C. B. TKAYUEB

BBEIOEHUE

B OPTAHMUYECKYI XVMMHIO

Muyucxk BIMY 2022



MUHUCTEPCTBO 3IPABOOXPAHEHMA PECITYBJIMKU BEJIAPYCb

BEJIOPYCCKUI T'OCYJIAPCTBEHHBIA MEJIULIMHCKU YHUBEPCUTET
KA®EJIPA OBIIEN XUMUN

C. B. TKAUEB

BBEJIEHUE
B OPTAHNUYECKYIO XUMHAIO

VY4ueOHO-METOANYECKOE TOCO0ME

7-e uzoanue

Musack bI'MY 2022



VJIK 547-054.6(075.8)
BBK 24.2473
T48

PexomennoBano HayuyHO-MeTOJMUECKMM COBETOM YHHBEPCUTETA B KAUECTBE
yuebHo-MeToauueckoro nmocodbus 16.02.2022 r., mporoxon Ne 2

PenensenTnpod. U B. Pomanosckuit

Tkaués, C. B.
T48 BBenenue B opraHMyeckyro XMMHIO : ydeOHO-MeToauueckoe nocodue / C. B. Tka-
yéB. — 7-e u31. — Muuck : BI'MYVY, 2022. — 102 c.

ISBN 978-985-21-1004-4.

W3noxeHpl HadaIbHBIE CBEICHUS MO0 OPraHMYECKOW XUMHUHM 32 KypC CpemHel MmKoibl. [ aydmero
MMOHUMaHHUS MaTepualia TMPHUBEICHBI BOMPOCHI M YIPaKHEHHUS, TECTOBBIH CaMOKOHTPOIbh M 3aJadm.
[lepBoe nznanue Beinuio B 2015 roxy.

[Ipemna3zHaueHO AJI1 MHOCTPAHHBIX YYAIIAXCS MOATOTOBUTEIBHBIX OTISIICHUH, a TAK)KE MOXKET OBITh
TIOJIE3HBIM JISI a0OUTYPUEHTOB, KOTOPBIC JKEIAIOT BOCCTAHOBUTH WJIM YCOBEPIICHCTBOBATH CBOM HAYAITh-
HbIE 3HAHMS 110 OPTAHUIECKON XUMUH.

VK 547-054.6(075.8)
BBK 24.2973

ISBN 978-985-21-1004-4 © Tkaués C. B., 2022
© YO «benopycckuii rocyaapcTBEHHBIN
MEIUIUHCKIIA yHUBEpcHTeT», 2022



1. MPEJMET OPTAHUYECKOW XUMWHN

Opranuyeckas XuMusi — 3TO XUMHUsI coelMHEHUM yriepoaa. IlepBrie op-
TaHUYECKUE COCAMHEHMsI OBbUIM MOJyYeHBI U3 BEIIECTB PACTUTEIBHOTO M KU-
BOTHOT0 nipoucxoxjenus. [loatomy 1o cepeaunnl XX B. XUMHKHU AyMald, 4TO
OpraHUYECKUE BEIIECTBA OOPA3yIOTCS M3 HEOPTaHMYECKUX TOJBKO B JKHUBBIX
OpraHU3Max MOJI BIUSHUEM «KU3HEHHOU CUIIBD».

Onnako B 1828 r. @. Benep BrepBble U3 HEOPraHUUECKOTO BEIIECTBA —
[IUAaHOBOKKCIIOTO AMMOHUSI — TOJYYHJI OpraHUYECKOE BEIIECTBO — MOUYEBUHY:

NH,CNO —Y—5> CO(NH))..

[Tozxe B maGopatopuu OBUTH TOJYYEHBI TAKHUE BAKHBIC OPTaHUYCCKUC
BEILIECTBA KAaK YKCyCHasl KHCJIOTa U XUpbl. [ToaTomy k 1860 r. nues «xKu3HEH-
HOM CHJIBDY ITOTEPSIIA CBOE 3HAYCHHUE B XMMUHU.

B cocraB opraHndeckux COEIMHEHUM NOMUMO YIJIEPOJA U BOAOPOJA MO-
T'YT BXOJIUTh KUCJIOPO/I, a30T, cepa, hochop U Apyrue 3JIeMEHTHI.

