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I'naBa 1. Opranuyeckue BenecTBa: CTpoeHune, Kiaaccupurkanus,

HOMEHKJIaTypa

Oprannyeckue BemecTBa — 3TO BEIIECTBA, 00513aTEJbHO COJEpIKalIUe
yriaepoa, a takxe napyrue xumuueckue snemeHtol (H, N, P, O u gp.). Onu
pasJeNsoTCs Ha:

- NPHUPOJAHBIE - CUHTE3UPYIOTCA B KHUBBIX Opranusmax ( Hampumep,
ButamuH C B oBoIax U (PpyKTax, JTUMOHHAS KUCIIOTa B TUMOHE U T. [1.);

- CHHTeTHYECKHe - MOJIy4aloTCs YEJIOBEKOM B PE3YJIbTaTe LICJICHAPBIICH-
HOIO CHHTE3a W3 MPHUPOAHBIX OPraHMYECKUX M HEOPraHUYECKHUX BEILIECTB
(Hanpumep, npu nepepadboTke HedTH).

Teopusi cTpoeHMsi oOpraHuMyecKHX BemecTB  0000IIcHA W
chopmynupoBana A. M. ByrtiepoBbim B 1861 romy. OCHOBHbBIEC MOJOKEHUS
TEOPHUH CTPOCHMUSL:

1. ATOMBI B MOJIEKYJIaX OPraHUYECKUX BEIECTB COEJIUHSIOTCS COTJIACHO
ux BasieHTHOCcTH (yriepon-1V, Bomopon-I, kucnopoa-Il...); aTomsl
yTaepojia COCOOHBI COSAMHSITCS B OTKPBITHIC IEIH, ITUKIIBI, a TaKkKe
00pa3oBbIBaTh MEXAY COOOW OJIMHAPHBIE, TBOMHBIE U TPOMHBIE CBA3U.

2. CBoiicTBa BelIeCTBa OIPEAEISAIOTCS HE TOJBKO KOJIMYECTBEHHBIM U
Kaue€CTBEHHBIM COCTaBOM, HO M MOPSJIKOM COEIUHEHHS] aTOMOB B €r0
MOJIEKyJie (XMMUYECKUM CTpOeHHEM). J[aHHOE MOJI0KEHUE OOBACHSET
SIBJICHUE M30MEPHH.

3. ATOMBI W Tpynmbl aTOMOB B OPraHMYECKUX BEIIECTBAX B3aUMHO
BJIMSIIOT JPYT Ha JIpyTa.

Bce opranumueckue coeIMHEHUS KJAACCH(PUIUPYIOTCS B 3aBUCUMOCTH OT

CTPYKTYPBI YTJIEBOAOPOJHOIO CKeJIeTa Ha AallUKIMYKCKUE U LIUKJInYeckue (Tadm. 1).

Tab6auma



Knaccupukanus opranuyecKux COeJUHEHU M0 CTPOCHUIO

yIJ1€BOOPOTHOTO CKeJIeTa

OpraHuyeckue
‘ COEANHEHNS ’

Auunknunyeckne —\ F Linknnyeckue R

— (An Mq)aqueCKme‘
Kapbouuknuyeckue leTepoumknmyeckue
CxHy CxHyXn
Yrnesogopoabl
CXHY Apomamqecme Q
AnkaHsl
CH,-CH,
Anvumknuyeckue
AnKeHsbl
CH2=CH2 O /\

AnkaaneHsbl
CH,=CH-CH=CH,

ANKWHBI
CoH,

AIMKJINYECKHE COeUHEHUS — COCAUHEHUSI C OTKPBITOM YTJIEBOJIOPOAHOM
LIETIBIO.

Huxkanyeckue COeIMHEHUS — COCIUHEHUS C 3aMKHYTOW YIJIEBOJOPOIHOMU
LIETIBIO.

KapOouukianyeckue coelMHEeHUs] — COCIUHEHUS, COAEPKAINE 3aMKHY ThII
LUKJI, COCTOSILLIUN TOJIBKO U3 aTOMOB yIJIepo/a.

ApoMaTHyecKne CcOeIMHEeHUs1 — OCH30J MU YTIEBOJOPOJBI OEH30JIHHOTO

g4, KOTOPBIC ABJIAIOTCA IMIPOAYKTAMH 3aMCIICHHUA aTOMOB BOAOpPOAAa B
b



OCH30JILHOM SI/IpE Ha YTJIEBOJIOPOIHBIC 3aMECTUTENH (ATKUIIbHBIC, AJIKEHUIbHBIE U
Jp.).

I'eTepouukinyeckue COeIMHEHUA —  COCAUHEHMS,  COJAEpKaIue
3aMKHYTBIN 1IMKJI, BKJIIOUAKOIIUN aTOMBI yrieposa u apyrue aromsl (O, S, N).

[Ipu cucremarn3an OPraHUYECKUE COCAWHEHUS JENAT Ha KJIacChl B
COOTBETCTBUHU C T€M, Kakue (YHKIIMOHAIbHBIE TPYMIIBI UMEIOTCS B MOJIEKYIaxX

DOYHKUMOHAJIBHO 3aMellleHHbIe COoeIMHEHUS —  NIPOU3BOJIHBIE
YIJIEBOJOPOIOB, B KOTOPBIX OJIMH MJIM HECKOJIBKO aTOMOB BOJAOPOJa 3aMEILICHBI Ha
byHKkIHOHAIBHYO Tpymy (®I).

DOYHKUMOHAJIbHAS TPYyNNAa — aTOM WJIA TPYNIla aTOMOB, MOKA3bIBAIOIIAS
MPUHAJIEKHOCTh BEHIECTBA K ONPEACICHHOMY KJIacCy U ONpeAeIstonas
XapaKTEPHBIE CBOMCTBA JIAHHOI'O KJIACCA BEILIECTB.

MHorue OpraHuYeCKHe BEIIECTBA OTJIMYAIOTCSA CJIOXKHBIM CTPOEHHUEM,
BKJIFOYAIOT B COCTaB UX MOJIEKYJI HECKOJIBKO KaK OJJMHAKOBBIX, TaK U pa3Hbix DI

Eciun B cocraB mMoeKysn BXOISIT HECKOJIBKO oAauHakoBbix DI, To Takue
COCMHEHUSI  HA3bIBAIOTCA  MOJUPYHKIMOHAJIBHBIMH  — Hanpumep,
STWJICHTJIUKOJb, TIULICPUH.

Ecim B cocrtaB MOJIEKyJl BXOAST HECKOJBKO pasHbix DI, TO Takue
COCMHEHUSI HA3bIBAIOTCS TeTePOPYHKUMOHAIBHBIMH — HApPUMEp, YTIJIEBObI

(ay1bIETHUI0- M KETOHOCIIUPTHI), AMUHOKUCIIOTHI.

TaoOmuma



Knaccupukanus opranuyecKux coeJTMHeHU 1Mo

(PYHKIIMOHAJBHBIM IPyIIIAM

chHKU'MOHaanO raJ'IOI'eHFIDOVI3BOD,HbIe
3aMeLlleHHble }
RHal
Y R C :
Kncnopogcogepxaiime — AsoTcogepxaiume
CnvpTbl 4_) AMUHBI |
R-OH R-NH,
®eHonbl p Y AMUWHOKVUCIOTbI
C CeHs-OH } C R-CH[NH,]-COOH
Anbaernabl 4_)
R-C[O]H R-yrnesogopoaHbIvi pagukan
KeToHbI /
C R;-CO-R» )

KapboHoBbLIe KMCMOTbI
R-COOH

OcHOBHBIE THIIBI HOMEHKJIATYPbI OPraHMYEeCKHUX COCAHMHECHUI

HomeHnkiaTypa npeacraBisieT co00i cucTeMy MpaBuil, TO3BOJISIIOIINX JaTh
OJIHO3HAYHOE HA3BAHME KaXJAOMY WHIWBHUIYaJIbHOMY cOeIuHEHHI0. CyIIeCTBYET
HECKOJIbKO HOMEHKJIATYP.

TpuBuajgbHas (MCTOpUYECKas) HOMEHKJIATypa OPTaHUYECKUX COCIMHEHUIN
JaIe BCEro CBsi3aHa C Ha3BaHWEM MaTepualia, U3 KOTOPOTOo OHU ObLIM BIIEPBBIC
BBIJICJICHBI, WJIM C HMMEHEM YYEHOro, BIEpBbIE WX u3yuuBliero. Hampumep:

C,HsOH — Bunnslii ciupT (Bbiaenex u3 BuHa), HCOOH — MypaBbuHast KucioTa.



PanmonanbHas (pagMkajbHasi) HOMEHKIATypa BO3HMKIA B XIX Beke.
[Ipy ucCHONIB30BaHMM pPalMOHATBHON HOMEHKIATYPhl HA3BAHUE OPraHUYECKHUX

COEIMHEHUN CTPOSATCA:

Ha3zBanue KJacca

Ha3Banne pagukaie= J +

[Tpumepsr: CH3-CH2-CHz- CH,-OH ByTuioBsliit criupt
CHs

__CH-CH,-OH
CHj

N300y THIIOBBII CIUPT

[Ipumeuanue: npucTaBKa «Hu30-» MPUMEHUMA JJI1 COCAMHEHHM, UMEIOIINX
OJIHO pa3BETBJICHUE (Ha BTOPOM OT Hayaja L€y aToMe yTJiepoja) u oOpa3oBaHue
JBYX METHJIbHBIX IPYIIIL.

Cucremarunyeckasi uiim Homenkiaarypa IUPAC

Ha3Banue MoOJeKysbsl OPraHM4ecKoro COEIMHEHMSI COCTOUT U3 HECKOJIBKUX

YacTen:

JlokaHT Hpeduxcel Kopenn Cydduxc

OOmiee Ha3BaHME IO CHCTEMAaTHYECKOW HOMEHKIATYpE COCTAaBJISIIOT 110

cXeMe:

Ipedpuxc Kopens Cyddpuxc
Bce 3amecturenmu B | Onpenensier + crenenb | Crapiias
eAMHOM  aj(aBUTHOM | HA3BaHUE TJIABHOM | HACBILIEHHO- (byHKUIHOHATBHAS
HOpsAJIKE (kpome | alMKJIMYECKOM WM | CTH : -aH, -€H, | rpynmna
cTapilel rpymibl) UUKJIMYECKON UENU | -UH

Jlokautbl — 1m@pbl  wiax  OyKBBI, IOKAa3bIBAIOIINE  IMOJOXKEHHUE

YTIEBOJIOPOJAHON WM (PYHKIIMOHAIBHON TPYIIBI, a TaKKe KpaTHBIX cBsa3eil. B
PYCCKOM HOMEHKJIATYpHOM NPAKTUKE MPUHATO CTABUTh LUQPHI, yKa3bIBAIOIIHE
MOJIOKEHUE TPEPUKCOB Tepe]] HUMHU, a YKa3bIBAIOIIUE MOJIOKEHUE Cy(PPUKCOB,

XapaKTEP CBI3EN — MOCIJIE HUX.



YMHoxkawmue npepukcebl yKa3blBaIOT YUCIO OJWHAKOBBIX CTPYKTYPHBIX
aneMeHTOB B (opmyiie. Hanpumep: «am» - 1Ba, «TPH»- TPU, «TETPa»- YETHIPE,
«IeHTa»- MATh, KTeKCa»- MECTh HU.T.J.

[TocTpoeHue Ha3BaHUsl OPraHUYECKOTO COEAUHEHUSI COCTOUT U3 HECKOJIBKUX
sTanoB: 1. BerOuparor rmaBHy10 OOBIYHO JUIMHHYIO IETIh, COAEPIKAILYIO:

- CTapUIyI0 (PYHKIMOHAIBHYIO TPYIIITY

- IBOWHYIO WJIM TPOWHYIO CBSI3H,

-MaKCHUMaJIbHOE YHCIIO 3AMECTUTEIEN.

2. I'maBHyO0 1Iemb HYMEPYIOT C TOTO KOHIA, K KOTOpOMY OJMXke crapiias
byHKIMOHATBHAS TPy, IBOWHAS U TPOMHAs CBSA3b, 3aMECTUTEIH.

3. B npeduxce (nmpucraBke) B €IMHOM aln(paBUTHOM MOPSAIKE MEPEUUCIIIOT
3amecTuTeNn (Tabi.3) C y4eToM yMHOXKAIOMUX MPEPUKCOB M C YKA3aHHEM UX
MECTOMOJIOKEHHUS.

4. JlatoT Ha3BaHUE TIJIAaBHOM LeNH (KOPEHb Ha3BaHMs) C YYETOM CTEIEHHU
HACBHIIIEHHOCTH: - aH — ISl HACBIILIEHHOW YIJIEBOAOPOAHON LeNu

- €H — I[IPY HAJIMYUU JBOMHOM CBS3H,
- UH — IIPU HAJIMYUU TPOWHOM CBSI3U

5. B cybdukce naror HazBaHue crapuied (GyHKIIMOHAIBHOU rpyrime( Tadl.
3). OHa onpeensieT Kjiacc OpraHu4ecKoro COeIMHEHMUS.

Tabnuna
ITopsAIOK CTAPIIMHCTBA KJIACCOB OPraHUYeCKHUX COeIUHEHUN 1

HA3BaHUI XapaKTePUCTHYECKUX TPy

Kiacc QyHKIMOHAIbHAS Hassanue rpynn
rpyImnma B nipedukcax | B cypdukcax
KapOGoHoBbie K-ThI - COOH - KapOOHOBAs KUCJIOTA
AJbernanl -CHO OKCO aJlb
KeTonsl -C=0 OKCO OH
CroupTsl -OH TUJPOKCH oIl




AMUHEI -NH, aMHHO aMHH
["ajioreHnpon3BOIHBIE -F dbTop -
-Cl XJIOp -
-Br Oopom -
-1 Hox -

IIpumepsl ynpaskHeHU
Ynpaxnenue Nel. Jlate Ha3BaHW

COEAMHEHUIO
CHs
~N

7~
CHj

TypC

1. OnpenensrOT TJIaBHYIO YTIE€BOJOPOJIHYIO Lenb. OHA MMEET LHUKINYECKOE

CTpOCHHE.

2. HywmepyroT aToMbl yriiepoja [enH, HauuHasi ¢ JBOMHOW CBSI3U, TaK, YTOOBI

3aMCCTHUTCIIN ITOJTYYHNIIN HAMMCHBIINC HOMCPA.

3. IlepeumncnsoT 3amMecTUTENH B NMpePHUKCE C yKa3aHHMEM MECTOIOJIOKEHHS

(1711 HECKOJBKUX OJMHAKOBBIX 3aMECTUTENEH YKa3bIBAIOT YMHOXKAOUIUN

npedukc).

4. KopeHb Ha3BaHUS - IUKJIOTEKCEH

MIOCJIE YKA3bIBAKOT JIOKAHT JIBOMHOM CBSI3H.

