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IIpeaucnoBue

CoBpCMCHHBIC TPCOOBAHMUS MO YCUIICHUIO NPO(PCCCUOHANBLHON Harpas-
JCHHOCTH (PYHAAMCHTAJIBbHBIX YHCOHBIX AUCUMIVIMH NMOCIYXWUIU NPUUUMHOH 3a-
MCHBI B CHCTEME MEIMIIMHCKOr0 00pa3oBaHNsI OPraHUUeCKOH XUMUU HA OHOOp-
I'aHUYCCKYIO, KOTOpast OOJICE IOTHO OTBCUACT 3a/1a1aMm IMoJIrOTOBKH BpaucH.

B cBsA3m ¢ TeM, 4TO 1IpErioiaBaHHE OMOOPTaHUYCCKONH XUMHUH OCYLICCTBIIS-
eTcs 0e3 TIpeIBaApUTENHLHOTO U3YISHHUS B METHITHHCKUX By3ax OOIIero Kypca op-
raHm4deckol XUMUH, B yacTu | gaHHOTO yueOHOTO MOCOOUs M3JIaratoTes Teope-
TUUECKHE OCHOBBI CTPOCHHS M PEaKIMOHHON CMOCOOHOCTH OPTraHMYECKUX CO-
eTMHEHUI.

enpto kypca OmoopraHudeckod XUMHH B MEIUIIMHCKUX BY3aX SIBISETC
(dopMHUpoBaHNE 3HAHUN 3aKOHOMEPHOCTEN XUMHIUYECKOTO TIOBEJEHHS OCHOBHBIX
KJIIACCOB TPUPOIHBIX OPTAHMYECKNX COSHHHEHUN BO B3aMMOCBSA3U C UX CTpoOe-
HUEM ISl UCTIONIb30BAHUA 3TUX 3HAHWM B KAUECTBE OCHOBBI MPH U3YUSHHUH IIPO-
I[ECCOB, MPOTEKAIOIINX B XKUBOM opraHusMe. buoopranudaeckas XxumMus npu3Ba-
Ha BOOPYKUTh OyAynIUX Bpayel 3HaHHEM MOJEKYJISPHBIX OCHOB IIPOIIECCOB
YKU3HEESITENTFHOCTH, BBIPa0OTATh JOTHUKY XUMHUECKOTO MBINIIEHUS U YMEHHUE
OPUEHTHPOBATHCA B KIACCU(DHUKAINY, CTPOCHUU U CBOMCTBaX OONBIIOTO UUCIIA
OPTaHUYECKUX COeTUHEHUI, BLICTYIAIOIIMX B POJIU JIEKAPCTBEHHBIX CPE/ICTB.

Ilepectpoiika BbiCHIEH MIKOIBI OCOOEHHO OCTPO CTABUT BOMPOC O COBEp-
IIIEHCTBOBAHUM METOJIOB OOYYeHHs, YMEHBIICHUU AONH JEKIMOHHOTO Kypca,
VBEJIMYECHUHU COOTBETCTBEHHO MPOLIEHTA CaMOCTOSATENbLHON padoTbl, MpeeMCT-
BEHHOCTH U KOOPAMHALIMU U3YYAEMbIX JUCUUILIMH MeXKAy Kadeapamu B CUCTe-
MC [IOJIFOTOBKU OyylMx Bpadci. YuurtbiBas 370, kadeapa paspadorana B no-
MOIllb CTYJACHTaM YyucOHOE nocodue ¢ Onoxkamu MHQOpMALKMKU MO OCHOBHBIM
paszaenam OMOOPraHMYCCKOM XMMHUH, KOTOPOE NOMOKET C(HOPMHUPOBATH 3HAHUS
IPOCTPAHCTBCHHOIO CTCPCOXUMHUUCCKOTO CTPOCHHUSI OPraHUHCCKUX COCAMHCHUM,
TAYTOMCPHBIX (DOPM M BAKHCHIIMX XMMHUUYCCKHUX CBOMCTB, KAK OCHOBY ISl 110-
HUMAaHUS UX MCTA0OJIMYCCKUX TIPCBPALICHUI B OPraHU3ME, CTPYKTYPY M JICHCT-
BHE HEKOTOPBIX JICKAPCTBEHHBIX BEIIECTB BO B3aMMOCBI3M C WX (PYHKIUSMHU,
Hcnionb3oBanne mpeaiaracMoro WHGOpMAIMOHHOTO MaTepuana, padota ¢ Mo-
JIENIIMU, HATJBSIIHBIMU  110COOUsIMU  OyzieT c¢1rtocoOCcTBOBAaTh OoJiee OBICTpOMY
IIPEBPALLECHUIO 3HAHUI-CBEICHNN — B 3HAHUA-YMEHUS.

ITpencrarnennslif B mocoOun MaTepuan JacT BO3MOYKHOCTH IIETEHAITPaR-
JICHHO TOTOBHTE CTYAEHTOB K M3YUEHHIO B JabHElIIIeM OHOOTHUECKOH XUMIUH,
0oree OCO3ZHAHHOMY BOCIIPUSITHIO HEKOTOPBIX pa3felioB (hapMaKoIOTHH, MTOHU-
MaHWIO XUMUYECKHX OCHOB psAJla TeHETHUECKUX 3ab0IeBaHui U poUee.

Hacrosimmee yueOHOe mocoOHe MOMOMKET CTyAEHTAM YTIIYOUTh, 3aKpeNuTh
3HAHHUA B IPOIECCE CAMOCTOATENbHON paboThl Ha MpaKkTUYECKON YacTH 1ado-
PATOPHBIX 3aHATHN 1O OHOOPTaHHMYECKOM XUMUH, 4 TaKXKE B MPOIECCE cCamMo-
MIOJITOTOBKHU — KAK OCHOBHOTO ITYTH TIPHOOPETEHNS 3HAHNUH B BBICIIIEH NIKOJIE.
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[IpencraBneunsie rpadbl, NOMMKO-AUJIAKTUYECKUE CTPYKTYPbL Pa3aeioB Mo-
MOTYT MOHSTb TCMY B LICJIOM, YBH/ICTL 00JACTh TCOPCTUHCCKOrO UCMOJb30BaHUS
3HAHWH, a TAKXKC NMPUMCHUTH TNOJIYYCHHBIC 3HAHUA B MCAMUMHCKOH MPAaKTHKE,
YTO SIBUTCS CPEACTBOM pallMOHAIIN3ALHMH YYCOHOTO TIIpoLiecea.

CrerneHb yCBOCHUS, TTIOHUMAHUS, OBIIAJICHHUS MATCPHAIIOM MOKET OBITh T11PO-
BCPCHA OTBETAMH HA KOHTPOJIBHBIC BOIPOCHI, UMCIOLLMECS B TIOCOOUM M OTBCTA-
MU Ha CIIeLIUATTbHBIE BOTIPOCHI-3aaHus, TIpeANiaracMble TTpEenojaBaTelieM Ha 3a-
HATUN.

Ecny ipu oTBETax CTYIEHT HE BCTPETUT 3aTPYAHECHUHN, OH MOYKET CUMTATE
cebs1 JOCTATOUYHO MOATOTOBJIIEHHBEIM. B MPOTUBHOM ciiyuae, eMy HEoOXOINMO
BHOBE BEPHYTECH K MHPOPMAIMOHHOMY MaTepUay.



Beenenue

buoopranuyeckas XuMHSA U3yJIaeT BENIECTBA, JISJKAIIUE B OCHOBE IIpOIIEC-
COB JKH3HEJIEATENILHOCTU, B HEMOCPEACTBEHHON CBSA3H C IO3HAHHUEM UX OHOIO-
rUYecKuX PyHKIINHN.

OcHOBHBIMU 00BEKTAMHU €€ U3YUYEHUSA CITY)KAT HUOROIUMEPDL: TIETTUILI U
Oenmky, oNucaxapubl, HyKJIEUHOBBIE KUCIIOTHI; Huopezyiamopsl (XUMIUeCKHUe
perynaropbl 0OMeHa BElIECTB): BUTAMUHLI, TOPMOHBI, CHHTETHUECKHUE OMOIOTH-
YEeCKU aKTUBHBIE COSIMHEHNS, B TOM YHUCIIE JIEKAPCTBEHHBIE BEILIECTBA.

buooprannyeckas xumus OasHpyeTcs Ha MACSIX U METOJAX OPraHUYECKOU
xumun. Hazpanue "opranuudeckas' COOTBETCTBYET TOMY, YTO B HAaudaJbHbIE Me-
PUO/Ibl CBOETO Pa3BUTUs OHA ObLIA TECHO CBA3AHA C BELISCTBAMU AKUBOU NpUpPO-
nbl. COBpeMeHHasi OpraHuyeckas XuMusa OrpeaesseTcs B LeMOM KaK XUMUS CO-
CAMHCHUN yraepoaa.

Axanemuk M.M. lllemsKkuH, OCHOBOIMOMIOKHUK OMOOPraHUHCCKOH XMMHH B
HallleH cTpaHe, nucan: "pa3sBUBAACH B HEAPAX OPraHUYECKONW XMMMU C CaMOro
Hauyana c€ 3apOK/CHUS KaK HayKH, OHA HC TOJILKO IMUTAJIACh U [IUTACTCS BCCMU
NPC/CTABICHUSIMU OPraHUYCCKON XMMMH, HO M CaMa HCIPCPbIBHO oboraiacr
TNOCJIC/AHIOK HOBBIMH MACSAMH, HOBbIM (PAKTUHCCKHUM MaTCpPUAIOM MPUHLMIIN-
allbHOW Ba)XHOCTH, HOBBIMU METOIaMHU ",

JUist Halero BpEMEHM XapakTepHO (GOPMUPOBAHUE B OPraHUUECKON XUMUM
psAlla caMOCTOSITEIBHBIX HalpaBJICHUNA, HAMPUMEDP, XUMHH JIEMEHTOPTaHWutE-
CKMX BBICOKOMOJIIEKYIISIPHBIX, TETEPOLHUKIIMIECKNX COSAMHEHNN. BaxkHoe MecTo
CpeIM HUX 3aHUMAeT XUMUSI TIPHUPOIHBIX COETMHEHHH, Ha 0aze KOTOpoif U BO3-
HUKJIa OMoopraHyuecKas XUMUSL.

IIporniecc neneHus opraHUIECKON XUMHH Ha Psi KPYITHBIX HAMPaBIEHUN Of-
HOBPEMEHHO COTIPOBOXKIIACTCS CONMMAKEHHEM OPTAHMYECKOM XUMHM CO CMEKHBI-
MH HayKaMH — HEOPTaHW4YeCKOH M (U3IMIeCKOM XuMuel, (H3UKOM, HayKaMu
OMOOTHYECKOTO IPODUIIS.



3HayeHHe OMOOPraHUYECKONH XMMUH A OHOIOrMH H MeAHLINHbI
buoopranuucckas XMMus OKa3bIBACT CHJIBLHOC BJMSHUC HA Pa3BUTHC BCCX
AMCUMILINH MEIMKO-OMOJIOrHYecKoro npoduiis U TCCHO CBSi3aHa C PCLICHUCM
Ba¥KHBIX BOITPOCOB MMPAKTUUCCKOTO 3PaBOOXPAHCHHS.

Be3 3nanust ¢cTpocHUs M CBOHCTB OUONOJIMMEPOB U OHOPETYJISITOPOB HE-
BO3MOKHO IMO3HAHNUE CYUIHOCTH OHOJIOIMUCCKUX NTPOLCCCOB. BiecTsimm noji-
TBEPKIEHUEM 3TOTO CIYKUT TIPUMEP, KOTJA YCTAaHOBIEHUE CTPOSHUS TaKWX
OMOTIONTMMEPOB, Kak OCNIKM W HYKIIEWHOBBIE KHUCIIOTEI, CTUMYJIMPOBAJIO Pa3BH-
THE TPEICTABJICHUI O MaTpUWIHOM OMOCHMHTE3¢ Oelka W pONTM HYKIIEWHOBBIX
KUCIIOT B XPAaHEHUU W Tiepejaavue TeHeTudeckoi WHdopmarmi. Bo3MoKHOCTD
CHHTETUYECKOTO MONyUeHHS aHAJOTOB MPUPOIHBIX COSAMHEHHI OTKpHIBAET
MyTU K BBISICHEHWIO MEXaHN3Ma JeUCTBUS XUMUIECKOTO COeIMHEHNS B KIIETKE.
[TorToMy Omoopranuydeckass XUMHA UTPaeT OONBITYIO POJIb B BRISICHEHUM Ta-
KUX BaXKHEHIIMX BOIPOCOB, KaK MeXaHWU3M AetcTBUSA (EpPMEHTOB, JEKAPCTB,
MOJIEKYIISIPHBIN MeXaHU3M HUMMYHUTETA, MPOIECCOB 3PEHUS, IBIXAHUs, maMs-
TH, 4 TaKXKe aKTyaJbHOH NpoblieMbl MONEKYISPHOW MPOBOIUMOCTH U T.1. B
Hameil cTpaHe mpoBoAuTcs Oonblnas paboTa Mo pacuM(ppoBKe MEXaHH3Ma
dbyHKIIMOHUPOBaHNSA MeMOpaH HEPBHBIX BOIOKOH, UTO OUEHBL BAYKHO JJIS pas-
pabOTKH HOBBIX CIOCOOOB JleueHus 3a001€BaHUI HEPBHOW CHCTEMBI.

BrisicHenue B3aMMOCBA3U CTPYKTYPbl COEIMHEHHS ¢ MEXAHU3MOM €ro 6uo-
JIOTUYECKOTO (DYHKIIMOHUPOBAHHS, T.€. B3aUMOCB3b ''CTPYKTypa-pyHKIHA" SB-
aseTca QyHAAMEHTAIBHON Npo0ieMOold OMOOPraHMYECKOW XUMHUM. JTa Npodie-
Ma UMeEeT 00lleHayqHOe 3HAYEHUE, OCOOCHHO BaxHa OHA i OMOJOruu U Me-
AuUMHbL. brooprannyeckas XMMuUsi BMECTE C IPYTMMM HAYYHBIMU AUCHUIUIMHA-
MM BHOCHT BKJIaJ B (POPMHUPOBAHUC NPSACTABACHUI B OMOJOrMY KU MCIMUMHE Ha
MOJICKY/IAPHOM YPOBHE U CNOCOOCTBYET KX MPOrpeccy.



Kak panuoHaabHO H3Y4YaTh OMOOPraHUYECKYH XHMHK)

OCOOCHHOCTBIO OMOOPraHUHCCKON XMMUM, KaK U JIPYTMX XMMUYCCKHX Ha-
VK, siBJIACTCA 00Mnue (HOpMyabHOrO Marepuana, 4To NpPE/ICTaBJIACT OMpeac-
JICHHBIC TPYJHOCTH JUISI CTYIEHTOB. Mexk 1y TeM n30exaTh 3alIOMUHAHHS MHO-
rux (GopMyl, peaklUi HENb3s, TaK Kak OHU B CaMOW KOHLCHTPUPOBAHHON
(opme oTOOpakalOT CTPYKTYPY BCLLICCTB U TC M3MCHCHUS, KOTOPBIC ¢ HUMU
TIPOUCXOJIAT TTPU PATUTHBIX B3aUMOJACHCTBUSX.

Kak ke paumoHansHO M3ydaTh OMOOpPTaHWKY, Kak OOJNETUHTH 3alOMHHA-
HUE CIIONKHEIX (hopMy?

"3azyOpuBanne"” GopMyIEHOTO MaTepHalla, MeXaHHIeCKoe 3aloMHHaHNe
CTPYKTYp Kak Ha0OpOB OTJENBHBIX aTOMOB — UpE3BBIUANHO TPYIHO camo IO
cebe ¥ MpaKTHYECKH HUYEro HE JaeT Ui TIOHHMAaHUS CBOMCTB M3y4aeMbIX
BEIIECTB M TeX MPOIIECCOB, B KOTOPHIX OHU YYacTBYIOT. EJTMHCTBEHHBIM IIy-
TE€M, TOMOTAIOIIUM H3YUEHHI0 OMOOpPraHHYecKol XWMHH, SIBISETCS CO3HA-
MEAbHOE, OCMbICIeHHoe U3ydeHne GopMyl, Ui 4eTo HeoOXOIUMO YMEThL pa-
300paThCsl B UX COCTABHBIX YACTAX, MOHATh UX PAIlMOHATBHBIE HA3BaHUS, CO-
CTaBJIsIEMbIE B COOTBETCTBUH C MIPABUIAMU XUMIUUECKON HOMEHKIATYPHL

JUt 3TOTO HYKHO XOpPOIIO 3HATh OCHOBHBIE, BAKHEHITHE TTONOKEHUS Opra-
HUYECKON XHMHU U yMeTb CBOOOJHO HMHU MOJb30BaTbes. Hanpumep, TBepaoe
3HAHUE Ha3BaHUM (DYHKIIMOHATBHBIX TPYIIN M PAIUKAIOB, COcOO0B 0603HaYe-
HUSI aTOMOB, TUIIOB CBSI3U ATOMOB B MOJIEKYJIAX U TUIOB M30MEPUU TO3BONAET
HOHUMAmb YACTO IPOMO3JIKUE PAlMOHAILHbIE Ha3BaHus (opmys BeUIEeCTB, y4a-
CTBYIOILIMX B OOMEHHBLIX MPOLECCAX B OpraHmM3Me. 3HAHUE K€ PALMOHANBHBIX
Ha3BaHMU BCILUCCTB YACTO JACT BO3MOXKHOCTb JICIKO HAMMCaTh COOTBETCTBYHO-
1ME CTPYKTYpHBbIC (OpMyJibl Aaxe 0€3 MX CrIeUMaJIbHOTO NPEIBAPUTEIABHOIO
3anoMUHaHua. Hado e3amb 3a npasuio — NpU U3YHCHUM BCSIKOU HOBOU (opmy-
Jbl crauana pazobpamvest B €6 COCTABHBIX 4acTAX, B HYMCpaUWH aTOMOB, 110-
HATh PALMOHAJILHOC HA3BAHUC M 0053aTCIIBHO CI'O 3GHOMIUMD.

TTpu nepBom 3HAKOMCTBC ¢ HOBOW (DOPMYJION BCUICCTBA CJICAYCT IIOMHHUTH,
YTQ YTJIEPOIHBIC ATOMBI B ITUKIHIECKUX CTPYKTYpaxX OOBIYHO HE TTHIIYTCS, HO,
KOHEUHO, OHW TTOAPA3yMEBAOTCA. TOUHO Tak XK€ B HEIAX BBIICICHUS B CTPYK-
TYpE TIIaBHOTO YacTO HE MUAMYTCA BOJAOPOAHBIE aTOMBI, @ HHOTAA U HEKOTOPBIC
(YHKIIMOHATBHBIE TPYTIITHL.

CTymeHTaMm, M3YYaOIUM OMOOPTaHWYSCKYI0 XUMUIO, HACTOSATENBHO pe-
KOMEHAYETCS] TIPU W3YyYeHWH (DOPMYIBHOTO MaTephalia W BOCIIPOU3BEICHUN
ero Ha OyMmare Bceria MHcaTh KAKIYIO (GopMyTy YETKO U aKKypaTHO, TAK Kak
HeOpekHO HamucaHHas (opMmyia MOMKET COBEPIICHHO HCKa3UTh CTPYKTYPY
n300pakaeMoro BemiecTBa. ['eTepoaToMEI, HATTPUMEP, HYKHO YETKO MHCATh B
anpe (IHUKiIe), a He BHE €ro, 3aMECTUTENN BCErna MODKHBI OBITh CBS3aHBI C
IUKITHYECKUM SIPOM 4epTOUKaMI, H300paKaIONTUMU BaJIeHTHOCTH.



YACTb 1
OCHOBbI CTPOEHUSI U PEAKIIMOHHOH CIIOCOBHOCTH
OPI'AHHUYECKUX COEJUHEHHUU

I. OcHOBBI CTPOEHUS OPraHMYeCKHUX COeAMHEH Ui
1. KnaccugHKkauus opraHu4ecKux coeHHeH il
OrpoMHOE KOJIMYECTBO OPTAaHWUYECKWX COEOWHEHHWH, KOTOPBIX B HACTOS-
mee BpeMs HACUHMTBHIBACTCA OKOJO 17 MIH., KIacCMpUIUPYETCH C YUETOM
CTPOEHHS YIJIEPOTHOH memu (YTIIepPOTHOTO CKEeTa) — CM. CXeMy, U TIPHCYT-
CTBYIOIUX B MOJIEKyJle PYHKIHOHATbHBIX TPYIIIL.

Oprauunyeckue
COe/MLIEI U
HC3aMKHYTas 3aMKHYTa4 LeNhb
LICITE
\ — Y
ATHEITHYCCKHC MU KIIHYECKHe
(ammpaTHICCKIC)
—

/ \ )
HacblCHHbLIC HCHACBITIICHHEIC
(mpesenHbie) | [(HempeacnEHEIC)

(KIS cocTonT ) ("MK COCTOUT U3 )
TOJBKO M3 aTOMOR aTOMOB yIriepona
yrieposa 1 4TOMOB APYTUX
YIEMEHTOB
" w, "
‘ ¥
KapOOIMKITHTeCKHE PETEPOLUKIIH -
4eCcKHe
[ammmnomraeckuel apomachcr{nc |

AUMKIHYECKHE COCAHHEHHMS — 3TO COEIWHEHUS JKMPHOTO psga ¢ om-
kppimot (HE3aMKHYTOM) yTiIepoHOH nensio. VX 0CHOBY cOCTaBNAOT anudpa-
THYECKHUE YTIIEBOIOPOIBL.

AnundaTruyeckne yrieBoAOpPoAbl COIEPKAT TOIBKO aTOMBI yriiepoja U
BOIOPO/a U MOTYT OBITh Hacwiuyennvimi (TPEACBHBIMA) — @IKAHBE U HEH(-
coiugenHoiiy (HETIPeIeTbHBIMI) — @iKeHbl (COAEPKaAT OJHY MBOWHYIO CBSI3b),
aikaduenst (Comepkar ABE TBOMHBIE CBA3M), @IKUHBL (COIEPKAT TPOUHYIO
CBSI3b).



AJIKAHBI AJIKEHBI AJIKAJIMEHBI AJIKMHbI
CH,; - CH, CH, = CH, CH, = CH-CH = CH, HC=CH
OtaH JTeH (PTIIEH) byranuen-1,3 OTHH (areTIIeH)

HuriH4ecKue COeJIHHEHUA — 3TO COSJUHEHUS ¢ 3aMKHYTOM Lenbio. Mx
JICTAT Ha Kap60|m KJIMYCCKUE U FETCPOLHUKIHYECKHUEC. R‘apﬁauumuqeckue co-
eounenus COACPKAaT B UHKIC TOJABKO aTOMbl YIJEpoJa M JCJIATCA Ha ABC
Ipynnel: gaugamuveckue yurkiuyeckue (COKPALICHHO aIuyuKIuieckue) u
APOMAMUYECKUe, B OCHOBC KOTOPBIX JICKUT OCH30J1.

Femepouuxauueckue coedunenun COJACPKaAT B LUMKIIC KPOMC aTOMOB YI-
JICpo/ia OJIMH WIIM HCCKOJIBKO aTOMOB JPYIUX 3JCMCHTOB, CTCPOaToMor (OT
TpeY. heteros — APYTOH, WHOM) — KUCITOPO/, a30T, cepy U Jp.

AIMIUKINYECKHe (HHK/I0AIKAHDbI)

CH, CH,
SR
he” e, Hzc‘i THz
CHQ‘CHQ H2C /CHE
SCH,
I{uxnonentan Iuxmnorexcan

ApoMaTHUYeCKHe (ApPeHBI)

CH CH CH
@i T
HC._ __-CH HC C CH
i N N
benson Hadranuu

FeTepouumuqec KHe COeIHHCHHH

H
ITuppon ®ypan [upuaun  TMupumuus

Bce opranwveckue coeJUHEHUS MOXKHO PAacCMaTPUBAThL KaK MPOU3BOTHBIE
VYIIIEBOJAOPOAOB, TONYUSHHBIE ITyTeM BBEICHUS B HUX (YHKIIMOHATBHBIX
TPYII.

DOYHKIMOHAIBHAA TPYNNA — TPYIIa aTOMOB WM CTPYKTYpHBIM (par-
MEHT MOJIEKYIJbI, XapaKTepHBIE I JAHHOTO KlIAacCa OPraHUYECKUX COEIMHE-
HUW U OTIPEAELHAIONIUE XUMHYECKHE CBOIICTBA BEIIECTBA.



Tabnuna 1

Bamxnenine pyHKuMOHANBbHbIE TPYNILI U PAAUKAJbI

CtpyxTypa [Tpumep BemiecTBa, COASPKAIIETO
(hyHKITHOHAIBHOM HaspaHuc (O YHKITHOHAIBHYIO TPYIIITY HIH
[Py bl paaikana paamkan

T'uapoxcnn, ruapokcuibHas CH,-CH,-OH
-OH IpyIIIa, OKCUTPYIINA, THAPO- T p—
KCUTPYINIa, CIIUPTOBAs TpyIna
-COOH
,p KapGokcunbpHas rpyIa, Kap- CH;-COOH
—C\ OOKCHII, KUCITOTHAA TpyTna YKcycHasg Kuciaora
OH
NH AMUITAag TPyIIIa, aMAHOTPYII- H,;N-CH»-COOH
2 114, OCHOBHAsI TPYIITa AMMHOYKCYCHAs KHCIOTa
O
-CO-NH, |
( 0 > X NH,
_ C, AMuIHas TpyIIna ‘
A s
NH, N
AMUAI HUKOTUHOBOH KUCIIOTEI
O
—Cff ATIbJIETHIHAA TPYMIa, hop- CH —C’; VKCYCHBIN
\H MWJIbHAA rpynna 3 \H ATTBJICTT
\ KeTonnas rpynna, KeTorpynna, H3C—ﬁ,—CH3
C=0 OKcoTrpyIma (KapOoHUIbHAsS o)
rpymnma) Arncron
Cyne(prunpuiasHas rpyIma,
—SH THOJIBHAS TPYTINA, MEPKATITO- CHy=CH;—SH
rpymma (THOCIIUPTEL, MepKar- T ARTHOIL
TaHBI)
NH NH
_C’ DopMUMUHHAS R—C/
\ rpyIma H
H Mmun
HN—C—N—CH;—COOH
—C—NH, SO | 2
]]:“_[ AMWTMHOBAS rpynna NH CH,
Kpeatun
NH-C—NH HzN-G—NH—(CH);~CH-COOH
LU . I'yanuauHOBas IpyIa NH NH,
APruHun

10




CH,~CH,~HC—COOH

NH,

_CH3 McTrin, MCTHIIBHAS TPYIITA S““CH 3 NH,
MeTHoHuH
H,C—OH
OKCUMETHIT, OKCUMETHIILHAS HO X CHy OH
—C HEOH rpynna, THIpOKCUMETHII, THI- | P
POKCHMCTHILHAS TPYIIIA. H,C N
Butamun By
. MeToKCHE HO‘Q(;’H_QIQ
-0-Cll, €TOKCHUIPYTINa O NH-CH,
{tmpocThie 3(pupEI) H,C-0 ’
MeToKkcHapeHaNInH
N M R—CH-COOH
CTHJICH, MCTHJICHORAA I
CH2 N:CH2
rpyIma
MeTtuneHaMruHoOKUCI0TA
N Mer THHOBASA I a
CH CTUH, METHHOBIAA TPy, T'em remoriiobuna
/ METEHMIT
CH=CH,
_CH:CH2 Bummun O/
Crupon
O
_ (59 R—C”
‘% At S-KoA
ATIIKOSH3NM A
0 /0
on uerni S—KoA
’ ALCTHIKOOH3UM A
—HC, Wsonponun OH T\H'C\H
CH HO
3 CH,
M3onponunaapeHaiux
QCHQ—CH—COOH
OcHUI |

(MOcHunalanuH
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/4 N CH;-CH—COON
N
N Hnnonun \ NH,
I H
H Tpunrtodan

N
_[ I;)J Q}CHE—(EH—COOH

I}T HNmupasonun ! NH,
H T'ucruamuu
_é" AJTKOKCHKapOOHHUILHAs IPYIINa HBC_%_CH? Cb c
\ CJIOXKHBIC 3(PUPEI O -CoHs
O-Alk ( bupe1)

AULETOYKCYCHBIN 2pup

HomeHknaTypa OpraHunvecKux co¢IMHCHUH

HomeHknaTypa — 3T0O cHCTEMa TIPABWII, S3BIK OPTAaHUIECKONW XWMHHU, KO-
TOPBII MCTIONB3YeTCA IS TIepeladil B Ha3BAHUAX OPTaHUYEeCKHX COCTUHEHHIH
WX CTPOSHUS.

B Hacrosmiee Bpems OOMIETTpUHATA cHCTeMaTHYecKas HOMeHK/IaTypa
HNIOIAK (IUPAC — MexayHapoIHBIN COI03 TEOPETHYECKON M MPUKIATHON
xumun). Ipasunamu MIOIIAK paspemaercst yroTpebiieHre ocoOeHHO YKope-
HUBIIAXCA MPUBUAILHGIX HA3BAHWNA, KOTOPHIE UCTOPUYECKUA OBLTH ITEPBBIMU
(aueToH, IMyLepUH, acCKOPOUHOBAA KUCIOTA U JIp.)

HaubGonee mimpoko B npaBuwiax cuctemMatrudeckoil HomeHk1atypsl MIOITAK
MIPEAICTABICHA 3AMECTHTENbLHAA M PAIUMKAILHO-QYHKIMOHAIbLHAS HOMEHK-

JaTypbL

3amecTUTENLHAS HOMEHKIATYpA

Hnst hopMupoBaHus Ha3BaHMs 110 3aMECTUTEABHON HOMCHKJIATYPC HEOO-
XO0JIMMO CJIC/IOBATh CNCAYIOIIEMY MOPSIKY:

1. BeiOpare MIaBHYHO YIVICPOAHYIO LCHb WIA IJIABHYIHO UHMKIHUYCCKYIO
CTPYKTYPY.

2. OnpeacauTs CTapiyo GYHKUMOHAIILHYHO TPYNITY.

3. TlpoBecTn HyMepaIHio aTOMOB TTIaBHOW LIS WITH UK.

4. TlocTpouTh Ha3BaHUE OPTaHUIECKOTO COCTUHEHUSI.

BreiGop riaBHON yTiepoAHON wHENmW TPOBOAMTCS C YUETOM CIEIYHOIINX
KPUTEPUEB. MaKCUMaJlbHAsA JANUHA, MaKCHUMaIbHOE UYNCIO (PYHKIHOHAIBHBIX
TPYIN, KPATHBIX CBS3CH.



Ounpenenenue crapiieii (PyHKIUHOHAIBHON I'PYIIBI [IPOBOJAMTCA B CO-
OTBCTCTBMM C NPUBOJIMMOM TabJMUCH, B KOTOPOU 3TU I'PYIIIbl YKa3aHbl B 110-
pAKe yObIBaHMs CTapIUMHCTBA CBCPXY BHU3. CTapiuasg rpynmna oTpaskaercs
B HA3BAHUH OKOHYAHHEM.

Tabmvua 2
Hopsaaok crapiinHCTBAa PYHKUHOHAIBHBIX TPy,
YKa3bIBaeMBIX U B IPUCTABKE H B OKOHYAHHH
DyHKUMOHAJIbHAS rPyIIa ITpeduke OKOHYaHuC
-(C)OOH' — 0oBag KHCIOTa
-COOH Kapbokcu Kapbonosasi kuciora
CynbponoBas Kucaora
-SO,H Cymdo y(Cy%)lb(l)Ol{HCJIOTa)
-(C)=N — Hurpun
,0
—(Ci Oxkco aJb
H
:(QZO Oxco OH
-OH I'mapokcu (oxcH) oIl
-SH MepkanTo THOI
-NH, AMUHO aMUH

! AToMm yriepona, 3aKiTFOUeHHBIH B CKOOKH, BXOMHUT B COCTAB TIIABHOIT yT-
JIEPOTHOM IIETIN.
Tabnuma 3
HekxoTopbie HeyTJIEPOAHbIE XapaAKTEePUCTHIECKHE
TPYINBI, YKa3bIBAeMBbI€ TOJBKO B IPHCTABKAX

['pymma [Tpedukc

-Br, -1, -F, -Cl Bpom, tioa, ¢hrop, xaop
-OAlk AJTKOKCH

-SAlk AJIKMIITHO

-NO, Hutpo

Hymepanumw aToMOB TIaBHOM YTJIEPOTHON IEMH MPOBOIAT TAK, YTOORI
cTapias (pyHKIIMOHATEHAS TPYITIA TTOTYYNIa HAUMEHBIITUN HOMED.
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Hocrpoelme Ha3BaHHH OPraHHY€CKOre COeJHHCHHH

OmnpenenstoT Ha3BaHNe TTAaBHON Iienmu U GOPMUPYIOT OKOHYAHWE B 3aBU-
CUMOCTH OT cTapuieit (QyHKuHoOHanbHOU Tpynmnbl. CTeneHb HACHIIEHHOCTH
TTIABHOW TENU OTPAKAIOT cy(PUKCaMH: AH — HACHITIIEHHBIA YTIEPOIHEIN CKe-
JIeT, eH — Hallnyre JBOWMHON M MH — TpohHOHU cBs3u. OmpeensioT Ha3BaHue
3aMecTuTeneil — Miaaammne QyHKIIMOHAIBHBIE TPYIIILL, YIIIEBOIOPOIHEIE Pau-
Kallbl, KOTOpble 0003HAYAIOTCA NPUCTABKAMU B €TMHOM aadaBUTHOM MOPSIKE.
[lonoykeHue KaxKIoro 3aMECTUTeNs W KaKAOW KpATHOW CBSA3M YKas3blBaIOT
1upoii, COOTBETCTBYIOIIEH HOMEPY aToMa YIIIepojd, ¢ KOTOPhIM CBA3AH 3a-
MeCTUTENb. [ KPaTHOM CBA3K YKA3blBAIOT HAMMEHbIIMNA HOMED YIIIEPOJHOTO
aToMa, IPHU KOTOPOM HaxoAuTcs 3Ta CBA3b. Lludpel cTaBaT nepen npucrapka-
MU U nocae cydpPUKCOB WM OKOHYAHUS.

Ecnu B cCOeIMHEHUU MUMEETCSI HECKOJIBKO OJMHAKOBBIX 3aMCCTUTEICH WU
KpPaTHBIX CBA3E€H, TO OEpe/ COOTBETCTBYIOLIUM 0003HAUCHUEM CTABUTCA YM-
HOKarOIMK npeduKc: 11, TPH, TeTPa U T.A.

Huxe 1puBCACHBI HCKOTOPBIC NMPUMCPBI HA3BAHWK 10 3aMCCTUTCIBHON
nomcHkiarype MIOTTAK.

3aMCCTUTEITL. THIAPOKCH

/

TmarHasT yroeposiHast A 3(PH s | Crapuas
TIeTh - OYTaH —  H,C—CH—CH;-COOH (GyHKIIHOHAIBHAS

I'pylilia - 0Bag KUC101a.
3-I'mapokcudyranoBas

KHCIIOTa

5 4 3 2 1
HOOC—CH;~CH;~CH—COOH
NH,

2-AMHHONEHTaHIHOBasA-1,5 KucIoTa

6 5 4 32 1,0
HSC—CIIE—(;:CH—(IJH—C\
CH, CH, H
2,4-JIumerunrekcen-3-ann
Pajukanbuo-QyHKIHOHAIBLHAA HOMEHKIATYPA

ITpumeHeHne pajinKkaibHO-(PYHKIHMOHAIIBHOW HOMCHKJIATYpBI OoJice orpa-
HUYCHO, HCM 3aMCCTHUTC/IBHONW. B OCHOBHOM OHA MCIOJIB3YCTCS [UISl HA3BaHMUS
NPOCTCHILIMX MOHO- U OU(YHKUMOHAIBLHBIX COCAMHCHHUI M HCKOTOPBIX KJlac-

COB TIPHPOIAHBIX BCIICCTB.
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Paguxanbno-QyHKUMOHANbHAS HOMEHKIATYPA B 3HAYMTEAbHOH CTENEHU
HarlOMMHACT M 3aMCHSACT [PUMCHSABINYHCSA PAaHCC PallMOHAJIbHYK) HOMCHK/A-
Typy. Huke npuBe/icHbl HCKOTOPBIC MPUMCPbI HAa3BAHWH OPraHUYCCKUX CO-
CAMHEHWH 1O paiuKaIbHO-(PYHKLIHOHAIIBHOM HOMEHKIIATypeE.

H,C—CH;OH H,C—O0—CH;CH, HBC_(,%_CH:,
DTHIIOBBIA CLUPT MeTHn3TUNOBBIH 3hup O
JAUMETUIKETOH
I T?IHZ
H,C—C—C H, H,C—CH—CH;CH,
MeTtuideHunkeToH emop-byTunaMmux

B ciyuae Gonee ClOKHBIX COSAMHEHUIN BHIOUPAIOT MMPOU3BOJILHO TIIABHYIO
1IETb, 3aMECTUTEIH YKA3bIBAIOT B IPUCTABKAX, a PACIOIOKCHHE HX 0003HaYa-
eTcsa mudpaMu, NPUCTABKAMHU OPTO-, MeTa-, napa- Wiy IPeYeCKUMU OyKBaMu
a,B,y,0uT.n.

Y B @
H;N - CH, - CH, - CH, - COOH vy — AMUHOMACJISIHAsL KUC/10Ta

3
4 [3 a

Cl-CH=CH-Cl
2-XJ10PTO1y0I1 (OPTO-XJ10PTOI1Y0I1) o,B-Auxioparuiex

M35104eHHBIC HOMEHKIATYPHbIC NpaBua A0JKHbI CIYAKUTh MOCTOSHHBIM
PYKOBOJCTBOM MpPHU MOCACAYIOUIEM H3YYCHMH HOMEHKIATYPbl KOHKPETHbIX
KJ1aCCOB OPraHM4CCKHUX COCAMHEHUU M MX OTACJIbHBIX MPEACTABUTEACH. 3Ha-
HUC OOLIMX PABWII HOMCHKJIATYPbI UMCCT QOJIBLIOC 3HAUCHHME, TAK KaK B CO-
OTBCTCTBHMA ¢ HHMH C'l”pOSI'I'CH Ha3BaHUA MHOIOYMCJICHHBIX JICKapC-']"BCHHbIX
CPC/CTB, C KOTOPLIMU Bpadu OyJIyT NOCTOSHHO UMCTh JICIO B CBOCH npodec-
CUOHAJIbHOMW JICSITCIIEHOCTH.

2. XaMHAYeCcKasi CBSA3b M B3aMMHOE BJIHAHHE ATOMOB B OPTaHHYeCKHX
MOJIEKYJIAX

PeakumonHasi criocoOHOCTE OpTraHMUECKUX COENMHEHUH 00YyCIIOBIEHA TH-
TIOM XUMHYECKHUX CBS3€H U B3aUMHBIM BIHSHAEM aTOMOB B MOJIEKYJIE.

KoBaneHTHBIE CBS3HM SIBISIOTCS OCHOBHBIM THTIOM XUMWUYECKHX CBSI3CH B
OpraHuYecKux coequHeHnsx. OHU o0pa3yroTes 3a cueT 0000NIeCTBICHUS 3IeK-
TPOHOB CBSI3BIBAEMBIX ATOMOB.

KoBanenTuble cBA3M OBIBAIOT IBYX TUIIOB: CHIMa (G)- ¥ MU (1) CBSI3U.
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6-CBAA3b — 3TO CBA3b, 00PA30BAHHAA [IPU OCEBOM NEPEKPHIBAHMU ATOMHbIX
opOutaicii (AO) ¢ pacrooKCHUCM MAaKCUMyMa TNCPCKPbIBAHMS HA NMPSIMO
("1100 B 100"), COCIMHSAIOLICH 51/1pa CBSA3bIBACMbIX ATOMOB.

[oceaoe nepepruaaHme}

H;C——CHsj -
T T T |s-AO
sp® sp? ,,-f:::’ Bogopoaa
0,154 Hm /
- /
. /
—
sp3- AO
yrnepoaa

O0pa3zoBaHNe G-CBA3EN B 3TaHE IyTEM OCEBOTO TepekpbiBanns AQ.

Ha npumepe sTana mokazaHo oOpa3zoBaHUE G-CBSI3H MEXTy aTOMaMU yIile-
poja 3a CUET OCEBOT0 MepeKPEIBAaHUA THOPHTHEIX sp3-AO u c-cBa3en C-H my-
TeM TIePEKPEIBAHUA THOPHTHBIX sp3-AO yrnepona u s-AQ Bogopona. Kpome
0CEBOTO BO3MOYKEH €I11€ OJUH BUJI EPEKPLIBAHNUA — OOKOBOE TIEPEKPHIBAHUE P-
AQ. Takoe nepekphIBaHUE NPUBOIUT K BOSHUKHOBEHUIO T-CBSA3N.

n-CBsA3b — 3TO CBA3b, 00pa30BaHHAA IIPU OOKOBOM IEpPEKpHIBaHUH (' 'O0K B
00x") p-AO ¢ pacnoysioKEeHHeM MaKCHMYyMa DJIEKTPOHHOM IUIOTHOCTH 10 00e
CTOPOHBI OT IPAMOMN, COeTUHSIOIIEH SApa ATOMOB.

bokosoe
H CO
nepeKpLIBaHne H II\

) T O

T - CBA3b

\\__/ p_ AO
sp* sp?
H,C CH,
0,134 um

O0pa3soBaHne 1 — CBA3H B 3THJIEHE 32 CYeT DOKOBOT0 NMEPeKPhLIBAHNA
p_AOD
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Heotinas cea3b ABIAETCS COHETAHUEM G- U M-CBSI3CH, a4 mpouHas — G- U
JIBYX TT-CBSI3CH.
XapaKkTepuCTUKHN KOBAJICHTHON CBA3H
OCHOBHBIC XapaKTCPUCTUKU KOBAJICHTHON CBA3W — 3HEPTHA, JJIMHA, TI0-
JIIPHOCTD U TIONSIPU3YEMOCT.

Tabnmmma 4
OCHOBHBIE XaPAKTEPHCTHKH HEKOTOPHIX KOBAJIEHTHBIX CBs3el
DHeprus (cpeaHue 3HadeHus
Chisp K,EL)K/ME)J]II: / KKaJI/MOJIb) Jnma, B
Ci3—Cyp 347 /83 0,154
Cyp2=Cyp 606 /145 0,134
C,, =C,, 828/198 0,120
Cyp2= 694/166 0,123
Cg3—Cl 326/78 0,177
Cy3—Br 284/68 0,191
Cy—1 213/51 0,213
O-H 464/111 0,097

JHeprHeil CBA3H HA3bIBACTCS KOJMYCCTBO 3HCPIUM, BLIICIAIOUICHCS MPH
00pa3oBaHUM JIAHHOM CBS3M HJIM HCOOXOJIMMOC /151 Pa3bCAUHCHUS JIBYX CBA-
3aHHBIX aTOMOB.

DHEPTHs CITY)XUT MEPOH ITPOYHOCTH CBSI3HM, YeM DoJibLIC €€ DHEPTHs, TEM
CBSI3b [IPOYHEE.

JUIMHA CBA3H — 3TO PacCTOSHNE MEXIY LEHTPaAMW CBSA3aHHBIX aTOMOB.
JIBOWHasA CBs3b KOPOUE OAHHAPHOMN, a TPONHAsI — KOPOUE IBOWHOMN.

TMoasipHOCTH CBA3H 00YCIIOBIMBACTCS HEPABHOMEPHBIM PacIpeAcIIiCHUEM
(Tonsipu3anuei) 3MeKTPOHHON TITOTHOCTH.

IIpuunHOli BO3HHKHOBEHHUS TOJIIPHOCTH CBA3HM CIYXKHUT pasjHuYHe B BIIEK-
TPOOTPHIATENIBHOCTH CBA3aHHBIX aTOMOB.

DIIEeKTPOOTPUHIIATEIBLHOCTL — OTO CIIOCOOHOCTH aTOMA B MOJIEKYJIe TpH-
TATUBATh BAJIEHTHBIE 3JIEKTPOHBI, CBA3LIBAIOIINE ETO C IPYTUMH aTOMaMHU.

Yem Oonblnie 3MEKTPOOTPUIIATENBHOCTE ATOMA, TEM CHJIBHEE OH TIPUTATH-
BaeT DJIEKTPOHBI KOBAJIEHTHOM CBS3H.

OcHOBBIBasICh HA 3HAYEHUSX DHEPIUHM CBs3el, aAMEPUKAHCKUM XUMUK
JI. [lonuur npennokun KOIUYECTBEHHYIO XAPAKTEPUCTUKY 3IEKTPOOTPULIA-
TeabHOCTH (mKaJaa [loaunra):

F>0O>Csp>N;Cl>Br, Csp’ >1>Csp’, S>H
40 35 32 30 2,8 26 25 22

DAEKTPOOTPULATENBHOCTL HE ABIACTCA A0COMIOTHONU KOHCTAHTOM dEMEH-
Ta. OHa 3aBucUT OT 3¢ (deKTUBHOrO 3apaia sapa, Buaa rudpuauszanun AO u
BJIMSIHUSA 3AMCCTUTCIICH.
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[TonsipHoCTh CBA3CH BO3pAcTaeT ¢ yBeJUYECHUEM PA3HOCTHU B YIEKTPOOTPU-
LIATCIIBHOCTH CBA3AHHBIX aTOMOB. TakuM 00pa3oM, MOKHO MPC/ACTABUTH MCPC-
X0/1 OT HEMOJIAPHOH KOBAJICHTHON CBA3M 4epe3 MOJISAPHYI0 K HOHHOM CBA3M.

Tabmuma 5
A—A A<B A-C"
Heno.ﬂﬂpnaﬂ RKOBATICHT- HO.]]le]aH Honnad ¢BA3b
HAasl CBA3b: KOBAJCHTHAYN CBA3b: (rereponosipHas)

NIIEKTPOOTPULATEILHOCTL | 110KA3bIBaeT, COOTBETCTBEH-|BO3HUKAET 3a CHET DIIEKTPO-
CBSI3aHHBIX aTOMOB OJHHA-|HO, U30BITOK M HEIOCTATOK [CTATHUCCKOIO IIPUTSKCHUSI
KOBd ICKTPOHHOW TUIOTHOCTH Y|MEXKTy  HMOHamu,  oduiee
aToOMa II0 CPaBHEHHUIO C CO-|3IeKTpoHHoe 001aKo OTCyT-
CEeJHUM B 3aBHCHMOCTH OT|CTBYET.

UX  3NEKTPOOTPULATENLHO-
CTH.

B cxeme anmekTpooTpUIaTENHHOCTE DIEMEHTOB yObBaeT B pany A>B>C.
[1onsIpHOCTE ABNAETCS BAKHBIM CBOMCTBOM KOBAJIEHTHbIX CBsA3eH. [lomsipubie
KOBAJICHTHBIE CBA3U MPEAPACIONOKEHBI K TETEPOIUTUYECKOMY Pa3pbIBY.

IoaspusyeMoCcTb CBA3H — 3TO Mepa CMEILLEHHUs DIEKTPOHOB CBA3H O[]
BJAUAHUEM BHEUIHErO SJIEKTPUUECKOrO MOJ, B TOM YUCAE U APYrOid pearu-
PYIOLIEN HACTULIBIL.

[Nonspusyemocts onpenensercs NOABMKHOCTBIO 3EKTPOHOB. DNIEKTPOHbI
TCM [OJIBUKHEE, YCM JAJIbLIC OHU HaxoasaTcs oT aacp. Ilo nonsipusyemoctu n-
CBSA3b 3HAUYUTEIBHO MPEBOCXOJUT G-CBA3b, TAK KAK MAKCUMYM 3CKTPOHHOMU
IJIOTHOCTH T-CBA3M PacnoJiaracTest nanblie OT CBA3biBaeMblx aacp. Iossapu-
3yCMOCTb B OOJIBLICH CTCIICHU, YEM IOJIAPHOCTD, ONPEICIACT PCaAKUHOHHYIO
CIOCOOHOCTE MOJICKYJI 110 OTHOLICHUIO K ITOJIIPHBIM PCArcHTaMm.

Jlonopuo-akuenTopuble CBA3H

ITepexpriBanne ABYX OAHORIEKTPOHHBIX ATOMHBIX OpOUTalielt — He eIUH-
CTBEHHBIN MTyTb 00pa30BaHUS KOBAIICHTHOW CBSI3U.

KoBajieHTHast ¢BsI3b MOYKET OOpPA30BBIBATHCS 34 CUET ICKTPOHHON MaphI
OJTHOTO aToMa (JIOHOp) ¢ BaKaHTHOWM OpOWTAIIBIO APYroro aToMa (aKLENnTop) U
Ha3bIBaCTCAd JOHOPHO-AKLENTOPHOH W KOOPAUHALMOHHOM.

Honop Axuenrop

Tll Tll
Alk—l}]: + H*CI™ Alk—Tl\l—H Ccr

H H
HepBuunbiii  (Henonenennas Xuopnj
aMUH rmapa HMeKTPOHOB AIKWIaMMOHUS
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OO0pa3oBaBLIAACA JOHOPHO-AKLUENTOPHASA CBA3b OTAMYAETCH TOJLKO CIIOCO-
Oom o0pa3zoBaHus; 110 CBOWCTBAM OHA O/IMHAKORA ¢ OCTAJIbHBIMU KOBAJICHTHBIMU
CBA3AMU. ATOM a30Ta-JIOHOD [IPH 3TOM PUOOPETACT NMOJIOKUTEIbHbIN 3aPsil.

Pa3HOBWIHOCTBIO TOHOPHO-AKIECTITOPHOW CBSI3W CITY/KHUT CEeMUMOJSIPHAs
CBSI3b, HAIIPUMEP, B HUTPOTPYTITIC:

O
: 7
R—N—O0 R—N ]
HITH \ -~ LCGMMHOﬂﬂpHaH CBF|3|;'.~/l
O O
HUTPOCOCTHHCHHC

OanoBpeMeHHO ¢ 00pa30BaHUEM KOBAJICHTHOU CBA3U 34 CUET HEMOJeNCH-
HOM Mmaphl MCKTPOHOB a30Ta HA CBA3AHHBIX aTOMAaX BO3ZHUKAIOT MNPOTUMBOMO-
JOKHBIE [0 3HAKY 3apsaibl. 3a CHET MICKTPOCTATUYECKOIO MPUTAKEHUA MEKIY
HHUMM JONOJHUTEIBHO BO3HMKAECT MOHHAA CBA3b. Pe3ynbTupylollee coyetanue
KOBAJICHTHOKH M MOHHOH CBSA3M HA3bIBACTCS CEMMTIOJISIPHON CBA3BIO, Xapak-
TCPHBLIM [PU3HAKOM KOTOPOH ClIY)KUT HAJIMYWC NMPOTUBOIMOJIONKHbBIX 3aps10B
Ha KOBAJICHTHO CBSA3aHHBIX aTOMaX.

JIOHOPHO-aKIENTOPHBIC CBA3W XapaKTEPHBI IS KOMIIJICKCHBIX COCIHHE-
HUW, HA3bIBACMBIX TAKXKC JOHOPHO-aKLCITOPHBIMHU KOMIUICKCaMu. B 3aBucu-
MOCTH OT THNa JIOHOpa, T.€. OT TOTO, KakHe 3NEKTPOHBI 0000UIECTBIAIOTCS,
KOMTUTEKCHI KJIacCU(UIUPYIOTCS KaK N- WIH T-KOMTIIIEKCHI.

Boaxopoansie cBsazn

ATOM BOJIOPOJA, CBS3aHHBIN C CHIIBHO 3IEKTPOOTPULIATENHHBIM aToMOM (N,
O, F) snextpoHoneduIMTeH U ciocoOeH B3aUMOEHCTBOBAThH C HEMOAeNEHHON
napoi AIEKTPOHOB OPYTOTO CHITBHO 3IIEKTPOOTPULIATEIIHFHOTO aTOMa, HaXOsIIIe-
rocst 1100 B 3TOH ke, b0 B Apyroi Monexyie. B pe3ynsrare BO3HUKAET BOAO-
POAHAN CBA3b, SBISIOMAACA PA3HOBHIHOCTHIO JOHOPHO-aKIENITOPHON CBS3W.
['padhudeckn BomopoaHAs CBsI3b 0DO3HAYAETCA TPEMS TOUKAMU. ATOM BOJIOpOJa
CILyKUT CBSI3YIOIIUM MEXIY ABYMS DJIEKTPOOTPULIATENbHBIMHA ATOMAMMU.

) |
—O-H-:07  —O—-H--:02¢7 —O—H-w :N—
\ N |
N-H- 107
/ N\

OHeprus BoaopoHoH cBa3u Hesennka (10-40 kJ>x/MoOITb) 1, B OCHOBHOM,
OTIPEJICTISICTCS DIICKTPOCTATUUCCKUM B3aUMOJICHCTBHEM.,

MexMoeKyJIsIpHBIE BOJOPOAHBIC CBS3H OOYCITOBIMBAIOT aCCOIHAIIHIO
OPTaHWYECCKUX COCTUHEHWH, HaPUMED, CITHPTOB, KUCIIOT.
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CH, /O “** HO
H/.O.' : CoHs H::,C‘{ >—CH3
" 0- /

T Eb .
. H/_O_' OH nnn O
TpymMep 3TUNOBOro cnupTa Hdrmep yKCyCHOM KMCNOThI

ObpazoBanue BOJOPOHBIX CBS3eH BIHMACT Ha PHU3MUecKue (TeMiieparypa
KUTIEHUSA) H XUMHYECKHE (KHCIOTHO-OCHOBHBIE) CBONCTBA coenmHeHmH. Tak,
TeMmepaTypa KumeHus 3tanona (78,3°C) 3HaUHTEIBLHO BRIIIE, UeM Y UMEIOITe-
ro OJMHAKOBYIO C HUM MOJICKYJISIPHYIO MAaccy AuMeTmwioBoro »dupa (-24°C)
CH3-O-CHj;, HE accOTMHPOBAHHOTO 3a CYET BOJOPOIHBIX CBI3CH.

Opranudeckue coeTMHEHNS MOTYT B3aUMO/IEICTBOBATh C PACTBOPUTEIIEM,
T.€. CONbBATUPOBATLCS 33 CUET 00PA3OBAHUA MEKMOIEKYJIISPHBIX BOJOPOIHBIX
cBszeil. HanpuMep, B BOJHOM pacTBOpe MPOUCXOIUT TUAPATALIUSA CITUPTOB:

H=0=H --- :0°"
H

MoryT BO3HHKATh ¥ BHYTPHMOJIEKYJSIPHBIE BOIOPOIHBIE CBSI3H, HATIPH-

MEP, B CAITMITHIIOBOM KHACITOTE, HTO MMPHBOINT K TIOBBITICHHTIO €€ KHCIIOTHOCTH
OH

CanmuuunoBas KUCIOTa
Bonoponupie C¢BA3M HMMEIOT BaKHOE 3HA4YCHHME M1 (POPMUPOBAHUS IPO-
CTPAHCTBEHHOM CTPYKTYPBI OCJIKOB U HYKICHHOBBIX KHCIIOT.

B3anMHoe BJIMSIHHE ATOMOB

Peaximonnas cnocoOHOCTh COSAVHEHUH B 3HAYMTENBLHONH CTEMEHU 3aBU-
CUT OT XapakTepa paclupeaelleHus JIEKTPOHHONU TUIOTHOCTU B HEPEarupyomux
MOJeKyJ1ax. HepaBHOMEpHOCT:, B pacnpeaeneHuy 3IEKTPOHHOU IUIOTHOCTU
ABJSIETCS CJIEACTBUEM ICKTPOHHLIX (PQEKTOB 3aMmecTuTeneii, noapasaense-
MBIX Ha HHAYKTUBHBIA U Me30MeEpHbIN 3P (eKThI.

NupykTuBnbii 3¢grdexr

KopanentHas cBa3b HenoJsapHa (€€ 9AEKTPOHHAS NUIOTHOCThL pacnpencne-
HA PaBHOMEPHO) TOMBKO MPU CBS3bIBAHUY OJMHAKOBBIX WM ONHU3KUX MO 3JCK-
TPOOTPULATCIIBHOCTH aTOMOB. [Ip1 COCAMHCHMM aTOMOB € Pa3HOU WICKTPOOT-
PUMLATCIIBHOCTBIO DJICKTPOHHAS JIOTHOCTh KOBAJICHTHOMW CBSI3M CMCIICHA B
CTOPOHY JICKTPOOTPULIATCILHOIO atoma. Taxkas cBsi3b nonspusopana. Iloss-
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pu3alys He OrpaHMuYMBAECTCA TONLKO OJHON G-CBA3bIO, 4 PACHPOCTPAHAETCA MO
LICTIM W BCACT K MOSIBJICHHIO HA aTOMaX YACTHYHBIX 3apsiaoB (0):
"o 8 8- 8- 5-
G C==(C—=(C=X

Takum oOpasom, 3amecTuTenb X BbI3BIBAET MOAAPU3ALKIO HE TONLKO
«CBOCH» G-CBA3U ¢ aTOMOM YIJIepojad, HO NepefaeT BiausHue (OposBaseT 3¢-
(beKT) M Ha coceiHuE G-CBsI3U. TakoW BMJ AICKTPOHHOIO BAMSHMS HA3bIBACTCS
HHAYKTHBHBIM 1 0003Havaercs L.

Hunykrusnerii dgdext — 510 niepeaaqa dJICKTPOHHOTO BIIMSHUS 3aMCC-
TUTCIIS 110 LICITY G-CBA3CH.

HanpasicHue nHAYKTUBHOIO 3 (pCKTa 3aMCCTUTCIIS IIPUHSITO KauCCTBCH-
HO OLICHWBATh CPAaBHEHUEM ¢ aTOMOM BOJOPOJa, MHIYKTUBHBIN 3(pPeKT KoTO-
poro tipuHAT 3a 0 (cBa36 C-H cunTaroT mpakTHYeCKu HETOISIPHOI)

o 0o- 0- O+

X: -1 H:1=0 Vi

3amecTuTens X, TPUTATHBAKOIINK 3JIEKTPOHHYK) TINIOTHOCTE G-CBS3U
CUIIBHEE, UYEM aTOM BOIOPOMA, HPOAGASAem OMPUYAMETbHbIY UHOVKIMUGHBIU
aghghexm, -1. Ecnm ke 3aMecTUTENTh ¥ IO CpaBHEHWIO ¢ aToMoM H yBenmunga-
€T 3NEKTPOHHYIO TUIOTHOCTH B IIENH, TO OH MPOSABISAET HOIOJICUMEIbHBIU UH-
oykmuensiti 3hhexm, +1. Tpapuueckn I-3ddextT n3odpaxkaeTcss CTPEITKOH,
COBHAJAIONIEH ¢ TTONOKEHHEM BaJIEeHTHOM UePTOUKY U HAMPABIEHHON OCTpHeM
B CTOpOHY OoJiee RIeKTpooTpHuilarenbHoro atoma. +1-Dd¢gdexTom obmanarot
ANKUIBHBIE TPYIIIEI, ATOMBI METAIITIOB, AHUOHEI.

fHB CH,
H,C—C=—H
CH,
CH,: +1 CH,: +1
Wzo0yTan Tonyon
(2-meTHnTIpOTIAN) (MeTunden3on)

BoutblmHcTBO 3aMecTHTeIc obnajsact -I-apdekrom 1 Tem OolIbIIMM, HeM
BBILIC JICKTPOOTPULATCIABHOCTh aTOMa, 00pa3yrocro KOBAJICHTHYIO CBS3b C
aTOMOM YTJIepoa.

o+ 6 8§ 6

H3C—)-C| H3C+CH2+OH @—»COOH

Cl: -1 OH: -1 COOH: -1
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WunyktuBublid 3G @eKT n3-3a cnadoil nomspu3syeMoCTH G-CBA3U 3aTyXaeT
ucpes 3-4 o-csa3u B uenu. Ero jciicTBue Hanbosice CUIIBHO NPOSIBISACTCS Ha
ABYX OJMKalIKMX K 3aMCCTUTCIIIO aTOMaX YIicpo/a.

Mesomepubiii 3¢ derr

Ecim vHykTHBHBIH 2 pEKT UMEET MECTO BCET/la, KOTla B MOJICKYJIC €CTh
aTOMBI C Pa3JIMYHON ICKTPOOTPULIATCILHOCTBIO, TO JUIS MPOSBIICHUSA ME30-
MepHOTO 3(derTa HEOOXOANUMO HATTMINE B MOJIEKYJIE COTIPSKEHHOTO YUacTKa
(TIPUCYTCTBYE YEPEAYIOMTUXCS OJMHAPHBIX U JIBOWHBIX CBA3ell). Me3oMepHEbIi
3 dexT Takke Ha3BIBAIOT H(PpPeKTOM COMPSIKEHN, TaK KaK Tiepeaaia BIHs-
HUS TTPOUCXOJUT IO CUCTEME T-CBSI3EH.

Mezomepubiii 3¢ppext (M-3ddexT) — 3T0 nepegava 3IEKTPOHHOTO BITHSA-
HUS 3aMECTHUTEIIS 10 CUCTEME TT-CBA3EH.

3aMecTUTENH, MOBLIMIAIIINE 3IEKTPOHHYIO IUIOTHOCTh B COMPSKEHHOMN
CHACTEME MPOABISIOT MOJOKHTEJbHBIA Me3oMepHbIH ¢ dexT, +M. [lonoxu-
TENBHBIM ME30MEPHBIM 3(h(hekToM 001a1aI0T 3aMECTUTEIH, COAEPIKAITUE ATOMBI
C HeMoJAeNeHHOM IEKTPOHHOH Mapoit WK 1IelbIM OTPUIATENBHBIM 3aPAI0M.

/—— LN " m - LI
(_oH N@ cl )
\h
} j
B— = O— o’
OH: +M H,N: +M Cl: +M
deHon AHUNKNH Xnop6eHson

3aMecTUTENH, OTTATUBAIOIIUE MISKTPOHHYIO IUIOTHOCTh U3 COIPSDKEHHOU
CHCTEMBI, TIPOSBIAIOT OTPUIATEAbHBIN Me3oMepHblii dddekt, -M. K HrM o1-
HOCSITCSI HEHACHIIIIEHHBIE TPYIIITUPOBKH, ITOJIOKUTENBHO 3aPHKEHHBIE ATOMBI.

HZSCE:QJH—(IJQ(S)_ ” 6?%*/0“ ‘*O‘QgtOH
i C
o+ o+
54 %5
5+
CHO: -M COOH: -M

ITepepacnipeneenne (cMeleHHE) OOIETo JICKTPOHHOTO o0laka noj JieH-
cTBueM M-3ddekra rpadpruecku 00603HATAETCS U3OTHYTHIMU CTPEIKaMU, Ha-
a0 KOTOPBIX TMOKA3bIBACT, KAKUE P- WIH f-3JICKTPOHBI CMEIIAOTCS, a KOHET]
— CBSI3b WJIH aTOM, K KOTOPBIM OHU cMemiaroTed. Ha KOHIEBBIX aToMax ¢ Co-
IPHKEHHON UelH 00BIYHO YKA3BIBAIOT YaCTHYHBIE 3apsAAsl. B oTmuune oT nH-
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JYKTUBHOI'O ME30MEpPHbIH 3PP EeKT nepeaaeTcs no CUCTEME CONMPAKECHHbIX CBI-
3CH HA 3HAYMTCIBHO DOJILIICE PACCTOSIHUC.

B 1uesnom, npu OLICHKC BIMAHMS 3AMCCTHUTCIICH Ha PACHPCACIACHUC JJICK-
TPOHHOW TIJIOTHOCTH B MOJICKYJIC HCOOXOIMMO YUUTHIBATH CYMMapHOE JICHCT-
BUC WHAYKTHBHOTO W ME3OMEPHOTO 3(pPekTOoB.

N5 ~ 85—
N N A . ¥ L.
o Cl H,C=CH-C=0 % OH
@ N On B
5~
H3C
XnopBeHson Akpvnoeas KucnoTa M-Kpeson
Cl: -l = +M COOH: -I, -M CH,: +1; OH: +M > -|
o~ - > P
\ ¥ /?)‘ AN ) //E))
C H,C-COOH  HaoN S\
OH ’ {/ "oH
h_s i O

BeHsonHan kncnota  YkcycHas kucnota CynbdaHunosas kucnoTta

COOH: -1, -M COOH: -I NH,: +M>> -|
SO,H: -1, -M

Bce 3amecTuTenH B 3aBUCUMOCTH OT TOTO, TIOBBIINTAIOT OHU VWJTH TOHMKAOT
NIEKTPOHHYIO TUIOTHOCTH B MOIIEKYJE, PACCMATPHBAIOTCH KaK 3.1eKMpPOHOO0-
nopuste — M (anxunel, NH,-, OH-, -OR) wiu saexkmponoarxyenmopusie — 34
(ramorensl, -NO,, -COOH, -SO;H, >C=0).

3. [IpocTpaHcTBEHHOE CTPOEHHE OPraHHYECKHX MOJIEKY.IL.
Kondurypanus. Kondgopmanus

CrepeoxumMus HM3y4aeT NPOCTPAHCTBEHHOE CTPOEHUE OPraHUMYEeCKUX CO-
enuHeHui. E€ MOKHO Ha3BaTh XMMUEU COCMHEHUN B TPEXMEPHOM IIPOCTPaH-
cTBe. [IpocTpancTBEHHOE CTPOSHUE B3aUMOCBA3aHO HE TOALKO ¢ (PUINUECKUMU
¥ XUMMYCCKUMHU CBOHCTBAMH BCUICCTB, HO W C NPOSABIACMON MMM OUOJIOrHUC-
CKOH aKTUBHOCTBIO.

ITousiTue 0 cTpoenun

Hawnbosee moHoOe NPEICTaBICHUE O CTPYKTYPE OPraHWuCCKON MOJICKYIIBI
CKJIAABIBACTCA U3 3HAHWUA €€ XUMHWUECKOTO W TMPOCTPAHCTBECHHOTO CTPOCHUS.
[Ton crpocHrem A.M. bytiiecpoB noHuMai 1ociic1oBaTe/IbHOCTE CBA3CH aTo-
MOB B MOIICKyJe. B Hacrodlee BpeMs YUUTBIBAETCS HE TOJBKO TOCIEHOBA-
TEIMBHOCTH, HO ¥ TIPUPOA, T.€. JIIEKTPOHHOE CTPOCHHE CBSI3EH.

XHMHUYECKOe CTPOEHHE MOJIEKYIIBI ONPEACIACTCA TTPUPOIOH M TIOCITEN0Ba-
TEITBHOCTBI) CBSI3eH MEXKIY COCTaBIOINNMU €€ aroMamu. Bakneiiiel xapakre-
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PUCTUKON HEOPraHUYECKOTO COSNHMHEHUS CIY>KAT €r0 COCTaB, BhIPAKACMBbIA MO-
JekyJispHoi Gopmyitoid, Hanpumep, HC1, HoSO4 n t.a. s opraHmucckux co-
CJIMHCHMI COCTAB M, COOTBCTCTBCHHO, MOJICKYJISIpHAs (OpMYyJia HC SIBISIIOTCA O/1-
HOBHAUYHBIMU XapaKTEPUCTHKAMH, TaK KaK OJHOMY M TOMY € COCTABY MOXKET CO-
OTBCTCTBOBATH 3HAYNTEIIEHOE KOJIMUCCTBO PCAIBHO CYLICCTBYIOMINX COCAVMHEHNN,
310 siesieHne OblIo OTKpbITO Oostee 150 sieT Hazaj U Ha3BaHO M30MepPHeEi, a pas-
JIMYHBIE BEILIECTBA C OJMHAKOBBIM COCTABOM H30MeEpPaMM.,

H3oMepamu Ha3BIBAIOTCS COSAVHEHHS ¢ OJMHAKOBBIM COCTABOM, HO OT-
JTMYAIOIINECS] TPUPOION MM TOCIENOBATEIbHOCTBIO CBA3CH MEXKIY aToMaMu
W PacIoNIO’KeHUEM UX B TIPOCTPAHCTRE.

B cooTBeTCTBHH € 3TUM U30MEPHI IENATCS HA JBE OCHOBHBIE TPYIIIIHL:

CHIPYKITYPHBIE V30MEPEHI U HPOCIPAHCHIBEHHBIE TI30MEPEI — CIHEPEOU3OMEPDL.

CTpyKTYpHBIE M30MepPbI OTIHYAIOTCS TI0 XUMHYECKOMY CTPOEHUIO, TI0-
ITOMY WX €ITe HA3BIBAIOT uzomepamu cmpoenus. CTPYKTYpHBIC M30MEPHI Je-
TIATCA Ha PAI TPYIIIL

1. M3oMeps! nienn.

2. 30MepHsI OIOKEHUS:

a) KPaTHBIX CBA3El;

0) GYyHKIMOHATBHBIX TPYIIIL.

3. U30oMmepnl GYHKIIMOHAIBHBIX TPYIIIL.

CH,
|
1.CH, H3C—CHy;—CH,—CHj H;C—CH—CH,
ByraH H-ByTaH 2-MmeTunnponaH (n3obyTaH)

2.a)C,H, HyC=CH—CH,~CH;  H3C—CH=CH—CH,

ByTteH ByTteH-1 ByTteH-2
OH
Nponunoeeld cnupt  [lponaHon-1 [NMponanon-2
-0
H o}
Anbgerva-nponaHank KeToH-nponaHoH

Crepeon3oMepBl pa3InuaroTCs MPOCTPAHCTBEHHBIM PaCIOIOKEHHEM aTo-
MOB B MOJIEKyJEe. /][5l OnTMcaHus IPOCTPAaHCTBEHHBIX PA3IUIUNA UCIIOIB3YIOTCS
JIBA BAXKHEHNIIUX MOHATHUS B CTEPEOXUMUN — KOH(UTYypanusa 1 KoHpopManud
MOJIEKYI.

Kongpurypanusa — 310 ONpeieneHHoe MPOCTPAHCTBEHHOE PACIOIOKEHUE
ATOMOB B MOJIEKYJIE.
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Opranuyeckue coeJuHeHus MOTYT IIPU OJUHAKOBOM COCTABE U OJUHAKO-
BOM XWMHYCCKOM CTPOCHMM Pa3nuuyaThbCst KOHQUrypauucii (KoHpurypamm-
OHHbIE H30MEpPhI).

Ecni Bce "eThIpe 3aMECTUTENA Yy aTOMa yIJiepo/ia OJJMHAKOBBI, TO €ro Ipo-
CTPAHCTBCHHAS MOJCIIb TIPEICTABISICT COOON NMPABUIIBHBIN mempasop, B UCH-
TPE KOTOPOTO HAXOAUTCA aToM YIIIEpoJa, a B BEPLIMHAX PACIOJIATaioTCs 3a-
mectuTenu. BanenTHsie yriel npu 3toM paHBI 109,5°. Takoil yron npussTO
Ha3bIBaTh HOPMATbHBIM.

Terpasprucckast KOHGUIYPALHs SP - HOPHIM30BAHHOTO
aToOMa YIJIcpo/ia B MCTaHC

V sp -THOPUAN30BAHAOTO aTOMa YITIepoAa TPH 3aMEeCTUTENS (C ONHUM M3
KOTOPBIX OH CBSI3aH JABOWHON CBA3BIO) HAXOAATCS ¢ HUM B OJHOW TIOCKOCTH,
OHH UMEIOT HIOCKOCTHYIO KOH(USYpayuio.

Kondopmamun — 310 mpocTpaHCTBEHHOE PACTIONOKEHUE aTOMOB B MOIIe-
KyJlax onpeaeNeHHON KOH(pUTypauuu, 00yCIOBIEHHOE TOBOPOTOM BOKPYT OA-
HOW MJIH HECKOJIBKUX OAMHAPHBIX G-CBS3EH.

VYT01 moBOpoTa HA3BIBAETCS TOPCHOHHBLIM YTIIioM. B 3aBrcumocTy oT Be-
JTUYUHBI TTOBOPOTA MOJIEKYITa MOKET MPHHUMATE Pa3INIHbIe TeOMETPUISCKIE
dbopMBI, T.e. KOH()OPMALIHOHHbIE N30Mepbl (KoHpOpMeEpHI). VX B3auMHBIS
TIEPEX0/Tbl OCYIIECTBISIOTCS 0e3 pa3phiBa CBs3eil. J|nms mydrmero moHWMaHUS
3TOTO TIOHITHS YAOOHO BOCIONB30BATLCA MPOeKyUoHHbIMY (opmyiamu Horo-
MeHa, TOMYYAIOUMMHUCS TpU TIEPEeHOCe Ha TUIOCKOCTh IMPOEKIHMU MOJEKYJIbI
Ba0ab C-C cBsa3u. bimxaimuii kK HaOMIOAATENI0 aTOM YTIepo/a u3odpaxaercs
B BUJE TOYKH B IEHTPE KPyra, Kpyr IpH TOM CHMBOJM3UPYET YAAIEHHBINA
aToM yraeponaa. Tpu CBA3M KaKIOro aroMa M300paxkaloT B BUAE JUHUIMA, pac-
XOJALIMXCA U3 ISHTpa Kpyra — A1 OauKaliliero aroMa yiepoaa Wil ''BbICO-
BbIBAIOUTMXCA" U3-32 KPyra — [ YJAIEHHOTO aTOMa YIJIepoIa.

W3o0pasxcHnC Nzobpaxkenue
OImsKaiiero aToMa yriiepoia  yjialeHHOro aroMa yriepoia
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Koudopmanuu, B KOTOPBIX 3aMECTUTEAM HAXOISATCA APYr OTHOCHTEIbLHO
apyra B HauOoJice OJIM3KOM [OJIOKCHUM, 00/1a/IA0T CAMOH BBICOKOH HCPrUci
M HA3bIBAKOTCS 3aCTOHEHHBIMMU.

Kondopmamyn, B KOTOPHIX 3aMECTUTEII PACTIOJIOKCHBI JAJICKO APYT OT
Jpyra B MPOCTPAHCTBE, 00JIQJal0T HAMMCHBIICH DHCPTUCH M Ha3BIBAKOTCA 3a-
TOPMOKEHHBIMHU.

H
H |
Y H
3acnoHeHHAasM 3aTOPMOMKEHHAS

OTaH ABISAETCS MPOCTEUITUM COSTUHEHHEM, Y KOTOPOTO MOSABISAETCS BO3-
MOKHOCTB CYIIIECTBOBAHUS KOHPOPMAITHIA.

