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1. IlpeaMer opraHuveckoil XuMHHU
Opranuueckas XUMHUs — 3TO XUMUSI COeAUHEHUN yrieponaa. [lepBbie opranu-

YECKHE COCIMHECHUS ObUIH MOJYYEHBI U3 BEIIECTB PACTUTEIBHOTO U KMBOTHOTO MPO-
ucxoxaenus. Iloatomy no cepenunbl XIX B. XUMUKH yMalid, YTO OPraHUYECKHUE
BEIIECTBA 00Pa3yOTCA U3 HEOPTaHWYECKUX TOJBKO B JKMBBIX OPTaHU3MaXx I10]] BJIMSI-
HHUEM «KU3HEHHOMN CHIIBDY.

Onnaxo B 1828 r. @. Benep BrnepBbie U3 HEOPraHUYECKOTO BEIIECTBA — IHA-

HOBOKHCJIOTO aMMOHMS — ITOJIYYHUJI OPraHu4YCCKOC BEIICCTBO — MOUYCBHUHY!:

tO

[To3xe B 1abopaTopuu OBLIU MOJYYEHbI TAKME BAXKHBIE OPraHUYECKHUE Belle-
CTBa KaK yKcycHas kucioTa u xupsbl. [loatomy k 1860 T. nuest «;KU3HEHHOW CHIIBI»
1oTepsijia CBOE 3HAUYEHUE B XUMHUH.

B cocraB oprannueckux COeAMHEHUH MOMHMO YIJIEpOJA U BOJIOPOJA MOTYT
BXOJUTH KUCJIOPOJ, a30T, cepa, pocdop u apyrue 3JeMeHTHI.

Cpean opraHM4ecKUX COEIUHEHUHN pa3inyaloT NpUupoaHble (OeKH, YIriIeBOIbI,
KUPbI, BATAMUHbBI) U CUHTETUYECKHUE (TUIACTUYECKHE MACChl, JIEKAPCTBEHHbIE Ipera-
paThl, KPACUTEIH).

Yuciio opraHnyecKuX COeIMHEHUN OOoJbllle, YeM HeopraHndyeckux. M3BecTHO
HECKOJIbKO MUJIJTMOHOB OPTaHUYECKUX COCIUHEHUN U HECKOJIBKO COTEH ThICAY HEOp-
raHM4ecKuX. bosblliee 4ucio OpraHuYecKUX COSIUHEHUN OOBICHSIETCS CIIETYIOIIH-
MU NpUYMHAMU. Bo-nepBbIX, aTOMBI YIIepoJa JIErKO COEAUHSIOTCS APYT € APYTOM U
00pa3yloT Lenu — JUIMHHbIE U KOPOTKHE (pa3BETBICHHBIE U HEPA3BETBIICHHBIE), pa3-
JIMYHbBIE ITUKJIIBI.

ATOMBI yriaepoaa MOTyT ObITh COEIJUHEHBI MEXIYy COOOU U C IPYTUMHU dIIEMEH-
TaMu OJAWHAPHOW, IBOMHOM M TPOMHOW CBSA3SIMU. BO-BTOpPBIX, MHOTHE JIpyrUe dJie-

MCHTBEI MOFyT O6pa30BI>IBaTB XUMHNYCCKHUEC CBA3HU C aTOMaAMHU yrnepoz[a.
BorrocChl

1. Yro Takoe opraHnyecKas XuMHs?

2. HazoBuTe opraHmueckue BEIIECTBA, KOTOPhIC BIIEPBBIE OBUIA TOJYYCHBI B
J1a00paToOpHHU.

3. Kakue 9JICMCHTBI, KPOMC YIUICpOAa U BOAOpOAd, MOTYT BXOAUTH B COCTAB
OpPraHUYICCKUX BCHIGCTB?

4, HO‘ICMY qUCJIO OPTaHUYCCKUX COC)II/IHCHI/II\/'I 6OJIBIIIC, R (S\1 HeopraHI/I‘IGCKI/IX?



2. Teopusi XMMHYECKOI0 CTPOCHHUS OPraHUYeCKHUX
coenuHenuii A.M. byrtieposa. Uzomepus
Teopus XUMUYECKOTO CTPOECHUS OPraHUYECKUX COETMHEHHM ObLIa MpeaioxKe-
Ha A.M. Bytnepossim B 60-x rogax XIX B. K 3ToMy BpemeHu ObLJI0 U3BECTHO, YTO
YIJIEPOJ B CBOMX COEAMHEHUAX YETHIPEXBAJIEHTEH, @ aTOMBI YIJIEPOJA MOTYT COEIU-
HATBCS IPYT C IPYroM ¢ o0pa3oBaHUEM LIETIEH.

OcHOBHbIE 10JIOKEHHUS TEOPUH
1. AToMBI B MOJIEKYJIaX COeJUHEHBI APYr € APYrOM B ONpede/IeHHOM NOpPsIKe

B COOTBETCTBUM € UX BAJICHTHOCTHIO

A.M. byTiepoB BBeJ NOHATHE XUMUYECKOE CTPOEHUE BELIECTBA. XUMHUYECKUM
CTPOEHHUEM OH Ha3BAJI MOPSAJOK COCIUHEHUSI aTOMOB B MOJIEKYJIE U XapakTep UX CBS-
3eil. Kaxzaoe opranndeckoe COeIMHEHUE UMEET ONPEAEIICHHOE XMMHUYECKOE CTpoe-
HUE, KOTOPOE MOXKET OBITh N300pa)KEHO TOJBKO OJTHOM CTPYKTYpHOU opmyroii. Ha-
npuMep, MOPSIOK COeNMHEHUsI aTOMOB B MoJiekynax 3taHa C,Hg, atunena C,Hy un

arnieruneHa C,H, MoxeT ObITh BBIpaKEH CIEAYIOIUMU CTPYKTYPHBIMHU (OpMyJIaMu:

H H H H
. I
H-C-C-H H-C=C-H H-C=C-H
.
H H
501041 CH3—CH3 HzC:CHz HC =CH

[To cTpykTypHOI (opmysie MOXKHO IpeAcKa3aTh (PU3MUECKHE U XUMHUCCKHE
CBOMCTBA BEIECTBA.
XUMHUYECKOE CTPOCHHUE JIAHHOTO COCIMHEHUSI MOXKET OBITh OINpPEJEICHO IMyTeM

HN3YyUCHUA €TO XUMHUYCCKUX CBOMCTB U peaKHI/Iﬁ cro 06pa303aH1/151.

2. CBoiicTBa BellecTB 3aBUCSAT He TOJbKO OT KAYeCTBEHHOI'0 M KOJUYECTBEHHOI0
COCTaBAa, HO U OT XUMHUY€ECKOI0 CTPOEHUSI UX MOJIEKYJI

CoenuHeHus, Y KOTOPBIX OJIMHAKOBBIE MOJICKYJISIpHBIE (DOPMYJIBI, HO Pa3HbIN
MOPSIZIOK COCIMHEHHUSI aTOMOB B MOJIEKyJIaX, Ha3bIBalOTCS M3oMmepamMu. Hampumep,
C,HsO — monekynsipHas ¢opmysia IBYX pa3IUUHBIX COCAMHEHUN, KOTOPhIE UMEIOT
caenyromue crpykrypaeie ¢popmynsl: CH; — O — CH; (I) u CH3;CH,OH (II). /IBa co-
CIMHCHUS UMEIOT OJIMHAKOBOE YHMCJIO aTOMOB OJHHUX MU T€X K€ AJEMEHTOB, HO ATH
AJIEMEHTHI COCIMHEHBI MEXKIy cO00#l B pazniuuHoM mopsiake. [loatoMmy coenuHeHus

(D) u (I) sBastoTCA M30MEpPaMH M UMEIOT pa3inyHble (U3MYECKUE U XUMUYECKUE



cBoiictBa. JumetunoBsiii 3¢up (I) — nerkonerydee, JOBOIHHO WHEPTHOE COETUHE-
Hue; >TuoBbId criupt (II) — mMeHee neTydee, peakIMOHHOCIIOCOOHOE COECIMHEHUE.
CrpyKTypHblEe (OpPMYJIbI MTOKA3bIBAIOT TOJBKO MOPSAOK COEIMHEHUS aTOMOB,

HO HC PACIIOJIOKCHHUC UX B IIPOCTPAHCTBC.

3. AToMBbl WJIM TpPyNibl aTOMOB B MOJIeKyJe OKa3bIBAalOT JAPYr Ha Jpyra
B3aHMHOE BJIMsSIHUE

Hanpumep, arombr Bogopoaa B merane (CHy) u metunoBom cnupte (CH3;0H)
JOJKHBI UMETh OJIMHAKOBbIE XMMHUYecKue cBorcTBa. Ho 310 He Tak. B Monekyne me-
tunoBoro cnupta (CH;0H) Tonbko 0MH aTOM BOAOpOJA 3aMENIaeTCsa Ha MIEI0UYHON
METaJljI, @ B MOJIEKYJIe ME€TaHa HU OJUH U3 aTOMOB BOJIOPOJA HE 3aMEIIAeTCs Ha Me-
TaJJ1. DTO OOBSICHICTCS BIMSHAEM Ha BOJAOPOJ aTOMa KUCIIOPOia B MOJIEKYJIE CITPTA.

N3BecTHO, 4TO OEH301 HE pearupyeT ¢ OPOMHOM BOJOM, HO pearupyer ¢ Opo-

MOM B IIPUCYTCTBUU KaTaJIN3aTOpa KCJIC3a:

H /Br
@ + Br, -fe @ + HBr

[Tpu mpuiuBaHuM 6pOMHOM BOBI (pacTBOp Opoma B BoJie) K pacTBopy ¢eHosa

cpa3y obpaszyeTcst Oenblid 0cagoK TpuOpoMdeHona:

OH OH
H H Br Br
O] +3Bu— [(O)] +3HBr
H Br

Ctpoenue 6eH3oia U peHona OTIIMYAIOTCS IPYT OT JIpyra TOJIbKO MPHUCYTCTBU-
eM TUAPOKCHIILHOW IPyIIbl B MOJIEKyJe ¢peHona. [ mapokcuibHas rpymnmna B MOJIEKY-
e GeHona BIMAET HAa OCH30JIBHOE KOJIBIIO M MMOITOMY aTOMBI BOJOPO/A JIETKO 3aMe-

HIar0TCsA B HCM Ha aTOMBI 6p0Ma.

BoOnprPoOCHI 1 YIIPA’)KHEHUA

1. Kak coennHsII0TCA aTOMBI B MOJIEKYJIaX IPYT C APYrom?

2. Yrto Ha3bIBaETCSI XMMUYECKUM CTpOEHHEM BemiecTBa o A.M. bytiepoBy?
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Yro Takoe cTpykTrypHas dhopmyia?
YTo MOKHO TIpe/IcKa3ath Mo CTPYKTypHOU popmyie BemecTBa?
Kak MOXHO onpenenuTh XUMUYECKOe CTPOCHUE JAHHOTO COCTUHCHUS?

OT 4ero 3aBUCAT CBOMCTBA BEIIECTB?

NS kR

Uto Takoe nzomepsl? IIpuBeauTe npumepsl H30MEPOB.

8. HpI/IBe,Z[I/ITC MNpUMEPLI B3aUMHOTO BJIMSAHHUA aTOMOB HWJIM T'PYIIII aTOMOB B
MOJICKYJIaX OPTraHUYCCKUX COCI[PIHGHPIﬁ.

9. O}II/IHaKOBI)I JIM XUMHWYECKHE CBOMCTBA Y IPUBCACHHBIX BGHI€CTB?

CH3CH20H 151 CH3 -0 - CH3, CH3CH2CH2CH3 §51 CH3CH — CH3,
|
CH;

3. Kuaccuukanusi OpraHu4eCKuX CoeIuHeHum

Bce OpPraHUYCCKUC COCOANMHCHUA KJ'IaCCI/I(bI/IHI/Ipy}OTCH IO CTPOCHUIO YTJICBOJAO-

ponnoro paaukana R (tabmn. 1) u no pyukuonansuem rpynmnam X (tadai. 2).
Tabauya 1
KJ'[aCCI/I(l)I/IKaIII/Iﬂ OPraHnvYeCKuX BEUIECTB 110 CTPOCHUTO

YIJIEBOIOPOAHOTO paankana R

¢— Opra’nicCKrUc COCANHCHUA —¢

amdarnyeckue (aIMKINIECKUE) LUKIINYECKUE

v v v

peaCIbHBIC HEMPEICIIbHBIE KapGOHI/IKJII/IIIGCKI/Ie IreTCPOLHUKIMICCKUC

I A

ATMIUKINYECKUEC ApOMATHYCCKHEC
X A

npcaciIbHbIC HCTIPCACIbHBIC

Monekynbl anudaTUdeckux (AIUKIMYECKUX) COSIUHEHUN Ccojaepx aT Hepas-
BETBJICHHYIO WJIM Pa3BETBICHHYIO YIVIEPOAHYIO LeMb. MOJEKyIbl UKINYECKUX CO-
eAMHEHHI copepxaT KoJbla. [{ukindyeckue coequHeHus NeNsATCsa Ha KapOOoIMKInde-

CKUC U TCTCPOLHUKIINYCCKUC. B Kap6OLII/IKJII/I‘-ICCKI/IX COCIMHCHUAX KOJbIA COCTOAT



TOJIBKO U3 aTOMOB YIJICPOaA. B IreTCPONUKIINYICCKHUX COCAMHCHUAX B KOJIbIAX, KPOMC

aTOMOB YTJIEpPO/ia, COJIEPKATCS aTOMBI APYTHX JIEMEHTOB.

K Kap6OIII/IKJII/I‘I€CKI/IM COCANHCHUAM OTHOCATCA apOMATHYCCKUC U AJIMITUKIIN-

YCCKHUC COCANHCHMUA.

ApOMaTI/I‘-IeCKI/IC COCIMHCHUA COACPIKAT OCH30JIbHEIC WJIH KOHIACHCUPOBAHHBIC

OCH30JIbHBIC KOJIblIAd; AJIMIUKIIMYCCKHUEC COCIUHCHUSA HC COACPKAT OCH30JIBHBIX KOJICLI.

CH

CH

HC‘% /H CH
CH

6

/CHZ\
3 CH, -

CHZ H2C CH2
N
CH;
H,C CH,
a 7]
HC WCH
W
HC ~_ CH

O

Puc. 1. IlpeactaButeny pa3auyHbIX KJIACCOB OPraHUYECKUX COETMHEHUM:
a — alUKINYecKoe (H-TIeHTaH); 6 — aIULIUKInYecKoe (IUKI00yTaH);
6 — apomarnueckoe (0eH3011); 2 — Trereponukindeckoe (Gpypan)

Tabauya 2
Kinacenpukanusi opraHnyecKux BemecTB M0 (PYHKIMOHAIBHBIM rpynnam X
X HasBaHmue kiacca Oomas popmyaa (RX)
-F, -Cl, -Br, -1 ["anorenonpon3BoIHbIE R — Cl (-F, -Br, -])
I'mapokcun — OH CnupTbl R -OH
dDeHOoJIbI Ar— OH
Kap6onun — C — AJbCTHIbI H
[ R-C
O N0
R -C-R
Il
Ketonsl 9)
Oxkonuanue mabn. 2
X Ha3zBanue kJ1acca \ Oomas popmyiia (RX) \




Kap6okcun — C — OH KapOoHOBBIE KHCIIOTHI R —C—-0OH
Il I
0 0
Hutporpynmna — NO, Hutpocoeaunenus R - NO,
Awmunorpynna — NH, AMUHBI R — NH,
-0-R [Ipocteie a¢ups R-O-R’
~C-0OR Crnoxxnble 3¢upbI 0O
I R’ — (
O OR
NH,-, — COOH AMUHOKHCIOTBI NH, - R — COOH

OyHKIMOHANIBHAS rpynna X — 3TO aTOM WIM I'PYIIa aTOMOB, KOTOPBIE OIpe-
JENSA0T XUMUYECKHE CBOMCTBA coenHeHUs. COeTMHEHUS, COAEPKAIINE OTUHAKOBBIE
(yHKUMOHANBHBIE TPYMNIbl, UMEIOT MOJO0OHBIE CBOMCTBA W OTHOCATCA K OJHOMY

KJ1accy coeuHeHuit (Tabi. 2).

BONPOCHI U YIIPAYKHEHUS
1. Kak knaccudumupyrorcs opraHndeckue BemecTa?
2. Y10 Takoe MOJIEKYJIBL:
a) alMKINYECKUX COCTMHEHHUI;
0) IUKJINYECKUX COCIMHCHUI;
B) KapOOIMKINYECKUX COCTMHECHHI;
') TETEPOLUKINYECKUX COCTUHEHUH;
1) apOMAaTHUYECKUX COCAUHECHUMN?
IIpuBenure npuMepsl.
3. Uro Takoe ¢pyHKIMOHATIbHAs Tpynna’?
4. JlakiTe kmacCHU(UKAIMIO OPTaHUYECKUX BEMIECTB MO (YHKIIMOHAIHHBIM
rpyImam.
5. K kxakoMy Kiaccy OpPraHMYECKHUX COCIMHEHUH OTHOCSTCS CIHEAYIOIIUE

BelecTna’?

CH}CHQOH, CH3 -0- CH3, CH3 — CHO, CHS_ C- CH3> CHSCH2C1, CH3 - CH3
Il
0)



TECTOBBIA CAMOKOHTPOJIb 110 TEME:
«CTPOEHUE OPTAHUYECKHNX COEJJUHEHUM U UX KJIACCUDUKALIUS»

1. CgolicTBa BENIECTB 3aBUCST:
a) OT UX KaYECTBEHHOTO COCTaBA;
0) OT UX KOJIMYECTBEHHOI'O COCTaBa;
B) OT XUMHYECKOT'O CTPOEHHUS MOJIEKYJI BEIIECTBA;
r) OT B3aMMHOTO BIIMSIHUSI aTOMOB B MOJIEKYJIE BEIIIECTBA.
2. KakoBa BaJIeHTHOCTB YTJIEpOJia B OPraHUYECKUX COCTUHECHUSX:
a) 2; 0) 3; B) 1; r) 47
3. Ykaxwurte GopMyIibl OpraHUIECKUX BEIICCTB:
a) COz, 6) H2C03; B) CH3 — OCH3, F) CH3CH20H
4. YxaxuTe NpaBUIbHbIE MOHATUSA 00 H30MeEpax:
a) OTJIMYAIOTCS CTPOECHUEM MOJICKYJT;
0) UMEIOT Pa3HOE YKCIIO AaTOMOB B MOJIEKYJIE;
B) UMEIOT OJIMHAKOBOE YUCJIO aTOMOB B MOJIEKYJIE;
) OTJIMYAIOTCS (PU3UYECKUMU U XUMHUYECKUMU CBONCTBAMU.

5. VYkaxure, KaKue BEIIECTBA SABJISIIOTCS N30MEPaAMU:

C|H3
a) CH3 — CH2 — CH2 — CH2 — CH3 6) CH3 — ? — CH3
CH;
B) CI—I3 — |CH _ CH3 F) CH3 - (le — CH2 — CH3
CH3 CH3

6. Ykaxute, (QopMysbl KaKuX BEIIECTB SBISIOTCS H30MEpaMu OyTaHoJa
C4HyOH?

a) CH;CH, — OCH,CHj; 0) CH; — OCH,CH,CH;
B) CH;3 — (|:H — CH, - CH; r) CH; — CH, - CH,OH
OH



7. OxapakTepu3yuTe COCIMHEHHUE:
CIH3
CH; — (II — CH;
CHj;

a) Npee/IbHBIN YIIIEBOJ0POI;
0) yriaeBoopo pa3BETBICHHOTO CTPOCHUS,
B) HETIPEICIbHBIN YTIIEBOAOPOI;
r) uzomep nenrana CsHy,.
8. K kakomy kjaccy coeauHeHuit otHocutcs BeuectBo cocraBa CH;—O—-CHs:
a) CJIIOXKHBIE d(PUPHI;
0) mpocThie 3PUpHL;
B) KapOOHOBBIE KUCIIOTHI;
I') KETOHBI?

9. Vxkaxwure o0uryto popMyiy KeToHa:

a)R—l(l?—OH 6) R— O R’
0
B)R-C-R HR-C-H
O O
10. VkakuTe 06MIyI0 HOPMYITY CIOKHOTO SbHpa:
a)R-O-R'  6)R—OH B)R’—O—Cng r) NH, - R - COOH

4. ¥Yraesogopoasl. IlpenesbHble YIriieBoa0poOabl

VYrieBo10opoapl — camble MPOCThIE OpraHUYecKre coeauHeHus. B cocras yr-
JIEBOIOPOJIOB BXOJISAT TOJBKO JIBa AJIEMEHTA: YIiIepo U BoJopoi. B 3aBucumoctu ot
XapakTepa CBS3e MeXIy aTOMaMH B YIJIEPOAHOW IIEMH YIJIEBOJOPOAbI NIETSAT Ha
npeAesbHble (HACBIILEHHBIE), HEMpeAesbHbIE (HEHACHIIICHHBIE) U apOMATUUYECKHE

yTIE€BOAOPOIBI.
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IIpenesbHble yriaeBoaopoabl. YrieBogopoasl ¢ obuen Gopmymnoit C,Hyyi,
KOTOPBIE HE IPUCOCIUHSIIOT BOJOPO U APYTHUE DJIEMEHTHI, Ha3bIBAIOTCS TIPEICTbHBI-
MU (HaCBHIIIEHHBIMU) YTJICBOJOPOJAMHU WM ankaHamu (mapadunHamu). B oOmieit
dbopmye OykBa n — YUCIIO aTOMOB YIJIEpO/a B MOJIEKYJI€ IaHHOTO YTJIEBOJOPO/A.

I'pynna coeauHeHuil, B KOTOPOW KaXKABIM CIEAYIOMIMN YJIEH OTJIMYAETCA OT
IpenpIAyIero Ha onHy MeruieHoByro rpymmy (—CH,—), Ha3wiBaeTcsi ToMosorude-
ckuM psagoM. CXOAHBIC IO XUMUYECKUM CBOMCTBAM COSAMHEHHUS B TOMOJIOTHYECKOM

pPAoyY HA3bIBAIOTCA T'OMOJIOTaMHU. HaHpHMep, TOMOJIOTMYECKHM paa MCTaHa HOaH

B Ta0JHIE 3.
Tabnuya 3
IIpenenbHbIE YIiIeBOAOPOIbI
Dopmy.ia HasBanue Paguxan Haspanue
paguKaja

CH4 Mertan CH;— Metun
C,Hs OrtaH C,Hs— ChVin
C;Hg [Iponan C;H— [Tpornun
C4Hio byran C4Ho— BbyTun
CsHy» Ilentan CsHy— IlenTun
CeHis I'excan CeHis— I'excun
C7Hs I'enTan C-Hs— T'entnn
CsHig OxTaH CsHi7— OxTHa
C9H20 Hownan C9H19— Houwnn
CioHp Jexan CioHai— Heumn

OctaTok yrieBojopoaa 6€3 OJHOro aTomMa BOAOPO/A HAa3bIBACTCS AJKWIbHOU
TPYIIoN win panukanoM. Ha3BaHus anKWIBHBIX TPYNI 0Opa3yroTCs OT Ha3BaHHIA

COOTBCTCTBYIOIIHNX AJIKAHOB 3aMEHOM OKOHYAHUS -aH Ha OKOHYAHHUE -HUJI.

4.1. DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE AJIKAHOB
[Ipocreitmuii ipeacraBuresb ankaHoB — metan CHy. CTpoeHue ero Moseky-

JIbI MOKHO BBIPA3UTh CTPYKTYPHOMU (@) WUIIH 3JIEKTPOHHOM (0) popMyInoi:

H H

| [ X J
H—(lj—H HsCeH

H H

a o

OnHako 3Tu GOPMYIIBI HE OTPAXKAIOT MPOCTPAHCTBEHHOTO CTPOCHUS MOJICKYJIbI.

11



DKCIEpUMEHTAIBHO YCTAHOBIIEHO, YTO MoJjekyja metaHa CH, umeer dopmy
Terpaspa ¢ yriaoM B 109°28' mexay ceszsmu C — H (puc. 2). [TOCKOIBKY B MOJIEKY-
Jie METaHa YeThIpe CBA3U aToMa YIJIepoJia paclo0kKEHbl TETPAdIPUUECKA U TTPAKTHU-
YECKHU OJMHAKOBBI, TO JUIsl 00BsICHeHHS ATOoro (akta amepukanckuit xumuk JI. ITo-
auar B 1931 roay BBen nmoHsitue rudpuauzaumu. Cpasy OTMETUM, 4TO THOPUIU3U-
1 — 3TO HE MPOLECC, B pe3yJIbTaT€ KOTOPOTO aTOMbI MU3MEHSAIOTCS, a 3TO MPOCTO
cnoco0, y100HbINA U1s1 00BsCHEHHs 3KcnepuMeHTanbHbIX (akToB. CornacHo JI. Ilo-
JIMHTY THOpUAM3aLUsSI — HTO 00pa30BaHKME HOBBIX OpOUTANIEH ¢ OJITMHAKOBON PHEPTHU-
el U1 CUMMETPHYHO PACMOJIOKEHHBIX B IpocTpancTBe. HoBbie opOuTanu oH Ha3Bal
CMEIIAHHBIMH WIA THOPUIHBIMH.

Kak wm3BecTHO, B OCHOBHOM (HEBO30YXJICHHOM) COCTOSSHUM aTOM YIJIepoja
MMEeT OSJIEKTPOHHYI0 KoHburypammio 1s°2s’2p’, 4To M300pakaeTCs Cieayromei

CXEMOM;

1s® 28’ 2p°

A IR RN

[Tpn 0Opa3oBaHMM XMMHUYECKOM CBSI3M aTOM YIJIEpOJAa MEPEXOAUT B BO30OYXK-

JACHHOC COCTOSAHHNC U OJNH U3 25-3JI€KTpOHOB MCPCXOaUT Ha 2p-0p6I/ITaJ'IB:

1s? 2s' 2p°
AR RN
— ~ _J

sp3 — TUOpHUIHBIC OPOUTAIIH

B B030yXIE€HHOM COCTOSHUM aTOM YTJepoja MMEET YeThIpe HECTIapCHHBIX
AJEKTPOHA: OAWH 2S-3JICKTPOH U TPU 2P-2JIEKTPOHA — 1522s12p3 . [Ipn «cmemmBa-
HUW» OJIHOUM 2s-opOWTanmu u Tpex 2p-opOuraneid oOpa3yroTcsi Y4eThipe OJUHAKOBBIC
sp>-rubpuaHble opbutany (Sp -rudpuausauus). Bee detbipe sp -ruOpHHbIe OpOuTa-

JIM CTPOTO OPUEHTHUPOBAHBI B MPOCTPAHCTBE, 00pa3zyst TeTpasap (puc. 2).
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10928’

. 3
Puc. 2. Obpa3oBaHue yeThIpeX CBsI3e MeXy Sp -rHOpUIHBIMU OpOUTANIIMU aTOMa yTiepoja

u 1s-opOHTaNBIO0 aTOMa BOJOPO/Ia B MOJICKYJIE METaHA

sp>-T'HOpHIHbIE OPOUTATH EPEKPHIBAIOTCS C 1S-OpOUTAISIME YETHIPEX aTOMOB
Bogopoaa. O6pa3zyercs mpovHas TeTpadgpuyeckas MOJIEKyJia C YEThIPbMS G-CBSI3SIMH,
KOTOpBIE HampasiIeHsl o yriom 109°28" apyr k apyry (puc. 2). B Monexynax anxa-
HOB B 00Pa30BAaHHM G-CBS3eH BCEr/[a YYaCTBYIOT MHOpHIHBIC sp -opoutami. Hampu-
mep, monekyna 3tana C,Hg oOpa3zoBaHa mepekpbIlBaHHEM JABYX TMOPHIHBIX OpOuTa-
neit atoMoB yriepoza ¢ yriaom 109°28’ mexy csssimu C — H (puc. 3). Bo Beex apy-
TUX aJKaHax yriiepojHas 1elb UMEET B MIPOCTPAHCTBE POpMY 3UT3ara Takke ¢ yriioM
B 10928’ mesxxy cesizsamu C — H (prc. 4).

JI1s1 aTOMa yriiepoa BO3MOXKHBI eIle Sp°- U SP-THOPHAN3ALNI, KOTOPBIE OITH-
CBIBAIOTCA B pa3jieliaX, MOCBSIICHHBIX XUMUYECKUM CBOMCTBAM HEMpPENeIbHbIX YyIie-
BOJIOPOJIOB M OceH30ay. O THne rudpuau3anuu opOUuTaiel, yJacTBYIOIIHUX B 00pa3o-

BaHHH CBH3CI\/JI, CyIAT 110 BEJIIMYHMHAM YIJIOB MCXKAY CBA3IMHU B MOJICKYJIC.

Puc. 3. Obpa3oBaHue MOJIEKyJIbI 3TaHA
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10928 | 0,154 um
0,25 um

>

Puc. 4. 3urzaroodbpasHoe CTpOCHUE YTITIEPOAHBIX IIeTei

4.2. U30Mepusi 1 HOMEHKJIATYPA AJIKAHOB
Bokpyr c-cBsizeil BO3MOXHO CBOOOJHOE BpaileHue. M3-3a 3Toro B romosioru-

YECKOM pAZly aJIKaHOB HAOMIOAAETCs TOJIBKO U30MEPHS LIETH, KOTOpasi XapaKTepHu3y-
€TCSl pa3IMYHbIM MOPSAKOM COCIMHEHUs aTOMOB yriiepoda. MeraH, 3TaH U MPOIaH
HE UMEIOT n3oMepoB. byTaH cylecTByeT B BHUJI€ JBYX U30MEPOB; MEHTAH — TPEX.
C yBeJMYEHHEM YHUCJIa aTOMOB YIJIEpOjia B MOJIEKYJIe YHCIIO BO3MOXKHBIX M30MEPOB
yBennuuBaeTcs. ['ekcan CyliecTByeT B BUAE IATH M30MepoB, AekaH CioH,, mmeer
CEMBJIECST ISATh U30MEPOB.

Jg cocTaBieHUsT HA3BAHWUK NPEIENIBHBIX YIJIEBOJOPOJOB C Pa3BETBJICHHOMU
LEMbI0, €r0 PacCMAaTPUBAIOT KaK MPOJIYKT 3aMEILIEHHUS] aTOMOB BOJOPOJia Pa3IUYHbI-
MU paguKaJlaMH. 3aT€M MOCTYIAIOT TaK.

1. BeiOuparot B hopmysie Haubosiee IITUHHYIO YIIIEBOJOPOAHYIO IIENb U HyMe-
PYIOT aTOMBI YTJIEpOJia C TOTO KOHIIA, K KOTOPOMY OJIMIKE pa3BETBIICHHE.

2. Ha3pIBaroT pagukaibl (HAaUMHASI ¢ MPOCTEHIIET0) U MpU MOMOITM mudp yka-
3BIBAIOT UX MECTO Y HYMEPOBAaHHBIX aTOMOB yrjiepoja. Eciu y oHOro u TOro xe
aToMa yrjiepoJia HaXOJIsATCS JBa OJMHAKOBBIX paJuKalia, TOrJa HOMEp MOBTOPSIOT
JBAK]IbI.

Uucno oIMHAKOBBIX PAAUKAJIOB YKA3bIBAIOT P MOMOIIM YUCET HA TPEYECKOM
A3bIKE («OU-BAY», KTPU-TPU», KTETPA-YETHIPE» U T. 11.).

[TonHOE Ha3BaHUE TAHHOMY YTJIEBOJOPOY AAIOT IO YKCITY aTOMOB yIJiepoja B
HyMepoBaHHOU 1enu. Ha3zBaHus yriieBoJOpOJOB, HAUMHAS C TIEHTaHa, 0Opa30BaHbI
OT TpedecKkux Ha3zBaHuil uucen. Jns o0o3HaueHus GopMyIbl yTriIeBOAOPOIOB HOP-
MajJbHOTO CTPOCHHS B Hawane (OpMyJibl Ha3BaHUS CTaBAT OykBy H: H-OyTaH,

H-T'CKCaH U T. A.
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4.3. DusnyecKue CBOMCTBA AJIKAHOB
Y HOpMaJbHBIX QJIKAHOB C YBEJIWYEHHUEM JJIMHBI YIIIEBOJOPOJHON ILIEMH IO-

BBIIIAIOTCS TEMIEPATYPhl KUTIEHUS U YBEIUYUBAIOTCS TUIOTHOCTH. MeTaH, 3TaH, npo-
naH W OyTaH MPU HOPMAJbHBIX YCJIOBHSAX — Ta3bl, OT IMEHTAHA /10 TEeHTaJeKaHa
(CysHsz) — xmakocTu, a ciieayrolide roMojoru — TBepble BemlecTa. Temmepary-
pa KUIEHUS H-aJIKAHOB BBIIIE, YEM PA3BETBIICHHBIX U30MEPOB. AJIKaHbI HEMOJSPHBI U
MOATOMY MPaKTHUUYECKHW HEPAcTBOPUMBI B Bojie. Ho oHU pacTBOpsAIOTCS B OpraHuye-
CKHMX PACTBOPUTEIISIX, HAPUMEDP, B OCH30JI€ U YETHIPEXXJIOPUCTOM yriepoje. B duc-
TOM COCTOSIHMH aJIKaHbI O€CIIBETHBI M UMEIOT CIa0bIi 3amax.

AJIKaHBI ITUPOKO PACIPOCTPAHEHBI B MPUPOAEL, COASPKATCSA B HEPTH, PHUPO/I-

HBIX U IMOITYTHBIX I'a3aX.

4.4. XuMH4YeCKHE CBOMCTBA AJIKAHOB
1. IIpu OOBIYHBIX YCIOBHSIX aJIKAHBI XMMHUYECKH MaJOAKTUBHBI U HE pearupy-

I0T CO IE€JI0YaMU, KUCIOTaMHU U OKUCTUTEISIMU. ISl alKkaHOB XapaKTepHbI peaKIuu
3aMelleHNsl, TaK KaK BCE aTOMbI B MOJIEKYJIE CBSI3aHbI IPOYHBIMU G-CBSI3SIMU.

[Ipu HarpeBaHuM alikaHbl BCTYMAIOT B PEAKI[MU 3aMEILICHUS C TaJloreHaMH (pe-
aKIMU TaJOr€HUPOBAHUS), C pa30aBICHHON a30THOM (peaklMy HUTPOBAHMS) U KOH-

ueHTpHpOBaHHoﬁ cepHOil (peakiuu cyab(OUpOBaHUs) KUCIOTAMH.

CH, + Cl, —, CH3C1 + HCI CH,+ HONO, —29°C , CH,NO, + H,0
CH;Cl + Cl, —®, CH,Cl, + HCl ~ CH,+ HOSO;H —°¢, CH;SO;H + H,0
CH,Cl, + Cl, —"*, CHCls+ HCI

CHCI; + Cl, —", CCl, + HCI

[Tpu HarpeBaHMM CMECHM METaHa C XJIOPOM (peakuusi XJIOPUPOBAHM) BBILIE
100°C nnm npu ocBeleHnH 00pa3yeTcsi CMECh XJIOPOIPOU3BOIHBIX METaHA: XJIOpMe-
TaH, JUXJOPMETAaH, TPUXJIOPMETAH M TETPAXJIOpPMETaH. JTa pPEeaKIUsl Ha3bIBAECTCS
LEeMHOM peaKkuurei 1 OCylECTBISETCS B TPU CTaAUU.

A. UnunuupoBanue (3apokaeHue LenH). ['OMOIMTHYECKOE paCIIECIICHHE

MOJICKYJIBI XJI0pa ¢ 00pa3oBaHuEeM CBOOOAHBIX paaukaios: Cl-
cllencl — sl 4

CBO6OI[HBI€ paauKajbl — 3TO aTOMbI WJIM I'PYHIIBI aTOMOB C HCCIIAPCHHBIMUA

anexktpoHamu (- H, - CI, - CH3)
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b. PazBurHe nenu. Pajnukanel xjg0opa B3aUMOJECUCTBYIOT C YIJIEBOJAOPOJIOM H

00pa3zyroTcs cBOOOIHBIE YTIIEBOIOPOIHBIE PAAUKAIIbI.

H
| Voo
Cle + HeCeH — H$Cl + * CH;

H

CBOOO/HBIE YTIIEBOJOPOIHBIC PATUKAIBI B3aUMOACHCTBYIOT C MOJICKYJaMU

XJIopa 1 00pa3yroT CBOOOHBIE paAUKaibl XJI0pa:
CH;3-+ Cl: C1 - CH;3;Cl + - C]
B. O0pbIB nenu. Pajgykansl COEIUHSIOTCS C APYT APYTOM:
Cl-+-Cl > Cl,
CHj;- + -CH; — CH; — CH;j
CHj;- + -Cl - CH;Cl
2. Bce npenenbHble yTiIeBOAOPOAbI TOPAT C 00pa30oBaHUEM OKCHJIa YIiiepojaa
(IV) u Boapt:
CH; + 20, —» CO, + 2H,0

3. Ilpu cuiibHOM HarpeBaHuM 0€3 JIOCTyIMa BO3AyXa MpeaeabHBIC YTIEBOI0PO-

Abl pa3jiararoTcs:

CH, 1% ,C +2H,
2CH, —15%°C . _C=C-H+ 3H,
CH; — CH; —3%%CNi 1. C = CH, + H,

4. B npucyTCTBUM KaTajau3aTOPOB W NPHU HArpeBaHUM YTIJIEBOJOPOJIOB HOP-
MaJIbHOT'O CTPOEHMS IPOUCXOIUT PEAKLUsl U30MEpU3aluu U 00pa3oBaHUE YTIEBOJIO-

POLOB pa3BCTBICHHOI'O CTPOCHUA.

t,AlCl3
CH3 — CHz — CHz — CH2 — CH3 > CH3 —CH- CH2 — CH3

|
CH;

PeaKHI/ISI HN30MCpU3alI HE IIPOUCXOAUT, CCIN YIIJICBOAOPOOA COACPIKHUT B MO-

JICKYJIC MCHBIIC YCTBIPCX aTOMOB YIJICpOAA.

BOnPOCHI 1 YIIPA’)KHEHUA
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1. Kakue 31eMeHThl BXOAAT B COCTaB YIJI€BOAOPOIOB?

