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Konuuecteo AnkaHbl OpHoBaneHTHble paguKanbl

aTomoB yrnepoaa HasgaHve Dopmyna HasgaHve Dopmyna
1 Mertan CHs Metun CH:-
2 JTaH CHe Stun CoHs—
3 Mponan GHs Mponun GHy-
4 Bytan GHio Bytun CiHo—

5 MeHTaH CsHiz MeHtun CsHii-
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Ecnu B cTpyKType ecTb HeCKONIbKO OfJUHAKOBbIX 3aMeCTUTeNel, TO UX Ha3BaHUA 0ObeaVNHAITCA C
NOMOLLbIO YNCIUTENbHbIX. [lepes Ha3BaHVem 3amecTuTens 4o6aBNAETCA NPUCTaBKa —4M, -TPY, -
TeTPa, a UPPbI, yKasbiBaloLye NOSIOKEHNA B LMK, 3an1CbiBalOTCA Yepes 3anATylo nepeg
Ha3BaH1eM 3amecTuTens.

(R GMs, CHy

1 21 3 5 5
CHy-CH-CHy-CH,~CH,  CHy-CH,CH-CH,~CH-CH,

2-meTunneHTaH 2-meTun-4-3TunrekcaH
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D A
CHy-C-CH,-C-CH;  CH,~C~CH,
CH, CH, CH,

2,2,4,4-TeTpameTunneHTaH 2,2-pumeTunnponaH
(HeoneHTaH)

Ddusnyeckmne cBOMNCTBA

KaK 1 y Bcex KnaccoB opraHUuYecKix COeAHEHNI, NPV YBEIMYEHNN KOSIMYECTBA aTOMOB yrnepoaa
B CTPYKTYpe BO3pacTaeT Temnepatypa KUMeHns v NNaBaeHna COOTBETCTBYIOWMX CORAUHEHNI, PN
3TOM U3MEHSETCA 1 arperaTHoe COCTOAHME BELECTB NPY CTaHAAPTHBIX YCNOBUAX: B Hauane
rOMOJIOrMYECKOro psfa 06bIYHO BCTPEUAOTCA rasbl, B CEPeAUHE — KUAKOCTY, a fianee — TBepable
BelecTsa.
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Konnuectso
aToOMOB yrnepoga

1

AnkaHbl

HasgaHve ®opmyna

Metan CH,
JtaH CoHs
Mponax GHs

Bytan CiHio

Dusnyeckme CBOICTBA

ArperaTHoe cocTofHue

las

3anax

bes 3anaxa




image11.png
5 MeHTtan GsHiz
6 lekcan CeHa Mupkoctn TsKenbln 3anax
7-15 lentan GHis

16 n 6onee Teepable BelecTBa be3 3anaxa
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Bce ankaHbl nerye BOAbI 1 NPpU CMeLNBaHNN C Hel OKa3blBaloTCA Ha MOBEPXHOCTU, a TAKXKe He
CMaYnBalOTCA - KanesibKu BOAbl OCTAOTCA Ha NOBEPXHOCTWN TBEPAbIX alkaHOB B mapoo6pa3H0M
BMAE N He pacTeKaloTCA.

Usomepma

CTpyKTypHas U30Mepya — M30MepUA YrNEPOAHOTO CKENETa W NONOXeHNsA 3amectutenen. ns
Knacca afnkaHoB 3TO naeHTUYHbIe BUADbI.

lMepBble TP NPeACTaBUTENA aNKaHOB — MeTaH, 3TaH 1 NPOMNaH — He MEIOT HKaKIX 130MepoB.
Hanunune nsomepos xapakTepHO AN1A ankaHoB, HaunHas ¢ 6ytaHa CiHio.

ch
CH;~CH,-CH,~CH;  CH,~CH-CH,
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CH; CH,

2 1

6 5 4 3 2| 1 6 5 4 3
CHy~CH,~CH,~CH,~CH-CH;  CH;~CH,~CH,~CH-CH,~CH,
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MonyuyeHne ankaHoB

1. HecumHTeTnMveckuii metoa.
MeTaH v apyrue ra3oobpasHbie ankaHbl B 60/bLLIOM KONMYECTBE COAEPXKATCA B MOMYTHOM
HedpTAHOM rase. Mpu NeperHmBaHUN PacTEHNI U XXKNBOTHBIX OCTATKOB TakXe BblAENAIoTcA
ra3006pa3Hble alNKaHbl — MeTaH AaXe UMeeT TpuBMasbHOe Ha3BaHWe «BOMOTHBIN ras».

