PA3BUTUE TEOPUU U TPAKTUKHU
CUHTE3A OPTAHUYECKHUX
BEIIIECTB

Beictynmaer: I'yabHa3 XajaumMoBa



OpraHun4yeckue
Mony4yeHbl N3 NPOAYKTOB
XXU3HeaAeATe/IbHOCTU pac-
TUTEJIbHbIX U XXUBOTHbIX
OpraHnsmMoB (caxap, XXu-
pbl, Macna, Kpacutesim u
APp.), a TaKKe CUHTETU-
yeckue BellecTBa (Noun-
3TU/1IeH, KanpoH u ap.).

N13BEeCTHO OKOJ10 27 MJIH.

HeopraHnyeckue

MuHepasibHbl€e
(BelwjecTBa
HEXXNBOW
npupoabl: rNnHa,
Nnecok, MmeTasl/lbl
nAap.).

TaKux BelwecTB
oKoo 0,5 M/H.



OpraHuyeckue BellecTBa UMeIoT
psii 0COOEHHOCTEeMu:

» UX ropasgo oonblle, yem HeopraHN4YeckKunx
BellecCTB;

» Opr. BewecrBa UMetoT 6osiee CIoXXHoe
CTPOEeHUue, YeM HeopraHn4eckune;

» MHOTue opr. BelecTBa 061aaaloT orpom-
HOW MOJIEKY/IAPHOU Maccou Hanpumep,
6esnkn yrneBobl, HYKNNeMHOBbI€ KUCNOTbI
uap.)

» MpU ropeHnn opraHNYecKnx BeLLecTB
O0ObI4YHO 006pPa3ylOTCA YrNEeKUC/bIN ras u
BoAA.
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B opraHu4yeckow Xxumum nojg
TePMMHOM «CHUHTE3» NOHUMAIOT
KOHCTpYyMpoBaHue Mo1eKyISpHbIX
CTPYKTYP, UMEHOLLMX
onpejeneHHOe XMMUYeCcKoe U
npocTpaHcTBeHHOe CTPOeHue.
WHorga ato KOHCTpyupoBaHue
MOXeT BK/oyarh B cebs ogHy
WK HeGOobLLIOE YNC0 Onepayun,
HO MOXeT ObITb U OYeHb
CNO¥HBLIM, BR/IOUAIOLWMAM
HECKO/IbKO eCATKOB CTagui.
Llens oprcuHTesa - nosiyyeHue
BelyecTs ¢ YeHHbIMN
hMsnyecKkuMM, XMMUYECKUMI U

oM oNnornyecKMMM CBONCTBaMH
WAK NpoBepKa npegcKkasaHumn
TEOpUN.




YTo TaKoe opraHnyeckue seLlecrsa?

OWnBOYHO CYUTANOCh, YTO ANSA CUHTE3a OPraHUYECKUX BELLECTB
Heobxoguma ocobas «KU3HEHHAs cunay», NPUCYLLAs TONbKO KUBOMY,
W MO3TOMY CUHTE3 OpraHWYecKux BeLLUecTB U3 HeopraHU4yecKux
HEBO3MOXEH.

310 npeacTasneHme 66110 ONPOBEPrHYTO
®pugpuxom Bénepom B 1828 roay
NyTEM CUHTE3a «OpraHU4YecKom»
MOY€EBUHDI n3 «MUHEpPaNbHOro»
LMaHaTa aMMOHMUA:

31.07.1800-23.09.1882 NH4OCN —> H2N—C(0)—N H2

Stared
3
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Y cniexu cuHTesa
OPraHUYECKHUX BEIICCTB

m 1845 r. - Agonbd Konb0Oe, 13 NpoCThIX HeOpraHuueckux BerecTs C, H2, O2

MHOTO3TalTHbIM ITO/THBIM CUHTE30M TO/IYUUTh YKCYCHYEO KUCJIOTY,

1812 r. Koncranruaom Kupxrogom ocyiiecTsieH CUHTe3 T/IFOKO3bI U3
KpaxMasa U KUC/IOTEL.

1820 r. AHpu bpakoHHO 1T0/Tyun’1 ITepByro U3 20 CHHTe3UPOBAHHLIX IMO3/IHee
AMUHOKUCJ/IOT - TJIUL[WH.

1809 r. Mumens IlleBpens 1oyuns KUpHbIe KUCIOTEI U TIHL[epUH.

