl MUMCIOT HUKIINYCCKOC
CTpocHHE.
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7.3.XuMH4YecKHe CBOMCTBA IVIIOKO3bI

HawuGonbliee 3HaueHNe B )KU3HEHHO Ba)KHBIX CTPYKTYpax U Ipoleccax
UTPAIOT AIBIONEHTO3bl U OCOOEHHO allbJIOTEKCO3bl, HAallpUMep, IIIIOKO03a.
OHa BXOAWT B COCTaB CBEKIIOBUYHOTO (TPOCTHHKOBOTO) caxapa, Kpaxmara,
TJIMKOT€Ha U HEeIroNo3bl. OCHOBHBIE XUMHUYECKHE PEAKIMH, JOKa3bIBAO-
€ CTPOEHHE TTIOKO3BI, IIPUBEICHBI HAa CXEME.

Huknmyeckast GopMa CTPOSHHS JIETKO OOBSICHSAET P 0COOEHHOCTEH
MOHOCAXapHu/I0B, @ IMEHHO: HECIIOCOOHOCTh 00Pa30BBIBATH TUCYIB(QUTHBIE
COCAMHEHUS C AMCYIb(OUTOM HATpUs W JaBaTh XapaKTEPHYIO OKpacKy C
(YyKCUHCEpHHUCTON KHUCIOTOH, 00pa3oBaHHE METHITIIMKO3HJOB U SIBJICHUE
MYTapOTaluH.

XUMHYECKHe CBOICTBA MOHOCaXapuJOB OOYCIIOBIMBAIOTCS HaJIWYHEM
KapOOHMJIBHOW Tpynmbl (OKHCICHHE, BOCCTAHOBJICHHE, NMPHCOCAWHCHHUE U
3aMEIeHNE), CIHUPTOBBIX Ipynn (oOpa3oBaHME caxapaToB, INPOCTHIX H
CIIOKHBIX 3()MPOB, AETHApPATAIHs) U ITUKO3UAHOTO THAPOKCHIIA B MOJTyale-
TanbpHOM (hopMme (0Opa3oBaHUE CIIOKHBIX CaXapOB U TIMKO3HUIOB).

Peaxnust BocctanoBieHus: roko3el ¢ HI ykaspiBaeT Ha Hammuue 6C-
aromoB, peakiuu okucierus [Ag(NH3),]JOH u mpucoenunenus HCN Ha
NPUCYTCTBUE AaJIBJETUAHOW TPYMIbl, PEAKUHMH C JAUMETHICYIb(ATOM
(CH3),SO,4 u ykcycHbiM anruapuaoM Ha Hammune SOH-rpymm. U3 stux
PEaKIuil ClemyeT, 4To TII0KO3a — MATHATOMHBIM albJETHAOCIIHPT C HOP-
MaJIbHBIM CTPOCHHEM YTJICPOTHO LeTH.

1. Boccranosnenue:

0 H O H
N N s
e CH,0H C

H——0H —0 HO—TH

HO——H HO—TH HO——H
H——OH H——O0H H——OH
H——OH H——OH H——OH

CH20H CH,0H CH,0H
D-raokosa D-dpyxroza D-maEnO032
&\ )[\H] Y
CH,0H CH,0H
H——OH HO—H
HO——H HO—H
I OH H——0H
H—T—0H H—rOH
CH0H CH,0H
D-raronuT D-magrnT
(cop6ar)
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2. AnkunupoBaHue (METHIIMPOBaHKE):

CH,0H CH,0CH_
0. (o}
KOH
OH 1 + 4CHgl —» OCH; 1
OH OCH3 H3CO OCH3
OH OCH,
MeTHArIIOKO3H ) MeTHATETpa-0O-MeTRA-
(MeTRI-0-TTIOKOIEPAHOIA) O-TIIFOKONHPAHO3AA,

3. AumnmpoBaHnue:

CH,0H
0.
CH )}
OH OH
Qodz’ OH S
&3 III0K03a 4s)
CH;0H p CH;0COCH,
o o
OH L OCOCH, OCOCHg i>V“wOCOCH3
OH CHz0CO
OH OCOCH3
AleTHIIVIIOKO3H aleTHTeTPARIETHATTIOKO3HL

4. DnuMupHU3aIys B MIEJI0YHOH cpere:

0] H
N\ s
+1C
0
H—C—0H HO_ H
| Sa N/
R e _CH30H
D-rimroroaa +1" """ & +9I
0. H g C—OH ‘=0
Ny & | l
% | R R
o eHIHOM D-dpyxTosa
H—C—OH Aromur C-1 m C-2 npoasasior
OKHCJIMTENBHO-BOCCTAHOBATENbEYO
R IBOHCTBEHHOCTL
D-mannO03a

122



Q H 0, H O, H
N N/ N\ /
C \C \(' CH-0H
H——OH H—1—O0OH HO—H =0
HO——H OO o5  + HO—-H + HO——H
H——0H H——OH H——O0H H——O0H
H——0OH H——OH H~1—0H H——O0H
CH,0H CH,OH CH>0H CH,0H
D-rmoxosa D-riroxosa D-maHHO3a D-pyxToza
Coeras cmecu 63,5 % 2,5 % 81 %

vepes b gEei

IIpu meiicTBUM LIENOYM allbO3bl MOTYT IIpEBpallaThCsl B KETO3bl. Tak,
TJIIOKO3a C M3BECTKOBOW BOJIOW 4Yepe3 5 CYTOK AaeT CMECh ITTIOKO3bI (63%),

¢pyxTo3sl (31%)mmanHO3BI(6%):
5. Obpa3oBaHHUE TTTUKO3UIOB:

CH,0H CH;0H CH,OH
HCI + ~y— CHZOH
oH ) =—= Hy0 + OH pror —iee OH v OCH3
OH OH OH OH
OH OH OH
TARNKo3a MeTHNTITIOKO3UI
(MeTHATMIOK OTAPAROIN)

{o-TnioROmApano3a)

6. OKHUCIECHHE TIIIOKO3EI:

o)

X

Ellle—(IiH—(I}H—(IZH—(IIH—%
OH OH OH OH OH H

TI0Ko3a

Q
57 &
0 O\h’! +3/ 0o

/

. . /
(IJHZ—CH—CH—CH—CHMC\ _C—CH—CH—CH—CH—C__
OH OH OH OH OH OH HO - 64 0H OH om OH
TIKOHOBAA KHCTIOTA TJIIOKAPOBAA KKCJI0TA
CH,0H COOH COOH
o o : o
0 H,0
OH DI, & on — OH
oH OCH; OH OCH; OH OH
OH OH OH

MEeTAATAIOKOIAZ, TIIOKYPOHOBAS KECJ0TA
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O0pa3zoBaHue cepeOpsHOTO 3epKaa;

0
o cZ
N
(EH(?H); - 2 [Ag (NH,),] OH - ('CH&T{‘I)I;LI + 2Ag 4 3NH, 4 H,0.
|
CH,0H CH,0H

Peaxuys ri1t0Kko3bl ¢ (DENIMHIOBOM KUAKOCTHIONPOTEKAET BECHbMa CII0XK-
HO, HO CBOJMTCS K OKHCIICHHIO TIIFOKO3bI U 00pa3oBanuio okcuma meau(l).
PeaxtuB @enmara, Tak ke Kak U aMMHa4dHBII pacTBOp OKcuaa cepeldpa,
CITy’KHUT A7s1 OOHApY>KeHHs KapOOHMIBHOHN IPYyMITBI B caxapax:

o COOK o° cooK
| N, 5 CHOL \OH CHOH
(CHOH), . >Cu+ 2H,0 — (CHOH); + Cu,0 + 2 | .
HO CHOH
CH,OH 5 CH,OH |
COONa COONa

KauecTBeHHY10 peakuuio ¢ (heIMHroBOH KUAKOCTHIO MOXKHO MPUMEHSTH
U TIPH KOJIMYECTBEHHBIX OINPEICTICHUSIX COJICPKAaHMS YTIICBOOB.

OxwuciieHre XJIOPHOH W OPOMHOM BOIOW BO3AEHCTBYET NMPEHMYIIECT-
BEHHO Ha aJbJETUIHYIO TpyHIy, koTopas okucisercs 1o COOH. Oxucne-
nre HNO3 (koH11.) BO3AEHCTBYET ellle U Ha NEPBUYHYIO CIUPTOBYIO TPYIITY
CH,0H u ob6pa3yercs caxapHast KUCIOTa:

HNO
HOC—(CHOH),~— CH,0H —— HOOC—(CHOH),—COOH

D-T'aakTo3a MpH OKHCIEHHUHM a30THON KHCIOTOH 00pa3yeT CIM3EeBYIO
KHCJIOTY, IIUPOKO UCIIOIB3YEMYIO B CHHTE3€ ISITHWIEHHOTO apOMaTHIECKO-
r'o TeTeponrKia — MUppoa:

~H 0
~c” 0OH

- H#(E—OH H—?—OH

. HNO, NH,  CH—CH

HO—C—H -—»= HO—C—H — [ [ + 2C0, + 4H,0

‘ t CH CH : :

HO—C—H HO—C—H Ny

H“ﬂl—OH H—$—OH PII

t  CH,OH COOH

D-ranakTosa

D-cnuseBast Kucinora mUppoIt
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7. Bzanmopeticteue ¢ HCN:

%

AC + H—6=N — H—C—o0H 2% H—C—OH

I I |
R [omm [ R R

AJTBA03HL OKCHHHTPHAJILL ITAKOHOBHE KHCJIOTHL

CH,0H CH,0H CH,0H
+2 H,0 l

|=o + H—C=N — Ho—“(lj—bsEN Lt Ho—(I:—COOH
R ﬁ R R

KeTO3RI

=N COOH

8. BzaumoneiicTBre ¢ GeHMWITHIPAZUHOM.

AnpperunoctmpTsl (anba03bI) MPU HATPEBAaHUHM € (DECHWITHIPA3HHOM
o0pazyroT (eHuIAruapa3onsl. Peakus naeT co CABHIOM PaBHOBECHS H30-
MEpHBIX (OpM IIIFOKO3bI B CTOPOHY OTKPBHITOH albJIeTUAHON (HOPMBI, KOTO-
past ¥ pearupyer:

I 0
7 NI
: - CH—N--NH—C H,
Hee =0l - NH - | o
| : HoC-0
HO ~C-H CH |

5

| HO-—C—H

¢denmruapason D-Timoko3s!
[Mpu u36bITKE heHUITHIPa3UHA IPOUCXOIUT ST UAPHUPOBAHHUE COCEAHEH
TPYNIUPOBKU:

CH=N—NH—C,H,
H—C—OH + C,H—NH—NH, wNi+

HO—(!J“-H - ‘ g
| CH=N—NH— CH,
— CH;—NH, + |'"*"O

HO—Cll—H
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3aTreM KeTorpymma pearupyeT co BTOPBIM (EHHITHAPA3HHOM H 00pa3y-
I0TCSI KENIThIE KPUCTATNYECKUE BEIECTBA — 03a30HBI:

CH=N—NH—CH, CH=N—NH—CJH,
=0 FNHNH=CH, ™ (ZN—NH—CH,

|
03a30H FJ;IIOK03I>I
O3a30HBI UMEIOT YETKUE TEMIIEPATYPHI IUIABICHNSA U 3TO MO3BOJISET HC-
MI0JIb30BaTh UX VIS HACHTH(HUKAIINN caXxapoB.
9. HarpeBanue.
IleHTO3HI IPH HarpeBaHWM C MHHEPAIBHBIMH KHCIOTAaMH OTIIETUISIOT

BOJY HOOPa3yIoT (byp(i)ypon
How(i?H—?H OH 1,H0" (IZH CH

HO-(]:-—H HO—C—H

o IR ||
H-+CH c‘_h 3,0 CH C—CH=0
. | f . N /
OH HO 0
H
aJbIONEHTO03a bypdypon

AJTBIOTEKCO3BI TIPH 3TOM 00pa3yIoT JIEBYJIMHOBYIO M MYPaBbUHYIO KH-

CJIOTHI:
HO—CH—- CH—OH H—CH
ﬁ: 0 L HO { (f ?
HO—H.C—CH  CH—CT ~ — = IHOHCC O c\

~ N
H -3 H:() N/ |
OH HO L 0 1

—= CH, + HCOOH

COOLH

4-okcumetmidypdyporn (JeByTHHOBASI KHCIOTA)

Oypdyposr ¢ GIOPOrTIONNHOM H COISHOM KHCIOTOH JaeT BHIIHEBO-
KpacHOe OKpalllMBaHWE. DTa Peakiys SBISETCS KaueCTBEHHOW Ha ajbJo-
MEHTO3bl U Ha oOpasyemble MMH moscaxapuasl — neHto3ansl (CsHgOy),.
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ITenro3ans! Ha 25 % COCTABISIFOT OCHOBY JIMCTBEHHBIX JEPEBLEB, BXOIAT B
cocraB ceHa (15 %), pacTuTenbHBIX Kameell (BUIIHEBBIN Kiel, ryMMuapa-
OuK) u J1p.

10. Peaxkunu OpoxxeHus.

I'nroxo3a Kak BOCCTaHOBHTEIb IIEPEBOJUT YKCYCHBIH anblerH] B 3Ta-
HOJ:
2CH3COH + CgH1,06 + 2H,0 —2C,HsOH + 2HOCH,~CHOH-COOH.

