OPTAHUYECKHUE
COEJUHEHUS U
NX KJIACCUPUKAIIMS



C aaBHHMX BpeMeH BO3HHMKJIO €CTEeCTBEHHOE
pasaejieHue BCeX BeIlEeCTB HA
HEeOPraHuYecKkue M  OpPraHuvYecKue, T.e.
[HojiyyaeMble HU3 KHUBBIX OPraHM3MOB -
PACTeHUM, 5)KUBOTHDIX.

Ilo3:ke 3TO MNOHATHE PACIIUPUIOCH, U B
HACTOsIllee BpeMsA K  OPraHUYEeCKHM
BeIIeCTBAM OTHOCAT M TaKHe, KOTOpbIe He
HUMEIOT HHUKOI0 OTHOINCHHMS K IKHBBIM
OpraHu3MaMm, HalpuMep, MJIACTMACCHI.

CHHTE3UPOBAHBI BelIeCTBA, KOTOPbIX HeET
BOOOIIE B NpPUpPoOde, OHU  IOJYYEHBI
HCKYCCTBEHHO.



7 N

I 1. bepuemnyc
(1779-1848)

PaHblue npupoaHblie Tesa noapasaensiiucb
Ha MUHepasibHble, pacTuTesibHble 7
XXUBOTHbIe. A.JlaBya3be 1789 r. o6beguHun
BeljecTtBa )MXWUBOTHOMO M PaCTUTENIbHOIO
npoucxoxxaeHmsa. B Hauvyane 19 Beka
bepuennyc npuMeHuUn AN HUX BblpaXkeHue
«opraHmuyeckume», 4ytobbl OTMETUTb, UTO OHM
— NPoAYKTbI, BbipabaTbiBaeMble OpraHu3MomMm
YXMBOTHbIX U pacTeHun. Mexxay BewectBamm
OpraHM4eCKMMM M  HeOopraHu4YeCKumMm
nexana rnybokas nponacTb.
XUMUKM yMenu nosiydaTb HeopraHu4yeckKkue
Bewectea B JsabopaTtopumn, wucxogs wu3
NMPOCTbIX TeJI; HO 3TO He yaAasBasoCb ANfA
BellecTB opraHudyeckux. NosatomMy cuutanm,
4yTO nocneaHue MOryT BbipabaTbiBaTbhCA
TOJIbKO >XMBbIM OPraHM3MOM MNpu NOMOLUM
npucywie eMy TauHCTBEHHOM <)KM3HEHHOM
CWbl>». 3TO YYEHUE O <«IKU3HEHHOW cune»
(Butanucrnueckoe yuvyeHume ( nart. Vita —
XXu3Hb), 6bZI0O OWMOGOYHBIM, T. 1.
3aCTaBJ/IfJI0 BEPUTb B HaJIMuME KaKMX — TO
HeMaTepuasbHbIX CBepXbeCTeCTBEHHbIX
CUN.



1845 roa. Konbbe cnMHTE3NpPYET B HECKOJIbKO CTaAuUM
YKCYCHYIO KUCNOTY, UCNOJIb3YH B Ka4eCcTBe UCXOAHbIX
HeopraHMyeckme BELWECTBA: APEBECHbBIN YIofb, BOAOPOA,
Kncaopoa, cepy u xnop.

1854 roa. bepTtno cnHTesupyeT >xnponoaobHoe BeLwecTso.

1861 roa. bytnepos, AencTBYS M3BECTKOBOM BOAOW Ha
napadopMansgerna (nonmmep MypaBbUHOrO anbaernaa),
OCYLLEeCTBU/1 CUHTE3 "MeTuNeHnTaHa"” - BeLlecTBa,
OTHOCALLErocs K Kfiaccy caxapos.

1862 roa. beptno, nponyckas BOAOPOA MeXAay YrofibHbIMU
SN1eKTPoAaMu, nony4yaeT aueTuneH.

9TW 3KCNEPUMEHTbI NOATBEPXKAA/IN, UTO OpraHMYECKME BELLECTBA UMEIOT TY
e Npupoay, YTO M BCE NPOCTble BELECTBA, U HAKAKOW XU3HEHHOW CUNbl ANS

nx obpasoBaHus He TpebyeTcs.



UYTto oOLlero B cocraBse
opraHu4YecKux BeLlecTB?