2. Mpamoe B3aumopeicTBMe yrnepoaa n Bogopoaa. Takum crocobom NonyyaloT MeTaH.
Heo6xopvMbl BbiCOKas TemnepaTypa Ui 31eKTpUYeckui paspag.

C+H, — CH,

3. O6pasoBaHue anKkaHOB U3 «CUHTe3-rasa» (crHTe3 Ouiwepa-Tponwa). Mpu B3anmoaencTanm
yrapHoro rasa CO 1 Bojopopa (cMecb Ha3biBaeTCa «CUHTe3-ra3») 06pasyeTcs CMech ankaHoB
Pa3NNYHOro CTPOEHMA 1 ANMHbI. Takaa CMeCh aflkaHoB Ha3blBAETCA «CUHTETUYECKMI GeH3NHY.
Heobxogumble ycnosua: metaniuueckun katanusatop (Ni unm Pt) n Temnepartypa.
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CO+ *H, — CH, +H,0
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4. Tupponus Kap6upaos. AlsC; OTHOCUTCA K Knaccy KapbuzioB — METaHWfbI, T.e. aTOM yrnepoaa nmeet
CcTeneHb OKVNCIIEHNA -4 1 NPY €ro TMAPONN3e B BOAHON Cpefe BbieNAeTCA MeTaH.

Al,C;+17H,0 — 3CH, | + “Al(OH);
K MeTaHnpam elle oTHocATCA Kapbuabl 6epunnua Be,C n marina Mg.C.
5. TmapupoBaHue HenpeaenbHbIX Yr1eBoAOPOAOB (aNKeHOB, aNKNHOB, ANEHOB). KpaTHble cBA3N —

[NBOiHaA 1 TPOIHaA — CNOCOGHbBI NMPUCOEAVHATL MONEKY bl BOAOpoAa. [MApUpoBaHe NPONCcXoanT
Ha NOBEPXHOCTW MeTaNNNYecKnx Katanusatopos - Pt, Pd unm Ni.

CH;~CH,~CH=CH-CH, + H, —— CH,4~CH,~CH,~CH,~CH,

HC=CH+ 'H, ——— CH.-CH.,
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CHy~CH,~CH=CH-CH, + H, —— CHy~CH,~CH,~CH,~CH,

HC=CH + 2H, —— CH,-CH,

. Peakyua Biopua. YaBoeHve yrnesofjopofiHOro paavkana ranoreHankaHa npy B3aumMofiencTsnm ¢
HaTpuem.

I+ “Na + Cl<CH; — CH,y—CH; + “NaCl

3ameTb, uTo 06pa3yeTca ankaH CUMMETPUYHOTO CTPOEHHA.
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CH3-CH(Br)-CH,-CH; + Na - 72

Orzepkanmsaem
Monexyny

CH;-CH-CH,~CH;
B
Br
CHrCIchHrCH;

Y6upaem atombi
ranorexos |

CH;~CH-CH,~CH;
g

"o @

CH5-CH-CH,-CH;

Coepursem aTombl
yrepopa cenbio

CH;—C[H—CH;—
CH;-CH-CH,-CH;

CH;—CH;—([ZH-(IZH—CHz-CH;
CH; CHs




image19.png
7. Dekap6okcunupoBaHue coneit Kap60oHOBbIX KUCNOT (peakuua [lloma). Mpv HarpeBaHWUK
TBEPAbIX COMN KAPOOHOBOW KNCNOTbI U COOTBETCTBYIOLLEN LWENOUN MPOVNCXOANT OTLenNeHne
KapboHaTa LLenoYHOro MeTasia 1 06pasyeTca ankaH. Konnuectso aToMoB yriepoja B asnkaHe Ha
OfIH MEHbLLE, YeM B MCXOAHOWN CONMN — OAUH Yrnepog nolen Ha obpasoBaHue KapboHara.