Ecmu x 6poannbHO# xuakocta 1obaBute NaHSOj, To yKkcycHBIH anb-
JETH] BBINAJACT B BHIE THUAPOCYIBGHUTHOTO COEAWHEHUS, Ha KOTOPBIH
(dbepMeHTHI ApoXoKel He ACWCTBYIOT M 3TaHON HE oOpasyercs. COpaxuBa-
HUIo monBepraioTcs D-rimrokosa, D-manno3a, D-pykToza u D-ramakrosa.
Ha npyrue rekco3sl, B ToM uncie L-m3omeps! nepeuncienssix D-rexcos, a
TaKKe Ha MEHTO3bI APOXIKHU HE ACHCTBYIOT. J[pyrue Buapl epMEHTaTHBHO-
To 6pO)K€HI/I$1 HMCIOT CBOHU CHCHI/I(bI/ILIeCKI/IC CXCMBI:

MOJIOYHO-KUCI0€e 6p09fceHue
CgH1,06 —2CH3;—CHOH-COOH,;
MACIAHO-KUCIoe 6p091ceHue
C6H1206 — C3H;—COOH + 2H,+ 2C02,
JUMOHHO-KUCI0€e 6p09fceHue
CH, ;05 + 0, —-—» HOOC—CH;~C(OH)(COOH)—CH;~COOH
auem0H6ymaH0ﬂbnoe 6[700!6’67—1146
2C5H1206 — C4HQOH + CH3*CO*CH3+ 4-H2Jr 5CO2

OOwmmuM Juisi BCeX 3THX BHIOB OpOXKEHHs SIBISIETCS TO, YTO BCE OHH
NPOTEKAIOT KaK (pepMEeHTaTHBHBIE MPOLECCHl C y4acTHEM OMOKAaTalM3aTo-
POB: OKcHreHa3 (OKMUCIHMTENbHBIX (PepMEHTOB), THAporeHa3s (BOCCTAHOBU-
TEeJILHBIX (PEPMEHTOB), AeKkapOokcuiias (hepMeHTOB 1eKapOOKCHIMPOBAHHS)
u T. 1. Crieru(UIHOCTD MPOTEKAHHS PEAKINH PA3I0KEHUSI OTHUX U TEX XKe
TeKCOo3 JI0 TeX WM MHBIX MPOJYKTOB ONpeAesseTcs Nprpooil (epMeHTOB,
KOTOpBIE UMEIOT Pa3IMuHyI0 NPOCTPAHCTBEHHYIO CTPYKTYpY Oenka, pazHble
PEaKIMOHHbIE IIEHTPH! (METAIMYECKNE WIN HEMETaJUINYeCKHe, KOMITIEKC-
HBIE WJIM MPOCTHIE H T. [I.), TPOCTPAHCTBEHHOE YKPAHUPOBAHNE PEaKINOH-
HBIX [IEHTPOB U KaHAJIbI B CTPYKTYpe OeJka Jyisi IBUKEHHS PEeareHToB.

7.4. ®pyKTO3a KaK NpPEACTABUTENb KET03

CrtpoeHne U CBOMCTBA, OTIMYNE OT IIIIOKO3BI. CTPYKTYpHas M30MepHs
(momosxeHust KapOOHMIIFHOM TPYIITIBI).
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=0 : .
-6 R
HO—Z' *H —» HOHC 0. CH,0H
5 2
H— —OH
¢ B\l HO/on
H— —OH ry 3
*CH,0H , OH H
D-dpykTo3a (orxperras fopma) a-D-fipykroza
- . . p
—» HOH,C O OH
s 2
i HO/cH 08
Py 3
OH H
B-D-¢pyxroa
CIHon CH=N—NH—CH,
ﬁ:=0 +3NH,NHCH, —> N =N—NH—CH, + CHNH,
D-dpykTo3a o3azol D-¢pykToast

7.5. Oaurocaxapuabl (ucaxapuabl).
BoccranaBauBaonue 1ucaxapuabl: MajabT03a, JaKT03a, HeJ100103a.
Hx o6pa3oBanme, crpoeHue.
HeBoccranaBiauBalouue qucaxapuabl (caxaposa).
Oopa3zoBanue u crpoenue. I'maposus

Jucaxapuzbl — 3T0 yrieBOJbl, MOJIEKYJIbl KOTOPBIX COCTOST U3 ABYX OC-
TaTKOB MOHOCAXapHu0B, COEAUHEHHBIX APYT C APYIOM 3a CUET B3aUMOJEH-
CTBUSI THAPOKCHIIBHBIX TPy (ABYX MOJyalleTaJbHBIX WM OJHOM moiryarie-
TalbHOM M OlHOM criupToBOH). [IpuMepom Hambosee pacIpOCTpaHEHHBIX B
MIPUPOJIE TUCAXAPUAOB SABISIETCS caxapo3a (CBEKJIOBUYHBIN MM TPOCTHUKO-
BBIH caxap).

Mortekya caxapo3bl COCTOUT M3 OCTATKOB TIIIOKO3BI U ()PYKTO3BI, CO-
€IMHEHHBIX APYT C APYIOM 3a CUET B3aUMOJIEHCTBUS NOMyaleTalbHbIX TH-
POKCHIIOB.
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o H

H HO 3
5 4 6
CHzOH
OH H
CCTATOK CCTATOK
-TTKESSH B-bpyET osn

Caxapo3a, Haxo/sCh B PacTBOpPE, HE BCTYINAET B PEAKIHIO «CEPEOPSIHOTO
3epKajia», Tak Kak He CIIoCOOHa 0Opa3oBBIBaTh OTKpPHITYIO (opmy. [1omoo-
HBIE JMCaxapu/ibl Ha3bIBAIOT HEBOCCTAHABIIMBAIOIIUMH, T. €. HE CIIOCOOHBI-
MU OKHUCJHIATHCS.

CymmecTBYIOT IUCaxapHbl, B MOJIEKYJIax KOTOPBIX UMEETCS CBOOOTHBIN
MOJTyaneTadbHBIH THAPOKCHII, B BOAHBIX PACTBOPAX TAKMX CAXapoOB CYIIECT-
BYIOT PaBHOBECHE MEXIY OTKPBITOH M IMKIMYECKOH (POpMaMU MOJEKYIL.
Takue nucaxapuabl JIETKO OKHCISIOTCA, T. €. SBISIOTCS BOCCTAHABIMBAIO-
IIAMH, HallpUMeEp, MajbTo3a.

SCHROH

CuHTe3 qucaxapuioB

CH,0H CHO0H CH,0H CHOH
O, 0, O, 0.
1
OH + OH CH '-_-ﬁl'- OH OH OH
OH OH OH ®  od 0
OH OH OH OH
FI0K03R TIOKOIA MAILTO3A
{a-raroKonnpanosa) (mmnHdYecKHii rayToMep)
CH,0H CH30H CH,CH CH;0H
O OH Q. 0, 0.
OH + OH OH —— OH OH OH
1 -H.0 1
OH OH OH
OH OH OH OH
TAIOKO3A rlioK03a ueanobuosa
(B-rmoKonuparoza) (UMK AMYECKUHA TAYTOMED)
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CH,0H CH,OH CH,OH CH,0H
OH O, OH OH 0, 0,
—_—
OH r + OH OH TH,0 OH 1 OH OH
OH
OH OH OH OH
ranaxrosa FII0K038 AAKTO34
(B-ranaxromipaHosa) (unxAngeckHii TayToMep)
CH,0H CH,O0H
1 1
HOCH; o HOCH, o
OH 1+ 2 HO A5 -:Hz—ol- OH 12 HOA5
ol OH HO CHz0H OH O CH,0H
OH OH OH OH
T0Ko3a dpykrosa caxapoga
{c-FIOKONHPAHG3a) (B~bpyxTodypanoaa) (THKAMYecK Uil TayToMep)

Jnst aucaxapuioB XapakTepHa peakiyisi THAPOIN3a, B Pe3yIbTaTe KOTo-
poii 00pa3yroTcs 1BE MOJIEKYJIBI MOHOCAXapHuI0B:

C1oH201;1 + HO — 2CgH1,0.

Caxapo3y Ha3bIBAIOT TAKKE MPOCHMHUKOGLIM I C6EK0BUUHBIM Caxa-
pom. Caxapo3a OTIMYAETCA OT JIPYTUX IHUCAXAPHIOB TEM, YTO COJICPIKUT
¢dpykTodypaHO3HOE KOJBIO W TJIMKO3WUIHAS CBS3b COCIHMHSET aHOMEPHBIC
LIEHTPBI 00OUX CaXxapoB B MOJIEKYJIE Caxapo3bl.

CH,OH
O, HOCH,0 — > mokosa
N 0 Rpon —| mwoms
OH OH —  Gpyxroza
caxaposa

ITockonbky B 00pa30BaHUU alleTallsl yYacTBYIOT 00a aHOMEpPHBIX aToMa
yrieposa, caxapo3a He OTHOCHTCSA K BOCCTaHABJIMBAIOUIMM caxapaMm. OHa
HE pearupyeT HU ¢ peakTUBOM ToJuleHca, HM ¢ pacTBOpoM beHeaukra.

[o Tumy nucaxapuioB MOCTPOCHBI MOJIEKYJIBI APYTUX OJIHTOCAXaPHUIIOB
1 TIOJTHCAXapHIOB.

7.6.[loaucaxapuabl
[Nomucaxapuabl — 3TO MPHPOTHBIC BBICOKOMOJICKYJSIPHBIC YTIICBOJEI,
MaKpPOMOJIEKY/IbI KOTOPBIX COCTOSIT W3 OCTAaTKOB MOHOcaxapumoB. OCHOB-

HBIC MPCACTABUTECIIN — KpaxMal W HCJUII0JI03a — IOCTPOCHBI M3 OCTATKOB
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OJTHOr0 MOHOCAaXapuja — IIII0K03bl. Kpaxman u 1esuiono3a uMerT onHa-
KOBYIO MOJIEKYJIsIpHYIO popmyiy: (CgHyoOs),, HO COBEpIIEHHO pa3iUYHBIC
CBOMcTBAa. DTO OOBACHICTCS OCOOCHHOCTAMH HX MPOCTPAHCTBEHHOTO
CTPOCHHSI.

Kpaxmasl cOCTONT M3 OCTaTKOB O-TJIFOKO3BI, a IEJUTI0NI03a — U3 [3-TIIro-
KO3bI, KOTOPBIC ABJSIFOTCS MPOCTPAHCTBCHHBIMU M30MEPaMH U OTIIMYAIOTCS
JIUIIB TIOJIOKEHUEM OJTHOU TUPOKCHILHOMN IPYMIIBI (BBIICICHA [IBETOM):

CH3OH CHzOH
H o H H o_ 'OH
H H
OoH H OH H
HO OH HO H
H OH H OH
of— anwKoaa pB—anwokoza

C yu4eToM NPOCTPAHCTBEHHOI'O CTPOEHHMSI LIECTHYJICHHOTO LUKIa (op-
MYJIBI 3TUX U30MEPOB UMEIOT BUJI:

u ,DH H ,DH
CH H CH H
2 Yp 2 Vo
HO H HO oM
HO HO
H OoH H oH
H OH H H

of— 2K03a E-—enwkKosa
Kpaxman

KanMaHOM Ha3bIBACTCA CMECH BYX IMOJMCAXaprua0B, MOCTPOCHHBIX U3
OCTaTKOB LII/IKJ'IPI‘ISCKOﬁ O-TJIFOKO3BbI.

CHzOH CHzOH CHzOH
H o H H o H H o H

H H H

Tt OH H + OH H T OH H
-HzO |_
H,O OH H.O oH

H oH H oH H oH n

of— 2/0KD33a skheHD o—2M0K03bI

B ero cocTtaB BXOZT:

ammiio3a (BHYTPEHHSIS 4acTh KpaxmaibHoro 3epHa) — 10-20 %;

ammiIonekTHH (00004Ka KpaxManbHoro 3epaa) — 80-90 %.

Hens ammiossr BximodaeT 200—1000 ocTaTkoOB 0-TIIOKO3BI (CpemHssI
MonekymspHas Macca 160 000) 1 umeeT Hepa3BETBIEHHOE CTPOSHHE.
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H
gﬂ H crzon
H H OH "0
HOCH3 o HO H
oH HO " u oH
o H

H
HO H 3BEHLYA of—FADKD36 “3akpyuyuBanT™ HOo CHzOH
MaKpoMoAeKyay B cnupade.
370 yMeHbllaeT BEPOATHOCTL 06pasoeaHud Mex— H
uenduix H-ceazed, Ho yeeauuueaeT BOZMOXKHOCTG HO "

BOZHUKHOBEHUSA TaKux CBHA3eld C MOAEBKYAaMU BOALI.
nDBTDH!._l aMuU4A0za pacTBOpAeTCA B BOAE.

MaxpomoJeKyiIa aMHIIO3BI TIPECTaBIsAeT co00H crmpaib, KaKIblii BHU-
TOK KOTOPOH COCTOHT W3 IIECTH 3BCHBEB O-TIIFOKO3bI. [Ipn B3anMoneiicTBun
aMMJIO3Bl C MOJIOM B BOJAHOM pacTBOPE MOJICKYJBI MOAA BXOIAT BO BHYT-
PCHHUH KaHaJ criupaity, o0pa3ys Tak Ha3bIBAEMOE COCAMHEHNE BKIIIOUCHHS.
DTO COEOMHEHHE MMEET XapaKTEepHbIM CUHMM LBeT. [laHHas peakuus Hc-
MOJIB3YETCS] B aHAIMTUYECKUX LIENSX JJIsl OOHApYKeHHsI KaK Kpaxmana, Tak
u noja (MoAKpaxMaibHas mpooba).

