Xupbl -
ononornvyecku BaXkKHble
opraHu4yeckue

coeaAUNHEHUS

Pabota y4yeHuubl 11a knacca MBOY COLL Ne
26 HoeauHckozao pauoHa Mockosckou
obriacmu

Lllupokoeou TambsiHbI
Yyumernb - MNewkuHa E.B.



CopepxxaHue

HaxoxgeHune XXnpoBs B Npupoae.
McTopusa nayyveHmnsa XXnpos.

CTpoeHune n paszHoobpasune XXNpos.
dun3ndeckne CBOUCTBA XKNPOB.
XUMUNYECKME CBONCTBA KNPOB.

DYHKLUMK XXUPOB B OpraHnsme.
PekomeHgaumnm no notpebrneHuto Xnpos.



HaxoXxpgeHue XXKUPOB B
npupoae

» JXunpbl BXOOAT B COCTaB
PaACTUTESNBbHbIX N )KNBOTHbIX
KrneTok. B kneTkax noako>XKHOW
XXUpoBoU Kriem4yamku
MJ1EKOMUTAKOLWLNX NX
cogepxaHue gocturaet 90%, B
TKaHAX Mo32a — 00 60%.

e XXMBOTHbIX XXUPOB B
HacTosiLLlee BpeMs

UcTOHHNKN npounssoamTcs 6onee 20 MIH. T B
XUpPOB
RO HOLD rOfl, 3 KOTOPLIX OCHOBHAS
PONCXOXAEHNS Macca NPUXOoOUTCS Ha FOBSKMIA

n GapaHum XXnp (OKomno 8,5 MIH.
T), CBUHOW XKMP (7 MITH. T),
CNMMBOYHOE Macrno (6,5 MIH. T).
Pbibbero xunpa nponsBognTcs
bonee 1 MSH. T.




Xunpbl B pacTeHusx

« B pacTteHusax macna
NPEeNMYLLLECTBEHHO
HaKannBaroTCs B r1/100ax
(MacnuHbl, obnenuxa) n
ceMeHax (neH, NoACONHEYHUK,
KYKYpYy3a, KneLiesuHa v gp.).

* VX cogepxaHne konebnetcs o
2-3% 00 70% v BblLLe.

* HakannuBaloT Xupbl pacTeHUsd
MHOIMNMX CeEMencTB, 0COBEHHO
acTpoBble, KanycTHble,
cenbgepenHole, PO30LBETHLIE,
MOJ104anHble, MaKOBbIE,
SACHOTKOBbIE.




Pa3nn4yHble MacrinyHble
KYynbTypbl

NMogconHe4yH
UK




Pa3nn4yHble MacrinyHble
KYynbTypbl

MacnuH

MacrnunyHa KokocoBa
a a
nanbma nanbma



CtpoeHue Xnpos

 [lpnpoaHbIe XUpbl - 3TO CMECU, COCTOSILLINE U3 MOMHbIX
CNOXHbIX 3MNPOB MULEPUHA U XKUMPHbBIX KUCIOT.

* R,R'UR-yrneBogopoaHble OCTaTKM (pagukanbl) XUPHbIX
KMCMOT, coaep kallue oT 4 40 26 aTOMOB yrnepoaa.

KUPHBIE KNCNOTH  TIMLEPHH

BaHAEpBaansCoBsa

MOAENL MONEKYNb
TPUALMNTIULEPUHOB




UcTopua nayvyeHus XmpoB

* TO, YTO B COCTaB XXUPOB BXOAUT
[MULEPUVH, BMNEPBbIE BbISCHWUI
B 1779 r. 3BHAMEHUTbIN
LuBeacknm xXumuk Kapis
Bunbeenbm Llleerne.
Harpesasa onmeBkoBoe Macro C
BlTa>XHbIM CBUHLIOBbIM IMETOM
(PbO), OH BbIOENU1 U3 CMECK
HEN3BECTHOE paHee Xuakoe
BELLLECTBO - «CI1aKoe Ha4arno
Macerny.




UcTopua nayvyeHus XmpoB

* BnepBble cocTaB XNpoB
onpeaenun B Hayare
NPOLLNOro Beka
dopaHLy3CKNN XUMUK
Muwenb 3xeH LLleepénb,
OCHOBOMOJTOXHUK XUMUN
XUPOB.

