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I'imaBa I. Teopust XMMH4€CKOI'0 CTPOCHUS OPraHHUYECKUX
coeJUHEHUH. JJIeKTPOHHAsI IPUPOJA XUMUYECKHUX CBs3ei

3anaum k §§1-4 (cTp. 11)

OrtBeT Ha Bonpoc Ne 1

CornacHo BUTAJINCTHYECKOH TEOPUH (OT JIATHHCKOTO Vita — JKH3HB) BCE Opra-
HMYECKHE BEIIECTBA MOTI'YT 00pa30BaThCs TOJIBKO B XKUBBIX OpraHu3Max (pacte-
HUSIX WK KUBOTHBIX). {711 9TOr0 HEOOXOANMO yH4acTue 0co00i «KU3HEHHO! CH-
JIBI», KOTOPAsi CYIIECTBYET TOIBKO B )KMBBIX OPraHU3MAaXx.

OtBeT Ha Bonpoc Ne 2

OmuOOYHOCTh BUTAIMCTUYECKUX B3IVIIOB ObLIa JIOKa3aHa IIOMy4YEHHEM
MHOTHX OpraHWYECKUX BEIIECTB, KOTOPHIE paHee OBUIH BBIAENICHBI U3 KHUBBIX Op-
TaHU3MOB, U3 HEOPTaHUYECKHUX BEIIECTB. [IepBbIM TaKUM IPHMEPOM OBLIO MOITy-
yeHue Ppuapuxom Benepom 11aBesneBoi KUCIOTHI.

VYrnepon npu o4eHb BEICOKOH TeMIepaType (B SIEKTPHIECKOM pa3psie) pea-
THPYET C a30ToM, 00pa3ys aumman CoN,:

C+ N2 = CzNz

[Ipu B3auMopeicTBHM OULHAaHA C BOAOHW 00pa3yeTcsi aMMOHHMEBAs COJIb MIa-
BEJICBOI KUCIIOTBI, U3 KOTOPOH MOXKHO IOJIYyYUTh CaMy KUCIOTY IOA AeicTBHEM
T1000H CHUIIBHOW KHCIIOTHI, HAIPUMED, COJISTHOM:

0 o

o
I I I
=N C-ONH, C-ONH, C-OH
| +4H,0 —> | | +HCI —> | +2NH,CI
C=N C-ONH, C-ONH, C-OH
I I I
0 0 0

TakuM 00pa3oM, U3 HEOPraHWYECKUX BELIECTB (YIiepo/a, a30Ta, BOABI U CO-
JISTHOU KHCJIOTHI) OBLIO MOJTYYEHO OPTaHNYECKOE BENIECTBO — MIABEJIeBasi KUCIIOTA,
KOTOpasi 10 3TOro ObLIa BBIICIICHA U3 PACTCHUH.

3arem @. Benep nosyuni U3 IuiMaHa MOYEBUHY IO cienyrouien cxeme. [u-
LMaH pearupyer ¢ BOIOPOAOM C 00pa30BaHUEM LIMAHOBOAOPO/A, HJIM CHHUIIBHON
kucnotel HCN:

C,N, + H, =2HCN

CHHWIbHAS KUCIOTA P PEAKIMH C aMMHAKOM 00pa3yeT COJIb — IUAHK]] aM-
monust NH4CN:

HCN + NH; = NH,CN

[{yanu aMMOHHUST MOXKET OKHUCIISITBCS KUCIIOPOJOM U TPEBPAIIAThCS B IIHA-
Hat ammoHust NH4CNO — coib rimanoBoit kuciaoret HCNO:

2NH,CN + O, = 2NH,CNO

[pu HarpeBaHUM [IMAHAT AMMOHHS TIPEBPAIIIACTCSI B MOYCBUHY :

NH,.CNO Y, H,N-C-NH,
|
(6]



):[O TOJYYCHHSI MOYCBUHBI BenepOM €€ BBIJACIIAIIM U3 MOYH XUBOTHBIX WU
YCJIOBCKA, OTCIOZIa U HA3BAHUE.

Ortser Ha Bonpoc Ne 4

CHavasia OpraHMIeCKIMH Ha3bIBAIIM BEIIECTBA, BCTPEUAIONINECS B IPHPOJIE B
JKMBBIX Opranm3Max. [lozaHee GBUIO yCTaHOBIIEHO, YTO YETKOH IPAHHIIBI MEXIY
OpPraHUYeCKUMH U HEOPraHWYECKUMH BELECTBaMH HE CYILECTBYET, U OpraHude-
CKHE BEIIeCTBAa MOTYT IOTydaThesl W3 HeopraHmdecknx. Obmiee cBOHCTBO Beex
OPraHUYECKUX BEILECTB — B MX COCTaB BXOAUT yriepoa. Celiuac opraHu4ecKkoil
XUMMeH Ha3bIBAIOT pa3zien XUMUY, U3y4daroluii coeuHenus yriepoaa. Eme ogna
NpHYMHA BBIACNCHHUS OPTaHMYECKOH XMMHH B OTJCIBHBIA pa3fel XUMHH — Or-
pPOMHOE pa3HOOOpas3ue COSAMHEHWH yrieposia (MX M3BECTHO OKOJIO 8 MUILIHO-
HOB). DTO OOBSICHSAETCS TEM, YTO aTOMBI YIJIEpO/ia MOTYT 00pa30BbIBaTh JJIMHHBIE
HEMOYKH, B OTIIMYHE OT aTOMOB JIPYTUX JIEMEHTOB.

OrtBet Ha Bonipoc Ne 5§

K opranndeckiM BemIecTBaM OTHOCSTCS COSIMHEHHs yriaepoaa. JTo ompese-
JICHHE HE COBCEM TOYHOE, TaK KaK HEKOTOPBIC COSMHEHHMS YIIIepoia OTHOCSTCS K
HeopraHmdecknM BemecTBaMm: okcuzpl yraepona CO u CO,, yrompHas KHCIOTa
H,CO; u ee comu — kapOOHATHI, COEAMHEHNST METAIUIOB C YIIEPOAOM — KapOHIbL,
cunmiasHas kuciiora HCN u ee coim — nuaHus!.

OtBet Ha Bonpoc Ne 6

1) B M3BECTHBI BeIIECTBA C ONMHAKOBBIMH (HOPMyJIaMH, HO pa3sHBIMHU
CBOICTBaMHU.

2) B coctaB OopraHMuecKHX BELIECTB BXOJIHT BCETO HECKOJBKO DJIEMEHTOB —
YTIIeposI, BOJOPOA, KUCIOPO, a30T, (ocdop, cepa, ranoreHsl. bputo HEOHSTHO,
KakuM 00pa30oM M3 TAaKOTro HeOOJIBIIOro Yucia JIEMEHTOB MOXKET 00pa3oBaThCs
TaK MHOT'O Pa3JIMUHbIX OPIraHUYECKHUX BEILECTB.

3) BBUIO HEOHATHO, KAKOBAa BAJICHTHOCTH YTIEPOAa BO MHOTUX COEAMHCHU-
sx, Hanpumep B nponane C;Hg. (Ecnmu BaneHTHOCTH BOmOpona paBHa 1, TO Ba-

o 52
JICHTHOCTH YIJIEpOAa MOJIKHA OBITh paBHOU 23, a BaJICHTHOCTb, OYCBH/IHO,
JI0JIDKHA BbIPpAXaTbCsl LEJIbIM ‘-IPIC.]'IOM.)

OtBet Ha Bonpoc Ne 7
Ecnu BanieHTHOCTH BOIOpOJa paBHa 1, TO BaJIGHTHOCTh YITIEpO/a B MOJIEKYJIe

L2 .
MpOTaHa JOJKHA OBITH PaBHOI 2 3 a BaJICHTHOCTh MOXKET OBITH PaBHOH TOJBKO

IeJIOMy YHCITy. B Tane BaneHTHOCTH yriieposa paBHa 3, HO 0OBIYHO yTIIEpos de-
TheIpexBajieHTeH. KpoMme Toro, 3TaH U mpomaH BO MHOTOM ITOXOXH II0 CBOICTBaM,
CJIEJOBATENIBHO, BAJICHTHOCTH YIJIEPO/a B HUX JJOJDKHA OBITh OJIMHAKOBOIL.
Cormnacro Teopun ByTiepoBa, Bce aTOMBI B MOJIEKYJIE€ CBS3aHBI B ONIPeieICH-
HOH IOCIIEZIOBATEILHOCTU COTJIACHO MX BAJICHTHOCTSIM, IIPHYEM BAJICHTHOCTH YT-
nepoja Beerna pasHa 4. [Ipo0ieMsl ¢ ompeieieHneM BaJICHTHOCTH B MOJIEKYJIaxX



OpraHn4YCeCKUX BCIICCTB BbI3BAHBI TEM, YTO B HUX €CTb CBA3U MCKAY ABYMS aTO-
MaMu yrjiepoaa:

H H H H H
I L
H-C-C-H H-C-C-C-H
I [

H H H H H
3TaH TIpona”

OtBet Ha Bonpoc Ne 8

1. Bce arombl, 00pa3yrolie MOJEKyJIbl OPraHMYEeCKUX BEILIECTB, CBS3aHBI B
OIIpEJIeIICHHOI TT0CIIeIOBATEIEHOCTH COIVIACHO MX BaJICHTHOCTH.

2. CBOIiCTBa BELIECTB 3aBUCSAT OT MOPSIIKA COSIHMHEHHUSI aTOMOB B MOJICKYJIax.

3. Tlo cBoiicTBaM JQHHOTO BEIIECTBA MOXXHO OMPEICIUTH CTPOCHHE €ro Mo-
JIEKYJIbL, a [0 CTPOSHHIO MOJICKYJIBI IIPEJIBU/ICTH CBOKMCTBA.

4. ATOMBI U IPYIIIBI aTOMOB B3aUMHO BJIMSIIOT JPYT HA ApyTra.

OtBet Ha Bonpoc Ne 9
XUMUYECKHM CTPOCHHEM BEIIECTBA B TEOpPUH ByTiepoBa Ha3bIBaeTCsl Ompe-
JIETICHHBIIA MOPSIIOK COCTUHCHUS aTOMOB B MOJICKYJIbI TIPH MTOMOIIM XHUMHUYECKUX
cBsi3eil. XMMHUYECKOe CTPOSHHE KaK OPraHMYeCKHX, TaK UM HEOPraHWYeCKHX Be-
IIECTB MOXKHO M300pa3uTh MPH OMOIIHN CTPYKTYPHBIX (hOpMyIT:
H H H H

a—

\
H-C-C-H C=C H-C=C-H H-O H-S
| roN \ |
H H H H H
9TaH STHIICH aleTHIIeH BOZA CepoBOZIOPOJ

Orteet Ha Bonpoc Ne 10

W3omepust — cymiecTBOBaHHE HECKOIBKHX BEIECTB C OJMHAKOBBIM COCTaBOM,
HO C Pa3INYHbIM CTPOCHHEM MOJIEKYII. Takue BellecTBa Ha3bIBAIOTCS H30MEPAMH.
H3omepbl UMEIOT pa3HbIe CBOICTBA.

Hanpumep, monekyJsipayto Gopmyiy C4H;o umeroT aBa BeluectBa — OyTaH 1
n300yTaH.

CH3;—CH,—CH,—CH3; CH3;—CH-CH;
|
CH;
OyTtaH u300yTaH

®Dopmyne C;HgO coOTBETCTBYIOT TpU COCAMHEHHUsS — IPOIMIOBBII CIHPT,
M30MPOIMIOBBIN CIIUPT U METUIIITUIIOBBIN 3hHp:

CH;-CH,-CH,-OH CH;-CH-CH; CH;-CH,-O-CHj;
\
OH
TIPONIIIOBBIH H30MPOIMIOBBII METHIITUIOBBIIA
CITHPT CIIpT adup

Orteet Ha Bonpoc Ne 11
Ou3pdecKre CBOMCTBA MPOCTBIX BEIIECTB 3aBUCAT OT CTPOCHHS KPHCTAILIH-
Yeckux pemierok. Hanpumep, HeKOTOpbIe IPOCTHIE BELIECTBA — HEMETAJLIBI — 00-

7



Pa3yloT aTOMHYIO pelIeTKy (HampuMep, YIiaepox, KpeMHHH, cepa) U UMEIOT BbI-
COKHME TeMIepaTyphl IUIaBlieHHs. Jlpyrue BemecTBa HMEIOT MOJIEKYJSIPHOE
CTpPOEHHE U TPH HOPMAJIBHOH TeMIlepaType HaXxOIiTcs B Ta3000pa3HOM COCTOS-
HHY, a TIPY OYCHb CHJIFHOM OXJIQXKJICHHH 00pa3yloT MOJEKYJSIpHBIE KPHCTaUIH-
YeCKUe PelIeTKH (Halpumep, BOZOPO, KUCIOPO, a30T).

Ortser Ha Bonpoc Ne 12

1) Cuna raioreHoBOAOPOIHBIX KHCIIOT 3aBHCHT OT TOTO, KAKOH MIMEHHO TaJIoTeH
BxozuT B cocraB kuciotsl. B psmy HF HCl HBr HI cuna kucnor yBemausaeTcst.

2) Cuna OCHOBaHHMII 3aBHUCUT OT IPHPOABI MeTawia. Hampumep, ruapoxcun
HATpUS SBISETCS CHIIBLHBIM OCHOBaHKEM, a ruapokcun Meau (1) — cmabeim.

OrtBet Ha Bonpoc Ne 13

Pa3paboranHas UM TeopHsi HE TOJIBKO OOBSICHIIIA CTPOECHHE MOJIEKYT BCEX
W3BECTHBIX OPraHMYECKUX BEIIECTB U MX CBOMCTBA, HO M Jiajla BO3MOXKHOCTD TEO-
PETUYECKU NPEABUACTH CYLICCTBOBAHUE HEM3BECTHBIX M HOBBIX BEILECTB, HANTH
IyTb UX CHHTE3a.

OtBeT Ha Bonpoc Ne 14

ONEKTPOHBI B aTOME PACIIONOXKEHBI O 3IEKTPOHHBIM 000JIOUKaM, MU CIIO-
sM, WIH ypOBHSM. B mpezmemax ogHOro ypOBHS 3JIE€KTPOHBI PACHONIOKEHBI MO
opburamsiM. OT TOro, Ha KaKOH OpOHMTAIN HAXOJUTCS HIIEKTPOH, 3aBUCUT (opMa
€ro JIEKTPOHHOTO 00OJaka. B aToMax 31eMeHTOB MajbIX IepHoIoB (To ecTh 1, 2
U 3-T0) 3alONHSIOTCS S- U P-OpOUTANH. S-DJEKTPOHBI MMEIOT CHEPHUECKYIO
(hopMmy obaka, IeKTPOHBI p-opOuTaell UMEIOT (hOPMY BEITSIHYTOH BOCBMEPKH.

OtBet Ha Bonpoc Ne 15

KoBasneHTHbIC CBA3M 00pa3yroTCs 3a CYET OOIIMX map MIEKTPOHOB. B 00pa3zo-
BaHWHU KOBAJICHTHON CBSI3U MOTYT Y4acTBOBAaTb M S-3JICKTPOHBI, H P-OJIEKTPOHBI,
HO TOJIBKO HaXOJSIIIMECs Ha BHENTHEH IEKTPOHHOH o6osouke. [Ipumepsbr:

1) Monekyna Bogopona H,.

ATOM BOZIOpOJa MMEET ONMH JIEKTPOH Ha 1s-opOutamy. Kaxmerii atom Bogo-
pozia MpeoCTaBIsIeT TI0 OJHOMY JIEKTPOHY UL 00pa30BaHMUsI KOBAJIGHTHOH CBSI3M.

2) Monekyia ammuaka NHs.

ATOM BOZOpOAa WMEET OAWH JJIEKTPOH Ha ls-opOurtamn. CTpoeHHE >JeK-
TPOHHOUN O00OJIOYKH aroMa a3oTa 1s22s22p3. H300pa3uM pacnosioxkeHue JIeKTPO-
HOB B aTOMax BOZOPOJia ¥ a30Ta IO OPOUTAIISIM:

2p

2s
Is IE T i Is

VY aroma BoJOpoIa OWH HECTIAPEHHBIH AIIEKTPOH Ha ls-opOuTanm, y aroMa
a30Ta TPU HECTAPEHHBIX AJIEKTPOHA Ha 2p-OpOWTANH. 3HAYHUT, aTOM BOJOpOAa
MOXXET 00pa30BaTh OJJHY KOBAJICHTHYIO CBS3b, @ aTOM a30Ta — TPH KOBAICHTHBIE
cBs3u. Cre1oBaTeIbHO, aTOM a30Ta MOXKET COSIUHSTHCS C TPEMsI aTOMaMU BOJIO-
pona, o6pasyst MoieKkyiry ammuaka NH;.

7N
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I'naga I1. IlpenesbHbIe yriieBoxopoab! (AJIKaHbI MK NapaguHbI)

3anaum (cTp. 22)
Ortser Ha Bonpoc Ne 1
CTpocHHE AIeKTPOHHOI 060I0uKH aToMa yriaepona 1s°2s2p”. Y atoma yrie-
pojia 4eThIpe BaJIEHTHBIX 3JIEKTPOHA, M3 HUX TOJIBKO JJBa HECHAPEHHBIX MICKTPOHA
Ha 2p-opOHTaIsIX.

«C

2s

1s T

OpHako Ha BTOpPOM OSIEKTPOHHOH OOOJNIOYKE €CTh emie CBOOOAHAs 2p-

opOHTaNb, Ha KOTOPYIO MOXET ePEHTH OIUH M3 SJIEKTPOHOB ¢ 2s-opoutany. [Ipu
3TOM y aTOMa YTJIepo/ia CTAHOBUTCS YEThIPE HECTIAPEHHBIX AEKTPOHA!

2p
s PP

Takum 06pa3om, aTOM yTiieposia MOXKeT 00pPa30BBIBATH YETHIPE KOBAJICHTHEIE
CBSI3U, TIPUYEM MPOUCXOUT THOpUIM3aLUsl OpOUTaliel: 00pasyloTcst YeThipe ab-
COJIFOTHO OZIMHAKOBBIE OPOUTANIHN, KaXK/Jasi U3 KOTOPIX UMeeT (JOpMy BBITSHYTOH
BOCBMEPKH, HAIIPABICHHOH K BEPIIMHAM TETPadapa.

OTtBer Ha Bonpoc Ne 2
OnekTpoHHble GOPMYIIBI METAHA U ITaHA:

H HH
HH Hl:::(;:H
H HH
MeTaH 9TaH

B Monekyie MetaHa 00pa3yercs 4eThblpe XMMUUYECKUE CBA3M IIPU MEepeKpbIBa-
HHHM YeTHIpeX THOPHIHBIX Sp -OpOUTaNeil aToMa Yrileposa ¢ 1S-OpOuTasME de-
TBIPEX aTOMOB BOZOPOJIA.

B Mornekyiie 3TaHa cBsi3b MEXIY aTOMaMH yIiieposia 00pa3yercs Py NepeKpbl-
BaHHH THOPHIHBIX Sp°-OpOUTATICi ABYX aTOMOB YrIepoma. Y KakIOro aToMa OcTa-
€TCs ellle 110 TP TMOPUIHBIX OpOUTAIH, U IPH NMEePeKpPhIBAHUN 3THX OpOHTaNei ¢
1s-opOutasnsiMu 1ecT aTOMOB BoZiopozia obpa3syercs mects cBsizeit C—H.

OtBet Ha Bonpoc Ne 3

ITpy ruOpUAM3ALKN 3JEKTPOHHBIX O0JAKOB B aToMe yrjiepoia M3 OHOM s-
opOHTAIH H TpeX p-opOHTaleii 06PasyIOTCs YeTHIPE OJMHAKOBbIEC THOPHIHBIE SP -
opOutanu. ['uOpunHble OpOUTaIM HANpaBJCHBI K BEpIIMHAM TETpadlpa, U MpU
00pa3oBaHNK KOBAJICHTHBIX CBA3eil 3TH CBA3M TAKXKE OKA3bIBAIOTCS HAMPABJICHBI K
BEpIIMHAM TeTpad/pa. [loaToMy MosieKyna MeTaHa HMMeeT TETPadIpHUYECcKyIo

(opmy.



OrtBet Ha Bonpoc Ne 4
[pemesHBIMU HA3BIBAFOTCST YTIIEBOAOPOABI ¢ obmielt dopmynoir CHy 0.
[Ipumepsr: meran CHy, atan C,Hg, rexcan CgH4.
CH4 CH3*CH3 CH3*CH2*CH24CH2*CH2*CH3

METaH 3TaH TEKCaH

OtBet Ha Bonpoc Ne 5

T'oMonoramu Ha3bIBarOT OPraHn4eCKue COCANHEHNSA, OTIIMYAIOIIUECT APYT OT
Ipyra Ha oJHy WiH Heckoibko CH,-rpymin. 'oMonoramMu sSBISIIOTCS peieNbHbIC
YIJIEBOJOPO/IBI: METAH, 3TaH, MPOMaH U T.J.

OtBet Ha Bonpoc Ne 6
YacTuiipl, IMEIOIIIE HeCTIapeHHBIE MIEKTPOHBI M 00JIaaIoHe B CBA3H C 3TUM
HEHUCIIOJIB30BAaHHBIMH BAJICHTHOCTAMM, Ha3bIBAKOTCSL CBO60,IIHLIMI/I panukaiamMu.

CHs— CH3;—CH,— CH;—CH,—CH,— CH;—CH,—CH>—CH»—
METHII ITUI TPOIUI Oyt
CH;-CH,—~CH,~CH,—CH,>— CH;—CH,—CH,—~CH,—CH,—CH»—
TICHTHIT TeKCHIT

OtBet Ha Bonpoc Ne 7
CH;—CH,—CH,—CH,—CH,—CH;

TeKCaH

CH;-CH,—CH,—CH-CH; CH3;—CH,-CH—CH,—CH;
| |
CH3 CH3
2-MeTHIINEHTaH 3-MeTHIINEeHTaH
CH3
|
CH;—CH-CH-CH; CH;—C—CH,—CH;
| |
CH; CH; CH;
2,3-numetnnoyTaH 2,2-nuMeTHnoyTaH

OrtBet Ha Bonpoc Ne 8

a) byran

0) 2,3-aumeTunOyTaH

B) 3,5-muMeTHI-4-3THIreNTaH
r) 3-MeTHII-5-3THITenTaH

OtBeT Ha Bonpoc Ne 9
CH;
|
CH;—CH-CH,-C—CH;

\ \
CH3 CH3

OrtBet Ha Bonpoc Ne 10
MeraH cocTaBiIseT OCHOBHYIO 4acTh IpUpOAHOro rasa. Kpome Toro, Meran
o0pasyeTcsi IpU Pa3IoKEHHH PACTUTENILHBIX OCTATKOB. DTaH, MpomaH, OyTaH U

10



I/I306yTaH TAKKE€ BXOIAT B COCTaB MPUPOJHOI'O rasa. [TenTan u yriieBoaopoabl €
OOJIBIIMM YHCIIOM aTOMOB yriiepoJa BXoAdT B COCTaB He(bTI/I.

Ortser Ha Bonpoc Ne 11

MeTaH MOXXHO HOIYYUTh NIPU HATPEBAHWH alleTaTa HATpHs (HATPHUEBOH COIH
YKCYCHOH KHCJIOTBI) C THPOKCHIOM HaTPHSI:

CH;COONa + NaOH = CH,T + NaCO;

[penenbHble yTIIEBOXOPOABI MOXHO MOJIYYUTh TPH B3aMMOIEIHCTBIM ranore-
HOIIPOU3BOJHBIX YIJIEBOJOPOAOB ¢ HarpueM (peakuust Bropma). O6pazyromuiics
YIIIEBOJOPO COJICPXKHUT B JiBa pa3a OOJbIIE aTOMOB YIJIEpo/a, YeM UCXOJHOE ra-
noreHonpou3sBoHoe. V3 xmopmeTaHa o0pasyercs 3TaH, U3 XJIOpITaHa — OyTaH:

2CH;— Cl + 2Na = CH;—CH; + 2NaCl
2CH;-CH,—Cl + 2Na = CH3—CH,—CH,—CHj3 + 2NaCl

Ortser Ha Bonpoc Ne 12

Meran CHy, atan C,Hg, mpoman C3Hg u 6ytan C4H;( — ra3sl. YrieBogopoast
ot nenrana CsHy, no nenranexana C,sHs, — xunkoctu. YriaeBogopoasl ¢ YUCIOM
aTOMOB yriieposia 16 u 6ojiee — TBepIbIe BEIECTRA.

Ortser Ha Bonpoc Ne 13
1) [Ipu B3aumopeiicTBIM TpEeaeTbHBIX YTIICBOJOPOIOB C TAIOTCHAMH TIPH OC-
BEILCHUY ITPOMCXOUT 3aMEILEHUE aTOMOB BOJIOPO/ia Ha TaJIOTCH:
CH;-CH; + Cl, —> CH3;-CH,Cl + HCl
XJIOpITaH
CH,CI-CH,C1 + HCl
1,2-muxnopatan

T CH, CHCl, + HCI
1,1-muxnopatan
CH,CI-CH,Cl + Cl, —> CHCL-CH,CI1 + HC1
1,1,2-Tpuxnopatan
CH,CI-CHCI, + HC1
1,1,2-TpuxnopaTan

CH;-CH,Cl + Cl;

CHs-CHCl, + Cl,
T CH.CCl, + HCI

1,1,1-Tpuxnopatan

CHCI,—CHCI, + HCI
/ 1,1,2,2-TeTpaxsiopsTan
CH,CI-CH,Cl + Cl,
T T——CH,CICCl, + HCI
1,1,1,2-rerpaxnoparan
CH;—CCl; + Cl, —> CH,CI-CCI; + HC1
1,1,1,2-rerpaxiyiopaTan
CH,CI-CCl; + Cl, —> CHCI,—CCl; + HC1
MEHTAaXJIOPITaH
CHCI,-CHCI, + Cl, —> CHCI,—CCl; + HCI
MIEHTaXJIOPITaH
CHC1,-CCl; + Cl, —> CCl;—CCl; + HCI
TeKCaxJIOpITaH

11



2) Bce mpenenbHbIe yIIIEBOAOPOABI TOPST, MPH TOPSHUH 00pPa3yIOTCs OKCHIT
yraepoza (IV) u Bona:
2C2H{, + 702 = 4C02 + 6H20
3) [IpenenpHbIE YTIIEBOMOPOIBI MOKHO TIPEBPATUTH B HEMPECTBHBIC YTIICBO-
JIOPOZIBI ITyTEM OTILIEIICHUS] MOJIEKYJIbI BOAOpOIa (peaKiys ASTHIPUPOBAHUS):
t; Ni
CH34CH3 —> CHZ:CHZ + Hz

STUJICH

Ortser Ha Bonpoc Ne 14

W meraH, 1 BOJOPOA TOPSAT, HO MPH TOPEHHUH BOJOpOAa 00pa3yercsi TOINbKO
BOJIa, a IIPY TOPEHUH METaHa — BOJIA M YIJIEKHCIIBIA ra3:

2H, + O, =2H,0
CH4+ 202 = COZ + 2H20

IToaToMy, ecii POIyCTUTh 00Pa3yFOILHICS IPH CTOPAHUK METaHa Ta3 4epes3
M3BECTKOBYIO Bofy (pactBop ruapokcuna kanbims Ca(OH),), BeimagaeT ocamaok
KapOOHAaTa KaJIbLIL:

COz + Ca(OH)z = CHCO3 + Hzo

OrtBeT Ha Bonpoc Ne 15

[Ipu HarpeBanuu 1o temmeparypsl Boime 1000 °C meraH pasnaraercs Ha yr-
JIepoJ U BOZOPOT:

CH, _t_ C+2H,

[Ipu HarpeBanuu 1o eme 6onee Beicokor Temuepatypsl (1500 °C) obpasyet-

Cs BOZIOPOJ U alIeTHIICH:
2CH, _t, HC=HC+3H,

Ota peakiysi UMeeT OOJNBIIOE MPAKTHYECKOE MPOMBIIIICHHOE 3HAUCHHE B
HPOM3BOJICTBE KayTyKOB M INIACTMACC.