B mImHHBIX yraepoaHBIX NMENSX BpalleHne MOKET HMPOUCXOAHUTH BOKPYT
neckonbkux C-C cBazeil. [loatomy yrnepoanas 1enb MOKET IPUHAMATh Pas3-
HOOOpa3Hble KOH(DOpMAaIIHU:

1. KnenmneBuanyio;

2. Heperyasphyio;

3. 3urzaroo0OpasHyio

L 2. /\>

3.
NN

KoudgopManuu nMKIHYECKUX COCTUHEHHN

J1s8 LUMKIMYECKUX COSAMHCHUM XapaKTepeH Creuu(puyecKuil BUA Hamps-
KEHUS, BbI3BAHHBIA OTKIOHEHUEM BANCHTHLIX YIJIOB MEKAY aTOMaMu yriaepo-
Ja B UMK/IC OT HOPMAJIbHOIO 3HAUYCHMA. DTOT BMJI HANPSHKCHUS HA3bIBACTCS
YIJOBBIM MK 0ailepoOBCKHM (N0 MMCHM aBTOPA TCOPHUM HANPSKCHUSA UMKIIOB
A. baiicpa). 3HaHMC CTCPCOXUMHHN LUMKIMYCCKMX COCIMHCHUN HMECT 00JIbIIOC
3HAUCHUE, TIOCKOIIbKY OUEHb MHOTME OHOJIOTMHECKH aKTHBHBIC COCHAVHCHHS
ABJISTHOTCS TIPOU3BOAHBIMU LUKJIHUCCKHUX YTIICBOOPO/IO0B.

Mauible UMKIIBI — UMKIIOTICHTAH W LMKIIO0YTaH UMCIOT OOJIBIIIOC HATPSIKE-
HHUE B IIUKJIAX, B CBSI3U C UeM OHHU OUeHb HeycTOWIWBHI. [{UKIOMEHTan nMeeT
TUTOCKYIO (popmy. Banentnsie yrmsl pasuel 108°, yrioBoe HampsHKeHUE TTpaK-
THYECKU OTCYTCTBYET, MOXET CYIIECTBOBATH B HETUTOCKOW KoH(popMmarmu
KOHBepTa. [[ATHUIeHHBIN UUKIT YCTOWYNB.
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H
Hzc/\<1 0g,\cH 5 H H !

CH, H H
H
LinknoneHTaH LinknoneHTaH (Hennockas
(nnockana dopma) dopma - KOHBEPT)

Huxnorekcad. [llecTHuneHHBIN UK HE MOMXKET OBITH TUTOCKUM HM3-3a Ha-
JTUYUS CUTBHOTO YTTIOBOTO M TOPCHOHHOTO HAMPSDKEHHS; B TUIOCKOM ITHKIIE
BHYTpPEHHHE BaJIeHTHBIEC YIIBI ObUIN OBI paBHBI 120°, a Bce aTOMEI BOJIOPOIa
HAXOMIINCEH OBI B 3aCIOHEHHOM TTOJIOKEHHL.

/CH2
H,C “CH,
| —

CH,

HC
o,

Linknorexkcan

VY UMKJIOICKCaHA BO3HUKAIOT MCHCC HANPSDKCHHBIC HCIJIOCKUC KOH(OpMa-
[IMK 32 CYCT ITOBOPOTA YIJICPOIHBIX ATOMOB BOKPYI G-CBSI3CH, CPC/IH KOTOPBIX
0oJtee YCTOWUHBBIMU SIBITSIOTCS KOH(POPMAIIHH KPecaa i BAHHBI.

Kongopmamnn kpecsa obosznagarores C (0T aHTI. chair — Kpecio), a
koHbopMalun BaHHBI — B (oT aum. boat — nonka) O6¢ koHpOpMALINK CBO-
OOJTHEI OT YTIIOBOTO HANpSUKEHUsI, Tak Kak yriusl B HUX paBHBl 109,5°. Kon-
dopmarns kpecia obIagaeT HaUMEHBIICH PHEpTHUeH Cpemu APYTHX KOH(pOp-
Marui IINKJIOTeKCcaHa.

Kpecno BaHHa

Bo3MmokHEBI B3auMHBIE TIPERpAIeHAs KOH(OPMAITHOHHEIX (OopM Kpecia B
dbopmy BanHEL [IponcxoauT 3To depes rubkue (GoOpPMBI, H3BECTHLIE 11O/ Ha3Ba-
HUEeM MoJyKpeca U ''mckakeHHol" BaHHBI (meucm-dopma). ITH KOoHPOP-
MAIH TaK¥Ke MOTyJIaroTces 3a cueT BpareHus Bokpyr C—C cpsizeit.

Illects cBazeit C—H, mapannenbHble OCH CUMMETPHUU KPECIOBHAHON (op-
MBI ITUKIIOTE€KCaHa, HAIIpaBJICHHBIE MOMEPEMEHHO BBEPX M BHU3, HA3BIBAIOTCSA
akcHaabHbIMH (cuMBON a). OctanpHble mecth C—H cBsS3eil pacronoKeHb!
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nog yraom 109,5°C k 3Toil ocH U TakKe MONEPEMEHHO HANPABIEHbI BBEPX U
BHM3. DTH CBSI3W Ha3bIBAKOTCS IKBATOPHATBHBIMHA (cumBoI e). Takum oOpa-
30M, y K@XKJA0r0 atoma yrjicpojaa OjlHa CBsi3b ¢ aTOMOM BOJI0PO/A PACIIONONKE-
Ha 3KBATOPHAIILHO, JIpyrasi — akcuanbHO. s uukiiorekcana xapakTepHa WH-
BepcHsl (M3MCHEHUE) LIMKJIA, B PE3YyJIbTATe YETr0 aKCHAIIbHBIC CBA3M TNPEBpa-
IIAXOTCSL B 3KBATOPHAJIbHEIE U, HA00opoT. [1pn 3TOM 3HEpreTHKa LKA HE Me-
HSIETCH.

I1. O0mume npHHIHIBI PEAKUHOHHOH CIIOCOOHOCTH
OPTaHHYECKHX COCIHHECHHH
TeopeTrnueckue OCHOBBI OPTaHUYECKON XUMHMH CIyaT (PyHIAMEHTOM JUIsI
MIOHUMAaHHsl OMOXUMHUECKUX MPOIECCOB, MPOTEKAIONINX B JKUBBIX OpTaHH3Max.
Hcxons w3 3amaun npodeccuoHATLHON HAMpaBIeHHOCTH, HaHOObIllee BHUMA-
HUE YJIENeTCs TEM PeaKIUsIM M TeM KJaccaM OpPraHUYecKWX COeIHHEHUH, Ko-
TOpPbIE UMEIOT HAaUOOIbITIEE 3HAUEHUE B METUKO-0NOITOTHIECKOM ACTIEeKTe.

Tune! oprannvyecKux peakunu

CrnocoOHOCTh BeITIECTBA BCTYNATh B XHMUYECKYIO PEAKIMIO U PEarupoBaTh C
OOJNBIIIEN WIH MEHBIIIEN CKOPOCTBIO HA3BIBAETCS €r0 PeaKIMOHHO CIIOCOOHOCTHIO.

Peaxnmonnas cnocoOHOCTb Beerjia MOMKHA PacCMATPUBATBLCS TOJLKO MO
OTHOLIEHUIO K peaKIIMOHHOMY napTHepy. CaMo BEUIECTBO MPU ATOM HA3BIBAIOT
cydcTpaToM, a NICHCTBYIOLICE HA HETO COSAMHCHUE (PEaKUMOHHYIO YacTULLY) —
peareHToM.

IouaTHe 0 MEXaHU3ME PeaKUMHU

Xumuveckue pearkyuy NPCACTABJISIOT COOOM MPOLCCCHI, COMPOBOXKAAKD-
LIMCCH M3MCHCHUCM PAacnpe/ICACHU JICKTPOHOB BHEUIHUX 000104EK aTOMOB
PCarupyrouX BCHICCTB,

JBHKYLICH CUIION XMMHWUCCKUX PCAKLIMI SIBIISICTCS] CTPCMIICHUC K 00pas3o-
BAHHMIO HOBBIX, 00JIaIal0NIMX MCHBLICH CBOOOIHON DHCPIUCH, M, CIICIOBATCIIb-
HO, Oonee cTaOMIBHBIX cUcTeM. HampaBiieHrne KOHKPETHOW pPeakinu orpene-
JIIETCS PACTIPEACIICHUEM JJIEKTPOHHON TUIOTHOCTH B WCXOJHBIX COSTWHEHUSIX
(ctatuuecknii GaKTOP) U OTHOCUTEITBHOW YCTOWUYHBOCTHIO BO3MOKHEIX TPO-
MEXYTOUHBIX HacTHII (AUHAMHYecKHUi daKTop).

BonbImMHCTBO OpPraHNYECKUX Peaklnii BKIFOYAET HECKOJIBKO TOCIE0Ba-
TEeNMBHBIX (IMEeMEHTAPHBIX) cTamuil. JleTanbHOE OMHCcaHHE COBOKYTTHOCTH ATHX
CTaJH} HA3BIBAETCS MEXAHH3IMOM.

MexaHniM peakunMH — JEeTaTbHOE OMHCAHUE TyTel peakiuu, MpoTe-
Karoniel B cucTeMe ¢ YIeTOM ee MaKpo- H MUKPOU3MEHEHUH.

OH MOKET YTOUHSATHCS U Jake MEHATHCS C TOSBICHUEM HOBBIX (DaKTOB, C
COBEPIIIEHCTBOBAHUEM HANIUX 3HAHHIA.
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MexaHusM peakiiui JOJKEH COIVIACOBLIBATHCS CO CTEPEOXUMUEH U KUHE-
THKOH npouccea.

OOf1as CKOpOCTh CHOMKHOKW XUMMUCCKOHW peakuuu onpeacnscres (aumu-
mupyemcst) CKOPOCTBIO e€ HandoJiee MEIUICHHOW CTajlnu, a CKOPOCTb COCTaB-
JISTFOLIMX 3JICMCHTAPHBIX Peaklyil — UX JHeprHed akTusauun E,,

ITocnennsist HEOOX0MMA IS OCYILECTRIICHUS 3PPEKTUBHOTO CTOJIKHOBE-
HUS MOJIEKYJI, MPUBOISILETO K B3aMMOACHCTBUI). E€ MOKHO ONIpEneuTh Tak-
K€ Kak IHEPTrUI0, HEOOXOANMYIO AN NOCTHKEHHUS CUCTEMON TepeXoaHOTo
COCTOSIHWSI, WHAUC HA3BIBACMOTO AKTHBHUPOBAHHBIM KOMIIICKCOM, TIPEBpAIe-
HUE KOTOPOTO B MPOIYKTHI PEAKITUH TPOUCXOIUT YIKE CAMOTIPOU3BOIBHO. UeM
MEHBIIE BEIMTHHA 3HEPTHHM aKTHBAIIUU PEAKIUU, TEM BBINIE €€ CKOpOCTh. B
cilydae MHOTOCTYIEHUATBIX TIPOIIECCOB HEKOTOPHIE CTANHM BKIIOYAIOT 0o0Opa-
30BaHNE UHTEPMEIHATOB — ITPOMEKYTOUHBIX HECTAOMIIBHBIX HacThil. B xade-
CTBE MHTEPMEIUATOB YACTO BBICTYHAIOT OpPTaHUYECKNe MOHBI WU PaTHKAIbL
Wx oTHOCUTENbHAS YCTOMUMBOCTH U, CIEA0BATENLHO, BEPOIATHOCTL 0OpazoBa-
HUSL PACTET € YBENIMUECHUEM BO3MOKHOCTU PACCPEAOTOUCHHUS, T.€. OCIOKAIU3A-
yu 3apsaa UM HECTIAPEHHOTO YIEKTPOHA B TAHHON YAaCTHIIE.

Huke npuBomsaTca munuunsie 3Hepeemudeckue ouazpammst 0isl HeKama-
JTUSUPYEMBIX U KAMATUIUPYEMbIX HPOYECCO8.

e N Ay r—

COCTOAHHE ~/ Hble deph eHT-
cybeTpaTHELE

IExomHBIE T

EenqecTEa AC BeleCTEA

CroborHad »Heprut, &
CpoborHas »Heprut, &

Xon pearipi Xop pearipM
1 - MEKATATU3HPYCMAA PCAKIINA
2 — KaTalM3UpyCMas peakLus

Kartanuszatop CcyuieCTBEHHO MOHWKAET BEAMUYMHY DHEPruu aKTUBALMU U
TE€M CaMbIM YBEIHWYUBACT CKOPOCTb XUMMYECKOU peaxkuuu. [lpu 3TOM OH He
BJIMACT Hd INOJOMKCHHUC paBHOBCCHH [\‘[C}Kﬂy HCXOJHBIMHU KM KOHCYHbBIMH ]'IpO—
TYKTaMu, T.€. HA U3MEeHeHue cBo0o HOM 3Hepruu npouecca AG. Jns peakuuii,
NPOUCXOASIINX 6 opeanusme (in vivo), 0co0eHHO BakeH (pepMeHTATHBHbIH
KaTaJIu3, KOTOPbIM OCYUIECTBASACTCS MPU MOMOUIM (PEPMEHTOB (PH3UMOB) —
BbICOKOCTICUU(DUUHBIX KaTaIu3aTOPOB OCIIKOBOMN [PUPO/IbI.

ITpn paccMOTpeHUM OMOXUMHMYCCKMX I[IPOLICCCOB PCArcHTaMM CUMTAROT
(PCPMCHTBI, @ BCLUCCTRA, NOJIBCPIraloIIMCCs MX JICHCTBUIO — cyOcTpaTaMy.

3HAHUE TEOPETHUCCKUX OCHOB peakuui 3akiaibiBaeT (PyHIaMEHT IS
0000IICHNS PA3PO3HCHHBIX OIBITHBIX JAHHBIX, TOMOTACT YBHUICTH CXOACTBO U
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OTAMYUE MEKAY PasHOOOpPA3HBIMU XUMHUYECKMMU, a TAKKE OMOXUMUYECKUMU
PCakUMsAMHU, HAKOHCLL, MOMOIacT YIPABISTh X0/10M TOIO MJIM HHOIO npoucccea.
1. Knaccupurauus opranuv4ecKuX peakumii 1 peareHToB
OpraHWyecKue Peakri KIacCHPUIHPYFOTCS HECKOTBEKUMH CITOCOOaMHU.

. B coomeemcemeuu ¢ Koneynvim pe3yibmamom OPraHUYSCKUE peaklnun
JCIIST HA HECKOJIBKO OCHOBHBIX THITOR:

1. Peaknum 3amermeHnst (CHMBOI S oT «substitution» — 3amenienne). s
HACBHITIEHHBIX YTIIEBOAOPOIOB XapaKTEPHBI PEeaklNKi PaAnKAIbHOr0 3aMe-
IMEHUS — CUMBOJI Sg, IS apOMAaTHYECKUX COSIWHEHWN — PEakINH JIeKTPO-
(GpUABHOTO 3aMeleHNs] — CUMBOJ Sg, IS CITHPTOB U TalOTEHOTPON3BOTHBIX
— peakIuy HyKJIeo(PHJILHOT0 3aMellleHIusI — CUMBOIT Sy.

2. Peaknuu npucoeanHeHus (cumBoi A ot «addition» — mpubarienue).
JI7 HeHACHIIMIEHHBIX YTIEBOIOPOA0B XapaKTEPHbI PeakIuy 31eKTPoQUILHO-
ro npucoeJUHEHHS] — CUMBOJ Ag, JUIS aIbJETHIOB U KETOHOB — pPEaKIIHd
HYKJIEO(NILHOTO MPHCOETUHEHUS] — CHMBOI Ay

3. Peakuuu »IUMHHHPOBAHUA WK oTmemaedus (cumBol E ot «elimi-
nation» — OTIIEIJIeH e ) — 00paTHBIE PEAKITUSIM IIPUCOETUHEHSI.

4. IeperpynnupoBKU. B Xoje meperpynmupoBOK TPOUCXOJUT TIEPEXo]]
(MUrpanus) OTACIbHBIX aTOMOB WM TPYMI OT OJHOTO YYACTKa MOJEKYJbl K
apyromy. Hanpumep, oOpaTumas Murpanus NpoToHA MEKAY KHUCIOPOIOM U
YIIIepooM (KeT0-eHO0JIbHASI TAYTOMEPHS ), COIPOBOKIAIONIAICS MIEPECTPOii-
KOH CBA3CH:

H3C—([;l-l/r?3—CH3 —— H3C—CH:(|?—CH3
H O

O

H
ByTanon-2 (keTom) byten-2-o1-2 (eHomn)

5. Peakunu okucaenusi (0Ta1da4a MIEKTPOHOB, U3MEHEHHUE CTENEHU OKHUC-
JEHUS PEAKLMOHHOIO aTOMa yraepoaa).

6. Peakuuu BOCCTAHOBJICEHHSI (NpUEM HIEKTPOHOB, U3MEHEHHE CTENEHU
OKUCJICHUS).

I1. 71o mexanusmy peaxyuu.

Tunbsl MEXaHU3MOB ONPEACNAIOTCA TEM, KakuMm 00pa3oM pa3pbiBacTCs
CBA3b MEHJY aTOMaMu B CyOCTpaTe U PEAreHTE NPU NPOBEACHUM PCAKIIUM.

1. PagukannHbie peakuuu (cumson R).

PagukajbHbIe peareHThl (pajuKaiibl) — CBOOO/HBIC aTOMBI MIIH YaCTHLLbI
C HCCIAPCHHBIM 3JICKTPOHOM (I1apaMarHUTHBIC HacTHlbl). PajiMKkaibHbIC pea-
TEHTBl 00PA3YIOTCA B PE3YIBTATE 2OMOAUMUYECKO20 PA3pbléd KOBAICHTHOW
CBSI3U (TOMOJIN3), TIPY KOTOPOM KaXKIBIH M3 000UX paHee CBA3aHHBIX aTOMOB
OCTABIISIET y Ce0s 110 OAHOMY 3JIEKTPOHY. I'OMOIU3Y TTOABEpTarOTCs HETIOISIP-
HBIE WJTH MaJlOTIOISIpHbIe KoBalneHTHBIe cBsi3u THIa C-C wnm C-H, oOpa3zoBaHn-
HBIEe O0WIEH Mapoil HIEKTPOHOB, PEAKIUH HOCST YeHHOU XapaKmep.
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B o0uiem Buzae HUKE MOKa3aH TAKOU paspblB CBA3U 7151 MOJieKyabl E-Y
(rac E u V 0003Ha4al0T aroMbl MK IPYIINbl AaTOMOB, CBA3aHHbBIC OOBIMHOM KO-
BaJICHTHOM CBA3bIO):

EfY —— E-+V¥-; Cl-+HZCH; = HCl +CH;

Taxoii pa3pbIB MPOUCXOAUT NpH 00JIyUeHWH (YIBTpadHONIeTOBOM, paana-
ITMOHHOM ), BBICOKOI TeMmepaType, a TaKke MPOBEIeHNH PeaKIHH B ra3o-
BOH (pase. [IpuMepsl pagKkanbHBIX PEATEHTOB!

Cle; HOe; CHje.

2. NoHHBIe WIH TeTepPOJHTHYECKHE PeaKuHu (3JIeKTpoduibHbe, HYK-
Te0(hUITBHEIE).

B WOHHBIX peakIMAX NPOUCXOIUT IeTepOHTHYECKHH pa3pblB KOBa-
JIEHTHOM cBsi3H (rerepotm3). ['eTeponn3y MoaBepraroTcs KOBAJIEHTHBIE CBA3ZU
CIWJIBHO TIOIISIPU30BaHHBIE.

o+  o- o+ -

C —CL: C »>OH
IIpu 3TOoM cBA3yIOIIas MEKTPOHHAS Hapa OTXOIUT K Ooiee dEKTPOOTPH-
IATENBHOMY ATOMY, B PE3YIIbTaTe 00pa3yIOTCS KATHOHBI 1 AaHHOHBL
ELVo>E +V
B kauecTBe MPOMEKYTOUHBIX YACTHUI] B MOHHBIX PEAKIMSIX YaCTO y4aCT-
BYIOT KAPOOKATHOHBI I KAPOAHHOHDI.
Kap6okaTuoH — dacTHlla OPraHMYECKON MOIEKYJbI C TMOJOKUTETHHBIM
3apsIOM HA aToMe yTIepoa:
CH, CH,
CH3—»$—-—‘ €l — (:n_;—-—?+ + Cl
CH, CIl,
K'dD6OI(E;lTHO[I dIIHOII
Kap0annon — qacTuia opraHnIecKoi MOJICKYJIBI ¢ OTPULIATCIIBHBIM 3apsi-
JIOM Ha aTOMe€ yTIIEpoJia:
H;C : [M¢c — H;C + Me - merai;
KapoaHHOH KaTHOH
Cnoco® paspbiBa CBSA3M ONPENENSIET Mmun peazeHmd, ¢ KOTOpbIM OyleT
pearupoBath cyOcTpar. BOABIUMHCTBO PEAreHTOB, YYACTBYIOUIMX B MOHHBIX
(reTepoNUTUYECKUX) PeaKLMAX, JEIATC HA ABE KATErOPUU:
1. DnexkTpoduabhble peareuTsl (3JeKTpoduibl), cumpoa E';
2. Hykncodunbubie pearcHTs! (HyKIAeopuab1), cumeos N, niu Nu',
DNEeKTPOoPHIBHBIC pPeareHThl (3ACKTPOPMIbI) — 4acTHLbI C HCMIOJIHO-
CTBIO 3aIIOJJHEHHBIM BAJICHTHBIM 3JICKTPOHHBIM YPOBHEM. DTH HaCTHIIBI, UMES
HEJIOCTATOK DJICKTPOHHOHU TIOTHOCTH, 00pa3yloT HOBYHO KOBAJICHTHYIO CBS3b
3a CUCT ICKTPOHHOMN napb! cyocTpata. B npeic/ibHOM Cllydac TakMe HacTHlbl
MOTYT HECTH TIONHEIH TONOKUTENBHEIH 3apsa — npoton H', kation Br', katu-
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on nutponus NO, , kap6okatuonbl R3C" unau 6bITh 31€KTpOHEHTPanbHbIMU,
Hanpumep, okeuni cepbl (V1) (tpuokcu cepol SO3).
JaekTpodpuabHas peakums 3aMeumenns (Sg):
AnekTpodyr (yxoasauwana rpynna)
AnekTpodmn (Bxopgawaa rpynna)

- NO,

+
|H + HO:NO,

+ HO-H

CybcTpar PeareHT MpoayKkThl peakumm

HykneodguabHble peareHThl (HYKICO(DUITB) — JaCTHULIBI, UMEIOIINE IIEK-
TPOHHYH) TIapy HA BHEILITHEM AJIEKTPOHHOM YPOBHE. 3a CUET ATOW Iapbl TAKWE
peareHThl MOTYT 00pa30BHIBATE HOBYIO KOBAJICGHTHYIO CBA3L. OHU MOTYT OBITH
OTPULIATENRHO 3apsDKEeHHBIMU — Tuapua-noH H xmopupg-uon C1°, rugpore-
pokcua-noH HOO', ankokcu-noH RO’, unm aneKTpoHeNTpaIbHBIMA. B TakoM
ciIy4yae uxX HYKIeOo(pUIHbHOCTh 00YCIOBI€HA HATTMYNEM J} WIN M-3IEKTPOHOB —
HQO, 1\”_11,1 CHQZCHZ_,, C()H().

HyxkneopuabHas peakuns 3aMeieHus (Sy):

Hykneodoyr {yxoasawas rpynna)
Hykneodun (Bxoaswas rpynna)

\ -
CH,-Br + Na'OH ~ CH,-OH + Na'Br
Cybectpat  Pearent MpoayKThl peakumm

3. CHHX]]OHHble, COTTACOBAHHLIC HJIH MEPHIHKINYCCKHE PCAKITHA

OTnuuaroTcs oT YKa3dHHBIX BBIIIIC THIIOB peaI{uHﬁ TEM, UTO Pa3pebIB CTa-
PBIX CBSI3EH U 06p330BaHHe HOBEIX ITPOUCXOJUT 30CChE OJHOBPCMCHHO be3 y4a-
CTHA paIHKAJIBHBIX HWIH 3apAAKCHHBIX (HOHHBIX) YaCTHUIl, T.C. CHHXPOHHO. B

KaueCTBC MMPHUMEPa MOMKHO IIPHUBCCTH CHHTC3 OeH3oIa U3 AleTUIICHA:
HC CH CH

+ | — =
HC——=CH

Takoro Twma peakuuu MPOTEKAIOT MIPH OOITYICHWN WITH HarpeBaHuu. s
HUX TEPACT CMBICI IIOHATHE peareHTa u cyocTpara.

2. KHCJIOTHOCTH M OCHOBHOCTH OPTaHHYEeCKHX COCIMHCHUH

Co cTpoeHHMEM U PEaKUHMOHHONH CHOCOOHOCTBHIO TECHO CBS3AaHBl KH-
CIIOTHBIE U OCHOBHBIE CBOMCTBA OPraHMYECKHUX coequHEHUN. OgHAKO JIs
HAX HENPHUMEHHMa XOpOLIO W3BECTHAS B HEOPraHUYECKON XUMHH TEOPUS
JNEKTPOIMTUYECKON nHcconuanuu. s ONEHKH KHCIOTHOCTH U OCHOB-
HOCTH OpPraHuYecKUuX CcoeJuHeHUil Haubolbpllee 3HAYEHHE HMEIOT [IBE
TEOpUH — Teopus bpeHcrena (mpotonuTuyeckas) um Teopus Jlpiouca
(3NMeKTpOHHAs).
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KucnortHocetrs 1 0cHOBHOCTH 1o bpencreny

ITo Tcopuu bpeHeTela KUCIOTHOCTE M OCHOBHOCTh COC/IMHCHMI CBSI3bIBA-
eres ¢ nepeHocom nporona H .

Kncaorsl Bpencrexa (MpoTOHHBIE KUCITOTBI) — 3TO HEHTpaJIBHBIE MOJIC-
KYJIbI WJIW MOHBI, CITOCOOHBIC OTAaBATh MPOTOH (JIOHOPHI TPOTOHOR).

OcHoranust Bpencrena — HEHTPAIILHBIC MOJICKYJTBI WM WOHBI, CIIOCO0-
HBIE TPUCOEAVHSATD TTPOTOH (AKLETITOPHI TPOTOHOB).

KucnoTHOCTE M OCHOBHOCTE SIBISFOTCA HE a0COMOTHRIMHU, & OTHOCHTEITRHBIMU
CBOWCTBAMH COCIVHEHWH: KHCIIOTHBIE CBOMCTBA OOHApPYXMBAIOTCS JINITEL B TIPH-
CYTCTBUHM OCHOBAaHWI, OCHOBHEIE CBOMCTBA — TONBKO B ITPUCYTCTBUU KHUCIIOT.

Peaxmto Mexay KUCIIOTOH M OCHOBaHHEM B OOIEM BUJE MOMKHO TIpen-
CTABHTB CJIEAYIOLINM 00pa3oM:

A-H + B A+ B™H

Kucnota OcHoBaHue  CONPSXeH-  ConpshkeHHas kMcroTa
Hoe
OCHOBaHue

Kucnora A-H u comnpsizkeHHOEC 0CHOBaHHE A, a Takk¢ OCHOBaHUC B u co-
npsbxkeHHas kucnota B'-H, cea3aHHbIe TIpolleccaMy TIPHCOEIVHEHHS U OTIIET-
JICHHs] POTOHA, 00Pa3yIOT KHCJIOTHO-OCHOBHBIE Mapbl. Knciiota u ocHOBaHUe
B KHCIIOTHO-OCHOBHO!W IMape B3aMMOCBS3aHBI. YeM CHIbHee (cradee) KUCIIoTa,
TeM ciadee (CHIIbHEE) CONMpsbKeHHOE ocHOoBaHWe. Hampumep, XitopoBogopoaHast
kacrora HC1 cumpree, gem rmanHoBoopoaHas kuciota HCN | u mosTomy nna-
uua-uoH CN™ 6yzet Oonee CHIIBHBIM OCHOBAHUEM, YEM XIIOPH/I-HOH.

Kucaorer bpencrena

KucnotHOCTs OOBIYHO OTIpe ieseTcs 0 OTHOIIEHHIO K BOJAE KaK K OCHO-
Bannio. KonnuecTBEHHO OHA OIEHUBAETCA KOHCTaHTOI paBHOBecus (K) peak-
IIUH, 3aKII0YAIONIeCs B MEPEHOCE MPOTOHA OT KHUCIOTHI K OCHOBaHUIO (IIpo-
TONUTHYECKAS PEAKITHA )

CH,COOH +H,0 =—> CH,COO + H,0"
YkcycHaa OcHoBaHue AueTtaT-uoH WoH
kmcnota (M3bbITOK) (conpsixeH- rTMOPOKCOHMA

Hoe (conpsaxeHHasn
OCHOBaHue) KucnoTa)

KoncranTa kucnotnoctu K, onpenensercs 1o cneayronieMy YpPaBHEHUIO:
_ [CH,COO0TH,0
2~ [CH,COOH]
Yewm Goneie BemmuuHa K, TeM cunbHee kKucnoTa. B 3aBHCUMOCTH OT TIPUPO-

ABI JICMCHTA, ¢ KOTOPBIM CBA3aH TMPOTOH, T.C. B 3aBUCHMOCTH OT CTPOCHHUA KH-
CIIOTHOTO OCHTpPA, 6p€HCT€IlOBCKHe KHACIOTEI ACITATCA HAa YCTRIPC OCHOBHLBIX THITA:

33



O — H -kucnotbl: KapOOHOBBIE KUCAOTbI, (PEHOBI, COUPTHI,

S — H -KUCNOTbI: THOJIBI;

N — H -KuC0ThI: aMUHbI, aMH/1bl, UMH/1bI;

C — H -KuCIIOTHI: yTIICBOOPOIBI ¥ WX TIPOU3BOIHBIE.

3a WCKITIOUCHUEM KapOOHOBBIX KHCIIOT OOJIBITMHCTBO OPTaHWYECKUX COCIH-
HCHUI UMCIOT JIOBOJIBHO clladblie KUcHoTHbIC cBolicTBa (pK>15, pK, = -1gK,), ko-
TOpPBIE OOBITHO HEJTh3s OOHAPYKUTE ¢ TIOMOIILIO HHIWKATOPOB.

CpaBHUTEILHBIN aHAIN3 CHWIIBI KHUCIOT TIPOBOAAT ITYTEM COTIOCTABIICHUS
CTAaOWITBHOCTH (YCTOWIHBOCTH) COOTBETCTBYIOMNX COMPSIKEHHBIX OCHOBAHWIA
(anmonoB). Uem craOuiapHee aHMOH, TeM CHIIBHEE CONPSDKCHHAS KUCITOTA.
CTabUIBLHOCTE AHMOHA OMPENCISICTCS CTETICHBIO AeITOKATH3ANHA OTPHIIATEITh-
Horo 3apsana. Hambomee CcTAaOWIBHBIM M3 OPTaHMYECKUX AHUOHOB SBIIACTCS
AHMOH KapOOHOBOH KUCIIOTHI, KAPHOKCUAAM=UOH:

//O

R_C\ -

O

J[aHHBIA HOH — KJTACCHYECKUIN TIPUMEP YaCTHIBI, UMEIOIIEH ME30MEPHOE

cTpocHre. Me3oMepust (COTIPSKEHUE) — BBIDABHUBAHWE CBSI3CH W 3aps/ioB B

MOJIEKYJIe, TIpUBOJAIIEE K ¢¢ cradwim3auun. B kapOokcuiaT-noHe oTpuia-

TEJNBHBIN 3apsal 3a CUET P, M-COMPDKEHUS TTOPOBHY pacIpeAeiieH MEX Ty aTo-

MaM# KHCTopoJa W 00 YIIaepoA-yIIIEpOAHBIE CBS3M HMEIOT OTHHAKOBYIO

ey, Hike ipyBeieHB! pa3iIuiHEIE CIIOCOOB! H300paXKEHN NEIOKAIN3aliU
AIEKTPOHHOMN TIOTHOCTH B KapOOKCUIAT-HOHE:

O -2 -

Co / L0 ,0

R=C = R=C =| R-C =~ R—C

. 3 N o \

O O-12 0O O

JUis kuciior BpeHcrena, cojepikaimx 0/JMHAKOBBIC allu(aTHYeCKUC WK

OJAUHAKOBBIC apoma’chcxnc pa,‘_ll«l]{a.]lbl, C-'I‘a6I/IJ[bHOC'I‘b X @aHUOHOB, a, CJIC/10-

BATCJIBEHO, U KHCIIOTHOCTE, 3aBHCHT OT BHGKTDOOTDHHZITGJTBHOCTH H ITOJ'IﬂpH—
3yeMOCTH ATOMOB B KUCIIOTHOM HCHT})C.

YBB.J'll‘l'-leHHE CTaﬁHJ’lbI—lOCTH AdHHOHOB H CHJIBI KHCJIOT:

CH-kucnorsl < NH-kuciorsl < QH-kuchiorsl < SH-kHCIOTEI

ITpy 0j1MHAKOBOW NPUPOAC aTOMA B KUCJIOTHOM LICHTPC 00JIBILIOC BIIMSIHUC
Ha KHCJIOTHOCTB OKa3bIBACT CTPOCHMC CBA3AHHOIO ¢ HUM pajinkana. B anuda-
THYECKUX KHCIIOTaX W CIUPTAX TPH MEPEXOAE OT MEPBOTO K TOCICAYIOMINM
TOMOJIOTaM YBEIWYEHNE JUTUHE YTIICBOAOPOAHOTO paanKkajia M €T0 pa3BeTB-
JICHHOCTH TIPUBOANT K YMEHBIIEHUIO KUCIIOTHOCTH.

3aMeCcTUTEN!, BBEICHHBIE B alTH()aTHUYECKHE W apOMaTHYECKHE PAUKabI,
OKa3bIBAIOT BIIHSHUE HA KUCIOTHOCTH COSIMHEHHH.
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DNEKTPOHOAKLENTOPHBIE 3aMeCcTUTEIn (DA) COCOOCTBYIOT JEI0KaIn3a-
LIUM OTPULATCIBHOIO 3aps/ia, CTAdWIM3UPYIOT aHHOHbLL M TCM CaMbIM YBC/IM-
UMBAIOT KHCJIOTHOCTb, 3JICKTPOHOA0HOPHBIC 3amccturean (D), Haobopor,
TTOHMKAIOT €€.

OcHoBanus bpencrena
OcHoBanvst BpercTeaa s 00pa3oBaius KOBATEHTHON CBA3H C MPOTOHOM JIOJTK-
Hbl COACPKATH WM 3ICKTPOHbI T-CBSI3U UM CBOOOAHYIO ICKTPOHHYIO IApPY, B Ka-
YeCcTBE KOTOPOH Halre BCero MCMONB3YIOTCS P-2JIEKTPOHEI TETEPOaTOMOB — O N, S,

TaJIOTEHOB U Apyrux snemeHToB. OcHOBaHUA bpeHcTena nensaTcs Ha JiBe TpyIl-
IIBI: T-OCHOBAHUS U P-OCHOBAaHUS (OHHUEBHIE).

B m-ocHOBaHuAX, K KOTOPbIM OTHOCATCS AIKEHbI, AIKAJMEHLI, APEHBI,
LEHTPOM OCHOBHOCTH, T.€. MECTOM MPUCOCIUHEHUS NPOTOHA, SBJIAIOTCA
INEKTPOHBI T-CBA3M, Onarogaps KOTOPbIM 00pasyloTCs KOPOMKOJCUBYIiE
yacmuybl, HA3bIBAEMbIE TT-KOMILJICKCAMMU!

N/ \H
C=C + H* —> C=C
/7N /TN

\/ m-KoMnnexkcsl

r
Q " H+ o @‘H+

Jn1st m-KOMIUICKCOB XapaKTCPHO OTCYTCTBUC [MPCUMYIICCTBCHHOW CBA3U
MC3K/ly NPOTOHOM M OJIHMUM U3 aTOMOB YIJICPO/1a KPATHOM CBSA3M.

OHueBbIe 0OCHOBAHMS (P-OCHOBaHMS) KJIACCU(PUMUMPYIOTCSA B 3aBUCUMOCTH
OT npupodvl 2emepoamomd, K HCIOJCIICHHON TMape 3JICKTPOHOB KOTOPOTO
IIPUCOCIMHSCTCS IPOTOH, T.C. B 3aBUCHMOCTH OT LICHTPA OCHOBHOCTH:

e ..
a) aMMOHUERBIE (IIEHTP OCHOBHOCTH - -N ,=N—,=N3 ) - aMUHBI,
~
HUTPUITBI, TUPHIUH
0) OKCOHMCBBIC (IICHTP OCHOBHOCTH - —(—, =() ) - CIIUPTHI,

IPOCTHIC 3(MPBI, ATbACTU/IbI, KCTOHbL,
(hyHKITMOHATIBHBIC IPOU3BOIHBIC KUCIOT
B) cyuibdoHNeBbIe (LEHTP OCHOBHOCTH - —S— ) - THOCHHPTEI,
THOI(PUPBI
Yem OommbIre ACKTPOOTPUHATCIEHOCTE aTOMA, TCM TTPOUTHSC YICPHKHUBACT-

CA Cro HCTIOACIICHHAA TIapa JJICKTPOHOB U TCM MCHLIIC OCHOBHOCTE COCIHUHC-
HHMs. Tak OKCOHMEBBIC OCHOBAHUS ciabee aMMOHHEBBIX. Ha 0CHOBHOCTEL OKa-
3BIBAET BIMSHUE TONAPU3YEMOCTH T€TEPOATOMOB (CYTb(OHNEBBIE OCHOBAHUS
crmabee OKCOHMEBBIX). BrusHue 3amMecTHTeENEN Ha OCHOBHOCTE OTpPEENSeTcs
TTABHBIM O00pa3oM MX 3IEKTPOHHEIMHA 3(pEKTaAMU U B3aNMOJIENCTBIEM C Pac-
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TBOPUTEJIEM: 3ICKTPOHOJAOHOPHLIC 3aMECTUTENM YBENUYUBAIOT OCHOBHOCTS,
3JICKTPOHOAKIICII TOPHBIC — YMCHbBILAKOT.,
VMCHBIICHHC OCHOBHOCTH

N>0=>S

Hexotopele opranuueckue coeguHeHUs 00Iagar0T OJHOBPEMEHHO U KH-
CITOTHBIMU W OCHOBHBIMH CBOWCTBAMU, T.€. SABJIAIOTCA aM(POTEPHBIMH. IJTO
00yCIaBNMBAET HUX MEKMOJEKYISAPHYIO ACCOLMAIMIO 33 CYET BOMOPOIHBIX
CBsI3CH (CrMpThl, KapOOHOBBIC KHCJIOTHI). AMQOTCPHBIC COCIAWHCHHUS MOTYT
CYIIECTBOBATH B BUJIE BHYTPEHHUX COJEH, KAK, HAIIPUMEP, (-AMUHOKUCIIOTHI.

Kuciorst u ocnoBanus Jbouca

JLx. JIstoricom Obuia mpeyioskeHa Ooree o0Liast TeoOpHst KUCIOT W OCHOBaHWI,
OTIMpAIOLIIAsiCs Ha CTPOEHHE BHEITHWX IEKTPOHHBIX 00omouek atomoB. [lo Teopun
JIptOMCa KHCIIOTHBIE W OCHOBHBIEC CBOMCTBA COCIMHEHWN OTPEIETISFOTCS UX CTIOCO0-
HOCTBIO TIPUHIMATE WITH OTIaBaTh AEKTPOHHYIO TTapy ¢ 00pa30BaHUEM CRSI3H.

Kucaora JIstonca — 370 akuenTop 3IEKTPOHHON MMaphl, B TETEPOITUTHYEC-
CKHMX PEakIUAX y4acTBYeT KaK IeKTPOo(HUILHLIH peareHT, HalpuMmep, rajio-
reaunsl (BF;, AICI;, FeCl; n mp.), KaTHOHBI METaJUIOB, TIPOTOH.

OcunoBanue JIbloMca — 3TO TOHOP ANEKTPOHHON Maphl, B TETEPOIUTHIE-
CKMX PEAKIMAX YYaCTBYET KAK HYKJIeO(pUIbHBIA peareHT, HAI[pUMEp, aMU-
HBI, CIIUPTHL, TPOCTHIE AIDUPEI U AP.

JocTtounctBoM Teopuu Jlpionca sBisieTCd NPUMEHUMOCTh K IIHPOKOMY
KpyT'y OPTaHUYECKHUX PEaKITUIL.

KecTkre 1 MATKHE KHCJIOTHI H OCHOBaHHA JIbIoHca

DKCOEPUMEHTANILHOE Pa3BUTUE Teopuu JIblouca MOpPUBENO K CO3AaHHIO
MIPUHITUNA JKECTKUX U MATKUX KUCJIOT U ocHOBaHui (P. [Tupcon).

[lo Teopum KecTKUX U MATKHX KUCIOT U ocHOBaHUU (KMKO) xucnoTel u
ocHoBaHua JIblouca AenaTca Ha )KeCcTKue U markue (cMm. 1adi. 6)

Tabnauua 6
AHKecmikue u mazkue Kucaiomst 4 OCHOBAHUA
OCHOB&HHH Kucnortrt

HKECTKHE MATI'KHE HKECTKHE MATKHE
R0HO,  RRESERS ke, |ag, o g
ROI‘L RO . » L Mg2+ Ca2+ 1_ Br+
RNH,, RNIF, P

2 ’ AICL, 0 0O
ROR, RCOO, RO—0
Cl, F =

H'DOI\’IC}KyTOT-IHBIC

Br, CHINH, /= e T o A
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AKecrkHe 0CHOBAHMA — 3TO JIOHOPHBIC HACTULIbI, 00JaaI0IIUE BHICOKOU
ICKTPOOTPULIATCIILHOCTLIO, HHU3KOU NOJIAPHU3YCMOCTBIO, TPYJHO OKHCSIO-
iuecs. TepMUH "KCCTKOC OCHOBAHME" MOIHCPKUBACT, YTO COCAUHCHUC MPOU-
HO YICPXKHWBAET CBOU 3JICKTPOHEI. JIOHOPHBIMH aTOMaMH B JKECTKHUX OCHOBa-
HUSAX MOTYT OBITE KUCIIOPOZ, a30T, QTOp, XJIOp.

MsTKHe OCHOBAHHUSA — 3TO JOHOPHBIC YaCTHIBI ¢ HU3KOW BIICKTPOOTPHLIA-
TEITBHOCTBIO, BBICOKOW TONSPU3YEMOCTBIO, JOBOJIBHO JIETKO OKHCISIOIINECH.
Onu cma®o yaepKUBAIOT CBOW BAJICHTHBIE RIEKTPOHBI. B kauecTBe TOHOPOB
AIIEKTPOHOB BBICTYIIAIOT ATOMBI YIJIEpOAa, CEPEI, Hoza.

KecTtkue KHCAOTBI — 3TO KHUCTOTHI JIpIOWCa, B KOTOPBIX aKLENTOPHBIE
aTOMBI Malbl TI0 pa3Mepy, W, CeJI0BATENLHO, 00IaNarT BRICOKHM TMOJIOKH-
TENIBHBIM 3apsAioM, OOJNBIION 3IEKTPOOTPHLATENBHOCTEIO M HU3KOU MOJISPH-
3yeMocThi0. Hu3nras cBoboHas MonekynsapHas opOUTalb JKeCTKUX KHUCIOT,
Ha KOTOPYIO IEPEXOIAT SIIEKTPOHBI JOHOPA, UMEET HU3KYIO SHEPTHIO.

Msrkmne KMCEJI0TBI — 3TO KUCIOTHI JIbloHca, KOTOphIE comepikaT akIen-
TOPHBIE aTOMBI OOJBINIOTO Pa3sMepa, ¢ MaIbIM MOJIOKUTEIHHBIM 3apsSIoM, C He-
OOIBIION IIEKTPOOTPUNIATETHFHOCTHIO U BHICOKOH MOMApU3YeMOCTEI0. Husias
cBOOOTHASA MOJIEKYIApHAas OpOUTANE DTUX COEIUHEHUM MMEET BBICOKYIO DHED-
THIO.

Cytb npuniuna XXMKO coctout B TOM, YTO KECTKHE KHUCIOTHI IpeuMy-
IIECTBEHHO PEArupyloT ¢ JKECTKUMH OCHOBAHHUSAMHU, a4 MSITKUE KUCIOTHI — C
MACKUMM OCHOBAHUSAMM. ITO BbIpaKaeTcsi B OONbIUEH CKOPOCTU peaKUuud W B
oOpaszoBaHuu 00aee YCTOMYMBBIX COSAMHEHUM, TAK KaK B3aUMO/ICHCTBUEC MEK-
Sy opOuTaiaMu ¢ OJM3KMMM SHCPrusiMu dPPCKTUBHEE, YeM My opOuTa-
JSMHM, UMCIOIIMMU PA3HYIO YHCPrut0. 3HAHWUE ITOrO MPUHUMIIA NOJIC3HO B Ka-
4eCTBC OOLICTCOPCTUUCCKOM OCHOBBI PA3IMUYHbBIX B3aUMOJACHCTBUN OpraHude-
CKHUX COCJIMHCHWIA.
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Yraesoaopoabl U HX PEAKIIMOHHAA CNIOCOOHOCTDH
AnMrauyeckue (aaupaTuiecKue) yrieBoaopoabl
I'pag nornueckon CTpyKTYpbI

Knaccudukarms

O6mas ¢opmyna:

Twun ¢ces3u;

Jimna cBsizu:

| Ilpenenbhbie |

[Henpeﬂenmmej

I

| Al Ka,q@

(:nIIZn—E (:n}{2n (:nI{éﬂ—2 (;n¥{2n:2
KoganeurHas| Kosamentnas|| Kosanenruas ||KoBaaeHTHBIE
ojiuHapHas || nBoitras TpolHas COMNPSIKCHHBIC

H H H H IIBE ABOIHEIE

\ / A — ,/ H—C=(C—H
H—C—C—H L=< =t CBSI3H
H w H H HAE R
C=C—C=C
/ \
H H
3TAaI ITUIEH AUCTUICH ovrammen-1.3
0,154 nm 0,134 num 0,120 am 0,136; 0,146mm

Bun rubpuamnszamm
ATOMHEIX OpOHTAJICH:

TUNbBl XUMUUYECKHX

peaKinii:

OrnenebHble

LPCACTABUTCIIH,

£l

)

(=)

)

Sg-pagHKaIpHOe

A¢- 3neKTpouIbHOE NPUCOEIUHEHNE;

3AMCIIICHHE OKHNCIICHHUE, IIOJ[HMepH:;aLLHH
1 1 1 1

Meran CH, Sren C,H DOruu C,H, | Byragmen-1.3

- H H
Oran C,H; Tponer C;H, || Mpoman CyH, || Nl i
[poman C-H, || B H ; . 0 MY

p 3 ] YTEH C41 g byrnn C,H, Herramen-1.4

byran CjH,, HNenren CsH,, || Tlenrun CH WoWouT g
[enran CH,, | u gpyrue W IpyTHe C=e—C—C=(
H H

H Apyruc 51 leyrlp]le

3. PagukanbHoOe 3aMellieHHe Sg Y HACBIIEHHOT0 ATOMA YIIepoaa
(HachILIEeHHBbIE YTTIEBOAOPOBI)

B OpeeNbHBIX YIICBOA0POaX anudaTudeckoro psaa (amKaHax) UMETC
TOIbKO SP -rudpuau: 30BaHHble aTOMbL yriepona. Jlas aTuX coeAuHEeHMd Xa-
pakrepus! Henosapusie Csp- Csp® 6-CBsI3H K OpakTUdecky Henomsapisie Csp-
H o-cBsa3u, obnagatoinye J0CTATOYHON NPOYHOCTbIO U HE CKJIIOHHBIE K reTepo-
JUTUYECKOMY pa3pbiBy. B pesynbTaTe npeacibHbIC YrICBOAOPOIbl MHEPTHbI B
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OONbUIMHCTBE IeTEPOAUTUHECKUX peakuuid. BO3MOKHBIMU 111 HUX OCTAlOTCA

pPaTHKaTbHBIE POLICCCHI, PCAKIMK PAJIMKAILHOIO 3ameiicHust (Sg).
l'ajioreHMpoBaHHe — TUIIMYHBIM MPUMCP PCaKUMM PATMKANBHOIO 3aMC-

IICHYST TTPOTEKAIOMICH 110 LEMTHOMY CBOOOIHO-PAIUKAIBHOMY MEXaHU3MY:

CH, + Cl, Y~ CHCI + 1CI
Metan MecTunxnopu
MexaHu3M 3TOW peakIuy BKITI0YAET HECKOIBKO CTa Ui
1. AammuupoBanue. [log melicTBueM KBaHTa CBETa MPOMCXOIUT B3aHM-

HO€ OTTAIKKWBAHNE ATOMOB XJIOPA U Pa3phIB CBI3U MEKITY HUMU ¢ 00pa3oBaHu-
€M paIHKaIoB XJIopa (AaTOMapHOTO XJI0pa):

cl, o ¢ 4 1

2. Poct menm. AtoMm Xyopa aTakyeT Monekyny merana. Ces3p C-H B man-
HOM MoJieKyle pa3pbiBaeTcs roMmonutuuecku. [Ipu stom obpazyrorcs HC1 u
MeTunbHBIH pamukan CHse. [locneaauit namee pearupyer ¢ MOJIEKYJIOH Xjopa,
JlaBasi METHIIXJIOPU/I M aTOM XJIOpa, KOTOPBIY MPOAOIIKAET IIPOIECC:

Cl- + H,J: CH, HC1 + CH,-

CH;+ ClJ Cl CH,CI + CI-

Takoro poma mporiecchl Ha3BIBAIOT EMHBIMHU, TTOCKOIIBKY 00pa30BABIINN-
¢ IEPBOHAYAIIEHO OJIUH PAUKAI XJIOpa MOKET MHUIIHUPOBATH XJIIOPUPOBAHUE
MHOTHX MOJEKyJ MeTaHa. MeTtwibHbIH panukan CHse — mpocTeitmuii opranu-
YecKUil CBOOOHBIN paguKai, Upe3BHYANHO PEaKklMOHHOCHIOCOOEH, YTO 005-
ACHSIETCA CTPEMIIEHUEM [IOCTPOUTH BHENIHHI 3JIEKTPOHHBIN YPOBEHBL 0 yC-
TOHYUBOTO OKTETA.

3. O0pbIB HEnH MOKET MIPOU3OUTH B PE3YILTATE HUKECICAYIONIUX peak-
LN

Cle+ Cle > Cl;;
C-H3' + CH3‘ — CH3-CH3;
CH;+ + Cls — CH;CI
OKHCcIeHne YIIIeBOI0POI0B

Baxublil THI pagUKadbHBIX IIPOLECCOB — B3aUMOJECUCTBUE OPTAHUYECKHX
COEIMHEeHN ¢ KUcIopomoM. Moekyna Kucaopojaa mpeacTaBnier coboit ou-
paaukan *O-O¢ 1 MOKET pearupoBaTh ¢ coeTHHeHUsIMU, cofepskamumu C-H
CBA3H, [0 PATUKaILHOMY MEXaHU3MYy C 00pa3oBaHUEM THIPOMEPOKCUIIOB HIIA
IIPOAYKTOB UX NalbHENIINX NPEBPaIllCHHI:

R-H + O, - R-0-O-H

OxucieHne OpraHuYecKuX COEIWHEHWH KUCIOPOJIOM MOKET HUATH B JO-
BOJILHO MSTKUX YCIOBUSIX 6 opeanuzme (in vivo). K Takoro popaa mporieccam
OTHOCUTCA TEPOKCUIHOE OKHUCJICHHE IJMUNWAOB, HIyIIee Kak CBOOOTHO-
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panuKanbHbIM MHOTOCTAJMMHBIA NPOLECC, B PE3YALTATE NMOJYYAIOTCA MOHO- U
JAMKAPOOHOBBIC KUCIIOThI ¢ 00J1CC KOPOTKUMU YIVICPOJHBIMH LicrAMU. TTepok-
CUJHOC OKHMCJICHUC JIMIMW/IOB SABJIACTCA [PUHMHON TOBPCKICHMS KICTOUHbIX
MeMOpaH (Harpumep, TIpH JTyIeBOi O0JIC3HN).

Peaknusi HUTpoBaHUA rekcana (peakuus Konopasosa, 1893 roa)

?“; : e
tO
CH, CH3
M3orekcan (pasbaBneHHast) HwuTponpowssogHoe
n3orekcaHa

(2-MeTUN-2-HUTPONEHTaH)

Peaknmst uMerna MpUHIATIMATBPHOE 3HAUEHHE, TaK Kak ObLTa TepBOM ymad-
HOM TIOTIBITKOM OKWBIICHUS ITHX ''XHMUUECKUX MEPTBEIOB"; HJET 110 CBOOOI-
HOPaNKAITEHOMY THITY.

Peakuusi cyibgpupoBaHus BBICIIHX NpeleJbHBIX YIJIE€BOJAOPOI0B Jic-
KUT B OCHOBE TToNTyueHus aerepreatos (CMC).

i s
R—(|3-PH+ HOJSOH 1° R—C-SOH + H,0

CHj CHg
CynedonponssogHoe

Oxucaenue oxkraaekana (CgHig) — uMeer HapoTHOXO3ANCTBEHHOE 3HA-
yeHne: o0pasyercs CTeapuHOBas KHUCIIOTA, UCIIOIb3yeMas B JaIbHEHUIIeM s
TTOJTYUE€HUS MBLIA:

¢, Kar.

C,,H,,COOH + H,0O
CreapumioBas
KUCTI0TA
C,,H,;,COOH + NaOH —— C H,;,COONa+ H,0
Creapar natpus
(MBIITO)

4. DnexkTpopuibHoe MpUcOoeIUHEeHHe Ap K HEHACBIIIEHHBIM CO€IHHe-
HHUAM (AJIKEeHAM, JHEHOBBIM Yyriaesojopoaam). m,m-ConpsizkeHne B 0yTa-
anene-1,3

Heunacblienubie yriaeBoaopoibl — ajaKeHbl, alKaAUeHbl, AJIKUHbLI MPOSB-
JAI0T CNOCOOHOCTD K PeAKUMAM MPUCOECAUHEHUA, TAK KAK CONEPKAT NBOMHbIE
WM TPOMHBIC CBA3U. bonee BaxXHON in Vivo siBAAETCS NBOKHHAs CBa3b. O0Opaso-
BaHME NBOMHON CBSI3U U €€ MPEBpallCHUs XapaKTePHbI A1 MHOTUX OHOXUMMU-
YECKUX OPOLECCOB, MPOTEKAIOIIKUX B Opradusme. B ¢BA3u ¢ 3TuM OOABIUMHCT-

C,Hy + 3[0]
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BO peaKkUuii OyaeT pacCMOTPEHO HA MPUMEPE COSAMHEHUN ¢ IBOUHOU CBS3bIO.
3a CuCT M-BJICKTPOHOB B MOJICKYJAaX TaKMX COCJMHCHUH MMCCTCS JIOBOJILHO
o01mpHas o0nacTh OTPUUATEABLHOIO 3apsija, N03TOMY OHUW [PCACTABIAT CO-
0ol HyKJI€O(HWJIBI U, CIIEIOBATCIIBHO, CKIIOHHBI TIOJBEPraTbCs aTake 3JIeK-
TPOPHITBHOM yacTHLEH (TEKTPOPHUITBHBIM PCArcHTOM )

G -CBA3U T -CBSI3b
E-Y \ /
e C hl
| |
/ E Y\

IIpucoeguHeHHe raI0reHOB
B 00bI4HBIX yC/IOBMAX OPOM JICIKO MPUCOCAMHSICTCA K alKCHaM. boicTpoe
o0ccuBeyMBaHMC OpPOMHOM BOJIbI CIAYXXMT KaYeCTBEHHOH peakiueil Ha
ABOHHYKO CBSI3b. JTa PCaKiiMs MPOTEKACT KaK ICKTPOPUIBLHOES TTPUCOCIUHE-
Hue Ag. OHO CONPOBOXKAACTCS TETEPOTUTHICCKHM Pa3pbIBOM CBs3H B MOJIC-
KYIIC rajlorcna

H,C——CH, + Br,

H2(|3—C|)H2
Br Br
1,2-anbpomaTaH

Ilpouecc BKIOUYACT HECKOABKO CIMAoul.

1. O0pa3opanue m-komiuiekea. [lpu npudanakeHnu raaoreHa K m-CBA3M,
HCIIOJISIPHAsl MOJICKYJIA TaJlorCHa TMOJISIPU3YCTCs, MPCBPALLAsch B aKTHUBHYIO
JICKTPOPUIIBHYHO YACTHILY.

O+ O—
Br—Br—— Br =Br
AnexTpodunbpHag gactuiia Br' pearupyer ¢ m-371eKTPOHHON IIOTHOCTHIO

JTIBOMHOM CBSI3M, 00pa3ys HEYCTOWUMBBIN T-KOMILUIEKC, KOTOPBIH HE SIBIIAETCS
XUMHYECKUM COESTUHEHHEM.

o+ o—
H,C=—CH, + Br—Br —— H2C\ /sz
\B/r6+
| 5_
Bro

T-KOMIUICKC (TT-a1yKT)

2. TlpespallecHue T-KOMILICKCa B OPOMOHHEBBLIH HOH COITPOBOXKIACTCS TC-
TCPOIUTUUCCKUAM Pa3pbIBOM CBSI3M MEXKJY aTOMaMHU rajiorcHa U o0pazoBaHUEM
noHa OpoMonus. m-Kommieke nerko pazpymaercs M oOpa3yercs MPOMEKy-
TOYHOE LHUKJIMYECKOE COEIWHECHHE — MOCTHKOBBIH HOH Opomonus. B Hem
OpOM OIHOBPEMEHHO CBS3aH C ABYMS YTIIEPOAHBIMU aTOMaMHU.
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H,C——CH, H,C /CHz )
~
S + Br
?,«;&- Br+
Bro—

Linknnyecknin NoH
6pomMoHuA

3. HykaneodunanHasi aTaka aHNOHOM OpoMa TMPOUCXOOUT CO CTOPOHEI
TIPOTHUBOTIONOXKHOM TI0 OTHOIICHUIO K YK€ HMEIOMIEMYCs B OpOMOHHEBOM KO-
He aToMy 6poma. B pesynsrare 06pasyercs IpoayKT TPaHC-TIPUCOSTVHEHHS:

/ \\ ] Br
H,C——CH, Br |
/ — H2(|3_CH2
Br Br

OTa peakiys XapaKTeEPU3yeTcsl NPOCTPAHCTBEHHON HAMPABICHHOCTBIO.
Ipucoegunenue BOAOPOAA NPUBOIUT K 00pa30BAHUIO COOTBETCTBYIOLIUX
IpeAenbHbIX YIJIEBOIOPOIOB

H,C—CH, +H, — H,;C—=CH,4
OTureH JTaH
Oxucienue 3tniaena (peakuus Baruwepa) pacteopom KMnO, siBasiercs

KAaYeCTBCHHOM peakuyeil Ha KPaTHYIO CBA3L, [IPU 3TOM Habawopaerca odec-
[BEYMBAHME PACTBOPA NEPMAHIAHATA Kanusi:

KMnO,
HQCzCHE ]I 0 H2C|‘ C|‘H2
2 OH OH
DTUNEHTITHKOIE

(3Tannuon-1,2)

Ilpucoeaunnenne rajoreH0BoOIOPOA0B K HECHMMETPUUYHBIM AJTKEHAM.
IpaBuao MapkoBuuKoOBa

o— O+
[MponeH H Cl

2-XnopnponaH

OTa peakius IPOTEKAET MO reTePOJUTHUYECKOMY IeKTPOPUILHOMY
MeXaHHu3MY. DIeKTpoPMILHON YacTUIlel 371eCh CIYKUT MPOCTEUIHHA JIIeK-
tpodit — nporor H'. [Iponece BKIOUAET /1B OCHOBHBIE CTAIHH:

1. DnexTpodunbHas aTaka MPOTOHOM AJIKEHA ¢ 00pa3oBaHUEM KapOOKa-
THOHA. DTa MEJIEHHAS CTAUS OMPEIENSIET CKOPOCTh MIPOIIECCa B LIETOM.
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2. HykneodunabHad ataka aHMOHOM XJopa 00pa3oBaBlIerocs KapOoKaTuo-
Ha, NPUBO/IALLASA K KOHCUHOMY [IPOAYKTY (ObICTpas cTaaust).

Hnst 3Tol peakuuu OyJICT BBINOJHATHCA MPaBHI0 MapKOBHHKOBA: 6 ¢1)-
Yae HeCUMMEMPUYHBIX AIKEHO8 NpU 63AUMOOCUCMEUN ¢ PeazeHmamMy muna
HX (HCIl, HBr, H,O, H,SO; u 0p.), 6000pod npucoedunsemest k¥ nauboaee
2UOPOEHUSUPOSANTIOMY AMOMY VY21epo0a OB0UNHOU CE53U, .. COOCPNCAUEMY
DoabULee YUCTO AMOMOE BOOOPOI.

H,C=CH—CH, + H - HZC%CH—CH:;

H- m-KoMIUIeKc

MEAJICHHO

+/\ Cl-
—> H—CH—CH, — H,C—CH—CH,
H Cl
Kapbokarnomn 2-XJoprpormas
(C-KOMIIEKC)

Taxoe Teuenue peakuyu 0ObACHASTCSA ABYMS MPUYUHAMU:

I. m-CBsi3p B MOJICKYJIC NPONCHA MOJSAPM30BaHA OJaroaapsa noJlIOAKUTEb-
HOMY MHAYKTMBHOMY 3ddekty (+I) mMertunbuoii rpynnsl. [Tosromy nportou
(H") mpucoeamusercs K TOMy U3 aTOMOB YIIepo/a, KOTOPbIH MMEeT 4acThy-
HBIH OoTpHLATCIIBHBIN 3aps (3-).

=¥ O\ 5+
H,C—CH=CHj,

2. B pesynbTaTe OprcOEAMHEHUS IPOTOHA TEOPETHYECKHA BO3MOKHO 00pa-

30BaHUE KapOOKATUOHOB JBYX THUIIOB:

Cl
> HyC—CH—CH,

Cl

1.
H3C—CH+—CH3(BT0pqublb’1)

H,C=CH-CH, + H'

> HchCHz—CH3(HepBMHHbIl7I) g,_ 2(|3—CH2—CH3

He obpasyeTcs

IlepBbIit M3 HUX 3HAUUTENBHO cTaOUILHEE BTOPOTO, TaK KAk B HEM IOJIO-
JKUTETBHBIN 3apsi KoMIeHcupyeTes 3a cueT +1 -addexra npyx rpymm CHj

cl
HyC>CH=<CH, —> HyC—CH—CH,@
Cl

B coBpemeHHON uHTepnpeTanMu NpaBua0 MapKOBHHUKOBA MOKET ObIThb
CcHOPMYIMPOBAHO CJACAYIOIIUM O0OPa30M:
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Hanpagnenue npucoedurHenus peazenmos muna HX k Hecummempuunsim
QIKEHAM ORPEOCAACHCA OMHOCUMETbHOI YCMOITUUEOCHIbIO RPOMEHCYHIOY-
HO 00pa3yIouiuxca KapboKamuoHos.

Peakuust ruaparanuu (1pUcoeJUHEHU BO/Ib1)

+

H,C=—CH, + HOH — = HsC—CH,—OH

OTaHon
8— 8+ H+
OH

MponaHon-2

B maHHBIX peakuusax u cyOCTpaT W peareHT sBISIOTCS HyKIleodunamu, mo-
TOMY TS TIPOTEKAHUS PEAKIINNA HEOOXOUM KHCITOTHBIN KaTaJu3.

MexaHH3M peakiHH. Peakmys MPOUCXOIUT TI0 TETEPOITUTHYECKOMY K-
TPOWIEHOMY MEeXaHU3MY Ar B HECKOJIBKO ATAIIOB:

1. Ataxa anextpoduna H' (KHCTOTHBIH KaTanm3), pa3pelB ABOMHOI CBA3M,
obpa3oBanne KapOOKaTHOHA (MEIUICHHASsI CTajus, OMpPENersIonias CKOpPOCTh
TIPOITECCa B IIETIOM).

2. Ataka HykireodwIa Boasl 1 00pa3oBaHIe ATKIIOKCOHIEBOTO NOHA.

3. BosBpar karanusaTtopa (BbIOpoc mpoToHA) OBICTpO, 00pa3zoBaHue Ipo-
IYKTa PeaKIiu.

- _H
6_ 6+ +H+ _i_ﬂ\H _H+

H,C=CH-CH, HE(IS—CII—CH3 Hz?_qH_CH3 —_—
IPOICH MEMICHHO H I 0y
KapOOKaTHOH H H
M30TTPOTNUIIOKCO-

HUEBbIA UOH
— H,C—CH-CH,
OH
MponaHo-2
[TpucoennHenne K AHEHOBBLIM YIJIEBOA0POAAM

JleHOBBIE YIIIEBOJOPOARI B 3aBUCHMOCTH OT B3aMMHOTO PACIOIOKEHUA
JBOMHBIX CBA3CH NENATCA HA MHEHbI:
a) ¢ KyMyJIMpOBaHHBIMHU ABoHHbIMU cBA3siMU: H,C = C = CH,,
0) ¢ conpszkeHHbIMH ABOMHBIMU cBsa3aMu: H,C = CH — CH = CH,,
B) C U30JUPOBAaHHBIMY JBOMHBIME cBa3amu:. H,C = CH — (CH,),, — CH = CH,

Haubonee pacnpocTpaHeHHbLIMH SBAAIOTCS JOUEHLI € CONPSKEHHBIMU
IBONHBIMU CBSI3AMU, T.€. COEAUHEHUS C YEPEAYIOIIUMUCS MPOCTLIMU U JIBOK-
HbIMU CBA3SIMMU:
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H,C=CH-CH=CH; - 0yraguen-1,3
B Takux cuctemax Hab/r0acTC ACHOKANU3alMs T-CBA3CH, T,T-CONpPSKC-
HUC, 3a CUCT 4ero odpa3ycTCs JCNOKAIM30BaAHHAS T-CUCTCMA.

H H it 5|
c=C H _ \ \
— C—C OH
H c=C / .

H H H C—C< \

bytanuen-1,3

JACITOKA/TM30BaHHAaA
TI-CHCTEMA

TTnockuin ©-ckener
(IOTONIHUTENLHOE TTEPEKPLIBATIHE
mexay C-2 u C-3)

brnaronaps aunHamuueckoMy 3(EKTy CONpsDKEeHUs, JeIoKanu3anuu (Te-
pepacIpeneneHuo) n-3JIeKTPOHHBIX 00JIaKOB, OTMEUAeTCsl HEKOTOPOE BBIPaRB-
HUBAHNE MEXKATOMHBIX PACCTOSHUH B CONPSDKEHHBIX CHCTEMAax: IUTMHA CBS3U
mexay C—C,u C—C, paena 0,136 aMm, a mexay C—C; — 0,146 M, BMecTO
0,134 am u 0,154 aM cooTBercTBeHHO. CONpsDKEHNE — TEPMOJMHAMUYECKU
BBITO/THBIN MpOIIecc, TaK KaK IPU JeTOKATH3AIUH MIEKTPOHOB T-CBA3EH Ipo-
UCXOJIUT BBIIETIEHUE YHEPTUU.

JHeprus conpsizkeHus (dYHEPruA JelIoKaIu3aun) st OyragueHa-1,3 me-
Benuka U coctaBiugeT 15 k/Lx/mons. C yBelMYEHMEM JIJIMHBI CONPSKEHHON
Henu (KOMUYECTBA CONPAKEHHLIX KPAaTHBLIX CBA3€H) BO3PACTAET JeIOKaIu3a-
L[USl T-CBA3CH, YBEIUUYUBAETCS DHEPrUsl CONMPAKEHUS U TePMOANMHAMUYECKAs
YCTOHYUBOCTH COCAMHEHUN (HANpUMEP: KAPOTUHOB, BATAMMHA A, pEeTUHA).

Jns conpsyKeHHbIX JUEHOB XapaKTepHa CroCOOHOCTL 00pa3OBLIBATH B peak-
LUMSAX OPUCOSNMHEHMST Hapsay ¢ OOblYHBIME 1,2-aagykTamu Opoayktel 1.4-
npucoeaudeHusa. CootHollcHue Moy 1,2- u 1,4-amiyktamu B 3HAUUTCIBHOM
CTCICHU 3aBUCUT OT YCJOBUM IKCNCpuMeHTa. B cilyyae npucoenmHeHus no Bapu-
aHTy 1,4 1BOIHAsS CBA3b [CPCMELLIACTCS B LICHTP MOJICKYJIbl B [TOJOKCHUE 2,3.

g B 12 12 4 ¢
H,C—CH—CH=CH, Hz?—gH—CH:CHz
2
Br +Br, 1 2 3 4 +HCI H
Hzc:CH_CH:CHz

1 4E|3r Bytagunen-1,3 ] 4C|
_ |

Br , , H

bonbuioe HapoAHOXO35MCTBEHHOC 3HAYCHUE MMCKOT PCaKUMM TOJIMMEpH3a-
IIMH JMEHOBbBIX YIJICBOIOPOIOB, NOCKOJbKY JIEKAT B OCHOBE MOJYHYEHMS Kay1yKa.
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1) nH,C=CH—CH=CH, — EI{EC—CH:CH—CHS

byraauen-1,3 byraaucHoBwI KayuyK
(cuHTETHYECKUIT)

n

2) n,C=C—CH=CH, —= f%C—§=£H—CH;]
- - n

CH, CH,
I_/IBOITPCH _ HMszonpeHoBbIl KayuyK
(2-meruidyraguen-1,3) (CCTCCTRCHARII)

IpucoennHeHNe K AIKHHAM

Jlis alKWHOB TaKkKe XapaKTepHBI PEaklru IEKTPO(QUIBLHOTO TTPUCOEIN-
HeHMs. MeXaHN3MBI 3TUX pPEeakLHii B OCHOBHOM aHAJIOTHYHBI MEXAHW3MaM CO-
OTBETCTBYIOIWMX peakmuii ankeHoB. OTIudHe COCTOUT B TOM, YTO allKHH B 3a-
BUCUMOCTH OT YCJIOBUI MOXCT NMPHCOCIMHNTD OJHY HJIN JIBC MOJICKYJIbI BOJIO-
poJia, TaIoTeHa WIN TAIOTEHOBOIOPOIa, TOT/Ia KaK alKeH — TOJNIBKO ofHy. [Ipu
3TOM TakKKe coOmonacrest npasuiao MapkosHukoBa. B peakuuax a3iackrpo-
OWIHHOTO IPUCOETHHEHNS ATKUHBI MEHee aKTUBHBI, YeM aAITKEHBI.

I'wapatanua ankuuos (pearkuuns Ky4deposa)

luaparaumst ankuMHOB MiCT B cpelic pa30aBICHHOW CCPHOH KMCIIOTHI B
NPUCYTCTBUM KaTaiM3aTopoB. Ha nepeoit ctaauu odpa3yCeTca HCYCTOHUYMBBLIN
BUHUWJIOBBIH CIUPT (CHOIT), KOTOPBIH OBICTPO U30MEPHU3YETCS B AJTBJICTHL

_ M o n
HC=CH + H-OH H-CFS | —=H-G—C

AnecTuncH k—l(—fo H O

HgSO,; H,SO,

Bununosbii YKCYCHBIN anbaerui
CITUPT (PTaHans.)

JTa peakuusi UMEET HapoOoHoXo3aucmeeniioe 3layenue, Tak Kak npu BOcC-
CTAHOBJICHUM YKCYCHOrO anbaeruaa (npucoeauHeHuu 2H) oOpasyercs stuio-
Bbl{A CIIMPT, @ NPU OKUCICHUM YKCYCHOro anpaeruaa [O] — COOTBETCTBEHHO
YKCYCHasl KHCJI0Ta.

Meauro-0Mo10ruHecKoe 3HaueHne U npuMeHeHne B HAPOAHOM X03AHCTBe
anudaTu4yecKux yriieBoaopoaoB

Metan — oOpasyercsl U3 KISTUaTKH MO ACHCTBUEM MUKPOOPTAHW3MOB U
COJICP)KUTCS B Ta3ax KHAUICUHWKA. B OosbuioM kommuecte (10 98%) conep-
KUTCSI B TIPUPOJHOM Ta3€ W WIMPOKO WCIOB3YETCS B KAUCCTBE TOTUTMBA U XH-
MUYECKOTO CHIPHSI.

Bazenun — cMech KUAKUX U TBEPABIX TIPENENTbHBIX YTIIEBOIOPOAOB C THC-
JIOM aTOMOB yTieponaa oT 12 no 25; npuMeHsieTcst B KauecTBE OCHOBBI TSI pas-
JIUYHBIX Ma3eil.

46



MMapagun TBEepAbIH — CMECh TBEPALIX MPEAECIbHBIX YIIEBOAOPOAOB; MPU-
MCHSICTCS YISt JICHCHUSA TCIUIOM [IPHU HCBpAIrMaX U Apyrux 3adosiceanusix ("na-
paduHOBbIC BaHHBI").

DTHJIEH H TIPOTTHJIEH — CBIPBE YIS TIOJIYYCHUS TIOTUATUIICHA W TIOJTUTTPO-
ITHJICHA.

H3onpen — MOHOMEpP €CTECTBCHHOTO Kayuyka (MPUPOAHBIA TOJUMED).
N3onpeHoBoOe 3BEHO — OOWH W3 HaubOJNEe PACIpPOCTPAHEHHBIX B TPHUPOIE
CTPYKTYPHBIX (P)parMeHTOR (KapOTHHBI, BUTAMUH A, pETUHAIB U JIp. ).

AueTnjeH — o0nagaeT CUIBHBIM HAPKOTHUECKUM NEHCTBUEM, HO T Hap-
K034 He MpUMEHsAeTCs, TaK Kak ¢ BO3AyXoM 00pa3yeT B3pBIBUATYIO cMech. Mc-
TIONTB3YETCS B TIPOMBITUIEHHOCTH [T CHTE3a YKCYCHOTO aJbjeTHia, Kaydy-
KOB, MCKYCCTBEHHOTO BOJIOKHA.