* [encrteysa BogHbIMU
pacTBOpaMu KUCIOT U
LLiIenoYen Ha pasnnyHble
XUpbI, OH Nony4nn B
pesyrnbrarte peakunm
rmaposninaa rmuuepmuH u
pPasnuyHbIe XXNPHbIE




UcTopua nayvyeHus XmpoB

* B 1854 (ppaHLy3CKUA
XUmMnk MapcerneH
bepmino (1827-1907)
NpoOBES peaKkuuto
aTepudukauunn, To ecTb
obpa3oBaHUA CIIOXKHOIO
adhupa mexay
MUUEPUHOM U XKUPHbLIMU
KUCIOoTaMn U TakKum
obpa3om BnepBbIe
CUHTE3MnpOoBar Xup.




CUHTEe3 XUPOB — peaKuus
aTepudnkKkauun

CuHTE3 0OHOro U3 XXUPOB (TpUcTeapuHa)
MO>XHO NpeacTaBUTb CXEMOMN:

CH,OH CH,0C(0) C,.H,

| |
+ 3C,H,,COOH — CHOC(0) C,,H,, + 3H,0.

xapboonas

|
CH:OH (Creapitonad) CH20C(O)C|~HxS

KIC0TA
e TRHCTCAPHN




UcTopua nayvyeHus XmpoB

i B 1859 ero
cooTevecTBeHHUK Lapnb
Bropuy (1817-1884),
MCNOSb3yd peakuuio,
N Ha3BaHHYO0 Ero UMEHEM,
| CMHTe3MpoBarn Xupbl,
Harpesas TpubpomnponaH
C «CepebpsAHbIMU
Mbl1laMmn».

-..‘..Ml




* KoHeYyHO, HaMHOro npoLle 1 gellesne nosy4vaTb XuUpbl N3
NpUPOAHbLIX NCTOYHUKOB, HO bepTno n Bropu, BoBce He
cobupanncb 3aMeHsATb NPUPOOHLIN XXNUP CUHTETUYECKNM.
[lpoBedeHHbLIN UMW TaK Ha3biBaeMbIN «BCTPEYHbIN
CUHTE3» OOQHO3HA4YHO AOoKa3blBasl cCOCTaB NPUPOAHbIX

KA..-




Buabl XXunpos

i

XXMBOTHbIE J

T —

PacTtutenbHble

TeBepavle (ncknrveHmne —
pbiOui Xup)

XKuagkue (ucknioyeHmne —
KOKOCOBOE Macino)

O6pa3oBaHbI
npeaenbHbIMK KUCN0TaMu:
C,5H3;COOH — nanbMuTMHOBOW
C;7H35COOH — cTeapuHOBOM

Obpa3oBaHbl
HenpeaenbHbIMU KUCAoTamMMu:
C,7H33CO0OH — osnenHoso#
(8 monekyne oaHa c8adb C=C)
C,7H3;COOH — nuHoneson
(8 monekyne age ceasun C=C)
C,7HpgCOOH — ninHoneHosow
(8 monekyne Tpu ceasu C=C)




CocTtaB XMpPOB

« B cocTtaBe TpuUrnnuepuaoB COOEPXKUTCA OKOMNO 9%
rmuUepuHa 1 XXUpHble KNCNOTbI C pa3HOW ANMHOU
yrrnepogHoun uenoykn. CBoncTea TpuUrnmuepugos 3aBUCAT
OT AJMMHbI U OCOBEHHOCTEN XUMNYECKOWN CTPYKTYPbI,
BXOOALLNX B X COCTaB XXUPHbIX KNCNOT. B npupoae
obOHapyxeHo bornee 200 XXMPHbIX KUCIOT, HO
NPAKTUNYEC oSl el Al 0.




CtpoeHue XUPHbIX KUCNOT

npepesibHble
(HacbIwWweHHbIe)

MOHO-
HeHacCblilWeHHbIe

nofnun-
—_—
HeHacCbIllWeHHbIe




dPunsnyeckKkne CBOUCTBa XNPOB

o YXMBOTHbIE XUPbl — meepOokIe NErkonnaBKkme BeLlecTBa
ner4ye Bofbl (MNOTHOCTb 0,91-0,94 r/cm3), NNOXo NpoBOAAT
Tenno.

* BOrMbLWNHCTBO pacTUTENBHbIX Macern — XUOKocmu,
3acTbiBatoLmne Hmxe 0°C (nogconHeyHoe — ot —16 o —19°
C, onueBkoBoe — 0T —2 40 —6° C 1 NOTOMY OHO Nerko
3amMmep3aer).