JlerunpupoBaHye TaHa MPOUCXOIUT MPH HATPEeBaHUHU B MPUCYTCTBHU KaTa-
JIM3aTOpa, TIPH STOM 00pa3yeTcst ITUIICH:

CH3—CH3 M» CH,=CH, + H,

C,H, mmpoko ucnoss3yercst B pOU3BOICTBE CIUPTA.

Ortser Ha Bonpoc Ne 16

C TOYKHU 3peHHUS] COBPEMEHHBIX INPEICTABICHUNA 00 3JIEKTPOHHBIX O0JaKax U
UX B3aUMHOM IEPEKPBHIBAHUY, C YIETOM 3JIEKTPOOTPHIATEIBHOCTH XHMHIECKUX
9JIEMEHTOB B3aUMHOE BIIMSTHAE aTOMOB M aTOMHBIX TPYIII, HAIIpUMEp, B 3THIIXJIO-
puzie, OOBSACHSETCS TaK: y aTOMOB XJIOpa NEKTPOOTPULIATENIBHOCTD OOJIBIIE, YEM Y
aTOMOB YIJIEpO/ia, TO3TOMY JICKTPOHHAs INIOTHOCTH CBSI3H cMelneHa oT atoma C k
aromy Cl. Benencrue storo arom Cl npuoOperaer 4acTHYHBINA OTpULIATETBHBIN
3apsig, a atom C — YacTUYHBII MONOXKUTENbHBIN 3apsi. Biusaue atoma Cl Takke
pacmpocTpansieTcst ¥ Ha atoMsl H. DnekTpoHHast mioTHOCTs 0T atoMoB H cmerma-
ercst B cTOpoHy aToMoB C M XMMHYECKask CBSI3b MEKly aTOMaMH BOIOPOZA U yTiie-
poJa CTaHOBHTCS TOJAPHOH. B pesynbprare aToMbl BOZOPOAA OKa3bIBAIOTCS MEHEE
MIPOYHO CBSI3aHHBIMU U JICTYE 3aMEIalOTCsL.

12



H H

‘2 11
H-C-C-Cl
| T
H H

Taroke atom C; oka3bIBacT BiMsHYE Ha aToM C,, HO 3TO BIIMSIHUE HE3HAYNTEIILHOE.

Orteet Ha Bonpoc Ne 17
CuHTe3-Ta30M Ha3bIBalOT cMech okcuna yriepona (II) u Bogopona. Cuntes-
ra3 MOYKHO IOJIy4UTb, TIPOITyCKasl BOJSHOM Iap yepe3 pacKaJeHHbBIH yroJb:
H,0+C=CO+H,
CuHTe3-ra3 MoIydaloT TAakKe U3 CMECH MeTaHa M KHCIIOPO/a IIpU HarpeBaHUH
B IIPUCYTCTBHH KaTanu3aropa. [Ipy 3ToM IpoTeKaroT ciieLyIomye peakiiu: YacTh
MeTaHa cropaer ¢ odpa3oBaHueM okcuza yriaepoaa (IV) u Boapl.
CH, + 20, =CO, + 2H,0
3atem oOpasoBaBiuMecs Boxa u okcup yriepoxa (IV) BzammoneictByroT ¢
OCTaBILIMMCS] METAHOM:
CH4 + HzO = CO + 3H2
CH4+ CO,=2CO + 2H,

Ortser Ha Bonpoc Ne 18

C + 2H, = CH,4 anextpuueckas jyra
Ipu xoprpoBaHNM MeTaHa Ha CBETY 00pa3yeTcst XJIOpPMETaH:

CH, + Cl, = CH;Cl + HC1

[pu B3anmozelicTBIM XJIOpMETaHa ¢ HaTpreM 00pasyercs 3TaH (peaxiwst Bropiia):

2CH;Cl + 2Na = CH3—CHj; + 2NaCl
[pu xoprpoBaHNY STaHA Ha CBETY 00pa3yeTcs XJIOPITaH:

CH3*CH3 + Clz = CH3*CH2*C1 +HC1

Ortset Ha Bonpoc Ne 19

OO61ast xapakTepu- XapakTepucTHKa
CTHKa BELIECTBA MeTaHa JTaHa
1. MonekyispHas
dhopmyna CH, C;He
2. CtpykTypHas H H H
| I
¢dopmyna T Hod_ &y
\ [
H H H
3. DnekTpoHHas H H H
Goptyta H:C:H H:C:C:H
H H H
4. O6pa3oBanue H H H
cBsI3eit J’ Ll
H—-C«<H H->C- C«H
T )
H H H
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5. Haxoxxnenne B
pupose

1. Ipupomusrii ra3 (90% CHy)
2. Obpazyercs B pe3ysbTare
PAa3IOKEHHS OCTATKOB PACTH-
TEJBHBIX U HPUPOJIHBIX Opra-
HHM3MOB 0€3 JJoCTyIa BO3ayXa
3. Boiensiercs U3 KaMEHHO-
YTOJIbHBIX IIACTOB

1. Ipuponusrii ra3 (3%
C,He)

6. HonyquHe CH3COONa(TB) + NaOH(TE) 2CH3I +2Na —> C2H6 +
a) B Jaboparopuu t=300 C Na,CO; + 2Nal
+CH, T

7. duzndeckue
CBOMCTBa

ra3 6e3 LBETa U 3araxa, [o4YTH
B 2 pasa Jierde Bo3ayxa, Majo
pacTBOpUM B BOZIE

ra3 Oe3 [BETa U 3araxa

8. Xumuueckue
CBOICTBa

a)CH; +Cl, —> HCl+
CH;Cl1

6) CH4 + 202 —> COZ +
2H,0

a) CQH() + C12 — >
C,HsCl +HCl1

6) C2H6 + %02 —>

2. VicxotHbIi IPOIYKT 1St
MOJTyYeHUst
a) CH;OH

B) CH, “1%%C ¢ 101,  [2€0, +3H,0
2CH, t>1500°C CoH, +3H, |B) CoHg S2°CNis ¢ H, + H,
9. [Ipumenenue 1. Tonuso 1. Tonuso

6) CH;COOH

B) CHHTCTHUYECKHC
3. Cunres-ra3

T =800-900 °C
kat: Ni, MgO umu Al,O3
a)CHy+H,0 ——> CO+3H,
0)CH; +CO, —> CO+3H,
4. Hal-mpon3BoJHbBIE HCIIONb-
3yIOTCSI B Ka4eCTBE PaCTBOPH-

KaydyK{

Tenen

Pemenne 3agaun Ne 1
MonekysipHast popmysia riportana C3Hg. Beranciim MonsipHyto Maccy nporiasa:
M(CsHg) =12 -3+ 1 - 8 = 44 r/monb

Cpenusisi MoJsipHasi Macca Bo3ayxa paBHa 29. BblunciiuM IUIOTHOCTH ITpona-

Ha I10 BO3/yXY:

M(C3H;) _ 44r/momb

1,52

DBO?. CH =
» (CHe) 291/ Moib

291 /mMoib

YroOs! HaliTH Maccy 1 11 mponaHa, BIMUCIIMM KOMYECTBO BELeCTBA poraxa B 1 Jt:
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V(C3Hg) In
Vum - 22,4 1/ momnb
Haiinem maccy 1 1 npomnana:
m(C;Hg) = v(C;Hg) - M(C;Hg) = 0,045 moib - 44 r/mons = 1,98 T
Ortset: mpomnad B 1,52 pa3a Tspkenee Bo3myxa; Macca 1 J1 mpomaHa mmpu H. y.
paBHa 1,98 .

V(C3Hg) = = 0,045 monb

Pemenue 3agauu Ne 2
2C,Hg + 70, = 4CO, + 6H,O
a) Bocrionb3yemcs ciencTBueM U3 3akoHa ABOraipo: 0ObEMHbIE COOTHOLLICHHS
Ta30B PaBHBI X MOJIHBIM COOTHOMICHISIM. [10 ypaBHEHHIO peakiuy Ipy CropaHnuH
2 MoJIb 3TaHa obpasyercst 4 Monb okcra yriaeposa (IV). TTycrs npu cropanuu 5 M°
5TaHa oGpasyercs X M° okcrza yriepoga (IV). CocTaBHM NPOMOPLHMIO:
£=£, x=ﬂ: 10
5 x 2
O6pazyercst 10 m® okcra yraepona (IV).
6) Beraucnum MoJSIpHYIO Maccy 3TaHa:
M(CoHg) =12 -2+ 1 - 6 = 30 r/mob
Haiinem konnuecTBO BelecTBa STaHa:
V(C,Hg) 50007
M(C,H4)  30r/moms

Mo ypaBHEHHIO peaKuy IIpU CrOpaHKUH 2 MOJIb 3TaHa 00pasyeTcst 4 MOJb OK-
cuna yraepozaa (IV). Iycrs npu croparuu 166,7 Monb 3tana obpasyercst X MOJb
okcuza yriepona (IV). CocraBuM npomopuuio:

2_1667 16674
’ 2

Vv(CHe) = = 166,7 Mo

4 x
Berancimm 06bem okcupa yriepona (IV):
V(C,He) = V(CyHg) - Viy = 333,4 Mo - 22,4 1/monb = 7468,16 1= 747w’
Otget: a) o6pasyercss 10 M° oxcuna yraepona (IV); 6) o6pasyercsa 7,47 m°
oxcuza yriepoza (IV).

=333,4 mob

Pemenne 3agaun Ne 3
2C4H;p + 130, =8CO, + 10H,O
Bocnone3yemcs cieacTBueM U3 3akoHa ABOTrafpo: 00bEMHBIE COOTHOILICHUS
ra30B PaBHBI HX MOJIBHBIM COOTHOIICHUSIM. [10 YpaBHEHUIO peaKIiu JUIs CoKHUra-
HUs 2 MOJIb OyTaHa HeoOxomumo 13 mouts kucinopoaa. [lycts st cxxuranus 67,2
M° GyTaHa TpeGyeTcs X M° Kicnopoaa. COCTABHM MPOMOPLIMIO:
i: 67,2’ = 67,2-13 — 4368 '
13 X 2
Heobxomamo 436,8 M’ kuciopoza. B Bozmyxe coneprarcst oxono 21% kuciopora,

i 0,21. Beraucmiv 00beM BO3TyXa, HCOOXOIMMBIH JUTsS CKATaHUS Oy TaHa:
V() |, _ V(0y) _4368 M’
Vot 5 ¢(0y) 0,21

Otser: HEoGXOMIMO 436,8 M kuciopoza wiu 2080 M BO3/yXa.

c(0,) = =2080 M’
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Pemenue 3agauu Ne 4
CH, + CL, = CH,Cl + HC1
Bbruncium MoJIsipHYIO Maccy XJI0pMeTaHa:
M(CH;Cl) = 12+ 1 - 3+ 35,5 = 50,5 r/moms
BeraucimM KoIM4YecTBO BEIEeCTBa XJIOPMETaHa:
m(CH;Cl) 202r
M(CH;CI) B 50,5t/ Mo
[To ypaBHeHuIo peakuuu Juis nojydeHus 1 Moy XjopMeraHa Heooxonum 1
MOJIb XJIOpA, 3HAUUT VIS HOJy4eHHS 4 MOJIb XJOpMeTaHa HeoOXoaumo 4 Moib
xJiopa. Onpenenaum MOJSPHYO MacCy XJIopa:
M(Cly) =35,5-2 =71 r/monb
Boruucnum Macey xiopa:
m(CL) = v(CL,) - M(CL,) =4 momns - 71 r/mons = 284 T
Berurciium 00beM xopa:
V(Cl,) =Vv(Cl,) - Viy =4 Mo - 22,4 j1/moib = 89,6 11.
OtBer: notpedyercs 284 r um 89,6 11 xitopa.

Vv(CH;5Cl) = =4 Mo

Pewenue 3agayu Ne 5

U3 Bcex KOMITOHEHTOB I'a3a TOPST TOJIBKO METaH U 3TaH.

CH4 +20,=CO0, + 2H,0 (1); 2C,Hg + 70, =4CO, + 6H,0 (2)

Berancimm 06beM MeTaHa 1 9TaHa:

V(CHg) = ¢(CHy) * Visa = 0,9 - 50 M> =45 0r°.
V(CyHe) = ¢(CoHg) * Viasa = 0,05 - 50 M* =2,5 0.

JInst penieHust BOCIIONB3yeMCsl CIISICTBHEM M3 3aKOHAa ABOTaJpo: 00beMHEIE
COOTHOUICHHUS Ta30B PaBHBI MX MOJIBHBIM cooTHomeHusM. [1o ypaBHeHHIO peak-
uuu (1) g cxuranust 1 Monb MeTaHa HeoOxXoaumo 2 Moib kuciopoaa. [lycrs
JUISL CKUTaHus 45 M° MeTaHa HyXHO X M° KHC1opoaa. COCTABHM MPOMOPIIHIO:

l;ﬁ) x:ﬂ =90 M
2 x 1

ITo ypaBHeHMIO peakuuu (2) IS CXKHTAHUS 2 MOJb 3TaHa HEoOXomumo 7

MOIb Kicropoa. ITycTs i cxuranus 2,5 M° staHa HykHO y M° Kucropoga. Co-

2 25 2,5-7
CTaBUM IIPOIIOPIINIO: - = y=—

y 2
Taxkum oOpaszom, s cKUraHus raza Heodxomumo 90+8,75 = 98,75 M Ku-
ciopona. B Bosnmyxe comeprkurcst mpumepHO 21% kucnopoma mo odbemy, WU

0,21. Beruncnum 00beM Bo3ayxa, HEOOXOOUMBIH IS COKUTaHUS Ta3a:
V(O V(0,) 98,75m°
C(OZ) = M 5 Vuom. = ( 2) =
Viosn c(0,) 0,21

OtBeT: Heobx0mMMO 470,2 M BO3IyXa.

=90

~470,2 M

Pemenue 3agauu Ne 6
Haiinem konnuecTBO BeliecTBa HEM3BECTHOTO YIIEBOIOPOIA:

l l—n = (,0446 mMonb

Vum - 22,4 1/momnb
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BrraucimM MOJISIpHYIO Maccy yIiIeBofopoa:
v £7M: m_ 1,964r
M v 0,0446 monb
Macca 1 mons yriaesonopona pasHa 44 r. Beruucnum maccy yriepozna, co-
JepaKalerocs B 1 Moib yriaeBogoposa:

=44 r/monb

m(C)
m(yriesomopona)
m(C) =w(C) - m(yraeBogopona) = 0,8182 - 44r=36T
B 1 mons yraeBonopona conepxkurcs 36 r yraepona u 44-36 = 8 T Bogopona.
MorsipHas Macca yriiepoaa paBHa 12, a Bogopoaa 1, To ects B 1 MOMb yIiieBoIo-
pona comeprkurcs 36/12 = 3 monb yriaepona u 8 Monb Bogopona. @opmymna yrie-
Bogopona C;Hg, aTo mponan. CrpykrypHas popmyna: CH;—CH,—CHj.

w(C) =

Pemenne 3axaun Ne 7
3Has TIOTHOCTH YTIICBOAOPO/IA [0 BO3AYXY, HAWAEM €ro MOJIIPHYIO Maccy:

M(yrneBoaopona)

Dipp = —————

291 /mMonb
M(yraeBozmopona) = Dy, - 29 r/Mons = 2,966 - 29 = 86 r/MOIb.
Bbruncinum KoJIm4ecTBO BELIECTBA yIJIEBOAOPOA:

m(yrieBoaopoaa) 8,6

Vv (yrneBonopoja) = =0,1 Mmonb

M(yrneBomopona) 86T/Moinb
Bbrunciimm koim4ecTBO BemiecTBa BoAbl M Okcuaa yraepoxaa (IV), obGpaszo-
BaBIINXCS NIPU CKUTAaHUH YTIIEBOLOPOA:
m(H,0) 12,67
M(H,0) 18r/mom
m(CO,)  264r
M(CO,) 44r/moms

B Monekyne Bogpl 2 aToma BOIOPOJA, 3HAYUT B MCXOJHOM YTJIEBOJOpOAE
coneprkainocs 0,7 - 2 = 1,4 Moib aTOMOB Boopoza. B Moinekyse okcuza yriaepo-
Jla OJWH aTOM yTJIepoja, 3HAUUT B MCXOIHOM YIieBomopone conepxkaiock 0,6
Motk atoMoB yriiepoaa. [Tockonbky 6bu10 B3siTo 0,1 MONB yriieBogopona, To B 1
MOJIb COllepKUTCs 14 MOJIb aTOMOB BOIOpOJa U 6 MOJIb aTOMOB yriepona, ¢hop-
myia yraeBogopoaa CqH 4. D10 rexcan, cymecTByeT MsiTh €ro H30MepoB:

CH;—CH,—CH,—~CH,—CH,—CHj

TeKCaH

v (H,0)= =0,7 Moib

v (COy) =

= 0,6 MoJIb

CH;-CH,—CH,—CH-CH; CH3;—CH,-CH—CH,—CH;
| |
CH3 CH3
2-MeTHIINEHTaH 3-MeTHIINEeHTaH
CH;
|
CH;—CH-CH-CH;3 CH;—C—CH,—CH;
| |
CH; CH; CH;
2,3-numetnnoyTaH 2,2-nuMeTHnoyTaH
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I'naga I11. HuxnonapaguHbl (MMKJI0ATKAHBI)

3agaum (cTp. 26)

Ortser Ha Bonpoc Ne 1

uknonapaduHaMy WM [UKIOATKAHAMH HA3BIBAIOT YIJIEBOJOPOABI 0OImIeH
tdopmyist C H,,, B MOJeKysie KOTOPEIX €CTh 3aMKHyTas IIEI0YKa U3 aTOMOB YT-
nepona. [uxnonapadunel Ha3kBaIOT Takke HadTEHAMHM, ITOCKOJIBKY OHHM 4acTo
BXOJIST B COCTaB HE(PTH U MIMECHHO M3 HE(TH OBLIN BIICPBHIC BHIACIICHBL.

OtBeT Ha Bonpoc Ne 2
Dopmyie CsHjy cooTBETCTBYET IATh H30MEPHBIX IUKIIOATKAHOB:

CH3
CHz
e \ cHs (‘ZH
‘ CH: Hac——cH HaQ
H:C_ | CH3
CHz H2C——CH2 CH2
I{uxnonenran MeTtummkinooyTan 1,1-MMeTHIIMKIONpOnaH
H3C—— HC CH—— CH3 HzC\ /CH CHy; — CH3
CHy CH»
1,2-AMMETHIILIMKIIONPOTIaH OTUIIUKIIONPOTaH

OtBet Ha Bonpoc Ne 3

[MuknonapaduHbl 9aCTO BXOST B COCTaB HE()TH, U3 KOTOPOIl UX U BBIICISIIOT.
HukmonapadHE MOXKHO MOTYYUTh TIPH ICUCTBUY HATPHS HA JUTATOTCHOIIPOU3-
BOJIHBIC YTJICBOAOPOIOB, B KOTOPHIX aTOMbI ['aJOT€HOB HAXOMSTCS y KpaHUX
aroMoB yriiepona. Hampumep, u3 1,3-auxmioprnponaHa MOXKHO ITOTYYHTh [HKIO-
nporad, a u3 1,4-1uxaopOyTaHa — MUKIO0yTaH:

CHp; — CHp, — CH» HQ CHy
‘ +2Na —
Cl Cl CH,
CH, — CHp — CH; — CH3 H,C —— CHy
| | +oNa — | \
Cl Cl HC—— CH

Orteet Ha Bonipoc Ne 4
a) [Tpu xnopupoBannu OGytaHa oOpasyercsi CMECh H30MEPHBIX TaJOreHOIpo-
W3BOJIHBIX, U3 KOTOPOH MOXKHO BBIIENHTH 1,4-1uxiopOyTaH:
CH;CH,CH,CH; +2Cl, —> C4H;Cl, + 2HCI
Ipu peaximu 1,4-guxsopOyTana ¢ HaTpEeM 00pa3yeTcs: MUKIO0yTaH:
H,C — CH;
CH,Cl-CH,~CH,~CH,Cl +2Na —~ ‘ ‘
H,C — CH;
0) [Ipn runpupoBanuM (TIPUCOSIMHEHHM BOAOPOJA) HAJ KaTaau3aToOpOM
OUKI00yTaH peBpaniacTcs B OyTaH:
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H,C — CHy
Pt

\ ‘ +Hz — CH;-CH,~CH,~CHj;

H,C —— CHy
B) Luknonpomnan roput ¢ oOpa3zoBanneM okcuza yraepona (IV) u Bogsr:
H,C CHy
2 \ / +90, —> 6CO, + 6H,O
CH»
r) CH;—CH,—CH,~CH,~CH,—CH; +2Cl, —> 2HCI + CH,CI-(CH,)s— CH,Cl

CHzclf(CHz)“f CH2C1 +2Na —> 2NaCl + O

O Pt ©+3H2T

OrtBeT Ha Bonpoc Ne 5
H>C CH»
2 / +90, —> 6CO, +6H,0

CHy
CH,
HZC/ \CHZ
\ | +90, —> 6C0,+6H:0
H,C CH
\ / 2
cH,
OtBeT Ha Bonpoc Ne 6
[Mpy runprpoBaHUY HaJl KAaTAIM3aTOPOM LMKIIONapaduHbI IPEBpPaLIaloTCcs B
MpeeNbHbIC YTIEBOIOPOIbL:

CH,
H,C CH, H,, Pt
| | CH, CH, CH, CH, CH, CH,
HyC CH
~_ 2
cf,

Bo3MOXXHO 1 006paTHOE TIpeBpaIleHNe — PEACITBHBIE YTIEBOAOPOIBI MOTYT B
HPHUCYTCTBUH KaTaan3aTopa OTIICIUIATh MOJICKYITy BOJOPOJA M MPEBpAIIaThCs B
UKIIonapaduHbL:

CH,

/ \
t, Pt HC CH,
CH;CH, CHy-CHy-CHy CHy —— | |+
H,C CH
~_ 2
i,

B pesynbraTe OTIIEIUICHHS BOJIOPOJA OT MOJEKYJ LMKIonapaguHoB oOpa-
3YIOTCS apOMaTHIECKUE YIIIEBOAOPOIbI, HATPUMEP U3 IIUKJIOTeKCaHa — OEH30IT:
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CH, CH

H2C/ \CHz t, Pt HC/ \CH
o L L
2 2 HC, CH
\C{ \CH/

Ilpu runpupoBaHUH apOMATHYECKUX YITIEBOZOPOIOB 00pa3yIOTCs LUKIIOAI-
KaHbl, HAIPUMEP U3 TOJTY0J1a — METHIILIMKIOT€KCaH:

CH,
» /CH\d CHs Hzf - \C|H/CH3
‘ H ) t, Pt
3H. H CH
HC CH 2 2 2
\CH/ C\Cé

I1pu ranoreHNpOBaHNUM NMPEIENIBHBIX YIJICBOAOPOAOB 00pa3yeTcsi CMech U30-
MEpOB, U3 KOTOPOH MOXKHO BBIIEIHUTH JUTATOr€HOIIPON3BOAHbIE!
CH;CH,CH,CH; +2C1 —> C4HsCl, + 2HC1
Ilpu peficTBUM Ha JAUTAJIOTEHONPOU3BOAHbIC AKTUBHBIX METAIIOB 00pa3yroT-
CsI IIMKJIOATIKAHBL:

H,C — CH»
CH,Cl-CH, CH, CH,Cl+2Na —> | | +2NaCl
H,C— CHy
Ortset Ha Bonipoc Ne 7
Obmas Huknobyran Huknorexcan
XapaKTePHCTHKA
1. MonekynspHas
C4H C;H
bopmyna 4Hg 3
2. CtpykTypHas CH,
dopmyna CH‘z — ‘CHz CH\z/ \C‘Hz
CH, — CH» CH, CH,
i
3. DnekTpoHHas HH H H
¢dhopmyna HxC:CxH LTI
Hx s (XZ xH Heg C-::H
H H H C - "H
HH
4. O6pa3oBaHue H H HH HH
cBsieit (| IRV
H_.‘C,(‘j._H H_.(lj,c,c‘._H
H—~C-C«—H H— C- -C—H
H H HH HH
5.H
aXOXKIEHHE B Hedro
TIpUpoJIe
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6. Ilonyuenue

1. CH,Cl-CH,~CH,—CH,CI +
+2Na —> 2NaCl+

U

1. CH,CI(CH,);CH,CI +
+2Na — = 2NaCl+

O

O\ /0 5
2. Neocmyy- 7
/ AN

0 o

o+ []

7. duzndeckue
CBOMCTBa

ra3 0e3 IBeTa U 3amaxa, mpak-
THYECKH HE PaCTBOPSIETCS B
BOZIE

KUIOKOCTh, HEPACTBOPpHUMaAs B
BOIC

8. Xumuueckue
CBONCTBa

t, Pt
C4Hio

1. |:|+H2
2. D +Cl, —>

Cl

II( +HCl

3, D +60, — 4CO, +
4H,0

t, Pt
1. O - ©+

+3H,
c

O

HC1

3. ()wo2 — 6C0, +

6H,0

9. [IpumeHenune

1. M3 nukmorekcana noiy-
4aroT OCH30J U TOIyOII (U3
METHJITEKCaHA).

2. PactBopureins

I'napa IV. HenpeneJibHble yIiieBOA0POIbI

(aJIKeHbl, ATKAAUEHBI M AJIKUHbI)

3amaum k §1 (cTp. 39)

OrtBeT Ha Bonpoc Ne 1

HemnpenenbsHpIMU Ha3BIBAIOT YTIIEBOJOPOIBI, COACPIKAIINE B MOJICKYJIC ABOM-
HbIC WIM TPOMHBIE CBSI3U. YTJIEBOAOPOJBI C OJHOI JBOHHON CBSI3bIO — QJIKEHBI
WM oneuHB — IMEIOT 001y Gopmyny C,Hy,. YTineBogopoas! ¢ AByMs ABOM-
HBIMH CBSI3IMH HA3bIBAIOTCA alIKaJeHAMH (WM MPOCTO IHEHAMH) M HUMEIOT
dopmyny C,Hy,,. YTIIEBOAOPOIBI C TPOMHOMN CBSI3bIO B MOJICKYJIC Ha3bIBAHOTCS
ankuHamMu ¥ uMetoT popmyiy C,Hy, .
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OtBeT Ha Bonpoc Ne 2
DeMeHTapHBIH aHAIN3 MOKa3bIBAET, YTO B COCTAB 3THIICHA BXOAT IPHMEPHO

87,5% yrnepona u 14,3% Bopnopona. [TnotHocTh 3THIIEHA IO BOIOPOAY paBHa 14.
[o stiM maHHBEIM HaxomuM Gopmyity stunerna: CyHy.

CrpykTypHast GopMyia STUICHA JOIDKHA ITOJUUHSATHECS Teopu ByTieposa.

