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Azdrbaycan Respublikasinin
Dovlat Himni

Musiqisi Uzeyir Hacibaylinin,
sozlori Ohmad Cavadindir.

Azaorbaycan! Azarbaycan!

Ey gohroman ¢vladin sanli Votoni!
Sondan 6trii can vermaya ciimls haziriz!
Sondon 6trii gan tokmoyo climlo qadiriz!
Ugrangli bayraginla mosud yasa!

Minloarls can qurban oldu,
Sinon horbo meydan oldu!
Hiiququndan kegon asgor,
Horo bir gohroman oldu!

Son olasan giiliistan,
Sona hor an can qurban!
Sono min bir mohabbot
Sinomdos tutmus mokan!

Namusunu hifz etmayo,
Bayragini yliksaltmoyo
Ciimls gonclor miistaqdir!
Sanli Vaton! Sanh Voton!
Azorbaycan! Azorbaycan!
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YcnoBHble 3HaKu

JlesTenbHocTb

MpoBepbTe cebs

@ 06cyxaenne

0 MposepbTe
U3yYeHHoe

[NokazaHa nHopMaumMs, co3gatollas NPaKTMYEeCKYO BO3SMOXHOCTb
019 NO3HaBaTeNIbHON AEATENBHOCTM U MPUOOPETEHNSA YCBOEHHbIX
3HaHWM B OPME YMEHNI 1 HaBbIKOB.

[Noka3aHa 3agayva, OTHOCHLLAACH K TEME, N ee peLleHme.

3agava, COOTBETCTBYIOLLAdA 3a4ade, pellaeMoin B 6/10ke
npuMepa 1 gaH ero oTBeT.

Yyalmeca o6cy>kaatoT Temy.

OTmMeyvatoTcs BaXHble MOMEHTbI 13 TEM, npenogaBaeMblX B
npeablayuipe rogbl.

MpPUBOAATCA MHTEPECHbIE haKTbl MO Teme.

[aHbl 3agaHns ANs onpeaeneHns ypoBHSA NprobpeTaeMbix
HaBbIKOB.

3akpenneHve Tembl

Bbl MOXeTe nocMoTpeTb
BUOEO U aHUMALUIO,
CBA3aHHble C TeMOW,

obpatuBWUCL K QR-kogam
B yuebBHuKe.




BBEOEHUE

OpraHnyeckas XMMUg U3ydaeT CoCTaB, CTPOEHME, CBOVICTBA U MPUMEHEHMEe opraHu-
yeckux Belects. O6Len 0COBEHHOCTbIO A1 BCEX OPraHnyYyeckux BeLIeCTB 9BIAETCA
Ha/MuMe B COCTaBe YIMIepPOAHOro atoMa. B COCTaB OpraHUUYeCcKnx COeduMHEHUN, Kpome
atoma yrnepoaa, BXoAAT aToMbl BOAOPOAA, KUCIOPOAa, a30Ta, rafloreHos, ¢ocdopa v ap.

B HacToduiee Bpems 13BecTHO 6onee 20 MUIIMOHOB OpraHUYecknx CoeanHeHun.
MpUYNHO 3TOro ABNSETCS TO, YTO YINepPOAHble aTOMbl Mexay co60i U C APYrMMmn atoma-
M1 0OPasyoT YCTONUMBYIO XMMUYECKYIO CBSA3b.

HeT peskoi rpaHu Mexay HeOpraHM4eckrMM 1 OpraHMYeckrMmn BellecTBamn. He-
KOTOpble COeAMHEHUs yrmepoaa, HanpuMmep, MOHOOKCUA Yriepoaa, AMOKCUA Yriepo-
[a, YronibHasa KMCnota 1 eé conv no CBOMM CBOMCTBAM He OTHOCHATCHA K OpraHuyecknMm
BellecTBam.

Mo cocTaBy cambIMU MPOCTENLLMMMU OPraHUYECKUMU CORANHEHNAMI ABAAKTCS YI/e-
BOOOPOAbl. B 1x cocTaB BXOAAT TONBKO aToMbl yrepoda v sogopoaa. OctanbHble opra-
HUYECKME COeANHEHNSA MOXHO PacCMaTpPUBaTh Kak MPOU3BOAHbIE YITIeBOA0POAOB.

OpraHuyeckue CoeiIMHeHNs NoapasaenatoT Ha ABe rPynbl: MPUPOAHOIO MPOMCXOX-
AeHns (HedbTb, NPUPOAHbIA ras, LUenmon03a, Kpaxman v ap.) 1 CUHTeTuYecKme.

K opraHn4yecCknmMm coeanHeHnAM nNpnpoagHOro NPponNCxXoXaeHnAa OTHOCATCA TaKXe Be-
uiectBa, 06p83OBaHHbIe B XXMBbIX OpraHn3mMax. Kak npuMep MOXHO NOoKa3aTb HYK/TenHO-
Bble KMCAOTbIl, OEKU, XKUpbI, yrnesodbl, (.‘DepMeHTbl, BUTAMWHbI, FTOPDMOHDbI 1 T.A4.

OCHOBHOI YacTbio 60/bLIMHCTBA NIEKAPCTBEHHbIX MPenapaToB ABAAIOTCS OpraHuye-
CKVe BellecTBa.

BOMbLIMHCTBO CUHTETUUECKUX Y OPraHUYeCcKnX COeAMHEHUI Nony4YatoT Npu nepepa-
60Tke HedTW, MPUPOAHOrO rasa, Yris U ApeBeCHHbI.

LOCTUXEHUSAMY OpPraHUYecKom XMMUM NOMb3YTCS NPU NPOM3BOACTBE CTPOUTENb-
HbIX MaTepManoB, B CEbCKOM XO3ANCTBE, B MeAMLMHe, B 2N1eKTPOTEXHMKE, B MPOMBbILL-
NEHHOCTM NONYNPOBOAHUKOB U Ap.

Henbsga npeacrtraBUTb COBPEMEHHYIO XN3Hb 6e3 CMHTEeTUYECKOro TOM/IMBA, CUHTETK-
HeCKNX MOoLWKnMX cpedcTts, NomMeposB, nnactn4eCknx Macc 1 Kpacawmx BeleCcTB.

Ho Hago yunTbiBaTh TO, UTO HEKOTOPbIE OpraHnyeckre BellecTsa, 0CTaBasCh 4o/roe
BpeMA B NPMPOOHON Cpeae, CO34atoT 3KOornyeckmne npobnemo.

OpraHuyeckme CoeanHEHNA N3BECTHbI NOASM C AaBHUX BPEMEH. B ApeBHMe Bpeme-
Ha MoAM UCNOMb30BaIN PACTUTENbHbIE SKCTPaKTbl NpW NedeHunr 6one3Hel, Hatypalb-
Hble KpacKu ANg OKPAaLUMBAHUA TKaHen. Bbinn n3BeCTHbI CNOCOObI NOyYeHUsa Mblna n3
XMPOB, CMNPTHbBIX HAMUTKOB, YKCYCa.

MNepuog oo XVIII Beka HasbiBaeTCs anxnmMmen. AIXUMUKKU NCKau «GUIoCOPCKUA Ka-
MEHb», KOTOPbI OOMKeH Obl1 NPeBPaTUTbL M0OON MeTana B 30/10TO U /IeYNTb OT BCEX
6onesHen. B a10T nepuon Obinv U3roToBAEHbl OObLIMHCTBO 1AabOPaTOpPHbIX 060pPYya0-
BaHWA, YCOBEPLUEHCTBOBAHbLI METOAbl OUMUCTKN OPraHMYeCcKmx BeLLeCTB M pacluMpeHbl
061aCT NPAKTUYECKOro MPUMEHEHUSA XUMUN,

OpraHunyeckas xvMusa Kak oTaefbHaa Hayka Oblna chopmmpoBaHa B Hadane XIX
Beka. B T0 Bpemsa yU4éHble cnuctematnyeckn U3yyanm opraHnyeckmne BellecTsa, noyyeH-
Hbl€ W3 XMBbIX OPraHn3mMoB.




PaHblle cuMTanochb, YTO OpraHMyeckne BellecTBa MOryTt O6pa3OBaTbCF| TO/MTbKO
B KMBbIX OpraHmM3amMax nof BAUAHWNEM ©KU3HEHHOW CW/bl» (BVITaI'IVICTl/NeCKa‘FI TeOpl/Iﬂ).
Honroe BpeMa XMMNKKN He MOTTIM NO/1y4daTb OpraHn4eckne BeuwleCtBa M3 HeopraHnMyeCckKnx.

Brnepeble Hemeukuln yuéHblin ®.BE&nep nonyumn m3 HeopraHM4eckoro BeulecTBa
(UmaHaT aMMOHMA) OpraHMyecKoe BeLecTBO (kapbamua).
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NH,0—C=N —'— NH,~C—NH,
umnaHaT-aMMOHNA KGDGBMM,D,

Hanee AKonbe, M.Beptio, A.ByTnepoB CUHTE3UPOBaAIV OpraHMyeckme BellecTsa 13
HeopraHu4eckmx.

C Havana XIX Beka 6bl/1M NPOBEAEHBI MHOFOYNCIEHHbIE MCCNEA0BaHWA, MOMyYeHbl B
YMCTOM BMAE N U3yYeHbl B 60/IbLIOM KONMMYECTBE OPraHnYecKmne BeLLeCTBa, BXOASLINE B
COCTaB Y€/10BEeYEeCKOro opraHn3Ma, pacTeHuin U nuTaTebHbIX NPOAYyKTOB. He 6b110 06-
HApPy>XeHO HMKAKOro OTHOWeHUA Mexay CTpoeHnem U CBOWCTBAMW 3TUX BeLllecTB, He-
CMOTP4A Ha Mx 60/1bLIOE KOMMYeCTBO. HO Bbl/10 M3BECTHO, UTO B COCTaB 60/1bLUMHCTBA Op-
FraHNMYeCKMX BELLeCTB BXOOAT yr/1epo, BOAOPOA, KUCOPOA N B HEKOTOPbIX COEANHEHNAX
nMeeTcs eLlé a3oT W ApYyrne 3/1EMEHTbI.

B cepeanHe XIX Beka A.M.ByTnepoB BbIABUHYN TEOPUIO XUMUYECKOTO CTPOEHNSA Op-
raHn4eckmnx coegnHeHuin. O3HaKOMUMCS C HEKOTOPBIMW OCHOBHbBIMW MOTOXEHUAMM STON
TEOPUN.

1. ATOMbI B MO/IeKynax opraHuyeckmnx BELLECTB coenHeHbl B ONpeaeEHHON Nocneno-
BATENIbHOCTN COMMTAaCHO WX BaNEeHTHOCTAM. B opraHmnyeckux BellecTtBax yrnepoa 1V,
Bogopofa |, kmcnopoa Il BaneHTHbl. [Topaaok coefHeHVsa aToOMOB B MOJIEKY/1E Ha3bl-
BAlOT XMMUYECKNM CTPOEHMeM BellecTBa. B opraHnyeckmnx BellectBax B OO/bLUIMH-
CTBE C/ly4aeB yIMepoaHble aTOMbl, COEAUHAACH APYr C APYrom, 06pasyioT Lenb (yrie-
POAOHbIV CKeneT). YrnepoaHas Lenoyka MOXeT OblTb OTKPbITOM U 3aKpbITO (UMKN).
CoCTaB OpraHnYyeckyx BeLLeCTB n306paxaetcsa CTPYKTYPHOU GopMynon.
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OTKPLITOro CTPOEHUS H H

Linknnueckoro CTpOoeHund
2. CBovICTBQ BeLIEeCTB 3ABUCHAT HE TO/IbKO OT MX KQYECTBEHHOrO U KO/IMYECTBEHHOIO
COCTaBA, HO U OT XUMNYECKOIro CTPOEHNA MOJIEKY/I.

CyLlecTBYIOT BELLECTBA, UMEKOLLME OANHAKOBBIA XMMUYECKUA COCTaB, HO pa3Hoe X1UMU-
yeckoe CTpoeHue 1 MO3TOMY pas/simuyatolmecsd apyr oT Apyra cBoncTBamu. Hanpumep,
MOXHO HanucaTb ABe CTPYKTYpHble GOpMy/bl A9 COeANHEHN ¢ cocTaBoM CyHyq.
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BelecTBa, MMeioLLMe OMHAKOBbIN COCTaB, HO Pa3HOEe CTPOeHMWe, Ha3blBAlOTCH M30-
Mepamu.

3.B MOJTeKy/nax opraHnyeCknx selleCtB atTOMbl M Fpynrbl aTOMOB B3aMHO BINAKOT APYr
Ha Apyra. HecMoTpst Ha TO, 4TO B COCTaB HEKOTOPbIX OPraHMYeCcKMX BELLEeCTB BXOAUT
O[IMHAKOBAas rpyrnmna aToMoB, OHW NMPOABNIAOT PasHble XMMUYECKMe CBOICTBa. Hanpu-
Mep, 1 STUIOBbIA CMINPT, U YKCYCHasA KUCIOTa B COCTaBE UMEIOT TMAPOKCUIbHYIO Fpymy.

0
CH;—CZ
> >on

YKCyCHad KMCnoTa

CH;— CH,—OH

3TUMOBbLIN CIUPT

OTK BELLECTBA NMPOABNAOT Pa3Hble CBOMCTBA, HECMOTPA Ha TO, YTO UX QYHKUMOHA b-
Hble Fpynnbl OAMHAKOBbI. B TO BpeMa kak B BOAHOM pacTBOpe 3TW/I0BOro cnupta uBet
NlaKMyca He MEHSETCA (HelTpanbHaa cpeaa), B PacTBOpPe YKCYCHOM BOAbl TaKMyC Kpac-
HeeT (kncnaqa cpeaa). [MprUyYnMHON 3TOro ABNSETCA Pas3/IMYHOE BANAHNE aTOMOB B MOMEKY-
ne gpyr Ha gpyra.

Knaccnpukauma opraHmveckux BewecTtB. OpraHnyeckne Bellectsa knaccuduum-
PYIOTCH MO HECKONMbKUM 0CO6eHHOCTAM. [pn knaccnoukaumm opraHnyeckux BeLlecTB
nepBbiM OeIOM YUYMTbIBAOTCA OCOOEHHOCTM YITIEpOAHON Lenu monekynbl. [1o cTpoe-
HWIO YITIEPOAHON Lenu pasinyatoT COeANHEHUS C OTKPBITON Lenbto (anudatmyeckme) 1
3aKpbITOM Lenblo (Umknnyeckuid). o coctaBy cambiMK MPOCTENLLIMMW OPraHnYeCKUMm
COEAIHEHNAMU ABMFIOTCA YITIEeBOAOPOAbl. AnndaTnyeckme yrneBoAopPOabl AeNATCH Ha
npefenbHble 1 HenpeenbHble YrNeBOAOPOAbl, @ UMKINYECKNEe — Ha anuLUUKInYecKne u
apomartuyeckne yrnesoaopoabl. B npenenbHbix yrineBoaopoaax MMeKTCa TOMbKO oan-
HapHble C — C cB93K, @ B HeNpee bHbIX YINeBOAOPOAaxX Takxe nmetotcs ABonHble C=C
n TporHble C=C cBa3u (Tabnuua )

Yrneesopopopbl HassaHue knacca n o6wasn popmyna Mpumep
AnkaHbl (npegenbHble yrnesogopoabl) C,Hani CHST;EH3
AnkeHbl (HenpeaenbHble yrnesogopoabl) CoH,, CH,=CH,
Anudatmueckne 3TEH
yrneeopopoabl | ASKWHbI (HenpeaebHble yrieBoaopoabl) CH=CH
CiHzn2 3TUH
AnkaguneHbl (HenpeaenbHble yrieBogopoabl) CH,=CH-CH=CH,
CiHan2 6yTaaneH-1,3
CH,
Anuvumknuueckue yrnesogopoabl C.Hs,
(umknoankaHbi) H,C CH,
Lnknunyeckne e
yrneeogopopabl
H
HC CH
ApomaTnyeckme yrneBoaopoab!
CuHan6 (@peHbl) HC CH
CH
6eH3on

CyllecTByeT MHOXECTBO OpraHn4eckux COeIMHEHW, B KOTOPbIX K YrNepoaHOMY aTo-
My KpOMe aToMa BOoAopoada NpUCOeaMHEHbl U Apyrie aToMbl UAW rpynna aToMoB. Takue

coenHeHNA Ha3bIBAOTCA OpraHnyeckMmMyn coegnHeHnamm C d)yHKLlMOHaﬂbHOlZ prHFIOVI.




CDyHKLI,I/IOHa}'IbHaﬂ rpynna — 370 atoOM WK rpynna atoMoB, KOTOpad onpegender Xa-
pakTepHble XMMUYeCKre CBONCTBA BeLLEeCTBa U ero NPUHALIEXHOCTb K onpeaenéHHOMY
Knaccy coeanHeHnn. B meecneuyiou.l,em Tabnmue aaHbl OCHOBHbIE KacChl opraHnye-
CKUX COeUHEHUN C beHKLI,l/IOHaJ'IbeIMVI rpynnamMmm.

d,YHKLIMOHaﬂbHaSI rpynna

HasBaHue knacca

Mpumep

F, Cl, Br, | ranoreHsbl lanoreHonponssogHble = CHs;—Cl xopmeTaH
—OH CnunpTbl CH3;—OH meTaHon
MmopokcunbHaa rpynna deHonbl CsHsOH deHon
(0]
—Cc* S
\H Anbaervapi \ dopmanbaerng
H
AnbgerngHas rpynna
(0]
—
—C\/ CH _C¢O yKCyCHas
OH Kap6oHOoBble KUCNOTbI I KUCAOTA
OH
Kap6okcunibHasa rpynna
N O— CnosHble 3¢upbl CH3—C\ SIS
O-CH;

CnoxHaga advpHas rpynna

-NH,

C,HsNH, atmnamuH

AMWHbI
AMunHorpynna CegHsNH, anHunnumH
-NO,

HutpocoeguHeHua CsHsNO, HuTpobeH3on
Hutporpynna

B HekoTopbIX opraHMyeckmnx Bellectsax MoryT 6biTb 60/1ee 0AHON OAMHAKOBBIX UK

Gt
OH OH
STUNEHITINKOMb

pPasHbIX GYHKLUMOHAMbHbBIX FPYM.

CH3—$H—COOH
OH

MOJIO4YHaA KNCoTa

NH,—CH,—COOH

rnunH
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CTpoeHune 1 roMonornyeckuit
PS4 a/IKaHOB

AJIKAHbI

ﬁoxpyr KBaApaTHOro CTOMa MOXHO PAa3MeCTUTb YeTbipe CTy/a, ecnn obbeaun- \
HWTb ABA TAKMX CTOMA, MOXHO PAa3MEeCTUTb LECTb CTY/IbEB, a BOKPYT TPEX TaKmnx
CTO/IOB Pa3MeLLaloTca BOCEMb CTY/IbEB.

i g g

Onpedenume gopmyny AuHelHOU 3a8UCUMOCMU MeXOy YUCAOM CMOA08 U CMY/bEs,

HOXOOAWUXCA BOKDY2 HUX.
* Kakas cesi3b cyujecmeyem mMexcdy Imum npuMepom u CmpoeHuem ankaHoe?

[Moyemy 8 mosiekyne IMaHa k d8yM amomam y2aepooa npucoeduHeHs! He 8, a 6 amomog
K 8000poda, 8 Mo 8peMs KaK 8 Mosiekysne MemaHa K 00HoMy amoMy yenepoda npucoeouHeHs!

4 amoma 8odopoda?” j

CornacHo MexayHapoaHoi HoMeHKaType, yrneBoaopoabl C OTKPLITOM Lenbio (aunkim-
yeckue unn anndatnyeckme) HasbiBaloTca ankaHamMu. [epBbiM nNpeacTaBuTenem anka-
HoB aBnsieTcsa MeTaH (CHy).

K
\

IneKTPOHHas u rpapuueckas Gopmynbl ankaHoB

O3HakoMnMCA ¢ 06pasoBaHneM MOEKY bl METaHa.

AesaTenpHoCTb o N

Ha Hapy>KHOM SHepretmyeckom yposHe atoMa i .
yrnepoaa HaxoasaTCa YeTbipe 3M1eKTpoHa. B 25 2p
HOPMAa/IbHOM COCTOSIHWM U3 YeTbIPEX 3MEKTPOHOB H ? ?
[1Ba HAXOOATCHA Ha 2S, a 1Ba — Ha 2p NoaypOBHE.

B sTOM C/lyyae aToM yrnepoaa 3a CUET

HecrnapeHHbIX 3/1eKTPOHOB MOXeT 06pa3oBaTh

KOBA/IEHTHYIO CBSI3b TO/IbKO C ABYyMSA aTOMamu H:C:H
Boaopoaa 1 dopMyna aToro coedmHerua — CH,.

Cyujecmeyem nu gewjecmeo ¢ popmysnoli CH, ? 06bacHUMe NPUYUHY.

Kak moxcHo 06bAcHUMb 06pa308aHUE MOAEKY 6] MEMAHA U3 AMOMO8 y2/1epooa U
godopoda?




CTpoeHMe Monekynbl MeTaHa MOXHO OOBSCHUTb BO3OYXAEHHBIM COCTOAHMEM aTtoMa
yrnepoga. [pu Bo36yxaeHn atoma yrnepoaa, noi BO3AENCTBMEM SHEPrun, OanH M3
3MEKTPOHOB, HaXOAAWMICA Ha 25 NOAYPOBHE NePExoamnT Ha CBOOOAHYIO opbuTans 2p
noaypoBHS. B pesynbrate Ha 2s noaypoBHe ObiBaeT 1 3/1eKTPOH, @ Ha 2p noaypoBHe 3
HeCnpapeHHbIX 3/1EKTPOHA.

.28 2p? ..2s" 2p3
W] —= . [t] [A]t]4

3a CUET YeTblpex HecnapeHHbIX 3/1eKTPOHOB aTtoMa yrnepoaa v atoMoB BOAOPOAA Mo
OOMEHHOMY MeXaHM3My 00Pa3yloTCA KOBA/IEHTHbIE CBA3M, U B pe3y/brate 3Toro obpa-
3yeTcs MOMEKyna MeTaHa. B npouecce 310ro 3aBepLuaeTca BHELWHUI SHepreTmyeckuii
YPOBEHb aToMa yrnepoaa, OH CTaHOBUTCS BOCbMU3/IEKTPOHHbBIM (MPaBW/I0 OKTETOB) C Ba-
nenTHocTblo V. O6pasoBaHne MOeKy bl MeTaHa CXeMaTMYEeCKM MOXHO MoKa3aTb HuXKe-
cnegyoumnm obpasom:

H
‘C + 4H- — H:C:H
H

dopmyna cocTaBa BeLLECTBA, NpeAcTaBNeHHas B AaHHON GOpMe, Ha3bIBAETCA 3/1€KTPOH-
HOU OPMY/ION.

DNeKTpooTPULIATENIbHOCTL  aToMa  yrie-
pofda 6ofblle 3M1eKTPOOTPULATEIbHOCTY
atoMa Boaopoaa. MoaToMy 31eKTpOHHadA
N1oTHOCTb BAoNb C-H cBA3W cMmellaeTcs
K aToMmy yrnepofa. B pesynbrate cBA3b
Mexay aTomMamu yrnepoaa U Boaopoaa B
MOMEKy/ie MeTaHa CTaHOBUTCS MONSPHOM.

KoBaneHTHasi cBsi3b, 06PA30BAHHAS 30 CHET
0o6LLeVi 3/1EKTPOHHOM rapbl M BOSHUKAKOLLAS
MeXay aTOMaMU, S/IEKTPOOTPULIATE/TbHOCTU KOTO-
PbIX HE3HAYNTE/ILHO OT/TMHAIOTCS] (PA3HBIE ATOMbI
HEeMEeTa/1/10B), Ha3bIBAETCS MO/ISIPHOM, O CBSI3b,
BO3HUKAIOLLAS MEXAY aTOMAMU C OANHAKOBOW
3/71EKTPOOTPULATE/TILHOCTBIO (OAUMHAKOBbIE ATOMBI
HEeMeTa/1/10B), - HEMNO/ISIPHO CBS3bIO.

Ecnu B anekTpoHHOM GopMyne MONeKy bl O6LIME 2NEKTPOHHbIE Napbl 3aMeHUTb Ha
YEPTOUKMW, TO MOMTyHaeTcs rpaguyeckas popmysa.

; ;
H:C:H = H-CH
H H

CocTaB ankaHoB Bbipaxaetcs obuein dopmynoin C.H,,... Hanpumep, dopmyna ankaHa c
ABYyMs aTomamu yrnepoda B coctaBe 6ynet C,Hg, y ankaHa ¢ Tpems atomamu yrnepoaa
— CsHg. C,Hg HasbiBaeTcq ataH, CsHg — nponaH.

O3HaKOMUMCS C COCTaB/IE€HNEM 3MIEKTPOHHbIX 1 rpadruecknx GopMy 3TUX a/lKaHoB.

AesaTenbHocTb 9 N

CoeanHuUTe aToMmbl yr/iepoda B MO/MEKyne dTaHa O-CBA3bIO. YUMTblBas YeTblpEXBafeHTHOCTb
yrnepoaa, NpucoeamHUTE K Kaxgomy atoMy yrnepoaa COOTBETCTBYIOLLEE YMC/I0 aTOMOB BO-
popoga. icnonb3ya 3ToT METof, CocTaBbTe rpaduyeckyto Gopmyny nponaHa. B rpadurueckon
Gopmynie 0-CBA3M, 3aMEHAA O-CBA3M 3/1IEKTPOHHOW Mapon, COCTaBbTE 3/IEKTPOHHYIO GOPMY/TY
BellecTBa.

00uHaK080 AU YUCA0 AMOMO8 8000P00A 8 2pAPUYECKUX POPMYAAX C YUCIOM AMOMO8

8odopoda e popmyne gewjecmea?
. Y,

|

10

AJIKAHbI




PA3/EN o

B otnnumne ot MmeTaHa, B MoeKynax Apyrux ankaHos kpome C-H cBa3un obpasyeTca eulé
O0-CBSA3b MEXY aToMaMu yrnepoda 3a CYET obLlen a1ekTpoHHon napbl (C-C cB4a3b). Ha-
npuMep, B Monekyse aTaHa aToMbl yrepoaa Mexay coboi NpucoeanHaeTcs o-CBA3bIO.
[oTOM, yunTbiBasd YeTblpeéXBanNeHTHOCTb YINepoaa, K KaXaoMy aTomy yrinepoaa coeam-
HAETCH COOTBETCTBYIOLIEE YMCNO aTOMOB Bogopoaa. K kaxaomy atomy yriepoaa npu-
coeguHaeTca 3 aToMa Bogopoaa.

AJTKAH SJIEKTPOHHAA ®OPMY/IA TPAOUNYECKAA ®OPMYJ/IA
HH i

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

Tak Kak B MOJiekyne aTaHa aMeKTpoHHasa M/I0THOCTb, KOTopas obpa3yeT CBA3b Mexay
atomMaMu yrnepoaa, paBHOMEPHO pacrnpeneneHa Mexay AByMst aToMaMu yriepoaamm, To
He NMPOUCXOAUT €€ CMellleHne N KOBa/leHTHas CBS3b ObiBAeT HEMOMSPHOWN.

ANa ynpouwéHHOM 3anncK rpaduyeckix Gopmyn MoseKy/l OpraHnyeckmnx BeLLEeCTB He
NMOKa3bIBAKOT CBA3M MEXAY aTOMaMu yriepoda 1 Boaopoaa

o
H-C-C-H = CH,~CH,
H H

TaknM xe 06pasoM MOXKHO COCTaBUTb rpaduueckyto Gopmysly NponaHa.

B MOJ1eEKy/Max yrneBogopoaoB CTerneHb OKNC/IEHNA KaXXAoro atomMa yrinepoga paBHa OT-
punuaTte/ibHOMY 3ap4daany 4mcjia atoMoB BOAOPOAaA MNP 2TOM yriepoae.

[MpuurHa 3TOro B TOM, YTO aTOMbI yr/iepoa Nosy4YatoT OAMH 3N1EKTPOH OT aTOMOB BOO-
POAA, MPUCOEAMHEHHbBIX K HUM.

H

I3 1y 1,
eret ety

H H H

Fomonorunyeckuii pa4 alkaHOB
MoMMMO MeTaHa, aTaHa, NMporaHa MOXHO COCTaBUTb rpaduyeckne GopMynbl U APYrnx
ankaHoB.

B tabnuue naHbl rpaduyeckne Gopmysbl U Ha3BaHMS HEKOTOPbLIX NpeacTaBuTeneit anka-
HOB.



====A-

®OPMY/Ibl AJIKAHOB %‘13&'?_""(;4;
CH, CH, MeTaH
C,Hs CH3;— CH; S1aH
C;sHg CH;—- CH, - CH; [NponaH
CiHyo CH3;— CH,— CH,— CH; ByTaH
CsHyp, CH3;—- CH,—- CH,- CH, - CH; MenTaH
CeHia CH3;— CH,— CH,- CH,—- CH,— CH; lekcaH
CHg CH;- CH,- CH,-— CH,— CH,—- CH,— CH; [enTaH
CgHig CH3;— CH,- CH,- CH,- CH,— CH,— CH,- CH; OkTaH
CoHyo CH;—- CH,- CH,- CH,- CH,- CH,- CH,—- CH,—- CH; HoHaH
CioHz,  CH;—CH,-CH,- CH,— CH,- CH,- CH,—- CH,-CH,-CH;  /[lekaH

Mpu cpaBHEeHUN GopMyN ankaHOB BUMAHO, YTO OHW OTIMYatoTCa Apyr oT Apyra rpynnoin —CH,—
(MetTnneHoBas rpynna). pynna —CH,— Ha3blBaeTCs rOMOIOrMYeckoi pa3HoCTbio. BellecTsa,
npUHagnexalie ogHOMy Knaccy W oTanyalolmecs Apyr oT Apyra Ha OAHY WM HECKO/IbKO —
CH,— rpynn Ha3sbiBaloTCs romonoramu (no-rpeveckn “homoloqos” o3Havaet cxoxuin) MetaH
(CHy), ataH (CyHg), mponaH (CsHg), 6yTan (CiHip), nenTan (CsHypp) 1 ap. aBAaTCa romonoramm
apyr gpyra. fToMonoru, pacnonoXeHHble B MOpaaKe BO3pacTaHUda MX MOAEKYNAPHbIX Macc,

06pa3ytoT FOMOTIOrMYEeCKmin psa.

3Hagq aHeprum ceazen C — C u C — H MOXHO BbIUMCANTb SHEPIUIO CBA3M KaXXA0ro ajikaHa.

lpumep \

eme

DHeprua cBasm C — H paBHa 414 k/[Ix/Monb. YunTtbiBas, 4to aHepriga cBasm C — C paBHa 348
KX/MOnb, BbIUMCANTE SHEPI MO CBA3M 1 MOMb NponaHa.

CHavana nuwem rpadundeckyto Gopmysy nponaHa.

H H H Kak B1naHO, B Monekyne nponaHa nvetorcs 2 ceasm C — Cu 8
I ceazent C — H. [oaTomy, UTOObI BbIYUCINTL OOLLYIO SHEPTUIO

H_(Ij —(Ij_ ?—H COOTBETCTBYIOLLMX CBA3EN, YNCNO CBA3N YMHOXAEM 3HEPruto
H H H OAHOW CBSA3M Ha UX YNC/IO U CYMMUPYEM.

(2 -348) + (8:414) = 696 + 3312 = 4008 kx/monb.

\ _/

MpoBepbTe cebs N

P (2)

Bbluncnnte sHepruio cBasm (kx/Monb) ankaHa, nMetoLlero 12 atomoB
i 6360 kOxk/Monb

eme

Onpepenute Gopmyny ankaHa ¢ aHepruen ceasu, pasHom 5180 kIx/Monb.

| @ ch
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AJIKAHbI

@ [poBepbTe U3yyeHHoe

1. Onpenennte, B Kakoi nocneaoBaTebHo-
CTW yBENUYMBaEeTCs 4YMC/IO aTOMOB BO-
popoda B Monekynax neHtaHa (1), aTaHa
(2) n 6yTtaHa (3).

M1, 2,3
D)2,3,1

B)2,1,3
£)3,1,2

01,32

2. Onpegenute 4ncao MNOASPHbIX U Hemo-
NSPHBIX KOBA/IEHTHbIX CBS3ei B More-
kyne CyHe.

3. PasnuuHbiMn oNa MONEKy/1 CEPHON KUC-
NOTbI Y MPONaHa ABAAITCA:

1. yncno o-ceasen

2. 41CN0 NONSPHbBIX KOBANEHTHbIX CBA3EN
3. YMCNO HEMONSPHbBIX KOBANEHTHbIX CBS-
3en

4. Y nepBOro npencraBuTeNs ankaHoB K
OAHOMY aToMy yrnepoaa NpUcoeanHEHO
yeTblpe atoma Bogopoga. lNoyemy an-
KaH, coaepxalluii ABa atoma yrnepoaa,
nmeet dopmyny C,Hg, a He C,Hg?

5. Boluncnamte maccy (r) yrnepoga, Haxoasa-
uerocs B 8,8 r nponaHa.

A)36 B)6 (C)72 D)88 E48
6.
AnkaH
YACIO ATOMOB OTHOCUTENbHAsA
MOneKynapHas
BOAOPOaa B MOeKyne vacca
n 30
n+6 X

Bblumcnute x.

7. Ckonbko npoueHToB (%) cocTaBnsatoT
3MEeKTPOHbI, y4acTBytollne B o6pa3oBa-
HUKM CBS3El Mexay aToMamMu yrepoaa,
OT 0Ollero 4mcna 31eKTPOHOB, obpa-

3yloumx CBA3M B MOeKyne nponaHa?

N\

~

8. Onpepgenute CooTBETCTBME.

CBsi311 B MO/IEKY/IOX BELLECTB

1. TonbkO NONSIPHaA KOBaNeHTHas CBA3b
2. TonbKo HenonspHas KoBasieHTHas CBSA3b
3. MNondapHada n HenonapHasa KOBasIEHTHbIE
CBA3U

BewjectBa
a.nponaH b. gnokcung cepbl
C. asor d. nepokcma Bogopoaa €. MeTaH

9. C-C-C-C, C—(IZ—C n C-C-C-C-C
@

COOTBETCTBEHHO YIIepoaHbIM  LIenaM  Co-
cTaBbTe rpadudeckme GopMysbl ankaHoB
1 onpegenvTe CTeneHn OKUCIeHNa aTOMOB
yrnepopaa.

10. 3aBeplumnTe CXEMY.
Yucno atomoB

BOoAopoaa =
CALEDL BRIACISAE OTHOoCUTENbHAA
KOTOPOro N aTOMOB —p MoTeKynsipHas
rnepopa
yrnepoa mMacca =
YncnoC-C
O- CBA3en =

11. Kakaqa anekTpoHHaa dopmya BepHa Ans
nponaHa? O60CHYNTe CBOW OTBET.

H H H H H
L. CHCHC 1. H:é:H:é:H:é:H
HHH
. H:C:C:C:H
HHH

12. ConocTtaBbTe 4MCO O-CBA3EN, Haxoasa-
LUMXCS B Pa3/IMYHbIX MONEKy1ax ankaHoB.
Mpennoxunte Gopmyny, MO0 KOTOPOM MOX-
HO BbIYMC/IUTB YMC/IO O-CBA3EN B MOMEKY-
ne ankaHa, cogepallero n atoMoB yrnie-

poaa.
J

Ha ocHoBe nporpammbl Excel noctpoiite rpaduk 3aB1CMOCTM YMCA aTOMOB BOAOPO/AA OT YNCIa
atoMOB YIepoja B MOIEKYNaX ankaHOB, onpeaente GopMyny 3T0 3aBUCUMOCTIA.



[IpoCcTpaHCTBEHHOE CTPOEHUE
MONEeKyn aikaHOB

Xota anvHa cBasm C — C B ankaHax paBHa 0,154 HM, AvHa Mexay NepBbIM U TpeTbl/lM\
atoMamu yrnepoga B mosekyne nponaHa He 0,308 HMm, a 0,250 Hwm.

@ Kak 3mo MoXHO 06bACHUMb?

JlesATenbHOCTb o N

Kak Mbl 3HaeM 13 npeablayLien TeMbl,

npun o6pasoBaHNM MONEeKy bl MeTaHa

3NeKTpoHHaa dopMya aToma yrnepoaa Hpc C O«H
nMmeet Bua ...2s'2p% Ecnv ogHa s v Tpu p

opbuTanu atoma yrnepoaa y4acTByioT B

06pa30BaHNK CBA3EN Mexdy aToMaMu

yrnepoaa v BoAopoaa, CXxeMaTuyecku

MOXHO 1306pa3unTb TakiMM 06pPa3oM:

H

ﬂpaKTquCKM JOKa3aHo, 4YTO B MO/1eKYy/le MeTaHa Ba/IeHTHbIE YI/1bl, SHEPIrna n
O/IMHA CBA3EN Mexay atomMamMun yrnepoda 1 sogopona OAnNHaKOBbI.

bydym nu oHu 061a0ams 00UHAKOBLIMU NAPAMEMPAMU, €U C8A3U 06Pa3yoMCA Kak
yKa3aHo 8 cxeme?

Kax 06vAcHUMe npocmpaxHcmeexHoe Cmpoexue MoAeKy bl MEMAHA, 8CNOMUHOS C8E0EHUS O
ubpuduzayuu?

(& J

Bo BpemMa o6pa3oBaHUA CBA3el B MOJeKy/e
MeTaHa, MPOUCXOANT rMbpuansaumns opbutane,
BO30YXXAEHHOIO aToOMa yrnepoaa, coaepxaline
HecnapeHHble 31eKTpoHbl. B npouecce rnbpu-
avsaumm obpasytoTcs deTbipe sp3- rmépuaHble
opbutanu.

lpouecc 06pa30BaHMST HOBbIX OPOU-
Ta/1€4 C OANHAKOBbLIMY GOPMOLT U IHEP-
ruev n3 KoMouHayum opomTasier pas-
JINYHOV GOPMbI HQ3bIBAETCS rnbpuamn-
3aymen.

271 rmbpuaHble opbutany 6narogapsa B3aMMHOMY OTTaNKMBaHUIO yaoansioTca Apyr oT
ApYyra Ha MakC1MmanbHOe pacCTosiHMe, PacnoiaratTCs B MPOCTPAHCTBE Tak, YTO OKa3bl-
BAOTCS HANPaB/IEHHbIMW K BEPLUVMHAM MPaBWIbHOro TeTpasapa 1 obnagatoT MUHUManb-
HOV SHepruen.

AJIKAHbI




[Npn obpa3oBaHMM MOMEKY/Ibl METaHa Kax-
naa spi- rubpuaHaa opbutanb atoma yrie-
pOAa, NepeKkpbiBasiChb C S- opbuTanbilo atoMa
Bofopoaa (sp3 s nepekpbiBaHue), obpasyeT
yeTblpe 0-CBA3W. CBA3KN, 0OPa30BaHHbIE Ne-
PEKPbIBAHVMEM OAHUX W TEX Xe opbutanen,
UMEIOT OANHAKOBYIO ANNHY 1 dHepruto. CBa3u,
06pa30BaHHble Mexay aTomamu yrnepoaa U
BOOOPOAA, TakXKe HampaB/EeHbl K BEPLUMHAM

@opma sp3- rnbpuaHbIxX

AJIKAHbI

TeTpasap — YETbIPEXrPAHHAS rEOMEeT-

TeTpasapa. Bce cBA3M 0AnHaKoBbI 1 pacnono- prdeckas Gurypa, rpaHu KOTopoi
XeHbl noa yrnom 109°28' 13-3a oanHakoBow COCTOSIT U3 YETbIPEX TPEYrO/IbHUKOB.
AnvHbl C — H ¢cBA3M MOJiekya MeTaHa npu- TeTpasAp, Bce rpaku KOToporo PasHo-

CTOPOHHME TPpeyro/ibHUKA, Ha3bIBAETCH

obpeTaeT B NPOCTPAHCTBE TeTpasapuyeckoe
rnpaBu/ibHbIM TETPAS4LOM.

CTpoeHue (B opmMe NpaBuIbHOMO TeTpasapa).

Cxema Oé,OOEs’OBOHI/IFI O-CBSI3€l B MO/IeKy/ie MeTaHa

Huxxe naHbl LHapocCTepXHeBad M WapoBad Moae/ i MOJ1eKy/ibl METaHa.

. @

LlapocTepxxHeBas Mogesib Llaposas moge/ib
MOIEKY/ bl METAHA MOSIEKY/ bl METAHA

.

Ymo o6uje2o u omau4uMensHo20 My NPOCMPAHCMEEHHbIM CMPOEHUEeM MO/eKybI
Memaxa u Moseky/ 8006 U GMMUGKA?

CH, E H,0 NH,
G

’ J
B Monekynax Apyrvx npeactaBuUTeNelt alkaHoB, KpOMe nepeKkpbiBaHNA rMMOpUAHBIX Op-
6utaner aToMoB yrepoaa ¢ s opobutanamn aToOMOB BOAOPOAA Takxke Mexay cobor ne-
peKpbIBatoTCAa rmbpuaHble opbuTtann atoMoB yriiepoa. Hanpumep, npn obpasoBaHumn

opburane B MPoCTpaHCTBe



MOJeKY/bl 3TaHa 13 YeTbIPéx Sp° rnbpuaHbIX OpOUTanen, Kaxaoro atoMa yrnepoaa Tpu
op6uTanb NepekpbIBaloTCs ¢ S-opbuTtansgMm aToMOB BOAOPO/AA, @ O4Ha NepeKkpbiBaeTcs
C sp° opbuTanbio Apyroro atoma yriepoaa (sps - sp® nepekpbiBaHme).

sp3-s
nepekpbiBaHue

nepekpbiBaHne
Cxema 06pa30BaHUST O-CBSI3€ii B MO/IEKyne STAHA
Kak 1 B MOMeKy/nie MeTaHa, B MOMeKy/1e 3TaHa BCe BalleHTHble yr/bl cocTaBngaoTt 109°28"

[OnviHa cBa3un mexay atomamu yrnepoga paBHa 0,154 HM. Hupke nokasaHbl liapoCTepXKHe-
Bad W LWapoBasg Moae N MOJIeKy/ bl 3TaHa.

LUGDOCTGD)KHGBOFI Monfeslb
MOJIeKY/1bl 2TAHJ

LllapoBas moaesb
MOJIEKY/TbI STAHA

JeatenbHOCTb 9 N

Mcnonb3ys CTep>XHN U Wapbl (M1 NAACTUANH U CMIMYKK), CMOAENNPYITE CTPOEHME
MoseKy/bl nponaHa. OnpeaenvTe Ha OCHOBE 3TOW MOAE/N:

a. YnC0 BCex CBA3el,

b. yncno ceazel, 06pa3oBaHHbIX NepekpbiBaHWeM sp® opbutanei;

C. Yncno cesselt, 06pas3oBaHHbIX NepeKkpbiBaHNeM sp° 1 s opbuTanei;
d. UNCNO KOBaNEHTHO-MONAPHbBIX CBA3EN;

€. YNC/IO KOBAJIEHTHO-HEMOMAPHbBIX CBA3EN.

& J

W'y opyrux npeacraButenen ankaHoB anvHa C - C ceasu paBHa 0,154 HM, BCe aTOMbI yre-
poaa HaxoaATCa B Sp° r’MbpUaAHOM COCTOAHUN, BaleHTHbIE Yrbl paBHbl 109°28'. BcneacTane
3TOro yr1epoaHad Lenb MMeeT HENMHENHYIO, a 3Ur3aroobpasHyto Gopmy.

AJIKAH MPOMAH BYTAH MEHTAH

[MpocTpaHcTBEH-
HOe CTpoeHue

[padunueckas /CI{IZ /CIQZ /CH3 CH, CH,
dopmyna

10

AJIKAHbI




PA3AEN

AJIKAHbI l

Conin (1

CKOMbKO MPOTOHOB MMeeTCa B Moneky e ankaHa umetolero 3 ceasm C — C (;C, H)?

B ankaHax umcno ceasen C — C Ha 1 edMHULY MeHbLUe Y1cna aTomMoB yrepoaa. Eciv B
Monekyne nmetotca 3 ceasn C — C, To Torga B Monekyne ectb 4 atoma yrnepoga: CyHyp.

Y1MCNo NPOTOHOB BbIUNCIIAETCS Takum ob6pasom: 4-6 + 10-1= 34

lNpoBepbTe cebs N

e

CKonbKo rmbpuaHbix opbuTanei B Monekyne asikaHa ¢ 44C/IoM aTOMOB yraiepoaa n?

@ 4

B Monekynax ankaHoOB aTOMbl yrnepoda MOryT BpallaTbCa BOKPYr O-CBA3M, KOTopad
CyLLeCTBYET Mexay HUMW. Hanpumep, B MOneKye 3TaHa BpalleHe aToMOB yrnepoaa
BOOMb cBA3n C - C nponcxoauT cneayoumnm o6pasom:

s ]
PO

O [lpoBepbTe M3yYeHHOE

~

1. B KakoM rMépuaHOM COCTOAHUN Ha- 4. [1na ankaHa C OTHOCUTENbHON MOJeKy/-
XOOMTCH aTOM YIMiepoaa B Monekyne ApHOV Maccow 86 cneayeT BblYNC/IUTb:
MeTaHa? a. uncno C — H caazen

b. uncno nNpotoHoB

2. YeMmy paBHbl BaN€HTHbIN Yron v gnnHa _
yp Y : C. uncno sp’ rmbpuaHbix opbutanei

C—C cBS3M B MONeKy/e sTaHa?

3. Kakaga monekyna ankaHa cogepxur 12
K rmépuaHbix opbutanen?




s

Yucno cesazen,
06pa30BaHHbIX
nepekpblBaHEM
d sp>—s opbuTanei:
CB#3u B Monekyne

nponaHa Yucno ceazeit,

06pa30oBaHHbIX
nepekpbiBaHUEM

sp°—sp® op6utanei:

YMC/IO aTOMOB
yrnepoga

/

OTHOCUTENbHasA
MOMeKynsipHas Macca
ankaHa 14n-12

T

YMCNO aTOMOB
BOZOPOLA

7. Orlpe,uen nTe CooTBeTCTBME.

AnkaH, B MOeKyne KoOTtoporo
COOepPXNTCA N aTOMOB Yyr/iepoaa:

1. Yncno o- ceazen

2. Yncno HeENONAPHbBIX KOBANIEHTHbBIX
CcBA3en

3. Yncno ceazeir, 06pa3oBaHHbIX SP° — s
nepekpbiBaHUEM
a. n—1

2n+2

3n+1

4n

2n —1

®ooo

8. CKo/bkO CBS3el 06pa3yeT a/lkaH 3a cyeT
nepekpbiBaHns Sp° — s opbuTanei, B Mose-
Ky/le KOTOPOro COAepPXUTCHA 8 rMOpuaHbIX

opbutanen?

9. Kak Bbl MOXeTe 06bACHUTL TeTpasapuye-

CKOe CTPOEHMne MeTaHa?

10. o KaknM CxemaMm nepekpbiBaloTCa opbuTann 1 06pasyioT CBSA3M, COOTBETCTBYIOLWME

Monekyne staHa?

10
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i3omepus ankaHoB U
anKunbHble paguKanbl

AJIKAHbI

@ommqme oT ankaHoB ¢ dopmynamm CH,, CoHg 1 CsHg, HaumHaa ¢ CyH,g, \
CYLLLECTBYET HECKO/IbKO ankaHOoB, MMEIOLLMX OANHAKOBYIO GOopMyy.
MonekynspHas Konn4dectBo MonekynspHas Konmyectso
popmyna Q/IKGHOB popmyna Q/IKaHOB
CH, 1 C,Hy 9
C,He 1 CgHse 18
CsHs 1 CoHyo 35
CsHyo 2 CioHa 75
CsHp, 3 CisHss 4347
CsHia 5 CuoHaz 366319
* @ B uém npuyuHa 3mozo pasnuyua?

S

®opmynam CH,, CoHg 1 CsHg cooTBeTCTBYET TO/IBKO OAHO BELLECTBO. A ankaH, UMeto-
LWMiA B coCTaBe 4 atoma yrnepoaa, MOXeT MMEeTb Kak Hepa3BEeTBNEHHOE, TaK M pa3BeT-
B/IEHHOE CTpPOEHMe.

E c-Cc-C-C c-C-C
|
C

Kak b1 npednoxume cmpoeHue ankaHog ¢ cocmagom CyHqo u CrHq6? j

CyulecTByeT ABa BellecTtBa ¢ dopmynoit CsH;.

C,Hy

/ \. CH,

|
CH; - CH,—- CH,—- CH; CH; - CH - CH;4
6yTaH U300y TaH

ByTtaH 1 n306yTaH pa3sHble BELLECTBa, KOTOPbIE OT/INYAOTCA MO CBONCTBAM. byTaH — ankaH
Hepa3BeTB/IEHHOIO, @ U300yTaH — ankaH Pa3BETB/IEHHOIO CTPOEHMS. DT BELLeCTBa MNo
COCTaBY O[IMHAKOBbIE, HO OT/IMYAIOTCA MO CTPOEHMIO.

Beljectsa, nmerowme OAMHAKOBbLIM COCTAB, HO PA3HOE CTPOEHWEe U MO3TOMY PA3HbIE
CBOVICTBA, HA3bIBAKOTCS M30MEPAMM (Fpedy. iz0S — PABHbIM, Meros — Mepa), a 370 AB/1eHne
HA3bIBAETCS M30MEpPUE.

13omMepusd, 0OCHOBaHHas Ha CoeMHEeHNN aTOMOB YI/1epoda B VX MoeKy1ax B pasinyHom
NocneaoBaTelbHOCTU, Ha3blBAETCA CTPYKTYPHOUM M30Mepueri YINepoaHon Lenu. 3HauuT,
N30MepUsA YrNepoaHoi Lenn y alkaHoB HaunHaeTca C npeactaBmTens, Gopmysia KoToporo
Cy4Hyo. BytaH n n3obytaH — n3oMepHble BellecTsa.

3

- @@



.

CH
CH,- CH, CH,~CH-CH, CH,—CH, |
| | | CH,- CH,
CH, CH; CH,—- CH; (|2H3
1 2 3 4
CH;
CH;-CH,—- CH, - CH; | CH;- CH, - CH;
CH,- CH;
5 6 7
Ckonbko pasHeix sewjecms daHo?
Kaxumu cxoxcumu u omauqumensHeimMu 0cobeHHocmaMU 061adarom 3mu gewjecmea

?
\_ 00H020 U M020 Xce pPA0a: )

C yBeMyeHmem 4ncia aToMoB yr/1epoaa yBemunsaeTcs Ynco CTPYKTYPHBIX M30MEPOB.
Hanpumep, B ankaHe ¢ 5 atTomMamu yrnepoaa B MOieKy/e, aToMbl yriepoaa MoryT Npuco-
eVMHATLCS CeayloLMmM 06pasom:

C
|

c-C-C-C-C C—(ID—C—C C—|C—C
C C

MoaToMy cyllectByeT 3 ankaHa ¢ dpopmynon CsHy,.

Gt
CH, - CIH - CH,-CH; «—— GCHj, — CH;- g ~CH,
CH, l CH,

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

JedarenbHoCTb o N

CocTtaBbTe CTpYKTypy ankaHoB ¢ coctaBoM CgHy, Mo 3anmcn CTpyKTypHbIX GOpMyn C
coctaBoM CyHig 1 CsHio.

C kakoli nociedosamensHOCMbH 8e0EMCA 3aNUCL U30MEPO8 /IKAHO8?

Kakoli anzopumm MoxcHo cocmagume 05 3mozo? )

Hanuwem rpaduyeckre Gpopmynbl ankaHa ¢ coctaBoM CgHy,. [na aT0ro cHadana Hanw-
Lem GOopMy/y asikaHa HepasBeTB/IEHHOMO CTPOEHMS.

c-c-Cc-C-C-C
MoToM coenHMM NocnefoBaTe/lbHO 5 aTOMOB Yr/iepoa, a@ OANH NOKaxem B pas-
BETB/IEHMN B BO3MOXHbIX BapuaHTax.
C—(ID—C—C—C C—C—(ll—C—C
C C

[anee coeanHnm nocnenoBatenbHO YeTblpe atoMa yrnepoaa, a ABa rnokaxem B
pa3BeTB/IeHN B BO3MOXHbIX BapUaHTax.

10
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PA3/EN

TPETUYHbIMW N HeTBePTUYHbBIMU.

2
S
3

CB$i3aH C O4HUM aTOMOM YITIEPOAA,
MOSTOMY SIB/IAETCH MEPBUYHBIM AaTOMOM
yrnepoga

.

CH, - CH, -

/

CB$i3aH C AByMs aTOMamu yr/iepoaa,
MOSTOMY SB/IIETCA BTOPUYHBIM aTOMOM

Kak BMAHO, BELWECTBO C COCTAaBOM C6H14 nMeet NAaTb N3SOMepPOB.

ATOMbI yrnepoaa, Bxogduine B COCTaB OpraHn4eCKoro BellecCtBa, B 3aBNCMOCTM OT YKC-
Na NPUCOEONHEHHbIX K HeMy aTOMOB yrnepoda MoryTt ObITb rnepBnYHbIMW, BTOPUYHbBIMMN,

CBsi3aH C TpeMs aToMaMu yrepoaa,
NMO3TOMY SB/IAETCA TPETUUYHLIM aTOMOM
yrnepoaa

ci
CH—C_ CH,

CHacE?\\\\\

CB#3aH C YyeTblpbMA aTOMaMu yrnepoaa,
NO3TOMY ABNAETCA YeTBEepPTUYHbIM
aTOMOM yrnepoga

yrnepona
\ Tpumiep |
| aapen (1)

\_

Orlpe,u,em/lTe YNCO NepBUYHbIX, BTOPUYHbIX,
TRPETUYHbIX 1 YHeTBEPTUYHbIX aTOMOB YyI/1epoda B
MOeKyrne.

Mo WapoCTePXHEBON MOAENN AAHHOW MOMEKY/bl HanuweM rpadudeckyto GopmyIy.
4 ci
CH;-— (|3 — CH,— CH;

CH,

Kak BUAHO, B J@HHON MONeKkyne nMmeetcd 4 nepsudHbiX, 1 BTOPUUHBIN, T 4eTBepTUUHbIN
atoM yrnepoga. Het TpetnyHoro atoma yrnepoaa.

MpoBepbTe cebs
G (2)

Mosekyne ankaHa ¢ dpopmynoin CgHy, ?

CKOMbKO NepBUYHbIX, BTOPUUHBIX, TPETUYHbIX 1 HETBEPTUYHbLIX aTOMOB yrnepoaa B

siclar | MepBUYHBI — 4, BTOPUYHbBIN — 4, TPETUYHbBIN — 2, YeTBEPTUYHbIN — 1

\
JedAtensHOCTb 9

7K Kypca 9-ro knacca Bbl 3HaeTe, YTO YacCTULbl, UMetoLLMe OANH UM HECKOMBKO
HecCrnapeHHbIX 3/1IEKTPOHOB Ha BHELLIHEM C/10€, Ha3bIBatOTCA paavkanamu. [Npu
oTuenneHnn ot Moneky/l asfikaHa OgHOro atoMa BoAgopoaa nosiydaeTcd pagnkan.

Kakue padukansi 06pasyromcs npu omujenseHuu 00H020 8000p00a 0m MoAeKy AAKAHO8 C
YemsipsMA amomamu y2nepoda 8 cocmase?

Ckonsko padukanog cywecmsyem ¢ cocmagom CH; —, C,Hs —, CsHy — u CyHo-?

Yem omauuaromea dpyz om dpyza padukasnsl ¢ 00UHakogol gpopmynoi?




ECnv MbICIEHHO OTHATL OT MOJIEKY/ a/lkaHa OdVH aTOM BOAOPOAA, TO MOYyUYEHHbIe YacTh-
Ubl Ha3bIBAIOTCS Q/IKU/IbHBIMU PAAMKAIAMM, N UX COCTAB MOXHO BblpasuTb obLlel Gop-
mynoin C Hs.. B HeKoTopbix ciydasax ankunibHble padvkansl 0603HavatloT Yepes R—. Mpu
OTLLENEeHNN OAHOO aToMa BOAopOAa OT MOfeKy bl MeTaHa o6pasyetca CHs— paankan.
Paspbie C — H cBA3n conpoBoXaaeTca paBHOMEPHbIM pacrnpeneneHnemM 31eKTPOHHOM
napbl MeXay aToMaMu, Ha Kaxabli aTOM MPUXOAMTCA MO OOHOMY SM1EKTPOHY. Takoi pas-
PbIB HA3blBAETCHA FOMO/TUTMYECKUM PA3PLIBOM CBA3MN.

H H
H:CiH — H:C+H
H H

HasBaHMWe ankunbHbIX paankanoB 06pasytoT 3aMEeHOM OKOHYaHMS «-OH» B Ha3BaHWAX CO-
OTBETCTBYIOLLMX a/IkaHOB Ha OKOHYaHue «-u/1». Hanpumep, CH; — HasbiBalOT MeTW/IbHbIM
PAANKAIIOM.

HecMmoTpsa Ha To UTO MOJIeKy/la aTaHa Co-
[ep>XuUT ABa atoMa yrnepoaa, npu OTHATUM

Ecnn paspbiB CBS3U [POMUCXOANUT
TaKMM 06pa3oM, 4TO 06pa3yroLyast

aToMa BOOOpOoAa OT /1tob0oro atoma yrnepo- XUMUUECKYIO CBA3b 31EKTPOHHAS Mapa
[a nonyyaeTtca oamnH v TOT e paankan. Ero Le/IMKOM OCTaéTCH y OAHOIro aromd,
dopmyna C,Hs — (unm CH; — CH, ), n ero TO 06pPA3yIOTCSH MOHbI. TaKOM Paspbis

XUMNYECKOV CBSI3N HA3bIBAETCS rerepo-

Ha3bIBAOT 3TU/1bHbIM PaanKa oM.
mTnyeckum. Hanpumep,

HACEH — HACE + H GG — B+ oG
HH HH H H

ANKNNbHbIE pagnkKanbl, TOMMMO pa3pbiBa C — H, takxe MOTYT O6pa3OBbIBaTbCﬂ rOMO-
NMNTNHECKNM Pa3pbiBOM C — HcBasnu MOMEeKY/bl a1IkaHa. HarlpMMep:

HH H
HH H

B 3aBMCMMOCTH OT TOrO, C KAKOro atoma yrnepoaa 6bi/1 OTHAT BOAOPOL OT MOMEKY/ bl
nponaHa, 06pasyoTCa ABa pasHbIX padvkana — Nponua U M30NPONUA PaanKabl.

nponax

/\

# % u
H-g-¢-C<H H-G-g-G-H
H H H H /I&\ H
CH,— CH,— CH,— CH,— cle— CH,
paauvkasn nponusi pagukasl n30rnporusi

Pagukanbl ¢ dopmynoin C4He— 06pasytoTtcsa oT monekyn 6ytaHa u u3obyTaHa. B aTux mo-
neKynax B 3aBUCUMMOCTM OT TOrO, OT KakOoro atomMa yrnepofa oTlenngaetcs OanH atoMm
BOOOPOAA, MOTYT 06Pa30BaTbCA YeTbIpe PAas3/IMYHbIX PAANKana: nepBuYHbIi Oy T, n3o-
OyYTU/, BTOPUYHBIA OYTUT 1 TDETUYHBIN OYTUI.

Mpu OTLENIeHMM OAHOrO BOAOPOAA OT MOMEKy/ bl 6yTaHa MOXHO MOAyUnUTb 2 PasHbIX
paavkana.
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i m #HE
| | | |
~ H—cccc@ H-C-C-C-C-H
=0 Lo L [
I H H H H H H/H\H
% CH, - CH, - CH, - CH, — CH, — CH, - CH - CH,
< paanKas nepBuYHbId 6yTul paanKas BTOPUYHbIN OyTnsa

|_|pl/l oTwenneHnn ogHoro Bogopoda ot MOJsieKy bl m306yTaHa TOXE MOXHO NoSTy4YnNThb 2
Pa3HbIX pagnkKana.

n306yTaH
H S H
H H*(‘FH H H H*C‘fH H
H H H H /H\ H

| |

% { CH, CH,
’ CH,-CH- CH,— CH,—C—CH,
|

paavkan n3ooyTna PaAVKa TPETUYHbIN OyTu/

B 3aBMCKMMOCTM OT TMNa YI1epoa, UMetoLLero HeCcnapeHHbl 3/1eKTPOH, paankasbl
OblBatoT rnepBrYyHbIe, BTOPUYHbIE N TRDETUYHbIE.

MepBuyHbIfi aTom BTOpUYHBIN aTOM TpetuyHbii atom
. yrnepoaa yrriepoaa yrnepoja C‘:H3
CH,-CH,-CH,-CH, - CH,-CH - CH,-C-
| \
CH, CH,

lNepBuy4HbI pagvkas
BropuyHbii pagukan TpeTnyHbI pagukas

@ 06cyxpeHme

@ Cyujecmeyem nu yemeepmuyHbiii ankun padukan? O60CHylime ceoe MHeHue.

[aHHble ankuibHble pagnkKasabl MOXHO CIrpyrnnmpoBaTh, Kak NMoOKa3aHO HMXe!

O6pa30BaHHbIN Tun
AnkaH _ HassaHune pagukana
Q/IKUIIbHBIV PAANKAT paamkana
CH; - CH, CH;—- CH,— 3TUN NepBUYHbI
3TaH
CH;— CH,—- CH,— nponun nepBUYHbI
CH;— CH,— CH; CH, _CH_
R | M30MPONUN BTOPWYHbIA
CH,
CH;— CH,— CH,— CH,— nepBuyHbii OYTUA  NEPBUYHbIN
CH;- CH, - —
~CH=CH=CH, oy cp,—cH- § _
n-GyTa éH BTOPUYHBINA OYTUN | BTOPUYHBIN
3




CH, - ?H — CH,— 3
CH, - (IJH _CH, CH, n300yTUN nepBUYHbIN
CH, CH,
| _
M306YTaH CH,—C— TRETVHHBIN TPETUYHBIN
| oytnn
CH,

0 BHnmaHune!

Atom yrnepoaa, K KOTOpoMy npmncoeanHeHo YeTblipe Pas/iMyHbIX atoMa UK rpynn ato-
MOB, Ha3blBaeTCA aCMMMEeTpUYeCKMM aTOMOM Yyr/iepona.

acUMMeETPUYECKUI
arom yrnepoaa
CH,

|
CH,—CH, —*(lj —~CH—CH,
H CH,

HekoTopble atombl yriepoaa, BXOAdLMEe B COCTaB a/1KaHOB, MOTyT ObiTb aCMMMeTpUYe-
ckumu. Mpn HanmcaHum rpaduyeckmx GoOpMy/1 aCUMMETPUYECKMI atoM yriepona 06o-
3Ha4atoT Tak — C* .

Tak Kak B HUXeyKa3aHHOM BellecTBe K 0603Ha4YeHHOMY aToMy yriiepoaa npucoedvHe-
Hbl 1B METU/IbHbIX PafMKasa, OH He SBNSeTCA aCMMMETPUMYECKNM aTOMOM yr/iepoaa.

HeacuMMeTPUYeCKmii
CH, H arom yrnepoaa
I |
CH,— CH,— CH—? —CH,
CH,

BelecTtBa, B MO/IeKyne KOTOPbIX €CTb aCUMMETPUYECKMI aTOM yrnepoda, 06pasyoT Kak
OyaTO ABa M30MEpa, OTIMYatoLWmMecs apyr OT Apyra no NPOCTPaHCTBEHHOMY CTPOEHMIO.
DTV U30MEPbLI ABAAITCA 3ePKalbHbIM OTPaXeHneM apyr apyra. Hanpumep:

3epkaso

o . o

[Mpv BpalleHn n3oMepoB BAO/b LEHTPasIbHOro aToMa yriiepoaa He nosydatoTcs Belle-
CTBa C OAMHAKOBbIM MPOCTPAHCTBEHHBLIM CTPOEHMEM. DT N30MepPbl 061a4at0T NMOXOXM-
MU UBUYECKUMU N XUMUYECKMMU CBOMCTBAMM, HO OT/IMYAIOTCA APYr OT Apyra pasnny-
HbIM BpaLleHneM (npaBoe v NeBoe) NIOCKOCTM NONAPM30BaHHOMO CBeTa (CBET, BO/HbI
KOTOPOro HaxoAATCA B onpeaeneHHor NNockocTw). NoaTomMy 3TOT BMA M30OMEpUU Ha3bl-
BaeTCs ONTUYECKON M3oMepueli (3epkasbHas M30MepHsl), @ U30MePbl Ha3blBalOTCS ONTW-
yeckrMu. B BelllecTBax, B MOMeKysie KOTOPbIX HET aCMMMETPUYECKOro atoMa yriepoaa,

~
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AJIKAHbI

3epKasibHble OTpaXkeHnss GopM MOXHO MOJYUYWUTb BPALLEHWEM WX BOOMb LEHTPalb-
HOro atoma yrnepoa. Hanpumep:

3epkaso BpaLwjaercs

‘00"0

r1o/1y4aeTcs BeLyecTBo
C OAMHAKOBBIM
MPOCTPAHCTBEHHbIM

Bpajaercs

K CTpoeHuem Y,

Mpyivep
s (1)

Orlpe,uenMTe YMCNO aCUMMETPUYHbIX aTOMOB Yyr/iepoda B a/ikaHe, NMoay4YeHHOro npw
npmncoeanHeHnn n3onponnaoBoro 1 BTOPUYHOIo 6yTW'IbHOl'O paankKanos.

CHayvana Hanvem GopmMyny M30MPONUAOBOrO 1 BTOPUYHOIO GYTUIOBOrO paanKanios.

CH;— CH - CH, — CH,— CH -
CH3 CH3
Wzonponun BTOPUYHbIN 6y TN/

Hanvwewm rpadunyeckyto Gopmyny ankaHa, NosyyYeHHOro Npu NpUcoeanHeHn pagmka-
OB, 1 CYUTAEM YUC/IO aCUMMETPUYECKMX aTOMOB YIIiepoaa.

*
CH,~ CH— CH — CH,~ CH,

CH,—€H,

Kak BnaHo, B MOieKyne nosly4eHHOro asikaHa 1 ACUMMETPUYECKNI aTOM yrnepomna.

~

MpoBepbTe cebs
3AZAYA 9)

C,H;— CH - C,H,
I
C;H,

Yucno TPEeTNYHbIX aTOMOB Yyr/iepoda B coeanHeHn MakKCrma/lbHOe. Ckonbko TpeTn4Y-
HbIX aTOMOB Yyrnepoga nMeeTcqd B coeanHeHnn?

CEED s




0 [poBepbTe U3yyeHHoe

1. Kakre napbl BELLECTB SBASOTCA
n3omepamm?

7
I. CH,~CH,-CH, u CH,-CH,

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

i
II.CH, - CH,~CH,~CH, u CH,-CH,
CH,

2. BuibepuTe BTOPUYHbIE paanKanbl.

1. nponun 2. BTOPUYHbBIA ByTUN

3. n306ytnn 4. nsonponun 5. 311N

3. BytaH 1 n306yTtaH oTIM4aloTCs Apyr ot
Apyra:
1. OTHOCUTENBHOM MONEKYNAPHOM MacCown
2. CTpoeHneM Monekys
3. T1o 4ncny NnepBMYHbBIX aTOMOB Yyr/lepoaa
B MOMeKyne
4. 10 KONMYEeCTBEHHOMY COCTaBy

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

CH, - CH, - CH, - CH, - CH,
no4yemy a1 BelleCTBa ABNAKTCA
n3omMepammn?

5. Ckonbko atoMOB BOAoOpoOda UMeeT an-
KUNbHbIA paaukan, KOTopblA COaepXKUT
16 atomoB?

6. KakvM pagumkanom cnepyet 3aMeHUTb
OAVH M3 aTOMOB BOAOPOAA B MOeKyne
3TaHa, 4Tobbl MOYYNUTb M3OMEHTAH?

7. CKONbKO Pas/IMUHbIX ankuibHbIX
paankanoB MOXHO NOAYYUTb U3
monekynbl CHs—CH,—CH,—CHj; npwu
pa3pbiBe BHeln C—C n C —H cBazen?

8. Onpefenute NpasBu/IbHbIM BapUaHT.

CH,

CH, CH,

—» Y11C/10 mepBuYHbIX ATOMOB yr/iepodd = 5

Yucno BTopu4YHbIX GTOMOB y71epoda = 3 <—

L Y11C/10 TPeTnYHbIX aTOMOB yr7iepoda = 1

|
CH,- C - CHy- CH - CH, ——

Yucno YeTBepTUYHbIX ATOMOB yriepoad =2 <—

9. lMprcoeanHeHemM Kakix paamnkanos
MOXHO MOY4YNTb N30reKcaH?