5. DnexTpodunbHoe 3amenieHne S B ApOMATHYECKOM PAIY
(MoHOSIIepHBIE U KOHAEHCHpOBaHHbIE apeHbl). Conpsikenne (7,1 1 p,7)
B ApeHAX M HX MPOH3BOAHBIX

Cpeau LMKIMYECKUX COCAMHCHMI C COMNPSKCHHOH CUCTEMOM JBOMHBIX
CBsI3¢H OCOOBIMM CBOWCTBAMHU BBHIENAIOTCS APOMATHYECKHE YTIIEBOIOPOIBI
(apeHsbl) ¥ Ux Mpou3BoAHbIe. OCOOEHHOCTH 3IESKTPOHHOIO CTPOSHUS apOMATH-
YECKMX VYTIIEBOJOPOAOB HambdOJIee HarJSAIHO TIPOSBIAIOTCS B aTOMHO-
opGuTansHOM Mozenu Gemsona. Kapkac Gensoma o6pasyioT meers sp° — rub-
PUIN30BAaHHEIX aTOMOR yriiepoga. Bee o-ceszu (C—C w C—H) nexar B oHOMH
wiockocTu. HernbpunusoBanusie 1mectb pz-AQO pacnoioXeHbl NepIeHIUKY-
JISIPHO TIJIOCKOCTH MOJICKYJIBI U NApaJlICIibHO JpyTr jpyry. TToatomy kaxjias
p,-AO B paBHOI CTENEHN MOXKET MEPEKPHIBATHCS C ABYMs cocemHuMH p,-AO.
B pe3yibTaTe KpyroBoro nepekpbIBaHNs BO3HWKACT ¢JIMHAs 1eJJOKATH30BAH-
Hasl 7-CHCTeMa HanOONbINAS AIEKTPOHHAS TUIOTHOCTH B KOTOPOH HaXOMUTCS
HAJ U MOA TJIOCKOCTHI0 G-CKeJIeTA M OXBAaTbIBACT BCC YIVICPO/HBIC aTOMbI
nukia. B 6eH3omne mMeercs monHash BRIPaBHEHHOCTE JIHH cBsszer (0,139 um).
DHeprus conpsukeHus Oenzona coctaBmger 227.8 k/x/moab, oH mposBaseT
BBICOKYIO TEPMOIMHAMIUECKYIO YCTONIMBOCTE.

CH,

- =

HC H @ — | —
= = =
HC\C[—?C“

JIcnoKann30BaHHAS T-CHCTCMA
Bce npu3Hakm, ompenensonie BEICOKYI0 TePMOTHHAMUIESCKYIO YCTONTH-
BOCTH OeH30ITa, 00bETHHEHB! TIOHITHEM apoMaTHYHOCThL. CoenuHenne obna-
JTAET APOMATHYHOCTBIO, €CIT OHO MIMEET TUTOCKHI 3aMKHYTHIN TUKI U CO-
IIPSDKEHHY0 TM-DJIEKTPOHHYIO CHCTEMY, OXBATHIBAIONIYIO BCE aTOMBI ITUKIA U
comepKaiyio (4n+2) m-3JIeKTpOHOB (MPABUIO XIOKKe/), TJe N — P IETIbIX
yrcen: 1,2,3 u T.4., OPEAEAIONINX YUCIIO IIUKIOB B MOJIEKYIIE.
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[MpaBuno Xiokkend OpUMEHUMO K JHOObIM MIOCKUM KOHJEHCHUPOBAHHBIM
CUCTCMaM, B KOTOPbIX HCT aTOMOB, sBJSIOLIMXCS oOwmMMu Oosice, 4eMm s
ABYX UMKI0B. [TOATOMY Takue COCAMHCHMA C KOH/CHCHMPOBAaHHBIMU OCH30I1b-
HBIMU sJIpaMH, Kak Ha(pTaJlMH, aHTpalcH, (PEHAHTPEH W JPyTHE, OTBEYAROT
BCEM KPUTCPHUSAM apOMAaTUYHOCTH.,

Hadyramma AntparneH

denanTpen

HuxknoncHTancprHapo)CHAHTPCH (TOHAH, CTCPAH) - POU3BOTHOC
THOPHPOBAHHOTO (hCHAHTPCHA, HC 001a1acT apoMaTHIHOCTREO.

ApoMaTH4YeCcKHE COeAHHEHHA GEH30JIbHOTO psiga

CH,
CH, CH, ’
! ;
: , H,
s U s ClL, HEN\ /%

4
Tomyon opmo-Kcunon Mema-Keunon napa-Kewion

(metwiGenson) (1,2-gumernnbenson) (1,3-METHIOEH30T) (1 4-mumertunGerson)

e Q HC=CH,

4 ~CH_
. CH H,C CH,
3 Cll, Kymon Ctupon Jndrenun
napa-Upvon  (M30nponuadenson) (murndenzom)
(1-meTun-4-
H3OTPOTIHIIOCH30M)

Peakuuu 3JeKTPO(PUILHOr0 3aMelleHus B ApOMATHYECKOM Py

Haubonee TMnu4HbL 151 apOMAaTHYCCKUX COCAMHCHUM PCAKIIUM 3JICKTPO-

(pWITBHOTO 3aMCIICHHUS Sg.
Mexanusm peakumMi 3IeKTpoguabHOr0 3aMeleHust

Hanaue m-351CKTPOHHOR TJIOTHOCTH € JBYX CTOPOH IUIOCKOIO apOMaTH-
YECKOTO MMKIIA BEJAET K TOMY, UTO apOMaTHUSCKHE COECTMHEHUSI OCH30IBHOTO
psiia (apeHbl) SBISIOTCS HYKIICOMIIIaMH U B CBA3W ¢ 3THM CKJIOHHBI TIOIBEP-
raTecs dMeKTpodmIbHOM aTake. B o0imeM Buae 1 OeH3071a peakIs 3amMeliie-
HUS TIPOTOHA HA APYTHE ICKTPOMIIBI MOKET OBITh TIPEJICTABIICHA CIICTYIO-
myM 00pazoMm:
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H E
+ E — + H-

Obmutt MexaHu3M OONBITHHCTBA TAKWX PEaKINil BKITIOUAET CIETYIONTHE
CTaNU:

1. I'enepuposanue 21exmpouibHol yacmuysbl 6 RPUCYMCIMBUL KAMATU-
3amopa.

o+
TIOJIA PU3ALIUSL pas3priB -
Moncﬁynb? - E Y CBA3M -t Y
2. Obpazosanue m-komniexca (T-adoykma).
OnexkTpoduiibHAg YaCcTULA aTaKyeT apOMaTHYECKUN cyOcTpar, oOpasys He-
CTOMKUH T-KOMIUIEKC, B KOTOPOM OHA OJHOBPEMEHHO CBf3aHA CO BCEMU T-
HIEKTPOHAMU APOMATHYECKON CUCTEMBI.

S b - A

T-KOMTIITCKC
3. llpespawgenue n-xomnaexca 6 o-komniaexc (MCIICHHAS CTaUs PCaKLUK)
Onextpodui 3abupacT ABa JCKTPOHA T-CUCTEMBI, 00pa3yst G-CBsA3b C OJHUM
13 aTOMOB yriiepoja OCH30JIbHOIO KOJIbLIA:

E E l{/ spi-rubpunuszanns
@ 6+© o+
o+

O-KOMTIITCKC

B c-koMILiekce apoMaTHUYEeCKasa CUCTeMAa HAPYIIEeHA, TIOCKOIbKY OJHH
113 4TOMOB YIJIEPOAa KOIbLA CTAl SP -THOPHAN30BAHHBIM. YeThIpe OCTaBIINE-
Csl M-DJEKTPOHA paclpeleNeHbl MeXIy MAThI aTOMaMH YINIepOoa, NpuyueM
HAUOOILIIUI AePUIMUT SAECKTPOHHOW IJIOTHOCTU UMEETCA B OpPTO- W nHapa-
MOJIOKEHUAX 110 OTHOUICHUIO K 3AMECTUTENIO.

4. Omuwyennene npomona om o-KOMRAEKCA

ApoMaTUyeCcKas CUCTEMA BOCCTAHABIMBACTCSH (HEAOCTAIOIAA A0 CEKCTETa
napa aJIeKTPOHOB BO3BPAaIACTCS B SApPO), NOITOMY 3TOT NPOLIECC SABAACTCA
BHCpI'C'I"H'-ICCKH BbIT'OJAHbBIM. O'I"UlCI[HBUJI/]ﬁCSI llpO'I"OH CBA3bIBACTCH C HyI{J[CO-

(pustom:
E OH E
+Y-
@ @ + HY

EL—Y




Peakuuu 3ekTpoduabHOro 3aMmemeHus
lamorenmporanne OcH3ona B npucyrcreun karasmsatopa (FeCls — ku-
cnora Jlstouca). B oTeyTreTBHe KaTaamszaTopa 0O¢H301 He obeclBeYHBaeT
OpPOMHYI0 BOJIY.
FeCl, Br
+ Br, —— + HBr
25°C
bpombenson
HurpoBanue 6¢cH301a OPOBOAAT CMECHIO KOHUCHTPUPOBAHHBIX A30THOU U
CCPHOM KUCJIOT B COOTHOLUCHUU |:2; B pe3ynbTaTe rEHEPUPYETCA KATUOH HUT-

ponus (NO,").

.. HsSo, NO,

+ HONO,

+ H,0
500C
HuTtpobenson

HutpobeH3on mmpoko UCIIONb3yeTcsl B MPOMBINIUIEHHOCTH B KAUECTBE HC-
XOJHOTO MIPOAYKTA ISl peakiiuy 3UHNHA ([TOTydIeHHEe aHUIINHA).

CyabdupoBanne OeH30Ia IPOBOIAT ALIMSAIIEN CepHON KUCIOTOH B IIpH-
CYTCTBHH OKcuaa cepsl (VI).
SO, SO,
+ H,0

—y+
+ HOSOH
> 25°C
bensoncynedokucnora
AJIKWIHpOBaHHE apOMaTHYECKHX coefAuHeHunil (peakmus @pupens-
Kpadtca), obmruii criocod momydeHns roMoJIOTOB DeH307a.

AICl, CH,

+ CH,CI + HC

Toutyolt
Peakuus auM/IMpoOBaAHUS CIIYKUT OOUIUM METONOM MOJIYy4EeHHUS] KETOHOB
apoMaTHYECKOro paaa. Peakuus npoxoaut npu u30biTke Katanusatopa AlCI;.

| i
H Q AICI, Cicp
+ CI—C—-CH, 3
- -HCl
AneTminxnopumg
MeTtmideHunn

KeTOH (aLeTo(eHOH)
OpueHTHpYIONIEE AeiicTBIE 3aMecTHTE el B 6¢H30JIbHOM sA/Ipe
Ilo BOMSIHMIO Ha peakIMU 3IIEKTPOMUILHOrO 3aMEIIEHU B apeHax 3aMec-
TUTEIN JIENATCA Ha JBE TPYIIIbL:
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1. 3amecTutenu (opuentantsl) I poga. K HuM oTHOCATCS HMeIOINE MOM0KM-
TeJbHbIH HHAYKTHUBHBIA 3(pdext ankunbHbie rpynnsl (-R: -CHs; -C,Hs u ap.);
MPOABISIOMNE MOJOKHTEILHBIH Me30MepHBIi 3 eKT TPYIIILL:

L LR
'OH,‘NHL‘OR,—N\R -NH-CO-R " ofmamaromiye 31eKTPOHOJOHOPHBIM XapaK-

TEPOM 110 OTHOLLUEHHIO K OSH30JbHOMY SLAPY.
3amecTutesn I poga (X;) obneryaroT 3aCKTPODUILHOE 3aMCUICHUE MO CPAB-

HEHUIO C HE3aMEUICHHBbIM OCH300M M HANPABIAIOT BXOAALLYIO Ipynny B Op-
TO- WU NAPA-II0JIOKeHHS:

X1 X1 X1
+EY k
S +
-HY
OpMO-3aMEIICHUE E

napa-3aMelieHne
2. 3amectutenu (opueHtanThl) Il poxa. K HuM oTHOCSTCS TPYTIITEL:

/R ’/O
NH:_ 2 N\-:'R E N02 E SO3H7 C=N 5 C“"H 5 COOH
R

MPOSBJIAIONINE IO OTHONIEHUIO K OSH30MBHOMY SJIPY JJIEKTPOHOAKIIEN-
TOPHBIH XapakTep 3a CUET OMPUUAMETbHO20 WHAYKTHBHOTO WIH OMpUYd-
MEIbHO20 ME30MEPHO20 I Dermos.

3amectutenn Il poaa (X)) 3arpyaHsaloT peakuuy 31eKTPOPUILHOIO 3a-
MEIICHHXSA 10 CPABHEHUIO ¢ HE3aMelleHHbIM OeH300M. Ecnu B Gonee xecTKux

YCIOBHUAX PCAKLKMA BCC KC IPOXOJAUT, BXOJdlUlas rpyina BCTYINACT B Memda-

IIOJIOKCHUEC:

X1 X1

+EY
+ HY

E

Memd-3aMCIICHHC

Ilpn HanuuMK HECKOJBKHUX 3aMECTUTENCH B OCH30JIbLHOM KOJbLE UX ACH-
CTBUE MOKET ObITh COrJIACOBAHHBIM UJIA HECOrJIACOBAHHBIM:

CH, CH,
NOZ HNO3 (H2804) N NO? Cornacosanmoe
- MeHCTRITE
3aMccIUIClcH
NO,

2,4-ILHHHT|;0TOI1y0.r1



OH OH

RBr Br Hecornacorannoe
JelCcTBHE 3aMecTHTeneH

+ 3Br,
-3HBr

Br

2.,4,6-Tpubpompenon
Peakuuu apoMaTHYeCKHX COeTHHEHHIT ¢ KOHTeHCHPOBAHHBIMH ITHKJIAMH

ApOMATHYECKME COCJMHEHHA C KOH/CHCHUPOBAHHBIMM LHKJIaMu (HadTa-
JHH, aHTpaueH, (PEHAHTPCH) TCPMOJAUHAMUYCCKN MEHES CTa0UIbHbI, YeM OCH-
3001. [1o3Tomy 3nekTpoduibHOe 3aMelleHHe Y 3TUX COCIMHEHU MPOTEKaeT B
Oosice MSTKMX yCJIOBUSIX, 4cM Y OcH3oja. KpoMe TOro, OHM JIOCTaTOYHO aK-
THUBHBI B PCAKLMSAX [IPUCOCIMHCHUSI U OKUCJICHMS.

B monekyne HadranmuHa WMEETCS YETHIPE 3KBUBAJICHTHBIX (- U [3-TTOJTOXKE-
HUs. MOHO3aMEIIeHHE TTPOTEKAeT OOBIYHO B YCIOBHAX KWHETHUECKOTO KOH-
TPOJIS, TP STOM B OTHOCHTEITBHO MATKUX YCJIIOBHAX HAOTFOAaCTCH MPEUMYIIIC-
CTBEHHOE 00pa30oBaHUe U-TIPON3BOIHEIX.

TI'anorennporanne Hapraruna (Sp)

Cl
o o .
p B FeCl ¢l
+ Cly, ——= +
B B “HCl
[#3 ¢}

o-XJTopHa( TaIuH p—xnopuadTanuu
Hutposanne HadTamuHa (Sy)

NO,
D0 wpo — ) + e
nadraimmi O-HUTpOHATATNH

Cyasdupopanue HapTanmHa. B 3aBucuMocTH OT YCIOBHM peakIud
cynb(horpyIia BCTynaeT oo B o-, THOO B [3-II0I0KEHIUE:

+ HO{SO,H

80°C 160°C
SOH
L
o-HadraimHeyisporuciora f—nadramvacynbokrcnoTa



Oxkucjiende HadTaiuHa. B 3aBUCMMOCTH OT YCIOBUH peakuyy noay4aroT
aubo ¢ranceelit anrnipua, Jin6o 1,4-nagToxuHOH, BXOASUIMI B COCTAB BUTA-
muHa "K" unm ero CUHTCTHYCCKOro 3aMCHUTEIS — BUKACOJIA.

05, V,04 Cr0,; CH,COOH
0 0
O O
DTanceplii aHrUIPUA 1 4-Hadproxuuou

BoceranoBaenne (ruapupoBanue) HAPTANHHA MOXKET IIPOXOAUTH CTY-

IICHYATO.

Hadranuu 1,4-Inrupponadyraimn Hekanun
HexkoTopble MHOrosaepHbIE KOHICHCUPOBAHHBIE YIVIEBOA0POAbL 00/1a1a10T
KAHUEPOreHHbIM JIeiCTBHEM U UHTEHCUBHO M3Y4alOTCs B CBA3U ¢ npolie-
MaMHU BO3HUKHOBCHHUA W npoduiaktuku paka. Hanpumep, 3,4-0eH3nupen o0-
HapY>KCHHbIH B TaOAYHOM JIbIMC M OJIMH U3 HAUOOJICC CUIIbHBIX KAHIICPOTCHOB
METHJIXOJAHTPEH, KOTOPbI MOKET 00pa30BbIBATHLCS U3 XOJICCTEPUHA.

3.4-beusimpen MeTHITXOTAHTPCH

Meaunko-0nonoruyeckoe 3HadeHNe U IPHMEHEeHHEe B HAPOHOM X03diicTBe

BeH3041 W ero roMoJIoTH (TOYOJ U KCHJOJIbI) — MCXOJIHbIC BELICCTBA B
CUHTE3€ JICKAPCTBEHHbIX CPEACTB, B3PbIBUATHIX BELUECTB, BOJOKOH, KpacuTe-
Jel U T. 1.

Kymoa ucnonn3yerest Juis nostyucHust peHosa v KalipoHOBOT'O BOJIOKHA.

Humot 1o cTpocHuto OJIM30K K TCPIICHAM, COJICPKHUTCS B D(PUPHBIX Mac-
JlaX HCKOTOPBIX PACTCHHH.



CTHpoJI — UCXOAHOE BELISCTBO JJIs MPOU3BOACTBA LICHHBLIX IOJHUMEPOB
(MOHOOOMCHHBIX CMOJI MCJIMILIMHCKOrO HaSHaLICHml).

HuknoneHTannepruapogeHanTPeH (CTCpaH, MOHAH) — JICKUT B OCHOBC
CTPOCHUSI MHOTHUX OWOJIOTMHECKU aKTHBHBIX BEILECCTB. BUTaMUHOB /[, wer-
HBIX KHCJIOT, XOJIECTEPHUHA, TOPMOHOB KOPKOBOTO BEIICCTBA HAJMOYCTHUKORB,
IIOJIOBBIX TOPMOHOB, BXOJAUT B COCTaB JICKAPCTBCHHBIX NMPENapaToB — cepiacH-
HBIX TTIMKO3UIO0B.

Homenxnarypa. H3 603M00iICHbIX ROPAOKO6 HYMEPAYUU GLIOUPAIOM HOM,
HpU KOMOPOM CYMMA Yudp Homepos 3amecmumenei yoem Haumenvutel. Y
HadTaMHA HyMepamusi aTOMOB HAUHMHAETCS OT OJTHOTO W3 Aepu-TIONIOKEHUH C
YUETOM YKA3aHHOTO BBIIIIE IPABUIIA;

1,2-muMeTHI-
4-yTUndens3olt

1,2 4-tpumeruideHson 2,3, 7-TpuMeTHIHa(TAITNH

6. HykieopuibHoe 3amemienue Syl u SN2 y HaACBLIIEHHOI0 ATOMA
yriepojaa (rajioreHonpou3BoiHbie, CHUPTHL, THOJbL H AMHHbI). Peakuuu
NIMMUHUPOBAHUA E; KOHKYpeHTHBIH XapakTep peakiui Sy 1 E. @eHoubl

Peakun HykJI€o(pHIBHOTO 3aMelleHHsA HanOosee XapaKTepHB! IS Ha-
CBHINIIEHHBIX OPTAHWYECKUX COSIUHEHUH, colepkalnx ClIeayomme QyHKIo-
HAbHBIC TPYIIIBL: 2AI02€H, 2UOPOKCUTLHYIO, IUOTBHYVIO, AMUHOZPYARY

R—Hal (F, Cl, Br, I) — ranorenonpoun3Boanbie

R—OH — cniupTsI

R—SH — tHoab1

R-NH> — amunsbl

B ramoreHompou3BOAHEIX, CIIUPTAaX, THOJAX M aMUHAX amudaTHYecKOro
PSLIA MEmPAzoHabHbIE SP -2UBPUOUR0BAHHBIE AmMOM V21epoda CBS3aH OIIH-
HApHOU G-CBA3BIO € TeTepoaroMoM (QYHKIIMOHAIBHON rpynnsl. [ eTepoatom
0oJee PIEeKTPOOTPULIATENCH, YEM YTIEPO, U DIEKTPOHBI G-CBS3U CMEIIEHBI B
ero cTopony. [103ToMy naHHbIE COENMHEHUs ABIAIOTCA CyOCTPATAMH B peak-
HUAX HYKJI€OPUILHOro 3aMenienus Sy.

ataka Nu NS 5 N
Y + 18%“?(—* —C-Y + X

/ /
Bxomamas  CyGerpar Vxongamas
TpyTia _ rpymmna
(HyKsieo(ui) (myrmeodyr)
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HykneodpunbHoe 3aMellieHue MOKET NPOXOJUTH MO ABYM OCHOBHBIM Me-
XaHU3MaM — OMMOJICKYJISIPHOMY H MOHOMOJICKYJISIPHOMY.

ITpn OHMOJIERYIAPHOM MeXaHHM3Me Sy2 aTakyrouas 4acTuua 1nocTeneH-
HO BBITECHSIET YXOIAILYtO Tpymy. OOpa3zoBaHue HOBOW W pa3pbiB cTapoil CBs-
31 TIPOUCXOJNT OJHOBPEMCHHO (CHHXPOHHO). Peakums Sy2 xapakrepHa aiisi
MEePBUIHBIX ¥ BTOPHYHBIX [TPOU3BOHBIX.

IIpu moHOMOMekyAsIpHOM MexaHH3Me Syl cHauama TMPOHUCXOOUT MeIl-
JeHHAs MOHM3AIUS CBA3H YITIEPOJ-TeTepoaToM B cyOCTpaTte, a 3aTeM ObIcTpast
aTaka pearcHTOM IO aTOMy YIJiepojia B 00pa3oBaBIICHCs TOOKUTENBHO 3a-
psKeHHoM yactune. Peakius Syl xapaktepHa g TPeTHHHBIX TPU3BOIHBIX.

C aApyroii cTOPOHbBI, CITUPTHI, THOJIBI U AMUHBI B PCAKLIUSAX HYKICOPUIIBHO-
ro 3aMeleHuss MOTYT OBITh U HYKICO(QUIBHBIMUA peareHTamMu audo 3a cuer
CBOOOIHOM BIIEKTPOHHOMN Tapbl TETEPOaTOMA, JINOO B pe3yiibTaTe 00pa3oBaHMUsI
AHUOHOB 3a CUET Pa3pbIBa CBA3U TETEPOATOM-BOIOPO/I.

CKNOHHOCTBL cociMHCHMM THNa R-X, B KOTOPBIX aTOM YIJICPO/ia CBsI3aH C
0omee IMEKTPOOTPUIIATENBHBIM TETEPOATOMOM (TAIOTEHOM, KUCIOPOJIOM, ce-
PO MM a30TOM) K HYKICO(QUIBHOMY 3aMEIUEHHIO, OMPEALIACTCA MOMASPHO-
cTei0 cBsa3u C-X (cmamuveckuti ¢haxmop) M cIOCOOHOCTHIO 3aMecTUTeNs X K
OTLICIICHUIO (Qunamuieckuti paxmop).

Bemnunna nonsaproctu C-X CBSI3M 3aBHCHUT OT 3JIEKTPOOTPULATEIBHOCTH
rerepoatoMa X, n03ToMy noaspHocTh C-X CBA3U YBeJIHYUBAETCH [pU Nepe-
XOJ€ OT a30TCOAEPKAINX COSAWHEHWH K COOTBETCTBYIOUIMM KHCIIOPOH- U
({TOPIIPOU3BOAHBIM

| TlonspuocTh cBA3H >

\C NT1 A \C I
> , << /(, OH << >

| 3H6K'I‘pOOTDHHaTGHBHOCTB>

CnocobHOCTh 3aMecTUTeNs X K OTUIEIUICHUIO ONPEAedaercs BeIUYUHON
sHeprun cBsa3u C-X U xapakTepoM yXomsamed rpynmbl. Tak, ¢ YBEIMYEHUEM
paauyca rajoreHa CB3b yrjiepoa-ranoreH CTaHOBUTCS MEHEe IPOYHOU, U Jier-
KOCTb €€ pa3pbiBa pacTeT B psay:

C-F<C-Cl<C-Br<C-I

BaxxHo, uToObl 3aMcuiacMasl, MHAYC IroOBOpS, yxoisuias rpymma Obuia 60-
Jcc craduiibHOU, Oosice OCAHON BHEPruck NO CPABHCHUIO C ATaKyHOUIMM HYK-
aeoduiom, T.e. BXoAameH rpynmnoi. K xopoimo yxoasimyM rpynnaM OTHO-
carest rayoreHu-uonHsl (I > Br' > CI” > F'). B oTnwyue oT rajioreHU/I-HOHOB
cunbHbIC ocHOBaHus, Takue, kak HO™, RO, NH,", CHy", H", apnsioTcs mioxo
YXOOSIMMH TPYNIAMH.

ITorToMy HabOmOMaeTCs CNEeMYIOUTNH Psill pEaKIIMOHHON CTTOCOOHOCTH CYO-
CTPaTOB B pEaKLMAX HYKJICO(PMILHOTO 3aMEIICHNS:
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INanorenonpoussoausie R-Hal > cnuptii R-OH > amunbt R-NH,.

CTy/ICHTBI MHOT /1A CIIPALLIMBAIOT. OTKY/1A 51 3HA0, KAKOU aTOM B CJIOKHOM CTPYK-
Type Oyzer arakosad Hykiacopuiom (Nu)»? Haubosee npocToit OTBET 3BYYHT TakK:
«UIIATE YITIEPOJ, HECYIINI JIYUILYEO YXOJUILIYIO TPYINIY, TIOTOMY YTO TIPH TIPOYNX
PaBHBIX YCIIOBHSIX UMEHHO 3TOT YITICpO Hanboriee JIeTko OyIeT MoABCpraThes ata-
ke». B kauecTBe nprMepa MOXKHO TI0Ka3aTh CIIC/IYIOLIYIO PCaKLHIO:

5 &+ o+ o-

_Ancron
Br"'—CHg—CHZ—Cll;“‘CI + 1

I-CH;CH;CH;C1 > Br-CH; CH; CH; 1
Bosmoxno zamentenue u Br, u Cl, onHako B 60mnbImel cTeeHH IPOUCXo-
JUT 3aMertieHue 0omee XOpoIo yxXo el rpynmns Br.

IN'anorenonpou3Boanbie
I'ajioreHOPOM3BOAHBIE — 3TO MPOU3BOAHBIC YIJICBOAOPO,I0B, COACPKALLUC
OJIMH KJIM HECKOJIBKO ATOMOB rajoreHa BMeCTo aromoB Boopoaa — R — Hal
I'pag nornueckon CTpyKTYpbI

| [ajorenoupon3soiaubie |

1. Kiraceuduanna:

a) 1Mo BXOJIATIEMY F-mpouseommere | |Cl-upoussosusie (|Br-uponssoimuie } [-upoussoaue
§) MO KOTH4CCTRY Monoranorcho- Auranoreno- Tpuramorerno- lMomuranoreHo-
TajlloreHon TTPOH3EOJIHRIE LIPOK3BOMLILIE UPOH3BOLULIE || LPOM3BOALLIC
II. XapakTepueTnku
crstaeti C-Hal: C-F C-Cl C-Br C-1
a) JUTHHA CRA3H, HM 0,140 nm 0,176 nm 0,191 nm 0,212 am
0) SHepTHs CBA3H, 427 326 272 238
kM Monb K/ Mons K&/ Monb KJla/Mons K 5/MOB
IIL. Orueibibie CF,CI, CH,Cl CH,Br CH, [
MPEACTABHTENH: dpeon X10pMeTa Opommeral HoAMCLaLl
F,C—CHCIBr| H,C—CH,CI CIBr, CHI,
iropoTan XTTOpaTan apovodopm nonodopm
CIICl,
XmopodiopM
CCl,
HELLIPEX-
XTOPHCTRIH
YIICPOiL

I"anioreHOTIPON3BOAHBIC SIBIISFOTCS] OUCHD PEAKIIMOHHOCTIOCOOHBIM KJ1acCoOM
OPTaHWYECKUX COEAWHEHWHN. McXonsd W3 HUX MOMKHO TIEPEUTH TTPAKTUYECKU
TIOYTH KO BCEM IPYTMM KIlaccaM: MPeIelbHBIM W HENPEIEIbHBIM YTIEBOLOPO-
JaM, CIIUPTaM, TIPOCTHIM U CIIOXKHBIM d(upaM, aMHHAM U Jp.
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Peaxnus ruaposmsa. [Ipu aeficTBHY CBEXKETPUTOTOBICHHOTO aMMHAYHO-
ro pacTBopa TUIApPOKUCIA cepedpa M gaxke BOAbl (OCOOCHHO B NPUCYTCTBUU

LICI0YCH ) raJIONCHAIKUIIbI JAX0T CITUPTHI:

NH,OH

CHl + AdoH—
NaOH
CH—{l + H-OH === C,IL—OH +HI

Z[HE[ MEPBUYHLBIX H BTOPHUYHEBIX AJIKHITAIIOICHWUIOB 3Td PCAKITHA MIOCT II0

OMMOJIEKYJISIPHOMY MEeXAaHM3MY Sy2, TaK KaK CKOpOCTb €€ 3aBUCUT OT KOH-
LIEHTPALINH IBYX KOMITOHEHTOB (MOIUCTOTO METHIIA W THIPOKCHIIA):

C,H,OH + Agl}

i H H _
HO™ + H—(lj—[ e o HO-;C\—I ..—_-H()—(I_‘—H + 1
H H H H

Hywxueodu
Mcranoi Hykmeotyr

AKTUBHpPOBaHHBIH
KOMIUICKC, TCPCXOIHOC

COCTOAHHE
OTpunaTensHO 3apshKeHHas THAPOKCWIIBHAS TPYINA aTaKyeT TONOXKH-
TEJIbHO 3apsKeHHBIM aToM yriepoaa "¢ Thlia", CO CTOPOHBLI IPOTUBOIIONOXK-
HOIM OTPULIATCIIBHO 3aPSKCHHOMY aroMy Hoja. O0pazoBaHMC HOBOM U pa3pbiB

CTapoil CBSI3M TIPOMCXOAUT OTHOBPEMEHHO (CHHXPOHHO).
AHANIOrM4MHO BBLILIEPA300OPAHHON peaKiii UAET OOPasOBAHUE CIIOKHBIX (PUPOB:

O O
0-C-CH, —= R-0-C=CH, + AgBr|
CiosHbIH 3dHp

Peaxuuu »auvmuuuposanus (E). [lpu nelicTBuM Ha adKWiIraaoTreHUIbI
CTMIUPTOBBIX PACTBOPOB LIENOUEH 00pa3yroTCs aNKEeHBI:
CHy-CH-CH, —= CHFCH—CH, + HBr

H Br
2-bpoumpomnart

Koukypennus peakunii HykjieopHJILHOT0 3aMeleHUS

U 3JIMMMHHPOBAHUA
B 3aBucuMOCTH OT YCTOBUHN ATKUITAIOTEHHUIB! (KaK U CTIUPTHI, CM. Jajee)
BCTYITAIOT KOO0 B PEAKIIHU 3aMEIISHUs, TH00 00pa3yioT ajIkeHEl B PE3yIbTaTe

Cybderpat
HOAMETAH

IIponen

SITUMUHWPOBAHUS

|
— H-C—C-Y + X Hyxneopumtoe
samermernue (Sy)

|

|
H—c—cl‘—x +Y

N/
— HY + C:C\—i- X Smmvmmuporanve (F)

Peaxuns Bropua. [lpu neliCTBMM METa/NIMUECKOrO HATPUS HA rajloreHal-
KUJTBI 00pa3yIoTCs ANTKAaHbI ¢ YIBOSHHBIM YHCIIOM YTJIEPOIHBIX ATOMOB:

H,C—[ + 2Na_+ [-CH,— I,C—CII, + 2Nal
Dran
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Moayyenne MarHuiiopraHu4ecKux coequHenuii. [lpu neiicTBumn Ha an-
KIITAIOTeHUIBl MATHUS B cpefie abcomoTHOTO 3hupa o0pa3yroTess MarHuiop-
raHUYCCKUE COC/IMHEHKSA, HA3bIBACMbIC peaKTHBOM [ pHHBspa:

o Dup
H3(,—(,H;I + Mg — H,C-CH;Mg-]

STHIMATHHIHOIH

ITOT KJIacc METAITIOPTAaHHIECKHX COSTHHEHUN OTITHYAeTCS BHICOKOH pe-
AKLIMOHHOMN CIIOCOOHOCTBIO M HACTO MPUMEHSCTCA B pa3HOOOPAa3HBIX CUHTE3aX.

MeuKo-010/10rHYecKoe 3HAYEHHE H IIPUMEHEHNEe B HAPO/IHOM X03HiicTBe

Brenenue ranoreHa B anudaruueckuil yrieBogopoa OKa3hIBA€T CUILHOE
BIUSHHE Ha (PU3MOINOTHYECKYIHd) aKTUBHOCTh COEeIMHEHUus. MeTunxinopun
(CH;C), atunxsopua (C,HsCl), xnmopodopm (CHC13) obnagaroT HapkoTHIE-
CKUM fielicTBueM. BBeneHue xnopa B apoMaTH4ecKOe SApO YBEIHMUMUBAET TOK-
CUYHOCTb COC/IMHCHMSA, a BBCJCHHUC TaJIOrCHOB B DOKORYIO LICITb PSIJIOM C apo-
MaTHYECKHM KOIBIIOM TIPUBOIHMT K TOSBICHHM CIE30TOYMBBIX CBOWCTB, Ha-
IIpUMep, B cllyyac OCH3WIITAJIOTEHHUIOB.

Aruaxaopua (C,HsCl) npuMenseTcs Kkak MecTHOaHecTe3upyloiee (0be3-
Oosmparouiee) cpeiacteo. JeicTeue o0yc/IOBICHO ObICTPbIM UCIAPCHUCM BBH-
ay am3koit t°Cy,,,, = + 13°C, BRIZBIBAIONTNM CHIFHOE OXJIAKICHIE.

Xaopogopm (CHCI3) — cpeactBo anga uHranaudoHHoro Hapkosa. Ero
TIPEUMYTIECTBO — HEBOCIIAMEHSIEMOCTE U ObIcTpoe JneiicTBue. OTHOCHTEIHHO
TOKCHYCH.

XnopodgopM IO BIUSHHEM CBETA ¥ KUCIOPOJa BO3AYXa OKUCIAETCS ¢ 00-
pa3oBaHUEeM AJOBUTOrO (OCreHa, KOTOPbIA NpU AajibHeHlleM OKUCACHUU pas-
JlaraeTcs, BRIIENSIS CBOOOTHBIH XJIOP:

Cl
a) CHCL +[0] —= o=C + Hncl
Cl
Xa
opodop docren
6) A
o=C +[0] —— a}+ co}
cl

3TU mponecch MPUBOIAT B HETOJHOCTh METHITMHCKUYN Tpenapat. Jlobpo-
KaA4CCTBCHHOCTD XJIOPOMOPMa NPOBCPSIIOT CICAYFOLMMH PCAKLMSIMM:
1) HCl + AgNO, AgCI[+ HNO,
belbik 0ca 0K

2)C, + 2KI —— 1, + 2KCl

Pozosbiit
nget (B xnopodopme)

Hopnodopm (CHI;) — anTucenTuueckoe (0be33apaxkuBaroliee) CpeacTBo,
WCTIONB3YETCS HAPY)KHO B BHJIE TIPUCKHITIOK U Ma3eH.
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®dTopoTaH

¢
F—(;—CI‘—H
F Br
2-bpom-1.,1,1-tpudtop-2-xnopatan

DrTopoTaH — HAPKOTHUUCCKOES CPEACTBO U1 OOLICTO HAPKO3a, OJIHO U3 CaMbIX
apdexTrBHBIX cpeacts. Mmeer psia npenMymiecTs nepen xjaopodopMoM (Maso
TOKCHYEH, TIOYTH HE JIacT CTaAnn BO30YKICHHUS, HAPKO3 OBICTPO IIPOXOAMNT).

Tpuxmaopatnaen (CCl1,=CHCI) — MolIHOEC HapKOTHYCCKOC CPEICTBO,
0COOEHHO TTPH HEOOXOANMOCTH KPaTKOBPEMEHHOTO HAPKO3a.

Homenxnarypa HIOITAK. [Ins dopMupoBanus Ha3BaHUS TaloTeHOIIPO-
M3BOJHBIX BHIOMpacTcs camasl AJTMHHASA HEpa3BETRICHHAS WEMb, coAcpKaas
rajioTeH; HyMepalus MPOBOJIUTCA C TOTO KOHI[A, K KOTOPOMY OJIMKe pacmomio-
KEH TaJloTeH; 3aMECTHTENTH HA3BIBAIOTCS B al(paBUTHOM TMOPSIKE; B 3aKITHOUE-
HHUE TaeTcsi MeXIYHapOoJHOE Ha3BaHWE YTIEBOIOPOJA, COCTABIAIOIIETO OC-

HOBHYIO IENb.
CH

5 4 3 27 31
H3C_CH3_(FH_(I3_CEH2 — 2 2-muMeTun-1 3-TuxnoprncHTan
Cl  CI,Cl

I 2(|_“H3 3 4 st

(lez_ CH_(FH_CHZ_ ?H —  1-0Opom-2,5-anmMcTHI-3-XI0pTCKCaH
Br Cl ¢ CH,

1 2 3 4
CI‘.H,—CH:Cl‘.—CH3 | 3 5 ,

- : — -HOJT-3-METH H-
i o (Vi eTHIoyTE

CrmupTel. ®eHOIBI
CoemnHeHns anu(aTHIECKOTO psAla, coAepKallne ONHY HIN HECKOIBKO
THAPOKCIUILHEIX TPYIIN, HAa3BIBAIOTCS COMPTAMM; aHAJOTHYHBIC TIPOW3BOTHEIE
apOMaTHYEeCKUX YIIEBOIOPOAOB, COJAepKallve THAPOKCHIBHYIO TPYIIy B
KOJIBIIE, Ha3bIBArOTCS (eHOIaMH

CH;—OH OH
C,I—OIl ©/ ©/

DTUIIOBBIH CITAPT

ben3uIoBBIH CIAPT ®ewon (rpynna OH B
(rpynna OH B 6oxoBoil ApPOMATUYECKOM 511DE)
Lenu)

braromaps obuiel dyHkImoHanmsHON rpymme — OH  3TH coeHeHHs] HMErOT
MHOTO OOIIIEro, OTHAKO H 3HAYUTENHHO PazNiaroTcs. BaXKHBIM OTIIHIHEM SIBIISIETCSE
KHCIbII xapakTep ¢eHO00B, KOTOPLIN NposBiseTcs Oaromaps mpeodliafaHuio
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MOJOKUTENIBHOrO Me3oMepHoro 3¢dexra OH rpynnbsl no cucteMe CONpsLKEHHBIX
CBSI3CH HaJ1 OTPULIATC/IBHBIM MHYKTHBHBIM 3PQCKTOM a/1pa, B Pe3yJbTare Ycro Bo-
J0poA NPUOOpPCTacT MOABMIKHOCTL M ¢nocodeH auccoumnuporars (OH B ¢enone —
CKTPOHOIOHOD ).

I'pag s1ornueckon CTpyKTYpbI

‘ Cuuprhl
R -0l11
I. I{naccnd)mcarmﬂ:%

a) 110 pauKaLy | ALMKIHYCCKUC | ‘Apm{a’mqecKHe -f*
[IpenearHble Henpenenshbie |
©) 110 KOJIMHCCTRY Oamoatommnie || JIsyxatoMHbie || Tpexatomuble | MHOroaToMHbie
OH-rpymm
11. O'J.',.'J,CJleth CH10H 1LC—CLL H. (i...Ll H- ( H, CH OH f_li OH
HPCACTABMTCIN, - 27 |2
P - MeTano:1 OH OH OH OH OH H- ( -OH
. HO- C H
C,H;OH . I X Bcasu;;oabu-t
— yraHou - TAHTHOJI |- DPONAHTPHO.I H-(I,—(_)H eunpr
BBICILIMi (?'lujltﬂ— (rnuuepun) 1-C-011
cupT FIIMKOJIR) CH;OH
C | ﬁHBOH I'excanrexcand
- LCTHIIORRILT Copdur
. (TIIOLHT)
CITHPT
1. Xumudeckne Pcakimu Pcakivu Peakiuu Peaxuun  [OOpazosanue
CBO¥CTBRA: 3AMCITICHAA 3AMCIIICHHAA | 3aMCLICHUA OKICIeHHA | XCIaTHbIX
BOJIOPOTA BOTOPOAA I'HAPOKCHIBHOM KOMILICKCOR
THAPOKCHITA | PalHKala [Py
1V. Hsomepui: VIiegoa0pojHoro TTQ; 10 CHU
pauuKana IUAPOKCHIILHOR
TPYTIIED
Hepsuunsie Bropuunbic Tpetnunere
CIUPThH CLHPTHI CIHPTEI
I (‘II
I T T s e O 1
CH:CH:CH:CH,OH CH;CHRCH:CH, CHC—CH,
OH OH
Byraron-1 Byranon-2 2-MCTHIINPOIIAHOT-2
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I'pynna OH Benet cebsa no-pasHOMY B 3aBUCMMOCTH OT PajuKaia, ¢ KOTO-
PbIM CBs3aHa:
_ o+ O+ O—
OH: -I - addext CHy=CH;=O=H

OH: +M - s dexr (OH
5— S

{ — + H

9,

P
Oenon DEHOKCHI-UOH
DeHoNbI 00pa3yIoT colu ((PeHOMATHI) ¢ BOJHBIMH PACTBOPAMHU NIETTOUCH.
Bricokass mONSIpHOCTh TUIPOKCIIIBHON TPYIIEI CHIUPTOB MPUBOAUT K Ac-
COMHAIIMM MONEKYJ CIIHPTa 3d CUET BOJOPOIHON CBS3U, MOBLIIIEHUIO TEMIIe-
paTyp UX KUIICHUs
R} R
O-T1 - O—T - O—H (Tpumcp cnupTa - aCCOLUUAT)
bornee Beicokue TeMnepaTypbl KUIIEHUS CIIUPTOB 110 CPABHEHUIO C alIKHII-
rajoreHujaMu, npocThiMU 3pupaMu, YriaeBoaopojaMu 00yCa0OBAEHbL HE0O-
XOJUMOCTBIO Pa3pbiBa BOJOPOAHLIX CBfA3€H MpU Mepexoje MOJCKYJ B raso-
BY10 a3y, mia yero tpebyerca gononuutensbHasa sueprus. C apyroit ctopo-
Hbl, TAKOIO THIIA aCCOLMALIMA PUBOAMT KaK Obl K YBEIMUCHUIO MOJEKYJsP-
HOM MaccChbl, 4YTO, €CTECTBCHHO, 00YCNOBAMBACT YMEHbIICHUE JIETYYECTHU.

XuMHYECKUE CBOMCTBA CIIMPTOB

CrupTsl, MOAOOHO TATOTEHOTIPOU3BOIHBIM, CITOCOOHEI K pPeaKIuiIM HYK-
JeO(PHIBHOTO 3aMELeHUs, OHU TPOXOIAT TI0 THITY MOHOMOJEKYISIPHOTO
HYKJICO(PHUITBHOTO 3aMetmieHus Syl, mbdo mo OumonexkymsipaoMy Sy2. Tlo-
ckonbky OH’ saBJIsSeTCS TI0X0 YXOMAIIeH TPyMIToH, TO OTHIETUICHHIO THIPO-
KCHUITA TIPENIIEeCTBYET MMPOTOHUPOBAHNE CHUPTA, HEOOXOAUMOE IS TIpeBpa-
IMEeHNs MII0XO0 YXOAAIeH THIPOKCUTBHOM MpyIsl B HOH okconus -O 'H, (xo-
pormias yxozsmas rpynmna — H,O)
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Peaknus 3amenienusi ruAPOKCHIA HA raioren (Syl)
(CH,),COH + HBr — (CH,),CBr + H,0
2-bpom-2-MeTunmnponar
Mexanusm: a) llporornpopanue cupra Heodxoaumo, T.K. OH- - mnoxo
yxXomsmad rpymna B otiauane oT H,O, koTopas ABIseTcs Xopollo yXoasmen

CPYNNoA:
.
CI‘H3 H (;113 A mennenno
,C-C—0ll —= H,%C—C-%—CO
| ‘ YN -H,0
CII, OBICTpO CH, I
mpem-byTaHon [TpoTroHNpOBaHHBLIA CIIMPT
. CH, CH
0) ATaka HykiIcodua: I+ - 3
3C—(|}“”:-B+>IISC—(IZ—Br
CH, dBICTPO CII

3
Kapbokatnon  2-BpoM-2-MeTHANPONaH

Peakuusi BHYTPpUMOJIEKY/IAPHOIi Jernaparauuu (E2)

cuycn, SO0 cn=ch, + H,0
| | —_— =

H oH el

DraHol

Mexannim: a) [IporoHupoBaHue cuupra:

H
+ _
H,C—CH;—OH + HQSO4—*H3(,—CH2—O\H+ HSO,
6) OOpaszoBanue kapbokaTHoHa:

MEMLJIEHHO

+.~ . =+
H,C-CHF O H,C-CH, + H,0
H KapOokaruou

B) 3aKIIIOUNTEILHBIN 3Tall PeaKIun:

ILCFCH, + [HSO, | — CHFCH,+ H,S0,
1T Fren

B crmydae TpeTHYHBIX CIUPTOB peakuus uieT no mexanusmy El:
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H- CH,
(CH,),COH— H,C=C. ~ + IL0

CH,
2-Meruiuipouen
MexaHHu3M: H* . ~H Memienno
(CH,),COH — (CIL,),C-0_
ORICTPO H -H,0
CH, CH
. |_“Jr OBLCTPO v (7 3
— HCH;—C 2 M
| -H~ CH,
CH, 2-MeTnamponcH

B peakumsax OTILEIUIEHNS TalOTEHOBOAOPOAA OT AIKHITAJIIOTEHUIA UK BO-
Bl OT CIUpTa HaONIOMAETCS TPEUMYIIECTBEHHOE OMUUenAeHIe RPOMOHA Om
HauMenee ZUOPOZeHUIUPOBAHHOZ0 amMoma y2iepooa — npasuiio 3aiuespa.
Mexkmonekyaspuas AernpaTauusa JIByX MOJIEKYyJ CIUpTa MPUBOIUT K
obpazoBanuio mpocThix hupos (R-O-R).
t°; H,50,

H,C—CH;—OH  HO—Cl;—Cll, ——

— H,C—CH;70—CH;—CH, + 11,0
JUsTUIIOBHIH 3(up
McEMONCKynApHAas I[CTPTI[%EITEITIT/BT CTIUPTa U KUCIOTH MPHROJINT K 00pa3opa-

Il
HUIO CITOKHBIX 3P Upor ( R—0O—C—R' )
9 9
CH;-CH;-OH + HO—-C—CH, ?6- CH;—CH;-0—C—CH,

-
£

iy lagerar
3aMelleHHe BOAOPOIA THAPOKCHIbHOM IPYIIIbI

CoupTel MOTYT NPOSABIATE cIabOKHUCIIBIE CBOWCTBA H B3aUMOJEHCTBYIOT C
IETOYHBIMH MEeTaJlJIaMU, 00pa3ys aJIKOTOJISTEL

2CHCH;~OH + 2Na — 2CH;-CH;ONa + H}
t)'l'l’l.llﬂ'l‘ HaTpwusd
3amelienue BOAOPOAA B PAAHKALE
CH;-CH,0H + 3Br; — CBr;-CH,OH + 3HBr?
HapkonaH (aBepTvH)

OxuciieHHe cApTOB. B 3aBMCHMOCTH OT NIPHPO/BI criupTa (NICPBUYHBIA,
BTOPUYHBIN, TPCTUUHBIN), @ TAKXKC YCJIOBUN pecakuuy, o0pa3yroTcs pasiiiuHbIC
TIPOIYKTHI.

Jlerue BCETo OKWCIHSIOTCS MePBHYHBIE CIHPTHI, NMPH TOM 00pa3yroTes
AT IETHIBI.
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H

II—Q—SEI + 0] |[— H‘“(I;’H + H,0
H O
Metanon MeTtaHaib (ajbaerni)
M3 BTOPUYHBIX CHHPTOB NPH OKUCICHUM O0Pa3yIOTCs KETOHbI

H . .

II3C—(|3—6hI+ 0] |— H3("‘<I;’(“H3 + H,0
CH, O

Tponanon-2 Aueron (keToH)

Tpernynsble CHMPTHI OKUCAAOTCA € TpyaoM. OKUCIEHHE UX COMPOBOK-
JAeTcsi pacileIUIeHUEM YITIEBOJOPOAHOIO CKeneTa ¢ 00pa3oBaHUEM KeTOHA U
KHCJIOThI

CH,/
[ H,C. .CH %
II3C—§—;CH5CH3+ 3[0] 3 ﬁ ‘+ H,.C-C__ + HO
OfH 0 OH
TpeT. M30aMUIoBBIN ciUpT ALICTOH (KCTOH) Yxeycmas
*  KHCTIOTa

OKHc/IeHHe CIHPTOB B OPraHu3ME OCYIICCTRIASCTCA NPH Y4acTMH (PEPMEHTOR
aernaporeras u cucremoit HAJI (HUKOTHHAMMWIAACHMHANHYKICOTHI) NyTEM OTHS-
THsI BOJOpoaa (aernapupoanus). [Ipy 3ToM COMPT OKMCASETCA 10 aabaeruaa, a
HA/J] Boccranarimeacres, npespainascs 8 HAl*H, (HAIsH + H ):

Hernaporenasa O
CH;—CH;—OH CH?)—C\
/_\ H
JraHon ATlCTATBACTH
HAT HAIl-H,

Bo3MO&KHO AayibHCHIICS OKMUCACHUC alCTANBACIH 1A J10 AUCTUIKO(PCPMCH-
Tta A u npespaicuue cro B uukie Kpedea 1o CO; m H,O ¢ obpasosanuem 12
Monekya ATO.

CpoiicTBAa MHOT0ATOMHBIX CIIUPTOB

MuoroaTtomuble ¢nupThl 00ga8a10T OOABIICH KUCIOTHOCTHIO MO CpPaBHEe-
HUKO € OJIHOATOMHBIMH, YTO SBJISICTCS CJIC/ACTBUCM OTPHUATCIBHOIO HHIYK-
TUBHOIO 3 PCcKTa OAHONH MMAPOKCHIILHOM IPYIINbI [0 OTHOIUCHUEO K APYTOH.

MHOroaToMHbI¢ COMPTHI IO CBOMCTBAM B 3HAYMTCIBHOM CTCIICHM Haro-
MUHAIOT OJTHOATOMHBIC. [ MAPOKCHIIBHBIC TPYNITBI B HUX MOTYT ObITh IICPBUY-
HBIMW, BTOPUYHBIMH, TPCTUYHBIMH, [IPUUCM B PCaKUWU MOT'YT BCTYINATh OJIHA
WJTH HECKOJIBKO THIPOKCUIIBHBIX TPYIIIL.

MHOT0aTOMHEIE CITUPTHI ¢ TUIPOKCHIAMHI HEKOTOPBIX TSIKETBIX METAJUIOB B
IIENTOTHON cpefie 00pa3yioT BHYTPMKOMILIeKCHbIe (''xenaTHble') coennHe-
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HMsl, UMEIOLIME XapaKTepHOE OKpaluuBaHue. B 4acTHOCTH, MpH B3aMMOACUCT-
BUH € ruapokcHoM mcau (I1) BOZHHKACT HHTCHCUMBHOC CMHCC OKPAllIMBAHMC.

H
I
CHU O HO HO—CH, H—0_ _.O0—CH,
+ Qo+ — Cu__ | + 2H,0
CH;~OH OH__HO—CH, CH; O 0O—CH,
H

OTUIEHIIMKOb
mukonar Mequ

("xenaTHBIN" KOMIIIIEKC)
JTa peakuua MOKET ObITh UCIONL30BAHA KAK KAYECMBCHHAS Ol OMKPbI-
mus 08yx u b6oaee cUOPOKCUAbHBIX cpynA (PeaKlUa Ha AHOJbHBIH (PparMeHT).
BaxHoe 3HaueHHe UMEIOT HEKOTOPBIE CIOKHBIE YU TTIUIIEPUHA.

H-gH IOINO, "H;—0O~-NO,
H—fl_THONO, — 2 (HmONO; 3110
CH-Of___HONO, CH-0-NO,
['muanepun Tpuuurpar

TIIATIEPHHA

JTO COCIMHEHUE B3PBIBUATO M OTHOCHUTEIBHO SAOBUTO, OJHAKO B MAaJIBbIX
KoHUEHTpauusix (B Buae 1% pacTBopa B 3THIIOBOM CIIHPTE) IPUMEHSICTCS KaK
COCYIOPACIINPSIOILEE CPEICTBO.

B pesynerare gedictBus  ¢pocopHONH KHCITOTH HAa TIWLEPUH TOIYUAOT
cMech 0- 1 B-rannepodocdaron.

" CH-OH “H;-0—PO,ll, CH;-OH
3

2" CH—OH + 2HOPO,H, CH—OH  + CH—O-PO/H,
| H,0 |
" CHy-OH CH;-OH CH;~OH

o—Tmauepodocedar  P-T'munepodocdar
Iimuepodocharsl — CTPYKTYPHBIC ICMCHTBI (POCHOTUTTHIOB, BXOISALINX
B COCTaB KJICTOTHBIX MEMOpaH.
IIpn B3aMMOAEHCTBUN TIIMLEPUHA C BBICITUMH XHPHBIMU KUCIIOTAMU 00-
Pa3yroTCs CIOMHBIC HPUPHI (GKUPBI, Maclia).

1“2_(-\C_C17”35 T}Izo_((i\c_cl"”:ss
CH—\C—C”H]S — TH_OT;\C_C”Hﬁ + 3H,0
l|CH2—\C.—CWH35 Cl=0—C—C, H,,
I'nuuepun CreapuiioBas Kuca0Ta Tpucteapar rauuepuna

(nedTpanbIILIA AKUP)
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(l)euo.ﬂbl

OT11 OT1
DeHOT [TnpoxaTexnH Pesopuwn

FHHpOXHHOH

®eHOoubI, 0OCOOCHHO JIBYXaTOMHbBIC, OYCHb JICTKO OKMCASIOTCS ¢ o0pa3osa-

HHCM XMHOHOB.

0
+ (0] | —— Qj + 1,0
O

I'uapoxunon napa-beH30XUHOH

Cucrema THAPOXUHOH-XUHOH (YOMXWHOHBI) UTPAET BAKHYIO POJIb B JKU-
BOM OpPTaHM3Me, BBRIIOIHSIA POJIh OKHCIHUTENS M0 OTHOMIEHNIO K OOIBITHHCTBY
opraHudeckux cyOcTparoB. OHM IPUHHUMAIOT YYacTHE B peakiusax IepeHoca
IEKTPOHOB OT OKUCIAEMOro CyOCTpara K KUCIOPOAY B JNbIXaTEILHOU LEMH.
Kpome Toro, xuHouaHple TPYIIUPOBKU BXOIAT B cocTaB BurammuHa K, korto-
PBIi CIIOCOOCTBYET CBEPTHIBAHUIO KPOBH.

DeHOoNbl TOCTOSIHHO 00pa3yloTCs B KUIIEYHUKE MOJ JSUCTBUEM MHUKPOOP-
raiu3MOB U3 aMUHOKUCJIOTbI TUPO3UH.

OH

HEC—CI‘.H—COOH CH, OH
NH,
—— +
OH OH Oenon
Tuposznn napa-Kpeson

OmHaKo 3TH TOKCHUYECKHE BeIIecTBa O0E3BPEKUBAIOTCS B TEUSHH MTYTEM
00pa30BaHNUs HETOKCHUECKHUX CIIOKHBIX 3(DUPOB CepHOMN KUCIOTHI ¢ 0Opa3oBa-
HUEM (PEHHIICEPHBIX KHUCIOT, KOTOPBIE B BHEC KATHEBBIX COJIEH BBEIBOAATCS W3
OpTaHH3Ma.

o 0—SO,H

+ |HOISOH + HO

GeHulicepHas
KHCIIOTa

denon
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Kavecmeennou pearxyueri Ha (EHOJBHBIA TMIPOKCUI ABIACTCA PEaKlus C
FeCl; — cuHe-hnoneToroc okpaliMBaHue, 00yCIIOBICHHOC 00pa3oBAHUCM KOM-
TJICKCHBIX COCIMHCHHUH JKCJIC3A.

Mennwo-ﬁnonornnecxoe SHAYCHHUC H IPHMCHCHHUC B HAPOAHOM X034lCTRE

MeTtuaoBslii cnupt (MetaHon, ApeBecHbi criupt, CH,OH) — cunbHEBIN
COCYIUCTRIM U HepBHEIN sia. [Ipu mpueme 15 M MeTUIIOBOTO CIUPTA MOpaka-
eTcs 3pUTENbHBIA HEPB U ceTuarka riasa, B 50% ciydyaeB HacTymaeT 4acTH4-
Has WM TIOTHAs MOTEPS 3PEHUS, a TAKKE MOpAKEHHA ONMyKIArOIEro, CIyXo-
BOTO, & UHOT/Ia ¥ TPOHHUYHOTO U OOOHATEIBLHOTO HEPBOB. B opranusme meTu-
JOBBIM CIIUPT OKUCIAETCS B MYPABBHHBIH albJEIU U MypPaBbUHYIO KUCIOTY,
KOTOpbIE U OOYCIOBIMBAIOT TOKCUYECKOE MACHCTBUE METWIOBOIO CIMPTA.
Cwmeptensnas no3a 30-60 mo.

ITuoBbld cnupt (dTanon, Bunubld cnupt, C,HsOH) aelicTByeT omnbsi-
HAKOILE, a B OOAbIIMX J03aX BbI3BIBACT COCTOsHME, OAu3Koe K Hapkosy. Hc-
NOJL3YETCA JJid NPUrOTOBICHUA HACTOCK W B KauecTBe 00e33apaskuBaOlIEro
cpeactra. Ilpu anutensHom mpueme (y B3pociabix 5-10 met, a B 10HOLIECKOM
Bo3pacte | rojl) BOBHHUKACT MCHUXOJOrMUCCKas M (PU3MYCCKAS 3aBUCUMOCTD,
KOTOpash Ha3bIBACTCA XPOHWYCCKMM AJIKOTOJIM3MOM MJIM alKOroJIbHON HapKO-
maHucu. Ilpn 0OAbIIKMX KOHUECHTpaUUAX ANKOroas OJOKMPYCTCs LCHTP AblXa-
HUSL B TMPOJOJITOBATOM MO3TC, COCTOSHHUC OIBSIHCHUS TCPEXOIUT B CMEPTh.
CwmeprenbHast 103a ITUI0BOTo criipra 7-8 1 Ha | KT Beca Tena.

denoa (kapbosoras kuciiora, CeHsOH) — niepBriit aHTHCENTHK, BBC/ICH-
HBIH B XUPYpTHUi0. TOKCHYEH U MOXET BBI3BATH 00T KoxkH. 5% Pactrop de-
HOJIa CITYKHT 3TATOHOM, ¢ KOTOPEIM CPaBHUBAIOT OAKTEPUILIMIHOCTE BCEX APY-
rux Tipenaparos. OeHOI MUPOKO UCTIONB3YeTCs TS TPOU3BOICTRA TITacTMAacC,
JIEKAPCTBEHHBIX CPEJICTB, KpacuTelel, B3PHIBUATHIX BEIECTB.

Hustunoselii 3¢up (C,Hs-O-C,Hs) npumensieTcss anst MHTAISITHOHHOTO
HapK03a, pacTUPaHWH ¥ IPUTOTOBIIEHNS HACTOEK U 3KCTPAKTOB.

YacTto ucmonb3yercss Kak pacTBOPUTENb BEINIECTB JKUBOTHOTO U pPacTh-
TETBFHOTO TPOUCXOXKAeHUs. JuaTunoBeil 3up, IpUMEHSEMEIN IS HApKO3a,
TOIIZKEH OBITh 0C000 YUCTHIM, HE COJepKaIUM BpeaHbix npumeceil. [Ipu xpa-
HEHUU JUATUWIOBBIM D(Up MO BIUSHUEM COJIHEYHOTO CBETa B MPUCYTCTBUU
KHUCIIOpOAa BO3/yXa OKHCIAETCS, 00pa3ys NEpPOKCUAHBIE COEIMHEHUS, KOTO-
pble YACTO CIYKAT IPUUMHON B3PBIBOB MIPU HEOCTOPOKHOU paboTe ¢ adupom,
a TAKKE YKCYCHBIM anbJeruj, KOTOpbIA TOKcH4YeH. llepen ucnonb3oBaHUEM
HEOOX0IUMO TIPOBEPHUTH A00POKAYECTBEHHOCTL Ypupa. [ns oTKphiTHA TIE-
POKCUIOB UCIIONB3YIOT #o0ud Kaiaus, 00pa3yeTcs KeATblil LBET BCACACTBUE
BblAeIeHUA CBOOOAHOrO ioaa. Jas OTKPBITUA YKCYCHOIO anbpieruaa ao0aB-
JAOT PYKCUHCEPHUCMYVIO KUCTOMY, TIPU HATUYUAK €0 NOSIBIASETCA PO3OBOE OK-
palBaHue.
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DTHiIeHIHKoIb (3tananoi, CH,OH-CH,OH) — Tokcu4Has BbICOKOKH-
MsILAst KAJKOCTh, TCMIcpaTypa niasicHus — 16°C, temneparypa KurcHus
+197°C.

HcnonbayeTcs B TEXHUKE JUTSL PUTOTOBJICHUS aHTU(PH30B — XKUIAKOCTEH C
HU3KOW TEMIICpaTypol 3aMep3aHus, MPUMCHSFOIUXCS Il OXJIKIACHUS JIBH-
rareici BHYTPEHHETO CropaHust, 0COOCHHO B 3UMHCE BPEMS.

I'maunepun (nponantpuoin, CH,OH-CHOH-CH,OH) — HeTokcu1aHas, BSI3-
Kast, OCCIBETHAS KUAKOCTH CIaakoro Bkyca. [IIupoko pacmpocTpaHeH B IpH-
poze; BXOIUT B COCTAB OOJBINMHCTBA OMBIIAESMBIX JUMUIOB. [IpuMensercs
KaK KOMITOHEHT Ma3el ISl CMATYSHUST KOXKH.

Homenxaarypa HFOITAK
Jlnst opmupoBaHus Ha3BaHUs CIIUPTOB BHIOMpaeTcsl camas JUIMHHAS He-
pa3BeTBACHHAS 1eNb, coaepkaiias QyHkimoHansny1o rpynny OH; nymepanua
e€ IPOBOJUTCA C TOTO KOHIA, K KOTOpOMY OJNUKe paclonokKeH I'MIpPOKCUI,
paauKanbl HA3bIBAIOTCA B aI(aBUTHOM MOPAIKE, B 3aKIIOUEHUE deTcs Ha3Ba-
HUE OCHOBHOM 1LIeNU ¢ NpubaBIeHUEM OKOHYAHMA 0J1 U YKA3aHWEM HOMEpa yI-
JEPOJIHOTO ATOMA, [IPU KOTOPOM HAXOJAUTCS THAPOKCHUII.

4 3 2 1
CH_ECHE(I:H'CHZOH - 2-MeTuidyranoa-1
CH,
CH,
1273 4 5
CH;CH-CH-CH;CH, - 2-MEeTHI-3-3THIITIeHTaHO- |
on Gl
(ITIIZ—(F"II—(IJIIE - [lponanTpuona-1.2.3 (TpuBHaTbHOE HA3BAHHE
OH OH OH - TTTUTIEPHH)
| %H3 3 4 5
CITH,T(F_— C:‘ —CH -CH_‘, - 2.2-1uMeTniieHTed-3-1oa-1,3
OH CH,OH

7. Hyxreo(pniibHbIE peakiny KapOOHWIBHBIX COeAHHEHHH
(aabaeruabl, KETOHbI, KAPOOHOBBIE KHCJIOTHI)

OcHOBHBIE KJIACCHI KADOOHHIBLHEIX COeTHHEHUIH
CoemmHeHns1, cofepxalnie KapOoHIbHY0 rpymny >C=0, B 3aBUCUMOCTH
OT XapakTepa CBSI3aHHBIX C HEl 3aMecTUTeleH JeNATcsS Ha CIeqyronlie Kiac-
CHI. AJIBAETHAbl, KETOHbl, KAPOOHOBBbIE KHCIOTHI H UX (YHKIHOHAIbHbIE
NMPOH3BOJHBIC:
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ANbaernael KeTonsl KapGonoBbie KHCI0THI

QO .
7 L0 P
R=C, R—C R—C
H AN AN
R OH
Crpoenne KapOOHWJIBHOM IPYIIIBI
IlonsapusoBanHas
aTaka Nu
T—CBA3D
R
— /\ o+ o—
R 1200 \>/C 0
\C | e O— H
T ® !
ataka Nu

Tpuronansubii sz—mﬁpuﬂmomuumﬁ aToM yriepoaa KapOOHWILHOU
rpymnmnbl, 00pa3yeT TpU O-CBA3M, JeKallde B OMHON IUIOCKOCTU, U M-CBSA3b C KH-
CIOPOJIOM 334 CHET HeruOpuAM30BaHHON p-opOuTanu. BeaeacTBue pasnuyus B
3JEKTPOOTPULATEABHOCTA aTOMOB YIJIEPOJA U KUCJIOPOIA T-CBA3b MEHKIY HUMU
CWIBLHO Nonspu3oBaHa. B pesynbraTe Ha aTtoMe yriaepoja KapOOHWILHOU rpyn-
11bl BO3HUKACT 3PPCKTUBHBINA NOJOKUTCIIBHBIN 3aps 1 0+, a Ha aTOMC KHCIJIOpo,1a
— OTpuUATCIbHBIN 3apsyl O-. TTOCKONIbKY aToM YIJICpo/ia 3JICKTPOHOACHULMTCH,
TO OH NpCACTaBISACT COO0M yA00HBIH UCHTP U1 HyKIcopuabHOM aTaku (Y').

JIeTKOCTE HYKICO(UIBHONW aTakW 3aBUCHT OT BEIWYWHBI 3(PPEKTHBHOTO
TIOJIOKUTEIIBHOTO 3apsAjia Ha aTOME YIIIEpOJIa, €ro MPOCTPAHCTBCHHON IOCTYTI-
HOCTH W KWCJIOTHO-OCHOBHEIX CBOWCTB cpenbl. C yucTOM 3JICKTPOHHBIX 3(-
(PEKTOB TPYTII, CBA3aHHBIX ¢ KAPOOHMUIIBEHBIM aTOMOM YTTIEPojia, BeJTMINHA &+
Ha HEM B aJTBJICTHIaX M KETOHAX YOBIBAET B CICAYFOIIEM PSTY:

YMeHbnIeHne 0+ Ha KapOOHHIIEHOM aroMe yriepo/ia

H, R, R‘C—o
=0 > ,C=0 > L=
H H R
=0 +I; (R=Alk) +1 - adp et rYX R-rpymnm

[TpocTpaHcTBeHHAs TOCTYITHOCTH KAPOOHMIIBHOTO YTIIEpoa YMEHBIIAETCS
IIPH 3aMEHE BOAOpO1a Ha 0oee 00BEMUCTBIE OPTraHUYECKHUE PaJUKaITbI

YBeTMUCHNE MPOCTPAHCTBEHHON 3aTPYAHCHHOCTH

1t Hvkiaeohunpbnol ataku

H, R, R,
c=0 < c=o < ,C=0

/ /

H H R
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[1o >Tum npuyuHaM anbaeruisl 00aee peaKuuOHHOCNOCOOH I, YeM KETOHbI.
I'pag nornueckon CTpyKTYpbI

[. Knaccudukanms:

a) TIo paauKany

0) 110 KOUHUCCTRY
(QYHKIMOHATBHBIX
IpyII

II. Mzomepus:

111, Oraennimwie
MPC/ICTABUTCITH:

-0 —C—
| Anbrerdpl | —C7 | Kcronn | ﬂ/
H 7 0
Anugatu- | || ApoMaTH- Amagartu- | | CMCanHbIC ApoMaTH-
HCCKHE HECKHE HeCKHE KUPHO-apO- qyecKHe
MaTHYSCKUE
Monoans- Anaie- MOHOKETOHEL JIMKeTOHED
AETHAbL JICTH/LBI
Hzomepus MeTtamepus - Hzomepus Hzomepust || KeTo-
LeH - 471bJErHbl Lenu NONOKEHUA | cHOTIBHAS
H30MEPHBL KETO- TAYTOMCPHH
KeToHaM TPYIIILI *

CH;—CH;C=0 CH—CHAZ G~ CH,
’ H HYO
[PONAHAb Kero-dopwa u
CH_.,—%‘-—CH} CH; CH:C|‘-—CH3
O o O
Tpotianon EnonbHas (opma
H. O Oz H | CHG=CH, [CH;-C—C H | CoH3m¢=C H
(r 0 0 0
3 [Tponanow, Mcrni- Hdudenun-
MCTAHATR JHMETHIKETOH, (]]CHH_IL KCTOH, | KeTOH,
20 aleToH ALeTOpEHOH denzoderion
CH_?_(’\” BCH3AIBILCIH,
JTaHaANb

*Tayromepusi — 3TO PaBHOBECHAs JUHAMMWUIECKAS M30MEPHs, CBI3aHHAs C
TIEPEHOCOM TIOJIBUKHOM TPYNIIBI H COOTBETCTBYIONTHM IEepepacipeeIeHeM
MEKTPOHHON TUIOTHOCTHU. /[ KETOHOB 3TO CBS3aHO ¢ MHTpAaIMell MpOTOHA
BHYTPU MOJIEKYJIBI U KaK Pe3yIbTaT — CYIIIECTBOBAHNE JIBYX H30MEPHBIX (hopM
— KETOHHOU M €HOJbHOU (HeHAChIIeHHBIH cmupT) (cM cTp. 30).

Peaknui HYK/J1€0(HIBHOIO MPHCOEAWHEHNA Ay AIbACTHI0B H KeTOHOB
Peakiiun HykI€0QUILHOr0 OPUCOSAUHEHUS XapaKTePHbl 1S AlbJSIUI0B

U keToHOB. Kak yKa3blBanoch BbIlIe, allbACTH/bl PEarupyloT Jerye, 4YeM KeTo-
Hpl. OOmias cxema mpoliecca BKIIOYACT HYKICODWIbHYIO aTaky o kapdo-
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HUJBHOMY YIJIEPOLY CBEpPXY WM CHU3Y OT IUIOCKOCTM U 3aT€M aTaKy 3JeK-
TPONIIOM 10 KMCJOPOY.

R R R R
O+tad- E-Y - I - E- |
“C£0 Y0 o v--g B v—C-0E
Pearent H(R) I I
H(R) H(R) H(R)
Allpaerun [lepexoanoe AJIKOKCHIT- IIpoaykT
HIIH KeTOH COCTOSIHUE aHWOH PeaKIum

[Tpotiecc HamoMuHAaeT OUMONEKYIISIpHOE HYKJIeO(PHUITbHOE 3aMelieHne Sy2
¢ TeM OTJIMYMEM, UTO MPUHUMAIOILNH 3JIEKTPOHHYIO TIapy aTOM KHUCIIOpoaa He
ABJSIETCS 3/I€Ch YXOMAIIEH TPYIoOi, a ocTaeTcs B Monekyne cyocrpara. [lo
NPUBEICHHOMY BBITIIE MEXaHU3MY OCYIIECTBIISETCS PSI BAXKHBIX PEAKITHI
KapOOHUIIBHEBIX COETHHCHUI

1. BoccranoBieHne (MpUcoeANHEHUE BOAOPOAA, THAPHUPOBAHUC)

B pesynbraTe 3TOM peakiui U3 albIETHI0B 00pa3yIoTCs TIepBUYHEIE, 4 U3
KETOHOB — BTOPUYHBIE CITUPTHI.