CJ'IeZ[OBaTeJ'IBHO, MOJICKYJIa UMECT BUM:

H H
||
c=C
|
H H

OtBeT Ha Bonpoc Ne 3
B MoJieKyJIe STHIICHA aTOMBI YITIEpOJia MMEIOT Sp’-THOPHIM3AIMIO. DT 03Ha-

YaeT, 4TO W3 OIHOM S-OpOUTaNM U OBYX p-opOHTaieil 00pa3yroTcs TpU OJHHAKO-
BBIX THOPHIHBIX S -OPOUTAH, U eIle OfHA P-OpOUTATb OCTACTCS HErHOPHIU30-
BaHHOM. B pe3ynbrare 3a cuetr ruOpuIHbIX sp2-0p61/rranel?1 KaXIbli aTOM yriepoja
o0pasyer 10 ABe CBS3M C IBYMs aTOMaMH BOJIOPOJa M OJHY CBSI3b CO BTOPBIM aTo-
MOM yTJIepofia. DTO Bce G-CBSI3H, BCE OHU JIEXKAT B IUNIOCKOCTU MOJIEKYJIbL. J[Be oc-
TaBIIeCsS HETHOPHAHBIE P-OPOUTAIIN MEPEKPHIBAIOTCS B IIOCKOCTH, IIEPIICHANKY-
JISIPHOM TIJIOCKOCTH MOJIEKYJIBI, U 00pa3yIoT M-CBA3b. TakuM 00pa3oM, MEXIy aTo-
MaMH yriiepozia 00pa3yroTcs ABE Pa3IMYHbIE CBS3U — OIHA G-CBSI3b M OJHA T-
CBSI3b. T-CBSI3b MEHEE MIPOYHA, YeM G-CBA3b, M IIPH PEAKIMAX Pa3pbIBACTCS JIeTye.

OrtBet Ha Bonpoc Ne 4
VY HenpenenbHBIX YIIIEBO0POI0B HAOIIOAAIOTCS CIIELYIOIIIE BUIbI H30MEPHU:
1) n30Mepust yriepoaHOro CKesera:

CHZ:CHACH2*CH2*CH3 CHZ:CH*CH*CI‘E
CH;
NeHTeH- 1 3-meTmiOyTeH-1
2) n3oMepust IIOJIOKEHHS TBOMHON CBSI3H:
CH;—CH=C—CH; CH,=CH-CH-CHj;
CH3 CH3
2-MeTHI0yTeH-2 3-meTmnOyTeH-1

3) TreoMEeTpruIeCKasi, WJIn HHUC-TPaHC U30MEPUS:

H3C H H3C CH3
AN / N
c=C C= C/
/ N / AN
H CH; H H
TpaHc-OyTeH-2 nuc-0yTeH-2

OrtBet Ha Bonipoc Ne 5§
Dopmyne CsHjp COOTBETCTBYIOT LUKIMUYECKUE IpEleIbHbIE YIIEBOAOPOIbI

(UMKIIOATKaHBl WIM LUKJIONAapadUHbl) U HENpeAebHbIe YrIeBOJOPOIbl C OXHON
JIBOMHOM CBS3BIO (aJIKEHBI). DOPMYIIBI IUKIOATKAHOB:
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CH3

CH.
e\ O S
/CHz H2C‘—TH ZC\ / .
H2C. 3
~CH, HyC——CH2 Cho
I{uknonenran Merunuukiobyran 1,1-IMMeTHIIMKIIONPONaH
H3C— HC\ /CH* CH3 Hzc\ /CH CH; — CH3
CHy CH,
1,2-AMMETHILUKIIONPOIIAH OTUIIUKIONPONaH
DopMyJIbl AIKEHOB:
H3C H H}C CHZ - CP3
N / AN /
CHZ:CH*CHQ*CHZACI‘& /C = C\ /C = C\
H CH;—-CHj3 H H
TIEHTEH- 1 TpaHC-TICHTEH-2 LIUC-TICHTEH-2
CHz:CH—CH—CH3 CH3—CH:C—CH3
|
CH3 CH?
3-meTmnoyTen-1 2-meTnnOyTeH-2

OtBet Ha Bonpoc Ne 6

Jlist ipeieNbHBIX YIIIEBOJOPOIOB BO3MOKCH TOJNBKO OJMH BUJl H30MEPHH —
u3oMepust yriepoaHoro ckenera. CyIIECTBYIOT TOJNBKO [Ba YIJIEBOAOPOZAA C
dopmynoit C4Hj:

CH3;—CH,—CH,—CH3; H;C-CH-CH;
\
CH;
OyTtaH 2-MeTHIIPOnaH

JI1st HenipeIeTbHBIX YIIIEBOIOPOIOB BO3MOXKHA TAKXKE M30MEPHS MOJIOKCHUS
JIBOMHOM CBSI3M M T€OMETPHYECKasl, WM IMC-TpaHC m3oMepusi. CyliecTByer ue-
ThIpE yrieBogopoaa ¢ popmysoit C4Hg:

CHQZCH—CHz—CH_z HzC:C—CH3
|
CH3
OyTen-1 2-MeTHIIPOIIeH
H 3C\ , H H3C\ CH;
C=C C= C/
/ AN / AN
H CH3 H H
TpaHc-OyTeH-2 nuc-0yreH-2

OrtBeT Ha Bonpoc Ne 7
DTHIICH MOXHO IMOTYYHTh M3 METaHa HarPEeBaHUEM C KaTaIn3aTopOM:
Ni, t
2CH4 —_— CH2=CH2 + 2H2
OTHIICH U €r0 TOMOJIOTY MO>KHO HOJIYYHT JETUAPUPOBAHIEM aJKAHOB:
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Ni, t
CH;—CH; —> CH,=CH,+2H,
Ipu neficTBUE Ha TaJOTEHONPOU3BOAHBIEC YTIIEBOAOPOIOB CIIMPTOBOTO pac-
TBOpA IIEII0YH OTHICIUIIETCS TAJIOTCHOBOAOPO.I X 00pa3yIOTCs aIKCHBI:

KOH, t
CH;-CH,-CH,C1 ——>» CH,=CH-CH; + KCl + H,0

AJKEHBI MOXKHO TaKXe MOJIy4UTh M3 JIUIaJOre€HOMPOU3BOIHBIX, B KOTOPBIX
aTOMBI TaJOT€HA PACHOJIOKEHBI TIPH COCETHUX aTOMax YIJIepoja NpH JeHCTBHU
METAJIJIOB (IIMHKA MJIX MarHus):

Mg, t
CH;-CHBr-CH,Br —>» CH,=CH-CH; + MgBr,

OtBet Ha Bonpoc Ne 8
1) Peaxkuun npucoenunenus. [lpu peaknuu B3anMoOAeHCTBHS TUIICHA M €TI0
TOMOJIOTOB C TaJIOTeHaMH 00pa3yIoTCs JUTAJIOTeHOPOM3BOIHBIE YTIIEBOAOPOIOB:
CH2=CH2+C12 —> CHQC]*CHzcl
1,2-nuxnopaTan
CH,=CH-CH; + Br, —> CH;-CHBr—CH,Br
1,2-nubpomMnporan
Tpu npricoeMHEeHNH K alKeHaM BOJIbI B IPHCYTCTBHH KUCIIOT 00pa3ytoTCs CIPTHL:
H,t
CH2:CH2 + Hzo — CH3—CH2—OH
3TaHOJ (3TUIIOBBIN CITHPT)
n

H.,t
CH,=CH-CH; + H,O —> CH3;—CH-CH;

OH
MPONAHOI (M30MPOITHIIOBBIN CIIUPT)
AJIKEHBI MPUCOCTHUHSIOT TAKKE TaJIOTEHOBOIOPO/IBL:
CH2:CH2 +HCl —> CH3—CH2C1
XJIOPITaH
CH,=CH-CH; + HBr —> CH;—-CH-CH;

\
Br
2-GpomIiporian
[pu ruapHpOBaHIH AJTKEHOB B IPUCYTCTBHHN KaTAIH3aTOpa 00pa3yIoTCs allKaHbl:

Ni
CHZZCHZ + Hz —> CH3—CH3

Ni
CH,=CH-CH,—CH; + H, — CH;—CH,~CH,—CH;
2) Peakumu oxucienus. [Ipu peaknuu ankeHOB C pacTBOPOM I€pMaHTraHaTa
KaJtusi 00pa3yroTCs TIIMKOJIH, YT JUOJIBL:
KMnO4, H20 ?Hz—?Hz
OH OH

1,2-3Tannon (STUIEHTIIMKOIb)

CHZZCHZ

KMnO4, H20 (‘ZHsz‘H—CH3
OH OH

1,2-niponanuo (MPOIHICHTITHKOI)

CHZ:CH*CH3
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HpI/I TOPCHNHU aJIKEHOB O6p8.3yIOTCSI OKCHJ yTiiepoJa (IV) u BOOA:
CH2:CH2 + 302 = 2C02 +2H20
ZCHQ:CH*CH3 + 902 = 6C02 + 6H20
3) AJIKEHBI CIIOCOOHBI TIOJIUMEPU30BATHCA: IPU NOJIUMEPHU3alIUU STHJICHA 00-
pasyeTrcs MOJIMITUWICH, a IPU NOJIMMEPU3alluU NPOIUJICHA — ITOJIUITPOITUIICH:

Kart
n CH,=CH, —— (£H2,CH2,)l1

TIOJIUITUIICH

Kar
HCHQZCH—CH_z E— (—CHz—CH—)n
|
CH;

TIOJIMTIPOTIHJIEH

Ortser Ha Bonpoc Ne 9
a) ITpu ropenmy sTuneHa 1 nporieHa o0pa3yroTest Boza U okcun yriepoza (IV).
CH, +30,=2C0, + 2H,0
2C;Hg + 90, = 6CO, + 6H,O

6) Ipu peaxuuy STHICHA U MpPOIMIeHa ¢ OPOMHOMN BO/IOM 00pa3yroTcs COOT-

BETCTBEHHO 1,2-mubpomMatan u 1,2-muépoMmnponas.
CHZZCHZ + Br2 = CHzBrchzBr
CH,=CH-CH; + Br, = CH,Br—-CHBr—CH;

B) IlIpy B3anMoeHCTBHY STHIICHA U MIPONMIICHA C TIEPMAHIaHATOM KalHs 00-
pasytorcss  otwieHnmkons  (1,2-3tamguon) u nmpomwneHrukons  (1,2-
MIPOTIaHIHOI).

KMnO4, H20 ?Hz—Clﬂz

CH,=CH,
OH OH
KMnO4, HO  CH—CH—CH3
CH,=CH-CH;, \ \
OH OH

OrtBeT Ha Bonpoc Ne 10

Ilpyn mpucoenvHEHUM XJIOPOBOJOpPOAA K TpONWIeHy obpasyercs 2-
xjoprnpomnas. CoriiacHo MpaBuily MapKOBHHKOBA, NPUCOSAUHEHUE MPOUCXOTUT
TaK, 4TO aTOM TaJIOT€Ha IPHUCOEAUHSCTCS K TOMY aTOMy yIJIepoja, y KOTOpPOro
MEHbIIE aTOMOB BOJIOPO/IA:

CH,=CH-CH; + HCl —> CH3-CH-CHj;
a
2-XJIOpIpONaH

[Mpu npricoeqMHEHUH XJIOpOBOAOPOaa K OyTeHy-1 1o npaBuity MapKOBHHUKO-

Ba oOpa3zyeTcs 2-xJI0pOyTaH:
CH,=CH-CH,—CH; + HCl —> CH3;-CH-CH,—CH;

\
cl

2-xmopOyTaH
B morekyne OyTeHa-2 y KaxI0ro U3 aTOMOB yIJIepoJa [BOHHOM CBS3H OfH-
HAKOBOE YHCJIO aTOMOB BOAOPOAA, U NPUCOCIUHEHUE MOXKET IIPOUCXOIUTH K JIFO-
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OoMy U3 ABYX aToMoB. B moGom ciydae obpasyercst 2-xyopOyTaH, IpHdeM He-

Ba)KHO, OB B3AIT IKIC- WK TPAHC-OyTEH-2:
CH;~CH=CH—CH; + HC —> CH;—CH—-CH,—CHj;

Cl
2-xnopbytan

OtBeT Ha Bonpoc Ne 11
OTUIXJIOPU, WIH XJIOPITaH, MOXKHO ITOJy4UTh IIPU XJIOPUPOBAHUHU TaHA:
CH34CH3 + Clz = CH3*CH24C1 +HC1
XnopaTaH 00pa3yercs Takke MpH IPHCOSTUHEHIH XJIOPOBOPO/IA K ATHIIEHY:
CH,=CH, + HCI = CH;—CH,—Cl

Ortser Ha Bonpoc Ne 12
OTHIeH UCHONB3YIOT IS MOMYYeHUs STHICHIIINKONS, TTOJINATHIICHA, STHIIO-

BOTO CIrikpTa. KpOMC TOI'0, OTHWJICH YCKOPSACT CO3PEBAHUC (bpyKTOB.
463 nponujieHa rnojy4yaroT I/IBOHpOHHHOBBIﬁ CIIMPT, NOJUIIPOIUIICH.

Otser Ha Bonpoc Ne 13
Iporecc coenuHeHUsI MHOTHX OAWHAKOBBIX MOJEKYN B Oomee KpyIHbIC Ha-
3bIBAa€TCs PeaKLUeH IOIUMEepU3aum.

Kar
HCHQZCH—CH_z I (—CHz—CH—)n
|
CH;

TIOJIMTIPOTIHJIEH

Ortser Ha Bonpoc Ne 14
a) [Ipu HarpeBanuy MetaHa B npucyTcTBur Ni 0Opasyercst STUIICH.
Ni, t
2CH4 4)1 CHZ:CHZ + 2H2
[Mpu runprpoBaHny STHIICHA 00pa3yeTcsl ITaH:

CHZZCHZ + Hz l CH34CH3

DrtaH roput ¢ 00pa3zoBaHrueM BOABI M okcuaa yriepoaa (IV):
2C2H6 + 702 = 4C02 + 6H20
6) [pu xopupoBaHUU dTaHa 00pa3yeTCs XJIOPITAH:
CH34CH3 + Clz = CH3*CH24C1 +HCl
Ipwu neficTBuM Ha XJIOP3ITaH CIIMPTOBOTO PACTBOPA IMIETIOUN 00pa3yeTCst ITUIICH:
CH;-CH,Cl &» CH,=CH, + KC1 + H,O
[Mpu npHcoeaMHEHNH K STWICHY BOIBI B IPUCYTCTBHU KUCJIOTHI 0Opasyercs
STUJIOBBIN CIIUPT:

CH=CH, + H,0 "1*'> CH;CH,-OH
OrtBet Ha Bonipoc Ne 15
[lpu B3aUMONCHCTBUU MpPEACIBHBIX YIJICBOJOPOIOB C rajoreHaMmu obpasy-

FOTCSI TaJIOTCHOIIPOU3BOIHBIE YTTICBOIOPOIOB:
CH;—CH; + Cl, = CH;—CH,—-Cl + HCI
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raﬂOreHOHpOI/I:iBO[IH])Ie YIII€BOAOPOZAOB pearupyroT ¢ HaTpUEM, IIPpU 3TOM 06-
PasyroTcsa NpeiACiibHBIC YITIEBOAOPO/bI, COACPKAIIUE B MOJICKYJIC BJBOC OoJIbIIE
aTOMOB yTJIEPO/Ia, YeM MCXOIHOE ralOreHONPOn3BoHOe (peakiwst Bropua):

2CH;—CH,—Cl + 2Na = CH3;—CH,~CH,—CH; + 2NaCl

[pu orTmiemieHny BOAOPOJa OT MPEICTBHBIX YIJICBOJAOPOAOB 00Pa3yrOTCs
Yri€BoAOPOABI psAia STUJICHA, WU aJIKCHBI (pCaKL[I/I}I HCFHZ[pI/IpOBaHI/Iﬂ):

Ni, t
CH}*CHz*CH3 —> CHZZCchHg + 2H2

HpI/I TIPUCOCAUHEHUN BOIOpOAA K aJIKEHaM 06pa3yIOTC§I NPEACIIbHBIC YTJIC-

BOAOPOAbI (peaKI_[I/ISI rPII[pHpOBaHI/Iﬂ):
Ni, t
CHZ:CH*CH3 + Hz — CH34CH2*CH3

ITon nevictBrem CIIMPTOBOI0 pacTBOpa MICIIOYH OT IaJIOr€HOINPOU3BOAHBIX OTILICII-

JISISTCS1 TAJIONeHOBOZIOPO/I, TIPX 3TOM 00pa3yIOTCst Helpe/IesIbHbIS YIIICBOIOPOIbL:

KOH, t
CH;-CH,-CH,Cl ———> CH,=CH-CHj; + KCl+ H,0

IIpu npucoearHEHNH ragoreHOBOAOPOAOB K HEIPEIENIbHBIM YIJIEBOAOPOAAM
00pa3yIoTcsl TaJIOreHONPOM3BOIHBIC, MPUCOSIMHEHHE NPOTEKaeT II0 IIPaBHILY
MapkoBHHKOBA:

CH,=CH-CH,—CH; + HCl —> CH3;-CH-CH,—CH;

\
cl

B NPUCYTCTBUU KHUCJIOT QJIKCHBI [IPUCOCANHAIOT BOAY, IIPU 3TOM 06pa3yIOTCﬂ
CIIUPTHIL. HpI/ICOGJ:[I/IHeHI/Ie BOJBI TAKXKE MPOUCXOIUT I10 IIPaBUITY MapKOBHI/IKOBa:
H,t
CH,=CH-CH; + H,O —>» CH;-CH-CH;

|
OH

HpH CWJIbHOM Harp€BaHu B NPUCYTCTBUU CepHOﬁ KHUCJIOTBL OT CIIUPTOB OT-

HICTUIAICTCA BOAA, ITPHU 5TOM 06pa3y10Tc;[ AJIKCHBI:

H,S04, 200°C
CH;;*CHQ*OH —_———> CHZ:CHZ + Hzo

OtBeT Ha Bonpoc Ne 16

Obmas OTunex [Iponunen
XapaKTepPHCTUKA
1. Monexymnsipaas
¢dopmyna CaHq CsHe
2. CtpykTypHas H H H H H
(dopmyna ++ Hé=ééH
H H H
3. OnexTpoHHas HH HHH
¢dopmymna X X X X
HxCCxH HXCCCXH
X
H
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4. O6pa3oBanue H o H H H
H-C=C«H 7
H
5. Haxoxnenue B N
npupoe Hedts, npupoanslii ra3
6. [lonmyuenne
a) B maGoparopuu C,H,0H ™ H,804 CoH,+ CIgZH—CSOI:z—CHZCI + KOH
H,0 CH-CH; + KC1
+H,0
6) 8 TIOJTYYal0T U3 IPUPOFHOTO
rasa U IpH Iporeccax
MPOMBILIIIEHHOCTH
KPEKHMHTa ¥ NHPOoJIH3a HeTH
7. Ousnyeckue BecreTHbIe Ta3bl, mouTH Oe3 3amnaxa, IIoXo paCTBOPUMEL B
CBOMCTBA BOJIC
8. Xumunuaeckne 1. Peakuust npucoeuHeHUs
CBOWCTBa a) R-CH=CH, + Br, —> R—CHBr-— CH,Br

6) R-CH=CH, + HCl —> R—CHCI- CH;
2. 'mopupoBanue
[H], t, kar.
R—CH:CHZ - R—CHz—CH3
3. Peakuus runparauuu

t, p, KaT.
R-CH=CH, " R~ CH—CHs
OH

4. Peakmus runpatauu
R-CH=CH, + O, —> R—CH—CH»

N/
o}

5. Peakuus nonumepusanuu
Kar.

(*(‘JHfCHzf)n
R

n R-CH=CH,

Pemenne 3amaun Ne 1
a) [Ipu HarpeBaHNM STUIIOBOTO CIIMPTA C CEPHON KUCTIOTOH 00pa3yeTcst STHIICH:
CHy-CH,-OH _P2500200°C _ oy, 1,0
BbI4ucIInM MOJISIPHYIO Maccy 3THIIOBOTO CITUPTA:
M(C,HsOH)=12-2+6- 1 + 16 =46 r/moinb
Beraucinnm Maccy 3THIOBOTO CIIHPTA:
m(C,H;OH) = p(C,H;0H) - V(C,H;OH) = 0,8 r/mn - 160 M = 128 1.
BBIYHCIINM KOJIMYECTBO BEIECTBA STUIIOBOTO CIUPTA:
m(C,HsOH) 128
M(C,HsOH) ~ 46r/monb

V(C,H;0H) = = 2,78 Monb
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W3 1 Monb 3THIIOBOTO CripTa oOpasyeTcst 1 MOJb STHIICHA, CIE0BATENBHO U3
2,78 moinb criupra obpasyercs 2,78 Moib dTHIICHa. BbIuuciiuM MOJSIpHYIO Maccy
stunera: M(CH,=CH,) =12 -2+ 1 - 4 =28 r/monb

Berancimm Maccy 06pa3oBaBILerocst STUICHa:

m(CH,=CH,) = v(CH,=CH,) - M(CH,=CH,) = 2,78 mous - 28 r/moib = 77,9 T.

Borunciium 00beM 00pa3oBaBIIerocs STHiIeHa:

V(CH,=CH,) = v(CH,=CHy) - V\y =2,78 mo1s - 22,4 /monb = 62,3 1.

6) B npucyTCTBUM KHCIIOT BOJa IPUCOSIUHSETCSI K STUIICHY ¢ 00pa3oBaHUEM
STHJIOBOTO CIHUPTA!

H
CH=CH, + H,0 > CH;-CH,-OH
BLI‘II/ICHI/IM KOJIMYECTBO BCIIICCTBA 3TUJICHA.

V(CH=CH,) = V(CH=CHy)__ 1000001 _ \\cr o0
VM 22,4 51/ Mo

[o ypaBHEeHHIO peakuuu u3 1 MoJb dTHIIEHa 00pasyercst 1 MoJb ciupTa, 3Ha-
anut u3 4464 Mmoms sTmneHa obpasyercst 4464 monb crimpra. MomsipHas Macca
3THJIOBOTO CIMPTA paBHA 46 MOJIb, BBIYMCIMM MACCy CIIUPTA:
m(C,H;OH) = v(C;HsOH) - M(C,H:;OH) = 4464 mons - 46 /Mot = 205 344 r = 205,344 xr

IMnoTHOCTS STHUIOBOTO crmpta pasHa 0,8 T/t = 0,8 Kr/11, BEraucIMM 00beM CrimpTa:
m(C,H;0H)  205,344xr
p(C,HsOH) 0,8 kr/mit

OtBeT: a) MOXXHO TONMY4uTh 77,9 T winu 62,3 11 3TUeHa; 0) MOXKHO MOJTYYHUTh
256,68 Kr 3THIIOBOTO CIIUPTA.

V(C;H:;OH) = =256,68 1

Pemenne 3axaun Ne 2
[pu nportyckanuu THiIeHa Yepe3 OpoMHYI0 Boy oOpasyercs 1,2-mudpomaTan:
CHZZCHZ + Brz = CHQBI‘—CHQBI'

Macca pacTBopa yBEIHYMBACTCS 32 CUET BCTYIAIOLIETO B PEAKIMIO STHJICHA,
TO €CTh B PEAKIHIO BCTYIIJIO 7 T 3THJICHA.

Berunciimm MOJISIpHYIO Maccy 3THIICHA:

M(CH=CH,)=12-2+1 -4 =28 r/monb

Haiinem koimaecTBO BemecTBa ITUIICHA:
m(CH, =CH,) 7r
M(CH, =CH,) 28r/monb

Berunciium 00beM 3THIICHA, BCTYITHBIIETO B PEAKIIHIO:

V(CH,=CH,) = V(CH,=CH,) - Viy = 0,25 Motb - 22,4 J1/M0JIb = 5,6 11.

[lo ypaBHeHuro peakuyu w3 1 Momp sTmiieHa oOpasyercst 1 momb 1,2-1m-
OpomadTana, 3Haunt w3 0,25 Monp atmieHa obpasyercs 0,25 moms 1,2-1m-
6pomatana. MonekyJsipHast popmyina guobpomastana C,H,Br,, Beraucianm mossp-
Hy!0 Maccy 1,2-muopomaTaHa:

M(C,H4Br;)=12-2+1-4+80-2 =188 r/mons

Berancnum macey 1,2-nubpomatana:

m(C2H4Br2) = V(C2H4B1‘2) . M(C2H4Br2) = 0,25 MoJab - 188 r/monb =47 1.

OTBeT: B peakiuio BCTymwio 5,6 i stmieHa; oOpaszoBamock 47T 1,2-mm-

OpomaTaHa.

V(CH,=CH,) =

=0,25
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Pemenne 3agaum Ne 3
OxcuJ dTUIICHa 00pa3yeTcs IPH Peakliy 3THICHA C KUCIOPOJIOM B MPUCYT-
CTBUU KaTalIn3aTopa:
2CH,=CH, + 0, —» 2HC—CH>

(0)

Mormnekynsaprast ¢opmyrna okcupa stwieHa C,H,O. BpraumcnmM MomspHyro

Maccy OKCHZA ITHJICHA:
M(C,H40)=12-2+ 14+ 16 =44 r/mons.

BeraucimM KOIM4IecTBO BEIIECTBA OKCH/A ITHIICHA:
m(C,H,0) _ 1260001
M(C,H,0) ~ 44r/mons

Mo ypaBHEeHHIO peakIyy U3 2 MOJIb 3THIEHa 00pa3yeTcst 2 MOJIb OKCHJIA ITH-
JIeHa, 3HAYUT JUIs HosTydeHusa 2864 Moib OKCHIA STHIEHa HEOOXOAUMO TEOPETH-
YecKH, TO ecTh 0e3 ydeTa morepsb, 2864 monb sTiieHa. [lotepu B mporecce mpo-
U3BOJCTBA cOCTaBIAOT 10%, TO ecTh B OKCH 3THiIeHA Ipespamaercs 90%, wim
0,9 noneii sTuneHa. 3HAYKT, C YYETOM MOTEPh HEOOXoaUMO B3sATh 2864/0,9 =
3182 momnb 3THIIEHA.

Berancnmm 06beM sTHIIeHa:

V(CH,=CH,) = v(CH,=CHy) - Vy = 3182 Mo - 22,4 1/monb = 71 280 1=71,28 M.

Oteert: Heobxoaumo 71,28 M oTHIeHA.

v(C,H,0) = =~ 2864 Mo

Pemenue 3agauu Ne 4
YpaBHeHHE ropeHus MPONUIICHA:
2C3H{, + 902 = 6C02 + 6H20
Bocmomnb3yemcest CleACTBHEM U3 3aKOHA ABOTaJpo: 0OBEMHBIC COOTHOILICHHS
ra3oB PaBHBI UX MOJBHBIM COOTHOIICHMSM. [10 ypaBHEHUIO peakiuu I CKUra-
HUS 2 MOJIb TIpOTHyIeHa HeoOxoqumMo 9 Momb kuciopona. [lycts ast cxuranust 50
J1 IPONMIICHa HEOOXOUMO X JI KHCIIOpPOJa.
CocTaBUM HPOIOPLIHIO:
2 50 50-9
L= x=
9 x
Heob6xomumo 225 1 kucnopona. B Bozgyxe comepxurcs okono 21% kucio-
poma, wim 0,21. BeraucnuM o0beM BO3yXa, HEOOXOAUMBIA ISl CKUTAHUS IIPO-
MHICHA!

