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Y4eOHoe nocodre COOTBETCTBYET Mporpamme OakajiaBpuaTa o opraHuye-
CKOM XMMHHU U MPEITHAZHAYEHO JUIsl 0aKaaBpOB CEIbCKOXO3SICTBEHHBIX BY30B
OYHOU M 3a0YHOMW (BKIIIOYAs JUCTAHLIMOHHYIO) (hopM OOy4YeHHs IO HalpaBJICHU-
am: 35.03.05 «Arponomus», 35.03.03 «ArpoxumMust 1 arpONIOYBOBEICHUE .

B ocHOBY nocTpoeHust Marepualia nojl0KeH IPUHIUI KIacCU(PUKALUU Op-
raHUYECKUX COETUHEHUI N0 (PyHKIMOHAIBHBIM IpynnaM. Y4eOHoe nocobue co-
CTOMT U3 TPEX Pa3/iEeioB.

B pasgene «Teopernyeckne OCHOBBI OPraHUYECKOM XUMHUU» B JOCTYII-
HOW (popMe KpaTKO M3JI0KEHbI OCHOBHBIE TEOPETHUUECKHE IMOJIOKEHUS, JaHbI
IIPEICTABIICHNS] O CTPOEHUH OPTaHMYECKUX BELIECTB, BUAAX CBS3EH, TUMAaX U
MEXaHU3MAaX OPraHUYECKUX PEAKIUH.

B pasnene «Knaccel opraHnueckux COEIUMHEHMI» OmHucaHbl Haubosee
Ba)KHBIE CIOCOOBI MOJYYEHUS! M CBOMCTBA OPraHMYECKUX COEIMHEHHM, HX
OMOJIOTMYECKOE 3HAUCHHUE U MPAKTHYECKOE MPUMEHEHHE C YUYETOM HKOJIOruye-
CKUX TpOOJIeM.

Oco0oe BHMMaHHE YAEJICHO MPUPOIHBIM COEAUHEHUSM, PACCMOTPEH-
HBbIM B pazzeie «['eTepodyHKIIMOHATBHBIE COEIUHEHUS (OKCUKUCIOTaM, Oell-
KaM, yTJ€BOJaM, HYKJIEHHOBBIM KHCIIOTaMm), KOTOPBIE COCTABIISIIOT OCHOBY
KU3HEJEATECIbHOCTA PACTUTENIbHBIX M >KMBOTHBIX OPraHU3MOB, MUIIEBBIX M
JIPYTUX NPOAYKTOB MepepabOTKU CeIbCKOXO03SIMICTBEHHOTO CHIPHSI.

B npunoxxennu mnpuBeneHsl GOpMYJTIbl U Ha3BaHWUS HaMOOJEe BaXKHBIX
MIPEJICTABUTEINIEN KJIACCOB OPTAHUYECKUX COCIUHEHUN.

Ta6n. 2. Wn. 17. bubGnmorp.: 8 Ha3B.
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IpeauciaoBue

B nHacrosiiiee BpeMsi HET HU OJJTHOM OTPAaCiIM HAPOJIHOTO XO35M-
CTBA, HE CBA3aHHOW TAK WJIM MHAYE C OPraHUYECKON XUMUEW: MUILE-
Bas, JepeBomepepadarbiBaroias, JaKOKpacoyHas, TOTUIMBHAS MPO-
MBIIIJIEHHOCTh, CEJIBCKOE X03IMCTBO U JIp. OpraHuyecKue BEIIeCTBa
— 9TO MPOAYKTHI MUTAHUSA, a TAKKE 0JI€K1a, 00YBb, TOILIUBO, CTPOU-
TEJIbHBIE MATEPUAJIBI, KAYUyKH, PE3UHA, JIAKW, KPACKHU, MIACTMACCHI,
BOJIOKHA, KPACUTEJIH, JIEKAPCTBA, NECTULIUA/IBI U T.]I.

CoBpeMeHHasi TEXHOJIOTUS MEepepadOTKU CEIbCKOXO35UCTBEH-
HOTO CBIPbSI U TOJYYEHHUS] MHUIIEBBIX MPOAYKTOB, JIEKAPCTBEHHBIX
mpenaparoB, NECTULIMAOB 0a3upyeTcs Ha TITyOOKOM 3HAHWU XUMHUYE-
CKMX M OMOXMMHMUYECKUX IMPOIIECCOB, MPOTEKAIOIMINX Ha BCEX ATamax
IPOM3BO/ICTBA.

Kpome Toro, opranmyueckue BEHIECTBA SABJISIOTCS MaTepHallb-
HBIMU HOCUTEJISIMM >KU3HHU Ha 3emiie. Kaxplii )KMBOM OpPraHu3M CO-
JNEPKUAT JIECATKA OPraHUYECKUX COCAWHEHUW, B TOM YMCIE TaAKHUX
CJIOKHBIX, KaK O€JIKW, JIMMUJbI, YIJIEBObI, HYKICMHOBBIC KHUCJIOTHI,
TOPMOHBI, BUTAMUHBI, KOTOPbIE HAXOJATCSA B MOCTOSAHHBIX B3aHMO-
IpEeBpaIICHUAX, 00CCIECYMBAIOIINX €ro KU3HEACSITEIHbHOCTh. OTH
MpPEBPAICHUST TTPOUCXOJAT B COOTBETCTBUU C 3aKOHOMEPHOCTSIMH,
ONPENCIAIINMA CBOMCTBA PA3JIMYHBIX KJIACCOB OPraHUYECKUX CO-
CAVHEHUM.

[Ipennaraemplii yueOHBINM MaTepHrall COOTBETCTBYET MPOrpaMMe
OakanaBpuara Mo OPraHUYECKOW XMMUU U MPEIHA3HAYEH 1)1 OaKiiaB-
POB CEINBbCKOXO3SIUCTBEHHBIX BY30B OYHOW M 3a04HOW (BKJIOYAsl JU-
CTaHIIMOHHYI0) (hopM oOydeHus no HampasieHusM: 35.03.05 «Arpo-
HOMUSDY, 35.03.03 «Arpoxumus U arpornOYBOBEICHUEY.

[lenp n3ydyeHUs] OpraHUYECKO XUMUU — (POpMHUpOBaHUE y Oy-
OyIIUX CHEHHATUCTOB MPEACTABICHUS O POJIM U MECTE OpraHuye-
CKOM XUMHUH B Psiy OMOJIOTHYECKUX M CIEIUATbHBIX JUCIUIUINH,
NpUOOpPETEHNE KOHKPETHBIX 3HAHUW O CTPOCHUH, CBOMCTBAX Opra-
HAYECKUX COCAVMHECHUN U MYTAX UX WUCHOJIb30BAHUS B MPAKTUYECKOMN
NEATENLHOCTH U MPOU3BOJACTBE, 4 TAKKE PA3BUTHUE Y CTYJICHTOB WH-
Tepeca K MO3HABATEIbHON JEATEIbHOCTH U MOTPEOHOCTH K camM000-
Pa30BaHUIO.



B ocHOBy mocTpoeHusi Matepuasia MoJIOKeH MPUHLIMI KJIaCCH-
dbuKanuu OpraHUYeCKUX COCAMHEHUN MO (DYHKIIMOHAIBHBIM TPYII-
naM. Y4eOHOe N0CcOOne COCTOUT U3 TPEX pa3cioB.

B pasznene «TeopeTtnueckre OCHOBBI OPTaHUYECKOW XMMHUU» B
JIOCTYMHOU (hopMe KPaTKO U3JI0KEHBI OCHOBHBIE TEOPETUUECKUE TTO-
noxxeHusd. JlaHbl npeACcTaBiICHUSI O CTPOEHUH OPTraHUYECKUX BEIIECTB,
O BHJIaX CBSI3CH, TUIIAX U MEXaHU3MaX OPTraHUUECKUX PEaKIIUA.

B paznene «Knaccel opraHM4ecKux COEOUHEHU» PACCMOTpE-
Hbl HanOoJiee Ba)KHbIC CIOCOOBI MOJYYEHUs] U CBOMCTBA OpraHuye-
CKMX COCIMHEHUM, MX OHOJIOTMYECKOE 3HAUYCHUE U TMPAKTUUECKOE
MPUMEHEHUE C YYETOM SKOJIOTUYECKUX TTPOOIIEM.