Hassanue coenuaenusa 3,4-1uMeTHINHMKIOreKceH-1

C Y4Y€TOM CTCIICHHM HACBIIIICHHOCTH,

VYopaxuenue Ne2. JlaTb Ha3BaHHE MO CHCTEMATUYECKOM HOMEHKJIATYpE

COCIUHCHHUIO

NH,
l
CHy-CH-CH-COOH

CH,




1. U3 nByxX OQyHKIMOHANBbHBIX IpyIHN CTaplied sBiseTcs KapOOKCHUIIbHAs
rpynna (-COOH). Ee na3zbiBatot B cyddukce: oBast KUCIIOTA.
2. Hywmepyror aToMbI yriiepoja nenu OT cTapiiei pyHKIMOHATIBHOW TPy
3. B mnpeduxce mnepednciasioT 3aMeCTUTENM B al(paBUTHOM MOPAIKE C
yKa3aHHEM MECTOIOJIOKEHUS.
4. TlockonbKy B TJIaBHOW IIETIM YETHIPE aTOMa YTJIEpoJia, KOPeHb Ha3BaHUs
OyTaH C y4eTOM CTEIIEHU HACHIIIEHHOCTH.
Hazpanue coenuueHnss 2-aMHHO-3-MeTHJI0YTAHOBAasI KMCJIOTA.
VYmpaxunenne Ne3. Hamwmcars crpyktypHyto ¢dopmyny coeauHeHus — 3,3-
AUMeETHIreKcen-1
1. M300paxkaroT yrieBoI0pOJHbIE aTOMBI IJIaBHOM LIEMH 110 HA3BaHUIO KOPHSI.
2. HymepyroT 1ienb yriaeBo10pOAHBIX aTOMOB.
3. Pacmomararor 3aMecTuTeNM W JABOWHYIO CBS3b B COOTBETCTBHHM CO
3HaYEHHEM JIOKAaHTOB.
4. 3aBeplialoT CTPYKTYpPY MOJIEKYJbl, J00aBisisi aTroMbl BOJOpOJAa K

YIJIEBOAOPOAHBIM aTOMaM LECIIN, UMCIOIIUM CBO60,Z[HBIC CBi3H.

1 2 C|:H34 5 6
H2C = CH- CI: - CH2 - CH2 -CH3
CHj
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I'naBa 2. Yriaesoaopoast

Knaccudgukanusi XuMruyecKux peakimun

1. Peakuuu 3amenieHusi - o0o3HavarOT S OT aHr. Substitution (3ameHa
aTOMa WJTU TPYTIIIBI AaTOMOB)

A-B+C < A-C+B, rae A-B — cyGcTpar - BeuecTBo, KOTOPOE Mo IBEPraeTcs
Bo3nelicTBUIO. CONEPKUT aTOM yTIEPOa, Y KOTOPOTO TMPOUCXOIUT Pa3phIB CBSI3U
u oOpa3zoBaHue HOBOM. C — peareHT - BEIIECTBO, JICUCTBYIOIIEE Ha CyOCTparT.

2. Peaknun mnpucoenmHeHust - 0003Ha4ar0T A ot aHr. Addition (pa3psiB 7t
CBSI3€l U BBEJICHHUE aTOMOB)

>C=C<+A-B—> > CA-CB<, rae A - B- pearenr

3. Peaknum otmenieHusi (3JMMUHUPOBaHus) o0o3HadaroT K oT aHr.
Elimination .

>CA-CB<—>>C=C<+A-B

Peakuuy OKHCJIEHHS - 5TO PEakid B3aUMOCHCTBUSA MOJIEKYJ CyOcTpara
C OKHCJSIOIMMH peareHTaMM, IIPHU 5TOM MPOUCXOAUT MPOIECC MPUCOSAUHCHHS
KHCJIOPOJa WM APYroro 3JACKTPOOTPUIATEIBLHOIO 3JEMEHTa WM OTIICIUICHUS
BOJIOPO/IA.

Peaknuy BOCCTaHOBJEHHsSI — 3TO Mpoliecc, oOpaTHbI OkuciaeHuto. [lox
JICWCTBHEM BOCCTAHABJIMBAIOIIETr0 PeareHTa UCXOIHOE BEIICCTBO MPHUCOCTHHSET
aToM  BOJOpOJA WM  TepseT  aToMbl  Kuciaopoaa.  Okucisgonme |
BOCCTAHABJIMBAIOIIME PEAreHThl YCIOBHO 0003HAYAIOTCSA B CXEMax OPraHUYECKUX
cumBojiamu [O] u [H].

[O]
CH3;COH — CH3;COOH

11



KpekuHr, nupon3 — npouecc TePMUYECKOTO pa3siokKeHUus: 0e3 TocTyma
BOo3yxa. Kak mpaBuiio, mpu 3TOM U3MEHSIIOT JaBJCHUE WM MPOBOIST MPOIECC B
MPUCYTCTBHH KaTaJIM3aTopa.

1000°C > 1500 °C
CH, — C+2H,T, 2CHy — CoH,+3H,T
AJIKaHBbI

AnkaHbl 00pa30BaHbl HETOJISPHBIMA U MAJIOTIOJISIPHBIMU CBSI3IMHU, TTO3TOMY
Ha HUX HE JCUCTBYIOT MOJSPHBIE KUCIOTHI U IIET0Yd (IPU OOBIYHBIX YCIIOBHSX).
AJKaHBI pACTBOPUMBI B OPTraHMUECKUX PACTBOPUTENSX («IIOT0OHOE B MTOAOOHOMY).

XuMHuuyecKue CBoiicTBa

JUist  aJikaHOB XapaKTEepHBI pEaKkIMu  3aMellleHHsl S, Ppa3JiosKeHusi
(MUpoJIN3a, KPEeKUHIa), 130MepU3 AN, OKUCIEHHS .

Peakiun 3amerenusi (SrR) MCHOJIB3YIOTCS JUIS TOJyYEHHSI HUTPO-, CYIIb(O-
(ankwmncynbhonatel R-CH2-CH2-SO3Na - mororue cpeacTBa) u rajoreHaJKaHOB
(ppeonnr-CFH3, CF,H, u ap.; pactBoputenu — CH,CI-CH,Cl u np ; mecturuabt —
CHzBrz, C2C|6)

MN3maBHa anmkaHbl WMCTHOJB3YIOTCS B KavyeCTBE MCTOYHMKA DHEPTUU — B
pe3yibpTaTe  peakmuu TOpeHHs (ITOJTHOTO OKHCIIEHHWS) BBIACIACTCS OOJIBIIOE
koyimuecTBo Temia: CHy+ O,— CO,+ HO + Q

brnaromapsi kaTanMTUYECKOMY OKHCICHUIO (HEMOJHOMY OKHCIICHHIO)

MOJIyYarOT KUCIOPOACOJAEPKAIIME OPraHUYECKUE COCIMHEHUS:

t, p, kar — CyH5OH  2TaHoI

CoHg +[0] — >
—> CH3COH »oranaib

— > CH3COOH »>rtanoBas KHACJIOTa

[lpu TEpMHUYECKOM pAa3IOKECHUH W KATAJIMTHYECCKOM JCTHIPUPOBAHUN
(KpEeKUHTe, MUPOJTU3E) MOIYUAIOT JAPYTHUE KIACCHl YIIIEBOJOPOJIOB: IIUKIOAIKAHBI,
AJIKCHBI, apeHLI. t Ni
CsHqp —cH>»= CH,-CH,-CH3z + H»

OyTeH
12



400-800°c > CoHg +C,H,
CsHyp +H[O}— 5TaH  9JTEH
Kart
> 4C +5H,
t,Pt, ALO; [ CgHip +H,
CeH14 —_—
[IUKJIOTEKCAH
> CeHg +4H,
OEH30II

BaxHoe 3HaueHME MMEIOT pPCaKkOn HM30MCpU3aAllMK, HAIIPpUMCP, IJIA

MOJIY4YCHUA O€H3MHA C BEICOKUM OKTaHOBBIM YHCJIOM:
iy
H3C -CH2-CH2-CH2-CH3 % CH3_ C-CH3
l

[IEHTaH
CHsz  2.2-numerunnponan

H,C -CH,-CH,-CHj

CH; 2-MeTHIIOyTaH

HenpenejabHblie yrieBoA0OPOAbI: AJKEHBI, AJIKAAUEHbI

MouiekyJibl aJIKEHOB XapaKTEPU3YIOTCS HAIMYUEM OJHOM JIBOMHOM CBS3HU.
ATOMBI yriepona Mpu ABOMHOM CBA3U: G W T-CBA3blO. [IpodHOCTE  T-CBS3M
MEHBIIIE, YEM G-CBSA3HM, MTOITOMY [JIs AJIKEHOB XapaKTEPHbl PEAKLMH, UAYIIHAE C
Pa3pbIBOM Tt-CBSA3H, T. € XapAKTEPHBI PEAKIIUU TPUCOETNHEHNSA:

ruipupoBaHue (IPUCOEAUHEHUS BOJIOPOAA MOJ ACUCTBUEM KaTalu3aToOpOB
- Ni ¥ TeMIiepaTyphbl), rajoreHupoBaHue (mpucoeauHeHue rajoreHos: F, > Cly >
Br, > 1,), ruaporanorenupoBanue (TpUCOCIUHEHUE TaJIOTeHOBOI0po0B : HF
<HCI < HBr < HI), ruaparanus (mpucoeInHEHUE BOIBI).

[IpucoenquHeHne K HECCUMETPUYHBIM  aJIKEHAM  MOJSPHBIX PEAreHTOB
BO/IbI, FaJIOTEHOBOIOPOIOB, CEPHOM KUCIIOTHI U APYTUX MOJIEKYJI UIET 110 IIPaBUILY
MapKoBHUKOBa — BOJOPO/I HAIIPaBJISIETCS IO MECTY pa3pbiBa T-CBS3U K Hauboiiee

TMAPUPOBAHHOMY aTOMY YTJIEpOJA:
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H3C-CH=CH,+ HCl  — H3C-CHCI-CH; (cM. BAMSIHUE SJIEKTPOHHBIX
s dexToB 3amectuTeneii c. 34)

[IpucoenviHeHHEe MOJIEKYJ MOXET MPOUCXOTUTh BOMNPEKH TPABUITY
MapKoBHUKOBA O] IEUCTBUEM JICKTPOHOAKIIENITOPHBIX 3aMECTUTENCH.

Bo03MOXXHOCTE MpOTEKaHUS PEAKIMA TPUCOCTUHCHUS TIPUBETa K Pa3BUTHIO
XHUMHH BBICOKOMOJICKYJISIPHBIX COCTUHEHUI.

I[osmmepu3auus — peaxiys MOCIeA0BATEIHLHOTO MPUCOCTUHEHHS MOJICKY T

C KpaTHOﬁ CBA3bIO, IIPUBOIAIIAA K IIOJYYCHHIO BBICOKOMOJICKYJIAPHOI'O

COCAUHCHUA .
nCH, = CH,— -(-CH -c|:H-)-n
|Fe R R R
HOJII/IMepr — BBICOKOMOJ'IGKy.HHpHBIC OpFaHI/IquKI/Ie COCINHCHUA,

MOJIEKYJIbI KOTOPBIX HMEIOT OOJBIIYI0 MOJEKYJISPHYIO Maccy, TOCTHTAOIIYIO
WHOT/Ia HECKOJbKMX MWumMoHOB. [lomuMep mipeacrtaBiser coOol  cMech
MAaKpOMOJIEKYJI C Pa3JIMYHOU MOJIEKYJsIpHOM Maccou. [loaTtomy muid moammepoB
UCIIOJIb3YETCS TIOHITUE «CPEeIHSSI MOJIEKYJISIPHAs Macca .

Hanpumep, st nommstinena M, o, —(-CHz, —CHa-)o— = 3 000 000

MonoMep — HCXOAHOE€ HM3KOMOJIEKYJIIPHOE BELIECTBO, M3 KOTOPOIO
CUHTE3UPYIOT OJIUMED.

JiieMeHTapHOe (CTPYKTYPHOEe) 3BEHO — OJMHAKOBbIE, MHOTOKPAaTHO
MOBTOPSIOIINECS 3BEHBSI B MAKPOMOJIEKYJIE MOJIUMEpa.

MaxkpomoJieKyJia — MOJIEKYJIa IOJMMEpa.

CreneHb moJiuMepu3anuu (n) — YUCIO JIEMEHTAPHBIX 3BEHBEB B MOJIEKYJIE

TOJTHMepa.
MaKpOMOJIEKyJIa
NCH,=CH, ™" +(=CH,— CHz-)-n T CTEIEHb
<>
MOHOMep CTPYKTypHOE HoMMMepH3ALIH
3BEHO
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I[JIH AJIKCHOB XapaKTCPHBI TAKKC PCAKIIUK OKHCJICHHUA, OTIICIICHU.

AHKGHBI, KaK MW aJKaHBbl, ABJIAIOTCA HCTOYHHKOM TEILIOBOM OHCpIruu, B
PE3YyJIbTAaTC TOPEHUSA BBIACIIACTCA OO0JIBIIIOE KOJIMYECTBO TEILIA:

C,H4+30, —2C9,+ 2H,0 +Q

XapaKTepHOﬁ 0COOEHHOCTHI0O XUMHUYECKHUX CBOWMCTB AJIKEHOB SIBIISIETCA HUX
JICTKOC OKHUCJICHHUC. HpOI[YKTBI OKHUCJIICHUA 3aBUCAT OT OKHCIUTCIA H yCHOBI/Iﬁ
OKHUCJICHUS.

Peaknmeli oTmemsienust (JETUAPUPOBAHUA) M3 AIKEHOB IIOJIyYaroT
HCTIPCACIIbHBIC YITICBOAOPOARI TmyFI/IX KJIACCOB: AJIKUHBbI, AJIKAJUCHHI.

Ni,
Harmpumep, CsHgs — CsHs tH>

AJIKaJMeHaMH  HA3bIBalOT  YTJEBOJOPOJbI, B MOJEKyJaX KOTOPBIX
COAEpKaTCA JIBE JBOWHBIC CBS3U.
Jlns ankajareHoB HanOOJIbIIee 3HAUCHUE TTOTYYIIM PEAKIIMA MOJMMeEPU3aluMm.
[TpomykTamMu mOJUMEPHU3AIMNA TUCHOBBIX YTJICBOJIOPOIOB SIBISIOTCS KaydyKH
(p;macToMepbl) HMMEIONIME BBICOKME BOJIOOTTAJIKMBAIONINE M AJACTUYHBIC
cBoricTBa. OHU TTOTYYHJIN IPUMEHECHHE B TIPOU3BOJICTBE OJCK bl U O0YBH.
n CH,=CX-CH=CH;, + karamuzatop — -[-H,C-CX=CH-CHj-],-

MOHOMEDP oJIMMEP

X = H nuBuHUIIOBBIN (OyTagueHOBBIN) KaydykK

X = CH3 u30mpeHOBbIH KayuyK

X = Cl xnopnpeHoBbIii Kayuyk (oOjamaer OoJblel YCTOMYMBOCTBIO K
U3HOCY, TBEPJOCTHIO, I03TOMY U3 HErO IPOU3BOIAT JETAIM MAIllMH U allapaToB).

[Ipu ByJKaHU3alMU — HarPEBAHUU C MOPOLIKOM CEPBI - MOJYUYaIOT PE3UHBI,
KOTOpbI€ 00J1a/1al0T BEICOKON MEXaHUYECKOM U TEPMUUYECKOM MPOYHOCTHIO.

ApomaTu4yecKne yrjiesoa0opoanl (apeHbl)

BaxkneiimmM mpencTtaBuTeNeM apOMaTHYECKHX YTIEBOJOPONOB SIBISETCS

oenzon CgHg. ATomMBI yriiepoga HaxoAsITCSs MNPU  JABOMHOM CBSI3HM. OTO H
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o0ycaBiIMBaeT 0COObIE CBOICTBA 3TUX YIJIIEBOIOPOIOB
MoHosinepHble apeHbl. beH30J — NEPBBIM WIEH IOMOJIOTMYECKOrO psija.
Tak kak BTOpOW MpeAcTaBUTENb JOJDKEH oTimuyatbes Ha CHj,, To BTOpOH

MNpeaACTaBUTCIIb JdHHOI'O TOMOJIOTHYCCKOI'O psAla - TOJIYOJI (MCTI/IJ]6CH30H)
CHa

CocraBjieHue HA3BaHUSI TOMOJIOTOB 0€eH30J1a:

1. ATombl yriiepojia LMKIa HYMEPYIOT KpaTdyalllluM IyTeM OT Ooiiee
IPOCTOTO 3aMECTUTEIS K 00JIee CII0KHOMY.
2. OcHoBa (KOpEHb)- CIOBO OEH30.