=225 monb

=1071n

V(Oy) |, _ V(0y) _225n
VBOBA s ¥V BO3L c(02 ) 0’21
OrtBeTt: HeoOxoaumo 1071 11 Bo3myxa.

c(0y) =

3amaum k §§2, 3 (cTp. 44)

Orteet Ha Bonipoc Ne 1

K nuenoBsIM yrieBogopoaaM (ankagpueHaM, WIH IPOCTO JUeHaM) OTHOCSTCS
YIJIEBOJOPO/IBI, B MOJIEKYJIe KOTOPBIX €CTh JBE BOiHbBIEC cBsi3u. O6mas Gpopmyiia
nuenos C, H, ».
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OtBeT Ha Bonipoc Ne 2
JIMeHBI MOXKHO TIONYYHTH IPH JETUAPUPOBAHUM aJIKAHOB WM AIKCHOB Ham
KaTaJIM3aTOpOM:
t, Kat

CH,-CH-CH,—CH;
|
CH3 CH3

t, Kar

CH2:C—CH2:CH2 + 2H2
|

CH,=CH-CH,—CH; CH,=CH-CH, + H,

JlneHbl 00pa3yroTes IPU OTIICIUICHHH TAIOreHOBOIOPOJIOB OT TaJOreHOIPO-
M3BOJHBIX, COJICPIKAIIMX J[BA aroMa rajoreHa B mosekyse. Hampumep, u3 1,4-
OpoMOyTaHa MOKHO TOJIyYUTh OyTajaueH-1,3 npu JedCTBUU CIIMPTOBOIO pac-
TBOpA LIEJIOYH [IPH HATPEBAHUH:

CH,Br—CH,—CH,—CH,Br + 2KOH = CH,=CH-CH=CH, + 2KBr + 2H,0O

ByTtaaueH MOXHO IMOJIyYdTh W3 STUIIOBOTO CIMPTA, MPH 3TOM IPOUCXOIUT
OJIHOBPEMEHHOE JETHAPUpOBaHne (OTIICIUICHHE BOJOPOIa) W JCTHIPATALHS
(oTHICTUICHUE BOJIBI):

t, KaT

2CH3*CH2*OH I CHZ:CH£H:CH2 + 2H20 + Hz

OrtBet Ha Bonpoc Ne 3

®dusnyeckne cBoiicTBa: OyTaaueH — OECHBETHEIN Ia3, TeMIepaTypa KHIle-
nust —4,5 °C.

XuMH4ecKkHe cBOHCTBA: OyTa/FeH JIerko BCTYMAeT B PEaKI[HU IPHUCOEANHE-
HUS1, HaNIpEMep, ¢ raoreHamMu. [IockoIbKy B MOJIEKYIIe J[BE ABOMHBIEC CBSI3U, BO3-
MOJKHO IIPHCOETIMHEHNE ABYX MOJIEKYJI raJloreHa:

CHZ:CH*CH:CHZ + 2BT2 = CHzBT*CHZACHzf(szBI‘

ByTanauen nerko noauMepusyercs:
aT

CH,~CH-CH=CH, > (_CH,-CH=CH-CH,)n

OrtBet Ha Bonipoc Ne 4

[py HarpeBaHMHM KaydyK pa3iaraercsi, OCHOBHBIM HPOJYKTOM pa3jIoKSHHs
sIBIIsIeTCs M3ompeH (2-metundyraauen-1,3). U3 storo ¢akra ObLI crenaH BBIBOA,
YTO Kay4yK IIPEJICTABISICT cO00it MONUMeEp M30IPEeHa.

OrtBet Ha Bonipoc Ne 5§

Kayuyk npezncrapiser co0oil TBepoe BEILECTBO, OUEHb YIPYroe U J1acTHY-
Hoe. [Ipu HarpeBaHUM KaydyK TepsieT YIPYrocTb W CTAHOBHUTCS MSTKUM M JIMI-
kuM. IIpH CUIIBHOM OXJIaXKJCHUM Kay4yK TaKkKe TepsAET YIPYroCTh U CTAHOBUTCS
XPYIKHM.

IIpu HarpeBaHMM KaydyKa HPOUCXOAUT IEMOIUMEPU3ALMS: U3 MaKpOMOJIe-
KyJl Kaydyka 00pa3yIoTcsi MOJISKYJbI M30MpeHa. DTO MpoIecc, OOpaTHBIA peak-
MU HOJIMMEPH3aliH, TIPU KOTOPOH M3 MOJEKYJ M30HpeHa 00pasyroTcs Makpo-
MOJIEKYJIbI KaydyKa.

OtBet Ha Bonpoc Ne 6
Kayuyk mpencrasiser coboif monmmmep u3ompeHa (2-mermnOyrtanueHa-1,3).
Kaydyk pasmsrdaercs npy HarpeBaHWHM, a MPU OXJIKACHUH CTAHOBUTCS XPYII-
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KuM. B pesnHe MakpoMolekynbl HMoOJMMepa Kak OBl «CIIMTBDY MEXIy co00i
«MOCTHKaMM» U3 cepbl. B pe3ynbrare pe3rHa ocTaeTcsi ynpyroi U IpU BbICOKUX,
U TP HU3KHUX TeMIepaTypax.

OTtBet Ha Bonpoc Ne 7
[pu xoprupoBaHNHK STaHA 00PA3yeTCs XIOPITAH:
CH}*CH} + Clz = CHrCHszl + HCl
Ipu pefictBum Ha XJIOPITaH CIMPTOBOTO PACTBOpPA INETOYH OTIIEILISETCS
XJIOPOBOZOPOJ 1 00pa3yeTcst STHIICH:

KOH, t
CH;—CH,Cl — > CH,=CH, + KCl + H,O
OTHIeH B NMPUCYTCTBHU KHUCIOT peardpyeT ¢ BOJOH, NpH 3TOM obpasyercs
STUJIOBBIN CITUPT:

N
CH,~CH, + H,0 —='> CH, CH, OH
[Mpu HarpeBaHUU B IPHCYTCTBUH KaTajn3aTopa U3 3TaHOJA MOXKHO IONYYHTh
Oytanuen-1,3:
2CH;—CH,-OH L CH,=CH-CH=CH; + 2H,0 + H,
B mpucyTcTBun karanmszatopa OyTaaueH-1,3 moiauMmepusyeTcs W mpeBpamia-
€TCsI B KaydyK:

CH,~CH-CH=CH, > (-CH,-CH=CH-CH,)n

OrtBet Ha Bonpoc Ne 8

XapaKkTepucTuKa
BelIlecTBa 1,3-0ytamueH 2 metui-1,3 OyraaueH
1. MonexynsipHas C.H, CH
¢dhopmyna
2. CtpykTypHas CH,=CH-CH=CH, CH, = CH—C‘ =CH,
(dopmyna CH;
3. DnekTpoHHas HHHH H H H
roxox ¥ £ X X
bopmyna HxCi:CeCi:CxH HxCi:CoCr:C oxH
X
H
4. O6pazoBanue III III Il{ Il{ lf lf T
CBA3Ei He'=¢_¢="—H Hﬁc:Cf:cHH
H—C-—H
H
5. Haxoxnenue B HPUPOIHBIN KaydyK
pHUpoIe
6. Homyerme 1) 2CHy-CH,-OH 41203200 ey oy cp=CH, + 21,0 + H,1
2) CH; — CH; — CH— CH,% €203 AkQ: CH, = CH-C = CH, + H,T
CH; CH;
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7. ®uznueckue T"a3 mpu HOpMaNIBHBIX yCIOBU- [JIeTyuas )KUIKOCTh, KUTIS-

CBOMCTBa X, KOTOPBIA CKIDKaeTcs Ipu  |mast npu T = 34,1°C
T=-4,5°C
8. XumMmuueckue 1. CH,=CH-CH=CH, + Br, |1.CH,=CH-C=CH; +Br,
CBOliCTEA — CH,Br-CH=CH-CH,Br CH,
2. CH,=CH-CH=CH, + 2Br,

— CH;Br= CH-C = CH;Br
. ‘

CH,Br-CHBr-CHBr—CH,Br CH3
3. Peakuus nonumepusanuu

nCH, = CH—C‘ =CH, — [ “Hs
by \),

9. [IpumeHenune 13 kayuyka nonydaroT pe3uHy:

t
CHj3 +2nS —> <CH3 IS )
n

o

n

Pemenne 3amaun Ne 1

CH = -CHy= CHy - 25 CH, = € CH = CHy 21
|
CHj; CH;

Monekynsaprast popmyna 2-metunoOyrana CsHy,. Beraucnum MonspHyio mac-
cy 2-MeTunOyTaiueHa:
M(CsHp2)=12-5+ 112 =72 r/mons
BbrunciuM KoJIM4ecTBO BELIECTBA 2-MeTHIIOyTaiueHA:

6
v(CsH,, )= m(CsH;,) _ 180107 r =2,5-10° moms
M(CSHIZ) 72 r/momb

Ilo ypaBHeHuto peakiu U3 1 Monb 2-MeTHIOyTaHa moiayvaetcst 1 Mo 2-
Merii-1,3-GyTazuena, 3Haunt w3 2,5-10° Mob 2-MeTHIOyTaHa TP TEOpeTHYC-
cKoM BbIxoze nomyumtes 2,5-10° mons 2-merm-1,3-6ytamuena. Ho Tak Kak Bbl-
xox cocrasisier 89%, nomyuutes 0,89 - 2,5:10% = 2,225-10° mons 2-merwi-1,3-
Oyraguena. MonekynsapHas ¢opmyna 2-metmi-1,3-6yraguena CsHg, Bbramenmm
MOJISIpHYIO Maccy 2-MeTui-1,3-0yraquena:

M(CsHg) =12 -5+ 1 - 8 = 68 r/monB

Berunciium maccey 2-metun-1,3-0Oyraguena:

m(CsHg) = v( CsHg) - M(CsHg) = 2,225-10° Monb - 68 r/mons = 51,3-10°r= 15131

OTtBeT: MOXHO noy4nThb 151,3 T 2-Metun-1,3-0yraaueHa.

Pemenne 3amaun Ne 2

t, KaT

2CH;-CH,-OH —> CH,=CH-CH=CH, + 2H,0 + H,
Boruucnum Maccy pactBopa 3TUIIOBOTO CIIUpTA:
m(pactBopa) = p(pactBopa) - V(pacteopa) = 0,8 r/mi - 800000 m1 = 640000 r.
Boruncium Macey STHII0BOTO CIIMPTA, COAEPIKAILErocs B pacTBOpE:
m(C,HsOH) = ¢(pactBopa) - m(pactopa) = 0,96 - 640000 r = 614400 r
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MonekymsapHast popmyia stmioBoro crmpra C,HgO. Brranenum momsipayio

Maccy THJIOBOTO CIUPTa:
M(C,HsOH)=12-2+1 -6 + 16 =46 r/monb
BeraucimM KoM4ecTBO BEIIECTBa STHIIOBOTO CIHAPTA!
C,H;OH 614400
v(C,H,0H)= m(C,H;0H) _ L =13356 Mo
M(C,HsOH) 461 /monb

IMo ypaBHEeHHIO peakMy M3 2 MOJIb STHIIOBOTO CIHpTa obpasyercst 1 Moib
Oytanuena. [lycts u3 13356 mone cimpra nomyuurcst X Moab OytanueHa. Cocta-
BUM IIPOIOPIIHIO:

g: 13356 , X :w:6678 MOJIb
1 X 2

Beruncium o6vem OyTtanueHa:
V(C4Hg) = v( C4Hg) - Viy = 6678 moutb - 22,4 /Momb = 149600 51 = 149,6 m>.
OtBeT: MOXKHO NONYuuTh 149,6 M OyTanueHa.

3anaun k §4 (cTp. 49)

OtBeT Ha Bonpoc Ne 1

AHanu3 aleTHIeHa IT0Ka3bIBACT, YTO B HEM COJEPIKUTCS B MAaCCOBBIX JOJAX
npumepHo 92,3% yraepona u 7,7% Bomopoaa. [LmoTHOCTE aneTwinena mo Bomo-
poxy paBHa 13. ITo 3tum naHHBIM HaxoxuM Gopmyiry anetiieHa CyH,.

CrpyktypHas (GopMyna aleTwieHa He JOJDKHA IIPOTHBOPEYHTh TEOPHUH
CTpOCHHS OpraHM4ecKuX BeriecTs. ClejoBaTeIbHO, MOJIEKYJIa alleTHICHA HMEeT
Bun: H-C=C-H.

OtBeT Ha Bonpoc Ne 2

B Mornexyie sTriieHa MEXTy aTOMaMH yIiieposa o0pa3yeTcst JBOWHAs CBS3b.
OxHa u3 cBsi3el — G-CBA3b, ApyTas — M-CBsI3b. O-CBsA3b 00pa3yeTcs Mpu nepeKphl-
BAHWM THOPHAHBIX Sp -opOHTaleil aToMOB yriepoma. m-Cesisb oGpasyercs Mpu
HEepEeKPHIBAHUN HETHOPUIM30BaHHBIX P-OpOUTAIeld aTOMOB yIiiepoJia.

B Moriekyie aneTuieHa atoMbl yrieposia UMeroT sp-rudpuausanuio. 13 on-
HOH s-OpOUTaNK M OJJHOM p-opOHTaIy 00pa3yIoTCs IBE OJMHAKOBBIX THOPHUIHBIX
sp-opOuTany. 3a cyeT OHOW U3 sp-opOuTasell 00pa3yIoTCs CBSI3M C aTOMaMH BO-
nopona. Eme mo omHO# opOuTanu nepekprIBaloTCs ¢ 00pa3oBaHUEM G-CBS3U Me-
XKy aTOMaMHu yriepona. Y Kakaoro M3 aToMOB YIJepoja OCTaeTcs IO IBE p-
opbuTanu. 3a cyeT mepeKphIBaHus p-opOHTaieil oOpasyercs emie JBe T-CBS3H,
JIeKAIIIE BO B3aHMHO IIEPIICHANKYJIAPHBIX INIOCKOCTSIX.

OtBeT Ha Bonipoc Ne 3

Yrnerogoposl ¢ obmieit popmynoit CnH2n-2, B MoJieKyiax KOTOPBHIX UMEET-
csl O[lHA TPOiHAas CBA3b, OTHOCATCA K psiny auerwiena. ®opmyne C,H, coorser-
crByet anerwied: CH=CH

Dopmyne C3Hy COOTBETCTBYIOT 1Ba H30Mepa — MPOITHH, OTHOCSIIIHIACS K aIe-
THJIEHOBBIM YTJIEBOZIOPO/IaM, U IIPOTIA/INEH (QJUICH):
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CHEC—CH3 CHZZC:CHZ
TIPONUH ajyeH
®Dopmyne C4Hg cooTBeTCTBYIOT Ba M30Mepa OyTaHa — OyTHH-1 1 OyTHH-2, a
TaKoKe JBa m3omepa OyTtaaueHa — Oytaaues-1,3 noyraauen-1,2:

HC=CH-CH,—CH; H;C-C=C—CH;
OyTuH-1 OyTHH-2
CH2:CH_CH:CH2 CH2:C:CH_CH3
Oyranuen-1,3 Oyranuen-1,2

Ortser Ha Bonpoc Ne 4

B naboparopun aneTrieH norydaroT, AeHCTBYS BOIOI Ha KapOUI KabLus:
CaC, + 2H,0 = HC=CH + Ca(OH),

B npoMBIIUICHHOCTH alleTUIICH NOyYaloT U3 METaHa!

2CH, —— HC=CH + 3H,

OtBet Ha Bonpoc Ne 5

Jlnst yrneBomopoaoB psia aleTHieHa coOMI0IaeTes Ta JKe 3aKOHOMEPHOCTb,
YTO W Ui JPYTUX KJIAcCOB YIJIEBOAOPOJOB: NPH YBEIMYEHUH MOJIEKYJISIPHOU
MacCcChl TEMIIEpaTypa IJIaBJICHUSA U KUIICHHUSA YTJIEBOAOPOAOB YBEIMYUBACTCA.

OtBet Ha Bonpoc Ne 6
a) B omiiiume OT mpeaenbHbIX yriIeBOJOPOIOB ISl AllCTHICHOBBIX YIIIEBOI0-
POIIOB XapaKTEPHBI PEAKIMU TPUCOCAUHEH . Hanpumep, NpOMH pearupyer ¢
6pomoM ¢ obpasoBanueM 1,1,2,2-TeTpabpommpornana:
HC=C—CH; + 2Br, = CH Br,—C Br,—CHj;
Ipy ruApUpOBaHKH TIPOITMHA 00PA3yeTCs TPOIIAH:

HCEC*CH} + 2H2 ﬁ» CH34CH27CH3

6) 1) B oTinume ot ajgKeHOB, aJKKUHBI (ALETHICHOBBIC YTIICBOJOPOIbI) MOTYT
HPHCOSAUHSTH KaK OZHY, TaK M IBE MOJIEKYJIbI pearenTa. Hamprmep, B pe3yibTra-
T MPUCOSTUHEHHsT OTHOM MOJIEKYJIbI XJIOPOBOJIOPOA K AlETHIICHY MOJIy4aeTcs
XJIOPITWIEH (XJIOPBUHMI, BUHWIXJIOPUA):

HC=CH +HCl —™ CH,=CHCI

K xJ10paTHIIeHy MOXKET NPHCOSIUHHUTHCS ellle OHAa MOJIEKYJIa XJIOPOBOAOPO-

nia, u obpasyercs 1,1-muxnopatan (cobmonaercs npasuio MapKOBHUKOBA):
CH,=CHCl+HCI —> CH;-CHCl,

2) Tlpu npucoenquHEHHH BOJBI K JTHIIEHY obpasyercs ciupT. B ommiune ot
STUIIEHA, TIPU TPUCOESANHEHNH BOJBI K allETHIEHY 00pa3yeTcsl yKCYyCHBIH anbje-
ruI. DT0 OOBSCHSACTCS Tak: BHaYaje MPH NPHCOSANHEHHH BOJABI 00pa3yeTcs BH-
HHJIOBBIH CITUPT:

HgSO4
HC=CH + H,0 —> CH,=CH-OH
OnHaKo BUHWIIOBBII CIIUPT HEYCTOIYMB, U Cpa3y *ke, KaK TOJILKO o0pasyercs,
IPEBPALIAETCS B YKCYCHBIN albICIU:
O
v
CH,=CH-OH —> CHs— C\
H
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3) U3 nByx MONeKyll aneTwieHa B IPHUCYTCTBHH KaTalm3aTopa obOpasyercs
BUHWIALICTHIICH (PeaKys JUMepU3aLin):

2CH=CH > CH=C-CH=CH,
W3 Tpex MomeKkys aueTuieHa MOXXeT 00pa3oBaThCst MoJIeKy1a OeH30ma (peak-
LM TPUMEPU3ALIUHN):
CH

He” N

t, Kat ‘ H

3HC=CH —>

OrtBeT Ha Bonpoc Ne 7
Ipn cuibHOM HarpeBaHMM KapOOHATa KalbIUs C YyriaepoloM obpasyercs
KapOua Kanblus:
2CaC0; +5C —— 2CaC, +3C0,T
Ipu neficTBrM Ha KapOWA KaIbIKs BOIBI ITOTyYaeTCsl alleTHIICH:
CaC, + 2H,0 = HC=CH + Ca(OH),
AueruinieH B mpucyTcTBHH cyibdara prytu (1I) npucoenunsier Boay, obpasy-
eTcsl YKCYCHBIN anbaerun (peakuus Kydepoa):
O
HC=CH + H,O HeSQs CH3— C/<
H
6) VI3 MeTaHa npy HarpeBaHNH MOXKHO IIOJTYYINTh aIleTHIICH:
2CH, —— HC=CH +3H,
ATeTHIICH TIPHCOEIMHSICT XJIOPOBOJIOPOJ, IPHU 3TOM 00pa3yercs XJIOpITaH
(BUHWIIXJIOPH]T):
HC=CH + HCl — CH,=CHCI
Bunumxiopun nonMepusyercs ¢ 00pa3oBaHuEM HOIHBUHIIIXJIOPUIA:
nCH,=CHCI —> (-~ CH,— CH -)n
a
B) [Ipu xnmopupoBaHuy 3TaHa 00pazyeTcs XJIOPITaH:
CH;-CH; + Cl, = CH;—CH,—Cl + HCl
Ipu nefictBuM Ha XJIOPITaH CIUPTOBOTO PACTBOPA ILEJOYHM OTILEIUISETCS
XJIOPOBOZOPOJ 11 00pa3yeTcst STHIICH:

KOH, t
CH;—CHzCl ——— CH2:CH2 +KCl + HzO
[pu mpucoenuHeHNN K STHIEHY XJIopa oOpasyeTcs 1,2-auxinopaTaH:
CH,=CH, + Cl, = CH,CI-CH,Cl
[Ipu nelicTBuM CIMPTOBOrO pacTBOpa LIENOUM Ha 1,2-IUXIIOpITaH OTLIEIIA-
I0TCSI IBE MOJIEKYJIBI XJIOPOBOJOPOAA M 00pa3yeTcsl aleTHIICH:

2KOH, t
CH,CI-CH,Cl — > CH=CH + 2KCl + 2H,0O
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OrtBet Ha Bonipoc Ne 8
1) Ipu ropeHny aneTuIeHa BBIAEIAETCS MHOTO TEILIA, IO3TOMY OH IPHMEHS-
©TCsI JUTSl CBAPKU U PE3KH METAJLIOB.
2C2H2 + 502 = 4C02 + ZHZO
2) B pesymbrare mpUCOeIMHEHMS K aleTWIeHy XJIOPOBOZOpOIa oOpasyercs
xJIopaTaH (BuHWIXJIOpHA). [Ipn ero nomumepusanuy o0pasyercs: TOTMBUHIIXIIO-
PHA, B3 KOTOPOTO AEAIOT W30JISIHIO TS IEKTPOIPOBOIOB U APYTHE U3/CIIHS.
HC=CH + HCl —> CH,==CHC(I
nCH,=CHCl — (- CH,— CH -)n
a

3) AuerrieH quMepHu3yeTcs ¢ 00pa3oBaHHEM BHHIJIALICTUIICHA.

t, KaT

2CH=CH —> CH=C-CH=CH2
Ilpn npucoenWHEHMH K BHHWIALCTHIEHY XJIOPOBOAOpoma obpasyercs
2-xnopOyTtamueH-1,3 (XJI0ponpeH), Mpu MOJIUMEPU3AIMH KOTOPOro o0pasyercs
XJIOPOIIPEHOBBIM KayuyK.
CH=C-CH=CH, + HCl —> CH,=C-CH=CH,

\
cl

nCH,=C-CH=CH, — (-CH,=C-CH=CH,-)n

| |
cl cl

4) B pesynbrare IpHCOSIUHEHHS K alleTHICHY JBYX MOJEKYJ XJIopa o0pasy-
ercs 1,1,2,2-TeTpaxiiopITaH:
CH=CH +2Cl, — CHCL-CHCl,
INpu nmprcoeanHEHNH XJIOpa K BHHIWIXJIOPHIY, TOTy4aeMOMY W3 aIeTHIICHa,
obpasyertcs 1,1,3-TpuxiiopaTaH.
CH;=CHCI + 2Cl, —™ CH,CI-CHCIl,
TeTpaxaopaTaH ¥ TPUXIOPITAH PUMEPSIIOTCS KaK PACTBOPUTEIIH.

OrtBet Ha Bonpoc Ne 9

Ipu B3anMoneHCTBHY TPEAENILHBIX YIJICBOJOPOAOB C TaJloreHaMH 00pasy-
I0TCSI TaJION€HOIPOU3BO/HBIE YTIIEBOAOPOIOB:

CH34CH3 + Clz = CH}*CHz-Cl + HCl

layioreHONpPON3BOIHEIE YITICBOAOPOIOB PEArnpyIoT ¢ HaTPUEM, IIPU ATOM 00-
pasyroTcsl MpefieTbHbIE YIIEBOAOPOIb], COAEpIKaIle B MOJIEKYJE BJBOE OObIlIe
aTOMOB YTJIEPOAIA, €M HCXOHOE raloreHONpon3BoAHOE (peakiwst Bropia):

2CH;-CH,—Cl + 2Na = CH;—CH,~CH,—CHj + 2NaCl

Ilpu oTLIEIICHUH BOJIOPOJA OT HMPEAEIbHBIX YIJIEBOAOPOAOB MOTIYT 00paso-
BaThCsl YTIICBOJOPOABI Psia STHICHA — aJIKEHBI MM YTJICBOJOPOABI Psiaa aleTH-
JIeHa — JIKMHBI (PeaKuust AeTHAPUPOBAHUS):

CH3;—CH,—CH; DL CH,=CH-CH; + H,
CH;—CH,—CH; Ml CH=C-CH; +2H,
AKMHBI MOJKHO TaKKe MOMYYUTh IPH JETUAPUPOBAHUHN ATKEHOB!
CH,=CH-CHj; Ml CH=C-CH; + H,
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IMpu nmpucoenHEHNN BOAOPOJA K aIKeHAM 00pa3yloTcsl IpenesibHbIe yTIIe-
BOZOPO.IBI (peaKLysl TUIPHPOBAHHS):

Ni, t
CH,=CH-CH; + H, — > CH3;—CH,—CHj;
IMpu ruApupOBaHUY ATKUHOB B 3aBUCHMOCTH OT YCJIOBHI MOTYT 00pa3oBaTh-
Csl KaK aJKeHbl, TaK 1 aJKaHbl:

Ni, t
CH=C-CH, + H, —> CH,=CH-CH,

Ni, t
CH=C-CH; +2H, — > CH;—CH,—CH;
ITox neiicTBrEM CIMPTOBOIO PACTBOPA IIEJIOYH OT FaJoreHONPOM3BOIHBIX OTILEN-
JIETCS FAIONeHOBOZOPOJ, IIPU STOM 00Pa3yIOTCs HElPeIeNbHbIE YIIICBOIOPOIBL:

CH;3;-CH,—CH,Cl KOLL CH,=CH-CH; + KCl + H,O
[Ipu npucoearHEeHNH rajJoreHOBOLOPOIOB K HEIpe/IesIbHbIM YIJIEBOAOPOAaM
00pa3syroTcsi TaJoreHONPOU3BOJHbIC, NPUCOCINHEHHE IIPOTEKAaeT IO IPaBHILY
MapkoBHHKOBA:
CH,=CH-CH,-CH; + HCl —> CH;-CH-CH,-CH;

\
Cl

IMpu TpHUMepH3aLiH alleTHICHA 00pa3yeTrcst 6EH30)1 — 3TO MPUMEP 0Ty YCHHS

APOMATUYECKOI'0 YITIEBOAOPOJAA U3 AJIKWHA.
CH
P
t, KaT HC/ \CH
3HC=CH —> ‘ H
HC, CH
\ e
CH
B pesynbrare mpucOeIMHEHUs] K aleTWIEHY BOJIbI 06pa3yeTC$I YKCYCHBIN

anperun (peaknus Kyueposa).