« Knnart macna npu atMmocdepHOM AaBneHUn NMnLLb Npu




dPunsnyeckKkne CBOUCTBa XNPOB

« Xupbl 1 macna He pacTBopuMbl B BoAe (rmapodobHbl), a
B MPUCYTCTBUN NOBEPXHOCTHO-aKTUBHbIX BELLECTB MOTyT
OaBaTb C HeN aMyrbcnto. OHM XOPOLLIO PacTBOPAKOTCA B
adompe, beH3one, xnopogopme 1 Apyrnx HEMNONAPHLIX U
ManononsapHbIX opraHnyeckmx pacteoputensx (CCl,
CHCI,, CCl=CHCI n Ap.). MmeHHO TaknMmn pacTBOpUTENAMY
BbIBOOAT XXMPOBble NATHA B XUMYUCTKE.

—— . - .
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OuncTKa TKaHU OT XKMPOBOTIO NATHA C MOMOLLIbIO OEH3MHA.



XnMumnyeckme cCBOMCTBA XXKNPOB
 [udponus

(|3H2—0—CO—C17H35 lCHz""()H
CH-0-CO-C,,H;; + 3NaOH — CH-OH + 3C,;;H;,COONa

cTeapaTr HaTPHUSA

I I
CH2"‘O"‘CO"CI7H35 CHz_OH (MLIJIO)

* [Npun ANMTENBHOM XPaHEHUN B ODbIYHbLIX YCITOBUSIX KNPbI,
HanpuMep CrlMBOYHOE Macrio, NoABeprarTcs YacTUHHOMY
rmgponunsy. ObpasoBaBLUAACS, XOTSA U B HEOONbLLOM
konuyecTBe, MacrnsHas (bytaHosasi) kucrnorta CH,—CH, —
CH,—COQOH npuaaet cnmBo4HOMY Macny HENPUSATHbI
N 3anax.

ITOT npouecc Ha3biBakOT MPOcOPKaHUeM. =




XnMumnyeckme cCBOMCTBA XXKNPOB

* llleno4yHOW rngponns — oMbisieHUe
CH,~0-CO~Cy7H; CH,~OH
CH-0-CO-C,;H;; + 3NaOH — CH-OH + 3C,;H,;;COONa

creapaT HaTpuda

I I
CH,-0-CO-Cy7Hgs CH,-OH (mbL10)

e OTOT NPOLIECC U3BECTEH C APEBHNX BPEMEH,
Korga ans nony4vyeHus Mblisia XXUBOTHbIE XKUPbI
KUANATUNN C BOOOW U OPEBECHOMN 3050M,
coaepxallen kapboHaT Kanusi.

« Ha peakyun weno4yHoro ruaponmaa OCHOBaH OAUH U3
TpaAULUMOHHbIX METOAOB NCCNEAO0BaHUS XXUPOB — onpeaeneHmne nx
«3dmpHOro Yncnay, kotopoe paBHo macce KOH (mr),
HeobXxoaAnMOW Ansa oMblNeHus 1 1 Knpa, Ans roBsXKbEro Xxupa 310
4yncno coctaBnsaeT 185-190.




XnMumnyeckme cCBOMCTBA XXKNPOB

* [udpupoeaHue HenpeaernbHbIX XXNPOB -
npucoeanHeHne Boaopoaa no MecTy paspbiBa TT-CBA3EN.

CH,0C(O0)C,Hy CHOCO) C H,
CHOC(O)C,H,, + 3H,— CHOC(O)C,;H,,.

I I
CH,0C(0)C,,H,, CH,0C(O)C, H,,
xXmaxnit (renpeacasait) xep RcpaN xup

[MOporeHn3aunio XXMpoB NPOBOAAT B

asmokrsiagax nog gasneHnem. ObpasyroLnincs
NPoAYKT — casioMac — UCMonb3yeTca ANs
NPOM3BOACTBE MbINa, a Npu rmapupoBaHnn
onpeneneHHbIX COpTOB Macen — n ans
ynoTpebnenus B NuLLy, Hanpumep, B coctaBe

MaprapuHa.



XnMmnyeckue cCBOMCTBA XXKNPOB

e UoduposaHue. ns onpeneneHns CTeneHn HeHaChILLEHHOCTM X1pa
MCNONb3YIT «MOHOE YMCIIO», KOTOPOE paBHO Macce 1oaa,
CMocoOHOro NpucoeanHUTLEA K 100 I Xkmpa (ons TBepabIX XKUPOB OHO
Mano, a AN1s XXUAOKUX JoXoauT Ao 200).

* HenpepenbHble Xnpbl CNOCOBHbLI K peakumnm
nonumepu3sayun. KoHonnsaHoe, NbHAHOE U
Op. Macrna ABnsTCS BbICbIXatoLWUMN, TaK Kak
B HMX U3-3a MPUCYTCTBUA OBONHbLIX CBA3EMN
BO3MOXXHa NonmMMepusaumns — «CLUMBKa»
OTAENbHbIX MONEKYN ¢ obpa3zoBaHNEM
HepPacTBOPMMOM NIIEHKN. DTO CBONCTBO
LLIMPOKO UCMNOMNb3YHT OS19 NPUroTOBNEHNS
HaTyparibHOW O/1UGbbI — pacTBOPUTENA AN
MacCnsHbIX KPacoK.