AMMWIONIEKTHH COCTOUT U3 Pa3BETBICHHBIX MaKpPOMOJIEKYI, MOJIEKYJIsp-
Hasi Macca KOTOPBIX JOCTUraeT 1—6 MIH.

B oTduuue oT aMuqo3sl

H
CH20H
- aMuUAONEeKTUH UMEeEeT pa3-
BETBAEHHDE CTPOEHUE.
H
Ho Bt H B Toukax pazeeTBdeHuUs

b H o 3BEHbA COEBAUHADTCA
HO CHz0H
Ckg 33 CUEeT OTWEeNAeHUS
Bag H BoAbl 0T o —0H u
CHzOH-rpynn.
Yo, HO 2 Py
b H
o H H
| CHz0H
CH 2
o H OH o
HOCH3 o HO H
OoH
" OH HO " I L
~«—— OCHOBHad uens — e
e’ WG H

[TomoOHO aMUIIOMEKTHHY MOCTPOEH TIJMKOIeH (KHBOTHBIM Kpaxman).
IMonucaxapun zauxozen cHa0XaeT OPraHU3M >KUBOTHBIX TJIIOKO30H HpHU
MOBBIMIEHHBIX (U3NYECKUX HArpy3Kax, a TakkKe B NMPOMEXYTKAX MEXIY
npuemamu numiy. OH 3amacaeTcsd NPEeUMYIIECTBEHHO B MEYEHU U CKENeT-
HOW MycKynaType. [THKOreH oueHb HallOMUHAET aMHJIONEKTUH, HO B IUIH-
KOT€HE CTENEeHb PAa3BETBICHUS 3HAUMTENBHO BhINIE. [ TTMKOreH MOXHO pac-
CMaTpHBaTh KaK CTPYKTYPHBIH M (pyHKIMOHAJIBHBIM aHAJIOT PacTUTEIHLHOTO
KpaxMmasa y )KMBOTHBIX.
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Hemnromo3a (kneTyaTrka) — HanboJiee pacpoOCTPaHEHHBIA PACTUTEIHHBIHA
nojucaxapua. IToT OuononuMmep obnasaeT OOJNBIIONH MEXaHMYECKOH Mpod-
HOCTBIO M BBITIOJIHSET POJIb OTIOPHOTO Marepuaia pacTeHuH, o0pa3ys CTeH-
Ky pacTUTENBHBIX KJIETOK. Mcronp3yeTcs: B IPOM3BOACTBE BOJIOKOH U OyMa-
TH.

B 6obIIOM KOJMYECTBE LEIUIION03a COIEPKUTCS B IPEBECHHE U XJIOTI-
ke. llenn 1eUTI0JIO3BI MOCTPOEHBI M3 OCTaTKOB [-TJIIOKO3BI M UMEIOT JIH-
HEHHOE CTPOEHHUE.

CH0H CH0OH CH0H
H o_'OH H o 'OH H
H H ~ H
+ e —3 0
OH H OH H “HgO OH
H,O0 H. O H
aoH H OH H OH n
E—anoKosa zbeHo B-a2n0KO3kI

MornexysspHasi Macca 1esntros103sl — ot 400 ToIc. 10 2 MiuH. Llemmonosa
OTHOCHTCS K HauboJjee KCCTKOLCTTHBIM IMOJIMMEpaM.

CHzOH

oH

3pEHLY B —rA0KO3H
. NPpUAAKT LEenHsM

. MOABKYAaM
BERINPAMAEHHYIO
popMy 3a cuet
BHYTPU— U MEN -
MOABKYAAPHBIX
H-cBa3enl.

MoatoMy Ledaq40403a UMeEeT BEOAOKHUCTYID CTPYKTYpPY U HEpPACcTEOpUMA.

CHzOH

B-(1-4)

CH,0H 1 CH.0H |
0.

OH

nennwnrosa, n = 500-12 000
Mylcono.ﬂucaxapw]bl OTHOCATCA K BBICOKOMOJICKYJIAPHBIM T'€TEPOIIO-

Jin-caxapuaam, 06pa3y}01111/1M KOMIIJICKCHBIC COCAWHCHUA C oenkamu. OHu
SIBJISIOTCSI OCHOBHBIMU KOMITOHEHTaMH CIIM3€H (CJ'IIOHI;I, KHUIICYHOI'0.COKa,
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cycraBoB). OCHOBHBIMHU IPEICTABUTEISIMU JTOH TPYIIIBI YTIIEBOIOB SIBIIS-
I0TCA TelapyH, THaTypPOHOBAsl M XOHIPOUTHUHCEPHAs KUCIOTHI.

T'enapun sBRsieTCS NMpEACTaBUTENEM T€TEPONONINCAXaPUIOB. DTO TMOJH-
Mep ¢ MoJekynsapHoit maccoit 20 000, cocTosIui U3 OCTATKOB TIIOKYPOHO-
BO# KHCJIOTHI, 0-D-TriItoK03aMuHa U CEOHOM KUCIIOTHI:

COOH CH,! OSO H COOH CH, OSO H
OH H |
H NHSO,H H QSOH NHSO,H
-, TenapuHy ‘Jn

IemapuH TPEMATCTBYET CBEPTHIBAHUIO KPOBM M TO3TOMY IIMPOKO HC-
MOJIB3YETCS B KAUECTBE aHTUKOATYIISTHTA TIPH MTEPETMBAHUN KPOBH, a TAKXKe
VISt IPOQUITAKTHKA U JICYEHHUsT TPOMGO30B.

Tuanyponosas kucioma — TeTepOINONNCaXapHl, MOJEKYJIa KOTOPOro 006-
pasoBana ocratkamu N-anetnn-B-D-rirokozamuna u f-D-riokypoHoBoii 1
YKCYCHOM KHCJIOT. IJroko3amuH coequHeH ¢ KuciaoToi (3-(1,4)-cBs3bio.
CTpyKTypa rHaiypoOHOBON KUCIOTHI UMEET BUJ

CH, OH COOH CH OH
H
OH H
CD CH, COCHa

MornexymsipHasi Macca THaypoHOBOI KucioTel — oT 270 mo 500 ThIC.
Brnaronaps wmoHM3ammu KapOOKCHJIBHBIX TPYMIl THATypOHOBAasS KHCIOTA
BSaHMOHeﬁCTByCT C MOJICKYJIaMU BOJIbI, pa3JIMYHbBIMU HOHAMH, 06pa3yeT
BBICOKOMOJIEKYIPHBIE KOMIUIEKCHI C O€JKaMHu, PacTBOPHI ee 00iafaroT
OonbLIOH BA3KOCTHIO. ['MaypoHOBasi KUCIOTa OOHapyKeHa B CHHOBHAJb-
HOM >KHJKOCTH, CyXOXHJIMAX, B CTEKJIOBHIHOM Tele IJa3a, MyHO4YHOM Ka-
HaTHKe, 3JI0KaYeCTBEHHBIX OIyXOJIsiX. B opraHn3me uesnoBeka M KUBOTHBIX
THAlypOHOBAs KMCJIOTa UrpaeT OOJIBIIYIO POJIb B IIPOILECCAX MTPOHUIAEMO-
CTH KJIETOYHBIX MEeMOpaH, OIIOAOTBOPEHHMS U B (DOPMHUPOBAHNH 3AIUTHBIX
CBOMCTB OpraHm3Ma OT HH(EKIHUH.
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XouopoumumncepHas Kucioma — BBICOKOMOJICKYISAPHBIA reTeporoca-
xapun (MmonekysapHas Macca 40 000—50 000). IIpu ero rugponuse oopa3sy-
ercst N-aneTriranakTo3aMuH, MIIOKYPOHOBAsi, YKCYCHAs! M CepHast KUCIIOTHI.
B mporecce cuHTe3a XOHIPOUTHHCEPHON KUCIOTH N-aneTuiraiakro3aMuH
MOXET COEAMHSITBCS C TIIOKYpOHOBOHM kucnoroit B-1,3 wmmm  B-1,4-
TJIMKO3U/IHBIMH CBSI3SIMH.

B 3aBHCHUMOCTH OT CTPYKTYpPHI M COCT@BHBIX KOMIIOHEHTOB XOHJIPOH-
THH-CYNb(hATHl MOTYT HaXOAUThCS B Tpex dopmax — A, B u C. CtpyxTyp-
HOE OTJIMYME XOHIAPOUTHHCYNb(paToB A n C ompenenseTcs MOJOXCHUEM
cynmb(paTHEIX OCTaTKOB. B xXoHapouTHHCynmbdaTe A-cynbdarHas Tpymma
COCIUHEHA CIIOKHOA(HUpPHOU cBs3pio ¢ C-4 N-amermnranakro3amMuHa, a B
xoHapoutnHcynbpate C oHa coenuHena ¢ C-6. B Momnexyne XOHAPOUTHH-
cyibdaTa B-TIIOKYpOHOBast KUCJIOTA 3aMEIlleHa €€ H30MEPOM — UIIyPOHOBOU
KHCJIOTOH.

CH,OS0,H COOH GH,OSO,H “] COOH
0, O, 0
[o]
HO /4 oA OH
OH H O
) { oH 1/l
H ITIH H OH
CUOCH, 1n
CH,O0H
0.
OH 1
NHCOCH;

XHTHH
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8. AMMHOKUCJIOTBI U BEJIKHA
8.1. AMHHOKHCJIOTHI M UX CBOIiCTBa

AMWHOKHCIIOTBI — OPTaHWYECKHE COCIUHEHHS, COAEpXKaIlKe Ba THIIA
(YHKIIMOHANBHBIX TPYIII C IIPOTHBOIIOIOXKHBIMU CBOWCTBAMH: aMHHOTPYTI-
my (-NH,) n xap6okcunbryro rpymmy (—COOH). OHEM UrparT HCKITIOYH-
TEJILHO Ba)XKHYIO POJIb B XKM3HU XMBOTHBIX M PACTUTEIBHBIX OPraHU3MOB.
3aMeuaTenbHBIM CBOWCTBOM JKMBOTO SIBIISIETCS CIIOCOOHOCTH COEIWHSTH
AMHMHOKHUCIIOTHI APYT C JPYroM B Pa3iIM4HBIX KOMOWHAIUSIX ¥ MOCJIEJOBa-
TEJILHOCTSAX ¢ 00pa30BaHHEM pa3IMuHbIX NOJIMAMHUIOB: IENTHAOB U OEJIKOB,
MPOSIBISIIONIUX COBEPUICHHO pa3Hble CBOWCTBA. YCIIOBHO CYMTAIOT, 4TO
nentusl cogepxar go 100, a 6enku — cBbime 100 aMHHOKUCIIOTHBIX OCTAT-
KOB.

MonexymspHas Macca entuaoB 10 10 Teic., a y 6enkoB — ot 10 ThIC. 10O
HECKOJIBKUX MHJUTHOHOB.

AMWMHOKHCIIOTBI PACCMATPUBAIOTCS KaK IPOU3BOJHBIE KapOOHOBBIX KH-
CJIOT, B KOTOPBIX IOJIO’KEHNE aMUHOTPYIITBI OTHOCUTEIBHO KapOOKCHIIBHOM
NIPUHSTO yKa3bIBaTh OyKBaMu ., P, Y ¥ T. 1., YTO paBHOCHIBHO Iuppam 2, 3,
4 ¥ T. . COOTBETCTBEHHO.

XoT4 B MpUPOJHBIX 00BEKTaxX U 00HapyxeHo okono 300 pa3HbIX aMu-
HOKMCJIOT, HO B COCTaB OOJBIIMHCTBA IENTHI0B U OeNKOB BXoadT 20 Hau-
0oJiee 4acTO BCTPEYAIOUIMXCS U MOITOMY Ba)XKHBIX aMHUHOKHCIIOT, NPUYEM
BCE OHHU 0-aMHHOKHCJIOTHL. Bo-aMHMHOKHCIIOTaX KapOOKCHIIBHAs U aMHHO-
TPYTIIBI CBSI3aHBI C OJJHUM U TeM ke yriepoaHsiM atoMoM (C,), y KOToporo
KpOMe TOT0, UMeeTcs 3amecTuTels R.

®duznueckre CBOWCTBA. AMHWHOKHCIOTHI — TBEpPIble KPHUCTAINYECKHUE
BEIIIECTBA C BHICOKOH TEMIIEpaTypoil IUIaBICHHS,IPH HAIPEeBaHUM pasjiara-
10TCsI. XOPOIIIO PaCTBOPHMBI B BOZIE, BOJHBIE PACTBOPHI AJICKTPOIIPOBOIHBI.
OTH CcBOICTBA OOBSICHSIIOTCSA TE€M, YTO MOJEKYJbl aMUHOKHCIIOT CYIIECTBY-
10T B BUJIE BHYTPEHHUX COJEH, KOTOpble 0Opa3yroTcsi 3a CHUeT IepeHoca
IIPOTOHA OT KapOOKCHIIa K aMUHOTPYTIIIE.

Monexkyasl 0-aMHHOKHCIIOT COJAEpKaT JIBE€ pasiIMYHbBIe KHCJIOTHO-
OCHOBHBIE TPYMIIEL, T. €. ABIAIOTCA am¢oiauTaMu. BemeacTeue 3Toro B ux
MOJIEKyJIaX MPOUCXOTUT MEPEHOC NMPOTOHA ¢ KapOOKCHIBHON TPYIMIBI Ha
aMHHOTPYIIIY, T. €. IPOTOTPOIIHAS TayTOMEPHSL.

H,N-CRH-COOH « H;N" — CRH-COO .

