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BBEJIEHUE

YrneBoasl (caxapa) WIMPOKO pacnpocTpaHEHbl B mpupoje. OHu
COCTAaBJISIFOT no 80% maccel CyXOro OCTaTKa pacTeHUH W
npUOIU3UTETHHO 2% CYyXOro OCTaTKa MJICKOMUTAIOIIHX.

Tepmun “yrmeBomoponsl” mnpemioxkeH B 1844 1. poccuiickum
xumukoM K.I.Imuarom [Cy(H,0),]. K yraeBomoposam oTHOCAT
MHOTOYHCIIEHHYK) TPYyIIy IPUPOJHBIX M CUHTETUYECKHX BEIIECTB,
KOTOPBIE SIBJISIOTCA IOJUTHUIPOKCUIIBHBIMHA COCIUHEHHUSIMH, KOTOPBIE
MMEIOT B CBOEM COCTaBE aJbJCTHUHYIO JIMOO KETOHHYIO T'PYMIIbI, WU
00pa3yloT UX MPU TUIPOJIH3E.

[lemntoo3a sABIAAETCS ONOPHBIM MATEPUATIOM KIIETOK PACTECHUH.
buononauMepsl Ha OCHOBE YIJIEBOJIOPOJIOB 00ECIIEYMBAIOT HAC OJEKIOM
(XJIOTIOK, JICH, BHMCKO3a); CTPOUTEIBHBIM MaTepUaioM M TOILUITMBOM
(IpeBecrHA); THUIIEH C BLICOKOW YHEPTETUYECKOM IIEHHOCTHIO (KpaxMmall,
caxaposa).

MnekonuTaromme OpraHu3Mbl HE  CIHOCOOHBI K  CHUHTE3Yy
yIJIIEBOJOPOAOB M TOJAYyYalOT HUX C IMHIIEH  PaCTUTEIbHOTO
MPOUCXOXKAEHUSA. B pacTeHusix yriieBoJopojibl o0pa3yroTcs ¢ OKcuaa
yraepona (IV) wu Boael B mporiecce CIOXHOW peakmuu (pOTOCHHTE3a,
KOTOpasi MPOXOJUT 3a CUYET COJIHEYHOW SHEPTMU C y4aCTHUEM 3EJIEHOTO
MUTMEHTa pacTeHUM — xjJopoduiuia.

MN3ydyenue naHHOW Tembl ABAsieTCSl 0a30BOM B OpPraHUYECKOU
XUMHUM, BCJIECACTBHE  OOJIBIIOTO  OWOJOTMYECKOTO  3HAUYCHUS W
NpuUMEHEHUs B Xo3skcTtBe. JlaHHas wMeToaudeckass pa3paboTKa,
MpeJHa3HauYeHa ISl YriayOJ€HHOrO0 M3YYEHHS TEMbl, YKpPEIUICHUS
HaBBIKOB IO XUMHYECKMM CBOMCTBaM YIJIEBOJOB, HAIKHCAHUIO
CTPYKTYpPHBIX  (OpPMYJI pa3IUYHBIX KJIACCOB YIJIEBOJOB M  HX
MIPUMEHECHUS.

KPATKHUE TEOPETUYECKUE CBEAEHUA

YraeBoasl (caxapa) AT HAa MOHOCAXapu bl (abJ03bl, KETO3bI) U
nojicaxapuapl (olMrocaxapuzibl, B TOM YHUCJIE JUcCaxapuabl H
noyMcaxapuasl (Kpaxmal, [e/UT0I03a).

Bce uszomepnl nmenmst Ha D— um L—crepeoxeomerpuueckue psiiabl
(cxema 1), mpyHAAJIEKHOCTD K KOTOPBIM ONpeAesaeTcsi KOHPUrypauue



[JIMIIEPUHOBOTO abACTUAa, TO €CTh MO KOH(PUTYpaIlMU XUPAJIbLHOIO
aTomMa yriepojla, MAaKCHMAaJIbHO OTJAJCHHOTr0 OT KapOOHWIHHOM
TPYIIIIHIL.

[TonoBuHa ctepenzoMepoB oTHocuTcs K D-psgy, a npyras
MOJIOBMHA K L—psAny, u oHHU ABASIOTCA ONTHYECKUMH aHTuaoTamu (D—
roKo3a, L-riroko3a), TO €CTb sHaHmuomepamu. AJbIOTE€KCO3bI
CYLIECTBYIOT B BHUJE 8 Map 3HAHTHUOMEPOB. Juacmepeomepvi — 3TO
MPOCTPAHCTBEHHBIE M30MEPHI MOHOCAXapUAOB, KOTOPBIE OTIAYAKOTCA
KOH(UTypanued OJHOTO WM HECKOJBKHX aTOMOB yTriepoja U He
OTJINYAIOTCS OT SHAHTUOMEPOB.