1854 r. XKan beprao nipogo/rkuil padbotsl [1IeBpesisg U Harpes rIULEePUH CO
CTeapUHOBOU KUC/IOTOM. Pe3yJibTar - JKUP, TOUHO TTOBTOPAIOLUNA CTPYKTYPY
MIPUPOJHBIX CORAUHEHUN

1842 r. 3UHMH CyMeJl CUHTe3MPOBaTh aHWIUH, KpaCUTe/lb U3 HUTPOOeH30JIa.

1861 r. A. M. by1/1€poB CMHTEe3UPOBAJI CaXxapruCTOe BelleCTBO U3 (popMarHa.

M ke 6bU C(PpOPMY/TMPOBAHBI TTOJIOXKEHUS TEOPUX XUMUUECKOTO CTPOEHUS
OpPraHUUeCKUX COeZIMHEHUN, aKTya/IbHbIe 10 CeH JIeHb.

K




HanpaBneHus -
. OpraHun4yeckKoro cuHTes

e A

R TT

CTpemun TenbHbLIA POCT HNUC/a CUH Te30B
npueen K ohopmieHnio 0TAe/IbHbIX ero
CamoCTOATENbHbLIX HanpaBneHni,
xapaxkTepusytoumuxca cnetupuyeckumm
NPM3HaKamu: cbipbeBoil 6a3oi
(HedbTecnHTes), npuemammn (KMCAOTHLIA
Karanui), (pu3nueckim Bo3jeicTBUEM
(nmasmocuHTes), NpUpPoaoi NPoOAYKTOB
(meTannoopraHuyeckin CUHTE3),
HasHa4yeHnem NPoAyKTOB (CUHTE3
GUonomueckn aKkTMBHbLIX BELLecTB),
CNOXHOCTHLIO (TOHKMIA OpraHnyeckunii
CUHTE3) unKn, HaobopoT, NPOCTOTOI
("KNUK"-cuHTe3), (hasoBbIM COCTOSAHMEM
cpeab! (raso-, XmaKo- u TBepaohasHbIi
CMHTE3), Temneparypoil (KpMocnHTe3).
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Peanin3aumsa opraHM4ecKoro cuHTesa BK/IouaeT cneaylolime HayuHble,
OpraHu3aLyMoHHble U TeXHO/IornYeckne atanbl: 3ajaHne CTPYKTYpbl LieneBoi
MOJ1eKy/Ibl, PACCMOTPEHI e BO3MOXHbIX CXeM CUHTe3a, Nof60p NPOAYKTOB,
annaparypbl, NpoBeieHne XUMUUecKnx peakLinii, BbieneHne NpomMmexyToUHbIX 1
LieneBbIX NPOAYKTOB, UX aHa/In3 U OUNCTKY, Mo uumpoBaHne, NpUHATE Mep




OCHOBHbIE peaKIU¥ OPraHM4YeCKOro CHHTE3a

- T'napupoBaHue - NPUCOCAUHECHHUE BOJAOPOAA 10 KPATHOM CBA3M.

- JlernipupoBaHue - OTHICIVICHHE BOAOPOAA ¢ 00pa3oBaHMeM KPATHOM CBSI3M.

- 'naparanus - npucoeAMHEeHe BOAbI 10 KPATHOM CBA3M ¢ 00pa3oBaHMeM CIIMPTA.
- Jlermaparanus - oTuienJieH1ue BoaAbl ¢ 00pa3oBaHMeM KPATHOM CBSI3H.

- AJKWJINPOBaHUE - 00MEH BOAOPOAAa HA YIVIEBOAOPOAHbIA PaIUKAJL.

- AIJIMPOBAHUE - BBEJICHUE B MOJICKYJIY OCTATKA KaAPOOHOBOM KHCJI0ThI
(auuabHO#M rpynmnsi).

- HIMKJIU3auus - 00pa3oBaHue HUKJIUYECKON CTPYKTYPhI B MOJICKY.IE.

- TaJI0reHUpoBaHUE - BBEACHUE aTOMA I'aJIOTeHAa B MOJIEKYJY OCPEACTBOM 00MeHa
BOJOPOAA HA raJIOTCH WM NPUCOCAMHCHUA 110 KPATHOU CBSI3M.

- HutpoBaHnue - o0MeH Bogopoaa Ha rpynny NO2.

- JTepuPuKaAUS - B3AUMOACHCTBHE OPraHUYECKON KUCJI0ThI CO CIIUPTOM C
MOJIY4EeHHMEeM CJI0KHBIX 3(UpoB.