Paznen «['eTepodyHKIIMOHAIBHBIE COCIUHEHUS» TMOCBAIICH
NPUPOJAHBIM COCIUHEHUAM (OKCHKHCIOTaM, YIJIeBOoAaM, OejKkaM,
AMUHOKHUCIIOTaM, F€TePOLUKIaM, HYKJIEMHOBBIM KHCIIOTaM).

Oco0oe BHUMaHHE B TTOCOOMHU YIEIECHO OPTraHUYECKUM COEIU-
HEHMSIM, COCTABJISIONIMM OCHOBY IHIIEBBIX U JPYyTHX IPOJYKTOB
nepepaboTKH CEebCKOXO03UCTBEHHOTO CBIPhsi (KapOOHOBBIM KHCIIO-
TaM, JKupam, Oejikam, yrieBojgaM, BUTAaMUHAM U JIp.).



BBenenue
IIpeameT opraHn4ecKo XuMHHU

Opranuyveckasi XuMHsl — 3TO HayKa, U3ydaromias COeIUHCHUS
yIJIepoJa, Ha3bIBAEMbIE «OpraHndyeckumm». Ha3zBaHue «opraHuye-
CKHE COCJIMHECHUS» U «OpraHuyeckas XUMUs MPOU3O0IUIM OT CIOBa
«OpraHusm», T.K. OOJBIIMHCTBO OPraHUYECKUX BEIIECTB ObLIU BbI-
JIEJIEHBI U3 JKUBBIX OPraHU3MOB.

B HacTosiiee BpeMsi opraHuueckas XMMHsl U3y4aeT BCE COe/Iu-
HEHHUsI, COJICpIKAIlle aTOM YIJIepo/ia, HE3aBUCUMO OT UCTOYHUKOB HUX
NOJIy4eHHUS (U3 NPUPOJHBIX MPOAYKTOB I CUHTETUYECKUM ITyTEM).
B cBs3M C 3TUM OpPraHMYECKyr0 XUMHUIO MOKHO OINPEACIIUTh Kak
«XUMHIO COEAMHEHUN YTIIEpOaay.

Bce cnenuduyueckne 0COOEHHOCTH OPraHUYECKUX COCIMHEHUMN
MPOSIBIIAIOT YK€ TaK Ha3bIBa€MbIE YTJIEBOJAOPOJbI — BEIIECTBA, CO-
CTOSIIME W3 Yriepoaa W Bojopoaa. Bece ocranbHbie 00J€e CI0KHBIE
OpPraHUYeCKHE COEIUHEHUS MOXHO paccMaTpuBaTh KaK MPOU3BOJ-
HBIE YTJIEBOJIOPOJIOB, & OPraHUYECKYI0 XUMHUIO MOXHO HAa3BaTh «XU-
MUEW YTIEBOJOPOIOB U UX MPOU3BOIHBIX .

[IprurHbBI BBIJEICHUS] OPraHUYECKON XUMHUU B CAMOCTOSATEIb-
HYI0 HAayKy CJIEAYIOIIHE:

1) 4nciio W3BECTHBIX OpPraHUYECKUX coeAuHeHui (okoso 20
MJIH) HAMHOTO OOJIbIII€ YKClia COEITUHEHUN BCEX OCTAIBHBIX 3JIEMEH-
ToB. B HacTosee Bpems uzBecTHo 0ojiee 700 ThIC. HEOPraHUUYECKUX
coeIMHEHNM, Toraa kak npuMepHo 200 ThIC. HOBBIX OPraHHUYECKUX
COEMHEHMI MOIYy4Yat0T €XKEr0/IHO;

2) OpraHnYecKre BEIIECTBA B CHIY MX MHOrooOpasus MMEIOT
BOKHOE MPAKTUYECKOE U OMOJIOTHYECKOE 3HAUCHHUE;

3) UMEIOTCS CYIIECTBCHHBIC Pa3INYUs B CBOMCTBAX W PEaKIIH-
OHHOM CIMOCOOHOCTH OPTaHMYECKUX M HEOPTaHUUYECKUX COCIMHEHUH,
YTO MPUBEIO K PA3BUTHUIO CHEHUPUUECKUX METOJOB UCCICIOBAHUS
OpTraHUYEeCKHUX BEIIECTB.

Tem He MeHee, HEOOXOIUMO pacCMaTPUBATh OPTraHUYECKYIO XU-
MHUIO B TECHOM B3aMMOCBS3U C IPYIMMH HAayKaMH: HEOPraHHYECKOH,
AHATMTUYECKOU, PU3NYECKON U KOJUTOMJHOW XMMHUEH, a Takxke ¢ pu-
3UKOW U MaT€MaTUKOM.



Opranuyeckasi XuMusi JISKUT B OCHOBE TaKUX HAyK, KaKk OMOXU-
MUSl 1 (PU3HOJIOTHST pacTeHUM M >KMBOTHBIX. M3yuenue menoro psa
CHEIUAIbHBIX JUCIUIUIMH, TAKUX KaK arpoXUMUs, MOYBOBE/ICHUE, 3a-
IIUTa PAaCTEHUM, MUKpOOHOIOrUs, (apMaKoJIOTus, MUILEBAs XUMMUSI,
TEXHOJIOTHSI TIEpEepPa0OTKU U IKCIEPTU3a CEITLCKOXO3SHUCTBEHHOM IMPO-
JTYKITUH U JIp., 0a3UpyeTcsi Ha 3HAHUAX MPOIECCOB, UAYIIUX C Y4aCTHEM
OPraHUYECKUX COCIUHCHUMU.

[ToaToMy opranudeckast XUMHUsI 110 MPaBy SBISIETCS PyHIAMEHTOM
JUTSl TIOJITOTOBKU CTICIIMATTUCTOB BBICIIIEH KBATH(PUKALIUU, (DOPMUPYET Yy
HUX OMOJIOTUYECKOE MBIIIICHHUE.

3HayeHMe OPraHUuYeCKON XUMUM

Opraandeckas XUMHUsI UMEET BaKHOE OHMOJIOTHYECKOE M IpaK-
TUYECKOE 3HAUYCHME W TECHO CBsI3aHA C MOBCEIHEBHOM JKM3HBIO CO-
BPEMEHHOI'0 OOIIECTBAa, ¢ MHUPOBBIMU IpoOJeMaMH YeJIOBEUSCTBA.
W3 opraHn4eckux BEIIECTB COCTOSAT IMHUIIA, TOTUTMBO, OJIeK/1a, 00YBb,
Mebenb u T.. MHOrue 3a7a4i COBPEMEHHOM TEXHUKH MOTYT OBIThH
pEIICHBI JUITH TIPU MCTIOJb30BAaHUHU HOBBIX CUHTETHYCCKHX MaTepH-
aJIoB (BBICOKOMOJIEKYJIIPHBIX COSTUHEHHMI) — IIJIAaCTMAcC, CUHTETH-
YECKUX BOJIOKOH, OPTaHUYECKOTO CTEKJIa, KAYIYKOB.

CenbCcKOMY XO3SUCTBY OpraHMYecKas XUMHs JacT yIoO0peHus,
MECTULIUIBI BCEX BHUIOB (FepOMITUABI, WHCEKTHIUIBI, PETyJISTOPHI
pocTa u Ap.), 00eCIIEYNBAIOIINE BHICOKYIO YPOKAWNHOCTh PACTCHHI U
IIPOTYKTHBHOCTD C/X )KUBOTHBIX.

CoBpemMeHHas TIUIIEBas XUMHSI HE MOYKET YCIICIITHO Pa3BUBATHCS
0€3 UCIOJIb30BaHNsI KOHCEPBAHTOB, IMUIIEBBIX KPACUTEJICH, BKYCOBBIX U
JYIIWCTBIX T00aBOK.

Benuko 3HaueHne opraHMuecKoi XUMHUHU U JIJ1 00OPOHBI CTPAHBI.