Cpenu opraHMuecKuX COSAMHEHUH pa3inyaloT NPUpOHbIe (OeNKu, yrie-
BOJbI, JKUPBI, BUTAMUHBI) U CHUHTETHYECKHE (IJITACTUYECKHUE MACCHI, JIEKap-
CTBEHHBIC MpenapaThl, KPACUTEIN).

Uucino opraHMYecKUX COCAMHEHUN OoJibllle, YeM HeopraHuudeckux. M3-
BECTHO HECKOJIbKO MUJIJIMOHOB OPTaHUYECKUX COCTMHEHUN U HECKOJIBKO COTEH
THICS'Y HEOpraHUYeCKUX. boJiblliee YMCI0 OPraHMYeCKUX COSTUHEHUN 00BSICH SI-
€TCsl CIEAYIOIMMU NpUYMHAMU. Bo-TIepBBIX, aTOMBI yriiepoja JIETKO COEU-
HSIOTCS IPYT C APYrOM U 00pa3yroT LeNH — JJIMHHBIE U KOPOTKUE (pa3BETB-
JICHHBIE U HEPA3BETBIICHHBIC), PA3JINYHBIC IIUKIIbI.

ATOMBI yriepoga MOTYT OBITh COECIMHEHBI MEXAY COO0OM M ¢ JIpyruMu
3JIEMEHTaMHU OJIMHAPHOM, JBOWHOW W TPOWHOM CBs3siMU. BO-BTOpBIX, MHOTHE
JIPYTHUE DJIEMEHTHI MOTYT 00pa30BbIBATh XUMHUYECKUE CBS3U C aTOMaMH yTJie-
pona.

BonrocChI

1. Yto Takoe opraHuyeckasi Xumus?

2. HazoBuTe opranmdeckue BemecTBa, KOTOPhIE BIIEPBHIC OBIITN TOTYYCHBI
B 1abopaTopuu.

3. Kakue nsmeMeHThl, Kpome yriepoga M BOIOPOAA, MOTYT BXOIUTH
B COCTaB OPraHUYECKHX BEIIECTB?

4. TTouemy 4HCIIO OPraHUYECKUX COCIMHEHUN OOJbIle, YeM HeOpraHhye-
CKUX?



2. TEOPUA XUMHNYECKOI'O CTPOEHUSA
OPITAHUYECKHUX COEJJUHEHUU A. M. BYTJIEPOBA.
N30MEPUA

Teopust XUMHUECKOTO CTPOSHUSI OPraHMYECKHX COCAWHEHUH Oblia Tpe-
noxxeHa A. M. bytneposeim B 60-x rr. XIX B. K 3TOMYy BpeMeHH ObLIIO U3BECT-
HO, 4TO YTJIEPOJ B CBOMX COCAMHCHHSX YETHIPEXBAJICHTEH, a aTOMBI YIJIepoa
MOTYT COCIUHATHCS JPYT C APYTOM C 00pa30BaHUEM IICTICH.

2.1. OCHOBHBIE IOJIOKEHUS TEOPUU

1. AToMBI B MOJIEKYJIaX COeIUHEHBI JAPYr € JAPYroM B OIpeleJIeHHOM I0-
PAKe B COOTBETCTBUM ¢ UX BAJICHTHOCTBIO.

A. M. byTiiepoB BBEN NMOHATHE XUMHYECKOE CTPOCHUE BEIIECTBA. XUMMU-
YECKMM CTPOCHHMEM OH HAa3BaJl MOPSAIOK COCIMHEHHS] aTOMOB B MOJIEKYJIE U Xa-
paKkTep uUx cBA3ed. Kaxkmoe opraHndecKkoe COCIMHEHUE UMEET ONPENEIICHHOE
XUMHUYECKOE CTPOEHHE, KOTOPOE MOXKET OBbITh H300pa)K€HO TOJBKO OJIHON
CTpyKTypHOU (hopmynoil. Hampumep, mopsiiok COeAMHEHUSI aTOMOB B MOJIEKY-
nax stana CpHs, atmnena CoHy u anerunena CoHy MOkeT ObITH BBIpaXkeH clie-
JTYIOIIUMH CTPYKTYPHBIMU (POpMyIaMu:

H H H H
| |
H-C-C-H H-C=C-H H-C=C-H
|
H H
NI CH3 — CH3 H2C = CH2 HC =CH

ITo cTpykTypHO# opmysie MOKHO TIpeACcKa3aTh (GU3UUSCKUE U XHUMHUYE-
CKHE CBOMCTBA BEILIECTBA.

