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1. TEOPETUYECKHWE OCHOBbI OPTAHUYECKOM XUMUH

1.1. IIpeamer opraHu4yecKoil XUuMHH

OpraHuyeckue BEIIECTBA SBILIOTCS MaTepHUATEHBIMUA HOCHTEIIAMHE JKH3-
HH Ha 3emie. Kaxnas jkuBas KJIETKa COAEP)KUT JECATKH OPraHUYECKUX
COCIMHECHUH, B TOM YHCJIE TAKUX CIOXKHBIX, KaK JIMITUIBL, OCJIKHU, YIJICBOIH,
HYKJICHHOBBIC KUCIIOTBI, TOPMOHBI, BUTAMHHBI, KOTOPbIE HaXOIATCA B MO-
CTOSIHHBIX B3aMMOIIPEBPAILCHUIX, o0ecIeunBas KU3HEACATEIbHOCTE Pac-
TeHUH. B crnoxHOM KoMIUIeKce (PU3MKO-XMMHYECKHX MPOLECCOB, IPOTEKa-
IOIIMX B OPTaHU3ME U COCTABISIONINX OCHOBY JKHU3HH, YYaCTBYIOT IPEUMY-
LIECTBEHHO OpraHMYecKue BellecTBa. V3yueHne XMMHUUECKOTO COCTaBa op-
TaHUYECKUX BELIECTB W JKMBBIX OPraHU3MOB, a TaKXKe 3aKOHOMEpPHOCTEH
XMMHUUYECKHX PEaKIMi, JIe)KalluX B OCHOBE OMOXMMUYECKUX MPEBpPaIlEeHHH,
JIaeT BO3MOXKHOCTH YIPABISITh MPOLECCAMHU KH3HEACATECIBHOCTH C LEIbIO
TIOBBIIICHUS IPOU3BOJICTBA B OBOLIECBOJICTBE H PACTCHUECBOICTBE.

OpraHuyeckas XUMHUSI — 9TO Pa3fell XMUMHYECKOH HayKd, B KOTOPOM
U3YYAIOTCSl COSNUHCHHUS YIIIEPOJa — X CTPOCHHUE, CBOMCTBA, CIIOCOOBI MO~
JyYeHUs U IPAKTHYECKOTO UCTIOIb30BaHMs. COSIMHEHNS, B COCTaB KOTOPBIX
BXOJHT YIJICPOJ, Ha3hIBAIOTCS OpraHndeckumMu. Kpome yriepona, oHU 1o-
YTH BCEIJa COACPIKAT BOJOPO, NOBOJBEHO YacTO — KHCIOPOJ, a30T H rajo-
TeHBbl, pexxe — Gocdop, cepy u aApyrue sieMenTsl. OJHAKO caM yriepos M
HEKOTOpbIe MPOCTEHINIE ero coepnHeHus, Takine kak okcun yraepoma(ll),
okcup yriaepoaa(lV), yronsHast kucinora, KapOOHATHI, KapOUIBl U T. II., MO
XapaKTepy CBOMCTB OTHOCSTCS K HEOPraHMYECKUM coenuHeHusM. [Toatomy
YacTO MCHOJIB3YETCS U IPYroe OlpeeeHHe.

OpraHuyeckue COeJANHEHUS] — ATO YIIIEBOJAOPObI (COeUHEHHS YTIIepo-
Jla C BOZOPOAOM) U HMX MPOHM3BOAHBIE. biaronaps ocoObIM CBOMCTBaM dJie-
MEHTa YIJIepoJia, OPraHHYEeCKUe COCIMHEHHs OYeHb MHOro4YnciIeHHbl. Cell-
Yyac M3BECTHO cBbilie 20 MHITMOHOB CHHTETHYECKHX M NPUPOIHBIX Opra-
HUYECKHX BELIECTB, U UX YHCIIO MOCTOSHHO Bo3pacTaeT. ChIpbeBbIe HCTOY-
HUKH OPraHWYeCKUX BELIeCTB: HE(Th, MPUPOIHBIA Ta3, MOMyTHbIE HedTs-
HBbIE Ta3bl, KAMEHHBIH U OYypBIN yIIIH, FOpIOYHE ClIaHIbI, TOP(], ApeBecHHA U
CEIbCKOXO35MUCTBEHHbIE pacTeHus. Kpurepuem JeieHus COEOUHEHUH Ha
OpraHUYecKrue ¥ HeOPraHMYEeCKUE CIYKUT MX dJIeMEHTHBIN cocTaB. K opra-
HUYECKUM COEIMHEHHSIM OTHOCSITCS XUMHUYECKHE BEIECTBA, COJIepIKaIlne B
CBOEM COCTaBe YIJIepo/l, Harpumep:
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OpFaHI/I‘-ICCKPIe COCOIUHECHUSA OTINYAIOTCSA OT HEOPTAaHUYECKUX PIAOM

XapaKTepHBIX 0COOCHHOCTEH:

® [IOYTH BCE OPraHUYECKHE BEIIEeCTBA TOPST WIM JIETKO pa3pylIaroTcs
IIPU HArpeBaHUU C OKHcAUTensiMHu, Beiaensas CO; (o 3ToMy IpHU3HAKY
MOJKHO YCTAaHOBHTH NPHUHAUIEKHOCTh HCCIETyeMOro BEIEeCTBa K OpraHU-
YECKUM COEIUHEHUSIM);

® B MOJIEKYJIaX OPraHHUYECKHX COCJUHEHUH YIJIEPOA MOXET OBITh CO-
€IMHEH MOYTH C JIOO0BIM 3JIeMeHTOM [leproaiaecKkor CHCTEMBL;

® OpraHMYECKHE MOJCKYJIBl MOTYT COJEpPXKATh IIOCIEIOBATEIHHOCTD
aTOMOB yTJIepOa, COCANHEHHBIX B IETIH (OTKPHITHIC WA 3aMKHYTHIC);

® MOJICKYJIBI OOJBITMHCTBA OPTAaHWYECKUX COCAMHCHUH HE IHUCCOINH-
PYIOT Ha JOCTATOYHO YCTOMYMBBIC HOHEI;

® PEaKIMU OPTaHHYECKUX COEIMHEHHUN IMPOTEKAl0T 3HAYUTEIBHO Me]-
JICHHEe U B OOJIBIIMHCTBE CIIy4acB HE JOXOST 10 KOHIIA;

® Cpeay OPraHNYeCKHUX COeIMHEHHMH IIHPOKO PaclpOCTPAaHEHO SIBICHHE
H30MepuH;

® OpraHUYCCKUE BEINECTBA MMCIOT OOJice HHU3KHE TeMIepatypsl (a3o-
BBIX [IEPEXO0/I0B (TOYKA KUICHUS, TOUKA [IABJICHHU).

Opraanveckas XUMUsI IMEET UCKITFOUYUTEIHHO BaXKHOE HAYYHOE U MpaK-
TH4eckoe 3HaueHne. OOBEKTOM ee MCCIEAOBAaHUH B HACTOSIICE BPEMs SIB-
nsroTest 6oee 20 MIJUTHOHOB COSAWHEHU CHHTETHYECKOTO M IPUPOIHOTO
mpoucxoxaeHus. [loaToMy opraHudeckass XHMHUsS CTaja KPYIMHEHIINM U
HanOoJiee BAYKHBIM pa3ielIoOM COBPEMEHHOUW XUMUH.

IIpuponHble OpraHMYECKHe BEIIECTBA M MX IPEBpalIeHHs JIe)KaT B OC-
HOBE SBJICHUH >Xu3HHU. [l03TOMYy OpraHmdeckas XUMUs SBISETCI XUMHUYE-
CKUM (YHAAMEHTOM OHOJIOTHYECKOW XMMHUHU U MOJEKYJISIpHOH OGuojsoruu —
HayK, M3Yy4YalOUIMX IPOLECCH, MPOHCXOINIMEe B KIETKaX OPraHM3MOB Ha
MOJIEKYISIPHOM ypoBHE. ViccienoBanus B 3TOH 00JIaCTH MO3BOJISIOT IITyOXKe
TOHATH CYTh SIBIICHUM KUBOU MPUPO/IBI.

MHOXECTBO CHHTETHUECKHX OPraHMYECKUX COETUHEHHH IPOU3BOJUTCS
MIPOMBIIINICHHOCTBIO JJISl NCTIOJIB30BAHUS B CaMbIX Pa3HbIX OTPacisIX 4Yelo-
BEUECKOH JIeITeNIbHOCTH. JTO — HEPTEHNPOYKTHI, TOprodee ISl Pa3IHIHbIX
JIBUTaTeJICH, MONMMEpHbIe Marepuanbl (KaydyKH, IUIacTMacChl, BOJIOKHA,
IUICHKH, JIAKH, KJICH U T. [I.), IOBEPXHOCTHO-aKTUBHBIC BEI[ECTBA, KPACUTE-
JIM, CPENCTBA 3aIUTHl PACTCHHH, JIEKAPCTBEHHBIC NpenapaThl, BKyCOBBIC U



nap¢roMepHbIe BEIIECTBA U T. 1. be3 3HAHUS OCHOB OPraHUYECKON XUMUHU
COBPEMEHHBIH YEJIOBEK HE CIIOCOOEH HKOJOTMYECKH I'PAaMOTHO HCIIOJNB30-
BaTh BCE 3TU NMPOAYKTHI HuBMWIN3aui. CTpeMUTEIbHOE pa3BUTHE METONOB
CHUHTE3a U UCCIICAOBAaHUN OPraHMYECKUX COCAUHEHUH OTKPHIBACT IIUPOKUE
BO3MO>KHOCTH JJIS TIOJTyY€HHsI BEIIECTB U MaTepHuajoB C 3aJaHHBIMU CBOM-
CTBaMH.

1.2. Knaccuduxanusi OpraHu4ecKuX coeTHHeHU

MHOTOYHCIIEHHOCTs B pa3HooOpa3ne OpraHHYecKuX COCOUHEHHUI Tpe-
OyeT ocoboro BHUMaHHA K MX Kiaccudukanuu. B ocHOBY 3Toif Kiaccudu-
KaI[M{ TIOJIOKEHBI IBA TIaBHBIX CTPYKTYPHBIX MPU3HAKA MOJIEKYII:

® CTpOEHUE YIIIEPOJHOM 1enu;

® HajM4Ke ¥ Npupoa GYHKIHOHATIBHO! IPYIIIIEL.

VYrneposaHas uemnb (YriaepoAHBIA CKEJNET MOJIEKYJbI) — IOCIe0BaTEb-
HOCTh XMMHUYECKH CBS3aHHBIX MEXay co00il aToMOB yriepona. OyHKIHO-
HaJlbHasl TPYIa — aTOM WM TPYIIa aTOMOB, ONpEAessionias XuMHIeCKUe
CBOWCTBa COCAMHEHHUS W €ro NPHHAIICKHOCTh K KOHKPETHOMY KJAcCy
(mpu. 2, Tabm. 1,2).

B 3aBuCHMMOCTH OT CTPOEHHS YIJIEPOAHOW LETH OPraHMYECKHE COCHH-
HEHHS AT Ha AlUKIMYECKHE U IIMKIMIECKHUE.

Knaccupukanus coeJMHeHHil 10 CTPOEHHUIO YIJIePOTHOI 1enn

’ OpraHYeCKHE COETHHEHYA
HEFAMKHYTaA LEMb 3aMKHYTaA LETb
ITHETHYECKHS F IHKITHYECKHE J
(amudatrugckue) T
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HacHIICHHbIE HCHACBILICHHEIC 13 ATOMOB YT.IEpoJia YTIEPOAA H ATOMOR
(mpenensHe) (WenpenensHIe) JIPYTHX SIEMEHTOB

KapOOIUKITHIeCKUe TeTCPOLHKIHHECKAE

ATHIHK/THYECKHE apoMATHYCCKIE




ATIMKIHYIECKHE COSANHEHMS — COSINHECHUS C OTKPHITOH (HE3aMKHYTOH)
YIJIEPOJTHOM 1Ienbi0. DTH COEIMHEHHs HAa3bIBAIOTCS TaKKe aln(aTHYecKH-
Mu. Cpeau anUKIMYECKUX COEAMHEHWH pas3ndaloT HpefeibHble (Hachl-
LIIEHHBIE), CoZlep KallMe B CKeJieTe TOIbKo oauHapHble cBsisn C—C u Herpe-
JeTbHbIE (HeHACHIILICHHBIE), BKItovatonye kpatHsie csisn C=C u C=C.

AIMKINYECKHE COETUHEHUS MOAPa3eNaoT TakKe Ha COeIUHEHHUs C He-
pPa3BETBIICEHHON U pa3BeTBICHHOW Lembio. B 3ToM ciydae yuuThIBaercs
YHCIIO CBSA3€H aToMa yriiepoja ¢ IpyTMMHU YTIEPOAHBIMHI aTOMaMHU.

[uknnyeckue COeIUHEHUS — COEIMHEHUS C 3aMKHYTOM yriIepoaHOH 1ie-
IIbI0. B 3aBHCHMOCTH OT MpHUPOIBI aTOMOB, COCTABIISIOIINX LIUKJI, Pa3IHda-
10T KapOOILMKJINIECKHIE 1 TETEPOLMKINUECKHE COCTUHEHHS.

