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YcnoBHble 3HaKu

JlesTenbHoCTb ‘ lNokasaHa nHpopmaLmns, Co3aatoLlas NPAKTNYECKYO BOZMOXHOCTb
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BBEOEHUE

OpraHnyeckasa XMmMns n3y4daeT coCcTaB, CTPOEHMEe, CBOMCTBA M MPUMEHEHNe OpraHu-
yeckunx Belects. Ob6UIein 0COOEHHOCTbIO /151 BCEeX OpraHnYeckmx BellecTB aBseTca
HanMuMe B CcoCTaBe Yr/iepodHOro atomMa. B coctaBe opraHn4eCcknx CoOeanHeHui, KpoMme
aToMa yrnepoaa, BXoAaaT aToMbl BOAOPOAa, KMCNopoaa, a30Ta, raforeHoB, docdopa 1 ap.

B HacTodllee BpeMs nsBectHo 6onee 20 MUAIMOHOB OPraHNYecKmX CoeanHeHN.
MpUYMHOW 3TOrO SBASETCH TO, UTO YINIepOodHbIe aTOMbl MeXy CO60i 1 C ApYruMu aToma-
MV 06Pa3YIOT YCTONUMBYIO XMMUYECKYIO CBA3b.

HeT pes3koi rpaHn mexay HeopraHM4YeckuMn 1 opraHuyeckumMu BellectBamn. He-
KOTOpble COeAMHEHWs yrnepoaa, HanpuMmep, MOHOOKCKUA yrinepoaa, AMOKCU yrnepoaa,
yronibHas Kucnota u eé Conn OTHOCATCS K HeopraHMuyecknum BellecTBaM, yUnTbiBas nx
cBolicTBa. Mo cocTaBy cambiMU MPOCTENLLNMU OPraHUYECKUMY COeANHEHUAMN ABNSIOT-
cs yrneBoaopodbl. B vx coctas BXoAAT TO/1bKO aToMbl yrinepoaa v sogopoaa. OcTanbHbIX
OpraHnM4yecKrx COeIMHeHNA MOXHO paccMaTpUBaTb Kak MPOn3BOAHbIE YINIeBOAOPOAOB.

OpraHnyeckux coerHeH1in noapasaensioT Ha ABe rpynnbl: MPUPOAHOTO MPOMCXOXK- >
AeHns (HedbTb, NPUPOAHBIA ras, uenmon03a, Kpaxman v ap.) U CUHTeTuYeckme.,

K opraHuMyecknm CoeanHeHUaM NPUPOOHOro MPOUCXOXAEHNA OTHOCATCH Takxke Be-
LecTBa, 06pa3oBaHHble B XMBbIX opraHnamax. Kak npumMep MoXHO nokasaTb HyK/1enHo-
BbIX KWUC/IOT, 6E/KOB, XM1POB, YITeBOA0B, GEpPMEHTOB, BUTAMUHOB, FOPMOHOB U T.4.
OCHOBHaA 4acTb GOMbLIMHCTBA 1IEKAPCTBEHHbIX MPenapaToB ABMAETCA OpraHuye-
CK1e BellecTsa. \'
BONBLUIMHCTBA CUHTETUUECKUX Y OPraHNYeCKUX COeOMHEHNI NOoNyYaioT Npu nepepa-
60TKe HedTn, NPUPOAHOIO rasa, Yris 1 ApeBeCcuHbI.

LocTmKeHnamm OPraHNYeCcKom XMMnUM UCMOMb3YIOTCA MPY NPON3BOACTBE CTPOUTE b-
HbIX MaTepunasioB, B CE/IbCKOM XO3ANCTBE, B MeAULMHE, B SMEKTPOTEXHNKE, B MPOMBbILL-
NEeHHOCTN NONYyNPOBOAHNKOB 1 AP.

Henb3sa npeacrtraBnTb COBPEMEHHYIO XN3Hb 6e3 CMHTETUYECKOro TON/IMBA, CUHTETK-
HeCKNX MOKLLINX CpeacTB, NoO/IMMepPOoB, N1aCTn4eCKnX Macc N KpacALlnXx BelleCTB.

Ho Hago yunTbiBaTh TO, UTO HEKOTOPbIE OpraHnyeckre BellecTBa, 0CTaBasiCb 4O/roe
BpeMsi B MPUPOAHOM Cpefle CO3atoT SKOMornyeckne npobnemsi.

OpraHuyeckne CoeIMHeHN 3BECTHbI NIOASAM C AaBHUX BPEMEH. B ApeBHne Bpeme-
Ha /I0AM UCNOMb30BaV PAcTUTEIbHbIE SKCTPaKTbl MPKW edeHnn 6on1e3Hen HaTypasibHble
KPacku A9 OKpalLMBaHWA TKaHeRr. Bbliv n3BeCTHbl CNocobbl MOYYeHUS MbIIO U3 XKW-
POB, CIMPTHbIX HAMWUTKOB, YKCYCa.

MNepunog o XVIII Beka HasbiBaeTCA anxuMmnen. AIXMMUKKU UcKanm «puaocopCKoro
KaMHs», KOTOPbIA Ao/KeH 6bl1 NpeBpaTuTb 0O0ro MeTania B 30/10TO M NeUnTb BCEX
6onesHen. B a10T nepuoa Obinv U3roTOBAEHbI OObLIMHCTBO 1AabopaToOpHbIX 060pYya0-
BaHWiA, YCOBEPLLUEHCTBOBAHbI METOAbl OYMCTKM OPraHMYecKux BELLEeCTB M paclIMpeHb!
061aCT! NPAKTUYECKOro NPUMEHEHUSA XUMUN,

OpraHuyeckaa XMMWUA Kak OTAe/bHaa Hayka Oblna chopmmpoBaHa B Havane XIX
Beka. B 10 Bpems y4éHble cuctemMaTmyeckn nlydanm opraHnyecknx BeLEeCTB Noyye

HbIX X XMBbIX OPraHn3mMoB.




PaHblue Tak cuyMTanoch, 4YTo opraHn4yeckume BelleCrBa MOryT O6pa3OBaTbCﬂ TOTbKO
B >KVIBbIX OpraHM3max noh BNAHUEM «KWU3HEHHOW CU/bl» (BVITaﬂVICTMHeCKaﬂ Teopvm).
[onroe BpeMa XMMNKN He MOT/IN NMoy4HYaTb OpPraHnyeCcknx BelleCtB N3 HeOpraHn4eCknx.

BnepBble HeMelUkuli y4éHbln D.BEnep nonyumn M3 HeopraHM4yeckoro BellecTBa
(UnaHaT aMMOHMA) OpraHnyecKoe BeLLecTBO (kapbamup).

i
NH,0—C=N —'— NH,~C— NH,
LUnaHaT-aMMOHNA Kap6aMVI,EI,

Hanee A. Konbe, M. beptno, A. ByTiepoB CMHTE3UPOBaM OPraHnYeCcKnx BELLECTB N3 He-
opraHmnyeckmnx. HaumHasa ¢ Hadana XIX Beka 6bin NpoBeaeHbl MHOMOUYNCIEHHbIE NCCe-
AOBaHNA, MOMYYEHbI B YUCTOM BUAE U U3YyYeHbl B OO/BbLLIOM KOMYECTBE OpraHnyeckme
BellleCTBa, BXOAsLMEe B B COCTaB Ye€/10BEYECKOro OpraHMama, PacTeHuin 1 nuTaTenbHbIX
NPOayKTOB. He OblNo 06HAPYXKEHO HMKAKOE OTHOLLEHME MeXay CTPOEHWEM 1 CBONCTBA-
MU STUX BELLECTB, HECMOTPSA Ha X OO/IbLIOE KO/IMYECTBO. HO 6GbI/10 M3BECTHO, UTO COCTaB
60/1bLIMHCTBA OPraHNYeCKmnX BELLECTB BXOAST YI/1Iepo, BOAOPOA, KNCIOPOA U B HEKOTO-
PbIX COEAMHEHMSX UMEETCA eLLE a30T U Apyrne aN1eMeHTbl.

B cepeaunHe XIX Beka A.M.BytnepoB BbIABMHYN TEOPUIO XMMUUYECKOrO CTPOEHUS opra-
HUYEeCKUX coeanHeHnn. O3HaKOMMMCS C HEKOTOPbIMW OCHOBHBIMU MOTOXEHUAMMN STOM
TEOPUN.

1. ATOMbI B MOMIEKyNax opraHu4ecknx BELWECTB COeANHEHbI B ONPeaeNEHHON NoC/1efo-
BaTE/IbHOCTM COIMM1aCHO MX BaNeHTHOCTAM. B opraHmnueckux ellecTax yrnepog IV,
Bonopos |, kncnopon Il BaneHTHbI. NOpAAOK coeanHeHsa aTOMOB B MOJ/IeKyNe Hasbl-
BAlOT XMMWYECKUM CTpOEHMeM BellecTBa. B opraHnyeckmnx Bellectsax B OO/bLUMH-
CTBO C/ly4aeB yrnepoaHble aTOMbl COeANHAA APYT C APYrOM 00pasytoT Lenb (Yrnepoa-
HbI CKeneT). YrnepoaHasa uenoyvka MOXeT ObiTb OTKPbITOM U 3akpbiTol (unkn). CocTaB
OpraHNYeCcKmnx BELLECTB N306paxaeTcst CTPYKTYPHOR GOPMY/IO.
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OTKPbLITOro CTPOEHUS H H

Llnknnueckoro cTpoeHns
2. CpovictBa BeljeCTB 3aBHCAT HEe TO/IbKO OT WX KQYeCTBeHHOro v Ko/in4ecrtBeHHOro
COCTaBA, HO U OT XUMNYECKOIro CTpOeHNA MO/IEKY/I.

CyLLJ,eCTBy}OT BeLLECTBa VIMEOLLNM OAMHAKOBbBIA XUMUYECKWIA COCTaB, HO Pa3HOe XUMK-

yeckoe CTpoeHue 1 MO3TOMY pas/smyatolimecad apyr o1 gpyra CBoMcTBamMu. Hanpu )
MOXHO HanmucaTb ABe CTPYKTypHble GOopMynbl ANS COeanHeHUs ¢ cocTtaBoM CyHy.
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BellecTBa, MMetoLLMe OAMHAKOBbIA COCTaB, HO pa3Hoe CTPOeHWe, Ha3blBaloTCA N30-
Mepamu.

3. B Monekynax opraHM4eckunx BeLecTB aToMbl U Fpynnbl aTOMOB B3aUMHO BAUSIOT ApYr
Ha apyra. HecMoTpsa Ha TO, UTO B COCTaBE HEKOTOPbLIX BELLECTB BXOAUT OAMHAKOBadA
rpynna aToMOB, OHW NPOSABASAOT pa3Hble XMMMYeckne CBoCTBa. Hanpumep, 1 atmno-
BblIll CMIMPT, N YKCYyCHas KUC/0Ta B COCTABE MMEIDT MMAPOKCUIbHYIO Fpynny.

0
—
CH;—CH,—OH CHy—CZ o

STUNOBLIA CNUPT YKCyCHaa Kncnota

HecMoTpa Ha TO, YTO GYHKUMOHAbHbIE TPYMnbl OAMHAKOBbLIE 3TW BELLECTBa MNoka-
3bIBAIOT pa3Hble CBOICTBA. B TO Bpema Kak B BOAHOM pacTBOpe 3TU/I0BOMO CnupTa uBeT
nakmyca He MeHsaeTCs (HeiTpanbHas cpefa), B pacTBOpe YKCYCHOM BOAbl TaKMyC KpacHe-
eT (kmcnasa cpena). MNpuinHO 3Toro ABASETCA B3aMMHOE BVSAHME aTOMOB B MOMEKY/e.

Knaccuopukaumnsa opraHnyeckux sewectB. OpraHnyeckre BellecTsa knaccnuouum-
pyeTcs Mo HECKONbKMM 0COBeHHOCTSaM. [pu knaccndukaumm opraHu4yecknx BeLLecCTB,
nepBbIM Ae/IOM YUUTBIBAETCHA OCOOEHHOCTU YITIEPOAHON Lienn Monekynbl. 1o cTpoe-
HWIO YITIEPOAHON Lenu pasinyatoT COEANHEHUS C OTKPBITON Lenbto (anudatmyeckme) 1
3aKPbITOM Lenblo (Umknnyeckuid). o coctaBy camMbiMK MPOCTENLLIMMW OPraHnYeCKUMm
COEAIMHEHNAMUN ABNFIOTCA YITIeBOAOPOAbl. AnndaTnyeckme yrneBoAOPOabl AeNATCA Ha
npefenbHble 1 HenpegebHble YIMeBOAOPOAbl, @ UMKINYECKME - Ha annumkinyeckme 1
apomaTtuyeckne yrneBoaopoAdbl. B npenenbHbix yrneBoaopoaax MMEETCs TOMbKO Oan-
HapHble C — C cBSA3M, @ B HENPEAE/IbHbIX YINMeBOA0poaax Takxe ABonHble C=C 1 Tpoi-
Hble CBA3M (Tabnuua 1)

yrnesopopoabl HaszBaHue knacca un o6uwas ¢popmyna Mpumep
AnkaHbl (npepensHble yrnesogopoapbl) ChHaneo CH;T_a::H3
AnkeHbl (HenpeaenbHble yrnesogopoabl) C.H,, S
anudatnyeckne 3TeH
yrneesopgopoabl  AnkuvHbI (HenpeaebHble yreBoaopOabl) CH=CH
C.Hon 3TUH
AnkaguneHbl (HenpegenbHble yrneBogopoabl) CH,=CH-CH=CH,
C.Hzn2 o6yTtagmen-1,3
CH,
Anvumknuyeckune yrnesogopoabl C.Hs,
(umknoankaHbi) H,C CH,
LmKaonponaH
UMKInyeckume
rnesopopoabl
y! Aopon H
HC CH
ApomMaTnyeckune yrneBoaopoapl
C.H2n_6 (@peHbl)




DyHKLUMOHAMbHaA rpynna — aToM WKW rpynna atoMoB, KOTOpas onpefenser xapak-
TEPHbIE XMMUYECKMEe CBOMCTBA BELLECTBA M €ro MNpUHaaNeXHOCTb K OnpeaenéHHoMyY
Knaccy coeamHeHnin. B Huxecneayollen tabnuue OaHbl OPraHn4yeckme COeAMHEHUs C
OYHKLNOHANBHOW rPynnown.

DyHKLMOHaNbHaA rpynna HasBaHue knacca Mpumep
F, Cl, Br, | ranoreHbi fanoreHonponssogHble = CH3;—Cl xnopmetaH
—OH CnupTbl CH5—OH meTaHon
MmapokcunbHaga rpynna deHonbl CeHsOH dpeHon

\H anboernas! H—C\/ dopmanbaerng

H
AnbpervgHasa rpynna
o

—
—C~ CH _C¢O yKCyCHas

\OH KapGoHoBble KNCOoThI I Kucnorta

OH
i Kap6okcunbHasa rpynna
No— Miirakkeb efirlor CH;—C_ MeTMnauerar
O-CH;
CnoxHasa aduvpHas rpynna
—NH, C,HsNH, 3tnnamuH
AMWHbI
amMuHorpynna CeHsNH, aHmnmH
4 -NO,
HUTPOCOEANHEHUNS CsHsNO, HuTpobeH3on

HUTporpynna

B HEKOTOpbIX OpraHMYyecKknx BellecTBax MOXeT ObiTb 60/1ee 0AHOro OAMHaKOBbIX
NAW PasHbIX GYHKLUMOHAbHBIX TPy,

CHy—CH, CH3—(|3H—COOH NH,—CH,—COOH
OH OH OH
STUNEHITIMKO/b MO/TOYHAA KNCNOTa rmnunH

NG
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AJIKAHbI

CTpoeHune 1 romosornyecknn
PS4 aNIKaHOB

G)prr KBaApaTHOIro CTO/1a MOXHO Pa3MeCTUTb YeTbipe CTy/a, ecin obbean- \
HWTb ABA TAKMX CTOMA, MOXHO PAa3MeCTUTb LLIECTb CTy/IbeB, @ BOKPYT TPEX TakKmnx
CTOMOB Pa3MELLAOTCA BOCEMb CTY/bEB.

i i g

Onpedenume gopmyny nuHeliHol 308UCUMOCMU MeXOY YUCIOM CMO0B U CMY/bes,
HOXOOAWUXCA BOKPY2 HUX.

Kakas ceAsb cywecmeyem MEJKay 2Mum npumepom u cmpoeHuem Q/IKaH08?

IMouemy, K020a 8 MosieKyne Memara k 00HOMy amomy yenepooa coeduHeHs! 4 amoma
8odopoda, 8 Mosiekyne 3MaHa K 08ymM amomam yenepooa coeduHeHs! He 8, a 6 amomos

K godopoda? j

CornacHo MexayHapoaHOM HOMeHKNaType, YrNeBoA0POAbl C OTKPLITON Lenbio (aunKan-
yeckue nnm anudatnyeckne), HasblBatoTCsa ankaHamu. [epBblii NpeacTaBnTENb ankaHoB
meTaH (CH,).

INeKTPOHHas 1 rpapmueckas Gopmynbl ankaHoBs

O3HakoMUMCcs ¢ 06pa3oBaHeM MOJeKy bl MeTaHa.

JeatenbHOCTb o N

Ha Hapy>KHOM 3HEepreTMyeckoM ypoBHe atoMa
yrnepona HaxoAnTCs YeTbipe 3/1eKTpoHa. B 28 2p?
HOpPMa/lbHOM COCTOSHMMN U3 YETbIPEX 3/TEKTPOHOB H ? ?
[1Ba HaXo4sTCA Ha 2s, a ABa Ha 2 NOAYyPOBHeE.

B aToM cnydae atom yrnepoaa 3a CUér

HecnapeHHbIX 31eKTPOHOB MOXeT 06pa3oBaTh

KOBA/IEHTHYIO CBS3b TO/IbKO C ABYMS aToMamu H:C:H
BOOOPOAa, U dopmyna atoro coe~anHeHns CH,.

L/
Cywecmsyem nu gewjecmao ¢ gpopmynoli CH, ? 06vAcHUMe NpuYUHY. \

Kax mo3cHo 06vACcHUMb 06pa308aHUE MOAEKY/6I MEMAHA U3 AMOMO8 y2
godopoda?




CTpoeHMe Moneky/bl MeTaHa MOXHO OOBbSCHUTb BO3OYXAEHHBIM COCTOAHMEM aToma 10
yrnepoga. [Mpun BO30YXAeHNN aToMa Yrnepoaa, Nod BO3AENCTBUEM SHEPTUNW, OOANH U3
3NEKTPOHOB, HaxoAsAWEeecs B 2S NOAYPOBHE NepexoamnT B CBOOOAHYIO opbuTanb 2p no-
OYyPOBHA. B pe3ynbrate B 2s NoaypoOBHE ObIBAET 1 3M1EKTPOH, @ B 2p NoaypoBHE 3 He-

CMpapeHHbIX 3N1EKTPOHa.
.25 2p? .25 2p3
W O] —= . [4] [Tt

3a CYET 4YeTblpex HecrnapeHHbIX 31eKTPOHOB aToMa yr/iepoda M aToMOB BOAOPOAa Mo
0OMEHHOMY MexaHW3My 00pa3yloTCst KOBa/NeHTHbIE CBA3M, U B pe3y/brate 31oro obpa-
3yeTca Mosiekyna MeTaHa. B npouecce 3T0ro 3aBeplUaeTcst BHELHWI SHepreTu-4eckmi
YypOBEHb aToMa yr/1epoaa, OH CTaHOBUTCA BOCbMU3IEKTPOHHbIM (MPaBu/Io OK-TETOB) C Ba-
neHTHocTbio [V. O6pasoBaHne MoeKy bl MeTaHa CXeMaTUUYeCK MOXHO NMoKasaTb HMKe-
cnenyoumnm o6pasom.

AJIKAHbI

H
‘C- + 4H- — H:C:H
H

dopmyna cocTaBa BeLLeCTBa, NpeAcTaBNeHHas B AJaHHON GOpMe, Ha3bIBAETCA SMEKTPOH-
HOM GOpPMYION.

DNeKTpoOoTPULATEIbHOCTL  atoMa  yrre-
pofda Gofblle 3M1eKTPOOTPULATEIbHOCTY
atoMa Boaopoaa. [Mo3ToMy 31eKTPOHHAadA
MAOTHOCTb BAOMb C-H cBA3M cMmellaeTcs
K aToMy yrepoaa. B pesynbtate CBaA3b
MeXay aToMamu yrnepoga v BoAopoaa B
MO/eKy/ie MeTaHa CTaHOBUTCA MOMSIPHOW.

B KoBa/ieHTHas1 cBsI3b, 06pA30BAHHAS 30 CHET
006LLeVi 3/1EKTPOHHOM rapbl M BOSHUKAKOLLAS
Mexay atoMamu, 3/1eKTPOOTPULATE/TbHOCTY KOTO-
PbIX HE3HAYNTE/TbHO OT/INYAIOTCS (PA3HbIE ATOMbI
HeMeTas1/10B), Ha3bIBAETCSI MO/ISIPHOM, O CBSI3b,
BO3HUKQAIOLLAST MEXAYy ATOMAMU C OANHAKOBOM
3/1eKTPOOTPULIATE/TLHOCTBIO (OANHAKOBbLIE ATOMbI
HeMes1a/1710B), - HErMO/ISIPHOV CBS3bIO.

Ecnv B aneKTpoHHOR dopMyne MOoNeKy bl 3aMeHUTb 06LLIME 3M1EKTPOHbIE Napbl Ha
YEPTTOUKW, TO MNONYYaIOT rPAGUUECKYIO HOPMYY. S

; ;
H:C:H =  H-CH

H H

CocTaB ankaHoB BblipaxaeTcs obuleit dopmynoit C,H.,.o. Hanpumep, dopmyna ankaHa ¢
ABYMs atomamu yrnepofa B coctaBe 6ynet C,Hg, ¥ ankaHa ¢ TpeMs atomamu yrneposa
— C3Hg. CoHg HasbiBaeTca ataH, CsHg — nponaH.

O3HaKOMMMCS C COCTaBIEHNEM STEKTPOHHbIX U Fpad)Vll-IeCKl/IX CbOpMy/'I STNX a/IKaHOB.

JeatensHoCTb 9

CoeanHnte atombl yriepoaa B MOMIEKYNE 3TaHa C O-CBA3bIO. YUUTbIBAA YETbIDEXBANEHTHOCTb
yrepoaa, NPUCoearHNTE K KaXaoMy aToMy yriepoda COOTBETCTBYIOLLEE YMC/IO aTOMOB BO-
popopaa. Micnonb3ysa 10T MeTo[ COoCTaBbTe rpaduyeckyto ¢opMysy nponaHa. B rpacbmq@K
dopmyne 0-CBSA3M 3aMEHSA S/TIEKTPOHHON Mapo, COCTaBbTE SNEKTPOHHYO GOPMyY/Ty BELL

00uHaK080 AU, YUCI0 GMOMO8 8000p00a 8 2paduyecKux $opMyax ¢ YUCIOM AmMoM
8odopoda e popmyne gewjecmea?




PA3/IEN o

B otnnune ot MeTaHa, B Monekynax Apyrmx ankaHos kpomMe C-H ¢BA3n obpasyetcs elé
0-CBS3b MEXAY aToMaMu yrnepoaa 3a CYET obLlen anekTpoHHon napbl (C-C cBa3b). Ha-
npuMep, B MOJMIEKY/IE 3TaHa aTOMbl yriepoda MexXay COOOM COeaMHSIOTCA O-CBSA3bIO.
[1OTOM, YUMUTbIBASA YETbIPEXBAIEHTHOCTb Yr/1epoaa K KaXaomy aToMmy yriepofa coeam-
HAETCA COOTBETCTBYIOLLEE YNCO aTOMOB BoAopoaa. K kaxaomMy atoMy yriiepoaa npuco-
eanHaeTcs 3 aToma BOAOPOAa.

AJIKAH SJIEKTPOHHAA ®OPMYJIA TPAOUNYECKAA ®OPMYJIA
HH i

C,H, H:C:C:H H-C-C-H
HH H H

Tak kak B MOJ1eKy/snie aTaHa 3/IeKTPOHHAA M/I0THOCTb, KOTOPAad o6pa3yeT CBA3b MeXxay
atoMamn yrnepona, pPaBHOMEPHO MPUTArnBaeTCA C oboVMM yrnepogamMmu, He nponcxognTt
€€ CMelleHMe 1 B pely/ibTaTe KOBANIEHTHAA CBA3b CTAHOBUTCSH HEMNONAPHON.

[ONa ynpou&HHOoN 3anucy rpaduyecknx GopmMys MoneKyn OpraHnyeckux Be LecTB He
Moka3bIBalOT CBA3M Mexay aToMamu yrnepoaa 1 Boaopoaa

B MO1eKynax yrneBogopoaoB CTerneHb OKNC/IeHNA KaXJoro atomMa yrinepoga paBHa OT-
punuaTte/ibHOMY 3ap4daay 4mcjia atoMoB BOAOPOAaA MNpn 2TOM yrniepoae.

MpuUnHa 3TOro B TOM, YTO aTOMbI YI7iepo/ia nony4YatoT OANH 31EKTPOH C aTOMOB BOAOPO-
[10B, NPUCOEANHEHHbIX K HUM.

H H H

Lo, L i
R

H H H

fomonornyeckuin pa4 ankKaHOB

Mocne MeTaHa, aTaHa, MponaHa MOXHO COCTaBUTb rpaduyeckme q>opMyfIbT,1zt;gpyrm>€

ankaHoB. - 4
\ Ny
B Tabnunue AaHbl rpaguyeckre Gpopmyrnbl HeKOTOPbIX NpeacTaBuTene@ikaHos.

V&



®OPMY/1bl AJIKAHOB 'l‘j‘_lsKi'T_'Hg; 10
CH, CH, MeTtaH
C,He CH;—-CH; 21aH
CsHs CH3;— CH,— CH; MponaH
CsHp | CH;— CH,— CH,— CH; ByTaH 3
CsHy, CH3;— CH,— CH,- CH,—- CH; MeHTaH %
CeHyq CH;—- CH,—- CH,—- CH,—- CH,— CHs [ekcaH
C;Hig CH3;—- CH,- CH,—- CH,- CH,- CH,— CH; FentaH
CgHao CH;- CH,—- CH,- CH,- CH,— CH,—- CH,—- CH; OkTaH
CoHa2 CH3;—- CH,- CH,- CH,- CH,—- CH,- CH,- CH,—- CH; HoHaH
CoHs  CH;—CH,—CH,- CH,— CH,- CH,—CH,- CH,—- CH,— CH;  /[ekaH

Mpwu cpaBHeHWN GOPMY/bl aNKaHOB BUAHO, YTO OHKM OTAMYatoTCA Apyr oT Apyra rpynno —CH,—
(MetTnneHoBas rpynna). Npynna —CH,— Ha3biBaeTCs roMONOrMYecKkoin pasHocTblo. BellecTsa,
NpuHagnexauMe K OfHOMY Kiaccy M OTiMdalolmMecsa Apyr OT Apyra Ha OAHY WM HECKOJIbKO

rpPynMnoi HasbiBaeTcs roMosioramm (no-rpeveckn “homoloqos” osHadaeT cxoxuit). MetaH (CH,),

aTaH (C,He), nponan (CsHg), 6ytan (CiHy), neHtaH (CsHyp) v ap. aBnaTca romonoramu Apyr

apyra. foMonoru, pacnonoxeHHble B MOpsAAKe BO3pacTaHNs X MOMEKYNSPHbIX Macc, 06pasytoT
FOMO/IOrMYeCcKuin paa. \

3Hagq sHeprum ceazen C — C n C — H MOXHO BbIYNC/INTb SHEPTUIO CBA3M KaXA0ro ajikaHa.

Mpnvep .
emo

SHeprus cea3n C — H pasHa 414 kx/Monb. YunteiBad, 410 sHeprusa cea3mn C — C paBHa 348
K>X/MONb, BbIYNCANTE SHEPIMIO CBA3M T MONb MponaHa.

CHauana nvem rpaduyeckyo Gpopmyy nponaHa.

Kak BnaHoO B Monekyne nponaHa mmeetca 2 ¢Basm C —Cun 8

H H H
o ceazernt C — H. Mo3ToMy 4TOObI BbIYMCANTL OOLLYIO SHEPTUIO
H‘?‘?‘?_H COOTBETCTBYIOLINX CBSA3EMN, UYMCNO CBA3M YyMHOXAaeM Ha eé
H H H SHEPruio N CYMMUPYEM.
L (2 -348) + (8:414) = 696 + 3312 = 4008 kx/monb. )

MpoBepb cebs ~
Coignin (2)

Bbiuncnnte sHepruio ceasn (kxx/Monb) ankaxa, umetowwmii 12 atoMoB BOAOPOAA.
i 6360 kOxx/Monb

eme

Onpepenute Gopmyny ankaHa ¢ aHepruen ceasm pasHoin 5180 k/x/Monb.

Cathe
\_




AJIKAHbI

@ nposepsTe n3yuenHoe

1. Onpepenute B Kakoi nocnenoBaTe/bHO-
CTn yBemymBaeTCd 4Y4nC/10 atoOMOB BO-
popoda B Mosnekynax neHtaHa (1), sTaHa
(2) n 6ytanHa (3).

A1, 2,3 B)2,1,3
D)2, 3,1 £)3,1,2

Q13,2

2. OnpegennTe 4YnMcno MnoasipHbIX U Hemno-
NAPHbBIX KOBANEHTHbIX CBA3El B MOje-
kyne CyHg

3. PasnnuHbiMn oNa MONEKY/T CEPHON KUC-
NOTbl 1 NpoNaHa ABNATCS:

1. uncno o-ceazen

2. 4MCN0 NONSPHbLIX KOBANEHTHbIX CBA3EN
3. YNCNO HEMONAPHbBIX KOBANEHTHbIX CBA-
3en

4. Y nepBOro npeacraBUTENS ankaHoB K
OAHOMY aToMy yrnepofa nNpucoeamHeHo
YyeTblpe atoma Bogopoaa. lNodemy an-
KaH, codepxalimii ABa aTtoma yrnepoaa,
nmeet dopmyny C,Hg, a He C,Hg?

5. Beluncnute maccy (r) yrnepoga Haxoaqa-
werocs B 8,8 r nponaHa.

A)36 B)6 C72 D)88 E)48

6.
AnkKaH
UNCIO aTOMOB OTHOCUTENMbHAA
MonekynapHas
BOLOPOAA B MOMIEKY/e vacca
n 30
n+6 X

Bbiuncnnte x.

7. CKoNbko npoueHTOB (%) CoCTaBNAoT
23M1EeKTPOHbI, ydacTBytollne B o6pa3oBa-
HUW CBSA3El Mexay aToMamu yrnepoaa,
OT O6Ulero 4mMcna 31eKTPOHOB, 0bpa-
3ylOLWKMX CBSA3M B MOSEKyne nponaHa.

~

8. Onpenenunre CooTBeTCTBME.

CBsI31 B MO/IEKY/IAX BELLECTB

1. TonbkO NongpHasa KoBaneHTHas CBA3b
2. TonbKO HEMONAPHAA KOBaeHTHas CBA3b
3. lMNongpHas 1 HenongpHas KoBaNeHTHble
CBS3M

BewjecrBa
a.nponaH b. anokcua cepsol
C. asoT d. nepokcua Bogopoaa €. MeTaH

9. C-C-C-C, C—(I:—C n C-C-C-C-C
<€

COOTBETCTBEHHO YITIepoaHbIM Lienam  Co-
cTaBbTe rpadudeckme GOpMy/bl ankaHoB
W onpefenvTe CTeneHn OKUCIEHNA aTOMOB
yrnepopaa.

10. 3aBepLunte Cxemy.
Ynucno atomoB

/ Bofoposa =
AnkaH, B Monekysne OTHOCHTENbHAS
KOTOPOrO NaToMoB — = "\ g
yrnepoaa Ky. E
mMacca =
YncnoC-C
O- CBA3En =

11. Kakaqa anekTpoHHaa ¢opmyna BepHa Ang
nponaHa? O60CHyNTEe CBOWN OTBET.

H H H H H
L CHCHC 11. H:é:H:é:H:é:H
HHH
. H:C:C:C:H
HHH

12. ConocTtaBbTe 4YUCNO O-CBA3EN, Haxoasa-

yrnepona.

Ha 0cHOBeE nporpammel Excel noctpoiiTe rpaduk 3aBUCMMOCTM YA ATOMOB 5U4CH0AA OT 4MCNa
aTOMOB YI1IEPOAQ B MOJIEKynax ankaHoB, OnpeenuTe GOpMyny 0N 3aBICMOCT.



[IpoCTpaHCTBEHHOE CTPOEHUE
MONeKyn afikaHoB

Xota anvHa cBasm C — C B ankaHax paBHa 0,154 HM, AivHa Mexxay NepBbIM U TpeTbI/IM\
aToMamu yrnepoga B monekyne nponaHa He 0,308 HM, a 0,250 Hwm.

@ Kak 3mo moxHo 06bACHUMb?

JleAatenbHoCTb o -

Kak Mbl 3HaeM 13 NpeablayLie TeMbl,

npy 06pa3oBaHNN MOMEKY/bl METaHa

3NeKTpPoHHasa GopMya atoma yrnepoaa Hoc C OQH
nMmeeTt Bua ...2s'2p%. Ecnv ogHa s v Tpu p

opbuTanu aToma yrnepoaa y4acTByioT B

O6pa3OBaHI/Il/I CBA3En, Mexay atoMmaMm E

yrnepoaa v BOAOPOAa CXeMaTUYeCcKy
MOXHO M306pa3nTb TaknM 06pa3oM:

H

MpakTMYeCckn 4oKas3aHo, YTO B MO/IEKY/1e MeTaHa BasleHTHbIE YT lbl, SHePrua 1
[/IMHa CBA3el MeXy aToMamu yrmiepoa 1 BoAopoaa OANHAKOBHI.

bydym nu oHu 06100ame 00UHAKOBLIMU NAPAMEMPAMU, €CAU C8A3U 06PA3yOMCA KK
yKa3aHo 8 cxeme?

Kak 06bscHUMe npocmparHcmeeHHoe CmpoeHue Mo/eKy/Ibl MemaHa 8CNOMUHAS (8edeHUs 0

2ubpudusayuu? S
\ Y,

HecnapeHHble a1eKTpOHbl BO36YXAEHHOIO aTo-
Ma yrnepopna, o6pasytoT opbutanu (oaHa s- 1 Tpu
p- opbutanu), KoTopble MPUHMMAIOT ydacTve B
sp® rmbpuansaumun. B npouecce rmbpuamnsaummn
o6pasytoTca Yetbipe spi- rnbpuaHele opbuTanu.

lNpouyecc 06pa30BaHMS HOBbIX OPOU-
Tas1es C OAMHAKOBLIMU HOPMOL 1 SHEP-
rmevi n3 KoMouHaymm opbuTaser pas-
JIMYHOWM OPMbI HO3bIBAETCS rM6pUaAN-
3aymnen.

L/
27K rnbpuaHsle opbutanu, 6narogapsa B3auMHOMY OTTa/IKUBaHWIO, yOANATCA ApY \
OpYyra Ha MakCrMManbHOE pacCToaHMe, PAacnonaralTca B MPOCTPAHCTBE Tak, YTo
BAOTCA HAMpPaB/IEHHbIMW K BEPLUMHAM MPaBW/IbHOro TeTpasapa 1 obnagator Manb-
HOW 3Heprmnen.



Mpy ob6pa3oBaHUM MOMEKY/bl MeTaHa Kax-
pasa spi- rubpuaHas opbutanb atoma yrie-
poAa, nepekpbiBasiCbC S- opbuTanbilo atoMa
Bogopoaa (sp3- s nepekpbiBaHue), obpasyeT
yeTblpe 0-cBA3n. CBA3KN, 0Opa30BaHHble ne-
peKpblBaHMEM OdHMX W Tex e opbutane,
MMeOT OAMHAKOBYIO ANNHY U aHeprito. CBa3w,
06pa30BaHHble Mexay aTomamu yrnepoaa U
BOAOPOAA, TakKe HamnpaBfeHbl K BeplMHam
TeTpasapa. Bce cBSA3M 0aMHaKOBbI M pacnoso-
XeHbl noa yrnom 109°28'. 13-3a oanMHaKoBOM
anvHel C — H cBs3M Monekyna meTaHa npu-

AJIKAHbI

- ®opma sp- rnbpuaHbIx
opbutaner B NpoCTpaHCTBE

Tetpaaap - YeTbipEXrpaHHAsT reomer-
pudeckasi ¢purypa, rpaHu KOTopou
COCTOAT U3 ‘-IeTpréX Tpeyro/ibHNKOB.
Tetpasap, BCe rpaHu KOTOPOro PaBHOC-

TOPOHHUE TPEeyros/ibHUKA, Ha3bIBAETCA

obpeTaeT B MNPOCTpaHCTBE TeTpasapuyeckoe
MPABUILHOM TETPA3APOM.

CTpoeHue (B dbopMe NpaBu/IbHOMO TETPasapa).

Cxema 06pa30BaHUST O-CBSA3E/ B MO/IEKY/1e METAHA

Huke gaHbl LWApOCTepPXKHEBad 1 WapoBaa MOAe/ M MOMeKyY/ bl MeTaHa.

i @

LL/GPOCTG,D)KHGBOFI mMonesib LUO’DOBOFI mMonesib

MO/JIeKY/Ibl METAHA MO/JIeKY/Ibl METAHA
@ 06cyaute

Ymo obuje20 u omau4UMenLHO20 8 NPOCMPAHCMBEHHOM CMPOEHUU MOAeKY/1bl MEMAHa U
8 CMPOeHUU MoAieKy 8006 U AMMUAKG?

Ao o8y

CH, H,0

N

Mpu 06pa3oBaHUM APYruX NpeacTaBuTenelt afkaHoB, Kpome nepekpbl

Hble opbuUTan aToMOB yrnepoaa Mexay coboi. Hanpumep, npu o6p nanonexynol




3TaHa M3 YeTbIPEX SP° MMOPULOHBbIX OpOUTaNEen, Kax/aoro atoma yrnepoaa Tpu U3 aTux
opbuTanein nepexkpbiBaoTca ¢ s-opbuTanbio atoMa BOAOPOAa, @ OfHa NepekpbiBaeTcs
c apyroi sp® opbutanbio atoMa yrnepoga (sp? - sp® nepekpbiBaHue).

sp-s
nepekpbiBaHmne

nepekpbiBaHne
Cxema 06pa30BAHMS O-CBSI3€M B MO/IEKY/Ie STAHA
Kak 1 B Monekyne metaHa, B MOMIEKY/1€ 3TaHa BCE Ba/leHTHble yrbl cocTaBngatoT 109°28"

OnnHa cBa3un mexay atomamu yrnepoaa pasHa 0,154 HM. Huxke nokasaHbl WapocTepXHe-
Bas 1 LWAPOBAA MOLENN MOMEKY bl STaHa.

LllapocrepxHeBast Mogesib
MOJIEKY/Tbl STAHA

llapoBas modesib
MO/IEKY/Ibl STAHA

JearenbHocTb 9 N

V|CI'IOI'Ib3y9I CTEPXHEN 1 WapoB (l/ll'll/l naactuanHa mn cnmqu) CMOLenvpymnTe CTpoeHne
MOMEKY/bl MponaHa. Onpepennte Ha OCHOBE 3TOM MOAENN:

d. Y1CNO BCEX CBA3EN;

b. uncno ceasen, o6pasoBaHHble NepekpbiBaHem sp’ opbuTanei;

C. YMCNO CBA3en, 06pasoBaHHble NepekpbiBaHueM sp° 1 s opbutanei;
d. Y1NCNO KOBA/IEHTHO-MONAPHBIX CBA3EN;

€. YNCNO KOBA/IEHTHO-HEMOIAPHbBIX CBA3EN.

- J

W'y apyrux npeacraButenei ankaHoB anvHa C - C cBasu paBHa 0,154 HM, BCe aToMbl yrne-
poAa HaxXoAATCA B SP° rMOPUAOM COCTOAHMM, BaneHTHbIe yrbl paBHbl 109°28". BcneacTane
3TOrO YrNepoaHas Lenb MMEET HEMMMHENHYIO 31Mr3aroobpasHyo Gopmy.

AJTKAH MPOMAH BYTAH MEHTAH
[MpocTpaHcTBEH-
HOe CTpoeHue
CH CH, CH
Mpaduueckas e s /CI<IZ /ng
dopmyna

10
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AJIKAHbI

apin (1)

(6C, H)

CKOMbKO MPOTOHOB MMEETCS B MOJIEKY/E a/lkaHa UmetoLero B Monekyne 3 ceasn C — C?

B ankanax uncno ceazent C — C Ha 1 eAnHNLY MEHbLLE 41Mc/1a aToOMOB yriepoaa. Ecnm B
Monekyne nmeetca 3 ceasu C — C, To Toraa B Monekyne ectb 4 atoma yrnepoga CqHyo.

Yncno NPOTOHOB BbIiYUCIAETCA TakuM obpasom: 4-6 + 101 =34

\_ 4
N
CKOMbKO rmbpunaHbix opbuTtanein MMeeTca B Mo/IeKy/le ajlkaHa C YMC/IOM aTOMOB
yrnepoga n.
OTBET Jr4¥s]
J

B Monekynax ankaHoB aToMbl yr/iepoAa MOryT BpallaTbCa BOKPYT C-CBA3M, KOTopas
CyLleCcTByeT Mexay HMK. Hanpumep, B MO/IeKy/e 3TaHa BpaLleHe aTOMOB Yr/1epoaa
BAOOMb CBA3M C - C nponcxoamT cneayowmm o6pasom:

@© nposepsre M3y4YeHHoe

1. B Kakom rubpraHOM COCTOAHUN Ha-
XOAMTCH aTOM YINiepofa B MO/IeKyne
MeTaHa?

2. Yemy paBHbl Ba/IEHTHbIN Yroa 1 gavHa
C—C cBA3M B MOJIeKy/1e a1aHa?

3. Kakasa mMonekyna ankaHa coaepxurt 12
K rmépuaHbix opbutanei?

4. [1na ankaHa C OTHOCUTENbHOW MO

NAPHOM Maccor 86 cnenyeT Bblun

a. umcno C — H cBazen
b. uncno npotoHoB

Q,
C. Yncno sp® rmépuaHbIX o!N




s

Yuncno cesasen,
06pa30BaHHbIX
nepekpbiBaHNEM
el spi—s opbuTanei:
CBs3n B MonieKkyne

nponaxa Yucno ceazen,

\ 06pa3oBaHHbIX
nepeKpbiBaHUEM

YMCIIO aTOMOB
yrnepoga

/

OTHOCUTEeNbHasA
MoseKynsipHas Macca
ankaHa 14n-12

T

YMCNO aTOMOB
BOAOPOAa

MOJIEKY/IE STaHa?

spi-sp® opb6uTanei:

7. Onpepennte COOTBETCTBUE.

A/KaH, B MOMIEKY/1€ KOTOPOIro
COOEPXMNTCA N aTOMOB YIT1I€POAa:

1. Yncno o- ceazen

2. Yncno HeNoNAPHbIX KOBaEHTHbBIX
cBSA3en

3. Yncno ceazselt, 06pa3oBaHHbIX SP° — S
nepekpbiBaHNeM
a. n—1

b. 2n+2

c. 3n+1

d. 4n

e. 2n-1

8. CKo/bKo cBA3er obpasyeT ankaH, B Mmone-
Ky/le KOTOPOro COAePXUTCHA 8 rMOpuaHbIX
opbuTtanei, 3a cUeT NnepeKpbiBaHUA Sp° — S

opbutanewn?

9. Kak Bbl MOXeETe 0ObACHUTL TeTpasapuye-

CKOe CTpoeHmne MeTaHa?

10. Mo KaknM cxemaMm nepekpbiBatoTcst opbuTani 1 06pasyroT CBS3M, COOTBETCTBYIOLLIME

10

AJIKAHbI




i3omepus ankaHoB U
aNKunbHble pagnKanbl

AJIKAHbI

6omw-|me oT ankaHoB dopmynammu CH,, CoHg 1 CsHg HaunHas ¢ CyHy cymeCTByQ

HECKO/IbKO a/IKaHOB, MMEILLMNX OOANHAKOBYIO GOPMYY.
MonekynspHas Konn4vecrBo MonekynsapHas Konmyecrso
¢dopmyna Q/IKQHOB popmyna Q/IKQHOB
CH, 1 C/Hig 9
C,Hg 1 CgHig 18
CsHg 1 CoHyo 35
CiHypo 2 CioH2z 75
CsHp 3 CisHs, 4347
CsHia 5 CyoHaz 366319
* ® B uém npuyuHa 3mozo pasnuyua?

\

dopmynam CH,, C,Hg n CsHg cooTBeTCTBYET TONBKO OAHO BELLECTBO. A B alkaHe nMeto-
W14 B coCTaBe 4 aToMa yriiepoa aToMbl yriepoaa MOryT HaXOAUTCA 1 B Hepa3BeTB/eH-
HOM, 1 B pa3BeTB/IEHHOM BUeE.

N C-C-C-C c-C-C
|
C

Kak ebl npedsnoxcume cmpoeHue ankarog ¢ cocmagom C4Hqo u C;H,6? /

CyulecTByeT ABa BellecTtBa ¢ dopmynoit CyH;.

C.Hio

f////<\\\\*CH3

|
CH,—- CH,— CH,— CH; CH;—- CH - CH;,
6yTaH n306yTaH

ByTaH M M306yTaH pasHble BELLECTBa, KOTOPblE OT/IMYAKOTCH MO CBOWNCTBAM. ByTaH - a/IkaH
Hepas3BeT/1EHHOro, a l/l306yTaH - a/IKaH Pa3BETB/IEHHOMO CTPOEHMS. DT BellecTBa No Co-
CTaBy O4MHAKOBbIE, HO OT/IMHAIOTCA MO CTPOEHMUIO.

Beuyecrsa, nmeroume oamMHAKOBbINM COCTAB, HO PA3HOEe CTpOoeHne u rnosTomy

HA3bIBAETCSH M30MEPUEH.

13omMepus, OCHOBaHHasA Ha CoeMHEHNN aTOMOB Yr/1epoa B X Monekyna
NnoCnefoBaTeIbHOCTW, HA3bIBAETCHA CTPYKTYPHOU M30Mepuer yrnepon
n3omepunsa yITIepO,EI,HOVI Luenny ankaHoB Ha4vnHaeTCqd C npeacraButen
C4Hyo. BytaH 1 n3o6yTtaH n3omepHbie BellecTsa.



&) Mposepb cebs N 10

CH
CH,- CH, CH,—~ CH-CH, CH,-CH, |3
| | | CH,-CH,
CH, CH, CH,- CH, CIIH3
1 2 3 4 3
s
S
CH, :
CH,- CH,- CH,- CH, | CH;— CH,— CH,
CH,- CH,
5 6 7
CkonbKo pasHelx eewjecme 0aHo?
Kaxkumu cxoxcumu u omauyumensHsIMu 0C0beHHOCMAMU 06aa0ar0m 3mu geljecmsa

?
\_ 00H020 U M020 Xce pA0a: )

C yBenmyeHneM 4ymcaa atoMoB yrriepoda yBenm4nBaeTCa YNCN0 CTPYKTYPHbIX N30MePOB.
HaanMep, B a/kaHe ¢ 5 aToMamu yrnepoaa B MOJieKy/e, atoMbl yrnepoaa MoryT npnco-
€ONHATbCA Cnedyroum 06DG3OMZ

C
|

c-C-C-C-C C—(IE—C—C C—(lf—C
C C

MNoaTtomy cyulecTByeT 3 ankaHa ¢ dopmynon CgHy,.

Gt
CH, - CIH —CH,-CH, «—— CH;, —— CH,- clt ~CH,
CH, l CH,

CH3_ CHZ_ CHZ_ CHZ_ CH3

AeaTenbHOCTb o N

CocTaBbTe CTPYKTYpy ankaHoB ¢ coctaBoM CgHy, Mo 3anmcn CTpyKTypHbIX GopMys C
coctaBoM C,Hqp 1 CsHys.

C kakoli nociedogamensHOCMbH 8e0EMCA 3aNUCL usomepos a/IKaHo8?

Kakoli an20pumM MOXHO cocmasume 014 3mo20? )

Hanunuwem rpaduueckmne Gopmysbl ankaHa ¢ coctaBoM CgHy,. 15 37010 € Havana Hanm-
wem GopMy/y asikaHa Hepas3BeTB/IEHHOIO CTPOEHUS.

c-C-C-C-C-C
[NoTom coednHnM nocnefosaTte/ibHO 5 aTOMOB YI/IePOAa, @ OAVH MOKaXeM B pas-
BETB/IEHMN B BO3MOXHbIX BapuaHTax.
C—(lj—C—C—C C—C—?—C—C
C C

[Hanee coenHM NocneaoBaTeibHO YeTbipe aToMa yrnepoaa, a ABa noka
pa3BeTB/IeHN B BOSMOXHbIX BapMaHTax.



AJIKAHbI

Kak BMAHO, BellecTBo ¢ coctaBoM CgHyy MMeeT naTtb n3omepos.

ATOMBI yrnepoaa, Bxoaduine B COCTaB OpraHn4eCkKoro sellecrtsa, B 3aBNCMMOCTM OT YKC-
18 NPUCOEONHEHHbBIX K HEMY @TOMOB YI/1€p0oaa, MOryT 6bITb rnepBrYHbIMW, BTOPUYHbBIMMU,
TPETUYHbIMN N HeTBEPTUYHBIMU.

CB$i3aH C O4HMM aTOMOM Yrniepoaa,
NnosTOMy SIBNAETCA NepBUYHBIM aTOMOM
yrnepoaa

\ /(I:H3
CH, -, CH, - CH - C_ CH,

|
/ CH, cﬁ\

CBsi3aH C AByMS aToMaMu yriepoaa CBsi3aH C YeTbipbMsA aTOMaMm yrnepoaa,
Mo3TOMY SIB/IAETCH BTOPUYHBIM aTOMOM NMo3TOMY SIB/IAETCH YETBEPTUYHBIM
yrnepoaa aToOMOM yrnepoaa

fpnviep \
G (1)

CBs3aH C TpeMs aToMamu yrnepoaa,
NMO3TOMY SB/IAETCA TPETUUYHLIM aTOMOM
yrnepoaa

OnpefenvTe Yncno NepBrUYHbIX, BTOPUYHbBIX,
TPETUYHbIX 1 YETBEPTUUYHbIX aTOMOB yrieposa B
Monekyre.

N0 WapocCTepXXHEeBOV MOAENN OAHHON MOMTEKY/Tbl HANULWEM rpadunyeckyto Gopmyry.
CH,;

|
CH,- C -~ CH,- CH,
CH,

Kak BMAOHO, B JAHHOW MOJIEKYIE MMEETCA 4 NepBUYHbIX, 1 BTOPUYHbIN, 1 YeTBEPTUYUHDbIN

N aTtoM yrnepoda. Het TPETUYHOro atoma yrrepoda. D,

MpoBepb cebs N
o (2)

CKOMbKO NEePBUYHbIX, BTOPUYHBIX, TPETUUHBIX 1 YETBEPTUUHbLIX aTOMOB Yrnepoaa B
Mosekyne ankaHa ¢ dopmynoin CgHyg ?

o= MNepBUYHbBIV — 4, BTOPUYHbLIN — 4, TPETUYHBIN — 2, YHETBEPTUYHBbIN — 1

\
JeAtenbHOCTb 9

N3 KypcCa 9-ro knacca 3HaeTe, YTo YacTuLbl, UMetoLLMe OaMH UM HECKOMBbKO
HecCnapeHHbIX 3/1eKTPOHOB Ha BHeELLUHEM C/10€, Ha3bIBAtOTCA pagnKasiaMu. |_|pl/l
oTuienneHnn ot MoNeKy/1 asfikaHa OAHOro atoMa BoAopoaa nosiydaeTcd paankarni.

N

Ckonsko padukanos cywecmsyem ¢ cocmagom CH; —, C,Hs —, CsH, — u C,Hg

Kakue padukansi 06pasyromcs npu omuwjenseHuu 00H020 86000p00a 0m Mose
YemsipsMa amomamu y2nepoda 8 cocmase?

Yem omauuaemcs opyz om dpy2a padukansl ¢ 00uHakogol ¢popmynol:




Ecnv MbICNeHHO OTHATb OT MO/EKY/1 a/lkaHa OAMH aToOM BOAOPOAA, TO NMOMyYeHHble YacTn- 10
Ubl Ha3bIBAOTCA Q/IKU/IbHBIMU PAAMKA/IAMM, U UX COCTAB MOXHO BblpasnTb obuien dop-
mynoin C,H,... B HEKOTOPbIX Cyyasax ankuibHble paankansl 0603HavaoT Yepes R-. [pu
OTHSATWMM OOHOrO atomMa BOAOpOAa OT MO/eKy/bl MeTaHa obpa3yetcsa CH,- paankan. Pas-
pbiB C — H cBA3M conpoBoXaaeTcst paBHOMEPHbIM pacnpeaeneHmemM 31eKTPOoHHOM napbl
MeXy aToMamu, Ha Kaxabli aTOM NPUXOAUTCS MO OAHOMY S/1EKTPOHY. Takoi paspbiB Ha-

3blBaE€TCA roOMO/INTNYECKUM PDA3PbIBOM CBA3N.

H H 3
H H 2

HasBaHve ankuibHbIX paankanos 06pasytoT 3aMeHO OKOHYaHUSA «-QH» B Ha3BaHMAX
COOTBETCTBYIOLLMX a/lKaHOB Ha oKoYaHue «-um/1». Hanpumep, CHs; - HasbiBaloT METH/IbHbIM
PAANKA/IOM.

HeCMOTpFI Ha TO, YTO MOJ1eKYy/1a 3TaHa COo-
OepP>XWT ABa atoMa yrinepoaa, npn OTHATUN

Ecnn paspbiB CBSI3U IPOUCXO[NT
TaKMM 06pa30M, 4TO 06pa3yroLyast

atoma Bogopoaa o1 Ntoboro atoma yrnepo- XUMUYECKYIO CBA3b 3/1EKTPOHHAS Napa
0a nonydaerca oanH 1 TOT XXe padnkarn. Ero Le/IMKOM OCTaéTcs y oAHOro aroma,
dopmyna C,Hs — (nnm CH; — CH, —), n ero TO 06pPAa3yIOTCS MOHBI. TaKOKM PAa3spbIs

XUMNYECKOV CBSI3W HA3bIBAETCS rertepo-

HA3bIBAKOT 3TU/IbHbIM PadnKa1IoM.
nmTnyeckum. Harnpumep,

HH HH H H

AnkunbHble paamnkansl, ToMnumo paspbiBa C — H, Takxke MoryT o6pa3oBbiBaTbCst FOMO-
nutnyeckmum paspbisom C — H cBA3M Monekynbl ankaHa. Hanpumep:

HH H
HAGEH — 21
HH H

B 3aBWCMMOCTM OT TOrO, C KaKoro atoma yrniepoaa bl OTHAT BOAOPOA OT MOJEKY/bl
npornaHa, 06pasyloTca ABa PasHbiX PAAMKANa - MPOMNWA U U30MNPONUA PaanKarbl.

rponaH

/\

o i H
H-¢- G- o< H-G-g-G-H
H H H H/H\H
pPagnKas rnponusi pPaanKas N30rporns

Pagukanbl ¢ dopmynoit C4He— 06pasytoTcs oT monekyn 6ytaHa 1 n3obyTaHa. B aTux mo-
Nekynax B 3aBMCMMOCTM OT TOrO, OT Kakoro aTomMa yrnepoga oTWennsaeTcs OanH aT
BOOOPOAA, MOIyT 06pa30BaThCs YeTbipe Pas/IMYHbIX PagnkKana: nepBuyHbIi Oy T/, M\
OyTU/1, BTOPUYHBIN OYTU/T U TPETUYHBIN OYTUIPAANKA/IBI.

MNpwn oTuwlenneHn oaHOro BOAOPOAa OT MOMEKy bl ByTaHa MOXHO MOy4YnTb
pagukana.

- W



i i
| | | |
~ H-C-C—C—c@ H-C-C-C-C-H
=0 Lo [ [
I H H H H H H/H\H
% CH, - CH,— CH, - CH, — CH; - CH, - CH - CH,
< paanKaa nepBuYHbIi 6yTus paanKasr BTOPUYHbIN Oy T/l

[Mpw OTLLENIEHMM OAHOIO BOAOPOAA OT MONEKY bl N300yTaHa TOXEe MOXHO NOyYUTb 2
pa3HbIX pagvkana.

n306yTaH
H T H
H Hf(‘ij H H H*(E*H H
H H H H /H\ H
| l
ICH3 |CH3
CH,—-CH - CH,— CH,-C-CH,
paaukan u3obyTusi paaukan Tpi:'TM'—IHblﬁ 6ytun

B 3aBMCKMMOCTM OT TMNa yrnepoaa, nMmeroLlero HecrnapeHHbIN 3MEKTPOH, paanKanbi
6blBatoT rnepBrYyHbIe, BTOPUYHbIE N TRDETUYHbIEe.

[MepBuyHbIf aTom BropunyHbiri atom TpeTnyHbii atom
‘ yrnepoaa yrnepoaa yrnepoga (‘jH3
CH,- CH,—CH, - CH, — CH,- CH - CH,—C-—
! \
CH, CH,

lMepBuYHbIG pagukan
BropuyHbivi pagnkan TpeTuyHbIv pagnkas

@ Cywecmeyem nu yemeepmuyHbil asnkua padukan? 060CHylme c8oe MHeHue.

[aHHble ankuibHble pPagnkKasnbl MOXHO CIrpynnmpoBaThb, Kak NOKasaHOo HMXe!

O6pa30BaHHbI Tun
A/ikaH _ HassaHune pagukasaa
Q/IKW/IbHbIV PAANKA/T pagukaaa
CH;- CH .
X ’ CH;— CH,— 3TN nepBUYHbI

3TaH

CH;- CH,- CH,—- nponun
CH3— CHz— CH3 CH3 _ CH _
|

OfRXoITEEYs: CH M30MpPONUA
3
CH;— CH,— CH,— CH,—
CH3— CHz— CHz— CH3 CH _ CH _ CH _
3 2
|

n-6yTaH 7
CH, BTOPUYHBIN OYTUN

rnepBuYHbIV OyTU




10
CH, - (IjH - CH, CH, 1306yTUN nepBUYHbIA
CH, CH,
| .
n3obyTaH CH,-C-— TPETUYHBI S
OyTnn
CH,

~

ATOM yr/iepoaa, K KOTOPOMY NMPUCOEANHEHO YeTbipe Pas/InyHbIX aToMa UK FPymn aTo-
MOB, Ha3blBaeTCsH aCMMETPUYECKMM aTOMOM Yriepoaa.

AJIKAHbI

acuMMeTPUYECKum
CH aToMm yrriepoad
| 3
CH,—CH, —*§ —CH-—CH,
H CH,

HekoTopble atombl yrepoaa, BXOAdLMEe B COCTaB a/lkaHOB, MOMyT ObiTb acCMMMETpUYe-
ckuMun. [pn HanncaHun rpaduyeckmx GopMya acMMMETPUYECKUn aTom yrnepoda o6o-
3HavatoT Tak — C* .

Tak Kak B HIXeyKa3aHHOM BellleCTBe K 0603Ha‘-IeHHOMy atoMy yrnepoda npucoegnHe-
Hbl IBa METU/1IbHbIX padkkKasia, OH He AB/TIAeTCA aCMMMETPUYHbIM aTOMOM Yr/iepoaa.

HeacuMMeTpPUYeCcKnmi

CH, H aTom yrrepoaa
VA
CH,— CH,— CH—(lf —CH,
CH,
BelecTBa, B MOneKyne KOTOPbIX €CTb aCMMETPUYECKI aTOM yrnepoaa, 06pasyioT kak
OyaTo ABa M3oMepa, oTnYaloLmMecsd Apyr oT Apyra no npoCTPaHCTBEHHOMY CTPOEHMIO.

DTV U30MEPbI ABAAIOTCS 3epKaibHbIM OTpaxeHneM apyr apyra. Hanpumep: S
3epkasno

@ . Soad

Mpw BpaLleH M30MepPOB BAO/b LIEHTPa/IbHOro aToMa Yr/1iepoaa He NojyyatoTcs Belle-
CTBa C OAMHAKOBbIM MPOCTPAHCTBEHHbBIM CTPOEHMEM. DTV M30Mepbl 06/1a4at0T NMOXOXKM-
MU GU3NYECKMMM N XUMNYECKMMM CBOMCTBAMM, HO OT/IMYAIOTCS APYr OT Apyra pa3gy-
HblM BpalleHneMm (MpaBoe 1 1eBoe) NI0CKOCTM NONAPM30BaAHHOMO CBETa (CBET, BO/HE
KOTOPOro HaxodATCA B ONpPeAeeHHOR NIOCKOCTH). [1oaToMy 3TOT BUA M30OMEpUn Ha
BaeTCHA ONTUYECKON 30oMepuer (3epkasbHaa M3oMepws), a M13OMepbl HasblBatoT
Yyecknmu. B BellecTBax, B MO/IeKy/1e KOTOPbIX HET aCMMMETPUYECKOro atoMa

- W




AJIKAHbI

.

\_

3epKa/ibHble OTpa>XXeHN4d q)OpM, MOXHO MOYy4YNTb BpalleHneM X BOO/Ib LLeHTPa/lb-
HOro atoma yrnepoaa. Hanpumep:

3epkasio

cos s

BpaLwjaercs
Ha 180°

>

@ 0 "9

MO/1y4aeTcs BeLeCTBO
C OAMHAKOBbLIM
MPOCTPAHCTBEHHbIM
cTpoeHnem

Bpawjaetrcs

J

N

s (1)

OnpeuenMTe 4MCIO aCUMMETPUYHbBIX aTOMOB Yrnepoda B ankaHe, NoMyyYeHHbI npu
npmncoeanHeHmn n3onponnaoBoro N BTOPUYHOIo GYTVU'IOBOFO pagnkKanos.

CHauana Hanuuem (bopMyrly M30npornnaIHOro N BTOPUYHOIO 6yTl/|}'IHOI'O pPaankKanos.
CH,~ CH, - CH -
CH,

BTOPUYHBIN GYTH

CH —(IZH—

CH,

W3onpornun

Hanuwem rpacbl/lquKyro cbopMyny asiKaHa, Noy4eHHOoro npu npncoeanHeHnn pagrka-
OB U CHMUTaeM YMCno aCMMMeTPMYHbIX aTOMOB yIiiepoaa.

CH,~ CH - CH CH,—

CH, CH,

CH,

Kak BMAHO B MOMEKy/1e NoyyYeHHOro ankaHa 1 aCMuMMeTpryHbIi atom yrinepoaa.

\_

3AZAYA 9)

CZHS _

CH - C,H,
|
CH,

Yncno TpeTnyHbIX aTOMOB yrnepona B CoenHeHnn MakCrmasibHoe. CKonbko Tpet
HbIX aTOMOB Yyr/iepoda nMeetcqa B coenHeHnn?

Lorser 32




@ [poBepbTe U3yYeHHoe

1. Kakre napbl BELLECTB SBIFIOTCA
n3omepamm?

CE
I. CH,~CH,-CH, u CH,-CH,

IL CH,~CH-CH, wu CH,-CH,
CH, CH, - CH,

i
ILCH,~CH,~CH,~CH, u  CH,-CH,
CH,

2. BoibepuTte BTOpUYHbIE paauKkasb.

1. nponun 2. BTOPWUYHBI OyTUA

3. n306yTMA 4. n30Nponun 5. 311N

3. ByTaH 1 n300yTaH OTIM4YaloTCs Apyr OT
Apyra:
1. OTHOCUTENBHOW MOMEKYTAPHOM Maccom
2. CTpoeHnem Monekyn
3. Mo uncny nepBUYHbBIX aTOMOB YIepoaa
B MOJIeKyne
4. o KonM4yeCcTBEHHOMY COCTaBy

4. CH,~CH-CH,~CH, u
CH,

CH, - CH,- CH, - CH, - CH,

noYemMy 3Tv BelLleCcTBa ABNATCA
n3omepamm’?

5. CkonbkO aTOMOB BOAOpOAa MMeeT an-
KUNbHbIA pagnKan, KOTOPbIA COOepPXUT
16 atomoB?

6. KakvM pagumkanom cnegyet 3aMeHuTb
OAVH aTOMOB BOAOPOAA B MONekyne sta-
Ha, 4TOObl MOMYYUTb M30MNEHTaH?

7. CKONbKO pasnNyHbIX alkKUIbHbIX
pagmMkanoB MOXHO MOyYnTb U3
monekynbl CH;—CH,—CH,—CHj; npu
paspbiBe B Hen C—C n C — H cBazei?

8. OnpenenuTte NpaBUbHbIN BapuaHT.

il
CH,- G~ CH,~ CH - CH, ——
CH, CH,

—» Y1C10 nepBuYHbIX ATOMOB yr/iepoaa = 5

Yc10 BTOPUYHBIX ATOMOB YI7iepoad = 3 <—

L Yuc/10 TPETUYHBIX aTOMOB yriepoaad = 1

Yncio yeTBepTUYHbIX ATOMOB YI7Iepoad =2 <—

9. lNMpuncoeanHeHeM KaKnx pagnkanoB
MOXHO NOYYUTb U30reKcaH?

1. mponuA 1 n3onponun

2. BTOPUYHbINA OYyTUA 1 3TUN
3.9TUN 1 M306YTUN

4. 3TN U TPETUYHBIX ByTUN

10. OnpegennTte Yncio NEPBUYHbBIX aTOMOB
yrnepofa B MOMEKyne ankaHa, nosny-
YeHHOro coeamMHeHnem NpPonuIOBOro U
TpeTnyHoro 6yTUI0BOro paanKkasnos.

11. CpaBHWTE YMC/I0 aCUMMETPUYECKNX
aTOMOB yrepofa B MOMeKy/e ankaHoB
N 0OOCHYWTE CBOW OTBET.

ci,
CHy~ CH,~ CH — CH— CH,~CH,
CH,
¢
CHy ~ CH,~ CH ~ CH,~ CH~CH,

CH,
o

10
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PA3,£I,EJ'Io
HomeHKnaTypa ankaHoB

AzepbanpxaHckaa HaunoHanbHasa bubnmoteka nmeHn M.O.AxyHOo0Ba ABNSETCA
camomn 6onblLon 6ubanoTekon AsepbanaxaHa. B 6nbamoreyHom GoHae XpaHAaTCs
6onblie 4,5 MUNIMOHOB 3K3eMMNIAPOB NeyaTtHoW Npoaykumm. Takoe KONmM4ecTBo
KHUI pa3MellaeTcs Ha nosikax no onpeaeneHHbIM npaBuiam, 1 Kaxaasa KHmira no
MECTY HaXOXAEHUA UMeEeT onpeaenEHHbIV Koa. Ha ocHOBaHMK 3TOro 6MbMoTeKapb
OY€eHb ObICTPO HAXOAMUT HYXKHYIO KHUTY 1 MpeaoCTaBageT unMtaTesto.

'k

@ Ecnu 6 bubnuomexe KHU2U HA NOAIKAX HAX0OUAUCH bl XAOMUYHO (8 HEONPEOeNEHHOM
nopsdke), MOXHO /U 6bI/10 30 KOPOMKOE 8pems NPedoCMagume KHU2y Yumamesnto?

Yuumeieas 60/1b0e K0UYECMBO QIKAHOB, MOXHO /U 0/1F UX HOMeHKaamypes!
1ICNO/b308AMb HA3BAHUS, OQHHbIE HO OCHOBE Oﬂpeaé’fleHHle anGUﬂ?

Kak moxcHo onpedenums npaguna 0151 HOMEHKAAMYPs! AAKAHOB?