XVMMHUYECKOE CTPOCHHUE JAHHOTO COCAMHEHUS MOXET OBITh ONMpEeIeTIeHO
MyTEM M3YyYEHHs €r0 XUMHUYECKUX CBOMCTB U PeakUuid ero 00pa3oBaHUsl.

2. CBoiicTBa BelIeCTB 3aBHCAT He TOJBbKO OT Ka4YeCTBEHHOI0 M KoJIMYe-
CTBEHHOTI'0 COCTABA, HO M OT XUMHUYECKOI0 CTPOEHUS UX MOJIEKY.I.
CoenuHeHus1, y KOTOPBIX OJMHAKOBBIE MOJIEKYJsIpHbIE (hOPMYJIbI, HO pa3-
HBI TOPSIZIOK COEAMHEHHS] aTOMOB B MOJIEKYJaxX, Ha3bIBAIOTCS H30MEpPaMH.
Hampumep, CoHsO — monekymnspaas Gpopmyina ABYX pa3IMuHbIX COCTUHECHUMH,
KOTOpbIE MMEIOT cleayrolie cTpykTypHbie ¢opmyiasi: CH; — O — CHs (1)
u CH3CH20H (). [IBa coenuHeHUsT UMEIOT OJIMHAKOBOE YHUCJIO aTOMOB OJTHUX
Y T€X JK€ DJIEMEHTOB, HO 3TH AJIEMEHTHI COSTMHEHBI MEXKy COOOM B pa3IMuHOM
nopsake. [Tostomy coenunenus (1) u (1) ssBIsiFOTCSA M30MEepaMu U UMEIOT pas3-
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JUYHbIC QU3NYSCKUE U XUMHUECKHEe CBOMCTBA. JlumeruioBbiii a¢up (1) — ner-
KoJIeTy4uee, JOBOJIbHO MHEPTHOE coeauHenue; 3tuioBbiii coupt (1) — menee
JeTydee, peakIiMOHHOCIIOCOOHOE COSIUHECHUE.

CrpyktypHble (POPMYJIbI TTOKA3BIBAIOT TOJBKO MOPSIAOK COSTUHEHHS aTo-
MOB, HO HE PacIOJI0KEHUE UX B POCTPAHCTRE.

3. ATOMBI WM TPYIIBI aTOMOB B MOJIeKYJIe OKa3bIBalOT JAPYr Ha JApyra
B3aMMHOE BJIUSIHUE.

Hampumep, aromel Bomopoga B Merane (CHi) m MeTwnoBoMm crnupre
(CH30H) momxHBI UMETh OJMHAKOBBIC XUMHYECKHE cBoicTBa. Ho 3TO He Taxk.
B monekyne metunooro cnupta (CH3OH) Tonpko oguH aToM BOAOpOJa 3a-
MEIIAETCs Ha MIEJIOYHOM METaJlI, @ B MOJIEKYJIE METaHA HU OJIMH U3 aTOMOB BO-
J0po/ia HE 3aMellaeTcsl Ha MeTall. JDTO OOBSCHSETCS BIMSAHUEM Ha BOJIOPOA
aTOMa KHCJIOpO/ia B MOJIEKYJIE CIIAPTA.

N3BecTHO, 4TO OEH30J HE pearupyer ¢ OpOMHOI BOJIOH, HO pearupyet
c OpOMOM B IPUCYTCTBUH KaTajlM3aTopa KeJe3a:

/H /Br
@ Bty O + HBr

[Ipu npwimBaHuK OpOMHOM BOIBI (pacTBOp Opoma B BOJIE) K PacTBOPY
deHoma cpasy obpasyercs Oenblii 0cagoK TpuOpomdeHona:

OH OH
H H Br Br
AN / \ /
@ + 3Br, —» @ + 3HBr
H Br

Crtpoenue 6eH301a U (heHOJa OTIMYAIOTCA IPYT OT ApYra TOJBKO MPUCYT-
CTBHEM THJIPOKCUJILHOM IpyMIibl B MOJIeKysie dhenona. ['uapokcuiabHas rpymmna
B MOJIEKYyJIe (peHOJIa BIUSIET Ha OCH30JIbHOE KOJIBIIO U TTO3TOMY aTOMBI BOJIOPO-
J1a JIETKO 3aMEIal0TCsl B HEM Ha aTOMBI Opoma.