OpraHudeckue HeopraHunuyeckue
BeéllecTBa BellecrBa

= CH, - H,

= C,H.OH - Ca(OH),

= C,H, - H,CO,

. C6H1206 ) Coz

« CHNH, - NaCl

. CH,COOH . Fe



eHT

Obounsin xnesi

Puc. 4. U3genxmwss u MAaATEpPpHAJAbI, IIOJIYVUEeHHBIEe Ha OCHOBE

CHHTETHYECKHNX OPraHUYEeCKHUX coenumHeHui: I — maacTMACCHI;
2 — JIeKapcTBEeHHBIE cpencTBa; 3 — MO¥OIIITHIE cpeacTBa;
4 — cHHTeTHJYeCcKHEe BOJOKHA ¥ TKaAHW; § — KPaACKW, SMAaJIX ¥ KJISH;
6 — cpencTBa OJIsa COpPBOBI C HACEKOMBIMM; 7 —— VOO peHMs;
S — cmHTEeTHUYecKUue KayuadyyKIx
e




1) MHOro4YncnNeHHOCTb OpraHnyecKmnx BelLecTB

OpraHuyeckue HeopraHunyeckue
BelllecTBa - BelleCTBa -

6onee 25 MnH. okono 600 TbIC.




\
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2) OpraHnyeckue BeLlecTBa ropro4mn




3)

MMBaroTCA I
HarpeBaHUN




4) BonbLWKUHCTBO OpPraHN4YecKkux
BelecTB He pacTBOPUMO B BoAe



BemecrBa, uMerInyMe OAMHAKOBBIN COCTaB MOJICKYJI,

HO

pa3Hoe CTPOEHHEe M CBOMCTBA HA3ZLIBAKOTCSH

N30MepPaMHu.

LTPYKTYPHDBI@ H30Mepbl
CsHi2

CH3=CH5>~CH>-CH5>-CHa;

H-NeHTaH

5) CywecTtBoBaHue n3omeposB




[[MaBHbLIN KpUTEPUN BCErga oCTaeTcs —
Harimive B COeaANHEeHUAX XOTHA Obl OOHOIO
yrrnepoaHoro atoma.

‘ ¥Yruepon
O Bomopon

‘ Kucnopon

MeTaHomx



OCHOBHOH 3JIEMEHT B OPraHH4Ye€CKUX
COeJMHEHHUSX — ITO YIJIEPOA U BOAOPO.



IlpuMepbl OPpraHuvYeCcKUX BEIIeCTB:
» YKcycHast kucjaora CH3-COOH,
= dTHioBbin ciupt CH3CH20H,
= caxapo3sa C12H22011,
= I1I0Kk03a CeH120e6,

= anernjeH HC=CH,
= AlleTOH

3anucbiBaeM NPU3HAKUA OPraHUYeCKUX
BCIIICCTB.
1. Coaep:kar yriepo.

2. Topar mu (mam) pazgaraprces ¢ o0pa3oBaHHEM
yYIJIePOACOAEPKANUX POAYKTOB.

3. CBsI3M B MOJIEKYJIAX OPraHMYeCKUX BelleCTB KOBAJIEHTHDIE.

B 2013 roay 3aperucrpupoBano 20-MUJUIMOHHOE OPraHUYECKOe
BeILECTBO.



OpraHun4yeckasa XMMUA - xumus

yas1eeo000op0008 U Ux pyHKUUOHa IbHbIX
rMPOU3800HbIX.

opraHuyeckue BellecTBa

pyHKUMNOHaNbHbIE

yrnesoaopoabl npou3BoOAHbIE
yrneesonoponos




Cnoco0bl Ki1accu(puKanuu

* [1lo xapakTepy * Mo BUDOY
yrnepogHoro byHKLUMOHANMbLHOMU
ckeneta rpynnbl

-C—-C-C-C-

k H

oA .
Z
— C\

OH



I1o xapakTepy YIVIEPOIHOIO CKeJIeTAa

OpraHunyeckune
/co'ep,m-lel-mn\
AuUMKnNnyeckune
(anudpaTnyeckue) L
lNMpeaenbHble HenpepenbHble Kap6o- leTepo-
(HacbIWeHHb! | | (HeHacbIWeHHbIe LUKITNYECKN LMKNn4eckume

e) )

ANUUUKIINYECKHn ApomaTtuyeckue

Q
A\ >4




I1o xapakrepy yriepoaHOro CKejera

e ALUMKNUYECKue — e LiInknnyeckue —
cCOeVHEeHUs C coeanHeHus C
OTKpPbITOWN, 3aMKHYTOM Lenbio

