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1. IPEAMET OPTAHUYECKON XUMUU

Opranuueckas XUMusi — 3TO XUMHUs COe€UHEHUN yriepoja. IlepBbie opranu-
YEeCKHe COCAMHEHUS OBUIH MOJTYYEHBl U3 BEIIECTB PACTUTEIHHOTO U JKUBOTHOTO IPO-
ucxoxjaenus. [lostomy no cepenunbl XIX B. XUMHUKM AyMasld, 4YTO OpTaHUYECKHUE
BEIIECTBA 00Pa3ylOTCsS U3 HEOPTAaHMYECKHUX TOJIBKO B KHBBIX OpPTaHU3Max O] BIIUS-
HUEM <OKU3HEHHOM CHUIIBI».

Onnaxo B 1828 r. @. Benep BmepBbie U3 HEOPTAHUYECKOTO BEIIECTBA — IIHA-

HOBOKHMCJIOTO aMMOHUS — TIOJIYYHJI OPraHn4Y€CKOEC BCUIECCTBO — MOYCBUMHY.

NH,CNO ¥#4® CO(NH,),.

[To3xe B mabGopaTopuu OBLIM MOJYYEHBI TAaKWE BaXKHBIE OPTraHUYECKHE BeEIle-
CTBa KaK YKCycHas Kuciota u xHupbl. [loaTomy k 1860 r. nnes «KU3HEHHOW CHIIBI»
MOTEPSIA CBOE 3HAUCHUE B XUMUU.

B cocraB opraHMYecKHX COEQWHEHMH IIOMHUMO YIJIEPOJa W BOAOPOJA MOTYT
BXOJIUTH KHCIIOPOJ, a30T, cepa, pochop u Apyrue 3IeMeHThHI.

Cpeau opraHMYeCKHX COSAMHCHHUN Pa3inyaroT NPUPOAHbIe (OCJIKH, YIIIeBOIbI,
KUPbI, BATAMHUHBI) U CUHTeTHUYCCKHE (TUIACTUYCCKUE MACChI, JICKAPCTBEHHBIC Tpera-
paThl, KPAaCUTEIIN).

Yucno opraHMYecKux COeAUHEHUH OOobIlne, YeM HeopraHumdeckux. M3BecTHO
HECKOJIbKO MHJUIMOHOB OPTAHUYECKHUX COCIUHEHUN U HECKOJIBKO COTEH ThICSY HEOP-
raHn4eckux. bolpliee 4ucio OpraHuYecKUX COCIUHEHHU OOBSICHSETCS CIIETYIOIIH-
MHU MIpUYUHAMU. BO-TIEpBBIX, aTOMBI yTiIepoa JIETKO COEAUHSIIOTCS IPYT C IPYroM U
00pa3yIoT 1IeNu — JUIMHHBIC U KOPOTKHE (pa3BeTBICHHBIC U HEPA3BETBICHHBIC), pa3-
JIWYHBIE UKIIBI.

ATOMEI yriiepo/ia MOTYT OBITh COSUHEHBI MEXIY COOOM U C APYTUMU DJIEMEH-
TaMHU OJWHAPHOM, NTBOMHOW W TPOWHOM CBS3sIMH. BO-BTOpPBIX, MHOTHE APYyTrUE 3Je-

MCHTBI MOTYT O6pa3OBBIBaTB XUMHUYCCKUC CBA3KM C aTOMaMM yrJjicpoza.
BoMnroChbI

1. Yro Takoe opraHMUECKast XUMUS ?

2. HazoBuTe opraHM4YecKHe BEUIECTBA, KOTOPHIC BIIEPBBIE OBUIHM IOJIYYCHBI B
naboparopum.

3. Kakue snemMeHTBI, KpoME yriiepoja M BOJOpPOJa, MOTYT BXOJUTh B COCTaB
OpTraHUYECKHX BEIIECTB?

4. Tloyemy 4MCIIO OPTAHUIECKUX COSAMHEHHUN OOJIBIIIE, YeM HEOPTAHUIECKUX ?



2. TEOPUA XUMHNYECKOI'O CTPOEHUSA OPTAHUYECKHUX
COEJIMHEHHUI AM. BYTJIEPOBA. U30OMEPUSI

Teopusi XUMHYECKOTO CTPOCHHSI OPTAaHUYECKUX COCAMHEHUN ObliIa MpeatoxKe-
Ha A.M. BytnepoBeim B 60-x romax XIX B. K 3ToMy BpemeHn ObIJIO M3BECTHO, YTO
YIIEPOJ B CBOMX COCAMHEHMSIX YETHIPEXBAICHTEH, @ aTOMBI yriepoia MOTYT COeIH-

HSATHCS APYT C IPYTOM C 0Opa30BaHHUEM IICTICH.
OCHOBHBIE ITOJIOKEHUSA TEOPUU

1. AToMBI B MOJIEKYJIAX COEIMHEHBbI APYr € APYrOM B OIpe/leJIeHHOM IOpsIKe
B COOTBETCTBHMH C MX BAJICHTHOCTBIO

A.M. bytiiepoB BBeJ NOHATUE XMMUYECKOE CTPOEHUE BEILIECTBA. XMUMUYECKUM
CTPOEHHMEM OH Ha3BaJj MOPSIOK COEIUHEHUS] aTOMOB B MOJIEKYJIE U XapaKTep UX CBS-
3er. Kaxxnoe opranndeckoe COCAMHEHHE MMEET ONPENEIICHHOE XMMHMYECKOE CTpoe-
HUE, KOTOPOE MOYKET OBITh U300PaKEHO TOJIBKO OJAHOU CTPYKTYypHOU hopmyrnoit. Ha-
npuMep, MOPsAJOK COEIMHEHHMS] aTOMOB B Mojekynax 3taHa C,Hg, stunena CoHy u

anermiena CoHy MoXeT OBITh BRIPAXKEH CIEAYIOIIMMH CTPYKTYPHBIMU (HOPMYITaMH:

H H H H
H—l-cl:—H H—(|3:(|3—H H-Co° C—H
.
m CHs—CHj H,C = CH, HC®° CH

[To cTpykTypHO# (opmyse MOXKHO MpeAcKa3aTh (QU3MUECKHE U XUMUUYCCKUE
CBOIICTBA BEIIECTBA.
XUMUYECKOE CTPOEHUE TAHHOTO COCTMHEHHS MOKET OBITh ONMPEIEICHO MyTeM

M3YYCHHSI €T0 XUMUYECKUX CBOWCTB M PEaKINiA ero 00pa30BaHusI.

2. CBoiicTBa BellecTB 3aBUCAT He TOJBKO OT KA4YeCTBEHHOI0 U KOJMYeCTBEHHOI0
COCTaBa, HO U 0T XMMHYECKOI0 CTPOCHHUS UX MOJICKY.JI

CoenuHeHust, y KOTOPBIX OJMHAKOBBIE MOJEKYJSIpHBIE (OPMYIIbI, HO Pa3HBIN
MIOPSAIOK COEIMHEHMS aTOMOB B MOJIEKYJIax, Ha3blBalOTCs HM3omepamu. Hampumep,
CoHeO — monekymsipHast opmyrna IByX pa3siuYHBIX COCAMHEHHH, KOTOPHIE UMEIOT

cienyromue cTpykrypubie popmynsl: CHz — O — CHs (1) w CH3CH20H (I1). [IBa co-
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CAMHCHHUS UMEIOT OJIMHAKOBOE YMCJIO aTOMOB OJHUX W TEX K€ 3JIEMEHTOB, HO 3THU
3JIEMEHTBI COCJIMHEHBI MEXIy CO00H B pasnuyHOM mopsake. [ToaTomy coenuHeHUs
() u (Il) sBAsIOTCS M30MEpaMU M MUMEIOT Pa3jHuYHbIC (U3NYECKHE U XUMHUYCCKHUC
cBoiicTBa. JlumerunoBeiit 3¢up (I) — nerkosierydee, J0BOJIHHO MHEPTHOE COCIUHE-
Hue; 3TIIoBkIHN crupT (1) — MeHee JieTydee, peakIIMOHHOCTIOCOOHOE COCTUHCHHE.
CtpykTypHbIe (HOpMYJIBI MOKA3bIBAIOT TOJHKO MOPSIOK COCAMHECHUS aTOMOB,

HO HC pAaCIIOJIOKCHUC X B IIPOCTPAHCTBC.

3. AToOMBI WJM TPyNmbl aTOMOB B MoOJIeKyJe OKAa3bIBAWOT APYr Ha Jpyra
B3aHMHOE BJIMSIHUE

Hampumep, atombl Bogopona B merane (CH4) u metunoBom cnmpre (CH3OH)
JOJDKHBI MMETh OJIMHAKOBBIE XUMUYECKHE cBoKcTBa. Ho 310 HE Tak. B Monekyne me-
tunooro crupta (CH3;OH) TobKO 0JIMH aTOM BOJOpOa 3aMelacTCs Ha IEI0YHOMI
METaJlJI, a B MOJIEKYyJIe METaHa HA OJMH U3 aTOMOB BOJOPOJia HE 3aMeIaeTcs Ha Me-
TauI. DTO OOBSICHACTCS BIUSIHUEM Ha BOJIOPO]] aTOMa KHCIIOPO/ia B MOJIEKYJIE CIIPTA.

N3BecTHO, uTO OEH30JI HE pearupyeT ¢ OPOMHOI BOJIOMU, HO pearupyer ¢ Opo-

MOM B IIPUCYTCTBUH KaTAJIM3aTOPa KEe3a:

H Br
/ /
@ + Br, '4%?® @ + HBr

[Tpu npunuBanuu O6poMHOM BOIbI (pacTBOp OpoMa B BOJIE) K pacTBOpPY (heHoa

cpa3y oOpasyercs Oenblii 0cajok TpuOpoMdpeHoa:

OH OH
H H Br Br
AN 7
@ +3Br, — @ + 3HBr
H Br

Crtpoenne OeH3ona u (eHosla OTIIMIAIOTCS PYT OT APYyTra TOJBKO MPUCYTCTBH-
€M THIPOKCHJIBHOU TPpyIIbl B MOJIeKyJie (peHosa. [mapoKcuiibHas Tpyma B MOJIEKY-
ne deHosa BIUsSET HA OEH30JHHOE KOJBIO M MOITOMY aTOMBI BOJOPOIA JIETKO 3aMe-

[IAIOTCS B HEM Ha aTOMBI OpoMa.



BOMnPOCKHI U YITPA’KHEHUS

Kak coequHstoTcs aTOMBI B MOJIEKYJIax APYT C APYromM?

Yrto Ha3bIBaeTCsl XUMUYECKUM CTpOoeHUEM BemecTBa mo A.M. bytiepoBy?
Yro Takoe cTpykTypHas ¢popmyna?

UYT0 MOXKHO MpeCKa3aTh MO0 CTPYKTYPHOU (popMyrie BemecTBa?

Kak MOXHO onpeenTh XUMUIECKOE CTPOSCHUE TaHHOTO COCTUHEHUS ?

OT 4ero 3aBUCST CBOMCTBA BEIIECTB?

N o gk~ wDd PP

Yro Takoe nzomepsr? [IpuBeaure mpumepsl H30MEPOB.

8. [lpuBenure mpuMepsl B3aMMHOTO BIUSHHUS aTOMOB HJIM TPYIIT aTOMOB B
MOJIEKYJIaX OPTAHUYECKUX COCIUHECHUM.

9. OnuHaKOBHI M XUMUYECKUE CBOMCTBA Y PUBEICHHBIX BEUIECTB?

CH3CH20H " CH3 -0- CH3, CH3CH2CH2CH3 " CH3CH — CH3,
|
CHs

3. KJIACCUD®UKAIIUS OPTAHUYECKWX COEIUHEHUI

Bce opranmdeckne coeuHEHUsT KJIACCHPUITUPYIOTCS IO CTPOSHUIO YTIIEBOJIO0-

poxHoro pagukana R (ta6:. 1) u no GpyHkuuoHanbHbIM rpynmam X (Tadi. 2).

Tabauya 1
Knaccupukanus 0praHu4ecKHX BellleCTB 110 CTPOEeHHI0
YIJIEBOIOPOIHOTO paguKaia R
¢— OPraHUYECKHE COCTUHEHHS —¢
anudaTyeckue (AIMKINIECKHE) LUKJINYECKUE
MpeebHbIC HenpeieIbHbIE KapOOIMKITNIESCKHE TeTEPOLUKINYECKIE
X AN
ATHITIKTHYECKIE apoOMaTHYECKUE
I's A
npeieIbHbIC HETIpeIebHBIE




Moutekyabl anudaTuueckux (alMKIMYECKUX) COCAUHCHHM COJepKaT Hepas-

BETBJICHHYIO WJIHA Pa3BETBICHHYIO YTJIEPOIHYIO Lelb. MOJIEKyIbl HUKINYECKUX CO-

CI[I/IHGHI/Iﬁ COACPIKAT KOJIbIIA. I_II/IKJII/I‘-ICCKI/IC COCAUHCHUA ACIATCA Ha Kap6OI_II/IKJII/I‘-Ie'

CKUC M TCTCPONUKIINICCKUC. B Kap6OHI/IKJII/I‘-IeCKI/IX COCAMHCHHUAX KOJIbLla COCTOMAT

TOJIbKO U3 aTOMOB YyTJjiepoaa. B FCTCPOUUKIINICCKUX COCANHCHUAX B KOJIbIIAX, KPOMC

AaTOMOB yTrJIepoaa, COACPIKATCA aTOMBbI APYTHUX 3JICMCHTOB.

K Kap6OI_II/IKJII/I‘-IeCKI/IM COCAUHCHUAM OTHOCATCA apOMATHYCCKUC U AJIUIUKIIN-

YCCKHUEC COCANHCHMUS.

ApOMaTI/I‘-ICCKI/Ie COCAMHCHUSA COACPIKAT O€EH30IbHBIE UJIN KOHACHCUPOBAHHBIC

OEH30JIbHBIE KOJIbI1A,; AJIMIMKIIMYCCKHUEC COCAMHCHMSI HE COJCpKaT OEH30JIbHBIX KOJICI.

CH; CH; H>C CH,
CH3 CH2 CHS
H.C CH»
a 0
CH
Hcé?\ﬂCH HC—CH
CH O
6 Zl

Puc. 1. IlpeacraButenu pa3anuyHbIX KIaCCOB OPraHUYECKUX COCIUHEHUM !
@ — auuKIMueckoe (H-MeHTaH); 6 — alMIuKIndeckoe (LMKIo0yTaH);
6 — apoMaTuieckoe (0eH3o0u); ¢ — rerepouukindeckoe (Gypan)

Tabnuya 2
Knaccudukanus opraHudecKux BemecTs no GyHKIUOHAIBHBIM rpynnam X
X Ha3Banue kJjacca O6mas ¢gopmyaa (RX)
-F, -Cl, -Br, -1 ["aoreHONPON3BOTHBIC R —CI (-F, -Br, -I)
I'mpnpoxenn — OH CnupThl R—-OH
DeHOoJIBI Ar —OH
Kap6onun —C — AJbJIerU/IbI H
[ R-CZ
O N0
R-C-R
Il
Kertonst O




Oxonuanue mabi. 2

X Ha3BaHnue kJjacca O6uias popmyaa (RX)
Kap6oxcun —C —OH Kap6oHOBBIE KUCIIOTHI R —C—-0OH
I I
© 0
Hutporpynna — NO, Hutpocoennnenus R-NO,
AmuHorpynna — NH» AMHHBI R —NH,
-O0-R [Tpocteie 3¢upsi R-0-R«
—C-0OR CnoxHble 3(hUpbI O
I R—
0 X oR
NH,-, — COOH AMUHOKUCIOTEI NH, — R - COOH

@yHKIMOHaNbHAs rpynna X — 3TO aTOM WJIM Ipylna aTOMOB, KOTOPBIE OmIpe-

NENSI0T XUMUYECKUe CBoiCTBa coenrHeHusi. CoeAMHEHHUs, CO/IepIKalllie OIMHAKOBBIE

(GyHKIMOHAIBHBIE TPYNINBl, UMEIOT NOJO00HBIE CBONCTBA W OTHOCATCA K OZHOMY

KJ1accy coeuHeHui (Tadi. 2).

BOMnPOCHI ¥ YITPA’KHEHUS

1. Kak knaccupuuupyroTcsi OpraHnyecKre BemecTBa?

2. Urto TaKkoe MOJIEKYJIBI:

a) alMKJINYEeCKUX COCIUHEHNU;

0) UMKJIMYECKUX COCAUHEHUM;

B) KapOOIMKIIMYECKHUX COCTUHCHUIA;

I') FeTEPOIUKINYCCKUX COCTUHCHUH;

) apOMATHYECKUX COCAMHCHHIA?

[IpuBenuTe NpuMepHI.

3. Uro Takoe pyHKIMOHATbHAS TPyIIa?

4. Jlaiite xmaccu(UKAIMIO OPTaHWUYECKHUX BEHIECTB MO (PYHKIIMOHAIHHBIM

rpymmam.

5. K kakoMmy Kjaccy OpraHMYeCKUX COEAUHEHHM OTHOCSTCA CIIEIYIOIIHe

Belecrea?

CH3CH,0OH, CH3 — O — CH3, CH3z — CHO, CH3z—C —CHs, CH3CHCI, CH3z — CH3



TECTOBBIIH CAMOKOHTPOJIb IO TEME:
«CTPOEHME OPTAHUYECKHUX COEIUHEHUI U NX KJIACCUDUKAILHAAI»

1. CsoiicTBa BEIIECTB 3aBUCHT:
a) OT UX Ka4eCTBEHHOT'O COCTaBa;
0) OT UX KOJIMYECTBEHHOI'O COCTAaBA;
B) OT XUMHYECKOTO CTPOCHHSI MOJICKYJI BEIICCTBA,
) OT B3aHMHOT'O BJIMSIHUS aTOMOB B MOJICKYJIC BEIIECTRA.
2. KakoBa BaJ€HTHOCTbH yIJIEpO/Ia B OPTaHUYECKUX COCITMHCHHUSIX
a) 2; 0) 3; B) 1, r) 4?
3. Ykaxwure GopMyssl OpraHMUECKUX BEUIECTB!
a) COy; 6) H,COg3; B) CH; - OCHg; F) CH;CH,0H.
4. YxaxuTe NMpaBWIbHBIE TOHATUS 00 H30Mepax:
a) OTJIMYAIOTCS CTPOCHHEM MOJICKY.T,
0) UMEIOT pa3HOE YUCIIO ATOMOB B MOJIEKYJIC;
B) HIMCIOT OJIMHAKOBOE YK CIIO aTOMOB B MOJICKYJIC;
) OTJIMYAIOTCSA (PU3MUECKUMHU M XUMUYECKHMMH CBOWCTBAMH.

5. VYkaxuTe, Kakie BEUIEeCTBA SBJISIIOTCS NU30MEpaMHU:

Cng
a) CH3 - CH2 - CH2 - CH2 - CH3 6) CH3 - Clj - CH3
CH3
B) CH3 — Cle — CHg r) CH3 - Cle - CH2 - CH3
CHg CHS

6. Ykaxwure, (GOpMysIbl KaKMX BELIECTB SBISIIOTCS HW30MepaMH OyTaHOIa
CsHoOH?

a) CH3sCH, — OCH,CH3 6) CH; — OCH,CH,CHj5
B) CHs - CliH —CH, - CHs r) CH; — CH, — CH,OH
OH



7. OxapakTepu3yilTe COeJUHEHUE:
CIHg,
CH;3 - (II —CH3;
CHj;

a) mpelieabHBINA YIIeBOI0POI;
0) yriaeBoIopo pa3BeTBICHHOTO CTPOCHHUS;
B) HEIPEACIbHBINA YIIIEBOI0POI;
r) uzomep nerrana CsHio.
8. K kakomy kiaccy coequHeHuid oTHocuTcs BeniectBo cocraa CHz—O—CHz:
a) CIIOKHBIC YPUPHI;
0) npocteie AGupsr;
B) KapOOHOBBIE KUCIIOTHI;
) KETOHBI?

9. Vkaxwure oOuryro Gopmyiry KETOHa!
a)R—C—OH 6) R—O-R¢
O

B) R—C—R¢ R-C-H

@) @)
10. YkaxwuTe o0mryro Gopmyiry CI0XKHOTO ddupa:
20
a) R—O-R« 0) R— OH B)R(_O_C\OR r) NH, — R — COCH

4. YI'VIEBOAOPO/IbI. MIPEJAEJIBHBIE YI'JIEBOJOPOAbI

VYTeBo0pOibl — CaMble MPOCThIC OpraHUYecKue coequHeHus. B cocraB yr-
JICBOJIOPOJIOB BXOJAT TOJBKO J[BA 3JIEMEHTA: YIJIepoa U BOJIOpoa. B 3aBucumMocTH ot
XapakTepa CBs3ed MEXKIy aToMaMd B YIJICPOJHOM IENU YIJEBOJOPOJIBI JCIAT Ha
npenenbHbie (HACHIICHHBIC), HeTpeaeibHble (HEHACHIIICHHBIC) W apOMaTHYCCKUE

YIJIEBOAOPOIBI.
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IIpeneabHble yriaeBoaopoabl. YrieBonaopoasl ¢ obmel Gopmymnoir ChHoneo,
KOTOPbIC HE MPUCOCIUHSAIOT BOJOPOJ U APYTUE FJICMEHTBI, Ha3bIBAIOTCS MPEICIbHBI-
MU (HACBHIIICHHBIMHU) YTJICBOAOPOJAMU WM ayikaHamu (mapaduHamu). B oOmei
dopmMyJie OyKBa N — YHUCIIO aTOMOB YIJjIepo/ia B MOJIEKYJIE TaHHOTO YIIIEBO0POIa.

I'pynna coenuHeHuii, B KOTOPOM KaXAbIM CIECAYIOLUIUN YJIEH OTJINYAETCS OT
OpeabIAyIero Ha ojJHy MeTwieHoByio rpymnny (—CHy—), Ha3piBaeTcsi romosioruue-
CcKUM psiioM. CXOIHbBIC TI0 XMMHYECKAM CBOMCTBAM COCJAMHEHHUS B TOMOJIOTHYECKOM

pALy Ha3bBIBAIOTCA romoJsioraMu. Hampumep, roMojorudeckuid psx MeTaHa JIaH

B Tabmure 3.
Tabmya 3
IIpeneabHble YrieBOAOPOIbI
Hazpanue
®opmyna HazBanmue Pagukan
paaukana
CH,4 Meran CHa— Mertun
C5Hsg Oran C,oHs— Otun
CsHg [Iponan CzHr— [Iponun
C4Hio Bbyran CsHo— ByTun
CsHyo IlenTan CsHp— IlenTun
CeHia I'ekcan CeHi3— I'ekcun
C7Hig I'enran C/His— I'entun
CgHis Oxrtan CgHi7— OxTnn
CgHyo Honan CoHio— Honun
CioHz2 Jexan CioHz1— Herun

Ocrarok yriaesojopoja 0e3 0JHOI0 aToMa BOJOPOJa Ha3bIBAETCS AJKHIIBHOM
rpynnoi wiu paaukanoM. HasBaHus alKWiIbHBIX Tpynn oOpa3yroTcss OT Ha3BaHUU

COOTBCTCTBYIOIIUX AJIKAHOB 3aMEHOM OKOHYAHUS -aH Ha OKOHYAHME -UJI.

4.1. INEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE AJIKAHOB

[IpocTeiimmii npencraBurens ankaHoB — meradn CHy. Ctpoenue ero moiieky-

JIBI MOYKHO BBIPA3HUTh CTPYKTYPHO# () nim 3sekTpoHHo# (0) popmymnoii:

H H

| [ X J
H_CI_H H:CeH

H H

a 0

Opnako 3TH HOPMYITBI HE OTPAKAIOT MPOCTPAHCTBEHHOTO CTPOCHHS MOJICKYIIBI.
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DKCHeprUMEeHTaJbHO YCTaHOBJIECHO, YyTO Mojekyna meraHa CH, mmeer dopmy
TeTpadpa C yriioM B 109028¢Me>1</:[y ces3simu C — H (puc. 2). [TockosbKy B MOJIEKY-
Jie METaHa YeThIPEe CBSI3M aToMa YIiiepoJa PacrloI0KEHbl TETPAdAPUIECKH U MPAKTH-
YECKH OJIMHAKOBBI, TO JUIs 00BICHeHHs 3TOTO (pakra amepukanckuit xumuk JI. Ilo-
auar B 1931 roxy BBen noustre rudpuanzanuu. Cpasy oTMETHM, YTO THOPHUANU3H-
IIUsl — 3TO HE MPOIIECC, B PE3YIbTaTe KOTOPOTO aTOMBI U3MEHSIOTCS, a 3TO MPOCTO
croco0, ymoOHBIN Ui 00BsICHEHUsT dKcniepuMeHTaIbHBIX (hakToB. Cornacuo JI. Ilo-
JUHTY THOpUAM3aIUs — 3TO 00pa30BaHHe HOBBIX OpOHUTAaNel ¢ OJUHAKOBOW dHEPIH-
el 1 CHMMETPUYHO PACIOJIOKEHHBIX B MpocTpaHcTBe. HoBrie opOuTany oH Ha3Bajl
CMEIMIAHHBIMH WA THOPHIHBIMH.

Kak u3BecTHO, B OCHOBHOM (HEBO30Y)KJIEHHOM) COCTOSIHUM aTOM Yrjepoja
MMeEeT JIEKTPOHHYI0 KOH(HTypammio 1525°2p°, 4to HM306pakaeTcs Cleayromeit

CXEMOW:

18 28" 2p*

A R R

[Ipu 06pa3oBaHMM XUMUYECKOH CBA3M aTOM yTJepoia MEPEeXOAUT B BO30YK-

JICHHOE COCTOSIHUE U OJIUH U3 2S-3JE€KTPOHOB MEPEXOIUT Ha 2p-0pOuUTAaIb!

1¢ 2st 2p°
N 4 s I
— /)
N

sp> — ruGpuIHbIE OpOUTAIN

B B030yXIE€HHOM COCTOSTHUM aTOM YTJepo/Ja HMMEET YeThIpe HEeCHapeHHBIX
SJEKTPOHA: OJMH 2S-3IEKTPOH M TPH 2p-3IekTpoHa — 15°25'2p°. Ilpu «cmemuBa-
HUU» OHOU 2S-opOuTtanu U Tpex 2Z2p-opOutaneil oOpa3yloTcs 4eThlpe OJMHAKOBBIC
Sp3-m6pm[HHe opouranu (Sp3-m6pnz[n3aunﬂ). Bce uetbipe Sp3-rH6sz[HHe opbura-

JIM CTPOT'O OPUSHTUPOBAHBI B IPOCTPAHCTBE, 00pa3ys Terpasip (puc. 2).
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109°28¢

Puc. 2. Obpa3oBanue 4eThIpex CBA3EH MEXKITy Sp3—rn6pnz[HHMH opOHuTaNIsIMU aToMa yriaepoja

u 1s-opOutasipio aTomMa BOAOPOJa B MOJIEKYJIE METaHa

Sp3-FH6sz[HLIe opOuTaNN MEPEKPHIBAIOTCS € 1S-OpOUTAIIMU YETHIPEX aTOMOB
Bogopoa. O0pa3yercs mpoyHas TETPAdAPUIECKAs MOJIEKYJTIa C YETHIPHMS S -CBS3SMHU,
KOTOPBIE HANPABJIEHBI MO YTIIOM 109028¢;[pyr K npyry (puc. 2). B monekynax ajika-
HOB B 0OPa30BaHNN S-CBs3eH BCEra yYacTBYIOT THOpHIHbIE P -opouTami. Hampu-
Mmep, mosekyna 3tana CoHg 0Opa3oBaHa mepekpblBaHUEM JIBYX THOPHIIHBIX OpOUTa-
neii atomoB yrieposa ¢ yriom 109°28¢mesxy ceszsmu C —H (puc. 3). Bo Beex apy-
I'UX ajJKaHax yrJIepoJiHas LeNb UMEET B IPOCTPAHCTBE (POpPMY 3HUr3ara Takke ¢ yrioM
B 109°28¢mexy ceszsvu C —H (puc. 4).

JUist aTOMa YIriiepo1a BO3SMOYXKHBI elle SP°- U SP-THOPHAN3AIIH, KOTOPBIE OITH-
CBIBAIOTCS B pa3/ielniax, MOCBAIIEHHBIX XUMHUYECKUM CBOMCTBAM HEIPEAEIbHBIX yTIiie-
BOAOPOIOB 1 OeH3oimy. O Tune rubpunuzanuu opOuTanel, y4acTByIOIIHUX B 00pa3o-

BaHHUHU CB)I3CI>1, CYJAT IO BCIIMYMHAM YTJIOB MCK/Y CBA3SMU B MOJICKYIJIC.

Puc. 3. Obpa3oBaHue MOJICKYJIbI 3TaHA
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/ )
109°28¢ | 0,154 um
0,25 um

+—>

Puc. 4. 3urzaroo0pa3Hoe CTpoeHUE YIIEPOHBIX Ienel

4.2. U30OMEPHUSI © HOMEHKJIATYPA AJIKAHOB

Bokpyr S-cBs3eit BO3MOXHO cBOOOHOE BpaiieHue. V3-3a 3Toro B roMosoru-
YECKOM Sy aJIKaHOB HAOJIOAETCs TOJIBKO M30MEPUS IETH, KOTOpas XapakTepHusy-
€TCSl Pa3’IMYHBIM MOPSIKOM COEIMHEHHUS aTOMOB yriepojaa. MeraH, 3TaH U IpOIaH
HE MMEIOT M30MepoB. byTan cymiecTByeT B BHIE IBYX M30MEpPOB; NEHTaH — TpeX.
C yBennueHHEM 4YHcClia aTOMOB yTiepoja B MOJIEKYJe YHCIO BO3MOKHBIX M30MEPOB
yBenuunBaercsa. ['excaH cymiecTByeT B BHIE NSATH M30MepoB, aekaH CigHz mmeer
CEMBJECHT ISTh U30MEPOB.

JIns cocTaBiieHMS Ha3BaHMM NPENCIBbHBIX YIJIEBOJOPOJIOB C Pa3BETBICHHOMU
[ENbI0, €0 PacCMAaTPUBAIOT KaK MPOAYKT 3aMEIIEHUsI aTOMOB BOAOPO/A Pa3INYHBI-
MU paJuKalaMi. 3aTeM MOCTYNaloT TaK.

1. Beibuparor B hopmyiie Hanbosee NIMHHYIO YIIIEBOJOPOJHYIO LIETIb U HyMe-
PYIOT aTOMBI yTIepoja ¢ TOTO KOHIIA, K KOTOPOMY OJIKe pa3BETBICHHE.

2. HazpiBaroT panukainpl (HauWHAs C MPOCTEHINETo) U MPH ITOMOIIU HUPp yKa-
3BIBAIOT UX MECTO y HyMEPOBaHHBIX aTOMOB yriiepona. Eciam y ogHOTO M TOTO Xe
aToMa yrJiepoJa HaxXOJATCS JBa OJWHAKOBBIX pajuKaja, TOr/Ia HOMEP MOBTOPSIOT
TBAXKIBI.

Ywucno 0IMHAKOBBIX PAJUKAIOB YKA3bIBAIOT MPH MOMOIIH YHCET Ha TPEYECKOM
S3bIKE (CHU-T[BA», KTPH-TPHU», KTETPA-YETHIPE» U T. 11.).

[TonmHOE Ha3BaHME NAaHHOMY YTIEBOJOPOAY JAIOT MO YHCIY aTOMOB YTJIEpOJia B
HyMepoBaHHO# nenu. Ha3Banusi yrieBogopoioB, HauWHAs C MEHTaHA, 00Pa30BaHbI
OT rpeueckux Ha3zBaHui yucen. J{ns oOo3HaueHHs (OPMYIBI YIIIEBOJOPOIOB HOP-
MaJbHOTO CTpOEHHS B Havaine (opmyisl Ha3BaHHs CTaBAT OyKBYy H: H-OyTaH,

H-TCKCaH U T. 1.
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4.3. DUBUYECKUE CBOUCTBA AJIKAHOB

Y HOpMaJIbHBIX AJKAHOB C YBEJIWYEHUEM JUIMHBI YTJIEBOJOPOJAHOW LENU IO-
BBILIAIOTCS TEMIEPATYPHI KUIEHUS U YBEJIUYHUBAIOTCS INIOTHOCTU. MéeTaH, 3TaH, npo-
naH U OyTaH MPU HOPMAIBHBIX YCIIOBUSX — Ta3bl, OT NEHTAaHA 0 IEHTaJeKaHa
(C1sHzp) — xuakoct, a ciaeayrone roMOJIOrH — TBEp/IbIe BellecTBa. Temiepary-
pa KUIIeHUS H-aJIKaHOB BBIIIE, YEM Pa3BETBICHHBIX U30MEPOB. AJIKAHbI HEMOJISIPHBI U
MO3TOMY MPAKTUYECKU HEPACTBOPUMBI B Boje. HOo OHM pacTBOpAIOTCS B OpraHuye-
CKHX PAacTBOPHUTENISIX, HAIPUMEP, B OEH30JI€ U YETHIPEXXJIOPUCTOM yriiepoje. B dmc-
TOM COCTOSIHUHU aJIKaHbI OCCIBETHBI M UMEIOT CJIa0bIH 3amax.

AJKaHBI MHUPOKO PACTIPOCTPAHEHBI B TIPUPOJIE, CONEPKATCS B HEPTH, TPUPOI-

HBIX U IIOITYTHBIX ra3ax.

4.4, XUMHNUYECKHUE CBOMCTBA AJIKAHOB

1. [Ipu OOBIYHBIX YCIOBHSX aJKaHbl XUMUYECKA MAJIOAKTHBHBI M HE pearupy-
I0T CO MIEJI0YaMH, KUCIOTaMHU U OKUCIUTENSAIMU. J{JIsl alKaHOB XapaKTEepPHBI peaKIuu
3aMellleHNsl, TaK KaK BCE aTOMBI B MOJIEKYJIE CBSI3aHbI IPOYHBIMU S -CBS3SIMHU.

[Tpu HarpeBaHWU aJKaHBI BCTYMAIOT B PEAKIMH 3aMEIEHUs ¢ rajoreHamu (pe-
aKIU¥ TaJOTCHUPOBAHUS), C pa30aBICHHON a30THOW (peaKkIuu HUTPOBAHUS) U KOH-

[EHTPUPOBAHHOW cepHOU (peakiuu cysib(GpUpOBaHuUs) KUCIOTAMHU.
CH, + Cl, %:%:@ CHsCl + HCl CH,+ HONO, %%%%@ CH3NO, + H,0
CHsCl + Cl, %:%:® CHoCl,+ HCl  CHa+ HOSOsH %%%® CH3SOsH + H,0
CH.Cl, + Cl, %%:® CHCls+ HCI
CHCI3 + Cl, %% ® CCls+ HCI

[Ipu HarpeBaHWU cMeCH MeTaHa ¢ XJIOpoM (peakius XJIOPUPOBAHWUS) BBIIIC
100°C nnm mpu ocBemeHNH 00pa3yeTcs CMeCh XJIOPOMPOU3BOIHBIX METaHA: XJIOpMe-
TaH, JIHUXJOPMETaH, TPUXJIOPMETAaH W TETPaxJOpMeTaH. JTa peaklusl Ha3blBaeTCs
LHeNHOM peaKuuen U OCyLIEeCTBIISIETCA B TPU CTaJUU.

A. UHunuupoBanue (3apo:kaeHue menu). ['OMOJMTHYECKOE paCIICIICHHE

MOJIEKYJIBI XJIopa ¢ 00pa3oBaHUEM CBOOOHBIX paaukanoB: Clx

cllcl %Mo cle +
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CBoOOgHBIE paJWiKaIbl — 3TO aTOMBI WJIM TPYIIBI aTOMOB C HECIApECHHBIMU
anektpoHamu (XH, XCl, xCH3)
b. PasButne menu. Panukansl Xjopa B3aMMOJIEMCTBYIOT C YIVIEBOJIOPOJOM M

00pa3yrTcsi CBOOOTHBIE YTIIEBOIOPOIHEBIE PaJIUKAIIHI.

H
*..
CIl + HiCeH — H2Cl + » CHj3

H

CBOOOIHBIE YTIIEBOJOPOAHBIE PAJAMKAIBl B3aUMOJIEHCTBYIOT C MOJEKYyJIaMu

XJIopa 1 00pa3yoT cBOOO HBIE paIUKaJIbl XJI0pa:
CHsx+ Cl : CI ® CH3Cl + xCl
B. O0psbIB nenu. Pagukansl cCoeAUHAIOTCS € IPYT APYTOM:
Cl»%>Cl ® Cl,
CHax+ CHz ® CH3—CHj
CHzx+ >Cl ® CH3Cl

2. Bce mpenenbHbIC YIVIEBOJIOPOIBI TOPSAT ¢ 00pa30BaHMEM OKCHJIA YIiepoja
(IV) u BoBI:
CH; +20,® CO, + 2H,0

3. [Ipu cunpbHOM HarpeBaHwu 0€3 JOCTyNa BO3JyXa MpenelbHbIE YIIeBOA0PO-

JbI pa3jaararoTcs.

CH, %¥%¥e C + 2H,
2CH, %%%#e H-C° C—H + 3H,
CH;— CH3 %%¥%%e H,C = CH, + H,
4. B npucyTCTBUM KaTaJdU3aTOPOB M IPU HArPEeBaHUU YTIEBOJIOPOJOB HOP-

MaJIbHOTO CTPOCHUA NPOUCXOJIUT PCAKIMA U30MEPU3ATNU U O6pa3OBaHI/IC YIJeBoa0-

POaOB pa3BCTBJICHHOTI'O CTPOCHUA.