8. dneKTponus conei Kap60oHOBbIX KNCNOT (3neKTponu3 no Konb6e). YABOEHNE yrneBofopoaHoro
paaukana npu KapboKcunbHON rpynne, 06pasoBaHNe CUMMETPUYHDIX aNKaHOB.
Ha KaTope BblaensaeTca BOAOPOA, Ha aHOAE — ankaH 1 yrnekuncnblii ras. Llenoub obpasyetca okono
Katona.
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CH,~CH,-COONa + 7H,0 CHy-CH,~CH,~CH, 1 + 2CO," + “NaOH + H,

B OGLL[EM BUAE 3NeKTponn3 coneit Kap60HOBbIX KMCNOT MOXHO 3anncatb cnegyrowmnm oGpaaoM:

R-COONa + “H,0 : NaOH+H,
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CuHme3s Konbde
RCOOK + H,0 £ R-R+ CO + KOH + H,
CH.COOK + H,0 £ CH,~CH, + Ot + KOH + H,

2C;H,COONa + Hy0=CgH,,+2C02+H,+2NaOH

Peaxuus Konb6e (anextponus pacTeopa
2RCOOM + 2H,0 = RR +2CO0, +H, + 2MOH
(yABoeHme Lienu MuHyc 2!)
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XMmnuyeckne cBoncTea

3a cyeTt HanuuWA B CTPYKTYpe ankaHoB TONIbKO ManononapHbIX KoBaneHTHbIx C-H ceazen n
HenonApHbix KoBaneHTHbIx C-C cBA3ell peakLmm OCyLeCTBAAITCA TONbKO B XKECTKMX YCNOBUAX:
06n1yyeHe CBETOM 1 HarpeBaHwe 0 BbICOKOW TemnepaTypbl.

BonbluMHCTBO peakumi ankaHoB — paavKanbHble peakLmumn 3aMelLeHns, T.K. B npouecce
B3aMMO/IEVCTBUA 3aMeLLAIOTCA aTOMbl BOOPO/a Ha ipyrie GyHKLMOHasnbHble rpynmbl.

FanorennposaHume. Vcnonbsyetca Tonbko xnop Cl, unu 6pom Bra. O6asaTenbHoe ycnosue:
06nyyeHVe cBeTOM AnA 0bpasoBaHUA papvkanos. MocneaoBaTeNbHO 3aMeLaloTCA Mo OffHOMY
aTomy BOOPO/a Ha aTOM ra/ioreHa, peakLa NPOXoANT Mo cBOBOAHO-PafVKaNbHOMY MeXaHN3My.

CH, +Cl, —— CHy~Cl+Hcl

CH4=Cl+Cl, —— CH,Cl, + HCl
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CH,Cl,+ Cl, —— CHCly +HCl

CHCl; +Cl, —— CCl, +HCl

Mpu ncnonbsoBaHU GTopa NPONCXOAUT MaKCUManbHOe pTOPUPOBaHIE ankaHa, a C MOfJOM ankaHbl
COBCEM He B3aMOJEeCTBYIOT.

CH, +4F, — CF, +4HF

Mpwv B3aMmopeicTBUM pa3BeTBNIEHHOTO NN ANNHHOTO (6onee 3 aTOMOB yrnepopa) ankaHa ¢
X/IOPOM VNN 6POMOM 3aMelLieH e MPOUCXOAUT NP TOM aToMe Yrnepoaa, rae MeHblle Bcero
aTOMOB BOoaopoaa:
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br
|
CH4~CH,~CH; +Br, —— CH3~CH-CH; + HBr

s i
CH;-CH-CH,~CH; +Br, — CH3—C|—CH2—CH3 + HBr
Br

. HutpoBaHue (peakuyua KoHosanosa). CBo60AHO-paAvKanbHan peakuma 3amelleHns atoma
BofopoAa Ha HuTporpynny -NO,. Vicnonb3ayeTcs ropsiuasi a30THas KUCOTA WK ee napbil.
3ameLleHve NPOXOANT MO NpaBWUiam ranoreHnpoBaHus.
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3.

NO, — CHs-NO, +H,0

NO,
|
CH;~CH,~CH,~CH, + HO-NO, —— CH,-CH,~CH-CH; +H,0

AeruapupoBaHue. AnikaHbl CNOCOBHbI OTLLEMAATL COCEfHIE aTOMbl BOOPO/a C 06pa3oBaHem
KpaTHbIX CBA3eW — ABOVNHO N TPOIHOW. Peakuma npoxoanT TONbKO Ha MOBEPXHOCTN
MeTannnueckoro katanusartopa (Pt, Pd nnm Ni).

CH;-CH,~CH, == CH,-CH=CH, +H,
CH;-CH,~CHy =——= CH,-C=CH + 'H,
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anI MCMONb30BaHNM ankaHOB, HaunHaA ¢ rekcaHa CeHis, BO3MOXHO o6pa3OBane UnKnoB -

peakuua uuKnmsauuu.
’ o O ’ Hz

A panee 13 UMKNNYECKNX ankaHoB (LMKNoankaHoB) Npw Tex xe ycnoBuax obpasytotca
apomaTnyeckune coegnHeHus (NOXoXK Ha 6eH30M) — peaKLna apomaTusauum.