BunonspHo-noHHas CTPYKTYpa MOJIEKYJI 0-aMHUHOKHUCIIOT MPOSIBIISIETCS B
X (U3MYECKUX CBOWCTBAX: aMHHOKHCIIOTHI — OECIBETHBIE KPHUCTaJIIMYe-
CKHE BEIECTBA C BRICOKMMH TEMIIEpaTypaMH IUIABJICHHS, HEJIETY4H, O0Ib-
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LIMHCTBO UX PAaCTBOPUMBI B BOJIE U NMPAKTHUUECKU COBCEM HEPAaCTBOPHUMEI B
HETIOJISIPHBIX OPTaHUYECKUX PACTBOPHUTEIISX.

Kpucrannuueckas pemieTka aMHHOKHCIOT — HOHHAs, TaK Kak OHaA
CTaOMIM3UPOBaHA 3JIEKTPOCTATHIECKUMH CHJIAMH HPUTSDKEHUS MEXTY
MIPOTHUBOIIONIOXKHO 3apsDKECHHBIME HMOHMU30BAHHBIMH TPYIIAMH COCETHHUX
MOJIEKYII.

[pocredimmii mpencraBuTeNns — aMHHOYKCycHas kuciota H,N-CH,—
COOH - rinuuuH.

y O
HaN-CH>-C,

AMMHOKHCIIOTHI KITaCCH(UIMPYIOT MO ABYM CTPYKTYPHBIM IIPH3HAKAM.
B 3aBHCHMOCTH OT B3aHMHOTO PACIIOJIOKEHUSI aMUHO- ¥ KapOOKCHITbHON
TPyII aMUHOKHCIIOTHI TIOAPA3ASIIAIOT Ha d-, f3-, v-, 8-, - U T. 1.

o ) o
HZN—(le—COOH H,N—CH;—CH;—COOH
CH,
2-aMMHONP OTIAHOE AT KMCTOTA 3-aMMHOOP OMAHOE AT KHCIOTA
(CL-aMMHONP OTIHOHOB A, { P-aMHHOIp 0IMOHOBAA )
aNaHHH )

s i) 5 B o
H,N—CH;—CH;-CH;—CH;—CH;—COOH
f-aMMHOTeKCAHOEAS FHCTOTA
(E-aMMHOKAIP CHOEAY)

YacTo ucnonb3yeTcs Takxke Jpyroi crnocobd MOCTpOeHUs Ha3BaHUH aMu-
HOKHCJIOT, COIJIACHO KOTOPOMY K TPHBHAJIHHOMY HAa3BaHMIO KapOOHOBOM
KHUCJIOTHI J0OaBIIsAeTCS MPUCTaBKa aMUHO- C YKa3aHUEM ITOJIOKEHHUS aMUHO-
rpymnmsl 6ykBoi rpedeckoro andasura. Ipumep:

o P
CHy—CH;—CH—COOH CHy—CH—CH;—COOH
NH, NH,
-AMHHOMACT AHAR B-B,MHHOMELCHSIH&FI
FHCITOTA FHCIOoTa
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st o-amuaOKHCTOT R-CH(NH,)COOH, koTOphle HMIparoT HCKIIOUH-
TEJIBbHO BAXHYIO POJIb B MPOLECCAX KUZHEASITEIbHOCTH JKMBOTHBIX U Pac-
TEHHH, MPUMEHAIOTCS TPUBUAJbHBIE HAa3BaHWs. ECIU B MOJIEKyJe aMUHO-
KHUCJIOTBI COJICPIKUTCS JIBE AMUHOTPYIIIbL, TO B €€ HA3BAHUM HCIIOJB3YETCS
OPHUCTaBKa JUaMUHO-, Tpu rpymmbl NH, — pramuso- u T. 1.

IMonyyeHre aMUHOKHUCIIOT:

1. 3aMeleHre rajoreHa Ha aMHUHOTPYIITY B COOTBETCTBYIOIIHMX Tajo-
FeH3aMEIEHHBIX KHCIOTax:

R—(FH—COOH + 2NH; — R—(IZH—COOH + NHyCl
Cl NH,

2. [IpucoemuaeHne aMMHuaka K o-, B-HETIpeIeNbHBIM KHCIOTaM ¢ 00pa-

30BaHUEM [3-aMHHOKHUCIIOT:
CH,=CH-COOH + NH3; — H,N-CH,-CH,—COOH.

3. BoccTaHOBIEHHE HUTPO3aMEIIEHHBIX KapOOHOBBIX KHCIIOT (TIpHMe-

HSETCS] OOBIYHO IS TTOJTYIEHHUS ApOMAaTHIECKUX aMUHOKHUCIIOT):
O,N-C¢H,~COOH + 3H; — H,N-C¢H,~COOH + 2H,0.

Xumuueckue ceoticmeéa. AMHUHOKHCIIOTHI NPOSIBIISIOT CBOWCTBA OCHOBA-
HUIl 3a c4eT aMHHOTPYIIBI U CBOMCTBA KUCIOT 3a CYeT KapOOKCUIBHOMN
IpyIIbL, T. €. ABJSIOTCS am(oTepHbIMU coeanHeHusIMU. [1o00HO amMuHam,
OHU PEAarupyroT ¢ KUCIOTaMH ¢ 00pa30BaHUEM COJIEH aMMOHMUS:

H,N-CH,~COOH + HCl — [H3N*~CH,-COOH]CI.
Kak xapO0oHOBBIE KHCIIOTHI OHH 00Pa3yIoT:
a) cou
H,N-CH,~COOH + NaOH — H,N-CH,-COO-Na + H,0;
0) crnoxHBIEIDUPBI .
H,N-CH,-COOH + C;H;0H —25 H,N-CH,-COOC,H; + H,0

Kpome Toro, BO3MOXHO B3aMMOJEHWCTBHE aMHWHO- M KapOOKCHIBHOH
TPy KaK BHYTPH OJZHOW MOJICKYINbI (BHYTPUMOJIEKYJISIpHAs PEAKIHs), TaK
U TIPUHAJUIKAIINX PA3HBIM MOJIEKYJaM (MEXMOJICKYIISIpHAST PEaKIys).

MeXMOJIeKyIISIpHOE B3aUMOJICHCTBIE (-aMHHOKHCIIOT TPHUBOJIUT K 00-

pasoBaHWIO TENTHAOB. I[Ipy B3aMMOJEHCTBHH JBYX O-aMHHOKHCIIOT
00pa3yeTcst JUMETTHI.

O O
11 1]
H,N-CH;C-OH + H—l‘IJ—(IIH—COOH W HZN—CHZ—C—II\I—(IIH—COOH
H CH, : H CH,
TTIHLIHH AMAHHH TTIHLIHI AMTAHHH
(AHIEIITHT )

Bo Bcex (xkpoMme TiHMIHHA) MPHUPOAHBIX O-aMHHOKHCIOTaxX o —
YIIEPOTHBI aTOM aCHMMETPUYECKHH, TpHUYeM y OOJBIIWHCTBA 3THX CO-
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eMHEHHH (KpoMe M30JICHIMHA U TPEOHUHA) HMEETCs TOJIbKO OJIMH XUpallb-
HBIA TEHTp. [103TOMYy OHH CYIIECTBYIOT B BUJIC JIBYX ONTUYCCKUX H30MEPOB
(L- "
D-snantuomepon). Iloutn Bce TPUPOAHBIC (-AMUHOKHCIOTHI HMCIOT
L-popmy, a D-aMHHOKHCIIOTBHI, KaK TpPABUIO, HE YCBAMBAKOTCS >KUBBIMHU
opranuzMamu. MHTepecHO, 4To OOJIBIIMHCTBO aMHHOKUCIIOT L-psiga uMeror
CaJKUi BKYC, 0-aMHHOKHUCIOTHI D-psia — roppKue win O€3BKYCHBIC.

OCHOBHBIM HCTOYHHKOM O-aMHUHOKHUCIIOT JUIS JKHBBIX CHCTEM CIIyXKaT
nuiieBbie Oenkd. MHOTHE (-aMHHOKHCIIOTBI CHHTE3UPYIOTCSI B OpraHU3Me
JKHBOTHBIX, HO HEKOTOPbIC HE CHHTE3UPYIOTCS M OJDKHBI MOCTYNATh C TTH-
mIeH.

DTO He3amenumble AMUHOKUCAOMbL. BaIUH, TUCTUINH, U30IEHIUH, JIeii-
LIUH, JIU3WH, METHOHHUH, TPCOHUH, Tpunrodan, Gpenunananut. OcTaabHbIC
AMHHOKHUCIIOTHI MOT'YT CHHTC3UPOBATHCS B OPraHU3ME KUBOTHBIX, UX Ha3bI-
BAIOT 3dMEHUMbIMU. ANAHUH, apTUHMH, acliapardH, acrapariHOBas KUCIIO-
Ta, TJIUIIMH, TJyTaMHH, [IyTAMAHOBAs KHUCJIOTA, MPOJIKMH, CEPUH, IIUCTEHH,
THPO3HUH.

Wutepecusiii pakt nogmerwn FO.A. XKnanos (1968 r.): y GoabIIuHCTBA
HE3aMEHHMBIX KHCIOT CyMMa CTENEHEeW OKHCICHUs YIIEepPOJHBIX aTOMOB
MOJIOXKUTEIbHAS, 8 y OOJBIIMHCTBA 3aMEHUMBIX — OTPHUIIATENbHAS. DTO, 1M0-
BUIUMOMY, YKa3bIBaeT HAa TO, YTO 3aMEHHUMbIC aMUHOKHCIIOTHI 110 CpaBHE-
HHIO C HE3aMEHHUMBIMHU JBOJIIOIIMOHHO 00Jiee MOJIOILI, T. €. YTO OHHU BO3-
HUKIIA YK€ B OKHCJIHUTEIbHOM arMocdepe W MOITOMY COJAEPKAT OOIbIie
aTOMOB JIEKTPOOTpHIATENbHBIX dneMeHTOB (O, N, S).

0-aMUHOKUCJI0THI ¢ HENMOJISAPHBIM (FI/UIpO(l)OGHBIM) 3aMeCTUuTe/1EM:

TH,;;'J;J""(I_‘,H“C()(T

CH 4
° AJlaHUH

FI gl (!': H—-CO0-
CHy— CH-CH;,

¢ BajuH (He3aMeHUMasn)
I'IBN"" (!j H=-C00

CH,~CHE )
CHCHCH)?  pojiumm (He3aMeHMMas )
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+
Hah~— E‘H“ ele
CHy ~CH-CHy - CH; .
% W30JICHITMH (He3aMeHUMas )

H.'pil\’-‘--(‘;’li}:-(;t}@
H,C CH,

A \ 2

\_.-LI?

MPOJIMH

Hy N‘“LH (“f)()f

H,; O/

' (heHunanaHuH (He3aMeHUMAas)

+
HzN—CH—C00™

N

H TpuntodaH (He3aMeHIMA)

+
HyNe-CH-~ 000
CH - CH, SO,

METHOHHH (He3aMeHUMasl )

0-aMMHOKHCJIOTHI ¢ MOJSIPHBIM (THAPO(UIBHBIM) 3aMeCTUTeIeM:
+
HgN—([IH"‘COO"

H TJIMIIUH

Hsﬁuﬁ:H—COO‘
CHx0H CcepHH
+
HyN—CH~C00"

CH;—CH—-0OH
TPEOHUH (HE3aMEHHNMAs)
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+
HyN—CH—C00™
Cry—cZ0
2 .
NH, acrmaparus
+ _
H3N—(|'}H—COO

CHz‘-CHg—CfO

NH,
CIIyTaMHAH
+ -
HgN—CH—CO0O0
CH a7 COOH
acliaparnHoBas KHUCJI0Ta
4
HzN—CH—C00
CH,—CH,—COOH

rIyTaMHUHOBasd KUCJIOTa

1—13§J-(|3H—000“

CHyo—SH
LUCTEHH
+ _
Hgh—CH~C00
CHp—SH THPO3HH

0-aMUHOKHUCJI0THI — OCHOBHBIE:
HyN—CH= COO;
CHDNHs o (resavenmas)
HN—CH—C00"
(CHg)s—NHg

IPTUHUH
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H3MeHeHHe CyMMAapHOTO 3apsiia AMHHOKHCJIOT B 3aBHCHMOCTh
ot pH cpeast

Chaeno xnmm:t;e,qa [ Hedirpaibuan ¢pesa I CHALHO DIeI04HASH Cpema
1. AMHHOKHCIOTEI ¢ HETHCCOUHHPYIDIIHMA PaaHKAIaMH
NHg'-CH-COOH  +—— NHy*-cH-co0 — 2+ NH,-cH-coO
R
CymmapHeii zapag = +1 [ CyMmapHEi 3apaa= 0 | CymMmMapHBIi sapan = -1
2, AMHHOKHC/IOTBI ¢ AHHOHHBLIMH FPYINAMH B DALHKATE
NH;'-CH-COOH  +—F— NH;"-CH-000' — 2+ NH,-CH-cOO
(IﬁHg ICHz ¢H2
COOH coor slaley
Cymmapheii sapan = +1 | CyMmapHIH 3apsn = -1 | CymmMapubifi 3apig = -2
3. AMHHOKHC/IOTB ¢ KATHOHHBIMM PYLIAME B PAJHKaJLe
NHy'-CH-COOH T Ny, cH-coo —20 + NH,-cH-coo
(CHz)s (CHz)s {CHa)e
NHs" NHs" NHz
CymMmapHEii 3apan = +2 I CymmMapHBlii 3apsn = +1 | Cymmapbiii 2apsg = -1

IIpu B3aUMOJEHCTBUM ABYX MOJIEKYJ O-aMHUHOKHCIJIOT IIPOUCXOIUT pe-
aKIUsl MEXAYy aMHUHOTPYIION OJHOM MOJeKyNbl M KapOOKCHIIBHOW IpyTi-
IIBI — IpYroi. DTO IPUBOANT K 00Pa30BAHHUIO AUIETITHIA.