1. nponun n nsonponun

2. BTOPUYHbBIA BYTUA 1 3TUN
3.3TMA n 1300yTUN

4. 3TN W TPETUYHBIN ByTU

10. Onpenenute Yncno NepPBUYHbBIX aTOMOB
yrnepoga B MOMIEKyne  ankaHa, nosny-
YEeHHOro coegmnHeHmnem nponnioBoro mn
TPETUYHOro BYTUIOBOro PaanKasos.

11. CpaBHUTE YNC/IO ACMMETPUYECKUX
aTOMOB Yrniepoa B MOfeKy/e ankaHoB
N 060OCHYTE CBOW OTBET.

cr
CH, ~ CH,~ CH - CH - CH,~CH,
CH,
ci,
CH, ~ CH,~ CH - CH,~ CH—CH,

CH,
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PA3/EN o

HomeHKnaTypa aJIkaHOB

AsepbangxaHckada HaumoHanbHaa oubnnoteka nmeHn M.O.AxyHa3ane AaBNaeTca
camomn 60o/1bLluon 6ubanoTekon AszepbanaxaHa. B 61ubamoreyHoMm GoHOe XpaHATCH
6onblle 4,5 MUNIVOHA 3K3EMMIFPOB MeyaTtHOW NpoayKunn. Takoe KOIM4YecTBO
KHUI pa3MeLlaeTcs Ha nosikax no onpefeneHHbiM npaBuiam, 1 Kaxaasa KHmira no
MECTY HaXOXAEHUA UMeeT OnpeaeNEHHbIV KoA. Ha ocHOBaHWK 3TOro 6MbanoTekapb
OY€Hb ObICTPO HAXOAMUT HYXKHYIO KHUTY 1 NPEAOCTaBAAET unMTaTento.

0 Ecnu 6 6ubnuomeke KHu2u HO NOAKAX HAX0OUAUCL 6bl XAOMUYHO (8 HEONpedenéHHoOM
nopA0Ke), MOXHO /U 6110 30 KOPOMKoe 8pems NPedocmasume KHU2y Yumamesto?

Yyumelgas 60nbwoe KOAUYECMB0 aNKAHOB, MOXHO AU 04151 UX HOMEHKAAMYpb!
UCNoM1b308aMb HA38AHUS, OGHHbIE HA OCHOBE 0NPedeneHHbIX NPagun?

Kak moxcHo onpedenums npaguna 05 HOMEHKAGMYPsI QNKAHO8?

o koHua XIX Beka He O6blno obulero cnocoba, NpPUMEHAEeMoro Anasa onpeaeneHns
Ha3BaHWA opraHMYyeckux BellecTB. BellectBam, M3BECTHbIM 4O 3TOr0 BPEMEHM [aBa-
W CnyYanHble Ha3BaHUA. DT Ha3BaHWSA COXPaHeHbl KakK 1CTopuyeckme (TpuBmnanbHble)
Ha3BaHWA BeLWECTB. HanpumMmep, MeTaH, 3TaH, NponaH, 6yTaH, M306yTaH 9BAAOTCS MCTOPU-
UEeCKMMM Ha3BaHMAMU STUX BELLECTB.

CH, wM™eTaH

CH; —CH; aT1aH

CH; — CH, — CH; nponaH

CH; —CH, - CH, - CH;  6yTaH
CH; — CH (CH3) — CH; n300yTaH

Ucropuyeckue (TpuBnasibHbIE)
HQA3BAHUS

OTKPbITUE N CUHTE3 HOBbIX OPraHNYeCKUX BELLECTB MPUBE/O K PE3KOMY YBEUYEHUIO UX
yucna. HanmeHoBaHWe BeLecTB TPUBMAIbHbIM METOA0M CO34aBasio TPYAHOCTU. 10 3TOoM
NpUYMHE BO3HMK/A HEOOXOANMMOCTb Ha3BaTb 3TN BellecTBa No onpeaenéHHbIM nNpaBu-
nam, 1 6blIn NpeaoXeHbl pas3iMuHble MeTodbl onpeaeneHna Ux HasBaHuit. MNpumMeHas
onpeaenéHHble npasuia 3TUX MeToA0B, MOXHO C IErkKOCTbiO AaTb HAa3BaHWA OpraHnye-
CKUM BellecTBaMm.



PaLMoHanbHas HOMeHKNaTypa 10

B HeKoTOpbIX C/yYasix A9 Ha3BaHWsA BELECTB NO/Mb3YTCS METOAOM paUnoHa bHOM HO-
MeHKaTypbl.

- B 3TOM MeTode BCe ankaHbl pacCMaTPUBAKOTCA Kak NMPOU3BOAHbIE MeTaHa, B KOTO-
PbIX aTOMbl BOAOPOAA MOMHOCTbIO UM YaCTUYHO 3aMeLLatoTCs ankuibHbIMW Paau-
Kanamu. Hanpumep, no aToin HOMeHKIaType aTaH pacCMaTpuUBaeTCst Kak Npon3Boa-
HOe MeTaHa, B MOMeKy/ie KOTOPOro oduH aToM BOAOPOAA 3aMeLLEH Ha METU/IbHbIV
paavkan.
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CH, - CH,

memusi memaH

MeTuiMeTaH

« [Npv Ha3BaHWMM anKaHoOB, B COCTABE KOTOPbIX MMeeTcd 6o/1ee AByX aTOMOB yrepoaa
CaMbll  pa3BeTBNEHHbIM aToM yrnepoda (C HanMMeHblMM aToMOM  BOAOPOAA)
NPUHUMAETCA Kak aToM yrnepoda Monekyabl MeTaHa. Ecav uncno pagvkanos B
Monekyne ankaHa 60/blle OAHOro, UCNOMb3YTCA Yncna gu- (2), Tpu- (3), Tetpa- (4).
Hanpumep, no aTomMy MeToay NponaH Ha3blBaeTcs Tak:

CH, - CH, - CH, = CH,-CH,-CH, gumernimeraH

memusl Mmemawn Memujl

Taknm o6pa30M, B COOTBETCTBMM C 3TOM HOMeHKI'IaTypOﬂ nponaH ABdeTCA NpoaykKTom
3aMelleHnd B MOoleky/lie MeTaHa ABYX aTOMOB BOAOPOAAa HAa MeTW/ibHble padnKa/ibl.

« [pn HasBaHWW GyTaHa B COOTBETCTBMM C AAHHOW HOMEHKIATYPOW HE MMeeT 3Have-
HWA, KaKOW 13 ABYX aTOMOB Yr/iepoaa, HaxoadwWeroca B cepeamHe, Mbl NpuMeM 3a
aToM yrnepoaa Monekysbl MeTaHa. 1o aToMy MeToay, eCiv B MOMeKy/e asnkaHa Co-
[lep>aTtcs pasHble paankasbl, TO UX YMTAIOT B onpeaeeHHoM Noc1efoBaTeIbHOCTL:
OT MPOCTOro K CAOXKHOMY (METWUA, 3TWA, NPONUA 1 Ap.).

CH,-CH,-CH,-CH; = CH,-CH,-CH,-CH, wmetunstunmeraH

Memuil - meman mu

JleaTenbHoCTb o N

Ha3zoBuTe HxxecneaytoLlme ankaHbl MO paunoHaibHOM HOMEHKNaType.
i G i
H,C - C— CH, CH, - C - CH, CH, — CH — CH, - CH,
CH, CH,
CH, (Clely (€I
CH, — CH — CH,— CH, - CH, CH, - CH— CH - CH,

PaCCMOTpV]M Ha3BaHNA HEKOTOPbLIX a/IKaHOB MO 3TOMY MeToaY:

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

TPUMETUIMETAH TeTpaMeTUJIMETaH JIMMETHUIIDTUIMETAH



AJIKAHbI

CH, ~ CH — CH, - CH, - CH, CH, ~ CH -
CH, CH,

JIMMETHJIIPOIINIIMETaH

r

JVMCTHUIIU30IIPOITUIIMETaH

@ 06cyxpeHme

B monekyne 2,3-0umemunneHmana umeomca 2 mpemuyHslx amoma y2nepoda. Kaxoii
mpemuyHbIli amom y2nepoda cyumarom KaxK amom y2aepooa Memaxa npu onpedeneHuu
HA380HUA OGHHO20 Q/IKAHA NO PAYUOHANLHOU HoMeHKkaamype? 060CHylime c8ou MbICAU.

e} Mepe yBennveHnsa 4mcsia atoMoB yIiepoda B MOMeKy/le a/lkaHa Ha3BaHWdA yrneBo4o-
pPOLOB MO pauUMoHaIbHOM HOMeHK/1aType BbI3blBAtOT TPYAHOCTV N HEBO3MOXXHO HA3blBaTb
60/bLINHCTBO aNkaHOB Mo paLVoOHaIbHOM HOMeHKaType.

MexayHapoaHasi HOMeHKnaTypa

B HacTosdllee BpeMs LUIMPOKO MPUMEHSIETCA HaMeHOoBaHWe BeleCTB No MeXayHApOo-
HOW HOMEHK/IATYpe (CUCTEMATMHYECKAST HOMEHK/IATYPa). B 3TOM criydae nepsble YeTbipe
npeacTaBuTens ankaHoB (MeTaH, 3TaH, NponaH, 6yTaH) COXpaHAT MCTOPUYECKME Ha3Ba-
HUA. JNa HasbiBaHUA Xe Creaylolmnx npeactaBntenet NCNonb3yTca rpeveckme (MHo-
roa naTMHCKME) Ymcia. Hanpumep, neHTaH, rekcaH, rentaH, HOHaH (MaTMHCKOe YMC/o),
AeKaH 1 T.4., Tak Ha3blBaloT a/kaHbl. COrMacHO MeXdyHapOoaHOW HOMEHKNAaType, Bbille-
NpVBe[EHHble Ha3BaHWA AalOT NPeACTaBUTENSIM HEPa3BETBNEHHOIO CTPOEHWS 1 B Hava-
Ne Ha3BaHWs anikaHa CTaBAT OYKBY H- (HOpMasbHbIK). Hanpumep:

CH; — CH, — CH, — CH, — CH; H-neHTaH

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

CH; — CH, — CH, — CH, — CH, — CH, — CH3 H-reHTaH

CH; — CH, — CH, — CH, — CH, — CH, — CH, — CH3 H-oKTaH

CH; - CH, - CH, — CH, — CH, — CH, — CH, — CH, — CH3; H-HOHaQH

CH; - CH, - CH, — CH, — CH, — CH, — CH, — CH, — CH, — CH3H-gekaH

HasBaHusg no
MEXAYHaPOAHOM
HOMeHKNaType

Mo MexayHapoaHOW HOMEHKAaType aslkaHbl pa3BETBNEHHOIO CTPOEHNA HA3bIBAIOT, Kak
NPON3BOAHbIE ANIKAHOB HEPAa3BETB/IEHHOIO CTPOEHUA. [103TOMY B Ha3BaHWM askaHa
PAa3BETBMIEHHOIO CTPOEHUA AO/HKHO HaWTX OTpaXeHne Ha3BaHuWe Hepas3BEeTB/IEHHOrO
a/IKaHa, YMCo, MeCTo 1 Ha3BaHWe PaanKana B LEemnu 3TOM MOIEKY b,

JleatenbHoCTb 9 ~

3aMeHNM HeKOoTopble aToMbl Yr/1Iepoaa B Monekyne HepasBeTBieHHOro CqHi,
(H-rekcaH) pas/IMyHbIMK PaAnKanamMm Kak B CXEMeE:

G i
l \ CH, CH,
\
CH3 - CH2 - CH2 - CH2 - CHZ_ CH3 — CH3 - CH - |CH - CH2 - CH - CH3
e

|

i, CH,

CH,

Kak moxHo Ha38amb nosyyeHHbIl y2neo00pod, Ucnosb3ys HA38aHUE UCX00H020
yenegodopoda u padukanos?

- @@



Mpw HaVI/IMeHOBaHl/II/I ankaHoB Mo MexayHa- (€1 10
POMIHOM HOMEHK/aType MnpuaepKMBatoTCs

HUXEYKa3aHHOM NOC/1e40BaTeIbHOCTU. MexzyHapo4Has HOMeHKnaTypa
bbina paspaboTaHa Co CTOPOHbI
MexgyHapogHoro Coto3a Teope-
TNYEeCKo 1 MpUKNaZHoON Xumun
(International Union of Pure and IUP A C
2. [naBHad uenb HymepyeTcs ¢ Toro koHua,  Applied Chemistry - IUPAC). 31a

K KOTOPOMY O/1MKe HaxOAMTCA PaaMkan.  OpraHn3auus SBaserc MeXAyHapoAHOW OpraHu-
3aLMeil Mo MPUHATAKO W PaCLUMPEeHUO CTaHAapTOB
Ha3BaHuii Bewects. C 1973 roga Hay4Hble opraHu-
3aumu 45-Tn cTpaH sengroted wneHamu IUPAC,

-1
L

1. B Monekyne ankaHa BbIGMpatoT camyio
OVIHHYIO YIepOAHYo LeMb. DTa Lenb
Ha3blBaETCS M1aBHOW LIEMbIO.

AJIKAHbI

3. CHavana mnokasblBaloT HOMep aTtoma
yrnepoaa, K KOTOPOMY MPUCOEAMHEH
paavKan, YMTaloT Ha3BaHve paaukana, a
3aTeM HasBaHWe MaBHOM Lienu.

CH;- CH,—- CH,— CH-CH,— CH; Ha30B&M 370 BeLeCTBO N0 MeXAyHapOaHOw
[

CH, HOMEeHK/IaType.
1. Boibrpaem maBHyo LEenoykKy: 2. Hymepyem rmaBHyto Lenoyky:
CH3 - CH2 - CH2 - CI:H _CHZ_ CH3

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

CH,
CH,

[71aBHAst Lerb CoCToMT 13 6 aTOMOB Yr71IepoAa.
3. [JlaéM Ha3BaHMWe ankaHy:
Homep aToma yrnepoaa, k
KQTOPOMY MPUCOEANHEH PaaMKas
6 5 4 (©) 2 1
CH,- CH,—- CH,— CH — CH,- CH;4 TnaBHas Uenb (rekcaH)
|
CH;,

3-MeTunrekcaH

Pagvkan
(MeTunoBbIV pagvikan)

Ecnv B rmaBHOM Lenn Yncno paarkanos Asa 1 60/blie ABYX, TO HyMepauuto BedyT C TOro
KOHLIa, K KOTOPOMY BIMKe HaxoauTCs paankan. Hanpumep:

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

[py HaMMeHOBaHMM TaKMX ankaHOB MOKa3bIBaOT HOMEP KaXa4oro yrnepoaa rmaBHom Lenwu,
C KOTOPbIM COeAMHEHbI paankanbl. OaMHaAKoBbIe, MOBTOPSHIOLLMECS paanKasibl B MMaBHOM
Lenu NoKasbIBaloT umncnamu auv- (2), pu- (3), tetpa- (4) n 1.4.
5 4 3 2 1
CH;-CH, - (IjH — $H — CH,4
CH; CH;,

2,3-aMMeTuIneHTaH

Ecnv B rnaBHOM LEenn Ha OAMHAKOBOM PaCCTOSHUN C 06enx CTOPOH HaxoAsaTCs pas3Hble
pagmkasbl, TO HyMepaLmio NPOBOAAT C TOW CTOPOHbI, K KOTOPOW 6/11Ke NPOCTOM paankar.
[pn Ha3BaHWM Taknx ankaHoB pagnKasbl YATAKOT OT MPOCTOrO K C/IOXHOMY.

6

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

3-metun-4-atmnrekcaH




AJIKAHbI

Ecnv B rnaBHOM Lenu HaxoaaTcs Tpu 1 6o/ee paamnkanos, U ABa paankasna pacrnonoXeHb
Ha OMHAKOBOM PacCTOAHMN C 06enx CTOPOH, TO HyMepauuio BeAyT C TOro KoHua, rae
PACMoNoXeHo 60/blie Pa3BeTB/IEHWINA.

CH,

1 2| 3 4 5

CH; ~ C —CH, ~ CH — CH,
CH, CH,

2,2, 4-TpUMEeTUINEHTaH

@ 06cyxpeHue

Ecu 6 mostekynie H-2eKcaHa Ko 8mopomy amomy y2A1epooa npucoeouHUMs amom Memusossid,
a K 4emeEépmomy amomy y2nepoaa U30nponuA08bIL Paodukas, Mo MOXHO U NOSy4eHHoe
8eu4ecmeo HaumeHos8ams Kak 2-memun 4-usonponusnozekcan? 06ocHylime omeem.

Ecnn B Monekyne ankaHa BblAENSIOT ABE 1 6onee caMble ANMHHbIE YrAepoaHble Lienu, To
rnaBHOW Lenbio 6yaeT Ta, B KOTOpoW 6yaeT 60/blle paankanos.

CH, - CH,
CH, - (T:H - jc:H o
CH, CH,-CH- CH,
CH,

2.5-anumMmeTnn-3-aTunrekcaH

Tpnvep_ N

saaun (1)
HazoBKWTE N0 MeXAyHAapPOAHON HOMEHKNATYpe AMMETUNSTUNN300YTUIMETAH.
Hannwem dpopmyny ankaHa, Noy4eHHOro Npu 3aMmeLleHn aToMoB BOAOPOAa B MOMEKY-
ne MetaHa C ABYMS METUNOBbBIMUW, OOHVM STUNOBbBIM Y OAHWM M300YTUIOBBIM PaaMKaIoM.

H,

CH,-C—-CH,—CH - CH;
| |

(IJHZ CH;

CH,
Ha30BEM 3TOT asikaH no MexayHapoaHOW HOMEHKNaType.

CH,

41 73 2 1

CH,— C—CH,- CH — CH,

| |

5

CH, CH,

6

CH,

2,4,4-TpUMeTUIreKCaH
\ J

MpoBepbTe cebs N
e (2

HazoBuTe No paunoHanbHOM HOMEeHKAaType 2,3,3-TpUMeTUNEeHTaHa.

\_ OEE S AUMeTUN13TU/IN30NPonniMeTaH




N

Q [poBepbTe M3yYeHHoe

1. Onpeﬂ,enMTe ncrtopmnyeckmne HasBaHUA
a/IKaHOB.

1. aTaH

2. NeHTaH

3. 2-metunnponaH

4. 6yTaH

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

B)3,4
)1, 4

Q)24

2. Pacnonoxute ankaHbl B Mocnefosa-
TENIbHOCTW YBENUYEHNA Yncia aToMOB
yrnepoaa B X MosieKynax.

1. MeTunaTnAMeTaH
2. 2,2 —gpumeTuanponaH
3. 2-MeTuneHTaH

3. HazoBute ankaH no MexayHapoaHOW
HOMeHKnaType.

ci
CH, ~ CH ~ CH, - CH - CH,
CH, - CH,

4. Ha3oBuUTE ankaH No paunoHaIbHOM HO-
MeHknaType.
CH, - ?H —CH,-CH,

CH,

5. HazoBuTe no MexayHapoaHon Ho-
MeHKnaType ankaH, B 0,2 monsax
KOTOpOro cogepxutca 12 ryrnepoaa u
B MO/IEKY/e MMEETCHA OAUH TPETUYHbIN
aToMm yrnepoaa.

~

6. Kakve pagmkansl o6pas3ytorcs 13 mosne-
Kynbl 2-MeTunéyTtaHa, ecnm NpoucxoamnTt
pa3pbliB ceaA3n C — C?

a. METWU/T 1 BTOPUYHbBIA OYTUN
b. atmn v nponun
C. U30MPONuaI N MeTUnN

7. Bbigenute ankaHbl Mo cxeme.

AnkaH

T~

Monekyna conepxut Monekyna cogepxut
TPETUYHBIN aTOM YeTBEPTUYHbIN aTOM
yrnepoaa yrnepoga

1. TpUMeTUAn3onponuIMeTaH
2. 2,3-aumetnnoyTaH

3. 3-MeTnn-3-aTuaneHTaH

4. 2,2, A-TpumeTmnreKcaH

8. Hanuwute rpadudeckyto bopmyny
OMMETUASTUIMETAHA.

9. HazoBnTE NO MEXAYHAPOAHOW U paumo-
HaNbHOW HOMeHKNaType YrieBoaopos,
006pa30BaHHbIN N300YTUIOBBLIM U 3TU/O-
BbIM pafdnkKasiamMmu.

10. Ha3oBWTE MO paumMoHanbHOM HOMEHKNa-
Type ankaH, KOTopblil Noy4YatoT U3 Me-
TUN3TUAMETaHa, 3aMellas oanH MeTUb-
HbI1 paanKan 3onpPonuIoBbIM.

J

10

AJIKAHbI




PA3/EN

AJIKAHbI
A

HaxoxaeHune B npupoje 1
nonyyeHune ankaHoB

( B AHTapKTvae nof Cnoem fbda eCTb KpyrHble 3a-
nexun metaHa. B nepvoa onegeHeHns rycible neca
TONM TePPUTOPUN OCTAIUCh MO NeAAHBIMN CIOAMM,
N NX OCTaTKK, pasnarasicb C NOMOLLbIO MUKPOOpPra-
HW3MOB, NOCTEMNEHHO NPEBPAaTUINCL B METaH.

Ewé kakue ucmo4HuKu MemaHa u e20 20M0/10208
ecms 8 npupode?

Kakumu cnocobamu moxcHo nosyyumse Q/KaHb!?

N

HaxoxgeHwue B npupoge

Kuakme v 1BepAble ankaHbl B NpMpoAe BCTPEYAIOTCA B cOCTaBe HedTU. [a3006pa3Hble
anKaHbl HaXOAATCA B HEDTU B PACTBOPEHHOM COCTOAHWM, @ TakXe Haf HedTAHbIM Co-
eM, 0bpasys ra3oBblI CNOV HAA HUM (TOMyTHble HegTsHbIe ra3sl). OCHOBHOM COCTaBHOM
4YacTblO NPUPOAHOro rasa saBaserca metaH (80—97%). MeTaH aBASETCS cCaMbiM pacnpo-
CTPaHEHHbIM B NPUPOAE NpefebHbIM YINTEBOAOPOAOM. B NpMpoAHOM rase B HeOObLUMX
KOMMYyeCcTBax CcoaepxaTca aTaH, nponax, OyTaH.

MpupoaHble

AnKaHbl, BXOASALLME B UX COCTaB
NCTOYHUNKWN a/TIKaHOB

MpupopgHbI ras B ocHoBHOM CHy, B He6onbLumx konuvectBax C,Hg, CsHg 1 CiHyo

Xuakue, TBEpAbIE, @ TaKXKe ra3000pasHble asikaHbl,

Hedtb .
pacTBOPEHHbIE B HEDTH

MonyTHble HedTAHbIe
rasbl

@ 06cyxpeHme ~

n, 6oratblii pacTUTEeNbHbIMI OCTaTKaMM, MOMELLAIOT B XMMUYECKIN cTakaH. [lo6as-
NAT HEMHOMO BOAbl. B BoAy NomeLLaloT NepeBEPHYTYIO BOPOHKY C KPAHOM W npu-
KPEenasioT K LUTaTUBY.

B ocHoBHOM CH,, CoHg, CsHg, CiHyo 1 Op.

KpaH BOPOHKM

BOPOHKa

BOAa

nn, boratbin
pactuTenbHbIMU
ocTaTkamm




[Nocyaoy NMOMELLAOT Ha HECKOMbKO AHEN B TEr-
n0e MecTo. ECnm oTKpbITb KpaH BOPOHKM 1 NOA-
HeCTM rOpPSLLYIO CMNYKY K TPYOKe, TO BbIAENSI0-
LWMANCSH ra3 3aropmnTcA.

Kakoti 2a3 8bidensemcs u3 nocydsi?

Bcnedcmeue kakozo npoyecca u u3 yezo
06pasyemcs 3mom 2a3?

Bcmpeyanu nu 86l makoe sgneHue 8 npupode?

ViHorga Habaw4aeM BblAeNeHNd ra30BbIX My3blpbKOB B 6010Tax. OCHOBHOW YacCTblo 3TO-
ro rasa aBngertca MeTaH. [103ToMy ero HasblBatoT «60/0THBIM ra30M». B cocTtaB 60/10THbIX
rasoB B Heboblnx konmyecTBax BxoaaT CO, 1 N,. D11 rasbl 06pasytoTca Ha AHe 60/10Ta
NpW PasNoXeHNN PacTUTENbHBIX OCTATKOB 6e3 A0CTyna KMCNopoaa C y4acTueM aHaspoob-
HbIX OaKTepU.

MonyueHwue
B npoMmbILLINeHHOCTH ankaHbl BblANA0T, B OCHOBHOM, U3 HEDTU 1 MPUPOAHOro rasa.
B naboparopmm ankaHbl NoNy4atoT CAeayowMm cnocobamum.

1. Tuaponnsom kapbmuaa AIIOMUHUS C BOAOM 0/1y4AIOT METAH.

2. [py HarpeBaHmm HATPHUEBbIX CO/IeH KAPBOHOBLIX KUC/IOT C MMAPOKCHUAOM HATPMS.

Mpun pearnpoBaHnM HATPMEBOI COMM YKCYCHOM KUC/IOTbl 06Pa3yeTcs MeTaH.

CH,COONa + NaOH —— CH,? + Na,CO;,

Ecnn npu peakummn B3ats CH; — CH, — COONa, nonyyaetcs s1aH.

CH; — CH, — COONa + NaOH —— C,H,t + Na,CO;




PA3/EN

AJIKAHbI
A

JleatenbHocTb o

PeakTuBbl n o60pynoBaHue: MMAPOKCKA HATPUA, aletaT HaTpud, Npobka ¢ ra3ooT-
BOAHOW Tpy6KO, NPO6UpPKa, WTaTVB, CNMpToBas famna, dapdoposas vallka, CTym-
Ka, NTOXKa, CTakaH.

Xop pa6oTbl. [ToMmecTnte B GapdopoByto YallKy 2 rp rMapoKcmaa HaTprusa 1 CTONbKO
e aleTaTta HaTpusa. DTy CMECh, 3Me/byad, NepeMeLlanTe B CTynke. Nomectute sty
CMeCb B NPOBUPKY C NOXKOW. B MpobupKy HafeHbTe NPpoOKY C ra300TBOAHON TPY6-
KOW 1 3akpenuTe K wratuBy. OCTOPOXHO HarperTte NpobupKy NiaMeHeM CrnpTOBOWN
namnbl. OnycTuTe APYro KOHel ra300TBOAHON TPYOKM B CTakaH, HanOMHEHHbIN Ha-
MOIOBVHY BOLOW.

[Mouemy ucxoOHsle 8ewjecmea nepeMewany, UaMenbyas?
Umo Habmodaemca 8 cMecu u 8 cmakaHe ¢ 8000 npu HazpegaHuu?
Kak npednoxume Hanucame ypagHeHue peakyuu, npomekarowjeli 8 cmecu?

@ 06cyxpeHme

[pednoxcume 2 pasHele peakyuu 075 NoAy4eHus nponaHa no smomy cnocoby. MoxcHo au
No/y4ums MemaH U 3MaH 8 0MOeNbHOCMU 08YMSA PA3HbIMU PEAKYUAMU, UCNOAb3YA 3mom
cnoco6?

3. A/IKQHbI MO/1yYArOT MPUY B3AUMOAEVICTBUM MOHOIQ/10r€HOMPON3BOAHbIX Q/TKAHOB
(ankuarasoreHMaoB) ¢ HaTpyeM. BnepBble AaHHaA peakumna Obl1a OCyLEeCTBEHA
dpaHuy3ckum xummnkom LLLA Biopuem 1 HasbiBaeTcs peakunen Biopua. Hanpumep,
npu peakumm MeTunépomMmnaa C HaTpmeM nosyyaeTcs STaH.

2CH,Br + 2Na ——> C,H; + 2NaBr
9Ty peaKLwno cxXxemMaTnyeckKm MOXHO I'Ipe,EI,CTaBl/ITb B TaKOM BUAE:

CH, - CH,

(CH) [ Br + 2Na + Bﬂ@;) CH, - CH, + 2NaBr

2NaBr

Kak BngHo, npy B3anMOAEeNCTBMN MOHOMa/I0reHOMPOU3BOAHbBIX a/IKaHOB C HAaTpPUEM Npo-
nexoanT yanmHeHne yrnepouHom benm n nosy4yaroTCq a/IkaHbl CUMMETPUYHOIO CTPOEHNA
C YETHbIM YMUC/IOM AaTOMOB YI/1epoaa.

B cMMMETPUYHbBIX MOMEKYNax anikaHa npu paspbise onpegeneHHon C — C cBasn ob6pasy-
0TCA OAMHAKOBbIE PaanKasbl. B CUMMETPUYHbBIX anikaHax OfHa 4acTb MOMEKY/ bl ABAET-
€S 3epKa/ibHbIM OTPaXeHNeM APYron YacTu.
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[anoreHonpPoM3BOAHbIE a/IKaHOB ABNAIOTCA MPOAYKTaMU, NMOMYHYEHHbIMU 3aMeLLeHN-
€M aTOMOB BOAOPOAA B MOJIEKy/le ajikaHa Ha aToMbl rasioreHa. B 3aBucumocTtv ot
yMCna aTOMOB rajsioreHa B MOJeky/le, ralioreHonpor3BoAHble GbIBatoT MOHO-, AN- 1
1.0. Mo MexayHapoaHoi HOMEHKNaType VX Ha3blBaloT MO O6LLENPUHATEIM NPaBUIaM,
KaK 1 ankaHbl. B 310 Bpemsa HyMepaLmio raBHOM Lienmn NpoBoaAT C TOrO KOHLA, K KO-
TOPOMY 6/IMKE rasioreH, MokasbiBatoT MECTO rajioreHa B Lienu 1 Ha3BaHue. Hanpumep:

4 3 2 1 3 2 1
CH, - CH - CH - CH, CH, — CH — CH,
| |
CH, CI B B
2-xnop-3-meTunbyTaH 1,2-gubpomnponaH

LLInpoko npruMeHaTCa Ha3BaHWs anknnraaoreHMaoB no paumoHa IbHOM HOMEHKNa-
Type. B atoMm Cnydae CHa4a/la Ha3bIBAlOT paamnKarsl, a NoToOM rasioreH.

]|3r
CH3 - Cl CH3 - CH2 - BI‘ CH3 - CH - CH3
K MeTunxnopuag 3TV|J'|6|30MV|,U, M30|‘|p0nW‘|6pOMMA /

Peakuus B3anmMoaenctemus Usonponuninoamnaa ¢ HaTpuem npotekaeT Tak, Kak noka-
3aHO HUXeE:

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

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

— CHy~ CH— CH — CHy+ 2Nal
CH, CH,

Peakuunto Bropua B 06LIEM BMAE MOXHO NOKa3aTb HXKeyKa3aHHbIM YpaBHEHNEM:

2RX+2Na—L 3R -R+2NaX; X-Cl, Br,I

Mpy B3aMMOAENCTBUM HATPUA C ABYMS PasHbIMU anikuaranoreHnagamm B pesynsrate pe-
aKkUMKM Nony4aeTcd CMeChb TPEX PA3/IMUHbIX a/TKaHOB.

Rl_ R1

3R~X +6Na+3X-R, *+—— R-R, + 6NaX

" Rz_ Rz

Hanpumep, npu peakumnn cMecu MeTMNOpoMMaa U 3TmndpomMmaa ¢ HaTpueM obpasyroTcs
ankaHbl, OpPMy bl KOTOPbIX AaHbl HUXE:
—— CH,— CH
3CH, - Br } ’

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

- CH3 - CH2 - CH2 - CH3

Kak BMAHO, B 3TOM Cy4ae 13 NoslyYeHHbIX aflkaHOB B OBYX MOJMIEKY/Iax COOAEPXUTCHA HET-
HOe, @ B OJHOWN MOJIeKY/Ie — HEYETHOE YMCNO aTOMOB YIepoa.

10

I
x
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Mpw B3aNMOAEACTBIN CMECK METUNOPOMUA] U STUABPOMIAA C METANIMYECKIM HATPUEM B pe3ynibTate peakuuu
KONNYECTBO MONeil ankaHoB, 0OPA30BAHHbIX COEAVUHEHMEM PasHbIX PaAMKanoB, OOMblIE, Yem KOANYECTBO
aNKaHOB, 06Pa30BaHHbIX COEAMHEHWEM OZMHAKOBbIX PaAnkanoB. MonbHOe OTHOLIEHWE aANKaHOB BbIMSAUT
npneausnTenbHo Tak: 1:2:1 (25%; 50%; 25%). IT0 MO/IbHOE COOTHOLLIEHIE MOXHO 0BBSCHUTL, ONPeAenss Yucna
BO3MOXHbIX BapMUAHTOB. IPeAnonoxXuM, UTo B 0AHON KOpPObKe HAaXOAATCS [BA KPACHbIX U [Ba CUHMX Wapa. Ecau
NooYepeHO 13 KOPOOKY BbIHUMATL MO /iBA LUAPA, TO NOAYYaTcs 4 BO3MOXHbIX BAPUAHTA, MOKA3aHHbIX HIKE.

Ecm KPacHble Wapbl — METUIbHbIE, a CMHWE WaPbl = 3TWIbHbIE paflKalibl, TO MOAYYaTCA BEWECTBA, MOKA3aHHbIe
HIXe:

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

oman nponan oyman
25% 50% 25%

fpuvep N
s (1)

[Npy B3aMMOAENCTBUM KAKOrO ankuaxaopmaa C HaTpueM nonydaerca 3,4-AMMeTnnrexkcaH?

CHavana Hanuwem Gopmy/y NOyHEeHHOro ankaHa:
CH;—-CH,—- (IjH - (IIH — CH,— CH;
CH, CH,
. Kak BuMOHO, 3,4-OMMeTuirekcaH ABMSETCS CUMMETPUYHBIM a/lkaHoMm. [losTomy ang

onpefeneHnsa aakuaranoreHnaa, KoToporo B3sa/m A9 peakunu, NosyYeHHbI ankaH
MbICTEHHO HY>XXHO pasgesinTb Nomnosam.

AJIKAHbI

CH; - CH,~CH+ CH - CH,~ CH, CH, - CH,-CH-CI
CH,| CH, CH,
' 2-x710p6yTaH

\

MpoBepbTe cebs N
s (2)

[Npn B3aNMOAENCTBUM ABYX Pa3HbIX anknnopoMMIoB C HaTprueM 06pasytoTca OyTaH U
2-MeTnnoyTtan. OnpegenuTe TpeTuii NOyHEeHHbIN a/lKaH.

2,3-gumeTnnoéyTaH

o (31

[Mpu pearvpoBaHun 0,4 MONb anknuaxnopuaa ¢ HaTpueM, B3aTbiM B M3ObITOYHOM KOAN-
yecTtBe, obpaslyetca 11,6 rpamm ankana. Onpegennte ankua xnopuaa.

LS ITMAXnopua

\_




@ [poBepbTe M3yYeHHoe

1. Kakoln ankaH $BNgeTcad OCHOBHOWM CO-
CTaBHOW 4YacCTbto MPUPOAHOro rasa’?

2. Onpegenute ankaH, o6pasyouwnincs B
pe3ynbraTe B3auMoaencTBus Conm
CH; — CH, — COONa ¢ NaOH.

3. VI3meHuTCcs nn rmbpuaHoe coctosHue
aTOMOB yrniepoda nNpu NoayyYeHnn anka-
Ha c ankunranoreHnga. O6bACHUTE Ha
npumMepe.

4. [1na xnopataHa 1 1,2-gnxnopataHa aBns-
IOTCS OANHAKOBBIMMU:
1. Yncno aToMoB B MONEKYE
2. Yncno NoNsgpHbIX KOBANEHTHbIX
CBA3EN
3. Ymcno atoMoB BOAOPOAA

A)tonbko 1 B) T0nbKO 2 C) TONBKO 3
D)1,2 E)1,3

5. CKOMbKO NMTPOB (H.y.) rasza obpasyercs
npv NOMHOM ruaponuse 72 r kapbuaa
antoMUHUA C BOAOW?

AN2 B) 22,4 C) 44,8
D) 33,6 E) 56
6.

Konuuecrso Macca (r) Yucno
Monen ankaHa, O-CBS13eN B

MOH°6POMO' nony4eHHoOro B

NMPOU3BOAHOIO Yy Monekyrne
ankaHa peakunm ¢ Na ankaHa
0/ 2,9 n

KOnpeuenMTe n.

7. Bbigenute ankaHbl Mo cxeme.

AnkaH

.

[Npu B3aumogencranm
OAHOrO ankuaranoreHnaa
¢ Na no peakuuu Biopua

/ \

nony4vaetca He nony4vyaetcsd

v v

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

2. H-6yTaH
4. nponax

8. Kak MOXHO CMHTe3npoBaTh No peakLmm
Blopua ankaH, nonyyeHHbln B3anMoaei-
CTBMEM COMM

CH, ~ CH ~ CH, ~ COONa

CH,
n NaOH?

9. Onpepgenute anknnbHbIN paaukan, o6-
pasoBaHHbIli paspbiBom C — Cl cBA3KM B
mMonekyne 1-xnop-2-MetnnnponaHa.

10. Hanuwute rpadpunyeckmne Gpopmysibl anka-
HOB, NOJyYeHHbIX AercTBrnem Na Ha CMeCb
NPONUAXIOPUAA M M30NPONUIXIOPUAA.

11. V13 cmecur KakKnx ankuaxnopuaos no
peakunn Biopua MOXHO MOAy4YmnTb
2,2—anmMetnnnponaH?

12. Hanuwmnte COOTBETCTBYOLLEE YpaBHe-
HVe peakuuu. Hanuwute 1 HazoBuUTe
M30Mepbl BELLECTBA, COCTaB KOTOPOro

C3H6C|2. )

AJIKAHbI




PABAEﬂo
dunsnyeckne cBOUCTBA

d/IKAHOB U P€aKLUUN TOPEHNA

VIHoroa ons oCBeLleHUsa Mbl UCMOMb3yeM CBeuMn.
Cseua cocTtouT 13 napadunHa 1 GUTUAA BHYTPU HEro.
[Npy UCNONB30BAHNN CBEUWM 3axXuratoT Gutuab. B 310
BpeMS NPOUCXOAUT MEONIEHHOE ropeHMe napadurHa u
ocBelleHue.

B ocHoeHom Kkakue gewjecmea 8xo0sm e cocmas
napagura?

Kakue gewjecmea nosyyatomea npu 20peHuu napaduxa?

dusnyeckue CBONCTBa

AnKaHbl — 310 6eclBeTHble, HepacTBOPUMbIE B BOAE BellecTBa. [lepBble YeTbipe npea-
CTaBUTENA aNKaHOB NPK 0ObIYHBbIX YCIOBMAX — rasbl 6€3 3anaxa. B Hacen&HHbIX MyHKTax,
He obecnedeHHbIX NPUPOAHBIM Fa30oM, B Ka4yecTBe TOMN/MBa MCMO/b3ytoT NponaH-6yTa-
HOBYIO cMech. [ponaH 1 6yTaH Nerko CXKMXKaloTCs M NepexoadaT B XMaKoe COCTOsHMe
M VMW HaMoOMHAOT creunansHble 6an10Hbl U NepeBO3aT B TakoM BUAe. TakuUM XUOKUM
TOM/IMBOM HaMOMHSAOT 3aXKMUraku.

lNponaH-6yTaHOBaA CMeCb, HaXO4ALWAACA B ra30BOM 6annoHe, 13-3a BbICOKOrO AaB/e-
HMS ObIBAET B XMOKOM COCTOAHMM. KOorga OTKpbIBatOT KpaH 6anioHa, AaBneHne CHuxa-
eTC4A, XWAKOE TOMIMBO NepexoamnT B ra3o0bpa3Hoe 1 pacnpoCTpaHSaeTCa BOKPYr Yepe3
Tpyb6Ky ra3oBoro 6asaioHa.

ras

KNOKOCTb




HepassetBnéHHble ankaHbl Cs — Cis — XXMOKOCTU NpK 0ObIYHbIX YCNOBUSAX, @ cneayouine
FOMOMOMY HAXOAATCSA B TBEPAOM COCTOAHUM. OHM XOPOLLO PACTBOPSIOTCS B OPraHNyeCKmnx
pactBoputenax (6eHlon, Tonyon, 6eH3vH 1 T.4.). TBEpAble ankaHbl — BellecTBa 6e3
3anaxa, a Xnakune asikaHbl MMeKOT 3anax, MOXOXWI Ha 3anax 6eH3nHa. AnKaHbl B TBép,EI,OM
COCTOSAHUM 0OPa3yioT MOMEKYNAPHYIO KPUCTANIMYECKYIO PELLETKY.

TBépable ankaHbl HasbiBaloT napaduHamu. NapadurHbl NCNOMb3YIOTCH B OCHOBHOM B
NPOM3BOACTBE CBeYel 1 elé B MeauumHe. MNapadnHotepanna nutaeTt Koxy, ynydwaet
OOMeH BeLleCTB, MOMOraeT npu neYyeHnn 601e3Hen CyCctaBos.

C yBenunyeHneM 4ncna aToMoB yriepoaa (0OTHOCUTeIbHad MOMEKYIApHasa Macca) yBenu-
YyMBaeTCA TeMnepaTypa KUNeHns 1 naoTHOCTb.

@ 06cyxaenne

[InomHocms u memnepamypa KuneHus y aakaHoe H€p036€m6ﬂéHH020 CMpoeHUA 8blle,
uem y p038€m6ﬂéHHle. C yeesnuyeHuem paseemesieHUa smu cgolicmea cmaHoeamcsa
ewé merole. Kak bl MoXceme 00bACHUMb npu4uxy amoli _?(IKOHOMG’,DHOCITIU.7

B tabnnue gaHo CTpoeHre NNOTHOCTEN 1N TeMnepaTyp KuneHna OytaHa 1 M306yTaHa:

Usomep TeMHepaTyopa |_|nOTHO§Tb,
KuneHus, °C r/cm
H-ByTaH -0,5 0,622
M306yTaH -17 0,604

Kak BMAHO 13 Tabnuubl, TemnepaTypa KUNeHUs 1 NAOTHOCTb y OyTaHa BbIlE, YEM Y U30-
O6yTaHa. [NpnunHoOn 3TOro aBnaeTca bonee TecHas ynakoBka Moaekyn H-6ytaHa no cpas-
HEeHWIO C MONIEKYTaMu M300yTaHa. [o3TOMY CUTbl MEXMONEKYNAPHOIO MPUTAXKEHUSA MEX-
Oy Monekynamu H-OyTaHa CuibHee, YeM B MOJiekynax n3oodytaHa.

Peakuuns ropeHuna

AnKaHbl ABNAIOTCA AEWEBBIM UCTOYHMKOM TOMAMBA. MPUPOAHbIA ras UCNob3yeTcs Kak
TOMMNBO B ObITY K KOTENbHAX. [10 CpaBHEHWIO C APYrMM BUOOM OPraHM4eckoro Tonamnea,
TPaHCMOPTMPOBKA M MpUMEHeHWe MPUPOAHOro rasa ABASeTCA O4YeHb BbirogHoW. Mo
CpaBHEHUWIO C APYrMMK BMAaMW OpraHMyeckoro TOM/vBa, Npu ropeHnun NpupoaHOro
rasa nosy4aeTrcsd Maso BPeAHbIX BELLIECTB, T.e. MPUPOAHbIA ra3 ABASETCA CaMbiM YNCTbIM
3KOMIOrMUYeCKMM TOMIMBOM Cpean ApYrnx BUAOB OpraHnM4eckoro Tonvea.



AJIKAHbI

[Mpu 06bIYHBIX YCNOBUAX asikaHbl He BCTyMatoT B peakLmio ¢ KMCIopoaoM. Ho npu Harpe-

BaHWM OHW ropsiT, 06pasys yreKUC/bii ra3 1 Boady (No/IHOEe OKUCIeHue).

CH, + 20, ——> CO, + 2H,0

Obuwee YpaBHeHe ropeHnd alIkaHOB MOXHO Bblpa3nTb B HMXKeyKa3aHHOM BUAe:!

cH, ., + 2o o nco, + (m+DH,0

Cnearensrocrs (1) .
Cnuwwute Tabnuuy B TeTpadb 1 3aBepLUnTe.
AnKaH [NpoaykTbl MOAHOro ropeHns 1 Mmonb
COy, 2 (HY) H,O, r
C2H6
89,6
72

J

.

Bo BpeMaAa NCNoIb30BaHMA NPpUPOAHOro rada Hago cobnogatb OCTOPOXHOCTb. |_|pl/l HaKonM-
NeHUn rasa B 34aHUAX, B 3aBOACKNX KOTEbHSAX, B LIaxTax OT HEGO/bLLOWN NCKPbl MeTaH
3aropaercd Co B3PbIBOM.

@ 06cyxaeHue

Cmece memaHa ¢ Kuciopodom 8 06bemHoM coomHoweHuu 1:2 04eHb 0NacHa, om Hebosb-
woii uckpsl B03HUKAeM CunbHblll 83psie. 06vACHUMe Npu4uHy 3mMo20. Kak no-eawemy,
CMecb MemaHa u 803dyxa Npu Kakux 06sEMHbIX OMHoWeHuUsX 60/ee onacHa?

|_|pl/l HeJocCTaTke Kncsiopoda nponcxogmnt HenonHoe CropaHne MeTaHa, U B pe3y/nbrate

06pasyeTca A00BUTbIN yrapHbIi ra3 uam yrnepona (caxa):

2CH, + 30, ——> 2CO + 4H,0 + Q

CH,+0, —> C+2H,0+Q

emo

Tennota o6pa3oBaHMA MeTaHa, AMoKCKaa yrnepoaa U BoAbl COOTBETCTBEHHO paBHbl 75
kx/mMonb, 393 kx/monb 1 286 k[x/Monb. BeluncanTe 1ennoBor sbdekT peakumm rope-

HUs MeTaHa (KOXx/Monb).

Hanuwem peakunto ropeHns MetaHa 1 pacctaBumM KOsGOUUMeHTb:
CH4(T) + 20,(r) —— CO,(t) + 2H,0(x)

LAns BblYnc1eHUS TEMN/I0BOro 3pHeKTa peakLmm rno 1ern/iore 06pa30BAHMS, YHUTbIBAS
KO3 @UUNEHTbI OT CyMMbl TEr/10Tbl O6PA30BAHUS MPOAYKTOB, HY>KHO OTHSITb CyMMY

Ten/10Tbl 06PA30BAHNSI UCXOAHbIX BELYEeCTB.

Q= (393 +2-286) — 75 = 890 K/l

Kak BMAHO, Npu ropeHumn 1 Mona meTtaHa Bbiaensetca 890 k/x




MpoBepbTe cebs
eme

55625 KX/KT.
)

L 200 nutpos.

KonunyectBo TennoThl, BblAeNALENCA Npy ropeHnn 1 Kr TonavBea, HasblBaeTcs Tenso-
TBOPHOM CMOCOBHOCTBIO TOMIMBA. Bbiuncnte TennoTBOPHYO CNOCOOHOCTb MeTaHa.
Tennota cropaHna metaHa 890 k/Ix/mMonb.

CKONbKO IMTPOB BO3a4yxa NOTpebyeTca ANa NOMNHOro CknraHus 12 nntpos ataHa? O0b-
EMHag 4OoNdA KNCAopoda B Bo3ayxe paBHa 21%.

O [poBepbTe U3yyeHHoe

1. Onpepgenvte nocnenoBaTeNbHOCTb
BO3pacTaHWsa TemnepaTtypbl KUNeHNs
asnkaHoB.

1. CH; — CH, — CH, — CH;
1. CH; — CH, — CH;
IIL. CH, - CH - CH,

CH,

2. Kak onbITHbIM MYyTEM MOXHO OT/IMYNTL
MeTaH OT Bogopoaa?

3. 1 MOMb Kakoro BellecTsa 3aHnMaeT
06BEM 22,4 n (Npn HY.)?

Yucno kaBasieHTHO
AnkaH -
NONSAPHbIX CBA3EN

X 10

Y 8

Z 12

A XnY B)X,Y,Z
QYnz D)XunZz
E) Tonbko Z

4. [1ns ropeHnsa 2 NMTpoB asikaHa notpe-
oyetca 19 nuTpoB kncnopoda. Belunc-
nmTe o6bEM BOASAHOMO napa (B nnTpax),
BblAENEHHOro MpY peakumm.

5. lNpwu cropaHun Kakoro oobema (1 npu
Hy.) MnponaHa BbIAENUTCS YrNeKuc-
NbliA ra3, Macca KOTOporo Ha 15 rpamm

60MblUe MaccChl BblAENEHHON BOAbI.

N\

6. [lpu ropeHun 1 MO/Ib ankaHa nosy4a-
eTca n-2 MOMb BoAbl. Bbluncaute o6-
Lee 4YnCNo CBSA3Een B MOMEKy/ne 3Toro
ankaHa.

7. 1N NOMHOro ropeHus CMecu MeTaHa
n 3TaHa 06bEMOM 20 NUTPOB NOTPeby-
etca 49 nUTpoB (MpKW HY.) KUcnopoaa.
CKOMbKO NNTPOB 3TaHa Obl/1I0 B UCXOA-
HOWM cmecu?

8. B 0,4 M® Bo3ayxa MOXHO cxeub 50 u-
TPOB (NpW H.y.) MeTaHa. Beluncamnte o6b-
EMHYI0 1010 KUCIOpoAa B BO3yXxe.

9. Ckonbko Tennotsl (kX) Bblaenntca npum
nonHom cropanum 200 n (H.y.) ra3oBoM
cmecn, coctodulen (No oobEMY) 13
89,6% metaHa, 4% yrnekncioro rasa u
6,4% a30Ta (TennoTa cropaHus MeTaHa
890 k/x/ monb)?

10. Kakoe konm4ecTBo (MOfb) Kucnopoaa
HY>XHO 419 nonHoro ropexns 0,5 monb
ankaHa C 4MC/IoM aTOMOB Yrliepoa B
monekyne n-1?

3n+1 3n—1 3n-2
A) > B) 3 Q) 4
3n+2 3n—-3
D E
) 2 ) 2

AJIKAHbI




AJIKAHbI

XnmMmunueckme CBOUCTBA
aJIKaHOB

Kak no eawemy MHeHuto, no4emy aaKaHbl Ha3bI8aom npeoessHsIMU y21e6000podamu?

C kakumu ceoticmeamu 3mo C853aHO?

[Mpr 0ObIYHBIX YCNOBUAX anKaHbl XMMUYECKM ManoakTVBHbI. [103TOMY MX Ha3blBaloT Napa-
duHamn. Ha natmHckoM «parrum affinis» o3HavaeT «<ManoakTUBHbINY». [13-3a MCNONb30Ba-
HWA BCEX BASIEHTHbIX BO3MOXHOCTEN aTOMa Yrepoaa Npyu XMMUYECKNX peakUnaxX ankaHbl
He NpUCoeaVHSIOT ApYr1e atoMbl UK FPYNnbl aTOMOB. BOT nodemMy 371 yrieBoaopoasl He
CMOCOOHBI K peakumsaM NpUCOEANHEHNS U Ha3bIBAlOTCA NpeaenbHbIMU (HaCbILLEHHBIMU)
yrnesogopodamu. OgHako Npu onpeaeneHHbIX yCI0OBUAX B MOeKy1ax anikaHa Mpomncxo-
avt pa3pble C — C u C — H cBs3€eit, U OHM BCTyNatoT B PeakUUn 3aMeLLeHNd, OKMCIEHWNS,
pPa3oXeHUS U M3OMepPU3auUnK.

Peakuun 3ameLLeHuns

MpKn B3anMoAenCTBMM GTopa C asikaHaMmy peakumsa npoTekaeT npu 06blYHbIX YCI0BUAX
CO B3PbIBOM. B TeMHOTe a/ikaHbl He pearvpytoT ¢ X/10poM 1 6poMoM. oa Bo3aencTBnem
cBeTa UAW TeMnepaTypbl 3T peakUmmn NpoTekatoT oveHb GbiCTPO. [py 3TOM NpoucxoamT
paspbiB C — H cBA3ei B Monekyse ankaHa U 3amellleHne aToMOB BOAOPOAa aToMamy
ranoreHoB. B pesynbraTte peakuun o6pasyeTtcs rasoreHonpomnsBoaHble akKaHoB.

hv ww t

CH, +Cl, "ty CH,CI + HCI

XJIOpMETaH

fleaTenbHoCTb 0 N

CocTaBbTe ypaBHEHNA peakLMin 1 Ha30BUTE MOJTyHYEHHbIE BellecTBa:
a. peakuma 1 Monb MeTaHa ¢ 2 MOJ/b X/10pam
b. peakuna 1 MO/Ib MeTaHa C 3 MOJ/Ib X/TOPOM
C. peakumd 1 Monb MeTaHa € 4 MOJb X/TI0POM

@ Kak ebl npedsoxume cxemy XA0pupos8aHus MemaHa?
. Y

XnopupoBaHne MeTaHa HauduHaeTcs ¢ o6pa3oBaHnsa cBOGOAHbIX padukanos. CHavyana
nof BO3AENCTBMEM CBETa MOMIEKY/Ia X/10pa, TOMO/IMTUYECKK pa3pbiBadch, o6pasyeT ABa
atomMa xsopa.

clfcl s ¢+l

O6pa3oBaHHble aTOMbl X/10pa Ha BHeLIHeM 3HepreTMyeckoM ypoBHE UMEIOT HecnapeH-
HbIN 51EeKTPOH (CBOGOAHbLIN paankan). [pn B3anmMoaencTBnm xaopa ¢ MeTaHoOM MPOMCXO-
ONT roMmonuTnyeckuin paspbie C — H cBA3W, 1 B 3TOT MOMEHT 06pa3syetca monekyna HCl.

i !
H—(ID—H +:Cl —> H—Cli- + H-CI
H H




MexaHn3M 3TUX peakLUmni Ha3biBalOT CBOOOAHOPAANKAIbHbIM MexaH3MoM. Bpems cBo- 10
60OHOr0 CyLLECTBOBAHNA METUIBHOIO pagnkKaia odeHb Mano. MeTUnbHbI paarkan pea-

TMPYET C OPYror MOIEKY/10M XN0pa, NPOUCXOAUT roMonnTnyeckuii paspsie Cl — Cl cBa3m.

B pe3synbrate, o6pasyeTcd METUIXI0PUA 1 CHOBA paavkas x/aopa.

i i
H-C + Cl=Cl —> H-C—Cl +Cl
H H

I
x
S
=
<

B o6uleM peakunsi COCTOUT 13 LeMOYKM peakLnii, KOTOpble BO3HMKAOT Noc/ieaoBaTe lb-
HO APYr 3a@ APYroM W Ha3bIBAIOTCA LernHbIMY peakuymsmu. MNpn UenHbIX peakumsax Kaxabli
paaunkan, obpasys APYrol paavkasn, cam NpeBpallaeTcs B MONEKyNApHOe BeLlecTBO.
Peakumna Nnpofo/mkaeTcst 3a cyet o6pas3oBaHns HOBOIO paankana.

C1+CH4—>HCI+CH3—'—|
+ .

CH, + Cl,——>CH,Cl+Cl

\ B paspabotke TEOPUM LEMHbIX peakumin OGONbLLYIO
pO/b Chirpanv Tpyabl akagemunka H.H. CeménoBa.
[Npn QOCTaTOYHOM KOMMYeCcTBe x/10pa B peakumn 3a-
MeLLeHNA MeTaHa C X/I0POM NPOUCXOAUT NoCTeNneHHoe
3amMelleHre Bcex aToMOB BOAOPOAA.
ATOMbI BOAOPOAA B MOMeKy/ax ankuaranoreHyaa 3a-
MeLLaloTCaA ra/loreHoM ferde, 4em B COOTBETCTBYIO-
ueM askaHe. 2T0 OObACHSAETCH B3aVMHbIM BAUAHU-
eM aToMOB B Mofekyne. Hanpumep, paccMOTpUM 3TO
Ceméros Hukonaii Hukonaesuy B3anmoBnnsaHve B monekyne CH5Cl. Y aTtoma xnopa
(1896-1986) 3M1eKTPOOTPULATENBHOCTE 60MbLLIE, YeM y atoMa yrie-
ﬂaypea’iy,jf)’g;ie}:;’;’;"”ﬁpelwm pogaa. Mostomy snekTpoHHasa nnotHocTb C — Cl cBA3m
Paspabotan Teopu LenHeIx CMelleHa B CTOPOHY aToMa X/10pa, U BC/IeACTBME 3TOro
PeaKLmi 1 Tern10BOro B3pbiBd u aToM X/0pa MNpuobpeTeT YacCTUUHbIM OTpULATeNbHbIN
rOpeHHs rasoBbIX cMeces. 3apsd, a atoM yriepoa — YaCTUYHbIA MONOXUTE TbHbIN
3apaa.
B cBoto odepenb, anekTpoHHas nnotHoctb C — H cBasei cmellaeTca B H- 5+ &-
CTOpOHY aToMa yrnepoaa. B pesynerate ymeHbluaeTca npoyHoctb C — H H7C_C1
CBA3K, 3aMellleHre aTOMOB BOAOPOAa CTAHOBUTCA flerde. DTanbl peak-
LMW MOXHO MOKa3aTb MO HUXEeYKa3aHHOM cxeme:

CH, —<2" CH,C1—<2" CH,Cl, —<=" CHCl, —<2" CCl,

XJIOpMETaH JUXJIOpPMETaH TPUXJIOPMETaH TETPaXJIOpMETaH
(Mernxnopuz) (MeTHIeHXJIOpH]T) (xa0podhopm) (xnopun yrnepona(IV))

YDaBHeHVIﬂ peaKLl,VIl7l MOJTHOTO X/TOPUNPOBAaHNA MeTaHa N 3TaHa NoKa3aHbl HMXe:
CH, +4Cl,—™CCl, +4HCI
C,H, +6Cl,—*-C,Cl, +6HCl

Kak BUOHO 13 ypaBHEHNN peakLmii, YNC/10 3aMeLLEHHbIX aTOMOB BOAOPOAA U YNC/IO 06-
pa30BaHHbIX Monekyn HCl paBHO 4nc/ly MOMeKyn ranoreHa, BCTYNVBLIErO B peakLmio C
MOEKY/ION a/IKaHa.




8 06cyXxaeHue

B mMonekyne ankwaranoreHuaa, nMelwero B Moekyne asa uam 6onee atoma
yrnepoaa, 1erye 3aMmeLLatoTcd aToMbl BOOOPOAA, COEANHEHHbBIE C aTOMOM YI1epo-
08, K KOTOPOMY NpUCOeanHEHbI aTOMbl raioreHa. Hanpumep, npu peakumm 1 Mosb
xlopaTaHa ¢ 1 Mob X/T0OPOM, B OCHOBHOM, 06pa3syeTtcd 1,1-anxnopataH.

CH, -CH,CI + Cl, —>*"* , CH, - CHCI, + HCI

1-anxnopataH

AJIKAHbI

@ Kak o6vacHume npuyuty?
N\ J

XnopnponsBogHble MeTaHa — AMX/IoPMETaH, TPUXIopMeTaH 1 TeTpaxiopMeTaH — npu
06bIYHbIX YCTOBUAX HAXOAATCA B XUAKOM COCTOSHUN U MCMO/Mb3YIOTCS Kak pacTBOpUTe-
nn. TeTpaxnopMeTtaH UCNob3yoT Npu TyleHun orHa. OH HaxoaMTCs B XWAKOM COCTOS-
HVW 1 Heroptod. [P CONPUKOCHOBEHUM C NIaMEHEM MOT/IOLWAET TeNIOTY U UCnapsieTcs
(oxnaxmdaeT ropsLLyo NoBEPXHOCTD). [apbl TeTpaxiopMeTaHa Tsaxenee Bo3ayxa U, oce-
[as Ha NOBEPXHOCTM NMaaMeHu, NpeaoTBpaLlaoT AOCTYN KMCI0POoaa K HeMy.

lanoreHonpon3BOAHbIE ankaHoB (GPeoHbl) MCMONb3YITCA B XONOAMIbHbBIX YCTaHOB-
Kax. DpeoHbl rasloreHoNnpPon3BoAHbIe, B OCHOBHOM, MeTaHa 1 3TaHa.

Ho BbIACHMAOCH, YTO GPEOHbI PaspyLLaT 030H B aTMoCchepe.

NoponpownssogHoe metaHa CHI; (HogohopM) UCMonb3yetca B MeauUvHe Kak aHTh-
cenTuk. AHTUCENTUYECKNE BelLeCTBa HAHOCAT Ha OTKPbITble PaHbl, TaK Kak OHW Npeno-
XPAHAOT paHbl OT THUEHNS.

ABNAACH NACCUBHbBIMM NMPKU 0GbIYHbIX YCIOBUAX, a/TKaHbl HE PearupytoT Aaxe C KOHLEH-
TPUPOBAHHbLIMU KMUCIOTamu. HO nod daBfeHWeM v Npu HarpeBaHWK ajkaHbl BCTyNnaT
B peakuutio 3aMelleHns ¢ pa3baB/ieHHOW a30THOW KWUCIOTORN. [pu npotekaHuu 3Toi
peakuuy aToM BOAOPOAa B MOMIEKY/e anikaHa 3amelllaetca HuTporpynnoi (-NO,).

CH, + HO - NO, —“2—»CH,NO, + H,0

HUTPOMETAH

Peakuum Pa3noXxxeHus

a) KpekuHr. Tpun BbICOKOM TemmnepaTtype NMponcXoamnT PasnoxXeHne (KpeknHr) asikaHos. B
pe3ynbraTe peakumm Noaydaetcs CMechb NpedenbHbiX U HenpeaenbHbIX yrNeBoAOPOAOB.



C,H, —=8t . C,H, +C,H,

CHy —*— C,H,, +C,H,

b) LeruapuposaHue. B pesynbrate aTux peakunii NponcxoamT oTlernieHne Boaopoaa
OT MONeKy/bl ankaHa. [JervapupoBaHue NpoTekaeT Mpu BbICOKON TemnepaTtype 1 B
NpPUCYTCTBUM KaTa/msaTopa:

H H
| | T, Kart.
H_?_(I:_H — CH2: CH2+ H2
H H

B 3@aBMCMMOCTM OT BMAa KaTaamM3atopa npu HEMOTHOM OKUCIEHWW a/TIKaHOB nosiyyator
pasnnyHble BellecCTBa.

2CH4 550-600 ’C, Kar. C2H4+2H2

ITUIICH

CH4 1000 °C C+2H2

2CH, —%°C 5 C,H,+3H,

AUCTUIICH

Peakuumn nsomepusauuu

HarpeBaHne ankaHoB C y4acTueM KaTtanm3aTopa CTaHOBUTCHA MPUUMHOM M3MEHEHUS
CTPYKTYpbl MoAekynbl (HaunHasa ¢ C,Hyo). Hanpumep, npu HarpeBaHum 6yTaHa B NpUCyT-
CTBUM KaTasmM3aTopa x1opunaa atoMIUHNSA OH MoABepraeTca M3omMepunsaumnm n npespatla-
€eT1Ccd B U300yTaH.

CH,- CH,- CH,- CH, —2%~ CH,- CH - CH,
H-OyTaH CH3

n300yTaH

Iy N
e (1)

CKOMbKO FrpaMMOB TETpax/IopMeTaHa MOXHO MONYy4YUTb NPY XA0pupoBanum 11,2 11 (Hy.)
MeTaHa C BbIxo4oM npoaykTa 60%7?

Hanunwem YpaBHeHne peakunmn Xxa1opnpoBaHnd MeTaHa 1 pacCTtaBUM Koad)('DMLI,I/IeHTbI.

CH, +4Cl, —~—CCl, +4HCI
Bbluncnvm maccy tetpaxsiopMeTaHa, NolydeHHoro 13 11,2 1 metaHa (Teopetnyecknii
BbIXOA). 11.2 <o be 42
22,40 -------- 154r
11,2 - 154
=————=77r
22,4

Bbluncnaem MacCcCy noly4eHHOro npoaykKra, y4mtbiBad I'IpaKTVI‘-{eCKVIm BbIXO.
------- 100%
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AJIKAHbI

MNpoBepbTe cebs

\_

i (2)

[pu NponycKaHnn X10pOBOAOPOAA, MOMYYEHHOIO NPUY X10pMpoBaHnM 1 Mosb aTaHa, 06-
pa3oBanoch 298 r conn. Onpegennte GopMy/Ty OpraHMYeCckoro BellecTBa, No/1y4YeHHOo-

rO MPU XNOPUPOBaHNM STaHa.

L3y C,H,Cl,
\
3AZAYA 9,

Bblumcnute npakTnyeckuii BbIXOA NPoayKTa NpU KpeKnHre ByTaHa, ecnv o6bemMHas
pons ytaHa B MOMyYEeHHOW ra3oBom cMecu coctasnseT 60%.

25%

@ nposepsre v3yueHHoe

1. Onpenenute GopMyy OpraHUYecKo-
O BELLECTBA 1 YNCIO0 MOMEKY/ X/T0PO-
BOOOPOAA, MOMYYEHHBIX NP B3aUMO-
LOEACTBUM OOHOW MOMEKy/bl NponaHa
C WECTbIO MOMEKyIamu X10pa.

2. Y70 HEeBepHO ANA peakummn MeTaHa ¢
XNOpOM?
1. MoxeT npotekaTb B TEMHOTE
2. Peakunsa 3amelleHns
3. MNonyyaetcd BOAOPOL
4. poTekaeT nof BO3AENCTBMEM COM-
HEYHbIX Iy4en

3. Bblgenute ankaHbl NoO Cxeme.

Kakoit ankaH npwu
peakLuy X110pMpoBaHus

N

obpasyeT ogHO obpasyeT ABa pasHblX

MOHOX/0pP- MOHOX/10pP-
npousBogHoe NPON3BOAHbIX
1. aTaH
2. nponaH

3. 2-metunnponaH
4. 2,2-aumeTnanponanH

~

4. OTHOCUTCA K NMPOAYKTY X/10PUPOBaHNA
OyTaHa:
A) C,HsCly
B) CsH,Cl,
C) C5H,Clg
D) C4HsCl,
E) C4H4Cls

5.

Yucno monen xnopa,
HeobxoanumMoro Ansg
MO/THOIO X/I0PMPOBAHNUSA

4,48 X

O6bEM MeTaHa
(HY.), nnTp

Onpepenute Xx.
A1 B) 01
D) 0,8 E)0,4

6. Boigennte peakuum no cxeme.

1. XnopupoBaHve a1aHa

2. KpeknHr byTaHa

3. Peakuna meTaHa c pasbaBneHHOM
HNO;

CBA3u, pa3pblBaloLLMecs B MOMIEKyIax
a/IKaHOB MPU XUMUYECKUX peaKLMsax

C=C C-H

7. Kakune npeBpalleHns Heoobxoanmbl Ang
nony4yeHuns OytaHa n3 metaHa?




8. Y710 M3MEeHUTCH B peakummn neHTaH Lt 2,2-oMmeTnanponan?

1. Yucno NnepBUYHbBIX aTOMOB
2. Y1cno rmbpuaHbix opbutanei
3. BaneHTHOCTb atoma yrnepoaa

9. CocTaBbTe ypaBHeHWs peakUmii, Mpu NOMOLLIM KOTOPbIX OCYLLECTBASOTCS NpeBpa-

weHna B cxeme: C —5—> CH, —5—> CH3Cl—=3—> C,Hg

10. Hanvwwte rpadumyeckyto dopmyny ankaHa CsHip, npy 6pomMMpoBaHnm KOTOPOro
06pasyeTcs TONbKO O4HO MOHOOPOMOMNPOU3BOAHOE ankaHa.

J

AJIKAHbI



[pakTyeckas pabora

Onpe,qeneHme KayeCTBEHHOro CoCtaBa yrnesoAopoAoB

PeakTtuBbl 1 o6opynoBaHue: napaduH, okeng meau(ll), cynodat mean(ll), npobka,
CHabXEHHasa ra300TBOAHOM TPYOKOW, LUTATUB, CIMPTOBKA, /10XKKa, MPOOUPKU.