OpmHako ¢ ypoBHEM pa3BUTUSI OPTAHUUECKON XUMUU CBS3aHBI U
JOTIOJTHATEIIbHBI KOM(OPT B KU3HHU YEJIOBEKA, M POCT DKOJIOTHYC-
CKHUX TIpoOJieM, T.K. OpTaHUYECKUE COCAMHEHUS — 3TO, C OJHOU CTO-
POHBI, CHHTETUYECKUE KPACUTEHU, BOJOKHA, MOJTMMEPHBIC MaTepua-
JIbl, JYINUCTBIC N JICKAPCTBCHHLIC BCIUICCTBA, HO C JIPYFOﬁ CTOPOHHI,
— 3TO HapKOTHUKH, KaHIIEPOTEHbI, 00EBHIC OTPABJISIONINE BEIIECTRA.

Basicneinmumu ucmounukamu OpraHUYECKUX COCTUHECHUM
SBJISIIOTCA HE(PTh, YToJib, IPUPOJAHBIC Ta3bl, CIAHIIBL, TOP( U APYTrHUE
HCKOITaeMBbIE.



HedTh — 3TO cMech, I1aBHBIM 00pa3oM, YIJI€BOJOPOJIOB BCEX
BUJIOB, MPUPOJIHBIA ra3 — CMECh MPENENIbHBIX YIJIeBOA0po10B. Ka-
MEHHBIM yroJib, KPOME YTJIEpOj/ia, BKIIOYAET CMECh OPraHUYECKUX
BEILIECTB, COJIEPIKAIIUX KUCIOPO, a30T, cepy. boJibllioe KOJIMUeCTBO
OpPraHUYEeCKHX COCIWHEHUN MOIYYarOT U3 PACTUTEIBHBIX U KHUBOT-
HBIX OPraHKU3MOB U MEPEPaOOTKON JTPEBECUHBI.

Memoowt eébloenenus, OYUCMKU U AHATU3A OPTAHUYECKUX CO-
CAMHEHHM BeChMa MHOTOOOpa3Hbl B CHIIy pa3HOOOpa3us | CIie-
U(pUKY CBOMCTB OpraHnveckux BemiecTB. K Hanbosiee oO1mmuM MeTo-
JaM OTHOCSITCSI METOJbl IKCTPAKIMH, KPUCTAJIU3AIMU, BO3TOHKU
(cyOnumanuu) U (GpakIMOHHOW TEPEerOHKH, a TakKKe Xpomaro-
rpaduueCcKrue METOIBI.

Jlns ompeneneHus: cocTaBa OPraHUMYECKHX COCAUHEHHUH HC-
MOJIb3YETCS] KAUECTBEHHBIN aHAJIU3.

Opranuyeckue COEIUHEHMS, KpOME YTIepoja, COJAEpKaT u
ApyTHE 3JIEMEHTHI, TaK Ha3biBaeMble «opranoreds»: H, O, N, S, Hal,
P 1 HekoTtopbie MeTaibl. OOLIK MPUHIIUI KAYECTBEHHOTO aHAIN3a
— 9TO MpEeBpalCHUE DJIEMEHTOB B WM3BECTHBIC HEOPTaHUYECKHUE Be-
IIECTBA MyTEM COKUTaHUS WIM CIUIABJICHUS U UX OTKPHITHE C MTOMO-
b0 METOJIOB HEOPTAHUYECKON U AHATUTUYECKON XUMHUM.

KonudecTBeHHBIN aHaIKM3 MO3BOJISET ONPEIETUTh KOJTNYECTBEH-
HO€ COOTHOIIIEHHUE 3JIEMEHTOB B MOJIEKYJIE OPTraHUYECKOro COEINHE-
HUSL.

JIJ1st yCTaHOBJIEHUSI CTPYKTYPbl OPraHUYECKOTO BEIIECTBA ITUPOKO
MPUMEHSIFOTCST (PU3UKO-XUMHYECKUE METOJIbI UCCIIEOBAHUS, TAKUE KaK
orntuyeckas (Y®- u UK-) cnekTpockornus, METObI SIIEPHOTO MAarHUT-
Horo pe3oHaHca (IMP) u razoxuakoctHoi xpomarorpadpuu (I7KX), a
TaKKE€ MOJIEKYJISIPHASI MACC-CIIEKTPOCKOTIHSI.



Pasznaea |

TEOPETHYECKHUE OCHOBBI
OPI'AHUYECKOMW XUMUHN

Teopusi xummnueckoro crpoenuss A.M. bytiaeposa

Teopus xumuueckoro crpoenuss A.M. bytiepoa Obl1a chopmy-
aupoBaHa B 1861r. Ha OCHOBE BAXKHEMIIMX OTKPBITUH, CIEIIAHHBIX pa-
HEe, TaKUX KaK TIOHSATHUE BAJEHTHOCTHM XHMHYECKUX DJIEMEHTOB
(DpaHkiiaHa), MOJOKEHHE O YETHIPEXBAJEHTHOCTH aToMa YTIepojia
(Koms6e, Kyrmiep), cnocoOHOCTH aTOMOB YTJIEpO/ia COSTUHATHCS MEXTY
co0Ol B IIeNu OTKPHITOro u 3amkHyToro crpoenus (Kekyie, Kymep),
CUCTEMA M300PAKEHUSI CTPOEHUSI XUMUYECKUX COEIMHEHHUI C MOMO-
ubto yeprouek (Kymep).

OcHoBHbI€ Noy0)keHUs Teopunu A.M. byTieposa ciegyrommue:

1. B MoJieKkyJie BEIIECTB CYIIECTBYET OMPEAECIEHHbBIA MOPSA0K
CBSI3€M ATOMOB, Ha3bIBAEMbIM XUMUYECKUM CTPOCHUEM.

2. CTpoeHHEe MOJIEKYJIbl BEIIECTBA BBIPAXKAETCS OMPEACICHHON
dbopMyIoi, mpUCylIel TaHHOMY BEIIECTBY U OTPAXKAIOIIECH KaK €ro
CTPOCHUE, TaK U €ro cBoicTBa. CyIIeCTBYIOT pa3Hble CLIOCOOBI H300-
paxxeHust HOpMyJ1 OpraHMIECKUX COCTMHEHUMN:

obmas popmyna C,Hg
H H
noyHas gopmyia H - ﬁ|l — %J —H
H H

cokpaunienHas popmyna  H;C — CHj

3. PaznuuHoe cTpoeHre Mpu OJHOM U TOM K€ COCTaBe U MOJIe-
KYJIIPHOW Macce Ha3bIBACTCS «U30MEpHEl», a COSCIUHCHUS, NUMEIO-
e oJiHy o001y (opMylly, HO pa3HOE CTPOCHHUE, — «U30MEpPaMU».
Hanpumep, dbopmyne C4Hyg coOoTBETCTBYIOT ABa HM30Mepa C HOP-
MaJIbHBIM M PAa3BCTBJICHHBIM CTPOCHUCM LCIIN:



CH3—CH,—CH,—CHj5 CH3—(EH—CH3
H-OyTaH CH,
n300yTaH

4, XuMHUYeCcKHEe CBOMCTBA BEIIECTBA 3aBUCST OT €ro COCTaBa U
CTPOCHHUSI, BCIEACTBUE ATOr0, U3yyasi XUMUUYECKHE CBOMCTBA BEllle-
CTBa, MOKHO YCTaHOBHUTb €I0 CTPOCHHE M, HA00OPOT, 3Hasl CTPOCHUE
BEIIECTBA, MOXXHO IPEANOJIO0KUATh €Er0 XMMHUYECKHE CBOWCTBA. M3y-
YEHHUE 3aBUCHUMOCTH «CTPOCHHUE - CBOMCTBA» SBJISICTCS KIHOUYEBOW B
TEOPETUYECKON U ITPUKJIATHON OPTraHUYECKON XUMHUHU.

5. ATOMBI B MOJIEKYJI€, CBSI3aHHBIE KaK HEMOCPEACTBEHHO, TakK
Y yepe3 Jpyrue aToMbl, OKa3bIBAIOT B3AMMHOE BIIMSIHUE APYT HA JIPY-
ra, YTO0 U3MEHSET UX XMUMUYECKHM XapaKTep U PEAKIMOHHYIO CIIO-
COOHOCTH BeEIECTBA.

Teopus A.M. byTnepoBa mMena Ba)XKHOE 3HAYE€HUE, T.K. MPH-
3HaBajla MO3HABAEMOCTh BHYTPEHHEIO0 CTPOCHUS MOJEKYJ U JaBaja
BO3MO>KHOCTb MPEACKA3aTh HOBBIE, €IIIE HEU3BECTHBIE COCIUHEHUS,
KOTOpBIE ObLIM TMOJIyYEHbl BIOCIEACTBUU. B nmanbHelieM 3Ta Teo-
pHsl OJTy4rJia pa3BUTHUE U JTOTIOJTHEHUS.