KapOomuknmaeckne coeqUHEHUS COAEpKaT B IUKIE TOJIBKO aTOMBI Y-
nepona. OHM JeNATCs Ha [BE CYIIECTBEHHO Pa3IMYaOLIMECs IO XUMHUUe-
CKMM CBOWCTBaM Tpymnmbl: anudaTHYecKue LUUKINYECKUE — COKpAIEHHO
ATUIUKIAYECKHE — U apOMaTHUECKUE COCTUHECHNUS.
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I'eteponuknuyecknue COEAUMHEHHsI COAEPKAT B LIUKIIE, KPOME aTOMOB YT-
JIepoJia, OIMH WIIM HECKOJIBKO aTOMOB JPYTHX DJIEMEHTOB — reTepOaTOMOB:
KHCJIOPOJ, a30T, Cepy U Ap.
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CoenuHEHHUS, B COCTaB KOTOPBIX BXOJAT TOJBKO YIIIEPOA M BOIOPO,
Ha3bIBaIOTCS yriieBopoponamu. Jpyrue 0ojiee MHOTOYHCICHHBIC, OpTaHuU-
YeCKHe COCIAMHCHMS MOXHO pacCMaTpHBATh KaK IPOHM3BOIHEIC YINICBOIO-
POIOB, KOTOpBIC 00pa3yloTCs HPH BBEICHUH B YIJICBOIOPOIBI (DYHKIHO-
HaJIbHBIX TPYII, COJACPIKAIIUX JPYTUe JIeMEHThl. B 3aBUCHMOCTH OT mpH-
poab! QYHKIMOHATIBHBIX TPYII OPraHUYEeCKUE COSINHEHUs AEIAT Ha Kilac-
col (mpui. 2, tabn. 4). Hexoropsie Hanbonee xapakTepHble (YHKIMOHATb-
HBIE TPYINIBI U COOTBETCTBYIOIIME MM KJIACChl COEJMHEHUI TPUBEICHBI B
Tabnuue.

BaknelimneyHKIMOHAIbHBIC TPYNIIbI

DYHKIWIOHATEHAS PyIITa Knacc coennnenus
Obo3HaueHne HasBanue
—F, —CIL, —Br, —I l"anoren T"anoreHonpon3BoiHbIE YIIIEBOIOPOIOB
—OH I'mapoxcun CrmpTsl, pEeHONBI
>C=0 Kap6onmn Aubierusibl, KETOHBI
—COOH Kap6okcun KapOoHOBBIE KHCIIOTHI
—NH2,>NH, >N— AmuHOrpymma AMUHBI
—NO, Hurporpynmna Hurpocoenunenus
—SO3H Cynbsgorpymnma Cynb(pOKHCIOTH

B cocTtaB MoNeKyaT OpraHUYECKUX COSANHEHHUA MOTYT BXOJUTH JIBE HIIH
0oJiee OJIMHAKOBBIC WU pa3IMYHbIe PYHKIMOHAIBHBIX rpynin. Hampumep:

HO-CH,—CH,—OH (3TuneHrimmkos);

NH,—CH,—~COOH (amuHOKHCIIOTA TIIHIUH).

Bce xiaccel opraHM4ecKkuX COEIMHEHMI B3auMocBs3aHbl. Ilepexon ot
OJIHUX KJIACCOB COCAMHEHHI K IPYTHM OCYIIECTBIIICTCS B OCHOBHOM 3a
cyer mpeBpamieHus GyHKIMOHAIBHBIX TPYIIT 03 U3MEHEHHS yIIePOIHOIO
ckestera. CoeIMHEHMSI KaXKI0TO KJIACCa COCTABIISIFOT TOMOJIOTHYCCKIH PSII.



1.3. OcHOBHbBIE N0/10KEHUS TEOPHU XHMHUYECKOI0 CTPOEHHS
A.M.Byteposa

OcHOBOI COBpeMEHHOW opranudeckoil xumuu sBisercs TEOPHA
CTPOEHHA OPIAHUYECKHX COEﬂHHEHHﬁ, co3gaHHas Ha Oase
TEOpUHM XUMHUYECKOro cTpoeHuss A.M. byTiepoBa U 3/1eKTPOHHBIX (KBAHTO-
BOXMMUYECKHX) MPEICTABICHUI O CTPOCHUU aTOMa M MPUPOJIE XUMHUUECKOM
CBSI3M.

OCHOBHBIE TIOJIOKEHHS TEOPHH XUMHUIeckoro ctpoenus A.M. Byrnepo-
Ba:

1. AToMBI B MOJIEKyJIaxX COEMHEHBI PYT C APYTOM B ONIPEIEICHHOI 1Mo-
CJIeJIOBAaTEILHOCTH COIVIACHO HUX BaJieHTHocTsAM. llocnenoBaTenbHOCTh
MEKaTOMHBIX CBSI3€H B MOJIEKYJI€ Ha3bIBACTCS €€ XUMUUECKIM CTPOCHUEM U
OTpaXKkaeTcs OJTHON CTPYKTYypHOU hopMynoii (hopMysioi cTpoeHMs).

2. XUMHUYECKOe CTPOCHHE MOXKHO YCTAHABIMBATh XUMHIECKUMH METO-
namu. (B Hacrosiee BpeMsi MCIONB3YIOTCS TaK)Ke COBpeMEHHbIe (uznue-
CKHE METOJIBI).

3. CBolicTBa BELIECTB 3aBUCST OT UX XMMUUECKOTO CTPOCHHSI.

4. ITo cBoiicTBaM JaHHOTO BEUIECTBA MOXKHO ONPEAEIUTH CTPOCHUE €TO
MOJIEKYJIBI, a IO CTPOCHUIO MOJIEKYJbI — IIPEABUICTh CBOMCTRA.

5. ATOMBI 1 TPYTIIIBI aTOMOB B MOJIEKYJIE OKa3bIBAIOT B3aHMHOE BIIMSTHHUE
JpyT Ha Jpyra.

Teopust byrnepoBa sBuiack HaydHbIM (PyHOAMEHTOM OpPraHHYECKOMH
XMMHUH ¥ CIOCOOCTBOBaJIA OBICTPOMY €€ pa3BuTHIO. ONHPAsCh HA MOJIOXKE-
Hust reopun, A.M. ByTnepoB nan oObsCHEHHE SIBICHUIO M30MEPHUH, Mpe-
CKa3aJ CyIIeCTBOBAHHE PA3IMYHBIX H30MEPOB U BIIEPBbIE IMOIYYMI HEKOTO-
pble U3 HUX. Pa3BuTHIO Teopuu cTpoeHHms criocodcTBoBany pabotsl Kekyie,
Kons6e, Kynepa, XKepapa u Bant-I'opda. Ograko ux teopeTndeckue mo-
JIOKEHHs He HOCHJIM OOIIEro XapakTepa M CIy)KWIN IJIaBHBIM 00pa3oM Iie-
JIIM 00BSCHEHHUS SKCIIEPUMEHTAIFHOTO MaTepHaa.

CoBpeMeHHasi TeOpHsl CTPOCHHMS ITO3BOJISIET MPECKa3bIBaTh OCHOBHBIE
XMMHUYECKHe U (PU3NYEeCKHe CBOMCTBA OPTaHMUYECKUX COEIMHEHUH, MCXOIT
13 X XMMHYECKOTO, MPOCTPAHCTBEHHOTO M AJIEKTPOHHOTO CTpoeHHs. Teo-
pHUs CTPOEHHSI WIpaeT KIOYEBYIO POJIb B W3YYEHHH M CHUCTEMaTH3aINU
OTPOMHOTO (PaKTHUECKOTO MaTepuajia OPraHMYeCKOW XMMHU W OTKPHIBACT
LIMPOKUE BO3MOXKHOCTH /TS HOTy4€HHS BELIECTB C 3alaHHBIMU CBOMCTBAMU.

Haubonee pacipocTpaHeHHbIE B OPTaHUYECKIX COSAMHEHMUSIX JIEMEHTHI
(3J1€eMEHTBI-OpraHOTeHBI) OTHOCTCS B 0OcHOBHOM Ko 2-My (C, N, O) u 3-my
(P, S, Cl) nepuonam Ieproanyeckoii cucTeMbl. BaleHTHBIMH 2JIEKTPOHAMH
9THX DJIEMEHTOB SIBISIFOTCS 2S-, 2p- ¥ 3S-, 3p-3IE€KTPOHBI COOTBETCTBEHHO.



B oprannueckux COeIMHEHHUAX KOBAICHTHAs CBS3b SIBJISCTCS OCHOBHOM.
KoBasieHTHast CBsI3b BO3HMKAET MEXIy aTOMaMU C OTHOCHUTEIHHO MaJIbIMU
pasnHYMsAMHU B 3IeKTpooTpunaTensHocTsx (Ay< 2), nanpumep, C u H, C u
O,CuN, CuCl,NuO u 1.11., KOTOpBIEe 00pPa3yIOT XUMUYECKYIO CBA3b 32
cyeT 00111l AIEKTPOHHOH Maphl:

H:H C:.C C:H C:O.

HenonsipHast (ciMMeTpHYHas) KOBaJICHTHAsI CBSI3b — CBSI3b MEXAY aro-
MaMH C PaBHOH AJIEKTPOOTpULATENbHOCTBIO (Ay = 0) U, cleJoBaTeNbHO,
PaBHOMEPHBIM pacIpeieIeHHEeM 3JIEKTPOHHON IUIOTHOCTH MEXAY sSApaMu
aromoB: H—H, F—F, CI—Cl, O = O, N=N u .m1. (npuu. 1).

HenonsipHbIMH SIBJISIFOTCSI TAKXKE CBSI3U MEX/IY OJMHAKOBBIMU aTOMHBI-
Mu TpynmupoBkamu. Hampuwmep, cBs3sp C—C B monekyne Hi;C—CHj. Hdu-
MI0JIbHBII1 MOMEHT HETIOJSIPHBIX CBsi3el paseH 0.

CBs3u MEXIy OIMHAKOBBIMH aTOMaMH{, MUMEIOLIMMH Pa3IndHOE OKpPY-
JKCHHE, K HEMOJApHBIM He oTHOcATcs. Hanpumep: H3C—CH=0 (anerampzae-
run), H;C—COOH (ykcycHast xucnora), (qumosisHsIe MOMEHTHI cBszeir C—C
2,7D u 1,7 D cootBercTBeHHO). CBsi3b C—H B IpeenpHBIX yTIeBOIOPOaax
(marmpumep, B CH,) cuuTaercs NpaKkTHUECKH HEMONAPHOM, TaK Kak
Ay = 2,5(C) — 2,1(H) = 0,4 (aunonsHbiil MoMeHT cBs3u 0,2 D). Cnenyer
OTMETUTh, YTO B HempezedbHbiX yraeBopopoaax (CH,=CH,, CH=CH,
RC=CH u T.1.) 3JIeKTPOOTPHIIATEILHOCTh yIiiepoaa Beimie U cBsizb C—H
Oonee mossipHa (ocobeHHo, ecnu aroM H cBs3aH ¢ yriepoaoM, NMEIOIIUM
Tpoiinyto ces3b: H-C=C—H, RC=C-H).

INonsipras koBaneHTHas cBA3b [loysipHast (HECUMMETPUYHAs) KOBAJICHT-
Hasl CBSI3b — CBA3b MEXJy aTOMaMH C Pa3JIMYHON 3JIEKTPOOTPHLATEIHEHO-
cteio (2 >Ay> 0,5) U HECHUMMETPHYHBIM pacIpefelicHHeM OOIeil 3Iek-
TPOHHOM Tapbl. DJIEKTPOHHAS TUIOTHOCTH TAKOW CBS3M CMEIIEHA B CTOPOHY
OoJiee IEKTPOOTPHULIATEINEHOTO aTOMa, YTO PUBOANT K TTOSIBIICHUIO HA HEM
YaCTHYHOTO OTPHUIATENIFHOTO 3apsifa O (#enbTa MHHYC), 2 HA MEHEe dJIeK-
TPOOTPHUIIATEILHOM aTOME — YacTHYHOIO IIOJIOKUTEIBHOro 3apsiia O+
(memsra mmoc): CY*—CI>, C*-0%, C*-N*, O*-H", C*-Mg"".

HamnpagieHue cMeleH st 2JIEKTPOHOB 0003HAYAETCS TAK)KE CTPEIIKOM:

C—-Cl, C—-0, C—>N, O«<H, C« Mg.

UYem OoJibliie pazaudue B 3IEKTPOOTPHLATEIBHOCTH CBSI3bIBAEMBIX aTO-
MOB, TE€M BBIIIE IOJSIPHOCTH CBSI3M W OOJbIIE €€ JUIOJBHBI MOMEHT.
Mely IPOTHBOIIOJIOKHBIMHU 10 3HAKY YaCTHYHBIMU 3apsilaMy JIEHCTBYIOT
JIOTIOJIHUTENIBHBIE CHJIBI TIPUTSDKEHMS, YBEJIMUYMBAs NPOYHOCTH cBsizu. [lo-



JSIPHOCTB CBsI3€il BIMSIET HA XUMHUECKHE M (PU3NIECKUE CBOWCTBA COCIU-
HeHuH. OT NOISIPHOCTH CBSI3U 3aBUCUT MEXAHU3M PEaKIMM U JJaXKe peaKiiy-
OHHasl CIIOCOOHOCTh coceqHuX cBsizeil. [lomspHOCTh CBsI3el MOXKET HpHBe-
CTH K TOJSIPHOCTU MOJIEKYJI M TaKMM 00pa3oM IOBJIMATh Ha (PU3MUECKHE
CBOMcTBa BellecTBa (TeMIepaTyphbl IUIABICHUS M KUIEHHSA, pPacTBOPH-
MOCTB).

Jenoxanu3oBanHble n-cBsA3U. ComnpspkeHue. KoBaseHTHas CBA3b CUMTa-
eTcs JIOKAJIM30BaHHOM, €CIIU €€ 2IEKTPOHHAs Mapa HaXOJUTCA B MOJIE IBYX
SIep U CBA3BIBAET TOJBKO JABa aToMa. JlemoKaaM30BaHHas CBA3b — CBA3b,
JIEKTPOHHAS Mapa KOTOPOH pacCcpemoTOueHa MEXKIy HECKONbKHMH (Ooiee
2) ssppaMu aTOMOB (TT0100Me METaJUTMUECKOH cBsA3n). Takas meoKamm3aris
(paccpenoToueHne) 3JIEKTPOHOB XapaKTepHa ISl COIPSIKEHHBIX T-CBS3EH,
T. €. KpaTHBIX CB)I3€I71, yepeayromuxcsa ¢ OAuHapHbIMH.