Ecnim nmactepeoMepbl pa3inuyaroTcs KOHGUTypaled JIMIIb
OJIHOTO XUPAJIBHOI'O aTOMa yriiepoja, TO X Ha3bIBAIOT dNUMEPAMU.

OnrTuyeckasi akTUBHOCTh — 3TO CIOCOOHOCTh BEILECTB BpalllaTh
IJIOIIAb MOJIIPU30BAHHOIO Jiyya CBETa. BpamieHue miomaad CBeTa B
MpaByl0 CTOPOHY 0003HAYAIOT 3HAKOM (), a B JIEBYIO CTOPOHY — 3HAKOM

).

Cxema 1 — I'enetnueckuii psig D—riuiiepuHoBOro anbiaeruia

CHO oo oo CHO CHO CHO CHO CHO
H——OH HoO——H H—l—on HO——H HO——H H——OH HO——H H——OH
HO——H HO——H Hlon H——OH HO——H HO——H H——OH H——OH

H——OH H——OH H——on H——OH HO——H HO——H HO——H HO——H
H——OH H——OH P H——OH H——OH H——OH H——oH H——0H
CHzOH crion CH,OH CHZOH CHZOH CH,OH CH,OH CH,OH

D-rnoko3a D—manno3a D-amnoza D-anprpo3za D-tamoza D-ramaktoza D-wumoza D-
ryJo3a

cHo A
CHO CHO
HO——H H— oA H——OH
H OH HO——H HO——H
H OH H—1—OH
H——oH H——OH
H OH
CH,OH creon e CHz0H
2 CH,OH ?
D—apabunosa D—pubo3za D—nukco3a D—xcunosa
CHo
CHO
H——OH »
H——OH HO—)
CH.OH H= o

CH,OH

D—spurposa D—tpeo3a



XuMHYecKue CBOMCTBA. BOCCTaHOBIECHHE TIPOBOJASAT BOJOPOIOM
B IPUCYTCTBUU KaTajnu3zaTopa (HUKENIb, MNaUIaJANi), 0OpH 3TOM
oOpa3yrorcs MHOroaToMHble cuupthl. D—Kcumut (13 D—kcumno3sr) u D—
copout (13 D-T1r0K036I) IPUMEHSIOT KaK 3aMECHUTEIN caxapa.

Cnabple OKHUCIUTENIM MPUBOASIT K OKHUCICHHUIO aJbJeTUIHOM
TPYIIIIBI C 00pa30BaHUEM aJbJOHOBBIX KUCIOT. CHIIbHBIE OKHUCIUTETU
MPUBOJAT K OKUCICHUIO AIbJACTUAHONW U NIEPBUYHON CIIUPTOBOU T'PYIIIIBI
¢ 0o0pa3oBaHUEM aJIbJaPOBBIX KUCIIOT.

CeNnekTUBHOE  OKHCJIEHHWE IEPBUYHOM  CHUPTOBOM  TPYIIIBI
MIPUBOJIUT K 00PA30BAHUIO YPOHOBBIX KHUCIIOT.

CH, O]

D-copbut D-rirokoHOBast KMCIIOTa

(

D-rimrokapoBas kuciora

I

D-riroko3a

D-FJIIOKypOHOBaSI KHUCJI0Ta



N3omepHbIE TIpeBpalllcHUs] MOHOCAxXapuJOoB MOJ JICHCTBUEM
HIEJI0YEH HA3BIBAIOT dnumepuzayued. INMUMEPU3aLUs MPOUCXOIUT Yepe3
EHANOJIbHYIO (OpMY U 00pa3yeTCsi CMECh TPEX MOHOCAXapUJIOB.

JleiictBue ranoreHankaHoB, auMmetwicyibdara (CHs3),SO,; Ha
MOHOCAaxapu/Jibl TPUBOJUT K TIIMKO3WJAM, AJIKWIAPOBAHHBIM IO BCEM
TUAPOKCUIIBHBIM  rpynnaM. ['Maponu3y  HOABEpPraercss  TOJBKO
[JIMKO3UHAS CBSI3b.

Jucaxapuoamu Ha3bIBaIOT YIIIEBObI, MOJEKYJBI KOTOPBIX COCTOSIT
U3 JBYX OCTaTKOB MOHOCAxapuJOB OJMHAKOBOTO WJIM Pa3JIUYHOTO
CTPOCHUS, COCTMHEHHBIX MEXY COOOM TITMKO3UIHOU CBA3HU.