£ AIC]
CH3 — CHz — CH, — CHy — CH3 %5 %:%® CHs — CH — CH, — CH3
|
CHs

Peakuus nzoMepuzanuu HE MPOUCXOIUT, €CIH YIJIEBOJIOPOL COIEPKUT B MO-

JICKYJIC MCHBIIC YCTHIPCX aTOMOB YTJICPOAa.
16



BOMnPOCKHI U YITPA’KHEHUS

1. Kakwue 35meMeHTHl BXOJAT B COCTaB yIII€BOJAOPOIOB?

2. Kak nensitcs yrieBoaoponbl B 3aBUCHMOCTH OT XapaKTepa CBA3CH MEXIy
aTOMaMH B YTJIEPOIHOM 1enu?

3. Hammmute oOmryro ¢opmyny mnpenenbHbIX yrieBoaoponos. llpusennte
MPUMEPHI PEENBbHBIX YTIEBOIOPOIOB.

4. UYto Ha3BIBAETCS TOMOJIOTHIECKHUM psiioM? UTo Takoe romoioru?

5. HazoBwure nepBbie OeCATh WICHOB TOMOJIOTHYECKOTO PsAa aTKAaHOB U COOT-
BETCTBYIOIINE UM PaJIHKAIbI.

6. Kakyro reomerpuueckyio ¢popMy UMEET MOJIEKyJia MeTaHa? YKaKUTe 3Ha-
yeHue yriaa mexay cesazamu C —H B aToil Mosekyie.

7. Uto Takoe rubpuamn3zanus? Kakoil i ruOpuan3anuy XapakTepeH sk Me-
TaHa ¥ €r0 TOMOJIOTOB?

8. Kaxoii Tun m3omepuu cymecTByeT B psay ankaHoB? Kakue amkanbl He
UMEIOT U30MEPOB?

9. CocraBbTe CcTpyKTypHBIE (HOPMBI BCEX M30MEpPOB H-TeKcaHa. Ha3oBure mx
M0 MEXTyHAPOIHON HOMEHKJIAType.

10. CocTaBbTe CTPpYKTypHBIE (DOPMYJIBL

a) 3-3THIrenTaHa; 0) 2,4-TUMeTHITCKCaHa;
B) 2-MeTHII-3-3TUIITCIITaHa; r) 3-MeTHI-5-3THIrenTaHa.

11. Kakue peakuun Haubosee XapakTepHbI IS AIKaHOB?

12. bpom pearupyer ¢ MeTaHOM OJI00HO XJ0py. Hamumure ypaBHeHHs peax-
UM 3aMeIICHU.

3AJAYN

1. Kaxkoii 00beM Bojoposa (H.y.) oOpa3yercsi Ipy NOJHOM TEPMHYECKOM pas-
noxxenuu 2 mosib Metana? (Otser: 89,6 i).

2. Kakoii o0beM Bo3myxa (H.y.) moTpeOyercs Uil MOJHOTO COKUTAHUS CMECH
3 monbs merana u 20 i 3TaHa, ecnu Bo3ayx comepxut 20,94 % xucmopoaa mo oobe-
my? (OtBer: 880,61).

3. 4,3 r OpraHMYECcKOro BEIIEeCTBa COXIIN B Kuciopoae. O6pazoBanocs 6,72 1
yriIleKuciaoro raa u 6,3 r Boapl. I[10THOCTH BemecTBa Mo BOAOPOIY paBHa 43.
Omnpenenuth Gopmyiy oprannueckoro Bemectsa. (OtBer: CgHyy).

4. Tpwu cropannu 0,56 1 (H.y.) H-OyTaHa MOJYYWIN YIIIEKUCIBINA Ta3a. DTOT ra3
IPOIyCTHIIN Yepe3 26,7 M1 pacTBOpa TMAPOKCHIA KaJIns ¢ MacCoBO foiei ero 32 %
(mmotHOCTh pactBopa 1,31 r/mi). OnpeaenuTe MacCOBYIO JIOJIIO COJIM B pacTBOPE TI0-
cJie MmporycKanus yriekucioro rasa. (Orser: 35,1 %).
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5. Ha cxxuranue 6 1 cmecu mponana u 6yrana uspacxoaoBaiu 37,2 JI KUCIOPO-
na. O0beMbI Ta30B M3MEPEHBI IPH HOPMAJIbHBIX yCIoBHAX. OnpenenTe cocTaB ra3o-
Bol cMecH B 00beMHbBIX 101X (%0). (OTBeT: 20 % npomnana).

TECTOBBIII CAMOKOHTPOJIb 11O TEME: «IIPEJIEJBHBIE YTJEBOJOPO/IbI»

1. Vkaxute Gpopmyiy NpeaeibHOTO YIIIeBOI0POIA:
a) C/Hua; 0) CgHs; B) CsHs; r) CeHia.
2. YKaXuTe Ha3BaHHE NPEJEILHOTO YIIIEBOJA0PO/a, KOTOPBIH MMEET OTHOCH-
TEIBHYIO TNIOTHOCTH TI0 BOJOpoay 36:
a) reKcaH, 0) neHTaH, B) IIPOMaH; Tr) OyTaH.
3. Ykaxure ¢GopMyiy NpeneIbHOro yrieBOAOPOJa, KOTOPBIH COIEPIKUT
20 aTomoB BOIOpOJIA:
a) CgHz;  0) CoHzo;  B) CioHzo; 1) C7Hoo.
4. YKaXuTe reOMeTpHIecKyIo (hopMy MOJIEKYIBI XJIOpodopma:
a) uHEeWHas; 0) mupaMuaaibHas; B) IUIOCKOCTHAs; T) TeTpadapuyuecKas.
5. Ykaxure coelMHEHUE, KOTOPOE SBJSCTCS HM30MEPOM H-TICHTAHA!

a) CH3—(|:H —CH3 6) CH3—(|:H —CH2-CH3
CHjs CHs

B) CH3—CH2—CH2—(|:H2 F) |CH2_CH2_(|:H2

CH3 CH3 CH3
6. YkaxuTe 9rciio u3oMepoB st coequHeHust hopmyisl CoH4Br:
a) 3; 0) 4; B) 2; r) 1.

7. YKaXuTe COeIMHEHHE C MAKCUMAJIbHOM TEMIIEpaTypOi KUIICHHUS:

a) H-TICHTaH; ©0) M30MEHTaH; B) 2,2—TUMETHINPOIAaH; TI) U300yTaH.
8. VYkaxuTe 4rciio n30MEpOB ISl alIkaHa C MOJIEKYJISIpHOU Maccoli 86:

a) 5; 0) 4; B) 2; r) 3.
9. Kakas peakiusi XxapakTepHa ISl PECIbHBIX YTIEBOI0POIOB:

a) oOMeHa; 0) 3aMCIICHUsS; B) COCAUHCHHS; T) PUCOCTUHEHUS ?
10. VkaxuTe, Kakoe U3 BEIISCTB SABISCTCS TBEPABIM IPU KOMHATHOU TemIepa-

Type. a) CHy; 6) CeHug4; B) CsHyo; F) CyoHuao.

11. AnkaHbl pacTBOPSIIOTCS:

a) B IUCTWLIMPOBAHHOM Bojie;  ©) OeH3oure;

B) METaHOJIE; ) B BOJIOTIPOBOJIHO BOJIE.
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12.

13.

VYkaxuTe, Kakoe BEIIeCTBO OyEeT pearupoBarh ¢ H-OyTaHOM:

a) epMaHraHaT KaJus B IEJIOYHOU Cpelie;

0) mepMaHraHaT KaJlusi B KUCJIOH cpejie;

B) XOJIOJTHBIN pa30aBIEHHBIA PACTBOP a30THOM KHCIIOTHI;

r) OPOM IIPH OCBEIICHHH CBETOM.

Oxapakrepu3yiTe roMOJIOTH METaHa:

a) otimyarorcs Ha rpymry —CHo- ;

0) umeroTcs ra3000pa3Hble, KUIKUE U TBEP/IbIC BEIICCTBA;

B) BCE IMPEJICIIbHBIC YIIICBOIOPOIbI TOPAT C 00pa30BaHUEM OKCHIA YIJIepo-

na (IV) u Bogw;

F) Ha3BaHUs yrjICBOAOPOAOB UMCIOT OKOHYAaHHC -aH.

Cng

14. Oxapakrepusyiite coenunenne. CHaz — CI — CHj;
CHs3
a) ajkaH; 0) yIJieBoI0pO] pa3BETBICHHOTO CTPOCHHS;
B) UMeeT 0oJiee BRICOKYIO TEMIIepaTypy KUIICHHS, YeM H-TICHTaH;
) U30Mep NeHTaHa.
15. Kakwue BemecTBa 00pa3yroTcs MpH XJIOPUPOBAHUN METAHA!
a) XJIOPUCTBIA BOJOPOI; 0) JUXJIOPITAH; B) TUXJIOPMETaH; T) Xjg0podopm?
16. Kakue mapbl COeJMHEHUH SBIISTFOTCS] TOMOJIOTaMU OTHOCHTEIIHHO JPYT JpyTa:
a) IIPOTIaH U IUKJIOTPOTIaH, 0) IponaH 1 H-TICHTAH,;
B) 1-xuiopriponad u 1-xs0pOyTaH; r) H-OyTaH U 2-METHIIPOTIaH?
17. OxapakrepusyiiTe CBOOOIHBIE PAJTHKAIIbI
a) 00pa3yIoTCs IPU TOMOJIUTUYECKOM PACIICIUICHUU KOBAICHTHOM CBSI3H;
0) IMCIOT HEeCIIapEHHBIE YJICKTPOHHI,
B) pEarupymoT C YIJIEBOJOPOJaMH C OOpa30oBaHHEM YIIIEBOJIOPOIHBIX
paJIMKaoB.;
') COCIUHSIOTCS IPYT C IPYTOM.
18. Kakwue yriieBoiopoibl He BCTYIAIOT B PEAKIIUH H30MEPH3aIlHU:
a) MmetaH; ©0)9TaH; B) npomnaH; Tr)OyrtaH?
19. YkaxxuTe Ha3BaHHE aJIKaHa, B MOJIEKYJIE KOTOPOTrO cojepxurcs 16 cBszeit
S-THIA:
a) mporaH; ©) OyraH, B) IGHTaH, T) JTaH.
20. Kakue ¢akTopbl CMECTST BIIPABO PaBHOBECHE MpoIiecca

2CO(r) + 5H,(r) — C,Hg(r) + 2H,0(r):
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a) MOHIDKEHUE JaBICHUS;

0) NMOBBINICHUE TABJICHUS;

B) IOTJIOIICHHUS [TaPOB BOJIbI KOHIICHTPUPOBAHHOW CEPHON KHCIOTOM;
) IPUMEHEHHUE KaTan3aropa’?

5. HEIIPEJAEJIBHBIE AIMOATUYECKHUE YI'JVIEBOIOPO/bI

HenpenenbHbIMU MM HEHACBIICHHBIMU YTJIEBOJOPOAAMHU HA3bIBAIOTCS YTJIE-
BOZIOPOJIbI, B MOJIEKYJIaX KOTOPBIX aTOMBI YIJIEPOa CBSI3aHBI MEXAY COOOU KpaTHBI-
MU (IBOMHBIMH WM TPOWHBIMH) CBsI3IMU. HamOolniee BaKHBIMH U3 HETpEAEIbHBIX
anmidaTuaecKkux yrieBoJA0POIOB SBISIOTCS YTHUICHOBBIC, IUEHOBBIC U allETUICHOBHIC

YIJIEBOAOPOIBL.

5.1. DTUJIEHOBBIE YTJIEBOJOPO/IbI (OJE®HHBI, AJTKEHBI)

OTUJICHOBBIE YIIIEBOJAOPOIBI UMEIOT OAHY JIBOWHYIO CBSI3b M 00IIyI0 (hopmyTy
CiHan. Ilpocreiimee coequnenue ¢ aBoitHON cBs3bio — 310 3TWwieH CH, = CHy. B
MOJIEKYJIE 3THJICHA TOSIBISIIOTCS CBA3H M S-, U P-THna. COrjaacHO SKCIEPUMEHTAIb-
HBIM JIaHHBIM, BCE IIECTh aTOMOB PACIIOJIATal0TCs B OJHOM TUIOCKOCTH M YTJIBI MEXKIY
cBsi3siMH oueHb Omm3kn Kk 120° (puc. 5). [Inockoe cTpoeHne MOJEKYIIBI U YOI MEXKIY
cBs3siMu 120° TO3BOJISIIOT CYUTATh, YTO JUIsI 0Opa30BaHUS S-CBA3EH KaXKIbBI aTOM
yTIepoia COSTUHSETCS C TPEMs APYTUMH aToMaMu (OJHUM aTOMOM yTiiepoja U ABY-
Msi aTOMaMHu BOJopoja). B 3ToM citydae B THOpMAM3AIMH yYacTBYIOT TOJIBKO TPHU
AJEKTPOHHBIX O0JaKa — OJHOTO S-3JIEKTPOHA W ABYX p-3JeKTpoHOB. [Ipomcxomut
spP-rubpuamsanms (puc. 5). Ho y KaJI0ro atoMa yriepoja OCTaeTcs MO OJHOMY

P-3JIEKTPOHY, 00JI1aKa KOTOPBIX HE YUYaCTBYIOT B THOPHUAM3AIIHIH.

;- L 2
| Sl

Puc. 5. Cxema oOpa3oBaHHs S-CBsi3€il B MOJICKYJIE 3TUJICHA
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Puc. 6. Cxema 00pa3oBaHus P-CBSI3H B MOJICKYJIE STHIICHA:
a — G0OKOBOE TTepeKphIBaHNE 00IAKOB P-2JIEKTPOHOB; 6 — pacmupesenicHue ooIero odaaka P-CBa3u
HaJl TUIOCKOCTBIO U O INIOCKOCTBIO aTOMHBIX sIIIEp

Ocu 3THX 3JEKTPOHHBIX 00JIAKOB HANPaBJICHBI MEPICHANKYISIPHO TUIOCKOCTH
MOJIEKYJIBl U TIEPEKPBHIBAIOTCS MEXIYy COOOW BBINIE M HIDKE IIIOCKOCTH MOJIEKYJIBI.
OOpa3zyeTcsi BTOpOW THUIT CBSI3M MEXKIY aTOMaMH yIyiepoja. JTa CBsI3b HA3bIBACTCA
p-cBsi3bio (puc. 6).

Taxkum oOpa3zom, yriiepoa — yriiepoJaHas JBOWHAS CBSI3b B MOJIEKYJIax dTHUIIE-
HOBBIX yIJIEBOJOPOAOB COCTOUT U3 OJHOM S- U OJXHOU [P-CBS3H.

Paccrosinne mexay LEHTpamMu aTOMOB YIJI€pOJia B MOJIEKYJIE 3THIIEHA PaBHO
0,134 um, a B mosiekysie 3tana oHo paBHO 0,154 um. pP-CBs3b B ATUICHOBBIX YTJIEBO-
nopojaax 0osee ciadas, 4eM S-CBS3b.

N3omepusi 1 HOMeHKJIaTypa. Ha3zBaHus STHICGHOBBIX YTIIEBOJOPOJOB 00pa-
3YIOTCS OT Ha3BaHUs AJIKAHOB, M3MEHSSI OKOHYAHUE -aH Ha -e¢H (ITCH, mpoIlieH, OyTeH
U T. 1.). YacTo MPUMEHSIOT CTapoe OKOHYAHME -WJIeH (ITHJICH, NPOIWICH, aMHUJICH
BMECTO NIEHTHIICHA). BIOUpaIOT caMyo JUIMHHYIO YTIEPOIHYIO el U HyMEPYIOT ee
C KOHIIa, K KOTOPOMY OJIFKE PaCIOIOkKeHa JABOIHAS CBS3b.

VY ankeHoB, HauMHasi ¢ OyTeHa, HAOIIOAaeTCs CTPYKTYpHAs U30MEPHs U TMPO-
cTpaHCTBeHHas u3oMepus (1uc- u TpaHc-). CTpYKTypHAs H30MEPHUs XapaKTepU3yeTCs
Pa3BETBIICHUEM YIJIEPOJHON LENH WJIM MOJOKEHUEM JBOMHOW CBSI3H; MPOCTPAHCT-

BEHHAs M30MEpHUS — OTCYTCTBHEM CBOOOIHOTO BpAUICHHUS BOKPYT JBOWHOW CBS3H.

21



Hampumep: n3omepus 2-metuin-nponeHa-1 o0bsACHAETCS pa3BETBICHUEM yTIEPOIHON

nenu; OyTeHa-2 — U3MEHEHHEM TIOJIOKECHHUSI IBOWHON CBSI3H.

1 2 3 4 —C_
CH, =CH- CH, - CH, o= GGl
OyTen-1 CHs

2-MeTui-nponeH-1

CH CH
3\ - 3 H “~ /CH3
C= C\ C= C\
H- H CHs~~ H
1uc-0yTeH-2 TpaHc-OyTeH-2

Ecnmu B MOJICKYJIaX €CTb 3aMCCTUTCIIN U HBOﬁHaﬂ CBA3b, TO HyMCpallui0 HaAYU-

HAIOT C TOTO KOHIIA [[eNH, K KOTOpOMY OJIFKe BOIHAs CBSI3b, HAIPUMED:

5 4 3 2 1
CH, - (|3H- (|3H:CH- CH,
CH; CHjs

3,4 TuMeTWITIEHTEH-2
[{uc- m TpaHC-OyTEHBI SIBJISIOTCS MPOCTPAHCTBEHHBIMU M30Mepamu (crepeo-

U30MepamHu).

IHoanyyenne ankeHoB. Yame BCero ajakeHsl MOIY4YarOT B PE3yJIbTAaTE PEaKLUi

OTILEIUICHHUS U MPHU KPEKUHTe HEPTAHBIX IPOTYKTOB.

1. OTieryieHUE BOJbI OT CIIUPTOB (IeruapaTaius):

(Al203, HaSO4c0mm ), ZNCl2)
CH3—-CH-CH,;—-CHs . CH;—-CH =CH —-CH3 + H,O
|

350-450°C

OH

2. OTuiemyieHue BOJOPOJia OT aJKaHOB (IEruapUpOBAHUE, IETHIPOTCHU3AIIN)

npu temreparype 450-650°C B npucyrcrBuu karamusatopa (Cr.03, Al,03 + KOH):

CH;-CH,-CH,-CH3;® CH;—CH=CH-CH;+ H,
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3. OTierieHre raJloreHOB OT JUTAIOT€HOPOU3BO IHBIX

CH3 - (|3H — (sz +7Zn ——» CH3—-CH =CH, + ZnBr,

Br Br

4. OTiIemieHre rajJoreHoBOI0po/ia OT TrajJOreHONPOU3BOJHOTO B IPUCYTCTBUU

CIOMPTOBOTO pacTBOpA LICIIOYH.

CH3—CH2—C|3H—CH3 —» CH3—CH=CH-CH3z+HBr

Br

5. Kpekunr HeQTSHBIX TIPOTYKTOB:
CH3 - CH2 - CH2 - CHg ® HzC = CH2 + CH3 - CHg
OOpasyercsi cMeCh alTKaHOB M AJIKEHOB, KOTOPYIO Pa3AesiuTh Ha alKeHbI U al-
KaHbl 0YEHb TPYAHO.
IMonyyenue 3THJICHA.
1. Orunen B 1abopaTopuu MOIYYarOT NIPU HarpeBaHUU CMECH 3THIIOBOTO CIIHP-
Ta C KOHUEHTPUPOBAHHOM CEPHOM KUCIOTOM:
HZSO4(K0HH.)
CHOH ———  » H,C=CH,+H,0
t>140°C

2. B IpOMBITINIEHHOCTH ATWICH TMOJYYar0T JACTUIPUPOBAHUEM dTaHA WM 4Yac-
TUYHBIM T'HJIPUPOBAHUEM Al[CTUJICHA!
CH; —CH3;® H,C=CH, + H,
HC®° CH+H,® H,C =CH,
duznueckue cBoiicrBa. Husmue ankeupl-ra3sl, ainkeHdsl oT Cs 10 C14 — XKUI-
KOCTH, BBICIIHE aJIKEHbI — TBEPJIbIC BEIIECTBA. TeMneparypbl KUIEHUS U INIOTHOCTH
AJIKEHOB YBEIIMYMBAKOTCS C YBEJIWYECHUEM JUIMHBI YTIIEPOJHOM enu. B ankeHax snek-
TPOHHAsA IUIOTHOCTH MOBBINIEHA Y JBOMHOW CBA3U. Bce aIkeHBI MpakTUYECKU HEpac-
TBOPHUMBI B BOJIE, MaJIO PACTBOPUMBI B CITUPTAX.
Xumuueckue cBoiictBa. P-CBsi3b JIETKO pa3pylIaeTCs MO BIUSIHUEM pa3indy-
HBIX PEAareHTOB. JTO OOBSCHAETCS MEHBIIEH MPOYHOCTHIO P-CBS3U, TaK KaK JJIEK-
TPOHHBIE 00J1aKa MEPEKPHIBAIOTCS B 3TOM CJlIydae BHE TIOCKOCTH MOJIeKyIbI (puc. 6).
[ToaTOMy ankeHsbl Jierye BCTYNAOT B XUMUYECKHE pEeaklvu, YeM aikaHbl. [ anke-

HOB XapaKTEPHbI PEAKLINU ITPUCOECTUHEHUS 110 IBOMHOU CBA3U.

23



1. IIpucoenuHeHue Boaopoaa (ruaipupoBaHue):

Pt
CH;—CH=CH,+H, — » CH3; —CH; —CH3s
t

2. [IpucoennHenne rajioreHoB (raJioreHMpoBaHue):
CH2 = CH2 + C|2 ® CH2C| — CHzCl
CH3; — CH = CH, + Br, (obpomnas Boga) ® CHz; — CHBr— CH,Br

3. [IpucoennHeHne rajoreHoBOI0PO/IOB:
H,C =CH,+ HBr ® CH;—CH,Br
H,C = CH, + HCl ® CH3;— CH.CI
[IponuieHn u apyrue ajgkeHbl pearupyroT ¢ raJoreHOBOJOPOaMHU M0 MpaBUIY
B.B. MapkoBHHKOBa: BOJOPO/ MPUCOEIUHIETCS K HanOojee, a aToM rajoreHa — K
HavMEHee THIPUPOBAHHOMY aTOMYy YIJIepoJia:
CH,=CH-CH3+ HBr® CH;—-CHBr—-CHj;
4. Mpucoeannenne BoAbI (ruapaTanusi):
CH, = CH, + HOH %:%#4® CH.CH,OH
CH;— CH = CH, + HOH ® CH;— CHOH — CH,q
IIpucoennHenne BoAbI K AIKEHAM UAET 1o npasuity B.B. MapkoBHukoBa.

5. OkucieHne. AJKEHBI JIETKO OKUCIAIOTCA. BoaHBIN pacTBOp mepMaHranara

kanust KMnO, okucisier STHIEH B dTHIIEHTIMKOJIb.
3CH, = CH5 + 2KMnQO,4 + 4H,O0 ® 3CH,OH — CH,OH + 2MnO, + 2KOH

DTy peakiuio, KaKk ¥ PeakIfio ¢ OPOMHOU BOJOM MPUMEHSIIOT JIJIsi Ka4eCTBEH-
HOTO OOHApyXEeHHS alKeHOB. B Kuciopone, B BO3JyXe aJIKEHBI TOPSAT CBETSIIUMCS
MJIaMEHEM:
CoHs + 30, ® 2CO, + 2H,0
6. IMoaumepuszanus. [Tonmmepusanus — 3TO TpoIecc, MPU KOTOPOM He-
OoJIbIIIKe MOJICKYJIBI (MOHOMEDBI) COCIUHSAIOTCS APYT C APYroM ¢ 00pa30BaHUEM BbI-
cokomosiekyssipHoro coeaunenus (BMC). [lpu nmomumepusaiuu MOJICKYJIbI ajlKeHa

COEJUHSIOTCS 10 MECTY pa3phiBa JBOWHOU CBS3H!

CH2:CH2+CH2:CH2+ ... ® -CHz—CHz—CHz—CHz-
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win: N CH, = CH, ® (-CH,—CH,-),,, rne n — crenens nonmmepusanuu (ducio
MOJIEKYy]l MOHOMepa). M3BeCTHEI MOJIUMEPBL: MOJIUATUIEH, HOIUIPOIMIEH, HOIHOY-
THJIEH U JPYTHE.

IlpuMeHeHHe AJIKEHOB. AIIKEHbl NPUMEHSIOTCS Ul HOJYYEHHUsS AIKMIIIajo-
Ie€HUJI0B, CIMPTOB, IIOJMMEPOB U JPYTUX COEJAUHEHU. DTHIIEH yCKOPSAET CO3PEBAHHUE
LIUTPYCOBLIX M 00JIaJaeT aHECTE3UPYIOIIUMMH CBOWCTBAMH. AJIKEHBI TOKCHYHBI IS
4esIoBeKa.

BOMnPOCHI ¥ YITPA’KHEHUS

1. Kakwue yriieBogoposl Ha3bIBAIOTCS HEMIPEACIbHBIMA ?

2. Kakue HempeaenpHbIE YriIeBOJOPOABI HA3BIBAIOTCS ankeHaMu? Hamwmure
obmyro GopmyIry anKeHOB.

3. Vkaxute THN THOpHIM3AIMU OpOWTAICd aTOMOB YIJIEpOJa, CBS3aHHBIX
JBOWHOM CBA3BIO B MOJIEKYJIAX AJIKEHOB.

4. B deMm paznmune MEXIy S- M P-CBA3BIO B Mosiekylse stuieHa? Kakas u3
cBs3eit menee mpoyHas? OOBSCHUTE TTOYEMY .

5. Kakue Buabpl n30Mepuu HaOMIOAAOTCS y MPEACTbHBIX U HEMPEIEIbHBIX yT-
neBoaopoaos? [IpuBeauTe mpumepsl.

6. CocraBbTe CTPYKTYpHBIE (POPMYIIBI H30MEPHBIX YTIEBOIOPOAOB, HMEIOIINX
MOJIEKYJISIpHYIO Maccy S56. Ha3zoBure n3omepsi.

7. Tloyemy 4mcIiO M30MEPOB y YIIJIEBOJOPOJOB pPsifa dTUJIEHA OOJbIIE, YEM Y
MpeAeNbHBIX YTIEBOAOPOAOB? [l MOoKa3aTenbCTBa MPHUBEANTE M30MEPHI YTIIEBOAO-
ponoB ¢ MonekysapHeiMH hopmynamu CsHip 1 C4Hs.

8. YkaxuTe M30Mephl U3 YHCIa T€X BEIIECTB, (HOPMYJIIBI KOTOPHIX MPUBEACHBI

HUXE.
a) CH, = ? —CHj; 0) c|:H2 — cltH —CHjs B) CH, = CH — CH= CH,
CHs CH, -CH,
r) leHz - leHz 1) CHs—CH = CH-CH,~CH; €) CH3—CH =CH —CHj3
CH, -CH,

9. [laiiTe Ha3BaHMs N0 MEXIYHAPOIHONW HOMEHKIIATYPE CIECIYIOIIUM YTJIEBO-
IOpOJIaMm:

a) CH2:|C—CH2—CH3 0) CHg—CHzlc—ClH—CHg—CHg
CH; CHs CoHs
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i
B) CH, :CH—(lj—CHg r) CHs—(llH—|C=CHz

CHg CHS CHS
10. Cpenwu BeriecTB, GOpMyIIbl KOTOPBIX IPUBEACHBI HIDKE, YKAKHUTE: H30MEPHI
u romoJjoru nenrena —a) CHz; — CH = CH, — CHj3

6) CH;—C =CH -CHs; B) CH3 —CH, — CH,—-CH = CH;

CHs
r) C|?H = C|?H 1) CHs — CH, — CH, — CH, — CH3
CH; CHs
H,C — CH,
H,C CH,
A /
CH,

e)
11. CocraBbTe CTpYyKTypHBIE (POPMYJIBI CIASAYIOUINX yTIEBOIOPOIOB!
a) 3-3THi-TenTeHa-2; 0) 3,3 numMeTninenTeHa-1;
B) 3-MeTHI-4-3THIITeKCeHa-2.

12.V kakux "3 TPHUBENCHHBIX HI)KE COCIUHEHHH BO3MOXHAa LHC-TPAHC-
uzoMmepusi: a) OyreHa-1; ©0) meHTeHa 2; B) 2-MeTHIOyTeHa-2; T) 2-METHIIPOIECHA?
[TpuBeaure GpopmMyIBl H30MEPOB.

13. Kak mony4aroT 3THJIEH U yTIeBOMOPOABI psina sTwieHa? Hamummure ypas-
HEHUS COOTBETCTBYIOIIMX PEAKILIMM.

14. Kakue peakmuu SBISIOTCS KauyeCTBEHHBIMH pPEaKIMsIMH Ha ankeHsl? Ha-
MUIIUTE YPAaBHEHUS ITUX pEaKUil.

15. Coopmynupyiire npaBuiio MapkoBHHKOBa. Hamumure ypaBHEHHE peak-
IIUU B3aUMOJICHCTBUS MpoTieHa 1 OyTeHa-1 ¢ GpoOMHUCTBIM BOJAOPOIOM.

16. Yro Ha3pIBaeTcs monmuMepusanuei? Hanumure ypaBHEHHE peakIny MOJIU-
MEpHU3alUHU IPONWICHA U TeTpadTOPITUIICHA.

17.T'ne mpuUMEHSIOTCS STUJIEH U €T0 MMPOU3BOTHBIC?

18. Onpenenure MOJIEKYIAPHYIO (HOPMYITY STHICHOBOTO YTIJIEBOJA0POIA, MOJIE-
KyJIsIpHas Macca Kkotoporo: a) 98; 6) 126.
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3AAYN

1. Ilpu npomycKkaHuu dTHJICHA Yepe3 OPOMHYIO BOAY Macca CKIISIHKH ¢ OpOMOM
yBenmamiach Ha 14 rpammoB. Kakoit 00beM dTHiieHa (H.y.) MOTJIOTHIICS TIPU 3TOM?
CkoJbKO TpaMMOB 1rOpoMdTaHa moayduiocsk? (Oreer: 11,2 i)

2. Kakoit 00bemM Bojopoia MoryT npucoeauuuTh: a) 100 M mporena; 60) 3,5r
nenteHa? (Oreer: a — 100 mi1; 6 — 1,12 1)

3. CKOJbKO IMTPOB BO3Aayxa moTpelyercs mis cxuranus S0 1 mpommieHa
(#.y.)? (OtBet: 1071,4 n)

4. CKOJBKO TPAaMMOB TUXJIOPITAHA MOXKET OBITh MOJy4YeHO M3 cMecu 1 Moub
stiiieHa u 11,2 i1 xsopa npu HopManbHbIX yenoBusx ? (Oteet: 49,51)

5. Kakoit 06bem HCI (H.y.) Moxer mpopearupoBarh ¢ 60 r cMmecH, comepxa-
mieit 15 % CHCl3, 23 % rekcana u 62 % rexcena? (OtBeT: 9,92 1)

6. OnpenenuTe MOJSIPHYIO MacCy ¥ HanmumuTe (OpMyITy STUICHOBOTO YTIIEBO-
aopoja, eciu u3BecTHo, 4To 1,12 1 3Toro yrieBogoponaa pearupyer ¢ 8 r pactBopa
Opoma B xsopodopme ¢ maccoBoii goneit opoma 40 %. (Orser: C4Hg)

7. HeripenenpHBIA yriiepo] STUICHOBOTO psijia MPOpearupoBai ¢ xjiopom. Ilo-
JTYYUJIOCh BEMIECTBO, IIOTHOCTh MApOB KOTOPOTO IO BOojmOpoxay paBHa 63,5. Kakoit
yraeBogopo pearuposai ¢ ximopom? (Oteer: C4Hg)

8. Jlns cxxuranus 8 TUTPOB cMecH MeTaHa U dTwieHa notpedosanocs 100 mut-
poB Bo3ayxa (H.y.). Paccuurars cocraB ncxomHoit cmecu B 00beMHBIX T0JsX. O0B-
eMHas 701 Kucioposa B Bo3ayxe paBHa 21 %. (Otset: 37,5 % CHy; 62,5 % CoHy)

9. Kakas macca OpoMHOM BOJBI C MaccoBo# nojeit 6poma 2 % mosxer odeciBe-
TUTH 5,6 1 STHICHOBOTO YIJIEBOIOPO/Ia, TNIOTHOCTH ITAPOB 110 BO3ILYyXY KOTOPOTO paB-
Ha 1,937 YcranoBure Gopmyiny yrieBomopoaa. (Oreer: 2 kr C4Hg)

TECTOBBIII CAMOKOHTPOJIb
O TEME: «THJIEHOBBIE YIJIEBOJOPOIbI».

1. Vkaxute Gpopmyny 4-MeTHINIEHTEHA-2:
a) (CH3)2CH —CH =CH -CHg;; 6) (CH3)2C =CH-CH,—-CHg;
B) CH2 =CH - CH2 — CH(CH3)2, F) CH2 =CH - CH(CH3) — CH3.

2. YKaxuTe Ha3BaHUE COCIMHEHHUS, PECTaBIeHHOE (HOPMYIIOi

CHsz - C|1H —CH,-CH =CHoa:

CHs

a) 2-MeTWINeHTeH; 0) rekceH-1; B) 4-MeTwineHTeH; T) 4-MeTuimneHTeH-1.
3. Vkaxute ¢GopMyiry coeauHEHUs, KOTOpoe oOjamaeTr Iuc-, TpaHC-
nzomepueii: a) H3C —CH = CHy; 0) CH3CH = CHCHjg;
B) (CH3)2C = CHQ; F) CH3 —CH= CBrz.
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4. MouieKyna 3TUIeHa UMEET:
a) IATh S- ¥ OJIHY P-CBSI3b; 0) 1ATh S- U JBE P-CBS3H;
B) IIIECTh S- ¥ OJIHY P- =CBSI3b; T) ICBSITh S- U OJHY P-CBS3b.
5. Dmmnupuyeckas popmyna coenuaennss CH,. Monekymnsipaas Macca coeiu-
HeHus 42. Ero monexynsapHas ¢popmya:
a) CHy; 0) CoHy; B) C3He; r) C3Hg.
6. Uem oTimyarotcs Apyr ot apyra Oyren-1 u 6yren-27?
a) YKCIIOM aTOMOB YIJIEPO/JIa;
0) MecTOM pa3BETBJICHHS yIIIEPOJHON IETIH;
B) MECTOM PaCIOJIOKCHHUSI IBOMHON CBSI3H;
I) OTHOCUTEIbHON MOJIEKYJISIPHOI MacCou.
7. Yxaxute nzomepsl Oyrena-1:
a) nenteH-1; 0) OyTeH-2; B) 2-METWINPOIEH; T) 2,2-TUMETUINPOIICH.
8. Ykaxure cnocoObl MOTydeHHUs ATKEHOB!
a) OTUICTUICHHE BOJIBI OT CITUPTOB,;
0) JeTUIPUPOBAHKUE AJTKAHOB;
B) B3aUMO/ICHCTBHE KapOW/1a KaJabIUs C BOJOM;
) KPEKUHT He(YTAHBIX MTPOTYKTOB.
9. Ilpu nelicTBUM CIMPTOBBIX PACTBOPOB IIEJIOUYEH HA TAJOTE€HOIPOU3BOTHBIE
aJKaHOB 00pa3yroTCs:

a) aJKUHbI; 0) criupTHI; B) JIKCHBI, T) aJKaHBbI.
10. YkaxuTe, ¢ MOMOIIBI0 KAKOTO BEIIECTBA MOKHO OTJIMYHUTH T€KCaH OT I'eK-
ceHa (H.y.):
a) runpokcuna meau (11);  6) GpoMHO¥ BOJIBI;
B) BOJIOPOJIA; T) XJIOPHOU BOJBI?
11. Kakoe BemiecTBO 00pa3yercst Mpy B3aUMOICHCTBUHU 3THIIEHA C BOJOM:
a) areraiblerun, 0) nrTIIOBBIN 3dup;
B) TaHOJI, ) YKCyCHasi KHCIIOTa?

12. Kakoe BerecTBo 00pa3yeTcs MpyU OKUCIICHUN STUJICHA B PACTBOPE MEpMaH-
ranata kaaug KMnOy:
a) maBejeBasi KUCIO0Ta; 0) yKCyCHas KUCJIOTa,
B) STHUJICHIJIMKOJIb; T) TJIMICPUH?
13. VkaxuTe, K KAKOMY COCAMHCHHIO MPHUCOCIUHEHUE OPOMHUCTOrO BOJOPOIA
HE UJET o MpaBuily MapKOBHUKOBA!
a) CH,Cl - CH = CHCI + HBr ®; 0) CHF~CH =CH,+HBr®,
B) CH3—CH;-CH=CH;+HBr®; r)CH3—CH=CH-CH3;+HBr®.
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14. Ctenens moauMepu3aluy TOJUATUIIEHA C MOJEKyJsipHOW wmaccoi 1400
paBHa!
a) 25; 6) 100; B) 50; r) 75.
15. Kakue BemecTBa 00eclBEYNBAIOT OPOMHYIO BOIY:
a) MOJIMIIPONIWJICH;  0) IIUC-OyTeH-2;

B) TpaHC-OyTeH-2;  T) 2-x10pOyTeH-27?

5.2. IMEHOBBIE YTJIEBOJIOPO/IBI (AJIKAJUEHDBI)

K nreHoBBIM yTiieBo0poJaM OTHOCATCS OPTAaHMYECKUE COCIMHEHHS ¢ 00IIei
dbopmynoit ChH2n2, B MOJIEKYJIaX KOTOPBIX UMEIOTCS JIBE JBOWHBIE CBs3u. [IpakTude-
CKO€ 3HAYEHHUE UMEIOT JUEHOBbIC YTIIEBOIOPO/Ibl, Y KOTOPBIX JABOWHBIE CBSA3U pacIo-
JI0’KEHBI Yepe3 OJIMH yraepoaubiid atom. Hampumep, 6yraguen-1,3 CH, = CH — CH =
CHay, 2-metmnbyranuen-1,3 (uzonpen) CH, = C— CH = CH,

|
CHa.

OTO COETMHEHMS C CONPSKEHHBIMU JBOMHBIMU CBSA3SIMU.

Jlnst anmkaJueHOB XapaKTepHa CTPYKTypHas u3oMepus (pasHoe MOJIOKEHHE
JABOWHBIX CBSI3€H WJIM Pa3BETBIICHUE YIIIEPOTHOW IIETIN) U MPOCTPAHCTBEHHASI H30Me-
pust (IUC- U TPAHC-U30MEPHS).