He3aMKHYTOM LienbIo aTOMOB yrnepoga
yrrnepogHoro

cKerneTa <:>
.C-C-C-C-




AIMNKJINYECKUE

(nu anudarndyeckue) COeTMHEHHUS = 3To

COCIMHECHHUSA C OTKPHITOU HE3AMKHYTOM LEIbIO
YIJIEPOAHBIX aTOMOB, KOTOPAasi MOKET ObITh KAK
NPSIMOM, TAK M Pa3BETBJICHHOM

e [Ipaman uenb e PazBeTBIIeHHas
yrnepoaHbIX Luenb aToMoOB
aToMoB yrnepopaa

.C-C-C- -.C-C-C-C-
.C-C=C- C



AJ.[HKJIH‘IC CKHE¢ COCTHHCHHA

nmpegesbHBIE
Br

I
CH;-CH;-CH;-CH; CH, CH;-CH-CH;-CH,
n-IleHTax 2-Bpombyrax

HEIIpeACJIObHDBIE
?Hs
CH,=CH-CH, CH,=C—CH=CH, HC=CH

[Iponunex HMzonpex ALeTHNEH
—




Quwmuecmte COCOUHECHUS -

B 3aBHCHMOCTHM OT NPHUPOALI  ATOMOB,
COCTABJISIIOIIUX LUK, Pa3IuYaroT
KApOOIMKINYECKHE M TIeTepoOlUKINYEeCKUe
COCTUHECHMH.

Kapoouuknuueckue coedunenus coaepxKar B
[UKJIe TOJbKO aTOMBbI yriiepoaa. OHu aeasiTes
HA [B€ CYIIECTBEHHO pa3IH4YaloUIUXCs II0

XUMHUYECKUM CBOMCTBaAM rpynmnebl:
aquparnyecKue MUKJINYIECKHE - COKPAIIEHHO
aluyuUKIuUYecKue - W apomamuyecKue

COCAMHCHMNHI.



l{ap 7 OIHKJIHYCCKHE COC¢JHHCHMA

AJHIHKIHYEeECKHE

H, CH, Hz('|3 (|3H2 H2(|3 (|l‘|H
H.C CH, H,C et CH
H.C CH, \CH’; CH,
[{nxarobyran [{nxarorexcas [[nxarorexcex

APOMATHYECKHE




I'emepouukiuueckue coeOuHeHu:

coaep:xar B ILHKJE, KpoMe aTroMOB
yrjepoaa, OAMH HWJIH HECKOJbKO
ATOMOB  JPYIHX  3JIEMEHTOB -
2emepoamomos

(oT rpeu. heteros - npyroi, MHOM) -
KHCJIOPO/, a30T, Cepy U Ap.



FeTep OIHR/IHYCCKRHE COCTHHCHMA

HC—CH ok,

N
\ / HC CH
0 g g
ITUIEHOKCHA Tuoden [Tupunun

(>moKcun)




Knaccudgukauyusi coeduHeHul rno
pYHKUUOHaJIbHbIM 2pynnam

CoeanHeHns, B COCTaB KOTOPbIX BXOOAT TOMbKO
yrrepoa v Bogopo/, HasbIiBalOTCH
yaneeodopodamu. [lpyrne, bonee
MHOrOYNCIEHHbIe, OpraHNn4Yeckne coeanHeHus
MO>XHO paccMaTpuBaTh Kak MPon3BoHbIE
YINEeBOOOPOAOB, KOTOPbIE 06pa3yroTcs nNpu
BBEJEHMN B yrneBoaopoabl pYHKUUOHAIbHbLIX
a2pynn, cogepxaluux apyrme anemMmeHTbl. B
3aBUCMMOCTM OT Npupoabl dyHKLUMOHANbHbIX
rpynn opraHn4vyeckne coeguHeHnsa AensiT Ha
KJ/1acchl.




Kacchl opraEiyeckKHX ¢oeTHHECHHH

Oyuximonams- | Haspanme Knacenr Obas Howie
Hasl TpyIIIa IPVINIBI ¢ 0 e IH e HIiT dopmMyIIa PR
CnUpTEI C,H;0OH
-0OH [ ApoicCHT R-OH STHIOBHH CHPT
Penomer -oH
dbenon
CH,CHO
ANbaeruael ﬁ)c:o ;cnmﬁ
=0 Kapbonun STRaetra
KeTtoner R>C=0 bty
R aUueTOH
0 0 CH,COOH
B Cf Kapborui Kapbonoerie R- Cf ymiycnax
OH FRCHOE OH KHCIIOTAa
Hutpo- CH;NO,
-NO, Hurporpynna COCOHHEHHA R-INO, HHT POMETAH
| > $NH,
_NH, AMHHOTPYIIIA AMHHEI R-NH, =
F.-ClL -Br.-I | ®Top, :mop, CH,CI
F,-Cl, -Br, -1 GpoM, ol ["anmoreno- R-Hal o HB“:T i
(Hal) (ranorex) IPOH SBOOHEIE el

[Tpumeuanue: ¥ GYHKIIHOHATEHEIM IPYIIIaM HHOTAA
OTHOCAT OEBOHHYVIO H TPOHHVIO CEA3H.