[o KoHua XIX Beka He 6bi10 0bLero cnocoba, NPUMEHAEMOro ans onpeaeneHns Ha-
3BaHMA OpraHmM4Yyeckyx BellecTB. BellecTBam, M3BECTHbIM OO 3TOrO BPEMEHW OaBau
C/lydanHble Ha3BaHUA. DTU Ha3BaHWS COXPAaHEHbl Kak MCTOPUYECKUMU (TPUBUATIBHBIMI)
Ha3BaHWAMM BellecTB. Hanpumep, MeTaH, 3TaH, nponaH, 6yTaH, M300yTaH ABNSETCS UCTO-
PUYECKNMIN Ha3BaHNAMMN STUX BELLECTB.

CH, wmeTaH

CH; — CH;  3TaH

CHs— CH, — CH;  nponaH Ucropuyeckune (TpuBmnasibHbIE)
HA3BAHUS

CH; — CH, — CH, - CH;  6yTtaH

CH; — CH (CH3) — CH;  n306yTaH // )
OTKPbITUE W CHHTE3 HOBbIX OPraHWYeCKNX BELLECTB MPUBEO K PE3KOMY YBETUYESHUIO
ux uncna. [laTb NCTOPUUECKMX Ha3BaHWI KaXAOMY U3 BeLLeCTs Co3AaBandzpy; cTeit,
Mo 3T NPUUYMHE BO3HMKIO HEOBXOAMMOCTb Ha3BaTb 3TUX BeLecTs No ogpehe Sk bl
NpaBunam v GbIM NPEANOXeHbl Pas/nUHbe MeToAbl OnpeaeneHus Hassatks saluelTs.
MpyMeHss onpeaenéHHole NpasuIa 3THX METOLOB, MOXHO C nérKOCTéﬁa%HazasaHMﬂ
OPraHM4YeCcK1M BeLLecTBaMm. Py

Sy
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PaumoHanbHas HoMeHKnaTypa 10

B HEKOTOPbIX C/Ty4adaXx A/1d Ha3BaHWA BELECTB MNO/1b3YKTCA MeTOOOM paunoHaibHON HO-
MEeHK/1aTypbl.

- [pn aTOM MeTofe BCe asikaHbl PacCMaTPMBAKOTCA Kak NPOM3BOAHbIE MeTaHa, B KO-
TOPOM aTOMbI BOAOPOAA MOMHOCTLIO UM HaCTUYHO 3aMeLLatoTCa anikUAbHbIMWU Paan-
Kanamu. Hanpumep, no sToi HOMEeHKaType Mo 3TOW HOMEHKIaType 3TaH paccMma-
TpVBaETCA pacCMaTpMBaETCA Kak NPOU3BOAHOE MeTaHa, B MOJIEKy/1e KOTOPOro OAMH
aToM BOJOPOAA 3aMeLLEH Ha MEeTU/TbHbIM paankarn.

AJIKAHbI

CH, - CH,

memui  memaH

MeTu/IMeTaH

« [pu Ha3BaHWM anKaHOB, B COCTABE KOTOPbIX MMeeTca 60o/1ee ABYX aTOMOB yriepoaa
CcaMblil pa3BeTBNEHHbIM aToMm yrnepoda (C HaMMeHblMM aToMOM BOAOPOAA)
NPUHMMAETCH Kak atoM yrnepofa MeTtaHa. Ecnv uucno paavkanoB B Monekyne
ankaHa 6onblle OHOro UCNOoNb3YETCH uncna gu- (2), Tpu- (3), Terpa- (4). Hanpumep,
no 3TOMY MeToAy NPOoraH Ha3biBaAeTCA Tak:

CH, - CH, - CH, — CH,-CH,-CH, pumernnmertaH

memuil Meman Memu

Taknm 06pa3om, B COOTBETCTCBUW C STOW HOMEHKIATYPOI NponaH sBASeTCA NPOAYKTOM ’
3aMelleHVa B MONeKy/le MeTaHa [ByX aTOMOB BOAOPOAA Ha METWU/bHbIE paanKasibl.

« Mpwu Has3BaHWM GyTaHa B COOTBETCTBMM C AaHHOM HOMEHKIATYPOR, He UMeeT 3Hade-
HWS, KaKOM U3 ABYX aTOMOB YIMiepo/a, HaXOAALWEro B cepeiMHe, Mbl MPUMeEM 3a aToM
yrnepoda Mofekynbl MeTaHa. [1o aToMy MeToay, €C/iM B MOJeKy/ne ankaHa Coaep-
XaTCa pasHble paavKkasbl, TO UX YMTAlOT B ONpeae/ieHHoN Noc/eaoBaTe/lbHOCTH: OT
MPOCTOro K CIOXHOMY (METWA, 3TW/, MPONUA 1 Ap.).

CH,-CH,-CH,-CH;, — CH,-CH,-CH,-CH, wetuistunmeran

Mmemuir - meman amun

JleaTenbHoCTh o ~

HaszoBute HKecneayrumx paankanos no paLI,VIOHa}'IbHOPI HOMEHK/1aType.
III (|3H3 (I:H3
H.C— CI: — CH, CH, — (I: — CH, CH,-CH-CH,- CH,
CH, CH,
$H3 (IjHa (I:H3
CH,-CH-CH,- CH,— CH, CH,-CH-CH-CH,

PacCMOTPUM Ha3BaHWA HEKOTOPbIX a/IkaHOB MO 3TOMY MeToay:

CH,
CH, - CH - CH, CH, - ¢ —CH, CH, -~ CH, - CH - CH,
CH, CH, CH,
TPUMETHIMETaH TeTpaMeTUIMETaH JUMETHIDTHIMETA.

- W



AJIKAHbI

CH, - CH - CH, - CH, - CH, CH, - CH -

CH, CH, l

JIMMETHUJIITPOTINIIMETaH JVMCETUITU30IPOITUIIMETAaH

B mosnekyne 2,3-dumemusneHmara umeemcs 2 mpemuyHslx amomog yenepoda. Kakozo
mpemuy4Ho20 amoma y2aepoda cyumarom, KaK amom y2a1epoda Memaxa npu onpedeneHuu
HA38aHUA 0GHHO20 Q/IKAHA NO PAYUOHANLHOL HomeHkaamype. 060CHylime ceou MbICAU.

Mo Mepe yBeMueHnsa Yncna aToMoB yriiepoa B Mo/ieKyne asikaHa, Ha3BaHus yrneBoao-
POAOB MO PaLMOHaIbHON HOMEHKIATYPe Bbi3bIBAOT TPYAHOCTU Y HEBO3MOXHO Ha3biBaTb
60/bLUMHCTBA a/1IKaHOB MO pauUMoHa IbHOM HOMEHKaType.

MexayHapoaHas HOMeHKnaTypa

B HacTosllee BpeMA LWMPOKO NPUMEHSETCS HauMeHOBaHWe BeLWLEeCTB No MexayHapoa-
HOV HOMeHK/1aType (CucTemartndeckass HOMEHK/IaTypa). B 3ToM cnydyae nepsble YeTbipe
NpeacTaBUTENs a/lkaHOB (MeTaH, 3TaH, NponaH, OyTaH) COXPaHAT UCTOPUYECKME Ha3Ba-
Hua. 15 Ha3biBaHWSA Xe Cedyolmnx npeacraButenein NCNonb3yTcs rpeyeckmne (MHo-
roa naTuHCKMe) yncna. Hanmpumep, MeHTaH, rekcaH, rentaH, HOHaH (1aTMHCKOEe 4K1MCro),
AeKaH W T.4., Tak Ha3blBaloT ankaHbl. CornacHo MexayHapoaHOW HoOMeHKaType, Bbllle-
NpMBedEeHHbIE Ha3BaHWa AatoT NPeACcTaBUTENaM HepPa3BETB/IEHHOIO CTPOEHNA 1 B Hava-
/1€ Ha3BaHWA anKaHa CTaBAT OyKBY H- (HOpMasbHbIN). Hanpumep:

CH; — CH, — CH, — CH, — CH3 H-nneHTaH

CH; — CH, — CH, — CH, — CH, — CH3 H-rekcaH

CHs — CH, — CH, — CH, — CH, — CH, — CH; H-renTaH Hassarma o
MexXayHapoaHOW

CH3 = CHz = CH2 = CH2 = CHz = CH2 = CH2 = CH3 H-OKTAH HOMeHKknaType

CH3 = CH2 = CH2 = CH2 = CH2 = CH2 = CH2 = CH2 = CH3 H-HOHAQH

CH; — CH, — CH, — CH, — CH, — CH, — CH, — CH, — CH, — CH; H-gekaH

Mo MexayHapoaHOW HOMeHKNaType a/lkaHbl Pa3BETB/IEHHOIO CTPOEHNA Ha3blBatoT, Kak
NPOV3BOAHbBIE aKaHOB HepasBeTBEHHOro CTpoeHwus. 1o3ToMy B Has3BaHMM askaHa
Pa3BETB/IEHHOIO CTPOEHUA AO/MKHO HalTW OTpaxeHue HasBaHWe Hepa3BeTBIEHHOro
ankaHa, 4Y1Mc/0, MeCcTo 1 Ha3BaHWe paaukana B Lenu sToil Monekynbl.

JeatenbHOCTb 9

3aMeHUM HEeKOTOPbIX aTOMOB Yr/iepoia B Mosieky/ne HepassBeTBieHHoro CeHiy,
(H-rekcaH) pasIMYHbIMK paamnKanaMm Kak B CXeMe:

CH, CH,
\ \
| | CH, CH
CH, ~ CH, ~ CH,~ CH,~ CH,~ CH, == CH,~ CH~CH-CH,~CH-CH
CH,
|
st
CH,




MpKn HaVMeHOBaHWN ankaHoB No MexayHa-
POAHOM HOMEHK/IAType npuaepXKMBatoTcs
HUKEYKa3aHHOM NOC/1e10BaTE/IbHOCTY.

1. B Monekyne ankaHa BbIGUPAOT camyto
OJIMHHYIO YITIEPOAHYIO Lenb. JTa Uenb
HA3bIBAETCHA MaBHOW LEenblo.

2. [naBHa4d Lenb HyMepyeTCA C TOro KoHLa,
K KOTOpOMY OnvXe HaxoamTcs paankarn.

3. CHayana nokasblBatoT HOMep aTtoma

3HaeTe N BbI?

MexXayHapoAHas HoMeHknaTypa
Obina pasaboraHa Co CTOPOHbI
MexzayHapogHoro Coto3a Teope-
TNYEeCKO/ 1 MpUKNAZHON Xumun
(International Union of Pure and
Applied Chemistry — IUPAC). 31a
OpraHu3auus SBNAETCA MeXAYHapOAHOW OpraHu-
3aumelt N0 NPUHATUIO U PACLUMPEHNI0 CTaHAAPTOB

AJIKAHbI

Ha3BaHuii Belects. C 1973 roga HayuHble opraHu-

rnepoaa, K KOTOPOMY MNPUCOeONHEH
YIIEPOA POMY TP A 3aumu 45-Tn cTpaH asngioted uneHamu IUPAC.

paonKasn, YATaloT Ha3BaHWe padnKkania, a
3aTeM HasBaHWe M1aBHOW Lernu.

CH;- CH,-CH,—- CH-CH,—- CH; Ha30BE&M 3T0 BelLeCTBO N0 MeXayHapoaHOo
(llH HOMeHKNaType.
3

1. BolbMpaeMm rmaBHyto LEenoyKy:
CH;-CH,—-CH,— CIH —CH,— CH;
CH,

naBHas yerb cocTout n3 6 aToMOB yr7iepoAa.

2. Hymepyem rmaBHyto LenoyKy:

6 5 4 3 2 1
CH3 - CH2 - CH2 - (I:H - CHZ_ CH3
CH,

3. [Jaém Ha3BaHMe ankaHy:

Homep atoma yrnepoga, k
KQTOPOMY MPUCOEAVHEH PaaMKa

6 5 4 ©) 2 1
CH, ~ CH, ~ CH,~ CH ~ CH, CH,
CH,

3-MeTurekcaH

[naBHas Lenb (rekcaH)

Pagnkan
(MeTnnoBbIn pagvkan)

Ecnn B rnaBHOM Lienn 4ncao paavkanoB ABa v 60Mblle ABYX, TO HYMepaumo BeayT C TOro
KOHLA, K KOTOPOMY OMke HaxoauTca paavkan. Hanpumep: S

5 4 3 2 1
CH,~ CH, - CH - CH — CH,
CH, CH,

[Mpn HaMMEHOBaHWM TaKMX aflkaHOB MOKa3blBalOT HOMEpP Kaxaoro yrnepoaa rmaBHoM Lenu,
C KOTOpbIM coeamHeHbl paankanbl. OAnMHaKoBble, MOBTOPSIOLMECH paauKasbl B MaBHOM
Lenu NokasblBaloT Yncnamm au- (2), ipu- (3), Tetpa- (4) n.1.a.

5 4 3 2 1
CH,— CH,— CH — CH — CH,
| |
CH, CH,
2,3-aMMeTuIneHTaH
Ecnv B rnaBHOWM Leny Ha OANMHAKOBOM PAcCTOAHMM C 06enx CTOPOH HaxOOATCH, pa3Hble
paavikanbl, TO HyMepauuio NpoBOAAT C TOW CTOPOHbI, K KOTOPOW Ove NPOCTON paankarn.

|_|pl/1 HA3BaHMKM TaKMX a/IKAHOB padnKa/ibl YATAOT OT MPOCTOro K C/I0XKHOMY.
6

CH,

1 2 3 4 5]
CH, -~ CH,~ CH -~ CH - CH,
CH, CH,-CH,

3-meTun-4-atunrekcaH



EC/M B IaBHOM LIENW HAXOOATCH TPU 1 60oNee paavKkanos, 1 ABa PaanKana pacronoXeHbl
Ha OAMHAKOBOM PACCTOAHMKM C 06enx CTOPOH, TO HyMepaLuMio BedyT C TOro KoHua, rae
PACMnooXeHo 60/blUe Pa3BETBISHWI.

CH,

1 2| 3 4 5

CH,~ C ~ CH, - CH - CH,
CH, CH,

2,2, 4-TpyMeTUNeHTaH

AJIKAHbI

Ecu e MosieKyne H-eeKCaHa Ko emopomy amomyye/lepoaa npucoeBUHumb memusnoeoeo, a
K qemeémeMy amOMyyeﬂepoaa usonponunogoco paduxaﬂa, Mo MOXCHO /iU NOJy4eHHOoe
8ewecmso HaUMeHo8ame Kak 2-Memusn 4-u3onponunozekcaH? 050(Hyﬁme omeem.

Ecnv B Monekysne ankaHa BblaensoT Ase 1 60/1ee caMble ANMMHHbIE YriepoaHble Lenu, To
rNaBHOM Lenblo 6yaeT Ta, B KOTopol 6yaeT 6o/bliue paanKkanos.

CH, - CH,
1 2 3l
CH,~CH - CH
4 5 6
CH, CH,-CH-CH,
CH,

\ 2,5-pumeTnn-3-aTurekcaH

Slpumep | N
Congan (1)

HazoBute no Mex,uyHapo,uHom HOMeHKNaTtype ,EI,VIMeTVI}'IVI306yTVI}'IMeTaHa.

Hanuwem dopmysy ankaHa, noyYeHHOro npu 3aMellieHrn aToMoB BOAOPOAa B MOMEKy-
Nle MeTaHa C ABYMSA METUTOBbIMM, OAHUM STUTOBLIM Y OIHUM M306YTWUMNOBBIM PaAMKAIOM.

Ch
CH, — C~CH,~CH - CH,
CH,  CH;
CH,
Ha3oB&M 3Toro ankaHa no MexayHapoaHOn HOMeHKaType.
4(|:H3 3 2 1
CH,~ C - CH,- CH - CH,
5(::H2 (IJH3
‘CH,

2,4,4-TpuMeTnreKcaH

\

o (2]

Ha3oBuUTe NO pauMoHanbHOW HoMeHknatype 2,3,3-TpuMeTuIneHTaHa.

\_ OIHAL S AUMEeTU/1ITU/TIN30MNPOrnniMeTaH




Q [poBepbTe M3yYeHHOe

N\

1. Onpepenvte NUCTOpUYECKME Ha3BaHWs
a/lkaHoB.

1. aTaH

2. neHTaH

3. 2-mMeTunnponaH

4. 6yTaH

5. aumeTunmeTaH
A)2,5
D)3,5

B) 3,4
B)1, 4

C) 24

2. Pacnonoxute ankaHbl B MNOC/1e00Ba-
TENBbHOCTW YBEIMYEHUSA Yncia aTOMOB
yrnepoga B UX MoneKynax.

1. MeTUAaTUAMETaH
2. 2,2 —gpmetmnnponaH
3. 2-MeTunneHTaH

3. HasoBwuTe ankaH no MexayHapoaHom
HOMeHK/aType.

c
CH, ~ CH ~ CH, ~ CH - CH,
CH, - CH,

4. HazoBuUTE ankaH no paLI,VIOHaJ'IbHOVI HO-
MeHKnaType.
CH, ~ CH — CH, - CH,

CH,

5. Hazoute no MexayHapoaHou Ho-
MeHKnaType ankaH, B 0,2 monax
KOTOPOro coaepxutca 12 ryrnepoga u
B MO/eKy/Nle UMEETCH OANH TPETUYHbI
aToMm yrnepoaa.

7. Bbigenute ankaHbl MO cxeme.

8. Hanuwute rpaduydeckyto dopmyny

9. HazoBute no MexayHapoaHoi 1 pauu-

10. Ha3oBM1Te NO paLUMOHaIbHON HOMEHK/1a-

~

6. Kakune paamnkansl o6pasylotcs U3 mose-
Kynbl 2-MeTunbytaHa, eCc/im NPOUCXOAUT
pa3pbiB cBA3m C — C?

a. MEeTUN 1 BTOPUYHbBIA ByTUA
b. aTmn v nponun
C. U30Mponua N Metnn

AnkaH

T~

Monekyna copepXxur Monekyna cogepxuTt
TPETUYHbIN aTOM YETBEPTUYHbIV aTOM
yrnepoaa yrnepoga

1. TpUMETUAn30NPONUIMETaH
2. 2,3-aumetnnoyTaH

3. 3-MeTnn-3-3TuaneHTaH

4. 2,2, 4-TpumMeTnirekcaH

AnMeTnsTnaMeTaHa.

OHanbHOM HOMEHKNaType YrneBoaopos,
06pa3oBaHHbIN N300YTUNOBLIM 1 STU/IO-
BbIM pagmnkanamu.

Type asnikaH, KOTOPbI NMosy4atoT N3 Me-
TUN3TUIMETaHa, 3aMelllas OfNH METW/b-

HbI pagnKan n3onponnioBbIM.

J

10

AJIKAHbI




AJIKAHbI

8 O6cyaute ™\

HaxoxpaeHue B npupoje
nonyyeHune ankaHoB

K B AHTapktnge nof coem Nbaa eCtb KpyrnHble 3a-
nexun MetaHa. B nepuon onefeHeHns rycrble neca
3TOM TEPPUTOPUN OCTaANNCh NOA NeasHbIMK CNOSMU
1N MX OCTaTKM, pasfnarasdCb C NOMOLLbIO MUKPOOpPra-
HV3MOB, MOCTEMNEHHO NMPEeBPATU/INCL B METaH.

Ewé kakue ucmo4HUKU MEMQAHQ U €20 20M0/10208
ecms 8 npupode?

\ Kakumu cnocobamu MoxcHo nosy4ume aKaHI?

HaxoxaeHue B npupoge

Kuakve v 1Bepable ankaHbl B MpMpoAe BCTPEYAloTCA B COCTaBe HedTU. [a3006pa3Hble
anikaHbl HaXoASaTCA B HEDTU B PaCTBOPEHHOM COCTOSHWM, @ TakKe Haf HeDTAHbIM Co-
eM, 06pas3ys rasoBbli CI0W HaA HUM (oMY THbIe HEGTAHbIE ra3bl). OCHOBHOW COCTABHOWM
4acTblo NPUPOAHOro rasa asngetca metaH (80—97%). MetaH aBngeTCca caMblM pacnpo-
CTPaHEHHbIM B NpUpoAe NpeaebHbIM YreBoA0POoAOM. B NprupoaHOM rase B HeOoNbLMX
KONIMYECTBax COAEePXaTCs 3TaH, NponaH, OyTaH.

[MpupogHble

AnKaHbl, BXoAsALIne B X COCTaB
VNCTOYHUKM aIKaHOB

lMNpvpoaHbIv ras B ocHoBHOM CH4, B Heb6onbLumnx konmnyvectBax CyHs, CsHg n C4Hqo

Xunakue, TBEpAbIe, @ TakXXe ra3000pasHble asikaHbl,

Neft ..
pPacTBOPEHHbIE B HEDTHU

MNonyTHble HebTAHbIE

a3kl B ocHoBHOM CH,, C,Hg, CsHg, C4Hio 1 ap.

Vn, 6oratblil pacTUTE/IbHBIMIW OCTATKAMM MOMELLLAIT B XMMNYECKUI CcTakaH. [ob6as-
NAOT HEMHOMO BoAbl. B BoAy MomeLllaloT NepeBEPHYTYIO BOPOHKY C KpaHOM 1 Mpu-

KPeENAT K LUTATHBY.
KpaH BOPOHKM

BOPOHKa

un, 6oratbl
pacTuTeibHbIMMK
ocTaTKkamu

N




[Nocyny nomMellatdT Ha HEeCKO/IbKO AHEN B Té- M
nnoe Mecto. Ecnu oTKpbiTb KpaH BOPOHKK W
MOAHECTU FOPSLLYIO CMNYKY K TPYOKe, TO Bblae- ':D:
NAOLLMACH ra3 3aropuTtcy.

Kakoli 2a3 gbi0ensemcs u3 nocyowl?

Bcriedcmeue kakozo npoyecca u u3 ye2o
o6pazyemcs 3mom 2a3?

Bcmpeyanu su 8sl makoe seneHue 8 npupode? —

ViHoraa HabntoaaeM BblAENEHUA ra30BbIX My3blIpbKOB B 60/10Tax. OCHOBHOM YacTblO 3TO-
ro rasa aABngercd MeTaH. [103ToMy ero Ha3blBatoT «60/10THbIM ra30M». B cocTaB 60M0THbIX
ra3oB B HebobLLUnx konndecTtBax BxoasaT CO, 1 N,. DT rasbl 06pa3ytoTrcs Ha AHe 6on0Ta
NPV pasnoXeHur pacTUTebHbIX OCTaTKOB 6€3 A0CTyNna KMCAopoda C ydacTneM aHasapoo-
HbIX HaKTepPU.

[:) B

MonyyeHmne
B MPOMBbILLTEHHOCTW a/iKaHbl BblAe/TA0T, B OCHOBHOM, He(le/I M NpmnpoaHoOro ra3a.
B naboparopum ankaHbl NONyYaoT CAeayowmMm cnocobamu.

1. Tuaposmsom kKapbuaa a/roMyHWST C BOAOW MO1YYAOT METAH.
Al,C; + 12H,0 —> 4AI(OH); + 3CH,?T

2. [Npy HarpeBaHM HaTPUEBLIX COIENA KAPOOHOBbIX KUC/IOT C MAPOKCUAOM HATPUS.

Mpwn pearvpoBaHNM HaTPUEBOI COMM YKCYCHOM KMC/IOTbl 06pasyeTcst MeTaH.

CH,COONa + NaOH —— CH,? + Na,CO;
Ecnu npn peakunmn B3atb CH; — CH, — COONa nonyyaerca staH.

CH, — CH, —- COONa + NaOH —— C,Ht + Na,CO;




JeatenbHoCTb o

PeakTuBbl n 06opynoBaHue: MMAPOKCKA HATPUS, auetaT HaTpus, Npobka C rasooT-
BoAHOW Tpy6oW, NpobupkKa LWTaTB, CNMpTOoBada famna, GapdopoBas yallka, CTyrnKa,
NTOXKa, CTaKaH.

Xop paboTbl. [TomecTnte B GapdopoByto HallKy 2 rp rMApPOKCHaa HAaTPUA 1 CTONbKO
e alertarta HaTpuda. DTy CMeCb M3Menbyada nepemMellanTte B cTynke. [omectute a1y
CMeCb B MPOOUPKY C /TOXKOW. B Nnpobupky HageHbTe NpoOKy C ra3o0TBOAHON TPyO-
KOW 1 3akpenuTe K wratnuBy. OCTOPOXHO Harperte NpobupKy NiaMeHeM ClnpTOBOW
namnbl. OnNycTnutTe Opyron KoHew ra300TBOAHOM TPYyOKM B CTakaH, HamO/HEHHbIN Ha
NMOMOBVHY BOLOW.

AJIKAHbI

* [Toyemy ucxodHsle 8ewjecmea nepemeuIant, Usmensyas?
Ymo Habnrdaemca 8 cmecu U 8 cmakaxe 80001 Npu Hazpe8aruu?

Kax npeaﬂoxfume Hanucame ypasHeHue peakyuu, n,DOITleKC"OU{eﬁ 8 cmecu?

O6cyaute

‘ lpednoxcume 2 pasHsix peakyuli 045 NOAy4eHUsA NPONAHA No 3mMomy cnocoby. MoxHo au
nosy4ums MemaH U 3MaH 8 0MOeNbHOCMU 08YMS PA3HLIMU PEAKYUAMU UCNOAb3YSA 3MOm
cnoco6?

3. AZIKQHbI MO/TyHatOT NPy B3AUMMOAENCTBUM MOHOIrQ/10reHonpomn3BoAHbIX G/IKOHOB
(ankunrasnoreHnagoB) ¢ HaTtpueM. BnepBble faHHaa peakunsa Obina ocyllecTBneHa
dpaHUy3ckuM xummrkom LLLA BiopueM 1 HasbiBaeTca peakuner Biopua. Hanpumep,
npuv peakumm MeTunbpomMmaa C HaTpMeM MosTyyaeTcs STaH.

2CH,Br + 2Na ——> C,H, + 2NaBr

9Ty peakuynto cxemMmaTnyeCkn MOXHO npeacCtaBmTb B TAKOM BUAE!

CH, - CH,

2

(CH) [ Br + 2Na + Bi (CH)——>CH, - CH, + 2NaBr

2NaBr / @

Kak BMAHO, NP1 B3aMMOOENCTBMM MOHOIa/10reHONPON3BOAHbBIX a/IKaHOB C HAaTPMEM TIRO-
NCXOAMT YASIMHEHWE YINEPOAHOM Lenu U NoJTy4YatloTCst ankaHbl CUMMETPUYHOLO eH
C YETHBLIM YMC/TOM aTOMOB YI/Iepoaa.

B cuMMETpUYHBIX MOMIEKY1ax ankaHa npu paspbiee onpegeneHHomn C — 310
OTCA OAMHAKOBbIE paanKarnbl. B CUMMETPUYHbBIX a/lkaHaxX OfHa YacTb Moek
CHA 3epKasibHbIM OTPaxXeHeM APYron YacTu.



0 BHumaHue!

[anoreHonpon3BoAHbIE ankaHoOB ABMATCA NPOAYKTaMU, NMOMydYeHHbIMU 3aMelleHu-
eM aTOMOB BOJOpOAa B MOJIEKy/e afikaHa Ha aToMbl ranoreHa. B 3aBucumoctn ot
yucra aToOMOB rajioreHa B MOJsieky/e, raloreHonpon3BoaHble 6bIBalOT MOHO-, AW- U
1.0. Mo MexayHapoaHo HOMEHKIAType MX Ha3bIBakOT MO O6LIENPUHATLIM NMpaBuiamMm,
KaK 1 a/ikaHbl. B 9T0 BpeMsa HyMepaLmio rMaBHOM LIenn NPOBOAST C TOrO KOHLA, K KO-
TOpoMy OMKe ranoreH, NokasblBalT MECTO rasioreHa B Lenu 1 HaseaHue. Hanpumep:

4 3 2 1 3 2 1
CH, - CH - CH - CH, CH, — CH - CH,

~

10

3
T
S
=
<

| |
CH, Cl

2-xnop-3-meTunnbyTaH

1,2-grn6pomnponaH

Type. B 3TOM cniydae cHavana HasbiBatloT paavkarsi, a moTOM rasioreH.

]|3r
CH; - Cl CH; - CH, - Br CH,-CH-CH,
K MeTUNXNopUA aTMN6poMMnA, nsonponunépommna

LUVIpOKO MPUMEHAIOTCH Ha3BaHUSA aNKUIrasoreHnaoB No paumoHaibHOM HOMEHK/1a-

/

Peakuna Bzanmopgencrema n3onponunnoamaa C HaTpmem NpoTeKaeT Tak, Kak noka-
3aHO HMXe:

2CH;~ CH -1+ 2Na —t 5 CH,- CH — CH — CH + 2Nal
CH, CH, CH,

CH, - CH - CH - CH,

CH, CH,

I+2Na+I

——> CH,~ CH - CH - CH,+ 2Nal
CH, CH,

Peakuuio Biopua B o6LleM BUAE MOXHO NOKa3aTb HUXeyKa3aHHbIM YPaBHEHUEM:

2RX+2Na—t >R -R+2NaX; X-Cl, Br,1

|_|pl/1 B3aMMOAENCTBMN HATPUS C OBYMA Pa3HbIMKW anikKuaranoredHngam B pesysibrate pe-

AKLUMKM MONYHaETCA CMECh TPEX PA3/INYHbIX a/IKaHOB.

" Rl_ Rl

3R~ X + 6Na +3X—R, —“+—— R~R, + 6NaX

- Rz_ Rz

Hanpumep, npu peakummn cMecu metunbpomMuaa 1 aTunbpommnaa ¢ Hatpuem o6pasyloTcs

ankaHbl, OPMYy bl KOTOPbLIX AaHbl HUXE:
—— CH,— CH
3CH; - Br ’ ’

+ 6Na —t—— CH,—CH,- CH, +
3CH,— CH,—Br

Kak BUOHO, B 3TOM cnydae 13 nNoyvYeHHbIX a/IkaHOB B ABYX MOJIeKy/1axX CoOOepP>XXNTCA yé

HOeE, @ B OHOW MOJIEKyNe — HEYETHOE YMC/10 aTOMOB YIrepoaa.

- W
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Mpy B3aUMOAENCTBUM CMeCH MeTUNBPOMIAA 1 STUABPOMUA] C METANINYECKUM HATPHUEM B pe3yNbTaTe peakLmi
KOIMYeCTBO MOAel ankaHoB, 00Pa30BaHHbIX COEAMHEHMEM PA3HbIX PaAnkanos, OOMblUe, YeM KONNYECTBO
aNKaHOB, 06Pa30BaHHbIX COEAMHEHNEM OAMHAKOBBIX PaANkanoB. MoibHOe OTHOLIEHWE aANKaHOB BbIMISAAWT
npnbausntensHo Tak 1:2:1 (25%: 50%; 25%). 310 MObHOE COOTHOLIEHME MOXHO OOBACHUTD, ONPeAenss Ynca
BO3MOXHbIX BapyaHTOB. [peanonoxum, 4to B 04HON KOPOOKe HAXOAATC 4BA KPACHBIX W Ba CUHVX LWapa. Eciu
nooYepejHO 13 KOPOOKM BbIHUMATL MO /ABA WApa, TO N0y4aTcs 4 BO3MOXHbIX BApUaHTA, NMOKA3aHHbIX HIXE.

Ecm KpacHble Wapbl — METWIbHBIE, a CMHWE LWaPbl = 3TUAbHLIE PaAlKabl, TO NOy4aTCq BELECTBa, NOKA3dHHbIe
HIXe:

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

oman nponan oyman
25% 50% 25%

Iy N
Cangin (1)

|_|pl/l B3aMMOLENCTBMM KAKOrO ankuaxaopunaa ¢ HaTpruem nonyyaertcd 3,4-aumeTnnrexkcaH?

CHauana Hanuwem GopMyy NoyYeHHOro ankaHa:
CH;-CH,- (IZH - (|:H — CH,—CH;
CH; CH;
‘ Kak BMAHO 3,4-OMMETUNTeKCaH ABAAETCA CUMMETPUYHLIM ankaHoM. [MosToMy Ans

onpepgeneHna ankuaranorednaa, KotToporo B3d/M Ana peakunm, noayy4yeHHoro asaka-
HA MbIC/TeHHO HY>XXHO pa3geinTb nonosiam.

AJIKAHbI

CH, - CH,~CH i CH — CH,~ CH, CH, ~ CH,~CH~Cl
CH,| CH, CH,
' 2-x710p6yTAH

\

MpoBeepb cebs
G (2)

Mpv B3aMMOAENCTBIM ABYX PA3HbIX ankMI6POMUIOB C HaTpreM obpasyeTca GyTaH u
2-meTnnbyTaH. Onpenenute TpeTbero Noly4YeHHOro askaHa.

2,3-aumeTun6yTaH

3AAUYA 9)

Mpu pearnpoBaHnn 0,4 MoMb ankuaxnopuaa ¢ HaTpuem, B3aToe B U36bITO
yecTBe, 06pasyetca 11,6 rpamm ankaH. Onpeaennte ankun x1opuaa.

AR aTMAXnopua

L




@ [poBepbTe M3yYeHHOe

1. Kakoli ankaH aBAsSeTcs OCHOBHOW CO-
CTaBHOW YaCTblo MPUPOAHOro rasa?

2. Onpepenute ankaH, 06pasyloLLMnCcsa B
pe3ynbraTe B3avMOAeCTBUS COMM
CH; — CH, — COONa ¢ NaOH.

3. VI3menutca m rmbpugHoe CocToaHne
aToMOB YIrIepoaa npu Mosy4YeHnn anka-
Ha C ankunranorennga. O6bACHUTE Ha
npumepe.

4. [1nsa xnopaTtaHa 1 1,2-auxnopaTaHa gB14-
0TCA OANHAKOBBLIMMU:
1. Yucno atoMoB B MONeEKy/ie
2. 4Yncno NoNgpHbIX KOBANEHTHbIX
CB4A3€ENn
3. Yncno atomoB Bogopoaa

A)Tonbko 1 B) tonbko 2 C) T0/1bKO 3
D)1,2 E)1,3

5. CKOMbKO NMTPOB (H.y.) rasza obpasyercs
npv NOMHOM rnaponuse 72 1 kapbuaa
ANOMUHUA C BOAO?

A 1.2 B) 22,4 C) 44,8
D) 33,6 F) 56
6.

Konuuecrso Macca (r) Yucno
o ankaxa, O-CBSA3en B

MOHOB6pPOMO-

NPOV3BOAHOIO nony4YeHHOro B MoneKyne
ankaHa peakumm ¢ Na ankaHa
01 2,9 n

kOnpeaenme n.

7. Bbigenute ankaHbl No cxeme.

AnkaH

.

Mpn B3OMMOAENCTBUN
O[HOrOo ankunaranoreHnaa
¢ Na no peakuuu Biopua

/ \

nony4aetca He nony4vyaetcd

Y v

1. 2-meTnnbyTaH
3. 2,3-aumetnnoyTaH
5. 2-metunnponaH

2. H-OyTaH
4. nponaH

8. Kak MOXHO CrHTE3MpOoBaTb MO peakumnn
Biopua, ankaH Noay4YeHHbIn B3aumoaen-
CTBUEM COMK

CH, - CH - CH, - COONa

CH,
n NaOH?

9. Onpenennte anknabHbIM pagnkan, ob-
pa3oBaHHbIi paspbiBoM C — Cl cBA3M B
Monekyne 1-xn1op-2-MetnnnponaHa.

10. Hanuwwute rpaduryeckne Gpopmysbl anka-
HOB, MONyYeHHbIX AercTBMeM Na Ha cMecCb
NPONMUAXNoPKUAAE U N30MPONUAXI0PUAA.

11. V13 cmecur KaKnx ankuaxnopuaos no
peakummn Bropua MOXHO noayuntb 2,2—
OVMeTUANponaH?

12. HanuwwnTe CooTBETCTBYIOLLEE YpaBHE-
HWe peakunn. Hanuwunte n Hazosute
M30Mepbl BELLLECTBA, COCTaB KOTOPOro

C3H6C|2. J

10
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PA3,£I,EJ'Io
dunsnyeckme cBONCTBA

d/IKAHOB U PE€aKLUUN TOPEHNS

ViHoroa ons oCBeLWeHUsa Mbl UCMOMb3yeM CBeuMn.
Ceeua coctouT 13 napadurHa 1 GUTUAA BHYTPU HETO.
[py MCNONBb30BaHNK CBEYOM 3axmnratoT GuTtnib. B ato
BPEMA NPOUCXOAUT MeL/IEHHOE ropeHne napaduHa u
ocBelleHue.

B ocHogHOM Kakue sewjecmea 8xo0am g cocmas
napaguHa?

Kakue sewjecmea nonyyatomes npu 20peHuu napaguHa?

dusnyeckne cBONCTBA

AnkaHbl — 370 6ecUBeTHble, HePaCcTBOPMMbIE B BOAE BellecTBa. [lepBble YeThipe npea-
CTaBUTENA ankaHOB Npu 0ObIYHbIX YCIOBUAX ra3bl 6€3 3anaxa. B nyHkTax, He o6ecneyeH-
HbIX MPUPOAHBIM ra30M, Kak TOM/IMBO UCMOMb3YIOT MponaH-6yTaHOBYIO cMech. [MponaH u
OyTaH Nerko CXMXKaTCA 1 NepexoadaT B XMWAKOe COCTOAHWE U UMW HAMOMHAT Chneuu-
anbHble 6anIoHbl U NepeBO3AT B TAKOM BUAE. TakKUM XUAKUM TOMIMBOM HAMOMHAT 3a-
KUranku.

PRugg:AN

[NponaH-6yTaHoBaA CMeChb, HaXOAALUMACA B ra30BOM Oasi/IoHE 13-3a BbICOKOro AaBie-
HMA OblBaeT B XMAKOM COCTOAHMN. Koraa OTKpbIBAtOT KpaH 6anioHa AaBleHne CHuxa-
eTCH, XNAKoe TOMIMBO NepexoamnT B ra3o00pa3Hoe 1 pacnpoCTpaHSaeTcsa BOKPYr Yepes
TpyOy raszoBoro 6annoHa.

XNOKOCTb




Hepa3BeTtBnéHHble ankaHbl Cs — Cis — XXMOKOCTN NpK 06bIYHBIX YCNOBUAX, @ creayoLime @
FOMO/IOMM HAXOAATCS B TBEPAOM COCTOSAHUM. OHM XOPOLLIO PACTBOPSIOTCS B OpraHNyeCcKmnx
pacTBoputensax (6eH3o/1, Tonyon, 6eH3nH 1 T.4.). TBEpAble ankaHbl BellecTBa 6€3 3anaxa,
a XUAKMe ankaHbl MMeloT 3anax, MOXOXWih Ha 3anax 6eH3uHa. AnkaHbl B TBEPAOM
COCTOSIHUM 0OPa3yoT MONEKYNAPHYIO KPUCTANTMYECKYIO PELLETKY.

TBépable ankaHoB HasblBaloT napaduHamu. MNapadurHbl MCNONb3YIOTCA B OCHOBHOM B
NPOM3BOACTBE CBeYen 1 el B MeanumHe. MNapadbuHotepanua nuTaeT Koxy, yay4dwaer
OOMEH BELLECTB, MOMOraeT Nnpu neyeHnn 6one3Heln CyCcTaBos.

C yBenm4yeHnem yncia aToMoB yriepoa (0THoCUTelbHasd MOSIeKyIsSpHas Macca) yBenu-
YyMBaETCA TEMMNepaTypa KUNEeHNs 1 NaoTHOCTb.

[TnomHocms u memnepamypa KuneHus y aAKAHO8 Hepa3eemenEHHo20 CMPOeHus biule,
uem y pazgemenérHsix. C yeenuyeHuem pagemeseHus 3mu ceolicmea CmaHoesmcs
ewé meHswe. Kak ebl Moxceme 06bACHUMb NPUYUHY 3Moli 3aKOHOMepPHOCMU?

B tabnuue gaHo cTpoeHue NAoTHOCTeN 1 TemnepaTtyp KuneHnsa 6yTtaHa 1 n3obyTaHa:

Wzomep TemnepaTyopa |_|J'IOTHO3CTb,
KuneHus, °C r/cm
H-ByTaH -0,5 0,622
MN306yTaH -1,7 0,604

Kak BngHo 13 t1abnuubl Temnepatypa KUNeHWs 1 n0THOCTb y OyTaHa Bbllle, 4eM y n3o0y-
TaHa. MNpuynHom 3Toro asnaetcd 6onee TecHad ynakoBka Monekyn H-6ytaHa no cpaBHe-
HUW C MOMIeKyNnamm n3obyTtaHa. [o3ToMy CUbl MEXMONEKYTAPHOIO NPUTSXEHUA MEX DY
MOMeKyaMu H-0yTaHa CUbHee, YeM B MOJIeKy1ax n3obyTtaHa.

Peakums ropeHus \

AnKaHbl ABAATCA ALEBbIM UCTOYHUKOM TOMAMBA. [PUMPOOHBINA ra3 NCNONb3YeTCa Kak &\
TOMAMBO B ObITY W KOTENbHAX. 10 CpaBHEHWIO C APYrMM BUOOM OPraHMYeCcKoro Tom/ \(
TPAHCMOPTUMPOBKA ¥ MPUMEHEHNe MPUPOAHOro rasa ABNAeTCA OYeHb BbiroAHOM. flo W\
CPaBHEHWIO C APYrMMK BUAAMW OPraHM4Yeckoro TOMAvBa, NMpW rOpeHur NprvpoaHO
rasa nosy4aeTcd Maso BpeaHblX BELLIECTB, T.e. MPUPOAHbIN ras ABAAETCs CaMbIM Yy
3KO/IOMMUYECKMM TOM/IMBOM CPpeay APYrMxX BUOAOB OpraHMyeckoro TonnBea.

4



|_|pl/l 0ObIYHbIX YCNOBUAX a/lKaHbl He BCTYMAtOT B peakKunto C KNCNO0POO0M. Ho npw Harpe-
BAHWW OHWN TOPAT, 06pa3yﬂ yrnexmcnblm ras 1 Boagy (I'IO}'IHOG OKVIC}'IeHVIe).

t
CH4 + 202 —> C02 + 2H20
OGLLl,ee YpaBHeHNe ropeHnd a/IkKaHOB MOXHO Bblpa3nTb B HMXKeYyKa3saHHOM BUAe:!

+
CH,., + %02 — 5 nCO, + (n+1)H,0

JeAtenbHOCTb o ~

AJIKAHbI

Crnvwunte Tabnuuy B T€TPab 1 3aBEpLUMTE.
AnKaH [NpoayKTbl MOAHOro ropeHna 1 Mmonb
CO,, 1 (HY) H,O, r
C,Hg
89,6
72
\\ J

Bo Bpemd 1crnonb3oBaHnga NpUMpoaHOro rasa Hago co6/104aTb OCTOPOXKHOCTL. [P Hako-
NAeHWN rasa B 30aHUAX, B 3aBOACKNX KOTEMbHAX, B LUAXTaxX OT HEOONbLLIOW MCKPbI MeTaH
3aropaeTcsa Co B3PbIBOM.

Cmecs MemaH ¢ Kucaopodom 8 06beMHOM COOMHOWeEHUU 1:2 04eHb 0NACHbI, 0M He60b-
Wwol UCKpsl 803HUKAEM CUbHbIG 83pble. 06bACHUME NpuYuHy 3mo2o. Kak, no-eawemy,
CMecb Memara u 8030yxa npu Kakux 06vEmMHsIx OMHoweHusx bosee onacHa?

Mpu HegocTaTke KUCIOPOAa NPOUCXOAMT HEeMoHOe CropaHue mMeTaHa, U B pesy/nbraTte
0b6pasyeTca A00BUTbIV yrapHbIi ra3 uam yrnepona (caxa):

2CH, + 30, ——> 2CO +4H,0 + Q

CH,+0, ——> C+2H,0+Q

Wy
snn (1)

Tennota o6pa3oBaHnsa MeTaHa, AMOKCKAA yriepoaa 1 BoAbl COOTBETCTBEHHO paBHbl 75
k[x/mMonb, 393 kx/Monb 1 286 kx/Monb. Beluncante tennoBoro addekTa peakumm
ropeHnsa MeTaHa (Kx/Monb).

Hanuiem peakumio ropeHus MeTaHa 1 paccTaBuM KosdOULIMEHTbI:

CH4(1) + 20,(r) ——— CO,(1) + 2H,0(x)

[719 BblYncIeHUs] TeMI0BOro 3@eKTa peaxLymum rno 1en/iore o6pa3oBaH YUTEIBAS
KO3 GUUNEHTbI OT CyMMbl TEr/10Tbl 0OPA30BAHUS MPOAYKTOB HYXXHO OTHS

Ten/10Tbl 06PA30BAHUSI UCXOAHbLIX BELLECTB.

Q= (393 +2:286) — 75 = 890 KJIK/MOIb

Kak BuaHo, Npu ropernn 1 monb metaHa Bblaendetcs 890 k/x/Monb




MpoBepb cebs
)

KonnuyectBo T€NA0Thbl BbIYNCAAOLIMACS NPY ropeHun 1 K TonarMBa Ha3blBaeTCs TenaoT-
BOPHOW CMOCOBHOCTBIO TOM/IMBA. BbluncinTe TennoTBOPHYIO CMOCOOHOCTL METaHa.

55625 k/x/monb.

)

L 200 nuTtpos.

CKONbKO NMTPOB BO3Ayxa NoTpebyeTca ANa NOAHOro CxmnraHus 12 nntpos ataHa? O6b-
&MHasa 4oNs KUCcnopoaa B Bo3ayxe paBHa 21%.

Q [poBepbTe U3yYeHHoe

1. OnpenenvTe NocnenoBaTelbHOCTb
BO3pacTaHns Temnepatypbl KUMeHus
anKaHoB.

I. CH; — CH, — CH, — CH,
II. CH; — CH, — CH;
IIL.CH, ~ CH — CH,

CH,

2. Kak OMbITHBbIM MYyTEM MOXHO OT/INYNUTL
MeTaH oT Bogopoaa?

3. 1 MO/b Kakoro BellecTsa 3aHnMaet
00bEM 22,4 N (Npn HY.)?

Yuncno kaBasieHTHO
AnkaH _
NONSPHbIX CBA3EN
X 10
Y 8
Z 12

A XnY B X, Y, Z
CQYnz D)XnZz
E) Tonbko Z

4. [1ns ropeHns 2 nuTpa ankaHa norpeoby-
eTca 19 nnTpoB Kncnopoaa. Beluncnnte
OOBbEM BOAAHOrO Mnapa (B NMTpax) Bbl-
OENEHHOW NpU peakumn.

5. lMNpw cropaHun kKakoro obbema (1 npu
Hy.) nponaHa BbIAEUTCA YINeKnC-
NbIVi ra3, Macca KoToporo Ha 15 rpamm

O0/blLUe MacChl BbIAETEHHOW BOAbI.

N\

7. Tlpu ropeHun 1 MOSb ankaHa nosyda-
eTca n-2 Mofb BOAbl. Bbidyncaute o06-
LLlee YUCNOo CBA3EeN B MOJEKY/e 3TOro
ankaHa.

8. [1n5 NOMHOroO ropeHnsa cMecu MeTaHa
1 3TaHa 06bEMOM 20 NnTpoB NoTpeby-
etca 49 NUTpoB (MpW HY.) KUCNopoaa.
CKOMIbKO IMTPOB 3TaHa Obl0 B UCXOA-
HOWM CMecCw.

9. B 0,4 M3 BO3ayxa MOXHO cxeub 50 nu-
TPOB (MpW H.y.) MeTaHa. Bbluncnmte o6b-
EMHYI0 OO KNCOPOAa B BO3ayXe.

10. Ckonbko TennoTtel (K[xX) BblgenmTca
npw nonHom cropanHnm 200 n (H.y.) ra-
30BOV CMEeCH, COCTOALLEN (MO OOBEMY)
n3 89,6% metana, 4% yrnekncnoro
rasa u 6,4% a3oTa (TennoTa cropaHus
meTaHa 880 k/I>x/ Monb)?

11. Kakoe KO/mM4ecTBO (MO/b) KMCAopoaa
HY>XHO AN nonHoro ropenns 0,5 Monb
anKaHa C 4MC/I0OM aTOMOB yrnepoga B
mMonekyne n-1?

3n+1 3n—1 3n—-2

A) 5 B) 5 Q) 1
3n+2 3n—-3
D) > E) 5
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AJIKAHbI

Xnmunueckue cBOMCTBa
aJIKaHOB

(2)  Kakno eawemy wreruio novemy ankaHos Hassieatom npedenbHbiMu y2nesodopodamu?

C kakumu ceolicmeamu 3mo C853aHO?

[MpKr 0ObIYHBIX YCIOBUAX aNKaHbl XMMUYECKN MaI0aKTUBHBbI. [TO3TOMY 1X Ha3bIBaKOT Napa-
dunHamun. Ha natnHckom «parrum affinis» o3HavaeT «ManoakTuBHbINY. 13-3a ncno/ib3oBa-
HNA BCEX Ba/IEHTHbBIX BO3MOXHOCTEM aToMa yriepoda Npu XMMUYEeCKUX peakLMsx ankaHbl
He MPUCOEAVHSAIOT ApYr1e aToMbl UV FPYnnbl aTOMOB. BOT noyemy aTv yrneBoaopob! He
CNOCOO6HbI K peakuMsiM NPUCOeANHEHNA 1N Ha3bIBaOTCS NMPEeAEIbHbIMY (HACbILLEHHbIMM)
yrnesogopogamn. OgHaKo npu onpeaeneHHbiX YCNOBMSaX B MOMNeKynax ankaHa npomncxo-
ant paspbiB C — C u C — H cBa3er, 1 OHW BCTYyNaKT B peakunn 3aMelleHnst, OKUCIEHNS,
PA3/TOXKEHNSA U M30OMEPU3aLnN.

Peakuuu 3aMmeLLeHNs

Mpu B3aMMOAENCTBUM GTOPa C ankaHaMM peakLUmnsa nNpoTekaeT Mpu 06blYHbIX YCIOBUAX
CO B3PbIBOM. B TeMHOTE ankaHbl He pearupytoT ¢ X0poM 1 6poMoM. [Noa Bo3aencTBnemM
cBeTa UM TeMnepaTypbl 3T peakUmmn npoTekatoT odeHb 6biCTpo. [py 3TOM NpoucxoamT
paspbiB C — H cBa3eil B Monekye ankaHa 1 3aMellleHne aToMOB BOAOPOAa aToMamMm
rafioreHoB. B pesynbrate peakummn 06pasyeTcs raoreHonpon3BoAHbIe afikaHoB.

CH, +Cl, —~** y CH,Cl + HCI

XJIOPMETaH

JlesaTenbHoCTb o N

CocTaBbTe ypaBHEHUSA peaKkLWii M HA30BUTE MOJTYUYEHHbIX BELLECTB
a. peakuma 1 Monb MeTaHa € 2 MOJTb x/10pam
b. peakuma 1 Monb MeTaHa € 3 MOJ1b X/TOPOM
C. peakuus 1 Mo/lb MeTaHa C 4 MO/1b X/TOPOM

@ Kak 861 npednoxcume cxemy X10pupo8aHus MemaHa?
. J

XnopupoBaHMe MeTaHa HauylHaeTca ¢ obpa3oBaHMsa CBOOOAHbLIX paankanoB. CHavana
noa BO34ENCTBMEM CBETa MOJIEKY/Ia X/10pa NOMOUTUYECKN pa3pbliBadcb oOpa3yeT ABa
aToMa xsopa.

cllcl M5 ¢+

O6pa3oBaHHble aTOMbl X/TOPa Ha BHELUHEM SHEPreTM4yeCckoM YPOBHE UMEKT HeC
HbIl 9NEKTPOH (cBOGOAHbIN paavkan). [Mpun B3anMogencTBumn xaopa ¢ METAHOM MPOo
OVT FOMONIUTMYECKU pa3pbiB C — H CBA3K, U B 9TOT MOMEHT 00pa3yeTcsa MO/

. . N

| |
H—?—H +-Cl — H—(lj' + H-CI
H H




MexaHn3M 3TUX peakLnii Ha3biBatoT CBOOOAHOPaAMKaIbHbIM MexaH3MoM. Bpema cBo- 10
604HOTO CyLLeCTBOBaHWA METU/IbHOTO paankaia o4eHb Mana. MeTnibHbIN paankasn pea-

TMPYET C APYro MONEeKy/10M xnopa, NPOUCXOANT roMonunTnyeckuii paspbis Cl — Cl cBa3w.

B pesynbraTe, 06pasyerca METUIXNOPUA 1 CHOBA paamkKan xsopa.

] i
H—(I} + CI-Cl —> H—(Ij—Cl +-Cl
H H

g
s
S

B o6lleM peakums COCTOUT 13 LIEMOYKM pPeakLnii, KOTOpble BO3HMKAOT Noc/iea0BaTe lb-
HO APYr 3a@ APYrOM W Ha3bIBAIOTCA LernHbIMY peakuymsamu. Npn LenHbIX peakumax Kaxabii
paankan, obpasya Apyron paavkas, cam NpeBpallaeTca B MOEKYIApHOE BEeLIeCcTBO.
Peakums Npofo/mkaeTcst 3a cuet o6pa30BaHns HOBOIO paaunkana.

(‘:1+CH4—>H01+(':H3+|

+ ;

CH, + Cl,——>CH,CI+Cl

\ B paspabotke Teopun LEMHbIX peakuui OONbLLYIO
PONb Cbirpanu Tpyabl akagemnka H.H. CeméHoBa.
[Npw 4OCTAaTOYHOM KOMMYECTBE X/I0pa B peakunn 3ame-
LLEHUSA MeTaHa C X/10pOM , MPOUCXOAUT MOCTENEHHOEe
3amellleHre BCcex aToMOB BOAOPOAA.
ATOMbl BOAOPOAA B MOMeKynax ankuaranoreHuaa
3aMeLLalTCs ra/loreHoM fierye, 4yem B COOTBETCTBY-
loleM ankaHe. 970 00bACHAETCS B3aWMHbIM BANAHM-
eM aToMOB B MOJekyne. Hanpumep, pacCMOTpUM 3TO
CeméHos Hukonaii Hukonaesuy B3anmoBnunaHve B Monekyne CH;Cl. Y atoma xnopa
(1896-1986) 3NeKTPOoOTPULATENBHOCTL 60/bLLE, YeM Yy atoMa yre-
ﬂaypea’?’;;’g’;gg’;’g;’,”ﬁpeMMM. poaa. Moatomy snekTpoHHaa nnotHocTs C — Cl cBa3w
Pa3paGoran Teopum LemnHeIX CMelLleHa B CTOPOHY aToMa X/10pa, v BCIeACTBNE 3TOro
PeaKLmii 1 Tern/I0Boro B3pbIBa 1 aToM x/opa NpUOBPETET YaCTUUHbIA OTpULATENbHbIN
rOPeHYsi ra3oBbIX CMeCce/. 3apsad, a atoM yrepoa — YaCTUYHbIA MONOXUTENbHbIN
3apaa.
B cBoto ouepenb, anekTpoHHaa nnoTHoCTb C — H cBa3ei cMmellaeTca B H~_5+ &-
CTOPOHY aToma yrnepoaa. B pesynsrate ymeHbluaeTcst npoyuHocTs C — H H7C—C1
CBS3M, 3aMeLleHe aTOMOB BOAOPOAa CTAHOBUTCA nerye. DT1anbl peak- H
UMM MOXHO MoKasaTb MO HMXKeyKa3aHHON cxeMe:

1,,hv +Cl,, hv 1y, hv +Cl,, hy

XJIOpMETaH JUXJIOPMETaH TPHUXJIOPMETaH TETpaxJIOpMETaH
(MeTnix0puz) (METHIICHXJIOPHT) (xmopodopm) (xnopun yriepora(IV))

YpaBHeHUA peakLnin NO/THOMO X/I0PMPOBaHUA MeTaHa 1 3TaHa NoKa3aHbl HUXeE:
CH, +4Cl,—™CCl, +4HCI
C,H, +6Cl,—™C,Cl, +6HCI

Kak BMOHO 13 ypaBHEHNN peakLmii, YAC/IO 3aMeLLEHHbIX aTOMOB BOAOPOAA M UK
pa3oBaHHbIX Monekyn HCl paBHO unciy MO/eKyn ranoreHa, BCTYNMBLLEro B peakumio C
MOJIEKY/TON ankaHa.

- W




&) 06cyaute ™\

B Monekyne ankunranoreHuga MMeloLLero B Mosekyne asa uau tonee atoMa
yrnepona nerye 3amelLLatoTcs aToMbl BOAOPOAa, COeAMHEHHbBIE C aTOMOM Yrepo-
0@, K KOTOPOMY NMPUCOEAMHEHbI aTOMbI rasioreHa. Hanpumep, npu peakumnm 1 Mosb
xnopataHa ¢ 1 MO/Ib X/IOPOM, B OCHOBHOM, 06pa3yeTca 1,1-anxnopataH.

CH, - CH,CI + Cl, ™', CH, — CHCI, + HCI

1,-anxnopataH
Kak o6vacHume npu4uHy?
S J

AJIKAHbI

XnoponponsBoaHble MeTaHa — AUX/I0PMETaH, TPUXTOPMETaH 1 TeTpax/JopMeTaH — npu
O6bIUHbIX YCTOBUAX HAXOAATCS B XUAKOM COCTOAHMM M MCNONb3YIOTCA Kak pacTBOpuTe-
. TeTpaxnopmeTtaH MCMob3ytoT Npu TyleHun orHa. OH HaxoaMTCa B XKWAKOM COCTOSA-
HUW 1 Heroptod. [pKn CONPUKOCHOBEHNM C NMaMeHeM MorIoLWaeT TenoTy 1 ncnapseTcs
(oxnaxgaeT ropsLLyio NoBEPXHOCTD). [apbl TeTpax/iopmMeTaHa Taxenee Bo3ayxa u, oce-
[as Ha MOBEXHOCTW MAaMeHu, NpeaoTBpaLLaoT AOCTYN KMCA0POoaAa K HEMY.

[anoreHoNpomn3BOAHbIE a/TKaHOB (GPEOHbI) MCMOABb3YIOTCA B XO1OAWIbHbIX YCTaHOB-
Kax. DpeoHbl ra/loreHoNPoOn3BOAHbIE, B OCHOBHOM, METaHa 1 3TaHa.

Ho, BbIFCHUNOCh, YTO GPEeOoHbl pa3pyLlaloT 030Ha B atMochepe.

NoponpownssogHoe metaHa CHI; (ogodopM) UCNONb3yeTca B MeauUyHe Kak aHTW-
cenTtuk. AHTnucenTuyeckme BelleCTBa HAHOCAT HA OTKPbITble PaHbl, TaK Kak OHW npeno-
XPaHAOT paHbl OT FTHUEHNS.

ABNASACH NAaCCUBHBIMU MPY OBbIYHbIX YCIOBUAX afikaHbl HE pearnpytoT faxe C KOHLUEeH-
TPUPOBAHHbLIMK KKUCoTamn. Ho noa fgaBneHveM v nNpu HarpeBaHWM ankaHbl BCTynatoT
B peakuuio 3aMelleHnsa C pa3baB/eHHON a30THOW KUCIOTOR. [pn NpoTekaHnn 3Tox
peakuun aToM BOIOPOAa B MO/eKy e afnkaHa 3amellaetca Hutporpynnoi (~NO.).

CH, + HO - NO, —“2»CH,NO, + H,0

HUTPOMETaH

Peakuuu pasnoxeHus



C,H, —tXt, CH +C,H,

CHyg okt C,H,, +C,Hy

b) dervapupoBaHue. B pe3ynsrate 3T1UX peakLumii NponMcxoamnT oTlenneHre Bogopoaa
OT MONeKkynbl ankaHa. [lermgpnpoBaHne NpoTekaeT Npu BbICOKOW TemnepaType U B
MPUCYTCTBMU KaTanmMsatopa:

H H
Lo t, kat.
H—(P—CI—H ———— CH,=CH,+H,
H H

B 3aBucumocTtn ot Bnaa KatanmsaTtopa npu Heno/IHOM OKUC/TeH annikaHOB MOo1y4datoT
pas3nnyHble BellecTBa.

2CH4 550-600 OC,kat ; C2H4+2H2

ITUIIEH

CH, —21%C ,C+2H,

2CH, —3°°C_,C,H,+3H,

aleTUICH

Peakuuu n3omepusaynin

HarpeBaHune ankaHoB C y4acTMeM KaTaam3aTtopa CTaHOBUTCS MPUYMHON M3MEHEHUA
CTPYKTYpbl Monekynbl (HaunHasa ¢ CyHy). Hanpumep, npu HarpesaHumn 6yTaHa B NpuUCyT-
CTBUM KaTanmsatopa x10puaa atoMUHUA OH NOABEPraeTCa U3oMepu3saumnmn 1 npespatla-
eTcs B n300yTaH.

CH,- CH,- CH,- CH, —A% CH,- CH - CH,
H-OyTaH CI—I3

n300yTaH

ey N
o (1)

CKOMbKO FpaMMOB TeTpax/iopMeTaHa MOXHO MOMYy4YnTb NpW xAopupoBaHum 11,2 11 (Hy.)
MeTaHa, C BbIxogoMm npoaykta 60%

Hanvwem ypaBHeHMe peakumm XNI0PMPOBAHNA MeTaHa 1 pacCTaBnM KOSIOOULIMEHTDI.

CH, +4Cl, —™CCl, +4HCI
Bbiumcnnm maccy tetpaxnopmeTana, nonyyeHHoro 13 11,2 1 MetaHa (Teopetuyeckuin
BbIXO[). 11.27 —=mmememm XT
22,41 -------- 1541
% 11,2-154 771
22,4

Bbluvciisem Maccy nosydeHHOro NpoayKTa yumTbiBasd MpakTMyecKuin BbIXOA,
77 T === 100%
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AJIKAHbI

MpoBepb cebs
Con (2]

\_

[Mpur NponyckaHm XT0OPOBOAOPOAA, MOTYHEHHOIO MPU X/1I0PUPOBaHMK 1 MO/b 3TaHa, 00-
pasoBanack 298 r conn. Onpepenute GopMy/ly OPraHnMYeckoro BellecTBa NolyYeHHOo-

ro Npwn XNopnpoBaHM 3TaHa.

Qs C,H,Cl,
\!
3AZAYA 9,

Bbluncnute npakTtnyeckoro BbIxoAa NpoayKTa Npu KpeknHre OytaHa, ecnv o6bEMHasA
[ons oytaHa B MOMYYEHHOW ra3oBon cMecu coctasngeT 60%

25%

Q [poBepbTe U3yYeHHOe

1. Onpegenute GopMyly OpraHm4ecko-
ro BellecTBa v YNCI0 MONEKY/ X/TOPO-
BOAOPOAA, NOMYYEHHbIX NPWY B3anMO-
[ENCTBUN OAHOM MOMEKY/bl NponaHa
C WEeCTbio MOJIEKY/IaMu X/10Pa.

2. Y10 HEBEPHO ANS peaKkumn MeTaHa C
XNOpoM?
1. MoxXeT npotekaTb B TEMHOTE
2. Peakuua samellerHna
3. Monyyaetca BOAOPOA
4. MpoTekaeT Nof BO3AENCTBMEM COM-
HEeYHbIX Iy4en

3. Bblgennte ankaHbl N0 CXeme.

Kakon ankaH npw
peakLuum X1opupoBaHus

OO

obpasyeT 0gHO obpasyeT ABa pasHbIX

MOHOX/TOP- MOHOX/TOP-
npousBoaHoe npou3BoaHoe

1. aTaH

2. nponaH

3. 2-mMeTunnponaH

4. 2,2-gumeTnanponaH

~

4. OTHOCUTCA K NPOAYKTY XTOPUPOBaHNS
OyTaHa
A) C,HsCly
B) CsH.Cl,
C) C5H,Clg
D) C4HeCly
E) C,H.Cls

5.

Yuncno monen xnopa,
HeobxoauMmoro ans
MOSTHOTO X/IOPUPOBAHUSA

448 X

O6bEM MeTaHa
(H.y.), nuTp

Onpepnenute X.
A)1 B) 01
D) 0,8 E) 0,4

6. Boigenute peakunmn no cxeme.

1. XnopupoBaHue aTaHa

2. KpeknHr bytaHa

3. Peakuna meTaHa ¢ pa3baBneHHom
HNO;

CB$I3u, pa3pblBalOLLMECS B MOMIEKYIaxX
aNKaHOB MPY XMMUYECKMX peakLum

c-C C-H

7. Kak onbITHbIM NYyTEM MO
MeTaH oT Bogopoaa?




8. YTO M3MEHUTCH B peakumm neHTaH _ that o 2,2-qMmeTnanponan?

1. Y1cno NepBUYHbBIX aTOMOB
2. Yuncno rmbpuaHbix opbutanei
3. BaneHTHOCTb atoma yrnepoaa

9. CocTaBbTe ypaBHEeHWS peakunin, Mpy MOMOLLM KOTOPbIX OCYLLLEeCTBNAOTCA NpeBpa-
weHuna B cxeme: C —5—> CH, —5—> CH;Cl—=3—> C,Hg

10. Hanvwwnte rpaduyeckyto dopmyny ankaHa CsHip, npy 6poMmnpoBaHmm KOTOPOro
o6pa3syeTcs TO/IbKO 04HO MOHOOPOMOMNPON3BOAHOE a/IKaHa.

AJIKAHbI




PA3/IEN o

[pakTyeckas pabora

Onpep,eneHme Ka4e€CTBEHHOI0 COCTaBa yrnesoA0po40B

PeakTtuBbl 1 o6opygoBaHue: napaduH, okcua meau(ll), cynedat meaun(ll), npobka
CHabXEHHaA ra300TBOAHON TPYOOW, LUTATUB, CIMPTOBKA, JTOXKA, MPOOVPKMU.

Xop pa6oTbl: [lomecTute B Cyxyto NpobupKy okoao 1 nopollka okcnaa meau(ll) n 0,2 r na-
paduHa. HarpesaiTe NnpobupKy 4O TEX NOP, NoKa napaduH He pacniaBuTcd, n He
cmellaetca ¢ okenagom meau(ll). 3akpennte NpobupKy B LUTATUBE B FOPU30OHTa/lb-
HOM MOMOXEHUN. BIMXe K OTKPBLITOMY KOHLLY MPOOVPKM IPKU MOMOLLM TOXKKM MO-
MEeCTUTE HEMHOro 6e3BoaHOro cynbdarta meau(ll). 3akponte NPobUpKy NPOOKOM
C ra300TBOAHON TPYOKON, ONYCTUB KOHel TPYOKM B APYryto NpobupKy C N3BECT-

KOBOW BOOOW. Harpente cogepxmmoe npooupKu.

cMech napaduHa u
oxcuaa meau(1l)

cynbar meau(1l)

0L0%* ° o I

Kakne HabnioaeHUa BbIABAEHbI?

HU3BCCTKOBAsA BOaA

OT™meTbTe, Kakie N3MeHeHNs NPoun3oLin ¢ cybdatom mean(ll) 1 13BeCTKOBOI BOAON.

Hannwwnte YPaBHEHNA COOTBETCTBYHOLNX peaKLI,I/IVI, coenanTe BbIBOA O Kayec- TBEHHOM

cocTaBe napadwHa.
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N ANKEHDb



AJIKEHbI

[oMonornyeckui psag ankeHos,
3N1eKTPOHHbIe U rpaduueckue
GOopMY bl X MOJIeKyN

MeCTo KaX[0oro ankaHa B rOMO/10rM4eCKOM pAany cooTBeTCTByeT YMC/ly aTOMOB
yrnepoaa B CoOCTtaBe ero MOoJsieKky/i.

Cywjecmayem nu makas 30KOHOMEPHOCMb 8 20M0/102U4eCKOM PSOY GKeHO8?

CornacHo MexayHapOoaHOW HOMeHKNatype, YyreBOAOPOAbl C OTKPLITOM YrepoaHoN
Lenblo, B MOekynax KoTopbix Mexay atoMaMu yrnepoaa MMeeTca ofHa ABOVHas CBS3b,
Ha3blBAKOTCHA Q/TKEHAMM.

JesatenbHOCTb o -

[Nonpobyite cocTaBUTb rpaduyeckytdo GOpMy/ly allkeHOB, B MO/eKy/ne KOTOPOro
NMeeTCsd OAMH, ABa M TpW aTtoma yrepoaa. Hanuwmnte snekTpoHHyo GopMysy Mo-
NEKYNbl 3aMEHASA CBSA3M OOLLUMMY 31EKTPOHHBIMY NapamMmn B BEPHbIX Fpaduyeckmnx
dopmynax.