AJIKAHbI

Xopa paboTbl: [TomecTnte B Cyxyto Npobupky okoso 1 nopowka okecnaa meaun(ll) n 0,2 r na-
padurHa. Harpesarte Nnpobupky 4O TeX Nop, Noka napaduH He pacniaBuUTCd U He
cMeLuaetcs ¢ okengom mean(ll). 3akpenmTe NPpobUpKyY B LUTATMBE B FOPU30HTa b-
HOM MONOXEHUN. BIxe K OTKPBLITOMY KOHLY MPOOVPKM NPY MOMOLLM TOXKKM NO-
MecCTuUTe HeMHoro 6e3BoaHoro cynbdata meau(ll). 3akponte NpPobupKy NPOOKO
C ra300TBOAHOM TPYOKON, ONYCTUB KOHel, TPYOKK B APYryto NpobupKy C n3BeCT-
KOBOW BOOOW. Harpente cogepXvmoe npobupKu.

cMech napaduna u

i oxcua menu(1l)

cynbdar mean(1l)

M3BECTKOBas BOJAa

Kakue HabntogeHns BbigBNeHbI?
OTmeTbTe, Kakne nameHeHnsa nponsownm ¢ cynbdatom meau(ll) n M3BeCTKOBOW BOAOM.

Hanuwwute ypaBHEeHWs COOTBETCTBYIOLLIMX peakunii, caenante BbIBOA O Ka4YeCTBEHHOM
cocTaBe napaduHa.
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[oMonornyeckun psag ankeHos,
3N1eKTPOHHbIE U rpaduyeckume
GopMybl X MOSIeKyn

MecTo Kax/J0ro a/fikaHa B rOMO/IOrMYECKOM Psifly COOTBETCTBYET YMC/Ty aTOMOB
yrnepoa B COCTaBe ero MosieKy/.

AJIKEHbI

@ Cywecmeyem JIU MaKaA 3aKOHOMEPHOCMb 8 20M0J102U4HeCKOM pﬂay a/KeHo8?

CornacHo MexayHapoAHOM HOMeHKNaType, YreBOA0OPOAbl C OTKPbITOW YIIepOAHOW
Lenbto, B MOJTIeKy/1axX KOTOPbIX MeXAy atToOMaMin yriiepoda nMeetCcd oaHa ,CI,BOVIHaﬂ CBA3b,
Ha3bIBAIOTCH Q/IKEHAMM.

AesTenbHoCTb 0 N

[NonpobyiTte cocTaBuTb rpaduyeckytd GOpMy/ly ankeHOB, B MOJEKyne KOTOPOro
MMEeeTCs oauMH, ABa M TpW aToma yrepoda. Hanvuwmnte snekTpoHHyo GopMy/y Mo-
% NEeKy/bl, 3aMeHss CBA3M OOLMMU SIEKTPOHHBIMK MapaMu B BEPHbIX Fpaduyeckmnx

dopmynax.
Bo3moxHo au cocmagume 2paguyeckyto opmyny 015 ecex mpéx monekyn? 06ocHylime
80U MblCAU.
N\ Y,

B Monekyne yrneBoaopoaa ABOMHAA CBA3b MOXET 06pa30oBaThCA TO/IBKO MeXy aTto-
Mamu yrnepoaa. [ns o6pas3oBaHns ABOMHON CBA3W B MOMEKy/e afikeHa AO/KHO COo-
[epxaTbCst MMHUMYM [iBa aToMa yrniepopa. 10 3Tol NpuunHe y ankeHoB He CyllecTByeT
npeacTaBuUTens C OAHVM YrMiepoaHbIM aTOMOM B MOJieKkyne. Y NepBoro npeacraButens
anKeHOB B MO/eKy/e nMeeTcqa ABa atoma yrnepoda. CoctaBnM rpaduyeckyto Gopmyny
afnKeHa C AByMsi aToMaMu yr/iepoaa B COCTaBe.

C=C = -C=C- = H-C=C-H
I I I |
H H
rpurcoeguHsem
ABa aroma yrnepoaa, YYUTBIBAS YETbIPEXBA/IEHTHOCTH rnpucoennHsgem arombl
NCrO/Ib3ys CBS3N VI71epoAaq, Y1C/10 CBA3EN /151 KAXKA0ro BOAopOAG K ATOMY
[ABOVIHOV CBSI3bIO. aroma yrriepoaa Aosoanm Ao 4. yrrnepoda.

Kak BnaHo, bopmMyna nepsoro npeacrasmtend ankeHos nonydaercs C,H,. 910 Belectso
Ha3blBaeTCHA 3TeHOM. TakMM e CnoCoB60M MOXHO NMPeACTaBUTb rpaduyeckyio Gopmysy
BTOPOro NpeacTaB1TeNs alKeHOB.

H
| |

IR St R
H HH

dopmyna BTOporo npefcraButens ankeHoB CsHg. DTo BellecTBO Ha3biBaeTcs npone-
HOM. Kak 1 anikaHbl, asikeHbl OTIMYatoTCA APYr OT Apyra OOHOM UK HECKOMbKMMK Fpynna-
M1 —CH,—(MeTnneH) n o6pasytoT HMXKEeYKa3aHHbI FOMOI0rMYecknin paa.



dopMyna ankeHa HasBaHue ankeHa
C,H, OTeH
CsHg [NponeH
CiHg ByteH
CsHyo [NeHTeH

Kak BMAHO M3 Tabnuubl, B aflkeHax Ync/10 aTOMOB BoAopoda B 2 pasa 6o/blle yucia
aToMoB yrnepoaa. To ectb dopmyna ankeHos 6yaet C,H,, (n>2).

llpuviep _ \
emo

Onpepnennte GopMyny ankeHa, OTHOCUTE/IbHAd MOMEKYIAPHasA Macca kKoToporo pasHa 70.

YuuTbiBas, 4to dopmyna ankeHos C,H,,, oTHocuTeNbHAA MONEKYNApHAA Macca Y H1X
nonydaercd 14n.

14n =70
n =5 (CsHy)

MpoBepbTe cebs N

s (2

Onpepnenute ankeH, 0,2 MoNb KOTOPOro nmeet maccy 11,2 r.

CaHs )

MpKn 3aMeHe B MOneKy/ie afikeHa CBA3el 3/1eKTpoHaMK, KoTopble 1x 06pasytoT noyda-
eTCe 3/1eKTPoHHas Gopmysia askeHa.

MonekynapHaa  [padunyeckas DNeKTPOHHas
AnkeH
dopmyna dopmyna dopmyna
H-C=C-H H:C:C:H
oTeH C,H, I|{ I|{ HH
Ili H
MponeH CsHs H-C=C—C-H H:CC:C: H

© 06cyxaeHne

[Mpu 06pazoeaHuu Mosekybl IMaHa y4acmeytom 14, a Mosaekyssl 3mMeHa - 12 37eKmpoHos.
Ho npu obpazosaHuu kaxcdod u3 3mux monekyn cobarwdaemcs npaguso okmema. 06vACHUMe
NPUYUHY, CPABHUBASA 3NEKMPOHHYI HOPMyy IMuUX 8eujecms.

Kak 1 B a/ikaHax, B a/llkeHax CTerneHb OKMUC/IeHUA aTOMOB yrnepoga MOXHO onpefe/intb
YMC/IOM aTOMOB BOLOPOAA, MPUCOEAVHEHHBIM K HUM. ATOMBI yrnepoada noay4yatoT a/1eK-
TPOH OT aTOMOB BOAOPOAA M NMOKa3bIBAKOT OTpMUATE/IbHYIO CTeNneHb OKNCTeHU4A.

H
202 2 -1 |3
H H H H H
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AJIKEHbI




AJIKEHbI

@ nposepsre n3yuenHoe

1. Cpe,u,m OAHHbIX BelLeCTB BbléepMTe
a/IKeHbl.

1. CH,—CH,—CH,
2.CH;~ CH=CH—-CH,
3. CH:=C~CH,
CH,
4. H,C—CH,
o

5. CH,= CH—CH,

2.
CHZ — CHZ CH2= ?—CH3
CH,
A et
O6uwas
dopmyna =?

e

CH,= CH— CHj

S

CH~ CH=CH-CH,

3.CH; - CH, - CH; n CH, =CH — CH;
YTO OTIMYaET MONEKybI?
1. Yvcno atomoB yrnepoaa
2. 4ncno atomoB BOAOPOAA
3. Yncno ceazen, annHa Kotopbix 0,154 Hm
4. Yncno HenoNApPHbIX KOBAEHTHbIX
cBdA3er
5. Yncno HenongapHbIx O-CBA3€Ei

4. 3aBepLlumnTe CXeMmy.

ANKeH, B MOMieKy/ie KOTOporo
COOEpPXNTCA N aTOMOB

yrnepoga

Yucno Obuiee OTHOCUTEIbHasA

aTomMoB ymcno MoneKynsipHas
BOAOpOAA: aTOMOB: mMacca:

N\

~

5. Bnvwmnre 4ncno COOTBETCTBYIOLLNX CBS-
3el B NyCTble GYEenku.

<+—— JTaH

| |

Yncno nonapHbIx Yucno HemonspHbIX

—

KOBAa/IEHTHbIX KOBa/IEHTHbIX
cBsAzen cBszen
<+— JTeH —»

6. Onpegennte YMCNO BTOPUYHBIX N TPETUY-
HblX aTOMOB yr/1lepoia B COeANHEHMUN.
CH,—CH= (|3—CH2— CH,
C,H,

7. MocTponTe Ang ankeHoB rpadumk 3aBUCK-
MOCTW MaccoBbIxX fgonem (%) yrnepoaa v
BOAOPOAA OT X OTHOCUTENbHOW MONEKY-
NAPHON MacChbl.

8. CKO/bkO aTOMOB BOAOPOAA COOEPXKUT
ankeH, Monekyna KoToporo coaepxut 15
aToMOB?

9. Monekyna nponeHa coaepxmnt 3 atoMa
yrnepopna n 6 atomos Bogopoda. lNovemy
K KakgoMmy aTomy yriepofa He npucoe-
OMHSAeTCsa No ABa aToMa BoAopoaa?

10. B monekyne ankeHa B o6paszoBaHun
cazel yyactBytoT 30 anekTpoHoB. Onpe-
nenute obliee Ync/o aToMOB B MOJIEKY-
ne 3Toro asnkeHa.

11. CocTaBbTe rpaduyeckne GopMysbl anke-
HOB, KOTOPbIM COOTBETCTBYIOT YITIEPOL-
Hole uerM C=C-C-CnC-C=C-C.
Onpepnenvte CcTeneHb OKMUCNEeHNS aTOMOB
yrnepoga.

J




[1pOCTpaHCTBEHHOE
CTPOeHne MoJiekyn aJikeHoB

~

OnblIThI MOKa3bIBAKOT, UTO O/IMHA CBHA3U C=Cs MOekyne aTeHa MeHblle O/INHbI
cBasun C — C B Monekyne ataHa. A takxke sHeprus cea3m C = C B MONIEKY/1€ oTeHa B
OBa pa3a mMeHblle 3Heprum ceasn C — C B MoneKyne 3TaHa.

AJIKEHbI

[Toyemy 0nUHa C8A3U MeXOy aMOMamU yenepoda 8 Mosekyse IMeHa MeHbLEe NO CPABHEHUID
¢ dnuHoli coomeemcmaytowjeli ces3u 8 Moseky/ie IMaHa?

Ioyemy 3Hepeusi cessu C = C He pagHa 08yXKPAMHOMY 3Ha4eHuk 0duHapHol ces3u C — C?

N

JledatenbHoCTb 0 N

[py n3y4eHU NPOCTPAHCTBEHHOIO CTPOEHUA MOMEKY/T 3TaHa W MponaHa Mbl
onpeaennau, 4to yribl Mexay cBsssmMu coctasnaot 109°28'. A npu mopenu- v

POBAHWMM STUX MOMEKYN YBUOENM, YTO BCE aTOMbl HE PACMOIOXEeHbl Ha OAHOW
nnockoctu. Mcnonbays npeabiayliyto Temy, o6bacHuTe ob6pas3oBaHne CBA3W B
MOJIeKy/lax aTeHa W nporneHa. Vcnonb3ysa CTep>XXHW U Wapbl (MM NAacTUANH 1
CMNYKM), NOCTPOWTE WAPOCTEPXKHEBYIO MOAE/b 3TEHA U MPOMeHa.

CkonbKo 2padycos A0micHb! GbiMb Y216l MeXy C8A3AMU 8 MOIEKYAX /IKEHA?
Kakue amombl 8 3mux Mosekynax pacnosioxceHsl Ha 00Hol naockocmu?

\ J

PaccMOTprM NMPOCTPaHCTBEHHOE CTPOEHME a/lKEHOB Ha MpUMepe NepBOro npeacra-
BUTENA TOMOIOMMYECKOro pada Monekysbl 3TeHa. [Mpy obpa3oBaHuM 3TON MONEKY/b
Tpu opbuTtanu (ogHa s- 1 ABe p- opouTaan) HapPy>KHOrO SHEPreTMYeCcKOoro YpoBHA aToma
yrnepoaa, rmépunamsnpysach, 06pasyroT Sp?- rTMOpUAHbIX opbuTanei.

><
0 o° --<€
><

sp?

O6pasoBaHHble sp? rMbpuaHble opbutany MakCMMasabHO yAanaoTcs Apyr oT Apyra. B
3TOM Cyyae yron Mexay H1umu coctasngert 120°.

120°
dopma sp? - TtnbpuaHbIX
opbutaneit B NpocTpaHcTee




[Be rnbpuaHbie opbuTanm Kaxaoro atoma yrie-
poaa, MepekpbiBadcb C S-0pbutanamMu aToMoB
Bofopoda (sp? — s nepekpbiBaHue), o6pasytoT
C — H cBazwu. TpeTbu rmbpuaHsie opbutanu ato-
MOB YIJiepofa, MepekpbiBadcb BAONb MPSAMON
AVHWUW, COeAMHAOLLEN LEHTPbI 9Aep aToOMOB, 06-
pasytoT C — C 0-CBA3b (Sp? — Sp? NepekpbiBaHNE).

Cxema obpazosanus
Kak BMAHO, B OTM4ne ot MOIeKyn1 3TaHa, aTOMbl o-ces3ell 6 MONeKye dmenda

yrnepoga B MOJ/ieKynax 3TeHa pacrnosioXeHbl Ha
O[HOWM NAockoCTu. B atomax yrnepopa, He npu-
HABLUMX y4acTua B rubpuamsaumnn, p-opobutanm
HanpaBneHbl NepneHaVKyNApHO K MIOCKOCTH,
B KOTOPOW Haxogdtca opbutanu, obpasytolme
curma cBasu. DT opbutanm 3a CYET OOKOBOMO
nepekpbiBaHNA Mexay COO0M BbILE U HUXKE M10-
CKOCTUW, B KOTOPOW HaxOAATCS aTOMbl, 0OpasytoT
BTOPYIO — T (¥) CBA3b (P-p NEpEKpPbIBaAHNE).

AJIKEHbI

Cxema obpazosanus
TT-C6513U 8 MONIEKYIle IMeHA

Huxe gaHbl LapocCTepXHeBada 1 WapoBad Moae i MOJTIeKy/ibl 3TeHa.

o O
- 88
o o

Llapocmepoicnesasn Llaposas moodenv
MOO€b MONEKYIbL IMeEHd MONLEKYIIbl IMeHa

8 06cyxaeHue ™

CpaBHuTe npocTpaHcTBeHHoe cTpoeHne monekyn CH, = CH, 1 BFs.

) ()
@ @

Yem cxoxcu cmpoenus amux MO/IeKyII? 06vacHuUme NPUYUHY.




Y Apyrux npeactaBuTenein roMonorMyeckoro paaa ankeHoB, KpoMe aToMOoB yrmiepoa
npv OBOMHOW CBA3W, OCTa/lbHble aTOMbl yriiepoaa HaxoAaaTca B sp° rubpuaHoM CoCTo-
aHun. Hanpumep, B Mosekysie nponeHa ABa atoMa yrnepofa HaxoasaTcst B Sp?, @ odvH
atoM yrnepoaa B sp® rmbpraHOM COCTOAHNM.

H
sz sz |Sp3
e
H H H

B Monekyne nponeHa atoMbl yriiepoaa, Haxoasumecs B sp? rmbpuaHoOM COCTOAHUN, TpU
aTomMa BOOOPOAA M OAMH aToM Yyrnepoaa, KoTopble CBA3aHbl C 3TUMK aTOMaMu YIiepo-
0a, HaXOASTCA BCeraa B OOHOM MIOCKOCTU. ATOMbI BOAOPOAA, COEAMHEHHbIE C aTOMOM
yrnepoaa, KOTopblii HaxoauTCs B Sp° rmbpuaHOM COCTOSAHUM, 06Pa3ytoT BaNIeHTHbIN yron
109°28". Huxe naHbl lWapocTep>xHeBas v WapoBas MOAe MOMeKy/ NponeHa.

® ®
0 ®
)

Llapocmepoicnesas Llaposas mooens
MOOenb MoneKyiibl nponeHa MOJIeKyIbl nponeHa

fpumep N
emo

Onpeqenvne 4ncno I’M6|3VI,EI,HbIX op6MTane17| B MOMeky/ie nporeHa, y4actByroLLnX B
O6paSOBaHVIl/I CBA3N.

CHauana nuweM rpapuryeckyto GopMyy MOMIEKY bl MPOMNEHa N yKasblBaeM rmopuaHoOe
COCTOSIHME aTOMOB YI/1€POAa. H
sz sz |Sp3
HECSCLH
H H H
Kak BMOHO, ABA aToMa yrfiepoaa B MOJeKy/e nporeHa HaxoAAaTcd B Sp2, a oanH atoM
yrepoga B Sp° rubpuaHoM coctoaHun. B 06pasoBaHnm CBA3M yUacTBYIOT TpU rMbpua-
HbIX Op6WTaNeni, aToMOB yrnepoaa B SP? rmépUaHOM COCTOAHUN U YeTbipe rMOpUaHbIX
opbuTanen atToMoB yrnepoaa B sSp° rubpuaHoM CocToaHnm. Toraa Yncio aToMoB yriepo-

N Aa rmbpuaHbix opbutanen, yyactBytolimx B o6pasoBanHun cBasen, éyger 3+ 3 + 4 =10.

MNpoBepbTe cebs N
emo

BEnEE e Yuncno rubpungHbix opbutanen, Yuncno atomoB yrnepoga B
y4yacTBYOLNX B 06pa3oBaHnmM CBA3EM Mosiekyne
AnkeH a b
AnkaH a—2 X

Onpenenute X.

@ -

10

AJIKEHbI




PA3,£I,EJ19
nepekpbiBaHVe

B monekyne ankeHa nocne ob6pasoBaHus p-opGuTaner
O-CBA3M MeXAy atoMamu yriepoda p opou-
Taam 3TUX aTOMOB MPUTArMBaOT APYr Apyra.
3a c4yér obpaszoBaHUA T-CBA3WM MNpu nepe-
KpbIBaHWW 3TUX opbuTtanein dagpa atoMoB
yrnepona npuonmxaTtca Apyr K Apyry ewé
onnxe.

0O-CBA3b

0O-CBA3b

nepekpblBaHue
p-opbuTanei

AJIKEHbI

B pe3ynbrate pacctosHne mexay aapamu yrnepoda ymeHbllaeTcd. B Monekyne ataHa
anunHa ceasm C — C paBHa 0,154 HM, @ B Mmonekyne ateHa anvHa ceasum C = C coctaBnger
0,134 Hm. M ewwsé npu o6pasoBanHnm T-CBA3M N0OWaAb NepekpbiBaHus opbutaner obiaet
MeHblUe, YeM B O-CBA3MU.

>Dp<

0-C6513b, 00PA306aHHAA TT-C6:13b, 00PA306aHHAS
nepexpuvleanuem ubpUOHslX opoumanei nepexpuviganuem p-opoumareti

| |_|O3TOMy SHeprmna N nNpo4YHOCTb TT-CBA3M MeHblle, 4eM B O-CBA3WU. A SHEepPrns ABONHON
CBA3M MeHblle aHeprnn AByx O-CBA3EN.

| 347 kllc/mons 347 kllorc/monw | | 347 kllc/monw 265 kllorc/monw
‘ 2347 xllorc/mone = 694 klloc/monw 347 x/forc/mons + 265 xloic/mons = 612 klbic/mons
@ [poBepbTe U3yyeHHoe B
1. Onpenenvte NoO LWApPOCTEPXKHEBOW MO- 3. Kak MOXHO 06bSCHUTb OTNYNA NPO-
0enn MONeKy/bl aToMbl yrepoaa, Haxo- CTPAHCTBEHHOMO CTPOEHNSA MOMEKY/
OALIMeca B Sp? rmbpuaHOM COCTOAHNM. 3TaHa 1 aTeHa?

4., Kaknmu aneKTpoHHbIMM 06/1akammn obna-
[atoT aToMbl yrnepoaa Mosnekysbl nNpo-
neHa? O60CHyITE CBOWN MbIC/IN.

2. Onpepennte, B KakoW nociegoBaTte/lb- L 1L
HOCTW YBE/TMYMBAETCS YUC/I0 TMOPUOHBIX
op6uTaner B 4aHHOM Py BELLECTB.

1. MeTaH 2. 3TaH 3.9TeH

A1,2,3  B)1,3,2 C)2,1,3 1L, N

D) 2, 3,1 E)3,2,1




5. B kakux monekynax ankeHoB cymMmMa A/IH
CBA3€el Mex/dy aTomamu yrnepoga co-
ctasngetr 0,442 Hm?

l.CH,=CH—CH,  2.CH~CH=CH—-CH,

3.CH,= (I:_CHs 4.CH,= IC—CHZ— CH,
CH, CH,

6. Pacnpenennte B Tabnuuy BbipaxeHnsa 06
atomax yrnepoga B Mosiekyne

1 2 3
CH,= CH—CH,

ATOM yrnepoaa

1 2 3

a. Haxopatca B sp® rbpuaAHOM COCTOAHNM
b. O6pa3yloT ABe CBA3WM 3@ CUET nepe-
KpblBaHUS Sp? — S

c. CreneHb okucneHus —1

d. O6pa3zytoT 0aHY HEMONSAPHYIO
KOBA/IEHTHYIO CBA3b

7. BCnomHuUTe B3aMMOCBA3b MeXay A/IMHOW,
3HEeprmen N KPaTHOCTbIO XMMUYECKOM CBS-
31 B MOMeKynax mexay atomamn. Kak Mox-
HO 0O BACHUTb 3TY 3aKOHOMEPHOCTb Ha MPK-
Mepe aTaHa 1 aTeHa?

8. 3aBepLunTe Cxemy, AOMUChIBAdA B AYENKN
BellecTBa SO,, CHy, H,O n CoH,.

LieHTpanbHbIni
aToOM HaxoauTCs
<=3 sp3 rm6puaHoM >
COCTOSHNM

Monekyna
nonspHas

Monekyna

«— BellectBo —p
HenondapHaa

LleHTpanbHbIn
<«— aTOM HaxoauTCs —
B SP? répuaHom
COCTOSIHUM

9. B kakux cnyyasx cxeMbl NepekpbiBaHUs
3MEKTPOHHbIX 06/1aKOB COOTBETCTBYIOT
CBSA3AM B MOJeKy/se 3TeHa?

10. Vicnonb3ys AaHHbIe HUXKE BbipaxeHus o
MOJIeKy/ax nponaHa v nponeHa, NoCTpoi-
Te KnacTep.

Monekyna
nponaHa nponeHa

/O N

1. uncno sp® rnbpuaHeix opbutane = 4

2. BCe BasieHTHble yrbl =109°28'

3. YNCNO MONSPHBIX KOBANEHTHbIX CBA3ER = 8

4. yncno cBAzel, 06pa3oBaHHbIX NMeEpPeKpPbIBa-
HWEeM rmbpuaHbIx opbutanen =2

5. YMCN0 HEMONAPHBIX KOBANIEHTHbIX CBA3en =3

Monekyna
Ky —> -

11. CH2 = CH2 —_— CHz =CH - CH3 —_—
— CH; — CH =CH - CH; And BeLlecTs, AaH-
HbIX B pAdy, onpenennte CooTBeTCTBUE.

1. YBenuumBaetcs a. MosidpHaga Macca

2. He nameHsetca b.4mcno m- ceasen

3. YMeHbluaeTcs  C. YMCO0 Sp? rmbpuaHbix
opbutanen
d. yncno sp® rmbpuaHbIx
opbutanen
€. Yncno ceaAzen, obpa-
30BaHHbIX NepeKpbIBa-
HUEM Sp—S

12. Bbluncmte OTHOCUTETbHYIO MOEKYNAP-
HYIO Maccy ankeHa, B MOeKyse KoTo-
POro 4ncno sp® rmbpuaHbix opbutanei
B 2 pasa 6onble ymcna sp? rmbpuaHbIx

opbutanen. J

Iy
S
~
=
<




PABLI,EJ'IG

HomeHKNnaTypa a/IkeHOB

Mo kaxgoMy Tened®oHHOMY HOMepy MOXHO onpeae-
NNTb, KaKoW CTpaHe, peruoHy, ropody OH OTHOCWUTCH.
[MoTOMy 4TO B HOMEpPEe OTpaxaeTCa KOA CTPpaHbl, peru-
OHa, ropofa v Homep TenedoHa KeBapTupbl. Hanpumep:

Koo cmpanwt Koo 2opooa
/,,X,
( 4
£9942400XXXXX)
Koo pezuona Homawnuii nomep

meneghona

A 4mo 8bIpaxcarom Yacmu, u3 KOmopsIx COCMAB/EHbI HO38AHUS
a/1KeHo8? ? 2 2

et

[
9

Bo BpemMs OTKpbITUSA NepBbiX alKeHOB UM Aann Ha3BaHuWs, rae OKOHYaHWe «aH» B KOHLE
Ha3BaHWN anKaHOB 3aMeHAEeTCs Ha «u/1eH». DTN Ha3BaHWS CUMTAOTCS UCTOPUYECKUMM
Ha3BaHuamK. Hanpumep, C,H, atmneH, CsHg —nponuned wn ap. [Moatomy ankeHsbl
Ha3bIBatOT yrneBoaopodaMu psaa aTUAeHa.

Mpu oTulennNeHnn oaHOro aTomMa BOAOPOAa OT MOMEKY bl ATUIeHa NoyYaeTcs paankan
(CH, = CH-—), KOTOpbIl Ha3bIBAETCA BUHIU/T PAANKA/IOM.

Ho c yBennyeHnem ymcna npeacraBuTenein aToro knacca BO3HMKaeT He0O6X0AMMOCTb UC-
NoAb30BaTb OAMH CNOCOO ANS Ha3BaHUA 3TUxX BellecTB. Kak 1 B ankaHax, aKeHbl Toxe
MOXHO Ha3BaTb MO paLVOHaIbHON HOMEeHKNaType.

JeatenbHoCTb

BcnomMHMM HasBaHWA aKaHOB Mo paLI,I/IOHa}'IbHOVI HOMeHK/aTtype. B atOoM Cny4yae BCe
a/IKaHbl paCCMaTpMBatOT KaK Mpon3BoOaHble MeTaHa. CHauvana Ha3blBatoT pagunkKarsbl, B
KOHLE C/TOBO «METaH».
TTpou3800HbIMU KAKO20 Q/IKEHO PACCMAmpPUBAEM 8Ce a/IKeHsl NPU HA3bI8QHUU UX NO
PayuoHansHol HoMeHkaamype?

CH, =CH — CH; u CH, = CH — CH, — CH3 kak 6ydem Ha3gaHue 3mux gewjecms no
PaYUOHANLHOL HOMeHKAamype?

CH;—CH=CH-CH; u CH= (li—CH3 KaK pazauyumes Ha38aHUA 3mMux anKeHo8

CH,
No PayuoHanLHol HomeHKknamype?

ﬂpl/l Ha3blBaHMUKM ankeHOB MO pauroHabHOM HOMeHK/1aType nepBoro npeacraButend
Ha3bIBalOT Kak 3TuneH. OcTanbHbIX npencraBuTener paccMaTpmMBatloT Kak NMpou3BoaHble
STWNeHa. PaCCMOTpV]M Ha3BaHWA HECKOJ/TbKNX a/IKeHOB 10O paLl,VIOHaﬂbHOVI HOMEHK/1aTy-
pe, KoTopble O6pa3OBa/'II/ICb npn 4aCTM4YHOM UM NO/IHOM 3amMelleHn aTOMOB BOAOPOAa
STWNeHa ankKuibHbIMW pagnkasaamn. B Monekyne atnneHa ogmMH N3 atoMoB BOAOPOAa 3a-
MEHWM Ha METU/IbHbIN paanKar:

H-C=C-H =  CH=CH-CH,
H H

OTHUJICH MCTHJIDTHUIICH



Ecnv B MOJieKyne aTueHa ABa atoMa BOAOPOAa 3aMeHNTb Ha ABa MeTW/IbHbIX padnKkana,
TO NOJIyHatoTCA ABa PAa3HbIX a/IkeHa.

H-C=C—-H

o h

ATOMbI BOAOpPOAA 3aMeLllatoTca
npu pasHbIx aToMax yr/iepoaa npv 04HOM aTome yrnepoga

Bae G
H H H H

l '

CH~CH=CH-CH, CH= Eg CH,
3

\

ATOMbl BOAOPOAA 3aMeLLatoTca

Ecnv B Monekyne aTuneHa aBa 1M 6o1ee aToMOB BOAOPO/Aa 3aMeLlaloTcsl OAHUM U Tem
Xe pafavkanoM, TO YKasbiBaloT YMCIO PaavKanos (gu-, Tpu-, TeTpa- v Ap.). IonydeHHble
o6a ankeHa no paumnoHabHOM HOMEHK/IaType HasblBatoTCs AMMETUNSTUAEHOM. [N TOro
4TOObl PA3/IMYaTh 3TV asIKeHbl MCMO/b3YIOT C/I0Ba CUMMETPUYHbBIA UV HECUMMETPUUHbI.

CH, CH, [CH,=Cfcn,

CH,

CUM-ONMETUNITUNEH HeCumM-onMeTnnaTnneH

Echns MOeKyne aTuneHa atoMbl BOOOPOAa 3aMeLllatoTCA pa3HbiMK paankasaaMm, To OHN

YUTAKOTCA OT MPOCTOro K C/TOXKHOMY.
CH,+CH=CH{C,H, CH,
C.H;

CUM-METUNSTUISTUNEH HeCUM-MeTunaTniaTmneH

Ha3oBEéM nokasaHHble HUXe a/lkeHbl Mo paLoHanbHoOM HOMEHKNaType.

CH3CH3 CH3CH3 CH3C2H5

CH, CH,CH, CH,CH,

TPUMETUNITUNEH TeTpaMeTnnaTnneH TPUMETUNITUIITUNEH

C yBe/MyeHneM 4mcna aToMoB yrniepoaa B MOeKy/ie BO3HUKAOT TPYAHOCTM NPU Hasbl-
BaHWM a/IkeHOB MO PauUMOHa/IbHON HOMEHK/aType.

CornacHo MG)KﬂyHGpO,ﬂHOVI HOMEeHK/1aType Ha3BaHNA Hepa3BeTB}'IéHHbIX ATKeEHOB 06pa-
3YytoT I'IyTéM 3aMeHbl OKOHYaHWA «dH» B HAa3BAHNAX COOTBETCTBYIOLLIMX a/TKAHOB Ha OKOH-
YaHNE «eH».

H3C — CH3 = HzC = CH2 CH3 — CHz— CH3 = CHz =CH- CH3
STaH STeH nponaH nponeH

Koraa B rnaBHoOWM Lenu Yncio aToMOB yriepoaa 60/blie Tpex, TO Uenb HYMepYtoT € TOro
KOHUa, rae 6nvxke ABOWHas CBA3b. B KoHLUe HasBaHWdA anikeHa 0603HaualoT NooXeHne
[BOMHOM CBA3M HOMEPOM TOro Yr/IepOAHOro atoMa, OT KOTOPOro HauMHaeTca ABOMHas
CBA3b (MeCTO ABOMHOM cBA3W). Hanpumep:

10

AJIKEHbI




AJIKEHbI

1 2 3 4 1 2 3 4
CH, = CH- CH,—- CH; CH; - CH=CH- CH;,
OyteH-1 OyTeH-2
[py HaAaMMEHOBAHWW PA3BETB/IEHHbLIX AIKEHOB MO MEXAYHAapOAHOW HOMEeHKIaType
OO/MKHa cobntoaaTbCs MOC/AeA0BaTEIbHOCTb C/AeAYOLMX NpaBu/l.

1. B Monekyne BblbnpaeTcsa camaa AAnHHaA Lenb, cogepxallas ABONHYO CBA3b (rnas-
Has uenb).

2. Hymepaunio aToOMOB yriepoa B [71aBHOM Lenu HauMHakoT C TOro KOHUa, kyda 6amxe
[BOVIHAA CBA3b.

3. CHavana B MaBHOW Lenv nokasbiBaloT HOMEP yrnepoaa, K KOTOpoMy NMpucoeamnHéH
pagvKarn, Yncno (am -, Tpu -, TeTpa - U Ap.) PaankanoB, KOTOpble YMTaloTCA OT MPOCTOro
K C/TOXXHOMY.

4. B rnaBHOW Lenu 3aMEHA0T OKOHYaHNE «aH» COOTBETCTBYIOLWMX a/IKaHOB Ha «eH» 1, Ha-
KOHEeL, YMTaloT HOMEP YINepogHOro atomMa, OT KOTOPOIro HaYMHAEeTCHd ABOMHAA CBA3b.

Ha HVKecnedyowem npuMmepe 4aHo HaMMEeHOBAHME ankeHa PasBeTBIEHHOIO CTPOEHUA
C NCNoNb30BaHMEM AaHHYIO NocC/1e0BaTe/IbHOCTb!

1. Bolbupaetcs AnvHHas Uenb B MO/IEKy/1e. 2. HymepyeTcsa rnaBHasa uenouka.
CH3 CH3
I 1 2 3 4l 5
CH3—CH=(|3—CH—CH3 CH3—CH=(|3—CH—CH3
G G
CH, CH;

3. OTMe4daeTcs MecTo, YNCNO U Ha3BaHue paanKanos.

CH,
1 2 3 4 5
CH3 —CH= (|: —CH— CH3 4-MeTHI-3-3THII
G |
CH,

4. OTMedaeTca Ha3BaHWe MaBHOW Uuenu n Mecto ABOWHON CBA3N.

CH,
1 2 3 4l 5
CH,—CH —CH—CH, 4-wvermn-3-ommenten-2
|

JeAtenbHOCTb e ~

CocraBbTe a/ifopnUT™M cnocoba HauMeHoBaHWs cneyroumnx ankeHoB, NCMob3y4d Mno-
cnefoBaTe/ibHOCTM HOMEHK/1aTypPbl a/IKeHOB M BCMOMMWHAA HOMEHK/ATYPY a/IKaHOB.

CH;
|
CH3—CH2—CH=CH—(I3H—CH3 CH3—(|3H—CH=CH—IC—CH3
CH; CH; CH;

Kax 6b1 861 npednoxunu Ha3gaHue no MexoyHapooOHoU HOMEHKAAMYPE AIKeHA, NOAy4eHH020
® npu 3amewjeHuu 00H020 Gmoma 8000p00Aa y mpemee20 amMoMa y2epooa 8 Mosekyne 2eKCaHa

Ha MemunbHbIl padukan u 00Ho20 amoma 8000po0a y 4emeépmoz20 amoma y2nepooa Ha
BUHU/bHYIT padukan? y




Ecnv gBoiiHaA CBA3b HAXOAMTCA Ha OAMHAKOBOM PACCTOAHNN OT KOHLIOB I/1aBHOW Lenw,
TO HyMepauuio MPOBOAAT Ha OCHOBE MPaBW/I, U3YyYEHHbIX MPU HOMEHKAType aflkaHoB.

CH, CH,
4 3 2 1 6 5 4 |3 2 1 6 5 4 |3 2 1
CH, CH, CH, CH,
CH,
2-MeTnbyTeH-2 3-MeTnn-4-atunrekcer-3 2,3,5-TpumeTnnrekceH-3
Hymepayus nauunaemcs ¢ Hymepayusa navunaemcs ¢ mozo Hymepayus navunaemes ¢ mozo
moeo KoHya, Kyoa audice KOHYda, Kyoa Oaudice npocmoul Konya, 20e bonbuie paseemeneHui.
padu;{aﬂ, padukaﬂ.

8 06cy)xaeHune N

HasoBuTe cneayiolLme yrneBoaopoabl No MexayHapoaHOM HOMeHKNaType:

CH; _|CH - CH; CH;—-CH - CH;
|
CH3—CH2—?H—CH—CH2—CH3 n  CH;-CH,-C-CH-CH,-CH;
Il
CH3 CH2

C Yem €8A3GHO pe3Koe omauYue HA38HUL IMUX 8ewjecms, HeCMOMPA HA MO Ymo
cmpoeHue ux mosekyn 6au3ko dpye Kk dpyzy?

\_ /

Tpumep \
o (1

B MOJieKyne ankeHa ¢ MMHMMa/IbHbIM YMC/TOM aTOMOB Yyr/ieponda nMeetTcqd ognH aCcCMuMmMme-
TPUYHbBIV @TOM yriepoaa. Ha3zoBuTe ankeH no MEXOYHapOaHON HOMEHK/IAType.

ATOM yrnepoga, K KOTopomMy npucoegnHeHbl YeTbipe pa3HbIX aTtoMa Uan rpynrbl aTOMOB,
Ha3blBaeTCA aCMMMEeTPpUYHbIM aTOMOM Yyrnepoaa. Y106bI YNC/IO aTOMOB yrnepona 6b1710
MWHMMANbHbIM K aToOMy yrnepofa npucoeanHaeTCd OanH BUHWUbHbBIN, OONH METU/bHbIN,
OVIH 3TWU/IbHbIN paavkasibl M O4AWH aTOM BOAOPOAA.

H
s

CH,=CH - (lf— CH, - CH3
CH;

Y1o6bI Ha3BaTb NO MEXAYHAPOAHOM HOMEHKNATYPe, HyMepyeM C TOro KOHUa, Kyaa 65mxke
[BOWVHAsA CBA3b.

1 2 3 4 5
CH2 =CH - ?H— CH2 - CH3
CH;

3-MeTunneHTex-1
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AJIKEHbI

lMpoBepbTe cebs
emo

MecTononoxeHue B O6Lee Yncio aToMoB B
BewiectBO
roMoOJIOrM4eCcKoM psaay Monekyne
AnkKaH a 17
AnkeH a X

Onpepenute X.

CED 18

@ [poBepbTe U3yyeHHoe

1. B kakunx Cnydaax Ha3BaHUA a/IKeHOB
OaHbl Henpasmano?

CH,=CH-CH;

— T

1. neHTeH 2. METUN3TUNEH

CH.—CH=C—CH,

CH,
3. 3-MeTnnbyTeH

4. TPUMETUNSTUNEH

B)2, 4 Q1,3
523

2. B Monekyne neHteHa-2 atoma BOAO-
poaa, CBA3aHHble CO BTOPbIM U TPETb-
MM atoMamu yrnepopa. 3ameHuTe
3TUMOBLIM  PaaMKaroM W Ha3oBUTE
NO/TlyYEHHOE COEeAMHEHWEe MO MexXay-
HaAapPOAHOM HOMEHKaType.

3. Kakne pagvkanbl obpasylotca npu
paspbiBE CBHA3EM Mexay BTOpbIM W
TpeTbMM atomMamu yrnepoga B r1aB-
HOW uenu mMonekynbl 3,3-anmeTnnoy-
TeHa-1?

~

HaszBaHue no
MeXXayHapoaHon
HOMeHK/aType

Yrnesogopon

CH, —CH —CH, - CH,

L, 2-meTnnbyTaH

CLI= (‘?H — CH=CH,

CH, 3-meTnnbyTeH-1

HecmoTpsa Ha CxoACTBO B CTPOEHMU-
AX AaHHbIX GOPMYN anKaHa n ankeHa,
METUMbHbIM paankKan B MaBHOW Lenu
PacCMoONIOXEH Y Pa3HblX aTOMOB yr/e-
popa. O6bACHUTE MPUYUKHY.

5. Ecm B Monekyne ankeHa [OBOMHaA
CBS3b M Pa3BETB/IEHNS PACMONOXKeEHbI
Ha OAMHAKOBOM PAaCCTOSIHNN OT KOHLIOB
rMaBHOM Lenn, TO COrMacHO MeXayHa-
pOAHOW  HOMEHKIaType Hymepaums
HauMHaeTCqa C Toro KoHua, rae 6o/blue
pa3seTtBneHuin. O6bACHNTE 3TO NpaBu-
NO Ha Mnpumepe n Ha3oBMUTE COOTBET-
CTBYIOWNA @/IKEH MO MeXOyHapOaHOW
HOMeHKnaType.

on
CH,~CH~CH=CH~C~CH,
CH, CH,

6. [pUHMMada BO BHUMaHMWE TO, YTO UCTOPU-
4yeckoe HasBaHMe 3TeHa — 3T0 STU/IEH,
nporneHa — NPOornuIeH, onpeaenTe NcTo-
puyeckoe HasBaHne 2-MeTuanponeHa.




7. HazoBuTe MO MeXAyHapoOA4HOW HO-

MeHKIaType asnkeH, MoMyYeHHbIi coeau-
HeHVeM pafuKanoB BMHWAA W BTOPUY-
Horo 6yTuna.

9. Ykaxute npaBu/bHylO MNocnefoBaTtesb-

HOCTb NnpaBw/1 NpW HasBaHUM aIKeHOB MO
Me>|<,u,yHapo,u,H0171 HOMEHK/aType:
1. Yka3blBalOT MECTO 1 Ha3BaHue pagnkKa-

10

NIOB B 71aBHOM LEMNKn

2. MNpoBoAAT HyMepauuio rMaBHOM Lenm
3. BblbupatoT raBHyto Lenb

4. OTMevatoT Ha3BaHMWe MaBHOW Lenu
5. lNoka3blBaloT MECTO ABOMHOW CBA3N

8. HasoBwWTe No MeXayHapOAHOM HOMEHK/a-
Type ankeH, B 0,5 MOMAX KOTOPOro Co-
Aepxutca 36 I yrepoda v B Monekyne
CONEPXUTCA OOWH YeTBEepPTUYHbIA aToM
yrnepoaa.

10. 3aBeplunte TabaMLY.

3
s
S
=
<

HassaHue no
AnkeH MeXAyHapoaHoM
HOMeHKnaType

HasBaHue no pauuoHanbHou
HOMeHKNnaType

CH; - CH=CH - CH;

2-MeTunbyTeH-2

CUM-MEeTUNN30NpoOnNUI3TUNEH

11. CpaBHUTE AaHHblE Ha CXemax CTaauu peakuuii u onpeaenmte NpaBuIbHbIN «MyTby
Ha3BaHWA alKeHOB.

4,4-mumetnnbyTen-2

CH-CH=CH— CH
CH,

|
CH~CH=CH—CH
CH,

4-mumeTHnbyTen-2

4-METHIIICHTEeH-2

CH CH CH CH

(I:H3 _< 1,1-numernnbyren-2
CH,-CH=CH— (I:H
cH, _<

4-MeTHIIICHTCH-2

CH CH=CH- CH

TeTpaMeTH.HHEHTeH-z

il
CH~CH=CH —CH
CH,

JIUMETHIITIEHTeH-4

CH CH=CH- CH

2-MeTHIIeHTeH-4

J




mpm O3HAKOM/IEHWUW C a/lkaHaMM Mbl Y3Ha/K, YTO CYLLIECTBYET [Ba afikaHa C COCTa—\
Bom C,4H.

AJIKEHbI

BytaH

i
\

Mpwn cocTaBNEHUN TaKo e CxeMbl AN ankeHoB ¢ coctaBoM C4Hg nonydaetcs:

M306yTaH

?

_i | C4H8 —> 6

IMoyemy cyujecmayem yemsipe asnkeHa ¢ cocmagom C,Hg, k0204 anKkaHo8 ¢ cocmasom
C,Hq, - dea?

Kakoii 6ydem epaguyeckas popmyna ankeros ¢ cocmagom C,Hg? j

K

Kak 1 B ankaHax, B a/IKeHax ToXe CyLLeCTBYET CTPYKTYpPHaA Naomepund. Ho, B otTnnume ot
a/IKaHOB, B a/IKeHax 3Ta n3omMepmna BO3HMKAET 1 Mo CTPOEHUIO YyIrl1epodHOoro ckeneta, n
MO MOMNOXEHWMIO OBOMHOM CBA3MN. KpOMe CprKTypHOVI n3omMepunn B asikeHax BO3MOXHblI
MeXK/1TaCCoBad 1 reoMeTpnyeckasd nsomepunn.

CTpyKTypHas n3omepus no yrnepoaHOMY CKesieTy 1 No NoN0XKeHUIo
ABOWHOW CBSA3M

JeatenbHocTb o N

CocraBbTe CTPYKTYpPHbIE N30OMepbl BCeX a/IKeHOB, MMetolle B COCTaBe YeTbipe aTo-
Ma yrnepopaa.

Yem omauyaromcsa 3mu ankexsl?

Kakue cmpykmypHsle u3omeps! cywjecmeyom y ankexa ¢ 5 amomamu yenepooa?
J

I30Mepus yrnepoaHoro Ckeneta y afikeHoB, Kak 1y afnkaHoB, HaunHaeTCca C npeacTaBu-
TeNs, B MOMeKyne KOTOporo HaxoamTcsa yetbipe atoma yrnepoga (CyHsg).
CH,=CH—-CH,—CH, CH;—CH=CH—CH, CH,= IC— CH,
CH,
OyteH-1 OyTeH-2 2-MeTunponeH




Kak BnaHO, 6yTeH-1 1 OyTeH-2 OTINYatoTCA MO NONOXEHWIO ABONHON CBA3N. A B OyTeH-1
1 B 2-METUNNPONEHE MECTOMONOXEHNE ABOMHON CBA3M OAMHAKOBOE, @ CTPOEHMe yre-
POOHOro ckeneta pasHoe. byTeH-2 1 2-MeTUNNPONeH OTINYAITCA U MO YIePOOHOMY
CKenerty, 1 No NOMOXEHNIO BONHOW CBA3M.

CTpyKTypHble U30Mepbl CTpyKTypHble n3oMepbl Mo
o yriepoaHOMY CKenety NMOMOXEHNIO ABOVIHOM CBA3M

o T

6yTeH-1 OyTeH-2 6yTeH-1
2-meTnnnponeH 2-MeTunnponeH OyTeH-2

Mpumep _ \
3AZAYA 0)
CocTaBbTe rpaduueckrie GopMysbl ankeHos ¢ coctaBoM CsHy.

CHauvana HanuemM bopMy/bl aTkeHOB Hepas3BETBIEHHOro CTpoeHnsd. [1BoiHada CBA3b B
rNaBHOW Lien MOXET HaxXOAUTLCA B ABYX MNOMNOXKEHUAX.

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

Ecnm coeanHntb YeTbipe atoma yrnepoga nocnenoBate/ibHO, OAWH HanncaTb B BUAE pas-

BETB/1IEHNA B BO3MOXHbIX BapMaHTax, 10 OBOVIHadA CBA3b [71aBHOW LIEMN MOXET HaxoaNTbCH
B ABYX PA3HbIX MOJTOXEHNAX.

a. /]BOViHaSA CBA3b HAXOAUTCS MEXAY nep-
BbIM 1 BTOPbIM QTOMAMU YI7TIEPOAA:

b. /IBOViHGS CBSI3b HAXOAUTCS MEXAY BTO-
PbIM 1 TPETbUM ATOMAMM YIAepoaa:

c=c-c-cC c-=c-c-c i C_Cc=c_c
! ' i |

C C C
2-meTni0yTeH-1 3-metnndyreH-1 2-metniyTeH-2

Kak B1aHo, CyulecCTtByerT NATb Pa3/INYHbIX a/IKeHOB C COCTaBOM C5H1Q.

lNpoBepbTe cebs N

)

CocTaBbTe rpatdudeckune dopmynbl ankeHos ¢ coctaom CgHi, 1 onpenennte umcno
N30MEepPOB.

iar 13 nsomepoB

MexxknaccoBas U3omepus

O6Llaa Gpopmyna ankeHoB Takas e, Kak y LMK/10anKaHoB. [10 37O NpuunHe MoneKy bl anke-
Ha 1 UMK0anKaHa, coaepxallive oIMHakoBOe YNC/I0 aTOMOB YrNiepoaa, ABAATCA MEXK/ac-
COBbIMUW M30MepaMn. Y aTuIeHa HeT MEXK/IaCCOBOIo M30Mepa, Tak Kak Yy LUMKI0anKaHoB nep-
BbIVi NpeacTaButenb umnknonponaH (CsHg), My ankeHoB aTa nsomMepura HaunmHaeTCst C MporneHa.

/C{{ :
CH,= CH—CH, H,C—CH,

rporieH UMK/I0MnpOoraH
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AJIKEHbI



AJIKEHbI

leomeTpuyueckas (LMc-TpaHc) nsomepus

N

Bbl 3HaeTe, 4TO atOMbl yrnepoda B MOMeKy/ne 3TaHa MOryT cBOOOAHO BpallaTbCA
BOOMb NpucoeanHsatoLlen nx ceasu (C — C) .

A A

@ Bo3moxHo u makoe spawjeHue 8 Monekyne 3muneHa?

Moxcem nu npoucxodums epaujeHue 8dosns C = C 843U 8 Mosiekyne bymeH-2 KaK Ha

pucyHke?

\ Aensomca nu daHHbIe 8eLyecmea 00HUM U MeM e 8eLecmeo, UL OHU Pa3HbIe?

/

B Monekyne ankeHa atombl yrnepoda He MOryT BpallaTbCa OTHOCUTENbHO Apyr Apyra
BOoNb ABorHow (C = C) cBA3W. MNpuUnHOM 9BASETCSA TO, YTO ABOMHAA CBS3b OrpaHnYmnBa-
€T BO3MOXHOCTb BpaLleHns aToMOB yrnepoga. [1osToMy HukeykasaHHble BellecTsa He
ABNAOTCA OOHWM U TEM e BELLECTBOM:

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

Takoe npeBspalleHne OAHOro BELLeCTBa B ApYyroe MOXeT NPOou30iTV 3a CYET pacxoaa
OOMNONMHUTENBHON SHEPTUN U Pa3pbiBa T-CBA3M. DTO MOXHO M300pa3nTb B BMAE CXEMbI,
MOKAa3aHHOW HUXeE:

Paspoisaemcs Amomwl yenepooa epawaiomes Ob6pasyemcst T-c653b
T-CB3b eoonb C — C ces3u
CH,  CH, CHy ~ CH CHy ~ H CH,  H
/Cic\ T /C_C\ _’ /C_C\ _’ /C =C\
H H H H H CH, H CH,

[Mony4YeHHble TaknM 06PasoM ankeHbl He ABAATCA OQHUM U TEM e BELLeCTBOM, OHM
n3omepsbl. Ho 3T M30Mepbl OT/IMYAOTCA HE U3MEHEeHUEeM CTPYKTYPbl YI1epoaHOro cke-
ieTa U He NOoMoXeHneM ABOWHON CBA3K B rMaBHON Lenn. OHWM OTIMYAloTCA TeM, UTO C
KaxkOblM aTOMOM yrnepoda npu ABOMHOM CBA3M COEAMHAIOTCS 3aMecTutenu (B 3TOM
cnyyae MeTu/bHble TPyMnbl), KOTOPble PacnooXeHbl B MPOCTPAHCTBE B Pa3HbIX Ha-
NpaB/eHMAX MO OTHOLUEHWMIO K MIOCKOCTU m-CBA3W. CnegoBaTeNibHO, Y alKeHOB BO3-
MOXHa reomMeTpuyeckas (UMc-TpaHc) nsomepua. Ecnm B Monekyne ankeHa ogMHakoBble
FPYNMbl HAXOAATCS MO OAHY CTOPOHY MIOCKOCTU T-CBA3M, TO 06pasyeTcs Lnc-n3omep, a
NPU PAcNoNOXEHNN NO PasHble CTOPOHbl — TPAHC- M30MEP.



/———HJIOCKOCmb T-Ce53U —\

H H H CH,
\ e
/C =C /C = C\
- - e T,
yuc-0yTeH-2 mpanc-0yTeH-2

Huxxe naHbl LapoBble Mogenun 4mnc- N TpadHC- N3SOMepoB 6yTeHa—2.

yuc-0yTeH-2

mpanc-0yTeH-2

MaTb ankeHa ¢ coctaBoM C4Hg MOXHO 0000OLLNTL MO HUXKECNEAYIOLLEN CXeMe:

CHy —» OyTeH-2

He Bce ankeHbl UMeOT NMPOCTPaHCTBEHHYO M30Mepwio. [1pOoCTpaHCTBEHHAs M30OMepPUs B
MOJIeKy/ie afikeHa BO3MOXHA B TOM C/lydae, eC/in K Kaxxaomy aTomy yrinepoaa npu ABow-

6yTeH-1

/ Umc-6yTeH-2

TPAHC-6yTEH-2
2-MeTunnponeH

HOW CBA3M NPUCOEONHAOTCA pa3Hble aTOMbl UK rPynnbl aTOMOB.

Amombl u 3amecmumenu
pasule

HUmeem npocmpancmeennwiii
usomep

Amomer u 3amecmumenu
00UHAKOBbLLE

He umeem npocmpaHcmeeHHo2o
usomepa

10

i
&
=
<




AJIKEHbI

G (1)

¥
PELLEHME:

\L

CH=C—C,H, Kakue atombl 11 rpynna atToMoB He MOryT ObiTb X 1 Y, 4TOObI Mosy-
| | YUTb LMC-TPAHC M30MepbI?

[na 06pasoBaHMs LMC-TPAHC N30MEPOB HEOBXOAMMO, YTOGbI Y KaXAoro YriiepoaHoro
aToma, COeIMHEHHOMO ABOMHOM CBA3bIO, HAXOAWIOCH [ABa Pa3Hbix aTomMa Wau rpynna
aTomoB. 103TOMy LMC-TPAHC M30Mepbl BO3MOXHbI, €C/in X-oM GyayT BCe atoMbl WK
rpynna aTomoB kpome H, Y-om — kpome C,Hs - pagurkana.

J

MNpoBepbTe cebs
emeo

ayHapo,uHon HOMEeHK/aType.

i (AT 4-metunrexcen-2

B MOneKyne aakeHa C MUHMMaA/lbHbIM YUAC/TIOM YIepoaHbIX aTOMOB, MMetoLero yuc-
TPOHC U30OMEPbI €CTb OAMH aCUMMETPUYHbIA aTOM Yriepoaa. HasoBuTe ankeH no Mex-

~N

J

8 06cyxaeHue

~

3HaeM, UTo CyLlecTByeT NAThb a/IKeHOB Pa3HOro cTpoeHns ¢ coctaBom CsHyg. YunTbiBas
UMC-TPaHC n3omepsbl, onpeaennte obuiee YnMcio N30MepoB.

j

AnkeHbl ¢ 2 nan 3 aTomamu yrnepoaa He UMerT LMC-TPAHC N30MepoB. V13 ankeHoB ¢ 4

aToMamu yriepoaa Tofbko 6yTeH-2, ¢ 5 aToMaMu yrnepoaa ToMbKo NeHTeH-2 UMEIOT Li1C-

TPAHC N30MEPHI.

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

LMC-NEHTEH-2

HC, H
/C - C\
H CH,— CH,

TPAHC-NEHTEH-2

@ nposepsTe n3yueHHoe

1. Boibepute nsomepbl byteHa-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,
HzC_CHz CH,

2. Onpegenute ymc- N TPAHC- U30MEpPbI
a/KeHOB.

CH,  CH-—CH,
3. ¢=¢
' H
Luc- n3omepsl TPAHC- N30MEpbI
A 1,2 3
B) 1 2,3
c 1,3 2
D) 2 1,3
£ 3 1,2

. Y Kakoro atoma yrneponda B MOJIeKy-

ne nponeHa cneayet 3aMeHUTb OAWH
aToM BOAOPOAda Ha aTtoMm X/1opa, 4To-
Obl Y MOMYHYEHHOIo COeANHEeHNs Obln
LMC-TPAHC N30MepbI?




4. MokaxuTe npumepsbl nsomepos ganHoro 7. CH=C— CH, Kaknmn pagukanamu
ankeHa. }l( 3'{

CH,=CH - CH- CH, - CH; HaOo 3aMeHnTb X 1 Y, 4Tobbl Y coemnHe-
| HNA ObINN FEOMETPUYECKME (YMC-TPAHC)

/ CH3\ M30)I\élepb$

CTPYKTYPHbI 30Mep CTPYKTYpPHbI M30Mep 1. H CHs
MO MOMOXEHUIO Mo CTPOEHMIo 2.CH; CH;
[OBOWHOWM CBA3N YrnepoaHow uenu

3.CHs CHs

l l 4.CH; CyHs

8. [laHHble napbl BewecTB BnnuinTe B
cooTBeTCTBYytoume Auenkn Tabnuupbl.

5. Kakure n3omepbl CyLLLECTBYIOT Y aNkeHa,
CTPYKTYpPHbI€ MU30MEPbI aJIKEHOB

B MO/1eKy/nie KOTOpOro Haxogmtcd 8
0-CBA3en? CTPYKTYpPHble

CTpyKTypHble
. n3omepbl No
1. n30Mepbl NO CTPOEHUIO YINIEPOAHOM CTPOSHMIO n3omepbl Mo | MexknaccoBble
_ MOMOXEHWUO ABO- n3omepsbl
uenn yrnepoaHoit =
o HOW CBA3U
2. MN30MepPbl MO NOTOXEeHNIO ABONHOMN uenu

CBA3U
3. MeXK/1acCoBble N30Mepbl

4. reomeTpuyeckme (LMC-TpaHc) n3omMepsbl
1. NeHTeH-2 1 uMKnoneHTaH

6.Ecnn B Monekyne nponeHay Nnepeoro atoma 2. 2-metnnnponex v Gyten-1

yrnepoaa 3aMeHUTb OAVH 3 aTOMOB BOAO- 3. 2-meTunbyter-1n 2-metnnoyTeH-2
pofa Ha MeTWNbHbI paavikan, To nony-
UeHHoe coeanHeHre o6pasyeT LWC-TpaHC
130MepUio, @ ECNM 3aMEHUTL aTOM BOAOPO-
@ y BTOPOIO YIMeposa, To NofyYeHHoe Co-
e[UHEeHNe He o6pa3syeT reoMeTpUYeckyio
n3omeputo. O6bACHUTE NPUUNHY.

9. CocrtaBbre rpaduyeckme Gopmy bl anke-
Ha ¢ coctaBoM CsHy. Kakne ns atnx se-
LeCTB  00pPasyoT reOMETPUYECKYIO (LMC-
TPAHC) N30MEepPUo?

13omepud, xapakTepHas
ONS ankeHoB

. ~N
' ' ' !

Haunnaetca ¢ O6paszyetcd HaunHaetcsa B otmune
npeacTaBuTens, PasNYHBIM C TpeTbero OT a/lkaHoB, a/lKeHbI
B MoJiekyne pacnonoxeHem B npegcrasutens obnagatoT 3TUM

KOTOPOro NnpocCTpaHcTBe rOMOJIOTNYECKOrO BWOOM M30MepuM
comepxutcs 3 3aMecTUTenen, psaa

NPUCOEaNHEH-
HbIX K aTOMaM
yrnepoaa npu
[BOVIHOW CBS3M

atoMa yrnepoaa

Iy
S
~
=
<




AJIKEHbI

[onyyeHue n dpusmnyeckne
CBOWCTBA aJIKEHOB

ﬁpeueanue YrNEeBOAOPOAbI MOXHO MOMYYUUTb U HEMOCPEACTBEHHO, U KOCBeHHbIh
NyTéMm.
_—
AnkaH AnkeH

7

?

@ Kakue npednoxume peakyuu, coomeemcmeyroujue daHHoL cxeme? j

13-3a aKTMBHOCTM afikeHbl, B OT/IM4ME OT aflkaHoB, B Mpupoae He BCTpedatoTcs. B npo-
MbILLIEHHOCTW 1 B 1Ta6OPaTOPUN ankeHbl, B OCHOBHOM, MO/yYatoT U3 afkaHoB Wan KX
NPOV3BOAHbIX.

JeatenbHocTb o ~

[pn N3yYEHUM XMMNYECKNX CBONCTB a/lkaHOB Mbl 03HAKOMW/IUCh C peakUMammn geru-
OPUPOBaHKNS UX Moneky/. B 3To Bpemsa oT MoeKy bl ankaHa oTLLeNAseTca BoAopoa
1 06pasyeTcs ankeH.

t, kat.

|
H-C-CH

CH,=CH,+H, oeaudpuposanue

[pu omujenneHuu u3 3MU08020 CNUPMA KAKO20 8EL{ECMBA NOAYHUMCH SMUseH?
Kak Hazsieatomes 3mu peakyuu?

Mo#cHo au nosydumes 3musneH u3 1,2-UXA0pIMAHA U XA0PIMAHA?

Kakum eeujecmeom ds151 3mo2o Hyx#cHo delicmeosams Ha HUX?

Kakue 2an02eHonpou3g00Hsie MoXHO 835Mb 015 N0AYYeHUS nponeHa?

&
I'Ionyqume B NPOMbILLIEHHOCTA

B NpOMBILLAIEHHOCTY a/IKeHbl MOYYatoT CledyoLMMm cnocobamu:

1. KpekuHrom HegrenpoaykTos. Ipu KPpEKMHIe ankaHbl, BXOAdALMe B COCTaB HehTenpo-
OYKTOB, PacLLEenIsoTCa 1 06pa3yeTcd CMEeChb a/IKaHOB W a/lKeHOB C MEeHbLUEen Mone-
KYNIAPHOW MacCoM.

CieHzy — % CgHjg + CgHg

TCKCaJICKaH OKTaH OKTCH
2. ,ﬂel'M,ﬂ,OMpOBOHMeM A/IKAHOB. |_|pl/l BbICOKOW TeMnepartype B NpucyTCTiBMn Katasinsa-
TOpa OT MOJIEKY/ bl 3TaHa M NponaHa oTwenideTca soaopoa 1 nosyvaercd CooTBeT-
CTBEHHO 3TU/1eH 1 nponuieH.

CH3 — CH3 ﬂ) CH2 = CH2 + Hz

CH,-CH,- CH; —%t, CH,=CH - CH;+H,

- @@



MonyueHue B nabopatopuu

B nabopatopun ankeHbl Nosy4yalT B OCHOBHOM OTLLENJIEHWEM OT COCEAHMX aTOMOB
yrepoa onpefenéHHbiX aTOMOB WM @aTOMHbIX Tpynn. Bo BpeMa Taknx peakumin mexay
aTomMamu yrnepoga obpasyeTca n-CBs3b (ABOViHas CBA3b).

ANKeHbI B na6opaTopV||/| No/Iy4atoT MO AaHHbIM HMXe peakKunam:

1. HarpesBaHuem MOHOra/1I0reHonPOU3BOAHbBIX G/IKOHOB  (Q/IKW/IFA/I0reHnAoB) Co
CrMpPTOBbLIM PACTBOPOM LEI0YM. Hanpumep, Npn B3aMMOAEnCTBMM BpoMaTaHa COo
CANPTOBbLIM PACTBOPOM MMAPOKCKAA Kaana OT MOMEKY/Ibl 6POM3TaHa OTWENASI0TCS
aToOMbl BOJopoaa 1 6poma, B pe3y/ibrate nonydyaeTca aTuaeH, bpomna Kanmsa 1 Boaa.

S
OH -1+ H-C=C—-H + KBr + H,0

-~ (crmpt)

)

Kak BMAOHO, 3Ta peakumnsa NpoTekaeT ¢ OAHOBPEMEHHbBIM OTLLEN/IEHNEM aTOMOB BOAOPO-
0@ v ranoreHa ot MoeKy/s1. DTUM »e CNoCOO0M MOXHO NMOMYyYnTb MPOoneH 13 1-6pomMnpo-
naHa v 2-6pomnponaHa.

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

(crmpr)

1-6pomnponar nporneH

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

(crpt)

2-6poMrponaH rponeH

MpuY NoNyYeHn ankeHa Bo BpeMst B3aMMOAeNCTBMA 2-6pomMbyTaHa CO CMMPTOBbLIM pac-
TBOPOM MMAPOKCHAA Kannst aToM BOAOPOMAA OTUWENIAeTCa C atoMa yrnepoaa C MyHW-
MasibHbIM YMCIOM BOAOPOAA, KOTOPbIA PAcMoNoXeH No COCEACTBY C YrepoaHbIM aTo-
MOM, UMEIOLLIMM aTOM rasioreHa.

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

2. [leruaparaymedi npeaesibHbIX OAHOATOMHbIX CrvpPTOoB. [pn HarpeBaHun CNMpToB A0
140 — 180°C B MpPUCYTCTBUMU KOHLIEHTPUPOBAHHOW CEPHOM KUCNOTbI OT UX MOMEKY/
oTulenngeTca Boaa (BHYTPUMONEKYapHaa Aernapartaumns) 1 noayyaeTcs asnkeH.

HH

L o
H-C—C—H === CH,= CH,+ HOH

Hernapataumio npeaenbHbIX OAHOATOMHbIX CMMPTOB MOXHO NMoKa3aTb B 00LLeEM BUAE.

140-180°C, H,SO, ..,
B Pt

CH,, OH CH, +HOH

a/ikKeH
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AJIKEHbI

A

© 06cyxpeHmne

[Mpu dezudpamayuu Kakux cnupmos MOXCHO NOAY4UMb NPONeH?
OH

[
CH, - CH - CH,— CH, Kakoli ankeH nosy4yumcs npu de2udpamayuu 3mozo eeujecmea?

MponeH obpasyeTcs Npy AervapaTaummn cneayowmnx CnvpToB:

140 - 180°C, H,SO, ..

CH,— CH,— CH, CH,=CH—CH,+ H,0
(I)H nponeH
npornaHos-1
CH,- CH—CH, —2-80CHS0- oy —CH-CH,+ H,0
(I)H nponeH
rponaHos-2

[Mpu NONyYeHUM ankeHa U3 NpeaebHbIX O4HOATOMHbIX CMMPTOB, aTOM BOAOPOAA OTLen-
NAEeTCs C YrNepPOAHOro atoMa C MUHUMAa bHbIM YMC/IOM BOAOPOAA, KOTOPbINA PacnoOOXEH
NO COCEACTBY C YMEePOAHbIM aTOMOM, umetownin -OH rpynny.

OH
| o
CH, - CH - CH, - CH, —2- %880 , cH~CH=CH-CH, + H,0
OyTraHon-2 OyTeH-2

3. HGFpeBGHMeM Anra/sioreHoripoOn3BOAHbIX Q/IKAHOB, Yy KOTOPbIX ATOMbI ra/10reHoB HaA-
XOASITCS Y COCenHMX ATOMOB YI/1epPOAA, C HEKOTOPbLIMY MeTas/iamu (Zn, Mg v 4p.). Tlpn
3TOM aTOMbl META/I/I0B OTLLENNAOT aTOMOB Fa/IoOreHOB 1 NMO/Iy4aeTcsi COOTBETCTBYOLLMA
ankeH. Hanpumep, npu B3anMmoaencramm 1,2-auxnopataHa ¢ Zn o6pasyercs 3TeH.

CH,~CH, + —ty CH,=CH, + ZnCl,

Cl ¢l

flipumep 3
e (1

CKOMbKO IMTPOB (H.y.) STUAEHa MOXHO NONYYNTb NpW Aernapataumm 92 rpamm staHona,
ecnu Bbixod npoaykTa 50%7?

Hanuvwem peakunto gerngpartaunmn staHoa:
922 X1
C,H;OH C,H, + H,O

462 22,4 2

t,H, SOy
f—— )




YuntbiBas NpakTMYeCcKuii BbIXod NpoayKTa,

npax

\%
n=—2% 100%

meop
\

50 =——""P9% 100
44,8

A% =22,4ump(C,Hy,)

npax

L J

NposepbTe cebs N
o (2)

CKONbKO IMTPOB ankaHa AervapupyeTca ang nonyyeHna 28 rpaMMoB asikeHa ¢ naoT-
HOCTbBIO MPU HOPManbHbIX YCAoBUaX 2,5 rp/n? MNpakTnyeckuin Bbixod npoaykTta 20%.