COHpH)KeHHaﬂ CHUCTEMA HeCOHpﬂ)KeHHaﬂ CHUCTEMA
CH2:CH'CH:CH2CH2:CH-CH2-CH:CH2

JCIO0KAJIN30BAHHBIC TT-CBA3H JIOKaJIM30BAHHBIC TT-CBA3HU

PaccpenoroueHre 37€KTPOHOB — SHEPreTHYECKH BBITOAHBIN Mpoliecc,
TaK Kak MPUBOJAUT K CHIDKCHHIO SHEPTUH MoseKybl. HeoOxoaumeimM ycio-
BHEM JIeJIOKAIU3AIK T-3JIEKTPOHOB SIBJIETCS T-TiepekpriBaHue p-AO co-
CE/IHHX SP°- WIM SP-aTOMOB, JIEXKAIIMX B OZHON MIOCKOCTH. C MOMOLIBIO
aTOMHO-OpPOUTAIFHON MOJENIM MOXKHO IMOKa3aTh, KaK NMPOUCXOIUT JAeTO0Ka-
JU3aIMs T-CBA3EH B MOJIeKyne OyTaaueHa:

H H

Bce uetslpe atoma yriepona B MOJIEKyJe HaXOIATCS B COCTOSHHH
spz—m6pn,un3aunn. Tpu rubpugHble OPOUTANIM KAXKIOTO aToMa yTiepoja
pacroaraoTcs B OJHOM IIOCKOCTH 1o yritoM 120°. Takum o6pasom, ato-
MBI B MOJIEKyJe OyTanueHa-1,3 pacronaraiorcss B OJHOH IUIOCKOCTH, Ba-
JICHTHBIE YTkl paBHbl 120°,

HernbGpnanzoBanHble P-opOMTaIM KaXKJOro aTtomMa yrjiepoja pacroia-
raroTcs NEPIEeHANKYIIIPHO IUNIOCKOCTH MOJIEKYJbI U MapajlieabHbl APYTApY-
Ty, 4TO CO3JaeT yCIOBHUS JUI UX B3aUMHOTrO nepekpbiBanus. [Ipu nepekpsi-
BaHUH HETHOPUAN30BAaHHBIX P-OpOHTaNIel 00pa3yroTCs T-CBSI3H.



Puc.1.1. Cxema oOpa3oBanus m-cBsi3eil B Mosiekyie Oyraguena-1,3

W3  pwuc.l.1BugHo, 4YTO  MHEpeKpbIBAaHHE  HETHOPHIU30BAHHBIX
p-opOuTaneit IPOUCXOIUT MEXKIY CBSI3aHHBIMHU JABOHHBIMHU CBSI3SIMH aTOMa-
mu yriepoaa C(1)=C(2) u C(3)=C(4). Ho kpome TOTO B JaHHOM MOJEKYJIE
UMEeTCsl TICPEKPhIBAaHUE P-OpOUTANICH MEXIY 6MOopbiM U mpembum aToMa-
MU yriepona. Takum oOpa3om, m-CBsS3HM B MOJICKyJe OyTaaueHa-1,3 He sB-
JISTFOTCSI U30JIUPOBAHHBIMHE, OHU 00Pa3yIOT CIUHYIO CONPSNCEHHYI0 CUCTEMY,
OXBATBIBAIOIIYID BCE 4YeThIpe aroma yriaepoia. JIpyruMu cioBamu,
T-3JIEKTPOHBI B MOJIEKYJIe OyTaaueHa He MPUHAIEKAT OTACIbHBIM CBSI3SIM.
B 3TOM city4ae roBOpST, UTO T-3JICKTPOHBI OCIOKAIUZ0BAHbI.

CormpsbkeHUe MPUBOJUT K HEKOTOPOMY BBIPABHUBAHHUIO JUTMH JIBOWHBIX
1 OJJMHAPHBIX CBsA3CH B MoJIeKyie OyraaneHa-1,3:

0.134 0,154
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Jlenokanu3zanusi T-3JEKTPOHOB NPUBOAMUT K TOMY, YTO B CONPSDKEHHON
CHCTEME CBSI3M CTaHOBATCS HEIEJIOUUCICHHBIMH (APOOHBIMH), T.€. HHU
JBOMHBIMU WJIN TPOWHBIMM, HU OJMHAPHBIMU. VHaue roBops, CBSI3M UMEIOT
HeUeJIOYUCIIeHHBIH nopsiok. COOTBETCTBEHHO, JIMHBI JEIOKATM30BaHHBIX
CBSI3€H MMEIOT MPOMEXXYTOUYHBIE 3HAYEHHS MEXAY JUIMHAMH OJUHAPHBIX U
KpaTHBIX CBsi3eH. THUNMMYHBIM IPUMEPOM JIENOKAIN3AMN CBSI3CH B LIMKIIH-
geckoit Moekyite siBisieTcst 6er3on CsHe.

CucrteMa CONPSDKEHUS MOXKET OBITH OTKPBITOM MM 3aMKHYTOW H CO-
nepxkatb atoM (C, N, O, S, Cl u T.1.) ¢ HENOAEIEHHO EKTPOHHON apoit



(popmyust 1, 1), ¢ HecnapernsM amextporoM (I11) wu ¢ BakanTHO# p-AO
(1Vv):

. . . +
CHp=CH-NH, CHy=CH-Cl: CH;=CH-CH, CH;=CH-CH,
(1 (Im I av)

®opmyna crpoenust (CTpyKTypHas (GopMylia) ONMHCHIBAET MOPSJIOK CO-
€IMHEHUsI aTOMOB B MOJIEKYJIE, T.€. €€ XMMHUYECKOe CTpOeHUE. X UMUYECKHUE
CBSI3H B CTPYKTYpHOH (opMyse n300pakaroT deproukamu. CBs3b MEXIY
BOJIOPOJIOM H JPYTUMH aTOMaMH OOBIYHO HE YKa3bIBaeTCs (Takue (hopMyITbl
Ha3bIBAaIOTCSl COKpPAICHHBIMU CTPYKTYPHBIMH (opMmynamu). Hampumep,

noJHas (pa3BepHyTas) U COKpAIICHHAs CTPYKTypHbIe (HOpMyIibl H300yTaHa
C4H1g umeroT Bu:

-

CrpyETypHBIe hopMY.IbI H300yTaHa (2-Me THIIIpPoIaHa)
il
H—(lj —C—(F—H H3C—(|3H—CH3
H | H
H-C-H CHy
|
H
TTonHAA CTPYKTYPHAS COKpAILEHHAS CTPYKTYPHAR
dopnya dopnya

v

Yacto ucrnonb3yercs enie Ooiee KpaTkas 3alMCh (OPMYJbL, KOTAA He
N300paXKaIOT HE TOJIBKO CBSI3M C aTOMOM BOJOPOJA, HO M CUMBOJIBI aTOMOB
yriepoga W Bogopoxa. Hampumep, crpoenue Oensona CgHg oTpaxaror
(dhopMyIbL:

HOBHIA CORPATHEHHILR
CHPYKRVPHAR  QOPAGNIG  CHPVKRDPHAR  Qopiona

CtpykTypHble POPMYIBI OTIUYAIOTCS OT MOJEKYJIAPHBIX (OpyTTO) hop-
MyJI, KOTOPbIC TOKAa3bIBAIOT TOJBKO, KAKHE 3JIEMCHTHI M B KAKOM COOTHO-



IIEHNH BXOJST B COCTaB BEIIECTBA (T.€. KAUECTBEHHBIH M KOJIMIECCTBEHHBIH
JJIEMEHTHBIH COCTaB), HO HE OTPAKalOT IOPSAJKA CBSI3bIBAHUS ATOMOB.
Hanpumep, H-OyTaH M n300yTaH MMEIOT OJIHY MOJEKYJSIpHYIO (opmyiy
C4H10, HO pa3Hy0 HOCIIEIOBATENBHOCTE CBsI3eH. Takum 0Opa3oM, pasnuuue
BEIECTB OOYCIIOBJICHO HE TOJBKO Pa3HBIM Ka4eCTBEHHBIM U KOJIMYECTBEH-
HBIM 3JIEMEHTHBIM COCTaBOM, HO M Pa3HbIM XUMHYECKHM CTPOEHHEM, KOTO-
pPO€ MOKHO OTPa3HTh JIMIIb CTPYKTYPHBIMHU (pOpMyTIamMH.

( H3zomeps: coctana C4Hip \
o
[ H-C—C—~C-H
H-C—C—C—C-H ! I
[ H H
H HHH H-C-H
|
H
#-ByTan HzobyTan
(r.omm. -0.5°C) (r.sam. -11.4°C)

1.4.Tunbl u3omepun. Buasl npocTpaHcTBeHHOM
M CTPYKTYPHOH M30MepHuH

Eme no cozmaHus Teopuu CTpOCHHUsI OBbLIIM M3BECTHBI BELIECTBA OJUHA-
KOBOI'O 2JIEMEHTHOI'O COCTaBa, HO C pa3HbIMU CBOWCTBaMU. Takue BeliecTsa
ObUTM Ha3BaHbI M30MEpPAMHM, a CaMo 3TO sIBJICHUE — H3oMmepueil. B ocHoBe
Hn30MepHH, Kak mokaszaid A.M. ByTiepos, IeXUT pa3nuyue B CTPOSHUH MO-
JIEKYJI, COCTOSIIIMX M3 OJMHAKOBOTO Habopa aToMOB. M30Mepbl — 3TO Belle-
CTBa, UMEIOIIUE OJUHAKOBBIM KAaYEeCTBEHHBIH U KOJIMYECTBEHHBIN COCTaB
(ommHAKOBYIO (DOPMYITY), HO Pa3HOE CTPOCHHE

Taxum 06pa3om, H30Mepust — 3TO SIBJICHNE CYNIECTBOBAHMS COSTMHEHHH,
HMMEIOIIUX OAMHAKOBBIN KaueCTBEHHBIN U KOJUYECTBEHHBIH COCTaB, HO pa3-
JIMYHOE CTPOEHHE U, CIIEIOBATEIbHO, pa3sHbIE CBOMCTBA. B 3aBucuMocTH OT
XapakTepa OTIMYMA B CTPOCHHHM H30MEPOB pa3IHYalOT CTPYKTYpPHYIO U
IIPOCTPAHCTBEHHYIO H30MEPHIO.

Tunel u3oMepuu:

1. CtpykTypHAas.

2. I[IpocTpancTBeHHAs:a) TeOMETpUIECKas;0) ONTHIECKas.

CTpyKTypHBIE U30MEpHI — COSAWHEHHSI OJMHAKOBOTO KaYECTBEHHOTO H
KOJIMYECTBEHHOTO COCTaBa, OTIMYAIOIINECS TOPSIKOM CBSI3BIBAHUS aTOMOB,
T. €. XMMHUYECKUM CTpoeHHeM.Cle0BaTeNbHO, CTPYKTYPHbIE H30MEpPbI



UMEIOT OJHY M Ty )€ MOJEKYJIpHYI0 (GOpMyIy, HO Pa3indHbIe CTPYKTYp-
HblE (OpMYIIBL.

Tunwvt cmpykmypHoii uzomepuu

Hzomepus yenepoonozo ckerema. Hampumep, CTpyKTYpHbBIE H30MEpPHI
CsHyo:

CH,
CH,-CH,-CH,-CH,-CH, CH,-CH-CH,-CH, CH3—¢—CH3
CH, CH,
H-TIEHT&H 2-MeTUnbyTaH 2,2-oune THIT-
Ip OMaH
H3omepus nonoscenus:
a) KpaTHBIX CBS3EH
CH,=CH-CH,-CH; CH,;-CH=CH-CH;
byTeH-1 byTeH-2 .
0) GYHKIMOHATIBHOM IPYIIIBI
CHS_CHZ_CHZ_(FHZ CHS_CHZ_(I:H_CH:;
OH OH
Byranon-1 byranon-2

Medsicknaccosas usomepus (usomepust PyHKYUOHANbHBIX SPYNN)

CH,;-CH,-OH CH;-O-CH;
STHIOERIH CITHPT OHMETHNOBEIR IHp

Ilpocmpancmeennvle usomepsl (CTEPEOU30MEPHI) NIPHU OJJUHAKOBOM CO-
CTaBe M OAMHAKOBOM XHMHUYECKOM CTPOCHHM DPAa3IMYaroTCsl IPOCTpaH-
CTBEHHBIM pacIoJIOKEHHEM aToMOB B MoJjekyie. IIpocTpaHCTBEHHBIMHU
N30MEpaMHU SIBISIFOTCS onmuyeckue u Yyuc-mpauc uzomepsl (LIApUKN pa3HoO-
TO BeTa 0003HAYAIOT Pa3HbIC ATOMBI HJIM aTOMHBIE TPYIIIIBI):

CH CHj
HsC, H H Cl 3
3 N 30\C_ / C| H:y
VAN VAN
I cl i H o,

yic-1,2-guxmop- mpane-1,2-gExnop-  mpanc-1,3-quanera- yuc-1,3-rameren-
OPONER TPOmeR muEaGyTAR NERA06yTAH
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MOHeKyHLI TaKUX U30MEPOB HCCOBMECTHUMbBI B MPOCTPAHCTBE. HaFJ'ISII[-
HOE TIPEJCTaBIEHHE O MPOCTPAHCTBEHHOM CTPOCHUHM MOJEKYJ AAIOT HX
TpexMepHble Mojenu. s rpaduueckoro M300pakeHHsl CTepeon30MEpOB
HCIIOJNIB3YIOTCSI CTEPEOXMMHUYUECKHE M TpOoeKIHoHHble (hopmyinbl. Crepeo-
N30MEpUs UTPaeT BAXHYIO pOJb B opraHndeckoi xumuu. IlogpoGuee 3tn
BOIIPOCHI PACCMATPHUBAIOTCS ITPU U3YUEHUH COCJMHEHHH OTAENBHBIX KIlac-
COB.