Bo3moxHo au cocmagume 2paguyeckyrto opmysy 015 ecex mpéx monekyn? 060cHylime
80U MbIC/U.

\_ J

B mMonekynax yrneBoaopoaa ABOWMHas CBsA3b MOXET 06pa30BaThCs TO/IbKO MEXAy aTo-
Mamn yrnepoga. [Ans o6pa3oBaHns OBOMHOM CBA3W B MOMEKy/e afikeHa AO/KHO CO-
[ep>XaTbCs MUHUMYM [1Ba aToMa yrnepoaa. 10 3Tol NpuynHe Y ankeHoB He CyLLecTByeT
npeacTaBuTens C OAHWM YrepoAHOM aTOMOM B Mofiekysie. Y nepsBoro npeacrasutend
ankeHoB B MofieKy/ne nMeeTcs ABa atoma yrnepoaa. CoctaBum rpadudeckyto dopmyny
ankeHa c AByMSA aToMaMu yrnepoaa B cocTaBe.

C=C = -C=C-—- = H-C=C—-H
o H o n
rpucoegunHsgaem
ABa aroma y/’ﬂepo,aa y‘-II/ITbIBCIFI LIeTI::IpéXE?O/7€’HTHOCTb ﬂpMCOG‘ﬂMHﬂeM ATOMbI
MCMO/Ib3yS CBA3MN yrnepoaa 4ncsio cBsazen A1 Ka>K4oro BOAoOpOAAd K atomMy
ﬂBOﬁHOﬁ CBSA3bIO. aroma yrriiepoga 4osoAnm 4o 4. yrnepoAaa.

Kak BMaHO, dopMy/ia NnepBoro npeactaButens ankeHos nonydaetca C,H, 3710 BelllectBo
Ha3blBAETCA 3TeHOM. TakuM e crnoco60M MOXHO NMpeacTaBuTb rpadudeckyo bopmysy
BTOPOro NMpeAcTaBUTeNst aflkeHOB.

dopmyna BTOporo npeacraButens ankeHoB Cs;Hg. 370 BellecTBo Ha
HOM. Kak 1 ankaHbl, ankeHbl OTIMYaloTCA APYr OT ApYra OAHOM UM HECKO/bK




®dopmyna ankeHa HasBaHue ankeHa 10
C,H, ITeH
CsHe Mponex
CaHg bByTeH
CsHio [leHTeH

Kak BMAHO ¥3 Tabnuubl B ankaHax 4YMcio aToMOB BoAopoda B 2 pasa 6o/blle yncna
aToMoB yrnepopaa. To ectb dopmyna ankeHos 6yaet C,H,, (n>2).

Tpnvep | \
Mo

Onpepenvte Gopmyny ankeHa, OTHOCUTENIbHAA MONEKYNAPHas Macca KoToporo pasHa 70.

YuutbiBas, uto dopmyna ankeHos CH,, oTHOCUTENbHAS MONEKYISPHAA Macca y HUX
nonyyaercd 14n.

AJIKEHbI

14n =70
n =15 (CsHy)

MNpoBepb cebs ™

G (2]

Onpepnenute ankeHa, 0,2 MOb KOTOPOro nMmeet maccy 11,2 1.

it H

Mpu 3aMeHe B MOIeKy/e ankeHa CBS3el 3/1eKTpoHaMK, KOTopble 1x 06pasytoT Nnosy4da-
eTCs 9N1eKTPOoHHasA GopMyna ankeHa.

AnKen MonekynapHaa  padunyeckas OneKTpoHHas
dopmyna dopmyna dopmyna
—C=C— H:C:=C: H
JTeH CoH, H Ii Ii H HH
Ili H
MNponeH CsHg H-C=C—C—H H CCC H
o H HH
O6cyaute

Ipu 06pazosaruu Mosekyasl 3MaHa ydacmeayrom 14, a e monekyne 12 3nekmpoHos. Ho npu 06-
Pa308aHuU Kaxdol u3 3mux mosekyn cobaodaemcs npasuno okmema. O6vACHUME NPUYUHY
CPABHUBASA 3NIEKMPOHHYH GOPMY/Y 3MUX BELecms.

Kak 1 B a/nkaHax, B anlkeHax CTeNeHb OKMCNEHNA aTOMOB yrnepoaa MOXHO onpene/intb
YMCMOM aTOMOB BOAOPOAA, MPUCOEANHEHHBIM K HUM. ATOMBI yrnepoaa nosay4atoT a/1ek-
TPOH OT aTOMOB BOAOPOAA M MOKA3bIBAKT OTPMLATE/IbHYIO CTENEHb OKNC/TEHNA.

H
202 2 -1 )3
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AJIKEHbI

@ [lpoBepbTe N3yYeHHOE

1. Cpean gaHHbIX BeWweCcTB Bbibepute
ankeHbl.

1. CH,—CH,—CH,
2.CH~CH=CH-CH,
3. CH=C~CH,
CH,
4. H,C—CH,
S

5. CH,= CH—CH,

2.
CH2 — CH2 CH2= ?—CH3
CH,
AN b
O6Lwas
dopmyna =?

e

CH,=CH— CH;

S

CH~ CH=CH—-CH,

3. CH; - CH, - CH; n CH, = CH — CH;
Y10 OT/IMYaeT MoNeKy bl
1. Yncno atomoB yrnepoaa
2. Yrcno atomMoB Bogopoaa
3. Yncno ceazen, gnrHa Kotopbix 0,154 Hm
4. Ycno HeMONAPHBIX KOBANEHTHbIX
cBa3en
5. Yncno HenongpHbIX 0-CBA3EM

4. 3aBepLlinTe Cxemy.

AnkeH, B MOneKyne KOToporo
cogepXunTca n atToMoB

yrnepoga
Yuncno O6uwee OTHOoCcUTEeNbHasA
aTomMoB ymcno MoneKynsipHas

BOAOpPOAa: aTOMOB: Macca:

N\

~

5. Bnvwute 4ncno CoOoTBETCTBYIOLLNX CBS-
3el B MyCTble GYENnKu.

<«— JTaH —»

| |

Yncno nonspHbIX Yucno HemonsapHbIX

KOBA/IEHTHbIX KOBA/IEHTHbIX
cBszen cBA3en
- 9TeH —»

6. Onpegenurte 4nMcno BTOPUYHbBIX U TPETNY-
HbIX aTOMOB Yr/1lepofa B COeANHEHNN.
CH,—CH= Cli—CHZ— CH,
CZHS

7. MNocTponTe Ang ankeHoB rpadurk 3aB1UCK-
MOCTW MacCOBbIX fonel (%) yrnepoaa v
BOAOPOAA OT UX OTHOCUTENIbBHON MOMEKY-
NAPHON MaccChbl.

8. CKONbko aTOMOB BOAOPOAA COOEPXMUT
a/lkeH, Mo/ekyna KOToporo coaepxut 15
aToMOoB?

9. Monekyna nponeHa coaepxnt 3 atoMma
yrnepoga v 6 atoMoB Bogopoaa. lNodyemy
K KaXaomy aToMmy yrnepoga He npucoe-
OMHSETCa No ABa aToMa BOAOPOAa?

10. B Mmonekyne ankeHa B 06pa3oBaHum
ceazeln yyactBytoT 30 anekTpoHoB. Onpe-
aenunte obLLee YnC/10 aTOMOB B MOJIEKY-
/1€ 3TOro ankeHa.

11. CocraBbte rpapuyeckmne GopMysbl anke-
HOB, KOTOPbIM COOTBETCTBYIOT YIT1IEPOA-
Hble lemm C=C-C-CnC-C=C-
Onpepennte cTeneHb OKMUCIeHNa aToMO

yrnepoaa.
0\




[IpOCTpaHCTBEHHOE
CTPOEHWe MOJIeKY/ a/IKeHOB

OnbITbl NOKa3blBaloT, YTo AamHa cBasm C = C B MONeKy/e aTeHa MeHblUe AVHbI
cBa3un C — C B Monekyne staHa. A takxe sHeprusa ceasmn C = C B MONEKy/e 3TeHa B
[ABa pasa meHblle sHeprum ceasu C — C B MOneKyne 3TaHa.

AJIKEHbI

[Moyemy dnuHa c8A3u Mexcdy amomamu yenepoda 8 Mosiekysne 3MeHa MEHbWE N0 CPABHEHUIO
¢ 0nuHoli coomeemcmeytowjeli C8A3u 8 MoAeKy/e IMaHa?

Moyemy 3xepaus ceasu C = C He pagHa 08YXKDAMHOMY 3HaYeHUt0 00uHapHol ceasu C — C?

N

JAeaTenpHoCTb o ~

[Mpn M3yyeHUr NpPOCTPAHCTBEHHOIrO CTPOEHMS MOJIEKYN dTaHa W MponaHa Mbl, ,
onpeaennIv, YTto Yrbl Mexay cBA3aMu coctasnget 109°28". A npu ModenMpoBa- k

HUW 3TUX MOSIEKY/T YBUOENN, YTO BCE aTOMbl HE PACMOMOXEHbI Ha OAHOM M/IOCKO-
cTv. Vicnonbaysa npeablayLlyto TeMy, 06bsAcHUTE 06pa30BaHKsa CBA3W B MOIEKY/Nax
3TeHa U nporneHa. VIcnonb3ysa CTeP>XHN 1 LWapoB (MM NAacTUAnHA U CinYeK) no-
CTPOMTE WAapPOCTEPXKHEBYIO MOAE/b 3TEHA U MPOMneHa.

CkosbKo 2padycog AomicHbl GbiMb yenbl MeXcOy C8S3AMU 8 MOAEKYaxX GKeHa?
Kakue amomel 8 3mux Mosiekynax pacnosioxceHs! Ha 00HOL naockocmu?

. J

PaccMOTpUM MPOCTPaHCTBEHHOE CTPOEHME aKeHOB Ha MpUMepe NepBOro npeacra-
BUTENA TOMO/IOMMYECKOro psada Monekysbl aTeHa. [Mpy obpa3zoBaHWM 3TON MONEKY/bI
Tpu opbutanu (0gHa s- 1 ABe p- OpoOuTann) HapPY>KHOIrO SHEPreTMYEeCKOro YpoBHA aTomMa
yrnepoaa rmbpuansnpyack 06pasytoT sp?- rmbpuaHbIX opbuTaneil.

sp2
-2 v

° + T : sz
P

2

O6pasoBaHHble sp? rMbpuaHble opbuTan MakCcMManbHO yaansioTca apyr oT apyra. B
3TOM C/lyyYae yron Mexay HumMm coctasnqaet 120°,

®dopma sp? - rbpraHbIX




[Be rmbpuaHbie opbuUTann Kaxaoro atoma yrie-
pOAa, NepeKpbIBadcb C s-opbutansgMu aTOMOB
Bodopoada (sp? — s nepekpbiBaHue), o6pasyioT
C — H cBsa3n. Tpetbn rnbpunaHble opbutann ato-
MOB Yyrepofa, NepekpbiBadcb BAOMb MPAMON ' T
NVIHWW, COeANHRALLEN LeHTPbl aaep aToMoB, 06-
pa3ytoT C — C 0-CBA3b. (Sp? — sp? nepekpbiBaHue).

Cxema obpazosanus
Kak BMOHO B oTan4dmne ot MOJTIeKy/1 3TaHa aTOMbl o-céA3ell 6 MoleKyie dmena

yrnepoja B MOSeKy/nax 3TeHa pacrnofioXeHbl Ha
OfIHOW NocKocTW. B aTomax yrnepoaa, He npu-
HABLUMX ydyactuga B rmbpuamsaumn, p-opbutanm
HanpaBieHbl NepneHanKyNsSpHO K MI0CKOCTH,
B KOTOPOW Haxoaatcs opbutanu, obpasytolime
curMa CBs3W. ITn opbuTtani 3a CYET 6OKOBOTrO
nepekpbiBaHUS Mexay coOol BbILLe 1 HUXe Mo-
CKOCTW, B KOTOPOW HaxoAATCs aToMbl, 06pasytoT
BTOPYO — T (rv) CBA3b (p-p NepekpbiBaHmne).

AJIKEHbI

Cxema obpasosanusi
TT-C653U 6 MONIEKYIle IMeHa

Hwxe paHbl WapocTepXHeBas 1 WapoBas MOAeNN MOJTeKy/bl aTeHa.

\ @ @
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Lllapocmepoicnesas laposas modens
MOOeTb MONEKYIbL IMeHa MOnexynvl Imena

%20° S
C C

~

CpaBHwWTe NpocTpaHcTBeHHoe cTpoerne monekyn CH, = CH, 1 BF;

® 6
® ® .
N

Yem cxoxcu cmpoeHus smux monekya. 06vbAcHUme npuyuHy.

N




Y Apyrvx npeacraBuTenein roMonorMyeckoro psaaa asnkeHoB, KpoMe aToOMOB Yriepoaa 10
npv OBOMHOW CBA3M, OCTa/lbHble aTOMbl yrniepoda Haxoaatca B sp° rmbpuaHoOM COCTo-

aHun. Hanpumep, B Monekyie nponeHa Asa atoMa yriepoaa Haxoaarcs B Sp?, a oauH

atoM yrnepoaa 8 sp® rmbpraHOM COCTOAHNUM.

H
SpZ spZ | sp3
nf=f-n
H H H

AJIKEHbI

B Monekyne nporneHa atombl yriepoaa, Haxoaswmecsa B sp? rubpuaHOM COCTOAHUM, TPU
atoMa BOAOPOAA M OAMH aTOM YIIepoaa, KOTOpble CBA3aHHbIE C STUMM aTOMaMu YInepo-
08, HAXOAATCA BCerga B O4HOM MNIOCKOCTW. ATOMbI BOAOPOAA, COEAMHEHHbIE C aTOMOM
yrnepo/aa, KOTopbIi HAaXOAMTCHA B Sp° rMOPUAHOM COCTOSAHMMW, 06Pa3ytoT BaleHTHbIN Yo
109°28". Huxe gaHbl lapocTepxxHeBas v WapoBas MOAeIM MO/IEKY/ NponeHa.

@ O

© ®
)

Llapocmeporcnesas Lllaposas mooens
MOOeb MONEKYIbl NPOnena MOJIeKybl nponena .

Tpunep 3
emo

Onpeaenute 4ncno rmbpuaHbix opbutanen B Moaekyne nporneHa yyactsylolme B
06pa30BaHNK CBA3M.

CHayvana nuweM rpaduyeckyto Gopmyny MoneKy/bl MponeHa 1 ykasbiBaeM rnépunagHoe
COCTOSIHME aTOMOB yr1epoaa. H
spt sp sp’
B
H H H
Kak BMAHO, ABa aToMa yriepoaa B MO/IeKy/le nponeHa HaxoawTCsa B SP2, a oWH aToM
yrnepoaa B Sp° rmbpuaHoM COCToAHMW. B 06pa3oBaHny CBA3M y4acTBYIOT TpU rMbpua-
HbIX OpOUTaneid aToMoB yrnepoaa B SP? rmGpPUAHOM COCTOAHUM U YeTbipe FMOPUAHbIX
opbuTanein atoMoB yrniepoaa B Sp° rmbpuaHoM CoCToaHMM. Toraa YnMcio aToMOB yrie-
_ poaa rmbpuaHbix opbuTtanern y4acTBylolnx B 06pa3oBaHun ceasen dyaetr 3+ 3 +4 = 10./

MpoBepb cebs N
eme

e Yncno rmbpunaHbix opbutanem Yncno atoMoB yrnepopa B
y4acTBYIOLLMX B 06pa3oBaHN CBA3EW Monekyne
ANKeH a b
AnKaH a-2 X

Onpepenvte Xx.

Lo AR

.




AJIKEHbI

B Monekyne ankeHa nocie o6pasoBaHua
O-CBA3M MeX/y aTomamu yrneposa p opbutanm
3TWX aTOMOB MPUTArMBAIOT APYr Apyra. 3a CU&T
06pa30BaHNA T-CBA3M NPU NepPeKpPbIBaHMM ITHX
op6utanen agpa aToMoB yrnepoda npuéamxka-

IOTCA APYr K Apyry euié onamxke.

nepekpbiBaHne
___ p-opGuTanei

O-CBA3b

O-CBA3b

o-rabita

It

PG5 cBazb

B pe3ynbrate paccTtosHue mexay aapamu yrnepoda yMeHbllaeTcd. B Monekyne staHa
annHa ceasm C — C paBHa 0,154 HM, @ B Monekyne ateHa anvHa ceasum C = C coctaBnger
0,134 HM. L elwé nprn 06pa3oBaHnmM 7-CBA3M NN0WaAb NepeKpbiBaHUA opbuTanein ObiBaeT

MeHblle, 4eM B O-CBA3N.

>Dp-<

0-C653b, 00PA3068AHHAsA
nepexpuvleanuem ubpuUOHslx opoumanei

TT-C6513b, 00PA308AHHAA
nepexpuleéanuem p-opoumaneti

|_|03TOMy SHeprna n nNpo4YHOCTb TT-CBA3W MeHblle, 4eM B O-CBA3W. A SHEeprns ABONHOM

CBA3M MeHblle aHeprny AByx O-CBA3EN.

> Dp< >CIPDP-<

| 347 kllc/mons 347 kllorc/monw |
2-347 klloic/mons = 694 r/ic/mons

>Dpr<

| 347 kllc/mons 265 kllorc/monw
347 k/oc/mons + 265 k/loic/mons = 612 kl]oc/mons

@© nposepsre M3y4YeHHoe

1. Onpegenute No WapoCTepsKHEeBON MO-
eV MOMEKY bl aTOMbl YT1epoaa, Haxo-
OALMECH B SP’ TOPUOHOM COCTOSHN.

2. Onpenenute, B Kakol nocneaoBateb-
HOCTI YBENNUMBAETCS YNCIO MMOPUOHBIX
op6vTaner B 4aHHOM psay BELLECTB.

1. MeTaH 2.3TaH 3. 9TeH

MN1,2,3  B)1,3,2 02,13
D)2,3,1 E)3 21

3. Kak MOXHO 0OBbACHUTb OT/IMYKSA NPO-

CTPAHCTBEHHOIO CTPOEHUSA MOIEKY/
STaHa U aTeHa?

4. KaknMu 371eKTPOHHbIMKM 06/1akaMu obna-
[atoT aToMbl yriepoaa MoneKynbl Npo-

neHa? O60CHyITE CBOW MbIC/IN.

AN

~




5. B kakux Monekynax ankeHoB cyMMa A/nH
CBA3Eel mexay atomamu yrnepoga Cco-
ctasnget 0,442 HM?

1.CH,=CH—CH,  2.CHCH=CH-CH,
SEE=E=0) 4.CH,=C—CH,~CH,
CH, CH,

6. Pacnpenenute B TabvLy BblpaxeHns o6
aToMax yrnepoaa B Mofekyne

1 2 3
CH,=CH—-CH,

ATOM yrnepoga

1 2 5

a. Haxopstcs B sp° ru6puaHoOM COCTOAHWM
b. O6pa3ytoT ABe CBA3W 3a CYET nepe-
KpblBaHUsA Sp? —s

c. CreneHb okucneHus —1

d. O6pa3zyoT 04HY HEMONSAPHYIO
KOBA/IEHTHYIO CBA3b

7. BCnoMHUTE B3aMMOCBA3b MeXAay OJIMHOMN,
SHepruen n KpaTHOCTbIO XMMUYECKON CBSA-
31 B MOIeKy/1ax mexay atomamn. Kak Mox-
HO OOBACHUTb 3TY 3aKOHOMEPHOCTb Ha MpPW-
Mepe aTaHa 1 aTeHa?

8. 3aBepLunte cCxemy, AOMUCHIBASA B AYEKM
BeuwlecTtsa SO,, CH,, H,O n C,H,

LleHTpanbHbI
aToM HaxoauTcs
<5 sp rn6puaHoM
COCTOSHUM

—>

Monekyna
nongpHas

Monekyna

<«— BeuwectBo —_p
HenongpHaga

LleHTpanbHbIni
<— QaTOM HaXOAUTCS
B SP? rMépuaHom
COCTOSIHUM

N

9. B Kakux Criydasx cxeMbl nepekpbiBaHns
3NEKTPOHHbIX 06/1aKOB COOTBETCTBYHIOT
CBA3AM B MOJIEKY/e 3TeHa?

10. Icnonb3ysa OaHHbIE HMKEe BbIPaXeHusa O
MO/IeKy/1ax mponaHa v nNponeHa, NocTpon-
Te Knacrtep.

Monekyna
nponaHa nporieHa

SN N

1. uncno sp® rnbpudHbix opbutanei = 4
2. BCe BaneHTHble yrbl =109°28
3. 4UMCNO NOASAPHBIX KOBANEHTHbIX CBA3EM = 8

4. 4ncno ces3en, obpas3oBaHHbIX NepeKpblBa-
HVYeM rmbpuaHbix opbutanen =2

Monekyna
Ky —> -

5. uncno HEeMNONAPHbIX KOBA/IEHTHbIX CBA3EN = 3

11. CHZ = CHZ —_— CHz = CH - CH3 —_—
— CH; — CH = CH - CH; 0114 BelwecCTB, oaH-
HbIX B pAgy, onpenenvte COOTBETCTBUE.

1. YBenuumBaetcs a. ModpHaa Macca

2. He namengetcs b. yncno m-ceazen

3. YMeHbllaetcs  C. YNCNO Sp? rMOpUAHBIX
opbutanen
d. uncno sp® rmbpuaHbIx
opbutanen
€. uncno ceasen, obpa-
30BaHHbIX MepeKkpbiBa-
HUEeM Sp?—s

12. Bbluncamre OTHOCUTENbHYIO MONEKYNAP-
HYIO Maccy asnkeHa, B MO/IEeKy/e KOTOg,
POro 4ncio sp® rmbpuaHbIx opbutane
B 2 pa3a 60/blle Yncna sp? rmbpuaHk
opbutanei.

- W

%
<
=
<




PA3,£I,EJ'I9
HomeHKNnaTypa afIkeHoB

o kaxgomy TenedOHHOMY HOMEPY MOXHO onpee-
JINTb KaKOW CTpaHe, PernoHy, ropoay OH OTHOCUTCS. [o- |
TOMY YTO B HOMepe OTPaxaeTCd KO CTPaHbl, pernoHa,
ropofa 1 HoMep TenedoHa KBapTUpbl. Hanpumep:
Koo cmpari Koo 2opooa
>
9932420 XXXXX)
Koo pecuona Homawnuii nomep
menegona

@ A Ymo gelpaxcatom yacmu, U3 KOMOPsIX COCMABAEHbI HA38AHUS
Q/1KeHo8? 2 2 2

et

9

Bo BpeMs OTKPbITUA NepBbiX a/lKeHOB UM Aann Ha3BaHKWs, rae OKOHYaHWe «aH» B KOHUE
Ha3BaHUAX anIkaHOB 3aMEHAETCS Ha «i/1eH». DTU Ha3BaHUSA CUMTAIOTCA MCTOPUYECKUMMN
HasBaHuamu. Hanpumep, C,H,; atuneH, CisHg —nponuvnen wn ap. [MoaTomy ankeHsbl
Ha3bIBAIOT yr/1IeBOAOPOAAMM PAAa STUNEHA.

[Npu oTWEenNeH 0QHOro aTomMa BoAopoAa OT MOIEKY/Ibl TUAEHA NONyYaeTCa paavkan
(CH, = CH-), KOTOPbIN Ha3bIBAETCS BUHM/T PALANKA/IOM.

Ho c yBennyeHnem ymcna npeacraButenei aToro Kaacca BO3HMKaeT HEOOXOAMMOCTb MC-
Nob30BaTb OAMH CNOCO6 ANS Ha3BaHUA 3TUX BellecTB. Kak 1 B ankaHax, a/lkeHbl Toxe
MOXHO Ha3BaTb MO paLMoHanbHON HOMEeHKNaType.

JeatenbHoCTb

BcnomMHuM Ha3BaHUs afikaHOB Mo paLLMOHa}'IbHOl7I HOMEHK/AaType. B atom Cny4dae BCeX
aA/IKaGHOB paCCMaTpmBaAlOT Kak NMpomn3BoOAHble METaHa. CHauvana Ha3blBatoT pPaanKasos,
B KOHLIe C/TOBO MEeTaH.
[Tpou3800HbIMU KaKO20 GAKEHA PACCMAMPUBAEM BCeX Q/IKEHO8 NPU HA3bIBAHUU UX NO
PaYUOHANLHOL HOMeHKAamype?

CH, =CH — CH; u CH, = CH — CH, — CH; kak 6ydem Ha3saHue 3mux ewjecms no
PAYUOHANMLHOL HOMEHKamype?

CH;—CH=CH-CH; u CH,= IC—CH3 KaK pasnu4ume Ha38aHUS 3MuX Q/KeHO8

CH,
no payuoHanLHol HoMeHKkAamype?

MpK HasblBaHWK aTKeHOB MO PaLKMOHaIbHOM HOMEHKNaType NepBoro NpeacTaBuTens p—ﬁ?
3bIBalOT Kak aTuneH. OcTanbHbIX NpeacTaBuTenein paccMaTpmBaloT Kak npom3Bogwa2/f‘ J
3TvNeHa. PacCMOTPUM Ha3blBaHWA HECKONBbKMX a/lKeHOB MO paLMOHaIbHOM Homeﬁma%yi//
pe, KoTopble 06pa3oBaaMCh NPY YaCTUYHOM UM NO/THOM 3aMeLLeHNN aTOMOB Qg;/ Ofle
3TUIeHa ankWbHbIMU paarkanaMmu. B Monekyne stuneHa ognH 13 aTOMOBAB@,ﬂO a 384
MEHVM Ha MEeTU/bHbIV paanKar:

H-C=C-H =  (CH=CH-(CH ot
H H e
STUJICH METHUIIDTUIICH \\

N



Echv s MOeKyne aTnneHa ABa atoMa BOAOPOda 3aMeHNTb Ha ABa MeTU/IbHbIX paanKana, 10
TO NOJTIyHatoTCA ABaA PAa3HbIX a/IkeHa.

H-C=C—H
ATOMBI BOAOpPOAa 3amMellatoTcd ATOMBI BOAOPOAa 3aMellatoTCd
NpU pasHbIX aToMax yrnepoaa Npu 0fHOM aToMe yrneposaa =
H-C=C—H H-C=C—H 5
HoH H H 3

l '

=C—CH
CH~CH=CH—CH, CH, EHC d
3

Ecnm B Monekyne atuneHa Asa n 6o5ee aTOMOB BOAOPOAA 3aMellatoTcs OAHUM U TeM
Xe paanKanoM, TO YKasblBaloT YMCNO PaavKanos (gu-, Tpu-, TeTpa- v Ap.). IonydeHHble
06a afnikeHa no paunoHaibHOM HOMEHKNAType Ha3blBAOTCS ANMETUNSTUIEHOM. [N TOro
4TOObl PA3/IMYaTh 3TW aNIKEeHbl MCMOMb3YIOT CI0BA CUMMETPUYHbBIA UM HECUMMETPUUHbI.

cH, cn, cH=Cton,

CH, /

CUM-ONMETUNITUNEH HeCum-gnMeTnnaTnieH

Echv B MOeKyne aTh1eHa atoMbl BOOOPOAa 3aMellatoTCA Pa3HbiMK paankasaiaMm, To OHN
HYNTAKOTCA OT MPOCTOIro K C/ZTIOXKHOMY.

CH,+CH=CH{-C,H, CH,
CZHS
CUM-METUNSTUISTNEH HeCUM-MeTUNSTUNSTUNEH

Ha30BEM NoKasaHHble HUXe anKkeHbl No pauMoHaIbHOM HOMEHKIaType.

CH3CH3 CH3CH3 CH3C2H5

CH, CH,CH, CH,CH,
TPUMETUNSTUNEH TeTpaMeTunaTnneH TPUMETUNISTUIITUNEH

C yBe/IM4yeHneM 4mcmna atomMoB yrnepoda B MOJieKy/e, BO3HMKAtOT TPYAHOCTU NMpW Ha3bl-
BaHWK a/IKEHOB MO pPaLUMOHaIbHON HOMeHK/aType.

CornacHo MeXﬂyHGpOﬂHOIZ HOMeHK/1aType, Ha3BaHNd Hepa3BeTBnéHHbIX anKeHoB 06-
pasytoT |‘|yTéM 3aMeHbl OKOHYaHNA «dH» B HA3BaHUAX COOTBETCTBYIOLMX a/lKaHOB Ha
OKOHYaHNE «eH».

H3C — CH3 == H2C = CH2 CH3 — CHZ_ CH3 == CH2 =CH- CH3
STaH oSTeH nponaH nponeH L/

Korga B rmaBHOM Lenun Yncno atoMoB yriiepoaa 60/blue TPeXx, TO LleNb HYMEPYIOT C TORO
KOHUA, Kyaa 6nmxe ABOMHadA CBA3b. B KOHUe Ha3BaHWA ankeHa 0603HavatoT nono
[OBOWMHOM CBA3M HOMEPOM TOro YI/IepPOAHOro aTomMa, OT KOTOPOro HaunmHaeTCcsd ABOWHA
CBA3b (MECTO ABOVHOM CBA3W). Hanpumep:



AJIKEHbI

1 2 3 4 1 2 3 4
CH, = CH- CH,— CH;, CH, - CH=CH- CH,
GyTen-1 6yTeH-2
[Npu Ha3blBaHMW PAa3BETBNEHHbIX a/IKEHOB N0 MeXxayHapoaHOM HOMeHK1aType O0/IKHa
COGﬂfO,ElaTbCFI nocnenoBaTe/ibHOCTb Ceaywnx npasus.

1. B Mmonekyne BbIGMpaeTca camas AavHHanA Lenb, COAepKallas ABOWHY CBA3b (r1aB-
Haqa uenb).

2. Hymepauuio aToMOB yriepoa B I71aBHOM Lenu HauymHaloT C TOro KOHLUa, Kyda 6amxe
[BOVIHAa CBA3b.

3. CHayana B [MaBHOW Lenu nokasblBatoT HOMepP Yrepoaa, K KOTOPOMY MPUCOEANHEH
paavKasn, Yicno (am -, Tpu -, TeTpa -, M Ap.) PaAMKanoB, KOTOPbIe YMTAKTCA OT MPOCTOro
K CNIOXHOMY.

4. B rnaBHOW Lenu 3aMeHAT OKOHYaHNE «aH» COOTBETCTBYOLWMX a/IKaHOB Ha «eH» 1, Ha-
KOHeL, YMTaloT HOMep YIMepoaHOro atomMa, OT KOTOPOro HauMHaeTCs ABONHAadA CBA3b.

Ha HuxxecnepaytollemM npyMepe AaHa Ha3blBaHWe a/lkeHa Pa3BeTBIEHHOO CTPOEHWS KC-
No/b3yst AaHHYO NOCNeA0BaTEIbHOCTb!

1. Boibupaetca oiMHHaaA uenb B MOsIekyne. 2. Hymepyetcsa rnaBHasa uenodka.
CH, CH,
| 1 2 3 4l 5
CH3—CH=(|3—CH—CH3 CH3—CH=|C—CH—CH3
C|H2 C|H2
CH, CH;

3. OTMeyaeTcs MecTo, YMCNo 1 Ha3BaHMe paanKanos.

CH,
1 2 3 4 5
CH,—CH= C—CH-— CH, 4-wmetun-3-stun
|
CH |
CH,

4. OTmMedaeTca Ha3BaHue rMaBHoOM Lenn 1 MecTo ABOWNHOW CBA3W.

o
éH3 - éH : —‘bH — (5:H3 4-MeTHII-3-3TUIIIEHTEH-2
|
CH,

|
CH,

JeatensHOCTb 9

CocraBbTe aIropnT™m cnocoba Ha3blBaHWS cnegyroumx ankeHoB, NCNob3yd Nocsie;
[0BaTe/IbHOCT HOMEHK/1aTyPbl a/IKeHOB 1 BCMNOMWHAA HOMEHK/1aTYypy a/IkaHOB.

CH;
|
CH;—CHZ—CH=CH—(|:H—CH3 CH3—CIH—CH=CH—CI3—C
CH3 CH3 C 3

Kak npednoxume Hazeame no MexdyHapodHoli HoMeHknamype askeH, ecu 8Mose.
2eKCaHa 00H020 amoma u3 8000p00a NPUCOeAUHEHHbIL K mpemeeMy amom
30Mewjame MemU/IbHbIM, O K 4emeEepmomy amomy yenepooa 8UHUb




Ecnu aBoliHaga CcBSA3b HAXOAMTCA Ha OAMHAKOBOM PacCTOAHNM OT KOHLILOB MaBHOM Lenwu, 10
TO HyMepauunto npoBogdT Ha OCHOBe MNpaBu/l, NU3yYEeHHbIX NPy HOMEHK/1aType a/IKaHOB.

CH, CH,
4 3 2 1 6 5 4 3 2 1 6 5 4 3 2 1
CH, CH, CH, CH, 3
]
CH, E
2-meTunbyTaH-2 3-MeTnn-4-atnnrexkcen-3 2,3,5-TpumeTnnrekceH-3
Hymepayus nauunaemcs ¢ Hymepayus nauunaemcest ¢ mozo Hymepayus navyunaemcs ¢ mozo
mo2o Konya, Kyoa 6audice KOHYd, Kyoa Oaudice npocmou KOHYa, 20e OONbUie Pa36enieHul.
paouxar. padukan.

~

HazoBute crnenytolime yrneBogopoabl Mo MexayHapoaHoOn HOMEHKaType:

CH3 _(le - CH3 CH3 —CH- CH3
|
CH; - CH, - |CH— CH-CH,-CH; vs CH;-CH,-C-CH-CH,-CH;
Il
CH; CH,

C yem c8A3aHO pe3koe omauYue Ha38aHUL IMUX 8ewjecms HeCMOmpPS Ha Mo, Ymo
CmpoeHue ux monekyn 6ausko dpye opyy?

\_ /

Mpuviep \
o (1)

B Monekyne ankeHa ¢ MYHVMasbHbIM YMC/TOM aTOMOB Yyriepoa MMeeTCa OMH acuMMe-
TPWUHbBI aToM yrnepoaa. HasoBute ankeHa no MexayHapoaHOn HoOMeHKAaType.

ATOM yrnepoaa, K KOTopoMy MPUCOEAMHEH YeTbipe pasHbiX aTOMOB WMAK FPYMnbl aTOMOB
Ha3bIBAETCHA aCUMMETPUYHBIM @aTOMOM yrepoaa. Y1o0bl YNCI0 aTOMOB yriepoaa 6bi1o
MWHUMA/IbHbIM K @TOMY Yyrieponda npucoegnHaeTcqa ognH BVIHVI}'IbeII7I, oanH MeTVIﬂbeIVI,
OAVIH 3TWNbHbIN paavkaibl U OAMH aToOM BOAOPOAA.

H
| s

CH2 =CH - (Ij_ CH2 — CH3
CH;

Y106bI Ha3BaTb N0 MexayHapoaHO HOMeHKaType HYMEpPYEM C TOFO KOHLA, Kyaa 6mxke
[BOMHAaA CBSA3b.

1 2 3 4 5
CH2 =CH - Cle— CH2 - CH3
CH;

3-MeTunneHTex-1




MpoBepb cebs
e (2)

CED 18

— Bewecrso MecTononoxeHune B O6Lee Yncno aToMoB B
=0 rOMOMOrMyeckom pagy Monekyne

E AnkaH a 17

¥ AnkeH a ¥

5 Onpepenurte x.

@ [poBepbTe M3yYeHHOe

1. B Kakux cnydvadx Ha3BaHWA a/lKeHOB
OaHbl HeMpaBWIbHO?

CH2=CH—CH3
Y 1. neHTeH 2. METUN3TUNEH

CH—CH=C—CH,
CH,

— T

3. 3-meTnnbyTteH 4. TPUMITUNSTUIEH

A1, 2 B) 2, 4 01,3
D)1, 4 )23

2. B Monekyne neHteHa-2 atoMbl BOAO-
pofa, CBsi3aHHble CO BTOPbIM M Tpe-
TbMM aTomMamu yrnepoda, 3aMeHuTe
3TWUNOBbIM paankaaoM W Ha3oBUTE
nosy4eHHoe coefuHeHne no Mexay-
HapoO4HOW HOMeHKaType.

3. Kakne pagmkanbl obpa3syotcsa npu
pa3pblBe CBSA3el Mexay BTOpbIM
TPeTbMM atomMamu yrnepoga B rnas-
HOWM uenu Monekynbl 3,3-aMMeTnnoy-
TeHa-1?

~

HasBaHue no
Yrnesopopon MexpyHapoaHowm
HOMeHKnaTtype

CH, ~CH — CH, CH,

L, 2-metnunbyTaH

CH, -~ CH - CH=CH,

G, 3-metnnbyTen-1

HecmoTpss Ha CXOACTBO B CTPOEHMU-
AX AaHHbIX GOPMYN ankaHa 1 ankeHa,
MEeTUNbHbIN paaukan B MaBHOW Lenu
pacnonoXeH Yy pa3HblXx aToMOB yrne-
pofa. O6bACHUTE NPUYMHY.

5. Ecnv B Monekyne ankeHa [ABOWHad
CBA3b ¥ pa3BeTB/eHNA PACNO/IOXEHbI
Ha OAMHAKOBOM PacCTOSHMM OT KOHLIOB
rMaBHOM Lenu, TO cornacHo MexayHa-
POAHOM  HOMEHKaType, Hymepauus
HauMHaeTCs C TOro KoHua, rae 6onblie
pa3seTBneHnin. O6bACHUTE 3TO NpaBu-
N0 Ha Mnpumepe M Ha30BUTE COOTBET-
CTBYIOLLNIA ankeH no MexayHapoaHowm

HOMeHKNaType.
CH,
CH,~CH-—CH=CH (II: —CH,
CH, CH,




(2

Hazosute no MexayHapoaHOW Ho-
MEHKNaType asikeH, No/lyYeHHbln coeau-
HeHneM paaukanoB BUHWIA W BTOPUY-
Horo 6yTuna.

8. Hazosute no MexxayHapoaHOM HOMEHKNa-

Type ankeH, B 0,5 Mongx KOToporo co-
nepxutca 36 1 yrnepona v B MOMEKyne
COLEPXKUTCA OOMH YETBEPTUYHbIM aToM

9. Ykaxute npaBuUIbHYO nocne,u,osaTenD

HOCTb NPaBW/I NPW Ha3BaHUK anKEHOB MO
MexayHapoaHOW HoOMeHKNaType:

1. Yka3bIBalOT MeCTO 1 Ha3BaHWe pagnka-
OB B I71@BHOW LEenu.

2. MNpoBOAAT HYMepauMio rMaBHOW Lenu
3. BeibupatoT rnaBHyto Lenb

4. OTMedatoT Ha3BaHMe MaBHOW Lenu

5. Noka3biBalOT MECTO ABOWNHOWM CBA3M

yrnepoaa.

10. 3aBeplunte TabAMLYy.

AnkeH

HassaHue no
MexayHapogHou
HOMeHKnaType

Ha3BaHue no paumoHanbHomn
HOMeHKnaTtype

CH; - CH=CH-CH;

2-MeTUnbyTeH-2

CUM-MeTUNN30nponnIsTUNeH

Ha3BaHWA a/IKeHOB.

i
CH:~CH=CH—CH
CH,

CH,

|
CH;~CH=CH —CH

CH,

CH,

|
CH;~CH=CH— CIH

CH,

11. CpaBHUTE AaHHble Ha Cxemax CTauu peakumnii 1 onpeaennte NpaBubHbIA «MyTb»

CH,
1 5 3 4 4,4-mameTnnOyren-2
CH~CH=CH-CH —<
I 4-jumeTnnOyren-2
CH,
CH, 4-meTusmenten-2
4 3 2 il
CH~CH=CH-CH —<
(Ing 1,1-numeTnnbyTen-2

5CH3 4-MeTHIITIeHTeH-2
1 2 3 4|
CH~CH=CH~CH

TETPaMETHIINICHTEH-2
CH,

1CH3 JIMMETHINEHTeH-4
S 4 3 2I
CH~CH=CH~CH

2-MeTHIIeHTeH-4

CH, )

10
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=
<




mpl/l O3HAKOMNIEHNN C a/TKaHaMW Mbl Y3HaA/IK, YTO CyLLeCTBYET ABa a/ikaHa C COCTa'\
BOM C4H1o.

AJIKEHbI

BytaH

el
N\

|_|pl/l COCTaB/IEHUN TAKOW e CxeMbl A/1A a/IKEHOB C COCTaBOM C4H8 nony4vyaeTcd:

MN306yTaH

?

S C4Hg —> ?
“ h \ ?

Moyemy cyujecmeyem yemsipe ankeHa ¢ cocmagom C,Hg, k0200 anKkaHoe ¢ cocmasom
C,H,o - dsa?

Kak 6ydem epaguyeckas popmyna ankeHos ¢ cocmasom C,Hs. /

N

Kak 1 B a/lkaHax, B afikeHax Toxe CyLLIeCTByeT CTPYKTypHasd Msomepus. Ho B oTinudmmn ot
ankaHoB, B a/IKeHax 3Ta M30MepKst BO3HMKAET 1 MO CTPOEHMIO YITIepeHoro CKeeta, 1
MO MOOXEHWUIO ABOMHOW CBA3W. KpoMe CTPYKTYPHOW M30MEepUN B aslkeHax BO3MOXKHbI
MEXK/1aCcCoBast 1 reoMeTpuyeckas nsoMepuu.

CTpyKTypHas n3omepus rno yrnepogHoMmy CKesKTy 1 1o noaoKeHuo
ABONHOI CBA3MN.

JeAtenbHOCTb 0

CocTaBbTe CTPYKTYPHbIX M30MEPOB BCEX a/IKEeHOB, MMEIOLLMX B COCTaBe YeTblpe aTo-
MOB yrnepoaa.

Yem omau4aromcs 3mu akeHsl?
Kakue cmpykmypHsie usomeps! cywjecmeyrom y asnkexa ¢ 5 amomamu yenepoda?

3oMepns yrnepoaHoro ckeneta 'y aflkeHoB, Kak 1y ankaHoB, HauMHaeTCs C npes
TeNd, B MOMeKy/e KOTOPOro HaxoamTca vetbipe atoma yrnepoaan (C,Hg).

CH,= CH—CH,—CH, CH;~ CH=CH—CH,

oyreH-1 6yTeH-2




Kak BuaHo 6yTeH-11n 6yTeH-2 oT/IM4atoTCa No NOMOXEHMIO ABONHON CBA3N. A B ByTeH-11 B 10
2-MeTUNNPONeHe MEeCTOMNONOXEHNE ABOMHOM CBA3N OAMHAKOBOE, @ CTPOEeHNe yrnepoa-

HOro ckeneta pasHoe. byTeH-2 1 -MeTMANpOoneH OTANYAKTCA U NO YITIEPOAHOMY CKENETY,

1 IO TONOXEHUIO ABONHOW CBA3W.

CTpyKTypHble n3oMepbl CTpyKTypHble 30Mepbl Mo
no yrnepoaHoOMy CKenety MOMOXEHNIO ABOVIHOM CBA3M

N

O6yTen-1 OyTeH-2 OyTeH-1
2-MeTUNNponeHx 2-MeTunnNponeH OyTEH-2

Wy \
3AAUA 0)
CocTaBbTe rpadudeckmne Gopmynbl ankeHos ¢ coctaBom CsHyg

CHadvana Hanuuem CbOpMy}'IbI A/IKEHOB HEPA3BETB/IEHHOIO CTPOEHUA. [lBoriHaga cBa3b B
TJI@aBHOM LIEMY MOXET HaxXOAUTCA B ABYX MOMOXKEHNAX.

cC=C-C-C-C c-Cc=Cc-C-C
[leHTeH-1 neHTeH-2

AJIKEHbI

Ecnu coegnHutb YeTblpe atoMa yrnepoda nocsegoBate/ibHO, OAMH HanCaTb B BUAEe Pas3- /
BETB/IEHUA B BO3MOXHbIX BapmMaHTax, TO ABOMHAA CBA3b [M1aBHOW LENU MOXET HaxoauTcd
B ABYX PA3HbIX MOTOXEHNAX.

a. 1BOVIHAS CBSI3b HOXOAMTCS MeXAy rnep-
BbIM 1 BTOPbIM QTOMAMU YITIEPOAA:

b. /IBOVIHOST CBSA3b HOXOANUTCS MEXAY BTO-
PbIM 1 TPETbUM ATOMAMM YIepoad

c=Cc-C-C c-c-c-c i C_C=C_cC
' ! i |

C C C
2-metnabyteH-1 3-metunbyteH-1 2-meTnnbyTeH-2

Kak BMOHO cyllecTByeT NATh pas/inuHbIX ankeHoB ¢ coctaBom CsHyg.

MNpoBepb cebs A

)

CoctaBbte rpaduyeckre dopMmysbl ankeHos ¢ coctaBoM CgHy, 1 onpegenvte uncno

N30MepOoB.
LEEn) 13 nsomepa J

Me>xknaccoBasi U3omepus

MexknaccoBada n3omepua Obwaa dopmyna ankeHOB Takad Xe, Kak y UMknoankaHos. 1o
3TOW NpUYMHE MONEKY bl a/lKeHa U LMKI0ankaHa, cogepxatlme oanHakoBoe 4MCcI10 aToMOB
Yyrnepoaa, ABNAITCA MEXKIACCOBbIMIU M30Mepamu. Y 3TUIEHa HET MEXKIacCOBOro M3oMepa,
TaK Kak Yy UMKI0ankaHoB MepBblii npeactaButesb umknonponaH (CsHe), vy ankeH®)
N30MEPUA HAUMHAETCA C NPOoneHa.

/C{{ :
CH,=CH-CH, H,C—CH,
rporieH UNK/IOMPOrnaH

- W



leomeTpuyeckas (LMc-TpaHc) n3omepus

8 O6cypute Y

Bbl 3HaeTe, 4TO aToMbl yrepoda B MOMeKy/1e 3TaHa MOryT CBOOOAHO BpaLLaTbCs
BAOO/b NpucoeanHatomx ux ceasm (C — C) .

A

@ BosmoxHo au makoe epauwjeHue e Mosaekyne amuneHa?

AJIKEHbI

Moscem nu npoucxodums epaujerue 8o C = C c83u 8 Mosiekyse bymeH-2 Kak Ha

pucyHke?

\ JlaHHble sewjecmeaa A8a58t0mcs au 00HUM U meM Xce eewjecmeom unu ,D03Hble.7

A/

B mMonekyne ankeHa aToMbl yrnepoda He MOryT BpallaTbCAa OTHOCUTEIbHO APYr Apyra
BOoNb ABorHom (C = C) ceA3w. MNpnynHOm 9BAFETCA TO, YTO ABOMHAA CBSA3b OrpaHnymnBa-
€T BO3MOXHOCTb BpaLLEHNA aTOMOB yrnepoaa. [103ToMy HuxXeykasaHHble BeLlecTBa He
ABNSOTCA OAHVM U TEM XE BELLECTBOM:

p CH,  CH, CH,, H
c=C c=C

H  H H cH,

Takoe npeBpalleHne O4HOro BELeCTBa B APYroe MOXET MPOU30NTM 3a CHET pacxona
OOMONHUTENBHOW SHEPTUN U Pa3pblBa 7-CBA3M. DTO MOXHO M300pa3nTb B BUAE CXEMbI,
MOKa3aHHOM HUXe:

Paspvisaemcs Amomul yenepooa epawaromes Obpaszyemcs m-c6:3b
TT-C6513b 6oonv C — C ceasu
CH,  CH, CHy  CH CH, ~ H CH,  H
/C =+ C\ — /C - C\ — /C - C\ — /C = C\
H H H H H CH, H CH,

[NonyyeHHble TakMM 06PAa30M asikeHbl He ABAAIOTCS OOHVM U TEM Xe BelleCTBOM,
n3omepbl. HO 3TN M30Mepbl OTIMYAKDTCH HE U3MEHEHMEM CTPYKTYPbI YITIePO4HOL
neTa n He NONOoXeHMeM ABOWHOW CBA3KM B rMaBHOM Lenn. OHM OTInYatoTca Tewm,
KaXAblM aTOMOM yrniepoaa npu ABOWHOW CBA3WN COEAMHAIOTCA 3aMecTiUfe
cnyyae MeTubHble Fpynmbl), KOTOPblIE PACnOIOXEHbl B MPOCTPAHCTBE
NpaB/eHUaxX NO OTHOWEHUIO K MNOCKOCTU w-CBA3W. CnefoBaTtenbHo, y anke
MOXHa reoMeTpuyeckasa (UMC-TpaHc) usomepua. Ecnu B Mmonekyne an
rpynnbl HAXOOATCA MO OAHY CTOPOHY MNJTOCKOCTK TT1- CBA3WK, TO o6p
a Mpwv pacrnoioXeHNM No pasHble CTOPOHbI — TPAHC- M30Mep.



10

/———HJIOCKOCmb -cesasu —\

H H H CH,
~
/C =C /C = C\

Inockocmo CH3 CH3 Inockocmo CH3 H
MoneKynbl MOnIeKynbL =
T
<
yuc-OyTen-2 mpanc-6yTeH-2 5(

Huxxe gaHbl LWapoBble MOAENW LMC- N TPAHC- N30MEPOB OyTeHa-2.

ByteHn-2

yuc-0yTen-2 mpanc-0yTeH-2

l'|eTbI|I)e a/IKeHa C CoOCTaBOM C4H8 MOXHO 0000LWLMTL NO Hl/I)KeCI'Ie,EI,y}OLLI,em cxXeme:

6yTeH-1

/ uymc-6yTeH-2
\ TPAHC-GyTEH-2

He Bce afnkeHbl MEOT NPOCTPAHCTBEHHYIO M30Mepwto. [1poCTpaHCTBEHHAA M30MEPUs B
MOJIEKy e aflkeHa BO3MOXHa B TOM C/lydae, eC/M K KaxaoMy atoMmy yrnepoaa npu ABoi-
HOW CBA3M NPUCOEANHAIOTCA Pa3HbIe aTOMbl MW FPYMTbl aTOMOB.

CHy —» 6yTeH-2

2-MeTUnnponeH

Amomul u 3amecmumenu Amomul u 3amecmumenu
pasHvle 00UHAKOBbLE

Hmeem npocmpancmeennvlii He umeem npocmpancmeennozo
usomep usomepa




AJIKEHbI

@ [poBepbTe U3yyeHHoe

emo

XY

\

CH=C—C,H, Kakue atombl i1 rpynna atoMoB He MOryT ObiTb X 1 Y, 4TOGbI MOsy-
| | YUTb LUNC-TPAHC N30MepbI?

[na o6pa3oBaHMs LUMC-TPAHC U30MEPOB HEOOXOAMMO, YTOObI Y Kaxaoro yrnepoaHoro
aToMa, COeMHEHHOTO ABOMHOW CBA3bIO, HAXOOWMOCh ABa PasHblX atoMa Wan rpynna
aTOMOB. [103TOMY UMC-TPAHC M30MEPbl BO3MOXHbI, €C/i X-OM OyaAyT BCE aTOMbl UK
rpynna atomMoB kpome H, Y-oM kpome C,Hs - paavkana.

)

MpoBepb cebs
Csan (2)

POLAHOM HOMEHKaType.
% JAUEE 4-MeTUNrekceH-2

B MoneKyne asikeHa ¢ MMHMa/1lbHbIM YMC/TOM YIiepOdHbIX aTOMOB NMEIOLLLAM UMC-TpaHC
M30MEPOB eCTb OAVH aCUMMETPUYHbIN aTOM YyIriepoaa. HaszosuTe ankeH no Me>|<,u,yHa—

~

J

3HaeM, YTO CYLLECTBYET NATb a/lkeHa Pa3Horo CTPOEHNA C COCTaBOM C5H1o. YuntbiBas
LMC-TPAHC N30MepPOB, onpeaennte obllee YMCno M30MEPOB.

~

/

AnkeHbl ¢ 2 nam 3 aToMamu yriepoaa He MMeloT UMC-TpaHC n3oMepoB. VI3 ankeHoB ¢ 4
aToMamu yrnepoa To/1bko OyTeH-2, ¢ 5 aToMamMu yrnepoaa TONbKO NEHTEH-2 NMEIOT Lnc-

TpaHC M30MepOoB.

H3C\ /CHZ_ CH3
/C - C\
H H

UMC-neHTeH-2

HC, H
/C - C\
H CH,— CH,

TPAHC-NEHTEH-2

1. Boibepute nzomepbl 6yteHa-1.

1. CH,=CH—-CH, 2.CH=C—CH,
CH,
3.CH-CH=CH-CH, 4, S
H,C—CH,
H,C—CH,
T 6.CH.~CH=C—CH,
H,C—CH, CH,

2. Onpegenute ymc- v TPAHC- U30MeEpPbI
anlkeHoB.

CH,  CH~CH,
3 =0

H  H
4nc- nsomepbl
A 1,2 3
B) 1 2
Q 1,3 2
D) 2 1,
£ 3 1

3. Y Kakoro atoma yrnepon
ne nporneHa cnegyet 3am
aToma BoJopofa Ha aTtoM
Obl Yy NOYYEHHOro coeamn
LMC-TPAHC N30MepbI?

TPAHC- N30Mepbl

.3

3
2

aB

N
HVA



4. MokaxuTe NpuMepbl 30MEPOB AaHHOMO
ankeHa.

CH,=CH - ICH— CH, - CH;

CH;
CTPYKTYPHbIN n3omep CTPYKTYPHbI n3omep

MO MOIO->XXEHUIO Mo CTPOEHWUIO
OBOVIHOI CBA3U YrNepoaHon uenu

l l

5. Kakure nsomepbl CyLleCcTBYIOT y ankeHa
B MOJIEKY/1€ KOTOPOro HaxoamTcs 8
0O-CBA3en?

1. 130MepbI MO CTPOEHMIO YINEePOaHON
Luenm

2. U30Mepbl N0 MOOXEHWIO ABOMHOM
CBSA3M

3. MEXK/1acCoBble M30Mepbl

4. reomeTpuryeckme (LMC-TpaHc) M3oMepsl

6.Ecn1 B Moneky/e nponeHay Nnepsoro atomMa
yrnepoaa 3aMeHUTb OfiVH 13 aTOMOB BOAO-
pofla Ha METUMbHbIA paavkan, TO Mosy-
YyeHHoe coeauHeHne obpasyeT LUMC-TpaHC
M30MepUIo, a eC/vi 3aMeHNTb aTOM BOLOPO-
[a Yy BTOPOro yrnepoaa, To NoslyYeHHoe co-
eanHeHne He obpasyeT reoMeTpuYeckyio
nsomepmio. OGbACHUTE NMPUUMHY.

7 (|3H=(|3—CH3 Kakumu pagunkanamm

X Y
Hazo 3aMecTuTb X 1 Y, 4tobbl y coeanHe-

HNSA ObINM reoMeTpuyeckKme (LMC- TPaHC)

n3omepbl?
X Y

1. H CH;

2.CH; CH;

3.CHs CH3

4.CH; CyHs

8. [laHHble napbl BELLECTB BNULINTE B
COOTBETCTBYIOLINE AYeliki TabAuLbl.

CTpYKTYpHbIE U30MepPbI a/IKeHOB

CTpyKTYpHblE

CTpyKTypHble
n3omepbl No PYKTYR

n3omMepbl No  MeXxknaccoBble
CTPOEHMIO .

_ MOMOXEHWUIO ABO- n3omepsbl

yrnepoaHon o

HOI CBA3N

uenm

1. NIeHTEH-2 1 UMKIOMEHTaH.
2. 2-meTtnnnponeH u oyten-1

3. 2-meTunbyTteH-1 1 2-MeTnnbyTeH-2

9. CocraBbre rpaduyeckme Gopmy bl anke-
Ha ¢ coctaBom CsHyo. Kakne 13 atnx Be-
LLeCcTB 06pa3ytoT reoMeTpuYeckyto (Umc-
TPaHC) M3omepuio?

3omMepust xapakTepHas
L1151 anKeHoB

e
! !

HaunHaetcs ¢ O6pasyeTcs
npeAcTaBuTens, pasNYHbIM
B Monekyne PacnosioKeHNeM B
KOTOPOro npocTpaHcTBe
comepxutes 3 3aMecTuTenen,
nNpUCcoeanNHeH-

atoma yrnepoaa
HbIX K aToMaM

yrnepoaa npv
[BOVIHOVI CBS3M

S T—
! }

HaunHaetca B otnnumne
C TpeTbero OT a/IkaHOB, a/IKeHbI
npeacraBuTens o6nagatoT 3TuM
rOMOJIOTMYECKOro BVAOM M30MEPUM
pana

3
g
3




AJIKEHbI

[MonyyeHune n pusnyeckune
CBOWCTBA aNKeHa

ﬁpeueanux YIMEeBOAOPOAA MOXHO MOMYYNUTb U HEMOCPEACTBEHHO, U KOCBeHHbII\N
nyTéEM.

_—
AnkaH AnkeH

o~

?

@ Kakue peakyuu npednoxcume coomeemcmeytowjue daHHol cxeme? j
13-3a aKTMBHOCTW aslKeHbl, B OTIMYME OT a/IkaHoB, B npupoae He BCTpe4daroTCH. B npo-
MbILIEeHHOCTN N B naGopaTopMM a/IKeHbl, B OCHOBHOM, MOMAYy4atoT M3 a/IKaHOB W NX
NPON3BOAHbIX.

JeatenbHOCTb o ~

MpyY N3y4eHUn XMMNYECKNX CBOVCTB a/IkaHOB Mbl O3HAKOMU/IUCH peakUMaMu aeru-
[PVPOBaHNS 1X MoneKy. B aTo Bpema OT Mo/ieKy/ bl a/ikaHa oTLIeNIseTca BoAopoa
1 o6pasyeTcs ankeH.

HH
|
H_(Ij_(lj_H G CH,=CH,+H, oecudpuposanue

[Mpu omwenneHuu u3 3MuA08020 CNUPMA KAKO20 8eL4eCmea NoAy4Umcs 3musneH?
Kax Hassisaromea amu peakyuu?

MoxcHo au nosyqume 3muneH u3 1,2-0uxaopamarHa u xAopmaxa?

Kakum gewjecmeom 0414 3mo2o Hyx#Ho delicmeosame Ha HUX?

Kakue 2an02eHanpou3e00Hsie MOXHO 835Mb 0415 NOAy4eHUs nponeHa?

(&
HOHyHEHI/Ie B NPOMbILLIEHHOCTA

B MPOMbILLTEHHOCTN a/IKeHbl NO/1yHatoT CieaytolnmMmm cnocobamu:

1. KpekuHrom HegpTrenpogykToB. MNpu KpeKnHre ankaHbl, BxoasLime B COCTaB HedTenpo-
OYKTOB, PacLLennaioTca U o6pasyetcsd CMeCb a/lKaHOB M anikKeHOB C MeHbLUen Mone-
KYNAPHOM MaCCOMN.

CiHyy —2 5 CgHyg + CgHyg
OKTaH

TCKCaJICKaH OKTCH

2. [lervapuposaHmnem askaHoB. [1pu BbICOKOK TemnepaType, B MPUCYTCTBMM KaTan
Topa, OT MO/IeKy/ bl TaHa W NponaHa oTWennseTcs BOAOPOA U NoMyYaeTcs Co

CTBEHHO 3TU/1eH 1 NpOonnaeH. S

CH3 — CH3 &) CHZ = CH2 + Hz

CH3 — CH2 — CH3 t,—kat) CH2 = CH — CH3 +




Monyuenue B nabopatopum 10

B na6Gopatopuu ankeHbl Mosy4yatoT B OCHOBHOM OTLUEMN/IEHMEM OT COCEdHUX aToOMOB
yrnepoaa onpeaen&HHbiX aToMOB UKW aTOMHbIX Fpynn. Bo BpeMst Takmnx peakumin mexay
atoMamu yrnepoaa o6pasyeTca nr-CBsA3b (ABOMHAA CBA3b).

AnKeHbl B J'IGGODGTODVIVI nosly4atoT Mo AaHHbIM HMXKe peakKUuMam.

1. HarpesaHuem MOHOIrQ/I0reHONPOMN3BOAHbIX Q/IKAHOB  (Q/IKW/IrQ/IOreH1A0B) CO
CrYPTOBLIM PACTBOPOM €104,  Hanpumep, Npu B3auMoaencTenm 6poMaTtaHa co
CMMPTOBBIM PACTBOPOM TMAPOKCKMAA Kanus OT MOJeKy bl 6poMaTaHa OTLLENsoTCS
aToMbl Bogopoaa 1 6poma, B pesy/brate nosydaetcs aTuneH, 6poMua Kanus n Boada.

AJIKEHbI

i i
H-C—C—H + {(KiOH, —'+ H-C=C-H + KBr + H,0

- ,«’:(cnupr)

Kak BMOHO, 3Ta peakumnd NpoTekaeT C OAHOBPEMEHHbBIM OTLLENIEHMEM aTOMOB BOAOPO-
0@ W ranoreHa ot Mosieky/1. DTUM e CNoCOO60M MOXHO MOMYy4YnTb MPOoNeH 13 1-6pomMnpo-
naHa 1 2-6pomnponaHa.

Br
[
CH,- CH, - CH, + KOH — CH=CH—CH, + KBr + H,0 v

(crupr)

1-6pomnponaHa nponeH

Br
|
CH,-CH-CH, + KOH__—'- CH=CH-CH,+ KBr + H,0

(crupr)

2-6pomMponaHa nponeH

[Npv nonyyeHun ankeHa BO BPeEMS B3aUMOAENCTBUA 2-6pomMbyTaHa CO CMMPTOBbBIM pac-
TBOPOM MMAPOKCKMAA Kannma aToM BOAOPOAa OTLLenNdeTca ¢ aToMa yrnepoaa C MUHU-
Ma/bHbIM YMCIOM BOAOPOAA, KOTOPbIMA pacnoOXeH MO COCeacTBY C YrMepoaHbliM aTo-
MOM UMEIOLLMIA aTOM rasnioreHa.

Br
I
CH,~CH-CH, - CH, + KOH__— CH;~CH=CH—CH, + KBr + H,0
2-6poMOYTaH Oyren-2

2. [lervaparaymedi npeaesibHbIX 0qHOATOMHbIX CrvpPToB. [Mpun HarpeBaHum CNMPTOB A0
140 — 180 °C B NMpUCYTCTBUN KOHUEHTPUPOBAHHOM CEPHOM KUCMIOTbI OT UX MONEKY/
oTWennaeTcs Boaa (BHyTPMMONEKYNApHasa AermapaTaumns) U noaydaeTca ankeH.

_H 140-180°C, H,SO, .., CH2 — CH2 + HOH

L/
D,ervmpaTaumo npegebHbIX OAHOATOMHbIX CMMPTOB MOXHO MNMOKa3aTb B obuem BMA \

140-180°C, H,SO, .,
_140-180%C, HoSOum

CnH2n+1 OH

.

C,H,, + HOH

AJIKCH



[pu de2udpamayuu KaKux cnupmoe MOXHO NoAy4UMs NPoneH?

(I)H

CH, — CH — CH, — CH, Kakoli ankeH nony4umcs npu de2udpamayuu 3mozo eeujecmea?

|_|pOI'IeH o6pa3yeTc9| npn gerngpatauynn cnegyroumx CnmpTos:

AJIKEHbI

CH,— CH,— CH, —2 00 | cH,= CH—CH,+ H,0
(I)H nponeH
nponaHos-1
CH,— CH—CH, —2-®CHO oy — CH—CH,+ H,0
6H nponeH
nponaHos-2

Mpu NonydYeHnn ankeHa M3 npeaenbHbIX OAHOATOMHbIX CMIMPTOB, aTOM BOAOPOAa OTLe-

L nAaeTCcd ¢ yrnepoaHoro atoMa ¢ MUHUMasbHbIM YUC/TIOM BOAOPOAA, KOTOPLIM Pacnoso-
~ KEH MO COCEACTBY C YrMepoaHbIM aTOMOM nMetoLLnin -OH rpynmny.
5

OH
| o
CH, - CH - CH, - CH, —2-%C880w , cH— CH=CH-CH, + H,0
OyTtaHoi-2 OyTen-2

3. HarpesaHwem Anras10reHonpPoM3BOAHbIX Q/IKAHOB, Y KOTOPbIX ATOMbI rQ/10reHoB Ha-
XOASTCS Yy COCeAHNX ATOMOB YI/1epOAd, C HEKOTOPbLIMU MeTasiiamu (Zn, Mg v ap.). Tpu
3TOM aTOMbl META/1/I0B OTLENAAT aTOMOB ra/IOFEHOB W NO/Ty4aeTCA COOTBETCTBYIOLLIMN
ankeH. Hanpumep: npu B3auMmonenctemm 1,2-guxnopataHa ¢ Zn 06pa3yeTca STeH.

Cl

Mpyrep | N
Csngin (1)

CKOMIbKO NIUTPOB (H.Y.) 3TUAEHA MOXHO NOMYYNTb NpW AernapaTtaumm 92 rpaMm sTaHoNa,
ecnn Bbixod npoaykTa 50%7?

Hanvwem peakuuio germapataumnm staHoa:

— CH,=CH, + ZnCl,

922 X1
C,H,0H —25%, ¢ H, +H,0

46 224 1

T O\




YuutbiBas NMPaKTUYECKNA BbIXOA npoayKTa,

- V upax

-100%

meop

\%
50 =—"P% 100
44,8
A% npax = 22, 4ump(C,H,)

o J

MNpoBepb cebs N
G (2

CKOMbKO IMTPOB ankaHa AervapupyeTca Ans nonyyenus 28 rpaMMoB askeHa, ¢ naoT-
HOCTBIO MPU HOPManbHbIX YCIOBUAX 2,5 rp/n? MNpakTnyeckuin Bbixoa npoaykrta 20%.

56 nutpos
_

J
Takum xe cnocobom 13 1,2-guxnopnponaHa noay4aetcya nponeH.
ICH2 - (le— CH; + Zn —4—» CH,=CH-CH;+ ZnCl,
Cl Cl
dusnyeckne cCBOICTBA
[esrensrocr. (2 )
1. CH—CH=CH, 2. CH;~CH;~ CH,— CH=CH, 3. CH,=CH,
4. CH~CH,- CH=CH, 5. CH,—~ $= CH,
CH,
Kak gelenadum cpasHeHue memnepamyp KuneHusi OQHHbIX Q/keH08?
Kak ebl dymaeme, & Kakux az2pe2amHsix COCMOAHUSAX NPU 06bIYHbIX YCAOBUAX HAX0OAMCA
3Mu anKeHsl?
. J

AnNKeHbl 6eCLI,BeTHbIe, HepacTBOpMMble B BOAE W MOJTAPHbBIX PACTBOPUTENAX Belle-
ctBa. OHM XOPOLWIO pacTBOPSAOTCA B HEMOMSPHbIX pacTBOpUTEnsax (6eH3uH, 6eH30n,
ToNyon u Aap.). lNepsble Tpy NpeacTaBuTeNs rOMOMOMMYECKOro psaa akKeHoB npu
KOMHaTHOW TemnepaType razoobpasHble BellectBa 6e3 3anaxa. Kak 1 askaHbl, B
TBEPAOM COCTOSIHMM OHM 0OPa3ytoT MONEKYNAPHYIO KPUCTANINUYECKYIO PELLETKY.

C yBenmyeHneM 4ncna aToMoB yriepoaa B Monekynax (OTHOCUTEIbHOM MONEKYIap-
HOM Macchl), yBEIMYMBAETCA TemnepaTtypa KUMNeHNs 1 NI0THOCTb Hepa3BeTBIEHHbIX
ankeHoB. Kak B ankaHax, Yy U30MEepHbIX alkeHOB C yBeMYeHneM pa3BeTBIeHN
yMeHbLLaeTCst N/IOTHOCTb U TeMnepaTypa KUneHus.