- OKHCJICHHE - B Y3KOM CMBbICJIE - BHEJPEHUE KUCJI0POAA B MOJICKYJLY, B IIUPOKOM -
JII000€e U3MECHEeHHE B MOJICKYJIe, MIPUBOASIIEE K YBEJIUUYCHUIO CTCIICHU OKUCICHUS
yIjIepoaa, HanpuMmep, AeruJpupoBaHue, MOBbIIIECHUE KPATHOCTH CBA3H YIVICPO/I-
yIJIEPO/I.

- Cyab(dupoBanue - 00MeH BOAOPOAA HA CYJab(Orpymnmy.

- HHoamMmepusanus




Oprabnunuyeckue
. BellleCTBa B MMUILIEBBIX
IPOAYKTAX

3HAYCHHUE IMUTAHUS - 00€CICUMBATh OPTraHU3M
[IUTATEILHBIMU BEIleCTBAMU: OCIIKaMU,
KHUpaMH, yIIIEBOAaMU, MUHEPaJIbHbIMU
COJISIMH, BOJOU U BUTAMHUHAMHU, TO €CTh
o0eCIeunBaTh Pa3BUTHUE U
KU3HEACATCIILHOCTh OpraHu3Ma.



4 Bezjm — BbICOKOMOJIEKY/IAPHbIE OPT dHHYEe CKHe BelleCTBa, C/I0XKHAA MO/IeKY/Id KOTOPBIX
I'IOETPO €Ha U3 aMHHOKHCJ/IOT; Ba)KHEMIIIasd €O CTaBHad YacTh M 0 CHOBA JKHBOI 0 Bellle CTBA.

0K — I/IABHBIM CTPOMTEIbHBIA MaTepHa K/IeTOK, TKaHeH H OPT aHOB, C/IY)KHT 0 CHOBOH
d Co3JaHus (pepMeHTOB, TOPMOHOB M APYTHX CoeAyHeHHH. B rporjecce ycsoeHus
. Oe/IKi pacIeIUIMIOTCA J0 COCTAB/IAIOIMX X aMHHOKHC/IOT, KOTOpbIe HCIT0/Tb3YITCS
e 3aréM I cHHTe3a Oe/lkoB uenoBexka. Bce aMHMHOKMC/IOTHI Ae19TCA Ha 3aMeHHMBIE, T. €.
: KOTOpBIE MOTYT OBbITh CHHTe3HMPOBAHbI CAMHM OPTaHM3MOM, U He3aMeHHMBbIe, KOTOphIe He
‘ o6pasyroTcs B opraHisMe M 0653arebHO JO/DKHBI [0 CTYIIATh C THII{eH.
gad * @y}nam Oe/KoB: IVIaCcTHUeCKast, KaTaIMTHUe CKasl, per y/IMTOPHasi, TPaHCITOpTHas,
3al{uTHas, JBWr aTeIbHas, 3artacarorijas M SHepreTrJe ckas.
| m’He,u,o CTaToK 6e/Ka MOXKeT CKa3aThCd Ha paboTe rTeueH:, JKejle3 BHYTPeHHEeH CeKp eLpiH,
‘cep/yia, MOXKeT BEI3BaTh OTpPHL{aTe/TbHbIe H3MEHeHHS T 0PMOHATBHOT 0 (POHa, yXy/jIIeHHe
YCBO€HHs BEIL[eCTB, MbIIEUHAs JUCTPO (1, MATTOKPOBHe, CHIDKeHMEe HMMYHUTeTa, T. K.
0e/IKK CBS3aHbI CO MHOTMMH CHCTeMaMH opraHisMa. M30bITok — nmeperpyska rneueHd U




IIpupoaHbie HCTOYHUKH OCJIKOB.
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‘OpraafueckKkne coeinHeHns, CoOCToAmM M*jﬂg'ﬂx
Bonopoz(a " Kucnopo,r.(a. Y ﬁom:mlmcma yI/IeBO0B UHC/I0
_aTOMOB BO/I0P0/ia BABOE MPEBbIMIAeT KO/IMUeCcTBO ATOMOB
yr/jiepoja, Mo3ToMy 3TH OpraHHvecKye BemecTBa H ObLIH
Ha3BaHbI yI/IeBo/laMH. B }KHBOTHOH K/IeTKe OHM HaxXoJATCHA B
KO/INUeCcTBax, He npepbimaromux 1—2, uaorga 5%. B
PacTHTe/IbHBIX K/IeTKaxX X cojiepKaHue MokeT aocTturarb 90%
CyX0H Macchl (K/Iy0OHHM KapTode/sa, ceMeHa H T. ;). Y I/IeBOAbI
00pa3yTca B pacTUTE/IbHbBIX K/IeTKax B mpoiecce
¢oTocunTe3a. JKMBOTHBIE MO/Ty4Yal0T YI/IEBO/AbI C ITHIIEH.