IHosyyenue

1. JleruapupoBanue u aeruaparanus 3tanoia (peakius C.B. Jlebenena).

2CH3—CH,—OH 222200 CH, = CH - CH = CH, + Hp + 2H,0
425°C

2. JleruapupoBaHUE AJIKAHOB U AJIKCHOB!

A|203, Cr,0, — —
CH3—CH,—CH,-CH; ‘“Z=2=¢ CH;=CH-CH =CH, + 2H,
3 2 2 ®  500-600°C 2

CHs—CH—CH,—CH; 22250 CH,= C—CH = CHy + 2H;
| t°C

CH, CH,

— MgO, ZnO - _ —
CH,=CH—CH,—CHy MI2Z0  CH,=CH-CH=CH,+H
2 2 3 500-600°C ? 2n e
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XuMuveckue cBOMCTBA. AJKaJMEHbl BCTYNAIOT B PEAKLHUH MPUCOETUHEHUS.
[IpucoennHeHue rajJoreHOB WIM rajllOr€HOBOIOPO/IOB Y JUEHOBBIX YTJIE€BOJIOPOIOB C
CONPSKEHHBIMHU CBSI3SIMU TMIPOUCXOJUT MPEXKJE BCEro MO KOHI[AaM MoOJieKyJbl. Mner

pa3pbIB IBOMHBIX CBA3ECH:
CH,=CH-CH=CH,+Br,® BrCH,—-CH =CH — CH,Br
[Tpu uzbeITKE OpoMa obpasyercs 1,2,3,4 TetpabpomOyTaH:
CH,Br - CHBr —CHBr — CH,Br

byraguen-1, 3 u 2-mermn-6ytaauen-1,3 BCTynaioT B peakiiy MOJTUMEPU3AIHH
1 00pa3yroT KayuyKd COOTBETCTBEHHO: OyTanueHoBbIi (1) u nu3onpeHoBsIit (2)

NCH,=CH—CH=CH,® (-CH,—~CH=CH—CH,)n (1)

NCH,=C—CH=CH,® (- CHy—C=CH —CH,-)n 2)

ch, ch,

Kaydyku 001a1ai0T 377aCTUYHOCTBIO, T. €. CHOCOOHBI BOCCTAaHABINUBATE (POPMY.

OHM HENIPOHUIIAEMBI JUISI BOJIBI H T'a30B.
BOMNPOCHI U YIIPAYKHEHUSA

1. Kakue coeanHEHNs Ha3bIBAIOTCS TMEHOBBIMH yTIIEBOIOPOIAMU ?

2. Kakue BHIOBI HM30MEPUM XapaKTEPHBI ISl JAMEHOBBIX YIJIEBOIOPOJIOB?
[IpuBenuTe npuMepsI.

3. Kaxue peakmuu xapakTepHbI 1751 JUEHOBBIX YTIEBOJOPOIOB?

4. C noMomIblo KaKUX PeakIuil MOKHO OTJIMYUTh F'€KCaH OT TeKcaaueHa-1,2?

5. Kak monyuyuth OyramueHn-1, 3. a) u3 Oyrana; 0) u3 Oyrena-1? Hanumure
YPaBHEHUS pPEaKIUU.

6. Kakwue BemiecTBa MOTYT OBITH IOJTYYEHBI IPU THAPHUPOBAaHUY OyTanueHa-1,3?
Hanumwure ypaBHeHUS peakuil.

7. HazoBuTe 1mo MexayHapOJHOW HOMEHKJIATYpE BEIIECTBa, MOJIYYaroIIuecs
OpHu TMPHUCOSJAMHEHUH K MOJekyne Oyranuena-1,3: a) ogHOW MOIEKynsl Opoma;
0) oJHOW MOJIEKYJIbBI OPOMOBOAOPO/IA; B) JIBYX MOJIEKYJ OpOMOBOJOPOMA; T) ABYX
MOJIEKYJ Opoma.

TecToBBIIi CAMOKOHTPOJIb M0 TeMe: «/[HeHOBBIE YII1€BOI0POIbI»
1. ComnpsbKkeHHbIC aKaJueHbl UMEIOT JIBE JBOWMHBIC CBSI3H:
a) B JII0OOM I0JIOKCHHUH;
0) pasaeeHHbIe OJTHOW OIMHAPHOW CBS3BIO;
B) pas/esICHHbIC IBYMs WU 00Jiee OJIMHAPHBIMU CBS3SIMU,
T) HE pa3/ICJICHHbIC OJUHAPHON CBS3BIO.
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2. YKaXuTe, Kakoe M3 MEePEUYHCICHHBIX HI)KE COCIMHEHUH OTHOCHUTCS K CO-
MPSHKCHHBIM aJIKaIMCHAM:
a) Oyraauen-1,3; 0) Oyraauen-1,2; B) rekcaauen-1,5; r) nentaauen-1,4.
3. Ykaxure o0myro (HopMyidy TOMOJOTHYECKOTO PsAAa, B COCTaB KOTOPOTO
Bxoaut Bemectso CH, = CH — CH = CH»
a) CHon, 0) CiHono; B) CiHoneo; r) CiHons.
4. Kak Ha3bIBalOTCS YIIIEBOJOPOIbI, K KOTOPBIM OTHOCHUTCS U30IPEH:
a) mpeleabHbIe; ©0) STWICHOBBIC, B) allCTUICHOBBIC; T) JIMCHOBBIC?
5. Oxapakrepmsyiite coequnenne CH, = C— C = CH,

|
CHs CHs

a) pa3BeTBIICHHBIN YTIIEBOIOPO;
0) UMEIOTCS COTIPSIKCHHBIC IBOWHBIC CBSI3H;
B) 2,3 numeTmioytaauen-1,4;
r) 2,3 tumeTmioytaaueH-1,3.
6. byragmeHoBbIl KayuyK 00Opa3yeTcs B pe3yibTaTe peaKkiuu:
a) JIeruIpupoBaHus OyTaHa;
0) nonumepu3zanuu OyreHa-1,
B) MojiuMepu3anuu 0yraaueHa-1,3;
r) JeTUpaTAlllN U IESTHIPUPOBAHHUS ITUIOBOTO CIIUPTA.
7. Kakwne ucxoHpIe MOHOMEPBI IPUMEHSIOTCS JIJIS TOJTyYEHUS KaydyKOB:
a) sTwieH; 0) anetwieH; B) Oyraauen-1,3; 1) uzonpeH?
8. Ykaxwure cnocobs! nomydenus Oyraauena 1,3:
a) JIeTUIPUPOBAHKE ITAHA,
0) Aeruaparaius 3TaHoJa,
B) JeTUApUpOBaHue OyTaHa,
) OJIHOBpEMEHHasl IeTUpaTalysl U ACTHAPHUPOBAHHUE ITAHOIIA.
9. OxapakrepusyiTe KaydyK:
a) moJuMmep; 0) pacTBOpPHUM B BOJIC;
B) HEMIPOHMIIAEM JIJIsl BOJIBI U Ta30B; I) 3JIaCTHYEH.
10.YkaxwuTe BemiecTBa, C KOTOPHIMU B3anMoIecTByeT OyTaaunen-1,3:
a) pactBop nepmanranara kaiaust KMnQOy; 0) OpOMHUCTBIIT BOJIOPO;
B) pacTBop Opoma; ') METAJUTMYECKUN HATPHIA.

5.3. AHETWJIEHOBBIE YIJIEBOJOPO/IbI (AJIKUHBI)

AHCTI/IJICHOBBIC YIJIEBOAOPOABI — 3TO YTJICBOAOPO/bI, B MOJICKYJIaX KOTOPBIX

JIBa aTOMa YTJIEpOJia CBA3aHBI JPYT C IPYroM TPOHOH cBs3bio. JlymHa cBs3u C © C B
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ankuHax paBHa 0,120 am. O6mas popmyna ankunoB CHon . [IpocTeiimee coenunne-
HUE C TPOitHOH cBs3bpI0 — 3710 anermwieH HC © CH.

B momnekyne anernneHa aToMbl BOAOPO/A U YTIEpOJa PAcTOI0KEHBI Ha OJHOM
PSIMOM, TIOATOMY MOJIEKYJIa UMEEeT JTUHEHHOE CTpOeHHE. ATOMBI YTIIepoaa COSINHE-
HBI MEX]Ty COO0M OJHOM S-CBSI3bI0 U ABYMs P-cBsi3simu (puc. 7). B Momnekyse amneru-
JIeHa KaXIbI aTOMOM yTJIepoJa COeJUHEH S -CBA3SMHU TOJBKO C OJHUM aTOM YyTJepo-
Ja ¥ ¢ OTHUM aTOMOM BOJOPOJa, MOATOMY B THOPHIM3ALMH 3/1€Ch YYacTBYIOT OJIHA
S-opOuTaNIb M OJIHA P-OpOUTANIb KaXI0r0 aToMa yriepoaa (§p-rubpunusanus). B pe-
3ynbTaTe SP-TUOPUAN3AIUH B alleTUICHE y KaXI0TO aroMa yriepoja o0pas3yroTcs 1Mo
IBE THOPHUIHBIX Sp-opOUTaIN. DTH IBE THOPUIHBIE OpOuTan (OT KaKIOTO aTOMa I10
OJTHOMY) B3aHMHO TIEPEKPBIBAIOTCS] M MEXKJIy aTOMaMH yTriiepoja o0pasyercs S-CBS3b.
OcranbHbIe 1BE THOPHUIHBIE OPOUTANIN TIEPEKPBIBAIOTCS ¢ SOPOUTAISIMU BOJIOPOAA U
MEXIy HIMH B aTOMaMH YIJiepojia Toxe o0pa3yroTces S-cBs3u. YeTsipe (0T Kaxmaoro
aToMma yriepoja Mo JBa) HeTHOPUIHBIX P-OpOUTAIN PACIIONOKEHBI B3aMHO TIEpIICH-
IUKYJISAPHO U MEPICHIUKYISIPHO HANPABICHUSIM S-CBS3CH.

B sTux miuockocTsax p-opOuTaiy B3aMMHO NEPEKPHIBAIOTCA U 00pa3yrOTCs /IBE

P-CBsA3M, KOTOPBIC B XUMHYECCKHX PCAKIUAX JICTKO Pa3pbIBAKOTCH.

0,12
M

|
D

Puc. 7. Cxema oOpa3oBaHus P-CBSA3EH B MOJIEKYJIE alleTHIICHA!
a — TomapHO OOKOBOE MEPEKPHIBAHUE 00JIAKOB P-dJIEKTPOHOB; 6 — JBE B3aUMHO HEPICHIUKYIISP-
HBIE IJIOCKOCTH, B KOTOPBIX MPOUCXOAUT OOpa3oBaHue P-CBA3EH

N3omepusi 1 HoMeHkIaTypa. Ha3zBanus yrieBogopooB psija aneTuieHa 00-
pasyroTcs B pe3yJibTaTe 3aMeHbI cy(dpuKkca -aH B IPEICTbHBIX YIIIEBOIOPOIaX HA -UH

(3TuH, ponuH, OyTHH U T. 1.). Y aJKUHOB UMEETCSI CTPYKTYpHAsi H30MepHsi, KOTOpast
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OIIPEAEIAETCA PA3BETBICHUEM YIVIEPOJHOM LENH WIM IIOJOKEHUEM TPOWHOM CBS3H.
Hampumep, nentun CsHg oOpasyer cienyromnme n30Mephl:
HC®° C-CH;-CH;—- CH3—nentun-1, HC °® C - CH — CH3 — 3-meTunbyrtun-1,

I
CH3

CH3;-C° C—-CH,;—- CH3—nedrun-2.

AJIKUHBI ¥ aJKaJueHbl UMEIOT OAHY 001Iyto ¢opmyiy. [losTromy oHu sSBISIOT-
Csl I30MEpaMu 0 OTHOLIEHHIO Apyr Apyry. Hampumep, 2-metun-Oyraaunen-1,3, nen-
TuH-1, meHTnH-2 u 3-MeTun-0yTuH-1 sBisroTcs mzomepamu. OHU HMEIOT OOITYIO
dopmyny CsHg. M3oMepust Mexny COSAMHEHUSMH PA3TUYHBIX KJIACCOB HA3BIBACTCS
MEKKJIaCCOBOU U30MEPHUEH.

IMonyyenue. B maGopaTtopun ¥ MPOMBIIIIEHHOCTH AlETWICH MOIYy4YaloT MpPH

B3aMMOJICHCTBUY KapOuIa KalbIHs C BOJON 1 U3 METaHa.

CaC,+2H,O® HC?®° CH + Ca(OH)z
2CH, %%® HC ° CH + 3H,

Pdusnyeckre CBOMCTBAa. B roMOJIOrM4eckoM psily ajJkWMHOB IIEPBBIE YETHIPE

yjeHa — ra3bl, alKuHbl Cs—C15 — KUAKOCTH, OT C16 — TBEP/IbIC BEIIECTBA.

XyuMHnuecKkue CBOMCTBA
1. Peakunu npucoeqMHEeHHUS:

a) ['uppuposanue (MpUCOCTUHEHUE)

HC°CH —124, CH,=CH, —2, CH;—CHs
(Ni, Pt) (Ni, Pt)

0) ['anorenupoBanue
HCo cH —DB2, HC = CH __Br2, CHBr,-CHBr;
Br Br

bpomnas Bojma oGecrBeumBaeTcs. JTa peakiusl SBISETCS Ka4eCTBEHHOW Ha
aJKMHBI, KaK 1 Ha BCE HEHACHIILIEHHbIE YTJIEBOAOPOIBI.
B) [IprcoeanHenne rajJoreHoBO10pOI0B

__HA_  CH,=CHClI _HC  CH;—CHCl;

HC®° CH
BUHWJIXJIOPHU/T 1,1-nuxnopatan
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r) l'uaparanus anerwiena (peakius M.I'. Kydeposa). [Ipucoequnenue Bobl K
aleTUIICHY MPOMCXOJUT B MPHUCYTCTBUU Kartanu3atopa — cojei pryru (II) —
HQ(NO3),, HgSO,4. OOpasyeTcst yKCYCHBIH aibaeTul.

HC©° CH + HOH ® CH,CHO

2. Peakuuu okucjaeHust
a) ['openue (1OJHOE OKUCITICHUE)
2C,H, + 50, #ie 4CO, + 2H,0
0) Hemomnoe okuciaenue mox aeicTBHeM CHIbHBIX okuciautenacii (KMnQOy,
K2Cr:07)
CH;—C° C-CHz+ 3[O] + HLO® 2CH;—-COOH
PactBop KMnO, obecrniBeunBaercs. Peakius ¢ KMnO, — kadecTBeHHas pe-

aKIi¥sg Ha aJIKUHBI.

3. Peakuun nojaumepu3auuun
AJKUHBI MOTYT OOpa30BBIBATH JUHEHHBIE NUMEPHI, TPUMEPHI U TOJIUMEPHI,
LHUKINYECKUE TPUMEPHI.

HC®° CH + HC® CH %ICIH: CH,=CH - C° CH (BuHMIalIETUIICH)
4

3HC®° CH %—r CH,=CH-C?° C—-CH = CH; (muBuHHIAIICTUIICH)
4

yroib

3HCo cH X5  CgHg (6enson)

4, KucjIoTHBIE CBOHCTBA

B ornuuue oT 3TaHa M 3TUJIEHA AllETUIICH MPOSBIISIET CBOMCTBA OUYEHb CJIA0BIX
KHCJIOT, aTOMBI BOJIOPOJa B HEM 3aMeElIalOTCa aroMamMu metaiuia. Hampumep, npu
MPOIyCKaHUU alleTUJICHa Yepe3 aMMHUauyHble PACTBOPHI coJiel cepedpa U Meu BhINa-

JIAarOT OCAJIKU alleTHJIIEHUI0B.
HC©° CH +2AgOH ® Ag—C° C—Ag+ 2H,0
HC°% CH+2CuOH® Cu-C° C-Cu+ 2H,0

IIpumeHenue amerwjieHa. ALETHIEH SIBISETCS HUCXOIHBIM MPOIYKTOM st
MOJy4YEeHUs psiia XUMUYECKUX COCIUHEHUI: 3TaHOJa, YKCYCHOM KHUCIIOTHI, CUHTETH-

YECKOT0 KaydyKa U APYTUX COCIUHEHUN.
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BOMnPOCKHI U YITPA’KHEHUS

1. Kakue yrnmeBomopoanl HasbIBarOTCs ankuHamu? Kakoma oOmiast ¢dopmyna
TOMOJIOTHYECKOTO Psijia alKUHOB?
2. Hamummre cTpykTypHYI0 (OpMyiy BemiecTBa, M30MEPHOr0 OyTHHY, HO
NPHUHAISKAIIETO K IPYTOMY KIIACCY YTJIEBOJIOPOJIOB.
3. Kakwue THIIBI H30MEepUY XapaKTEPHBI I ATKHHOB? Hamuimure cTpyKTypHbIC
(bopMyJIBI HF30MEPOB NIEHTHHA U HA30BUTE UX T10 MEXTyHAPOJHON HOMEHKJIAType.
4. Hamumure cTpyKTypHBIE ()OPMYJIIBI BEIIECTB:
a) 3,3-numerunoyTuHa-1; 0) 4-MeTUITICHTHHA-2,;
B) 3-MeTmi0yTHHa-1; r) 1,4-nuxnopOyruna-2.
5. JlaiiTe Ha3BaHME 10 MEXIYHAapOJHOM HOMEHKJATYpE CIEIYIOLIUM

BEIIECTBAM:
a)CHg—COC—CliH—CHg ) CHy —CH, —CH —C° CH
CHs; CHs CHs
|
B)CH2=CH—?H—CH=CH—CH3 r) HC® C —C—-CHs
|
CHj; CHs

6. M3 kakuxX BEMIECTB MOXKHO MOJIYYHTh aneTwieH? Hamumure ypaBHEHUS
pEaKIui.

7. Hanumwure ypaBHEHUS peEaKIMil NPUCOEAUHEHUS, XapaKTEpPHBIX s
Oytuna-1.

8. Hammmmure ypaBHEeHHS Ka4U€CTBEHHBIX PEAKIUil 1JIs1 aJIKUHOB.

9. Kak nmonmyuyuTs XJ0p3TaH U3 aneruieHa? Hanummre ypaBHEeHHS peakui.

10. Hanmummte ypaBHEHUsI PEAKIMi, C MOMOIIBIO KOTOPBIX MOXKHO OCYIIECT-
BUTH CIEAYIOIIHE IPEBPALICHUSA:

MetaH ® anerunen ® BuHHIXIOpHUA ® MOIMXIOPBUHUI.

3AJAYN

1. Kakoii 00beM aneTwieHa (H.y.) MOXET OBbITh MOJy4YeH U3 1 KT TeXHUYECKO-
ro kapouaa kaneius, conaepxkaniero 30 % npumeceii? (OtBet: 245 i)

2. N3 100 r xapboHara Kanpus MOdy4YeH KapOouy kanpnus. Kakoit o0bem arie-
TUJCHA TOJIYYMTCS TpPH JACHCTBUM BOABI HAa OOpa30BaBIIUWiiCS KapOWj KalbIus?
CKOJIbKO YKCYCHOTO anpaeruna ooOpasyercs w3 amnerwieHa? (Otser: 22,4 1,
44 r CH3CHO)

3. O0Bem cMecH aneTuiieHa ¥ BoAopoja paBeH 56 imrtpam. [locne nmpomycka-

HUS CMECH HaJl KaTaJIn3aTopoM ee 00beM yMeHbIwics 10 44,8 n (auetusieH npopea-
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THEPOBAJl TIOTHOCTHIO). OmpesiennuTe cocTaB MOJIYYCHHON CMeCH ra3oB B 00bEMHBIX

nporenrtax. (Otset: 12,5 % stana; 87,5 % Bomopoa)

4.

[Tpu npormyckaHuy CMECH 3TaHa M aleTHIIEHA Yepe3 pacTBOp OpOMHOU BO-

Il Macca pacTBopa yBenuumiachk Ha 1,3 r. [Ipu momHOM cropaHum Takoro ke KOJIH-

YEeCTBa CMECH YIJIEBOJOPOIOB BhIAETIIOCh 14 1 yriekucioro raza. Kakoir oobem

UCcXoHOM cMecu ra3oB? (OTBet: 7 1)

5.

Kakoit 00beM (B nmTpax, H.y.) BHHWIXJIOpHIA 00pa3yeTcs Mpu NPUCOSTH-

3
HEHHH XJIOPHCTOTO BOAOPOJA K alleTUICHY, MOJydeHHOMY U3 2 M~ (H.y.) TIPUPOTHOTO

rasza c cozep>xanueM metana 98 % mo o6wvemy? Boixon Bunmnxinopuaa pasex 86 %, a

BbIXOJ aneTwiieHa — 78 % ot Teopernueckoro. (OtBer: 657 i)

3.

TECTOBBIII CAMOKOHTPOJIb
IO TEME «AIETUJIEHOBBIE YTJIEBOJIOPO/IbI»

. Kakue yrieBomopossr umerot oomyro popmyny CoHon 2!

a) STWICHOBBIC; ©0) IMCHOBBIC; B) AllCTHJICHOBBIC; T IpEICIbHBIC?
JInuHa yriaepo1 — yriaepoIHOM CBS3H B Psly dTaH — 3TEH — 3THH:
a) yBenuuuBaeTcs; 0) yMEHBIIACTCS; B) NPAKTHICCKH HE U3MEHSICTCS.

Kakue tumbl rubpuausanuu SJIEKTPOHHBIX OOJAaKOB aTOMOB YIJIepoa

MOXHO HCTIOJBb30BaTh st 00bsicHeHus1 ctpoenus coequnenus: CHz— C ° C — CHs

4.

5.
1,3-un-5:

6.

7.

8.

a)p,sp%  6)p, s> B) P 1) Sp, p?

VYKaXUTe YUCI0 BOZMOKHBIX aIKMHOB C MOJIEeKysipHO# Gopmynoii CsHag:

a) o/IMH, 0) Tpu; B) YEThHIPE; r) JIBa.

VYxaxute, Kakue u3 (OpMya COOTBETCTBYIOT Ha3BaHUIO 2-XJIOP-TE€KCAJAUCH-

a) CH3— CHCI —CH = CH — CH = CHy;

6) CH,=CCI-CH=CH-C?®° CH,

B) CH,=CCl - CH,—-C ° C-CHg;

r) HC® C—-CH = CH — CCl = CHa.

VYkaxkure uzomepsl NeHTHHa—1!

a) 3-MetunOyTuH-1; 0) LMKJIOMEHTaH;

B) 2-MeTHiI0yTaueH-1,3; r) ICHTUH-2.
OxapakTepu3yiTe XHMHYECKOE CTPOCHUE MOJICKYJIbI alleTHIICHA!
a) TpU S U JIBE P-CBSI3H; 0) Tpu P-CBsI3H;

B) P-CBsI31 00pa30BaHbI IIPH MEPEKPBIBAHUN P-OPOUTAJICH aTOMOB YIIIEpO/a;
r) Sp-rudpuan3anus aTOMOB yriepoa.

VYkaxxure cnocoObl OJTyYEHHUs alleTUIIEHA!

a) JIeTUIpUpPOBAHHE METaHa,;
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0) B3anMo/IciicTBUE KapOuIa KaIbIHsl C BOJOW;
B) TOPCHHE METaHa,;
T) B3aUMOJICHCTBHE TUIIPHUIA KAJIbIIUS C BOJIOM.
9. Vkaxute PpuznyecKknue CBOICTBA YIIIEBOIOPOIOB!
a) pacTBOPHMEI B BOJIE;
0) pacTBOpUMBI B OCH3HHE;
B) C YBEJIMYCHUEM MOJICKYJISIPHOM MAacChl TeMIleparypa KUIICHHS MOBBIIIA-
eTcs;
) TOPIOYHE BEIIECTBA.
10. YkaxuTe peareHr, KOTOPbIi MO3BOJIUT OTJIMYUTh ITHJICH OT alleTHIICHA!
a) IICJIOYHOM pacTBOp MepMaHTraHaTa Kajus;
0) OpomHas BOJa;
B) aMMHUauHbIA pacTtBop xjopuna menu (1);
) KOHIICHTPUPOBAHHAs CEpPHAsI KUCJIOTA.
11. Kakas u3 peakiuit Hocut Ha3BaHue peakiuu M.I'. Kyueposa:
a) TpUMepu3aIus aleTUICHa,
0) OKHCJICHHE HEIpEeIeJbHBIX YIJIEBOJOPOJIOB PAacTBOPOM IEpMaHraHaTa
KaJIus;
B) rHpaTamys aneTiieHa B npucyrersun Hgo';
T) TUApaTaIus 3THiecHa?
12. Kakoii TUIT peakIiK XapaKTepeH IS alleTHICHOBBIX yTICPOBOJIOPOIOB:
a) pa3yioxkeHus; 0) 3aMelIeHUs; B) IPHCOCAMHCHHUS; T) 0OMEHA?
13. VkaxuTe BemecTBa, KOTOPbIE 00€CIBEUNBAIOT OPOMHYIO BOAY:
a) U30IpeH;  0) MOJNMATWIICH;  B) OyTUH-2;  T) 2-MeTHJIOYTEH-2.
14. VxaxuTe peakiud, B KOTOPbIC BCTYIAIOT YIJICBOJOPOIbI C ABOWHBIMH H
TPOWHBIMU CBA3SMMU:
a) THIpaTaluy; 0) TUIPUPOBAHUS;
B) NIPUCOCIUHEHUS TaJIOTEHOBOIOPOJIOB; T') MOJIMMEPHU3AIIUH.
15. VkaxuTe, Kakue BEIIeCTBa MOXHO MOJIYYHUTh U3 allCTUIICHA:

a) BUHUJIXJIOpUA;, ©) OCH30J; B) YKCYCHBIM albJIerua; T) METaH.

6. APOMATHUYECKHUE YI'JIEBOOAOPOAbI (APEHDI)

Apomaruyeckue yriieBoA0pOIbl — 3TO YIIIEBOAOPObI, B MOJIEKYJIaX KOTOPBIX
uMeeTcst 0€H30JIbHOE KOJIBI0 WiH saApo. O6mas ¢popmynia apoMaTUIECKUX YTIEBOI0-

ponoB CpHons. [IpocTetimmii npencraBurens O6en3on. Ero smmupuueckas ¢popmyna
CgHs.
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6.1. CTPOEHHME MOJIEKY.JIbI BEH30.1A
B 1865 r. nemenkwuit xumuk A.D. Kekyne npenioxun DUKIMIecKyo Gopmyy
6ensona. Cormaco A.®. Kekyrne monekyna 6eH301a MpeACcTaBiIsieT co00i 3aMKHY-
THIM MPaBUIbHBIA IIECTUTPAHHUK (IIMKJ), B KOTOPOM aTOMBI YIJIEPOJia COCIUHEHBI
MEXy cOO0M UepeyIoIUMUC IPOCTHIMU U JIBOMHBIMU CBsI3siMU. KpoMe ToTO, Kax-

OBl ATOM yIJIEPOJa CBSI3aH ¢ aTOMOM BOJOPOAA.
. | U | y

Onnako 3Ta Qopmyna He OOBSCHSIET MHOTHX CBOWCTB OeH3ona. beHzon He
MPOSIBIISIET CBOMCTBA HEHACHIIIEHHBIX COCIUHEHUIN: OH HE 0OecIBeYnBaeT OPOMHYIO
BOJly Y pacTBOp nepmaHraHara kanus. /s 6eHszona 6ojee xapakTepHbI peakiuy 3a-
MEIIEHUs, a HE MpHCOeIWHEHHs. [[OHATH ITO MPOTUBOpEYHE TOMOTJIO H3YyYCHHE
CTPOCHHMSI MOJIEKYJIbI O€H30J1a COBPEMEHHBIMH (PU3HUECKUMU METOAAMHU.

brio ycraHOBIIEHO, 4TO MOJIEKyJia OE€H30J1a UMEET IUKINIECKOe CTPOCHHE, U
9YTO BCE IIECTh aTOMOB YTIIIEpOJa JIeKAaT B OJHOM IUIOCKOCTH. PaccTosiHUS Mexmay
IIEHTPaMH COCEHUX aTOMOB yTJIEpOJia B MOJIeKyyie oquHakoBbl U paBHbI 0,140 HM.
3TO TOBOPUT O TOM, YTO B OE€H30JI€ HET MPOCTHIX U ABOWHBIX CBS3EH.

DneKTpOHHAs TEOPHUs TaK OOBSICHSET ATO siBIieHHE. Bce aToMbl yriepoaa B Mo-
JeKyie GeH30I1a HAXOIATCS B COCTOSHUU SP>-ruGpuamsarmn. Tpu rHOPUIHBIX dJICK-
TPOHHBIX O0JIaKa KaXXIOTO aroMa yriiepoja o0pa3yloT B IUIOCKOCTH KOJIbIA JBE
S-CBSI3M C COCEIHUMH aTOMaMU yTJepoJia U OJHY S-CBsI3b C aTOMOM BOJOPO/a. YTJIbI
MeXy 3THMH cBsi3ssMu paBHbl 120° (puc. 8). O06s1ako 4eTBEpTOTo 3JIEKTPOHA, KOTO-
poe He ydacTByeT B TMHOPHAM3AINU, PACTIOJIOXKEHO MEPICHIUKYISIPHO K TUIOCKOCTH
S-cBszeit. Kaxxmoe Takoe 001ako 0JIMHAKOBO MEPEKPHIBACTCS C JIEKTPOHHBIMU 00J1a-
KaMH 000HMX COCEIHUX ¢ HUM aToMoB yriepoja (puc. 9a). B npoeknuu Ha MI0CKOCTh
MOJIEKYJIBI 3TH JJCKTPOHHBIE O0Jlaka OyIyT Ka3aTbCs MEPEKPHIBAIOIIMMUCS OKPYXK-
HocTsMH (puc. 96). B monekyiie 00pa3yloTcss He TPU OTJACIbHBIC P-CBSI3H, a €IUHAs
p-3JIEKTpOHHAST CUCTEMa M3 IIECTH JICKTPOHOB, OOIIas JIJIsT BCEX aTOMOB yTIIepojia
(puc. 96). [Tox BiAMSIHEMEM 3TOTO OOINErO JJI MOJIEKYJbI P-3JEKTPOHHOTO 00Jiaka U
COKpaIIarTcs paccTossHusi Mexay aromamu yriaeposa ¢ 0,154 no 0,140 um. Couera-
HUE IIECTH S-CBS3EH C €QUHOU P-CUCTEMOMW HA3bIBAECTCS APOMATHYECKON CBA3BIO.

HI/IKJI N3 MICCTH aTOMOB YTJICPO/Ja, CBA3aHHBIX apOMaTHqCCKOfI CBA3BIO, HA3bIBACTCA
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0€H30JIbHbIM KOJBIOM HJIN 0€H30JIbHbIM SAIPOM. HOCKOJIBKy QJICKTpOHHAs IUIOT-
HOCTB pacripeacisi€TCsa B MOJICKYJIC paBHOMCPHO, BCC CBA3U MCXKYy aTOMAaMU yrijicpoaa

OKa3bIBAIOTCS COBEPIICHHO OJMHAKOBBIMH. ' padudecku 3T0 MOXKHO U300pa3UTh TaK:

Puc. 8. Cxema oOpa3zoBaHus S-CBsi3eil B MOJIeKyJie O€H3071a

Puc. 9. Cxema oOpa3oBaHus pP-cBs3ell B MOJIeKyie OeH30a:
a 1 6 — OOKOBOE TEepeKphIBaHNE 00JIAKOB P-AIIEKTPOHOB B JABYX IPOCKIHIX; 6 — pPaCHpeaeiIeHre
3JMIEKTPOHHOH IJIOTHOCTH MOJICKYJISIPHOTO P-00J1aKa HaJ MIIOCKOCTBIO U MOJ, IIOCKOCTHIO ATOMHBIX
a1ep
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6.2. U3OMEPHS U HOMEHKJIATYPA
[Ipun 3amemieHny BOJOPOIHBIX ATOMOB B MOJIEKyJe O€H30J1a Pa3THYHBIMH
paaukaiamMu oOpa3yrTcs romoJiorn Oenzosa: merwiaoenzon (1), stunbenson (I1),

nporuinoenson (111):

C—CHs C—CHj,— CHs C—CHy—CHz—CHa
HC —~ e HC| O CH HC/—\CH
HE\o oA HC\— JcH HC\—/CH

CH CH CH

() () ()

unu cokpaieHHo: CgHs — CHg, CgHs— CoHs, CegHs — C3Hy. Pagukan CegHs — Ha3bI-
BarOT (peHUIIOM.

JIJis TOMOJIOrOB O€H30J1a XapakTepHa H30MEpHUs MOJIOKCHUS 3aMECTUTEIICH.
Coenunenus psga O€H301a, y KOTOPBIX JIBa 3aMECTHUTEISI CTOSAT Y COCEJHUX aTOMOB
yraepona (mosiokenue 1,2), Ha3bIBAIOTCS OopTo-coeauHeHusmu (o-). B meta-coeu-
HeHUsAX (M-) 3aMECTUTENIM PACIOJIOKEHBbI Yepe3 OJUH aToM yriepoaa (MoJioKeHue
1,3), B mapa-coequneHusx (m-) — yepe3 aBa aroma yriaepoaa (mosoxenue 1, 4). Hu-

e PUBOATCS (PopMyIIBl Tpex u3oMepoB Kcmitona: opro- (1), mera- (1) u mapa- (I11):

CHs CHs CHs
. 1 cHs . L , 1
2 6 2
> O 3 > O KCH3 S O 3
4 4
CHs3

(1) (1) (1)

[Tpu momomu 1udp B Ha3BaHUH BEIIECTBA YKA3bIBAIOT IOJOKEHUE 3aMeEIIaro-
mux rpynn. Hanpumep, BeimenpuBeaeHHbIe POPMYIIBI COEIMHEHUH MOTYT OBITh Ha-

3Banbl Tak. 1,2-gumeruinoenson (1), 1,3-memermnoenson (I1), 1,4-mumernaOeH3071

(.
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H3BecTHBI ApoOMaTU4YCCKUC COCANHCHUS, B OOKOBBIX OEIAX KOTOPBIX UMCIOTCA
paauKkajibl HCIIPCACIBbHBIX YTJIICBOAOPOAO0B. HpOCTeﬁIHPIM npcaACTaBUTCIICM TAKUX YyT-

JICBOJOPOOOB SABJIACTCA BUHMJIOEH30JI WU CTHUPOJI.

HC = CH;
C
HC/—\CH
il Jon
CH

6.3. [IOJTYYEHUE BEH30JIA M ET'O TOMOJIOTOB
B NpOMBINUIEHHOCTH UCTOYHHKAMH apPOMAaTHYECKUX YTIIEBOIOPOJIOB SBISFOTCS
KaMeHHBIN yroib U HeTh. Hanmpumep, OeH301 1 romMosoru 6eH3051a 00pasyroTcs co-

OTBCTCTBCHHO M3 INUKIUIOI'CKCAaHA W €T0 MMPOU3BOAHBIX, HAXOJAMINUXCS B He(i)TI/I, npu

NETUAPUPOBAHUMU!
GH CH
C 300°C O + 3Ho-
CH; HC CH
CH; CH
HC — CH3 C — CHj
Pt , 300°C
2, HC Q CH +3H,.
HC CH
CH

[Tpu Tex ke yclIoBUSAX H-T€KCaH MpeBpamiaeTcs B 0EH30:
CH
H2CK\CH3 PL3oo’c e CH
O +ae
Hzc\/ CHs HC CH

CH> CH
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[Ipu mpomyckannn anetwieHa npu 450-500°C Hajg aKTUBHPOBAHHBIM YTIIEM

obOpasyercs Takxe OCH30II:

He HC\\CH CH
m + M HC CH

HC ZCH O
HC HC CH

CH

6.4. PU3NYECKUE U XUMHUYECKHUE CBOMCTBA BEH30JIA X1 ETO TOMO.JIOT OB
®usnyeckne cBoiicTBa. [Ipu OOBIYHBIX YCHOBHSX OEH30J M OOJIBIIMHCTBO
apOMaTUYECKUX yTIEBOJOPOJAOB — OECIBETHBIE )KHUIKOCTH, HEPACTBOPUMBIE B BOJIE.
beH30i1 nMeeT XxapakTepHbIN 3amax, XOPOIIUM paCTBOPUTEIIb, CHIIBHO TOKCUYEH.
Xumuyeckue cBoiicTBa 06en3ona. Hanbonee xapakTepHbl A7 apOMaTHIECKUX
YIVIEBOAOPOIOB PEAKLINN 3aMEILECHMUS.
1. Peakuuu 3aMenieHust

a) B3aumopeiictBue ¢ ramoreHamMu B IpUCYTCTBUU Katanmuzaropos Fe, FeCls,

AlCls. CeHg + Br, xaramusarop  CgHsBr + HBr

0) B3anmMopeiicTBre ¢ a30THO# KUCIOTON B IPUCYTCTBUU CEPHOM KMCIOTHI KaK

Karajanu3aropa 1 BOAJOOTHMMAKOMIETO CPEACTBA.

0
C6H6 + HON02 —t> CGHSNOZ + HZO
H2804

B) B3aunMmojeiicTBHe ¢ KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTOW NMpPH HArpeBa-
Huu. O6pazyercst 0eH30CYTB(HOKHUCIIOTA!
CeHg + HOSO;H s#ée CgHsSOsH + H,O
2. Peakuuu npucoequHenusi. beH3on B 0coObIX yCIIOBUSX (BBICOKAash TEMIIe-
patypa, IaBJeHHe, KaTaJu3aTopbl, O0Iy4YeHUE yIbTPaPHOIETOM) IPOSIBISIET CBOMCT-
Ba HEIPEAETbHBIX COCTUHEHUI U MOXKET MPUCOEINHATH BOJIOPO U TaIOTCHBI.
a) l'unpupoBanne OeH30J1a IPU HArPEBAHUU U JEeHCTBUH KaTayim3aropa. Obpa-

3yCTCA NHUKJIOTCKCAH.

QH CH,
HC Q CH +3H, Ni nm Pt H, CH,
CH CH
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0) [IpucoennHeHne xJopa MpH JEHCTBUU COJHEYHOTO CBETa WIH yIbTpaduo-

JeTOBBIX Jyder. OOpa3yercs TeKcaxjIopIHKIoreKcan (rekcaxjaopaH).

Cl
NI
o N i
HC O CH +3C|2L> cl/ C—H
HC CH H\/C C\/ Cl
CH Cl /C\ H
H Cl

3. pyrue peakuuu
a) Oxwuciienue. [Ipu 0OBIYHBIX yCIIOBUSIX O€H301 He okmcisercs. OnHako, na-
pBl OeH3071a B BO3/yXe U B MPHCYTCTBHH Kataimu3aropa okcuaa Banamus (V) u mnpu

500°C oKHCIHSAIOTCS 10 MAJICUHOBOTO aHTHIPUAA!