[lepBble 4jieHBI TOMOJIOTMYECKOTO psiia — KUAKOCTH, HEPACTBOPUMBIE B
BOJIE, HO XOPOILO pacTBOPUMBIE B OPIraHUYECKUX PACTBOPUTEIIAX.

ben3on sBisieTCsl LEHHBIM CBIPEM JUISl MOJYYEHUS TOMOJIOTOB O€H30Jja:
TOJIy0J1a (IIPOU3BOACTBO OEH30MHOM KHMCIOTHI B MUILEBOW U (PapMalieBTUYECKOM
MPOMBIIIUICHHOCTH), JTHJI0€eH30J1a  (MPOM3BOJCTBO IIaCTMAacC, HampUMep,
nosvctuposia). IlpousBonHbie OeH3051a: aHWJIMH (IIPOU3BOACTBO KpacuTeENeH),
¢eHoJ1 (ITPOU3BOJACTBO (POPMAIBAETUIHBIX CMOJI, MOIOIIUE CPEICTBA, CPEACTBA
3alUThl PACTEHUI).

JIns apeHOB XapakTepHbl peakuuu 3amMemieHusi (S): TaJIOreHUpPOBAHHUE,
HUTPOBaHUE, CyJIb(UPOBAaHUE,  AJIKWIMPOBAHHE, CBOOOAHOPAIUKAIBLHOIO
npucoeMHEeHUs1 AR : THAPUPOBAHUE, AJIOTEHUPOBAHUE (11O IEWCTBUEM CBETA);

Peakuuu 3amenienus :

a) rajoreHupoBanue (mmox aciicteueM katanmszatopos: FeCls, ZnCl,, AlCls,
KOTOPBIE MOJISPU3YIOT MOJIEKYJTy TaJloreHa)

~H AlC, Br
+ Bro—— +  HBr

OcH301 OpomOeH30T

0) HuTpoBaHue (101 HelicTBUeM Katanmu3aropa - HaSO,)
16



-G +0 O
* HO-NO, —> + H,0
HUTPOOEH30]1

/H stO4 KOHII.

B) cyibupoBaHmne

~H s+t _-SO3H
+* HO-SOzH—> + H,0

6eH3ocynb(okucioTa

r) aJIKuJupoBanue (rmox aevicteueM karanu3atopoB AlCls, H,SO4)

~CHjs
A _s+o CHa, AlCl, _~CH{ CH,
+ CI-CH_ o + HCI
3 U30MPONUIOEH30
-0 +0o
_H HO-HSO; _~CH,-CHs
+ CH%:CHZ —>
N— H+ ATUIIOEH30]1
1) anmyupoBanue (1o aerictBueM katanuzaropa AlCls)
@)
-G Z
~H +s( o AlClt ~ClcH
+ CoHs-CC — 2M5 +  HCI
—oCl (hEeHUTIITUIIKETOH
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KOHTPOJIBHOE 3AJIAHHUE Nel
Bapuanrl.
a) Hanummre peakuny 3aMelieHys: 3TaHa U XJiopa
0) Hanumure peakiuio npucoeIMHEHUs: 3T€Ha U XJI0POBOJOPOIa
B) Hammmmwmre peakummu mnomumepusamuu OytanueH-1,3. Yrto Takoe
nonumepsl? Kakue cBOMCTBA NPOSBILIIOT MOIUMEPHI? 1€ OHU UCTTONB3YIOTCS ?
Bapuant2.
a) Hanumwmre peakuuu 3aMeleHus: nponata u gropa
0)Hanummre peakiuio NprucoeIMHEHUs: IponeHa U BOAbI
B) Hanumure peakuuu nonuMepusanuu mnpomneHa. Uro Takoe mnonumepsi?

Kakue cBoiicTBa NposBISAIOT OAUMEPbI? 1€ OHM UCTIONB3YIOTCA?

BapuanTt3.

a) Hanumumre peakuuu 3amelenus: OyTaHa v xjopa

0) Hanumure peakuuo npucoeIuHEHNs: MPOIeHa U BOJIOpOaa

B) Hanummre peakuum nonumepusauuu OyteH-2. YUTto Takoe monumepsbl?

Kaxkue cBoiicTBa NposBIAIOT onuMepsbl? ['1e OHM UCTI0Ib3YIOTCS?

Bapuant4.

a) Hanuimre peakuny 3aMeleHNs: TeKCaHa U XJiopa

0) Hanuiure peakuuio npucoeauHeHus: OyTeHa u xjaopa

B) Hamumuire peakuuu mnonuMepusaluu neHTagueHa-1,3. Yrto Takoe

nosinMepbl? Kakue cBOKCTBA MPOSIBIAIOT MOJIMMEPHI? 1€ OHM UCTIONIBb3YHOTCS ?

Bapwuants.
a) Hanmummre peakiuu 3ameleHus: 6eH305a U XJ10pa

0) Hanuimre peakiuyio npucoeMHEHHs: POIeHa U XJIOPOBOAOPOIa
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B) Hanummre peakuuum mnoaumepusauuu 2-xjoprporneHa. YTo Takoe

nosiumepnl? Kakue cBoMCTBa MPOSIBISAIOT MOJUMEPHI? 1€ OHM UCTIONB3YIOTCS ?

Bapuanrtb6.

a) Hanuinure peakiuu 3aMenieHus: MetaHa u Opoma

0) HanumuTe peakiuio mpucoeuHeHus: OyTeHa 1 XJI0pOBOJ0pOIa

B) Hanummre peaknuu noauMepusanuu XJopOyTeH-2. Yrto Takoe

nonumepsl? Kakue cBOMCTBA NPOSBILSIIOT MOIUMEPHI? 1€ OHU UCTIONB3YIOTCS ?

Bapuantr 7. a) Hanumwmre  peakuuum — cXeMbl  IPEBPALCHUNA:
ATAaH—XJIOPITAH—ITEH

0) Mzonponunoseiit kayuyk. [Tomyuenue CpotictBa. [Ipumenenue.

Bapuant 8. a) Hamummmre  peakiuu  cXemMbl — IpEeBpalleHUM:
ATaH—3TEH—>ATaHOJI

0) [MonuBununxnopun. [lonyuenue CroiictBa. [Ipumenenue.

Bapuantr 9.a) Hanummre peakuum cXeMmbl MOpPEBpaLIEHUN: MPONEH
+Bog0pOI— 7+XII0p—?

0) [Honnamua. [Tonyuenue CpoiictBa. [IpumMenenue.
Bapuant 10. a) Hanumure peakuuu CXeMbl NPEBpaAlICHUN: MIPOIaH

+xnmop—?+KOH—?

0) [onuterpadropatunen. [lomyuenune CroiicTa. [Ipumenenue.
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I'naBa 3.Kuciaopoacogepxamue OpraHn4ecKue COeIMHCHUs:

CIIMPTHI, AJIBACIH/AbI, KﬂpﬁOHOBbIe KHCJIOTHI.

CoupThl — 3TO KUCIOPOACOAEPIKAIIME TPOU3BOIHBIE YTIIEBOIOPOJIOB,
MOJIEKYJIbI KOTOPBIX COJIEPKAT OAHY MJIM HECKOJIBKO T'MIPOKCHIIBHBIX
dbyHkunoHanbHBIX Tpynn - OH.

[To MexayHapoJIHOW HOMEHKJIATypPE OCHOBOW HAa3BaHUS CIIUPTA CIIYKHUT
Ha3BaHME COOTBETCTBYIOIIETO YTJIEBOJIOPOJIa, K KOTOpoMy jao0aBisieTcs: cyhdukc
oa: C;HsOH-3Tanon (tadm. 5).

Bmecte ¢ Tem s Ha3BaHW CHOUPTOB MPOCTOrO CTPOEHUS HCIOJIB3YIOT
palMOHAJIBHYI0 HOMEHKIaTypy. Ha3BaHue cnupra NOpoOU3BOAST OT Ha3BaHMS
YTJIIEBOJIOPOJIHOTO pajuKaia, CBI3aHHOIO C THIPOKCUIBHON IPyNION U 100aBIISIOT
cioBo cnupt, Harpumep CH30OH - meTtunoBeiii ciupt. Hekotopsie ciupthl  Oosee

IIPUBBIYHO HA3BIBAIOT I10 TpHBHaHbHOﬁ HOMCHKJIATypC.

Tabmuua
Knaceunduxanus cnupros
IHo Tumy IIo uncay Ilo Tuny aroma
YIJ1€BOIOPOAHOIO THAPOKCHJIBHBIX yIJjiepoaa, CBSI3aHHOIO C

paaukaJia rpynu rpynnoii - OH
[IpenenbHbIE OnHoaTOMHBIE ITepBuuHbIE
IPONaHo-2 npornanon-1 Oyrtanoin-1
(M30ITPONMUIIOBBIA CUPT)
Henpenenbubie JIByxaTOMHBIE Broprunsie
nporneH-2-oia-1 sTaHAnon-1,2 OyraHon-2  (BTOpPHYHBIN
(JLTMIIOBBIN CIIUPT) (3THJICHTJTUKOJIb) OYTHJIOBBIN CITUPT)
ApomaTtnueckue TpexaTomHbie Tpetuunsie
deHnIMeTaHoa npornanTpuoin-1,2,3 2 METHJIIPOTIaHON-2
(6EH3UITOBBIN CITUPT) (TutepuH) (TpeT. OyTHIIOBBIN CIIUPT)

20



MuoroaroMHbIE
I'excanrekcaos-

1,2,3,4,5,6 (copour)

Oc00eHHOCTH CTPOEHHUS U YJIEKTPOHHbIE 3(P(PeKThI

Jis MOHUMAaHMSI XUMUYECKUX U (PU3UIECKUX CBOMCTB CIUPTOB HEOOXOIMMO
3HaHME DJIEKTPOHHOTO U MPOCTPAHCTBEHHOIO CTPOCHUS (DYHKIIMOHAIBHOM
THUAPOKCHIIBHOM Tpymbl. B Monekynax nmpeaenbHbIX 0THOATOMHBIX CIIUPTOB CBSI3b
O-H B  ruapokcorpymme nonsipu3oBaHa  (M3-3a  pa3HOCTH B
3JIEKTPOOTPULIATEIBHOCTH  KHUCJIOPOAa M BOAOPOJA), IOITOMY aTOM BOJOPOJA
MOJKET 3aMellaThCs, HampuMep, Ha aToM metamna. Takum  oOpaszom,
rerepojauTHueckuil paspeiB  cBsizu  O-H omnpezenser KHCJIOTHOCTH CNIMPTOB
(cIOCOOHOCTD K OTIIETICHHIO aTOMa BOJIOPO/Ia).

Onnako, cBsa3b C-O  TakKe NOJIIPU30BaHA, TO3TOMY CIIUPTHI BCTYHAOT B
peakuuu ¢ paspsiBoM C-O cBs3u. Hampumep, rugpokcuibHas Tpymma CIHUPTOB
MOJKET OBITh 3aMEHEHa Ha TaJOTeH WM aMHHOTPYMITY (3aMECTUTENb COJAEPIKAIIIHA

AJEKTPOOTPULIATENLHBIM  3JIEMEHT), T.€. CHUPTHl BCTYNAOT B  PEAKIUIO

3aMCIIICHUA.
HYK.LIEHTP
H o
\CH_/V'(.)"
H— / +l ‘-I-Kl‘ H o+
H
SILICHTP

[Ipu ompeneneHHbIX YCIOBUSAX ISl CIIUPTOB XAPAKTEPHBI TAKKE PEAKIUAU
OTIIENJICHUS] M OKHMCJICHUS.

dusnyeckue cBoicTBa. B pe3ynbrare MOJAPHOCTA THAPOKCUIIBHOU
IPYIIBl MEXAY MOJIEKYJaMH CIHPTa BO3HHUKAIOT OCOOBIC MEXMOJCKYISPHBIC

CBsA3H, HA3bIBACMbIC BOAOPOJHBIMU:
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o— o+ o— o+ c— o+
:O——H - - -:Ol—H Ca .'ol—H

R R R

Hanuuue BOJOPOJHBIX CBSI3€M MPUBOAUT K TOMY, YTO BCE MOJIEKYJIbI
CIIUPTOB CUJIBHO aCCOLMUPOBAHBI, TO3TOMY B TOMOJIOTUYECKUX PAJIaX CIIUPTOB HET
razoo0OpasHbeix BemiecTB. Crupthl, coaepxamue Ci-Ci2 aTOMOB - JKUIKOCTH, a
oonpmie  Cip - TBepable BellecTBAa. BeleAcTBUE HANWYUS MEXKMOJIEKYISIPHBIX
CBSA3€H MPOCTEUILNE CIIUPThI — METAHOJI, 3TAHOJ- UMEIOT CPABHUTEIBHO BBICOKHE
TemnepaTypsl kunenns (65 u 78 °C), a penoun - TBepOE BEIECTBO.

[TepBrie mpeactaButenu crnupToB (Ci-C3) XOpOIIO pacTBOPUMBI B BOJE.
OpHako Mo Mepe YBEIWYEHHUS YIJIEBOJOPOAHOrO paaukana ruapodoOHOCTh
MOJIEKYJI BO3pPACTAET, IO3TOMY PAaCTBOPUMOCTh CIUPTAa B BOJI€ MOHMIKAETCS, HO B
TO>KE BpEMsI TMIOBBIIIAETCS] PACTBOPUMOCTD B JIMTIKAX (Maciax).

Hexoropsie mnpeacrasurean cnuproB. Meranon CH3;OH - 310
CWIbHEHIMA si1. Y>ke B HeOombux g03ax (10 mur) BRI3BIBACT CIETOTY. ITAHOJI
IIUPOKO HUCMOJB3YeTCS B MPOMBINUICHHOCTH,  HalpuMep B IIPOU3BOJICTBE
CUHTETUYECKOTO KayuyyKa, a TaK)Ke BXOJUT B COCTAaB KPACOK, JJAKOB B KayECTBE
pacTBOpUTENSL. DTUIIOBBIM CIUPT 00J1a/1a€T BBIPAKCHHBIMU JIC3UHOUITAPYFOIITIMHU
CBOMCTBaMH, TII09TOMY €ro NMPUMEHSIOT B MeaulMHe U (apmakoiorum (s
MIPOU3BOJICTBA JIEKAPCTB). BoJbIoe KOMMUYecTBO 3TaHOIa UCTIONB3YETCS B JIMKEPO -
BOJIOYHOW MPOMBIIUIEHHOCTH JJIsI MOPOW3BOACTBA CIUPTHBIX HAmUTKOB. Ero
MOJTy4aloT OpOKEHUEM pPACTBOPOB YIVIEBOJAOB (HAMpUMEp, TJIFOKO3bI) IO
nerctBueM (EepMEHTOB. DTaHOJ O0JadaeT HAPKOJIOTHYECKUM jAeiicTBueM. Ero
JUIUTEIIbHOE M HEYMEPEHHOE YNOTpeOIeHNe MPUBOIUT K aIKOTOIU3MY.

XumHn4yecKkue CBOMCTBA OJHOATOMHBIX CIIMPTOB

1. Kuciaorubie cBoiicTBa Ci1ab0 BBIPAKEHBI, CHUPTHl B3aUMOJCUCTBYIOT
TOJIBKO ¢ akTUBHBIMH MeTa/u1amu: 2C,HsOH+2Na—2C,HsONa+ H;

C,HsONa nonpepraercst HEOOpaTUMOMY THAPOIU3Y:

C,HsONa+H,0— CoHsOH +NaOH,
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IIO3TOMY CIIMPTHI CO IICJIOYaMU HE B3aHMOI[eﬁCTByIOT.