BoOmPOCHI U YIIPAYKHEHU S

1. Kak coeuHsItOTCSI aTOMBI B MOJIEKYJIax APYT C APyrom?

2. Yto Ha3bpIBaeTCs XMMUYECKUM CTpoeHueM BemiectBa 1mo A. M. Bytie-
poBy?

3. Uto Takoe cTpykTypHas popmyina’?

4. Y10 MOXKHO MpeJIcKazaTh M0 CTPYKTYpHOH hopMmyie BerecTBa?
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5. Kak MOHO omnpeaeanTs XuMUYECKOe CTPOSHHUE IAHHOTO COeTMHEHNUS?

6. OT 4yero 3aBUCAT CBOICTBA BELIECTB?

7. Yrto Takoe uzomepsi? [IpuBenure npruMepbl H30MEPOB.

8. IIpuBenute nmpuMepsl B3aMMHOTO BIUSHUS aTOMOB WJIM TPYIII aTOMOB
B MOJIEKYJIaX OPTraHUYECKUX COCTUHEHUH.

9. OnMHAKOBBI JIM XUMUYECKHE CBOMCTBA Y TPUBEJCHHBIX BEIIECTB?

CH3CH20H 41 CH3 -0- CH3; CH3CH2CH2CH3 41 CHgCH — CHg;
|
CHs

3. KTIACCU®UKALIUA OPTAHUYECKHUX COEJIUHEHUI

Bce OPraHu4YCCKUC COCAMHCHU S KJIaCCH(i)I/IIJ;pr}OTCH IO CTPOCHHUIO YTIIC-

BOJIOPOJIHOTO panukaia R (puc. 1) m mo (GyHKIMOHATBHBIM Tpymmam X
(tabu. 1).

¢ OpPraHUYECKUE COCAMHEHUS —¢
anmudaruueckue (AIUKINIECKHe) LUKJIHYECKUE
npeeIbHbIE HenpeeIbHbIE Kap6OI_II/IKJ'II/I‘IeCKI/IG IFETCPONUKIINICCKUC
x A
AMIMKINYECKHE ApOMATHYCCKHUC
['4 A
npeebHbIE HENpe/eNIbHbIC

Puc. 1. Knaccuduxanusi opraHn4ecKiX BELIECTB 110 CTPOSHHIO YIIIEBOJAOPOIHOTO
panukana R

Monekynbl anudaTudeckux (AUUKINYECKUX) COSAUHEHUN cojepkaT He-
Pa3BETBJICHHYIO WU Pa3BETBIEHHYIO YIIIEPOAHYIO LEMb. MOJeKybl [UKInYe-
CKMX COCIMHEHUH cojep:kaT Kojbla. [{ukaudyeckue coenuHEeHUs IeNaTcs Ha
KapOOIMKINYECKHE U TeTePOIMKInYecKkue. B kapOOIMKINYeCKUX COeTMHEHU-
X KOJIbIIa COCTOSIT TOJBKO M3 aTOMOB yriiepoAa. B rerepolukinyeckux co-
€IMHEHUSIX B KOJIbIIaX, KpOME aTOMOB YTJ€poja, COAEpKaTCsi aTOMBbI JPYTrUx
AJIIEMEHTOB.

K xapOonukiImueckuM COCIMHEHHSIM OTHOCATCS apOMaTUYECKUE W allv-
IUKINYECKHE COCTUHEHUSI.



ApOMaTI/I‘-ICCKI/Ie COCANHCHUS COACPIKAT OeH30JIbHBIE WU KOHACHCHUPOBAH-
HBIC OCH30JIbHEIC KOJIbIIa, AJIMIUKIIMYCCKUC COCOAMHCHUS HC COACPIKAT OCH30IIb-

HBIX KOJICI.

Tabnuya 1

Kaaccudukanus opraHm4ecKux BelecTs M0 GyHKUHOHATBHBIM rpynmnam X

X

Ha3sBanue kjacca

Oo6mas ¢popmyaa (RX)

-F, -ClI, -Br, -I ["asmmoreHonpOn3BOTHBIC R —CI (-F, -Br, -I)
IM'uapoxcwmn — OH CriupThl R - OH
DeHob Ar— OH
Kap6ouun — C — AJbIETHIbL H
[ R-CZ
0 Yo
Keronsl R - ﬁ R
O
Kap6okcun — C — OH Kap6oHOBbIE KUCTOTHI R —C—-OH
Il Il
9) O
Hurporpymnma — NO> Hutpocoenunenus R —NO;
Awmunorpynna — NH; AMUHBI R — NH>
-0-R [TpocTeie a¢pups R-O-R’
_C_-OR Crnosxxuble 3pups 0
I .
R’ _
0] C% OR
NHz-, — COOH AMUHOKHCIOTBI NH; - R - COOH
CH; CH» H,C CH;
CH3 CH2 CHS
H,C CH;
a 0
CH
HC| 4\ CH HC‘
|
HC% _ CH HC -
CH O
6 2