0
cH-cZ
Of— 1 >0
CH-C
o

['omosiorn OeH301a OKHCIAIOTCS CPAaBHUTENBHO JieTko. Hampumep, mpu okwc-

JICHUH TOJyoJia 0Opasyercsi OeH301HasE KHCIO0Ta:

COOH

CHs
OO

0) ['openue:
2C¢Hg + 150, ® 12CO, + 6H,0

B3auMHoe BJIMsIHME aTOMOB B MOJIERYJIE€ TOJYO0JIa

Tonyon mmm merun6enzon CeHsCH3 HuTpyercs nerde 6enzona. B momexymy
TOJIyOJIa MOXHO BBECTH TpU HUTporpynmsl. [Ipu 3Tom oOpasyercst B3pbIBUaTOE Be-

mecTBo — 2,4,6-TpHHATPOTOITYOT:
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CHa CHa

. 1 oN l1 NO,
5 O 3 t3HONO:®@ () +3HO
5 3
4
NO,

bonbmas peakimonHasi cnocoOHOCTh OE€H30JBLHOTO s/ipa B MOJIOKeHUsIX 2,4,6
oOBsICHsETCS BIUsSHUEM Ha Hero pagukana — CHs. beH3onmpHOE si1po TOXKE BIUSET Ha
MeTuiabHbIM panukan CHs- B Monekyne tonyona. [loaTomMy MeTWIBHBIA paaukai
CHs* B Tosryosne okucisieTcst pactBopoM nepmanranara kaiausit KMnO, u oOpa3syeTcs
6ensoitnas kucnora. CienoBaTeIbHO, METHIIbHAS TPyNNa U 0€H30JbHOE KOJIBLIO B3a-
MMHO BJIMSIOT IPYT Ha JIpyra.

IIpumenenue. beH3o1 U ero roMoJOrd MCHOJB3YIOT ISl TIOJYUYE€HUS HUTPO-
6ensouna, xJ10pOeH301a, KpacuTeNel, JeKapCTBEHHBIX BEUIECTB, SJOXUMHUKATOB, BbI-
COKOMOJIEKYJIIPHBIX COETUHEHHH.

[Ipy mpoAOHKATETHLHOM BIBIXaHWU MAapoB OEH30J1a MPOMCXOIUT HapyIICHHE
JESTENbHOCTH JBIXaTeIbHBIX LIEHTPOB M CEPALA, YTO MOXKET MPUBECTH K CMepTHu. To-

TyoJ 6oJiee TOKCUYEH, 4eM OeH301II.

BOMnPOCHI U YITPA’KHEHUS

1. Yro Takoe apoMaTHUYECKHUE YTIIEBOAOPOIbI?
2. Kakoii yriaeBomopoa sBISETCS MPOCTEHIINM MpEICTaBUTENIEM apoMaTHue-
CKHX yTJIEBOIOPOIOB?
3. Kakyro ¢opmymny 6enzona npemnoxmi Kekyne?
4. Kakwue cBolicTBa OeH3oia He o0bscHsia hopmyna Kekyne?
5. OOBsicHUTE COBPEMEHHBIE PEACTABICHHS O CTPOCHUH MOJIEKYJIbI O€H30I1a.
6. Kak o0pa3yrorcs XuMHYECKHE CBSI3H B MOJIeKyJie OeH3ona? Yto Takoe apo-
MaTHUYECKas CBA3b?
7. Kakas m3omepus xapakrepHa JJisi TOMOJIOTOB OeH30J1a?
8. Kakue MCTOYHHMKHM MOJTy4YEHHUS apOMATHUYECKHX YTJIEBOJOPOJIOB BbI 3HAETE?
Hanumwure ypaBHeHUs peakuuil.
9. Hamummre ypaBHEHHs peaknii, TOKA3bIBAIOIINX CXOACTBO OEH30IIa:
a) C mpenebHBIMH YTJIEBOI0POIAMH;
0) c HenpeaeTbHBIMU YTJIEBOIOPOIAMH.
10. Hanmumvte ypaBHEHHS pEaKLUii:
a) cropaHus dTWIOCH30J1a H KCHJIOJA;
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0) HUTpOBaHUs OCH30J1a U TOJIYOJIa;
B) OKHCJICHUS TOJIyOJia TIEPMAaHraHATOM KalTusl.
11. ' ne npumMensieTcs 6€H30JI U €r0 TOMOJIOTH?
12. Hanmmure ypaBHEHHs PEAKIHiA, IPH MOMOIIU KOTOPBIX MOKHO OCYIIECT-
BHUTH CJIEAYIONIUE TPEBPAIICHHUS
a) CH,® CH>,® CgHg® CgHsCl,
6) CaCO;® CaC;® CyH, ® CoHs® CyHsCl.

3AAYHN

1. Coxrmu 10,6 r 1,2 numerwibensona. [lomyuennsiii okcup yriaepoaa (1V)
npomyctunu yepes 80 r pactBopa ¢ maccoBoid noneir NaOH 10 %. Kakas macca conu
oOpaszoBaiachk npu 3tom? (OtBet: 16,8 1)

2. K 39 r 6enzona B npucyrcrBuu xjopuaa xeneza (I11) mo6aswim 1 moins
Opoma. Kakue BemectBa M CKOJBKO TPaMMOB HX IOJIYYHJIOCH IIOCIIE PEAKIHH?
(OtBert: 78,51 CeHsBr; 40,5 r HBY)

3. Onpenenuth Maccy O€H30J1a, KOTOPYIO MOXHO TIOJIYYHTh U3 alleTHiIeHa 00b-
emoM 44,8 i1, eciim MaccoBas JI0JIsI BBIX0Ja O€H30JIa OT TEOPETHYECKH BO3MOXKHOTO
paBHa 40 %. (OtBet: 20,8 1)

4. Cxonbko T okcuaa mapranna (IV) B3sTo 1uis mosydeHus Xjiopa, KOTopoe Tpe-
Oyercst s peBparienus 39 r 6eH3ona B rekcaxyopuukiorekcan? (Orser: 130,51)

5. IIpu B3aumopeiicTBuu 6poma ¢ 78 T 6eH30J1a OblIa MOJTydeHa TaKast )K€ Mac-
ca OpomOen3osa. Haiitu Beixoa 6pomoOen3ona (B %). (Otset: 49,67 %)

6. [Ipu cropanuu Toiyosia 0OpazoBacs ra3, KOTOPBIUA MPOITYCTUIIH Yepe3 pac-
TBOP THIPOKCHUAA KaIbIIHs, B3AThIN B N30bITKe. OOpazoBanock 14 r ocagka. Onpene-
JUTh Maccy ToiyoJia, kotopyto coxrin. (Oreet: 1,84 1)

TECTOBBIII CAMOKOHTPOJIb
O TEME «XAPOMATUYECKUE YT'JIEBOJIOPO/IbI»

1. Kakas o611as popmysia COOTBETCTBYET TOMOJIOTHYECKOMY Py apCHOB:
a) CHop; 6) CoHono; B) CHon s r) CiHon2?

Ormnpenenurte, Kakoil U3 TOMOJOTOB OeH3051a uMeeT Ha3zBaHue 1,4-mumerni-2-

STUIOEH30IT.
CHs CHs CHs; C,Hs
/CH 3 /C2H5 CHs
a) | O 0 | O ) r)
AN
CHs;
C,Hs CH3 CoHs CHs
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2.

Kako#t Tun rubpumuausanuu SJIEKTPOHHBIX OO0JAKOB aTOMOB Yriepoja

MOZKHO HUCIIOJIB30BaTh AJIA 00BICHEHHS CTPOCHUS MOJICKYJIbL OeH3oJa.

3.

a)sp’  6)sp; B) SpC; r) sp’?

Kakue yrieBoopoibl SIBJISIFOTCS TOMOJIOTaMu OCH30J1a:

a) CTUpOI; 0) ToJyoun; B) OPTO-KCHJIOJ, T) STUIOCH3017?
YKaxKuTe, KaKue U3 BEIIECTB HE HMCIOT H30MEPOB:

a) HUTPOoOEH30J; ©) IMHUTPOOCH30JI; B) XJIOPOCH30J; T) AUXJIOPOCH30JI.
B mounekyne 6eH3051a UMEIOTCS:

a) Tpu P-CBSI3H; 0) 1ecTh S-CBA3CH;

B) IBCHAJIIAaTh S-CBSA3CH;  T) OJ[HA IIECTH P-3JICKTPOHHAS CUCTEMA.
VYKaXuTe IpOCTPAHCTBEHHYIO (OPMYITy MOJIEKYJIbI O€H307a:

a) TeTpadapuUecKas; ©0) JuHEiHas; B) yIJoBas; T) INIOCKOCTHAs.
B MoJiekyiie Kakoro BemecTBa BCE aTOMBI JISKAT B OJTHOM TUIOCKOCTH:

a) (CH3)3CBr, 6) CH3— CH3, B) HC?®° CH, F) C6H5CH3?
YKaXuTe 4uciio S-CBA3EN B MOJIEKYJIE TOIYOJIa:

a) 6; 0) 15; B) 12; r) 9.

YkaxuTe GopMyJibl apOMATHYECKUX YIIIEBOIOPOIOB:

a) C4Hyo; 0) CgHio; B) C7Hg; r) CeHe.

10. OxapakrepusylTe CTPOCHUE COCTMHECHUS

CH3—{ < >-CaHs

a) apoOMaTHUYECKHUI YIIIeBOJIOPOI;

0) 1-meTuin-4 3THII0EH301;

B) TOMOJIOT OCH30J14,;

r) OOKOBBIC LIEMTU OKUCIIAIOTCS nepManranarom kanust KMnO,.

2
11. VkaxuTe yriaeBoJOpoOIbl, B MOJEKYyJaX KOTOPBIX UMeeTcss P -rubpumau-

3a1us aTOMHBIX OpOHTaNel yrieposa:

a) IUKJIOTEKCaH; 0) sTHIICH; B) OEH30.1; ') BUHHJIOEH30LI.

12. YkakuTe 4HCIO H30MEpoB INpou3BoaHbiXx Oemsoma coctaBa CgHg nXp

(x — r000¥ OTHOBAJICHTHBIM aTOM HJIM paauKai) npu N = 5:

a) 2, 0) 3; B) 4; ') H30MEPOB HE CYIIECTBYET.

13. VkaxuTe peakuu, B pe3yJbTaTe KOTOPBIX 00pa3yercs OEH30.I:

a) TpUMEpHU3alKs alleTUIICHA;

0) JeTUapPUPOBAHUE IIMKIIONICHTAHA;
B) THJIPHPOBAHHE CTHPOIIA;

I) JIEeTUIPUPOBAHUE ITUKIJIOTEKCaHA.
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14. YkaxuTe, Kakue MNPOJYKTBI MOTYT 00pa3oBaThCs MPH IMOJIUMEPU3ALUU
alleTHJICHA!
a) BUHWIAIICTHIICH, 0) AMBUHWIALCTAICH; B) OCH30J; T) TOJYOJL
15. YkaxuTe QU3nIecKre CBOMCTBA apOMATHIECKHX YTIIEBOI0POI0B:
a) XOPOIIUE PACTBOPUTEITH; 0) CMEIIMBaIOTCS C BOJIOH;
B) HE PaCTBOPSIOTCS B BOJC; ') OYCHb TOKCHYHBI.
16. YkaxxuTe BEIIECTBA, KOTOPHIE OKHCISIOTCS PACTBOPOM IE€pPMaHTaHATa
KaJus:
a) MeTaH; 0) OceH301; B) TOJIYOJI, T) STUJICH.
17. YxaxuTe BemecTna, ¢ KOTOPHIMU pearupyer OeH307:
a) a30THas KUCJIOTa; ©) cepHas KHCIOTa,
B) OpoM; ) BOJOPOI.
18. YkaxuTe BemecTBa, KOTOPbIE HE pearupyoT ¢ OpOMHON BOIOH:
a) IpoIIcH; 0) OyTeH; B) OCH30.1; I) METHIOCH30JI.
19. YkaxuTe BEemEeCTBa, KOTOPhIE B3aUMOJCHCTBYIOT C METHIIOCH30JIOM:
a) pacTBOp IepMaHraHara Kajus; ) BOJOPOL;
B) XJIOD; r) OpomHast BOja.
20. beH3ou npeBpaiaercsi B TeKCaXJIOPIUKIOTEHCaH, KOTa!
a) XJIOp MPOITYCKAIOT Yepe3 0eH3011;
0) cMech xJlopa 1 OSH30J1a BBIJCPKUBAIOT B TEMHOTE;
B) XJIOp BCTPSIXUBAETCS ¢ OEH30II0M;
) CMECh XJIOpa U OE€H30J1a TIO/IBEPTatOT OCBEIICHHIO.
21. VKaXuTe BENIeCTBa, C MOMOMIBI0 KOTOPBIX MOYXHO OTIUYHUTH T'€KCEH OT
Oenzoua:
a) IIeJOYHON pacTBOp IepMaHraHaTa Kajus;
0) OpomHas BOJa;
B) KOHIICHTPHPOBAHHAsI CEPHAs KUCIIOTA;
r) aMMHUa4YHBIH pacTBop xyopuaa meau ().
22. YKaXuTe BEIIECTBa, KOTOPbIe 00pa3yloTCs B pe3yIbTaTe PEaKIuu:
C6H5 - CH3 + 3[0] AN
a) CgHs— CHOH; 6) CeHs— CHO; B) CgHs— COOH; r) CO,.
23. YKaxuTe peakuuu, Mpu KOTOPHIX TPOUCXOAUT Pa3phiB P-CBSI3U B OCH30JIb-
HOM siIpe:
a) THAPUPOBaHUE dTUIOCH3011a,
0) HUTpOBaHKE OEH30IIA;
B) XJIOpUpOBaHUe OEH30J1a IPU OCBEIICHNUH,
) OKHCJIGHUE TOJIyOJIa PACTBOPOM IIepMaHraHaTa Kajusl.
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24. B xakue peakiuy BCTYIAeT BUHWIOEH30JI (CTUPO):
a) ToJTMMEepH3alys; 0) okucnenue pacreopom KMnOy;
B) ¢ OPOMHO# BOJIO; I) PUCOCIUHEHUE XJIOPOBOIOPOIa?

7. CIIUPTBI (AJIKOT'OJIN)

CnupThl — 3TO IPOU3BOAHBIE YIIEBOAOPOAOB, KOTOPBIE COAEPKAT B MOJIEKY-
Jax OJHY WJIM HECKOJIbKO TMAPOKCWIBbHBIX Ipynil — OH y HachlIIEHHBIX aTOMOB yI-

aepona.

CH; ® CH30H
CsHsCH3 ® CgHsCH,OH

7.1. KIACCUO®UKALIS U U3OMEPHSI CIIUPTOB
B 3aBUCUMOCTH OT 4rclia TUAPOKCWIBHBIX TPYIII CIIUPTHI ST HAa OJHOATOM-
HbIe C obmieit popmynoit R — OH (oana rugpokcurpymmna), nsyxaromuabsie — R(OH);
(mBe ruapokcurpymmbl) u MEOroatromubie — R(OH)p, Tie N — YuCiI0 THIAPOKCUTPYIIIL.
B 3aBUCHMOCTH OT CTPOEHHS YIJIEBOJAOPOJHOTO pajKaia CHUPTHI OBIBAOT:
npeebHbIe aNKaHoybl (1) — MeTaHON WM METWIOBBIM CIHPT, HENpelelbHbIe —
QJIKEHOJIBI (2) — mporieH-2-011-1 Wi aJUTWIIOBBIN CIIUPT U aJKUHOIKI (3) — mporuH-2-
ox-1 wim mponapruiIoBbIi CIIUPT; apOMaTHIECKHEe — apeHOIbI (4) — (eHmIMeTaHoT

WM OCH3UJIOBBIA CIIHPT.

HCOC-CH,0H (3) < < >-CH.OH (4)

JI1s aKaHOJIOB BO3MOKHBI TPU THIIA U30MEPHM. U30MEPUS LIENH WU U30ME-
pHUsl YIVIEPOIHOIO CKEJIeTa, U30MEPUS IOJIOKEHHSI THAPOKCWIBHOM TPYIIIBI U MEX-
KJIaCCOBAasi U30MEPHS.

Hanpumep, criupTbl

CH3—(|:H—CH20H u CH3—CH2—CH2CH20H

CHs

ABISIFOTCA M30MEpPaMM II0 OTHOLIEHHIO K APYr JIPYyTy, TaK KaKk MMEIOT Pa3IMYHYIO
MOCJIEIOBATEIbHOCTh aTOMOB YIJIEpOJa B IEMH, HO HUMEIT o0myro ¢dopMyiry
C4HJOH.
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[To MOJOXKEHUIO0 THAPOKCHWILHOW TPYMIBI B MOJIEKYJIE CIHUPTOB Pa3iHyYatoT
nepBuuHbie (1), Bropuunbie (2) u TperuuHbie (3) cnupThl. B mepBUYHBIX cMpTax
aTOM YIJIepOJia, Y KOTOPOTrO HAXOIAUTCS THAPOKCHIIbHAS TPYINA, CBSI3aH C OJHHUM
aTOMOM YIJIEpOJia, BO BTOPHYHBIX CIIMPTaX — C JIBYMS, B TPETHUYHBIX — C TPEMs

aToOMaMH yriepoaa:

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

OnHOaTOMHBIE CIHUPTHI SBIAIOTCA HM30MEPAMU MO OTHOUIEHUIO K MPOCTHIM
s(upam, KOTOpBIE MPEACTABISIOT APYToi Kiiace coenuHennii. Hanmpumep, Oyranomn-1
(CH3CH,CH2CH,0OH) u austunossiii 3¢up (CH3CH,OCH,CH3) — uzomepsi.

7.2. HOMEHKJIATYPA CIIUPTOB
CornacHo MeXJIyHapOIHOW HOMEHKJIATYpe Ha3BaHHs CHHPTOB 00pa3yroTCs OT
HA3BaHWI COOTBETCTBYIOLINX YIJIEBOJOPOIOB C jJoOaBieHHeM cydukca -oi; mud-
pOii YKa3bIBalOT aTOM YIJIEpOJa, TP KOTOPOM HAXOJHMTCS TUIAPOKCHIIbHAS TpYIIa
(tabn. 4). Hymepanuio yriepoaHbIX aTOMOB HAYMHAIOT C TOTO KOHIA, K KOTOPOMY
Onvke THIPOKCUITbHAS TPYIIIIA.
YHoTpeOsIIOT TaK)Ke M CTAaHJAPTHBIC HA3BaHUS CIIUPTOB. METHIIOBBIN, dTHIIO-

BBIH, IIPOITWIOBBIH, TIIMUEPHUH U JPYTHE.

Tabauya 4

T'omosioruyeckuii psi npeesibHbIX 0JHOATOMHBIX CIUPTOB
Ha3panue cnupra ®opmyaa Ter;ss:;zpa
Meranoun (METHUIIOBbIIT) CH30OH 64,7
DTaHoi (ITUIIOBBIIA) C,HsOH 78,3
[Mpomano:n-1 (mponuIoBkIii) CsH7;O0H 97,2
byranon-1 (0yTHIOBBIIA) C4sHsOH 117,7
[Tentanon-1 (aMHUIOBBIIT) CsH1:OH 137,8
I'ekcaHoJ-1 (reKCHUIIOBBIIA) CeH130OH 157,2
Ientanon-1 (renTHOBbIi) C7H1s0H 176,3
Oo6mas popmyna CnHzn+10OH

49



7.3. DJAEKTPOHHOE CTPOEHUE CIIUPTOB
Monekynbsl ciupToB — 310 aunoiau. OHu coaepskar nossipusie cBsizu C — H,
C - 0O, O — H. lunonbuabie MmomeHTHI cBsa3eit C® O, C~ H u O = H HanpasieHsl B
CTOpOHY 0o0Jiee AJIEKTPOOTPHUIATEIBHBIX KHUCIOpOJa W yriepona. Pacmpenenenue
YaCTUYHO ITOJIOKUTCIILHBIX 3aps/10B d+ U YaCTUYHO OTPUIATCIbHBIX 3apsaa0B d—

IIPOUCXOJHUT TaK:

H

¢d+ o O o+
R—»C—»Q «— H

?

H

[Tomsprocts cBsizu O — H 6ombie momsipaoctu cBsizu C — H, Tak kak pa3HoCTb
3JEKTPOOTPUIATEILHOCTEH KHCIOPOAa M BOJAOPOAa OOJIbINE, YeM Pa3HOCTh 3JIEKTPO-
OTPHULATENLHOCTEN yriieposa u Bojgopoaa. [loatomy aTtoM BOIOpOaa TMAPOKCUIBHOU
rpynmnsl 0ojee MOABMKEH MO CPaBHEHHIO C APYTMMH aTOMaMH BOJOPOJA M MOKET
3amemathses Ha MeTail. [lonsprocTs cBsa3u O — H mana g ee qucconuanuu ¢ oopa-

+
30BaHUCM MOHOB BOAOPOJa H u CIIUPTHI ABJIAOTCSA HEIJICKTPOJIUTAMMU.

7.4. TIOJIYYEHUE CIIUPTOB
1. I'mppaTtanus ankeHoB. [lyreM rugpaTtanuu 3TUIE€HAa B MPOMBIILIEHHOCTH

MMOJIy4arOT 3TAHOJI.

CH, =CH, + H,O ALY CH5;CH,OH

2. I'mapoau3 rajorenankanoB. [Ipu neiicTBUM BOAHOrO pacTBOpa IMIEIOYU

aTOM TrajioreHa B FaJIOTCHAIKUIIE 3aMEIAeTCs THIPOKCUIBHOMN TPYIIIION:

C2H5C| + NaOH v#:® C2H5OH + NaCl
3. CHeHH(quCCKHe CIIOCOOBI MOJIYYCHU S METAHOJIA " 3TAaHOJIA:

CO + 2H, %%%%® CH;OH
DTaHOI MONMy4aroT Npu OpokeHuu (pepMeHTannu TIIOKO3bl WM Kpaxmala B

IIPUCYTCTBUU IPOXIKEH!

C6H 1206 A G 2C2H5OH + 2C02
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7.5. PUBNYECKUE U XUMHUYECKHUE CBOMCTBA CIIUPTOB
dusuyeckue cBoiicTBa. MoJeKyiIbl CIUPTOB 00pPA3yIOT BOJOPOIHBIE CBSI3H.

B o6pa3oBannu BOJIOPOIHBIX CBSI3EH MPUHUMAIOT y4aCTHE

aTOMBbI BOJOPOAA M KUCIOPOJAAa TMAPOKCUIBHBIX Irpynil. [loaTomy Temmeparypsl Ku-
IIEHUS COUPTOB BBIIIE, YEM TEMIIEPATYPBI KUIICHUSI COOTBETCTBYIOUIUX AJIKAHOB.

Yerpipe HU3MIMX crupTa (Tadi. 4.) OeClBETHBIE, PACTBOPUMBIC B BOJIC JKUIKO-
CTH ¥ MMCIOT NMPUATHBIN 3amax. Beicmue cniupthl (HaumHas ¢ C1oHo30H) npu koMm-
HAaTHOU TEMIIEpATYypE — TBEP/bIE BENIECTBA.

XuMHuyecKHne CBOMcTBA

1. OmHOaTroMHBIE CIUPTHI HE O0JAalOT HU OCHOBHBIMH, HH KHCIOTHBIMHU
cBoMcTBaMu. Bo/IHBIE paCTBOPBI CHUPTOB HE U3MEHSIOT LBET HHAUKATOPOB.

2. BzanmoeiicTBrEe ¢ aKTUBHBIMHA METAJUIAMH.
2CH3CH20H +2Na® 2CH3 - CH2 — ONa+ H,-
OO6pasyercst STHIAT HATPHUS U BBIIEISETCS BOJIOPO.
3. B mpucyrcTBUM KOHUIEHTPUPOBAHHON CEPHOM KUCIOTHI CIIUPTHI PEarupyroT
C KACJIOTaMH ¥ 00pa3yloTcsl TaJIOr€HOMIPOU3BOJHBIE YTIEBOI0POIOB.

CH5;—OH + HCl %93e CH4CI + H,0

4. B npucyTCTBUM BOJOOTHUMAIOIIMX BEIIECTB M IPU MOBBILIEHHON Temuepa-
Typ€ OT MOJIEKYJI CIIUPTOB OTLIETUIAETCS BOJAa U 00pa3ylOTCs HEMpEAeIbHbBIE YTIeBO-
JIOPOJBL:
CH3 — CH, — OH % %48% #1%%e H,C = CH, + H,O

[Tpu u30bITKE criMpTa 1 60JIee HU3KOHM TeMIIepaType MOIyJaloTCsl MPOCThIE F(QUPHL:

CHs—CHy~OH+HO-CH,-CH3 % %48 #492%5® CHs—CH,~O-CH,CHs
(muaTHnoBeIi 3dup) + HO
5. Oxucnenne cnuptoB. [Ipu OKHCIIEHWN TEPBUYHBIX CIIUPTOB 0Opa3yIOTCS

AJIbJACTUbI, a ITPU OKHUCJICHUHU BTOPHUYHBIX CIIMPTOB — KCTOHBI.

CH3;CH,0OH + [O] v#® CHs—~CHO + H,0O
CH5CH (OH) —CH3+ [O] v#® CHs—CO — CH3 + H,O
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DTaHOJI TOPHUT B BO3JyXe CHHEBATHIM ITAMEHEM
C,Hs0H + 30, ® 2CO, + 3H,0

[Ipu B3anMoa€WCTBUH C OPTaHUYECKUMH KHCIOTaMH 00pa3yI0TCs CIOXKHBIE I (DUPHI.

O ,/’\‘ O
CH3— C</ TH HXOCH,CHs EHZ—i> CH30</ + H,0
{OH.~ OC,Hs

\ -
\//’

7. CiupThl MOXKHO TIOABEPraTh PEaKIHsIM JACTUAPUPOBAHUS (OTIIETUICHUS BO-

70poJia) U aeruaparanuu (OTIIEIUICHUE BOJIbI).
2CH3;—CH,0H #%%® H,C = CH — CH = CH, + 2H,0 + Hy-

OOpa3yemblil ipu 3TON peaknuu OyTaaueH-1,3 UCTOIb3yeTCs sl MOTyYEHUs
noJM0yTaIueHOBOTO KayJdyKa.

IIpumenenue. MetaHos MPUMEHSIOT IS MOJy4eHHS (OpMabAeTHaa, HEKO-
TOPBIX KpAaCUTEJEeH 1 JIEKapCTBEHHBIX BEIECTB.

DTaHOJI MPUMEHSAIOT KaK PacTBOPUTENb NPH MOJYyYEHUH OJCKOJIOHOB, TYXOB,
JIEKapCTB, JAKOB, a TaK)Ke JIJISl XpaHeHHUS aHAaTOMUYECKuX npenaparoB. OH npuUMeHs-
eTCs Ui TOTYYeHHs AUITUIIOBOTO 3(upa, Kpacutened, yKCyCHON KHCIOTHI, 0€3/1bIM-
HOTO TIOpOXa.

B MenumuHe 3TaHON MPUMEHSETCS Kak Ae3UH(DHUINPYIOIIEe CPEACTBO U Cpe-
CTBO JIJIsl KOMIIPECCOB, MCIIOIb3YETCS ISl IPUTOTOBIICHUS SKCTPAKTOB M HACTOCK.

MeTtaHon o4eHb SAOBUT: pueM BHYTpb 5—10 mur mpuBoaut K cienote, 30 mi
— K CMEpTH.

CucremaTuueckoe ynoTpeOJIeHHE 3TaHOJIa Ja)Xe B MajbIX J03aX MPUBOAUT K

3a00JIEBaHUIO — AJIKOTOJIU3MY.

7.6. MHOT'OATOMHBIE CITUPTHI
OTuieHrMKoIb-3Tananon-1,2 (1) u rmunepun-nponantpuoi-1,2,3 (2) oTHo-

CATCsI COOTBETCTBECHHO K IBYM- U TPE€XAaTOMHBIM IIPEACIbHBIM CIIMPTAM:

CH,— OH CH, — OH
| (1) |
CH,— OH CH,—OH (2
|
CH,— OH
9TI/IJICHFJ'H/IKOJIB U TJIUMOCPUH — 6CCHBCTHBIC CI/IpOHOO6pa3HBIe KUOKOCTH,
CJIaAKOBATOTO BKYCa, XOPOHIO pPAaCTBOPUMBLIC B BOIC. QTHHCHFHHKOHB — SAJO0BUT.
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['nunieprH — TUTPOCKONIUYEH, HESIOBUT, JIETKO yCBaWBaeTcs oprann3mMom. [1omo6H0
OJHOATOMHBIM CHUPTaM OHHM PEArupyrT ¢ AKTUBHBIMU METaIaMH, TaJIOTEHOBOJO-

poaamMu, OPpraHn4CeCKMMU U HCOPraHNYCCKUMHU KU CIIOTaAMMU.

CH, - OH CH, —ONa
| +2Na® | +H,-
CHz—OH CH2—ONa
CH,—-OH CH,CI
| +2HCI® | +2H,0
CH2 — OH C:HZC:l
CH, — OH CH, — ONO,

| |

(|3H2 —~OH +3HO-NO® CH2-ONO,  +3H,0
|

CH, - OH CH,— ONO,

IIpucyTcTBHE HECKOIBKUX TMAPOKCHIBHBIX TPYIIl B MOJIEKYJIaX MHOIOATOM-
HBIX CIIUPTOB YBEJIMYUBAET MOABUKHOCTb U CIIOCOOHOCTH K 3aMEILEHHUIO aTOMOB BO-
I0pOoJla B TMAPOKCWIBHBIX rpynnax. Hampumep, €ciam K CBEXENPUIOTOBICHHOMY
rugpokcuay Meau (1) mpunute rmnepuH, To 00pasyercs pacTBOp SIPKO-CHHETO IBe-
Ta — TJIMLEpaT Meau. DTO KaueCTBEHHAsl peaklisi Ha MHOT0aTOMHbIE crupThl. On-

HOATOMHBIE CIUPTHI ¢ THApOoKcHIoM Menu (I1) He B3auMoIeHCTBYIOT.

H
~
H,C - O -H °.O—(|3H2
|
(|3—O:\H + HO-Cu-OH + H—O—(|3H —
H,C — OH HO — CH,
H\
H,C -0 *O—CH;>
|2 N |
HC-Os—~ Cu — O-CH + 2H,0
| H |
H,C — OH HO —-CH,

['munepat Menu — KOMIUICKCHOE COCIMHEHHE (CTPEJIKOW MOKa3aHbl XUMUYE-

CKHE CBSI3U, KOTOpPBIE 00Pa3yOTCs 10 JOHOPHO-aKIIENITOPHOMY MEXaHU3MY).
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OTUIIEHTJIMUKOJIb IPUMEHSETCS JUJISl MOJIyYEHHs JJaBCaHa — LIEHHOT'O CHHTETH-
YECKOTO BOJIOKHA U MCIIOJB3YeTCs I NPUTOTOBICHUS aHTU(PU30B — HU3KO3aMep-
3al0IIMX JKUAKOCTEW. B MequIuHe TIIMIEpUH HCIOJIB3YETCA Ul CMATYECHUS KOXKHU
PYK M IPUTOTOBJIEHUA Ma3el. Kpome TOro, rimmuepuH NpuMeHseTCs Uil MOJIyYECHUs

CUHTCTUYCCKUX CMOJI 1 B3PbIBUYATHIX BEUICCTB, HAIIPUMCEP, HUTPOTJIUILCPHUHA.

BOMPOCKHI U YITPA’KHEHUS

1. Kakue BemecTtBa Ha3pIBarOTCS cnuptamu? Hamummmre o6myio ¢opmymy
TOMOJIOTHYECKOTO Psiia MPEAETbHBIX OJJHOATOMHBIX CITUPTOB.

2. CocraBbTe CTPYKTypHBIE (HOPMYJIBI BCEX M30MEPHBIX CIIMPTOB, OTBEYAIO-
mux ¢popmyne CsHiiOH. HazoBure ux.

3. Kakwue cnupThl Ha3pIBarOTCS:

a) ICpBUYHBIMH; 0) BTOPUYHBIMH; B) TPCTHYHBIMU?

4. Kak nmensitcsi CUPTHl B 3aBUCUMOCTH OT YHWCJIA THAPOKCHIBHBIX TPYII?
Hamnummure Gpopmyisl 01HO-, IBYX- U TPEXaTOMHBIX CITUPTOB.

5. Kaxue Tums n3oMepun BO3MOXKHBI IJIs TKAaHOJIOB?

6. CocraBbTe CTPYKTypHBIE (POPMYJIIBI CIIUPTOB:

a) 2-mMetmi0yTaHoa-1; 0) 3,3 nuMeTwiIneHTaHoIa-2.

7. OOBsicHUTE, TTOYEeMY OJHWH M3 aTOMOB BOJOpPOJa B MOJIEKyJaX OJHOATOM-
HBIX CITUPTOB SIBIISETCS O0JIee MOABMKHBIM.

8. Kax u3 mpomana MOXHO MOJIy4YuTh mpomnanoi-1? CoctaBpTe ypaBHEHHS CO-
OTBETCTBYIOIUX PEAKIIUH.

9. Ilouemy Temmeparypa KHIIEHUS Yy CIIUPTOB HAMHOTO BBIIIE, Y€M Y COOTBET-
CTBYIOIIIUX yTJIEBOJIOPOJIOB?

10. Hanmmute peaknuio B3aWMOJIEHCTBHS METHUIIOBOTO CIHUPTA C XJIOPOBOJIO-
pozom.

11. ITpu HarpeBaHUM CMECH STHJIOBOTO M MPOIMIOBOTO CIIUPTOB C KOHIICHTPH-
POBaHHOW CEpPHOW KHCIOTOH 00pa3yeTcsi CMEIIaHHBIM HSTHINPONWIOBBINA 3up.
Kakwue eme a¢upst MmoryT 06pazoBarbes mpu 3ToM? Hanummre ypaBHEHUS peaKIIHid.

12. Hanmumute ypaBHEHHUs PEakiyii, ¢ MOMOIIBIO KOTOPHIX IMpomaHoi-1 mpe-
BpaIlaeTcs B MPOMAHOI-2.

13. Kak mosy4aroT METHJIOBBIA M ATWJIOBBIM criupThl? Hamumure ypaBHEHHS
pEaKIui.

14. T ne npUMEHSIOT METAHOJI U 3TAHON?

15. KakoBo ¢u3nonornyeckoe AeiCcTBHE CIIUPTOB?

16. Yto Takoe STHICHTIINKOIb U TIHIEPUH?
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17. Kak XuMUYECKHM CIIOCOOOM OTJIMYUTH TJIMIEPUH OT TaHona? ['ne mpume-
HSIOT TIIMIEPUH U 3 TUICHT KO ?
18. Hanummte ypaBHEHUS PEAKIIMi, C MOMOIIBIO KOTOPBIX MOXXHO OCYIIECT-
BHUTH CJIEAYIONIUE TPEBPAIICHHUS
a) meran ® xuopmeran ® meraHon ® MeTaHOISAT HATPHS;
0) meran ® amnerwieH ® stuinern ® staHon ® Oyragwen-1,3 ® Oyran ®
Ooyren-1 ® Oyranon-2;
B) kapOoHat Kanbiuss ® kapouna kanmpiusas ® anerwien ® sranon ® xJjo-

pUCTBIN 3THII ® 3THIEH ® STUICHIIIMKOIB.

3AJAYHN

1. Oxcun yraepoaa (IV), kotopsiit oOpasoBaics npu 6poxenun 100 r pacTBo-
pa TIIIOKO3BI, MIPOITYCTHIIN Yepe3 Tuapokcua kanbims. O6paszoBanocs 10 r kapOonarta
KaJbIKs. BeraucauTe MaccoByto 1010 TIIIOK03bI B pactBope. (OTBet: 9 %)

2. CKOJBKO BO3ayXa MO 00beMy HEOOXOAMMO IS CKMTaHua 1 J1 MeTaHoJa
(r =0,80 r/em®)? (OtBer: 4 M)

3. CkoImpbKO JHUTPOB pacTBOpa dTaHONa C MaccoBod poneir ero 96 %
MOXKHO monydnts u3 1000 M° srmmena (u.y.)? IlmorHocts sranoma 0,80 r/em’.
(OtBet: 2673,9 n)

4. CKOIIBKO TpaMMOB METaHOJa Cropeno, eciuu npu 3toM obpazoBaics CO;
oowemom 56 11 (H.y.)? (OtBeT: 80T)

5. Kakoii MakcuMaibHbIil 00BeM BOJIOpOaa (H.y.) MOXKET OBITh BBIIEJICH Ha-
TPUEM M3 TJIUICPHUHA, B3ITOrO B KosmuectBe 1 Moib? (OtBer: 33,6 11.)

6. K 10,5 r atunenosoro yriaesogopoaa npumiiu 40 r 6poma. Kakosa popmy-
Jla CIIMPTA, U3 KOTOPOTO MOJTYYHIIN THICHOBBIH yrieBoaopoa? (Oreer: C3H7OH)

7. Haiitu mounekynsipHylo (GOpMylly ankaHOja, €CJIU IMPU B3aUMOJECHCTBUU
13,8 r ero ¢ METATUYECKUM HATPHEM BBIIEIHICS BOJIOPOM, KOTOPOTO JOCTATOYHO
st rugpupoBanus 3,36 i1 nponmieHa. (Oteer: C,HsOH)

8. Ilpu nmerumparamuu 18 T romosiora MeTaHoia 0Opa3oOBANICS YTJIEBOJIOPO.
u 54 1 BoAbl. YCTaHOBHTE MOJIEKYJSIpHYIO Maccy u (opmyrny crnupra. (OTBeT:
60 r/moib, C3HgO)

9. K 16,6 r cMecu 3TaHoJIa M TIpOTaHoia q00aBMIH U30BITOK METAIITHYECKOTO
Hatpus. Beimemmnock 3,36 m Bogopoma. OmnpenenuTs MacCOBBIM COCTaB MCXOIHOM
cmecH. (OtBer: mponanos — 12 r; staHon — 4,6 1)
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8. ®EHOJIbI

DeHoJIbI — 3TO MMPOU3BOAHBIC aPOMATUYCCKUX YTJICBOAOPOJ0B, B MOJICKYJIaX

KOTOPBIX OJHA WKW HCECKOJBbKO THUAPOKCWIIBHBIX TPYIII CBA3aHbI C O€H30JIbHBIM

AIPOM.
= S-H —» 4 > >-0 ¢denon (ruapokcuOeH30.1)

8.1. HOMEHKJIATYPA U U30OMEPHS ®EHOJIOB
N3Bectrbl omroaromubie henonsl — CgHsOH — denon, CH3CgH,OH — kpe-
30JIBI WJIM THIPOKCHTOIYOIIBI; AByxaroMHble (peHonbl — CgHy(OH), — nurunpoxcu-
Oen3oubl; TpexaromHuble henonsr — CgH3(OH)3 — tpurnapoxcudenzonst. st de-
HOJIOB BO3MOJKHA M30MEPHSI TIOJIOKEHHSI 3aMECTHTENIC B OCH30IbHOM KOJIBLIE U U30-
mepust OokoBoi menu. Hanpumep: o-kpeson (1), m-kpeson (2) n-kpeson (3); aByx-
aToMHbIe (eHosbl — 1,2 nuruapokcudenson (4); 1,3 auruapoxcudenson (5), 1,4 nu-

runpokcudensoi (6).