AnkeH TemnepaTtypa KMneHus
CH,=CH-CH,-CH t
2 2 3 1 6>t
CH,— C=CH,
| 1
CH,

- W
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AJIKEHbI




AJIKEHbI

@ [poBepbTe U3yYeHHOe

1. Onpepenurte 4nMcno O-CBA3EN B MOJe-
kyne X.

CsHis——> CiHyp+X
A)8 B) 10 QN D) 13 E)14
2. MNpoayKTOM Kakux peakLmnin aBnaetca
OyTEeH-27?
1. 1-xmopbyTan + KOH (cupry — L
2. 2-xnopbytan + KOH () ——

140-180 °C, H,S0, o)

3. 6yranon-1

4.2,3-muxnop0yran + Zn ——>

AN2,4 B2 01,3
D)3, 4 E)1, 4

3. Moyemy Npu HarpeBaHn MeTUIOPOMU-
[a CO CMMPTOBBIM PAaCTBOPOM TMAPOK-
cvaa HaTpUA He NonyYaeTcs ankeH?

4. Kaknm pagmvkanom cnenyer 3aMeHnTb
OAMH M3 aTOMOB BOOOPOAA B MOne-
kyne CH3Br, uto6bl npu B3aumopnen-
CTBMM 0OPA30BAHHOIO MPOAyKTa CO
CAMPTOBBLIM PAaCTBOPOM LLIENOYN He
nony4anca ankeH?

A) BTOPUYHBIV ByTW/
B) TpeTnyHbIn 6yTIn

C) nsobytnn

D) atmn

E) nsonponun

5. Boluncnute (Hy., nutp) o6bEM  anke-
Ha, NOMYYEeHHOro nNpu peakumm 12,9
X/10p3TaHa Co CMMPTOBbIM  PacTBOPOM
rMAPOKCMAA Kanns, B3ATOro B M36bITKE.
A) 2,24 B) 112 C) 4,48

K D) 5,6 E) 11,2

6. Bnvwunte Gopmynbl CNMpToB B
COOTBETCTBYIOLLME AYENKM TabnnLbl.

Cnupt

[ervppatupyetcsa Hepervapatunpyetcs
BHYTPUMO/IEKYNAPHO = BHYTPUMONEKYSPHO

CH,
I. CH~CH—CH—CH, 2. CIHZ—(:J—CH3
OH CH, OH CH,
s
3. CH~CH-C—CH,
OH CH,

7. Hanvwute ypaBHeHnsa peakumin nony-
HeHna OyTeHa-2 U3 HUXKEeyKa3aHHbIX
BELLECTB.

1. 2-6pombyTaH
2. 2,3-anxnopobyTaH
3. 6ytaHon-2

8. Kakas cBs3b a/lkeHOB 06pa3yeT-
cs Npu gernapupoBaHnm 6yTtaHa,
€C/N yYeCTb TO, YTO HE MPOUCXOAAT
N3MEHeHUd B CTPYKType YrNepoaHOM
uenu?

9. Kakne coegmHeHns BellecTB C CocTa-
BoM C3HgCl, npu peakumax ¢ UMHKOM
He o6pa3sytoT nNponeH?

10. CH3C1 s C2H6 s C2H5C1 S C2H4
CocTaBbTe ypaBHEHUA peakuuni, Co-
rMacHO Cxeme npeBpaLLeHni.

NG




XyMuueckue cBOMCTBA 10
aNIKEHOB

® Ymo o6ujezo 05 3mux npodykmos, Komopble Ucnob3yemcs 8 Goimy?

HecMoTpa Ha 04MHAKOBbIM KAYeCTBEHHbIN COCTaB aflkaHOB M aNkeHOoB, UX XUMUYeCckme
CBOWCTBA PEe3K0o OT/INHAIOTCH. |_|pl/|L—II/IHOl7| STOro ABMAETCA TO, UTO B OT/IMYME OT a/IKAaHOB, B
MO1eKynax a/ilkeHOB €CTb T-CBA3N. BONbLIMHCTBO XMMUYECKMX CBONCTB (peaKLl,l/ll/l npuco-
eANHeHNd, noanmmMepnsaunn n T. D,.) CB$I3@HO C HaNMYMEM TT-CBA3M B UX MONeKynax. 13-3a
TOro, YTO M-CBSA3b, MO CPABHEHWMIO C O-CBA3bIO, HEMPOYHad. [pn XMMNYECKNX peakLnax
m-CBA3b, HaxXoadALllad B MOJ1IeKy/1ax aJIkeHOB, /Ierko paspbiBaeTCcd, 1 OHW NMpeBpaLlatoTCA
B npege/ibHble BelleCTBa.

e
Peakumns npucoegnHeHmns »

AnKeHbl NpucoeanHstoT Kk cebe BOAOPOA, rasnoreHbl, raforeHoBOAOPOAbI, BOAY U Ap.
MpucoeanHeHne K Monekynam ankeHa monekyn tuna X, (H,, Cly, Bry) n XY (H — Hal,
H — OH u ap.) cxemMaTuyHO MOXHO NpeacTaBUTb Tak, Kak nokasaHo HUXe.

\ / \ / | |
c=C + X, — —C—-C— C=C + XY— -C-C-
/ \ / \ | |
X X X Y

a. A/lKeHbl B MPUCYTCTBUK KaTasimsatopa, NpnucoeanHsa Boaopomd, NpeBpaLlaloTcs B CO-
OTBETCTBYIOLLUME a/IKaHblI. &
ka $ \
CH,- CH,- CH = CH,+ H, ——~ CH,~ CH,— CH, — CH, Q%%

vV
b. AnkeHbl NpucoeanHas raforeHoB 06pasyoT AurajoreHocoaepXalline BeLL :

oTn4yme o1 BOAOPOAAa, ra/ioreHbl NMpncoegnHATCA K a/ikeHaM Mnpu KOMHar, 1 Temne-
paType.

s N/



PASAEﬂe
JeAteNbHOCTb o

PeaktuBbl U o6opygoBaHue: DTUIOBbLIA CRAMPT,
KOHUEHTPMPOBaHHAsA CepHas KWUCAoTa, pacTBOP
nepmaHraHaTa kanmd, 6poMHada Boda, Npobka,
CHaOXEHHOM razo0TBOAHON TPYOKOW, MPOBUPKH,
LiTaT1B, CNMpToBasg famMna.

Xopg paboTtbl: Hanernte B npobupky 2-3 Ma 3Tu-
MIOBOrO cAupta U 7-8 MM KOHUEHTPUPOBAHHOM
CEepPHOWN KNCO0ThI. 3aKporTe NMPOOMPKY MPOOKON C
ra3ooTBOAHON TPYOKOW 1 3aKpenute ee B WTATU-
Be. OCTOPOXHO HarpernTte NpooMpKy C N1aMeEHEM
CNMPTOBOW /aMnbl. [pyron KoHew ra300TBOAHON TPYObl OTNYCTUTE CHavana B npo-
OVpKy C 6POMHOW BOAOW, MOTOM C paCTBOPOM NepMaHraHata Kanavs. [ToToM K KOHLLY
ra300TBOAHON TPYObl MPUOIN3LTE FOPSALLYIO NYUYMHKY.

)
>
S
<

BoidesnieHHbili 203 Kako20 yeema?

Kakue usmererus npousowsu e npobupkax ¢ 6poMHoli 8000ii u ¢ pacmeopom
nepMaxeaHama Kanus?

Ymo npou3owno npu npubauxceHuu 20pawjell My4uHKU K KOHYy 20300m8odHol mpy6ku?
Kak npednoxcume ypagHeHue npomekarowjux peakyud?

[MNpn B3aMMOAENCTBMM a/lKEHOB C BOAHbIM pacTBOpOM Bpoma (BpoMHasa BoAa) NPOMUCXO-

anT obecuBeYrBaHME KpacHO-Oyporo LBeTa pactBopa. [1puymMHON 3TOro aBagetcs To,
‘ 4YTO MPK OObIYHBIX YCIOBUAX OPOM, COEAMHAACL C MOIEKY/TaMM ankeHa, obpa3syeTt 6ec-
. UBeTHble BellecTBa AMOPOMasKaHbl. DTa peakuna aBageTcs peakumen onpeaeneHus
(kauecTBEeHHad) A5 ankeHoB (B obLeM, A5 BCex HenpeaeibHbIX Yr/ieBoa0pOoa0B).

Br  Br JcTopnyecku ankeHsl IMeHOBaNNCh
1,2--anbpomeTaH

1 kak oneduHbI (knpoobpasytoLme).

370 Ha3BaHWe OHW NOAYYUAN NOTOMY,
CH;— CH=CH—CH; + Br, — CH;—CH—CH—CH; YTO NepBble MPeACTaBUTENN ANKEHOB

I|3r I|3r B PeakLyuax C XN0poM 11 6pomMom

06pas3yioT XMponogobHble
MPOAYKTHI.

2,3-anbpombyTaH

CxoxXmne peakumm nayT U C XJI0POM.

CH,=CH—CH; + Cl, — CH,~CH—CH,

Ccl Cl
1,2-dixlorpropan

o (1)

[Mpv NPONYCKaHMM ra3oByI0 CMEeCh, COCTOALLYIO U3 3TaHa 1 aTuneHa, 06
(Hy.) yepe3 6pOoMHyto BOAY Macca cocyaa yBenunumsaet 7 rp. Boiuncn
(B %) aTaHa B UCXOOHOW CMECH.
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[Mpv NPONyCKaHWM ra3oBON CMECK, COCTOALLEN U3 STaHa 1 3TUIEHa Yepe3 OPOMHYIO
BOAY, 3TW/EH BCTynaeT B peakuumio ¢ 6GpoOMOM 1 NO3TOMY Macca Cocyaa yBennyvBaeT-
cH. 3HauuT, B cMecu Obln1o 7 rpaMMOoB aTuneHa. Beluncanm o6bEM aTuneHa:

To ------- X aump
282 ------ 22,4 aump
_ 122 s m(CLH,) =
28 S
<

20 — 5,6 = 14,4 nutpos (C,Hy)

Bbluncnaem o6bEMHYIO OO dTaHa B UICXOAHOW CMEeCK CAeayoLnM oopa3om:

20 ump------- 100%
14,4ﬂump ————— x%
x =219 _ 950 (c,m,)
\ 0 J/

Mposepb cebs

3AZAYA 9}
[NponeH 06bEMOM 112 NNTPOB NPY HOPMA/bHBIX YCNOBUSX, MOMHOCTLIO 06ecuBeYnBaeT
2%-ro pactBopa 6pOMHOM BOAbI. Bbluncante maccy (rp) pactBopa 6poMHOM BOAbI.

400 rpamm

J

c. MNpucoeanHeHne ranoreHoBOAOPOAOB NpOTEKaeT Mo TOMy Xe npaBuny. Bo Bpema
peakLn NPONCXoaNT PaspblB Z-CBA3M, aTOM H NpucoeamnHaeTca K 0AHOMY M3 aTOMOB
yrnepoaa npv ABOMHOW CBA3M, @ aTOM rajioreHa — K Apyromy. Tn peakumm npoTeka-
10T NMPK OBbIYHbBIX YCIOBUAX.

i oA
H-C=C—H + HBr —> H-C—C-H
H Br

6pomaTaH

Viccnegyem MexaHW3M peakumm nprucoeamHeHna Moaekyn tmna HX K Monekynam ankeHa
Ha NpyMepe npucoeanHeHnsa HBr k aTnneHy. 13-3a 6onbluein 31eKTpooTpMLAaTENBHOCTM
aToMa 6poma 3/1EKTPOHHAs MNIOTHOCTb XMMUYECKOW CBA3M B Monekyne HBr cmelleHa K
6pomy. B pesynsraTe, atom Bogopoaa 061aaaeT YaCTUUHbIM MOIOXKUTENbHbIM 3aPSA0M,
a atom 6poma — YaCTU4YHbIM OTpULaTENbHBIM 3apaaom. Bo Bpemsa peakunmn NponcxoamT
reTepoIMTUYECKUA pa3pbiB CBA3M. DTOT MPOLIECC MOXHO MoKa3aTb CXeMaTU4ecku cre-
ayounMm o6pasom:

Hi:Br: — H'+ Br

HpMCGﬂMHeHl/Ie K a/lkeHaM npotekaeT B ABYX CTaandx. B nepBon ctagnu 3ﬂeKTpO¢)V]I’Ib-
HadA 4acTtnua B3aI/IMO,EI,el71CTBy‘F| C 3/1EKTPOHAMU T-CBA3M ABOWNHOW CBA3M I'IpeBpaLLl,a%FC

B KapOOKAaTHOH. \

H
+ | +/
c=C + H — —C—C\
asKeH KapboKaTMoH

.



Kak BWAHO, npmncoegnHeHne K azkeHy rasioreHoBogopoaoB naetT B NpUCyTCiBMnN aneK-
TpOC])VU'IbHOVI HacCTuubl N NPpOTEeKaeT No NOHHOMY MEXaHN3MY.

MNpu pearvpoBaHun 6poMoBoaopoaa C ByTeH-2 obpa3syetca 2-6poMbyTaH.

CH;—CH=CH—CH; + HBr —— CH;— (|3H—CH2—CH3
Br
2-6pombyTaH

B otnnumne 6yTeH-2, NnpucoeanHeHne ranoreHoBo4opoaoB C MPONeHoM 1 ¢ 6yTeH-1 npo-
TekaeT no npasuny MopKOBHMKOBA. [1OTOMY YTO GYyTeH-2 CUMMETPUYHbLIN asikeH, a by-
TeH-11 NponeH ABNSIOTCA HECMMMETPUYHBIMU anlkeHaMu. B oTinymne ot HeCMMMETPUYHBIX
aNIKEHOB, B CUMMETPUYHbBIX afikeHax 0b6e 4yacTi MOMeKy/ bl MO OTHOWEHWIO K YI/1ePOAHBIM
aToMaM Npw ABOMHOWM CBA3M OAMHAKOBbLIE.

AJIKEHbI

G
CH,— CH=CH—CH, CH—-CH=C—CH, CH,=CH—CH,
CMMMeTpI/I‘-IHbIVI anKeH HeCMMMeTpI/Il-IHbIVI anKeH

Mo npasuny MapKoBHWKOBA, MNPV NPUCOEANHEHWUW FaloreHOBOAOPOAOB K HECUMME-
TPUYHbBIM anikeHaM BOAopOd, B OCHOBHOM, MPUCOeAMHASTCA K Hanbonee ruapnpoBaH-
HOMY aTOMYy yriiepoaa nNpu ABOWHOM CBA3K, @ aTOM rasioreHa — K HaMMeHee rmapupo-
BaHHOMY aToMy yrnepoaa. Hanpumep,

Br
CH,=CH-CH, + HBr —— CH,—CH—CH,

nponeH 2-6pomnponaH

MpUyMHa 3aKIYaeTcsa B TOM, UTO B HECUMMETPUUYHBIX a/lKeHax 3/1eKTPOHHas N/TOTHOCTb
YIMepoaHbIX aTOMOB MNP ABOVHOM CBA3W HEpaBHOMEPHO pacnpeaensetcs. B aTnx peak-
UMSX MOH BOAOPOAA NPUCOEAMHAETCA K Hanbonee oTpuLaTeIbHO 3apAXKEHHOMY aToMy
yrnepoga “3 aToMOB yr/iepoaa npu ABOVHOM CBA3W. Hanpumep, B MofeKyie nponeHa
nof BO3AENCTBUEM METUBHOW MPYNMbl 31EKTPOHHASA MIOTHOCTD 7- HANPAB/AAETCA K Hau-
6onee ruapupoBaHHOMY aToMy yriiepoaa. B pesynbrate 10T yriepoaHbli aToM 3apsxa-
€TCA YaCTMYHO OTpMLATe/IbHO, @ HAaUMEeHee rMaPUPOBAHHbIN YrepoaHbIi aToM yriepoaa
— NONOXNTENbHO.

5+ o-
CH,— CHZ CH

Bo Bpems peakumu voH H' nprcoeanHaeTca YacTUUHO OTPULIATENbHO 3aPSXKEHHOMY aTo-
My yrnepofa (Hanbonee ruap1MpoBaHHbIi aToM yrnepoaa npw ABOMHOM CBSA3M) NpU ABOWA-

HOW CBA3K. A MOH Br HAOBOPOT, K HaCTUUHO MOTOXUTENBHO 3aPSXKEHHOMY aTOMY Y71 -
0a (HaMMmeHee r’MapupoOBaHHbIA aTOM yriepoaa Npy ABOMHOM CBSA3M) NpY ABOMHOW CB
Takum xe cnocobom u 6yTeH-1 BCTynaeT B peakumio NpucoeamHeHna ¢ 6poMoBO, O-
OOM 1 B pe3ynbrate obpasyetcs 2-6poMOyTaH. 'S

CH2= CH_ CHZ_ CH3+ HBI‘ - CH3 - (I:H - CHZ - C
Br
2-6pombyTa




d. Peakuunsa ankeHoB npoTekaeT B KUCNon cpefe (npu npucytcteumn H2S04). 211 peak- 10
LMW Ha3bIBAKOTCA peakunamu ruapataumn. [Npu peakunmn stnuneHa ¢ Boaon obpasyeTt-
CA 3TUMIOBbLIN CMNPT.

o i
H-C=C—H + HOH » H-C—C—H

H OH
3TaHON =
® 06cyaute ~ :
Ipu peakyuu 2udpomayuu Kakux u3 ankeHog nponew, bymen-1u 6ymeH-2 obpasyemcs dea
Pa3HbIX npodykma?
Kakoii u3 3mux npodykmos, no-eauiemy MHeHUK, 0CHOBHoe?
Kak, no-eawemy, 6ydem mexaHu3sm npomexatoujeii peakyuu? Y,

Peakunn ropeHusa n oKncneHua

C yyactnem KUCnopo/a ankeHbl MOHOCTbo cropatoT ¢ o6pasoBanHnem CO, n H,O. O6-
Lee ypaBHEeHMEe 3TUX peakLmMii MOXHO BblpasuTb CcrieaytoLlM 06pasoM:

3n

CHHZH + 702 —t)nCO2 + nH20

B oTnune oT 3TaHa, aTUeH ropuT CBETALLIMMCA NiamMmeHeM. DTo 06yC/I0BIEHO MOBbILLEH-
HOV MaCcCOBOI [loNe yrnepoaa B Mosnekyne atuneHa. Bo Bpems roperua o6pasyerca
BblCOKas Temnepatypa. Yrneposd, o6pasyiolwmnincs npu pacnane Monekyn sTuieHa ot Ha-
rpeBaHung, cropaeT He cpasy. YacTnuku ero cHavana packansaoTcs, Bbi3biBasi CBeUeHne
nAaMeHn, 1 UL 3aTeM MOMHOCTLIO CrOPatoT B €r0 HAPYXKHOM YacTu.

C,H, +30,——2C0, +2H,0+Q

|_|pl/l B3aVMOAENCTBUN 3TUIEHA C KUC/TOPOAOM C ydacTnem CGpG@pFIHOFO KaTtanmsaTtopa
nony4yaeTcd okCcmna atnieHa.

2CH,= CH, + 0,22 2H,C — CH,

Okcma atnuneHa (sanokecna)

B otmnune ot ankaHoB, anKeHbl Nerko OKUCAATCA pacTBOpamMK BeELLEeCTB-OKNCIUTENEN.
HaanMep, npyY B3aMMOOENCTBMIN pacTBOpA NnepmaHraHarta Kasima ¢ arikeHaMm npomncxo-

OuT 6bICTpoe obecuBeunBaHne GUONETOBOM okpacku ¢ obpasoBaHneM ocagka MnO,
Oyporo uBeTa. DTa peakuus ABAeTCs peakuner onpeaeneHns afkeHoB (a Takke Apyrnx
HenpeaenbHbIX YreBoAoPoAoB). [pKn 3TOM afkeH NpeBpaLlaeTcs B ABYXaTOMHbIV CIMPT.

Bo BpeMst OKMCeHNs B MOMeKy/lax arlkeHOB pa3pbliBAeTCA 7-CBSA3b M K KaXa0My aToMy
yrnepoga npv ABOWHOM CBA3M NpucoeanHaetcs oaHa OH rpynna. Hanpumep, Huxke nago

ypaBHEHMe peakLUnn OKUCNeHUs 3TUneHa cnabbiM pactBopoM KMnO,. \
3CH,=CH, + 2KMnO, + 4H,0 — 3(IJH2— (ITH2 + 2MnO, + 2KO
OH OH

DTUNEHINMKONb

- W



Ona YNPOLWEHHOW 3anncy OaHHOro npouecca, 0603Ha4Yaa OKUC/IUTENbHOIO BELLECTBa
Kak [O], 3Ty peakKUuMto MOXHO CXeMaTnYeCKKM NokKasaTb cneyoumnm 06pa30M:

R—CH=CH-R +[0] + HOH — R—(‘EH—C‘H—R
OH OH

Peakuuu noanMmepusaunmn

AJIKEHbI

Monekynbl ankeHoB MOMyT COEAMHATLCS APYT C APYroM, 06pa3ys AMHHbIE YIepoaHble
Lenu. 9To MOXHO CPaBHUTb C 06pa3oBaHNEM AMHHbBIX Lienel coeamHasa KombLua aApyr C

I‘IpquHa 3TOr0 — Hanmyme B MOJIeKy/iax m-CBA3WU. Bo BpeMa nonnMepnsaunn TblCAYN

MOJIeKy/1 ankeHa 3a CYET Pa3pbiBa 7-CBA3W COEAMHAOTCA APYr C APYroM ¢ 06pa30BaHu-

€M MaKpOoMOJEKYN (MoMMepa). DTX peakLmMin Ha3bIBaloT peakuusaMy MoamMepusaumm.

[NpoLuecc 06paszoBaHNA KPYMHbIX MOMNEKYT NMYTEM COEOMHEHUS MHOXeCTBa Monekyn C
‘ HW3KON MOMEKYNAPHOM MACCO Ha3blBaloT peakunern nonmmepmsaunn. ObpasoBaHHOe
BbICOKOMO/IEKY/IAPHOE BELLECTBO (MAKPOMOEKY/1A) HAa3bIBAETCA NOMIMMEPOM, @ HU3KO-
MOTEKYISIPHbBIE BELLECTBA, M3 KOTOPbIX 0Opa3oBaH NoNMMEP, Ha3bIBAIOTCH MOHOMEPaMMU.
B Monekynax noiMMepa MHOrOKPaTHO NMOBTOPAOWMIACS OCTaTOK MOHOMEPAa Ha3bliBaeTCH
CTPYKTYPHOW eANHULEN NN SNIEMEHTAPHOM 3BEHOW.

PaCCMOTpVIM peakuyunto nonmMepunsaymmn atmneHa:
CH2: CH2 + CH2: CH2 + CH2: CH2 +—
- CH2 - CH2 -+ - CH2_ CHZ_ + - CH2 - CH2_ e

- = CHZ_ CHZ_ CHZ_ CHZ_ CHZ_ CHZ_ vee
I_IpO,EI,yKT nonnMepunsaunmn sTnieHa Ha3biBaeTCa NoM3TUIEHOM. Bonee KpaTkKo nomMe-
pn3aumnto sTnneHa MOXHO Bblpa3nTb B C/iefytolleM Bunae:

CTpyKTypHas eIMHULIA UK
DJIEMEHTAPHOE 3B€HO
—
- t, kat. @
n CH,= CH, — ="~ ( —CH,~ CHy )@ — \%

/ N ~_  TOTMMepH3al

Mounomep

[Tonumep




puwmep 2 10

e

Bbluncnute cteneHb nonmMepunsaLmm NoamMaTuAeHa, eCcimv B ero s/eMeHTapHbIX 3Be-
HbAX nmeetcsa Bcero 6000 atomMoB BOAOPOAA.

Hanuwem dopmyny nonmstuneHa (— CH, — CH, —),..

Tak Kak, B OJHOM 3/1eMEeHTapHOM 3BeHe nMeeTca 4 aToMa BOAOPOAa, TOrAa YMCI0 BCex
aTOMOB BO[OPO/a B 3/1EMEHTaPHbIX 3BEHbAX MOMMMEPa PaBHO YeTbiPEXKPATHOMY
3Ha4YeHuto cTeneHn noanMmepnsaumm. 4n =6000; n=1500

s (2)

Ecnm cpegHasa monekynapHaa macca noavnponuneHa pasHa 84000, Bbluncinte oo-
LLlee YMC/10 BOAOPOAHbBIX aTOMOB B 3/1eMEHTapHbIX 3BEHbSX.

12000
\

AJIKEHbI

U

[pyrue ankeHbl NOIMMEPU3YIOTCA aHanornyHo. Hanpumep, nonnMmepusaumern nponune-
Ha nony4Yaercst NOANNPONUIEH:

nCH,=CH Lkat, ( —CH,~CH — )
CH, CH,

nponuneH nonnnponunneH

Kak meHsemcs 2ubpudHoe cocmosHue u 8ud (nepguyHbil, BMopuYHsIii u m.od.) y2nepodHsix
aMoMo8 Npu NOAUMEPU3aYUU IMU/eHA U NPONUAEHA?

[oAM3TUNEH 1 NOAUNPONUAEH UCMOMb3YET ANIA U3roToBNEeHNA nocya(1), NONN3TUIEHOBbLIX
nakeToB(2), TPyO v WNaHros(3), MeanumnHCKMX 060pPyAOBaHNN(4), KNENKUX NEHT U Pa3iny-
HbIX aeTanei(5) n ap., KOTOPbIX MCMNOMNb3YIOT B ObITY.

1

DTUNEH YCKOPAET CO3peBaHne HeKOTOpbIX MoAoB. Mpy TPaHCMOPTMPOBKE MAoL B\
[anbHWe PacCTOAHNA UX COOMPAOT HecnenbiMu, YTobbl n3GexaTb nopun NpoaykTa Bo

BpEeMA NepeBo3KM B BO3AYX 3aKPbITbIX XPaHWWLL BBOAAT HE6O/bLIOE KOINYE
neHa. B pesynbraTe, NpoayKUMa He NopTUTCA 1 co3peBaeT B 4opore Ao np
3Ha4YeHHOe MecTo.




AJIKEHbI

@ [poBepbTe U3yYeHHOe

1. [Mpy NOMOLLM KaKOro pacTBOpa MOXHO
BblA€NNTb 3TaH W3 3TaH-3TUIEHOBOW
cMecn?

1. BpomHas Boaa
2. CnunpToBbIN pacTBOP rmapokcmnaa

Kanna
3. BoaHbIi pacTBOp nepmaHraHaTta
Kanus

A) Tonbko 1 B) Tonbko 2

C) Tonbko 3 D)1, 2 E)1,3

2. Kak M3ameHaeTca Yncno obLinx cBasei
B Monekyne n rmbpuaHoe CoCTosiHWe
aToOMOB yr/iepoaa npu rmapupoBaHnm
3TUNeHa B aT1aH?

3. [NoveMy Npy ropeHn CMeCH OANHAKOBO-
ro oobema Bo Il crryyae no cpaBHEHWIO C
| cBEYEHNE NNAMEHN YMEHbLUAeTCH?

3TaH
ITUNEeH

6pomoBofopoa

4. Kakne 13 BelLecTB, MacChl KOTOPbIX
paBHbI, MPUCOEAMHSIOT Oonbllee
KonnuyecTteo 6poma? Ob6bacHUTe
NPUYUHY.

1. CH2=(|?—CH3
CH,
3.CH3—CH=?—CH3
CH,

2.CH,= CH—CH,

5. Mpw NponyckaHmuy sTaH-3TUIeHOBOM
rasoBov cMeck o6bEMom 89,6 n
(Hy) Yepes pa3baBEeHHbI PacTBOP
KMnO4, B3aT0ro B M36bITKE, 06pasy-
etcqa 62 r atuneHrnvkond. Onpeae-
nmTe 0ObEMHYIO O/ (B %) STaHa B
nepBOHaYanbHOM ra30BON CMeCH.

B) 75 C) 85
E) 40

) 50
D) 25

6. [Mpn ncnonb3oBaHUM 3TUIEHA B Te-
nAnLax aas yCKopeHus cospeBaHna
NN0AOB AOCTAaTOYHO, YTOObI €ro NpU-
CyTCTBME B BO3A4yxe coCTaBnsno 1%
ero o6bvémHon onun. CKobKO rpamm
aTUNEeHa HeobxoaMMo Anga obecneye-
HWSA 3TON HOPMbI B TENIMLE OOBEMOM

448 m*?

7. PazbenTe cxeMy Ha peakumm, COCTaBb-
T€ YPaBHEHNA 3TUX peakLmii 1 onpe-

nenute X, Y, Z.

CH,Br - CH, — CH, — CH, — X0

H0°CHSO, 7

+H,0,H"
X 2 Y

8. Bbigenute gaHHble BbICKa3blBaHUA MO
cxeme.

ST1aH OTeH

' N '

1. BCTyI'IaeT B peakumto npncoeamnHeHna

2. [Npr 0BbIYHBIX YC/TOBKUSAX B ra3000Pa3HOM
COCTOAHUN

3. MNonyyaetca KpeknMHrom 6yTaHa
4. BCTynaeT B peakuyo 3aMeLLEHNSA C X/TOPOM
5. Bctynaet B peakumio ¢ BOAOPOAOM

9. Mpennoxunte cnocob NoyyYeHna 3-me-
TUANEHTEeHa-2 13 3-MeTunneHTeHa-1.

10. B kakux ankeHax npucoeanHeHue Bodbl
He NpoTekaeT No nNpasuiy MapkoBHMKOBA.

1. 2-MmeTnnbyTeH-2

2. 2,3-aumetnnoyteH-2
3. OyTeH-2

4. 2-meTunnponeH

11. lNpucoeanHeHne 6pomMoBOAOPOAA
K TpugTopnponery (CH,= CH — CF;)
npoTtekaeT NPoTMB nNpasuna Mapkos
KOBa (knaccuyeckuii BapmaHT). Ha
Te ypaBHEHWE peakumm 1 00bg
NPUYKNHY STOTO. ®

N
®

1. Flo/13ysiCb MAACTWAMHOM 1 CMIAYKaMIL, CMOAENMPYIATE peakLyio 3TAeHa C ANOMO30A0POANM
W MIOKaXIATE, Kak MEHSIETCA MPOCTPAHCTBEHHOE CTPOEHYE MONEKyYbI 3TANEHA.
2. [10AroTOBbTE NPe3eHTaLo Ha Temy: «[TpuMeHeHe NOANITANEHA W NOSIBOTANEH .

\ /
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[omosiornyeckun psag ankajneHos,
rpapuyeckme popmysnbl 1
NPOCTPaHCTBEHHOE CTPOeHNe

X MosieKyn

( AnkaH = AnkeH \

AnkaH = Ankagnex

Ymo gbipaxaem 0KOHYGHUE «OUeH» 8 anKadueHax?
Kakoe onpedenerue MoxHo dame ankadueHam Ha 0CHO8e onpedeneHull anKaHO8 U akeHo8?
\_ Kaxyro gpopmyny npednoxcume 054 nepgo2o npedcmasumens ankadueHos? Y,

AnkagueHamn (M AMeHOBbIMM YINIeBOA0PO4aMI) HA3bIBAIOTCA YI1€BOA0POAbI C OTKPbI-
TOW LIeNblo, B MOMEKY/NaxX KOTOPbIX MMEIOTCA ABE ABOMHbIE CBA3M. 19 TOro Uto6bl Mexay
atoMamu yrnepofa Obiin ABE [ABOWHbIE CBA3W, B MOSEKy/le ankaaneHa O0/MKHO ObiTb
MUHUMYM TPpKU aToMa yrnepoaa. Y1obbl Yncio ceszein o6pa3oBaHHble aToMamu yriepoaa
6bIN0 YeTbipe, NoyYaeTCs HxkecneayoLlee:

CcC=C=cC _|C=C=C|_ H—CI3=C=IC—H
H H
Kak BMaHO dopmyna nepsoro npeacrasutens ankaaneHos CsH,. 3To BellecTBO Hasbl-
BaeTCA nmponaaveHoM. B Monekyne yrneBoaopoaa kKaxaas m-CBA3b ob6pasyeTca npu

oTWenIeHn ABYX BOAOPOAHbIX aTOMOB. YduTbiBas 370, o6llas Gopmyna ankaaveHos
BblpaxaeTcs kak C,Hns.

F Y ;i
H H H HHH H H
CnH2n+2 CnHZn CnHZn—Z

[pyrve ankagneHsl OTANYaoTCa OT NponaaneHa Ha oAHy Uan Heckonbko —CH,— rpynn u
06pasytoT MOKAa3aHHbIM HUXEe FOMOTOrMYECKNA paa.

®dopmyna ankagneHa  HasBaHuve ankagueHa
CsH, MponaaneH
C.Hg ByTtagveH
CsHg MeHTagneH
JleateNbHOCTb o
AnkagueHbl
KymynupoBaHHbI7 KoHblormpoBaHHbIN V|3OJ1VIDOBaH‘>I

[BOWiHbIE CBSA3M Mexzay ABOWHbIMU
HaxXOASTCH Y OAHOro CBSA3AMU UMeEeTCs oaHa CBA3AMU

atoMa yrnepona opvHapHaa C — C o-cBS3b




lTpusedume npumeps! ankadueHos no Kaxdoli 2pynne, yKa3aHHo biwe. 10
CKo/bko amomos y2nepoda umeemcs 8 Mosieky/e Camoz0 nPoCcMoz0 npeacmasumens
anKadueHo8 ¢ Kaxcdoli 2pynnei?

ITo4emy y nepgbix npedcmasumeneli KymynupoBAHHbIX, KOHbIO2UPOBAHHBIX U
U30/1UPOBAHHbIX AAKAOUEHOB YUCIO MOMO8 y2n1epoda pasHoe?

- J
dneHoBble yrneBodopodbl Nno nosioXeHNo OBOWVHbIX CBA3EN B MOneKyne noapasgend-
OTCA Ha TpW rpynnbl.

B KyMy/1MpOBAHHbBIX ANEHOBbIX YI/1€BOA0POAAX ABONHbIE CBA3M COEAMHEHbI C OAHUM 1
TEM e atoMoM yrnepoaa. OavH 13 aToMOB yrnepoaa Npu ABOMHbBIX CBA3SAX HAXOAMTCS
B SPp, @ ABa B Sp? r’M6pUAHOM COCTOSHUN. He MpuHaBLIME yuacTua B rvbpuamsaumm p
opbutanu atomMa yrnepoaa, HaxoAAWEerocs B sp rmépuaHOM COCTOSIHUM, NepeKpbiBatoT-
cs ¢ p opbuTanammn coceaHero atoma yrneposa, KoTopblii Haxoantcs B Sp? rmbpuaHom
cocTosHuK. MNMponcxoant 60KOBOE NepekpbiBaHue p opbutanein B NIOCKOCTSX, NepreH-
OVKYNAPHBIX APYT K APYry ¢ o6pa3oBaHneM AByxX m-CBA3ei. [1epBblii NpeactaBuTeb Ky-
MY/IMPOBAHHbIX a/KaaneHoB UMeeT TpK atoMa yrieposa.

.
N
s

sp? sp sp?
CH,=C=CH,

Huxe pnaHa rpapuyeckasa ¢opmysia 1 LWapoCTeEPXHEBAd MO/ b STOro BELLeCTBa.

H ,H
Cc=C=C
/ \
W o
rpapuueckas ¢opmyna LlapocTepxxHeBas Moae b

B Mos1eKy1e KOHBLIOrMPOBAHHbIX M/IW COMPAXEHHBIX A/IKAANEHOB YTNEBOA0POA0B MeXay
atoMamu yrnepoaa npu ABoiHon cBasn umeetcs ogHa C — C 0-CBA3b. B Mx Monekynax
yeTblpe aToMa yrnepoda Haxoaatcd B Sp? rMbpuaHOM COCTOAHMW. [epBbii NpeacTasu-
Te/lb KOHBIOMMPOBAHHbBIX a/TKAANEHOB MMEeeT YeTbipe aToma yriepoaa.

sp? sp? spr sp?
CH,= CH— CH=CH,

Huxe gaHa rpaduueckan GopmMyna 1 WapocTepkHeBad Moae b 3TOro BellecTsa.

H H
\ /
H Cc=C
\ / \
Cc=C H
/ \
H H ()
rpadunyeckasd popmyna LapoCTEPXHEBas MOAE b

B MOJIeKy/ie N30/IMPOBAHHbBIX A/IKAAMeHOB, B OT/IMYME OT COMNPSAXeHHbIX ankagneHosB,
[BOWHblE CBA3W pasneneHbl ABYMA 1N 6onee OoanHApPHbIMA C — C o-cBazamu. B nx mone-
Kynax ToXe YeTbipe atoMa yrnepoda HaxoadTCAa B sz FVI6DVI,EI,HOM coctosHum. B MOﬂeKy

nepBoOro npeacrasntTend M30/IMPOBAHHOIO asIkKagmnmeHa HaxoanTCa NATb aTOMOB yI/iep &

sp? sp? sp’ sp? sp?
CH,= CH— CH,— CH = CH,

- W



8 O6cypute Y

Huxe npuBeaeHbl anvHbl ceasent C — C n C = C HEKOTOPbIX YI1eBOAOPOAOB.
CH,=CH—CH,—CH, CH,— CH;-CH,—CH, CH,=CH—-CH=CH,
0,134 nm 0,154 nm 0,137nm 0,147 nm

B monekyne 6ytagneHa-1,3 (CH, = CH — CH = CH,) anvHa aornHon C = C cBA3M 60/1b-
we, yem gnunHa georiHon C = C CBA3M B MOJIEKYNax afkeHoB, a A/IMHa oauHapHON
C — C cBa3u kopoue, yem anvHa C — C CBA3M B MOJIEKY/1aX a/IKaHOB.

3
W
3
S
S
L

\® Kak MoxcHo 06vAcHUMb NpuYUHy 3mo2o? )

[MpaKTnyecku 3HauYMMbIMU AMEeHOBbBIMM YINIEBOA0POAAMM ABNAOTCS CONPAXKEHHbIE, KOTO-
pble 06/1a4atoT PAAOM OT/IMUUTENIbHBIX CBOWCTB, CBA3aHHbLIX C UX CTpOeHueM. Viccneny-
€M CTpOeHne Monekynbl 6ytaameHa-1,3. dusnyeckumMm Metogamu UCCIeaoBaHnsa Oblno
OMNpeAEeneHo, YTo BCE aTOMbl yIIiepofa Monekynbl OytagmeHa-1,3 HaxoaaTca Ha OA4HOW
NNOCKOCTU. PaccToaHne mexay atoMamu yrnepoaa (OnMHa XMMUYeCcKol CBA3M) B Mosie-
Kyne BbIMMSAaAT Tak, Kak moka3aHo Huxe:

0,137 HM 0,137 HM
CH=CH -~ CH=CH,
2 0,147 am

Kak BWAHO, B Monekyne bytaameHa-1,3 mexay atomamn yrnepoaa onmHa ABONHOM CBA3M
6onblue ANVHBbI ABOMHbBIX CBS3EM B MOIEKYNax aslkeHOoB, a A/IMHa OAMHAPHOM CBA3M KO-
poYe A/IMHbI COOTBETCTBYIOLLEN OOAMHAPHOW CBA3M B MOMEKy/1ax ankaHoB. B monekyne
6yTaaneHa-1,3 Bce aToMbl yrmiepoaa HaxoaaTca B sp? rubpua-
HOM COCTOSAHMUW. Y Kax4oro aToMa yriepoda Ha Hapy>XHOM
SHEpPreTnyYeckoM YpoBHE KMeeTCd OfdHa p opbuTasnb, KOTo-
pas He y4acTByeT B rmopuamsaumm. 3a CHET NepekpbiBaHUA
. sp? rnbpuaHbIX opbutaner Mexay atoMamu yrneponda obpa-
3yeTcqa 0-CBA3b. He mpuHABLIME y4dacTus B rubpuavsaumm p
opbuTanu, B3anMHO NepekpbiBasiCb, 06Pa3yoT COMPAXEHHYIO
7-CUCTEMY (Oenokann3oBaHHas CBA3b).

MpKn 06pasoBaHNM CONPAXKEHHON T-CUCTEMbI B KpaiHx aTomax yrnepoaa opbuTanm ne-
pekpblBaloTca 60/blie, YeM Yy aTOMOB Yrepoaa, HaxoAAUIMXCa B cepeanHe MOMeKy/bl.
B pesynerate 3T0ro AnMHa ABOMHOM CBA3W MexXdy aToMamMu yrnepoaa 6onblie AHbI
[IBOMHOM CBA3W MOJEKY/ a/IKeHOB, a A/IMHa OAMHAPHOM CBS3M MeX Ay aToMamiu yriiepoaa
MeHbLLe O/TMHbl COOTBETCTBYIOLLEN OANHAPHOM CBA3M B MOJeKynax ankaHos. Hannune
COMPSIKEHHON T-CUCTEMbI B MOnekyne GyTaaneHa-1,3 B HEKOTOPbIX Cydadx BblipaxatoT
€ro CTpOeHneM, NoKasaHHbIM HIXKe.

CH,= CH= CH==CH,
s (1)

Bblumcante oTHOCUTENBHYIO MONEKYNSPHYIO MacCy ankoameHa nmeloLmi 13 atTomoB

MoneKyne.

 PELEHVE:

YuuTbiBas, 4To obLas dopmyna ankaaneHos CH,, o, oblilee uncno atoMmos
3n-2=13

n=5
OTHOCUTENbHAA MONeKynapHasa Macca ankagneHoB Bbluncaserca Gopmyno
14-5-2=68




MNpoBepb cebs

3ALAYA 9)
Ckonbko sp® rmbpuaHbix opbutanei nMeeTcs B MoeKyne CONpPsXEHHOro ankaaneHa ¢
OTHOCUTENIbHOM MONEKYNSPHOM Maccon 967

CED 2

Q [poBepbTe U3yYeHHOe N\
6. Echm B Monekysne nporneHa ognH 13 aTto-

AJNIKAAUNEHBI

1. Onpepenute UNCNO aTOMOB BOAOPOAA B MOB BOLOPOAA METU/BHOM FPyNMbl 3ame-
MO/MIEKyne ankKagueHa, Coaep>xallero n HUTb BUHW/IbHBbIM PaANKaNIOM, TO K Kako-
aTOMOB yrepoaa. My TWMNY ankaaueHoB OydeT OTHOCUTbCH
An+2 B)n-2 C) 2n nony4eHHoe coednHeHne?

D)2n+2 E)2n-2

7. CocTtaBbre CxeMy Knaccudukaumm aue-
HOBbIX YrNIEBOAOPOAOB MO MOMOXEHUIO

2. Onpenenunte ankagueHso!. SN Y
[BOWMHON CBA3W 1 pacnpeaennte npuse-

1. CH;-CH=C=CH, [AEHHble HVXXe ankaaneHbl Mo 3ToW Cxeme.
RO Rl 1. CH,=CH - CH - CH = CH
3. CH;~CH=CH-CH; I ] B
4. CH,=CH-CH=CH, (ClEk
A)1,2 B) 3,4 C)1,3 2. CH2:CH_CH:CH2
D)2.4 B)1. 4 3.CH;~ CH=C=CH,
3. [NouemMy Monekyna nepBoro npeacTa- 4. CH2=(|3—CH=CH2
BUTENA ankadveHOB COAepXNT 3 aToma CH,
yrnepopa? 8. MNepekpblBaHMeM Kakmx opbutanen
06pasytoTcs CBS3M B MOMEKyne
4. HeoanHakoBbIM /19 MONeKyn OyTaane- CHs—CH=C=CH, ?
Ha-1,3 n GyTeHa-1 aBnaercsa: 1. sp? — sp? 2.5p?—s
1. Yncno aTomMoB yrepoaa 3. sp? — sp? 4.sp—sp
2. Ymcno aToMoB Bogopoaa 5. sp? — sp 6.50—5
3. Yumcno w-cBasen 7. sp° — sp? 8 sp’—s
A)Tonbko 1 B) Tonbko 2 C) Tonbko 3 ' '
D)1, 3 B)2.3 9. CocTaBbTe 3/1EKTPOHHYIO GOPMYyTY
6ytaaneHa-1,3. CKoONbKo 31€KTPOHOB
5. Onpepenute Gopmyny ankapneHa, NPUHUMAIOT yyacTve B 06pa30BaHnm
0,5 MONAX KOTOPOro coaepXmnTca 4 r CBA3El Mexay aToMami yIIepoaa B
BoAopoaa. Monekyne?

10. 3aBepLunte cxemy.
UuUC/o O-CBA3EN —— p

B monekyne / YMCNO HEMONAPHbIX

nponagneHa \—’ o-CBSA3en ™
ymcno rI/I6pM££HbIX
opbutanen

11. 3aBepwunTte TabnuLy, CpaBHMBadA rpaduyeckmne Gopmynsl 6ytaHa 1 bytagneHa-1,3.

Monekyna copepxut

BelectBo 4YMCNO rMBPUAHBIX _ YMCMO HEMONAPHbIX
M 4nCo o-CBSA3EN _
op6uTanei KOBA/IEHTHbIX CBA3EN

ByTaH a C
bytagnen-1,3
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HoMeHknatypa u nsomepus
ankajneHoB

Beulectso CH, = CH — CH = CH, Ha3blBaeTCa ANBUHUIOM.

[Toyemy 3mo 8eujecmeo Ha3biaemcs QUBUHUAOM?
[o Kakoli HoMeHKAaMYpe HA38AHA BeLeCMBO NO 8aLLeMy MHEHUI)?
Ewé Kak MOXCHO Ha38aMb 3MO 8eL4ecmeo UCNob3ys cnocob MexcdyHapooHoii

\_ HOMEHKAaMYpbl G/KeHO8? )

Adlandirma

Mpy HaUMeHOBaHWKW Hepa3BEeTBNEHHbIX a/kaaMeHOB Ha OCHoBe MeXxayHapoaHOW Ho-
MeHKaTypbl B Ha3BaHWSX COOTBETCTBYIOLLMX a/TIKaHOB BYKBY «H» 3aMEHSIOT OKOHYaHNEM
«ANeH>.

CH,- CH,- CH,

nponax

CH,=C=CH,

nponaavneH
Ecnn B raBHOM Luenu coaepXuTtcs 60o/blue TPEX aTOMOB yrnepoaa, Hymepauna BeaeTca
C TOro KOHLa, Kyaa 6nmxe ofHa U3 ABOWHbIX CBA3el. B KOHUe Ha3BaHWa ankagneHa no-
Ka3bIBaloT HOMEP aToma yrnepoaa, C KOTOporo HauMHaeTCs ABOMHasA CBSA3b (MECTO ABOW-
HbIX CBA3ein). Hanpumep:

1 2 3 4
6yranuen-1,3

1 2 3 4
CH,=C=CH—CH,
Oyranuen-1,2

[Npun Ha3bIBaHNN PA3BETBNEHHBIX ankagneHoB No MexayHapoaHOW HOMeHKNaType cie-
ayeT obpallaTe BHUMaHME Ha NpaBuaa, MPUBEAEHHbBIE HIXKE.

1. B Monekyne BbibrpaeTcs camaqa A/MHHasA yrnepoaHas Lenb (r1aBHaqa uenb), coaep-
Xallaa OBOMHbIE CBA3N.
CH,= (ID— CH;— CH=CH— CH;
CH:
CH,

2. Hymepauus aToMOB yr/iepoaa B IM1aBHOM Lenu HauMHaeTcs C TOro KoHua, Kyada
1 2 3 4 5 6
CH= CII— CH;- CH=CH— CH;

61mxe ogHa 13 ABOWHbIX CBA3EN.
(IJHz @
3. B rnaBHOM Lienn Noka3biBadT HOMEP aTOMOB YIT1€POAA, K KOTOPbIM M M
a

CH3 ‘
CaA pagunkanibl, 4NCno CQM—, oU-, TeTpa- n ,El,p) N Ha3BaHWA pagnkasoB, KOTOPbI
fOT OT MPOCTOIro K C/TIOXHOMY, B Ha3BaHWM COOTBETCTBYIOLLEro asikaHa O
OKOH4YaHMe «H» 3aMeHA0T Ha «gueH» N YNTAoT HOMeP atoMa Y
Ha4YnHaeTCH ,D,BOV]Haﬂ CB4A3b.




.

1 2 3 4 5 6
CHz=C~ CHy CH=CH— CH,
CH,

|
CH,

2-3THITeKCaneH-1,4
Ecnn ,EI,BOl71HbIe CBA3M B [M1aBHOW Huenn HaxogdtCca Ha OAMHAKOBOM PACCTOAHUN C obounx

KOHLOB Uernun, 1o HyMmepaunto rIaBHOM Leny NpoBOAAT HA OCHOBE Bbly4YE€HHbIX BAMW Mpa-
BW/1 HA3blBAHWNA a/IKAHOB.

Hymepayuro nposodsim ¢ mozo Hymepayuro nposodsim ¢ mo2o KoHya, Kyoa
KOHYa, Kyoa Oaudice paouxa. Onudice npocmoil paouxa.
1 2 3 4 1 , SHz: CH;
CHZ—Cl—CH—CHZ CH2=(|J—C=CH2
CH; CH,

2-metundyraauen-1,3
2-mertmi-3-3tHnbyranuen-1,3

Hymepayuio npogodsim
€ Mo2o KoHya, 2oe Honblue pazeemasieHull.

CH,
8 7 6 5 4 3 21 1
CH;— (IJH —CH=CH—CH= CH—(IJ —CH;
CH; CH;

2,2,7 — TpuMeTHIOKTaueH-3,5

LUI/IpOKO NoIb3YyKTCA NCTOPUYHECKMN Ha3BaHNAMMN alkagneHOoB.

dopmyna HasBaHue no MexayHapoaHown McTopunueckoe
coeanHeHus HOMeHKaType Has3BaHue
CH,=CH—-CH=CH, 6ytaaner-1,3 OVNBUHUN

CH,=C—CH=CH,

2-metnnbytagnen-1,3 n3onpeH
CH,

3omepusa

Clerenvoc, (10 .

Ha ogHOM 13 NpeablayLnx yPpoKoB Obl/la AaHa CXema, oTpayatollas ankeHbl ¢ Gop-
mynoin CyHs.

CH2 = CH - CHz — CH3 CH3\ /H

7 ¥ C\CH3

C4H10 N CH3_ CH=CH- CH3
\ CH,  CH,
/C - C\
H

CH2=|C_CH3 H

CH,

10

3
g
3
-




CocTaBbTe aHaMorMUHylo Cxemy 1 Ang ankaaneHos ¢ dopmynoi CsHe.
f’

CsH ? <:

?
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[loyemy usomepuro a1KadueHo8 mbl cpasHunu ¢ U30M€’,DU€L7 0/1KeH08?

\ Kaxasg usomepus 803MoxHa 8 ankadueHax? J

Kak B a/lkeHax, B afikagmneHax Toxe BO3MOXHbl M130Mepus yrnepoaHoro ckeneta, M3ome-
pUSt PACNONOXEeHU ABOMHOM CBA3W, MEXK/IacCoBas M30MepKs, a Takxke reoMeTpude-
cKasl usomepus.

CTpyKTypHQs u30Mepust Mo YI7iepoaHOM Leru 1 MO MOI0KEHMIO BOMHOM CBS3M

CyLecTByeT TONbkKo oAuH ankaauneH no dopmyne CsH, CTpykTypHas nsomepums no no-
IOXXEHUIO ABOVHOWM CBA3M HauYMHaeTCa C NpeAcTaBUTeNsl, B COCTaBe KOTOPOIro HaxoamnTca
yeTblpe aTtoma yrnepoaa (CsHe).
CH,=C=CH — CH; CH,=CH-CH=CH,
Oyramuen-1,2 Oyraauen-1,3

CTpyKTypHasa n3oMepus no yrnepoaHor Lienu HaduuHaeTcsa C NpeacTaBuTens, B Mosekyne
KOTOPOro HaxoamTcst NsiTb atoMoB yrrepoaa (CsHg).

CH,=CH - CH = CH — CH; CHZZ(E—CH:CHZ
N nenTanuen-1,3 CH,

2-metmnOyraauen-1,3

@ o6cyaute

[Toyemy, ko20a anKeH ¢ Yembipems y2aepoOHsIMU AMOMAaMu 8 MosieKyse umeem
CMpYKMypHYKo U30MePUIo, a aNKadUeH C MAKUM Xce YUCIoM amoma y2nepoda He umeem?

Mexknaccosasi nsomepusi

13-3a oanHakoBon obLlern GopMynbl ankaaneHoB U ankMHOB UX MOMEKY/bl, coaepa-
LiMe OAMHaKOBOE YMC/I0 aTOMOB Yr/1epoda, ABASIOTCS MEXKIacCOBbIMM M30Mepamu.
MexknaccoBas M3oMepnda HauvnmHaeTCqa OT nepBOro npegcraButeid roMosiIorm4eckoro
paga — nponagveHa.

CH,=C=CH, CH=C-CH;

nponajaueH TIPOTINH

feomeTtpuyeckasl (UMC-TPAHC) u3oMepus

Cyujecmeyem u Yuc-mpaxc u3oMepos y nponadueHa, QUBUHUAA U U30NpeH

CkonbKko MUHUMYM amMOMO8 y21epoda 00/MHHbI 66iMb 8 MOAEKye aAKAOUeHq,
Ymobbl UMes 2e0MempPUYeCKyH U30MePUr)?




FeoMeTpuyeckas N30OMepUsa XapakTepHa TOMbKO A/ KOHBbIOMMPOBaHHbIX M M30UPO- 10
BaHHbIX a/lKaAMeHoB. B KyMynMpoBaHHbIX ankagveHax He CyllecTByeT reoMeTpuyeckoi

n3omMmepun. Kak n B ankeHax, eCin B ankagmeHax 3aMectuTenn aToMoB yriepoda npu

[NBOWHOW CBA3M pa3Hble, TO B 3aBUCMMOCTM OT WX PACMOIOXEHUS B MPOCTPAHCTBE MO

OTHOLLIEHUIO K M/1I0CKOCTU 7-CBSA3M BO3MOXHa reoMeTpudeckas (LMC-TpaHc) n3oMepus.

H H H H =
\ / \ / T
R c=C H c=C s
\ / \ \ / \ g
e =G H e =G H
/ \ / \ 5,:
H H R H
yuc-u3omep mpanc-u3oMep

Ecnn 6onblumne paavkansl (@ToMbl AW FPYMMbl aTOMOB), MPUCOEAMHEHHbIE K 0O0OUM aToMaMm
yrnepoaa, npv ABOMHOM CBA3W pa3MelleHbl Mo O4HY CTOPOHY OTHOCUTETbHO MIOCKOCTU
m-CBSA3M, @ Manble pagnkansl (@ToMbl UK FPYNNbl aTOMOB) — MO APYry0 CTOPOHY, TO Takas
dopmMa HasbIBaeTCA LMC-U30Mep, a ecnu dyaet HaobopOoT, TO — TPAHC-N30MEP. TPAHC-130-
mep. [NepBbIM NpeacTaBUTENEM ankagmeHoB, 00pasyoLNn reOMEeTPUYECKYD N30MeEPUIO,
aBnaeTca neHtaaneH-13. Npadurueckaa Gopmyna 1 NPOCTPAHCTBEHHOE CTPOEHKE reomMe-
TPUYECKNX N30MEPOB, KOTOPbIX 06pa3yeT neHTagneHa-1,3, mMoKasaHo HUXeE:

CH,=CH, ,CH; CH,=CH, ;!
padunueckas /C - C\ /C - C\
dopmyna H H H CH, ]
yuc-nienTaauen-1,3 mpanc-neHTaaueH-1,3
MpocTpan-
cTBeHHas .
dopmyna t : j j
Yyuc-u3omMep mMpaHc-A30Mep

Tlpuniep \
i (1)

Onpepenute Yncno NEPBUYHbBIX, BTOPUYHBIX, TPETUYHbBIX 1 YETBEPTUYHbBIX aTOMOB
yrnepoaa B 3,3,5-TpumeTtuarentagnera-1,5.

(AT Hanvwewm rpadmyeckyio dopmyny 3,3,5-Tpumetunrentaguena-1,5:

(|3H3
CHy=CH—C—CH,~ C=CH-CH;
CH, CH,

Kak BMAHO 13 rpadunyeckor GopMy/bl B MONEKyNe nMeetcs 5 NepBrUHbIX, 3 BTOPUYHbIX,
1 TPETUYHBIN 1 1 YETBEPTUYHDI aTOM Yrnepoaa.

J

3AZAYA 9}
CKO/bKO MPOLIEHTOB COCTaB/IAET YMCI0 SP?—S CBA3EH, OT 06LLEro Yncna cBasei, ot
obulero Yncna cBasen B Monekyne 2,3-auMmetmaneHraguen-1,4?

25%
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@ [poBepbTe U3yYeHHOE

1. MokKaxuTe 4nucao aToMOB YIiepoda u
BOAOpOAa B Monekyne bytagneHa-1,3.
A) 4,6 B)3;6 C) 4,8
D)3;8 E)5; 8

2. [o4vemy 6yTaameH-1,3 no nctopuye-
CKUW Ha3BaH AUBUHWIOM?

3. Onpegenute uncno rmbpuaHbix opou-
Taner B Monekynax n3onpeHa.
A) 12 B) 14 C)16
D) 15 E) 13

4. HazoswuTte N0 MeXaAyHapOa4HOM HO-
MeHKnaType ankagueH, NoslyyYeHHbIn
3aMeLLEHEM B MOonekyse 3-me-
TMN-2-n3onponunneHtagneHa-1,4 ato-
Ma BOAOPOAA MpY BTOPMYHOM atome
yrepoaa Ha METUIbHbIV pagukan.

5. 3aBepLmnTe cxemy.

NnepBUYHbIX= TPETUYHbIX=

AN el

Yrcno aToMOB yrepoaa B Moekyne
2,3,3-TpumeTtunrekcagneHa-1,5

r'd N

BTOPUYHbIX= YeTBEPTUYHbIX=

6. Onpegenute npaBubHble (+) 1
HenpasWbHble (-) BblpaXeHus ang
OMBUHMAA U M30MponeHa

OnBuHnun  M3onpeH

MexayHapoaHoe
Ha3BaHve u] ]
2-meTnnbyTagmen-1,3

EcTb CcTyKTYpHbIE
M30MEPbI MO NMOMOXEHWIO =] O
[BOWNHOW CBA3MN

EcTb CTyKTypHble
M30Mepbl MO CTPOEHMIO m] o
yrnepoaHon Lenm

EcTb reomeTpuueckme
(umc-TpaHc) O m]
n3omepbl

11. 3aBepwnte TabnumLy.

~

7. B Monekyne kakoro ankagmeHa ectb aTom
yrnepofa, Haxoaawmiics B sp® rubpua-
HOM COCTOSIHUU?

1. ANBUHWA 2. n3onpeH
3. nponaaueH 4. nentagnen-1,4
A)1,2 B34 O13 D24 B4

8. CpaBHUTE CTpOeHne Monekyn OyTtaane-
Ha-1,3, neHTaaneHa-1,3 n neHtagneHa-1,4 n
3aBepLunTe Tabnmnuy, AaHHYHO HXKE:

CnocobHocTb
o6pa3oBaHns
reomMeTpuyeckom
(umc-TpaHc)
nsomepun (+/-)

Ankagven MpuynHa

ByragneHn-1,3

MNeHTagneH-1,3

MNeHTagueH-1,4

9. CocTaBbTe CxeMy, OTPaatoLLyto CTPYKTYPHYIO
1M30Mepuio B ankaameHax, v pacnpenenute
BeLLeCTBa, laHHbIE HIXeE, B 3TOW CXeMe.

CH,=C=CH, CH=C - CH,
CH,=CH - CH = CH,
CH,=C=CH - CH,
CH,= CH-CH, - CH=CH,
CH,=C—CH=CH,

CH,

10. HazoBuTe BellecTBa

CH,=C—CH;~ CH=CH, ¥
CH3 - CH2

CH;~ CH—CH;~CH=CH,
CH3_ CH2

HecMoTpsa Ha CXOACTBO WX CTPOEHWI,
OOBACHWUTE MPUYMHY Pa3HOro  YMC/
aTOMOB Yrnepoaa B rMaBHOM Lienu.

[padunyeckasa popmyna
MOeKynbl

HasBaHne no MexayHapopHom
HOMeHKaType

CH,=CH-CH = CH,




[lonyyeHne n dpusmyeckne
CBOWCTBA aNKaMeHOB

KBbI 3HAKOMbI peakuusamn gervapartaumm CNMpToB U AernapupoBaHmne ankaHoB. \
Hanpumep, npu peakunn gernapnupoBaHia U3 aTaHa, a Npy peakumn aervapara-
UMM 13 3TUIOBOrO CIMPTA MOMYyYatoT STUEH.

A kakoli npodykm nosy4umcs 00H08peMeHHO npu 0e2udpuposaHuu u decudpamayuu
3mun08020 cnupma?

K Kak npednoxcume ypagrerue s3moli peakyuu? j

EATE/IbHOCTb o
D

Kaxoe opeaHuyeckoe gewjecmeo 06pasyemcs npu 0aHHsIX peakyusix 0eudpuposaHus u
0e2as102eHUPOBaHUSA?

CH,-CH-CH,-CH, "M " 9 ! +2H,

W owul w4

CH,~ CH - CH—CH, +2KOHgypy ——> 9 1 +2KBr+2H,0

Bri {H H B
\_ B pe3ynsmame de2udpamayuu KaKo2o Cnupma MOXHOo nNoAy4ums 3mo eewjecmso? )
MonyyeHne

Kak 1 ankeHbl, ankagueHbl NoiyqatoT B NPOMbILWAEHHOCTM 1 B 1abopaTopum, rMaBHbIM
06pa3oM, Ha OCHOBE peakunin AervapupoBaHMa ajlkaHoB, AernaporasoreHnpoBaHns
rafloreHoNpPON3BOAHBIX a/IKAHOB, AernapaTtaumert CnMpTos.

B nipoMbiLieHHOCTY ankaaneHbl NoMyYatoT CieayowmmMm cnocobamm:
1. [uponmsom HedTernpogyxkToB. B 370 BpemMs ankagueHbl NoyyaloTca Kak noOOoYHble
NpPOayKTHI.

2. Merogom Jlebegesa. C.B.Jlebenes npun NponyckaHum napos 3TUIOBOrO CAMPTa Haz
HarpeTbiM KaTaamM3aTtopoM nonyuna ytaamen-1,3. YpaBHeHne npotekaHna peakumm B
obLLEeM BMAE MOXHO NoKasaTb HKecneayiowmm oopasom.

2CH, - CH, — OH #25CALOLZ00 | oy _ cH _ CH=CH, + 2H,0 + H,

AJNIKAAUNEHBI
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3. [leruapupoBaHme asikaHos. [Npu BbICOKOW TeMnepaTtype B MPUCYCTBUN KaTanmsaTopa
OT anKaHa oTLLEeNAATCA ABE MO/IeKY bl BOAOPOAa W NoMyYaeTcs ankagmneH.

CHaypy — > ot CHyo + 2H,

Hanpumep, caMmblM pacnpocTpaHeHHbIM MeToAoM nonydeHua 6ytaaneHa-1,3 aBnaetca

KaTanuTMyeckoe germapupoBaHme H-OyTaHa B ABe cTaann. B 1o Bpema cHadana obpa-

3yeTCHa CMeCb ankeHoB (CMecb ByTeHa-1 1 ByTeHa-2), a NoTOM NoCeayoLLMM Aernapupo-

BaHWeM nosy4daetca 6ytagunen-1,3.

_tkat CH,= CH—CH,—CH;4
-H, CH.—~ CH=CH—CH,

cMmech Oyrtena-1 u Oyrena-2

t, kat
s

CH, - CH,— CH,— CH, i+ CHy=CH - CH=CH,

ypaBHeHme npoTekatoLMx peakLnin MOXHO Bbipa3nTb B cnepgytvoulem snae:

t, kat.

CH,- CH-CH - CH,
H H| [H H

H-OyTaH

CH,=CH—-CH=CH, +2H,
Oyranuen-1,3

30npeH oaMH 13 BaXKHbIX NpeacTaBUTeIein roMOIOrMYecKoro psaaa ankaaueHos, nosy-
YaloT AernapupoBaHnemM 2-metnnoyTaHa.

CH,~ CH-—CH,~ CH RN~ C—CH=CH, + 2H,
CH, CH,

Cocmagbme 3mans! peakyuu nNoyyeHus U30npexa u3 2-Mmemunbymana. Kakue akaHs!
NO/Y4aMCA KaK NPOMeXymoyHoe 8ewjecmeo npu peaxkyuu?

B na6oparopumn ankagneHol nosy4aroT B OCHOBHOM MO CiefyrwmnmMm peakunam.

1. HarpesaHwem Anras0reHonpomn3BoOAHbIX G/IKAHOB CO CMMPTOBbLIM PACTBOPOM LLE-
71041 (AeruaporasaoreHnpoBaHmne). Bo Bpema 3Ton peakumm Hago 6paTtb Takoe ra-
IOFEHOMNPON3BOAHOE, UTOObI B MOJIEKY/1€ @TOMbl rafioreHa He Obl/IM HWU NpY OAHOM
aToMe yIrepoaa, H1 Npu coceaHnx aTtomax yrnepoaa. Hanpumep, npu HarpesaHum
1,4-onbpombyTaHa co cnupToBbIM pactBopoM KOH nonyyaetca avsuHWA. B otanune
OT peakUunin NoNy4YeHns alkeHoB, B 3TOM peakumn Ha OAMH MO/b AMranoreHoaakaHa
OEeNCTBYIOT ABYMA MONAMU LWENOYW. [1pK NpoTEKaHUM 3TUX peakuUmii OT MoneKyn au-
rasoreHoONPOM3BOAHbIX @/1KaHOB OTLLENNATCA NO ABa aTOMa BOAOPOAA 1 ABa atoMa
rafioreHa, v B Monekyne obpasyertcs ABe m-CBA3b.

——X—» CH,= CH - CH=CH, + 2KBr + 2H,0

%
NG

(crupr)

(ITH2 —CH,- CH,- (ITH2 +2KOH
Br Br

Cxematnyecku peakumto MOXHO NpeacTtaBUTb B TAaKOM BUOeE!:

CH,- CH - CH - CH,

"I-_| '—_+-I :-I---I I_I--l
B Hy ol B CH,=CH - CH=CH, +2
KrOH, HO-K:




2. [lervaparaumedi npeae/ibHbIX ABYXATOMHbBIX Crvp-
70B. BO Bpema peakumu Hago B3ATb Takow OBY-
XaTOMHBbIVI CMIVPT, YTOObI FMAPOKCU/IbHBIE TPYMMbI
OH He 6binn HX NpW OAHOM W HU MpPWU COCeaHNX
atomax yrnepoga. [pu HarpeBaHun CNMpPTOB A0
140-180°C B NpUCYTCTBMM KOHLEHTPMPOBaHHOM
CEPHOW KNCAOTbI OT MX MOMIEKY/ OTLLENAAETCA MO-
nekyna BoAbl (BHYTPUMONeKynapHasa gervapara-
und). B pesynbrate peakumn obpasyercs m-CBA3b
N ee YNC/I0 PaBHO YMCYy MOJIEN OTLWENIEHHOM BOAbI. [1py BHYTPUMONEKYISPHON ae-
rvapataumMm ABYXaTOMHbIX CMMPTOB OTLWENASOTCS ABE MOMeKy bl BOAbl, B MOMEKy1e
obpasyeTcd ABe m-CBS3U 1 MONyYaeTCs ankaaneH.

CH,—CH—CH—CH, 1491806, B80uam , oy — CH — CH=CH, + 2H,0

'OH H' -H HO' Oyrammen-1,3

10

CﬂMprI, B COCTAB KOTOPbIX BXOAAT

ABe rmAapoOKCU/IbHble rpyrirbl, HA3bl-

BQKOTCSA ABYXATOMHbIMU. I'IpocreﬁwMM

rnpegcrasurtesieM ABYyXATOMHbIX

CrnpPTOB ABJISETCS 3TU/I€HITTINKO/1b.
s

OH OH

3
g
3
-

Oyranmuon-1,4

dusnyeckue CBONCTBa

B romonormnyeckom pAagy C yBeimyeHmnem MoneKynﬂpHoM MaCCbl alKaaneHoB yBe/IN4K-
BaeTcA MX NMJIOTHOCTb N TemMnepatypa KUNneHnd. [Mpwn 0ObIYHbIX yCnoBunax nponagneH n
OVNBUHW ra3bl, @ N30MPEeH - 1eTy4dad XNOAKOCTb. AnkagueHsl He PacTBOPAKTCA B BOAE, HO
XOPOLWO pPacTBOPVMbI B HEMO/TAPHbBIX OpraHn4yeCknx pactBopuUtenax.