HC=CH + H,O Hes CHs— C/<
H
[pu peakimu areTuacHa ¢ U30BITKOM XJIOpa 00pa3yeTcs TeTPaxiopITaH.
CH=CH +2Cl, — CHCl,- CHC],
[Mpu meiicTBUM CIIMPTOBOTO PacTBOpa MIENoYd Ha 1,2 TUXIOpITaH OTILEIUIs-
I0TCS1 IB€ MOJIEKYJIBI XJIOPBOJOPO/ia U 00pa3yeTcst aleTHIICH.
ROILL e
C,Hs0H
OT0 eIMHCTBEHHBIH IPUMEp NMPEBPALLCHHS ATKMHOB B anbaerupl! [pu nprcoenu-
HEHHH BOJIbI K TOMOJIOTaM aleTHIIeHa 00pa3yloTCs He aTbICTHIbL,  KETOHBL:

HgSO4
HCEC—CH3 + Hzo - CH3—C—CH3

Il
0]

JTUMETUIIKETOH (ALIETOH)
[Ipu oxucIeHn YKCYyCHOTO anbleruaa o0pa3yercst yKCyCcHast KHCIIoTa:

CH,Cl- CH,Cl1
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O

(0]

Y Y
CHy— C< KMnOs  cHy— c<

H

OH

YKCyCHLIﬁ AIIBACTU] MOXKHO TaKKE€ BOCCTAHOBUTH 10 3THJIOBOT'O CIIMPTA:

Y
CH3— C/ n H2 t, Kat
AN
H

—> CH;-CH,-OH

Mo>kHO 1 HA0O0POT, OKUCIIUTE STHIOBBIHA CIIUPT B YKCYCHBIH allbJIer U

Y,
CH,~CH,-OH + CuO ——> CHy— C< +Cu+H0

H
OtBeT Ha Bonpoc Ne 10
XapakTepucTuka
BelIlecTBa Anernnen [Iponun

1. MosnexyisipHas o, CH,

¢dopmyna

2. CtpykTypHas

bopmyna H-C=C-H CH=C-CH;

3. DnekTpoHHas H

(dopmyna Hx Cs:CoxH HX'CSSC"(-;'XH
H

4. O6pa3oBaHue H

cBsi3el d

H—C=C<H H—-C=C- %}(—H

H

5. Ilonyuenue 1.CaC, +2H,0 — GH,T+ |I. Mg,C; +4H,0 —>

Ca(OH), 2Mg(OH), + C3H, T

2.2CH; —> GH,+3H,

3. CH,=C=CH, NaNH,

— NaC=C-CH, H20_

+ CH=C—CHj3

NaOH

2. CH;~CHCI-CH,CI +
2KOH QTMi 2KCl1 + CHs—

C=CH +2H,0

6. dusnueckue

ra3, MaJo paCTBOPHM B BOJE,

ras 6e3 3araxa, MaJIo pac-

3CH=CH —~ @

cBoiicTBa 6e3 3amaxa TBOPUM B BOJIE
7. X¥IMHYECKHUE 1. ITomy4enue HUKIOB 3 CH=C-CH; —
CBOMCTBa CH,
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2. Peakmms Kydeposa
+ 2+ V7 O
CH, + 0 HoHe, o c<
H

3.CH=CH + Br, —
CHBr=CHBr +

Br2 - CHBrzchBrz
4. T'uppupoBanue

t, KaT

CH=CH + 2H2 - CH3£H3

5. Oxucaenue
CH=CH 9~ 2C0, + H,0

6. Peakuus ¢ CUIbHBIMU OCHO-
BaHUAMH

CH=CH + 2NaH — C2N32
+2H,T

CHEC*CH3 + Br2 -
CH5;—CBr=CHBr + Br, —
CH34CBI'2*CBI‘2
CH=C-CH; + 2H, >
CH;—CH,—CH;

CH=C-CH; %>~

CH;,—ﬁZfOI—H'COZ
0

CH=C-CH; + NaH —~
CNa+H,T

9. [IpumeHeHne

1. Tlomy4eHne yKCyCHOTo ailb-
JIETU/1a U YKCYCHOH KHCIIOTBIL.
2. CuHTe3 BUHWIXJIOpUIA U
NOJIMBUHWIXJIOPHA.

Hcxommasie BemecTBa s
CUHTE3a Kay4dyKa.

Pemenne 3amaun Ne 1
3Hasi IVIOTHOCTH YTJICBOAOPO/A 10 BO3AYXY, HAWAEM €ro MOJIIPHYIO Maccy:

D

BO31 —
29 r/moib

_ M(yrnesonopona)

M(yrneBoznopoaa) = Dy, - 29 T/Momb = 1,862 - 29 r/mMons = 54 r/Momb
Macca 1 mounb yrieBomopoza paBHa 54 r. Beruucium maccy yriepoja, co-
Jieprkaterocs B 1 Mosb yriaeBooposa:

oic)=——mC)

- m(yraesonopoza)’

m(yraesonopona) = o(C) - m(yrnesogopona) = 0,8889 - 5S4 r=48 r
B 1 monb yrieBopopoa conepxurcs 48 r yriepona u 5448 = 6 r Bogopoaa.
MornsipHas Macca yriiepoza paBHa 12, a Bogopoza 1, To ects B 1 Monb yrieBono-
pona comepxutes 48/12 = 4 Monp yriiepoaa U 6 MOIb BOAOpoAa, GopMyIia yrie-
Bogopona C4Hg. DT0it hopmyrie coOTBETCTBYIOT JiBa n3oMepa OyTHHA — Oy THH- 1
u OyTHH-2, a TakxKe [Ba n3omepa OyraaueHa — Oyraauen-1,3 u Oyraguen-1,2:
HCECH*CHZACHg

OyTun-1

CH,=CH-CH=CH,
Oyramuen-1,3
OrtBeT: popmyiia yrieBomoponaa CqHg.
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Pemenne 3agaum Ne 2
CaC, + 2H,0 = HC=CH + Ca(OH),
BhIurciium MOJISIpHYO Maccy KapOuia KabIys:
M(CaC,) =40 + 12 - 2 = 64 r/morn
BBIMHCIINM KOJMYECTBO BEIIECTBA KApOHM/Ia KaJbIIHs:
m(CaC,) 512001

CaC, )= = =800
v(CaCy) M(CaCz) 64 r/mMonb o

Io ypaBHeHuro peakimu w3 1 Moib KapOuga Kaimblus obpasyercst 1 Moib
anetuieHa, 3HauuT u3 800 Monpe kapOuga kanbiums npu TeopetudeckoM 100%
BbIX0J1e MOXKHO roiyunth 800 Moib aneruieHa. Ho Beixoxa pasen 84%, mostomy
MO>KHO 11osryuuts 0,84 - 800 Mosb = 672 MO,

Bbruncium o0beM aneTuneHa:

V(CH,) =v( CH,) - V=672 mous - 22,4 n/mons = 15052,8 1= 15,05 M.

OTBeT: MOXHO TOJTy4uTh 15,05 M aneruiena.

Pemenne 3amaun Ne 3
W3 MeTaHa npu HarpeBaHUU MOYKHO TTOJYYUTh alleTUIICH:

2CH, —— HC=CH +3H,
Beramcimm 00beM MeTaHa, COJepIKAIIEeTocs B IPUPOIHOM Tase:
V(CHy) = ¢(CHy) - V(raza) = 0,96 - 1042 »’ = 1000 .

[lo ypaBHeHHIO peakIuy U3 2 MOJIb MeTaHa oOpasyercsi 1 Mojb aneTuieHa.
Bocmose3yemcest ciencTBueM 13 3aKOHa ABOTAZpO: IS ra30B OOBEMHBIE OTHO-
LIGHHS TIPH PEAKLMAX PABHBI MOJBHBIM OTHOWIEHHAM. ITycts 13 1000 M° MeTana
o6pasyercst X M° arerusieHa. COCTABMM POTOPLHIO;

2 1000 1000-1

Zo , x= =500 M
1 X 2

U3 2 momb MeraHa oGpasyercs Takke 3 Moib Bogopoma. Ilycts w3 1000 M°
MeTaHa 06pasyercs y M° Bogopoga. COCTaBEM IIPOOPLIHIO;
2: 1000’ y= 1000-3 —1500 13
3 y 2
OTBeT: MOXKHO NoTyunTh 500 M° anernnena u 1500 m® Bogopoa.

Pemenue 3agauu Ne 4

CrpykrypHas Gpopmyia Oyruna-1: HC=CH-CH,—CH;

MonekyispHas popmyna 6ytuna-1 C4Hg. YpaBHeHue ropenus 6ytuna-1:

2C4H5 + 1102 = 8C02 + 6H20

Bocmnosb3yemcest cieACTBHEM U3 3aKOHa ABOTaJpo: 0OBEMHBIE COOTHOILCHHS
ra3oB PaBHBI UX MOJBHBIM COOTHOIIEHUAM. ITo ypaBHEHHIO peaKkLun A CKUra-
HUs 2 Mok OyTrHa-1 Heobxomumo 11 Monb kucnopona. I[lycrs mis cxxuranus 1
M® GyTHHA-] HEOBXOIUMO X J1 KHCIOPOJIA.

CocTaBuM NPOIOPLIHIO:

2 1 11-1

—_=—, X=

—=55Mm°
11 x 2
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Heobxomamo 5,5 M° kucnopoza. B Bosmyxe comepiurtes oxono 21% kuciopona,
win 0,21. Berurciim 00beM BO3TyXa, HEOOXOMMBIH JIsl COKUraHust OyTaHa-1:

V(o v(0,) 55
(0,)= ] 03 = c((oz))= 021
BO3J 2 >

Otser: HEoBXOMIMO 26,2 M° Bo3IyXa.

s

I'naBa V. ApomaTnueckue yrieBoaopoabl (apeHbl)

3amauu (cTp. 64)

OrtBeT Ha Bonpoc Ne 1

INepBoHavyaLHO apOMATUUECKHE YIIIEBOJOPOABI OBLIM Ha3BaHEI TAK M3-32 Xa-
pakrepHoro 3anaxa. Celfuac apoOMaTHUECKUMH Ha3bIBAIOT YIIIEBOJOPO/IbI, COIEP-
JKalue B MOJICKYJIe OJHO HJIM HECKOJNBKO OeH30NBHBIX Koyen. Oomas Gopmya
ApOMAaTHYECKHUX YTIIEBOIOPOJIOB, B MOJICKYJIE KOTOPBIX OJJHO OSH30JIBHOE KOJIBLIO,
CnHZn-6~

Ortser Ha Bonpoc Ne 2

OKCIIeprMEHTaIbHBIE JaHHBIC ITOKA3BIBAIOT, YTO B MOJIEKyJe OEH30Ia IpH-
MepHO 92,3% yriiepona, Kak U B MOJIEKyJIe areTrieHa. [IoTHocTs mapoB O6eH3o-
Jla 1o Bojopony paBHa 39, a macca 1 Mot — 78 r. CienoBarenbHO, MOJIEKyIa
0€eH30/1a COCTOUT M3 IIECTU aTOMOB YIIIEpPOJa M IIECTH aTOMOB BOJOPOAA, & €T0
MoekyisipHas popmyia CyHg.

DKCIIepUMEHTBI NTOKA3aJIy, YTO TIPH MOBBIIICHHON TeMIIepaType U B IPUCYT-
CTBHH KaTaJM3aTOPOB K KaKAOU MOJeKyiIe OeH301a IPHCOSUHSIOTCS TPU MOJIe-
KyJIBI BOZOPOJa U 00pa3yeTcst UKIOreKCaH.

3TO0 CBOMCTBO HOKa3bIBACT, YTO OSH30J HMEET LIUKIIMYECKOE CTPOCHHUE.

OtBet Ha Bonpoc Ne 3

CornacHO COBPEMEHHBIM IIPECTaBICHMSIM, B MOJIEKyJe OeH30i1a y KaXIoro
aToMa YIJIepojia OJWH S- ¥ JBa P-3JIEKTPOHHBIX 00JaKa THOPHIM30BAHBI (Sp*-
ruopuaM3aIys), a OJHO P-dJIEKTPOHHOE 00Jako HerunOpuaHoe. Bee tpu rubpun-
HBIX DJICKTPOHHBIX 00JIaKa, HE IePeKphIBasiCh, 00Pa3yloT G-CBS3H, KOTOpHIC Ha-
XOJSITCSL B OJHOW IUIOCKOCTH. J[Ba M3 HHMX HEPeKpHIBAIOTCS APYT C APYroOM, a
TPEeThE — C S-2JIEKTPOHHBIM 00JIaKOM aToMa Bojopoza. B pesynbrare obpasyrorcs
TpH G-cBs3U. HernOpuaHblie p-a31eKTpoHHbIe 001aka aTOMOM yTJIepojia pacIioio-
JKeHBI TIEPIICHANKYIISIPHO TUIOCKOCTH HANpaBJIeHHs1 G-CBsi3eid. B komple GeHzona
NPOMCXOAMT BBIPABHUBAHUE BCEX CBS3EH, IMOATOMY MOJIEKyiTy OeH3osa u3o0pa-
JKAIOT TaK:
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OrtBet Ha Bonpoc Ne 4

B Monekyme OCH30ma aTOMbI YIIEPOAA HAXOMATCS B COCTOSHHH Sp-
rudpuau3auy, Kak U B aJIKeHax. Y KaKJIOro W3 IIEeCTH aTOMOB yriepoia OeH-
30JIBHOT'O KOJIBLIA €CTh EIIe [0 OJHOH P-OpOHTAIIH, KOTOPAsk MOXKET y4acTBOBATh B
o0pa3oBaHUU TT-CBSI3M. Beero Mexy IECThIO aTOMaMu yriiepoja Morio Obl 00-
pa3oBaThCs TPH T-CBA3U. B pesynbrate B O6H301I5HOM KOJIbLe ObLIO ObI TPHU IIPO-
CTBIX CBSI3H MEX/Ty aTOMaMH yTJIepoia ¥ TPU JBOHHBIX CBSI3ML:

g

OnHAKO YCTaHOBJICHO, YTO BCE LIECTh CBS3€il B MOJIEKyJIe aOCOIIOTHO OJMHA-
KOBBIL. DTO OOBSICHSIETCS TEM, YTO BCE IMIECTh P-3JIEKTPOHOB (II0 OJHOMY OT KaX-
JIOTO aTOMa yriiepozia) o0pa3yroT €AHHOE IEKTPOHHOE 00JIaK0, KOTOPOe MpHHA/I-
JIOKUT OJHOBPEMEHHO BCEM LIECTH aToMaM yriepoza (1o ¢opmMe OHO BBIMJISAUT
Kak OyOmmk). ITosTomy B cTpykTypHOU (popMyiie OeH30/ma OOBIYHO HE PHCYIOT
OTJENBHBIX JBOMHBIX CBA3CH, a H300pakaroT oblIee /ISl IECTH aTOMOB YIJIepoaa
3NIEKTPOHHOE 00JIaKO B BUAE KpyTa:

OrtBet Ha Bonipoc Ne §
Jlns apOMaTHYeCKUX YIIIEBOJOPOJOB XapaKTEpHA H30MEPHUs YIJIEPOJHOIO
ckenera. Haripumep, popmyne CgHjy cCoOTBETCTBYET 4eThIpe H30Mepa:

CH;
CH; CHs CH,—CHj
- @
CH 3
CH;
OPTO-KCHIIOI METa-KCHJI0JT Trapa-KCHIJIOI 3TI/UI6€H30J'I

OtBeT Ha Bonpoc Ne 6

ApoMaTHyYecKie YITIEBOJOPOABI MOXKHO IIOIYyYHTh IPH JETHAPUPOBAHUN
LMKJIOAIKaHOB. Hampumep, M3 METHILMKIOreKcaHa o0pasyercs MEeTHIOSH30J
(tomyomn):

HZC/CH<CH/CH3 . /CLK ~CHj
t, Pt T
H2|C\ (|:H2 H CH 3,
O

IpenesnbHbIC YTIICBOAOPOABI TAKKE MOYKHO JACTHAPUPOBAHHEM MPEBPATHTD B
apOMaTHYCCKHE YIIICBOAOPOABI:

43



CH
/
t, Pt e’ en
CH;-CH,-CH,~CH,-CH,-CH; — ™ ‘ H +4H,
HC CH
e

BeH3011 MOXKHO MOJIYYHTh U3 alleTHIICHA (TPUMEPH3aLUsl allCTHIICHA):
CH

HC/ \CH

t, Kat ‘ H

3HC=CH —>
HC CH
o

ApoMarr9ecKue yrieBOJOPOIbI TAKXKE MOIYYAlOT MMPH KOKCOBAHHH KaMEH-
HOTO YIJISL.

OtBet Ha Bonpoc Ne 7

OcoOble CBOHCTBA apOMAaTHYECKUX YITIEBOIOPOIOB OOBSCHSIIOTCS OCOOCHHO-
cramu ux crpoerus. Cymt o ¢opmyite, 6eH301 SBISETCS MUKIOTeKCaTPHEHOM,
TO €CTh B €r0 MOJIEKyJie JODKHBI OBITh TP ABOWHBIE CBsi3U. Ha camom nene
IIECTh T-3JIEKTPOHOB 00pa3yroT OJHO 3JIEKTPOHHOE OOJAKo, IpHHAIIeKalIee
cpa3y mrectd aromaM yriaepona. [Tosromy GeH3om Bener ceOs Tak, Kak OyaTo B
€ro MOJIEKYJIe HET OTAENIBHBIX JIBOMHBIX CBs3eil. B omiiume ot ankeHoB, 1yt 6eH-
30518 HE XapaKTepHbI Peakiuy NpucoeanHenus. Hanpumep, npu peakunu STuiie-
Ha ¢ OpOMOM B NPUCYTCTBUH OpoMHIa >kele3a oOpasyercss THOpOMITaH, a M3
Oem3omna obpasyercs OpOMOCH30II, TO €CTh MPOUCXOAUT 3aMEIICHUE aTOMa BOJO-
poza Ha aToMm Opoma.

CH,=CH, + Br, —™ CH,Br-CH,Br

Br
t, FeBr
@ +Br, > @ +HBr

OtBet Ha Bonpoc Ne 8
MonexkyssipHast popmyia keunonoB U 3tindensona CgHyg. YpaBHeHue ropeHus:
2 CgH]O + 2102 = 16C02 + 10H20

OrtBeT Ha Bonpoc Ne 9

1) U Gensou, ¥ TOIYyON BCTYNAalOT B peakiyy 3amelieHus. OIHaKo Ui To-
JIyoJia TaKue peakiMu MIPOTEeKaloT ObicTpee, YyeM Ui OeH3051a. ITO 00bACHIeTCS
TEM, 4TO MeTallbHas TPYIIIa B MOJICKYJIC TOJIyOJla OKa3bIBaeT BIMSHUE HA apoMa-

THYECKOE KOJIBLIO.
Br
t, FeBr
@ +Br, ——> ©/ + HBr
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CH3
CH
3 t, F eBrg
+ Br, + HBr
Br

2) BeHzon ycroiumB K OKHCIEHHIO. Hampumep, mpu OelicTBUM Ha OEH307
pacTBOpa HmepMaHraHaTa Kajusl peakIiy He MPOHCXOoauT. OIIHAKO TOIYON JIETKO
OKHCJIETCSI TIEPMaHraHaTOM KaJlusl B OEH30MHYIO KUCIIOTY:

CH3 COOH
©/ o ©/
—

C 1pyroii CTOPOHBI, U3BECTHO, UTO IIPEIEIbHBIC YITIEBOJOPOIbI TAKKE HE pearu-
PYIOT € PacTBOpOM NepmaHraHaTa kKanust. ClieIoBaTeNnbHO, OKHCIIEHHE TOMTyosIa B OeH-
30HHYI0 KHCIIOTy MOXKHO OOBSICHUTB TOJBKO BIIMSIHHEM OCH30JIBHOTO KONBIA Ha Me-
TaIBHYIO TPYIIy. DTH NIPUMEphI MOATBEPXKIAIOT MOJIoXkKeHne Teopuu byTieposa o
TOM, YTO aTOMBI U TPYTITIbI aTOMOB B MOJIEKYJIaX BIIUSIOT APYT HA JIpyTa.

Orteet Ha Bonpoc Ne 10

1) Benzomn, TOIyo ¥ KCUIIONBI IPUMEHSIOTCS KaK PAaCTBOPUTEIH;

2) U3 Tonyora nomydarot 2,4,6-TpHHUTPOTOIY O, IPUMEHSEMBIH KaK B3pHIB-
YaToe BEIECTBO (TPOTHI):

NO,
CH; CH3
H,SO4
+3HNO; — > +3H,0
ON NO,

3) Ilpu nmonumepu3anuu CTUpoia (BUHWIOEH30/IA) HOJIy4YaeTcsl IiacTMacca
HOJIMCTHPOIT:

nCH,—=CH -(—= CH— CH-)n

0™ ©

4) B pesynbrare IpUCOCAMHEHHS XJI0pa K OSH30ITy 00pasyeTcsl TeKCaxJIOpIHUK-
JIoTeKcaH (TeKcaxJIopaH), MPUMEHsIEMBIH 11 60pbObI C BpeUTEISIMI PaCTCHHMIH:
CHCI

HCCI \CHCl
cBeT ‘ ‘

+3Cl,
HCCI CHCI
-

CHCI
5) W3 6enzona TOJTYy1arOT MHOTUE KPACUTEIIU U JICKAPCTBECHHLIC BCIIECTBA.

OtBeT Ha Bonpoc Ne 11
IMecTurmabl — XMMHUYECKHE CPEACTBA OOPHOBI ¢ MUKPOOPraHU3MaMH, pacTe-
HUSIMH M )KUBOTHBIMH.
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B arpoxumuueckoil pakTHke IPUMEHAIOT HHCEKTULUIBL — CPEICTBA IIPOTUB
BPEIHBIX HACEKOMBIX, TepOHIIUIBI — CPECTBa ISl 0OPBHOBI C COpHAKAaMH, (QYHTH-
BT — CPEJICTBA JUISl yCTPAHEHNS TPUOKOBBIX 3a00I€BaHHIA.

OrtBeT Ha Bonpoc Ne 13
a) 113 MeTana npy CUIIBHOM HAarpeBaHUU MOXKHO IIOJTyYHUTh alleTHIICH:
2CH, _t, HC=HC+3H,
B mpucyTcTBUE KaTanm3aTopa aneTWICH IpeBpamaeTcs B OSH30M (peakis
TpUMEpU3aLUU):

beH3on pearupyer ¢ XJIOpOM B IPUCYTCTBUU XJIOPHAA JKeNe3a, IPH 3TOM 00-
pasyercst XJIopOeH301I:

t, FeCl c
@ +Cl = ©/ +HCI

Ipu cuibHOM HarpeBaHHH KapOOHATAa KANBIUS C YIIepoIOM obpasyercs
KapOWJ| KaIbIHs:
2CaC0; +5C — > 2CaC, +3C0,T
Ipwu jeiicTBIN Ha KapOuI KaJbIKsl BOIbI IOJyYaeTCsl alleTUIIEH:
CaC, + 2H,0 = HC=CH + Ca(OH),
Ipu ruprpoBaHNy arleTHIICHA B IPUCYTCTBHM KATAM3ATOPa 00Pa3yeTCs ITHIICH:
CH=CH + H, "> CH,=CH;
B pesysisrare nprCcoeMHEHHS K STHIEHY XJIOPOBOIOPOIa 00pa3yeTCst XJIOpITaH:
CH,=CH, + HCl — CH;—CH,CI
ByTeH U3 XJI0p3TaHa MOXKHO IOJIyYUTh B IBE CTAAUH. XJIOPITAH PEarupyer ¢
HATpHUEM, IIPU STOM ToNTy4aeTcs OyTaH (peakius Bropia):
2CH;—CH,—Cl + 2Na = CH;—CH,—CH,—CH; + 2NaCl
[pu nerunpupoBanun OyTana oOpasyeTcs cMeck OyTeHa-1 u OyTena-2:
CH;-CH,~CH,~CH; ™. CH,=CH-CH,CH; + CH,-CH=CH-CHj
B) DTaH M3 METaHa MOXKHO MOJIYYUTh B ABe crafuu. [Ipu XJI0pHpoBaHUH Me-
TaHa Ha CBETY 00pa3yeTcst XJIIOPMETaH:
CH,4 + Cl, = CH;Cl+ HC1
[pu B3anmozelicTBIM XJIOpMETaHa ¢ HaTprieM 00pa3yercst 3TaH (peaxiwst Bropria):
2CH;Cl1 + 2Na = CH;—CH; + 2NaCl
IMporian U3 3TaHa TAKKE MOKHO [OJIYYUTh B JABE cTaauu. [Ipu XimopupoBaHun
JTaHa 00pa3yeTcs XJIOpITaH:
CH;—CH; + Cl, = CH;—CH,—Cl + HCl
Ipu peakiy XJIOpITaHA C XJIOPMETAHOM B IIPUCYTCTBUH HATpUs 0Opasyercs
MpOTIaH:

CH3C1 + CH3CH24C1 +2Na= CH34CH2*CH3 +2NaCl
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W3 nponana B 1Be CTaIMH MOXKHO TIOJYIHTH rekcaH. [1pn ximopupoBanyy mpora-

Ha o0pa3syercsi cMech H30MepoB — 1-xJIoprpornana 1 2-xJopnponasa. V3omeps! nMe-
IOT Pa3HbIC TEMIICPATYPBI KUIICHHS M X MOYKHO Pa3/IeNIUTh EPETOHKOMH.
CH;-CH,—CH; +Cl, —> CH;3;-CH,-CH,-Cl + CH;—CH—|CH3

Cl
IMpu B3anmopeticTBry 1-XJI0pIpomnana ¢ HaTpueM 00pa3yeTcs TeKCaH:
2CH;-CH,—CH,—Cl + 2Na = CH;—CH,~CH,~CH,~CH,—CHj3 + 2NaCl
Ipu neruapupoBaHUM TeKCaHa MOXKHO ITOTyYHTh IUKIOTeKCaH:
CH,

LR C/ \CH2
CH;—CH,—CH,—CH,—CH,—CH; ‘ +H,

H,C. CH

2 ~._
ci,
[{ukmorexcan MOXHO Janee ACrUAPUPOBAThH B OCH30:

CH, /CH
H,C CH, ¢py HC CH
C‘ ‘ HC‘ H +3H,

H, CHZ CH

CH, CH
[pu B3aumopeiicTBIM OeH30/1a C a30THOM KHUCIOTOH B IPHCYTCTBHH KOHLICH-
TPUPOBAHHOMN CEPHOIT KUCIOTHI 00pa3yeTcst HUTPOOESH30I (PeaKIysi HUTPOBAHMS ):

H,S04 NO:
+HNO, — > +H,0

OrtBeT Ha Bonpoc Ne 14
Ipu nerunpupoBaHMYM ANKaHOB OOPa3yIOTCs AJKWHBI, HAIPUMEpP U3 dTaHa
MO>KHO TMOJTY4HUTh alleTUIICH:
t, KaT
CH;—CH; —> CH=CH + 2H,
ANKUHBI TIPU THAPHPOBAHUH OOPATHO MPEBPAIIAIOTCS B AJIKAHBI, HAPAMED
alleTUJICH — B 3TaH:
t, KaT
CH=CH + 2H, —> CH;—CH;
W3 anerwieHa B IPUCYTCTBHM KaTaiau3aTopa oOpasyercss OeH30s (peaxius
TpUMEpH3AINH alleTHIICHA):

ZCH
3HC=CH => HE g

HCN_ " CH

beH3011 MOXKHO MOTyUYHUTh NPU JETUAPUPOBAHUHI I'eKCaHa!
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CH
/
t, Pt e’ en
CH;-CH,-CH,~CH,-CH,-CH; — ™ ‘ H +4H,
HC CH
e

MOoHO 1 Ha0GOPOT — IIPOTHIPUPOBATH OEH30J1 B FEKCAH:
CH
/
He” \CH
| | +am,
HC

\ /CH

CH
benzon moxxHO NOJYYNUTh TAaKXKE IPpU ACTUAPHUPOBAHNN LUKIIOICKCaHa U, Ha-
O60pOT, MOXHO IIPpU T'MIPpUPOBaHUU OeH3oi1a TOJIYYHUTb UKJIOI'€KCaH:

t, Pt

CH;-CH,—CH,—~CH,—CH,—CHj3

CH, CH
e N
Hz(‘; \CH2 ¢ Bt H(‘j WH
I +3H,
H,C CH. HC CH
~. 2
cf, N
CH
Z N A
HC CH L Pt HZC/ o,
H(‘Z H ok
CH HyC CH
N >~

CH CH,
Ipu B3aumozeiicTBIM OEH30JIa C TaJloTeHaMH B IIPUCYTCTBHH KaTalu3aTopa
00pa3yIoTcsl TaIOreHONPON3BOAHbIe OeH30ma. HanpumMep, npu neiicTBuu Ha OeH-
3011 XJI0pa B IPHCYTCTBUH XJIOPH/A JKejIe3a 00pa3yercst XIIopOeH30IT:

FeCl “
@ +l, EeEs, @ +HCI

HpI/I JISHCTBUM Ha XHOp6eH30II aIeao4uu mpu BBICOKOM TEMIIEPAType IMPOUCXO-
JIMT 3aMEIICHUE aTOMa XJI0pa Ha TMAPOKCUJIBHYIO I'PYIITY U IIOJY4YacTCs QJGHOJ'IZ

Cl OH
©/ +HNO; ——> @ +NaCl

[pu gefictBun Ha OEH30] KOHICHTPHPOBAHHOM a30THON KUCIIOTHI B MPUCYT-
CTBUYU KOHLICHTPUPOBAHHOU CEPHOI KUCIOTHI IPOUCXOAUT 3aMELICHUE aTOMa BO-
JI0poJia Ha HUTPOTPYIILy U 00pa3yercs HUTPOOEH30II:

H>S04 NO;
+HNO, — > +H,0
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HurtpobGeH301 MOXKHO BOCCTAaHOBUTH B AMHHOOCH30JT (aHIJIHH):

NO NH
@/ > Fe, HCI @/ :

Ortset Ha Bonpoc Ne 15

Q

XapakTepucTuka
BeleCTBa Benson Tomyon
1. MonexyisipHas
(bOpMyna C6H6 C6H5CH3
2. CtpykTypHas CH;
¢dopmymna

3. Haxoxmenue B
TpUpoJIe

BBIJACIISIIOT U3 He(bTI/I WM KAMECHHOT'O YTJId

4. ITomyuenue

1. 3CH=CHP: & CaKT: @
2. O vP, ©+3H2T

1. CH, (CH,)sCH,

CH3;
€05t @( +3H,T

5. ®dusnueckue
CBOMCTBa

GecLBeTHAS! XKUIKOCTH CO CBOC-
00pa3HbIM 3ar1axoM, HepacTBO-
pumast B BOJIE; t,,, = 5,5°C

KUAKOCTb C XapaKTCPHbIM
3araxomMm

6. XuMu4eckue
CBOMCTBa

a) Peaxuus 3amenienust
a

©+c12$ ©+HCI

0) Peakuus npucoequHeHUst

Ni
©+3H2 300 C O

hv
©+3C12 —_—

Cl
Cl Cl
Cl Cl

Cl

CHs H,S04
+3HNO; —— >
CH;
NO,. NO,
-3H,0

NG
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B) OkuciIeHue

C//O

@ [01. V> [ Yo +2C0, +2H,0
400°C d

~o

CH; COOH
KMnO4+H,S 4
— +H,0

r) lopenne

CH;
@( +90, — 7CO, + 4H,0

7. llpumeHenue a) CuHTE3 KpacuTenel 1 MEANKaMEHTOB.