OH OH OH
__CHs
WO @ [O @[
CHj;
CHs;
OH OH OH
OH
@ (O (5) © | (O
OH
OH

8.2. JVIEKTPOHHOE CTPOEHUE ®EHOJIA U ETO MTOJYYEHUE
DJIeKTPOHHOE cTpoeHne. ber30mpHOE KOIBI0 B eHosie 00agaeT CBOHCTBOM
MPUTSTUBATH K ce0€ 3JIEKTPOHBI aTOMa KHUCIOPOAa TUAPOKCUIIbHOU Tpymmbl. CMere-
HUE HETOJICICHHON Taphl 3JIGKTPOHOB aToMa KHUCIOPOJa B CTOPOHY OEH30JHHOTO
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KOJIbIIa YBEIUYIUBaET NoJsipHOCTh cBsi3u O — H. BomopoHeiii atom cranoButcs 6o-
Jiee MOJABUKHBIM U PEaKIIMOHHOCTIOCOOHBIM. ['MIpOKCUIIbHASA TPYIINA J1€J1a€T aTOMBI
BOJIOpoa 0oJiee MOJIBMIKHBIMU B MOJOXEHUSIX 2, 4, 6 OEH30JIbHOTO KOJbIA. Takum
o0pa3zoM, UMeeT MECTO B3aUMHOE BJIIMSTHUE aTOMOB B MOJIeKyJie ¢eHoIa. DTO B3aUM-

HOE BJIMSIHUE OTpaXKaeTcs Ha CBOMCTBaxX (heHona.

0 +—H

h
Y7 ¥
5 3

4

IHony4yenne. @eHOI BBIAEISAIOT U3 KAMEHHOYTOJIBHON CMOJIBI IPU KOKCOBAaHUU

KaMCHHOTO YTJIA. Pa3pa6OTaHBI U CUHTCTUYCCKUC MCTOABI IMOJIYYCHUA q)CHOHa.

8.3. ®U3NYECKHUE U XUMHUYECKHUE CBOMCTBA ®EHOJIA

du3nueckne cBoiictpa. ®eHom — OecHBETHOE, KPUCTALTNYECKOE BEIIECTBO
C XapakTepHbIM 3anaxoM. [Ipu KOMHaTHOI TeMIiepaType IJI0X0 pacTBOPSIETCS B BOAE,
HO mipu 70°C pacTBopsieTcs B BOJIC B IFOOBIX COOTHOIICHHMSIX .

Xumuyeckue cpoiicrBa. OOycClIOBIEHB NMPUCYTCTBHEM B MOJIEKyse (eHoma
TUIPOKCHIIBHON TPYNIBI M O€H30JbHOTO KOJIBIIA.

1. Peakuuu ¢ yyacTueM ruJipOKCHIBHOM IPYIIIBI.

a) ®enon (1) B BOOHBIX pacTBOpax JUCCOIMUPYET B 00pa3yeT GpeHOIAT-HOHBI
(2).

(O H-0H = D H>-0+H’

D) (2)

[ToaTomy (heHOIT HA3BIBAIOT U KapOOJIOBOI KUCIOTOM.
0) B3aumoneiictBue co menoyamu ¢ oOpazoBaHueM (eHousiToB. CIUPTHI €O

LIeJI0YaMU HE PEarupytor.

{ O >-0H +NaOH— < >-ONa+H0

B) B3auMoeiicTBre ¢ akTUBHBIMU MeTaJlJIaMH ¢ 00pa3oBaHueM (EHOJISATOB.
2{ O H>-0H+2Na— 2 <O »-ONa+Hz
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DeHONATHI JETKO pa3iaraiTcs MpHu AelcTBUU KuciaoT. Penon — Gomnee ciabast

KHUCJIOTA, 4YEM YTI'OJIbHA.
{ O H-ONatH,0+C0, —»<{ > > OH + NaHCOs

2. Peaknuu ¢ yuactuem O0€H30JIbHOTO KOJIBIIA.
Peaknuu 3amemnienns B 0€H30JIbHOM KOJIbIle )eHOIa UAYT JIeTde, 4eM y OeH30-
7a, ¥ B 00Jiee MATKHUX yCJIOBHSIX.

a) B3aumonetictBue ¢ OpoMHOM BOJIOM:

Br

/
{ D >-O0H+3Br, — B O \>—OH + 3HBr
Br

2,4,6-TpubpoM(peHOT MI0X0 PACTBOPUM B BOJIE U BBHINMANAET B OCAIOK, MOITOMY pe-

aKIus ero o0pa3oBaHUS MOXKET CITYKHUTh JIJIsi 0OOHapyx)eHus HheHoa.

0) HurpoBanue. OOpa3yercsi MUKPUHOBAsI KHCIOTA.

_NO;
{ S H-0H+3HONO, 224 oN-{ O \/— +3H,0
“No
2

JIsi Ka4eCTBEHHOTO OmpeeaeHns (peHosa B BOJHBIX PACTBOPaxX HCIOIB3YIOT
ero B3aumozeiicteue ¢ xyopuaom xenesa (I11)FeCls. O6pasyercs duoseroBas okpa-
CKa pacTBopa.

Ipumenenune. PeHOM NMPUMEHSIOT I MPOM3BOACTBA (heHOI(POPMAaTbIET -
HBIX [IACTMACC, KPaCHUTEINEH, JJEKapCTB, B3PHIBUATHIX BEIIECTB U JIPYIHX MPOAYKTOB.

denon TOKCHYCH, BbI3BIBACT OKOT'M KOKU U IIPUMCHACTCA B MCIUIIMHC KAaK aHTUCCIITUK.

BOMnPOCHI ¥ YITPA’KHEHUS

1. Yro takoe penonsr? UeM (HeHOTBI OTIMIAIOTCS OT aPOMATHYECKUX CIHUPTOB
M0 XUMUYECKOMY CTPOEHUIO?

2. Kakue THIb H30MepHur U3BECTHBI sl (PEHOJIOB?

3. Hammmmure popmyiiel 01HO- 1 IBYXaTOMHBIX ()EHOJIOB.

4. OOBsAcCHUTE B3aMMHOE BIMSHHE aTOMOB B MOJIEKYJIE (peHOIa.

5. MmMeeTcst BEIIECTBO CIEAYIOIIEro CTPOCHHUS:

SN
HO - <> > -CH,0H
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Kax oHO Oyser B3anMo1eliCTBOBATH:

a) c HaTpueM; 0) ¢ THIPOKCHUIOM HaTpusi? Hamumnre ypaBHEHUS peaKInii.
6. Hamummre cTpykrypHBIE (OPMYIIBI COCTUHEHHNA:

a) Mm-HuUTpOdeHo; 6) N-OpoMdeHost; B) 0-Kpe3o; I) 2,6-nuMeTruindeHo.
7. Hanummure ypaBHEHUs peakuil JAJis IPEBpPaALCHUS:

CaC,® CoH, ® CgHg ® CgHsBr ® CgHsOH ® CgH,BrsOH

3AAYN

1. BpoMHas Boja, KOTOpasi COACPKUT 6 T Opoma, TIOITHOCTBIO IPOpearnpoBaa
¢ 23,5 r BogHOTO pactBopa henona. Onpeaennure MacCoByIO 00 (peHosa B pacTBo-
pe. (OtBet: 5%)

2. Tlpu weitpanuzammu 100 r BomHOTO pacTBOpa (heHoNa MOTPEOOBAIOCH
25 mu1 pacTBOpa THApOKCHIA Kaius ¢ maccoBoi jgoseit ero 40 % (r = 1,4 r/mi).
Ckonpko OpOMHOM BOJIIBI ¢ MaccoBoi gonei opoma 1 % namo mpunuts k 100 r pac-
TBOpa (eHoma, 4To0bI Bech henos npopearupoBan? (Oreer: 12 kr)

3. Ilpu neiicTBuM M30BITKA HATPHUS Ha CMECh dTaHOJNA M (PEHOJA BBIICITUIOCH
6,72 1 Bomopona (a.y.). s mMoJTHOWM HEWTpamu3auu 3ToH )Ke cMecu moTpeboBaIOCh
25 M1 pacTBOpa ruApokcuaa kaaus ¢ ero maccopoi goseit 40 % (r =1,4 r/mi). Omnpe-

aenure cocraB ucxonHoit cmecu (B % mo macce). (Oteet: 40,6 % C,HsOH; 59,4 %
CgHsOH)

TECTOBBIII CAMOKOHTPOJIb
O TEME:. «CIIUPTBI. ®EHOJIBI»

1. Vkaxute 001yto GopMyIty IpeaeabHbIX OJHOATOMHBIX CITUPTOB:
a) CiHoniOH;  6) CH22OH;  B) CH2.0H; r) CiHnOH.
2. Oxapakrepusyiite coequaenne CHz — CH(OH) — CH, — CHa:
a) mpeleabHbIA OJTHOATOMHBIN CIUPT;  0) ABYXaTOMHBIHN CIHPT;
B) OyraHon-1, r) OyraHon-2.
3. B mouiekyie rimnepuHa CoaepKUTCS
a) TpH NMEPBUYHBIC TUIPOKCHIbHBIC IPYIIIIHI;
0) Tp¥ BTOPUYHBIC TUAPOKCUIIbHBIC TPYIIIIHI;
B) OJIHA MEPBUYHAS ¥ [BE BTOPUYHBIC THAPOKCHIIBHBIC TPYIIIIHI;
T) B IEPBUYHBIC ¥ OJ[HA BTOPUYHAS THAPOKCUIIbHAS IPYIIIIL.
4. YKaXuTe BTOPUYHBIC CITUPTHI:
a) 2 metuiI-0yTaHoma-1, 0) rexcanou-1;
B) T'€KCaHOJI-2; r) 2,2-TMMETHIIEHTaHOI-3.
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5. YKaxuTe TpeTUUHbIN CIIUPT:
a) Oyranou-1; 0) Oyranon-2;
B) 2-METWIIIPOIIAHOI-2, r) npomnaHoi-1.
6. Kakne BHIOBI H30MEpHHM BO3MOXHBI JUISI TPEICIbHBIX OJHOATOMHBIX
CIIHPTOB:
a) IHC-TPaHC-U30MEPHS;
0) U30MepHs MMOJIOKEHUS TUAPOKCHILHOU TPYIIIIHI;
B) M30MEpUsl YIIIEPOTHOTO CKEJIeTa,
I) U30MepHs KIlaccy MpoCcThix 3pupo?
7. CKOJIBKO M30MEPHBIX CIUPTOB OTBeuaeT oomieit popmyne C4HqOH:
a) 1; 0) 2; B) 3; r) 4?
8. Ykaxure n3oMepsl:

a) CH;CH,OCH.CHg3; 6) CHz—CH, - CH, —-CH,0OH;
9. VkaxuTe apOMaTHUeCKHd CIIUPT:
CH, -CH;
a) C¢HsOH; 6) C;HsOH; 1) CgHsCH,OH;  B) | |
OH OH

10. YkaxuTe criocoObl MPOMBIIUIEHHOTO TOJTYyYEHUS 3TaHOA:
a) ruapaTanys aleTuiICHa;
0) rugpaTanus dTUICHA;
B) OpPOIKEHUE TITFOKO3BI.
T) TUAPOJIM3 TaJOrCHAIKIIOB BOJHBIM PACTBOPOM INEIOYH.
11. Kakue peakuuu BeayT K 00pa30BaHUIO STHIICHTIUKOJIS:
a) OKHUCJICHHE dTUJICHA PACTBOPOM IIEpMaHraHaTa KaJwus;
0) rugpaTanus alneTUICHa;
B) B3auMojielicTBre 1,2-1MXJI0p3TaHa C BOJHBIM PACTBOPOM IIIEJIOUH;
r) Jeruaparamus riuiepuHa’?
12. MeTaHOa ¥ 3TaHOJ PACTBOPSIFOTCS B BOJIE Oyiaromapsi:
a) KHCIIOW MPUPOJIE; 0) auccolualuy BOIbI,
B) MOJISIPHOU TUAPOKCUIIBHOM IPYIIIE; T) MPUCYTCTBUIO aJKWIBHBIX TPYIIIL.
13. OxapakrepusyiTe CBOMCTBA TIUIIEPUHA!
a) Bs3Kas U OCCIBETHAS KUIKOCTD;
0) XOpOoIIO pacCTBOPUM B BOJIC;
B) MMECT CJIaJIKOBAThII BKYC;

r) HCAOOBUT U JICTKO YCBAMBACTCA OPraHU3MOM.
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14. Vxaxure coeAuHEHHUE, KOTOpOE HUMeeT HauOOJIbIIYI0 PaCTBOPUMOCTH

B BOJIE:
a) STWICHIJIUKOJIb,  ©0) OyTaH; B) OytaHou-1; r) neHraxos-1.
15. YVkaxure BenecTBa, ¢ KOTOPIMU pearupyer riuluepuH:
a) HATPWIA; 0) a30THas KHUCIIOTA;
B) ME/Ib; I') CBE)KECOCAXKICHHBIN TUAPOKCHI] MEIIH.

16. Cxonbko mpocThIX 3PUpoB oOpa3yercs Mpu HarpeBaHUH CMECH METaHOJIa,
3TaHOJIA ¥ CEPHOM KHUCIIOTHI ipu Temneparype nmxke 140°C:
a) 1; 0) 2; B) 3; r) 47
17. VkaxuTe BemecTBa, ¢ KOTOPBIMUA pearupyeT 3TAHOJ IMPHU OMpeNeTICHHBIX

YCIOBUSIX:
a) YKCyCHasl KHCIIOTa, 0) a30THas KHUCIIOTA;
B) METAHOII, ) TUAPOKCH]] HATPHSI.
18. I1pu B3auMoIeHCTBHH C HEKOTOPHIMHU BEIIECTBAMH 3TAHOJ 00pa3yerT:
a) CIIOKHBIC YPUPHI; 0) sTUICH;
B) alleTalbIET U/, I) POCThIE 3PUPHI.

19. YkaxuTe, Kakue BelecTBa 00pa3yloTcs MpH HarpeBaHWUU CHUPTOB C KOH-
LEHTPUPOBAHHOU CEPHOM KUCIOTOM:
a) aJKOIOJIATHI, 0) ambaeruIb;
B) IIPOCTHIE PUPHI; I') STWICHOBBIE YTIIEBOIOPO/IHI.
20. YkaxxuTe 001acTu MpUMEHEHHSI STaHOJIA:
a) nosiyuenue OyragaueHa-1,3;
0) moJydeHHe JUITUIIOBOTO dPUPa;
B) JIe3MH(DUIMPYIOIIEEe CPEACTBO B MEAUIIMHE; T) PACTBOPHUTEIIb.
21. YkaxuTe 00J1aCTH TPUMEHEHUS TIIHIEPUHA!
a) MPOU3BOJICTBO B3PHIBUATHIX BEIICCTB;
0) IpUTOTOBIICHHE Ma3eH;
B) JUIS TIOJIYYEHUSI CHHTETHYECKOTO BOJIOKHA-JIABCAHA; T) TOILIMBO.
22. Yxaxute (HOpMYIIbl CIUPTOB!
a) CH3~CH(OH)CHgs; 6) CH3—CsH,—OH,;
23. Oxapakrepu3yiiTe cBoicTBa (heHoza:
a) OeclBETHOE KPHCTANTMYECKOE BEIECTBO;  ©) SIOBHTOE BEUIECTRO;
B) BBI3BIBACT 0KOTH KOXKH; ) aHTHCEIITHUK.
24. YkaxxuTe BEIIeCTBa, C KOTOPBIMU pearupyer (HeHod:
a) a30THAs KHCJIOTA; 0) Opowm;
B) OpOMHasi BOJIa; r) KapOOHAT KaJIbIIHs.
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25. YKaXnTe BEIIeCTBa, KOTOPBIE PEarHPYIOT C TUAPOKCHIOM HATPUS:
a) CH;OH; 0) CcHsCH,OH;
B) CgHsOH; F) CHzCeH,—OH.
26. YKaXuTe peaklud, B KOTOPBIX MPOSIBISIIOTCS CIa0OKHCIOTHBIE CBOWMCTBA
deHona:
a) JIMCCOLHaIys B BOJHBIX PAaCTBOPAX;
0) TuapUpOBaHUE;
B) B3aUMOJICHCTBHE C HATPUCM,;
I) B3aUMOJCHCTBUE C TUAPOKCUIOM HATPHSI.
27. bpomuas Boaa pearupyet ¢ (HEHOIOM ¢ 00pa30BaHUEM:
a) OpomOeH3011a; 0) 1,2-nubpomMdenona;
B) 1,3-1uOpomdenoa,; r) 2,4,6-TpudbpomdeHoa.
28. 23 r METAIUTMYECKOTO HATPUA pearupyer ¢ GeHoIoM ¢ 00pa3oBaHUEM:
a) 0JTHOTO MOJIb KUCIIOPO/Ia,; 0) 0JTHOT'O MOJIb BOJIOPO/JIA;
B) [TOJIOBHHBI MOJIb BOJIOPOJIA; ) IBYX MOJIb BOJOPO/JIA.
29. 11 KaueCTBEHHOTO OOHApy)eHHs (PeHOJIa UCTIOIb3YIOT:
a) pacTBOpP TUAPOKCHA AMMOHHS; 0) OpoMHYIO BOIY;
B) pactBop xsopHoro xeine3a (I11); r) pacTBOp Hona.
30. Ykaxkure obnacTu nmpuMeHeHus (peHoma:
a) TIOJTy4YCHHE KPACUTENICH U JICKapCTB;
0) nonyueHne GpeHoIPOpPMAaTBIACTUIHBIX TIACTMACC;
B) IIOJTy4EHHE YKCYCHOTO ajbJIeTHIa;
r) OAaKTEPUIIUIHOE CPEICTBO.

9. AJIBAETI'NAbI
AJbaeruapl — 3TO OPraHMYECKHE BEIIECTBA, MOJEKYJBI KOTOPBIX COAEpKatr
GyHKIMOHANBHYO TpymTy atroMoB  — C <
COCIMHCHHYIO C YIJIEBOJOPOJHBIM pamukanoM. O0mas gopmyna mpeaesibHbx (Ha-

O

=
CBIIIEHHBIX) aJIbJIETHI0B CnH2n+1C N
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I'pymma  — (”3 — Ha3bIBaeTCs KapOOHMIHHOU TPYIIION.
O

BemecTBa, coaepikanue kKapOOHWIBHYIO TPYIITY, CB3aHHYIO C IBYMS yTJIEBO-
JTOPOJIHBIMH paJIuKaIaMy, Ha3bIBalOTCsI KeToHaMu. O0mast popMysa KETOHOB:
R-C-R
@)

PaI[I/IKaJIBI MOTYT OBITH OJMHAKOBBIMU U PA3JIMYHBIMH.

9.1. HOMEHKJIATYPA U U3OMEPHSI AJIbJETH10OB
HaszBanus anpaeruoB oOpa3yrTCs OT Ha3BaHHW COOTBETCTBYIOIIUX OPTaHHU-
YECKUX KHUCJIOT, B KOTOPBIC OHM MPEBPAIIAIOTCS MPU OKUCICHUH (MypaBbHHBIN allb-
JCTU/; YKCYCHBIA almbJerua U T. 1.). [1o MeXAyHapoIHON HOMEHKJIAType Ha3BaHUS
anpJAeTHIOB 00pa3yIOTCS OT HAa3BaHW COOTBETCTBYIONIUX YTJIEBOJOPOJOB IMPHU TIO-

Mot cydukca -anb. Hymeparuio HaunHAIOT ¢ alnbAernaHoN rpynmbsl. Hanpumep:

3 2 1 & O
CH,- (|3H 2- C 2-MeTWIIPOIaHalb
CHs

Anpaeruibl UMEIOT TOJIbKO OJHHU BUJ U30MEPUU — U30MEpHUs YIIIEPOIHOM 1ie-
nu. Anpaeruasl uzomepHsl keronam. Hampumep: CHz—CH-CHO (mpomanans) u
CH3—CO—CHj3 (npomnaHoH WM TUMETHUIKETOH, alleTOH) SBJISIOTCS u3omepamu. OHU
uMeroT obmryto hopmyry C3HgO.

Baxneiime anpIeruapl 1 UX Ha3BaHUS AaHBI B TaOIHIIE .

DJIEeKTPOHHOE CTpPOeHHe KapOOHWIBbHOW rpymmbl u3obpaxeno Ha puc. 10.
AToM yriepoja KapOOHMJIBHOM IPYIIbI COEIMHEH C TpeMs ApyrumMu aromamu. OH
o0Opa3yeT ¢ HUMH S-CBS3H, KOTOPHIE JIEKAT B OJHON MJIOCKOCTH U YIIIbI MEXTYy HUMHU
120°. D10 o3HayvaeT, YTO aTOM yTriepoAa KapOOHWIBHOW TPyNIbl HAXOIUTCS B CO-
cTOsHUN Sp°-ruGpuamsarmy. HernOpuan3upoBaHHOE 06IAKO P-3JIEKTPOHA aTOMa yT-
Jepoia W 00JAKo p-dJIEKTPOHA aroMa KHCIOpoAa (Ipyroi 3JIeKTpPOH 3TOr0 aToMa
y4acTByeT B ycTaHOBJIeHUU S-cBsi3u C — Q) 00pa3yroT P-CBs3b.

JIBOifHAsI CBSI3b KapOOHWIBHOM TPYIIIBI OTIIMYAETCS OT ABOWHOM CBSI3W dTHIIE-

HOBBIX YTJIEBOJOPOJOB. B KapOOHMIBHOW Tpymnme 3JeKTPOHHOE O00JaKo P-CBS3U
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CMEIIAEeTCsl B CTOPOHY aToMa KUCIOpO/ia, II03TOMY aToM YIiiepoja Mpuodperaer yac-

TUYHBIN MMOJIOKUTEIBHBIN, 2 aTOM KUCIOPOAA — YaCTHYHBIN OTPULATEIbHBIA 3apsi:

d- oo
&0 .°0°
R-C N HUJIn RRCe
[ N J
H
Tabauya 5
Tomostornyeckuii psix npeaebHbIX aJbIerua0B
TemnepaTtypa
HaszBanue ajgabaerunjaa (I)opMy.]Ia KHUIICHUA
(8°C)
Meranans (MypaBbUHBIN abICTH/I, = O
H-C -19
dopmanbaernm) AN H
DraHanb (yKCYCHBIH ajbIeTH I =
’ CHs-C +21
aleTabICTUI) N
[Mponanans (IPOMMOHOBBIN =0
CH3—CH2 -C N +50
QJTbJICTH ) H
_0
byrananb (MacstHBIN aabaeru) CHs—CH, -CH,—C J +75
H
[Tenranans (BasepuaHOBbINA =0
CHs—CH,; CH,—CH,-C N + 120

QJTbJICTH )

H

. no.

Puc. 10. O6pazoBanue S- u P-CBsi3eil B KapOOHMIBHOM TPyITIE abIeTHI0B
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9.2. IOJIYUEHME AJIBJEIUIOB
OO6muit crioco0 MOy4YeHUsT ATbJAETUI0OB — ATO OKUCIICHHE TEPBUYHBIX CITUP-
toB okcugom menu (I1), mepokcumom Bogopoaa, IEpMaHraHATOM KaJlds M JAPYTUMU

OKHCIIUTCIIIMU.

_0

R-CHrOH+[0]® R-C 7
H

+H,0
HpI/I KaTaJIMTUYCCKOM OKHMCJICHHHN MCTAaHOJIA KI/ICHOpOI[OM B03nya HOquaIOT

MCTaHAJIb.

Cu,A O
L2H-CZT " 42H,0
H

2CH30H +0,

MeTananb MOJIy4aroT ¥ IPpX KaTaJIUMTUYECKOM OKHMCJICHUMH MCTaHa.

500°C @)
H-C 2~ +H,0

CH4 +0O5
AN
H

Orananp noayyaror no peakuuu M.I'. Kyueposa:

HC® CH + H,0 %9¥4® CHs-CHO

WJIM IIPHA KaTAIMTHYCCKOM OKHCJIICHHH 3TUJICHA.

2CH,=CH,+0, % %9 3:%%%® 2CH,CHO

9.3. ®MB3UYECKHUE U XUMHUYECKHUE CBOMCTBA AJILJETHI0B

dusznyeckne cBoiicTBa. 3 anpaernnos (tadna. 5) Toapbko MeTaHaab — ras,
Opyrue anbIeruJbl — KUIKOCTH, BBICIIME AJIbAETUAbI — TBEpAbIE BenlecTBa. Hus-
IMe allbJeTHAbl UMEIOT PEe3Kuil 3amax, Bbiciine anbiaeruipl Cg—Cip — IyIIUCTHIE
BeniecrBa. HayanpHble WiieHBl psiga pacTBOPUMBI B BOJE, C IOBBILIEHUEM MOJIEKY-
JSIPHOM MacChl paCTBOPUMOCTD AJIbJIETUAOB YMEHBIIAETCS, BBICIINE AJbJCTHU/IBI B BO-
Jle HEPaCTBOPUMBIL. Bce alibAeruipl pacTBOPSIIOTCA B OPTAHUYECKUX PACTBOPUTEIISX.

AnbIeruipl pa3apaskarT CIU3UCTBIC 000JIOUKH TJIa3 U BEPXHUX JIBIXATEIIbHBIX
Iy TEH.

XuMuuyecKHne CBOMcCTBA.

1. Peaknuu OKwWCIICHHS. AJNBIACTHIBI JIETKO OKHUCISIOTCS 10 KapOOHOBBIX
KHCJIOT C TEM € YHUCIOM YIJIEPOAHBIX ATOMOB PA3JIWYHBIMU OKUCIUTEISIMH TPU

HarpeBaHUU:
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-0 t°,NH,OH O
R-C \/ +Ag.0 ’ CHs;-C f +2Ag (1)
H OH
= @) t° = @)
R-C < +2Cu(OH); —, R-C C +2CuOH + H,O  (2)
H OH
2CuOH v#e Cu,0 + H,O
KEJTHIN KpaCHBIN

Peakiiuu ¢ aMmmMua4HbIM pacTBOpoM okcuzaa cepedpa (1) u ruapokcugaoM Meau
(I) — xayecTBeHHBIE peaKkHU Ha ajbaeruabl. Peakius (1) Ha3bpIBaeTCs peakiuei
«cepeOpsTHOTO 3epKaa.

2. Peakuuu npucoenunenusi. OOBACHAIOTCS MPUCYTCTBHEM B KapOOHWIBHOM
rpynme P-CBs3U, KOTopas JIeTKO paspymaercs. [Io MecTy ee paspylieHus IPUCOCIH-

HAKOTCA aTOMBI U @TOMHBIC T'DYIIIbL

O Ni(Pt
H-C Z° +H,- 0+ CHyOH
H
@) Ni (Pt
CH;-C = L N CHLCHLOH

Ipumenenue. Merananb (popmainbaerua) UCIOIb3YETCS AJIsl TOJTYYCHUsS (e-
HOJI(pOpMANTbICTHIHON CMOJIBI M JIEKAPCTBEHHBIX COSAMHEHUH, IS TyOJIeHUS KOXK U
cepebpenust 3epkai. BomHbIN pacTBOp dopMalnbieruaa ¢ MacCOBOM J0JIeH allbieruaa
40 % naspiBaercs popmanmuom. OopMaMH UCTONB3YETCA IS COXpPaHEHHs] aHATO-
MUYECKHX TpenapaTtoB. TaHAIb UCIIOIb3YETCS ISl TOTYYSHHUS] YKCYCHOW KHCIIOTHI.
Anpaerunsl ¢ coaepkanreM atomoB yriepoaa Cr—Cis mpuMeHstoTCs B mapdrome-
pumn.

BOMNPOCHI U YIIPAYKHEHUSA

1. Yro Takoe: a) anbaeruapl; ©0) KETOHBI?

2. Kak pacripenenstorcs 3apsast B rpynmne C = O?

3. Uem oTnnvaeTcs ABOWHAS CBs3b KapOoHMIbHOU rpymmsl > C = O ot aBoii-
Ho¥i cBsi3u > C = C < B ankeHax ?

4. Kakwue BUIBI N30MEPHUH BO3MOXKHBI JUIS alIbJAECTUIOB?

5. JlaiiTe Ha3BaHME 1O MEXJIYHAapOJHOM HOMEHKIATYpE CIEIYIOLIUM
aJbJIeTUIaM
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0 0
3) CHy-CH-CH-C z 6) CHs-CH,C T

H H

CHs
-0 =0

B) CH3—CH2—(|3H—C < ) CHS—?H—?H—CHz—C\ }

H

CHs CHz CoHs
CHs
| 0

1) CH-CHCZ
| S H
CHs

6. Kakwue BemectBa 0Opa3yroTcsi Py OKUCIICHUN aJbIETHIOB?

7. Kakwne BemecTBa 00pa3yroTcsi IPH MPHCOSTUHEHNN BOIOpoia (THIpHpoBa-
HUHN) K aabJIeruaam?

8. Kakue peaknum HCIONB3YIOTCS IJIi KA4ECTBEHHOTO  OMpEIeTIeHUs
aJIbJIETuI0B?

9. Uto Takoe hopManuH u T1I€ OH MPUMEHSIETCS ?

10. Kak u3 sTaHans moayduTh B ABE cTaauu OpoMdTaH? Hanummre ypaBHeHHS
pEaKIui.

11. Kak MOXHO IBYyMsI crioco0aMu JT0Ka3aTh, YTO B JIAHHOM PacTBOPE COJEp-
KUTCS anpaerun? Hanummre ypaBHEHUS peaKuii.

12. Kak OTJIMYUTH TJIMIEPHH OT alibJeTH/Ia ¢ momoiibto ruapokcuaa meau (11)?

13. Hanmmure ypaBHEHHs peakiuii, TpU MOMOIIU KOTOPHIX MOYKHO OCYIIECT-
BUTH CIICTYIOININE TPEBPAIICHHUS:

_0

a) Ca® CaC,® HC°CH® CH;—-C
H

6) C4H10® CoHg® CoHsCl ® CoH5sOH® CH3CHO

r) CH4® Cy;H,® CH3CHO ® CH3CH,OH® CH3CHLBr® C;H4® CH3CHOH® CH3CHO

3AAYN

1. CkoibKO TPaMMOB TIpOTIAHANSI OKUCIIUTCS B PEAKIINN «CEepeOpSTHOTO 3epKa-
Ja» npu ogHoBpeMeHHoM BoccraHoBiiennu 0,01 monb cepedpa? (OtBer: 0,29 1)
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2. ®opmanbaerus, oOpasyoIUicss MPU OKUCIEHWH 2 MOJb METaHOJa, pac-
tBopuin B 100 r Bogwl. KakoBa MaccoBast 1ot opManbpaeruaa B 3TOM pacTBope?
(OtBet: 37,5 %)

3. OauH MTUTp Ta3000pa3HOTO OPraHUMYECKOTO COSNUHEHHS (H.y.) IMEET MacCy
1,34 r. MaccoBsie 0M YIJIepoJia, BOAOPOa U KHUCIOPOJa COOTBETCTBEHHO PaBHBI
40 %, 6,7 % u 53,3 %. Ycranosure hopmyny coenunenus. (Orer: CH,0)

4. ]Jlns xatamuTHdeckoro ruapupoBanus 17,8 r cmecu meTaHans u 3TaHamsg A0
cupToB motpedoBanock 11,2 1 Bogopoaa. OnpeaenuTb MaCCOBYIO JOJIO aibJIETHIOB
B cMmecH. (OtBeT: MeTanains — 50,56 %; sranans — 49,44 %)

5. Tlpu B3aumoaeiictBuu 1,74 r cMecu dTaHajs U IEHTaHAJS C U30BITKOM aM-
MHUAYHOTO pacTBOpa OKcuaa cepedpa obpazoBanock 6,48 r meTammuaeckoro cepeodpa.
OmnpenennuTh MacCOBYIO J0JIIO anbaerugoB B cMmecu (B %). (OTBer: MmMeTaHaip —
50,57 %; nenranaas — 49,43 %)

6. CKOJBKO KHJIOTPAMMOB 3TaHaJsl MOXKHO MOJIy4YuTh 1o Metony M.I'. Kyue-
poBa u3 900 Kr TEXHHYECKOTO KapOuaa KaiabIusl, €CJIU IPUMECH B HEM COCTAaBIISIFOT

10 %? Brixonx stanans paseH 80 % OT pacCUMTaHHOTO MO YpPAaBHEHHUIO PEAKIIHH.
(OtBert: 445,5 kr)

10. KAPBOHOBBIE KUCJIOTbI

KapOoHOBBIE KMCIOTBI — 3TO OPraHUYECKHUE BEILECTBA, MOJIEKYJbl KOTOPBIX
coziepKar OJIHY HJIM HECKOJIBKO KapOOKCHIIBHBIX TPy

_0

C
N OH |

COEIMHEHHBIX C YTJIEBOJOPOIHBIM paJvKaioM. B 3aBuCHMOCTH OT 4mcia KapOOK-
CWJIBHBIX TPYII B MOJIEKYJIE PA3IUYaOT KUCIOTHl OJJHOOCHOBHBIE, TBYXOCHOBHBIE U
T. A. Psim 0THOOCHOBHBIX MpeAeNbHBIX KapOOHOBBIX KHCIIOT MpuBeAeH B Tabmuie 6. K
JBYXOCHOBHOM IpEAEIbHON KucnoTe oTHocuTcs 1masesieBas kuciora HOOC-COOH.
B 3aBucMMOCTH OT mpuUpPOABI pajuKaia B KHCIOTE KHUCIOTHI KJIACCH(PHUIMPYIOT Ha
npe/ebHbIC, HEelIpeaeIbHbIe U apoMaTHyeckue. [Ipenensapie MOHOKapOOHOBBIE (01

HOOCHOBHBIE) KHCJIOTBHI UMEIOT 0011yt hopmyiy

O

CnH 2n+1 C f
OH
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10.1. HOMEHKJIATYPA 1 U30OMEPUS

[To MexayHapoIHOM HOMEHKJIATYpe Ha3BaHHs KUCIOT 00pa3yloT OT Ha3BaHHM
COOTBETCTBYIOIINX YTIIEBOJOPOJOB C MPUCBOCHUEM OKOHYAHHS -OBas M CIOBA «KU-
cinora». Hanmpumep: meranoBas kuciora H-COOH, stanoBas kuciora CHz—COOH u
T. 1. (cM. Tabmn. 5). YoTpeOnsioT u Apyrue Ha3BaHUsI KUCIOT (HalpuMep, MypaBbu-
Hasi, yKCYCHas | T. 1.). [IpesenpHble 0JJHOOCHOBHBIC KHCIOTHI HMEIOT H30MEPHIO yT-
JICPOJTHOM LIETTH ¥ H30MEPHBI CIIOKHBIM d(pHpaM KapOOHOBBIX KHACIOT (MEXKKIaccoBast
uzomepusi), CH;COOH u HCOOCH3 — wm3omepsl. OHE uMmeroT o0yt Gopmyiry
C,H40,.

Tabnuya 6
Ba:kHejilue 01HOOCHOBHBIE NPeIelbHbIe KHCJIOThI
Ha3paHue KHCJI0THI ®opmyna K’f;l\::;ia(i y?é)

MertaHoBast WJIM MypaBbHHOBAs H-COOH 101
DTaHoBas WM YKCYCHAs CHsz — COOH 118
[IponanoBas MM NPONMOHOBASI CH3 - CH, - COOH 141
ByranoBast nim macisiHas CHs — CH2, — CH> — COOH 163
[leHTaHOBast MM BaJIEpHAHOBAS CH3—CH,—CH>-CH,-COOH 186
I'ekcaHOBast WM KalPOHOBAs CH;3 — (CHy)4 — COOH 205
["enTaHoBasi WM YHAHTOBAS CHs — (CHz)s — COOH 223
I'ekcagekaHoBasi MM MTAJTBMUATHHOBAsI CH3 — (CHg)14 — COOH

['entasiekaHoBast MM MaprapuHOBAs CHs — (CHz)15s — COOH TBEPABIC
OxraziekaHoBasi UJIM CTEAPUHOBAS CH3 — (CHp)16 — COOH pettectsa

DJIeKTpOHHOoe cTpoeHue. KapObokcunpHas rpymnmna:

o-
¢ 20 e
R-CTX 0+ H

cocTouT u3 KapOoouunabHOU rpynmsl > C=0 u ruapokcunsnoit — OH. Atom yriepona
KapOOHMUIILHOM TPYIIIBI HIMEET YaCTUYHO MOJIOKUTEIBHBIN 3aps/l, TaK KaK 3JIEKTPOHBI
CMEUIEHBI K aTOMy KHUci0poa. [10J10)KUTENbHO 3apsyKEHHBIN aTOM yIyiepoja MpUTs-
TUBAET AJEKTPOHBI OT aToMa KHUCIOPOJa TMIAPOKCHIBHON IpymIbl. ATOM KucIopoaa
9TOW TPYIIIBI MPUTATUBAET K ceOe 3JIEKTPOHHOE 00JaKo aromMa BOAOpOJa. JTO yBe-
JUYUBaeT noysipHocTh cBsizu O — H mo cpaBHEHHIO CO CIMPTaMHM U YMEHbILAET I10-
JIOKUTENBHBIN 3apsi/i HA aTOME yriepoaa KapOOHWIBHOW TPYMIBI KUCJIOT MO CpaBHe-
HUIO ¢ anpjeruaamu. [1o3ToMy KHUCIOTBHI B OTJIMUME OT CHUPTOB JUCCOLUUPYIOT C
o6pazoBaHHeM HOHOB Bozopoaa H' U 11 KHCIOT He XapaKTepHBI PEaKIHH IPHCOe-

IUHEeHU 1o ABOMHOM cBsA3u > C = O B oTJIMYHE OT ajIbJIETUI0B.