Hanbonee pacnpocTpaHEHHBIMU B MPHUPOJIE SIBIAIOTCS: caxaposa
(CBEKJIOBUYHBI HMJIM TPOCTHHUKOBBIH caxap); MaibTo3a (COJIOIOBBIH
caxap); JlakTo3a (MOJIOUHBIN caxap); 1emuio0no3a (IpoayKT THApPOIU3a
ApeBecHHbI) U UMEIOT OpyTTO-hopmyny CioHp01;.

Boccmanasnusarowue  oucaxapuder - 3TO  AUCAXaPUIBI
00pa30oBaHHBIE M3 OCTATKOB JBYX MOHOCAxXapHuJ0B, COCIUHEHHBIX
MEXJy  cOoOOWM  TUIIOKO3UJI-TJIMKIIO3UJHOM  CBA3BID 332  CYET
MoJTyareTaJbHOW THUIPOKCWIBHOM TPYyNIbl OJHOTO MOHOcCaxapuia Hu
CIIUPTOBOM THAPOKCUIBLHOW TPYIIBI JIPYyroro MoHocaxapuaa. K Hum
OTHOCSIT: MAJIbTO3Yy, JIAKTO3Y, LIEJIO0NO03Y.

Hesoccmanasnusarowue  oucaxapuool — 3TO  AUCAXAPHUIBI,
IJIMKO3UHAs CBSI3b B KOTOPBHIX O0Opa3oBaHa 3a CYET MOJIyalleTalbHbIX
TUAPOKCUIIBHBIX Tpyni JByX MoJiekyid. CyllecTByIOT B pacTBOpax
TOJIKO B IHKIWYECKON ¢dopMe, HE MPOSBISIIOT BOCCTAHOBUTEIHHBIX
CBOWCTB, HE MOJIBEPratOTCsI MyTapOTaIlUH.

llonucaxapudsr — 3TO COEIUHEHUS, MOJIEKYJIbl KOTOPBIX HUMEIOT
Oojiee  JeCSITH  MOHOCAaXapuIHBIX  3BEHbEB, COCAUHEHHBIX O—
TJIMKO3UHOM CBSI3bIO.

Kpaxman siBI€TCSs HICTOUHUKOM PE3E€PBHOM SHEPTUU B PACTEHUAX
(kapTodenb, cemeuku, kopHu). Kpaxman comepxut ot 15 mo 25%
pacTBOpUMOI B BoJie aMujio3bl U (5—78% HepacTBOpUMOTO B BOJIE
aMUJIONIEKTHHA.

[Tonmucaxapuny — yennrono3a, SABIAAETCS COCTABHOM — YaCThIO
000JI04YEeK pacTUTEILHBIX KJIETOK. B cocTaB ApeBecuHbl BXOIUT OT 50 110
70% muemtono3el (50% - xBolHBIE TOPOJBI), @ B COCTaB XJIONMKA —
npuou3uTenbHo 90-98% 1emTr0n03sI.



IIpuMepbI OTBETOB Ha TECTOBbIE 3aIaHUSA

IIpumep 1. B menouHoit cpexae Hapsaay ¢ D-dpykrosoit B pacTBope
HMEIOTCS

a) D-ranmakro3sa, D-ritoko3a; 0) D-ranakro3a, D-mManHO3a;

B) D-pu6o3a, D-ritoko3a; r) D-manHo3a, D-Titoko3a

Otser: Ilox nelictBueM pa30aBiIEHHBIX MIeAOuYeh (MJIM OpraHUYECKUX
OCHOBaHMI) TIPU HAarpeBaHUU SMUMEPHBIC AlIbJI03bl MEPEXOMST APYT B
Jpyra ¥ COOTBETCTBYIOIIUE KETO3bl. AHAJIOTUYHO KETO3bl MEPEXOJAT B
SIUMEPHBIE aJIbJ03bI.

Onumepuzaius OOBSCHICTCS EHOJU3alMe KeTo3bl  (€HIUOJIbHOU
dbopMbl) moa aeiicTBueM Ienodu. [lamee enauonbHas ¢dhopMa MOXKET
CaMOMIPOU3BOJILHO CTAOMIIN30BATHCS C 0OPa30BaHUEM JIBYX AITUMEPHBIX
yrieBoaoB (D-manno3a, D-rmroko3za). IIpeBparieHue OPOUCXOUT
CaMOIIPOM3BOJILHO U MO3TOMY B PacTBOpPE CYIIECTBYET TPU YTJIEBO/IA.
Hamumem npeBpamennst D-GpyKTo3bl B 1IET0YHON Cpejie.