2. Kak nmendarcst yriieBoJOpOobl B 3aBUCUMOCTH OT XapakTepa CBA3eH MExIy
aToOMaMU B YIJIEPOJHOM Lenu?

3. Hanumure o6myro ¢opmyily mOpeneibHbIX YriaeBoAopoaoB. IIpuBenute
MIpUMEPHI IPEIEIIbHBIX YTIIEBOIOPOIOB.

4. Yto Ha3bpIBaE€TCS TOMOJIOTHYECKUM psiioM? UTo Takoe romosioru?

5. Ha3zoBute nepBbie AECATHh YWICHOB TOMOJIOTHYECKOrO Psifia alIkaHOB U COOT-
BETCTBYIOILIME UM PAJIUKAIIBI.

6. Kakyro reomerpuueckyro ¢popMy uMeeT MOJIeKyJia MeTaHa? YKaXuTe 3Ha-
yeHue yriia Mexay ceszamu C — H B aToii Mosekyie.

7. UYto Takoe rubpunuzanusa? Kakoi tun rubpuanzanun xapakTepeH s Me-
TaHa U €ro TOMOJIOTOB?

8. Kakoil Tunm mM3oMepuu CyLIEeCTBYET B psay ainkaHOB? Kakue ankaHbl He
MMEIOT N30MEPOB?

9. CocrtaBbTe CTPYKTYpHBIE (POPMBI BCEX M30MEPOB H-TekcaHa. HazoBurte mx
0 MEXIYyHapOHONH HOMEHKJIAType.

10. CocTaBbTe CTPYKTYpPHBIE (POPMYJIIBIL:

a) 3-3TWIrenraHa; 0) 2,4-quMeTHIreKCcaHa;
B) 2-METWJI-3-3TUJITEIITaHa; r) 3-MeTUJI-5-3TUJITEeNTaHa.

11. Kakue peakiiuu HauOoJiee XapaKTEepHBI 7151 aTKaHOB?

12. Bpom pearupyer ¢ MeTaHOM NOJA00HO xJyiopy. Hanummre ypaBHeHUs peak-
I 3aMEeICHUS.

3AJAUYN

1. Kakoit o0beM Bogopoaa (H.y.) oOpaszyercs Mpu MOJIHOM TEPMHYECKOM pa3-
noxxeHuu 2 moisib metana? (Oteet: 89,6 ).

2. Kakoit 00beM Bo3ayxa (H.y.) moTpedyercs Uisl TOJTHOTO CKUTAHHUS CMECH
3 moab Metana u 20 J1 3TaHa, ecnu Bo3ayx coaepxkut 20,94 % kucnopoaa no oone-
my? (OtBet: 880,61).

3. 4,3 r opraHM4ecKoro BelIecTBa COXKIIM B kuciopoae. O6paszoBaioch 6,72 1
yriekucioro raza u 6,3 r Boabl. ILIOTHOCTH BemiecTBa MO BOAOPOJY paBHa 43.
Omnpenenuts hopmyiny opranudeckoro BemiectBa. (OtBeT: CgHy).

4. Ilpu cropanuu 0,56 1 (H.y.) H-OyTaHa MOTYYUIIU YTIAECKUCIBIN Ta3a. ITOT ra3
IIPOMYCTWIIX uepe3 26,7 Ml pacTBOpa THAPOKCHUIA KaIusl ¢ MacCOBOM aoJiei ero 32 %
(mmoTHOCTH pactBopa 1,31 r/mur). Onpeaenure MacCoBYIO JOJIO COJU B pacTBOPE TO-
cjie mpoIryckaHus yriekucioro rasa. (Otset: 35,1 %).
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5. Ha cxxuranue 6 11 cMecu nponaHa u OyTaHa uzpacxoaoBaiu 37,2 1 KUCIOpO-
na. O0beMbl Ta30B U3MEPEHBI IPU HOPMAJIBHBIX YCI0BUSIX. ONpeneuTe CoCTaB ra3o-
BOI cmecu B 00beMHBIX 101X (%). (OtBeT: 20 % mpomana).

TECTOBBIA CAMOKOHTPO.Ib IO TEME: «IIPEJEJBHBIE YT JEBOAOPOIbD)

1. Vkaxure GpopmMyy NpeaeabHOro yrieBoa0po/ia:
a) C;Hyy; 0) CsHis; B) CsHg; r) CsHi,.
2. YkaxuTe Ha3BaHUE MPEAECIBLHOrO YIJIEBOJOPOAA, KOTOPbIA UMEET OTHOCHU-
TEJIbHYIO IUNIOTHOCTH IO Bojopoay 36:
a) T'eKCaH; 0) IIeHTaH,; B) MIpOIaH; ) OyTaH.
3. Vkaxure ¢opmylly MNPEAeIbHOTO YIJIEBOAOPOAA, KOTOPBIA COJEPKUT
20 aTomMOB BOJIOpOJA:
a) CgHy; 0) CoHao; B) CoHao; r) C;Hyo.
4. YKaxXuTe TeOMEeTPpUUECKYI0 (PopMy MOJIEKYJIIBbI XJ0podopma:
a) JIMHEenHas; 0) nupaMuJaIbHAs; B) IVDIOCKOCTHASA;, I') TETpa’ApUYECKasl.
5. YKaxuTe COeIMHEHHUE, KOTOPOE SIBIISIETCS U30MEPOM H-TICHTaHA!

a) CH3 — (le — CH3 6) CH3 — (le — CH2 — CH3
CHj; CH;

B) CH3 — CH2 — CH2 — (|:H2 F) (le2 - CH2 - (|:H2

CHj; CH3 CH3
6. YKaXHTe YUCIIO U30MepoB Jjis1 coeaunenus hopmyisl C,HyBr,:
a) 3; 0) 4; B) 2; r l.

7. YKaXuTe COCIMHEHHE C MAKCUMAJIbHOU TEMIIEPATYPOU KUTICHUS:

a) H-TieHTaH; 0) U30MEHTaH; B) 2,2—TUMETWINPOIaH; TI) U300yTaH.
8. YKaXuTe 4hCII0 U30MEPOB JIJIs aJIkaHa C MOJIEKYJIIpHOU Maccoi 86:

a) 5; 0) 4; B) 2; r) 3.
9. Kakas peakuus xapakTepHa JJisi IpeAeNIbHbIX YTIIEBOIOPOIOB:

a) oOMeHa; 0) 3aMeIlEHUs; B) COCJUMHEHUS; T) MPUCOCTUHECHUS?
10. Ykaxkute, kKakoe U3 BEUIECTB SIBJISAETCS TBEPABIM TP KOMHATHOM TemImepa-

Type: a) CHy;,  0) CeHis;  B) CsHip, 1) CooHao.

11. AnkaHbl pacTBOPSIFOTCSI:

a) B IUCTWUIUPOBAHHOU BOJIE; 0) OeH3071€;

B) METAHOJIE; I') B BOJONPOBOJHOM BOJE.
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12.

13.

VYkaxkure, Kakoe BeIIeCTBO OyJIeT pearupoBaTh C H-OyTaHOM:

a) IepMaHraHaT KaJus B IIEJIOYHOU CPEJIE;

0) mepMaHraHaT KaJiusi B KUCJIOW CpeJIe;

B) XOJIOJHBIN pa30aBIE€HHBII pacTBOP a30THOU KUCIIOTHI;

r) OpoM Mpu OCBEIICHUH CBETOM.

Oxapakrepu3yiTe roMoJI0TH METaHa:

a) otnuuarorcs Ha rpynny —CH,—;

0) uMeroTCs ra3000pa3HbIe, KUIAKKUE U TBEP/bIC BEIIECTBA;

B) BCE MpEJEIbHBIE YIIIEBOJAOPOIbI TOPAT ¢ 0Opa30BaHUEM OKCHAA YIIepo-

na (IV) u Bonpr;

14.

15.

16.

17.

') Ha3BaHUS YTIIEBOJOPOOB HMECIOT OKOHYAHUE -aH.
CIH3
Oxapaxrepusyiite coequaenne: (CHz — (Ij — CH;

CH;

a) aJIKaH; 0) yriieBo10pO/i pa3BETBICHHOTO CTPOCHHS;

B) UMeeT 00Jiee BBICOKYIO TeMIEpaTypy KUIEHUsI, YEM H-TICHTaH,;

r) U30Mep IMEeHTaHa.

Kakue BemecTBa 00pa3zyroTcs Ipu XJIOPUPOBAHUM METAHA:

a) XJIOPUCTHIN BOJOPOI; 0) MMXJIOPITAH; B) TUXJIOPMETaH; I') Xjopodhopm?
Kakue mapel coeTMHEHUH SBISIOTCS TOMOJIOTaMU OTHOCUTEIIBHO JIPYT JIpyTa:
a) IPOIIAaH U UUKJIONPOIIaH; 0) nponaH U H-IIEHTaH;

B) l-xsopnponan u 1-xsopOyTaH; r) H-OyTaH U 2-METUIITIPOTIaH?
OxapakTepu3yiTe cBOOOHBIC PAIUKAIIBIL:

a) 00pa3yroTCs MPU TOMOJIMTUYECKOM PACIISINIEHUH KOBAJIEHTHON CBSI3H;
0) UMEIOT HECIAPEHHBIE 3JIEKTPOHBIL;

B) pEarupyroT C YIJIEBOJOPOAAMH C OOpa30BaHUEM YIJIEBOJOPOIHBIX

PadruKaJIOB,

18.

19.

O-THIIA.

20.

I') COEIMHSIOTCS IPYT C APYTOM.

Kakue yrieBogopoasl HE BCTyNalOT B pEaKLUA H30MEpPU3ALUU:

a) Metad; ©0)93TaH; B)IpomnaH; Tr) OyTtaH?

VYKakuTe Ha3BaHHUE AJIKaHA, B MOJIEKYJIE KOTOPOro cojaepkurcs 16 cBszeit

a) mponaH; ©0) OyraH; B)IIGHTaH; TI) dTaH.
Kakue gakTopsl cMecTAT BIpaBO paBHOBECHE Mpoliecca

ZCO(F) + 5H2(F) — C2H6(F) + 2H20(1")Z
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a) IIOHW)KCHUE JIABJICHMUS,

0) NOBBIIICHUE JABJICHUS;

B) IOTJIOIICHUS [TapOB BOJIbI KOHLIEHTPUPOBAHHOM CEPHOU KUCIIOTOM;
r) IPUMEHEHHE KaTanu3aTopa?

5. HenpeaesbHble anudarnyeckue yrieBoaopoabl
HenpenenbHbIMU WJIM HEHACHIIIEHHBIMU YTJIEBOAOPOaMHU HA3bIBAKOTCA yTJIE-

BOJIOPOJIbI, B MOJIEKYJIAX KOTOPBIX aTOMbI YIiepoja CBs3aHbl MEXIYy OO0 KpaTHBI-
MU (ABOMHBIMU WMJIM TPOWHBIMHU) CBA3siMU. HanOolsiee BaXKHBIMU M3 HEMPENENbHBIX
ann(aTuYecKux yrieBOJOPOIOB SIBISIFOTCS STHICHOBBIC, IUEHOBBIE U AllETHICHOBBIC

YTJI€BOAOPO/IBI.

5.1. OTHiIeHOBBIE YIJIeBOAOPO/bI (0J1e(pUHBI, AJTKEHbI)
OTUICHOBBIE YTIEBOAOPOIbl UMEIOT OJHY ABOMHYIO CBSI3b M 001y (HOpPMYITY

C.Hy,. IIpocTeiiiiee coequHenre ¢ JIBOMHOM cBsi3bio — 3T0 ATuiieH CH, = CH,. B
MOJIEKYJI€ ATUJIEHA TMOSBISIOTCS CBSI3U U G-, U T-TuUmna. CoryiacHO 3KCIepUMEHTab-
HBIM JIAaHHBIM, BCE IIECTh aTOMOB PACMOJIAralOTCs B OJIHOM IJIOCKOCTH U YTJIbI MEXKITY
CBA3sIMU O4eHb Osn3Ku K 120° (puc. 5). [lnockoe crpoeHre MOJIEKYIIbl U YTOJl MEXKIY
cBsi3aMHu 120° MO3BOMSIOT CUMTATh, UTO JUIsi OOpa30BaHUS G-CBS3EM KaXKIbIi aTOM
yIJIEpOJia COSMHSIETCS ¢ TpeMs APYTUMHU aToMaMH (OJHUM aTOMOM YIJIEpoJa U JIBY-
Ms aToMamu BojJopojia). B 3Tom ciyuae B rHOpuaM3anid y4acTBYIOT TOJIBKO TpHU
AJIEKTPOHHBIX O0Jlaka — OJHOTO S-3JIEKTPOHA U JIBYX P-dJIEKTpOHOB. [Ipomcxomut
spz-m6pnzm3au1/1;1 (puc. 5). Ho y kaxmgoro aroma yriepojia OCTaeTcs Mo OJHOMY

P-2JIEKTPOHY, 00JIaka KOTOPBHIX HE YYaCTBYIOT B THOPHUIU3AIUY.

\
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Puc. 6. Cxema 00pa3oBaHusl T-CBSA3M B MOJIEKYJIE ITHIICHA:
a — OOKOBOE TIepeKphIBaHUE 00JIAKOB P-3JICKTPOHOB; 6 — pacIpeielicHre 001ero odaaka n-cBs3u
HAaJI TUIOCKOCTBIO | TOJT TUIOCKOCThIO aTOMHBIX SIZICP

Ocu 3TUX IJCKTPOHHBIX 00JIAKOB HAIPaBJICHBI MEPIICHIUKYISIPHO TIOCKOCTH
MOJICKYJIbI M TEPEKPBIBAIOTCS MEXKJy COOOM BBIIIC W HUXKE TUIOCKOCTH MOJICKYJIBI.
OOpasyercst BTOPO# THII CBSI3M MEXKIY aTOMaMH yTiiepoja. JTa CBs3b Ha3bIBACTCS
T-CBsI3b1O (pHC. 6).

Takum 06pazom, yriaepoj — yriiepoaHasi [BOWHAs CBS3b B MOJIEKYJIaX dTHUIIE-

HOBBIX YTJIEBOJOPOJOB COCTOUT U3 OAHON G- U OJHOM TT-CBS3U.
PaccrosiHne mexay LEeHTpaMH aTOMOB YIJIEpOJa B MOJIEKYJE THUIIEHA PaBHO
0,134 am, a B MoJiekyse 3taHa oHO paBHO 0,154 HM. m-CBsi3b B 3TUJIEHOBBIX YTJIEBO-

nopojax 6ojee ciaadasi, 4eM G-CBS3b.

HN3omepusi 1 HOMeHKJIaTypa. Ha3zBanus 3TUICHOBBIX YIJIEBOJOPOAOB 00pa-
3YIOTCSI OT Ha3BaHMS AJIKAHOB, U3MEHSISI OKOHYAHUE -aH Ha -€H (3TEH, MPOTeH, OyTeH
U T. A.). YacTo MPUMEHSIOT CTapoe OKOHYAHHWE -WJIeH (ITUJIEH, MPOIMUIICH, aMUJIeH
BMECTO TMEHTUJIEHA). BBIOMpaoT camyro JUIMHHYIO YTIAEPOIHYIO 1IEMb U HyMEPYIOT €¢
C KOHIIa, K KOTOPOMY OJIMKe pacIloIOkKEHA TBOMHAS CBSI3b.

VY ankeHoB, HauMHas ¢ OyTeHa, HAONIOJAETCS CTPYKTypHasi U30MEpUsl U TPo-
CTpaHCTBEHHAas1 u3omepus (1uc- u Tpanc-). CTpyKTypHasi U30MEPHUs XapaKTEePU3yeTcs
Pa3BETBJICHUEM YTJIEPOJHOM LIEMHA WM MOJIOKEHUEM JIBOWHOM CBSA3M; MPOCTPAHCT-
BEHHASI N30MEPHUS — OTCYTCTBHEM CBOOOJHOTO BpaIIeHUS BOKPYT JIBOWHOUN CBS3H.
Hampumep: nzomepus 2-meTmi-nporneHa-1 oObSICHIETCS pa3BETBICHUEM yTIEPOTHOM

nenu; OyTeHa-2 — U3MEHEHHUEM TOJI0KEHUS IBOMHOM CBSI3U.

1 2 3 4 — _
CH, =CH-CH, —-CH, e = (G
6YTCH-1 CH3

2-MeTWII-NIpoIieH- 1

CH H CH

\ / oo ’
H/ “n cH,~~  OH
1uc-0yTeH-2 TpaHC-OyTeH-2
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Ecau B MOJICKYJIaX €CTb 3aMCCTUTCIIN U HBOfIHaH CBA3b, TO HYyMCPAllUIO HAYU-

HAIOT C TOT'O KOHIIA LIENH, K KOTOPOMY OJIM>Ke IBOIHAsSI CBSI3b, HAIIPUMED:
5 4 3 2 1
CH,-CH-CH=CH-CH,

CH; CH;

3.4 TUMETHUJIIICHTEH-2
[Muc- 1 TpaHc-OyTEHbI SIBISIIOTCS MPOCTPAHCTBEHHBIMH HM30MEpaMu (CTepeo-

HU30MEpamu).

IHonyyeHnue ajakeHoB. Yamie BCEro ajJKkeHsl MOJMYyYarOT B PE3YJIbTATE PEAKLUN

OTLUEIUIEHUS U IIPU KPEKUHT€ HEPTSIHBIX MTPOYKTOB.

1. Ormiemnyienre BOAbI OT CIIUPTOB (AeruapaTaius):

(ALO3, H2SO4(xomn.), ZnCly)
CH; - CH - CH, — CH; _ CH;-CH=CH-CH; +H,O
|

350-450°C

OH

2. OTuienieHue BOAOPOJa OT aJIKaHOB (AETHAPUPOBAHUE, TETUAPOTCHU3ALINS)

npu temneparype 450—-650°C B npucyrctBun katanuzatopa (Cr,Os3, Al,O; + KOH):
CH3—CH2—CH2—CH3—)CH3—CH:CH—CH3+H2

3. OTuieryieHue TajloreHoB OT AUTaI0T€HONPOU3BOAHBIX:

CH3 — (|jH — (lez +/n ——» CH3 —CH= CH2 + ZIlBI'z

Br Br

4. OTuiemieHre rajoreHoBo10poa OT TaJIOr€HONPOU3BOJAHOIO B IPUCYTCTBHH

CIIUPTOBOT'O PACTBOPA IICTOYH:

CH3—CH2—C|:H—CH3 — CH3—CH:CH—CH3+HBI'

Br

5. Kpekunr HeTsHBIX TPOTYKTOB:

CH3 - CH2 - CH2 — CH3 —> HzC = CHz + CH3 - CH3
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OO0pa3yeTcs cMeCh aJIKaHOB U aJKEHOB, KOTOPYIO pa3/ielIUTh Ha AJIKEHBbI U all-
KaHbl OYEHb TPYIHO.
IHoayyeHnue 3TujieHa.
1. DTuiieH B 1a0OpaTOpPUM MOTYYAIOT PU HATPEBAHUU CMECH 3TUIIOBOTO CITUP-
Ta C KOHIEHTPUPOBAHHOU CEPHOM KUCIOTOM:
HZSO4(K0H11.)
C2H5OH > HzC = CH2 + H20
t>140°C

2. B OpOMBIIUIEHHOCTH 3TWIEH MOJYyYar0T ACTUAPUPOBAHUEM ATAHA WIIA YaC-
THUYHBIM THAPUPOBAHUEM ALICTUIICHA:
CH; -CH; —-» H,C=CH, + H,
HCECH+H2—)H2C:CH2
dusnueckue cpoiicrBa. Husmue ankensl-rasel, ankeHsl oT Cs 1o Ci4 — KHO-
KOCTH, BBICIIIME AJTKEHBI — TBEPJbIE BENIECTBA. TeMIIepaTypbl KUIIEHUS U TJIOTHOCTH
AJIKEHOB YBEJIMYMBAIOTCS C YBEJIMYEHHUEM JJIMHBI YIJIEPOAHOMN Lenu. B ankenax snek-
TPOHHAsA IUIOTHOCTH TOBBIIEHA Y JBOWHOM CBsA3U. Bce ankeHbl MPAKTUYECKA HEpac-
TBOPUMBI B BOJIE, MAJIO PACTBOPUMBI B CIIUPTAX.
XumMuyeckue cBoicTBa. m-CBs3b JETKO pa3pylIacTcs MO BIUSHUEM Pa3Iny-
HBIX PEareHTOB. DTO OOBSCHSICTCS MEHBINEH MPOYHOCTBIO T-CBSI3U, TaK KaK JJICK-
TPOHHBIE 00JIaKa MEPEKPHIBAIOTCS B ATOM CJIydae BHE TNIOCKOCTH MOJIEKYJIBI (pHC. 6).
[ToaTOMY ajiKeHbI JieT4e BCTYNAKOT B XUMUYECKHUE PEAKIINM, YeM aikaHbl. [ anke-
HOB XapaKTEPHbI PEAKIIUU TPUCOCTUHEHNUS IO IBOMHOU CBS3U.

1. IllpucoennHeHue Boaopoaa (ruApupoBaHue):

Pt
CH;-CH=CH,+H, - » CH;—-CH,;—-CH;
t

2. IlpucoenuHeHne rajioreHoB (rajoreHnpoBaHme):
CH, =CH, + Clz — CH2C1 — CH2C1
CH; — CH = CH, + Br, (6pomnas Boga) - CH; — CHBr — CH,Br

3. IlpucoeauHeHNE rajJoreHoBOA0POA0B:
H,C =CH, + HBr —» CH3 - CHzBI'
Hzc = CHZ + HCI —» CH3 - CH2C1
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[IpornuiieH u Apyrue ajakeHbl pearupyroT ¢ rallor€HOBOJIOPOAAMH MO MPABHILY
B.B. MapkoBHUKOBA: BOJIOPOJI MPUCOETUHSIECTCS K HanboJiee, a aTOM rajloreHa — K

HauMeHee THAPUPOBAHHOMY aTOMY YIJIEPO/a:
CH, =CH - CH3 + HBr —» CH3 — CHBr — CH3

4. Ilpucoenqunenue BOAbI (ruapaTanms):
KaT.t

CH2 = CH2 + HOH —> CH3CH20H
CH; — CH =CH,; + HOH — CH; — CHOH — CH;
[IpucoenrHeHre BOAbI K AJIKEHAM UJET 1o npasuily B.B. MapkoBHUKOBA.

5. Oxkuciaenne. AJKEHbI JIETKO OKUCIAOTCA. BoHBIN pacTBOp nmepMmaHranara

kaiaust KMnOy4 OKHCIISIET STUIIEH B 3THIIEHTIIMKOIb:
3CH, = CH, + 2KMnO, + 4H,0 — 3CH,0H - CH,0H + 2MnO, + 2KOH

OTy peakiuio, KaKk U Peakifio ¢ OpOMHON BOJION MPUMEHSIIOT JUIsl KaueCTBEH-
HOT0 OOHapy»eHusl aJIKeHOB. B KuciOpojie, B BO3AyXE aJKEHbI FOPST CBETAILIUMCS
IIJIAMEHEM:

C2H4 + 302 —> 2C02 + 2H20

6. ITonmumepusanus. [lonmumepusanuss — 3TO mIpouecc, NpU KOTOPOM He-
OoJbIIMe MOJIEKYJIbI (MOHOMEPBI) COEAUHSAIOTCS APYT C IPYTroM ¢ 00pa3oBaHUEM BbI-
cokomoJiekysipHoro coequHenusi (BMC). Ilpu nonmmepusanmy MOJIEKYJIbl ajJKeHa
COEIMHSIOTCS 110 MECTY pa3pbiBa IBOMHOMU CBSA3U:

CH2 = CH2 + CHz . CH2 tT...—> -CHQ— CHz — CHz— CHz-
win: n CH, = CH, —» (—CH,—CH,—),, rne n — crenens nomumepusanuu (4KCIO0
MOJIEKyJ1 MOHOMepa). V3BECTHBI MONMMMEPHI: NOJUITUIICH, OJUIPONMIEH, MOIH0Y-
TUJIEH U JIpYyTHE.

IIpuMeHeHHe aJIKeHOB. AJIKEHBI NMPUMEHSIOTCS ISl MOJYyYEHUS aJKWIrajo-
TE€HUJ0B, CIIUPTOB, MMOJIUMEPOB U IPYTUX COCIAUHEHUN. DTUIIEH YCKOPSET CO3PEBAHUE
LUTPYCOBBIX U 00JalaeT aHeCTE3UPYIOUIMMH CBOMCTBAMHU. AJIKEHbI TOKCUYHBI IS
YEJI0BEKA.

BoOnprPOCHI 1 YIIPA’)KHEHUA

1. Kakwue yrieBogopo/ibl Ha3bIBAKOTCS HEMPEICIbHBIMUA?

2. Kakue HemnpenenbHble YrieBOAOPOAbl Ha3bIBAIOTCS ankeHamu? Hanuimure
00111y10 OpMyJTy aTKEHOB.

3. Ykaxwure TuUn rubpuauzanuu opourtaseil aTOMOB Yrjiepoja, CBSI3aHHBIX
JIBOMHOM CBSI3bI0 B MOJIEKYJIAX AJIKEHOB.
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4. B yem paznuuue MexAy G- U T-CBSI3bI0 B MoliekyJie 3TmiieHa? Kakas u3
cBs3elt meHee npoyHasi? OObICHUTE MOYEMY.

5. Kakue Buapl n3oMepun HaOMIOAAIOTCS Y NPEIEIbHBIX U HENPEAEIbHBIX YI-
neBoaopoioB? [IpuBeauTe npuMepsl.

6. CocTtaBbTe CTPYKTYpHBIE (hOPMYJIbI H3OMEPHBIX YTIEBOOPOI0B, UMEIOIINX
MOJIEKYJISIpHYI0 Maccy 56. HazoBuTe uzomepsi.

7. Iloyemy 4nciIO0 M30MEPOB Yy YIJIEBOJOPOAOB psAsia 3TUJIEHA OOJbIIE, YEM Y
NpeleabHbIX YriieBoaopoaoB? [Iisi qoka3zaTeabCcTBa MPUBEAUTE U30MEPHI YIIIEBOJIO-
poaoB ¢ moJiekysipabiMu popmynamu C4Ho u C4Hs.

8. Ykaxxute M30Mephl U3 YKCIa TE€X BEUIECTB, (OPMYIIbl KOTOPHIX MPUBEACHBI

HHNXKC:
a) CH2 = (|: — CH3 6) (lez — (le — CH3 B) CH2 =CH - CH= CH2
CHj3; CH, -CH,
r) (lez - (|3H2 a) CH; —CH=CH-CH,-CH; ) CH;-CH=CH-CH;
CH, -CH,

9. Jlaiite Ha3BaHUA MO MEXIYHAPOJHON HOMEHKJIATYpE CIECAYIOLIMM YTJIEBO-
J0poJiam:

a) CH, = |c — CH,—CH; 6) CH; - CH = (lj - (le — CH, - CH;
CH; CH; GC,H;s
CH;
B) CH, —CH—(llj—CH3 r) CHs—(liH—lc=CH2
CH; CH; CHs;

10. Cpenu BemiecTB, GOPMYIIBI KOTOPBIX PUBEACHBI HUKE, YKAKUTE: U30MEPHI
u romoJioru neureHa — a) CH; — CH = CH, — CHj;
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6) CH3—C:CH—CH3 B) CH3—CH2—CH2—CH:CH2

CH;
r) C|3H = (fH n) CH; — CH, — CH, — CH, — CH;
CH; CH;
H,C — CH,
H,C CH,
\ /
CH,
e)

11. CocTtaBbTe CTPYKTYpHBIE (POPMYJIIBI CIEYIOIIUX YIJIEBOIOPOOB:
a) 3-3Tuj-renreHa-2; 0) 3,3 nuMeTuIneHTeHa-1;
B) 3-METHII-4-3THIITEKCEHA-2.

12. YV kakux W3 NOPUBEACHHBIX HIKE COCIWHEHUN BO3MOYKHA LHC-TPAHC-
nzoMepusi: a) OyreHa-1; ©0) menteHa 2; B) 2-MeTWiIOyTeHa-2; ) 2-METHIIPOTICHA?
[TpuBeauTe GopMyIbl HU30MEPOB.

13. Kak mony4aroT 3TUJIEH W yTIeBOAOpOAbl psaa 3TuieHa? Hanumure ypas-
HEHHUSI COOTBETCTBYIOIINX PEAKIIUI.

14. Kakue peakuuu sIBJISIOTCS KaueCTBEHHBIMHM peakLUsMU Ha ayikeHbl? Ha-
MUIINTE YPAaBHEHUS ITUX PEAKLIUMN.

15. Chopmynupyiite npaBuino MapkoBHUKOBa. Hamuiure ypaBHEHHE peak-
I[UU B3aMMOJICUCTBUS MporieHa U OyTeHa-1 ¢ GpOMUCTBIM BOJOPOJIOM.

16. Yto Ha3bIBaeTca nojmMepusanueil? Hanumure ypaBHeHrE peakuu MMOJIH-
MEpH3alliy MPONUIICHA U TETPpaPTOPITUIICHA.

17. I'ne npuMeHsItOTCSl TUJIEH U €ro MPOU3BOIHbBIE?

18. Onpenenute MOJNEKYJISIPHYIO (GOPMYITY 3THICHOBOIO YIJI€BOA0PO/Ia, MOJIe-
KyJIsIpHas Macca Kkoroporo: a) 98; 0) 126.

3AJAUYN

1. IIpu nponyckanuu 3TUIIEHA Yyepe3 OPOMHYIO BOAY Macca CKISTHKU ¢ OpoMoMm
yBenuuuiack Ha 14 rpammoB. Kakoit o0beM sTuiieHa (H.y.) MOTJIOTWICS TIPU 3TOM?
Ckonbko rpamMmoB auOpomaTana noxyuunock? (Oteer: 11,2 )

2. Kakoii 00beM BoJiopoaa MOryT npucoearuHuTs: a) 100 mi nponena; 0) 3,5 r
nenteHa? (Otet: a— 100 mur; 6 — 1,12 1)
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3. Ckonbko JUTPOB BO3ayXxa moTpedyercs st cxxkuranus S50 J1 mpommiieHa
(1.y.)? (OtBet: 1071,4 n)

4. CKOJIbKO TPaMMOB JIUXJIOPATaHA MOXKET OBITh MOJIYYEHO U3 cMecH | MOJb
striieHa u 11,2 11 xsopa npu HopMalibHbIX ycaoBusax? (Oteet: 49,5 1)

5. Kako#t o6sem HCI (H.y.) MmoxeT mpopearupoBath ¢ 60 r cmecH, coaepxa-
mei 15 % CHCls, 23 % rekcana u 62 % rekcena? (OtBet: 9,92 1)

6. Onpenenute MOJAPHYIO MAcCy U HAMMUIIUTE POPMYITy STUICHOBOTO YTJIEBO-
JI0poJia, €CIM U3BECTHO, 4TO 1,12 T 3TOrO yrieroaopoja pearupyer ¢ 8 r pacTBopa
opoma B xjopodopme ¢ maccoBoit goserr 6poma 40 %. (OtBet: C4Hg)

7. HenpenenbHblil yriaepo 3TUICHOBOIO psifa Ipopearuposai ¢ xjopoM. Ilo-
JYYUIIOCh BEILECTBO, MJIOTHOCTh MapOB KOTOPOTO MO Bojaopoay paBHa 63,5. Kakoi
yriieBoaopo pearupoai ¢ xjopom? (OtBer: C4Hg)

8. lyst cxuranusi 8 TUTPOB CMECU MeTaHa U dTuieHa norpedoBanock 100 nut-
poB Bo3nyxa (H.y.). PaccuntaTh coctaB UCXOAHOU cMecH B 0OBEMHBIX H0isX. O0Bb-
eMHasl 10J1s1 Kuciopoaa B Bo3ayxe paBHa 21 %. (OtBer: 37,5 % CHy; 62,5 % C,Hy)

9. Kakast Macca OpoMHOM BOJIbI C MacCOBOM oJei 6poma 2 % MoxKeT obecIBe-
TUTH 5,6 71 STUIIEHOBOTO YIJIEBOAOPOA, IFIOTHOCTh MAPOB O BO3AYXY KOTOPOTO PaB-
Ha 1,937 Ycranosute dhopmyiny yriesoaopoaa. (Oteet: 2 kr C4Hg)

TECTOBBIA CAMOKOHTPO.Ib
O TEME: «9TUJIEHOBBIE YIJEBOJOPOIbI».

1. Ykaxwure Gpopmyiy 4-MeTUIITIEHTEHA-2:
a) (CH;),CH — CH = CH — CH3; 0) (CH;),C =CH - CH, — CH3;
B) CH, = CH — CH, — CH(CH;);; r) CH, = CH — CH(CH3;) — CHj.
2. VYkaxuTte Ha3BaHUE COCAUHEHUSI, Mpe/IcTaBIeHHOE HOpMYIIOn

CH3 — (|:H — CH2 —CH= CHz:

CH;

a) 2-MeTWINEeHTEH; 0) TeKCeH-1; B) 4-MeTHINICHTEH; T') 4-METUJINIEHTEH- 1.
3. Vkaxure ¢GopMylly COEIUHEHUS, KOTOpoe O0yajaer uuc-, TPaHC-

m3omepueit: a) H;C — CH = CHy; 0) CH;CH = CHCH;;
B) (CH;),C = CHy; r) CH; — CH = CBr,.
4. Monekyna 3TUJIEHA UMEET:
a) IAATh G- U OJIHY T-CBS3b; 0) IATh G- U JIBE T-CBS3H;
B) IIECTh G- U OJIHY Tt- =CBSI3b; I) AEBITh G- U OJHY T-CBS3b.

5. Dmnupuueckas gopmyna coeaunenuss CH,. MomnekynsipHass macca coeu-
Henus 42. Ero monexynsapuas hopmyna:
a) CHy; 0) CoHy; B) C;Hg; r) Cs;Hs.
27



6. Uem oTimyaroTcs APyT OT Apyra OyteH-1 u OyreH-2?
a) 4KCJIIOM aTOMOB YIJIEpPOJa;
0) MECTOM pa3BETBJICHUS YIIIEPOAHON 1IENU;
B) MECTOM PACIOJIOKEHHUSI IBOMHOM CBA3Y;
I') OTHOCHUTEJIbHOM MOJIEKYJIIPHOW MAaCCOM.
7. Ykaxwurte uzomepbl OyTeHa-1:
a) nenteH-1; 0) OyTeH-2; B) 2-METWIINPOINEH; T) 2,2-IUMETHIIPOIICH.
8. Ykaxure CriocoObl MOTYyYCHUS aJTKEHOB:
a) OTUIEIJIEHUE BOJIbI OT CIIHUPTOB;
0) IeruIpupoBaHUE AIIKAHOB;
B) B3aMMO/ICHCTBHE KapOuIa KaJIbIHs C BOJOM;
I) KPEKUHT HE(QTIHBIX TPOTYKTOB.
9. Ilpu neiicTBUU CIIMPTOBBIX PACTBOPOB IIEJIIOYEH HA TajOr€HONPOU3BOIHbBIC
aJIKaHOB 00pa3yroTCs:
a) AIKUHBI; 0) CIupTHI; B) QJIKCHBI; I') aJIKaHbI.
10. Ykaxxute, ¢ MOMOIIBIO KAKOTO BEIIECTBA MOKHO OTJIMUMTh T'eKCaH OT I'eK-

ceHa (H.y.):
a) ruapokcuaa menu (II);  6) OGpomHOI BOIHI;
B) BOJIOPO/A; ) XJIOPHOU BOJIbI?
11. Kakoe BemecTBo oOpa3yeTcsi IpH B3aUMOIECIHCTBUU ITHIIEHA C BOJOM:
a) aleTaiabJAeTU I, 0) TUATUITOBBIHN A(Up;
B) DTaHOI; I') yKCyCHasl Kuciora?

12. Kakoe BemiecTBO 00pazyercs py OKUCICHUHU dTUJIEHA B PACTBOPE MIepMaH-
ranara xaiansa KMnQOy:
a) 1maBesieBas KUCJIO0Ta; 0) yKCyCHasi KHCJIOTa;
B) STUJICHIJIUKOJIb; ) TIMLEPUH?
13. YkaxuTe, K KaKkOMy COCAMHEHUIO MPUCOETUHEHHE OPOMHCTOTO BOJIOPOJIa
HE UJET N0 npaBuily MapKOBHHKOBA:
a) CH,Cl — CH = CHCI + HBr —; 0) CHF,— CH = CH, + HBr —;

B) CH; - CH, - CH =CH, + HBr —; r) CH; - CH =CH - CH; + HBr —.
14. Ctenenp moJiMMEpU3alnM TOJUATHIEHA C MOJIEKylsipHou Maccout 1400

paBHa:
a)25; 0)100; B) 50; r) 75.
15. Kakue BemecTBa 00eciiBe4nBalOT OPOMHYIO BOY:
a) MOUNpPONuiIeH;  0) uc-0yTeH-2;

B) TpaHC-OyTeH-2;  T) 2-xJ0pOyTeH-2?
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5.2. JlueHoBbI€ YIJI€BOAOPOABI (AJIKAAUEHbI)
K nueHoBBIM yTIIeBOIOpPOJaM OTHOCSATCS OPTaHUYECKHUE COSAMHEHUS C OOIIei

dbopmynon C,Hy,», B MOJIEKyIaX KOTOPBIX UMEIOTCS JIBE JBOMHbBIE CBs3U. [IpakTuyue-
CKO€ 3HAYCHHE MMEIOT JTUEHOBBIE YTIEBOAOPO/IbI, Y KOTOPHIX JBOMHBIE CBA3U PACIIO-
JI0’KEHBI Uepe3 oJIMH yriaepoansiid atoM. Hanpumep, 0yranguen-1,3 CH, = CH — CH =
CH,, 2-metun6yranuen-1,3 (uzonpen) CH, = C — CH = CH,

CHs.
910 COCOMHCHUA C COIIPSKCHHBIMHA ,ZIBOI>JIHI>IMI/I CBA3siIMU.

JUIsl ankaJMeHOB XapaKTepHAa CTPYKTypHas HM30MepHs (pa3HOE IOJIOKEHHE
JBOMHBIX CBSI3€M WJIM Pa3BETBIICHHE YIIIEPOJHOM LENU) U IPOCTPAHCTBEHHAs U30Me-
pust (IIUC- U TPAHC-U30MEPHUS).