B cocTaB MoOJIeKYJI OpraHn4ecKUX COeIMHEeHMH
MOI'YT BXOAUTH JABe MJIH 00jiee OJMHAKOBBIX
WIM PAa3JHYHBIX (PYHKIHMOHAJbLHBIX TI'PYIIIL.
Hanpumep:

HO-CH2-CH2-OH (3THJI€HIJINKOJIb);

NH2-CH2-COOH (aMmuHOKMCJIOTA 21UUUH).



Bce kiacchl OpraHMYeCcKUX COeIMHCHUM
B3auMoOCBsaA3aHbl. llepexoa OoT OAHMX KJIACCOB
COCAMHEHNMH K JPYIHM OCYIIECTBJIACTCH B
OCHOBHOM 32 cuer npeBpalIeHUs
(YHKIUOHAJBHBIX TIpynn 0e3 H3MeHEHUd
yriaepoaHoro ckejgera. CoequHeHHUS KaXKIOIO
KJIACCA COCTABJIAIOT FOMOJIOTMYECKUN PSA/L.




3aaHue: OINpeAeJUTh K KAKOMY KJaccy
OTHOCUTCH JaHHOE COeJMHEHUEe

CH3=CHz— CHz

CH3 —CHs3
CH3-CHz-CHz—-CHz —OH

CHz=CH-C=C—CHz—CHs



Kiaaccudpukanus 1o
(PYHKIIHOHAJIBHBIM I'PyIam

OyHKUMOHaNbHagA rpynna — 3T1o rpynna
aToOMOB, onpegenamowasd XUMMmMYeckue
CBOUCTBA coeanHeHund "
NPUHAONEXHOCTb ero K
onpegeneHHOMY Knaccy opraHnYecKux
coeaNHEHUN



OCHOBHBIE KJIACCHI OPraHUYeCKHUX

Ha3BaHue ki1acca DYyHKIHOHAJIbHASA I[Hpumep coenuHeHust Ha3BaHnue
CoOeTHHEHHS rpynna win HaJIu4due CoOeTHHEHH
KPATHOM CBS3H
AnKaHbl Bce cBA3M 37aH
OOMNHaDHbIe
CnHa2n+2 C-C CH.CH,
ArnKeHbl OnHa nBOWHas JTeH (dTnneH)
CBA3b
CnH2n C=C CHy ==k,
AnNKuHbI OpHa TponHan 3TuH
BA3b
CaHan-2 c=C CH=CH (AueTunneH)
AnkagueHbl [iBe ABOMHbIE BytagueH-1,3

CaH2n-2

CBA3N

CH,=CH-CH =CH,




OCHOBHbI€ Krnaccbl OpraHM4YecKux

coeaVHeHUuu
Ha3BaHue knacca | ®yHKUMOHaNbHas Mpumep Ha3BaHue
coeaANHEeHus rpynna vwnmu coeaAUuHeHus coeaAUNHEeHUA
Hanniue KpaTtHou
CBSI3N
CnnpThl M'mapokcunebHas JTaHon
~OH CH3CH2-OH
NMpocTble acpupbl | Okcurpynna OnaTtunoBbIn
~O0= | CHiCH2—O—CH:CH: | 9pUp, 3TOKCM3ITaH
Anbaernabl Kap6oHunbHas _?I g 0 YKCYCHbIN
O CH3—C anbaerung,
_a H aTaHanb
KeToHbl KapGoHunehas | SaE R ALIETOH,
0 NponaHoH
0
KapG6oHoBble Kapﬁokcglghﬂgaﬂ CHs—c”? YKcycHas
KUCNOTbI oy “OoH KUCIOTAa,
0 3TaHoOBas KUCIoTa
@) CH: —(C »
CrnoxHble acdunpsbl Cng)lék{%-ichPHaﬂ N\O — CHs MeTtunoBsbin achup

YKCYCHOM