l'[pocnﬂe yIJ/I€EBO/AbI HA3BIBAIOTCA MOHOCAXdPDH/IdMH (I‘J'IIOK03EI,

i)

AHOr MK Monocaxapu,anu, Ha3bIBaIOTCA Mo/IMCcaXapHjaMi
(KpaxmaJi, I/THKOreH, Ie/I/TI/103a, MOHOMEPOM KOTOPbIX
ABJ/IAETCA I[/II0K03a). Y I/1eB0/bl BHINIO/HAIOT B OCHOBHbIE
(yHKOHN: CTPOUTE/IGHYI0 H 3HEpPreTHYecKylo.




NcTOoUYHUKN

[ TaBHBIMU UCTOYHUKAMHU
YIJICBOJAOB U3 MHUILX
SIBJISIFOTCSL: XJ1€0, KapTodelb,
MaKapOHbI, KPYIIbl, CJIaJI0CTH.
YuUCThIM yITIEBOJIOM SIBJISACTCS
caxap. Méj, B 3aBUCUMOCTH
OT CBOEIO IPOUCXOXKIACHMUS,
conepxutT 70—80 % K035l
1 (DPYKTO3BI.

K ymieBogHou rpyiimne, Kpome
TOI'0, IIPUMBIKAIOT U IIJIOXO
riepeBapuBacMbie
YEeJIOBEYECCKUM OPraHu3MOM
KJIeT4YaTKa u NEeKTUHBI.



Xupbl

Xupbl Unu TpUrnnuepnabl — NMPUpPoAHbIe opraHnyeckne coejuHeHUA, NosiHble CI0XKHbIe 3¢Mpbl rnmgepuHa
N OAHOOCHOBHbBIX YXMPHbBIX KUC/TOT; BXO4AT B KflacC TMNNAOB.
B )XMBbIX OpraHu3Max BbINOJIHAIOT, NMpeXje BCero, CTPYKTYPHYO U 3HepreTM4eckyro ¢YHKL{VIMI OHWU ABNAKOTCA
OCHOBHbIM KOMMOHEHTOM K/AeTOYHON MeMGpaHbl, a B XMPOBbIX K/eTKax CcoXpaHAeTcA 3Hepremqecmﬁ 3anac

OpraHU3Ma.

Hapagy ¢ yrnesojamu u 6enkamm, XXUpPbl— OAWMH W3 [NaBHbIX KOMMOHEHTOB MNUTaHUA. XXUAKue XXuUpbl
PacTUTe/IbHOIo NpPpoucxXoXxgeHus 06bI4YHO Ha3bIBAKOT MacaMu — TaK e, Kak U C/IMBOYHOe Macno.

'Wﬂpupogﬁble XMpbI vallle Bcero cogepxar i

cneyowme »upHble KNCoTbl:
HacblileHHble:

A/iKkaHOBbIe KUC/IOMBbI.

creapuHosas (C,;H,.COOH)
maprapuHosas (C,sH;;COOH)
nanbmutnHosas (C,.H,, COOH)
kanpoHoBas (C.H,;;COOH)

macnsaHas (C;H,COOH)
HeHacblujeHHble:

A/iKeHOBblIe KUC/IOMBbI.
nanbmutonenHosas (C:H,,COOH, 1
[BOliHasA CBA3b)

oneunHosas (C;H;;COOH, 1

[BOliHasA CBA3b)

A/ZIKaOUEH0BbIE KUC/IOMBI:

nuHonesas (C,H,;, COOH, 2

[BOIHblEe CBA3N)

A/IKampuUEHOBbIE KUC/IOMbI.
nuHoneHosas (C,H,,COOH, 3 gBoliHble

| rpa2m)

B XMBOTHbIX MXMpax

npeobnagatoT
Hacbll eHHbIe XUPHbIE
KWCAOTbI, KOTOpbIe
AeNaoT WX TBEpAbiMU U
TyronaasKumu,

PacTutenbHble
XUpbI, 33 UCKIKUYEHUEM
NanbLMOBOro, KOKOCOBOMO
W Macna Kakao, Xuakue
bnarofgapa CoAepXaHuto
MOHOHEHAChIU EeHHbIX W
NOAUHEHACKIL EHHbIX

XWPHbIX ~ KUCAOT. 3TW
BaXHble Bell ecTBa
Ha3bIBakOTCA

He3ameHUMbIMWU, NOTOMY
UTO OpraHu3m He MOXeT
CUHTE3WPOBATL WX Cam W
BbIHY XA EH nony4arts
BMECTe C Nuuei.