Mpuvep 5
eme

CKOIbKO MakCUMyM KI' AUBUHUMIA MOXHO NOMYYnTb U3 57,5 TMTPOB 3TMNOBOIO CnvpTa
(p=0,8 r/cm3)?

Hanuwem YpaBHeHne peakunn nosyydyeHnda AnBnHMAG U3 3T/10BOTO CNpTa U Hanaém
MacCcCy n3pacxogoBaHHOMo cnmpTa.

57,5mutp=57500 cm?
m=p-V=0,8-57500=46000r =46 xr

46 Kr X KI'

2C,H,OH—** 5C,H,+2H,0+H,
246Kr REANY
46Kl -------- X KT
L A 54 kr
_46:54 o,
92

MpoBepbTe cebs

e (2)

Ckonbko M3 (Hy.) cMecu npornaHa v 6yTaHa, B COCTaBe KOTOPO 06bEMHas 40N Npona-
Ha 60%, HY>KHO And noaydeHns 2,7 ToH anBuHMANa. Bbixoa npoaykta 50%.

5600 m?
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@ [poBepbTe M3yYeHHoe
-

1. OT KaKoro BeLLeCTBa He NoJlyvaeTcs 6. OnpenennTe BellecTBa, HaxoaALMecs

NBUHWA?
A npu 06bIYHBbIX YCNOBUAX B KUOKOM CO-
A) 2-meTnnbyTtaH
CTOSAHNN.

C) aTMNOBbIN CcnnpT

E) 6yTaH 1. 6ytagneH-1,3 2. NeHTeH-2
3. 2-metnnbyrtagneH-1,3 4. 6yTaH

A1,2 B)3,4 C23 D)2,4 B4

B) 1,4-on6pombyTaH
D) 6ytangnon-1,4

2. CpaBHuTe Temnepatypbl KUNeHnsd n3onpe-
Ha ¥ OVMBWHWMIA 1 OOOCHYITE CBOM MbIC/IN.

3. MoyemMy Npv B3aUMOAERCTBIUM -6pOMEY- 140~ 180°C. H,804 omm) o,

TaHa CO CMMPTOBbLIM PACTBOPOM MMAPOK-
cnpa Kanua He obpasyetcs ankagneH?
Kakoe BellecTBO ABASETCA MPOAYKTOM
3TON peakummn?

7. 5TUNOBbIV CANPT
425°C, Al,05, Zn0

N
7

3TUIOBLIN CANPT

CpaBHUTe peakumu 1 onpegennte ux oT-
munTenibHble CTOPOHbI. OOOCHYMTE CBOMU
4. Kakoe MakcuMmasnbHoe KOMMYEeCTBO MO- MbIC/IN.
nev AMBMHWNA MOXHO MOMYYNUTb U3 3TU-
NOBOro cnmpta maccon 18,4 r?

A) 0]

8. Kak MeHseTcs BO BpeMs peakumn

B)02 C)04 D05 BT CH,Cl - CH, - CH, - CH,Cl + 2KOH , ——»

5. CkonbkO nuTpoB (HYy.) BoAOpoAa Bbi-
AenseTca npu MNoHOM MNpeBpaLleHnm
2 monen 6ytaHa B AUBUHNA?

A)112 B)44,8 C)22,4 D)672 E)89,6

9. 3aBepLunTe CXeMy COMMacHO HUXeNPUBEAEHHbLIM BblpaXXeHUAM.
1. 2. 6yraHon-1-06yTen-1 4. nervapartaums
2. pernapuposaHue 5. 6yTaH—-0yTeR-1
3. 6ytaHanon-1,4-6ytagnen-1,3 6. byTaH—6yTaaner-1,3

UYMCIO MEPBUYHBIX aTOMOB yrnepoaa, -
6puaHbIX opbutanen n o-cesasen B Mone-
Ky/nax opraHMyecknx BeulecTs?

Peakuua
Monyyaetca  [lonyyaetcs Monyuaetca  [Monydaetca
ankeH anKagueH ankeH ankagnex

10. ifadaleri sxem lzrs ayirin.
1. Butadien-1,3 alinir
3. Su alinir

2. Dehidratlasma reaksiyasidir
4. Dehidrohalogenlesma reaksiyasidir

140 - 180° C, H S0, (g

/\

> 14-anmMeTn6yTtaH + 2KOH cpn ——»

/\

OyraHgnon-1,4

11. Onpegennte CcooTBETCTBME.

lpoaykTbl peakymu Peakuymun
1. AnkeH a. CH,Cl - CH, -~ CH, - CH,Cl + 2KOH
2. AnkagneH Y

b. CH,Cl - CH, -~ CH, — CH; + KOH |
t

C. CHzCl — CHzCl — CH2 — CH3 +7Zn
d. 2CH; — CH,Cl + 2Na ——»

425°C, ALO, )

e. 2CH; — CH,OH




XnmunyeckKme cBOMCTBA
anKaaneHoB

[aHHble Ha pUCyHKe NpeaMeTbl BaM 3HAaKOMbI U 1C-
Nonb3yeTcsl B MOBCEAHEBHOM XXMN3HN.

V13 kako20 Mamepuana u320moeseHs! 3mu npeomemsi?
Ymo 8b1 3HaEME 0 XUMUYECKOM COCMage 3mMo20 mamepuana?
Kak moxHo cuHme3uposams 3mo eeuwjecmso?

JeatensHoCTb

Kak ee1 dymaeme, mo2ym nu ankadueHs! obecyge4yusams 6poMHyH 800y U pacmeop
KMnO,?

Kakue eewjecmea noy4amcs no peakyusm npugedeHHbIx Huxe?
CH~=CH-CH=CH, + Br,—
CH,=CH-CH=CH, + HBr—
CH,= CH - CH = CH, + 2Br, —

3-3a HaNMuMa OByX ABOMHbIX CBA3EM B MOMEKyNax ankaaueHoB O6OMbLUMHCTBO UX XW-
MNYECKNX CBOWCTB (MpUcoeanHeHne, OKUCIeHMe U NoNMMepmsaLms) NoxXoxn ¢ XMmu-
4YecKMMUW CBOMCTBAMMW ankeHOB. HO XMMUYEeCKMe CBOMCTBA COMPSIXKEHHbIX ankaaueHoB
OT/INYAIOTCA HEKOTOPbIM cBoeo6pasneM. MNpUUYMHO STOTro SBNSETCA Hanuume aenoka-
NTM30BAHHOM T-CUCTEMbI B UX MOSIEKy/1axX. PacCMOTPUM XMMUUeCKe CBOMCTBA COMPSXEH-
HbIX a/IKaAueHOoB.

Peakunu npucoegmHeHuda

Kak 1 ankeHbl, ankagueHsl ToXe NPUCOEaNHAOT BOAOPOA, ranoreH, raJoreHoBoAo-
poa v Boay. M3-3a Hanuuusa AByx 7-CBA3EM B Monekyne 1 Mo/b ankaaneH MoxXeT npu-
coeanmHnTb 2 Mo/b H,. Bo BpeMa peakumy nNpy COOTHOWEHNM asikaHa K BOgopoay
1:2 06e n-CBA3M B MOIEKYNE Pa3pbiBaloTCA. Peakumio cxeMmaTtnyecky MOXHO yKa3aTb
cnenyowmnm obpasom:

t, kat

CHy~ CH—CH—CH, + 2H, “ CH,~ CH,~CH,~CH, Q

\/

\

CHy=CH—CH=CH, —— CH,~CH-CH-CH, \

\



Kak BMAHO Npu MOTHOM FMAPUPOBaHMM AMBUHWAE 06pasyeTcs OyTaH.

t, kat

CH2 =CH-CH= CHZ + 2H2 —_— CH3 — CH2 — CH2 — CH3

puvep \
Canin (1)

[Na NonHOro rmapupoBaHnsa 5 Mosb rasoBo CMeCK, COCTOSLLEN U3 AnBMHMNA U Oy-
TaHa, n3pacxogoBaH 89,6 nnTpoB (Hy.) H,. Onpegennte o6bEMHYIO 400 B MPOLIEHTAX
(%) byTaHa B cMecCH.

B otmume ot amBuHuna 6ytaH He ruapupyetcs. 1 Monb AMBUHWA NPUCOEOMHAET Mak-
CMMYM 2 MO/b BOAOPOAA.
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X Moib 89,6 mUTp Lo
C,H,+2H, —*>C,H,,

Imonp  2:22,4 utp

X MOIb - ---=---~- 89, 6 mrp

1Imomp - ------ 44,8 natp
89,61

X = 148 =2wmom (C,Hy)

TaK Kak KONnM4yecTBo cMeck 5 Mosb, Torda MOMbHOEe KoNMnm4ecTBo 6ytaHa 6yaetr 5—2 =3
Mo/b. OObEMHAYA [0/ ra30B B ra30BOM CMECK paBHa X MOJIbHOW 40/U, MOSTOMY MOX-
HO COCTaBWUTb CNEAYIOLLYIO MPONOPUUIO:

5 Mo =< <= <= 100%
3MOIb === == - - X %
X = # =60% (C,H,,)
A /)
lNpoBepbTe cebs N

G (2)

[Na nONHOro rMApMpPOBaHNA ra30BON CMeCH, COCTOALLMI U3 NponeHa 1 byTaaneHa-1,3, ¢
ob6bémoM 56 nnMTpoB n3pacxogoBaH 67,2 nMTPoB H,. Beliuncante maccy(r) MICXoaHOM CMeCu.

111 rpamm

Tak Kak ankagveHbl HenpeaebHble YreBOA0POAbl, OHM MPK OObIYHBIX YCNOBUAX obec-
LBeYMBaloT 6POMHYI0 BOAy. [Py MONBHOM COOTHOLLIEHNN AMBUHWAA 1 6poma 11, peakumna
MOXET NpOTEKaTb B ABYX HANpaBieHVsX. ECv BO BpeM4A 3TOM peakumm pa3pbiBaeTcs oaHa
7-CBS3b, TO B MOJIEKYNe AVMBUHMAE aTOMbl 6poMa NPUCOeaNHATCS K MePBOMY 1 BTOPOMY
aToMaM yrnepoaa (npucoeanHeHne B nonoxeHmnmn-1,2). CxemaTnyecku 3Ty peakumio MOXHO
nokasaTb B ClleflytoLLEeM BUAE:

CH=CH~—CH=CH, —— CH,~ CH - CH - CH,

J

CH,=CH— CH=CH, + Br,

|CH2_ ICH — CH=CH,
Br Br

[MpooyKTom peakumn aendetca 3,4-ambpomoyTter-1.

Ecnn Bo Bpema peakumn AMBUHMAE 1 BpOMa, B MOSIbHOM COOTHOLLEHWM 11,
ca obe n-CBA3M B MOMIEKY/1e AVBMHMAA, TO aTOMbl 6poMa npucoean




4EeTBEPTOMY aToOMy yriepogda (npucoeanHeHne B nonoxeHun-1,4). B monekyne csobona- 10
Hble 3N1eKTPOHblI BTOPOro 1 TPeTbero atoma yrnepoga o6pasyoT Mexay 3TMMU aToMamu
T-CBA3b. CXxeMaTn4eCcKn 3Ty peakLmio MOXHO NokKasaTb B c/iefylowemM BUAE:

CH,=CH— CH=CH, + Br,

CH,-CH-CH-CH, —— CH,-CH=CH-CH,
| v <A [ | [
Br Br Br Br

MNpoaykTom peakuuun asnqaetca 1,4-anbpomoOyTeH-2. Bbixoa NpoayKTOB 3TUX peakunin 3a-
BWCKT, B OCHOBHOM, OT TemnepaTypbl. [1py noBbiweHun TemnepaTypsbl (I > 40°C) BbIxoa
nNpoAyKTa NPUCOEAMHEHNS B NONOXeHUn-1,4, a npu noHmxkeHun (t<0°C) BbIXOA NPOAyKTa
NpPUCOEedHEHNS B MONOXEHUW-1,2 yBENMUMBAIOTCA. B opraHMyeckon XmumMummn, ecnm B pe-
3y/ibTaTe peakumn OAHOBPEMEHHO 00pa3ytoTCs HECKO/bKO BELLECTB, TO YpaBHeHne pe-
aKLMW 3aM1CbIBatOT MO BbIXOAQy OCHOBHOIO MPOAYyKTa. YUUThbIBasA 3TO ypaBHEHWE, STUX ABYX
peakUnin MOXHO HanmcaTb CIeayoLM 06pa3oM:

CH~=CH—CH=CH, + Br, ICH2 — (IIH -CH=CH,
Br Br

MIPUCOEANHEHHNE B TIOJOXKEHNH-1,2

AJNIKAAUNEHBI

CH,=CH— CH=CH, + Br, CH,~ CH=CH - CH,

Br Br _
MIPUCOCANHEHHUE B MOJIOKEHUH- 1,4 v

Tak e kak ¢ H, 1 Monb ankagmeH npu peakumm ¢ 6poMoM nNpucoeamHsaeT 2 Monb Br,.
MNpun peakunn ankagmeHa ¢ Br2 B MOIbHOM COOTHOLLEHUK 1:2 06e 7-CBS3M pa3pbiBakOTCA.
MNpoaykTom peakuum aansetca 1,2,3,4-teTpabpomOyTaH.

CH~=CH—CH=CH,+ 2Br,— ICH2 — ICH — (IIH - C|H2
Br Br Br Br

TOYHO TakXe anKagneHobl BCTYMnatoT B peakumnto npncoegmnHeHna C HCI.

1 2 3 4 0
CH,=CH— CH=CH, + HCl €. cH,—-CcH=CH- CH,

Cl

1 2 3 4 t< Ooc
CHy=CH— CH=CH, + HCI ~*“%*—+ CH,~ CH - CH =CH,
Cl

Kax 6ydem epaguueckas popmyna ocHo8HO20 npodykma, noAy4eHHO20 NPuU Peakyuu
@ u30npeHa u xa0p080dopoda 8 MoaLHOM CoomHoweHuu 1:1 npu HU3Kold memnepamype
(t<0°C)?
Kak 06vsacHume npuyuHy 3mozo?

Peakuus ropeHus u okncnenHms ¢ KMnO,

AnkaameHbl B NpUCYCTBUN KUCnopoaa ropat ¢ obpasoBannem CO, n H,O. O6uy
ypaBHeHMe peakuUnn MOHOMO ropeHns ankagMeHoB MOXHO MnokasaTb cieayloLidm
obpasom:

3n-1 )
CH, , + 5 0, — nCO, + (n-1HH,O

n




PA3/EN 9

Ecnu Ha ankagneHbl B HeiTpanbHOM 1an cnaboLlenodHol cpeae NnoAeiicTBoBaTh CnadbiM
pactBopom KMnQO,, To peakums npotekaeT npu obbluHbIX ycnoBuax. Cpasy xe ncuesaer
dronetoBas okpacka pacteopa KMnO,4 1 nonyyaetcs ocagok MnO, 6yporo ugeta. 310
peakums, Kak U A1a Apyrux HenpeaenbHblX YreBoA0POA0B, AN ankaaMeHoB SBASeTCs
peakuuei onpeaeneHus.

Peakuns nonnmepusauum

Tak Kak B MOJeKynax ankaaueHoB Mexay YrnepoaHbiMM atoMaMm MMeeTtcs ABOWHadA
CBA3b, OHW NOANMEPU3YIOTCS. pK noNMMepKr3auUmMm ANBUHWUAAE U n30MNpeHa NoJydatTca
Kay4dykun. CnoBa «kKay4dyK» 03Ha4daeT «CNe3bl» AepeBo. [1epBbiil KaydyK M3BECTHbIA Yeno-
BEKY — 3TO MPpUPOAHbLIT KAyYyK. DTOT Kay4yyK COK AEPEBO reBes, KOTopbli pacTéT B LieH-
TpanbHol 1 B KOxHoM AMepuke. Xutenun LleHtpanbHoi 1 B KOXHOM AMepuku (MHAENLbI)
cobupann cok, CHMMada 4acCTb KOpPbl AEPEBO MMBES.

OHM NCNOMb3ya Kayudyk Kak Kiel M3roTaB/avBaaM pasHyto 6bITOBYIO MOCyAy UM BOOOHE-
NpoHuLaeMble NpeaMeTbl. Takke OHM M3roTaBAMBaNn M3 Kaydyka Madu, KOTOPbIMK Mosb-
30Ba/MCb MPU PA3INYHBIX Urpax. DTU MAdM Oblin TAXKeee KoxaHblX, HO, yAapsasacb O
3eM/1t0, BbICOKO MoACKakmMBanv B Bo3ayx. Bo BpemeHa oTkpbiTna AMepukn Konym6 npo-
ABW MHTEPEC K MPUPOAHOMY KayuyKy.

JeatenbHoCTb

HpaKTW—IeCKVIM 06p83OM 6bI10 onpeagesieHo, YTO0 MakKpoOMO/IeKy/ibl, COCTaB/1AO-
e OCHOBHYIO YaCTb NMPUPOAHOro Kayyyka MMeoT CneayoLLnin CoCTaBn:

~—CH,,  ,CH~-CH,  ,CH~-CH,  CH~—-
/C=C\ /C=C\ /C=C\
H,C H HC H  HC H

(7
® [1podykmom noauMepu3ayuL Kako2o 8eujecmea A6a5emcs 3ma MaKpOMO/reKﬁ%\ |

Kak eb1 dymaeme, npu 06pazosaruu 3moli Mosekysl npucoeduHeHue MOHOMEPO8
npoucxodum 6 nosoxeHuu-1,2 uau 8 nonoxeHuu-1,4?

Kak 6s1 861 cocmasunu ypagHeHue 3moli peakyuu nonumepusayuu?

Y/

4



Kak 1 ankeHbl, ankagneHbl BCTyNaoT B peakuuto nonnmepmnsaumm. INonydeHHbix noam- 10
MEPOB Ha3bIBaIOT CMHTETMUYECKMMN Kaydykamu. [pn nonumepusaunmn dytagneHa-1,3 obe

TT-CBA3M MOJIEKY bl ANBUHWMA PA3pPblBAOTCHA, MOHOMEPbLI COeAMHSIOTCA APYr C APYrOM

3a CUYET NepBOro 1 YETBEPTOro aToMOB yrnepoaa. [ocne a1oro B Monekyne obpasyercs

7T-CBA3b MeXy BTOPbIM M TPETbUM aToOMaMu yrepoaa. YpaBHeHMe 3To peakunn dyaet
cnegyowmnm obpasom:

nCH,=CH—CH=CH, —-%- (—CHZ— CH= CH—CHZ—) §
n

polibutadien g

(divinil kauguku) :

YpaBHeHMe peakLn noamMmepnsanmm nsonpeHa dyaet aHaaorMyHo:
nCHy=C— CH=CH, “* | —CH,~ € =CH—CH;-
CH3 CH3 n

HOJIMU30IIPEH
(M30IPEHOBBIH KaydyK)

[Npy noauMepusaumm XA10pNpPoOM3BOAHOIO AMBMHMAE — XA0opnpeHa (2-xnopbyTtagneH-1,3)
06paszyeTca X/I0PNPEHOBLINR Kay4yK.

n CH,= <|: — CH=CH,— k. {— CH,—~ (ls =CH—CH2—} v
n

Cl Cl

HOJIUXJIOPONIPEH
(XJIOpPOTIPEHOBBIH Kay4yK)

B coctaBe Makpomosnekyn kaydyka —CH,— MoryT pacnonaratbCa B MpPOCTPaHCTBE Mo
pasHble CTOPOHbI MO OTHOLLEHWIO K aTOMaM yrnepoda Npu ABOMHOM CBA3W, TO eCTb 06-

nagatoT yuc- N TpaHc- dopmMamm. CUHTETMYECKME KayUyKi COCTOAT M3 CMECK 3TX GOPM.

(- CH,—CH=CH-CH,-),

nonuOyTagueH
CH,  ,CH~ CH,  H
/ - / - C\

H “H n H CH— ln
yuc-popma mpanc-popma
(—CH,— C=CH- CH,9),

CH,
HOIMH30IPEH
CH,  CH,~ ~CH,  H
/ - / - \
H,C \H n H,C CH,— dn
yuc-hopma mpanc-hopma

.



(~CH,~C=CH—CH),

—
£ Cl
TIOTHXTOPOTIPEH

S
S CH, CH- —CH,  H

/C= C\ J = \
= Cl H n Cl CH,— ln
< yuc-popma mpanc-popma

OcHOBHag yacTb NPUPOAOHOIo Kayyyka COCToOUT N3 MakKpOoMO/IeKyn LNC-Nonn3onpeHa. Ta-
Kne CBOWCTBA, KaK 3/1aCTUYHOCTb, M3HOCOYCTOMYMBOCTb, BOAO M MA30HEMNPOHNLAEMOCTD Y
npMpPoOaOHOro Kay4yka 6onblue, Yem Y OPYrmnx KaydykosB, 1 3TO CBA3AHO CO CTepeoperynap-
HbIM CTPOEHMEM ero MakKpoMO/1eKy/bl.

[MpoayKumW, M3roTOBAEHHbIE U3 Kay4dyKOB (Hampumep, Kanolwu, BoAgoHenpoHuLaemas
odexnaa 1 Ap.), He Haxo4aAT MPUMEHEHUA B XOMOAHYIO M XapKyto noroay. Tak kak npu
NOBbILLIEHHOM TeMnepaTtype Kay4dyK CTAaHOBUTCSA MATKMM M UNKKM, @ Ha xonoae — TBEp-
ObIM U XPpYNKUM. [n1a yCTpaHEeHUA 3TUX HeQOCTaTKOB KaydyK HarpeBatT C Cepor A0 TeM-
nepatypbl 130-140°C. Npu 3TOM pa3pbIBAOTCA 7-CBA3M 31EMEHTAPHbIX 3BEHBEB, U aTo-
Mbl Cepbl COEANHAOTCA MO MECTY HEKOTOPbLIX ABOMHbIX CBA3EN (—S—S — ancy1bGuaHbInN
MOCTUK) 1N Kak Obl CLUMBAIOT MaKpOMOJeKY bl APYr C APYroM. B pesynsrate 310ro nony-
yaeTca CLUMTBIV nommep, obnafatoLlmii BbICOKMMU GU3NKO-MEXaHNYECKMIU CBONCTBA-
MM (BbICOKast 3N1aCTUYHOCTb, CTOMKOCTb K M3HOCY, K arpeCcCMBHON XMMUYECKNI cpeae, K
pactBoputenam 1 ap.). lNpouecc coeamHeHnsa cepbl C KayuyKOM Ha3bIBAETCA peakumnen
BY/IKGHM3AUMM. Peakumio By/IKaHN3aLUMKM Kaydyka MOXHO MokasaTb B ceaylollemM BUAE:
$
. —CH CH=CH-CH—~—_ \'S\/‘/CH27CH7(‘SIH7CHQ\

S S
+nS,t T T

~CH,— CH=CH—CH,—CH,~CH=CH-CH,~_ — >~ —— CH,~CH—CH-CH;~—— CH,—CH— CH-

S S

S S
—CH,— CH=CH—CH,— CH,— CH=CH—- CH;—_ ——CH,~CH- CH- C}LACHZ;‘C CH
S

kauguk ‘ rezin

Mpu ByKaHW3aLMW Kaydyka nosydaetcs peanHa. PesrHa oTindaeTcs BbIC



Pe3uHoesle
usdenus

Ecnu Bo BpeMa npouecca By/IKaHn3aunm no6aBnTb 6onblUe Cepbl, Hem HeobxoaMMo ans
NoNy4YeHNd pesnHbl, TO NoyYaeTcd TBEPLOE Hes/MaCcTMYHOe BEeLeCTBO — 360HUT. 260-
HUT MCMNO/b3YETCHA KaK 31EKTPOU3ONALUMOHHbBIN MaTeprasn B NEKTPOTEXHUKE, @ TaxXe 13
HEero n3roTaB/MBarOT KOPMNyca akkKyMy/n4aTopPOB.

ﬂ [poBepbTe U3yyeHHoe

1. Kakoe BeLLeCTBO AB/19eTCA MOHOMEPOM 6.

NPUPOOHOro Kay4yka? 0°C 1
1 MOnb n3onpeH + 1monb H, ——==by X
80°C

1 Mo/nb n3onpex + 1 Monb Br, > Y

80°C
1 ™Monb amBuHUN + 1 monb HBr > 7

2. Kakue BelecTtsa npu 0ObIYHbIX yCno-
BNAX obecuBevnBatot 6pOMHyPO BOAOY.

1. nponaH 2. ANBUHWAN
3.nponeH 4. sT1aH Brnnwwure Bewectsa X, Y, n Z B nyCTble
A1 2 B)3.4 14 KNeTku Tabnmnubl.
D)2,3 E)1,3 Obpaszyet He o6pasyet
3. B om/imume o1 nonnstuneHa oMBnUHUMNO- unc-tpaHc Unc-TpaHc
BbIll Kay4yK noABepraeTcy BY/IKaHN3a- n3omepsbl M30MeEpOoB

unn. OOBACHUTE MPUYUUHY.

4. Kaknmu obwmmmn ceomcteammn obnaga-

tOT a/IKEeHbI U ankagueHbl? 7
425°C,Al,05,Zn0 + Br,, t> 4
C,H,OH X

—(2H,0+H,)

5. Bbluncamntb MakcrMasnnbHyo Maccy

6poma, KOTOPbI MOXET Npucoeamn- HanuwmTe ypasHeHUs peaxLiyi

HUTbCA K 27T ANBMHMNA. COOTBETCTBYIOLIMX CXEME. /

Y/

4

4
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O6bEM
O6LEM Kucnopoaa,
AnkagneH 3aTpaYeHHbIA
(HY)
Ha ero ropeHue
(Hy.), n
X(rasbl) a 5,5(:]
Onpepenute otHoweHne m(C) : m(H)
B cocTtaBe X.
A) 41 B)8:1 C)15:2
D)9:1 E)1:2

9. Onpepennte COOTHOLLEHHME.
Peakumu npucoennHeHns1 AMBUHWIA
1. TpucoeanHeHne B nonoxexuu 1,2
2. NpucoeanHeHne B nonoxeHmnn 1,4
lMpoayKTbl peakumii npucoeanHeHus
a. CH;— CH = CH — CH;
b. CH,Br— CH = CH — CH,Br
c. CH;— CHBr — CH = CH,
d. CH;— CH = CH - CH,Br
e. CH,Br— CH, - CH =CH,

10. 3aBepLunTe Cxemy.

Yncno monen kucnopoaa,
MoTpaYeHHOro Ha MosIHoe cropaHne
1 Mons yrneBoaopoaa, B Mosiekysne
KOTOPOro HAaXOAMTCS N aTOMOB
yrnepoaa.

AnKaH AnKeH AnkagneH

11. MNpennoxurte cxemy nNonyvyeHnd
6yTaameHa-1,2 B AByXx CTaamax 13
O6yTaaneHa-1,3.

12.MakpoMOneKkyy Kakoro Bellectsa
MOXHO MOMYYNTb MOMHBIM FMAPUPO-
BaHMeM AMBUHWIOBOrO Kayuvyka?
O60CHYy1TE CBOW MbIC/N.

J

%
NG
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pasgen

- ANKUHDB



[omoiornyeckni psg askMHoB,
rpapuueckme Gopmysibl U NPOCTPAHCTBEHHOE
CTPOEeHMNe NX MoJieKyn

Ckoseko amomos yenepoda Moxem codepxamsCs 8 MoAeKyse Nepeo2o npedcmagumens
anKuHo8? 06BACHUME NPUYUHY.

AJIKUHbI

Mo MexayHapoaHOR HOMEHKNAaType Yr/eBOAOPOAbl C OTKPLITON Lemnbio, B MOeKynax
KOTOPbIX MeX Ay aToMaMu yrnepoaa nMeetca ogHa TpoiHad ceasb (— C=C —), Ha3biBa-
IOTCH aNIKUHAMM.

B mMonekyne ankmHOB TpoOWHas CBS3b MOXeT 06pa30BaTbCA TOMbKO Mexay aToMamu
yrnepopaa. To ecTb Ana 06pa3oBaHNsa TPOMHOW CBA3M B MOMEKyNe alKMHOB OO/KEH CO-
[epxaTtbCs He MeHee ABYX aTOMOB yrnepoaa. [1o aToi npuynHe, Kak y ankeHoB, y anku-
HOB TOXe HeT MpeacTaBUTeNs C OOHWM aTOMOM yrnepoda. B Mmonekyne nepBoro npea-
CTaBUTENS aNkMHOB COAEPXNTCA ABa aToMa yrnepoaa. lpadunyeckaa ¢opmyna askuHa B
CcocCTaBe C ABYyMs atoMamu yrnepoaa oyaet cneaytowmm oopasom:

C=C- = -C=C- = H-C=C-H
* /lBa aroma yrnepoaa YUntelBaa YeTbIpEXBA/IEHTHOCTL C noMOLLbIO CBA3M K ATOMY
Coe/IMHSAEeM C TPOMHOM Yrepoaa Y1cao CBA3el Kax4oro YI71epoAa npucoeqnHIem
CBSI3b/0. aroma yrniepodaa 4oBoOAVM [0 BOAOPOAHbBIE ATOMBbI.
yeTbipéx.

Kak BugHo, dopmMyna nepsoro npeactasutena ankuHos C,H,. HassaHue 31oro Belle-
CTBa 3TUH MM aueTuNeH. TaknM e CNoCoBOM MOXHO COCTaBUTb rpaduyeckyio GopmMyny
BTOPOro NpeacTaBuTens ankuHOB:

Q | i
- C=C-C = -C=C-C- = H-C=C-C-H
_ ' H

dopmyna BToporo npeacrasutena dyaet CsH,. HaseaHme 3T10ro Belwectso nponuH. Kak
ObINO B ankaHax, ank1Hbl OTAnYatoTCs APYr OT Apyra oagHWUM nan Heckonbko —CH,— (me-
TWNEHOBAS) rPYNMoN 1 06Pa3yIOT HMXKEeCeayoLLMIA FOMONOrMYEeCKUA Paa;

dopmyna ankuHa HasBaHue ankuHa
C,yH, ODTWH (aueTuneH)
CsH, MponuH
CiHs ByTuH
CsHg MeHTnH n gp.

ANKNHOB TakXe Ha3blBatoT yrneBoAopoAaMu paaa auetuneHa. B monekyne ankmMHoB dmc-
N0 BOAOPOAHbIX aTOMOB Ha 2 €AMHULbI MeHbLLe, YeM Yy alkeHOB C TakMM Xe YuC

aToMoM yrnepoga. To ectb dopmyna ankunHa éynet C.H,, . (n > 2).

(1

Kak ebl 06vACHUMe 06pa3osaHue ces3ell 8 Mosekyse ayemusneHa?

JleateNbHOCTb

lNepexpsisaHuem kakux opbumarneii obpasyemcs ces3u 8 3moli mose




PaccMOTpMM MpPOCTPaHCTBEHHOE CTPOEHWME MOJIEKY/T @/1KMHOB Ha MpUMepe MepBoro
npeacTaBUTENs TOMOIOMMYECKOro psaaa — auetuneHa. B Monekyne auetnneHa y kaxao-
ro aToma yrnepoaa B BO30Y>KAEHHOM COCTOAHUM OOHA S M OfHa p opbuTanu nocnenHe-
rO 3HEPreTMYeckoro ypoBHA MOABEPranTCa rmopuansaumnm n obpasytoT sp rmépuaHsie
opbutanu. O6pasoBaHHble Sp rMGpUAHbIE OpPOUTaIM HAaXOASATCS Ha OOHOM MPSAMON NoA
yrnom 180°.

© e, =

OpaHa 13 rmbpuaHbix opbuTanei Kaxaoro atoma yrnepoga nepekpbiBaeTcs s-opouta-
b0 aToMa Bogopoaa u obpasyetr C — H cea3n. Bropble rubpuaHbie opbuTann atToMoB
yrnepofa nepekpbiBatoTCs Mexay cobor n o6pasytor C — C 0-CBA3b.

[Be p-opbutanu Kaxgoro atoMa yrnepoga He NpPUHUMAOT y4acTua B rubpuamsaumnu,
nepeKpbIBaloTCA B3aMMHO C OOKOB B MEPNEHAVKYNAPHbBIX APYr K APYrY MIOCKOCTAX C
ob6pa3oBaHneM [ABE m-CBA3MW.

3HaunT, B MOMIEKY/E aLeTU/IeHa TPOMHAA CBA3b MeXAy aToMW yriiepoda COCTOUT U3 Of-
HOW O-1 ABYX m-CBA3EN.

H:C:C: H

9NIeKMPOHHAA hopMyna ayemuiena

H-C=C-H

epaghuueckas hopmyna ayemuiena

B Monekyne aueTuneHa aToMbl yrnepoaa v BoAopoaa PacnonoXeHbl BAOMb OAHOW Nps-
MO NIMHUK, MOSTOMY €ro MoseKkya MMeeT NnHelHoe ctpoerne. O6pazoBaHme TPONHOM
CBS3M Mexay aToMamu yrnepoga SBAAETCH MPUYMHOM YKOPauMBaHNA MEXbAAEPHOro
PACcCTOSAHUS aTOMOB Yr/iepo/a No CpaBHEHUIO C ankaHaMu 1 ¢ ankeHamun. dnvHa C = C
cBsasu coctaBnget 0,120 HM, a aHeprua (828 kx/Monb) 6onblle, YeM SHEPTUSA ABOMHOM
CBA3M (612 kOx/MOnb).

Huke OaHbl LapoCTepKHeBad 1 LWapoBas MOASM MOSIEKY.

uapocmepoicHesas MoOelb MOJIeKyibl
ayemuieHa

waposas Mooeib MONeKyIibl
ayemunena

0 O=0r2 @_\\
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® o6cygure ™

Haiidume obwjux u omauyumensHsix ocobeHHocmeli dns Monekyn CH = CH, BeCl, u
N,? 06vACHUME NPUYUHY CXOXECMU.

Y Opyrux npeacraBuTenert roMoNorM4eckoro paga ankmMHoB, KDOME aTOMOB YITIepoaa,
npu TPOMHOW CBA3M APYrie aToMbl yrnepoaa HaxoAaTcs B Sp° rMOGpPUOHOM COCTOSAHUM.
Huxxe gaHbl rpaduryeckasd Gpopmyna 1 LapocTepXKHeBasd MOAENb MOIEKY bl MPOMUHA.

AJIKUHbI

H :
sposp lsp? c
H-C=C— lC—H o
epagpuueckas popmyna wapocmepoicHesas Mooeib
MOJZ@KyJZbl nponuHa MOJ1eK)ibl nponuHa

puviep \
~ emo

CKOMbKO YrnepoaHbix aTOMOB MMeeT MOMEKy/a afkiHa C YWMC/IOM aToMa BOAopoda 2n+27

Bbipaxas popmyny ankuHa kak CyHs, 5 1 yuntbiBad ycnosue 3agadu, aas 4micia ato-
MOB BOAOPOAa MOXHO HanucaTtb:
2Xx—2=2n+2
2x=2n+4
X=n+2

B Monekyne anknHa ¢ YMCcnoMm atoMOB BOAOPOAA 2N + 2 4MCI0 YyrNepoaHbIX aTOMOB
oypetrn+ 2.

MpoBepbTe cebs ~\

G (2)

BblumcnuTe OTHOCUTENBHYIO MOMEKYIAPHYIO MaCcCy ankyHa B KOTOPOM 06LLEee YnCIo
aTOMOB paBHO 3n — 5.

14n -1
n-16 )

POAHbIX aTOMOB MOXHO onpede/intb No 4Yncsy atoMmoB BOAOPOAA.

Kak Yy Apyrmnx aﬂl/lq)aTl/I‘—leCKl/IX yrneBoaoponos, N B aslkMHaxX CTeneHb OKUCEHNA y@



@ [poBepbTe N3yYeHHOe

1. Boibepute BellecTBa C obuwern Gopmy-
nion

1.CH, = CH — CH = CH,
2.CH; — CH=CH - CH,

3.CH=C-CH,

4. CH; — CH, — CH;

A1, 2 B)3,4 01,3
D)2, 4 E)1, 4

2. Onpenenute 4ncno o- U m-CBA3El B
Monekyne auetuaexa.
A)3;2 B) 1,2
D)5; 2 E)2;4

Q) 4;1

H}C = CH3 —> Hzc = CH2_> HC = CH

Kak MeHsieTca aHeprus 1 AnvHa cBasn
MeXay aTtoMamu yrnepoga B AaHHOM
pagy. O60CHyNTe CBOW MbIC/N.

4. B monekyne auetnneHa Bce aToMbl Ha-
XOAATCA B OAHOM MNockocTu. [Modemy
9TO HEe HabNAAaeTCa B MOeKye Npo-
nnHa?

5. Bbluncnmre oTHOCUTENbHYKO MONIEKYIAP-
HYIO Maccy ankuHa, MoneKyna KoToporo
coaepxuTt 8 atoMOB BOAOPOAA.

6. Bblumcnnte maccoByto gonto (%) yrne-
poaa B asiknHe, OTHOCUTElbHAsA M10T-
HOCTb KOTOpOro no Bogopoay 20.
A)75 B)60 C)40 D)90 E)80

7.
YyacTByloLLme B 06pa3zoBaHnm
XUMNYECKMX CBA3EN B
MOJIEKY/I€ MPONMHa
Yucno sp*- Yucno Yucno Yucno sp-
rMOPUAHBIX  p- OpOU-  S- OpOU-  TUGPUAHBIX
opb6vTanei Tanem Tanew opbutanen
? ? ? ?

~

8. Onpenenute cooTBETCTBUE.
npOCTpCIHCTBeHHoe CTpOeHne MOoJ1eKy/ibl
1. NMHerHas
2. TeTpasgpuyeckas

MonekynspHas popmyna
a.HC=CH b. CO,
c. CH, d. H,O

9. B KakMx C/ydasx CxeMbl NepeKkpbiBaHus

SNEKTPOHHbIX Op6l/ITal'Iel7I COOTBETCTBYIOT
CBA3AM B MOJIeKyrne auetmneHa?

4.»¢
5.w
A

0

A1, 3,4 B)1,3,5 C)1,4,5
D)1,2,5 E)2,3,4
10.
NMPOMUH —» 41O <«— OyTuH-1
obLero?

1. Yvcno o-cBAzer B MONekyne.

2. 4Yrcno w-cBa3eit B Monekyne.

3. Ymcno sp® rubpunaHbix opbutaneit
B MOJIEKye.

4. Yncno sp rmbpuaHblx opbutaner B
Monekyne.

5. Yncno ceasei, 06pasoBaHHbIX Sp° — S
nepekpblBaHMeM B MOMEKy/e.

11. B monekyne HC = C — R nmeertca 12 op-
6utanen, onpenenute pagnkan R.

12. ConocraBbTe CTPYKTypHble GOpMy/ibl
aNKMHOB, C Pa3HblM 4YMC/IOM aTtoMOB
yrnepoga. [NMpepnoxute dopmyny, Mo
KOTOPOW MOXHO onpefenuTs  YUCno
O-CBSI3€l1 B MOMIEKYy/1e ankuHa, B COCTaB

KOTOPOrO BXOAMWT NN aTOMOB yrnepoaa. 4,

[0A1B3yACk MPOrpammMo Excel, moctpolite rpaduik 3aB1CMMOCTI MACCOBOM A0NM Yriepoaa 1
BO/0PO/AA, HAXOAALLUXCA B aNKUHE, OT X MONIIPHOM MaCCbl.

10

AJIKUHbI




AJIKUHbI

HomeHKnaTypa n nsomepus
afIKNHOB

Ymcno Yuncno Yucno \
AnkaH AnkeH ANKWH
N30MepoB N30MepoB N30MepoB
C4H1o 2 C4H8 4 C4H6 2
CsHz 3 CsHyo 6 CsHs 3

“Y1C0 M30MEpPOoB Yy ankeHoB 6o/blie YMCa M30OMEPOB Y aflkaHOB C OIMHAKOBbLIM
YMCNIOM YINEPOAHbBIX aTOMOB. [PUUNHOR 3TOrO ABNAETCS CTPYKTYPHOR Hanune n3o-
MepPWM MO MOMOXEHWIO ABOVHON CBA3W U LMC-TPAHC N30OMEPUM B MOJIEKY/NAX anke-
HOB. Y1CN0 M30MEPOB B ankuMHax MeHblle, YeM B afikeHax C OAMHAKOBbIM YMC/IOM
yrMepoaHbIX aTOMOB.

S Kak o6vsacHume smom ¢akm?

HomeHknatypa

ANKNHOB Ha3bIBAOT M MO paLMoHaIbHOMY MeToay, 1 Mo MexXxayHapoAHOW HOMEHKAaType.

eqaTeNIbHOCTb
Cesrensriocrs () ~

HasbiBaHMe a/IKeHOB M0 PAUMOHA/ILHOMY | HA3bIBAHUE Q/IKUHOB MO PALMOHATEHOMY

mertoay: mertoay:

1. MMepBbI NpencTaBuUTENb aNKEHOB
HA3bIBAIOT STU/TEHOM.

'ﬂ

CH=CH

CH, = CH, stunen 2.

2. [Ipyrux afikeHOB PacCMaTpMBAOT Kak |
Npov3BOAHbIE STUNEHA, B MOMEKynax Ko- |
TOPbIX ATOMbl BOAOPOAA YaCTUYHO WUAW

CH=C—CH,
CH, - CH - C=CH
CH,

MO/THOCTbIO 3aMelleHbl Ha aJIK/bHble
paankKanbl. CHavyana u4uTatoT HasBaHuWe
padnkKanoB, yKa3bliBad ero Yncsio B KOHLe
Ha3bIBAOT 3TU/TEHA.

er=citkcn,
CH3 CH, TpumeTnnstuneH

CH,

MeTUNaTuneH

Hanuwume 6 mempads nocnedosamensHOCMb HA3bIBAHUS QNKUHOB NO PAYUD:
memody?

HyxHo a1u ucnob308ame 1084 CUMMEMPUYHSIL U HeCUMMeMPUYHbIL . I80H
ankuha CH,— C =C—CH, no payuoHansHomy memody?

L 1Y




|_|pl/| Ha3blBaHWM asIKMHOB MO PAaLMOHANbHOM HOMEHKNAType KX PacCcMaTpuMBaloT Kak 10
npon3BoAHblE aueTneHa, B MOJIeKy/laxX KOTOPOIro atoMbl BOAOPOAa YaCTUYHO UKW NON-
HOCTbIO 3aMelleHbl Ha ankKW/bHble padnKasbl. CHauvana untator pagnkKanbl, a B KOHLUe
006aBNAOT C/IOBO «aleTu1eH». Tak Kak B MOMeKyne auetnieHa cogep>xartcqd ABa atoMa
BOOOPOAA, TO MNMpK 3TOM Cnocobe Ha3sblBaHUA aIKUHbI MOXHO pasngenntb Ha ABe rpynnbl:

1. Korma B Mofekyne aletnieHa ofvH U3 aTOMOB BOAOPO/a 3aMelLEH a/lKUIbHbIM paau-
Kanom:
HC=C-—CH,

MeTHWJ/IalleTHJIEH

AJIKUHbI

H-C=C-H
alleTHUJeH
HC=C— CH,~ CH,
3THJIalleTUuJIeH
2. KOF,EI,E] B MOJ1eKy/ie auetnieHa ob6a aToma BOOOPOAa 3aMelleHbl alkKM/TbHbIMW padnKa-
namn. Ecnn 3amectutenn — OAMHaKoOBble paanKanibl, TO 414 TOro, 4TO0ObI MOKa3aTb WX
YMCNo, NOMb3YOTCA I'Ipl/lCTaBKOVI «OnN». Ecnn samectutenn — pa3Hble pagnkKasnbl, TO UX
YATAKOT OT MPOCTOro K C/TIOXKHOMY.
CH-C=C— CH,
JAUMeTH/IalleTUuJIeH
H-C=C—H
aleTuaeH
CH,~C=C— CH,— CH, ,

METHUJISTHU/IaleTUJIEH

CornacHo MexayHapoaHO HOMEHKIAType, Ha3BaHWs Hepas3BEeTBIeHHbIX a/IKMHOB 006-
Pa3yoT MNYTEM 3aMeHbl OKOHUYaHNS «GH» B HA3BAHUAX COOTBETCTBYIOLLIMX a/TKAHOB Ha «/H».

CH,—CH, CH=CH
3TaH 3TUH
CH,—CH,—CH, CH =C—CH,
npomnaH IPOMUH

B Hepa3BeTBNEHHbIX MOSIEKY/1ax a/lKMHOB, KOrAa B r/1aBHOM LIeMNu YMC/I0 aTOMOB YIniepoaa
6onblie TPEX, TO LieMNb HYMEPYIOT C TOrO KOHLIA, K KOTOPOMY B/1Mxe TporHasa CBs3b. B koHLe
Has3BaHWA ankiHa 0603HaYatoT NOMOXKEHNE TPOMHOW CBA3M HOMEPOM TOrO YITIepPOAHOro
atoma, OT KOTOPOro HauMHaEeTCst TPOMHAdA CBA3b (MECTO TPOMHOM CBA3M). Hanpumep:

1 2 3 4 1 2 3 4
CH=C—-CH,-CH, CH,—C=C—CH,
6yTHH-1 Oy THH-2

Hpm Ha3BaHWKM PA3BETBMEHHbLIX aNKUHOB MO MexayHapo,qum HOMeHKnatype OO/TXHbI
cobnoaaTbCs HXeyKasaHHble npasuia.

1. B Mmonekyne Bblbrpaetcsa camasa AnMHHAa Lenb, COAepXallas TPONHYIO CBA3b (r1aB-
Haa Lenb).

2. Hymepauumio aToMoB yrepoaa B rMaBHOM Lienn HauMHaloT C TOro KOHUA, Kyaa 65mxe,
TPOWHAdA CBA3b.

3. B rnaBHOM Lenu nokasblBatOT HOMEP Yr/1epoaa, K KOTOPOMY NPUCOeAVNHEH paau
NX YNCNO (gu-, Tpu-, TETPA- 1 AP.) N YNTAIOT Ha3BaHWSA PaamMKanoB OT MPOCTOro
Homy. [lanee B ankaHe, COOTBETCTBYIOLLErNO MMaBHOM Lenn, OKOHYaHNE «aH» 3aMeHS
Ha <MH» K YMTalOT HOMEP YINepoaa, C KOTOPOro HauMHaeTCsl TPOMHas CBA3E

n,

- W



3. HasbiBaeTCs ankmH

1. BoibupaeTcs yrnepoaHas yeris
5 4 3 2 1

CH; - (I:H —-C=C-CH, CH; - (IjH - C=C-CH, 4-MeTUINEHTUH-2

CH, CH,

2. Hymepyrotcs atomsl yriiepoaa

PaCCMOTpl/IM Ha3blBaHNe HECKO/TIbKO a/IKMHOB.

AJIKUHbI

3 4 7 6 5 4 3 2 1 5 4 3 2 1
CH3—CIH—(I'JH—CH3 CH3—(|3H—CH2—CEC—(|:H—CH3 C=C-CH-CH,-CH;
2 5 6| |
ﬁ ?Hz CH, CH, CH, CH,
1 6 | |
CH ‘CH, CH, CH,
|
CH,
3,4-1uMeTUIITeKCHH- | 2,6-IMMETHIITeNTHH-3 3-5TUIOKTHH-4

@ CH=C- (liH— CH,— CH; [Ipednoxume Hazsarue sewjecmea no MexdyHapooHol
CllH —CH; HomeHknamype. Kakoe npasuso npednoxume 01
CH, HA38aHUSA 3M020 8ewjecmsa?

3omepusa

B ankuHax BO3MOXHbI CTRYKTYPHAST M30MEPUS YITIEPOAHONA Lenu, CTRYKTYPHAS M30Me-
DYST 110 MOJIOXEHMIO TPOMHOM CBS3M Y MEXK/IACCOBas M30MepHs.

eATe/IbHOCTb 9
N

Murumym ckonbko amomog y2aepoda 0o/mieH 6bimb 8 cocmage aAKUHA 045
cmpykmypHol uzomepuu no y2nepooHoii yenu?

C KaK020 Q/IKUHA HAYUHAEMCS CMPYKMYPHAS U30MePUS N0 NOAOXEHUK MPOUHOL c8s3u?

Cocmassme zpaduyeckyro dopmyny ankuros ¢ cocmasom C,Hs u CsHg u Hasosume no
\_ MexcdyHapodHoii HomeHkaamype. Y,

CylecTByeT ToNbKO 0AMH ankunH ¢ coctaBoM C,H, 1 CsH,. To ecTb, y aTMHa 1 nponuvHa Het
BHYTPM K/1aCCOBbIX N30MepOB. ECTb 2 ankuHa ¢ coctaBoM CyHe.

1 2 3 4 1 2 3 4
CH=C—CH,CH, CH—~C=C—CH,
6yTHH-1 Gy THH-2

Kak BUOHO, 3TN anKWHbI Pa3/IMYHbI MO MOJIOXEHWUIO TPOMHOW CBA3MW. M 3TUX anKMHOB HeT
CTPYKTYPHbIX N3SOMEPOB Mo yrnepo,u,Hon uenwn.

Ioyemy ankut ¢ cocmasom C,Hs He 06pasyem cmpykmypHo20 U30Mepa no y2aepooHoli

YMHaeTCA C npeacrasntesnid, B MOJIeKy/ie KOTOPOro HaxodATCA MATb a
(CsHa).




1 2 3 4 5 1 2 3
CH =&—CH~CH,~CH, CH—C=C—CH-CH, 10

NMeHTHUH-1 MEeHTHUH-2

\ CsHg /

1
CH=

@l

3 4
—C H— CH,

CH,
3-MeTun6yTUH-1

AJIKUHbI

Kak BMAHO 13 anknHoB ¢ coctaBoM CsHg NeHTUH-1 NeHTH-2 aBnstoTcs n3omepamu no rno-
NIOXEHUIO TPOMHOW CBA3MU, NEHTUH-T 1 3-MeTUNOyYTUH-1 MO CTPYKType YyrnepoaHon uenu. A
NEeHTUH-2 U 3-MeTUNOYTUH-1 OTINYAIOTCA APYr OT APYra W NO NOMOXEHWIO TDOWHOW CBA3HU, U
Mo CTPYKType YrMepoaHon Lenu.

ANKWHBI 1 anKafWeHbl, coaepXalline oaMHaKoBOe YUC/I0 aTOMOB YIr/lepoa B MO/IeKyNax,
ABNSIOTCA MEXKIACCOBBLIMIN M30MEpPaMn. B anknHax MexkiaccoBas U30MepUs HaumMHaeT-
cst ¢ nponuHa (CsH,).

CH=C—CH, CH,=C=CH,
MpPONHH npornajueH
CTpyKTypHble M3oMepbl anknHa ¢ dopmynoin C,Hg MOXHO 0606UNTE MO CXeMe, KOoTopas
[laHa Huxe:

CH=C—CH;CH, CH,=CH- CH=CH,

6yTHH-1 \ / 6yTazuen-1,3
C,Hg \
CH,—C=C—CH, / CH,=C=CH-CH,

OyTHH-2 OyragueH-1,2

3-3a TOro, YTO K aTOMaM yrmepoaa npu TPOMHOM CBA3WM NPUCOeAMHAETCS TOMIbKO OAMH
3aMecTUTe b, B OTIMYME OT a/IKeHOB U a5ikaAMneHoB, Y alkKMHOB He CyLeCcTByeT UMUC-TPaHC
N30Mepun.

Mpuviep \
emo

Hanuwwute rpaduueckne dopmysnbl anknHoB ¢ dopmynoin CgHy, B maBHOM Lienn KOTOpbIX
nMeeTcs NATb YrNepoaHbliX aTOMOB M HAa30BMTE MX NO MexayHapoaHON HOMEeHKNaType.

Hanuwem rpaduyeckmne dopmynbl anknHos ¢ dopmynoin CgHig, B rIaBHOM Lenn KOTOPbIX
MMEEeTCA NATb YrNIePOaHbIX aTOMOB:

1 2 3 4 5 1 2 3 4 5 5 4 32 1
CHEC—(FH—CHZ—CH3 CHEC—CHZ—?H—CH3 CH3—CIZH—CEC—CH3

CH, CH, CH,

3-MeTunneHTuH-1 4-meTuNneHTUH-1 4-MeTUNNEeHTUH-2

MpoBepbTe cebs

G (2)

Hoe. Ha3oBuUTe ankmnH no MexayHapoaHOW HOMEHKNaType.
oA 2,2,5-TpuMeTUnrekcmH-3




AJIKUHbI

@ [poBepbTe U3yYeHHOe

1. HazoBWTE NPONKWH NO paLMoHaIbHON
HOMEHKaType.

2. B kakoM cnydae BelleCTBO Ha3BaHO
HenpaBUIbHO?

A) CH=C—CH,— CH, OyTUH-1

B) CHEC—(‘ZH—CH3 2-MeTUnoyTnNH-3

CH,
C) CH, - ?H —C=C—CH, 4-meTunneHTuH-2
CH,
D) CH—C=C—CH, OyTnH-2

E) CH,—CH,-C=C—CH, NEeHTVH-2

3. ByTuH-2, B oTAnume ot byTeHa, He 006-
pasyeT reoMeTpuyeckmnx (LMc-TpaHc)
n3omepoB. OObACHUTE NMPUYUMHY.

4. 3amectute B MOJMeKyne auetnneHa
O[MH 13 aTOMOB BOAOPOAA Ha METU/b-
HbI pagukan, a Apyron —Ha u30mnpo-
NUIbHBbIA. Ha3oBuTe 3TO coeavHeHue
no MexayHapoAHOW 1 pauVOHaNbHOM

HOMEHKaTypam.

I. CH,~CH~CH=CH - CH,
CH,
|
CH,

2. CH,=C~CH=CH - CH,
CH,
|
CH,

3. CH,~CH,~C=C~CH-CH,

CH,

HasoBuTe AaHHble coeanHeHnsa no Mex-
[yHapOOHOM HOMeEHKMaType u onpe-
nenute oblime YepTbl Mpu HasbiBaHWM
HenpeaenbHbIX anubaTuyeckux yrneBo-
[OPOAOB.

6. Onpegenvte COOTBETCTBME.
AIKUH
1. MetnnatmnauetmneH
2. isonponunaueTtunneH
3. MeTtunusonponuiauetTuieH
Yuc1o BTOpUYHbLIX ATOMOB Yr/iepoaa B
MO/JIeKyrie

k a.l b.2 c.3 d. 0 e 4

~

7. Boigenute napbl BellecTB no tabnuvue.

CTpyKTypHble M30Mepbl

Mo Mo
CTPOEHUIO  MoNoXeHuto  Mexknac-
yrnepofHom TPOWHOWN coBas
uenu CcBS3U

1. [TeHTH-1 n MeTunaTuaeHaueTnneH

2. MetunnponunnauetuneH u
4-MeTUNNeHTUH-2

3. ByTUH-2 1 aMBUHUA

8. Hanwuwwute CTpyKTypHbIe GOopMY/ibl aku-
HOB, MMetoLLIx cocTaB CsHg, 1 HazoBWTE
nx No MexayHapoaHo HOMeHKaType.

9.R,—C=C-R, ecnuBellecTBo byaet
Ha3blBaTbCA 2,2,5 TPUMETUNTEKCUH-3,
TO0 onpepgenute Rin R,.

Ry R>
A) atun nponun
B) wu3onponun TPETUYHbBIN ByTWA
C) TpeTWuHbI ByTUa  3TUN
D) nponun n3onponun
E) BTOpWYHbIN OyTnA  3TUN

10. Kakumn pagvkanamu cnegyet 3ame-
CTUTb aTOMbl BOAOPOAa B Moekyne
aueTuneHa, 4tobbl NOMYYMIOCH COEaN-
HeHne 3-MeTunoKTuH-47 Kakoe Belle-
CTBO MOYYUTCHA MPU COEANHEHUN TUX
paavkanos mexay cobomn?

1.
Yumcno Yuncno
aTtomMoB aToMoB
ANKUH
yrnepoga B  BOAOPOAA B
Mosnekyne Monekyne
X a 1,5a
Y b 1,6b

Onpefgennre YnMcno MeXKIacCoBbIX
130MepoB anknHoB X 1 Y.

X Y
A 2 6 .
B) 3 4
c 3 2 \
D) 2 5
E 2 )




[lonyyeHune, pusmyeckme CBOMUCTBA 10,

N peakunmn ropeHns a1IKUHOB

Bam 3HaKoMbl MpoLLEeCChl CBapKW, COeANHEHUS 1 PE3KN MeTannoB. B HEKOTOPbIX BU-
[ax CBapOK 3T NpoLeccChl NMPOBOASATCA C UCMONb30BaHMEM MameHn. [pu cBapke
MeTa/IoB C MOMOLLIO MaMeHM MeTanIndYecKkre 4acTu NaaBaTcs oT Tenaa v coeau-

HAKOTCA.

e I7pu 20PeHuUU KakKux ea308, 8 0CHOBHOM, 8bI0e/IAemcs 8bICOKaA menaoma, HyxHasa ons

Amux C8apPOK.

Bcmpeyanuce U 861 8bipadteHUe Kap6UOHAs C8apPKa 8 No8cedHe8HO #u3Hu? [Toyemy

3my C8aPKY MaK Ha3bI8aKOM?

JeatenbHoCTb

PeakTtuBbl 1 060opynoBaHus: Kapbua KasibLna, NnoBapeH-
Hasa CofMb, BOAA, KPYIMOAOHHas Konba (konba Biopua), ka-
nenbHasg BOPOHKA, ra300TBOAHAsA TPyOKa, MPooKa.

Cobepute Npnbop Kak NnokasaHo Ha puCyHke. B konby
nomMecTute kapbua Kanbuma 1 3aKpOonTe rop/bILLKO KO-
Obl. 3aTEM MNpKY NOMOLLUM KanenbHOW BOPOHKN aobaBbre
K HEMY HaCbILLEHHYIO MOBApPEHHOM COMbo Boay. K KOHLLY
ra300TBOAHOW TPYOKM NPUNONNILTE TOPALLYIO CIINYKY.

e Ymo 8bI Habawdaeme?

[Ipednoxcume ypasHeHue 3molii peakyuu. C——

MonyueHne

B MPOMbILTEeHHOCTN N B ﬂaéOpaTOpl/ll/I aueTunsieH nosy4atoT npn B3aMMOLENCTBNMU Kap6v|—

[a KanbLUmMa ¢ BOAOW (TMApOaN30oMm).

CaC, + 2H,0 — Ca(OH), + C,H,

PeaKkumto cxemMatmnyecky n3odbpaatoT Tak, Kak Nnoka3aHo HuXe:

Calll + | —— I+ Ca(OH)
al I a 5
M CH i




OaHaKo AaHHbI CNoCcoO SKOHOMUYECKM He BbIFrOAEH, MOTOMY YTO Ha MPOW3BOACTBO Kap-
6unaa Kanbumsa 3aTpadmBaeTcs 601bLOe KOMMYECTBO sHeprum. Ho ansg nonyyeHua aue-
TUNEHA, HY>XHOTO A1 CBAPOYHbIX PabOT MCMO/b3YHOT 3TOT METOA.

B HacTodLee BpeMaA NpuMeHaeTcs cnocod nonyyeHns auetnaieHa n3 NnpupoaHoro rasa.
MNpu HarpeBaHun MeTaHa Ao 1500°C, YTtobbl NONYYEHHbI aLETUIEH HE Pa3OXMACH Ha
NPOCTble BELLECTBA, €r0 CPasy e OX/1axaatoT BOAOW U yAANAT N3 PEAKLUMOHHbLIV 30HbI.

AJIKUHbI

2CH, —3'C , C,H+3H,
auetnneH

Mpumep | \
emo

MonyyeHo 4,48 nUTPOB (H.y.) auetTuneHa Npu B3anmoaenctamm 40 rpaMMoB TEXHUYECKO-
ro kapbuaa kanobumg. Belamcante MaccoByto Aomo npumecu (%) B TEXHUYECKOM Kapou-
e Kanbuus.

B cocTaBe TexHuuyeckoro kapbuaa kanbums, kpome CaC, 6biBatoT 1 pasHbie NprMecH.
1o 06BbEMY MOMYYEHHOIO aLeTUIeHa BblYMCAAEM Maccy Kapbuaa Kanbums.

XT 4,48 muTp
CaC,+2H,0——C,H,+Ca(OH),
641 22,4 nutp
XT-------- 4,48 mup .
64 r------- 22,4 nump 22,4
40 — 12,8 = 27,2 rpamm (rprmecs).
Bbluncnaem MaccoByto 4OMIO NPUMECH:
40r-------- 100%
27,2r------- x%
27,3100 — 68%
\ 0 /

MNpoBepbTe cebs N
emeo

Bbluncnnte o6bEMHYIO AOIO aLeTuaeHa B ra30BOM CMecu, Nony4YeHHOW Npy NoTHOM
pas3noXeHun CMecmn MeTaHa 1 a3ota, C 06bEMHON aonen asota 75%.

10%

Onsa nony4vyeHna aIkKMHOB B naéopaTopMM AnranoreHonpon3BoaHble alkaHOB, MpPH
UMM QTOMOB rasioreHa 'y CoceHMX U >Xe 'y O4HOro 1 Toro >Xe atoMa yrrepoda, Har
tOT CO CMMPTOBbLIM PACTBOPOM LLIe/TO4N.

S
Hoy N\
(IZH—(IJH + 2KOH,, —— CH= CH + 2KCI +2H

(cnupr)
Cl (I

1,2-puxynopatan




cl H 10

| |
CH-C—CH, + 2KOH,,, 7+~ CH= C-CH,+ 2KC| + 2H,0

Cl
1,1-guxyopnponaH

H (I
| |
CH, - ? - IC —-CH, + 2KOH[CW);> CH,-C=C-CH, + 2KCIl +2H,0 i
H Cl S
2,2-nuxa0p6yTaH 2

@ 06cypute

Ipednoxume cnoco6 u3 dgyx cmaduii 0a5 nonyyeHus 6ymuH-2 u3 6ymen-2. Cocmagbme
YpagHeHus Coomeemcmeayujux peakyud.

du3nyeckme CBOMCTBA

C BO3pacTaHNeM OTHOCUTENbHOW MOMEKYTAPHON MAacChl alKMHOB MOBbLILIAETCA Temre-

paTypa KuneHusa 1 naoTHoCTb ankuHos. CoH,, CsHy 1 CyHg npr 06bluHbIX YCoBUSAX — B ,
ra3006pasHOM COCTOAHMMU. ANTKMHbBI HE PACTBOPSAIOTCA B BOAE, HO XOPOLLIO PACTBOPSHOTCH

B OPraHUYeCcKnx pacTBopuUTensax. ALETUNEH B YUCTOM BUOE NPW 0ObIYHbIX YCI10BMAX 6ec- k
UBETHbIV ra3, He MMeeT 3anaxa.

Peakuum ropeHns

Kak 1 apyrue yrnesoaopobl, anknHbl FOpsaT B MPUCYTCTBUN KMCIopoaa ¢ 06pasoBaHNeM
CO, 1 H,O. ObLee ypaBHeHWE peakLm NOHOMO FOPEHMs anikKMHOB MOXHO NMoKasaTb B
BuAae:

cH,  + 0t

n= " 2n-2

0, —— nCO, + (n-1)H,0

HaanMep, ypaBHeHne peakunn ropeHnd auetmnieHa 6y,u,eT KaK nokKasaHOo HXxXe: SR

2C,H, + 50, —— 4CO, +2H,0

AueTnneH ncnonb3yeTca Npu CBapOYHbIX pabdoTax.
AueTnNeHa, HaxoasWeroca nofd [AaBleHueM, He
paspeLlatT gepXaTb 1 TPaHCMopTUPOBaTh B 0ObIY-
HbIX 6annoHax. o 3Ton NpuYnHe aueTuieH nony-
yatoT BO BpeMdA CBapOYHbIX paboT. [na a1on uenm
MCMOAB3YIOT aueTU/IeHOBbIE TreHepaTopbl. B aTux
reHepaTopax kapoua Kanbuusa BCTynatoT B peakLumio
¢ Bogow. [NonyyeHHbI auetTuneH nepemMeLlmnBatoT C
KMCNOpoaoM 1 oxkuratot. [pu ropeHun aueTtuneHa
Ha BO34yxe peakumsa UOET YaCTUYHO 1 BblAeNaeTca
Mano TennoTbl. Ho cMechb auetunieHa ¢ KMCnopoaom
ropuT 66ICTPO 1 B 3TO BPEMS BbIAENAETCA O0/blIOE

KONM4YecTBo Tenna. B pesynbraTte BblAEEHHOK TENNOTL 06pa3yeTca BbicOKasa Temrepa-
Typa (3000 o C). [Npu 3101 TemnepaType MeTan/1bl pacniaBASOTCS, X CBapPAT UK
ALeTuneH, B OTIMuMe OT aTaHa M 3TWIeHa, Ha BO34yXe ropuT KONTALMM naame u-

YMHa 3TOro — 60/bllas MaccoBas A40NS yrnepoja B auetnneHe.




AJIKUHbI

@ [poBepbTe U3yYeHHOe

1. Mpn Kakmx peakumsax noayvaerca aue-
TMNeH?

1500°C

1.CH,

2. CH; - CH,Cl + KOH !

i

(crupr)

t

3. CH.Cl — CH,C1 + 2KOH E—

(crupr)

4. CH,Cl — CH,Cl + Zn —L—»

2. [loyemy npu AOERCTBUN  LLEMNOYHOIO
pactBopa KOH Ha 11-anbpombyTaH
nosyyator OyTuH-1, @ Npu OencTBUM Ha
2,2-anxnopbyTaH nonyyator 6yTnH-27?

3. CpaBHuTe TemnepaTypy KMNeHUs neH-
TMHa-1 1 3-meTtunbytnHa-1. O6oCHynTe
CBOW MbIC/IN.

4. CKOMbKO NUTPOB (HY.) auetnneHa
noy4yaeTca nNpu NOAHON peakumn 128
Kapbuaa Kanbumsa ¢ BOOOW.

b

perngporanoreHnposanue (1)
A) I-c; II-b B) I-a; ll-c

1.

A) 22,4 B) 33,6 C) 1,2
D) 44,8 E) 56
5.
ArperaTHoe CocCTodaHMe npun 006bIYHbIX
YCIOBUSX
XuakocTtb [a3

Bbi6epuTte aaHHble BellecTBa No
cxeme.
1. MponeHx 4. OnsuHUN
2. MNponuH 5. V13onpeH
3. Bytnn-1

10.

Q) I-a; Il-b

6. Onpenenute COOTBETCTBUE.

BelyecTBo, nosy4eHHoe B peakymm
1. AnKnH

2. AnkeH

3. AnkaaueH

Peakuyusi
a. CH; — CHCI — CH; + KOH ey ——>

b. CaC,+H,0——

¢. CH; — CHCI — CHCI — CH; + Zn —-—>

d. CH; — CHCl — CHCI — CH; + 2KOH ey ——>
e. CH,Cl— CH, - CH, — CH,Cl + 2KOH gy ——

7.
CH
CH,~CH-C~CH, + 2KOH,,,5—
cl

L
(enpr)

CH,~CH - CH ~CH,~CH, + 2KOH
Cl Cl
3aBeplunTe peakumu U Ha30BUTE MOSy-

YyeHHble BellecTBa Mo MexayHapoaHO
HOMEeHK/aType.

8. ConocraBbTe NpoayKTbl peakumi, nony-
UEHHbIX B3auMOAENCTBMEM 2,2-ANXNOP-
6yTaHa 1 2,2-auxnop-3,3-aumetnnbyTaHa
co cnupToBbIM pactBopoM KOH. MNMoyemy
OHW OTINYAIKOTCA MO MECTY MOMOXEHUS
TPOWHOV CBA3WN B [M1aBHOM Lenn?