IHonyyeHnue

1. HderuapupoBaHue u aeruapatanus sraHona (peakuus C.B. Jlebenesa).

2CH; — CH, - OH A120—3;ZH>O CH, =CH-CH =CH, + H; + 2H,0
425°C

2. JlernapupoBaHHE AJIKAHOB U AJIKECHOB:

CH; — CH, — CH, — CH; i‘%’ CH, = CH - CH = CH, + 2H,

CHy — CH - CH, - CHs A—>1203t;§f203 CH, = C — CH =CH, + 2H;
CH, CH,

CH, = CH - CH, — CHj % CH,=CH - CH = CH, + H,

XuMHnUyecKue cBoiicTBa. AJKaJUEHbl BCTYNAIOT B PEAKIUU MPUCOEAUHEHUS.
[IpucoenvHuenne rajoreHoB WK TaJIOT€HOBOJOPOAOB Y JUEHOBBIX YIJIEBOJIOPOIOB C
CONPSKEHHBIMU CBA3SMHU ITPOUCXOAMT IPEXKAE BCEr0 MO KOHLAM MOJEKyJbl. Maer
pa3pbIB JBOWHBIX CBSA3CHU:

CH2 =CH-CH= CH2 + Br, > BI'CHQ —CH=CH- CHzBI'

[Tpu u36sITKE OpoMma obpa3zyertcs 1,2,3,4 TerpabpoMOyTaH:

CH,Br — CHBr — CHBr — CH,Br
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byranuen-1, 3 u 2-metun-0yranuen-1,3 BCTYyNaOT B peakMK NOJIUMEPU3ALNH
1 00pa3yloT KayuyyKd COOTBETCTBEHHO: OyTaareHoBbId (1) n nu3onpeHoBsli (2)
nCH,=CH-CH=CH, - (-CH,~CH=CH - CH,-)n (1)
nCH,=C - CH = CH, - (-CH, - C = CH - CH,~)n (2)
e, e,
Kayuyku 0651a1at0T 371aCTUYHOCTBIO, T. €. CHOCOOHBI BOCCTAHABINBAThH (hOPMY.
OHu HENPOHMIIAEMBI JUISI BOJIBI U Fa30B.

BoOnprPOCHI 1 YIIPA’)KHEHUA

1. Kakne coenrHeHUs Ha3bIBAIOTCS TUEHOBBIMU YIJIEBOAOPOIaMHU?

2. Kakue BuUIbI H30MEPUM XapaKTEpHBI I JUEHOBBIX YTJIEBOJIOPOJIOB?
[IpuBenure npumMepsl.

3. Kakue peakuuu XxapakTepHBbI 1JIs1 JUEHOBBIX YTIIE€BOI0POIOB?

4. C noMoIIbl0 KaKuX peakiuii MOKHO OTJIMYUTH T€KCaH OT TekcaaueHa-1,2?

5. Kak monyuuts OyTtamuen-1, 3: a) uz OyraHa; 0) u3 OyreHa-1? Hanumure
YPaBHEHUSI pEaKIIUH.

6. Kaxue BemniecTBa MOTYT ObITh IOJyU€HBI IPU TUAPUPOBAHUM OyTaaueHa-1,3?
Hanumure ypaBHeHuUs: peakuui.

7. HazoBute 1m0 MEXIyHapOAHON HOMEHKIIATYpE BEILECTBA, IIOJIYYArOLIHECs
OpU TPUCOECTUHEHUH K MoJieKyne OytanueHa-1,3: a) onHoMl Mosekyssl Opoma;
0) oaHOI MOJIEKYJIBI OpOMOBOAOPOAA; B) JABYX MOJIEKYJ OpOMOBOAOPOAA; I) JIBYX
MOJIEKYJ Opoma.

TecToBBI CAMOKOHTPOJIb 10 TeMe: «/[MeHoBbIE YIi1eBOAOPOALD)
1. ConpsikeHHbIE AIKAIUEHBI UMEIOT JIBE IBOMHBIC CBA3U:
a) B 11000M IMOJIOXKCHUH;
0) pasjieneHHbIC OJTHOW OJIMHAPHOM CBS3BIO;
B) pa3/ieJieHHbIE IBYMs UM 00Jiee OJIMHAPHBIMU CBS3SIMU;
) HE pa3/ieiCHHbIC OJJTUHAPHOMN CBS3BIO.
2. VYKaxuTe, KaKoe U3 MEPEYUCICHHBIX HM)XE COCIMHEHUW OTHOCUTCS K CO-
MPSOKEHHBIM allKaJIeHaM:
a) Oyraauen-1,3; 0) OyragueHn-1,2; B) rekcaaues-1,5; r) nenraauen-1,4.
3. Vkaxure 001y (GopMyly TOMOJOTHYECKOIO psijia, B COCTaB KOTOPOTO
BxoauT BemiectBo CH, = CH — CH = CH,
a) CnHZn; 6) CnHZn—Z; B) CnH2n+2; F) CnH2n—6'
4. Kax Ha3bIBalOTCS YIiIe€BOJOPO/IbI, K KOTOPHIM OTHOCHUTCS U30IPEH:
a) npejaenbHble; 0) dTUJICHOBBIC; B) allETWJICHOBBIC;, TI) JIMCHOBbBIC?
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5. Oxapakrepusyiite coenuienue CH, = C — C = CH,

|
CH; CH;
a) pa3BETBJICHHBIN YIJIECBOAOPO;
0) UMEIOTCS CONPSIKEHHBIE IBOMHBIE CBA3H;
B) 2,3 numeTunOyTaaueH-1,4;
r) 2,3 numetunoyraaueH-1,3.
6. byramueHoBbII Kaydyk 00pa3yeTcs B pe3yJbTaTe Peakiuu:
a) JeruipupoBaHus OyTaHa;
0) monmmmepuzaiuu oyreHa-1;
B) noJuMepu3anuu Oyraauena-1,3;
r) AeTUIpaTally U IETUIPUPOBAHUS STUIIOBOTO CIUPTA.
7. Kakue ucxoaHbple MOHOMEPHI TPUMEHSFOTCS JIJIsl MOTYyUYEeHHS KayuyKOB:
a) otuneH; ©0) anetwieH; B) OyrtaaumeH-1,3; 1) u3zomnpeH?
8. Ykaxute criocoOsl nmoaydeHus: oyraauena 1,3:
a) IEruJIpUPOBAHUE ITAHA;
0) neruaparanus 3TaHoOJa;
B) JIeTUApUpOBaHue OyTaHa;
r) OJIHOBpEMEHHAas JeruapaTaius u JeruApupoBaHue ITaHOIA.
9. OxapakTepusyurte KaydykK:
a) noJimmep; 0) pacTBOpUM B BOJIE;
B) HEITPOHUIIAEM JIJIS1 BOJIbI U Ta30B; I) 3JIACTHYEH.
10.Ykaxxute BemiecTBa, ¢ KOTOPhIMU B3auUMOJIeHCTBYeT OyTajaueH-1,3:
a) pactBop nepMmanranara kaausi KMnQOy; 0) OpOMUCTHII BOAOPOI;
B) pacTBop Opoma; r) METAJUTMYECKUI HATPHIA.

5.3. AueTnJjieHOBBbIE YIJIEBOIOPOAbI (AJTKHHBI)
ALICTHJICHOBBIE YTJIEBOJOPOJbI — 3TO YTJIEBOJOPOIbI, B MOJIEKYIaX KOTOPHIX

JIBa aTOMa yTJiepojia CBA3aHbI APYT ¢ IPyroM TpoiHo# cBsa3bio. [{nuHa cBsizu C = C B
ankuHax pasHa 0,120 am. O6mas dopmyna ankunoB C,Hy, ». Ilpocreiiiiee coeqnne-
HUE ¢ TPOiTHOI cBA3bI0 — 3TO anetuineH HC = CH.

B Monekyne ameTuieHa aToMbl BOJIOPOJia M yTiiepoja pacroyioKeHbl Ha OJTHOM
PSIMOM, MTOATOMY MOJIEKYJIa UMEeT JIMHEHHOE CTpOeHHEe. ATOMBI yriiepojia CoeauHe-
HbI MEXK]ly cO00I OJJHOM G-CBSI3bIO U ABYMS T-CBsI3siMU (puc. 7). B Monekyne aneTtu-
JIeHA KaX bl aTOMOM YTJIEpO/ia COCIMHEH G-CBA3SIMH TOJIBKO C OJHUM aTOM YTJIEPO-
Jla ¥ ¢ OJHUM aTOMOM BOJIOPOJIa, TIOATOMY B THOPUIM3AIIUU 37ECh YYACTBYIOT OJIHA
s-opOuTaNTh U OJIHA P-OpOUTaIh KaXkI0T0 aToMa yriepoja (sp-rudbpunuzainus). B pe-
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3yJIbTaTe SP-TUOpUAU3alMU B alleTHIIEHE Y Ka)KJJ0ro aToMa yriepojia o0pa3yroTcs o
JIB€ TUOPUIHBIX SP-OpOUTAINA. DTU BE THOpUAHBIE OpOUTaIu (OT KaXKI0ro aroma Io
OJIHOMY) B3aMMHO MEPEKPBIBAIOTCS U MEXAY aTOMaMHU yTiepojaa 00pa3yeTcst G-CBs3b.
OcranbHble ABE TMOPHUIHBIE OPOUTANIN MEPEKPHIBAIOTCS C S-OpOUTAISIMU BOJOPOJA U
MEXJly HUMHU U aTOMaMH yTriepoja Toxe o0pa3yroTcst G-cBsi3u. YeTbipe (0T KaKIoro
aToMa yTrJiepoja Mo JBa) HerMOpUIHBIX P-OpOUTAIM PACIIOIOKEHbBI B3aUMHO MEPIIECH-
JUKYJISIPHO Y NEPIEHANKYJIIPHO HAIPABJICHUSIM G-CBSI3EH.

B 3TuX miockocTsax p-opOuTany B3aMMHO NEPEKPBIBAIOTCA U 00pa3yroTcs JBe

TI-CBA3U, KOTOPBIC B XUMHNYCCKHX PCAKIUAX JICTKO Pa3PLIBAIOTCA.

L

Puc. 7. Cxema 00pa3oBaHus T-CBsi3el B MOJIEKYJIE alleTUJICHA:
a — TIomapHO OOKOBOE TEPEKPhIBAaHUE 00JIAKOB P-3JIEKTPOHOB; 6 — JIBE B3aMMHO TEPIICHIUKYJISIP-
HBIE TUIOCKOCTH, B KOTOPBIX MMPOUCXOINT 00pa3oBaHKE T-CBA3EH

HN3omepus u HoMeHKIaTypa. Ha3BaHus yrieBogopoJ0B pssia alleTUiIeHa 00-
pa3yroTcs B pe3yibTaTe 3aMeHbl cydukca -aH B MpeIebHbIX YIIEBOJ0POIax Ha -UH
(3TUH, IPONUH, OYTUH U T. 1.). Y aJIKWHOB UMEETCS CTPYKTYpHAas U30MEPHUsI, KOTOpas
ONPENEIIAETCS PA3BETBICHUEM YTJIEPOAHON LENMU WIN MOJOKEHUEM TPOWHOW CBS3H.
Hampumep, neutun CsHg oOpasyer cienyroiye u3oMephi:

HC = C - CH, - CH; — CH; — nentun-1, HC = C — CH — CH; — 3-meTtunoytun-1,

|
CH,

CH; - C=C - CH, — CH; — neaTHH-2.
AJKHWHBI B aNKaJUeHBI UMEIOT OJIHY 001Iyt0 hopmyny. [lo3aToMy OHU SBISIFOT-
Csl I30MEPAMH 110 OTHOIIECHUIO ApyT apyry. Hanpumep, 2-metnn-Oyraauen-1,3, nen-

TUH-1, MeHTUH-2 U 3-MeTUI-0yTHH-1 sABIArOTCAS M3oMepamu. OHU HUMEIOT OOIIYIO
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dopmyny CsHg. M3oMepust MeXTy COCTMHEHHUSIMU PA3IUIHBIX KJIACCOB HA3bIBACTCS
MEKKJIACCOBOM U30MEPHUEM.
IMosmyyenne. B naGoparopuu ¥ MPOMBIIUICHHOCTH allETHJICH MOIYYaloT MpH

B3aMMO/ICHCTBUH KapOu/ia KaJIbIUs C BOJION U U3 METaHa.

CaC, + 2H,0 — HC = CH + Ca(OH),
2CH, —* s HC = CH + 3H,

Pdu3nyeckue CBOMCTBA. B rOMOJIOrHMYECKOM psily alKUHOB IIEPBBIE YETHIPE

yjeHa — ra3bl, aKuHbl Cs—Ci5 — *KUaKoCcTH, 0T Cj¢ — TBEPbIE BELIECCTBA.

XHMHYECKHE CBOHCTBA
1. Peakuuu npucoeuHeHNsI:
a) ['unpupoBanue (IpUCOETUHEHHE)

HC=CH —, CH,=CH, —'™, CH;-CH,;
(Ni, Pt) (Ni, Pt)

0) ['anorenupoBanue

HC=CH —22, H(ll =CH __Bn . CHBr, - CHBm

Br Br

bpomHas Boja obOeciBeumBaeTcsa. JTa peakuus SBISIETCS KaYeCTBEHHOM Ha
QJIKUHBI, KaK ¥ Ha BCE HEHACBIILICHHBIE YTJIEBOJIOPOIBI.
B) [IprcoeauHenue raoreHoBoA0pOI0B

BUHUJIXJIOPH/T 1,1-quxnopatan

r) ['uaparanus anerunena (peakuus M.I'. Kyueposa). [Ipucoenunenrie Boasl K
aleTUJIeHy TPOUCXOIUT B MPUCYTCTBUU KaTanuzatopa — coisied prytu (II) —
Hg(NO;),, HgSO,. ObpazyeTcst yKCyCHBIN aabJaeru.

HC =CH + HOH — CH;CHO

2. Peakuuu OKMCJIEHUS
a) ['openue (MoJHOE OKUCIICHHE)
2C,H, + 50,—-4C0O, + 2H,0
0) HemnonHoe okuciieHWe MOJ JeMCTBHEM CHIIbHBIX OkuciauTened (KMnQy,
K,Cr,0,)
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CH; - C=C-CH; + 3[0] + H,O - 2CH; - COOH
PactBop KMnO, oGecupeunBaercs. Peakius ¢ KMnO, — kauecTBeHHas pe-

AKIIUA Ha aJIKUHBI.

3. Peakuuu nojMMepu3anumn
AJKUHBI MOTYT 0Opa3oOBbIBaTh JUHEHHBIE AUMEPHI, TPUMEPHI U IOJHUMEPHI,

MUKIINYCCKHUC TPUMCPBHI.

HC=CH + HC=CH M CH; = CH — C = CH (BUHUJIAIICTUJICH)

NH,Cl
CuCl, H' _ _ _
3HC =CH —Cl’ CH, = CH - C = C — CH = CH; (nuBUHUJIALIETUIIEH )
NH,4

JHC=CH X% CeHg (Genson)

4. KucJ0THbIE CBOMCTBA

B ornuuume ot 3TaHa M ATUJICHA AllETUJIEH MPOSIBIISECT CBOMCTBA OUYCHb CJIA0bIX
KHMCJIOT, aTOMbI BOJIOPOJila B HEM 3aMEIIAlOTCAd aToMamMu Mertaia. Hanpumep, npu
IIPOMYCKaHUM alleTUJICHA Yepe3 aMMHUavHbIe PacTBOPHI cojiel cepedpa U MeIu BbITa-

AT OCaAKH alICTHUJIICHUI0B.
HC = CH + 2AgOH — Ag — C = C — Ag + 2H,0
HC = CH + 2CuOH — Cu— C = C — Cu + 2H,0

HpI/IMeHeHI/Ie anecTUuJIcHa. AHCTI/IJIGH ABJACTCA HCXOOHBIM ITPOOYKTOM IJIA
IMOJYUCHUA pAAd XUMHUYCCKUX CO@HHHGHHﬁI 9TaHOJIa, chyCHOﬁ KHCJIOTBI, CHHTCTH-

YECKOIr0 Kay4yyKa U IPYyTUX COCAUHEHNMN.

BONPOCHI U YIIPAYKHEHUSA

1. Kakue yrieBomopobl HasbiBatoTcsa ainkuHamu? KakoBa ob6mias dopmyia
TOMOJIOTHYECKOTO Psi/ia aJIKHHOB?
2. Hanumwure cTpykTypHyro (hOpmMyily BElIECTBAa, U30MEPHOrO0 OYTHHY, HO
IPUHAIIEKAIIETO K APYTrOMY KIIACcCy YIJIEBOIOPOIOB.
3. Kakue Tunel 130MEPUM XapaKTEPHBI Ui anknHOB? Hanummre cTpyKTypHbIE
(opMyJIbl HK30MEPOB MEHTHHA M HA30BUTE UX M0 MEXIyHAPOIHOW HOMEHKJIAType.
4. Hanumwure cTpyKTypHbI€ (POPMYJIbI BEILIECTB:
a) 3,3-mumermiiOyTHHa- 1 ; 0) 4-MeTHINeHTHHA-2;
B) 3-MeTwiOyTHHA-1; r) 1,4-nquxsnopoytuna-2.
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5. Jlate Ha3BaHME NO MEXAYHApPOJAHOM HOMEHKIATYpE CIEAYIOIIUM

BCIIIECCTBAM.
a)CH3—CEC—C|H—CH3 6)CH3—CH2—(|ZH—CECH
CH; CH; CH,
|
B)CH2=CH—(|3H—CH=CH—CH3 r) HC=C - C - CHjs
|
CH3 CH3

6. M3 kakux BEWIECTB MOXXHO NOJy4MTh aneruieH? Hanummre ypaBHeHUs
peaKIuu.

7. Hanummure ypaBHEHUs pEakUU MNPUCOCAUHECHUS, XapaKTEPHBIX IS
OyTuHa-1.

8. Hanummure ypaBHEHHUs] KaYECTBEHHBIX PEAKIUHN ISl aIKUHOB.

9. Kak nosmyuuts xsopaTan u3 anetuiesa? Hanummre ypaBHEHUS peaKIui.

10. Hanuivre ypaBHEHHS pEaKLUid, ¢ TOMOIIbIO KOTOPBIX MOYXHO OCYILIECT-
BUTH CJIEAYIOIINE MTPEBPAIICHMUS:

MCTaH — alCTUJIICH — BHHUIXJIOPUI —> ITOJTUXJIOPBHHUII.

3AJAUN

1. Kakoit 00bem areTusieHa (H.y.) MOXKET ObITh MOJTy4eH U3 | KI' TeXHUYECKO-
ro kapouaa kaneusi, conepxaiiero 30 % npumeceit? (OtBet: 245 1)

2. 13 100 r kapOoHaTa KaJbIUs MOJy4YeH KapOu kanbius. Kakoi o0beM arie-
TUJICHA TIOJIYYUTCS TPH JEHCTBUM BOABI HAa OOPA30BABIIUNCA KapOWA KaJIbIIHSI?
CKOJIBKO YKCYCHOTO ayipjierujia ooOpasyercs wu3 anetrwieHa? (Otser: 22,4 i,
44 r CH;CHO)

3. O0BeM cmecH alleTHiIeHa U BojopoJa paBeH 56 mutpam. [locne nmpomycka-
HUS CMECH HaJ KaTalu3aTopoM ee 00beM yMeHbIIuics 10 44,8 11 (aneTusieH npopea-
TUpOBaJl MOJHOCTHI0). Omnpenenure cocTaB MOJYYEHHOW CMECH Tra3oB B OOBEMHBIX
nporenTax. (OtBet: 12,5 % stana; 87,5 % Bogopoa)

4. Tlpu mpomyckaHUM CMECH 3TaHA U alleTUJICHA Yepe3 pacTBOp OPOMHOM BO-
JIbl Macca pacTtBopa yBenuuuiachk Ha 1,3 r. IIpu momHOM cropaHnu Takoro ke KOJIH-
YyecTBa CMECH YTJIEBOAOPOJOB BbIACHWIOCH 14 1 yriekucioro raza. Kakoir oobem
ncxoaHou cMmecu razoB? (OtBet: 7 1)

5. Kakoit o06beM (B auTpax, H.y.) BUHHIXJIOpUAA 00pa3yeTcsl MpU MPUCOECIU-
HEHHHU XJIOPUCTOTO BOJAOPO/A K ALETHIICHY, HOTY4eHHOMY U3 2 M (H.Y.) IPUPOIHOTO
raza c cojaepxaHueM Merana 98 % mno oobemy? Brixoa Bunmixiopuaa paseH 86 %, a
BbIXO]1 anleTriieHa — 78 % ot teoperuueckoro. (OTBet: 657 1)
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3.

TECTOBBIA CAMOKOHTPO.Ib
O TEME «AIIETUJIEHOBBIE YIJIEBOJIOPO/IbI»

. Kakue yrneBogopomast umerot oomyto hpopmyny C,Hy, 5:

a) OTWICHOBbIC, 0) AMEHOBBIC; B) AllCTWICHOBBIC;, TI) MpeaesIbHbIE?
JlnuHa yriaepoa — yriiepoAHOM CBS3U B PSY 3TaH — 3TE€H — ITUH:

a) yBelu4uBaeTcd; 0) yMEHbIIAETCS; B) MPAKTUUYECKUA HE U3MEHSIETCS.
Kakue Tumel ruOpuau3anmy SJIEKTPOHHBIX OOJAKOB aTOMOB yTIEpoja

MOKHO MCIOJIb30BaTh 1Jis1 00bsicHeHus ctpoeHust coeagunenus: CH; — C = C — CH;

1,3-un-5:

10.

a)sp,sp’;  ©6)sp,sp;  B)spS,sp;  I)sp,sp?

VYKaxuTe 4uCII0 BO3MOKHBIX aIKHHOB ¢ MOJIEKYJIsipHO# hopmyon CsHg:

a) OJIUH,; 0) Tpu; B) YETHIPE; r) JBa.

VYkaxure, kakue u3 GopmMyJsl COOTBETCTBYIOT HA3BaHUIO 2-XJIOP-T€KCAIUECH-

a) CH; — CHCl — CH = CH — CH = CHy;

0) CH,=CCl-CH=CH-C=CH;

B) CH,=CCl-CH, - C =C-CHj;

r) HC=C - CH = CH - CCl = CH,.

VYkaxuTe n3oMepbl eHTHHa—1 :

a) 3-metunoyTuH-1; 0) LIMKJIOTICHTAH;

B) 2-MeTwiOyTaauen-1,3; ) ICHTUH-2.
OxapakTepu3yiTe XUMHUYECKOE CTPOCHHE MOJIEKYJIbI alleTUIICHA!
a) TpU G U J1BE T-CBSI3H; 0) Tpu T-CBS3H;

B) T-CBSI3M 00pa30BaHbI ITPH TIEPEKPHIBAHUH P-OpOUTAICH aTOMOB yTIJIepo/Ia;
) Sp-THOpUIM3AIKs aTOMOB YIJIEpO/Ia.

. YKaxuTte cnocoObl IMOJIYUYCHH: allCTUIICHA:

a) JEruJIpUpOBaHUEC METAHA;

0) B3auMo/IeiicTBUE KapOu/ia KaibIus ¢ BOJIOM;

B) TOPEHUE METaHa;

I') B3aUMOJICMCTBUE TUIPHU/IA KAJBLHS C BOJIOM.

Ykaxute (pu3nyecKkue CBONCTBA YIIEeBOI0POIOB:

a) pacTBOpPUMBI B BOJIE;

0) pacTBOpUMBI B OCH3UHE;

B) C YBEJIIMYCHUEM MOJIEKYJAPHON MacChl TEMIIEpaTypa KUIICHUS MOBBIIIA-
eTcH,

I') TOPIOYME BEUIECTBA.

VYKaxxute peareHt, KOTOPbIA MO3BOJUT OTIIMYUTh 3TUJIEH OT alleTHIICHA!
a) IIEJIOYHOW pacTBOP NEPMAHTaHATA KaJus;
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0) 6poMHas BoJa;
B) aMMHa4HbIN pacTBop xyiopuaa meau (1);
r) KOHLIEHTPUPOBAHHAS CEpHAs KUCIIOTA.
11. Kakas u3 peakuuii HocuT Ha3BaHue peakuuu M.I'. Kyueposa:
a) TpUMEepHU3alns aleTUIICHA;
0) OKHCJIEHUE HEeMpeNeNbHBIX YTJIEBOJOPOJIOB PACTBOPOM IEepMaHTaHaTa
KaJINS;
B) IUIpaTalys aleTiieHa B mpucytersun Hg™';
r) TUApaTalus dTUIeHa?
12. Kako#t TUIl peakiiiu XapakTEPEH ISl al€TUIIEHOBBIX YTIEPOBOJIOPOIOB:
a) pasJiokKeHus; 0) 3aMCIICHUsS; B) IPUCOCAUHEHHUS; TI) oOMeHa?
13. Ykaxure BemiecTna, KOTopblie 00€CIIBEYNBAIOT OPOMHYIO BOJY:
a) m3onped;  0) moaudTUIICH, B) OyTHH-2;  T) 2-MeTUIOyTEeH-2.
14. Ykaxute peakuuu, B KOTOPbI€ BCTYHAIOT YTIJIEBOJOPOJbI C JABONHBIMU U
TPOMHBIMU CBSI3SIMU:
a) ruapaTanuy; 0) ruapupoBaHus;
B) IPUCOEINHEHUS raJOT€HOBOIOPO/IOB; I') OJIMMEPU3ALINH.
15. Ykaxure, Kakue BEUIECTBA MOKHO MOJIYYUTh U3 AllCTUJICHA!
a) BUHWIXJIOpUA;, ©0) OEH30JI; B) YKCYCHBIN allbJIeTHA; TI) METaH.

6. ApomaTuyeckue yriieBoopoasbl (apeHbl)

ApomaTHdecKue yrieBoI0pOabl — 3TO YIJIEBOIOPOIBI, B MOJICKYJIaX KOTOPHIX
uMeeTcst 0EH30JIbHOE KOJIBI0 WK sapo. O01mas ¢popMysia apOMaTHIECKUX YTIIEBOIO-
ponoB C,H,, ¢. [Ipocreiimmuii mpeacraButenb 6eH3o0i. Ero smmupudeckas ¢dopmyia
C5H6.

6.1. CTPOEHUE MOJIEKYJIbI BEH30JIA
B 1865 1. nemenkuit xumuk A.®. Kekyie npeaioxul MUKINYECKYo GopMyty

oenzona. CornmacHo A.D. Kekyne Monekysna OeH30J1a TIpeacTaBiseT coO0N 3aMKHY-
THI TIPAaBUJIBbHBIA IIECTUTPAHHUK (IIUKII), B KOTOPOM aTOMBI YTIJepojia COSIUHCHBI
MEXTy COOOM YepeTyIOIMUMUCS MPOCTHIMU M ABOMHBIMU CBs3sIMU. Kpome Toro, Kax-

TBII aTOM yTJiepojia CBsA3aH C aTOMOM BOZOPO/Ia.
< | U | Y
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OnHako 3Ta ¢Gopmyna He OOBSICHSIET MHOTHUX CBOMCTB OeH3ona. benzon He
IPOSBIISIET CBOMCTBA HEHACHIIIEHHBIX COESUHEHUN: OH HE 00ECBEYMBAET OPOMHYIO
BOJY W pacTBOp NepMaHraHata kamus. jis 6eH3zona Gojiee XapaKTepHbI peakinu 3a-
MEIIeHUs, a He MNpucoeAuHeHus. [IOHATH 3TO MPOTUBOpPEUYUE IMOMOTIO H3YyUYECHHE
CTPOEHHS MOJIEKYJIbI O€H30J1a COBPEMEHHBIMU (PU3NUECKUMHU METOAAMHU.

BbI10 yCcTaHOBIIEHO, YTO MOJIEKYJIa O€H30J1a UMEET LIUKINYECKOE CTPOEHUE, U
YTO BCE IIECTb ATOMOB YyIJIepoJa JiexKaT B OJAHOW IIOCKOCTH. PaccTosiHUS MexIy
[EHTPAMH COCEJIHHMX aTOMOB yTJIepoJia B MOJIeKyJie oAuHaKoBbl U paBHbI 0,140 HM.
3TO TOBOPUT O TOM, YTO B OE€H30JI€ HET MPOCTHIX U ABOMHBIX CBS3CH.

DJeKTpOHHAs TEOpHUs Tak OOBICHSAET 3TO siBJIeHHe. Bce aToMbl yriieposa B Mo-
nexysie GeH30/1a HAXOATCA B COCTOSHHH Sp -rHOpuamsarmn. Tpyu THOPUIHBIX 3JIeK-
TPOHHBIX OO0JaKa KaXIOro aromMa yriepoja oOpa3yloT B IJIOCKOCTH KOJIbLIA JIBE
G-CBSI3U C COCEHUMU aTOMaMu yIiepoja U OJIHy G-CBSI3b C aTOMOM BOJOpPOAA. Y TJIbl
MEXIy TUMU CBs3siMU paBHBI 120° (puc. §8). O6iako 4eTBEPTOTO IJIEKTPOHA, KOTO-
po€ HE y4yacTBYeT B TMOPUAM3ALMHU, PACIOIOKEHO MEPHEHAUKYISIPHO K MIJIOCKOCTH

o-cBs3erd. Kaxkmoe Takoe 001aK0 0OIMHAKOBO TIEPEKPHIBACTCS C AIEKTPOHHBIMU 00J1a-

KaMH 000MX COCETHUX C HUM aTOMOB yriepoja (puc. 9a). B mpoekiuu Ha MiI0CKOCTh
MOJIEKYJIBI 3TH 3JIEKTPOHHBIE 00Jaka OyIyT Ka3aThCs MEPEKPHIBAIOIIMMUCS OKPYXK-
HOoCTsIMU (puc. 96). B Monekysie 00pa3yroTcsi He TpU OTACNbHBIE TT-CBSI3U, a €IUHAs
T-3JICKTPOHHASI CHCTEMa M3 MIECTH AJIEKTPOHOB, OOIMIas ISl BCEX aTOMOB YIJiepojaa
(puc. 96). [lon BnusHHEM 3TOr0 OOLIETO I MOJEKYJbI T-3JEKTPOHHOTO Oo0jaKa u
COKpalIarTCs paccTosIHUS Mexay aromamu yriepoza ¢ 0,154 no 0,140 am. Couera-
HUE IIECTU G-CBSA3EU C €AUHOW T-CUCTEMOW HA3bIBACTCS APOMATHYECKOH CBA3BIO.
[{¥kn U3 MeCTH aTOMOB YIJIEPOJIa, CBSI3aHHBIX apOMATUUYECKOUN CBSA3bIO, HA3BIBAECTCS
0€H30JIbHBIM KOJBIOM WU 0€H30JbHBIM SAPOM. [IO0CKONIBKY 31EKTpOHHAS IUIOT-
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HOCTB pacpeaACIICTCS B MOJICKYJIC PABHOMCPHO, BCC CBA3WM MCKAY aTOMAaMHU YTJICPOa

OKa3bIBAIOTCSl COBEPUICHHO OJIMHAKOBBIMU. [ padruecku 370 MOKHO U300pa3UTh TaK:

Puc. 8. Cxema 0Opa3zoBaHus G-CBs3€il B MOJIEKyJie OeH30Ja

Puc. 9. Cxema oOpa3oBaHus m-cBsA3el B MOJIeKyJje OeH30:a:
a 1 6 — OOKOBOE MEPEKPHIBAHUE 00JIAKOB P-3JIEKTPOHOB B JBYX MPOEKILUAX; 6 — pacHpeeeHne
JIEKTPOHHOHN IUIOTHOCTH MOJIEKYJISIPHOTO T-00JIaka HaJl IUIOCKOCTBIO M TOJT TNIOCKOCTBIO aTOMHBIX
aaep

6.2. U30OMEPUSI U HOMEHKJIATYPA
[Ipy 3amernieHUH BOJOPOJIHBIX AaTOMOB B MOJIEKYyJie€ O€H30a pPa3TUuYHBIMU

paaukazamMu 00pa3yroTcs romojoru Oenzona: Merunoenzon (I), stunbenzon (1),

nponunbden3zon (11I):
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C - CH; C — CH, — CH; C—-CH,—-CH;-CH;

HC O CH HC CH HC CH
nel ey 1ol O 1o Oy
CH CH CH

(D (ID) (111

unu cokpaimenHo: C¢Hs — CH;, C¢Hs — C,Hs, C¢Hs — CsH;. Pagukan C¢Hs — Ha3bI-
BAIOT (DEHUJIOM.

Jlns romonoroB OeH30j1a XapaKTepHa H30MEpUsl MOJIOKEHUS 3aMECTHUTEIICH.
Coenunenus psjga OeH307a, y KOTOPBIX JIBA 3aMECTUTENSI CTOSIT Y COCEHUX aTOMOB
yriepoaa (monoxkeHue 1,2), Ha3pIBaIOTCA OpTO-coeauHeHusiMu (0-). B Merta-coenu-

HEHUSAX (M-) 3aMECTUTENIM PACIOIOKEHbl Yepe3 OJUH aToM yriepoja (TOoJ0KeHHe

1,3), B mapa-coeauHeHusx (m-) — 4yepe3 ABa atoma yriepoaa (nonoxenue 1, 4). Hu-

&Ke MpUBOAATCA (HOpMyIIbl Tpex u3oMepoB kcuiiona: opto- (I), meta- (I1) u mapa- (I11):

CH3 CH3 CH3
et ! I
5 3 5 3 5 O 3
CH;
4 4 4
CH;
(D (1) (LID)

[Tpu momomm nudp B HA3BAHUM BEIIECTBA YKA3bIBAIOT MOJIOKEHUE 3aMelalo-
mux rpynn. Hampumep, BelenpuBeaeHHbIC GOPMYIIbI COSTUHEHHN MOTYT OBITh Ha-
3BaHbl Tak: 1,2-gumermnOenson (1), 1,3-memermntdenzon (II), 1,4-mumermmGeH3on
(II1).

N3BecTHBI apomMaTHYeCKue COCAMHEHHUS, B OOKOBBIX IIEISIX KOTOPBIX UMEIOTCS
paguKaibl HEMPEeACIbHBIX YIIEBOA0PO0B. [IpocTediuM pecTaBUTENEM TaKuX yT-

JICBOOOPOIOB ABJIACTCA BUHMJIOCH30J1 UJIN CTHUPOJI:
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II‘IC = CH2

C
HC CH
nel e
CH

6.3. IIOJIYYEHUE BEH30JIA U ET'O TOMOJIOT'OB
B HpOMBIHIJIeHHOCTI/I HNCTOYHHUKaAMHU apOMaTI/ItIGCKI/IX er'IeBOILOpOILOB SIBIIAKOTCA

KaMeHHBIN yroyib 1 He(Th. Hanpumep, OeH301 1 roMosioru 6eH3ona o0paszyroTcs co-

OTBCTCTBCHHO M3 INUKIUIOI'CKCaHA W Cro IMPOM3BOIHBIX, HAXOIAIIUXCA B He(bTI/I, IIpu

JETHIPUPOBAHHU:
CH, CH
H,C CH, Pt win Pd HC CH
HaC 300°C O, *3Hl
2 CH, HC CH
CH, CH
HC — CH; C — CH;
H,C CH,  Pt,300°C HC CH
H,C O +3HT
2 CH2 HC CH
CH, CH

[Tpu Tex e ycnoBusix H-reKCcaH MnpeBpaniaeTcsi B OeH301:

CH, CH

H,C CH;  Pt,300°C HC CH
(\ O + 4H2T
CH, CH

[Tpn nponyckanum anetwieHa npu 450-500°C Haj aKkTUBHPOBAaHHBIM YIJIEM

oOpasyeTcs Takxe OCH30.I:
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He HC ScH CH
C, 400 - 500
m + - -3 HC CH
HC ZCH O
HC HC CH
CH

6.4. PU3NYECKUE U XUMNUYECKHUE CBOMCTBA BEH30JIA U ET'O TOMOJIOT'OB
®uznueckue cpoiicrBa. [Ipy OOBIUHBIX YCIOBUSX OEH301 U OONBIIMHCTBO

apOMaTUYECKUX YIJIEBOJIOPOJOB — OECIBETHBIE KUJKOCTH, HEPACTBOPUMBIE B BOJIE.
beHn3oi1 nmeeT xapakTepHbIN 3aI1aX, XOPOIIUH PACTBOPUTEND, CUIIBHO TOKCUYEH.
Xumuyeckue cBoiicTBa 6en3osa. Hanbosnee xapakTepHsl sl apoOMaTHIECKIX
YIJIEBOJOPOIOB PEAKLINN 3aMELICHHUS.
1. Peakuum 3ameruenust

a) BzauMmojeilicTBue ¢ rajoreHaMu B MpuUcyTcTBUHU KatanuzaTopoB Fe, FeCls,

AlCls. C¢He + Br, xarammarop (CqH;Br + HBr

0) B3aumopeiicTBre ¢ a30THOM KUCIOTON B IPUCYTCTBUU CEPHOU KUCIOTHI KaK

KaTajin3aTropa U BOJOOTHUMAIOIICTO CPpCACTBA:

0
CeHg+ HONO, ——  C6HsNO; +H,0
H,SO,

B) B3anmopelictBrue ¢ KOHLIEHTPUPOBAHHOM CEPHOW KHUCIIOTOW NPU HArpeBa-

Hun. O6paszyercss 6eH30CYTb(HOKUCITOTA!
C¢Hg + HOSO;H —— CcHsSO3H + H,0

2. Peakniun npucoeauHenusi. beH3on B 0COObIX yCIOBHSX (BBICOKAsl TEMIIe-
patypa, JaBJieHHEe, KaTaau3aTopbl, 00IyueHHe yIbTpapruoIeTOM) MPOSBISET CBOUCT-
Ba HEMPEJEIbHBIX COCTMHEHUN U MOXKET MPUCOCAUHATH BOJOPO/ U TAIIOTEHBI.

a) ['mapupoBanue OeH30J1a MPU HATPEBAHUM U JIEUCTBUM Katanu3atopa. O6pa-

3yCTCA HUKIIOI'CKCAaH.

CH CH,
HC Q CH +3H, Ni mm Pt H,C CH,
HC CH HZC CHz
CH CH,

0) [Ipucoennnenue xjgopa npu AEHCTBUU COJTHEYHOI'O CBETa WM YIbTpaduo-

JeTOBBIX Jiydeil. OOpa3yeTcsi TeKCaxJIOPIUKIOreKcaH (reKcaxjaopaH).
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\ A
~ SN
HC O CH n 3C12 CBET Cl/ C\H
HC CH H\/C C \/ Cl
H Cl

3. Ipyrue peakuuu
a) Oxucnenue. IIpu oObIUHBIX ycIOBUIX O€H30 HE okucisercda. OaHako, na-
pbl OeH30J1a B BO3/AyX€ M B MPUCYTCTBUM KaTalu3aropa okcuja BaHaaus (V) u npu

500°C okucIg0TCS 0 MaJI€UHOBOTO AaHTUAPUIA:

O
ci-c?