2. Peakmum 3aMellleHHsl: CIUPTBI B KayecTBE CyOCTpara BCTYIAIOT B
peaKiuu 3aMEIIeHUs C raJOreHOBOIOPOIAMH: OpOMOBOIOPOIOM,
XJIOPOBOZOPOJAOM (3Ta peakius 00paTuMa, Mo3TOMYy €€ IPOBOIAT B MPUCYTCTBUH
CEPHOU KUCIIOTHI)

H,S0,
CH3-CH,-CH,-OH + H-Br CH3-CH2-CH2-BF+ Hzo

3. Peaknus 3TepupuKanMu- peakiuu ¢ KapOOHOBBIMU KHCIIOTAMHU

o+,0 > o— 9]
CHyCZo  + Hg- OCH, == CHycZ _ + HO

s ~N
cy6eTpar w peareHT OCH;

4, Peakuu OTIHENJICHUSA

a) BHyTpuMoJieKyJasipaas aeruaparanus (t >140°C B npucyTCTBUHU KOHII.

CEPHON KHUCIIOTHI)

OH
CH3-CH-C-CH3 > CH3'C = C-CH3+ Hzo
CH3CH3 CH3CH3

0) mexmonekyasipHasi aermaparamus (f <140°C B npuCyTCTBHH KOHII.

CEpHOM KHUCIIOTHI)

..........

H,S0, ,t
CHz-CHp-OH  + HO-CHp-CH3 —— CHj3-CHy-0-CH,-CH3 + H,0

v

5. Peaknius okucjieHust
a) ropeane C,HsOH+O,— 2CO,+ 3H,O+ 1370 xIx\MOJ16

0) Oxuciaenue cuabHbIME okucaUTENIME (K2Cr07, KMNO,):

5CH3-CHp-OH+ 2KMnO, +3H,S0, — 5CH,-COH + 2MnSO, + K,S0, +8H,0
%_J

[0] l [C]
CH,-COOH

MHoroaToMHbIe CIIUPTHI
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ITWIEHIJINKOJb (IByXaToMHBIA crupT). CuibHBIM siA. PacTBOpbl 3TOrO
BEI[ECTBA UMEIOT HU3KYIO TEMIIEpaTypy 3aMep3aHusi, TOITOMY OH HCIOJIb3YyeTcs
IIPY HU3TOTOBJICHUHM aHTU(PU30B. AHTU(PU3BI — ATO OXJIAKIAIOIINE >KUIKOCTH,
npUMEHSIEMbIE JJI1 OTBOJA TEIUIOTHI B JIBUraTEIsIX BHYTPEHHErO CTrOpaHHsl B
3UMHUX YCIIOBUSIX.

I'nunepun  (TpexatoMHBIA COUPT) - 00JIalaeéT TUTPOCKOMUYHBIMU
CBOMCTBaMH, IOATOMY ULIMPOKO HCIOJb3yeTCss B mapdroMmepun (B Kpemax,
noMajax); TMHIINEBOM MNPOMBIIUIEHHOCTH (BXOAUT B COCTaB HUPOB), B
MIPOU3BOJICTBE MIaCTMACC (B KauecTBE IIacTU(UKATOPA).

Mmuoroaromasie cnupThl: copouT (E420) - CsHg(OH)s, kemimt (E967) -
CsH7(OH)s, mannut (E421) - C¢Hg(OH)s n3oMep copbuta 00bIYHO UCTIONB3YIOT B
KauecTBe TMOJciacTUTeNed U 3ameHutesneil caxapa. CopOMT OKHUCISETCS B
opraHu3Me 110 (PpyKTO3bl, MOITOMY HCHOJB3YEeTCS TMPU MPUTOTOBJICHUU
JUETUYECKUX  IUJIOJOOBOIIHBIX  KOHCEPBOB, KOHAUTEPCKUX  M3JEIUN, U
0€3aJIKOTOIPHBIX HAMUTKOB, a TAaK)KE€ BXOJUT B COCTAaB JKEBATEIIbHBIX PE3MHOK.
Kcunut npumMensieTcss BMECTO caxapa B IPOU3BOJCTBE H3ACIUM It OOJIBHBIX
nuabetoM u oxupeHrueM. OH OBICTPO yCBAaWBAETCS W HE OKA3bIBACT BJIMSHHS HA
YPOBEHB caxapa B KPOBH.

@eH0JIbI — HTO KHUCIOPOJCOJAEpKAIIUEe MPOU3BOJIHBIE apPOMAaTHUUECKUX
YIJIEBOJIOPOJIOB, Y KOTOPBIX OJHA WUJIM HECKOJIBKO THAPOKCHIIBHBIX TPYIIN CBSA3aHBI

HETMOCPEACTBEHHO ¢ OEH30JIbHBIM SIIPOM.

G

N
D)
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Peakiuu mo O€H30JbHOMY KOJIbIlY: TajJOT€HUpOBaHUE, CyJb(QUpoBaHUE,

HUTPOBaHUE (CM. apEHBbI)

OH OH
Br Br
+3Br, — l + 3HBr
Br 2,4,6-Tpubpombenon
Kucnornbsie cBoiictBa (pasppiB O — H). ®deHon B oriauume oOT

anndaTuyecKkux CHUPTOB NpOsBIsSeT  0OoJjiee CHIIbHbIE KHUCIIOTHBIE CBOMNCTBA
(pearupyer He TOJBKO C aKTUBHBIMU METaJNIAMHU, HO U C HIEJI0YaMH):

2CeHs0OH + 2Na — 2CgHsONa + H, 4

CeHsOH + NaOH — CgHsONa +H,0
KauyecTBeHHas1 peakuusi Ha (peHOJI:

Ce¢HsOH + FeCl; — (CgHs0O)sFe +3HCI duoIeTOBOC OKpAIIUBAHNE

[IpousBoansie (deHona MposIBUIM ce0s1 KaK AHTHOKHMCIMTENH —
COCIVMHEHUS, MPOSBISAIOLIAE CUJIbHBIE BOCCTAHOBUTEIBHBIE CBOMCTBA W
MPEISTCTBYIOIINE OKUCICHUIO BeleCTB. OHU BBOJSTCS B MUIIEBBIC MPOIYKTHI IS
MPOMJICHUSI CPOKOB MX XpaHEHUs. AHTUOKUCIUTENIN MPEPHIBAIOT PEAKIHUIO
CaMOOKHCJICHHSI KOMIIOHEHTOB MPOAYKTOB NUTAHUS, IPOTEKAOLIYIO IIPU KOHTAKTE
MUILIEBBIX IPOIYKTOB C KUCIOPOJIOM BO3/1yXa.

HaunbGonee pacnpocTpaHeHHBIMU AHTHOKCIUTEISIMU  (DEHOJBHOTO THUIIA

ABJIIHOTCA COCIUHCHUA:
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| |
(CH3)sC _C(CHa)3 (CH3)C /C(CH3)3

OCHj CH3
Oy THUIIOKCHAHU30 OYTHUIIOKCUTOITYOJT
2,6-mutpeT-0yTui-4-metTokcudenon 2,6-mutper-0yTrii-4-MeTundeHo
OTH aHTUOKUCIIUTENN UCTIONB3YIOT JIJISl 3aMEJJICHUS OKHCIICHUS YKUBOTHBIX
TOTUICHBIX KUPOB, COJICHOTO IIMHKA, )KE€BATEIbHBIX PE3NHOK.
AJIbJIeru/ibl, KEeTOHbI, HX MPOU3BOIHbIE

AJbAeruabl — KUCIOPOACOAECPKAIME OPraHUUYE€CKUE BEIIECTBA, MOJICKYJIbI

=0
KOTOPBIX COJEPAKAT allbAeruanHyto rpynny —CJ H

Ha3zBanusi anpaerujioB OOBIYHO CBSI3BIBAIOT C HA3BAHUSMHU KHUCIOT, B
KOTOPbIE OHHM TEPEXOJAT NpH OKUcIeHUH. [lo cucremMatnueckoil HOMEHKJIAType
IOITAK  Ha3BaHue  anbAErujoB  ONpENEseTcd  Ha3BaHHMEM  TJIABHOM
YIJIEBOJIOPOJIHOM Lieu ¢ JobaBiaeHueM cyddukca -aib.

Anpaerunpl  KIacCUUUIUPYIOT TO TPHUPOJE YIJIEBOJOPOIHOM IeNH Ha

anu@aTUiyecKue U apoMaTUYECKUE.

H
NI
H . ? ben3oiHbIN anbpaerua
\ 20 MypaBbUHBIN anbIETH]
C\ benzanpaernn
H MeTtaHanb
KeroHbl — KHUCIOpOJCOIEpKAIINE OPTraHUYECKUE BEIIECTBA, MOJIEKYJIbI

KOTOPBIX cojiepkaT kKapOoHwibHyto rpynny (—C=0), COCIWHEHHYIO C ABYyMS
YTJIEBOJOPOIHBIMU IPYIIIAMH.

ITo cucrematnueckoii HoMmeHkiatype IOITAK  Ha3BaHue KeTOHOB
OnpejensieTcsl Ha3BaHUEM TIJIaBHOM YIJIeBOAOPOJIHON Lenu ¢ JoOaBlIeHUEM

cypdukca -OH U C yKa3zaHHEM TOJOKECHUs] KapOOHWIBLHOM rpymibl B 1enu. Jlis
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KCTOHOB HpOCTGﬁHIGI‘O CTpOCHUA Oonee pacipoCTpaHCHA panduvoOHaJIbHaA
HOMCHKJIATypPa, B COOTBCTCTBUU C KOTOpOP'I B HA3BAHHWH YKA3bIBAIOT JIBA paJHKalia,

CBSI3aHHbIE C KAPOOHWIIBHOM TPYNION, U JOOABISIOT CJIOBO KETOH.
CH;3 -CH, -C”I -CH, -CHj

O
B coemuHeHusx co CTaplIe TpyIoi KETOHOBAas TPYMIA IOJIy4aeT
npedUKC - OKCO
0
HsC- C -CH, - c o 3-0kco0yTaHOBasl KUCIOTA

|
@)

Oco0eHHOCTH CTPOEHUS U IJIEKTPOHHBbIE d(PPeKThI

JUis TOHMMaHUs XUMHUYECKUX U (U3NYECKUX CBOICTB ajbAETUIOB
(KETOHOB) HEOOXOJUMO 3HAHHME AJIEKTPOHHOTO CTPOCHHSI KAPOOHUIILHOM TPYIIIBI.
DIEKTPOHHOE 00JIAKO JBOWHOM CBA3M KapOOHWIEHOM rpynmsl C¥'=0% cmemeHo k
Oosiee OTpUIATEILHOMY aTOMY KHCIIOPOJA, B pe3ysbTaTe Yero OH MpuoOpeTaer
YaCTUYHO OTPULIATENbHBIN 3apsijl, aTOM YIJepoja - YaCTUYHO IOJIOKUTEIbHBIN,

JlaHHBIE peaKIMK IPOTEKAIOT IO CIEAYIOUIEH cXeMe:

o ?H
0 I
7 +Nu—> R—C—H +H —> R—C—H
RN | |
Nu NU

NU — oTpuiiaTesIbHO 3apsiKEHHAs YacTUIla

dusnuyeckne cBoicTBa. OKCOCOCIMHEHHUS, HMEIOINME 1O &8 aTOMOB
yriiepojaa B IeNu — XKUAKOCTU (KpoMe popManbaerua (MeTaHasb), KOTOPbIUA MPU
HOPMAJIbHBIX YCJIOBHSX SIBJISIETCS Tra3om); a oT 8 g0 13 aromoB yriepoga —
TBEp/IbIC BEILIECTBA.

[Ipocreiilive nOpeacTaBUTENW  albJECTUAOB W KETOHOB, HAaNpUMED,
dbopmanbaerun, amnerajgbaeruja, AameTOH SBISIOTCS OYEHb  SIAOBUTHIMU
BEILIECTBAMU C PE3KUM 3amaxoM. KapOoHWIbHBIE cOoeAuHEHus, uMmernme 8-12

aTOMOB YTJICpO/Ja B €N — AYHIKUCTBIC ) KUAKOCTH.
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3amax MHOTMX TPOAYKTOB 0O0pa3yeTcsi COuYeTaHWEeM pPa3HOOOpa3HBIX
XUMHUYECKUX COCIUHEHUN — apOMaTUYECKHUX YTIEBOAOPOJIOB, CIOXKHBIX 3(DUPOB,
aJbJETUIOB U KETOHOB.

Hampumep, HenpenenbHbll adbAeru] HMTPAIb  COJEPKUTCS B d(PUPHBIX
Maciax JIMMOHA, »JBKaJIWITA, KopuaHapa. Llutpans wucnonbslyercs TUISL
MPUTOTOBJICHUS] KOHAUTEPCKUX ACCEHUMM, Map(PrOMEpPHBIX OTAYIIEK U SBISETCS
BAKHEUIINM ChIPbEM JJISI CAHTE3a BUTAMUHA A.

ApoMaTHYeCcKuid anbleru]i BAaHUJIMH B HACTOSIIEE BPEMs IOIY4YarOT B
pe3yibpTaTe XMMHYECKOro cuHTe3a. Ero Mcmosnb3yroT B IPOM3BOJCTBE KOHQET,
I0KoJ1a/1a, OyJI04YeK, 0€3aIKOTOIbHBIX HAITUTKOB.

B kadecTBe apoMaruzatopa macena U MaprapMHa HUCHOJIb3YIOT KOPUYHBIN

aabaeruja (CoACp>KUTCS B KOPUIIE).

CHj;
O
V4
C— 0
X H _ =
C{o CH=CH -C__,
H
HO
OCH;
CHj CHj
HUTpaIb BaHUWJINH KOquHBIﬁ AJIIbACTU/

JlaHHBIE BEIIECTBA MPUMEHSIOT B MUIIEBBIX MPOAYKTAX B KAYECTBE apoMa-
TH3aTOPOB. B Hacrosmee Bpems apOMaTHU3HUPYIOLIME MULIEBbIE J100aBKU
MOJIPA3JIEISAIOT Ha CIEAYIOIINE TPYIIIbL:

HATYpaJibHbIe (BbIICICHHBIEC U3 HATYPAIBHOIO CHIPHS);

HAEHTHYHbIE HATYPAJbHBIM (TIOJTYyYE€HHbIE CHHTETUYECKUM ITyTEM);

HCKYCCTBEHHbIE apOMAaTH3aTOPbI (IIOJIYyYEHHbIE CUHTETUYECKUM IyTEM U
OTCYTCTBYIOIIME B HATYpPaJIbHOM CBIpbE pPacTUTENBHOIO M KUBOTHOI'O

MIPOUCXOKICHUSA).
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XMMHYeCKHe CBOMCTBA aJIbJIErH10B H KETOHOB

JIns  OKCO-COCIMHEHHMM XapaKTepHbl peakiud mnpucoeaunenus (A),
OKMCJIEHHSI, BOCCTAHOBJICHHUS.

Peakuu npucoeanHenns (An):

a) HykjJeopuIbHOE NpUcOeUHeHHe BOAbI (ruapatauus). I[Iporecc

oOpaTum, Tak Kak rufparHas gopma

0) npucoeaMHeHUEe CIUPTOB
((‘\ o~ OH
= O/’\ o— H+ ,
CH; - C\ H + HO-C,Hs —» CHs- (|3 -OC,H;5 oJiyaleTaib
H

Peaknum okucieHnsi (KavyecTBeHHbIEe PEAKIUH HA aJbJAeTHIHYH

rpymiy):

+l70 +1 +/O
N

¥ 0
CHy-CL |, * AGO+4NHOH—> CHy-C_ +2Ag} + 4NH; +4H,0

cepedpsiHOe 3epKaio

+1.0 4 aMMuauH.p-p t +320 +1
CH3-C<H+ CU(OH), = CHg-C__  *Cuf + 210

KpaCHLIﬁ 0CaoK

Peakuuu BoCCTaHOBJICHUS
[H] - BoccTanoBieHEe BOAOPOAOM B MPHUCYTCTBUU KaTanu3aTopos:Pt, Ni, Pd

WJIU CUJILHBIMU BOCCTaHOBUTESIMU, HarpuMep — NaBHa.

t1,0  [H] -1
CH3-C |, — = CHyCH,-0H

H

+2 [H] -1
CH3 -% - CH3 —_— CH3_ C_ CH3
|

) OH
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KapG6oHoBbIe KHCJIOTHI U MX MPOU3BO/HbIE

Opranudeckre CoeMHEHUs, CoAepKaIIre KapOOKCUIbHYIO TPYIITY

_C/OH
No

b

coJieprKalllie OJIHy KapOOKCUIIbHYIO TPYIIY, HA3bIBAIOTCSA OJTHOOCHOBHBIMU, JIBE —
JIBYXOCHOBHBIMH, U.T.Jl. B 3aBUCUMOCTH OT MPHUPOIbI YIJIEBOJIOPOIHOTO pagrdKaIa
pas3nyaroT KapOOHOBBIE KUCJIOTHI: MpeIeibHbIC, HeMpeIeIbHbIC, apOMaTHUSCKuE,

reTepoapoMaTUIeCcKue.