9. N3 5-Tn Monei MeTaHa nosyyatoT 1 Mo/b
aueTtuneHa. Bbluncnunte BbIXO4 MPOAYKTa
B%).

A)50 B)40 C)60 D)80 E)20

9TaH—O)9TW'IeH ——> 1,2-anbpomaTaH — AuetnneH

Onpepenvrte COOTBETCTBYLLME peakLUmM NpeBpaLlennin: aerngposanne (I) n

D) ll-a; I-b E) ll-a; I-c

N\

Hanuwwre ypaBHeHNs peakLumnii, COrMacHO Cxeme.




XummnueckKkme CBOUCTBA
aNKWHOB

B nocnegHee Bpems B KBapTMpax v B oducax Mosb3yrTca OKHaMU 1 ABEPSMU,
N3roTOB/IEHHbIMW 13 NIACTUUYECKOro Matepunana. MHoraa nx HasbiBatoT «[1BX okHa
N OBEpPU>.

Ymo o3Hayaem abbpesuamypa 1BX?

Kakum eewjecmeom No/163YHMCA npu U320mos/aeHuU 3mux 0KoH U 666,06&?

Tak Kak B Monekyne aIkKMHOB eCTb m-CBA3b, A/1A4 HMX TOXEe XapaKTepHO peaKunk nprco-
eANHEeHNA. KpOMe 3TOro0, ankuHbl eLLé BCTYNatoT B peakuMio OKUCNIEHNA U 3aMeLLEeHN4.

JesAtenbHOCTb

PeakTtuBbl 1 o6opyaoBaHus: Kapoua KasbLna, NoBapeHHasa Co/b, BoAa, OpoMHas
BOMa, PAaCTBOP NepMaHraHaTa Kanug, HUTpaT cepebpa(l), aMMmmayHasa Boaa, Kpyrio-
OOHHaa konba (konba Biopua), WwrtatuB, kanenbHad BOPOHKa, MPobka, ra300TBOAHARA
TpybKa, 3 NPO6UPKMN.

CHa4yana B 04HY M3 NpOOMPOK HaaMBatoT OPOMHYKD BOAY, B APYryt0 pacTBoOp nep-
MaHraHaTa kanus. B TpeTbeli npobrpke NpuroTaBAMBaloT aMMmnaYdHbIii PacTBOP HU-
TpaTa cepebpa(l). Ana atoro B NpobupKy NOMELLaloT HUTPpaT cepebpa(l) B Maiom
Ko/M4yecTBe, 3aTeM gobaBnsioT 5% - pacTBoOp ammuaka B BoAe A0 MOJIHOro pac-
TBOpEHNA HUTpaTa cepebpa(l). OTaenbHO nonyyatoT aueTuneH Kak B NpedblayLuen
Teme. [lanee nony4YeHHbIn aLeTU/IeH NPOMNyCKakoT CHavana 4yepes3 6poMHY0 BOAY,
3aTeM Yyepes pacTBOp NepMaHraHata Kaamsa 1 B KOHLIE Yepes aMMUaydHblli pacTBOP
HuTpaTa cepebpa(l).

Ymo bl HabArOaeme npu NPONYCKAHUU QYemuAeHa Yepe3 pasHole pacmeopsl?
Kax evl npednoxume ypasHerue peakyuii?

Kax 6ydem HazsaHue sewjecmaa, nosy4eHHo20 Npu NPONycKaHUU ayemuseHa Yepes
6pomHyto 800y?

[To kakum xuMuyeckum cgolicmeam anKuHs! OMAUYAMCA 0M aNKAHO8?

\

ANKWHbI BCTYMalOT B PeakLUMio NPUCoeanHeHNs C BOAOPOAOM, C rasioreHaMmu, ¢ raﬂ%te%
HOBOAOPOAAMM, C BOAOW M Ap. M3-3a HanMumsa OBYyX m-CBA3Ei B TPOMHOM CBA3M pea@mh
NpUCOeAMHEHNS NPOTEKAIOT B ABYX CTaAMAX. ﬁ

Peakuus npncoeanNHeHNnA

4

AnkMH ——» BelllecTtBa ¢ ABOVHOM CBA3blO —— [IpenesbHble B

Y/



B 270 BpeMa B UX MOSeKy/iax aToMbl yriepoaa npu TPOMHOW CBA3K U3 Sp rMOPUOHOIro
COCTOSIHWUS NepexoanT CHavana B sp?, a NnoToM B Sp° rMépuaHoe COCTOAHME.

MpucoenmHeHve Bogopoaa (rMapupoBaHne) NpoTekaeT Nof AelCTBMEM KaTam3aTopa:

CH=CH + H,“¥- CH=CH,

3TUH 3TeH

CH=CH, + H,“¥“. CH~ CH,

3TEH 3TaH

AJIKUHbI

Sl peakunn cxematnyecCkn nokKasbliBaroT B C/ieaytollemMm Bmnae:
+H, t, kat. _ +H, t, kat.
CH=CH ———*> CH,= CH,—/%> CH,— CH,

Kak M ankeHbl, ankunHbl ToXe obecuBeYnBatoT 6pOMHy}O BOAOY, 3Ta peakunda ABIAETCA
KauyeCTBEHHOWM peakumer 1 Ha aslkUHbI.

CH=CH 2%+ CHBr= CHBr 2>+ CHBr, — CHBr,

3THH 1,2-1u6poMaTeH 1,1,2,2-TeTpabpomMaTaH

(Mpuvep \
emo

1,7 rpamm ankrHa No/IHOCTBIO BCTyNaeT B peakumto ¢ 400 rpamm 2% pacTBOPOM GPOMHON
BoAbl. CKOMbKO aTOMOB Yr/1epoa Haxo4aTCca B SP° rmbpuansaummn B MoneKkyne ankmHa?

B 400 rpamm 2% pacTtBope 6pomMHON BoAbl MMeeTcs 8 rpamm Br,. 1 MOb ankunH pea-
rMpyeT ¢ 2 MOb 6POMOM.

1,71 8r
CH, ,+2Br,——CH, ,Br,

(14n-2)1 2-160r

L7r-------- 8r

(14n-2) r------- 320 r

lan—2=17320_ ¢
8

n=>5

3Hal—|I/IT, B a/IKNHE MMeeTCA NATb YIepOoaHbIX aTOMOB. B ankuHax 2 yrnepoaHbiX atToOMOB
ObIBAIOT B SP rMOpuansaumm, a octanbHble B Sp° rubpuansaummn: 5 —2 =3

NposepbTe cebs

eme

2 rpaMm nNponuHa NoHOCTbIO BCTyNatoT B peakumto ¢ 500 rpamm 6poMHO
Onpegennte MaccoByto Aonto (%) 6poma B OpOMHON BOAE.

3,2%




B npucyTtctBUM KaTanmsaTopa aueTuieH COeAMHAETCS C X/TI0POBOAOPOAOM B MO/IbHOM
oTHOLeHuK 1:1 1 obpasyeT BUHUAXNoPUA.

CH =CH + HCl ¥ CH,=CHCI

BUHWJIXJIOPU I

MpK 06bIYHBbIX YCNOBUAX BUHUAXIOPUA ra3006pasHoe BellecTBo. V3-3a Hann4ung ABow-
HOM CBA3M B MOJIEKY/Ie OH MONMMEPU3YeTCs.

nCsz(leﬁ» ~CH,~ CH—
Cl Cl  |n

BuHwiaxyopux  nonmBuHMIXIopua (ITBX)

FoNMBUHUNXITOPUA — OAMH M3 MONMMEPOB, KOTOPLIN B HACTOSLLEEe BPEMA HALEN LWNPO-
Koe npumMmeHeHne. OH yCTONYMB MO OTHOLWEHWIO K AENCTBUAM XUMUYECKMX BELLEeCTB. Ero
NCNOMb3YIOT A9 N3rOTOB/IEHNA OKOH, ABEPE, Xaslto3en, NOKPbITUI N4 NOABECHbIX MO-
TOJIKOB, M/1aCTMACCOBbLIX TPYO, UCKYCCTBEHHOM KOXN U Ap. [MonnsuHuaxnopua obnagaet
CBOWCTBAMW ON3MIEKTPUKAE, MOITOMY N3 HEMO N3roTaBNMBAIOT Kabeb 1 3NeKTPON301ALN-
OHHble Matepuasbl.

MpucoennHeHve raforeHoBOAOPOA0B K HECMMMETPUYHBIM a/lKMHaM npoTekaeT no npa-
BUNYy MapKOBHMKOBA:

Br
¥ ; |
CH=C—CH, + HBr-*®'.CH,=C—CH,

2 - 6poMmporneH

AueTuneH 1M ero roMonorn B KUC/A0M cpeae B MPUCYTCTBUM COMEn PTyTV NPUCOeaMHS-
0T BOAY (rnapartaumns). 21a peakumns HasbliBaeTCcs peakumen Kyyeposa. Npuv rugpataumm
aueTuneHa noydyaeTca NPOMEXYTOUHbIA NPOAYKT — BUMHM/I0BbIN CrvpPT. BellecTBa, y KO-
TOpbIX rnapokcunsHaa rpynna (OH) HaxoanTca y atoma yrnepofa npv ABOMHOM CBA3M
HeYyCTOMYMBbI, NTO3TOMY BUHWIOBLIN CAMPT, B MOMEHT €ro 06pa30BaHnd, 3a CYET BHYT
MOMTEKYNIIPHON NeperpynnnMpoBKY MPeBpaLlaeTcs B YKCYCHbIN anpaerna.

t,Hg' ,H

-0
CH=CH + HOH [CH,=CH—OH | — CH,~C_;

BUHUJIOBBIN CIIUPT YKCYCHBIH aJibfier

10

AJIKUHbI




Ha ocHose npodykma peakyuu ayemusneHa ¢ 80000 npozHo3upytime cmpoeHue
npodykmos peakyudi nponuHa, 6ymun-1 u 6ymuH-2 ¢ 8000

Mpuy ruapataumn Apyrmx ankeHoB NoayvatoTCs KETOHBbI.

CH=C —CH, + H,0 e,

AJIKUHbI

CH,— ﬁ —CH,
o)

alleToH

Monekynbl aueTuieHa CoeanHSTCA APYr C APYroM U 06pasytoT pasinyHble NPOAYKTbI.
MpK NponyckaHnm alueTuneHa Yepes BoAHbIM pacTBop conew xnopuaa mean(l) n xnopuaa
aMMOHN4, OH AMMEepPU3yeTCsd, U B 3T0 BpeMa o6pasyeTca BUHUALETUIEH.

CuCl, NH,CI

CH =CH + CH=CH CH,=CH—-C=CH

BHUHHWJIaLlETHJIEH

Mpn coeanHeHny C OAHMM MOJIEM X/TI0POBOAOPOAA BUHWMIALETUIEH NpeBpallaeTcs B
XTOPOMPEH.
\

CH,= CH— C=CH + HCl -+ CH,=CH—C=CH,
Cl

XJIOPOTIPEH

[Npy NponycKaHum aueTuieHa Yepes HarpeTyto TpyOKy C akTMBUPOBAHHbIM YIIEM OH TPU-
MepulyeTtca ¢ obpasoBaHem 6eH30/1a.

3CH = CH—"%4 5 C H,

6eH30.1

Peakumm okucneHuns ¢ NEPMaHraHaToM Kanuga

ANKWHbI, KaK 1 a/IKeHbl, Terko OKUCAAIOTCA C pacTBOpamMun OKncamMTenein. Hanpumep, ecnm
Ha ankuHbl noaencTBoBaTh pactBopoM KMnQy,, To cpasy ke ncdesaet dpronetosas okpa-
CKa pacTBopa (pactBop obecuBednBaeTca), u nonydaetca ocagok MnO, 6yporo LpeTa.
DTa peakumsa aBAaeTCa peakumen onpeaeneHnsa ankmnHos. [py nponyckaHum aleTuneHa
4yepes pacTBop NepmaHraHaTta Kaavs, OH NpeBpaLLlaeTcs B LLAaBeNeByo KUCIOTY:

KMnO,
_—

CH=CH + 4[0] HOOC —COOH

1raBeJICBasA KUCIOTa

Peakuns 3ameLleHuns

31 1 aTOMOM Bofopoaa 6ofee nonspHas, YeM CBA3K, 06Pa30BaHHbI
aToMaMmu yrnepoaa ¢ BoaopoaoMm. MNosToMy aToM BOAOPOAa, COeAMHE
NpuW TPOMHOW CBA3M, CTAHOBUTCA NOABUXKHBLIM 1 MOXET 3aMelLaTbCs




Hanpumep, npy nponyckaHmum aletuieHa Yyepes aMMmadHblin pacTtBop okcraa cepebpa(l)
BblMaZaeT ocafok auetunennaa cepebpa(l). AMMMadHbIi pacTtBop okcnaa cepebpa(l) Ha-
3bIBAETCA peakTuBOM TonneHca. YpaBHeHWe peakumm MOXHO BbipasnTb B MPOCTOM BUAE,
KakK MoKa3aHo Huxe.

CH=CH +Ag,0 " Ag —C=C—Ag| + HO
aretriieHu] cepedpa (1)

Moxoxune peakumy NPoTeKatT C aMMUaYHbIM PacTBOPOM xnopuaa Mmeau(l) n ¢ HaTpuem.

CH=CH + 2CuCl . cy —C=C—Cu| +2HCI

anermnenun Menu (1)

CH=CH +2Na Mt Na—C=C—Na + H,

ANECTUWICHU I HAaTpUsd

B ot/mune ot MOMEeKy/bl aueTunieHa B MoJsiekyne nponrnHa atToMomM MeTa/si/ia 3aMellaeTca
OoAnH aToM BOAOPOAA.

2CH~C=CH+Ag0 % 2CH~C=C—Ag| + H,0

DT peakummn ABAATCA OTIMUYNUTENIbHBIMU PeakUUsSMU A5t a/IKMHOB, B KOTOPbIX TPOW-
Haa CBA3b HAXOAWUTCH B Hadane yrnepodHon Lenwu, oT APYrnx HenpeaenbHbixX yrneso-

00opoaoB. 1aBesieBas KUCJI0Ta

@ nposepsTe n3yuenHoe ~

1. ToKaxuTe NpoayKT TpUMepmn3anmm 5. Ckonbko Bcero Mmonen H, 3atpatntca Ha
aLeTnneHa. NOHOE TUAPUPOBaHMe cmecu 1 monga
A) anBUHUA B) rekcam MponuHa 1 2 Moner BUHUNayeTnneHa.
C) 6eH3on D) atuneH

E) BuHnnauetnen 6. Mpv NpomyckaHUM rasoBoOi cMmecy,

COCTOSEN M3 DTUNEHA U aueTuneHa,
yepes amMMMauHblii pacTBOp oKcuaa
cepebpa(l), B3aToro B M36bITKE, 0Ob-
éM rasoBOW CMeCu yMeHbllaeTcd Ha
60%. Harngute MonbHOe OTHOLleHue
[V(C,H,) : v(CoH,)] rasos B cmecu.

2. Onpegenvte NPoaykKT, o6pa3oBaHHbIN
npucoeanHeHnem K Mo1eKyne NPonMHa
O[HOW MOMEKY/bl OpomMa.

A) 1-6pomnponeH
B) 1,2-onbpomnponaH
C) 1,2-onépomnponeH
D) 2-6pomnponeH

E) 3-6pomnponaH 7. NpennoxwuTe cnocobbl Nony4YeHns

XNOPONPeHOBOro Kay4dyka n3 MmetaHa.

3. lNpy nomMoun Kakux BEeWEeCTB MOXHO

OTIMUnTb OyTUH-1 OT ByTnHa-2? O60- 8.

CHYITe CBOW OTBET. I C—
4. MNpouncxoanT N obecupednBaHme Ca0 +C,t +H,0 v +H,0, Hg",

6POMHOVI BOAbI MPOAYKTOM, 06pas0- -CO ~ —Ca(OH),

BaHHbIM MPU B3auMOAENCTBMM aLeTu- +Ag0

1eHa C 6pOMOM B MOJ/IbHOM OTHOLUEe- Hanuwute ypaBHEeHNd peaKLl,l/Il7| C

H1KM 1:.1?7 O60CHYITE CBOW MbIC/IN. HO cxeme.

10
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AJIKUHbI

9. Bbigennte Bellectsa no cxeme.

MpoayKT peakumm

Monumepusyertca He nonumepmsyeTtca

[ 1Monb auetuneHa +1mMonb xnopoBogopoga ——>
II.  1™Monb BUHMMNaLEeTMNeHa + 1 MOb xnopoBogopoga —>
[l 1™Monb aueTnneHa + 2 mons 6poma ——»

IV. 1Monb aueTuneHa +1mMonb Bogopoga ——»

10.
X Mabhat oy HHA L7 Ny 9 3-mUMeTHNGYTaH
X +H,0, t, kat. A
Y +H,0, t, kat. B
Sy
Boipenute Bewectea X, Y, Z 1 B B H/UXKeyKa3aHHOM CxeMe.
/ Yrnesoonopos ——»
OpraHunyeckoe
BELLECTBO
BelectBo
C OYHKUMOHaNbHOM ——— >
rpynmnomn
1.

+1 wornH,, t kat +1 oneCl, +1 w015 KOH gy, t

1 Monb auetTuneHa > X > Y

> Z

Hanunwunte YpaBHEHUA peakLnin COrMIacHO Cxeme.

12. ConocTaBbTe XUMUYeCcKue CBONCTBA 3TaHa, STUIeHa M aueTuieHa U BHecuTe B
avarpammy BeHHa, COOTBETCTBYIOLLIME YTBEPXKAEHMS:

TaH

ITUNeH AueTtunen

1. MpenenbHoe coegnHeHne
2. OKMCNeHVEM ero nonyYaeTca ABYXaTOMHbIN CnnpT
3. He BCTymaeT B peakumio ¢ ammmayHbiM pacTBOpoM xaopuaa meau(l)

4. ObecuBeudnBaeT pactBop OPOMHOI BOAbI

5. Mpwu cropannn 1 Mmong BellecTsa nonyyvaetca 2 mong CO,

6. MNpu peakumm ¢ BOAOW NonyyYaeTca YKCYyCHbI anbaerus @

7. Bctynaet B peakumio 3aMeLleHns \
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[omonornyeckun pag

S LKN0ANIKaHOB, rpaduueckune
] GopMynbl 1 NPOCTPAHCTBEHHOE
S§ CTPOEHME X MONEKY/

LinknoankaH sp3 )D@%<

0 Hecmomps Ha 0duHakosoe 2ubpudHoe cocmosHUe amomog y2nepoda 8 Moseynax
\ Q/IKAHOB U YUKAOGIKAHO8 8a/leHMHble yesbl pasHsle. Kak 8l 06bsCHUMe NpUYUHy 3moeo?J

fomonornuecknin psag v rpapudeckne Gopmysbl LMKNOaIKaHOB

h LInknoankaHoB MOXHO pacCMaTpmBaTh Kak LMKanyeckaa Gopma aikaHoB.
17151 06pa30BAHMS LMK TPEGYeTCs Kaxabivt yrnepoabii aTom COeanHeaeTcs ¢
He MeHee TPEX aTOMOB yrieposd. ABYMS QTOMAMM YI/1Iepoad 1 CTaHoBUTCS [V
BQ/IEHTHBIM.
H H 2
C NS /
/ \ C H,C— CH,
H H
| C C AN / \ s
\ C ——C

Ho H

|_|epBbIl71 npegcraBnTe/lb UMK/10a/IKaHOB Ha3biBaeTCA LUMKTOMPOMNaHOM.

JleatenbHOCTb o ~\

Cocmagbme 2paduyeckyto popmysy YUKA0GIKAHOB HEPa38eMeneHHO20 CMPoerus ¢ 4,5 u 6
amomamu yenepoda e Mosekyse.

Hanuwume mosnekynspHyto gopmyay U HA38aHUE SMuX geljecme.
Cocmagbme 06ujyto Gopmyny YUKAOANKAHOS.

J

C Taknm e cnocob0M MOXHO COCTaBUTb rpaduyeckyto GopMysy Apyrnx LI.VIK}'Ioa}'IKaH®
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IUKJIONIpOIIaH I_II/IKJ'IOGYTaH OUKJIOINICHTaH



Kak BMOHO B COCTaBE UMKIOANKaHOB YMCNO BOAOPOAHbBIX aTOMOB B ABa pa3a 6o/blie
yucna yrnepoaHbix atoMoB. 1o MexayHapoaHOM HOMeHKNaType YreBOA0POab! LUMKAN-
4YecKoro CTpoenus ¢ obuen dopmynon C,H,, (N > 3) HasbiBalOTCA UmkaonapaduHamm
nnu umknoankaHamu. LInknoankaHoB Ha3biBaloT eLwéE LmknonapadrHamm.

-
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LIMknoankaHoB eLL& MOXHO NokasaTb B c/ieaytoLlein popme:

/N

HUKJIONpOIaH I.[I/IKJ'IO6yTaH HUKJIOINICHTaH IMUKJIOI'CKCaH

Mpumep N
spn (1)

Kakum no Homepy NpeactaBuTenemM B rOMOIOMMYECKOM pady 6yaeT unknoankaH, Mme-
oM B Mmonekyne scero 15 atomos.

[ PEUEHVE
Tak kak, o6Las dopmyna umknoankaHoB C,H,,, oblWee 4ncno atomos Oyaet n+ 2n = 3n.
3n=15
n=>5
[NepBbln NpeacTaBUTENb LMKI0AIKAHOB MMeeT 3 atoma yriiepoaa, nostomy CsHyg Oyner
. Il npeacraButTenemM roMonorMyeckoro paaa.

LMKTNYECKNE
YITIEBO/JOPO/AbI

_/

MpoBepbTe cebs N
an (2)

OTHOCUTEbHagA MecTo B
BeulectBo
MOJIEKY/IFPHAA Macca  FOMOJIOMMYECKOM psaay
AnkaH m VI
LlmknoankaH m +12 X

Onpepenute x

e

MpocTpaHCTBEHHOE CTPOEeHUE LMKI0a/IKaHOB

cnonb3ys 3HaHUS N0 MamemMamuke, BCNOMHUMe 8bIYUCTEHUS Y2108 8 MPey20/IbHUKe, 8
Kkeadpame, 8 NAMUY20/bHUKe U 8 wecmuy20asHuKe. CKobKo 2padycos, CoomeemcmeeHHo,
6y0ym y2/1bl (853U 8 YUKAONPONAHE, 8 YUKAOGYMAHE, 8 YUKAONEHMAHE U 8 YUKN02eKCaHe?

PaccMoTpuM NPOCTPaHCTBEHHOE CTPOEHWE LIMKI0A/IKaHOB Ha npumMepe oOpa3oBaHus
MONEKY bl LUMKIonponaHa. B unknoankaHax atombl yriepoaa Haxoaatcsa B sp° rubpua-
HOM CcOCTOAHMM. [TpK 0Opa3oBaHUM MOMEKY/T LMKIOANKaHOB KaX bl aToOM yrnepoaa
obpasyeT 4 sp° rubpuaHeie opbutanu. [se rmbpuaHbie opbutanm y4acTeytoT B 06pa3o
BaHMW CBA3M C BOAOPOAOM, @ ABe Apyrne obpasytoT CBA3M C COCEAHUMM aTOMaMU Y,
poaa. Npu 06pazoBaHNN XMMUYECKUX CBA3EN MeXAy atToMamu yrnepoaa npoucx
nepekpbiBaHve rmbpuaHbix opobutanen, B pesyisrate yero yMeHbllaeTcsa Ba
yron. OH B OTIMumMe OT MO/IeKy akaHa coctaBngdet He 109°28, a paseH 60;



[Mpv 06paszoBaHnK MoneKy bl [Mpv 06pa3oBaHMK MOMEKYbI LMKIONPONaHa CBA3M Mexay

MeTaHa BCe BasleHTHble CBA3M, atomamu yrnepoga o0pasyroTcs 3a CHET NepekpbiBaHUA
o6pasytoT yrbl paBHble rmépuaHbIX opbutaneit, B pesynstaTte yrbl CBA3en

109°28' YMEHbLLAIOTCA 1 CTAHOBATCA paBHbiMK 60°

LINK/TNYECKUE
YITIEBOZOPO/bI

B Monekynax uMknoankaHoB, B OT/IMYMe OT a/lkaHOB, rMOpuaHble opbuTanu, y4acTBy-
jowmne B 0Opa3zoBaHMK CBA3EN Mexdy aToMaMu yrnepoaa, Haxoa4aTCa B HaNpPAXEeHHOM
COCTOSAHMM (MHOTAA 3TV CBA3M Ha3bIBalOT «OaHaHOBBIMMW» CBA3SAMM). DTO HaMpPsSKeHne pa-
CTET C yBE/IMYEHNEM OTK/IOHEHMS YITIOBbIX CBA3EM aTOMOB Yyr/1iepoda OT HOpMas/ibHOro
nonoxerus (109°28'). 2T0 OTK/IOHEHWE Ha3bIBAIOT YIIOBbLIM HaNPSXEeHNEM.

10928’

3a cyeT HanpAXeHUa rMbpuaHbIX «6aHaHOBas» CBA3b

opbuTtanei BaneHTHble yrbl B MOMeKy/ie LMK/IomnponaHa
yMeHbluatotca ot 109°28', no 60°.

To xe camoe Habnogaetcs npy 06pa3oBaHUN APYrUX MOMEKYN LUMKI0ANKaHoB, 1 yrbl
cBa3er otnyatotca ot 109°28'. Hanpumep, B Monekyne umMknobyTtaHa yribl CBA3€en pas-
Hbl 90°, B Monekyne umknoneHTaHa 108°, a B Monekyne umknorekcaHa 120°. Huxe gaHbi
LlapoCTEepPXXHEeBbIE MOAENM MOMIEKY LMKIONPONaHa 1 uuknobyTtaHa.

v
LapocTep>XHeBad Moae/ b LapocTep>XXHeBada MoAe b

MOMeKY/bl LMKNOMponaHa MONeKy/bl Ll,VIKﬂO6yTaHa

B uvknoankaHax pa3Mepbl UMkaa 4em
MeHblle.

6onblue, Tem YrnoBoOe Harnpgdaxe



@© nposepsre M3y4YeHHoe

1. B Kaknx Monekynax 4ncio atToMoOB BO-
[opoaa oanHakoBoe?

1. 6yTaH 2.uMknonponaH
3. byTeH-2 4. umMKnoneHTaH
A)1,2 B)3,4 O13 D)2,4 B)1,4

2. PacnonoxuTe BellleCcTBa B Nopsaxe yBe-
NVYEHUS Yncna O-CBA3e B MONeKyax.
1. nponeH
2. nponaH
3. umknonponaH

3. Pasgennte opbutanu, yyactsylowme B
obpa3oBaHMK CBA3EN MONeKybl Ln-
KnobyTaHa, Ha 2 rpynnbl — rMOpUAHbIE
N HernbpuaHole — W onpegenute mx
4ymncno. CpaBHUTE YNCNO 3TUX OpbuTa-
Nen C YNCNOM TMOPUAHbBIX N Hernépua-
HbIX opbuTanen, y4acTeytoLmx B obpa-
30BaHNN CBA3EN B MOMeKyiax byTaHa v
6yTeHa-2.

4. Kak Mbl yXe 3HaeMm, ecniv B Mosnekyne
ankaHa OT HeCoCeHMX aTOMOB Yrnepo-
03 MbIC/IEHHO OTWENUTb MO O4HOMY
aToMy BOAOPOAa, TO 3a CHET 06pa30Ba-
HNA XUMUYECKON CBA3U MeXAy STUMM
aTOMaMM MOMYHaTCA  UMKINYECKNe
yrnesogopoabl. CoctaBbre rpaduye-
CKYt0 GOpMYy/y LIMKNOankaHa, KOTopbl
nosy4yaeTca oTwenieHremM atToMoB BO-
[0pofa OT NMepBOro 1 TPeTbero aToMOB
yrnepofa B Monekyne OyTaHa.

5. ConocTtaBbTe NpoCTpaHCTBEHHOE CTPO-
€eHne MoeKy/ LMKIoMNPonaHa v LnK/o-
6yTaHa 1 OOBACHUTE MPUUNHY Pa3Nu-
UM YIOB CBA3EN.

~

6. [ponaH 1 UMKIONpPONaH OTAMYaloTCs
apyr ot apyra:
1. Mo rmbpunaHOMy COCTOAHUIO aTOMOB
yrnepoaa
2. Mo uncny C — C cBg3eir B Monekyne
3. o uncny aToMoB BOAOPOAA B MO/e-

Kyne

A) Tonbko 1 B) Tonbko 2
C) Tonbko 3 D)1, 2
E)2,3

7. ToueMy yrnoBoe HanpsXeHne B MO-
nekyne unknobytaHa MeHbLUe, Yem B
MOSIEKy1e UMKIonponaHa?

LinknonponaH

AN
/ N\

MNponeH —» —» [lponaH

icnonb3ysa HWXXeyKasaHHble yTBepxae-
HWA, 3aBEPLUNTE CXEMY.

1. Monekyna mnmMmeeT 12 rnbpuaHbix opobu-
Tanemn

2. Obuwee 4yncno aTtomMoB B
paBHO 9

3. Monekyna obpa3yeTca TONbKO 3a cyeT
O-CBA3EN

4. Monekyna ¢ OTKpbITON Luenbto

Monekyne

9. MNoueMy B OT/IMUME OT MONIEKY bl MPO-
naHa B MOMEKy/ne LuknonponaHa nme-
eTcd «6baHaHoBag» CBA3bL?

L

Yucno aToMoB B Yucno atomoB
Monekyne = BOAOpOaa B
k Monekyne =

10. Yurcno ceazen
BeliectBo
[NongapHble HenonspHbele
LinknoankaH 8 y
A/IKaH X 2
Bbiuvcnunte cymmy x +y.
11. 3aBepwnte cxemy.
LinknoankaH

~ — .

O6Luee uncno OTHOCUTE IbHAY
aToOMOB B MOneKynsapHas
monekyne =3n — 3 macca

-
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YITIEBO/JOPO/AbI
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UUKITUYECKUE
YIJIEBO4OPO/AbI

HomMmeHKnatypa n nsomepus
LMKNoanKaHoB

ﬂ(aK Mbl y>e 3HaeM, ec/im B MOJiekyne ajkaHa OT HeCoCeoHMX aToMOB yrnepoua\

MbIC/IEHHO OTLLEMNWTb MO OAHOMY aTOMy BOAOPOAA, TO 3a CYET 06Pa30BaHNA XUMU-
YEeCKOW CBA3N MeXAy 3TVMU aToMaMi yrjiepoaa nosyyatoTca UMKIMYeckne yrne-
BOAOPOAbl. Hanpumep, ecnn B Mosiekynie nponaHa oT NepBoro 1 TpeTbero aToMoB
yrnepoaa OTLIENNTb MO OAHOMY aTOMy BOAOPOAA, TO MEXIY STUMK aToMamu yrye-
pofda obpasyeTrca CBA3b, B pesy/brate ob6pasyercs Mo/ekyna LuMkaonponaHa. B
Mosekyne xe 6yTaHa OT HeCOCeAHNX aTOMOB Yr/iepofa MOXHO MO-pasHOMY OTLLe-
NNATb aTOMbl BOAOPOAA.

pEHH o HEEE o mHEs
HHHH HHHH HHHH

Kakue u3 nosy4eHHsIX YuK0QKAHO8 00UHAKOBbIE, O KAKUE — PA3HbIe 8elyecmea?
Kakumu cxoxcumu mexcdy coboli ocobeHHocmamu 06100ar0m Pa3Hsle YUKAOAKAHSI?

N

HomeHknatypa

AeATenbHoOCTb o N

Hwuxe naHbl UMKIOaKaHbl Pa3BETBIEHHOMO CTPOEHMWA 1 Ha3BaHNS NX MO MeXayHa-
POLHON HOMEHK/AType.

CH CH

H,C— CH—CH, SN |

H,C CH—CH, CH

H,C—CH /' \
L—CH, CH,— HC—CH, H,C— CH—CH,— CH,
METHUIIUKI06YTaH 1,3-1MMeTU/IIUKIONeHTaH 1-MeTu-2-3TUILUK/I0NPONaH

® Cocmagsme asneopummel 01 HO3bIBAHUS YUK/100/1KaHo8 o MEMayHGpoaHOﬁ HOMeHKamype.
\§ J

CornacHo MexayHapodHOW HOMeHKNaType Ha3BaHWs Hepa3BETB/IEHHbIX LMK/I0aKaHOB
06pasyloTCst OT COOTBETCTBYIOLLUMX a/lKaHOB C aHa/l0rMYHbIM YMC/IOM aTOMOB Yrliepoaa
nocpeacTsoM NpnbaBieHNsa K HAM NPUCTaBKM «LMKIO». Hanpumep:

CH, 7 C%
CH, HC|?—C|?H H, C/ AN CH, HZ? CH,
H,C—CH, H,C—CH, HZ\C o C/H 2 H,C
LMKIIONPOTIaH K06y Tan LMKJTOTIEHTAH

Ecnv B umkne mnmeetcsa oanH paankan (3aMeCTl/lTel'Ib), TO Npn Ha3Ba
aToOMbl yrnepoaia, o6pa3y+ou.|,v1e UMK/1, CHATAIOT OCHOBHOW LIEMbIO, B
AnKan, 3aTeM Ha3BaHue LUnKna.




H,C— CH—CH, CH
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H,C—CH, H,C— CH—CH,—CH,
METUJIUKI06YTaH STUJIMKJIONPONaH
Ecnmn B LUMKne nMMetoTCd HeCKO/MbKO pagnkKasioB, TO Ha3BaHMe LUKMK/10a/IKaHOB OCYLeCT- -
_ 3
BIAKOT B HMXEYKA3aHHOM noc/iegoBaTte/1IbHOCTH. § g
xa
[v]
1. MpoBoAAT HymMepaLuWio aTOMOB yrflepoda B uvkie. Hymepauuio npoBoAAT Tak, YToObl oS
CyMMa HOMEePOB aTtoOMOB Yyr/iepoaa, CoeMHALNX padnKaibl, 6blla HAUMEHbLLEN. E%
Hanpumep: SS
pumep L SN
H,C— CH—CH,
i
H,C—CH—CH,
2. YuTaloT HOMep yrnepoaa, K KOTOpPoMy NpucoedvHeHbl paavkarbl, Ha3BaHNa paavka-
J10B, @ NOTOM Ha3BaHuWe rnaBHOM Lenwu.
4 1
H,C—CH—CH,
|
H,C— CH—CH,
1,2-puMeTULUKI06yTaH
Ecnn UMK COAepPXUT pa3Hble pagnkasbl, TO HyMepaunto NnpoBOAAT HadMHaAA C aTOMa v
J

yrnepoaa, y KOTOporo HaxoOMTCa NPOCTOi paamnkan. Mpu HasbiBaHUM UMKIOAKaHa pa-
[MKANbl YATAIOT B MOPSAKE OT MPOCTOrO K C/IOXKHOMY.

PR
3
CH,—HC CH—CH~— CH,

4

CH,

6
N
CH,

1-MeTuI-3-3TUIUKTeKCaH

3omepusa

ONa UMKNOanKaHOB XapakTepHa CTPYKTypHaa M reoMeTpuyeckast nsomepus. [Ans Hux
XapTepHbl HMXKeyKasaHHble BUAbl CTPYKTYPHOW U30MEpUN.

CTpyKTypHasa nsomepus,
XapakTepHas A58 UMKI0aIkaHoB

SN T

N3omepuns no MN3omepusi no N3omepus no
pasmepy MO/TOXKEeHUNIO 3aMecC- CTPOEHUIO
UMKNa TUTENen B Unkne 3amectutenen

MexknaccoBas
n3omepusi

Vizomepusi no pasmepy UMK/Ia:

AL
H,C CH, H,C—CH—CH,
\ |
H,C—CH, H,C—CH,

IMUKJIOIICHTaH MeTI/IJ'II_II/IKJI06YTaH
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LINKINYECKUE
YI/IEBOAOPO/bI

VIzomepusi o mosiIoKeHUO 3aMeCTUTE/IeN B UMK/Ie!

H,C— CH—CH, H,C— CH—CH,

H,C—CH—CH, CH—HC —CH,

1,2-numeTninnuKIo0yTan 13- Ve TnImuKI00y TaH

Vizomepus no CTPOEHUIO 3aMeCTUTESIEN:

L L
Hzclt (|:H— CH,—CH,— CH, H,C CH— (|JH —CH,
HC__ _CH, HC___CH, CH,
CH, CH,
TPONUIIITUKIIOICKCaH M30MPOTNTUIITUKIIOTCKCaH

MexknaccoBasi n3omepus. LinknoankaHel v ankeHbl, B COCTaB KOTOPbLIX BXOAUT OAMHa-
KOBOE YMC/I0 aTOMOB YrN1epoaa, ABASOTCH MEXKIACCOBbIMM M30Mepamn. Hanpumep,
CYLWLeCTBYIOT CrieaytoLLme N3oMepbl LMK/I0ankaHoB 1 ankeHos ¢ coctasom CyHg.

H,C—CH, CH,=CH- CH,~ CH;
H,C— CH,
TUKITOAIKAaH < @ CH3 _ CH — CH_ CH3 aJIKeH
i
CH
\ CHy=C—CHjy
H,C— CH, CH;

Iy N
G (1

HanuwuTte rpadurdeckyto Gopmyny umnkaoankaHa, coctas kotoporo CsHy.

1. CHavano Hanvwem GopMyny Hepa3BeTBNEHHOMO LiMKIoankaHa.

O

2. MNoTtom, YeTblpe atoma yrnepoda coeanHnm B LUMKne, a O4MH HanvueM B pa3BeTB/1IeHn.

C

pUaHTax B pasBeTBAEHUN.

A




.

Kak Y aNKeHOB, Y UMK/10a/IKaHOB TOXe eCTb BO3MOXHOCTb 06pa3OBaHV|F| reomMeTpunye-
CKOW n3omMmepunmn. |_|pl/l'-|l/lHOl7| O6pa3OBaHMﬂ reOMeTpl/ILIeCKOV] N3oMepnn a4BndeTcd 10, 4TO B
UMKNINYECKNX MOTeKynax atoMbl yrneponda He MoryTt CBO@O,D,HO BpauwatbCAa BOKPYr Cc-C
cBA3N. Ecnn 3amectnutenn HaxogsaTcs no OAHY CTOPOHY MNOCKOCTN UMKna, TO 06pa3yeT—
CA 4nc-, a eC/i 3aMeCTUTEe/TIN PACO/TOXEHbI MO Pa3Hble CTOPOHbI M/TOCKOCTH 06pa3yeTC9|
TPAHC- N30MeP.
3amecmumeni no OC)Hy samecmumeiiu no pasHele
) cm0p9Hy Cr!lOpOI:lbl

Hanpumep, B Monekyne 1,2-auMmetnaumknonponana no nonoxerunio CH;— rpynn k nno-
CKOCTW MONEKY/bl BO3MOXHbI L1C- N TPAHC- N30MEPBbI.

cu, CH. cu cn, CH gy
NS N NS N\
— CcC—=C
/ N / N
H H H CH,
yuc-1,2-TMMEeTUIIIHUKIONPOTIaH mparc-1,2-TIMEeTUIIUKIONPOTIaH

Ecnv samecTuTenm HaxoaaTca y OAHOMO M TOro e aToMa yrnepoaa B LMk/e, To coeamnHe-
HMA HEe 06PA3YIOT FEOMETPUYECKYIO N3OMEPUIO.

Mpnviep | \
emo

Onpepenurte YnCno BTOPUYHBIX U TDETUYHbIX YyrnepoAHbIX aTOMOB B MOJieKy/ie 1-me-
TNUN-3-3TUILMKNONEHTAHA.

Hanunwewm rpadunyeckyto ¢opmysy 1-MeTun-3-sTnnunkioneHTaHa:
o
CH
/ N\
CH; CH,
I
CHZ—Cg
CH,—CHj;
Kak B1aHO, B MO/IEKY/E YeTbipe aTOMOB Yr/1epoaa SBAATCA BTOPUYHbBIMK, @ ABa aToma
. Y[7IePOAa YeTBEPTUUHbBIMY aTOMaMM yriepoaa.

MpoBepbTe cebs
Capin (2)

B cocrtaBe umknoankaHa MYHUMaNbHbIM Y/MC/TOM aTOMOB yrnepoda nveetcd OdnH Tpe

TUUHBIV 1 OOMH YeTBEPTUYHbBIA yrnepoaHbli atoMm. Onpenenute oblijee Y1MCIo aTOMOB
MoOJIeKyne LMKIoankaHa.

| CEED 18

_/

-
=)

LMKTNYECKNE
YITIEBO/JOPO/AbI
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UUKITUYECKUE
YIJIEBO4OPO/AbI

@ [poBepbTe N3yYeHHOe

1. Boigenute nsomepsbl UMKIOMEHTEHA.

CH; C,Hs

Csz

v A
CH,
S.Q 6

2. OnpegennTte LUMKN0asIKaHbl, B MOTEKY-
nax KoTopbix 5 atoMoB yrnepoga.
1. MmeTnnumknobyTaH
2. METUNLUMKNOMNEHTaH
3. 1,2-aumeTmnumknonponax
4. sTnunknobyTaH
A1, 2 B)3, 4 a1, 4
D)2,3 E)1,3

CH,

3. Onpegenunte 4ncno MeTUIeHOBbIX
rpynn 1 METUbHbBIX PaaMKanos B
Monekyne 1-aTmn-3-M30NponuUILMKIO-
OyTaHa.

4. CKONMbKO NPOLEHTOB COCTaBNAET
YNC/IO TPETNYHbIX aTOMOB Yyr/iepoda B
mMonekyne 1,2-oumetnn-3-130nponusi-
LIMKONEeHTaHa oT 06LLIEero Ymcna ero
aTOMOB?

5. Onpepenvte Ha3BaHve UMKnoankaHa
no MexayHapoaHom HomeHknaTtype,
MONYYEHHOIro 3aMeLLeHeM B MO-
NeKyne sTnaumMknodytaHa OgHoOro 13
aTOMOB BOAOPOAA, HAXOOALLErOCH B
LUMKIE Y TPeTbero atoma yrnepoaa, Ha
METWU/bHbIN pagnKan.

12. PacnpegenuTte BellecTBa B Tabnuuy.

~

6. Onpegennte YMCNo METUIEHOBbLIX FPYMM
N MEeTUNbHbIX paaMkKanoB B Mofekyne
1-3T1N-3-n3onponuaumknobyraHa.

7. Hanvwute rpaduyeckmne Gopmynbl And
umMknoankaHa ¢ cocrtaBom CsHyp, B MO-
NeKy/nax KOTopbIX COAEPXATCHA TpU BTO-
PUYHbIX atomMa yrnepoaa, M HasloBuTe
3TV BelecTBa No MexayHapo4HON HOo-
MeHKaTtype.

8. He cyuiecTByeT UmknoankaHa c Ha-
3BaHneM 1,3,4-TpUMeTUNLNKIONEHTaH.
OO6bACHUTE NPUYUMHY.

9. 3aBepLunTte TabauLLy.

LinknoankaH HasBaHune
CH,
CH,
CH,

1-meTnn-3-n3onponun-
UMKMIOMNEeHTaH

10. B otanume ot 1,1,2-TpuMeTnnumnknonpo-
naHa, 1,2-gumeTunumkionponaH obpa-
3YIOT UNC- U TpaHC-m3omepbl. O6bACHK-
Te MPUYUNHY.

11. CocraBbre rpaduyeckyto Gopmy-
Ny U Ha30BM1Te No MexayHapoaHow
HOMeHKNaType UMKnoankaH, obpaso-
BaHHbIN 13 ABYX MONEKY/T MEeTUALM-
KNOMPOMaHa, y KOTOPbIX MPOUCXOANT
Pa3pbiB CBA3M B UMKAE MEXOY BTOPbIM
1 TPEeTMM aToMamn yrnepoaa.

CTpYKTypHble n3oMepbl 1-MeTui-2-nponunumknobyTaHa

Mo nono)eHuto
3amecTuTenemn B
umkne

o pasmepy
unkna

Mo cTpoeHuto MexknaccoBas
3amecTuTenei Msomgm

1. 1-mMeTnn-2-n3onponuaumknodyTaH

K 3. aTuAuMKIoreKcaH

2. 2,5-apnmeTtnnrekceH-3

4. 1-metnn-3-npon




[lonyyeHune n pusnyeckue D
CBOWCTBA LINK/10aN1IKAHOB

BakunHckada HedpTb —» B.MapkoBHMKOB — HadTeHoBbIE yrneBogopoabl (HadTteHbl).

@ Onpedenume 836 Mex0y OAHHLIMU BbIPAXEHUAMU.

MonyueHne

B cocraB HeCDTl/I BXOOAT UMKNOMEHTaH, UMKNorekCcaH 1 nx asikinsamelleHHble roMOo/10rn.

B MPOMBbILL/TEHHOCTY UMKNOA/IKaHbl MOXHO MOMYYNTb U3 ANCTUINALNN He(DTl/I. Unkno-
reKkcaH 1 ero ankunsamelléHHble NMPon3BOAHbIE B MPOMbILLIEHHOCTH nosly4aroT KaTa-
NNTUYEeCKUM rngpmnpoBaHneM 6eH30/Ma 1 ero roMo/IoroB.

GeH30J1 LIMKJIOTeKCaH
CH, CH,
oET™e
TOJIYOJI METHUJIIUKJIOTEKCaH

Ecnu B rmaBHOM Lenn ankaHoB COOEPXKNTCA MNATb U 60/1blLe aTOMOB yrnepoaa, 1o npmn nx \
HarpeBaHn B NMPUCYTCTBUM KaTa/iM3aTopa nosiy4HatoT UMK/10a/IKaHbl: %

CH, <>\f§<§i

CH,-CH,-CH,-CH, - CH,- CH, - CH, -k, + Hf:¥3¥>

MeTI/muHKnoreKcasv

Y/

N
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JeAtenbHOCTb o N

|_|pl/| B3anMoaencTBmm Zn ¢ AnranoreHonpon3BoOAHbIMW a/IKkaHOB, B KOTOPbIX rasiore-
Hbl PACMNO/10XeHbl PAAOM MNP COCeNHNX aTOMax yrnepoaa, nosly4aroTCa asikeHbl.
CH,— (|:H - (|3H2 + Zn — CH,— CH =CH, + ZnBr,
Br Br
1,2-au6pomMnponan
Kak 861 dymaeme, kakue coeduHeHus 06pasyromcs npu 83aumodelicmeuu Zn ¢
0du2a/102eHONPOU3B00HBIMU GAKAHOB, 8 KOMOPbIX 20/102€HbI HAX00SMCA He NPU COCEOHUX
amomax y2nepoda (Hanpumep, 1,3-dubpomnponaH; 1,4-duxnopneHman u dp.)?

___________

UUKITUYECKUE
YIJIEBO4OPO/AbI

___________

Br Br
1,3 - gu6poMmponaH

___________

___________

Cl Cl

1,4-nuxyioprneHTaH

\§ J
§ B na6opartopuy UMKNoankaHbl NoydatoT B3aMMoAecTBMeM LUMHKa Wv HaTpust C aura-
\ NIOreHONPOV3BOAHbIMM a/IKaHOB, B KOTOPbLIX aTOMbl rasioreHa He AO/MKHbl HAXOoaAWUTbCS
NPV OOHOM W MPW COCEAHMX aToMax yrnepoaa:

CH
CH,~CH,~CH, + 7n . /N’ + ZnBr,
L L H,C— CH,

HKJIONPOIIaH
1,3 - aubpoMmnponaH H P

H,C— CH—CH,

CH,~CH,~ CH,~CH—CH, + Zn —= || + ZnCl,
1,4-nuxyioprneHTaH MEeTHUJIUKIJI00yTaH
CH,
. SN
CH,~CH—CH,~CH—CH, + Zn ——~  HC CH—CH, + ZnCl,
Cl CH, CH, CI

CH3 - HC I CHZ

1,5-auxsop-2,4-AUMeTUINeHTaH
A p-aA 1,3-AMMeTUNIMKJIOTIEHTaH

B atoMm cnydae gna nonyyveHna UMKoasikaHoB B MOeEKy/1e MexXxay atoMmamMmn rasore
OO/MKHO OblTb HE MeHee OHOro UAN HECKOMbKNX aTOMOB yrnepoaa.

®du3nyeckue CBOICTBA

Mpn HOpMasbHbBIX YCNOBUSAX LUMKIOMNPONaH 1 UMKIoOyTaH — 9TO rasbl,
LmKnorekcaH — >»xuakoctn. C yBeamyeHmem MoNspHOR MacChl LIMK0aKaHoB
cs UX TemnepaTtypa Kunenus. LinknoankaHbl NpakTM4eckn HepacTs



Tpuep _ N
[ aznin (1)

[Mpv B3aMMOAENCTBUM KaKMX ANOPOMAIKaHOB C LIMHKOM 006pa3yeTca METUNLMKI00YTaH?

Onsa nony4vyeHna MeTVIﬂLlVIK}'IOGyTaHa HY>XXHO B34ATb ra/ioreHonpon3BoOAHbIX a/lKaHOB,
MMEeKLLINX aTOMOB 6p0Ma npY NepBOM 1 HETBEPTOM YITIEPOLHbBIX aTOMOB, y4MTbIBad eLulé
Han4vme B MOoJiekysie MeTu/1ibHOIro paankasaa, MOXXKHO Hanmcatb cienytolime C])OpMyI'IbIZ

CH, - (IEH —CH~-CH, - (IBH2 (IZH2 - (IIH —CH, - (ITH2
Br Br Br CH, Br

1,4-nnbpomMneHTaH 1,4-0n6pom-2-meTnabyTaH
\ /

lNpoBepbTe cebs N
Cnen (2

Onpepnennte UMKIoankaHa, nony4YeHHoro npu peakunn 1,6-auxnop-2,6-aumeTnarentaHa
C UMHKOM.

SEET 11,3-TpUMeTUIUMKIorekcaH
\_ J

@© nposepsre M3y4YeHHoe ™

5. Onpegenute umknoankaH, KOTOpbI SAB-
NSETCA NPOAYKTOM B3avMOAENCTBNA ZN
C BeLLEeCTBOM, NONYYEHHbIM 3aMeLLEeHN-
eM B Mofnekyne 2-meTtunbyTtaHa ogHoro
13 aTOMOB BOA0POAA, MPUCOEANHEH-

1. Pacnonoxwute BellectBa B MNOPSAKe
YMEHbLIEHNSA UX TeMnepaTyp KMneHus.
1. UmknoneHtaH
3. UmknobytaH

2. UwnknonponaH

A1, 2,3 B)2,1,3 HOrO K MEPBOMY U TPETBEMY aTOMy
01,32 D)3,2,1 Kax4oro yrnepoga, atoMoM 6poma.
E)2,3,1

6. Panpepenvte BeulecTtBa B Tabnuy,
COrnacHoO NPoayKTam, MNoMyYeHHbIM Mpu

2. [Npv B3aMMOAENCTBMM KAKOro BELLLEeCTBa peakumm nx ¢ Na.

C UMHKOM NoJyyaeTcs UmMkNnobyTaH?

[poayKT, NoNyYeHHbIV NpY peakumm
A) 1,2-gnxnopbyTaH C HaTpueMm
B) 1,3-amxnopbyTtaH
C) 1,4-amnxnopbyTaH
D) 1,5-anxnopnexTaH

E) 1,4-onxnopneHTaH

AnkaH LinknoankaH AnkeH

I.1,2-auxnop6yTaH
IIl. 2-xnopnponaH
IIl. 1,4-onxnop6yTaH

3. MaccoBag gona yrnepoaa B LMKI0MNpo-
IV. 1,3-amnxnop-2-metnnbyran

naHe v B UmnknobytaHe oaMHaKoOBas.

O6bACHUTE MPUUNHY.
a 4 7. Mpwn B3anmopencteum 10,8 1 ,EI,VI6

. MankaHa ¢ Zn, B34TblM B U30bITKe, flo-
4. MNo4vemy Npun B3aMMOAENCTBUN ZN C

2,3-0M6poMOYTaHOM He Nosy4YaeTcs
LMKnoankaH?

- W

-
=)

LMKTNYECKNE
YITIEBO/JOPO/AbI
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LINK/TNYECKUE
YITIEBOZOPO/bI

8. Ckonbko Pas3INYHbIX LUMKIOAa/IKaHOB 9. lMpennoxute metoabl nony4YeHns

MOXHO MO/y4YnTb Mpu peakumn Zn ¢ umknobytaHa M3 OAMBMHMNAE B TpK
coeanHeHnamn ¢ coctaBoMm CyHgBry? cTagun.

OO6OCHy1TE CBOW MbIC/N.

CH,~CH,~CH-CH,~CH, + Zn — CH,~CH-CH,-CH-CH, + Zn
Cl Cl Cl cl

Pacnpegennte BblpaxxeHWsa No cxeme.

1. Monyyaetca aTnaumnkIonponaH

2. MonyyaeTtcs umMkNoankaH, B MOIEKyNe KOTOPOro 2 TPETUYHbIX aToma yrnepoaa
3. Monyyaetcs umnknoankaH, B MO/IEKyne KOTOporo 1-metnaeHoBas rpynna

4. MonyyaeTcs umknoankaH, B UMKIEe KOTOPOro 3 atoma yrnepoaa

11. CocraBbre YPaBHEHUA peakLnin HUXEeyKa3aHHbIX BELWECTB C LMHKOM 1 onpeaenure,
nMpY Kakux peakUmnax nonyvaetca OanHaKoBbIv LIMKNOaNKaH.

CH3—C‘H—(‘3H—CH2—(‘3H2 CH3—?H—CH2—CH2—(‘3H—CH3
Br CH, Br Br Br

?Hz = (‘?H S CEIES C‘H —CH, C‘H2 —CH, - (‘BH - CH, - (‘DH2
Br CH, Br Br CH, Br

12. 3aBeplunte TabnuLly.

HazBaHue umkioankaHa
Mo MeXayHapoaHOW
HOMEeHKaType

OduranoreHo-
NpPOn3BOAHOE a/IKaHOB

LinknoankaH, nony4eHHbIn
npv peakumm ¢ Zn

CH, ~ CH ~ CH, - CH - CH - CH|
Br Br CH,

CH3—$H—CH2—(IJH—(IJH—CH3
Br CH, Br

J

%
NG




Xumumnyeckme cBOMUCTBA
LIMKNOANIKAHOB

Tap O4WMH M3 CTPYHHbIX My3blKanbHbIX UHCTPYMEH-
TOB, KOTOPbIN LUMPOKO UCMOMb3YeTCH NpU UCMOMHE-
HMUK a3epbangXaHCKOM Hapoa4HOW My3blkK. Y Tapa
ecTb 11 MeTanIMyeckmnx CTPyH pasHbIX ANaMETPOB,
N Kaxagaa CTpyHa konebnetca npu yaape nnekTpom
N N30AET 3BYKN. ICcMoHUTENM 1 MacTepa Tapa Bpe-
MdA OT BDEMEHW HacTpamBatoT ero. HacTtponka tapa
HeOOXOANMMO AN1A MOSTYYEHUA HYXHOIo 3BYKOBOIO
TOHa, /19 COOTBETCTBUA CO3BYUNSA CTPYH U ON1F 3TO-
rO HaTArMBatoT U paccnabngoT CTPyHbl. HO CUbHO
HaTAHYTblEe CTPYHbI BO BPEMSA UIPbl PBYTCA.

[Toyemy cunbHO HOMAHYMble CMPYHsI PBYMCA Yauje YeM 0CmasnbHble?
C paspsisom C - C c853u KaKUX YUKAOQNKAHO8 MaKoli pa3psie aHano2uyeH?

Yem omauyaromea 3mu yukao0aakaHsl no cgoticmeam om apyzux?

Bbl 3HaeTe, 4YTo UMKNoankaHbl C ManbiM LMKAOM (UMKNoNponaH 1 umMknobyTtaH) obnana-
0T OOMBLUMM YITTIOBBIM HAMPAXEHMEM, YEM ApYrie LMKaoankaHbl (LMKIONEHTaH, UMKIOo-
rekcaH). Yem 60/1blle yrnoBOe HanpsXeHne, TeM 60/blile HanpsaXXeHHOCTb opbutanen,
y4acCTBYIOLLMX B 06pa30BaHnn CBA3M B MOIEKY/E, YMEHbLLAETCA MPOYHOCTb MOMIEKY/bI,
B pesynbrate 3Toro paspbiB cea3m C — C obneryaercs, yBennumBaeTcst Cnoco6HOCTb
MOMeKy/1 BCTynaTb B peakUnu NpucoeanHeHns.

JeatenbHoCTb

AnKaHbl C ranoreHamm BCTYMNatoT B peakuMto 3aMmellleHnd, a a/IkeHbl B peakKumnto
npmncoegnHeHn4d.

CH, +4Cl, —~CCl, +4HCI CH=CH, + Cl, — (lle—flJHz
Ccl cl

1,2-dixloretan

9 Kak, no-eawemy, kakas peakyus npomekaem npu 83aumodeiicmeuu YukaonponaHa u
YUKI0NEHMAHQ € 20/102eHaMU (3aMeWjeHUs Unu npucoeduHeHus)?

CH /CQ
/ N\ + Cl, — 9 H,C CH, + Cl
Hé—cH, = e 1
HZC_CH2

Kak moxHOo 3mo 06vACHUMb CMpoeHuem ux Mosekyn?
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Peakumy npucoeamHeHus. LinknoankaHbl ¢ MaabiMK LUMKAaMU (UMKAOMPONaH, LUMKIo6y-
TaH) NPV HarpeBaHun (UMKAoanKaHbl Npu 06bIYHbIX YCI0BUAX He obeclBeUnBaoT 6poM-

—
w =Q HYtO BO,EI,y), KakK 1 aqikeHbl, BCTYyMNatoT B peakuhn npncoeanHeHnad C rajioreHamMmm n rasiore-
5 g HOBOAOPOAAMN. DTO CBA3AHO C 6O/bLIMM YITTOBbIM HAMPAXEHMEM B UX MO/IEKY1aX.

Q
O 5 CH
> 4 Br, —t. CH,~CH,~ CH,
§ 8 H,C—CH, Br Br
N g 1,3-aubpomnponax
S o

CH
=T > * 4y HBr —- CH,—CH,—CH,
H,C—— CH, ! !

H Br

1- 6poMnponaH

Ecnu B3aumopaencTemne UmMknobytaHa C raioreHoBoA0OPOAAMMU MPOUCXOAUT C TPYAOM, a
UVKMNONEHTaH W Apyrue UMKA0aakaHbl He MPUCOednHSIOT rafloreHoBOL0POAbI.

B MPUCYCTBNKX KATa/mM3aTopa HEKOTOPbIE UMKOa/IKaHbl rTMOPUNPYIOTCA U NpeBpaLlatoTCcA
B COOTBETCTBYIOLLME a/TIKaHbI.

CH
/N +H, Xk, CcH—CH,—CH,
i \ H,C—=—CH, nponax
\ H,C— CH, )
| | + H, 2% CH,—CH,— CH,— CH,
H,C——CH, Gyran

LIknoneHTaH Mo CpaBHEHWIO C LMKIOMNPONaHOM M UMKIOOYTaHOM BCTynaeT B peakuum
rMAPUPOBAaHUA NMPU BbICOKOM TemnepaType.

CH,
PN o
H,C CH, + H, 2%k, CH,—CH,—CH,—CH,—CH,
IIeHTaH
H,C——CH,

Peakuyms 3ametyerHms. LinknoankaHbl ¢ 60MbLWNM LMKAOM, Kak 1 ankaHbl, BCTynatoT B pe-
aKUMK 3aMeLlLeHNs C ranoreHamm. 310 CBSA3aHO C TEM, 4TO C yBenm4yeHnem unkna Mo-
NeKy/bl yMeHbLllaeTCAa Yyr/moBOe HanpaXeHne. Peakuna npoTtekaeTt nog BO3AEeNCTBUEM
cBeTa Uan npu HarpeBaHUn:

}|3r
S A
HZC\ /CHZ + Br, . HZC\ CH, + HBr
H,C—CH, H,C—CH,

GPOMIMKJIOTIEHTaH

(I:I
L S
HC CH, HC CH,
| | + ClL . | ~ + HCI
H,C CH, HC___CH,

XJIOPOHUKJIOTEKCaH



Peakumy aernapmpoBaHms. Hekotopble LMKIoanKaHbl BCTYNalOT B peakuun Aervapnupo-
BaHWA. Hanpumep, B NPOMbILLINEHHOCTH, B MPUCYCTBUM KaTa/mMsatopa AernaprpoBaHnem
UMKIOreKkcaHa nonydyaetcd 6eH30/, a AernapupoBaHnemM MeTUILMKIOrekcaHa nony4Jaet-
cqa Tonyon.

AR X
H,C CH, HC CH
L e T e
HC__ _CH, HC >~ CH
CH, CH
6eHson
(|3H3 (|3H3
-~ CE e C\
H,C CH, HC CH
[ L e T e
HC__ _CH, HC >~ CH
CH, CH
TOJIYOJI

Peakumy ropeHums. T1py NOMHOM rOPeHUM LMK/I0aNKaHOB NoMy4aeTcd YIMeKUC/bli ras v
BOJA.
3n

2
C,H, + 60, —> 4CO, + 4H,0

CH, + —0,—'>nCO, + nH,0

Peakuywmsi nsomepunsaumnn. |_|pl/l HarpeBaHun B NMPUCYTCTBUN KaTann3atopa Xnopuga anto-
MWHNA UMKNOA/TKaHbl N3OMEPUNI3YIOTCH. V|3OMepl/I38Ll,l/lFl B OCHOBHOM NMpoTeKaeT C yBe/n-

YeHneM unkKna.
t,AICls Q

CH,

MeTPIJl].lHKJIOﬁyTaH LWKJIONIEHTaH
CH,
t,AlCl3
—_
METHUJINHUKJIONIEHTAH LIUKJIOTEeKCaH

[ Mpuviep | N
[ sapin (1)

Belumncnute MacCcCy UMKAOMeHTaHa, rnpun nosIHOM ropeHnn KOToporo nosiy4daetcd 45
rpamM™m BOAbl:

[py NoHOM ropeHnn unknonexTtaHa soigensetca CO, n H,O.
XT 451
2C4H,y + 150,——>10CO, +10H,0

2701 10181
X[ -------- 451
1401 ------ 180T
. 140-45 35

180

-
=)

YI/IEBOJOPOAbI

S
S
w
T
S
X
S
=)
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MpoBepbTe cebs

o (2)

U3l C.H.,

Macca BoAbl, BblaeneHHas npu nosiHoM ropeHnn 0,5 Monb umknoankaHa Ha 90 rpaMmoB
MEHbLLE MaccChl KNCA0POoAa, N3pacxoAoBaHHOro Ha peakumto. OnpeaennTs LUMKNoankaH.

UUKITUYECKUE
YIJIEBO4OPO/AbI

@ [poBepbTe M3yYeHHoe

1. OnpenenvTe NPoayKT peakumn LUMKIo-

nponaHa ¢ HBr.

A) 1-6pomnponaH

B) 2-6pomnponaH

C) 1,2-pnbpomnponax
D) 6pomMumknonponaH
E) 1,3-ambpomnponaH

2. Kakne peakummn He npoTtekatoT?

H,C—CH,
1. | |

H,C—CH,

+ H2 t, kat.

2. CH,+H, k.

S
H,C CH,
3. | | 4 HBr t, kat.
HC_ _CH,
CH,
S
4. HZC\ CH, + Cl, —>
H,C—CH,

3. Inga 6yteHa-1 1 umknobyTtaHa aBAsoTCA
Pa3NNYHBIMU:

1. ArperaTHoe CcOCTOsIH1E NPU 0ObIYHbBIX
YCNOBUSIX

2. ObecupeynBaHne 6POMHOM BOAbI

3. MpoayKTbl rMAPMpPOBaHUS

4. Yncno BTOPUYHbBIX aTOMOB  YITIepoAa
B Mosnekyne

5. MNMpoayKTbl ropeHus

Aﬁ

B gaHHOM HamnpasneHuM peakumn NpUCOeaMHEHUS LMKI0aNKaHoB C
TPYAHSIOTCH, @ peakummn 3amellieHnsa npotekatoT fnerde. O6bACHUT

~

4. Panpepennte peakumm no 1abnuue.

Peakunn
3amelleHus

Peakunn
NPUCOEANHEHUSA

t, .
1. UMKNONEHTaH + Bogopoa ——>
2. uMKnorekcaH + 6pOM—t)

3. uMKnonponaH + 6pomMoBogopoOL ——>
4. UMKNOreKcaH + xnop ——»

5. Kakag cmecCb asnkaHoB MOXET Mosy-
UYNTBCS FMAPUPOBAHUEM METUALMKIIO-
nponaHa? O60CHY1TE CBOW MbIC/IN.

6. [Npennoxumre cnocod NONyYEHUS H-rek-
CaHa 13 UumkKsionponaHa B ABYyX CTaangax
N Hanmunte ypaBHEHNA COOTBETCTBY-
IOLLMX peakUUn.

7 Macca Boabl, o6pa-
BeulectBo 30BaHHOM NMpW MNOTHOM
cropaHun 1 mons, r
LinknoankaH 108

Onpepenvte 4ncno aTomMoB yrnepoaa B
MOeKyne uMkaoasikaHa.

8. lNpun nocteneHHoM nponyckaHun 44,8 n
(HY.) cmecu, cocTogdulen U3 nponeHa u
LMKIonponaHa, Yepe3 6POMHYIO BOAY,
B3ATYI0O B M30bITKe, Macca pactBopa
yBenuymBaetca Ha 8,4 r. Beluucaute
00bEMHYIO oo (%) uMkaonponaHa B
nepBOHaYaibHO ra30BON CMECH.

A)50 B)60 C)80 D)40 E)90




10. 3aBepLlumTe CXemy, B NyCTble AYENKX BMNMLUMTE COOTBETCTBYIOLLME YPABHEHNUA

peakummn.
LinknonponaH LinknorekcaH
1. Bctynaert B peakuunn nsomepusaumm. m] O
2. [MpopykTtom peakuumn ¢ HBr aBnsetcsa 5 5
MOHOOPOMMPON3BOAHOE asKaHa.
3. He Bctynaert B peakuumtio ¢ HBr. m] |
4. TlpumeHsaeTtcs onsa nonyvyeHus 6eHsona. O [m]
BcTtynaet B peakuuio npucoeanHenuns ¢ Hs. m] O

peakummn.

H,C— CH,

H,C— CH,

N

f

Peakuunsa
3amMelleHmns

'

LinknoankaH
BCTyrNnaeT B peakumio

—>

ANKWH BCTynaeT B

peakumio

+ 2KOH ey

i Br2 X

+7Zn

11. 3aBepuwunte cxeMy, B NyCTble gUEKM BRNUWKUTE COOTBETCTBYIOLLME YPABHEHNA

t

Peakuunsa
npucoeanHeHns

'

12. CornacHo cxeme, Hanuwnte ypaBHeHnda peakunin. Onpegenvre 4mcno atToMoB BO-
nopopa B Bewecteax X, Y n Z.

———— B Y + 2KBr + 2H,0

Z+ Zl']Brz )

10

LMNKANYECKUNE
YI/IEBOJOPOAbI
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ApomaTtnueckue yrneBoAoposbl.
[IpoCTpPaHCTBEHHOE CTPOeHue
MOJieKyNbl 6eH30/1a

[Nocne NnpoBoAa 3MMbl, B OCHOBHOM, Lep-
CTAHbIE, MEXOBbIE 1 AP. OA4EXAY YNaKOBbI-
BaeM 1 xpaHuM B LWkady. Monb-6abouka
OTK/1aAbIBaeT Anla Ha oaexay, fyCeHnubl,
BbllUEALUME M3 3TUX AWML, MUTAKTCA Ha-
LWen ofexaorn, To eCTb «MO/b CbefaeT
ogexay». [MoaTomMy Npu ynakoBKe OAEX-
[Obl CMOMb3YIOT 3alUMLLalolLme oT Bpean-
Tenen cpeactsa. PaHblle ons 3ToM Uenu
MCNO/b30BaNM, B OCHOBHOM, HadTa/VH.
DT0 - BELLEeCTBO CBOEOOPA3HbIM 3aMaxom
n cybanmMmpyeTca Npu 0ObIYHBIX YCTOBUX.
3anax HadTanuHa NPOroHAeT Moner noganblue ot ogexabl. 13-3a Toro, 4To OH 06-
NafaeT KaHLeporeHHbIMK CBOMCTBaMM (0OpasyeT onyxoneBble 3a6oneBaHus), ero
NPUMEHEeHNEe OnacHo.