O — ~0
cH-c L

\\O

I'omonoru GeH30/1a OKUCISIOTCS CPaBHUTENBHO Jierko. Hampumep, mpu okwuc-

JIEHUU TOJyoJa o0pa3yeTcsi OeH30iHas KUCIO0Ta:

COOH

CHs;
©+3[0]—> @ +H,0

0) ['openue:
2C6H6 + 1502 —> 12C02 + 6H20

B3anMHoe BJMsIHME aTOMOB B MOJIEKYJIe TOJIY0J1a

Tonyon unu metunbenszon C¢HsCH; Hutpyercs nerde 6enzona. B monekymiy
TOJIyOJa MOKHO BBECTH Tpu HuUTporpynmsl. [Ipu 3ToM 00pa3yeTrcs B3pbIBUATOE Be-

necTBO — 2,4,6-TpUHUTPOTOIIYOJI:
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CH; CH;
OzN 1 NOZ

6
2
5 Q ; +3HONO, —» 6 Q +3H,0
5 3
4 4
NO,

Bonbias peakimoHHasi CIIOCOOHOCTh OEH30JBHOTO Sipa B MOJOXKEHUIX 2,4,6
0o0BbsICHsIETCS BIUSAHUEM Ha Hero paaukaina — CH;. beH3zosibHOE sSiApO TOXKE BIUSET HA
MeTwibHbIA panukan CH;e B Monekyne toiyona. [103TOMy METWIIBHBIN paguka
CHjse B TOTyOJI€ OKHCSIETCS PacTBOPOM INepMaHranata kanuss KMnO, u obpasyercs
oen3oitHas kucnora. CiaenoBaTenbHO, METUIIbHAS TPyNa U OSH30JIbHOE KOJIBIO B3a-
MMHO BIIUSIIOT JPYT Ha Jpyra.

IIpumenenue. beH3071 U €ro TOMOJIOTH UCMIONB3YIOT JJIsSI TIOJYYEHUSI HUTPO-
OeH301a, XJ0pOeH30J1a, KpaCUTENIeH, JIEKapCTBEHHBIX BEIIECTB, SIZIOXMMHKATOB, BbI-
COKOMOJICKYJIIPHBIX COSTUHEHUM.

[Ipyu npogoKUTEIBHOM BIBIXaHUM MApOB OEH30J1a MPOUCXOJUT HapyIICHHUE
NEATENIbHOCTU bIXaTEIbHBIX IIEHTPOB U CEP/ILIa, YTO MOXKET MPUBECTU K cMepTU. To-

JyoJ1 00Jiee TOKCUYEH, YeM OCH301.

BONPOCHI U YIIPAYKHEHUSA

1. Yro Takoe apoMaTUYECKHE YTIEBOLOPOIBI?
2. Kakoil yrieBojopo] sIBISE€TCS] MPOCTEUIIUM MPECTaBUTEIEM apoMaTHyie-
CKHUX YTJIEBOAOPOIOB?
3. Kakyto popmyny 6en3ona npemanoxmn Kexye?
4. Kakue cBoiicTBa OeH30i1a He 00BsicHsIIa popmyna Kekyne?
5. OOBsiICHUTE COBPEMEHHBIE MPECTABICHUS O CTPOCHUH MOJIEKYJIbl OE€H301a.
6. Kak o0pa3yroTcsi XUMHUYECKHUE CBSI3U B MOJieKyJie OeHn3ona? Uto Takoe apo-
MaTU4YeCKas CBS3b?
7. Kaxkas nuzomepus xapakTepHa Jijisi TOMOJIOroB OeH3oa?
8. Kakue MCTOUYHMKHU MOITYUYEHHS] apOMATHYECKUX YTIIEBOJIOPOJIOB Bbl 3HAETE?
Hanummre ypaBHEHUS peakU.
9. Hanmiure ypaBHEHHs peakui, NOKa3bIBAIOIIUX CXOJCTBO OEH307Ia:
a) ¢ NpeJieIbHBIMU YTJIEBOI0POIaAMU;
0) c HenpeeIbHBIMU YTIJIEBOJOPOIaAMHU.
10. Hanumure ypaBHEHUS! pEaKIIUil:
a) cropaHus YTIIIOEH30J1a ¥ KCUJIO0JIa,;

44



0) HuUTpOoBaHUs OCH30J1a U TOJIYOJIa;
B) OKHCJICHUS TOJYyOJia IEPMaHTaHATOM KaJusl.
11. T'ne npumensieTcst 6€H30J1 U €ro TOMOJIOTH?
12. Hanmmmrte ypaBHEHUS PEaKIWiA, TPU TMTOMOIIH KOTOPBIX MOYKHO OCYIIECT-
BUTH CJICAYIOIINE MTPEBPAIICHHUS:
a) CH; —» C,H, —» C¢Hg — C¢H;Cl,
0) CaCO; — CaC, —» C,H, —» C,Hy — C,H;5Cl.

3A1AYHN

1. Coxrnu 10,6 r 1,2 numetmnbensona. [lomyuennsiit okcua yrieponaa (IV)
nponyctrin uepe3 80 r pactBopa ¢ maccoBor nosied NaOH 10 %. Kakasa macca conu
oOpazoBanack mpu 3toM? (OTBet: 16,8 1)

2. K 39 r Genzona B npucyrctBuu xjopuna keneza (I1I) moGapwim 1 monb
opoma. Kakue BemecTBa M CKOJIBKO TPAaMMOB HX MOJYYMJIOCH IIOCJE peakiuu?
(OtBet: 78,5 T C¢HsBr; 40,5 r HBr)

3. Onpenenutb Maccy 0eH30J1a, KOTOPYIO MOXHO TMOJTYUYUTh U3 alleTUIeHA 00b-
emMoM 44,8 51, eciiym MaccoBasi J10J1s1 BhIXOJa O€H30JIa OT TEOPETHUUYECKHA BO3MOKHOTO
paBHa 40 %. (OtBet: 20,8 1)

4. Cxonbko r okcuaa maprasua (IV) B3dro ans noiydenus xjiopa, KOTOpoe Tpe-
Oyetcs nis npeBpaiienus 39 T 6eH3osna B rekcaxiopiukiorekcan? (Orser: 130,5 1)

5. Ilpu B3auMopeiicTBuu Opoma ¢ 78 r GeH301a OblIa MoJiydeHa Takas ke Mac-
ca Opomben3oia. Haiitu Berxog 6pomb6en3zomna (B %). (OtBet: 49,67 %)

6. I[Ipu cropanum Tomyosna oOpa3oBaics Ta3, KOTOPBINA MPOITYCTHIIA Yepe3 pac-
TBOP THAPOKCUJIA KaJbIIHs, B3ATHIN B n30bITKE. OOpazoBanock 14 r ocaaka. Onpene-
JIUTh MacCy TOIyoJa, KoTopyto coxriu. (Oteet: 1,84 r)

TECTOBBIA CAMOKOHTPO.Ib
O TEME «APOMATHUYECKUE YIJIEBOJIOPO/IbI»

1. Kakasa 06111215{ Q)opMyna COOTBCTCTBYCT 'OMOJIOTHUYCCKOMY pAAY ApCHOB.
a) CnI_I2n; 6) CnHZn—2; B) CnH2n—6; F) CnH2n+2?

Onpeaenute, Kakol U3 TOMOJIOTOB O€H30J1a UMEET Ha3BaHue 1,4-numeTni-2-

ATHIIOEH30T:
CH; CH; CH; C,Hs
CH3 C2H5 /CH}
v v
) [O 6) w (O] 0O
CH;
C,Hs CH;3 C,Hs CH;
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2. Kakoii Tum ruOpuauan3anuyd SJIEKTPOHHBIX OO0JaKOB aTOMOB YIjiepoja
MOXHO MCIIOJIb30BaTh JI OOBSICHEHUS! CTPOCHUSI MOJIEKYJIbI O€H301a:
a) sp’; 6) sp; B) sp’d; r) sp*?
3. Kakue yrneBogopoabl SBISIOTCS TOMOJIOraMHu O€H3071a:
a) cTUpoI; 0) Tonyon; B) OPTO-KCHJIOJN; r) 5TUI6eH30?
4. VYKaxuTe, KaKue U3 BEIIECTB HE UMEIOT U30MEPOB:
a) HUTpOOCH30J1; ©0) TMHUTPOOCH30JI; B) XJIOPOCH30J; TI) IUXJIOPOSH3OII.
5. B Monekyne 6eH301a UMEIOTCS:
a) TpU T-CBSI3H; 0) mecTh G-CBS3EH;
B) ABCHAAUATh G-CBA3€H;  I) OJHA IIECTH T-3JIEKTPOHHAs CUCTEMA.
6. YKaxuTe NpOoCTPaHCTBEHHYIO (hOPMYITYy MOJIEKYJIbI O€H301a:
a) TeTpa’apuueckas; 0) IMHElHasA; B) yriaoBas; I) IJIOCKOCTHAs.
7. B Monekyse Kakoro BeIIecTBa BCE aTOMBI JIEXkKAT B OJHOM MJIIOCKOCTH:
a) (CH3)3CBI', 6) CH3 — CH3, B) HC = CH, F) C6H5CH3?
8. YKaXuTe YUCIIO G-CBSI3€M B MOJIEKYJIE TOIYOJIa:
a) 6; 0) 15; B) 12; r) 9.
9. VYkaxwure GopMyIibl apOMaTUYECKUX YTIEBOJIOPOIOB:
a) C4Ho; 0) CsHo; B) C;Hs; r) CsHe.
10. OxapakTepu3yiTe CTpPOCHUE COSTUHEHUS

CH; —-<{_ O >— C,H;s

a) apOMaTUYECKUH YTIEBOIOPOL;
0) 1-meTun-4 >TUIOEH30IT,
B) TOMOJIOT OCH30714a;
r) OOKOBBIE 1IENU OKUCIISIIOTCS nepMaHTraHaToM Kaiusg KMnQO,.
11. YKaxuTe YIIeBOIOpObl, B MOJEKYNaX KOTOPHIX HMEETCS Sp -THOPHIH-
3a1Msl aTOMHBIX OpOuTanei yriepoja:
a) IIUKJIOTE€KCaH; 0) STUJICH; B) OEH301T; I') BUHIJIOCH30JI.
12. YkaxuTe 4dCIO HM30MepOB mpou3Boanbix Oenzona cocraBa CgHg X,
(X — 000 OJHOBAJIEHTHBIN aTOM WJIU paJuKall) Ipu n = 5:
a) 2; 0) 3; B) 4; I') ©30MEPOB HE CYIIECTBYET.
13. YkaxuTe peakiinu, B pe3yJibTaTe KOTOPbIX 00pa3yeTcst OeH30II:
a) TpUMEpHU3alHUs allCTUIICHA;
0) IeruIpupoBaHUE [IUKIIONICHTAHA;
B) TUAPUPOBAHUE CTUPOJIA;
) IETUIPUPOBAHUE LIUKIOTEKCAHA.
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14. YkaxuTe, Kakue MPOIYKTHI MOTYT 00pa3oBaThCA MPH TMOJIUMEPHU3ALUU
aleTUsIeHa:
a) BUHWIAICTHWICH; ©) TUBHHWIAICTUIICH; B) OCH30J, TI) TOJYOI.
15. Vkaxure ¢puzndeckre CBOMCTBa apOMaTUUECKUX YTIIEBOIOPOIOB:
a) XOpOIINE PACTBOPUTEIH, 0) cMelIMBaloTCs ¢ BOAOM;
B) HE paCTBOPSIIOTCS B BOJIE; I) OYCHb TOKCUYHBI.
16. Ykaxkute BellecTBa, KOTOPHIE OKHUCISIOTCS pPacTBOPOM I€pMaHraHaTta
KaJIUSL:
a) MeTaH; 0) OeH3ou; B) TOJIyOJ; ) STUJICH.
17. Ykaxurte BelecTna, ¢ KOTOPbIMU pearupyet O€H30.1:
a) a30THas KUCiIoTa; ©) cepHas KUCIIOTA;
B) OpoMm; ') BOJOPOI.
18. YkaxkuTte BeliecTBa, KOTOPhIE HE pearupyroT ¢ OpOMHOM BOJIOM:
a) MpoIeH; 0) OyTeH; B) OCH30IT; I) METHJIOCH3O0I.
19. YkaxuTe BemiecTBa, KOTOPhIE B3aUMOACHCTBYIOT C METHIOCH30JI0M:
a) pacTBOp NepMaHraHara kanus; ©0) BOAOPOJ;
B) XJIOD; r) OpoMHasi Boja.
20. ben3on npeBpamaeTcs B reKCaxJIOPUMKIONEHCaH, KOT1a:
a) XJIOp MPOIMYCKAIOT Yepe3 OCH30II;
0) cMech xJiopa 1 0€H30J1a BBIICPKUBAIOT B TEMHOTE;
B) XJIOP BCTPSXUBAETCS C OCH30JI0M;
r) CMECh XJI0pa U OEH30J1a MOJBEPratoT OCBEIICHUIO.
21. Ykaxute BEHeCcTBa, C MOMOIIBIO KOTOPBIX MOXHO OTJIIMYUTH T€KCEH OT
OeH3ona:
a) IeJIOYHOW pacTBOP MEPMaHTaHATa Kajus;
0) OpomHas BOJa;
B) KOHIICHTPUPOBAHHAsI CEpHAs KUCIIOTA;
r) aMMUauHbIl pacTBOp xyopuaa meau (I).
22. YKaxxuTe BellecTBa, KOTOpble 00pa3yroTcs B pe3yibTaTe PeaKIuu:

C¢Hs — CH; + 3[0] 2,
a) C¢H; — CH,OH; 6) C¢Hs— CHO; B) C¢Hs — COOH; 1) CO,.
23. YKaxxuTe peakiuu, Mpu KOTOPBIX MPOUCXOIUT Pa3pbiB T-CBsI3U B OCH30IIb-
HOM SITIpe:
a) TUIPUPOBAHHUE ITUIIOCH301a;
0) HuTpoBaHue OEH3011a;
B) XJIOpUpOBaHHE OE€H30J1a IPU OCBEIICHUU;
I') OKMCJICHHE TOJyOJa paCTBOPOM IepMaHTaHaTa Kajwusl.
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24. B kakue peakluy BCTynaeT BUHIIOCH30I (CTUPO):
a) MoJIMMEpU3aLUs; 0) okucnenue pactBopoM KMnQy;
B) C OpOMHOM BOJIOM; ) IPUCOCIMHEHUE XJIOPOBOOPOAa?

7. CnupTsl (AJIKOT0JIH)
CrnupTbl — 3TO MPOU3BOAHBIE YIIIEBOAOPOIOB, KOTOPHIE COAECPKAT B MOJIEKY-

Jax OJHY WM HECKOJBKO T'MIPOKCWIBbHBIX Ipynn — OH y HachbIIEHHBIX aTOMOB yT-

JepoJa.

CH, —» CH;0H
C6H5CH3 —> C6H5CH20H

7.1. KIACCU®UKALIUA U U3OMEPHUSI CIIUPTOB
B 3aBucumocTH OoT yncia THMAPOKCUIJIBHBIX T'PYIIII CIIMPTHI ACIAT HA OAHOATOM-

Hble ¢ obmed popmynoit R — OH (oxHa rugpokcurpymnna), nsyxaromusie — R(OH),
(1Be ruapoKCcUrpyIIibl) 1 MHOTOaToMHbIe — R(OH),, rie n — 4uciio THAPOKCUTPYIIIL.

B 3aBucuMocTH OT CTpPOECHMS YIJIEBOJAOPOAHOTO pajuKalia COUPThI ObIBAIOT:
npeaesbHble aKkaHoJbl (1) — MeTaHOJ WM METWIOBBIA CHUPT; HEMpeaeiabHble —
QJIKEHOJIBI (2) — TPOIeH-2-07-1 Win aJUTUIIOBBIM CIIUPT U ATKUHOJIBI (3) — MpONUH-2-
oJiI-1 WK MponapruioBbId CIIUPT; apOMAaTHUYECKUE — apeHoJIbl (4) — peHmIMeTanon

WM OCH3WIIOBBIN CITHPT.

CH,OH (1) CH,=CH-CH,0H (2)
HC=C-CH,0H (3) < < >-CH,0H (4)

JIns ankaHoJIOB BO3MOXHBI TPU THUIIA U30MEPUU: U30MEPHUS LIENH WU U30Me-
pusl yTIEPOAHOIO CKEJETa, U30MEPHUs IMOJO0KEHUS THAPOKCHWIBHON TPYNIbl U MEK-
KJIaCCOBasi U30MEpUsL.

Hanpumep, ciupTsl

CH3—CH—CH20H n CH3—CH2—CH2CH20H
|
CHj3

SIBJISIFOTCSL M30MEPAMU IO OTHOIIEHUIO K JAPYr APYry, TaK KaKk UMEIOT Pa3iInyHYIO
MOCJIEIOBATENbHOCTh ATOMOB yTIJIepoJia B LENH, HO HMEIT O0uyr GopMmyiy
C4HyOH.
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[To MONOXKEHHIO THIPOKCUIBHOW TPYIIBI B MOJIEKYJIE CIUPTOB Pa3IMYyaroT
nepsuuHbie (1), Bropuunbie (2) u TpetuuHsie (3) cnupThl. B mepBUYHBIX crupTax
aTOM yriepoja, y KOTOpPOro HaxOJIUTCSl T'MAPOKCWIIbHAs TpYyIINa, CBA3aH C OJHUM
aTOMOM yTJIEpojia, BO BTOPUYHBIX CHMPTaX — C JBYMS, B TPETUUYHBIX — C TpeMs

aTOMaMH yriJicpoaa:

R R
~ ~
R-CH,OH (1) R CH-OH (2) R—C-OH (3)
~
R

OnHoaTOMHBIE CIHPTHI SIBISIOTCS M30MEpPaMH IO OTHOUIEHUIO K TMPOCTHIM
aupamM, KOTOphIE MPEACTABIAIOT APYroi Kiacc coeauuenuii. Hanpumep, 6yranosn-1
(CH3CH,CH,CH,0H) u nustunossiit r3¢up (CH;CH,OCH,CH;3) — u3zomepsl.

7.2. HOMEHKJIATYPA CIIUPTOB
CornacHo MEXIyHapOJHON HOMEHKJIAType Ha3BaHHs CIIMPTOB 00pa3yroTCsl OT

Ha3BaHUI COOTBETCTBYIOLIUX YIJIEBOJOPOAOB C no0aBieHUEM cyddukca -oi; mud-
pOli yKa3bIBAIOT aTOM YTJIEpOAa, MPH KOTOPOM HAXOAWTCA THAPOKCHIIbHAS Tpymma
(Tabin. 4). Hymepanuoo yriepoJHbIX aTOMOB HAaYWHAIOT C TOrO KOHIIA, K KOTOPOMY
OJKe TUAPOKCUIIbHAS TPYIIIA.

YHoTpeOnsioT Takke U CTaHJapTHbIE Ha3BaHUs CIIMPTOB: METUJIOBBIN, 3TUJIO-

BB, IPOMWJIOBBIN, TIIMLIEPUH U IPYTHE.

Tabauya 4

T'omonornyeckuii psig npeaeabHbIX OTHOATOMHBIX CIUPTOB
Hassanue cnupra Dopmy.ia Ter:zs::;ipa
MeTaHo (METHUIIOBBIH ) CH;0H 64,7
DTaHOJ (ITUIIOBBINA) C,Hs;OH 78,3
[Iponanon-1 (mponunoBskIif) Cs;H;,0H 97,2
ByTanon-1 (OyTuaoBbIif) C4sHoOH 117,7
[MenTanon-1 (amMuIOBBIIT) CsH,;,OH 137,8
['excanou-1 (reKCHIIOBBIN) CeH13sOH 157,2
['enranon-1 (renTHIIOBHIN) C7H,s0H 176,3
O6mas ¢popmyna C,H,,+1OH
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7.3. DJUEKTPOHHOE CTPOEHUE CIITUPTOB
Mounekyibl cnupToB — 370 Aunoau. OHu coaepxat nosisipHeie cBsizu C — H,

C - O, O — H. lunionsubie MomeHThI cBsizeit C— O, C<—H u O <—H HanpasieHs! B
CTOpOHY Oo0Jiee 3JIEKTPOOTPULIATENIBHBIX KHUCIOpoJaa W yrieponaa. Pacnpenenenue
JACTUYHO TIOJIOKUTEIBHBIX 3apsJIOB O+ M YAaCTHYHO OTPHUIIATEIBHBIX 3aps/IOB O—

IMPOUCXOIUT TaK:

H

¢5+ 0 O 5+
R— C —>Q <«— H

T

H

[MonsipHocTh cBsa3u O — H Gomnpie momsipaocTu cBsizu C — H, Tak kak pa3HOCTh
AJIEKTPOOTPUIIATEILHOCTEN KUCIOPOia U BOAOpoa OOJIbIIle, UeM PAa3HOCTh JIEKTPO-
OTPHUILIATEIIBHOCTEN yriiepoaa u Bogopoaa. [loaromy arom BOIopoaa ruApOKCHIIBHON
rpymnmnsl 0oJjiee MOJABMKEH MO CPaBHEHUIO C APYTMMU aTOMaMH BOJOPOJa U MOXKET
3amenatbes Ha Metayul. [lomspraocts cBsizu O — H Mana 151 ee qucconanuu ¢ oopa-

30BaAHHECM HOHOB BOAOPOAA H+ H CITUPTBI ABJAIOTCA HCIJICKTPOJIUTAMMU.

7.4. IITOTYYEHUE CIIUPTOB
1. I'maparauusa ajakeHoB. [IyteM ruapatanuu 3TUieHa B MPOMBIIIJIEHHOCTH

IMOJYy4aroT 3TaHOJI.

CH2 = CH2 + HzO H,P0,.300°C > CH3CH20H

2. I'mapoaun3 rajoreHanakaHoB. [Ipu nelicTBUM BOAHOIO pacTBOpa WLIEIOYU

aTOM TaJIOr€Ha B FaJOT€HAJIKWIIE 3aMEIAECTCS THAPOKCHUIBLHOM TPYIIION:

C2H5C1 + NaOH t—O)CQH5()H + NaCl
3. Cnenuduyeckne cnocoObl MOJTy4eHUSI METAHOJIA H ITAHOJIA:

0
CO +2H, 22 ;CH;0H
DTaHOJ MoJy4aroT mpu OpokeHuHu ((pepMeHTaluu TIIFOKO3bl WM Kpaxmaya B

MPUCYTCTBUH JIPOKIKEH:

C6H1206M> 2C2H5OH + 2C02
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7.5. ®U3NYECKHUE U XUMUYECKHUE CBOMCTBA CIIUPTOB
®du3nyeckue cBoiicTBa. MoJIeKyJbl CIUPTOB O0OPa3yOT BOJOPOJIHBIE CBS3H.

B 00pa3oBanuu BOAOPOIHBIX CBSI3€W IPUHUMAIOT YUacTHE

aTOMBbI BOJOPOJa U KUCIOPOJa TUAPOKCUIIbHBIX TpyIi. [loatomy TemnepaTypsl Ku-
MIEHUSI CHUPTOB BBIIIE, UEM TEMIIEpaTypbl KUTIEHUS COOTBETCTBYIOIIUX aJTKAHOB.

UYeteipe HU3mMMX criupra (Tadi. 4.) 6ecIBETHbIC, pACTBOPUMBIE B BOJIEC KHUIKO-
CTH ¥ UMEIOT NpUATHBIN 3anax. Beicime cnuptel (HaunHas ¢ CpH;OH) npu xom-
HAaTHOUW TEMIIEpaType — TBEP/bIC BEIIECTBA.

XuMHuyecKkue CBOMCTBA

1. OgHoaToMHBIE CIUPTHI HE 00JAJAIOT HU OCHOBHBIMHM, HU KHUCIOTHBIMU
cBoMcTBaMU. BoJIHbIE paCTBOPBI CIUPTOB HE U3MEHSIOT LIBET MHINKATOPOB.

2. BaumopeicTBrE C aKTUBHBIMU METAJIJIaMHU.

2CH3CH20H + 2Na — 2CH3 — CH2 — ONa + H2T
OOpa3yercs 3TUaT HaTPUs U BBIIAEISIETCS BOJOPO/I.

3. B npucyTCTBUU KOHUEHTPUPOBAHHOW CEPHOU KHUCIIOTHI CIIUPTHI pEarupyroT

C KHCJIOTaMHU 1 06p8,3y1-OTC}I raJIOrCHOIIPOU3BOAHBIC YITICBOAOPOOAOB.

H,SO,
CH3 - OH + HCl ——  CH3Cl + H20

4. B npuCyTCTBUHA BOJOOTHUMAIOIINX BEIIECTB U MPH MOBBILICHHOW TeMIepa-
Type OT MOJIEKYJ CIIUPTOB OTIIEIISETCS BOJIa M 00pa3yroTCsl HEMpPeAeIbHbIE YTIIEBO-
JOPOJBI:

t>140°C H,SOx .
CH3 - CH2 - OH >»H2C = CH2 + H20

[Tpu n30bITKE cipTa U GoJiee HU3KOM TeMIepaType MoIydaroTCs MPOCThIE 3(PUPHI:

t<140°C H,SOx . .
CH3-CH2-OH+HO-CH2-CH3 > CH3-CH2-O-CH2CH3 (U3 TUIIOBBI

a¢up) + H,O

5. Oxucnenue cnuptoB. [Ipy OKHMCIEHHH TEPBUYHBIX CIUPTOB OOpa3yroTCs

AJIbACTHUABI, a IIPHU OKHUCJIICHUH BTOPHUYHBIX CIIMPTOB — KCTOHLI.
CH;CH,OH + [0] ——CH;~CHO + H,0
CH;CH(OH) — CH; + [0] —CH;-CO — CH; + H,0
BTaHOH FOpI/IT B BOSI[YXG CHHCBATBHIM IIJIAaMCHECM
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C2H5OH + 302 —> 2C02 + 3H20

[Ipu B3auMOIEHCTBUU C OPTaHUYECKUMHU KUCIOTaMU 00pa3yrOTCs CIOKHBIE APUPHI.

O /,//“ / O
CH; - C </ - THOCHCHy §88%, cpc? T 4 H0
\‘/OI:I/// OC,Hs;

7. CnupThl MOXKHO TOABEPraTh PEAKIMAM JACTUIPUPOBAHUS (OTIICTUICHHS BO-

J0poJia) U AeTuaApaTanuu (OTIIEIIEHUE BOJIbI).
2CH;—-CH,0OH —** ,H,C=CH - CH = CH, + 2H,0 + H,T

OO6pa3yeMblii TIpy 3TON peakuuu OyTaaueH-1,3 ucrnonb3yercs A NoJydeHUs
noJIMOyTaIMEHOBOTO KayuyKa.

IIpumenenue. MeTaHOJ MPUMEHSIOT JIJISl TOTYy4YeHUs (OpMabIeruaa, HeKo-
TOPBIX KPACHUTEINEH U JICKAPCTBEHHBIX BEIECTB.

DTaHOJI MPUMEHSIOT KaK pacTBOPUTEIIb MPU MOJYYEHUU OJICKOJIOHOB, TyXOB,
JIEKapCTB, JTAKOB, a TaKXKe JJISl XpaHEHUs aHATOMUYECKUX MpernapatoB. OH npuMeHs-
€TCs ISl TIOJTy4EeHUsl TUAITUIIOBOTO A(hupa, KpacuTese, YKCYCHOU KUCIIOThI, O€3/bIM-
HOT'O TIOpOXa.

B MenuiuHe 3TaHON MPUMEHSAETCS Kak Je3MH(PUIUPYIOINIee CPEACTBO U Cpel-
CTBO JIs1 KOMIIPECCOB, UCTIOJIb3YETCS JIsl TPUTOTOBIICHHS SKCTPAKTOB U HACTOEK.

MertaHoJ O4eHb SAOBUT: MpUEM BHYTPh 5—10 M npuBoauT K cienote, 30 mu
— K CMEpTH.

Cucremarnueckoe ynorpebieHue 3TaHoNa Jake B MalbIX J03aX MPUBOAMUT K

3a00JI€BaHMIO — AJIKOT'OJIN3MY.

7.6. MHOT'OATOMHBIE CIIMPTBI
OTUNEHTIIUKONb-3TanAnoN-1,2 (1) u rnuuepuH-nponantpuoi-1,2,3 (2) orHo-

CATCSA COOTBCTCTBCHHO K IBYM- H TPCXAaTOMHBIM ITPCACIIBHBIM CIIMPTAM:

CH, - OH CH, - OH
| (D) |
CH, - OH CH,-OH (2
CH, - OH
OTUNIEHTIIUKONIb U TJIMUIEPUH — OECI[BETHBIE CHUPOMOOOpa3HbIE KHUIKOCTH,
CIaJKOBATOr0 BKYCa, XOPOIIO PAaCTBOPUMBIE B BOJIE. DTWICHIJIUKOJIb — SJOBUT.

['munepuH — rurpocKoOnuYeH, HesJJOBUT, JIETKO yeBauBaeTcs: opranuzmMom. [1ogo6Ho
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OJHOATOMHBIM CIIMPTaAM OHH PCArvupyroT € aKTUBHbIMHU MCETAJUIAMH, I'aJIOTCHOBOJ0-

poaaMu, OPraHM4CCKNMHN U HCOPIraHNM4ICCKUMHU KUCJIOTAMU.

CH2 — OH CHZ —ONa
I +2Na — | +H,T
CH, - OH CH, — ONa
CH, - OH CH,Cl
| +2HCl — | +2H,0
CHz — OH CH2C1
CH, - OH CH, — ONO,

| |

(|3H2 ~OH +3HO-NO,—» CH2-ONO;  +3H,0
|

CH2 —OH CHZ — ONOZ

[IpucyTcTBHE HECKOJIBKUX THIPOKCHIBHBIX TPYIIl B MOJIEKYJIaX MHOIOaTOM-
HBIX CIIUPTOB YBEJIMYMUBACT MOJABUKHOCTh U CIIOCOOHOCTH K 3aMEIICHUIO aTOMOB BO-
J0poJia B THAPOKCWIBHBIX rpynnax. Hampumep, eciu K CBEXEOPUTOTOBIECHHOMY
ruapokcuny meau (II) mpunuThk runepuH, To 00pa3yeTcsi pacTBOP SIPKO-CUHETO 1[BE-
Ta — TJIUIEPAT MEIU. DTO KAUYECTBEHHAsl PeaKIius Ha MHOTOATOMHbIe cUPThI. OI-

HOATOMHBIE CIUPTHI ¢ TUpokcuaoM Menu (I1) He B3anMoIelHCTBYIOT.

H
~
H,C -0 -H «O— (|3H2
|
C-0s +HO-Cu-OH + HO-CH —»
| H I
H2C —OH HO - CH2
H\
H,C-0O ‘.O — CH,
| N ]
HC_0g—~ Cu — O-CH +2H,0
| H |
H,C — OH HO - CH,

FJmuepaT MEIN — KOMIIJICKCHOC COCAMHCHHC (CTpeJIKOﬁ IIOKa3aHbl XUMHUYC-

CKHC CBiA3U, KOTOPBIC O6p33y1-OTC}I 10 JAOHOPHO-AKICIITOPHOMY MeXaHI/BMY).
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OTUJIEHTIIMKOIb IPUMEHSETCA IS MTOJyYEHUS JaBCaHa — LIEHHOTO CUHTETH-
YECKOI'0 BOJIOKHA M MCHOJB3YETCs AJI1 MPUTOTOBJICHUS aHTU(PPU30B — HU3KO3aMep-
3al0lIMX KUJIKOCTEN. B MenuuuHE TIIMLEPUH UCIONb3YETCsS ISl CMATYEHUS KOXKHU
PYK U IpUroTOBieHUsA Ma3zel. Kpome Toro, rivuepuH NpuUMEHSETCS I MOJy4YeHUs

CHUHTCTHYCCKHUX CMOJI U B3PbIBYATBIX BCUICCTB, HAIIPUMCP, HUTPOIJIULCPUHA.

BOnprPOCHI 1 YIIPA’)KHEHUA

1. Kakue BemiectBa Ha3biBaloTCs cnuptamu? Hammmurte oOuryro dopmyiry
TOMOJIOTHYECKOTO PsAJIa MPEAETbHBIX OJHOATOMHBIX CIIUPTOB.

2. CocraBbTe CTPYKTypHbIE (OPMYJIbI BCEX M30MEPHBIX CHUPTOB, OTBEYAIO-
X ¢opmysie CsH;OH. HazoBute ux.

3. Kakwue criupThl Ha3bIBAKOTCH:

a) IepBUYHBIMU; 0) BTOPUYHBIMU; B) TPETUYHBIMU?

4. Kak nensTcsi ciupThl B 3aBUCUMOCTH OT YHMCJA THMAPOKCUJIBHBIX Tpymnn?
Hanumure hopmyssl 04HO-, ABYX- U TPEXaTOMHBIX CIIUPTOB.

5. Kakue Tumbl n3oMepry BO3MOXKHBI JJIs1 aJIKAHOJIOB?

6. CocTtaBbTe CTPYKTYpHBIE (DOPMYJIbI CIIUPTOB:

a) 2-meTwi0yTaHoa-1; 0) 3,3 nuMeTHIITIeHTaHoIa-2.

7. OObBsicHUTE, TIOYEMY OJUH M3 aTOMOB BOJOpOJa B MOJEKYJIaX OJIHOATOM-
HBIX CIIMPTOB SIBJISIETCA 00JI€€ MOABUKHBIM.

8. Kak m3 nponana M0KHO IOIy4uTh Iponanoii-1? CocTtaBbTe ypaBHEHUS CO-
OTBETCTBYIOLMX PEAKLUN.

9. Ilouemy TemmnepaTypa KUIIEHUSI Y CHUPTOB HAMHOT'O BbILIE, YEM Yy COOTBET-
CTBYIOILIUX YIJIEBOJIOPOA0B?

10. Hanuiure peakuuto B3aUMOAECHCTBUS METHUJIOBOIO CIIMPTA C XJIOPOBOAO-
pOAOM.

11. ITpn HarpeBaHUM CMECHU HTUIOBOTO U MPOIMMIIOBOTO CIIMPTOB C KOHLUEHTPH-
POBAaHHON CEpPHOM KHUCJIOTOM 0Opa3yeTcsi CMEIIAHHBINA ATWINPONWIOBBINA 3dup.
Kakwue enie a¢pupbr moryT o0pazoBaThcs npu 3ToM? Hanuiure ypaBHEHUs peakuil.

12. Hanuiure ypaBHEHHS! peakliMii, ¢ MOMOLIbIO KOTOPBIX MPOIMaHoi-1 mpe-
BpAaIlaeTCs B IPOMAaHOJI-2.

13. Kak moJyiy4aroT METWJIOBBIM M 3TUIOBBIN cnupThl? Hanuimure ypaBHEHUs
peaKuuil.

14. I'ne npuMEHSIIOT METaHOJ M ATAHOJ?

15. KakoBo (u3znosornueckoe JeiMCTBUE CIIUPTOB?

16. Uto Takoe STWJICHIJIMKOJb U TJIULIEPUH?
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17. Kak XMMHUYECKUM CIIOCOOOM OTIUYHUTH INIMIIEPUH OT 3TaHona? ['ne npume-
HSIOT TJIMLIEPUH U TUJICHTJIUKOJIb?
18. Hanuiure ypaBHEHHS] pEaKLHi, ¢ TOMOIIbIO KOTOPBIX MOYHO OCYILIECT-
BUTH CJIEAYIOLINE MTPEBPAIICHMUS:
a) MeTaH — XJIOPMETAaH — METAHOJ — METAHOJISAT HaTpHs;
0) MeTaH — alleTWJIeH — ATUJIEH —> 3TaHoa — OyTtaaueH-1,3 — Oyran —
oyten-1 — OyraHon-2;
B) KapOOHAT KalbIUsl —> KapOUJl KaJublusg —> alleTWIEH —> 3TaHOJI —> XJIO-

pI/ICTLIﬁ 9THUJI — D3THJICH — 3TUJICHIJIUKOJIb.

3AJAUN

1. Oxcun yraeponaa (IV), koropsiit oOpaszoBasncs npu 6poxkernuu 100 r pacTBo-
pa TIIIOKO3bI, IPOMYCTUIH Yepe3 ruapokcua kanbuus. O6pazoBanocs 10 r kapboHaTa
Kanblus. Berauciure MaccoBylo J10110 TI0K03bI B pactBope. (OtBet: 9 %)

2. CkonbKO BO3ayXa MO 00beMy HEOOXOIMMO ISl CxkuraHust 1 i1 MeraHosna
(p=0,80 r/cm’)? (OtBert: 4 M)

3. CkoOnpKO JIMTPOB pacTBOpa 3TaHOJa C MAcCOBOM jnojend ero 96 %
MOXHO monyuuts u3 1000 M’ stumena (u.y.)? ITmotHocts sTanoma 0,80 r/cn’.
(OtBert: 2673,9 n)

4. CKOJTBKO IpaMMOB METaHOJIa Cropeso, eciau mpu 3toM obpazoBaiics CO,
oobemom 56 1 (H.y.)? (OtBet: 80 1)

5. Kako#t makcuManbHbI 00beM BOJIOpoja (H.y.) MOKET ObITh BbIJIENICH Ha-
TPUEM M3 TIIMLIEPUHA, B3SITOro B KosimyectBe 1 monb? (OTBeT: 33,6 11.)

6. K 10,5 r stunenoBoro yriaeroaoposa npwimiu 40 r 6poma. Kakosa popmy-
Jla CIIUPTa, U3 KOTOPOTO MOJTYUMIIU 3TUIeHOBbIN yrieBoaopoa? (Oreer: CsH;,OH)

7. Haiitu momnekynsipHyro (opmyily ajakaHoJa, €Clid MPU B3aUMOJEHCTBUU
13,8 r ero ¢ METAIIMYECKUM HATPUEM BBIIEIWIICA BOAOPOL, KOTOPOTO JOCTATOYHO
qutst ruapupoBanus 3,36 i1 nponwmiena. (Oteer: C,HsOH)

8. Ilpu perunmparauuu 18 r roMmosora meraHosna 0Opa3oBajCs YTIEBOIOPOT
u 5,4 r BOJBI. YCTaHOBUTE MOJIEKYJApHYIO Maccy u ¢dopmyny cnuprta. (OTBeT:
60 r/moinb, C3HgO)

9. K 16,6 T cMecu 3TaHOMa U MPOMaHoia J0OABUIA U30BITOK METAITMYECKOTO
Hatpusi. Beigenunocs 3,36 1 Bojmopoaa. OnpenenuTbs MacCOBBIM COCTAB HUCXOJHOU
cmecu. (OtBet: nponanon — 12 r; atanon — 4,6 1)
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8. denoanl

deHOoIBI — 3TO IMPOU3BOAHBIC ApOMATHYCCKHUX YIJICBOAOPOAOB, B MOJICKYJIaX
KOTOPBIX OJHA HJIM HCCKOJIbKO T'MAPOKCHIIBHBIX I'PYIIII CBA3aHbI C OCH30JIbHBIM

SIPOM.