OTHOCATCA K  KJIIACCy Kap60HOBBIX

OOHOOCHOBHBIE KapOOHOBBIE KHUCIOTHI,

KHCJIOT.

o6yt Gopmyny C,H2n+1COOH, Ha3pIBatoTCS MpeIeIbHBIMHA KUCIOTaMHU.

Ta0nuna 6

Ot1aeabHbIE OTHOOCHOBHBIE KﬂpﬁOHOBble KHCJI0THhI, HX HA3BAHUA

dopmyna TpuBnanpHOE CucreMaTuueckoe Ha3zBanue
Ha3BaHUE Ha3BaHUE aHUOHA B COJISX
HCOOH MypaBpuHas MeraHoBas dopmuar
CH3;COOH VYkcycHast OTtaHoBas Anerar
CH,=CH-COOH | AxpuinoBas IIponenoBas Axpunar
C15H3:COOH ITanemuTHHOBAs | I'ekcagexkaHOBAas ITanemuTat
C17H3sCOOH CreapunoBas OkTaznexaHoBas Creapar
CsHsCOOH ben3zolinas benszonkapbonoBast | benzoar

Oco0eHHOCTH CTPOEHUSI KAPOOHOBBIX KUCJIOT U 3JIEKTPOHHBbIE 3PP eKThI

KapOokcunpHast rpynma  OpeacTaBliseT

GyHKIHMOHATBHBIX TPYII:

>C=0 u-OH
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Takoe cTpoeHue onpeaesieT BhpaXEHHbIE KUCIOTHBIE CBOMCTBA

Opnako KapOOHOBBIE KHCJIOTHI, KPOME MYPaBBUHOW KHCIOTBI, OTHOCAT K
cina0biM kucioTam. Cosid KapOOHOBBIX KHCIIOT MOJIBEPratOTCs TUAPOIU3Y U UMEIOT
HIEJIOYHYIO CpeNy.

dusnyecKue CBOMCTBA

Husmme npenensubie MoHOKapOOHOBBIE KUCIOTHI (C1-Co)-IIpecTaBisioOT
coOOM >XKUJIKOCTH, a BBICIIIUE U apOMaTUUYECKUE — TBEpAbIC BeliecTBa. MoJIeKyJIbI
KapOOHOBBIX ~KHCIIOT TU(GUIBHBI, T.€ COCTOAT U3 THUIPOPOOHON YacTh
(YriaeBogopoaHOTO pajaukana) W rujpoduibHoro ¢parmMenra (KapOOKCUIIbHOU
IPYIIIbl), TO3TOMY C POCTOM YTJIEBOJIOPOJIHOTO pajuKajia paCTBOPUMOCTb KUCIIOT
yMmenbInaetcs (HaunHas ¢ Cqg — mpakTHdecku He pacTBopuMbl). Cosid KapOOHOBBIX
KHCIIOT TaKXXE OTPAaHUYEHHO PaCTBOPUMBI.

XuMH4yecKue CBoicTBa:

Kucaorusie cBoiictBa

Hanmuunem CHJIBHOTO TOJOKUTEIBHOTO IIEHTpa Ha aroMe BOJIOpojJia B
KapOOKCUIILHOU TPYIIIEe OOBSICHIETCS AUCCOIMAINS HU3IINX KapOOHOBBIX KHUCIOT
(B3aumopeiicteue ¢ Boaoii): R-COOH < RCOO™ +H”

PactBOpBI KapOOHOBBIX KHUCIOT OTHOCST K CJIA0BIM KHUCJIOTaM, TOATOMY OHU
B3aUMOJICUCTBYOT:
a) ¢ aktuBHBIMU MeTasutamu 2CH3-COOH+2K= 2CH3-COOK + H>
0) ¢ okcumamu metammioB 2CH3;-COOH+MgO = (CH3COO0),Mg+H,0

peaKIuu 3aMelIeHUs

B) ¢ menouyamu CH3-COOH+ NaOH=CH3;COONa+H,0
F) ¢ comsamu CH3-COOH+ NaHCO;= CH3;COONa+H,0+CO»,

peakiuu ooMeHa

OOpazoBaBiInecss COJM TOJABEPraloTCs TUAPOIHU3Y, TIOITOMY CMECU

KapOOHOBBIX KUCJIOT C UX COJISIMU 00pa3yioT Oy(epHbIE PaCTBOPHI.
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Peaknus 3Trepudukanuu (Co CnupTamMm) .
Crnoxusiii 2¢up

CH;—CZ *CH;- OgH —= CH;—C

. t N
O— H O —0CH;,

MeTWaneTar (MeTHIMETaHOAaT)

+H,0

Opranuyeckue KUCJIOTHI JI00ABISIOT B MUILEBbIC MPOIYKTHI JJIA MPUAAHUS
MM OPUSTHOTO KUCJIOTO BKYCa, a TAKXKE /11 KOHCEPBUPOBAHUS.

KoncepBaHTBI — 5TO BemIeCTBa, KOTOpPHIE JMOOABISIOTCS B THUIICBBIC
MPOAYKTHI JJISl KX COXPaHEHUsI, TPEOTBPAILICHUS TOPYH.

YkcycHasi KucJd0oTa — HauOojee pacrpocTpaHEHHas KOHCEPBUPYIOIIas
nuuieBas no6aBka (E260), mpumeHsemass B MNPOM3BOACTBE  MapUHOBAHHBIX
W3JICJIUM, OBOIIHBIX 3arOTOBOK U KOHCEPBOB. JJIsl TTOJTyYEHUSI MUIIEBOM YKCYCHOU
KHUCJIOTB UCIIOJIB3YIOT ~ YKCYCHOKHUCJIO€ OpO’KEHUE CIUpTa MOoJA JIeUCTBHUEM

OakTepuil (0AHOKJIETOYHBIE MUKPOOPTAaHU3MBI):

CHs—CH,OH O, ,(pepMeHTHI 6a1<iep1/1171 CH;COOH +H,0

»

E€ nmeiictBue OCHOBaHO Ha CHMKEHUM pH KOHCEpPBHPOBAHHOIO NMPOAYKTA U
HalpaBJICHO  NPOTUB  OOJIE3HETBOPHBIX  (MATOreHHBIX)  OakTepuii. B
MPOMBIIIJICHHOM MacIHITa0e YKCYCHYIO KUCJIOTY MPOU3BOJISAT IMYTEM OKHCIICHUS
aneTaabJeruaa, MoJy4eHHOr0 M3 3TUJIOBOTO CIHUPTa OKUCIAIONIMMU peareHTaMu
WJIU TIyTEM THApATaliy areTusieHa no peakuuu Kydeposa.

MypaBbunas kuciaora (E236) oOmamaer Takke AQHTHMHKPOOHBLIM
nevictBueM. EE mpuUMEHSIOT I KOHCEPBUPOBAHUS  (DPYKTOBBIX  COKOB,
NE3UH(EKINUN MULIEBBIX EeMKOCTEH.

IIponuonoBas (nponanosasi) kuciota (E280) o6ianaeT aHTUMHKPOOHBIM
AeiicTBueM. B muIeBod MPOMBINUIEHHOCTH  UCHOJB3YIOT TJIABHBIM 00pa3om
HAaTPUEBbIC U KaJbIEBbIE COJIM MPOMHUOHOBOM KHUCIOTHI. OHHM MPUMEHSIIOTCS B
CBIPOJICIINY U XJICOOTICUCHUM.

ApoMaTH4ecKue KHCJIOThI
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BaxneilliuM  mpecTaBUTENEM  apOMaTHYECKUX  KapOOHOBBIX  KHUCIOT
apisietcs  Oen3oiinaa kuciaora (E210). beHsoitHas kuciora BXOIUT B COCTaB
HEKOTOpPBIX sTO7 (OpyCHUKHM, KIIOKBBI) W SIBISIETCS  PacHpOCTpaHECHHBIM
MPUPOJIHBIM  KOHCEPBAHTOM. E€ NpUMEHSAIOT B OPraHUYECKOM CHUHTE3€ MJIS
MOJYYEHHUSI JIEKAPCTBEHHBIX IIpenapaToB, AYIIUCTBHIX BEIIECTB, Kpacutened. B
MUIIEBONM MPOMBINIJIEHHOCTH B Kauye€CTBE KOHCEPBAHTAa HCHOJB3YIOT €€ COJb —
0eH30aT HATpHS.

HenpeneibHble KapOOHOBBIE KHCJIOTHI

Henaceiiennple KapOOHOBBIE KHUCIOTBHI  COJIEPKAT OJHY WM HECKOJIBKO
JIBOMHBIX WJIM TPOMHBIX CBS3EH.

CH=CH-COOH - npomneHoBas (akpwioBasi) - HCIHOJb3yeTCd B

IMPOU3BOACTBC IIACTMACC:

n CH,=CH - COOCH; —> (- CH>- CIZH_-)n HOJTMMETHIIAKPHIIAT
OOCH (XyI0’KeCTBEHHAs TIacTMacca)
METHJIOBBIN A(UP aKPUIIOBON KUCIIOTHI 3

CHj
I
n CH,=C-COOCH; —> (- CH,-C-), HNOJIMMETHIIMETaKpHIIaT
| I
CH, COOCH, (oprerekio)

METHJIOBBIN 3(Up METAAKPUIOBOM KUCIOTHI

NCH,=CH-CN —> (-CHj- CliH_-)n MOJTMAKPHIOHUTPHIT
AKPHITOHHTPHIT CN CUHTETHYECKOE BOJIOKHO HUTPOH
CH3; -CH =CH - CH = CH-COOH - cop6unoBas kucnota (E200)
CopOuHoOBast KHUCJIOTa TOJABJISET Pa3BUTHE MUKPOOPTaHU3MOB: JIPOAOKEH,
IUIECHEBBIX T'pHOOB, HEKOTOPHIX OaKTEpHil (B TOM 4uCiE€ OakTEpHil TpyHIbl
KHlIeyHo! nanouku). OHa He oOsajgaeT OaKTEpULUAHBIM JEHCTBHEM, a TOJBKO
3aMe[UIsIeT  pa3BUTHE OOJIE3HETBOPHBIX  MHUKPOOPTraHU3MOB, IOITOMY €€
N00aBJIAIOT B TUTMEHUYECKH YHUCTbIe TOPOAyKThl. OHa HE U3MEHSET

OpPraHOJIENTUYECKUX CBOMCTB (B OTJIMYME OT MPOMHOHOBOI), HE o0namaer

TOKCHUYHOCTBIO M HE OOHApy»KMBAE€T  KaHIEPOIeHHBIX CBOWCTB. CopOHMHOBas
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KUCJIIOTA M €€ COIM IPUMEHAIOTCS B IIPOU3BOJACTBE CBHIPOB, MOJIOYHBIX U
KHUCJIOMOJIOYHBIX IPOJYKTOB, XJE€OONEUEHUH, a TaKKe B IMPOU3BOJCTBE
(GpPYKTOBBIX, OBOIIHBIX, PBIOHBIX W MSCHBIX KOHCEpBOB, MaprapHuHOB,

0€3aJIKOTOJIbHBIX HAMTKOB, TUIOOBO-SITOAHBIX COKOB. OHA MOXET MHTMOMPOBATH
paboTy (pepMEHTOB y UeI0BEKa, MOITOMY €€ 103a JUMUTHUPOBAHA.

Cpenu BBICHIMX HEHACBHIIIEHHBIX KHUCJIOT HauOOJee BaXXHBIMU SIBIISIOTCS
osemnoBasi - C17H33COOH (aBoiinas cBsizp y C-9), JmuosneBasi - C17H3COOH
(mBe nBoiinbie cBs3u C-9, C-12), aunoneHoBasi - C17H,0COOH (Tpm aBoiiHbIC
cessu C-9, C-12, C-15). JluHoneHoBass W JMHOJIEBass  KUCJIOTHI HE MOTYT
CUHTE3UPOBATHCS B OPraHU3ME U MOCTYNAIOT TOJBKO C PACTUTEILHBIMU MAaCIIaMHU.

CBoiicTBa Macen OIpeAeNsieTcsl COCTABOM JKMPHBIX KHUCJIOT, O0O0pa3yrommx

7(UPHYIO CBS3b C TIUIEPUHOM (Tab1. 7).

Tabnuua
CocTtaB pacTUTENBHBIX MaCe
Macno Conepxanue KucioT , %
OneunoBas JInnonesas JInnoneHnoBas
OnuBKOBOE 60-80 15 -
ITonconueunoe 25-40 46-65 1
Kykypy3Hoe 44-45 41-48 -

Xumnueckue cBoiictBa. HenacoleHHble KapOOHOBBIE KUCIOTHI BCTYIAIOT
B PEAKIMU, XapaKTEPHBIE 11 KAPOOKCUIBLHOM IPYNIbI U 1JISl AJTKEHOB:

- peaKIiH, XapaKTEPU3yIOIINE KUCIOTHBIE CBOMCTBA;

- peaklMy MPUCOECIUHEHHUS;

- peaKkuuu NoJIuMepu3alum;

- peaKlMM OKUCIICHUS.

IIpou3BoaHbIE KAPOOHOBBIX KMCJIOT- dKUPbIL,MbLIO

/KuBOTHBIE M pacTUTEIbHBbIE KMPbl TPEACTABISIOT COOOM CIIOXKHBIC

3GuUphl TIHLEPUHA M BBICIIUX KapOOHOBBIX KHUCJIOT (Tpuriuiepusl). Kupsi

PacturenbHblie JKHUPBI, KaK IIPpaBHJIO, KHUAKHUC, HUX HA3bIBAIOT MaCJ'IaMI/I(B COCTaB
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BXOJST HEHACHIIIICHHBIE BBICIINE KUCJIOTHI). JKUBOTHBIE KUPBI IO KOHCHUCTEHIIMH -
TBeJIbIC (B COCTAB BXOJIAT HACKIILICHHBIC KAPOOHOBHIEC KMCIIOTHI)
XUMHYeCKHe CBOMCTBA

1. I'mapoau3 :xKUPoOB (KUCIOTHBIH, T.€. B IPUCYTCTBUU KUCIIOTHI)
@)

z

I ¢O H* |

fH —0—C— CyHp  +3HOH <«—3» CH — OH +2C;7H3sCOOH
20 |

CH2 _O _C_ C17H33 CHz _ OH + C17H33COOH

Jlucreaposieat rimuepuHa

2. llenouHoii ruapou3 (OMBIJICHHE)

éO
CH;—0—C— Cy/H3s CH, — OH
| PAC |
CH—0—C — Cy7Hzs+3NaOH — > CH — OH +3C;7H3sCOONa
| _0 |
CHz—O™ C— CyHgs CH, — OH

Tpucreapar rimiepuHa

C17H35COOH — mbL10 (MOtOI1IIEE CPEACTBO)

3. 'manpupoBanme :kupoB. Peaknuu npucoenunenuss Hp B mpucyTcTBUH
katanuzaropa. [Ipu 3ToM )kuaKoe Maciio MpeBpaIaeTcss B TBEPAbIN kup. TBepabpie
pacTUTENbHBIE Macia WCMOJIB3YIOT B TIMILEBOM MPOMBIIIICHHOCTH IS

MIPOU3BO/ICTBA MapTrapuHa.