H——OH
HO——H
H——OH
C|:HZOH |(|:H oH / H——OH
cC=—o0 C—OH CH,0H
HO———H ~ HO H
- CHO
H——T—OH H—————OH \\\\
HO——H
H—F—OH H—T1—OH
HO—T—H
CH,0H CH,OH
H OH
H——OH
CH,OH

D-dppykro3a  enguonbHas popma D-mannoza u D-rirokosa

OtBet: CoBMecTHO ¢ D-ppykTo30ii B pactBope HaxoAsTca D-ManHOo3a
u D-rmoko3a (IyHKT T).



[Ipumep 2. Ilpu oxuclIeHUU «-1eUI00MO3bI peakTUBOM ToilieHca
oOpazyercs

CHOH CHOH CHOH

H o H H H

H
o_/ oH H oH n o oH H
H N\ ; f/cooH o M ocHs
H OH

CHOH HOH CHOH

OH "

H
H
o_J OH H o_J OH H
H ‘ f/cooﬂ on H N f/cHo
L OH r) H OH l OH

OtBer: Bce yrieBoabl B pacTBOpax CYIIECTBYIOT B OTKPBITOM H
MoTyarieTaabHOU (opMax 3a CYET KETO-CHOJBbHOM TayTOMEPHH, UTO
MOKHO TIPEACTABUTH CIECAYIOIIEN CXEMOMN

B nonyaneranbHol hopme a-11e1001M03a HE BCTYMAaeT B PEAKIUIO
c peaktuBoM TomneHcka, a B OTKpbITOM (opMe, UMEIOLIEH
aNBJACTUIHYIO TPYNIY MPOUCXOIUT €€ OKUCICHHE 10 KapOOKCUILHOU
TPYIIIIbI 10 YPABHEHUIO

)”/‘;LOH [Ag(NH3),JOH
¢ ‘OH fH/CHO

H OH

CHOH

I
C
.
\
8
8
8

B otBeTe nmerorcs aBe popmysibl, UMEIOITE KapOOKCHIIBHBIC
TPYIIIBI B OTKPBITOM popMe, HO (hopMyJia B IOJITYHKTE B) HE SABIISACTCS
1e1o0no30ii. BeiOupaem oTBeT a).

OTtBeT: a)

TecToBble BONPOCHI AJIs1 KOHTPOJISI YCBOCHUSI MaTepuaJia
1 TlonuruapoKCUIIbHBIE COEAWNHEHUS, HUMEIOIIME B CBOEM COCTaBE
aNbJACTUIHYIO I KETOHHYIO TPYIIY, Ha3bIBAKOT
a) onurocaxapujaaMu; 0) MOHOcaxapuJaMu; B) MOJHUCAXapUIaMU;
') HET IPaBUJIBHOTO OTBETA
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2  OrtHocutTenpHass  KoHpurypamus  MoHocaxapuaoB (D-, L-)
OnpelenseTcs 10 CTaHAaAPTy

a) L-ppykTo3sl; 6) D-rnmiiepruHOBOro anbaeruaa; B) D-riatoko3sr;

r) L-riaroko3sl
3 HM3omepsl MOHOCaxapua0B, KOTOPBIE OTIMYAIOTCA KOH(UTYypalue
TOJIBKO OJTHOI'O ACCUMETPUYECKOT0 aTOMa yIiIepoid, Ha3bIBAIOT

a) amuMepamu; 0) PHAHTHOMEPAMU; B) TUACTEPEOMEPAMHU;

') aHOMEpaMHt
4 3epKalbHbIE H30MEPBI YIIIEBOIOPOIOB SIBISIOTCS

a) amuMepamu; 0) SJHAHTHOMEPAMU; B) JAHACTEPEOMEpaMU;

I') aHOMEpaMHu
5 M30omepHBIe NpeBpallleHHs] MOHOCAXAPUIOB MOJ ACHCTBUEM ILIEIOYEH
Ha3bIBAIOT

a) MyTapoTalueii; 0) snmuMepu3aluei;

B) KETO-€HOJIbHOUM TayTOMEpHUEN; I') UKI0-OKCO-TayTOMEpHUEn
6 HM3MeHenwe B mpolecce THUAPOJIM3a Caxapo3bl 3HAKa YJIEIbHOIO
BpaIllCHUS Ha3bIBAIOT

a) auMepu3alreii; 0) MHBEpPCUEi; B) MyTapOTallUeii;

B) IIUKJIO-OKCO-TayTOMEpHUEH
7 D-rmroko3a u L-TIr0K03a SBJISIIOTCS
a) anuMepamu; 0) aHoOMepamu; B) AuacTepeoMepamu; I) SJHAHTUOMEPaAMHU
8 D—mano3a u D—rtoko3a gaBisitoTcs
a) anuMepamu; 0) ONTUYECKUMH AHTUIIOJAMH; B) SHAHTUOMEPAMHU;
I') aHOMEpaMu
9 B BogHOM pacTBOpe MOHOCAXapHabl CyIIECTBYIOT B BUE

a) 4 TayroMepHbIX PopMm; 0) 2 TayTOMEPHBIX (POpM;