Bujabl uzoMepuu OpraHuvecKuX coeIUHEHUH

1. CTpykTypHasi u3omepusi:

a) U30MEpHUsl YTIIEPOTHOM LIETIH (CKEIIeTa):

C4Hyp:
CH3;—CH,—CH,—CHj3 CH3—CfH—CH3
H-OyTaH CH,
n300yTaH

0) U3oMepHsI MOJIOXKEHHUST KPAaTHOM (JIBOMHOM WIJIU TPOMHOI ) CBSI3H:
C4Hg:

CH,=CH—-CH,—CH3 CH5;—CH=CH—-CHj3;
OoyTten-1 OyTeH-2



B) TayToMmepus (IuHaMUYecKass U30MEpHsi) — BHUJ H30MEpPUH,
Ipy KOTOPOM BEIIECTBO CYIIECTBYET B BHUJIC JBYX WJIM OoJjiee Tay-
TOMEpHBIX hopMax, B3aUMOINEPEXOAIINX IPYT B ApYyra:

CHg—ﬁ—CHg = CH3_$:CH2
O OH

2. IlpocTpaHCTBEeHHASI UJIM CTEPEOU30MEPHS:

a) reoMerpuyeckas (IMc-, TpaHC-) U30MepUsl 00YCIIOBIICHA pa3-
JUYHBIM PACTIOJIOKEHHEM (DParMEHTOB MOJIEKYIbl OTHOCHUTEIHHO
IUIOCKOCTH JBOWHOM CBSI3M, HAXOISUICUCS B CEPEAUHE YIIIEPOAHOMN
LIETIN:

CH;—CH=CH—-CHj;
OyTeH-2

/C= =
uuc-u30Mcep mpanc-u3o0Mcep

0) onTuyeckas (3epkajbHas) W30MEpUs XapaKTepHA IS CO-
CAMHEHUM, COJIep)KaINX AaCUMMETPUYECKHI AaToM YyrJjepoaa
(C*), y KOTOpOTO BCE YEThIPEe BaJICHTHOCTH 3aHSATHI Pa3HBIMU 3aMe-
ctutenamu. [Ipy 3TOM BO3HUKAIOT JIBa U30MEPA, OTHOCSIIIUECS APYT
K JIPYTY KakK MpeaMeT K CBOEMY OTPaXEHUIO B 3epKaJie:

*
CHg_?H_COOH

OH
MOJIOYHAs KUCJIOTa
COOH COOH
H-CCOH HO-CH
(|:H3 (|:H3
D (—)-Mom04Has KuciaoTa L (+)-MoouHas Kucinora
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Crepeoxumuieckas Teopus

CrepeoxuMmusi — HayKa O IPOCTPAHCTBEHHOM CTPOEHUU OpraHU-
YecKuX MOJIeKyJ Oblia coznana B 1874r. Bant-I'opdom u Jle-benem,
KOTOPBIE MPEANOJIOKUIIN, YTO MPOCTPAHCTBEHHOE CTPOEHHE 00YCIIOB-
JIEHO PACIIOJIOKEHUEM BAJICHTHBIX CBA3EH aToMa yriepoja He B IUIOC-
KOCTH, a B TpocTpaHcTBe noj yrioMm 109°28. Takum oOpazoM, aTrom
yIJiepoJia PacIoyio’kKeH B IIEHTPE MPaBUIILHOTO TETPad/Ipa, a €ro YeThl-
pe BAJICHTHOCTH HAITPABJICHBI K BEPIIMHAM IPaBUIIBHOTO TETPad/pa,
I'JIe pacIoyiaraloTCsi aTOMbI UJTM aTOMHBIE TPYIITUPOBKH (puc. ).

Crepeoxumus TMOJyYHsia TMOATBEPKIACHUE B JallbHEHIIEM Ha
MHOTOYHCJICHHBIX ITpUMEPaxX M MO3BOJIMIIA PEIIUTh CIOKHEUIIINE BO-
IPOCHI, CBSA3aHHbBIE C XUMHUEH caxapoB U OCIIKOB.

Puc. 1. Mooenu no Banm-1oghgpy: memana (a), smauna (6), smunena (8)
u ayemuinena (2)

XuUMHYECKas CBA3b B OPraHuvcCKuX COCANHCHUAX

MHoroo0pa3ue U XUMHUYECKHE CBONCTBA OPraHUYECKUX COEIU-
HEHHUI 0OYCIIOBJICHBI HE TOJIbBKO KAYECTBEHHBIM U KOJIUYECTBEHHBIM
COCTaBOM, HO U XapaKTEPOM CBS3EU MEXKIY aTOMaMHU.

XumMuyeckasi CBA3b — CUJIA, C KOTOPOU aTOMBI yAEPKUBAIOTCS
B MoJieKyJe. XUMHUUYECKasl CBSI3b XapaKTEPU3YETCsl dHEPrueii, HeoO-
XOIUMOM ISl €€ pa3phiBa, U JIMHONW. XUMHUUYECKas CBA3b 00pazyercs
B PE3YJILTATE B3aUMOJCUCTBUS BAJCHTHBIX AJIEKTPOHOB. Paznnuaror
JIBa OCHOBHBIX TUIIA XUMUYECKOMN CBSA3U — MOHHAS U KOBAJICHTHAS.

HonHasi (3JIeKTPOBaJIeHTHAs1) CBSI3b BO3HUKACT MEXKIYy 3a-
PSOKEHHBIMM YaCTULIAMHU-UOHAMH 34 CUET JJIEKTPOCTATUYECKUX CHJI
npuTsbkeHusi. O0pa3oBaHuEe MOHOB COMPOBOXKAAETCS Mepeaayeil Ba-
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JIEHTHBIX 3JI€KTPOHOB BHEIIHETO DJIEKTPOHHOIO CJIOSL OT MEHEE DJIEK-
TPOOTPULATENEHOIO aTOMa K 0oJyiee  BIEKTPOOTPULATEIBHOMY .
Hanpumep: 1 .- i

Nas =« Cl: - Na'Cl

B pe3ynbTate KaxkIblii U3 aTOMOB NMPUOOPETAET OKTET (BOCEMb)
AJIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE, UTO XapAKTEPHO JJIst
HSHEPreTUYECKU YCTONYMBOM 000I0UKH MHEPTHBIX T'a30B.

VoHHBIC CBSI3W HEMPOYHBIC, JIETKO pa3pbhIBaloTCsA (Haxke IpH
PacTBOPECHHH) U XapaKTEPHBI, B OCHOBHOM, JIJI1 HEOPTaHUYECKUX CO-
e INHEHUMN.

KoBasienTHasi (romeonoJisipHasi) cBsi3b oOpasyercsi mpH B3a-
UMOJICUCTBUU OJIMHAKOBBIX aTOMOB WJIM aTOMOB, OJM3KHUX IO 3JI€K-
TPOOTPULIATENBLHOCTH. [Ipy 3TOM HE NMPOUCXOIUT MOJHOTO MEPEeHOCca
AJIEKTPOHOB OT OJTHOTO aTOMa K JPYroMy, a BOSHUKAIOT 00IIHE dIIeK-
TPOHHBIE Maphl. TakuM 00pa3oM, KaKIbIi aTOM UMEET OKTET (WM Y
BOJIOPO/Ia IyOJIET) JIIEKTPOHOB.

He ++H - HeeH (H-H)

H
: H |

«C+ +4H- —» H:C:H H—(|3—H
[ ] H H

KoBasieHTHBIE CBSI3W MOTYT OBITh HEMOJSIPHBIMU, €CJIM aTOMBI
WU TPYyINIbl aTOMOB OJIMHAKOBBI IO AJEKTPOOTPHUIIATEIHLHOCTH.
Hanpumep: H-H, H3C—CHj3. OTu cBa3u Hanbosee npoyHbIe.

[TonsipHble CBsSI3W OOpa3yroTCs, €ClIM OJUH W3 aTOMOB Ooiiee
snexrpoorpunarenes. H*—CI%, C**Hy —CI°.