56 nutpos

Y,
TaknMm xe cnocoboM M3 1,2-anxnopnponaHa NoayyaeTcsd NponeH.
(|3H2 — (le— CH; + Zn —t » CH,=CH- CH; + ZnCl,
Cl Cl
dusnyeckne cBoinCTBa
[ gesrenrocr. (2 )
1. CH—CH=CH, 2. CH~CH;~CH,— CH=CH, 3. CH,=CH,
4. CH—CH,~ CH=CH, 5.CH— $= CH,
CH,
Kak gblenadum cpasHeHue memnepamyp KuneHusi OQHHbIX Q/keH08?
Kak 861 dymaeme, 8 Kakux az2pe2amHbix COCMOSHUAX NPU 06bIYHbIX YCAO0BUAX HAXO0AMCA
3IMU afKeHs!?
\_ J

AnkeHbl — 6ecClLBETHble, HEPACTBOPUMbIE B BOAE W MOMAPHbIX pacTBOpUTENAX Belle-
ctBa. OHM XOPOLIO PacTBOPSIOTCS B HEMONAPHbLIX pacTBoOpuUTendx (6eH3unH, 6eH30/1, To-
nyon n Ap.). NepBsble TpW NpeacTaBuUTeNa FOMONOMMYECKOro paaa alkeHoB Npu KOMHaT-
HOW TemnepaType — rasoobpasHble BellecTBa 6e3 3anaxa. Kak 1 ankaHbl, B TBEPAOM
COCTOSIHUM OHU 0OPa3yoT MONEKYNAPHYIO KPUCTAIIMYECKYO PELLIETKY.

C yBe/MyeHveM 4ncia aToMoB yriiepoaa B MosieKyax (OTHOCUTEIbHOM MOMEKYNSPHOM
MaccCbl) yBenMuMBaeTCsa Temnepatypa KUMNeHa u NaoTHOCTb HepasBeTB/IEHHbIX aske-
HOB. Kak B a/kaHax, Y M30MEpPHbIX afIkeHOB C YBe/MUYEHWEM Pa3BeTBIeHN yMeHbLLa-
eTCA N/IOTHOCTb U TemnepaTtypa KnuneHus.

AnkeH TemnepaTypa KuneHus
CH,=CH-CH,-CH t
2 2 3 1 t] > tz
CH,— C=CH,
| 1
CH,

10
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AJIKEHbI

@ [poBepbTe M3yYeHHoe

1. OnpegenuTe 4nMcno o-CBA3el B Mone-
kyne X.

Csng —t) C4H10 + X

A8 B10 O

2. [poayKTOM KakMx peakunin aBageTca
OyTEeH-27?
1. 1-xnop6yran + KOH enpry —
2. 2-xnop0ytan + KOH () ——

140-180 °C, H,SO4 ) |

3. 6yranon-1

4. 2,3-quxnop6yran + Zn ——>

3. MNoyemy npu HarpeBaHuy MeTMNOPOMN-
[a CO CMMPTOBbIM PAaCTBOPOM MOPOK-
Ccvaa HaTpPUA He NoyYaeTca ankeH?

4. Kaknm pagmkanom cnegyer 3aMeHnTb
OAVH W3 aTOMOB BOAOPOAA B MoOse-
kyne CH3Br, utob6bl npmn B3anmopen-
CTBUM OOPAa30BaHHOIO MPOAdyKTa CO
CMVPTOBbIM PACTBOPOM  LLIESIOYN He
nosyyanca ankeH?

A) BTOPUYHbIN BYTWA
B) TpetnyHbIi 6yTnn

C) n3obytun

D) atnn

E) nsonponun

5. Boiuncnute (Hy., 1MTp) 06bEM  anke-
Ha, NO/TyYeHHOro npu peakumn 12,9 r
X/10p3TaHa Co CMMPTOBbIM  PacTBOPOM
rMOPOKCKAA Kanus, B3STOrO B M30bITKE.
A) 2,24 B) 1,12 C) 4,48

D)5,6 E) 11,2

6. Bnuwute dopmynbl CNMPTOB B
COOTBETCTBYIOLME AYEKM TabNNLbI.

Cnvpt

Heperngpatupyetca
BHYTPUMONEKYIAPHO

[erngpatupyetcs
BHYTPUMOEKYNSPHO

CH,
I. CH~CH—CH—CH, 2. CHZ—(ID—CH3
OH CH, OH CH,
CH,
3. CH;?H—#—CH3
OH CH,

7. Hanuwwute ypaBHEHUA peakuuii nosy-
YeHns OyTeHa-2 M3 HMXKeyKa3aHHbIX
BELLECTB.

1. 2-6pomMbyTaH
2. 2,3-anxnopbyTaH
3. 6ytaHon-2

8. Kakas cBA3b ankeHoB ob6pa3yer-
CA Npw aervapuposaHum 6yTaHa,
€C/N y4eCTb TO, YTO HE MPOUCXOAAT
N3MEHEHMS B CTPYKTYpPE YINIEPOAHON
uenun?

9. Kakne coeuHeHus BeLlecTB C cocCTa-
BoM C;3HgCl, mpn peakumax ¢ LUMHKOM
He o6pa3ytoT NponeH?

10. CH3C1 — C2H6 — C2H5C1 — C2H4
CocrtaBbre YpaBHeEHNA peaKLl,VIl7l, CO-
FacHO Cxeme NpeBpaLLEHWii.




Xmunyeckme CBOUCTBA
aIKeHoB

@ Ymo obuje20 015 3mux npedmemos, Komopble UCNob3yomcs 8 6simy?

HeCMOTpFI Ha OAMHAKOBbLIN Ka4YeCTBEHHbI COCTaB a/IKaHOB U a/IKEHOB, X XMMUYECKne
CBOWCTBA PEe3KO OT/IMHAOTCH. |_||C)I/IL—II/IHOI7I 3TOro ABAAETCA 170, YTO B OT/IN4HME OT a/IKaHOB,
B MOJ1eKy/laX a/IKeHOB €CTb m-CBA3N. BONbLWMHCTBO XMMUYECKMX CBONCTB (peaKLI,l/Il/I npu-
coegnHeHna, nonanMepnsaunm n T.,EI,.) CBA3aHO C HaM4neM m-CBA3N B UX MOJ1IeKy/1ax. N3-
3a TOro, 4to m-CBA3b MO CPaBHEHUIO C O-CBA3bKO HEMPO4YHa4d, NP XMMNYECKNX peakKunax
T-CBA3b, HAXOAAWAACA B MOJIEKY/1aX a/TKEHOB, J/IerKO pa3pbiBaeTCd, N OHM NMpeBpaLLatoT-
CdA B npefe/ibHble BeleCTBa.

Peakuusa npucoeanHeHns

AnKeHbl NpucoeamHstoT K cebe BOAOPOM, ranoreHbl, ranoreHoBoAopoabl, BoAy W Ap.
MpucoeanHeHne K Monekynam ankeHa monekyn tuna X, (H,, Cly, Bry) 1 XY (H — Hal,
H — OH u ap.) cxemMaTuyHO MOXHO NpeacTaB1Tb Tak, Kak nokasaHo HUXe.

\ / [ \ / [
c=C + X, — —C—C-— c=C + XY — —C—C—
/ \ [ / \ [
X X XY
a. ANiKeHbl B MPUCYTCTBUM KaTanmsaTopa, NpUcoeamHsas BOAopoa, NPeEBpaLLaoTcs B CO-
OTBETCTBYIOLLIME a/IKaHbI.
T, KarT.

CH3_ CH2— CH = CH2+ H2 —_— CH3_ CHZ_ CH2 - CH3

b. AnkeHbl, NpYCOEANHAA ranoreHbl, 06pasyoT AuranoreHocoaepXaline sellecTsa. B
OT/IMUYME OT BOAOPOAA, Fa/IoreHbl MPUCOeaNHAOTCA K a/IkeHaM Npr KOMHATHOM Temne-

partype.
CH2=CH_CH3 + C12 - ?HZ_ClH_CHS
Cl Cl

1,2-onxnopnponaH

L
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PeaktnBbl n ob6opygoBaHue: DTUIOBbLIA CMMPT,
KOHLIEHTPMPOBaHHas cepHas KMCaoTa, pacTBop
nepMaHraHata Kanus, 6pomHas Boda, Npobka,
CHAOXEHHAA ra300TBOAHON TPYOKOM, MPOOUPKMY,
LTaTuB, CNMpTOBasd 1amMna.

Xop paboTtbl: Hanente B npobupky 2-3 M1 3Tu-
IOBOrO Cnupta U 7-8 MM KOHUEHTPUPOBAHHOM
CEePHOWN KNC/0ThI. 3aKporTe NPOOMPKY MPOOKON C
ra300TBOAHOM TPYOKOW M 3aKpenuTe ee B LUTaTu-
Be. OCTOPOXHO Harpente NpooupKy nnameHem
CANPTOBOW Namnbl. [pyron KoHeL, ra300TBOAHON TPYOKM OTAYCTUTE CHadana B npo-
6UpKy C 6GPOMHOIM BOAOW, MOTOM C PAaCTBOPOM NepMaHraHata kanus. [MoTomM K KOHLYy
razooTBOAHON TPYOKM MPUOINIETE FOPALLYIO NTYUNHKY.

Kaxozo yeema goideneHHblii 2a3?

Kakue usmererus npousowsnu 8 npobupkax ¢ bpomHoli 8000ii u ¢ pacmeopom
nepmax2aHama Kanus?

Ymo npou3owo npu npubauxceHuu 20pawell Ay4UHKU K KOHYY 2a300meodHol mpy6ku?
Kakoe npednoxume ypasHeHue npomekarouwjux peakyui?

[Npy B3auMOAENCTBMM aIKeHOB C BOAHbIM pacTBOpPOM BpoMa (6poMHad BoAa) MPOMUCXO-
auT obecuBeunBaHMe KpacHo-Oyporo LBeta pacteopa. [MpuynHOM 3T0ro SBndeTcs To,
4YTO MPU OBbIYHBIX YCIOBUAX BPOM, COEAMHSAACH C MO/IEKYITaMM afikeHa, obpa3yeT bec-
LUBETHbIE BellecTBa AMOpPOMasnkaHbl. DTa peakunsa SBNAETCS peakuuer onpeaeneHus
(kauecTBEHHAA) ANS ankeHoB (B 00LLEM, A5 BCEX HENpeae/bHbIX YITIEBOA0POAOB).

Br Br VcTopnyecku ankeHsl MIMeHOBaNNCh
1,2--anbpomsTaH 1 kak oneduHbI (knpoobpasytoLyme).
370 Ha3BaHwe OHM NONYYNAN NOTOMY,

CH,~ CH=CH-CH, + Br, — CH,~ CH— CH—CH, 41O NepBbIe NPEACTaBUTENN aNIKEHOB
I I

B peakLusix C X0pOM 1 6POMOM

Br  Br 06pa3yHoT XMPOMoAo6HbIe
2,3-anbpombyTaH MPOAYKTHI.

eme

Mpy NponyckaHWW ra3oBOo CMecK, COCTosILLER M3 aTaHa U 3TUNeHa, 06bEMoM 20 N1MTpoB
(Hy.) yepes 6pomMHyto BOAy, Macca cocyaa yBenuumpaetca Ha 7 I. Beluncnmre o6bEMHY0
0O/I0 (B %) 9TaHa B MCXOOHON CMEeCH.




[Npyr NPOMNyCKaHMM ra3oBOM CMECK, COCTOSALLEN U3 STaHa 1 3TUIEHa, Yepe3 GPOMHYIO
BOOY 2TW/IEH BCTynaeT B peakumio ¢ 6pOMOM, 1 MO3TOMY Macca CoCyaa yBenmnuvBaeT-
cA. 3HauuT, B cMecu 6bI/10 7 rpaMMOoB aTUAeHa. Belumcanm o6bEM aTUNEHA:

To ------- X ump
282 —----- 22,4 nump
e %;94 =5,6.ump(C,H,)

20 — 5,6 = 14,4 nutpos (C,Hy)

Bbluncisem o6bEMHYIO A0/I0 3TaHa B UCXOOHON CMEeCK CeayoLinM 06pasom:

20.2ump- == - - - - 100%
14,4Jzump ----- x%
X = % =72% (C,H,)

MNpoBepbTe cebs N

3AZAUA 9}
[MNponeH 06bEMoM 112 NMTPOB NPKY HOPMasbHbIX YCAOBUAX MOHOCTLIO 06eclBeYnBaeT
2%-n pacTBOp OPOMHON BOAbI. Bblumcnnte maccy (r) pactsopa 6pOMHON BOAbI.

400 rpamm
J

c. MNpucoeanHeHne raforeHoBOAOPOAOB NpoTEeKaeT Mo TOMy e npasuay. Bo Bpema
peakLumn NPONCXOANT PaspblB 7-CBA3M, aTOM H NprcoeanHaeTcd K 04HOMY M3 aTOMOB
yrnepoaa npv ABOMHOW CBA3M, @ aTOM rajioreHa — K Apyromy. D1 peakumu nporeka-
tOT MPU OBbIYHbBIX YCIOBUSAX.

o o
H—(;¥C—H + HBr —» H—(ll—Clj—H
H Br

6pomaTaH

Viccnepyem MexaHn3m peakumm npucoeamnHeHna Monekysn tnna HX Kk Monekyiam ankeHa
Ha NpuMepe npucoeanHeruna HBr K aTunery. M3-3a 6oabluer aneKTpooTpuLaTelbHOCTH
atoMa Opoma 3/1EKTPOHHas MIOTHOCTb XMMUYECKOW CBA3M B Monekyne HBr cmelleHa K
Opomy. B pesynbrate, atom Bogopoda ob6nagaeT YaCTUYHbIM MOMOXUTEIbHBIM 3aPAA0M,
a aToM 6poMa — YaCTUUHbIM OTpULAaTENbHBIM 3apaaoM. Bo BpeMa peakumm nponcxoant
reTepoIMTUYECKUIA Pa3pbiB CBA3W. DTOT MPOLIECC MOXHO NOKa3aTb CXeMaTUu4yecku cre-
OYIOLLMM 00pa3omMm:

H§=]§r= —— H"'+ Br

MNpucoearHeHne K ankeHam NpoTekaeT B ABYX CTaanax. B nepBoii ctagmmn anektpodub-
Has YacTvua, B3aMMOAENCTBYS C 3/1€KTPOHaMU T-CBA3M ABOMHOWN CBA3W, MpeBpaLLlaeTcs
B KapOOKaTUOH.

+ | +/

a/lKeH Kap6OKaTl/lOH

10
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AJIKEHbI

Kak BMAOHO, NMPUCOEAMHEHNE K a/lKeHy rasioreHOBOAOPOAOB MAET B NMPUCYTCTBUN S1EK-
TPOOUIBHON YaCTULbl U MPOTEKAET MO MOHHOMY MEXaHU3MY.

[Npun pearvpoBaHnn 6pPoMoBOAOPOAa C OyTeH-2 0bpasyeTca 2-6pomMOyTaH.

CH;—CH=CH—CH; + HBr — CH;— (le—CHz—CH3
Br
2-6pombyTaH
B otinume ot 6yTeH-2 nNpucoeanHeHne ranoreHoBoAopPoAOB C NPOMNEHOM U C OyTeH-1
npoTekaeT no npasuny MapkoBHKKOBA. [TOTOMY UTO OYTEH-2 — CUMMETPUYHbLIA a/keH, a
6yTeH-1 1 NPoNeH ABNSITCA HECUMMETPUYHBIMW alkeHamMmu. B oTimumne oT HeCcumMmeTpuy-
HbIX aNKEHOB B CMMETPUYHbIX ankeHax 06e 4acTu MOMEKY bl MO OTHOLEHWIO K YITIePOa-
HbIM @aTOMaMm Npy ABOVHOW CBA3M OANHAKOBbIE.

G
CH,— CH=CH—CH, CH,— CH=C—CH, CH,=CH—CH,
CVIMMeTpl/NHbIVI ankKeH HeCVIMMeTpl/ILIHbIVI ankKeH

Mo npaBuay MapKOBHWKOBA, MPU NPUCOEANHEHWN FraIOreHOBOAOPOAOB K HECUMMET-
PUYHBLIM anKeHaMm BOOOPOA, B OCHOBHOM, NPUCOEAUHAETCH K Hanbonee rmapupoBaH-
HOMY aToMy yrepoaa nNpu ABOMHOW CBA3M, @ aTOM rasioreHa — K HauMeHee ruapupo-
BaHHOMY aToMy yriepoaa. Hanpumep:

Br
g ™ I
CH,=CH—CH, + HBr — CH,—CH—CH,

nponex 2-6pomnponaH

MpKryMHa 3aKYaAETCA B TOM, UTO B HECUMMETPUUHbIX aflKeHax 3/1eKTPOHHAasA NIOTHOCTb
yrnepoaHbix aTOMOB NpW ABOMHOW CBA3M HEpABHOMEPHO pacnpeaenaercd. B aTux peak-
LMAX MOH BOAOPOAA NMPUCOSAMHACTCA K Hanboee oTpuLAaTeIbHO 3apAXKEHHOMY aTOMy
yrnepoaa 13 aToMoB yriepoaa npu ABOMHON CBA3W. Hanpumep, B Monekyne nponexHa
noa BO3AeiCTBMEM METU/bHOW FPYMMbl 3/1E€KTPOHHASA MIOTHOCTL - HAaNPaBAAETCA K Haw-
6onee ryuapupoBaHHOMY aToMy yrmepoada. B pesynbrate 3T0T yr/iepoaHbli aTOM 3apsaxa-
€TCA YaCTUYHO OTPULLATENBHO, @ HAaUMEHee MMaPUPOBAHHbIA YrepOaHbIi aTOM yrnepoaa
— NMONOXNTENBHO.

o+ o-
CH,— CHZ CH

Bo Bpems peakuuu voH H' NprcoeanHaeTcs YacTUUHO OTPULIATENBHO 3aPSXKEHHOMY aTo-
My yrnepoaa (Havbonee rmapupoBaHHbIi aTom yrnepoaa Npy ABONHOM CBA3M) Npy ABOW-
HoM cBA3K. A MoH Br, HAOBOPOT, K HaCTUYHO NMOMOXUTENBHO 3aPAXKEHHOMY aTOMy YIr/1epo-
na (HavmeHee rmapupoBaHHbI aTtom yrinepoaa Npy ABOMHON CBA3M) NPY ABOMHOM CBA3M.

Takum xe cnocobom 1 OyTeH-1 BCTynaeT B peakumio npucoemHeHns ¢ 6poMoBOOOPO-
OOM 1 B pesynbrate obpasyerca 2-6pomobyTaH.

CH,=CH-CH,—- CH;+ HBr —— CH; - QH —CH, - CH;
Br
2-6pombyTaH




d. Peakuusa ankeHoB nmpoTtekaeT B Kncaon cpege (mpu npucytcteum H,SO,). 2T peak-
UMW Ha3bIBAOTCS peakunamm ruapataunu. Mpu peakumn aTuneHa ¢ Boaoi obpasyert-
CH 3TUNOBbIV CAMPT.

o o
H-C=C-H + HOH - H-C—C—H
H OH
3TaHON

® O6cyxnaenue ~

IMpu peakyuu 2udpomayuu Kakux u3 ankeHog nponen, bymen-1 u 6ymeH-2 06pasyemcs dea
Pa3HbIX NPOJyKmMa?

Kakodi u3 3mux npodykmos, no-eawemy MHeHUt0, 0CHOBHOU?

Kakum, no-eawenmy, 6ydem mexaHu3m npomexatoujeli peakyuu? )

Peakuum rOpeHNa N oKnucneHna

C y4acTMem K1Copoaa asnkeHbl Mo HOCTbIO cropatoT ¢ o6pasosaHnem CO, 1 H,O. O6-
Llee ypaBHeHWe STUX peakLnii MOXHO BblpasnTb CrieaytoLnM 06pasoMm:

C,H,, + 371’02 ——nCO, +nH,0

B otmnume ot aTaHa, sTuneH roput CBETALLMMCS NaMeHeM. DT0 00YCNOBIEHO NOBbLILLEH-
HO MaCcCcoBOW AoMen yrnepoaa B MOMeEKyne aTuaeHa. Bo Bpems roperna obpasyercs
BbICOKas Temnepatypa. Yrnepos, 00pasyloLniica Npu pacnage MoNekys 3TuneHa or Ha-
rpeBaHug, cropaet He cpasy. YacTnukM ero CHavana packangaioTcs, Bbi3blBad CBEYEHNe
naaMmeHu, 1 NLlb 3aTeM MOSTHOCTbIO CroPatoT B €r0 HAPYXXHOM YacTw.

C,H, +30,——2C0, +2H,0+Q

Mpu B3aMMOOENCTBAN STUIEHA C KUCIOPOLOM C ydacTvem cepebpsaHoro katanmnsaTopa
nosly4aeTca okcua aTUeHa.

2CH,= CH, +0,-*~ 2H,C ~ CH,

Okema aTuneHa (3noKeua)

B oT/1MuMe OT ankaHoB, a/lKeHbl /1Ierko OKUCIATCS PacTBOPaMM BELLeCTB-OKUCUTeNe.
Hanpumep, npv B3auMoaencTBuM pactBopa nepMaHraHata Kaams ¢ anikeHamm Npomncxo-

ouT GbicTpoe obeclBednBaHne GUONEeToBOM OKpackn ¢ obpasosBaHnem ocaaka MnO,
Oyporo uBeTa. DTa peakuus aBgeTcs peakuner onpeaeneHns akeHoB (a Takke Apyrux
HenpenenbHbIX YreBoaopoaos). Mpu 9TOM ankeH NpeBpaLlaeTcd B ABYXaTOMHbIA CMMPT.
Bo Bpems OKUCEeHNsA B MOMIEKyax aflkeHOB pa3pblBaeTCs m-CBA3b M K KaXkAoMy aToMy
yrnepoaa npy ABOMHOM cBA3M NpucoedmHaetca ogHa OH rpynna. HanpumMep, Huxe gaHo
ypaBHeHMe peakLmn OKUCNeHns aTuneHa cnabbim pactBopom KMnO,.

3CH,=CH, + 2KMnO, + 4H,0 — 3CH,~CH, + 2MnO, + 2KOH
OH OH

DTUNEHINMKONb
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[Onga ynpoLwEHHOM 3anncn AaHHOro npouecca, 0603Havas OKUCANTENbHOE BELLECTBO
Kak [O], aTy peakumnto MOXHO CXxemMaTu4yeCcKn nokasaTtb C/ieaytolM 06pa3om:

R— CH=CH—R +[0]+ HOH — R—‘CH - (‘JH— R
OH OH

Peakuuu noanMmepusaumnmn

AJIKEHbI

Monekynbl ankeHoB MOTyT COEANHATECS APYT C APYroM, 06pasys ANVHHbIE YrnepoiHble
Lenun. 9To MOXHO CpaBHUTb C 06pasoBaHMeM AMHHbBIX Lener, coeanHasa Konbla Apyr C
LPYroMm.

[NprynHa 3TOro — HaauumMe B MOMEKynax m-CBA3W. Bo BpeMa nonmmepusaumnn ThiCAun

MOJIEKY/T a5lKeHa 3a CYET pa3pblBa m-CBA3N COEAVHSIOTCA APYr C ApyroMm ¢ obpa3osa-

HMEeM MakpOMOEKY/ (NOMMepa). DTN peaklUMy Ha3blBakT peakUnammn noamMepusaumm.

[Mpouecc 06pa30BaHNA KPYMHbIX MOMIEKYN MYTEM COEAMHEHNA MHOXECTBA MOMEKY/T C
‘ HW3KOM MOMEKYIAPHOM MACCOM Ha3biBaloT peakunern noaumepusaumnn. ObpasoBaHHoe
BbICOKOMO/IEKYNAPHOE BELLeCTBO (MaKpOMO/eKy/1a) Ha3blBaeTCa NOMMMEPOM, @ HU3KO-
MOMEKYIAPHbIE BELLECTBA, M3 KOTOPbIX 0Opa3oBaH NoiMMep, Ha3bIBatOTCH MOHOMePaMu.
B Monekynax nonMMepa MHOroKpaTHO MOBTOPAOLWNNCA OCTaTOK MOHOMEPA Ha3bIBAETCH
CTPYKTYPHOW eanHuLEen N S1eMEeHTapHbIM 3BEHOM.

PaCCMOTpMM peakuyunto nonmmepmnsagnmn atmneHa:
CH2= CH2 + CH2= CH2 + CH2= CH2 +...
- CH2 - CH2 -+ = CHZ_ CHZ_ + = CH2 - CHZ_ T

- CHZ_ CHZ_ CHZ_ CHZ_ CH2_ CHZ_
HpO,EI,yKT nonvMepusauUmm 3TuneHa Ha3blBaeTCs NOAN3TUAeHoM. bonee kKpaTko nonnme-
prn3aumnto atnieHa MOXXHO Bblpa3nTb B C/lieaytollemM Bnae:

CTpyKTypHas €IMHHIIA HIIH
3JIEMEHTapHOE 3BEHO

- CHZ_ CHZ_

CreneHb
MOJTMMEPU3AIIH

—
nCH,=CH, —— ( )@
| ——

— 7

Momnomep /

Iommmep




iep )

o (1)

Bbluncnnte cteneHb nonnMepusaunmn noanaTuieHa, eCc/in B ero a/ieMeHTapHbIX 3BEHb-
ax umeetcd scero 6000 atomoB BOAOPOAA.

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

Tak Kak B OAHOM 2/1eMEeHTapHOM 3BEHe MMeeTcs 4 aToMa BOAOPOAa, TOrAa YMC/o BCex
aTOMOB BOAOPOAA B 3/M1€MEHTapHbIX 3BEHbAX MOMMMEpPA PaBHO YETbIPEXKPATHOMY
3HaueHuto cteneHn noanmepusaumnn. 4n=6000; n =1500

spin (2)

Ecnv cpenHaa MonekynapHas Macca nomnponuieHa pasHa 84000, Bbluvcinte 06-
Llee YMCNO BOAOPOAHBIX aTOMOB B 3/1EMEHTAPHbBIX 3BEHbLAX.

12000
L

J

Llpyrl/le aJIKEHbI NOSIMMEPUN3YOTCA aHA/TOMM4YHO. HarlpMMep, nonvMmepusaunen nponuie-
Ha nosydaercad nonmnponnieH:

nCH,= (IZH S, ( —CH,— (IZH - )
CH; CH,

nponwuneH nonunnponuneH

n

&) 06cyxpaeHue

Kak mensiemcs 2ubpudroe cocmosHue u 8ud (nepauyHsili, emopuyHslii u m.d.) yenepooHsix
amoMO8 Npu NOAUMEPU3ALUU IMUEHA U NPONUAEHA?

MMonnstnneH 1 NOAUNPONUAEH MCNOMb3YIOT ANA U3roToBNeHWs nocyabi(l), nonnstnneHo-
BbIX MakeToB(2), Tpy6 1 WNAHroB(3), MeEANLMHCKOro 060pyaAoBaHUSA(4), KNENKUX NEHT, pas-
NMYHbBIX aetanei(b) n op., KOTopble CNOMNb3YTCS B ObITy.

1

DTUNEH YCKOPSIET CO3peBaHne HeKoTopbIX MA0A0B. [pU TPAHCMOPTUPOBKE MIOA0B Ha
[anbHWe PacCTOaHMA UX COBMPAOT HecnenbiMu, YTobbl n3bexaTtb nopyun npoaykta. Bo
BpeMs NepeBo3KM B BO3AYX 3aKPbITbIX XPaHWIWLLL BBOAAT HEGO/bLLOE KOIMYECTBO 3TH-
neHa. B pesynbrate, NpoayKUmns He NopTUTCA M co3peBaeT B Aopore 4o npubbiTns B Ha-
3HaYeHHOEe MecTo.
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AJIKEHbI

N
®

[poBepbTe M3yYeHHoe

1. Mpn NOMOLLM KaKOro pacTBopa MOXHO
BblAENNUTb 3TaH W3 3TaH-3TUIEHOBOW
cmecu?

1. BpoMHas Boaa
2. CnnpToBbIN pacTBOp rMapokcuaa

Kanus
3. BoaHbli pactBOp nepmMaHraHaTa
Kanusa

A) Tonbko 1 B) Tonbko 2

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

2. Kak M3MEHAETCA YnMCA0o OOLMX CBA3EN
B MOMeKy/e 1 rmbpuaHoe COCTOAHME
aToOMOB yrepoaa npu rmapupoBaHmm
3TuNeHa B a1aH?

3. [NoueMy Npu ropeHnn CMecy 0aMHaAKOBO-
ro o6bema Bo Il ciydae No cpaBHEHWIO C
| cBEUEHME NNaMeHn yMeHbLLaeTcs?

3TaH ’
3TUNeH

II

3TaH
3TUNeH

6pomMoBOAOPOA

4. Kakre 13 BelecTB, MaCCbl KOTOPbIX
paBHbl, MPUCOEANHAIOT OOMblUee
Konu4yecTtBo 6poma? Ob6bAcHUTE
NPUYNHY.

1. CH2=(|3—CH,
CH,
3.CH3—CH=9—CH3
CH,

2.CH,=CH—CH,

5. Mpw nponyckaHnn 3TaH-3TU/1IEHOBOW
razoBov cmecn obbeMom 89,6 N
(Hy.) Yepe3 pa3baBneHHbIV PacTBOP
KMnO,, B3ATbIi B n30bITKE, 0O6pa3yeT-
cqa 62 r atuneHrnukona. Onpegenute
06BEMHYIO AONIO (B %) 5TaHa B NepBO-
HaYaNbHOW ra3o0BOW CMECK.

) 50 B) 75 C) 85
D) 25 E) 40

6. MNpK1 NCNONb30BaHUK STUIEHA B TEM-
nvuax ans yCKopeHus cCospeBaHns
nn1o4oB AOCTaTOUYHO, YTOObI ero npu-
CyTCTBME B BO3ayxe coctaBnano 1%
ero o6bémHon aonn. CKoIbKO rpaMm
3TUNEHA HEOOXOAMMO AN obecneye-
HMS 3TOW HOPMbI B TENINLE OOBEMOM
448 m3?

7. Pa3belite cxemy Ha peakLumn, COCTaBb-
Te ypaBHEHWS 3TUX peakuuii 1 onpe-
nenvte X, Y, Z.

+ KOH (crpr)

CH,Br - CH, — CH, — CH, — X%,

+H,0,H" =140 °C, H,SO.
X Y = + 7

8. Bbigenute gaHHble BbiCKa3biBaHWA MO
cxeme.

ST1aH OTeH

' N v

1. Bctynaert B peakumio nprucoeamHeHns
2. [pn 06bIYHBIX YCIOBUSIX B ra3000pa3HOM
COCTOAHNN

3. MNonyyaetca KpekHrom GyTaHa
4. BCTynaeT B peakLumio 3aMELLEHNS C XTTIOPOM
5. Bcrynaet B peakumio ¢ BOAOPOAOM

9. Mpennoxnte cnocob NosyyYeHnsa 3-me-
TUNEHTEHA-2 N3 3-MeTUINeHTEHA-1.

10. B Kakux ankeHax npucoeavHeHue Boapl
He NpoTekaeT Nno nNpasuiy MapKoBHNKOBA?

1. 2-mMeTnnobyTen-2

2. 2,3-aumetnnoyTtenH-2
3. 6yTeH-2

4. 2-meTnnnponeH

11. TNpucoeanHeHne 6pPoOMoOBOAOPOAA
K TpudTopnponery (CH,= CH — CF,)
npoTekaeT NpoTMB npasuia MapkoBHU-
KOBa (K/1accnmyeckuii BapuanT). Hannwu-
Te ypaBHEHWEe peakumm 1 0O6bAcHUTE

NPUYNHY STOTO. J

1. Fl0/163ysCb MAACTUAHOM 1 CIAYKAMI, CMOAENMPYIATE peakLyio 3TAeHa C 6pOMOBOAOPOAOM
W NIOKaXIATE, Kak MEHSIETCA MPOCTPAHCTBEHHOE CTPOEHYE MONEKY/bI 3TANEHA.

2. HO,ELI'OTOBbTe MPE3EHTALIMIO Ha TEMY: <<|_|pI/IMEHEHMe NONIN3TNEHA N MOAUMPOMUIEHA».
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[omonornyeckun psa ankagneHos,
rpapuyeckune popmynbl u
NPOCTPaHCTBEHHOE CTPOoeHue

UX MoneKyn

( AnkaH = AnkeH \

AnkaH = AnkagneH

Umo ebipaxcaem oKoHYaHUE «QUeH» 8 aKAOUEHaX?
Kakoe onpedeneHue moxHo dame ankadueHam Ha 0CHOBe onpedeneHuli aNKaHO8 U aKeHO8?
\_ Kakyro gpopmyny npednoxcume 045 nepgozo npedcmagumens ankadueHos? Y,

AnkagveHamn (U AMEHOBLIMIN YINIEBOAOPOAAMM) HA3bIBAIOTCA YINeBOAOPOAbI C OTKPbI-
TOW Llenbko, B MOMIEKY1axX KOTOPbIX UMEIOTCS ABE ABOWMHbIE CBA3W. [1N17 TOro, UTOObl MEXAY
aTomMamu yrnepoaa Obiiv ABe ABOMHbIE CBA3W, B MOJSIEKY/1E ankagmeHa AO0/KHO ObiTb
MVHUMYM TpW aToma yriepoga. Ytobbl UMcno cealzen, 06pa3oBaHHbIX aTOMaMu yriepoaa,
ObINo YeTbipe, MONyYaeTCs Hkecneaylolee:
C=C=C —(I2=C=CI— H—(|?=C=§—H

H H

Kak BuaHo, popmyna nepsoro npeacrtasmtend ankagmeHos Cs;H, 270 BelecTso Ha-
3blBaeTCA NponaaveHom. B Monekyne yrnesoaopoda Kaxaas n-CBasb obpasyetca npu
oTwenneHMn AByx BOAOPOAHbLIX aTOMOB. YUuTbiBas 310, obulas dopmyna ankaameHos
Bblpaxkaetca kak C,Ho, ..

o i
H H H H H H H H
CnH2n+2 CnHZn CnHZn—2

Opyrve ankaaneHbl OTAMYaloTCA OT NponaaneHa Ha ofHY UAn Heckonbko —CH,— rpynn v
06pasytoT NOKa3aHHbIN HXKE TOMONOrMYECKNIA PAL.

CDopMyna ankKagumeHa HasBaHue ankKaguneHa
CsH, MNponaaneH
C,Hg ByTtagveH
CsHg MNeHTagneH
gesrenrocrs (1) )
AnkapuneHsbl

v

KymMynnpoBaHHbI KoHblormpoBaHHbIN N30onmpoBaHHbI

Mexay ABOMHbIMU
CBS3AMU MMEEeTCs oaHa
ognHapHasa C — C o-cBA3b

Mexay ABONHbIMK
CBA3SMU MMEIOTCS ABe UIn
6onee C — C o-cBda3en

[BonHble CBA3MU
Haxo4dATCs y OQHOro
aToma yrrepoga




lMpugedume npumepsi ankadueHos no kaxcdoli 2pynne, yka3aHHoU ebiwe.

CKo/1bKo amoMog y2/1epoda uMeemcs 8 Mosiekys1e Camozo NPocmoz0 npedcmagumens
ankadueHoe ¢ kaxcdoli 2pynnsl?

ﬂoquyy nepesix npeacmaeumeneﬁ KYMY/IUPOBAHHbIX, KOHBH2UPOBAHHBIX U
U30/1UPOBAHHbIX a/KadueHo8 4uc0 amomos yleepoaa p03H0€.7

g J
[neHoBble yrneBoAopoabl MO MOMOXEHWIO ABOMHbLIX CBA3ER B MOMeKy/e noapasaens-
tOTCS Ha TPW TPyMnbl.

B KyMy/1mpOoBaHHbIX ANEHOBBIX Y/1€BOAOPOAAX ABOVHbIE CBA3N COeAMHEHbl C OAHUM U
Tem e aTomoM yrnepoaa. OanH 13 aToMOB yrnepoaa Npu ABOMHbIX CBA3AX HaxXoAMTCA
B Sp, a ABa — B Sp? rM6PUOHOM COCTOAHUN. He npuHasLune ydactnua B rubpuansanum p
opbuTtanu atoma yrnepoaa, Haxoaserocsd B sp rmOpnaHoOM COCTOAHUM, NepeKpbIBatOT-
cst C p opbuTanaMM CoCeHero atoma yrnepoaa, KOTopbli HAXOANTCA B SP? rMOpUAHOM
cocToaHuu. MNMpouncxoanT BOKOBOE NepeKkpbiBaHme p opbuTtaner B N1I0CKOCTAX, MepneH-
OMKYNAPHBIX APYr K APYyry ¢ o6pa3oBaHMeM AByX n-CBA3€W. [1epBbli MPeACTaBUTE b KY-
MY/IMPOBAaHHbIX a/IKaAMEHOB MMeeT Tpu aToMa yriepoaa.

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

Huxe paHbl rpaduyeckan dopmMyna 1 LapoCcTepXXHEBAA MOAE/b STOrO BELLECTBa.

Hy ,H
Cc=C=C
/ \
A o
rpaduyeckas ¢opmysna LIapocTepXkHeBasa Moae b

B MosieKkyne KOHbIOrMpOBAHHBIX M/ COMNPSIKEHHbIX Q/IKAANEHOB YITIeBOA0POA0B MEXY
atoMamu yrnepoaa npu ABoriHoM cessn umeetcst ogHa C — C 0-CBA3b. B Ux Monekynax
YyeTblpe atoMa yrnepoaa HaxoaaTcsa B Sp? rMGpUAHOM COCTOSHMU. epBblii NpeacTaBu-
Te/lb KOHbIOMMPOBAaHHbIX a/TKaANEHOB MMEeeT YeTbipe aToma yriepoaa.

sp? sp? sp*  sp?
CH,=CH—CH=CH,

Huxe faHa rpaduyeckan GopmMyna 1 WapocTepxHeBas MoAe b 3TOr0 BelLecTBa.

H H
\ /
H Cc=C
\ / \
Cc=C H
/ \
H H (%)
rpaduyeckan dopmyna LIapOCTEepPXKHEBAaA MOdE b

B monekyne u30MpOBAHHbIX G/IKGAMEHOB, B OTIMUYME OT COMPSAXKEHHbIX a/ikafueHoB,
[1BOIHbIE CBA3M pa3aeneHbl AByms nnv 6onee oavHapHbiMm C — C 6-CBA3AMU. B UX Mone-
Ky/ax Toxe 4YeTblpe aToMa yrnepoaa HaxoasTcs B Sp? rmbpuaHOM COCTOSIHMN. B Monekyne
nepBoOro NpeacTaBUTeNs M30IMPOBAHHOIO ankadneHa HaxoaMTCs NaTb aTOMOB YIepoaa.

sp> - sp> spt spr sp?
CH,=CH— CH,— CH = CH,
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® 06cyxpeHme Y

Huxe npneeneHbl anvHbl ceazent C — C n C = C HEKOTOPbIX YI/1€BOAOPOAOB.

CH,=CH—CH,—CH, CH,— CH;CH,—CH, CH,=CH—CH=CH,
b — e
0,134 M 0,154 HM 0,1378M 0,147 M
B monekyne 6ytagneHa-1,3 (CH, = CH — CH = CH,) anvHa aoriHon C = C cBA3M 60/1b-

we, yem annHa georHon C = C cBA3M B MOMeKynax aakeHoB, a A/MHa oauHapHOWN
C — C cBA3n kopoye, 4yeM annHa C — C CBA3M B MOJIEKY/Iax a/IkaHOB.
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\® Kak mo3xHO 06BACHUMb NPU4UHY 3M0207 Y,

[paKTMYecky 3HaYMMbIMU ANEHOBbBIMY YINTIEBOA0POAAMM ABNAOTCS CONPAXKEHHbIE, KOTO-
pble 061a4atoT PAAOM OTIMYUTENbHBIX CBOMCTB, CBA3aHHbIX C UX CTpoeHueMm. Viccneay-
eM CTpOeHMne mMonekynbl bytagneHa-1,3. ®usmyecknmm Metogamm nccnefoBaHmsa Obi1o
onpeaeneHo, Yto BCe aToMbl yrnepoaa Monekynbl 6ytagmeHa-1,3 HaxoaaTca Ha OaHOM
NNOCKOCTW. PacctoaHne mexay atoMamu yrnepoaa (4nMHa XMMny4eckom Cea3n) B Mone-
Ky/e BbIMISANT Tak, Kak MoKasaHo Hmxke:

0,137 HM 0,137 HM
CH= CHT CH=CH,
0,147 um

Kak BnaHo, B Monekysne dytagneHa-1,3 mexay atomamu yrnepoga anmHa ABOMNHON CBA3M
60/1blle ANNHbBI ABOVHBIX CBS3€W B MOIeKy/1ax aflkeHOB, a ANMHa OAMHAPHOM CBA3M KO-
poye A/IMHbI COOTBETCTBYIOLLLEN OAMHAPHOW CBSA3M B MOMeKy/ax ankaHoB. B Monekyne
6yTaameHa-1,3 Bce atoMbl yrepoaa HaxoaaTcs B sp? rmbpua-
HOM COCTOAHMW. Y Kaxaoro atoma yr/iepoda Ha Hapy>KHOM
3HEpPreTMYeckoM YpOBHE KMeeTCa OfHa p opbuTasb, KOTo-
paf He y4yacTByeT B rmbpuansaummn. 3a CYET nepekpbliBaHUS
‘ Sp? rMbpuaHbIX opbutanein mMexay atomamu yrnepoda obpa-
3yeTcs 0-CBS3b. He nmpuHaBlMe ydyacTus B rvbpuamsaumm p
opbuTanu, B3aMMHO NepekpbiBadgChb, 06Pa3ytoT COMPAXKEHHYIO
T-CUCTEMY (0eNn0oKann3oBaHHas CBA3b).

Mpun 06pa3oBaHNK COMPAKEHHOW T-CUCTEMbI B KpaiHX aTomMax yrnepoaa opbuTanm ne-
pekpbiBaloTCa 6o/blie, YeM Yy aTOMOB Yr/1epoaa, HaXoAsaLIMXCA B cepeamHe MoneKy/bl.
B pesynbrate 3T0ro AnMHa ABOMHOW CBA3W Mexay atoMamu yrnepoaa 6o/bliue AnnHb
[IBOVIHOW CBA3M MOMIEKY/ afIKeHOB, @ I/IMHA OAMHAPHOW CBA3M MexXay aToMamu yrnepoaa
MeHbLUE [A/MHbI COOTBETCTBYIOLLEN OOMHAPHON CBA3KM B MOJIEKY/Nax ajikaHoB. Hanuune
COMPSIKEHHON T-CUCTEMbI B MOseKkyne GyTaamneHa-1,3 B HEKOTOPbIX Cydasdx BblpaxatoT
ero CTpoeHneM, NokasaHHbIM HIXKe.
CH,= CH= CH=CH,

pumep 3
Canpon (1

Bblumcnnte OTHOCUTENBHYIO MOMTEKYISIPHYIO MacCy ankaamnera, umetoLlyto 13 aToMoB B
MOJIeKy/e.
 PELLEHVE:
YunTbiBagd, 4to obllag popmyna ankaaneHos C,H,,_», obliee yncno atomos 6ynet 3n — 2.

3n—-2=13

n=5

OTHOCUTENbHAA MOTEKYNAPHaA Macca ankagneHoB BbluncaaeTca Gopmynon 14n — 2:
14-5-2=68




pbTe Ce69

Ckonbko sp® rnbpuaHbix opbutaneli nMeeTcs B MosIeKyne CONpPsSXXEHHOro ankaaneHa ¢
OTHOCUTENBbHOW MONEKYNAPHOM Maccomn 967

QI

3
(2] [TpoBepbTe N3yYeHHOe ™ 5
5 N
6. Ecnn B Monekyne nponeHa oamH 13 ato
1. OnpepennTe 4nco aTOMOB BOAOPOA B MOB BOLOPOAA METWIBHON MPyMMbl 3aMe- §'
MOJIEKYNEe anKaaneHa, CoOAep>Xallero n HUTb BUHWBbHBLIM PaAMKanoMm, TO K Kako- <
aToMOB yrnepoaa. My TWUMy ankaaueHoB OyaeT OTHOCWUTbCS
An+2 Byn-2 C) 2n nony4YeHHoe coeanHeHne?
D)2n+2 E)2n-2

7. CocraBbre CxeMy Kiaccudunkaumm aue-
HOBbIX YIIEBOAOPOAOB MO MOMOXKEHUIO
[BOVIHOW CBA3M W pacrnpenenure npuee-
[OEeHHbIE HWXKe ankafneHbl Mo 310N Cxeme.

1. CH,=CH —CllH— CH=CH,

2. Onpegenunte ankagueHsl.
1. CH;—CH=C=CH,
2. CH,=CH-CH,—CH;
3. CH;—CH=CH-CH;

4. CH,=CH-CH=CH, CH;
A)1,2 B) 3,4 C)1,3 2. CH2=CH_CH=CH2
D)2,4 B).4 3.CH;— CH = C =CH,
3. MoueMy Monekyna NepBoro npeacTa- A CH2:$—CH:CH2
BUTENS a/lkaAMEHOB COAEPXUT 3 aToMa CH,
yrnepoaa? 8. MepekpbiBaHMEM KaKix opbuTtanei
06pasytoTCa CBA3M B MOJIEKY/1E
4. HeoavHakoBbIM AN Monekyn OyTtaane- CH3—CH=C=CH, ?
Ha-1,3 n 6yteHa-1 aBngaerca: 1. sp? — sp? 2.5p?—s
1. Yucno atoMoB yrnepoaa 3. 5p? — sp? 4.sp—sp
2. 4ncno atomMoB BoAOPOAA 5.5p? — sp 6.5p—s
3. Yumcno m-ceasen 7.5p° — sp° 8 sp°—s

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

9. CocTaBbTe 2NEKTPOHHYIO GOpMYyny

OytaaneHa-1,3. CKONbKO 3/1€KTPOHOB
5. Onpepenute popmyny ankapneHa, NPUHUMAIOT yyacTve B 06pa3oBaHum

0,5 MoNAx KOTOpOro coaepxmnTca 4 r CBA3el Mexay aToMaMi yrnepoaa B
BOOOPOAA. Monekyne?

10. 3aBeplunTe CXeMmy.
YNC/IO O-CBA3EN — p

B Monekyne / YNCNO HENONAPHbIX

nponagueHa < O-CBSA3en —
\ YNCIO FMOPUAHBIX
- _—>
opbutanen

11. 3aBepwmnTte TabnvLy, CpaBHMBadA rpaduyeckre Gopmynsl 6ytaHa 1 OytagneHa-1,3.

Monekyna cogepxut

BeuecTBo YMCNO rMBPUAHBIX . 4YMCNO HEMONAPHbIX
2 4nCno o-cBA3EN _
op6uTanei KOBAJIEHTHbIX CBA3EN

bytaH a C
bytragnen-1,3
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HomeHKnatypa n nsomepus
ankajuneHoB

Bewectso CH, = CH — CH = CH, Ha3biBaeTca AVBUHUIOM.

[Moyemy 3mo 8ewjecmeo Ha3si8aeMC OUBUHUAOM?
[To Kakoli HomeHKAamype, No 8auwiemy MHEHUK, HA38AHO 8eWjecmeo?
Kak ewé MmoxcHo Ha3eame 3mo eewjecmeo, ucnoab3ys cnocob MexdyHapooHol

\_ HOMEHKAaMYpb! 0/KeHO8? )

HomeHknatypa

Hpm HaNMeHOBaHNN Hepa3BeTBﬂéHHbIX akagneHoB Ha OCHOBe Me)K,D,yHapO,D,HOVI HO-
MEHK/1aTypbl B HA3BAHNAX COOTBETCTBYIOLLMX a/TKAHOB 6yKBy «H» 3aMEHAKT OKOHYaHMEM
<ANEeH>.

CH,- CH, - CH,

nponax

CH,=C=CH,

nponaaneH
Ecnu B maBHOM Lenu coaepXxntca 6onblle TPEX aTOMOB YI/1iepoaa, Hymepauns BeaeTCs
C TOTO KOHUa, rae 6nmxe ofHa U3 ABOWMHbIX CBA3eN. B KoHLEe HaszBaHWg ankagneHa no-

Ka3bIBaloT HOMEP aToma yrnepoaa, ¢ KOToporo HauMHaeTCa ABOoMHasA CBSA3b (MeCTo ABOW-
HbIX CBA3en). Hanpumep:

1 2 3 4
OyrtajueH-1,3

1 2 3 4
CH2: C = CH_CH3
Oyranuen-1,2

|_|pl/l HaMMEHOBaHUN Pa3BETB/IEHHbBIX a/IKaAMEeHOB MO MeXAyHapoaHOM HOMeHKaType
cnepyet O6paLLI,aTb BHMUMaHWE Ha nNpaBuia, NPUBELAEHHbIE HNXKE:

1. B Monekyne BblibMpaeTcs camas anvMHHaa yrnepogHas Lenb (FaBHas Lenb), Coaep-
allaa ABOVHble CBA3N.

CH,=C—CHy- CH=CH~— CH,

CH
CH,
2. Hymepauums aToOMOB yrnepoja B rMaBHOM LIenu HaunHaeTCs C TOro KOHLAa, K KOTOpOMY
6nmxe ogHa 13 OBOWHbIX CBA3EN.
1 2 3 4 5 6
CH~= (Ij— CH;- CH=CH— CH;4
CH
CH,
3. B rnaBHOI Lienn noka3sbiBatoT HOMep aTOMOB YINepoaa, K KOTOPbIM NpUcoeanHstoT-
CA paamkanbl, YUCNo (gu-, Tpu-, TeTpa- 1 AP.) N Ha3BaHUSA paankanoB, KOTOpble YMTa-
tOT OT MPOCTOrO K CMTIOXHOMY, B Ha3BaHWM COOTBETCTBYIOLLIErO a/lkaHa B IM1aBHOM Lenn
OKOHYaHMe «H» 3aMEeHSAT Ha «JMeH» 1N Y1TaloT HOMep aTtoma yriepoaa, C KOToporo
HauMHaeTca ABOMHAadA CBA3b.
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1 2 3 4 5 6
CHz=C— CHy- CH=CH— CHj
ct
CH,

2-3THITeKCcaauen-1,4

Ecnu gBOMHbIE CBA3M B [TTABHOM LIEMW HAXOAATCA HA OAMHAKOBOM PacCTOAHUM C 0O0UX §
KOHLIOB LIeMW, TO HyMepaLMio rMaBHOM Leny NpoBOAAT Ha OCHOBE BblyYeHHbIX BaMy Mnpa- S
BT HAUMEHOBAHWA a/IKaHOB. g
<
Hymepayuio npogodsam ¢ moeo konya, Hymepayuto npogodsm ¢ moeo konya,
K Komopomy 6audice paouxal. K Komopomy 6nudice npocmoul paouKal.
1 2 3 4 { ) §H2:CH3
CHZ—CI—CH—CHZ CH2=(|?—C=CH2
CH, CH,

2-meTmindyTaauen-1,3
yian 2-metnn-3-3tunbyraaues-1,3

Hymepayuto nposoosam
¢ Mmozo KoHya, 20e bonviue pazeemsieHul.

CH,
8 7 6 5 4 3 2l 1
CH~ CH—CH=CH—CH=CH—C ~CH, :
CH, CH, "

2,2,7 — TpuMeTuiIoKTaueH-3,5

LUI/IpOKO NoSIb3YTCA NCTOPUNYHECKNMN Ha3BaHNAMMN alkagneHOoB.

dopmyna HasBaHne no MexayHapoaHown NcTopuueckoe
COefMHeHMs HOMeHK/aType HasBaHue
CH,=CH-CH = CH, 6yTagneH-1,3 OVNBUHUN

CH,=C—CH=CH,

2-meTnnbytagmen-1,3 n3onpeH
CH,

W3omepusa

errenocr, (1) \

Ha ogHoM 13 npeablayLlimnx ypokoB Obl/la AaHa cxema, oTpayatollas ankeHbl ¢ dop-
mynoin CyHe.

CH2 =CH- CH2 — CH3 CH3\ H
C4H3 > CH3_ CH=CH - CH3

CH2= (lj - CH3
CH,




CocraBbTe AHATIOMM4YHYO CXeMy 1 O1A a/IKaANeHOoB C (bOpMy}'IOVI C5H8.

[ —
[ 7

IMouemy u3omepuro anKadueHos Mbl CPABHUAU C U30Mepueli ankeHoe?
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\_ Kakas usomepus 603moxcHa 8 ankadueHax? )

Kak B ankeHax, B a/flkagnmeHax Toxe BO3MOXHbl M30Mepus yr/iepoaHoro ckeneta, nsome-
pPUs PACMONOXEHWA OBOMHOM CBA3W, MEXK/IAaCcCoBas M30MepUs, a TakxKe reoMeTpuye-
ckas M3omepus.

CprKTypHGFI n3omepns rio yr/'le,oogHoﬁ Leru v ro rosioXeH1O BOVMHON CBS3M

CyliecTByeT To/IbKO OAMH ankaaveH no dopmyne CsH, CTpyKTypHas n3oMepust nNo no-
IOXEHMIO ABOVHOM CBA3M HAaUMHAETCA C NPpeACTaBUTeNs, B COCTaBe KOTOPOIro HaxoanTCa
yeTblpe atoma yrnepoaa (CsHe).

OyramueH-1,2 Oyranuen-1,3

CTpyKTYypHasa n3oMepus no yrnepoaHoi Lenn HaunHaeTca ¢ NpeacTaBuTens, B Moekyne
KOTOPOro HaxoamnTcs NATb atoMoB yrnepoaa (CsHsg).

. neHTajaues-1,3 CH,

2-metunoyraaues-1,3

® 06cyxaeHmne

ﬂOquy Q/IKeH ¢ 4emelpemd yZﬂepoaHblMU amomamu 8 mosiekyne umeem CmpykmypHyo
usomepur, a anKadueH ¢ MaKuM e Yucaom amOMoeya/lepoaa - He umeem?

Mexknaccoas n3omepuns

13-3a oMHakoBOW 06LLein GopMy/bl aflkKagMeHoB U afkKMHOB UX MOMEKY/bl, COAep>a-
LMe OAMHAKOBOE YMC/IO aTOMOB Yrnepoaa, ABAAITCA MEXKIacCOBbIMY M30Mepamu.
MexKknaccoBasa M30Mepusa HaunmHaeTCst OT NepPBOro NpeacTaBUTeN TOMONOMMYECKOro

paga — nponagneHa.
CHZZC:CHz CHEC_CH:»,

TIpoTaancH oponurH

[eomeTpuyeckas (UMC-TPAHC) M30MeEPUS

© 06cyxpaenme

Cyujecmeyem u Yuc-mpaxc U30Mepos y nponadueHa, QUBUHUAA U U30npeHa?

Ckonbko, MUHUMYM, amomoeyeflepoaa 00/miHcHbI 6bImb 8 Mmosnekyne ankaduexa,
Ymobbl OH umen ceomempudeckyro u3omepu10?




FeomeTpuyeckaa M30Mepusa XxapakTepHa TONbKO ANA KOHBIOMMPOBAHHBIX U U30/IMPO-
BaHHbIX a/lKaAMeHOoB. B KyMy/TMpOBaHHbIX aflkaaneHax He CyLeCTByeT reoMeTpudeckom
nsomepun. Kak v B ankeHax, eciv B asikagueHax 3amecTutenin aToMoB yriiepoada npw
[BOMHOIM CBA3M pasHble, TO B 3aBMCMMOCTM OT MX PACMOIOXEHNs B NMPOCTPaHCTBE Mo
OTHOWWEHMIO K MNIOCKOCTN 7T-CBA3M BO3MOXHA reoMeTpuyeckast (UMC-TpaHC) nsomepns.

H H H H
\ / \ /
R CcC=C H c=C
\ / \ \ / \
- C=C— H = H
/ \ / \
H H R H
yuc-u3omMep mpauc-u3oMep

Ecnn 6onblumne pagvkansl (@TOMbl AW FPYMMbl aTOMOB), NPUCOEANHEHHbIE K 0O0OMM aToMam
yrnepona, npv ABOMHOM CBA3M pPa3MeLLEHbl MO OAHY CTOPOHY OTHOCUTEIbHO MIOCKOCTH
7-CBA3M, @ Masible pagukasnbl (@TOMbl MW FPYNMnbl aTOMOB) — MO APYrykO CTOPOHY, TO Takad
dopma HasblBaeTCa LuC-U3oMep, a ecam 6yaer HaobopoT, TO — TpaHCc-n3omep. epBbiM
npeacraBuTeneM aakagneHoB, 06pa3ylonmM reOMEeTPUYECKYIO M30MePUIo, ABNAETCA MeH-
TaameH-13. paduyeckas dopmyna 1 NPOCTPAHCTBEHHOE CTPOEHNE FrEOMETPUYECKNX N30-
MEpPOB, KOTOPbIX 0Opa3yeT neHTagmeHa-1,3, nokasaHbl HUXe:

CH,= CH\C C/CH3 CH,= CH\ C/ H
= C =
padunyeckadq / \ / \
bopmyna H H H CH,
yuc-neHTanueH-1,3 mpanc-nenraaue-1,3

MNpocTtpak-
CTBEHHas

dopmyna &‘) Cf‘)

yuc-u3oMep mpanc-u3oMep

flpumep 4 3
Lo (1)

Onpepenute Yncno NEPBUUHbBIX, BTOPUYHbBIX, TPETUYHbBIX 1 YeTBEPTUYHbBIX aTOMOB
yrnepoaa B 3,3,5-Tpumetnarentagmena-1,5.

(AT Hanvwewm rpaduueckyio dopmyny 3,3,5-TpumetunrentaameHa-1,5:

g
CH,  CH,

Kak BMAHO V3 rpaduyeckor GopMysibl, B MOMEKYe MMeeTcst 5 NepBUUHbIX, 3 BTOPUUHbIX,

1 TPETUYHBIV 1 1 YETBEPTUYHBIN @TOM YI/1IepOoa.
\ /

MpoBepbTe cebs

3ALAYA 9}
CKOMbKO MPOLEHTOB COCTAB/IAET YNC/O SP?—S CBA3EM OT 0OLLEro YMcia CBA3el B Mosie-
Kyne 2,3-auMetnnneHtagmnen-1,47

25%
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@© nposepsre M3y4YeHHoe

1. oKaxuTe 4nucio aToMOB YITIePoaa U
BOAOPOAA B Monekyne OytagneHa-1,3.
A) 4; 6 B)3;6 C) 4;8
D) 3; 8 E)5; 8

2. [MNo4yemy 6yTaameH-1,3 nctopmyeckm
Ha3BaH ANBUHNIOM?

3. Onpegennte 4ncno rmépuaHbix opou-
Tanei B MosieKyax n3onpeHa.
A)12 B) 14 C)16
D) 15 E)13

4. HazoBuTe N0 MEXAYHAaPOAHOM HO-
MeHKnaType ankagueH, noayYeHHbIn
3amMellleHneM B Mosekyne 3-me-
TMN-2-13onponuanenHtagmneHa-1,4 ato-
Ma Bogopoaa npun BTOPUYHOM aTome
yrnepofa Ha METWU/bHbI paauKkarn.

5. 3aBepLumnte cxemy.

nepBUYHbIX= TPEeTUYHbIX=

AN ad

Yucno aToMoB yriepoaa B MOMeKy/e
2,3,3-TpumeTmarekcagmneHa-1,5

r'd N

BTOPUYHbIX= YeTBEPTUYHbIX=

6. Onpegenunte nNpasBuibHble (1) 1
HenpaBwWbHbIE (-) BblpaXeHus Ans
OVIBUHWMA U n30MnponeHa.

OvenHun  M3onpeH

MexayHapogHoe
Ha3BaHve O m]
2-metnnbytaameH-1,3

EcTb cTpyKkTypHblE
130Mepbl MO MOMOXEHMIO O o
[OBOVIHOM CBA3M

EcTb cTpyKkTypHblE
N30Mepbl MO CTPOEHUIO O m]
YIEPOAHON Lenu

Ectb reomeTpuueckume
(umc-TpaHe) O m]
n3omMepsbl

11. 3aBepwinte TabnuLly.

~

7. B Monekyne Kakoro ajikagneHa ectb aToMm
yrnepoa, Haxoaawminca B sp rmbpua-
HOM COCTOSHWMN?

1. aMBuHWA 2. m3onpeH
3. nponaaneH 4. neHtagnen-1,4
A1,2 B34 O13 D24 B4

8. CpaBHUTE CTpoeHne monekyn Oytagme-
Ha-1,3, neHTagneHa-1,3 n neHtagmneHa-14 n
3aBepLunTe Tabnnuy, AaHHYIO HIXE!

Cnoco6HOCTb
ob6pa3oBaHus
reoMeTpu4ecKom
(umc-TpaHc)
nomepun (+/-)

AnkagueH MNpuynHa

Bytagnen-1,3

MeHTaguen-1,3

MeHTaguen-1,4

9. CocraBbTe Cxemy, OTPAXatoLLYIO CTPYKTYPHYIO
1M30Mepuio B ankaameHax, W pacnpegenute
BeLLEeCTBa, AaHHbIE HIXe, B 3TOM 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

CH2= (I:_CHZ_ CH=CH2 4
CH3 - CH2

CH3_ (I:H_ CHZ_ CH= CH2
CH,—CH,

HecmoTpa Ha CxOACTBO MX CTPOEHWN,
OOBACHUTE MPUYMHY PA3HOro  YMcna
aTOMOB YI/1IepoAa B [M1aBHOW Lenu.

[padunyeckasa popmyna
MONEeKy/bl

HasBaHne no MexayHapopHom
HOMeHKaType

[MpnynHa

3onpeH




[onyyeHne n pusmyeckne
CBOWCTBA aNKaaMeHOB

KBI:I 3HAKOMbI C peakuvamn gervaparaumm CiMpToB 1 AervapupoBaHma aﬂKaHOB.\
Hanpumep, npu peakunn gervapnpoBaHna U3 aTaHa, a Npy peakumn aernapara-
UMM U3 3TUIOBOrO CNMPTA NOJYyYatoT STUEH.

AJIKAAUNEHBI

A kakoli npodykm nosy4yumcs 00H08pPeMeHHo npu 0e2udpuposaHuu u decudpamayuu
3amunogozo cnupma?

K Kakoe ypagHerue 3moii peakyuu npednoxcume? j

€ATENIbHOCTb o
~

Kakoe opearuyeckoe geujecmeo 06pasyemcs npu daHHbIX peakyusx 0eaudpuposaHus u

de2a/102eHUPOBAHUA?
CH,-CH-CH,-CH, —* » "9 +2H, v
H_ H| H_H

CH,—CH — CH —CH, + 2KOH gy —t , I 9 | 42KBr+2H0

= =
Bri H: H  Br

\ B pesynemame 6ezu6pamaquu KaK0o20 cnupma MOXCHO noay4ums 3mo seujecmeo?

J

MonyyeHne

Kak 1 askeHbl, ankagueHsol nosy4atoT B NMPOMbILLTEHHOCTN U B na6opaTop|/|V|, rMaBHbIM
o6pa30M, Ha OCHOBe peakuuin OernapupoBaHUA asIkaHOB, AernaporasoreHMpoBaHng
ra/loreHoONPOM3BOAHbBIX a@/1KaHOB, AerngpaTtaunen CnpTos.

B npombiwieHHOCTH ankKaaneHbl NOyYatoT caeayowmnmMm cnocobamu:
1. Muponmsom HepTenpoayxkTos. B 310 BpeMa ankagmeHbl NomyvatoTcsa Kak NoOOouHble
NPOAYKTHI.

2. Merogom Jlebegesa. C.B.Jlebenes npun NponyckaHuu NapoB 3TUIOBOrO CAMpTa Haf
HarpeTbiM KaTann3aTtopoM nonyyunn 6ytagnen-1,3. YpaBHeHne npotekaHusa peakumm B
obLleM BUAE MOXHO MOKasaTb HuxkeceayoLwmm o6pas3om.

2CH, - CH, - OH “#25CAL0, 200y _ cH _ CH=CH, + 2H,0 + H,

Kak BMOHO 13 ypaBHEeHWSA peakumu, noMnumo bytaameHa-1,3 nonyyaetcs sBoaa 1 BoAo-
poa. To ecTb BO BpeMs peakLmm NpOUCXOauT NpoLecc AerapupoBaHmsa u gervapa-
Tauum.
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3. dervapunpoBaHue asKaHoB. Npu BbICOKOWN TeMnepartype B nNpuCyTCTBMKM Katasin3aTo-
pa OT a/ikaHa OoTWenAaAtoTCA ABe MOTeKY/1bl BOOOPOAA M NMOy4HaeTCa alkagneH.

T, Kar.

CHyo — > CHyp + 2H,

Hanpumep, cambiM pacnpocTpaHeHHbIM MEeToAoM MosydeHus OytaaneHa-1,3 aBasercs
KaTanuTMyeckoe AervapvpoBaHue H-0yTaHa B ABe cTaguu. B 310 Bpema cHavyana obpa-
3yeTcqa CMeCb ankeHoB (cMecbk byTeHa-1 1 6yTeHa-2), a NoToM NocneayoLmM Aernapupo-
BaHMeM nosydaetca 6ytagmen-1,3.
t, kat CH,=CH—CH,—CH;4
-H, CH,— CH=CH—CH,

cMmech OyTteHa-1 u Oyrena-2

t, kat
—_—

CH3 - CHZ_ CHZ_ CH3 _ H2

CH,=CH - CH=CH,

YDGBHGHMG NpoTeKatoLWMX peakLnii MOXHO BbipasuTb B Cnefyolem Buae:

CH,-CH-CH-CH, —~—» CH,=CH—CH=CH, +2H,
H_ H| [H H
H-OyTaH

Oyraauen-1,3

3onpeH — oanH 13 BaXkHbIX NPEeACTaBUTEIEN FOMOMOMrMYECKOro paaa ankagmeHoB, no-
AydyatoT AernapupoBaHnem 2-MetTnnoyTaHa.

T, KaT.

- CH2: |C _CH:CH2 + 2H2
CH,

CHy~CH~—CH,~CH,
CH,

@ O6cyxaeHue

Cocmasbme smanl peakyuu nosy4eHud usonpeHa u3 2-Memun6ymaHa. Kakue ankeHol
nosy4amcsa KaK npoMexcymoyHoe eeujecmeo npu ,DeGKL{UU?

B naGoparopuu ankaameHbl Noy4yatoT B OCHOBHOM MO CieAyoWmnM peakumsm:

1. HarpesaHnem AMra/10reHonpPoOr3BOAHbIX A/IKAHOB CO CMMPTOBBLIM PACTBOPOM LLE-
/71041 (AerugporasaoreHnpoBaHmne). Bo Bpemsa aTol peakumm Hago 6patb Takoe ra-
NOreHONPON3BOAHOE, YTOObI B MO/IEKYy/1€ aTOMbl raforeHa He 6blIM HU NpX O4HOM
aToMe yr1epoaa, H1M Npu cocednmx aTomax yrnepoda. Hanpumep, npu HarpeBaHum
1,4-onépombyTaHa co cnupTtoBbIM pactBopoM KOH nonyyaerca avsuHua. B otinume
OT peakUunii NOIyYeHVst aflkeHOoB, B 3TOM peakLmy Ha OOAMH MO/1b AMranoreHoaskaHa
OENCTBYIOT ABYMA MOAAMN WEMOYM. [1py NpOTEKAHUM ITUX peakumii OT MONeKyn au-
rasioreHoNpPOMn3BOAHbIX @/1KaHOB OTLLENNAOTCA NO ABa aToMa BOAOPOAa M ABa atoMa
ranoreHa, u B Monekyne obpasytoTca ABe m-CBSA3M.

——» CH,= CH - CH=CH, + 2KBr + 2H,0

(crmpr)

(IZH2 —CH,-CH,—- ICH2 + 2KOH
Br Br

Cxematmnyeckm peakumto MOXHO npeactaBnTb B TAKOM BUAE:

CH, - CH - CH - CH,
L II'". Tk
B s CH=CH - CH=CH, +2KBr +2H0
—OH, HO- K.



2. [lervaparauymedi npeaesibHbIX ABYXATOMHbBIX Crvp-
To0B. BO Bpems peakumv HaLO B3ATb TAKOW ABYX-
aTOMHbIA CAMPT, YTOObI FMAOPOKCUAbHbBIE FPYNMbI
OH He 6binn HY NpKY OAHOM W HU NpPWU COCEeaHNX
aToMmax yrnepoga. [pu HarpeBaHun CnnpToB A0
140-180°C B MNpPUCYTCTBMU KOHLEHTPUPOBAHHOW
CEPHOW KNCAOTbI OT MX MOMEKYN OTLLENNAETCA MO-
nekyna BoAbl (BHYTPUMONEKYNSpHaA Aervapara-

CrinpTbl, B COCTAB KOTOPbIX BXOASAT
ABe ruapOKCU/IbHbIE rPYIrbl, Ha3bl-
BAIOTCS ABYXATOMHbIMU. [TpOCTENLLNM
npeacraBuTesIeM ABYXATOMHbIX
CMUPTOB SIB/ISIETCS STUIEHITINKO/Ib.
ICHz - ‘CHz
OH OH

umns). B pesynbrate peakumm obpasyeTca r-CBA3b,
N ee YnCNo pPaBHO YNCTYy MONEN OTLENNEHHOM BoAbl. [Tpy BHYTPUMONEKYNSPHOW Ae-
ryapataumm ABYXaTOMHbIX CMVPTOB OTLLENNATCA ABE MOMEKy bl BOAbI, B MOMeKye
06pasyoTca ABe m-CBA3M 1 MONYyHaEeTCHA ankaaneH.