O _0

_ z
?HZ O—C— CyHy CH, —0— C— Ci7H3s
o) t, kar | 0
z ! Z
(|:H —O0—C— CyHy +6H, —> CH —0—C— Cy7Hgs
O | @)
— - Z =
CH2 @) C— C17H31 CH2 —0—C— C17H35
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&O
CISHz—O—C— (CH,)7— CH = CH -(CHy)7 -CH3

b
cl:H—o— C—C,Has + 4 KMnOy + 8 H,0—>

0
N P
CH3~ O™ C=— (CHy);—CH = CH - (CHy); -CH;

o)
Y
CH;~0—C— (CH,)—CH - CH - (CH,)7-CH3
— z H OH
CH—0~CZ— . Hae +4 MnOy) + 4 KOH

|
—n— =20 y
CHZ O C/— (CH2)7_CI:H - CI:H - (CH2)7 'CH3 OyphbIil 0OcamoK

OH OH

JlanHast peakiusi MO3BOJIAET OTJIIMYUTH MaprapuH OT CIMBOYHOIO Maca.

KOHTPOJIbHOE 3AJTAHUE Ne2

Bapuantl

a) Omnpenenure Kiacc yKa3aHHBIX BewlecTB. llpuBenuTe npuUMeps
XUMHUYECKHUX B3aUMOJICHCTBUI ISl YKA3aHHBIX BEIIECTB (HAMUIIUTE PEaKIUH IO
:a) PyHKIIMOHATBLHOM TpyIIIe; 0)M0 YIIEBOJOPOIHOMY PaIUKATY)

- ®deHon, creapuHOBasg KUCJIOTa . YKa3aTh 3HaY€HHE JAHHBIX BEIIECTB B
IPOMBIIIIEHHOCTH, MEAUIIMHE, CEIBCKOM XO3SIICTBE WJIH B IPYTHX cdepax.

0) Kakue BemectBa OTHOCSATCA K KOHcepBaHTamM? Ha 4yem OCHOBaHO HX

nevicreue? [IpuBecTu npuMepsl.

Bapuant2

a) Ormpenenure KiIacc YyKa3aHHBIX BemiecTB. [lpuBeautre mpuMepbl
XUMHUYECKUX B3aUMOJCUCTBUI Il YKa3aHHBIX BEIECTB (HAMUIIUTE PEAKIUU TI0
:a) (QYHKIIMOHAJIBLHOU TpyTIe; 0)Mo yTriIeBOJOPOTHOMY PATUKAITY )

- DraHajb, OJICMHOBas KHCIOTAa. YKa3aTh 3HAUCHHE JIaHHBIX BEIISCTB B

IMPOMBIINIJICHHOCTH, MCAUIINHC, CCJIIbCKOM XO3SMCTBE UJIU B APYTux C(l)ean.
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B)Kakyto posib BBIMOJIHSIOT MUIIEBBIE KUCIOTHI. [IpuBeanTe npumepsi.

Bapuant3

a) Ormpenenure Kilacc yKa3aHHBIX BemlecTB. llpuBeautre mnpuMepbl
XUMUYECKUX B3aWMOJCHCTBUHN MJIsI YKA3aHHBIX BEIICCTB (HANUIIUTE PEAKIMH 10
:a) PyHKIMOHATLHOM TpyIIIe; 0)M0 YriIeBOJOPOIHOMY PaIUKATY)

- MetusnoBslil civpT, NaIbMETHHOBAST KUCIOTA. YKa3aTh 3HAYEHHE JTaHHBIX
BEIIIECTB B TMPOMBINUICHHOCTH, MEIUITMHE, CETbCKOM XO3SMCTBE WM B JPYTHX
chepax.

06) Kakuwe rpynmbsl apomaTH3aTOpOB UCIIOJB3YIOT B IPOMU3BOJICTBE
NPOAyKTOB muTanus. OXapakTepu3ynTe Kaxayro rpymnmy. [IpuBeauTe n3BecTHBIC
npumepbl. OnpeieTuTe KiIacc OPraHuuecKoro COeAMHEHMUS

Bapuant4

a) Ompenenure KiIacc yKa3aHHBIX BemecTB. llpuBeawte mpUMeEpbI
XUMUYECKUX B3aWMOJCHCTBUMN NJIsi YKA3aHHBIX BEIIECTB (HANUIIUTE PEAKIUU TI0
:a) PyHKIIMOHATBLHOM TpyIIIie; 0)M0 YIIEBOJOPOIHOMY PaIUKAITY)

- I'muniepun, akpuioBash KUCJIOTa. YKa3aTh 3HAUCHUE JAHHBIX BEIIECTB B
MIPOMBITIUICHHOCTH, MEIMIIMHE, CEITLCKOM XO3SHCTBE WM B IPYTUX cdepax.

0) Kak MOXHO OTJIMYHTH pacTUTEIbHBIC JKUPHI OT )KMBOTHBIX. Kakue macia

nerde okucistoTcs ? [Touemy?

Bapuant5

a) Ompenenure Ki1acc yKa3aHHbIX BemlecTB. llpuBeaure npumepbl
XUMUYCCKUX B3aWMOJICHCTBUHN JJII YKA3aHHBIX BEIIECCTB (HAIUIIUTE PEAKIIMH 10
:a) (QYHKIIMOHAJIBLHOU TpyTIe; 0)Mo yTriIeBOJOPOTHOMY PATUKAITY )

- MeranoJs, OcH30MHAasT KHUCJIOTA. YKa3aTh 3HAQUECHHE JAHHBIX BEIIECTB B
MPOMBIIIEHHOCTH, MEIMIIMHE, CETLCKOM XO35IUCTBE WM B IPYTUX cdepax.

0) Uto Takoe smynbratop? J{s 4ero MCmoiab3y0T 3MYIbraTOPhl B MUIIEBON

MIPOMBIILJIEHHOCTH?
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Bapuant6

a) Ompenenure Ki1acc yKa3aHHbIX BemlecTB. llpuBeaure npumepbl
XUMHUYECKUX B3aUMOJICHCTBUI Il YKa3aHHBIX BEIIECTB (HAMUIIUTE PEAKIUU TI0
:a) QYHKIIMOHATIBLHOU TPyIIe; 0)10 yIIIeBOJOPOTHOMY PaTUKAITY )

- Merananbs(popManbaerua), akpujioBas KUCIOTA. YKa3aThb 3HA4YCHHE
JAHHBIX BEIIECTB B IMPOMBIIUICHHOCTH, MEAMIIMHE, CEIbCKOM XO3MMCTBE WJIU B
npyrux cepax.

0) Ilouemy mbuio sBisercs [IAB (mOBepXHOCTHO aKTHUBHBIM BEIIECTBOM)

IIpencraBbTe MEXaHW3M MOFOILIETO JCUCTBUA.

Bapuant 7

a) 3aKOHYHTE YypaBHEHHs BO3MOMKHBIX PEaKIUi:a)TUAPOKCU Kaaus +
3TaHoJ, O) akpwioBas KUCIOTa+ BOJOPOA, B) YKCYCHasi KUCJIOTHI +THUIPOKCHU]
HATPUS,T)[IPONIAaHOJI +TUAPOKCHU HATPHUS, J)0JIEUHOBAs KUCIOTa+BOAOPO]

6) Kupwl. IlpuBenute cxemy moiydeHHUs >XUpOB. Kakwe BHIBI KUPOB

CYILIECTBYIOT. UeM OHUM OTIMYAIOTCA.

Bapuant8

a) C KakuM W3 MEePEYUCIICHHBIX HIDKE BEIIECTB OyAeT B3aUMOICHCTBOBATH:
a) (eHos 0) oJieMHOBasi KUCIOTA: a30THAsI KUCJIOTA, TUIPOKCUJ Kaus, BOJAOPO,
HaTpuii, OpoM. Hamummre ypaBHEHUS COOTBETCTBYIOIINX PEAKIIUMA.

6) Kakx pacnosnats TPUOJICATTIUIEPUHA W TPUCTEOPATIIUIEPUHA!
a)(U3UYECKUM CBOMCTBAM,

0)XUMHYECKUM CBOMCTBAM

Bapuant 9
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a) C KakuM M3 NEPEUNCICHHBIX HUKE BEIIEeCTB OyAeT B3aUMOJICHCTBOBATH:
a) aKpuJIoBasi KUCJIO0Ta 0) STUJICHTJIMKOIb (3TAHIUOJI): THAPOKCU] KaIHsl, BOJOPOI,
KapOoHaT HaTpusi, OpoM. Hammiure ypaBHEHHSI COOTBETCTBYIOIIMX PEAKIIHIA.

6) XKupsel. I[lpuBeaute cxemy mnoiyuyeHusi >kupoB. Kakue BHIIBI >KHUPOB
CYILLECTBYIOT. UeM OHU OTINYAIOTCA.

Kaxkue JKHUPbI MOKHO HCIIOJIB30BATh AJIA ITPOMU3BOACTBA MbIa?

Bapuant 10

A) 3akOHUMTE ypaBHEHUS] BO3MOKHBIX PEAKIIMil: a) TUIIEPUHTHATPUNA, OKCU]L
KaJbuua+ O€H30iiHas KHCIIOTa, B) aKpWioBas KHUCIOTa +3TaHOJ TI)yKCyCHas
KHCIIOTa + BOJIOPO/I, 1)0JICMHOBAsI KUCJIOTa + OpoM

0) Kakue rpymnmbl apoMaTu3aToOpoB UCHOJB3YIOT B TPOU3BOICTBE MPOAYKTOB
nutanus. OXapakTepu3ynuTe Kaxayro rpymnmy. IlpuBennure n3BecTHble IPUMEPHI.

Onpez[enHTe KJIaCC OPraHu4cCKOro COCAMHCHUA .

I'naBa 4. YriaeBoasbl

Yri1eBo/ibl — KHCIOPOACOIEPIKAIINE OPTaHUIECKHE BEIIECTBA, COACPIKAIIUE
B CBOEM COCTaBe KapOOHWJIbHYIO M THIAPOKCHIIbHBIEC TPYMIIbL. J{7s GOJNbIIMHCTBA
cirydaeB oomias hopmyina yriaeBogoB — Cy(H20)m (N, m >3).

VYrieBoasl 00pa3yroTcst paCTeHUSIMU B Tpoliecce (OTOCUHTERA:

XJIOPOGHILT

xCO2+ yH2O+coaneunas 3neprus  —> C(H20)y+ xO»

Pacrenus Ha 85-90% cocTosT U3 yriieBoJ0B (ceMeHa, KIIyOHH, KOPHH).

Homenkiatrypa. B oCHOBHOM HCHONB3YIOTCS TPUBHUAIBLHBIE HA3BaHMsI, HO
MOKHO Ha3BaTh MO cucremarnueckor HomeHknatype: CgHi120s —  rimrokosa
(2,3,4,5,6 — meHTaruAPOKCUTCKCAHAIIb)

Knaccudukanus yrieBoJoB:

1. MoHocaxapusl
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2. Qucaxapunpl (pu TUIpoIn3e 00pa3yroT 2 MOHOCAXapUIHBIX OCTATKA )

3. Tlonmucaxapuipl — BBICOKOMOJEKYJISIPHBIE COEIUHEHHUS, COJEpKallue
COTHHU M THICSIYMM MOHOCAXapPHUIHBIX OCTATKOB.

Monocaxapuabl — reTepodyHKIIMOHAIbHBIE COCIMHEHHUS, COJIepKallue B
MOJIEKYJIE OJIHY OKCO- W HECKOJIBbKO TMJIPOKCUIIBHBIX TPYMII.

MoHocaxapuabl, coJepKaliue CTapLIyl0  aJpACTUJHYI0  [pYIILY,

Ha3bIBAIOTCsA aJIbJA03daMH, KCTOHHYIO I'PYIIITY — KCTO3aMHU.

"\ ?40 CH,OH
H— |C_ OH Ic =0
HO— (IZ— H HO— CI:— H
H— (I:— OH H— cl:— OH
H— C—oH H— :c— OH
CH,0H CH,OH
TIII0K03a dbpykro3a

B 3aBucumoctu ot mammHbl  yriueBogopoaHo unenu (3-10 aromoB C)
MOHOCAaXapuabl JENSATCS Ha TPUO3bI, TETPO3bl, MEHTO3bl, H.T.J. Haubonee
pPacIpOCTPAHEHBI ITIEHTO3bI U TE€KCO3BI:

XuMu4eckue CBOMCTBA MOHOCAXAPU/IOB

Hanuune B Mosiekynax MOHOCaxapui0B KapOOHWIBHOW U THUAPOKCHILHON
TPYII ONPEACNISIeT UX XUMUYECKUE CBOMCTBA, XapaKTEPHBIC IS aJIbICTUIOB (MU
KETOHOB) U MHOTOQTOMHBIX CIIUPTOB.

OkucjieHue MOHOCAXapHU/I0B

OxkuciieHre anbAeTuIHON U NEPBUYHON CIUPTOBOM TPYMIIbI B 3aBUCUMOCTH

OT OKHUCJIUTCIIA.

a) OKucJIeHue aJbAeruIHOi rpynmnsbl:

40



H_ +1

Cc=

|
H— (It*— OH

HO— ™ H

I +
H— CI:*— OH
H— CI:*— OH

CH,OH

/‘

OH +3/
+ [Ag(NH,),JOH <|3/
2Ag H— (IZ*— OH
+ 2Cu(OH), , t HO— & H
> I
I
Br7 + H7O - H— C*_ OH
-2HBr !
CH,OH

T'IFOKOHOBAsA KUCJIOTA

0) Okuc/ieHUe ajbAeruAHOH 1 MePBUYHON CIMPTOBOM IPyNIbI

AN
|
H— (I:*— OH
HO— cI:*— H
H— <|3*— OH
H— <|:*— OH
CH,OH

Ob E3¢
|
H— ¢ oH
2HNOgzKoHII. HO— (Iz*_ H
-NO, -2H,0 } H— cII:*— OH
H— clt*— OH
oH™ So

caxapHas KMCJIOTa

BoccraHoBiieHue MOHOCaxapuaoB

[H]

AN
|
H— CIJ*— OH
HO— (I:*— H
H— <|:*— OH
H— |C*_ OH
CH,OH
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KavecTBeHHbIE peaKkiis HA aJbAeTHIHYIO TPYNIY:

1) peakius «cepedpsiHOTO 3epKaiay (0caoK METAUIMYECKOro cepedpa)

2) okucnenue peaktuBoM denmnara (kpacHsiii ocagok Cuz0)

3) anpao3bl OKHUCISIOTCS OpoMHON BOJIOM (oOecuBeurBaHUE OpPOMHOM

BOJIbI).

KavecTBeHHasn Ppe€aKlind HAa MHOTOATOMHbBIC CIIMPThI

| H
C—C(H'\ +OH \ n !
2 | g C~ O\C"O (I: +2H,0
2
C— OH + Cu OH)2 C\ O.{ ~NO— C—

| [ I
H

Monocaxapuapl Kak MHOTOATOMHBIC CHUPTBHI TMPU B3aWMMOJICHCTBUH C
Cu(OH); B mies10un 00pa3yroT KOMILICKCHBIC COCTUHEHHS APKOT0 CHHETO IBETA.
CnuproBoe OpokeHHe TJII0KO3bI:

CeH 1206 + IPOXKU —> 2C,HsOH+ 2CO»
MoJi0ouHO-KHC/I0€e OpoKeHHe IITI0K03bI:
CgH120g + kHCTIO-MOIIOUHBIE OakTepunn —> 2 CH3-ICH - COOH
OH  womounas kucmota

Mosnoynas kuciiota oOpasyercs B IPOW3BOJCTBE MOJIOYHBIX MPOIYKTOB:
CBIPOB, Ke(upa, CMETaHBbI.