KoBaneHTHbIe CBA3U HanboJjiee pacpOCTPAHEHBI B OpraHuye-
CKMX COCJIMHEHMSAX U 00J1aal0T BRICOKOM IMPOYHOCTHIO. Kpome Toro,
OpTraHMYECKHE BEIECTBA MOTYT 00OpPa30BbIBATh BOJOPOJAHBIE U KOOP-
JTWHAIMOHHBIE (JOHOPHO-AKIENTOPHBIE) CBSA3H, KOTOpPhIE OyIyT pac-
CMOTPEHBI B JAJIbHEUIIEM.

OOpa3zoBaHH€ KOBAJICHTHBIX CBSI3€M MOXXHO paccMaTpuBaTh Ha
OCHOBE 00Jie€ COBPEMEHHBIX 3JICKTPOHHBIX MPEICTABICHUI.

C TOYKH 3peHHS] KBAHTOBOM MEXaHMKH aTOM COCTOUT U3 IOJI0-
KUTEJIbHO 3apsDKEHHOTO sJipa U DJIEKTPOHOB, KOTOPBIE BpallalOTCs
BOKPYT sijipa ¢ 0OJBIION CKOPOCTHIO. BCleACTBUE 3TOr0O 3JEKTPOHBI
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ONUCBIBAIOT BOKPYT siApa ompeneiaeHHyo obnacts. [losTomy mon
ANEKTPOHOM CJIEAYET NMOHMMATh HE TOYEYHBIM OTPHUIATEIbHBIA 3a-
psll, a DJIEKTPOHHOE 00Jlako, T.e. 00JacTh Hambojiee BEPOSITHOIO
HAXO0XJICHUS JIEKTPOHA BOKPYT sipa. DJIEKTPOHHBIE 00JaKa MOTYT
ObITh pa3HOH (HOPMBI B 3aBHCHMOCTH OT WX cocTostHus (S, P, d u
T.1.), 4To cienayeT u3 ypaBHeHusi llIpegunrepa. Tak, obinako B S-
COCTOSTHUM UMEET (popmy I1apa, a B p-COCTOSAHUU — (HOpPMYy 00BEM-
HOM BOCbMEpKHU uiu rantenu. OOnaka p-d3J€KTPOHOB MOTYT OpPHEH-
TUPOBATHCS B MPOCTPAHCTBE B TPEX B3AUMOINEPHEHIUKYIISIPHBIX
IUTIOCKOCTAX — X, Y, Z (puc. 2).

AToM yriepona, JeXalmuii B OCHOBE BCEX OPraHMYECKUX CO-
CAMHEHHM, UMEET Ha BHEUIHEM DJICKTPOHHOM YPOBHE 4 3JIEKTPOHA,
Opu4eM OJWH M3 HUX B S-COCTOSHUHU, a 3 DJJIGKTpOHA — B P-
COCTOSIHUH.

Puc. 2. Cxema npocmpancmeenno2o pacnonodicenus opoumanei 8anieHmHblX
NEeKMPOHHBIX 00JIAKO8 amoma yenepooa: a - 00J1aKo S-31eKmpoHa co
chepuueckoil cummempuetl; 6 — 0oaaKa p-31eKmMpoHO8

Korga atom yriepona BCTynaeT BO B3aUMOJICHCTBHUE C JIPYTH-
MU aTOMaMHM, MPOUCXOJUT THOpUIM3AIUs, T.€. MEePECTPOMKa IJICK-
TPOHHBIX 00JakoB. B pe3ynpTare m3 OJHOrO S-3JIEKTPOHA U TpeX -
AJIEKTPOHOB 00pa3yeTcs 4eThlpe OJWHAKOBBIX T'MOPHUIHBIX OO0JaKa,
T.€. IPOUCXOJUT Sp -TUOpUIU3ALINS, UTO OOBSICHIET PAaBHOLICHHOCTh
YEeThIpEX CBs3ei, 00pa3oBaHHBIX aToMoM yriepoaa (puc.3). Takue
OJIMHApHBIE CBA3M 0003HAYAIOTCA Kak G-CBs3U. VX MOxHO m300pa-
3UTh IpaUUECKH ClIeayonmM oopa3oM (puc. 4):
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Puc. 3. Cxema nepepacnpedenenus snekmporuol niomHocmu npu 00pazoeanuu
2UBPUOUBUPOBAHHBIX SP-opbumaneii: a— Gopma 0duHouHO20 Sp -2ubpu-
OUBUPOBAHHO20 00AKA, 6 — YCIIOBHASL CXeMA B3AUMHO20 PACNONONCEHUS
BAIEHMHBIX INEKMPOHHBIX 00IAK08 S U P 00 nepepacnpeeseHus dJeK-
MPOHHOU NIOMHOCIU (SUOPUOUZAYULL); 8- NPOCTPAHCIMBEHHOE B3AUMHOE
pacnonodicenue cex SP° eUOPUOUBUPOSAHHBIX DIEKMPOHHBIX OGIAKOE

Puc.4. Cxema obpazosanus o-césseii: a — 06pazoeanue o-ces3u 3a cuem ne-

_ PEKPLIBAHUS S-INEKMPOHHLIX 001AK08 AmMOMO8 8000po0ad (NOKA3AHO
00pazosarue MoNeKyIApHOU opoumanu); 6 — obpazoearue 6-césa3u S-
2IEKMPOHOM B0O0POIA U SP°- 2UBPUOUSUPOBAHHBIM DNEKIMPOHOM Veile-
poda; & — obpazosanue o-cea3u O8YMs SpP -2UBPUOUUPOBAHHBIMIL
INEKMPOHAMU PASHBIX AMOMO8 Yenepood

B cooTBeTcTBHM C TETpa’IpUUECKON MOJEIBI0 MOJEKYIBI Me-
TaHa THOpUJIHbIE 00JlaKa aToMa yTJiepo/ia HaMpaBJICHbl K BEPIIMHAM
Terpadapa mox yrioMm 109°28', rae pacmonoxkeHsl MIapooOpasHbIE
o0Jyaka aToMOB Bojiopoja (puc. 5).
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a 1]

Puc. 5. Cxema pacnpeoenenus s1eKmpouHot NI0MHOCMU 8 MOJIEK)le Mema-
HA: a — mempa’0puieckas Mooeib MONeKYIbl, O — cxeMa nepekpviea-
HUsL 2JIEKMPOHHBLX 001AK08 Npu 00pA308aHUU MOJIEK) bl

B ciydae oOpa3oBaHusl TBOWHOM CBs3M, HAIPUMEP, B MOJIEKYJIC
ATUJICHA, 00pa3yeTcs MATh G-CBSI3EH, MPU ITOM KaXKIbIi aTOM yIJIepo-
A2 PacxollyeT Ha IEPETPYNIMDOBKY TpH 3IEKTDOHA (oquH B S-
COCTOSIHUU U JIBA B P-COCTOSIHUM) M TIPOUCXOUT Sp -rudpuauzainus. B
pe3ysbTaTte y 000MX aTOMOB yTiepojia OCTaeTCs MO OJHOMY CBOOO-
HOMY P-3JIEKTPOHY, KOTOPBIE MEPEKPHIBAIOTCA B IJIOCKOCTH, MEPIECH-
IUKYJIPHOW TJIOCKOCTH YIJIEPOA-YIJIEPOJHON G-CBsi3U. Takum oOpa-
30M 00pasyeTcs T-CBs3b (puc. 6).