O
e I
CH;-CH;— C\/ + 2H — CH;=CH;—CH,OH - mpommiIoB5Ii
ﬁponaﬁan b crupT (pomnanon-1)

Cl—l}—C—CH3 + 2H —n---Cl—l}—(rjIl—l—Cl—L1 - 6MOP-1PONUIOBLIH CLINPT
(”) (l)H ) (nponaxon-2)
[TponaHon
2. llpucoenunenne HCN. [{lmanoBomopogHas KHCIIOTa B IPHCYTCTBUHN Clie-
JIOB INEJ0YN TIPUCOENUHSETCS K albJeruiaM H KETOHaM ¢ obOpa3zoBaHUeM
U-THAPOKCHHHTPWIOB (ITHAHTUIPHUHOB )

R
R . I

S tad Y ONT =Cc—C—
L5+ H {CN N=C-C—OH
H H

JlaHHasT peakTvis JIEKUT B OCHOBE CHEHM(PUICCKUX METOIOB TIOTYUCHUS -
TUAPOKCH- W (i-aMIHOKHCIIOT, UCTIONB3YSTCS TSI YIUTHHEHUSI YTIIEPOTHOM TISTTH.
3. Ilpucoeaunenne cnupToB. HykiieogunbHbIe CTUPTHI MPU B3aHMOICH-
CTBHH C alIbJACTHIAMH 06p83y[0T nmoayanerann
S i
C=0" + HOCH; C,H;—0~C~OH
H \_/ H

[Tonyanerann

ITpn oGpaloTke nmonyaucrancii U30BITKOM CNUPTA B KUCIOH cpejae odpa-
3YHOTCS alleTaJM (peakuus UACT No TUIY 3aMellleHus BOJ0pOo/1a BHOBbL 00pa-
30BABUICHCS FHAPOKCHUIABHOW IPYINbl, HAMOMHUHACT CHMHTE3 MPOCTHIX 3()UPOB
U3 CIIUPTOR)
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H n P=CH,
HO—C—0—C,H,+ H-0-CH; H=C~0~C,H;
R
R

Aunerane

4. Peakuus AucnponopuuoHUPOBAHUSA (AUCMYTALMH, CAMOOKHUCICHHUS-
camMoBoccTaHoBIeHus ) Kannunnapo-Tuinenko

Craausi nepcHoca BOAOPOJIa B BMJIC MMIPUJI-MOHA — IVIABHOC B MCXAaHMU3MC
rnpoueccca AMCIPONOPLMOHUPOBAHKSA aJlbICTHIOB, B PC3YJbTATC KOTOPOIO Oj1HA

MOJICKYJIa OKUCACTCA 3a CHCT BOCCTAHOBJICHKA ﬂpyFOﬁ MOJICKY/JIb] aJ1bACTH/A.
O

. ,O
cH—C + cH—C o CHCHOH + CHCOOK
11 H y
B P
bensambaerus c;:z; 2“ OBBIH E;I:EgaT

CDO]DMBJTBI[GTHI[ MOZKCT JUCTIPOTTIOPITHOHHUPOBATE HAKC B BOIHBIX PACTBOpAX,

3a CYET UETO MPU JTUTSITEHOM XPaHCHWH OHH TIPUOOPETAIOT KUCITYHO PEaKITHIO.
O 0O

H-C, +U1-C +1,0 —= CILOl + HCOOMU
H H

Meranon MypasbuHas
Dopmanbaern KHCI0Ta

5. Peaknug aabI0JbHOT0 NMPHCOeTHHEHUS (KOHAEHCAIMHN) IECTH MO-
Jekya ¢popmanbaeruia (byraepos, 1861 rox)
,,Ok\T_I C,,O’\H L,’Oﬁ C"Ol'\ '/0#\ //0 Ca(OH)
H-Cy + H™ + H-Cy + HI-C, + H-C H-C 2
h\/ww \H + \H
dopmanbaern
Cl)ll (I)ll (IJH (IJH (I)ll 0
I
H—C—C—C—C—C—C
I Y I \
HHHHH H
AKKpo3a (caxapucToe BeLeCTBO)

JlanHasi peaknys JICKUT B OCHOBE 3BOJIONMY OPTaHWYECKOr0 MWpa, T.€
NIEPEX0a OT MPOCTBIX OPraHNIECKUX BEIIECTB K 00IIEE CIIOKHBIM.
6. Bzaumoxaeiicreue ¢ ammuakoM (byTtiepos)

_ _N
0 OH Cly ¢
6H-C| + 4NH, — (CHp)N, = CH, | + 6H,0
' 2
N

CH,
dopmanbaerua

I'ekcaMeTUACHTETPAMUH
(ypoTpomun)



I'ekcaMeTnjIeHTETPAMHH UCNONB3YETCS B KAYECTBE AL3UHDULUPYIOUIETO
CPC/CTBA MPH BOCNAJICHUM MOUYCBBIX MYTCH. Ero JCHCTBUC OCHOBAHO Ha CIIO-
COOHOCTH B KUCJIOM CPE/IC pacUICIUIATLCA C BbIACICHUEM (opmanbacruia, se-
nstrorerocs ' nesnHdexropom” . Eciin Moda He UMEET KUCIIONW peakIlny, mpena-
par okasbiBaeTcsl HE3(PEKTUBHBIM. ECy COeIMHUTD YPOTPOTTHH ¢ XJIOPUIOM
KaJbLyst, T0 oOpasyercst kaabueke (CH;)sN4CaCly, obmajatommii mpoTuso-
TPUNTO3HEIM JEHCTBUEM.

7. Peaknus moaumepusanuu gopmansaernaa. [Ipu crosanu 40% Bom-
HOTO pacTBopa (hopMasIbIeTHAa, HA3bIBAEMOTO (POPMATHHOM, 00pa3yioTCs
MIPOIYKTHI TOJUMEPH3AIIMH KaK pe3ynbTar HykiIeoduinsHoM ataku. IIpoiece
UAET CHHXPOHHO:

1’0
H-C o H o H
H —|— H—C” —_— /C C\.
\ H'T T°H
e H O.,..0
H—C, C
0 H H

TpuokcumeruieH
8. Peaknun 3aMenieHus BOOOPOAA B PaAAHKAJIC HA T'ATOIeH

0 0
H,C—-C + 3C, —= C13C—C\ + 3HCI
H H
TpuxinopyKkcycHBII

anbAeTH (XJTOPaD),
00/13/1aET CHOTBOPHbBIM
neicTBACM

ﬁ Il
H,C—C—CH, + Cl, —= CIH,C—C—CH, + HCI
X10palleTOH - ARIACTCA
JAKPHMATOPOM, BELLECTBOM
CIIC30TOYMBOTO JCHCTBUS
(ot nart. lacrima - cnesa)
9. Peakuui OKHMCJICHHS AJIBIEIHI0B H KeTOHOB. AlbJCIru/bl OYEHb Jer-
KO OKHMCJIAIOTCSI TAKUMU CJA0BIMU OKHCIIUTCAAMU KaK OKCWa cepedpa, ruapo-
kena meam (IT), npu 3ToM 00pasyloTCst KMCIIOThl. DTH PCAKUUK SIBISIIOTCS Kd-
yecmeennv;Mu 0as OmMKpuimus aibde2udos. Peaxyus cepedpsiiozo 3epraia:

O
. NH,OH 0
H-C + Ag0 - - H-C| + 2Ag|
H OH
GopmaTbaeTH
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Peakuusi MeHOI0 3epkasia (peakuus Tpommepa) UACT B HECKOIBKO CTaIuid
a) CuSO, + 2NaOH —= Cu(OH),|+ Na,S0,
I'onyboii ocamok
O to 5
6) H-C" + 2Cu(OH), — H-C + 2CuOIy +1L,0
H OH  Kento-opankcabiit
0CaI0K
B) 2CuOH —= Cu,0} + H,0
Kupnnuuo-
KpacHbiif 0caIoK
JTa peakuus UCMHOAb3YETCA AJs OTKPBITUS IVIIOKO3bl B MOYEC MpU caxap-
HOM JradeTe, MOCKOIBKY OHA SIBISIETCS AlTbIETHAOM MHOTOATOMHOTO CIUPTA.
B cBa3u ¢ 3TUM cieayeT 3HaTh, 4TO peakuus Tpommepa uMeeT He0CTATOK:
pu W30bITKe THApOoKcH1a Meau (1) w HarpeBaHWM OH pa3naraeTcs Ha OKCH/I
meaun (II) yephoro uBeTa, KOTOPbIH 3aTYLUCBLIBACT KUPIMYHO-KPACHOE WU
KEJITO-OPAHKEBOE OKPALINBAHAE, YEM 3aTPYAHSAET OTKPBITHE TIIFOKO3bI:
Cu(OH), —=> CuOy + H,0
Yepurlit
0CaIoK
KeToHbI OKUCIAIOTCA 3HAYUTENBHO TPyAHES W TPeOYIOT JJisl 3TOro doJee
KECTKNX yCcIIoBH. [Ipn 3TOM NTpOUCXOANT paspeiB nenn no npasuay [Momo-
BAa, B pe3ynbTaTe 00pasyloTCs ABE KUCIOTHI ¢ MEHbIIUM KOJIUYECTBOM YIIie-

POAHBIX aTOMOB, UCM ¥ HCXOIHOTO KCTOHA.
LO
I.2H,C—C’
- N
et OH
CHy-C—=CH5CH, + 3[0] YicycHas
I | - KHUCJ10Ta
0 0 .0
I H-C + II3C-CII;,—C\
OH OH

MypaBsbsuHas ITponnoxogas
KHCIIOTa KHCIIOTa

Meauko-0Mo/IorHYecKoe 3HAUYCHHE U IPUMEHEHHEe B HAPOIHOM X03dAHCTBe

AnpaerunHas rpynmna oOyCIOBIUBAET HAPKOTHUECKOE ACHCTRUE U Je3WH-
(puLmpyroIIe CROMCTRA COSIMHEHHH.

MypaBbuHbBIi anbaeruy (opMajibaerua, MeTaHadb) 00lajiaeT Cro-
cobHOCTRIO cBepThiBaTh Oenku. Ero 40% Bomsbpii pacTBOp, Ha3bIBaeMBIN
dopMmannHOM, TPUMEHSIETCS B MEIUITMHE KaK Je3WH(PUITMPYIOIIEE CPEICTBO U
KOHCEPBAHT AHATOMUYECKUX TpenaparoB. s nesuHdeKIun Xupyprudyeckux
MHCTPYMEHTOB npuMeHsetcs 4% pacTBop, a Ui NOMOCKAaHUA MOJOCTH pTa U
ropna npu auruHax — 0,05% pactBop dopMansaeruaa. [Ipu BasIxaHuu BO3Y-
Xa, cofepKaliero 0oablIoe KOIU4ecTBO (hopMabIeruia, pa3BUBAeTCs SABIE-
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HUE OCTPOrO OTPABACHUS CO CHE30TCYEHUEM, PE3KUM KallaeM, 1yBCTBOM
CTCCHCHUS B IPY/IM.

VKCYCHBIH aJbAeru (alucTalibACrul, 3TaHajb) JICIKO JICTYHast ®KHIKOCTh.
B QoJsbIIMX KOHUEHTpAUMsAX 001aaeT HENPUSTHBIM YAYLUIMBBIM 3allaxoM, B
MaJIbIX KOHIICHTpALMSsIX UMECT 3arax si0JIOK, B KOTOPBIX OH M COACPMKUTCS B
HeGonbinx  KoyimuecTBax. L{MKIWMUCCKUI TpUMEpP YKCYCHOTO ajibjIcrujia
(CH3CHO); — mapaanaerux sABISeTCS MEIMIMHCKUM TperapaToM, TpUMe-
HAEMBIM B KauecTBE CHOTBOPHOTO cpeacTBa. LlMkiHueckwii TeTpamep
(CH;CHO)4 — MeTanpAeTH TIPUMEHSICTCA B OBITY B KaUECTBE TOPIOUETO TIOJ
HazBaHMeM 'cyxoro crupTa”. TpHXJIOPYKCYCHBIH aJabaeru (XJIOpaiTuapar)
IIPUMEHSIETCS] B KAUECTBE CHOTBOPHOTO.

AIETOH (IUMETWUIIKETOH, TIPOTIAHOH) B OOJNBINX KOIHIECTBAX UCTIONBL3YETCS
KaK PacTBOPUTENIh MHOTHX OPTaHMYECKHX BEIIECTB, a4 TAKXKE KaK MCXOMHBIN Ipo-
KT 715 ONTy4deHus XnopodopMa, ionodopma, HCKYCCTBEHHOTO KayIyKa.

AtnileToH oOpa3yeTcst B OpraHH3ME TIPU caxapHOM TuHadeTe U3 MPOAYKTOB
HETIOIHOTO OKHUCIEHUSI JKUPOB — AlleTOYKCYCHOMU, P-THUAPOKCUMACISHOW KH-
CIOT, OH HAKAIUIMBAETCA B KPOBU, MOABIAETCA B Moue. KauecmeeHnvle peax-
yul Ha ayemoH UMerOT OONbIIoe 3HAYEHHE B KIIMHUKE.

1. Hopodopmuas npoda (npoda Jlubena) — B IeI04HON cpeae Ipu J0-
OaBneHuM Hofa B MOMMCTOM KaluU OOpa3syloTcsi OeI0BATO-KENTOBATHIE KPH-
CTAILTLI KO0 OpMa ¢ XapaKTePHBIM 3aI1aXOM.

2. Hurpoupyccenanas npoda (npoda Jlerana) — nopu go0aBieHUU pacTBO-
pa HUTPOIPYCCUAA HATPUS PA3BUBACTCS BULLIHEBO-KPACHOE OKPALLUBAHUE.

Homenknarypa UIOIMAK. [Jns dopmupoBaHus HazBaHusi alibjiCruliOB
BbIOMPAIOT CaMYI0 JJIMHHYK HCPA3BCTBICHHYIO LCIHb, COACPKALLYIO anbje-
I'MJIHYIO TPYIINY; HYMEPYHIOT €€ ¢ KOHUA (PYHKUMOHANBHOW [PYMNIIbI; 3aMCCTH-
TCJIM HA3bIBAIOT B a/(haBUTHOM TOPSAKE; B 3aKIFOUYCHHUC JIACTCA MEK/YHAPO/1-
HOC HA3BAHWC OCHOBHOM LCIHU ¢ IPUOABJICHUCM OKOHYAHUS AJTh.

. 0O
4 3 g(TH3 1//
CH;—CTL; CH_C\ - 2-MerunOyraHans

H
Q 0
\\ 5 4 3(Ij”3 2C|7H3 W74

C—CI—Co CH_C\ = 2.3-JIMMEeTUINEHTARIHAB=15

I H

Jna GopmupoBanus Ha3BaHUSA KETOHOB MOCTYNAlOT aHATOTHYHO, KaK U B
Cllydae ajabACru0B, TOJBKO B 3aKJIHOHCHUE K MEK/YHAPOJHOMY HA3BAHUIO YI-
JEBOIOpOAa NpUOABIAIOT OKOHYAHUE OH C YKA3aHHUEM MECTOIOJOKCHUS Ke-
TOHHOH IPYIIIbL.
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C HTﬁ_C H, [Ipomanon (TpuBHAIBHOE Ha3BaHUE - ALIETOH)

O
1 2 3 4 s 6
CHT%:_CHT%_CHQ_CH;; Texcanjnon-2 4
O O
CH,
1 A3 5 4 5
CH3—CH—ﬁ—CHE—CH3 2-Mervinenranon-3

O

Peaknun Hyki1eo(pnIbHOTO 3aMellleHHs Sy KAPOOHOBBIX KHCJI0T

I'pa¢ sornveckoii CTpyKTYpHI

KapOoHORBbBIE KHCAOTLI

I. Knaccudpmkanms: R-COOH
a) 110 pajguKay A][m{m{qec]{ne ApOM’dTHLIECKHE
IIpcnenerbc HeupeunelibHble

e \

Onnooc-| | Ieyxoc-| |Oanooc-| |JIeyxoc-|| |OmHooc-| [ syxoc-

) 110 KOJIMUECTBY
KaPOOKCUITLIIBIX

HOBHBIC | |HOBHbIE | |HOBHbIE | |HOBHbIE || |HOBHBIE | |HOBHEIE
TpyImn
Il Usomepus: ‘ | l U/
| HMzoMmcpus yriceoI0poIHOIM 1IeTTH ‘
III. OTneneasIc / ‘ \
i{pe,u,craﬁu're'm' HCOOH ‘0011 CH,=CH-COOH Hlt;—COOH COOH
) 'g/[a);Déle”"' COOH | AxpumoBas HC—-COOH
CH,COOH | Hasenesan| fic—coorr  (Manennosas
Vicycras COOH TIC—CII, (ytic-nzomep) i)
Boicime e KpoToHoRa H-C-COOH '
HC POTOHOBAA il Hast
JFMPHBIC SN Bhiciune HOOC'C_H KHCIIOTA
KHCIIOTbI: coort ac
JIOTRL NEMACHIEN- | hymapopas
Cy5H,, COOH| Manonosas| mpie kuenoTst {(mparnc-nzomep)
[Mamemp- H.C-COOH| C7H3;COOH COOH
THHOBASI T OunennoBas COOH
H,C-COOH| **
C,-H,.COOH]| - C,/H,,coon
Creapuno- Autapuas | Jlunonesas
Bast C,;H,,CO0H o-Drancpas
JInHosieHoBast KHCIOTa

KapOoHOBEIE KHCTOTEI 001a1af0T OTHOCHTEITHLHO BHICOKOH KHUCIIOTHOCTHIO.
3a cuer —M -3hderTa KapOOHUITBHOMN TPYIITHI TIOIBIKHOCTE aTOMa BOJIOPOIA
THIPOKCUIILHOW TPYITIBI BO3pacTaeT. [Ipw OTphIBE TIPOTOHA OT KapOOHOBHIX
KHCIIOT 00pa3yeTcs BEICOKO CTAOUIBLHBIN alMJIaT-HOH (KapOOKCHIaT-HOH)
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.0 Co
R—C —_—
N\ _ H+
O—-H
B kapOoKcHIIaT-HOHE OTPULIATEITBHEIN 3apsijL 3a CUCT P, T-COTPSHKCHHS TIOPOBHY
PacIpe/ICIICH MCXKILY JIBYMSl aTOMAMH KHCJIOPO/1a U 00¢ YIIICPO/I-KUCIIOPOJIHBIC CBSI-
31 UMCIOT OJIMHAKOBYIO JJIMHY. HWKC IIPUBCACHBI pasiiMuHbIC CI1I0CO0BI M300pakce-
HUSA JeNOKANT3aliY 3JIEKTPOHHON MIIOTHOCTH B KAPOOKCUITAT-NOHE:

go . 0 172 B 0 s
- “3 - 0 no T TR
- o 0
a o B T

TJIe. a4 — CMCUICHHE 3apsija B CTOPOHY aroma KHCJIOpoAa KapOOHMIIBHON
TPYTIEL,

0 — OAVHAKOBBIN 3apsA] HA JBYX KUCIOPOIHBIX aTOMax, paBHEIN MTOOBUHE
OTPUTIATEIRHOTO 3apsifa;

B, T — CHMBOJIM3UPYET TOT (aKT, YTO UCTHHHAS CTPYKTYpa SABISAETCS MPO-
MEXKYTOUHON MEKIY MBYMS MPEACbHBIMU CTPYKTYPaMHU.

Bce 310 oOycnosiuBaeT ropazgo O0NBIIYI0 KUCIOTHOCTh KapOOHOBBIX KU-
cnot (OH-kucmoT) mo cpaBHEHUIO co cupTamu (Takke OH-kucmotamn).

R_f‘(jco + H,0 —= R-COO-+ H,0*
“O~H
C nmoJBHIKHOCTBIO aTOMa BOJOPOJia CBA3AHA JIETKOCTh 00pa3oBaHUA BONO-
POJIHBIX CBsi3el KapOOHOBBIMU KUCIOTAMHU, YTO IPUBOJUT K UX ACCOLUALMMU:
,0---H-0
H-C ,C—H
0O-H---0
HAumMep MypaBbHHON KUCITOTBI
(LMKIHYCCKUiT)

B oTnuume oT cnupTOB 3Ta accONMMAITUS MMEET PETYISPHBIH XapakTep —
KUIKHE KapOOHOBBIE KUCIOTHI 00pa3yroT auMepbl. Takum obpa3om, KapOo-
HOBBIE KHUCIOTHI OTJIMYAIOTCS OT CIUPTOB O0Jiee BEICOKOH KUCIOTHOCTRIO, 4 OT
aNbAETUI0B U KETOHOB — MOHUKEHHON CIOCOOHOCTBIO K MPHUCOEINHEHUIO 110
KapOOHUIILHOHN TPYyTIIE.

HykaeopuibHoe 3amemenne (Sy) y sp’-ruépnan3oBaHnHoro aromMa yr-
Jepoaa. Peaxkiun HykneoQuibHOTO 3aMelIEHUSA XapaKTEePHBI 1Sl KapOOHOBBIX
KUCJOT U UX QYHKUAOHANBHBIX OPOU3BOAHbIX.

Onu oOycnopaeHbl ¢nocoOHOCTHI0 rpymibl OH KapOOKCUIBHONW IPYIIIbI
3aMeLIATLCA Ha JpYTrylo HykieodwibHyto rpynny Y. O0iuas cxema MexaHusma
TAKUX PCAKLMU BKIHOHACT 00pa30BaHMC HCCTAOMIILHOIO MPOAYKTA IPUCOCIMHC-
HUA HyKAcopuna K aromy yraepoaa kapOoHuiabHOW rpymmnsl. I1ogo0HbIe peak-

R—C% -
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LMY HA3BIBAIOT «IPUCOCAMHEHHE-0TLICILIeHMe», TaK Kak 3arem rpynna OH
OTUICIVISICTCS U JIBOMHAS CBA3b KAPOOHMUIBHON IPYIINbl BOCCTAHABIMBACTCA.

O
,0 (‘L O
R—C, + Y == R-CY == R + Ol
O-H | Y
‘ Pecarent OH IIpoaykt Yxousasn
CyGerpar  (mykicodun) Hecrabmmmegr  FYKieoduisroro rpymma
IPOTYKT 3aMeLleHnst (mykneogyr)

JI1st IpOXOKIeHUsT 3TUX peaKluid OJaronpusaTeH KUCIOTHBIN KaTanus, T.K.
MIPOTOHUPOBAHUE KUCIOPOAa KapOOHWIBHOW TPYIIbl BEACT K MOSBICHUIO
MOJIHOIO MOJOKUTEALHOrO 3apa/la HA aTOME YIiepoaa, YTo o0/erdyaer aTaky
HYKJICO(hHIOM.

50 H .LOH Y O 0
R—t\ =—= R-C_ == RC Vo= R=C + H,0
O—H OH OH Y

HyxkncopnmbHBIMHA aTCHTAMH MOTYT OBITh! Ha],_NHE, GR, éR, CN Tp.
OoOpa3zoBanue ca0:KHbIX 3QPUPOB
Opnoit u3 HauOonee BaKHBIX PEeAKUUN ABISIETCA 00pa30BaHUE CJOMKHBIX
5(hUPOB NpU B3aUMOACHCTBUU KUCIOTHI U CIIUPTA, peakuus dTepuuranumn u
oOpaTHas peakuus — CUAPOAM3 CIOXKHOro adupa. Peakums ycKopaeTcs Ku-
CNOTHBIM KaTaau30M.

0 H 0
H,C—C__*+| HO-C,H; === H,C—C + IL0
OH 0-C,H,
YxcycHas OTUIOBBIN JTunanerar
KHCIIOTA CIIUPT
Mexanusm:
O H* ., OH HO-CH; O e,
I,C—C, =—=HC(C-(C~——=<——== HCC-0_ "’ _.
OH OH OH H
_.0oHt O
— HCC == H,CC
-HOH O-C,HI, ~-H O-C,IT,

[Ipouecc atepuduxanumn obpatum. CABUr paBHOBECUS BIIPABO OCYILIECTB-
JSETCS 32 CUET YIAICHUSA U3 PEaKIIMOHHON CMECH BOJIbL.

Oobpasopanue THOIYHPOB KAPOOHOBBLIX KUCJIOT UMEET BAKHOE 3HAUCHUE.
Haubonee pacrnpocTpaHeHHBIM NPEACTABUTEAEM BTUX BEIUSCTB B OPraHu3Me
ABASAETCS aueTUNKODepMeHT A (aueTUNKOdH3UM A) — THOA(PUP YKCYCHON KU-
cnotbl U Koepmenta A. KogepmeHT — HeOeIKOBasg 4acTh CIAOKHBIX PepMeH-
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10B. KopepmenT A 0b603Hauaercs kak KoA-SH, utoOwl mokasars, 4to oH QyHK-
LIMOHUPYCT B KAUYCCTBC THOJIA; ALICTUIIKOPCPMCHT A 0003HAYacTCs Kak:

O
I,C—C
_ S-KoA
Hixe [IPHUBOOUTCA CXCMa CT'0O 06p‘d30BﬂHI/IH:
0 0
H,C=C + HS-KoA =—= H,C—C
OH S-KoA
Ykcycnas Kotepmenr A AuernikogpepmenT A

KHCIIOTa
KodepmeHT A 00Opasyer akTHBHBIC (POPMbI KAPOOHOBBIX KHUCIIOT B Opra-
HusMe (Masionud KoA, cykumnuani KoA u ap.)

OO0paszopanie aMH/10B KAPOOHOBLIX KHUCJIOT

10 ’,O
I,c-C° + NH;—= HC-C + H0
OH NH,
AtteramMun
B ciryuae nrkapOOHOBBIX KHCITIOT 00pa3yroTCsl HEMOIHBIE H TMOJTHbIE aMAABI
0
% E‘—NH
,C—OH +NH, ‘ 2
H2C - HQC\ Hernonaeri
A\ ' —
C—OH FOH  awmn
O O
+ 2NH, 0
ManoHoBas W B
KWJIOTA L—NH,
H,C [onue1it
”C—NHQ aMuyg
O

AMMJIHAsT TPYINMPOBKA BCTPEHACTCS BO MHOIMX OHOJIOTMYECKH Ba)KHBIX
COCAHHCHUAX, B HACTHOCTH, B MCITTHIAX H Oenkax.

OO0paszoBaHHe raJIoOreHaHIHIPUI0B KUCI0T

0 2
H3C—C\’ + PCl,—= H,C=C + POCI, + TICl
on Cl
XIOpaHTHAPUL

YKCYCHOM KHUCTIOTBI
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O0Opa3oBaHue AHTHAPHI0B KHCJIOT

O Xo)
H},C_C toC H3C_C\,
+ O
; -H,0 H3C—Ci
II3C-C\\ )
O Anrugpun

YKCYCHOU KHUCIOThI
B cnyuae nukapOOHOBBIX KUCJIOT 00pa3yIOTCA BHYTPEHHUE aHTUAPUIbI

O
H,C—C —(C”
> we  HC C\
G °
0 10 H1,e-c
IL,C-C, 0
O
SAnTaprHas Anruapun
KHCJI0TA SHTAPHON KUCJOTI
Oo6pazoBanue co.iei
O O
HC-C' + NaOH—= H,C-C' + H,0
- OH ONa

Anierat HaTpust

B ClIiy4dac ,I[HKapﬁOHOBBTX KHCJIIOT MOT'YT OGPHBOBBIBRTBCH KHUCJIBIC U CpCl-

HUE COJIU.
+ NaOH (;O()Na

Kucnas comnp
-H,0 COOH
oo —
H_[(;SCJICBaH + 2NaOH N (IEOONa c
> enHgd CONb
KHCJIOTa -2H,0 COONa P

Jdexap0oKCHIHPOBAHUE 1UKAPOOHOBBIX KHUCJIOT — OJjiHA M3 Haubosce
BaYKHBIX PCaKLMH, IINPOKO PACTIPOCTPAHCHA B JKHWBBIX OpraHW3Max.

tO

HOOC—CH;-COOH CH;-COOH
ManoHoBas kucoTa ? YKcycHas
KHCIIOTa

HenpeaenbHple KapOoOHOBBIE KHCJIOTHI COUCTAOT B ¢cOC CBOWCTRA KU-
CNOT M HCNPCJIC/BHbBIX YIIICBO0p010B. Kak HCIIPCACIBHBIC COCAMHCHUS, OHU
CNOCOOHbBI NPUCOC/IMHATL BOJOPO/, FaIOrCHOROOPO/IbI, BOAY, JICIKO OKMC-
JIATBCA, TIOJIMMEPHU30BATHCS, CYLICCTBOBATE B BUIE LUC- H TPAHC-U30MEPOB.
Tak B opranmsme B NpoLECCe OKUCIICHUS BBICIIHUX MUPHBIX KUCIIOT TIPOXOIAT
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peakuyy HAPHPOBAHHS ([IPUCOSAUHEHNS BOAOPOIA), THAPATANMHU ([IpUCOe-
JIMHCHUS BO/Ibl) B ¢ U [B-NOJIOKCHUAX.

I'uapupoBanue
p o O ] L0
CH;CH=CH-C?  + oy —YPY" _ CH:CH;CHzCY
Oll1 OH
KpoToHosag Macnsinas
KHCJIOTa KHCIIOTa
I'maparanus
CH;CH=CH-C” + H,0 _Sbeprenm Cllg(ITH-CHEC\/
OH
OH Ol _
Kpotonosas p-ruapokcumacnsHas
KHCIIOTA Kuciiora
Ilpm ruaparaumn o,B-HenpeacabHbIX KMCIOT B OpraHu3Me 00pasyrorca -
I'MJIPOKCUKHUCIIOTHI.

Homenkmarypa UIOIMAK. /lna ¢opmupoBaHus Ha3BaHus KapOOHOBLIX
KMCJIOT BbIOMPAKOT CaMYI0 JUIMHHYHO LCHb, COJACPKALIYID KapOOKCHIIBHYIO
rpyrny COOH; HyMepyHOT CO CTOPOHBI 3TOH I'PYIINbI; 3aMCCTUTCIIN HA3bIBAKOT
B a/(paBUTHOM TOPSJIKC; B 3aK/IKOUYCHUC HA3bIBAIOT YIVICBOJOPO, MPC/ICTaB-

JISTO TN A OCHOBHYIO LCTIb 1 ;[06aanrr0T OKOHYAaHHC OBad KHCJI0TA.
4 3 2 1

CH;CII-Cl1;COOII byranoBasi kuca0Ta (TpUBUATBHOE HA3BAHUE
4 3 o Ty - MacaAHas)
CH;CH-CH-COOH byren-2-oBasi KMCIoTa (KPOTOHOBAs KACIOTA)

5 4 3 2 1
HOOC—CH;CH;CH;COOH  Tlentanawosas xucsiota (riiyrapoBas KMC/0Ta)
5 4 3 2 1
I1,C-CH;CH-CH-COOH 2 3-JIuMETHATICHTAHOBANA KMCJI0TA

CH, CH,

DYHKIHOHAJIbHBIC IPOH3BOAHBIC YTOJIBHOH KHCIOTHI

0
VroJibHas KUci10Ta (]]2(303 = Ho-g-OH) 3aHUMAaeT 0co00e MECTO Cpelld CoeIu-
HeHUi yriacpoaa. OHa HE MMECT FOMOJIONOB M 1H000¢ 3aMCUICHUE B HCH BEACT K
N0AyYeHUO (GYHKUUMOHANBHOIO Npou3BoaHOro. MopMaibHO €€ MOXKHO paccMmar-
pUBATh OJHOBPCMCHHO KAK THUAPOKCUKUCIOTY (IHAPOKCUMYPABbHUHHYK) U KaK

IBYXOCHOBHYIO KapOOHOBYIO KUCIIOTY.
YTonpHas KUCIOTA M €€ TIPOM3BOJHBIC BBITIONHAIOT BawHbIe (PYHKIIMU B Opra-
HW3MeE; FCTIONB3YIOTCS B CHITETHUECKOH TIPAKTHKE, MEKOTOPLIE U3 HUX TPUMEHs-

HOTCA B KAYCCTBE JICKAPCTBCHHEIX TIPCTIAPATOB.
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IIO—C—OII

HO—%—CI Cl 5 —OH HEN_”—NI‘I2
O 0 O O
XnopyronbHas ®PocrcH Kapbamunosas  MoueBuna
KHCTIOTA KHUCJIOTa

ModyeBnHa (kapbamMug) — OHAMUI YTOJBHON KHCIOTHI — BaKHEHITHIN
a30TCco/Iep KAl KOHEUHBIN MPOAYKT 0OMeHa BEIIeCTB y delloBeka (¢ MOUon
BeIZIEsieTCa okoito 20-30 r MOUEBUHBI B CYTKH). B IpOMBITUIEHHOCTH MOUe-
BHHY (Kak 100aBKy B KOPM JOMAIIHUX KUBOTHBIX U yI0OpeHNE) CUHTE3UPYIOT
13 JTUOKCH[A YIiiepoda U aMMHAaKa IIpU HarpeBaHWU WX MOJ AaBieHueM. Mo-
4yeBUHA 00Ja7a€T OCHOBHBIMU CBOMCTBAMH, MOITOMY JaeT COJNU ¢ KUCIOTAMU
(azoTHO, maBeneBoil). MoveBuHa crocoGHa TUAPOIU30BATHCS MO NEHCTBU-
€M KHCIIOT, LIENOYEH, a B OpraHu3Me — 0] IelcTBUEM (epMeHTa ypeasbl.

ypeasa

HEN_%_NHz + H,0
O
[Ipu mennennomM HarpeBanuu 10 150-160°C moueBuHa pazmaraercs C BbI-

JEJICHHCM aMMHAaKa H 6Hyp9Tﬂ

CO,} + 2NH, A

H,N—C—NH, [ N—C—NH, HN—C—N—C—NH,
I 2 2 2 NH, CE | |
0 0O . OHO
buyper

B unienounsix pacteopax omyper aaet ¢ monamu meau (II) xapakrephHoe
(huoneToBoe OKpallMBaHUE, OOYCIOBJCHHOE 00pPAa30BAHUEM XCJIATHOI'O KOM-
niekca (OHyperoBasi peakius ).

s koauwecmeseniozo onpedenenust movesunbt (110 00bCMY  BbIICIMBILIC-
rocs razoo0pasHoro azora) UCNOJb3yCTCs ¢ peakuust ¢ a30THCTOR KUCIIOTOH
(mcTopn Ban-Craiika).

cot + 24t + 30,0

H,N —l(II—NH2 + 2HNOQO,
O
Bonbimoe 3HaueHWE MMEIOT NMPOU3BOAHBIE KapOOHOBBIX KHUCIIOT, COJIEpkKa-
IIME OCTATOK MOHYCBHMHBI B KAYECTBE 3aMCCTHUTENSI — YPEHIBI U YPENAOKHCIIO0-
ThI (110 AHAJIOTUH — aMHIBI U AaMUHOKHUCIIOTHI ).



| OH 0 ,
-H,0 -2H
0O ,O
H,C—C, H,N=(-NH-CH; (|
NH—(I}'—N H, 0 OH
X . O

Ypeun YKCYCHOH YpenaoykcycHad
KUCTOTHL (ypeusn - KucsoTa (ypeu0Kk1c1oTa -
- sameutende OH-rpynnb) - 3aMelleHue B pajMKane)

Hexotopble ypewasl MPUMEHSIOTCS B MEIUIMHE. B UacTHOCTH, ypeun d-
OpOMU30BAIEPHAHOBOMH KHUCIOTHI (DpoMypall, OpPOMHM30BaJI) MCMOIL3YSTCS KaK
MSTKOE CHOTBOPHOE CPEJICTRO.

HBL\ O
HfC-CﬁH-C
H.C Br NH—C—NH

I 2

O
Y peu 1 OpoMU30BATIEPHAHOBON
KHCIOTHI {Opomypan, OpoMu30Ban)

Ero sddext obycrnosnen coueTaHreM W3BECTHBIX CBOMM YTHETAFOIHM JeHCTRH-
CM Ha LICHTPAJIbHYHO HCPBHYEO CUCTCMY OpOMa M OCTaTKA U30BAICPHAHOBOU KMCIIOThI.
Hamiime Mo4eBHHBI cMATYAET JIEHCTBIE TIpernapata. bormbinoe 3HaueHe UMEroT K-
JMYECKUE YPEHIbl MAJIOHOBOM KUCIOTHI — 0apOouTypatsl (CM. c1p. 117).

A30THCTOE MPOU3BOTHOE MOUEBUHBI — MMHHOMO4YEBHHA (TYaHHWIUH) —
CUJIbHOE OCHOBAHUE.

H,N—C—NH,
NH
I'vanuaux

OcTaToK ryaHuIuHa BXOJUT B COCTAB O-AMUHOKHCIOTHI APIrHHHHA, Iya-

HMHA — OJTHOTO U3 a30TUCTHIX OCHOBAHUN HYKJIEHHOBBLIX KUCIOT, a TAKKe MO-

JeKyJIbl KpeaTHuHa.
MaKpOBp]"I{‘ICCKaH CBA3b

0 'y L0

HN-C—N—CHC [0~P-NH-C—N=CHC,
NH CH;  OH Ol NHCH, OH
Kpearun

Kpeatun - dhochar

Kpeatun B Bune ocdata conepxnTcsi B MBIIIEUHOH TKaHU MO3BOHOYHEIX.
OH OTHOCHTCS K TaK HAa3bIBACMBIM MAKPOIPTHYECKHM BeLeCTBAM, IIPH THII-
POJIH3E KOTOPBIX BBICBOOOXKIACTCS HEOOXOAMMAsi OPraHU3My 3HEprusi (yHW-
BepcalibHbIM Makpoaprom sisisicres AT®). B kpeatundocdare makposprudc-
ckoii apasercsas P~N c¢Ba3b (0003HaYaeTCs BONHUCTOM JMHUEH), €€ ruapoauns
IPOTEKAET € BbLICACHUEM 3HAYUTEILHOIO KOIMYECTBA IHEPIUM.
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CBojaHBIe BONPOCHI A5l CAMOKOHTPOJIA N0 pa3ienam
I. OcnoBbI cTpOCHUA OPrauuyecKux CoOeAHHEHUI

@D
1. B cocTaB »X1poB BXOAWUT CHUPT TIHIEPUH (MponanTtpuoi-1,2,3). Hamnu-
IIUTE €ro CTPYKTYPHYIO GopMymy.
2. AreToH, obHapy:XKHBaeMBIH B Mode DOJBHBIX caXapHBIM AHaOeTOM, UMEET CTpoe-

1
HHe H,C—C—CH, . HasoBuTe ero no HomerKIaType MIOIAK. K kakoMy Kiaccy coennHe-

HUI OH OTHOCHUTCH?

3. OuTpaisb, NCTIONB3YIOIUICS B TJIA3HOW W CTOMAaTOJIOTUHECKOW TTPaKTH-
K€, IMECT CTPOCHHE:

QH3 i
H3C—C=CH—CH2—CIIZ—(I?:CII'C\
CH,

Hasosute coenunenue no Homenkaarype MIOITAK.

4. B mnogax psAOWHBI CONEPIKUTCA 3HAYUTEITFHOE KOJIHYECTBO S0TOUHOM
KHUCJIOTBI, KOTOpas SBAAETCS 2-TUAPOKCHOYTAHAMOBON KUCAOTOM. Hamuiure
€ CTPYKTYpHYHO hopmyty.

5. e-AMMHOKAanpoOHOBAaA KMUCJIOTA, yrHetarouas (uOpUHOIN3 U UCIOJb-
3YIOIIAsACA KaK KPOBOOCTAHABIMBAIOLIEE CPEICTBO, MMEET CTPOCHUE!

0

NHQ—CHE—CHQ—CHE—CH;CHE—C{:
OH

Hazosute 310 coennnenune nmo HomeHkiatype MIOITAK.

6. TpUXIOPITHIIEH — CPEACTBO TSI HHTAIAIIMOHHOTO HapKo3a — HAa3hIBaET-
ca 1,1,2-tpuxnopated. Hamminute ero crpykrypHyro dopmyny. K xakomy
KJTACCy COCIMHEHWH OH OTHOCHTCS?

7. [myTaMrHOBAs KUCJIOTA, BXOAAIIAS B COCTAB OENKOB, UMEeT CTPOEHHE:

0 0
A\ Y
/C—CHE—CHE—LI‘.H-C

HG NI, OH

Hazorure 310 cocimucnue no MFOITAK.
8. MeTaHoN, BBI3BIBAIONINI TsKENTble OTPABICHHS, WMEET CTPOeHUE
CH;0H. K kakoMy Knaccy COCANHCHUN OTHOCUTCS?

(IT)

1. JlaliTe ompeneneHue CISAYIONINX TOHATUN: CONMPSLKEHUE, SHEPTHUS CO-
TIPSKEHUs (IETOKANTN3allin ), WHAYKTUBHBEIH M Me30MEpHBIH 3P PEKTHI, 3IIeK-
TPOHOITOHOPHEIE (D /]) U DIIeKTPOHOAKIIENTOPHBIE (DA ) 3aMECTUTEN.

2. YKaXuTC BUJ W 3HAK MICKTPOHHBIX 3Q(PCKTOB aTOMa XJiopa B XJI0pOCH-
30JIe U XJIOPUCTOM OeH3MIIe:
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O/C] CH;5=Cl

3. Kakum 3amecturenem (D] mwim DA) sBisieTcst THIPOKCUTPYTITNA B MOJIe-
kyJiax GeHONa M 3THIIOBOTO cliupTa?

4. YKamuTe BUJL M 3HAK ICKTPOHHBIX 3(PPCeKTOB KApOOKCUIILHOM TPyIIIbI
B akpunopoit CH,=CH-COOH wu mnpommonoroii CH;-CH,-COOH xwucnorax.
O0603HaubTE 3PPEKTH TPadhUISCKH.

5. VkaxkuTe BUA W 3HAK BIICKTPOHHEIX 3((HEKTOB KapOOKCUIBHOH TPYIIITEI

B OEH30MHOM M YKCYCHOM KUCIOTAaX:
O

0
/ /,
Oll OH

Ob6o3HaubTe 3 hekT rpadugecKu.
6. YKaxuTe BUI U 3HAK 3IEKTPOHHBIX 3((heKTOB albIeTHIHON TPYIIIHI B
aKpOJICMHE U B IIPOITMOHOBOM allbJeTHIe:

0

e /
I1,C=CII—C H,C—CH;C
2 \ \

H H

O6o3HaubTe 3 heKTs rpaduuecKy.
7. Kakoli Bun compsxeHus (7,71 WIK P,7T) OCYILECTBISETCS B MOJEKYyIax
u3onpexa, Oyraauena- 1,3, anunuua?
8. Bbickaykute CyxkICHUE O MepepacnpeaeJeHu deKTPOHHOU IIIOTHOCTU
B JMEHOBOM (PparMeHTe MOJICKYJbl COPOMHOBON KUCIOThI
CH,-CH=CH-CH=CH-COOH
B CpaBHEHHUU ¢ OyTagueHom-1,3.

(L)

1. Haiite ompeaeneHue CAeAyOUIMX NOHATUH: CTPOCHUE OPraHUYECKUX
COCJAMHCHUH, H30MCPHS, KOHPUTypauust, koHpopmaLus,

2. Hanuumre usomepsl OyraHa u OyTeHa, AaiTe UM Ha3BaHUs 110 HOMCHK-
narype UIOTTAK 1 o0bscHuTe, noucmy OyTeH umeet 0osiblic M30McpoB?

3. N300pa3uTe MpOCTpaHCTBEHHYIO KOH(PHUTYpaINio METaHa, HA30BHUTE €T0
(popmy. Uemy paBHBI BAJICHTHBIC YTJTBI?

4. N300pasnute IPOCTPAHCTBCHHYIO KOH(UTYpALMIO 3THIICHA U OOBSICHUTE
OCOOEHHOCTH €T0 CTPOCHMS.

5. M300pa3ute B mpoekuny HeloMeHa 3aTOPMOXKEHHYIO M 3aCIOHEHHYIO
KoH(pOpMaIMHK 3TaHa; XJIopITaHa; 3TaHOa; KolaMuHa (2-aMHHO3TaHOoa-1).

6. Kakas n3 xomdopmaruii 1nuiiorekcana OyJ/ieT Hambdosee BBITOIHOMN?
N300pazuTte €€ U OsICHUTE.



7. B yeM 0co0eHHOCTH KOHGQOPMALUKA OPraHU4eCKUX COCAMHEHUIN, UMEIO-
wux JUiMHHBIC tenu? HasoBuTe HauboJeC XapakTCPHbIC JUISl HUX BH/bI KOH-
(popmartmii.

I1. O01mMe MPUHIUTIBI PEAKIIHOHHOH CITOCOOHOCTH OPTraHHYeCKUX
COCTMHEHU
)

1. JlatiTe oHATHE peakKIUil pagHKAILHOTO 3aMmelieHnusd (Sp) Ha mpuMepe
raJloreHupoBaHug MeTana. KakoB MexaHM3M IIETTHBIX MPo1ieccoB?

2. HamummTe peakiuu XJIOPUPOBAHHUS U OpOMUPOBAHUA 3TaHA, MPOTAHA,
OyTtaHa, u300yTana. ONUITUTE MEXAHU3M DTUX PEAKIINMN.

3. IloscHuTe 3HAaUEHWE peaKIIMU HUTpPOBaHUS ni3orekcana (peaxiuu Kono-
BaJIOBA).

4. HanuiuTe peakiuio OKUCICHUS OKTAJEKaHa U OOBICHUTE €€ HAPOHO-
XO35HCTBEHHOE 3HAYCHUE.

(1D

1. OOBsICHUTC MCXaHU3M PCAKLMH ICKTPODUIIBHOIO IPUCOCAHHCHUSE (AE)
Ha npumcpe OpomuposaHus 3tuicHa. TTokaxure € NPoOCTPaHCTBCHHYIO Ha-
PABJICHHOCTb.

2. Harmmmwre peakuyy THAPOTAIOTEHUPOBAHHSI ATSHA, TIpoTIcHa, OyTeHa-1;
2-MetwimporieHa.  CpaBHWTE PEAKIUOHHYIO  CIMOCOOHOCTH  TIPOTICHA U
2-METUNITIPOTIEHA € 3TE€HOM B PEAKIUAX 3JIEKTPODIIHLHOTO TPUCOSTUHEHHS
(Ap). Ob6bsacHUTe TIpaBWIO0 MapKOBHUKOBA. BO3MOXKHO M OTCTYIJIEHHE OT
3TOTO TIpaBwia’?

3. HanummwuTe peaxiiyuio OKHUCIeHUs MpoIeHa MepMaHraHaTOM Kalus B IIe-
mouHol cpene (peakiusi Barmepa) U oOBsicHUTE, MOYEMY OHA HCIOJB3yeTCs
KaK KaueCTBEHHAas PEaKIys Ha KPATHYIO CBA3b?

4. Hammummre peakiTiio B3anMOJIEHCTBIS STHHA ¢ Bofoi (peaktsa Kyueposa),
HA30BUTE MPOIYKT PEaKlliU M MPOBEIUTE €T0 JallbHelllliee OKUCIEHNe U THPH-
poBanue. OOBICHUTE HAPOTHOXO3SIMCTBEHHOE 3HAUEHNE DTHX MPEBPAIIICHHH.

5. Hamumte peakiuy ruIpupOBaHUs U FAJIOTEHUPOBaHHUS OyTanueHa-1,3
1 00BACHUTE UX OCOOEHHOCTHU, CBA3aHHBIE € DIEKTPOHHBIM CTPOSHUEM.

6. C moMOIIBbI0 KAKUX peaKkIuil MOKHO ONPEIENUTh HATMYUE KPAaTHOH CBS-
31 B OPraHUYECKOM COeAUHEeHUU?

(111)
1. Pcakumn siiekTpoduiibHOro 3aMcuicHus (Sg) apoOMaTHYCCKMX YIJICBO-
aopojioB. TTosicauTe oOumMit npuHOWT peakumii Sg.
2. Hanmumre peakinio HUTpoBaHus Toliyosa (Metuindensona). [To kakomy
MCXaHH3My OHa nporekact? Tlokaxkure OpUCHTHPYIOWIECS ACHCTBUC MCTUIIb-
HOW TPYTITIBL.
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3. Hanuuiute peakuuio cyabgupoBanusa amunobenzona (anuauna). Ilo
KaKOMY MCXaHM3My OHa npotckact? [TokakuTe OPUCHTMPYIOWICC ACHMCTBUC
AMMHOIPYIINbI.

4. Harmmmmrte peakunio OpoMUpOBaHUsS MeTHIOeH30ma (Tomyona). Omu-
LIUTE MEXAHU3M W TTOKAXKHUTC OPUCHTHPYIOLICE JCHCTBUC METHITBHON TPYIIIBI.
Yro sieruc GpoMUpyeTCs: TOJIYOI WK OCH301 1 ToueMy?

5. Hammummure peaknuto HuTpoBanmusa Hadramwua. [lo kakoMy MexXaHW3IMY
OHa TIpoTeKaeT?

6. IIpoBeanTe MATKOE W 3HEPTUIHOE OKUCIIEHHE HaTamHa. B cocras ka-
KUX OMOJIOTHYECKH BAKHBIX BemecTB BXOUT |,4-HadToXvHOH?

7. IlpuBeanTe cTpoeHNe HahTaIMHA U OOBACHUTE, MOUYeMy Ha()TaInH sB-
JISIETCS ApOMAaTHYECKUM COSIMHEHUEM.

(V)

1. O0bacHuTe OOHMI MEXaHU3M peaKUUil HYKICO(PMIBLHOTO 3aMEIICHHS
SN V Sp°-rHOPUAN30BAHHOIO 4TOMA YIIEpoa; MOKaKHTe ocobennoctn Syl 1
Sn2 peakuui.

2. Pacnosoxute ciaeayiouie COeIMHEHUs B MOPAAKE YMEHbIUEHUS KU-
CNOTHOCTH. 3TWIOBLIA CIUPT, dTUIMEpKanTad, ¢genon. OdocHyiTe Bale pe-
LICHHE, UCXO0/1A U3 CTA0MIIBHOCTH COOTBETCTBYOUIMX AHUOHOB.

3. Kakue coeaMHeHHs MOJyYarOTCA NPUM OKUCJICHUHU MEPBUYHOIO U BTO-
PUYHOTO IPONMIIOBBIX CIIMPTOB? HanMIIuTe CXCMBI peakLuil.

4. Tlokaxkure 00pa3oBaHUC MEKMOJICKYJISIPHOW BOJIOPOJIHON CBSI3M Ha
NPUMCPEC ITHIIOBOTO cliMpra. Kak 2TO SABJICHUC OTPAXKaCTCs HA TCMIICPATypC
KHWTICHHASA ¢cTTUpTa’?

5. Pacrionoxkute B psji M0 YMEHBIICHUI) KUCIOTHOCTH CIICAYIONINE CITUP-
Thl. METHUJIOBBIN, TPET-OyTHIIOBBINH, M30TponmiIoBkiii. O0OCHYITE Balie pere-
HHE OCHOBBIBAsCH HA CTAOMIIBHOCTH COOTBETCTBYIOLINX ATTKOKCHI-NOHOB,

6. PacronoxkuTe B psf 110 YMEHBIICHHIO KHCIIOTHOCTH CITEAYIOINE COETH-
HEHWSI: TIPOTTMJIOBBIN CITHPT, ITHIICHTIINKOIG, TIuTiepuH. O00CHYiTe Bame pe-
IIeHre, OCHOBBIBASICh HAa CTAOMILHOCTH COOTBETCTBYIOIIUX aHHOHOB.

7. IlpuBeuTe KAUeCTBEHHYIO PEAKIIUIO HA MHOTOATOMHBIE CITHPTHI.

8. Kakme coemmHeHHs HasbIBaloTCs XemaTHeiMu? [IpuBenmute dopmymy
TTIUTIEPaTa MEIH.

9. KakuM crmocoboM MOKHO Pa3iuyunTh MAPOKATEXWH, PE30PIHH, THIPO-
xnHOH? Kakoe coenuHenne moyJaeTcs IPH OKUCISHAN TUIPOXWHOHA?

10. B yem 3akimroyaeTcst poJyib KHCIOTHOTO KaTanu3a B PEaKIUIX HYKIeo-
(GUIBHOTO 3aMENIeHHd U DIVMMHHUPOBAHUS B pany crnuptoB? [louemy moryt
KOHKYPUPOBATh peakiuu Sy 1 E?

11. Kak onpeaenuts 100pOKad4e€CTBEHHOCTL AUATUIOBOrO dupa?
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V)

1. KakoB o0uwmil npuHUMII peakumid HYKICO(PHUIBHOIO NPUCOCAMHCHMS
(An) aJbJICTMI0B U KCTOHOB?

2. Hanvmmre peakunio B3auMOACHCTBHA JUMETHIIKETOHA (alIETOHA) ¢ CH-
HUIbHOM KucioTol HCN B wenouHoi cpejie. ONUINTE MCXaHU3M.

3. Hammimmre peakuuto MociacA0BaTC/IBHOIO TONYUCHUS ToJyaucTais U
OWATHIANIETANA YKCYCHOTO ampaeruia. OObsICHUTE poih KaTalu3aTopa.

4. Hanvmuure peaknuio TOMYUEHWs! TeKCaMETWIEHTETpaMIHa (YPOTPOTIHHA).
Kaxoe MeMIIMHCKOE 3HAUEHYE MEET YPOTPOITHH U KEM OH BIIEPBbIE OBLT MOJTyUeH?

5. Hamumure peakuuio ambI0oBHOTO MPUCOSOUHEHHS IIECTH MOJIEKYIT
dbopmanpaeruaa Ha MpUMepe MoNyYeHus akkpo3bl. Kakoe 3HaueHHe oHA UMeeT
JJIS TOHMMaHUS ABOIIOIUN OpTaHUIEcKOoro Mupa’?

6. Hanuiivre peakiinio AucnponopuuoHupoBanus (peaxius Kannutiapo)
OenzoitHoro anpaernaa. Onumure MexannuiM. Kakas ocoOeHHOCTh B CTPOEHUHU
peIonpeaerseT yuacTue OeH3anbIeruIa B 3TOM peakiuu?

7. Hanmuumute peakiuio okuciaeHUs (hopManblIeruia okcuaoM cepedpa B
BOJTHOM pacTBope ammuaka. Kakoe 3Ha4€HHE U paclpoCTpaHEHHOE Ha3BaHUE
UMEeT JaHHas peakius?

8. HamuuimTe peakuyio OKUCIEHHMS YKCYCHOTO albAeruia TMAPOKCHUAOM
menu (peaxuuio Tpommepa). YKakuTe, Kakue U3MEHEHUs B OKPACKe POUCXO-
IST B IPOLIECCE PEAKIIUK U KaKOU HeTIOCTATOK OHA UMeeT?

9. AueToH mOsABJIAETCA B MO4Y€ IIPU caxapHoM auadere. Kakumu Kadect-
BEHHbIMHU PEAKUUAMU €0 MOKHO OTKPBITh?

10. PacnonoxuTe B psiji MO YBCIUUCHMEO KUCIOTHOCTH CIACYIOLIMC KUCIIOTbI:

CH;COOH, CH,CI-COOH, HOOC-COOQOH. Pe3ybTat nosicHUTE.

11. Hanuumure cxemy auccouMalny yKCyCHOM KucaoTel. [Ipuseaure snex-
TPOHHOE CTpoeHUE KapOokcmiar-aHnoHa. Yem 0ObsSCHUTD €ro cTadMIIBHOCTD?

12. Hanumre peakunu JIckapOOKCUIIMPOBAHUST MAJIOHOBOW W SIHTAPHON
Kucnot. Ha30BUTC NTONTYUCHHBIC [TPOJYKTHI.

13. OnummTe MEXaHW3M peakUuu ITepUDUKALNH, UCTIONB3YS B KauyeCTBE
UCXOIHBIX MPOAYKTOB 3TUIIOBBIM CMTUPT W MAclsIHYI0 KHUCITOTHL. Kakum obpa-
30M MOXXHO YBEJIUIUTH MTPOLICHT BBIX0/Ia KOHETHOTO MIPOyKTa?

14. HanummmTe peakinio, TpPOUCXOASIIYIO PY HATPeBaHUU SHTAPHON KH-
cnoTel. HazoBUTE IPOOYKT peaKIv.

15. Hammmmute peaknuio MOJYYEHUs HETIOIIHOTO W MOJIHOTO aMHJla Mallo-
HOBOM KHCIIOTHL.

16. Hatmumure yic- 1 mpanc-m3oMepbl OyTeHmMoBol kucioTsl. Kak nokasats,
YTO OJIMH U3 ITUX W30MEPOB — MAJICHHOBASI KUCIIOTA, SBIAETCA y1C-U30MEPOM?

17. 3anonHuTe cXeMy IIpeBpallleHui U HA30BUTE MOTYUYEHHBIE TPOAYKTHI:
Cl; A C,H.OH

H,C—CH;-COOH
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YACTH 11
I'ETEPO®PYHKIIUOHAJIBHBIE U 'ETEPOUUK/IMYECKHUE
COEJUHEHUA

1. TIerepodpynruuonaiibubie coeaunenns. Crepeonzomepus

IeTepodyHKIMOHANBLHBIE COETHHEHUS — DTO OPTAHHYECKUE BEMIECTBA,
colepsKame a8e win fosee pa3nuyHble QYHKIHMOHANBHBIE TPYIINLI, KOTOPhIS
COBMEIIAIOT B ce0e KaK CBOMCTBA COOTBETCTBYIONIUX MOHO(YHKIIMOHAIBHBIX
TIPOU3BOJHBIX, TAK U CBOU CHENMU(PUIECKIE XUMHUYECKHE OCOOCHHOCTH, KOTO-
pbie Haubonee BaKHBL A4 oOecrneueHuss OHONOrud4ecKux (PyHKIMH, BBINOJ-
HSIEMBIX 3THUMHU BEUIECTBAMM.

Haubonee pacnpocTpaneHbl ciaeayioume rerepodyHKIMOHaIbHbIE COeU-
HEHUSL:

(PYHKUHOHATIBHBIC TPYIIIBI

1. OKCHKHCA0TDI -OH -COOH
(THAPOKCUKHUCITOTHI) ,p

2. AILIerHAOKUCIOTHI —C, _COOH
(OKCOKUCIOTHI) H

3. KeTokueaoTsl —C= _COOH
(OKCOKUCIIOTHI) O

4. AMHHOKHCJIOTHI -NH, -COOH

S. AMUHOCITHPTHI -NH, -OH

Bce 3TH COCAMHCHUS BXOAAT B COCTAB HUBBIX OpraHu3MoB. OHU oo 00-
pasyroTcst B npouccce 0OMCHA BCLICCTB Kak METAGOIHTBI (IIPOAYKThl OOMCHA
BEILIECTR), OO ABIAIOTCA MOHOMEPAMH 00JIee CIIOKHBIX COSTUHCHMH (aMu-
HOKHMCJOTBI — nentuibl —> Ociku). [eTepod)yHKUMOHAILHBIC COCAMHCHMS
aKTUBHO YYaCTBYIOT B Npoleccax oOMEHa BCUICCTB, KOTOPBIA BKJIFOYACT JBa
B3aMMOCBS3aHHBIX HATIPABJICHHS: KATA00IH3M W aHADOTH3M.

KaraGoausm — peaxyuu pacnada eewjecms, nonadaiowyux 6 Opeanusm ¢
nuwert. Kak npaBuito, OHW COMTPOBOXKIAIOTCA OKUCIIEHHEM OPTaHWYECKUX MO-
JIEKYI, B pe3yNbTaTe UeTo 00pa3yeTcst IJHEPTHUA.

AHABOIM3M — 50 peakyuu CUHmMe3d CAOJICHBIX MOAeKYA U3 Horee npo-
CcmbiX, B Pe3yIbTaTe KOTOPBIX OCYIIECTBIIsIeTCs oOpa3oBaHue W OOHOBIIEHHE
CTPYKTYPHBIX 3JIEMEHTOB JKHBOTO OPTaHM3Ma. JTH PEaKIMi 00BITHO TPEOyIoT
3aTpaT SHEPTHH.
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FHHpOKCHKHCJIOTbI. OcHoBHBIE NOT0KEeHHS CTepeOXHMHH

I'MapoKCHKHACIAOTBEI — 3TO COCAMHEHUWS, COAECPXKAILIUE OJHOBPEMEHHO
KapOOKCHITBHYIO M THAPOKCHTPYITIBI. [Tt 3TUX COCTWHEHWH XapaKTepHO sB-
JIEHUE CTEPEOU30MEPHH.

CrepeoHsoMepHs — YUEHNE O ITPOCTPAHCTBEHHOM CTPOEHHH MOJIEKYIL.

OTnuaust MEXIy MOJEKyIIaMH MOTYT OBITh BBI3BAHBI MO0 pa3IHIHOM
KOH(pUrypanuei, 1100 pazmmaHoi koHngopMauuel MOJICKYIL.

KoundopmanuoHHble u3oMepbl — CTEPEON3OMEPEI, Pa3INUNE MEKIY KO-
TOPHIMU BBI3BAHO TIOBOPOTOM OTAENBHBIX YUYACTKOB MOJEKYJIBI BOKPYT OIU-
HAPHBIX CBS3EU.

Koundurypanuonuble H30Mepbl — DTO CTEPEOU3OMEPHI C Pa3IUYHBIM
IIPOCTPAHCTBEHHBIM PACIIOIOKEHNEM aTOMOB WU TPYMI aTOMOB B MPOCTPAH-
cTBe 0e3 yuyeTa BO3MOXKHBIX KOH(GOPMAITUH.

Crepeon3oMephl IeNATcs Ha:

DHAHTHOMEPBI (ONMTHIECKHE H30- JnactepeoMepsl — 3TO Konuypayu-
MEpbI) = ITO CTEPEOM3ZOMEPBI, 004~ OHHbIE CTEPEOMU3OMEPBI, HE ABIAIOIIMECH
JAOLWKUE  OJAMHAKOBBIMU  (DU3NYECKUMH  3€PKaJIbHbIM OTPAXKEHWEM OiUH UPYroro u
(kpoMe 3Haka BpalleHHd) W XUMHYe- HMEIONINe pa3inuHble (DU3UIECKUE W XH-
CKHMHU CROWCTBAMH W OMHOCAWUECS ~ MHYCCKUC CBOMCTRA.
opye K Opyey Kak npedMem K C80eMmy
3EPRATBIHOMY OTPUNCENUIO.

COOH COOH CH, (;H;

B
L

TE

| |
H—-C—OH OH—(—H / c=c_ / = /
CH CH i i
) 3CPEAIIO -
D(-) L(+) | ByTCH 2
HUC-N30MED MPpAarc-U30MED
Monounas Kucnora (o - 138,9°C) (t°, - 105,5°C)
(3epkanbHBIE U30MEpHI - Jdunacrepeomepsnr
IHAHTHOMEPDI )
© _+25°C 0, +25°C

JHAHTHOMEPHUS OCYIIECTBISETCA ¥V XMPaJAbHbIX (OT Tped. "ysip’ — pyka)
MOJIEKYJI. XHPAIbHBIMH HA3BIBAIOTCS MOICKYIHI, KOTOpPBIE HE MOTYT OBITH
COBMEIIIEHBI CO CBOWM 3€PKATBHBIM HM300pakeHHeM. HarmsmHeiM nmpuMepom
XUPATbHBIX 00bEKMOE ABIAETCS IEBas U TIPaBasg pykKa:

f

R

> i

3CPRANO IEPRATO

NN 7,
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XUpanbHOCTh CBA3aHA C ATOMaMM, Y KOTOPBIX NOJHOCTbLIO OTCYTCTBYET
CUMMCTPHS, T.C. C ACHMMETPUYECKUMH aTOMaMH.

ACHMMETPHYECKHI aTOM YIJIEPOIa — 3TO TAKOW aTOM, BCC YCTHIPC Ba-
JIEHTHOCTH KOTOPOTO CBA3AHBI ¢ Pa3IMUHBIMK 3aMecTuTeNsMu. O003HavaeTCst
— C* (co 3Be3noukoil). Ecny Mosiekysia nMeeT acMMMETPHUUECKHI aTOM yTile-
pojia, 3HAYUT 3TO BEUICCTBO 00JIalacT ONTHYECKOH AKTHRHOCTBIO, T.C. CIIO-
COOHO OTKJIOHSITH TUTOCKOCTH TONISIPH30OBAHHOTO CBETA BIIEBO MM BIIPABO.
DHAHTHUOMEPHI UMEIOT OJWHAKOBOE 3HAUCHHE BEIIMYMHBI YIIia BpAIICHUS [ot],
HO TIPOTHBOIIOIOKHOE €TI0 HAIpaBJIeHNUE: OJWH — JIeBOBpalawmnii (0603Ha-
YarOT 3HAKOM -), IpyToi — mpaBoBpamawimuii (0o0o3HauaroT 3HakoM +). Be-
JVUYVHY W 3HAK yTJa BPaIleHHs ONPENEIAIOT 3KCIEPUMEHTAIBHO C ITOMOIIBIO
TPUOOPOB — MOJSIPUMETPOB HITH CHEKTPOIOJIAPHMETPOB.

CMech paBHBIX KOJIMYECTB SHAHTHOMEPOB HA3hIBaeTCs paueMarom. Parie-
MaThl HE 00Ia1at0T ONTUUECKONH aKTUBHOCTHIO (ONITHYECKH HEJESTENbHbI), UTO
0003HaYAOT (£) TIepe]T Ha3BaHWeM coennHeHus. CyIiecTBYeT HeCKOIBKO CIIo-
co0O0B pa3eieHHs PaleMaToB: MEXAHUUECKHU 0TOOp KPUCTAILIOB 1Mo uX dop-
Me, OHOXUMHWYECKUH (MHUKPOOHONMOTUUSCKHI), XUMUUESCKUH, XpoMaTorpadu-
YECKUI.

OnpenenctHue a6COMIOTHONH KOHPUIYPALUMH, T.€. HCTUHHOTO PACIONOKE-
HUSL B IPOCTPAHCTBE 3aMECTUTENEH y XUPAIbHOIO LEHTPa, OKa3aloch BO3-
MOKHBIM C IOMOIIIBIO METO/Ia PEHTIeHOCTPYKTYPHOTO aHanusa. Bnepsbie
Tonbko B 1951 roay buiio ¢ coTpyanukamu onpeaenni adcoaOTHYIO KoHdu-
rypaluio HaTpUH-pyOuaAneBoi conu (+) BUHHOU KUCAOThHL. ONHAKO 3TO TPYI0-
CMKMH NPOLECC, NOITOMY YHCHBIC MPH HanucaHuu (POpMys SHAHTHUOMCPOB
UCIIONB3YIOT OTHOCHTEIBHYI0 KOH(GUTYPAIME® (CPABHCHUE CO CTAHIAPTOM).

Crepeonsomepnl ¢ 0JHHM HEHTPOM XUPAJILHOCTH
TpamMuMoHHBIM TIPUMCPOM TIPUPOJHONW MAPLl JHAHTHOMCPOB C OJIHUM
LICHTPOM XHPAJILHOCTH CJIYKUT 2-I'MJIPOKCUIIPOIIAHOBAsH (MOJIOYHAS ) KMCIIOTA:

CH;-C*HOH-COOH

B Momekymne 3TOro COEOUHEHHA CONEPKUTCA OIMH AaCHUMMETPHUYECKHH
aToM yTIepoaa.

s n300paxeHuss OTHOCHTEIbHOH KOH(MUIYpPAUMH >HAHTHOMEPOB Ha
IIJIOCKOCTH UCTIONB3YIOT mpoeknuu ®Puinepa: acUMMETPUYECKUI aTOM yTIIe-
pojia CTaBUTCA B IeHTpe (TIepekpecT cBa3eli 6e3 0003HaUeHNsT CHMBOIIA aTOMa
yriepojia), raBHas (hyHKIHOHATHHAS TPYINa JODKHA OBITH HABEPXY, MO TO-
PU3OHTAIHN PAcIioNaraloT aToMbI BOAOPOa U HYHKIIMOHATBHYIO TPYIIY C Te-
TEPOATOMOM, OCTAIIbHAS YaCTh MOJIEKYJIbI HAIIpaBJI€HA BHU3.
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XHUpanbHbIH UEHTP

COOH COOH
H HOP—H

e, CH,
D(-) MoJouHas KHcJIoTa L(+)
[o]-2,6° [o]+2,6°

Y MOJIOHHOW KUCAOThI KOH(Urypalysa U 3HaK BPAILICHUS HE coBnaaatoT. Jls
ONPEACICHUS. OTHOCHTEIBHOH KOH(MUIYPAIUM, T.C. IPUHAICKHOCTH K L unu
D pangy M.A. Po3anoseiM (1906 r.) Obul nIpe/uiokeH KOH(GHTYPAIHOHHBIH
CTAHAAPT (THJIPOKCHUKUCIIOTHBIN KJTFOU, 3TAJIOH) — TJIHIEPWHOBBIH a/ThAern/

[ TUTICPUHOBETH ambJICTH/L (3TAJIOH)

'HO CHO

1 FOH—H
CH,OH CH,OH

D(+) L(-)

K D-crepeoxumuueckoMy psily OTHOCAT POACTBEHHBIE D-TMIIEpUHOBOMY
ANbJErUAy COCAUHEHUA C TaKOM KOH(GUrypauuend XupanbHOre LEHTpPa, Koraa
rpynna OH B npoexkuun ®uiiepa pacnojaraetcsi cipaBa oT BEPTUKAILHOM JIU-
Huy, a K L-psaay — ciaesa. D u L cranu cuMBOaaMy crepeoXMMHYeCKON HO-
MEHKJIATYPbI.

3HaK BpalleHHsl HC MUMECT NPAMONM CBS3M C KOH(urypauuci. Haxe nas
OJIHOI'O U TOTO € COCAUHCHMS B 3aBUCHMOCTH OT pa3ivuMa B yCJIOBUAX ONpe-
JICJICHUSA yTJ1a BpauicHus (t°, pasHBIC PacTBOPUTCIIM) MOTYT TI0JIy4aThCsl pas-
HbBIC 3HaKK: (+) — NpPaBOBpaIIAIOIINE, (-) — JIEBOBPAIIAIOIIHE.

VYueHbIe BRIICITHIN TPY BUAA MOJIOYHON KUCITOTHI:

1. L(+) — mpaBoBpamarwmas, kpucrtaummaeckas. COHCPXKUTCS B MBIII-
11aX, HAKAIJIMBAETCSl TIPH YCHIIEHHON MBIIETHON paboTe, obpasyeTcs Npu aHa-
3pOOHOM OKHCIIEHUH YITIEBOIOB.

2. D(-) — nepoBpamarmas, kpucrammmueckas. O0pa3yercs Mpu cKuca-
HUH MOJIOKa (MOJIOYHOKHCIIOE OPOKeHHUE YTIIEBOIOB).

3. = MoaouyHas Kucjaora (pamemMar), He BpamiaeT MIOCKOCTh MONSIPU30-
BAHHOTO CBeTa, cHpomnooOpazHas. OOpa3yeTcs NpH MOJIOYHOKHCIOM Opoke-
HUHU (3aBUCUT OT BUAa OakTepuil), ABISETCS KOHCEPBAHTOM, MPEMSTCTBYET
Pa3BUTHIO THUJIOCTHBIX OaKTepHii.

Ionstus crepeomzomepusi, D u L — u3omMepsl, crepeocneliihuaHOCTh OYEHb
BKHBI, TAK KaK B JKUBBIX OpraHu3Max (PYHKIMOHUPYIOT CTPOTO CIeu{puuecKue
crepeonsoMepsl. L-Monounas kuciota, L-amunokucnotsl, L-dbocdonunuasl, HO
D-yrneeonsl. 3amenute L Ha D, T.€. cTepeonsomMep Ha aHTUIION, U BBl HE CMO-
JKETE MOCTPOUTDH HU OJHY OETKOBYIO MOJIEKYTY, HU oaHy 1ens JJHK.
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CrepeonsoMepbl ¢ HECKOJIBKHMH HEHTPAMH XHPAJILHOCTH

MHorue OUOJIOrH4eCKH BaXKHBIC BCUICCTBA COJCPKAT B MOJICKYJIC OoJice
OJIHOTO LICHTPa XUpabHOCTH. TToCuéT Ynciia CTCPeOM30OMEPOB Il HUX T1PO-
usBoIUTCA 10 (hopmysie: 2", Iyie N — YUCIO XUPATBHBIX UCHTPOB B MOJICKYJIC.
Hanpumep, npy HallW9uu ABYX HCHTPOB XUPATBHOCTH Y COCIWHCHUS JIOJIKHBI
CYIICCTROBATE JIBC TIAPHI SHAHTHOMEPOR (27 = 4), Kan1as U3 KOTOPBIX B CBOIO
ouepeas odpasyeT pamemar.

IIpencraBuTeneM COEAVWHEHHN ¢ IBYMS LEHTPAMM XUPAIBHOCTH CIYXKHUT
puHHAA kuciaora — HOOC-C*HOH-C*HOH-COOH, xotopas 1o pacuérty
TOKHA CYNIECTBOBATH B BHUJIE JBYX TMap SHAHTHOMEPOB U IBYX pareMaToB (6
¢dopMm). B nelicTRUTENBHOCTH K€ N3BECTHBI TONBKO 4 (HOpPMBI BUHHOM KHCIOTHI

3ar HZ[,pOKCHKHC-JIOTHbIﬁ KIHY [IPUHAT
BCpXHHﬁ ElCI/IMMCTpH‘ICCKHﬁ aToOM

COOH COOH COOH COOH
[H——OH ]| [HO——1 Hoon H
HO——H H——OH ——OH HO——H
COOH COOH COOH COOH
I 11 I v
D(+) Bunnag kuciora ]—'(') MezoBHHHAA KHCIIOTA -
(?HAHTHOMEPHI) - AXMPaJIbHA (ONTHYCCKU HCAKTURHA)

M3-34 HATMUUS B MOJIEKYJIE TOCKOCTH
CUMMCTPHH, OHA 00pa3ycT Kak Obl
BHYTPEHHUWU paueMar
[lpu cMenieHny paBHBIX KOJIMYECTB IIPaBO- U JICBOBPAINAIOIIMX BUHHBIX
KHCJIOT 00pa3yercss BHHOTPAAHAS KMCJA0TA, OHA He 00lamaeT ONTHYEeCKOH
AKTUBHOCTBIO, OT/AMYACTCA N0 (PU3MYSCKUM CBOMCTBAM OT 3HAHTHMOMEPOB U
NpEeACTaBAeT co00i paleMar.
D-Bunnasg u Me30BUHHAS KUCJIOTHI, paBHO KaK [L-BUHHAs ¥ ME30BUHHAS, 10
OTHOLLCHUIO JIPYT K JPYTY SIBJAAKOTCA o-AHACTepeoMepaMu. OHU pa3aM4aroT-
€4 10 (PU3UYCCKUM U XMMHUYCCKMM CBOMCTBAM.

XumHu4ecKue CBOMCTBa
Cneunduyeckue XuMHYECKHE CBOUCTBA U,f,Y-rHIPOKCUKUCIOT

Yraepona, crosmuii psaaoM ¢ KapOOKCHITBHOM Tpymnmod obOo3HavaeTcs do,

OoJlee yaaleHHBIN — B, 3aTeM — ¥, W T.J., B COOTBETCTBHH C ITHM THUAPOKCH-
MaclisTHast KHCITOTa WMEET TPH W30oMepa:
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o

CH;—CH;-CH—COOH — OL-THIPOKCHUMACIIIHAS KHCI0TA
B OH
CH;—CH—CH;~COOH — B-TunpokxcuMacisHas KHCIIOTa
|
OH
b
HE(;—CHQ—CHQ—COOH — Y-rUAPOKCUMACASAHAS KUCTOTA
OH

2T HU30MEPBI OTITMHATOTCA HC TOJIBKO TI0 HAITMCAHHTO, (bHBH‘TeC-KHM CBOM-

CTBaM, HO ¥ BeIyT ce0s o-pasHOMY NPH HATPEBAHHH:
1. a-I'nApOKCHKHCIOTHI TTPETEPIIEBAIOT MEKMOIEKYJISAPHY Teruapa-

TAIIHHK)
O
CH;CH;?H—C

CHCH; LH L |
t°C O
ﬂ 26,0 5 _C—CH—CH;-CH,

CH CH;-CH, .,
JlakTua (IUKITHIeCKUH CI0K-
HEIH 3dup)

2. B-I'MaApOKCUKNCIOTHI TOJBEPraloTCsas BHYTPHMOJIEKY ISPHOR J1eru/-

o'\

/C

paranmm:
p
VLT e VLT — — tUC
CH—CH—CH;COOH “C__ ciicn=ci-coo
2 Kporouosas kucijiora

(HCTIpCACTBHAS )
3. y-I'mapokcnkueaoTsi ¢ 6ojee yaaaeHHbIMYA QYHKITHOHAIBHBIMU TPYII-
IIaMU MPETEPICBAIOT BHYTPUMOJIEKYASPHYIO AerHAPATALMIO ¢ 00pa30BaHU-

CM I'CTCPOIHKIIHYCCKUX COE!,Z[HHCHI/Iﬁ'
0O

HC C teC LN Ko (”“'0
H_C CH -IIO HC CH,

¥ - byTtnponakrox
Oco6oe cBOWCTBO O-THAPOKCHKUCIOT 3aKIII0UAETCA B CIIOCOOHOCTHU pasiia-
TaTbCsl APU HASPEBAHUU 8 NPUCYMCIMBUU MUHEPALbHbIX KUCA0m ¢ 00pa30BaHU-
€M BCErJia MypPaBbUHOM KUCIIOTbI U COOTBETCTBYIOLIETO AJIbJETUAA!