O >-H—> O >-0H deno (TuapoKCHOEH301T)

8.1. HOMEHKIJIATYPA U U3OMEPHUS ®EHO.JIOB
N3BectHbr oqaoatomubie henonsl — CcHsOH — denon, CH;CsH4OH — xpe-
30716l WJIM TUAPOKCUTOIYOJIbL; AByXaToMHbIe (peHosibl — CqHy(OH), — nuruapokcu-
oensouibl; TpexaroMuble penonsl — CgH3(OH); — tpuruapokcudensonsl. s de-
HOJIOB BO3MOKHA M30MEpPUSl MOJIOKEHUS 3aMECTUTENIeH B O€H30IbHOM KOJIbIIE U U30-
Mmepusi OokoBo# menu. Hampumep: o-kpeson (1), m-kpe3on (2) n-kpeszon (3); nByx-
atomubie peHonsl — 1,2 nuruapokcudenson (4); 1,3 auruapoxcudenson (5), 1,4 au-

ruapokcuoOeH3od (6).

OH OH OH
CH;
MO @O 3O
CH;
CH;
OH OH OH
OH
@ [O ® O ©® [
OH
OH

8.2. DJIEKTPOHHOE CTPOEHUE ®EHOJIA H EI'O IIOJIYYEHUE
DJIeKTPOHHOE cTpoeHue. ben3onpHOE KOMBIO B PeHoe 001a1aeT CBOMCTBOM
IPUTATUBATH K ce0€ 3JIEKTPOHBI aTOMa KUCIOPOJa THIPOKCHIBbHOM Tpymmbl. CMerre-

HUE HENOJEICHHOW Maphl 3JIEKTPOHOB aToMa KUCIOpOAAa B CTOPOHY OEH30JBHOTO
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KOJIbLIa yBEIUYUBAET MOJsIpHOCTH cBsizu O — H. Bogoponnslit atom cranoButcs 00-
jiee TIOJIBM>KHBIM U PEAaKIIMOHHOCIIOCOOHBIM. ['MIpOKCHIIbHAS TpyNIa JENaeT aTOMBI
BOJIOpoJia 0oJsiee TOABMIKHBIMU B TMOJOXKEHUAX 2, 4, 6 O€H30JbHOTO KoJiblla. Takum
o0pa3oM, UMeeT MECTO B3aMMHOE BJIMSIHUE aTOMOB B MOJieKyJje (peHona. ITo B3auMm-

HOC BJIMAHHC OTPAKACTCA HaA CBOMCTBax (1)€HOJ'Ia.

0 +—H
&

4

IHonyuyenue. @eHOI BBIACISIOT U3 KAMEHHOYTOJIBHOW CMOJIBI IIPA KOKCOBaHUU

KaMCHHOT'O YIJIA. Pa3pa6OTaHBI N CUHTCTHYCCKHUEC MCTObI IMOJTYYCHUA (beHOJ'Ia.

8.3. ®DU3NYECKUE U XUMHUYECKHUE CBOMCTBA ®EHO.JIA
dusnyeckue cBoiictBa. PeHOT — OECIBETHOE, KPUCTATUTMYECKOE BEIIECTBO
C XapakTepHbIM 3anaxoM. [Ipy KOMHATHOW TEMIIEPATYpE MIOXO PACTBOPSIETCS B BOJIE,
HO nipu 70°C pacTBOpsieTCS B BOJIE€ B JIFOOBIX COOTHOIICHUSX.
Xumuveckue cpoiictBa. OOyCIOBJIEHbl MPUCYTCTBUEM B MOJIEKyJie (eHoa
TUAPOKCUIIBHOM TPYIIIIBI U OEH30JbHOTO KOJIBIIA.
1. Peakuuu ¢ yyacTueM ruipOKCUIILHOM TPYIIIbI.

a) ®enon (1) B BOAHBIX pacTBOpax AUCCOLUUPYET U 00pa3yeT (eHOAT-UOHBI

(2).
{OS-0H =—={ O >-0 +H'
(1) (2)

[TorTomMy (heHO HA3bIBAIOT U KapOOIOBOM KUCIOTOM.

0) BzaumoneiictBue co mienoyamu ¢ oopazoBaHueM ¢eHosnsToB. COUpThl CO

IEJIOYAMH HE PEarupyror.

{ & >-0H + NaOH —_ > »>—ONa+H,0

B) B3zanmoelicTBre ¢ akTHBHBIMY METAJIJIaMU C 00pa3oBaHueM (DEHOISTOB.
2{ O >-0H+2Na — 2 O >-ONa+H,T
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DeHOMATHI JIETKO pa3fiaratoTcs npu AercTBun KUCIoT. denon — Gosee cnadast

KHCJIOTA, YCM YyroJibHasd.

{ O >-ONat+H,0+C0, —» < > »OH +NaHCO;

2. Peakuuu ¢ yuactueM OEH301bHOTO KOJbIIA.
Peakuun 3amenieHust B O€H30JbHOM KOJIbLIE (DEHOJIA MITYT JIerde, 4eM y OeH30-
Ja, U B 00J1€e MATKUX YCIOBUSIX.

a) B3aumopeiictBue ¢ OpoMHOM BOIOM:

Br

-
{ S >-0H+3Br, — B <O >—OH +3HBr

Br

2,4,6-tpubpompeHo MI0X0 PpacCTBOPUM B BOJE U BHINAAAET B OCAA0K, TO3TOMY pe-

aKLMs ero 00pa3oBaHUs MOXKET CITY>KHUTb JIJIs1 OOHApYKEeHUs PeHoda.

0) HutpoBanue. O6pa3yercs MUKPUHOBASI KUCIIOTA.

7
{ S - OH43HONO, =2 O,N- O >—0H +3H,0
O,

JlJis Ka4ecTBEHHOTO ompejelieHnss (peHoma B BOJAHBIX PacTBOPAX HCIOIB3YIOT
ero B3aumojeiicteue ¢ xiopuaom xeneza (III)FeCl;. O6pasyercst ¢puoneroBas okpa-
CKa pacTBopa.

IIpumenenue. OeHOM MPUMEHSIOT Il TPOU3BOJICTBA (heHOIbOpMaTbIACTUI-
HBIX IJJACTMACC, KPACUTENEH, JIEKapCTB, B3PhIBYATHIX BEIIECTB U JPYTHX MPOITYKTOB.

deHon TOKCHYCH, BbI3BIBACT OKOI'M KOKH U IIPUMCHACTCS B MCAUIIMHC KaK aHTHUCCIITUK.

BOnprPOCHI 1 YIIPA’)KHEHUA

1. Uro takoe penonsr? Uem heHONBI OTIIMUYAIOTCS OT ApOMATHYECKUX CIIUPTOB
10 XUMHYECKOMY CTPOCHUIO?

2. Kakwue Turbl n30Mepuu U3BECTHHI 171 (PEHOTOB?

3. Hammmure popmysibl 0JHO- U ABYXaTOMHBIX (DEHOJIOB.

4. OObscCHHUTE B3aMMHOE BIUSHHUE aTOMOB B MOJIeKyJie ¢eHoJIa.

5. HMmeercs BENIECTBO CAEAYIOLIETO CTPOEHUSA:

HO -{ < > - CH,0H
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Kak oHO OyneT B3anuMo1eliCTBOBATD:

a) c HatpueM; 0) ¢ TMAPOKCUAOM HaTpusa? Hanummre ypaBHEHUS pEaKUN.
6. Hamwmiure cTpykTypHBIE POPMYIIBI COCTUHEHUIA:

a) M-HuTpodeHod; 6) n-6pomdeHon; B) 0-Kpe30; I) 2,6-1uMeTu(heHo.
7. Hanummure ypaBHEHUs peaklui 115 IPEBPALCHHUS:

CaC, —> C,H, —)C6H6 —>C6H5Br —> C6H5OH —> C6H2BI'3OH

3AJAYHN

1. bpomHas Bojsia, KOTOpasi COAEPKUT 6 T OpoMa, MOJTHOCTHIO MPOpPEArupoBaia
¢ 23,5 r BoaHOro pactopa penosa. Onpeaenure MaccoByo 1010 ¢eHosa B pacTBO-
pe. (OtBet: 5%)

2. Ilpu newirpamuzamuu 100 r© BoaHOro pactBopa (eHosa MOoTpeOOBaAIOCH
25 M pacTBOpa TMAPOKCUIA Kaimusi ¢ MaccoBoil moneit ero 40 % (p = 1,4 r/mn).
Ckonbko OpoMHOM BOJIbI ¢ MaccoBoM aoseit Opoma 1 % Hago mpuiuth k 100 T pac-
TBOpa (eHoJa, 9To0BI Bech peHo mpopearuposai? (OTeet: 12 kr)

3. Ilpu nevicTBuM M30BITKA HATPUSL HA CMECh ATaHOJIa U ()E€HOJIa BBIIEITUIOCH
6,72 n Bomoposa (H.y.). [{nst moHON HeWTpaIu3anuu 3TON Ke CMECH TOTPeOOBaIOCh
25 M1 pacTBOpa THAPOKCHIA Kalius ¢ ero maccoBoi noueit 40 % (p=1,4 r/mmn). Onpe-
JIeJUTe COCTaB MCXoHOM cMmecH (B % mo macce). (Otset: 40,6 % C,HsOH; 59,4 %
CsHsOH)

TECTOBBI CAMOKOHTPOJIb
IO TEME: «CIIUPTBI. DEHOJIbD

1. Vkaxure oburyro GopMyiny npeaeabHbIX OJJTHOATOMHBIX CTUPTOB:
a) C,Hz,+1OH; 0) C,H,,+,OH; B) C,H,,0OH; r) C,H,+;OH.
2. Oxapaxkrepusyiite coennaenre CH; — CH(OH) — CH, — CHs:
a) rpeJieIbHbIN OJTHOATOMHBIN CIIUPT;  0) IBYXaTOMHBIN CITUPT;
B) OytaHoun-1; r) OyraHoun-2.
3. B Monekyse riviepuHa CoIepKUTCS:
a) TpU MEePBUYHBIE TUIPOKCHIIBHBIC TPYIITIHI;
0) TpU BTOPUYHBIE THAPOKCHIHHBIC TPYIIIIHI;
B) OJTHA TICPBUYHAS U IB€ BTOPUYHBIC THAPOKCUIHHBIE TPYIIIIHI;
r) JIB€ IEPBUYHBIE U OJIHA BTOPUYHAS THAPOKCHIbHAS TPYIIIHI.
4. VYKaxuTe BTOPUYHBIC CTIUPTHI:
a) 2 metun-0yranon-1; 0) rexcaHoJ-1;
B) T'€KCaHOJ-2; r) 2,2-TUMETUINEHTAHOI-3.
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5. YKaxuTe TPeTUYHbIN CIIUPT:
a) Oyranos-1; 0) OyTaHous-2;
B) 2-METWINPOINAHONI-2; r) OpomnaHoi-1.
6. Kakue BuIpl U30MEpUU BO3MOMKHBI ISl TMPEIECIbHBIX OJHOATOMHBIX
CIIUPTOB:
a) HHUC-TPAHC-U30MEPUS;
0) n3oMepus NOJIOKEHUS THIAPOKCUIBHOM TPYIIIIbL;
B) U30MEPHUS YIIIEPOJHOIO CKEJIETa;
I) U30MepHUsl KJ1accy MpoCThIX 3(UpoB?
7. CKOJNBbKO U30MEPHBIX CIUPTOB OTBevaeT oomen popmyne C4,HyOH:
a) 1; 0) 2; B) 3; r) 4?7
8. YKaxuTe U30MepHI:

a) CH;CH,OCH,CHj3; 0) CH;—CH, — CH, -CH,OH;
B) CH;—CH(OH)-CH,CHjs; r) CH;—OCH,CH,CHj;.
9. Ykaxure apoMaTUYECKUH CIHUPT:
CH, — CH,
a) CcHsOH; 6) C,H;OH; r)C¢HsCH,OH; B) | |
OH OH

10. Ykaxkute ciocoObl MPOMBIIIIEHHOTO MOTYYeHHSI STaHOJA!
a) ruapaTtauus aleTUICHa;
0) rugparanus STUIEHA;
B) OpO’KEHHUE TIIFOKO3bI.
) TUIPOJIN3 TAJOT€HATIKWUIIOB BOJAHBIM PACTBOPOM IIETIOUH.
11. Kakue peakuuu BeayT K 00pa30BaHUIO STUICHIITUKOJS:
a) OKHCJICHUE 3TUJICHA pACTBOPOM MEepMaHTraHaTa KaJlus;
0) ruaparanus aleTuICHa;
B) B3auMoJeicTBUE 1,2-1MXIJI0p3TaHa C BOAHBIM PACTBOPOM ILETIOYH;
r) Aerujpartanus riaviepuHa?
12. MeTtaHoI ¥ 3TaHOJ PACTBOPSIIOTCA B BOJIE Oyiaronapsi:
a) KUCJIOW MPUPO/IE; 0) nuccounanyu BOJbI,
B) MOJIAPHOW TUAPOKCUIILHOM TPYIINE; I) MPUCYTCTBUIO aJKWIbHBIX FPYII.
13. Oxapakrepu3yiTe CBOMCTBA IIIULIEPUHA:
a) BA3Kasi U OECIBETHAS KUIKOCTb;
0) XOpoII0 pacCTBOPUM B BOJIE;
B) UMEET CJIaJIKOBAThIN BKYC;
) HESJTIOBUT U JIETKO YCBAUBAETCS OPTaHU3MOM.
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14. Vkaxxute COEIUHEHHE, KOTOpOe HuMeeT HauOOJBIIYI0 PACTBOPUMOCTH

B BOJIE:
a) STUJICHIJIMKOJIL;,  0) OyTaH; B) OyTaHo-1; r) NeHTraHosu-1.
15. Ykaxure BemecTsa, ¢ KOTOPBIMU PEArupyeT IIULEPUH:
a) HATpHi; 0) a30THAas KUCIIOTAa;
B) M€/ib; I') CBEXKEOCAXKICHHBIN TUAPOKCHU]T MEH.

16. Ckoipko TpocThiX 3(UpoB 00Opa3yeTcsi MpU HarpeBaHWM CMECHU METaHOJIa,
ATaHOJIa U CEPHOM KUCTIOTHI Ipu Temneparype Huxke 140°C:
a) l; 0) 2; B) 3; r) 4?
17. YkaxuTe BeUIeCTBa, C KOTOPbIMH pEarupyeT 3TaHOJ MPH OMpeaesIeHHbIX

YCHOBUSIX:
a) YKCyCHas KHCJIOTa; 0) a30THAs KUCIOTAa;
B) METAHOII, ) TUAPOKCH]T HATPUSL.
18. Tlpu B3auMOACMCTBUU C HEKOTOPHIMH BEIIECTBAMU 3TAHOJ 00pa3yerT:
a) CIIOKHbIE 3(PUPHI; 0) STUIIEH;
B) allCTaJIbJACTH/I; ) IPOCThIe A(QUPHI.

19. YkaxuTe, Kakue BellecTBa 00pa3yloTCs MPU HAarpeBaHUU CIUPTOB C KOH-
LEHTPUPOBAHHOM CEPHOM KHUCIIOTOM:
a) aJIKOTOJISATHI; 0) aJIbACTUIBI;
B) MPOCTHIE F(UPBHI; ') STWJIECHOBBIE YTIJIEBOIOPO/IbI.
20. Ykaxute 00JaCTH MPUMEHEHHS 3TaHOJIa!
a) nonyudenue Oyraauena-1,3;
0) noyty4eHue TUITUIOBOTO 3(Pupa;
B) JIC3MH(PUIIMPYIOLIEE CPEJCTBO B MEIUIIMHE; T) PACTBOPUTEIb.
21. Ykaxute 001aCcTH MPUMEHEHUS TIUIEPUHA:
a) MPOU3BOJICTBO B3PHIBUATHIX BEIIECTB;
0) NPUTOTOBIICHUE MA3Eil;
B) JIJIS OJYYEHUS] CHHTETUYECKOIO BOJIOKHA-JIABCaHa; T') TOTUIUBO.
22. Yxaxute GOopMyIbl CIIUPTOB:
a) CH;—CH(OH)CHzg; 0) CH;—C¢H,—OH;
B) CcHsCH,OH; r) HO—-C¢H,—~OH.
23. OxapaktepusyiiTe CBOMCTBa (eHoa:
a) OeclBETHOE KPUCTAJUIMYECKOE BEIIECTBO;  0) SIZIOBUTOE BEIIECTBO;
B) BBI3BIBAET OKOT'M KOXKH; I') QaHTUCEITHK.
24. YkaxxuTe BelecTBa, C KOTOPBIMU pearupyeT GpeHo:
a) a30THas KUCJIO0Ta; 0) Opowm;
B) OpOMHasi BOJIa; r) kapOoOHAT KaJbIIUs.
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25. YKaxXuTe BelEeCcTBa, KOTOPhIE PEArUPYIOT C THIPOKCHIOM HATPUSL:
a) CH;0H; 0) C¢Hs;CH,OH;
B) CcHsOH; r) CH;—C¢H,~OH.
26. YKaXUTe peakilii, B KOTOPBIX MPOSBIISIIOTCS CIAO0OKUCIOTHBIE CBOMCTBA
denomna:
a) Iuccolralys B BOJHBIX pacTBOPAX;
0) ruapUpPOBAHUE;
B) B3aUMOJICHICTBUE C HATPUEM,;
') B3aMMOJICMCTBUE C TUIPOKCHUJIOM HATPHS.
277. bpoMHast Bojia pearupyeTt ¢ (eHOJI0M C 00pa30BaHUEM:
a) OpomOeH30a; 0) 1,2-nubpomdenouna;
B) 1,3-nubpomdenona; r) 2,4,6-tpubpomdenona.
28. 23 T METAJUTMYECKOTO HATPUS PEarupyeT ¢ PeHoIOM C 00pa30BaHUEM:
a) OJTHOrO MOJIb KMCJIOPO/Ia; 0) 0JIHOrO MOJIb BOJIOPOAA;
B) MOJIOBMHBI MOJIb BOJIOPO/IA; r) IByX MOJIb BOAOPOAA.
29. Jl;1s1 KaueCTBEHHOTO 0OHApYKeHUs (DEHOJIa UCTIOIB3YIOT:
a) pacTBOP TMAPOKCHUIA AMMOHMUSI; 0) O6poMHYIO BOJY;
B) pacTBOp XxJjopHoro xene3a (III); r) pacTBop ioja.
30. YkaxuTte obnactu npuMeHenus peHona:
a) [OJIyYEHHE KPAaCUTEIIEH U JIEKAPCTB;
0) nostyuenue GpeHosipopmManbAeTruIHbIX MIaCTMACC;
B) MOJIyYEHUE YKCYCHOIO aJIbJIETU/IA;
r) OaKTepUIIUIHOE CPEJICTBO.

9. Aabaeruabl

AJIBI[@FI/II[BI — OTO OPraHM4YCCKUC BCUICCTBA, MOJICKYJIbI KOTOPBLIX COJACPIKAT

O
H,

—
T

GyHKIMOHATBHYIO TPYTIITY aTOMOB N

COEIMHEHHYIO C YTJIEBOAOPOAHBIM pajaukanoM. Obmas popmyna npenenbHbIX (Ha-

O

=
CBIIICHHBIX ) aJIbJICTU/IOB CnH2n+1C \
H

62



I'pymma — (”j —  Ha3bIBaeTCs KapOOHWJIBHOM rpymmoil.
O

BemectBa, coneprkaiiye kapOOHUIBHYIO TPYIITY, CBSI3aHHYIO C ABYMS yTJIE€BO-
JOPOJHBIMU paJMKaIaMH, Ha3bIBaloTCA keToHaMmu. OO0mas (hopmysia KETOHOB:
R-C-R

PaI[I/IKEU'II)I MOI'yT OBITh OJNHAKOBBIMHU U PA3JIUNYHBIMHU.

9.1. HOMEHKJIATYPA U U3OMEPHUS AJIBJIETUJIOB
Ha3Banusi anbieruzioB 00pa3yroTcsi OT Ha3BaHUM COOTBETCTBYIOIIMX OpraHu-
YEeCKUX KHCIIOT, B KOTOPbIE OHU IPEBPAIIAIOTCS MPU OKUCIECHUU (MypaBbUHBINA ajib-
JEruJl; YKCYCHbIM anmpJerua u T. A.). [lo MexayHapoJHOl HOMEHKIIAType Ha3BaHMS
alIbJICTUJIOB 00pa3yloTCs OT Ha3BaHHUM COOTBETCTBYIOIIMX YTJIEBOJOPOJOB MpHU MO-
Mot cyhdukca -anb. Hymeparuio HaunHAIOT ¢ anbAeTHIHON rpymmbl. Hampumep:
3 2 1 =0
CH, - (|3H2 -C< - 2-MeTHIIIPONIaHallb
CH;

Anpaerusipl UMEIT TOJIBKO OJHU BHJI H30MEPUN — U30MEPUS YIIIEPOIHOM Lie-
nu. Anbaeruasl u3omepHbl keroHam. Hanpumep: CH;—CH,—CHO (mponanans) u
CH;—CO—CHj; (nmpomaHoH Wiu JUMETUIIKETOH, alleTOH) SBIIAIOTCS n3oMepamu. OHu
uMeroT ooyt gpopmyny C3HgO.

Baxxueiimue anpaeruasl 1 UX Ha3BaHUs JTaHbBI B TaOIUIE 5.

DJIeKTPOHHOE CTPOeHMe KapOOHWIBbHOW Tpymnmnbel u3obpaxeHo Ha puc. 10.
AToMm yriepona KapOOHWIBHOM TpyNIbl COEAUHEH C TpeMs Apyrumu aromamu. OH
o0Opa3yeT ¢ HUMH G-CBSI3H, KOTOPBIE JIEKAT B OJHON MJIOCKOCTU U YTJIbl MEKIY HUMHU
120°. D10 O3HA4aeT, 4TO aTOM yriepoja KapOOHWJIBHOW IpYMIbl HAXOAUTCS B CO-
CTOSHHM Sp°-rubpuan3anyy. Hern6puansnpoBaHHOe 06IaK0 p-31eKTPOHA aToMa yT-
jgepofa W O0JIaKO P-3JEKTPOHA aToMa KHciopoda (Apyrod 3JeKTPOH ATOro aroma
y4acTBYET B yCTaHOBJIEHUH G-CBsi3U C — O) 00pa3yloT m-CBS3b.

JIBoitHas CBSA3b KapOOHUIIBHOM TPYIIbI OTIUYAETCS OT ABOMHOW CBA3M 3TUJIE-

HOBBIX YTJIEBOJAOPOJIOB. B KapOOHMIIbHON Tpymrme 3JIEKTPOHHOE OOJaKO T-CBS3H
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CMEIIaeTcs B CTOPOHY aTOMa KHUCJIOPOAa, TOITOMY aTOM yriiepoja MpruoOpeTaeT vac-

TUYHBIN MOJIOKUTENBHBINA, & ATOM KHCJIOPOJa — YaCTUYHBIA OTPULIATEIbHBIN 3apsI:

Oo— Py
20 03
R— C N\ 1501051 R: C L
H [ X J
H
Tabauya 5
TomoJiornyecKHii psi MpeeJibHBIX AJIbIeTHI0B
Temmneparypa
Ha3Banmue ajabaernaa ®opmyia KHIIEHHA
B °C)
MertaHnanb (MypaBbUHBIN aabaeTH, = O
H-C -19
(bopManbIeru) N H
DrtaHanb (YKCYCHBIN almbaeru = O
’ CHs;-C +21
areTabIeTu) AN H
ITponanans (IPONUOHOBBIH =0
CH;—CH, - C + 50
aJIbJICTHT) AN H
0
ByTaHanb (MacisHbIH anbaerus) CH;-CH, -CH,- C \/ +75
H
o 0
[lenTananp (BajnepuaHOBBIN CH3s~CH, ~-CH,—CH,— C = + 120
aIbIErHI) AN H
Ur.n. | e | e

n/

A

-

L

Puc. 10. O6pa3oBanue G- U T-CBsi3el B KapOOHUIILHOM TPYTIIE ajibJIeTHI0B
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9.2. IIOJTYYEHUE AJIBJETUIOB
OO6muit crocod MoMy4eHUs: aabJeru0B — 3TO OKUCIECHUE MEPBUYHBIX CIHP-
ToB okcuymoM Meau (II), mepokcumom Bogopoaa, MEpMaHTaHATOM Kalus W JIPYyTHMH

OKUCIIUTCIISIMUA .
_0
R-CH-OH+[0] > R-C £~ +H,0
H
HpI/I KaTaJIUTUICCKOM OKHCIICHNH MCTAHOJIAa KHCJIOPOJIOM BO3AYyXa IMOJIYYArOT
MCETaHaJIb:

Cu,Ag
2CH;0H +0O,

0
J2H-CZ 7 +2H,0
NH

Mertanainb IMOJIYYarOT U IIPH KATAIUTUHICCKOM OKHCJICHHUH MCTAaHa:

00°C
CHj4 +0,

O
H-C 2 +H0
H
DTtaHanp nojiyyaroT o peakiuu M.I'. Kyudeposa:

HC=CH + H,0 — &~ 5 CH,-CHO

WJIM IIPpU KaTAJIUMTUYCCKOM OKHCJICHUH 3THUJICHA!

2CH,=CH,+0,—P4L+CuCl,  5cH,CHO

9.3. PU3NYECKHUE 1 XUMUUYECKHUE CBOMCTBA AJIBJAETNJIOB

du3znveckue cBoiicTBa. M3 ampnernnoB (Tabi. 5) TONBKO METaHalb — Tas3,
JIpYTUE allbJICTUJIBI — >KUJIKOCTH, BBICIINE allbJIETUIbI — TBEpAbIC BemiecTBa. Hus-
IIMe ajabJerubl UMEIOT Pe3Kui 3amax, Bbiciiue anpiaeruibl Csg—Ci, — aynmcThie
BeliecTBa. HauanbHble WieHbl psiia paCTBOPUMBI B BOJI€, C MOBBIIIEHUEM MOJEKY-
JIIPHOM MacChl PACTBOPUMOCTD aJIbJETHUI0B YMEHBIIIAETCS, BHICIIINE alIbJIETH/IbI B BO-
Jie HepacTBOPHMBI. Bee alibaerupl pacTBOPSIOTCS B OPraHUYECKHUX PACTBOPUTEISX.

AJBJIETU/IBI PA3IPAXKAIOT CIMU3UCTBIE 00OJIOYKH TJ1a3 U BEPXHUX JbIXaTEIbHbBIX
Iy TEN.

XuMHYecKne cCBOMCTBA.

1. Peaknum okucieHUs. ANBACTHABI JIETKO OKHCISIOTCS J10 KapOOHOBBIX
KHUCJIOT C TEM K€ YHUCIOM YIJIEPOJHBIX aTOMOB Pa3IMYHBIMH OKHUCIHUTEISIMU TIPU

HarpeBaHHM:
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-0 t*, NH,OH O
R-C T~ +Am0 —— . CH:;-CZ "~ +2agl (1)
H OH
-0 t O
R-C T~ +2CuOH), — R-C £~ +2CuOH+H,0 (2)
H OH
2CuOH —“-Cu,0 + H,0O
JKENTHIN KpacCHBIN

Peakiuu ¢ ammuauHbIM pacTBopoM okcuza cepedpa (I) u ruapokcuiom meau
(IT) — xavecTBeHHBbIe peaKIMU Ha anpaerubl. Peakinus (1) Ha3bIBaeTCs peakiuen
«CepedpSTHOTO 3epKajay.

2. Peakuuu npucoenuHeHus. OOBSICHSIIOTCS MPUCYTCTBUEM B KapOOHUIBHOMN
rpyIIe T-CBSA3H, KOTOpast Jerko paspymaercs. [lo Mecty ee pa3pyliueHus npucoeu-

HAOTCA aTOMbI 1 aTOMHBIC I'DYIIIIBI

@) Ni(Pt
H-C 7 1 L CcHOH
H
O Ni(Pt)
CH;—C f +H, — "’ , CH,;CH,OH
H

IIpumenenue. Metananb ((popManbIaerua) UCMOIb3YETCs IS ToydeHust Qe-
HOJIPOpMaThAETUIHON CMOJIBI U JICKAPCTBEHHBIX COCIMHECHUM, I JyOJICHUS KOXK U
cepedpenus 3epkai. Boaubiit pactBop popMalibieruia ¢ MacCOBOM JI0JIEH anbaeruia
40 % wnazbiBaeTcsi popManiHOM. DOpMaMH UCTIONB3YETCS I COXPAHEHUSI aHATO-
MUYECKUX TpenapaToB. DTaHAIb UCIOJIB3YETCS NI MOTYUYECHHUS! YKCYCHOM KHUCIIOTHI.
Anpaerunibl ¢ cofepkanuem atomoB yriiepona C,—Ci¢ mpuMeHsitoTcs B mapdrome-
puu.

BonPOCHI U YIIPAXKHEHUSI

1. Yto Takoe: a) anpaerupl; ©0) KETOHbBI?

2. Kak pacnpenensitores 3apsaasl B rpynmne C = O?

3. Yem ornmuaeTcs ABOIHAs CBsI3b KapOOHWIbHOM rpynnsl > C = O OT 1BOW-
HOM cBsa3u > C = C < B asikeHax?

4. Kaxue BUAbI U30MEPUU BO3MOXKHBI JIJIS1 aJIbJIETU0B?

5. Jlaiite Ha3zBaHWE MO MEXIAYHAPOAHOW HOMEHKIIATYPE CIEAYIOIIUM
aJbJETUIaM:
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0 0
a) CH;-CH-CH, C £ 6) CHyCH,C £
| H H
CH,
_0
8) CHy-CH, CH-C Z © r) CH3-CH-CH-CH>-C
| N H | H
CH3 CH3 C2H5
CH;

1) (|JH—CH2—C f ©

H
CH;

6. Kaxkue BemecTa 00pa3yroTcsi IpU OKUCICHUN aIbIACTUI0B?

7. Kakue BemectBa 00pa3yroTcsi IpU MPUCOSAUHEHNUH BOJIOpoIa (TUAPUpPOBa-
HUU) K aJibJieTuiam?

8. Kakue peakuuu HCHOAB3YIOTCA JUIi KauyeCTBEHHOTO  OMNpPEACIICHUS
albAETUI0B?

9. Yto Takoe hopMavH U Ii€ OH MPUMEHSETCS?

10. Kak u3 sTaHans noixy4uTh B B cTaauu OpomdTan? Hanuivre ypaBHeHUs
peaKunil.

11. Kak MOXHO JIByMs CIoco0aMu JI0Ka3aTh, YTO B JIAHHOM PAacTBOPE COJEP-
KuTcs anpaerna? Hanummre ypaBHEHUs peakIuu.

12. Kak OTIIMYUTH IIUIEPUH OT albACTHIa C MOMOIIBI0 THaApokcuaa meau (11)?

13. Hannmnre ypaBHEHUS PEaKIUM, IPU MTOMOIIM KOTOPBIX MOXKHO OCYILECT-
BUTH CIICIYIOIINE PEBPALICHUSA:

-0

a) Ca—>CaC,—»HC=CH -»CH; -C T
H

6) C4H10—)C2H6—)C2H5Cl —)CszOH—)CH3CHO
r) CH4—~»C,H,—»CH;CHO —-CH3;CH,0OH—CH;3;CH,Br—C,H;—~CH;CH,OH—-CH;CHO

3A1AYHN

1. CkonpKO rpaMMOB IPOIAHas OKUCIUTCS B PEaKLUU «CepeOpsHOro 3epKa-
Ja» npu oJlHOBpeMeHHOM BoccTtaHoBiienuu 0,01 Mok cepedpa? (OtBert: 0,29 1)
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2. ®opmanbaerus, oOpa3yoMUHCsS MPU OKUCIEHUU 2 MOJIb METaHOJIa, pac-
tBOopuiu B 100 r Boasl. KakoBa maccoBast o dhopmaibiaeruga B 3ToM pactBope?
(OtBet: 37,5 %)

3. OauH auTp ra3000pa3HOTO OPraHUYECKOr0 COSAMHEHUS (H.Y.) UMEET Maccy
1,34 r. MaccoBble J0JI1 yIJIEpOJia, BOJOPOAA U KUCIOPOJa COOTBETCTBEHHO PaBHbI
40 %, 6,7 % u 53,3 %. YcranoBure popmyny coenunenus. (Oreet: CH,0)

4. Jlns katanuTudeckoro ruapupoBanus 17,8 r cMecu MeTaHais U 3TaHais 10
CIUpTOB noTpedoBanoch 11,2 11 Bogopoaa. Onpenenuts MaCCOBYIO JIOJIO albJIETUI0B
B cMmecH. (OtBet: metanainb — 50,56 %; sranans — 49,44 %)

5. Tlpu B3aumoneiictBuu 1,74 r cMecu dTaHals U MEHTAHAJsA C U30BITKOM aM-
MHUAYHOTO PacTBOpa OKcuaa cepedpa obpazoBanoch 6,48 T MeTaIMueckoro cepedpa.
OrnpenenuTs MaccoBYIO JOJNIO albJeruaoB B cMecu (B %). (OTBeT: meTaHanb —
50,57 %; nenranans — 49,43 %)

6. CKOJIBKO KWJIOTPAMMOB 3TaHAJII MOKHO NMOIy4uTh 110 Metoay M.I'. Kyue-
poBa u3 900 Kr TEXHUYECKOTO KapOuja Kajblus, €CIM MPUMECH B HEM COCTABJISIIOT
10 %? Bsixox staHans paBeH 80 % OT pacCUATAHHOIO IO YPAaBHEHUIO PEAKIIUU.
(OtBet: 445,5 kr)

10. Kap0OoHoBbI€ KHCJIOTHI

KapOoHOBBIE KHCIOTBI — 3TO OpPraHUYECKHE BEILIECTBA, MOJIEKYJIBl KOTOPBIX

COJIep>KaT OJIHY UJIM HECKOJIBKO KapOOKCUIIbHBIX TPy
—~0
_C <
OH ,

COEJIMHEHHBIX C YIJIEBOJOPOJIHBIM paauKajoM. B 3aBucumocTu oT ymcia KapOok-
CWIBHBIX TPYHH B MOJIEKYJIE pa3IMn4yaroT KUCIOThl OJIHOOCHOBHBIE, IBYXOCHOBHBIE U
T. 1. P91 0THOOCHOBHBIX MpeeNIbHBIX KapOOHOBBIX KUCIIOT MpHBeAeH B Tabnuie 6. K
JIBYXOCHOBHOM TpeJeNbHON KUCI0TEe OTHOCUTCS mmaseneBas kucaora HOOC-COOH.
B 3aBucumocTH OT mpUpOIbI paguKkaiga B KHCIOTE€ KHUCIOTHI KiIacCH(DUUIMPYIOT Ha
npeenbHbIe, HeMpeaenbHbIle 1 apomMaTiHdeckue. [Ipeaensapie MOHOKapOOHOBKIE (O1-

HOOCHOBHBIE) KUCIIOTHI UMEIOT O0ITYI0 (hOpMYITy

ChnHonii C f O
OH
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10.1. HOMEHKJIATYPA U U3OMEPUSI

[To MexayHapoHONH HOMEHKJIATYpe Ha3BaHUS KUCJIOT 00pa3yloT OT Ha3BaHUU
COOTBETCTBYIOIIMX YIJIEBOJOPOAOB C MPUCBOCHUEM OKOHYAHUS -OBasi U CJIOBA «KH-
cinota». Hanpumep: meranoBas kucinora H-COOH, stanoBas kucinora CH;—COOH u
T. 1. (cM. Tab. 5). YnoTpeOnsioT u Apyrue Ha3BaHUs KUCIOT (HarpuMep, MypaBbU-
Has, YKCycHas U T. 1.). [IpeienbHble OJIHOOCHOBHBIE KUCIOTHI UMEIOT U30MEPUIO YT-
JICPOTHOM TIETI M M30MEPHBI CIIOKHBIM d(hrpaM KapOOHOBBIX KHCIOT (MEXKKIaccoBast
nzomepusi), CH;COOH u HCOOCH; — wuzomepsl. OHE UMEIOT 0011yI0 hopmyiy
C2H402.