Puc. 6. Cxema obpazosanus sanenmuuix cesszeil u pacnpeoeienue niomHoCmu
8 MOJEKYIe SMUNLEHA: A — PACNONOJNCEHUE INEKMPOHHBIX 00]1aK08, 00-
Pasylowux o-cea3u npu Sp-eubpuousayui; 6 — 06paz0eanue Moaexy-
JISIDHOU OpOUmMAnu m-cé53u NepeKpbléanuem 08yX p-91eKmMpOoOHHbIX 00-
JIAKO8, 8 — CXeMA CMPOeHUst MOJLEKYIbl IMULCHA
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Puc 7. Cxema obpazosaHnus o-césseti 8 MoneKyie ayemuiena: d — pacno-
JIOJHCEeHUe INeKMPOHHBIX 00IaK08 8 amome y2nepood npu Sp-
2ubpuouzayuu, 6 — nepekpvisarie dJ1eKMpPoHHbIX 001aK08 npu 00-
Pazoeanul o-cessell

AHaJIOTHYHO TIpW 00pa30BaHWM TPOWHOUM CBS3M B THOpHUIM3a-
UMA YYaCTBYIOT JBa OJJEKTPOHA (S- WM p-) U MIPOUCXOIHUT Sp-
ruOpuAN3aIus, a OCTABIIMECA Maphl P-3JIECKTPOHOB MEPEKPHIBAIOTCS
B MEPIICHAUKYJISIPHBIX IIIOCKOCTX (puc.”7 u §).

a 0
Puc. 8. Cxema obpazosanus m-cesazeil 6 MoneKyie ayemuiena: a - nepeKpbi-

BaHUe INeKMPOHHBIX 001AK08 Npu 00PA308aHUU 08YX T-Cés3ell, O —
pacnonodcene NIOCKOCMell 6CexX BANeHMHbIX CBs3ell 8 MOJeK)e

ayemusena

IIpo4HOCTH G- U TT-CBA3EU pA3JIUYHA, YTO BIUSIET HA PEAKIIMOH-
HYIO CIIOCOOHOCTH COoequHEHMM. Tak, G-CBSA3U — MPOUYHBIC U COCIIU-
HEHUSI, UX COJICPHKAIINE, XUMUYECKH MAJIOAKTUBHBI; TT-CBSI3U — MEHEE
IIPOYHBIE, JIETKO Pa3pbIBAIOTCS, IMO3TOMY COEIUHEHUS C JBOWMHOWU
WU TPOWHON CBSI3BIO TPOSBISIOT 3HAYUTEIBHO OOJBIIYIO AKTHB-
HOCTb U BCTYNAIOT B PA3JIMYHBIE TUIIBI OPraHUYECKUX PEAKIIUH.
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Tunbl 1 MEXaHU3MbI XUMHYECKUX PeaKIMil

XUMHYeCKHE PeaKIMH - 3TO MPOIECCHI, IIPH KOTOPHIX IIPOMC-
XOJHUT TepepacupeaeacHue 3JISKTPOHHON IUIOTHOCTH, OOYyCJIaBIIH-
BaroIell XMMHUYECKYIO CBs3b. Bce XuMHUUecKkne mpeBpaiieHuss MOTyT
OCYIIIECTBJIATHECSA B CTPOTO ONPEACICHHBIX YCIOBUAX (TeMIIeparypa,
JaBIICHHUE, KaTaJIM3aTOP, PACTBOPUTEIIb) U B 3HAYNTEIIFHON Mepe 3a-
BUCST OT MEXaHU3Ma PEaKIIUH.

Kak mpaBuiio, 0CHOBHOE OPraHMUYECKOE BEIIECTBO, YIaCTBYIOIICE
B peaKIH, Ha3bIBaeTCsA “‘CyOcTpaToM’, a ACHCTBYIOIIEE HA HETO — pea-
TSHTOM.

[Toq MexaHM3MOM peakUHH TOIPa3yMEBaIOT CIIOCO0 pa3phiBa
UMEIOIINXCS BAJICHTHBIX CBs3Ci M 00pa30BaHKE HOBBIX, a TAaKXKE CO-
BOKYITHOCTb COCTOSIHHM, 4Yepe3 KOTOphIe MPOXOIAT pPearupyrolme
BEII[ECTBA.

[To cmocoOy pa3peiBa KOBAaJCHTHBIX CBSA3CH PEAKIMH pa3iaciis-
10T Ha IB€ OOJIBIITNE TPYIIIIHI:

a) l'omoamTHueckne (paavKanbHbIC) PEAKIUU - Pa3PbIB KOBa-
JICHTHOU CBSI3U IIPOUCXOJUT TaKUM 00pa3oM, YTO KaKIAbIM U3 TIEPBO-
HayaJIbHO CBSA3aHHBIX aTOMOB COXPaHSET OJUH U3 000OIIECTBIICH-
HBIX JJICKTPOHOB:

AgBSA+B

YacTuiia ¢ HeCmapeHHbBIM JIEKTPOHOM Ha3bIBACTCS C80O0OHBIM
paouxanom.

Peakiuu Takoro Tuma BeChbMa pPacHpOCTPAHEHBI B OpraHUyYe-
CKOM XUMHUU M Tipupoje. Tak, ¢ ydyacTueM CBOOOJIHBIX PaUKaIOB
MPOUCXOJIAT IMPOIIECCHl CTAPEHUS KaK PACTUTENbHBIX, TaK U KHUBOT-
HBIX OPraHU3MOB Ha KJIIETOYHOM ypoBHE. [IprumMepoM Takol peakiuu
SBJISIETCS] B3AaUMOJICUCTBHE XJI0Opa C METaHOM Ha CBETY:

C|2 — CI- + CI-
CH; +Cl- > H3;C- + HCI
H3C’ + C|2 —)HgCCl + Cl-

Yamie Bcero peakiuu paJuKaibHOTO 3aMEIICHUS HOCAT LETTHON
XapakTep.
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0) I'eTeposiuTHyeckre (MOHHBIE) PEAKIUM — pa3pbiB KOBa-
JICHTHOM CBS3U MPOUCXOIUT TaK, YTO 00a CBA3BIBAIOIIMX AJICKTPOHA
OCTalOTCs Y OJIHOTO W3 NMEPBOHAYAIBHO CBA3aHHBIX ATOMOB:

AlBS5A™+:B

DTOT MPOIECC COMPOBOXKIAECTCS 00OpPa30BAHUEM JJIEKTPUUECKU
3apsiKEHHBIX YaCTHUIl — UOHOB.

I'eTeponuTrueckue peakuuyu pa3auyarT IO BUIY ACHUCTBYIO-
mei yactunpl (pearenra). Hykneogun — 3T0 4dacTuiia, MMEIOIAs
napy 2JICKTPOHOB Ha BHEIIIHEM ypOBHE. 3a CUET HEE OH CIOCOOEH
00pa3oBBIBaTh HOBYIO KOBAJICHTHYIO CBSI3b:

Hal-, OH-, CN-, H,O, NH, RO~, RCOO-, C,HsOH.

PeaKI_[I/IH C Y4aCTHUCM TAKHX YaCTHI] HA3bIBAKOTCA HYKHCO(l)HHI)HI)IMI/I.

B kauectBe IIpuMcepa HVKHCOd)PIJ'IBHOfI PCAKIINMHU MOKXKHO IIPHUBC-
CTH 3aMCIHICHUC T'AJIOTCHOB B MOJICKYJIAX T'aJIOTCHIIPOU3BOAHBIX YT'-
JICBOAOPOIOB:

CH3—CH2—C| + OH™ —> CHg—CHz—OH + CI-

cyocTpaT  HyKJI€O(DUIbHBIMI
peareHT

Inekmpoghun — dactuna ¢ NEKTPOHHBIM AEDUIIUTOM, UMEIO-
111asi HE3aMOJHEHHBIN BaJICHTHBIN JIEKTPOHHBIN ypoBeHb. OH mpeno-
CTaBJISICT BaKaHTHBIC OPOUTAIIN JJIsl 00pa30BaHUs CBSI3H:

L+ +
H*, NO,, SO.H, R-G=0, AICl, BF..

Peakuuu ¢ peareHTaMu TaKOTO TUIA HA3bIBAIOT JIEKTPODUILHBIMMU.
Peakuuu 31eKTpOoPUIBLHOTO 3aMENIEHUS] XapaKTepHBI JJIsl apo-
MaTHYECKHUX YIJIEBOJOPOJIOB, HAIIPUMEP, HUTPOBaHUE OEH30JIa:

o
C /C\

HC CH . HC CH
OF w0 —"TOF v

H ~_CH H CH
Sch C\CH/
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Hanbonee yvacto ynorpebisemas Kiaccu(uKalus OpraHuye-
CKHMX peaKIMii OCHOBaHA Ha XapaKTepe MPEeBPAICHUIN pearupyrommx
BEIIECTB:

1) 3amemenne. CH, + Cl, —» CH;Cl + HCI
2) npucoenunenune. CH,=CH,+ Br, - CH,Br—CH,Br

3) oTmienienue (3IMMUHUPOBAHKE):

+ H,SO,
CH3—CH2—OH E— CH2: CH2 + Hzo
4) meperpynnupoBKa;
CHg—ﬁ—CHg <— CH, :C|3—CH3

O OH
MPOITaHOH nporneH-1-o01-2

bosblioe 3Ha4eHME UMEIOT TaKkKE MPOLECCHI OKUCIIEHUS U BOC-
cTaHoBJIeHHU. [1o1 OKMCIeHneM MOHUMAKOT TaKUE PEaKLuU, B KOTO-
PBIX OPraHUYECKOE BEIIECTBO MOIJIOMIAET KUCIOPO WM B KOTOPBIX
C NOMOIIBK) OKHUCJIIMTENIEH OT COECAUHEHHUS OTHHUMAETCS BOJIOPO.
IIpyn BOCCTAaHOBJIEHMM BEILIECTBO IIPU ACUCTBUU BOCCTAHOBUTEIIECH
TEPAET KUCIOPO WIH IIPUCOEIUHSIET BOJLOPO/I.