B) 3 TayToMepHBIX PopM; I') 5 TayTOMEPHBIX (hOopM
10 B pactBopax nepexoj1 0AHOU POpPMBI B IPYTYIO TPOUCXOIUT

a) TUCKPETHO; 0) HEMPEPHIBHO; B) HE IPOUCXOJIUT; T') MOCTEIEHHO
11 W3oOpaxaTh mnoiyaleTadbHble (OPMBI B BHAE MHUPAHO3ZHOTO U
(GypaHO3HOTO UKIIOB MPEIIOKUII

a) Konnu; 6) Tonnenc; B) @uiiep; r) Xeyopc
12. Y3 npuBeaeHHbIX GopMy BeiOepute popmyiny D-riaroko3bl



CHO
HO —+—H
HO =——+—H
H=———OH
H=———OH
a) CH,0H

0)

CH,OH
c=o
HO —F—H
H=—T —OH
H—f— OH
CH,OH

11

B)

CHO

H=—T—OH
H=—T—OH
H=—T— OH
H— — OH

CH,OH

CHO
H—T— OH

HO —1—H
H—T— OH
H—~— OH

r)

CH,OH

13 U3 npuBeneHHbix Gpopmyit Beioepute hopmyiny D-MaHHO3BI

H oH
HO H
H OH
H OH

a) CH,OH

CHO
HO —f—H
HO —1—H
H—~— OH
HO —f—H
a) CH,0H

HO H

HO H
H OH
H OH

6) CH,OH
14 13 npuBenenHsix hopmyi BeiOeputTe popmyny D-ramaktossi

6)

cHo
H——OH
HO ——H
HO ——H
H—~—OH
CH,OH

H OH
Ho H
HO H
H OH

B) CH,OH

B)

CHO
HO —1—H
HO ——H
HO —1—H
H———OH
CH,OH

OH

CH,0H

CHO
HO —+—H
HO —+—H
H—1—OH
H=—T—OH

1") CH,OH

15 W3 npuBeneHHsIx Gopmyi Beidepute hopmyiny D-prubo3b1

CH,0H
c=o

HO =——+—H
H=———OH
H——OH

a) CH,0H

CHO
H=—T]—OH
HO —F—H
H=—T —OH
H—f— OH
6) CH,OH

B)

CHO
H—t— OH
H—t— OH
H—t— OH
CH,OH

r)

CHO
H—1—OH
HO —f—H
H—1—OH
CH,OH

16 U3 npuBeaeHHbIx popMy Beioepute popmyny D-kcuno3bl

CHO
H—F— OH
HO ———H
H—— OH
a) CH,OH

CHO
H—— —OH
HO ——H
HO —1—H
6) CH,OH

CHO
HO ——H
HO ——H
H——OH
B) CH,OH

r)

CHO
H—t —OH
H=—t— OH
H—— OH
CH,OH

17 N3 npuBeaeHubix Gpopmy Beioepure popmyny D-GppyKkTo3bl

CH,OH
c=o

HO —f—H
H——OH

HO —f—H

a) CH,OH

CH,OH
c=o

HO ——H
H—1—OH
H—1—OH

6) o

CH,OH
c=o
H—~— OH
H—— OH
H—~— OH

B) CH,OH

CH,OH
c=o

HO ——H

HO —f—H
H—— OH

1") CH,0OH
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18 U3 npuBeaeHHbIX hopMy BeiOepuTe popmyiy L-TIIHOKO3bI

CH,OH CHO CHO CHO
c=o0 H=—1—0OH H=—1—OH HO =——1—H
HO —1—H

H=—1—OH H=—1—OH HO =——1—H
HO —1—H H=—1—OH

a) CH,OH 6) CH,OH B) CH,OH 1")

HO ——H

CH,OH

19 IlpuBenennas Gopmysa sSBIIETCS

CH,0H

a) a-D-rinrokonupano3oi; 0) o-D-ramakronupaHo30i;
B) [B-D-rirokonupanosoi; r) B-D-manHonupano3oi
20 IlpuBenennas popmyna sBisieTCs

CH,OH

H OH

a) a-D-rarokonupaHo30i; 0) a-D-ManHOIMPaHO30ii;
B) B-D-ramakronupano3ou; r) a-D-ranmakronupanoszoi
21 [lpuBenennas ¢popmyJia BISIETCS

CH,OH

T
o

o}

I

a) a-D-ramakronupanosoit;  0) a-D-maHHONMMpaHO30¥;
B) o-D-dppykrodypanozoii;  r) f-D-mannonupano3zoi