Tabauya 6
BaskHeiiline 0ITHOOCHOBHBIE TIpeAebHbIe KHCIOTHI
Ha3BaHue KHCJIOTHI Dopmyaa Kiinzzzia;}yfé)

MetaHoBas WM MypaBbUHOBAs H - COOH 101
OTaHoBas WU YKCYCHas CH; — COOH 118
IIponaHoBas WM NPONUOHOBAs CH; - CH, - COOH 141
byTtaHnoBas unu macisiHas CH; - CH, - CH, - COOH 163
IleHTaHOBas UK BaJlepuaHOBas CH;-CH,—CH,—CH,—COOH 186
['excaHoBast uiM KanpoHoBast CHj; — (CH,), — COOH 205
I'entanoBasg Uiy PHAHTOBAs CHj; — (CH,)s — COOH 223
I'excamexaHoBas WM HaJILMUTHHOBAI CH; — (CH;)4 — COOH

I'enTagexanoBas UM MaprapuHoBas CH; — (CH;);5s — COOH ]::;I;il;fa
OKTazieKkaHOBasl UM CTEAPUHOBASI CHj; — (CH;);6 — COOH

DJieKTpoHHOe cTpoenune. KapOokcunbpHas rpynmna:

8_
8+4/6 e
R-C” «=0Q0<«—H

COCTOUT U3 KapOoHUIbHOU rpyrmmbl > C=0 u ruapokcuiabHoit — OH. ATom yriepona
KapOOHWJIBHOM TPYMIIbl UMEET YaCTUYHO MOJIOKUTEIbHBIN 3apsij, TaK KaK JIEKTPOHBI
CMEUIEHBI K aToMy KUCI0poaa. [10I0KUTENBHO 3apsyKEHHBIN aTOM yriaepoja IpHTs-
TMBAET JIEKTPOHBI OT aToMa KHCIOPOJa THAPOKCUIBHON rpynmbl. ATOM KHACIOpoAa
ATOM IpyNMbl NPUTATUBAET K ceOe 3IEKTPOHHOE O0JIaKo aToMa BOJOpOJa. JTO yBe-
JUYUBAET NOJIAPHOCTH CcBsi3M O — H 1o cpaBHEHUIO CO CIUPTAMU U YMEHBILIAET MO-
JIOKUTEIIbHBIN 3aps] Ha aToMe yriepoaa KapOOHMIbHON TPYIIbl KUCIOT MO CpaBHE-
HUIO ¢ anpaerujgaMu. [103ToMy KHCIOTBI B OTJIMYME OT CIUPTOB JHUCCOLUUPYIOT C
00pa3zoBaHHeM HOHOB BOJOpoAa H' 1 171 KMCIOT He XapaKTepHbl PeaKLUH IPHCOe-

IUHEHUS 10 ABOMHOMU ¢BA3U > C = O B OTVINYHE OT aJIbJACTHIOB.
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10.2. ITOJIYYEHHME KUCJOT
MypaBbUHYIO KUCJIOTY IMOJTY4YalOT HarpeBaHHWEM I10f JaBJICHUEM THIPOKCHAA
HaTpus ¢ okcuaom yriepoaa (II) ¢ mocnenyromeln o6paboTkoit hopmMuara HaTpus

CEPHOU KUCIIOTOU

NaOH + CO 2 ;HCOONa
2HCOONa + H,SO,—~ 2HCOOH + Na,SO,

VYKCYyCHYIO KHCIIOTY MOJIy4aloT MPU OKHUCIECHUH 3TaHOJIa MO JAecTBHEM Oak-
TepUi CH3CH20H + 02 —> CH3COOH + HQO
JIns XMMUYECKOW NPOMBIIIJIEHHOCTH YKCYCHYIO KHCIJIOTY IOJIy4YarOT pa3iny-

HBIMH METOJaMM:

1. OxucneHue yKCyCHOro aiabJeruaa

2CH;CHO + O, —» 2CH;COOH
2. Oxucnenne OyTaHa KACIOPOAOM BO3IayXa
2CH;CH,CH,CH; + 50, - 4CH;COOH + 2H,0
3. Cunrte3om u3 MeTaHosa u okcuaa yriaepoza (II)

CH;0H + CO =1, CH;COOH

10.3. ®U3NYECKHUE U XUMHUYECKHUE CBOMCTBA KUCJIOT
dusznyeckue cpoiictBa. Husmume kapOoHoBbIe KUCTOTEI C1—Co — KHUIKOCTU
C OCTPBIM 3allaxOM M XOPOIIO pacTBOPAIOTCS B Bojie. C yBEIUUYEHUEM OTHOCHUTEIIb-
HOW MOJICKYJIAPHOM MacChl pACTBOPUMOCTh KHCJIOT B BOJIE YMEHBIIIAETCS, a TEMIIEpa-
TYpbl KUIIEHHS TTOBBIIIIAKOTCS.
B TBep1oM M KUAKOM COCTOSTHUSIX MEKIY MOJIEKyJIaMH MIPeaebHBIX KapOoHO-

BBIX KHUCJIOT 00pa3yroTCs BOJIOPOIHBIC CBI3U

O ee e HO_
R-C f —~C-R  LMKJIMYECKUU AUMEP
OH e o o O

BopoponHas cBsA3b B KHCJIOTaX CHIIBHEE, YEM B CIIUPTaX, [IO3TOMY TEMIIEPATy-
pbI KUIIEHUS] KUCJIOT OOJIbIIIE TEMIIEPATyp KUIIEHUSI COOTBETCTBYIOIIUX CIIUPTOB.

XumMHuuyecKkue CBOMCTBA

1. Iuccounanus. PactBopuMbie B BOJAE KUCIOThI UMEIOT KHUCIHBIM BKYC, OKpa-
IIMBAIOT JIAKMYC B KpacHbIM 1BET. B BOAHBIX pacTBOpax MPOUCXOIUT UX AUCCOIMA-
1us ¢ 00pa3oBaHMEM MOHA BOJOPO/Ia U KapOOKCHUIIAT-MOHA

R - COOH—/R -COO +H"
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KapOoHoBbIe KHCTOTHI SBJSIOTCS cna0biMu KucioTamu. Hanbomnee cuiibHOI B
TOMOJIOTHYECKOM PSIY NPENEIIBHBIX KUCIIOT SIBJSIETCS MypaBbuHasd. B roMmonoruue-
CKOM psAy KHUCJIOT MX CWIA YMEHBIIAETCS C POCTOM YHUCJIA aTOMOB yIJIEpOJa B
MOJIEKYJIE.

2. ObpazoBanue coneil. KapOoHOBBIE KUCIOTHI B3aUMOAECHCTBYIOT C aKTHBHBbI-
MU METAJUIAMH, ¢ OCHOBHBIMM OKCHJIAMH, CO ILI€JI0YaMHU, C aMMUAKOM HJIM TUIPOKCHU-

JIOM aMMOHUSI, C COJISIMU 0oJ1e€e CJIa0bIX KUCIOT
2CH;COOH + Mg — (CH;COO),Mg + H,
2CH;COOH + MgO — (CH;COO0),Mg + H,0
CH;COOH + NaOH — CH;COONa + H,0
CH,;COOH + NH;— CH;COONH,
CH;COOH + NH,OH — CH;COONH, + H,0
2CH;COOH + Na,CO;— 2CH;COONa +CO,T + H,0
CH;COOH + NaHCO; —» CH;COONa + CO,T + H,0

BzaumopeiictBue co cnupramu ¢ o0pa3oBaHUEM CJOXKHBIX A(UPOB (peakius

ATEepUDUKALINHN):
o . 20
CH3 . C / ,///‘i‘ H:O—Csz HZSO4 KOHHl CH3—C \/ + HZO
AN - —
‘OH .-~ OC,Hs

3. BzaumojeicTBue Mo YrieBOJAOPOJHOMY paaukainy. Boaopon B yrieBomio-

POIHOM paauKalie, OCOOCHHO OJvXKaluid K KapOOKCHIIBHOM TpyMIle, 3aMelaeTcs

raJIOreHAMM: CH;—COOH + Cl, —» CICH,COOH + HCl
CH;—-COOH + Br, - BrCH,COOH + HBr

Ilox BiIMsAHMEM aTOMOB rajoreHa CTENEeHb AUCCOLMALMUA KUCJIOT CUIIBHO II0-
BBIIIAETCA, [IOTOMY YTO CHUJIBHEE OTTATMBAIOTCS DJIEKTPOHBI OT KUCIOPOAAa TUAPOKCH-
IPYIIIBIL.

[Tpu oTHIETICHUH BOJIBI OT OPTaHUYECKUX KUCIOT 00Pa3yrOTCSl aHTHAPHUIBI:

O
a 7
CH3 - C \/ -=== CH3_C \
@) Jer ! O
P Y /
: | + H,O
SO0 cryey ’
CH;-C \\O O

AHTUAPU]T YKCYCHOM KUCIOTHI (YKCYCHBIN aHTUIPHT)
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Oco0eHHOCTH CTPOEHHUSA U CBOMCTB MYPABbHHOI KHCJIOTHI
MypaBbrHAas KHCIOTAa IO XMMUYECKUM CBOWCTBAM HECKOJBKO OTIWYAETCS OT
Ipyrux KapOoHOBbIX KucioT. KapOokcuibpHas rpyrina B MypaBbHHOW KHCIOTE CO-
€MHSIETCS C aTOMOM BOJIOPOJIa M MTO3TOMY B €€ (hopMyJsie MOXKHO BbIICIUTh KapOOK-

cuibHY10 (1) 1 anbreruanyo rpynmsl (2):

(D) (2)
HOBTOMY, KpoM¢E CBOMCTB KHCJIOT, MYpaBbUHAA KHUCJIOTA IIPOABIIACT U CBOMCTBA

AJIBACTHUIOB. Kak n AIBACTHUABI, MYPAaBbHHAA KHCJIO0TA JICTKO OKUCIIACTCA aMMHAYHBIM

pPacTBOpPOM OKcHa cepedpa (peakius «CepeOpsTHOTO 3epKaia») U THAPOKCUIOM MEIH:
HCOOH + Ag,0 — 2Agl + CO, + H,0
HCOOH + 2Cu(OH), —*— CO,T + 3H,0 + Cu,Od
[Ipu cnabom HarpeBaHWM C KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTON MypaBbH-
Hasl KUCIIOTa IeTUApaTupyeTcs u oopasyercs okcup yriepoaa (II).
H - COOH A0k, CQ + H,0

IMaabMuTHHOBAS M CTeapuHOoBasd KUCJIOTHI. OTH KHUCJIOTHI B BUAC CJIOXKHBIX

7(UPOB TIUIEPUHA BXOSIT B COCTaB PACTUTEIBHBIX M JKMBOTHBIX KUPOB. DOPMYIIBI
ATUX KUCJIOT NpUBEEHBI B Tabmuile 6. OHU MPEACTaBIAIOT cO00Il TBEp/IbIE BEIIECTBA
0eJsioro 1BeTa, HEPaCTBOPUMBIE B Bojie. JlJisg 3THUX KHUCIIOT XapaKTepHBI T€ ke peak-
MW, YTO W JJIs JpYrux KapOOHOBBIX KHCIOT. Hampumep, mpu B3auMOAEHCTBUM C

pacTBOpaMH IEJI0YX WM KapOoHaTa HATPHUsl OHU 00pa3yroT COJIH.

C15H31COOH + NaOH — C15H31COON3 + Hzo
2C17H35COOH + N32C03 —> 2C17H35COON3 + H20+ C02

HatpueBsie coiu 3TUX KUCIOT (MaJbMUTAThI U CT€APaThl) PACTBOPUMBI B BOJIE.
Onu 00nafaroT MOIOLIUM JCHCTBUEM U COCTABJISIOT OCHOBHYIO YacTh OOBIYHOIO
TBEPAOTO MbLJA.

KanueBbie 1 aMMOHUITHBIE COTM OOPa3yIOT KHUAKOE MBLJIO, YACTO HCIOIb3YIO-
nieecs: B meauiuHe. M3 kapOOHOBBIX COJIeH, colep:KallluXcs B MbUIE, MOXKHO CHOBA

ITOJIyYUTh KHACIIOTHI, IEVCTBUSA HA UX BOJHBIM paCTBOP CWJIBHOM KHucinoTou. Hammpumep:

2C17H35COONa + H,SO, — 2C17H35COOH + Na,SOy4
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B sxecTkoii Boze, comepxameii norsl Ca>’ u Mg, 06pa3yroTcs KanbLUeBbIe U
MarHueBbI€ COJIM BBICHIUX KapOOHOBBIX KUCIOT. OOpa3oBaHUEM 3THUX COJICH, BbIMA-
JAIOIINX B 0CAI0K, OOBSICHSIETCSI, TOUEMY MbBLJIO YTPauuBaeT MOIOIIIEE JICHCTBUE B Ta-
KOH BOJIE.

OnennoBasi KucaoTa. ECTh KUCTOTBI, B COCTaBE KOTOPBIX MEXKIAY aTOMamu
YIJIEPOJIA COAEPKUTCS OJIHA WIIM HECKOJIBKO JBOMHBIX CBsA3€H. ['oMonoruueckuit psijg
HETpPEETbHBIX KUCIOT C OJJTHON IBOMHOM CBSI3bI0 HAUMHAETCS aKpUJIOBOM (MPOIEHO-
Boit) kucinoror CH, = CH — COOH, koTopy10 MOKHO paccMaTpuBaTh Kak MPOU3BO/I-
Hoe nponwieHa. Hapsny ¢ nanbMUTHHOBOW M CT€APUHOBOW KHUCIOTAMU B COCTaB KU-
POB B BHJE CIOXHOrO 3(upa TIIUIEpUHA BXOJUT U OJICMHOBas KHUCIOTA.
C,7H33COOH unu CH;—~(CH;)—CH = CH—(CH,);—COOH. B moiekyie 0JIeMHOBOM
KHCJIOTHI B CEPEJIMHE LIENN NMEETCS ABOMHAs CBA3b. [[09TOMYy OHA 1O MeCTy JBOMHOMN
CBSI3U MPUCOCTUHIET OpoM U Bojaopoja. OJenHOBas KHUCJIOTA JIa€T XapaKTEepPHBIE pe-
aKIMK JJIs1 KUCJIOT U HENPEENIbHBIX coeuHeHn. ONenHOBast KUCI0Ta — >KUJIKOCTD,
KOTOpasi JIETKO OKUCISIETCS Ha BO3yXE.

IIpumenenue. MypaBbuHasl KMCJIOTa IPUMEHSIETCS B XMMUYECKOW MPOMBILII-
JICHHOCTH KaK BOCCTaHOBHUTENb NMPU CUHTE3€ OPraHUYECKUX BEIIECTB; B MUIIECBON
MIPOMBINIJIEHHOCTH — KaK JIe3MH(UIIMPYIOIIEe U KOHCEPBUPYIOIIEE CPEACTBO; B TEK-
CTUJILHOM TTPOMBINIJIEHHOCTU — JIJIS POTPaBhI U KPAIlICHUs] TKAHEH.

VYKCycHasi KHACIIOTa NMPUMEHSETCS MPU CHHTE3€ KPACHUTENICH, JJIS MOJYYEHHUS
rIacTMacc, JIeKapcTB (HanmpuMmep, acliupuHa, (heHaleTuHa), Heroproued KHHOTUICHKH,

B HHIHGBOﬁ IMPOMBIINIJICHHOCTH.

BOIIPOCHI U1 YIIPAYKHEHUS
1. Yro Takoe KapOOHOBBIE KUCTOTHI?

2. Kakoil BHA M30MEpUM XapaKTepeH sl MpeeabHbIX MOHOKapOOHOBBIX

KHUCJIOT?

3. Iloyemy nnsi KapOOHWIJIBHOM TpyMIlbl B KAPOOHOBBIX KUCJIOTAaX HE Xapak-
TEPHBI PEAKLIUH [TPUCOETUHEHMS?

4. Hanummre ypaBHEHUS PEAKIUI NTOJIYYEHHUS:
a) MypaBbUHOMN KHUCIIOTHI; 0) YKCYCHOM KHCIIOTHI.

5. KakoBbl ¢puznyeckue CBOMCTBA MPeAETbHBIX KapOOHOBBIX KUCIOT?
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6. HazoBuTe no MexXayHapOaHON HOMEHKIIATYPE COEAMHEHNUS:

a)CH;—-CH,—-COOH 6)CH;—CH,~CH,~COOH
B)CH3—|CH—COOH F)CH3—|CH—CH2—COOH
CH3 CH3
CH;
|
I‘)CH34|34300H e)CHg—CHz—CfH{?OOH
CH; CH;

7. Hanumure ypaBHEHHs pEaKIMii MypaBbUHOM KUCIIOTHI:
a) c IUHKOM;  0) C TUAPOKCUIOM HATpHs; B) C KApOOHATOM HATPHS.
8. Hanmmmure ypaBHEHUs peakiuii OKUCIECHUS ajlbJIeTHU/IOB:
a) MypaBbUHOTO; 0) YKCYCHOTIO;
B) IPOIIMOHOBOI'0 — JI0 COOTBETCTBYIOIINX KUCIOT.
9. CocraBbTe ypaBHEHUS PEaKLMi, IPU MOMOUIM KOTOPBIX MOXXHO MOJYYHUTh
KapOOHOBBIE KUCJIOTHI:
a) B3aMMOJICHICTBUE COJICH KapOOHOBBIX KHCIIOT C KOHIICHTPUPOBAHHOM
CEpHOU KHCIIOTOW;
0) OKHCJICHHE aJIbJCTU/IOB;
B) OKHCJICHHE CIIUPTOB;
') KaTAJIUTUYECKOE OKHUCIIEHUE ITPEAEIBHBIX YIIIEBOJOPOIOB.
10. DTHIIEH MOKHO MCHOJIB30BATh JUJIS MOJIYYEHHUS YKCYCHOM KUCHOTHL. Hamwm-
LIUTE YPaBHEHUSI COOTBETCTBYIOLIUX PEAKIIMIA.
11. Hannmmre ypaBHEHNs peakUnii B MOJIEKYJIIPHOM, IMOJHON U COKPAILIEHHOU
MOHHOM (popmMax MexXy:
a) HaTPUEBOU COJBIO MATBMUTUHOBOM KUCIOTHI U THIPOKCUAOM KaJIbLIMS;
0) KaJIMeBOM COJIbIO CTEAPUHOBOU KUCIOTHI M XJIOPUIOM MarHHus;
12. Hannmnre ypaBHEHUS peakMil B3aUMOAECHCTBHS OJICMHOBOW KUCIIOTBI:
a) ¢ BOJIOPOJIOM; 0) 6pomowm; B) BOJIOM;
r) OPOMOBOJIOPOJIOM; 1) HaTPUEM; €) C TUAPOKCHUJIOM HATPH4.
HazoBure noiaydeHHbIE BEMIECTBA.
13. Hanumure ypaBHEHUsT PEAKLMid, IPU NOMOIIM KOTOPBIX MOYKHO OCYULIECT-
BUTH CIIEIYIOIIHNE PEBPALICHUSA:

C2H6 —> C2H5BI' —> C2H5OH —> CH3CHO —> CH3COOH

14. JIns yero npuMeHsieTcs: a) MypaBbUHas KUCI0Ta;  0) yKCyCHas KHCJIOTa?
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3A1AYHN

1. Kakyro Maccy pacTBopa yKCyCHOM KHUCIIOThI ¢ MaccoBou noiei 90 % MokHO
NOJIYYUTh MPU OKUCIEHHUH 5,6 1 OyTaHa KUCIOPOJAOM Bo3ayxa? Brixoa KUCIOTH pa-
BeH 60 %. (OtBet: 20 1)

2. K 24,4 r cmecu yKCYCHOM M MypPaBbUHOM KUCIOT MPUIWIH 227,3 MIT THIPO-
Kcuaa Hatpus ¢ MaccoBoit moneit 10 % u mmotHocthio 1,1 r/Mi. s moriomeHus
n30bITKa MIEJOYU MOTpeOOBaIOCh 2,8 J1 CEPHUCTOrO rasa 0 oOpa3oBaHUs KUCIOHN
comu. Ormpenenure KOJUYECTBEHHBIM COCTaB HMCXOAHOW cmecu Kuciaotr (B %).
(OtBet: CH3;COOH — 24,6 %; HCOOH — 75,4 %)

3. Omnpenenure (opMyidy OpraHMYECKOW OJHOOCHOBHOM KHCIIOTBI, €CIH
Ha HEUTpaau3aluio 3TOoM KuciaoThl Macco 28,8 r tpebyercs 101,7 mu pactBopa
ruapokcuaa kaauss ¢ Maccopo goneir KOH 22,4 % wu mmotHOCcThIO 1,18 1/MmIL
(OtBet: CH3;COOH)

4. Ilpu okucneHnuu 37 T NEPBUYHOTO CHUPTA NOJy4eHO 44 T OAHOOCHOBHOM
KapOOHOBOM KHUCJIOTHI. DTa KUCIOTa UMEET TaKOE K€ YHUCJIO YIIIEPOAHBIX aTOMOB, UTO
U ucxoubIi criupt. Onpenenute popmyny kuciotsl. (Oteer: C3H,COOH)

5. Ilpu okucneHun MeTaHaysi, KOTOpbid coaepxkutcs B 0,75 r dhopmanuHa ¢
MaccoBoil noneit gopmanpaeruna 40 %, u30bITKOM aMMHUAYHOTO pacTBOpa OKCHAA
cepebpa, oOpazoBaioch 224 mn (H.y.) yrekucioro raza. Kakas macca cepeOpa Bbl-
nana B ocagok? (OtBert: 4,32 1)

6. Kakyro maccy yKCyCHOro aHrujpuaa Hajao pactBopuTbh B 500 r BOAHOTO
pacTBOpa YKCYCHOM KUCJIOTHI C €€ MaccoBOM jaoieit 95 % mis monydeHus: 6€3B0IHOM
kuciotel? (OtBet: 141,67 1)

7. Kakyro Maccy yKCYCHOTO aHTHJIpHIa HaJI0 paCTBOPUTH B 74,5 T BOJIbI, YTOOBI
o0pa3oBaJicsl paCTBOP YKCYCHOM KUCIOTHI ¢ MaccoBoi fosiert 30 %? (OtBet: 25,5 1)

TECTOBBIA CAMOKOHTPO.Ib
O TEME: «AJBAEIU/ibl. KAPBOHOBBIE KUCJIOTbD»

1. Ykaxure BEmECTBO MPONAHAIIb:

a) CH;—CHO 0) HCHO B) CH;CH,CHO

r) CH3—|CH—CHO
CHj
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n MCOH.

5.

Kakoit anberun oOpa3yercs pu OKUCIEHUH CIUPTa

CH;—CH-CH,CH,0H
|

CH;
a) H-OyTaHaJb; 0) 2-MeTUJINIEHTaHaIb;
B) 3-MeTWIOyTaHab; r) 2 meTwiOyTaHalb?

. AHeTaJIbI[eF U B IIPOMBIINIJICHHOCTH I10JIY4arOT:

a) Jeruparanuen 3TaHona;
0) ruparamnuen STUICHA;
B) T'HIpaTaleN alleTUIIEHA B IPUCYTCTBUU COJIEU PTYTH;

F) OKHCJIICHHUCM 3THUJICHA KHUCJIOPOAOM B IPUCYTCTBHUH XJIOPHUAOB IIAJJIaIHsA

. Ilpu B3ammoneicTBuM nponanais ¢ ruapokcuaom meau (II) oopasyercs:

a) C;H,OH; 0) C,HsCOOH;
B) CH;COOH; r) C,HsOH.
YKaXHATE KUCIOTY, KOTOPasi OTHOCUTCS K TOMOJIOTHYECKOMY PSAY KUCIIOT C

obmeit popmymnoit C,H,,COOH:

a) CH;(CH,);COOH; 0) CH, = CH — COOH;

B) C,7H;3;COOH; r) CaHsCOOH.

YKaxuTe IByXOCHOBHYIO KUCIIOTY:

a) yKCyCHas; 0) MaJTbMUTHUHOBAS;

B) 1I[aBEJICBAS; I') BAJIEPbSHOBAS.

B Monekyiie kakoro BenecTsa UMEETCs OJIHA ABOMHAS CBS3b:
a) CgHy; 0) C;sH3,COOH,;

B) C,7H;3;COOH; r) C;7H;5COOH.

Kakue napel BEIIECTB SIBIAIOTCS U30MEPAMH:

a) METaHOJI U JUMETUIIOBBIN A(up;

0) nmponaHajb U alleTOH;

B) OyTaHOBasi KUCJIOTA U ATUJIALIETAT;

) 9TaHOJ ¥ METHJIATUIIOBBIN dhup?

VYKa)xuTe BEIIEeCTBO, KOTOPOE SBIIETCS U30MEPOM YKCYCHOU KUCIIOTBI:
a) CH;CH,COOH; 0) HOCH,OCHzs;

B) HOCH, — CHO; r) CICH,COOH.

10. Kakue BuAbl M30MEpHUH XapaKTePHBI A7 MPEAEIbHBIX KapOOHOBBIX OIHO-

OCHOBHBIX KHCJIOT:

a) yIJIepoIHOro ckenera;  0) mosokeHue (GyHKIMOHATBHOM TPYIIIIBL;
B) LIMC- U TPAHC-U30MEPHS; TI) MEKKJIACCOBast U3oMepusi?
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11. YkaxuTe coequHeHns, y KOTOPBIX €CTh KapOOHUIIbHAS TPYIITA;
a) METaHOJ; 0) aleToH;
B) MPOMAHOBas KUCJIOTA; ) STaHaJb.
12. Ykaxnure n3oMepbl H-IEHTAHOBOW KUCJIOTBHI:
a) 2-METWINIEHTaHOBAas KUCIoTa; 0) 2,2-TUMETHUINPONaHOBasi KUCTIOTA;
B) IICHTaHAaJb; r) 2-MeTI0yTaHOBAsI KUCIIOTA.
13. Kakue peakuuu BeayT K 00pa30BaHUIO0 MyPaBbUHOM KUCIOTHI:
a) JeiicTBME CEPHOU KUCIIOTHI Ha (pOpMUAT HATpHs;
0) OKHCJIEHHE METaHOJIa;
B) TUApaTalns alleTUICHA;
I') OKMCJIEHHE MYPaBbUHOTO ajbaeruaa?
14. Ykaxute criocoObl MOJIYyYEHHUsI YKCYCHOM KUCIIOTHI:
a) OKHCIICHUE YKCYCHOTO aJbJerua;
0) okuciieHre OyTaHa KUCIOPOOM BO3/yXa B MPUCYTCTBUH KaTaln3aTopa;
B) TUJIpaTalys STUICHA,
) TUApAaTalys aleTUIICHa.
15. Ykaxurte psii BEHIECTB, B KOTOPOM TEMIIEpATypa KUIEHUS YBEJIUYHUBACTCS
CJIEBA HAIIPABO:
a) 5TaH — 3TaHOJ—>ATaHAJIb — 3TAHOBAs KUCIOTA;
0) 5TaH —3TaHaIb—>3TAHOJI—>3TAHOBAS KUCJIOTA;
B) DTaHAIb—>3TAH—>3TAHOJI—>3TAaHOBAs KUCJIOTA;
) 3TaH—>3TaHaAJIb—>3TaHOBAsl KUCIO0TA—>3TaHOJL.

16. YKa)KI/ITe, KaKHUC COCIAUHCHUA SABJLIIOTCA I'a3aMU IIPH HOPMAJIbHBIX YCIIOBHAX !

a) MeTaH; 0) METaHOJ;

B) METaHaJb; r) METaHOBasI KMCJI0Ta?
17. YkaxxuTe KUCIOTY ¢ HauOObIIEH CTETIEHbIO TUCCOLMAIINN:

a) CCl;—CH,CH,COOH; 0) CH;—CHCI-COOH;

B) CH,FCH,COOH; r) CH,F-COOH.

18. Kakue BemiectBa 00pa3yroTcsl MpU B3aUMOJECUCTBUM KapOOHOBBIX KHUCIOT
CO CIIUPTaMHU:

a) conu; ©0) mpocThie SPUPHI;  B) OKCUIBI;  T) CIOXKHBIE dPUPHI?
19. Vkaxute camyro ciiadyro KUCIOTY:

a) CH;COOH; 0) C¢HsCOOH; B) CICH,COOH; 1) CL,CHCOOH.
20. Kakuie KUCI0THI MOTYT BCTYIIATh B PEAKITNIO ATEpUPUKAIIAN:

a) coJisiHas; 0) MypaBbHHas;

B) a30THas; r) aMUHOYKCYCHas?
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21. YKkaxXuTe COEOUHEHHUs], C KOTOPBIMU pEAarupyeT MypaBbUHAsl KUCIOTA MpU
OIPEJICICHHBIX YCIOBUSX:
a) ruapokcun meau (11); 0) amuayHbIi pacTBOp okcuaa cepeodpa (I);
B) 3TaHOJ; r) M€[lb.
22. YKaxuTe, K KAaKOMY KJIacCy COEMHEHHUN OTHOCATCS MbLIA:
a) COJIM BBICHIMX KapOOHOBBIX KUCIOT;  0) CIIOKHBIE 3(DUPBI;
B) MPOCTHIE A(UPHI; r) aMUHBI.
23. YKaXXuTe XMMHYECKHE CBOMCTBA OJIEMHOBOM KUCIIOTHI:
a) y4acTBYET B peaKUUAX IPUCOETUHEHHS;
0) pearnupyet ¢ OCHOBAaHUSIMU;
B) 00pa3yeT CIoKHbIE IPUPHL;
I) JIETKO OKUCISIETCS.

24. YkaxXuTe BelEecTBa, KOTOPbIE B3aUMOJEUCTBYIOT C OJICMHOBOUM KHUCIOTOM:

a) OpomHas BOJa; 0) rIMIEepuH;

B) BOJOPOJ; ') 9TAHOJ.
25. OCHOBHYIO 4aCTh TBEPJIOTO MbLIa COCTABJISIIOT:

a) creapar HaTpus; 0) maJbMUTAT HATPUS;

B) CT€apaT MarHus; ) CTeapar KaJblusl.
26. Yxaxute GOopMyIIbl KUIKOTO MbLIA:

a) C;H;5COOK; 0) C7H;35COONa;

B) CH3;COONa; r) C;7H;35COONHy,.

27. Kakue peakiuu No3BOJISIOT OTINYUTh MYPaBbHUHYIO KUCIOTY OT YKCYCHOM:
a) peakuust «cepeOpsIHOTrO 3epKajay;
0) peakius ¢ ruapokcugom meau (II) mpu HarpeBanuu;
B) peakuys C TUAPOKCUIOM HATPHS;
r) peakius ¢ KapOOHATOM HATPUs?
28. YKaxxuTe BELIECTBA, KOTOPbIE CIIOCOOHBI 0OPa30BBIBATH MEKMOJIEKYIISIp-
HbIE BOJIOPOJHBIE CBSI3U:
a) MetaH, ©0) MeTaHOJI; B) YKCyCHas KMCJIOTa; T) BOJa.
29. YKaxXuTe COCAMHEHHUA, Y KOTOPBIX KHCIOTHBIE CBOICTBa 0ojiee CUIIbHBIC,
4eM Y YKCYCHOM KUCIIOTBI:
a) OpoMyKCycCHasi KUCJIOTa; 0) yrosibHasi KACJIOTA;
B) IIPOIIMOHOBAsI KUCIIOTA; I') MypaBbHHAsI KUCIIOTA.
30. Ykaxxute 001acTU MPUMEHEHUS! YKCYCHOM KUCIIOTHI:
a) nuuIeBas MPOMBIIIJIEHHOCTh;  0) CUHTE3 KpacUTENEH;
B) IOJIyYEHUE aCIIUPUHA, I') IOJIyYEHUE HETOPHOYEN KMHOIUICHKHU.
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11. Cnoxubie 3pupsbi
Crnoxnbie 3UPBI — 3TO BEIIECTBA, KOTOPhIE 00pa3ylOTCs MPHU B3aUMOJICHCT-

BUM OPTaHUYECKUX WJIU KUCIOPOJCOAEPKAIINX HEOPraHUYECKUX KUCIOT CO CIUpTa-
MU (peakius dTepuUKaIim ).

0
HOR, &=—> R-C f +H,0
OH OR,

R-C

A\

Peakius MPOUCXOAUT B IPUCYTCTBMH MOHOB Boopojaa H' kak katanus3aTtopos.

O6mas ¢opmyia cI0XKHBIX 3GUPOB OJJHOATOMHBIX CIIUPTOB U MHOT'OKapOOHO-

BBIX KHCJIOT

o)
R-C f
OR,

rae R u Ry — yrneBoaopoiHbie pauKansbl.

11.1. HOMEHKJIATYPA U UBOMEPUS

Ha3Banust ciioxHbIX 3QUpoB 00pa3yroTcs U3 Ha3BaHUN COOTBETCTBYIOLIUX KH-

CJIOT U CIIMPTOB, HAIIPUMCDP:

MeTunoBslii 3pup MypaBEUHON KHCIOTHI

H_C = O (MypaBbMHOMETUIIOBBIN 3GuUp, METUIPOPMHUAT,
AN METHJIMETaHOaT
OCH; )
OTUIOBBIN 3QUP YKCYCHON KUCIOTHI
CH;—C = O (YKCYCHOSTHIIOBBIH 3up, dTUIAIETAT,
AN OTUJIDTAHOAT
OC,H; )

Crnoxxnble 3(pUpbl U30MEPHBI OJHOOCHOBHBIM KAapOOHOBBIM KHCIOTaM (MEX-

KJIACCOBAst M30MEPHS) WK JIPYTHUM CIIOKHBIM d(upam (CTpYKTypHAst U30MEPHs])

CH;C =0 — nponunaneratr (1)
™ OCH,-CH,CH;

C,HsC =0 — TWimponuoHar (2)
N OC,H;
0 — H-TIeHTaHoBas Kuciota (3)

CH3—CH,—CH,—CHy—C f
OH

Coenunenus 1,2 u 3 — uzomepsl. OHu umerot o61ryro hopmyny CsH;O..
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11.2. ®U3NYECKUE U XUMHUYECKHUE CBOMCTBA CJIOKHBIX Y®UPOB
®uznueckue cpoiicTBa. CinoxxHble 3(pUPbl OJHOOCHOBHBIX KapOOHOBBIX KH-
CJIOT — OECIIBETHBIC, JETKOKUIIAIIUE KUIKOCTH C 3a1axoM (PPyKTOB U LIBETOB; BbIC-
IIMe CI0XHBIE 3(UPBl — BOCKOOOpa3HbIe BellecTBa (IMUeIuHbIA BOCK). CIOXKHBIS
a(UpHI B BOJIC PACTBOPSIOTCS TIJI0XO.
XuMuuecknue cBoMcTrBa. BaxHeMIIMM XHMHYECKHM CBOMCTBOM CJIOKHBIX

7(UpOB ABISAETCA B3aUMOJICUCTBUE UX C BOJON — THUAPOIIHU3.

_ =0 H' O
=K " CH;-C Z° 1CH0H
OC,H;s OH

B pesynbrate ruaponuza o0pa3yroTcs yKCycHasi KUCIOTa M 9TaHOJI. JTa peak-
1Sl TIPOTHBOIIONOKHA peakuuu 3Tepudukannud. MoHbl Bolopoaa KaTalu3upyloT U
IpsIMYI0 U OOpaTHYIO peaKkIuu.

[TpocThie 3gupbl TUAPOINU3Y HE TOABEPTatOTCS.

IIpumenenue. CUHTETUYECKUE CIIOKHBIE 3(DUPHI B BUJIE PPYKTOBBIX 3CCEHIIMIMA
UCIIOJIB3YIOTCSl B MPOU3BOJICTBE ()PYKTOBBIX BOJI, KOHAUTEPCKUX U3EIHM, IPU U3TO-
TOBJICHUH JTyXOB M OJECKOJIOHOB. HekoTopwie ciioxkHBIE UPHI MPUMEHSIOTCS Kak
pacTBopuTEenu (3TUIAIETAT).

CnoxHbIN 3pup a30THUCTON KUCIAOTHI U M30aMUJIOBOTO CIUPTA (M30aMUIIHUT-
put) CsH;;—O-N=0 npumensieTcsi B MEAMIIMHE KaK CPEACTBO, paCUIUpsIOIIee KpoBe-

HOCHBIC COCYbI.
BOmPOCHI U YIIPAYKHEHUSA

1. Urto Takoe cinoxHbie 3Pupb1?

2. Yto Takoe peakius dTepuduKaum?

3. Kakue Buabpl mM30MepHH XapaKTEPHBI ISl CIOXKHBIX 3(PUPOB KapOOHOBBIX

KHCJIOT?

4. Yto Takoe TUAPOIH3 CIOKHBIX F(HUPOB?

5. T'ne ucnonw3yroTcst CiaoxkHbIe YPUpbi?

6. CocTaBbTe ypaBHEHHs peakUuil dTepuPUKaLUN MEXKIY:
a) YKCYCHOU KUCJIOTOU U 2-MeTUII0yTaHOJIOM- 1 ;
0) MacJISTHOM KHUCIOTOM U MPOIMAHOIOM- 1.

7. [aiiTe Ha3BaHUS CIEIYIOUIUM dpUpam:
a) HCOOC;Hy; 0) CH;CH,COOC,Hs.
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3A1AYHN

1. Ilpu B3auMOJEHCTBUM CMECH YKCYCHOM M MYpPaBBUHOM KHUCIOT ¢ 23 mut ab-
COJIFOTHOTO 3TaHoJyia (TioTHOCTh 0,8 1/Mi) oOpazoBanock 32,4 T cMECH CIIOXKHBIX
a¢upoB. Omnpenenure coaepkanue Kuciotr B cMmecu (B %). (OrBer: CH3;COOH —
56,6 %, HCOOH — 43,4 %)

2. CKOIIBKO T 3TWJIALlETaTa MOXKHO MOJNYy4HTh U3 30 I' YKCYCHOW KHUCJIOTHI U
46 r sTaHoNa, eciii BeIX0J Adupa paBeH 85 % ot teopun? (OTBet: 37,4 1)

3. 26,4 r uzonponuioBoro 3dupa MypaBBUHON KHCIOTHI THIPOJIA30BAIN
420 M pacTBOpa THIPOKCHJIA HATPUS C MACCOBOM AOJied €ro 5 % W IUIOTHOCTBIO
1,05 r/mn. Kakast macca menouu octanach nocie peakiuu? (Otset: 10 1)

4. Haiitu MoJieKyJsIpHYIO (popMyiy ciokHOro 3dupa, eciud g THAPOIN3a
(ombutenus1) 12 r aroro a¢upa tpedyercs 80 T pacTBOpa THAPOKCUA HATPUS C Mac-

coBoii goxeii ero 10 %. (OtBer: H — C =0 )

™ OCH;

12. Kupsl (Tpuriauuepuabl)

XKupsl — 3T0 ci0XkHBIE 3(PUPBI TPEXaTOMHOTO CIUPTA TIIMLEPUHA U BBICIIMX

KapOOHOBBIX KUCIOT. Ob11as opmyia JKUPOB:

=0

H,C-0-C N OR, rae Ry, Ry, Ry — yrmeBogoponnsie
paguKabl (0IMHAKOBBIC MJIH
_0 pasHbIe), coaepKar oT 3 110 25
H-C-0-C \/ aTOMOB YIJIEPOJIA.
OR,
HC-0-C T 0
OR;

XKupbl OTHOCSTCS K KJIacCy CIIOKHBIX 3(UPOB.

CroxHbIe 3pUPBI — 3TO KUBOTHBIE KHUPbI U PACTUTEIbHBIE Macia. Y >KHUBOT-
HBIX JKUPBI CONEPKATCS B MOJKOKHOM TKaHU U B MOJIOKE, Y PACTEHUA — B IUIOAAX U
3epHax. [IpupoaHbie KUPHI SBIAIOTCS CMEIIAHHBIMU TPUTJIMLIEPUIAMH, B UX COCTAB

BXOJAT paJuKaJbl pa3IMYHbIX ) KUPHBIX KUCJIOT. HaanMep:
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H,C - O - CO-C;5Hzy
|

HC - O - CO-C;7Hss
|
H,C - O - CO-Cy7Hzs

Kpome TpurnuuepuaoB B COCTaB MPUPOAHBIX KUPOB BXOAAT PA3IUYHBIE MPHU-

MECH, CBO6OI[HBIC JKUPHBIC KHUCJIOTBI, MOHO- U AUTJIMICPUIbl, BATAMHWHBI U JIP.