O o + /O
CHCHACT ve.H cH¢Z  +  HCOOH
| OH H
MosouHas KHCI0Ta Anerannaerun MypaBbHHAas
KHCII0Ta



Pasjio:keHHe JIMMOHHOIN KHCJI0TBI (TPEXOCHOBHOM, 4YeTbIPEXaTOMHOI)
]'Ip}'l HanCBZlHHl/] B l'[pl/]C}!TCTBMl/] MMHCpElﬂhHOFI KHCIOThI.

@H foC, H*
HOOC—CH;C—CHyCOOH ——= HCOOH + HOOC—CHyC=CH;COOH
CcooH MypaBbunas 0]
KHCILOTa AteToHTMKapOoHOBas
KHCIIOTA

0 + cot  2col+ cHye-cn,

O
AuetoH
O0mHe XUMHYECKHE CBOIICTBA
o1 9 ol
—(1) —= -COOH —=HOOC—COOH
-H,0 MlaBenesas KuciaorTa
jo i
4—-@H3C—C\ e H,C—C—0—-CH;-COOH
Cl CrnokHblH 2(hUp ¢ KUCTOTOR
HO-CH,-COOII - I'sinkoiieBast kuciora
> o
_...@ CH,OH HO—CH;-C—0—CH,
Cnoxueiit 3dup co ciupToM
—(5) HBr — BrCH,COOH
- 1,0 bpomykcycnas knciora
0
—=(6) NH, — HO—CH;C—NH,
-H,0 .

AMUI TITUKOIEBON KHCIOTH

B MMPUBCACHHBIX PCaKHAAX, THAPOKCHKUCIIOTEI TTPOABITATOT CBOWMCTBA Kak
KHUCITOT, TaK W CIIUPTOB, H3BCCTHBIC CTYJACHTAM paHCe, TIOTOMY HTAHLBI B BHIC
OOIIEN CXEMBI.

OKCOKNCTOTEI
OKCOKHCIIOTBI — 3TO COSAMHEHUS, COAeprKalle OJHOBPEMEeHHO KapDoK-
CHIIBHYIO M albJETHIHYIO (WA KETOHHVIO) TPYMIy. B COOTBETCBHH C 3THM
Pa3IHYaOT AlbAeTrHA0OKHCI0ThI H KETOKHCI0ThI.
Baxnyio ponb B OMOXUMHYECKHX ITPOIECCAX HIPAIOT KeTOKUCJIO0THI (J1a-
HBI TPUBHAILHBIC HA3BAHUS TIPUHATHIC B OHOXUMUN ):
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[l I
H,C—C-COOH I1,C—C—CH;COOH

TTupoBuHOIpaHAs AreToykcycnas KUCITOTa
kucnota (ITBK)

0 0
HOOC—C—CH;COOH HOOC—C—CH;-CH;-COOH
[IlaBesieBOYKCYCHAas o-KeToriayrapoBas KuciaoTa
kucaora (IITYK)

IMupoBuHorpagnas kuciaotra (IIBK) 3apmMmaer ogHo W3 IEHTpaIbHBIX
MECT B IUKIJIE TpuKapboHOBBIX kucior (mukine Kpebca) — yHUBepcaabHOM
«KOTIIE», B KOTOPOM CroparoT OenKu, KUPbI, YIAeBOJbI, AdaBas OPraHU3MY
sHepruto. OHa ABNAETCH TAKKE OJHUM U3 MPOMEKYTOUHBIX MPOAYKTOB MpHU
MOJIOYHOKHUCJIOM U CIIHPTOBOM OpokeHuu yriaeBoaoB. CoM MUPOBUHOTPA-
HOI KUCJIOThI HA3bIBAIOT IUPYBATHL.

[NupoBunorpaanas KuciaoTa CujibHee YKCYCHON U cnocoOHa K TayTOMEpPHU-
3a1UM (€HOJIMU3ALKH )

(IJOOH CI‘.OOH
(IJ—O m— (IT‘—OH
HCE. CH,
11
kero-gopma CHONTBHAS (hopma

Baxnoe 3HauyeHue mmeeTr npousBoaHOE (Poc(oeHoanUupyBaT, KOTOPBIN
o0pasyeTcs B OpraHu3Me B MPOIECCe TIUKOIN3a YTIIEBOI0B!

(IZOOH 0

!
(I;—O—P\—OII
CH, OH

B opranmzme [IBK momeepraercss BOCCTAHOBJIEHMIO TIpU ydacTHu dep-
MEHTOB AerujporeHas u cucrembl HAJI*H; (HUKoTMHaMUIaleHUHIUHYKIEO-

THA, BOCCT&HDBHEHHBIﬁ) C OGpEBOBElHHeM MOJIOYHOH KHCJIOTHI:

COOH COOH
| Heruaporenasa |

S=( = HO-C—H
% © / \ |
CH, HAJTH, HAJL | CH,
[MBK L{+) monouHas
KHCIIOTA

2. TIBK nexapOokenmawupyercst in vivo (B OpraHusmc) B NPUCYTCTBUU
(depMenTa aexkapGorcHIa3el U KoepMeHTa ¢ 00pa30BaAHNEM AlICTANBICTHIA,
KOTOPBIH JIETKO OKUCHACTCS U B TpucyTeTBUM KodH3uMa A (HSK,A), npespa-
I[aeTCs B aKTUBHYIO (DOPMY YKCYCHOH KMCIJIOTHI (ALIETUIIKOIH3UM A):
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O O O

I _ / O]; HSKoA /

CH-C—COOH —= Hc—¢ —LOFIRoA &
[IBK -CO, H -H,0 SKoA
AueTtanberua Anetun KoA

O
1l
Llarenesoykcycmas kuesaora (LLIYK) — HOOC—C—CH;COOH OTHOBPEMEHHO
OTHOCHTCA K ¢- W P-KeTokucrmoTaM. Ona oOpasyeTcd B LWKNE TPHKapOONOBLIX KH-
CIIOT TIPU OKUCIICHUN sS0mouHON KncaoTe. B nameretimem LYK kornencupyercs
c anetnn-KoA, naBast TMMOHHAYIO KHCITOTY (TepBbIi aTan B nukie KpeGca):
"J'L-)
COOH COOM  1LC=C (OOH

. ‘ , H,0
HO—(I?—H Hernaporenasa C=0 SKoA 272 HO—-C—CH,COOH

| / S -HSKoA .
CH,COO0H CH,COOH CH,COOH

HAJ*  HAJH,
Adnounas - HlaBeJeBOYKCYCHﬂH JluMoHHag
KHCJIOTa KHCIIOTA KHCITOTA

o-Ketornyraposas kucnora HOOC—E—CII,,—CII,,—COOH MOKET OBITE OTHECEHa
K - H y-KeTokucnoTam. OHa yaacTBYeT B IHKIIC TpI/fKap60HOBblx KHCIIOT, IIpoliec-
cax TPaHCAMMHUPOBAHUA (LIEPEAMUHUPOBAHUSA), CIYKUT IIPEILIECTBEHHUKOM
BAKHBIX AMHHOKWCIIOT — TIYTAaMUHOBOW M 4epe3 HeE — Y-aMHUHOMACISTHON
(TAMK). Tlpn o-gexapOOKCHITHPOBAHUN O-KETOTTYTapOBOH KHCIOTHI M JalnbHeH-
11eM BOCCTAHOBACHUM 00pasyeTes y-ruapokcumacistas kucnorta (IOMK), koro-
past oQu1ajiaeT CHOTBOPHBIM 3P PEKTOM U HAPKOTHYECKUM JEHCTBUEM.

v

HOCH;-CH;-CH;COOH - TOMK.

O
ANETOYKCYCHAS KHCJ’IOTaHSC—E—CUE—COOH— npuMep P-keTokucoTel. B cBo-
0OAHOM COCTOSAHHHN TIPEACTABIAET CO0ON CHPONOOOPasHyIo KUAKOCTD, YXKE TPH
KOMMHATHON TeMIepaType MeIJIeHNO BRIISNAIONYI0 AHOKCHI YTIEpoaa, B Pe3yib-
TaTe 1ero obpazyercs aleToH:

0
I I
H,C—C—CH;1COOH CH;—~C—CH,
_C02 a o
AIICTOYKCYCHaA KUCJIOTA AlleToH

AueroykcycHast Kuciiota oOpa3yercss B OpraHW3ME TpU OKUCIICHUW [-
THOPOKCUMACTITHOH KUCITOTE W HapAOy ¢ aleTOHOM HaKallTuBaeTcs B Opra-
HU3ME W TOSABJIACTCSA B MOUe Y OOJBHBIX caXapHbIM auabeToM (Tak Ha3bIBae-
MBIe "aleToHOBBIE" WM "KETOHOBBIE" TeNa), MPUCYTCTBHE WX OTKPHIBACTCS B
MOYE KaueCTBCHHBIMU peaknusMu Jlubena u Jlerans (cM. TeMy: «ATbIETHIBI
1 KETOHED CTP. 75).
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PH (0] Q ]
H,C—CH-CH;~COOH 0 H,C—C—CH;-COOH tEﬂ-CH;%}—CHB
B—rujipokcHmacIisHas AnecToyKkcycHasd KUCIOTa 2 Anerow

KHCIIOTA T
E ALleTOHOBEIE Tena j

BoJibl110¢ TCOPCTUHCCKOC 3HAUCHUC MMCCT, B CBSI3U C BONPOCAMU TayTOMC-
pun (cm. crp. 30) u JBOHCTBCHHONH PCAKIIMOHHOH CIIOCOOHOCTH, 3THIIOBBIN
3(Up aLCTOYKCYCHOHN KHCJIOTBI, TaK HAa3bIBACMBbII ALIETOYKCYCHBIH 3¢up:

CH-C—CH;-C—0-C,H.
0 20 s
O O

CnenuanpHble HCCIEJOBAHHMS IIOKA3alM, 4YTO AaueTOYKCYcHbIH 3¢up

IpeAcTaBsgeT co0oii cMech IBYX M30MepoB — KeToHa (92,5%) u enoma (7,5%),

HaXOIAIMMHUXCA B TAYTOMCPHOM PABHOBCCHH (KEETO-CHOJ'IBHaH TayTOMepI/IH):
-
0J1

0 OH
CH; C4CH (E_O_Czﬁs C.H3—C=CH—ILI‘—O—Czﬂ5
0 "CH" O
kero-hopma (92,5%) cHonbHas dopma (7,5%)

AUCTOYKCYCHBIH 3(Wp MHPOKO MPUMCHSCTCS B OPTaHWUHUCCKOM CUHATE3C
KaK UCXOJHOC BCIICCTBO JUIS TOJIYUICHUSA KCTOHOB, KAPOOHOBBIX KUCIIOT, TCTC-
PO YHKIIMOHAIIBHBIX COSANHEHNH, B TOM YHCIIe TPOU3BOIHEIX TETEPOLUKIIOB,
MIPEICTABIAIONINX WHTEPEC B KAUECTBE JTCKaPCTBEHHBIX CPEICTB.

DeHOTOKUCI0TI H HX NPOU3BOAHbIE — JEKAPCTBEHHbIC NPENAPATHI

COONa
Na,CO, . OH Camnmunar
naTpus
-0
~0-CH,
COOH CH,OH; H' OH
OH MeTuncanuuunat
2V
Ca:mipnoras | CH,OH; H* TO—CH;
KHCITOTA - OH denuncaTHINIAT
(canon)
0 coon

- // — —
ClC—OH . 0 ﬁ CH, ALSTUICATUUHIAT
O (acmupun)



Ilepeyucnennslie BbllE NPOU3ZBOAHBIC CATULIWIOBON KUCIOTBHI (KpOME ca-
JI0J1a) OKa3bIBAIOT AHAJILICTUUCCKOC, KAPOIIOHMKAIOUICC U NPOTHBOBOCIIA/IN-
TCJABHOC JICHCTBMC. MeTuiicanuuunar M3-3a pasjpakaroliero JACHCTBUSL WC-
TIOJTE3YETCS HAPYKHO B cocTaBe Maszeil. Caloll TpUMEHSAETCS Kak JAC3MH(PHIIN-
pyroILee CPEJICTBO MPHU KHIICUHBIX 3a00ICBAHUAX.

COOH n-Amunocasmimiiosas kuciiora (ITACK) — obnagaer nipo-
THBOTYOEPKYNE3HBIM JICHCTBUEM.
OH .
IIpotnBoTyOepkyne3noe neicteue ITACK oObscHsieTCs
TEM, UTO OHa ABJIAETCS] AHTATOHUCTOM (BEIIECTBOM TTPOTHRO-
MOJIOKHBIM TI0  JIEHCTBHIO) A-aMHHOOEH30WHON KHUCIOTEI
NIT, (TTABK), meobxoauMoi Iss HOPMANbHOW KU3HEIESTEILHO-
CTH MHKPOOPTaHU3MOB.

CanuinioBast KUCIIOTa U €€ MPOU3BOIHBIE, UMEIOIINE CBOOOIHBIN (heHONTb-
HBEIM TUIPOKCHI, NAl0T KavecTBeHHY peakuuio ¢ FeCl; — cune-duomneroroe
OKpalllBaHHE.

AMWHOCIHPTBI

AMWHOCITHPTHI — OPTaHUUISCKUE COCTMHEHHS, COAEPKAIIIE OJJHOBPEMEHHO
aMHWHO- ¥ TUAPOKCUTPYIIITHI.

Koaamun (2-ammaoatanon) HO-CH,-CH,-NH, — Bsi3kast BRICOKOKHIISTIIAS
KUIKOCTH, 00TamaeT OCHOBHEIMH cBo¥icTBaMu. C CHITBHBIMH KUCIIOTaMH 00pa-
3yeT YCTOMYMBLIE COJIH, B OPTaHH3ME 00pa3yeTcs U3 aMHHOKHUCIOTHI CEPHH U
Janee AaeT HAYAJIO IPYroMy aMHHOCIHAPTY — XOJHHY.

CH

PN _ METUNU- N ’
HO—CH;-CH—COQ)| FH(_)—C.HE—CHZ—NHE posarmc HO~CHyCHI-NCTCH,
NH, 2 CH

3
Cepun Komavmnu XonuHa

CItoskHBIN 3QUP XOJIMHA U YKCYCHOM KUCIIOTHI — AalleTHIIXOJIWH — HanboJee
PacIIPOCTPAHEHHBIH TTOCPETHAK TIPH TIEpeiaue HEPBHOTO BO30YKIAEHNS B HEPB-
HBIX TKaHAX (Hepomenmarop). OH oOpaszyeTcs B OpraHU3ME alleTHITNPOBAHUEM
XOIIHA ITPH TOMOIIHN alleTHIIKO3H3UMa A. PacIlierusercs: XoJHH3CTepa3oil.

O

o
3§ g MY CH,
+/CH3 + ClI5-C—SKoA ] f/O ) v/ 3
HO—CH;CH;"N—CH, CHy C—O—CHyCHyNTCH,
N - -HSKoA CH
CH .
Xonuu 3 AleTHITXOTHH i
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Baxuas posb KosamMuna U XO0AUHA 3aK104aercs eu€ U B TOM, 4TO OHU
YUACTBYIOT B OCTPOCHUM CJIOMKHBIX BCLICCTB — (POCPHOIHIHAOR, KOTOPLIC 5B-
JSHOTCS BaXKHCHLIMM CTPOUTC/IBHBIM MATCPHAIOM KJICTOUHBIX MCMOpaH.

I
O H,C—0—C—R O H,C—O0—C—R
| ] o
R'—C—O—CI‘—H /? RI_C_O_(|:_H /O
H,C—O0—P IL,C—O0—P

0 | 0 |
+ CH Y CH
H,,N / 2 2l / 2

3 “'----._Cl_l2 ((’H?,)gN\CHz

L-®ochatraunsranonaMumns L-®ochaTuaiIxonnHb

(kedanunHb) (TIETTUTHHEI)

bHorenHble aMUHBI (KaTEX0JAMHHBI)

buorennbie aMuHbl (KaTexolaMuHbl) — 00pa3yrOTCs B OpPraHuU3MeE B pe-
3yNBTATE MPOIECCOB oOMeHa BemiecTB. OHH SBIAIOTCS IIPECTABUTENSIMU
AMUHOCIHMPTOB, COJEPKAIIUX B KAYECTBE CTPYKTYPHOTO (PparMeHTa OCTaTOK
nupokarexuna (1,2-nuruapokcudenson, karexou). K karexojaMmmuam OTHO-
catcs: no¢amMHH, HOPAAPEHAJINH, AIPeHATUH, KOTOpbIe 00pa3yloTcs B opra-
HU3ME M3 HE3AMCHHMOH (-aMHHOKHUCIOTHI (PeHMNANAHUH U NOA00HO alCTHI-
XONUHY BBIMOJHAIOT POJIb HEUPOMEAUATOPOB. AIPEHANIKH ABSETCS TOPMOHOM
MO3TOBOI0 BEIECTBA HAANOYECYHUKOB, a HOPAJPEHaIUMH U A0(GaMUH — €ro
NPCALICCTBCHHUKAMMU.

AJpCHANMH Y4acTBYCT B PCryJsisiiMM CCPACHHOW ACSTC/IBHOCTH, OOMCHC
YIJICBOJIOB.

Karexonamune! ¢ pactsopom FeCl; naroT usyMpyaHoe okpalimBaHue, re-
pPEXO/SILICC B BULIHCBO-KPAaCHOC TpH JI0OABJICHWM pacTBOpa amMMHuaka, uTo
MOXCT CJIYKUTh KAYECTREHHOH peakieil HA TH COeIMHEHNS.
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IIyTh O0MOCHHTE32 KATEX0JIAMUHOB

(IJOOH
Qj}*'CH:TCH—NH2 - MeHWJTAJAHHH (HE3aMeHHMAsS AMUHOKHCI0TA)

'napoxeunasa

oo
Ho«j>—c11,_;cu—1\1112 - Tupozun

HO l uppoxcunaza

(ITOOTI
HO CH;CH-NH, - 3 4-Muruapoxcupennaajgannn
- JODA

110 l-CO2 HexapGorcunasza

Ho%j>fcuz—cuz—r\m2 - Nodasun
HO l Oxcunaza
KatexomaMuHbB1
HO (FH-CHQ-NH2 - Hopaapenaauu L, - HCHPOMEIHATOPHI
OH
HO, l Meruinrpaucdepasa
HOO(FH_CHENH_CHB - AjipeHalivH
OH —

A,[I,peﬂaﬂl/ll-l — T'OpMOH MO3roporo BCUICCTBa HAAMNOYCHHUKOB, «T'OPMOH
CTpaXa», TIOBBIIIACT YPOBCHL CaXapa B KPOBH, TIPH (beSHOJTOTquCKHX CTpCC-
Cax BbIACIACTCA B KPOBbL.

KonTpoabHbBIE BONTPOCHI

1. Yto Takoe rerepodyHKIMOHAIbHBIC OpraHuyeckue coeauHenud? Ilpu-
BCAWTEC NMPUMEPHI THAPOKCH- U KCTOKUCIIOT.

2. Hanmummre npoekmuionHbie Gopmynsl D-MOTOYHONW KUCIOTH H KITFOYe-
BOTO COCIVHCHUA, IT0 KOTOPOMY OTIpeAeIsieTcs: €€ MPUHAMIICKHOCTE K CTEPEO-
XUMHIYECKOMY PSTy (OTHOCHTENbHAS KOHMDUTYPAITHS ).

3. Haiire onpeucnicHue 3HanTnoMepoB. Hannunre npockioHHbic GopMy-
JI6I SJHAHTHOMEPOR -THAPOKCHMACISTHOM KUCIOTHI, OTMETHTE ACHMMETPHICCKUIA
aTOM YIJEpPOJA U YKAKUTE MPUHAAICKHOCTh K CTCPEOXMMMHCCKUM PsijIaM.

4. Jlaitre ompenenenue paneMara. Hammimmre mpoeKmoHHbIe POPMYITHI CTe-
PCOM30MEPOB BUHHON KHUCIJIOTbI, 00Pa3yIOLIMX palieMaT — BUHOIPAJIHYHO KMCIIOTY.

5. Jlaiite ompegeneHne auactepeoMepoB. Hamuimmure NPOEKIIMOHHYIO
tbopmyny D-BuHHOW KucnoTsl u €€ nuactepeomepa. Kondurypanusa Kakoro
YTIEPOAHOTO aToMa ONpeaesIeT MPUHAIEKHOCTh THAPOKCHKHCIIOT K CTEPeo-
XUMHYECKUM psgam?
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6. Hanuuivre cTpoeHue ME30BMHHOU KUCAOTHL. OTMETHTE acCUMMETPUUE-
CKHE aTOMBI yTiiepofa. YKaKUTE MIPUIHHY OTCYTCTBUS ONTHYECKON aKTHBHO-
CTU Y MC30BMHHOW KHUCIOTHI.

7. Harmmurte MpoeKmuoHHEIE (GopMyIsl L-MONMOUHON KHUCTOTH W KITIOUe-
BOIO COENUHEHMS, IO KOTOPOMY Ompeaensercs e€ NPUHaAIeKHOCTh K CTepeo-
XUMHIECKOMY psiy (OTHOCHTENbHAs] KOH(PUTYpaus).

8. Hanmunmre crpoeHue 1071049HON KUCIOTHL. OTMETHTE ACUMMETPUYECKUMI
aTOM yriepoja; nzobdpasure L- u D-u30Mepsl 3TOH KHCTOTHI.

9. Hanuuinte npoekuuonnnie Gopmynbl D-Bunnon u L-BUHHON KuciaoT. B
KaKOM CTECPCOXMMUICCKOM COOTHOIICHUW HaxojaTcst D-suHHas, L-BUHHAS U
BUHOTPaJHAg KUCI0Ta?

10. [aiite onpepencHne IBICHUIO TAYTOMEPHUH W HAIMIIUTE TayTOMEPHBIE
(hOpMBI STHIIOBOTO 3(Hpa aNeTOyKCYCHOH KUCIOTHI.

11. Hatmmimre cTpocHrE BaXKHCHILIMX PCACTABUTCIICH (-KCTOKUCIIOT: [TH-
POBUHOTPATHON, (-KETOTIYTapOBOH, ITaBENIEBOYKCYCHON, YYACTBYIOIIUX B
meTadonuyeckux npoueccax. Jlanrte uMm HaspaHus no MexyHapoaHOW HO-
menkmnatype UIOITAK.

12. Hanuiure pcakumio rujIpoOKCUYKCYCHOM KHMCIIOThHI € 3THIJIOBBIM CIIUP-
TOM ¥ CTIEIMTU(UIECKYIO PEAKITHIO, TIPOTEKAONTYO ¢ Hel TIPH HAaTpeBaHUN.

13. Hanuunte cneuu@uueckyro peaxkunio, NPOTEKAOULY0 NIPU HarpeBa-
HUH -TUAPOKCUMACITISTHOH KUCTOTEL.

14. Hanuuiute TayToMepHbie GOpMbl AUETOYKCYCHOIO d(hUpa U JOKLKUTE
C TIOMOILBI0 XUMHUECKHX PEaKIHH CYIIeCTBOBAHNE 00eX (hOpM.

15. Hanuiute peakuunyd Moaounoii kucnotbl: a) ¢ NaOH (uasosute conu
MOJIOUHOH KHCIOTHI); 0) ¢ H,SO, ipu Harpesanmn.

16. Hanumure peakuuio -rupOKCUNPONUOHOBON KUCIOTHI ¢ PACTBOPOM
NaOH #u crienn¢uyeckyro peaklnio, MPOTEKAIIIYIO ¢ HEH TPH HarpeBaHHH.

17. Hammummre peakiyio Y-THAPOKCHUBATIEPUAHOBOH KUCIOTHI C PACTBOPOM
NaOH u crieunuyeckyro peaklnio, MPOUCXOIMIIYIO ¢ HE TPU HarpeBaHWH.

18. Hamummmte peakiyio pasinoKeHUs JTUMOHHON KHUCIIOTHI IIPU HarpeBa-
HUM ¢ KOHUCHTpUpoBaHHOW H;SO,.

19. HanummTe peaxiuo KUCIOTHOTO THAPOIN3a MPOU3BOJHOTO Y-THIPO-
KCHBAJICPHAHOBOW KHCITOTBI — Y-BAJICPOJIAKTOHA.

20. Harmmmure peakiiny BOCCTAHOBIICHUS U NEKAPOOKCUITMPOBAHUS AIETO-
YKCYCHOM KHMCJIOTbI, IPUBOSLIME K 00pPa30BaHHUI0 KCTOHOBbBIX TCIL.

21. Hamumvte peaxiuio eKapOOKCIITHPOBAHNS alleTOYKCYCHOM KHUCITOTHL.
[Tpu xakom 3aboneBaHUK NPOBOAUTCS ONPECICHUE B MOYE U KPOBU IPOAYKTa
ee IeKapOOKCHITNPOBAHHUS !

22. Hanuiure cxemy peakuuu noJydeHUs KOJAMHMHA M3 COOTBETCTBYIO-
el aMUHOKNUCIIOTHI.

23. Hanuuinte ctpoenre docdoaunuaa — JeUUTUHA U NIPOBEAUTE €r0 KU-
CIOTHBIN Tuaponu3. HazoBuTte nomyueHHbIE TPOAYKTHL

24. Hanumure peakiuu 00pa3oBaHus XOJIUHA U3 AMUHOKUCIIOTH] CEPUH.
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25. Hamumute peakuuio o0pa3oBaHus HEHMpoMeauaTopa — aueTUIXOJMHA.
Mo meficTBrEM Kakoro hepMeHTa OCYIIECTRBIISETCS €ro THAPOIH3 B OPTaHHu3Me?

26. Hanviunte cTpyKTYpHYIO (GOpMYyIy HEHpOMEuaTopa — HOpaapeHaIu-
Ha (OuvoreHHsbI! aMrH). Haz0BUTe aMUHOKHUCTIOTY, U3 KOTOPOH OH CHHTE3UPY-
€TCs B OpPTraHu3Me.

27. Hammmuie peakiiio 00pa30oBaHus CONSTHOKUCIION CONMM aapeHaTnHa.

28. Kax pokasath Haiauuue ¢BOOOAHOTrO (hEeHONBHOIO THAPOKCUIIA B CaJlo-
71e? [Tpon3BOIHBIM Kako# (PEHONOKUCTOTHI OH ABIACTCS?

29. Hanuuimre peakuuio ruaposnsa acnupruHa. Kak MOKHO J0Ka3aTh €ro
MIPUTOJIHOCTD K IPUMEHECHUIO?

30. Yro Takoe JJODA? KakoBa ero cTpykTypa U OHONOTHYECKAsA POJb?
Hanummre popMyIly aMMHOKHCIIOTHI, U3 KOTOPOIT OH 00paszyeTcs.

31. Hammumure peaknuio KUCIOTHOTO THAPONM3a KedalnHa, Ha30BHTE TI0-
JIYYCHHBIC NPOAYKThI. YKaXHTE 3HaUCHUE (POCPOITUITNIOB B OpraHU3ME,

32. Hanumite cxemy 0Opa3oBaHNs YHUBEPCAIBHOTO METaOOINTa aleTrl-
KO3H3MMa A U3 MMPOBHUHOIPAIHON KUCIOTHI.

2. brooTHYeCcKN AKTHBHBIE TETEPONHKINYECKHE COeANHEHN — MeTabo-
JIUTHI H POAOHAYAJTILHHKH BAKHEHIINX TPYIN JIEKAPCTBEHHBIX BElIECTB,
CTPOEHHE, CROHCTBA, 3HAUCHHE

I'eTepouHKINYECKHMH — HA3BIBAIOT LIUKIIMUECKUE OPraHUYECKUE COSIU-
HEHUS, B COCTAB ITUKJIA KOTOPBIX, KPOME aTOMOB YIJIEPOIa, BXOAST OJWH WU
HECKOJIBKO aTOMOB JIPYTHX 3JIEMEHTOB (reTepoaromMoB) — O, N, S.

I'pad normyeckoit CTpYKTYpPBI

F(:‘TGPOLIHKJIPI‘-IGCKHG COCAHMIICINA ‘

Knaccupuxanus
ITo pasmepy unkna [Iatn4nenusie lecTruncHABIC KounjeHcuposaHHbie
reTEPOLIMKIIbI reTepOIMKIL] CHCTCMEI
Mo uucn . . . . ;
rerep O'l"l')(()]\{ o8 Conuum |C geyma | C ogamm || C apyms | [CocTtouT Coaeprxar
c LS
reTepo- reTepo- reTepo- rerepo- u3 rere- | 4poMaTH-
ATOMOM || aTOMaMH | aromom ATOMAMH | |POIIMKIIOB | 1CCKHE
aapa
[IpeacTaputenn
P Muppon || ITupazont | Mupwms |[Tupumuswn | Typrs Aunon
Tuoden || Umunasoa XHULOJIHN
dypan Tuazon M30xMHOJIMA
AXpuann

104



IIaTHY/IeHHBbIE TeTePOLUKIIbI ¢ OAHUM reTepoaToMoM
B a1y rpynny BXOJAST NATHYACHHBIC APOMATHYCCKUC ICTCPOLMKILL TIHP-
poJa, pypaH U THO(EeH. Bee Tpu rerepolnkiia CBA3aHbl APy € JIPYroM B3auM-
HBIMI TIepexoyamu (t°= 400°, Al,O5)

N
NH, H
0 IMuppo.u q
/i\ _ 1,8 ) —
0 H,0 :s
Mdypan Twoden

ITuppon, pypad n THODEH OTHOCATCS K TaK HA3bIBACMbIM «T-H30BITOYHBIMY,
reTePOLMKIAM, T.€. K COCIMHCHUAM C IMOBBIILICHHOHW 3JCKTPOHHOU IUIOTHOCTBHIO
BHYTPM KOJIblIA, TAK KaK LIECTUAICKTPOHHOE TT-00/1aKO eJI0KATM30BaHO B HUX HA
5 aromax uukia. DTH TCTCPOLMKIBLL 00IAIA0T APOMATHYHOCTHIO (TPABHJIO
XI0OKKeJIA):

a) UMKJIMHCCKAs CUCTEMa SIBISCTCS TNIOCKOI;

0) UMEET HEeMPEPBIBHYIO LICITE COMPSIKCHHUS,

B) conepxut (4n + 2) m-0000LICHHDBIX 3AEKTPOHOB, IA€ h — J000e HaTy-
pajibHOC unciio: 1, 2, 3, KOTopoe ONpe/ICIISCTCS Pa3MCPOM HITK HUCIIOM LLMKJIOB.

Tak B muppoJie oT aroMa a3oTa B apOMAaTHYCCKUH CCKCTCT BKJIHOYACTCS
HaxoA1IAsACsT Ha HCrMOPUIAM30BAHHON P-OpOMTAIM HCMOACICHHAA Tapa JCK-
TponoB. TpPH ATEKTPOHA HA SP -THOPUAHBIX OpOUTANAX YHaCTBYIOT B 00pa3o0-
BaHWU TPEX O-CBS3CH. ATOM a30Ta B TAKOM JICKTPOHHOM COCTOSTHUH TIOTYHHII
Ha3BaHWC MHPPOJIHHOTO.

Haubonee peakilMOHHOCTIOCOOHBIM B TISITHTUICHHBIX TETEPOIUKIIAX SBISCTCS
0-nosoxcHUE. Ecin OHO 3aHsITO, TO 3aMCCTHUTC/Ib BCTYNACT B B-II0M0KCHHUC.

) -HICKTPOIILI
p-AO gxo,us[mll)«le j

B ApOMAaTHUYECKHUI

‘0 CCKCTET MUPpPOIIa
D
A D

T o

sp?-AO

sp>-AO

TTupponbHblit aToM a3oTa -
- M—3JICKTPOHOU30BITOUHAS
CUCTEMA
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[Iuppon cnocobeH Kk BoccTaHoBJeHHIO B npucyTcTBuM HI, npouecc uaer

CTYINCHYATO!:
{/ \} HI — HI \/—/\

h N \
H H H
Hunppon 3-Ilnpponun TInpponuanx

HMuppoauaud (IUKIMYEeCKUY BTOPUYHBIM aMUH) 001aJaeT CHUIBHOOCHORB-
HBIMU CBOMCTBaMH. ETo S1po BXOIUT B COCTAB psilla OPraHUYECKUX COSTUHEHUN.

[Tupponuann
CI I\
( CH~coon N CH~CooH
|
H
Hmunokucnora HmvuHoOKHCIIOTA AJKalonn
NNPOJTHH THAPOKCHIIPOJIHH HUKOTHH (10 8%
COJIEPKNTCA
B Tabaxc)

TeTpanuppoibHbIe COCTMHEHHST — BAXHASI I'Pylna asoTcojcpikalinx
llpHpO,a‘J,HbIX BCUICCTB, B COCTAB KO'I"OprX BXOAT '-]C']‘prC l[prOJIbH bIX KOJIbLIA
ITuppon — Iopdpun — [IpoTonopdupun — I'em

CH, 1l CH
e
HOOC EN\
H-C
N\
HOOC N/
N\ e
CH

I'em

I'em — cogep:KuT aToM ABYXBalEHTHOTO JKelle3a, CBA3AHHOTO ¢ nopdupu-
HOM — 3T0 NPOCTETHYECKAs TPYINA CIOXKHOTO Oenka reMoraoduHa (Kucio-
POJIIIEPEHOCSITNETO).
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Kommieke nopdupuna ¢ xene3oM BXOAUT B COCTaB paja GepMEHTHBIX CUC-
TCM: IIATOXPOMBI, KaTanasa, nepokcenaasa. Kommicke nopgupusa ¢ Mariuem
SIBJISICTCS OCHOBOM MOJICKYJ1bI XJlopoduiia. [TMppoabHbIC s1pa, CBSI3aHHBIC C
K00aNbTOM, BXOAAT B COCTAaB BUTaMHWHA By, (unankoOasaMuHa), KOTOPBIA He-
00XO/ MM JIJTSl HOPMAJTEHOT'O KPOBCTBOPCHYS.

dypaH W €ro POU3BO/IHLIC HAITOMUHAKOT COCAUHCHUS TIMPPOJILHOTO P,
OHH JIETKO BCTYMAIOT B PEAKUUN 3MEKTPOPHUILHOTO 3aMEIEHUs] — HUTPYIOTCA,
cynbdupyrorca. 3amecTureab IPU 3TOM BCTYNacT B o-nojoxcHue. Oypau

CITOCO66H K pCakKIUAM BOCCTAHOBIICHUSA, OKHCIICHHA.
O,N C

B B
aw

Dypan Dypdypon 5-Hutpodypdypon

Hutponpousponusie ¢pypaHOBOTO psijia SBISIOTCS TEKAPCTBEHHBIMU Cpel-

cTBaMU — (pypanujnH, ¢ypazoMenoHn, Kotopsie 3 hHEeKTUBHBI TIPH THOMHO-

BOCTIAIUTENLHBIX TIPOIIECCaX, BBI3LIBAEMBIX MHKPOOPTAaHU3MaMHU (JTH3CHTEPHH,

opromHOM TH(e). PypaH BXOIUT B COCTAB HAPKOTHMUECKUX BEIIECTB — MOP-
¢una, repouna, koaenHa u Jip.

~CH, Mopdun — o0mamaeT CHIBHBIM 006300 IHBAOITIM

neiictBueM. B ero coctaB Bxomur QeHaHTPEHOBAS

N
' CTPYKTYpAa. H3BecTHO BO3HUKHOBEHHE IMPHUBBIKAHHUA K
O

MOp(dUHY, YTO IPUBOJUT K PA3BUTUIO HAPKOMAHHUH.
Tuoden — u3 paccMaTpuBaeMbIX MATUWICHHBIX T'e-
TEPOIMKIMYECKUX COSTUHEHUHN C OJTHUM TeTepOaTOMOM
Hanbosnee OIM30K K OCH30Iy N0 XMMHUYECKUM U (pusude-
CKMM CBOMCTBaM (Temneparypa kuneuus thodena 84°C, Gensona
@ 80°C). Tuoden coaepKMTcs B KaMEeHHOYIronbHoi cmoune. Tuoden
g M €ro NpPOU3BOJIHBIC BXOJAAT B COCTaB MXTHOJIOBOH Ma3H, o0na-
JIAFOUICH NPOTUBOBOCHIAIUTEAbHBIM, AaHTUCENTUYCCKUM M MECTHBIM
00e30011BAIOIIUM JCHCTBUAMU.
BoccranosiicHue THodcHa B NPHCYTCTBUM TMAJLIJIMCBOIO Karaju3aropa
NPUBOIMT K 00pa3oBaHuil TeTparuapoTHodena.

4H; Pd
)\ ——
® s

Tuoden Tetrparunpornoden

HO OI1
Mopdun

[lpousBoaubiM TeTparuapotuodena sapiagerca OumoTuH (Butamud «H»),
OTCYTCTBUE KOTOPOIO B MHUIIE HAPYLIAET 0OMEH OEIKOB U KUPOB B OPraHU3Me
U BEJIET K KOKHbIM 3300J1€BaHUAM.
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Monekyna OuoTHHA npeacTaBiIseT COO0H OUUUKIMYECKYIO CUCTEMY, B KO-
TOPOH TCTPArMAPOTUOPCHOBOC KOMbLO, COJICPKALICC OCTATOK BaJICPHAHOBON
KHCJOThI, KOHACHCUPOBAHO ¢ MOUCBUHOM.

O

E: OCTaToK MOYCBHHEI
s,
HN™ "NH

L\

@-(C H,),COOH | OcTaToK BalepuanoBoil KUCIOTHI

bBuornn

buoTuH npuHUMaeT yaacTHe B Peakmusx mepeHoca KapOOKCUIBHEBIX TPYII
B opraHusme, oOpasyeT akTuBHyI0 (popmy CO,. TIpumepom ciyxut obpaso-
BaHue ManoHNI-KoA n3 auetun-KoA w gnokcuaa yriepozaa:

i
P /C\. O O
HO=G=N Ny cp¢” HOOC-CH;C”
0 " 'SKoA SKoA
L Anerni-KoA Manonnn-KoA
(KapboxcubuoTun -

axrtusHas popma CO,)

Hupon (GeH3mUppoI) TIpEACTaBISET co0O0M KOHIEHCHPOBaH-
OeH30N MPPOT  Hoe reTepOMUKINUECKOe COSIUHEHNE, B COCTAB KOTOPOTO BXO-

| T 5. nar GensombHOe M MUPpONBHOE AApa, UMEIONINe 06Iee coule-
X\ HEHHE.
® ~
N WUumon apomaruden. [logooHo HadTamuny, ero o6o0IecT-
A
H BIeHHas m-cucteMa couepxuT 10 snextpoHoB (4n + 2, mpu
Nupon n=2). Ilo cBolicTBaM WHAON HAIOMHUHAET muppoi. OH MPaKTU-

(Gersmppoi) YeCcKH He 00JIalaeT OCHOBHBEIMH CBOMCTBAM, B HEKOTOPBIX pe-
akmusix BeneT cebs kak crnabas NH-xucmora, OpIcTpo TEMHEET Ha BO3MyXe U3-
3a OKHUCIEHHS. AKTHBHO BCTYIIA€T B PEaKIIUU 3NEKTPOPUILHOTO 3aMENIeHU,
mpudeM Hanboslee PeakMOHHOCTIOCOOHBIM OKa3bIBaeTCs [3-ITOJIOKEHNE THP-
POIBHOTO Aapa UHIOMA.

MHorue npou3BOAHBIE HHAOIA BCTPEUAIOTCS B MPUPOJIE U 00Na1al0T pas-
HOOOpa3HOH OHOTOTHYECKON AKTUBHOCTEIO.

Tpunrtodan (o-aMUHO-[3-HHACTUITIPOTTHOHOBASI KUCJIOTa) aMUHOKHUCIIOTA,
BXONAIAA B cocTaB 0enKkoB. B mporecce metabonmuima TpunTodan cnocodeH K
THAPOKCUIUPOBAHNIO, TeKapOOKCUITUPOBAHUIO, JaBas S-TUAPOKCUTPUIITAMUH
(cepoTOHUH).
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CH;~CH-COOH CH;~CH-COOH

NH HO NH,
N\ ? - N -
N I'mapoxk- N -CO,
\ CHIIHPOBAHHE )
H H
Tpunrodan S5-T'uapoxcutpunrtodan
Cllz—(ljll2
HO \ NH,
N\
H
CcpoToHHAH

CepoTOHMH ABASETCA OJHUM U3 MEIMATOPOB I'OJOBHOrO Mo3ra. Hapyiue-
HHEC €ro HOPMaJabHOIO OOMEHA B OPraHU3ME BEACT K PA3BUTHUIO LIM30(PPCHMU.
CepoTOHUH BXOJAUT B COCTAB HCKOTOPBIX OHOJIOIMUCCKH aKTHBHBIX BCLICCTB,
PC3KO HAPYLIAKIKMX [ICUXWUCCKYIO ACSTC/IBHOCTD. Tak MCHUIOUWOMH, JAHITH-
JaMuj ausepruHoBoi kucaotsl (JICI), BbI3bIBAIOUIMC 3PUTCIIBHBIC MALIIOLM-
HaLlMH, COACPKAT B CBOEM COCTABE CEPOTOHHH.

ITaTHUIeHABIE TEeTEPOIHKIIBI ¢ IBYMS TeTEPOATOMAMH H HX MPON3BOIHBIE

[IsaTraneHHBIe TETEPOLUKITBI C ABYMS TeTepoaToOMaMH 60Jiee CTabUIBHEI, U
JUIS HUX XapaKTepHa MEeHbITasi aKTUBHOCTE B PEAKIINAX 3NeKTPOMIIIBHOTO 3a-
MEIEHNS TI0 CPAaBHEHUIO ¢ TISTHWICHHBIMU TEeTePOIHKIAMI ¢ OJTHUM TeTepoa-
ToMoM. OHH TIPOSIBIISIIOT CKIIOHHOCTHh K TAyTOMEPHBIM TIPEBpaIIeHnsM 1 K 00-
PA30BaHUIO MEKMOJIEKYISPHBIX BOJOPOIHBIX CBA3CH.

Hmuaazon npencraBnsger coOOil MATHUICHHBIA TETEPOIMKI C JABYMS aTo-
MaMU a30Ta, HAXOMSAUIMMUCS B MEPBOM U TPEThEM MOJOKEHUAX Koabla. Oaun
U3 3THX aTOMOB aHAJOTMYEH aTOMY a30Ta B muppoJie (cMm. ctp. 105) u oTBeTCT-
BEHCH 3a CJIAa0OKHUCIOTHBIE CBOMCTBA UMUAA30J4, APYTrOd NOX0K Ha "'mupuan-
HOBBIIH" aTtom a3ota (cMm. cTp. 112) u 00ycnaBiauBaeT ciabOOCHOBHbLIE CBOMCTBA
umuazona. Takum o0pa3om, UMUAA30 ABIACTCH aM(POTEPHBbIM COCIMHEHUEM,
OH 00pa3yer CONU C CUIbHBIMU KUCIOTAMU U CO LIENOYHBIMU METAJLIAMU.

N: _
/ 4 \ \HmpuﬂuHOBmﬁ aTOM a30Ta (OCHOBHbIN)
0 2

I‘\T\ [TupponbHbINA ATOM a30Ta (KHCIOTHBIM )
H
Hanmuune B Monekyne nmupazoina NH-KUCITIOTHON TPYNIIUPOBKA U OCHOB-
HOTO aToMa a30Ta CIIyKaT NMPUYMHONW 00pa30oBaHMA MeKMOJIEKYJIAPHBIX ac-
COIIMATOB 3a CYET BOJOPOJHBIX CBA3CH.
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| p— — —\ —
‘N N~H--- N N-H --- Ny N~H --- Ny -N~H

AccouyaTr uMHIazona

CreacTBUEeM TaKoW accOIUAIMH SABISIETCS OBICTPBIN MEXMOICKYIISPHBIN
BOJIOPOHBIN 00OMEH, KOTOPBIH MPUBOIUT K TMPOTOTPOITHONW TayTOMEPUH Y He-
KOTOPBIX TETEPOLUKIIOB,

TayTomepusi — 3T0 paBHOBECHAas JUHAMHUIecKas n3oMmepus. CyniHoCTh e
3aKITFOYAETCS BO B3aHMHOM TIPEBpaIeHHH H30MEPOB C TIEPEHOCOM KaKOH-Tub0
MTOABHKHOU TPYIIIBI U COOTBETCTBYIOIINM TIEpepacpeaeeHUEM IEKTPOHHON
IIJIOTHOCTH.

IIporoTponHasi TAyTOMEpHs — 3TO MEPEHOC MPOTOHA BHYTPHU MOJIEKYJIBI
OT OJTHOTO aTOMa K JAPYrOMYy:

1,C /H
N N
/4 J\B S
51 2 - ;
N
4-MeTtunumuaaszon 5-MetanuMumazson

[lepexon Bogopoaa OCYIISCTBIASTCA HACTOILKO OBICTPO (IIPUOIH3HTEIIb-
Ho 10 pa3 B cekyHOy), 4YTO BBIACIUTh HHAUBHAYyalbHbIE 4- WO S-
MOHO3aMEMIEHHBIE UMHAA30/Ibl HE MPEICTABIAETCS BO3MOKHBIM ('ObICTpas”
TayTOMepUs). MHorue nmpou3BOAHBIC MMUIA30J1a BCTPEUAIOTCS B OPUPOAE U
UMeIOT 00JIblIoe Ouonoruueckoe 3Havyenuve. Haubonee BaKHbl — aMUHOKUCIIO-
T4 TMCTH/IMH Y IPOJIYKT €€ neKapOOKCUIMPOBAHUS THCTAMMH.

MaeTHauH (0-aMUHO-P-UMUIA30IUINIPONIMOHOBAA KUCA0TA) BXOAUT B CO-
CTaB MHOrMX O€/IKOB, B TOM 4HMcCie B cocTaB roduHa. B remorynioOube 3a cuer
"NUPUIMHOBOro" aromMa a3oTa HMMAA30/1bHOTO (hparMeHTa 3TOU KUCAOThbI, Oe-
JIOK TJ1I00MH CBA3BIBACTCSA C ATOMOM CJIC3a r'eMa.

N _ N

Q& Hexkapbokcunasa Q&\

N CH;-CH—COOH N CH;CH5NH,

| 2] -CO, |
H NH, H

T'uctnann ['ucramun
(OMOTEHHEIH aMUTH)
Oco0eHHOCTH CTPOSHHS MMHUIA30JbHOTO KOJblla OOBACHSIOT BaKHOCTD
Yy4aCTHS THCTUAMHA B HEKOTOPLIX ()EPMEHTATUBHBLIX peakuyax (KUCIOTHBINA U
OCHOBHOH KaTajus).
Penxum mpumepom ankanouja ¢ 4ApOM UMHUAA30Ja MOKET CIYKUTh IH-
JIOKAPIHUH, LIUPOKO UCIOAb3YEMBII IIPH JICHCHUU [JIA3HBIX OOJIEe3HEH.
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C,H: ClL,
; CH; N
A )
0) -~
O N
I
AAp0 HMHIA3071a
TMuapa3zon — w3omep umuaasosia. ATOMBI a30Ta B UMKIC NMUPaA30ia pacro-
JIOXEHBI PAIOM. B XUMHUECKOM TOBENEHUN JTHX IBYX H30MEPOB MHOTO 00-
mero. [TonoOHO MMHIa30Ty THpa30n aM(QOTEPEH U CKIIOHEH K 00pa30BaHMIO
accounaTtoB. JIJI1 MOHO3aMEILECHHEIX IPOM3BOAHBIX IHpa3oiia XapaKTepHa
npoToTponHas Tayromepus (cum. ctp. 110).
ITpon3BoaHbIe TMpa3oNia B NPUPOIE HE OOHAPY’KEHBI, OAHAKO HA €ro oc-
HOBE CO3JaHBl BaXKHBIE JICKAPCTBEHHBIE CPEINCTBA. DONBIIMHCTBO W3 HUX —
IIPOU3BOJHBIC MHPA30JI0HA-S

43

// \N\ 2 -

N 4 _NH
N O 1}]

|
H 1

Iupason TTupazonon-3

JlexapeTBeHHbIE CPeACTBA MHPA30JOHOBOIO Piaa

CH, CH,
f( 1,C-N CH,
0 .N—CH, f(
N ) /N_CH
| 0 N 3
C.H; I
C H;
AHTUNUPUH Amugonupun
(2,3-TuMeTHI- | -heHn- (2,3-mumernn-1-penun-
nUpa3oIoH-3) 4-nUMETHIAMHHOTIHPA30JI0H-5)

AHTUIUPHH ¥ AMUAONMPUH LHIHPOKO IPUMEHAIOTCA B MEIUIIMHE KAK 7Ka-
ponoHusKarolye, 00aeyTOAA0IIKME U yenoKaupawiuue cpeactsa. Cunresupy-
I0TCA U3 AlETOYKCYCHOTO 3upa KOHAeHCalUel ero ¢ PeHuarnapa3suHom.

AHAJILIUH — ABIACTCA CyIb()ONpou3BOAHbIM amuaonupuna. [1o akTuBHo-

CTH H 6b]CTpOTC J'I,Cl‘;ICTBl/]FI NpCBOCXOANT aMUAOIHPHH H aHTUIIMPKHH.

NaO. S
W ~cpn.

/
1,C—N CH

|
CH,

AHaneTHUH
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Oxca3oJ U THA30J1 — OPEJCTABUTENN NATUYICHHBIX FETePOLUKINYECKUX
COC/IMHCHUH € JIBYMsl pas3jinuHbIMU rerepoaromamu. Mx mokHO pacemarpu-
BATh KAK KMCJOPOJHBIM U CCPHbIH AHAIOIU MMK1A3001a, COJICPIKALIUC BMECTO
NH-rpyniiel COOTBETCTBEHHO aTOM KHCIIOPOIA WITH CEPBI.

] )

}N: N:
B
0 S S

Oxcason Tuazon TuazomuIuH
Oxkcazon ¢ THazon — cinadblc OCHOBAHUS, C TPYJIOM BCTYIAIOLIMC B pcak-
LUK JICKTPODUILHOIO 3aMCIICHUS. THA30JIbHBIN LMK BXOJUT B COCTaB BH-
TamMHuHa B, (TnamMuHa), kodepMeHTa KOKAPGOKCHIA3KI, A TAKKE HEKOTOPHIX
JICKApPCTBEHHBIX BEIICCTB, HANPUMEp, HOpPcyiabgaszona. LUK ITOIHOCTHIO
THIPUPOBAHHOTO THA30J1a — THA3OJHIWH — SABJISETCS CTPYKTYPHBIM (pparMeH-
TOM aHTHOMOTHKOB NMEHULMIINHOB.

/O N
v YL )
= \O | S
| ! |

THA30]I
@parmeHT 0en0re CTpenToUua

NH

HopeyJabdazon

HlecTHY/ICHHBIE TETEPOUHKIIBI ¢ OTHUM IeTepoaToMoM
B 3Ty rpynmny BXOAAT apoMATHUYECKUE TETEPOIUKINYECKUE COCNMHEHHS,
coaepyKaliue NECTUWIEHHOE KOJIBIIO ¢ OJTHUM TETepoaTOMOM a30Ta: MUPHUINH,

XWHOJIHUH, H30XHHOIHH, aKpHIUH
. 5 . 9 8

4 5 4 C ;
6 Nl/z 7 3 NI/Z ~=N: . A

bt

W

N

4 0 2
ITnpunun XWHOIWH M30oxuHoNUH AKpWIHH

Mupuann CsHsN nanbdonee BaKHBIA M3 NPUPOAHBIX IICCTUUICHHBIX re-
TEPOLIMKIIOB C OJHMM rerepoatoMoM. MmeeT xapakTepHbld HEOPUATHBIA 3a-
1nax, si/IOBUT, BABIXAHUC CrO MAPOB MOXKCT MPUBCCTU K TSHKCIOMY TTOPAXKCHUIO
HepBHOW cucTembl. TTupnann npeacrasiasict co0O apoMaTHUCCKOE ICTCpPo-
IUKAMYCCKOC COCAMHCHUE, 00J1a1arilee OCHOBHBIMM CBOMCTBamMu. Hanuuume
rerepoaroMa MPUBOAUT K HEPAaBHOMCPHOMY DACIPCACIICHUIO 3JICKTPOHHON
miotHocTH. Tak, B TMPWIMHC aTOM Aa30Ta HAXOIMTCS B COCTOSHWM Sp’-
rEGPUAM3ALAY (JIBE W3 TPEX SP -TMOPMIHBIX opbuTtancii 06pasyoT G-cBA3N).
OH nocTaBIAeT B apOMaTUIECKAN CEKCTET OAWH P-3JIEKTPOH.
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P-ONEKTPOH, BXOAAIIMH B apo-
MaTHYCCKUI CCKCTCT IIMPUANHA

IS
| . Henonenennas napa
N 3IIEKTPOHOB
Mupuaun  SP*-AO 7 sp>-AO

HH]JHI[I/IHOBBII:'I dTOM a30Ta - T—HEOJO0CTaTOIHAaA
(m—nnexTpoHoAePUIUTHAS ) CUCTEMA

Cpo6oHas HEMOeNCHHAA Mapa HICKTPOHOB Ha SP -rubpuaHoil opGuranu
OnpeaesseT CBOMCTBA NUPUIMHA KaK OCHOBaHud. B pesynbrare Oonblieil nek-
TPOOTPULATENLHOCTY N0 CPABHEHUIO C aTOMOM YIVIEPOJa, NUPUAUHOBBIA aTOM
a30Ta NMOHWKACT AICKTPOHHYIO IJIOTHOCTH HA aTOMax yIJicpo/ia apoMaTHHCCKO-
o KoOJblla. ﬂoaTomy CUCTCMEI C ]'IHpI/]I[HHOBbIM aATOMOM d30Td Ha3bIBAKOT TT-
HEJOCTATOYHBIMU (TT-JICKTPOHOACPUIIMTHBIMH) APOMATUHECKUMU CUCTCMAMHU.
B pesynbraTe 3TOro NUPHIWH TPYJIHEE BCTYIACT B PEAKIUH NICKTPOPHUITEHOTO
3aMCILUCHNS, TPYIHEC OKHCIICTCS, HO JICTYE TUIPUPYETCSL.

HuxornHoOBasg KHCJIOTA M ¢ amMyjl, HHKOTHHAMH, [1OJYUMIIA WU3BCCT-
HOCTH Kak JBe GopMel BuTaMuHa PP, npuMeHstoIerocs B MEIUITMHE TS JIe-
YCHUS TISJIIArphbl (AHTUTISIIIATPUISCKUH BUTAMWH).

HuxoTnramua sBiIseTCs COCTAaBHOW 1aCThIO (PEPMEHTHBIX CHCTEM JICTHII-
poreHa3, OTBETCTBEHHBIX 33 OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIE TIPOLIECCH B
opranusme (HAJ/[-HHKOTHHAMHIAMEHWHIHHYKJIEOTH), 2 AUITUIAMUI HH-
KOTHHOBOM KHUCIOTHI — KOPAHAMHMH CIYKHT 3((QEKTHBHBIM CTHUMYJISTOPOM
IEHTpAIIbHON HepBHON cucTemMbl. OHU MOTYT OBITH MONYYEHBI U3 HUKOTUHO-
BOM KUCTTOTHI OOBIYHBIMU METOAAMMU:

o

+NH, | = C\NHﬁ
-HClI i
& N7
COOH - N ~
(\j/ SOCl, | = Cl_ HukoTnHaMUI
- ~
N N Py
. c. CH;
(C,H),NH R N
Hurxotunosasx Xnopauruapua el - \
KHCITOTA HHUKOTUIIOBOH ) = C,H;
KUCJIOTEL
Kopaunamuu

(mzTrraMuil HUKOTH-
HOBOIT KUCITOTHI)
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Cxema yuyactus cuctembl HAJI (HHKOTHHAMHAATEHHHAMHYKJI€0THAA)
B IPOLIECCAX OKUCACHHA-BOCCTAHOBICHHUSA B OPranu3Me

HAJZl saBnscrcs KOQCPMCHTOM CJIOKHBIX (PCPMCHTOB JETHAPOTEHA3, KO-
TOPBIN CITOCOOEH OBITH AKLECIITOPOM BOAOPOJAa OT OKUCISEMOr0 BEIIECTBA W
IPEBPAIIATECS CaM B BOcCTaHOBICHAYIO dopmy (HAJlH, mim HAJ[sH + H"),
[IOCJIC 4E€Tr0 MOKCT BBICTYNATh B POJIM BOCCTAHOBUTCIIS, OTAABas IIPUHSITHIC
BOIOPOJABI METAa0ONMUTy, W TIPEBpaIllasch BHOBE B OKHCJIEHHYIO Qopmy
(HAJT). MecToM NpHCOEIUHEHNS] BOIOPOIA B 3TOM CIOKHOM BEIECTBE SB-
JIAETCS HHKOTHHAMM: K UETBEPTOMY aTOMY MTPUCOSAVHSIETCS TIPOTOH U 3JTEK-
TPOH, K TIEPBOMY — 3JIEKTPOH, 4 BTOPOW MPOTOH OCTaeTcsl B CUCTEME, cO3aBast
KHCIIYIO PEAKLIAIO CPEBI; IBOWHBIE CBA3H B KOJBIE [IPU 3TOM MEPEMELIAIOTCS:

//O H H /0
HC™ ‘ﬂ/ NH, HE 7 NH
I +2H +2¢ | g
| -2H* - 2e IT]
R R
HAIT HAJI'H,
(oxuciennas dpopma) (BoccTanoBneHHas (opMa)

Bce HA/l — 3aBucHMbIE AEruapOreHassbl OCyUECTBIAIOT MPOLECCHL OKUC-
JeHus B OpraHusMe nyTeMm aeruapupoBanua (ruapuiansii H™ nepenoc), peak-
LIUKA 0OpaTUMBI:

(l'jOOll (|;‘OOH
?E_ OH Jerunporenasa . (|:: 0
b 7\ i
MoJtounas HALY HAIH, [MupoBuHOrpagHas
KHCI0Ta KHCI1oTa

HlecTuy/aeHnbie reTepOLUKIbI ¢ ABYMS aTOMAMHU A30TA (1MA3HHDI)
B 5Ty rpynny BXOOST TpU W30MEPHBIX MIECTUHIIEHHBIX TeTEPOLHKIIA — MTH-
PHAA3ZHH, IHPUMH/IMH, IHPA3HH.

N
| k ) N| 3 - | 3 4\.
2 6 ‘;!
NI 2 k | QP
N N
[Iupugazun [NupumvnTuH [Tupasun
(1,2-nnazuu) (1,3-1mnaszun) (1,4-nnazumn)

Brenenue BTOPOIo aroMa 430Td B IMCCTHYICHHOC KOJLBIO emé OoJIbIIE
MNOHMAKACT aKTHBHOCTE I'CTCPOIHUKIIMYCCKOTO AOpa (HO CPaBHCHHIO € ITHUPHIN-
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HOM) B peakuusx NEeKTpoQuibHOro 3amMeuienus. OCHOBHOCTh JUA3UMHOB MPHU
3TOM TaKKC yMCHbLIAacTcs. Beejcuue siekTpoHoaoHopHbix — OH- u NH,-
rpyIn B MOJICKYJy 3aMCTHO HOBBILIACT UX PCAKLMOHHYIO ¢niocoOHOCTh. Oco-
OCHHO BQKHBI THAPOKCH- U aMHWHOITPOV3BOHBIC MTUPUMUINHA — YpauuJj, TH-
MHH H HHTO3WH — KOMIIOHCHTBI HYKJICHHOBBIX KHCJIOT. J{JIst HUX XapakTepHa
JJAKTHM-JIAKTAMHASI TAYTOMEPHSI, KOTOPasi BOZHWKACT 3a CUCT TIEpexo/ia BO-
JIOpoaa MEXAY a30TOM M KHCIIOPOIIOM.

e L
“ro

H

Jlakrnmuas popma JlakTamuas gopmMa

O OH 0
/II\I\Jj’CHw N CH, H~N | CH,
= - —
N e X
H H

Tumun (5-MeTHITypauui)

OH OI1
= -— ——
HO/J\N OJ\N 02\1}]
|
H H
Ypauna (2,4-aurd ApoKCHITUPUMUIMH )
NH, NH,
ij — 1]
= -~
HO N O)\N
|
H

IuTo3uH (4-aMUHO-2-THAPOKCUIIMPUMHUINH )
B GonpumiacTBE criydaee JakTamMHas ¢popma (okcodopma) B paBHOBECUU
npeobnamaet. g 3THX coeNMHEHWH XapakKTepHO HaMIHE MPOYHBIX MEKMO-
JIEKYISIPHBIX BOIOPOIHBIX CBA3EH:
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EL)\ :OY

H

Bouopoanas ¢Bs3b
Taxoro poja accoumaliysi MrpacT Ba)HYH polib B (JOPMUPOBAHUN CTPYK-
TYPbI HYKJICUHOBBIX KMCJOT (cM. cTp. 160).
Tuamun (Butamud B)) — 0MH W3 BaYXKHCHIIMX BUTAMWHOB — COJICPKUT
JBa TETEPOLMKIIMYECKUX KOJIbLA — MAPUMUINHOBOC W THA30JIbHOE, CBSI3aHHBIC
METUIICHOBOH TPYIIION.

CH3

H,C CH;CH;-OH
Tuamuu (Butamus B))

Henoctarox Butamuna B B nuuie npuBOAUT K TshKENOMY 3ab0oneBaHulo,
HM3BECTHOMY Ha BOCTOKE IIOJ Ha3zBaHueM ' O¢pu-0€pu”. 310 3aboneBaHue B
NPOLLIOM BEKE OCOOCHHO 4YacTO MOPAKAI0 SANOHCKUX PbIOAKOB, Y€ pauroH
NUTaHUs HA CyAaxX COCTOSI IVIABHBIM 00pa3oM U3 O4uileHHOro puca. Ilotped-
HOCTb B BUTaMuHE B CBA3aHa ¢ TEM, YTO OH BXOAUT B CTPYKTYpPY KodepmeHTta
KOKapOOKCWIIa3bl, NPUHUMAIOLICIO Y4acTHC B JICKapOOKCHUIMPOBaHUM -
KCTOHOKUCJIOT U CUHTC3C alCTUIIKOIH3UMA A CH— C —0

“SKoA
BapOuTtypoBasi KHCI0TA U €e NPOU3BOAHbBIE
CoaepKaT NUPUMUAMHOBOE KOJIbLIO M 00pa3yIoT ABa BUAA TAYTOMEPHBIX

dopm:

0]
JAKTHM-TAKTAMHAS
H
TAYTOMEPHSA H\N )LC/
0 J\ /):“H
)‘I\ H / 0" "N~ OH
H. s
N3 4 5 c\
7 \ H
)‘\ 1}& KETO-eHONBHAS
0 T 0 TAYTOMEPHS OH
i \ ILN/I% (,l[
Bapbutyporas J\
KHCII0Ta 0" "N" 0
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[Mponssoanbie 6apOUTYPOBOIl KHCJIOTHI OTHOCATCA K CHOTBOPHBIM Bellle-
CTBAM HApPKOTUHCCKOrO JICHCTBUS.. OCHOBHBIC XMMUHYCCKUC MOaAM(UKalkKd Oap-
OUTYPOBON KMCIOTBI CBA3AHbBI € MPUCOCAMHCHUCM K Cs pasiiMiHbIX CTPYKTYP.

O O
H JJ\ s H. JJ\ /s
N C< N Co
O Il\I O 0 ]TI 0
H H
bapouran ®enobapOuTA
(Beponai, 5,5-TuITHII- (orroMuHaNT, S-9THI-5-heHmI-
0apOUTYpoOBasl KUCIIOTA) OapOuTypOBasi KUCI0TA)

HemnpepriBHoe mpumeHeHue O0apOUTYpaTOB B TeUEeHHE IMTEITHLHOTO Iie-
pHo/ia IPUBOJUT K PA3BUTHUIO TIPUBLIKAHUS M MOKET OBITH ITPHUUHON JeKapCT-
BEHHOI 3aBUCUMOCTU (IICUXnUeckod U pusnyeckoit). OTMeHa npenapara npu
HaJIW4YUU JE€KapCTBEHHOU 3aBUCUMOCTH COIPOBOKIAETCA TSKEIBIMU IICHXHYE-
CKMMU U COMATUYECKUMH HApylUeHUAMU (cuuapoM adcturenuud). Bosuuka-
I0T OECNOKOMCTBO, PA3APaKUTENBHOCTb, CTpaxX, PBOTA, HAPYLIEHUE 3PEHUS,
CyIOpOru u ap. B TskenbIx cilydasx MOXKET HACTYNUTh CMEPTb.

IIypuH 4 ero npou3BojaHbIe
STapo mpy- IIypuH — OUUMKIMYECKOE I'eTePOLMK-
Y- Snpo ummazona  JTMHMCCKOC COC/IMHCHHUE, 0OPa3soBAHHOC KOH-
| I | H,CHCMpOBaHHhIMI/I FI,J"I,pFiMH I'[HpHMI/])'lHHEl 15
MMMK/1A30J14.

ITypunoBas cucrema apomarHiHa (OT-
Beuaer npasmity Xrwokkeuns). [Typun ycroii-
YUB K JICHCTBMIO OKUCJUTCIICH, XOpPOLIO
pacTBOpUM B BOIE, 00pa3yeT COIM Kak C
CUIIBHEIMM KHWCJIOTaMH, TaK W CO IIEJO0U-
HBIMU MeTaytamMu. Haumbonee BakHBI THI-
POKCH- W aMHHOIYPHHBI, NMPUHHUMAIOIIHE aKTHBHOE Y4JacTHE B IIpoIeccax
KU3HEIEATEIIbHOCTH.

[Typun

Mo4eBasi KHCJI0TA KOHCUHBIH ITPOIYKT METab0IH3Ma IIyPHHOBBIX COSIH-
HEHUH B OpraHusMe. MoueBas KHCIOTa JIBYXOCHOBHA, IUIOXO PAacTBOPHMA B
BOJI€, HO JICTKO pacTBopsercs B menodax. Collm MOUEBON KUCIOTHI HA3BIBAIOT
yparamMu. [Ipy HEKOTOpPBIX HAPYILIEHUSIX B OPTaHU3ME OHU OTK/IAAbIBAIOTCA B
CyCTaBax, HapUMep, MpU NoAarpe, a TAKKe B BUJAS MOYCHHBIX KAMHEH, BbI3bl-
Bas CUJIbHbIE OOJIU.
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NaO

0
H
H.N N +2NaOH €  H
A M =0 N
0" NN -2H,0 P W
o H NTN

Moucgas kucnoTa

HuHatpuepas
(2,6,8-TpPHOKCHITYpHH) COJIb MOUCBOH
nakTamnas gopma KHCIIOTBI

KauvecTBeHHas peaknus HAa MOYEBYI0 KHUCJIOTY — MyPeKCHAHAA npoda:
MIPU HATPEBAHUU €€ C a30THON KUCIOTOW U MOCHeAyIouleM NO0ABICHUM aM-
MUAKA K OXJIAXKICHHON PeaKIIMOHHON CMECH MOSBIAETCA UHTEHCUBHOE (uroie-
TOBOE OKPAalUBAHUE.

AMMHONYPHUHbI — KOMIIOHEHTHI HYKJI€HHOBbIX KHUCJI0T
M3 amuHonypuHoR HauOoJCe BaxHbI 6-aMMHONYPUH KM AJCHHH,
2-aMUHO-0-rUAPOKCUITYPUH WK TYAHHMH, SB/ISIKOLIKACCA 0043aTCAbHBIMU KOM-
NOHCHTAMM HYKJICHHOBBIX KUCAOT.
JUis ageHWHA BO3MOXHA MPOTOTPONTHAS TAYTOMEPHS 3a CUCT MUTPALIMU
Boopojaa mexay N7 1 Ng B UMU1a30IbHOM KOJIBLIC:

NH, (@) NH,

O3 ) — Or

S T\ﬁ I*‘Nl N>
H

N

AnenuH (TayToMepHbie (GOpPMBbI)

Jlis ryaHHHa, KpOME MPOTOTPONHOW TayTOMEPHUM BO3MOXKHA JIAKTHM-
JIAKTAMHASI TAYTOMCPHS.

N H. N
NI )J=—="1T5%
HN" "N~ N ILN" N7 N

H

['vanun (TayToMepHEIE (hOPMBI)

B npouecce odmeHa BeuiecTs B opraHusMe (in vivo) U BHC opradusma (in
vitro), nox aekicteruemM HNO, TIpoUcXoUT Ae3aMHUHUPOBaAHWE aJCHWHA W
ryaHuHa ¢ 00pa3zoBaHUEM COOTBCTCTBEHHO IMTIOKCAHTHHA W KCAHTHHA, KO-
TOPBIC SABJIAOTCS [PCALICCTBCHHUKAMU MOUCBOUW KMCIIOTHI ITPU paciiajic amu-
HOITYPHUHOB.
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T'unokcanTun Kecaurun
(6-runpoKCHITy pHH) (2,6-TUTHAPOKCHIIYPHH)

Cynbdanniosas KHEJI0TA H €e MPON3BOAHDBIE (CYIb(paHRIaMAbI)
CyabpannioBas KMCI0TA (MIapaaMHIHOOCH30JICYIb(MOKUCIOTA) MOTYqdaeTCs
myTeM cylbdupoBanua anmmHa. OHa CYIIECTBYET B BUE OUTIONSIPHOTO HOHA.
NH +
: 2 NH,
SO.H SO,
Cynbe(hannnoBasi kKucnota uMeeT OOJbIIOE 3HAYEHWE IS TPOU3BOACTBA
KpacuTesneH, ekapcTBeHHBIX (opM. AMUI CYIh(DaHUIIORON KHUCTOTHI (CYITh-
(dhaHmIIaMu), W3BECTHRIN IO Ha3BAHWUEM OeJIblii CTPENTONH, SIBISIETCS PO-

JOHAYANTBHHKOM TPYIIILI JICKAPCTBCHHLBIX BCINCCTB, Oﬁﬂaﬂa}OH_IHX aHTUOaKTe-
pI/IaHBHOﬁ AKTUBHOCTER) H HA3BIBACMEIX CYHL(I)&HHJI?IMH,I[&MH‘

O
1] N , .
— X Cyiabnaszui
Oy o
0O N._.=
L - |
NH, / o TMHPUMHTUH
! '

N - ~
— = HN S—N >y OCH,
O n N Cyanthaaume-
TOKCHH
0=5=0 OCH,
NI, ) N
] Il
H,N S—N Hopcynsdazon
N - I H S
benerit 9)
cTpertonna THA301

AnTnbaktepuanbHoe JelicTBre cyrb(paHUITaAMII0OB OCHOBAHO HA TOM, UTO
OHH SBJIAIOTCA aHTHMETabOIUTAMU napa-aMuHOOeH30iHON KrcoThl (ITABK),
KOoTopast siBisieTcsl (hakKTOpOM pPOCTa MUKPOOPTAaHW3MOB. AMU CyiIh(haHUIO-
BOUM KHUCIOTHI MMeeT CTPyKTypHOoe cxoncTBo ¢ IIABK, koHKypupyer ¢ Hel,
OMoOKUpys MeTabONINYECKHe PEeaKIMd MHUKPOOPTaHU3MOB, U B TOKe BpeMs He
BIIUSIET HA OPTaHU3M YEIIOBEKa.
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KoutpoabHsbie Bonpocsl

1. YUro Takoe rereponukiauueckue coeauHeHus? llpueeaute mpuMeps
BayKHOCTH TETEPOITMKIOB U UX TIPOU3BOJIHBIX B OMOIOTHN U MEIHITHE.

2. Obmajaer MU apOMATUYHOCTEI0 NMUpUIUH? [IpUMEHHMO TU JUIsI HETo
nmpaBwiIo Xokkensa? OObsICHUTE.

3. I[IpuMeHNMO JIH MOHATHE 'apOMaTHYHOCTE' I MATUWISHHOTO TeTepo-
ITUKIIA C OJTHAM TeTepoaToMoM (ruppona)? Jatite mosicHeHMeE.

4. Hanumute cTpyKTYpHbIE (GOPMYJbl MATUYWICHHBIX T€TEPOIMKIOB C Of-
HUM reTepoatomMoM. [IpuBenute npuMepsl UX MPOU3BOIHBIX — JIEKAPCTBEHHBIX
Ipenaparos.

5. Hamumiuute peakuunto AekapOOKCUIMPOBAHUA AMUHOKUCIOTHI rucTmna. Ha-
30BUTE MOJYYESHHbIH OUOreH b1 aMmuH. Kakoil reTepolyKil BXOAUT B UX COCTaB?

6. Hanuuiute peakuuio neKapOOKCUIUPOBAHUS aMUHOKHMCIOTLL TPUMOTO-
(bana. Ha30BUTE MOJYHCHHBIN aMUH.

7. Uto Takoe cepotonud? Hanuiuure cxemy ero o0pa3zoBaHMA U3 aMUHO-
KUCJIOTbI TPUOTO(PAH, YKAKUTE €ro 3HAUYCHHUE.

8. Hanuwure nakTHM-JIaKTaMHbIC TayTOMCpHBIC (opMbl 0apOnTYpoOBOii
kucsioTel. Kakoi Buja Tayromcpuy oOyCI/IaBIMBACT [POSIBIICHUC KUCIOTHBIX
cBoicTB 0apOUTYPOBOI KMCIOTHI?

9. Harmmure QopMylTy HUKOTMHOBOW KHUCIIOTBI M TIPOBEANTE PEAKLHIO
B3aUMOJCHCTBHS €€ ¢ aMMmuakoM. Ha3zoBuTe TOIYdeHHBIH TPOAYKT U pac-
KpOHTE ero OMOIOTUYECKYIO POIIb.

10. TTpuseauTe cTpoeHUE MypHUHA. YKAXKUTE HYMepaInto aToMoB. O0bsc-
HUTE, TIOUEMY IMTyPUH SIBIACTCA apOMaTHIECKUM COSTMHEHUEM.