~ HamLypanbHas
~ MbHSHAN (rocT7931-76)




XnMmnyeckue cCBOMCTBA XXKNPOB

HenpeaenbHble XXnpbl MOryT BCTYNaThb B
PeaKUMIo OKUCIIeHUsI, Harnpumep, OKUCNSOTCS
KNCNOpOAOM Bo3ayxa, obecLBeymBatoT pacTBop
nepmaHraHaTa kanusi KMnO, 1 6poMHyto Boay.

ObnennxoBoe, NMXTOBOE N NoAconHeyHoe macna obecuBevynBatoT
pactBop KMnO, nocre MHTEHCUBHOIO BCTPSIXMBAHUS.



buonornyeckune pyHKLUU
XUpPOB

1. SHepecemu4eckas

pyHKUUS

1 rXXnpa npu oKUCreHmnm

B OpraHn3mMe Oa€eT B
cpegHeM 9 Kkan. >Kupbl
obecnevynBaroT OKoro 30%
n bornee cyTo4HOM
9HEeproueHHOCTU paLmoHa.




2. CmpykmypHasi (pyHKUUsi

* JXupbl (Mnnabl) BXOOAT B COCTaB KIMETOK U
KNEeTOYHbIX CTPYKTYpP, B YAaCTHOCTWU, KIETOYHbIX
MeMbpaH n Bcex MemMbpaHHbIX opraHonaos (Al1C,
annapara [ onbaXxu, MUTOXOHAPWWU, MN30COM 1 Op.).

MmapodpuneHas MuapogunbHbie
ronoska ronoBKu

uapodho6- 7 7
) M} Jitalving } BununuaHbit cnon

Hbie
XBOCTbI

Monexyna nunuaa

Yrnesop,
M'apogobhbie . ¢

Puc. 24. Cmpoenue kcnemounoii membpanbt




3. Yyacmue e 06MeHHbIX npoueccax

* CXnpamm B opraHu3m

[ CaMesOH nocTynatT HeobxoamMmble Ans
o il «vI3HenesTenbHOCTM BELLECTBa
e 1o == - BYTaMuHbI A, D, E,
| HEe3aMeHUMble
. i (3cceHumanbHbIe) XXUPHbIe

Fcom. o KMCNOTbI, KOTOPbIE PEryNnuUpYyIoT
OOMEH XOonecTepuHa,
OEVUCTBYIOT HA CTEHKHU

* JKnpbl 06ecneyvBapIEEsRHBAHSSOY 0B,
KAWEYHUKa pA0a NyseapansE s XBe sCiBIMOCTb.

XXMpOpPaCTBOPUMBbIX BUTAMUHOB.



3. Yyacmue e o6MeHHbIX npoyeccax

* [lonnHeHacbIWeHHbIe
XnpHble kncnothbl (IMHXKK)
0obpa3syloT B opraHn3me
ropMOHOMOA00OHbIE
BELLECTBA -
npocTtarfnaHauHbl,
NEUNKOTPUEHDI,
NPOCTaLUKIINHBI,
TPOMOOKCaHbI.

be3 XXnpoB HEBO3MOXXHA
HopMarbHasi paboTa
pernpoodyKkmueHoU

~Aa

Y70 e 70 DD AN A




4. 3awyumHas yHKUUs

e AMopmu3auyusi — Bce Xpyrnkue opraHbl B
OpraHn3me 4yenoBeKa OKpY>KeHbl 3aLNTHOW
XXNPOBOW 0OOMOYKON, 3TO MOMOraeT
npeaoxXpaHUTb UX OT TPaBM, COTPSACEHUN U

ICTBUSA BHELLHEWN C eﬂ,bl
'Fel#lou3onﬂuun —~ P

3awmTa oT
nepeoxnaxgeHus.
iIMeHHO noaTomy
MOPCKUE TEMSTOKPOBHLIE
XUBOTHbIE, KUTbI U
THONEHU, UMEIOT TOSCTbIN
CJI10M NOOKOXHOIO XUpa.




4. 3awumHasi PpyHKUUs

* JKnpbl NoBbILLAKOT
CONPOTUBMAEMOCTb

0
opraHu3ama MHEKLUNAM n 0 "I A %

A XHD ¥ PACTHTONBHLIO MACH.