K kakomy knaccy coedureHuli omHocumcs Hapmanux?

Kakoe cmpoerue u cocmas umeem HagmanuH?

[MNepBbIM NPeACTaBUTE/IEM apoMaTMYeCKNX YIIeBOAOPOA0B ABAAeTCA 6eH30/. Ha oCHo-
BEe SKCMNepVMEHTaNbHbIX pe3ynbTatoB Obl10 YCTaHOBEHO, UTO 6EH301 nmeet dbopmyny
CsHs. Linknnueckoe ctpoeHue 6eH3ona 6b1/10 N3yYeHo Bo BTOpoi nonosuHe XIX Beka. B
1865 rogy Hemeuknin yuéHbi O©. A. Kekyne npeanoxua ero rpaduyeckyto ¢opmyny. Co-
FNacHO 3ToN GopmMye, 6EH30/1 — UMKIMYECKOE COeANHEHNE, B KOTOPOM MEXIY aToOMaMu
yrnepoa Yepenyrorca ogvHapHble U ABOWHble CBA3M.

Kekyrne ®pugpux Asryct
(1829-1896)
HemeLkuii y4eHbli.
bbi/1 04HUM 13 OCHOBOMO/IOXHNKOB
Teopun 0 Ba/IeHTHOCTU. BriepBbie
rpeanoxXm/1 UMK/IM4ecKkoe
CcTpoeHue 6eH30/1a.




JeAtenbHoCTb o

Ha ocHoBe dopmynbl, NpeanoxeHHon Kekyne, AnnMHa oagMHapHON CBA3M AOKHA COo-
otBeTcTBOBaThb 0,154 HM (kak B ankaHax), a osivHa aBonHon ceasm — 0,134 HM (kak B
ankeHax).

Tem He MeHee 1ccnefoBaHns Nokasasu, UYTo BCe CBS3M MexXdy aToMaMu yrinepoaa
B Mosnekyne 6eH3osa kopoye oanHapHoi cBasu (0,154 HM), AnvHHEee ABOMHOM CBA3N
(0,134 H1m) 1 coctangtoT 0,140 HM.

APOMATUYECKUUN
YIJIEBOAbI

® Kak MoxcHO 06bACHUMb npquHyamoeo?
. J

CornacHo CoBpeMeHHbIM MpeACcTaBeHnsaM, BCe aTOMbl yrnepoaa B Monekyne 6eH3ona
HaXOAATCS B SP? rMOPUAHOM COCTOSHMMN.

H H
\ | |
L]
C/ \C H—C> C—H H—C C—H
| | H—C: C—H H—C C—H
C\ /C e N
C ? c
3a cuéT ABYX rmbpuaHbIX H H
opbutaneii Kaxaii 3a c4ér apyros rubpuaHoN 30 CYET HErmbpU[HbIX P
yrnepoaHbiii atom o6pasyeT OpPOUTAIIN KAXKABIN YITIEPOAHBIN opbuTtane yriepoaHbix
G-CBSI3b ABYMS COCEAHUMU arom obpasyer G-CBSA3b C OAHUM aromoB o6pazyetcsi OgHa
yrnepoaHbIMuU aTOMamMu 1 BOAOPOAHBIM ATOMOM. Y KQXXA0ro LIeCTU3/IeKTPOHHAs T-cucrema
06pasyeTcs UMKAMyecKkoe Yr1epogHoOro atomMa MMeeTcsi ogHa

cTpoeHme. HernépuaHasi opouTasie.

Opbutanu yrnepoaHbix aToMOB, 06pa3yoline CBA3b HaXOASATCA Ha OOHOM MNOCKOCTU U
COeAMHATCS ApYr ¢ Apyrom nof yrnom 120° MoaToMy G-CBS3M B Mosnekyne 6eH3oma
06pasytoTcs Ha OfIHOM MNOCKOCTU. Tak Kak BCe yrepoaHble aToMbl MMET OANHAKOBbIE
rmépuaHble opbuTanu, obpas3oBaHHbIE MU, UMEIOT OAMHaKOBYO AnvHy cBa3sun (0,140 Hm).
A 6eH30/1bHOE KOMbLO MMeeT GOPMY NPaBUIBHOIO LLECTUYroNbHMKa.

0.140 nm ™~/ |

H




HernbpunaHbie p- 91eKTPOHbI YIMEepPOaHbIX aTOMOB PAaCMONOXeHb! NepneHaAnKYIAPHO Nao-
CKOCTW MONEKY/Ibl M 06PasyioT T-CUCTEMY B CreayloLiein hbopmMe:
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O6pazoBaHme obLyeli - CUuCTeMbl B MO/IEKy/1e 6eH30/1
Linkn, cocToalmii n3 LecTy aToMOB YI1epoaa, CBSA3aHHbIX C G-CBA3AMM U OOLLIEN TT-CUCTE-
MO, Ha3blBaEeTCA OEH30/bHBIM KOMbLOM UM 6EH30/1bHbIM AAPOM. 13-3a paBHOMEpPHOro
pacnpeneneHnsa 3NeKTpoHHON NI0THOCTN B MOIEKy1e 6eH30/a, ero rpaduyeckyto Gop-
MYy/ly 1 LIAPOCTEPXKHEBYIO MOAETb MOXHO NOKa3aTb CNeaytoLmnm 06pa3om.
S
HC CH
Of =
HC CH
~N
CH -
rpapuyeckas gopmyna
MO/IEKY bl GEH30/10 LIQPOCTEPXKHEBAST MOAE b MO/IEKY/ bl 6EH30/1d

Konbuo B rpaduyeckorn Gopmyne nokasbiBaeT o6LUlyl0 m-cuctemy. Bo Bcex monekynax
apoMaTMyeCcKmnx yrneBogopOAOB MMeeTCa 6eH30/1bHOe FApOo. 1o CTpoeHuio apomaTmye-
CKMe yrneBogopoapbl OblBalOT O4HOSAEPHBIMU U MHOMOSAEPHBLIMM.

Apomatnyeckue

yrnesoaopoas! B 1abayHOM fibIMe, B BLIX/IOMHbIX ra3ax aBTOMO-
Buneii copepXNTCA MHOTOsIIEPHBIA apoMaTi-
/ \ YeCckuii yreBoA0POA HEH30MMPEH, KOTOPbINA
006/13/13eT KaHLieporeHHbIMY BOICTBAMM. M0
3701 NpUuMHe puck 3a60eBaTb PakoBoi bones-
¢ l HbI0 Y KypsiLLMX 60MbLUE. ITO BELLECTBO Takxe

BbIBAET B BIXIONHbIX 333X, ABTOMOOWbHbIX
TPAHCMOpTaX 1 3arpA3HALOT aTMOChEpY.

oAHodA4OepHble MHOroagepHble

GeHson HadTanMH

andenHnn

L/
Hag@manur u dugeHun dgyadepHeie apoMamuyeckue y2ne8odopodsl. PagHo Au

YucI0 amomog 8000p00a 8 ux MosieKy e A8yXKpaMHoOMY Yucay amomoe 8000poda 8
beH30/1bHOM Kostbye? Cocmasbme MonekyaapHsle Gopmynsl 3mux eewjecms. 060¢
80U MbICAU.




APOMATUYECKUUN
YIJIEBOAbI

@ [poBepbTe U3yYeHHOe

1. TlepekpbiBaHMEM Kakux opbutanem 6. 3aBepLunTe Cxemy.

o6pasyetca C — H cBA3n B Monekyne B monekyne

6eH3ona? 6eH30Ma

Asup B) spPup / \

2 3

Clsp*as D)sp*n's uncno 4ncnio

E) p MNONAPHbIX HEMNOTAPHbIX
KOBAJ/IEHTHbIX KOBAJTIEHTHbIX

o-cBA3en O-CBSA3eN

2. Ecnv B Monekynax 6eH30a 1 rekcaHa
uncno C — C o-cBsA3el COOTBETCTBEH- ¢ ¢
HO 0603HauMTbL Yepes a un b, To onpe-
OEennUTe COOTHOLLEHNE MEXAY HUMMN.

A)a=b Blja+1=b 7. CocrtaBbTe rpaduyeckyto dopmyny u
Cla+2=b D)a=b+1 dopmyny Monekynbl apoMaTU4eCckoro
E)la=b+2 BellecTBa, KOTOpoe Mojyvaetca coe-

OVHEeHNeM MeTUNbHOro paankana c pa-
AVIKanoM, MO/yYeHHbIM  OTUWIENEHMEM
OAHOro aToMa BOAOPOAa OT MOMEKY bl
6eH3ona.

3. Boluncnute otHowenne m(C):m(H) B
mMonekyne 6eHsona.
A) 111 B) 6:1 C) 21

D) 1211 E) 101
9. MNepekpbiBaHMe KaKMX 2NEKTPOHHbBIX

opbuTanei B HMXeyKasaHHbIX CXeMax
4. COOTBETCTBYET 00OPa30BaHMIO CBA3EN B
mMonekyne 6enHsona? O60CHyITe CBOU

Yuncno opbutanen,
yyacTBylOLNX B MBIC/N.

BeuyecTso 06pasoBaHuM CBsA3el 1. Q- 2. »0
rmépugHble  HermépuaHble
3. oiDP< 4.N
Onpepenute oTHOLLEHNe X/Y.
A) 2 B)1 )15

D)3 £)1.25 5. 4>V

BeHzon X y

5. CpaBHUTE ¥ onpepenure CcyllecByto-
e cxoactBa B CxemMax O6pa3OBaHl/IF|
CBA3EN Mexay atomMamu yrnepofa B
Monekynax 6eH3ona v AnBuUHWIA.

10. 3aBepLunTe cxemy.

BaneHTHbIV yron B MONeKynie BeLecTBa

N T

60° 109028 120° 180°

k 1.2tmunen 2. UwknonponaH 3.MetaH 4.BbeH3on 5. A




HomMeHknatypa n nsomepus
romonoros 6eH3ona

-
=)

IS
N
(&)
# —
/ S5
< O
Yrnesogoposs! Yrnesogopoab! psaa § @
pﬂ,qa MeraHa STUAeHa 0 e % E
CH,- meTaH C,H,- aTeH CeHe - 6eH30n
C,Hg - aTaH CsHg-nponenH . — e,

CsHg- nponaH

C,Hg- 6yTeH

Cy4Ho- OyTaH

CsHip- neHTeH

Kakue sbipaxceHus coomgemcmeytom 045 nycmeix A4eek?

Kak b1 npednoxcume dopmyn 20mon0208 berHzona?

K Kakyto obujyto gopmyny MoxHo npednoxcumes 075 20M0/10208 beH301a? j

fomonorun 6eH3ona b

|_|pl/l 3aMeHe B MOoJiekyne 6eH30/1a aTOMOB BOAOPOAA Ha alkKWU/IbHblE paanKasibl MOX-
HO HamnmMcaTtb q)OpMyI'IbI roMonoros 6eH3ona.

CH,
CH, - CH, CH-CH,
CH,
(CsHs - CHs) (CsHs - Csz) (CsHs - C3H7) NS
CH
1 ’ CZHS
¢ : 4 \ 2
5 S 3 s lC
CH, v~ CH,

o dopmynam roMmo10ros 6eH30/1a BUAHO, YTO Y HUX YMC/I0 BOAOPOAHbIX aTOMOB Ha 8
eanHnLy MeHblle, 4eM YMNCNO BOAOPOAHbIX aTOMOB a/IKaHOB, C paBHbIM C HUMW YNC/TOM
YrNepoaHbIX aToMOB. 1o MeXayHapoaHOM HOMEeHKNaType apoMaTnyeckume yrneBoao-
poabl ¢ obuleit dopmynoit C,H,,_¢ HasblBalOTCA yrneBogopoaamu psaa 6eHsona.

JeAtenbHOCTb 0

CpasHume maccosyto dosto y2nepoda u 8000poda 8 aNKAHAX, AKEHAX, GAKUHAX U 8 yage-
8odopodax pAda 6eH30/1a ¢ PagHbIM YUCIOM yenepooHsIx amomos. [Tocmpoiime
3agucumocmu Maccogoii do/u om MOAAPHOU Maccsl y21e6000p0dos.




HomeHknatypa

LLInpOKO MCMOMb3yoTCst TPMBMA bHbIE (MCTOPUYECKMNE) Ha3BaHNSI HEKOTOPbIX TOMOIOrOB

§ 6eH3ona. Hanpumep:
E CH,
S CH-CH,
Q
= CH,
< O
S 4
8 E TOJIYOJ1 KyMOJ1
< >
[na Toro 4To6bl MOKa3aTb, Kak PacnoioXeHbl paankanbl OT- -
HOCUTENBHO ApYr ApYyra B AN3aMeLLEHHbIX M3oMepax OeH30-
1a, MOXXHO MOJ/1b30BATbCHA HMXEeYKa3aHHbIMU MPUCTaBKaMu. ﬂo-rpeqeq(m 3HaUeHWs C10B:
Ecnv 3amectutenu: 0rtos - HemoCpeACTBEHHO,
— HaXOAATCHA MY COCeAHMX aToMmax yrnepoaa (1,2) - opro-(o-), ~ Meta-rnoce, para -
HampoTuB.
— oTAeneHbl Apyr OT Apyra ogHum atoMmom yrnepoga (1,3) -
mera-(m),
— oTAeneHbl Apyr oT Apyra AByMa atomamu yrnepoga (1,4) -
- napa-(n).
: CH, CH, CH,
CH,
CH,
CH,
0-KCHJI0J1 M-KCHJIOJI II-KCHUJIO0JI

HasbiBaHWMe roMO/I0roB 6eH30/a Mo MEXAyHapOAHOW HOMEHKAAType CXOXe C LUMKI0an-
KaHamu. MNpu HasblBaHMK roMonora 6eH3o0/1a B MOJeKy/le C OAHUM ankuibHbIM paadvKa-
/TOM B COCTaB€ YMTaloT pafiMkasl, @ NoTOM CI0BO 6EH30/1.

CH,
CH,-CH, (le— CH,
CH,
MeTHI6EH30JT 3TUJIGEH30J1 HM30IPONHUI6EH30JT
(CH;— CH,) (CH;— C,Hy) (CH,— CH,)

Ecnn B Monekyne CoaepskuTca Asa uam 6onee paamnkanos, TO HyMepaLuio BeayT ¢ atToMa
yIMepoaa, CoAepXaLlero HauMeHbLLNIA paavkars, 1 Hymepaund Bea&érca Tak, Ytobbl CyMma

HOMEPOB aTOMOB YINepoaa, CoOAePXaLLUVX PaavKarbl, 6bi1a HaUMEHbLLE. @
‘@

1,4-1uMeTn16eH301 1-meTui-3-3TUI6eH3



.

Mpunep N
emo

B monekyne romonora 6eH3ona, ¢ coctaBoM CgHy,, uncno sp? — s ceasen MUHUMAabHoE.
OnpepnenvTe BELLECTBO C Takoin GOPMY/IOi 1 HA30BKUTE MO MEXAYHAPOAHOW HOMEHKIATYpe.

Yucno sp? — s cBa3el B Monekyne 6eHsona paBHo 6. YTobbl uncio sp? — s 6bI10 MU-
HUManpHOEe YMCI0 PaaMKanoB, MPUCOEANHEHHBIX K Monekyne 6eH301a, A0/MKHO ObiTh

6onbLue.
CH, CH, CH,
i CH, i CH, i
CH, CH, CH,
CH,

1,2,3-TpumeTnn6eH3on 1,2,4-TpyMeTnNOEeH30n 1,3,5-TpumeTnn6eH3on
\_ v

lMpoBepbTe cebs N
G (2)

B Monekyne romosnora 6eH3ona, ¢ coctasom CoH;, uncno sp? — s ceaseit 1 4ncio BTo-
PUYHBIX aTOMOB MakcumMarnbHoe. OnpenenvTe aTo BeLecTBo.

OTBET nponui6eH30n

J

|_|pl/l oTuenneHnn ogHoOro atoMma Bogopoda o1 MOMeKy/bl 6eH30na, MOJTIYYEHHbIM OCTaTOK
Ha3bIBAtOT CbeHl/l}'IbeIM paavkKanom, a npu otTwenneHnn atoMma Bogopoda OT METU/TbHOIO
paankKana Mosiekynbl To/1lyona, I'IO/'Iyl-IeHHbIm OCTaTOK Ha3blBaETCH 6EH3U/IbHbIM paavKasiom.

CH,—

$eHUIbHBIN paZiuKal

(CsHs _)

pajKas 6eH3uI

|_|pl/l oTwlennieHnn ogHoro atomMma Bogopoaa ot 6EeH30/1bHOTO A4pa NOJ/IyYEHHbIN pagnkan
Ha3blBaeTCA apW/ibHbIM paanKasioOM. B otanune ot paankKana 6eH3unna CbeHVII'IbeIVI pagn-
Kas OTHOCUTCA K apW/ibHbIM paankanaMm.

M3omepua

CTpyKTypHasa M3oMepus B yrneBogopodax psaa 6eH3ona onpenensercs no paavkany,
Mo CTPOEHWIO paanKkana 1M no PacnoioXeHWo paankanoB OTHOCUTENbHO APYr Apyra B
6EH30/1bHOM KO/bLie.

o pagukany:

CH CH
s 1 3 c V'S
6 2 H3
5 3
e
ITUIIOEH30J1 1,2-numeTrI0eH301

-
=)

APOMATUYHECKUN
YI/NIEBO/AbI




[o cTpoeHunto pagnkana:

§ CH, - CH, - CH,
> CH- CH,
h.j |
W CH,
S Q
~ X , ,
< O MPONUIOEH301 H30MPONUIOCH30IT
S Q
o5
Qo
A > [To nosoxeHuro pPaanKasioB B 6€eH30/1bHOM Ko/ibye:
CH,
1
CH, 6 2
Pt
5 3
4
5 3
CH,
4
1,2-numeTninoens3on 1,4-numeTrinoeH301

W13 npedbidywjux mem Mol 3Haem, Ymo y 1,2-0uMemuayuKkaonpoNaHa ecms Yuc- U MpaHc-
u3omepsl. Ecme U yuc- u mpaxc- uzomepe! y 1,2-dumemunbensona. 060cHyiime caou Mbic/.

~

1. Pacnonoxute pgaHHble BellecTBa B 4. Onpegenve cootsetcTame.
nopgaake BO3pacTaHMd 4uciia aToMoB 1. ankunbHbIN
yrnepoga B nx Monekysax. paankan a. BMHWU paavkan
1 EmrEnT T 2.apunbHbli b, deHnn pagmkan
2. Tonyon pagukan C. 6eH3uN pagukan
3. kymon d. aTmn pagvkan
A1, 2,3 B)2,1,3 5. Onpegenute obliee 4ncno aToMmoB
13,2 D)2,3,1 B MO/eKy/e romosiora 6eH3ona,
E)3, 2,1 0,2 MONS KOTOPOro COAEPXUT 24 T

yrnepogaa.
2. Onpefenure OTHOCUTENBHYIO MOsIe- A)18 B)22 C)20 D)26 FE)24

KyNSipHYI0 Maccy yrnesoaopoda paada
6eH30/a, B MOIeKy/1ie KOTOPOro Co-
nepxutcs 10 aToMOB BOAOPOAA.

6. HazoBuTE N0 MEXAyHAaPOAHON HO-
MeHKNaType, BELECTBO KOTOpoe
nosydaercsa saMmelleHnenys Vi
M-KCWN0/1a B OQHOW U3 MeT
rpynne ofHOro aToma BOAOPO
B APYrow — ABYyX ato 0po
METUMbHbIMK pag amu.

3. CKOMbKO aTOMOB Yrnepoaa COAEPXMUT
nepBbIi NpeacTaBUTENb YIIEBOAO-
poaos psaaa 6eH3ona? O6bACHUTE
NMPUUNHY.




7. Onpepenute npasuibHble (+) 1
HenpaBW/IbHble (—) BbICKa3blBaHWUA A4

BellecTB.
atmn6eHson Tonyon

Monekyna, conepxut 7 5 5
aToOMOB yrnepoga.
N30omep M-kcmnona. O m]
B o6pasoBaHumn
MOEKY bl y4aCTBYIOT

O m]
26 rnépunaHbIX
opbutanen.
Monekyna, nmeet 15 O O
oO-CBA3EeN.
[omonor 6eH3ona. O m]

8. CocraBbTe Cxemy, B KOTOPOW OTpaxe-
Hbl BUObI CTPYKTYPHOM N30Mepun 1 1
npuBeaeHbl NpUMepbl yrNeBoaopoaos
paga 6eH3ona.

9. CocrtaBbre rpaduyeckme Gopmynbl
romonioro 6eH3ona ¢ coctaBoM CgHyg
1N Ha30BMUTE UX MO MEXOYHaPOAHOW

K HOMeHKNaType.

10. Hanuuwnte cooTBETCTBYIOLINE
Ha3BaHWA PaanKanoB B NMyCTble
AYEenKU.

paavikansl,
< 00pasoBaHHble
paspbiBOM 1-01
CBA3N

CH, > CH, - CH,
1

paguvkansl,

o6pa3oBaHHble

pa3pbiBOM 1-01
CBA3U

VACROAB3Ys CYEK 1 NAACTUANH NOCTPONATE LUIAPOCTEPXHEBYIO MOZENb MOAEKY/bI TONYONA.
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APOMATUYHECKUN
YI/NIEBO/AbI




7 6
[lonyyeHune n pusnyeckne
CBOMCTBA Y/1eBOL0OPOA0B pAja
6eH30na

B no6ene Bo BTOPON MMPOBOW BOMHE €CTb UCK/THO-
YUTENbHbIE 3aCNYT1 OOQHOMO U3 a3epOanaXKaHCKNX
XMMMKOB akagemuka tOcuda Mamepnanuesa. B
a10T Nepuoa Kocnd Mamepannes 0obuICa Bbiaa-
OLLIMXCS YCMEXOB B OAHOM U3 HEOOXOAMMBIX MPO-
LeCCoB HeTAHOM XUMUK 1 HedTenepepaboTkn B
chepe ankmapoBaHua. C MOMOLLbIO ero Cnoco-
Oa cTpaternyecky BaxHble NPOAYKTbI, a/IKMIapo-
MaTMyeckne BellecTBa, Noydaancb C 60NbLUNM
BbIXOAOM MPOAyKTa U LWMPOKO MCMOIb30BaINCh
Ha ®poHTe. B pesynbrate nccienoBaHni, npose-
OEHHbIX noAd pykoBoacTBoMm KO. MamepanveBa, 6bl/1 MPEAIOXKEH CNOCOO NOyYeHNA
FOpKOYEro C BbICOKVMM OKTA@HOBbIM YMCIOM, O6eCneynBaloLlero BbICOKOro MoséTa
CaMO/IETOB 1 06/1afatoLLero O4YeHb HU3KOWM TeMNepaTypon 3amep3aHus. bnarogaps
Hay4HbIM OTKPbITUSAM yueHHOro B 1941-1944 rogax 6akunHckme HedTenepepaboTumkm
obecneurBanm GPOHT MUIIMOHAMU TOHHAMWN 6EH3MHA C BbICOKMM Ka4YeCTBOM.

Ymo makoe asnkunapomamuyeckue coeOuHeHUs?
Kak 861 npedsnoxume ypagHeHus 3mux peakyud?

B XIX Beke 1 oo Hadana XX Beka ana oCBeLeHUa JOMOB U
YANL, MCMOb30BanM CBETUbHbIV ra3. CBETU/bHbIM ra3 no-
JIYHaEeTCHd NMUPOSIM30M KaMEHHOro yrnga n Hedtn. B coctase
CBETW/IbHOIO rasa KpoMe BOAOPOAa, MeTaHa, yrapHoro rasa
n op. 6oiBatoT elwé 1 6eH30/. Bnepsble B 1825 rogy 6eH3on
Obin BblaeneH M.®apageem 13 CBETUIbLHOIO rasa.

MonyyeHne

OCHOBHbIM CbIpbEM A1 NOMYYEeHNA apoMaTUHECKKX YIEBOAOPOAOB B MPOMbILLIEHHO-
CTV ABNSHOTCA HEDTb U KAMEHHOYronbHasa cMona. MNpu HarpeBaHUu KaMeHHoro yrnga 6e3
poctyna Bosayxa (1000-1200°C) obpa3zyeTcs kKaMeHHOyronbHas cmona. MNpu Anctnnng-
LMW KAMEHHOYTO/bHOM CMO/1bl OTAENAOTCA OEH30/, TONYO/, STMNOEH30/ 1 Apyrue apo-
MaTM4YeCKne COeAMHEHUS.

Yrnesoaopoabl paaa 6eH30/1a B NPOMbILLIEHHOCTHU MOYYaloT TakKe Ha OCHOBE HUKEY \
Ka3aHHbIX peakuuii:  § /

]

. \/
1. erugpupoBaHueM asikaQHOB rpu BbICOKOM TeMNepaType B rpUCyTCTBUU KGTG/'I>3G7>)\/

poB. Hanpumep, n3 rekcaHa noayyatotr 6eH30/1, @ U3 rentaHa To/1yors. ® S ©
Q
t,kat. 4
C6H14 —)C6H6+ 4H2 \\\
rekcaH OeH30I1 \ 4
y N
ki \
C.H,—*>CH,-CH,+4H, ,\\X
renTan TONMyOIN \ 3 Ny



2. feruapupoBaHneM UMK/IOG/IKAOHOB B MPUCYTCTBUM KATA/IM3ATOPd. B pesynbrate aToi
peakLUMK LUMKIOreKcaH Aernapnpyetca B 6eHsor.

t, kat. +3 H,

t, Kat.

[Nony4yeHne 6eH301a No 3ToMy MeToay paspaboTtan akageMuk H.[A.3enmHckui. [MNpu 1ex xe
YCNOBUSX METUILIMKIOIEKCaH AernapupyeTca B TONYOs.

CH, CH,
t, kat.

t, Kar.

WBivep N
)

[Npwv peakumn rmapupoBaHuna 46 rpamm yrnesoaopoaa paga 6eHsona ¢ 33,6 1 (HYy.) (H.y.)
BOLAOPOAOM Obl/1 noyyeH umknoankaH. Onpegennte GopmMyny yrnesonopoaa paga
6eH3ona.

MpK peakumn rmapupoBanna 1 Mosb yrnesoaopoaa psaa 6eHsona ¢ 3 Mosb BOAOPO-
[OM NOMy4YaeTcs UMKIoankaH. Hanuwem ypaBHeHUst peakLmnm.

46 rpamm 33,6 mtp ¢
, Kar.
CnHZn—6 + 3H2 CnHZn
(14n—6)rpamm 3-22,4 marp

(14n- 6)q------ 67,2 mutp
 46-67,2
33,6
14n—6=92

14n =98

n=7 (C,Hy)

14n-6

NposepbTe cebs N
spin (2)

[Mpun gervapmpoBaHnmn LMKnorekcaHa 4o 6eH3ona, BbixogoM npoaykra 40% nonyyeHo
11,2 n (Hy.) Bogopoaa. Beluncamre maccy (B r) umk/iorekcaHa B CMeCch nocnie OKOHYaHms
peakumu.

21 gram
\_

BOAOPOa B 6€H30/IbHOM KOJbLIE Ha a/lKW/bHbIA paamkan. Ha ocHoBe Takux pe
Ny4atoT roMosory 6eHsona. MoxHO nokasaTb B Ka4ecTBe npumepa afkuimnpo
30Ma 3TUIXIOPUAOM B NPUCYTCTBUM KaTa/IM3aTopa.

-
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APOMATUYHECKUN
YI/NIEBO/AbI




CH,- CH,

.+ Cl-=CH,~CH; " . + HCl
=
§ STUIOEH30II
)
"'3_“ - Kak ankuavpylowmii peareHT MOXHO B3ATb 1 afiKeHb!. ( \
AN & STMM MEeTOAOM B MPOMbILWAEHHOCTM MOJy4datoT 3TU-
I:: 8 6EeH30/1 U KYMO/.
=
= C.H.
Qo
< > + CH,=CH, L kat

STUIOEH30IT

KOcne levigap orny Mameganves

+ CH,=CH -CH, —txr (1905-1961)
A3epbaiiaXXKAHCKUI XUMUK, KAQAEMUK.
3071011 OCHOBY HepTEXUMNYECKOM

Hayku B A3sepbarigxaHe.
CH - CH, v .
t, Kar. | 3a uccneqoBaHus B 06/1aCTH
CH, Q/IKWTMPOBAHUS YI/IeBOAOPOAOB

Yy4éHble MUPA HA3BA/IN €ro
k «KOPOIEM Q/IKN/TNPOBAHMNS>. J

H30TPONIOEH30T (KyMOIT)

Tpyabl AzepbangxaHckoro yyéHoro tOcnda Mamenanmesa Cobirpany 60MbLUYIO PO/b B
o6nacTv peakumnin ankuampoBaHus 1 NoslyYeHrUs apomMaTuyeckmnx yrnesoaopoaos.

@ Kak 06vsacHume npuconUHeHue 6eH301a u nponunexa no npasuny MapkosHukosa?

4. [ponyckaHueM aueTuIeHa Hag AKTUBUPOBAHHBLIM YITIEM MPU HArpeBaHuu. B pesynb-
TaTe 3TOro aUeTUIeH TpUMepnsyeTcad 1 NpespallaeTca B 6eH30/.

JleatenbHoCTb o

PeakTtuBbl n o6opygoBaHue: 6€H30aT HaTPUA, TMAPOKCUA HATPUA, Nén, ra300TBOAHA
TPyOKa, WTaTMB, CTYyNKa, CTEKISHHANA Naaoyka, ctakadH o6beémom 100 M, NPpOBUPKU.

Xop paboTtbl: 1- 2 r 6eH30aTa HaTPUA 1 FTMAPOKCKAA HAaTPUS Nepemellante
NbINEBUAHOIO COCTOSAHNA. [TOMEeCTUTE CMeChb B CyxXyIO NMPOOUPKY, 3aKPOMT
ra300TBOAHON TPYOKOWM, CHAOGXEHHON MPOOKON, N HAKNOHHO YCTAHOBMUTE B
TMBa. Apyron KoHel TpyOKn NOMECTUTe B MPOOUPKY-NPUEMHUK, KOTOP
CTakaH C /1eJAHON BOLAOWN.
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cmech CgHsCOONa
u NaOH

BOJa CO JIbJIOM
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APOMATUYHECKUN

YI/NIEBO/AbI

MpPo6UPKY CO CMEChIO CHaYasla HarpeBanTe PaBHOMEPHO, a MOTOM CU/IbHO HarpeBawnTe Ty
YaCTb, Me HAXOOMTCH CMeCh. [1poBepLTe PACTBOPUMOCTb B BOAE MOMYUYEHHbBIX BELLIECTB.

Umo eel HabAdanu?

Hanuwume ypagHeHue peakyuu 6eH30ama HAMPUsA ¢ 2udPOKCUOOM HAMPUS.

Kakoe opaaHuyeckoe geujecmgo nosyyeHo g pesynsmame 3mod peakyuu? b
Umo moxceme ckazame 0 3anaxe u pacmeopuMocmu 8 8ude NoJy4eHHO20 8elyecmea?

Kakum cnocobom moxcro pazdeaums 3mo gewjecmeo u 800y?

B nabopartopuu 6eH30/1 NoyyatoT C1eayoLmm crnocoOoMm:

1. MnaBreHnem Ljeso4eri ¢ cosisiMm 6eH30MHOM KMC/10Thbl.

————————————— 1

C6H5_:COONa + NaOH _t, C6H6 + I\Ia2(:o3 S

2. HarpeBaHuem ¢peHOos1a B MpucyTCTBUN LIMHKOBOU MbI/IN.

C¢H;OH + Zn—— C(H; + ZnO

du3nyeckme cBOICTBA

[NepBble NpeacraBuUTenn yrneBoaopoaoB paaa 6eH30/1a — BEWECTBA C NPUSTHbIM 3ana-
XOM. 1o 3TOW MpUYMHE OHM UCTOPUYECKN HA3MBaNMCb apomMatnyeckue yrneBoaopoabl.
[No3aHee BbIICHWIOCh, YTO OO/bLIMHCTBO apOMATNYECKNX BELLIECTB UV HE UMEIOT 3arnaxa,
NN BELLECTBA C HEMPUATHBIM 3anaxom. HecMoTps Ha 3T0, UX UCTOPUYECKME Ha3BaHWs Co-
XpaHUNCh. [Mpn 0BbIYHBIX YCI0BUAX OEH30/1 — BeCLBETHadA, NeTyvas XNOKOCTb CO CneL-
ndunyeckmm 3anaxomM. beHzon nerye Boapl M HeEpPacTBOpPKM B BoAe. [A1d MHOMX BeLlecTB
6EH30 ABNFETCA XOPOLNM pacTBoputenem. Mpu oxnaxaeHnn oH npeBpaulaetca B 6e-
Y0 KPUCTANIMHECKYO Maccy. beH30/1 1 ero napbl 940BUTHI.

Tonyon, aTMN6eH3oN 1 Ap. Nerye BoAbl, HEPACTBOPUMbIE B BOAE XWMAKOCTU. ToNyon
naeTca pacTBoputenem ana 6enoro dochopa, cepbl v Apyrx sellecTts. C nosbl
OTHOCWTENBHOM MOMEKYNSPHOM MaccChbl YreBoAopoaoB psana 6eHsona ysen
Temneparypa nx KUneHns.



[poBepbTe N3yYeHHOe ™\

A 1. Onpepgenute NpaBu/bHble BbICKa3blBa- : Macca Tonyona, 06BEM,
§ HVA g 6eH3ona. NOMyYeHHOro BblENEHHOrOo
Q 1. Tpy OBbIYHBIX YC/TOBUAX HAXOANUTCA B ARl pelEel s BonopoAa Tpu
# rentaHa, r peakummn (Hy.), n
~ >KMOKOM COCTOAHMM
)
E g 2. Xopollo pacTBopAeTcs B BoAe 46 s
g E 3. B TBEpAOM COCTOSIHUM OOpasyeT Onpenenute x.
MONEKYAAPHYIO KPUCTaNINYeCcKyio
Q= eméﬂ{ PR y A) 2,24 B) 4,48
< 3 P Y Q) 11,2 D) 5,6
A) TONbKO 2 B)2,3 £)3.36
1,3 D) Tonbko 1 '
E) Tonbko 3

9. Pacnpenenunte no cxeme cnocobbl Nomy-

YeHNs yreBoaopoaoB psada 6eHsona.
2. Onpegenunte NpoayKTbl peakuui. y AOPOAOE PAA

1. BeH30n + aTnneH _bKar Cnoco6bl nonyyeHns

2. BeHson + xnopmeraH LML, / \

t, Kar.
3. beHzon + nponeH —~— Monyuenne ngg:grg:
6eH30Ma
a. Kymon 6eH3ona
b. atun6eHson / \
C. Tonyon
A) 1-a, 2-b, 3-c B) 1-a, 2-¢, 3-b
OV b, 2-a 3 D) 16 9-c. 3 1. dernapunpoBaHmne LUnKoankaHoB
)1-b, 2-a, 3-¢ )1b, 2-c, 3-a 2. HarpeBaHue ¢peHona ¢ LMHKOBOM MblMbio
E)1c,2-b,3-a 3. Peakums npucoeauHeHns 6eH3osa
/ 3. MNoyemy nNpu NOHOM AErMAPVPOBaHNN C ankeHamun
1 MONa UMKnorekcaHa B 6eH30on 4. lernopnpoBaHne afkaHos
BblaenseTcsa 3 Mona BoAopoaa, a npu 5. Toumepusaumns auetnneHa
‘ aervapupoBaHmm 1 MoONsa rekcaHa B 6. NnaBneHune cone 6eH30NHOWN
6eH30n Bblaensetcs 4 Mmons Bogopoaa? KMCNOTbI CO LWenodyamm

4. C KakvM MWHUMabHbIM KOMNYECTBOM
aTOMOB yr/1epofa B MOJEKY/IE MOXHO 10.
Nnoy4nTb BeLLeCTBO NpU anknamposa-
HUKM 6eH30na C ankeHammn? OBOCHYyITE
CBOW MbIC/IN. B+ Hatpun ———> 31aH + ..

A+B — 5 tonyon + ...

5. Mpu npornyckadun 12 Monen auetnieHa OnpepnenuTte Bewectsa A B.
Ha[ aKTMBMPOBAHHBLIM yriem Obi10 Mno-
ny4YeHo 3 Mona 6eH3ona. Boluncnute

N > 1. Hanvwnte ypaBHeHNA peakuunin, co-
npakTnyeckuii Boixoq (%) peakumm.

OTBETCTBYIOLMX KaxXAoh CcTaguu Mo

6. Mpu M3yvyeHun cnocoboB MOMyHEeHUH [aHHOW cxeme.
asnikaHa Bbl O3HAKOMUINCL C peakLUuen, T T——
i N - MKnoasikaH
KOTOpas CxoXa C peakuunel conen 6ex L " psapa 6ensona
30/1bHOW KUCNOTbI € Wenodamm. O6bac-
HUTe NpuMepamu. AnkeH —

7. Kakol ankuaranoreHng Hago B3aTb, UTO-
Obl MpV peakuum C 6EeH30/10M MOXHO
6blN0 6bl  NoAy4YnTb Kymon? CoctaBbre

K ypaBHEHNA peakLuii.

ANKUH —>

AnkunranoreHng —»




XvMunyeckme CBOUCTBA
yrneBoA0poA0B psja beH3ona

B koHue XIX Beka 1 B Hadane XX Beka npoBOANIUCE LC-
cnefoBaHus B chepe B3pbiBYATbIX BELLIECTB U CUHTE3N-
poBasiv HOBble B3pblBYaTble BellecTBa. HO B MpoOMbILL-
NEHHOM MacliTabe XpaHeHne, NonyvYeHne 1 NnpuMeHeHne
3TUX BelecTB O6bl10 onacHo. HecobnwaeHne npasun
6e30nacHOCTM ABAS/I0Ch MPUYMHON B3PbIBOB. C 3TOM TOY-
KW 3peHrst OTKPbITOoe B TO BpeMsa BellectBo THT (TpoTmn)
6b1/10 BbIFOAHbBIM. [1aCCMBHOCTL 1 CTabUNBHOCTbL 3TOTO BE-
uecrea, 6€30nacHOCTb NPOM3BOACTBA U MCMNO/Ib30BaHWe
Aenan ero nydle, 4Yem octasibHble B3pbiBYaTKU. [10STOMY
00 cepeamnHbl XX BEKa 3TO BELLECTBO MacCOBO MPOU3BO-
ONNOCh, LUMPOKO UCMO/Ib30BaioCh B [lepBOM 1 BO BTOpbIX
MWPOBbIX BONHAX.

Kakos cocmas 3mo2o geujecmesa?

Ymo o3Hayaem abbpesuamypa THT?

JeatenbHoCTb

Hanente B npobupky HEMHOrO GPOMHOM BOAbI, @ K OPOMHOM Bofde AobaBbre
HEeCKONbKO Kanesb 6eH3o/a. [loToM B $apdOopoBYyIO YallKy MOOXNTE HEMHOMO
OeH30Ma 1 cxuramre.

Kakue usmererus Habawdarmcs 8o epemA onsimos?

Yem omauyatomes dpye om Opy2a peakyus npucoeduHeHus 6poma ¢ 3muneHom om
peakyuu npucoeduHeHUs e2o0 ¢ 6eH3010M?

Yem omauyaemcs peakyuu 20pexus 6ex301a U ImuneHa?
Kak moxcHo 06bAcHUMb Pa3HUYy peakyuli npucoeduHeHus 3muneHa u 6exH3ona?

HecmoTtpga Ha 10, uto dpopmynor, npeanoxeHHon O.A Kekyne, nonbsytorca 6onslue 150
J1eT, BCE e OHa He OObACHAET HEKOTOPble CBOMCTBA 6eH30/1a. Ecnm Mbl Mpeanonoxmm
Hann4umne ABOMHbIX CBA3EW B MONeKyne 6eH30/a, TO OH AO/MKEH BCTynaTb B peakumu, xa-
paKTepHble ANA HenpeaebHbIX yrneBoaopoaoB. OaHako 6eH30/1 ob6nafaeTt HEKOTOPbI-

MW pas/IMYHbIMK OT a/IKeHOB, a/lKVHOB U ankaaneHoB cBoncTBamMu. Hanpumep, 6eH30on

He obecneudnBaeT 6POMHYIO BoAY. [TPUUYMHON 3TOrO ABAAETCA YCTOMUYMBOCTb 6EH30/bHO-

ro AApa. (- 9NEeKTPOHHOM cuCTeMbI). B pe3synsrate 6€H301 1 ero roMOo10r Npun 0ObIYHBIX
YC/IOBUAX HE BCTyMNaeT B PeakuMio NpucoeanHeHnsa. YrmeBoaopoabl paaa 6eH3ona npu |
onpenenéxHbIX yCI0BUAX BCTYMAKOT B peakumMio MPUCcoeanHeEHs, a Takxke 3aMelleHus VIQ\\
OKNCAEHNS. V \
Peakuusa samewieHus Q&\(
Ecnm k 6eH30ny NprbaBuUTb, HarpeBas, a30THYK KMC/I10TY B MPUCYTCTBUM CEPHOWN cho—

Tbl, TO MPOUCXOANT PeakLms, B pe3ysibTate KOTOpon o6pasyeTca XENTada Xua

NaxoM ropbKoro MMHAANs — HUTPOOEH30/1. B pe3ynsrate peakumm oavH a BOLOPOAA

B MOJ1eKyne 6eH30Ma 3aMeLLaeTCsa HATPOrPYnnon. V\
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APOMATUYECKUUN

HUTPOOEH301T

fomonory 6eH30/1a, N0 CPaBHEHMIO C CaMUM O6EH30/10M, 3HAUUTE/IbHO /1erye BCTynatoT
B peakuuu 3amelleHma. 9T0 06bACHAETCA B3aUMHbIM BAUAHUEM APYr Ha Apyra aakuib-
HOro paguvkana u 6eH30/bHOro aapa. B Monekyne 6eH3ona m-31eKTpoHHas NI0THOCTb
paBHOMEPHO pacnpefeneHa Mexay BceMy atoMmamn yrnepoaa. AnkuabHas rpynna, BBe-
OEHHas B KO/MbLO, OKa3blBaeT BANAHNE Ha OEH30/IbHOE KO/MbLO TEM, YTO CMELLAET 3/1ek-
TPOHHYIO M/IOTHOCTb 1 B MOMNOXeHUaxX 2,4,6 (OpTo- U napa-) CNoCoOCTBYET YBENUUYEHNIO
3NEKTPOHHOM MIOTHOCTU. [TO3TOMY atOMbl BOAOPOAA MPW 3TUX aToMax yrepoaa Nnerko
3amellaTca. Hanpumep, HXe nokasaHo, Kak B MO/1eKyne Tonyoa NPOUCXOAUT CMeLLLe-
HMEe S1EeKTPOHHOM MIOTHOCTY OT METUTbHOM FPYMMbl K OEH30/IbHOMY KOJIbLLY.

3
2
g
S

H
|

HH% 5
g °

[MepemelleHne 31eKTPOHHOM MI0THOCTY B MOJIEKY/IE TO/TYO/1a

Mo 310 NpUYMHE B 6€H30/1bHOM KO/blie TO/yoa 3aMelleHre BOAOPOAHbIX aTOMOB HU-
TPOrpynnom nNpoTekatoT nerde, yem B 6eHsone. [Npu 3ToM BCe TpU BOAOPOAHbIX aTOMOB
B MONTOXEHWUM OPTO- 1 11aPA- 3aMELLAIOTCA HUTPOrPY MO,

CH, CH,
O,N . NO
H,S0,qun : :
p +3HNO, ——en 3 + 3H,0
5
71
- NO,

2,4,6-TpUHUTPOTOIYOI

2,4,6-TPUHUTPOTONYON BblpaxaeTcs kak THT
N eLlé HasblBaeTcs TPOTUNOM (TON). DTO »en-
TOoBaTOE TBEPLOE BELLECTBO, UCMOMb3YETCH
B MPECCOBaHHOM BWAe, MPW €ro pas/oxe-
HUW MPOUCXOANT CU/bHbBIA B3pbIB. beHson u
C 6POMOM BCTYyMaloT B peakLMIO 3aMeLLEHNS.

[Npun HarpeBaHnM 6eH30/1a B MPUCYTCTBUN Ka-
Tanuzatopa FeBr; B 6eH301bHOM KosbLie nof
AencTBneM 6poma NpouCXoauT 3amelleHre
0AHOro aToMa Bogopoda aToMom 6Gpoma.

Br

t, FeBr; + HBr

+ Br,

OGpombeH3071



BeHszon ¢ xnopom pearvpyer Tak xe. [pu xnopupoBaHM 6eH30M1a MCNONBb3YIOT Kak Ka-
Tanmsatop xnopua xenesa (I).

|_|pl/| ydacTnn xnopunga a/ltoMnMHNA B Ka4eCTBe KaTa/im3aTtopa BCe aToOMbl BOAOPOAA B MO-
nekyne 6eH30na MOryT ObITb 3aMelEHbl aTOMamM xXnopa:

Cl
Cl Cl
+ 6Cl, AL, + 6HCI
Cl Cl
Cl
FeKcaXHOp6eH3OH

Peakuunsa npucoegmHeHusa

MpKn onpeaeneHHbIX YCNoBuax 6eH30/1 BCTynaeT B peakuuy NpucoeamHeHmns. B npucyt-
CTBUW KaTaNM3aTopPa, BbICOKOM TeMnepaTypbl U AaBneHns 6eH301 TapupyeTca B LMK/IO-

rekCaH.
@ JUS O

IMUKJIOTCKCaH

[Noa gencremeM cBeta 6eH30N BCTynaeT B peakumnto npncoegnHeHna ¢ XxJ1I0poMm:

Cl
Cl Cl
+ 3Cl, .
Cl Cl
Cl
TEKCaXJIOPHUUKIIOTEKCaH

lekcoxnopbeH3ona 1 rekCoxXNopUMKIOrekcaHa (rekcoxnapaH) A0/roe BPpeMs LWMPOKO
MCNONb30Banu B 60pbbe C BPEAUTENSAMU B CENbCKOM X034iCcTBe. HO nocne nsyyeHus
OTPULATENBHONO BAVSHUS UX Ha XMBbIX OPraHM3MOB OrpaHuv4Ynan nx MPoOn3BOACTBO U
MCNONb30BaHMe.




[Toyemy 04 peakyuu 3aMewjerus 1 Mosb 6eH30/1a ¢ xA0poM mpebyemca MakcuMym 6 Mostb,
a 015 peakyuu npucoedurerus 3 monb Cl,, 060cHylime ceou MbiCU.

Peakuusa okucneHus

BeH30/1 Ha BO3ayxe ropuT KONTSWMM naaMeHemM 1 o6pasyeT yreKUcblii ras u Boay
(nonHoe okncnexwue). MpUUNHOM ropeHns ero KoNTaWeM niaMmeHem aBaseTcs Haavune
60o/bllein MacCcoBOM A0Me yrnepoaa B ero CoctaBe, Yem B anmdaTuyeckmx yrneBono-
poaax.

APOMATUYECKNI
YI/IEBOAbI

2C¢Hg + 150, —— 12CO, + 6H,0
[opeHVe yrneBoaopoaoB paaa 6eH3ona B BMae 06uero ypaBHEHNA MOXHO Noka3aTthb B
Buae:

CH, .+ 3”2_302 —t 5 nCO, + (n—3)H,0

n

Con (1)

CKONbKO MOfb YIEKUCNOro rasa BblAennmTca Npu NoHOM FOPEHUN CMECK, COCTOSALLLEN
13 0,1 Monb ataHa 1 0,3 Mo/lb MeTunbeH3ona?

Hanuncas peakumio NOHOro CropaHug aTaHa 1 MeTnn6eH30Ma, BblYMcngemM Mo/ibHoe
KONMM4eCTBO NMOTyHYeHHOro yriieKnc/ioro rasa.

2CH, + 702—f>4§8';+ 6H,0 (0:3711{8 + 902—‘>7XCtSZ+4H20
2 Monb MOJIb MOJb MOJIb

0,1 momp-------- X MOJIb 0,3 Mosb-------- X MOJIb

2 MOJb--=--~=---~ 4 MoIb J §V(6)) | SEDE 7 Monb
_4.0,1 _7-0,3
2 o

x =0,2 Monb x = 2,1 moms

0,2 Monb + 2,1 Monb = 2,3 MO/b

\.

pbTe Ce69

o (2

[p1 NOAHOM ropeHnn cMmecu, coctodulen n3z 0,3 Mmonb nponaHa 1 0,2 MOJIb rO
6eH30na Nony4YyeHo 2,2 Monb BoAabl. Beluncante maccy (r) MCXoaHoM ¢

34,4 rpamm

@,




JledatrenbHoCTb 9 N

PeakTuBbl M 060pyaoBaHue: OBE NMPOOUPKKM, CMMPTOBKa, pactBop KMnO,, 6eH30n,
TO/YO/, KOHLIEHTPMPOBaHHas cepHas KMCIoTa.

Xop pa6oTbl: B 0aHy 13 Npobupok Hanente 2-3 M 6eH30/a, @ B APYryo CTO/IbKO
e Tonyona. MotoMm B Kaxayto npobupky aobassre 1mn 0,1%-Horo pactBopa KMnO,
1 1 KanIn KOHUEHTPUPOBAHHOW CEPHOM KUCTOThl 1 OCTOPOXHO HarpeBanTe.

Ymo bl Habawdaeme?

Kak ebl 06vAcHUMe npoucxodsujee?

L Kak npednoxume ypasHerue peakyuu? y

BeH30/1 CToeK MO OTHOLWIEHWIO K OKUC/IUTENSM U He obeclBedmBaeT pacTBoOp nepmaH-
raHata kanus. B otinume ot 6eH30/1a ero roMosioru nNpu HarpeeBaHun obecuBednsatoT
pacTBOp NMepmaHraHata Kanus. Hanpumep, ecnm K Tonyony go6aBuTb pacTBop nepmMat-
raHaTta Kajaua U HarpeTb, To GMOoIeToBasa OKpacka pacTBopa NOCTENEHHO Ncye3aer.

CH, COOH

+ 3[0] —LKMnO., +H,0

OcH30MHas KUCIIOTa

I3BECTHO, UTO ankaHbl (Hanpumep, MeTaH) He obecuUBeYMBaloT PacTBOP MepmMaHra-
HaTa kanuda. OgHako, ec/iv OAMH M3 aTOMOB BOAOPOAA B MOSIEKY/Ne MeTaHa 3aMeHUTb
deHNNbHbIM pagnkanom, To nonydyeHHoe coeauHexune (tonyon) okucnsaetca KMnO,.
OKncneHne MetTunbHoOM rpynnbl B MoneKyne Tonyona o6bacHaeTcs BAMsHMeM 6eH30-
NIbHOTO A4pa Ha MeTU/bHYIo rpynny. 1o CpaBHEHUIO C MeTaHOM, 6eH30/bHOEe KO/bLIO
OTTArMBaET 31EKTPOHHYIO NMIoTHOCTbL 0T CH;— paamkana k cebe. B pesynsrate atoro
peakLMOoHHaa CnocobHOCTb aToMoB Bogopoaa B CH; yBennumBaeTcs, OHM CTaHOBATCA
NOABUNKHBIMU.

OKucneHnem n-KCunona npu Tex xe yCnoBuax nosydvaetca TepedraneBast KUC/IoTa.

CH, COOH
+ 6[0] —LKMnO., +2H,0

CH, COOH

TepedTaneBas KUCiI0Ta

-
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=
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APOMATUYECKUUN
YIJIEBOAbI

@ [poBepbTe N3yYeHHOe

1. CH,—»C,H, —»C,H,—>C,H, - COOH 7. Onpegenute COOTBETCTBUE.
1. Tonyon + KMnQ,4 + H,O — .

Kakoe npeBpalleHne HeBO3MOXHO 2. Tonyon + HNO; -HS0uem
NPOBECTUN NPAMbBIM NMYTEM?
P P 4 3. 6eH30n + Cl, —hv .
A) TONbKO 2 B)2,3
Q1,3 D) Tonbko 1 a. Peakuus sameulenns
E) Tonbko 3 b. Peakuna okncneHusa

c. [Mpouncxoant obeclBeYrBaHme
pacTBopa

N

B Monekyne kakoro Belectsa Het
aTOMOB BOAOPOAa? d. MNony4aetca BelweCTBo, B MO/EKy/e

KOTOPOro HET 6EH30/1bHOMo Aapa

A) Tonyon

B) HUTPO6EH30n

C) rekcaxnopumkiorekcaH 8. Onpenennte CBONCTBA, XapakTepHble
D) rekcaxnop6eHson 019 6eH30na v Tonyona.

E) 6eH301MHada kncnota
BeHzon Tonyon

3. lMo4yemy B oT/IM4me oT 6eH30Ma ToNy- / \ / \

ON BCTyMNaeT B peakunto C paCctBoOpoOM
nepmMaHraHaTta Kanusa?

1. Mput 06bIYHBIX YCIOBUAX HAXOAWUTCS B

4. YT10 nerye BCTynaeT B peakumio npu- XKNAKOM COCTOAHNM.
CoeaNHERNS: BEH30M UK STUNEH? 2. B monekyne coaepxurcs 12 sp? ru-
O6bACHNTE MPUUMHY. OpnaHbIX opGuTane.

3. [Npn peakumm C a30THOW KNMCIOTOM
nofy4aeTcad TpoTun

4. OKnCcnaach, NpeBpaulaeTca B OeH30M-
HYIO KWNCOTY

5. Mony4vaetcsa HarpeBaHnem GeHona ¢

5. MNpwn gob6aBneHnn Kk cmecu 6eHsona u
TO/lyoNa pacTBopa nepmaHraHaTa Ka-
VS, B3ATOro B M36bITKe, MoyYaeTcs

12,2 T 6€H30MHOW KUCMOTbI. Bbluncnure LMHKOBOM Mbl/blo

Maccy cMecu (B r), 3Had, 4TO Macco-

Baf AONA OeHsona B CMeCK COCTaB- | 9, CocTaBbTe CXeMy MoflyueHmns 6eH30na
naet 90%.

N3 TONYyONa B TpW CTaann, Hannnte

YyPaBHEHNS COOTBETCTBYIOLLIMX PeakLnii.
6. Ckonbko monen Cl, pacxonyetcd Ha

nonHoe npeBpalleHne 7,8 r 6eH3ona B
pespa 10. [pu ropeHnn rekcaHa 1 6eH301a npu

rekcaxnop6eH3on?

OOHMX U TEX XE YCIOBUAX BEH30/T FOPUT
A) O B) 0.2 6onee KOMTALMM MIAMEHEM, YEM rek-
03 D) 0.5 caH. CBsXnTe 31 CBOICTBA COMM1acHO KX
E) 06 coCTaBaM.

11. CocraBbTe CXEMY, MOJMb3YACh CTPENKaMUN M AaHHbIMU AUENKN.

[NpoTtekaet npu
HarpeBaHu1 B
npucyctaum FeCls

[NonyyaeTtcs Peakuusa
Xxnop6eH30n 3aMelleHns

Mpotekaet noa Peakuns [Nonyyaertcs [potekaeT npu
feiicTBueMm XNOPUPOBaHNSA rekcaxaop- HarpeBaHu B
cBeTa 6eH30/M1a 6eH30n npucyctaum AlCl;

Cocmaesme npeseHmayuro Ha memy: «BAusHUe 2eKCOXN0PBEH30/a U 2eKCOXN0PYUKIO 28X CaHA
HO OKPYIHAIOWYH0 CPEOY U HUBBIX HUBbIX OP2AHU3MOBY.



- W

@ Kakoe coeduHeHue mMoxem 66iMb CbIpbEM NPU U320MOBAEHUU 3MUX U30enul? j

BuHun6eHson nnu CTNpON ABnAeTCAd CaMbliM MPOCTbIM MpefdcTtaButTenieM apoMaTtn4eCKnx
YyrNeBOOOPOAOB, B OOKOBOM LEenu KOTOPOro COAEPXNTCS HENpeaenbHbIA yrneBoaopOa-
HblV pagnkan.

CH=CH, wm CiH;—-CH=CH,

BUHMWJIOCH30IT (CTHPOIT)

Bce atombl yrnepoda B MoJsiekyne CTMposia HaxogAaTCA B S,D2 FVI6pl/l,EI,HOM COCTOAHNN

MonyyeHne n dpusmnyeckne CBOMUCTBA

B MPOMbIWNEHHOCTM CTUPOT NOSTyHatoT AernaprpoBaHneM aTMn6eH3sona.

CH,— CH, CH=CH,
t, kat. +H
2

t, Kat.

CTI/IDO}'I — HepacTBOpmMad B BOAe, A400BUTAA, 6ecuBeTHasA XMAKOCTb C MPUATHBIM 3aMaxoM.

Xumunyeckme cBOUCTBA

JedarenbHocTb o N

CH,=CH, + Br, — nCH,=CH,

Hanunwunte NPOAYKTbI peaKumﬂ M, COrMacHO 3TM peakKUunaMm, 3aBepLUnTe HMXe MNo-
Ka3aHHble CXeMbl.

CH=CH, CH=CH, 9
+ BI‘2 n t, Kar.

@ Kakue ceolicmea Cmupoaa CXoxu ¢ 3musneHom, Ho Pa3UuYHel ¢ 6eH3010Mm?
&

-
=)

APOMATUYHECKUN
YI/NIEBO/AbI

>

\



3a CYET HaNMuMa OBONHOWM CBA3M (HenMpeaenbHbln pagnkan) B 60OKOBOW LENW MONEKY/bI
CTMPONA, NO XMMUYECKUM CBOMNCTBAM OH OTIMYaeTcsd oT 6eH30M1a 1 ero romonoros. Ctn-
PO/, Kak 1 ankeHbl, Npy 0O6bIYHbIX YCI0BUAX OOeCLBEYMBAET OPOMHYIO BOAY (a Takxke
pacTBOp NepMaHraHarta Kanus):

CH=CH, CH CH
+Br, —

Ckonbko mone H, npucoedursem 1 moas cmupon? K kakomy knaccy yeneeodopodos
OMHOCUMCA NOJY4EHHOE 8ewjecmeo? )

Mpnwep \
aanpon (1)

26 rpammoB cTtmpona obecueumBaet 1000 rpammoB 6pomMHyto Boay. Onpeaenure
KOHLeHTpauWio (%) 6poMHOI BOAbI.

Hanuwem peakumio cTMpona ¢ 6poMomM.

261
é ’ CH, CH CH, + Br—)CH —CHBr—CH,Br
160

APOMATUYECKUUN
YIJIEBOAbI

26r-------- X T 1000 -------- 100%
1041 ------- 160 r 40r---------- x%
26-160 40-100
= =40r (Br = = 4%
10 (Br) "0

MpoBepbTe cebs N

3AZAYA 9}

3 1 cMecu CcoCcToqallast U3 U3oMmpeHa 1 CTupoaa NonHocTbio obecuseurBaetr 500 rpamm
2%-yt0 6pOMHyt0 BoAY. CKOBKO rpaMMOB CTUPO/1a UMeeTcst B CMecu?

D 13-

CTupon, NonMMepun3sysack, obpasyeT NoNNCTUPOS:

nCH,=CH -+~ [—CH,—CH—

TIOJINCTHUPOT

|_|O}'IVICTI/IpO}'I MCNO/Ib3yeTCA B MAaLWMHOCTPOEHNN, HpMéOpOCTpOGHMM KakK MaTtepuan samMe-
HAKOLLNA MEeTa 1 bl, UCMONb3YETCA /19 U3TOTOB/IEHUA NMIACTUYECKUX MACC, MPUMEHSAE

B ObITY.

Ctupon ¢ 6ytaaneHom-1,3 nonvMepursyeTca (CononmmMmepursaums) n obpasyet BbiCO
YECTBEHHbIN CUHTETUYECKWI OyTaaneH-CTUPOTbHbI KAy yK.

t, kat.
EEEUEN

nCH,=CH—CH=CH, + nCH,=CH —CH,—CH=CH—CH~C

OyTaneH-CTUPOIIBH



ByTaaneH-CTUPObHbBIN KaydyK YCTOMUNB K BO3AENCTBMIO BbICOKMX U HU3KUX TEMNepaTyp,
M3HOCOYCTOMUNB. Ero MpUMeHsioT B MPOM3BOACTBE LLUNH A5 aBTOMOGWIEN, B NPOM3BO-
CTBE NTeHT AN TPAHCMOPTEPOB M 3CKANATOPOB, NErKMX 1 MOPUCTLIX KOBPUKOB 4715 06YyBHX,
B NPOM3BOACTBE MMIaCTMUYECKOR Nocyab.

-
=)

X
@ nposepsre n3yueHHoe ™ S
(9]
L; —
1. CoeanHeHrem Kakux pagukanos nony- | 7. Onpegenvte npasuibHble () 1 Henpa- S3
yatoT cTmpon? BU/bHbIE (—) YTBEPXAEHWA ONA Be- § §
LjecTs g8
1. 311N 2. 6eH3un 3. metun : =5
4. BUHWUN 5. benHunn Benwson Tonyon Ctupon
A1, 2 B)3,5 24 B mMonekyne Bce
D)1 5 E) 4 5 aTtoMbl yrnepoga
’ ’ HaxoaATCs B o O o
Sp? rMbpuaHoOm
2. PacnonoxmTe BeLLleCcTBa B Nopsake cocTosaHUU.
BO3pacCTaHnUs NX OTHOCUTE IbHbIX MOJ1e- Mpu 06bIYHBbIX
KYNISIPHBIX Macc. yCNoBmax i . .
obecLBeymBaeT
1.Tonyon 2. M-kcunon - 3. CTUMPON 6
POMHYIO BOAY.
A1 2,3 B)1,3,2 €231 CocrtaB oTBevaet
D)2,1,3 B)3,2,1 obLen pop- O O O
myne C,Ha, 6.
3. Kakoe MMHUManbHoe Konm4yectso Monnmepusyertcs. o O o

cTnpona (B r) Heo6xoanMmMo Ana obec-
uBeumBaHna 200 r 1,6 %-ro pactsopa

T 8. MoxeT M BCTynuTb B peakumio ¢ aMmu-

ayHbIM pacTBOPOM HUTpaTa cepebpa(l),

A)1,04 B) 2,08 C) 312 BellecTBO ¢ cocTaBoM CgHs, B Moneky-
D) 416 E) 5,24 Nle  KOTOPOro CoaepXuTCA 6eH30/bHOe
anpo? CocrtaBTe rpaduyeckyto Gopmyny
4. CpaBHuTe CNOCOBHOCTM NOAMMEPU3a- 3TOrO BellecTBa 1 060CHyMTE CBOW OTBET.
UMM CcTMpona 1 Tonyona u 060CHynTe
CBOWi OTBET. 9.
Macca Macca
5. C nomoLpto Kakix BeLlecTs [ErMapUPOBaHHOIO  MOMYyHYEHHOro Beixon N
MOXHO OT/IMYNTL ApYyr OT Apyra aTMNGeHsona, r crvpona,r PeAKHI %
HVXeyKa3aHHble BELLeCTBa, 424 X 75

Haxodgdwmecqd B pa3HbIX r|p061/|p|<a><. OnpeﬂenMTe X

1. 6eH30n 1 CTMpon
2. 6eH30n 1 Tonyon

10. 3aBepLunTe cxemy.
3. TONYyOn v CTUPOn

a. bpomHaa Boaa B Monekyne ctupona

b. PactBop nepmaHraHaTa kanus / l \

A) 1-a; 2-a, b; 3-b B) 1-b; 2-a, b; 3-a

C)1-a,b; 2-a,b;3-a,b no‘;";C;HObIX 4ncno aneno
HenoNApPHbIX

D) 1-a, b; 2-b; 3-a E) 1-a; 2-b; 3-a, b KOBANEHTHbIX Koaanel-?erlx rMOPUOHbBIX

o-CcBA3en o-cBsizeit op6utanei
6. beHson = 2tmnbexHson =
— Ctnpon = Monuctupon ¢ ¢
Hanuwwute ypaBHEHNA peakumnit
k COI/1aCHO Cxeme.
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O6Lyme cBeaeHNs 0 MPUPOAHbBIX
MCTOYHUKAX YrNeBOLOPOA0B

Ymo obuje2o umeemcs 8 cocmase IMuX UCMOYHUKO8 MONAUBA, KOMOpbIe UCNO/b3yem Ul
CALILANAU HA38AHUS 8 eX(eOHe8HOU HU3HU?

YrneBogopoAbl WMPOKO pacnpoCTpaHeHbl B npupoae. OCHOBHbIE MPUPOAHbLIE UCTOYHM-
KW YINeBOOOPOOOB ABNAIOTCH MNPUPOAHbIN ra3, HePTb, MOMyTHbIE HEGTAHbIE ra3bl U Ka-
MEHHbIV Yrosb.

MpupogHbI ras

OCHOBHOW COCTaBHOM 4acCTblo NPUMPOAHOro rasa aengetcsa metaH (80-97%), octanbHas
4acTb COCTOUT M3 CMECW 3TaHa, NponaHa, 6yTaHa M B HeOOMbLIONO KoAMYecTBa ApYrmx
ra3oB. C yBeIMUeHMEM MOMEKYIAPHON MAcChl YINIEBOAOPOAA YMEHbBLIAETCA ero coaep-
XaHue B nmpupoaHoM rase. CoctaBbl MPUPOAHbBIX FAa30B U3 Pa3InUHbIX MECTOPOXAEHMA
HeoAMHaKoBbI. B Tab/mue 0aétca ero CpefHnin coctaB (B %-ax No 06bEMHOM JoNe).

N, n rme
CH, CHe CsHe CHo  CoHp 2 ra”fj
80-97 0,5-4,0 0,2-1,5 0,1-1,0 0-1,0 2-3

icnonb3yemblii B KayecTBe ToM/MBa NPUPOAHbIA ra3 nMmeeT 60/bluMe NpeumMyLlecTsa
MO CPaBHEHMIO C TBEPALIM N XMAKOM TonaveoM. OH o6/1agaeT BbICOKOM TemnepaTypoi
ropeHund, a NPOAYKTbl CropaHusa He aBNAlTCA TBEpAbIMM BellecTBaMu. 90% O06bITOro
NPUPOAHOrO rasa NPUMEHAETCA B TeMN/I031EKTPOCTAHLMAX, B MPOMbILLIEHHbIX OTPACAAX
1 B 6bITy Kak Tonnneo. 10% NpuMpoAHOro rasa — BaXHenWmnii UICTOYHUK Cbipbst ANA XMMU-
4EeCKOM MPOMBILLNEHHOCTU. M3 Hero nony4datoT BoAOPOd, aueTUeH, STUEeH, caxy, pas-
NVYHblEe MaacTMacchl 1 Apyrue npoaykrel. KpoMe Toro, MpUPOAHbLIV ra3 NpUMeHAeTcs B
KayecTBe aBTOMOGWU/IbHOMO TOMIMBA. MNpYMeHeHne NPUPOAHOro rasa AaeT BO3MOXHOCTb
[ON5 SKOHOMUM 6EH3MHa, @ Takke CobMoaeHNsA SKOM0rMUYeCcKor YNCToThl, 61arogapst ero
NOTHOMY CrOpPaHMIo.

10)

HedTtb o, %\

4 S

\

Hedtb — TeMHO-Oypasd nam 4EpHada roptoyas XXUAKOCTb, /1erye BoAbl U npaKqueCKm\H
pacTBopuMas B HeEW, 06nagaeT xapakTepHbIM 3anaxoM. B TeyeHne MuiimMoHoOB NetmB:pe-
3ynsTate XUMMYECKMX 1 OUONOTUYECKUX MPOLIECCOB MPEBPALLEHUA XXUBOTHBIX U pgc%J
Te/bHbIX OCTAaTKOB MPOMCX0ANT 0Opa3oBaHme HedTu. \

\ // 4
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MPUPOJA
YI/IEBO/JOPO/ OB
VUCTOYHUKUN

Tak Kak HedTb COCTOWUT M3 CMeCH razoobpasHbIX, XUAKUX 1 TBEPAbIX YINIeBOAOPOA0B
(B OCHOBHOM M3 a/1kaHOB, LIMK/10a/IKaHOB 1 apoMaTUYeckux yrineBoaopoaoB), y Heé HeT
CcTabunbHOM TeMnepaTypbl KUNEeHNs.