Kiaaccnpukanuss opraHudyecKux coeTuHeHu

Knaccudukaius opraHM4ecKux COeIUHEHUN OCHOBaHA Ha Clie-
IOYIOIIUX MPU3HAKAX:

|. Cmpoenue yenepoonozo cxkenema.

Il. Tun ceasu 6 yenepoornom cxkeneme.

I1l. Hanuuue pyrkyuonanvuolx epynn.

OcHOBOH BCeX OpraHUYECKUX COCTUHEHUM SBIISIETCS YIJIepo/-
HBIIl CKeJIeT, T.C. COBOKYITHOCTh COSIWHCHHBIX MEXTY COOOH aTo-
MOB yIJIEpO/Ia.

|. Ilo CTpOEHUIO YIJIEPOAHOTO CKEJIeTa OPTraHUYE€CKUE COEHu-
HEHUS TOAPA3ETSAIOT Ha CIASTYIONINE TPYIIIIHL:

1. Anukandeckue (amdarnyeckue) coaepKaT OTKPHITHIC 11e-

M HOPMaJIBHOTO WJIH Pa3BETBIICHHOTO CTPOCHUS:
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CH;-CH-CH-CH,-CHj;
CH3—-CH,—CH,—CH,—CH3

CH3 CHZ_C H 3

IICHTaH

2-METHI-3-3THJITICHTAH

2. llukanveckue, KOTOPBIC MOAPA3ACISIOTCS Ha:

a) KapOOUMKJIMYeCKHe — COAEpKaT yYIJIEpOJHbIE LENH, 3a-
MKHYTBIE B [IUKJIbl PA3HOW BEJIIMYMHBI. B CBOIO Ouepenn, 3T COeIu-
HEHUS JICJIATCA HA AMUUUKIUYEeCKUe:

ROTE T
H,C——CH; H.C—CH; HL_ _ _CH:
LUKJIOIIPOIaH IUKI00yTaH CH,

HUKIOIIEHTAH

U apomamuuiyecKue.

/C

/I

H CH

()
HC\CH/CH

OeH30I1

0) reTepoUMKJIMYECKHE — COACPKAT B IUKJIE KPOME aTOMOB
yriaepoja aTOMBI IPYTHX 3JIEMEHTOB, T.¢. rerepoaromsl (O, N, S):

i T
HC\O/CH HC\N/CH
bypan _ CcH APUJINH
-

HC\S/CH
THO(EH



Il. Kaxxapiit kiacc CO€IMHEHUN JEIUTCS IO THILY CBSI3H B yI-
JIEBOJIOPOTHOM paJvKajie Ha NMpedeJbHbIe (HACBIIICHHBIE), COAEP-
Kalllie TOJbKO 0 -CBSI3U, U HeNpeaebHbI€ I HEHACHIICHHBIC —
C KPATHBIMH (T.€. IBOMHBIMUA WA TPOUHBIMU) CBSI3SIMH, COJICPKAIIINE
TO WJIM MHOE KOJIMYECTBO 7-CBSA3EH. B OTIENbHYIO TpyIITy BBIIETSIOT
apoMaTH4YecKue COCAUHEHUS, COJIEPKAINE 3aMKHYTYIO T -3JI€KTPOH-
HYIO CUCTeMY (TaK Ha3bIBaEMYIO ‘‘apOMAaTHYECKYIO CBS3b”).

[1l. B 3aBuCHMOCTM OT HaJIW4YUs XapaKTEPHOW TIPYNIUPOBKU
aToMOB ((pyHKIHMOHAJBLHOW TPyNNbl) OPraHUYCCKHUE COCIUHCHUS
NoApa3ACsItoTCs Ha Kiacchl (Tabiuna 1). dyHKIMoHaapHas rpynmrma -
3TO, KaK MpaBujio, HanOoJiee U3MEHsIeMasl 4acTh MOJIEKYJIbI, KOTOopas
00yCIaBIMBAET 0COOEHHOCTH XMMUYECKOTO MOBEICHHUS IAaHHOTO KJjlac-
ca COeIMHEHUM.

PopoHayanbHBIM KJIACCOM SIBJIIFOTCSI YIJI€BOJOPOABI - COETUHE-
HUS, COCTOSIIIIME U3 aTOMOB yrjepoja ¥ Bojopoja. Bce ocraibHbie
KJIACChI pACCMATPUBAIOTCS KaK MPOU3BOIHBIE YTIIEBOIOPOIOB.

ATOMBI BOAOPO/Ia B MOJIEKYJIE YIJIEBOJIOPOJa MOTYT 3aMENIaThCsl
Ha (DPYHKIIMOHAJIbHBIE TPYIIBI U OOPA30BBIBATH COCIWHEHUS APYTHX
kjaccoB. OcTaTok yriieBoiopoja (6e3 oJHoro aroma BoJ0poa) Ha3bl-
BaeTCs yIJIeBOJAOPOAHBIM PAMKAJIOM U 0003HayaeTcsi OykBoil R (cM.
npuwioxkeHne TaOm. 1). YriaeBogopoaHBI paauKal, COCAHHSSACH C
(GyHKIMOHATIBHOW TPYMION, 00pa3yeT COeIuHEHHEe, OTHOCSIIeeCS K
TOMY WUJIU UTHOMY KJIACCy COEIMHEHHUM.

Opranuyeckue BEIIeCTBa, COACPIKAIIUE HECKOJIBKO OJMHAKOBBIX
(GYHKIMOHAIBHBIX TPYMH, OTHOCATCS K MOJUPYHKIMOHAIBHBIM CO-
eIMHEHUSIM, HallpUMep, MHOTOATOMHBIN CIIUPT — TIUIIEPHH:

(IjHZ_(I:H_CTHZ
OH OH OH

CoenuHeHust ¢ pa3inUMYHBIMA (DYHKIIMOHAIBHBIMU TpyNIamMu
Ha3bIBAIOT TIeTEePOPYHKIUHUOHAIBHBIMUA WIUM COCIUHEHUSIMHU CO
CMELIaHHBIMU (DYHKIUSMH.

ITpumepsr:
HO—-CH,—COOH NH,—CH,—COOH
KJIACC OKCUKHUCIIOT KJIACC aMUHOKHCIIOT
OKCHYKCYCHas KUCJIOTA AMHUHOYKCYCHas KHCJIOTa

(rmukosieBast) (TIMLMH)

21



Tab6muma 1

Kunaccol opranuyeckux coeiuHeHu

OyHKIIMOHATbHAS Hasparue Kiacca O6mas dpopmyna
rpyImmna KJ1acca
—Hal (-=F,—Cl,-Br, -) ["aJIoreHIpPOM3BOIHBIC R—Hal
raJyioreH
—OH
THAPOKCHJIbHAS Crnuptsl, PeHOIIBI R—-OH
/O
. Anpaeruael R-C
C=0 H
/
R—C— R
KapOOHWIbHAS KeToHs | |
O
A A
NOH KapOoHOBbIE KHCIIOTBI R_C\OH
KapOOKCHUIIbHAs
~NH, AMMHBI R—NH,
aMHUHOTPYTITa
~NO, Hutpocoenunenus R—-NO,
HUTPOTPYIIIA
—C=N Hutpumnbr R—C=N
HUTPUJIbHAS TPYIINa
—SO;H
cyabdorpymmna Cynb(pOKUCIOTEI R—-SO;H

IIpencraBuTenn 3THUX KIJIACCOB HWIPAIOT BAXKHEWIIYHO POJIb B
OMOJIOTMYECKUX IPOolIecCax.
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B kaxaoMm kiacce OpraHMYeCKHX COCIMHEHUN CYIIECTBYIOT
roMoJIOTH4YecKue psaabl. [ OMOJIOrMuecKul psa - 3TO psiA COSAUHE-
HUM, CXOJHBIX MO CTPOCHUIO M CBOMCTBaM, B KOTOPOM OTIEIbHbBIC
YIEHBI psiia OTIWYarTca konudectBoM rpynn —CH,—. UneHsl Tako-

r'0 psiJia Ha3bIBAIOTCS “TOMOJIOTaMH .
[IpuMepbl TOMOIOTUYECKUX PSAJIOB:

CH,;, CH3—CHj, CH3—CH,—CHs, ...