W3 Tpex MoJeKys o-aMHHOKUCIOT (TJIMIMH + aJlaHWH + TIHLIUH) 00pa-
syercst tpunentug: HyN-CH,CO-NH-CH(CH;)-CO-NH-CH,COOH.

.2

AHAJNOTHYHO TPOHUCXOAHUT OOpa30BaHWE TETpa-, MEHTAa- U IOJHICITH-
J0B. MOJIEKYIISIPHBIE MAacChl Pa3jInYHbIX OENKOB (TMOJUICNTHIOB) COCTAB-
ns1t0T 0T 10 ThIC. 10 HECKOJBKUX MHJIIHOHOB. MaKpOMOJEKYJbl OEIKOB
HUMEIOT CTEePEPETYIISIPHOE CTPOSHUE, UCKIIOUUTEIHFHO BaXKHOE IS TPOSIBIIE-
HUSI UMM OIPENEJICHHBIX OMONOTMYecKux CBOMCTB. HecMmoTpss Ha MHOTO-
YUCJIEHHOCTh OEJIKOB, B HX COCTaB BXOOAT OCTaTKM JIMIIb 22 O-
AMUHOKHCIIOT.
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8.2. beaku: GpyHKIMHU, CTPYKTYPHI U KiIaccupuranus

benku (monumenTuapl) — OHONMOIMMEPBI, MOCTPOEHHBIE N3 OCTaTKOB
0-aMUHOKHUCIIOT, COSAMHEHHBIX NMENTUIHBIMU (aMUIHBIMU) cBs3sMH. Dop-
MaJIbHO 00pa3oBaHME OEIKOBOW MaKpPOMOJEKYJBI MOKHO NPEACTABUTh KaKk
PeaKIUIo MOJUKOHEHCAUH 0-aMUHOKHCIIOT!

..TH NH—(le—CO OH+H NH—(liH—CO OH+ H NH—(le—CO OH +...
R R R
l—(n—l)H20

—HN—(le— CO-NH —(le— CO-NH —(le—CO—
R I R I R"
[MenTupHbIe CEAM|

@OyHKINN OETIKOB B MPUPOAE YHUBEPCAIBHBI:

- KaTanutuueckue (GepMeHTsl);

- perynsaTopHbIe (TOPMOHBI);

- CTPYKTYpHBIC (KepaTHH mepcTH, GHOPOUH IMIeTKa, KOJUIareH);

- IBUraTelbHbIC (AKTUH, MHO3HH);

- TPaHCHOPTHBIC (TEMOTTIOONH);

- 3amacHble (Ka3erH, SUIHbIH aTb0yMuH);

- 3alIUTHBIE (MMMYHOTJIO0YIMHEI) | T. [I.

CaolicTBa NMeNTUIOB U OEJIKOB 3aBUCAT HE TOJBKO OT YMCJIA M TUIIA BXO-
JSIIIMX B UX COCTAB aMHHOKHCIIOT, HO TaKXXe OT IOCIIEO0BATEIbHOCTH, B
KOTOpPOW aMUHOKHCJIOTBI COEAMHEHBI MY CO0OiA.

OcoOb1if xapaktep Oenka cBsi3aH HE TOJIBKO C JUIMHON U CII0)KHOCTBIO
BXO/ISIIIIMX B €r0 COCTAaB NENTHAHBIX LETel, HO TaKKe M C TEM CIIOcOOOM,
KOTOPBIM JKHBBIE OPraHW3Mbl CHHTE3HUPYIOT €ro B CHEHU(PHYECKHX KOH-
(dbopManusX U ¢ pa3IMYHON CTEIEHBIO THPATALIUH.

Pa3zHooOpa3Hble (QyHKINM OEIKOB ONPENEISIOTCS 0-AMHHOKHCIOTHBIM
COCTaBOM, a TaK)Ke CTPOESHHEM MX BEICOKOOPTaHM30BaHHBIX MaKpOMOJIEKYII.

BrIemsroT 9eThipe ypoBHS CTPYKTYPHOI OpraHu3anii OSIKOB.

[lepBuuHas cTpyKkTypa — ONpeaeIeHHas I0CIeJ0BaTENbHOCTh 0-AMHHO-
KHCJIOTHBIX OCTAaTKOB B TIOJIMIIETITH/IHOM LIETIH.
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ANAHIH Tedtisx

Meprrrman
CTPYRTYPA
FeHHT- ,C\H
oH & AMAHHH HSC CHS

Hy 5 SH
TnuusH  CepHH EamuH ACTAPATHH  ANAHHH

Bropuunas ctpykrypa — KOH(pOpManus MOJUIEITHAHON LEIH, 3aKper-
JICHHAs MHOKECTBOM BOJIOPOIHBIX CBsizelt Mexay rpynmamu N—Hu C=0.
OpHa U3 MOJeNeil BTOPUIHOU CTPYKTYPBI — 0.-CITHPAITh.

Tperndnas cTpykTypa — popma 3aKpydeHHOH CIIHPad B IPOCTPAHCTBE,
00pa3oBaHHast IIaBHBIM 00Pa30M 3a CUET AUCYIb(PUIHBIX MOCTUKOB —S—S—,
BOJIOPOJIHBIX CBSI3CH, THAPO(GOOHBIX M MOHHBIX B3aHMOICHCTBHIA.

YeTBepTHYHAs CTPYKTYpa — arperatbl HECKOJIBKUX OEJIKOBBIX MAaKPOMO-
neKyn (OeTKOBBIE KOMIUIEKCHI), 00pa30BaHHBIE 3a CYET B3aWMOJCHCTBUS
Pa3HbIX MOJHUIENTUAHBIX LETeH.
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Benkwu, naromiyie mpu ruapoJIM3e HUCKIIOUUTEIBHO aMHHOKHCIIOTHI, Ha-
3bIBAIOTCS MPOCTBHIMHU (IIpOTEMHAMHK). B 3aBUCHMOCTH OT MX CBOWCTB U
Ouosnorndyeckux (yHKUUH O€NKM IMOJpa3AeNsIOTCs Ha MHOMXECTBO IOJ-
TpyII.

1. AnbOyMHHBI PacTBOPHMBI B BOJE, CBEPTHIBAIOTCS IIPHU HArpeBaHWH,
HEWTpaNbHBI, CPaBHUTEIBHO TPYAHO OCAKIAIOTCA PACTBOPAMH COJICH.
[MpumepaMu UX MOTYT CIyXXHTh adbOyMuH Oesika KypHHOTO silia, aap0y-
MUH KPOBSIHOH CBIBOPOTKH, MOJIOYHBIN aIbOyMUH.

2. I'oOyaMHBI HEPACTBOPHMEI B BOJIE, HO PacTBOPSIIOTCS B OYEHB Clla-
ObIX pacTBOpax coiell. boiee KOHIEHTPUPOBAHHBIMHM PAacCTBOPAMH COJeEil
OHM BHOBB Ocaxxaarorcs. OcaxIeHHe MPOUCXOAUT IIPHU MEHbIIEH KOHIICH-
Tpainuu, 4eM Ta, KOTopas HeoOXOIuMa JJIs OCaXACHHUS albOyMUHOB. DTH
OeNKH SIBISIOTCS OYeHb CJIAOBIMU KHcioTamH. [Ipumepamu Ti100yIHHOB
MOTYT CIIyXHTbh (PHOPUHOIEH, TJII00YJIMH KPOBSHOM CBHIBOPOTKH, INIOOYIHH
MBIIIIEYHON TKaHH, TI00ynMHH Oenka KypuHOro siima. Takum oGpaszom, B
OenKe KypHUHOTO SIHIIa, B KPOBH, B MBIIIEYHON TKaHW HAXOISTCS U TII00YIIH-
HBI, U anbOyMUHBL M3 rmoOyIMHOB COCTOSAT M MHOTHE PAaCTHTENbHbBIE Oel-
KH.

3. I'mcToHbl — OeNKM OCHOBHOTO Xapakrepa. OHHM cojepkarcs B Hy-
KJICOTIPOTENAAX JEHKOLUTOB U KPACHBIX KPOBSHBIX IIApUKAX.

4. IIpoTaMMHBI He coJiepXKaT cephl, 00JIafal0T CPaBHUTEIHHO CHUIIbHBI-
MU OCHOBHBIMH CBOHCTBAaMH, JAlOT KpUCTauIMdeckue coku. OHHU comep-
xKartcs (B COCTaBe HYKJICOMPOTEHIOB) B CIIEPMATO30MIaX PhIO M CUUTAIOTCS
MIPOCTEHUIIMMU U3 OEIKOBBIX BEIECTB.

5. IpoaaMHHBI colepxaTcs B 3epHAaX Pas3IMYHBIX XJEOHBIX 3JIaKOB.
3ameyaTenbHON MX OCOOEHHOCTBIO SBISIETCS PAacTBOPUMOCTH B 80%-HOM
cnupre. [IpencraBurenem 3THX OEIKOB MOXET CIYXHTh INIMAJNH, COCTAB-
JISIFOIIMI TJIaBHYIO YacTh KICHKOBUHEI.

6. Cky1eponpoTenHbI — 3TO HEPACTBOPUMBIE OEJIKH, N3 KOTOPBIX COCTO-
ST HapY>KHBIE TIOKPOBHI TEJI )KUBOTHBIX, OHU COJIEPXKATCS TAK)KE B CKEJIETE U
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B COCIMHUTENBHON TKaHN. K HIM OTHOCSTCS] KEpaTHH, KOJJIATCHBI, 7aCTHH,
¢ubpouH.

KepatuHn siBisieTcsl TJIaBHOM COCTaBHOW 4acThiO BOJIOC, POTOB, KOIIBIT,
HOTI'TEil, epbeB, BEpXHETo clios KokH. CKopiyna KypHHOTO Silla COCTOUT
U3 U3BECTU W KepaTWHa. EciM pacTBOPHUTH M3BECTh CKOPIYNHI Sila B KH-
clIoTe, TO OCTaeTCsl MATKas IUIeHKa, cocTosmas u3 kepatuHa. Kepatun 6o-
raT Ceponu.

Komnarens! cogepsxaTcs B Xpsiliax, T. €. U3 HUX COCTOUT COCIHHUTEIIb-
Hast TKaHb. KOCTH NMO3BOHOYHBIX XKMBOTHBIX COCTOST M3 HEOPTaHHYECKHX
BemiecT (pocdara n kapOoHATA KANBLINSA), )KUPA U KOJUIaTCHOB.

ONacTHH BXOJIUT B COCTaB CYXOXKWINH M IPYTHX JIACTHIHBIX COCIUHH-
TEIbHBIX TKaHEH.

HuTtu chiporo mienka cocTosT u3 OENKOBOro BeliecTBa — GubpouHa, mo-
KPBITOTO CEPULIMHOM — OEITKOBBIM BEIIECTBOM, UTPAIOIINM POJIb HICIKOBOTO
kines. [Ipy kunsiueHun ¢ BOJOW LIENTK OCBOOOXKIAETCS OT CepHIMHA, KOTO-
PBIii IIPY 3TOM IIEPEXOAUT B PACTBOP.

C10:kHbIE0EIKH, WIH TIPOTEUIDb, SIBISIIOTCS COSAMHEHUSIMH OEJKOB C
HeOeJIKOBOH 4acThi0. B 3aBUCHUMOCTH OT MPUPOJIBI HEOEIKOBON YacTH pas-
JIMYAI0T HECKOJIBKO TOATPYIII MPOTEHIOB.

1. ®ocdoponporenasl. B ux coctaB Bxomut pocopHas kuciora. OHA
B IIPOTHBOIIOJIOKHOCTh IIPOTAMHHAM, 00JIaJafONIM OCHOBHBIMU CBOWCTBa-
MU, UIMEIOT KHCJIOTHBIH XapaKTep.

I'maBHBIM mpencTaBuTeneM (HochoponpOTESHIOB ABIAETCS Ka3eHH MOJIO-
ka. OH 00ya1aeT HACTOJBKO SIBHO BBIPAXEHHBIM KHCIOTHBIM XapaKTepoM,
YTO paszyaraer yrieKUcIble COKU C BbIICIICHHEM JIByOKUCH yriepona. Kaze-
HWH pacTBOpPSIETCS B CJIAOBIX pacTBOpax MIesodei, o0pa3ys ¢ HUMH COJH.
Tak, B MOJIOKE Ka3eHH COJIEPIKUTCS B BUJIE KaJIBI[EBOM COJIH.

2. Hykusieonporenabl cojepxarcsi B KIETOYHBIX siipax. [Ipu ocTopoxk-
HOM I'uApoJIn3€ OHU PACHICIIIAIOTCA Ha OenKu U HYKJIICMHOBBIC KHUCJIOTHI.