69



10.2. TIOTYYEHUE KUCJIOT
MypaBbuHYI0 KUCIOTY IOJY4YarOT HAaIrpEBAaHUEM IOJ JABJICHUEM T'MAPOKCHUIA
HaTpus ¢ okcuaoM yriepona (1) ¢ mocnenyromeit 00paboTkoit popmmaTa HATPHS

CEpHOU KHCJIOTOMU

NaOH + CO %%2® HCOONa
2HCOONa + H,SO,® 2HCOOH + Na,SO,

VKCYCHYIO KHCJIOTY IIOJy4aroT IPU OKHMCJIIEHHH 3TaHOJA MOJ JEHCTBHEM Oak-
TEpUn CH;CH,OH + O, ® CH;COOH + H,0O

JIns XMMHWYECKOM NMPOMBIIIJIEHHOCTH YKCYCHYIO KHCIJIOTY IIOJIYYarOT Pa3iInd-
HBIMHA METOAAMU.

1. Okucnenne ykCyCHOTO ajabJeruia
2CH3CHO + O, ® 2CH3;COOH
2. Okucnenue OyTaHa KHCJIOPOOM BO3IyXa
2CH3CH,CH,CH3 + 50, ® 4CH3COOH + 2H,0

3. CunTe3oM u3 MeTaHoua u okcuza yraepona (1)

CH3OH + CO %%%® CH3;COOH

10.3. DU3NUYECKHUE U XUMHUYECKHUE CBOMCTBA KUCJIOT
dusunueckne cpoiictBa. Husmume kapOboHoBbie KUCIOTH C1—Cg — KUIKOCTH
C OCTPBIM 3alaxoOM M XOpOIIO pacTBOpsAIOTCS B Bojae. C yBEIUYEHHEM OTHOCUTEIIb-
HOU MOJIEKYJISIPHOM MacChl paCTBOPUMOCTD KHUCIIOT B BOJI€ YMEHBIIAETCS, a TeMIepa-
TYPbI KUIIEHUS TTOBBIIIAIOTCA.
B TBepioM U KUIAKOM COCTOSHUSX MEXY MOJIEKYJIaMU MPeIeIbHbIX KapOOHO-
BBIX KHCIIOT 00pa3yIOTCs BOJOPOIHBIC CBI3U

O oo H-O_

R—C f OH —~C-R  nuknuueckuil gumep

BonoponHas cBs3b B KHCJIOTaxX CHIbHEE, YEM B CIIUPTAX, MIO3TOMY TEMIIEpATY-
PBI KUTIEHUS KUCJIOT OOJIBIIIE TEMIIEPATyp KUIICHHSI COOTBETCTBYIOIIIUX CITUPTOB.

XuMHuyecKHne CBOMcTBA

1. Juccoumanus. PactBoprmbie B BOJI€ KHCIOTHI UMEIOT KUCIBIA BKYC, OKpa-
IIUBAKOT JAKMYC B KpacHbI IIBET. B BOAHBIX pacTBOpax MPOUCXOAUT MX JHUCCOLHA-
1Us ¢ 00pa3oBaHWEM HOHA BOAOPO/Ia U KapOOKCHIAT-HOHA

R—-COOH—R-COO +H"
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KapOoHOBbIE KHUCIOTHI ABJISIIOTCA cila0biMu KuciaoTamu. Hamboiiee cunbHOM B
TOMOJIOTHYECKOM DSy MPEICNIbHBIX KUCIOT SBISETCS MypaBbHHAs. B romosioruue-
CKOM psily KHUCIOT MX CHJIa YMEHBIIAETCs C POCTOM 4YHCIa aTOMOB YIriepoja B
MOJIEKYJIE.

2. O6pazoBanue coseil. KapOoHOBBIE KHCIOTHI B3aUMOJEHCTBYIOT C aKTUBHBI-
MU METAJJIAMHU, C OCHOBHBIMU OKCHJIAMH, CO IL[E€JI0YaMH, C aMMUAKOM HJIA TUIPOKCH-

JI0OM aMMOHWUSI, C COJIIMH 00Jiee CIa0bIX KUCIOT
2CH,COOH + Mg® (CHsCO0),Mg + H,
2CHLCOOH + MgO ® (CHsCOO0),Mg + H,0
CH3COOH + NaOH ® CH3;COONa+ H,O
CH3COOH + NH3;® CH3;COONH,
CH3COOH + NH,OH ® CH3;COONH, + H,0
2CH3;COOH + Na,COs® 2CH3;COONa+CO,- + H,0
CH3COOH + NaHCO; ® CH3;COONa+ CO,- + H,0

B3anmMopeiicTBrue co cnupraMu ¢ 00pa30BaHHEM CIIOKHBIX 3(UPOB (peaxius

TEPUPUKALINN):
o . -0
CHs — C<////+ ’HLO—C2H5 Hﬁzsoﬂw CHg—C\/ + H0
‘{OH_-~~ OCzHs

\ -
\,/’

3. BzaumoneiicTBue 1o yrieBoIOpogHOMY paaukany. Bomopox B yrieBojo-

POIHOM paguKaje, 0COOCHHO OMMKalmui K KapOOKCHMIBHOW TpyHIe, 3aMeIiaeTcs

rajoreHaMu: CHs+—COCH + Cl, ® CICH,COOH + HCI
CHs—COOH + Br, ® BrCH,COOH + HBr

Ilox BiMssHMEM aTOMOB rajoreHa CTEIEHb IUCCOLMALUN KUCJIOT CWIBHO II0-
BBIIIAETCS, IOTOMY YTO CHJIBHEE OTTATUBAKOTCS DJIEKTPOHBI OT KHUCIOPOa THAPOKCH-
I'PYIIIBL.

[Ipu oTmIeTUIEHNN BOBI OT OPTAaHUYECKHUX KUCIOT 00Pa3yrOTCs aHTUAPHIB:

cHs-cL | CHs~C
O+H | o)
O r— 5 /
. : +H,0
SPHLD cHaey i
CH3—C\\O @)

AHTUAPU] YKCYCHOU KUCIOTHI (YKCYCHBIM aHTUAPU)
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Oco0eHHOCTH CTPOEHHSA U CBOWCTB MyPaBbMHON KHCJIOTHI
MypaBbHHasl KMCIOTa [0 XMMUYECKUM CBOMCTBAM HECKOJIBKO OTJIMYAETCS OT
ApYrux KapOOHOBBIX KHCJIOT. KapOokcmibHasi Tpymma B MypaBbUHOM KHCIOTE CO-
EAMHSETCS] C aTOMOM BOJIOPOJA U MO3TOMY B €€ (hopMyJsie MOKHO BBIACIUTH KapOOK-

cuibHy0 (1) 1 anmpaeruanyo rpynisl (2):

D (2)
IToaToMy, KpoME CBOMCTB KHCJIOT, MypaBbUHAs KMCIIOTA MPOSIBIIAET U CBOMCTBA

aAJIbACTHUI0B. Kak u AJIbACTU/IbI, MYpPaBbUHAA KHUCJIOTA JICTKO OKUCIIACTCA aMMHAYHbIM

pacTBOpOM oKcuza cepebpa (peakius «cepedpsSHOTro 3epKaa») U THAPOKCHIOM MEIH:
HCOOH + Agzo YH® 2Ag_ + CO, + H,O
HCOOH + 2CU(OH), %#® COy + 3H,0 + Cl,0™

IIpu cnabom HarpeBaHMM C KOHUEHTPUPOBAHHON CEPHOI KMCIOTOW MypaBbU-
Hasi KUCJIOTA JeTUApaTupyercs u oopasyercs okcun yriepona (11).

H — COOH %93 e CO + H,0

ITanbMUTHHOBasI U CTEAPMHOBASA KUCJIOThI. DTU KHUCIOTHI B BUJIE CJIOKHBIX
3(UpOB IIHMIIEpUHA BXOAST B COCTaB PACTHTENBHBIX U JKUBOTHBIX XKUPOB. DOpMYITHI
ATUX KUCJIOT MpUBEAEHHI B Tabumie 6. OHM MPeACTaBIAIOT COOOW TBEPIbIEC BEIIECTBA
Oemoro 1Bera, HEPaCTBOPUMBIE B Boje. /I 3TUX KHUCIOT XapakTEpHBI T€ XK€ peak-
WU, 9TO U JJs JAPYTHX KapOOHOBBIX KWCIOT. Hampumep, mpu B3aMMOJEHCTBUU C

pacTBOpaMu MIENIOYX WM KapOOHATa HATPHUS OHU 00Pa3yIOT COJIH.

C15H3,COOH + NaOH ® C35H3,COONa + H,O
2C17H3sCOO0OH + NapCO3 ® 2C;7H35COONa + H,O+ CO;

HarpueBsie cosu 3TUX KUCIOT (MaJIbMHUTATHI M CT€ApaThl) PACTBOPUMBI B BOJIC.
OHu 001aIal0T MOIOIIUM JCHCTBUEM M COCTABISIIOT OCHOBHYIO YacTh OOBIYHOTO
TBEPJIOrO MBLJA.

KanmeBple 1 aMMOHWMITHBIE COJTH O0Pa3yrOT KHUAKOE MBLIO, YaCTO HCIOJb3YIO-
uieecss B MeauuuHe. M3 kapOOHOBBIX COJIEH, COAEpIKAIIUXCS B MbLIE, MOXKHO CHOBA

IIOJIyYUTbh KUCJIOTHI, IEHCTBUS HA UX BOJIHBIN PACTBOP CHIBHOM KHcJIO0TOW. Hanpumep:

2C17HxsCOONa+ H,SO, ® 2C;7H3sCOOH + NapySO,4

72



B sxecTKoil Boze, cogepkameii nousl Cal’ u Mg, 06pasytorcest KalbLueBbIe U
MarHueBbI€ COJIM BBICIINX KapOOHOBBIX KUCIOT. OOpa3oBaHMEM ATHUX COJICH, BbINA-
JAIONIHUX B 0CAJIOK, OOBICHIETCS, TOYEMY MBUIO YTpauMBaeT MOIOIIEEe JICHCTBHE B Ta-
KOH BOJIE.

OJuienHOBast KUCJ0TA. ECTh KUCIIOTBHI, B COCTaBE€ KOTOPBIX MEKIY ATOMaMU
yriaepoaa COAEPKUTCS OJIHA UJIM HECKOJIBKO JBOMHBIX CBSI3€HM. I OMOJIOTHYECKUM s
HEMpPEACIbHBIX KUCIIOT C OJHON JBOWHOM CBSI3bI0 HAYMHACTCS aKPUIIOBOU (IPOIEHO-
Boii) kucioroit CH, = CH — COOH, koTOpyI0 MOXKHO paccMaTpHUBaTh KaK MPOU3BOJI-
HOe npornwieHa. Hapsaay ¢ najibMUTHHOBOM M CTEAPUHOBOW KUCIOTAMH B COCTAB JKU-
pPOB B BHUJIE CJIOXHOTO »(upa TIHUICPUHA BXOJUT W OJICMHOBAS KHCIOTA.
C17H33COOH wimm CH3z—(CH2)—CH = CH—(CH,)—COOH. B monekyie oJeuHOBON
KHCJIOTHI B CEPEIMHE LIENN UMEETCS IBOMHAs CBA3b. [[03TOMY OHa MO0 MeCTy NIBOWHOM
CBSI3U MpHUCOEAUHSIET OpoM U Bogopoi. OlleMHOBasi KUCIIOTa AT XapaKTEepHBIE pe-
aKIUU JJIs1 KUCJIOT U HENpeIeNIbHbIX coequHeHni. OJIenHOoBasi KUCI0Ta — JKUJKOCTb,
KOTOpasi JIETKO OKHUCJISIETCS HAa BO3YXE.

IIpumenenue. MypaBbuHas KUCIOTa NIPUMEHAETCS B XMMUYECKON MPOMBIIII-
JICHHOCTH KaK BOCCTAHOBHUTEIb IPU CHHTE3€ OPraHUYECKUX BEIIECTB; B MUIIECBOM
MPOMBIIIJIEHHOCTH — KaK JAe3MH(PUIUPYIONIee U KOHCEPBUPYIOIIEE CPEICTBO; B TEK-
CTHJIBHOW NMPOMBIIIUIEHHOCTH — JUJI1 IPOTPABBI U KPAILICHUSI TKAHEH.

YKCcycHass KUCIOTa NPUMEHSETCA IMPU CHUHTE3€ KPACHUTENEW, ISl MOJIyYCHHS
macTMace, JekapcTB (Hampumep, aciupuHa, eHaleTHHA), HErOPIYel KHHOIIICHKH,

B HHH.ICBOﬁ MMPOMBINIJICHHOCTH.

BOMNPOCHI U YIIPAYKHEHUSA
1. Yro Takoe KapOOHOBBIE KHCIOTHI?

2. Kakoil Bua HM30MepHH XapaKTEpeH s NpeneiabHBIX MOHOKapOOHOBBIX

KUCIOT?

3. [ouemy mns KapOOHMIBHOM T'PYMIBEI B KapOOHOBBIX KHCIOTaX HE Xapak-
TEPHBI PEAKIIUU PUCOCTUHEHUS ?

4. HanumuTe ypaBHEHUS peakL Ui TOJTYYEHUS:

a) MypaBbUHOMN KUCIIOTHI, 0) YKCYCHOU KUCJIOTHI.

5. KaxoBsl pusnueckue cBOWCTBA MpeeIbHBIX KapOOHOBBIX KUCIOT?
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6. HazoBure mo MexmayHapoHONW HOMEHKIIATYPE COSAMHEHUS:

a) CH3—CH2—COOH 6) CH3—CH2—CH2—COOH
B)CH3—|CH—COOH r)CH3—|CH—CHz—COOH
CH3 CHS
CHs
|
H)CHs—lc—COOH e)CHg—CHz—C|H—COOH
CHs CHs

7. Hanummure ypaBHEHUs peakliuii MypaBbUHOM KHUCIOTBHI:
a) ¢ MHKOM;  ©) C TUAPOKCHIOM HATpHs;, B) C KAPOOHATOM HATPHSI.
8. Hammmmure ypaBHeHHS peakunii OKUCICHHS allbJeTH IOB!
a) MypaBbHHOTO; ©0) YKCYCHOTO;
B) [IPOITMOHOBOTO — JIO COOTBETCTBYIOIIUX KHUCIIOT.
9. CocraBbTe ypaBHEHHs PEAKIMH, MPHU MOMOIIHA KOTOPBIX MOKHO TMOJIYYHUTh
KapOOHOBBIE KUCIIOTHI:
a) B3aMMOJICHCTBHE CoJied KapOOHOBBIX KHCIOT C KOHIICHTPUPOBAHHOM
CEpHOU KHUCJIOTOM;
0) OKHCIICEHHE aJlbJICTUIOB;
B) OKHCJICHUE CIUPTOB,;
I) KaTaJUTHIECKOE OKMCICHHE MPEICIbHBIX YTIIEBOIOPOJIOB.
10. DTuieH MOXHO KCIOJIB30BATh IS MOJMYYEHHsI YKCYCHOM KucioThl. Hamu-
LIUTE YPAaBHEHUS COOTBETCTBYIOIINX PEAKIIUM.
11. Hanumure ypaBHEHUS peakLUidi B MOJIEKYJIIPHOM, IOJIHOM U COKPALIEHHON
MOHHOU (HhOpMax MEKIY:
a) HATPUEBOU COJIBIO MATHMUTHHOBON KUCIIOTHI M THIPOKCHIOM KaJIbIIHS;
0) KaIMeBOil COJIbI0 CTEAPUHOBOM KUCIIOTHI M XJIOPUIOM MarHus;
12. Hanummte ypaBHEHHS peaKuil B3aMMOICHCTBHUS OJIEMHOBON KHUCIIOTHI:
a) C BOJIOPOIOM; 0) 6pomoMm; B) BOJIOM;
r) OPOMOBOIOPOIOM; 1) HaTpHUEM, €) ¢ TUAPOKCUIIOM HATPHS.
Ha3oBuTte nosydyeHHbI€ BElllECTBA.
13. Hanmumwte ypaBHEHHs peakUuid, IPH MOMOIIY KOTOPBIX MOKHO OCYIIECT-
BUTH CIIEIYIOLUE IPEBPALLICHHUS:

C,Hg ® C,HsBr ® C,HsOH ® CH;CHO ® CH3COOH

14. JInst yero npuMeHsIeTCs: a) MypaBbHHAsl KHCJIOTa;  ©) YKCyCHasi KUCIIOTA?
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3AAYN

1. Kakyro maccy pacTBopa YKCYCHOM KHUCIOTHI ¢ MaccoBoit poneit 90 % MoxHO
MOJIYYUTh TPH OKUCIEHHH 5,6 1 OyTaHa KHCIOPOIOM BO3ayxa? BbIXo KHCIOTH pa-
BeH 60 %. (OtBet: 20T)

2. K 24,4 v cmecu yKCYCHOUM U MypaBbHHON KUCIOT npuiawin 227,3 MJI THAPO-
Kcuaa Hatpusi ¢ MaccoBoit moseit 10 % u mwiotHocthio 1,1 r/mi. Jlns moromeHus
n30bITKA IIeNour noTpedoBasiock 2,8 1 CepHUCTOTO Ta3za J0 oOpa3oBaHUS KHCIOM
comu. OmnpenenuTe KOJIUYECTBEHHBIN COCTaB HMCXOAHONM cmecu kucior (B %).
(OtBer: CH3COOH — 24,6 %; HCOOH — 75,4 %)

3. Ompenenure (GopMyiny OpPraHUYECKOH OJHOOCHOBHOW KHUCIOTHI, €CIU
Ha HeWTpanmm3anuio 3Toi Kuciaotel maccon 28,8 r tpebyercs 101,7 mn pactBopa
rugpokcuaa kamus ¢ maccooit posier KOH 224 % wu miotHocTthio 1,18 r/mu.
(OtBet: CH3COOH)

4. Ilpu oxucnenun 37 T MEPBUYHOTO CHHPTA MOIy4eHO 44 T OJHOOCHOBHOM
KapOOHOBOI KMCIOTHL. JTa KMUCIOTa UMEET TAKOE )K€ YHCIIO YIIIEPOIHBIX aTOMOB, YTO
1 ucxoaHbI crupT. Onpenenute popmyiny kucioTsl. (OtBer: C3H7COOH)

5. Ilpu okucneHuu meranans, KOTopeiid conmepxxkutcsa B 0,75 r ¢opmanmna c
MaccoBoi noinerr popmanbaeruna 40 %, U30BITKOM aMMHAYHOTO PAcTBOpa OKCHAA
cepebpa, oopaszoBanock 224 ma (H.y.) yriaekucioro rasza. Kakas macca cepeOpa BbI-
naja B ocanok? (Oteet: 4,32 1)

6. Kakyro maccy ykcycHoro anruapuja Hago pactBoputs B 500 r BomHOTO
pacTBopa yKCYCHOUM KHUCIIOTHI ¢ ee MaccoBoit goisieit 95 % miis nomydeHus: 6€3BOTHON
kucnotel ? (OtBeT: 141,67 1)

7. Kakyio maccy yKCyCHOTO aHTHIpHJIAa HAJ0 PacTBOPUTH B 74,5 T BOBI, YTOOBI
00pa30BaJICs paCTBOP YKCYCHOM KMCIOTHI ¢ MaccoBo noieit 30 %7? (OtBer: 25,5 1)

TECTOBBIII CAMOKOHTPOJIb
IO TEME: «AJILAETHA/Ibl. KAPEOHOBBIE KUCJOTbI»

1. Vkaxure BELIECTBO NPOIMAHAID!

a) CHg—CHO 6) HCHO  B) CH3CH,CHO

r) CH3—CH-CHO

|
CHs
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2. Kakoii anpaerus o0pa3yercs Ipu OKUCICHUN CIIUPTa

CH3;—-CH-CH,CH,OH
|
CHs
a) H-OyTaHaJIb; 0) 2-MeTUJITICHTaHAIb,
B) 3-MeTWIOyTaHAaIIb; r) 2 MmeTHIOyTaHab?

3. AneranpIeruj B IPOMBIIUIEHHOCTH MOJTyYaroT:
a) jeruaparanueii 3TaHoza;
0) rugpaTanmen dTUIICHA,
B) I'HJIpaTanueil aeTuieHa B IPUCYTCTBUH COJICH PTYTH;
I) OKHCJICHHEM JTHJICHAa KHCIOPOJOM B MPHUCYTCTBHH XJIOPUIOB MaJIaJNs
U MEJIH.
4. Tlpu B3auMoelicTBUU TponaHais ¢ Tuapokcunom meau (1) o6pasyercs:
a) C3H-OH; 6) CoHsCOOH;
B) CH3;COOH; F) C,HsOH.
5. YkaxuTe KHUCIOTY, KOTOpas OTHOCHTCS K TOMOJIOTHYECKOMY PSIIy KUCIOT C
obmeii popmynoit CH2nCOOH:

a) CH3(CH;)16COOH; 0) CH, = CH — COOH;
B) C17H33COOH; r) CgHsCOOH.
6. YKaxKuTe IBYXOCHOBHYIO KHUCIIOTY:
a) yKcycHas, 0) TaTbMUTHHOBAS,
B) II[aBeJICBas; I) BaJIepPhIHOBAS.
7. B MoIliekylie Kakoro BelllecTBa UMEETCsl OJHa ABONHASI CBSI3b:
a) CgHu; 0) C15H3COOH;
B) C17H33COOH; F) C17H35COOH.

8. Kakwue mapbl BemecTB SBISIOTCS U30MEPaMU:
a) METaHOJ ¥ TUMETHIIOBBIH 3 up;
0) mpormnaHajb U aleToH;
B) OyTaHOBasi KHCJIOTA M ATHIIAIIETAT,;
T) 3TaHOJI U METHIITHIOBEIH 3pup?
9. Vkaxwure BEHIEeCTBO, KOTOPOE SIBIISIETCS H30MEPOM YKCYCHON KHCIIOTHI:
a) CH3CH>COOH; 6) HOCH,OCHg;
B) HOCH, - CHO; r) CICH,COOH.
10. Kakue BUABI U30MEPHUH XapaKTEePHBI JJIS MPEACTbHBIX KapOOHOBBIX OXHO-
OCHOBHBIX KHCIIOT:
a) YIJIEpOAHOTO CKelieTa;  0) MOJ0KEeHHnEe (PYHKIIMOHAIBLHOW TPYIIIIHL;
B) LIUC- U TPAHC-U30MEPHS; T) MEKKIACCOBAsI H30MEPHUS?
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11. Vkaxurte COeAMHEHUS], Y KOTOPBIX €CTh KapOOHUIIbHAS TpyIINa;
a) METaHo, 0) areroH;
B) MIPOIAHOBAsI KUCJIOTA; I) 3TaHaJb.
12. YxaxuTe n30Mepbl H-IEHTAaHOBOW KHCIOTHI:
a) 2-MeTWINICHTAHOBAs KUCIIOTa; ©0) 2,2-TUMETUIIPOIIAHOBAs KUCIIOTA;
B) IICHTaHAaJIb, r) 2-MeTHJIOYTaHOBasI KUCJIOTA.
13. Kakue peaknuu BeayT K 00pa30BaHUIO MYPaBbUHOM KUCIOTHI:
a) JIeliCTBUE CEPHOM KUCIIOTHI Ha (JOpMUAT HATPUS;
0) OKHCIIEHHE METaHOIa,
B) TUpaTaIs alleTHICHA,
) OKHCJICHUE MYPaBBHHOTO ajbjeruaa?
14. Vxaxute ciocoObl MOTy4YeHHUs] YKCYCHOM KHCIOTHI:
a) OKHCIICHHE YKCYCHOTO aJbJIeTH/Ia,;
0) okucneHrne OyTaHa KHCIOPOJOM BO3/IyXa B IPUCYTCTBHU KaTaJIN3aTopa,
B) TUpaTaIis dTHICHA,
I) TUApaTaus aleTHIeHa.
15. VxaxuTe psa BEmIeCcTB, B KOTOPOM TEeMIIEpaTypa KUMEHUS YBEIUINBACTCS
CJIeBa HAMPaBO:
a) staH ® »>TaHoa® sTaHans ® 3TaHOBas KMCIOTA,
0) sTan ® staHanb® 3TaHON® TaHOBAs KUCIIOTA,
B) 3TaHab® 3TaH® 3TaHO0A® >TaHOBAs KUCIIOTA,
r) 5Tai® sTanans® sTaHoBas KucaI0Ta® >TaHOIL.
16. YxaxuTe, Kakue COSIMHEHUS SIBIISIOTCS Ta3aMy MPU HOPMAJTBHBIX YCIIOBHSX .
a) MeTaH; 0) MeTaHOJI;
B) MCTaHAJb, r) METaHOBasI KKCIIOTA?
17. YkaxuTe KUCIOTY C HAauOOJIbIIIEH CTEMEHBIO AUCCOIMATIHHN
a) CCl3—CH,CH,COOH; 6) CH;—CHCI-COOH;
B) CH,FCH,COOH,; r) CH,F—COOH.
18. Kakue BemectBa 00pa3yroTcsl MPU B3aUMOJEUCTBUH KapOOHOBBIX KHUCIIOT
CO CIIUPTAMH:
a) conu; ©0) mpocThie 3QUPBI;  B) OKCUABI, T) CIIOKHBIC 3(PUPHI?
19. Vkaxute camyio c1abyro KHCIIOTY:
a) CH3COOH; 6) C¢HsCOOH; B) CICH,COOH; r) ClI,CHCOOH.
20. Kakue KuCI0ThI MOTYT BCTYNATh B PEAKIUIO dTEPUPUKAIIUH:
a) coJstHas; 0) MypaBbHHas;
B) a30THas; I) aMUHOYKCYyCHas?
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21. YKaXuTe COCIMHEHHUsS, C KOTOPBIMU pearupyeT MypaBbUHAsl KHUCJIOTa MPU
OTIPE/ICIICHHBIX YCIOBHUSX
a) ruapoxcun meau (I1); 0) amMmuadHbIN pacTBOp okcuaa cepeodpa (1);
B) 3TaHOJI; ) MEJib.
22. YKaxKuTe, K KAKOMY KJIacCy COCTUHCHHUN OTHOCSTCS MbLIA:
a) COJIM BBICIIHUX KapOOHOBBIX KUCJIOT; ©) CIOXKHBIC 3(DUPHI;
B) IIPOCTHIE PHPHI; ) aMUHBL.
23. YKaxXuTe XUMHUYECKHE CBOWCTBA OJICMHOBOU KUCIIOTHI:
a) y4acTBYET B PEaKIHIX MPUCOCIUHCHUS;
0) pearupyet ¢ OCHOBaHUSIMH,
B) 00pa3yer CII0KHBIE Y(PUPHI;
T) JISTKO OKHCJISETCS.

24. YxaxuTe BelecTBa, KOTOPhIe B3aUMOJCHCTBYIOT C OJICHHOBOW KUCJIOTOM:

a) OpomHas BOJIa; 0) TIIMICPHH;

B) BOJIOPOJI; ) 3TaHOIIL.
25. OCHOBHYIO 9acCTh TBEPIOTO MbLJIA COCTABIISIOT:

a) creapar HaTpus, 0) maJLMUTAT HATPUS,

B) cTeapar MarHus, ) cTeapar KaJbIus.
26. Ykaxute (GOopMyIIbl )KUJKOTO MBLIA!

a) C17H3sCOOK; 6) C17H3sCOONa;

B) CH3;COONg; F) C17H3sCOONH 4.

27. Kakue peakiuy M03BOJISIFOT OTIIMYUTh MYPaBbHHYIO KACIOTY OT YKCYCHOM:
a) peakuus «cepeOpsTHOTO 3epKaay;
0) peakius ¢ ruapokcuaom meau (I1) mpu HarpeBanuw;
B) PEaKIHsl C THAPOKCUIOM HATPUS;
I) peakius ¢ KapOoHaTOM HaTpHs?
28. YKaxuTe BEUIeCTBa, KOTOPBIE CIMOCOOHBI 0OpPa30BBIBATH MEXMOJEKYJIISp-
HBIC BOJIOPOJIHBIC CBSI3H:
a) Metad; ©) METaHOJI; B) YKCYCHas KHCJIOTa; T) BOJA.
29. YKaxuTe COCIUHEHHUS, Yy KOTOPBIX KUCIOTHBIE CBOWCTBA 0oJiee CUIIbHBIC,
4eM Y YKCYCHOM KUCIIOTHI:
a) OpOMyKCyCHasi KUCJIOTA; 0) yroipHasi KUCIOTa,;
B) [IPOITMOHOBAS KUCIIOTA,; r) MypaBbHHAsi KUCIIOTA.
30. Ykaxxure 001acTi MPUMEHEHHS YKCYCHOM KUCIIOTHI:
a) IUIeBas MPOMBIIUICHHOCTh,  ©) CHHTE3 KPaCHUTEJICH;

B) I[IOJTyYeHUE aCITUPHHA, I) [OJIy4eHHE HErOproUeil KHHOTIJICHKH.
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11. CJIOKHBIE D®PUPbI
CrnosxHble 3pupbl — 3TO BEIIECTBa, KOTOPhIE 00pa3yloTCs MPU B3aHMMOICHCT-
BUM OPTAaHMUYECKUX WUJIM KHUCIOPOJCOIEPKAIIUX HEOPIaHUUECKUX KUCIIOT CO CIIMpTa-

MU (peakiyst dTepruuKanum).

_0

R-C + H,0O

7\

HOR, —— R-C C
OH OR;

"
Peakius mpoucxoauT B MpUCYTCTBUU HOHOB Boopoaa H™ kak karamm3aTopos.
O6mas ¢popmyna CIOKHBIX 3(HUPOB OJTHOATOMHBIX COUPTOB B MHOTOKapOOHO-

BBIX KHCJIOT

O

R-C f
OR;

rae R u Ry — yrieBoaopoaHbie paauKanbl.

11.1. HOMEHKJIATYPA U U3OMEPUS
HasBanus cnoxsbIx 3(pupoB 00pa3yroTcs U3 Ha3BaHUN COOTBETCTBYIONIUX KH-

CJIOT Y CIIUPTOB, HAIIPUMED:

MeTusoBbIi 3pUp MypaBbUHOM KUCIOTHI

O (MypaBbMHOMETHIIOBBIH HpP, METUIIHOPMHAT,
METHJIMETaHOAT

OCHj )

H-C

7\

OTHIIOBBIHN 3(UpP YKCYCHOU KUCIIOTHI
/ ~
= O KCYCHO3THIIOBBIH 3(hup, FTUIIALIETAT,
CH;-C (yxey P I

AN ITHJIPTAHOAT
OC,Hs )

CrnoxHbie 3(pUPbl M30MEPHBI OJJHOOCHOBHBIM KapOOHOBBIM KHCJIOTaM (MEX-

KJIACCOBAsI U30MEPHSI) WK APYTUM CIIOKHBIM dupam (CTpyKTypHasi H30MEpPHs)

CH3C f © — npormtarerar (1)
OCH>-CH>-CHjs
CoHsC f © — stuimponuoHar  (2)
OC3Hs
CH3~CH»~CH,~CH,~C \4 O — H-TieHTaHoBas kuciora (3)
OH

Coenunenns 1,2 u 3 — uzomepsl. OHu umerot 061yt Gopmyny CsHigOo.
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11.2. ®DU3NYECKUE U XUMHUYECKHUE CBOMCTBA CJIOKHBIX Y®UPOB
®u3nueckne cBoiictBa. CroxxHbie d(QUPBI OJJHOOCHOBHBIX KapOOHOBBIX KH-
CI0T — OeCIBETHHIC, JETKOKHUIIAIINE KUIKOCTH C 3aI1axoM (PYKTOB U I[BETOB; BHIC-
IIMe CJIOXKHBIE 3(UPBI — BOCKOOOpa3HbIe BellecTBa (MYeNuHbIN BOCK). CIOXKHBIC
3(upEI B BOJIE pacTBOPSIIOTCS ILIOXO.
XuMuuyecKkue cBoOiicTBa. BaxHeWImMM XHUMHUYECKHM CBOMCTBOM CJOXKHBIX
3(upoB sABIISIETCS] B3aMMOICHCTBHUE UX C BOJAOW — THIPOJIN3.
CH3— C\ 0 H't

0
', CH;-C ©° +C,H:OH
OC,Hs N OH

B pesynbrare ruaposnmsa 00pa3yroTcs YKCYCHasi KACIOTa M 3TAHOJ. JTa peak-
IUsl TPOTUBOIMOJIOKHA peakuuu sTepudukannn. MoHsl Bogopoaa KaTalu3upyoT U
NpSMYIO 1 00paTHYIO pEaKIIHH.

[Ipocteie 3¢upbl THAPOIN3Y HE TOABEPTAIOTCA.

IIpumenenue. CHHTETHYECKUE CIOXKHBIE F3(UPHI B BUIE (PPYKTOBBIX ICCEHIIHHA
MCIOJIB3YIOTCS B TIPOM3BOJICTBE (DPYKTOBBIX BOJ, KOHAUTEPCKUX WU3IEIHUH, IPU U3r0-
TOBJICHHH JYXOB M OJEKOJOHOB. HekoTopsie ciokHbIe >PUPHI MPUMEHSIOTCS Kak
pacTBopuUTeH (ITHUIIALIETAT).

CnoxHbIH 3(Up a30THCTONW KUCIOTHI U M30aMHUIIOBOTO CIAPTa (M30aMUITHUT-
put) CsH11—O—-N=0 npumeHsieTcsi B MEAUIUHE KaK CPEJICTBO, PACIIUPSIONIee KPOBe-

HOCHBIC COCY/IbI.
BOMNPOCHI U YIIPAYKHEHUSA

1. Yro Takoe cioxHbIE dOUPHI?

2. Yro Takoe peakuus 3TepupuKaIum?

3. Kakue Buabpl m3omepun XapakTEpHBI I CIOKHBIX 3(HPOB KapOOHOBBIX

KHUCIIOT?

4. Yto Takoe ruapoaun3 CI0KHBIX 3(HUpoB?

5. I'me ucnonb3yroTcs cnoxHbie dPUpHI?

6. CocraBbTe ypaBHEHUS PEAKINI dTePUPUKALUN MEKITY:
a) YKCYCHOU KHCIIOTOH M 2-MeTWIOyTaHOIOM-1;
0) MacIlsTHOW KUCIIOTOH M MponaHoiaoM-1.

7. JlaiiTe Ha3BaHUs CIEAYIOMUM dPUpam:
a) HCOOC;H7; 6) CH3;CH,COOCHs.
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3AAYN

1. Ilpu B3aMMOJEHCTBUU CMECH YKCYCHOM M MypaBBHHOM KUCIOT ¢ 23 M1 ab-
comoTHOro 3taHona (mwiotHocts 0,8 r/mi) obpasoBanock 32,4 T CMECH CIOXKHBIX
a¢upoB. Onpenenure coaepxanue kucior B cMecu (B %). (Oreer: CH3COOH —
56,6 %, HCOOH — 43,4 %)

2. CKOJBKO T 3TWJIANETaTa MOXXHO MONXy4uTh u3 30 I YKCYCHOM KHCIIOTHI U
46 T sTanoia, ecinu BeIXoA d¢upa paBeH 85 % ot reopun? (Oteet: 37,4 1)

3. 26,4 T u30mMpONMIOBOTO 3(Hpa MypaBBHUHOW KHCIOTHI THUIAPOJIH30BAIN
420 M pacTBOpa THIPOKCHJIA HATPHS C MACCOBOW JoJieid ero 5 % W MIOTHOCTBIO
1,05 r/min. Kakas macca nienoun ocranack nocie peakuuu? (Otset: 10 1)

4. Haiftu MOnexyIspHy0 (OpMYIy CIO0XHOTO 3(upa, ecidm A THAPOJIN3a
(ombutenus) 12 r storo s¢upa tpedyercs 80 r pacTBOopa rHAPOKCHIA HATPHUSI C Mac-

O

coBoii nomneii ero 10 %. (OtBer: H — C f )
OCHj;

12. JKUPBI (TPUT'JIMLEPUDI)

Kuper — 310 ciiokHBIE 3PUPHI TPEXATOMHOTO CHUPTA TIIHLEPUHA M BBICIIUX

KapOOHOBBIX Kuca0T. O0mas Gopmyna KUpOB:

H.C-0-C T ©

OR; rae Ri, Re, R3 —yrinesomopoansie

paauKasl (OMMHAKOBBIC WK
_0 pasHbIe), coaepkaT ot 3 10 25
H-C-0-C T aTOMOB YTTIEpO/a.
OR:

H.C-0-C Z ©

ORs

JKupsl 0THOCATCS K KIIACCy CIIOKHBIX 3 (UPOB.

CrnosxHble 3(hUpBl — 3TO KUBOTHBIC )KUPHI U PACTUTEIBHBIE Macia. Y KHBOT-
HBIX JKHAPBI COJEPKATCA B NOJKOKHOM TKAHU M B MOJIOKE, Y PACTEHUH — B IUIOJAX U
3epHax. [Ipuponnsie )KUPBI SABIAIOTCA CMEIIAHHBIMUA TPUINIMLIEPUIAMHU, B UX COCTaB

BXOJAT paMKajbl pa3Iu4HbIX )KUPHBIX KUCIOT. Hanpumep:
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H,C -0 - CO—C15H31
|

HC - O - CO-Cy7H35
|
H,C -0 - CO—C17H35

Kpome tpurimnepunoB B cOCTaB NPUPOIAHBIX )KUPOB BXOIAT pa3jIMYHbIE IIPU-

M€eCH, CBOOOIHBIE JKUPHBIE KUCIOTHI, MOHO- U TUTJIUIEPU/Ibl, BATAMUHBI U JP.

12.1. ®U3NYECKHUE U XUMHUYECKHUE CBOMCTBA )KUPOB

®usunyeckne cBoiicTBa. J)Kupsl ObIBAIOT TBEpIbIE U XKUIKUE. TBepbie oOpa-
30BaHbl MPEAEIbHBIMU KUPHBIMU KuciaoTamMu creapuHoBoil C17H3sCOOH, nanbsmu-
tuHOBOM C15H3:COOH. Xuakue xupsl 00pa3oBaHbl HEMPEeIbHBIMU JKUPHBIMU KH-
cioramu oJienHoBor C17H3sCOOH, mmnoneBoit Ci7H3COOH wu nuHONIEHOBOU
C17H29COOH.