0) [Ipon3BOACTBO ITACTMACC M CHHTETUIECKHUX BOJIOKOH.
B) [omydeHue B3pbIBYATHIX BEILECTB.

r) [Tomy4enne necTHuIOB.

1) Mcnonb3yroTest B KauecTBE PacTBOPUTEIIEH.

Pemenue 3agauu Ne 1
Mormnekynsaprast popmyra Oenzona C¢Hg. YpaBHeHHe peakin ropeHus: OeH-
3oma: 2C¢Hg + 150, = 12CO, + 6H,0
Berurciium Maccy GeH3omna:
m(CeHg) = p( CsHs) - V(Cl) = 0,88 r/aut - 1000 vt = 880 T.
Berancimm MomsipHYIo Maccy OeH3oda:
M(C¢He) =12 -6+ 1 - 6 =78 r/™monb
BrrunciimM kon4ecTBo BenecTBa OeH307a:
v(CeHg )= m(CeHe) _ 880~ ~11,3 Morts
M(C6H6) 78 r/monb
Io ypaBHEHMIO peakuuyl IIsS CXKHMTAHUS 2 MOJIL OeH3oila HeoOxomumo 15
Mostb kucnopona. Ilycts it cxuranuns 11,3 Monb OeH3071a HEOOXOAUMO X MOJIb
KUCIIOpOJia.
CocTaBUM HPOIIOPLIHIO:
i:E, X :—1 13-13 = 84,75 moinb
15 X 2
Heobxomiumo 84,75 Mok kuciioposa. BeraucniM o0beM Kuciiopoa:
V(0,) =V(0,) - Vv = 84,75 moib - 22,4 i/moits = 1898,4 1.
B Bozmyxe comeprkutcst okono 21% kucnopona, wm 0,21. Beraucnnm o6bem
BO3/yXa, HEOOXOMMMBIH JUISl COKUTaHMs OeH301a:
v(0,) Vv(0,) 189841
C(OZ ): s BO3L — I —
BO3J C(O 2 ) 0’2 1

OtBeTt: HE0OXx0aUMO 9040 11 BO3MyXA.

=9040 1
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Pemenne 3agaum Ne 2
YpaBHEHHE PEaKIIHU:

A\
/

HC CH
t, Kat ‘ ‘ ‘

3HC=CH —>

HC\ /CH

CH
Brerarcanm KonmaecTBO BEIIeCTBA alleTHIICHA:

V(C,H, )= V(C,H,) 13441

/

= =0,6 moJ1b
Vum 22,4 n/monb
Berancimm momsipayto Maccy 6ensona: M(CgHg) =126+ 1 - 6 =78 r/monb
o ypaBHeHMIO peakiH U3 3 MOJIb aleTHIeHa oOpasyercs 1 mMoib GeH3ora.
[ycts u3 0,6 Mob anieTHIeHa 00pasyeTcs X Mojb OeH30a. COCTaBUM MPOIOPIHIO:

-1
3 :%, X=%=O,2MOJ’IB

1 X
HUTtak, Teopernueckn MoxHO monyuuTh 0,2 Moib OeH3omna. Beraucnnm komm-
YECTBO BEIeCTBA OEH30J1a, KOTOPOE MOy YN MPAKTUYESCKH:
m(C4H 12
v(CeHg )= (Catte) _ L =015 voms

M(C6H6) 78 r/monb
Bsixon 6enzoia pasen 0,15/0,2 = 0,75, nu 75%.
OtBer: BbIX0 OeH301a paBeH 75%.

Pemenne 3agaum Ne 3
CH3

CH
CrpyxrypHas GopMyJIa 0-KCHIIONA: ’

Mornekynsaprast ¢opmyna o-kcunona CgHyy. YpaBHeHHE peakiy TOpeHUs

KCHJIONIA:
2CgH + 210, =16CO, + 10H,O
BBIUKCINM MOJISIPHYIO MacCy 0-KCHIIONA:
M(CsHyp)=12-8+ 1+ 10= 106 r/monb
BbIUMCIMM KOJIMYECTBO BEIIECTBA O-KCHIIONA:
v(CgH,g )= m(CyHyy) __lo6r =0,1 Mmonp
M(CgHyo) 106 T/ moms

[o ypaBHEeHHIO peakuuu U3 2 MOJIb KCHIIONA TTOoyvaeTcs 16 Mob OKcuaa yr-
nepopa. ITycts u3 0,1 Monb KCHONa MOIyYMTCSt X MOJIb Ookcuza yriaepona. Co-
CTaBUM HPOMNOPLHIO:

2 01 0,1-16

=—, X=
16 x

Boruucnum Macey ruipokcua HaTpHs B pacTBOpE:

m(NaOH) = c¢(pactBopa) - m(pactBopa) =0,1 - 80r=8 .

=0,8 Mmob
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Beraucnmm MOJSIpHYIO Maccy THIPOKCHAA HATPHS:
M(NaOH) =23 + 16 + 1 =40 r/mMoJb.
BeraucimM KoM4IecTBO BEIIECTBA THAPOKCHIA HATPHS:
V(NaOH)= m(NaOH) = 8r =0,2 momp
M(NaOH) 401 /momb

IMpu nmporyckaHuy 4epe3 pacTBOP TMAPOKCHIA HATPHS OKCHAA YIIepoaa Mo-

KeT 00pa3oBaThest MO0 KapOOHaT, TMO0 rHAPOKapOOHAT HATPHS:
2NaOH + CO, = Na,COs; + H,O
NaOH + CO, = NaHCO;

Jlnst o6paszoBaHust CpeIHe comr, KapOOoHATa HATPHUS, HEOOXOIMMO 2 MOJIb THI-
poxcuza HaTpust Ha 1 Mosb okcuza yriaeposa. s o6pa3oBaHus KUCION COMM, THI-
poxapOoHaTa HaTpHs, Hy>KHO 1 MOJIb THIPOKCHIA HATPHS Ha 1 MOJIB OKCHIA yrie-
pona (IV). o ycnosuro nonmy4aercs, uro Ha 0,8 MOJIb OKCH/IA yriiepo/ia IPHXOIHT-
cs1 0,2 MOJb THUIPOKCHAA HATPUSL, TO €CTh HAa 1 MOJb THMAPOKCHAA HATPHS IPUXO-
MTest 4 MONb OKCHJIa yIiieposa. 3HAa4UT, OKCH YIJIepoaa HAaXOMUTCS B M30BITKE
Jaxe Juist oOpazoBaHust Kucioi comt. O6pasyercst rTHapoKkapOOHaT HATPHs, pacyeTr
€ro KOJMYECTBA BEEM IO KOMMYECTBY ruapokcuiaa Hatpus. Ilo ypaBHeHuio n3 1
MOJIb THAIPOKCHU A HaTpust oOpasyercst 1| MONb ruapoKapOOHaTa HATpUs, 3HAYNT U3
0,2 momp ruapokcusa Hatpus noiyuures 0,2 Moib ruapoxapOoHaTa Hatpus. Bel-
YHCITUM MOJISIPHYIO Maccy TMApOKapOOHaTa HATPHSL.

M(NaHCO;3) =23+ 1+ 12+ 16 - 3 = 84 r/mons

Brrancimm mMaccy rupokapOoHaTa HaTpHs:

m(NaHCO3) = v(NaHCO;) - M(NaHCO3) = 0,2 mosb - 84 r/mons = 16,8 T.
OtBert: obpa3zoBanock 16,8 r runpokapbonara Harpust NaHCOs.

Pemenue 3agauu Ne 4
YpaBHEHUE peaKIUu:

Br
t, FeBr
@ +Br, ——> ©/ + HBr

Morexysipras hopmyina 6ersona CgHg. Beravcnnm momsipayro Macey Genzona:
M(C¢Hg) = 12- 6+ 1 - 6 =78 r/mon
BbIunciIMM KOJIMYECTBO BeliecTBa OeH30Ma:
v(CeHg)= m(CH) ¥ =0,5 Mo
M(CGH(,) 78 v/ Monb

Mo ypaBHenuto peakiuu 13 1 Mosb GeH3ona obpasyercst 1 Monb GpomOeH30-
na u 1 mone 6pomoBozopoaa, 3Haunt u3 0,5 Monb O6enszona nomyyurcs 0,5 Monb
Oopombenzona u 0,5 Mmons GpoMoBogOpoaa. MomekyspHas Gpopmyna OpoMOeH30-
na C¢HsBr. Beraucimim mMossipHyto Maccy OpoMOeH301a:

M(CeHsBr)=12-6+1 -5+ 80 =157 r/mous.
Berunciium maccy 6pomOen3ona.
m(C¢H;Br) = v( C¢HsBr) - M(C¢HsBr) = 0,5 monb - 157 r/moms = 78,5 .
Berancnnm mossipHyto Maccy 6pomoBopopoaa: M(HBr) =1 + 80 = 81 r/monb
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Berancimm maccy 6pomMoBogopona:
m(HBr) = v(HBr) - M(HBr) = 0,5 mons - 81 r/mons = 40,5 T.
Ortset: nomyuntcs 78,5 r 6pomoOensona u 40,5 r GpoMoBogopoza.
Beraucnmm Maccy HCTIONB30BaHHOTO OpoMa:
mocT(BrZ) = mHa‘l(BrZ) - mMCHOﬂb3OB€IHHOF0(Br2) =80r.
OtBet: noyuntes 78,5 T 6pombenzona, 40,5 r 6GpomoBogopoaa u 80 T 6poma.

I'maBa VI. IlpupoaHbie HCTOYHUKH YIJIEBOJOPOAOB
U UX nepepaboTka

3anaum k §§1-5 (cTp. 74)

OtBeT Ha Bonpoc Ne 1
OCHOBHBIC NIPHPOAHBIE HCTOUYHUKU YIJIEBOAOPOAOB — IPUPOJHBIH Ta3, HedTh
U TIOIy THbIC HEe(TSHbIC ra3bl, KAMEHHBIH YroJIb.

OtBeT Ha Bonpoc Ne 2

OCHOBHO!H KOMIIOHEHT IPHPOIHOIO I'a3a — METaH, ero B HPHPOIHOM rase
00bruHO coneprkutess He MeHee 90%. Kpome Toro, B mpupoJHOM rase ecTb He-
OOoJTBIIINE KOMMYECTBA TaHa, poIana, OyTaHa u n300yTaHa.

Cocras npupozsoro raza: CH, — 90%, C,Hg — 3%, C;Hg — 1%, apyroe — 6%.

OtBeT Ha Bonpoc Ne 3

IMpuponHelii ra3 femes, a MpU €ro CropaHuy BBIIETAETCS] MHOTO TeIIa, Io-
3TOMY OH SIBIIICTCSI HanboJiee BHITOAHBIM TOILTHBOM. M3 MeTaHa, comepkamierocs
B IIPUPOJIHOM Ta3e, NOTy4aloT alleTWICH U BOJOPOA. ALETHIICH 3aTeM HCIIONb3Y-
0T IS TIPOU3BOJICTBA 3THJIEHA U MOJM3THIIEHA, YKCYCHOTO abAeruia U yKCyc-
HOH KHCIIOTBIL.

Ortser Ha Bompoc Ne 4

a) [lpu cupHOM HarpeBaHUM U3 MeTaHa 00pa3yeTcs aleTHIICH:

2CH, — HC=CH +3H,
0) B npucyTcTBHM KaTanuzaTopa M3 OBYX MOJIEKYJ alleTHeHa oOpasyercs

OIHa MOJICKYJIa BUHWJIAETUIICHA (peaKuH;[ Z[I/IMepI/I?)aIII/II/I)Z
t, Kar

2CH=CH —> CH=C-CH=CH,

Ilpy npucoeqMHEHNM K BHUHHJIALETHICHY XJIOpOBOJOpoza obOpasyercss 2-
xJopOyTaauen-1,3 (XJIoponpeH), Npu MOJMMEPH3ALHKU KOTOPOro obpasyercs
XJIOPOIIPEHOBBIM KayuyK.

CH=C-CH=CH, + HCl —> CH,=C-CH=CH,

\
cl

nCH,=C-CH=CH, — (-CH,=C-CH=CH,-)n
| |
cl cl

B) Ipy mOTHOM XJIOPUPOBAHUK METAHA, TO €CTh IIPU 3aMEICHHH BCEX aTOMOB
BOJIOPO/Ia Ha XJIOp, 00pa3yeTcst TeTpaxIopMeTaH (YeThIPEXXJIOPHUCTHIN YIIIepo):
CH, +4Cl, = CCl, + 4HCI
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OrtBet Ha Bonipoc Ne 5§
B momyTHBIX HE(TSHBIX Ta3ax COAEPXKUTCS MEHbIIE METaHa, YeM B IPHPOI-
HOM rase, Ho OOJIblIIe TOMOJIOTOB METaHa, B TOM YHCJIE IIEHTAaH M FeKCaH.

OtBet Ha Bonpoc Ne 6

IMonyTHbIE HeTAHBIE Ia3bl PA3ACIAIOT HA CIEAYIonMe GpaKiuu:
1) Cyxoii ra3 — o cocTaBy HOXO>X Ha IIPUPOIHBIH ras3.

2) IponanoBo-0yTaHoBast hpakuust — cMeCh MpomaHa 1 OyTaHa.
3) 'a30BEIii OEH3UH — CMECh H30MEPOB TIEHTaHA 1 TeKCaHa.

OrtBet Ha Bonpoc Ne 7

B cBs3M ¢ mocTeneHHBIM HCTOLIEHHWEM 3aracoB HedTH Bo3pacTaeT H00bIYa
HPUPOJHOTO Ta3a, 3arachl KOTOpOro Ooublie, a J00bYa 3KOHOMHYECKH Oolee
BBIFO/IHA. Bo3pacTaet Taroke Jo0bYa KAMEHHOTO YIS

OrtBeT Ha Bonpochbl Ne 8-9

OcHOBHBIC HE(TEPOIYKTHL:

1) BensuH cocTonT U3 cMecH H30MepoB YIiIeBoIopoioB ot nentana CsHy, 1o noxe-
kaHa C,H,s. BeH3MH MPAMEHSIOT KaK TOILIMBO ISl aBTOMOOIITBHBIX IBUTATENICH.

2) Jlurpoun conepxut yrieBomopoxbl oT okraHa CgHyg mo Terpanexana
C14H;0 ¥ Taxoke npuMeHsieTcst Kak roprouee JUist ABUraTeNeH.

3) Kepocun cocrout u3 yrieBonoponos ot goaekana CjpHyg 1o rexcagekana
Ci6H34 1 mpuMeHsieTCsl Kak roproyee sl peaKTUBHBIX JIBUTATEINICH.

4) I'a30iiJib COCTOUT U3 YIIIEBOMOPOIOB OT meHrtanekana CsHi, 10 siiko3ana
CyoHy, v mpuMeHsieTcs Kak JU3ebHOE TOIIINBO.

5) MasyT conepskuT yrieBoJOpOIBI C YHCIOM aToMoB yriepoaa 6omnee 20. Ero
NPUMEHSIOT KaK TOILUIMBO ISl AJIEKTPOCTAHLMI M KOTeNbHbIX. Kpome Toro, u3 mMa-
3yTa IpH JaITbHEHIIEH TeperoHKe oMy JaroT CMa309IHbIE Macia, Ba3eluH, apaguH.
OcTaTKy 10CyIe MEePEeroHKH — I'yAPOH — UCIIONB3YIOT B CTPOUTENLCTBE.

OtBeT Ha Bonpoc Ne 10
B npousBoicTBe UCHOJB3YIOTCS CIEAYIONIME CMa30uHbIC Macia: aBTOTPaK-
TOpHBIE, ABUALIMOHHbIC, MHyCTPUAIIBHBIC.

OrtBeT Ha Bonpoc Ne 11

IMeperonka HedTH OCYIIECTBISIETCSI B YCTaHOBKE, KOTOpast COCTOUT 3 TPyO-
4aTo meun 1, peKTH(HUKAINOHHOH KOJOHHBI 2 ¥ XOJNOo[MIbHNKA 3. B neun Haxo-
IUTCsI 3MeeBHUK (TpyOomposox). [To TpyOorpoBomy HelpepsIBHO mogaeTcst HeTh,
rze oHa Harpepaercs 10 320-350 °C u B Buze CMECH XKHUIKOCTU U IIapOB IOCTY-
HaeT B PeKTU(QUKALMOHHYIO KOJIOHHY (CTAIBHOM IMIMHAPUYECKUH anmapar Bbl-
cotoii okono 40 M). BHyTpr OHa MMeeT TOpPU3OHTANBHBIC TIEPETOPOAKU C OTBEP-
CTUSIMH, TaK HasblBaeMble Tapeiku. [lapel HeTH HomaloTcst B KOJOHHY U depe3
OTBEPCTUs MOJAHMMAIOTCSI BBEPX, IIPU 3TOM OHH IIOCTEIICHHO OXJIKHAIOTCS U
CKIDKAIOTCSI. MeHee JeTyune yTIeBOJOPOAbI KOHACHCHPYIOTCS YK€ Ha IIEpPBBIX
Tapenkax, 00pa3ys rasoiiiesylo ¢paxiuio. Beime cobupaercs kepocHH, a 3aTeM —
nmrpovH. HauGonee nerydue yrieBoiopobl BEIXOJAT B BUJIE IIAPOB U3 KOJIOHHBI
U CKIDKArTCs, 00pa3ys OeH3mH. YacTh OeH3MHA MOAAeTcsi 0OpaTHO B KOJOHHY
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JUISL OPOILIEHHMS TTOJHUMAIOIIMXCS TTApOB. DTO CIOCOOCTBYET OXJIAXKICHHIO U KOH-
JICHCAIIMM COOTBETCTBYIOIIHMX YIJIEBOAOPOJOB. [ JIaBHBIH HEJTOCTATOK IEPErOHKH
He(Tn — Maislil BeIxox OensuHa (He 6omee 20%).

OrtBeT Ha Bonpoc Ne 12
KpexnuHrom HaspIBaeTCs IPOLECC PaCIIEIUICHUs] MOJICKYJ YIJIEBOAOPOAOB Ha
MOJIEKYJIBI YTJIEBOJIOPOJOB C MEHBIIINM YHCIIOM aTOMOB yriepona. M3 okrana obpa-
3yercst cMech OyTaHa 1 OyTeHa, a U3 JOIeKaHa CMECh I'eKCaHa 1 FeKCeHa:
CgHy3 = C4Hyo + C4Hg
Ci2Hys = CHys + CoHya
Dta cxeMa ABJISeTCs YIPOIIEHHON, Ha CaMOM Jielie 00pa3yroTcs 0omee CIox-
HBIE CMECH TIPOJYKTOB.

OtBeT Ha Bonpoc Ne 13

B HedTH COmepKUTCA MHOTO YIJIEBOJOPOIOB C PA3IHYHBIM YHUCIOM aTOMOB
yriiepona B MoJieKysie. BeH3UH COCTOMT M3 CMECH W30MEPOB YIJIEBOAOPOIOB OT
nenrana CsHj, 1o nonexana C,,Hys, Ha xoTopble npuxoaurcst okoso 20%. Oc-
TaJILHOE COCTABJISIIOT YIJICBOAOPO/IbI C YHCIIOM aTOMOB yriieposa Gosee 12.

Ortser Ha Bonpoc Ne 14

Ortser. B nponecce neperonk# HehTH MPOUCXOMUT MPOCTO Pa3eNCHHE yTIIe-
BOZIOPOJZIOB C Pa3iIMYHBIMU TEMIIEPAaTypaMH KHUIIEHHS, TO €CTh 3TO (hM3MUECKHil
nporecc. [Ipu kpeknHre NpoMCXOAUT TAKKEe PACIIENIEHUE MOJEKYJ YIIeBOO-
POZIOB Ha MOJIEKYJIBI YTJICBOJOPOAOB C MEHBIINM YHCIOM aTOMOB YIJIEPOAa, TO
€CTb 9TO XUMHYECKUI TIpo1iecc.

OrtBeT Ha Bonpoc Ne 15

TepMudecknii KPEKUHT TIPOUCXOIUT NP CUIILHOM HarpeBaHWH, a KaTalIUTH-
YeCKUH MPOBOJUTCS B MPHCYTCTBHHM KaTauu3atopa W Oiaromaps 5TOMY MOXKHO
HpUMEHATh Oosice HHU3KYIO TeMIepaTypy. B OeH3nMHe TepMUUEeCKOro KpeKHHTa
CoJIep KaTcsl B OCHOBHOM YIJIEBOJIOPO/IbI C HEPA3BETBICHHOI 1iebio. Kpome Toro,
B HEM MHOTO HENpPEIEIbHBIX yIIIEBOJOPO/IOB.

B GeH3uHEe KaTaIUTHYECKOTO KPEKHMHIa COAEpXKaTcs TIIaBHBIM 00pa3oM IIpe-
JIeJTbHbIE YTIIEBOAOPOIBL, IIPHYEM B OCHOBHOM 3TO YIJIEBOJOPOJBI C PAa3BETBIICH-
HBIMH LICTISIMH.

IMosToMy GEH3HMH KaTaJUTHYECKOrO KPEKUHTa 00JanaeT OoibIuel JeToHamu-
OHHOHU CTOMKOCTBIO (M3-32 HAJIMYMS Pa3BETBICHHBIX YIJIEBOIOPOIOB) M OOJIbIIei
YCTONYMBOCTBIO K OKHCJICHHIO (M3-32 MEHBILETO COJCPIKAHHs HENpPeIeNbHBIX Y-
JIEBOZOPOJIOB) U SIBJISICTCS ITI0TOMY 0O0JIee LIEHHBIM TOILTHBOM.

OrtBeT Ha Bonpoc Ne 16

B KpekuHr-OeH3MHE COAEP)KUTCS MHOTO HEIPEIENbHBIX YIJIEBOJOPOIOB
(ocoOeHHO eci 3TO OSH3MH TepMIYeCKoro Kpekunra). [loaromy, eciam no6aButh
K KPEeKHHT-0eH3UHY OpOMHOH BOJIBI M XOPOIIO BCTPSIXHYTH (IIOCKOJIBKY OCH3HUH C
BOJIOI HE CMEIIMBACTCS, HO OpOM B OCH3MHE PACTBOPHM JIyHIIle, YEM B BOJIE), TO
OpomHasi Boga OOECHBETHTCS, TaK KaK MPOU3OMICT PEaKUus HPHCOCINHEHHUS
OpoMa K alKeHaM.
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OrtBeT Ha Bonipoc Ne 17

Ipn TepmudeckoM KpeKHHre 00pa3yercst JOBOJBHO MHOTO Ira3000pa3HoOro
9TUJIEHA, KOTOPBIH MOXET OBITh MCIIOJIB30BaH I MPOHM3BOJCTBA IIOJIMATHIICHA,
3THJIOBOTO CITUPTA, STHIICHIIIUKOJIS.

OrtBet Ha Bonipoc Ne 18
Ipy cunbHOM HarpeBaHWM B MPHCYTCTBUM KaTaIM3aTOpa MPOUCXOIHUT apo-
Maru3anys HeTh, TO eCTh IPEBPaLEeHNE COePIKAIIUXCsl B HE)TU MpeleIbHbIX
YIIIEBOZIOPOJIOB B apoMartrnyeckue. Hanpumep, U3 rexcana oopasyercs 6eH3001:
CH

/
t, Pt e e
CH;-CH,-CH,~CH,-CH,-CH; —~ ‘ H +4H,
HC CH
e

Kpome Toro, mpoucxomsr Te ke MpOLECcChl, YTO U NPU KPEKUHre, TO €CTh
MpeBpanieHie yriaeBoJOPOIOB C JUIMHHBIMHU LEMSMHU B YIJIEBOAOPOABI C MEHb-
LIMM YUCIIOM aTOMOB yIJepoja

OHM 3aTeM TaKKe MPEeBpaIlAIOTCd B apOMAaTUYECKUE YIIIeBOAOPOobl. Takum
00pa3oM, OCHOBHBIMH HPOIYKTaMH SIBIISFOTCS] ApOMAaTHUECKUE YTIICBOIOPO/IBL:

OrtBet Ha Bonpoc Ne 19

Ipyu KOKCOBaHMHM YTIISL, TO €CTh IPH CHJIHFHOM HarpeBaHuH 0Oe3 JOCTyIa BO3-
JyXa, MOJTy4aroT CJIEIYIOIe OCHOBHBIE MIPOIYKTHI:

1) KoxkcoBelif ra3, copepKaiinii MeTaH, BOIOPO/, aMMHUAaK, TUJICH, Mapbl OCH-
3011 ¥ TOJTyOJIa.

2) KaMeHHOYTONIBHYIO CMOITY, COIEpIKAlyt0 OSH30II, TOTYOJI, KCHIIONbL, ApY-
THe roMOoJIOoTH OeH3011a, HadhTanrH, PEeHOI.

3) HagcmonbHyro Bofy, COleprKallyto aMMHUaK U (heHOI.

4) Kokc, npeCcTaBIIsIonHid cO00H MPaKTHYECKH YHUCTHIH YIIepo.

Ortset Ha Bonpoc Ne 20

Kokc mpezncTaBsieT ocTaToK MOCIe KOKCOBAHHSA, TO €CTh CHIIBHOTO HarpeBa-
HUs Oe3 ocTyma Bo3dyxa, kameHHoro yrisi. Koke mpencrasmsier coboit mpakTu-
YECKH YMCTBIA yIJIEpOA U MPUMEHAETCS] B METAJUTYPIrUM JJIsl BOCCTAHOBIICHUS Me-
TaJUIOB U3 Py/.

OrtBeT Ha Bonpoc Ne 21

a) VI3 kaMEeHHOYTOJIBHOM CMOJIBI BBIJCISIFOT OCH30JI, TOIYOI, KCUIIONbI, JpY-
rue romosoryu OeH3ona, HadTaMH, EeHoN. ApOMaTHYECKUE YIIIEBOJIOPOIBI IPH-
MEHSIIOTCSL KaK pacTBOpUTENH. BeH3o, Tomyon, (heHON NPUMEHSIOTCS I IPOn3-
BOJICTBA JICKAPCTBEHHBIX BEILECTB, KPACUTENICH, B3PHIBYATHIX BELICCTB.