12.1. ®U3NYECKUE U XUMHUYECKUE CBOMCTBA )KUPOB

dusuyeckue coiicTBa. XXupbl ObIBalOT TBEpabIe U XKuakue. Tepasie oOpa-
30BaHbl MPEICIbHBIMU KUPHBIMU KHcioTtamu creapuHoBoi Ci7H;sCOOH, mansmu-
tuHoBoM C;sH3;COOH. Xunkue >xupbl 00pa3oBaHbl HEMPEAETbHBIMUA KUPHBIMU KHU-
ciotamu ojienHoBoi Ci7H3;3COOH, nunomeBoit C;7H3COOH wu nmHOIECHOBOMH
C7H,oCOOH.

BosbIIMHCTBO KUPOB KUBOTHOT'O MPOUCXOKIECHUSI — TBEPJbIC BelllecTBa (ro-
BSDKUW, OapaHuil). MHOrMe »XUpbl PACTUTEIBHOIO MPOUCXOXKICHUS, HA3bIBAEMBbIE
MacllaMH, — KHUJKHE BellecTBa (KyKypy3HOE, OJMBKOBOE, COECBOE, MOACOJHEUHOE).
JKupsbl B BoJie HE paCTBOPSIOTCS, HO XOPOIIIO PaCTBOPAIOTCS B OPraHUYECKUX PACTBO-
putensix. JKupbl HE UMEIOT CTPOTrO OMPEACICHHOW TeMIIepaTypbl IUIABJICHUS HU3-3a
CBOET0 HEMOCTOSIHHOI'O COCTaBa.

Xumuueckue cBoicTBa. TBepaple KUPbl — MAJIOAKTUBHBIE BEIIECTBA, HO
KUJKUE KUPBI, COJIEPKAIIUE HENPEICIbHbIE KUCIOThI, CHOCOOHBI BCTYNaTh B peak-

IIUU PUCOSTUHEHUS (PEAKIIUU THIPUPOBAHUA).

O =0
Ci7H33 - C f CiHss-C T
O—CH, O—CH,
O O
Ci7H3 - C f o Ci7H35 - C f
. t,P,N1 _
O-CH +6H, O-CH
O =0
Ci7Hy - C f CrHys—C T
O—CH; O—CH;

[Ipn rugpupoBaHMK PACTUTENBHOTO Macia B IPOMBIIIIEHHOCTH MOJYy4aroT
TBEPJI0€ BEILECTBO MaprapuH.
B opranusme noj BiusHuEM (EPMEHTOB KUPbI THAPOJIU3YIOTCS Ha TIIULIEPUH

U KUCTOTHI. [ TUIIEPUH W KUCJIOTHI 00pa3yrOTCs B PE3yJIbTaTe BOJHOTO THIIPOJIH3A.
82



Bonsslii ruapOonan3 NpoBOAAT NPU BBICOKUX TeMIepaTypax U nasieHusax. lllenounon
TUAPOSN3 (OMBUICHHE) XUPOB MPOBOJAT MOA AchcTBHEM Iienodeil. OOpasyroTcs

TJIMLEPUH U COJIM BBICIIMX KAPOOHOBBIX KUCIOT (MbLIA):

O

I
CH2 - 0- C—C15H31 CH2 — OH C15H31COONa

O

|
HC _O_C_C17H35 +3NaOH— H-C —-OH + C17H35COON3

O

[l
CHz - O - C—C17H35 CHZ — OH C17H35COONa

[TpupoaHbIe KUPBI IPU XPAaHCHUH HA BO3IyXe MOPTATCS, T.K. MO JCHCTBHEM
KHCJIOPOJIa BO3TyXa HAXOIAIINECS B HX COCTaBE HEMPEISIbHBIC KHCIOTHI OKUCIISIFOT-
csi ¢ 00pa3oBaHUEM aJbJCTHUIOB U KETOHOB.

IpumeHenne. BeIensAoT KUPBI U3 TPHUPOTHOTO CHIPbS PACTEHUH M KHBOT-
HBIX. JKHUpBl B OCHOBHOM NPUMEHSIOT B TUIy. [Ipy OoKHMCIeHUH KUPOB B OPraHU3Me
BBIJICTISICTCSl  3HAUMTENBHO OOJBINE JHEPTHHM, YeM TIPU OKHCICHUH YTJIEBOJIOB
1 OCIIKOB.

JKupbl UCTIONB3YIOTCS IS IPOU3BOJICTBA MbLJIa, TIHIIEPUHA, KApOOHOBBIX KH-

CJIOT, B (hapMarieBTUIeCKOrl U KOCMETUIECKON TTPOMBIIINICHHOCTH.

BONPOCHI U YIIPAYKHEHUSA

1. K kakoMy KJIacCy COEIUHEHUN OTHOCSATCS JKUPbI?

2. Kakoe CyllIecTBYeT pa3aIuiue B CTPOCHUU TBEPbIX U KUJIKUX KUPOB?

3. Hanumure CTpyKTypHYIO GOpMyJTy CII0OXKHOTO 3urpa, 00pa30BaHHOTO TJIU-
LIEPUHOM C MACJISTHOM, OJIEMHOBOM U CTEAPUHOBOM KUCIIOTAMM.

4. KakoBbl XMMUYECKHE CBOMCTBA )KUPOB?

5. Hanumure ypaBHEHHMST BOJHOIO M IIEJIOYHOTO THAPOJIM3a TpUCTEapaTa
[JIMLEPUHA.

6. Jlns Kakux uenen NpuMEeHsIOT KUPbI?

3ATAYHN

1. Ilpu rugpupoBaHuU IBOMHOMN CBSI3U B KUCJIOTE, KOTOpas 00pa3oBajiach MpH
THIPOJIM3E TpHoJieaTa riulepuna, uspacxoaoBaiu 13,44 i1 Bogopona (H.y.) CKoJIbKO
rpaMMOB kupa Obu10 B3sTO JU1s Thaponu3a? (Oteer: 176,8 T xupa)
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2. CKOJIBKO TOHH MbUIa MOJYYHUTCS MPH MIETOUYHOM THAPOIN3€E 2 TOHH TIIHIIE-
pUa CTEapUHOBOM KHUCIIOTHI? BhIX0oA MPOAYKTOB ruapoin3a paBeH 85 % ot Teope-
tuyeckoro. (OtBet: 1,75 1)

3. 6,38 r TBEpHOro kupa Harpeau ¢ 9,5 mu pacTBOpa THIPOKCHIA Kaaus C
MaccoBoi goJiei ero 25 % u miotHocThio 1,18 1/Mi1. M30BITOK 1Ienoun HeHTpaInu3o-
Baiu 13,4 MJI COISHOM KUCIOTHI C MaccoBOM goner ee 5 % m miotHocThio 1,09 r/Mir.
PaccuuTaiiTe OTHOCUTENBHYIO MOJIEKYJISIpHYIO Maccy kupa. (OTBet: 638 r/MoJIb)

TECTOBBIM CAMOKOHTPOJIb
MO TEME: «CJIOKHBIE DY®UPHI. 2ZKUPbD»

1. Vkaxure cOeMHEHUS, KOTOPhIC SIBISIOTCS M30MEpPaMHU MO OTHOLICHUIO K
ApYT ApyTy:
a) CIUPTHI U TPOCTHIC FDUPHIL; 0) aJIbACTUABI U KETOHBI;
B) KapOOHOBBISI KUCJIOTHI M CIIOKHBIE I(DUPHI;
r) KapOOHOBBIE KUCIOTHI U MPOCTHIE F(DUPHI.
2. Yxaxute GopMyJibl CIOKHBIX F(UPOB:

-0
a)CHg—ﬁ—CHg 6)CH;C T
O
CH;C
N\
B)C2H5 - ONOZ O
-0
F)CH3—CH2—C \/
OCH;
3. K kakoMy Ki1accy COEqUHEHNI OTHOCUTCS] TPUHUTPOTITULEPHUH:
a) K CJIOKHBIM dpupam; 0) K HUTPOCOEMHEHUSIM;
B) K JXUpaMm; r) K rauieparam?
4. Kaxkas peakiusi JIeXKHUT B OCHOBE MOJIYYEHUS CIOXKHBIX 3(PHPOB:
a) rujaparanuu; 0) srepudukanmy;
B) JCTUAPATALINH; r) JEruApOreHn3anuu?

5. Kakoli npoaykT 0o0pa3yeTcs Ipy B3auMOJICHCTBUU ATaHOJIA C IPOIUOHOBOM
KHMCJIOTOM B IIPUCYTCTBUU KOHLICHTPUPOBAHHON CEPHOU KUCIIOTBI:
a) nporaHaib; 0) STWJINPONUOHAT;
B) [IPOINMOHOBBIN aHTUAPHUI; T') STUIIPONUOHOBBIN 3hup?
6. YkaxuTe MNpONyKThl, KOTOpble 0Opa3yrTCs MpU IIEIOYHOM TUAPOIIN3E
IPOMUIOBOTO 3(PHpa IPOMUOHOBOM KUCIIOTHI:
a) C,HsCOOH u C;H;0ONa; 0) C,HsCOONa u C;H;0OH;
B) C,HsCOOH u C;H,OH; r) C,H;COONa u CsH;ONa.
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7. YKaxuTe BELECTBO, KOTOPOE IPUMEHSETCSA I MPEBPALICHUS KUIKOTO
JKHpa B TBEPIBIN:
a) KHCJIOPOJ; 0) KHCIIOTA; B) CIIUPT; ') BOAOPO/I.
8. Ykaxure, rie IPUMEHSIOTCS CIOXKHBIE d(PUPHI:
a) B IPOU3BOJICTBE (PPYKTOBBIX BOJ;
0) Npy U3rOTOBJIEHUH TyYXOB U OJIEKOJIOHOB;
B) PaCTBOPHUTEIIH; I') KaK TOILIUBO.
9. YKaxuTe KUCIOThI, KOTOPbIE 00pa3yIOT TBEP/IbIE KUPHI:
a) IMHoJIeBas; 0) MaJbMUTUHOBAs; B) CTEAPUHOBAsA;, TI) OJCUHOBAS.
10. Ykaxkute XUMHUYECKHE PEAKLIUH, B KOTOPHIE BCTYIAIOT KUIKHUE KUPBHI:
a) TUIpUPOBAHUE; 0) ruaposus;
B) OKHUCJIEHUE; r) peakius 3TepruduKanuu.

13. YruaeBoasl. Kiaccu(puKauus yrieBoa0B

VYrneBoabpl — 3T0 OoJblias Tpynna NpUPOAHBIX coenuHeHuil. OHM urparor
BaXXHYIO POJIb B )KM3HH YeJIOBEKa, )KUBOTHBIX U pacTeHuil. CocTaB OOIBIINHCTBA YT-
nesonos Beipaxkaercs popmynoit C,(H,O),,. D1a dopmyna nokaseisaer, 4ro yrie-
BOJIbI COCTOAT U3 YIVIEPOAA U BOJBI.

VYTIieBobl AETAT HAa TPU Ipymibl. MOHOCaXapuapl, 1UcCaxapyuabl U MOJIHCAXA-
puabl. MoHOCaxapuibl — 3TO MPOCTEHUIINE YyIIeBOAbl, KOTOPbIE HE MOTYT THIPOJIH-
30BaThCsI ¢ 00pa3oBaHUEM 00JIEE TIPOCTHIX YTIAEBOIOB.

[Ipu rugponuse AucaxapujoB OOpa3yrOTCs ABE MOJEKYJIbl MOHOCAXapHUIOB.
[Tonucaxapuapl cOCTOST U3 OOJBIIOTO YKCIIa MOHOCAXapUJOB, HA KOTOPhIE MOJHUCa-
XapHJIbl pa3yiararoTcs Mpy THIPOIIN3E.

MoHocaxapuasl ¢ aJIbAETUIHOM TI'PYNIOW HA3bIBAKOTCA AJIbI03aMH, C KETO-
IpyInIon — kero3aMu. AJb103a, coAeprKallas MaTh aTOMOB YIJepoa B MOJIEKYJIE,
Ha3bIBAETCA aJIbJONIEHTO30M; KET03a, COAEpIKalllas NIECTh aTOMOB yIJIepo/ia B MOJe-
KyJie, Ha3bIBaeTCsl KeTorekco3oi u T. 1. Haubonbllee 3HaU€HHE UMEIOT TE€KCO3bl U
IIEHTO3BI.

13.1. CTPOEHHME MOJIEKY.IbI I/TIOKO3bI

XUMUYECKOE CTPOECHUE MOJIEKYJIbI TJIFOKO3bI BhIpaXkaeTcs (popMyIoi:
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clez—(le—(l:H—(le—(le—c f O

OH OH OH OH OH

Kak BugHO U3 (OpMyJIbl, TIIIOKO3a COAEPKUT TUAPOKCUIIBHBIE TPYNIbl U allb-
JNeruanyo rpymimy. IloaTomy riroko3a — 3T0 anbAerugoCupT.

B BoHOM pacTBOpe MoOJIEKyIa TIIOKO3bI MOKET MEPEHTH U3 OJHOU (POPMBI —
QJIBJIETUIHOM (LIETI0YE€YHOW) — B JIPYTYI0 — LUKIMYECKYI0. DTO IPOUCXOAUT BCIIE-
CTBUE TOT'0, YTO THJIPOKCUIIbHAS IPYIIA MSITOTO YIIEPOAHOTO aTOMa MOKET NMPUOIH-

3UThCSA K albJACTHIHON rpynne. B mocneanel moj BIMSHUEM THAPOKCUILHON TPYIIbI

paspsiBaeTcst TT-cBsi3b. K CBOOOHOM CBSI3M MPUCOEANHSIETCS aTOM BOJOPOJa U oOpa-

3yCTC MCCTUYIICHHOC KOJIBIIO, B KOTOPOM aJIbJICTUAHAA I'pyIlIIa OTCYTCTBYCT:

°CH,OH 6|CH20H

| ]

5 C——O
R RN
4(|: H / ——w 4C H C

N H |
1o \ | | HO \ | | OH
b S
I|{ (|)H H OH

[Iporiecc mpeBpareHus: anbAETUIHON (POPMBI B IUKIMYECKYyI0 oOpatum. B
pacTBOpe CYILIECTBYET PAaBHOBECHE MEXIYy HMUMH. [ MAPOKCHIIBHAS rpylna, KOTopas
oOpa3zyercs y IepBOro yriepoJHOr0 aToMa BMECTO ajlbJETHAHOM, HAa3bIBAETCS MOJTY-
alleTaIbHBIM TUAPOKCWIOM. IlonyaneranbHblii TUAPOKCHII Oojee peakUuOHHO-
CIIOCOOHBIN, yeM Japyrue ruapokcuibl. [lomyaiieranbHblil TUIPOKCUI MOXKET 3aHH-
MaTh PAa3JIU4YHOE IOJIOKEHNE OTHOCHUTENIBHO IUIOCKOCTH MOJIEKynbl. Lluknnueckas
¢dopMa, B KOTOPOI MOTyaleTalnbHbIN THIPOKCUI HAXOAUTCS MO/ TNIOCKOCThIO KOJIbLIA
MOJIEKyJIbl, Ha3biBaeTcst o-popmoii (1). B B-dopme (2) rinroko3sl mosyareTaabHbIN
TUAPOKCUI HAXOIUTCS HaJ INIOCKOCTBIO KOJIBIA MOJIEKYJIBI.
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Mexay anpaerufHol, a- u B-popMamMu TIHOKO3bl YCTaHABIMBAETCS PaBHOBE-
cue ¢ npeodsaganueM 3 Gopmbl:

—_
aJIbJIET U THAS

a-hopma B-bopma
[JIFOKO3bI dopma [JIFOKO3bI
IMoayuyenne. B mpoMBIIIIEHHOCTH TIIOKO3Y MOJIYYalOT THUAPOIU3OM Kpaxmasa

¥ [IeJUTI0JI0361. B mpupoie rirroko3a odpa3yercs B mpoiecce POTOCHHTE3A:

6CO, + 6H,0 = CcH 2,06+ 60, + Q

13.2. ®U3NYECKUE U XUMHUYECKUE CBOMCTBA I'JTFOKO3bI
du3znyeckue cBoiicTBa. [Moko3a — 0Oeoe KPUCTALIUYECKOE BEIIECTBO,
claJKas Ha BKyC, XOpOIIIO paCTBOpHUMA B BOJIE.
XumMuyeckue cBoicTBa. [ 1r0K03a MMEET XMMHYECKHUE CBOMCTBA, XapaKTep-
HBI€ JUISI CIIMPTOB U aJIbJICTUOB.
1. Peakuuu ¢ yyacTueMm ajibJACTUIHON IPYIIIbI

a) ['mroko3a gaet peakuuio cepeOpsHOro 3epKana:

-0
CHOH~(CHOH)~C T " +Ag;0 — CH,0H - (CHOH),~COOH+2Ag{

0) [Ipu kunssueHun riIroKo3a oKucisgeTcs ruapokcuaomM meau (I1) B rimrokoHo-
BYIO KHCJIOTY M BBINIAJAET KPacHbIi ocagok okcuaa meau (I):
CH,OH—(CHOH);~CHO+2Cu(OH),—>CH,0OH—(CHOH),COOH+Cu,0+2H,0
B) [lox neiicTBuEM BOOPO/IA TIIFOKO3a MPEBPALIAECTCS B IIECTUATOMHBIA CITUPT
COpOUT:
CH,OH - (CHOH)4 — CHO + H,— CH,0H — (CHOH), — CH,OH

2. Peakuu ¢ yyactueM ruIpOKCUIILHBIX TPYIII
87



a) ['mroko3a B3anmozeiictByet ¢ Cu(OH), ¢ oOpazoBanuem rirokonara meau (11):

/H

OH o. ¥
~ " N\Cu

~ CeH1004 + 2H,0
2CeH ;100 + - 6H10U4 2
61110 4\ CU(OH)2 C6H1004 - .f N /

0) ['moko3a B3auMoaeMCTBYeT ¢ KapOOHOBBIMH KHCJIOTaMH C OOpa3oBaHUEM

CJIOKHBIX 3(DUPOB:
CH,0OH—(CHOH),~CHO+5CH;COOH—CH,(OCOCH3)-(CHOCOCH;),—~CHO+5H,0
3. Oco0ble peaxiuu TIIFOKO3bI:
a) CnuproBoe OpoKEeHHE B MPUCYTCTBUU (DEPMEHTOB APOAOKEH:
CeH,0¢—2CH;CH,0H + 2CO,
0) MosiouHokucioe OpoxKeHUE B IPUCYTCTBUH (PEPMEHTOB:
C¢H,,04—2CH;CH(OH)COOH

OO6pa3zyeTcs MOJIOUYHAs! KMCJIOTA.

B) Okucnenue. B oprannsMax 4eloBEKa U )KMBOTHBIX TJIFOKO3a OKUCISIETCS, B
pe3yJbTaTe Yero BBIACISICTCS dHEPrus, HeoOxoaumas JJisl KuzHeaestenbHoctu. [1o-
ATOMY TJIFOK032 SBJISETCA UICTOYHUKOM YHEPTHUM JJIS KIETOUYHBIX PEAKLIHMN.

CeH 206 + 60,CO,+ 6H,0 + Q

[Ipumenenue. [I0KO3y NOPUMEHSIOT B MEAMUIMHE IS BHYTPUBEHHBIX

WHBEKIMHA, B MHIIEBON MPOMBIILJIEHHOCTA, B MPOU3BOJACTBE 3€pPKall U HUIPYIICK

(cepedpenue).

13.3. ®DPYKTO3A
@pyKTO3a — M30MEP IIIIOKO3BI, SBIAETCS KETOCHUMPTOM M UMEET MOJIEKYJIAp-

Hyto popmyny CsH,0O4 kak u rmoko3za. CTpoeHue ee MOJIEKYJibl BbIpaxaercs (op-
MYJIOH: CHZOH—ﬂ—(CHOH)g—CHZOH
O

Copepxutcs Bo Ppykrax u Mene. @pykro3a clialie rioko3sl B Tpu pa3a. Kak

U TIII0K03a, GPYKTO3a CYIIECTBYET B UKINYECKUX (hopmax.

13.4. PUBO3A M JIE3OKCUPUBO3A
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Pu6o3a (1) u nezokcuprbo3a (2) BXOAAT B COCTaB HYKJIEMHOBBIX KUCIOT. Ux

(bopMyIbL:

_0
CH,OH-CH(OH)-CH(OH)-CH(OH)-C Z 1)
H
_0
CH,OH-CH(OH)-CH(OH)-CHyC Z 2)
H

B cocraBe HYKIEMHOBBIX KHCIOT pruOO3a M JE€30KCHUPH003a HAXOIATCS B IUKIAYE-
CKoH hopme.
ITHU TIEHTO3bI 110 CBOUM XMMHYECKUM CBOMCTBAM MOAOOHBI TIFOKO3€: OKUCIIA-

IOTCA B KUCJIOTBI, BOCCTAHABJIIMBAIOTCA B MHOI'OATOMHBIC CIITMPTHI.

BoOnrPOCHI 1 YIPA’)KHEHU S
Urto Takoe yriaeBojbI?
Ha kakue rpynibl AensiTCst yTriieBOIbl?
Uto Takoe: a) MOHOCaxapuapl;  0) qucaxapuisbl; B) IIOJIMCaxXapuibl?

=

Yro Takoe: a) alba035bl; 0) KETO3bI?

5. Kak MOXHO J0Ka3aTh MNPUCYTCTBHE B MOJIEKYJIE TJIFOKO3bI THIPOKCUIIBHBIX
IPYIII ¥ albJAETUIHON IPYIIIIbI?

6. Kaxoli ruipoKCcHI1 Ha3bIBa€TCsl MOTyaleTaIbHBIM TUAPOKCUIOM?

7. Kakue nukingyeckue (popMbl IIIIOKO3bI UMEIOTCS B pacTBOpe?

8. C moMmouIpl0 KakuX Peakuil MOKHO OTIMYUTH PAaCTBOP IUIFOKO3bI OT pac-
TBOpa (pykTOo3bl? Hanummre ypaBHEHUS peaKIIUi.

9. KakoBa poJib III0KO3bI B )KM3HEAEATEIbHOCTH YEJI0BEKA U JKUBOTHBIX ?

10. Hanmummure hopmysibl IEHTO3: pUOO3bI U 1€30KCUPHOO03BI.

3AJAUN

1. Ilpu cniuproBom OpokeHuu 150 T BOIHOTrO pacTBOpa IIIOKO3bI BBIIECTUIOCH
2,24 1 (n.y.) raza. PaccuntaiiTe MacCoOBYIO JIOJIO CIIUPTA B MOJYYEHHOM PacTBOpE U
MacCCOBYIO JIOJIIO IIFOKO3bl B KCXOJHOM pacTBope. ['1toko3a npopearnpoBaiia moJHO-
ctrio. (OtBet: 3,16 % u 6 %)

2. Paccuuratrh, CKOJIBKO rpaMMOB cepedpa MOKHO MOJYYHUTh MPU B3aUMOJCH-
cTBUHU 18 T IJIIOKO3bI C aMMHAauyHBIM pacTBOpoM okcuia cepedpa (I), ecnu Beixon
npoaykra peakuuu 75 %. (OtBer: 16,2 1)
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3. Kakoi#t 00beM Taza BBIIEIUTCS MPU CIIUPTOBOM OpOKEHUH 18 T TIIIOKO3BI,
eciu npotecc nporekaet Ha 75 %? (OtBert: 3,36 1)

4. Tlpu Opo’keHUH pacTBOpa TJIIOKO3bI ¢ MaccoBor nojied 10 % BeIaeaminoch
CTOJIBKO K€ rasza, CKOJIbKO €ro o0pasyercs Mpu IMOJTHOM CropaHud 35 MII dTaHoja

(p=0,8 r/mu1). Beruucnure Maccy 3Toro pacrsopa rioko3sl. (Oteet: 1095,6 1)

13.5. IMCAXAPHUIBI

Jlucaxapuasl 00pa3yrOTCsl MPU OTIIETNIEHUH BOJABI OT JABYX MOJIEKYJ TE€KCO3.
Haunbonee BakHBIMU W3 JUCaxapuOB SBJISIIOTCS caxapo3a, MallbTo3a U JIAaKTO3a.
Bce onu umeroT oany u Ty ke smnupudeckyro Gopmyny C,H, Oy u sBiswoTcs

H30MEpaMH.

CAXAPO3A
Crpoenue. MoJiekyna caxapo3bl COCTOUT M3 OCTaTKOB TJIFOKO3bI U (DPYKTO3bI,

COCMHEHHBIX MEXIY CO00I aTOMOM KHUCIIOPOJIa:

CH,OH u
H OH
OH H o
HO | | 'CH,OH
Ol OH H
H

B Monekyne caxapo3bl HET HU aJIbJIETUIHON TPYMIbI, HU MOJyaleTaIbHOTO
THJIPOKCHUIIA, HO UMEIOTCS TUPOKCUIIbHBIE TPYIIIIHI.

IMoamyyenne. Caxapo3a COJIEPKHUTCS BO MHOTMX PACTEHHSIX, HO OCOOEHHO ee
MHOT'O B CaXapHOW CBEKJIE U B CaXapHOM TPOCTHHKE. M3 3TUX pacTeHUl caxapo3y U
MOJIYYaloT.

dusznveckue cpoiictBa. Caxapo3a — 3TO OOBIUHBIN caxap. ITO KpUCTAIIIU-
yeckoe 0ernoe BEIIeCTBO CIAIKOr0 BKyca, OYE€Hb XOPOIIO pacTBOpsieTcs B BojJe. TeM-
nepatypa miasieHus caxaposbl 160°C. [Ipu oxsakqeHun pacIiiaBI€HHOW caxapo3bl
OHa MpeBpanaeTcs B aMopPHy0 Npo3payHyr0 Maccy-Kapamellb.

Xumnyeckue cBoiicTtBa. B mpucyTcTBUM pa30aBIEHHBIX MUHEPAIbHBIX KH-
CJIOT U MPU HArPEBAHUMU MPOUCXOJUT THAPOIU3 caxapo3bl. B pe3ynbrare ruaposusa
00pa3yroTcs IIII0K03a U PPyKTO3a.

C12H2011 + HhO—>CsH 1,06 + CsH 1205
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Caxapo3za JIerko B3aMMOJAEHUCTBYET ¢ TMAPOKCHIAMH METAJLUIOB, 00pa3ysl pac-
TBOPBI CaxapaToB. B oTiinumne OT IIIIOKO3bI caxapo3a HE JAeT PEAKIMH «CEePEOPSHOro
3epKaja», HE BOCCTaHABIMBAETCS JPYTMMH BOCCTAHOBUTEISIMU.

M3omepbl caxapo3bl — MallbT03a U JaKkTo3a. MajibTo3a COCTOMT U3 JIBYX OC-
TaTKOB TJIFOKO3bI; JIAKTO3a — U3 OCTATKOB INIFOKO3bI U T'aJIAKTO3bI.

IIpumenenue. Caxapo3a NPUMEHSAETCA B OCHOBHOM B IUILEBONM MPOMBILIIEH-

HOCTH.

BONPOCHI U YIIPAYKHEHUSA

1. Kak oTiMuuTh pacTBOPHI TIIFOKO3bI M Caxapo3bl, HAXOIALIUECS B Pa3HBIX
npoOupkax?
2. Hamumwnre ypaBHEHHsI peakUuid, NPHU MOMOIIM KOTOPBIX CaXapo3y MOKHO
IIPEBPATUTH B 3TAHOI.
3. CKOJBKO IJIIOKO3bI U (PPYKTO3BI:
a) B MOJISIX;

0) B rpaMMax MOYKHO ITOJIyYUTb IPUA TUAPOIINA3E S5 MOJIb Caxapo3bl?

3AJTAUA

Kakass macca caxapo3sl motpeOyercst Ajis TUApOu3a, 4ToObl U3 00pa3oBaB-
HIEHCS TJIIOKO3bl MOJNYy4YuTh 54 T MOJIOYHOW KHUCJHOTBHI Ipu BbIxoge ee 60 %?

(OtBer: 171 1)

TECTOBBIA CAMOKOHTPO.Ib
O TEME: «YTJIEBO/Ibl. MOHOCAXAPHUJIbI. JIUCAXAPUJIBI»

1. Vkaxure o011yt0 opMyITy yIJI€BOJIOB:
a) C,H,+OH; 0) Co(HyO)
B) C,H,,CHO; r) C,H,,.;COOH.
2. OxapaxkTepuzynTe XUMUYECKOE CTPOCHUE TIIFOKO3BI:
a) rekcosa;
0) anbaeru0CIupT;
B) B LIUKJIMYECKON opMe MPUCYTCTBYET MOTyaleTalbHbIA THAPOKCHIT;
) B pacTBOPE YCTAHABIIMBAETCS pABHOBECHE MEXKIY O~ U 3-hopmamu.
3. Kaxkue BelecTBa SBISIOTCS U30MEpPaMU MO OTHOIICHUIO K JAPYT IPYTY:

a) IJII0K03a U MAJIbTO33; 0) mroko3a u GpyKTO3a;
B) caxapo3a ¥ MajbT03a;  I) caxaposa U JIakTto3a?
4. VYKaxuTe MpolecChl, BeAylIrue K 00pa30BaHUIO IITIOKO3bI:
a) TUIPOJIU3 KpaxMaia; 0) ruaposn3 caxaposbl;
B) GOTOCUHTES; ) TUAPOJIA3 LIEIITFOJIO3bI.
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5. Kakue mpoaykTbl 00pa3yroTcs P OKUCICHUU TIIOKO3bl AMMHAYHBIM pac-
TBOPOM OKcHJia cepedpa:
a) TJIIOKOHOBAs KMCJIOTa U BOJIA;
0) MIIOKOHOBAs KMCJIOTa U METAINTUYECKOE cepedpo;
B) MHOT'OQTOMHBIM CIIUPT U BOJIA;
r) ¢pykro3a u Boja?
6. YKaxute Tpynmbl BEIIECTB, KOTOPBHIE MAIOT PEAKIUI0 «CEepeOPSHOro
3epKana»:
a) III0K034a, TJIULEPUH, STUIICHIITUKOJIb;
0) rouiepuH, TJII0K03a, Caxapo3a;
B) IJII0KO3a, (popMasbaeru/i, MeTaHOBasi KUCIIOTa,
r) TJII0K03a, MOJIOYHAs! KUCJIOTa, (PPyKTO3a.
7. YKaxuTe BeIIeCTBO, KOTOPOE MOXHO HCIOJB30BaTh ISl OOHAPYKEHUS
[JIMIEPUHA, alleTalbJeruIa, YKCYCHON KUCIOTHI U TJIFOKO3bI:

a) ruapokcun meau (1), 0) oxcua cepebpa;
B) BOJIOPOJ; r) TUAPOKCH]T HATPUSL.
8. Ilpu meiictBum GhepMEHTOB IIIIOKO3a MOIBEPraeTCs:
a) TUIpou3y; 0) ruIpUpPOBAHUIO;
B) OpOXKEHUIO; I) JeTuipaTalym.
9. OxapakTepusyiiTe XUMHUECKOE CTPOCHHE (PPYKTO3BI:
a) MEeHTO3a; 0) umeeTcst KapOOHUIIBbHASI TPYTIIIa B MOJIEKYJIE;
B) KETOHOCIIHPT; I') UMEIOTCS TUAPOKCUIIBHBIE TPYIIIIHI.

10. OxapakTepu3yiTe CBOMCTBA CaXapO3bl:
a) CIIAIKAN BKYC;
0) pacTBOpUMa B BOJIE;
B) B BOJIC pacnaJaeTcsl Ha HOHBI;
) IpY HAarp€BaHUU B MPUCYTCTBUU KHUCIIOT UAET TUAPOIIU3.

13.6. IIOJTMCAXAPHUIBI
Monekynbl MOJMCAaXapUAOB COCTOAT K3 OONBIIOTO 4YMCIa OCTATKOB IEKCO3
(MoHOMeEpoB). OcTaTKU IeKCO3 CBA3aHbI MEXAY COOOM B JATUHHBIC LEMU PA3TUYHON
JUIMHBL. DTH LENH HUMEIOT Pa3sHylo MOJeKyJsapHyto Mmaccy. [lommcaxapuisl uMmeror
o61yro Mostekyspuyto gpopmyny (CsHi9Os),, rae n — uuncno rekcos. Ipu ruapo-
Ju3e TOJNHMCAaxapua0B 0OpaszyloTCsl Aucaxapubpl WIM MOHOcaxapuabl. Bakueime

noJicaxapuibl — Kpaxmai, HeJUIi0103a (KJIeT4yaTKa).
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KPAXMAUJI

Crpoenune. MakpoMOJIEKyJIbl Kpaxmaya COCTOAT U3 OCTATKOB MOJIEKYJT LIUKJIN-

YECKOM O-TJTFOKO3EI.

CH,OH

H OH

MakpomoJieKybl Kpaxmalla pa3audyaroTcsl 0 CTPOCHUIO: HapsiAy C JIMHEHHBI-
MU MOJIEKYJIaMU C MOJIEKYJISIPHOM Maccodl B HECKOJbKO COTEH ThICAY (amMuio3a)
MMEIOTCS MOJIEKYJIbI PA3BETBIECHHOTIO CTPOCHHUS, MOJIEKYJISIpHAs Macca KOTOPBIX J10C-
TUTAET HECKOJIbKUX MUJIJTMOHOB (aMUJIOTIEKTHH).

IMoay4denue. [TomydaroT kpaxmain Jaile BCero u3 KapTodess, puca u KyKypys3bl.

®uznueckue cpoiicrBa. Kpaxman — Oenblii amop¢Hbiii nopowmok. IIpakTu-
YECKU HEpPacTBOPUM B XOJIOJHOW BOJE, HO MOJYYEHBI BOJOPACTBOPUMBIE (POPMBI
Kpaxmana. B ropsiaeii Boje kpaxmasl 00pasyeT KOJUIOMIHBIN pacTBOpP, KOTOPBIA MPH
OXJIQXJICHUHU MPEBPAILAETCS B KICUCTED.

XHMHYeCKHe CBOMCTBA.

1. HarpeBanue. Kpaxman He UMeeT ONpeaereHHOW TeMIepaTyphl MIaBJICHUS
Y IIPY HAarpEBAaHUHU pa3jiaraeTcs Ha AEKCTPUH U IPYTHE NPOIYKTHI.

2. BzaumogeiictBue ¢ onoM. Kpaxman gaet xapakTepHOE CHUHEE OKpallvBa-
HUE C 0/1I0M. DTO MO3BOJIAECT OOHAPYKMBATH KpaXMaJl B MUIIEBBIX MPOIYKTaX.

3. T'upponus. [Ipu HarpeBaHuU C BOJON B MPUCYTCTBUMU KUCIOTHI WU MpU
JeicTBUU (DEPMEHTOB Kpaxmall JIErKO IMOJBEPraeTcsl TUAPOIU3Y.

(C6H10O05)n = (CsHi19O5)m — xC12H2011 = nCsHi20¢
Kpaxmayl— IeKCTPUHBI—>MaJIbT03a—>TJIFOK03a

IIpumenenue. Kpaxmas npuMeHsieTcsi B MPOU3BOJCTBE aHTUOUOTUKOB, BUTa-
MUHOB, KOJ0ac, KOHAUTEPCKUX U3JAENUN, B apMallid U MEIUIIMHe, JUIsl HaKpaxma-
TuBaHus Oenbs. B mMpoMbIIIeHHOCTH Kpaxmall mepepadaThiBalOT B ATHUJIOBBIN CIHPT,
TJIFOKO3Y, IEKCTPUHBI U APYTUE BEIIECTBA.

B OpraHu3MC Kpaxmajl Ir'maApPOJIU3YyCTCA A0 I''TFOKO3BI.

LEJUIIOJO3A
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Crpoenune. MakpoMONEKYJIbl LEIUTIOJIO3bI COCTOST M3 OCTaTKOB MOJIEKYJI
B-T0KO3bl U UMEIOT TOJBKO JIMHEHHOE CTpoeHue. MakpOMOJEKYbl LEUTH0I03bI
pacrmonaraloTcs B OJHOM HaIlpaBJIEHWU U 00pa3yloT BOJIOKHA (JIEH, XJIOMOK, KOHOTI-
7s1). B KaXa0M ocTaTke MOJIEKYJIbI TIIFOKO3bl COJAEPKATCS TPU THAPOKCUIIBHBIE TPYyII-
b1, 4To BhIpaxkaercs Gopmysioi [CsH70,(OH)s],. OOiee uncio ocTaTkoB MIHOKO-
3bI B MAKPOMOJIEKYJIE LEJUTI0I03bl paBHO mpumepHo 6000—-12000, 4TO COOTBETCTBYET
OTHOCHUTEIBHON MOJIEKYJISIPHOM Macce 1—2 MAImoHa.

IMosyuenue. Llemntono3a — OCHOBHasi COCTaBHAs 4acTh 000JIOYKU PACTUTENb-
HBIX KJIETOK. /o 98 % wLemuirono3sl CONEpKUTCS B XJIOINKE, B JPEBECUHE — OKOJIO
50 %. Bara — 3TO moyTH 4McTas IEJUII0I03a U MPEACTaBIseT COO0M OUMILEHHBIN
xJI0MOK. OCHOBHYIO Maccy LEJITIOI03bI MOTYYatoT U3 IPEBECHUHBI.

®usnueckue cpoiicrBa. llemnonoza — 0enoe BOJOKHHCTOE BELIECTBO, He-
PacTBOPUMOE B BOJIE M OPraHUYECKUX pacTBOPUTEISIX. He mMeeT HU BKyca, HU 3araxa.

XuMHyecKkue CBOMCTBA

1. T'uaponus. Ilpu HarpeBanuu ¢ pa30aBICHHON CEpHOM KUCIOTOM MOA AaBlie-

HUEM LEJUII0JI03a MPEBPALIAETCS B TIIFOKO3Y.

(C6H1¢Os), + nH,O 30, , nCeH ;06

2. Peaknus stepudukanuu. [Ipu B3auMoAeiCTBUM 1EJUTIOI03bI C a30THON KH-
CJIOTOM B MPUCYTCTBUU KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI 00Pa3yIOTCsl CIOKHBIC
3UPBI -MOHO-, TU- ¥ TPUHUTPATIEILTIONO3HI:

[CsH70,(ONO,)(OH),],; [CsH702(ONO,)2(OH)],; [CsH702(ONO,)3],

HuTpatsl 1emI10I0361 — TOpIOYHe BEIIecTBa. TPHHUTPAT IEIUTFOIO03H! (TTHPOK-
CWJIMH) — CHJILHO B3PBIBYATOE BEIICCTBO.