BOJBIIMHCTBO KUPOB KUBOTHOTO MPOUCXOXKICHUS — TBep/bie BeriecTa (ro-
BsDKUI, OapaHwmii). MHOTHE >XHPBI PAaCTUTEIBHOTO MPOUCXOXKICHUS, HA3bIBACMBbIC
MacjaMH, — JKUJAKHE BellecTBa (KyKypy3HOe, OJMBKOBOE, COEBOE, MOJICOJHEYHOER).
JKupsbl B BoJie HE pacTBOPSIIOTCS, HO XOPOIIO PACTBOPSIIOTCS B OPraHUYECKUX PACTBO-
putensix. JKupbsl HE UMEIOT CTPOro ONPEACICHHOW TeMIepaTypbl IUIaBICHUS H3-3a
CBOET0 HEIIOCTOSIHHOI'O COCTaBa.

XumHnyeckue CcBOMCTBA. TBEpAble XKUPbl — MAJIOAKTUBHBIC BEIIECTBA, HO
KUJKUE KUPBI, COAEpKAIIUE HEMpeaeIbHbIe KUCIOThI, CIIOCOOHBI BCTYNaTh B peak-

1Y PUCOCAMHEHUS (PEaKIy THIPUPOBAHNS).

@)
Ci7Hzz—C f © Ci7Hzs—C f
O—CH, O—CH>
@)
Ci7Hz —C \4 © - CirHs—-C f
O-CH LPNi O—CH
+6H, ——»
@) @)
Ci7H—C f Ci7Hzs—C f
O—CH> O—CH>

IIpu ruapupoBaHMM PACTUTEIBLHOIO Macja B IPOMBIIUIEHHOCTH IOJIYYarOT
TBEPA0E BEIECTBO MaprapHyH.
B opranusme moxa BaussHUEM (EPMEHTOB KUPBI TUAPOIU3YIOTCS HA TIIULEPHUH

M KUACHOTHI. [HIEeprH M KUCIOTHI 00pa3yroTCs B PE3yiIbTaTe BOAHOTO THIPOJIH3A.
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Boanblii rugponn3 IpoBOAAT IPU BBICOKUX TeMIIEparypax M AaBieHusax. lllemounon
ruposin3 (OMBUICHHE) KHPOB MPOBOJAT MOJ JAelcTBHEM mienodeit. OOpasyrorcs

TIIUICPUH U COJIM BBICITUX KapOOHOBBIX KUCIOT (MbLIA):

O
CH2>-0 - (|3|—C15H31 CH,—OH  CisH3:COONa
O
HC —4)—£—CNH% +3NaOH® H-C —OH + Ci7H3sCOONa
@)
CH,-0 - g—C17H35 CH,-OH Ci17H3sCOONa

[IpupoHble KUpPBI IPU XPAHEHUHU HAa BO3JyX€ MOPTATCA, T.K. MOJ JA€HCTBUEM
KHUCJIOPO/1a BO3yXa HAXOAIIHMECS B UX COCTABE HEIPEIENIbHbIE KUCIOThI OKUCIISIOT-
cs1 ¢ 00pa3oBaHUEM abJICTUIOB U KETOHOB.

IIpumenenue. BpiiendroT Kupel U3 IPUPOJHOIO CBIPbS PACTEHUM U KUBOT-
HbIX. JKHpbl B OCHOBHOM NPUMEHSIOT B nuily. [Ipu OKuCIEHUH )KUPOB B OpraHU3Me
BBIJICIISIETCS. 3HAYUTENbHO OOJbIIe JHEPruH, 4YeM TNPHU OKHUCICHHUU YTIEBOJIOB
1 OENKOB.

Kupsl ncmosb3yroTes ISl IPOU3BOJCTBA Mblja, MIHIEpUHA, KapOOHOBBIX KU-

CJOT, B (papMaIrieBTUIECKON U KOCMETUYECKON MMPOMBIIIIICHHOCTH.

BoOMnPrPOCHI ¥ YITPA’KHEHUS

1. K kakomy Kjaccy COeTMHEHUN OTHOCSTCS KUPBHI?

2. Kakoe cymiecTByeT pa3indue B CTPOCHUU TBEPIABIX U KHUJIKUX KHUPOB?

3. Hamummre ctpykTypHy0 GopMyity ciioxHOTo 3(dupa, 00pa30BaHHOTO TIIH-
LEPUHOM C MAaCIITHOM, OJIEMHOBOM U CTEAPUHOBOM KUCIOTAMMU.

4. KakoBbl XUMUYECKHE CBOMCTBA KUPOB?

5. Hanummure ypaBHEHMS BOAHOTO M IIEJIOYHOrO THJpOJIM3a TpHUCcTeaparta
TJIMLEPUHA.

6. Jig Kakux meneil MpUMEHSIOT KUPHI ?

3AJAYHN

1. Ilpu rugpupoBaHUM ABOMHOMN CBSI3U B KUCIOTE, KOTOpas 00pa3oBanach Mpu
THJIPOJIN3E TpHOJIeaTa riuiepuHa, nuspacxomosanu 13,44 i Bomopoaa (H.y.) CKOJIbKO
rpaMMOB XHpa ObuT0 B3siTO Aiist THaposn3a? (Oreer: 176,8 r xxupa)
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2. CKOJIbKO TOHH MbUIA TIOJYYUTCS TPU IIETOYHOM THIPOJIU3e 2 TOHH IIIHIIe-
puIa CTeapuHOBOM KHCIIOTHI? Bhixom mpoaykToB ruapoiusa paBeH 85 % ot Teope-
trueckoro. (Oteer: 1,75 1)

3. 6,38 r TBepmoro xmpa Harpenu ¢ 9,5 MJI pacTBOpa THAPOKCHIA KU C
MaccoBoii nosei ero 25 % u miotHocThio 1,18 r/mit. M30BITOK mIenoun HeHTpaiu3o-
Banu 13,4 M1 COJITHOM KUCIIOTHI ¢ MaccoBoi foJjiei ee 5 % u mrotHocteo 1,09 r/mo.
PaccunraiiTe OTHOCUTENBHYIO MOJIEKYIISIpHYIO Maccy xxupa. (OtBer: 638 r/moub)

TECTOBBIII CAMOKOHTPOJIb
O TEME: «CJIOKHBIE Y®UPHI. JKUPbI»

1. Vkaxute coeAMHEHHS, KOTOPHIE SBIAIOTCA M30MEPAaMHU IO OTHOIICHHIO K
ApYT Apyry:
a) CIIUPTHI ¥ POCTHIE PHUPHI; 0) aybJeTuabl M KETOHHI,
B) KapOOHOBBISI KUCJIOTHI M CIIOXKHBIE d(DUPHI;
) KapOOHOBBIE KUCIIOTHI H IPOCTHIE d(PUPBL.
2. Yxaxute GOpMYIIbI CIOKHBIX 3(PUPOB:

a)CHa—lfll—CHs 6)CH:C ©
@)
CH3C
B)CoHs — ONO, Y
r)CHg-CH,-C 2 ©
OCHs3
3. K kakomy KJ1accy COCIMHEHUM OTHOCUTCS TPUHUTPOTTHIICPHH:
a) K CJIOKHBIM d(uUpawm; 0) K HUITPOCOCTNHEHHSIM;
B) K XKHpaM, r) K Dmneparam?
4. Kaxkasi peakius JSKHUT B OCHOBE MOJYYCHHUS CIOKHBIX 3PUPOB:
a) TUIpaTallny; 0) sTrepudukaum;
B) JICTHIpaTallHH; T) IeTUAPOTSHU3ANHN ?

5. Kakoii mpoaykT oOpa3yercs Ipu B3aUMOJICHCTBUU dTAHOJIA C MPOTTHOHOBOM
KHUCJIOTOW B IPUCYTCTBUM KOHIICHTPUPOBAHHON CEPHON KUCIIOTBI:
a) TIpoTaHaJb; 0) STUITPOINHOHAT;
B) [IPOITMOHOBBIN aHTUAPUI; T) STHUIIPOTHOHOBBIN 3hup?
6. YKaXuTe NPOAYKTHI, KOTOpBIE OOpa3yroTCs MpU MICTOYHOM THUIPOIIH3E
MPOMHUIIOBOTO 3(Upa MPOTHOHOBOW KUCIOTHI:
a) C>,H5COOH u C3H;ONa; 6) C,HsCOONau C3H/OH:
B) C,HsCOOH u C3H,0OH:; F) C,HsCOONau Cz3H/ONa.
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7. YKaXHTe BEIIECTBO, KOTOPOE MPHUMEHSETCS U NPEBPAIIEHUS KHUIKOTO
KUpa B TBEPABIIL:
a) KHCIIOPOJ; 0) KuciIoTA; B) CITHPT; T) BOJOPO/I.
8. Ykaxwure, rie NpUMEHSIOTCS CIOKHBIE 3 (DUPHI
a) B IPOM3BOJICTBE (PPYKTOBBIX BOJ;
0) IIpy U3TOTOBIICHUH AYXOB U OJEKOJIOHOB,;
B) PaCTBOPHTEIIH; ) KaK TOTUIABO.
9. VKaxuTe KUCIOTHI, KOTOPbIe 00pa3yIOT TBEPABIEC KUPHIL:
a) IuHOJIeBasi; 0) NAJIBMUTHHOBAs; B) CTCAPUHOBAsA; TI) OJICHHOBAs.
10. YkaxxuTe XUMHUYECKHE PEaKIUH, B KOTOPBIC BCTYNAIOT KUIKUE JKUPHIL:
a) TUIPUPOBAHUE; 0) ruaposu3;
B) OKHUCIICHUE; I) peaxys dTepuuKanum.

13. YIJIEBO/bI. KIACCU®UKALIUA YIJIEBOLOB

VYrineBoapl — 3TO OoJblliasi TpymHmna MPUPOIHBIX coenuHeHwuit. OHU HUrparoT
BXKHYIO POJIb B )KM3HU UEJIOBEKA, )KUBOTHBIX M pacTeHuid. CocTaB OOJBIIMHCTBA YT-
JIEBOJIOB BBIpaxaercs: (hopmyon Cn(Hzo)m. Orta GopmMmysa MOKa3bIBAET, YTO YIJIe-
BOJIBI COCTOSIT U3 YTIepoaa U BOJbI.

VYrieBonbl AedST HA TpU Tpymnbl. MoHOcCaxapuabl, AUCaxapuabl U MOJUcCaxa-
punbl. MoHOCaxapuabl — 3TO MPOCTEHIINE YTieBOIbl, KOTOPhIE HE MOTYT THAPOJIU-
30BaTbcs ¢ 00pa3zoBaHHEeM 00Jiee MPOCTHIX YIIIEBOIOB.

[Ipu runponmse nucaxapuioB 0Opa3yrOTCs ABE MOJIEKYJIBI MOHOCAaXapHJIOB.
[Tomrcaxapuabl cOCTOAT U3 OOJBIIOTO YKCIA MOHOCAXApHIOB, HA KOTOPHIC MOJIHUCA-
Xapubl pa3iararoTcs Ipu THAPOIIU3E.

Monocaxapubl C ajJpJETHJAHOM TPYINIIOW HA3bIBAKOTCS albI03aMH, C KETO-
rpynmnoil — KeTo3aMH. AJbJ103a, COAEpIKalllasi MsITh aTOMOB YIJIEpoJia B MOJIEKYIIE,
Ha3bIBAETCS aJibJJONIEHTO30M; KE€T03a, CoJIeprKalliasi IIeCTh aTOMOB YTrjepoja B MoJie-
KyJie, Ha3bIBae€TCS KETOTeKCcOo30i U T. 1. Hambomblnee 3HadeHHUE MMEIOT TEKCO3B U
IIEHTO3EI.

13.1. CTPOEHUE MOJIEKY.IbI ITFOKO3bI

XHUMHYECKOE CTPOCHHE MOJIEKYJIBI TIIFOKO3bI BEIpakaeTcs (hOpMyIIOi:

CHz-CH-CH-CH-CH-C z ©
OH OH OH OH OH
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Kak BuaHO M3 QopMyIibl, INIIOK03a COAEPKUT TUAPOKCUIIBHBIE TPYIIIBI U allb-
neruHyo rpynmny. IloaTomy riroko3a — 3TO aJibAETHI0CIHPT.

B BogHOM pacTBOpE MOJIEKYJIa TIIFOKO3bl MOKET MEPEUTH U3 OJHOU POpPMBI —
aJIbJIeTUIHOH (LIETIOYEYHON) — B IPYTYI0 — HUKIMYECKYI0. DTO MPOUCXOIUT BCIIE-
CTBHE TOTO, YTO THIPOKCHJIbHAS TPYIIA MATOTO YTIEPOTHOTO aTOMa MOKET MPHUOIIHU-

3UTHCS K aJIbAECTUIHOM rpynne. B nociennei nox BIMSHAEM TUAPOKCUIIBHON IPYIIIBI

paspeiBaercs P-cBsa3b. K cBOOOIHO CBA3M MPUCOETUHSIETCS aTOM BOAOPOJa U 00pa-

3y€TCs IECTUYIICHHOC KOJIbIO, B KOTOPOM ajIbJICTUAHAsA I'pylIa OTCYTCTBYCT.

SCH,OH 6?:HZOH
| 5
. 5|C— OH —— y |C—O H
/ o 1/ AN
N AP H c
AN H |
\ OH H /1 [\ OH H /
HO \ | | HO \ | | OH
3C——C 3C|:_2C|:
b o Ho oH

[Tpouecc mpeBpalieHUsT albAerHIHOW (OPMBI B HUKINYECCKYI0 oOparuMm. B
pacTBOpe CYIISCTBYET PaBHOBECHE MEXIY HUMH. | MAPOKCHIIbHAS TpyIina, KOTopas
o0pasyeTcsi y IepBOro yriepoJHOr0 aTOMa BMECTO aJIbJCTUAHOMN, HAa3bIBACTCS MOJTY-
aleTaIbHBIM THIPOKCWIOM. [loJiyalieTanbHblii THAPOKCHI 0Oojiee PEaKIMOHHO-
CIIOCOOHBIN, YeM IpYyrue TUAPOKCHIBI. [losyarieTanbHblid THAPOKCHUI MOXKET 3aHU-
MaTh Pa3jMYHOE TOJIOKEHHUE OTHOCHUTEILHO IUIOCKOCTH MOJIEKYJbl. L{ukimnyeckas
¢dbopma, B KOTOPOH MOJTyalleTaIbHbIA THAPOKCHI HAXOUTCS O] IIIOCKOCTHIO KOJIbIIA
MOJIEKYJIbI, Ha3biBaeTcs a-popmoii (1). B b-dhopme (2) riaroko3sl mosyaneranbHbINA

TMAPOKCUIT HAXOJAUTCA HAZ TNIOCKOCTBIO KOJIbIla MOJICKYIJIBI.

CH,OH <|3H20H
|
C——0O C——0

OH
|/ H | H
C C (2 C |
OH H /] [\ OH H
| | /OH Ho\;l |/ H
—C | —~C
| H

|
H OH

(1) |
HO
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Mexay anapIerumHo, a- u b-hopmamu MIFOKO3bl yCTaHABIMBAETCS PaBHOBE-
cue ¢ npeobnananuemM b Gpopmer:

a-popMa~—— anpaeruaHas~—— b-popma

TJIFOKO3bI dopma TJIFOKO3bI

IMoayyenue. B mpoMBINIIEHHOCTH TIOKO3Y MOTYYaOT THAPOJIA30M Kpaxmaia

U 1IEJUTI0NI03BI. B mpupoe riroko3a odpasyercs B nporecce GOTOCHHTE3A!

6C02 + 6H20 ® C6H1206+ 602 + Q

13.2. ®U3NYECKHUE U XUMHAUYECKHUE CBOMCTBA IJIIOKO3bI
du3znueckne cpoiictBa. [r0oko3a — Oenoe KPUCTAUIMUECKOE BEIIECTRBO,
CllaJiKas Ha BKYC, XOpPOLIO pacTBOpUMA B BOJE.
Xumunyeckue cBoicTBa. [J110K03a MMEET XMMHUYECKUE CBOWCTBA, XapakTep-
HBI€ IS CIIUPTOB U AlIbJIETUIOB.
1. Peakuuu ¢ yyacTueM ajibIerUAHON IPYIIIbI

a) ['roK03a 1aeT peakuio cepeOpsHOro 3epKaa;

0
CH,OH—(CHOH),—C fH +Ag0 — 4 CH,OH — (CHOH),—COOH+2Ag™

0) [Ipu kumnsiueHun rOKo3a okucisercs ruapokcuaom menu (1) B rirroxoHo-
BYIO KHCJIOTY W BBINAJaeT KPAaCcHbI ocagok okcuaa meau (1):
CH,0OH—(CHOH),~CHO+2Cu(OH),® CH,OH—(CHOH)4,COOH+Cu,0O +2H,0
B) [lox aeiicTBrEeM BOIOpPO/Ia TIIOKO3a MPEBPAIIACTCS B IIECTUATOMHBIN CITUPT
copowur:
CH,OH - (CHOH)4—CHO + H,® CH,OH - (CHOH),4— CH,OH
2. Peakiuu ¢ yyacTueM TUIPOKCHIBHBIX TPYIIIT

a) ['moko3a B3aumoeiicteyer ¢ CU(OH), ¢ oOpazoBanuem rimokonara meau (I1):

IO/H
/OH /O\c/- \CHO+2HO
ZCH O u 6l 110\Y4 2
6H1004__ oH + CUu(OH),® CgH1004 - O'ﬁ \O/

0) [1roko3a B3aMMOJACHCTBYET ¢ KapOOHOBBIMH KHCIOTaMH C OOpa3oBaHUEM
CJIOXHBIX 3()HUPOB:
CH,OH—(CHOH),~CHO+5CH3COOH® CH,(OCOCH3)—(CHOCOCH3),~CHO+5H,0
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3. Oco0bIe peakIuu TIIFOKO36I:
a) CriuproBoe OpOKEHHE B MPUCYTCTBUH (DEPMEHTOB JIPOKIKEH:
CeH1,06® 2CH3CH,0H + 2CO,
6) Moso4HOKHCII0€ OpOKEHHE B IPUCYTCTBUHU (PEPMEHTOB:
CeH1,06® 2CH;CH(OH)COOH
OO0pa3zyeTcst MOJIOYHAsT KMCIIOTA.
B) Okucienne. B oprann3max yenoBeka M KHBOTHBIX TJIFOKO3a OKUCIISETCS, B

PE3yJabTaTC YCTO BBIACIACTCA DHCPTIUA, HCO6XOI[I/IM8.$I JJIA dKU3HCACATCIBbHOCTH. ITo-

3TOMy TJIFOKO3a ABJIIACTCA NCTOUHUKOM BHCpFI/II/I JJIs1 KIIETOYHBIX peaKHHﬁ.
CeH1206 + 60,® CO2+ 6H,0 + Q
[Ipumenenne. [IIIOKO3y NPUMEHSIOT B MEAUIMHE JUIA BHYTPUBEHHBIX
I/IHI:CKHHfI, B HHH.ICBOﬁ HpOMBIH_UIeHHOCTH, B HpOI/I3BO£[CTBe 3epKaJI n I/IrpyH_IeK

(cepeOpenue).

13.3. ®PYKTO3A
@pyKTo3a — U30MEpP TIIHOKO3BI, SBISAETCA KETOCIIUPTOM M UMEET MOJIEKYJISp-

Hyto ¢popmyrny CeH1206 Kak u rmoko3a. CTpoeHue ee MOJIEKYJIbI BbIpaxkaeTcs: (hop-
MYJIOM: CHzOH—ﬁ—(CHOH)g—CHzOH
O

Copepxutcst Bo ¢ppykrax u meae. Opykrosa ciaie TIOKO3bI B TpU pasa. Kak

U TIII0K03a, PPYKTO3a CYHIECTBYET B IUKIUIECKUX (hopmax.

13.4. PUBO3A U JE30KCHPHUBO3A

Pu6o3a (1) u nezokcupubo3a (2) BXOIAT B COCTaB HYKJICHMHOBBIX KHUCIOT. WX

bopmMybL:

0
CHZ0H-CH(OH)-CH(OH)-CH(OH)-C £ 1)
H
0
CHZOH-CH(OH)-CH(OH)-CH,C Z )
H

B cocraBe HyKJIEMHOBBIX KHCJIOT puO03a W JE€30KCUPUO03a HAXOASATCS B IUKIIAYE-

CKO# opme.
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OTH TIEHTO3BI 110 CBOMM XHMMHYECKHM CBOMCTBAM HOI[O6HBI TJIIOKO3€. OKHCIIA-

FOTCA B KUCJIOThI, BOCCTAHABJIMBAIOTCA B MHOT'OATOMHBIC CITUPTHI.

BOIPOCHI U YIIPAYKHEHUS
Yro Takoe yriaeBoanl?
Ha xakue rpymisl eisTcst yrieBoabl?
Yro Takoe: a) MOHOCaXapuabl,  0) AUcaxapuibl; B) MOJIMCAXaPU/IbI?

> owDdhPRE

Yro Takoe: a) ajibJ03bI; 0) KeTo3b1?

5. Kak M0HO 10Ka3aTh MPUCYTCTBHE B MOJIEKYJIE TIFOKO3bI THIPOKCHIbHBIX
TPYIII U alTbACTUIHON TPYIIITHI?

6. Kaxoii ruipoKCHII Ha3bIBAETCS MOTyaleTalIbHBIM THAPOKCUIOM ?

7. Kaxue muxnmaeckne Gopmbl TIIOKO3BI UMEIOTCS B pacTBOpe?

8. C moMouIpio Kakux peaxkiuii MOKHO OTIWYHUTH PAaCTBOP TIIOKO3BI OT pac-
TBOpa PpyKkTo3b6I? Hamumure ypaBHEHHUS peaKiuii.

9. KakoBa poJib IIIOKO3BI B )KU3HEAEATEIHHOCTH YEJIOBEKa M )KUBOTHBIX ?

10. Hanmmure popMysnsl TEHTO3: pUOO3bI U IE30KCUPHUOO3HI.

3AJAYN

1. Ilpu cimproBom Opoxenun 150 r BOJHOTO pacTBOpa IIIIOKO3bI BBIIEIHIOCH
2,24 1 (n.y.) rasa. PaccunraiiTe MaccoByr J0JIIO CITUPTA B TOJYYCHHOM PacTBOPE W
MaCCOBYIO JIOJIIO TJIFOKO3BI B UCXOAHOM pacTBope. [ 1roko3a nmpopearuposaia moJIHO-
cthio. (OtBeT: 3,16 % u 6 %)

2. PaccunTarp, CKOJIBKO TPaMMOB cepebpa MOKHO MOJYyYUTh MPU B3aUMOACH-
cTBUHM 18 T TIIOKO3BI ¢ aMMHAYHBIM PacTBOpoM okcuua cepedpa (I), ecnm BbIxOx
npoxaykra peakuuu 75 %. (OtBer: 16,2 1)

3. Kaxoif o0bem raza BBIISIUTCS NMPU COUPTOBOM OpoxeHnHu 18 T TIoKo3HI,
eciu nporecc npotekaer Ha 75 %7? (Oreer: 3,36 1)

4. Tlpu GpoxeHHH pacTBOpa TIIOKO3bI ¢ MaccoBoil noneir 10 % Bwigenuiaoch
CTOJIBKO JK€ Ta3a, CKOJBKO €ro oOpasyeTcs MpHU MOJHOM CropaHud 35 MJI 3TaHOJa

(r =0,8 r/mn). Berauciure maccy 3Toro pacrsopa rioko3sl. (Oreer: 1095,6 1)

13.5. IMCAXAPU/IBI

Jlucaxapuabl 00pa3yroTcst MpH OTIICIUICHWH BOJABI OT JIBYX MOJIEKYJ T'€KCO3.
Hawnbonee BakHBIMH W3 AHMCAXapHUIOB SBISIOTCA caxapo3a, MaibTO3a M JIAKTO3A.
Bce onn mmeroT omHy U Ty ke sMmmupuudeckyio dopmyny CioHz0011 u sBasroTCst

HU30MEpPaAMH.
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CAXAPO3A
Ctpoenne. Mosekyia caxapo3bl COCTOUT U3 OCTaTKOB TJIFOKO3bI M (PPYKTO3HI,

COCTMHEHHBIX MEXAY OO0 aTOMOM KHCIOpOAa:

CH,OH H
H o) H HOH,C
- H\ H OH
HO — © | | 'CH0H
y oH OH H

B monekyne caxaposbl HET HM albJAETHIHOM TPYIIIbI, HU IOJYyaleTaJIbHOIO
TUAPOKCHIIA, HO UMEIOTCS THAPOKCUIIbHBIE TPYIIIIHI.

IMonyuyenne. Caxapo3a COAEPKUTCS BO MHOTMX PAacTEHUSX, HO OCOOEHHO ee
MHOTI'O B CaxapHOM CBEKJIE U B CaxapHOM TpPOCTHHKE. M3 3TUX pacTeHmii caxaposy U
IIOJIy4aroT.

dusnueckne cBoiicTBa. Caxapoza — 3TO OOBIYHBIA caxap. ITO KPHUCTAIIIH-
geckoe Oesoe BEemIeCTBO CIIAAKOTO BKyca, 0U€Hb XOPOIIO PAacTBOPSETCS B Boje. TeM-
nepatypa miaBienus caxapo3sl 160°C. [Ipu oxnaxaeHnn pacriaBiIeHHONW caxapo3bl
OHa MpeBpaIaeTcs B aMOp(HYIO MPO3pavHyI0 MacCy-KapaMeIb.

XumMnuyeckue cBoiicTBa. B npucyTcTBUM pa30aBIEHHBIX MUHEPAIbHBIX KU-
CJIOT U NIPU HArpEeBaHUM NPOUCXOAUT TMAPOJIN3 caxapo3bl. B pesynprare runponmnsa
o0pa3yroTcs TI0K03a 1 (PpyKTO3a.

C12H20011 + HO® CgH1206 + CeH1206

Caxapo3a JIeTKO B3aMMOJEHCTBYET C THAPOKCHAAMH METAJUIOB, 00pa3ys pac-
TBOPBI caxaparoB. B oTiauuue oT MIIOKO3bI caxapo3a He JaeT PeaklMH «cepeOpsiHOro
3epKajla», He BOCCTAHABIIMBAETCS IPYTMMHU BOCCTAHOBUTEIIIMU.

N30Mephl caxapo3bl — MabTO3a M JIaKTO3a. Manbro3a COCTOUT U3 ABYX OC-
TATKOB IJIIOKO3BI; JIJAKT03a — U3 OCTATKOB INIFOKO3bI U TAJIAKTO3BI.

IIpumenenne. Caxapo3a MpUMEHSAETCA B OCHOBHOM B IHUIIEBOW MPOMBILUIECH-

HOCTH.

BoOnPrPOCHI U YITPA’KHEHUS

1. Kak OTAuM4uTh PacTBOPHI TIIIOKO3BI M Caxapo3bl, HAXOISAIIMECS B Pa3HBIX
npoOupkax?
2. Hamummmre ypaBHEHHUs peakuwid, MPU MOMOIIHA KOTOPBIX Caxapo3y MOXKHO

MPEBPATUTH B 3TAHOJ.
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3. CKOJIBKO TIIIOKO3bI U (PPYKTO3BI:
a) B MOJISIX;

0) B rpaMMax MOYKHO IOJIYYHTh TIPU THAPOIIU3E 5 MOJIb Caxapo3bl?

3AJAUA

Kaxkass macca caxapo3sl motpeOyercst s THIpOJin3a, 9TO0bl U3 00pa3oBaB-
IIecsl TIIOKO3Bl TMONYYUTh 54 T MOJIOYHOW KHCIOTHI TpU Bbxoae ee 60 %7

(OtBet: 171 71)

TECTOBBIII CAMOKOHTPO.JIb
10 TEME: «YTJIEBOJbI. MOHOCAXAPH/IBI. INCAXAPHIBI»

1. Vkaxwure o0yt GopMyiy yriieBoI0B:
a) CHzn+OH; 0) Co(H20)m;
B) CiH2n1CHO; r) CoHzn.1COOH.
2. OxapakTepu3yiTe XUMUYECKOE CTPOCHUE TIIIOKO3BI:
a) rekcosa;
0) aIbICTUIOCIUT;
B) B [IMKJIMYECKOHN (popMe MPUCYTCTBYET MOJyaleTaJbHbIA THAPOKCHUII;
) B pacTBOpE yCTaHABJIMBAETCS paBHOBECHE MEXKAyY a- u b-popmamu.

3. Kaxwue BemecTBa SABISIOTCS H30MEpaMU IO OTHOLICHUIO K APYT APYTY:

a) TJII0KO3a ¥ MajIbTo3a,; 0) roKo3a U PpyKTO3a;
B) caxapo3a M MajbTo3a;  T) caxaposa M JaKTo3a?
4. YKaxuTe MpoIECChl, BEAyIHe K 00pa30BaHUIO TITFOKO3bI:
a) THJIPOJIU3 Kpaxmalia, 0) TUIPOJIU3 caxapo3bl;
B) GoTocuHTE3,; T) TUAPOJIU3 ICIUTFOJIO3BI.

5. Kakue npoaykTbl 00pa3yroTCs MPU OKUCIICHUHU TJIOKO3bl aMMHUAYHBIM pac-
TBOPOM OKCHJa cepedpa:
a) IJIFOKOHOBAs KMCJIOTa U BOJA,
0) TIFOKOHOBAs KMCIIOTa U METAJIHYECKOE cepedpo;
B) MHOTOATOMHBIN CIIUPT U BOJIA;
r) Gpykro3a u Boga?
6. YKaXuTe Tpymmbl BEHICCTB, KOTOPBIC MJAOT PEAKIHI0 «CepeOPSHOTO
3epKaia»:
a) TUII0K03a, MIMIEPUH, S TUIICHTJIMKOJIb;
0) TIMIEepHH, TJIF0K03a, caxapo3a;
B) IIF0K033, (POpMaJIbACTHI, METAHOBAs KUCJIOTA;
T) IJIF0K03a, MOJIOUHAsI KHCII0Ta, (PPYKTO3a.
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7. YKaXuTe BEIIECTBO, KOTOPOE€ MOXHO HWCIIOJH30BaTh JIsi OOHAPYKCHUS
TJIMLEPUHA, alleTalIbAETUAa, YKCYCHON KUCIOTHI U TJIFOKO3BI:

a) ruapoxcun meau (I1); 0) okcu cepebdpa;
B) BOJIOPOJI; I) TUAPOKCH]] HATPHSI.
8. Ilpu neticTBum GepMEHTOB TIFOKO3a MOIBEPTACTCS
a) TUIPOJIU3Y; 0) TUIPUPOBAHUIO;
B) OpOIKCHHUIO; r) JAerujapaTaum.
9. OxapakTepusyiTe XUMHYECKOE CTPOCHHE (HPYKTO3HI:
a) NICHTO34; 0) uMeeTcs KapOOHWIbHASI TPYIINA B MOJIEKYJIC;
B) KETOHOCIHPT; ') UMCIOTCS TUJPOKCHIbHBIC TPYIIIIHI.

10. OxapakrepusylTe CBOMCTBA Caxapo3bl:
a) ClIaJIKMii BKYC;
0) pacTBopuMa B BOJIC;
B) B BOJIC pacIajacTcsi Ha HOHBI;

I) IPH HarpeBaHUH B IPUCYTCTBUU KUCIIOT UAET TUIPOITH3.

13.6. IIOJTUCAXAPH/IBI
MoneKynbl IIOIMCaXapuaoB COCTOSAT U3 OOJBIIOrO YHCIIA OCTATKOB IEKCO3
(MoHOMEpPOB). OCTaTKM TEKCO3 CBA3AHBI MEXKAY CO0OM B JIMHHBIE LENH Pa3IUIHOM
IIMHBL. DTH LENH UMEIOT PasHyl MOJEKYISpHYIO Maccy. Ilomucaxapuabl HMEIOT
o6utyto mMonexynapayio Gopmyiny (CgHy9Os)n, e N — uncno rexcos. IIpu rumpo-
JM3€ TONUCAXapuaoB 00pa3yloTcs AMCaXapuabl MJIM MOHOCAXapuiabl. BaxkHeimme

MOJIMCAXapH/Ibl — Kpaxmall, IeJIT0J103a (KiIeTdarka).
KPAXMAJ

Ctpoenue. MakpoMOJIEKyJIbl KpaxMaja COCTOSAT U3 OCTAaTKOB MOJIEKYJI IIUKJIHU-

4eCKOU a-TIIOKO3EL.

CH,OH

| H

H L

OH H

T oO—

H OH

H

MaxkpoMoJIeKyJIbl KpaxMaya pa3IM4yaroTCcsa MO0 CTPOCHUIO: HAPSAYy C JIMHEWHbI-

MU MOJIEKYJaMH C MOJIEKYJSPHON Maccod B HECKOJBKO COTEH THICSY (aMmio3a)
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MMEIOTCSI MOJIEKYJIBl PA3BETBIEHHOIO CTPOCHUS, MOJIEKYJISIPHAsA Macca KOTOPBIX A0C-
TUTAeT HECKOJIBKUX MUJUTHOHOB (aMUJIONICKTHH).

Ioayuenne. [TomyyaroT Kpaxmai garie BCero u3 Kaprodesns, puca u KyKypy3bl.

®usnyeckne cpoiictBa. Kpaxman — Oemnsiii amopdubiii mopomok. [IpakTu-
YeCKM HEepacTBOPHM B XOJOJHOHM BOJE, HO TOJY4YEHBI BOJOPACTBOPUMBIE (HOPMBI
Kpaxmaina. B ropsiaeid Boje kpaxman o06pa3zyeT KOJJIOMIHBIA PacTBOpP, KOTOPHIN Mpu
OXJIJKJICHUH IIPEBPAILAETCs B KIEUCTED.

XuMH4YeCKHe CBOMCTBA.

1. HarpeBanue. Kpaxmasn He uMeeT OnpeAesieHHONW TeMIEpaTyphl IUIABIEHUS
Y IIPA HATPEBAHUU Pa3j1araeTcs Ha JEKCTPUH U APYTHUE MPOLYKTHI.

2. BzammoneiictBue ¢ ogom. Kpaxman maet xapakTepHOe CHHEE OKpalluBa-
HUE C H070M. DTO MO3BOJISET OOHAPYKUBATh KpaxXMall B IUILIEBHIX MPOTyKTaX.

3. I'mpposms. [lpu HarpeBaHWu ¢ BOJOW B MPHUCYTCTBUU KHCIOTHI WIH TNPU
AefCTBUU (EPMEHTOB Kpaxmall JIETKO IMOJBEPTaeTCs THIPOIU3Y .

(CeH1005)n ® (CeH1005)m ® XC12H25011 ® NCeH1,06
kpaxman® gexctpuHbI® ManbpTo3a® riaroko3a

IIpumenenue. Kpaxman npumeHsieTcss B MPOU3BOACTBE AaHTHOMOTHKOB, BUTA-
MUHOB, K0JI0ac, KOHAUTEPCKUX U3ENNN, B (papManuu U MEIUIMHE, s HaKpaxma-
nuBaHUs 0eibsi. B MpOMBIIUIEHHOCTH KpaxMall repepadaThiBalOT B 3TUIIOBBIN CIIUPT,
IJIFOKO3Y, AEKCTPUHBI U IPYTUe BEIIECTBA.

B OpFaHI/I3MC KanMaJI FI/II[pOJII/I3yCTC${ A0 TJIFOKO3KI.
HEJUJTIOJIO3A

Ctpoenne. MakpoOMOJEKyIbl LEJUTIOJIO3bI COCTOSIT M3 OCTAaTKOB MOJIEKYII
b-rifoK03Bl M MMEIOT TOJBKO JHHEHHOE CTpOoeHHe. MaKpOMOJEKYIbl IIeJUTFOJIO3BI
pacroiararoTcsi B OJJHOM HalpaBiICHUU U 00pa3yloT BOJIOKHA (JICH, XJIOTIOK, KOHOII-
1s1). B kaxIom octaTtke MOJIEKYIIBI TIIFOKO3bI COJEPIKATCS TPU THAPOKCUIBHBIC TPYII-
1s1, uto BeIpaxkaercs popmynoit [CgH7O2(OH)3],. Obuiee uncno ocraTkos TiroKo-
3B B MAKPOMOJIEKYJIE [eJUTI01036I paBHO puMepHo 6000—12000, uTo COOTBETCTBYET
OTHOCHUTEJbHON MOJIEKYJISIpHOU Macce 1—2 MusmoHa.

IMoayyenue. L{emtrono3a — OCHOBHAsI COCTaBHAs YaCTh 00OJIOUKH PACTHTEIb-
HbIX KiIeToK. Jlo 98 % memtrono3sl COAEPKUTCS B XJIOTKE, B JIPEBECUHE — OKOJIO
50 %. Bara — 3710 mouTH 4HCTas MEJUTI0JI03a M MPEACTABISET COOO0N OUYUIICHHBIN

XJIOIIOK. OCHOBHYIO MacCy LCJUIKOJIO3bI TOJYHal0T U3 IPCBCCHUHBI.
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dusnueckne cBoiicTBa. llemmono3a — 0ea0e BOJOKHHUCTOE BEIIESCTBO, He-
pacTBOPUMOE B BOJIE M OPraHUYECKUX pacTBOpUTEsiX. He nmeer HU BKyca, HH 3araxa.

XuMuuyecKHne CBOMcTBA

1. I'maponus. IIpu HarpeBaHuu ¢ pa30aBIEHHONW CEPHOM KUCIOTOH MOA JaBiie-

HHUECM [CIIII0JIO3a MPEeBPAIIACTCA B I'NIIOKO3Y.

(CeH1005), + NH,0 %534® nCyH1,0¢
2. Peaknus srepudukanuu. [Ipu B3anMoIeicTBUM TIEJUTIOJIO3BI C A30THOW KH-
CJIOTOH B MPUCYTCTBUHU KOHIICHTPUPOBAHHON CEPHOM KHUCIOTHI 00Pa3yIOTCs CIIOKHBIE
3(upbI -MOHO-, TU- ¥ TPUHUTPATIEIUTFOIO3BI:
[CGH 702(ON 02) (OH)z] ns [CGH 702(ON Oz)z(OH)] ny [CGH 702(ON 02)3] n
Hutpars! 11e/U1107103b1 — TOPIOYKE BEIIeCcTBA. TPUHHUTPAT IEILTI0I03bI (TUPOK-
CWJIMH) — CHJIBHO B3PBIBUATOC BEIIECTBO.
BzauMoaencTByeT HeiuTna03a U ¢ OpraHnYeCKUMHU KUCIIOTaAMU:
[C6H702 (OH)g]n + 3nCH;COOH A NG) [C6H702(OCOCH3)3]n + 3nH,0
OObIuHO 0Opasyercs cMeCh MOHO-, JIH- U TPHAIIETATOB IIEJLTIOIO3bI:
[CeH702(OCOCH3)(OH)2]n; [CeH702(OCOCH3)2(OH)]n; [CeH7O0(OCOCH3z)3]n
JluaneraT ¥ TpHUALETATLEIUII0I03a UCIOJIB3YIOTCS MJis MOJIYy4YEeHUsI UCKYCCT-
BEHHOTO aI[€TaTHOT'O BOJIOKHA.