CH, ~ CH — CH - CH, 10180, WSOy, = CH — CH=CH, + 2H,0

'OH H' -H HO' oyramuen-1,3

Oyranawon-1,4

dun3nueckmne CBOICTBA

B romonornyeckomM psaay C yBenndeHmem MoneKynapHoOn Macchl ankaaneHoB yBenmnum-
BaeTCa MX NIOTHOCTb W Temnepatypa KnneHus. MNpn o6blYHbIX YCNOBUAX NponaaneH u
OVIBUHWA ra3bl, @ U30MpeH — NeTyyan XnaKoCTb. AflkaaneHbl He pacTBOPSOTCA B BOJE,
HO XOPOLLO PaAcTBOPWUMbI B HEMONAPHbBIX OPraHNYeCcKnx pacTBOpPUTENSIX.

lpumep N
saain (1)

CKONBbKO MakCUMyM KI' AVBUHMUAA MOXHO NOMyYnTb 3 57,5 IMTPOB 3TMNOBOIro cnnpra
(0 =0,8 r/icm?)?

Hanunwem YpaBHeHne peakunn nosiydeHnd aAnBrnHmnIa N3 aTi/10BOTO CnnpTa U Hangoém
MacCcCy M3pacxodoBaHHOIO chnvpTa.

57,5 amurp=57500 cm3
m=p-V=0,8-57500=46000r =46 xr

46 xr

2C,H.OH " »C H,+2H,0+H,

2 46 KI' 54kr

46 KD -------- X KT
92 K[ —------ 54 xr
_46:54 .,
92
\ /

MpoBepbTe cebs

s (2)

Ckonbko M (Hy.) cMecu nponaHa v 6yTaHa, B COCTaBe KOTOpor 06bEMHas AoNs npona-
Ha 60%, HY>XHO ANg NOoyYeHnsa 2,7 TOHH anBuHKNAE. Beixod npoaykta 50%.

5600 M3
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Q [poBepbTe M3yYeHHOe

1. OT KaKoro BellecTBa He NoslyvaeTcs
ONBUHU?
A) 2-meTnnbyTaH
C) aTMNoBbIN cnnpT
E) 6yTtaH

B) 1,4-on6pombyTaH
D) 6ytananon-1,4

2. CpaBHUTe TeMnepaTypbl KUNEeHUs n3onpe-
Ha 1 OMBMHWNE N OGOCHYITE CBOUN MbIC/IN.

3.ovemy npu B3anmogencrasmnm 1-6pomoy-
TaHa CO CMMPTOBbIM PACTBOPOM MMAPOK-
cupa Kanus He obpasyeTtca ankagnmeH?
Kakoe BellleCcTBO ABNACTCA MPOLYKTOM
3TOW peakummn?

4. Kakoe MakcumanbHOe KOIMYeCTBO MO-
nev AMBMHWMAA MOXHO MOMYYNTb 13 3TU-
NOBOro cnupta maccon 18,4 r?

A0l B)02 €04 D)OS5 E)1

5. CKO/bKO NUTPOB (HYy.) BoAoOpoAda Bbl-
OENSeTcsa npu MOHOM MpeBpaLLleHun
2 monen 6yTtaHa B AMBUHWUA?

A)N12 B)44,8 C)22,4 D)672 E)89,6

1. 6yTaHos-1-06yTeH-1
2. aernapvpoBaHmne
3. 6yrananon-1,4-6ytagrnen-1,3

_

Monyuaetca  [Nonydaercs
ankeH anKagueH

10. Bbigenute BblpaxeHns no cxeme.
1. Mony4vaetca 6ytagneHn-1,3
3. MNMonyyaetcsa Boga

140 - 180° C, H,S0,4 (xow) |
7

~—

6ytaHanon-1,4

11. Onpegenute cooTBeTCTBME.

lpoaykTbl peakymm
1. AnKeH
2. AnkagneH

9. 3aBepLumnTe CXemMy COrMacHO HMXKEeNPUBEAEHHbBIM BblpaXXeHUAM.
4. perngparaumns

5. 6yTaH-0yTeH-1

6. byTaH—-6yTaaner-1,3

~

6. Onpegennte BewlecTBa, Haxoaauwmecs
npu 06bIYHBIX YCNOBUAX B XUAKOM CO-
CTOSAHUM.

1. 6ytagneH-1,3 2. NeHTeH-2
3. 2-meTunbytagmeH-1,3 4. 6yTaH
A1,2 B)3,4 C2,3 D)2,4 B4

140 - 180° C, H,SO0,4 (o) |
7

7. 5TUNOBbLIN CNMPT

= 425°C, Al,O5, ZnO
3TUNOBbIA CANPT et

N
7

CpaBHuUTe peakuun 1 onpeaennte ux ot-
nnymTenbHble cTopoHbl. O60CHYTE CBOM
MbIC/N.

8. Kak MeHsaeTcs BO BpeMA peakLmm

CH,Cl - CH, - CH, - CH,Cl + 2KOH,, ~——»
UMCO MEPBUYHBIX aTOMOB yrnepoaa, rv-
6pnaHbIX opbuTanen 1 o-CBA3el B Mose-
Kynax OpraHM4eckrx BeLlecTs?

Peakunsa

\

Monyuaetca  [onydaetcd
ankeH ankagveH

2. Peakumnsa germapataumm
4. Peakunsa noernagporanoreHnpoBaHms

1,4-onmeTnnbyTaH + 2KOH(chpT);>

~—

Peakuymnn
a. CH,CIl — CH, — CH, — CH,CI + 2K0H(m

_t .
pT)

t

b. CH,Cl- CH, - CH, - CH; + KOH ., —

pT)

¢. CH,Cl — CH,Cl — CH, — CH; + Zn —'»
d. 2CH; — CH,Cl + 2Na —»

425°C, AL,O;, ZnO

e. 2CH; — CH,OH > J




Xnmuueckue cBOMCTBa
anKaaneHoB

[aHHble Ha pPnCyHKe npeaMeTbl BaM 3HAKOMbI 1 NC-
MOMb3YIOTCA B MOBCEAHEBHOW XXU3HW.
W3 kakozo mMamepuana u3eomoesieHsl 3mu npeamembl?
Umo ebl 3HAEME 0 XUMUYECKOM COCMABe 3M020 Mamepuafla?
Kak moxcHo CuHmesuposame 3mo seujecmeo?

JeatenbHOCTb

Kak ebl dymaeme, mo2ym nu ankadueHs obecyseyusams 6pomHyto 800y U pacmeop
KMnO,?

Kakue gewjecmsa nosy4amca no peakyuam, npueeae"HHb/M Huxce?
CH=CH-CH=CH,+Br,—
CH,=CH-CH=CH,+HBr—

CH,=CH-CH=CH, +2Br, —

3-3a@ HaMuMa OByX ABOVHbIX CBA3EM B MOMEKyNax afkaaneHoB OGOMbLUMHCTBO UX XW-
MUYECKNX CBOWCTB (MpucoeamHeHue, OKUCAeHne 1 NoanMepmnsanmns) noxoxm ¢ XMMu-
YEeCKMMWN CBOWCTBAMW afikeHoB. HO XMMMYeckue CBOWCTBA COMPSXKEHHbIX a/IKaaneHOB
OT/IMYAIOTCA HEKOTOPbIM CBOEOOpasneM. MNpuYmMHONn 3TOro ABISETCA Hanuuyme aenoka-
NM30BAHHO -CUCTEMbI B X MO/IeKynax. PacCMOTPUM XMMUYECKNE CBOMCTBA COMPSXKEH-
HbIX a/IKaAMEHOB.

Peakunu npuncoeanHeHud

Kak v ankeHbl, ankagneHbl ToXe NpucoeanHaoT BOAOPOL, ranoreH, raloreHoBo40-
poA 1 BOAy. MI3-3a HaNnuna aByx z-CBA3el B Monieky/ie 1 MOMb aikagneH MOXET nNpu-
coenHnTb 2 Monb H,. Bo Bpemsa peakumn npu COOTHOLWEHUN ankaHa K BOAOPOAY
1:2 06e 7-CBA3M B MOMeKy/1e pa3pblBaOTCA. Peakumio cxeMaTnyeckn MOXHO yKasaTb
cnegyoumnmM obpasom:

CHz=CH—CH=CH, —— CH,~CH-CH - CH,

T, Kar.



Kak BUAHO, Npv NO/THOM TMAPUPOBaHWUM AMBKUHWAE 06pasyeTca GyTaH.

CH,=CH - CH=CH, + 2H, = CH, - CH, — CH, — CH,

fpumep 3
anzin (1)

Ans NonHOro rmapupoBanna 5 MO/Ib ra3oBOM CMeCH, COCTOALLEN U3 AMBUHMNE U OyTa-
Ha, n3pacxogoBaHo 89,6 NnTPoB (H.y.) H,. Onpenenvte 06bEMHYIO OO0 B MPOLEHTax
(%) byTaHa B cMecCu.

= B otimyme ot anBuHMNE 6yTaH He rnapupyetca. 1 Moib AMBUHWIE NPUCOAVHAET MakK-
CUMYM 2 MOMA BOAOPOAA.

3
W
S
S
S
L

X Moimb 89,6 1MTp
C,H,+2H, —== 5C H,,
Imone  2:22.4 nutp

X MOJIb == ==-=-=-~-~ 89,6J1HTP

] Mo ~ === - - - - 44, 8 nutp
89,6-1

X = 4.8 = 2 Monb (C4H6)

TaK Kak KoNnM4yecTBo cMecu 5 MOsb, Torda MO/TbHOE KONnMYecTBo OyTaHa byaetr 5 —2 =3
Monb. O6bEMHas AONA ra30B B ra30BOM CMECK paBHa X MO/IbHOM 40N, MOSTOMY MOX-
HO COCTaBUTb CAIeAYIOLLYIO0 MPOMOPLMIO:

5 MOJIb == ===~ =~ 100%
3MOMB - === == = - X %
x= # =60% (C,H,,)
\ J
MNpoBepbTe cebs N

G (2)

[ns nonHOro rmaprvpoBaHng ra3oBon CMecK, COCTOSLLEN U3 NponeHa 1 byTaaneHa-1,3, ¢
06BbEMOM 56 NMNTPOB M3pacxodoBaHo 67,2 NUTpoB H,. BeluncanTe maccy(r) MCXOQHOM CMeCu.

1M1 rpamm

Tak KaK ankagmeHbl Henpeae/ibHble YreBOAOPOAbI, OHN NpY OObIYHbBIX YCIOBNAX 0becC-
LBeYMBatloT OPOMHYIO BOAY. [1py MONBHOM COOTHOLUEHWW AnBUHMNAG U 6pomMa 1.1 peakumna
MOXET NpOTEKaTh B ABYX HANpaBieHVsX. ECv Bo BpeMa 3ToM peakumm pa3pbiBaeTCa O4Ha
7-CBS3b, TO B MOJIEKY/NE AVBUHUAA aTOMbl 6poMa NPUCOEONHATCA K MEPBOMY 1 BTOPOMY
aToMaM yrnepoaa (mpyucoeanHeHne B nonoxeHunn-1,2). CxemaTuyecku 3Ty peakumio MOXHO
noka3saTb B CeayloweM B1ae:

CHz=CH—~ CH=CH, —— CH,~ CH - CH - CH,

J

CHy=CH— CH=CH, + Br,

(IIHZ— FH — CH=CH,
Br Br
MpoayKTom peakumm ansetca 3,4-0MopomMbyTeH-1.

Ecnm BO BpeMd peakunn anBrHWMMNG 1 6powla B MOJIbHOM COOTHOWeHUN 11 Pa3pbiBatOTCH
obe m-CBA3M B MoneKkyne anBnHMMIA, TO aTOMbl 6p0Ma npncoeanHATCA K NepBoMy U



yeTBEPTOMY aToMy yrnepoa (npucoeanHeHne B nonoxenuu-1,4). B monekyne cesoboa- 10
Hbl€ 3/TEKTPOHbI BTOPOIro U TpeTbero atoma yrnepoaa oopasyior Mexay STMMM atoMamu
-CBA3b. CxeMaTnyeckn 3Ty peakLmio MOXHO NoKasaTb B c/iedyilolemM BUAe:

CH7=CH— CH=CH, + Br, CH,~CH-CH-CH, —— CH,- CH=CH - CH,
[ ) [ [ [

Br Br Br Br

MNpoayktom peakuunun asnqaetca 1,4-anbpomoOyTeH-2. Bbixoaq NpoayKTOB 3TUX peakunin 3a-
BWCKT, B OCHOBHOM, OT TemnepaTypbl. [1py nosbiweHun Temnepatypsbl (t > 40°C) Bbixoa
NpoayKTa NpUCOeAVHEHNA B NONOXEHUN-1,4, @ Mpu NoHMmxKeHnn (t<0°C) BbIxoa MpoaykKTa
NPUCOEAMHEHNSA B MOOXEHUK-1,2 yBEeMUYMBaETCA. B opraHnyeckorn xumuu, ecnm B pe-
3y/bTaTe peakummn OAHOBPEMEHHO 00pa3yioTCs HECKO/BbKO BELLECTB, TO ypaBHeHne pe-
aKLMW 3an1CbiBatOT MO BbIXOA4Yy OCHOBHOIO NpoayKTa. Y4nTbiBad 370 ypaBHEHWE, 3TW ABEe
peakumm MOXHO HanmcaTtb CieayouiM 06pasom:

CH~CH—- CH=CH, + Br, °¢ CH, - CH - CH - CH,
Br Br

[IPUCOCAUHEHHUE B N10J10KEHUH-1,2

AJIKAAUNEHBI

t>40°C

CH2= CH_ CH= CHz + Br2

(IZHZ— CH=CH- (IjH2
Br Br

MIPUCOEANHEHUE B TIONOXKEHUH- 1,4

Tak e, kak ¢ H,, 1 Monb ankagneHa npu peakumm ¢ 6poMom npucoeamHset 2 mona Br,.
MNpu peakumn ankagneHa ¢ Br, B MO/IbHOM COOTHOLWEHWM 1.2 06€e m-CBA3M pa3pbiBatOTCA.
MNpoaykTom peakumm aansetca 1,2,3,4-teTpabpomOyTaH.

CH=CH—CH=CH,+ 2Br,— (IZH2 — (ISH — (IjH — C|H2
Br Br Br Br

TouHO TakXe ankaameHbl BCTynatoT B peakumto npucoeamnHerus ¢ HCI.

1 2 3 4 0

CH,= CH— CH=CH, + HCl " *€ . CH,—~CH=CH - CH,
Cl

1 2 3 4 t< OoC

CHy= CH— CH=CH, + HCl ~=%%— CH,~ CH - CH=CH,

Cl

@ 06cyxaeHne
Kakoli 6ydem epaguyeckas popmyna 0cHo8H020 Npodykma, NOAy4eHH020 Npu peakyuu

@ u30npeHa u x10p0800opoda 8 MosLHOM cOomHoweHuu 1:1 npu Huskod memnepamype

(t<0°C)?

Kak o6vsacHUme npuyuHy 3mo2o?

Peakuusa ropeHus n okncneHmns ¢ KMnO,

AnkagmeHbl B NPUCYTCTBUM KMcnopoda ropat ¢ obpasosaHem CO, n H,O. Obuiee
YPaBHEHME peakuUMn MOHOMO FOPEeHNdA ankaaMeHOB MOXHO MokasaTb CleaytoLmm
obpasom:

CH, , + 3“2_102 — 5 nCO, + (n-1)H,0

n




PA3/EN 9

Ecnuv Ha ankagneHbl B HeTpaibHOW UM cnaboLeioNHOM cpefe NoaenCcTBOBaTh C/1abbim
pactBopom KMnQO,, To peakuus npoTtekaeT Npu 06bluHbIX ycnoBuax. Cpasy xe ncdesaet
duronetoBan okpacka pactBopa KMnO, 1 nonyyaetca ocagok MnO, 6yporo ugeta. 210
peakumna, Kak 1 4na opyrux HenpenenbHblx Yrnesoaopoaos, ANA aflkaAneHoB ABNAETCA
peakuuen onpegeneHunsa.

Peakuuns nonnMmepusaumnm

Tak Kak B MOJIEKy/1ax aakaAVWeHOB MeXAy YrnepoAHbIMX atoMaMn MMeeTCsl ABOWHadA
CB$3b, OHW MoMMepu3ytoTcs. MNpy noanMepmusaum AMBUHWAA 1N U30MPEHa NOTy4YatoTCs
Kaydykun. CNoBO «Kay4yK» O3HadaeT «CNé3bl» AepeBa. [1epBblil kKay4yykK M3BECTHbIN Ye-
NOBEKY — 3TO MPUPOAHBLIA KayyyK. DTOT KaydyK — COK JepeBa reBed, KOTOpoe PacTéT B
LleHTpanbHom 1 KOxHon AMepuke. Xutenn LleHtpanbHol 1 KOXHOM AMepnKn (MHaenLbl)
cobuvpanu Cok, CHMMas 4acTb KOPbl AepeBa reBeq.

OHM, UCMONb3Ys Kay4dyK KaK Ken, n3rotaBmBann pasHyto O6bITOBYIO Nocyay M BOAOHEe-
npoHMLaemMble NpeaMeTbl. TakxKe OHM U3roTaBIMBaIV U3 Kaydyka MAun, KOTOPbIMU NOMb-
30BaNNCb NPU PA3NNYHBIX Urpax. DTU MAUM Obl/IM TSXenee KoXaHblX, HO, yAapssach O
3eM/1t0, BbICOKO MoACKakmMBav B BO34yx. Bo BpeMeHa otkpbiTna AMepunke Koiym6 npo-
ABW/1 UHTEPEC K NMPUPOOHOMY KayuyKy.

JeatenbHOCTb

MpakTnyecknm 06pasomM 6bI10 onpeaeneHo, YTo MakpOMOEKY/Ibl, COCTaBASIO-
LL{1e OCHOBHYIO YaCTb MPUPOAHOrO Kayuyka, MMEIOT CieaytoLLWii COCTaB:

~—CH,  ,CH~CH,  CH-CH,  CH=-
c=C c=C c=c
H,C H  HC H HC H

[IpodyKkmom nosuMepu3ayuU Kakozo 8ewjecmea s6a5emcs 3ma MakpoMoekyna?

Kak eb1 dymaeme, npu 06pazoearuu 3moli Mosekynsl npucoeduHeHue MOHOMEPO8
npoucxodum 8 nosnoxeHuu-1,2 uau 8 nonoxeHuu-1,4?

Kakoe 6b1 ypagHeHue 3moll peakyuu noaumMepu3ayuu 8l cocmaguau?



Kak v afkeHbl, afikagueHbl BCTyNaloT B peakuuio noammepunsaunm. INoaydyeHHsie nonm-
Mepbl Ha3bIBAIOT CUHTETUUYECKMMI KaydykaMu. Mpu nonuMepusaunn 6ytagmeHa-1,3 obe

m-CBA3M MONEKY bl ANBUHWNAE Pa3pbiBaOTCA, MOHOMEPDLI COeANHAIOTCA ApYr C APYrom
3@ CUYET NepBOro 1 YeTBEPTOro aToMOB yrnepoaa. [locne a1oro B Monekyne obpasyercs
mT-CBA3b MeXay BTOPbIM U TPETbMM aTOMaMW yrriepoda. ypaBHeHl/Ie 3TOM peakunn 6y,u,eT
cnenyowmm o6pasom:

nCH,=CH—CH=CH, —— (—CHZ— CH= CH—CHZ—)

n
HoNHOyTaIIeH

(TMBHHUIIOBBIH KaydyK)

YDaBHeHVIe peakunn nonnMepmnsaunmn n3onpeHa 6yueT AHANOIMrM4YHO!

n CH2=|C— CH=CH, "~ | —CH,— Ic =CH—CH;s
CH3 CH3 n

HOJIMHU30IPEH
(M30TIPEHOBEII KaydyK)

[Npv noanMepmsaunm X10pPNPOM3BOAHOIO AMBMHMAA — X10pnpeHa (2-xnopbyTtagnen-1,3)
ob6pasyeTca xOPNPEHOBbLIV KayuykK.

nCH,= (lj —CH=CH,“**» | —CH,— (lj =CH—-CH;~
Cl Cl n

TIOJTHXIIOPOTIPEH
(XJIOpPOTIPEHOBBIH KaydyK)
B coctaBe Makpomorekyn kaydyka —CH,— MoryT pacnonaratbCa B MpPOCTpaHCTBE Mo
pa3Hble CTOPOHbI MO OTHOLLEHMIO K aToMaM yriepoaa npu ABOWHOW CBS3W, TO eCTb 06-

nafatot yuc- N TpaHc- dopMamu. CUHTETMYECKME KaydyKW COCTOAT M3 CMEeCK 3TUX GOPM.

(- CH,— CH=CH-CH,-),

oy TaaueH
CH,  CH,~ —CH,  H
/C - C\ /C - C\
H H n H CH— 1n
yuc-hopma mpanc-hopma
— CH.—C= CH—CH,-),
CH,
TOJIMU30TIPEH
~CH,  ,CH~ —CH,  H
/ - / - \
ud H n HC  CH-—Jn

yuc-hopma mpanc-hopma

10

AJIKAAUNEHBI
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(~CH,—C=CH—CH),

Cl
HOIUXIOPOIPEH
CH,  ,CH- ~CH,  H
/C= C\ ) = \
cl H n cl CH— ln
yuc-popma mpanc-(opma

OcCHOBHad 4acCTb MPUPOAHOIO Kaydyka COCTOMT M3 MaKpPOMO/EKyY Unc-noamMmnsonpexa. Ta-
Kne CBOWCTBA, KaK 3/1aCTUYHOCTb, M3HOCOYCTONUYMBOCTL, BOAO- M FA30HENPOHMLAEMOCTb Y
NPUPOAHOro Kayuyka 60/blie, 4eM Yy APYrnx KayuyKoB, 1 3TO CBA3aHO CO CTepeoperynsap-
HbIM CTPOEHMEM €ro MakpoMO/eKy/bl.

[poayKLUMK, U3FOTOBEHHbIE U3 KaydyKOB (Hanmpumep, Kanolwu, BOAOHENPOHMLAaemMan
ogexpaa n Ap.), He Haxo4AT MPUMEHEHUA B XOMOAHYIO M XapKyto norody. Tak kak npu
NOBbILLIEHHON TeMnepaTtype Kay4dykK CTaHOBUTCS MATKMM W IMMAKKM, @ Ha Xo/10ae — TBép-
ObIM 1N XPYNK1M. N9 yCTpaHeHWs 3TUX HeQOCTaTKOB Kay4yK HarpeBatoT C CepOolt 4O TEM-
nepatypbl 130-140°C. Npu 3TOM pa3pbIBAIOTCA 7-CBA3M 3MEMEHTAPHbIX 3BEHBLEB, U aTO-
Mbl Cepbl COEANHATCA MO MECTY HEKOTOPLIX ABOMHbIX CBA3EN (—S—S — AncynbGUaHbIN
MOCTUK) 1 KaK Obl CLUMBAIOT MaKpOMOeKy/bl APYr C APYrom. B pesynbrate a10ro nony-
yaeTca CLUMTBIA noaMmep, obnagatoLlnii BbICOKUMU GU3NKO-MEXAHNYECKMIU CBONCTBA-
MU (BbICOKAs 3/1aCTUYHOCTb, CTOMKOCTb K U3HOCY, K arpeCcCUBHOM XUMUYECKON cpeae, K
pacTsoputenam 1 ap.). Npouecc coeamHeHnsa cepbl C KayuYyKOM Ha3blBaeTCsl peakumen
BY/IKQHM3ALUMK. Peakumio ByIKaHM3aLMK KayYyka MOXHO Moka3aTb B C/IeAYIOLEM BUAE:

S

___—CH-CH=CH-CH—~___ ~_ ————CH-CH-CH-CH—~
S S
+nS,t $ “S
—CH,— CH=CH-CH, — CH,~CH=CH—CH,~_ ———— —— CH,—CH—CH—CH;—~— CH,— CH— CH—CH,—~
S S
S $
—CH,—CH=CH—CH,— CH,— CH=CH—-CH,—~_ —CH,— CH—CH—CH,———CH,~ CH—CH—CH,—~
S S
Ka K i T
v pe3una

Mpy ByNKaHW3aUMKM Kay4dyka nosydaetca pesmHd. Pe3nHa oTindaeTca BbICOKOW CTOMKO-
CTblO M MPOYHOCTBIO MO CPaBHEHMIO C Kay4yKoM. Pe3unHbl MCMOMb3YOTCS B OCHOBHOM B
NPOW3BOACTBE LWMH aBTOMOOUNEN U APYrUX PE3NHOBbLIX U3AENUN.

L8 W




usdenus

Pe3uHoesle

Ecnun BO Bpemd npoLecca BynkaHmsaumm 0obaBuTtb 60/blle cepbl, YeM HeOBX0aMMO A4
NOTyYEeHNA Pe3KnHbI, TO MOyYaeTcd TBEPLOE HE3MaCTUUYHOE BeLeCTBO — 300HUT. 260-
HUT MCNONBb3YETCS Kak 3M1eKTPON30NALUMOHHBIN MaTepuan B 3NeKTPOTEXHMKE, a TakKe K3
Hero U3roTaB/IMBaOT KOpMyca akKyMyNATOPOB.

@ nposeptre usyuenoe

1. Kakoe BeLLeCcTBO AB1AETCA MOHOMEPOM
NPUPOOHOIo Kayyyka?

2. Kakue BeLlecTtBa Npu OOblYHbIX YC/10-
BMSX o6ecuBeYmBaoT 6pOMHYI0 Boay?

1. nponaH 2. ANBUHWAN
3.nponeH 4. 3TaH

A1, 2 B) 3,4 1,4
D)2,3 BE)1,3

3. B otimumne ot nonnatuieHa AnBUHUMIO-
Bblll Kay4yyK NOABEpraeTca By/KaHu3a-
unn. OObACHUTE MPUYUUHY.

4. Kaknmu obwmnmMn ceoicteamn obnaga-
tOT a/IKEHbI U anKaaneHb!?

5. Bbluncamtb MakcrmManbHyo Mmaccy
6poma, KOTOPbI MOXeT Npucoeam-
HUTbCA K 27 T AVMBUHWAA.

6.

1 MO M30MpeH +1monb H, —S-Ckaty x

80°C
1 MOnb n3onpeH + 1 Mmosb Br, > Y

80°C
1 Monb amBuHun + 1 Monb HBr > 7

Bnnwwute Bewectsa X, Y, n Z B nycCTble
KNeTkn Tabnuubl.

Ob6pa3syeT He o6pasyer
UMC-TpaHC UMC-TpaHC
n3omepobl M30MepoB

425°C, Al,05,ZnO +Br,,t>40°C
C,H,OH 20,200 . +Be Y

~(2H,0+H,)

Hanunwure ypaBHeHNA peakuni,
COOTBETCTBYIOLLIMX CXEME.

»
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O6bEM
O61EM chnopoua,v
AnkagueH 3aTpayvYeHHbIN
(Hy.)
Ha ero ropeHue
(Hy.), n
X(l’aBbl) a 5,50
Onpepenute otHoweHne m(C) : m(H)
B cocTtaBe X.
A)4:1 B)8:1 C)15:2
D)9:1 E)11:2

9. Onpepgenvte COOTHOLLEHME.
Peakuuu npucoeanHeHnss AUBUHUIA
1. MpncoeanHeHe B NonoxeHumn 1,2
2. MpucoeanHeHne B nonoxeHnn 1,4
lNpoayKTbl peakyuni NpucoeanHeHus
a. CH;— CH = CH — CH;
b. CH,Br— CH = CH — CH,Br
¢. CH;— CHBr - CH = CH,
d. CH;— CH=CH - CH,Br
e. CH,Br— CH, - CH =CH,

10. 3aBepLunTe cxemy.

Yucno monen kncnopoaa,
NoTPaYeHHOro Ha MOSTHOE CropaHune
1 Mong yrneBogopoaa, B Monekyne
KOTOPOro HaxoAWTCs N aTOMOB
yrnepoga.

AnkaH AnkeH AnkagueH

11. Mpennoxumte cxemy NonyYeHnq
OyTaaneHa-1,2 B AByx CTagnax 13
6yTagmeHa-1,3.

12.MakpoMOoneKyny Kakoro BeLlectsa
MOXHO MOMYYUTb NOTHBIM FMAPUPO-
BaHWEM [AMBWMHWUIOBOIO Kay4dyka?
OB0OCHYNTE CBOW MbIC/N.
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pasgen

- ANKUHDI
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AJIKUHbI

[omonornyecknin psag aikuMHoB,
rpapuyeckme GopmMysibl U NPOCTPAHCTBEHHOE
CTPOEHMNEe NX MOoJIeKyn

9 CkosbKko amomos y21epoda Mosxem co0epXambCA 8 Mosiekysie Nepaozo npeocmasumens
aKuHo8? 06BACHUME NPUYUHY.

Mo MexayHapoaHO HOMEHKNAType YIMeBOA0POAbl C OTKPBITOM Lienbto, B MOIEKYyNax Ko-
TOPbIX MEXY aToMaMu yrnepoaa umeetcs oaHa TporiHasa ceasb (— C = C —), HasblBatoTCH
ankKnHaMm.

B Monekyrne anknHoB TpoiHas CBA3b MOXET 06pa30BaThCs TOIbKO MeX/Y aToMaMu yrre-
pofa. To eCcTb Ana 06pa3oBaHUs TPOMHOM CBA3N B MOSEKY/e alKMHOB A0/KHbI coaep-
XaTbCA He MeHee [AByX aTOMOB yrfiepoaa. Mo 3Toi NpuynHe, Kak y afnkeHoB, Y afkMHOB
TOXE HeT NpeacTaBuTeNs C OHMM aTOMOM yrriepoaa. B Monekyne nepBoro npeacraBmTe-
NA ankKMHOB COOEPXMTCA ABa aToMa yrnepoaa. [padundeckas dopmMyna afknHa B COCTaBe
C ABYMst aToMaMU yrmepoaa 6yaeT BoliraaeTs CleayoLlim 06pasom:

C=C- = -C=C- = H-C=C-H
/[lBa atoma yrnepona YunTelBas HETHIDEXBA/ICHTHOCTb C nomMoLbio CBA3M K ATOMY
COEANHAEM C TPOVIHOM Yr1epoaa, YAca0 CBSI3er KaxXA0ro YI71epoaAa rnpucoeanHsIem
CBA3bI0. aroma yrziepona 4osoanmM Ao BOAOPOAHbBIE ATOMBI.
yerblipéx.

Kak BnaHO, dopmyna nepsoro npeactasutens anknHos C,H,. Ha3BaHue 31oro Belle-
CTBa — 3TWH WK aueTuneH. TakiuMm e CNoCcoOOM MOXHO COCTaBUTb rpaduyeckyto Gop-
MYy/Ty BTOPOro npeacraButens aakuHOB:
| i
C=C-C- = -C=C-C- = H-C=C-C-H
I I
H
®dopmyna BToporo npefcrasutend oyget CsH, HasBaHMe 3T0ro Bellectsa — NPOMmH.

Kak 6bl10 B ankaHax, asikuHbl OTIMYaloTCa ApYr OT Apyra OAHOW UMW HECKONbKUMKU —
CH,— (MeTuneHoBaq) rpynnammn 1 06pasyroT HUXeCeay WMl rOMOIOrMYeCKUin paa;

dopmyna ankuHa HasBaHue ankuHa
C,H, ODTWH (aueTnneH)
CsH, MponuH
CsHe ByTuH
CsHg MMeHTnH n gp.

ANKWHbBI TakXXe Ha3bIBatoT yrneBoaopodaMu psaa auetnaeHa. B monekyne anknHoB vmc-
N0 BOOOPOAHbIX aTOMOB Ha 2 €AVHWUbI MeHbLUEe, YeM Yy a/lKeHOB C TakMM e YMC/IOM
aToMoB yrnepopaa. To ectb dopmyna ankmHa oyaet C H,, ., (n > 2).

0 Kak ebl 06bsCHUME 06,003080HU€ cen3eli 8 Mmosnekyne ayemuneHa?

JeAtenbHOCTb

[Tepexpoiearuem kakux opbumanedi 06pasyromcs cessu 8 3moli Mosiekyne?




PaccMoTpuM MPOCTpaHCTBEHHOE CTPOEHME MOJIEKY/T a/lKMHOB Ha MpuMepe MnepBOro
npeacTaBuUTENa rOMOIOMMYECKOro psaaa — auetuneHa. B Monekyne auetnneHa y Kaxago-
ro aToma yrnepoaa B BO30OY>AEHHOM COCTOSHUM OAHa S M oAaHa p opbuTanu nocnenHe-
rO SHEpPreTM4eckoro ypoBHA NOABepraTca rmopuansaumm n oopasytor sp rmépuaHsbie
opbutanu. O6pasoBaHHble Sp rMbpUaHbIE OpOUTaNM HAaXOAATCA Ha OOHOM NMPSAMON NoA
yrnom 180°.

‘ ' O@ - O@ 180°

OpfHa 13 rmbpuaHbIX opbuTanen Kaxaoro atoMa yriepofa nNepekpbiBaeTca s-opbuta-
Nblo aTomMa Bogopoaa v obpasyetr C — H cea3n. Bropble rubpuaHblie opbuTanm atToMoB
yrnepofa nepekpbiBatoTca mexay cobom n obpasytotr C — C 0-CBA3b.

[Be p-opbutany kaxagoro atoma yrnepofa He MpUHMMAtoT y4acTua B rmbpuamnsaumn,
nepekpbiBatoTCA B3aNMMHO C 60KOB B neprneHankKynAapHbIX Opyr K Apyry naoCKoCTaxX C
06pa30BaHMEM OBYX m-CBA3EN.

@ °

3HaunT, B MOMeKy/e aLueTuieHa TPoHas CBSA3b Mexay atoMamu yrnepoga COCTOUT M3
OOHOW O-W ABYX T-CBA3EN.

H-C=C-H

epaguueckas gpopmyna ayemuiena

H:C:#C:H

NeKMpOHHAs PopMyna ayemunena

B Monekyne auetnneHa atoMbl yrnepoaa 1 Boaopoaa pacnonoxXeHsl BAOMNb OAHON Nps-
MOW IMHWUK, MOSTOMY €ro Mo/ieKyna MMeeT IMHenHoe cTpoeHne. Obpa3oBaHNE TPOMHOM
CBA3M Mexady atomMamu yrnepofa saBAAETCA NMPUUMHON YKOpaunBaHUA MEXbAOEPHOro
PACcCTOSHUSA aTOMOB yrepofa Mo CpaBHEHWIO C ankaHamu 1 ankeHamu. JanHa C = C
cBa3u coctaengdet 0,120 HM, a aHeprua (828 k/[Ix/Monb) 6onblie, YemM 3HEepPrusa ABONHOM
cBaA3n (612 kAX/Monb).

Huxe gaHbl LapocTepXHeBad 1 WapoBad Moae M MOJTeKy/.

O O=rD D

wapocmepoicHesas MOOeb MOEKY bl
ayemunena

waposas Mooeib MONeKy bl
ayemunena
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Haiidume obwjue u omauyumensHsie ocoberHocmu 014 monekyn CH = CH, BeCl, u
N,. 06bACHUMe NPUYUHY CXoXEeCmU.

0=0= 0= 0=0

Y Apyrux npeacraButenein roMonorMyeckoro paga anknHoB, KpoOMe aToOMOB YITIEPOAA,
Npv TPOWHOW CBA3M APYyrne atoMbl yrnepoda HaxoAaaTcs B sp® rmb6puaHOM COCTOSHUM.
- Hwxe paHbl rpaduyeckasa dopmyna 1 WapocTtepxxHeBas MoAeb MOMEKY bl MPOonvHa.

" O
H-C=C— :CSP—3H C Mo
o

AJIKUHbI

H
epaghuneckas popmyna wapocmepoicHesas Mooeis
MONEKYIbl NPONUHA MOJIeKYIbl NPONUHA

W oaven
"% \
emo

CKOMbKO YrMepoaHbIx aTOMOB UMEET MOJIeKy/a afnkmMHa C YUMC/IOM aToMa BoAopoaa 2n+2?

Bbipaxast dopmyny ankunHa kak CHy, 5 U yuntbiBag ycnosue 3agaun, Aas 4mcia ato-
MOB BOZOPOAAa MOXHO Hanmcarthb:

2X—2=2n+2
2Xx=2n+4
X=n+2

B Monekyne ankmHa C 4Y1Mc/IoM aTOMOB BOAOPOAA 2N + 2 YMCO YrNepoaHbIX aTOMOB
oypern+ 2.

MposepbTe cebs N

G (2)

Bbluncante oTHOCUTENBHYIO MONEKYNSPHYIO MacCy ajlkMHa, B KOTOPOM 00LLee Yncno
aToMOB paBHO 3n — 5.

14n —16 ]

Kak y Opyrux anvoatnyeckux yrneBoAopOoAOoB, Tak U B aflkMHax CTeneHb OKUC/IeHUs
YIMepoaHbIX aTOMOB MOXHO OMNpeaennTb No YUCly aToMOB BOAOPOAA.




Q [poBepbTe U3yYeHHoe

1. Buibepute BellecTBa ¢ obuwern Gpopmy-
non CoH,, .
1.CH,=CH-CH=CH,
2.CH; — CH=CH - CH;

3.CH=C - CH,4

4. CH; — CH, — CH;

A1, 2 B)3, 4 013
D)2, 4 )1, 4

2. Onpegenvte 4ncno o- U m-CBA3EW B
MONEeKyNe aueTnneHa.
A)3; 2 B)1; 2 C)4;1
D)5; 2 E)2;4

H;C - CH; — H,C = CH,—» HC=CH

Kak mMeHseTcs sHeprug 1 onnHa Cessm
Mexay atoMamu yrnepogda B AaHHOM
paay? O60CHynTe CBOW MbIC/N.

4. B monekyne auetuneHa Bce aToMbl Ha-
XOOSATCA B OAHOM MAOCKoCTW. [Nouemy
3TO He HabogaeTcd B MOMeKyne npo-
nnHa?

5. Bbluncnnte oTHOCUTENBHYO MOMEKYSAP-
HYIO MaccCy a/IK1MHa, MOMeKy/1a KOTOpOoro
COAEPXMT 8 aToMOB BOAOPOAA.

6. Bolumcnute maccoyto gonto (%) yrne-
poaa B afknHe, OTHOCUTENbHAsA MA0T-
HOCTb KOTOpOro no sogopoay 20.

A)75 B)60 C)40 D)90 E)80

7.
YyacTtBytoLLme B 06pa3oBaHnm
XVMNYECKNX CBA3EN B
MOJIEKY/IE MPOMMHA
Yucno spi- Yucno Yucno Yucno sp-
TMOPUAHBIX  p- OpOU-  S- OpOU-  TUBPUAHBIX
opbutanen Tanemn Tanewn opbutanen
? ? ? ?

~

8. Onpenenute COOTBETCTBUE.
[pOCTPAHCTBEHHOE CTPOEHNE MOJIEKY/TbI
1. "MHelHas
2. TeTpasgpunyeckasn

MonekynspHas ¢gopmyna
a.HC=CH b. CO,
c. CH, d. H,O

9. B Kakux cyvasx cxembl NepekpbiBaHWS

3MEKTPOHHbIX Op6UTaneit CooTBETCTBYIOT
CBA3AM B MO/MIEKy/e aLeTmuneHa?

4'”‘
s.w
A

©

A)1,3,4 B)1,3,5 1,45
D)1,2,5 E)2,3,4
10.
NPOMUH —» 41O <«— OyTUH-1
obLero?

1. Yncno o-ceAzer B MOMeKyne.

2. 4mcno m-cBA3en B MONeKyne.

3. Yncno sp? rnbpuaHbix opbutanei
B MOJEKyne.

4. Ymcno sp rmbpuaHbix opbutanei B
Monekyne.

5. Yncno ceasei, 06pasoBaHHbIX SP° — S
nepekpbiBaHNEM B MOMIEKY/IE.

11. B monekyne HC = C — R umeertcsa 12 op-
6utanen. Onpeaenute pagnkan R.

12. ConocTtaBbTe CTPyKTypHble GopMy/bl
aNKMHOB C pasHbIM 4YMC/IOM  aTOMOB
yrnepoga. [Mpepnoxute dopmyny, Mo
KOTOPOW MOXHO onpeaenuTs  4ucno
O-CBA3el B MOMeKy/le ankmnHa, B COCTaB
KOTOPOro BXoAMT N aTOMOB yrnepoaa.

[oAB3yACk NPOrpammMoii Excel, nocrpolite rpaduik 3aBUCUMOCTI MACCOBOM A0NM YrNepoaa 1
BOZOPO/A, HaXOAALMXCA B aNkuHE, OT X MONSIPHON MACChI.
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AJIKUHbI

HomMeHKnatypa 1 usomepus
aNIKMHOB

Yuncno Yumcno Yucno
AnkaH AnKeH ANKUH
M30MEpPOB M30MEPOB N30MEpPOB
C4Hqo 2 C.Hg 4 CiHg 2
CsHy, 3 CsHyo 6 CsHsg 3

Yncno M30MePOB Yy a/IKeHOB 6onblle yncna M30MePOB Yy a/IkaHOB C OAMHAKOBbIM
YNC/TOM YIepOaHblX aTOMOB. HpW-IMHOVI ITOro ABNAETCA CTRPYKTYPHOE Ha/Tn4mne n30-
MepuK Mo MOMOXEHUIO ABOWMHOW CBA3W U UUC-TPAHC U3OMEPUN B MOJIEKY/1aX aslke-
HOB. Yncno M30MepoB B a/IKMHaxX MeHblle, YeM B a/lIkeHax C OAMHAKOBbIM Y/C/TOM
YyrnepoaHblX aTOMOB.

@ Kak 06vAcHUme 3mom gaxkm?
.

HomeHknatypa

ANKNHbI Ha3bIBAIOT M MO paunoHaibHOMY MeToay, 1 Nno Me)l(ﬂ,yHapOﬂ,HOVl HOMeHK/natype.

bHOCTb
enrensrocr, (1) \

HanmeHoBaHMe a/IkeHOB 10 PAUMOHA/1b- HaumeHoBaHWe asiknHOB MO PALUMOHA/Ib-

HOMY MeToAy: HOMY METOAY:

1. MNepBbIi NpeacTaBUTEb ankeHoB
Ha3bIBAETCSH STUNEHOM.

.ﬂ

CH=CH

CH, = CH, atuneH 2.

2. [lpyrne ankeHbl paccMaTpuBaloT Kak |
NPOM3BOAHbIE 3TWEHA, B MONEKyNax Ko- |
TOPbIX aTOMbl BOAOPOAA 4YaCTUUYHO WK

CH=C—CH,
CH, - CH - C=CH
CH,

MOMHOCTbIO 3aMelleHbl Ha aJIkKi/bHble
pagvkanbl. CHavana 4nTaltoT Has3BaHue
paavkana, ykasblBad ero 4mcmao, B KoHLUe
HA3bIBAOT 2TU/TEH.

CH,=CH+CH, MEeTUN3TUNEH
CH; CH, TpvmeTUnaTMneH

CH,
Hanuwume e mempade nocredoeamensHOCMb HAUMEHOBAHUSA GAKUHOB NO PAYUOHANb-
Homy Memody?

Hy#cHo AU ucnosb308ame 1080 CUMMEMPUYHbIU U HECUMMEMPUYHbIU 07151 HAUMEHOBAHUSA
ankuna CH,— C=C—CH, no payuoHansHomy memody?

J




[Mpu HaVMEeHOBaHWM anKMHOB NO PaLUMOHabHOM HOMEHKAType MX pacCMaTpMBatoT Kak
NpPOV3BOAHbIE alleTUeHa, B Mo/ieKyax KOTOpOoro aToMbl BOAOPOAAa YaCTUUHO UK MOon-
HOCTbIO 3aMeHeHbl Ha ankuibHble paavkanbl. CHauyana YntatoT paankanbl, a B KOHUE A0-
6aBNAOT C/IOBO «alleTueH». Tak Kak B MO/eKy/e auetiuneHa cogepxkaTtca ABa atToma Bo-
nopoaa, To Npy 3ToM cnocob6e HanMeHOBaHNA a/TlKMHbI MOXHO pa3aennTb Ha ABe rpynnbl:

1. Korga B Monekyne auetnieHa oanH 13 aToOMOB BOAOPOAA 3aMeLlEH ankuibHbIM paaun-
Kanom:
HC=C—- CH,
MeTU/IaleTUleH
H-C=C—H
aLeTu/IeH
HC=C— CH,— CH,
ITHJIALleTHJIEH
2. Korga B Monekyne auetuieHa oba atoMa BOAOPOAA 3aMeLLEHbl aNKUbHbIMW paanka-
namu. Ecnv 3amectutenn — oanMHakoBble paavkanbl, TO AN\ TOro, 4To6bl MokasaTtb WX
4YMCNO, MONb3YIOTCA NPUCTaBKOW «an». ECnM 3amecTntenn — pasHble pagnkasbl, TO nx
YMTAIOT OT MPOCTOrO K C/IOXKHOMY.
CH,—C=C— CH,
JUMeTuIaleTU1eH
H—C=C—H
aLeTus1eH
CH,—~C=C— CH,— CH,

MEeTUJISTUJIalleTUJIEH

CornacHo Me)l(,D,yHapO,CI,HOVI HOMeHK/aType, Ha3BaHA Hepa3BeTB/IEHHbIX a/TIKMHOB 06pa—
3YIOT NYTEM 3aMeHbl OKOHYaHUA «OH» B HA3BAHWAX COOTBETCTBYIOLLMX aNTIKAHOB HA «MH>.

CH,—CH, CH=CH
3TaH 3THUH
CH,—CH,—CH, CH=C—-CH,
npomnax NpONHH

B HepasBeTBNEHHbBIX MOMEKY1ax aKMHOB, KOrAa B MaBHOM Lienu 4MCc/Io aTOMOB yrnepoaia
6onbliie TPEX, TO LieMb HyMEPYIOT C TOrO KOHLIA, K KOTOPOMY 6/1ke TpoliHas CBS3b. B KoHLe
Ha3BaHWA ankuHa 0603HaYatoT NMOIOXKEHNE TPOMHOM CBA3M HOMEPOM TOrO YI/I€POAHOMO
atoMa, OT KOTOPOro HauyMHaeTCst TPOHasA CBSA3b (MECTO TPOMHOM CBA3M). Hanpumep:

1 2 3 4
CH,—C=C—CH,
Oy THH-2

1 2 3 4
CH=C—CH,—CH,
OyTuH-1

Mpn HasBaHUKM PA3BETB/IEHHbIX anKMHOB MO MEXOyHapOAHON HOMeHKIaType AOMXKHbI
cobnoaaThCs HUXKEYKasaHHble NpaBua:

1. B Monekyne BbibvpaeTca camas OIMHHasA Lenb, coaepXallaa TPOMHYIO CBA3b (rnaB-
Hada uenb).

2. Hymepauumio aToMOoB yrnepoda B [MTaBHOM Leny HauymHatoT C TOro KOHUa, Kyaa 6nvxe
TPOMHAasA CBA3b.

3. B rnaBHoOW Lenun ykasblBatoT HOMep yrnepoaa, K KOTOPOMY MpucoedrHeHbl paavka-

Nbl, UX YNCNO (Au-, Tpu-, TETPA- W OP.) N YWTalOT Ha3BaHWS pPaaMkanoB OT MPOCTOro
K cnoxHomy. [lanee B ankaHe, COOTBETCTBYIOLLErO [MaBHOW LIEMNWU, OKOHYaHUE «OH»
3aMEHSIOT Ha «MH» U YWTaloT HOMEP Yrepoaa, C KOTOPOro HaUMHAETCH TPOMHas CBA3b.
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1. Beibupaetcs yrriepoaHasl yers
5 4 3 2 1

CH; - (I::H -C=C-CH, CH; - (I:H -C=C-CH, 4-MeTUINEHTNH-2

CH, CH,

2. Hymepyrotcs atombl yriepoaa 3. HaseiBaeTcs ankuH

PaCCMOTpV]M HanMeHOBaHMe HeCKO/TbKNX a/TKMHOB.

AJIKUHbI

3 4 7 6 5 4 32 1 5 4 3 2 1
CH3—(|3H—(|3H—CH3 CH;—ICH—CHZ—CEC—(IDH—CHg C=C-CH-CH,—-CH;

2 5 6/ !

ﬁ ?Hz CH, CH, CH, CH,
1 6 | !

CH ‘CH, ‘cH, CH,

|
CH,
3,4-IMMeTHITEKCHH- | 2,6-IMMETHITENITHH-3 3-9THIIOKTHH-4

8 06cy)xaeHune

@ CH=C- CllH— CH,— CHs  [Ipednoxume Ha3saHue 8ewjecmea no MexoyHapooHol
(llH —CH;, HomeHKnamype. Kakoe npasuso npednoxume 04
CH, HO38aHUSA 3M020 8ewjecmsa?

3omepusa

B ankunHax BO3MOXHbl CTPYKTYPHAS M30MEPUS YI/IepOAHOM Leru, CTRYKTYPHAS N30Me-
PUS M0 MOTOXKEHMIO TPOWMHOM CBA3M U MEXK/I1aCCOBAdA N30OMEPUF.

EATENIbHOCTb 9
~

P CK0/1bKO MUHUMYM amoMO8 yenepoda AomkHo 6bims 6 Mosiekyne anKuHa dns
CyUecmeosarus cmpykmypHoli uzomepuu yenepodHoli yenu?

C KaKo20 afKUHA HAYUHaemcs CMPyKmMypHaA usomepus no NoA0XeHu mpoﬁﬁoﬁ eA3u?

Cocmagbme 2paduyeckyto popmyny ankurog ¢ cocmagom C,Hg u CsHg U Hazogume no
\_ MexdyHapoOHol HoMeHKkAamype. J

CyLecTByeT ToNbKO 0AMH ankuH ¢ coctaBoM CoH, n CH,. To ecTb y 3T1Ha 1 nponvHa HeT
BHYTPW K/1aCCOBbIX N30MepoB. ECTb 2 ankuHa ¢ coctaBoM CyHs.

1 2 3 4 1 2 3 4
CH=C—CH;-CH, CH,—C=C—CH,
OyTHH-1 OyTHH-2

Kak BMOHO, 3TV a/IKWMHbI Pa3UYHbI MO MOMTOXEHWMIO TPOMHOW CBA3KN. Y 3TUX aIKUHOB HET
CTPYKTYPHbIX M30MEPOB MO Yr/1epoAHON Lemnn.

© 06cyxaenme

@ Moyemy ankuH ¢ cocmasom C,Hg He 06pazyem cmpykmypHeiii usomep no y2nepooHol yenu?

3omepusa no yrnepoaHoMy CKeneTy Yy alkMHOB, B OT/IMYME OT aflkaHOB W a/IkeHOoB, Ha-
YyMHaeTCa C NpeacTaBUTeNd, B MOJIEKy/1e KOTOPOro HaxOAATCA MsiTb aTOMOB Yr/iepoaa
(CsHag).



1 2 3 5 1 2 3
CH=C—CH—CH-CH, CH—C=C-CtH-CH,

NMeHTHUH-1 MEeHTHH-2

\ CsH; /
v

1 2 3 4
CH=C— CllH — CH,
CH,
3-MeTun0yTHH-1

Kak BMAHO ankuhHbl ¢ coctaBoM CsHg MEHTUH-1 1 NEHTUH-2 aBAAIOTCS M30oMepamy no mno-
NIOXXEHUIO TPOMHOW CBA3U, MEHTUH-1 1 3-MeTUNOYTUH-1— MO CTPYKType YyrNepoaHon Lenu.
A NEHTUH-2 1 3-MeTUNOYTVH-T OTINYAIOTCS APYT OT APYra 1 MO NMONOXEHWMIO TPONHO CBA3M,
1 NO CTPYKTYypEe YrNepoaHOW Lenu.

ANKWHbI 1 anKafWeHbl, coaepXaline oanMHakoBOe YMC/I0 aTOMOB Yr/1iepoda B MO/IEKyNax,
ABNSHIOTCA MEXKIACCOBBLIMIN M30MeEpaMU. B afkMHax Mexk1acCcoBasi MI30OMepUs HaunHaeT-
cst ¢ nponuHa (CsHy).

CH=C—-CH, CH,=C=CH,
NPOMNHH npomnagvueH
CTpyKTypHble n3omepsbl ankiHa ¢ dopmynoin CsHg MOXHO 0606LINTL MO CxeMe, KoTopas
AaHa Hmxke:

CH=C—CH;-CH, CH,=CH—-CH=CH,
OyTHH-1 \ / 6yTaaueH-1,3
C,Hg \

CH—C=C—CH, / CH,=C=CH- CH,
OyTHH-2 6yTagueH-1,2
13-3a TOrO, YTO K atoMam yrnepoaa npu TPOMHOM CBA3WM MPUCOEAMHAETCA TONbKO OAWH

3aMecTuUTe b, B OT/IMYMNE OT a/IKEHOB 1 aNKadWeHOB, Y ankMHOB He CYLLEeCTBYeT LUMC-TPaHC
nsomepmn.

flpumep N

emo

Hanuwmte rpadundeckme dopmynbl anknuHoB ¢ dopmynoii CeHy, B maBHOM Lienu KOTopbIX
MMEEeTCH NMATb YrNIepPOaHbIX aTOMOB, U HA30BUTE UX MO MEXAYHAPOAHON HOMEHK/ATYPE.

Hanuwem rpadudueckmne dopmynbl ankmuHos ¢ dopmynoit CgHig, B raBHOM Lenn KoTopbIxX
MMeeTCa NATb YrNepoaHbIX aTOMOB:

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

3-MeTunneHTnH-1 4-meTnnneHTnH-1 4-MeTUNNeHTUH-2

MNpoBepbTe cebs

3AZLAUA 9}
B monekyne C4Hyg — C = C — CsH; umncio nepsuryHbIX aTOMOB yriiepoaa Makcumarb-

Hoe. Ha3oBwWTe ankunH no MexayHapoaHOW HOMeHKNaType.
oA 2,2,5-TpuMeTunrekcmH-3
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AJIKUHbI

@ [poBepbTe M3yYeHHoe

1. HazoBuWTE NPONVH NO PaLMOHaIbHOM
HOMeHK/aType.

2. B kakoM cnyyae BellleCTBO Ha3BaHO
HenpaBWIbHO?

A) CH=C—CH,— CH; 6yTNH-1

B) CH EC—(‘}H—CH3 2-MeTUnoyTuH-3

CH,
C) CH,- (‘?H —C=C—CH, 4-mMeTnnneHTuH-2
CH,
D) CH,—C=C—CH, GyTNH-2

E) CH,-CH,-C=C—CH, NEeHTUH-2

3. BymnH-2, B otnudmne ot ByTeHa, He 00-
pasyeT reoMeTpuyecknx (UmMc-TpaHc)
n3omMepoB. OOBACHUTE NPUUMHY.

4. 3amectute B MOJMeKyne auetnneHa
O[VH 13 aTOMOB BOAOPOAA Ha METU/Ib-
HbI pagunkan, a Apyron —Ha M30npo-
NUAbHbIM. Ha3oBuTe 3T0 coeguHeHue
no MeXayHapoaHOW U paLVOHanbHOM

HOMeEeHK/1aTypaMm.

5.

I. CH,~CH - CH=CH - CH,
CH,
|
CH,

2. CH,=C~CH=CH-CH,
CH,
|
CH,

3. CH,~CH,~C=C~CH-CH,

CH,

HazoBuTe gaHHbIe COEANHEHNS MO MEX-
[YHapoaHOW HOMEHKMaType u onpe-
nenute oblime 4epTbl MPU HasbiBaHWUK
HenpeaenbHbIX anubaTuyeckux yrneso-
[0PO/OB.

6. Onpenenute COOTBETCTBME.
AIKnH
1. MetunatnnauetTnneH
2. MisonponunaueTtnneH
3. MetnnmsonponuiauetTnneH
Yucno BTOPUYHbIX ATOMOB yr7iepodd B
Morsiekysne

K a. 1 b.2 ¢3 dO0 e4

~

7. Boioenute napbl BelecTB No tabnuue.

CTpyKTypHbl€ N30MepbI

Mo Mo
CTPOEHMto  nonoxeHuto  Mexknac-
yrnepogHom TPONHOWN coBa4
uenu CcBA3M

1. MeHTUH-T 1 MeTunaTuNeHaueTuneH

2. MetunnponunauetuneH u
4-MeTUNNeHTUH-2

3. BymmH-2 v amBuHWMA

8. Hanuwwte CTpykTypHbIE GOPMY/Ibl aNKn-
HOB, UMetowmx coctaB CsHg 1 HazoBuTe
NX MO MEeXAyHapOoAHOM HOMeHKNaType.

9.R - C=C-R, ecnuBeLLecTBO OyaeT
Ha3biBaTbCs 2,2,5 TpUMeTUAreKcmH-3,
TO onpegennte Ry 1 R,.

Ry R,

A)  aTun nponun

B) wu3onponun TPETUYHBIA OyTUA
C) TpeTtunyHbln 6yTMa  3TUN

n3onponun

E) BTOpPUYHLIN ByTA  3TUN

D) nponun

10. KakMu pagunkanamu cnenyer 3ame-
HWTb aTOMbl BOAOPOAa B MONeKyne
aueTuneHa, 4tobbl NoAyYMNOCh COeam-
HeHune 3-MeTUNoKTUH-4? Kakoe Belle-
CTBO MONYYUTCHA MPU COEANHEHUN STUX
pagvkanoB mexagy cooon?

1.
Yncno Yuncno
ARKUH aToMOB aToMOB
yrnepoga B  BOAoOpoAa B
Mosnekyne Mornekyne
X a 1,50
Y b 1,6b

OnpepennTe Yncno MEXKIacCoBbIX
1N30MEepPOB alKMHOB X 1'Y.

X Y
A2 6
B) 3 4
c 3 2
D) 2 5
S 4 Y,




MonyueHne, pusnueckme CBOICTBA
N peakLmn ropeHns ankMHoB

Bam 3HaKoMbl npoueccChbl CBapkun, coegnHeHnda 1 pe3kn MeTasijioB. B HEKOTOPbIX BU-
Aax CBAPOK 3T npoueccChbl NMpPoBOAATCA C UCMO/Ib3OBAHMEM M/TaMEeHN. |_|pl/l CBapke
MeTan/ioB C MNOMOLWbIO NMN1aMeHn MetasiyindeCkmne 4acth naaBATCA OT Tenia 1 coegn-
HAKOTCA.

0 [Tpu 20peHuu Kakux 20308, 8 0CHOBHOM, 8bI0e/AEMCSA 8bICOKAA MENAOMA, HyHHAS 01
amux caapok?
Bcmpeyuanu nu gel c8bipaxeHuM "KapbudHas ceapka” 8 noscedHesHoll xu3Hu? lovemy
3my c8apKky mak Ha3biearom?

[lesaTeNbHOCTb

PeakTuBbl n o6opygoBaHue: Kapbua KanbLms, noBapeH- H,0
Hada Conb, BOAa, KpyrnoaoHHas konba (konba Biopua), ka-
nenbHag BOPOHKA, ra300TBOAHAdA TPyOKa, NpoodkKa.

Cobepute npmbop Kak NokKasaHo Ha pucyHke. B konby
noMecTuTe Kapoua KanbUMga U 3aKpOonTe €€ rop/blKO.
3areM npu MOMOLLM KamnesibHOW BOPOHKM AobaBbre K

HeMy HacCbllEeHHY0 NoBapeHHOW Coblo Body. K KOHLY °m
ra300TBOAHON TPYOKM MPUOAN3LTE FOPALLYIO CANYKY. S
CaC
o Ymo el Habawdaeme? 2
v o ° e——N
lpednoxcume ypagHeHue 3moii peakyuu. C—

MonyyeHue

B npombILLNEHHOCTM 1 B NabopaTtopun aueTuieH NoaydatoT Npy B3anMoaencTBnmn kapou-
0a Kanbuma ¢ Boaown (rmapoan3om).

CaC, + 2H,0 — Ca(OH), + C,H,

Peakumio cxematmnyeckn M306pa>KaPOT TaK, Kak nokKasaHo HuXe:

Calll + it + Ca(OH)
al 1 - a 2
N CH



AJIKUHbI

OaOHaKo AaHHbIM CNOCOO SKOHOMUYECKU HEBBITOAEH, MOTOMY UTO Ha MPOM3BOACTBO Kap-
6vaa KanbUma 3aTpayrBaeTcs 60/bloe KONMYECTBO aHEpPrK. Ho Ana nonyyeHns aue-
TUNEHA, HY>XHOTO A9 CBAPOUHbIX pabOT, MCMOMb3YIOT STOT METOA,

B HacTodLee BpeMA NpUMEHAETCH Cnocob NoMyYeHns auetnieHa 13 npupogHoro rasa.
MNpun HarpeBaHun MetaHa Ao 1500°C, yToObl MONYYEHHbIV aUEeTUIEH HE PAa3NOoXUACA Ha
NPOCTbIE BELLECTBa, €ro CPasy e OX1axaaloT BOAOW 1 yAansioT U3 PEaKUMOHHON 30HbI.

2CH, —3C 5 C,H,+3H,
auetnneH

fipuvrep \
emoO

MonyyeHo 4,48 nUTPOB (H.y.) aueTuneHa npv B3anmonenctamm 40 rpaMMOB TEXHUYECKO-
ro kapbuaa kanbuus. Belumncante maccoByto aono npumecut (%) B TeXHUYeckom Kapou-
ne Kanbuus.

B cocraBe TexHnyeckoro kapbuga kanbuma kpome CaC, 6bIBaoT U pasHble NprMecH.
Mo 06BLEMY NONYUEHHOIO aLEeTUIEHa BblUMCAIAeM Maccy kapbuaa Kanbums.

X T 4,48 mutp
CaC,+2H,0——C,H,+ Ca(OH),
641 22,4 nutp
XT-------- 4,48 murp ;
x=548_oer
64 r------- 22,4 wmp 22,4
40 — 12,8 = 27,2 rpamm (rprumecs).
Bblurcnaem MaccoByto 40O NPUMECH:
40r-------- 100%
27,21------- x%
k= 20y,
\ 0 )

MpoBepbTe cebs ~N
emo

Bbluncnunte o6bEMHYI0 AONKO aLEeTUIEHa B ra30BOM CMECK, MOYyYEHHOM NPY MOSTHOM
pas3oXeHUM CMEeCH MeTaHa 1 a3oTta, C 0ObEMHOM Aonen azota 75%.

10%
J

N9 nony4eHna anknMHoB B 1abopaTopumn AUranoreHnponsBoaHbIe aakaHbl Mpu HaMdmnm
aTOMOB rasioreHa y CoCeHMX Uan xe y OAHOro 1 TOro e aToMa yr/epoaa HarpesaroT Co
CMVPTOBbLIM PACTBOPOM LLIEMTOUN.

H H

| |

CH—CH + 2KOH,,,, CH= CH + 2KCI + 2H,0
cl ol

1,2-nuxy0paTaH




Cl H 10

| |
(IJH—(IZ—CH3 + 2KOH,,,+— CH= C—-CH, + 2KCI +2H,0

(cnupr)

Cl
1,1-nuxyopnponaH

H Cl
| |
CH,-C-C-CH, + 2KOH,7—— CH,— C= C—CH, + 2KCIl + 2H,0 3
H Cl E
2,2-nuxaop6yTaH <

@ 06cyxaeHme

[Mpednoxcume cnocob u3 dyx cmaduli 044 noay4eHus 6ymur-2 u3 6ymer-2. Cocmagsme
YpasHeHus coomeemcmeyrowjux peakyud.

®dun3nyeckme cBOMCTBA

C BO3pacTaHveM OTHOCUTE/IbHOW MOJIEKY/TAPHOM MacChl aflkMHOB MOBbILIAETC Temne-
paTtypa KUNeHusa 1 nnoTHoCTb anknHos. CoH,, CsH, 1 CuHg npu 06biUHbIX yCNoBUAX — B
ra3o006pasHOM COCTOSHMMU. ANTKMHbI HE PACTBOPSIOTCA B BOAE, HO XOPOLLIO PacTBOPSHOTCH
B OpraHuM4yeckmnx pactBoputenax. AUeTuneH B YNCTOM BUAE NPU OObIYHBbIX YCIOBUSAX —
6ecuUBeTHbI ras, He MMeeT 3anaxa.

Peakuuu ropeHus

Kak 1 apyrue yrneBoAopOabl, ankunHbl FOPAT B MPUCYTCTBUM KMC/I0pOAa C 06pa3oBaHneEM \
CO, 1 H,0O. ObLiee ypaBHeHWe peakLmMM NOMHOIO ropeHus alkMHOB MOXHO Noka3aTb B '
BUAae:

3n-1

CH,, , + 0, — nCO, + (n—1)H,0

Hanpumep, ypaBHeHWe peakuny ropeHns auetnneHa 6yaeT Kak nokasaHo HUXe:

2C,H, + 50, —— 4CO0, +2H,0

ALeTUNeH MCNob3yeTcs Npy CBapOYHbIX paboTax.
AuLeTuneH, Haxooawmnnca noa AaBNeHEM, HE pa3s-
peLlatoT gepxaTb 1 TPaHCMOPTUPOBATb B OObIYHbIX
6annoHax. 1o 3ToW NpUYKnHe aueTuIeH Noy4YatloT BO
BpeMsi CBapOYHbIX paboT. 15 3TOM Lenu ncnonb3y-
0T aLleTMNEeHOBbIE reHepaTopbl. B 3TMx reHepaTtopax
Kapbua Kanbums BCTynaeT B peakunto ¢ sogon. Mo-
YYEHHbIN aueTUNeH NepeMeLLnBatT C KUCIOPOAOM
n oxuratoT. [pu ropeHnn aueTuieHa Ha BO3ayxe pe-
aKUMs MOET YaCTUYHO 1 BbIAENSETCA Masio TENAOThI.
Ho cmecb aueTnneHa ¢ KUCI0POAOM rOpuUT BbICTPO
N B 9TO BpeMs Bblaendetca 60/blloe KOMMYECTBO
Tenna. B pe3ynsrate BblAeNEHHOW TeN10Thl 06pasyeTca Bbicokad Temneparypa (3000°C).
[Npwv 3TON TEMNEpaType MeTa /bl PACM/IaBAAOTCSH, UX BAPAT UIN PEXYT.

AUETNNEH, B OTINYME OT 3TaHa M 3TUEeHa, Ha BO34yXe roput KONTAWKMM Nn1iaMeHeM. |_|pl/1-
YMHa 3TOro — 60/Ibllad MaccoBasa A0S yrnepoaa B auetnneHe.



AJIKUHbI

@ [poBepbTe N3yYeHHoe

1.

N\

Mpn KaKUx peakuusx nonyyaetcs aue- | 8- Onpeaenute cootsetciaue.
TUAEH? Beujectso, nosy4yeHHoe B peakuymm
. 1. ANKWH
1CH 1500°C
! . 2. AnkeH
2. CH; - CH,Cl + KOH(Cmm) —> 3. AnikaaveH
3. CH,Cl - CH,Cl+2KOH ,_ —— Peakuusi
4. CH,Cl - CH,Cl + Zn ——> a. CHy = CHCl - CHs + KOH iy ——>
b. CaC,+H,0——

2. [loyemy npu OEACTBUN  LLEMNOYHOIO ¢. CH; — CHCI — CHCI — CH, + Zn —*
pactBopa KOH Ha 11-gnbpombytaH q | ' ;
nony4atoT OyTuH-1, @ NP AENCTBMM Ha - CH; — CHCI - CHCL - CH; + 2KOHcu ) }
2,2-0uxnop6yTaH noyyaT 6yTuH-27? e. CH,Cl - CH,; — CH; — CH,Cl + 2KOH cuupy —
C 7.