B 3aBMCKMMOCTM OT coctaBa Kunut npu pas-

HbIX MHTepBanax temnepatyp. CoctaB Hed- -
TM U3 Pa3INYHBIX MECTOPOXAEHUA HEOON-
HakoBbI. Hanpumep, OGakWHCKaa HedTb
6oraTa umknonapapmHamm, rpo3HeHcKkasa —
npeaenbHbIMK yrieBoaopoaamMm, a ypanb-
CKaf — apomaTtnmyecknmn yrnesoaopoaa-
MU, HedTb pas3nmyatoT no NAOTHOCTU, OHa
OblBaET NErKOM U TAXENOMN.

HadTanaHckast He¢Tb MCNONb3YeTC NPU NeYeHNM
bonee 70-n 6one3Heit. V13BeCTHbIN NyTelecTBeHHMK
Mapko Mono Ha3Ban HadtanaHckyo HegTb YygecHbIM
6anb3aMoM «OT KOXHbIX 60Ne3HeN.

3anacbl HedTV B Mupe cocTaBnaAoT 550-600 MunmapaoB TOHH. B HacToswee Bpems exe-
rogHaa gobblya HedTV B Mupe cocTaBnseT 3 mMuaamnapaa ToHH. OCHOBHas 4acTb HedTH
MNCMOMb3YETCA Kak Cbipb& A1 MPOV3BOACTBA Pa3HbIX BUAOB FOPKOYMX M CMA304HbIX Macen.
B 10 e BpeMa HedPTb ABAAETCS LeHHbIMY CbIPbEM A5 XMMUYECKOM MPOMBbILLIEHHOCTH. 3
HedTeENPOOYKTOB NO/TyYatoT CUHTETUYECKUIA Kay4yK, NeKapCTBEHHbIe NpenapaThbl, CUHTETU-
Yeckuin WENK, Mbl/10, N1aCTMAacCChl, B3pblBYaTble BELLECTBA M APYyrMe NPOayKTbl.

MNMonyTHble HedTAHbIE rasbl

[MonyTHble HEGTAHbIE rasbl HAXOOATCA Ha HEDTAHBIM C/IOEM UK XE B TEX XEe 3anexax,
PACTBOPEHHbIE B HWX NO4 AasnieHnem. [pu BbIxoae HeGTN Ha NOBEPXHOCTb 3EMIN B pe-
3y/ibTate Pe3sKoro nageHus 4aBneHns pacTBOPUMOCTb ra30B YMEHbLLAETCH, U OHW Bblge-
NAOTCH U3 HedTW. PaHbLLe NOnyTHbIE HeTAHbIE ra3bl He HAaXO4WIV 0ONACTH MPUMEHEHNS,
N X CKMranmM Ha Mecte npombicna. B Hactodwee BpeMs WX MOHOCTBIO OTAENAOT, Tak
KaK OHM TOXE ABMAOTCA XOPOLLUMM TOMIMBOM M LEHHBIM XMMUYECKMM ChipbEM. B cocTaBe
MOMyTHOrO rasa, Hapady C METaHOM, B OOMBLUOM KO/IMYECTBE COAEPXKaTCs STaH, MPOonaH,
OyTaH 1 NeHTaH.

[MyTEM XMMUYECKOW nepepaboTKM MOMYTHbIX HEPTAHBIX Fa30B MOXHO MOYYMTb ropasno
O0o/bLUe BELLECTB, YEM MPU NepepadboTke NPUPOLHOro ra3a. B nonyTHbIX HEPTAHbIX rasax
COAepXaHe MeTaHa MeHblle, @ ero roMosioroB 00/blue Mo CPAaBHEHWIO C MPUPOAHBLIM
rasom.

Ha rasonepepabarbiBalolmx 3aBO4ax MOMyTHble rasbl NOAPa34ensioT Ha CAedyloLmne
dpakumm:

[a30Bbi 6€H3MH COAEPXKNUT B CBOEM COCTaBE NIErko NeTyymne yrieBOAOPOALI (MEHTaH, rek-
caH 1 ap.) Ero npumeHaAoT B Ka4YecTBe AOMNOMHEHVA AN YIYYLIEHUS 3aXnUraHna 6eH3nHa
npv NpvBeAeHUn B AENCTBUE ABUraTENS.

[ponaH — 6yTaHOBasA CMECh (CXKMXKEHHbIV Fa3) LUMPOKO NPUMEHSETCS B ObITy 1 B @BTOTPaH-
CNOpTE B KQYECTBE FOPIOYETO.

CocTtaB NMOonyTHOro rasa

[a30BbIN 6eH




Cyxo¥i ras cxofeH No cocTaBy C NPUPOAHBIM ra30M (B OCHOBHOM COCTOUT M3 MeTaHa 1 3TaHa).
OH ncnonbayetca ANa NonyYeHns 3TnaeHa, auetuneHa, BoAopoda 1 Apyrux BeLlecTs, a
TakXe B KayecTBe Ton/mea. Kpome 3TOro monyTHbIX HEPTAHbIX ra30B MCMONb3yoT A4
nosly4YeHuUsa HenpeaenbHbIX YreBOAOPOAOB, BbIASNAA U3 HUX 3TaH, NMponaH, H-6yTaH U
apyrue.

KameHHbI yronb

KameHHbI yrosib — TBEpAOe TOM/IMBO OpraHu-
4YeCKOro NPOUCXOXAeHWA. B npupoae 3anacos
KaMeHHOro yrns 60/blle, YeM 3anacoB HEDTH.
KaMeHHbIt yrofb, B OCHOBHOM, A06bIBaAOTCS B
Honbacce, B CpegHen Asuun, B KOxHOM KaBka-
3e n B Cubupwn.

Ero vcnonb3yioT Ana OTOMMEHUs XUAbIX [O0-
MOB, B dabpuKax 1 Ha 3aBofdax, NpwW njasne-
HWUW dyryHa 1 CTasn Kak ToMnBO.

Kakue ucmoyuruku monauea pacnpocmpanersi 8 Asepbaiioxcare?
Kaxyro pons uepatom 3mu 3anacel 8 npomslwiaeHHocmu A3epbalionaHa?

¥ [poBepbTe 13yyeHHoe

1. [Mepeuncnnte cxogHble N OTINYNTENbHBIE

4. Ha kakve opakumm noapasnenator

4YepTbl COCTaBa NpUPOAHOro 1 NonyTHOro
ra3os.

. Ha ckonbko npoueHToB ( % ) yMeHbluaeT-
csl 06bEMHas A0Ma KUCopoda, ecnn B
3akpblTOM nomelleHnn obbeémom 100
M3 okedb 1 M3 (Hy) npupoaHoro rasa?
(MprMKTE BO BHMMaHWE TO, YTO B COCTa-
BE MPWMPOAHOrO rasa OObEMHblE 4O
COAepXKaLMXCcs B HEM ra3oB COCTaBASHOT
90% CH,, 4% C,He, 6% N,, a 06béMHas
0ONS KMUC/opoda B BO3AyXxe MOMeLleHNs
paBHa 20%).

. Mepeuncnunte oCHOBHbIE NPUPOAHbIE
NCTOYHWKM Yr1€BOAOPOAOB.

nonyTHble ra3bl Ha rasonepepabdatbl-
BalOLLMX 3aBOAAX, M B KaKMX LLeNax ux
NPUMEHSIOT?

5. CocTtaBbre Cxemy, OTpax<atoLLyto Npo-
OYKTbl, MO/yYeHHble 13 NpPUPOAHOro
rasa, 1 HanuwnTe ypaBHeHN:A 3ThX pe-
aKLUnn.

6. MNpennoxute cxemy nonyyvyeHus oeH-
30Ma 13 NPUPOAHOro rasa. Hanuwure
ypaBHEHWNsT COOTBETCTBYIOLLUMX peak-
LMN.



PA3,£I,EHO
HedTb 1 eé nepBMUHas

nepepaboTka

Kakum 06pazom nosy4atom npodykmel, U306PaXEHHbIE HA PUCYHKE, U3 Hepmu?

Ewé kakux npodykmos, nosy4eHHsix U3 Hegmu, 86l 3Haeme?

Ha tepputopumn AzepbangxaHa, 0CO6eHHO, B baky 1 Ha Kacnninckom Mope CyLecTByOT
KpYyMHble CKBaXWHbl HedTN. Halwa pecnybanka HaxoamTcs B pagy CTpaH Mupa 6oraton
HedTbl0. [Jobblua HedTV B AsepbaraxaHe npoucxoamna B KoHue XIX Beka. Bnepsble B
MUpe aobblya HEDTM METOAOM MEexXaHU4eckoro GypeHnsa 6bi10 ocyulecTBneHa B 1848
rogy B bubn-2nbare. B HacTodllee BpeMa AoOblua B Hallen CTpaHe NpoBOANTCA C CaMbl-
MV COBPEMEHHbBIMM METOAaMM U TEXHONOTEN.

[epBbiti GOHTAH HEGDTU, MO/TyHEHHAS CoBpemeHHas1 HeDTIHAST CKOKUHAY

M0 MEXAQHNYECKOMY OypPeHMIO \ >

Hedtb, nonyyaemas 13 MeCTopoxaeHns, Ha3blBaeTCa Chlpoii HedTbi0. ColpasHghTb He
NPUMEHAETCS Ha NPON3BOACTBE, NPK €€ NepepaboTke Nonyyatot pa‘sénvw/ e FpoayKThbl.

\/5



MepBuyHas nepepaboTka HePTU

JeatensHoCTb

Cobepute Npndop, MOKasaHHbIN Ha PUCYHKE.

XOJIOAUJIbHUK

B 1-yto konby nomectute 100 mn 6eH3nHa 1 Harpente. [Npn KaXaoM MoBbILLEHWN
Temnepatypbl Ha 20°C otgensarte NosyyYeHHble dpakumm, onpenenute nx mMaccy,
B3BECWB Ha Becax, 1 onpeaenute o0bEeM npu NOMOLLM MePHOro unnvnHapa. Onpe-

aennte X N10THOCTb.

[loyemy 6eH3uH He Kunum npu nocmosiHHol memnepamype?

Konuuecmeo @pakyud, nosy4eHHwIX npu Kakoii memnepamype Haubosnbwe?

Kax meHsiemcs nnomHocme, nosyyerHsix @pakyuli ¢ yaeauyeHuem memnepamypsi?

MNepBuyHaga nepepaboTka HedTn. [lepBMYHad
nepepaboTtka HedTn OCHOBaHa Ha GU3NYECKUX
npoueccax. BHavane n3 colpot HedTK n3BMEKa-
0T pacTBOpPeHHbIe rasbl, YAANAT BOAY U MUHE-
pasibHble BELWeCTBa (MECOK, [TINHY, MUHEPA/IbHbIE
cosm n ap.). 3atem HedTb NoaBepratoT GpakuMoH-
HOW NMeperoHke. Npouecc NpoTekaeTt B pekTndu-
KaUMOHHOWM KO/TOHHE.,

OPAKUNMOHHAS AUCTUIIAUNS (PEKTUGUKALMS) —
3TO MPOLECC PA3AE/IEHNS] CMECU HA KOMITOHEH-
Thbl, U3 KOTOPbIX OHQ COCTOMUT.

HedTtb, Harpetas B TpybyaTon nedn Oo Ttemne-
patypbl 350-4000 C, noctynaeTr B pekTtuduka-
LMOHHYIO KOJMTOHHY. BHYTPW KO/TOHHbI MMEKTCA
FOPU30OHTaNIbHBIE MEPEropOaKK (Tapesku) C MHO-
XECTBOM OTBepCTUiA. B pekTudurkaumoHHOM Ko-
JIOHHE MPOUCXOAUT HEMPEPbIBHbIM MPoLEecC UcC-
napeHus 1 KOHAEHCaUMW XUAKNX KOMMOHEeHTOB
HedTH.

M3-3a 6n11M3KON Temnepatypbl KUMEHUA MHOMMUX
YrNeBOAOPOAOB, BXOAALIMX B COCTaB HedTu, BO
BpeMA AUCTUANALUN NOyYatoTCa HE YMCTble Be-
lectBa, a Gpakumu, KMNgwme npu onpegeneH-
HoM TemnepaTtype. Ha BepxHux Tapenkax cobupa-
eTca dpakumMa C HU3KOM TemMnepaTypon KMNeHms,
a Ha HMXKXHUX — C BbICOKOM.

Crioco6 pasgeneHus

cMecu nyTém AUCTUAASLNN
OCHOBQH HQ pas/mynn B temrie-
PATYPAX KUMEHNS KOMITOHEHTOB,
BXOASILUMX B 3TY CMECh.
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MPUPOJA

MpoaykTbl nepBu4YHON NepepaboTkn HepTU
[Npu nepBnyHON Nepepabotke HeDTN NOyYaloTCa cneaytolmne ppaxkumnm:

[a3oBas QpaKums — PEKTUGUKALMOHHBIN a3 C Temneparypoii kuneHus 4o 40°C, B co-
cTaB KoToporo BxoaaT yrnesogopoabl CH, — CyHy,. PaHblue 3T rasbl oxumrann daxkenb-
HbIM cnocoboM. B HacTogdllee BpeMs 3T rasbl MCNOMNb3YTCHA B KayecTBe TOMvBa U
XUMUNUYECKOTrO ChIpb4.

beHsumHoBas ¢pakums (Temnepatrypa kuneHns 40 — 200°C), B COCTaB KOTOPOW BXOAAT
yrnesogopoabl CsHy, — CyHas. Mpr NOBTOPHOM ANCTUANSLUMK 3TOIK GpaKLMM OTAENSHOTCA
HedTenpoayKTbl C HEOOMbLUMM MHTEPBAIOM TEMNEPAaTYPbl KUMEHUA: NETPONENHbIN 2OUP
(40 — 70°C), aBnaLMOHHbIE 1N aBTOMOOUbHbIE 6eH3MHbI (70 — 120°C).

JlurponHoBasi ¢pakums (temnepatypa kuneHus 150 — 250°C), B coctaB KOTOPOW BXO-
oAt yrnesonopoabl CgHig — CiuHso. DTa dpakumna ncnonbsyetcs B kadecTse TonvBa Ans
TPaKTOPOB, MPY30BbIX aBTOMOOGUAEN 1 TEN/T0OBO30B.

KepocuHoBas ¢ppakums (Tfemnepatypa kuneruns 180 — 300°C), B COCTaB KOTOPOW BXOAAT
yrnesonopoabl CpHyos — CigHss. DTa dpakums ncnonbsyetcs B kadecTBe Tonamea ANs
pPEeaKTMBHbIX CAMOMETOB U paKkeT.

lazoinb (temneparypa kunerns 270 — 350°C) ncnonb3yeTcs B KadecTBe AU3E/IbHOro
TonnvBa.

Mocne BbIxofa Bbllleykas3aHHbIX GpakLMii 0cTaeTca BA3Kas XUOKOCTb YEPHOro LBeTa —
Ma3yT.

_. PexTudukannon-
HBIH ra3

=4.6€H3HH

— JIMTPOUH

— KepOCHH

— ra3oujip

CbIpas
HedTb




Ma3syT nCnonb3yeTcs B KayecTBe TOM/IMBa B KOTE/bHbIX. EFO OCHOBHYIO YaCTb 3aHOBO Me-
PEroHdAoT B BakyyMe (Moa HM3KKMM AaBneHunem). 13 masyTa nony4datoT Co/IsspoBbLIe MAC/Ia
(a M3 HUX — AM3e/1bHOE TOM/IMBO 1 CMA30YHbIE MAC/IA), BA3E/IMH (OCHOBA KOCMETUYECKMX
M JIEKAPCTBEHHbIX MPEnapaToB), MapaduH (MCroib3yroT B MpoM3BOACTBE ceeYel). [Tocne
ONCTUANALUMN Ma3yTa OCTaeTcsl TBEpAdbli OCTATOK, KOTOPbLIN Ha3biBaeTCA ryapoHoM. [y-
OPOH LLIMPOKO NPUMEHAETCS B AOPOXHOM CTPOUTENBbCTBE NMpW achansTMpPOBaHWM 4OPOT.

- ——

BazenuH Acoanst

MNapadunH

3arpsisHeHMe OKpyXKaloLen cpefbl Npy Ao6bive 1 Npu nepepadboTke HepTU

[Mpn gobbiye n Npu nepepabotke HedTU NPOUCXOANUT
3arpasHeHne okKpyXatollen cpeabl HedTblo U He-
drenpoayktaMn. 3arpsasHeHne HedTblo, 0COBEeHHO
NPUPOAOHbBIX BOAHbLIX 6ACCenHOB, YpeBaTo TAXENbIMM
nocneactBuAMM. OCHOBHbIMW UCTOYHMKAMM 3arpss-
HEeHMA BOAHbIX 6acCenHOB ABAAETCS A0OblYa HedTH,
TPaHCNOPTUPOBKA HeQTU (Harmpumep, fpu aBapum
TaHKepPOB), OTX0Abl HedTenepepabaTbiBalOLMX 3a-
Bo4OB. [lonaBwaa B BOAY HedTb, pasnmBasachb, 00-
pasyeT Ha ee MOBEPXHOCTU TOHKYIO MAIEHKY, KoTopas
npenaTcTByeT ra3000MeHy, 1 B UTOre NpuBOANT K Bbl-
MUPAHUIO OPraH1M3MOoB, XMBYLLIMX B BoAe. Taxenble
dpakumn HedTH, COBMpPaAAChb Ha AHE BOAHbIX 6accen-
HOB, OKa3bIBaloT rybutesibHoe Aencrene Ha Gaopy u
dayHy. Hanpumep, B 2010 rogy npouvsoulna aBapusa B
MekcurkaHckoM 3anmBe 1 okono 800 MUINMMOHOB K-
TPOB CbIPO HedTN BbITEKO B BoAy. [1py 3TOM aBapum
06pa3oBannCb NATb HePTAHbBIX NATEH, A/IMHA OAHOrO
N3 HMX Bblna 16 kKM, WrnpmHa 90 KM, @ NPOHNKHOBEHME
B rMyOurHy cocTaBnsno okono 1300 meTpos.

Annesa Pagura Anvp3a rbi3bl
(1932-2017)
lMepBas XeHLWwmHa aKagemMmK no
crneynasibHOCTU aHA/IUTUYECKOV XUMUM.
SIB1sieTCs aBTOPOM BAXKHEWNLLIMX paboT
B cepe onpenesnieHns n yaaaeHns
BpeAHbIX BELYECTB U3 BOA,
MO/1y4eHHbIX B
HegpTenepepabaTsbIBaOLMX 30BOAAX.



NPUPOAA
YIrJ1IEBO40PO/40B
UCTOYHUKN

Mpun cxkuraHnm 6eH3nHa 1 Apyrnx BUAOB TOMAMBA, HAPAdy C YIMIeKUCbIM razom, obpa-
3YIOTCA YrapHbIi ras 1 OKCWAbl a30Ta. Bo MHOMMX cTpaHax Ansa yMeHbLUEeHNUS KoM4ecTBa
¥ NpenoTBpaLleHna BpeaHOoro AeNCTBUS STUX ra30B MCMO/Mb3YT KOHBEPTOP C NAaTUHO-
BbIM KaTa/NM3aTopoM. B pesybraTe, 4acTb HECrOpPEBLUIMX YINIeBOA0POL0B KaTaIUTMYECKM
OKUCASIOTCS, YrapHblii ra3 npeBpallaeTcs B YINeKWUCblid ras, OKCUAbl a30Ta pacnajaroT-
CS1 Ha MOJEKYNSIPHbIA @30T 1 KUCIOPOL.

8 O6cygute ™

@ O3Hakomemecs Credyrouumu Gpasamu U 06bsICHUMe NPUYUHY.

a) Hesb3a ocmasnsme 8 3akpbImom mecme (8 2apaxe) a8momMo6Usb C BKAKYEHHLIM
deuzamenem. B 3mom cyyae HaO0 NOCMOAHHO NPOBEMPUBAMb B030YX 8 2aPaXe.

b) Ha 06o4urax aemomobussHeix dopo2 Heab3s CobUPaMb U UCN0/308aMb 5200bl,
mpagsl U 2pubsl, a MAK#e Heb3s NACMu KpynHslld po2amelii ckom.

¢) Ecnu Ha dopozy nponumel He¢pmenpodykmel (6eH3uH, MOMOPHOe Macio u m.o.), mo
N08epPXHOCMb aCPanbMa NOCMenexHo paspywaemcs.

\ J
O ﬂpOBepre 13y4yeHHOoe \
1. Mepeuncnmte nocnenoBaTenbHOCTb 3. 3aBeplunte TabnULLYy.

dOpakLnin, NOMyHYEHHbIX NPU PeKTn-
dunKaumm HedTK, C BO3pacTaHMEM X
TemMneparyp KUneHus.

Hedtenpoayktel  O6nacTtb NpUMeHeHUs

2. l/lcnonb3oBaHWe BOAOpO4a B aBTOMO-
ONNAX B KadyecTse ToMnaMBa aBngaeTcsa
aKoAormyecky 6omaee BbIrogHbIM, YeMm
ncnonb3oBaHne 6eH3nHa. O6bacHUTE
NPUYUKHY.

4. CocTaBbTe CXeMy, COrMacHoO nocnenoBaTelbHoCT MasyT — [1poayKTbl BakyyMHOW
auctunnaumm — O6nact NpUMeHeHna bpakLnii.

5. Kakoi MakcrMasbHblii 06bEM B M> 6EH3MHOBOW Gpakunmu MoydmuTcs npu pekTu-

K dukaumm 10m° HepTH? J

[0ArOTOBETE MPEe3eHTaLIAI Ha TeMy: «3arpsi3HeHe OKpYXatoLLel cpefbl HedTbio

11 HedTenpoayKTamu 11 Mepbl 60PbObI € HIM».




[loBTOpPHAA nepepaboTka 10
HepTenpPoAYyKTOB

Yrcno aBToMo6MNEn pacTéT C KaxabiM rofoMm. B HacTosllee Bpemsa KONmM4ecTBo
nx B Mupe 60/blie ogHOro Munnvapaa. beHsuH, nonydeHHbI Npu NepBUYHOM ne-
pepaboTke HedTn, He MOXET YAOBNETBOPUTL CMPOC Ha TOM/IMBO.

—

Kak moxcHo ygenuyume Konu4ecmeo 6eH3uHa u dpyaux 8udoe monaugHbsIx
npodykmoe?

B koHue XIX Beka Obl/1 NpeanoXeH HOBbIV MeTo, OCHOBaHHbIV Ha NoyyYeHun OeH3nHa
NyTEM XUMUYECKOM NepepaboTkn GpakuUmii HEDTU C BbICOKOW TeMNepaTypont KUMEHNS.
OCHOBOW 3TOro MeTofa ABMNAETCA pas3noxeHne yrneBogopoaoB C O6ONbLION MOeKy-
NAPHON Maccol Ha MONEeKy/bl C Mano MacCcon, KOTOpble COOTBETCTBYIOT 6EH3NHOBOM
dpakumn. ITOT NPOLIECC Ha3bIBAETCA BTOPUYHOM nepepaboTkom HepTtn. [pun BTOpUY-
HOWM nepepaboTke HedTN NPOTEKAIOT, B OCHOBHOM, PeaKUNn KDEKUHIA Y PUPOPMUHIT.

KpekuHr

KpeKWHT (mo-aHmmickmn 03HQYAET Pa3/1oKeHNe) ABNSETCS NPOoLEeCCOM BTOPUYHON nepe-
PaBOTKM TaKMX TAXKENBIX HEPTENPOAYKTOB Kak Ma3yT, KEPOCKH U IUrponH. ECTb ABa BMAa
KpeKuHra:

o TepPMUYECKMI

o KATA/TUTUYECKMNI

Q\
Tepmuyeckui KpekHr NPOBOAUTCA noa AasneHvem 2-7 MIMA v npu Temnepatype 470 \
— 550° C. B npouecce TepMUYECKOrO KpekhHra nponCxXoanT pasnoxeHue yrne Hb (

uenen u 06pa3OBaHl/Ie 6onee MPOCTbIX Npeae/ibHbIX N Helnpeae/ibHbIX yreBoA0oROo ‘B.
4

CigHyy Slim CsHys + CsHyg

TCKCaaCKaH OKTaH OKTCH
\/



PABAEHQ

O6pa3OBaHHble BelleCTBa MOryT pasfaratbCA U

nanee:
CsHig ol C,H,, + C4;Hy

OKTaH Oyran  OyTeH

C,H,, e C,Hg + C,H,
OyTaH 9TaH  OTCH

BeH3uH, MOyYeHHbI TEPMNYECKM  KPEKNHIOM, Usser Mupsaara reissi Opyaxesa

COAEPXKUT MHOIO ankeHoB, B CBA3M C 3TMM OH 06- (1909-1983)

nagaet 6oNblWON OEeTOHAUMOHHOW CTOMKOCTbIO. A3ep6aiIKAHCKNI XUMUK, QKAAEMUK,
OQHako Mpu xpaHeHun Takoro G6eH3MHa askeHbl SIB/ISIETCS] ABTOPOM BAXHbIX PAGOT
NOABEPratoTCA OKUCIEHWIO 1 NonMMepu3aumn. Mpn 110 MPONSBOACTBY W Y71y HLLIEHMIO

KayecTBa CMA304YHbIX maces. OgHa u3
repBbIX KNHOGKTPUC A3epbariaxXaHa,
SIB/ISIETCS MCMO/THUTE/IbHULEN

CropaHmm TaKOoro 6eH3MHa Ha cTeHax unnanHgpa
CropaHung, KnanaHax n Ha Apyrnx OBVXYLLINXCA Ya-

CTAX aBTOMOOUMIEN MNOSABNAOTCH 3aCOopeHn4d. Onsa [710BHbIX POJIEN XY[OXECTBEHHbIX
YCTPpaHeHNA 3TOro HegocCtatka K 6eH3l/lHy B Mpo- puibmax B «CeBu/ib» U «AIMA3>.
LeCCe TepMNYeCKOoro KpekmnHra 006aBNFOT aHTNO-

Kncnntenu.

Ecnn TepMuyeckuin KpekuHr npoBoaaT Npu ewé 6onee BbICOKOW TemnepaTtype, To Mo-
NYYatoTCA HU3KOMOEKYNSpHble YrNeBOAOPOAbl (3TW/ieH, aueTuieH) U apomMatTnyeckmne
yrneBooopoabl (6eH30/1, To/1y0/1). DTOT BUA KPEKMHIA Ha3blBAETCA NMUPOAN30OM. Pasno-
XEeHMe OpraHMyecknx BelwecTB npu Boicokon temnepatype (700-1000° C) 6e3 goctyna
BO3AyXxa Ha3blBAEeTCA MMPOIU30M.

KpekuHroBoe 060pyAoBaH1e bakuHCKoro HegrenepepabaThiBAOLEro 308040

[pu KaTQ/INTMHECKOM KPEKMHIre NPOLLECC NPOTEKAET NpK yy4acTum KaTanm3aTopow\\ o@
CpaBHUTE/NBHO HU3KoN Temnepartype (450 - 500°) ¢ pasnoxeHnem yrnesoaopoaoB
CPaBHEHUM C TEPMUYECKUM KPDEKMHIOM KATaIMTUYECKWIA KpEKUHT 06n1aaael p
MMYLLECTB: &

— lNpouecc npotekaeT ¢ 60/blUeR CKOPOCTLIO;

— B pesynbrate nsomepusaummn o6pasytoTca yrneBoaopoas! C pa3BeTBNEHH
coaepykaT Manoe KoIMYeCTBO a/lkeHoB; V\

Y/

LEnblo U



.

- I'Ionyqume 60NbLWOro KoNnyecTsa I'a3006pa3HbIX NPOAYKTOB, KOTOPble NCMO/Mb3YKTCH
KaK Cblpb& B OpraHn4yeckoM CuHTese,

-
=)

- |_|O}'Iyl-|eHl/Ie 6eH3MHa C BbICOKNM OKTAHOBbLIM YMCIOM U C A/IUTENBHbBIM CPOKOM XpaHeHNA.
OCHOBHblE NMPOAYKTbI KPEKMHIa MokasaHbl B c/ieaytollen Tabnvue:

oQ
lMpoaykt CocraBs ppakumm =
[S)
KpeknHr-ras 80% - yrneBogopoaos C3-Ch 8 S g
(13 HKx 40 %- n3oCcTpoeHns) g§§
KpeKnHr-6eH3unH 30ankeHbl —25%, n3oankanbl - 55%, % % g
apomatunyeckue yrnesogopoabl - 20-30 %. ESS
[n3enbHoe ToNANBO (NErknin ra3onnb) Apomatnyeckume yrnesogopoabl - 40-80%.
Lnpokaa dpakumna (Taxenslin ra3onb) KoHaeHcrpoBaHHble yrnesogopoasbl - 40-60%.

|_|pl/| KaTamimTnyeCKoOM KpekKnHre nponcxoamT He TO/IbKO pacllernieHne yrneBoaoponos, HO
N nNxX nsomepmnsayna:

CH, ~ CH, ~ CH,~ CH, ~ CH, % CH,~CH - CH, - CH,
CH,

MIEHTaH 2-MeTmI0yTaH

PudopmuHr

PrdopmuHr aBnaeTca oaHUM M3 BaxKHbIX MPOLECCOB Npu nepepabotke HedTenpoayk-
TOB. B npouecce pudopmMmnHra obpasytotca apoMatmyeckme yriieBoAopoabl, B pesy/isra-
Te 3TOro NOBbLILAETCH OKTaHOBOE YnCc1o 6eH3nHa. B kauecTBe KaTanmsatopa MCnoib3y-
eTrca nnatuHa. [Npu npouecce pudOpPMUHTa MPOUCXOOAT CeyroLmne NnpoLecchl:

1. Aerugpounkan3saymsi asiKaHoOB.

CH,
t, kat

cH, —kt. + 4H,

2. ,ﬂel’MﬂpMpOBGHMe LUNK/10Q/TIKQHOB!

CH, CH,
2

3. AdeankunimpoBaHme apoMaTnyeCckux yrrieBoAopoA0B:

C,H,
O =0 -en

B pasButne HedTexMMmnyeckon NPOMBbILLIEHHOCTN BHEC/IM HEOUEHUMbIA BKNaA T
TakuX XMMNKOB A3epbaniaxaHa, Kak akagemunku FOocnd Mamvepanues, Ann Kynnes
TaH Mextnes, MypTty3a Harues, M33eT OpyaxoBa u apyrue.

Con-
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@ nposepsre M3yueHHoe

1. Y70 Ha3biBaeTca nuponnsom? Kakve B
OCHOBHOM MpOAYyKTbl MOy4YatoTCsa Mpu
nmponmse?

2. C Kakol Lenbto NpoBOAAT BTOPUYHYIO
(noBTOpHYtO) NepepaboTky HedTenpo-
OYyKTOB?

3. Kakve npenmMyLiectBa BbISBASIOTCA
npu MCNonb3oBaHUKM KaTaamsatopa
npu KPeKnHre?

4. CocTtaBbre 0000LWALYIO CXeMy
peakuuii, NpoTekaloLlmx B npouecce
\ pPUGOPMUHTa.

5. 3aBepLunte cxemy.

Mpouecchbl OcCHOBHble
BTOPUYHOM NpPOAyKTbl
nepepadboTkn HedTn npouecca

6. Kakne BelectBa nony4atorca TepMu-
YECKUM KPEKMHIOM HedTenpoayKToB
npuv pasnoxeHnn H-neHtaHa? OOOCHY -
T€ CBOW MbIC/IM, COCTaBAAA yPaBHEHUS
nNpoTEKaloLMX peakLnii. )

[1OAFOTOBbTE NPe3eHTaLito Ha Temy: «Posib AepbaiifXaHCKiX Y4EHbIX B Pa3BUTIAM
HeTexMINYECKOV MPOMBILLNEHHOCTU.




KauectBo 6eH3MHa U
OKTAHOBOE YN0

iHorna Bo BpeMs paboTbl ABUraTe s B UMINHAPE BO3HUKAET Pe3KNii CTyK, Mponc-
XOAWT N3HOC HEKOTOPbLIX AeTaner asuratens, nagaeT MOLWHOCTb ABuraTens. Yee-
IMYMBAETCA KONMMYECTBO BPEOHbIX BELLECTB B BbIX/IOMHbIX rasax ABuraTens.

@ Ymo no eaquwiemy MHeHUK Ae/1qemca ﬂpU‘IUHOH IMUX HENoAadok?

OeTtoHauusa

Bo Bpems paboTbl ABUraTens 3acacbiBaeTca CMech napoB 6eH3mnHa ¢ BO34yXOM, CMeCh
CKMMaeTcs MoplHeM 1 noaxmuraetca nocpeacTBOM 31eKTpudeckoin nckpbol. O6pasy-
lolmMecs nNpu CropaHuu yrneBoAOPOAOB rasbl PacLUMPSIOTCS M NPMBOAAT MOpLUEHb B
aBmxeHne. CteneHb cxXatns 06beMa ABASETCS BaXXHOM XapaKTepUCTUKOW paboTbl ABW-
ratens aBToMobunga. Yem cuibHee CXMMaeTCst CMecb NnapoB 6eH3MHa C BO34yXOM, TeM
O0NbLUY MOLLHOCTb pa3BMBaeT ABUrateslb U TeM OTHOCUTENIbHO MeHbLLIEe OH pacxoayeT
roptodero. OgHako He BCe copTa 6eH3MHa BblAepXMBaAOT OANHaKOBOE cxaTue. HekoTo-
pble yreBOAOPOAbI MPU CXKAaTUM BOCN/IaMEHSATCS NpexaeBpeMeHHo 1 cropatoT ¢ 60/b-

LOM CKOPOCTbIO, CO B3PbIBOM.

3axuraTenbHas

BxogHon .,
KnanaH

fBuXOﬂHOM
< knanaH

Kamepa
CXKMraHms
nopLieH

unnAvHap

HopmanbHoe cxuranne

[eToHaums ?sii;j:i7



PA3,£I,EJ'IO

2T0 ABASETCA NPUYMHON pe3Koro CTyKa npu paboTte ABuratend. Takoe B3pblBHOE cropa-
HMe 6eH3MHa Ha3blBaeTCs AeToHaumen (Mo-OpaHLY3CKM O3HAYAET — B3PbIB).

OKTaHOBOE 4YMC/I0 FopoYero

KauecTBO 6eH3MHa onpeaenaerca ero 4eTOHAUMOHHON CTONKOCTLI0. KauecTBOo TOMN/INBA,
B NMEPBYIO 04epeb, 3aBUCUT OT CTPOEHUA MOMEKY/ YINEBOLAOPOAOB, BXOAALLMX B COCTAB
6eH3nHa. CamMon HauMeHbLLEel CTOMKOCTbIO K AeTOHaUMn 06n1aaatoT HepasBeTBNEHHbIE
npenenbHble yrnesogopoabl. peaensHble pa3BeTBNeHHbIe YITIEBOAOPOAbI, @ Takxe
HenpeaenbHble 1 apoMaTMyeckmne yrneBoaopoabl 06/1aaatoT BbICOKON AETOHALMOHHOM
CTOMKOCTbHO.

OKTaQHOBOE 4YiC/I0 YNCNEHHO XapakTepmnayeT AeTOHALMOHHY CTOMKOCTb. Yem Bonblue
OKTaHOBOE 4MnCno, Tem 60Mblie AeToHAUMOHHAs CTOMKOCTb. OKTaHOBOE YMC/O H- ren-
TaHa, Ype3BblYaMHO 1erkO NOABEPratoLLEroCs AeToHaUWKW, YCNOBHO MPUHATO 3a Hy/b, @
OKT@HOBOE YNCMO U300KTaHa (2,2,4-TpumeTn/ineHTaHa), obnanatollero BblICOKON AETOHa-
LMOHHOM CTOMKOCTbIO — 3a 100.

CoeaunHeHne /LleTOHALMOHHAS CTOMKOCTh
CH;- CH,- CH,- CH,— CH,—- CH,— CH; 0
CH, — (‘: —CH, - (‘?H — CH, 100 4
CH, CH, v

OkTaHoBOE YnC10 6eH3nHa - 95 03Ha4aeT, YTO AeTOHALMOHHAS CTOVIKOCTb&é/eH?;MV\a paBs
Ha CTOMKOCTM CMeCH, cocToslel 13 95% 1300KTaHa U 5 % H-renTaHa. Vstga Gegbiliofo
KO/TMYECTBA HePa3BeTB/IEHHbIX YINIeBOAOPOAO0B B 6eH3UuHe, I'IOﬂyquI—LQMpr\aKLLI/IéHHOPI
OVCTUNNAUMEN, 3HAaYeHVe OKTaHOBOTO Yicna y HUX HeGonblioe (50-60). @

).
-
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OkTaHoBOE 4nCIo yrneBogopoaoB yMeHbLIAETCA B C/ieaytoleM nopaake:

Yrnesogopoas! psiga 6eH30/1a — M30a/71KaHb! — LinkioaikaHel — AsikeHbl — Hopmarib-

Hble a/IKAHbI

Onsa nonyyeHuss BbICOKOKAYeCTBEHHOW OEH3MHOBOM

dpaxkumm 6bin paspaboTaHbl XMMUYECKME NPOoLEecChl -

nepepabotkn HedTenpoayKToB. B HacTodllee Bpems

MPUMEHSAIOTCH SKOMOMUYECKMe CTaHaapTbl, Perynmpy-
IOLLME KOMMYECTBO BPedHbIX BELLECTB B BbIX/IOMHbIX
rasax TPaHCMOPTHbIX cpeacts. CornacHo CTaHgapTy

[Ins ynydieHns kauectsa
HeH3nHa fonroe Bpems
MCNoNb30BaNM SA0BUTOE

Evro — 6, npumensemomy ¢ 2015 roaa, y asTomo6uns ~ BEWECTBO TETPATUACBIHEL -
C 6EH3MHOBbLIM ABUraTenIeM, Npoexaswero 1 KM myTu, (CoHs).Pb.

COCTaB BbIX/IOMHbIX FA308 HE [0/KEeH MPEBbILWAaTh KO-

nnyecteo 11 CO, O,1 T yrneBoaopoaos, a OKCKMAO0B a30-

Ta AO/KHO ObITb He 6onblie 0,06 T.

O [IpoBepbTe U3yYeHHOE

1. Hem xapakTepusyeTca kKa4ecTBO OEeH3U-
Ha?

2. PacnonoxuTte yrnesonopoas! B nopaa-
Ke BO3pacTaHnsa MX OKTAaHOBOroO Yncna.

1. Tonyon
2. H-rentaH
3. MeTuIumnKnorekcaH

A2,31 B)213 Q1,32
D)1,2,3  E)3,21

3. Kakoil OEeH3UH KayeCTBEHHee, MOofy-
YEHHbI NpY NepBUYHON NepepaboTke
HedTU AWM NONYYEHHbIA NpPU BTOPUY-
HOM nepepaboTkn HedTenpoayKTOB?
OO6OCHy1TE CBOW MbICAN.

4.

~

Bo Bpema npouecca pudopmuHra
STUNUMKNOOYTaH MOABEpPraeTca peak-
UMaM  mn3omepusaumm 1 aernapupo-
BaHWS, U B pe3y/ibrate 3TOro nosyda-
erca  6eH3on. CoctaBbTe YypaBHEHUA
COOTBETCTBYIOLMX peaKkumi.

Yto Takoe craHgapTtel Evro — 67 Mc-
Nnonb3yst WHTEpPHeT-pecypchbl, HananTe
1 BbIICHNTE, KaKOW CTaHAapT NpUMeHs-
eTCA B Hallew cTpaHe.

ABTOMOOWNb OBMXETCA MO MapLUpyTy
Baky-la3ax co cpegHeln CKOPOCTbIO

80 km/uyac. 3a 6 4acoB e3abl B ero

BbIX/IOMHbIX rasax Obl/10 OOHapy»xe-

Ho CO wmaccon 500 r. Kak Bbl ayma-
eTe, COOTBETCTBYET /M 3TO CTaHAapTy

Evro — 67?
J

-
=)

NPUPOJA
YIr/IEBO4OPO/ OB
UCTOYHUKN




PA3,£I,EJ'IO
[lepepaboTka KAMEHHOrO yrns

Bbl 3HaeTe, UTO MCNO/b3YETCHA KOKC N4 MONyYeHNs kapbuaa KpeMHna 1 kapbuaa
KanbLnA, B MPOU3BOACTBE YyryHa v ap.

Y3 kakozo sewjecmaa u kak Noy4arom Kokc?

OCHOBHbIM MPOLIECCOM MO/yYEeHUdA YINEeBOAOPOAOB M3 KAMEHHOro yrisa ABAGETCA Npo-
LLeCC KOKCOBaHUS KaMeHHOro yrm4d. B 370 BpemMa NpOM3BOAAT NMPOIN3 KAMEHHOIO YIS
npu Temnepatype 1000 — 1200°C. [Mpn KOKCOBAHUN KAMEHHOIO YA NOMY4YaroTCs HEKOTO-
pble NPOAYKTbI.

rlpO,ElyKTbI KOKCOBaHuA
KaMeHHOro yrnd

T ST

Kokc KameHHoyronbHasa BopaHbIn pactBop KokcoBbI ras
cmona aMMuaka

KokcoBaHMe KaMeHHOro yrnga OCyLLEeCTBAAETCA B KOKCOBbIX nedax. KokcoBada neyb — 310
METa/I/IMYeCcKaa Kamepa, BHYTPEHHNE CTeHbl KOTOPOW BbICTPOEHbLI U3 OrHEYNOpPHOro Ma-
Tepunana. B neub 3arpyxatot 20 TOHH KAMEHHOro yria 1 B TedeHne 14-15 yacoB HarpeBa-
0T kKamepy. M3 1 ToHHbI yrna nonydator 750-800 Kr Kokca.




Bo BpeMs KOKCOBaHWSA MPOUCXOAAT NPOLECChl MEPBUYHBLIX M BTOPUYHBIX NPEeBPaLLEHN. @
Bo BpeMs nepBuYHbIX NpeBpaLleHnii NonydaeTcst CMecb ra3oB. 3aTeM 06pasyoTcs napbl
KaMEeHHOYrO/bHbI CMO/bl 1 KOKC. [py BTOPUUYHbIX NPEeBPaLLEeHNAX NpoTeKatoT creayto-
LLIMe NPOoLecCh:

ra3oc60pHUK

3arpy3o4Hble

OTBEPCTUS - NPOAYKTHI
; KOHJIEHCAL[U!

KaMepbl O1d
KOKCOBaHUA

Kamepa
ropeHust

pereHepaTopbl /i1l HArpeBaHU KaMeHHbIN

rasa ¥ Bo3ayxa yroJjb
— KPEKWHT ankaHoB;
— NoO/IMMepU3aLNA anKeHOB;
— AernapupoBaHne LUMKI0ankaHos;
— KOHAEHCaLMs apoMaTUyeCcKuX YrmeBOAOPOAOB (10/1y4eHne GeHOos1a, HapTamHa 1 ap.).
MNocne oTaeneHns NoIy4YeHHOro KoKca 06pa30oBaBLUMECH 1ETYUYME KOMMOHEHTbI (KOKCOBbIM
ras) oxnaxaaroTcd. B npouecce kKoHAeHcaumm o6pasyeTcd KameHHOYrosnbHaa cMona. lpu
3TOM MPOLECCe KOHOEHCUPYIOTCHA PSA BELLECTB: aMMmnaK, 6eH30/1 1 ero roMosoru, BOAOPOLA,
OoKCuAabl yrepoaa, MeTaH, 3TUIeH 1 Apyrue.
[Npu NponyckaHuy ra3oBor CMECK Yepe3 pacTBOP CEPHOM KMCNOTbl aMMMAaK MOM10LAETCA.
[Nony4YeHHbIV B pe3y/braTte peakumm cynbdat aMMOHKUS MCNONb3YeTCH B KavecTBe yaobpe-
HWMA. 3aTeM OT KAMEHHOYTO/TbHOW CMOJTbl OTAENAETCA 6EeH30/.
B coctaB KOKCOBOro rasa BXOAWT BOAOPOA, METaH, OKCUAbI YIIiepoa 1 pasHble ra3oobpas-
Hble yrneBoaopoabl. KOKCOBbLIN ra3 NpYMEHAETCA Kak TOM/IMBO U KaK CblPbE B XMMNYECKON
MNPOMbILIEHHOCTU.
OaHNM 13 cnocoboB NepepaboTkn KaMeHHOro YInsa SBASETCS ero rmapuposaHme. B npo-
Lecce rmaprvpoBaHVs KAMEHHOrO YN OpraHMyeckie BELEeCTBa, HAXOASWMecsa B COCTaBe
TOM/IMBA, NPEBPALLAIOTCA B XUAKNE MPOAYKTbl. ITOT NpOLECcC MPOTEKAET B MPUCYTCTBUM
KaTanmnsatopa, Npu NoBbLILLEHHOM TemMnepaType 1 aasneHun. CMecb yrneBoaopoaoB, No/y-
YEeHHbIX BO BPEMA MPOLECCa, MCMOMb3YIOT B KAYeCTBE MOTOPHOIO TOM/NBA.

@ Kakue op2aHuyeckue eewjecmea MOXHO NOJy4UMs U3 KOKCOB020 2030, 3HAS, YMO 8 €20
cocmas exodam H,, CH,, CO, C,H,4? 06ocHyime ceoli omgem, Hanucas ypagHeHus
coomeemcmeyrwux peakyud.

D,

1. YT0 Bbl MOHMMaeTe, Koraa roBopsaT Nof 4. Kak MOXHO TMO/y4YnTb MOTOPHOE TO-
KOKCOBaHWEM KaMeHHOro yrna? NANBO U3 KaMeHHOro yrnga? O0ocHymTe \
CBOW MbIC/N. \
2. Kakre npoayKtbl B OCHOBHOM MOJyyYa- \V
0T MPU KOKCOBAHMM KAMEHHOTO Yrngd? 5. OxapakTepusyiiTte aTansl nepemqulx n o \y
BTOPUYHbIX NpeBpaLleHuii B npo/[_gg:e
3.7ae B OCHOBHOM MPUMEHAETCHA KOKC, KOKCOBaHUs. ‘\\t}
NOYyYEHHbIN B MPOLLECCE KOKCOBAHNA? \\\\\\w
X

\//’/



OTBETbl HEKOTOPbIX 3A0AHUN

Tema 1. CTpoeHMe 1 roMONOrMYecKUin psa ankaHoB

1.D

2. MongpHaga -6, HenonspHaga -1.
3.1;3

5.C

6.72

7.20%

8.1-b,e; 2-¢; 3-a,d

12. 3n+1

Tema 2. [TpoCTpaHCTBEHHOE CTPOEHNE MOJTEKY/T a/TKaHOB

1. sp?

2.109°28"; 0,154 HMm
3. C5Hg

5. a-14; b-50; c-24
6.6

9.B

10.1-¢; 2-a; 3-b

Tema 3. I3omepua ankaHoB

Tema 4. HomeHknatypa asikaHoB

11

2.1,2,3

3. 2,4-aumeTunnrexkcaH
4. gUMEeTUNaTUAMETAH
5. 2,2-gnmeTtmnnponanH ®,

6. AMMEeTMANpoONUIMeTaH \
7. a

10. 2-MeTnnneHTaH; AMMETUINPONUIMETaH



Tema 5. HaxoxageHve B npnpoae 1 cnocobbl MOyYEHNS alkaHoB

. CH,
CoHe

D

3361

13

9. N300YTUIHbIN pagnkan

11. MeTuaxnopua 1 TRETUYHBIA ByTUAXNOPUA

12. 1l-onxnopnponat; 1,2-guxnopnponat; 1,3-amxnopnponaH; 2,2-anxnonponax

o o h~N

Tema 6. Dusnyeckre CBOMCTBA U peakLns rOpeHnst ankaHoB

1L 0L

3. A

4.71

5C

6.56 |

7.3n -8
8.61

9. 25%

10. 7120 kX

Tema 7. Xumnueckume cBoncTBa ankaHoB
C5H,Clg; 6HCI

2.4
D

—

1.

2.
3.
6.
7.
9.

Paznen 2.

Tema 1. loMonornyeckmnin paa ankeHoB, N1EKTPOHHbIE U rpadundeckne Gopmybl
NX MOTeKyN

1.2;3,5

2.CnHyn

3.2,3;4

6. 3 ABOMYHDbIX; 1 TPETUUHbIN
7.10

10. 30

Tema 2. [NpocTpaHCTBEHHOE CTPOEHNE MOMEKY/T a/TKeHOB




Tema 3. HomeHknaTypa ankeHoB

1.C

2. 3-MeTun-4-3TunrekceH-3
3. BUHWUA U TPETUYHbBIV BYTWN
6. n306yTNNEH

7. 3-meTnaneHTeH-1

8. 3,3-anmeTtnnoyTten-1
9.3,21,4,5

Tema 4. I3omepua ankeHoB

1.2:3,5

2.C

3. NepBUYHbIN
5.3

7.3;4

Tema 5. lNonyuyeHne n prsmnyeckre CBOMCTBa akeHa

1.C

( 2.A

é 4.B
\ 5.C

1. 1)-anxnopnponat; 1,3-anxnopnponax; 2,2-anxnopnponaH

Tema 6. XvMnyeckre CBOMCTBA a/IkeHOB
1E

‘ 2. sp? —3 sp3, yBeNMUMBAETCA Ha eanHuLYy
5.B

6.5600r

1.2:3

Pazgen 3.

Tema 1. ToMonornyecknin pan ankagmeHos, rpapunyeckme Gopmysbl 1
NPOCTPAHCTBEHHOE CTPOEHME X MOSIEKY

E
=
.E
-C

g ~N -

5H8

6. N30/IMPOBAHHbIN
8.1,2;5;8

9.10

Tema 2. HomeHkaTypa n n3soMepua ankagneHos

L/
1A
3.16
4. 2,3-aumeTunn-4-n3onponuaneHtagmen-1,4

7.D
10. 2-atnnneHTagneH-1,4 n 4-metnnrekcen-1



Tema 3. [NonyyeHne n prnyeckre CBONCTBA ankaaneHoB

LA
.6

w =

yTEH-1

o o1 b~

.B
. E
.C
1.1-b,c; 2-a,e

Tema 4. Xmmnueckmne CBONCTBA alKkagueHoB

1. n3onpeH (CsHyg)
2.D

5.160 r

8.B

9.1-c; 2-a,b,d

12. nonAnatuneH

Tema 1. lToMonorMyeckunin paa ankMHOB U UX rpadpuyeckne Gopmysbi

MHA YMeHbLLUaeTCH, aHePrna yBe/IM4nBaeTCH

(@)
oon >

.1-a,b; 2-c,d
.D
0.2;4
1. CoHs—
12.3n -3

©owooOUwN S

—

Tema 2. HomeHKNaTypa 1 M3oMepunsa aakMHOB

1. MmeTnnaueTnneH

2.B

4. 4-MeTUNNEeHTUH-2; MeTUNM30NpoNuIaLeTUIEeH
6. 1-c; 2-a; 3-b

9.B

10. BTOPUYHbIA OYTWUA 1 NPONWA;, 3-MeTUreKCaH
1. E

Tema 3. [NonyyeHue, dusmyeckmne CBOMCTBA U peakLMm rOPeHns aakMHOB

11,3

4.D

6.1-b,d; 2-a,c; 3-e

7. 3-MeTunobytagmeH-1,2; NeHTUH-2
9.B
10. B




Tema 4. Xumnyeckme CBONCTBa a/lKMHOB

1.

2.
5.
6.

Tema 1. loMOnornyeckuii paa UMKI0ankaHoB, rpadpuyeckmne Gopmy bl u
NPOCTPAHCTBEHHOE CTPOEHME NX MOEKYN

1E
2.1.3;2
6. E
1.12

=

Tema 2. HoMeHKaTypa 1 MU30MepuUsa LMKI0ankaHoB

1.4;6

2. E

4.40%

5. 1-mMetnn-3-atnnumknodytaH
6. MmeTuneH-3, MetTnn-3

7. aTunumknonponax

1. 1,4-gnmMmeTnnumnknorekcaH

Tema 3. [NonyyeHne n Grusnyeckre CBONCTBA LMKI0anKaHoB

Tema 1. ApomaTmueckue yrneBoaopoabl. MpocTpaHCTBEHHOE CTPOEHME MOJEKY.
6eH30na



Tema 2. HoMeHk1aTypa 1 M30Mepnsa roMo10roB 6eH30/1a

Tema 3. [NonyueHne n dprsnyeckre CBOMCTBa yN1eBOA0OPOA0B psaaa 6eH301a
1.C
D

2.
4.8
5.75%
8.B
10. A-6eH30n; B-metnnxnopua

Tema 4. Xrmmyeckne CBOMCTBA YrNeBOAOPOA0B psaa 6eH30/1a

1LE
2.D
4.

aTUNEH .
5.92¢q 9
6.E /
7.1-b,c; 2-a; 3-d

Tema 5. Ctupon




TEPMWHbI U XUMNYECKUE NMOHATUA

AnkunnranoreHug

AnkunnupoBaHue

Ankun papukan
ApeH
Apun pagukan

AueTuneH

BeH3on
BeH30MHaa Kucnorta

BeHsonbHoOe sppo
(6eH301bHOE KOMbLO)

BonoTtHbIN ras

BpomHas Bopa

BytagueH —
CTUPO/bHbIN Kay4yK

BuHuUnbHBIN pagukan

BuuuHanbHbIN
puranoreHankaH

BTopu4HbIN aTOM
yrnepopa

BropuuHbIn
6yTUNOBBIN pagukan

BynkaHusauus
FeomeTpuyeckas
nsomepus
Mo6puansaumns

Mpapatauua

A

npoaAyKT 3aMelleHna atoMa Bo4opoga atToMoOM
ranoreHa B MOJ1eKyne ajilkaHa

BBegeHne alkKubHOro pagunkasa B 6eH30NbHOEe KO/MbLO

yacTuua, NoslyyeHHast oTLenseHnemM OAHOro atomMa BO-
popopaa B Mmonekyne ankaHa (C,Hznu—)

uMKnndeckme yrnesogopoabl ¢ obuwen popmynomn C.Ha s

‘-IaCTl/ILI,a,O6pa3OBaHHa9| npu ortwenneHnn ogHOro aTto-
Ma BoAopoada oT 6€eH301bHOro Ko/bLa

nepBbl NpeacTaBuTenb ankmHoB (CoH,)
5}
nepBbIr NpeacTaBuUTEIb apOMaTUUYECKUX YI/IEBOAOPOOOB

nepsbIn npeacraBuTesb
(CsHsCOOH)

LMK/, COCTOALLNIM M3 LWeCTM aTOMOB yrniepoaa 1 obLuen
TI-CUCTEMbI

apomMatnyeckmnx KNCNoT

CMeCb rasoB, COCTOALLAs B OCHOBHOM U3 MeTaHa,
06pa3oBaHHas B pesy/bTate pPas/oXeHUs OCTaTKoB
PACTUTENbHbIX U XUBOTHbIX OPraHN3MOB

pacTBop 6pomMa B BOAE, NCMOMNb3YyeTCHA Kak peakTus 41s
onpeaeneHus HenpeaesbHbIX YrNepoaoponos

NPOAYKT cononnMmepmsaumm gmBumHMNG 1 BMHMNGEH30M1a

yacTuua, NonyYyeHHaa OTWEen/IEHMEM OOHOrO aTtoma
BOOoOpoAa oT Mmonekysbl atnneHa (CH,=CH,)

ounranoreHonpon3BoaHOE as/lkaHa, B KOTOPOM aTOMbl
rasioreHa Haxogdatca npun cocegHMUX atomax yrnepoaa

aToM yrriepoaa, COEAMHEHHbIN C AByMA aToOMamu yrnepoaa

yacTuua, NolyyYeHHas oTLenIeHMeM O4HOMo aToma
BOAOPOAA OT BTOPUYHOIO aToMa yr/iepoaa Moseky bl
H-OyTaHa

- m
peakumus Kaydyka C Cepo

«“ NS

X
obpazoBaHue opbutanern ¢ 0 anMHaKoBOM GOpPMOn 1

3Hepruen ns opbuTtanen pasnnUHON KOMGKUHaLIUMN

MOJIOXKEHME 3aMeCTUTeNIei MO OTHOLLIEHMIO K NIIQCKOSTUAY
TT-CBA3M ‘ 4

npuncoeamHeHne MoneKysnbl BOAbl K BEELECTBY



MppupoBaHue
MopeHue

Mpadpuueckan
dopmyna
l'yapoH

AervpgpupoBaHune

AervpaporanoreHu-
poBaHue

AnBuHun

N306yTnn-papgukan

MBOHMPOBBHHbIe
anlkKaguneHbl

N3omepusauusa

N3onpeH

Msonponun-pagukan

Kap6oaHuoH

Kap6okaTuoH

Kayuyk
Ka4vecTBeHHan
peakuusa

KoHblornpoBaHHble
ankagveHsol
Kymon

KyMynupoBaHHble
anKkagueHbl

MazyT

MexknaccoBasi
nsomepus

MeTaH

10,

npncoegnHeHne Boaopoaa K opraHn4yeCkKnM Bellecteam

peakKunn nosIHOro oOKNCNeHMqA, KotTopble NpPoTeKatoT C
BblaeneHnem ceeta 1 Tensia

nokasblBaeT COCTaB MONEKY bl MPU MOMOLLM XUMUYECKNX
3HAKOB U CBA3en

TBEPAbI OCTAaTOK NOC/IE BaKyyMHOW ANCTUANALMN Ma3yTa

a

oTennieHne Bogopoaa OT MO/IEKYN OpraHNJYecknx coeam-
HEeHUN

oTLLeneHNne aTOMOB BOAOPOAA U ranoreHa oT MOMEKY
OopraHn4ecKnux CoeanHeHumn

NcTopunyeckoe HasBaHue bytagmeHa-1,3
n

YyacTuua, NolyyYeHHas OTLEeNIEHMEM OQHOMO aToMa
BOOOPOAA OT NMEPBMYHOIO atoMa yrnepona MoseKy bl
n3obyTtaHa

aTOMbl yrnepoga npu OBOWHOW CBA3MN pasgeneHbl AByM4A
n 6onee OAVNHAPHbIMU CBA3AMU

peakunn, Npu KOTOPbIX HE MEHSAETCH KOMMYECTBEHHbIN U
KaueCTBEHHbI COCTaB, OAHAKO MNPOUCXOOUT N3MEHEHME
CTPYKTYpbl BELLECTBA

NCTOpnYeckoe HasBaHue 2-metunbytagmeHa -1,3

Yyactumua, nonyvyeHHaqa otwensieHnemMm ogHoro atomMa
BOAopoAa OT BTOPMYHOIo atoMa yrnepona B MOJeKyrne
nponaHa

K

OopraHu4yeckasi YacTmua, B COCTaBe KOTOPO HaXxOaMTCS
OoTpULATENIBHO 3apsiXKeHHbIi aToM yrnepoaa

opraHn4yeckasa 4actmua, B CoCTaBe KOTOpOVI HaxoaunTcq
MONOXUTETbHO 3apﬂ)KeHHbll7I aTtoM yrnepopna

npoaykKT nonnMepunsaunm ankagneHos

peakuna onpeageneHna selectBa

aTOMbI yriiepoga nNpu ABOMHOM CBA3W pa3aefieHbl O4HOM
OAMHAPHON CBA3bIO
NCTOpMYecKoe Ha3BaHMe n3onponunbdeHsona

y ankagueHoB 3TOro Tuna ABe ABOMVHbIE CBA3WM HAXOAATCS
Yy OOHOro atoma yrnepoaa

M

TsHKENaa ppakuma, noyHeHHasa npu NnepBuYHoOm
aucTUANauUMmn Hedtm

N30Mepnsa Mexay BEeLLeCTBaMM, OTHOCSALLMMCS K pa3HbiM By,
KnaccamMm Ay

nepsbln NpeacrtaButenb ankaHos (CH,)



MeTa-nonoxeHune
MeTtuneHoBasa rpynna

MeTunoBbin pagukan

MoHomep

HepasBeTBneHHoe
CTpOeHue

HykneodunbHana
yactmua

OneduHbl

OpTo-nonoxeHue

Mapa-nonoxxeHue

MepBUYHbIN aTOM
yrnepopaa

MepmaHraHar kanusa
MonunatnneH

MponunoBbin
(H-nponwn) pagukan

Pagukan

Pa3BeTBneHHoe
CTpoeHue

Pa3noxeHune

Peakuus Bropua

Peakuuna KoHoBanosa
Peakuusa KyuyepoBa

Pe3unHa

PektndpunkaumoHHas
KOJIOHHa

B 6€H30/1bHOM KO/IbLie 3aMeCTUTENN HAXOAATCSA B
1,3-nonoxeHumn

—CH, — rpynna

yacTuua, NoyyYeHHas OTLEeNIEHMEM OQHOMO aToMa
BOOOPOAA OT Monekysbl MeTaHa (CH;—)

HNU3KOMOJIEKYNSAPHbIE BELLECTBA, U3 KOTOPbIX
CUHTE3MPYIOT MOMMMEpHI

H
CTpOeHue, cocToslLlee U3 Noc/eaoBaTe/IbHO
CoefMHEHHbIX aTOMOB yrnepoaa
oTpuLIaTE/IbHO 3apsaAXeHHana YacTuua (Hanpumep,
Br)

(o]

NCTopnyeCkKoe HasBaHMe alkeHOB

B 6€H30/1bHOM KO/IbLie 3aMeCTUTENN HaXOaATCA B
1,2-nonoXxeHumn

n

B 6€H30/1bHOM KO/1bLie 3aMecTUTenn Haxoaarca B 1,4-
MoMOXeHUn

OOVH aTOM yrnepofa CoOeanHEH C O4HUM aToM
yrnepoga

BOAHbIN pactBop KMnO,, 9BNSeTCS peakTMBOM npu
onpefeneHnn HenpeaenbHbIX YyrneBo4opPOa0B

npoaAYKT peakunn nonmnmMmepunsaummn atnneHa

Yyactmua, nonyvyeHHaqa otuwensieHnemMm ogHoro
atoMa BoOAopoaa OT nepBUYHOIro atoma yrriiepona B
MOJIeKy/ne nponaHa

P

YyacTuua, MMetoLWwas Ha Noc/ieAHeM 3/1IEKTPOHHOM
Cnoe oaMH HecrnapeHHbI 3NeKTPOH

CTPOEHME, COCTOSLLEE U3 INaBHOW Lenu n
npuncoegnHeHHbIX K Hewn paankanoB

npouecc pa3noxeHna ogHOro C/1I0XKHOro Bellecrtea
Ha HeCKOJ/IbKO HOBbIX BelLeCTB

NonyyYeHne asrikaHoB NpU peakunn ankniranoreHu-
0O0B C akTuBHbiMM MeTannamu (Na, K)

peakunsa afikaHoB C a30THOM KMCMNOTOM

peakuua rmapaTaumm ankMHoOB ) 4

3M1aCTUYHbIV MaTepuan, NOMyYEHHbIR NPy PEAKLIA,
Kay4dyka C cepom

YCTPOMCTBO AN AUCTUNAALUNK HEDTHU

I



Curma-cBsisb

Cononwmepusauvm

Ctunpon

TeTpasapuyeckoe
CTpoeHue

Tonyon
TpaHc-usomep

TpeTnU4HbI aTOM
yrnepopa

TpeTnyHbIn
6yTUNOBbIN pagukan

TpuBuanbHoe
HasBaHue

YrnoBoe HanpsihkeHue
(HanpshxeHune
Banepa)

®dpeoH

LenHas peakuusa

Lnc-nsomep

YeTBEepTUUHbIA aToM
yrnepopga

S60HUT

AnekTpodpunbHasn
YacTtuua

STuneHrnukonb

C @
CBsi3b, 06pa3oBaHHas NepeKpbiBaHNEM 3/1EKTPOHHbIX

opbuTanen Boonb NPAMON, COeAUHSIOLWEN LeHTPbl aTo-
MOB

peakuunsa nonnmepunsaumm, npoTekatroLas npu y4actmm
OBYX pPasHbIX MOHOMEPOB

apomaTM4yeckoe CoenHeHne, cocTosiLee 13
deHnNbHOro N BUMHUABHOIO pagnkanos (CgHg)

T
NMPOCTPAHCTBEHHOE CTPOEHMNE a/IKaHOB

NncTtopmnyeckoe HasBaHne MeTunbéeHsona
n3omMep, B KOTOPOM OaAMHAKOBbIE 3aMeCTUTe N
HaxXoaATCA MO pa3Hble CTOPOHbI M/TOCKOCTU TT-CBA3U

aToOM yrnepoaa, CBA3aHHbIN C TPEMSA aTOMaMM yrnepoaa

yacTuua, Nony4YeHHas oTLen/IeHNEM OQHOro aToma
BOOOPOAA OT TPETUYHOIO aToMa yriepoa B MO/iekyne
n3obytaHa

NCTOPMYECKOE Ha3BaHMe OpraHUYeCcKnx CoeamHeHun
Y

OTK/TOHEHNA Ba/IeHTHbIX YI/10B B MOJ1EKYy/1lax
LUMKNOoaKaHOB

>}

CMeCb ranioreHonpPomn3BOAHbIX, B OCHOBHOM MeTaHa U
sTaHa (Hanpumep, CF;Cl)

L

Lenb nocnefoBaTesbHbIX peakuui, Koraa Kaxaas
peakumnsa ABMASETCA NPUYNHOW Nocneaylowen peakumm

n3omMep, B KOTOPOM OaAMHAKOBbIE 3aMeCTUTe N
HaxXoaoATCA no oaHy CTOPOHY MNJTIOCKOCTU TT-CBA3U

y

aToM yrnepoaa, COeMHEHHbIV C YeTbIpbMs aTOMaMu
yrnepoga
)

TBEPAbIN, HESNACTUYHbIAN MaTepuan, NoslyvyaeMblii
BY/IK@HM3aLUmMeln Kayyyka V4

NONOXWTE/NbHO 3apsXeHHas YacTuua (Hanpumep, H')

I'IepBbIVI npeacTaBnTENb ABYXaTOMHbIX CMNPTOB,

P

N\



NCMNOJIb3OBAHHAA JIUTEPATYPA

1. Abbasov M., Abbasov V., Abisov N., Sliyev V. Umumtahsil maktablarinin 7-ci sinfi iciin
Kimya fonni Gzre darslik. Baki, “Aspoligraf”, 2016, 96 sah.

2. 9liyeva R., Abbasov V., Maharremov A., Abbasov M., Haciyeva S., Abisov N,, Sliyev V.,
Sliyev A. Kimya. Umumtahsil maktablarinin 8-ci sinfi iciin darslik. Baki, “Aspoligraf”,
2015, 200 ssh.

3. Latifov I., Mustafa S. Kimya. Umumtahsil maktablarinin 9-cu sinfi iciin darslik.
Baki, “Baki” nasriyyati, 2016, 204 sah.

4. Maharramov A.M., Maharremov M.N. Uzvi kimya. Baki, 2006, 538 s.

5. Epemun B.B., KyabMeHko H.E., JlyHuH B.B., po3goB A.A., TepeHuH B.N. Xumua.
10 knacc. MpodunbHbI ypoBeHb: yyeb. ansa obueobpasoBaT. yupexxaeHui. 2-e 1sa,.,
M.: Opoda, 2012, 463 c.

6. Pyosutnc IE., ®enbaman O.I. HeopraHmyeckasa xumusa. OpraHnyeckasa XMMus.
9 knacc y4eb. onia obweobpaszosar. yupexgeHuit. 13-e nsg. M.: MNMpoceelerne, 20009,
191c.

7. TpaBeHb B.®., OpraHnyeckasa xumusi. M.: «KAkageMkHuras, 1. 1, 2004, 727 c.

8. Earl B., Wilford L.D.R. GCSE Chemistry. Second edition. Hodder Education an Hachet-
te UK Company, 2001, 298 p.