22 Oxwucnenue D-rimroko3sr B Msarkux ycnosusx (Br,+H,0) npuBoaut k
00pa30BaHUIO

COOH CHO

COOH
— o

HO —1—H
H——F—OH H——F—OH H——OH HO —
H——OH H——OH

a) CH,0H 6) CH,0H B) COOH ]")

— OH

CH,OH



13

23 JlelictBMe CWJIBHBIX OKHcauTened Ha D-tano3y nOpuBOIUT
00pa30BaHUIO

COOH CHO

COOH
H=——OH H ——— OH

HO —F—H HO —t—H

HO —t—H HO ——H H=——OH

H=——OH H=——t+— OH

a) CHOH 6) COOH B) COOH 1")
24 ]JleiicTBUE CWIBHBIX OKHCIUTENEH Ha D-ramakto’y OpUBOAMUT K
00pa30BaHMIO
COOH CHO COOH CHO
H—~— OH H——OH H=—T—OH H=—1— OH
HO ——H HO —1—H HO —1—H H——OH
H—— OH HO ——H H—— OH H=—T—OH
a) COOH 6) CHZOH B) CHOH 1") COOH
25 JleiicTBUE CHJIBHBIX OKHCIHTENEH Ha D-TIIOKO3y NOpPUBOAMUT K
00pa30BaHMIO
COOH CH,OH COOH CHO
HO =—1—H c=o H=—1—OH H=——OH
HO ———H HO —1—H HO ——H HO —4—H
H=——1—OH H—T—OH H=—1—OH H=——OH
H=——1—OH H=——OH H=—1—OH H=——OH
a) COOH 6) CH,OH B) COOH 1") COOH
26 BoccraHoBieHHE BOJOPOJAOM B  MPUCYTCTBUU  HHUKEJIEBOTO
katanuzaropa D-prbo3b1 npuBOIUT K 00pa30BaHUIO
CH,OH CH,OH CH,OH
COOH
H——OH H=——OH HO ——H
H=—1—OH
H——on H——OH HO —t—H H=—1—OH
H——0H H=——OH H=——t—OH H=——t— OH
a) CH,OH 6) CH,OH B) CH,OH r) CH,OH
27 BoccraHOoBi€HHE BOJOPOJAOM B  TMPUCYTCTBUU  HHUKEJIEBOTO

KaTtanu3atopa D-ramakTo3sl IPUBOAUT K 00pa30BaHUIO
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CH,OH CH,OH CH,OH COOH