. CpaBHUTe TemMnepaTtypy KWUMeHUs mneH- CH
TMHa-1 1 3-metundytuHa-1. O6ocCHyhTe P .
CBOW MbIC/IN. CH,~CH~C~CH, +2KOH 5~
Cl Cl
CKOonMbkO  NUTPOB  (HYy.) aueTuneHa .
nosly4YaeTcs npwv NosHOM peakumum 128 r CH3_(,:H_(,:H ~CH,~CH, + ZKOH ¢y
Kapbuaga KanbLUunsa C BOOOWN? cl c
A) 22,4 B) 33,6 c)nz2 3aBepLlunte peakunn 1 Ha3oBUTE MOMy-
D) 44,8 E) 56 UeHHble BeLlecTBa Mo MeXAyHapOLAHOWM
HOMeHKNaType.
ArperaTtHoe COCTOsiHME MPU 0ObIYHbIX 8. Corocrasbre MPOAYKThl PeakLUmid, nony-
YCIOBUSIX YeHHbIX B3avMOAENCTBUEM 2,2-ANX10P-
SKUAKOCTb Fas OytaHa 1 2,2-auxnop-3,3-aumetnnodyTaHa
co cnupToBbIM pactBopom KOH. Mouemy
OHW OT/IMYATCS MO MECTY MOMOXEHUA
TPOWHOM CBA3M B MMaBHOM Lenu?
Pacnpepenute faHHble BellecTBa No
CXEME. 9. M3 5-Tn monei MeTaHa nosy4yatoT 1 Mo/b
1. MponeH 4. AnBuUHUAN
aueTtuneHa. Bbluncnunte BbIxod MPOAyKTa
2. MNponuH 5. 13onpeH 6%)
0 ).
S BT A)50 B)40 C)60 D)80 E)20
10.

9TaHT>9TVI}'IeH ——> 1,2-anbpomaTtaH — AueTunen

b

Onpenenvte COOTBETCTBYIOLIME peaKkLny NpeBpaLleHnii: Aeruaposarme () u

aernaporanoreHnpo
A) I-c; II-b

1.

B) I-a; II-c

BaHue (Il)

Q) la; lI-b

D) ll-a; I-b E) ll-a; I-c

\

Hanuwwute YpaBHEHNA peakunin, CornacHo cxeme.




XuMmunyecKkmne cBOUCTBA
aNKWHOB

N3roTOB/IEHHbIE, N3 N1aCTUYECKOro Matepuana. VIHorga nx HasoieatoT «[1BX okHa n
aBepu.

Kakum gewjecmgom No/I3yHMCA npu Uu3eomosaeHuu 3mux OKoH U 6eepe17?

N\

(B nocnegHee Bpemsa B KBapTUpax ¥ B oducax MNOMb3YyOTCH OKHa W ,D,BepM,\

AJIKUHbI

J

Tak Kak B MofieKyne ankMHOB eCTb -CBS3b, 419 HUX TOXE XapaKTepHbl peakumnn npu

CO-
eVNHEeHNA. KpOMe 3TOro, ankuHbl eLlé BCTYNatoT B peakunto OKNCIeHNA N 3aMeLlleHNs. &

JeatenbHOCTb o

TpyoKa, 3 NPoBUPKK.

MaHraHaTta Kanus. B Tpetbein npobupke nNpuroTaBInBaoT aMMMaUHbI PAacTBOP H

KO/IM4YecTBe, 3ateM A006aBnatoT 5%-1n pacTBOp aMmuaka B BoAe A0 MOJHOro pa

HUTpaTa cepebpa(l).

Ymo sl Habrodaeme npu nponycKaHUU ayemusneHa Yepes pasHele pacmeopsi?
Kaxoe bl npednoxume ypasHeHue peakyuii?
Kakum 6ydem HazsaHue gewjecmea, nosy4eHHO20 NPU NPONYCKAHUU QYemUueHa Yepe3
6pomHyto 800y?
\_ ITo KakuM XumuyeckumM c8olicmeam anKuHbI OMAUYAMCA OM ANKAHO8?

PeaktuBbl 1 o6opygoBaHue: Kapbua Kanbuus, noBapeHHas Ccofb, BoAa, 6poMHada
BOJa, PAaCTBOP MepMaHraHata Kanug, HuTpat cepebpa(l), aMmmmnayHasa Boaa, Kpyrio-
OOHHasa konba (konba Biopua), WTatuB, kanenbHad BOPOHKa, Mpobka, ra300TBOAHASN

CHadana B 0aHy 13 NPoOMPOK HanmBatoT GPOMHYIO BOAY, B APYrylo — pacTBOp nep-
TpaTa cepebpa(l). Ana atoro B NpobupkKy NoMeLLaloT HUTPAT cepebpa(l) B Manom
TBOpeHusa HuTpata cepebpa(l). OtaenbHO NoMy4vatoT aueTuleH Kak B NpedblayLilen

Teme. [lanee NosyyeHHbl aleTuneH nNpomnyckaloT cHadana vyepes 6poMHyio Boay,
3aTeM Yepes pacTBOp NepMaHraHata Kasns U B KOHLe Yepes aMMmnadHbli pactBop

~

l/]_

C_

J

Peakuusa npucoeanHeHns

ANKNHBI BCTYNAKOT B Peakumnio NpUCcoeAmMHeHnsa ¢ BOAOPOAOM, rafioreHamMu, raloreHoBo-
aopogamu, Bogon v ap. 113-3a Hanuuma AByxX m-CBA3€M B TPONHOW CBA3M peakumns npmuco-

eaAnHeHnd nNpoTtekKaeT B ABYyX CTaanax.

AnknH —— BellecTtBa ¢ ABOMHOW CBA3bI0O —— [pefenbHble BelecTBa

Wi A




B 370 Bpema B 1MX MOJIeKynax aToMbl yrinepoaa npu TPOnHoM CBA3M U3 Sp rMGpuaHoro
COCTOSIHUSI NepexoaaT CHavana B sp?, a noToM B Sp° rubpuaHoe COCTOSHME.,

MpucoeamHeHve Bogopoaa (MMapuMpoBaHmne) NpoTekaeT Nnod AenCTBMeM KaTaamsatopa:

CH=CH + H,“™— CH,=CH,

3TUH 3TeH

CH,=CH, + H,“> CH—CH,

3TeH 3TaH

AJIKUHbI

S)Y peakunn cxematnyeCkr nokasbliBatoT B C/ieaytollemMm Bnae:

CH=CH Hrwr, oy = cg, e, cg— cq,

Kak 1 ankeHbl, ankuHbl Toxxe obeclBeYrBatoT BPOMHYIO BOAY, 3Ta peakuna saBIsSeTcs
KauyeCTBEHHOW peakunen 1 Ha ankuHbl.

CH=CH 2%+ CHBr= CHBr 2>~ CHBr, — CHBr,

3THH 1,2-pu6poMaTeH 1,1,2,2-TeTpabpomMaTaH

Mpumep | .
G (1)

1,7 rpaMMm ankmnHa NOMHOCTbIO BCTyMNaeT B peakumio ¢ 400 rpamm 2%-ro pactBopa 6pOMHOW
BoAbl. CKO/IbKO aTOMOB YI/1epO/a HAaXoAaTCH B SP° rOpuan3aummn 8 MOIEKyNe afnkmnHa?

B 400 rpamm 2% pacTtBope 6poMHON BOAbl MMeeTcda 8 rpaMm Bry. 1 Monb anknHa pea-
rvpyeT ¢ 2 mongamu 6poma.

1,7 8r
CH, ,+2Br,——CH, ,Br,

(14n-2)1 21601

L7r-------- 8r

(14n-2)r------- 320 r

14 —2=1’7'320=68
8

n=>5

3HaYuT, B ankmnHe MMeeTcs NATb YrepoaHbIX aTOMOB. B ankuHax 2 yrnepoaHbix atoma
6bIBaIOT B SP rMGpuansaumm, a octansHble — B Sp° rnbpuamsaumnm: 5 — 2 =3

MNpoBepbTe cebs

G (2]

2 rpamMma nponmHa NoAHOCTbIO BCTyNatoT B peakumio ¢ 500 rpammammn 6poOMHOIM BOAbI.
Onpepenute maccoByto gomo (%) Opoma B OPOMHOM BOAe.

3,2%




B npucyTtctBuM KaTanusatopa aueTuneH COeanHAETCA C X/TOPOBOLOPOLAOM B MOJIbHOM 10
oTHoLWeHuK 1:1 1 obpasyeT BUHUIXI0PUA.

CH =CH + HCl —**— CH,=CHCI

BUHWIXJIOPUI

Mpu 06bIYHBIX YCIOBUSIX BUHUAXTOPWA — ra3006pasHoe BeLecTBo. V13-3a Hannuns ABoii-
HOI CBA3M B MOJIEKY/IE OH MOIMMEPKM3YETCS.

AJIKUHbI

nCH2=(|JH% —CH,— ClH—
Cl Cl |n

BuHwixiopun  nonmBuHMIXIopu (ITBX)

MONNBUHUAXOPWUA — OAMH M3 NONMMEPOB, KOTOPbIM B HACTOALLEe BPpeMSA HaLWEN Wnpo-
Koe npuMeHeHne. OH YCTOMUMB NO OTHOLIEHUIO K AeCTBUAM XMMNYECKNX BelllecTB. Ero
NCNONb3YIOT 47151 U3rOTOB/IEHNSA OKOH, ABEPEN, Xat3el, NOKPbITUIA 419 NOABECHbIX MO-
TO/IKOB, N/1AaCTMacCCOBbIX TPYO, MCKYCCTBEHHOW KOXW 1 Ap. MonuBuHUAXnopua obnagaet
CBOWCTBaMW AM3NEKTPUKA, MOITOMY U3 HEFO M3roTaBAMBalOT Kabesb 1 31eKTPOU30AaLM-
OHHble MaTepwuarbl.

[NprcoennHeHne raroreHoBOLOPOAOB K HECUMMETPUYHbBIM a/TIKMHaM NnpoTekaeT no npa-
B1Ny MapKoBHMKOBA:

Br
¥ ; |
CH E(P—CH3 + HBrﬂ»CH2= C—CH,

2 - 6pommponeH

AUETUNEH 1N ero roMoNorn B KUC0M cpeae B NPUCYTCTBUM COMEN PTYyTW NPUCOEANHS-
0T BOAY (rmapaTtauuns). 9Ta peakums Ha3blBaeTCca peakumen Kyyepora. MNpu ruapataumnm
aleTnaeHa nomyvaeTcs NPOMEXYTOUHbIA NPOAYKT — BUMHM/IOBbLIV CrivpT. BellecTsa, y Ko-
TOopbIX ruapokcunbHaa rpynna (OH) HaxoauTca y atoMa yrnepoaa npu ABOMHOM CBA3M,
HeyCTOM4YMBbI, MO3TOMY BMHWIOBbLIA CIMPT B MOMEHT ero o6pa3oBaHns 3a CUET BHYTPU-
MOMEKYNSAPHON NeperpynnnMpoBKX NpeBpallaeTcs B YKCYCHbIM anbaerna.

40
[CH=CH-OH | —CH,—C_

BUHMJIOBBIN CIIUPT YKCYCHBIH abJierus

\

t, Hg', H'

CH=CH + HOH




AJIKUHbI

© 06cyxaenune

Ha ocHose npodykma peakyuu ayemunera ¢ 800oli npozHo3upyiime cmpoeHue
npodykmoe peakyuii nponuHa, bymuHa-1 u 6ymura-2 ¢ 8000l.

|_|pl/| rmapataunmn gpyrmx aikeHoB Mony4vatoTCA KeTOHbI.

t Hg'  H'

CH=C —CH, + H,0 CH,~ C—CH,

(@)

aleToH

Monekynbl aueTuieHa COeAMHAOTCA APYr C OPYrom U 06pasyloT pas/inyHblie NpoayKThI.
[Mpu NponyckaHnKn aueTuneHa Yepes BOAHbIN pacTBOp coneit xnopuaa mean(l) n xnopmaa
aMMOHWS OH AMMEPUIYETCH, U B 3TO BPeMs 06pasyeTcyd BUHUIALETUNEH.

CuCl, NH,CI

CH =CH + CH=CH CH,=CH—-C=CH

BUHMWJIAlETHJIEH

Mpy coeamHEeHUn C OOHUM MOJIEM X/I0OPOBOAOPOLA BUHMMALETUIEH NpeBpaLlaeTcy B
X/TOPOMNPEH.

CH,=CH—-C=CH + HCl > CH2:CH—C|:CH2
Cl

XJIOpOIIpEH

|_|pl/l NnponyCckKaHnm aueTn/ieHa 4epes HarpeTyto pr6Ky C aKTMBMPOBAHHbBIM YI/1E€M OH TpU-
MepunsyeTca C O6pa3OBaHl/leM 6eH3ona.

3CH = CH 252, ¢ H,
6eH30.J1

Peakuun okucneHuns c NnepMaHraHaToM Kanus

ANKWHbI, KaK 1 ankeHbl, 1erko OKUCIAOTCA C pacTBOpaMm oKMcIMTenen. Hanpumep, ecnm
Ha anKWHbI NoaercTBoBaTh pactBopoM KMnQO,, To cpasy e ncuesaet dronetoBas okpac-
Ka pactBopa (pactBop obecuBedrBaeTcs), U nonydaetca ocagok MnO, 6yporo ueTta.
DTa peakuus aBAgeTCa peakumen onpeaeneHnsa ankMHoB. MNpu nponyckaHuy aueTuieHa
Yepes pacTBOP NepmaHraHata Kanus, OH NpeBpaLlaeTcs B LLABENeBYIO KUCMIOTY:

KMnO,
_—

CH=CH + 4[0] HOOC —COOH

1IaBeJICBas KUCJIOTa

Peakuwns 3amelLeHns

B Monekyne anknHoB CBA3b, 06pas3oBaHHas Mexay aToMOM yrnepoada npu TPOMHOW CB-
31 1 aToMOM Bofdopoaa, 6onee nonsipHas, 4emM CBA3M, 06pas3oBaHHble Mexay APYrMMu
aToMamu yrneposa ¢ BoAopoAoM. [103TOMy aToM BOAOPOAA, COEAMHEHHbIN C Yrepoaom
NPV TPOMHOM CBA3M, CTAHOBUTCA MOABUXKHBIM 1 MOXET 3aMeLLaTbCs aToOMaMy MeTasl/10B.




Hanpumep, npy nponyckaHum alueTnaeHa 4Yepes aMmmMradHblin pacTBop okcmaa cepebpa(l)
BblMagaeT ocafok auetunennaa cepebpall). AMMMadHbIi pacTBop okcnaa cepebpa(l) Ha-
3blBaeTCa peakTMBoM TonneHca. YpaBHeHWe peakuny MOXHO Bblpa3nTb B MPOCTOM BUAE,
Kak MokasaHo HUXe.

CH=CH +Ag,0 ¥ Ag —C=C—Agl + HO

aretunenun cepedpa (I)
[Noxoxue peakunn NpoTekKatroT C aMMnaYHbIM PACTBOPOM X1opnaa Meﬂ,l/l(|) n C HaTprem.

CH=CH + 2CuCl % Cy —C=C—Cul +2HCI

anerienun menu (1)

CH=CH +2Na % Na—C=C—Na + H,

ALCTUJICHU] HATPUs
B otnyne ot MOMEeKy/bl aueTn/ieHa B MOsiekyne npornrnHa atToMomM MeTasijla 3aMellaetcq
oanH aTtoM BoOAoOpoOAa.
_ NH, _
2CH—C=CH+Ag,0 —> 2CH-C=C—Ag| + H,0
21N peakunn ABNA0TCA OTNINYNTE/TIbHbIMW peakKunaMn ANnd aJIKMHOB, B KOTOPbIX TpOl71—

Hasa CBA3b HAaxXOAMTCS B Hadane yrnepoaHon uenu, oT ApYrux HenpeaenbHbiX yrieBo-
[0pOAoB.

Q [IpoBepbTe U3yyeHHoe ™

1. lMokaxuTe NpoayKT TPUMepPU3aLmnm 5. Ckonbko Bcero monen H, 3atpaturcd Ha
aueTunieHa. NnofiHoe rnapupoBaHne cMmecu 1 Monsg
A) ANBUHWA B) rekcaH NPOMNMHa 1 2 MoNen BUH1NauetTuneHa?
C) 6eH3on D) atnnen
B) BB 6. [pyv NponyckaHMM ra3oBOW CMeCH,

COCTOSILLENA N3 ITUAEHa W aueTuneHa,
yepes aMmMadHblii pacTBOp OKcuaa
cepebpa(l), B3aToro B u36bITKE, 0Ob-
EM ras3oBOW CMeCU YyMeHbLUaeTCd Ha
60%. Hangnte M™MonbHOE OTHOLWEeHue
[V(CoHa) 1 V(C,H,)] rasos B cmecw.

2. Onpegenvte NpoaykT, 06pa3oBaHHbIN
NpVCOEeaMHEHNEM K MONIEKY/IE MPOMNMHA
OfOHOM MOonekynbl 6poma.

A) 1-6pomnponeH
B) 1,2-anbpomnponaH
C) 1,2-anbpomnponeH
D) 2-6pomnponeHr

E) 3-6poMnponaH 7. MpennoxuTe cnocobbl NONyYeHUs

XNOPONpPeHOoBOro Kaydyyka n3 MmetaHa.

3. |_|pl/l NMOMOLLM KakKnx BelleCTB MOXHO

OTANYUTE OYTUH-1 OT ByTHUHA-27 8.
OO6OCHyITe CBOI OTBET. t, C erus
4. MNpouncxoauT N obecupednBaHmne a0t ot +HO +H,0,Hg", H"
6POMHOVI BOABI MPOAYKTOM, 06pa30- -CO  —Ca(OH),
BaHHbIM N 7 - *+Ag,0 (NH,)
PV B3aMMOAEeNCTBUM auetn
neHa ¢ 6pOMOM B MO/IbHOM OTHOLLIE- Hanuwute ypaBHeHUs peakuuii cornac-

H1KM 1:1? O60CHYITE CBOU MbIC/IN. HO Cxeme.

10

AJIKUHbI




AJIKUHbI

9. Pacnpepnenvte BellecTBa Mo CXeME.

MNpoayKkT peakumn

Monumepusyetcs He nonumepmsyertca

I 1Monb auetuneHa +1mMonb xnopoBogopoga —>

[l 1™Monb BUHMNaLeTuneHa + 1 Moib xnoposogopoga ——>
[l 1 monb auetnneHa + 2 mona 6poma ——»

V. 1monb auetnneHa +1Monb BOAoOpoaa —

10.
Xtk yy  HA 7 N2 3-auMeTH6yTaH
X +H,0, t, kat. A
—
Y +H,0, t, kat. B
Pacnpepenute BelwectBa X, Y, Z 1 B B HUXeykaszaHHOM cxeme.
/ Yrnesogopog ——»
OpraHuyeckoe
BelleCcTBO
BeuwectBo
C QyHKUMOHaNbHOM ——— >
rpynnown
M.
+1 moms H +1 1 +1 301 KOH g0, t
1MONb alleThneHa ———pbKhy ¥ ol oy H1nKOHawn t o o

Hanuwinte ypaBHeHNsA peakLmii COrnacHoO cxeme.

12. ConocraBbTe XMMNYecke CBOMNCTBA 3TaHa, 3TUeHa 1 aueTuieHa 1 BHecuTe B
avarpamMmmy BeHHa COOTBETCTBYOLLME YTBEPXOEHNSA!

TaH

ITnneH AueTtunenH

1. MpenenbHoe coegnHeHne
2. OKMCNeHMEM ero noydaeTca ABYXaTOMHbIA CrnpT

3. He BCTynaeT B peakumio ¢ aMmMmMadHbiM pacTBOpoM xnopuaa meau(l)
4. ObecuBeurBaEeT pacTtBoOp OPOMHOM BOAbI

5. Mpwu cropaHnn 1 mong BellecTBa nonydaetca 2 monga CO,

6. MNpn peakunmn ¢ BOAOW NOMyYaeTCHa YKCYCHbI anbaeruns

7. BcTynaet B peakumio 3aMelleHns




% .\,w
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,A\JJMKﬂoanKa 5|



R
>
w
=
m
lﬁ

LNKJIOAJIKAHbI

[omonornyeckun pag
LMKN0aNKaHOB, rpaduyeckue
GopMybl M NPOCTPAHCTBEHHOE
CTPOEHMe UX MoKy

Mbpuansaung \
BeulectBo Yron ceasu
YINepOAHbIX aTOMOB
AnkaH sp3 109028
LinknoankaH sp° )D§QQ€<

@ Hecmomps Ha 0duHakogoe 2ubpudHoe cocmosHue amomog yenepoda 8 Moaekynax
K Q/IKOHOB U YUKAOQAKAHO8 BA/EHMHbIE y2/ibl Pa3HbIE. KK 8b1 00bACHUME NPUYUHY 3moeo?/

fomonorunyecknm psag u rpapuyeckne Gopmysbl LMKNOaIKaHOB

LlnknoankaHbl MOXHO paccMaTpmBaTh KakK UMKNNYECKYO cbopMy a/IKaHOB.

He meHee Tpéx aTomoB yrrieposd. ABYyMSA aToMaMu yr7iiepodd n CTAHOBUTCH v
BAJ/IEHTHbLIM.
H\ /H CH,
C
/ \ / C \ H,C—CH,
H H
c—c “

c—c~

u- H

MepBblii NpeacTaBuTeb LMKI0aIKaHOB Ha3biBAETCA LMK/IOMPONaHOM.

JeAtenbHOCTb 0 N

Cocmasbme 2paguyeckyro popmysy YUKA0GAKAHO8 HEPa38emeneHH020 CMPOeHUs C4, 5u 6
amomamu y2nepoda e Mosexyse.

Hanuwume mosekyaspHyto gopmMysy U HI38aHUe IMux geljecme.

Cocmagbme 06ujyro Gopmyny YUKAOANKAHOS.

TakmM e cnoco60oM MOXHO COCTaBUTb rpaduyeckyto GopmMyny ApYrmx LMKIO0anKaHoB.

CH, ~ CI&
CH, Hz(li—C|H2 - C/ AN cH HZ? CH,
2 2
H,C—CH HC—CH \ H,C CH
’ ’ : : H,C—CH, T

TUKJIOIPOIIaH LII/IKJ'I06yTaH OUKJIOINICHTAaH IMUKJIIOICKCaH




Kak BMAHO, B COCTaBE UMKN0AIKaHOB YMCI0O BOAOPOAHbLIX aTOMOB B ABa pa3a 6o/blle
yucna yrnepoaHbix aToMoB. 1o MexayHapoaHOW HOMeHKNaType yrneBoaopoabl UMKAN-
Yyeckoro cTpoeHus ¢ obulen dopmynon C,H,, (N > 3) HasbiBaloTCA UmkaonapaduHamm
nNu umnknoankaHamu. LinknoankaHbl Takxke Ha3blBaloT LMkIonapabuHamMu.

LinknoankaHbl eLEé MOXHO nokasaTb B criefytouen popme:

/N

HUKJIOIpONaH I.[PIKJ'IOGyTaH IHUKJIOIICHTaH IUKIIOTCKCaH

puwep \

agen (1)

KakvmM no HoMepy npeacraButeneM B rOMOIONMYECKOM pPaay OydeT UMKN0aaKaH, uMeto-
LM B Mmonekyne Bcero 15 atomoB?

Tak kak obuaa dopmyna umknoankaHoB C,H,,, obulee uncno atomos 6Gyget n + 2n =3n.
3n=15
n=>5
[NepBbll NpeacTaBUTENb LMKI0aNKaAHOB MMeeT 3 atoma yriepoaa, noatomy CsHyg bynet
. Il npeacraButTenemM roMonorM4yeckoro paaa.

MpoBepbTe cebs ~N

e (2)

OTHOCUTEIbHAA MecTo B
BeulecTtBo
MOJIEKY/IIPHAs Macca  FOMOJIOFMYECKOM PAady
AnkaH m VI
LlnknoankaH m +12 X

Onpepenute X

aD v
\_

MpocTpaHcTBEHHOE CTPOEHME UMK/10a/IKaHOB

© 06cyxaenne

Ylcnon3ys 3HaHUA N0 MOMeEMamuKe, 8CNOMHUMe 8bI4YUCAEHUS Y2/108 8 MPEY20/bHUKE,
keadpame, namuy20/b6HUKe U wecmuy20/bHuKe. CKo/bKo 2padycos, CO0MBemCcmeeHHo,
bydym yenibl C8513U 8 YUKAONPONGHE, YUKA0bYMaHe, YUKAONEHMAHe U YUKA02eKcaHe?

PaccMoTpuM NpPOCTPaHCTBEHHOE CTPOEHWE LMKI0a/IKaHOB Ha npuMepe obpa3oBaHus
MOMeKy bl UMKNonponaHa. B unMknoankaHax atombl yrnepoaa Haxoaatcsa B sp° rubpua-
HOM CoCTOSHUW. [Tpn 06pasoBaHUM MOMEKYN LUMKI0AKAHOB KaXAbld aToM yriepoaa
obpasyeT 4 sp° rnbpuaHelie opbutanu. [ise rmbpuaHblie opbutanmn y4acteytor B 06paso-
BaHWW CBA3M C BOAOPOAOM, @ ABE Apyrne o6pasytoT CBSA3MN C COCEAHMMN aToMaMu yrie-
poaa. [Npy 06pa3oBaHUM XMMUYECKMUX CBA3EN Mexay aToMaMu yriepoaa NponcxoanT
nepekpbiBaHne rmbépuaHbix opbuTanen, B pesysbrate Yero YMeHbLUaeTCa Ba/IEHTHbIN
yron. OH, B OT/In4Me OT MOMEKY/ ankaHa, coctaBnsaeT He 109°28, a paseH 60°. Huxe
nokKasaHbl CPaBHUTE/bHbIE CXeMbl 06pa30BaHMA MOEKYT MeTaHa 1 LIMKIoMPOonaHa.
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10928 109'28,

10928

LNKJ/IOAJIKAHbI

[pn o6pazoBaHUM MONEKY/bI [Mpn obpazoBaHMK MONEKYbI LMKAOMPONaHa CBA3N MexXay
MeTaHa BCe BaJ/IEHTHbIE CBA3N, aToMaMu yrnepoga o6pa3yloTca 3a CHET NepekpbiBaHMS
06pasyIoT yr/bl paBHble rMopuaHbIX opbuTanem, B pesynsrate yiibl CBA3en
109°28' YMEHbLUAIOTCA 1 CTAHOBATCA paBHbIMKM 60°

B mMonekynax UMKNoankaHoB, B OTIMYME OT ankaHoB, rMOpuaHble opbutany, y4acTByto-
lWme B 06pa3oBaHNM CBA3EN Mexay aToMamMu yrnepoaa, HaxOASaTCS B HamnpsKeHHOM
COCTOAHMM (MHOTA@ 3TV CBSA3M Ha3bIBalOT «O0aHAHOBbLIMUY» CBA3AMM). DTO HaNpPsKeHue
PAacTET C yBEeIMYEHMEM OTK/IOHEHWA YITIOBbIX CBA3EM aTOMOB Yriepoaa OT HOPMasibHOro
nonoxeHuns (109°28). 3To OTKNOHEHNE Ha3bIBAIOT YITI0BbIM HAMPAXKEHNEM.

10928’

3a cyeT HanpsaxeHns rMopUaHbIX «baHaHoBas» CBA3b
opbuTanen BareHTHbIE YITbl B MOJIEKY 1€ LMKIONpOonaHa
yMeHbLuatotes ot 109°28" o 60°.

To e camoe HabnwhaeTca Npy 06pas3oBaHNKM APYr1MX MONEKYN LUMKI0AnKaHoB, U bl
ceazen otnmndatorca ot 109°28'. Hanpumep, B Monekyne LumknobyTtaHa yriibl CBA3EN paB-
Hbl 90°, B Monekyne umknoneHtaHa — 108° a B Monekyne umknorekcaHa — 120°. Huxe
[laHbl LLapOCTEePXKHEBbIE MOAENN MONEKY LMKAOMPONaHa 1 uMknobyTaHa.

LapocTepKHeBas Moaeb LapoCcTePXKHEeBast MoLeNb
MOJIEKY/bI LMKAOMpPOnaHa Monekybl ULMKNobyTaHa

Yem 6onblie B UMKIoanKaHax pa3mMepbl UMkKia, TeM MeHblUe Yyr/ioBOe HanpaXeHne.



Q [lpoBepbTe N3yYeHHOE

1. B Kakunx Monekynax 4ncio atoMoB BO-
[opoaa oanHakoBoe?
1. 6yTaH 2.UMKNONpPonaH
3. 6yTeH-2 4. UMKIONEeHTaH
A)1,2 B)3,4 O1,3 D)2,4 E)1,4

2. Pacnonoxwre BelllecTsa B Nopsaaxe yse-
JIMYEHNA YMCNa O-CBA3EN B MOJIEKyNax.
1. nponeH
2. nponaH
3. umknonponaH

3. Pasgenute opbutanu, yyacTeyollne B
o6pa3oBaHUM CBA3EA MONEKynbl Lu-
knobyTaHa, Ha 2 rpynnbl — rmépuaHsbie
N HermbpuaHble — W onpegenute mnx
ymcno. CpaBHUTE UYMCAO 3TUX opbuTa-
nen C YNcoM rmbpuaHbIX U Hermbpua-
HbIX opbuTanen, y4acTByloLmx B obpa-
30BaHMK CBA3EN B MO/IEKy1ax byTaHa U
6yTeHa-2.

4. Kak Mbl yXe 3HaeMm, eciiv B Monekyne
asikaHa OT HecoceaHnx aToMOB Yrepo-
4@ MbICNEHHO OTUWEeNUTb MO OAHOMY
aToMy BOAOPOAa, TO 3a CYET 06pa30oBa-
HUSA XMMUYECKON CBA3N MeXAy 3TUMM
aToMamMu MOoyYalTCa  UMKAMYeckme
yrnesogopodbl. CocrtaBbTe rpaduye-
Cckyto GopMyny UMKoankaHa, KOTopbli
nony4daeTcy oTuienneHmemM aToMoB BO-
Aopoaa oT NepBOro 1 TpeTbero aToMoB
yrnepoga B monekyne OyTaHa.

5.ConocrtaBbTe NpOCTPaHCTBEHHOE CTpoe-
HWe MOMEKYN LMKAonponaHa v LMkNoot-
yTaHa 1 0ObACHUTE NPUYKNHY Pa3INYNg
YITI0B CBA3EN.

6. [MponaH ¥ UMKIONpONaH OT/IM4YakTCA
Apyr ot Apyra:
1. TnépmnaHbBIM COCTOSTHMEM aTOMOB
yrnepoaa
2. 4Yuncnom C — C cBs3el B MOeKyne
3. Yncnom aToMOB BoAopoaa B Mosne-

Kyne
A) TONbKO 1 B) tonbko 2
C) Tonbko 3 D)1, 2
E)2,3

7. MNoueMy yroBoe Hanps>XeHne B MO-
nekyne unknobytaHa MeHbLUe, Yem B
MoneKyne LnkionponaHa?

LnknonponaH

N\
/ N\

MNponeH —» —» [lponaH

Vicmonb3yss HuXKeykazaHHble yTBepXae-
HWNH, 3aBEPLUNTE CXEMY.

1. Monekyna mnmMmeet 12 rubpuaHbix opou-
Tanemn

2. O6bulee yncno aTomMoB B MOJIEKy/e
paBHO 9

3. Monekyna ob6pasyeTcs TONbKO 3a cyeT
O-CBA3EN

4. Monekyna C OTKpbITOM Lenbto

9. MoueMy B OT/IMUME OT MOJIEKY/bl NMPO-
naHa B MOJSIEKy/e UMKIoMponaHa nMe-
eTca «baHaHoBas» CBA3b?

10. Yncno ceaAzen
Beuwectso
[NonspHble HenonsapHble
LnknoankaH 8 y
A/IKaH X 2
Bbiuncnunte cymmy x +y.
11. 3aBepwnte cxemy.
LinknoankaH

L

Yucno atomoB
BOAOpOAda B
Mosekyrne =

Yucno atomoB B
Mosnekyne =

~ —

ymncno OTtHocuTEeNbHasA
cBsa3zen MonekynspHas
B Monekyne =3n — 3 mMacca =

LINKJIOAJIKAHbI
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HomMmeHKnatypa 1 nsomepus
LLMKNOaNKaHOB

ﬂ(aK Mbl y>KE 3HaeMm, ecnm B MOJIEKY/Ne ankaHa OT HECOCEAHMX aTOMOB yrnepoua
MbIC/TEHHO OTLLENUTb MO OQHOMY aTOMy BOAOPOAA, TO 3a CHET 06pa3oBaHUgA XMMU-
UEeCKOW CBSA3M MexXay 3TMMK aToOMaMu Yrmepoda NoaydatTca UMKInYeckue yrne-
BOLOPOAbl. Hanpumep, ecniv B Monekyne npornaHa oT NepBoro 1 TPETbEro aToMoB
yrnepona oTlWennTb N0 OAHOMY atoMy BOAOPOAA, TO MeXaAy 3TMMKU atoMaMu yrie-
poaa obpasyeTrcd CBA3b, B pely/ibrate obpasyercda Mosekyna umknonponaHa. B
MoneKyse xe 6yTaHa OT HECOCEAHMX aTOMOB Yyriepoda MOXHO MO-pa3HoOMYy OTLLe-
MUTb aTOMbl BOAOPOAA.

puEn o wwmw o wwwwy
HHHH HHHH HHHH

Kakue u3 nosyyerHsix YUKA0QIKAHOB 00UHAKOBbIE, G KAKUE — PA3Hble sewjecmea?
Kakumu cxoxcumu mexdy coboli ocobeHHocmaAmu 061a0arom pasHele YUKAOGAKAHbI?

N

HomeHknatypa

JledaTenbHoOCTb 0 N

Huxxe paaHbl LmknoankaHbl Pa3BETBAEHHONO CTPOEHUA 1 Ha3BaHUA UX MO MEXAYHa-
POLHOM HOMEHK/IAType.

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-AUMeTHIIIUKIOTIEHTaH 1-MeTu/-2-3TUILHUKJIONPONaH

Cocmagbme an20pummsl 015 HAUMEHOBAHUS YUKAOGAKAHOB N0 MeXOYHapodHOU
HoMeHKAamype.

. J

CornacHo MexayHapOoAHOW HOMEHKNaType Ha3BaHWs HePa3BETBNEHHbBIX LMK/I0aIKaHOB
06pasyoTcst OT COOTBETCTBYIOLLMX a/lKaHOB C aHa/forMyHbIM YMC/IOM aTOMOB Yr/iepoaa
NOCPEeACTBOM NpUbaBAEHMA K HAM MPUCTABKU «UMKA0». Hanpumep:

CH, AL
H,C—CH /XX
CH, g I c\ /CHZ H2(|3 (|?H2
H,C—CH, H,C—CH, H,C CH,
_ ~N
H,C—CH, A
LUKJIONIPOIIaH I.[I/IKJ'IOﬁyTaH IMUKJIOIICHTAaH IMUKJIOTEKCaH

Ecnm B uMkne vMeetcs odvH paankan (3aMectutesb), TO MPpU Ha3BaHWMKM LMKIOaIKaHa
aToMbl yrnepoaa, obpasytolmne UMK/, CYUMTaOT OCHOBHOM Lienblo, BHaYasie HasblBatoT pa-
[VKasn, 3aTem HasBaHue UvKna.



H,C— CH—CH, CH, 10

H,C—CH, H,C— CH—CH,— CH,
MeTl/III].U/IKJIOGYTaH STUJIUKJIONPOIIaH

Ecnu B umnkne MMEeKTCA HECKOIbKO paankanos, TO Ha3BaHWE LMKI0a/IKaHOB ocyLlecCT-
BNIFAIOT B HMXKEYKA3aHHOW NOC/1e40BaTE/IbHOCTH.

1. TpoBOAST HyMEpaUMO aTOMOB YIIIepoAa B Lnkae. Hymepauuio npoBOAAT Tak, YToObI
CyMMa HOMEPOB aTOMOB YI/1epoa, K KOTOPbIM NpucoeanHeHbl pagnkansl, Oblia
HauMeHbLlen.

LINKJIOAJIKAHbI

H,C— CH—CH,

3| 2|

H,C— CH—CH,

2. YuTtaT HOMep yIrepoaa, K KOTOPOMY MPUCOEANHEHbl paamnKasbl, Ha3BaHMS paavka-
JIOB, @ NOTOM Ha3BaHMe IMaBHOM LEenu.

H,C— CH—CH,
H,C— CH—CH,

1,2-AuMeTHInUKI06y TaH

EC/M UMKN COOEPXMUT pasHble paavikasbl, TO HyMepauuio NpOBOAAT, HAUMHAA C atoMa
YINepoaa, y KOTOPOro HaxoOMTCH MPOCTOi paankasn. Mpu HasbiBaHUM LMKAOaKaHa pa-
AvKanbl YNTAKOT B Nopagke OT MPOCTOro K C/TOXXKHOMY.
2
P
1 3
CH,—HC CH—CH~— CH,
H.C CH

L o

Ch,

| -MeTu1-3-3TUNIUKIeKCaH

3omepus

[Ns UMKNOankaHOB XapaKTepHa CTPYKTypHast U reoMeTpuyeckan nsomepus. Ons HUx
XapaKTepHbl HUXeYKasaHHble BUAbI CTRPYKTYPHO N30MeEpUN.

CTpyKTypHasa nsomMepus,
XapaKTepHas 4719 LMK10aIkaHoB

SN T

M3omepus no MN3omepus no N3omepus no MexXKNaccosas

paamepy MOMIOXEHUIO 3amMec- CTPOEHWMIO P ——

umMKia TUTenen B UMKe 3amectutenen
VIsomepusi no pasmepy Unk/Ia:
S
H,C CH, H,C—CH—CH, CH—CH,— CH,
\ | /\

H,C—CH, H,C—CH, H,C— CH,

IHUKJIOIICHTaH MeTI/IJ'II_II/IKJIO6yTaH STUJINUKIIOIIPOIIaH
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LNKJ/IOAJIKAHbI

M3OM€DMF! 10 MO/IOXKEHMNIO 3AMECTUTE/IEN B LUMK/IE!

H,C— CH—CH, H,C— CH—CH,

H,C— CH—CH, CH—HC —CH,

1,2-nuveTninuKIo0yTan 1,3-numeTuIIuKI00y TaH

V3omepus o CTPOeHMIO 3AMECTUTENEN:

P A
H(ls (|3H—CH2— CH,— CH, H,C CH—CH —CH,
I
HC . _CH, HC__CH, CH,
CH, CH,
nponpmumcnorelccaﬁ I/130Hp0HI/IJIHI/IKJIOFeKcaH

MexknaccoBas N30MePuns. LinknoankaHbl 1 a/ikeHbl, B COCTaB KOTOPbIX BXOANT OAMHA-
KOBO€ 4YMC/10 aTOMOB YyIiepoda, ABNAATCA MeXK/TaCCOBbIMU M30OMepamMn. HaanMep,
CyLecCTBYIOT C/ieqytoline nsomepbl LMKN0aIKaHOB 1 a/lIkeHOB C COCTaBOM C4H8.

HZC - CH2 CH2 =CH- CHZ - CH3
H,C—CH,
LUKJIOAJIKaH < @ CH3 —~CH=CH- CH3 aJIKeH
G
H
C\ CH,= (I: - CH3
HZC — CH2 CH3

Ty \
emo

Hanuwinte rpadudeckyto dopmyny uuknoankaHa, coctas kotoporo CsHyp.

1. CHavana Hanmwem GopMy/y HepasBETBIEHHOMO LUMK/IOANKaHa.

O

2. Notom YeTblpe aToMa yrnepoda coeHnM B UWKie, a ognH Hanvilem B PasBeTB/1EHNN.
C

3. Janee TP aToMa yrnepoaa coeanHnm B LUKMKAe, a ABa NoKaXXeM B BO3MOXHbIX BapW-
aHTax B pas3BeTB/IeHNN.

C c—C c C

A8

u Kak BUAOHO, eCTb 5 pasnuunbix LmknoankaHos ¢ coctasom CsHyg.




Kak y ankeHOB, Yy UMKN0ANKaHOB TOXE eCTb BO3MOXHOCTb 06pa30BaHUA reoMeTpu-
yeckom nsomepun. MprunHom o6pa3oBaHKsS FEEOMETPUYECKON N30MEPUN SBISETCA TO, YTO
B LMK/IMYECKMX MOMIEKYNax aToMbl yr/iepoaa He MOryT CBOOOAHO BpaLlaTbcs BOKpyr C — C
CBA3W. ECnn 3amMectuTenu HaxoasaT1Ca no OfAHY CTOPOHY MIOCKOCTH LiKKNa, To oOpa3syeTcs
4nc-, @ ecnm 3amMecTuTeNM PacnooXeHbl MO PasHble CTOPOHbI MIOCKOCTU, — 06pasyeTcd
TPAHC- N30Mep.
3amecmumeniu no o()Hy 3amecmumeinu no pasHvle
_ CMOPOHY CMOpOHbL

HaanlMep, B MO/eKyne 1,2—,EI,VIMeTVII'ILI,VIK}'IOI'IpOI'IaHa Mo MNOJTOXKEHNIO CH3— rpynn K
MIOCKOCTN MOTEKY/Tbl BOSMOXHbI L4MC- N TPAHC- NSOMEPbI.

CH3/\2 CH, CH3/§z H
C—C C—C
/ N / N
H H H CH,
yuc-1,2-TMMETHIIIUKIIONIPOTIAaH mpanc-1,2-TAMETHITIUKIONPOTIaH

Ecnv 3aMecTuTeny HaxoaaTcsa y OAHOMO U TOro e aToMa yrnepoaa B UMk/e, To coeamnHe-
HUA He 06PAa3YIOT FEOMETPUYECKYIO N3OMEPUIO.

Tpuwmep \
emo

Onpeaenute YNCNo BTOPUYHbBIX M TRETUYHbBIX YINEPOAHbIX aTOMOB B Mo/iekyse 1-me-
TUN-3-3TUNLNKAOMNEHTaHa.

Hanvwem rpaduyeckyto Gopmyny 1-Metnn-3-sTuAUmnKIoneHTaHa:
i
CH

AN
cuy cH,

I
CHy—CH
CH,—CH,
Kak BMOHO, B MOJ1EeKYy/1e YeTbipe atoMa yrinepoaa AaB/1AnTCA BTOPUYHBIMUK, @ AiBa atoOMa

\_ YI71epOoaa - TPETNYHBIMM.

MpoBepbTe cebs N
sanin (2)

B cocTtaBe umMk/ioankaHa ¢ MUHUManbHbIM Y1MC/TIOM aTOMOB Yriiepoaa MMeeTcs OanH
TPETUYHbBIA 1 OIMH YeTBEPTUYHBbINR yriepoaHbii atoM. Onpeaenute obliee YnCIo aTo-
MOB B MOJieKy/e LMKioankaHa.

| CEED 18
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LNKJ/IOAJIKAHbI

@ [poBepbTe U3yYeHHoe

1. Boigenute N3oMepbl LMKNOMeHTaHa.

CH; C,Hs

CH,

2. Onpegenute UMKAoankaHbl, B MONEKy-
nax KoTopbIx 5 aToMOB yrnepoaa.
1. MmeTnnumknobyTaH
2. METUALUMKNIONEHTaH
3. 1,2-auMmeTmnaumknonponaH
4. 3TUNUMKNOBYTaH
A1, 2 B) 3,4
D)2,3 E)1,3

Q1,4

3. Kakuve 13 BeulecTtB 6yTaH, UMKI00yTaH
n 6yTeH-2, ABNSI0TCS M3oMepamm?
OO6OCHY1TE CBOW MbIC/N.

4. CKONbKO NPOLIEHTOB COCTaBNAET
UMCNO TPETUYHBIX aTOMOB Yrepoaa B
mMonekyne 1,2-aumetnn-3-m30nponun-
LUMKNONeHTaHa oT obLlero Yncna ero
aTOMOB?

5. Onpegennte No MexayHapoaHOM
HOMEHKNaType Ha3BaHne umMknoan-
KaHa, MO/ly4EHHOrO 3aMelleHnem B
Monekyne aTnnumknobytaHa OgHOro
13 aTOMOB BOAOPOAA, HAXOASLEroca B
LUMKNe y TPETbEro aToMa yrnepoaa, Ha
METWUbHbBIN pagnkar.

12. Pacnpegenvte BeulectBa B Tabnuue.

~

6. OnpegenuTe Yncno METUNEHOBBIX FPYNM
N MEeTUNbHBbIX paaMkanoB B MOekyne
1-aT1N-3-n3onponuaumnknobyTaHa.

7. Hanvwute rpaduyeckne Gopmybl ong
umknoankaHa c coctaBoM CsHyy, B MO-
NleKynax KOTopbIX coaepxaTcs Tpu BTO-
PUYHbBIX aTtoma yrnepoga, W HasoBuTe
3TK BellecTBa No MeXAyHapOAHOW HO-
MeHKnaTtype.

8. He cyulectByeT umkioankaHa ¢ Ha-
3BaHveM 1,3,4-TpUMETUNILNKIONEHTAH.
O6bACHUTE MPUYUMHY.

9. 3aBepLumnTe TabNULy.

LinknoankaH HasBaHune
CH,
CH,
CH,

1-meTtun-3-nsonponun-
LUMKIOMNEHTaH

10. B otanune ot 1,1,2-TpuMeTnILmMKNoNpo-
naHa, 1,2-guMmetmnumknonponaH obpa-
3yeT UnC- N TPaHC- nzomepbl. O6BLACHN-
Te MPUYMHY.

11. CoctaBbre rpaduueckyto Gopmy-
Yy Y HA30BUTE NO MEXAYHaPOAHOW
HOMEHKNaType UMKoankaH, oopaso-
BaHHbIN 13 OBYX MONEKyN MeTniun-
KNonponaHa, y KOTopbIX MPOUCXOANT
Pas3pbiB CBS3M B LMKAE MeXOy BTOPbIM
1 TPETbUM aTOMaMK yrinepoaa.

CTpyKTypHble nsaomepsbl 1-meTnn-2-nponuaumkiobytaHa

[No nonoxeHuto
3amMecTuTenen B
umkne

Mo pasmepy
umMkna

MexknaccoBas
nsomepus

[No cTpoeHunto
3amecTuTtenen

1. 1-MeTnn-2-n3onponuaumknodyTaH

K 3. 3TUNUMKNOTreKCcaH

2. 2,5-npumetunrekcex-3

4. 1-metnn-3-nponununknobyTtaH J




[lonyyeHune n pusnyeckue
CBOMCTBA LINK/I0aN1IKAHOB

BakunHckaa HedTb — B.MapkoBHMKOB — HadTeHoBbIe yrneBoaopoabl (HabTteHbl).

@ Onpedenume c8513b Mex0y OQHHbIMU 8bIPOXEHUAMU.

MonyueHne

B cocraB Heq)Tl/I BXOOAT UMKNOMEHTaH, UMKIOorekKCaH 1 nx asikins3amelleHHble roMOo10rn.

B MPOMBbILL/IEHHOCTM UMKNOA/IKaHbl MOXHO MOJTyHYUTb HyTéM anctnnnadmm He(bTI/I. -
KNOTreKCaH 1 ero ankun3amelléHHble Npou3BoaHble B MPOMbILLIEHHOCTM MNO/yYatoT Ka-
TAINTNHECKUM TnagpnpoBaHnem 6eH30n1a 1 ero roMooros.

@ : 3H2 - O

GeH30J1 OHUKJIOTeKCaH
CH, CH,

O wenC

TOJIyOJI METU/ILHNKJIOTE€KCAaH

Ecnun B rnaBHOM Lenu ankaHoB CoOOepPXUTCA NATb U 60nblle aToMOB yrnepopaa, To npun nx
HarpeBaHMn B NpPUCYTCTBUM KATaM3aTopa nosiy4HatoT UNKOa/IKaHbl:

CH3 - CHz - CHz - CH2 - CHzf CHz - CH3 Lot @ + H2

MEeTHJ/ILUKJIOTEeKCaH
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JeatennHocTb o N

|_|pl/l B3anMMoadencTBmm Zn c OnranoreHonpon3BoAHbIMK a/TKaHOB, B KOTOPbIX rasiore-
Hbl PACMO/TOXEHbI PAAOM MPpK CoOCeHNX aTOMaXx yrnepoaa, Nosy4atoTCA asIKeHbl.
CH,— (|:H - (|JH2 + Zn — CH,— CH=CH, + ZnBr,
Br Br
1,2-pubpomnponan
Kax ev1 dymaeme, kakue coeduHeHus 06pa3yromcs npu 83aumodeiicmeuu Zn ¢
0U2an02eHONPOU3BOOHLIMU GAKAHOB, 8 KOMOPLIX 2A/102€HbI HAX00SMCA He NPpuU COCeOHUX
amomax y2nepoda (Hanpumep, 1,3-dubpomnponaH; 1,4-duxnopneHma u dp.)?

___________

(|:H2—CH2—(|:H2 + Zn —t 2 | + ZnBr,

Br Br
1,3 - au6pomMmponaxH

___________

___________

Cl Cl

1,4-nquxnopneHTaH
g p J

B na6opatopuu LMKNOaNKaHbl NoayqatoT B3aMMOOeNCTBMEM LUMHKa WAV HAaTpUs C anra-
NIOreHOMNPOM3BOAHBIMM a/IKaHOB, B KOTOPbLIX aTOMbl rasioreHa He AOMKHblI HAXO4AWUTbCS
Npv OOHOM M MPW COCEAHMX aToMax yrnepoaa:

CH
CH.~CH.~CH, + Zn . N\ + ZnBr
L L H,C— CH,

HKJIONIPOTIaH
1,3 - aubpoMIponaH a P

H,C— CH—CH,

?HZ—CHZ— CH2—$H—CH3 + Zn — | + ZnCl,
1,4-puxyopneHTaH MEeTHJILUKI00yTaH
CH,
. SN
(llHZ— (llH—CHZ—(le—(le2 + Zn — H,C CH—CH, + ZnCl,
Cl CH, CH, Cl

CH3 - HC - CH2

1,5-guxsop-2,4-1MMeTUINIEeHTaH
e p-&%A 1,3-AMMeTUNLMKIOIIeHTaH

B a1OM cnydae ong nonydyeHnd UMKaoankKaHoB B MOJTeKye Mexay atoMaMn rajioreHoB
OO/TKHO OblTb HE MeHee OHOIo UM HECKO/MbKMX aTOMOB yrnepoaa.

®dusnueckue CBONCTBA

Mpn HOPMaNbHbLIX YCAOBUAX LMKIONPONaH 1 UMKA0GYTaH — 3TO rasbl, a UMK/IOMNEHTaH U
LMKIOrekcaH — xuakoctn. C ysenmdeHmem MoNapHOR MacChl LMKI0aIKaHoB NOBbILIaeT-
cs ux Temnepatypa kunenus. LinknoankaHbl NpakTMYeckn HepacTBOPUMbI B BOAE.




flpumep \
Cannen (1)

[Npn B3aMMOAENCTBNN KAKMX AMOPOMA/IKAHOB C LIMHKOM 00pasyeTca MeTUILMKN0OyTaH?

\_

[Ona nonydeHns MeTUNUMKIOOYTaHa Hy>XHO B35iTb ra/ioreHoNpon3BoAHbIE asiKaHbl, MMe-
foLLMe aToMbl 6poMa MPY MePBOM U YETBEPTOM Yr/iepoaHbIX aToMax, yYnTbiBas ellé Ha-
nvyne B MOSIEKYNe METUIBHOrO paankana, MOXHO HanmcaTb creayowime Gopmynbl:

CH, - (IZH —CH,~-CH, - (IIH2
Br Br Br

(IJH2 - C|H —CH, - CIH2
CH, Br

1,4-nubpomMneHTaH 1,4-anbpom-2-MeTnndyTaH

MpoBepbTe cebs N

\_ J

snen (2)

OnpefenvTe UMKNoankaH, noaydeHHblid npyu peakumn 1,6-anxnop-2,6-auMmeTuarentaHa ¢
LUMHKOM.

SlEEAT 11,3-TpUMeTUUMKIoreKcaH

@ [poBepbTe N3yYeHHOe

~

5. Onpegenute umknoankaH, KOTOpPbI SB-
NaeTcs NPoayKToOM B3anMoaerncTamsa Zn
C BeLLEeCTBOM, NOyYEeHHbIM 3aMeLLeHN-
em B Mosekyne 2-metnnbyrtaHa ogHoro
13 aTOMOB BOAOPOAA, MPUCOEANHEH-

1. Pacnonoxute BewectBa B MNOpSAOKe
YMEHbLUEHNS UX TeMNepaTyp KUNEeHUS.

1. LnknoneHTaH
3. UnknobytaH

2. UwknonponaH

A1, 2,3 B)2,1,3 HOIo K MEPBOMY 1 TPETbEMY aTOMy
1,32 D)3,2,1 Kax4oro yrnepoga, atoMoM 6poma.
E)2,3,1

6. Pacnpenenute BellectBa B Tabnuue,
COr1acHO MPOAyKTam, MOMYYEHHbIM MPK

2. |_|pl/l B3anMoaencCTBMmM Kakoro BellecrtBa peakLmmn ux ¢ Na.

C LMHKOM nony4yaercst UnMknobyTtaH?

[poayKT, NoNyYEHHbIV MPY peakumm
A) 1,2-anxnopbyTaH C HaTpueMm
B) 1,3-amxnopbyTaH
C) 1,4-gmnxnopbyTaH
D) 1,5-anxnopnexTtaH

E) 1,4-onxnopneHTaH

AnkaH LlnknoankaH AnkeH

[. 1,2-amnxnopbyTaH
ll. 2-xnopnponaH
. 1,4-omxnopbyTaH

3. MaccoBas o9 yrnepoaa B UMKI0MNpo-
V. 1,3-anxnop-2-metnnoyTtaH

naHe n B LI,VIKI'IOGyTaHe OMHaKoBa4A.

OO6BACHUTE MPUYNHY.
2 4 7. Mpwu B3aumopaenctaum 10,8 r AMbpom-

ankaHa ¢ Zn, B3ATbiIM B N306bITKe, MO-
nydaerca 2,8 r umknoankaHa. Onpe-
nennte Gopmyny LMKnoankaHa.

4. Moyemy Npu B3aUMOOENCTBUM ZN C
2,3-AM6pomMOyTaHOM He MonyyaeTcs
LmMknoankaH?

10
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8. CKOMbKO pasnyHbIX LIMK10aNKaHoB 9. lNpennoxute metodbl MonydYeHua
MOXHO MOMly4UTb MpK peaxkumn Zn C umMknobytaHa 13 AMBUHMIE B TpU
coefiHeHnsamn ¢ coctaBom C,HgBr,? craauw.

OO60CHy1TE CBOW MbIC/N.

CH, ~CH,~CH~CH,~CH, + Zn —  CH,~CH-CH,~CH-CH, + Zn—
cl Cl cl cl

Pacnpepnenute BbipaxeHna No cxeme.

1. Monyyaetcsa aTnaumknonponaH

2. MonyyaeTtcs umMknoankaH, B MOEKyNe KOTOPOro 2 TPETUYHbIX aToma yrnepoaa
3. Monyyaetca unknoankaH, B Monieky/ne Kotoporo 1-metnneHoBas rpynna

4. MNonyyaeTtcsa umknoankaH, B UMK/Ie KOTOPOro 3 atoma yrnepoaa

11. CocTaBbTe ypaBHEHWA peakLnii H1XKeYKasaHHbIX BELLECTB C LIMHKOM 1 onpeaenute,
NPy Kakux peakLmnax nonydaetcd OAMHAKOBbIA LIMKI0aIKaH.

CH3—C‘H—?H—CHZ—C‘H2 CH3—9H—CH2—CH2—C‘H—CH3
Br CH, Br Br Br

(‘ZH2 - (‘ZH —-CH, - (‘ZH —CH, (‘ZH2 —CH, - C‘H —CH, - C‘H2

Br CH, Br Br CH, Br

12. 3aBeplunte TabnmLy.

HasBaHue umknoankaHa
Mo MeXxayHapOaHOW
HOMeHKaType

[Avranorexo- LinknoasnkaH, Nosy4YeHHbIn
NPOV3BOAHOE a/IkaHOB npu peakumu ¢ Zn

CHS—(IiH—CHz—(IDH—(IJH—CH3
Br Br CH,

CH3—(IIH—CH2—?H—CIH—CH3
Br CH, Br




XnmumnyeckKkme cBOMUCTBA
LLMKNOANKaHOB

Tap — oanH 13 azepbangkKaHCKMUX CTPYHHbIX My3bl-
KanbHbIX MHCTPYMEHTOB, KOTOPbIM LUMPOKO MCNOMb-
3yeTcs Npu UCAOMHEHWM HAPOOHOM My3blkK. Y Tapa
ecTb 11 MeTan/IMyYeCcKnx CTPyH pasHbIX ANAMETPOB,
N Kaxgaa CTpyHa kofebierca npu yaape nnekTpom
N N30a€ET 3BYKW. VIcmonHuTenu 1 mactepa Tapa Bpe-
MS OT BPEMEHM HacTpaumBatoT ero. Hactporika Tapa
HeobxoaAMMa ONs NoNyYeHUa HY>KHOro 3BYKOBOIO
TOHa, 4719 COOTBETCTBUA CO3BYUNA CTPYH U ONA 3TO-
rO HaTArMBAIOT U PaccnabngaoT CTPyHbl. HO CUbHO
HaTSAHYTblE CTPYHbl BO BPEMA UTPbl PBYTCS.

[To4emy cunsHo HamAHymesle CMPyHs! PBYMCA Yalje, Yem 0CmanbHble?
C paspsisom C - C c8A3u KaKUX YUKA0QNKAHO8 Makoli pa3psie aHano2uyeH?

Yem omauyaromca 3mu YUKAoaakaHsl no cgolicmeam om opyaux?

Bbl 3HaeTe, 4To UmMkKnoankaHbl C ManbiM UMKAOM (UMKIoNponaH 1 umMknoodyTtaH) obnaga-
tOT 6O/bLINM YI/I0BbIM HaNPsKeHeM, YeM Apyrve UKnoasikaHbl (LMKAOMeHTaH, UMK/I0-
rekcaH). Yem 60nblue yrnoBoe HanpsxeHne, TeM 60/blle HaNPSXEeHHOCTb opbutanen,
Yy4aCTBYIOLLMX B 06pa30BaHMn CBA3M B MOJIEKY/IE, YMEHbBLLAETCA NPOYHOCTb MOTEKY/bI,
B pesynbrate 3Toro paspbiB ceasm C — C obneryaercs, yBennumBaeTcs Cnoco6HOCTb
MOIEKY/1 BCTyNaTb B peakumm NnpucoeanHeHms.

JedatenbHoCTb

AnKaHbl C raforeHamm BCTYyNatOT B peakUuto 3aMellleHnd, a a/IkeHbl — B peakumnto

npmncoeanHeHn4d.
CH, +4Cl, —™ 5 CCl, + 4HCI CH,=CH, + Cl, — CliH—CliH
Ccl cl
JUXJIOp3TaH

0 Kak no-sauwiemy, kakas peakyus npomexaem npu 63aumodelicmeuu YuKkaonponaHa u
YUKAONEHMAHA C 20/102eHAMU (3aMeLjeHus Unu NPUCoeduHeHus)?

cH, /CQ 777777777777777
A RN me” cH, + o, —| 2
H,C cH, \ / ,,,,,,,,,,,,,,,

H,C—CH,

Kak moxcHo 3mo 06bACHUMb CmpoeHuem ux MOﬂGKy/I?



R
>
W
=]
™
6

Peakuum npucoeanHeHus. LinknoankaHbl ¢ ManbiMX LMKAAMK (LMKIOMNPONaH, LUMKIo6y-
TaH) NpW HarpeBaHnn (LMKNoanKaHbl MpK 0ObIYHbBIX YCIOBUAX He obecLBeYnBaoT 6POM-

3 HYtO BO,EI,y), KaK 1 a/ikeHbl, BCTYNatoT B peakunn npncoegnHeHna ¢ rajioreHamum 1 ranore-
I HOBOOOPOOAAMMN. 3710 CBA3aHO C 601bLLINM YroBbIM HaMpa>XXeHnem B X MOJ1eKynax.
< /N + B~ CH-CH-CH,
g H,C——CH, Br Br
N 1,3-aubpomMmnpomnaH
S ch,
/\ +HBr —- ?HZ—CHZ— (|JH2

1- 6poMnponaH

Bsaumopencreme LI,I/IK}'IO6yTaHa C rafioreHosogopoaamMy nponcxoanT C Tpyaom, a UMKIo-
NEeHTaH N apyrme unknoasikaHbl He NpncoeanHAoT ra/loreHoBo40POAblI.

B npucyTCTBMM KaTanmsatopa HEKOTOPbIE LIMKI0aKaHbl TMAPUPYIOTCA U NpeBpaLlatoTcs
B COOTBETCTBYIOLLIME a/IKaHbl.

CH
/ \2 + H, enCwr o —CH,— CH,
| H,C = CH,

L npornaH
H,C—CH, )
| | + H, 22%“L CH,—CH,— CH,— CH,
H,C—=—CH, GyTan

LInknoneHTaH Mo CpaBHEHMIO C LUMKAOMPOMNaHOM W UMKNOOGYTaHOM BCTyMNaeT B peakuum
rMAPUPOBaHKS NMPUY BbICOKOM TeMMepaType.

CH,
XX
H,C CH, + H, 0w, cH,—CH,— CH,— CH,— CH,
IIeHTaH
H,C——CH,

Peakuywms 3ameLerHms. LinknoankaHbl ¢ 60MbWNM LMKIOM, Kak U aslkaHbl, BCTynatoT B pe-
aKUMK 3aMelleHNs C ranoreHamun. 2170 CBA3aHO C TeM, YTO C yBenmdyeHnem unkna Mo-
NneKynbl yMeHblaeTCA yrmoBOe HalnpAXeHune. Peakuna npoTekaeTt noh BO34eENCTBNEM
cBeTa Uan npun HarpesaHnu:

XJIOPpOUKJIOTeKCaH

]|3r
/C}Q CH
HZC\ ;ZHZ + Br, v, HZC\ CH, + HBr
H,C—CH, H,C—CH,
6p0MunanneHTaH
(|31
% Y
H,C CH, H,C CH,
| | + Cl, | |~ + HCI
HC__ _CH, HC__ _CH,
CH, CH,



Peakuum gernaprpoBaHmns. Hekotopble LMKIoankaHbl BCTYNaloT B peakuuy Aernapmnpo-
BaHUA. Hanpumep, B NPOMBbILLINEHHOCTM B NPUCYTCTBUN KaTanmsatopa AernapupoBaHnem
UMKNorekcaHa nonydyaetca 6eH30/, a AernapupoBaHneM MeTUNLMKIOreKcaHa noaydaeT-
Cs TONyor.

S S
H,C CH,  HC CH
| | = | + 3H,
HC___CH, HC — CH
CH, CH
6€eH30.1
(|3H3 (|3H3
//ﬂjti. //!:\\
H,C CH,  HC CH
| s T s,
HC___CH, HC — CH
CH, CH
TOJIYOJI

Peakuyum ropeHus. |_|pl/1 MO/THOM FOpeHNn UMK/10a/IKaHOB Mo/1y4datoTCA yFﬂeKl/lC}'IbIVI ras u
BOAa.

CH,, + 37’102 —L» nCO, + nH,0

C,H, + 60, —— 4CO, + 4H,0

Peakumsa nsomepusauymu. Npn HarpeBaHny B NpUCyTCTBUM KaTanmnsatopa x1opuaa amo-
MVHNSI UMKNOa/IKaHbl M3oMepu3ytoTcs. MisoMmepnsauns, B OCHOBHOM, MpOTeKaeT C yBenu-
YyeHneM UmMkna.

CH,
: A1C13 Q
—_—
MeTPIJ'lI.[PIKJIOﬁyTaH I.lPIKJ_IOHeHTaH
CH,
t,AICI;
—_—
MEeTHJILUKJIOIIEHTaH LOUKJIOTeKCaH

Mpuvep | N
snren (1

BblumcinTe Maccy UMKIONeHTaHa, npv NoiHOM ropeHnn KOToporo nony4daerca 45
rpamMm BoAbI.

MpyW NONHOM ropeHnn uMKnoneHTaHa Boinensetca CO, u HzO

2C,H,, + 1502—>10002+10H20
270r 1018

10

LINKJIOAJIKAHbI




R
>
w
=]
™
lﬁ

LNKJ/IOAJIKAHbI

lNpoBepbTe cebs

U (2)

Macca Bofbl, BblaeneHHas npu noiHomM ropexHinn 0,5 Mosb LmknoankaHda, Ha 90 rpammos
MEeHbLLIE MacChl KNC/I0POAa, N3PacXoA0BaHHOroO Ha peakuwio. OnpeaenuTb LMKAoankaH.

OTBET BEOM WY

@ [poBepbTe N3yyeHHoe

1. Onpepennte NpoayKT peakunn LMKIo-
nponaHa ¢ HBr.
A) 1-6pomnponaH
B) 2-6pomnponaH
C) 1,2-anbpomnponaH
D) 6pomMumkaonponaH
E) 1,3-anbpomnponaH

2. Kakne peakummn He npoTtekatoT?

H,C—CH,
| | + H2 T, Kar.
H,C—CH,

2. CH,+H, 2

s
H,C CH,
3. | | + HBr T, KaT.
HC__CH,
CH,
e
4 HC\ CH, + Cl, —
H,C—CH,

3. [Inga 6yteHa-1 1 umknobyTaHa ABNATCS
pPa3NYHBbIMM:

1. ArperaTHoe COCTOAHME NpY OObIYHbIX
YCNOBUSX

2. ObecupeumBaHne 6POMHO BOAbI

3. MpoayKTbl rMaApMpoBaHUS

4. Yncno BTOPUMYHbBIX @aTOMOB  yIr/iepoaa
B Mosnekyne

5. MpoaykTbl ropeHns

~

4. Pacnpepnenute peakuuu no tabnauue.

Peakunn
NpPUCOeANHEHUA

Peakunn
3ameLleHus

1. UMK/IOMEHTaH + Bogopoa ———>
2. UMK/IOreKcaH + 6poM ——>

3. uMKnonponaH + 6poMoBoAOPOS ——>
4. uMKnorekcaH + xnop ——»

5. Kakad cmecb ankaHOB MOXeT Mony-
UNTbCA TMAPVPOBaAHNMEM METULMKIO-
nponaHa? OB60CHYy1NTE CBOW MbIC/IN.

6. [Mpennoxunte cnocob NOMYHYEHNA H-rek-
caHa 13 umKnonponaHa B ABYX CTaanax
M HaNMWuTe ypaBHEHUA COOTBETCTBYIO-
LMX peakLuni.

7 Macca Bogbl, 06pa-
BewectBo 30BaHHO MpW NOIHOM
cropaHun 1 mons, r
LlnknoankaH 108

OnpegenuTe 4ncno atoMoB yrnepoaa B
MoOiekyne UmMkKaoaskaHa.

8. lNpu nocteneHHom nponyckaHun 44,8 n
(Hy.) cmecu, cocTosdLen 13 nponexHa u
UMKIoNponaHa, Yyepe3 OPOMHY0 BOAY,
B3ATYI0O B M30bITKE, Macca pacTBopa
yBenuumBaetca Ha 8,4 . Bblumcnute
O6BbEMHYIO oMo (%) uMkionponaHa B
nepBOHaYanbHOM ra30BON CMeCH.

A)50 B)60 C)80 D)40 E)90

B naHHowm HanpaB/1eHnn peakunn npmncoeanHeHnd LUnMKI0asKaHoB C rajioredHaMmm  3a-

TPYOHAKOTCA, @ peakun 3aMellleHnd NpoTeKatoT nerye. Ob6bdacHUTE NMPUYNHY 3TOrrO.