W3omeps1, oOpasyromuecs 3a c4eT CBOOOJAHOTO BpAILCHUS BOKPYT TPO-
CTBIX CBs3eH, HOCAT Ha3BaHHE KOH(popmepoB. Hebompime MoseKyIbl MO-
T'YT IPUHUMATh B PacTBOPE MHOXeCTBO KoH(popmanuii. B npencraBneHHbIX
KOH(OpMepax SHTApHas KUCIOTAaUMEET TAKOE K& PAacIOJIOKEHHE aTOMOB,
Kak B (pymMapoBO#l MM MalenHOBOM KHCIIOTaX. Bo3aMOXHO cyliecTBoBaHUE
obenx hopm, mpudem kKoHpopManus | u3-3a CHILHOTO OTTAJIKUBAHUS JIBYX
COOH-rpynm siBisieTcsl NPEANOYTHTEIFHON U II03TOMY BCTpEUYaeTcs yaille.
MaKpOMOHeKyHBI TaKHC, Kak OelKu u HYKJICUHOBBIC KHCJIOTBI HMCIOT
BIIOJIHE OIIpeJelicHHble KOH(OpManuH, cTaOWIN3HpOBaHHBIE OJyaronaps
BHYTPUMOJICKYJISIPHBIM B3aUMOECHCTBUSIM.

Eme onuH Bua M30MepuM BO3HMKAET B TOM ClIydae, KOTJa B MOJIEKYJIE
UMEeTCs XUPAIBHBIN LEHTPWIN MOJIEKYJa B LIEJIOM SIBJISIETCS XUPaJbHOM.



XupanbHocTh (0T Tped. Cheir—pyka) CIyXAT TPHUMHON 00pasoBaHMs
CTPYKTYp, KOTOpBIC HENb3s COBMECTUTh, MOCKOJIBKY OHHU SIBISIOTCS 3ep-
KaJIbHBIMHU H300pakeHUSIMU APYT Opyra (3epKajbHasi u3omepusi). HanGo-
Jiee vactasi IPUYMHA XUPATBHBIX CBOICTB — MPUCYTCTBHE aCHMMeTpHYe-
CKOT'0 aTOMa YIJIepPoJa, T.C. aTOMa C YemblpbMsl PASIUYHBIMU 3AMECTHTE-
nsiMi. B aTom cnydae obpasyrorcsi 1Be GopMbl (3HAHTHOMEPBI) C pa3iny-
HOIl koH(urypauueid. Yaie Bcero 3HaHTHOMEPHI HOCAT Ha3Banue L- u D-
¢opmel. [l ykazaHus aOCONIOTHOW KOH(QHUTYpPAIMH acCHMETPHIECKOTO
aroMma noss3yroTcs R/S-nomenxiamypoii

s

C.
cl- l "H
C,H;s

R/S HoMeHKknaTypa 3HaHTMOMEepPOB

2 2
COOH COOH
\ ’ A Y
N C4
HO™ | "H CH;” |'H
* CHs ' OH
1 3
R S

DHaHTUOMEpPHl UMEIOT OYCHb OJIM3KHE XMMHYeCKHe cBoHcTBA. OCHOB-
HOE pa3M4ue MEXIy HAMH COCTOUT B TOM, YTO OHH BPAIIalOT IUIOCKOCTh
MOJIIPU30BAaHHOTO CBETa B MPOTUBOIOJIOXHBIX HANpPABICHHUAX. JTO cHpa-
BEJIMBO W B OTHOLICHWH MOJOYHOM KucioTsl. [IpaBoBpamiaromiasics
L-Mono4Has KMCJIOTa BCTPEYAETCsl B MBIIILAX U KPOBU JKUBOTHBIX, & MPO-
ayuupyemasi MUKpoopranusmamu D-dopma Moxer ObITh OOHapykeHa,
HarpuMmep, B MOJIOUHBIX Npoaykrax. COeJMHEHHs, UMEIOIHE XUPAIbHbIE
LEHTPBI, 4aCTO N300PAXKAIOT C MOMOIIBIO (PUIIEPOBCKUX MPOEKIIHI.

MOJOIHON KHCIOTEI



1.5.B3aumHoOe BJIHsIHME aTOMOB B MOJIEKY.Ie.
HWHaykTHBHBII 1 Me30MepHBIii 3 deKThI

®dusnyeckre M XUMHUYECKHE CBOMCTBAa MOJIEKYN ONPENENSIOTCS WX
crpoeHueM. [loaToMy MHOTHE CBOWCTBAa MOTYT OBITH MpEACKa3aHbl HA OC-
HOBaHHHU CTPYKTYpHOH (opmyibl. K TakuMm cBoiicTBaM OTHOCSTCS pa3Mepsl,
(dopma, 10 HEKOTOPO#l cTerneHH KOH(popManusi MOJeKyn (T.e. B3aUMHOE
pacIookeHne OTIACIBHBIX aTOMOB) IIPU HAXOXICHUH BEIIECTBA B PACTBO-
pe W, HAaKOHEI, pEeaKIFOHHas CIIOCOOHOCTh. [IprMeHeHHe >IeKTPOHHOMH
TEOPUH CTPOSHHSI aTOMa W XHMHUYECKOH CBSI3M B OPraHUYECKOW XUMHH SIBU-
JIOCh OIHUM W3 BR)KHEHIINX ITAIllOB PAa3BUTHUS TEOPHH CTPOCHUS OpraHUYe-
ckux coeanHeHNH. [ToHATHE 0 XMMUYECKOM CTPOCHHHU KaK IMOCIICI0BATENb-
HOCTH CBsizelt Mexny aromamu (A.M. ByTiiepoB) aieKTpoHHasi TeOpUs J10-
TMIOJTHUIIA TIPEJCTABICHUSIMH 00 3JIEKTPOHHOM M IPOCTPAHCTBEHHOM CTpOe-
HUU U UX BJIMSHHUU HA CBOMCTBA OPraHUYECKUX COeAUHEHMU. VIMEHHO 3Tu
NPEACTABICHUS AAI0T BO3MOXKHOCTh HOHATH CHOCOOBI NIepejaudl B3aUMHOTO
BJIMSIHHUS aTOMOB B MOJIEKYJIaX (3JIEKTPOHHBIE U MPOCTPaHCTBEHHBIE 3 pek-
TBI) ¥ MOBEJCHUE MOJIEKYJl B XMMHYECKUX peakuusax. CorinacHo coBpeMeH-
HBIM TIPEJCTABICHUSM CBOMCTBA OPTaHMIECKUX COSTUHEHHUH OIIPEACIISIOTCS:

MIPUPOOH U AIEKTPOHHBIM CTPOSHHEM aTOMOB;

TUTIOM aTOMHBIX OpOHTaNIeH U XapaKTepOM MX B3aUMOICHCTBUS,

TUTIOM XUMHUYECKUX CBSI3CH;

XAMHYCCKUM, 3JCKTPOHHBIM H TPOCTPAHCTBCHHBIM CTPOCHHEM MOJIe-
KYIL

INonmansroniee OGOTBIIMHCTBO OHOMOJICKYJ SIBJISIOTCS MPOHU3BOIHBIMH
Ooyiee  TPOCTBIX COEAMHEHUI  YEThIpEX XHMHUYECKHX  DJIEMEHTOB-
nemetamios: kuciopooa (0), azoma (N), ceput (S) u pocpopa (P). Muorue
OMOXMMHUYECKH Ba)KHBIE COEIMHEHHsI KUCIOPO/ia, a30Ta M Cepbl MOTYT pac-
cMaTpHUBaThCs Kak mpousBojansie Bomopoaa (H,O, NHz, H,S). B 6uosoru-
4yeckux cucteMax Gpocdop BeTpedaeTces riiaBHbBIM 00pa3oM B JopMe Mpou3-
BOAHBIX pocdopHOit kucaoTsl HzPO,.

[Ipu 3aMeHEe OAHOTO WIIM HECKOIBKHX aTOMOB BOJOPOIa B YKa3aHHBIX
BEIIIIE COSAMHEHISIX Ha TPYNIUPOBKY R, HampuMep, Ha aKUIBHYIO TPYIITY,
mony4arot npousBongHble THa R—XH, ;, R—-XH, »—R' u T.n. Tak, nampu-
Mmep, ciuptel (R-OH) u npoctsie adupst (R-O-R') dopmansHO MOKHO
paccMaTtpuBaTh Kak Mpomu3BoAgHBIE BOAbI, epBuaHble (R—NH,), BTopudHsie
(R-NH-R") u tpernunsie (R-N=R'R") amuHbBI — KaK MPOU3BOIHBIC AMMHA-
Ka, a Tuocnupthl (R-SH) — kak mpou3BOAHBIE CEPOBOAOPOAa. MHOTHE Op-
raHUYeCcKHe BEIeCTBA COJEPKAT MOJISIpHbIE TPYIIUPOBKH, Takue, kak —OH



u —NH;. IlockonbKy 3TH TPYIMIHPOBKH CYIIECTBEHHO 0Ojee peakIMOHHO-
CHOCOOHBI 0 CPAaBHEHUIO C YIJICBOJAOPOJIHBIMH OOKOBBIMHU IIETISIMHM, OHHU
HOCSIT Ha3BaHWE @yHKyuonanbHuix cpynn. HoBble QyHKIIMOHANBHBIE TPYII-
bl 00pa3yloTcs NPU OKUCICHUUNPHUBEICHHBIX BbIlIe coeanHeHui. Tak,
OpH OKHCIICHHH THOCHHPTOB 00Opasyrorcs aucynspuapi(R—S-S-R'), npu
okucnenun nepeudHbix cnuptoB (RCH,-OH) —ambneruasi(R—-CO-H), a
3ateM kapOoHoBbie KuCIOTBI(R—-COOH), a mpu OKHCIEHHH BTOPHYHBIX
cruptoB —KeToHBI(R—CO-R"). Iyt 3THX KHCIOPOACOAEPIKAIINX COETHHE-
HUI XapakTepHO Hamane KapOoHmibHOH rpymmsl (C=0).

CocTaBisroniye MOJEKYITy aTOMbl HCIBITHIBAIOT B3aWMHOE BIIMSHHE,
TIepealoIIeecs: C HOMOIIBIO 3JIEKTPOHHBIX M IPOCTPAHCTBEHHBIX 3((heKToB.
Ecmm, manpumep, C-atom cBsizaH ¢ 0ojee 3JIEKTPOOTPHUIATEIHHBIM aTo-
MOM — a30TOM, KHCJIOPOJOM, TAIOTEHAMH, TO Ha HEM BO3HHUKAeT ACQUIINUT
AJIEKTPOHHOH TIOTHOCTH, 0003HAYaeMbIl «d+», a Ha rerepoaroMe — U30bI-
TOK 3JICKTPOHHOMW IUIOTHOCTH, 0003HAYAEMBIN «O—»:

5+ §- o+ ©&- o+ O-
C—>Br C—>0H C—>NH,

[MoasipHOCTH OHOMW CBSA3M TEpenaeTcs N0 MEXaHU3MY JJIEKTpOoCcTaTHYe-
CKOW MHAYKIHMH 1O LIENH G-CBs3€H, 4TO W 0O0ycJaBIMBaeT, TaK Ha3bIBac-
MBI, uHoykmugusiil 3¢pgpexm (1-3¢pgpexm). Ilepenaua mpoOMUCXOTUT C TTOCTE-
TICHHBIM 3aTyXaHHUEM H Yepe3 TPU-UETHIPE CBSI3H YK€ HE MPOSBIACTCS:

0Ff 8% O+ &-
C4_C3_C2_C1—>X O < 84+ <8

I'padmueckn nHIYKTUBHBIH 3 dekT n300paxarT 3HaKOM — IO JIMHUU
KOBAJICHTHO# CBSI3M, OCTPUEM HAIIPaBJICHHBIM B CTOPOHY 00Jiee JIEKTPOOT-
pHunaTenapHOro aToma. HampaBineHne MHIYKTUBHOTO (G QeKTa 3aMeCTHTEIs
Ka4eCTBEHHO OLICHMBAIOT, CPABHHBAsS €r0 BIMSHHE Ha 3JIEKTPOHHOE 00JIaKO
CBSI3M C TIPaKTHYeCKH MainomnoispHoii cBs3pto C-H u, momaras, gto
I-agppexm amoma 6odopooa paeen wmynwo. Ecim 3aMeCTUTENTH CMEIIAIOT
JIEKTPOHHYIO ITIOTHOCTh G-CBSI3€H K cebe CUIIbHEE, YeM aTOM BOAOPOJa, TO
OHHU TPOSIBISIFOT OMpUyamenbhvlll UHOYKmueHvlll apgexm (—l-a¢ghpexm).
Takue 3aMeCTHTENH CHIKAIOT JIIEKTPOHHYIO IIOTHOCTH B CHCTEME G-
CBsI3ell M MX HA3BIBAIOT 21€KMPOHOAKYENMOPHBIMU

o+ -
C—X

—l-3¢dexT nposiBnstoT:

a) DJIEKTPOOTPULIATENILHBIE aTOMBI U TPYIIIIBL:

F>CI>Br>I; OH, NH, u apyrue;



0) TPYIIIBI C CEMUIIOJISIPHBIME CBSA3SIMHU:

o)

+
_N/{ y R3N_07 )

o
B) OHHEBBIC U KATUOHHBIC 3aMECTUTCIIN:
+ + + i
—NHgz; —NR3; —OR,»
F) HEHACBIIICHHBIC 1 apOMAaTUICCKUE 3aMECTUTEIIN:

(0] (0]
VA
——¢ ; —C ; —C ;—C=N., —CH=CH
A \
OH H R

3aMeCTUTEeNH, OMMAIKUBAIOWUEINEKMPOHBIOM CceOsl, TIPOSIBISIIOT 10-
noscumenvHolll uHOykmughwlil s¢gpgpexm (+1-3¢hext) u Ha3bIBAIOTCS J/eK-
MPOHOOOHOPHBIMUL.