11. Hamumure peakiwy, MPOUCXOIAIINe ¢ TpurnrodaHoMm (cg-aMHHO-[-
WHIOJIUT MPOTTHOHOBOH KHUCITIOTOH)

[ MIpOKCHNIIpOBAaHHE A

B

Tpuntodan o,

HazoBuTe pOIyKTHI peakuyi.

12. Tlpusenute crpoeHne mnmpazona. OOBACHUTE, MMOUYEMy OH SIBIISETCS
apomaTuueckuM coenuHeHneM? [IpuBeaure crpoeHne MUpa3onoHa-> U aHTH-
mupuHa ( 1-hennn-2,3-muMeTHITHPa30JI0H-5).

13. B cocraB kakoro kodepMeHTa BXOIUT AApO HUKoTMHamuma? C dem
CBs3aHA CIIOCOOHOCTH 3TOTO KOo(epMEeHTa YYacTBOBATH B OKHCIUTEILHO-
BOCCTAHOBHTENBHAIX TIpolleccax? HanmmmmTe cxeMy ero yJqacTus.

14. Hanummte dopMyily MUPUMUIUHA U €T0 TIPOU3BOHBIX, BXOISIIINAX B
COCTaB HYKJIEMHOBBIX KHCIOT. M300pa3nuTe nX TaKTHM-TaKTaMHBIe (DOPMEL.

15. IlpuBenute cTpoeHue uHaoIa (OeH3muppona). B cocraR kakux Omoso-
I'MYECKU aKTUBHBIX COSTMHEHUI BXOAUT UHAON?
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16. [IpuBeaute knaccupukalmio reTePOLUKINYECKUX COSIUHCHUN M0 BXO-
JSILCMY LUKAY (Cro pasMepy), HarMIUTe X (POPMyJIbL.

I7. lIpuBeauTe KiIacCUPUKALMIO ICTCPOLIMKINUCCKUX COCJIMHEHUIA 110 HUCITY
BXOJSIIHX I€TEPOATOMOB, HAMIINUTE (POPMYIIBI COOTBETCTBYHOILNX TIPEACTABU-
TEJIEH.

18. Harmmwure GopmMyily IyprHa U €ro NpOW3BOHOTO — MOYCBOH KHCIIO-
Thl. Kak Ha3pIBatOTCA €€ cou? 3a cueT KakuX TPyIT BO3MOXKHO B3aUMOIEHCT-
BUE C TIenodamMn’?

19. Hammummre ¢gopmyy MHpposa, TIPUBEIANTE YPaBHEHHUS PEakIuil ero
TIO3TAITHOTO TUAPUPOBAHUS B 00pa3oBaHus conr. Ha3oBuTe morydeHHbIe mpo-
JTYKTHL.

20. Yro Ttakoe Terpanuppon’? B coctaB kakux OHOJOTHUECKH Ba)KHBIX Be-
eCTB OH BXOJUT?

21. Hanmmmnte ¢popmyy BuTamMuHA B (THaMuHa), yKaKATE KaKUe TETEPo-
ITUKJIBI BXOJIAT B €ro cocTaB. Kakas 60ye3Hb pa3BUBaeTCs TIPU €ro HeJOCTATKe
WIA OTCYTCTBUU?

22. Hamummre XUMHAYECKYIO CTPYKTYpy BuTamuHa ''PP". Kakoe 3abonera-
HUE Pa3BUBAETCA [IPH €0 HEJOCTATKE WIH OTCYTCTBUU?

23. Hanuiure GopMyIbl MHPUIMHA K €TI0 MPOU3BOIHBIX . XUHOJIWHA, U30-
XMHOJIMHA, aKpuardHa. byayT nu oHu obnagarh apomarnyHocTeio? Jlaiite mo-
ACHEHUE.

24. [Ipou3BOAHBIMU KAKOrO IeTePOLUKIMYECKOTO COSAUHEHUS SBISIOTCS
aHaNbreTUKU (aHaabruH, amunonupun)? Kakoe uz nux Oyaer odaagath 00JIb-
1UM 0ONCYTONSKOLIUM P PeKToM?

25. Hannmute dhopmyny npousBoaHOro 0apOMTypoBOM KUCAOTHI — (PCHO-
OGapOutana (nomuHana). C Kakoi UEbO OH MPUMCHACTCA B MEJMUKHE?

26. Hanmmmre cxemy oOpa3oBaHUsl KOpJIMAMHHA U3 HUKOTHHOBOW KHCJIO-
Tbl. Kakoe AcicTBHC OKa3bIBACT KOPAUAMUWH HA OpraHu3m?

Hukornnoas  + NH, +2G,I1LCl
KMCI0Ta A ———

27. Hammummure PCARKTIHH IMOJIYVUCHIA beoro cTpenTonuga CoriIaCcHO CXEME:
+ H,S0, + NI,

A
= HEO - HZO

28. Harmmummre (opmyny cyibdasrHa, Ha30BUTE KOMIIOHEHTBI, BXOJISIINEG
B ero cocTtaB. KaknM neifctBrem oH obmagaet?

29. Hammummure GopMynny cyibhaInMeTOKCHHA, HA30BUTE BXOMASAIINE B He-
TO KOMIIOHEHTEI, OOBACHUTE €T0 JASHCTBUE.

30. Hamummure dopmMyny HOpCcylIh(hazona, HA30BHTE BXOJAIIHE B HETO
KOMTIOHEHTHI, 00BICHUTE €T0 NeHCTRHE.

AHUIWH

B
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YACTH 111
BUONOJUMEPBI U UX CTPYKTYPHBIE KOMIIOHEHTbI

1. ¥Yraesoasl. MoHO-, 1H- H MOJIHCAXAPHABI
YriaeBoabl — DTO albIErubl WIM KETOHBI MHOTOATOMHBIX CHUPTOB KJIU
MPOIYKThl UX NOJUKOHIEHCALMU.
Mounocaxapuabl (MOHO3bI) — HeAeAUMas €IWHULIA YIAEBOJOB, HMEIOT
061yt dopmyay C,H»,0,, MoHOMepHI 00J1€€ C/10AKHBIX CAXAPOB.
I'pad nornueckon CTpyKTYpbI

Kiracenpukanus ‘ MOHO3BI ]7

Ilo xonudecTBY TTenTo3h I'ckco3bl
atoMoB C C Ce
I \
[lo dyHKUMOHANBHON | AJTBAO03bI Kero3sl Anba03bl
e
I'pyll 7 I \
[IpencTaBurenu PnGosa ®pykrosa I'nroko3a
Hesokcupudosa Manno3sa
Kceunosa lManakTtosa
ApadnHo3sa
OnTnueckas [ |
H30MEpHst Mowoset D-psina Mowno3sl L-psaaa
L1K0-0Kco ITuxno- | Oxkco- Llukno- | Okco-
TayromMepus dopma | dopma ¢opMma | popma
[Tupanosel | Pyparossl [Mupanoser | ®ypaHo3bl
a-D | B-D | | a-D | B-D a-L | B-L || a-L | B-L
Crpoenne

Monocaxapuabl, COACPKALIME ANbASTHIHYIO FPYIIIY, Ha3bIBAIOTCS AJIbI0-
3aMU; MOHOCAXapHbl, COJCPXKALIME KETOHHYIO Tpyriy (00brtHo y C)) — Ke-
TO3aMH. B 3aBUCUMOCTH OT JUTUHBI YIJICPOJHOW LICITU PA3/IUYArOT. TICHTO3BI
(C-5), rexcossr (C-6) n ap.

ITpu wammcannu MoHocaxapuaos B Buae ¢opmyn Kommu-Tonenca wmu
@wumiepa, yriuepojHas LENb 3aUCEIBACTCS BEPTHKAIIEHO. B ampa03ax HaBepxy
3aICBIBACTCS AIBICTUAHAS TPYIINA, B KETO3aX — NIEPBUYHAST CITUPTOBAs, pac-
TIOJIO’KEHHAs PAIOM ¢ KETOHHOMW; ¢ HUX M HAYWHAETCS HyMEpalys LEu.

122



I'ekco3bl umeroT oduryo gopmyay CgHi5Oq, OHM ABIAIOTCA OO OTHOLLIE-
HUKO JIPYT K JApYry JAHacTepeoMepaMu (KOHOUIYPALUMOHHBIMU H30MCPaMHu),
pasinuarotea pacnonoxkeHuem H- u OH-rpynn BOKpyr yriacpoHoro ckenera

AJBI03LI Keto3a
’10 /10 /10
C-H C—H C—H Ll"iHZOH
H——OH H——OH s 2C=0
Hoki-u  [HOkH  [Mohu  [EOfH
H——OH T H I1I——OII H——OH
H——OH H——0H H——OH H——OH
CH,OH CH,OH CH,OH CH,OH
['moko3a ["amakrosa Manno3a dpykTo3a
IenTo3bl nMmeroT 001TyI0 hopmyay CsHiOs
"10 ,’O , O ’/O
C—H C—H C-H C—I1
H——0H H——OH [HOH—H [H—H |
H——OH — 11 H——Ol1 H——OH
3
H——OH I——001 H——OH H——0OH
CH,OH CH,OH CH,OH CH,0H
Pubosza Kcumoza ApabuHosza Hczokeupubosa
(v C, HC nmeeT Kuc-
jopoaa, odas
¢popmyina C.H,,0,)
Crepeounsomepus

B mosickynax MoOHOCaxapuj10B OObIYHO COJCPKUTCS HECKOJBKO XHPaJb-
HBIX IEHTPOB, YTO CAYXKUT NPUYMHONW CYLUCCTBOBaHMA OOQJIBILOIO YMCIA CTC-
PCOM30MCPOB, COOTBCTCTBYIOUIMX OJIHOW U TOW KC CTPYKTYPHOU popmync (cc-
MelicTBa MOHOcaxapuIoB). Hampumep, B albIoTeKco3e UMEETCS HETBIPE XU-
pareHEIX (acummeTpruecknx) aroma CH,OH(*CHOH),CHO, w, cieioBaTe)ib-
HO, 3TOH (popMyIie COOTBETCTBYET 16 CTEPEON30MEPOR (_24), T.€. 8 map 3HaAHTHO-
MEpOB. Y KETOTeKCO3 Ha OJIMH XHMPAJBHBIN aToM YTIepoda MEHBIIE, TO3TOMY
qHCIo cTepeom3oMepos (2°) yMerbiaeres 10 8 (4 TTapbl SHAHTHOMEPOB).

OTHOCUTENBHAs KOH(UTYpalHsi MOHOCAXapUIOB T.€. TMPHUHAIIEKHOCTh K
D- umu L-psny omnpenensiercs, corilacHo npemioxkennto M.A. PozaHoBa, no
KOH(MUTYpAaIIMOHHOMY CTaHAAPTY — LJIHHEPHHOBOMY anabaeruay. C Huwm
CPABHUBAEMCA KOHPUYPAYUS XUPAIbHO2O YEeHMPA, HAUDOoIee VOAIeHHO20 Om
OKCOZPYHRbL.
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B anbaonenrozax "KoHueBbIM" XupanbHbIM LEeHTpoM OyaeT C,, B aibjo-
rexcosax — Cs.

O 0
G o
(IZ'HOH (r‘HOH
(ljllOlI (;HOH

?HOH (IZHOH

H~ i Crpasa

CH,OH CH,OH
[.-Ansaorekcosa D-AJiborexcosa
"Konueseie"

LCHTPBI
XUPATbHOCTH

3HaK BpaIICHUS TUTIOCKOCTH TIOJIIPU3ALMY CBETA MOHOCAXapuIaMH HE CBsl-
3aH ¢ WX NPHHAICKHOCTRIO K D- wim L-psimam. OH onpeiersieTess IKCIepH-
MEHTAJBHO.

[TomaBnsromee OONBPIIMHCTRO NMPHPOAHBIX MOHOCAXAPHAOB TIPHHAIIC-
AUT K D-pany. JKuBsle opraHn3Mel He "y3HaArOT" W HE YMEIOT HCIIONB30BaTh L-
TITFOKO3Y.

HnK/10-0KCO (MHKTO-NIENHASA) TAYTOMEPHUS U AaHOMEPHbBIE (POPMEBI
TJTHOKO3bI

Monocaxapuasl MOTYT CYHIECTBOBATH B IUKINYecKol cdopme. Briepsrie
MIPEANONOKEHNE O IUKIUNYECKOM CTPOSHUHU TIIHOKO3bI OBLIO BBICKA3dHO HALITUM
cooteuecTBeHHUKOM A A. Kommn (1870 1.), a 3aTeM pa3BUTO HEMEIKUM yde-
HeIM b. Tomnercom (1883 1.).

[laTu- 1 WwecTUyraepoHple Lenu MOTYT UMETh KIEIHEBUIHYIO KOHDOP-
mManuto. CleIcTBUEM TOTO SBISIETCS BO3MOKHOCTb CONMMKEHUA B MPOCTPaH-
cTBe (PYHKIMOHAIBHBIX TPYIN — AlbASTUAHON (UM KETOHHOM) U TUAPOKCUIIb-
HOU y C4 uin Cs. 3a cyeT uX BHYTPUMOAESKYIAPHOIO B3aUMOJACHCTBUS MO Me-
XaHU3My HYKNeO(PUALHOIO NpUucoeaHeHua o0pasyeTcs HHKIMYeCKHH 10.1y-
aleTAalb.

Y ajib/IOorcKkCco3 B PCakuMi0 C aNbJACrMAHON IPynion NpCUMYIICCTBCHHO
BCTYIACT FMAPOKCHIIbHASA rpynna y Cs, Tak KaK npy 3ToM 00paszycTcs TCPMO-
AWHAMUYECCKH YCTOWUMBBIM IIECTHUJIEHHBIH UHKJ. Takod UMK Ha3bIBatOT
NMHPAHO3HBIM (OT HA3BAHUS LWICCTUWICHHOTO TETCPOLMKIIA C OXHUM TETepoa-

@
TOMOM KHCIOPO/Ia Z UpaH), a o0pazyoNIyIOCcs MONMyalleTATbHY TH]I-
POKCUIIBHYIO TPYIIY — [JIMKO3WIHOM.
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@®opmyabl Puinepa
I'mukosugnas OH-rpynmna

crpasa /
H.% —a
e

H OH
HO—+H @ =— pgo—
H OH
H—
CH,OH CH,OH CH,OH
o -D-raoxonupanosa D-1oKk03a B -D-rmokonupanosa

(nuKITHYecKas ) (otkpwiTas Gopma) (LMKIHUICCKan)

Ecnu B peakuuto BCTynaeT ruapokcuibHas rpynna y C4, TO nosyaueranib
COACPKUT NATUYJIEHHBIH HHKJ, Ha3bIBACMbli ()YPAHO3HBIM (OT HA3BaHUsI

MATUYIEHHOTO TETEPOLIMKIIA C OJHHM ITeTEpOaTOMOM Zf 0\5 — (pypana)

1L OH] 150 o HO
( <7
1 —‘ I( ]C
H=7OH [ H—— ) H——OH \
] ' Q

I'mukosuanas OH-rpyn nd

H —
4 4
H——OH H—— II——OII
CH,OH c112011 CH,OH
o -D-rmoxodypanosza  D-rimoko3a B -D-roxodypanosa
(LMKIMuecKas ) (oTkphITas hopma) (uMKITIIECKast)

B uukauyeckoit hopme (0 CPaBHEHUIO € OTKPBLITON) BOZHUKAET AOMONHU-
TCABHBIM LUCHTP XUpanbHOCTU Y Ci. DTOT XMpallbHbIA LICHTP HA3bIBAKOT aAHO-
MEPHBIM, a COOTBCTCTBYIOUIMC JIBa CTCpcousomepa o- U P-anomcpamu. Oc-
HOBHOW NPUYMHON OJIHOBPCMCHHOIO 00pa30BaHust 0~ U [3-aHOMCPOB SABJISICTCS
TO, UTO HYKJICO(PUIBLHOC B3aWUMOJCHCTBHE THAPOKCUIBHON W aJbJeTHIHOW
TPYIIT BHE OpraHW3Ma HE CTEPCOCEIICKTHRHO.

CrepeoceTeKTHBHBIMHM HA3bIBAIOTCA PCAKILMU, B PE3YJILTATC KOTOPBIX
00pa3yroTcsl UCKITIOUUTENBHO (MM ¢ HeOONBIUM MpeobiagaHueM) TOIBKO
OJIVH W3 BO3MOYKHBIX CTEPEOU30MEPOB.
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o- 4 f-AHOMEpbI HE ABIAIOTCA 3HAHTUOMEPAMU, OHU — AMacTepeomepbl D-
(popMbl ¥ paznUHAKOTCS 110 PU3MUCCKUM, XUMHUYCCKUM CBOMCTBAM U BCJUYMHC
yria BpauieHus: o-D-rmokonnpanosa (+112°), B-D-rarokonupanosa (+19°).
Hanuuanem aHoMepHBIX OpM OOBACHSIETCS ABJICHUEC MYTAPOTALHM TJIIOKO3bI
— W3MCHCHUE YTIIa BPAICHUS CBCIKCTIPUTOTOBIICHHOTO ¢& pacTBOpa MpH CTOS-
HuM ¢ +112°(a-popma) wim +19° (B-opma) no +52,5°, T.e. noka He ycTaHO-
BUTCSl TMHAMUYIECKOE PABHOBECHE MEXAY 3TUMH (opmamu. CUuTaroT, UTO B
BOJHOM pacTBope D-Tiroko3a CyIIECTBYeT B BHAE 5 HW30MEpOB. o- W -
aHOMEPOB TIHPAHO3HBIX W (PYypaHO3HBIX (DOPM W OTKPBITON (POPMBI (CM. CTp.
127). Jns riroko36l HanOoIlee XapakTepHa upano3Has dopma.

B crepeoxyMun MoHOCaxXapuIoB HapsTy C paHee W3BECTHBIMYM TEPMHHAMU —
SHAHTHOMEPB! U TNACTEPEOMEPBI — JOMOIHHTENBHO MOSIBUIMCH TEPMHHEI — 31TH-
MepbI 1 AHOMEPbI, KOTOPHIE SBIITIOTCS YACTHBIM CITy4aeM TUacTEPEOMEPOB.

InuMepbl — MOHOCAXapHbl, KOTOpBIE pa3MUYaArOTCs KOHGUTYyparuei
TOIIBKO OIHOTO XHWPAThbHOTO atoma yriepoma (Hampumep, D-rmroxoza m D-
rajJakTo3a pa3InJaroTcs TONBKO monokenneM y Cy).

AHOMepPBbI — MOHOCAXapHUIbI, KOTOPEIE TOXKE Pa3NuyaroTcsa KOHPUTyparu-
el OHOTO XWPATRHOTO IEHTPAa, HO TAKUM IIEHTPOM SIBIISETCS UMEHHO aHO-
MepHBIH aToM yriepoaa (o- u B-popmbl). AHOMEPBI IPEACTABIAIOT cO0OM 4a-
CTHBIN CIIy4Yal 3IAMEPOB.

@®opmyasl Xeyopea
Gopmynbl Komnu-Tonneuca, npoekuuu Puuiepa neynodHnl aaa uzodpa-
KCHMS OKCHIHOIO LMKIIA, MOITOMY MOHOCAaxapu/bl B [MKIAYCCKOW (opme
NIPUHSATO 3aMUCHIBATH MEPCHEKTHRHBIMU HUKIHYECKHMH hopmynamu Xey-
opca.

—Q O

[1npano3HBIA LUK @ypaHO3HBIN UK

IlepcnexkTHBHBIe HHKAHYecKHe (GopmyJbl Xeyopca H300pakaroTcs B
BH/JIE TIJIOCKUX MHOTOYTOJIBHUKOB, aTOM KHUCJIOpPOJa pacloliaracTcsa B JaIbHEM
IPaBOM YTy AJIS MAPA3HO3HOTO U BBEPXY MO LEHTPY s (PypaHO3HOTO ITHK-
JOB, a 3aMeCTUTE/H, KOTOphie B dopMytax duiiepa HaXOIWINUCH CJ1eBA pac-
[IOJIATaloTCAd HAJ IJIOCKOCTbIO OKCUIHOTO IHMKIA, a HaXoJsIIHecs ChpaBa
— MO/ TIOCKOCTHIO,
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CH,OH
HO O 1

OH HJ!
H : OH o
H® O

CH,OH

C1,0H
O
H {QH B
I'moxo3a (H)H tOE
(oTkpeITast hopma) HO H
H® OH

3 -D-ratoxodyparosza

B -D-raroxonupanosa

Juist ppyxTo3bl Hanbosiee XxapakrepHa pypano3nasn ¢popma

I(I,THEOH
2C= 6 0O
3 HOH, P
H()—:—H 5 3
ll_q _011 H CH.OH
> 4 =2
H——CH ol ‘i
| °CH,OH
o -D-¢ppykTodypanosa B -D-¢pykrodypanosa
DpyKTO3a

Kondgopmanuu nupanos

MeTo0M PEeHTTeHOCTPYKTYPHOTO aHaln3a YCTAHOBIEHO, YTO KOH(pOpMa-
ITUEH TeKCco3 — MUPaHo3 SBIgeTcs hopMa «Kpecaoy. M3 IByX KpecToBHIHBIX
KOHGMOpMAITNi MIPAaHO3HOTO NUKJIA B D-TIrOKOMUpaHo3e ocyIecTBIsSeTCs Ta,
B KOTOPOi1 Bce OONbIIINE 3aMECTUTENH, HAIPUMEP, NEPBUYHOCIAPTOBAA U TU/I-
POKCWIbHAS TPYMIIbI, 3aHUMAIOT SKBATOpUANbHEIE nonokerus. [Ipu atom mo-
ITyaleTanbHad Tpynna y f-anomepa HaxoIuTCS B IKBATOPUATBLHOM TIOJIOMKE-
HUM, Y O-aHOMEPa — B AKCHAJIBHOM noJoxeHusx. Takum oOpasom, y P-
aHoMepa BCe 3aMECTUTENU HAXOJATCs B Oosee BhIFOJHOM IKBATOPUATLHOM
MOJIOKEHUH, B CBSI3U C 4eM OH mpeolianaeT B CMeCH TayToMepoB D-riokoss
(64%), saBnsACTCS TEPMOAMHAMUYCCKH 0O0JICC YCTOMYMBBIM M LIMPOKO pacnpo-
CTPaHCHHBIM B [IPUPOJIC.
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H

H cH.0H CH,OH 1 cn,on
Mo - on /JV(J
z ; b
-— -_— I o1l
0
OH
u H

)
H

OH

H

o.-D-riarokonupanosa D-rmroko3a B -D-riokonmnpanosa
(36%) (oTkpEITast dhopma) (64%)

AHoMepHBIe (POPMBI IIEHTO03 H LHKJI0-0KCO (LHKJ/IO-LENMHAS) TAY TOMEpHs
Pudosza (CsH,;0Os) mmpoko pacupocTpaHeHa B JKHBOTHBIX OPTraHH3MAX:
BXOOUT B cocTaB KodepmenTos, PHK, mornonykineotugor, AT® u ap. O6s1aHO
HAXOJUTCA B HUX B P-dopMe U coemuHsIeTCs] ¢ a30TUCTHIMU HYKIEUMHOBBIMU
OCHOBAHUAMU B-TITUKO3UTHOMN CBA3BIO.

B)

~CH,OH
Pubo3za
(orxpuiTast hopma)
He3oxcnpubosa (2-gesokcu-D-pubosa); rpyrma OH y Broporo yricpo-
Horo aroma 3ameulcHa Ha H. imcer GoJIbIIoc 3HaUCHUE, TaK KaK BXOAUT B CO-
cras JIHK, cBd3aHa ¢ a30THCTBIMU HYKJCHHOBBIMU OCHOBAHUsAMM N-IJIMKO-

3UTHOH CBSA3BIO CROMM [-TIIMKO3UAHBIM THAPOKCUTIOM.
O

1CZH
H-3—H :
H——0H 1
H——OH OH 211
5CH,OH
Hcsokcupubdosa
(oTkpbiTas gopma)

@ -D-pubodypanosa B-D-pubodypanosa

HOH,C’

o -D-pezokcupu-
6o¢dypanosa

B-D-nesokcupu-
OodypaHosa

Xumuyeckue cBoicrea. buopoan
VTIIcBO/Abl ABJSIOTCA COCAMHCHUSAMY CO CMCUIAHHBIMHM (DYHKIMAMHU, T10-
3TOMY OHM CTIOCOOHBI K PEAKIUsIM, ¢ OJJHONW CTOPOHBI, XapaKTEPHBIM TSI allb-
IETUIOB WIH KETOHOB, C APYTON CTOPOHBI — I MHOTOATOMHBIX CITUPTOB.
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Peaknnyn OKHCJIEHHA-BOCCTAHOBJIEHHUS B/IAIOTCI Haudoliee XapakTep-
HBIMM JIJISl AJTB/I03, OHU JICKAT B OCHOBC KAUYCCTBCHHBIX PCAKLMI HA IJIIOKO3Y.
B 3aBUCUMOCTHM OT YCJIOBUM PCAKUMK MOTYT ObITh Pa3/IM4HBIC BAPUAHTHI IIPO-
JYKTOB OKUCIICHUS.

//
C—H
H——OH
HO——1I
H——O0II
H——OH
CH,OH
l'iaoko3a
HNO,
(pa3baBneHHas ) 0O
COOH COOH “n
H——OH H——O0u H——OH
HO——H HO——m HO——H
H——0H H——ou H——OH
H——OH H——OH H——OH
CH,OH [CooH] [ coor]
I'noxoHoBas I'moxkapoBag ['mrokypoHOBas
KHCIIOTa (MOHOKap- KucjoTa (auKap- KuclioTa (anbje-
OoHOBas) BoHOBas) UIOKUCIOTA)

AHAIOTUYHO U/IeT OKUCJIEHUE TANAKTO3bI, MAHHO3bI U JPYTHUX AIBI03 C
o0pa3oBaHHEM COOTBETCTBYIONIUX KUCHOT. OKHCIEeHHE KeT03 ((PpPYyKTO3HI)
IIPOXOJUT TPYAHEE M MOKET IMPOUCXOIHUTh C Pa3pPBIBOM YTIIEPOIHOTO CKe-
aeta (noao0H0 OKUCIEHUIO KETOHOB, CM. ¢Tp 74), 00pasyercs uasenenas u
caxapHas KUCIOTHI.

Ji1st o0HapysKeHuss MOHOCaXapuIi0B (alb103) B pacTBOpax OMOJIOrHYECKUX
AKUAKOCTAX UCTONb3YIOT PEAKIIMK OKUCICHUA-BOCCTAHOBIICHMA.

Peaxkuust TpomMepa (MeIHOI0 3€pKaJIa); KOMIOOHEHTHI peakTuBa Tpom-
mepa: CuSO, u NaOH:
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CuSO, + 2NaOH —— Cu(OH)2¢+ Na,SO, (CBCKCIPUTOTOBICHHBIN)

O
0 -
7, o R—C
R—C  + 2Cu(OH), —= CuOy + on THO
H INomyGoi Kupnunyno- ITpoaykrel
AnBIIO3a  canok KpacHblii 0cagoK  OKHCJICHUS

I'moko3a, oxucnsiscy Cu(OH),, BoccTaHaBIMBaeT ero J0 OKCHUIA OJHOBa-
nerTHOH Menu (Cu,0).

1A peakuusi uMeeT HeaocTarok: npu n30eiTke Cu(OH), n HarpeBanun
OH pazjaraercs ¢ 00pa30BaHHEM OKCHA JBYXBAICHTHON MU YEPHOTO IBETA,
KOTOPBIN 3aTyNIEBBIBAET KHPIHYHO-KPACHOE OKPAIINBAHUE.

Cu(OIN), —%> Cu0} + H,0
YCPHBIN
TBET
Peaknusa ®enunra ananorndsa peakium Tpommepa, 11 ynoOCcTBa BBOIUT-

s TOTIONHUTENbHBIM KOMIIOHEHT — CerHETOBAsl C0J1b (KAJHii-HATPHEBAsA COJIb
BHHHOKaMenHoi knciotbl WM K, Na — Taprpar). Beeaenue nomnosHUTENbHO-
IO KOMIIOHEHTa — CETHETOBO COJHU, MPEIATCTBYET 00Pa30BAHUIO YEPHOTO OCAIKA
M HE MELIAET OTKPBLITHIO I0K03bl. M30biToK Cu(OH), 0o0pasyer npounoe coeau-
HEHUE C CETHETOROM COMbIO, KOTOPOE HE pa3/araeTcs pyu HarpeBaHuHU.

?OOK HO ?OOK

Eﬁgg gt T MO + om0
| (l,HO

COONa COONa

Cerneropas Pcaktur ®cnunra

COMb CUHETO LBETA

Peaxknus IMaiineca — ananorudna peakuypd OenuHra, TOJbKO B OTJIMYHC
OT HCE BMCCTO CCTHCTOBOW COJIM BBC/CH TJIMIEPHH, POJIb KOTOPOr0o TAaKXkKC
CBSI3aTh M30BITOK I'MIPOKCHJIA MC/IH.

GH,OH HO. et
CHOH + HO,CU — C(HO + 2H,0
CH,OH CH,OH

['munepnr

PeaxTus [ aiineca
CHHETO IIBCTA
Monocaxapuasl 10/100HO MHOTOATOMHBIM CIIHPTaM, MOTYT PEarupoBaTh C
Cu(OH), Ge3 narpeBanmus ¢ o0OpazoBaHHEM caxapaToB MeaH (peakuus Ha
AHOJILHBIN (parMeHT) — MPO3pavYHBIX PACTBOPOB CHHETO IBETA.
BoceraHoBiaeHne anbIeruaHON WIH KETOHHOW TPYIIBI COTPOBOKIaeTCA
06pa3oBaHreM MHOT0ATOMHBLIX CIUPTOB.
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C—H CI1LOH
H——OH H——OH
HO——H HyPd  po—mn
H——OH 1——0OIl1
H——OH H——OH
CH,0H CH,OH
I'moxosa Cop6ur
(rmouur)

HpPl BOCCTAHOBJICHHHK IraJlaKTO3bl, MaHHO3bI, KCHJ103bl IIOJYHAIOTCA COOT-
BETCTBCHHO CICAYIOUNUC CNHUPTLL. AYJIBUWUT, MAHHHUT, KCHINT.

IIpou3BoaHbIe MOHOCAXAPUIOB: [JIMKO3UAbI, IPOCTHIE U CJ0KHBIE 3QUPDI,
aMHHOCaxapa

Tmaxosuael, TTpw B3aMOJICHCTRIM MOHOCAXApHIIOB ¢ THIPOKCHIICOED-
KalMMH COCIIMHCHUSAMY (CriMpTamu, (PEHOJIAaMH U T.11.) B YCIIOBUSIX KHCJIOTHOTO
KaTaiausza o0pa3yroTcst TIPON3BOAHBIE MUKITHYECKOW (POPMBI TOJIBKO TIO TIIMKO-
suanoii OH-rpynme — mUKJINYeCKHe AUETATH WM TVIHKO3WABL Y TOOHBIM
CTIOCO0OM TIOJTYUEHUS TIINKO3UAOB SABIAETCS TIPOTYCKaHUE Ta3000pa3HOTO XI0-
pOBOIOpOIa (KaTaTu3aTop) Yepe3 pacTBOp MOHOCAXapUaa B CIIUPTE (HApUMep,
B MeTaHoJe, 3Tanoie). [Ipu 3ToM 06pa3yroTesi COOTBETCTBYIONINE AJKHITIMKO-
3UABI (METHUII-, STHITIINKO3HU/IBI ), Ha3sIBaeMble O-TITHKO3UIaMI.

CH,OH
CILOI 1O
H 0 H

1 CH,OH; cyxoit HCI

l(—)lH q OH Metun- o -D-riokonupanosui

HO

H  OH CH,OH

D-T‘JTI-OKOHI/I'paHO3a

I on

Merui- B -D-rnrokonupanosna
Kak u BCe aucTallr, IMHKO3HIEI JICTKO THAPOJIH3IYIOTCH pa36aBHeHHLIMH
KMC/IOTAMK, HO MPOSBISAIOT YCTOHYMBOCTb K THAPOIU3Y B CJ1a0OLICIOUYHON
cpeac. HpO,Z[YI(TaMH THApPOIIA3a ABJIAIOTCA COOTBCTCTBYIOIMKUC CIIHPTHLI H MO-
Hocaxapuabl. ['uaponus rauko3uaoB — QyHIaMEeHTaNbHAS PEaKLMsa B XUMHHU
YTIIEBOOOB. OHa JeXHUT B OCHOBE THAPOIHTHYCCKOTO PACIICIIICHNAA W=, TIOJTH-
CaxapuIOB, OCYLECTBIACMOIO B OPraHu3Me.
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I'muko3uael, ob6pasoBannble mMonocaxapunamu ¢ NH-cozep:kamumu co-
CJAMHCHHUSAMM, Ha3bIBAOT N-TIHKO3HAAMHA. K HUM NPUHAIICKAT HYKICO3U/IbI,
UMCHOLLIME 00/bIIOC 3HAUCHHUC B XMMUM HYKJICHHOBBIX KUCIOT (CM. ¢1p. 157).

O Yparun
(X
8-D-pucody- |HOME _~O~N N0
H H
paHo3a T N-rnuko3uanas
H H
I CBHA3L
OH OH

Ypuaut (Hykincosua, Bxoasainui B PHK)

ITpocThie 3pupbI — 0OPA3yIOTCS TIPU B3aUMOICHCTBUH CMHPTOBBIX TPYII
MOHOCaXapHI0B ¢ aKUITAIOTeHUIaMu (MeTHTHo MU, Tunoaua u T.0.). [lpu
TOM B PEaKIIHI0 BCTYIMAET TAKXKe TTUKO3MIHAS THAPOKCHIILHAS TpyTa, odpa-
3ys TIUKO3U. IIpocTeie »Upsl HE THAPOIUIYIOTCA, B TO BPEMSA KakK TJIMKO3HI-
Hasl CBSI3b B TIIMKO3UJIE JIETKO TIOBEPTacTCsS TUAPOIUTHIECKOMY PACIIEIICHUIO
B KHCJIOW CPEJIE.

CH,OH 11,C-O-CII,
HO 0O H.C
QM 4 scrr1 ko)
OH H -
H H
H  OH H  O-CH, H  O-CH,
[ -D-ranmakromipanosa Metun-1.2,3,4.6-ncura-0- 2.3 4 6-tctpa-O-McTHII-

-MeTHI-D-ranakronupano3n D-ranakronnupasosa
Caoxubie 3¢upsl. MoHOCaxapuapl JIETKO alAJAPYIOTCA AHTHAPUAAMU
KUCTIOT, 00pa3ys CIOXKHBIE IPUPBI ¢ yUIACTHEM BCEX THIPOKCIIIBHBIX TPYIIIL.
CrnoxHbie 3GUpEI MOHOCAXAPUAOB THAPOINU3YIOTCS KaK B KUCIIOHN, TaK M B 1IIe-
JIOUHOM cpele.

) CHZ()HO [LC-OrCO-ClL, | =Ac]
@ Ho L scnco0 | OH
OH H -
OH
OH -
o AcO T HR

D-rnwxonupadosa
FOKONUPAHO3 1,2,3.4,6-TTenta-O-auetun-

D-rmoxonunpanosa
(menTaame THITIIOK03a)
W3 cnoxuosbupHbIX TPOU3BOAHBIX MOHOCAXAPUAOB HAudO/bIIee 3HAYe-
Hue umerT 3pupnl gpocdopnoii kKuciaorel (Pocdarsl caxapos). Ouu co-
JEPKATCA BO BCEX PACTUTEABHBIX U KMBOTHBIX Opranusmax. @ocdarsl pudo3bi
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U 1€30KCUPUOO03bl CIYIKAT CTPYKTYPHBIMU IEMEHTAMM HYKAEUMHOBBIX KUCIOT
1 kopepmcHTOB. B MeTabonMueCKMX NPEBPALLCHHUSX YIVICBOAOB 00/1bIIOC 3HA-
ucHUC UMEHOT pocdaTst D-rinroko3sl U D-GpyKTo3bI:

POH, CH,OH
H — H /—07q PO, I,
OH OH  H)'
OHH OH O”n OI? - H OH H
6-hocdar 1-pochar 1,6-nudocdar
D-riroxounpanosst o -D-rmroxonApaHo3s! o -D-dpykrodypanosst

MeTabomm3m yriaeBosioB, GOTOCHHTE3, OpoKeHHe W NpYyrue OMoIoTmde-
CKHE TIPOIIECCHI OCYIIECTBIAIOTCS ¢ yuacTueM docdaToB MoHocaxapuoB. Ha-
TIpUMeEp, TIPU TUAPOIIN3E TIIMKOTeHAa, OCYIIECTBIIEMOTO B OpPTaHU3Me C ITOMO-
meio hepmenTta docdopuaasel, TIOK03a OTIIEIUIAETCS B Bune 1-pocdara; 6-
docdar rmrokosza oOpasyercs B OMOIOrMYeCKuX yCIoBUAX npu dhochopuaupo-
Banuu ee ATO.

AMuHHOCAXapa — 3TO MPOU3BOJHBIE MOHOCAXapPHUAOB, KOTOPHIE CONEPKAT
BMECTO TMJAPOKCUIBHOW rpynnsbl (dauie Bcero npu C—2) aMUHOrpynmy, KOTo-
pasi MOKET ObITh AUIUPOBAHA YKCYCHON WM CEPHON KUCIOTAMMU.

Baxueiiuumy npeacTaBuTes MU aMUHOCAXapoB SBISETCS 2-aMUHO-aHAIOTH
D-rmtoko3bl M D-ranakrossl, SBISIOUIMECS CTPYKTYPHbIMU KOMIOHCHTAMU IeTe-
pononucaxapuaos (cm. ctp. 138)

CH,OH

D-rinoxo3amun D-ranakrosaMuH
(2-aMMHO-2-ne30KCH- (2-aMu110-2-1e30KCH-
-D-riroxonupanosa) -D-ranaxronupanosa)

ITo cTpykType OITM3Ka K MOHOCAXapHaaM acKOpOWHOBAA KHCI0Ta (BU-
tamuH C), KOTOpas MPUHAICKNT K L-psiay. /[Ba ¢eHONBHBIX THAPOKCUTIA B
¢e MOoJieKysie oOyCIIOBIMBAIOT KHCIIOTHBIE cBoifcTBa (pK,=4,2), oxucnu-
TEJTEHO-BOCCTAHOBHTEITHHBIE CBOMCTBA ACKOPOWHOBOW KUCIIOTHI, HAIPUMED,
OKHCIICHHE WMHWHOKHCIOTHI TPOJTWHA JO0 THAPOKCHTIPONMHA, BXOISIINX B
cocTap 0enka KoJlareHa.

Buramunu C cymecTByeT B 1ByX (hopMax:
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O:(|: O:(Ij—
C—OH C=0
i O ] O
c—ol 2H ¢=0
—C +21 H=C——
HO—=C—II HO—C—H
CH, CH,
L-Ackopbunosas HeruapoackopOuHoBas
KUCIOTA KNC0Ta
(BoccTranoBiennas gopma) (oxucaeHHas dpopma)

AckopOunoBas KuCI0Ta (aHTUCKOPOYTHBIA BUTAMHUH) UIMPOKO Pacmpo-
CTpaHeHa B IPUPOAE, B ILUI0AaX IHUNOBHUKA ee coaepxiurcs 10 1000 mr na 100
r, B iuMoHe — 50 mr, B nerpywke — 150 mr. CyrouHast noTpeOHOCTL 4C/10BCKa
B BuTaMmuHe C okoso 70 Mr, OTHOCUTCS K rpynie BOJOPACTBOPUMMBIX BUTAMM-
HOB. [Ipu XpaHeHnu npu J0CTYNE KMCAOPOIa M HATPEBAHMM Pa3aracTcs.

Jducaxapuabl (0u03bI) — 3T0 yruieBojsl ¢ oduwel popmynoit C,H,0 ),
COCTOAIINC U3 JABYX MOHOCAXapwa0B OJAMHAKOBON WM pa3HOW NMPUPOJLI, CBS-
3aHHBIC MCKJY CO00H O-IMIMKO3UAHON CBA3BIO, Pa3iMuyaloT BOCCTAHABJIHU-
BaKOILHE 1 HEBOCCTAHABIUBAOIINeE Ircaxapuasl. B nmpupoae Hanboiee pac-

MMPOCTPAaHCHBI CIICOVIOIHUC JTUCaXapHuIbl.
+

/ ManbTo3a + H,O o-D-rmokosza + o -D-rimokoza
H+

—» Lemobuosa + H,0 B -D-rmtokosa + B -D-rimokosa
C,H0,, -

H
\w: Jlakrosa + H,0 ——— o -D-rmokosa + B-D-ramakrosa

+

Caxapoza + I,0 o -D-rmokoza + B-D-dpykrosa

BoccranaBpiauBaromue aucaxapuabl COEIUHSIOTCS 3a CYET IIOyare-
TaNbHON (rIuKko3uaHo#) rpynnsl OH nepBoro u 4eTBEpTOro COUPTOBOTO THII-
pokcuiia apyroro MoHocaxapuaa. [Ipu nToM B nucaxapuae OcTaercsi OIHUH
CBO0OAHBIH 1OJyaueTAJNbLHBIH I'MAPOKCUII, KOTOPLIH COXpaHsIeT Croco0-
HOCTb K PACKPBLITUIO LIUKIA, T.€. K LUKI0-OKCO TayTOMEepUn. ITUM 00yCloBIe-
Hbl BOCCTAHABIMBAIOUIME CBOWCTBA W MYTApOTalUs CBEKEIPUTOTOBIEHHBIX
PacTBOPOB TAKUX AUCAXAPUJIOB.

MaubTo3a 00pa3yeTcsi NPy HEMOMAHOM I'MJIPOJIM3e NOJUcaxapuia Kpaxma-
Ja, B CBOOOAHOM BUJE HE CYUIECTBYET. JIErKO rUAPONUM3UPYETCS NPU HArpeBa-
HUM B KMCIIOW CPCJIC; B OPraHn3Me — Mol JAICUCTBHCM (PCpMCHTA MATBTA3BI Ha
COCTABJIAIOLIMEC MOHOCAXaPU/Ibl — 2 MOJICKYJIbI -D-rIOKO3bI.
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MCCTO PaCKpPBITHA

I 0 IMKIIa
H
[Mukno- *NOH  HJ! CBoOoaHBI
dopma OH<7o|-nonyaueransmwrii
11 ol H OH (TIMKO3MHbIH)
o.-D-rmoko3a o-D-rmokosa THIPOKCHUIT
o-( =4)-O- mm(osﬂﬂﬂda CBAA3b
- LHKIIO-OKCO TAyTOMEpPHs
CH,OH CH,OH
OKCO- H OH OH 0
bopma OH on 1l
1 ampnernamas
H OH (BOCCTaHaBIIMBAKOLIAN )

rpynna. IIpu okucnenuu
o0pasyeTcs MaIbLTOOHO-
HOBasl KHCJI0TA

o -MabT03a (COIOA0BEIM caxap)
(IIMKJI0-0KCO TayTOMEpPHEIE (POPMEI)
MoxkeT OLITEL U 3-ManLTo3a
Hennoéuo3za obpasyerca npy HEMOIHOM THAPONM3E MOJMcaxapuaa Le-
JIONO3bI, COCTOUT W3 NBYX OCTartkoB [-D-rmiokos, cessanubix f-(1—4)-O-
IVIMKO3UHON CBA3LIO!

CH,0H CILLOH ~ ———— MecTO pacKphITHsI
o 0O ITUKIIA
H \{\
i, 4 10 4
ﬁ}ggﬁz OH H i 0 CBOGOHIIHI‘&E
1O s i e Om MOJTYAIICTATBHBIN
D ' (TIMKO3HIHBIH)
B -D-rmioxo3a B -D-rmoko3a FUAPOKCHT
B-(l==4)-O-rmuKos3uaHas cBI3b
CH,OH N’ CH,OH
OH
OKCO- Il H ‘,/0 albjeruaHas
dhopma O OH HC (BOoCCTaHABIHMBAIOIIAL )
N~ rpynna.
H OH

B -Ienmodnoza (LUKIIO-0KCO TayTOMEPHBIE GOPMBI)
JlakTo3a (MomouHbIil caxap) conep:kurcs B mMoloke (4-5%); momyuaercs
13 MOJIOUHO# CBIBOPOTKH MOCIe TPOU3BOACTRA ChIpa Wi TBopora. CocTOUT U3
B-D-ranakTo3sl W o-D-rmoko3sl, cBs3aHHBIX B-(1—>4)-O-rouko3uaHol cBs-
3610, JlakTO3a B OpraHn3Me pacuieruisieTcs o AeicTBHEM (pepMeHTa JJaKTa-
3b1 HA COCTABJISIFOIIIIE MOHOCAXAPU/IEL.
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C11,011 MECTO PACKPBITUS

HO O ITUKIIa
H ;
Iukio- “Couw w04 CroGoarbiifo-]
! JHBI |OL-
dopma 5| 2 H /IIOleaL[el‘a_;lbllhlﬁ
H OH THAPOKCHIT
B -D-ramakrosa a-D-rnwoko3a
B-(1= 4)-O-rnuko3ngHas cBA3b
CH,OH u CH,OH
OKCO- HQ 11 //(') AnbJICTHIHAA
dbopma Ol H C< (BoccTaHABJIHBAIOMIAN)
H \ s rpynna. [Tpn okucnenun
H OH H OH 00pazyeTcs JIaKTOGHOHOBAST
KHEJI0TA

o -JlakTe3a (unKI10-0KCO TayTOMepHbIe (hOop-
Mbl). Mosxer ObiTh ¥ B-J1aKrosa

HepoccranaBiuBalomue Jucaxapuabl o0pasyoT CBA3b MEKAY MOHOCA-
XapUIaMu 33 CYET MONYyalleTadbHBIX (IJIMKO3UIHBIX) TUIPOKCUIOB, B CBA3U C
4yeM He 00pa3yloT TayToMepHbIX (hOpM M HE 00J1a1a10T BOCCTAHABIMBAIOLIUMU
CBOUCTBAMU.

Caxapo3a (TpOCTHUKOBLII caxap) umeer HauOOoblICE 3HAYSHHE U3 Auca-
Xapua0B AaHHOM rpynnbl. OHA COACPKUTCS B CAXapHOM TPOCTHUKE, CaXapHOU
cBekae (10 28% o1 cyxoro BeuiecTra), Cokax pacteHui, mioaax. CocTout m3
o-D-rmokonupanossl U B-D-GpykTodypaHo3bl, CBA3aHHBLIX MEKIYy COO0H
(1>2)-O-rnuKo3uaHON CBA3bIO.

CH,OH

H ol

JVH | o -KOHpUTYypanusa
OH H

OH1 T °
H OH

¢.-D-rinokonupanosa O=— (1==2)-O-TUKO3MIHAS CBA3D

HOH,C O

CH,OH B-korburypargus
OH H!
B-D-¢pyxrodypanosa
HuBepeus caxaposbl — u3MeHeHUe YIIa BpallleHUd caxaposbl Nocie ee
ruapoausa ¢ D (+) 66,5° no D (-) 40°, 3a cyeT cunbHOro npeodiaaanus JeBo-
ro Bpaiuenus Gpykrossl (D (-) 92°) no cpaBuenuio ¢ rimokozou (D (+) 52,2°).
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HHBepTHBII caxap — cMeCh PaBHbIX KOJIMYECTB INIHOKO3bI M QpyKTO3bl. [1pn-
POAHBIM MHBCPTHBIM CaxapoMm sBJIsACTCA Mc. B opraHusme caxaposa pacuicruis-
CTCS HA COCTABRJIAOLIMC KOMIIOHCHTDI 101 ACHCTBMCM ()CPMCHTA caxapasbl.

Mommncaxapuas! (MOJAHO3BI) — HTO OMOIIOIIUMEPBI, KOTOPBIC COCTOSIT W3
OONBIIOTO KOJIMYECTBA MOHOCAXAPHIOB.

TTonucaxapuapl JIETKO THAPOIM3YIOTCS B KHCJIOW cpeae, YCTONYHBEI B
MIEIOUHBIX Cpellax, THAPOIIN3 MTPOUCXOIHT CTYIICHYATO:

+H,0 + H,O +H,0
(CH,,05), = (CH,,05), CoH0, :
THAPOIU3 TU/IPOJTH3 UIPOJIN3
nonucaxapua OJIMTOCAXAPU/IbL JMCAXAPHIbI
nCgH 04
MOHOCaXapH/ibl

ToMomosmcaxapuabl — NP THAPOIIU3E AAIOT OAWHAKOBBIC MOHOCAXapH-
JIbl (KpaxMaJi, TIIHKOT'CH, LICIUTI0JI03a U . ).

Kpaxman — Guononumep, cocTosiuil w3 OONBIIOTO KoJTWdecTBa o-D-
IJIIOKONMPAHO3, CBA3aHHbIX 0-(1—4)-O-ruKko3uaHON €BsA3bl0 (THI CBA3M
MaJTbTO3bl). B oprannsmMe rugpoimsyeTcs (pepMEHTOM aMWJIAa30# MOITAIHO A0
TJTFOKO3BI (0T «amilumy» — kpaxmain):

CH, OH CH, OH CH, OH Cll, ou
|<0H H>‘1 ’(011 >L ’<OH FDL )(()H
O [
H OH 1 H

(DparMCHT MOJICKYJIH KpaxmMaJja q)paKL[HPI aMH.103B1
(o -(17=4)-O-171MK03u 11ast CBA3DL)

Dpakinsg Kpaxmana — aMHJIONMEKTHH UMEET BETBHCTOE CTPOSHIE TTOT00HO
rIMKoreny 3a cuer a-(1—6)-O-riKko3uIHbIX CBA3CH.

I'nmukxoren (KWBOTHBIN KpaxMan) — OHOTIONMMEP, MMEIOIINN BeTBHCTOE
CTPOEHME, COCTONUT U3 0-D-IoKonnpanos, cesizaHHbiX o-(1—>4)-O-rinko3naHol
1 0-(1—6)-O-rIMKo3naHON CBS3sIMU. 3a CUCT MOCAeAHUX 00pa3yeTcs OTBETBIIC-
HHsl OT OCHOBHOM LCTIU. COACPHKUTCA B IMCUCHU, MBILLILIAX, MO3I'C, SIBJISICTCS 3arac-
HbIM 3HCPICTHMHCCKUM BCLICCTBOM OpraHu3Ma. B opraHysmc pacuiciuisicresi amm-
JIOJIUTUYCCKAM (N0 ACHCTBHCM aMuiiazbl) M (HochoponuTiIcckum (1101 JICHCTBU-
em H3PO,) myTsimm.

TIeTeponoaucaxapuabsl — 3TO NOJTUCAXapyUIbl COCIWHUTEIILHON TKaHU.
OHU COCTOAT U3 Pa3HBIX KOMIOHEHTOB (YPOHOBBIX KHCIIOT, aMHHOCAXapHIOB,
areTUIAMHHOITPON3BOIHBIX MOHOCAXaPHIOB U M. ), CBA3aHHBIX MEXIY COOOM
O-TIMKO3UIHBIMY CBA3AMU. B OOJBIIOM KOIMMYECTBE OHU COAEPIKATCS B CO-
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€IMHUTENbHOM TKaHU (KOXKA, XPALLY, CYXOKUIUA, CyCTaBHAs KUJKOCTb, POro-
BM11a, KOCTH, CTCHKH KPYIHBIX KPOBCHOCHBIX cocy/ioB). Haunbosice n3yucHb
XOHJIPOUTHHCYAb(ATHI, FTHAJIYPOHOBAs KNUCIOTA, MCNAPHH.

COOH CH,OH COOH
H O H O
‘\()4 H | 0 1 4/ H 1
O H H O OH H O ..
H AN

H OH 1 NHCOCH, H OH
|

| brosmenit (parMenT

@®parMeHT rHajaypoBoBoii KueaoTsl ( f-(1=3)-O-riuko3nanas cBsisb)

Bro3nblii pparMcHT cOCTOUT U3 o0CTaTKOB D-IIIFOKYpPOHOBOH KMCIOTHI 1 N-
auctui-D-rirokozamuda. ['majlypoHOBasi KMCJIOTa MMCCT BBICOKYHO MOJICKY-
nspHYIo Maccy — 2-7¢10°. PacTBOPEI THATYPOHOBO#H KMCIOTHI 0GNANAIOT BBICO-
KOI BSI3KOCTBIO, C YEM CBSI3BIBAIOT €€ OaphepHYIO (QYHKIHIO, o0ecTieunBaro-
IIYK HEMPOHUUACMOCTE COEIUHUTCIIBHOW TKaHW IS MMATOTEHHBIX MUKPOOp-
TaHU3MOB.

IMmanypoHoBas KUCJIOTA W XOHIPOUTHHCYIL(ATHI COAEPKATCI HE B CBO-
OOTHOM COCTOSTHUH, 4 B CBA3AHHOM BHJE C TTOJUMEHTHIHBIMU TETISIMU. YTIIe-
BOJICOJIEpIKAIIAE CMEIIaHHble OMOMOIUMEPHI COCTABIAIOT OCHOBY KIIETOK U
KUJAKOCTEH JKUBOTHBIX OPTAHU3MOB.

KonTpoabHBIE BOMTPOCHI

1. Yro Takoe yrieBomsl, Kak oHU KinaccupummpytoTes? [lokaxure 3Hade-
HUC YTJICBOJIOB B U3HCJICATCILHOCTH OPraHU3MOB.

2. Monocaxapusl: KiaccupUKaIms, H3oMeprs (TIOKaKITE Ha CeMEMCTBE TeKCo3).

3. Hanuure dopmyny D-rnrokossl npockuucid @uuicpa. YKaxUTe, KOH-
duTyparms Kakoro aroMa OIpeIenseT MPUHAIISKHOCTh K D-psxy?

4. Hanuwmute B-D-rmokonupanosy u €€ l-gocdar dpopmynamu Xeyopca.
OO0BsicHUTE CYIIECTBOBAHUE O~ U [3-DOpPM TIIOKO3EL.

5. Hanumure a-D-rntokonupanosy u eé 6-pocdar popmynamu Xeyopcea.
OO0BsIcCHUTE SBJICHUE MYTAPOTAIIVH,

6. Hanuiuute B-D-ranakronupanosy ¢opmyioil Xeyopca. YKakuUTe, KOH-
(urypanms Kakoro aroMa OInpeneseT MPUHAANEKHOCTE K D-psay?

7. Hamumure o- u B-GopMbl ramakTonupaHos3sl GopMysiaMu Xeyopca.
OOBsICHUTE, ¢ KAKUMH BUAAMH W30MEPHUH CBA3aHO UX CYIIECTBOBAHWE?

8. Hamuiuute nenuyio (oTKpeIiTYI0 Gopmy D-manHo3bl u D-keunossl gop-
mynamu Kosmu-Tonnenca). Ykamure, koHQUrypanus Kakux aTOMOB OIpee-
JA€T UX MPUHATICKHOCTE K D-psamy?

9. Hanummre dopmynsl Kommmi-Tonnenca D- u L-ppykrossl. YkaxuTe,
KaKol aToM OyIeT onpeesaTh HX OTHOCHTEIBHYIO KOH(DUTYparuo?
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10. Hanuuure a- n B-anomepsl D-gpykrodypanossl. C kKakdMu BUAaMU
W30MEPUH CBsI3aHO WX oOpa3oBanue?

1'1. Hanuwunrte popmyasl a-D-ppykrodypanossr u e€ 1,6-nudochopnoro
s¢upa. KakoBo 3HaUeHHE WX B ITpolieccax Merabomu3ma?

12. Hanumure D- u L-pubo3y npoexuusmu Ouuiepa. YKaKUTe, Kakoi
aToM OyAeT OompeneNsTh WX OTHOCHUTENBHYIO KoHburypanuio? Kakoit u3 3tux
YHAHTUOMEPOB XaPaKTEPEH 1A KUBOTHBIX OPTaHU3MOB?

13. Hanmummte o- u B-anoMepsl D-pubodypanossr dopmynoit Xeyopca.
Kakas u3 stux ¢opm yudactByer B oOpasoBandud N-TJIUKO3UIHOM CBA3U B MO-
HOHYKJICOTHAAX, BXOISIIIUX B COCTAB HYKJICHHOBBIX KHCIIOT?

14. Hanumute a-D-mesoxkcupudodypanosy dopmynoii Xeyopca. YKaxu-
Te, KOH(PHUTYpaLnsg Kakoro aToMa OnpeaeseT MpUHAIIeKHOCTb K D-psay?

15. Hanummte a-D-ne3oxcupudbodypano3y dopmynoit Xeyopcea. [lokaxu-
TC CXEeMaTHYHO 00pa3oBaHWC N-IJIMKO3WIHON CBSI3W C a30TUCTBIM HYKJICHHO-
BBIM OCHOBAHHEM.

16. Hanmiure pubo3o-S-gocdar popmynoi Xeyopca. Kakum tunom ces-
31 OHH COETMHEHBI?

17. Hannwmre 2-ne3okcupndo3o-S-pocdar Gopmyiioil Xeyopea, Ha30B8U-
T€ THI CBSI3W MEXKTy KOMITOHEHTAMH.

18. Hanuuinre cxemy peakluu OKUCICHMSA TAIOKO3bl THAPOKCUIOM MEAU
(I1) (peakmus Tpommepa). C kakod 1IeNTbI0 OHA UCIONB3YETCA B OHOXUMHUe-
CKMX UCCeN0BaHUuaX?

19. Kakoe CBOWMCTBO TITIOKO3EI JIGKUT B OCHOBE B3aWMOIEHCTBUA €€ ¢ pe-
aktuBoM Denunra? YKaxuTe COCTaB 3TOrO PEakTUBA U NPEUMYILECTBO mepe
peakuuen Tpommepa.

20. Hanuimure peakiiyio MOJyYSHUS TIIOKAPOBOM KUCIOTHI M3 D-IMIOKO3BL
YKaxuTe yCIIOBHS.

21. Hanuune KakuX CBOWMCTB y TIIOKO3BI MPOSBIACTCS B PEaKIUU ' ceped-
pstHOTO 3¢pkana’? Hanmummte ypaBHEHUS peakilni.

22. IlpoBemuTe peaknuio TJIIOKO3bI B OTKPBITOH (dopMe ¢ cUCTeMOi
HAA+H,, Ha30BUTC MOIYUYCHHBIN [IPOIYKT.

23. C moMOMIBI0 KaKOW PEaKIiui JOKA3bIBACTCS HAIHYHE HECKOIBKUX THI-
POKCWIBHBIX TPYIIT B IIOK03¢? Hanuimmre cxemy JaHHON peakiyi.

24. HanwmmmTe peaknuio MeKapOOKCHINPOBAHUA TIIOKYPOHOBOM KUCIIOTEHI
B OTKPbITOHN Ppopme. HazoBuTe ony4eHHOC COCAMHCHUE.

25. Hamummure peakmuio ToOmydeHHsS D-TMOKOHOBOW KHCIOTHI u3 D-
IJIIOKO3bl. Y KOKUTE OKUCIUTEb.

26. Hanummte peakinio B3aumoelicteust -D-rimroxonupanossr gopmy-
Joi Xeyopea ¢ HoMCThIM MeTWIOM. Ha30BHUTE NOAYUCHHOE COCTMHCHUC.

27. Hanmmmmre peakmuio B3auMoaecTBHsl [3-D-TIOKOMUpaHo3bl ¢ 3THIIO-
BbIM CIIMPTOM B Cpe/ie CYXOro xjaopopoaopoaa. HazoBute nosyuyenHoe coeau-
HeHue. [IpoBenuTe ero THAPOIN3.
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28. Kakue cBOMCTBA INIIOKO3bl O0YCNABAMBAIOT BO3MOXKHOCTL €€ oOHapy-
KEHUSI B OHOIIOTHYECKUX XKUAKOCTAX C peakTuBoM [ aifHeca? YKakuTe KOM-
IIOHCHTHI, BXO/ISALIME B €r0 COCTAB.

29. HammmmTe peakmiio 00pa30BaHNs 2-aMHHOTITIOKO3BT (XHTO3aMIH), TIPO-
BenuTe e€ aleTUIMPOBAHUE COMIACHO CXEME M HA30BUTE MOIYYEHHDBIE MPOILYKThL.
#NH; -+ CH,COOH

Y.

D-TH}OKOHHpaHOBa

B

30. Harmmmmre peakunio nonyudeHust MeTui-f-D-rimokonmpanosuna ¢op-
MyJnamMu Xeyopca. YKaKUTE YCIOBUS, IPOBENUTE €70 TUAPOIINS.

31. Uro Taxoe nucaxapuasl (0no3s1)? Kak onn knaccudmimpyrores? [Ipu-
BEIUTE IIPUMEPHL.

32. Hanmmwure peakuwio THAPONIN3a o-MajibTo3bl (popMysiaMu Xeyopca.
Vxaxure O-TTUKO3UTHYIO CBSI3b.

33. Hanuwute peakumioo oOpa3oBaHMs [-J1aKTO3bl M3 COOTBCTCTBYHOLIMX
MOHOcaxapumoB Qopmyiaamu Xeyopca. OOmagaeT 1M oHA BOCCTAHABIHBAIO-
UMU cBOHCcTBAMU? JlalTC MOSACHCHUS.

34. HanmnmTe peakmuio OKHUCICHUS [-MalbTO3bl, OOBACHHTE IIOUESMY
BO3MOKHO €€ NPOXOKACHUE.

35. Hamumwure peaxmmio oOpa3oBaHUS Caxapo3bl W3 COOTBETCTBYIOIINX
Monocaxapuaos (opmynamu Xeyopca. Obsagaer au oHa BOCCTaHABIMBAIO-
MAMHU cBoMcTBaMu? JaliTe oOBACHEHNE.

36. Hanuuimte peakuuoo OKUCICHUS O-JIAKTO3bl, HA30BUTE NPOAYKT peak-
1iu. [ToueMy BO3MOKHO MMPOXOKIECHUE ITOH peakinu?

37. Kak MOKHO J0Ka3aTh. a) OTCYTCTBHE BOCCTAHABIUBAIONICH CIOCOOHO-
CTH y caxapo3bl; 0) Hanmuuue B Hell PpykTO3HI?

38. OObsgcHUTE 4BJICHUE WHBEpCUHU caxapospl. [lpuBenute nmpumep mpu-
POIOHOTO UHBEPTHOTO caxapa.

39. Uto takoe nonucaxapuapl? IlosgcHuTe pasHUIy MEKITY TOMOIIOIUCA-
XapuaamMu M reTeporioiMcaxapuiamu,

40. 13 xakux MOHOCAXapuIHBIX 3BEHBEB MMOCTPOCH Kpaxman’! Hammmure Tpu-
O3HBIH (PParMeHT LISTIN, TOKAKITE ¥ HA30BUTE CBSI3W MMy MOHOCAXapHIaMH.

41. VI3 KakuX MOHOCAXapUIHBIX 3BEHLEB ITOCTPOEH TJIMKOTEH (JKUBOTHBIN
kpaxmai)? Hanuwure crpocHue Ono3Horo gparmMcHTa OCHOBHOM LICIM MIMKO-
reHa U TMOKaKuTe 00pazoBaHue OOKOBOTO OTBeTBIeHH. Ha3zoBuTe 1 mokaxure
CBA3M, COCIMHAIOIIME MOHOCAXAPU bl B ITIMKOICHE.

42. Kakue mormmcaxapuibl HA3BIBAIOTCA TeTepornonucaxapuaamu’? Harm-
LIMTE CTPOCHHUEC KOMIIOHCHTOB IMAlypOHOBOH KHC/IOTBl M YKAXMUTC XapakTep
CBSI3M MEXKIY HUMHU.

43. U3 xakux ¢pakuuii coctoutr Kpaxman? C kakod uz 3tux ¢pakuuii
UMEET CTPYKTYPHOE CXOJCTBO TITHKOTEH?

44. KakuMy nyTAMHU IOPOUCXOIUT "MoOunusauusa” TIMKoreHa (pacuierie-
HUE JIO TITFOKO3bI) B opraHm3me?
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45. Hanmuiudte TayTOoMepHbie (opmbl MaibTO3bl (opmynamu Xeyopca.
VEKaXUTE peayITUpYIONTHi (BOCCTAHABIINBAIOIINI ) PParMeHT MOJIEKYJIEL.

46. HanuiuTe TayTomMepHbie GpopMbl naktosbl Gpopmynamu Xeyopcea. [lo-
KKUTE PEAYLIUPYIOMUHA (BOCCTAHABIUBAIOIINI) (pparMeHT MOJIEKYIIBI.

47. Hanuiiute TayroMepHbie (GopmMbl 1eM100103b1 GopMyaamu Xeyopca.
[TokaxxuTe pemyUpyOMNi (BOCCTAHABIMBAIONINI ) (hparMeHT MOJEKYIIHL.

48. Hamumre cxeMy CTYNMEHYaTOro THIPOIM3a KpaxMasa, Ha30BUTE MPo-
MEXKYTOUHBIC W KOHETHBIH TTPOAYTHI THAPOIN3A.

2. 0-AMHHOKHCIOTBI, IeNTHABI, Oe1kn. CTpoeHHe, YPOBHH CTPYKTYPHOI
OpraHu3alHuu, XHMMHYECKHE CBOiicTBA, OMOPOJIb
0-AMHMHOKHC/JI0TBI — 3TO MPOU3BO/IHbIE KAPOOHOBBIX KUCIOT Yy KOTOPbIX
aTOM BOJOPOAA MPH G-yIIASPOAHOM aToMe 3amelleH Ha amunorpynny (-NH,).
B o0uiem Buzie (popMysy 0-aMMHOKHCIIOT U300PaKAOT CJICLYOLIMM 00pa3oM:
L

R-CHNH,-COOH
AMHHOKHCTOTEI
Knaccuduraims ORNETO
TTo panmkany ‘&uﬂpachcmcl |Ap0MaTHLIe(:KHe | |l"eTep()uHKﬂullec-KHe‘
L]
[o umcay MOHOQaMHHO- MOHOAMHHO- JnaMHHOMOHOA
KapOOKCHIBHBIX |MOHOKapOOHOBbIC| |quKapGonoBLie | |KkapGoHOBbIE
M AMMHOLPYILIL \\
To cogepaxanuto | comepxkantie |rHAPOKCHAMHHO-
ApYTHX OYIKIA- | cepy KHCJTOTEI
OMANLILIX TPYTIN
buonoruueckas
| 3aMerTuMLnIe | |He3m1eﬂum1b1e |

I{J'[’dCC[/I(]]H]{ﬂLIHS[

Msomepns Wzomepus Hzomepus Ourryucckast
YTIEPOITOro | [Imonokerrig Hu3oMCpus
CKEIleTa OYHKITMOHATEHOH
rpymibl -NH, (c.p.y)
OnTHdccKas 3
a3oMepust | ~PAA ‘ | D-psin ‘
TlpeacTasuTenu
Hucrenn | Cepun [Lziinzn Acuapary- | JTmsunr  [@ennna-|Cuctuonn
IucTuH Tpeotwn |Ananun HOBasl KMC-| Aprunun narmn Tpunrodan
MeTtnonun, Bamun noTa Opnutan [TuposwH

JlcitiH [myTamu-
Hzomnciinug | mosas
KHACToTa
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Knaccnpukanuus U CTPYKTYPAa AMHHOKHUCIOT

I. AmndaTuueckne o -aMHHOKHCIOTEI
1. Hefitpaaeneie (cogepxat oaay —COOH u onny —NH, rpynms):

o H,C_
H,N—CHz;~COOH - rmux (rom.) ~CH—CH;- CH COOH - aeiiun (1eit)
@ FMHUKOKOI HBC NH2
CI]?(;H—COOII - aJlaHuH (aa.) H,C— CH o
NH, CH CH COOQOH - u30IelIHA
) . nne. )%
HCL o a HC™ N, (nre.)
HCo CH CH COOH BanuH (Ha.l)
3 NH2

2. Kucabie (copepxat ape —COOH u oauy —NH, rpynnsr):

HOOC—CH5— CH COOH - acniaparunosas HOOC-CH;CHz CH COOH - rnyTaMuHO-
NH,, KHCTOTa (acT.) NH,, Bas KACIL0Ta

i (rmy.)
3. ()CH(;BI-II:IE (comcpxat ogny —COOH n a8c —NH, rpymimsr):

o
(.H (,II—(,]I—(,I] COOQOH - opauTHH ?H:_(CHQ)T?H_COOH - JIM3MH (ng_)*

NI, NH, (opH.) NI, NH,

£

H,N- C NH-(CH,);~ UI—COOH AprHHIH
NH NII (apr.)

K rpynme amudartnyecknx o-aMUHOKUCIOT OTHOCATCS THAPOKCHAMMHO-
KHCJ0THI (CoflepKaT JOTOTHATENbHO rpymny —OH):

CH CH COOH H,C— LH (,H COOH
OH NH - cepuH (cep.) OH NHL - TPEOHHH ('Ipe)

Cepycoaep:kane aMHHOKHUCJIOTHI (cojepxkaT THOIBHYIO Tpynmy —SH,
TUCYTBOUIHYIO —S-S—):

(ITIIE—(FII—COOII- ITUCTEUT (I1HC. ) ?H;S—S—?Hz
SH NH, H,N-CH CH-NH,

CH;~CH;~ CH—COOH COOH COOH

SCH3 NHA - METMOHMH (MG’T’; Lipcrym (mmc.-S-S-nuc. )
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Il ApomaTuueckue:

@CH;(;H—COOH

NI,

- permnananua™®

(chers.)

[T FeTepounknuyeckue:

I\
QI}CH;LI*H—COOM
| NH,
H -

- THCTHIUH
(ruc.)

UMHHOKHCIIOTBI:
llz(l;‘—(l" 112
HEC\N,CH-COOH

H -mpomn (mpo.)

HO‘@’CHE—(IZH—COOH

NI, - THpO3UH (THP.)

[::j:—jr—CH;gH—COOH
N NH,

I
H - rpunrodan ('r]:mj'E

HO,
HC—CH,

H,C\ CH-COOH

I
H

- TUAPOKCUIIPOJIUH
(mpo. -OH)

3BC3I0YKOIH (*) TTOMCYCHBI HE3AMECHHMbBIC AMHHOKHCTOTBI - 9TO TC, KOTOPBIC HC
CHHTC3NPYROTCA B OPraHHU3ME H JOKHEBL 00s3aTelIEHO [MOCTVIIATB C MHIISH.

OnTHYecKas H30MEPHS 0-aMHHOKHCTIOT
Bce t-aMHHOKHCIIOTHI, 3a HCKITIOUEHHEM TIINIIHHA, 001adar0T ONTHIECKOH

W30MEPUEN.

OTHOCHTeIbLHAA KOHq]HpraHHH O=-aMHHOKHCIIOT, T.C. IIPHHAIJIICHKHOCTD

K D- unmu L-psgy, onpenenserca mo KOHGUTYPAIMOHHOMY 3TalOHY — TIHIE-
PUHOBOMY anbjaerumy. Jlig HToro mnpu HanmucaHuu (GOpMyIIbl AMUHOKUCIOTEI
KapOOKCUIbHAS FPYNNA TIPU O-YIIIEPOJHOM aTOME MOIKHA OBITH HAIpaBlie-
Ha BBEepX, a 0-aMHHOTPYIIIIA ¥ BOJOPOJ HAXOIOWUTHLCS CIIpaBa U ClIeBa OT XH-
pPalbHOTO (ACUMMETPUUYECKOT0) aTOMA.

JHAHTHOMEPHI (ONITHYECKHE AaHTHIIOABI) ¢-AMHUHOKHCJIOT

XWpalabHbIH LICHTP

COOH COOH
H—NH, H,NT—H
CH, CH,

D(-)- o -Ananuu

L(+)- o -Ananns
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XupanbHblid LEHTP

COOH COOH
H—TNH, —11
H I H——H
COOH COOH
D(+)-o -AcnaparuHoBas L(-)-a -AcmaparnHoBas
KHCJIOTa KHCJIIOTA
XUpaneHEIN TICHTP
COOH COOH
H—INH, [I,NG1—H
H——H H——H
A 2
D(+)- o -PeHMIaNTaHIH L(-)- a-®cHunamanmy

B cocras 0e/ikoB 4Ye/loBeKAa BXOJAT U-AMHHOKHCIOTHI TOJILKO L-pﬂ)]a,
YTO UMEET BAKHOE 3HAYEHUE B OCTPOSHUM UX NPOCTPAHCTBEHHOU CTPYKTYPbL
U BBIMOIHCHUU QPYHKUMH.

XHMHYECKHE CBOHCTBA AMHHOKHCI0T
XUMUUECKUE CBONCTBA aMWHOKHUCIIOT OTIPCACIIAIOTCS KaK KapOOKCHITBHOM,
TaK U aMUHOTPYIIION, ¥ CICUHDUUCCKUMHY pCakUHSIMU, 00YCJIOBIICHHBIMY Ha-
JMaueM 00CHX ITUX T'PYIIIL.
B pacTBOpax aMWHOKHUCIIOTHI CYIIECTRBYIOT B BHJIC OMNMOJAPHBIX WOHOR,
YTO 00yCIOBIMBAET X aM(oTEPHBIE CBOWCTRA,

H
' ,//O ll{ -0
N, o) . O

bunonsapusiii noH

OO0pa3zoBanme coJiei (¢ OCHOBAaHMAMU M KHCJOTAMMU):

R—?H—COOH + NaOll —— R—?H—COONa + H,0

NH, NH,
Coib
R—(le—COOH + HCI R—(I:-H—COOH
NII, NHBCI
Comn
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Oo0pa3zoBaHne BHYTPHKOMILIEKCHBIX coJieii (Xe1aToB):

NH, O
O e 2 ~C=0
Y
2R—CH-CT |+ Cu(OID, NG
NH, rony6oi -2H,0 0o=C._ / FUI\N/CH-R
0ca/I0K 0 H,

CuHUI NpO3padyHbIi pacTBOP
Peaxuus ¢ azorucroii kueaoroii (Peakuns Ban-Cnaiika) 1e)KUT B OCHOBE
ra3oMeTPUUECKOro OMpeneaeHus KOIM4eCTBa AMUHOKUCIIOT:

R—CH-COOH + HONO R—CH—COOH + N,}+ H,0

NH, OH
B I'mapokeukucnoTa

Peaxknusa ¢ ¢popmanbaerugom (Meton CépeHceHa) UCTIONb3YETCS IS KO-
JUYECTBEHHOTO TUTPUMETPUIECKOTO ONPEIEEHH aMUHOKUCIIOT:

1 »Tan: 6IoKUpoBaHUE AMUHOTPYIIEL (POPMATHACTHIOM:

R—CH—-COOH + n—cfo — R—CH—COOH + H,0

NH, H N=CH2
N-mMeTHIEHOBOE
MPON3BOIIOEe AMUOKUCIIOTLI
2 »TaI: TUTPOBAHUE IIEIOUYBIO!