10. 3aBepLlinTe Cxemy, B NyCTble S4Yeiki BNMLIMTE COOTBETCTBYIOLLME YPaBHEHNA
peakummn.
LinknonponaH LinknorekcaH
1. BcTynaeTt B peakuun nsomepusanmnn. m| m] -~
Q
2. TpopyktoMm peakuumn ¢ HBr aBnaetcs 5 5 E
MOHOB6POMMNPON3BOAHOE as/lKaHa. 5(
3. He Bctynaert B peakuuto ¢ HBr. m] O §
s
4. TMpumeHsaeTcs anga nonyyeHus 6eHsona. m] O =X
BcTynaet B peakumio npucoegnHeHns ¢ H,. m] m]
11. 3aBepunte CxeMmy, B NyCTble a4eiky BAULKUTE COOTBETCTBYIOLLME YPaBHEHNA
peakummn.
LinknoankaH
BCTYMaeT B peakLmio >
Peakuns Peakuus
3amMeLleHuns npucoeavHeHns
AnKvH BCTynaet B J4
peakumio >
12. CornacHo cxeme HannuwuTte ypaBHeHus peakumii. Onpegennte 4ucno atToMoB BOAO-
poaa B BewectBax X, Y n Z.
i ZKOH(CHHPT)
——————— Y + +
H,C—CH, Y + 2KBr + 2H,0
| + Br, X
P +7Zn
H,C— CH, Z+ ZnBr,

N
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ApomaTtnueckue yrneBoAoposbl.
[IpoCcTpPaHCTBEHHOE CTPOeHue
MoJieKky/bl 6eH30Ma

[Nocne npoBoAa 3VMbl, B OCHOBHOM, LLep-
CTAHYIO, MEXOBYIO 1 AP. OAEXAY YNaKoBbl-
BaeM 1 xpaHum B Wkady. Mosb-6abouka
OTKNadblBaEeT iilia Ha oaexay, ryceHunupl,
BblleLlwmne 13 3Tnx aul, NMTatTca Halel
OAEXO0W, TO eCTb «MOJIb CbefaeT oge-
xay». Fo3ToMy Mpu ynakoBKEe OAeXAbl
MCNONB3YIOT 3aluMLlaoWme oT BpeauTe-
new cpeacTsa. PaHblue ANA 3TOW Leu nc-
N0/1b30Basiv, B OCHOBHOM, HadTannH. 310
BELLECTBO CO CBOEOOPAa3HbIM 3anaxoMm u
Cy6nMMMpYeTCa Npu 0ObIYHBIX YCIOBUSIX.
3anax HadTaMHa NPOroHAET MoNer noaanblue ot ogexabl. 13-3a Toro, 4to OH 06-
nafaeT KaHUepOreHHbIMW CBOMNCTBaMM (0Opa3syeT onyxoneBble 3ab60neBaHus), ero
npUMeHeHre onacHo.

K kakomy Kknaccy coeduHeHuld OMHOCUMCA HAPMANUH?

Kakoe Cmpoenue u cocmaes umeem HG¢mGﬂUH?

[MNepBbIM MPEACTaBUTENIEM @apPOMATMYECKNX YITTIEBOAOPOAOB ABNAETCA 6€H30/1. Ha OCHO-
BE 3KCMEPUMEHTANbHbIX Pe3ynsTaTtoB Obl/10 YCTAHOBIEHO, YTO 6€H30/1 MeeT GopMy/y
CeHe. Lnknnueckoe ctpoeHmne 6eH3ona 66110 M3y4eHo BO BTOpPOK nonoBuHe XIX Beka.
B 1865 roay HeMelkuii yuénbliin @.A.Kekyne npennoxmn ero rpadpuyeckyto ¢opmyny. Co-
rnacHo aTo Gopmyne 6eH301 — LUMKINYeCKoe coeanHeHMe, B KOTOPOM MexXay aToMamu
yrnepona Yepeaytorca oaMHapHble 1 ABOWHbIE CBSA3MW.

H H
| |
H\C¢C\ H H /C%C/H
l I «— g (Ij
H” %$/ ~NH H~ \(|:// ~NH
H H

Kekyne ®pugpux ABryct
(1829-1896)
Hemeukunii y4eHbIn. —
Bbi1 04HWM M3 OCHOBOIMO/IOXHMNKOB
Teopum 0 Bas1IeHTHOCTH. BriepBbie
MPEAIOXN UMK/TMYECKoe
CTpoeHne 6eH30/1a.



APOMATUYECKUE
YI/IEBOJOPO/AbI

JesatensHocTb o

N
Ha ocHoBe GpopMy bl NpeaoxeHHon Kekyne, onvHa OAMHAPHOW CBA3M AO/IXHA CO-
otBetcTBOBaTh 0,154 HM (Kak B asikaHax), a AsivHa ABorHom cBa3n — 0,134 HM (Kak B
ankeHax).

.. 0,154 um
%0,134HM
Tem He MeHee, CceoBaHNA Nokasanu, YTo BCe CBA3M MexXay aToMamu yriepoaa
B Monekyne 6eH3oa kopoye oanHapHon cea3n (0,154 HM), AMHHee ABOVHOM CBA3M
(0,134 Hm) 1 coctasngoT 0,140 Hwm.
“..0,140 kM
%0,140HM
@ Kak Mox#HO 06BACHUMb NPUYUHY 3M0207
\_ y

CornacHo coBpeMeHHbIM NpeacTaB/IeHMSIM BCE aTOMbl yriepoaa B Monekyne 6eHsona
HAxXOAATCH B SP? rT’MOPUAHOM COCTOAHUM.

¢ c

C\ /C
C

3a cYET AByX rnbpuaHbIX
opouTane Kaxabivi
yrnepoaHbIvi atom o6pasyer
G-CBSI3b C ABYMS COCEAHUMU
yrnepoaHbIMu aToMamu,
o6pasyercsi UMKIn4eckoe
CTpoeHue.

H

C

H—C< " Sc—H

H—C°\./°C—H
C

H

3a cYeT apyrov rmbpuaHoON
OpOUTA/IN KAXKABIN YI7TIEPOAHbIN
arom obpasyer G-CBSA3b C OAHUM
BOAOPOAHBIM ATOMOM. Y KAXXA0ro
yrnepoaHoro atoma uMeeTcsi ogHa
HernbpuaHas opouTase.

|
PN
H—C7 e —H
H—Cy___/C—H
C
|
H

3a c4ét HernbpuaHbIx p
op6utanei yrnepoaHbix
aromMoB 06pasyeTcsi OAHA
LUECTUI/IEKTPOHHAST T-CUCTEMA

Op6utanu yrnepoaHbiXx aToMOB, 00pa3yloLme CBA3b, HAXOAATCS Ha OAHOM MIOCKOCTU
W coeamMHATCA Apyr ¢ ApyroM nofd yrnom 120° MosToMy G-CBA3KN B Monekyne 6eH30-
na obpasyloTCa Ha OA4HOM MNIOCKOCTU. Tak Kak BCe yr/epoAHble aToMbl 00pa3ytoT oau-
HakoBble TMOPUAHbIE OpOUTaNK, TO OHU UMEIKT U oAMHAKOBYD AnvHy cBa3n (0,140 Hm).
A 6eH30/1bHOE KOMbLO MMeeT GOpMY MPaBUIbHOIO LECTUYFOMbHMUKA.

H/[C\ C /C\H

01408 /|




HervbpuaHble p-op6uTann yrnepoaHblx aTOMOB PAacroioXeHbl NeprneHanKyspHO
NOCKOCTU MONEKY bl 1 06pasytoT T-CUCTeMyY B crieaytollen hbopme:

-
=)

APOMATUYECKME
YITIEBO/JOPO/bI

O6pazoBaHme obLyer TT-cuctemsl B MoieKkyie 6eH30/1a

LIMK/, COCTOSALLMIA U3 LWECTU aTOMOB YI1epoaa, CBA3AHHbLIX G-CBA3AMM U OOLLIENR T-cucTe-
MOW, Ha3blBAETCA 6EH30/bHbIM KOMbLOM UM 6EH30/bHBIM 94PO0M. V13-3a paBHOMEPHOro
pacnpeaeneHns 31eKTPOHHON NIOTHOCTU B MOIeKy/ie 6eH30M1a ero rpaduyeckyio hpop-
MyJTy U LLAPOCTEPXHEBYIO MOAEb MOXHO MOKAa3aTb CEQyoWyM 06pasom.

CH
PR

HC CH
Ofn =
HC\ /CH
CH

rpaguyeckas opmyna
MOJIEKY bl GEH30/1T LLIQPOCTEPXKHEBAST MOAE/ b MO/IEKY 16l 6EH30/1a

Konbuo B rpaduyeckorn popmyne nokasbiBaet 06LLyt0 m-cuctemy. Bo Bcex monekynax
apoMaTnyecknx yrneBoaopoaoB MMeeTcs 6eH30/1bHoe Aapo. 1o CTpoeHuto apomaTtu-
yeckue yrneBoaopoabl 6biBatoT O4HOSAEPHBIMU N MHOMOSAEPHbBIMA.

Apomatnyeckue

yrneBoaopoab! B 1abauHOM fibIMe, B BbIXNOMHbIX Fa3ax aBTOMO-
buneit CoRepXITCS MHOTOSAEPHbIV apomaTy-
/ \ Yeckuii yreBoA0poz beH30MMPeH, KOTopbIi
0013jaeT KaHLeporeHHbIMK cBoiACTBaMM. Mo
37O NpUYMHE pUck 33boneTb pakoBoi bones-
l l HbH0 Y KypsiLLX 60MIbLLE. TO BELLECTBO Takxe

ObIBAET B BLIX/IOMHbIX ra3ax aBTOMOGUABLHOIO
TPaHCNOpTa 11 3arps3HaeT aTMochepy.

ogHosOepHble MHOrosaaepHblie

6eHson HadTanMH

andenHnn

&) 06cyxaeHue

Hagmanuk u dugeHun-dsyxvadepHsle apomamuyeckue y21e8000p00dbl. PagHo u
Yucno amomos 8000p00a 8 UX Mosekyne d8yXKPAMHOMY Yucay amomog 8000poda 8

beH3016HOM Kosbye? Cocmasbme MonekynspHsle $opmyasl 3mux geujecms. 060cHyidime

80U MbICAU.




APOMATUYECKUE
YI/IEBOJOPO/AbI

(@)

@ [poBepbTe M3yYeHHoe

1. TlepekpblBaHWEM Kakux opbutanen
o6pasytorca C — H cBa3n B Monekyne

6eH3ona?

A)sup B)sp?up
C)sp?us D)sp®us
E)p

2. Ecnv B MOnekynax 6eH30Ma 1 rekcaHa
ymcno C — C o-cBsA3eil COOTBETCTBEH-
HO 0603HauMTb 4Yepes3 a n b, To onpe-
Aennte CoOOTHOLLIEHNE MeXay HUMMU.

Ala=b Blat+1=b
Cla+2=b D)a=b+1
E)a=b+2

3. Boluncante otHowenne m(C):m(H) B
Monekyne 6eH3ona.

A) 111 B) 6:1 C) 21
D) 12:1 E) 10:1
4,

Yucno opbutanen,
y4acTBYyOLMX B

BetyecTBo 06pa3oBaHuM CBS3eil

rmépuaHble  HermbpupHble
BeHzon X %

Onpepgenute oTHoLleHme X/y.
A) 2 B) 1 )15
D)3 E) 1,25

5. CpaBHuUTE 1 onpefenuTe CyLecTByto-
LLMe CXoACTBa B CxeMax 06pa30BaHms
CBA3en Mexay aTomamu yrnepopa B
Monekynax 6eH3ona u AMBMHUNA.

9. 3aBepLunTe Cxemy.

60° 109028’

l l

6.

3aBepLinte cxemy.

B monekyne
6eH30na

N

4ynucno 4yncno
MONTAPHbIX HENOMAPHbIX

KOBA/IEHTHbIX KOBA/IEHTHbIX
o-CBA3En O-CBSA3eN

y y

CocraBbre rpadpuyeckyio bopmyny wu
dopMyny MoneKynbl apomMaTuyeckoro
BelllecTBa, KOTopoe Mnosyyaetcs coe-
OMHEeHNEeM MeTUNbHOro pagnkana c pa-
OMKanoM, NonyYeHHbIM  OTLenIeHneM
OAHOro atoMa BOAOPOAa OT MOEKY/bI
6eH30/a.

. MepekpbiBaHWe KaKnx 31eKTPOHHbIX

opbuTanei B HMXKeyKasaHHbIX CXeMax
COOTBETCTBYET 06pa30BaHuIO CBA3EN B
mMonekyne 6eHsona? O60CHyITe CBOU
MbIC/N.

1. OG- 2@

3. oCIDP< 4.N
5. AV

BaneHTHbIV yron B MONEKyie BeLecTBa

120° 180°

l l

K 1. 9tunen 2. UuknonponaH 3. MetaHn 4. benson 5. AuetuneH J
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HomMeHknatypa u nsomepus
romonoros 6eH3o0/a

-

APOMATUYECKME
YITIEBO/JOPO/bI

Yrnesogopoab! Yrnesopopoabl psga
e — J S
CH, - meTaH C,H,- aTeH CeHg - 6eH30n
C,Hg - aTaH CsHg-nponen — e,

C;Hs- nponaH C4Hg- 6yTen L — e,

C4Hip- GyTaH CsHio- neHtTeHn — e

Kaxue sbipaxiceHus coomeemcmeyrom nycmeim ayelikam?

Kaxyro popmyny 20M0n10208 6eH30/1a 861 npednoxume?

Kakyro o6ujyto gopmyny MOoXHO npednoxums 075 20M0/10208 beH301a?

N

fomonorun 6eH3ona

/

Mpu 3aMeHe B Monekyne 6eH30/1a aToOMOB BOAOPO/Aa Ha ankuibHble paauKasibl MOX-
HO HanucaTtb GOPMY/ibl TOMOIOrOB 6eH30/1a.

CH,
CH, - CH, CH- CH,
CH,
(CGHS - CHs) (CsHs - Csz) (CsHs - C3H7)
s CH,
6 2 3
4 2
5 S 3 S |
CH 7~ CH,
3

Mo dopmynam roMosioroB 6eH30M1a BUAHO, YTO Y HIX YMC/I0 BOAOPOAHbIX aTOMOB Ha 8
eVHWL MeHbLLE, YeM YMC0 BOAOPOAHbBIX aTOMOB a/IkaHOB C PaBHbIM C HUMMW YUC/IOM
yrnepoaHbix atToMoB. 10 MexayHapoAHON HOMEHKATYpe apoMaTUYecKne yrnesomao-
pofbl ¢ obuwen dopmynoin C,H,, g Ha3bIBAIOTCA yreBogopoaamu paaa 6eHsona.

(pasHume maccosyto 0ok y2nepoda u 000poOa 8 AAKAHAX, AKEHAX, ANKUHAX U 8 yere-
godopodax psda 6eH30/1a ¢ PagHLIM YUCIOM yenepodHsix amomos. [Tocmpoiime 2paguk
3a8ucuMocmu Maccosoli 00U om MoAAPHOL Maccsl y21e8000p0doe.

JeatenpHocTb




(@)

HomeHknatypa

LLIMpOKO MCNONb3YIOTCA TPUBMA/bHbBIE (MCTOPUYECKME) HA3BaHMS HEKOTOPbIX TOMO/IOMOB
6eH3ona. Hanpumep:

w

S 3

E q CH3

o

= S CH- CH,

s CH,

<&

S &

a E TOJIYOJI KyMOJI

<T >

- [Ana Toro 4to6bl NnokasaTb, Kak pacrnonoxXeHbl paankanbl OT- -

HOCUTE/IbHO APYr Apyra B AM3amMellEHHbIX n3omepax 6eH30-
Na, MOXHO MO/b30BaTbCS HMXKEeyKa3aHHbIMI MPUCTaBKaMu. Mo-rpeyeckn
Ecnn 3amectutenu: 3HaYeHws C10B: Ortos —

— HaxOASATCs NPU COCeAHMX aToMax yrnepoaa (1,2) — opro-(o-), ~ HEMOCPEACTBEHHO, Meta —

nocne, para — HanpoTB.
— oTaeneHbl Apyr oT Apyra oaHuM atoMom yrnepoaa (1,3) —

mera-(m),
— OoTAeneHbl Apyr oT Apyra AByma atoMamu yrnepoga (1,4)
; —napa-(r).
CH, CH, CH;
CH,
CH,

CH,
0-KCHJI0JT M-KCHUJIOJI II-KCHJIOJI

HavmeHoBaHue romonoros 6eH3ona no MEXAYHAPOAHON HOMEHK/IAType CXOXe C LIMKMIO-
ankaHamu. Ipuy HanMeHoBaHWK romosiora 6eH3o1a B MOnekysne C OAHUM anKWbHbIM pPa-
OMKanoM B COCTaBE YMTaloT paavkas, a moToM C/I0BO 6EH30/1.

CH,
CH, - CH, CH- CH,
CH,
MeTHIGeH301 STUIGeH30 M30TPONUIBEH30.
(C,H.— CH,) (CH,~ C,H,) (CH,~ CH)

Ecn B MOJ1eKy/1e CoAepPXNTCA ABa Wan 6onee paanKanos, TO HyMmepaunto BedyT C atoMa
yrnepoaa, cogepXxawiero HaMeHbLUWI paavkarn, un HymMepaumna BeAETCS TakK, YToObI CyMmMma
HOMEPOB aTOMOB YI/1epoda, K KOTOPbIM rMpmncoenHeHbl pagnkasbl, 6blna HaMMEHbLLEN.

Csz
3
4 2

1

7~ CH,

1,4-1MeTri6eH301 1-meTnsi-3-3TUa6€eH30J1



fpumep N
emo

B monekyne romonora 6eHzona ¢ coctaBom CgHyp, UMcno sp? — s cBA3el MUHUMANbHOE.
Onpefenwvte BeLLECTBO C Takoin GOPMY/ION 1 HA30BUTE MO MEXAYHAPOAHON HOMEHKNATYPE.

Yucno sp? — s cBA3ein B Monekyne 6eH3o/a paBHO 6. YTobbl Yncio sp? — s cesizel 66110
MUHUMaNbHbIM, YMCNO PaaMKanoB, MPUCOEdVHEHHBbIX K Monekyne 6eH30Ma, AOMKHO
O6bITb HANOOBLINM.

CH, CH, CH,
i CH, CH, i
CH, CH; CH,
CH,

1,2,3-TpumMeTnn6eH3on 1,2,4-TpuMeTnn6eH30n 1,3,5-TpumeTnn6eH3on
\_ _J

MpoBepbTe cebs 2
Canin (2)

B Monekyne romosnora 6eHsona ¢ coctaBom CoHy, UMCIo sp? — S CBA3EW U YMCNO BTO-
PUYHBIX aTOMOB MakcumMasibHoe. OnpenenvTe 3To BeL|ecTso.

oA nponnn6eH3on

J

Mpw oTUlenneHn oIHOro atomMa Bodopoaa OT MOMEKy bl 6eH30/1a NOYyYEeHHbI OCTaToK
Ha3blBalOT GEeHUIbHBIM paarkanoM, a Npu oTLenIeHnn aToMa BoAopoAa OT METU/IbHOMO
paavikana MoneKy/bl To/yosa nosyYeHHbl OCTaTOK Ha3biBaeTcs 6eH3UbHBbIM PaanMKaiom.

CH,—

beHUNBHBIN paJiuKal

(CH;-) paaukan 6eHsuna

Pagvkar, NoyYeHHbl Npu OTWENIeHNM 04HOr0 aToMa BOAOPOAa OT 6EH30/1bHOro Aapa,
Ha3blBaeTCA apWibHbIM padMkanom. B otinumne ot paamkana 6eHsvna GdeHnbHbIn paan-
Kan OTHOCWTCA K apU/ibHbIM paavkasnam.

M3omepusa

CTpyKTypHasa nsomepus B yrnesogopoaax psaa 6eH3ona onpeaensercs no paankany,
Mo CTpPOEeHMIO padnkana M No PacnooXeHWIO paaukanoB OTHOCUMTENbHO ApYr Apyra B
6€EH30/1bHOM KO/bLe.

o paankany:

CH, CH,
', CH,

2

e

TUIOEH30]I 1,2-mumeTnnben3om

-
=)

APOMATUYECKUE
YITIEBO/JOPO/bI
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o cTpoerHunto paavkana:

APOMATUYECKUE
YI/IEBOJOPO/AbI

CH, - CH, - CH,

MPOITHIIOCH301

CH,
', CH,

2

5 3
4
1,2-numMeTrII0eH301

CH-CH,
CH,

H30IPOITHIOCH301T

['lo nosoxeHuo PaaMKasIoB B 6EeH30/1bHOM KO/IbLIE!

1,4-nuMeTrIIOeH30T

Y13 npedsidywyux mem Mol 3HaeM, Ymo y 1,2-0umMemunyukaonponaHa ecms Yuc- U mpaHc-
usomepsl. Ecme nu yuc- u mpauc- usomepel y 1,2-dumemun6eH3ona? 060CHylime c80U MbICAU.

Pacnonoxmute paHHble BellecTBa B
nopsaake BO3pacTaHWa 4YMc/ia aToOMOB
yrnepoja B Mx MoneKynax.

1. o-kcunon
2. T70N1Yy0N
3. kymon

A1, 2,3
01,32
£)3,2,1

Onpepenute oTHOCUTENbHYIO Mose-
KYNSPHYIO Maccy yrneBoaopoaa psaaa
6eH30na, B MO/IEKyNe KOTOPOro Co-
nepxutca 10 atomoB BOAOPOAA.

CKOMbKO aTOMOB YIniepoaa CoOAep»XnT
nepBbli NpeacTaBuTeNb YrneBoao-
poaoB psaa 6eHzona? O6bAcHUTE
NPUYNHY.

4. Onpenennte COOTBETCTBUE.

1. aNKUNbHbIN

pagukan a. BUHWI pagukan
2. apubHbIA b. dennn pagnkan
paaukan c. 6eH3nn pagnkan

d. aTmn pagvkan

5. Onpepnenute obuiee 4ncno aToMoOB
B MOMEKyne romosiora 6eH3ona,
0,2 MONsa KOTOPOro COAEPXKUT 24 T
yrnepopaa.
A)18 B)22 (C)20 D)26 FE)24

6. HazoBKWTE NO MEXAYHAPOAHOW HO-
MeHKNaType BelWeCcTBO, KOTOpoe
nony4YaeTca 3amelleHeM B Monekyne
M-KCW/10/1@8 B OAHOW METUNbHOW rpynne
O[HOro aToMa BOAOPOAa, a B APYyron —
[OBYX aTOMOB BOAOPOAa METUTIbHBIMU

pagvkanamu.




7. Onpepenvte npaBuibHble (+) 1
HenpaBW/bHble (—) BbICKa3blBaHNA AN

BeLlleCTB.
atun6eHson Tonyon

Monekyna, cogepxut 7 5 5
aToMOB yrnepoga.
N3omep mM-kcunona. O m]
B o6pasoBaHumn
MOJEeKy/ bl y4acTBYIOT

O m]
26 rnépunaHbIX
opbutanen.
Monekyna, nmeet 15 5 5
O-CBSA3EN.
fomonor 6eH3ona. O m]

8. CocTraBbTe cxeMmy, B KOTOPOW OTpakeHb!
BUAbI CTPYKTYPHOW N30MEPUK 1 NpuBe-
[OeHbl NpUMepbl yI1eBOA0POA0B paaa
6eH30na.

9. CocraBbre rpaduyeckme Gopmynbl
romonoros 6eH3ona ¢ coctaBom CgHyg
1 HA30BUTE UX MO MEXAYHAaPOAHOM
k HOMEeHK/aType.

10. Hanuwmnte COOTBETCTBYIOLNE
Ha3BaHWA paanKaaoB B NyCTble
AUenKn.

pagvkansl,
<« O0pa3soBaHHble
pa3pbiBOM 1-11
CBSA3U

—>

CH, > CH, - CH,
1

pagvikansl,
ob6pa3oBaHHble
paspbiBOM 1-11
CBSA3U

|/|C['I0ﬂb3y9| CMYK 1 NNaCTUInNH, I'IOCTpOI7IT€ LLIAPOCTEPXHEBYHO MOAEb MONEKY/bI TONYO/1d.

10

APOMATUYECKUE
YITIEBO/JOPO/bI




PABLI,EJ'IG

[lonyyeHne n pusmnyeckne
CBOMCTBA YrN1eBOL0POA0B pAja
beH30/a

B nob6ene Bo BTopon MMpOBOWN BOMHE €CTb UC-
KIOYMTENbHBIE 3aCyrn OAHOro M3 asepban-
OXKAaHCKUX XMMUKOB, akagemuka tOcrnda Mame-
nanvea. B atoT nepuon KOcnd Mamepanves
0OOUNCA BbIAAIOLWMXCA YCNEXOB B OAHOM W©3
HeOoOXOAMMbIX MPOLECCOB HEDTAHOW XUMUK U
HedTenepepaboTkn 1M B chepe ankuampoBa-
Huda. C momollblo ero cnocoba crTpaTernyeckm
BaXHble MPOAYKTbI, ankunapoMaTnyeckmne Be- . i
LLecTBa, No/y4Yannchb ¢ 60bLIMM BbIXOAOM NpPO- : __.m
OyKTa W LWMPOKO MCNO/b30BaNnCh Ha GpoHTe. B T

pes3ynbrate MccneqoBaHWi, NpoBeA&HHbIX Mo pykoBoactBom KO.Mamenanvesa,
OblN NpeanoxeH cnocob MoNy4YeHUss roptoyYero C BbICOKMM OKTaHOBBLIM YMC/IOM,
obecneyrBaloLLero BbICOKMIA MONET CaMONEToB M 061adatolWero O4YeHb HU3KOM
TemnepaTtypor 3amep3anuna. brarogapsa Hay4YHbIM OTKPLITUAM y4eHoro B 1941-1944
rogax 6aknHcKmne HedTenepepaboTunkn obecneunBan GPOHT MUNIMOHAMIN TOHH
BbICOKOKa4YeCTBEeHHOro 6eH3nHa.

Ymo makoe ankunapomamuyeckue coeoUHeHus?
Kakue ypaeHeHus smux peakyuli 8s1 npednoxcume?

B XIX Beke 1 0o Hadana XX BeKa A9 OCBeLleHns JOMOB U I
Y/MLL MCNONb30Bann CBeTUbHbIN ra3. CBETU/bHbIN ra3 no-
NyHaeTcy NMMPOIM30M KaMeHHOoro yrnga n Hedtu. B coctaBe
CBETW/IbHOIO rasa KpoMe BOAOPOAa, MeTaHa, yrapHoro rasa
n ap. 6biBaeT eLé 1 6eH30n. Bnepsble B 1825 rogy 6eH30on
6bin BoigeneH M.®apageem 13 CBETUIbHOMO rasa.

MonyyeHne

OCHOBHbIM CbIpbEM A/151 MOYYEHUA apOMATUUYECKUX YIIEBOAOPOAOB B MPOMBbILLIEHHO-
CTU ABNSAIOTCA HedTb U KaMEHHOYrobHaA cMona. Npu HarpeBaHM KaMeHHOro yris 6e3
poctyna Bo3sayxa (1000-1200°C) o6pazyeTtca kaMeHHOyrobHasa cMmona. Ipu anctmnng-
UMW KaMEHHOYrONbHOW CMO/Ibl OTANATCS 6EH30/, TOYON, STUNOEH301 N APpYyrUe apo-
MaTM4yeckne CoOeaMHEHMUS.

Yrnesogopodbl psaaa 6eH30/M1a B MPOMbILIEHHOCTY MOYYatoT TakKe Ha OCHOBE HMXKe-
YKa3aHHbIX peakLnii:

1. dernapupoBaHnem asIKaHOB Mpy BbICOKOM TEMNEPATYPE B MPUCYTCTBUM KATA/IN3ATO-
poB. Hanpumep, 13 rekcaHa nosy4dator 6eH30/, a U3 rentaHa—Tonyon.
C,H,—>CH,+4H,
reKcaH OeH301

C,H,,—*—>CH, -CH,+4H,

TClTaH TOJIYyOJI



2. [eruapupoBaHueM LMK/I0Q/IKAHOB B MPUCYTCTBUM KATA/IM3aTopa. B pesynsrate sToM
peakUMn LMKIOreKcaH AernapmpyeTtca B 6eH30/.

T, KaT. + 3H2

[NonyyeHne 6eH30/1a No 3TOMy MeToay pa3pabdoTtan akageMunk H.4.3ennHckunin. [Npn tex xe
YCNOBUAX METUNUMKNOrEKCaH AerMAPUPYETCS B TOMYON.

CH, CH,

T, Kar. + 3H2

Mpumep | N
e (1)

[pn peakunmn rmapupoBaHng 46 rpamm yrnesoaopoaa paga 6erHsona ¢ 33,6 1 (Hy.)
BOOOPOAOM Obln MoAyYeH umknoankaH. Onpegenute Gopmyny yrnesogopoaa psaaa
6eH3ona.

Mpun peakunn rmgpruposaHna 1 Mona yrnesogopoda psga 6eH3ona ¢ 3 MoNamMu BOA4O-
poda NonyvaeTcs umknoankaH. Hanvwem ypaBHeHWe peakumm.
46 rpamm 33,6 mtp

T, KaT.
CnH2n'6 + 3H2 CnHZn
(14n—6)rpamm 3.22,4 murp

46T -------- 33,6 mrp
(14n— 6)r ~=---- 67,2 mrmp |
g 46:67,2
33,6
14n—6=92
14n =98
n=7 (CH,)
\_ _J

MpoeepbTe cebs N
[ supin (2)

Mpu gervapupoBaHnK LMKIorekcaHa o 6eH3ona ¢ BbixogoM npoaykra 40% nonyyeHo
11,2 n (HY.) Bogopoaa. Beluncamre maccy (B I) uMkIorekcaHa B CMeCK nocnie OKOHYaHms
peakumm.

21 rpamm
_

J

3. AnikunnpoBaHnemM 6eH30/1a. [1pu peakunn ankuimpoBaHns MPONCXOAMT 3aMeHa atoma
BoaopoAa B 6€H30/1bHOM KO/blLE Ha ankuibHbIA padvkan. Ha ocHoBe Takmnx peakuuii no-
NydatoT roMosorv 6eHsona. MoxHo nokasaTb B KadecTBe npuMmepa ankuanpoBaHme 6eH-
30/1a 3TUNIX/TIOPUAOM B MPUCYTCTBUM KaTanmsaTopa.

-
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APOMATUYECKUE
YITIEBO/JOPO/bI
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CH,- CH,

.+ Cl+CH,-CH, & + HCI
Wy
E 3 STUIIOEH3071
S o
# Q Kak anknnupylowmii peareHT MOXHO B3ATb 1 ankeHbl. ( \
s 8[ STUM MEeTOAOM B MPOMbBILLAEHHOCTM MNOMAyYatoT 3TWA-
';; 8 GEH30/1 1 KyMOJI.
S
S§ o
< D + CH,=CH, %Xt

STHIOSH30I1

KOcug levigap orny Mameaasines

+ CH2= CH - CH3 L kar. (1905-1961)
A3epOaiigXXKaHCKUI XUMUK, AKQAEMUK.
3a710km/1 OCHOBY HePTEXMMUNYECKOM

Haykn B A3epbarigXaHe.
CH - CH, v Loz,
t, KaT. | 3a uccnegoBaHusi B 06/1aCTH
CH3 Q/IKWIMPOBAHWS Yr/1IEBOJOPOLAOB

y4YéHbIe MUPA HA3BA/IN €ro
k «KOPOIEM Q/IKU/INPOBAHMSI>. )

M30TPOIHIOEH30IT (KyMOT)

Tpyabl azepbangxxaHckoro yu4éHoro Kocrnda Mamenanuesa cbirpanv 60/blUyiO POb B
061acTn peakumii ankKUNMPOBaHNA 1 MOMYYEHUST apoMaTUUECKUX YIIeBOAOPOAOB.

@ 06cyxaeHue

@ Kak 06vscHumb npucoeduHeHue 6ex30/a u nponusaexa no npaguy MapkosHukoga?

4. [pornyckaHueM aueTu/1eHd HaA aKTUBMPOBAHHBLIM YITIeM Mpy HArpeBaHum. B pesynb-
TaTe 3TOro aueTuneH TPUMEPU3YeTCa U NpeBpaLlaeTca B 6€H30/.

> AKTHB

flesaTenbHoOCTb o ~

PeakTtuBbl u o6opygoBaHue: 6€H30aT HAaTPUA, TMAPOKCUA HATPUA, Néd, rasooTBOAHAA
Tpy6Ka, LWTAaT1B, CTyMKa, CTeKNAHHAdA Nasiouka, ctakaH 06bamom 100 M, MPOBUPKA.

Xop pa6oTtbl: 1 - 2 © 6eH30aTta HaTpPUA 1 MMAPOKCKHAA HATPUA NepemellanTe B CTynkKe
[0 NbIIEBUAHOIO COCTOSAHUA. [ToMeCcTnTe CMECh B Cyxyto MPOOUPKY, 3aKPONTe €€ raso-
OTBOOHOW TPYOKOW, CHAaOXEHHOM NPOOKOW, K HAK/TOHHO YCTAHOBUTE B /1anke LUTaTMBa.
Lpyron KoHel TpyOKn MoMecTnTe B MPOOUPKY-NPUEMHNK, KOTOPad NoMeLLeHa B CTakaH
C negaHon Bogomn.




cmech CgHsCOONa
n NaOH

—2——{l

BOZIA CO JIBIOM

Mpo6MPKY CO CMEChIO CHavana HarpesaiTe PpaBHOMEPHO, @ MOTOM CU/IbHO HarpeBainTe Ty
4acCTb, e HaxoanTcd CMeCb. I'IpOBepre PacCTBOPMMOCTb B BOAe No/Tly4YeHHbIX BeLlleCTB.

Ymo evl Habwdanu?

Hanuwume ypagHerue peakyuu 6eH30ama HaMpUs ¢ 2udPOKCUAOM HAMPUS.

Kakoe opaaHuyeckoe gewjecmeo nosyyeHo & pesynsmame 3modi peakyuu?

Ymo moxceme ckasame 0 3anaxe u pacmeopumMocmu 8 gude nNosy4eHHo20 geujecmea?

Kakum cnocobom MoxcHo pazdenums 3mo eewjecmeo u 800y?

B nabopatopumn 6€H30/1 NOy4atoT Ceay LM CNOCOOOM:

1. lnaBneHnem Ljesio4eri ¢ cosisiMm 6eH30MHON KNC/10ThI.

_____________ 4

CH,—/COONa + NaOH —— CH, + Na,CO,

2. HarpesaHuem ¢eHo1a B npucCyTCTBUM LUMHKOBOW IbI/IN.

CGHSOH + Zn—t) C6H6 +ZnO

dun3nueckmne CBOICTBA

[NepBble NpeacraBUTENN YrNeBoAopoaoB paaa 6eH30/1a — BEWEeCTBa C NPUSTHLIM 3ana-
xOoM. 1o 3TON MpUYMHE OHU UCTOPUYECKM Ha3biBa/IMCb apoMaTnyeckne yrneBoaopoabl.
[No3gHee BbIACHWMIOCh, YTO 6ONBLUMHCTBO apoOMaTUYECKMX BELLECTB UM HE UMEIOT 3ana-
Xa, Wu BellecTBa C HENPUATHBLIM 3anaxoM. HecmMoTps Ha 3TO, MX UCTOpUYECKNe Ha3Ba-
HUA coXpaHUInCb. [Mpu 0ObIYHBIX YCIOBUSX 6EH30/1 — 6eCLBETHANA, NeTy4asa XUAKOCTb CO
cneundunuyecknm 3anaxom. beHson nerye BoAdbl M HepacTBOpWUM B Bode. [ns MHOrmx
BellecTB 6EH30 ABNSETCA XOPOoLMM pacTBoputenem. MNpn oxnaxaeHu oH npeBpaulaeT-
cs B 6eyto KpUCTanimyeckyto maccy. beHson 1 ero napbl A00BUTHI.

Tonyon, 3TMNOEH30/ W Op. Nerye BoAbl, HEPACTBOPMMbIE B BOAE XMAKOCTU. Tonyon fAs-
ngeTca pactBopuTenemM ana 6enoro dochopa, cepbl U Apyrmx Bewects. C NoBbILLEHMEM
OTHOCUTENBHOM MONEKYIIPHOM MacChl yrneBOoAOPOAOB psaAda OeH30/a yBEeNMYMBAETCH
TeMnepaTypa ux KMNeHus.
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APOMATUYECKUE
YIJIEBO4OPOAbI

[poBepbTe U3yyeHHoe

1. Onpegennte nNpaBW/bHbIE BblCKa3blBa-
HUS gna 6eHsona.

1. T1pn 0BbIYHBIX YCNOBUAX HAXOANTCS B
KNOKOM COCTOSAHUM

2. XOpoLlo pacTtBopyAeTcs B BoAe

3. B 1BEPAOM CcOCTOSAHMM OOpasyeT
MOMEKYNSPHYIO KPUCTaNIM4yeckyo

peLuéTky

A) Tonbko 2 B)2,3

a1, 3 D) Tonbko 1
E) Tonbko 3

2. Onpegennte NPoayKTbl peakuui.
1. BeHson + atnnen X,
2. beHson + xnopmetaH =X,

3. BeHson + nponen &ML,

a. Kymon

b. aTun6eHson

C. ToNyon

A) 1-a, 2-b, 3-c B) 1-a, 2-c, 3-b
C) 1-b, 2-a, 3-c D) 1-b, 2-c, 3-a
E) 1-c, 2-b, 3-a

3. MNoyemy nNpu NO/THOM AErMAPVPOBaHNN
1 Monsa umknorekcaHa B 6eH30/
BblAENAETCA 3 MOA BOAOPOAA, a Npu
aernapvpoBaHnm 1 Monga rekcaHa B
6eH30n Bblaenaetca 4 mons Bogopoaa?

4. C KakvM MUWHVMasbHbBIM KOIUYECTBOM
aTOMOB Yyr/iepoAa B MOMeKyne MOXHO
Noy4YnTb BeLLEeCTBO MpW ankuaMpoBa-
HMKM 6eH30na C ankeHammn? OOOCHYyIMTE
CBOW MbIC/TN.

5. Mpw nponyckanun 12 monern auetnneHa
Haf aKTMBMPOBAHHLIM yriem 6bl1o no-
nydeHo 3 Monga 6eHlona. Bobluncnute
NpakTNYeCKNin BbIxod (%) peakumu.

6. lNpu m3yuyeHun cnocoboB MNOAyYeHUs
ankaHa Bbl O3HAKOMW/INUCH C peakumen,
KOTOpas cxoxa C peaklmen conei 6eH-
30/1bHOWM KUCNOTbI C Wwenovdamu. O6bac-
HUTE MpUMEpPaMm.

7. Kakoi ankuaranoreHna Hago B3dTb, YTo-
O6bl NpY peakumm C OEH30/1I0M MOXHO
6blno 6bl  nonyYnTb Kymon? CocraBbre

k YpaBHEHNA peakunin.

~

8.
Macca Tonyona, O6bEM
Noy4eHHOro BblA€/IEHHOr0
aernapvpoBaHuem BOAoOpoAa npw
rentaHa, r peakunmn (Hy.), n
4,6 X

Onpepenute X.

A) 2,24 B) 4,48
Q) n,2 D) 5,6
E) 3,36

9. Pacnpegenute no cxeme cnocobbl Nosy-
YeHns yrneBoaopoaoB psaa 6eHsona.

Cnoco6bl nony4veHus

o T~

[Mony4yeHune I;Ioayqerms
6eH30na omornoro
6eH3ona

/N

1. dernapupoBaHmne LUMKoankaHoB
2. HarpeBaHue dpeHona ¢ UMHKOBOW Mbl/1bio
3. Peakuna npucoeamHennsa 6eH3ona
C anKeHamu
4. lernopupoBaHne ankaHoB
5. Tpumepusaumns auetnneHa
6. lNnaBneHne conen 6eH30MHOM
KNCNOTbI CO LWeo4Yamm

10.
A+B —" 5 tonyon + ...

B+ Hatpun ——> s1aH + ...

Onpepenvte Beulectsa A n B.

1. Hanvwnte ypaBHeHWA peakuunn, co-
OTBETCTBYIOLMX Kaxaow cragum o
[JAaHHOW cxeme.

LinknoankaH Yrnesogopogabl
psga 6eH3ona

ASIKeH Yrnesogopoabl
T  psna Gensona

AFPOTS Yrnesogopogabl

psiaa 6eH3ona

Yrnesogopogbl

AnkunranoreHng —
A psaaa 6eH30na

@ [lod2omosbime npeseHmayuto Ha memy: «Hay4Has deamensHocms akademuka Hcuga Mamedanuesay.

) N




XvMnyeckme CBOUCTBA
yrNeBoAopoA0B psja 6eH3ona

B koHue XIX Beka 1 B Havane XX Beka NpoBOAWINCE UC-
cnefoBaHus B chepe B3pblBYATbIX BELLECTB U CUHTE3NPO-
Ba/M HOBblE B3pbiBYaTble BellecTBa. HO B MPOMBbILLIEH-
HOM MaclTabe XpaHeHne, NoMyYeHne n NPUMEHEHNE STUX
BelLecTB Obl/1I0 OnacHo. HecobntoaeHne npasui 6esonac-
HOCTU 9BNS/10Ch MPUYNHON B3pbiBOB. C 3TON TOYKMK 3pe-
HMS OTKPbIToe B TO BpeMs BellecTtBo THT (Tpotun) 6b110
BbIrOAHbIM. [1aCCMBHOCTb M CTAabW/IbHOCTb 3TOrO Belle-
CTBa, 6€30MacHOCTb NMPOM3BOACTBA U MCMO/Ib30BaHNE ae-
nano ero aydule, Yem ocTasibHble B3pbiBYaTKK. [o3TOMY
00 cepeaunHbl XX Beka 370 BeLeCTBO MaCcCOBO MPOM3BO-
OM10Ch 1 LUMPOKO MCMO/Mb30Banoch BO BpemeHa [epBon
1 BTOpOn MMPOBbLIX BOWH.

Kakoe cocmag 3mozo eewjecmsa?

Ymo o3Hayaem abbpesuamypa THT?

JeatenbHoCTb

Hanente B npobupky HEMHOro 6pPOMHOIM BOAbl, @ K OpOMHON Boae Aob6aBbTe
HEeCKOMbKO Kanesb 6eH3o/1a. [1oToM B $apdOpOBYIO HaLLKY MOSIOXNTE HEMHOMO
6eH30/1a 1 CoxXruTe.

Kakue usmererus Habarwdarmcsa 80 epems onsimoe?

Yem omauyatomcs dpye om 0py2a peakyus npucoeduHeHus 6poma c 3muneHom om
peakyuu npucoeoduHeHus e20 ¢ 6eH30/10M?

Yem omauYaomcs peakyuu 20peHus 6eH301a U ImueHa?
Kak moxcHo 06bACHUMb pasHuyy peakyuli npucoeduHeHus SmuneHa u bex3ona?

HecmoTtp4a Ha 10, 4TOo dopmynon, npeanoxeHHon ®.A.Kekyne, nonblytotca 6onblie 150
NET, BC e OHa He 0ObACHAET HEKOTOPble CBONCTBa 6eH30M1a. ECnn Mbl MPeanonoxmnm
HanuuMe ABOMHbIX CBA3EN B Monekyne 6eH30Ma, TO OH AO/KEH BCTyNaTb B peakumnn, Xa-
pakKTepHble A5 HenpeaenbHblx yrneBoaopoao. OaHako 6eH301 o61agaeT HEKOTOPbI-
MW, Pa3/IMYHbIMK OT a/IKEHOB, aNlKMHOB W aflkaaneHoB, CBOMCTBaMU. Hanpumep, 6eH30n
He ob6ecrneunBaeT 6POMHYIO BOAy. NPUUNHOK 3TOrO ABAAETCS YCTOMYMBOCTb OEH30/1bHO-
ro aapa (m- 31eKTPOHHOW cucTeMbl). B pesynsrate 6EH30/1 1 ero roOMOI0r NMpu 06bIYHbBIX
YCNOBUAX HE BCTYNaloT B peakuMio NpUcoeamnHeHns. YrneBoaopoabl psaa 6eH3ona npu
onpeaenéxHbIX YCI0BUSAX BCTYNakT B peakLMio NPUCOeANHEHNA, @ TaKXKe 3aMelLleHNnsd 1
OKUCNEHNS.

Peakuusa samelleHns

Ecnn k 6eH30ny NpubaBuTb, HarpeBas, a30THYD KUCIOTY B MPUCYTCTBUN CEPHON KUCO-
Thl, TO NPOVCXOAUT peakums, B pe3synbrate KOTopoin obpasyeTcs XEnTasa »nakocTb C 3a-
Maxom ropbkKoro MMHAANA — HUTPOOEeH30/. B pe3ynbrate peakunmn oamMH aToM BoAopoaa
B Monekyne 6eH3oa 3amMmellaeTcs HUTPOrpynnoi.



H | NO,
- HO + N02 _ & HS0som | L OO

HUTPOOEH301T

fomonoru 6eH3ona, No CpaBHEeHMIO C camMnM BEH30/10M, 3HAaUNTENbHO Nlerdye BCTynatoT
B peakuuu 3aMelleHns. 9T0 0ObSACHAETCA B3aWMHbIM BAVAHWEM APYr Ha ApYyra ankuib-
Horo paamkana v 6eH30nbHOro aapa. B Mmonekyne 6eH3ona m-31eKTpoHHasa NAOTHOCTb
paBHOMEPHO pacnpefeneHa Mexay BCeMu aToMamn yrnepoaa. AnkuabHasa rpynna, BBe-
AEHHasg B KOMbLO, OKa3blBaeT BANAHWE Ha OEH30/1bHOE KO/bLO TEM, YTO CMEeLLaeT 3/1ekK-
TPOHHYIO MIOTHOCTb M B MOMOXeHUax 2,4,6 (OpTo- 1 Mapa-) CNOCOOCTBYET YBEMUUYEHNIO
3NEKTPOHHON MAOTHOCTM. [103TOMY aToMbl BOAOPOAA NpUY 3TMX aToMax yrnepoaa nerko
3amellatoTcsa. HanpumMep, Huke nokasaHo, Kak B MOsieKy/1e To/lyona NpoucxoamnT cMelle-
HWe 2NEeKTPOHHOW MIOTHOCTU OT METUIbHOM FPYNMbl K 6EH30/1bHOMY KO/bLLYy.

APOMATUYECKUE
YIJIEBO4OPOAbI

H 5

i

H—C 0

[

H

[NepemellieHne 3/1eKTPOHHOM M/1I0THOCTU B MO/IeKy/1e TO/1y0/1a

Mo sToi NpudMHe B GEH30/1bHOM KO/blie TOMyo/a 3aMelleHne BOAOPOAHbIX aTOMOB
HWTPOrPYNNoOKi NpoTekaeT nerde, Yem B 6eH3o/e. [pu 3TOM BCe TpU BOAOPOAHbIX aTOMa
B NMOMIOXEHWUM OPTO- U 11APA- 3aMELLA0TCA HUTPOrPY Mo,

CH, CH,
ON_~~_._NO
H,S0,0m 2 2
y +3HNO, —e 5 3 + 3H,0
%4
NO,

2,4,6-TpHHATPOTOITYOI

2,4,6-TPUHUTPOTOYON BbipaxaeTtcs kak THT
N elé Ha3blBaeTcsa TRPOTUMIOM (TON). DTO Xen-
ToBaTOE TBEPAOE BELLEeCTBO, MCNONb3YEeTCs B
NpeccoBaHHOM BMAE, MPU ero pasnoxeHun
NPOWCXOANT CUbHBIM B3pbIB. BeHson ¢ 6po-
MOM BCTyMNatoT B peakumio 3amelleHns.

[Mpu HarpeBaHuK 6eH30/1a B MPUCYTCTBUM Ka- E’
Tanu3atopa FeBr; B 6eH301bHOM KOMblLe nog
nencrameM 6pomMa NPOUCXOAUT 3aMelleHne
OAHOro aTomMa BoAopoaa atToMom 6poma.

Br
+ Br, tFeBn, + HBr

OpomOeH3011




BeH3on ¢ xnopom pearvpyer Tak xe. [pu xnoprupoBaHu 6€H30M1a MCMONb3YIOT KaK Ka-
Tanusartop xnopua xenesa (I).

MNpwn y4Hactnn Xxnopumaa a/itoMNHNA B Ka4eCTBe KaTa/in3aTtopa BCe aTOMbl BOAOPOAa B MO-
nexkyne 6eH30a MOryT ObITb 3aMeLLleHbl aToMaMu xopa:

Cl
Cl Cl
+ 6Cl, —tACL + 6HCI
Cl Cl
Cl
reKCaXHOp6eH30H

Peakuuns npucoeanHeHnd

ﬂle onpeaesieHHbIX yC/TOBNAX 6eH30n BCTyrMnaeT B peakunn npmncoegnHeHn4. B NMPUCyT-
CTBUMW KaTanmsaTtopa, BbICOKOM TeMneparypbl N JaBneHnA 6eH30n rmapunpyetca B UMKIO-

rekcaH.
@ e O
2

IMUKJIOTCKCaH

Moa nencrtenem ceeta 6€H301 BCTyNaeT B peakUmio NPUCOeANHEHMS C XNTOPOM:

Cl
Cl Cl
+ 3Cl, M.
Cl Cl
Cl
TEKCaxXJIOPIUKIIOTEKCaH

FekcaxnopOeH30M U rekcax/1opuUmMKIorekcaH (rekcaxiopaH) 4ONroe BPpeEMS LWMPOKO MC-
nonb3oBanu B 6opbbe ¢ BpeanmTenamMm B CENbCKOM X034icTBe. Ho nocne nsydeHma mx
OTPULIATENBHOIO B/IUSIHUA Ha »XMWBbIE OpraH1M3Mbl OrPaHUYMIN MX NPOM3BOACTBO U UC-
NoOMb30BaHME.
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8 06cyxaeHune

[Moyemy 0514 peakyuu 3amewseHus 1 mosis 6eH304a ¢ XA0pom mpebyemca Makcumym 6 Mo,
a 01 peakyuu npucoeduHerus - 3 mona (1,7 06ocHyiime ceou mbicau.

Peakuumsa okucneHus

BeH3on Ha BO3ayxe ropuT KOMNTALWMM NaaMeHeM v obpasyeT YrmekUC bl ras u Boay
(nonHoe okucneHre). MpUYMHOM ero ropeHnsa KONTALWMM NamMmeHeM 9BsSeTCsa Haamune
B ero cocraBe 60/blUER MAaCCOBOW AOMM yrnepoaa, YeM B anvdaTuyeckmx yrneBoao-
poaax.

APOMATUYECKUE
YI/IEBOJOPO/AbI

2C¢H, + 150, —— 12CO, + 6H,0

FopeHme yrnesBogopoaoB pdaaa 6eH30Ma B BMAE obWEero YpaBHEHNA MOXHO MNMOKa3aTb B
Brge:

3n-3

CH, , + 0, —— nCO, + (n—3)H,0

fpumep 4 N
s (1)

CKOMbKO MO/b YINEKMCOro rasa BblAenmnTcs npu NoHOM ropeHnn cmecu, CoctosaLL el
13 0,1 Monb aTaHa 1 0,3 Monb MeTunbeH3ona?

Hanwucas peakuunto NoOSIHOro CropaHna aTaHa v MEeTMN6EH30M3a, BblUMCIAEM MO/IbHOE
KOTM4YeCTBO NOTYYEeHHOIo YrmekKncaoro ra3a.

0,1 momb X MOJTb 0,3 MoITL X MOITb
2C,H, +70,——4C0,+6H,0 C,H; +90,——7CO0,+4H,0

2 MoIh 4wmonb 1 mob 7 monb
0,1 Monb- - - - - - - - X MOJIb 0,3 MoNIb- - - - - - - - X MOIIb
2 MOJIb- === == = = = - 4 Monb IMOAB- - - == - - - 7 Mo I

4-0,1 7-0,3
X -1 1 1 X =
2 1

x =0,2 monb x = 2,1 mons

0,2 monb + 2,1 Monb = 2,3 MO/b

\

MpoBepbTe cebs

)

[Npy NoNHOM ropeHun cmecu, coctodulern ns 0,3 Monb nponaHa 1 0,2 MO/b romosiora
6eH30/a, No/ly4YeHo 2,2 MoMb BOAbl. Bbluncante maccy (r) ICXOAHOW CMecHu.

34,4 rpamm




JleatenbHOCTb 9 ~

PeaktunBbl 1 060pyaoBaHMe: OBe NpobupkK, cnuptoska, pacteop KMnO,, 6eH3on,
TONYO/1, KOHLEHTPUPOBaHHAA cCepHasa KUCIOoTa.

Xop paboTbl: B 0iHYy 13 Npo6npoK Hanente 2-3 M 6eH30/1a, a B APYryto — CTO/IbKO
xe Tonyona. MNotom B kaxayto npobupky godassre 1 mn 0,1 %-ro pactsopa KMnO,
M 1 Kanato KOHUEHTPUPOBAHHOW CEPHOM KUCIOTbl M OCTOPOXHO HarpesauTe.
[Nonoxunte B 06€ NpoBUPKK TakKMyCOBYIO Oymary.

Ymo gsl Habawdaeme?
Kak b1 06vAcHUMe npoucxodawjee?

L Kaxoe ypasHeHue peakyuu 8ol npeaflox(ume?
J

BeH30/1 CTOeK MO OTHOLLIEHWIO K OKUC/TUTENSAM U He obeclBedmBaeT pacTBop nepmaH-
raHata kaaua. B otinume or 6eH30/1a ero roMosiork nNpu HarpesaHnn obecLBeYnsatoT
pacTBOp NMepmaHraHata Kanua. Hanpumep, ecnm K Toyony 4obasnTb pacTBop nepMaH-
raHaTta Kaaua U HarpeTb, To GMOIeTOBad OKPacka pacTBopa NOCTerneHHo ncyesaer.

CH, COOH

t, KMnO,
—_—

+ 3[0] +H,0

OeH30MHas KUCIIOTa

13BeCTHO, 4YTO ankaHbl (Hanpumep, MeTaH) He ob6ecuBeYMBaltoT PacTBOp MepmaH-
raHata kanuga. OgHako, ecnm OAWH M3 aTOMOB BOAOPOAA B MO/EKy/1e MeTaHa 3ame-
HUTb GEHWIBbHBIM padukasoMm, TO MOJYYEHHOE COoedMHEeHMe (TONYyOs) OKUMCAAETCH
KMnO,. OkucneHve MetTunbHOM rpynnsl B MO/IeKyne Toyona 06bACHASTCS BANAHUEM
OEeH30/1bHOro SApa Ha MEeTUbHY rpynny. 1o cpaBHEHWUID ¢ MeTaHOM, 6eH30/bHoe
KOMbLIO OTTArMBaET 3NeKTPOHHYIO NnoTHoCTb oT CH3— paankana Kk cebe. B pesynbrate
3TOr0 peakuMoHHas cnocobHOCTb aToMoB Bogopoda B CH;3 yBennumBaetcs, oHu CTa-
HOBATCHA NOABUNXHBIMA.

OkncneHnem n-kcuaona npun Tex Xxe yCnoBnax nosiydaetcd TepechaneBaﬂ KncnoTa.

CH, COOH

t, KMnO,
—

+ 6[0] + 2H,0

CH, COOH

Tepedranenas KHCIoTa

-
=)

APOMATUYECKME
YITIEBO/JOPO/bI




[poBepbTe U3yYeHHoe

1 CH,—'>C,H,—2>C,H, —>C,H, - COOH 7. Onpepennte COOTBETCTBME.

c. Mpouncxoant obecLBedrBaHme
pactBopa

u.l —

§ & 1. Tonyon + KMnQ, + H,O ——.
h-j 8 Kakoe npeBpalleHne HeBO3MOXHO 2. Tonyon + HNO; —tH:S0umm
§ o NPOBECTU NPAMbIM MYyTEM? 3. Genzon + Cl, v

= S A) TONbKO 2 B)2,3

S E 01,3 D) TonbKo 1 a. Peakuunsa 3ameleHns

8 E E) Tonbko 3 b. Peakuna okncneHma

< D

2. B MOneKy/e Kakoro BeLllecTa HeT
aTOMOB BOAOPOAA? d. [NonyuaeTcs BELLECTBO, B MOMEKy/e

KOTOPOIro Het 6eH30/1bHOro A0pa

A) Tonyon

B) HUTpOoGEeH30n

C) rekcax/1opumKnorekcaH 8. OnpegenvTe CBONCTBA, XapakTepHble
D) rekcaxnop6eHson Ans 6eH30na 1 Tonyona.

E) 6eH30MHada kucnoTa
BeHzon Tonyon

3. MNo4vemy, B oTiMume ot 6eH30na, ToNy- / \ / \

ON BCTynaeT B peakumto C pacTBOPOM
nepMaHraHaTa kanus?

1. Mpn OBbIYHBIX YCTOBUAX HAXOANUTCS B

4. Y10 nerye BCTynaeT B peakuuio npu- KMAKOM COCTOAHNM.
COeOVNHEHNA: 6EH30M UMW STUNEH? 2. B monekyne cogepxutcs 12 sp? ru-
O6bACHNATE MPUUKHY. GpuAHbIX opbuTanei.

3. MNpu peakumm ¢ a3oTHOM KNCIOTOM
nony4aeTca TpoTUnN

4. Okncnasch, NpeBpallaeTca B 6€H30M-
HYIO KMCOTY

5. MNonyyaetca HarpeBaHneM GeHona ¢

5. lNpu gob6aBneHnn kK cmecn 6eHsona m
TO/lyona pacTtBopa nepMaHraHata Ka-
. nvsa, B3ATOro B M36bITKe, Mnosy4daeTcs

12,2 1 6EH30MHOV KMCMOTbI. Bbluncinte LIMHKOBOM MbI/biO

Maccy cmecu (B r), 3Had, 4TO Macco-

Bas A0NA OeHsona B CMecK COCTaB- | g, CocTaBbTe CXeMy MosyueHsi 6eH30a
ngaet 90%.

N3 T10N1yo1a B TpW CTaanu, Hanminte

YPaBHEHNSI COOTBETCTBYIOLLIMX peakLnii.
6. Ckonbko monen Cl, pacxogyeTcs Ha

rnonHoe npespalleHne 7,8 r 6eH aB
OfIHOE NpeBpallueHne 7,8 © 6eHson 10. Npu ropeHnmn rekcaHa 1 6eH301a Npu

rekcaxnopbeHson?

O[IHVX N TeX Xe YCI0BUSAX 6EH301 ropuT
A) O] B)0.2 6onee KOMTALMM N1aMEHEM, YEM reK-
03 D) 05 caH. CBSXMTE 3TW CBOWCTBA COMMIACHO M1X
E)06 cocTaBaM.

11. CocraBbTe CxeMmy, NOMb3YACh CTPENKAMM U AAHHBIMU AUERKMN.

EZ?T'ZEZTMEPB” Monyyaetca Peakumg [Monyyaetcs
P XNOpP6EeH30N 3ameLLeHna rekcaxnopumkiorekcaH
npucytcteum FeCls
ﬂpOT?KaeT nof Peakuus [Nony4vaetcs [NpoTtekaeT npu Peakums
nencrenem XnopnpoBaHng rekcaxnop- HarpeBaHn B NPUCOEANHEHNS
k cBeTa 6eH30/a 6eH30on npucytctaum AlCl; J

Cocmaegbime npe3eHmayuro Ha memy: «BusHue 2eKcaxnop6eH30/a u 2eKCaxa0pyuKI02eKCaHa
Ha OKPYHCAKOWYHo Cpedy U HUBbIE OP2AHU3MbI».
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@ Kakoe coedureHue moxem 6bimb CbIpsEM npu U320moeaexuu 3mux udeaudi?

)

BUHMNOEH30M, nan CTMpOn SBASETCA CaMbiM MPOCTbIM NPEACTaBUTEIEM apOMATUHECKUX
YrNeBoAopoaoB, B GOKOBOW Lienn KOTOPOro COAEPXKUTCA HENPeAeNbHbIN YINeBOAOPOa-
HblA pagmnkan.

CH= CH2 nin C6H5 —CH= CH2

BHHUIIOEH301 (CTUPOIT)

Bce atombl yrnepoa B MosieKysie CTUpOoia HaxoasTcsa B Sp? rubpuaHOM COCTOSHMM

MonyyeHue n dpusnyeckme cBOMNCTBA

B MPOMbILWNEHHOCTM CTUPOT NOTyHatoT gernaprpoBaHnem aTMNOEH30NMa.

CH,—CH, CH=CH,

T, Kar. + Hz

CTl/IpOl'I — HepacTtBopmmMaa B BOAe, AA00BUTAA, 6ecuBeTHaqA XUAKOCTb C MPUATHBIM 3aMaxoMm.

XvMuyeckune CBOMCTBA

JleatenbHOCTb o ~

n CH2 — CHZ t, Kar.

CH,=CH, + Br, —

Hanunwunte NPOAYKTbI peakLUmMin 1, COT/TaCHO 3TUM peakUMaM, 3aBepLumnTe Huxe no-
Ka3aHHble CXeMbl.

CH=CH, CH=CH,
+ B rz n t, Kar.

® Kakue ceolicmea CMmupona CXox ¢ 3musieHoM, HOo pas3iudHel ¢ beH3on10m?
. J

-
=)

APOMATUYECKME
YITIEBO/JOPO/bI




(@)

APOMATUYECKUE
YI/IEBOJOPO/AbI

&) 06cyxaeHune

3@ CYET HaNMuMs ABOVHOM CBA3W (HenpeaenbHbI paankan) B OOKOBOM Leny MONEKy/ bl
CTUPONa, NO XMMUYECKNM CBOMNCTBAM OH OT/IM4aeTcs o1 6eH30/1a 1 ero roMmonoros. Ctu-
POS, KaK 1 ankeHbl, Npu 0ObIYHbIX YCNoBKAX obecuBeunsaeT OPOMHYIO BOAY (a Takxe
pacTBOp NepMaHraHaTa Kaaus):

CH=CH, CH—CH,
+Br, ]|3r ]|3r

Ckonbko mons H, npucoedunsem 1 moss cmupona? K kakomy kaaccy y2negodopodos
OMHOCUMCA NOSTyYeHHoe 8euyecmeo?

Mpumep 4
e (1)

26 rpammoB ctupona obecueudnBaet 1000 rpammoB 6pomMHo Boabl. Onpegennte
KOHUeHTpauuio (%) 6pomMHO BOAbI.

Hanunwem peakumto ctmpona ¢ OpoOMOM.

261 Xr
CH.,-CH=CH, + Br,——CH,—CHBr—CH,Br
104

160

26r-------- XT 1000 -------- 100%
104r------- 160 r A0 -mmmmmemm X%
X=26-160=40r(Br2) (= 40-100 _ o

104 1000

MpoBepbTe cebs

spin (2

3 r cMecu, CoCTosLLENR 3 n3oMpeHa 1 CTUpona, NoNHOCTbIo obecuBednBaet 500 rpamm
2%-0n 6poMHoi Boabl. CKOMbKO FrpaMMOB CTUPO/1a MMEETCH B CMeCcu?

CED 3+

CT1pon, nonuMepunsysacb, 06pasyeT NoMCTMpPO:

nCH,=CH —CH,—CH—

T, Kar.
—

NOJIMCTUPOIT

|_|OJ'IV|CTVI|Z)OI'I MCNob3yeTcd B MalWMHOCTPOEHUN, I'IpVI60pOCTpO€HVIl/l KakK MaTtepwuarsn, 3a-
MEHALWNN MeTanbl, MCNOMb3yeTcAa Ond U3rotoB/ieHnAa nnactn4eCknx Macc, npnuMeHad-

€MbIX B ObITY.

Ctunpon ¢ 6ytagneHom-1,3 nonmmepunsyetca (cononmmepmnsauns) n o6pasyeTt BbICOKOKa-

UECTBEHHbIN CUHTETUYECKUI 6yTCI,ﬂMeH-CTI/I,OO/7beII71 KAy4yK.

nCH,=CH—CH=CH, + nCH,=CH ***- [—CH,—CH=CH—CH,—CH,—CH—

OyTaIMeH-CTHPOIBbHBIN KaydyK




ByTaaAneH-CTUPO/bHbBIN KayuyK YCTONYMB K BO3AENCTBUIO BbICOKMX U HU3KMX TeMiepaTyp,
M3HOCOYCTOMUNB. Ero NpuUMeHsioT B NPOM3BOACTBE LWNH A/151 aBToOMOGWe, B NPOM3BO-
CTBE NIeHT A/151 TPAHCMOPTEPOB N 3CKANaTOPOB, NErKNX 1 MOPUCTBIX KOBPUKOB A719 06YBH,
B NMPOW3BOACTBE MMAACTMUYECKON Nocyabl.

@ nposepsre v3yueHHoe

YaroT CTMpon?

1. 2Tmn 2. 6eH3unn 3. mMeTun
4. BUHWA 5. penun

A1, 2 B)3,5 C)2,4
D)1,5 E)4,5

2. PacnonoxwuTe BellecTBa B nopdagke

KYNSIPHbIX Macc.

1.Tonyon 2. M-kcunon 3. CTUPON
A)1,2,3 B)1,3,2 C)2,3,1
D)2,1,3 E)3,2,1

3. Kakoe M1HMMaIbHOe KOMM4eCcTBO
cTMpona (B r) Heobxoammo ans obec-
uBeumaHunsa 200 r 1,6%-ro pacteopa
6poMHO BOAbI?

A) 1,04 B) 2,08
D) 46 E) 5,24

C) 312

4. CpaBHuTe CNOCOBHOCTU NOMMEpPU3a-
Uunn CTMpona v Tonyona n 060CHynTe
CBOW OTBET.

5. C nomMoLLblo Kaknx Bellects
MOXHO OT/INYUTb APYr OT Apyra
HXKeyKa3aHHble BELLECTBa,
Haxo4ALIMeCs B pa3Hbix MPpobupkax?

1. 6eH30/1 1 CTUpPON

2. 6EH30/ 1 ToNyon

3. TONyon v CTupon

a. bpomvHaga Boaa

b. PactBop nepmaHraHaTa kanvs

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
D) 1-a, b; 2-b; 3-a E) 1-a; 2-b; 3-a, b

6. beH3on —» 3TMnbeHson —
— Ctupon — lNonuctupon
HanuwwnTe ypaBHeHWS peakumii
k COI/1aCHO CXeme.

1. CoemnHeHneM Kakmnx padnkKanoB Mnosy-

BO3pacTaHnd Nx OTHOCUTE/TbHbIX MO/1e-

7. Onpegenute npasubHble (1) U Henpa-
BU/bHbIE (=) YTBEPXAEHWA ONA Be-
LLeCTB.

~

Benson Tonyon Crupon

B monekyne Bce
aToMbl yrnepoaa
HaxoaaTcs B m] o o
Sp? rnbpuaHom
COCTOSIHUM.

[Mpu 06bIYHbIX
YCNOBUAX
obecuBeynBaeT
6pOMHyI0 BOAY.

CocTtaB oTBevaeT
obuien pop- O O O
myne C,Ha,6.

I'IonmmepwsyeTcg. (] O ]

8. MoxeT nn BCTYNUTb B peakumio ¢ ammu-
a4yHbIM PpacTBOPOM HUTpaTa cepebpa(l)
BellecTBO ¢ coctaBoM CgHg, B MONeKy-
Ne  KOTOPOro COOEPXUTCA OEeH30/1bHOe
anpo? CocTaBbTe rpaduyeckyio Gopmyny
3TOro BeLLeCcTBa M OO0CHYMTE CBOW OTBET.

9.

Macca Macca
OEerVApUpPOBaHHOrO  MOJTyYEeHHOro
3TUN6eHsona, r ctupona, r

Bbixog
peakuuu, %

424 X 75

Onpepenute Xx.

10. 3aBepLunTe cxemy.

B monekyne ctupona

T

4yncno ymncno
NOMAPHBIX  HEMOAAPHbIX RrCAC
KOBAafEHTHbIX KOBaNMeHTHbIx  MOPUAHBIX
O-CBS3eMn o-cBa3en opbuTtanen

y y y

J

-
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O6Lyme cBeaeHNS 0 MPUPOAHbIX
MCTOYHWNKAX YrNeBoL0pOA0B

0 Umo 06LL{€20 umeemca 8 cocmase 3mux UCmo4HuKo8 monsauea, kKomopsie Mel UCNO/b3yemM
UAU CABILIQAU HO38AHUS 8 eX(eOHEBHOU HU3HU?

YrneBoAOpPOAbl LUMPOKO PacnpocTpaHeHbl B npupoae. OCHOBHbIMY MPUPOAHBIMU UCTOY-
HUKaMu yrneBOAOPOAOB SABNSAOTCA MPUPOAHbIV a3, HEPTb, MOMyTHbIe HEDTSIHbIE ra3bl
U KOMEHHbIV YIroJib.

MpupogHbI ras

OCHOBHOWM COCTaBHOWM 4acTblo MPUPOAHOro rasa asnderca MetaH (80-97%), ocTanbHas
4aCTb COCTOWUT M3 CMECK aTaHa, NponaHa, byTaHa 1 HE60/bLIOIO KOMYEeCTBa APYrMX ra30B.
C yBennuyeHneM MONeKynapHON Macchl yreBOAOPOAa YMEHbLLAETCA ero coaepxaHne B
npvpoaHoMm rase. CocTtaBbl NPUPOAHBIX FA30B U3 Pa3/IMYHBIX MECTOPOXAEHWIA HEOOAMHAKO-
Bbl. B Tabnunue gaértca nx CpeaHuin coctaB (B %-x N0 OOBbEMHONM aone).