,D,GMCTBV”‘O pa,El,I/IaLI,I/II/I. Owmera-6 XK

* KnpoBble KNeTku merrv—
CEKPETUPYIOT 20PMOHbI,
MMeHyeMble
LIUTOKNHAMMU, KOTOPble ]
COCTaBNSAIOT YacTb
3aLLUNTHOIO MEXAHU3MA  Eiicnars vl T
MMMYHHOW CUCTEMBI.

Mpocrarnay, s PGD3 PGE3 PGF3 Npocrarnanaumst PGD2 PGE2 PGF2



4. 3awyumHasi pyHKUyuUsi

« XXnpbl ABNAKOTCS NPEKPACHbLIM CMa304HbIM
Mamepuasiom ang ornepeHusa BogonsaBatolnx nTuL.
KnponogobHbIM CeKPET BbipabaTbiBaeTCca Yy HUX
KON4YMKOBOW Xene3on. [1oaTomy yTKn 1 rycu Bcerga
«BbIXOOAT CYXMMN N3 BOAbIY.



5. Xupbl — ucmo4yHukKk eo0bI 8 op2aHuU3me

KeHrypoBble KpbIChbl
(cymyaTtble XXNUBOTHbIE)
Hay4YnnncbL 0bXoanTbCs
BoobOLle 6e3
noTpebneHns Boabl,
NCMNOJSIb3YyH TOMNbLKO
BHYTPU NpOU3BEeOEHHYIO

100 rpamMMOB Xunpa npu NONMHOM OKUCIIEHUNN
(cropaHumn) gatoT okorno 107 rpammoB Boabl. B
ropbax BepbnOoB «XpaHUTCA» 4o 100 — 120
KnnorpamMmmoB Xxupa. B ycrnoBusix BOgHOro
rofiogaHunst 3ToT XXUP, OKUCAASICb, MOXET
Bblaenntb 40 n 6onblLue NUTPOB Boabl. He
YAUBUTENBHO, YTO BEPONIOA B COCTOSHUN
obonTucb 6€3 NUTbA 00 8 N aaxke 10 — 13 AHeW.




NTak, 6e3 ydacTma KMpoB HEBO3MOXXHO NpOTEKaHNE
BornbLUMHCTBA OOMEHHbIX NPOLIECCOB B OpraHnu3me,

MO3TOMY POnb XXUPOB HEMb3s1 HEAOOLIEHNBATb, OHY AN
UrpatoT OrPOMHYIO0 POrb B 06ecneyeHnm KusHm y4 .‘h,\
Hallero opraHuama. [laxxe B COCTOSIHUM MOKOS ‘
YernoBEeKY HY>XHbI >XMpPbl, MO3TOMY MONMHbIN OTKa3 OT A/
HUX HepadyMeH. OgHaKo He CTOUT nocne | \/ g
S

t
nepevncrieHnst BaXKHbIX CBOMCTB Xupa B opraHM3|\/|e \ ‘
Ha4yMHaTb OnpaBAbiBaTb CBOM MOMHOTY, YTO YaCTO
aenatot nonuble nogun. Npu nsdbiTke Xnpa B e
MMTaHUN N OTKNAaAbIBaHUM €0 B )KMPOBOW TKaHWU
CBEepX HOpPMbI NarybHoe AencTBmne XUpoB HAYNHAET
npeobnagaTb Hag None3HbIMU CBOMCTBaAMM.

&

CornacHo 3amMbICny Npupoabl, XXUPbl SOIMKHbI
NoTpeodnATbLCA B HEOONbLUUX KONMUYeCcTBaX Kak
COCTaBHOM 35IeMEHT HaTyparbHbIX NPOAYKTOB.



PekomeHaauuu
Mo NOTPeObneHuro XNpos

E

S 11% Mouol;leﬂacumenﬂue
MHH | Onuekn, Asokano, Apaxmc

Kupu 25%

6% MonmHeHachiweHHbI e

MUY | Peidainococe, ckyMOpUA, capduHel),
MONNIOCKM, GEMEHa, Opex

EweTe cEeXMe GPYKTH M 3€NeHbl€ OBOLLM,
4TO0EBl 0Hecne4YrTe HeODBXOAMM O e KOoNMYye-
CTEO BMTaMMHOB A, C KM E. 2T BMTaM MHBI

Yrnesonnl
npefoTepawaloT okmaneHme [MHH-x1poE.

HAChweHHb &

ST KMPbl COOSPXKATCA B MAGE
SONBLWMHGCTEA 3KMBO THBIX
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CrtaTtbs sHuUmknonegunn Kpyroceet —