PU3N0NOMYECKAA noTpe6HoCTs B
Kupax
- 0T 70 A0 154 r/CyTKU ANA MYXHUH

0T 60 40 102 r/CyTKN ANA KEHLLWH.

duznonornyeckKas nOTpeﬁHOCTb B
Xupax - ANA geten o roga 5,5-6,5
r/lkr maccbl Tena, ANA AeTel cTaplue roga —
oT 40 Ao 97 ricyTKuW.



VICMOYHUKU XUpos
JXUBOMHO20
MPOUCXOXOeHUA - C/IUBKU,
CbIpbl, AlYa, C/IUBOHHOE
Mac/o.

VIcmOYHUKU Xupos
pacmumesibHo20
MPOUCXO0XX0eHUs -
pacmumer/ibHble Macna,
opexu, ceMeuyku.




MKl eBkle NPoaYKTHI

[MprMepHoe KonuYecTeo rpammMoe B 100 T,

MK L eBbIX NPOAYKTOR

BHepretmyeckas
UEHHOCTE (B KK,

Benku

Aupel

Yrneesogkl

PxaHoi xneb

MW eHn YHBIA xneb
MaHHaa kpyna
[peyHeBas kpyna
MweHo

Puc

KapTodhensb

Mopox

MOpKOBb

KanycTa ceexasn
MomMuAaopkl CBEXKUE
OrypuUbl CBEXKWE

HABnoku ceexue

Macno pacTuTeneHoe
Caxap (necok)
[oBAAWMHA CpeiHer MU PHOCTH
CBUHUHaMWpPHaA
[MevyeHb

Cano roesKee TonneHoe
Pbiba ceexas

MONoKO KOpPOBLE LIENEHOe
CmeTaHa

Chlp ronnaHacku i
TBOPOr HEMW PHEIA
Macno cnueoYHoe
Macno TonneHoe

54
g
9.5
8,0
8.1
6.5
13
19,3
0.7
1.1
0.7
0.7
02

19,0
145
16,7
05
86
3.1
33
249
168
05

06
04
0.7
1.5
2;2
1.8
0.1
32
02
0.1
02
0.1

97.8
8.0
7.3
37
89,0
1.2
34
30,2
29,9
04
793
94,0

39,3
56,0
703
644
63.7
777
185
50,3
74
4.1
30
18
10,9

98,2
2.7

4.9
2.5
23
09
04
20




OpraHun4yeckune KuUcnotbl
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» CopG6uHoBas Kucnorah

JINMOHHaA Kucnora

HAono4yHasa Kucnorta

1 h "‘ /

MacnfaHasa kucnorta
UHaA Kucnora

YKCyCHas Kucnorta




B HacTos11ee BpeMs YHUCJI0 U3BECTHBIX OPraHN4YeCKuX
coeqMHeHn 0,1M3K0 K 30 MMJIJIMOHAM M He OTPAHUYEHO YHUCJIO0
TeX COeIUHEHUH, KOTOPbIe MOI'YT ObITh MOJIyYeHbl. B
XHUMHUYECKHUX JIA00PATOPUSAX KAKAbIN 1eHb CHHTEe3UPYIOTCH
COTHU HOBBIX BelecTB. OTKPHIBAIOTCH HOBbIC PEAKIIUH,
pa3padarbIBalOTCA HOBbIE CIIOCOOBI MOJTYYCHHS OPraHUYECKUX
BCILECTB, BHEAPAKTCH HOBbIE METOAbI CTUMYJIUPOBAHUA
XUMHUYECKUX PeaKIUi U HOBbIE METOAbI UCCJICIOBAHUS
XUMHUYECKHUX coeJuHeHUuil. COBpeMEeHHBbIH OPraHUuYeCKUl CUHTE3
MHOIOTPaHEH U MO3BOJISIET MOJIYyYaTh MPAKTHYECKHU JIIOO0bIE
OpraHv4YecKye BellecTBa, KOTOpbIe :KUBbIEe OPraHU3MbI
MOJIYYAKT C MUIIEH.
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