5 o
Cc=—X

+l-3¢dexT nposBisIOT:

a) aNKWIbHBIE TPYIIIIbL:

—CH3 < ——CHyCH3 < —CH(CH3); <——C(CHy)3;

0) aHMOHHBIC 3aMECTHUTEIIH:

—0O;—NR.

Mesomepnviii 3¢ppexm unu s¢pghexm conpsiocenus (M-s¢pghexm) — 310
JJIEKTPOHHBIE CMELICHUS] M0 CHCTEME MOJSPHBIX JIEIOKATH30BaHHBIX
T-CBsI3€EH.

B pesynbraTe NposIBIICHHS 3aMECTHTENIEM Me3omepHoro 3ddekra pac-
npejieieHre 3JIeKTPOHHOU IJIOTHOCTH B COMPSDKEHHOW OTKPBITON Yriiepo/-
HOH I[eTTH WM B aPOMATHYECKON CUCTEME OTIMYAETCsI OT TOTO pacrpeere-
HUSI, KOTOPOE UMEJO Obl MECTO B OTCYTCTBHE JTOrO 3aMecTuTess. Me3o-
MepHbIi 3P(EKT B OTIHYHE OT HHIAYKTUBHOTO MEPEAAETCS 10 CONPSHKEHHON
cucreme 0e3 3aTyXaHusl.

3aMecTUTeNd, CMENAOIIHe IEKTPOHHYIO IIOTHOCTh B COIPSKEHHON
cuctemMe K cebe, IPOSBISIIOTOmpuyamenbHulil Me3omepHuli d¢hgexm (—M-
aghghexm) u A6110MCSL INIEKMPOHOAKYENMOPHBIMU.

—M-3¢dexT nzobpaxkaercss U30THYTOH CTPENKOW OT T-CBSI3M HAa aToOM
CIIeTYIONTUM 00pa3oM:
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—M-3¢ppexm nposensemcs 6 HeCUMMEMPUYHBIX T, T-CONPANCEHHBIX CU-
cmemax:

\C:C|:—C:X \C=C|Z—CEX

/ /

—C=C—C=Xx —C=C—C=X

TI'pynnet, obnaoarowue —M-3¢pghexmon:

o) 0 o) o) o
/ / / I
—C//; ——C/ ——C/; —C=N; —N{ , —S—OH
\ \ \ ! |
OH H R (@) O
()
Co
CH—eH—C2EN i
D Sou.

Q

3aMecTHTEeNH, CMEIIAONINe YIEKTPOHHYIO IJIOTHOCTh om cebs 8 cmo-
DOHY CORPANCEHHOU CUCHeMbl, TIPOSBISIIOT NOJ0MCUMENbHBIIL Me30MEPHbIU
appexm (+M-3ddekr). K HIM OTHOCATCSA 3aMECTHTENH, COAEPIKALIME Te-
TEpOATOM C HEMO/IeJICHHON Mapoi 3JIEKTPOHOB WJIM UMEIOIINE OTPULIATENb-
HBIA 3apsii. DTH 3aMECTUTEIH SIBITIOTCS 3/1eKMPOHOOOHOPHbIMU W 33 CUET
BKITFOYCHHUS B COCTAB CONPSDKEHHOW CHCTEMBI CBOCH Maphl AIICKTPOHOB CO-
3I1AI0T H30BITOYHOCTH JICKTPOHHON TUNIOTHOCTH B IIEMTH COTPSHKCHUS.

+M-2¢hghexm nposensemcs  p,T-CONPANCEHHbIX CUCEMAX

~
>C=(|:Dx' —e=c% Q@)ﬁx'

I'pynnul, obnadaowue +M-a¢pgpexmom:
R;N.—i RO— ; 'H'al—.
X

) Yoo (oo
H,C=CH—0CH, (, NH, .

&)



Ymobwvl ycmanosums, umeemcs au M-3¢pghexm neobxooumo:

a) BBIACIHUTH B MOJIEKYJIE COIPSIKEHHYIO CUCTEMY CBSI3EH;

0) ecin cucrema cuMMeTpryHa — M-addekra Het;

B) €CIIM UMEETCs p,T-CONPsDKEHHAsl cucteMa, To umeercst +M-3ddexr, a
€CIIM HECUMMETpHYHas T, T-CONPsDKEHHAs cucTeMa, To —M-3(dekT.

Dnexmponnuvie Ipgexmut 3amecmumeneii
Bnexcrpormnie
adppercras BamecTrens

+I (M = 0) Anxunsebie samecroTenn (—R)

+I, +M —0°, —s®

+I,-M  —CgH;

-I,+M  —OH* —OR*, —SH, —SR, —F, —C, —Br, —NH%, —NHR*, —NR¥

s (4] 0}
-I,-M  —NRy, —NO,, —SO0,H, —cva —CZR , —C=N, —COOH
* ¥V saMecTHTENR MeaoMepHLIT addexT npeobnagaeT B HHAYKTHBHEIM

apexToM.

B Tonyone sipko mposiBISETCS B3aMMHOE BIMSHUE aTOMOB B MOJICKYJIe
Ha PEaKIHOHHYIO CIOCOOHOCTH BemecTBa. C OIHOM CTOPOHBI, METHIbHAS
rpymmna CHj (3a cder +l-3¢dexTa) moBHIMIaeT AEKTPOHHYIO IIOTHOCTH B
OCH30JIbHOM KOJIbIIE B TOJOKEHHUAX 2, 4 u 6 M oOjeryaet 3aMmeIicHHE
HUMEHHO B 9THX IOJ0KEHHSIX.

&+
CH;
N 5
M +7-adubexr
rpymmer - CHj3
(>

B-

B3anMHOe BIHSHHME aTOMOB ONpeEEssieT HAIpaBICHUE PEaKIUil 3JIeK-
TPO(MUIBHOTO 3aMEIICHUS B TOMOJIOTaX OSH30J1a U €T0 MPON3BOAHBIX — Ipa-
BuJa opueHTtanuu. C qpyroil CTOPOHBI, O BIUSHHEM OEH30IBHOTO KOJIbIIA
MetuinbHas rpynmna CH; B TomyoJie CTaHOBHTCS OoJiee aKTHBHOW B PEAKITUSIX
OKHUCIICHHUS M PaJWKaJbHOTO 3aMENICHHS IO CpaBHEHHIO ¢ MeTanoM CHy.
Tomyon B oTiIMUMe OT METaHA OKUCISAETCA B MATKHX YCIOBHUSX (00OeciBedH-
BaeT NoAKucIeHHbIH pactBop KMnO, nipn HarpeBaHum):
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Tonyon Bersofimas EmcmoTa

Jlerde, yeM B ajJKaHax, MPOTEKAIOT PEAKIMH PATUKAILHOTO 3aMEIICHHSI
B OOKOBOM LIENU aJKWIOEH30JI0B:

CHj CH:C1
hy
+ Clp — + HC1
Bexzrnznmoprn

DT0 OOBSICHSETCS TEM, YTO Ha JIMMHUTHUPYIOIICH CTaJIuu JIerko (IpH He-
BBICOKOIl DHEpI'MU aKTHBAaIMU) 00pa3ylOTCs YCTOWYMBBIC MPOMEKYTOUHBIE
panukaibl. Hampumep, B ciiydae ToJyosia oOpa3yercss paaukal OeH3WI
CH,—CgHs. On Gomee cTabuneH, yeM anKUIbHBIE CBOGOIHBIE PafHKATIBI
(CH3, CHZR), TaK Kak €ro HeCMapeHHbIN 3JIEKTPOH JI€JI0KaJIU30BaH 3a CYET
B3aUMO/ICHCTBUS C T-3JEKTPOHHON CHCTEMON OSH30JILHOTO KOJIBbIIA:

iy
G/?//G‘——@\@__@/H

H_é\ﬁ"ﬁ/@ﬁo\
\{@77

B (¢eHomax monm BIMSHUEM T-3JIEKTPOHHOH CHCTEMBI OCH30JIBHOTO
KOJIBIIA TSI aTOMa KUCIIOpOJa MPeIIOYTHTENBHEH spz-rn6p14)m3aum. Ipu
9TOM OJTHAa M3 HEMOJCICHHBIX JJICKTPOHHBIX Map HaXOIUTCS HA HETHOPH-
HOH p-opOUTaIy U MOXKET y4acTBOBATh B COMNPSIKEHUU C apOMATUIECKOM
T-CHUCTEMOM.

I'mapokcurpymma nposiBIsieT OTPULATENBHBI WHIYKTUBHBIA 3ddekT
(~1-3ddexT) Mo OTHOWICHHIO K YrIICBOIOPOTHOMY pagKaly H B CIHUPTaX
BBICTYIIAET KaK JIEKTPOHOAKLENITOPHBIN 3amecTuTelb. B dhenonax, rne OH-
IpyIa HAXOAMTCS TIPH SP>-aTOMe Yriepoja, KpoMe TOTO OHA MpOSIBISET



TTOJIOKHUTEIBHBI Me30MepHBIH 3pdexT (+M), mpemocTaBisis HEloAeICH-
HYIO 3JIEKTPOHHYIO Mapy KUCJIOPOAA B T-CHCTEMY CONPSIKEHHsI OCH30JIbHO-
ro KoJbla. BenencrBue Oomnblneid mogBHKHOCTH P-371eKTPOHOB +M-3ddexr
cunbHee, 4eM —l-addekr, T.e. TApoKCUrpynna B (eHONax SIBISETCS AIIEK-
TPOHO/IOHOPHBIM 3aMeCTHTeNIeM (OTpULATENbHBIA 3apsi Ha aToMe KHCIO-
poza B eHose HIXKe, YeM B MPEIEIIbHBIX 0JHOATOMHBIX CIIUPTaX).

1.6. ITonaTHE 0 MEXaHU3Me PeaKIUH

MHOro4HCIeHHBIE PEAKLINY, TPOTEKAIOIINE B JKUBOW KIIETKE HIIM B IPO-
OupKe, pa3zeNsioTcs Ha HECKOJIBKO KJIAcCOB 10 MX MexaHM3My. Ha mpo-
CTBIX IPUMEPAX 3[€Ch MOKAa3aHO 3HAYEHUE Pa3sHBIX THIIOB PEAKLMI B Opra-
Hudeckoi xumuu. Ha cxeme mpuBeAeHBI JUIIb UCXOJHBIE COCAWHEHHS U
KOHEUYHBIE MPOAYKTHl pEakiMH. B peakuusx OpraHHYeCKUX COeIUHEHHUH,
KaK MpaBWJIO, U3MEHEHHS 3aTParuBaoT TOJIBKO YaCTh MOJEKYJIbI, €€ OCHOB-
Hasi KOHCTPYKIMA (YITICPOAHBIN CKeseT) coxpaHseTca. Hanpumep:

CHZZCHZ + Hzo CH3—CH20H
OTUJICH OTaHOJI

B cnyuae HeopraHmdeckux peakiuii 0ojiee XapaKTepeH pacnaj Coeau-
HEHUS! Ha MOHBI WIIM aTOMBI, U3 KOTOPBIX 00pPa3ylOTCsl COBEPLUICHHO HOBBHIC
KOHCTPYKIMHU: BONBIIMHCTBO OpPraHWYECKUX PEAaKIUH NMPOTEKarT 3HA4H-
TEJILHO MEJJICHHEE peakliii HeOpraHMYEeCKUX BEIeCTB M OOBIYHO HE 3a-
BEPIIAIOTCS TOJHOCTHIO BCIEICTBHE MX 0OpaTUMOCTH. MHOTHE opraHude-
CKHE PEaKIMM BKIIOYAIOT HECKOJBKO 3J€MEHTapHbIX cTanuil. Ilocnenosa-
TEJILHOCTD HECKOJIbKMX PEaKIUi MPUHATO M300pa’kaTh B BUAE CXEMBI IIpe-
BpaIlleHUH, B KOTOPOM JIEHCTBYIOIIMI HAa OPraHUYECKOE COEIMHEHHE pea-
TEeHT 3alMCHIBAETCS HA/l CTPEIIKOM, a BBIISIIAIOIINICS TOOOUHBII TPOAYKT —
IOJ{ CTPEIIKOM CO 3HAKOM «MHHYCH!