HO —F—H HO —1—H HO —F—H HO —F—H

HO =—1—H HO —t—H H=——1—OH HO ——H

a) COOH 6) CH,OH B) CH,OH 1") CH,OH

28 Cnabble OKUCIUTEIM MPUBOIUT K OKHUCICHUI0O MOHOCAXapHJIIOB C
00pa3zoBaHHEM

a) YPOHOBBIX KHUCJIOT; 0) aJIbIapPOBBIX KUCIIOT;
B) aJIbJIOHOBBIX KUCJIOT; I') MHOTOATOMHBIX CIIUPTOB

29 Ilpu neiictBum peaktrBa ToJIeHCA HA alib103bI 00Opa3yeTcs
a) ocaJiok cepedpa, 0) cuHee OKpalluBaHNUE;

B) KPAaCHOE OKpalllMBaHWE; T) YEPHOE OKpaAlIMBaHUE
30 Ilpu npeiictBum peaktuBa TosuieHCa Ha pacTBop o-MeTwi-D-
TTFOKOTIMPaHO3H1a 00pa3yeTcs
a) 0CaJI0K KpacHOTO I[BETAa, 0) ocamok cepebpa,
B) MOSIBJICHUE OCaJIKa HE HAOJMIOAAETCs; T') OCaJ0K YEPHOIO I[BETA
31 Ilpwm neiictBum peaktuBa TosieHca Ha D-dpykTo3y obpa3yercs
a) KpacHbIN 0CaJIOK; 0) YepHBIN 0CaJIOK;
B) OCaJIOK cepedpa; T') )KEITHINA 0CaJI0K
32 Ilpu oxucnenun D-ranakto3sl peakTuBoM DesuirHra 00pa3yoTces
a) Cuy0 + mpoayKThl OKUCIIeHUs; 0) Ag + NpOayKThl OKUCIEHUS;
B) CuO + npoayktsl okucnenus; r) Ag,O + npoayKThl OKUCIECHUS
33 U3 npuBeneHHbIX popMyT BeIOepHTE peakTuB TosuieHca
a) [Cu(NH;),]OH; 6) [Ag(NH3),]OH;
B) [Ag(NH3)4]OH; r) [Cu(NH3)4]OH
34 B mporecce BBIBEACHUS TOKCHYECKMX BEIIECTB M3 OpraHu3Ma
MPUHUMAIOT y4acTHe
a) YPOHOBBIC KHUCJIOTHI; 0) ambIapOBBIC KUCIIOTHI;
B) aJIbJIOHOBBIC KHUCJIOTHI; ') MOHOCaXapu bl
35 B mienouHoii cpene Hapsiay ¢ D-dpykro30ii B pacTBope UMEIOTCS
a) D-ramakrosa, D-rmtoko3a;  0) D-ramakrosa, D-manH03a;
B) D-pubo3a, D-ritoko3a; r) D-manHo3a, D-ritoko3a
36 B mienouHoi cpene Hapsaay ¢ D-TIIFOK030# B pacTBOpE UMEIOTCS
a) D-ranakrosa, D-¢ppykro3a; 6) D-ranakrosa, D-maHHO3a;
B) D-pu6o3a, D-ritoko3a; r) D-manHo3a, D-gpykTo3a
37 B mienoyHou cpene Hapsaay ¢ D-MaHHO30M B pacTBOPE UMEIOTCS
a) D-ramakrtosa, D-rmroko3a;  0) D-ranakrosa, D-pu6o3a;
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B) D-dpykro3a, D-rimoko3a; 1) D-manHO3a, D-Tiroko3a
38 Ilpm nefictBuM crnuprta (METaHONA) B MPHUCYTCTBUU XJIOPHUCTOTO
BoZopoAa (ra3) Ha a-D-ranakronupanosy o0opa3yroTcs

39 Ilpm neicTBUM
oOpazyercs

B-D-manHonupano3y

CH,OH ch,0C

H
H o. OCH;
H
OH OH
OH H
r) ‘o

40 Tlpu peiictBuM cnupTa (METaHOJa) B MPUCYTCTBUHM XJIOPHUCTOTO
BOJI0poJia (ra3) Ha a-D-manHOnMpaHo3y 00pa3yroTcs

T

CH,0H CHoOH CH,OH CH,OH

0, ock o. H " o OH 0, oCH,
H M H H
OH OH OH OH OH OH OH OH
OH H OH OCHy OH H  oH H
a) ! Voo 6) ! A

H
]

T

CH,0H CH,0H CH,OH CH,0H
o,
H o, ocH o, OCHy H 0. OH  OCH, OCHy
H H H H
OH OH OH OH OH OH OH OH
OH H H OH H H H
B) oo r) - o,

H o
H H H H
]

41 Ilpu peiictBuM cnupTta (3TaHONA) B MPUCYTCTBUHM XJIOPUCTOTO
BoJIopoja (ra3) Ha o-D-riarokonupaHo3y 00pa3yrTcs

CHOH CH,OH CH,OH
O. oc
OCHs 1 0, OC;Hs H e
H H H
oH H OH H
OH H OH H OH H
a H OH H OH
]
A
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42 Ilpu neiictBum u30bITKa HomMerana Ha [-D-dpykrodypaHosy
oOpazyercs

CHOH CHOH OCHz CH,OH OCH;3

o CH,0CHg
) CHOCHg H CHOCH; CHOCH; CH,OH

OCH3

43 Ilpum peiictBuUM chnupTa (METAHOJA) B MPUCYTCTBUU XJIOPUCTOIO
Bos0poJia (ra3) Ha B-D-pubodypanosy odbpazyercs

CHOH OH c»—¢20H cuzocrg CHs CHZOH

WHH Hﬂ

C OH OH  choH cHon OCHg CHZOH
Ho

R S

B)

44  AnunupoBaHWe  HM30BITKOM  YKCycHOro  aHrugpuga  [B-D-
TJIAKTOMTUPAHO3bI IPUBOJAUT K 00pa30BaHUIO

6) ! Scoom B) N Soon
45  AuunupoBaHue  M30BITKOM  YKCycHoro  asrugpuaa [B-D-
prubodypaHO3bl MPUBOAUT K 0Opa30BaAHUIO

CHOCOCH; OCOCH; 0COCH; CH0COCH; OH 0COCH; OCOCH;

)w 6)@ )w r)wH

OCOCH;

46 AuunupoBaHuW€ B OKBUMOJISIPHOM COOTHOIIEHHWU YKCYCHBIM
aHTUIPHUIOM 0o-D-Troko3aMuHa MPUBOAUT K 00Pa30BaHUIO

H NHCOCH B) H NHCOCH r) H NHCOCH

477 I1o mpuBeIeHHOU cxeMe 00pa3yeTcs
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CH,OH OH
4(CH4C0),0

4CH,COOH

I
I

OoH OH

a) B-auetun-D-pubodypanosa;
0) a-anetmin-D-pubodypanosa;
B) 1,2,3,5-Terpaanerun-B-D-pubodypanosa;
r) 1,2,3,5-terpaanermi-o-D-pubodypanosa