3. XpomonpoTenabl —coueTaHne OSNIKOB C OKPaIIeHHBIMU BELIECTBAMHU.
W3 xpomorpoTen1oB Hanbosee U3yueH reMoTiIo0nH — Kpacsiiee BEeIecTBO
KPacHBIX KPOBSIHBIX IIAPUKOB. 3HAYEHUE FeMOTJIOONHA B JKM3HU YEJIOBEKA U
KHMBOTHBIX OYeHb BelnnKo. OH WIpaeT posib MEPeHOCUYHKA KHCIOpoJa OT
JIETKUX K TKaHsAM. Kpome Toro, reMor;iioOuH BMecTe ¢ Imiia3Moil KpoBU OCy-
LIECTBIISIET perysiunio pH KpoBHU 1 IIEPEHOC YTIEKHUCIIOTH B OpPraHU3Me.

4, rJ'll/lKOl'lpOTel/lZ[])I BCTPEYAIOTCA B CJIIM3UCTBIX BBIACICHUAX KHUBOT-
HbIX OPTraHM3MOB H O6yCJ’[OBJ’IHBaIOT CBOMCTBO ATHUX BI)I}]CIICHI/II\;I BBITAT U-
BaThCS B HATH JIaXKe IIPH CPABHUTEIHHO OONBIIOM pa30aBiIeHNH. DTH OETIKU
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o0pa3yroTcsi B NMOAYETIOCTHON JKeJiese, NEYeHH, jKeye3ax JKelylka M Ku-
LIEYHUKA.

HccnenoBanHble MpeCTaBUTENN TITHKONPOTEH/IOB SIBISIFOTCS COYETAHH-
eM OEJIKOB C OJIMIO- U MOJIcaxapuaamMH.

5. JIlumonpoTenAbl — COETMHEHHS OCIIKOB C BEIIECTBAMH, POJCTBEHHBI-
MU kupaM (dpocdartunamu, CHUHrOMHUETHHAMH, a TAKXKe MOJIMECHOBBIMH
MIUTMEHTaMH THNa kKapoTuHa). K OenkaM 3Toro THia OTHOCHTCS, HarpuMmep,
3PHUTEIIBHBIA IypITyp CETYATKH I1asa. [Ipu ruaponuse ITMHONPOTEUIB! pac-
najgalTcs Ha OEJIOK M pacTBOPUMBIC B d(Upe *KUPHI, JEMUTHH H IpYyrue
¢dochaTumsr.

8.3.1lBeTHbIe peakuu 0eJIKOB

BuyperoBasi peakuusi 6e1xoB. PacTBop Oenka co LIETOYHBIM PacTBO-
poM cynbdaTta Meau JaeT KpacHO-(pHoJeToBoe MM CHHE-(DUOIETOBOE OK-
pammBaHue. buyperoBas peakiys oOyclOBIEHa HalM4YMeM B MOJEKyJax
6enka nentuaHbix rpymnn —CO—NH-. Mo Cu** memm 00pa3yloT KOMIUIEKC
C €HOJM3MPOBAHHBIMH NENTHIHBIMU rpynnaMu Oenka, Okpacka pacTBOpOB
Oenka mpu 0Opa3oBaHWM MEIHOTO KOMIUIEKca B cliydae OMypeToBOH peak-
LN MOXKET OBITH OT CHHEH 10 KpacHOH ¢ peodiaaganueM GHOICTOBOM.

Hunruapunosas peakuus 0eakoB. PactBop 6enka ¢ 1%-HbIM pacTBo-
pPOM HUHTHIApHHA B 95%-HOM pacTBOpE alleTOHA MEIJICHHO OKpaIIMBaeTCs
cuHe-(pHONeTOBBIM (MIIH KENTOBATO-(DHOJIETOBBIM) OTTCHKOM, CBHUJICTENb-
CTBYIOIIMM O HPHUCYTCTBHHM aMHUHOKHCIIOT, COAEPIKaIINX O-aMHUHOTPYIIIIHL.
HunrunpuHoBasi peaxiusi sBsieTCs OJHON M3 HanOoJiee YYyBCTBUTENbHBIX
UIE  OOHApy)XeHHS 0-aMUHOTPYMIBL. B  pe3ynpTaTe B3auMOAEHCTBUA
O-aMUHOTPYIIIIbI aMUHOKHUCJIOTBI WA Oenka ¢ HUHTUJIPUHOM BO3HHKACT
[uddoBo ocHOBaHWE. 3aTeM OHO MPETEPIIEBACT MEPErPYMIUPOBKY, -
KapOOKCHIIUPYETCs M pacIIeTuIieTcs Ha albAerHl 1 aMUHOJUKETOTUAPHIa-
MHUH.

KcanTonporennosas peakuusi. Cmech pacTBopa Oeika ¥ KOHIIEHTPH-
POBAaHHOW a30THOW KHCIIOTHI ITPOOUPKE HATPEBAIOT 10 KHUIICHUS W KHUIIATST
oxoio 2 muH. [Ipn HarpeBaHWM PacTBOP M OCA/IOK OKPAIIMBAIOTCS B SPKO-
KEJITHIH IBET, IPH 3TOM OCAJ0K MOXET IOJHOCTHIO PacTBOPHUTHCS B pe-
3ynbTarte ruapoan3a. CMech OXJIaKAaI0T U OCTOPOXKHO (110 CTEHKE IpoOHp-
K{) TPUINBAIOT HM30BITOK KOHIIEHTPUPOBAHHOI'O PAacTBOpPa aMMHaKa WM
IIEJI0YH JI0 1IEeJIOYHON peakiuu. Breinagaromuii BHavasie 0cagqoK KUCIOTHO-
ro amp0yMuUHATa pacTBOPSETCA, W KHUAKOCTh OKPAIIUBAETCA B SPKO-
OpaHXKeBbIM 1BET. KCaHTONPOTENHOBAsT peakLysl IPOUCXOJUT TOJIBKO IPHU
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HAIMYAA B OeIKaX OCTAaTKOB apOMATHYECKUX aMHHOKHCIOT ((heHMIaIaHu-
Ha, TUpO3HMHA M TpunTodana). JKenTookpalleHHble HUTPOCOEAUHEHUS 00-
pasyroTcs B pe3yibTaTeé HUTPOBAHUS apOMATHUECKUX PaJUKANIOB 3THX
AMHHOKHCIIOT a30THOH KUCIOTOH. MI3MeHeHHne KenToi OKpacku B OpaHxKe-
BYIO B ILIEJIOYHOH Cpejie 00YCIIOBIECHO MOSIBICHUEM XPOMO(DOPHOM TPYIIIIBL.

Peakmmiw Ilayim naror Oenku, coaepkaiiue B OCIKOBOW MOJICKYJIE
OCTaTKM TUCTUIWMHA M THpo3uHa. PactBop Oenka ¢ 1%-HBIM pacTBOpOM
Cyb()aHUIOBOH KHCIOTH B 5%-HOM pacTBOPE COJSHOW KHCIOTHI MPH J0-
6asnennn 0,5%-Horo pactBopa NaNO; u 10%-noro pactsopa Na,CO3 naet
BHUIIHEBO-KPACHOE OKPAIINBaHHE.

Hutponpyccuanas peakuusi 6ejkoB. PacTBop Oenka ¢ HACHIIIICHHBIM
pacTBOpoM cyib(daTa aMMOHUS U 5%-HBIM pacTBOPOM HUTPOMpYyCCHIA Ha-
TpHsl B LIEJIOYHOH cpee o0pa3yeT KpacHO-IypIypHOE OKpallluBaHUE. ITO
JIOKa3bIBAET, YTO B COCTaB Oelika BXOJUT aMUHOKHUCIIOTa LuctenH. Hutpo-
MIPYCCHUJ HATPHs C CEPOCOJAEpKAIIUMH OPraHUYECKHMH COEIMHEHUSMHU B
LIEJIOYHOH cpeie 00pa3yoT KOMILIEKCHOE COCJUHEHHE.

Peaxnus Ha cepy B Oeaxax. K pactBopy Genka npunuatoT 30%-Hbli
pacTBOp €IKOTr0 HaTpa M HECKOJIBKO Kalelb YKCYCHOKHCIOro cBuHia. Ilpu
HaJIMYUH B MOJIEKyJIaX OelKa aMHHOKHCIIOT, COAEpIKalluX cepy (LUCTEeHH,
LMCTHH, METHOHMH), OTIEIUISETCS cepa B BHAE HOHOB S°, KOTOphie 00pa-
3YIOT C COJISIMU CBHHIIA YEPHBIH OCAIIOK.

[IpakTHyeckoe 3HaYEHHE NMEET BHYTPHMOJIEKYJIIPHOE B3aUMOACHCTBHUE
(YHKIIMOHANBHBIX TPYIII £-aMHHOKAIPOHOBON KHCIOTHI, B PE3yIbTaTe KO-
TOpOro obpasyeTcs g-KarpoJyiakTaMm (TIOJIYIPOIYKT Ul MOJTYyYeHHs Karpo-
Ha):

oy CH, T CH,
CH;CH;-CH;-CH;—CH, tl,{(z; ) ] Hz cH,
H-N-H HO-C=0 % \Q“N’/C\\
@]
E-aMHHOKANIPOHOEAA KIHCIIOTA Ill

E-KAITP OTTAKTaM
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9. TETEPOIIMK/IMYECKHUE COEJUHEHUS

I'eTeponukIMyeckue COSIUHEHHUsT — ATO OPraHMYECKHE BEIECTBa, CO-
JIepKalliie B CBOMX MOJIEKYyJax IMKIbI, B 00pa3oBaHHU KOTOPBIX KpOMe
aTOMOB YIJIEPO/Ia YYaCTBYIOT aTOMBI IPYTHX JJIEMEHTOB (I'€TepO-aTOMBI).

HauGonee pacrpocTpaHeHbl I'€TEpOLMKIIBI, B COCTaB KOTOPBIX BXOJST
aTOMBI a30Ta, KUCIIOPO/Ia HIIH CEPHI.

[TprMepoM  KHCIOPOICOACPIKAINX TeTSPOLUKIMISCKHX COCIMHCHUH
CITy’KaT IUKINYeckue (popMbl MOHOCaxXapuAOB (TJIFOKO3BI, PHOO3EI U T. 11.).
Hekotopble a3oTconepiKaliue reTepolyKiIbl UTPAI0T BaKHYIO POJb B MPU-
poxze.

HC——CH

IMuppon

ATOM a30Ta B reTEpOLMKIAX CBA3aH C yIIICPOJHBIMUA aTOMaMH, TIO3TOMY
TaKHe COSANHECHUS MOXHO PacCMaTPUBATh KaK UKINIECKHE aMHUHBI.

IMupunna CsHsN — mecTHaIeHHBINA TETEPOIMKI C OJHIM aTOMOM a30Ta.
310 OecuBeTHAs KHUAKOCTH C HEMPUATHBIM 3aIIaX0M, TEMIIEpaTypa KUIICHUS
coctasisieT 115 °C. Xopo1io pacTBopsieTcs B BOJE U OPraHUYECKUX KUAKO-
crax. SAnosur.

OJEeKTPOHHOE CTPOEHHE MOJEKYJIbl MUPHINHA CXOTHO CO CTPOSHHEM
GeHsoma. ATOMBI yIJIepoga M a30Td HAXOAATCA B COCTOSHHHSP -rHOpH-
nm3armu. Bee o-cBsisu C—C, C—H u C—N o0pa3oBanbl rHOpUIHBEIME OpOH-
TaIsIMH, YTl MEXIYy HUMH COCTaBIAIOT mpuMepHo 120°. ITostomy muxi
nMeeT Iockoe crpoeHue. lllecTh 31€KTPOHOB, HaXOIIIIMXCS HAa HETHO-
PHUIHBIX p-opOHTaNsaX, 00pa3yloT T-3JIEKTPOHHYIO apOMaTHYECKYIO CHCTe-

My. . Q O H
CGAONG, g
\G“@ / A u O :
x(g__
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W3 Tpex ruOpuaHBIX opOWTanell aToMa a3oTa OBE OOpPa3yIOT G-CBSI3U
C-N, a TpeThsl COOEP)KUT HETOJIENICHHYIO Tapy 3JIEKTPOHOB, KOTOPHIE HE
y4YacTBYIOT B T-3JIEKTPOHHOW cucteMe. [lo3ToMy mUpHIUH, TOZOOHO aMu-
HaM, MpPOSBIISIET CBOICTBa OCHOBaHMs. Ero BOJHBIN pacTBOp OKpalIMBaeT
JaKMyc B CHHHH 1BeT. [Ipyu B3anMoneHCTBHU NMHMPHUIMHA C CHIBHBIMHU KH-
CJI0TaMH 00pa3yIoTCs CONU MUPUANHHSL.

Cclr
/ \N: + HCl —— </ \N+—H

THPHIHHER-
AIOPHA

Hapsigy ¢ ocHOBHBIMU CBOMCTBaMM NMUPHUAMH NPOSIBISIET CBOMCTBA apo-
MaTH4eCcKOro coeanHeHus. OJHAKO €r0 aKTUBHOCTh B PEAKIHUSIX JJIEKTPO-
(GWILHOTO 3aMEIleHHs HIDKE, YeM y OeH30yia. DTO0 OOBSICHAETCS TEM, YTO
a30T Kak 0oJjee 3JIeKTPOOTPUIATEIbHBIM AJIEMEHT OTTATUBAET 3JIEKTPOHBI
Ha ce0s U TOHIDKACT IJIOTHOCTH 3JICKTPOHHOTO 00J1aKa B KOJIbIIE, B OCOOCH-
HOCTH B NOJIOKEHUSX 2 U 4 (OpTO- U apa-ToJI0KEHHS).