[lpyinvep 2amicH ¢XeMBI NMpeBpAIeHHE

Cly, ke H,0 H, 804 (aT)

CHCH,C1 CHyCH,OH —— CH~=CH,
2

aTal XMOpaTAH aTaHon 2THNEH

CH,;~CH,

MHorue opraHW9YecKHe PeaKkiMy SBISIOTCS CIOKHBIMH M HAYT B He-
CKOJIbKO 3JIEMEHTapHBIX CTaJuil (IOC/IeI0BAaTENbHBIX WM MapaieibHbIX).
OOmasi cKOpoCTb CIOKHOM XMMHYECKOH PEaKLUH OINpeAesseTcss CKOpo-
CTBIO ee HanOosee MeUIeHHON (JIMMuTHpYIowei) cTagun. JInMuTupyromei



SIBIISIETCA CTanus ¢ Ooiee BBICOKOI »Heprueil aktmBanmu Ea'. B ciyuae
CIIOKHBIX pEaKUUi Ha HEKOTOPHIX CTaAMsAX OOpa3yroTcsi HecTaOWIIbHBIE
MIPOMEKYTOYHBIE YaCTUIBI — OPTaHWYECKUE MOHBI WIIM CBOOOIHBIC pajuKa-
nbl. VIX oTHOCHTENbHAsE yCTOWYMBOCTD U CIIEJIOBATEIbHO, BEPOSITHOCTH 00-
pa3oBaHUA PACTYT C YBEJIMYEHUEM BO3MOXKHOCTH JeJOKanIMu3aluu (paccpe-
JOTOUYCHHUS) 3apsa B MOHE WM HECIIAPEHHOT'O MIEKTPOHA B paJuKae.

Krnaccudukanmio opraHMYecKUX peakuuil MPOBOJAT HAa OCHOBE OOLIMX
JUISL BCEX PEakIMi MPHU3HAKOB: CTPOSHHE M COCTAB MCXOMHBIX M KOHEYHBIX
MIPOXYKTOB; U3MEHEHHUE CTETIEHEH OKHCIICHHS PEarHpyloIUuX YacTHIl, TEIl-
noBoit 3¢pdekt peaknnm; ee odpatuMocTh U T.1. Hambomnee gacto opranu-
YECKUE PEAKIMH KIACCH(OUINPYIOT IO CICAYIOMINM IIPU3HAKAM:

110 KOHEYHOMY pEe3yNbTaTy peakiuy (Ha OCHOBE COIOCTABICHHUS CTPOE-
HUSI UCXOJIHBIX Y KOHEYHBIX IPOJYKTOB);

10 MUHUMAJIbHOMY YHCIy YacTHI], YYaCTBYIOIINX B 3JIEMEHTapHOH pe-
aKIMu;

10 MEXaHU3MY Pa3pbIBa KOBAJCHTHBIX CBS3€il B pearupyonmx MojeKy-
Jax.

Tun MHOroCTaAMMHBIX pPEAaKLMH ONPEACIIOT II0 CaMOM MEJIEHHOU
(mumuTupyromei) cranguu. PaszmmuHble crmocoObl KiaccH(UKAIUM 9acTo
COYETAIOTCS JPYT C APYTOM.

B ocHOBe 3TO# KiIacCH(UKALNK JIEKHUT COTIOCTABICHHE YNCIa, COCTAaBA
U CTPOCHHMS NCXOJHBIX M KOHEYHBIX NMPOAYKTOB MO YpaBHEHHIO peakuuu. B
COOTBETCTBHUM C KOHEYHBIM DE3yJbTAaTOM pa3jIMualoT CIEAYIOIINE THIIbI
OpPraHUYECKNX PeaKInii:

® 3aMeIleHHE;

® [IPUCOCIMHEHHE;

® OTHIETIIICHHE (ITMMUHHPOBAHUE);

e p30Mepu3anus (eperpynnupoBKa);

® pa3NIoKEeHHE.

Ecnu mpomece compoBoXkaaeTcst N3MEHEHHEM CTETIEHH OKHCIICHUS aTo-
Ma yIJeposa B OPraHHYeCKOM COEJMHEHHH, TO BBIJEISIOT TaKKe PeakInuu
OKHCIIEHHS M BoccTaHOBIEeHUS. OKHCIEHHE M BOCCTAHOBJICHHE OpraHuye-
CKMX BEIECTB MOXET IPOXOJUTH MO KAaKOMY-THOO M3 Ha3BaHHBIX BBIIIE
TUIIOB PEaAKLIMH.

Peakyuu 3ameuienus.

ATOM WM aTOMHAas TPYIITUPOBKA B MOJIEKYJIE OPTaHMYECKOTO COeHE-
HUS 3aMelaeTcs Ha APYroi aToM (WM aTOMHYIO TPYIIIAPOBKY):

AB+C— AC+B.



Peakmuu 3TOTO THIIA MOKHO pacCMaTpHUBaTh KaK peakIu OOMEHa, HO B
OpraHUYeCcKOi XMMHUH MPEIIOUTHTENIFHEH TEPMHUH «3aMEIEHUEY, TOCKOIb-
Ky B 0OMeHe y4acTByeT (3aMellaeTcs1) JIMIIb MEHbIIas 4aCTh OpraHuuecKoi
MoJiekyJsl. [Ipumepst:

C,Hg + Cl, (na cBery) — CH3CH,CI + HClxnopuposanue stana;

CH5CH,CI + KOH (Boan. p-p) — CH3CH,OH + KClienounoi ruapo-
JIM3 XJIOpITaHa.

Peaxyuu npucoedunenus.

B peaknmsax mpucoenWHEHHS MOJEKylIa OpPTaHHYECKOTO COCTUHCHUS H
MOJIEKyJIa TIPOCTOTO WJIM CJIOXKHOTO BEIIECTBA COCAUHSIOTCS B HOBYIO MO-
JIEKYyITy, IPX 3TOM JAPYTHE MPOAYKTH peakuuu He obpasyroresa: A + B — C.
[Ipumepsr:

CHZ:CH—CHg + Brz i CHzBr — CHBr - CH3

OpOMHpOBaHKE MPOTICHA,;

CHZ:CHZ + Hzo g CH3CH20H

THJpaTanys dTUIICHA.

K peakuusiM npUCOEIUHEHHS] OTHOCSTCS TaKXKe PEakLUUH IOJUMepu3a-
mun:nA — A,. Hampumep, obpasoBanue monudtwiecHa: NCH,=CH, —(—
CH,—CHy-),.

Peakyuu omuiennenus.

B peakuuu oTmeruieHus (SIMMUAHAPOBAHUS ) IPOMCXOJUT OTPHIB aTOMOB
WIA aTOMHBIX TPYIIIT OT MOJEKYJBl HCXOIHOTO BEIECTBa MPU COXPAaHCHUH
ee yriepoaHoro ckenera. A — B + C. Hanpumep:

OTIICIUICHHUE XJIOPOBOAOpoaa (TIpH ASHCTBUH HA XJIOPAJIKaH CIIHUPTOBBIM
PacTBOPOM IIETIOYH)

CH3—CH,Cl — CH,=CH,; + HCI;

JIETHIPOXJIOPUPOBAHUE XJIOPITAHA

OTILIEIJIEHHE BOBI (IPH HATPEBAHUM CIIMPTA C CEPHON KUCIIOTOM)
CH3—CH20H — CH,=CH, + H,0;

JAerujipatanus 3TaHojina

OTIIENJICHHE BOJOPO/a OT ajlkaHa (B IPUCYTCTBUH KaTaIn3aTopa)
CH3;—CH3 — CH»=CH, + H.,.

JIETHIPUPOBaHKE STaHa

Peakuyuu uzomepuzayuu unu nepezpynnuposKu.

B opraHn4eckoM COCITUHEHUW MPOUCXOAUT Iepexo] (MUrpamms) OT-
JICTBHBIX aTOMOB WIIM TPYIII ATOMOB OT OJJHOTO YYacTKa MOJICKYIIBI K JIpY-
roMy 0e3 W3MCHEHHS €€ KauyeCTBEHHOIO0 W KOJUYECTBEHHOTO COCTaBa:
A—B.



B sToM ciyqae MCXOmHOE BEHIECTBO M MPOXYKT PEAKIHU SIBISIFOTCS
n3oMepamu (CTPyKTYpPHBIMHM WM IIPOCTpaHCTBeHHbIMH). Hampumep, B pe-
3y/lbTaTe MeperpynnupOBKH MOXKET U3MEHSAThCS YIJICPOIHBIA CKeJeT MoJle-
KYJIBI:

CH,
£1C1, 100°C |
H-IleHTan M30MECHTaH

Peaxyuu paznoscenus.

B pesynbTaTe peakuuu pasnoKeHUsl U3 MOJIEKYJIbI CI0XKHOIO OpraHuye-
CKOTO BelIecTBa 00pa3yeTcsl HECKOIBKO MEHEEe CIIOKHBIX WM MPOCTHIX Be-
mectB: A—>B+C+. ..

K sromy Tumy peakuuii OTHOCUTCSI MPOLIECC KPEKUHIa — PacUIeINICHUE
VTAEPOJAHOTO CKeJIeTa KPYIMHBIX MOJIEKYJ IPU HarpPEeBaHUU U B TIPUCYTCTBUU
KaTaJu3aTOpPOB:

CiHzns2 — CHamez + CyHzy (N = m + p); nanpumep, CioHzo — CsHy, +
+ C5H10.

Peaxnuu paznoxeHUs] MpU BBICOKOH TeMIiepaType Ha3bIBalOT MUPOJIHU-
30M, HalpuMmep:

CH,; — C + 2H,, nuponus metana (1000°C).

Peaxkuyuu oxucnenus u 6occmanosnenu.

OKHCIUTENBEHO-BOCCTAHOBUTEBHBIE PEAKIIMU — PEAKLUHU, B XOAE KOTO-
PBIX MEHSIETCSI CTENEHb OKHUCIIEHUS aTOMOB, BXOZSIIMX B MoJekyiy. st
OpraHMYeCKUX PEaKLMH ATOro THIA MPUMEHUMBI T€ XK€ 3aKOHBI, YTO U AJIS
Heopranuueckux. OTIHYUEeM SBISETCS TO, YTO B OPTaHUMYECKON XUMHH
OKHCIIUTENIbHO-BOCCTAHOBUTEJIbHBIE MPOLECCHl pacCMaTPUBAIOTCS, MPEXIe
BCET0, 10 OTHOIICHUIO K OPTraHMYECKOMY BEIECTBY M CBSI3bIBAIOTCS C U3-
MEHEHHEM CTENEHU OKUCIIECHHUS YIJIepoAa, SBJSIOLIErocs pPEeaKlMOHHBIM
LIEHTPOM MOJIEKYJbl. DTH PEaKIUd MOTYT MPOXOAHUTH MO THUIY PEaKIIHid
MPUCOEANHEHUS, OTLICIUIEHUs, 3aMellenrus u T.nm.Eciou atom yriepoja B
OpPraHUYeCKOH MOJIEKyJIe OKHCIIEeTCS (OTHAaeT 3JICKTPOHBI OoJiee IIEKTPO-
OTPHUIIATEIIEHOMY aTOMY), TO 3TOT IPOIECC OTHOCAT K PEaKIHsIM OKHCIIe-
HUS, TaK KaK MPOJYKT BOCCTAHOBIICHUS OKUCITUTENsS (0OBIYHO HEOpraHW4Ye-
CKOE BEILECTBO) HE SBJISIETCS KOHEYHOU ENbI0 TaHHOH peaknuu. 1 Hao60-
pOT, peakuueil BOCCTAHOBJIEHHUS CUUTAIOT MPOLECC BOCCTAHOBIICHUS aToMa
yIJeposa B OpraHuueCcKOM BELIECTBE.

YacTo B OPraHUYECKOW XUMHH OTPAaHUYMBAIOTCS PACCMOTPEHUEM peak-
UM OKUCJIEHUS U BOCCTAHOBJICHUS KaK peakIUii, CBA3aHHBIX C MOTEpeil u
MPUOOpPETEHNEM aTOMOB BOJIOPOIA U KUCIOPOa.



BemiectBo okucIsieTcs, eciny oHO TepsieT aToMsl H u (wim) mproOperaeT
aromsl O. Kucnoposcoaepxkamuit okucautesas 0603Ha4aroT cumposioM [O]:

[O] [0]
R-CH,0H —_> R-CHO —— R-COOH
CIIMpT z AMbIerun KHCTOTa

BemectBo BoccTaHaBIMBAaeTCsA, €clIM OHO mIpuoOperaer atomMsl H u
(unm) Tepsiet atombl O. BoccranoButens 0003Haua0T cumBosiom [H]:

R-NO, 64) R-NH,
-1H,0
CrerneHb OKHCIIEHHS YTIIEpoJia B €ro COSMHEHHIX U3MEHSIETCS B iMara-
3oHe oT —4 (Hanpumep, B merane CHy) no +4 (B8 CO,). B oprannueckux
COCMHEHUSX aTOMBI yIriiepoja B OJHOI M TOMH ke MOJIEKYyJie MOTYT UMETh
pa3Hble CTETIEHU OKHCICHUSI: “CH4;—CH,-OH.

Knaccugpukayus peaxyuii no mexanusmy paspoléa césasei

B 3aBucumocTH OT crmoco6a pa3peiBa KOBAICHTHOH CBS3H B pearupylo-
el MOJIEKyJie OpTaHMYECKUE PEaKIH MOIPa3AeIIOTC Ha PagiKalbHbIC
1 MOHHBIC peakuuu. VIOHHBIE peakIiy B CBOIO OYepelb NENATCS 10 Xapak-
Tepy peareHTa, JCHCTBYIOMIETO Ha MOJICKYITY, Ha AJIEKTPO(QUIbHEIC U HYK-
neo¢unbHbIe. Pa3ppiB KOBAJICHTHOM CBSI3M MOXKET MPOUCXOUTH ABYMs CIIO-
cobamu, 0OpaTHEIMH MEXaHHU3MaM ee 00pa30BaHMS.

PaccmarpuBas MeXaHH3M PEakINH, MPEXIEe BCEro, odpamarT BHUMA-
HUE Ha croco0 pa3pbiBa KOBAJCHTHOH CBSI3M B pearupyrolield MoJeKyIe.
Takux cioco6oB ABa —TOMOJTUTUYECKHI M TeTepoTuTHYeCKHii.