N, n rme
CH, CaHs CHs  CHo Gy 270
80-97 0,5-4,0 0,2-1,5 0,1-1,0 0-1,0 2-3

Vicnonb3yemblii B KauecTBe TOM/IMBa MPUPOAHbIA ra3 nmeeT 60blune NpenmyLllectsa
MO CPaBHEHMIO C TBEPAbIM U XMAKMM Tonameom. OH obnagaeT BbICOKOM TeMnepaTypo
ropeHVs, a NPOAYKTbl CropaHus He ABNATCA TBEPAbIMM BellecTtBamu. 90% [06LITOro
NPUPOAHOro ra3a NPUMEHSETCH B TEMOIMEKTPOCTAHUMAX, B MPOMbBILLIIEHHBIX OTPACAX
1 B ObITy Kak TonamBo. 10% npupoaHOro rasa — BaXHENLWUIA UCTOYHMK CbIpbs ANA XUMU-
4Yeckol MPOMbILWAEHHOCTU. VI3 Hero nonyyatoT BOAOPOA, aueTUIeH, 3TUIEH, caxy, pas-
NIMYHbIE MMIACTMACChl U Apyrue npoaykTbl. KpoMme Toro, NpupoaHbIi ra3 NpuMeHaeTcs B
KayecTBe aBTOMOOW/IbHOIro ToN/IMBa. [MprYMEeHeHWe NPUPOAHONO ra3a AaeT BO3MOXHOCTb
ONS SKOHOMUN BEH3MHA, a Takxke COOMOAEHNA IKONOMMYECKON YNCTOTbl 61arogaps ero
MNOMHOMY CrOpPaHuIo.

HedTtb

Hedtb — TEMHO-Oypasa MM Ye€pHasa roproyas XMUAKOCTb, IErye BOAbl U NPaKTUYeCKU He-
pactBopuMan B Hel, 061adaeT xapakTepHbiM 3anaxoM. B TeyeHne MMAAIMOHOB NET B pe-
3ynbrate XMMUYECKUX U BUONOrMYECKNX NPOLECCOB MPEBPALLEHNA XMBOTHbIX U PacTu-
TeNbHbIX OCTATKOB MNPOUCXOANT 06pa3oBaHne HedTu.



MPUPOJA
YI/IEBOJOPO/OB
WUCTOYHUKU

Tak Kak HedpTb COCTOMT M3 CMeCK rasoobpasHbIX, XUOKMX 1 TBEPAbIX YrNeBOA0POLOB
(B OCHOBHOM M3 a/IKaHOB, LIMKI0a/IKaHOB M apOMaTUYECKUX YITIeBOAOPOAOB), Y HeE HeT
CcTabubHOM TeMnepaTypbl KUNEeHNs,

B 3aBMCKMMOCTM OT cocTaBa KUnuT npu pas-

HbIX MHTEpBanax temnepatyp. CoctaB Hed- -
TM U3 Pa3INYHBIX MECTOPOXAEHUA HEOON-
HakoBbIA. Hanpumep, GaknHckasa HedTb
6orata umknonapapurHamm, rpo3HeHcKad —
npeaenbHbIMK yI1eBoAOPOAaMK, @ ypasb-
CKaa — apomaTtnyecknmn yrneBoaopoaa-
MU. HedTb pasimyatoT no naoTHOCTU, OHA
ObIBaeT NErKON 1 TAXENON.

HadranaHckast HeGTb MCNONb3yeTCst NPy NeYeHN
bonee 70-1 6onesHeit. /13BeCTHbIN NyTeLeCTBEHHMK
Mapko Moo Hassan HaTanaHckyto HedTb YyAeCHbIM
6anb3aMoM «QT KOXHbIX 60/e3Hel».

3anackl HedTn B Munpe coctarnaoT 550-600 MuanvapaoB TOHH. B HacTosulee Bpems exe-
rogHas gobblva HedTM B MMpe cocTaBndet 3 muaavapaa ToHH. OCHOBHast YacTb HedTH
MCNOMb3YETCH Kak Cbipb& A1 MPOU3BOACTBA Pa3HbIX BUAOB FOPOYMX M CMa304HbIX Macers.
B 10 e BpemMsa HedTb ABNAETCA LIEHHBIM CbIPbEM A1 XMMUYECKON MPOMBbILLINEHHOCTH. 13
HedTenpoayKToB NO/y4YatoT CUHTETUYECKUI KaydyK, eKkapCTBEHHbIe npenapaTbl, CUHTETU-
YeCKUI LWESK, MbI/10, N1aCTMACChl, B3pbIBYaTbIE BELLECTBA U APYrMe NPOAYKThI.

MonyTHble HedTAHbIE rasbl

[MonyTHble HedTaHble rasbl HaXOAATCA Had HEDTSAHBIM CI0EM UIN e B TeX e 3anexax,
pPacTBOPEHHble B HUX MOA AaBneHueM. [pu Bbixoae HedTU Ha MOBEPXHOCTb 3eM/IN B pe-
3y/nbrate pe3koro nageHnsa AaBneHns pacTBOPUMOCTb ra3oB yMeHbLIaeTcs, 1 OHW Bblae-
naoTCs U3 HedTW. PaHblle NonyTHble HedTsHbIE ra3bl He HaxoanIM 061acTh NPUMEHEHNS,
N X CKMranuM Ha MecTe npombicna. B HacTodlee BpeMs WX MOHOCTBIO OTAENAOT, Tak
KaK OHV TOXe ABMATCA XOPOLUWM TOMMBOM M LEHHBIM XMMUYECKNM CbIpbEM. B cocTaBe
MoMyTHOrO rasa, Hapsady C MeTaHOM, B OOMbLIOM KO/IMYeCTBE COAepXKaTCsl 3TaH, NponaH,
OyTaH 1 NeHTaH.

MYTEM XMMUYECKON NepepaboTKy NOMNyTHbIX HEDTAHBIX ra30B MOXHO MOMY4Y1Tb FOpasno
6o/blie BeLecTs, YeM Npu nepepaboTke NPUPOOHOro rasa. B nonyTHbIX HehTAHbIX rasax
copepxaHue MeTaHa MeHblle, a ero romosioros 6osblie MO CPaBHEHWIO C NPUPOAHbLIM
rasom.

Ha razonepepabaTbiBalolLMx 3aBoAax MOMyTHble rasbl NOAPA3AENAT Ha Cchedylolime
dpakumm:
[a30BbI 6€H3MH COAEPXUT B CBOEM COCTaBE /IErKO N1ETyUMne yrneBoaopOdbl (MeHTaH, rex-

CaH un ,El,p.) Ero NMPUMEHAIOT B Ka4veCTBe AOMNO/THEeHNA OANA YIyHLeHNA 3aXUraHna 6eH3uMHa
npu NpuBeaeHnn B AeCTBue ABuraTens.

[NpornaH — ByTaHOBas CMeCb (CXKMXKXEHHbIN ras) LWMPOKO NPpUMEHSETCA B ObITy U B aBTO-
TPAHCNOPTE B Ka4eCTBe roptoyero.

CocTaB NonyTHOro rasa

[a30BbI 6€H3UH

MNponaH-
OyTaHoBas
cMecb

Cyxon ras




Cyx0¥i ra3 CXofeH Nno cCocTasy C MPUPOAHBLIM Fra30M (B OCHOBHOM COCTOWT U3 METaHa 1 3TaHa).
OH 1cnonb3yetcs A nonydeHns aTuaeHa, aueTuieHa, Bogopoaa M Apyrix BeLlecTs, a
TaKXe B kadecTse Tonnvea. Kpome 3Toro, nonytHble HedTAHbIe rasbl WCMOMb3YIoT 414
NONyYeHUA HenpeaenbHbIX YrNeBodopOaoB, BbIASNAA M3 HUX 3TaH, nponaH, H-6yTaH u
apyrue.

KameHHbIiA yronb

KaMeHHbI yronb — TBEpAOE TONMBO OpraHm-
4YeCKOoro NpoucxoxaeHus. B npupoae 3anacoB
KaMeHHOro yrng 60/blUe, YeM 3anacoB HedTu.
KaMeHHbIN yro/b, B OCHOBHOM, 400ObIBAETCA B
YKpauHe, B CpegHelt Asun, Ha KOxxHoM KaBka-
3e n B Cnéupn.

Ero vcnonb3ayloT 419 OTOMIEHUA XU/bIX [O0-
MOB, Ha Gabpurkax 1 3aBoaax, Npw NaaBAeHUM
YyryHa 1 CTa/au Kak TonavBo.

® 06cyxaeHme

Kaxue ucmoyHuku monauga pacnpocmpaHers e A3epbatioxcare?
Kakyto poste ueparom 3mu 3anacsl 8 npoMsiwneHHocmu Asepbatioxara?

D

1. MNepeuncnnte cxooHble 1 OTIMYNTENbHbIE 4. Ha Kkakve ¢pakuum noapasaenstior

YyepTbl COCTaBa NPUPOAHOrO U MOMYTHOIO nonyTHble rasbl Ha rasonepepabartbl-
rasos. BalOLLMX 3aBOAAX, M B KaKMX LENAX UX
NPUMEHSIHOT?

2. Ha CKO/IbKO MPOLEHTOB ( % ) yMeHbLUaeT-
csa 06béMHaa gona kucnopoda, eciv B | 5. CocraBbre cxemy, OTpaxkaloLlyto npo-

3aKPbITOM  MoMelleHnn obbeémom 100 OYKTbl, MOMYyYEeHHblEe M3 NPUPOAHOrO
M3 okedb 1 M3 (Hy) npupoaHoro rasa? rasa, v HanuLmnte ypaBHeHNaA aTnx pe-
(MpumKnTe BO BHMMaHME TO, YTO B COCTa- aKLUNIA.

BE MNPUPOAHOro rasa OObEMHble A0MM
CcoAepXallMXcs B HEM rasoB COCTaBAOT
90% CH,, 4% CyHs, 6% N,, a 06bEMHas
OONA KUCIOPOAa B BO34yXe MOMELLEHUS
paBHa 20%).

6. [Mpennoxnte cxemy MONy4YeHUa OeH-
30/1a 13 NPUPOAHOro rasa. Hanuwure
YpaBHEHNA COOTBETCTBYIOLWMNX peak-
Lnn.

3. MNepedncnnte 0CHOBHbIE MPUPOAHbIE
MCTOYHVKM YNeBOAOPOAOB.



PABAEJ'IO
HedTb 1 eé nepBuyHas

nepepaboTka

Kakum 06pazom nosyyatom npodykmel, U306paxEHHble HA PUCYHKe, U3 Hepmu?

Ewé kakue npodykmel, nosy4eHHsle u3 He¢mu, 8bl 3Haeme?

Ha tepputopun AzepbangxaHa, ocob6eHHO, B baky 1 Ha KacnninckomMm Mope CyLLecTBYy-
0T KpyMHble CKBaXUWHbl HedTu. Halwa pecnybnnka HaxoauTCcsa B psay cTpaH mupa 6ora-
TbIX HedTblo. HedTb B A3epbaiagxaHe aobbiBaeTcs ¢ koHua XIX Beka. Bnepsble B Mupe
0o6bl4a HEDTM METOOOM MexaHM4eCcKoro 6ypeHns 6bina ocyulectsneHa B 1848 roay B
Bubu-ainbate. B HacTosuee Bpemsa AoOblya B HALLEN CTpaHe OCYLEeCTBISETCA CaMbIMy
COBPEMEHHBIMY METOAAMU U TEXHOMOTUAMMU.

[lepBbiti GOHTAH HEDTH, MOy HEHHBIN CoBpeMeHHas1 HePTSIHAS CKBAXMHA

MexXaHn4eCkum 6ypeHMeM

HedTb, nonydaemana 13 MECTOPOXAEHNS, HA3bIBAETCS Chlpoi HePThI0. Chipad HEPTb He
NPUMEHAETCA B MPOU3BOACTBE, MpU €€ nepepaboTke MoyvatoT pas/IMYHbIe NPOAYKTbI.



MNepBunyHasa nepepaboTka HedTH

JeatensHoCTb

Cobepute Npmbop, NOKa3aHHbIN Ha PUCYHKE.

X0JIOLUJIbHUK

B 1-t0 konby nomectute 100 mMa 6eH3nHA 1 Harpente. [Npn KaXA0OM NOBbILLIEHNN
Temnepatypbl Ha 20°C otgenanTe nosydeHHble Gpakumm, onpeaemte nx Maccy,
B3BECKMB Ha BECax, 1 onpegenvte 00beEM Npu MOMOLLM MEPHOIo unavHapa. Onpe-
aennte Ux N10THOCTb.

[Touemy 6eH3uH He Kunum npu nNoCMosHHoU memnepamype?
lpu kakoli memnepamype Koau4eCMB0 NOAyYeHHsIX ppakyuii Haubonswee?

Kak meHsemca nnomHocme nosyveHHsIX gpakyuii ¢ ygenuyeHueM memnepamypel?

MNepBnuHaga nepepaboTka HePTM OCHOBaHa Ha
dnsnyecknx npoueccax. BHayane 13 colipon Hed-

TV YOANAOT PACTBOPEHHbIE rasbl, BOAY W MUHE- Crioco6 pasgenenus
panbHble BelWecTBa (MeCoK, rMnHy, MMHepanbHble CMECHRIIE MG I
conv 1 ap.) 3ateM HedTb NoasepraT GPakLUNOH- ORIl (o) (SR LRI (& WEliiS=

PAaTypPax KNUNneHnsd KOMMNOHeHTOB,
BXOA4ALNX B 3Ty CMeChb.

HOW neperoHke. Npouecc NpoTeKkaeT B peKTudun-
KALIMOHHOWN KO/TOHHE.

DPAKUNOHHAS ANCTUAASUNS (PEKTUGUKALMS) —
37O NpPoLUEecC PAa3Ae/IeHNs] CMEeCU HAQ KOMIMOHEH-
Tbl, 13 KOTOPbIX OHA COCTOMUT.

HedTb, Harpetas B TpybyaTon nedym Oo temne-
patypbl 350-400°C, noctynaer B pekTndunka-
LUMOHHYKO KOMOHHY. BHYTPWM KOMOHHbBI MMEKTCA
FOPU3OHTaNIbHBIE MEPEeropofaky (Tapenku) co
MHOXECTBOM OTBepCTUi. B pekTudurkauroHHON
KO/TOHHE MpPOUCXOAMT HEMPEPbLIBHbIA MNpouecc
NCMapeHns U KOHOEHCAUMWU XNOKUX KOMMAOHEH-
TOB HepTH.

13-3a 651M3KOl TemnepaTtypbl KUMEHUS MHOrMx
yrneBoaopoaoB, BXOAALMX B COCTaB HedTU, BO
BpeMs ANCTUAAALMN MOMYHaOTCS HE YNCTble Be-
lecTBa, a Gpakumm, Kungaume npu onpeaenetH-
HOM TeMnepaType. Ha BepxHx Tapenkax cobupa-
eTca dpakuMa C HU3KOM TeMnepaTypor KUNeHus,
a Ha HUXHUX — C BbICOKOIA.

PeKkTnouKkaymoHHAass KO/IOHHA



YI/IEBO/OPO/OB

NMPUPOAHBIE
UCTOYHUKN

MpoayKTbl NepBUYHOI NepepaboTku HedTn
MNpuv nepBuYHOM NepepaboTke HedGTU NoMyYatoTCs cnenyolme dpakumm:

lazoBasi Gpakuymsi — PEKTUPUKALUMOHHBIA Fa3 C TeMneparypori kuneHns 4o 40°C, B coc-
TaB KoToporo BxoaaT yrnesopopoabl CH, — CyHyo. PaHblue 3Tn rasel oxuranu dakenb-
HbIM Ccnoco6oM. B HacTosdllee BpeMs 3T rasbl MCNOMb3YOTCSA B KadecTBe TOMvBa U
XUMNYECKOrO ChIpb4.

beHzuHoBaS ppakuyms (temnepatypa kuneHus 40 — 200°C), B COCTaB KOTOPOW BXOAAT
yrnesoaopoabl CsHy, — CyHsy. MNpr NOBTOPHOM AMCTUNNSALMM 3TON GpaKLMM OTASNAOTCS
HedTENPOAYKTHI C HEOOMbLUVMM NHTEPBAIOM TeMMNepaTypbl KUMEHUS: NETPONERHbIN 3dup
(40 — 70°C), aBnaumoHHble 1 aBTOMOOUNbHbIE 6eH3MHbI (70 — 120°C).

JlurponHoBas ¢pakums (remnepatypa kuneduns 150 — 250°C), B cocTaB KOTOPOW BXO-
oa1 yrnesogopofbl CgHig — CuHzo. DTa dpakums ncnonbayercs B kKayecTse Tonavmea ans
TPaKTOPOB, MPY30BbIX aBTOMOOGUNEN 1 TEN/TOBO30B.

KepocuHoBas ¢pakuyms (temnepatypa kuneHus 180 — 300°C), B COCTaB KOTOPOW BXOAAT
yrnesogopoabl CipHos — CigHas. D1a dpakuma ncnonbayercs B kadectse Tonmea Ans
PEaKTVBHbIX CAMONETOB M PaKeT.

lazonine (temneparypa kunenns 270 — 350°C) NCNONb3YETCHA B KayecTBe AM3ENbHOro
TONMMBA.

Mocne BbIxoAa BbileyKasaHHbIX GpakLWii OCTaeTCA BA3KAsA XMAKOCTb YEPHOro LBeTa —
MasyT.

_. Pextudukannon-

/¢ HBbIH ra3

_.6eH31H

— — JIITPOVH

— KEpOCHH

— ra3omJib

.ChIpast
HedTH




MasyT nCnob3yeTcs B Ka4ecTBe TOM/NBA B KOTE/bHbIX. EFO OCHOBHYIO 4aCTb 3aHOBO Me-
PEroHAT B Bakyyme (Mo HU3KUM AaBneHnem). M3 MasyTta nosyyatoT Co/spoBbIe MAC/1d
(Q U3 HUX — AN3€/IbHOE TOM/IMBO 1 CMA304YHbIE MAC/IA), BA3€/IMH (OCHOBA KOCMETUYECKIMX
1 1eKAPCTBEHHbIX MPEnapaTos), NnapaduH (MCrob3yioT B Npon3BoACcTee ceeveri). MNocne
OVCTUNNALMM MasyTa OCTaeTcsa TBepAblii OCTATOK, KOTOPbIV Ha3bliBaeTcsa ryapoHoMm. Mya-
POH LLNMPOKO MPUMEHSIETCS B IOPOXHOM CTPOUTENbCTBE NPU acdansTMpoBaHMM AOPOr.

—

I

VA ZEL I
=

Bazennn Achanst

MNapaduH

3arpsasHeHue oKpyXKatowen cpefbl Npy nobbive n nepepaboTtke HedPpTH

MNpu oobblye 1 nepepabdotke HedTU NPOUCXOONT 3a-
FPA3HEHNE OKpyXatoLllen cpefbl HedTblo U HedTe-
npoayktamu. 3arpsasHeHne HedTbio, OCOOEHHO NpK-
POAHbIX BOAHbIX 6ACCerHOB, 4YpeBaTO TAXEbIMU
nocneactBuamMm. OCHOBHbIMW UCTOYHMKAMM 3arpss-
HEHWS BOAHbIX GacCeENHOB aABNgeTca Ao06blva HedpTH,
TpaHCNopPTUPOBKa HedTU (Hanpumep, fpu aBapum
TAHKEPOB), OTXOAbl HedTenepepabdaTbiBaOWMX 3a-
BoaoB. [Monaswaa B BoAy HedTb, pas3nmBaschb, 06-
pasyeT Ha ee MOBEPXHOCTU TOHKYIO MIEHKY, KOTOpasd
npenaTcTByeT ra3000MeHy, 1M B UTOre MPUBOAMT K Bbl-
MUPaHUIO OPraHM3MOB, XMBYLIMX B Bode. Taxesnble
dpakunn HedTH, COBMPasCh Ha AHe BOOHbIX 6accel-
HOB, OKa3bIBaloT rybutesibHoe Aencrane Ha Giopy u
dayHy. Hanpumep, B 2010 rogy npounsoluna aBapma B
MekcunkaHckoMm 3anmee 1 okono 800 MUAMOHOB NUT-
POB ChIPON HedTN BbITEKNO B BOAY. [1pn 3TON aBapum
06pa3oBannCb NATb HEPTAHbBIX NATEH, A/IMHA OAHOrO
N3 HKX 6blna 16 KM, TonuwmHa 90 M, @ NPOHMKHOBEHNE
B rNy6uHy coctaBnisno okono 1300 meTpos.

a

Annesa Pagura Anmp3a roisel
(1932-2017)
lNepBasi >XeHLMHA-aKageM1K rno
crneyunasibHOCT QHA/IMTUHECKAST XUMUISI.
SBnsSeTcs aBTOPOM BAXKHENLLMX pa6OT
B cpepe onpeneseHnss U yaaneHus

BpeaHbIX BELLECTB 13 BOA, M0/1yHEHHbIX

B HepTenepepabaTbiBAOLMX

3aBogax.

6

[oxap (a) n HepTsHoe nsTHO (6) BO Bpemsi aBapmmn B MeKCMKaHCKOM 3a/1MBe



Yr/lEBO40POA40B

NMPUPOAHBIE
UCTOYHUKN

Mpu oxuraHun 6eH3nHa 1 Apyrux BUAOB TOMIVMBA Hapsay C YI/1eKUCbiIM ra3om o6pasy-
lOTCA YrapHbliA ra3 1 okcuabl a3ota. Bo MHOIMX CTpaHax 415 YMEHbLUEHWS KoMyecTsa u
NpeaoTBpaLLeHns BPeAHOro AeRCTBUA 3TUX ra30B MCMOMNb3YIOT KOHBEPTOP C NAaTUHO-
BbIM KaTann3aTopoMm. B pe3ynbrarte yacTb HECrOPEeBLUMX YI1eBOAOPOAOB KaTaNUTUUYECKH
OKWCNAETCS, yrapHbIii ra3 npeBpallaeTcs B YINeKUCblid ra3, OKCUAbl a30Ta pacnafatoTcs
Ha MOMEKYNSAPHbIA a30T 1 KUCI0POL.

&) 06cyxaeHune ™

O3HakoMbmecs o c1edyrouwumu $pasamu u 06vACHUME NPUYUHY:

a) Hesb3a ocmaensme 8 3aKpsIMom Mecme (8 2apasxce) a8momobUb ¢ BKAKYEHHLIM
deuzamesnem. B 3mom cayyae Ha00 NOCMOAHHO NPOBEMPUBAMb 20PAXKC.

b) Ha o6oyuHax aemomobunsHsix opo2 Heab3A CobUPamsb U UCNoM6308aMs A2006I,
mpagel u 2pubsl, @ MAKXHeE Heb3A NACMU KPyNnHeIii po2ameil ckom.

¢) Ecnu Ha dopozy npoaumel Hegmenpodykme! (6eH3uH, MOmMopHoe Macio u m.d.), mo
No8epxXHOCMb acPHan6Ma NOCMeNEeHHO Paspywaemcs.

- J
@ [poBepbTe N3yYeHHOe ™
1. MNepeyncnnte NocnefoBaTe/IbHOCTb 3. 3aBeplunte TabNULLY.

dpaKLmMiA, NONYYEHHbIX MPKU PEeKTU-
dunkaumm HedTH, C BO3pacTaHMeEM KX
TemMnepaTtyp Knunexus.

Hedtenpoayktbl  O6nactb NpUMeHeHus

2. Vlcnonb3oBaHKe BOAOPOAa B aBTOMO-
OUNAX B KadecTBe TONMMBa ABNAETCS
aKonorndyeckn 6onee BbirogHbIM, YeM
ncnonb3oBaHune 6eH3nHa. O6bsacHUTe
APUYKHY.

4. CocrtaBbTe CXeMy COIacHO Noc/efoBaTe/IbHOCT MasyT — [poayKTbl BaKyyMHOWM
anctunnaumn = O6nactn nNpUMeHeHns dpakuunii.

5. Kakoi MakcuMasbHbii 06bEM B M3 6EH3MHOBOW GpakuMn NOAYYNTCS NpU PeKTu-

k dukaunm 10 M HedTn? J

[10ArOTOBETE MPEe3eHTALII Ha TeMy: «3arpsi3HeHme OKpyXatoLLeli cpespl HedTbio

1 HeQTEMPOAYKTaMI 1 Mepbl 60PbObI C HIAMY.




[loBTOPHAA nepepaboTka
HedTenpPoAyKTOB

Yucno aBToMoOuaern pacTer ¢ KaxablM roaoM. B HacToslee BpeMsa KonmyecTtBo
X B MUpe 60/1bLLE OQHOrO MUAMapaa. beH3vH, NonyYeHHbI Npy NEPBUYHONM Me-
pepaboTke HedTU, He MOXeT YAOBNETBOPUTbL CMNPOC Ha TOMINBO.

"" i # gy

Kak moxcHo ygenuyume Konuyecmeo 6eH3uHa u opyaux 8udos monaueHsix
npodykmos?

B koHue XIX Beka 6bl/1 NpeanoxeH HOBbI MeToa, OCHOBaHHbIA Ha NoyYeHnn OEH3nHa
NYyTEM XUMMYECKOM NepepaboTkn dpakumii HEDGTN C BbICOKON TeMNepaTyponit KUMEHNS.
OCHOBOW 3TOro mMeTofda SBASETCA Pa3oXeHne yr/ieBoAopOAOB C 6ONbLION MOMeKy-
NAPHON Maccor Ha MONEKY/Ibl C Mano MacCon, KOTOpble COOTBETCTBYIOT 6EH31HOBOM
dpakuMn. DTOT NPOLECC Ha3bIBAETCA BTOPUYHOM repepaboTkom HedTu. [pu BTOpUY-
HoWM nepepaboTke HedTN NPOTEKAIOT, B OCHOBHOM, peakUnn KPEKUHIra v pUPOPMUHIG.

KpekuHr

KpeKWHT (To-GHITIMACKM 03HAYAET «PA3/10KEHME>) ABNASTCA NPOLECCOM BTOPUUHOW Mne-
PepaboTKM TakMX TAXKENbIX HEDTENPOAYKTOB, Kak MasyT, KEPOCWH U IMIPoVH. ECTb ABa
BMAA KPEKMHTa:

o TePMUYECKUM

o KATA/INTUYECKMNI

Tepmuyeckuii KpekuHr NPOBOANTCA NoA AaBneHnem 2-7 Mla n npu temnepatype 470
— 550°C. B npouecce TepMUYECKOro KpeknHra nponcxXoauT pasnoxeHne yrnepoaHbixX
Lenen n obpasoBaHMe 6onee NpocCTbiX NPefeNbHbIX U HENPEAENbHbIX YITIEBOLOPOAOB.

CiHyy —~ CgHjs+ CiHyg

TCKCaJaCKaH OKTaH OKTCH



PA3/EN

O6pasoBaHHble BellecTBa MOryT pasfnaratbCs U
panee:

CsHig —b C,H,, + C,;Hg

OKTaH OyraH  OyTcH

C4H10LL' C,H¢ + C,H,
OyTaH 9TaH  dTeH

BeH3uH, nolyvYeHHbl TepMUYeCKUM  KPEKMHIOM, Uzser Mupsaara reissi Opyakesa

COOEPXNT MHOIMO ankeHoB, B CBA3M C 3TWM OH 06- (1909-1983)
nagaetr OONbLION AETOHAUMOHHOM CTOMKOCTBIO. A3ep6aiKaHCKUA XUMUK, AKAZeMUK,
OOHako Mpu XpaHeHUM Takoro GeH3nHa asikeHbl SIB/ISIETCS] ABTOPOM BAXKHbIX PAGOT

10 MPOU3BOACTBY U Y/TyHLUEHUNIO

KaQ4ecTBa CMA304YHbIX Maces. OgHa 13

nepBbIX KNHOAKTPUC A3epbarigxaHa,
SAB/ISI€TCS UCMOJ/THUTE/IbHULEV

noaBepratTcA OKMCIEHUNIO 1 NOTMMePU3aunin. |_|pl/l
CropaHunm TakKoro 6eH3nHa Ha CTeHax umnmHapa
CropaHud, KnanaHax 1 Ha Apyrnx ABMXYLLNXCA Ya-

CTAX aBTOMOOUNEN MOABMAAIOTCA 3acopeHud. [ns [710BHbIX POJIEN B Xy[4OXECTBEHHbIX
YCTPaAHEHNA 3TOro HegoCTaTtka K 6€H3V|Hy B Mpo- punbmax «CeBusib» U «AMAa3».
Lecce TePMUYECKOTO KpeKnHra 0o6aBAgoT aHTK-

OKMncnnTenn.

Ecnm TepMuyeckuii KpekuHr NpoBoaaT Npu elé 6onee BbICOKOW TemnepaTtype, TO Mo-
y4aTCsa HU3KOMOMEKYNAPHbIE YITIEBOAOPOAbI (STU/IEH, aueTH/IeH) 1 apoMaTndeckme
yrNeBoaopoabl (6eH30/, T0/1y0/1). DTOT BUA KPEKMHIa HasblBaeTCA MMPOIM30M. Pasno-
XEHME OpraHMYyecKkmnx BeLeCTB npu BblcOkon Temnepatype (700-1000°C) 6e3 goctyna
BO34yXa Ha3blBAETCHA NMUPOIN3OM.

KpeknHroBoe o60pynoBaHmne baknHCKOro HeprernepepabaTbiBAKOLLEro 3aBo4d

[pun KATA/IMTUYECKOM KPEKMHIre MPOoLEeCC NpoTeKaeT Npu y4acTnn KaTaam3aTopoB 1 Npu
CpaBHUTENbHO HU3KON TemnepaType (450 - 500°) ¢ pa3noxeHnem yrnesoaopoaos. MNpu
CpaBHEHWMN C TEPMUYECKMM KPEKMHIOM KaTalMTUYeCKnin KpeknHr o61agaeTt psaom npe-
NMYLLLECTB:

— [Npouecc npotekaeT ¢ 60/blLeRn CKOPOCTLIO;

— B pe3ynbrate nsomepusaumnm ob6pasytoTcsa YrneBoaopOabl C Pa3BeTBNIEHHON Lenblo
cofepykaT Masnoe KOM4eCTBO aslkeHoB;



— Monyuerne 60bLIOTrO KOMMYECTBa ra3o006pasHbIX MPOOYKTOB, KOTOPbIE UCMOMb3YOTCS
KaK CbIpb& B OPraHNM4eCKoM CUHTE3€;

-
=)

— MonyyeHne 6eH3nHa C BbICOKUM OKTAHOBBIM YMC/IOM U C A/INTE/TbHBIM CPOKOM XPaHeHMS.
OCHOBHbIe NPOAYKThl KPEKWHra nokasaHbl B criefytollelt Tabnuue:

lNpoaykt CocraB ¢ppakymm

KpekuHr-ras 80% - yrneBogoponos Cs — Cs
(13 HMX 40%- N30CTPOEHNSA)

KpekuHr-6eH3uH V130ankeHbl — 25%, n3oankaHol — 55%,
apomatunyeckue yrnesogopoabl — 20-30 %

MPUPO/AHBIE
UCTOYHUKN
Yr/1IEBO40OPO/0B

[An3enbHoe TONNBO (NErKUA ra30innb) Apomatunyeckme yrnesogopoabl — 40-80%

LLnpokaa dpakumna (Taxenslin ra3onb) KoHgeHcrpoBaHHble yrnesogopoabl — 40-60%

MpK KaTaUTUYECKOM KPEKMHIE MPOUCXOANT HE TOMbKO pacLLenIeHne yrieBoaopoaos, HO
N UX U30MepU3aLma:

CH, - CH, - CH,~ CH,~CH, -t  CH,~CH-CH, - CH,
CH,

MeHTaH 2-meTnI0yTaH

Pudopmunr

PUGOPMUHT ABIAETCA OAHMM 13 BaXHbIX MPOLECCOB Npu nepepabotke HedTenpoayk-
TOB. B npouecce pudopmrHra o6pasyoTca apoMaTudeckre yrneBoaopoibl, B pesysbra-
T€ 3TOr0 MOBLILIAETCS OKTAHOBOE YMC/I0 GeH3MHa. B kadyecTBe KaTanmnsatopa UCnosb3y-
eTcqa nnaTuHa. MNpu npouecce pudopMUHra NMPOUCXOAST Ceaytolle NpoLecchi:

1. dernapounkan3aymsi Q/IKQHOB:

CH,
C7H16 T, KaT. i 4H2
2. [lernapupoBaHmne LUMK/I0A/IKQHOB:
CH, CH,
T, KaT. + 3H2
3. deankuanpoBaHme apoMaTu4eckux yrrieBo040p040B:
C.H;
T, Kar. + C2H4

B pasButne HeGTEXMMMYECKON MPOMbBILLNEHHOCTN BHECIM HEOLEHUMbIV BKIa4 TPyAb
Taknx XMMWKOB A3sepbanmxaHa, kak akagemuku: KOcnd Mamepanunes, Ann Kynues,
ContaH MextneB, Mypty3a Harwues, V133eT OpyoxeBa v apyrue.




@© nposepsre M3y4YeHHoe

1. Y10 Ha3biBaeTca nuponmsom? Kakne B 5. 3aBepLumnte cxemy.
OCHOBHOM MPOAYKTbI MOMy4atoTCa npwm
sl B
nepepadboTkn HedpTn npouecca

2. C KaKoW Lenblo NpoBOAAT BTOPUYHYIO
(noBTOpHYtO) NepepaboTky HedTenpo-
OYyKTOB?

YrfieBo4oprPo/4oB

NMPUPOAHBIE
UCTOYHUKN

3. Kakne npenmyLLectBa BbISBASIOTCA
npy MCNonb30BaHWN KaTanmsaTopa

NPN KPEeKUHre? 6. Kakve BellecTBa MNOMY4aloTCA TEPMU-
HEeCKVM KPEKMHIOM HedTenpoayKToB

4. Cocrasbre 0606LLAIOLLYI0 CXEMY NPy PasnoxXeHun H-neHtaHa? O60CHYiA-
peakLuuii, NpoTeKkalowmx B npouecce T€ CBOW MbIC/I, COCTABNAA YPaBHEHMUS

\ prdOPMUHTa. NpoTeKalLWmx peakLui. )

[10ArOTOBbTE MPE3eHTaLMI0 Ha Temy: «Posb a3epbaipkaHCKMX YUEHBIX B PA3BUTUN
HeQTeXVMIYECKOii MPOMBILLNEHHOCTI.




KauectBo 6eH3MHa U
OKTAHOBOE YnNCo

VIHoroa BO BpeM4d pa6OTbI aBuraTens B UMNMHAOPE BO3HUKAET pe3kui CTyK, npounc-
XOONT U3HOC HEKOTOPLIX AeTanen ABuraTend, nagaeTr MOLWHOCTb ABUraTtens. YBe-
NIMYMBAETCA KOMMHYECTBO BpeAHbIX BELECTB B BbIX/TOMHbIX ra3ax ABUraTen4d.

@ Ymo, no eawemy MHeHUr, f8/1d9emca ﬂpU'-IUHOﬁ 3IMUX Henoaaodok?

HdeTtoHauusa

Bo BpemMst paboTbl ABUraTeNa 3acacbiBaeTCa CMeCh NnapoB 6eH3nHa ¢ BO3ayXOM, CMeCh
CKMMAEeTCa MOPLUHEM W MOAXKUraeTCst MOCPEeACTBOM 3/1eKTpudeckor nckpbl. O6pasyto-
LLMEeCs NMpKW CropaHnn yrneBoAOPOAOB rasbl PaclUMPAOTCS U MPUBOAST NOPLUEHb B ABW-
xeHue. CTeneHb cxaTna o6bEMa SABNAETCSA BaXXHOM XapaKTepUCTUKOW paboThl ABUra-
Tens aBToMOOGWUNA. YeM Cu/ibHEe CKMMAeTCa CMeCb NMapoB GeH3MHa C BO3AYXOM, TeM
60/bLLYIO MOLLIHOCTb pa3BMBaET ABWUraTe/lb 1 TEM OTHOCUTENIbHO MEHbLLIE OH pacxoayeT
roptodero. OgHako He BCce copTa 6eH3MHa BblAepXKMBAOT oAnHaKoBoe cxaTve. HekoTo-
pble yr1eBOA0POAb MPU CXKAaTUM BOCN/TAMEHATCA NpexaeBpeMeHHO 1 cropatoT ¢ 60/1b-

IO CKOPOCTbIO, CO B3PbIBOM.

3axuratenoHasa

BxogHolt .
KnanaH

BbixoaHown
" knanad

Kamepa
CKMraHms

MopleHb

Unnnnap

HopmManbHoe cxunraHne

[JeTtoHauunsa



PABAEHO

DT0 ABSETCS NMPUUYMHON pe3Koro CTyka npu paboTte Asuratens. Takoe B3pbliBHOE cropa-
Hue 6eH3MHa Ha3biBaeTCa AeToHauMen (1o-PPaHLY3CKM O3HAYAET «B3PbIB»).

OKTaHOBOE 4YMC/IO FopoYero

KauyectBO 6eH3MHa onpenenseTca ero JeTroHaLUMOHHOM CTONKOCThI0. KayecTBO TONMBA
B NMEPBYIO o4epenb 3aBUCUT OT CTPOEHNA MONEKY/T YITIEBOAOPOAOB, BXOAALLMX B COCTaB
6eH3urHa. CamMol HaMMeHbLLEN CTOMKOCTbIO K AeTOHaUMM 061afatoT Hepa3BETBNEHHbIE
npefenbHble yrneBooopoabl. penenbHble pa3BeTBNeHHbIe YITIEBOAOPOAbL], @ Takxke
HenpefenbHble 1 apoMaTuyeckune yrneBoaopodbl 06/1a4atoT BbICOKON AETOHALMOHHON
CTOMKOCTbIO.

OKTQHOBOE 4YiC/I0 YNCNIEHHO XapakTepmulyeT AeTOHAUMOHHYI CTOMKOCTb. Yem Bonblue
OKTaHOBOE 4MCNo, TeM Gofblie AeTOHaUMOHHAA CTOMKOCTb. OKTAHOBOE YMCIO0 H- ren-
TaHa, Ype3BblYalHO /1EFKO NOABEPratoLLEeEroCcd AeTOHaUMUM, YCIOBHO MPUHSATO 3a Hy b, a
OKTa@HOBOE YMCNO M300KTaHa (2,2,4-TpumeTtnineHTaHa), o6nanatoLlero BbICOKON AeTOHa-
LMOHHOW CTOMKOCTbIO, — 3a 100.

CoeanHeHune /leTOHALMOHHAST CTOMKOCTh
CH,;- CH,- CH,- CH,- CH,—- CH,— CH; 0
CH, - C‘ —CH, - C‘H — CH, 100
CH, CH,

OkTtaHoBOE 4ncio B6eH3nHa — 95 o3HavaeT, YTo AEeTOHAUMOHHAA CTOMKOCTb OeH3MHa
paBHa CTOMKOCTK cMecK, cocToaulern 3 95% nsooktaHa n 5% H-rentana. M3-3a 6onbuo-
rO KOIMYecTBa Hepa3BeTBEHHbIX YITIEBOA0POA0B B 6€H3MHE, MOYYEHHOrO GPaKLMOH-
HOWM ONCTUNNAUMEN, 3HAYEHNE OKTAHOBOIO YmMcna y H1Mx Hebonblloe (50-60).



OkTaHoBOE 4Mcno yrneBo4opoaoB yMeHbllaeTCqa B C/iegyroueM nopaake:

-
=)

Yrnesogopoar! psiaa 6eH30/1a — M30as1kaHbl — LinkioarikaHbl — AsikeHbl — Hopmaris-
HbI€ Q/IKAHbI

Ona nonydyeHna BblCOKOKa4eCTBEHHON OEH3MHOBOW

dpakumnn 6binn paspaboTaHbl XMMMYECKMe NpoLecchl -
nepepabotkn HedTenpoayKToB. B HacTosdlee Bpem4a
NPUMEHSIOTCS  3KOMIorMyeckmne craHaapTbl, perynu-
PYIOLLME KONMYECTBO BPEAHbIX BELLECTB B BbIX/TOMHbIX
rasax TpaHCMOPTHbIX cpeactB. CornacHo craHaapTy
Evro — 6, npumeHgemomy ¢ 2015 roga, y aBTomobunsa
Cc OEH3MHOBbBIM ABMUraTeNneM, NnpoexasLero 1 kKM nyTu,
COCTaB BbIX/IOMHbIX FA30B HE AO/MKEH NpeBbIllaTh KO-
nndectBo 11 CO, O,1 T yrneBoaopoaoB, @ OKCUAOB a30-
Ta OO/MKHO ObITh He 6onblie 0,06 T

@ nposepsre v3yueHHoe ™\

4.Bo Bpema npouecca pudopmuHra
3TUNUMKNOOYTaH noaBepraeTcs peak-

s ynydlueHms kauecTsa
6eH31Ha Aonroe Bpems
MCroNb30BaM SIA0BUTOE
BELLIeCTBO TeTPA3TUNCBUHEL, -
(C5Hs)iPD.

MPUPO/AHBIE
UCTOYHUKN
Yr/1IEBO40OPO/0B

1. HYeMm xapaKTepmnsyeTcs KauecTtBo 6eH3u-

Ha?

UMaM  mn3omepusaumn 1 aermapupo-

BaHWA, 1 B pe3y/nbrate 3Toro nonyda-

2. Pacnonoxure yrneeBogopoabl B Nopsaa- erca  OeH3on. CoctaBbTe ypaBHEHUA
Ke BO3PacCTaHWA X OKTAHOBOIO YMc/a. COOTBETCTBYIOLLMX peaKkLuuii.
1. Tonyon
5. Yto Takoe ctaHgaptbl Evro — 67 Wc-

2. H-renTtaH o

NoMb3yss WHTEPHeT-pecypChbl, HanguTe
3. MeTUILMKIOreKCaH N BbIACHNTE, KaKoW CTaHAaPT NpUMeHa-
A) 2,31 B)2,1,3 Q)1,3,2 €TCHA B Hallen cTpaHe.

D)1,2,3 E)3, 2,1
6. ABTOMOOWU/Ib ABMXETCS MO MapLupyTy
baky-lazax co cpenHen CKOpOCTbIO S
80 km/uyac. 3a 6 4acoB e3abl B ero
BbIX/TOMHbIX rasax Obi1o oOHapyXxe-

3. Kakon OEeH3NH KayeCTBEHHee: MOoJly-
YeHHbI NpU NepBUYHO NepepaboTke

HEedTV UM MOMYYEHHbBIA MPY BTOPUY- Ho CO maccoit 500 r. Kak Bbl ayma-
HOV nepepaGoTke HedTenpoayKTOoB? eTe, COOTBETCTBYeT /M 3TO CTaHaapTy
OO6O0CHy#Te CBOW MbIC/N. Evro — 67

J




PABLI,EI'IO
[lepepaboTka KAMEHHOrO yrns

Bbl 3HaeTe, UTO KOKC UCMONb3yeTca ANs NonydeHna kapbuaa KpemHna 1 kapobuaa
KanbLus, B MPOW3BOACTBE YyryHa 1 ap.

W3 Kakozo sewjecmea U Kak nosaydarom Kokc?

OCHOBHbIM MPOLECCOM MO/TyYEHUSA YINIEBOAOPOAOB M3 KAMEHHOrO Y ABAGETCA Mpo-
LeCC KOKCOBaHUA KaMeHHOoro ym4d. B 370 BpeMd Npou3BOAAT NMMPO/IN3 KAMEHHOTO YIS
npu Temneparype 1000-1200°C. lMpn KOKCOBaHUM KaMEHHOTO YA obpa3syeTtcd Le/bii

P NPOAYKTOB.

[MpoayKTbl KOKCOBaHUSA
KaMeHHOro yrns

T S

Kokc KameHHoyronbHasa BogaHbii pactBOp KokcoBbli ras
cMona aMMuaka

KokcoBaHMe KaMeHHOro yriga OCyLecTBAAETCA B KOKCOBbIX Nedax. KokcoBad neyb — 310
MeTanImyeckasn Kamepa, BHYTPEHHWE CTEHbl KOTOPOW BbICTPOEHbI M3 OrHEYNOPHOro Ma-
Tepuana. B neub 3arpyxator 20 TOHH KAMEHHOTO YN 1 B TedeHune 14-15 yacoB HarpeBa-
0T Kamepy. V13 1 ToHHbI yrna noay4dator 750-800 Kr kokca.




Bo BpeMsi KOKCOBaHUSA NMPOUCXOAAT MPOLECChl NMEePBUUYHBIX U BTOPUYHBIX MPEeBpaLLeHNii.
Bo BpeMs nepBrYHbIX NpeBpaLleHWin NoyYaeTcs CMech ra3oB. 3ateM 06pasytoTcs napbl
KaMEeHHOYrO/IbHOM CMO/bl 1 KOKC. [1pn BTOPUYHBIX MpeBpaLleHnsX NpoTeKatoT creayto-

Line npoueccbl:

3arpysouHble
OTBEPCTHUS

- IPOAYKTbI
,” KOHJ/IeHCALH

Kamepbl sl
KOKCOBaHMs

Kamepa
rOpeHHust

pereHepaTopbl /Il HArpeBaHU KaMeHHbIN

rasa v Bo3zyxa yroJjpb

— KPEKWHT a/IKaHoB;
— MoMMepn3aLns ankeHos;

— AervapupoBaHue LUMKI0arKaHoB;

— KOHAEeHCaLUnst apoMaTUYECKMX YITIeBOOOPOAOB (10/1yYeHmne GeHo1a, HahTamHa u ap.).

Mocne otaeneHns Noy4eHHOro Kokca 06pa3oBaBLUMECS NIETYUME KOMMOHEHTbI (KOKCOBbI/
ras) oxnaxpatoTcs. B nmpolecce KoHaeHcaumy o6pasyeTcs KaMeHHOYronbHaa cMmona. Tpu
3TOM MpoLEecce KOHAEHCUPYIOTCS psAd BELLIEeCTB: aMMMak, 6€H30/1 1 ero roMosIoru, Boaopo[,
OKCUAbI yrNepoaa, MeTaH, STUIeH 1 apyrue.

Mpy NponyCcKaHWUM ra30BOI CMeCK Yepes PacTBOP CEPHOM KUCNOTbl aMMUaK MoMmoLaeTcs.
Mony4eHHbln B pesybrate peakUmnm cy/ibdaT aMMOHKSA UCMO/Ib3YyeTCs B KadecTse yaobpe-
HUA. 3aTeM OT KaMeHHOYTOIbHOW CMO/bl oTAeNsAeTCa 6eH30/1.

B cocTaB KOKCOBOrO rasa BXoAWT BOAOPO/, METaH, OKCUAbI yr/iepoaa 1 pasHble ra3oo6pas-
Hble yrneBoaopoabl. KOKCOBbIN ra3 MpUMeHaeTCa Kak TOMIMBO M Kak CbipbE B XMMUYECKO
NPOMBbILLIEHHOCTH.

OaHWM 13 cnoco6oB NepepaboTKn KAMEHHOro YA SBASETCA ero rmapupoBaHne. B npo-
Lecce rmapuMpoBaHna KaMeHHOro YA OpraHMyecKkme BeLecTBa, HaxoaaLMeca B CocTaBe
TOMAMBA, NPEBPALLAIOTCA B XMAKME NPOAYKTbl. DTOT NPOLECC NpoTekaeT B MPUCYTCTBUM
KaTanmnsaTopa, Npv NoBbILLEHHOM TeMnepaType 1 gasneHun. CMecb yrneBoaopoaos, Nosy-
YeHHbIX BO BpeMsi MpoLecca, MCNOoMb3yOT B Ka4eCTBe MOTOPHOro TOM/IMBa.

[y O6cyxaeH
Kakue opzaHuyeckue geujecmea MOXCHO NOy4UMb U3 KOKCOB020 2030, 3HAS, YMO 8 e20
9 cocmas exodsm H,, CH,, CO, C,H,4? O6ocHyiime ceoli omgem, Hanucas ypagHeHus
coomeemcmeyroujux peakyud.

1. Y70 Bbl MOHWMAETE MOJ BbIPaXeHWem 4. Kak MOXHO MOMy4nTb MOTOPHOE TOnM-
MBO M3 KameHHOoro yrns? O60ocHynTe

CBOW MbIC/N.

KOKCOBaHMe KaMeHHOro yl'}'lﬂ?

2. Kakne npoaykTbl B OCHOBHOM MOJy4a-
tOT MPU KOKCOBAHMMN KAMEHHOTO Yrnga? 5. OxapakTepusyiite sTanbl NePBUYHbBIX U
BTOPMYHbIX MPeBpaLleHnin B npoLecce
3.70e B OCHOBHOM MPUMEHHAETCA KOKC, KOKCOBaHu4.
NOMTYYEHHbIV B MPOLEeCcCe KOKCOBAHNA?

10)



OTBETbl HEKOTOPbIX 3AJAHUN

Tema 1. CTpoeHme 1 roMOTOrnYeCcKnii paa ankaHoB

napHaga -6, HenongapHas -1.

8.1-b,e; 2-c; 3-a,d
12. 3n+1

Tema 2. NpOCTPaHCTBEHHOE CTPOEHNE MOMEKY/T a/IKaHOB

1. sp?

2.109°28"; 0154 HMm
3. CsHg

5. a-14; b-50; c-24
6.6

9.B

10.1-¢c; 2-a; 3-b

Tema 3. I3omepua ankaHOB

2:4
2;3
1
1,3
0.5

1.
2.
3
S
9.
1

Tema 4. HomeHknatypa ankaHoB

11

2.1,2,3

3. 2, 4-gnMeTnnrekcaH

4. puMmeTunaTunMeTaH

5. 2,2-aumeTnnnponaH
6. AMMEeTMANPONUIMETaH
7. a

10. 2-MeTunneHTaH; AMMEeTUANPONUIMETaH



Tema 5. HaxoxageHve B npnpoae 1 cnocobbl NoO/yYEHUS a/lkaHoB

CH,
C2H6
4.D

5. 33,6 nutpa
6.13

9. N306YyTU/IbHBIN paankan

1. MeTunxnopua v TRETUYHBLIA BYTUAXNOPUA
12. 11-anxnopnponat; 1,2-anxnopnponat; 1,3-amxnopnponaH; 2,2-anxnopnponaH

—

Tema 6. dusmyeckne cBonCTBa 1 peakuna ropeHna aslIkaHoB

1L

3.A

4.7 nuTpa
5C

6. 5,6 nutpa
7.3n -8
8.6 nuTpa
9. 25%

10. 7120 K[x b

Tema 7. XumMunyeckme cBOICTBA a/IkaHOB

C3H,Clg; 6HCI
2:4
D

RN

1.

2.
3.
6.
7.
9.

Tema 1. fToMonornyecknii paa ankeHoB, 3M1EKTPOHHbIE 1 rpaduryeckmne Gopmy bl
NX MOIEKY/



Tema 3. HomeHknaTypa ankeHoB

1.C

2. 3-MeTuN-4-aTUNrekceH-3
3. BUHWUA U TPETUYUHBIV BYTUN
6. N306yTUIEH

7. 3-MeTunneHTeH-1

8. 3,3-anmeTtnnoyTten-1
9.3,2,1,4,5

Tema 4. I3omepna ankeHos

1.2;3,5

2.C

3. NEPBUYHbIN
53

7.3;4

Tema 5. MonyyeHne 1 GUsanyeckme CBOMCTBA aslkeHa

1.C
2.A
4.B
5.C
1. 1)-anuxnopnponat; 1,3-auxnopnponax; 2,2-anxaopnponax

Tema 6. XviMnuyeckme CBONCTBa a/lkeHOB
1.E

2. 5p? — Sp?; yBENMUMBAELTCA Ha €AMHNLY
5.B

6. 5600 rpamma

1n.2;3

Tema 1. [oMonornyecknin psag ankagnmeHos, rpadunyeckmne Gopmynbl 1
NPOCTPAHCTBEHHOE CTPOEHMNE NX MONEKY/T

o mm™M

sHg
30/TIMPOBAHHbIV
02,5, 8

=

©ooo AN

—

Tema 2. HomeHKaTypa 1 M30Mepns alkaaneHoB
1A

3.16

4. 2,3-gumetun-4-nsonponuaneHtagnen-1,4

7.D

10. 2-sTnnnenTaaneH-1,4 n 4-metnnrexkcex-1



Tema 3. [NonyyeHue n prsndeckre CBONCTBa ankaaneHoB

Tema 4. Xumnyeckne CBONCTBa aKaaneHoB

1. n3onpeH (CsHyg)
2.D

5.160r

8.B

9.1-c; 2-a,b,d

12. noAnaTuneH

Tema 1. Tomonornyeckuin pag ankMHOB U UX rpapuyeckme Gopmysbl

MHa YMeHblLaeTCd, sHeprnd yBe/indmnBaeTcd

O
U%EZD

&
o
I
A
a

) )

©Coo o wN =

.D
0.2:4
1. CoHe—
12.3n-3

—

Tema 2. HoMeHKNaTypa 1 MU30Mepus anknHOB

1. MeTunaueTnneH

2.B

4. 4-MEeTUNNEHTUH-2; METUN30NPONMAaLETUNEH
6. 1-c; 2-a; 3-b

9.B

10. BTOPUYHBIV OYTWUA U MPONKUA; 3-MeTUAreKcaH
1. E

Tema 3. [NonyyeHue, dusmyeckne CBOMCTBA 1 PeakLm ropeHnsa anknHOB

11,3

4.D

6. 1-b,d; 2-a,c; 3-e

7. 3-meTunbytagnen-1,2; neHTnH-2
9.B
10. B




Tema 4. Xumnuyeckre CBONCTBA a/lKMHOB

Tema 1. [oMonornyecknin pan UMKIoankKaHoB, rpaduyeckme Gopmy bl 1
NPOCTPAHCTBEHHOE CTPOEHMNE NX MONEKY/T

1E
2.1,3;,2
6.

1

=

1.12
Tema 2. HomeHknaTypa n n3aoMepua UnknoaakaHoB

1.4;,6
2.
4.

L E
- 40%
- 5. 1-MeTnA-3-3TUALUMNKAI0GYTaH
\ 1 6. MmeTuneH-3, metnn-3

7. 3aTMNUMKAONPOnaH
1. 1,4-oumMeTnnumKnorexkcaH

Tema 3. NonyyeHre n dnsnyeckmne CBOMCTBa LMKNOaIKaHOB

Tema 1. ApomaTnyeckne yrnesonopoabl. [TpoCTpaHCTBEHHOE CTPOEHNE MOMEKY/bI
6eH30na



Tema 2. HomMeHKaTypa 1 M30Mepusa roMmonoroB 6eH3ona

-3TNN-3-130MponuI6eH30nN

Tema 3. [NonyyeHne n Gusnyeckre CBONCTBa yNeBOAOPOA0B psaaa 6eH301a

10 -0eH30/1; B-metunxnopug

Tema 4. Xumunueckne CBONCTBA YrNeBOAOPOAOB psaa 6eH30/1a




TEPMWHbI U XUMNYECKUE NMOHATUA

A
NPOAYKT 3aMeLLLeHNs aToMa BOAOPOAa aTOMOM
AnkunranoreHupg poay » AOPOA
rasioreHa B MOJIeKysle asikaHa
AnkunuposaHue BBEAEHME aNKNNbHOrO paankana B 6€H30/1bHOEe KO/bLO

Ankwn papukan

yacTuua, NoayyeHHast oTLienseHnemM OAHOro atoMa BO-
aopopda B Mmonekyne ankaHa (C,Hani—)

ApeH

LMKIMYeckme yrrnesogopoabl ¢ oowen popmynon C,Hyqs

Apwn pagukan

yacTtuua, obpasoBaHHasa Npu OTLWENIEHNUN OOHOro aro-
Ma BOAopoAa OT 6EeH30/1bHOrO KO/bLa

AueTtuneH nepsbl NpeacrtaBuTesib ankmHoB (CoHy)
b
BeHzon nepBbIn NpeacTaBuUTelb apoOMaTUUYECKUX YITIEBOAOPOOOB

BeH30MHaA kKucnora

nepBblii  NpeacTaBUTENb KNCoT

(CsHsCOOH)

apoMatnyeckKmnx

BeH3onbHOEe sigpo
(6eH30NbHOE KONbLO)

LMK/, COCTOSILLMIA M3 LIeCTU aTOMOB yriiepoda 1 o6Lel
TI-CUCTeMbI

BonoTHbIN ras

CMeCb rasos, CoCTtodAllad B OCHOBHOM M3 MeTaHa,
ob6pa3oBaHHas B pe3ynbraTte pa3/ioXXeHNA OCTaTKOB
pPacTuTeNbHbIX N XKNBOTHbIX OPraHn3MoB

BpomHas Boga

pactBop 6poma B BOAE, CMO/Mb3yeTCs Kak PeakTuB Ans
onpeaeneHns HenpeaesbHbIX Yr1eBoA0pOA0B

ByragueH —
CTUPOJIbHbIN Kay4yK

NnpoAayKT cononnMmepunsaunumn guBmHUMIa 1 BUHUNGEH30Ma

BuHUNBbHbIN pagykan

YyacTmua, Nosly4YeHHasa OTLLEN/IEHNEM OOHOro atoma
BOOoOpoOAa oT monekysbl atnneHa (CH,=CH,)

BuunHanbHbIn
aurasioreHankaH

anranoreHonpon3sogHoe asikaHa, B KOTOPOM aTOMbl
ranoreHa HaxogAaTca npu coceaHMX atomMax yrnepoga

BTopu4HbI aTOM
yrnepopa

aToM yr/iepo/ia, CoeaMHEHHbIR C AByMs aTOMamu yriepoaa

BTopu4HbIN
6yTMNOBbI paguKan

YyacTuua, nosyvyeHHas oTLensieHnemM ogHoro atoma
BOOOPOAA OT BTOPMYHOIO aTomMa yrnepoaa MoseKy bl
H-6yTaHa

BynkaHusauusa peakunsa Kayyyka C cepon
r
FeomeTtpuueckasn MOSIOXEHME 3aMeCTUTEeNIe NO OTHOLLEHWUIO K NM/TOCKOCTHU
nsomepus TT-CBA3M
obpas3oBaHMe opbutanen ¢ oguHakoBomn GoOpPMON 1
M6punamnsauus P P A bop

3Hepruemn ns opbutanen pasnnuyHon KoMGMHaumm

MppaTtauusa

npucoegnHeHme Moneky/bl BOAObl K BELWeCTBY




MapuposaHue

npucoegnHeHmne sogoponda K opraHn4yeCkmm BelleCtBamMm

peakunn nNoJIHOro OKUC/IeHNd, KOTopble NpoTeKatkoT C

fopeHune
BblAe/IeHMeM CcBeTa u Tenna
Mpadunueckan NoKasblBaeT COCTaB MOMIEKY bl MPU MOMOLLN XUMUYECKUX
dopmyna 3HaKOB U CBSA3EN
l'ynpoH TBEPAbI OCTATOK NOC/e BaKyyMHOW ANCTUANALMK Ma3yTa
a
OTLLIEN/IEHME BOOOPOAA OT MOMEKY/T OPraHUYeCKUX Coeau-
AervgpupoBaHune H - AOPOA Kyn op A
HEeHWI
AervngporanoreHu- oTienneHne aToMoOB BOAOPOAA M ranioreHa o1 MOsekyn
poBaHue OpraHn4yecKmnx coeanHeHumn
AvBuHuUN ncTopnyeckoe HasBaHue 6ytaameHa-1,3

n

N306yTun-pagukan

YyacTuua, NosyvyeHHas oTLen/IeHnemM ogHOro atoma
BOAOPOAA OT MEPBUYHOIO atoMa yriiepoaa Mosieky bl
n3obytaHa

N3onupoBaHHbIe

aToMbl yrnepogaa npu OBOWHOW CBA3W pa3aesieHsbl O0ByMA

ankagueHbl n 6onee ognMHapPHbLIMUN CBA3AMMU
peakLmm, NpU KOTOPbIX HE MEHAETCHA KOSTIMYECTBEHHbBIA U
N3omepunsaums Ka4yeCTBEHHbIN COCTaB, OAHAKO MPONCXOOUT UBSMEHEHNE
CTPYKTYpbl BeLLecTBa
WNsonpeH NcTopnyeckoe HasBaHue 2-meTunbyrtagueHa -1,3

UNsonponun-pagukan

YyacTMua, NolyYeHHasa oTWwenIeHneM o4HOro atoMa
BOAoOpoOAa OT BTOPMUYHOMO aToMa yriepoda B MofieKyne
nponaHa

K

OopraHu4yeckasi 4yacTuua, B COCTaBe KOTOPOWN Haxo4UTCA
Kap6oaHuoH _

oTpULATENIbHO 3apsXXEHHbI aToOM yriepoaa

opraHu4yeckasi 4yacTumua, B COCTaBe KOTOPOW HaxoauTCca
Kap6okaTuoH _

MOMIOXMUTENIbHO 3apPSXXEHHbI aTOM yryiepoaa
Kayu4yk NpPOAYKT NONMMEpM3aLmm ankagueHoB
KauecrsenHas peakuns onpeeneHns BelecTsa
peakuus

KoHblormpoBaHHble
ankagueHbl

aToOMbl yrnepogaa npu 0BOWHOW CBA3K pasnenetHbl ogHou
O,EIMHapHOﬁ CBA3bIO

Kymon

NCToOpMn4eCkKoe HasBaHune Msonponmn6eH30na

KymMmynupoBaHHble

y a7KagMeHoB 3TOro TMna ABe ABOMHbIE CBA3M HAXOOATCA

asikagueHbl y OAHOro atoMa yrnepopaa
M
Mas TsKENasa Gppakumns, NnoyyeHHas Npu NepBUYHONR
yT ONCTUNNALMN HEPTHU
MexknaccoBasi n3oMepua Mexay BelecTBaMu, OTHOCALLMMNCS K
nsomepusa pasHbIM K1accam
MertaH nepBbl NpeacTaBuTenb ankaHoB (CH,)




MeTta-nonoxeHune

B 6€H30/TbHOM KOJIbLie 3aMeCTUTE/IM HAaXOOATCS B
1,3-nonoxeHumn

MeTtuneHoBas rpynna

—CH, — rpynna

MeTunoBbi pagukan

YyacTuua, NonyvYeHHas oTLensIeHnemM ogHOro atoma
BOAOpoOaa OT MoneKysbl MeTaHa (CH;—)

HU3KOMOJTEKYyNApPHble BelweCTBa, N3 KOTOPbIX

MoHomep
CUHTE3UPYIOT MOSNMEpPbI

H
HepasBeTBneHHoe CTPOEHUE, COCTOosLLLEe U3 NOCIeA0oBaTENbHO
CTpoeHue COe[IMHEHHbIX aTOMOB yriepoaa
HykneodunbHan oTpuLaTeNbHO 3apshKeHHasa YacTuua (Hanpumep,
YacTuua Br)

(o]
OnedunHbl NCTOPUYECKOE Ha3BaHMe ankeHoB

OpTo-nonoxeHue

B O€H30/1bHOM KO/IbLie 3aMeCTUTE/IN HAaXOAATCA B
1,2-nonoxeHnn

n

Mapa-nonoxxeHue

B O€H30/IbHOM KO/IbLie 3aMeCcTUTenn Haxoaarca B 1,4-
MOSIOXEHUM

MepBUYHbLIN aTOM
yrnepoga

OoAnH aTOM yrnepoda coegnHeH ¢ OgHMM aTOMOM
yrnepoaa

MNMepmaHraHaTt kanusa

BOAHbIN pactBop KMnO,, 9BNseTCs peakTMBoM npu
onpefeneHnn HenpeaenbHbIX YrNeBogopOA0B

MonuatuneH

NPOAYKT peakuunn nonmmMmepumnsaumm stuneHa

MponunoBbin
(H-nponun) pagukan

Yyactmua, nonyvyeHHaqa otwernsieHnemM ogHoro
atomMa Bogopoaa OT NepBMYHOro atoMa yrnepona B
MOJ1eKyne rnponaHa

P

yacTuua, MMetoLLLasa Ha noc/iegHeM 3/1eKTPOHHOM
Pagukan Ha, t N A P

Cfoe OAMH HecCrnapeHHbI 3/1EKTPOH
Pa3BeTBfieHHOE CTpOEeHue, cocTosLLee M3 rMaBHOM Lenn n
CTpoeHue npucoeauHeHHbIX K Hell pagukanos

NMpPoLEeCcc PasoXeHUA OQHOIro C/TIOXXHOIO BELLLeCTBa
PasnoxeHue pou P A H

Ha HECKOJIbKO HOBbIX

Peakuusa Bropua

Nony4YeHne ankaHoB Npu peakLumm ankunranoreHu-
00B C akTuBHbIMK MeTanamu (Na, K)

Peakuuna KoHoBanoBa

peakumMa afikaHoB C @30THOW KUC/10TOM

Peakuusa KyuepoBa

peakuna rmgpataynm alKMHOB

Pe3unHa

371aCTUYHbIN MaTepuarn, NoMyYEeHHbIN NpU peakunm
Kay4dyka C cepom

PekTudpumkaumoHHas
KO/TOHHa

YCTPOWNCTBO ANS ANCTunnaumm Hedtm




C

Curma-cBsisb

CBA3b, 06pa3oBaHHasA NepeKpbliBaHMEM 3MTEKTPOHHbIX
opbuTanen Boob NPSIMON, COEANHSAOLWLEN LEHTPbI aTo-
MOB

peakums nonMMepusaumm, npoTeKatoLLas Nnpu y4actum

Cononumepwusauus
OBYX Pa3HbIX MOHOMEpPOB
Crupon apoMaTM4ecKoe CoeiMHeHMe, COCTosILLLEE U3
GEHMNBHOro 1 BUHUBHOIO paamnkanoB (CgHg)
T
TeTpasgpu4eckoe
NPOCTPaHCTBEHHOE CTPOEHME a/IkaHOB
CTpoeHue
Tonyon NCTOpUYECKOe Ha3BaHWe MeTuibeH3ona

TpaHc-nsomep

n3omep, B KOTOPOM OANHAKOBble 3aMeCTUTeIn
HaXoaoATCA Mo pa3Hble CTOPOHbI MNJTOCKOCTU TT-CBA3U

TpeTU4HbIA aTOM
yrnepoga

aToOM yrnepoaa, CBSA3a@aHHbIN C TPEMSA aTOMamMu yrnepoaa

TpeTu4HbIN
GyTU/IOBbIN pagukan

yacTuua, Nosy4YeHHas oTLwensieHneM ogHOro atoma
BOOOPOAA OT TPETUYHOrO aTtoMa yrnepoga B MOneKyne
n3obytaHa

TpuBmnanbHoe
HasBaHue

NCTOPNYECKOE Ha3BaHNE OpraHnvyeCcKnx coeanHeHun

Y

Yrnoeoe HanpskeHune

OTKNOHEHNA BaNeHTHbIX YIr/10B B MONeKynax

(HanpshkeHue
Baiiepa) LUMKI0aNKaHoB
(o)
®peon CMECb rasioreHonpom3BOAHbIX, B OCHOBHOM MeTaHa U

3TaHa (Hanpumep, CF;Cl)

L

LenHasa peakuus

Lenb nocnegoBaTte/ibHbIX peakuni, Korga Kaxagas
peakuma AaBndeTcd I'IpW-IMHOVI I'IOCI'Ie,D,yI-OLLI,eIZ peakuynn

Lnc-nzomep

n3omep, B KOTOPOM OAMNHAKOBble 3aMeCTUTein
HaXoOoATCA No OoAHY CTOPOHY NJTIOCKOCTU TT-CBA3U

Yy

YeTBEepTUYHbIA aToOM
yrnepoga

aToMm yrrepoaa, COeIMHEHHbIN C YeTblpbMa aToMamu
yrnepoaa

3
TBEPAbIN, HESMMACTUYHbIA MaTepuar, Noayvyaembli
360HUT PA ~ P y
By/NIKaHM3aumnen Kayyyka
AnekTpodunbHasa .
NONOXUTENBbHO 3apshKeHHasa YacTtuua (Hanpumep, H*)
Jacrtuua
DTUNEHNnKonNb nepBbl NpeacTaBUTENb ABYXaTOMHbIX CIMPTOB
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Pulsuz

9ziz maktabli!

Bu darslik size Azarbaycan dovlati tarafindan
bir dars ilinda istifada Ugln verilir.

O, dars ili miiddatinda nazarda tutulmus biliklari
gazanmagq ugun siza etibarli dost va yardimgi olacagq.

inaninq ki, siz de bu dersliye mahabbatle yanasacagq,
onu zadalanmalardan qoruyacaq, tamiz ve saligali

saxlayacaqsiniz ki, novbati dars ilinda digar maktabli

yoldasiniz ondan sizin kimi rahat istifada eda bilsin.

Siza tohsilda ugurlar arzulayiriq!
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