6) W3 HajCMOJIBHOM BOIBI BBIACIAIOT (DEHON, & TAK)KEe aMMHAK, TPUMEHSIO-
HIuiics JUTs MPOU3BOJICTBA yIOOPEHHH.

B) VI3 KOKCOBOr'0 ra3a HOJy4aroT METaH, BOAOPOJ, aMMHaK, 3THIICH. AMMHaK
UCIOJIb3YeTCs s IIPOM3BOACTBA yAOOPEHUH. DTUICH UCIIONB3YIOT JUIS HOTyde-
HHS TOJIMATUIICHA, STUIIOBOTO CIIMPTA, STUIICHITIMKOISL.
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OrtBeT Ha Bonpoc Ne 22

INonmyueHne apoMaTHYECKUX YIIEBOJOPOJIOB M3 KaMEHHOYTOJBHON CMOJIBI CO-
CTOMT IIPOCTO B MX BBIJEJICHUH B YUCTOM COCTOSIHMM. V3 HedTtu apoMarHueckue
YITICBOAOPO/IbI TIONYHAIOT B PE3yJIbTaTe apOMaTH3alUK MPECIBHBIX YIIIEBOJOPO-
noB. Hanpumvep, rexcan npeBparmaercs B 6eH307, a TeITaH — B TOIYOJI:

CH

HC/ \CH

H +4H,

t, Kar ‘

CH34CH24CH2*CH24CH2‘CH3 —_—
HC CH
\ /
CH
CHj3
C

0\4

C

H
CH;—CH,—~CH,-CH,—CH,~CH,-CH; ~——> H +4H,
HC CH

t, KaT H ‘

/

N
7
CH

OtBeT Ha Bonpoc Ne 25

1) Bo3MOXXHO OCYyILIECTBUTH HETIOCPEICTBEHHOE IMAPHUPOBAHKE YT, TO €CTh
B3aMOJCUCTBHUE yIiepoaa ¢ BoxoponoM. IIpu aTom obpasyercs cmech npeaenib-
HBIX YITIEBOJOPO/JOB!

nC + (n+ )H; = C;Haper

2) IIpu mporyckaHuM BOASHOTO IOpa Yepe3 pacKaleHHBIH yroyib 00pasyercst

BOJISTHOU ra3 — cMech okcra yriepoaa (II) Bogopona:
C+H,0=CO+H,

W3 BoasiHOTO Ta3a Mpy HNOBBILICHHOH TeMIIepaType U B MPUCYTCTBUH KaTau-

3aTOpa MOXKHO IOJIyIUTh CMECh NPEIeIbHBIX YTIIEBOIOPOIOB!
nCO + (Zn + 1) H2 = CnH2n+2+ nH20

Pemenue 3agauu Ne 1
W3 Bcex KOMITOHEHTOB Ia3a TOpAT METaH, 3TaH 1 MPOMaH:
CH, + 20, = CO, + 2H,0 (1)
2C,Hg + 70, =4CO, + 6H,0 (2)
C;Hg + 50, =3CO0, + 4H,0 (3)

BrrancimM 06beM MeTaHa, 3TaHa | IpoIlaHa:

V(CHy) = c(CHy) - Vo =09 1 M =09 M (1)
V(CyHg) = ¢(CoHg) * Viasa = 0,05 - 1 > = 0,05M° (2)
V(C3Hg) = ¢(C3Hg) * Vi = 0,03 - 1 M° = 0,03 M* (3)

Jlnst periieHnst BOCIIONB3yeMCsl CIISICTBHEM M3 3aKOHAa ABOraJpo: 00beMHbIe
COOTHOUIEHHUS Ta30B PaBHBI UX MOJbHBIM cooTHomeHusM. [lo ypaBHeHnto peak-
mu (1) s cxxuranus 1 Mok MeTaHa HeoOxoauMo 2 Mois kuciopopa. Ilycts
s cxuranms 0,9 M° METaHa HyXKHO X M° KHCI0poza. COCTABHM IIPOMOPLIHIO:

1 09 0,9-2

— ,X= =1,8M3
2 X 1
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Io ypaBHeHmio peakuuu (2) IS CKHTaHUS 2 MOJb 3TaHa HEoOXomumo 7
Moub Krciopoza. ITycrs muist cxuranms 0,05 M 9TaHa HYXHO y M> KHCJIOPOJA.
CocTaBUM IPOTMOPIIHIO:

2005 0,025.7 0175 a0

7Ty

Mo ypaBHeHnto peakiyy (2) ist CKUTaHUS 1 MOJIB IIpoIIaHa HEOOXOIUMO 5

MoJib kuciopoaa. [lycts ast oxuranus 0,03 M MpoIaHa HY’KHO Z M KHUCIIOpOJa.

CocTaBUM HPOHOPIIHIO:

1003 0035 (0
5 z 1
Taxum 06pazom, il cUTaHus raza Heooxoaumo 1,8 + 0,175 + 0,15 = 2,125
M kucnopona. B Bo3ayxe conmepxkurcs npumMepHo 21% kucnopona mo o0bemy,

w 0,21. Beraucianm o0beM Bo3yxa, He0OXOIUMBIH IUTsl COKUTaHUS ra3a;
V(O V(0,) 2125m°
C(OZ): ( 2) ’Vsoﬂv: ( 2):
Viosn c(03) 0,21

Oteert: Heobxoaumo 10,12 M BO3/1yXa.

~ 10,12 M

Pemenue 3agauu Ne 2
Monekymspaas Gpopmyna renrana C,;H¢. YpaBHeHHe cropaHus remnrata:
C/Hy6 + 110,=7CO, + 8H,O

Bbruncium MoJIsIpHY!O Maccy renrTaHa:

M(C7H;6) =12 -7 +1 - 16 = 100 r/monb
BblunciiuM KoIM4ecTBO BELECTBA TENITaHA:
m(C;Hy) 1000
M(C,H,;) 100r/moms

Ilo ypaBHEHWIO peakiu AJis CKUraHust 1 Moyb rentaHa Heobxomumo 11
MOJIb KHciopoza. [Iis peleHns: BOCIONb3yeMesl CIISICTBUEM U3 3aKOHA ABOTraj-
po: 0OBEMHBIE COOTHOIICHUS Ta30B PaBHBI MX MOJBHBEIM cooTHomeHwmsM. I[o
YPaBHEHHIO PEeaKLUM JUlsl CXKUTaHus 1 Mojb rentaHa HeoOxoxumo 11 mMonb Ku-
ciopozaa. Ilyers s cxuranus 10 Monb rentaHa HyXHO X Moib Kuciopoaa. Co-
CTaBHUM IPOIIOPIHIO:

=10 monb

V(CHuy) =

iz&, x:ﬂ =10 moib
11 x 1

Brrancimm 06beM kucioposa:

V(0,) =V(0,) - Vy= 110 Mo - 22,4 n/Moi1b = 2464 11.

Taxum 00pa3om, I CKUTaHUS TenTaHa HeoOxomumo 2464 i kucnopona. B
BO3IyXe conepkutcst mpumMepHo 21% kucnopona o oobemy, win 0,21. Berawc-
MM 00BbEM BO3yXa, HEOOXOIUMBIH [UIS COKUTAHUS IeNTaHa:

V(0y) |, _ V(0y) _ 2464x
Vaer 7 ¢(0,) 0,21
OtBer: HeobxommMo 11,7 M° Bozayxa.

c(0y) = ~ 11700 1=11,7 »*

Pemenue 3agauu Ne 3
Morekynsiprast popmyina oktaHa CgHyg. YpaBHEHHE CropaHHs OKTaHa:
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2C8ng + 2502 = 16C02 + 18H20
Ilo ypaBHeHHIO peakiuu U3 2 MOJIb OKTaHa oOpasyercs 16 Monb okcuaa yr-
nepoaa (IV). IlycTs u3 5 Monb OKTaHa MOMYYUTCS X MOJIb okcuna yriepona (IV).
CocTaBuM IPOHOPLHIO:
2 5 16-5
== x=
16 x 2
Boruncnum MossipHyto Maccy okeuaa yriepona (IV):
m(CO,) =12 + 16 - 2 = 44 r/mons
Brrunciium maccey oxcuaa yrieponaa (IV):
m(CO,) =Vv(CO,) - M(CO,) =40 moJb - 44 r/monb = 1760 r = 1,76 xr.
Beruncium o6wem oxkcuna yraepona (IV):
V(CO,) =Vv(CO,) - Vi =40 monb - 22,4 n/monb = 896 1.
OrtBert: nonyuurcs 896 i1, unu 1,76 xr okcuna yriepoaa (IV).

=40 mMonb

I'maBa VII. CiupTsl ¥ (heHOJIBI

3agauu k §1 (ctp. 85)

OrtBet Ha Bonpoc Ne 1

Crnupramy Ha3bIBAIOTCS MPOU3BOJHBIC YIJIEBOAOPOJOB, B MOJIEKYJIaX KOTO-
PBIX OIMH WM HECKOJBKO aTOMOB BOJOPOJA 3aMELICHbl Ha TMIPOKCHIIBHBIC
rpymmsl OH.

CH;-OH CH3;—CH,-OH CH;-CH,—CH,-OH
METaHOJ 3TaHON MpoIaHon-1
(METUIIOBBII CIIHPT) (9THIIOBBIi CTIHPT) (TIPOTTHIIOBBIi CITHIPT)
CH;-CH-CH; CH;—CH,—CH,~CH,—OH
\
OH
TIPOTIAHOJ-2 Oyranon-1
(M30IPOMNIIOBBIH CIIUPT) (OyTHIIOBBII CIIHPT)

OtBeT Ha Bonpoc Ne 2

Ha ocHOBE 31€MEHTapHOTO aHaJIM3a CIIUPTa MOXKHO OHPEICIUTh COOTHOLIE-
aue Mexxay C : H : O. 3Has mIoTHOCTs MapoB CIHpPTA O BOIAOPOIY, MOKHO BBI-
BECTH M MOJICKYJISIPHYIO (hOpMyITy CIipTa.

OtBeT Ha Bonpoc Ne 3

- H H H
:0:H o - e e

. H:C:0:H H: C: t O+H

BOJA METWIOBBIH CIIUPT STUJIOBBI CIIUPT

B Monekyite BoJpl XMMHUYECKHE CBSI3H MEXTy aTOMaMH BOAOPO/A M KUCIOPO-
J1a 00pa3yroTcs 3a cueT NepeKpbIBaHMs ls-opOuranel aToMOB BOJOpoJa U 2p-
opOuTaiei aroMa KucIopoaa.

59



sO

2s
s @”

B Momekynax CImpTOB CBS3b MEXTYy aTOMOM BOJOPOAA THIPOKCHIIBHOM
IPYIIIBI K aTOMOM KHCJIOpOZia 00pa3yeTcst TOYHO TaK XKe — 3a CYeT NePEeKPbIBAHMs
Is-opbuTaneii atoma Bomopoma W OJHOW W3 2p-opOWTaiell aTomMa KHCIOpOAa.
Bropas p-opOuMTANE aTOMa KHCIOPOJA INEPEKPHIBACTCS C THODHIHON Sp-
opOuTaspIo aTOMa yIiiepoa, 3a cueT yero oopasyercs cBsizp C-O.

Orteet Ha Bonipoc Ne 4

ATOM BOJIOpOZIA, CBSA3AHHBIN C aTOMOM KHCIIOPOJa THIPOKCHIBHON TPYTIIHL,
SIBISIETCSL 00JIee MOABIDKHBIM, TO €CTh OH JIETKO 3aMeIaeTCs, HallpuMep, Ha aTOM
HaTpHs:

2CH;0H + 2Na = 2CH;Ona + H,T

D10 OOBSACHIETCS TeM, YTO 3JIEKTPOOTPULATEIBHOCTh KHUCIOPOAa HAMHOTO
6oJblIIe MEKTPOOTPULIATENBHOCTH YTIIIepoa, ceoBaTenbHo cBsi3b O—H spiser-
cs1 Oonee mosipHOIL, ueM cBsizb C—H, u nerde paspeiBaeTcsl.

OrtBet Ha Bonipoc Ne 5

JI1st CIIIPTOB XapaKTePHBI 1B BUA N30MEPHH:

1) M3omepust  yriaepodHOro ckesiera, Hampumep Oytanoi-1 (OyTHiIOBBIHA
CIHPT) ¥ 2-METHIIPONAHON-1 (M300y THIIOBBIHA CIIUPT):

CH;—CH,-CH,-CH,-OH CH;-CH-CH,-OH
|
CH;
GyTranon-1 2-MeTHINPONaHoI- |

2) Nzomepust moJI0KEHUS] TUIPOKCHUIBHONW TPYHIIBI, HanpuMep, OyTaHon-1 u
OyTaHoN-2 (BTOPUYHBIN OyTHIIOBBIN CIIUPT):

CH;—CH,—CH,-CH,~OH CH;—CH-CH,—CH;
|
OH
Gyranoi-1 GyraHoin-2

OtBet Ha Bonpoc Ne 6

CH;—CH,—CH,~CH,—CH,-OH CH;—CH,—CH,~CH—-CHj;
|
OH
neHTaHon-1 MEHTAHOI-2
CH;-CH,—CH-CH,—CH; CH;-CH,—CH-CH,-OH
\ \
OH CH;
TIeHTaHOI-3 2-meTrinoyTaHoi-1
OH
|
CH;—CH-CH,-CH,-OH CH;—CH,—C—CH;
| |
CH3 CH3
3-metunOyraHoi-1 2-MeTHI0yTaHOI-2

60



CH;

|
CH;-CH-CH-CH; CH;-C-CH,-OH

[ |
CH; OH CH;
3-metnnOyraHoi-1 2,2-auMeTHiponaHo-1

OrtBeT Ha Bonpoc Ne 7
INpu xJ10pHpOBaHUY IIpONaHa 00pa3yeTcsi CMech M30MEpPOB — 1-XJIOpIponaHa
u 2-xnoprponaHa. FzoMeps! IMEIOT U pa3HbIe TEMIIEPATYPBI KUIMEHUS U UX MOX-
HO Pa3JenuTh IePETOHKOM.
2CH;-CH,—CH; + 2Cl, —> CH;—CH,—CH,—Cl + CH;~CH—-CH; + 2HCl
\

Cl
[pu B3aumoseiicTBUM 1-XJIOpIIpONaHa ¢ BOAHBIM PACTBOPOM IIEIOYH TPOKC-
XOIMT 3aMeIeHHe aToMa XJIopa Ha MMAPOKCHJIBHYIO IPYIIy U oOpasyercs mpo-
maHoj-1:
CH;-CH,—CH,—Cl + NaOH = CH3—CH,~CH,~OH + NaCl

OtBet Ha Bonpoc Ne 8
MertaHoJ NOJy4aroT U3 BOASHOTO Ta3a — CMECH BOJIOPOJa U OKCHJIA YIileposa
(II), obpasytoreiics mpH NPOITyCKAaHWH BOASHOTO Tapa Yepe3 PaCKaIeHHBIH yTrollb.
C+H,0=CO+H, CO+2H,=CH;0H
OTaHOJ NOJIyYalOT B OCHOBHOM THMApAaTalliel STHJICHA — NPHCOCANHCHHEM
BOJIBI K 9THJICHY B IIPUCYTCTBHHU KHCIIOT:

.
CH,~CH, + H,0 —H+1> CH,-CH,-OH
DTAHOJ TIOJTYYArOT TAKXKE MPH CIUPTOBOM OPOKEHHH TJTIOKO3bI, TOTyYacMOi
[PH THAPOITH3E KpaxMmalia Wid HEJUTI0JI03bL:
CeH 1206 = 2C,H;OH +2CO,

Ortser Ha Bonpoc Ne 10

BonopopHas cBsi3b — 0coObIH BUI XUMHYECKOH CBs3U. BonopoaHas cBsi3b 00-
pasyercsl, HapuMep, MEXIy MOJIEKyJIaMU BOABL DJIEKTPOOTPHLATEIBHOCT KH-
CJIOPOZla HAaMHOI'O BBIIIE, YeM JIEKTPOOTPULIATENBHOCTh Bopopoza. [loaromy
3NIEKTPOHEIL, 00pasyromue csi3b O—H, cMemeHsl k atoMy kuciopona. B pesynb-
TaTe Ha aTOMe BOIOpoJa o0pasyeTcs IOJOKHUTEIBHbIN 3apsi], a Ha aTOMe KUCJIO-
pozia — oTpHULATeNbHbIA. PasHOMMEHHBIE 3apsiibl NPUTATUBAIOTCS APYT K APYTY,
MO3TOMY MEXJIy MOJICKYJIaMH BOJBI 00pa3yeTcsi BOJOPOAHAsS CBSI3b 3a CUET ITUX
CHJI IIPUTSDKEHUS. [IpOYHOCTH BOJIOPOHOM CBS3M HAMHOTO MEHBIIE, YeM OOBIY-
HOU XMUMHYECKOH CBSI3H.

Ortser Ha Bonpoc Ne 11

B crprax mMexay MoieKynamu oOpasyeTcst BOJOPOAHAs CBSA3b, TO3TOMY MO-
JIEKyJIbl yAePKUBAIOTCS BMECTE TOpa30 CHIIbHEE, 9eM MOJIEKYJNbl yIIeBOAOPO-
noB. [ToaToMy utst TOro, 4ToObl NEPEBECTH CIUPTHI B ra3000pa3HOE COCTOSHUE,
HEoOXOIMMO 3aTPaTUTh Topa3o OoJIblIe SHEPTUH, TO €CTh HarpeTh 10 Oosee Bbl-
COKOI TeMIIepaTyphl, YeM yTIIEBOJOPOIBL.
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OrtBeT Ha Bonpoc Ne 12
1) ATom BomOpoAa THIPOKCHIBHON TPYIIIBI JIETKO 3aMEIAaeTCsl Ha aTOMBI
IIEJIOYHBIX METAIIOB, IPH 3TOM BBIJEISETCS BOIOPOJ:
2CH;0H +2Na = 2CH;ONa + H, T
2) [Ipy cumbHOM HATPEBaHUH MPOMCXOIUT NETHApATAlus CIHUPTOB M 00pa-

3YHOTCA aJIKCHBI:

CH,~CH,-OH 12504200°C py _cH, + H,0

3) Ilpu Gonee OCTOPO’KHOM HAarpeBaHUY IPOHCXOAUT MEXKMOJICKYJISIpHAS Jie-
THAPATAIs, TO €CTh OJJHA MOJICKYJIa BOABI OTHICIUIIETCS OT JIBYX MOJEKYII CITHp-
Ta ¥ 00pa3yIoTCs IPOCTHIE S(UPHL:

2CH,-CH,-OH 12302 120°S oy cH,-0-CH,-CH; + H,0

4) CimpThl B IPUCYTCTBUH KaTaJH3aTOPOB — HEOPTAaHUYECKUX KHCIIOT — pea-

THPYIOT C KapOOJIOBBIMH KHUCIIOTaMH C 00pa30BaHUEM CIIOKHBIX I(DHPOB:

0 0
7 H,S04, t V,
CHs— C< +CH;~CHy-OH ——> CHy— c< +H,0
OH O-CH,-CH;

5) CiupThl pearupyror ¢ rajJloreHOBOOPOAAMH, IIPH STOM IPOMCXOIUT 3aMe-
IIEHNe TUIPOKCUIIBHOM IPYNIBI HA aToM rajoreHa. J{jisi GONBIIMHCTBA CIIHPTOB
9Ta peakuysi IPOTEKAET B IPUCYTCTBUM KOHLICHTPHPOBAHHON CEPHON KUCIIOTHI.

H
CH,-CH,-OH + HCl 2944 el _cH,-c1+ 1,0

6) IlepBuyHBIE CIUPTHI OKUCIIIOTCST OKCHJAM MEOW TIPH HArpeBaHHH, IPH
3TOM 00pa3yIoTcs albAETUAbL:

0
Y
CHs-CH,-CH,-OH + Cu0 —— CH;—CHZ—C< +CutH,0
H

HpI/I OKHCJICHUH BTOPUYHBIX CIIMPTOB 06pa3y}o*rcx KCTOHBI:

CH; CH-CH; + O —> CH;-C-CH; + H,0
Il

\
OH 0]

7) Kak n Bce opranndeckue BEIIeCcTBa, CIUPTHI TOPST ¢ 00pa30BaHMEM OKCH-
na yrinepoza (IV) u Bogsr:
CszfoH + 302 = 2C02 + 3H20

Orteet Ha Bonpoc Ne 13
[Ipu narpeBanuu nponaxosna-1 B MpUCYTCTBUM CEPHOIN KUCIOTHI IPOUCXOAUT
JETHAPATANysl — OTIIETUICHHE MOJIEKYIIBI BOJBI — M 00pa3yeTcs IPOITHIICH.

CH, CH, CH, oH 12594200°C oy _cy cn, + 1,0
[Mpu npucoeaMHEHUK BOJBI K IPONUIICHY 10 NpaBuily MapKkoBHHKOBa oOpa-
3yeTcst IPOMaHo-2:

N
CH,~CH-CH, + H,0 -t CH,-CH-CH,

|
OH
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OrtBeT Ha Bonpoc Ne 14

MeraHoJ MIMPOKO NPHUMEHSETCS B XUMHYECKOH IPOMBIINUICHHOCTH KaK pac-
TBOPHTEJIb. DTAHOJ IPUMEHSIOT B IUIIEBOH U Map(roMepHO-KOCMETHYECKOU PO-
MBIIUICHHOCTH, B JIAKOKPACOYHOH M XMMUYECKOH MPOMBIIUICHHOCTH KaK PacTBO-
puTenb. 13 sTaHona Takke HOIy4aroT yKCyCHYIO KHCIIOTY.

OrtBeT Ha Bonpoc Ne 15

MeraHon — CHUJIBHBIM sJI, €r0 IPUEM BHYTPb BbI3bIBACT CICHOTY U 3aTe€M
cMepThb. OnmacHo Takke BABIXaHUE TTAPOB METAHOIA.

OtaHon 00namaeT HAPKOTHYECKHM AEHCTBHEM Ha opraHmsM. llocTostHHOE
yIoTpeOIeHne aaKoroys NPUBOANT K IPHBBIKAHUIO K HEMY M BO3HHKHOBEHHIO
HApKOTHYECKOH 3aBUCHMOCTH (AJIKOrosiu3M). [10CTOsIHHBIHN ITpreM aKorois mpu-
BOZUT K 3200JI€BaHMSAM Pa3IMYHBIX OPTaHOB — MEYEHH, TIOYEK, OPraHOB ITHIIEBA-
penusi. [IpreM BHyTph O4eHb OONBIINX KOJIHMYECTB 3TAHOIA MOXKET HPHBECTH K
CMEpTEILHOMY HCXOLY.

OrtBeT Ha Bonpoc Ne 16

a) DTaH U3 MeTaHa MOXKHO TIOJy4YHTh B [BE CTaAuH. [Ipy XJIOPHPOBAHUH Me-
TaHa 00pa3yeTcst XJIOPMETaH:

CH, + CL, = CH;Cl + HC1
[pu B3auMoIEHCTBIM XJIOPMETaHA C HATpHeM 00pa3yeTcs 3TaH (peakiwst Bropiia):
2CH;Cl1 + 2Na = CH3;—CH; + 2NaCl

W3 sraHa B [B€ CTa ¥ MOXHO HOJIYYUTH 3TaHOJ. [IpH XJIIOpUPOBaHHH dTaHA

o0pasyeTcsi XJI0pITaH:
CH34CH3 + Clz = CH3*CH24C1 +HC1

Ipu neiicTBUM HA XJIOPITaH BOJHOTO PACTBOpA IIEIOYU IIPOMCXOMIUT 3aMe-

IICHHE aTOMa XJIOpa Ha THAPOKCHIIBHYO IPYIITY U 00pa3yercs 3TaHOI.
CH34CH2*C1 +NaOH = CH;;*CHz*OH + NaCl

DTaH U3 3TAHOJA MOXHO MOJYYUTh TaKKe B JBE craguu. [Ipu HarpeBaHWH

3TaHOJIA C CEPHOM KUCIIOTON [POUCXOIUT JETHIPATALHS U 00pa3yeTcs STHIICH:

CHy-CH,-0H 1289200°C oy o1, + 1,0

Ipu rugpupoBaHny 3TUIEHA HaJl KaTaIu3aTOpPOM 00pa3yeTcs ITaH:
Ni
CH,=CH,+H, —> CH;-CH,
6) [Ipu HarpeBaHMM ITAHOJA C CEPHOM KUCIOTOM MPOUCXOMNUT ACTHAPATALHS
1 o0pazyercst STUIICH:
CH}*CHzfoH CH2=CH2 + Hzo
IMpu runprpoBaHny STHIICHA HaJl KaTaJIM3aTOPOM 00pasyeTcs ITaH:
Ni
CH,=CH, + H, — > CHy-CH
IMpu xopupoBaHuM STaHa 00Pa3yeTCs XIOPITAH:
CH,—CH; + Cl = CH;—CH,—Cl1 + HCl
W3 xnopstana B 1B€ CTaUM MOXKHO NOIYy4UTb YKCYCHBIH anbiaerua. [Ipu aemcr-
BHUHM Ha XJIOPITAH BOJHOTO PACTBOPA IETIOUH 00pa3yeTcst 3TaHOIL.
CH;-CH,—Cl + NaOH = CH;—CH,—OH + NaCl
Ipu HarpeBaHNM STAHOJ OKHCIISETCS OKCHAOM MEIH B YKCYCHBIN allbAeTHA:

H,S04, 200 °C
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0

v

CH;-CH,-OH + CuO —-»> CH3—C\ +Cu+H,0

H
B) ByTajmeH MOXHO MOMyuMTh HEMOCPEACTBEHHO M3 STUIOBOTO CIMpPTA IMPH
HArpeBaHNH B MIPHCYTCTBUM KAaTAIM3aTOpa, IIPH STOM MPOUCXOIUT OTHOBPEMEHHOE
JeruapupoBaHye (OTIIEIUICHHE BOJOPO/A) U AeruapaTanys (OTIIEIUICHHE BOMIBI):

2CH,-CH,-OH > CH,=CH-CH=CH, + 2H,0 + H,
r) Tlpu cuabHOM HarpeBaHHH KapOoOHATa KaJbLHs C YIJIEpOIOM o0pasyercs
KapOua KanbLus:

2CaCO; +5C —— 3C0, +2CaC,
[pu neticTBum Ha KapOMI KaNbIHs BOAOU ITOY9aeTCsl alleTHIICH:
CaC, + 2H,0 = HC=CH + Ca(OH),
DTUIOBBII CIIUPT U3 alleTHIICHA MOYKHO MOJTy4YHTh B JiBe craxuu. [Ipu rumpu-
POBaHMH aLleTHIICHA B IPUCYTCTBUH KaTalIM3aToOpa 00pa3yeTcs STHIICH:
CH=CH + H, “*> cH,=CH,
Ipn mpucoennHEHNH K 3THIEHY BOABI B IPHUCYTCTBHM KUCIOT oOpasyercs
STUJIOBBIH CIHPT.

.
CH=CH, +1,0 —H+t> CHCH,-OH
ITpu 06paboTKE STHIOBOTO CHHUPTA XJIOPOBOJIOPOJOM B IMPUCYTCTBHH CEPHOU
KHUCJIOTHI 00pa3yeTcsl XJIOpITaH (ITHIXIOPH).

H
CH,CH,-OH + HCl 2944 el _cH,-c1+ 1,0

[Ipu nelicTBuM Ha STUIXJIOPUA CIIMPTOBOrO pacTBOpa LIEIOYM IPU Harpepa-

HHMU MPOMCXOAUT OTHIETIIEHHUE XJIOPOBOIOPOA U 00pa3yeTcs STUIIEH.