Campblil pacipoCTpaHEHHBIN yTJIEBOJ — IJIKKO03a. OHA COJEPKUTCA B COKE
BUHOTPAJIa ¥ APYyTUX GPYKTOB, BXOAUT B COCTAB JUCAXapU/IOB U TIOJHUCAXAPUIOB.

@dpykTo3a W30MEpHaA TJIIOKO3e, OHAa WMeEeT Ooyiee CIagKuid BKYC, YeM
rimoko3a u caxaposza. Coaepxurca Bo (Qpykrax, B Meae. OHa Takke BXOAWUT B
COCTaB  yIJEBOJOB: caxapo3bl (oucaxapwia), TJHMKO3WIOB M  HHYJIMHA

(monmcaxapuna).

CDPYKTOBa B OTJIIMYHUC OT T'JIFOKO3bI HE OKUCIACTCA 6p0MHOI>i BOZ[Oﬁ, H MOXCT

ObITh  ompeneneHa peaknued CenuBaHOBa Ha KeTtorekcody. Ilpm HarpeBanun
42



pactBopa (pykTo3sl ¢ peaktuBoM CenMBaHOBAa MPOUCXOJIUT 0Opa3oBaHME

COCANHCHUS PO30BO-KPACHOI'O IBCTA.

JAucaxapuabl

Mounekynbl  nucaxapusioB  00pa3oBaHbl  OCTaTKaMU  MOHOCAXapuJIOB,
HaXOJSIIIUMUCA B IIUKIIMYECKUX opmax.
PacnipocTpanenHbie qucaxapu/ibl:

Caxapo3a- yriieBoj; 00pa3oBaH U3 JIByX OCTAaTKOB ITIOKO3bl U ()PYKTO3BI

ManbTo3a (CONONOBBI caxap - MPOPOCIIEe 3E€pHO) COCTOUT u3

I'IIOKO3BIIBYX OCTATKOB
CH,OH CHZOH

S S
OH

JlakTo3a (MOJIOUHBIN caxap) COCTOMT W3 OCTAaTKOB TajlaKTO3bl M TJIFOKO3bI

Conepxutcs B MoJioke 4-5%.

CH,0OH ‘ 2OH
!H
Jlucaxapuabl THAPOJIMU3YIOTCSA B KHUCJIOM Cpelne ¢ oOpa3zoBaHHEM

MOHOCaXapHI0B.

C12H2,011 + H,O (H+) — 2C6H1206

IHonucaxapuabsl —  BBICOKOMOJIEKYJSIDHBIE — YIIeBOAbl. Baknenmme
HOJIMCaxapuabl: Kpaxmaj, TIJIMKOTeH, LEJUII03a —  MIPEACTABIAIOT CcOOOH
TOMOIIOJIUCAXAPUIBI, T.K. COCTOSIT U3 OCTATKOB OJHOTO MOHOCaxapuja (TIHKO3bI).

Kpaxman - ©OpupoIHBIM NOJMMEDP PACTUTENBHOTO IPOUCXOXKICHUS,

MIOCTPOEHHBIA M3 OCTATKOB -TII0K03bI, MosiekyasipHasi popmyna (-CsHi100s-)n
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OH n

Kpaxwman o6pasyercst B pactenusx (60-80% - B puce, 60-70% - B mmienwurre,
12-22% - B xaprodene) B mporecce ¢oTocuHTe3a. OCOOCHHOCTHIO JTaHHOTO
MPUPOIHOTO TIOJUMEpPA SBISETCS TO, YTO OH TMPEACTABISAET CO00M CMeCh IBYX
nosiucaxapuioB: amuio3sl (10-20%) u amunonexktuna (80-90%). 3to onpenensier
ero ¢u3nuecKre CBOWCTBA: HEPACTBOPUM B XOJOJHOM M HaOyxaeT (4aCTUYHO

pacTBOpSETCs) B ropsAyei BOJE.

I'mukoreH (KMBOTHBIM KpaxMall) MO COCTaBYy M CTPYKTYpe MaKpOMOJEKYJ
ONMM30K K aMIJIONIEKTUHY, TOJIBKO MMEET ele Oouibliiee pa3BeTBiIcHUE (depe3 6-12
3BeHbEB). OH COAEPKUTCA B IEUEHU, B MbILIAX, BBINOJHIET PE3EPBHYIO
DHEPreTHYECKYI0  (YHKIMIO: HCTOYHUK TJIOKO3bI B opraHuzMe. CuipHOE
pa3BeTBICHHE IMoJMMepa oOecrneuynBaeT OBICTPOE OTIICIJICHHE HY>KHOTO

KOJIMYCCTBA MOJICKYJI I''TFOKO3bI ITPU THAPOJIN3C.

Lemnrono3a (KJeTYATKA) COCTOMT M3 OCTaTKOB TIJIIOKO3bl (HO JApyroBa

IMPOCTPAHCTBCHHOI'O CTPOCHMU.

_ CllHZOH .

[Tomumep nMeeT JIMHEWHOE CTPOCHUE, HE PACTBOPUM B BoAE. | naponusyercs
TOJIBKO B Cpele CHIBbHBIX KHUCIOT. llemmono3a camelil pacnpocTpaHEHHBIH
pactutenbHbli  monmcaxapull. OHa coctaBisgeT 95%  XJIONMKOBOrO BOJIOKHA, B
aepHE - 10 90%, B apeBecune - 40%.

[emnrono3a o6pa3yeT caoxkHbIe IPUPHL:
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(CeH1005)n N 3HNOs(H+) > TPUHUTPOLIEIUITFOI03a
611105

3nCH;COOH TpHALETATLEILTION03a

[
»

IlepBbIii mOAMMEp MCHOJB3YIOT B NPOU3BOJCTBE IUIEHKH, a PacTBOPHI
IIOJIMMEpPa B OPTaHUYECKUX PACTBOPUTEIISIX UCIIOIB3YIOT B KAUECTBE JIAKOB.

Bropoii monumep HuMeeT JMHEWHOE (HUTEBUAHOE) CTPOEHHUE, MO3TOMY
SBJIIETCSI UCKYCCTBEHHBIM BOJIOKHOM, MCIIOJIB3YETCS B IIPOU3BOJCTBE al€TaTHOTO
LIEJIKA, & TAKKE B IPOU3BOJICTBE IUIEHKH, OPTaHUYECKOT0 CTEKJIA.

buosornyeckne ¢QyHkuum yriaeBoaoB. [losmmcaxapuapl, Npexiae BCETrO
KpaxmMal M HEKOTOpbIE JAHMCAXapUAbl, SBIIIOTCS BAXKHBIMH KOMIIOHEHTAMH
nuTanus. B opranusme (KUIIEYHUKE) OHU PACHICIUIAIOTCS 10 MOHOCAXapHUOB,
KOTOpBIE 3aT€M BCAaCBhIBAIOTCS CIM3UCTON KHUINIEYHUKA. TpaHCHOpTHOU (HopMoii
YIJIEBOJIOB B KPOBH SIBJISIETCS TJIFOKO3a. [ JIFOKO3a MOCTYyIAaeT B KJIETKM OpraHu3Ma,
IJIE WCIOJB3YETCS] B KA4eCTBE KJIETOYHOIO «TOIUIMBA» WM IPEBPAIIAETCS B
Ipyrue MeTaboIuThl (IPUPOAHBIE COEAMHEHNS), HAIPUMED, B TJIIMKOTEH.

[Tonucaxapuabl CiIy’KaT TakKe€ CTPOMTEJIbHBIM MaTEPHAJIOM, HAIPUMED, B
pacTeHusX ATy (YHKLUHIO BBIIOJHSAET LEIUI0J03a. B KUBOTHBIX OpraHu3Max
MOJIMMEPHbIE YTJIEBOJbl YAaCTO BCTPEYAIOTCS B KOBAJIEHTHO CBSI3aHHOM BHUJE C
munuaamMu (TJIUKOIUNKUABI) U OelkamMu (TIIMKONPOTEUHBI), BXOASIIUMHA B COCTaB

KJICTOYHBIX MEMOpaH.

I'1aBa S AMHMHOKHCJI0THI Belikn
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AMMHOKHCIIOTAMU HAa3bIBAIOTCSI COEIWHEHMUS, B MOJIEKYJIaX KOTOPBIX
coJiepKaTcsi OJHOBPEMEHHO aMHHO- M KapOOKCHUIIbHBIE TPYIIIHI.

Jns Ha3BaHMM aMUHOKHUCIIOT  HKCMOJB3YIOT TPUBHUAIIbHBbIC Ha3BaHUs (TJIMIIUH,
aJIaHWH, BAJIMH U T. J).

B coctaB aMHHOKHCIIOT MOTYT BXOAUTH IpyTHe (QYHKIIMOHATLHBIC TPYIIITHIL.

OO0miee 4MCIO BCTPEUANOMIMXCS MPUPOTHBIX aMUHOKUCIOT aocturaetr 150.
Cpean Hux BwlIensiercss rpynna u3 20 HamOoJiee Ba)KHBIX, KOTOpbIE 00pa3yloT
O€JIKM KUBOTHOTO U PACTUTEILHOTO MPOUCXOXKICHHUS.

IIpupoanbie aMUHOKUCTIOTHI — 3TO OL-AMUHOKHUCIIOTHI, KOTOPHIE MOTYT OBIThH
MOJYyYEHbl TMpU TUIPOJHU3e OETKOBBIX BEHIECTB KUBOTHOTO M PACTUTEIBHOIO
NpoUCXOXKJAeHUss. (OCHOBHBIM HCTOYHHKOM  OL-AMUHOKHUCJIOT JJI1  KHBOTO
OpraHu3Ma cIIy>KaT IUIIeBbie Oeki. MHOTHE O.-aMHUHOKHUCIIOTHI CHHTE3UPYIOTCS B
OpraHu3Mme, Jpyrue JOJDKHBI TMOCTyHaTh W3BHE, TMIOCIEIHUE HAa3bIBAIOTCA
HE3aMEHUMBIMU - BAJIUH, JICNIIWH, U30JICULIVH, JIM3UH U Ap.

OcoOEHHOCTBIO CTPOCHUSI AMUHOKUCIIOT SIBJISIETCS HAJIMYHME B UX MOJIEKYJIax
JIBYX (DYHKITMOHAJIBHBIX TPYIII, ONPEACNSIONINX MPOTUBOIIOIOXKHBIE CBOWCTBA:
AMUHOTPYTIIA OIPEACNIICT OCHOBHBIE CBOMCTBA, KapOOKCWIbHAS - KUCJIOTHBIE
CBOMWCTBA.

Bbuosornueckne GQyHKIUM aMUHOKHCJIOT. AMUHOKHUCIIOTH — Ba)KHEUIIINE
KOMITOHEHTBI MUTAaHUSI — YUaCTHUKA OOMEHA BEIIECTB B OPraHU3ME.

AMUWHOKHUCIIOTBI SBJISIETCS CTPYKTYPHBIM 3JIEMEHTOM Oe€jiKa, HEKOTOpPhIC U3
HUX SBJISIOTCA MEAWAaTOpaMH WJIM TOPMOHAMH, JAPYTHE€ BXOHSIT B COCTaB
dbepMeHTOB, T.€. chnenuduueckux OeIKOB, KOTOPbIE HAXOMATCA B KJIETKax
OpraHvM3Ma ¥ WrpalT poJib KaTadU3aTOpOB OMOXMMHUYECKHUX MPOIIECCOB.
AMUHOKHUCIIOTHl HUCHOJB3YIOT TakKe€ B KAueCTBE JIEKAPCTBEHHBIX CPEJACTB,
Hanpumep, TIMIUH - YIY4YIIaeT XMMAYECKHAE MPOILIECCHl B TKAHIX MO3Ta.

du3uvecKue CBOMCTBA. AMUHOKUCIOTH — KpPHUCTAJUIMYECKUE BEIIECTBA,
XOPOIIIO PACTBOPUMEIE B BOJIE.

XUMH4YeCKHE CBONMCTBA
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AMMHOKHUCIOTBI — aM(I)OTepHI)IC COCAMHCHUA, COACPKAINUC KHUCIOTHYIO

(COOH) u ocnonyto (-NH>) rpynmsi. [ToaToMy aMUHOKHCIOTBI pearupyroT Kak

CO mecjao4yamMu, Tak 1 ¢ KUCJIOTaMU:

2° /°
R -CH- C\ + HCI E— R -CH- C\
I OH

OH
NH2 +NH3C|

0
0
Rch ¢/ + Na@ — . RCH CZ R0
| \06* I ONa
+NH, NH,
HeHTHIH)l - HpOI[yKTBI INOJIMKOHACHCAIMK O.-aMHWHOKHUCIIOT, B KOTOpBIX OHU

COCIMHEHBI MEX Ty co0ol nentuaabiMu Tpynmnamu -CO-NH-.

Hanpuwmep,
O
o O O @)
Vi p Y a | /

CHy-CH- C  + ?H-CHZ-C< — CH3-CH- C—NH-CH, -CH2-C<

| OH OH I OH

NH, NH, NH,

O—aJaHWH [3—ajaHuH JUIENTHL

MHuorue mnenTuapl SABISIOTCA TOPMOHAMH, KOTOpPBIE pETYyIUPYIOT

OMOXUMHUYECKHE TMPOIECChl B OpPraHu3Me, HampuMmep, HHCYIUH (comepkuT 51 -

OCTaTOK aMUHOKHCJIOT).

Bbeaxu

Pactenust cuntesupytor Oenku uz3 CO; m HyO 3a cuer ¢otocunTesa,
ycBanBas octajibHbie 35ieMeHThl 0enkoB (N, P ,S Fe, Mg) u3 pactBopumbIX cojeH,
HaxoAsIuxcsl B ouBe. JKMBOTHBIE OPraHMU3Mbl B OCHOBHOM IIOJIy4alOT T'OTOBBIE
AMHUHOKHCIIOTHI C MUIIEH M Ha uX 0asze CTpOST OEJIKU CBOETO OpraHU3Ma.

Beaxku npeacraBasiior co00i OMonmoIuMepbl OL.-aMUHOKHMCJIOT. Ecin nipu

TUAPOJIN3C OCJIKOBBIE BCIICCTBA pacnagaroTcCs a0 COOTBCTCTBYIOIINX
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AMUHOKHUCJIOT, TO Takue OEeIKOBbIE BEIIECTBA OTHOCAT K IMPOCTHIM Oelikam, WId
MPOTEHUHAM.

Benky uMeroT GOIbLIYI0 MOJEKYISPHYI0 Maccy Mmakpomoinekyn 104-107. B
BOZIE 00pa3yIoT, Kak MPaBUIIO, KOJJIOUIHbIE pacTBOPhl. Ko1jI0uaHBIE pacTBOPHI —
JUCTIEPCHBIE CHUCTEMBI, 3aHUMAIOIINE MPOMEXKYTOUYHOE TMOJIOKEHUE MEXIY
pacTBOpamMH HHU3KOMOJEKYJSPHBIX BEIIECTB M TPyOOTUCHIEPCHBIMH CHCTEMaMH
(cycnensusiMu, sSMyibcusmu). Pasmep (amamerp) KOJUIOMJTHOM  YaCTHIIBI
cocrapuser 107 — 109 m.

[Ipu omucanMu coctaBa U CTPYKTYphl O€liKa WCIOJIb3YIOT TOHSITHS
nepBUYHAS, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTYPBHI.