CH,=CH;, CH,=CH-CH3, CH,=CH-CH,—CHys, ...

CH30H , CH3;—CH,;OH , CH;—CH,—CH,;0H, ...

0 0
/
CH,=CH-CH,-C%

_
CH,=CH-C”
N

\H,

HCOOH, CH;—COOH , CH;—CH,—COOH,, ...

npeJiesIbHbIE  yTIIe-
BOJIOpOAbI  (ayKa-
HBI);

HETpeACIbHbIE YT-
JE€BOOPOJbI  (a-
KCHBI);

MpCaACIbHbLIC OJHO-
ATOMHBIC CITMPTHI;

HCIIPCACIbHbIC
AJIBACTHUDBI,

npesieIbHbIE OJTHO-
OCHOBHBIE  KapO0o-
HOBBIE KHCIIOTHI.

Hanbomnee BakHbIE MPEACTABUTEIN TOMOJIOTUUECKUX PSAJOB U
UX HOMEHKJIaTypa NpUBE/ICHbI B TpUIoKeHuu (Tadm. 2,3).

BOHpOCI)I AJIA CAMOKOHTPOJIA

1. Yrto sBisIeTCS TPEAMETOM U3YUCHUST OPTaHNYECKON XUMUH?
2. Kakoe OMoJIOTHYeCKOEe 3HAUYCHHE MMEIOT OpPraHMYeCKHE Be-

niecTBa B nmpuponae?

3. OnuiuTe NPUMCHCHHUC OPraHUYCCKHUX COCI[I/IHeHI/Iﬁ B CCJIb-

CKOM XO3SMCTBC U B IMPOMBIIIJICHHOCTH.

4. Tlo xakuM TIpU3HAKaM KJIACCUDUITUPYIOTCS OpPraHUYeCcKue
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COCJIMHEHUS ]

5. Kakue rpynmbel aTOMOB Ha3bIBalOTCA (DYHKIIMOHATBHBIMU
rpynnamu?

6. [IpuBenuTe npuMepbl OCHOBHBIX KJIaCCOB OPTaHUYECKUX CO-
COIUHECHUN.

7. Kakoe siBjieHME B OPraHMYE€CKOW XHMMHHU Ha3bIBACTCS «U30-
Mepuen»?

8. Kakue BuIbI ©I30MEPUU XapaKTEPHBI JIJI1 OPTaHUUECKUX CO-
eIUHEHUI?

9. Kakoii psii B OpraHu4ecKoil XUMUU HA3bIBAETCSI «TOMOJIOTH-
YECKUM»?

10. YeM oTM4aroTCsi FOMOJIOTH OT U30MEPOB?

11. IlpuBeauTe TOMOJIOTUYECKUE PSIABI IPEACTBHBIX YTIIEBOI0-
POJOB U HEMPEIEIbHBIX CITUPTOB.

12. Ilepeuncnute OCHOBHBIE MOJOKEHUS TEOPUU XUMHUYECKOTO
ctpoenusi A.M. bytieposa.

13. OnuiuTe TUTIBI CBSI3€H B OPTaHUYECKUX COCTMHEHUSX.

14. HazoBuTte TUIBI OPraHUYECKUX PEAKIUi, MPUBEAUTE PHU-
MEpHI.

15. OnummuTe TpOCTPAHCTBEHHOE CTPOCHUE OPraHUYECKUX MO-
JIEKYJI.
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Paznaes |1

KJACCHI OPTAHUYECKUX COEIUMHEHUM

[IporpamMa Kypca OpraHMyYecKod XHMHUU BKJIIOYAET B ceOs
U3y4YE€HUE CIEAYIOIMNX KIIACCOB OPraHUYECKUX COCIUHEHUM:

1. Yrnesogopomsl.

Monogynkuuonanvuvie coeOuHeHuA:

2. CniupThl, PEeHOIIBI.

3. Anbpaeruabl 1 KETOHBI.

4. KapOOHOBBIE KHCIIOTHI.

5. Cnoxabie 23GUPBI (KUPHI).
6. AMUHBI.

7. AMUJBL.

Coeounenusn co cmeutannvblMu yHKUuUAMU:
8. OKCHUKHUCIIOTHI.

9. OKCOKHMCIOTHI (aIbJETH/I0- U KETOKUCIIOTHI).

10. AnpaeruioCIupThl, KETOHOCTIUPTHI (YTJICBOIBI).

11. AMMHOKHUCIOTBI, OCIIKH.

12. TeTeponukiInyecKue COCTMHEHUS, HyKJIENHOBBIE KHUCIOTHI.

Ilnan uzyuenusn Knaccoe op2anuuecKux cOeOUHEeHU '

1. Onpenenenue Kiacca v €ro Kiaccupukarusi.

2. @opmyna roMOJOrHYecKoro psaa. OCHOBHBIE MPEICTABUTE-
JU TaHHOTO Kjacca (CTpyKTypHble ¢opMmysibl U Ha3BaHus). M3ome-
pusi. Homenkiarypa.

3. HaxoxaeHue B Ipupoe, CIiocOObl MOJTyYSHHUS.
4. dusndeckKue CBOMCTBA.
5. XuMnuueckue CBOMCTBA.

6. Ilpumenenre u OWOJOTHYECKas POJb COCAMHEHUN JTaHHOTO
KJ1acca.
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YIJEBOJIOPO/IbI

Yri1eBoaopoabl — 3TO OPraHUYECKHUE COCTUHEHUS, COCTOAIINE
M3 aTOMOB Yrjiepojia U BOJAOPOJAA, CB3aHHBIX KOBAJIECHTHON CBA3bIO.
YTeBoaOpOabl SBJISIOTCS OCHOBOM BCEX OPraHUYECKUX COEIUHE-
HUM, B TOM YMCJI€ BaXHEHUIIINX MPUPOJIHBIX BEIIECTB — KHUPOB, O€JI-
KOB M YTJIEBOJIOB.

ITo cTpoeHMIO YTIIEPOAHOrO CKEJIETa YIJIECBOAOPOAbLI AECIATCA
Ha alUKJIMYECKHE M LMKIMYECKHUE; MO THUITY CBS3€H — Ha IpEeib-
HbI€, HETIPEACIbHBIC U apOMAaTUYECKUE.

Kiaccudukamuio yrieBogopoa0B MOKHO IPEACTABUTH B BHUJC
CJIEIYIOILIEN CXEMBIL:

YTi1eBo10poabl
AnMKInuecKne [Mukauaeckue

(aJ‘m/cpaTI/Itimfne) / \

IIpenenbubie | ApoMaTHYECKHE

I1 JIbHBI
I() cae )e Henpenenpubie (IIMKJIOAIKAHBI) (apeHs)
aJIKaHBbl / \
Y
AJIKEHBI AJIKa/IHEHbI Hemnpenenpabie
(3TUIICHOBEIE) (aeHoBbIe) (IIMKJIOAJIKEHBI )
AJKAHEI
(alleTHIICHOBEIE)

Kaxxap1ii BuI yriaeBoIOpOAOB 00pa3yeT TOMOJOTHYCCKHI P/,
KOTOPBIM UMEET CBOIO 00ITYI0 (hOopMYyJTy.

AJaxkaHbl (IpeebHbIE YIJIE€BOI0POIbI)

AJIKaHbI — YTJIEBOJIOPOJBI, B MOJIEKYJaX KOTOPBIX aTOMBI yrI-
Jepojia CBsI3aHbl MEXAY COO