R—CH-COOH + NaOH R—CH—COONa + H,0
N=CH, N=CH,

AMPHOKUCIIOTBI CITOCOOHEBI K PeakIusaM 00pa30BaHUS CJO0KHBIX 3UHPOB,
rajJloreHAHruApPUA0B, AMHA0B TI0 KapOOKCHIBHON TPYIINe, a TaKKe 3aMere-
HUS [0 PaguKary. AMUHOKHCIOTHl CIIOCOOHBI K OOpa3oBaHUIO HEeNTHIO0B,
CXEMAaTUYECKH peakuus uaeT caeayiomumM oopasoMm (yuactue -COOH u -NH,
TPYMMbI PATOM CTOSIIUX AMUHOKUCHOT), 00pa3yeTcs NenTUaHas CBA3b:

)
0O
O O O O
H N—CH—C// OH +H H—CH—C//—OH I N—CII—éLNII'CII-C/LOII
o | HO ] |
R R, R, R,
Hunentuna

MeTabonuecKue peakiiii AMUHOKHMCJIOT — DTO PEAKIINH, UIYIIHE B Op-
ranu3Me. HaubGomee BakHble META0ONMYECKHE PEAKIIMU — 3TO Ae3aMMHHPO-
BaHMe, JeKAPOOKCHIMPOBAHME, TPAHCAMHUHUPOBAHME (NepeaMHUHHUPOBA-
HHE), B3auMONpeBpallieHue aMHHOKUCI0T:
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1. lexapOoKcuIInpoBanme

- R_(FHE
-COE NH-}

OWOTEeHHDII aMHH

2. le3aMHHHpOBaHNE

-NH,

2

a) okncimrenbHoe + 1/2 0, 0) BHYTPUMOIIEKYIIA PHOE

R—(I%_COOH R—-CH=CH-COOH
O HEenpeacabHas
KETOKMCIIOTA KMCIoTa

3. Tpancamuuuposanue (Buramut B):

R—?H—COOH
NH, —_—
AMUHOKHCIOTA
O

(0bMeH (YHKIIMOHATBHBIMU TPYIITIAMHA)

a) +IOOC— C CH;yCH;COOI—R— C COOH + I100OC— CH (CIL,);COOH

o- kelO]lelapOBaﬂ

O NII TIyTAMHHOBAA
KHCIIOTa HOBAS KETOKNCIOTA KucaoTa (HoBas
AMUHOKUCTOTA)
6) + HOOC— C CH;-COOH — R— L COOH + HOOC— CII Cl;-COOH
IITABCIICBOYKCYCHAs O NH acriaparuHoBas
KHCJIOTa HOBaA KETOKHCIIOTA ) KHCIIOTA (110]335[
aMUHOKHCIIOTA)
BBaHMOHpeBpaIueHHe AMHHOKHCIIOT:
9 CILHL  HS—CH, oy (H7 STSCH,
(ITH-NH2 -+ (I,‘H-NH2 CH NH ?H-NH2
COOH COOII 2H  CooH COOH
HUCTEHH IUCTEUH

TUCTHIT

6) I'mppokcunaza
OCHZ—(I:H—COOH ald - HO@CH;(I:H—COOH

NH, NH,
DeHunananuu Tupozun
Aprunasa Tl\THz
B) H,N-C | —NH- (CHQ)—ITC COOIH C=0 T QHECHE—CHE-?H-COOH
NIT NH 2 NH,  NH, NH,
Apruamm Moueruna Opautun
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beaku

beaxkn (mporeHHBI) — OUOMNOJNMMCPBI, COCTOSUIMC W3  (-AMUHOKMCIIOT,
CBSI3aHHbIX NENTUIHOM CBA3bIO (_ﬁ'lﬁ_' U SABJISIOIUMECS HOCUTEIIAIMU FKU3HU.
OH

VY CIOBHO CUNTAIOT, UTO TIRTITHIBI cofiepkaT B Monekyie no 100 (3To cooTBeTcT-
ByeT MojiekyisipHoii macce o 10000) a 6emxu cBoime 100 aMUHOKHCIOTHBIX
ocTaTtkoB (MoeKy sapHas macca ot 10000 10 HECKOIBKUX MIJLTHOHOB).

IenTuauas cBA3b o0OpasyeTcss 3a CYET OTIISIUICHWS THIAPOKCHUIBHON
rpynmel oT Tpymel -COOH ofHON aMHHOKHCIOTHI W BOIOPOJa OT O-
AMUHOTPYIIBL APYTOH, ¢ BBIICICHHEM MOJICKYJIbl BObL.

0 i 0 it 0
HN-Q=CHO+ TIN-¢=C0I + HN-C~C~0H
R R, R, -2H,0

ITI HHOIIIII{O
C

N-koHITeRas HZN_(F_C_;_N_C_C_,_N_ _E‘_OH C-koHueBas

AMWHOKHCITOTA : ; ' AMHHOKHCIIOTA

Tpunentuy

Heu'mu,uaﬂ CBA3DL
Hazganue TMCTITHIAa HAYUMHACTCH C N-K‘OH[[GBOﬁ AMHWHOKHCIIOTBI, ¢ U3MCHCHH-
€M OKOHYaHHA HH Ha HJI, B HOCJ’ICZ[HCﬁ AMHHOKHCIIOTC OKOHYAaHHE HC U3MCHACTCHA.

TR R QR H (0
(F_ICTNI_(F_IC#NI_CI‘: C—OH N-xoHLeBas aMUHOKUCIOTA
CH, ?CHZ) % CH, - QJ1aHuH
i NIL] | C-xonyesas aMMHOKUCOTA
i = N :/NH - PHCTHIULL
\
v A v /\ v /
Anapguil JInsun MacTuavu

Wi TpexOYKBCHHO! Ana-JInz-T'nc

Jansbiit nentun o0nagaeT OCHOBHBIMU CBOMCTBAMM, T.K. UMEET U3OBITOK
amutorpynn. M3oziekrpuyeckas Touka (MOT) ero aekuT B Liea04HOH cpee.

PaciingpoBka nepBUYHON CTPYKTYPBI 0€J1KOB
Ilepuunas crtpyktypa Oenka — 3TO NOCACAOBATEABHOC PACHON0KECHUEC
AMUHOKUCIOT B €r0 MOJICKYJe. XapakTepu3yeTcs TpeMs napaMeTpaMu. Kaue-
CTBECHHBIM, KOJMWYECTBECHHbIM HA0OpaMu aMUHOKUCJIOT M NOCICA0BATEALHO-
CTBEO UX COC/IMHCHMSA B [TOJIUNICIITU/IHON LICTIN.
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Onpeneienue N — KOHUEBbIX aMHHOKHCIOT U aMUHOKUCAOTHON N0CAE0-
BATCJILHOCTH MCTO/IOM JICIPa/Ialiiy M0 IAMAHY ¢ (PeHITN30THOLIUAHATOM (THO-
rUIAHTOMHOBBIH MeToj1). [TpuHumn metoaa: peakuus nentuja ¢ (PeHUIM30THO-
LIMAHATOM TIPOTEKACT KaK HyKJIco(puIIbHOE NprcoeHeHne (Ay) 1o cBasn N=C u
NPUBOJIUT K 0OPa30BaHHIO 3aMELICHHON (ennnTnomodesrHbl. OOpasyromuiics
NIPOAYKT TIPETEPIIEBACT BHYTPUMOIICKYJIAPHYIO LIMKITH3ALUIO ¢ 0Dpa3oBaHUEM CO-
OTBETCTBYIOWIETO Y-TIaKTaMa ((PEHUITHOTMIAHTONHA) ¢ JATBHEHIIM OTILECTUICHH-
€M €T0 B pe3yJibTaTe THAPOJIM3A TIENTUIHON CBA3N MEXKIY TIEPBEIM U BTOPOM MO-
HOMEPHBIMH 3BEHBSIMU. VI IEHTHUIMPYETCS] OH XpOMaTOTpa(puueckuM METOIOM:

1. CH;—N=C=S + HZN—CIJH—CO‘NH‘?H—CO—NH—?H—COOH —
'R R! RH

(b CHHJIH30THOIHAHAT
TPUTICTITHT

M4 3 2 1

A
— CH;—NH—-C NTI—CITH—CO'E'NH'CITH—CO—NH—(ISH—COOH
R : RI Rtl

"MeueHnrid menra”

2. Huxmausanus (cOuxenune atomos C, u C) u runposus (H,O, HC)

‘ﬁ ;
C Hx_ .
6N R NH 0CTaTOK
/C CH, N-KOHIEBOI

\
4 O RJ KHCI0TbL

+ NH,E(IEH—CO—NH—QH—COOH
Rl 'RIF
"YKOPOUEHHEIN nmenTua”
THOTHJIAHTOWH (Y -;TakTam)

(nnenTH(VKAINS TTPOBOANTCS XpoMaTorpaduIecKn)

TTocne 3TOTO ONSITE BCE HAYMHACTCS CHavasa 110 MEeCTY OUECPEAHON aMWHO-
KHUCIIOTHI ¢ N-KOHIA.

Onpenenenne N-KOHIEBOH AMHMHOKHCIOTHI H TEPBUHYHOH CTPYKTYPLI
mMeTogoM CeHrepa — UCTOPUIECKH 3TO OBIT MEPBEII croco0 OTIETIEHNS 1 WACH-
trdukaru N-koHeBoit amMuHOKHCIOTEI (D. Cenrep, 1945 r.) O1uM MeTooM
ObUIa pacumdpoBaHa NepBUYHAA CTPYKTypa Oelka ropMoHa WHcyauHA. [lerTun
o0OpabaTeBalOT B ciabormenoudoli cpene 2,4-muHATpo¢TOPOEH30/10M, a 3aTeM
MOMHOCTBIO TUApONU3yloT. M3 ruaponmsata BBIIENAIOT U HIEHTADUIMPYIOT
JH®-1mpon3BoHOE G-aMUHOKHCIIOTHI, HAXOJMBIIEHCS HAa IN-KOHIIE HMCXOIHOM
TENTHIHOW MOIEKYJIbL.
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NO3
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O,N NH—?H—CO—NH-?H—CO— .
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"Meuennlii menTHa"
NO2
O,N Nll—CITH—COOH + Cmech G-aMHMHOKMCIIOT
R
JAH®-mponseoaHOC
N-KOHLIEBOH ¢t -aMHHOKHCIOTHI
Brigenenne u uaeHTHQUKAIINA
Bropuunas cTpykTypa oenaka — YIOpSI0UYEeHHOE

PACIIONOKEHUE B MPOCTPAHCTBE OCHOBHOM MENTUIHON Iie-
nu. Jlna mnoOymsapHBIX (IIApOBHUAHBIX) OCNIKOB Hambouiee
TUMMWYHON siBasieTcs o-cnupanab (J1. Ilomunr, P. Kopu —
1950 r.) Bonopoanbie CBA3M HAMpaBJCHbI MNOYTU Mapai-
JenbHO ocu cnupanu. OHM yAepKUBAIOT LIeNb B 3aKPydeH-
HOM cocTosiuuu. Ha onuH BUTOK cnupanu B CpelHeM Ipu-
X0AMuTCs 3,7 aMUHOKHUCIOTHBIX OCTATKa; 1uar CIMpansu co-
crapnsger 0,54 um; anametp — 0,5 um. [Ipumepsr rnody-
JAPHBIX OCAKOB — aabOyMUH, MUOIIOOMH, FEMOIJIOOMH.

JApyruM BUIOM BTOPUUHOU CTPYKTYPbI NOJMIICITHIIOB U OCIIKOB SIBJISICTCS
B-cTpYKTYpa — ckhajuaThId CJION WIIM CKIIAIUaThI JIMCTOK, XapakTCpHas JIIs
GUOPNIISAPHBIX 0€KOB (MMCIOUIMX HUTCBU/IHOC, BOJIOKHUCTOC CTPOCHMC).
Onu MOTYT OBITH MApaIEIIBHBIMU (MMEIOT OJUHAKOBOE HanpaBiIeHHe oT N- K
C-KOHIY) WM aHTHUTIApaUICTbHBIC (HMEIOT TIPOTHBOIIOIOKHEIE HATIPABJICHUS
oT N- k C-koH1y).

HaD&HHCHBHHC AHTHHapaHHeHLHBIe
NH,————————COOH NI,——————+—————COOH
NH,——+——+t COOH  HOOC———+———+——NH,
NII,—————+—CO0H NH—~———+——* COOH

B aTo0i1 BrOpr4HO# CTpYKType OOKOBBIE panuKkansl R pacmonaraioTcs B pe-
T'YISAPHOM MOpsAJKe, PUKCHPYIOTCS IEeTOYKH MEXKIYy co00H 3a cueT BOJOPOI-
HBIX CBSA3EH.
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[pumepsl Gubpunnsapusix OeakoB: B-kepaTuH (BOJOCHI, POroBas TKaHb),
B-pnOpouH 1wiciKa, MUOMHO3MH (MYCKYJIbHAsI TKaHb).

Euic 0/iHumM BHAOM BTOPUUHON CTPYKTYPbI SIBJSCTCS CYMIEPCIHPATDH KOJI-
JlareHa, BXOJAMICTO B COCTaB COCJIWHUTEIBHOW TKAaHW OpPTaHW3Ma. ITO TpH
NapaJuICIIbHO BBITSHYTHIC CAMHUYHBIC CIIMPAIIA, KOTOPBIC CKPYUNBAKOTCS B CY-
nepermpaltb, CTabuIM3UPOBAHHYH) BOJOPOIHBIMY CBSI3IMU. Pajinkarnsl aMWHO-
KHCTIOT PACIiONOKEHBI Ha BHEIIHEH CTOpPOHE CyNepcrnupanu. DTOT BHI BTO-
PUYHON CTPYKTYPBl 007a1a€T OU€Hb BEICOKOH IIPOYHOCTEIO.

Cynepcenupans

Komnnaren umeet Gomnbliioe 3HaUEHHE B MEUITMHCKOM TpakTike. Ha ocHo-
Be 3TOr0 OMononuMepa pa3paboTaHbl HOBBIE IIACTUYECKHE MaTepUalIbl — KOJI-
JAreHOBHIE TUIEHKH, TYOKH, TpelHa3HAYeHHBIE N7 3aKPBhITUSI KPOBOTOUAIIUX
MTOBEPXHOCTEH, TOHOPCKUX YYACTKOB KOXKH, JJIS JISUEHUs TpPoHUUecKuX 3B,
03KOTOB, PaH.

Tpernyunas cTpykrypa 0€/J1KOB — 3TO KOMIAKTHAS, TPEXMEPHAS YIAKOB-
Ka OeJIKOBOM 1ienu B npocTpaHcTie. [Ipu 3ToM BO B3aUMOJEHCTBUE BCTYHAIOT
OOKOBbBIE paUKabl 0-AMUHOKUCIOTHBIX OCTATKOB, HAXOALIMXCS B JIMHENHON
NOJMIOECNTUAHON LENU Ha 3HAYUTENbHOM YAAIEHUM APYr OT Apyra, HO cOiu-
KEHHBIX B IPOCTPAHCTBE 3d CYET U3rMOOB 3TOM 1IenHu.

OnpeaeneHue TPETHYHOM CTPYKTYPbl O€Ka BO3MOXKHO TOJBKO C MOMOLIIBEO
pentreHorpadudeckux Meroa0B. [lepBeiM OeKOM, A18 KOTOPOro Oblia yCTaHOB-
JeHA TPETUYHAsA CTPYKTYpPa, ObU1 MMOTTIOOMH KAlAN0Ta, MO3KE — JTU30LHUM.

YeTpepTUuHaa CTPYKTYpa XapakrcpHa st Ocii-
KOB, KOTOPBIC COCTOSIT HC M3 OJIHOM, a U3 HCCKOJIbKUX
TTONTUMIESNTHHBIX Tienielt. [Ipn 3ToM Kakmas oTAeThHas
LEeMb, COXpaHsisl XapaKTePHYI IS Heé TECPBUUHYIO,
BTOPUYHYIO W TPETUYHYIO CTPYKTYPY, BBICTYIIAET B PO-
A CYOBEIWHHUITE 3TOTO KOMIUIEKca ¢ Ooliee BHICOKUM
YPOBHEM CTPYKTYPHON OpraHU3allid — YETBEPTHUHOMN
CTPYKTYpol. YeTBepTHUHAs CTPYKTYpa 3aKperuIsieTCs
3a CYET BOJOPOJHBIX CBSA3el M THApodOOHBIX B3aNMO-
nercTBUil Mexny cyOnemuHumamu. IlepBeiif Oemnmok,
YETBEPTUUHAS CTPYKTYpa KOTOpPOTO ObLIa pacmudpo-
BaHa — DTO T€MOTJIOOUH, COCTOSIMUN U3 JBYX O-IIemeit
o 141 aMHHOKHCIIOTHOMY OCTaTKy, ABYX f-mieneit — mo 146 aMMHOKHUCIOTHEIX
OCTaTKOB U 4YeThIpex reMoB. [logneprkanne HaTUBHON (IIPUPOIHON) TpoCTpaH-
CTBEHHOH CTPYKTYpPHI O€NIKOB OYEHBb BAKHO U UX HOPMANbHOTO (PYHKIIMOHU-
poBaHus B opranusMe. PacumdpoBka 3THX BUAOB CTPYKTYpP IPOU3BOIUTCA C
MIOMOIIBI) METO/IA PEHTTEHOCTPYKTYPHOTO aHAaK3a.
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OoOpa3oBanue cBa3el, NOAACPKUBAIIHX PAIHYHbIC YPOBHH
CTPYKTYPHOI Oprauu3anuu 6e1Kos

1. MonHasi ¢cBSI3b (COJICBBIC MOCTHKH) BO3HUKACT MPH TTPOCTPAHCTBCHHOM
COJIMKCHHUY JIM3WHA W TJIYTaMWHOBOW KWCIIOTHI, JIMOO JIM3WHA U acliaparvHo-
BOW KUCJIOTBI.

IenTua

@ COO  NH; @

Honnoe BSaHMO,H,CﬁCTBHC

2. Incyanpuaaas cBA3b (JUCYIB(PHIHBIC MOCTHKW) 00pa3yroTcs TNpH
CONMMAKCHUY JIByX OCTATKOB LIUCTCHHA. DT CBA3b CTAOMIM3MPYCT TPCTUYHYIO
CTPYKTYpY OenkoBo# monekynsl. [Tpu melicTBHM BOCCTaHOBHUTENEH 3Ta CBA3b
paspeiBaeTcss ¢ 00pa30oBaHUEM JBYX CYIb(GTUAPUIBHBEIX (THONBHBIX) TPYMII

(SH).

[NerrTun
" L
@TH—CHZ—S—S—CH;HC @
| |
I Aucyabpuanan I
CBA3b

3. Boaopoanasi ¢BA3b — BO3HUKAET, KOIJd BOAOPO], OKA3bIBACTCA MEKIY
CWJIBHO ICKTPOOTpULIATCIIbHBIMU aTomamu (O—, N-)

Tlenrun
| BOAOPOIIASA S—
@ ]T]H 5 ‘/1‘/_ CBA3bL QOCHE

O
(=0 7Ty
CH, CH-CH OH Nig e
| - = : Oy
O=C “C—CH;CH:—
| Tup / 2 2
HO
(.TﬁJll’l?I{eHHe MOJICKYJI TIIHKOKOJIA ComxcHuce MOJICKYJ
U TUPO3MHA THUPO3HUHA U TITyTAMUHOBOMI
KHCIIOTEI

4. TuapododHbIe B3aNMOAEHCTBHSA — BO3HUKAIOT CBA3H TIPH COMMKCHUN
panuxanos (CHs; CgHs v p.)
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S S

I'mapogodnoe
B3aUMONEHCTBHE

Ilentun

Fl
o~ OO ~—Tou

ITpocTpancTBeHHAs CTPYKTYpa OETKOB CrocoOHa pa3pyLaThest Mo ACHCT-
BHEM MHOTHX (PaKTOPOB — MOBBIMIEHHON TeMriepaType, uaMeHeHuu pH cpensr,
oonyueHnn Y®-cBEeTOM M PEHTTEHOBCKUMH JIydaMH, TOOABICHUH COJEH TH-
KEJIBIX METAIIOB H MEXAHUYECKOM BO3/IEHCTBHM.

Pazpyiienne mpupoTHON, HATUBHOM CTPYKTYphI Oelka Ha3bIBaeTCS AeHATYpa-
nueil. [lepeuuHas cTpykTypa Oenka Ipu JeHaTypallii COXpaHseTcs. Y JieHaTypu-
POBaHHBIX OENKOB CHIDKAETCS PACTBOPUMOCTH, & TTIABHOE — MCUe3aeT OMolorHde-
CKas aKTUBHOCTD (HaripuMep, Y (pepMEHTOR pacmiaiaeTcs aKTUBHBIN TIEHTD).

B nexoTophix cimydasix (IIpy HECHIHBHOM TOBPEXKIEHUH MOICKYIHI Oeka,
yIaleHuu JAeHATYPUPYIOILETO areHTa) NeHaTypalusa MOXKeT ObITh 0OpaTUMON,
MIPOUCXO/IUT PEHATYPALUA — CAMONPOU3BOILHOE BOCCTAHOBJICHHE MIPOCTPAH-
CTBEHHOH CTPYKTYPBI, KOTOpasd ONpeesaeTca NepBUYHON CTPYKTYPOIt.

benku noapasnendioTcs Ha HPOCTHIE U Ca0HbIe. [Ipu runponuse npo-
CThIX OEJIKOB B Ka4eCTBE MPOIYKTOB pacllielyieHus 00pa3yloTcs TOJILKO -
aMUHOKUCTOTHL. CoiKHble OCNIKU NpU TUAPONU3e pacnanaioTcs Ha IPOCTOM
0es1oK 1 HeOENKOBYIO YacTh (POCTETHYECKYIO [PYINIY ).

IIpocrble Oeku: ans0yMUHBL, [I00YIMHBI, OPOTAMUHBI, TMCTOHBI U JPYTHE.
Ci10skHbIe 0e/IKM: HYKICOMPOTEUHBI (IPOTEUH CBA3aH ¢ HYKICHMHOBOM KUCIIOTOM),
IIMKOMPOTCHHBL (IIPOTCHH CBSA3aH C YIVICBOJIHBIM KOMIIOHCHTOM), JIMIIOIIPOTCHHbI
(NpoTCHH CBsI3aH ¢ JnnuaaMy), GochonporeuHbl (NPoTeuH crsizad ¢ (ocdopHoi
KKUCJIOTOM ), MCTA/IONPOTCHHBI (MPOTCHH CBSI3aH C MCTAIOM) U JIp.

B oprannzme OHONOTUMEDPBI OTHOCHTEIIBHO PEIKO BCTPEYANOTCH B 'MC-
Tom" BUjic. B OCHOBHOM OHM BXOAAT B COCTAB CJIOXKHBIX 00pa3oBaHWil ¢ BBICO-
KUM YPOBHEM CTPYKTYPHOM opraHu3anuu (KIETOUHbIE CTEHKU OakTepuil, co-
¢UHUTENIbHAS TKaHb, TPYTTIOBRIC BEIIECTBA KPOBH, BUPYCHI).

IeneTnueckue 3aMeHBI aMHHOKUCIIOT B MOJIEKyIle Oellka TIPUBOIAT K Hapy-
MEeHNt0 WX (DYHKIMIH, HATIpUMeEp, CepHOBHIHOKIETOYHAN aHeMus 00yCIIOBIIEHA
3aMEeHON TIIyTaMHUHOBOM KUCIIOTHI HA BAMWH B MOJIEKyJle TeMOTJIOOWHA, UTO Co-
MIPOBOYKIACTCS HapyIIEHUEM €TI0 CTPYKTYPBI U KUCIOpoanepeHocsanieit pyHKIum.
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KavecTBeHHBIE peaKlHH HA 0eJ10K M BXOAAIIHE B HEro AMMHOKHCI0ThI

Buyperopasi peaknus (Ha NCHTHIHYIO CBA3b) — B LUCJIOHHOW CPEIC MpH
N00aBIIGHUN pacTBOpa cyJib(ara Mean o0pazyeTcs (PHOJIETOBOEC OKPALTNBAHHE.

HunrnapunoBasi peaknusi (Ha O-aMHHOKHCIIOTHI) — TIpH J100aBJICHWHU
pacTeBopa HUHIUAPHHA Pa3BUBACTCS CHHE-(DHOIICTOBAS OKpacKa.

KcanronporenHoBass peaknus (Ha apoMaTHUecKWe aMHHOKUCIIOTBI) —
Ipy 100aBICHUHN KOHIICHTPUPOBAHHON a30THON KUCITOTHI U TTOCISAYIONIEM Ha-
TPEBaHUN Pa3BUBACTCSH KEINTOC OKPAIIVBAHNE.

Peaxnus ®@ous (Ha cepyconepkaliue aMUHOKUCIOTHI. TUCTUH, ITUCTENH )
— B IIENOYHON cpejie MpH J00aBISHUN PAcTBOPAa YKCYCHOKHCIIOTO CBUHIA U
HarpeBaHUH Pa3BUBACTCA TEMHO-KOPHUYHEBOE OKpAIlMBaHHE.

KoHnTpoabHBIE BONPOCHI

1. Yro Takoe aMuHOKMCIOTH? [IpuBenTe KiIaccCHPUKAIUIO TPUPOTHBIX -
AMUHOKWCIIOT 10 PAJNKATy W MPOWLIFOCTPUPYHTE (HOPMyITaMu CTPOSHUE CO-
OTBETCTBYIOIINX TIPECTABUTEINEH.

2. lpuBeauTe KiaccHDUKANMNIO aMHUHOKHCIOT IO KOJWYECTBY aMUHO- U
KapOOKCHIBHBIX TPYII U HAMUIIUTE (GOPMYJIbI COOTBETCTBYIONINX TPEICTABH-
TEIEN.

3. Kakue apyrue (yHKIHOHAIBHBIE IPYMILI, KpOMe aMHHO- M KapOOK-
CUJIbHBIX, MOTYT BXOJUTb B COCTAB MPUPOIHBIX O-AMUHOKUCIOT, SBISIOIIUXCA
monomepamu OenkoB? Hanuiuute Gopmysbl COOTBETCTBYIOIMX MTPEACTABUTE-
JICH.

4. JlaiTe OHMOJOrHYECKOC IMOHATHUEC. 3aMCHUMbIC MU HC3AMCHMMbIC aMUHO-
kucnotel. [lepeyncnure He3aMEHUMBIC 118 YEIOBECKA aMUHOKUCIIOTHI.

5. HazoBure BHIBI M30MEPHUH AMUHOKHCIOT W I[POWUIIOCTPUPYHTE WX
IIpUMCpaMu.

6. Hannumre L- u D-onrrudcckne H30MEphl alaHWHA; KAKOW W3 3THX SHAH-
THOMEPOB BXOJUT B COCTAB MPUPOIHEIX OSITKOB?

7. Hanmummre L- w1 D-3naHTHOMEpHI BAJIMHA. Kakol W3 aTOMOB OTIpeIensIeT
TIPUHAIIC)KHOCTD K L-psimy?

8. Hanmummre L- m D-3HanTHOMEpHI MU3MHA. B kakoii cpene Oymer Haxo-
TUTHCS U303sIekTpudeckas Touka (UDT) nanHolt aMUHOKUCIOTH U ToueMy?

9. Kaxoif mpoaykT momydaeTcst mpy AeKapOOKCHITHPOBAHNHN TIIMLMHA (TITH-
Kokoa)? HazoBuTe MpoOIyKT peakium.

10. Kakoi#f mpoayKT moxydaercs Ipy JAeKapOOKCUTUPOBAHUH L-TH3WHA In
vivo? Ha3oBUTe TPOIYKTHI peakIlu.

11. Kako#i mpoayKT Iodydaercs MpHU JeKapOoKcunupoBaHuu lL-cepuna?
Ha3oBuTe MOTyYeHHBIN TPOAYKT U YKAKUTE B COCTAR KAKHX BaKHBIX OpTaHU-
YeCKHX BEITIECTB OH BXOUT?
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12. Kakne npoayKThl NOAY4YaOTCA IPU AS3aMUHUMPOBAHUN acIaparuHoBOR
KHC/IOThI 1N VIVO (OKMCIUTCILHOC jAc3aMuHUpoBranue) U in vitro (¢ HNO, —
meto 1 Ban-Craiika)?

13. Kakue nmpoayKThI ITOTYHArOTCS TIPU J3aMUHHUPOBAHUN THPO3HHA 1N Vi-
tro (¢ HNO, — meTon Ban-Crnalika) v 1n vivo (OKACIMTEITBHOE JIC3aMHHHPOBA-
Hue)?

14. Kakve npoyKTEI TONYYatOTC TIPU TIEpeaMUHUPOBAHUY (TPAHCAMHHMU-
POBaHWHW) MUCTEHNHA C (-KETOTITyTapoBoi kucnoroi? Kakoit BUTaMUH BXOANT
B COCTaB KO(EPMEHTa, YIaCTBYOMIETO B 3TOM TIpotiecce?

15. Hanmummte cxeMy peakilvi NepeaMIHHpPOBAHNS aJaHUHA C ITaBeIeBO-
ykcycHol kucnotoit (ILIVK). Vkaknre 3HaueHne peaknuii TpaHCaMHUHHPOBa-
HUS.

16. Hammuimire cxemy JekapOOKCHIMPOBaHHS TpuUNITodaHa, HAZOBUTE TIPO-
IYKT peakiuu.

17. Hammummre tpunentun I vc-JInz-Tpu. Ykaxute nentuaabie cBa3u, N-
u C-KOHIIEBBIE aMUHOKUCIIOTHI B Monekyne. B kakoit obmactu pH (xucnoi,
MEeI0YHON UIH HelTpaapHoi) Haxoaures UOT nanHoro mentuma?

18. Hamummure crpoenne tpunentuaa [nu-Ana-Mer. Vkaxkute menTHi-
HbIe CBA3U, N- 1 C-KOHUEBBIE aMUHOKUCIOTEI B MOJIeKyie, UDT nentuaa.

19. B xakoii obnactu pH (kucioii, meso4HoOd, HEUTPANbHON) HAXOAUTCS
U30IeKTpUuuecKas Touka Tpunentuaa [ nu-I'ny-Acn?

20. Hanuuure crpoenue Tpunentuja Ban-®Oen-Jleil. Ykaxkute nentui-
Hble cBA3U, C- 1 N-KOHUEBbIE AMUHOKUACIOTDI.

21. OnpeaennTe XapakTep cpeibl B pactBope aunentuaa JInz-Dex.

22. OnpeaendTe XapakTep cpeapl B pacTope aunentuiaa Acn-Inm.

23. Hanuiuure Qopmyny TuoruaaHtonHa N-KOHUCBOW aMMUHOKHUCIOTHI,
o0pa3zyrolerocss Npu pacuICIUICHUM 10 METOAY JjMaHa Tpunenrtuaa Tpe-
Mer-T'nu.

24. Hanvwmre (opMysty THOrMIaHTOMHA N-KOHLICBOH aMUHOKHMCIIOTHI TPH-
nernrtuaa JIns-1' mu-Ana.

25. Kakolf uBeTHOW peakiuel MOKHO J0Ka3aTh Hajudue OCH30IBHOTO
KOJIbIIAa B aMHHOKHCIIOTE WU TICTITHIC?

26. Kako#t nBeTHOMN peakiuel MOKHO JIOKa3aTh HAJIWUME cepbl B aMHHO-
KHCIIOTE TIIH TIeTTTH e ?

27. C moMOIIIbI0 KaKo# KauecTBEHHOW peaKIMi MOXKHO J0Ka3aTh HATHINE
TIETITUTHOM CBS3H?

28. Hanmmute peakimnio B3auMoIeHCTBUS BallMHA C a30TUCTON KUCIOTOM.
C kakoit 11eNIbI0 UCTIONB3YETCs 3Ta PEAKIus B OHOXUMUUECKIX aHATN3AaX !

29. Hammmmte cxeMmy peakuuu tpunrtodana ¢ hopmaisaeruaom. C kakoi
IENBIO UCIIONB3YETCs 3TA PEAKIUs B OMOXUMUUECKUX aHaTn3ax?
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30. C noMOIIbI0 KAKOW YHUBEPCAALHOU PEAKILIMK MOYXKHO OTKPBITH NPUCYT-
CTBHUC 0-AMMHOKUCJIOT?

31. Hanuumre cxemy ackapOokcHaMpopaHusi ructuanda. Hazosure nony-
YCHHBIN TTPOJYKT.

32. Harmuwre nenmua Mer-JIns-I'we v nposeante onpenesieHne N-KOHLICBOM
aMHHOKHCIIOTHI MeToI0M Cenrepa (¢ 2,4-MHUTPOTOPOCH30JI0M).

33. HazoBuTe BHI B3aUMOJICHCTBUS B OCITKOBOM MOJEKYJe MEKIY TIPO-
CTPAaHCTBEHHO COJMKEHHBIM JIN3WHOM W acliaparnHOBOM KUCIOTOH, N300pa3u-
TE€ 9TO CXEMOM.

34. Uro Takoe mepBUYHAS CTPYKTypa Oenka, mentuna? Kakumu mapamer-
pamu oHa XapakTtepusyercsa’? Bo3MoxkHa 1u ee pacmudpoBka?

35. Uro Takoe BropHmuHas CTpykTypa Oenka? IloctymmpyliTe o-CTHpaib
JI. lonuHATa, KAKUMHU THITAMU CBS3M OHA TOIEPKAUBAECTCS?

36. IlokaxuTe CXEMaTHYHO BO3HHKHOBEHHE BOJIOPOIHON CBSI3H MEXKITY
Ama u Tpe (c mantucaaueM uxX GOpMyIT) B IEOTHIE.

37. llpuBeaute mpuMep oOpa3oBaHUA AUCYIbYUIHOTO MOCTHKA, CTAOMIH-
3UPYIONIEr0 TPETUIHYIO CTPYKTYPY OETKOBOM MOJEKYJIBL.

38. B kakux ciy4yasx uMeIT MecTo THAPodoOHbIe B3anMOICHCTBHS MEXK-
Ty OCTaTKaAMH aMUHOKHUCIOT?

39. Yro takoe aeHatypamusa oenxoB? Kakue pakTopsl MOTYT €€ BbI3BATH?
Kakue ypoBHU CTPYKTYPHOU OpraHU3alluy ITOBPEKAAIOTCA IIPY JeHATYpaIn?

40. Bo3MOXHO J1Id BOCCTaHOBJICHUE NMPOCTPAHCTBEHHOH CTPYKTYPbl MOJIE-
KyJabl Oenka nocne aenarypauuu? [logcaure.

41. TlpenctapbTe MPUMCP HAPYLUCHHS TPCTUUHOU CTPYKTYPbl OCIIKOBOI
MOJICKYJ1b1, CTAOUIM3UPOBAHHON AUCYJIbPMIHBIMA MOCTHKAMHU.
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3. Hykneunosble kucaotrsl (JHK, PHK). MoHnonykaeoTHabI.
Hykneoznapl. llukanvyeckne HyKJIeOTH/IbI.
CTpoeHue, ypOBHM CTPYKTYPHOIi OpraHu3anuu, 6Mojioruyeckas poJb

HykieuHOBBIEe KHCIOTHI — [PUPOIHBLIC OHOMNOJIMMEPBI, KOTOPLIC COCTOST
M3 OFPOMHOrO KOJIMYE€CTBA MOHOHYKJICOTUAOB, CBA3aHHBIX Mekay coboi 3’5
— ¢pochoan>hpUpHbBIMUA CBA3AMM, U SIBASIOTCH HOCUTC/ISIMU [CHCTUYCCKOU UH-
thopmanuu.
I'pag nornueckon CTpyKTYpbI

Hy KJICHHOBLIC KHCJIOTHI

Kiacenukanys m-PHK
HK
il PHK § 0-PHK
1-PHK
CtpykTyplble
€ IHHHIIEL MOHOHYKIEOTH/IbI MOHOHYKICOTHIBI
Bxojasne —{1-AM®D AMD [
MOHOHYKJIE-
OTUbI — U TMO MO —
— - IM® LMD |—
f
T 1-TM® YMO
| | | [ [ 1
['uxponns A, T ||zesoxen-|| H;PO, A, T ||pubosa | | H,PO,
I, T ||[puboza 0,y
| I
@OyHKIMU
HOCHUTEIh TeHEeTH- YVY4CTHC B MPOIICCCax
geckol nndopma- OuocuHTC3a OCIKa
ITUH

Hykyeo3uabl — 3570 N-rnuko3uasl pudo3bl wid Ae30KCUpUdO3bl U HYK-
JEHHOBOrO (a30TUCTOr0) OCHOBaHUs. B OHONOrHYecKuX cUCTEMax OHU OObIY-
HO CyIUECTBYIOT B Bujae N-rauko3uaoB. OOpa3oBaHue MNMUKO3UAHOM CBA3U
OCYILIECTBIISETCA Y MUPUMHUAMHOBOTO OcHOBaHuA y Ny ¢ C'y B-eHTo3sl, y mny-
puHOBEIX — ¥ Ny ¢ C'y B-ieHTO3HI.
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+ N
3 NH,
+ HOH; H™ N BN
1)
HJIPOIH3 _ N Z
O Ol H
B-D-pubodypanosa ANeHUH
CH,
CH,OH OH 0
+ HOH; H 0 HN CH,
THAPOIH3 H 07 >N
OH H Ol 1 T
Je30KCHTUMHIHH B -D-nezokcupubo- Tumnn

dhypaHo3a

Crpoenue MOHOHYK/IEOTHA0B — CTPYKTYPHBIX €IUHUI] HYKICUHOBBIX KH-
Cn0T. MOHOHYKIEOTUABL COCTOAT U3 TPEX KOMIOHEHTOB — A30TUCTOTO OCHO-

BaHMA, NEHTO3bl M OCTaTKa (POCHOPHOU KUCAOTHI.
NH,
IM® (npruaunvonodocedar) 3 L2
N

Il ¥
HO—P~0-
0

cnoxuo->3pupHasg cBa3k \ OH OH\N-rmukosummas cesse

YM® (ypunnamonodocdar)

CI0KHO-3(HpHAs CBA3b OH  OH\N-riuko3uunas cBsiib
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AM® (agenozmaMoHodochaT)

CITOKHO-3(MPHAS CBA3b OH OH

CoOTBETCTBEHHO TOCTPOCHEI U JAPYTHE MOHOHYKICOTHAB: [ M®, tAM®,
MO, JLHIMD, nTMO.

Mukanyeckne HYKJIEOTHABI — 3TO HYKIIEOTH/IBI, B KOTOPHIX (hocdopHast
KUCJI0Ta OJAHOBPEMEHHO 3TePUPUUUPYET ABE FUAPOKCUILHBIC IPYMNbl MEH-
TO3HOTO OcTarKa. [IpakTH4Yeckn BO BCEX KIIETKAX MPUCYTCTBYIOT JIBa IIHKIIH-
YEeCKUX HYKIeoTula — uukjauyeckas 3',5-anenmiopass (WLAM®) u uMKIM-
yeckaa J',5'-ryanmnoBas (ul M®) KucioTel, KOTOphle ABIAIOTCS BayKHEH-
IIMMHU PErYJIATOPAMU BHYTPUKIAETOUHbIX IIPOLIECCOB

NH, o
-
| )N N NI
= e
5 N N “NH,
0
N .
SP—0" OH
LAM® HO u'M®

(LlHKJ'IH'—l@CK'dSI dICHHUITOBAA K'I/IC-J'IOT'd) (_LLI/IK.}IH'-leCKaH I'yaHulloBast KHCJIO’I‘H)
Crtpoenne AT® (apeHozuntpudochopuoit kucnotel). AT® — ocHOBHOU
"MOCTABIUMK" 3HEPTrUU B KIETKE, MPU PacCIlCIUICHUM aHTUAPUIHONH MaKpO3p-
ruveckoit (boraToit sHeprUeit) cBA3M MeXIy ocTaTkaMu (hochopHOH KUCITOTH
BblengeTes 32 k/k/Monb 3HEPruu, KOTopas UCMOJIb3YeTCs B OPraHu3Me [Uis
Pa3TUIHBIX CHHTETHUECKUX PEaKIUii, yMCTBEHHOM, (pu3niecko paboTEI.

NH,
</N | >
P
(I? 9 9 5 Ny N
HO—ll’—O—II’—O—lf'—O—CHq
OH\ OH / OH

AHTHIPHAHBIE
CBsI3H
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I[lepBHYHas CTPYKTYPA HYKJIECHHOBbBIX KHCJIO0T — 3TO [IOCAEI0BATENLHOE
CO€MHEHNE MOHOHYKICOTHAOB nocpeactsoM 3’5 -hochoansdupHoii cesi3zu B
HENPEPbIBHYIO LENb MOIMHYKICOTHAA.

JAHK (1€30KcHpHOOHYKIEHHOBAsE KHCI0TA) — OUOMOAMMED, COCTOALIMN
U3 OIPOMHOIO KOAMYECTBA COYCTAHMU YEThIPEX MOHOHYKACOTUAOB: TAMOD,
JAMO, ALIIM®, A TM®. B Hem 3anoxkcHa redernycckas madopmannms; JHK
HaXo/MTCA B A/pC.

MparMeHT HepBUYHOM cTPYKTYpLI JHK

NI,
/N ~N
S < 9 I /) A (amenun)

I

NH,
Q N
3'35'_(1}0(:[1)0,'1H' | s |
3()HPHEIC CBA3U 0=P—0—-CH, : /K I (uMTO3MH)
| 2 N O
on 0

I' (ryanun)

T (TUMHH)

|
OIl

Bropuunasa crpykrypa JAHK — >10 npocrpaHcTBcHHAs opranusauus 1o-
JIMHYKICOTHHBIX LencH B ¢& modickyiic. Hanbosice pacpocTpaHCHHOM siBIIs-
cTcs Mojiesib IBOIHOMH cimpasn (B-dopma), ripeyioxeHnas x. YoTrcoHoM u
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®. Kpukom B 1953 roay: aBycnupasnbHasi, IpaBO3aKpyHYCHHAs, aHTUNAPAUICIb-
Hasi, (PMKCUPOBAHHAS 33 CUCT BOJOPOJHBIX CBS3CH MCHK/Y KOMIUICMCHTAPHBIMM
ocHoeaHusmu. Hurn JJHK npeacrapncHsl ae3okcnprto30-hochaTHbIM KapKkacom,
HYKJICHHOBBIC OCHOBAHWSI HAXOATCS BHYTPU MWK LCTIIMA U KOMITIICMEHTAPHO
(COOTBETCTBEHHO) CBSI3aHbI BOJOPOHBIMU CBSI3IMH: aJICHUH ¢ THMHUHOM (A-T),
ryanvH ¢ uurosunom (I'-11).

i
HC O -H™N Nﬁ
/4
/ N—H---N\_\ N
N —N K Lenu
/ «0
K LEernH
Tyumun Ancaun

N
N-II---Q p

\ CJ

Z

N — >
/ _<0 - N K Lenu
K LICIH H Iﬂ
H
Lll/l'l"Oi}l/lH ryaHHH

Asoiinas cnupaab JHK (cxema)
BO,E[O]'JO,E[HBTC CBA3H MCAHITY HYKIICHHOBBEIMH
OCHOBAHHUAMH

AT - pBe
[ - 1pw
T::A - aBe
153 N %

[lapel KOMIUIEMEHTAPHBIX (COOTBETCTBYIOIINX )
HYKJIEMHOBBIX OCHOBAaHUM.

Peaynaukanusa (penaukanus) — cuates JJHK
na monekyiae JIHK (Bocnpoussenenue cede moao0-
HO#1); yyactByeT depment JHK-nonumepasa.

Tpauckpunuusa — cunres Mojekyiasl m-PHK
KOMIUIEMEHTapHOU onpeaeneHHomy y4dactky JHK;
yuactByeT ¢pepment PHK-noaumepasa.

Tpanciasuuss — duocunTe3 Oenka Ha pubocomax npu yyactuum m-PHK,
HCCYUICH MH(POPMALMIO O [OC/CI0BATCIIBHOCTH BKIIKOUCHHMA COOTBCTCTBYIO-
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mux amuHokucnor, T-PHK, moanocsawerd amuuokucinotsl, p-PHK, naxons-
HIcica B pubocomax.

Tpunuer — coucranue TPEx NOCACAOBATCIBHO PACIIOIOKCHHBIX HYKJICH-
HOBBIX OCHOBAHHUW — TECHETHUYECKWN KOJ, HECeT WH(OPMALHMI0 O BKIFOUCHWUU
OTPCACIICHHON aMUHOKHCITOTHI.

Konownoren — tpunier na mosiexyie JIHK.

Koxon — tpurer Ha mosnekyne m-PHK, koMieMeHTapHBIN KOJOHOTEHY.

AHTHKOAOH — TpUTUIET Ha MoJleKkyJie T-PHK, komriiieMeHTapHBIl KOOHY.

MyTtaunn — Hapytuenus B ctpykType JAHK, BBI3BaHHBIE XMMHWTIECKUMI (KaH-
TIEPOTEHBI) WIH (PHU3NUSCKUMH (paualiis, VIsTpahHoIIETOBBIE TyUH ) (haKTOpaMH.

B Hacrosmee BpeMs M3BECTHBI M IPyTUE BUABI BTOpUYHON cTpyKTYph! JTHK:
A- u C-bopMbl, KOTOpEIC aHATIOTHYHBI ABOWHON crupann YorcoHa u Kpuka,
HO UMEIOT HECKOJIBKO APYTHe MapaMeTpsl (IIIWHA, IUPUHA T.1.).

VY 6aktepuodaroB BcTpeuaeTcs KoJblieBas oaHounenoveunas JJHK, xaii-
neHa apykogabnesasa JJHK. Anekcannp Pud, uzydad nelicTBUE ITPOTHBOOITY-
XOIIEBBIX I[IpENapaToB Ha TeHeTH4eckuil anmapar knerku, Hamen JJHK-
IUVIOCKY IO JIEHTY, OOBEMHOCTE €€ HcUe3ala 3a cueT BHEAPEeHUA (MHTepKalupo-
BaHMA) JEKAPCTBEHHOTO cpeacTBa Mexny nemsmu JIHK u paspreiBa Bogopon-
HBIX CBSI3€H MEXIY HYKI€MHOBBLIMU OCHOBAHHUAMU.

Hurtepkangrop (nexapcTBo)

Konbucesas JIByKOIBIIEBAS \
OIHOIIeIIOYeUHAas JHK \
JHK
> <
\ /

JIHK - mnockas ncHTa

PHK (pu0oHyKJI€HHOBBIE KHCIOTBI) — OHUOIOJMMCPBI, COCTOSILLIMC U3
COUCTaHUs1 OOJIBILIOIO KOJIMHCCTBA HCTHIPCX MOHOHYKACOTHA0B. AM®, TMO®,
OM®, YM®. Cywecreyer tpu Buaa PHK, Bce onu yuacteyroT B npoucccax
OnocuHTe3a Oenka, HaXOAATCs B MTPOTOTIIA3ME KIIETOK, pudocoMax.

1. m-PHK (w-PHK) — maTpuunas (nadopmarmonnas) PHK;

2. p-PHK — pubocomnas PHK;

3. -PHK — tpancnopraas PHK.
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®parment nepu4Hon cTpykTypsl PHK

VY (ypauun)

3".5'-pochoan-
A(pUpHEBIC CBA3H

Bropuunas crpykrypa 1-PHK — nanbonee pacnpoctpanena gopma xie-
BepHOro aucra. Bropuunas crpykrypa PHK moxer umers dopmy "minuinku”

WK OBITH "ABYIIITHIACHHOMN .

3l-gomHen
51 A

11 MecTo coeqHIIe g ¢ AMHIIOKUCIOTOM

C 2

AHTUKOIOH (MCCTO B3aMMOACHCTRUA ¢ KOTOHOM)

PHK "mmuneka" "Asymnuncynas" PHK
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H3BecTHA W TpernyHas crpykrypa PHK: komnakTHas nanouka, Oecrno-
psmOL{Hblift KﬂyGOK U O/IMHOYHAA HUTb, CBA3AHHBIC MCK]Y c000Hl B3aUMHBIMU
nepexoaamu:

Fostrrarriman
T IOTIRA

QUpHOMEAT HHTE

HykjeoTnanbie Ko(pepMeHThI

Kodgepmentsi — HeOenKoBas, 1erKo OTAENAeMas YACTh CIIOKHBIX (PepMEHTOB.

Haubonee BaxHbIMU B IPOLIECCAX AKUZHEACATSIBHOCTHU (U3 HYKICOTHIHBIX
KO(EPMEHTOB) SABIAIOTCA HUKOTMHaMuaaaenunaunykneorua (HAJM), ero
dochar (HAJD), daaBunagenuununykneorun (PAJM), dbiaaBUHMOHOHYKIEO-
™A (PMH). DTu cOCAMHCHMA BBINOJIHSIOT BAaXKHYI POJb KOPCPMCHTOB
00abWIOr0 yucna (EPMEHTOB ACTHAPOTrEHA3 M, CJACAOBATCILHO, SIBISIKOTCA
YUACTHUKAMU OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIX PCAKIIMMA.

Hukornnamupanennnaunykiaeorua (HAL) cocrouT U3 ABYX MOHOHYK-
JICOTU/IOB, CBA3AHHBIX MCHY COOOH aHTMJIPUIHON CBS3BIO MCK1Y JABYMS OC-
TaTKaMu POCHOPHBIX KUCIOT HAXOASAIUUXCS TP S’ YIASpPOAHbIX aTOMaX MEH-

T03, U aBasctca kopepmeHToM HAl-3aBHCHMBIX IerHIPOreHas.
Anennn

| NH, |
N \N
¢ ] .

N

HukotunaMun
(BuTamuH PP)

AMO®
Kodepment HAJI' o06BIMHO paccMaTpuBaeTcs Kak aKUeNTop THAPHA-
uona H', KOTOppIil npucoeauHAeTCs K NUPUIUHOBOMY KOJbIY HUKOTUHAMUIA
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(cM. cTp. 114). TunuuHbIMKU NpUMEPAMH OMOXUMHUYECKUX PEAKIMU C y4aCTHEM
HAJT" sBAstOTCA NPCBPAIICHNS MOJIOHHOM KUCJIOThl B NMPOBUHOIPAHYIO, pe-
THHOJIA B PCTUHAJIL U AP.

dnagunanenunauaykiaeoTun (PA) smasercs kodepmentom  PAJ-
3aBHCHMBIX JerHIpPoreHas (TPEeBpaLICHUC SSHTAPHOW KUCIOTHI B (JymMapoBylo),
OKCH/IA3 aMUHOKHCIIOT (OKHUCIIMTEITBHOE JIC3aMUHUPOBAHNC (-aMWHOKHUCIIOT).

B cocrap ®AJ] BxoasT BUTAMHUH B, (TETEpOIHKIT N30aJITTIOKCA3WH, CBsI3aH-
HBIH ¢ MTSITUATOMHBIM cTUpTOM puduTonoMm) u AM®D (ageHozuramMonodochar),
CBSI3aHHBIE MEXJIY COOOW aHTHAPUIHOW CBSA3BI0 MEXKAY JBYMSI OCTAaTKaMHU
dhochopHOlt KUCTOTHI.

NH,
)
-
N
DparMent
pudurona
HO—¢—H | OH OH
P H_(IJ_H H i ¢ l. AMD
H,C N _N. 2O YKICOTUAHBIN QParMcHT -
XXX
|
., .~NH
H,C N (I“T
| O |

<I>par MCHT H30aJIJIOKCa3HHa
H30am1okcasul, UMCIOILMI APKO-KEATbIA LBET, NONy4na Ha3BaHue ¢ua-
BMH, @ B COMCTAHUMW C puOMTOJIOM BUTaMuHa B, — HazgaHuc pudogiapun. Or-
BCTCTBCHHOM 34 OKUCIUTC/bHO-BOCCTAHOBUTC/LHbIN [POLCCC ABJIACTCA H30-
aINIOKCA3MHOBAA CHICTECMA, CITOCOOHAs NMPHWCOCAWHATH JBA aToMa BOJOPOIA
(2H) ¢ obpazosannem BoccTanoBiIcHHON Gopmbl DAJ[+H,. TTpouecc obparim.

[]

R | II{ III
\ |
H,C 0 HC N._N.__-0
peved THee e
= NH -
H,C N H,C 1\|I
o H O
1]
Oparment GAJ] ®parment OAJH,
(oxucnennas gopma) (BoccranoBnennas ¢opma)
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KouTpoabHubie BONpochl

1. Hanuiwure CTPOCHMC a30TUCTBIX OCHOBAHMUMN, BXOJALIMX B COCTaB
HYKJICUHOBBIX KHCJIOT, HA30BUTE UX.

2. Hanmwute CTPOCHUC MYPUHOBBIX OCHOBAHWH, BXOISIIMX B COCTaB
HYKJICHHOBBIX KHCJIOT, HA30BUTE UX. )1 OJTHOTO W3 OCHOBAHWI HATMUINTE
TayTOMEPHYIO (POpPMY.

3. Hammmumnte ¢TpoeHHE HYKIIEUHOBBIX OCHOBAHWH, BXOAAIINX B COCTaB
JAHK, nazosure ux.

4. HanmumuTe cTpoeHUe TyaHHHA, TUMHHA W KOMIUJIEMEHTAPHBIX UM OC-
HOBaHWM.

5. Hannmmre cTpoeHHE HYKIEWHOBBIX OCHOBaHWH, BXxoasmmx B PHK,
HA30BUTE UX.

6. Ilocme HarpeBaHUs COEIWHEHUS B NMPUCYTCTBUU MUHEPATLHOW KU-
CIOTHI OBIMU TONydeHBl docdopHas KUCIOTa, Me30Kcupubo3a, TYaHHH B
cootHomenuu 1:1:1. Hanumurte cTpoeHHMe 3TOTO COEJTUHEHUS, HA30BUTE
ero. Ykaxurte N-TIHKO3UIHYIO U CIOKHOI(DHUPHYIO CBA3N.

7. HanumuTe cTpoeHHE aJeHHHA, IIUTO3MHA U KOMIUIEMEHTAPHBIX UM
OCHOBAHUM.

8. Hanumute tayromepHble GopMbl ypanuaa, TAMUHA U HA30BUTE UX.

9. Hanuuiute taytomepsble dopmbl afeHuHa, ryanuHa. Kakue Bo3-
MOKHbI BAPUAHTHL?

10. Yto Takoe nakTUM-JaKTaMHas U OpoTOTponHada tayromepus? [Ipu-
BCACTC NPUMEPDI.

11. HanumnTe CTpocHUE OCHOBAHMI KOMNJeMeHTapHbIX LI, A.

12. Hanuuure CTPOCHME aJICHMHA M KOMILJICMCHTAPHOIO €My OCHOBa-
Hust B JIHK n PHK.

13 Hanuwure cxemy HEnoJiHoro ruaposnnsza AM®, nporckarouicro no
CIHOKHOMPUPHON CBA3U, HA30BUTC YCIIOBHUS U MIPOYKTHI THAPOJIH3A.

[4. HanmnmuTe ¢XeMy TONMHOTO KUCIOTHOTO THaApoan3a [IM®, na3zoBu-
T€ TIPOJAYKTHI PEaKIIVH.

15. Hanumure ypaBHEHUE PEAKIIUU TUAPOTUTHUCCKOTO PACHICTIIICHUS
ATO no AD.

16. Hanummre cxeMy peakluny THAPOIUTHUECKOTO paclIeINIeHHs] HYK-
JIEOTHIA €CJIM U3BECTHO, UYTO KOHEYHBIMH TpOayKTaMu OynyT docdopHas
KHCIOTa U TUMUJAUH B cooTHomeHuu 1:1. HazoBuTe ucxomaHoe coennHeHne.

17. HanmuTe cXeMy MONYUYeHUS Je30KCUTYaHUJIOBOI KUCIOTHI H3 CO-
OTBETCTBYIOMIETO HYKJIEO3Ha. YKAKUTE CIOKHOIPUPHYIO CBSI3b.

18. IIpuBenaute cxemy aedochOpUIHPOBAHHS €30KCHUATECHUIOBON KU-
CIIOTHL.
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19. Hanuumute peakyuto (ocdopunupoBanus ryaHosuHa. HasoBute
MONYUCHHBIN [IPOJIYKT.

20. Hanuwure cxemy nojHoro rujaponnza TM®. Hazopure nonyucH-
HBIC MTPOJYKTEI.

21. Hanumure cxemy nostHoro ruaposivsza YMO®. Hazosute rnosnyydcH-
HBIC MTPOJYKTEHI.

22. VI3 mpeanmoKeHHbIX HYKJICOTHAOR BBIOCPUTE W HATIUIIUTE CTPOCHNE
Bxoaamero tonsko B JAHK: ypuawnoras, ryaHniioBas, THMHIWIOBAs KH-
CIIOTEI.

23. Hamumwute ctpoenue ¢parmenta JIHK-TT, HazoBuUTe M yKaxkuTe
COEIHHSIOMIYIO HX CBA3b.

24. Hanmumute ctpoenue ¢parmenta PHK-AY, HazoruTe W yKakuTe
COETUHSIONIYIO UX CBA3b.

25. Ilpusenute ctpoenne ¢parmenra m-PHK (kogoHa), moaydeHHoro B
pe3ynbTate Tpanckpunnuu ¢ yuactka JJHK-AT (komoHorena),

26. Hamumure crpoenHue anTukogoHa B T-PHK, coorBercTBylomero
komony ['T'Y B m-PHK.

27. Hamumurte crpoenHune anTukogoHa B T-PHK, coorBercTBylomero
koaony 'AA B m-PHK.

28. Uto mpenctaBmsger coboit BropuuHas crpyktypa JHK (mMonens
Yorcona u Kpuka)? Kakum o6pa3om oHa cTabUIu3upyercs?

29. IloscuuTe NoHATUE "KOMIJIEMEHTAPHBIA", HAMMUIMTE KOMILICMECH-
tapubie ocHoBanus B J1HK.

30. Yro Takoe perumkauus (peaymaukauua) JHK? Tlpu yuactuu kako-
ro pepmMeHTa OCYUICCTBIAACTCS !

31. Yro Takoe tpumietr? Kakyrwo nndopmanunio oH HeceT?

32. Yro Takoc kojoHorcH? Kakosa ¢ro cBsA3b ¢ KOJOHOM?

33. Haiire mnoustuc o sropuuHoi crpykrype T-PHK ("kicBepHbiii
juct"). TlokakuTe MCCTOPACHOJIOKCHUC AHTUKOAOHA W Y4acTOK, COC/u-
HAKOIIUNUCS ¢ COOTBETCTBYIOIIEH aMHHOKHUCIIOTOM.

34. Harmummute ctpoerne TAM®, eé OWopob.

35. Yro Takoe HykIJleoTHOHBIE KOodepMmeHTH? IlpuBenuTe mpumepsl n
X OMOPOJTE.

36. Tosicaute crpoenre HAJl', mokaxkuTte GpparMeHT, yYacTBYIOIIHNI B
TUAPUIHOM TIEPEHOCe.

37. Kakoii BuTaMuH BXoauT B coctaB HAJI?

38. Pacmudpyiite ®DAJl, kakoBa ero OnopoIs?

39. Uto sBnsieTcss BTOpOl 4acThi0 MOJEKYIHI (hIIaBUHATEHHHAUHYKIIEO-
THA, CBI3aHHOM ¢ afjeHo3nHMOoHOpochaToM?

40. KakoBa posib BuTaMuHa B,, kak xomnonenTa ®AJl, B mporecce Iie-
peHoca Bogopona (2H)?
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4. JIunuanl (oMbLIsieMble H HeoMbLAsieMble). CTpoeHHe, CBOICTBA,
OHOpoJIbL

IToq HazBaHMEM JHIHABI OOBEAUHSIOT OOJIBIIYIO U OTHOCUTEIILHO pa3-
HOPOJHYIO TPYIIY BEILICCTB, COJACPKALIUXCA B KUBOTHBIX W PACTHTEITBHBIX
TKaHAX, HCPACTBOPUMBIX B BOJIC W PACTBOPHMBIX B MAJIOMOISAPHBIX Opra-
HUYECKHUX PAcTBOPUTENAX (3(pupe, OcH30Me, meTpoleiHOM >dupe U ap.).
JIumuARl BBITIONHSIIOT B JKMBBIX OPTaHU3MAaX PAI BaXHBIX (QpyHKIUHA. OHA
ABIIAOTCS OCHOBHBIMH CTPYKTYPHBIMU KOMITOHEHTAMH KJIETOTHBIX MEM-
OpaH, WTpalT 3alIUTHYIO, YHEPTETHUYECKYIO, TEIUIOPETYIATOPHYIO POJb,
ABJSAIOTCA NPEAIIECTBEHHHKAMU B CUHTE3e¢ OWOIOTHYECKW BakHBIX Be-
IeCTB (M3 XOJNEeCTEpPUHA CHHTE3UPYIOTCS BUTAMWUH [I, JKEITYHBIE KHCIIOTHI,
CTEpOUAHBIE TOPMOHEI). OTMedaeTcs CBSI3b MEXIy HapylleHumeM MeTado-
TU3Ma JIATUIO0B W CepASYHO-COCYIMCTHIME 3a0oneBammsMu. OOmee B
CTPOCHUU JIUMHUI0B — IPUCYTCTBUE B UX MOJIEKYJIaX OJHOBPEMEHHO TIOIISAP-
HBIX (THAPO(UIBHBIX) U HEMOIAPHBIX (TUApo(oOHBIX) IPYHNIUPOBOK. ITO
IPUAAET UM CPOJCTBO KakK K BOJE, TaK W K HeBomHoU ¢aze. Taxum obOpa-
30M, JUMHBI OTHOCATCS K OM(PUJIbHBIM BellecTBAM, UTO MO3BOJSET UM
OCYILECTBIISATh CBOU (DYHKIIUU HA TPAHUIIE pa3zena ¢as.

Jlunuael JenaaT Ha OMbLAfieMble U HEOMbLIsieMble B 3aBUCUMOCTU OT
CIIOCOOHOCTH K THIApOIH3Y ¢ OOpasoBaHWEM B IENOYHOHW Cpele conei
BBICIUMX KapOOHOBBIX KHUCIOT, T.e. Mbul. OMbLIfieMble JHIUABI MOTYT
ObITh ABYXKOMOOHEHTHBIMU (MPOCTbIC JUMUIbI) WIKM COCTOATH U3 TPEX W
00J1cC KOMIIOHCHTOB (CJAOXHBIC JTUIIN/IBL), T.¢. 00PA30BbLIBATE NPU CMAPOJIH-
3¢ OPraHMYCCKMC COCJMHCHHUA COOTBCTCTBCHHO JIBYX, TpeX M Oosee Kaac-
coB (CMOTpHU rpad NOrn4ecKoi CTpyKTypbl). HeomMblisieMbIe TUNKMABL OJIHO-
KOMITOHCHTHBI B TOM CMBICJIC, UTO NPEACTABISIIOT COOOH NPOU3BOAHBIC O11-
HOTO HCTHPOJIM3YIOLIETOCS Kjlacca COCIMHCHH.
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I'pa¢g nornveckoint CcTpyKTYpHI

| JIumue

I. Knaccuduxanus:

1 i 1
Bricime | Tpmanm- @ociomn- | 1. Crepunst | Bocka | Cthuniro- | Jlunompo-
JKHUPHEIC | TIHLCPHHEI THAEBI 2. Ctepumsl JTHITHAEL | TEHHBI
KUCIOTHL | -HelTpalibHble (CITOKHBIC
HHPbI OcIH)
1H.Bxonsaume
KOMIIOICHTLI.
1. Tmmme- | 1.Tmmme- |1, Iuknonien-| 1. Beicwme | 1. Boicwme | 1. XKup
pUH pPHMH TAHICPTHAPO-| sKupHbie KHUPHBIE 2. Bemok
2. Boictme | 2. Beicwune |dcHaHTpCH KHCITOTLI KUCITOTHI
HHPHBIE HKUPHBIE 2.a. [uxno- | 2. Brictime | 2. Bricmmit
KHUCTOTLI KUCITOTEI HeHTaHHep- C]']]{p'['LI aMHHO C]']]{p'f
3. @ocdop- |ruapoderanT -CHUHTO3HH
nasg KMCI0TA [PeH 3. Tlonsp-
4. Ammpo-  |6. Beiciime HbIH KOMIIO-
CITUPTEHI JKUPHBIE KMC- HEHT: XOJIMH,
(KOoMaMHH,  |NOTbI dochopnas
XOJIMH, KUCTOTA,
CepPHH) ramakTosa
HLIIpencraputenu
JTMITHAOR:
Hacbinenuble| TIpocteie  |Qocdarumu- | Xonecrepun |Oneooite-  |Cunro- |JTTTHTI-
KHCJ10ThI: i C—{)—KO 9TAHOJIAMMHBI | (xonecTepon)|ar (¢/10%HbIi| MuennabL|Hmonpo-
C,sH;,COOH | CHys [(kedanunsr) |2, Armxonedadmp onen- | LiepeOpo- fremse! HusA
-MaATEMHTHHO- |-|C—()—«('(}1 H. CDGC(J{)I;ITH,E[HJ'{- CTCPHITLI HOBON K-Thbl 3HABI KOH I[II10T-
Basg KHCII0TAa 0'"- T | XOIHHEI u onennoso- | Ianravo- |[goetn
C,;H;;COOH I']—’C_U_‘?CJ,IHH (MeUUTHHBI) ro CiupTa) | 3Han JINBI1-
-cteaputosas |Tpucreapus Hetnmans- IMNONpOo-
KHCIIoTa (O1MHAKOBbIE MuTat TCHITET
Henacrimen- |ocratku (cricpMarier) RBICOKOH
Hble KHCIOTBIY kncnoT) CIIOKHbIi TIIOTHOCTH
C]7H33COOH 3(1)“[3 nan b: X HIIOMIHK-
~onennosas  |Cyemanbe MHUTHULIOBOH poHEL - XV
CIHHH(IO()H ‘ o K-ThI A 1ICTH-
_ HC~0—<0 4 JIOBOTO CTTH]H
=JIHHOJICBas 15731 Ta
C,;H,,COOH ”C_U_QCI,-.H“
-JIHHOJICHOBas! II:C-O—‘*? '
U ap. 177135
ITanemuTo-
oJIeoCTEa-
PHH {pasHBIC
OCTATKH K-T)
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Bbiciine KupHbIe KHCIOThI

Boicuine kapOOHOBBIC KMCAOTBI ObIH BBUICJCHBI U3 XKHPOB, [IOITOMY [10-
JYYWIIM Ha3BaHUC KUPHbIX. OHU MOrYT CYILICCTBOBaTL B CBOOOJAHOM COCTOS-
HUA W TOTJAAa WX Ha3blBAIOT HEITCPHUIMPOBAHHBIC KUPHBIC KHCIIOTHI
(HOXKK), ninn BXOAAT B COCTAB MHOTHX JIMIIWJIOB, aUMIIUPYsI COOTBETCTBYIO-
IUC THIPOKCHIIBHBIC MITH aMUHOTPYIINTBI, W ONPEICISIIOT CBONCTBA HEHTPAITh-
HBIX KHPOB.

bromornieckn BaXKHBIC KUPHEIE KUCTOTHI KITACCH(PUIUPYIOTCS Ha:
1) wacermmennnie: C;sH; COOH (C4 . ) — mamemutuHOBas (t°;, 64°C);
C,7H3sCOOH (C)5. ) — creapunosas (t°,, 70°C);
2) HeHacwhimenHbie: MoHoeHoBele C;H;3COOH (Cig . ) — omeunoBast (t,
14°C); momwmenoswre: C;H; COOH (C\y . ,) — muuonesas (t°,, -5°C);
Cy7H,yCOOH (Cg . 3) — munonenosas (t°,, -11°C); CyH3;COOH (Cy . 4) —
apaxugonosas (t°,, -49,5°C). Kak nmpaBuio, Bce OHH MOHOKapOOHOBEIE, C YeT-
HBIM 9HCIIOM YTJIEPOIHBIX aTOMOB, ¢ HEPA3BETBICHHEIM YTIIEBOJOPOIHBIM pa-
JUKAIOM, 3MI3aroo0pasHoil KoHGOpMaIne. Y HEHACHIIEHHBIX KapOOHOBBIX
KHCIIOT OIHA WIH HECKOJBKO JBOMHBEIX CBS3€H WMEIOT BCerja IHUC-
KOH(UTYpaIHIo, YTO MPUBOIUT K CHIBHOMY H3THOY amn(arHdecKoi Iem.
HeHnachbllieHHble KUPHbIE KUCIOTHI BCTPEYAIOTCA Y )KUBOTHBIX B Bd pasa ya-
e, YeM HachlmeHubie. Cpeau KUPHBIX KUCIOT 0COOYIO pollb UTpaeT apaxu-
JOHOBASA KHCJIOTA, KaK MPEIUIECTBEHHHIA OMOJOTHYSCKH BAXKHBIX BEIISCTB
HPOCTAIVIAHANHOB, KOTOPbIE PACIIUPAIOT KPOBEHOCHDBIE COCY/Ibl, HHTUOUPY-
10T CBEPTHIBAHKUE KPOBM, BBIACICHUE KEIYA0HUHOIO COKA, AKTUBUPYIOT CUHTES
IJIMKOIEHA B IICYCHH, CTUMYJIMPYIOT POJIOBYIO JICATCIBHOCTD.

B 5KMBbIX OPraHu3Max BbICUIMC KUPHBIC KUC/IOTbI HAXOAATCA B e
aKTHBHBIX (OpMax B BUAC aUMWIKOPEPMEHTOB A (R_CHZ_O\JSKQ A )

HachbllCHHBIC KUPHBIC KUCIIOTHI MOTYT CUHTC3UPOBATHCS B OPraHU3Me
u3 aucTwikodepMeHTa A U MasloHWIKOPCpMCHTA A ¢ yuacTueMm (QepmcH-
TOB U TIOCTIEOBATEIIHHOTO VITHHEHUS yraepoaHol menu. Bo3zmMoxkeH 1 00-
paTHBIA TIPOLIECC — OKHUCIEHWE MKHUPHBIX KHUCIOT, COCTOSIIUUH W3 TIOBTO-
pAIOMIMXCST YEeTBIpEeX 3Tanos: o, — OeruapupoaHue, rujgparauus, -
JMETHAPUPOBAHNE, THOIH3, B PE3yIIbTaTe UEro OTHICIUIIETCS areTHiIKodep-
MEHT A, BCTYMAIOMU 3aTeM B MUK TPUKApOOHOBLIX KUcIOT (ki Kpebd-
ca) ¢ oOpa3zoBaHWeM »HHepruu. Tak MpH OKUCIEHHU OJHOH MOIEKYIIBI
MaTBMUTUHOBOW KUCHOTEI 00pa3yerca 130 momexyn AT® (nms cpapHeHUS:
IIPH OKHUCJIEHUH OJHOM MOJEKYIBl TIHOKO3BI oOpasyercs 36-38 momexyn
AT®). Jlns npumMepa MOXKHO TPEICTABHTh 3aKIIOYUTENbHBIN 3Tam [3-
OKMCJIEHHS Ha CTAJUU MACIIHOM KUCIOTH (OyTupara):
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['maparauus

B « L0 o,B-deruapupoBanue 0 +H,0
H,C-CH;CH5 (/\JbK A /\— H,C-CH=CH- Cf\f&l{ A
bytupun KoA DA DAJTH, Kpotonnn KoA
[3 L0 B- ﬂcrnﬂpnpomnnc
o HAT' HAJLH, 0
BT uapokcubyrupnn KoA A 2 AnetoaneTia KoA
THOM3
+HSKoA

0

2CH3—C/—/<JSKOA—" B uuka Kpebea.
Anetun KoA

TpuanuIrIuuepuHbI (IPOCTHIE JIHITHABI)

TpuaunATIHIEPHHBI — CIOXHBIC 3PUPbLI TPEXaTOMHOTO CHUPTA TIIHLEC-
PHHA H BBICIIHMX KHPHBIX KHCIOT, OHHU ABJIANOTCA H3H60J'[ee MMPOCTBIMH H TITH-
POKO pacmpoCTpaHeHHBIMU IUMuAaMu. Jlpyrue, 9acTo yrmoTpeOiseMble, Ha-
3BaHMA I3THX JIUIIHOOB — JKHPLI, HeﬁT’paHBHBIC KHPLI. TpHaHHﬂT‘HHHCpHHBI -
OCHOBHOM KOMIIOHEHT AHUPOBLIX ACIIO KHUBOTHBIX H PACTHTCIBHEBIX KICTOK. B
MeMOpaHaxX OHM OOBIUHO He coiepxarcs. BaKHO OTMETUTH, YTO TPUALIMITIIN-
OEPHHEI — 2TO HCIIOJBIPHBIC, I"I/I,I[pO[I)O6HBIe BCHICCTBdA, IMOCKOJIBKY OHH HC CO-
AepsKaT 3apsHKeHHBIX WIH CHIBHO HMOJSPHBIX (QYHKIUOHATLHEIX Tpyi. [po-
CThI¢ TPUAIHITIIUIOCPHUHELI COOCPKAT OCTATKH OJWHAKOBBIX KHCIOT, ¢CMElIaAH-
Hbl€ — PAa3IMYHBIX. HpHpO,I[HBIe AHUPLBL U MacClla IIPpEACTaBIIAIOT cobol cMmecu
CMCITAHHEBIX TPHAILTHIITTTHIICPHHOB.

CTpoeHHre U HOMEHKJIATYPa TPHANWITIHICPHHOB:

O
1CH;0-C—C,.H,, a) OneonanbMUTOCTEAPAT MIMIICPHHA;

) 0) OueonaIbMUTOCTEAPUH;
2 CH_O_C;C15H31 B) 1—OJleoml-Q—uaJlbMM'rOHJ[—3—C’1‘eap0mu‘JmuepuH

,O (cucTemaTHUYecKas HOMeHKJaTypa). Hymepanus atoMoB

N ¥

3 CHz—O—C—C”Hgs yIiIepola TITHIEPUHOBOM LENH CBEPXY BHH3.

KonmiecTBeHHON XapaKTEpUCTUKON TPUALMITIIVLEPHHOB CITYKAT IMPOLIEHT-
HOE COJIepKaHHue OTAEJIbHBIX KHCJIO0T, HOAHOE YUCII0, YHCJI0 OMBLICHHS.