3. l'openue (moJIHOE OKHCIICHHE)

(CeH1008)n + B0, ¥#4® 6nCO, + 5nH,0
4. Tepmudeckoe pa3inoxkKeHue IEUTII03b 0€3 J0CcTyna Bo3ayxa. B 3aBucumo-
CTH OT TEMIEepaTyphl pa3ioKeHuss 00pa3yloTcsa APEBECHBIN Yroiib, BOJA, METaH, Me-
TaHOJ, YKCYCHasl KMCJIOTa, all€TOH U IPYTrue IPOaYKTHI.
HpnMeHeHne. I_IGJIJHOJIO3EI B BUJIC IPCBCCUHBI UCITIOJIL3YCTCSA B CTPOUTCIILCTBC,
B ObITy. bosbIIOE KOMMYECTBO MEIUTIONO3BI TIepepadarpiBaeTcss Ha Oymary, 3TaHOIM,
BaTy, IPOCTHIE U cI0XKHBIE 3¢upsl. [IpocThie u crnokHbIE A3UPHI LEIUTIOI03bI TPUME-

HAKOTCA B PA3JIMYHBIX OTPACIAX NPOMBIINIIICHHOCTU U B MCIWUIUHC.

BONPOCHI U YIIPAYKHEHUSA
1. Yro takoe monucaxapuasl? Hanmummure oOmIyr0 MOJEKYISApHYIO (GopMyTy
MOJINCAXaPHIOB.
2. B uem oTnmuune Kpaxmala OT HEJUTIOI03bI?
3. Ckonbko 3BeHbeB CgH 1005 COIEPKUTCS B MAKPOMOJIEKYIIE TIEILTIONIO3bI:
a) apHsHOTO BoJokHa (M, = 5900000);
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5.

0) xsonkoBoro BoJiokHa (M, = 1750000)?

Hanumwure ypaBHeHUS peakiuil IOIy4YECHU:

a) IMHHUTpATA [EJUTFOJIO3HI, 0) auanerara IEeUTIOIO03bL.
Hanummure ypaBHeHUS peakui JUis IPEBPaILCHUM!

kpaxmaia ® rmoko3a ® staHon ® okcun yriepona (IV) ® ruxpokapOoHAT HATPHS

1.

3AJAYN

Opnna tonHa kaprodens cogepxkut 20% kpaxmana. [Ipu Opoxennn u3 on-

HO¥ ToHHBI KapTodens monyderHo 100 i cnmpra (r =0,8 r/mi). Onpenenure BHIXON
stanoja. (Oteer: 70,43 %)

2.

[Tocne kucnotHoro ruaposm3a 10 T 1emoI036 Oy 5,2 T TIIFOKO3HI.

CKOJIbKO TIPOIIEHTOB 3TO COCTABJIIET OT TEOPETUUYCCKH PACCUMTAHHOTO KOJIMYECTBA?
(OtBer: 46,85 %)

3.

3 TOHHBI APEBECHHBI COMEPKUT 55 % memTono3sl Mo Macce. Onpeaenure,

KaKyr0 MacCCy TpuancTtara HCJUII0JI03bl MOKHO ITOJTYYUTH W3 ITOM APCBCCUHBI, CCIIN

BBIXOJ1 IpoayKTa cocTtaBisieT 60 % ot Teopermuecku Bo3mMoxHoTOo. (OTBeT: 1,76 T)

3.

TECTOBBIII CAMOKOHTPOJIb
110 TEME: «YTJIEBOJIBI. IIOJINCAXAPHIBI»

VKaXuTe BEIIeCTBA, KOTOPHIE OTHOCSTCS K YIIIEBOIAM:

a) kpaxmai;  ©) IeJUII0JI03a; B) caxaposa; T) CIIUPTHI.

Kpaxmaia MOKHO MOJTyYHTh:

a) u3 kaprodess;  0) IPEBECHUHBI; B) KYKypY3Hl; I) U3 puca.
VKaXuTe yrieBObl, KOTOPHIE MOCTPOEHBI TOJIBKO M3 OCTATKOB MOJIEKYII

TJIFOKO3HI.

8.

a) [eJUTI0I03a,; 0) Kxpaxmau; B) MaJIbTO3a; r) caxaposa.
OxapakTepu3yiTe CTPOCHUE ISIUTFOJIO3BI:

a) IPUPOIHBIN MMOJIMCaXapu; 0) uMmeeT JIMHEHHOE CTPOCHHUE,

B) COCTOMT U3 OCTaTKOB D-IJIFOKO3bI;  T') UMEET Pa3BETBICHHOE CTPOCHHE.

Yxkaxure 0011ee XUMHIECKOE CBOMCTBO IUCAXapHUI0B U IMOJTUCAXaPUJIOB!

a) OpoKeHHE; 0) ruaposu3; B) THAPUPOBAHHKE; ) OKHCIICHHE.
YKaxXuTe KOHEYHBIM NPOAYKT TMAPOIM3a Kpaxmala:

a) JICKCTPHHBI, 0) ManbTO3Aa; B) IJIIOKO3a; r) caxaposa.

[Tpu B3auMoeWCTBUM LEUTIONO3bI C a30THOM KHCIOTON 00pa3yeTcs:

a) CIIOXHBIN dup; 0) HUTPOCOCIUHEHHUE;

B) IIpocToii 3¢up; I') aMUHOCOEINHECHHE.

Kakue coenunenus oOpa3yroT KpacHBIH OCAaJOK MPU HAarpeBaHWUU C THIPO-

kcugom meau (11):
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a) caxapo3a, 0) LesTr0I03a; B) IJIFOKO3a,; r) 9TaHalb?
9. Kakwe BelecTBa BCTYIAIOT B PEAKIUIO dTepU(PHUKAIIHH:
a) 1eJUTI0JI034,; 0) hpykTO3a, B) MPOIIaHAJIb, r) Kpaxman?
10. OnpeienuTe YMCI0 CTPYKTYPHBIX 3BEHBEB B MAKPOMOJICKYJIE [EJUTIOI03HI,

€CJIM €€ OTHOCHUTEINIbHAS MOJIEKYJISIpHAs Macca paBHa 2,5 MUJUTHOHOB!

a) 1540, ) 13900; B) 15432; ) 30864.

14. AMUHBI

Amunbl — 310 npousBogHbie ammuaka (NHs3), B Mojekysie KOTOPOro OjWH,
JBa WK TPU aToMa BOJOPOJa 3aMEIlEeHbl yIIeBOJAOPOAHBIMU paaukanamu. Hampu-

Mmep: Metuinamul (1), tumerwiamus (2), tpumeTrunamut (3)

M CH,_ s
CHz—N < (1)  N-H ) CH; —N €)
H CH3 CH;

[To wuciy aToMOB BOAOPO/JAa B aMMHUAaKe, 3aMEIICHHBIX Ha YIIIEBOJOPOIHBIN
paaukan, paznudaroT nepuuHbie (1), Bropuunsie (2) u Tpernunbie (3) amuHbl. B 3a-
BUCHUMOCTH OT IPHUPOJBI YIIIEBOJOPOJHOTO pajuKalia pa3indarT amudarrudecKue,
ATUIUKIINIECKHIE, aDOMATUIECKUE U TETEPOIUKINYECKUE aMUHBI.

Homenknatypa u u3omepusi. HazBanuss aMuHOB 00pa3yroTcs OT Ha3BaHHA
paJvKaioB U cjIoBa aMuH, Hanpumep, metwiamud CH3NH,, tpumernnamun (CH3)3N,
metmwTIIaMuH CoHsNHCH3. HasBanus Gonee CIOXKHBIX aMHUHOB 00pa3zyroTCsl OT
Ha3BaHMI COOTBETCTBYMOIMMX ajkaHoB: Hampumep, H3C—CH(NH2)—CH3 HassiBaeTcs
2-aMUHOTIPOTIaH.

N3omeprsi aMHHOB XapaKTEpHU3yeTCsl N30MEPHEH YTIEeBOJAOPOJIHOTO pajuKaia
(v30MepHs [eNU) W IMOJIOKEHUEM aMHHOTPYIIBI B MoOJIeKyse (M30MepHusl MOJIO0XKe-
Hus), Hanpumep, l-amunoOyran CH3-CH-CH,-CH>-NH, wu 2-amuHOOyTaH
CH3—CH(NH2)CH>—-CHs.

dusnyeckue cBoiictBa. MeTnwiaMuH, JUMETWIAMUH U TPUMETWIAMHUH — ra-
3000pa3HbIe BEIECTBA, BCE OCTAIbHBIE aMUHBI — JKHUJIKOCTH WIH OECIIBETHBIC KPU-
CTaJUTMYECKUe BemecTBa. Husmme aMuHBI pacTBOPUMEI B BOJE M MMEIOT 3amax am-
muaka. C yBeTWYEHUEM MOJICKYJSIPHOW MacChl PacTBOPHUMOCTh aMHHOB B BOJC

YMCHBIIACTCA.
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Xumnuyeckue cBoiicTBa. B Mojnekynax aMUHOB, Kak U B MOJIEKYJIE aMMHAKA,
aTOM a30Ta MMEET OJHY HEMOJECICHHYIO Napy 3JEKTPOHOB. B BOJHOM pacTBOpe U B
MPUCYTCTBUU KHUCJIOT 3TA 3JEKTPOHHAA Napa B3aUMOJCHCTBYET C IMOJOKHUTEIBHO 3a-

PAKEHHBIM MOHOM BOJOPO/Ja U IIPHUCOCAMHICT €ro.

H
I

H-— II\I: +HOH <= [NH,]" + OH™, rne [NH4]" — non ammonus
H

H
I

H3C—I|\I3 +HOH > [H3C-NH3]" + OH", rae [H3C— NH3]" — non metunammonus
H

H
I

H - II\I: + H™+ClI” ==[NH,]* CI~ (xzt0pua ammoHmus)
H

H
I

HsC—Ng+ H"+Cl- = [HsC-NH;]" CI™ (x0pua MeTnnammoHus)

H

[TosToMy pacTBOpbl aMHHOB B BOJI€ UMEIOT ILIEIOUYHYIO peakuuto. OHU u3Me-
HSFOT I[BET HHIUKATOPOB: ()eHOI(PTaTIeHA — B MAJIMHOBBIN, JIAKMyCca — B CHHUM.

OnHako, 0 CPaBHEHUIO C aMMHAKOM aMHUHBI — 00JIee CHIIbHBIE OCHOBAHUS.
D10 00BsICHSIETCS TeM, 9yTO B MoJsiekyse MeTmiamuaa CHz3—NH; x atomy azora ciBu-

HYTBI 3JICKTPOHHBIC 00JaKa OT aTOMOB BOIOpOga METUIILHOM rpymmbl 1 OT ABYX aToO-

MOB BOAOPOAa HENIOCPECACTBEHHO !

H H
o e
H—>Ng - C—>N:
t H
H H

B pe3ynbpraTe aTom a3oTra B MOJIEKYJIe METHIIAMHHA MPUOOpETAeT OOJBIIHIA 1O
3HAQ4YEHUIO OTPULIATENIBHBIN 3apsill, YeM aTOM a30Ta B MOJIEKYyJe amMMuaka. biaromaps
M30BITOYHOMY OTPHIIATETIFHOMY 3apsily aroM a30Ta B MOJIEKYyJaXx aMHUHOB CHJIbHEE
MPUTATUBAET K ce0€ MPOTOHBI, UEM B MOJIEKYJIE aMMHUAKa.

OpraHuyeckrue aMUHBI TOPAT Ha BO3JyXE.
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4CHz—NH, + 90, ® 4CO, + 10H,0 + 2N,

14.1. AHWIVH

AHWIMH — NPOCTEHIINI NPEICTaBUTEND IEPBUUHBIX APOMATUYECKUX AMUHOB!

NH>

CeHs—NH, O

IMonyyenne. AHUIIMH U Ipyryue NEpPBUYHbIE APOMATUUYECKUE AMUHBI [TOTYYar0T

BOCCTAHOBJICHUEM HUTPOCO eI[I/IHCHI/Iﬁ

CeHsNO, + 6H Y SABISY83,® CoHNH, + 2H,0

DTa peakius U3BECTHA KaK Peakius SUHUHA.

du3nyecKre CBOMCTBA. AHWIMH — OECUBETHAs MACISIHUCTAS >KUIKOCTBH C
XapaKTepHBIM 3arnaxomMm, mMajio paCTBOpI/IM B BOJI€ U CUJIIBHO AJOBUT. Ha BO3I[YXC 6BI'
CTPO OKHCIISIETCS.

XuMHYeCKHe CBOICTBA. AHIINH pearupyeT ¢ KHUCIOTaMu ¢ 00pa3oBaHHEM
COJIEH, HO IBET JJAKMYCa HE U3MEHSET. DTO OOBSICHICTCS TEM, UYTO OCH30JIbHOE PO
OTTATUBAET CBOOOHYIO 3JIEKTPOHHYIO Mapy OT aTOMa a30Ta aMuHOTpymbl. [losTomy
3HeKTpOHHa${ IINIOTHOCTH HAa aTOME€ a30Ta B MOHeKyHe AHUWJINHA YMCHBH_IaeTCﬂ, n OH
cnabee MpUTATUBAET K ceOe MPOTOHKBI. B 3TOM ciiyyae OCHOBHBIE CBOMCTBA aHWIIMHA
HpOﬂBHHIOTCﬂ Cﬂa6ee 110 CpaBHeHHIO C HpeHeHBHBIM aJII/I(baTI/ILIeCKHM AMHHOM MCTH-

gmamuaoM CHz—NH,.
CgHs— :NH, + H,0 ——[CHsNH3] "OH"
THAPOKCH]T (HCHUITAMMOHHUS
CeHs— :NH, + HCl ® [CsHsNH3]"Cl™ umu CeHsNHHC

XJIopu GeHUITAMMOHUS (MJTU COJITHOKHUCITBIN aHUITHH)

[CeHsNH3]Cl™ xopoiio pactBopum B Boje. [Ipu nelcTBUU Ha HEro MIEIOYH

AHUJIMH BBIACIACTCA B CBO6OI[HOM BHAC.

[CeHs NH3]ClIT + NaOH ® CgHsNH, + NaCl + H,0
ATOMBI BOJIOpOJa OEH30JBHOTO S/Ipa aHWJIMHA JIETKO 3aMEIal0TCs rajoreHa-

mu. [Ipu neiictBum 6pOMHOM BOABI HA BOJHBINA PACTBOP aHWIIMHA BBIACIACTCS 0SBl

ocanok 2,4,6 TpuOpoMaHUINHA.
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NH: NH,

1 Br 1 Br
6
6 + 3HBr
5 3 +3Br, ® J<>3
4
Br

IIpumenenune. AHWINH NPUMEHSAETCS Ul NOJIYYEHUsI aHWIMHOBBIX KpacHTe-

JIeH, JICKapCTB, B3PBIBUATHIX BEIIECTB, AaHMIINHO(OPMAThAETHIHBIX CMOJL.

BOMnPOCHI U YITPA’KHEHUS

1. Yrto Takoe aMUHBI?

N

Hanummure hopmyisl Bcex 130MepOB aMUHOIIPOTIaHA.
3. Hammmmre ctpykTypHBIE HOpPMYIIBI AaMUHOB!
a) 3-aMUHOIICHTAH; 0) 1,5 tnaMHHOI'CKCaH;
B) 2,3 TMaMUHOOYTaH; r) 3-aMHHO-4METHIITeKCaH.
4. OOBsAcHUTE, TOYEMY y AUMETHIAMHUHA OCHOBHBIE CBOMCTBA CHUJIBHEE, UEM Y
METHUIIAMHHA.
5. Hanummre ypaBHeHUs peakuil JJis NpeBpaLECHU:
CH,® CHaNO,® CHsNH,® [CH3NH5]CI® CHaNH,® N,
6. OObscHUTE, MOYEeMy apOMaTHYECKUE aMHHBI HMEIOT Oojee ciabble OCHOB-
HBIE CBOWCTBA, YEM IpeNeIbHbIC aan(paTHIeCKIe aMHHBI.
7. Kakoe coenunenne — audenmnamud (CgHs)oNH winm  penunamun
CeHsNH, nmeer 6onee cribHBIE OCHOBHBIE CBOIICTBA?
8. Kak momyunts aHunmH u3 kapouaa kaneims ? Hanummre ypaBHeHHS peakuuii.

9. VkaxuTe XUMHYECKHE CTIOCOOBI pa3IesieHus] CMeCH 0€H30J1a U aHWJIMHA.

3AJAYHN

1. 26,8 r pacTBOpa CONSTHON KHCIOTHI C MAaCCOBOM J0JIEH XJIOPUCTOTO BOJOPO-
na morpeboBanochk nns HehTpanmmzaumu 10 T TEXHMYECKOTO BOJHOTO pPacTBOpa
auMmeTmiaMmuHa. OmpenenuTe MacCOBYIO JOJI0 aMHHAa B TEXHHYECKOM pacTBOpE.
(OtBet: 33 %)

2. Ilomy4eHnas coyib MEPBUYHOTO AMHHA MIPU B3aUMOJEHCTBUHU C XJIOPOBOIO-
poaom coxaepxkut 43,48 % xmopa. Ompenennure MOJEKYJISpHYIO (HopMyiry amuHa.
Kakoii o0wvem (H.y.) a3ora oOpasyercs npu CxKHraHud 9 T OITOro aMmuHa?
(OtBet: CoHsNH,, 2,24 1)

99



3. 10 1 cMecu 3TaHa, ME€TaHa M METHJIAMHHA TPOITYyCTHIIN Yepe3 U30BITOK CO-
asHOM KHcaoThl ¢ MaccoBoi noseir HCl 10 %. O6beM cMecu Ipu 3TOM YMEHBITHIICS
B 1,25 paza. Onpenenute cocTaB CMECH, €CITH U3BECTHO, UTO Ha CXXHUraHue 1 i1 ee mo-
nwto 30 i1 (1.y.) kucnopona. (OtBer: atan 6,33 i1; Mmeran — 1,67 J1; MeTHIIaMUH — 2 J1)

4. Tlpu BoccTaHOBIEHUH /7,7 T HUTPOOEH301a OBLJIO MOJIYYEeHO HEKOTOPOE KO-
audecTBO aHwiHHA. [Ipn 00paboTke 0JHON COTON YacTH MOJYYEHHOTO aHWIMHA W3-
ObITKOM OpoMHOU BOJIBI 00pazoBanock 0,165 r ocanka. Onpenennute BHIXO] aHUIIUHA
ot teoperudeckoro. (Otset: 80 %)

5. Onpenenure, Kakyld MacCy aHWIMHA MOXHO monydnth w3 200 wmn
(r =0,88 r/ma) Oenzona. Beixoa HurpobOensosna pasen 80 % oT TeopeTHueckoro, a
BbIXOJ] aHWIMHa — 75 % oT Teoperuueckoro. (Oteet: 125,9 1)

TECTOBBIII CAMOKOHTPOJIb 11O TEME: «AMHWHbBI»

1. VkaxuTe COeIUHCHHMsI, OTHOCSAIIUECS K KJIaCCy aMUHOB:
a) CH3CONH2, 6)C3H7NH2, B) HOOCCHQNHQ, F) C6H11NH2.
2. CKoJbKO aMUHOB co0TBeTCTBYyeT cocTaBy CaHoN:
a) 2; 0) 3; B) 4, r) 5?
3. Y kakoro u3 BEIIECTB OCHOBHBIE CBOWCTBA BHIPAXKEHBI CHJIbHEE!
a) METWIaMUH; ©0) IMMETUJIIAMHH; B) TPUMETWJIAMUH,  T) 3TUJIAMHH?
4. Ykaxwure, KaKoe U3 BEUISCTB JIy4Ille BCEX PACTBOPSETCS B BOJIC:
a) C6H5NH2; 6) CH3NH2, B) NH3; F) NH4C|
5. KakoBa miI0THOCTh METHJIAMUHA 10 BOJOPOY:
a) 75; 0) 15,5; B) 9,2; r) 31?
6. YKaKuTe OJJMHAKOBBIC CBOMCTBA aMMHAKa U METHJIAMUHA!
a) crenuguIecKui 3amax;
0) ra3sl P HOPMAJILHBIX YCIOBUSIX;
B) XOpOIIIasi pACTBOPUMOCTb B BOJIC;
r) 00pa3yIoT COJIM IPHU B3aUMOICHCTBUHU C KUCIOTaMHU.
7. YKaxuTe, KaKylo OKpacky uMeeT (eHoJIpTaJeHH B BOJHOM PacTBOPE TPH-
METHIIAMHHA:
a) cuHIOW;  ©) pO30BYIO; B) (HOJICTOBYIO; ) HC U3MCHSICTCS.
8. Ykaxwure BemniecTBa, ¢ KOTOPbIMH B3aUMOJICHCTBYET METHUIAMHH
a) OpOMOBOJIOPO/IHAS KUCIIOTA; 0) coJisiHas KHCIIOTA;
B) CepHas KUCJIOTa, T) KUCJIOPO/I.
9. B pesynbrare cropaHusi OpraHn4eCcKux aMUHOB 00pa3yroTCs:
a) a3or; 0) Bona; B) COy; r) okcua asora (1V).
10.K kakoMmy KJacCcy COCIUHCHHH OTHOCHTCS BEILECTBO, MOJIY4YEHHOE IMPHU

NEUCTBUN HA aHWIMH XJIOPOBOJOPOJA!
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a) KUCJIOTa,; 0) coub;
B) 2dup; r) aMUHOKUCIIOTa?
11. Ykaxure psii aMMHOB, B KOTOPOM CJIEBA HAlIpaBO OCHOBHBIE CBOMCTBA yBE-
JUYHUBAIOTCS:
a) CeHsNH», < (C6H5)2NH < CHsNH, < (C2H5)2NH <NHg3;
0) (CeHs)2NH < CgHsNH, < NH3 < CoHsNH, < (CoHs)oNH;
B) NH3 < CgHsNH; < (CgHs)oNH < C;HsNH, < (CoHs)NH;
r) (CgHs)2, NH < CoHsNH; < NH3z < CgHsNH, < (CgHs)NH.
12. OxapakTepusyiiTe CTpO€HHE U CBOICTBA aHWJIMHA.
a) B OCH30JBHOM spe B MOJIOKCHHSX 2, 4,6 yBenuueHa 3JICKTPOHHAs
TUIOTHOCTB;
0) pearupyet ¢ OpOMHOM BOJIOH;
B) OCHOBHBIEC CBOMCTBA MPOSIBILIIOTCS cllabee, 4eM y amm(aTuuecKiux aMHHOB;
I') OCHOBHBIC CBOWMCTBA MPOSBIIIOTCS CHUIIbHEE, YeM Y TU(ECHIIIAMUHA.
13. VkaxuTe, ¢ KAKUMU BEIIECTBAMH PEarupyeT aHWINH:
a) coJisiHAs KHCII0Ta; ©) OpoMm;
B) OpoMHas BOJa,; ) CepHas KHCIIOTA.
14. VxaxuTe BEmEeCTBO, KOTOPOe 00pa3yercs Mpu NEeUCTBUU THUAPOKCHAA Ha-
TpUS Ha XJOPUI (PeHUITAMMOHHMS
a) ¢enoy;  0) aMMMaK;  B) aHWIHH, T) XJOP(EHOI.
15. Vkaxute 00;1acTH NPUMEHEHUST aHUJIMHA.
a) MOJIyYCHUE KPaCUTEIICH;
0) TOJTy4YeHHE B3PBIBYATHIX BEIIECTB;
B) IIOJTyYeHUE JICKAPCTBEHHBIX MPETapaToB,;

r) [OJIy4eHNE aHWIMHO(POPMAIbICTHIHBIX CMOJI.

15. AMUHOKHUCJIOTHBI

AMMHOKHUCJIOTBl — 3TO a30TCOJIEpKAllINe OPraHUuYeCKUE COEIUHEHHUs, COJep-
xamue amuHorpynmsl —NH, u kapookcmibHbie Tpymibl (—COOH).

AMUHOKHCIIOTHI BCTPEYAIOTCA B MMPUPOJIE B CBOOOJIHOM BHJIE€ U B COCTaBE APY-
rux coeAuHeHuil. M3 MoJjieKyJ]l aMMHOKHUCIOT COCTOSIT BCE PACTUTENbHBIE U KUBOT-
HBIE OCNIKH.

N3omepuss m HoMeHKIaTypa. V30Mepuss aMUHOKUCIOT ONpPEAENeTcs pas-
JUYHBIM CTPOEHHUEM YIJIEPOJHOMN LIENH U MOJI0)KEHHEM aMUHOrpynmnsl. [1o mexayHa-
POJIHOM HOMEHKJIAType Ha3BaHUS aMHHOKHUCIOT O00pa3yroTCsl OT Ha3BaHWN COOTBET-

CTBYIOIIMX KapOOHOBBIX KUCJIOT C 100aBiIeHnEM peuKca aMUHO-:
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3 2

4 1 -0
CH,- CHa- CH- cl

2 — aMuHOOyTaHOBasI KMCIIOTA

NH>
4 3 2 1 20
CH,- |CH- CH,- C< OH 3 — aMMHOOyTaHOBasl KUCJIOTA
NH>
4 3 2 1 -0
H,N- CH,- CH,- CH,- C{ OH 4 — aMHHOOYTaHOBAsK KMCJIOTA
CHs
|
CI3-I - é_ Cl: \4 O o_ aMUHO- 2 METHJITIPOIIaHOBAs
| OH Kkwuciora
NH>

Kpome MexayHapoIHOW HOMEHKJIATYPBI, YIOTPEOISIFOTCS €lle Ha3BaHUS aMU-
HOKHCIIOT, B KOTOPBIX BMeCTO IM(]p craBsIT OYKBBI Tpedeckoro andasuta: a, b, g
u T. 1. Hanpumep, 2-amuno6ytanoByto kuciaory CHz—CH,—CH(NH2)—COOH moxHO
Ha3BaTh TaKXXE A-aMHUHOMACJIIHOW. MHOTHE aMHHOKHCIIOTHI UMEIOT TPUBUAJIbHBIC
Ha3Banwus, Hanpumep, ruiuH Ho,N-CH,COOH, ananna CH3z—CH(NH,)—COOH.

IMosyyeHne. AMUHOKHUCIIOTHI MOJIYYAlOT IyTeM THAPOJu3a O0enkoB. [1pu rua-
poJin3e Jar00ro OeNKa Mmojay4aeTcsl CMECh a-aMUHOKHUCIIOT. MI3BECTHBI Tak)Ke CUHTE-
THYECKUE CIIOCOOBI MOJIYUCHHUsSI aMUHOKHUCIIOT. Hampumep: cHadana yKkcycHasi KHCII0-
Ta pearupyeT ¢ xjopoM (peakius 1), 3aTeM XJIOpYKCyCHasl KUCJIOTa pearupyer ¢ am-

MuakoM (peakius 2).

CH3COOH + Cl, ® CICH,-COOH + HCl Q)
CICH,COOH + NH3 ® H,N-CH,COOH + HCl 2
®u3nyeckne cBOWCTBA. AMHUHOKHCIOTH — 3TO OECIBETHBIE KPUCTAJLIHYE-

CKHE BELIECTBA, PACTBOPUMBIE B BOJE, MHOTHE U3 HUX UMEIOT CIAJKUN BKYC.
XuMHuYecKHe CBOMcTBA
1. AMUHOKHCIIOTHI UMEIOT CBOWCTBA OCHOBAHUMN M KUCJIOT U TIO3TOMY SBJISIIOT-
css aM(OTEpHBIMU OPTaHUYECKHUMHU COCIUHEHUSMH. X KHUCIOTHBIE W OCHOBHBIC
CBOMCTBA OMPEEISIOTCS Pa3HBIMU TPYIIIAMU, B OTJIMYME OT HEOPTaHUIECKUX aMmdo-

TEPHBIX COEUHEHUN.

HN-CH,~COOH+NaOH ® H,N-CH,-COONa+ H,0
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HOOC—CH,-NH,+HClI ® [HOOC-CH,—NH3]"CI~
(umm HOOC—CH,—NHHCI)

2. AMUHOKUCIIOTBI PEarupyroT co CIIUpTaMu, 00pa3ys CIO0KHBIE d(QUPHL:

. @)
HaN-CH-COOH+HOR ——— H,N-CHC +H0
O-R

3. IlpucyTcTBUE B MOJIEKYJIEe OJMHAKOBOTO YHCIa aMUHOTPYII U KapOOKCHIIb-

HBIX TPYIII IPUBOJMT K B3aMMHOM BHYTPEHHEW HEUTPaAIU3ALUU:

H o I|4
| ~ + _
H- N CH,Cl, ,, == H- ||\| ~CH,~COO
T |
H

OO0pasyromas cojb UMEET JIBa TMPOTUBOIIOJIOKHBIX 3apsia U HA3bIBACTCS OUIIO-
JISIPHBIM HOHOM, T. €. FOHOM, UMEIOIIINM JBa MOJI0ca. PacTBOp conu HEUTPAIIbHBIM.

4. AMUHOKHCIIOTBI pearupyroT APYyT € APYroM B 00pa3yroT NENTHIbI
H,NCH,COOH+H;NCH,COOH® H,NCH,CONHCH,COOH + H,0O

[Ipu B3aMMOIECHCTBUHU ABYX MOJIEKYJ aMHUHOKHCIOT OOpa3yroTCsl AUMENTHIBI,
TpeX — TPUIENITUIBI, YETBIPEX — TETPANENTHAbI U T. 1. B KOHeUYHOM UTOTE 00pa3zy-
IOTCSI BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUsI, KOTOPbIE HA3bIBAIOTCS IMOJIUIENTUAAMHU.
['pynmna aromoB —CO-NH— Ha3piBaeTcs MENTUAHON HIIM aMUIHOW TPYIIIOH, a CBA3b
MEKy aTOMaMU yTJIepoa U a30Ta — NENTUIHONW WA aMUIHOM CBS3BIO.

IIpumeneHnue. AMUHOKHUCIIOTH — HMCTOYHUKH OOpa3oBaHHs OEIKOB, MENTH-
10B, GEpPMEHTOB U TOPMOHOB. HyKHBIE 17151 3TOTO aMHUHOKHUCIOTHI YEIOBEK M )KHBOT-
HBIE MOJIYYalOT B BUJAE MHIINH, COJAEprKaIlel pa3nuunble Oenku. benku B nmumesapu-
TEJIBHOM TPAaKTE NOABEPrarOTCs PACLICIICHNUIO HA OTAEIbHbIE aMUHOKHUCIIOTHI, U3 KO-
TOPBIX 3aT€M CHHTE3UPYIOTCS OETKU APYroro cocTana.

AMUHOKHUCIOTHI UCTIOJIB3YIOTCSI B KaU€CTBE JICUEOHOTO CPEeACTBAa MPU HEKOTO-
pPBIX 00JE3HIX, UII MOAKOPMKH JKUBOTHBIX M KaK MCXOJHBIC BEIIECTBA IS MOJIyYe-
HUS UCKYCCTBEHHBIX BOJIOKOH. Hanpumep, 1S oay4eHHs] CHHTETUYECKOTO BOJIOKHA

KallpoOH MCIOJIb3YIOT €-aMUHOKAIIPOHOBYIO KMCJIOTY

e d g b a
H,NCH2CH.CH.CH.CH.COOH .

MoneKkyJibl TON KHCIIOTHI PEarupyroT APYT ¢ APYTrOM:
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nHzN—(CHz)TCOOH+nH2N—(CH2)TCOOH®"[NH—(CH2)5—CO—NH—(CHz)FCG]n'FnHzO
[Tporeccrr 0O6pa3oBaHusi BHICOKOMOJIEKYJIIPHBIX COSAMHEHUHN ¢ 00pa3oBaHUEM
mo0O0YHBIX HU3KOMOJIEKYJIsIpHBIX BemecTB (H2O, NH3) Ha3piBaroTCS peakiuusiMu 10-

JIMKOHJICHCAIIHH.

BOMnPOCHI U YITPA’KHEHUS

1. Yro Takoe aMHHOKHCIIOTHI?
2. Hanummre ypaBHEHUS peakIii, KOTOPbIC XapaKTEpHU3YIOT amMQpOTepHbBIE
CBOMCTBA aMUHOKUCJIOT.
3. Hamummre ctpykrypHbIe (POPMYITBI BCEX N30MEPHBIX KUCIOT:
a) aMMHOMACIISIHBIX;
0) aMHHOBAJIEPUAHOBBIX.
4. HanumuTe ypaBHEHHs PEakUWU TMOIYYEHHS STHIOBOTO 3(dupa a-aMuHO-
MPOMUOHOBOW KHUCIIOTBHI.
5. Hammmmure popmyIiel 1ByX TUTIOB COJIEHl aMHUHOYKCYCHON KHUCIOTHI
6. Hamummre ypaBHeHHs peakuuil 2-aMUHONPOITMOHOBH KHCIOTHI:
a) C THUIPOKCHJIOM KaJIus;
0) c CepHOI KUCIIOTOI;
B) C 9TaHOJIOM.
7. Uro Takoe nmenTuaHas (aMugHas) CBS3b?

©

Yro Takoe peakuus MoJIUKOHICHCAIIH ?

9. Hamummre ypaBHEHUS pEaKIIUi ISl IPEBPALICHUI:

a) CaC,® C,H,® CH3;CHO® CH3;COOH® CICH,COOH® H,NCH,COOH
6) C;Hg® CICH,COOH® H,NCH,COOH® H,NCH,CONHCH,COOH

3AAYN

1. 3,56 r amuHOKHUCIOTH 00pasyeT ¢ 3TanosoM 4,68 r cnoxxkaoro >¢upa. Yc-
tTaHOBHTE (QopMyiTy amuHOKUCIOTH u HazoBure ee. (OrBer: CHz;—CH(NH2)COOH,
aJIaHWH)

2. 30 r cMecu aMUHOYKCYCHOM, YKCYCHOW W areTajbJeTH/Ia JUIS MOJTyIEHUs
cosu Tpedyet 5,38 11 xmoporomoposa (H.y.) win 10,08 r okcuaa xanbius. Berauciu-
te maccoBblie goiu BemectB B cmecu. (OtBer: CH3COOH — 24 %; CH3;CHO —
16 %; amuHOyKCycHas kuciota — 60 %)

3. Vmeercs BOMHBIA PAacTBOP COJSHOW KHCJIOTHI C KOHIICHTPAIMEH XJIOPOBO-
nopoxa 0,15 monb B ogHOM JuTpe pacTtBopa. Kakoit 00beM 3Toro pactBopa norpedy-
eTCs I B3auMOJIeHcTBUS ¢ 26,7 T 3-aMHuHOTIpOnIaHOBOM KucioThl? (OTBeT: 2 1)
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TECTOBBIIA CAMOKOHTPOJIb IO TEME KAMUHOKHCJIOTHI»

1. Vkaxwure yncio U30MEPOB Y aMUHOMACISIHON KHUCIIOTBI:
a)2; 0)3; B)4; 1)5.
2. Kakas w3 mnpuBeneHHbIX (OpMysT BeEmECTB COOTBETCTBYeT b-amMmHO-
IIPONMOHOBOU KUCIIOTE:!
a) CH3—CH(NH,)—COOH; 6) CH;—CH(NH,) — CH,COOH,;
B) Ho,N — CH; — CH,COOH; r) Cl - CH,— CH(NH,) — COOH?
3. Ykaxure cnocoObl MOTydYeHNsI aMUHOKHUCIIOT:
a) TUIPOJIU3 OCIIKOB;
0) BOCCTAaHOBIICHHE HHUTPOCOCIMHEHUH, COJepKamUX KapOOKCHUIBHYIO
rpymnuy,
B) XJIOPHPOBaHUE KapOOHOBBIX KUCIIOT, 3aT€M B3aUMOJICHCTBHE C aMMHAKOM,
) OKUCIICHUE CIIUPTOB, COACPIKALINX aMHHOTPYIIITY.
4. B pe3ynbTaTe ruapomsa Joooro 0enka mpenMyIIecTBeHHO 00pa3yoTcs:
a) b-aMHHOKHUCJIOTHI, 0) a-aMUHOKHUCJIOTHI,
B) G-aMUHOKHCJIOTHI; r) d-aMHUHOKHCIIOTHI.

5. Vkaxwnre peakuyu, B KOTOPbIC BCTYIIat0OT aMHUHOKHUCJIOTHI.

a) sTepudukarus; 0) moyiMMepu3aIus;
B) MMOJIMKOH ICHCAITHS; r) oOpa3oBaHKE MENTHIOB.
6. AMUHOKHUCIOTBHI 00Pa3yIOT COJIH:
a) ¢ MeTaJJIaMH, 0) co menovyamu;
B) CO CIIMPTaMH, ) C HEOPraHUYECKUMU KUCIIOTaMHU.

7. YKaxuTte, BOJHBIA pacTBOpP KaKOW aMUHOKUCIIOTHI UMEET HEUTpaIbHYIO pe-
AKIHIO:
a) HoN—(CH3)sCOOH; 6) CH;COOK;
8. VYkaxuTe BemecTBa, ¢ KOTOPHIMH PEarupyeT aMUHOYKCYCHAsI KHCJIOTA!
a) NaOH; 0) HCI;
B) H,NCH,COOH,; r) CeHsCHa.
9. YKaXKHUTE YHUCIIO MENTUIHBIX (AMUIHBIX) CBSI3CH B TPUIICTITHJIC:
a) 2; 0) 3; B) 1, r) 4.
10. BosioKHO KanmpoH — MPOIYKT MOJTKOHACHCAIUH:
a) a-aMHHOKAIPOHOBOW KHCIIOTHI, 0) b-aMuHOKaNIPOHOBOW KHCIIOTHI,

B) G-aMHHOKAIPOHOBOM KUCIIOTHI; r) e-aMHUHOKAIIPOHOBOM KUCIIOTHI.
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