Kosanenrnas
CBS3b

JIBYXATOMUAR MOICKY AR

ltwy Yw;uﬂ
o of+) DS + (&)
O"' > C \ O

PO saTmOn

Pammaim
HCHTPANBHLIC 3TOMB Homu
€ HECTIAPCHHBIMME WICKTPOHAMM MAPRAKCHHMC ATOMB



Pa3pbIB CBsI3H, IPH KOTOPOM Ka’KABIH aTOM IOJIYYaeT 0 OJHOMY 3JIEK-
TPOHY M3 OOIIEH Mapbl, Ha3bIBACTCS coMoIumuueckum: B pesyiprare ro-
MOJIMTHYECKOTO Pa3pbiBa 00pa3yloTcs CXOJHbBIE IO AJIEKTPOHHOMY CTpOe-
HUIO YaCTHIIBI, KaXKJIasi U3 KOTOPBIX UMEET HeClapeHHbIH 3JeKTpoH. Takue
YaCTHIBI HA3bIBAIOTCSI CBOOOAHBIMU PaiKaIaMHu.

Ecnu npu paspeiBe cBsi3u 0011ast 3JIEKTPOHHAS T1apa OCTaeTCs Y OJHOTO
aToMa, TO TaKOW pa3pbIB HAa3bIBACTCS 2emeponumuyeckum. B pesynbrare
00pa3yroTcsi pa3HOMMEHHO 3apsDKCHHBIE MOHBI — KaTHOH M aHWOH. Ecmm
3apsi MOHA COCPENOTOYEH Ha aTOME yIJIepoja, TO KaTHOH Ha3bIBAIOT Kap-
OOKaTHOHOM, a aHHOH — KapOaHUOHOM.

I'omonuTnyeckuii pa3psiB Oosee XapakTepeH ISl HETOISIPHBIX U ciabo-
TIOJISIPHBIX CBA3EH, @ TETEPOTUTUIECKUH — IS TOJISIPHBIX.

OpFaHH‘IeCKI/IC KaTUuOHbI, aHHOHbI H CBO6OZ[HLIC paauKaibl ABJIAIOTCA
HeyCTOﬁ‘IHBLIMPI MMPOMEIKYTOYHBIMU YaCTULIAMU. OHU BO3HUKAIOT Ipu pas-
PBIBC KOBAJICHTHBIX CBs3€EH Ha HCKOTOPBIX CTaAUAX B CJIOXKHBIX PECAKIUAX U
cpasy ke BCTYNaloT B JaibHeimne mpespameHus. OTHOCUTeNbHas yCToil-
YHBOCTh U CJIEOBATEIbHO, BEPOATHOCTh 00pa3oBaHMA TOW HIM MHOW ya-
CTHUIIBI OMPENIEISIFOTCS BO3MOXKHOCTBIO paccpeZioTOUeHUs (JAeTOoKaIU3aIim)
3apsga B MOHE WIM HECIIAPEHHOTO 3JIEKTpOHA B paaukane. Yem Oosbime
paccpenoToueH 3apsil B HOHE WIIM HECIIAPEHHBIH JIEKTPOH B pPagHKaie, TeM
MEHBIINM 3aI1aCOM SHEPTHH O00IafaloT 3TH YacTHIBI M TEM OHU CTAOMIIb-
Hee. BO3MOXXHOCTD AeoKanu3anuy 3J1€KTPOHOB B MOHE WIIHM pajuKaje 3a-
BUCHUT OT MX CTPOCHHS M OIpEAENISeTCS BIUSHHEM aTOMOB M ATOMHBIX
rpymnn (3JIEKTPOHHBIMU 3P QEKTaMH 3aMEeCTUTENEH), CBSI3aHHBIX C aTOMOM,
HECYILUM 3apsijl WU HECIIAPEHHBIN 3JIEKTPOH.

OT ycTOWYMBOCTH MPOMEXYTOUYHBIX YACTHIl 3aBHCHUT HAIpPaBICHUE pe-
akiuy. YeM HIDKe SHEpPrus MPOMEXYTOYHOHN dacTuIls! (T.e. OoJbIIe yCTOH-
YHBOCTH), TEM MEHBINIE SHEPTIHUsl aKTUBAIlMK €€ 00pa3oBaHMA. DTO B 3HAUH-
TENbHOM CTETeHH ONpeAessieT HalpaBleHHE PEaKIHH B COOTBETCTBHH C
MIPAaBUJIOM: PeakIus HACT depe3 oOpa3oBaHHe HanOojee yCTOMYUBBIX MPO-
ME)XYTOYHBIX YaCTHII.

Peakuyu, B KOTOPBIX NMPOUCXOIUT TOMOJMTHYECKHH pa3pbIB CBs3eil n
o0pazyroTcst cBOOOJHO-paJiKaIbHbIE MPOMEXYTOYHbIE YAaCTHIBI, Ha3bIBa-
I0TCS. PaJUKaJbHBIMU peakuusmMu. IIpuMep — peakumsi pajuKalbHOTO 3a-
MEILEHHUS TTPH XJIOpUpOBaHNH MeTaHa. O01Ias cxemMa peakiyu:

CH4 + Clz — CH3C| + HCl

Craauu nporecca:

Cl, — 2 Cl(na cBery);

C|'+ H*CH3 — HCI + CH3,



CH3 + C|2 — CH3C| +Clur. .

MexaHu3M paiuKaJIbHOTO 3aMelleHHs] 0003HAYaeTcsi CUMBOJIOM Sg (110
nepBeIM OyKBaM aHTIIMHACKUX TepMHHOB: S —substitution [3amemenne], R —
radical [paaukan]).

Peakiuu ¢ yyactuem CBOOOJHBIX PaJIMKAlIOB XapaKTEPHBI IS COCIMHE-
HUI C HEMOJSIPHBIMU U CIA0OTONIAPHBIMU CBSI3SIMH. Takue CBs3M (HAIpPH-
mep, C—C, C—H, CI-Cl, O-O u T.11.) CKJIOHHBI K TOMOJIMTHYECKOMY pa3phbi-
BY.

VYcaoBus NpoBeaeHUs paJuKaIbHbIX PEAKLIUN:

® TOBBIIICHHAS TeMIepaTypa (4acTo Peakiuio MPOBOASAT B ra3oBoi (a-
3e);

e JiciicTBUE CBETA WM PAAMOAKTUBHOTO U3ITYyUCHUS;

® IIPUCYTCTBHE COEIUHEHHH — HCTOYHHKOB CBOOOJHBIX paJHMKaIOB
(MHHIIIATOPOB);

® [IPUCYTCTBHUE HEMOSIPHBIX PACTBOPUTEIICH.

Peaknuyu, B KOTOPBIX IIPOUCXOAUT I'ETEPOIUTHUYECKUN Pa3pblB CBA3CH U
00pasyroTcsi MPOMEXXYTOYHbIE YacTHIBl MOHHOTO THIA, HAa3bIBAIOTCS HOH-
HBIMHU peakisiMu. Takue peakiui XapaKTePHBI JJIs COCTUHCHUN C TOJISIp-
ueiMu cBsi3simu (C—O, C—N, C-Cl) u cBS3IMHU ¢ BBICOKOW MONSPU3YyEMO-
cteio (C=C, C=C-C=C, C=0 u 1.11.), Omarogaps ux CKIOHHOCTH K TeTepo-
JIUTHYECKOMY pa3pbiBy. [IpuMep MOHHON peakiuu — THAPONU3 2-METHI-2-
XJIOpIIponaHa (TPUMETHIIXJIOPMETaHa, TPET-0Y THIXIIOPU/IA).

Oo6mas cxema peakiun: (CH3);C—Cl + H,O — (CH3);C-OH + HCI.

Craauu nporecca:

8+ &5- H:O + _
(CH3)3C—Cl — (CH3)3C + Cl

MEJUIEHHAA CTATHA

H H

N + /
(CH3)3C* + 0] = (CH33C-0
“H “H

£ HT

(CH3)3C-O,  + Cl” — (CH3)3C-OH+HCI
H

OpFaHI/IquKI/Ie KaTHuOHbI U aHUOHBI — HeyCTOI\/’IqI/IBBIC ITPOMEKYTOIHBIC
YaCTHUILHI. B otnmune ot HEOPraHN4YCCKUX MOHOB, MOCTOAHHO MPUCYTCTBY-
IOIMX B BOAHBIX pacTBOpax M paciuiaBax, OHU BO3HHUKAIOT TOJIBKO B MO-
MEHT PEaKkLMM U Cpa3y e BCTYNAIOT B JaJbHEHIINE NpeBpallieHus. Y cio-
BUsI HOHHBIX pEaKLU:



HEBBICOKasl TEMIIepaTypa;

MOJIIPHBIE PACTBOPUTENH, CIIOCOOHBIE K COJBBAaTALMM OOPa3yHOLIMXCS
HOHOB.

JlelicTBue cBeTa WM pPaJMOAKTHBHOI'O M3JIy4CHHUS HE BIIMSET Ha CKO-
POCTH MOHHBIX PEAKLM.

ITo xapakTepy peareHrta, IEHCTBYIOLIETO HA MOJIEKYNy, HOHHBIE peak-
LUK ICJIATCS Ha 3JIEKTPO(UIBHBIE U HYKIIEO(HIIbHEIE.

Dnexkmpogunvhnvie peakyuu.

DNeKTpoGUITEHOM Ha3bIBAaeTCS PEakuus, B KOTOPOH MOJIEKysla OpraHu-
YECKOT0 BEIECTBAa MOABEPIacTcsl NEHCTBHIO JICKTPOPUIBHOTO pearcHra.
OnexTpoduiabHbIe («ITIOOSIIIE AMEKTPOHBI») PEareHThI WIIH AIISKTPO(HITB —
9TO YacTHIB! (KAaTHOHBI WIIM MOJIEKYJIbI), IMEIOLINE CBOOOIHYIO OpOUTAIL
Ha BHEIITHEM 3JIEKTPOHHOM YpoBHe. [IpuMepsl 37eKTpOpUIbHBIX YaCTHIL:

H*, CH;" u npyrue xap6oxatuossl, NO,", ZnCl,, AICI;.

He3anomHeHHOCTh BHELTHETO 3JICKTPOHHOTO YPOBHS B 3JIEKTPOQHIIE MO-
kazaHa Ha npumepe AlCl;.

OnexTpoduibHOE MPUCOEANHEHUE:

CH,=CH, + HCI — CH3CH,CI (3nextpotun —H" B coctase HCI)

Craguu:
I. CH,=CH, + H** CI>" — CH4CH," + CI”  (MemteHHas).
I1. CHsCH," + CI" — CH;3CH,Cl (OBICTpAs).

MexaHH3M 2JIEKTPOPHIEHOTO MPUCOSIUHEHHS 0003HAYAETCsI CHMBOJIOM
Adg(rio nepBbiM OykBam anrnuiickux tepmunoB:Ad — addition [mpucoenu-
uenue], E — electrophile [snextpoduin]).

DnexkTpoduiIbHOE 3aMeIICHHUE:

CGH6 + N02+ - C6H5N02 + H+ (3J'IeKTpO(bI/IJ'I*NO2+).

Katuon NO," o6pasyercs B cmecu koHL. kucnor HNO; u H,SO,.

O6o3Hauenue mexanusma —Sg (S — substitution [3amenienue]).

Hykneogunsnvie peaxyuu.

HykneoduibHoii Ha3bIBaeTCs peakiys, B KOTOPOW MOJIEKyJia OpraHude-
CKOTO BeIIECTBa IOJBEPraeTcs IeHCTBUIO HYKICOQMIBHOTO peareHra.
HyxmreodunpHble («IOOSIINE SAPO») PEareHThl, WIA HYKICOPHIBI — 3TO
YacTUIEI (AHHMOHBI I MOJICKYJIbI), HMEIOIIE HEMOACICHHYIO Mapy dJeK-
TPOHOB Ha BHEIIHEM 3JICKTPOHHOM YypoBHe. IIpuMmepbl HYKICO(DUIbHBIX
gactui: H™, CI', Br, CN", H,0, CH;OH, NHs.

CTpoeH1e HEKOTOPBIX HYKJICO(UIbHBIX PEarcHTOB



9 & 9
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Brnaromapsi OJBM)XKHOCTH T-3JICKTPOHOB, HYKICO(DHUIBHBIMH CBOMCTBA-
MH O0aaloT TaKKe MOJEKybl, coaepxkamue n-cBsizu: CH,=CH,,
CH,=CH-CH=CH,, C¢Hs u 1.11. 310 00BsicHSET, HOYeMy dTHIICH CH,=CH,
u 6enson CgHg, uMest HenmosspHbBIC Yriepo-yriepoaHble CBSA3H, BCTYHAIOT
B MOHHbBIC PEAKIHU C AEKTpouibHbIME peareHTamMu. [Ipumepsl HyKI€o-
(UIBHBIX peakIuii

HykneoduiabHoe 3amelieHue:

5+ b- R - .o _
HBC‘—CI + Na —1- H,C-OH + Na Cl (aykmneodun- OH )

MexaHu3M HYKJIEOPUIBLHOIO 3aMeleHuss 0003HauaeTcss CUMBOJIOM Sy
(mo mepBBIM GyKBaM aHIIIMMCKHX TepMHUHOB: S — substitution [3amemenuel],
N — nucleophile [nykneodwu]).

HyxeodpunpHoe npucoeaunenue: O6o3naueHne mexanusma —Ady (Ad —
addition [mpucoenunenuel]).

o+ &- o+ &-

Hzc\:0~+_I|_I_CN — I—Iz(lj—OH (Hyrneodur- CN™)

[Tpumeps! HOHHBIX peakIHii pa3HbIX THUIIOB.
Hykneogunvnoe 3amewienue:
R:X + OH - ROH + X,

ATKHITRIOTE WM THIPOKCILL-HOH cnupr FAAOTEMILL-HOH
(cyGerpar) (Hysacodua) (NPOAYKT peaKitm) (yxoasuas rpynna)

Inexkmpoghunvhnoe 3amewienue.