IToaTOoMy, HanpuMep, peaklys HUTPOBAHUS NUPUIUHA IIPOXOJUT B XKe-
cTkux ycnosusix (mpu temneparype 300 °C) u ¢ Hu3kuM Bbixogom. OpueH-
TUpYIOIIee BIMSHUE aTOMa a30Ta HA BCTYIUICHHE HOBOTO 3aMECTHTENS MPU
NEKTPO(DMIFHOM 3aMEIICHNH B TIMPHIWHE MOJOOHO BIMSHUIO HUTPOTPYII-
1Bl B HUTPOOEH30JIE: PEaKIHs HIIET B ITOJIOKEHHUE 3.

so0’c 40N

NO,

J-HUTPOTNHPHIHHE

)
sl ‘1\;N+H0N0 N +H,0
(”\

&+

Kak n 66H30J’I, MUPUAUH MOXKET IPUCOCANHATL BOAOPOA B IPHUCYTCTBUU
KaTajam3aTopa € OGpaSOBaHI/IeM HACBbIIICHHOI'O COCAMHCHUS MMIICPHUINHA.

N + 6[H] ——=

TMHOEPHIHH

[MunepuanH NposBiIseT CBOHCTBa BTOPUYHOTO aMUHA (CHIIBHOE OCHOBa-
HUe).

IMuppon C4H;NH — nsiTHuseHHBIH TeTepoLyKII ¢ OJHUM aTOMOM a30Ta.
Becusernas xuakocTs ¢ Temneparypoit kunenus 130 °C, mioxo pacTBopu-
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Mas B BOJE, Ha BO3IyXe OBICTPO OKHCISCTCS W TEMHEET. DIICKTPOHHOE
CTpOEHHE MOJIEKYJIBI UPPOIIa OOBSICHIET €ro CBOMCTBA Kak cliaboi KHCIIO-
ThI ¥ apOMaTHUUECKOTO COECMHEHUS.

AM-aMeKTPORHAA
CHCTEMA H

. \
N-H nm N—H mwm ON—H
H

ATOMBI YIIIEpOa H a30Ta HAXOISTCS B COCTOSHHM SP°-THOPHIH3AIHM.
o-cBsizu C—C, C—H u C-N o06pa3oBanbl ruOpuIHBIMH opOuTamsiMu. Lluki
nMeeT IUIockoe ctpoeHre. Ha HernbpuaHoil p-opOuTamy a3ora HaXOIUTCA
HEToJIeJICHHAs 1apa dJIEKTPOHOB, KOTOPHIE BCTYMAIOT B CONPSDKCHUE C de-
TBIPEMSL P-3JIEKTPOHAMH aTOMOB YIJIEpO.a.

Takum 06pa3oM, B LMKIMYECKOW CHCTEME CONMPSDKCHHS HAXOIHUTCS
IIECTh 3JIEKTPOHOB, YTO OIPEICIAST apOMATHYSCKHUE CBOWCTBA MHpPpOJIA.
[Tuppos 3HAYUTENBPHO aKTHBHEE OCH30JIa B PEAKLIUAX DICKTPO(QUIBLHOIO
3aMEIICHUs, TaK KAaK aTOM a30Ta, MPENOCTaBISS B CHCTEMY CONPSKCHHS
IBa 3JeKTpoHA (+M-3(QQeKT), HOBHIIIACT AIEKTPOHHYIO TUIOTHOCTH B IIHK-
ze.

[Mpumep: 3amenieHne YeThIpEX aTOMOB BOAOPO/a NPU HOJUPOBAHUH:

@ I, NaOH Iﬁl

N N

H H
TeTpanoAnHppon

(HOoACT)

VYeToMUNBOCTE NMUPPOJIA KaK apOMATHUYECKOM CTPYKTYpPhl 3HAYUTEIbHO
MeHbIle, yeM Oens3oia. Ilox melcTBHEM CHIBHBIX MHUHEPATbHBIX KHCIOT
JIEKTPOHHAS Tapa a30Ta BCE XK€ MCHOJB3YeTCs JUIA cojieoO0pa3oBaHUs U
CBOWCTBA MUPpPOJIA PE3KO MEHSIOTCS: apOMaTUYHOCTh MCUe3aeT (B CHCTEME
COTIPSHKEHUSI OCTAETCS BCEr0 YETHIPE JIEKTPOHA) M MPOSBIAIOTCS CBOICTBA
JMeHa, HalpuMep, CIIOCOOHOCTD K TTOJIMMEPH3ALIHH.

CBa3bIBaHNE HENOJEIEHHON 3JEKTPOHHON Mapbl aTOMa a30Ta CUCTEMOU
COTIPSDKEHUS IPUBOJNUT K PE3KOMY OCIIAa0JICHUIO OCHOBHBIX M IPOSIBICHHIO
KHUCIIOTHBIX cBOMCTB. Kak ciiabast KMCIoTa MUPPOJT BCTYIAET B PEAKIUIO C
METAJUINIECKUM KajnneM, 00pas3ys CoJb — MUPPOII-Kaluii:
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1@ + 2K —Fl@ +H,

H&+ K

ITuppon MOXXET y4acTBOBAaTh B PEAKIUSAX HMPHUCOCTUHEHHS: TMAPHPOBA-
HHE IPUBOANT K 00pa30BaHHUIO MUPPOIIHIMHA!

@m—nQ

N
H H
OHPPONHAHH
[cHOBHOE
OCHOEBAHHE )

Iox AeWicTBHEM CHIIBHBIX MHHEPAIbHBIX KHCIOT MUPPOJI BCTYIACT B pe-
AKI[UH [TOJTUMEPHU3AIIHH.

[Muppoa NPUMEHSIOT Ui CHHTE3a Pa3IMYHbIX OPraHUYECKUX BEIICCTB.
[MupposbHbIE CTPYKTYPBI COACPKATCS B TEMOIIOOMHE, XJIOPOQHIUIE, BUTA-
MuHE B, ¥ HEKOTOPBIX APYTHX MPHUPOIHBIX COCAUHCHHAX. B cocTaB mMore-
KyJI 3THX CIIOKHBIX BELICCTB BXOJHUT TCTPAMHMPPOJIBLHBINA (parMeHT (mop-
(¢uH) B BUIE KOMIDIEKCA C METAIIOM:

.
rae Me — metamn (Fe B remornobune, Mg B xnmopodmmie, CO B BUTaMIHE
B1y).

Hupumunna C4H4N,; — HIeCTHWICHHBIH TETEPOIMKI ¢ IBYMS aTOMaMH
asora. [IposBisier cBOMCTBa OYEeHb cabOTO OCHOBAaHWS, TaK KaK aTOMEI
asora B sz-FI/I6pI/I,I[I/I3OBaHHOM COCTOSIHUH JIOBOJBHO TPOYHO YICPKUBAIOT
HETIOCIICHHYIO YJICKTPOHHYIO apy.

it nMpUMHIUHA, TOA0OHO NMHUPHIUHY, XapakTepHa Om-3JeKTPOHHAS
apoMaTtudeckasi cucrema. [loaToMy ero muki ob6amaeT MOBBIIEHHON yc-
TOWYHUBOCTHIO.
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Hypua CsH4N; — coemmHeHHe, B MOJIEKyJIE KOTOPOTO COYETAIOTCA
CTPYKTYpPBI HIECTH- U MATHWICHHOT'O TeTEPOLMKIOB, COAEPIKAIIUX IO JBa
aToma a3oTa.

[MposiBnsier amdoTepHsie cBolicTBa. Ci1adble OCHOBHBIE CBOMCTBA CBS3a-
HBI C aTOMaMH a30Ta MIECTUYWICHHOTO (MMPUMHIMHOBOrO) nukia. Cinabbie
KHCJIOTHBIE CBOWCTBA 00yciioBieHb! Ipynnoi N—H nsruaienHoro nukna mo
AQHAJIOTUH C IUPPOJIOM.

® g

Hupumuaun C4HaN, Tlypun CsHaNy

DTH COENMHEHUs SBIAIOTCS OCHOBOM MHPUMHIMHOBBIX U ITYPUHOBBIX
OCHOBAHHM, BXOJSNIMX B COCTaB TPHUPOTHBIX BBICOKOMOJICKYIISIPHBIX Be-
IIECTB — HYKJIEHHOBBIX KUCJIOT.

HI/IpI/IMI/II[I/IHOBI)IC OCHOBAHUA — MNPOU3BOJHBIC MUPHUMHUIUHA, BXOAAIIUC
B COCTaB HYKJICMHOBBIX KHCJIOT: Ypallujl, TAMUH, HUTO3WH. IIJ'I)I OCHOBaHHﬁ,
conepxamux rpynny —OH, xapakTepHO MOABHXXHOE pPaBHOBECHE CTPYK-
TYPHBIX H30MEpPOB, O0YCIOBICHHOE MEPEHOCOM MPOTOHA OT KHCIOPOjaa K
a30Ty, ¥ HA00OPOT:

OH

:N/
N
HO N
H

¥pamma (1,4-JArHgpoR CHITHPHMIITIH )
OH

:N/
s
HO N
H

TrnoH (1,4-JHrEgpoKRcH- 5 -Me THITIHPHAMI] HH )

Il
CH3 Hm"/
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NH, NH,
T =
s .

HO™ N 0% ™

H

Huto3uH (4-adiHo-2-THAP 0K CHIMPHMIIHH)

IMomoOHOE AMHAMHYECKOE PABHOBECHE CTPYKTYPHBIX H30MEPOB HAa3bI-
BalOT «TayToMepuei». JlaHHbBI YacTHBIM CIy4yald OTHOCAT K JaKTUM-
JIaKTAMHOM TayTOMEpUHU.

[InpruMHUIMHOBBIE OCHOBaHUS BXOAST B COCTaB HYKJIEO3UIOB — CTPYK-
TYpPHBIX KOMIIOHCHTOB HYKJICUHOBBIX KUCJIOT. Hykieo3uapl 00pa3yroTcs 3a
cYeT OTHICIUIeHUsT Bogopoaa oT N—H-cBsi3u B MoJeKyse a30THCTOrO OCHO-
BaHUS U THApokcwia mnpu C; B MoOJeKyJne yrieBona pubo3sl (Wi 2-1e30-
KCHPHOO3HI).

NH,
" " NH,
IETO3HH —» \\ ‘ HHN
— oo
H >
. P HO-CH: _0O
HO-CH. _o._ OH, __ H H
T 1—13 21‘1 1 - Hgo H H
H H OH OH
OH OH HYKJIE03HT
posa (tparm)

31echk IpOSABIAIOTCS KUCIOTHBIE CBOMCTBa amuHa (Tpynna N-H B a3otu-
CTOM TeTEPOLUKIIE) U CIIOCOOHOCTh K HYKJICO(QHUIbHOMY 3aMEIEHHIO 0Ty~
aneranbHOro ruapokucuia (npu C;) B MOJIEKyIIe yIiieBoa.

[TypuHOBBIE OCHOBaHWS — NPOW3BOJHBIC IypHHA, BXOJIINE B COCTaB
HYKJICHHOBBIX KHCJIOT: aJICHUH, TyaHHH.

NH,
N | N\>
I
N ¥
H

AxeHITH (6-AMITHOIIYPHH)
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I'yanuH cymecTByeT B BUIE ABYX CTPYKTYPHBIX H30MEPOB:

OH Tl)
S N
NF \> . A I \>
H,N HN" Sy N
H
I'yams (I—amo—ﬁ—rmpomcmypm{)

OGpa3oBaHue HYKICO3UAOB MPOUCXOINT, KaK U B CIIydae MUPUMHUIUHO-
BBIX OCHOBaHHM, 10 cBs3u N-H.

Hyk/ieMHOBBIE KHCIIOTBI — 3TO OWOIOIMMEPBI, MAaKPOMOJEKYIBl KOTO-
PBIX COCTOST M3 MHOTOKPAaTHO MOBTOPSIOIIMXCS 3BEHBEB — HYKJICOTHIIOB.
[TosTOMY HX Ha3BIBAIOT TAKXKE MOJIUHYKIICOTHAAMH.

B cocraB HykJ€oTHAa — CTPYKTYpHOTO 3BE€HA HYKJICMHOBBIX KHCIIOT —
BXOJAT TPpU COCTABHBIC YaCTH:

A30TUCTOC OCHOBAHUEC — MAPUMHINHOBOC UJIU ITYPUHOBOCE;

MOHOcCaxapuja — pru0o3a uin 2-1e30Kkcuproosa;

octaTok (HocHOpHO KUCITOTHI.

Hyxmeornn — pocdopHsIii 23¢up HykIeo3naa.

NHx
ATOTHCTOR g
OCHOERHHE =0
| NH2
H i el
Momxoc H - o
SHXAPHAD  HO— c:ua HO-CH»
pHOOIE (R‘.=OI—I 0
HIH pepmenTE
mesoRCHpHOOTA -2H0 L
(E=H) |
H HO—P—0O—H
[l
OH
Fochoprad !
—= |HO-P-D-H
EHCIIOTA I Hy]memn
u ]

B cocTaB HykJeo3u1a BXOJST JABa KOMIIOHEHTa: MOHOcaxapuz (pudosa
WJIH JIe30Kcupr003a) 1 a30TUCTOE OCHOBAHMUE.
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MHz

=
Ourozuu- [l '10
| MH3
H s
=0
HO-CHZ OH HO-CHZ
. .
-H.0O
OH OH OoOH OH
PrBosa Hyrkneosun

Brinaronuiicss Hemeukuit xuMuk Omuine Oumiep cunTeuposan 2,6,8-
TPUOKCUITYPUH (MOUesylo Kuciomy) UCX0sd U3 6apOUTypoBOH KUCIOTHL. 13
MOYEBOI KHCIIOTHI DUIIEp Oy aJIeHUH, TYaHHH U KCAHTHH. AJICHUH U
T'YaHHH SIBIAIOTCS OOBIMHBIMH KOMITOHCHTAMH HYKJICHHOBBIX KUCIIOT.