CH,~CH,~CH,~CH,~CH,~CH
H‘:

- +H,




image27.png
Ha 5k3ameHax Heo6X0AMMO 3anCbiBaTb TOMIbKO CyMMapHbIi1 MPOLIECC MonyyYeHus 13
ankaHOB apOMaTUYECKIX CORANHEHUIA:

CHp=CH,~CH,~CH,~CH,~CH, — +7H,
1 )

Bo3moxHo NpUMeHeHNe OKCUAHbIX KaTann3aTopoB BMECTO MeTas/InYeCKMX Ha OCHOBE OKCMaa
xpomal(lll) n okcnpa antommuna — Cro0s, AlOs.
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4. Usomepusauyms. Pegkan peakuyua ankaHos, NPoxoaALyan rno MOHHOMY MexaHu3My. AnKaHbl,
HauuHaa ¢ GHio, UMEIOT MUHUMYM 2 n30oMepa. lMepexoa mexay HUMN BO3MOXEH C NCNOb30BaHNemM
xnopwvga aniomMuHua unu 6pomuaa xenesa(lll).

GHs
CH;-CH,~CH,~CH; — CH,~CH-CH,

Gt
CH3—CH,~CH,~CH,~CH; — CH5;—CH-CH,~CH,
KpeKkuHr — pasnoxeHue ankaHoB Npu BbICOKON TemnepaType.

Muponus meTaHa. [py Tpex pasnnyHbIX TEMNepaTypax BO3MOXHO 06pa30BaHMe U3 METaHa Tpex
PasfMuHbIX peareHToB. Peakumn CBA3bIBAIOT KNACCHI aNIKaHOB, ANIKEHOB 1 aNKMHOB.
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H,C=CH, +H,

CH, > Copa tH,

caxa

HC=CH +H,

b. Muponus apyrux ankanos. MNpy HarpeaHK 6e3 KaTann3aTopoB ANMHHbIX ankaHoB pByTca C-C
CBA3N 1 06pa3yioTca 6onee KOPOTKUI ankaH v ankeH.

X
CH,-CH

H,~CH; ——— CHy—CH, + H,C=CH,
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6. OkucneHue
HenonHoe okncneHne — B3aMMoaencTBme ankaHoBs C OKUCINTENAMM B MATKNX yCnoBuax. He
o6pa3yeTca yrnekncnblii ras.

a. OkmcneHue GyTaHa — NonyyeHe yKCYCHON KNCNOTbI. MPOMbILLAEHHDI CMOCo6.

CH3-CH,~CH,~CH, + 50, CH;-COOH + “H,0

b. NapoBas KoHBepcua MeTaHa. MonyyeHe «CUHTE3-Ta3a» ANIA CUHTE3a CUHTETUYECKOTO BeH3MHa.

CH, +H,0

CO+ *H,
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c. Karanutuuyeckoe okuncieHne meTaHa Kncnopoaom. Bo3moxHo nonyyeHne meTaHona,
dopmanbaernaa unm MypaBbUHO KUCNOTbI. Bce peakumn NpoxoauT B NpUCyTCTBUK KaTanvsatopa
1 BbICOKOW Temnepatype.

CH, + O, CH,OH
CH, + 0, HCHO + H,0
CH, + 20, HCOOH + 7H,0

MonHoe okncnexne — ropeHwve — COnpoBOXAAeTCA BblAaeneHnem 60MbLIOro KONMYeCTBa Tenna.

CH, + 20, —— CO, + “H,0 + 802 k[I%
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Prc. 7. TIpHuenexie MeTaka i €ro NONSBATHIX.
Q4% PGy | — P 2 — TANOTPACKOR KPACKH; 6 — CHHTETINECKOTD
(Gersie; 7— BOLOPQTA, AMMHKA H A30THIIX Ya0BPRII; 8 — CyTes-Tasa
(CHipse L1 XUMUNECKOTO NOHSBOICTSa); 9 — pacTBopuTEseR (FaoreHOMpOWs-
vomHue Merata); 10— xranarexToy
o Kavecmice: 3, 4 — NPOMMULIERNONO W GHTOROTO Fase; 5 — ropiosero s
BeMraTeACH BHYTperHero CropaKia
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CrpoeHue
an2n+2

AnKaHbl — KNacc HacbILeHHbIX anudatnyeckux (ot rp. «aliepham - up) yrnesofopoaos,
copiepaLymx TonbKo oanHapHble ceasn C-C u C-H. PaHee ankaHbl Ha3blBanuch napaduHamu (ot
nar. «parum affinis» - He o6nagaroLye CPOACTBOM) U3-3a ManOil PEaKLMOHHO CMOCOBHOCTU.