B3aumoielicTBYeT 11eJUTI0J103a B ¢ OPraHMYECKUMHU KHCIIOTAMU:

[CcH-,0, (OH)3], + 3nCH;COOH 129, [C4H;0,(OCOCH;);], + 3nH,0O

OOBIYHO 00pa3yeTcsi CMECh MOHO-, IU- ¥ TPUAIIETATOB IEJUTFOJIO3bI:
[CsH70,(OCOCH;3)(OH);,]n; [CsH70,(OCOCH;3)2(OH)],; [CsH70,(OCOCH3)s3],

Jluameratr ¥ TpHAIETATIEIUIION03a HUCIIOJIB3YIOTCS IS TOJNyYeHUS HCKYCCT-
BEHHOTO alleTaTHOTO BOJIOKHA.

3. 'openue (MOIHOE OKUCIICHHE)

(CeH,405), + 6n0, ——> 6nCO, + 5nH,0
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4. TepMuyeckoe pa3iokeHHe LEeJUTI0N03bl 03 JocTyna Bo3ayxa. B 3aBucumo-
CTH OT TEMIIEpaTyphl pa3IoKeHUs1 00pa3yloTCs IPEBECHBIN yroyb, BOJa, METaH, Me-
TaHOJI, YKCyCHasl KUCJIOTA, alleTOH U IPYTHE NPOTYKTBHI.

IIpumenenue. Llemnrono3a B BUIE IPEBECUHBI UCIIOIB3YETCS B CTPOUTENILCTBE,
B ObITY. BosbIioe KoJIM4ecTBO IEJUI0I03bI MepepadaThiBacTCca Ha Oymary, 3TaHolN,
BaTy, NMPOCThIE U CIOXKHBIE 3Qupbl. [IpocThie U coKHBIE H3PUPBI HEITIOI03bI TPUME-

HAKOTCS B pa3/JIMYHBIX OTPACIIAX IIPOMBIIIJNICHHOCTU U B MCAWUIIUHE.

BOnrPOCHI 1 YIPA’)KHEHU S
1. Yto Ttakoe monucaxapuasl? Hamuimure oOIIyI0 MOJICKYISPHYIO (HOPMYITY
MOJIMCAaXapU/IOB.
2. B dem oTimume Kkpaxmasna OT LHEJTI0I03bI?
3. Ckonbko 3BeHbeB CcH9O5 comepkuTcsa B MaKpOMOJIEKYJIE 1EJUTFOI03bI:

a) apHsHOTrO BoslokHa (M= 5900000);
0) xsionkoBoro BosiokHa (M, = 1750000)?

4. Hanwmmre ypaBHEHUS PEAKIUMI NTOJIYYEHHUS:
a) TUHUTpaTa LEJUII0I03bI; 0) 1uanerara 1esuTI0JI03bl.
5. Hanumure ypaBHEHHS peakLUHii IS IPEBPALLICHHIN:

Kpaxmay — [JII0K03a — 3TaHos — okcun yraepoja (IV) — ruapokapboHat HaTpust

3AJAUN

1. Onna TonHa xaptodens coaepxut 20% kpaxmana. [Ipu 6poxenuun u3 of-
HOUM TOHHBI KapTodens moixydeHo 100 n cnupta (p=0,8 r/mi). Onpenenure BbIXOA
stanona. (Oteet: 70,43 %)

2. Ilocnme kucnoTHOro ruaponusa 10 r Hemoa03sl NOayYrian 5,2 T TIIFOKO3BI.
CKOJIBKO TIPOLIEHTOB 3TO COCTABIISIET OT TEOPETUUYECKH PACCUUTAHHOTO KOJWYECTBA?
(OtBert: 46,85 %)

3. 3 TOHHBI APEBECUHBI COAEPXKUT 55 % uemnono3sl o macce. Onpenenure,
KaKyl0 Maccy TpualeTaTa LeJUTI0JIO3bl MOKHO TMOJIYYUTh U3 ATON JIPEBECUHBI, €CIU
BBIXOJ] IPOyKTa coctapisaeT 60 % ot Teopernyecku Bo3moxkHoro. (OtBet: 1,76 1)

TECTOBBIH CAMOKOHTPO.JIb
O TEME: «YTJIEBO/JbI. IIOJIUCAXAPUIBI»

1. Ykaxute BemecTBa, KOTOPbIE OTHOCITCSA K YTIIEBOAAM:
a) kpaxMas;  0) IeUII0JI03a; B) caxapo3a; I) CIIUPTHI.
2. Kpaxmana MOXXHO NOJIyYHUTh:
a) u3 kaproderns; 0) IpeBECHHBI; B) KYKYDPY3bI; ) U3 puca.
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3. YKaxure yrieBOJibl, KOTOPbIE MOCTPOEHBI TOJBKO M3 OCTATKOB MOJIEKYII
TJIFOKO3BI:
a) 1EJUTI0J103a; 0) Kkpaxmau, B) MajbTO3a; r) caxaposa.
4. OxapaxkTepu3yruTe CTPOCHUE LEILTION03bI:
a) NPUPOIHBIN MOJIMCAXAPUL; 0) UMeeT JIMHEHHOE CTPOCHHUE;
B) COCTOWT M3 OCTATKOB [3-TJIIOKO3BI,  I') UMEET Pa3BETBICHHOE CTPOCHHUE.
5. Vkaxwure 00111€€ XUMUYECKOE CBOMCTBO TUCAXAPHUI0OB U MOJIUCAXAPUIOB:

a) OpoxeHue; 0) ruaponus; B) TUIPUPOBAHHUE; I') OKHCJIEHHUE.
6. YKaxuTe KOHEUHbII NPOAYKT T'HIPOJIU3a Kpaxmasa:

a) ICKCTPUHBI; 0) MasbTO3a; B) IJII0K033; ) caxaposa.
7. Tlpu B3auMOEWCTBUH MEITIONO03bI C A30THOW KHCIOTOM 00pa3yeTcs:

a) CIIOKHBIN 2up; 0) HUTPOCOECTUHEHHUE;

B) IIpocCTOii 3hup; I') aMUHOCOEJMHEHHE.

8. Kakue coeauHeHus 00pa3yroT KpacHbI OCaJOK MPU HArPEBaHUU C THAPO-
kcugoMm meau (11):
a) caxaposa; 0) 1eI1101034; B) I'JII0K034; ) dTaHaJlb?
9. Kakwue BemiecTBa BCTYMAIOT B PEAKIUIO dTepUDUKAIIIN:
a) 1IeJUTI0JI03; 0) ppykTo3a; B) MIPOIAHAJIb; r) Kpaxmain?
10. OnpeaenuTe 4UCIIO CTPYKTYPHBIX 3BEHBEB B MAKPOMOJIEKYJIE 1IEJLTFOJIO3bI,

€CJIM €€ OTHOCHUTCIIbHAA MOJICKYJIsIpHAasd MacCa paBHa 2,5 MUIJIJIMOHOB:
a) 1540; &) 13900; B) 15432; ) 30864.

14. AMUHBI

AMuHBI — 3TO npou3BojHble amMmuaka (NH;), B Mojekysie KOToporo OJuH,
JIBa WJIA TPpU aTOMa BOJOPOJA 3aMEIEHbl YIJIEBOJOPOIHBIMU paaukaiamu. Hampu-

Mmep: meTmiamuH (1), tumerunamus (2), TpumetunaMu (3)

H CH; N
CH3-N (1) S N-H (2) CH; —N (3)
H CHj CH;

[To yuciy aTOMOB BOJIOpO/Aa B aMMHaKe, 3aMEUICHHBIX Ha YTJIEBOJIOPOIHBIN
paavkan, pazaudaroT nepBuuHbie (1), Bropuunbie (2) u Tpetuunble (3) amuHbl. B 3a-
BUCUMOCTH OT MPUPOJBI YIJIEBOJOPOIHOTO paJuKajia paznuyaroT anudaruueckue,

ATNIUKIIMICCKUC, apOMATUYICCKUC U I'CTCPOLNUKINYCCKUC daMHHEI.
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Homenkiatypa u usomepusi. HazBanus amMmuHOB 00pasyroTcsi OT Ha3BaHHMA
paauKaIoB U CIOBa aMHH, HanpuMep, Mmetunamud CH;NH,, tpumernnamun (CH;)3N,
MetwTUIaMUH C,HsNHCH;. Hazpanus Oosee CloXKHBIX aMHUHOB OOpa3yroTcsl OT
Ha3BaHUM COOTBETCTBYIOIIMX ankaHoB: Hanpumep, H;C—CH(NH,;)-CH; na3biBaercs
2-aMUHOIIPOIaH.

N30Mepust aMMHOB XapaKTEPU3YETCS U30MEPUEH YTIIEBOAOPOJHOIO paJAUKAIIA
(u30Mepus 1EMU) U TMOJOKEHUEM aMUHOTPYIINBI B MOJEKyJe (MU30MEepusi MOJIoXKe-
Hus), Hanpumep, l-amunoOytan CH;—CH,—-CH,—CH,-NH, wu 2-amunoOyTan
CH;—CH(NH,)CH,—CHs.

dusnyeckue cpoiictea. MeTunaMuH, TMMETWIAMUAH U TPUMETWIAMUH — Ta-
3000pa3HbIC BEIIECTBA, BCE OCTAILHBIE aMUHBI — YKUJAKOCTH WM OCCIIBETHBIC KPH-
CTaJUTMYECKUE BellecTBA. Hu3me aMuHbBI pacTBOPUMEBI B BOJE U UMEIOT 3amax am-
Muaka. C yBEIMYEHHEM MOJICKYJISIPHOW MacChl pPAaCTBOPUMOCTH AMHHOB B BOJIE
YMEHBIIAETCS.

XumMuuyeckue CBOMCTBA. B MoJieKyJax aMUHOB, Kak U B MOJIEKYJIE aMMHaKa,
aTOM a30Ta UMEET OJIHY HEMOAEIEHHYIO Iapy 3JEKTPOHOB. B BOJHOM pacTBOpe U B
MPUCYTCTBUM KHUCJIOT 3Ta JIEKTPOHHAS MAapa B3aUMOJICUCTBYET C MOJIOKUTEIBHO 3a-

PAKEHHBIM MOHOM BOJOpOAa U IMPHUCOCAUHACT €TO:

i

H- Il\I: +HOH<+—= [NH,] +OH , rae [NH4]" — non aMmoHus

H

i

H3C—I|\I: + HOH <= [H3C—NH;] + OH , rae [H3C— NH3]" — noH MeTHIaMMOHHS

H

ff

H- Il\I: + H'+CI === [NH,4]" CI” (x;10piz aMMoHus)
H

il

H;C-Ng+ H+CIT == [H;C-NH;]" CI” (x;10pu1 METHIAMMOHHMS)
I

H
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[TosTOMYy pacTBOphI aMUHOB B BOJIE€ UMEIOT IIEJIIOYHYIO peakiuio. OHU u3Me-
HSIOT I[BET UHAUKATOPOB: (heHoN(PTallenHa — B MAJIMHOBBIN, JJAKMyCa — B CHHUH.

OnHako, IO CpaBHEHUIO C aMMHUAKOM aMHUHBI — 00Jie€ CUJIbHBIE OCHOBAHUSI.
D10 00BsACHSETCA TeM, UTO B MoJiekyJsie metusiamuHa CH;—NH,; k atoMmy a3ota ciBu-
HYTHI 2JIEKTPOHHBIEC 00JIaKa OT aTOMOB BOJOPO/ia METWIIBHOW TPYMIIBbI U OT JIBYX aTO-

MOB BOAOPO/Jda HCTIOCPCICTBCHHO:

i H, Y
H—>N¢ H—> C—*>N¢

4 H/v 4

H H

B pesynbTaTe aToM a3ota B MOJIEKYJie METHJIaMUHA MPUOOPETAET OOIBIIUN 1O
3HAUYEHUIO OTPUIIATENIbHBIN 3apsi/, YeM aTOM a30Ta B MOJIEKYJie aMMuaka. biarogaps
U30BITOYHOMY OTPHUIIATETLHOMY 3aps/ly aToOM a30Ta B MOJEKYJIaX aMHUHOB CHJIbHEE
MPUTITUBAET K ceOe MPOTOHBI, YeM B MOJIEKYJIE aMMHAaKa.

OpraHnuyeckrie aMUHBI TOPST HA BO3AYXE.

4CH;-NH,; + 90, — 4CO, + 10H,0 + 2N,

14.1. AHUJINH

AHHIVMH — NPOCTEUIINI TPEACTABUTEIND IEPBUYHBIX aPOMATHYECKUX aMHHOB:

NH,

C6H5—NH2 NI O

IHonnyyenue. AHUIVH U IpyrUe NEPBUYHBIE ApOMATUYECKUE aMUHBI TIOJIy4atOT
BOCCTAHOBJICHUEM HUTPOCOEIHUHEHUI

Karajausarrop, t°

CHsNO, + 6H > C¢H;NH, + 2H,0
DTa peakiys U3BECTHA KaK peakius 3uHUHA.
dusnyeckne cBoiicTBa. AHWINH — OecIBETHAA MAaCJIIHUCTAsA KUIKOCTH C

XapaKTEPHBIM 3aIaxoM, MaJi0 PaCTBOPUM B BOJIE M CHJILHO siIOBUT. Ha Bo3ayxe Obl-
CTPO OKHUCISIETCS.
XumMnyeckue CBOMCTBA. AHWIMH pearupyer ¢ KHCIOTaMu ¢ 00pa3oBaHHEM

coneﬁ, HO IOBCT JIAKMYyCa HC U3MCHICT. DT0 00BSICHACTCS TEM, 4TO OEH30JIbHOE AApPO
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OTTATUBAET CBOOOIHYIO AMEKTPOHHYIO Mapy OT aToMa a3oTa aMuHorpynmsl. [loatomy
ANIEKTPOHHAS IUIOTHOCTh HA aTOME a30Ta B MOJIEKYJIE aHWJIMHA YMEHBIIAETCSA, U OH
cnabee MPUTATUBAET K ceOe MPOTOHBI. B 3TOM cilyyae OCHOBHBIE CBOMCTBA aHWJIMHA
NPOSBIISIOTCS clladee MO CPABHEHUIO C MPeeIbHbIM anu(paTUYECKUM aMUHOM METH-

mamuaoM CH;—NH,.
Cg¢Hs «—:NH, + H,O ——[C¢HsNH;] OH"
THIPOKCHU (heHUITaMMOHUS
C¢Hs «—:NH, + HCI — [C¢HsNH;]'Cl™ mmu C¢HsNH,-HCl
xjopul GeHMTaMMOHUS (MK COJISTHOKUCIIBINA aHUJTHH)

[C¢HsNH;]CIT xopormo pactBopum B Boje. [Ipu meicTBUM Ha HEro ImIeI04YH

AHWJINH BBIACIACTCA B CBOGOI[HOM BHUAC.

+
[CeHs NH;ICI™ + NaOH —C4HsNH, + NaCl + H,0
ATOMBI BOZIOpOJIa OEH30JIBHOTO Spa aHWJIMHA JIETKO 3aMEIIAl0TCsl TrajloreHa-
mu. [Ipu nelictBur OpOMHOI BOJBI HA BOJHBIN PACTBOP AHWJIMHA BBIIEISAETCS OEIbIi

ocaaok 2,4,6 TpuOpoMaHUIIMHA.

NH, NH,
! Br | Br
° O 138 6 O{ + 3HBr
n —>
5 3 s ;
4 4
Br

HpI/IMeHeHI/Ie. AHnnuH IMPUMCHSACTCA I IMOJIYUYCHHA aHUJIMHOBBIX KPACHUTC-

JIe, 1eKapcTB, B3PhIBUATHIX BEUIECTB, AaHWIMHO()OPMATIbACTUIHBIX CMOJL.

BOITPOCHI U YIIPAYKHEHU S

1. Yrto Takoe aMHHBI?
2. Hanumure GpopMyisl BceX M30MEpOB aMHHOTMPOIIaHA.
3. Hammmure cTpykTypHBIE (GOPMYIIHI aMUHOB:
a) 3-aMHUHOIICHTAaH; 0) 1,5 1maMuHOIreKcaH;
B) 2,3 nuaMHHOOYTaH; r) 3-aMUHO-4METHIITEKCaH.
4. OObBsicHHUTE, TTOYEMY Y TUMETHJIaMHUHA OCHOBHBIE CBOMCTBA CHUJIbHEE, UEM Y
METHJIAMHUHA.

5. Hamummre ypaBHEHUS peakUUi JIJi IPEBPALCHUM:

CH4—)CH3N02—)CH3NH2—) [CH3NH3]C1—)CH3NH2—)N2
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6. OObBsicHUTE, TOYEMY apOMATHUYECKHE aMUHBI UMEIOT OoJiee ciabble OCHOB-
HbIE CBOMCTBA, UeM MpeieNibHbIC aTu(aTHiecKue aMUuHBI.

7. Kakoe coemunenne — audenmwnamun (CgHs),NH wunmun denunamun
C¢HsNH, nmeer 6onee cuiibHbIE OCHOBHBIE CBOMCTBA?

8. Kak nosyunTs aHuIMH U3 KapOuaa Kanbiusi? Hanummre ypaBHEHUS peakiuii.

9. VkaxuTe XMMHUYECKHE CIIOCOOBI pa3eieHus: cMecu O€H30J1a U aHUJIMHA.

3A1AYHN

1. 26,8 r pacTBOpa CONSTHON KUCIOTHI C MAaCCOBOM JOJIEH XJIOPUCTOTO BOJIOPO-
na moTpeboBanoch s HeWrpanu3aumd 10 T TEXHMYECKOro BOJHOIO pacTBOpa
nuMmeTtuiamuHa. Omnpejenure MacCoOBYHO JIOJII0 aMMHA B TEXHUYECKOM PacTBOpE.
(OtBet: 33 %)

2. TlonmydeHHas coyib IEPBUYHOTO aMUHA MPU B3aUMOJICHCTBUU C XJIOPOBOJIO-
poaom conepxkut 43,48 % xnopa. Onpenenure MOJICKYJSIpHYIO (OpMyJly aMHUHA.
Kakoit o0bem (H.y.) a3zora oOpasyercs npu Cxuranuu 9 r s3TOoro amuHa?
(OtBet: C,HsNH,, 2,24 n)

3. 10 n cmecu 3TaHa, ME€TaHa U METHWJIAMHHA MPOMYCTUIIN Yepe3 U30BITOK CO-
asiHOM kucenoThl ¢ MaccoBoil goneir HCI 10 %. O6bem cmecu npu 3T0M yMEHbIIUICS
B 1,25 pa3a. Onpenennure coCTaB CMECH, €CJIM U3BECTHO, YTO HA CKUraHue | 11 ee mo-
nwio 30 1 (H.y.) kucnopoja. (OtBet: 3tan 6,33 i1; MeTan — 1,67 11; MeTHIIaMUH — 2 1)

4. Tlpu BoccTaHOBJIEHUH 7,7 T HUTPOOEH30J1a OBUIO TOJYYEHO HEKOTOPOE KO-
andecTBO aHuiuHa. [Tpu oOpaboTke OAHONM COTOM YacTh MOJYYEHHOrO aHWIMHA W3-
ObITKOM OpoMHOM BOJBI 0OpaszoBaiiock 0,165 r ocanka. Onpenenure BbIXO/ aHUIMHA
ot Teoperndeckoro. (Oteet: 80 %)

5. Onpenenure, Kakyl MacCy aHWIMHA MOXHO moayuutb u3 200 mi
(p=0,88 1/™mm) G6en3oma. Beixomx Hutpobenszona paBeH 80 % OT TeopeTwdeckoro, a
BbIX0J1 aHwIMHa — 75 % ot Teopetnueckoro. (OTBet: 125,9 1)

TECTOBBIIA CAMOKOHTPOJIb 110 TEME: «K AMHUHBI»

1. Ykaxure coeIMHEHMS, OTHOCAIIMNECS K KJIACCy aMUHOB:
a) CH;CONH,; 0)C;H;NH,; B) HOOCCH;NH;; 1) CcH;NH,.
2. Cxonbko aMHHOB cOOTBETCTBYET cocTaBy CsHgN:
a) 2; 0) 3; B) 4; r) 5?
3. Y Kakoro u3 BEIIECTB OCHOBHBIE CBOMCTBA BBIPAKEHBI CUIIBHEE:
a) MeTwiIamMuH; 0) IUMETWIAMHUH; B) TPUMETWIAMHUH;  T) STUJIAMHH?
4. YKaxuTe, KaKoe M3 BEIIECTB JIyYllIe BCEX PACTBOPSAETCS B BOJE:
a) C¢HsNH,; 0) CH;NH,; B) NH;; r) NH,CI.
5. KakoBa nj0THOCTh METHUJIAMUHA 110 BOJOPOY:
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a)75; 0) 15,5; B) 9.2; r) 317
6. Ykaxxure OQMHAKOBBLIC CBOMCTBA aMMHaKa U METHJIAMUHA:
a) crienuUUecKuil 3amnax;
0) rassl IIpU HOPMAJIbHBIX YCIOBUSAX;
B) XOpOIIIasi pACTBOPUMOCTH B BOJIE;
r) oOpa3yroT COJIU NMPU B3aUMOJICUCTBUU C KUCIIOTAMHU.
7. Ykaxwure, KaKyl0 OKpacky umeeT ¢eHONI(TalIenH B BOJIHOM PAacTBOpPE TPH-
METUJIaMUHA!
a) cuHI0;  0) PO30BYIO; B) GHOJIETOBYIO; I') HE U3MEHSIETCSI.
8. YKaxuTe BEIIECTBA, C KOTOPBIMHU B3aUMOJECHCTBYET METHIIAMUH:
a) OpoMOBOIOPOTHAS KHCIIOTA; 0) coJisiHas KMCJIOTA;
B) CEpHasi KUCJIOTa; ) KUCJIOPO/I.
9. B pesynbrare cropaHusi OpraHu4ecKux aMUHOB 00pa3yIOTCs:
a) a3oT; 0) Boja; B) CO,; r) okcup azora (IV).
10. K kakoMmy Kjaccy COEOUHEHHU OTHOCHUTCSI BEIIECTBO, MOJYYEHHOE IMpHU
JEWCTBUM HA aHWJIMH XJIOPOBOJIOPOAA:
a) KHUCJIO0Ta; 0) coJb;
B) 3(up; I') aMUHOKHCIIOTA?
11. Ykaxure psig aMUHOB, B KOTOPOM CJIEBA HAIPAaBO OCHOBHBIE CBOWCTBA yBE-
JUYUBAIOTCSA:
a) C¢HsNH, < (C¢H;5),NH < C,HsNH, < (C,Hs),NH <NH3;
0) (C¢Hs), NH < CsHsNH, < NH;3 < C,HsNH, < (C,Hs),NH;
B) NH; < C¢HsNH, < (C¢Hs),NH < C,HsNH, < (C,Hs),NH;
r) (C¢Hs), NH < C,HsNH, < NH; < C¢H5;NH,; < (C¢Hs),NH.
12. OxapakTepu3yiTe CTpOCHUE U CBOMCTBA aHWJIMHA!
a) B OCH30JbHOM siipe B MONOXKEHUSIX 2, 4,6 yBelndeHa >JIE€KTPOHHas
MJIOTHOCTH;
0) pearupyet ¢ OpOMHOM BOJOK;
B) OCHOBHBIE CBOMCTBA MPOSBIISAIOTCS cadee, yeM y anu@arnyecKiux aMHHOB,;
I') OCHOBHBIE CBOMCTBA MPOSBIISIOTCS CHIIbHEE, YeM y Mr(eHMIaMUHA.
13. YkaxuTe, c KAKUMHU BEILIECTBAMU pearupyeT aHUJINH:
a) coysiHast Kucnora; 0) Opowm;
B) OpoMHasi BOJIa; ) CepHas KUCIOTAa.
14. YkaxuTe BEIIeCTBO, KOTOPOe oOpa3yeTcs Mpu JCUCTBUU THUAPOKCHIA Ha-
TpHs Ha XJI0puJl (PEeHUITAMMOHUSL:
a) denon; 0) aMMuak; B) QaHWIWH, T) XJOP(HEHOIL.
15. Ykaxute o061acTv NpUMEHEHUs aHUJIMHA:
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a) MOJIyYECHHUE KPACUTETIEH;

0) NoJiyuyeHHE B3PHIBYATHIX BEILIECTB;

B) IOJTy4Y€HHUE JIEKAPCTBEHHBIX MPENApaTOB;

r) NOJIy4YeHUE aHWIIMHO(DOPMAITbIETUTHBIX CMOJL.

15. AMHHOKHCJIOTBI

AMUHOKHUCIIOTBI — 3TO a30TCOJEpPKaIINe OPraHWYECKUE COCITUHEHUS, COJEep-
xantue amuHorpynisl —NH, u kapookcunbsabie rpytinsl (—COOH).
AMHMHOKHCIIOTHI BCTPEYAIOTCS B TIPUPOJIE B CBOOOTHOM BHJIC M B COCTaBE JPY-

I'MX COEAVHEHUH. M3 MOJIEKY] aMUHOKHUCIIOT COCTOSIT BCE PACTUTENIbHBIE U JKUBOT-
HbIE OCJIKH.

N3omepusi 1 HOMeHkJaTypa. M30Mepuss aMUHOKHCIOT ONpenesercs pas-
JMYHBIM CTPOEHUEM YIJIEPOJHOM LIENH U MOJIO0KEHHEM aMuHOrpynnsl. [lo mexmyHa-
POIHOM HOMEHKJIAType Ha3BaHUS aMHHOKHUCIOT OOpa3yroTCs OT HAa3BaHUU COOTBET-
CTBYIOLIUX KapOOHOBBIX KHCIIOT C 0OABICHUEM MpedrKca aMUHO-:

4 3 2 1 é O
CH,-CH:- |CH -C < Ol 2 — aMMHOOYTaHOBAas KUCJIOTA

NH,
4 3 2 1 é O
CH, - |CH— CH, -C 3 — aMMHOOYTaHOBasi KMCJIOTA
NH,
4 3 2 1 -0
H,N-CH,-CH,-CH, -C { OH 4 — aMUHOOYTaHOBAs KUCIIOTA
CHs
|
CEI3 3 é_é f O 2 _ ammmo-2 METHIIIPOIIaHOBAs
| OH Kkuciaora
NH;

Kpome mMexnyHapoaHONH HOMEHKIATYPHhl, YIIOTPEOIAIOTCS ellle Ha3BaHHs aMu-
HOKHCJIOT, B KOTOPBIX BMECTO LUGP CTaBAT OyKBBI Ipedeckoro andasuta: o, P, v
u T. A. Hanpumep, 2-amunoOyTtanoByto kucioty CH;—CH,—CH(NH,)-COOH MoxHO
Ha3BaTh TAaKXE O-aMUHOMACISHOW. MHOrue aMHMHOKHMCIOTHI MMEIOT TPUBHAJIbHBIC
Ha3zBaHus, Hanpumep, rauuud H,N-CH,COOH, ananunn CH;—CH(NH,)-COOH.

102



IMosryyeHne. AMIUHOKHUCIIOTHI TIOMYy4YalOT MyTeM ruaponun3a oenkos. [Ipu rua-
posn3e Jr00oro Oeika MoJy4aeTcss CMECh O.-aMUHOKHUCIIOT. VI3BECTHBI Tak)Ke CUHTE-
TUYECKHUE CIIOCOOBI MOTYYSHUSI aMHUHOKHUCIIOT. HampumMep: cHavana yKCycHasi KHCJIO-
Ta pearupyer ¢ xjiopom (peakius I), 3aTeM XJIOPYKCyCHasi KUCJIOTa PEarupyer ¢ aM-
MHAKOM (peaxuus 2).

CH;COOH + Cl, -»CICH,—COOH + HCI (1)
CICH,COOH + NH; ->H,N-CH,COOH + HCI (2)
duznyeckue CBOMCTBA. AMUHOKHUCIOTHI — 3TO OCCIIBETHBIC KPHUCTAILIHYC-
CKH€ BEIIECTBA, pACTBOPUMBIC B BOJIC, MHOTHE U3 HUX UMEIOT CIIaJKUNA BKYC.

XuMHYeCKHE CBOMCTBA

1. AMMHOKHUCJIOTBI UMEIOT CBOMCTBA OCHOBAHUMN M KHCJIOT M ITOATOMY SIBJISIFOT-
csi aM(OTEPHBIMU OPTaHUYECKUMH COCTUHEHUsSMH. VX KHUCIOTHBIE W OCHOBHBIC
CBOMCTBA OIPEACISIOTCS Pa3HBIMU TPYNIAMH, B OTIIMYUE OT HEOPTaHUIECKUX amQo-

TEPHBIX COCTMHEHUM.

HzN—CHz—COOH+NaOH —> HQN—CHQ—COONEI + HzO
HOOC-CH,~NH,+HC1 - [HOOC—CH,~NH;]'CI”
(umu HOOC—CH,—NH,-HCl)

2. AMUHOKUCIIOTBI PEarupyroT co CUpTaMu, o0pa3ysi CIoKHbIE 3(QUPHL:

7 O
H,N-CH,—~COOH+HOR — > H,N-CH,-C N + H,O
O-R

3. IlpucyTcTBHE B MOJIEKYJIE OJJMHAKOBOI'O YMCJIA aMUHOTPYII U KapOOKCUIIb-

HbBIX FpYHH HpI/IBOI[I/IT K BBaHMHOﬁ BHYTpeHHeﬁ HeﬁTpaHHBaHHH:
H H
| B
— H- +1|\I —~CH,—CO0O

H

OO6pazyromias cojib UMEET JiBa IPOTUBOIOJIOKHBIX 3aps/ia U Ha3bIBAETCSl OUIo-
JISIPHBIM KOHOM, T. €. HOHOM, UMEIOIIMM J[Ba oJitoca. PacTBop coyii HEUTpaibHBIN.
4. AMHUHOKHCIJIOTBI pearupyroT Jpyr C IPYroM U 00pa3yIoT MENTH/IbI

H,NCH,COOH+H,NCH,COOH—H,NCH,CONHCH,COOH + H,0

[Tpn B3aMMOIEUCTBUM ABYX MOJIEKYJ] aMUHOKUCIOT OOpa3yroTcs TUIENTHIbI,

TpeX — TPUNENTHABI, YETBIPEX — TETPANENTUIbI U T. . B KoHEUHOM HUTOre o0pa3zy-
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IOTCSI BBICOKOMOJIEKYJISIDHBIE COEAUHEHHUsI, KOTOPBIE HA3bIBAIOTCS ITOJUIIECIITUIAMM.
I'pynma atromoB —CO—-NH—- Ha3piBaeTcs NeNTUAHON WIM aMUIHOM TPYIIIIOH, a CBA3b
MEXy aTOMaMU yTiiepoa ¥ a30Ta — MENTUIHON WIN aMUHOM CBS3bIO.

IIpumeHenne. AMMHOKUCIOTBI — HMCTOYHHMKH OOpa30BaHMs OENKOB, MENTHU-
J0B, ()EpMEHTOB U TOPMOHOB. Hy KHbIE AJ11 3TOr0 aMUHOKHCIOTHI YEJIOBEK U JKUBOT-
HbIE TIOJTy4aloT B BUJIE MHILHU, COJAEpKaIle pa3ianunble Oenku. benku B nuieBapu-
TEJILHOM TPAKTE MOABEPrartoTCs PACUICIVIEHUIO HA OTAEIbHBIE aMUHOKHUCIIOTHI, U3 KO-
TOPBIX 3aTE€M CUHTE3UPYIOTCS OEJIKU JPYIroro COCTaBa.

AMMHOKHCIIOTHI MCMOJIB3YIOTCS B KaY€CTBE J€4eOHOro CpeicTBa MpU HEKOTO-
pBIX OOJIE3HSX, AJI MOJKOPMKH >KMBOTHBIX M KaK MCXOJHBIE BEIIECTBA I MOJTyde-
HUs MUCKYCCTBEHHBIX BOJIOKOH. Harpumep, U1 nojly4eHuss CHHTETUYECKOTO BOJIOKHA

KaIllpOH UCITIOJIB3YIOT £-aMHUHOKAIIPOHOBYIO KHUCIIOTY

€ 5 Y B a
H,NCH, CH,CH, CH,CH, COOH .

Moseky bl 3TOM KACIOTHI PEArUPYOT APYT € APYTOM:
nH,N—(CH,)s—COOH-+nH,N—(CH,)s—COOH—{NH—(CH,)s—CO-NH—(CH,)s—CO],+nH,0

[Ipouiecchl 0Opa3oBaHUs BHICOKOMOJIEKYJISIPHBIX COEIMHEHHI ¢ 00pa30BaHUEM
no00YHBIX HU3KOMOJIEKYJIsIpHBIX BemecTB (H,O, NH;3) Ha3biBatoTCs peakiusiMu Io-

JIUKOHACHCAIIUH.

BOIPOCHI U YIIPAYKHEHU S

1. Yrto Takoe aMUHOKHUCIOTHI?
2. Hanumwure ypaBHEHMsI peakldid, KOTOpbIE XapaKTepHU3yIOT aM@OTepHbIE
CBOMCTBAa aMHUHOKHCJIOT.
3. Hanwuiure cTpyKTypHBIE POPMYIIBI BCEX U30MEPHBIX KUCIIOT:
a) aMMHOMACJISHBIX;
0) aMHHOBAJIEPUAHOBBIX.
4. Hanumwure ypaBHEHHUS pPEaKIMU TOJIY4YeHHUs ITHIOBOTO 3pupa o-aMUHO-
MIPOIMMMOHOBOMN KUCJIOTBHI.
5. Hamummre ¢popMyIibl IByX THUIIOB COJI€H aMUHOYKCYCHOM KHUCIIOTBI
6. Hanumwure ypaBHEHHS peakuuil 2-aMUHONPOITMOHOBUA KUCIIOTHI:
a) C TUIPOKCUIIOM Kajus;
0) C cepHOIl KUCIIOTO;
B) C 3TAHOJIOM.
7. Urto Takoe nentuaHas (aMuaHas) CBSI3b?
8. UTto Takoe peakuusi NOJUKOHACHCAUN?
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9. Hanumure ypaBHEHHS peakUUi 17151 MPEBPAILICHHI:

3A1AYHN

1. 3,56 T aMUHOKHUCIOTHI 00pa3yeT ¢ 3TaHoJoM 4,68 r cioxkHoro 3¢upa. Yc-
TaHOBUTE (opmyny aMHHOKHCIOTHI U HazoBute ee. (OtBer: CH3—CH(NH,)COOH,
aJTaHWH)

2. 30 r cMecu aMHMHOYKCYCHOM, YKCYCHOW U alleTaldbJeruia JJsl MOTy4YeHUs
conu Tpedyet 5,38 1 xsopoBogopona (H.y.) unu 10,08 r okcuna kanbius. Beraucian-
Te MaccoBbie aoiu BemectB B cmecH. (OtBer: CH3;COOH — 24 %; CH;CHO —
16 %; amuHoykcycHas kuciora — 60 %)

3. Mmeercsa BOOHBINA pacTBOP COJITHOM KHUCJIOTHI C KOHIIEHTpALMEN XJIOPOBO-
nopoaa 0,15 monb B ojiHOM JUTpe pactBopa. Kakoit 00bem 3TOro pactBopa norpedy-
eTcsl U1 B3auMoAecTBus ¢ 26,7  3-aMHUHOIIPONaHOBOW KUCIIOTHI? (OTBET: 2 1)

TECTOBBIA CAMOKOHTPOJIb 110 TEME « AMUHOKHCJIOTBD»

1. Ykaxure yncio u30MEepOB y aMUHOMACIISTHON KHUCIIOTHI:
a)2; 0)3; B4, 1)S5.
2. Kakas w3 mnpuBefeHHBIX (OPMYJ BEHIECTB COOTBETCTBYET [-aMHHO-
IPOITUOHOBOM KUCIIOTE:
a) CH;—CH(NH,)-COOH; 0) CH;—CH(NH,) — CH,COOH;
B) H,N — CH, — CH,COOH,; r) Cl - CH, — CH(NH,) — COOH?
3. Ykaxwure crmocoObl MOJyIeHHs] aMITHOKHUCIIOT:
a) Tuaposn3 OCIKOB,;
0) BOCCTAaHOBJICHWE HHUTPOCOCIWHEHUN, COAEPKAMUX KapOOKCUIHHYIO
rpyniy;
B) XJIOPUPOBAHKE KapOOHOBBIX KHUCJIOT, 3aTEM B3aUMOJICHCTBHE C aMMHAKOM;
') OKHCJICHHE CITUPTOB, COJCPIKAIINX aMUHOTPYIIITY.
4. B pe3ysbrare rUApOIH3a JJI0O0ro OeKa MPeuMyIIeCTBEHHO 00pa3yroTCs:

a) [3-aMUHOKHUCIIOTHI; 0) 0.-aMUHOKHUCIIOTHI;
B) Y-aMUHOKHUCJIOTHI; r) 0-aMHHOKHUCJIOTBHI.
5. YKaxunre peakuuu, B KOTOPbIE BCTYIIAIOT aMUHOKHUCIIOTHI:
a) srepudukanms; 0) nosumepu3anus;
B) ITOJIMKOHAEHCALINS, r) oOpa3oBaHuE MENTHIOB.
6. AMUHOKHCIIOTBI 00pa3yroT COJIH:
a) c MeTaJlJIaMU; 0) co 1IenoYamu;
B) CO CIIUPTAMH; I') C HEOPraHUYECKUMHU KUCIOTAMM.
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7. YKaxute, BOOHBIA paCTBOP KaKOM aMUHOKHUCIIOTHI UMEET HEUTPAIIBHYIO pe-
aKIUIO:
a) H,N—(CH,)sCOOH; 0) CH;COOK;
B) H,NCH,COOH; r) H,N(CH,),CH(NH,)COOH.
8. YKaxuTe BeleCTBA, C KOTOPHIMU pEArupyeT aMUHOYKCYCHAsi KHCIIOTa:
a) NaOH; 0) HCI;
B) H,NCH,COOH; r) C¢HsCH;.
9. VKaxuTe 4uciio NeNTUIHBIX (AMUIHBIX) CBSI3€H B TPUIEHITU/IE:
a) 2; 0) 3; B) I; r) 4.
10. BOIOKHO KanpOH — NpOIyKT IMOJKOHICHCAIUU:
a) 0-aMUHOKAIpOHOBOM KHUCIIOTHI; 0) -aMHUHOKaNPOHOBOW KUCIIOTHI;

B) Y-aMHUHOKAIPOHOBOU KHUCJIOTHI; ) €-aMHUHOKAIIPOHOBOM KUCIIOTHI.
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