Hykneo3udom HaspiBaetcs N-TTIHKO3HI, arjIMKOH KOTOPOTO HPEICTaB-
nsieT co00i, KaKk MpaBmIIo, IPOU3BOAHOEC MUPHMHUIMHA WM ITypuHa. B 3aBu-
CHMOCTH OT TOT'0, KaKoi caxap — pu0o3a WK Ae30KCHPHO03a — BXOAUT B HX
COCTaB, HYKJICO3U/IBI MTOIPA3ICIAIOTCS Ha pubo3uobl U 0e30KCUpubo3uobl.

NH,

aJICHUHIE30KCUPUO031 L

Hykneomuo - coeiuHeHue, TOCTPOSHHOE M3 MOJIEKYJIBI caxapa, a30TH-
CTOro OCHOBaHHUS U (PocHOPHOI KUCTIOTEHL

Hy

9 |
|| S
HO—P—O0CH, 0

OH
HO

LIUTO3UHIC30KCUPUOOHYKICOTHT
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Oowmas cxema crpoenus JJHK

—{bocdart——{caxap ——{pocdar}—caxap ——{pocpar}—{caxap }—

OCHOBAaHUC OCHOBAaHHEC OCHOBaHHE

:
H(%]‘?—OHO R
] T< >
o)
H@*‘ THO R
I < bV

Ctpoenue ueneii IHK. R-a3oTucroe ocHoBaHue

Yucno myxneoruansix enunul B JJHK moxer cocraBmats ot 3000 mo
10000000. ITocnenoBaTeIbHOCTS A30TUCTBIX OCHOBAHUII HE YCTaHOBIICHA.
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IPUJIOKEHHUA

Mpunoxenue 1

Mepoii HONSPHOCTH CBSI3U SIBISIETCS d1eKmpuueckuti momenm ounona — DJAM-u, npen-
CTaBJISIOLIMHA CO0OI pou3BeaeH e WMHBI aumoist | Ha aGcontoTHbIi SQGEKTUBHBIN 3apsiy J:
p=g-l. DnexTpuuecKui MOMEHT HIONS OBBIMHO BhIpaxarT B aebasx (D): 1D=3,33-10%

Kam.)
HexoTopble XapaKTepHUCTHKHU NPOCTEHIINX cBsA3ei
Cas13b OHeprus, JuHa, HM IonspHOCTb [ Ionsapusyemoctsb
kJIx/MOb 10%. Ki - m D a-10% oM’
Cc-C 339 0,154 0 0 13
C=C 611 0,133 0 0 4,2
C=C 833 0,120 0 0 6,2
H-C 414 0,109 1,33 0,4 17
C-N 305 0,147 4,00 1.2 15
C=N 595 0,127 4,34 13 3,8
C=N 888 0,115 13,36 4,0 4,8
c-0 368 0,143 5,34 1,6 15
C=0 724 0,121 10,68 3,2 3,3
C-F 427 0,140 7,68 2,3 17
C-Cl1 326 0,176 7,68 2,3 6,5
C-Br 272 0,191 7,34 2,2 9,6
C- 238 0,212 6,68 2,0 14,6
H-O 460 0,096 5,01 15 19
H-N 389 0,101 4,34 13 18
N-N 160 0,147
N=N 946 0,110
N=0 678 0,115
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Mpunoxenue 2

HomeHnknaTypa opranu4ecKux coeJuHeHHit
B Hacrosimiee BpeMsi MeXXIyHapOIHBIH COI03 TeopeTudeckoil i npuknaguoi xumuu (UIO-
ITAK) pexomeH10BaI [yl MCIOJIB30BaHUS HOMEHKIIATYPY, MOJYYHMBLIYIO Ha3BaHUE HOMEHKIA-

mypa UIOIAK.

Ta6nuua 1. Ha3BaHusi npeaebHBIX YIJIE€BOAOPOAOB

Popwmysa Hazpanue Popmyza Ha3zpanue
yIJIEBOAOPOaA yIJIEBOIOpOAa

CsHi, IlenTan C1Hpy Yunekan
CeHis T'ekcan C1oHpg Jlonekan

C7H15 Tenran C13H23 TpM,HCKaH
CgHis Oxran Ci4Hzo Terpanexan
CgoHyo Homan  |.eo
Clonz I[CKaH C20H42 DiiKo3aH
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Tabnuna 2. HazBaHnusi BA2KHEHIINX 3aMeCcTHTeJIei

3amecturens Haspanne 3amecTurenn Hassanne
CHs— METHUI CH3
CH;—CH,— ITHI |
CH3;—CH,—CH,— H-TIPOTINIT CH;—C—CH,— HEOIIEHTHIT
CH;—CH—CHs uzonporui (nponui-2) | |
| CHs
CH3 CH3
CH;—CH,—CH,—CH,— H-OyTHI | TPET-TIEHTUIT
CH;—CH,—CH— BTOP-OyTHIT CH;—CH,—C—
|
CHs CHs
CH;—CH—CH,— u300yTHI (2-MeTHII- CH,= METHJICH
| npomnui-1) CH= METUH
CHs CH;—CH= STHIIN/IEH
CHs; —CH,—CH,— ITHIICH
| —CH,—CH,—CH,— | TpuMeTHiIeH
CH;—C— TpeT-OyThi CH,=CH— BUHHII
| HC=C— STHHHUI
CH; CH,=C— H30IPOIEHUIT
CH3CH,CH,CH,CH,— H-TICHTHII |
CH;s
CH3;CHCH,CH,—
HM30IEHTUII CH;CH,CH=CH— | 1-Oyrenun
CHs
CH;CH=CHCH,— | 2-Gyrenun
CeHs— bennn
CH,=C—CH,—
CHs—CeHs— TONMI (N-U30Mep) | METHIAJITHAIT
CH, (MeTas)
CeHs—CH,— OeH3un
CH—C=0 aneTu
Ce¢Hs—CH=CH— CTUPUIT |
(CHs),CH— OeH3ruApuI CeHs—C=0 OCH30MIT
(mudeHnn-MeTr) |
(CeHs)sC— TPUTHIT —O—CH,—0— METHJICHIHOKCH
CH,=C= BUHUJIHIEH
CH=CH—CH,— Ui
CHs—CH=CH— TpONCHUI
CH;—CO—CH,— AI[ETOHUIT
CH:—O— METOKCH
CHs;—CH,—O— ITOKCH
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Ipocreiimue cIUPTH MOXKHO HA3bIBaTh IO COOTBETCTBYIOLIEMY PaAMKaIy: METHIOBBII
crmpt CH3OH, n3onponmnossrii cimpt (CHsz),CHOH (Ho He n3omporaHoi), TpeT-0yTHIIOBbIi

cimpt (CH3);COH.

3a HEKOTOPBIMH CIIUPTAMHU COXPAHSIOTCS TPUBHAJIBHBIC HA3BAHUS:
AJUTHIIOBBIN CIUPT CH,=CH—CH,0H;

Bensunosslit ciupt CeHs—CH,0H;
DOEHUIITUIIOBBIN CITUPT Ce¢Hs—CH,—CH,0H;
DTUIEHTJINKOJIb HOCH,—CH,0H;
IponuieHrnukons CH3;—CH(OH)—CH,OH;
I'muuepun (rnmunepon) CH,(OH)—CH(OH)—CH,(OH).

Z[J'lﬂ AJIBAECTU0OB JOIMYCKAKTCA TPUBUAJIBHBIC Ha3BaHUsA, €CJIM COOTBETCTBYIOLIAsA KUCIOTA

HNMEET TPUBUATIbBHOC HA3BaAHUE!:

dopmainbaerun CH,0;

Aneranbaeru CH;—CHO;
IIponnonanbaerus CHs—CH,—CHO;
Byrupansaerun CH3;—CH,~CH,—CHO;
W306yTHpansaeru (CH3),CH—-CHO;
Baunepanbaerua CH3—~CH_);—CHO;
zoBanepansaerun (CH3),CH-CH,~CHO;
AKpoJierH (aKpuJIaJIbIeru) CH,=CH—CHO;
Kporonanbaernn CH;—CH=CH—-CHO;
Benzanbaernn CgHs—CHO.

Mmerotest nckmodenys, HanpuMep riamokcans O=CH—CH=0.
JUi1st HEKOTOPBIX KETOHOB JOIYCKAIOTCSI TPHBHAIIBHBIC HA3BAHHS:
CHs~CO—CHg;
(CHs),C=CH—CO—CHj;
CH;~CO—-CO—CHj;

aneTOH
OKHCh ME3UTHUTIA
JAAALCTUIT

OeH3mIT (Wi TNOSH30MIT)

CsHs—CO—CO—C¢Hs.

CoxpaHsIIoTCsl TPHBHABHBIE HA3BAHUS 3aMeCTHTENeH:
arerorn1 CH;—~CO—CH,— ¢denamn CeHs—CO—CHo—.

Ta6nuna 3.Ha3BaHusi HEKOTOPBIX KHCJIOT H UX PANKAIOB

Ha3zBanue kuciorst Ha3Banue dopmyra pagukana
TPUBHAILHOE ICHCTEMATUYECKOECKOg paaukaia
1 2 3 4
IpenenbHble anHdaTHIECKHE MOHOKAPOOHOBbIE KHCJIOTHI

MeranoBas Mypapsunas Dopmui HCO—
OraHoBas VkcycHas Anetun CH3;—CO—
IIponanoBas IponmoHoBas Iponmonun CH;—CH,—~CO—
ByranoBast MacisiHast Bytupmn CH3;—~CH,),~€O—
2-MetunnponanoBast W3omacnsHas W300yTrpun (CH3),CH-CO—
IlentanoBas Banepuanoas Banepun CH3(CH,);—CO—
3-MertunbyranoBas WsoBanepuanoBass | M3oBanepun (CH3),CH-CH,~O—
TerrranoBast DHaHTOBas OHaHTOUI CH3(CH,)s—CO—
OkxTajziekaHoBas CreapuHoBast Creaponi CH;3(CHy)16~CO—
I'ekcanexkanoBas ITaibMUTHHOB. ITanemMuTOMI CHj3(CHy)14~CO—
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1 | 2 | 3 | 4
IIpeneabnble anupaTHUecKue THKAPGOHOBbIE KHCJIOTHI
DraHauoBas [{aBeneBast Oxcanui —-0C-OC—
[Iponanguosas MainoHoBast Masnonui —OC—-CH,~CO—
Byrannuosas SurapHas CyKUMHUI —OC—CH,)~€0—
IlenranauoBas I'nyraposas I'nyrapun —OC~CHy)s—CO—
TexcanauoBast AMnuHOBAs Anurmont —OC—~CH,),~CO—
Henpeneabnble anndaTnyeckne KHCIOTHI
IIponeHoBas AxpuioBast AKpUIIONT CH,=CH—CO—
IIponuHoBas [Iponmonoas [poruononn CH=C—CO—
2-MetunnponenoBast MerakpuiioBas Merakpuiionn CH,=C(CH3)—CO—
tpanc-byren-2-osas KpotoHoBas KporoHonn CH;CH=CHCO—
uc-byren-2-oBas H30kpoToHOBast H3okpoToHon —"'"—
muc-OkrazeneH-9-oas | OnenHoBast Oneonn |(fH(CH2)7CH3
CH(CH),CO—
wuc-byreH-2-mnoBas Maiennosas Maiteonun —OC—CH=CH-CO—
tpanc-byren-2-nuosas | ymapoas Dymapous [
KapOouukianieckne KHCJIOTHI

BbensonkapOoHOBast bensoiinas benszonn CeHs—CO—
Mertun6eHson- Tomnyuiosast (0-, M-, 1-) Tomym (0-, M-, n-) | CHs—CsH,~CO—
KapOOHOBast
1,2-benzomnau- Oranesast Dranonn Q
KapOOHOBas
1,4-Benzonnukapoonosag TepedraneBas Tepedranomnn —-OC—CeH,~CO0—
TpaHc-3-DennmporieHopast | Koprunas Huaaamonn CgHs—CH=CH—-CO—

Tabnuna 4. CTapmMHCTBO OCHOBHBIX (QYHKIHIA,
0003Ha4aeMbIX cypPpukcamu (o yobIBarmemMy cTapIIMHCTBY)

Neri/ni Kiace IMpedrxe Cyddukc
1 Karunonst OHHUO- -onuit (Ho —kap6enuii “CHs)
2 | KapboHoBBIE KHCTIOTBI | KapOOKCH- -0Bast KMCIIOTa (KapOOHOBas
—COOH KHCJIOTA)
3 | Hurpums — C=N LIUaHO- -HUTPUI (KapOOHUTPHIT)
4 | Ampperunst —CHO (dhopmu- ayb- (kapOanbaerun)
5 | Kerons >C=0 OKCO- -OH
6 | Comptet — OH THAPOKCH- -0l
7 Tuonsr — SH MEpKaITo- ~THOJI
8 | Awmunsl aMHHO- -aMHH
9 | [BoiiHas cBsi3b (=) — -eH
10 | Tpoiinas cBasb (=) — -UH
11 | I'pynmser Bcerma BH- | —Br, —I, —Cl, —F,
crynatomue B kagect- | —NO, —NO,;, —O—R,
BC 3aMECTHTENCH —S—R, —N;, —S—S—R,
—SO;R,
—0—S—R,—OO0H.
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