CHy-CH, + Cl, ~O™%  CH,~CH, + KCI + 1,0

HpI/I B3aHMO[[CﬁCTBPIH NpEACIIbHBIX YIJTIEBOAOPOAOB C rajioreHaMu 06pa3y-

FOTCA TAJIOTCHOIIPOU3BOAHBIC YTIICBOAOPOIOB!:
CH}-CH3 + C12 = CH;—CHz—Cl + HC]

lajloreHONpPOM3BOIHBIE YIJIEBOIOPOIOB PEAarMpyroT C HAaTpHEM, IPH ITOM
06p33y}0TC;1 TIPEACIIBHBIC YTIIEBOAOPOABI, COACPKAIINE B MOJICKYJIC BABOC 00J1b-
1€ aTOMOB YTJIEpOJa, 4€M NCXOAHOE IaJIOFCHOIIPOU3BOJHOC (peaKI_[I/Iﬂ B}Opua):

2CH3;—CH,—Cl + 2Na = CH;—CH,~CH,—CH; + 2NaCl

HpI/I ﬂeﬁCTBHH Ha TaJIOT€HOIIPOU3BOIHBIC YTIICBOAOPOAOB BOAHOTO pacTBOpa

meJIo4un 06pa3y}OTC$I CIINUPTHI:
CH3;—CH,—Cl1 + NaOH = CH;—CH,~OH + NaCl

HpI/I B3aUMOJICHCTBUH CIIMPTOB C TaJIOrr€HOBOAOPOAAMU B IPUCYTCTBUU KOHLICH-

TPUPOBAHHOH CEPHOI KUCIIOTBI 00Pa3yrOTCs TATIOrCHOIPOU3BO/THBIC YIJICBOIOPOIOB:

H,SOy, t
CH;-CH,-OH + HCl —>—*» CH;-CH,-Cl + H,0

Ipu OTIIEIIEHNH BOIOPOA OT NPEENbHBIX YITIEBOIOPOI0B MOI'YT 00pa3o-
BaTbCA yrHeBOHOpO)ILI p;ma OTHUJICHA — AJIKCHBI WJIHN erICBOI[OpO,E[BI p;{z[a aucTu-
JIeHa — QJIKMHBI (PeaKuust AeTHAPUPOBAHUS):

Ni, t

CH;—CH,—CH; ——> CH,=CH-CH; + H,
Ni, t

CH;-CH, CH, —> CH=C-CH; + 2H,
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[pu nprcoeTMHEHAN BOAOPO/IA K aJIKEHAM U aJIKHHaM 00pa3yIoTCs Mpeleib-
HBIC YTJICBOIOPO/IbI (PEAKIIMS THAPHPOBAHKS):

Ni,
CH,=CH-CH, + H, ~>'> CH,—CH,—CH,

Ni, t
CHEC—CH3 +2H, —> CH3—CH2—CH3
HO}I ﬂeﬁCTBHeM CIIMPTOBOI'O pacTBOpa LICJIOYU OT TaJIOrCHOIIPOU3BOAHBIX
OTILETIACTCA TaJIONTCHOBOAOPOI, IIPH 3TOM 06pa3y}0TC${ AJIKCHBI:

KOH, t
CH;—CH,—CH,Cl ——> CH,=CH-CH; + KCl + H,0

Ipu npucoeHEHNN K alKeHaM BOJbI 00pa3yrOTCs CIUPTHI, PEAKIHs TAKKe
MPOTEKaeT 10 HPaBITy MapKOBHUKOBA.

.
CH,=CH-CH; + H,0 —-+1> CH,-CH-CH,

|
OH

Ipy CHIIBHOM HATPEBAaHHU CITUPTOB C CEPHON KHMCIOTOH MPOMCXOIUT ICTH/I-
paTanys u 00pasyroTcs alKeHbI:

CH;—CH,-OH CH,=CH, + H,O
IIpu Gosee cnaboM HarpeBaHUH B PE3yJILTaTe NETHIPATALUMU 00pasyloTcs
TIPOCTHIE S(UPEL:

2CH3-CH,-OH CH3;-CH,-O-CH>-CH; + H,O
MOXXHO OCYIECTBUTh OJHOBPEMCHHO JETHIPUPOBAHUE U JCTHAPATALUIO

CIIMPTOB, IIPU 3TOM o6pa3y10Tc;1 JUCHOBBIC YIIJICBOAOPOAbIL:
t, Kar

2CH3*CH2*OH — CHQ:CH£H:CH2 + 2H20 + H2
CHI/IpTLI MOKHO OKUCJIUTDH B aJIbACTUbI:

H,S04, 200 °C

H,S04, 120 °C

V
CH;-CH,-OH + CuO —> CHrC( + Cu+H,O

H
MO)KHO, HaO60pOT, BOCCTAaHOBUTDL aJIbACTUAbI B CIIMPTHI:
O

t, Kar

Y
CH;—C< +H, "% CH,~CH,-OH

H
B pesynprate mpuCOemMHEHWS K AlETHICHY BOIBI 00pa3yeTcs YKCyCHBIH

anperun (peaknus Kydyeposa).

H p
HC=CH + 1,0 189% oy 7

H
I1pu okucneHny anpAeTuA0B 00Pa3yOTCsS KapOOHOBBIE KHCIIOTHL:

0
/ 4
CHa—C< KMnOs  CHy— o4

H OH
[NonyueHue anbIeTHI0B U3 MPEACTBHBIX YTIICBOJOPO/IOB:
0
v

[O]
CH;-CH; —> CHrC\
H
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ITpy B3aUMOAEHCTBUH CIUPTOB M KapOOHOBBIX KHCIOT B MPHCYTCTBUH KaTa-
JIM3aTOpa, HAIIPUMEP CEPHOM KHUCIIOTHL, 00Pa3yIOTCs CIIOXKHEIC I(UPEL.

(0]

74
CH+—C
TN

OH

o
H,SO
+ CHy-CH,-OH "29%L  CHy c\ +H,0

O-CH,- CHs

Ecitit HarpeTh cMech CIIOKHOTO0 3¢upa 1 BOJbI B IPUCYTCTBUM CEPHOH KHCIIO-
TBI, TO IPOTEKAET OOpaTHAs peakuusi — TUIPOIIU3 CIOKHOro dpupa — U 00pasy-
FOTCSI CIIUPT M KapOOHOBASI KMCIIOTA.

(0]
H,804, t
Y 2504 y
CH3— C< + HzO ——— CH3— C< + CH3—CH2—OH
O-CH,-CHj OH
Ortser Ha Bonpoc Ne 18
XapakTepucTruka

BellecTBa OtaHon MertaHon
2. CtpykTypHas
(dopmyna CH;-CH,-OH CH,-OH
3. DnekTpoHHas H H H
¢dhopmymna H+ Cu C-xOx+H H+» C-xOx+H

' b

4. ITonyuenue

1. IlpomsbInuien-
HOCTh

11. JTaboparopust

.
a) CHy= CH, + 1,0 —=P:»
CH;-CH,-OH

6) CéH,Os — 2C,H;OH +2CO,T
a) CHsBr+ KOH — KBr+
CszOH

5. ®dus3ngeckue

KUIKOCTb, HCOI'PAaHUYCHHO sAA0BUTAs JKUIKOCTh, HEOI'pa-

CBOICTBa pacTBopUMasi B BOJie HUYEHHO pacTBOpHMasi B BOJE
6. Xumuueckue 1) B3aumopeiicTBue ¢ 1eI04YHBIMU METALIIAMHU
CBOWCTBA 2CH;OH +2Na — 2C,H;ONa + H,T

2) B3aumozencTBre ¢ KUCIOTaMHU

SO
CHOH+HC 2% chci+mo

H,SO04,
CH3OH + HNO3 *) CH3_O_N02_H20

3) Peakuus okucneHus
o)

7

KMnOy4 HyC

C,HsOH + 30, 4’
4) Peaxuus peruaparanuu

+
C,HsOH L’t—> C,H; + H,O
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7. Ilpumenenue 1. IIpomsBonctBo cuntetnde- |1. [IponsBoacTBo Gopmansb-
CKHX KayIyKOB. Jieruja.
2. PactBopureis. 2. IlomydeHue yKCyCHOM Ku-
3. IlonyueHue yKCyCHOU KH-  |CJIOTBI.
CJIOTBI ¥ CJIOXKHBIX 3(HPOB 3. PactBopurenn

Pemenue 3agauu Ne 1
®opmymna meranona CH;—OH. Monekynsapraas ¢opmyina meranoma CH,4O.
YpaBHEeHHE peaKIiy FOPEHHsT METaHOIa:
2CH40 +30,=2CO0, + 4H,0
Beraucimm mMaccy MeTaHoda:
m(CH;0H) = p(CH;0H) - V(CH,;OH) = 0,8 r/m1 - 1000 mt = 800 .
Beraucinm MOJISpHYIO Maccy MeTaHoOIA:
M(CH;0H)=12+1 -4+ 16 =32 r/monb
BeraucimM KoMdecTBo BelecTBa MeTaHoa:
m(CH;0H) _ 800r
M(CH;0H) ~ 32r/monb
[lo ypaBHeHMIO peakuuM IJIsl CrOpaHus 2 MOJIb METaHoJa HeoOXomumo 3
Motk kucinoposa. [lycts aust cxxuranmst 25 MOIb METaHONA Hy>KHO X MOJIb KHCIIO-
pona. CocTaBUM HPOIIOPLUIO:
2 25 25-3
L= k=
3 x
Berancimm o6bem kucioposa:
V(0,) =V(0,) - Vv = 37,5 monb - 22,4 i1/moits = 840 1
B Bo3myxe conmeprkutest okono 21% kucnopona, wim 0,21. Beraucnum o6sem
BO3/yXa, HEOOXOXMMBIH JUISl COKUTaHHST METaHOJIa:
V(0,) ~ V(0,) 840
o e(0y) 0,21

OTBeT: HeOOXOMMMO 4 M° BO3IYXa.

=25 Monb

V(CH;0H) =

=37,5 moib

=4000 1=4

c(02) =

Pemenne 3axaun Ne 2
YpaBHEHHE CIIUPTOBOTO OPOXKEHHUS TTTFOKO3BI:
CeH 1,06 = 2C,HsOH + 2CO,
[Ipu mponyckanum okcuza yriepona (IV) uepes pacTBop rumpoxcuna Kaib-
LU BBIMTaAaeT ocagok kapOoHara kansiums Ca(OH),.
Ca(OH),+ CO,= CaCOsl + H,0
Beraucnum MoJpHYI0 Maccy KapOOHAaTa KaTbIIHs:
M(CaCO;) =40+ 12 +16 - 3 =100 r/monb
Brraucimm KoIM4YecTBo BelecTBa KapOoHaTa KajbLys:
m(CaCO;) _ 10r
M(CaCO;) 1001/ monb
[o ypaBuenuto peakimu (2) u3 1 monb okcuma yraepoza (IV) obpasyeres 1
MOJIb KapOOHaTa Kalmblus, 3HAUUT 1 moaydeHus 0,1 Momp kapOOHaTa KajubLus
JOIKHO Tipopearuposath 0,1 Mok okcuaa yriepona (IV).

v(CaCQO;) = =0,1 Mo
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o ypaBHenuro peakiu (1) u3 1 MOJB TIIFOKO3BI TIOJTy4YaeTcsi 2 MOJIb OKCHJIA
yriepona (IV). Iycte mis monyuerus 0,1 monb okcuaa yriuepona (IV) Heobxo-
MO X MOJIb TITFOKO3bI. COCTABHM MPOIOPIIHIO:

l=i, x:MZO,OS MOJIb
2 0l 2
Burancaum MOJISIpHYIO MAacCCy I'TFOKO3bI:
M(CH1,06)=12-6+1-12 + 16 - 6 = 180 r/mons
Berancaum MaccCy TJIFOKO3bI:
m(CéleOG) = V(CgH]zOﬁ) . M(C6H|206) = 0,05 MOJIb * 180 I‘/MOHB =90r.
Brerancium MaCCOBYIO JIOJIIO T'NIFOKO3bI B paCTBOPE:

¢(TJIIOKO3bI) = M 00% =

m(pacTBopa) 100r

100% = 9%
OTtBeT: MaccoBast OIS TTTIOKO3bI B pacTBOpe paBHa 9%.

Pemenne 3amaun Ne 3

B NPUCYTCTBUU KHUCJIOT BOJA IMPUCOCANHACTCA K OTUIICHY C 06pa30BaHI/IeM
9TUJIOBOI'O CIIpTa:

N
CH=CH, + H,0 —1+t> CH,-CH,-OH
BrraucimM KoMM4YecTBO BEIecTBa STUIICHA:
V(CH=CH,) 1 10%x
Vm 22.4 1/ mMo1b
BbIuKCInM MOJISIPHYIO Maccy 3THIIOBOTO CITHPTA:
M(CHsOH) =12 -2+ 6 - | + 16 =46 r/mons
o ypaBHeHuto peakuuu u3 1 Monb 3TUneHa odpasyercst 1 Mojb ciupTa, 3Ha-
gut u3 44640 mMonb sTHeHa oOpasyercs 44640 monbs cnmpta. MonsipHas Macca
STUJIOBOTO CIMPTA paBHA 46 I/MOJIb, BEIYUCIMM MAaccy CIIUpTa:
m(C;Hs0H) = v(C,HsOH) - M(C,HsOH) = 44640 Mo - 46 r/monb = 2053600 r = 2053,6 kr.

MaccoBas omst ciupTa B pactBope paBHa 96%, unu 0,96. Beraucinm maccy
pacTBopa CIUpTa:

V(CH,=CH,) = = 44640 Mors

C,H;OH
o(C,H;0OH) = m(2—5) ,
m(pacTBopa)
C,H;OH) 2
m(pacTBopa) = m(CpHs ): 053’6”:2139,2 KT

¢(C,H50H) 0,96

[TnoTHOCTH pacTBOpa 3THIOBOrO crupra pasHa 0,8 r/mi = 0,8 kr/i, BbIYHC-
M 00BEM PacTBOpa:

m(paCTBopa) ~ 2139,2kr
p(paCTBopa) 0,8 kr/n
OTBeT: MOKHO NOIY4YUTh 2674 11 pacTBOpa STUIIOBOIO CIUPTA.

V(pactBopa) =

=2674 n

Pemenne 3agaun Ne 4
YpaBHEHHUS peaKIHii:
2CH;—CH,—CH,—OH + 2Na = 2CH;—CH,—CH,~ONa + H, (1)
2H,+ 0,=2H,0 (2)
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B Bo3nmyxe conepxwurcs npumepHo 21% xucnopona. Beraucianm o0beM Ku-

CJIOPO/1a, U3PACXOJIOBAHHOI'O [IPU COKUTAHUU BOJOPOJA:
V(02) = c(Bo3nyxa) - V(Bo3ayxa) =0,21 - 10 1=2,1 n

BblunciiuM KoIM4ecTBO BELECTBA KUCIOPOA:

V(O,) 2,11
Vum - 22,41/monb

Mo ypaBHenuto peakimu (2) 2 MOJIb BOJOPO/IA pearkupyer ¢ 1 MoJib KUCI0po-
na. Iycrs 0,09375 mMonb KuCIOpoIa pearupyroT ¢ X Moib Bogopona. CoctaBum
IPOHOPLUIO:

v(0,) = =0,09375 moib

=0,1875 monb

1 009375 ~ 0,09375 2
5 N x e 1
o ypasuenuto peakimu (1) n3 2 Mok ponanoia obpasyercst 1 Mosib BOJo-
poxa. ITycts 0,1875 monb Bogopoma 06pa3zoBanock U3 y Mojb npomnaxona. Cocra-
BHUM IIPOIOPIIHIO:
1_01875 01875 2
2 y -
MonekymsapHast dopmyna npornanona C;HgO. Beraucianm MomsipHyto Maccy
MpoMaHoa:

=0,375 monb

M(C;HsO)=12-3 + 1 - 8 +16 = 60 r/monb
BeraucimM mMaccy npomnasona:
m(C;Hs0) = v(C;Hs0) - M(C3HgO) = 0,375 Mot - 60 r/moib = 22,5 T.
OtBeT: mpopearupoBaio 22,5 r nmpomnanoma.

3amaum k §2 (cTp. 88)

OrtBeT Ha Bonpoc Ne 1
MHOroaTOMHBIMH CHHPTaMH Ha3bIBAIOTCS COCJMHEHHMS, COAEp)KaIlue B MO-
JIEKYJIE HECKOJIBKO TMAPOKCUIIBHBIX TPYIIIL.
Monekyssipaas Gpopmyina 1,2,4-6yranrpuona C4H,00;. CtpykrypHas popmya:
CH,-CH-CH,-CH,
| |

OH OH OH
QHCKTpOHHaSI q)OpMyJIaZ
HH HH
H 6:6:6:~:~10 H
T H:O:H H
H

Ortser Ha Bonpoc Ne 2
1) OTuneHrnuKons 00paszyeTcs MpU OKUCICHHH STUIICHA PaCTBOPOM IIEpMaH-

raHaTa KaJius.

KMnOy, H,O —
CHCH, — = (b (|3H2

OH OH
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2) DTUICHIIINKOJIL MOXKHO TIOJTYYHUTH HPH AEHCTBUM BOAHOIO PacTBOpa Ie-
JlouM Ha 1,2-auxIiopaTaH.
CH,CI-CH,C1 + 2NaOH = HO-CH,-CH,-OH + 2NaCl
3) STHIEHITIMKOIL MOKHO HOJTYYHTh IPH ISHCTBIN NEPEKUCH BOJIOPOZIA Ha STHICH.
CH,=CH, + H,0,= CH, - CH,

| \
OH OH

OtBeT Ha Bonpoc Ne 3

OO011pe ¢ 0JHOATOMHBIMH CITUPTAMH CBOWCTBA.

1) [Ipu B3auMOIEHCTBHY C HATPUEM BBIACISACTCS BOJOPOL:
CH, - CH,

| N |CH2* ‘CHZ +H,
OH OH ONa ONa
CH,; - CH - CH, CH; — CH-CH,
2l N
OH OH OH ONa ONa ONa ~ °

2) IIpu 06paboTKE MHOTOATOMHBIX CIIMPTOB IaJOT€HOBOJOPOAAMHU B MPUCYT-
CTBHMH CEPHOH KHCJIOTHI IPOUCXOINT 3aMEIICHHE THAPOKCHIIBHBIX TPYIIT HA aTo-
MBI TaJIOreHa:

Ot - CH2 gy M50y ‘CH2 - |CH2 +2H,0

OH OH Cl Cl
CHz - CH - CH; 43y H25Qs CH, — CH - CH,
\ | | || +3m0
OH OH OH ct ca «c

3) [Ipn okWCIEeHUH MHOTOATOMHBIX CIHUPTOB 0Opa3ylOTCS MHOTOOCHOBHBIE
KapOOHOBBIE KHCIIOTHIL:
CH; — CH; ¢ o o
‘ | 420, 25 \\C & tO
OH OH / AN
HO OH
Crermduyeckre CBONCTBa MHOTOaTOMHBIX criupToB. [Ipu peakunu ¢ ruapo-
KCHIIOM MeJM 00pa3yroTcsi KOMIIEKCHBIE COSIMHEHHUS MEJIH, OKPAILEHHbIE B ApP-
KO-CHUHHUH IIBET.

OrtBet Ha Bonpoc Ne 4

DTHUIICHIJINKOIB UCTIONB3YIOT KaK aHTH(PU3 — ero JO0OABIIIOT K BOJE B aBTO-
MOOWIIBHBIX paguaTopax, 4TOObl OHA HE 3aMep3aja B CHIBHBIM XOJOA. DTHIIEHT-
JIMKOJIb MCTIONB3YIOT JUISl POU3BOJCTBA CHHTETHYECKOTO BOJIOKHA JlaBcaH. IIpo-
CThIE A(UPBI AITUIICHIIIMKOJIS HCIIOJB3YIOT KaK PAaCTBOPHTEIN.

I'MuuepuH NpUMEHSIOT B MEIMLIMHE M KOCMETHKE KaK OCHOBY JUIS Mased M
KPEMOB, B JIETKOH MPOMBIIIIEHHOCTH JUIS MIPUJAHHS MSATKOCTH KOX€ M TKaHS;M.
ITpu 0OpaboTKe IIMIEepuHA A30THOM KHUCIOTOHW B IPUCYTCTBHH CEPHOM KUCIOTHI
obpasyercst HuTporyiepuH. HasBaHue «HUTPONIMLEPHHY» CIOXKUIIOCH UCTOPHU-
YEeCKH M XMMUYECKH HEBEPHO: NPABIIFHOE Ha3BaHWE — TPHHHUTPAT INUIIEPHHA,
9TO CJIOXKHBIH 3(HP IINIEPHHA ¥ a30THOH KHUCIIOTHI.
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H,S0 — -
CHa = CH —CH; -+ 3HNO; 253 (M2 GH=GH2 4 50

\ | O o0 O
OH OH OH | | \
NO, NO, NO,

[ponuTEIBast HUTPOTIIMLEPHHOM PA3IIHMIHBIC TOPUCTHIE BEIIECTBA, MOIYTA0T
B3pBIBUATOE BEILECTBO — JUHAMUT. HUTpornunepuH npuMeHsoT TakkKe B MEIU-
IIMHE KaK COCYAOPACUINPSIIOLIEE CPEACTBO.

OtBet Ha Bonpoc Ne 5
a) [Ipu xmopupoBanum 3TaHa 00pasyeTcs XJIOpITaH:
CH}-CH3 + C12 = CH;—CHz—Cl + HC]
[pu neiicTBuM Ha XJIOpITaH CIIMPTOBOTO PACTBOPA IIETI0YH 00pa3yeTcst STHUIICH:

KOH, t
CH;-CH,Cl ——— CH,=CH, + KCI + H,0
ITpy OKUCIIEHUHU 3THJICHA PACTBOPOM MEPMaHraHaTa Kajus oOpasyercs STH-
JICHI'JIUKOJIb:

KMnOy4, H,O
CH,=CH, _VInB4, 10 ‘CHZ — CH,

|
OH OH

6) IIpu nelicTBMM Ha STHJICHIVIMKONb XJIOPOBOAOPOZA B HMPHUCYTCTBUM KOH-

LEHTPUPOBAHHOI CEPHON KHCIOTHI 00pasyercs 1,2-IuXIopaTaH:

H,SO
CH; — CH, +2HCI = CH, - CH, +2H,0
|

| | |
OH OH ca a

Ipu nmeficTBun Ha 1,2-AMXNOPITAaH CIIMPTOBOTO PACTBOPA ILIEIOYM TPOUCKO-
JIT OTIIEIICHHE JIBYX MOJIEKYJI XJIOPOBOJOPO/A 1 00pa3yeTcsl aleTIeH:

2KOH, t
CI-CH,-CH,-Cl —*® CH=CH + 2KCl + 2H,0
HpI/I TUAPUPOBAHUU ALICTUIIEHA B IPUCYTCTBUU KaTaJIM3aToOpa o6pa3yerc;1 OTaH:
CH=CH +2H, “> CH,-CH,
HpI/I XJIOpUPOBAHUU dTaHA 06pa3yeTc;1 XJIOP3TaH:
CH3—CH3 + Clz = CH;—CHz—Cl + HC]
HpI/I JIEHCTBUU HA XJIOp3TaH BOJAHOT'O pacTBOpa HICJI0YH o6pa3yeTc;I OTaHOJI.
CH34CH2*C1 +NaOH = CH;;*CHz*OH + NaCl
HpH Harpe€BaHuM 3TaHOJIa C KOHL[GHTpPIpOBaHHOﬁ cepHoﬁ KHCJIOTOH OTIIEII-
JIIETC BOAa U 06pa3yeTc;I OTHJICH.

H,S0y4, 200 °C
CH;-CH,-OH —2=%*==5 CH,=CH, + H,0
[Ipu okucieHny >TUIEHA PacTBOPOM IIE€pMaHraHaTa Kajus oOpasyercst 3Tu-
JICHI'JIMKOJIb:
KMHO4, Hzo CH2 _ CH2

|
OH OH

CHZZCHZ

OtBet Ha Bonpoc Ne 6
[Ipu B3auMoOnEHCTBHHU MpEAENbHBIX YITIEBOAOPOAOB C rajoreHaMu oopasy-
IOTCA TaJIOTCHOIIPOU3BOAHLIC YTIJIIEBOAOPOIOB:
CH}*CH} + C12 = CH;*CHz*Cl + HCl
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[aytoreHONMpPON3BOIHBIC YTIICBOJIOPOIOB PEArMPYIOT ¢ HATPUEM, TIPH 3TOM 00-
pasyroTcsl HpesiesIbHbIE YITIEeBOAOPOIbI, COIEpIKallliie B MOJIEKYJe BIBOE OOJIbIIe
aTOMOB YTJIEPOIa, YeM MCXOJIHOE rAIOreHOMpOr3BoAHOE (peakiyst Bropia):

2CH;—CH,—Cl + 2Na = CH;—CH,—CH,—CHj; + 2NaCl
IMpu oTiIeIUIeHNH BOZOPOJA OT HNPEENbHBIX YIIIEBOJOPOIOB MOTYT 00pa3oBaTh-
Csl yTIICBOZOPO/IBI Psiia STUIICHA — AJIKSHBI HIIM YIJICBOJOPOBI Psijia alleTHIICHA —
AJIKUHEI (peaKIysl NeTHIPUPOBAHN )

Ni, t
CH;—CH,—CH; ——> CH,=CH-CH; + H,

Ni,
CH3;—CH,—CH; LN CH=C-CH; + 2H,
[pu nprcoeTMHEHAN BOAOPO/IA K aJIKEHAM U aJJKHHAM 00pa3yIoTCs Mpeeib-
HBIE YTJIEBOAOPOIbI (PeaKLns THIPUPOBAHMUS):

Ni,
CH,=CH-CH; + H, ~>'> CH,—CH,—CH,

CH=C—CH, + H, ~>'> CH,=CH-CH,

HpI/I NPUCOCIUHEHUU T'aJIOTCHOBOAOPOA0B K HENPEACIbHBIM YIJIEBOAOPOAAM
00pasyroTcsi ralOreHONPOM3BOAHbIE. [IPUCOCIMHEHHE MPOTEKAET 10 MPABUITY
MapkoBHHKOBA:

CH,=CH-CH,-CH; + HCl — CH;-CH-CH,-CHj

\
cl

IMpu okucIeHNH HenpeNeNbHbIX YIIIEBOJOPOIOB IIEPMAaHIaHATOM Kayus 00-
Pa3yloTcs IByXaTOMHBIE CIIUPTHIL:

KMnOy, H,O _
CH,=CH, — >~ |CH2 (|3H2

OH OH

MHoroaroMHbie CIIUPTBI MOYXHO TAaKXK€ IMOJIYYUTH MPU I[CflCTBI/II/I BOJHOT'O
pacTBOpa IICJIOYU Ha TaJIOTCHOIIPOM3BOIHBIC, COACPKAIIUE HECKOJIBKO aTOMOB
TajJoreHa B MOJICKYJIE:

CH,CI-CH,Cl + 2NaOH = HO-CH,~CH,-OH + 2NaCl
HpI/I Z[eﬁCTBHH Ha MHOI'OQTOMHBIE CIIMPTBI T'aJIOTCHOBOAOPOAOB B NPUCYTCTBUH
KOHILICHTPHPOBAHHOI CEPHON KHCIOTH 00Pa3yrOTCs TAIOT€HOIPOU3BOAHBIE:
CH,— CH, +2HCl Qs oy, +2H,0

| \ | |
OH OH ca o a

OtBet Ha Bonmpoc Ne 7

XapakTepucTruka
BeICCTBA OTUNEHIIUKOITb I'muuepun
1. MonekynspHas C,Hs0O, C;Hg0;