Puc. 2. TlpencraBuTeny pa3iMyHbIX KIACCOB OPTaHMYECKUX COCIMHEHUI:
a — alMKJINYecKoe (H-TIeHTaH); 6 — alMIUKINYecKoe (LUKI00yTaH); 6 — apoMaTUYecKoe

(6en3omn); e — rerepouukianueckoe (pypan)




OyHKIMOHAIBHAS Tpynna X — 3TO aTOM WJIU TPYyIia aTOMOB, KOTOPBIC
OTIPEICIISAIOT XUMHYECKHE CBOWMCTBA coenuHeHUs. COeMMHEHUS, COICpIKAIINe
OJIMHAKOBBIC (PYHKIIMOHAIBHBIC TPYIIBI, UMEIOT MOJIOOHBIE CBOWCTBA M OTHO-
CATCS K OJTHOMY KJIacCy coequHeHui (Tadi. 1).

BoOmnPOCHI U YITPAYKHEHU S

1. Kak knaccuuumpyroTcs opraHu4eckue BeliecTna?
2. UTo Takoe MOJIEKYJIbI:
a) alMKINYECKUX COCTUHECHUII;
0) HUKJIMYECKUX COCTUHCHMIA;
B) KapOOIMKINYECKUX COCTMHEHU;
') TETEPOLUKINYECKUX COCUHEHNU,
1) apOMATUYECKUX COCAUHEHUI?
[IpuBenuTe NpUMEPBHL.
3. Uto Takoe pyHKIMOHANbHAS rpy1ina?
4. JlaiiTe KJIacCU(PUKALUIO OPraHUYECKUX BEHIECTB MO (PYHKIIMOHAIHHBIM
rpyIIam.
5. K xakoMy kiaccy opraHM4eCKHUX COEJUHEHUN OTHOCSTCS CIEIyIONIue
BellecTna’?
CH3;CH,0OH, CH; — O — CH3, CH; — CHO, CHz- ﬁ: — CHs, CH3CHCI, CH; — CH3
0)

TECTOBBIA CAMOKOHTPOJIb 110 TEME
«CTPOEHUE OPTAHUYECKHNX COEJJUHEHU U UX KJIACCUDUKALIUSDY

1. CBoiicTBa BelIECTB 3aBUCHT:
a) OT UX KQYECTBEHHOT'O COCTAaBa;
0) OT X KOJIMYECTBEHHOI'O COCTaBA;
B) OT XMMHUYECKOTO0 CTPOCHUS MOJIEKYJI BEIIECTBA;
r) OT B3aMMHOTO BJIMSIHUSI aTOMOB B MOJICKYJIE BEILIECTBA.

2. KakoBa BaJIeHTHOCTb YIJIepOJia B OPraHMYECKUX COCAMHCHHUSX
a) 2, 0) 3; B) 1; r) 4?

3. Ykaxute (GopMyJibl OpraHUYECKUX BEIIECTB:
a) COy; 6) H,COg; B) CHs - OCHg; F) CH3CH,OH.

4. YKaxuTe IpaBWIbHBIC TTOHATHS 00 N30Mepax:
a) OTJINYAOTCSI CTPOEHUEM MOJIEKYJI,
0) UMEIOT Pa3HOE YKCIIO ATOMOB B MOJIEKYJIE;
B) UMEIOT OJIMHAKOBOE YUCJIO aTOMOB B MOJIEKYJIE;
) OTJINYAIOTCS (PU3NYECKUMU U XUMUUYECKUMU CBOMCTBAMH.