ArH + ‘NO, —  ArNO, + H*.

apen MHTPOHMI-KATHON HHTPOAPEH npoOTOH
(evBerpar) (aexrpodnu) (IIPOIYKY peaxiiet) (YXORRLAR TpyTIIE)



Hyxkneogunsnoe npucoedunenue (caayana npucoenunsiercs CN™, mo-
tom HY):

(0] OH

s/ s 3 |
R-C  + H-CN - R-C-CN.

\ THEAHOBOIOPOY |
H Onocreoduininit H
Peareny)
anvaena HHanrapmm
{cyGcTpar) (npoavKY

peaxumu)
Anexmpogpunvnoe npucoedunenue (cuavana npucoeaunsercs H', mo-
ToM X):

RCH=CH, + H-X - RCH-CH.,

AIKCH rAA0TCHOBOIOPOA I
(cyberpar) (Crexrpohianisfn X
Pearemy)

ATKWITRANOreHIUL
(NPOIYKT peaxinm)

Dnumunuposanue npu deiicmeuu HyKk1eopunos (0cHosanuil):

]
RCH,-CH,X + OH™ - RCH=CH, + X" + H,0.
AIKHATAIOTCHI THAPOKCIA-HOH wiKen TUIONEHIA-HON BO1A

(cyGerpar) (yraeodiet) (NPOAYKT peaxin) (yxoaamme rpynnu)

Dnumunuposanue npu deiicmeuu IneKmpopunos (kuciom):
H™ (aaexkrpodun), ¢
RCH,~CH,0H —————— RCH=CH, + H,0.
_cuup! ANKeCH (YXOQUEALLAS rpyTia)
(cyberpar) (NPOAVKT Peakitim)



IPUJIOKEHHUA

Hpunoxenue 1

Mepoii HOISPHOCTH CBSI3U SIBISIETCS deKmpuueckuti momenm ounona — DJAM-p, npen-
CTaBJSIIOINK co0O0i npon3BeneHue iHBI aumnoist | Ha aGconmroTHbI 3 heKTHBHBIN 3apsn ¢
u=g-l. DnexTpuuecKuii MOMEHT mUIONsA OObIMHO BhIpaxarT B nebasx (D): 1D=3,33-10%

Kam.)
HexoTopble XapaKTepHUCTHKHU NPOCTEHIINX cBsA3ei
CBs13b OHeprus, JlnuHa, HM TonsipHOCTH W Tonspusyemoctsb
kJIx/MoITb 10%. K- M D a-10% om®

C-C 339 0,154 0 0 13
C=C 611 0,133 0 0 4,2
C=C 833 0,120 0 0 6,2
H-C 414 0,109 1,33 04 1,7
C-N 305 0,147 4,00 12 15
C=N 595 0,127 4,34 13 3,8
C=N 888 0,115 13,36 4,0 4.8
Cc-0 368 0,143 5,34 1,6 15
C=0 724 0,121 10,68 3,2 3,3
C-F 427 0,140 7,68 2,3 1,7
C-—Cl1 326 0,176 7,68 2,3 6,5
C-Br 272 0,191 7,34 2,2 9,6
C-l 238 0,212 6,68 2,0 14,6
H-O 460 0,096 5,01 15 19
H-N 389 0,101 4,34 13 18
N-N 160 0,147

N=N 946 0,110

N=0 678 0,115

HomeHk1aTypa opranu4ecKux coeJuHeHHit

Ipunoxenue 2

B Hacrosmee BpeMsl MEXIYHApOIHBIH COI03 TEOPETHYECKOW M HPHKIANHOH XUMUH
(UIOITAK) pexomeHmoBan Uit MCHOJNB30BaHHS HOMEHKJIATYPY, MOJYYMBINYIO Ha3BaHHE HO-
menxnamypa MIOTIAK.

Ta6nuna 1. Ha3BaHusi npeaebHBIX YIJIEBOAOPOA0B

Popmyna HasBanue @opmyna HasBanue

YIIIeBOJOPOAA YIII€BOJOPOAA
CsHyp TlenTan C11Hys VYunexkan
CeHug Tekcan CioHye Jonexan
C7H15 T'entan C 13H23 TpnaeKaH
CgHag OxTan C14H3zg Terpanexan
CgHyo Homan |
C10H22 ﬂeKaH C20H42 DHKo3aH




Tabnuna 2. HazBaHnusi BA2KHEHIINX 3aMeCTHTe/Iei

3aMecTUTelb Ha3zpanue 3aMecTHTeNb HasBanue
CHs— METHUI CH3
CH;—CH,— ITHI |
CH3;—CH,—CH,— H-TIPOTINIT CH;—C—CH,— HEOIIEHTHIT
CH;—CH—CHs uzonporui (nponui-2) | |
I CH;
CH; CH;
CH;—CH,—CH,—CH,— H-OyTHI | TPET-TIEHTUIT
CH3—CH2—CI|{— BTOP-OyTHIT CHs—CH,—C—
|
CHs CHs
CH;—CH—CH,— u300yTHI (2-MeTHII- CH,= METHJICH
npomnui-1) CH= METUH
CHs CH;—CH= STHIIN/IEH
CHs; —CH,—CH,— ITHIICH
| —CH,—CH,—CH,— | TpUMeTuIeH
CH;—C— TpeT-OyTHi CH,=CH— BHHIII
HC=C— STUHHIT
CH; CH,~=C— H30IPOIEHUIT
CH3CH,CH,CH,CH,— H-TICHTHII |
CH;s
CH3;CHCH,CH,—
HM30IEHTUII CH;3;CH,CH=CH— | 1-Oyrenun
CHs
CH3CH=CHCH,— | 2-Gyrenun
C5H5— q)CHI/UI
CH,=C—CH,—
CHs—CeHs— TONMI (N-U30Mep) | METHIAJITHAIT
CH, (MeTas)
CeHs—CH,— OeH3un
CH—C=0 aneTu
Ce¢Hs—CH=CH— CTHPHII |
(CHs),CH— OeH3ruApuI CeHs—C=0 OCH30MIT
(mudeHnn-MeTr) |
(CeHs)sC— TPUTHIT —O—CH,—0— METHJICHIHOKCH
CH,=C= BUHUJIHIEH
CH=CH—CH,— AU
CHs—CH=CH— TPONCHNI
CH;—CO—CH,— AI[ETOHUIT
CHs—O— METOKCH
ITOKCH

CH;—CH,—O0—




Ipocreiimue cIUPTH MOXKHO HA3bIBaTh IO COOTBETCTBYIOLIEMY PaAMKaIy: METHIOBBII
crmpt CH3OH, n3onponmnossrii crimpt (CHz),CHOH (Ho He n3omporaHoi), TpeT-0yTHIOBbIi

cimpt (CH3);COH.

3a HEKOTOPBIMH CIIUPTAMHU COXPAHSIOTCS TPUBHAJIBHBIC HA3BAHUSL:
AJUTHIIOBBIN CIUPT CH,=CH-CH,OH;

Bensunosslit ciupt CeHs—CH,0OH;
DeHUITUIIOBBIN CIUPT C¢Hs—CH,—CH,0OH;
DTUIEHTJINKOJIb HOCH,—CH,0H;
IponuieHrnukons CH3-CH(OH)-CH,OH;

I'muuepun (rnmunepon) CH,(OH)-CH(OH)-CH,(OH).
JI1s aNbJIeruaoB AOMYCKAlOTCsl TPUBHAIBHBIC HA3BaHHs, €CIM COOTBETCTBYIOIIAs KHCIIOTa

HNMEET TPUBUATIbBHOC HA3BaAHUE!:

dopmainbaerun CH,0;

Aneranbaeruy CH3-CHO;
IIponnonanbaerus CHs—CH,~CHO;
Byrupansaerun CH;3;—CH-CH~CHO;
W306yTHpansaeru (CH3),CH-CHO;
Baunepanbaerua CH;—(CH_);—CHO;
M3oBasepanbaerun (CH3),CH-CH,~-CHO;

AxpoierH (aKprIaIbIerun)

Kporonanbaernn
Benzanbaernn

CH,=CH-CHO;

CH;—CH=CH-CHO;
CgHs—CHO.

Nmerotes nckmouenys, HanpuMep riamokcans O=CH-CH=O.
JUi1st HEKOTOPBIX KETOHOB JOIYCKAIOTCSI TPHBHAIIBHBIC HA3BAHHS:

aleToH CH3;—CO-CHjg;
OKUCh ME3UTHIIA (CH3),C=CH-CO-CHj;
JUAIEeTHI CHs>—CO-CO-CHz;

OeH3mIT (Wi TNOSH30MIT)

CeHs—CO-CO-CegHs.

CoxpaHsIIoTCsl TPHBHABHBIE HA3BAHUS 3aMeCTHTENeH:
arerorn1 CHz—CO—-CHo—, ¢penammn CeHs—CO—-CHp— .

Ta6nuna 3.Ha3BaHusi HEKOTOPBIX KHCJIOT H UX PANKAIOB

Ha3zBanue kuciorst Hazpanue dopmyra pagukana
TPUBHAIILHOE ICHCTEMATUYECKOECKOg paaukaia
1 2 3 4
IpenenbHble anHdaTHIECKHE MOHOKAPOOHOBbIE KHCJIOTHI
MeraHoBast MypaBbuHas Dopmun HCO-
OraHoBas VkcycHas Anetun CH;3;—-CO-
TIponanoBas IponmoHoBast Iponnonun CH3—CH—-CO-
ByranoBas Macnsinast Byrupun CHs—(CH,)—CO-
2-MetunnponanoBast W3omacnsHas W300yTrpun (CH3),CH-CO-
IlentanoBas Banepuanoas Banepun CH3(CH,);—CO-
3-MertunbyranoBas WsoBanepuanoBass | M3oBanepun (CH3),CH-CH,~CO-
TerrranoBast DHaHTOBas OHaHTOUI CH3(CH,)s—CO—
OkxTajziekaHoBas CreapuHoBast Creaponi CH3(CHy)16~CO—
I'ekcanexkanoBas ITaibMUTHHOB. ITanemMuTOMI CH3(CHy)14~CO—




1 | 2 | 3 | 4
IpenenbHble anudaTuyecKne TMKAPOOHOBbIE KHCJIOTHI
DraHauoBas [{aBeneBast Oxcanui -0C-0C-
[Iponanguosas MainoHoBast Masnonui —-OC-CH,~CO-
Byrannuosas SurapHas CyKUMHUI —OC—(CH,)~CO-
IlenTanauoBas I'nyraposas I'nyrapun —OC—(CH,)s~CO-
I'excanguoBast AnunuHOBast Anunon ~OC—(CHp)s~CO-
HenpenenbHble aqndaTHiecKne KHCJIOThI
Iponenosas AxkpuioBas AKpuIIon CH,=CH-CO-
IIponuHoBas [Iponmonoas [poruononn CH=C-CO-
2-MetunnponenoBast MerakpuiioBas Merakpuiionn CH,=C(CH3)-CO-
tpanc-byren-2-osas KpotoHoBas KporoHonn CH3;CH=CHCO-
rc-byreH-2-oBas M30kpoToHOBast M30okpoToHOMI —""—
muc-OxrazeneH-9-oBas | OnenHOBast Oneonn CH(CHy);CHs
CH(CH,);CO-
wuc-byreH-2-mnoBas MareunnoBast Marneonun —-OC-CH=CH-CO-
tpanc-byren-2-nuosas | ymapoas Dymapou [
KapOouukianieckne KHCJIOTHI
BbensonkapOoHOBast Ben3oiinas Benzoun CeHs—CO-
Metunbenson- Tonywnosas (0-, M-, 11-) Torymn (0-, M, N-) | CH3~CgH,~CO—
KapOOHOBast
1,2-benzomnau- Oranesast Dranonn @
KapOOHOBas =
1,4-Benzonnukapoonoag TepedraneBas Tepedranomnn -0C-Ce¢Hs—CO-
Tpanc-3-Derrumpornerosast | KopraHas IuaHAMOMIT CgHs—CH=CH-CO-

Tabnuna 4. CTapmMHCTBO OCHOBHBIX (QYHKIHIA,
0003Ha4aeMbIX cypPpukcamu (o yobIBarmemMy cTapIIMHCTBY)

Neri/ni Kiace IMpedrxe Cyddukc
1 Karunonst OHHUO- -onuit (Ho —kap6enuii “CHs)
2 | KapboHoBBIE KHCTIOTBI | KapOOKCH- -0Bast KMCIIOTa (KapOOHOBas
—COOH KHCJIOTA)
3 | Hurpums — C=N LIUaHO- -HUTPUI (KapOOHUTPHIT)
4 | Ampperunst —CHO (dhopmu- ayb- (kapOanbaerun)
5 | Kerons >C=0 OKCO- -OH
6 | Comptet — OH THAPOKCH- -0l
7 Tuonsr — SH MepKaInTo- ~THOJI
8 | Awmunsl aMHHO- -aMHUH
9 | [BoiiHas cBsi3b (=) — -eH
10 | Tpoiinas cBasb (=) — -UH
11 | I'pynmer Bcerma BH- | —Br, —I, —Cl, —F,
crynmatome B kade- | —NO, —NO,;, —O—R,
CTBE 3aMeCTHTEINCH —S—R, —N;, —S—S—R,
—SO;R,
—0—S—R,—0OO0H.
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CocraBuTenu
Moanyonas Onbra BaagumupoBHa
Kosanesa Upuna BiagumuposHa
MoxoBa Enena BrnagumuposHa