Bce aTombl yrnepopaa nmetoT sp*-rubpuamsaumio. [eomeTprnyeckoe CTpoeHNe — TeTpasap, 3HauuT
yron mexpay asyma C-H ceAzammn npu ogHom atome yrnepopa 109°28' — ngeanbHbiii
TeTpasfapuYecKnin.
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109°28'

A

H H
H

Mpu 06pa3oBaHNM MONEKYS C HECKOMbKMI aTOMaMK Yriepo/ia BaieHTHbIN yron COXpaHAeTca 3a
CYeT NOCTOAHCTBa rMbpuAn3aLnK.
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Mpu 06pa3oBaHNM MONEKYS C HECKOMbKMI aTOMaMK Yriepo/ia BaieHTHbIN yron COXpaHAeTca 3a
CYeT NOCTOAHCTBa rMbpuAn3aLnK.

Y ankaHoB B CTPOEHWM €CTb TONbKO G-CBA3Y (0ANHAPHbIE, NEPeKpPbIBaHE NEKTPOHHDIX 0671aKoB
Mexgy ueHTpamu agep atomos). CBA3n C-H ABNAIOTCA KOBANEHTHBIMU N MANONONAPHBIMY,
CTArMBaHUE NEKTPOHHOW MAOTHOCTY MPOVUCXOAUT Ha aTOM Yrnepopa, T.K. OH UMeeT 6onbluyio
3N1eKTPOOTPULIaTENIbHOCTb OTHOCUTENIbHO aTOMa BOAOPOAa. ITOT GpaKT NoATBEPXKAAET Maylo
XUMUYECKYI0 aKTUBHOCTb alkaHOB — TPY[IHO pa3pblBaTb G-CBA3M, OHY «CMPATaHbI» MeXAY AfpPamMu
aTomoB. [03TOMy Apyroe Ha3BaHMe Kacca ajlkaHoB — «MepTBELbI».
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Homenknatypa
MpocTeiiwmin nepsbli NpeacTaBuTeNb ankaHos — MeTaH CHa.

CywecTByeT ABa pasnnyHbIX NOAXoAa K POPMUPOBAHMIO Ha3BaHWA ankaHOB — PaLMOHaNbHasA v
cnctematnyeckas (IUPAC) HomeHKnaTypbl.

PauvnoHanbHaa HOMeHKnaTypa

3a ocHOBY GepeTca aToM yriiepoa, NPy KOTOPOM HaXOAUTCA MakCMManbHOe ANA faHHON
CTPYKTYpbl KONIMYECTBO YrNeBOAOPOAHBIX 3aMeCTUTeNen. 3T 3aMeCTUTENN Ha3biBAIOTCA B nopAake

YCNOXHEHUA CTPYKTYPbI U B KOHLIE A06aBNAETCA ~MeTaH.
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Ecnn B CTPYKType ecTb HECKONbKO OfJMHAKOBbIX 3aMeCTUTeNen, TO UX Ha3BaHUA 06beANHAIOTCA C
NOMOLLbIO YNCUTENbHbIX. Mepes Ha3BaHWeM 3amecTUTena obaBNAETCA NPUCTaBKa —4u, ~TpY, -
TeTpa.

CH
CHiCHCH,~CH,

[nmeTunatnnmetau TpuatnnmetaH
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CucremaTunyeckaa HomeHknatypa (IUPAC)

MepBoHayanbHO HEO6X0ANMO HalTV U MPOHYMEPOBATL CaMyto ANVHHYIO YTNIEPOAHYIO LieMb B
CTPYKType. Hymepauus fomKHa MATY Tak, YToGbl MPU 3aMeCTUTENAX OKa3anucb camble ManeHbKue
UMdPbI 13 BOIMOXKHDIX.

[inA popmmpoBaHMA Ha3BaHNA HEOHXOAMMO NEPeUNCINTD BCE 3aMeCTUTENN C yKa3aHnem 13
NONoXeHNs, 106aBUTb KOPEHb COOTBETCTBYIOLLMI KONNYECTBY aTOMOB Yriepo/a B FaBHOM Lienu 1
3aBeplUMTb CYyPPUKCOM —aH (MOKa3blBaeT HaCbILLEHHOCTb CTPYKTYPbI 1 MPUHAANEXHOCTD K Knaccy
ankaHoB).





 


 


 


 




       