48 W3 mnpueneHHAx Gopmys BbIOEPUTE YTIEBOJIOPO/I,
oOpa3zyeTcs Ipu MOJTHOM THAPOJIM3E Kpaxmaa

CH,0H CHOH

2 T 5)
49 B pe3ynbprare mnponma caxapo3bl 00pa3yroTcs

CH,0H CH,0H

CH,0H
)w | 65:»@

CH,0H

CHOH o ) @H
B) CHOH  OH | f OH r)

50 FI/Iz[pOJII/IB a- HGJIO6I/IOSI>I MIPUBOJUT K 06pasoBaHmo

CH,OH CH,OH CHOH

6) ; ; . ; A ; &

o1 FHz[pom/B 0.-JIAKTO3bI IPUBOAT K 06p330BaHI/IIO

CH,0H CH,OH

ccccc
OH o, OH " o, H oH o, OH u o oH
H H H H
OH H OH H OH H OH H
H H OH OH H H OH H
B ! L Lo T Lok ! L,

52 I'uaponu3 B-MaabTO3bI IPUBOJNT K 06p330BaHI/IIO

CH0H

e o
H 0. H OH 0. H
! !
OH H OH H
a) ! . ook 6)

KOTOPBIU
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CHOH

CH,0H CH,OH
" o oW o, oH
H H
oH H oH H
OH OH  OH H
B T " on " on
) ) ]

53 Hpn MCTI/IJII/IPOBaHI/II/I METHUJIOBBIM CIOHUPTOM B IPHUCYTCTBUH
XJIOPUCTOTO BOJOPO/Ia (Ta3) 0-IIeI00HO3BI 06pa3yeTc;1

HOH CH,OH CHOH
H H H
H H
OH H o oH H
OH H OCH;
a) 6) “
H,OH CH,OH CH,0H
OH H H
H H
OH H o oH H
H H ocH;
B) " o F) "

54 [lpu MeTHUIUPOBaHUHM M30BITKOM XJIOpMETaHa B menquoﬁ cpene a-
JIAKTO3bl 00pa3yeTcs

56 AuerunupoBaHUE O-MaJIbTO3bl M30BITKOM YKCYCHOTO aHTUIpHUa
IIPUBOJIUAT K ITOIYYECHUIO

OC(0)CH;

CHOC(O)CH3

o. H
H
ocoxHs M

OC(0)CH3

5) b

57 Ilpu okuciaeHuu o-1e100M03bl peakTUBOM TosuieHca oopasyercs

H 0C(O)CHs r H OC(O)CH; H OC(0)CH;
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CHOH CHOH CHOH

H o H H H

H
o_/ oH H oH n o oH H
H N\ ; f/cooH M ocHs
H OH

CHOH HOH CHOH

o H o H

H
o_J OH H o_N\_ o i
H ; f/cooﬂ OH H ; f/CHD
H OH H oH

H

B) H oH
58 U3 mpuBeaeHHsx (opMya BeiOepuTe Qopmyily, KOTOpasi OTBEYAET
OTKPBITOM (hopMe 0-11€7T00H 03I

59 IlpuBenennas hopmysa sSBISIETCS

COOH COOH COOH
O. H O_ H Oo_ H O"
- E‘)H H \_/O/-\ CH)H H (F)iH H
H H
H 4 oH H  OH H OH
a) KpaxMaJjioM; 0) MEKTUHOBOM KUCJIOTOM;

B) (hparMEHTOM T'MaTypOHOBOU KHUCIOTHI; T) LEJUIIOI030M
60 U3 nmpuBeaeHHbIX GopMyT BEIOEpUTE (HOPMYITYy caxapo3bl

CHOH CH,0H
H O OH CH,0H H O H
H H O_ H H
OH H H OH H
OH H
HO HO
H OH HO H OH
H OH
o} o}
o}
CH,0H CH,OH
>0 CH,0H >0
A 0 o A H
A o)
H CH,0H H H CH,0H
OH H CH,0H OH OH
OH H

OTBeTHI HA TECTOBBbIE JadaHUA

16; 26; 3a; 40; 50; 60; 7B; 8a; 9r; 100; 11r; 12r; 136; 146; 15B; 16a;
176; 18r; 19B; 20r; 21r; 22a; 23r; 24a; 258; 2606; 270; 28B; 29a; 30B;
31B; 32a; 330; 34a; 35r; 36r; 378; 38r; 390; 40a; 41r; 428; 43r; 440;
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45a; 46B; 478; 481; 498B; 50r; 51B; 52r; 53a; 540; 55r; 56r; 57a; 580;
596; 600.
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