HomHoe IHCI0 — COOTBETCTBYET KOIIMUECTBY IPaMMOB 10113, KOTOPOE MOKET
npucoequHuThes K 100 1 3xmpa. CocTaB MPUPOTHEIX KUPOB U MaceN U UX HOIHbIE
qycila BapbUpPYHOT B JOCTATOUHO IMPOKUX Mpeaenax. Harmpumep, B CIMBOYHOM
MAacjle ¥ MOJIOKE COIEPIKHTCS 3aMETHOE KOIMYECTBO HACBIIIECHHBIX JKUPHBIX KH-
CJIOT ¢ KOPOTKOW 1IETIhI0, B JIBHSHOM Macie MpeoOiIamaeT TMHONEBas KUCIIOTA
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(62%), a B 01MBKOBOM — oslenHOBas kucaota (84%). [1o 3naueHuio TeopeTHUeCKo-
ro ioy1Horo umcsia (Boiie 70) AMIMHOICONICTCAPOWIITIIMLCPHH MOYKHO OTHCCTH K
maciaaM. Ecau iosHoe uncio menblue 70, TO X OTHOCAT K KUpam (CIIMBOYHOC
Maciio — 36; csuHoe casio — 59). CBEKECTh JKUpa XapaKTePU3YETCs KHCJIOTHBIM
YHCTIOM — HTO KOJIMUCCTBO IPAMMOB TMJIPOKCHIA KallWsl, WYILSE Ha HelTpaim3a-
LIMIO OJIHOTO TpaMMa HEIrMAPOIIH30BAHHOTO XHPa. TCOPCTUHCCKH KHCIIOTHOC YHC-
JIO CBEXETO JKMPa paBHO HYIMO. YHCII0 OMBIJICHHAS] PABHO YUCITY MHAJUTUTPAMMOB
TUAPOKCUA KaJIUS, MAYILETO HA B3aUMOJEHCTBUE ¢ | T THAPOJIIM30BAaHHOTO JKUPA.
Bbicokoe UMCIo OMBIICHWST YKA3bIBa€T Ha TIPHUCYTCTBHE B JKUPE KHUCIIOT ¢ He-
OOINBITAME MOJIEKYJTAMU (MACIISTHOM, KalmpoHOBOH W JIp.). Mamkle uncia oMbLe-
HUSI YKA3BIBAIOT HA TPUCYTCTBHE 00Jiee BHICOKOMOJIEKYIISIPHBIX KUCTOT (TAThMH-
TUHOBOM, cTeapuHOBOH U Jip.). Tak urcno oMbUIeHUs TpHOJIEHHA paBHO 192.

OcHoBHasg (GYHKIHS TPUAITWITINIIEPUHOB — 3TO 3allaCaHUe JTUITHIOB, KO-
TOpBIE HAXOIATCS B IUTO30JI€ B BHIE MEITKOAUCIIEPCHBIX AMYILIHPOBAHHBIX
MACJISHUCTHIX Kamenek. B OonbImoM ducie KUpoBbIe KIETKN 00HAPYKUBAIOT-
Csl TI0JT KOYKel, B OPIOITHON MOJOCTH U B MOJIOYHBIX JKeJle3ax.

B XKWBBIX OpraHu3Max pa3iHyaroT KUPHI JABYX BHJOB. HPOTOMJIA3MATH-
YeCKHI, KOTOPHIA BBITIONHAET CTPYKTYPHYIO (YHKITHIO, OH HE pacXoIyercs,
KOJIMYECTBO €r0 MOCTOSHHO. Pe3epBHbBIIl #KUP COAEPKUTCA B JKUPOBLIX JEMO
(MOAKOKHOM KJIETYATKE, CalbHUKE, OphDKEUKE), MOCTOSHHO PacXOayeTcs, 00-
Hopysgercs. Temneparypa IuaBnedus skupa uenosexka 17.5°C, na 80% on co-
CTOUT U3 OJEUHOBOU KHCIOTHI.

XHMHUYECKHE CBOMCTBA JKHPOB

Daapoams. Cpenu peakiiMii NMOMA0B 3TA PCAKIMS 3aHUMACT 0CO00C Me-
¢T0. C ¢€ NOMOLIBI0 YCTAHABAMBAIOT UX CTPOCHMUE, & TAKKE NOJAYUAIOT LICHHbIC
JUIS HApOJHOTO X03siicTBA NPOAYKTHI — MbUia. ['Mjiponum3 — riepsasi craaust
YyTHIU3AUUU W MeTaboJIM3Ma ITUILICBBIX KUPOB B OpraHu3mc. Peakuuio rujpo-
JIM3a in Vitro OCYUICCTBIISIKOT 1P HArpCBaHHUK C BOJIOW B NPUCYTCTBUM MHHC-
palbHBIX KUCIIOT WM Ienoueht (ombiieHue). B opranusmMe TUAPONU3 MPOXO-
AT TIOA IeHcTBHeM (PepMEHTOB — Jiuma3. B pesynbpTaTe JaHHOH peakinn 00-
pa3yroTCs TIIMLIEPUH W BBICILINAEC KUPHBIC KUCITOTHI:

O

CH;0-C—R CH;yOH  R-COOH
O +3H,0; H-

CH-O-C—R' CH-OH + R'-COOH
P

CH;O-C—R" CH;OH R"-COOH

Tpuanunrmunepus Iavwuepnn  JKupnbie

KHCIIOTEL
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OMbLIEHHE KUPA

0O
CH;O0-C—CH;, CH5;OH
O +3NaOH
H-O-C—CH;, CH-OH + 3C H; COONa
" [TausMmurar narpus
Cll;0-C—CH;, CH;OH (MBITI0)
TpunanbMuTuH [amepua

(TBCpABIIT AKWP)

Peaknuu npucoe HHeHUs (THAPOreHH3AIUH)
JIumuael ¢ ocTaTKaMH HETPEIeTbHBIX KUCITOT MPUCOETUHAIOT 10 JBOHHEIM
CBSI3IM BOJIOPO/I, TAIIOTEHBI, TAIOT€HOBOJIOPOBI, BOAY B KHCIIOH cpeie.
BaxHblil MpOMBINIIEHHBIN Mpollece — KaTATUTUYECKOE THAPHPOBAHHE
(rumporeHu3alsi) OTHOCUTENLHO [EMIEBBIX HEHACHITEHHBIX PACTUTENHHBIX
Macen ¢ 1IeTbI0 MOTYUEeHNA UCKYCCTBEHHOTO Maclia (MaprapuHa):

O
CH;0-C—C, H,, CH;O-C—C H,,
0 +6[H] O
CH-O-C—CH;; — CH-0-C—C,H,;
0O
CH;0-C—C,H,, CH;O-C—C,H,,
Tpuoneun Tpucteapun
(KMIKUH KHD) (TBEpIBIHA XKUp)

Peaxunu oxkucinenns

OKUCIUTENbHBIE NPOLECCH] ¢ YHACTUEM JIUIIKUJIOB U UX CTPYKTYPHBIX KOM-
MIOHEHTOB AOCTATOYHO pa3HOoOOpasHbl. B 4acTHOCTH, OKUCIEHUE HEHACHILIICH-
HBIX TPUALMATJMALEPUHOB OPU XPAHEHUM 3 CHET KUCIOPOAAa BO3AyXa COMpO-
BOKJIACTCA FMAPOJK30M, 00pa30BaHUCM JABYXaTOMHbIX CIIMPTOB U B JaJbHCH-
1I€M COOTBECTCTBYIOUIMX KUCJIOT (IIPOrOpKaHHe KHPOB), 4TO IPUBOAMUT K U3-
MCHECHUIO 3araxa W BKyca.

TMepokcuanoe okucIeHNE JUMMHAOR — HAKOO0JICC BAXKHAS U3 OKUCIUTCIILHBIX
pcakumii. OHa sBJISICTCS OCHOBHOM NPUYMHON NMOBPCK/ICHHUS KICTOUHBIX MCM-
OpaH, HarTpuMep, TpH JTIyueBoit bonesnn (A U. Apuakos, FO.A. BraguMupos).

OxuciieHHe BBICHINX KHPHBIX KHCJIOT TPOUCXOINUT B MUTOXOHJIPUSX U
OCYIICCTRISICTCS MyTeM AeTHAPHPOBAHHS B 0- W -TIOJIOKCHUH, B PE3YIILTATE
TaTbHEHIINX ITUKJIMUECKUX MHOTOCTYIICHUATHIX TIPOIECCOB obpazyeTcs are-
THIAKO(pEepMeHT A, KOTOPEIH MoXkeT cropath B mukie Kpedea 1o CO, u H>0,
naBas AT®; v WCMoNBb30BaTEC Ha CHHTE3 OHOIOTHYCCKH BAXKHEBIX BEIICCTB
B OpTraHu3Me (BBICIINX XUPHBIX KUCJIOT, XOJIECTEpHHA U JIP.)
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Caoxubie aunuabl — pochoannuabl

@ochoaumuABLl — AUNUIbI, OTWCIUIAOINE (GOCPOPHYHD KUCIOTY MNpH
ruaposnae. Docolmunuabl XapakTepU3yIOTCs JTOCTATOUHO BBICOKMM COICP-
’KAHWCM HCHACBIUICHHBIX KHCIIOT.

Tnunepodochomunuasl — npoussoaHbie Timuepo-3-pocdata, rIaBHBINH
KOMITOHEHT KJIETOUHBIX MeMOpaH. OHM COMyTCTBYIOT JKHpaM B ITHILE W CITYXaT
MCTOYHHKOM (DOC(OPHON KHCIIOTBI, HEOOXOMMMOW 1M *KU3HH denoBeka. [ mie-
po-3-pochaT comePKUT ACHMMETPHICCKUIH aTOM YITIepoJa W TIO3TOMY MOXKET
CYIIIECTBOBATH B BUIIE IBYX CcTepeon3oMepoB. [TpupoHbie riumepodochoTHITH I
UMEIOT OTMHAKOBYIO KOH(UTYPAIHIO W SIBISIFOTCS MTPOU3BOTHBIMH L-Timwtiepo-3-
¢ocdara, obpazyromerocss B mpornecce Meradomm3ma u3 (ocdata AUTUIPOKCH-
areToHa npy yyacTuu (pepmenTa riunepodochaTaernporeHassl.

(;Hon a“CI‘HEOH
(Ij:(_) (I? HO—CI’—H 9
CIIEO-li’—OIT /\ CHEO-EI’—OH
OI1 HAJTH, HAZT” OH
docdar L-I'muanicpo-3-gocdar

JMTCHJIPOKCHALICTOHA

Cpemu rmunepodochommmnos Hanbonee pactpocTpaHeHsl doedaTuanl —
CIOKHO3(DUpPHBIE TTpon3BoHEIE L~-ocdatnnosex kucnor. L-Docdatunopsie ku-
CITOTBI TIPEJCTABILIIOT CO0OH STepHAUITMPOBAHHBIN JKAPHBIME KHCIOTAMHU IO
CITUPTOBBIM TpyTmiaM L-rmurepo-3-docdar.

Kak mpaBuno, B mpupomaeix docdaTtumax B MoNoKeHNHA | TIHIIEPUHOBOM
I[ENW HAXOJIUTCS OCTATOK HACBHIEHHOMW, B TTOJIOKEHUN 2 — HEHACKHIIIEHHON KH-
CIIOT, a OJIUH U3 TUIPOKCHIOB (POCHOPHON KHUCIOTH 3TePUPUITHPOBAH AMHU-
HOCITHPTOM, THIPOKCHAMHUHOKHCIIOTOMN WM JAPYTUMHU KOoMIToHeHTaMH. B ycio-
BUAX opranusma (pH~7.4) ocraBimmiica cBOOOIHBIM TUAPOKCHI (ocdopHoi
KUCHOTBI U IPYTHE MOHOTEHHBbIE TPYIIUPOBKH B ochaTtnaax HOHU3UPOBAHBIL.

0
(I? HZ(IE—O—l(IT—R 9 IIZ(IZ—O—lICIT—(CHz}n—CHg
R*—c—o—clj—H 9 RHC=HC(_CH2)7—C—O—C|?—H 9
CHEO-EI’:OH CHEO-Il’:OX
O O
L-¢ocdaTtnaosrie KUCITOTEI ®ochaTtun (obmag cTpyKTypa)

ITpumepamu docdaTroB MOTYT CIVKUTE (pochaTuauacepunsl, ¢oc-
dpaTuammTanonaMmunbl U GpochaTHANIXOIMHBI — COEIMHEHUS, B KOTOPBIX
dbochatuoBEIe KHCIOTH 3TEPUPUIHPOBAHEI 0 PochaTHOMY THAPOKCHITY
CEPUHOM, STAHOJAMHUHOM (KOIIAMUHOM) U XOJMHOM COOTBETCTBEHHO.
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'ﬁ) HZ(F—O—C—R (I? H2C|T—O—C—R 9 IIz(Ij—O
R'-C—O—(F—H 9 R"C—O—?—H (l? R'-C—O—(Ij—H vICI)
"H;0:P CH;0O:P 'H;0-
CHEOR _2N CI_{ZC}P\
O 0O O 0 0 0
" (EH HN+ (IjH . CH
H.N_ - / 'H, /
el ’ Nen, (CHNS
COOH
dochatupuncepun ®ocparnamiaraHoiamuy - PochaTHANIXOIHH
(CCpUHKC(ATHHEI) (KomaMuHKehATHHDI) (JTeuuTHHBI)

B opranmnsme (ochomunmabl CHHTE3UPYIOTCS B TICUCHU W3 HEHTPaTbHBIX
KUPOB. DTH aMUHOCTIUPTHI B3aWUMOCBSI3aHbl MEXKTY c000M, MOCKONBKY ATaHO-
JIAMWUH U XOJHH MOTYT 00pa30oBBIBATHCS B X0JI€ MeTaboIM3Ma U3 aMUHOKUCIIO-
THI CEPUHA MTyTEM JAeKapOOKCUINPOBAHUSA W MOCIEIYIONIET0 METHITHPOBAHUS:

hepment Metumm- T
CI‘HE—(FH—COOH CO. > ¢H, W QHZ—CH2—N(CH3),3
OH NH, = OH NH, OH
Cepun JTaHOJIAMUH XomH

(Komamwn)

XapakTepHas 0COOEHHOCTh CIOMKHBIX JIMMTUA0B — OUMIIIBHOCTH, 00YCIIOB-
JeHHAsT HaTM4UeM JBYX HENOJSIPHBIX TUAPOPOOHBIX «XBOCTOB» H BBHICOKOIIO-
JSPHBIX MOHU3HPOBAHHBIX TUAPOMUIBHBIX TPyNIupoBoK. Pocdonununs yya-
CTBYIOT B MIOCTPOSHUM KJIETOUHBIX MeMOpaH, 00pa3ys MU THBIH OHCIIOMN.

B opraumsme dochonunuabst ruaponusyiorca B KKT noa aelicTBuem
tdbepmentoB ¢ocdonunas A;; A;; C; [, KOTOpble OTIUSIVIAIOT HACBHILEHHYIO
KUCIO0TY, HEHACHILIEHHYIO KUCAOTY, PaCILSIULSIOT CBA3bL MEKAY [NIULEPUHOM U
thochopHoi kucaoTon, Mexny GocPopHON KUCIOTOH U AMUHOCIMPTOM COOT-
BETCTBCHHO.

Kounrpo.bubie BONpocsl

1. HanmmmTe peakuyn ruporeHA3alvi TPHALUITIIHIEPHUHA, B COCTaB KO-
TOPOTO BXOAAT OJICMHOBAS, JINHOJICBAS W CTCAPUHOBAsT KUCITOTEI.

2. Onpenenute KOHCUCTCHUMKO JIMHOJICOAWOJICHHA, HAIUIINTE CXEMY €ro
KUCIIOTHOTO THAPOIIN3A.

3. HammmumuTe peaxiiuio UIETOYHOTO THAPOIU3a TpHUcTeapara TIIHIIepHHA.
HazoBuTe TpOAYKTHI PEaKIIHH.

4. Hanwmmte peakiuio TUAPOTEHW3AMUHN ITaTbMHTOAHOMerHa. Kakosa
KOHCHCTEHIINS UCXOTHOTO ¥ KOHEYHOTO TPOTyKTOB?
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5. IloayyuTe HaTpPHUEBYIO COJb CTCAPUHOBOM KHUCIOTHI M3 Kupa. Kakoe
NPAKTUHCCKOC IPUMCHCHHUC MMCIOT COJIM BBICILIMX KHPHBIX KUCJIOT?

6. Uto xapakrcpusyeT HOAHOC 4uCiO xupa? Pacnojoxure B Nopsaiake
yOBIBaHWS HOIHOTO HWCHa CICAYIOIINE TPUALIMIIBI: TPUMAIBMUTAT, OJICOIN-
cTeapar, JJMHOJICOAMOJICHH.

7. Kak onpe/ieliuTh CBEXECTD wKupa?

8. Kak BbIIenuTh CBOOOIHEIE BBICIINE KUPHEIE KUCIOTHI U3 XKHpa’

9. Uto XapakTepu3yeT YNCIO OMBIITCHUSA?

10. N300pa3nTe KOHPUTYPALINIO OJIEHHOBOH KHCIOTHI, YKAXHUTE Pacmoso-
KEHHE TBOWHOW CBA3M.

11. M306pa3nte KoHGOUTYpANHIO THHOICBOH KUCIOTHI, YKAKHUTE PACTIONO-
KEHHE TBOWHBIX CBA3EH.

12. Kak goka3aTh HaIW4le HEHACHIIIEHHBIX KUCTIOT B JKUpe?

13. Uro Takoe docdaTUIOBBIE KUCIIOTHI, KAKOBA UX KOH(MUTYpaITHI B KU~
BOTHBIX OpraHu3Max”?

14. I'me cuHTE3HpYIOTCS B OopraHu3Me ($oChOIUNNIL, YTO SBIAETCS WX
IIPeIIeCTBEHHUKAMU B IIpoliecce CUHTe3a’

15. Moxno 11 cuutaTh (ochoIunImuIbl TOBEPXHOCTHO-aKTUBHBIME BEIIIe-
ctBamu? Kakum 00pa3oM OHM OpPUEHTHUPYIOTCH IpH POPMUPOBAHMHU KIIETOU-
HBIX MeMOpaH?

16. Hanumute dopmyny cepunkedanuua. ['uaponusyercsa Ju OH B opra-
Hu3mMe?

17. Hanuiute Gopmyiy JeUTHHA.

18. ITokaxunTe B3aMMOCBA3b AMHUHOCIIMPTOBR, BXOIAIUMX B cocTaB (ocdo-
JUNUIOB (HAMUILIUTE PCaKUKH).

5. Ctepouabl. U3onpenounabl. Xumuueckasi CTpyKTypa,
OMOJIOrHYEeCKAasl Po.lb

DTOT pa3Aeit OUcHb BAKEH B NANTBHEHIIEM MU U3VUICHUN OHOXUMUH, (ap-
MaKOJIOTHH, TaK KaK MHOTHE TIPEACTABUTEIIN DTON TPYNIIBI COSAMHEHHUI OTHO-
CATCST K HU3KOMOJICKYJIAPHBIM PETYISITOPAM HEKOTOPBIX BakHEHIMX (pu3mo-
JIOTUYECKUX MPOIECCOB (TOPMOHBI, BUTAMHHEI, KETUHBIC KUCIIOTHI), a TAKXKe
ABIIAIOTCS 1IEHHBIMU JIEKAPCTBEHHBIMU BEIIECTBAMH (CEepJeTHBIE TIUKO3U/IHI,
IPETHN30JIOH, (GTOPUPOBAHHBIE KOPTHKOCTEPOUIBI, aTKATOUIBT).

Crepouapl — OoNbIIIAsA TPYNTIA MUKITHYECKHX BEIECTB, B OCHOBE KOTOPHIX
JEKHUT CKENIET cTepaHa (TOHAHA, UK/JIONeHTaHnepruapodgeHaHTpeHa), co-
CTOSAIMUIN W3 TpeX HEeTWHEIHO KOHJAEHCHPOBAHHBIX IHUKIIOTEKCAHOBHIX KOIET
(A, B, C) u mmukimoneHnTanoBoro koibna D. O0mas cTpyKkTypa U MpUHATAS Hy-
Meparys aTOMOB B CTEPaHe NPUBEIEHBI HIKE.
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[eprugpodenantpen Huxnoneuran
[ 1 1

Crepan (roHas)
(IMKTOMEHTaHNeprupOdenanTpen) OO01wwHid CKEJIET CTEPONI0B
(X-OH; -ORL O=)
B KUBOTHEBII OpPraHusM CTCpPOHALI MOCTYIIAIOT C HHH_[eﬁ H MOTYT CHHTC3H-
POBATBCA B KIICTKAX H3 IMIPOCTOTO YHHBEPCAIIBHOTO lVIeTa6OHHTEl — dIICTHIIKO3H-
3HMa A, CTAHOBACE 3dTCM IIPCAMNCCTBCHHHUKAMHK B CHHTE3C IPYIHX BAXKHBIX

COE€IMHEeHUH (CMOTPH HUKEMPUBEIEHHYIO CXEMY ).
Fu,u.pomﬁ B H.K.T. CHuHTe3 B KITeTKax

| | XONCCTePHUH |
JKENUHbIE KHCIIOThI
MONOBLIE TOPMOHBI
BHTAMHATT J[

Benmky ——= Monomepul 0
i
YTICBOIBL ——=MOHOMEPbl —* HBK—FCHTC\ —=

CTCPHHEL

Kupn MOHOMEpEI SKoA OPMOHEI KOPKOROTO
Anernn KoA BCIICCTRA HAIOTC-
’ HHUKOB
CTtepuHbI

CTepMHBI — 3TO TIPOU3BOJHBIC CTEPOUIOB, V KOTOPHIX B mojoxkeHus C;
00s13aTeIbHO HAXOAUTCSA MMAPOKCUIbHAA rpynna, a y Cy; anudatudeckui pa-
JMKaJ, BKIIOYAIOIIHI & aTOMOB yriepo/a.

Haubonee pacnpocTpaHeHHbIM npea-
CTaBUTEJIEM CTCPUHOB SBIACTCA XOJecTe-
PUH (XOJECTepPOJ — BTOPMUHBIA LUKIUUE-
ckuii cnupT). OUUIICHHBIA XOICCTCPUH —
OC/I0C KPUCTA/UIMUCCKOC BCIICCTBO, OINTH-
YCCKM AKTMBHOC. B OpraHusmc Haxoaurtcs
Kak B CBOOOJHOM COCTOSTHWUW, TaKk B BHWJIC
ciioxkHoro adupa. Hapymenne obMeHa xo-
JICCTCPUHA TIPUBOJINT K OTJIOKCHHIO €TI0 Ha

Xonccrepus CTEHKAX apTepudt U, KaK CIEJCTBUE,
YMEHBIIEHHIO 3TaCTUIHOCTH COCY/IOB (aTe-

pockiiepo3y). Kpome ToTo, OH MOKET HAKAMIINBATHECA B BUJC KETUHBIX KAM-
Heil. [Ipu obnmyuennu Y®-cBeToM HEKOTOPHIX CTEPHHOB, HAMPUMED, BCTpe-
JAIOIIErocss B 0aKTepUsX IProcTepuHa (3procreposia), MPOUCXOAUT Pa3MbIKa-
HHUe Konblla B 1 oOpa3zoBaHye aHTHPAXHTHYECKOT0 BUTAMHHA Tpynmbl /I
OH coAepKUTCS B SHYHOM JKEITKE, MOJIOKE, CIIHBOYHOM MacIie, phIObeM XKUpe.
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Jprocrepun O

Kaneundeposn (suramun 1)

KeauHble KHCI0TEI

/KeJYHbIe KHCIOTHI — [POU3BOAHBIC XOJCCTEPUHA, CUHTE3UPYIOTCS B
neueHd. Anugatuyeckaa 6oxkosaga uenb y Cy7 COCTOMT U3 5 aTOMOB yIiie-
poJa U BKIKOYACT KOHUEBYIO KapOOKCMabHy10 rpynny. M3 xenyu yenoBexa

BBIJICJICHBI YCTBIPC KHCIIOTHI, KOTOPBIC T10-

OH JIYYUIIU HA3BaHUC XOJEBBIX KHcJaoT. Hau-
GH, COOH  Gonee pacmpocTpaneHHas cpen HIUX — XO-
12 neBas KucjoTa. MYHKIHN KeJYHBIX KH-
CJIOT:
1. DMYIBTUPYIOT KHUPEI TTHIH, YIyYIIast
~OH WX YCBOGHHE.

2. AxTHBUPYIOT (PEepMEHT INHMa3zy, Ka-
TATU3APYIONIYI0 THAPOIU3 JKHPOB B KH-
NIeTHUKE.

3. OcyHIeCTRISIFOT TIEPEHOC YePe3 CIUZUCTYIO CTEHKY KUIIEUHHUKA BBICTIIHX
YKUPHBIX KHCIIOT U XOJIeCTEpPUHA.

4. VceunwBawT NEPUCTANBTUKY KUIIEUHWKA, YTO CIIOCOOCTBYET MHIIIe-
BapeHUIO.

Jlpyrue >keuHbple KUCIOTHI OTJIMYAIOTCS OT XOJIEBOH OTCYTCTBHEM OfI-
HOH MU ABYX TUApoKCcWIbHBIX Tpynmn y C-7 u C-12 (ae3oxkcuxoeBas u
JIUTOX0JIeBAasi COOTBETCTBEHHO).

JKenunple KUCAOTB HAXOASATCS B OpraHuM3Me oObIYHO B BUJE HAPHbIX
coeJMHeHMH ¢ a-aMUMHOKUCIOTONH raunuuom H,N-CH,-COOH unu Tay-
PHHOM - HzN-CHg-CHZ-SO3H.

Xonesas
KHCIOTa
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[Metrrvauas cBA3b

JIMUKUH (TTIMKOKOM)

H
Mo 0 !

Xonerana KUCIOTA

I'myukoxosieBast KHCIIOTA
HanI/IeBLIe H KaJIHCBBIE COIH 3THX CDG,I[I/IHBHHfI OﬁﬂaﬂaK)T IOBCPXHOCT=
HO-aKTHBHBIMH CBOIﬁiCTBaMH_1 SMYIIBIHPYA AKHPBI ITHITH.

Creponanble TOPMOHBI

T'opmonaMn Ha3pIBalOTCA OMOIIOTUYECKN aKTHBHEIE BEITIECTBA, 00pasyro-
Hmuecd B Keye3ax BHYTPEHHEW CEKpelUy, BLITOIHIIONIUE POb PeryJaTopoB
o0meHa BewlecTB U Qu3HOIOrHUYeCKUX PyHKIKNA B opranusmMe. CTEpoOUaHYIO
MIPUPOTY UMEIOT TOPMOHBI KOPKOBOTO BEILECTBA HAJANOYEHYHUKOB (KOPTHKO-
CTE€POH/IbI) H MOJIOBbIE TOPMOHbI (MY>KCKUE M AKCHCKUE).

Koprukocreponibl:

KopTukocTepoH - aHTarOHHCT ITpetHH30J10H - CUHTETMYECKUi
MHCYJINHA, [TOBLILIACT CO/ICPMa- KOPTHKOCTCPOH I, HCIIOIB3YCTCA
HHC caxapa B KpOBH IUIs JIedeHusl peBMaTu3Ma, OpoH-

XHATLHON aCTMbl, BOCTIAJIUTE]1b-
HBIX IIPOLCCCOB KOMKH.

IMos10BbIE TOPMOHBI BbIPA0ATLIBAIOTCA MOJOBBIMU OPraHaMu U peryiiu-
pytoT nonoBbie GpyHkuMu. K nx 4uciny OTHOCATCS KEHCKHE (ICTPOreHbl): 3c-
TPOH, 3CTPAAUO, NPOreCTCPOH U MYKCKHE (AHAPOreHbI) ONOBbIC TOPMOHBDIL
AHJPOCTEPOH, TECTOCTEPOH.
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CTPOreHbI: AHJpoOreHsl:

O
CH CH, OH

HO
ICTPOI - NepBEIii 11011080 TecTocTepoH - cTUMyIHUpYeT
FOpMOH, BBLACJICHHBIM B YHCTOM Pa3sBUTHE BTOPUYILIX MYKCKUX
BHIC, KOHTPOJIUPYCET NPU3HAKOB M BLIPADOTKY CHEpMBI

MENCTPYaTLITLIH TIHKIT Y JKeTTIHIT
Cepaeunble IMIMKO3HAbI

Cep/ieHHbIe IMMKO3UIbI — COCIMHEHUS CTEPOUIHOrO PAd, Y KOTOPBIX CTE-
POMIHAA 4ACTh MOJICKYJIbl UTPACT POJIb alVIMKOHA (I€HHHA) — HEYIJICBOIHOIO
KOMIOHEHTA HEKOTOPLIX MOHO- UK OJUIOCAXapUJIOB.

B HcOoubIuuX KOJAMUCCTBAX OHM BO30YXK/1AI0T CCPJICUHYIO JICATCIBHOCTD U
MCIIOJIB3YIOTCSL B KapAMOJOruu. B OosbluMx j103aX ABASIOTCA CCPACHHBIMU
saaMu. BeacnsaioT 3T COCIMHCHUS U3 Pa3jiMiHbIX BUJOB HANCPCTAHKH (JIMMM-
Tannca), TaHapIa, TopuieeTa u Jap. K reAnHaM cepacyHbIX TIIUKO3UI0B pac-
THTCIIBHOIO TMPOUCXOKACHUS OTHOCATCS AHTHTOKCHTEHWH W CTPO(PAHTHH.

CBsI3b MOKILY MOJICKYJIOH YTJICBOJIA U TCHUHOM SIBJISICTCS 3-O-TITHKO3UTHOM.
JIMruTOKCUTeHUH

O
o [\__H |
—0 Crepan (ar;1ukon)

B-O-T'muko3ngHas cBA3b

OCTATKH ¥LIICBOU0B

@parMeHT CEPACUHOIO MIMKO3W/1a JJAHATO3HIA A

HN3onpenonani
H3onpenonibl — coeIMHEHHs, MOCTPOCHHBIE U3 (parMEeHTOB H30MpeHa
s . Onun u3 Haubornee pacipoOCTpaHSHHBIX H30MPEHOMIOB —

CH,=C—CH=CH,

HATYPAJIbHBINA KayIyK (MOMMMEP H30MPEHd): ( —CH,~¢=CH—CH,—)
CH, n
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K usonpeHonaaMm OTHOCUTCS psiji BELECTB — OMOPEryNsATOPOB HU3KOMOJIEKY-
JSPHON MPUPO/IbI, COACPHALIMXCH B KMBOTHBIX OpPraHUM3Max, B 4aCTHOCTH,
KHUPOPACTBOPUMBIC BHTAMHUHBI (A). BHTAMMHBI — 370 OMONOrMUCCKHA aK-
TUBHBIE OPTraHUYECKUE BEIIECTBA, MPUCYTCTBUE KOTOPBIX B HEOOJIBIIOM KOJIU-
YCCTBEC B IMHILIC YCJIOBCKA W )KHUBOTHBIX HCOOXOAUMO JUJIA UX HOPMAJIBHOW JKU3-
HCACSTEIIBHOCTH. MHOTHUC BUTAMUHBI BXOJAT B COCTAB HCOCIKOBBIX KOMIIO-
HEHTOB CITOKHBIX hepmeHToB (B, By, By, PP u ap.)

Butamuusl rpynnsl A (anTHKCepodTATBMHYECKHH) — GaKTOPEI pocTa.
WX HenmocTaToK B THIIE BBI3BIBACT MCXYAHNE, BBICBIXaHWE POTOBHIIBI TI1a3a
(KypUHYIO CIIETIOTY), HAPYIIIEHHE CBETOBOM ajanTamuu, MOHWAKAET COTPOTHB-
JSEMOCTb OpraHH3Ma HH(PEKITUSIM.

XuMH4YecKas CTPYKTypa

H,C._CH, (le3 (le3
CH=CH-C=CH-CH=CH-C=CH-CH,OH
| I I |
| Cll, | 2 ocTaTKa U30IpeHa IepBHYHAs
§-uoton CIIMPTOBAS

Butamuu A (petunoa) Ipyria
BuramMuH A y4acTByeT B mnpoueccax (oropeueniuuu, B BUAE CBOCIO
aNbJACrUAHOIO NPOU3BOAHOIO — PETUHANA BXOJAUT B COCTAB 3PUTENLHOIO Iyp-
nypa CHOKHOro OelKa POoJONCHHA. DTa Peaklus CAYXKUT MIYCKOBbIM MEXa-
HU3MOM, O0CCIICHMBAKOLIUM BO30YK/ICHUC MMAJIOUCK CCTHATKM IJiasa.
CxemMa npeBpaleHns 3pHTENLHOTO MypIypa
3pUTCABHBIN OypHyp (POIOICHH)

pPETHHAIB + OIICHH

CBET TECMHOTA

L

Y

Buramuu A (pernnon)

Perunon obpa3yeTcs B opranusmMe u3 f-KapoTuHa (HEAKTHBHOTO TIpeIie-
CTBCHHHKA, NIPOBHTAMHHA BUTaAMHHa A) KapOTHH - paCTI/ITeHBHLIfI ITHTMCHT
KCIITO-KPACHOI'O IIBCTA, B OONBIIOM KOJIHYECTBE COOCPIKUTCA B MOPKOBH, TO-
MaTax, CJIMBOYHOM MacCJe. H3BecTHBI TPH H30MEPa KapOTHHOB: Q, B, Y, pa3in-
YAIIIHECS YMCIOM LHKIOB U MOJOKESHUEM JIBOUHBIX CBA3CH.

Buramuusl rpynnsl E (Tokodeponbi)

Ilo cBoeil xumudeckoi npupoae Butamui E — o-Tokodepon saBnsercs
MPOU3BOAHBIM JBYXaTOMHOIO (peHosa — ruIpoXuHoHa ¢ reKcajekaHoBoi 6o-
KOBOU uenbo. COACPKUTCA B PACTUTCABHOM U CAMBOYHOM MAacinax, B MscCe,
CEMEHAX 3/1aKOB, AUUHOM YKEATKE U JIp.
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i o, cr, CH,

: - I-‘ i -
(CH,)7CH—(CH,);7CH—(CH,);sCH—CH,

o -Tokodepon

o-Toxodepon — GeciiBeTHas MACTSIHUCTAS! JKUAKOCTH, XOPOIIIO pacCTBOPUMA B
KUPaX U KUPOPACTBOPHUTENSIX, YCTOWUMBA K HATPEBaHUIO, OBICTPO pa3pyliaeTcs
o aevicteueMm YdD-nyueil. Butamun E sBnseTcss BUTaMUHOM pa3MHOKEHHS.
[Ipu ero HemocTaTKe y JKEHIIMH TOpaXKaeTcs IUIAlleHTa, HaOoJaeTcsl HEeBLIHA-
IIIUBAHUE TIOMA, Y CAMIIOB (B IKCIIEPUMEHTE) MPOUCXOIUT aTpohisl TTOIOBRIX HKe-
€3, TIPUBOIAIIAS K TIOTHON WIM YaCTHYHOM cTepuiibHOCTH. B mpotiecce oOMeHa
BEIIECTB OH BBHITIOIHSET POJIb AHTMOKCHAAHTA — BEIIECTBA CIIOCOOHOTO CBA3HI-
BaTh CBOOOJIHBIE AKTUBHBIC PAJUKAIIBI, 00pa3yloMuecs Ipy NEPOKCUTHOM OKHUC-
JICHUU JTUTTUIOB.

Buramuubl rpynnbt K (anturemopparnueckuii (HaxTop), HEOOXOIUMBI
1151 o0ecneyeHuss HOpMalbHOM CBEPTHIBAEMOCTH KPOBU.

[lo xumuuecKol CTPyKType OHH SIBIIOTCS MPOU3BOAHbIME |, 4-HadToXuHOHA
U COAEPKAT U30NPEHOUAHYIO OOKOBYIO 1ienb. CylecTByeT ABa CeMEeUCTBA BUTA-
MMHOB 3TOii rpynmbl: K; — ¢rnnoxutons: (coaep:karca B pactenusax) u K, — me-

HAaXMHOHbI (MIMCIOTCS Y JKUBOTHBIX U OAKTCPUIA).
O

CH,
GO
CH;-CH= C—(CH,-CH,-CH=C)-CH,

O Buramun K, (Menaxumnom)

Buramun K, (MeHaXHMHOH) — JKeNITO€ KPUCTANINUECKOE BEIeCTBO, HEyC-
TOWYNBO IIPH HarpeBaHUHU B IIETOYHOH CPEE, XOPOIIO PacTBOPUMO B OpPTaHH-
yecKUuX pacTBopurensx. CUHTeTHYeCKUM aHanoroMm ButamuHa K sBisercs Bu-
kacoa (A.B. [lannaguu), a aHTATOHUCTAMU — JUKYMAapOJI, CATULIUIOBAs KH-
CI0Ta, KOTOPBIE PE3KO CHUYKAKOT CBEPTHIBAEMOCTh KPOBH.

AJNKaJaouabl 1 AHTHOMOTHKH
AaKaaouabl
AJTKAIOM]IBI — 3TO I'CTCPOLIMKIMUCCKUC a30TCOACPHALMC OCHOBAaHUS pac-
TATEITEHOTO TIPOUCXOMKICHYSI, 00JTaatoIIie BEIPAKEHHBIM (PU3HOIOTHUCCKIM
JeiicTBreM. B HEOONBILIMX KOJWYCCTBAX OHW HUCIIONIB3YIOTCS KaK BayKHBIC Jic-
KapCTBCHHBIC CPEJCTBA, B OOJIBIIMX — ABJSOTCA sigamu. Kak npaswuiio, aika-
JIOWBI TIPSACTABIIAIOT CO00M TPETHUHBIE AMUHBI W COZICPKATCA B PACTCHHUAX B
BHUJE COJIEH OPTaHUYECKUX KHUCIIOT — JTUMOHHOW, SIOIIOYHOM, IaBEJICROM, STH-
TapHOU U JIp. AJNKaNOUIBI — OOBIYHO OECIBETHBIC KPUCTAIUIMYECKUE BEIIECTBA
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rOpbLKOT0 BKYCa, MPAKTUYECKU HEPACTBOPUMBIE B BOJIE, HO PACTBOPUMBIE B Op-
raHUUYCCKUX pacTBOPUTCIX: agupe, xiopodopme, OGcHzone. Mx coin, Hanpo-
THB, XOpOII]O paCTBOp[/IMbI B BOIAC H HCpaCTBOpHMbI B OpraHML]CCKMX paCTBO-
purensix. K Hacrosimemy BpemeHu m3BecTHO Oosiee S000 ankanonaos. B oc-
HOBE CTPYKTYPBI ATKAJOHIAOB JICKHT KaKOW-THOO0 TETCPOLUKI, UTO YINTHI-
BAaCTCs! IPH MX KIlacCU(PUKALINK,

1. I[Ipon3BoaHBIC MUPHIMHA, TUNIEPHIHHA, THPPOJIHIHHA:

I'urpun — obnagaeT o0IKM CTUMYIMPYIOIIUM JEHCTBUEM.

HukoTHH — BO3IEHCTBYET Ha BETETATHBHYIO HEPBHYH) CHCTEMY, CYXKaeT
KPOBEHOCHBIE COCYIIBL.

Kounun n ana6a3uH — oueHb TOKCHYHEIE ankamounbl. KoHUHH mapanu-
3yET OKOHYAHHUS JBUTATEIBHBIX U UYBCTBUTEIBHBIX OCSA3aTEIBHBIX HEPBOB.

Jlobennn — 3ppexTHBHOE CPOJICTBO, CTUMYITHPYIOIIEe TBIXaHWE.

2. TTpou3roHBIE TPOTIAHA;

ATpONUH — COJIEPKUTCSA B PACTEHHSX CEMEHCTBa TMAaceHOBBIX — Oea-
noHHE, nypMmane, Oenene. HecMoTps Ha BBICOKYIO TOKCHYHOCTD, IITUPOKO TIPH-
MEHSETCS B T1a3HON MPaKTHKE Oaroaaps CiocOOHOCTH PaCIIUPATH 3PAYOK.

Kokaun — 071HO U3 MIEPBBIX U3BECTHBIX MECTHOAHECTE3UPYIONTNX U HAPKO-
TU4ECKHUX cpencTB. CUHTETUYECKUE aHAIOTYH KOKaWHa, TUIIeHHbIE HAPKOTHYe-
CKHX CBOICTB, OTHOCATCS K IIPOU3BOIHBIM ITapaaMHUHOOEH30MHON KUCIOTHI.

3. IlypunoBpie aakaaouabl: KoheuH, TeoPUILINH, TeOOPOMHH.

Ko¢eun — s>dpdexturHoe cpeacTBo, BO3OYKIAAIOIUECE USHTPAIBHYIO HEpB-
HYIO0 CUCTEMY U CTUMYyJupylouiee padoty cepaua. OOIUECCTUMYIUPYIOIIEE Nei-
CTBUC TCOMUAIMHA W TCOOPOMMHA BLIPAXKCHO MCHBLIC, OJHAKO OHW 00NaIaoT
JOBOJILHO CUJIbHBIMM MOUYCTOHHBIMU CBOMCTBAMM, T.€. SIBJISIKOTCS IMYPCTHKAMU.

4. llpou3BoaHbIe HHA0JA U UMH/IA30.1a:

Pe3epnuH — [MOHMXKACT KPOBSIHOC JAABJICHUC (THNIOTCH3UBHOC JICHCTBIE).

CTpHUXHUH — BCChbMa AJI0OBUTOC BCIICCTBO, B MAJIBIX J103aX JICHCTBYCT BO3-
Oy/1ar0LLC M HAXOJIUT IPUMCHCHUC B KAUCCTBC TOHU3UPYIOLICTO CPC/ICTRA.

ITrurokapnH — MIUPOKO UCTIONB3YETCS TIPY JISUEHWH TIa3HEIX Oose3Hel.

5. [1pou3BO/HBIE XHHOJIHHA M H30XHHOJIHHA:

IManmapepwH — >(pPEKTHBHOE IPOTHBOCYIOPOKHOE CPSACTRO.

Mopdun — momrHoe 06e300MMBaIOIEE CPEACTBO, OJHAKO BBI3BIBAET Hap-
KOMaHHIO.

AHTHOHOTHKH

AHTHOHOTHKH — BENIECTBA, CHHTE3NPYEMble MHKPOOPTAHU3MAMHU U CTIO-
cOOHBIE TPENATCTBOBATH PA3BUTUIO IPYTUX MUKPOOPTaHu3MoB. OTKpPHITHE aH-
THOMOTHKOB CBSI3aHO ¢ MMEHAMU aHTJIMMCKUX uccienoBateneit A. dreMuHTa
(1929 r.), xoTopoMy BIIEpBBIE YIATOCh HAOMIOAATH MPOTHBOMUKPOOHYIO aK-
THBHOCTH 3eleHod mieceHd u X. ®mopu (1940 r.), BEIAEIMBITETO U3 DTOH TUIE-
CEHH HATPHUEBYIO COJh TIEHUINWUIHHA. YoKe uepe3 aea roga B CoBerckoM Coro-
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3¢ ObUI NOJIYYEH NEPBbIA OTEYECTBEHHBLIN NneHuuunud. K HacTtosiemy Bpe-
mcHu onucado 6once 2000 aHTHOMOTHKOB, HO JIMIIbL OKOJIO 3% M3 HUX HALILIU
npuMcHeHue B MejauuuHe. Ilo XUMHYecKkoil CTPYKType aHTUOMOTUKH OTHO-
CATCS K Pa3IMUHBIM KJIacCaM OPTaHWYUCCKUX COCIWHCHUN. BOJBIIMHCTBO U3
HUX UMCCT CJIOKHYH) TeTEPOLHKITHYIECKYI0 CTPYKTYPY.

TTeHMIAIUTHABL COACPKAT JIBA KOHJICHCUPOBAHHBIX TCTCPOLIMKIIA — TISITHHIICH-
HOE THa30JIMIMHOBOE W UeThIpEXUIeHHoe PB-nakTamHoe. [Ipupoansie 1 omycunTe-
THUECKNE TIEHUIMIUTMHEI TIPENCTaBIAIOT co00i N-ammipoBaHHBIE Pa3TUUHBIMUA
KHCJIOTHBIMU PaTuKaTaMiy MPOM3BOAHBIC 6-aMHHOTICHHTTITIAHOROM KHCITOTEI

Hedanocmopunbl ONM3KA TT0 CTPOSHUIO K TeHUMUIHHAM., OHM 0071a1a-
I0T UIMPOKHM CIIEKTPOM NEHCTBHA W TOPMO3AT POCT HEKOTOPHIX INTAMMOB
OakTepuii, yCTONIHUBBIX K TIEHUIUIUIUHY.

JleBoMHLIETHH (XJIOPOMHUIIETUH) — €IUHCTBEHHBIN AHTUOMOTHK, MTPOH3BO/IHN-
MBI TIOTHOCTHEO CUHTETUYECKIM ITyTeM. SIBIsieTCs IPOM3BOIHEIM AMITHOAONA.

TeTpanMK/INHBI COCTOSAT U3 YETHIPEX JMHENHO KOHIEHCUPOBAHHBIX OCH-
30MBHBIX Aep. O0magar0T NIMPOKHM CIIEKTPOM aHTUMHKPOOHOTO ASHCTBHS U
MOTYT OBITH UCTIONB30BAHBI JAKE TIPU BUPYCHBIX 3200 I€BaAHISIX.

KonTpoJinHBIE BONTPOCHI

1. YUto Ttakoe crepounn? Kakoi KapOOIUKINYECKHH YITIEBOAOPO/ JIEKUT B
OCHOBE UX CTPOSHUS?

2. Hanuuiute ¢gopmyay uukioneHrannepruapodeHaHTpeta (CTepana, ro-
HaHa), NPOHyMepyiTe aToMbl. B oCHOBe Kakux OMOJIOrMYECKM BAKHBIX Be-
LICCTR JICKMUT 3Ta CTPYKTYpa?

3. Hanuinure cxemy BO3MOXHOIO CUHTE3a CTCPMHOB U3 MHUIICBBIX MPO1YKTOB
(OenKOB, KUPOB, YINECBOAOB) M JATBHEHIIICTO UX MCMONB30BAHUS B OPraHU3ME.

4. Yro raxoe xoneccrepun? Kakosa ero xumnueckas crpykrypa? K kakum
3a00JICBAHUAM TIPHBOAUT HUPC3MEPHOC HAKOIUICHUC XOJICCTCPUHA B OpraHu3mc?

5. Kakas cBsi3b MCWK/y CTCpUHaMK W BUTamuHamu rpynnsl A7 Jaire rno-
scHeHne. Kakoe 3a0oeBaHne BO3HUKAET NMPH HENOCTATOYHOCTH BUTaMuHA J17

6. Kakast ¢BsI3b MEXIy XONECTECPUHOM M KEITHBIMU KHcIIoTaMu? KakoBEI
(PYHKLIH *KEITIHBIX KHCITOT B OpraHu3Me”?

7. Uto Takoe MapHbIe JKeTUHble KHCIOThI? Hamuimure GopMyty TInKoXo-
JeBOY KUCNOTHL. [[aliTe Ha3BaHUe CBSA3M, COSANHSIONEN 00€ YacTH MOJIEKYIIBI.

8. Uto Ttakoe ropmonsl? KakoBa ux (hyHKIUS B opraHu3mMe?

9. Uto u3 cedst peacTaBIsIOT CTEPONIHBIE TOPMOHBI? Kakas Xxumumdeckast
CTPYKTypa JIeXHUT B uX ocHOBe? [lepeuncinTe ropMOHBI CTEPOUTHOTO THTIA.

10. KakoBa xuMu4eckas CTPyKTypa KOpTHKocTepouaoB? I'me ocymiecTs-
nsercs ux cuaTe3? C KakuMm BUAOM oOMeHa (0eIKOBOTO, KUPOBOTO, YTIEBOI-
HOTO) CBA3aHO JelcTBE KOPTHKOCTEPOHA?
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I1. Yto takoe npenuuzonon? Kakopo ero npumeHeHue B meauuune? Ka-
KHC OCOOCHHOCTH B CTPOCHMM OH UMCCT 110 CPABHCHUKD € KOPTHKOCTCPOHOM?

12. Ha30BMTC KCHCKUC MOJOBBIC TOPMOHBI; HANMIIMTC CTPYKTYPY 3CTPOHA.

13. Ha3zoBHTE MYKCKHE TTOJIOBBIC TOPMOHBI, HAIMIINTE CTPYKTYPY TECTO-
crepona. [TokaxuTe pa3HULy B CTPOCHUM 3CTPOHA M TECTOCTCPOHA.

14. UTo Tako¢ CCpACYHBIC TTIMKO3U/IbI, KAKOBO UX NMTPUMCHCHHUC B MCJIHIIU-
He? Kakorwl ocoOenHocTH WX cTpoeHus? Kakum o0pazom ocyimecTBisercs
CBSI3b MEXKY YTIIEBOIHBIM KOMITOHEHTOM ¥ arlITUKOHOM (T€HUHOM)?

15. Yro Takoe nzonpeHonap? Hamumure GpparMeHT W30MpeHa U HA30BUTE
OMONTOTUYIECKN AKTUBHBIE BENIECTBA, B COCTAB KOTOPHIX OH BXOJIUT.

16. Uto Takoe Butamuubl? KakoBa cTpykTypa ¥ OmMonoruueckast poiib BH-
TaMHHa A?

17. IlokakuTe CBI3b MEKIY BUTAMUHOM A UM CBeTOBOCTIpHATHEM. B cBsA3m
C YeM MOJKET BO3HUKHYTH «KYPUHAS CIIEOTa?

18. Yto Ttakoe Tokodepons? KakoBa ux Ononornyueckas poib?

19. Kako#i BuTaMuH SIBISIETCSl aHTUTeMOpparnyeckuM daxkropom? HazoBu-
TE€ €70 CUHTETHYECKUIN aHaJIOoT.

20. Yto Takoe cepieuHble TIMKO3UILI? [lepedncrnuTe BXOAANINE B HUX
KOMMOHEHTHI. Kakoil CBA3bIO COeIMHEH TeHUH C YIVIEBOJIHBIM KOMIOHEHTOM?

21. Yro Takoe ankamounabl? Ha3zoBuTe HEKOTOpPbIE AIKAIOUABI U UX IpPU-
MEHEHUE B MEIUIIIHE.

22. Yto takoe auHTUOMOTUKU? /151 4ero OHU HCIONBL3YIOTCS B MEJULUHE?
[1puBenute npumepsl.

23. K kaxko# rpymnmne OpraHM4CCKUx BCUICCTB OTHOCATCA HMKOTHH, CTPUX-
HUH, ManapepuH?

24. K Kakoi rpynme BELICCTB OTHOCATCS MCHUIMINHDBL, TCTPALUKINHBL?
KakoBo X MPHUMCHEHUC B MCIAMLIHHC?

6. O01nii 0030p meradou3sma. Tunopbie MeTad0IMYECKHE PeaAKIMU
OHOJIOTHYECKH AKTHBHBIX COeIMHEeHHIi; PepMeHTHI H KOPepMeHTHI
XHMHYECKHX IIPOLECCOB

Jlannast TemMa paspaboTaHa Kak 3aKITIOUHTCITBHBIN ITAll W3YICHUS ONOOp-
TaHMYECKOW XVUMHH, B KAYECTBE TIEPEXOJa K U3YUCHUIO CIEAVIONIETO TIpeaMETa
— OMOJIOTHYECKOW XVMHH, OCHOBHOM TIETBI0 KOTOPOH ABIAETCA TTO3HAHUE XH-
MUYECKUX TIPEBpAIleHUH, JeKamNX B OCHOBE (DYHKITHOHWPOBAHUS KIIETOK,
OPTraHOB, TKaHEW W IEIIOCTHOrO opraHu3Ma. Akajmemuk HOpuii AHaTOnbEBHUY
OBUYHHHHKOB O4YE€HEL 00pa3HO CKazajl, YTO CKMBas KIIETKa — HACTOSIIEE 11apCT-
BO OOINBINMX W MAJBIX MOJEKYIH, HETPEepPhIBHO B3aUMOICHCTBYIONINX, BO3HH-
KaloNUX M HCYE3AI0INX». BCI0 COBOKYIHOCTH ITUX peakiuii Mbl HA3bIBAEM
00MEHOM BEIIECTB WIN MeTa00IM3MOM, KOTOPHI HAMIPaBIIeH HA COXPAHCHUE U
BOCTIPOHU3BEAEHNE JKUBBIX CHCTEM.
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MeTa60J113M BBIIIOJIHACT YeThipe cnenpruyeckue PyHKUMU:

1. CHaOKCHNUC XMMMUYCCKOW 3HCPrucii, KOTopas 100bIBaCTCs IYTCM pac-
HICTIIICHU A GOFaThIX 3HCp]"HCF[ NHUIICBLIX BCHICCTB, ]'IOCTyl'[MBIlIHX B Op]"aHH3M
U3 OKpY’KArOLICH CPEB.

2. TIpeppanieHre MOJICKYJT ITUIICBBIX BEIICCTB B CTPOUTEIBHBIC OJIOKH, KO-
TOPBIC UCTIONIBL3YIOTCS B JIAJIbHCHIIICM KJICTKOUM JUIsi IOCTPOCHUS MaKpOMOJic-
Ky, cieu(pUIecKuX s TaHHOTO OpTaHn3Ma.

3. Cbopka 0OeIkoB, HYKIICHHOBBIX KUCIIOT, JIHITHJIOB, TIONNCAXapHIOB U TIPO-
YUX KIETOYHBIX KOMITOHEHTOB M3 HTHUX CTPOWTENBHBIX OIOKOB, T.€. BHYTPHKIIE-
TOUHBIN OHOCHHTE3 OUOTIOIUMEPOB, CHETTMUIECKUX 1T TAHHOTO OpraHu3Ma.

4. Cunrtes W paspylieHHe TeX OMOMOIEKYJ, KOTOphle HEOOXOTUMEI ISt
BBITIOJTHEHUST KaKUX-TN00 crenuduieckux GyHkmuit qanHoi knetku (m-PHK,
TOPMOHBI, MEUATOPHI U . ).

Pazmaaror ase ¢a3pl MeTadoaM3Ma — KaTaOOIHIECKYIO U aHAOOIMIECKYTO.
Kara6oauim — 310 (aza, B KOTOPOI MPOUCXOIUT PACIIEIIIEHNE CIOKHBIX Opra-
HHUYECKUX MOJIEKYT 4epe3 CTAUI0 YHUBEPCATBHBIX MeTaO0OIUTOB [0 MPOCTHIX KO-
HeYHBIX TIpoaykToB: CO,, HyO, NH; u 1p. Ilpu 2TOM BBICBOOOKIAETCS YHEPTHS,
KOTOpas B BUJE TEIUIOBOM HAET YACTMYHO Ha MOJJIEpXKaHue TeMIIEpaTyphl Tera,
Jpyras — Xumu4eckas obpasyercs B (opMe BHICOKOIHEPIEeTHYECKUX COSUHEHUH,
YHUBEpCANbHBIM U3 KOTOpbIX sBigeTca AT®. Urak, katabonusm — myTh pacnajia
OT CJIOYKHOTO K ITPOCTOMY € BLICBOOOKIEHHEM DHEPTHML.

AHa00/M3M — 370 (Pasza, B KOTOPOH HPOUMCXOUT MOCTENCHHBIM CHHTETUHE-
CKUli npoliecc 00pa30BaHus U3 MNPOCTHIX MAIBIX MOJIEKYJ OOBIIOTO KOJM4ECTRA
CJIOXKHBIX BCIICCTRB, CNCUMPUUCCKUX /1 JIAHHOIO OpraHu3ma, T.C. aHaboIu3M —
3TO MYTh OT [POCTOrO K CJIOKHOMY, TPCOYIOIIMHA 3aTpaThl SHCPIUM.

Karabonnueckue n aHabOIMUYECKUE MPOUESCCHI 3HCPICTUHCCKU B3aUMOCBS -
3aHbl, MPOTCKAIOT B KJICTKAX OJHOBPCMCHHO, OJIHAKO X CKOPOCTH PCryliupy-
FOTCs HezaBucuMo. KaTabosimueckue 1y TH 1MOCTaRIsIOT XUMAYCCKYHO IHCPIHIO
B opmax ATD, HA/[*H,, ®AJl*H;, xoTopas ucnoJib3yercsi Ha aHaboJinyc-
CKHX MyTAX [T OMOCUHTE3a MaKpOMOJIEKYJT N3 HEOONBIINX MOJIEKYT — Mpea-
IIECTBEHHUKOB.

MeTabonmu3M MPeaCcTaBiIgeT cO00H BHICOKOKOOPAWHHPOBAHHYIO U TICJICHA-
IIPaBIIEHHYI0 KJIETOUYHYIO aKTHBHOCTH, OOECTICUMBAEMYIO yUacTHEM MHOTHX
B3aHMOCBSA3aHHBIX (DEPMEHTHBIX CHCTEM.

MeTabomuecKkne peakunu
1. Peakun nekapOOKCHJINPOBAHHA — 3TO peaknun oTmemtenuss CO,

0T KapOOKCHIBHOH TPyHIbl KapOOHOBBIX KHUCIOT, TUAPOKCHKUCIOT, aMUHO-
KHUCIIOT, KETOKUCIOT U ., UIYUIHE ¢ yIacTHEM (PePMEHTOB AeKapOioKcnaas.
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R—(FH—COOH o R—CI'H2
NI, S NI,
AMHHOKHCIIOTA AMHH
CHB—ﬁ—CHZ—COOH ~co, CH3_|C|:_CH3
O O
Ketoxucnora (atuero- ALEeToH
YKCyCHas)

2. Peakuuu kKapOOKCHIHPOBAHUA — 3TO peakiuu npucoequnenus CO,
K MOJEKYJIaM C HEeNbI0 YUIMHEHUS YTAEPOIHON Ienu IIpH yyacTuu (repmen-
TOB KapOoOKcHIIa3,

AxTuBHas ¢opma CO; B opranusMe oOpazyeTcs ¢ MOMOIIbIO OHOTHH-
¢pepmenTa (cm. cTp. 108). B kauecTBe npumMepa MOKHO IPUBECTH KapOOKCH-
JHUPOBAaHUE ALCTWIKOIH3MMAa A ¢ 00pa3oBaHUEM MAJOHWIKOZH3UMAa A, YTO
MMEET MECTO B MPOIECCE CUHTE3A BBLICIINX KUPHBIX KUCIOT B OPTAHU3ME.

f,O + C02 ;,O
CH;—C,_ HOOC—CH;—C|
S—KoA bmoTnHm S—KoA
AUeTHIKoIH3MM A ManoHUIKO3H3UM A

3. Peakniu J1e3aMHUHHPOBAHHS — 3TO PCAKUMM OTHICIVICHHA aMHHOTPYII-
IbI B BUC AMMHUAKa OT AMMHOKMUCIIOT, OMOTCHHbIX aMUHOB. B opranusmax xu-
BOTHBIX HamOoJIee paclpoCTpaHCHbI JiBa BHJIA JIC3AMUHHUPOBAHHS OKHCIUTENIb-
HOe U 1e3aMHHUPOBAHNE Y TEM NepPeaMHHHPOBAHUA (TPAHCAMUHUPOBAHUE).

a) OKHCINTEIBHOE IC3AMHHHPOBAHAE TIPOUCXOANT B JIBC CTAJANH W UJICT
MIPY YYaCTUH CITOKHEBIX (PEPMEHTOB AeTHAPOTeHa3, KOPEPMEHTOM KOTOPBIX SIB-
nsieres HAJ['. B pe3ynbTare 06pasyeTcst KeTOKUCIOTa i aMMUaK (2 CTajum):

a) HOOC—CH; CHy CH-COOH 2 HOOC—CH; CHy C—COOH
NH,  HAA* HAJIH, NH
AMWHOKHCIIOTa MmvnaOKHCTOTA
{(riyraMuioBas ) +1LO
6) HOOC—CH;CHy (—COOH — = HOOC—CHy CHz (—CO011

NI : 0
Kerokuciiora
(o—KeTormyTapoBas)

0) TpancaMuHHpoBaHHe (MepeaMHHHPOBAHHE) — 3TO PEaKIMH 0OMeHa
(YHKIHOHATBLHBIMHU TPYIITIAMH MEXKITY aAMUHOKUCIIOTAMY M KeTOKUCIOTAMU (-
KETOTJYyTApOBOH HITH IaBEJICBOYKCYCHOM) ¢ 00pa30BaHUEM HOBBIX aMHHO- H
KETOKHCIIOT. DTO OWH U3 MyTel CHHTe3a 3aMEeHHMEIX aMUHOKUCIIOT. B opra-
HU3ME JTOT MPOIECC MPOUCXOUT MPU YUYACTHU CIOKHBIX (pepMEHTOB TpaH-
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CaMHHA3 B COCTaB KO(EPMEHTa KOTOPbIX BXOAUT BUTaMUH Bg B Buae docdo-
nupuaokcans (®IT). UmcHHo ODIT sBASCTCS NCPCHOCUMKOM aMUHOIPYIIIbI.
YacTHbiM cioydacM 3TOr0 TUIA PCAKUMN SBASCTCA TPAHCAMUHMPOBAHUC ana-
HUHA C maresieBoykcycHol kucnoroit (LIYK):

(l;‘OOH @Il CI700H
H,C-CH-COOH + =0 CH;=C—COOH + HC—NH,
NH, CH, 0 CH,
AJllaH¥H COOH MNuporwHOTpaHas COOH
KHCIO0TA
YK Acliaparuaopas
KHCIIoTa

4. Peakunu BOCCTAHOBUTEILHOTO aMHHUPOBAHUSA — pEaklin oOpaTHBIC
OKHCIIUTEIIBHOMY JIe3aMUHHUPOBAHNIO, 3aKIIFOYAIOTCS B CHUHTE3€ 3aMEHUMBIX
AMUHOKHCIIOT U3 U-KETOKUCIIOT MyTEM MPUCOEINHEHUS BOJIOPOIA U aMMHAKA.
DTH peakuud WAYyT B 2 3Tana: MpUCOEAUHEHNE aMMHaka K KEeTOKHCIIOTaM ¢
0bpazoBaHNeM UMHUHOKHUCIOTH M 3aTE€M MPHUCOSIUHEHUE BOJOPOAA K UMHHO-
KHUCIIOTE ¢ 00pa30oBaHNEM HOBOM aMHHOKHCIIOTHI:

+NH,

a) CH;ﬁ—COOII —_— CHJ—ICI‘;—C-OOH
0 -H0 NIl
Iluposunorpaamnas NMHUHOKNCNOTA

KHCJI0Ta
ANl

=]

) CHB—(T—COOH e CH;CITH—COOH

NH - pamH, HAn- N

Ananun

Peakuun okucI1eHUA-BOCCTAHOBACHUS
Peakumn OKHCIEHHsI OCYUICCTBISIOTCS B OPraHM3MC MyTCM OTHSTHUS BO-
Jopoaa (XermpupoBaHms) oT cyOcTpara, KOTOPbIH OKHCISCTCS CUCTEMOU
HUKoTHHaMuaenunmaykicotuaa (HAJL) — xodepMenta aermaporenas,
NIPUCOSAMHSAIOLICTO 3TU BoAopoasl K cede — HAJI*H, (BoccranaBiaupaercs);
nin @A/l (raBunanennnaunykiaeorua) — ©®AJ*H,

H
R R
H HAJZ* HAJ/I'H, OxucieHHbIid
BoccraHORICHHBIN cyderpar
cybeTpaT
_ AJIT 0
C,H,0H A CH—C.
Jrunosuid  HAJI™ HAJH, H
CIINpPT Aueransaerun
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Peakuuu BocCTaHOB/IeHHS (THAPUPOBAHMA) — 3TO PEAKLMU NIPUCOEIN-
HCHUS Bojiopoda k cyocrpary ot cuctemsl HAJI*H, ¢ oOpasoBanuem Boccra-
HOBJICHHOrO cyOcTpaTa (Peakilin OOPATHBIC PCAKIIMAM OKHUCIICHHS )

AT
CH—C = (C,H.OH
3 H /\ 3'1'2H;|:C13b|ﬁ
Auetanpaerng HAIH, HAI® CIIHpT
6. Peakuyu »repudMKANN — 3TO PCaKMK 00pa30BAHUS CIIONKHBIX MPH-
POB, TIeKAT B OCHOBE CHHTE3a OMBUISEMBEIX JTHIUIOR (HEWTPATbHBIX KHPOR,
(ochonmunmor), odpazosanus PpochopHBIX 3 QUPOB MOHOCAXapuIoB, pocdo-
POITUTHUECKOTO pacIeNIIeHNs TITNKOTeHa, 00pa3oBanus THO3QUPOB KapOOHO-
BBIX KHCIIOT U JIp.
a) CHHTe3 JKHpa:

O
CHyOH ~ HOOC—C,H; Cl"H;O—C:—OC,?H_%S
CH-OH + HOOC—C, Hy CH-0—C=C_H,,
CH;OH HOOC—C H,  -3H0 (liH—o—c”—Oc .
Finnepun CreapuHoBas KucnoTa Tpnclz"capa“r rm;; c;:ma

B pesynbrare peakinu aTepruuKaIiy Mpy B3aWMOACHCTBUH TIIHIICPUHA U
CTEapUHOBON KUCIIOTHI 00pazyeTes TpUcTeapar MIHIepHHA (CIIOKHEBIH Aup)

0) ®@ocdopuaHpPoOBaHNE TIIIOKO3bI:
0O

CH,OH HO—P=0—CH,
1 & O H [excoxunaza OHH 4 O H
NOH H NOH H
1O v OHOH ATD AT 11O s OHOH
I'moko3a [uoko30-6-pocdar
B) @ochopoauTHyecKuii pacnaa riIMKOreHa:
CH,OH
.0 + H,PO, H “ OH
“6H1oOs)y (CH Oy + OH
dbochopuiiaza HO OH H 0_}l)=0
['nukoren &t OH (l)H

['moxo3o-1-docdar
r) Drepudpukanusa ¢ ko3usumMom A (HSK,A) npuBoaut k oOpa3oBaHuio
AKTUBHBIX (POPM KapOOHOBBIX KMCJOT:

L0 0
CH;—C, + HSKoA CH—C_
- OH -H,0 ' SKoA
Arerat Kosazum A Aretun KOA
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7. Peakliu r'HApPoJIM3a — 3TO peakliMU PACIUEIUICHUS CJIOKHBIX BELISCTB
(NOJIMIICTITH/IOB, NOJMCAXapu/I0B, OCJIKOB, HYKJICHHOBBIX KMCJIOT, MOHOHYK-
JCOTHUJIOB, HYKJICO3U/IOB M JIp.) HA 60JICC NPOCTHIC COCTABIIAIOUIME KOMIIOHCH-
Thl ¢ TIOMOUIBIO BOABI. B 3aBUCUMOCTH OT YCJIOBHI THIPOIU3 MOXKET ObITH KH-
CIIOTHBIM, TICTIOTHEIM, (DCPMCHTATHBHBIM.

In vivo rujiposu3 ocyuecTBiserTcst JepMEHTaMU, OOILICE HAa3BAHHUE KOTO-
pBIX TuApoaasbl. OHN KIACCUUIUPYIOTCS B 3aBUCHMOCTH OT CBS3€H, KOTO-
pBI€ OHU PACILETIIAIOT:

1) menTHAAa3Bl KAaTAIW3UPYIOT THAPOJIW3 TENTHAHBIX CBA3eH B OenKkax,
TIENTH/IAX

2) TAMK03Wa3bl KATAU3UPYIOT THIApPONN3 — O-TITHKO3UIHBIX CBS3eld B
JTH- ¥ TToJTucaxapuax; — N-TTUKO3UAHBIX CBA3EH B HYKIIGHHOBBIX KUCIIOTAX;

3) acTepadbl KAaTAIW3UPYIOT PACIICIUIEHUE CIOKHOI(DUPHBIX CBsI3ed B
Tpurmnepuaax, pochommumax u ap.

[Tporiecc TumponaN3a CIOKHBIX BEMIECTB MPOUCXOIUT CTYNIEHYATO, TpedyeT
BPEMEHH, OCYIIECTBIISETCS B OPTaHW3MeE, KaK MOJ JeHCTBUEM MPOTOIUTHYE-
cknx depmentoB B JKKT, rae cioxHble MATATENBHBIE BEMIECTBA TEPSIOT CBOIO
CHenU(PUIHOCTh, TaK W BHYTPH KIETOK TPH YYACTHW KJIETOUYHBIX THAPOIIA3,
JIOKAJIU30BaHHBIX B Ju30coMax npu pH = 5.

O
a) CH O— C ()CHI‘I,%1 b CH_OH
(,H Oo— C C,;H;, + 3H,0 CH OH + 3CH;,COOH
‘ ’O Jlvunasa CH OH ] '
CH;0—-C=C,H [TaneMuTHHOBAS
KHCIIOTa
TpunanbMUTHH Lnuuepun
,O' +H,0 f/O
()HN—CH C :NH CH COOH HQN—(llH—C‘ + NHE—(I‘.H-COOII
R f | R' IlenTtHpaza R OH R
— lﬁ' AMHHOKHCIIOTEI
Junenrrus,
+H,0; H* +H,0; H* + H,0; H* +H,0; H*
B) (CgH,(O5), > (CeH,,O5), = (C H”,O) C,H50,
AmMuiasa Mauwrasza
Kpaxman PacTeOpuMEILit JlexcTpunbl MansTO3a
Kpaxmai

— nC.H,,0,

I mroxo3a

8. Peaknun ruapartTauii — 3T0 PCaKlIHHU INPUCOCIHMHCHUS BOJAbI K MOJIC-
KYIIC, Halle BCCro 110 KpaTHbiM CBA3AM, oe3 pacliCINICHH BCIICCTRA.
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(IJOOH CI‘.OOII
CH +H,0 (HOH

(;” ['mopatasa CfH-z

cooH COOH
@®ymapopas kucnota  A6nodnas KUCIoTa

9. Peakums aeruaparanum — 3T0 PEaKiMi OTIIEIICHUS MOIEKYJIbl BOJIbI
OT OPraHUYECKOro coenuHeHus (00paTHbIC PEaKIUAM rUapaTallim )

,0 0
CH—C CH;—C.
- 0O
y Ol “H,0 Y,
CII;-CIL,01 CH;—CH,
Y -I'uapokcuMacnsaHas Y -byTtuponakTon
KHUCIIOTa

Jlanee B xadecTBE TpUMEpPA TIPUBOASTCS MOITANTHBIE METAOOTMUECKHE pe-
aKImuu IpeBparrenus nuposuHorpaaHoi kucnoTsl (IIBK) no npommonnia-KoA

Cxema metadornuecknx npespamennii [IBK
(MAPOBHHOTPAAHOH KHCIOTHI):

[IBK ~ A > b -
kapOOKCHIIMPOBAHME BOCCTAHOBUTEIIBHOE O -1eKkapOOKCUNNpo-
AMHWHHUPOBAHHWE BaHHC
+ ®AJH, + HSK A
B - T - I = E
3NUMHHUPOBAHUE rMAPHUPOBAHUE TepuduKaIms
(-NH,)

Xumu3m meradoanveckux peaknui npespamenus IIBK

GHs +C0, COOH  +NIL,+11, COOH
=0 E - o
COOH KapOoKcH- é:O -H,0 HO-NH,
{MpoBanue (IfOOH BOCCTAHOBHU- COO
' TEJIBHOC aMU-
[1BK LYK HUPOBAHIC Acmaparumonas
KHCITOTa
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o -gexapOoKeH- (lj OOH  syumunupo-

NUpPOBAHME CIT, RaHNE GOOH 4 oanH,
- I CH -
- CO, H—=CNI, - NH, EH TUJIPUPOBAHHC
H 2
B -Ananux AKpHIOBas
KHCIIOTa
COOH + HSK_A 0
— I‘H 0 Q—SKOA
(|’ 2 arepudurarms CH2
CH, -1L,0 CH,
ITponuonosas

KHCIIOTA IMpornuonun-K A

191



3agaHus 1151 CAMOKOHTPOJIA
Hanuimre, cornacHo cxcmam, MCTaboMuCCKUC PCAaKLMK NPCBPALICHNS
CACAYHOLMX COCIIMHCHUM:
DAL HSK A

I TIponuoHoBas Kuciota - A - 5 -
HNEeruIpupoBa- srepudukaums TUApaTa-

HHC g

HA | uA

= B
OKHMCIeHHe OKHCIIEITHE nexapboKCH-
LUPOBAHUE

HAI HAN- HSK_A
2. DraHon - A = b ° B -
ORHUCIIETIHE OKHCIIEHHE aTepuhuKaIsa aNbA0NLHAN

KOHASHCALHs

— = I =~ JI - E
THAPOIN3 aekapbokeH-
JHPOBaHHC
DAJT HAL"

3. SInTapHas KMcIoTa - A =5 B -
AerMApUpOBa- FHApATA- OKNCNEHHE

HHC s
+ NH, +HAJTH + H
r -

AMHUHHPDOBANHE BOCCTAaHOBICHHC

HAO*
4. I THIEepAHOBRIH aThICTH/I A - A AT® = b (2-pocdaT)—

OKHCIIEeHHe docdopunn-
poBanue

aerpapatanua THIPOITAS TAYTOMEPUS BOCCTAHOBUTENbLHOE
aMHHHPOBaHHC

DA/ HAJT'

5. MacngHas KucnoTta = A = b -
ICTHAPHPORA- ruapara- OKHCJICHHE

HHE 8945

=B - T
IOckapOoKcH-
JTHPORBATTHE

HAL*
6. dymapopas Kuciiora - A - G -

ruapara- OKHCICHHE BOCCTAHOBHTEIEHOE
TITHA 'dT\'IHT'alOBa”He

DAL,

ncKapOOKCH- 3IIMMHHHPO- rUIpUpOBALIHE
JHPOBANHE BaHuc (-NH,)

B

E
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7. BUHHAag KHCIOTA - A - - B -

Acrdipara- TayTOMCPHA IeKapOOKCH-
T (KeTo-eHONbLHAas) JUPOBAHHE
8. Acnaparui - A =~ b -
THAPOIH3 DIMMHHHPOBAHHE  IWApaTalus
HAJT* + HSK A
=~ B = T ~ T = E = K
OKHCIIEHHE nexapbokcu-  nexapOoKcH- aTepHpuKa-
JHPOBaHHUE JIHPOBAHUE 11
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