IlepBuunasi  cTpykrypa  Oenka  ompenensieTcsi  COCTaBOM |
MOCJIEIOBATEILHOCTBI0 aMUHOKHUCIIOTHBIX OCTaTKOB ero menu. [lpu Hammcanuu
dbopmysn  OEnKOB  YKa3bIBalOT TMOPSAOK  CJEAOBaHUS JpPyr 3a JIPyroM
AMUHOKHCIIOTHBIX OCTAaTKOB, HCIOJNB3Yysl MX KpaTkoe 0003HAYeHHE IO MEPBBIM
TpéM OyKBaM Ha3BaHMs, HAUWHas ¢ N-KOHIIA.

Hanpumep, TmocnenoBaTeNbHOCTh ~ AMHUHOKHCIOTHBIX ~ OCTaTKOB W3
AMUHOKMCJIOT  TJIMIIMHA — JIEWIIMHA — CEepUHAa —aclapruHOBas KHUCJIOTa
o0o3Hayvatot ['nu —Jleit -Cep —Acn.

Bropuynasi cTpykTypa XapaktepusyeT (opMy NOJUNENTUAHON Lenu. B
CIUpajeBUIHOM menu (o-CTPYKTypa) BUTKH CITUPAIH CKPEIUICHBI BOJIOPOIHBIMH
cesimu Mexny -NH u -O=C rpynmamu. Craaguaras ¢opma (B-cTpykTypa)
dbopmupyercss U3 OONBIIOTO YHCIA MapauIeTbHBIX BBITSHYTHIX MOJUMEHTHIHBIX
1enei MakpoMOJIEKYJI, TAKXKE CBSI3aHHBIX MEX]Ty COOO0M BOJIOPOTHBIMH CBSI3SIMH.

Korma OenkoBas 1emb YKIQABIBA€TCS B CIHHpaib, YTIJIEBOJOPOIHBIC
paauKaibl (HETOJISPHBIC YaCTH) HAXOASITCS BHYTPH CIIUPANIH, a TIOJISIPHBIE TPYIIIBI
AMUHOKHUCJIOT BBIBEPHYTHI HapyXKy, B TAKOM BHJIE OHU MOTYT B3aMMOICHCTBOBATH
MeXy coO0M, 00pa3yst TPETUUHYIO CTPYKTYpY.

Tperuunasi cTpyKTypa - MOJIUNENTHIHBIE IEMUA CBEPHYTHI B KIYOOK —

rio0yIy 3a c4eT BOAOPOIHBIX, IUCYIbOUIHBIX (-S-S-), conennix (-N "H3-COO-),
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CJI0)KHOA(UPHBIX MOCTHKOB. KiyOOK M3 aMMHOKHCJIOTHOM MOCIEN0BATEIbHOCTH
o0pa3oBaH CTpOro MO IUIaHy. 3amMeHa JI000ro yrieBOJOPOAHOIO pajauKaia
KHCTIOTHI PUBOJIUT K 00pPa30BaHMIO IPYToro Oenka.

Heckonbko KiyOKOB OEJIKOBBIX MOJIEKYJ COEOUHSIOTCS BMECTE, 00pasys
YeTBEPTHYHYIO CTPYKTYPY.

benku B opranuzme paOOTalOT TOJBKO B TPETUYHOM M YETBEPTHUHOMN
CTPYKTYpe.

Jenarypanus 0ejika — pa3pyli€eHUE BTOPUYHOM M TPETUYHOM CTPYKTYPHI
1oJ1 JICHCTBUEM paJuallii, HarpEeBaHUs, COJIEH TSKEJIbIX METAJJIOB U HEKOTOPBIX
JIPYTUX XUMUYECKUX BELIECTB.

®dusznyeckue CBOMCTBA OCJIKOB OMNPENCTSIOTCS COCTaBOM U (opMoit

OeIKOBOM MOJIEKYJIbI (Ta0MI. ).

Tabnuia
Knaccudpuxanus 6eskon
IIo cocraBy
IIpocreie CJ10:KHBIC
TosbKO U3 O- ConepxaT O€TKOBYIO M HEOEJIKOBYH) 4YacTh:
AMHHOKHCJIOT YIJICBOJIBI, JIMITHJIBI, OCTaTOK (OoChHOPHOM KUCIIOTHI,

HYKJIEMHOBBIE KUCIIOTHI:
['mukonpoTtenibl ( OETOK+ yTIIEBOIBI)
JlunonpoTtenapl(OEIOK + JTUTTHIBI)
dochomnporenpi(6enok +ocrarok HzPOy)
Hyxneonporeunpl(  Oemok  +  HYKJIEHHOBBIE

KHUCJIOTHI)

dopmMa MOJIEKY.JI

I'o0yasipuas (1apoBuHAs ) OudpuIsspHas (HUTEBUIHAS)
Monekynbl  CBepHYTHl B KOMMakTHbIe | MoJieKybl 00pa3yloT IJIMHHBIE

100y IIBI chepuueckoit UM | BOJIOKHA. XapakTtepHa B-
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AIUTICOMTHON (opMbl. XapakTepHa o- | CTPYKTYypa.

CTPYKTYypa. He pacTBOpuMEI B BOZE.
PactBopumbl B Boje, Wi B pactBopax | [Ipumepsl: [(-kepaTuH (BOJOCHL,
cojieil, wuiIM oO0pa3yloT KOJUIOUJHBIE | poroBas  TKaHb),  KOJUIAreH
PacTBOPBL. (KoXka, KOCTHAs TKaHb)

[Ipumepbl: AbOyMUH, TJIIOOYJIHH (STHIT0)

DOyHKkunu 0eJKOB

1.CrpykrypHasi. benku SBISIOTCS CTPOUTEIBHBIM MaTEpPUAIOM BCETO
»uBoro. Hanpumep, neyens Ha 57%, koxa Ha 63%, mbiisl Ha 80% cOCTOAT U3
OEJIKOB: KepaTHHA, KOJJIAreHa, 3J1aCTUHA, aJ1bOYMHUHA U Jp. OCJIKOB.

2. TpancnoptHast. IlepeHOC HU3KOMOJEKYJISIPHBIX BEUIECTB B  BHJE
KOMILJIEKCOB ¢ OeIKkamMu (reMOrJI001H).

3. JlBurarenbHasi. MBIIIEUHOE COKpAIllEHUE 3a CuUeT OEJIKOB AKTHHA U
MHO3MHA.

4. 3amurtHag. Y- rJa00yJMHBI (aHTHUTENA) pacHO3HAIOT IIOMABIIME B
OpraHu3M OaKTepuu, BUPYCHl WU YY>KEPOJHBIE OCIKHM M HEUTPAIU3YIOT WHX.
Nurepdepon — 6eI0K yrHETAIOMIMN pa3MHOXKEHUE BUPYCOB.

5. @®epmentatuBHad. PepMEHTAMH WM 3H3MMaMM [PUHATO HA3bIBaTh
OMOJIOTMYECKHE KaTalau3aTopbl. Bce W3BECTHBIE KaTamu3aTopbl XUMHYECKHX
IpeBpalllEeHU B OpraHu3mMe — OEJIKOBbIE BEIIECTBA.

6. Perynaropnas. ['opMOHBI-0€TTKH OKa3bIBAIOT PETYJIHMPYIOIEE BIMSIHUE HA
Onoxumuyeckuid mporecc. Hampumep, HMHCYJMH  PETyJIHpPyeT COJAEpKaHUE
IFOKO3bI B KPOBH.

7. Oueprernueckas. Hampumep, 1 r OGenka npu pacmieriennn maetr 17,6
K]k (auuHbIi aJibOYMUH, Ka3€eMH MOJIOKA, IJIAJUH TIIIESHUILIbI).

[Tony4yenue OENKOB OCYIIECTBISIOT MHKPOOHMOJIOTHUYECKUM TyTEM C
MCIIOJIb30BaHUEM MUKPOOPTaHU3MOB.

KauyecTBeHHbIE peakuu 0€JIKOB.
OH-
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1. Buyperosast peakums:: 6enok + Cu(OH); = ¢dbuoneroBoe

OKpalIMBAHUC — XapaKTCPHA JJI1 BCCX OCIIKOB.

KOHTPOJIBHOE 3AJTAHUE Ne3

Bapuanr 1

1.®pykTo3a , III0K03a, Caxapo3a, JIAKT03a, KpaxMall, HEJUIK0J103a, TJIINKOTEH
OMpENIENIUTE K KAKOMY KJIacCy YIJII€BOJOB OTHOCHTCS Ka)KJI0€ BEILIECTBO.

2.IlepeuncanTe M3BECTHbIE BaM O00JIACTM NMPUMEHEHHUS U OHOJIOTHYECKOE
3HAYEHHE LIEJUTFOJI03bI

3. Hanumwmre mnoNydyeHHE AMMENTHAA W3 TJIUIMHA (AMUHOYKCYCHas
kuciora). Kakoil Tum peaknuu JIEXKUT B OCHOBE CcHHTe3a Oenka? B uem
3aKIr04aoTcsa aM(OTEpHbIE CBOMCTBA aMUHOYKCYCHOM KuUCHOTHL. [loaTBepauThb
YpaBHEHUEM XUMHUYECKOW PEAKIIUH.

Bapuant 2

1.®pykTo3a , MIIOKO3a, caxapo3a, JaKkTo3a, Kpaxmall, [eJUIr0J103a, TTIMKOIeH
ONPENIENNTE K KAKOMY KJIacCy YIJI€BOJOB OTHOCHTCS KaKJI0€ BEIIECTBO.

2.Ilepeuncnute HW3BECTHbIE BaM O0JIACTH MPUMEHEHUS U OMOJIOTHYECKOE
3HAYECHHUE caxapo3bl

3. Hanummre mnojgydyeHHe JUIENTUHAA U3 TNIHIMHA(aMUHOYKCYCHAas
KHUCIIOTa)H aJlaHUHA(2-aMUHOTPONAaHOBOM KUCIOTHI). Kakoil Tun peakuuu JIKUT B
OCHOBE cuHTe3a Oenka? B uyeM 3akmouaroTcsi am@oTepHble CBOWCTBA 2-

aMHUHOIIPONIAHOBOW KUCJIOTHI. [I0ATBEPAUTE yPAaBHEHUEM XUMUUYECKON PEAKIINH.

Bapuant 3

1.®pykTOo3a , MIIOKO3a, caxapo3a, JaKkTo3a, Kpaxmall, [eJUTI0J103a, ITTMKOreH
OIIPENETUTE K KAKOMY KJIACCy yIJI€BOJOB OTHOCHUTCS Ka)K10€ BEIIECTBO.

2.Ilepeuncnure U3BECTHBIE BaM O0JIACTM NPUMEHEHUS U OMOJOTMYECKOE

3HAYEHUE Kpaxmania
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3. CocraB OenkoB. OOmias xapakTepucThka OeNKOBBIX MoJiekyn. Kakue
Oenku: anbOyMHUH, KOJUIar€H pacTBOPUMBI B BOJE WM BOJHBIX pacTBOpax?
[Touemy?

Bapuant 4

1.®pykTO3a , MIIOKO3a, caxapo3a, JaKkTo3a, Kpaxmall, [eJUTr0J103a, ITTUKOreH
OINPEENNTE K KAKOMY KJIACCy YIJIEBOJOB OTHOCUTCS Ka)KJO€ BEILIECTBO.

[lepeuniciure u3BeCTHbIE BaM OOJACTH TMPUMEHEHHUS U OHOJOTUYECKOE
3HAYEHUE JTAKTO3bI

3. CocraB OenkoB. OOmias xapakTepucTuka OENKOBBIX MoOJeKyn. Kakue
Oenku: riao0yIUH(ANI0), KEPAaTUH PACTBOPUMBI B BOJIE WM BOJHBIX PacTBOpax’?

[Touemy?

Bapuanr 5

1.®pykTO3a , MII0KO3a, caxapo3a, JaKkTo3a, Kpaxmall, [eJUT0J103a, ITTUKOreH
OMpEIENIUTE K KaKOMY KJIacCy YIJI€BOJOB OTHOCHTCS Ka)KJI0€ BEILIECTBO.

2.IlepeuncnuTe W3BECTHBICE BaM OOJACTH MPUMEHEHUS U OUOJOTUYECKOE
3HAYEHUE TIIFOKO3bI

3. OyHKIMYU OCJIKOB B OPraHU3MeE

Bapuant 6

1.®pykTO3a , rII0K03a, caxapo3a, JIAKT03a, KpaxMall, UeJUTK0J103a, TIIMKOTEeH
OTNPEIENNTE K KAKOMY KJIACCy YIJIEBOJOB OTHOCUTCS Ka)KJ0€ BEILIECTBO.

2.Ilepeuncnnte M3BECTHBICE BaM OOJIACTH TMPUMEHEHHS W OHOJOTUYECKOE
3HaueHue (PPyKTO3bI.

3. Uro o3Ha4aloT NpoIeCChl: JeHaTypalus u rujapoiu3 Oenka. Kakoe
3HAYEHHUE UMEIOT ATHU MPOLIECCHI?

Bapuant 7

1.®pykTo3a , MII0K03a, caxapo3a, JaKkTo3a, Kpaxmall, eJUTi0J103a, TTTUKOreH

OIIPCACIINUTC K KAKOMY KJIACCY YIJICBOJOB OTHOCHUTCA KaX/I0€ BCUICCTBO.
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2.Kakue yrmeBoapl mnojBeprarTcs ruaponusy? Hammcate peakuuro
TUAPOJIN3 YKa3aHHBIX YTIIEBOJOB.

3. Kak pazmuuuth pactBop Oenka, TIIOKO3bI M Kpaxmana? Jlaiite oOrryto
XapaKTEPUCTUKY STUM BELIECTBAM, a TaKkKe OMOJIOTrHYeCcKOe 3HAUCHHE.

BapuanTNe8

1.Kak MOXHO pa3inuuuTh Kpaxmall, TJIFOKO3Y, UEIII0JI03Y?

2. Jlaiite oOlIyr0 XapakTEpUCTHUKYy OTHUM BelllecTBaMm, a TaKXKe
OMOJOrMYECKOE 3HAYEHUE.

3. OcymecTBUTE IpEBpaALICHUS:2-aMUHONIPONIAHOBAs KUCI0Ta— IUIIETITH T
aMUHONPONIAHOBOM  KHUCJIOTBI—2-aMHUHOIIpONaHoBass  kucinora.  Hanummmre
ypaBHeHus peakiuu. Kakoil THN peakiiuu JexKUT B OCHOBE CUHTE3a Oeska.

Bapuant9

|1 Hamummure ypaBHEHUS peakIUil a)IoJHOTO THAPOIM3a Kpaxmala
0)royyeHus TpualeTara Hejuitono3bl. Kakoe npakTuueckoe 3Hau€HUe UMEIOT 3TU
peaxkiuun?

2. Uto Takoe mepBUUHAs CTPYKTypa Oenka? Kakoil TN peakiuu JEKUT B
OCHOBE CHHTe3a Oeinka M3 aMuHOKUCIOT? I[lpuBenure peakuuio MOIy4YeHUS
TpUNenTHAa U3 rmiurHa. Kakylo HBETHYI0 peakuuio OyleT AaBaTh MOITYYEHHBIH
pactBop?

BapuanT 10

| Hamumure ypaBHEHHMs peaklMil a)IIOJHOrO0 THAPOJIHM3a TJIUKOreHa
0)roJrydeHus: Tpualerara nemnoao3sl Kakoe npakruueckoe 3Ha4eHHE HMEIOT 3TU
peaxkuun?

2 Kak MOXXHO pa3fu4MTh BOJHBIA PacTBOp albOyMHHA (SIMI0) , TIIFOKO3HI,
KpaxMalia

3. JlaiiTe o0OuIyl0 XapakTEpUCTUKy OTHUM BelIeCcTBaM, a TAKXKE

OMOJIOrNMYECKOE 3HAUCHHE.
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