5. YKa)KI/ITC, KaKHC BCIICCTBA SABJISAIOTCA H30MCPAMMU:

C|I‘13
a) CH3 — CH2 — CHz — CHz — CH3 6) CH3 — ? — CH3
CHj;
B) CH; — CH — CHj r) CHs — CH — CHz — CH;
[
CH3 CH3

6. Ykaxute, popMysbl KaKuX BEHIECTB SIBISIIOTCS HM30MepaMu OyTaHOJa
C4HoOH?

a) CHsCH; — OCH,CH3 6) CHz — OCH,CH,CH3
B) CHs — (le — CH, - CH3 r) CHz — CH; — CH,OH
OH

Cng
7. Oxapakrepusyite coenuaenune: CHz — (lj — CHj

CHj3

a) NpeaebHbIN YIIIEBOJ0PO/I;

0) yrieBo10poj pa3BETBICHHOIO CTPOCHUS,
B) HETIPEACIBHBIN YIIIEBOJOPOI;

r) uzomep nenrana CsHio.

8. K xakomy Kiaccy COEOMHEHHH OTHOCHUTCS BEHIECTBO COCTaBa
CH3;—-O—CHa:
a) CIOKHBIE Y(PUPBHI; B) KapOOHOBBIE KUCJIOTHI;
0) mpocThie 3PUpHL; I') KETOHBI?

9. YVkaxure o61ryro popmyy KeToHa:

) R-C-OH 6) R— O R’
o)

B)R-C-R NR-C-H
o) o)
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10. YkaxwuTe 0011yr0 GopMyIty CI0KHOTO ddupa:
O

OR

=
a)R-O-R' 6)R-OH BR-0-c7 r) NH; - R — COOH

4. YTJAEBOJIOPOJIbL. MPEJAEJBHBIE YTJEBOLOPO/BI

YrieBogopoasl — caMmbl€ MPOCThIE OPTAHUYECKHUE coequHEHHs. B cocTaB
YTJIEBOJIOPOJIOB BXOJAT TOJIBKO JIBA 3JIEMEHTA: YIiepoa U BoAopold. B 3aBucu-
MOCTH OT XapakTepa CBA3EH MEXKIY aTOMaMu B YIIEPOJHOU LENHU YIIIEBOAOPO-
IIbl JICNIAT Ha MpejelibHble (HACHIIICHHBIE), HENpeAebHble (HEHACHIIIICHHBIC)
Y apOMATHUYECKHE YIIIEBOIOPOBI.

IpenenbHbie YriaeBOAOPOAbI. YTIEBOAOPOAbI € oOmmie dopmynon
CnHan+2, KOTOpBIE HE TPUCOEAUHSAIOT BOJIOPO U IPYTHE DIIEMEHTHI, Ha3bIBAIOT-
Csl TIpeIeNIbHBIMU (HACBIILIEHHBIMU) YIJIEBOIOPOJaMHU WM ankaHaMu (mapadu-
Hamu). B o0mieit popmysie OykBa n — 4YKCIIO aTOMOB YIJIEpoAa B MOJIEKYJIE
JAHHOT'O YIJIEBOJOPOA.

I'pynna coeauHeHui, B KOTOPOM Ka)KIbIM CIEAYIOIIUN YJIE€H OTIMYACTCA
OT MpebIAYIIEro Ha oHy MeTuieHoByto rpynny (—CHy—), Ha3piBaeTcs romo-
JOrnYecKuM psitoM. CXOIHBIE IO XMMHUYECKUM CBOMCTBAM COEIMHEHHUS B IO-
MOJIOTMYECKOM Py Ha3bIBAKOTCA roMosioramu. Hampumep, roMosiorudeckuit

psAI MeTaHa JaH B TaoI. 2.
Tabnuya 2
IIpenenbHbIE YIi1eBOAOPOALI

Dopmyaa Ha3zpanmue Papukan HasBanue pagukaJa
CHa4 Mertan CHsz— Metun
C2Hs OTaH CoHs— OTun
CsHs IIponan CsHr— [Tponnn
C4Hio byran C4Ho— byrun
CsHio IlenTan CsHi— IlenTun
CeHi4 I'ekcan CeHi13— I'ekcun
C7His I'entan C7H1s5— T'entun
CgHis OkTan CgHi7— OxTHn
CoHoo Honan CoH19— Honun
Cio0H22 Jlexan CioH21— Jleunn

OcraTok yrieBogopoaa 6€3 0JHOTO aToMa BOJAOPO/Ia HA3bIBACTCS AJIKHIIb-
HOM Tpynmol wim panukasioM. Ha3BaHus alKWIBHBIX TPYII 00pa3yroTCs
OT Ha3BaHUM COOTBETCTBYIOIIMX AJIKAHOB 3aMEHOW OKOHYAaHUS -aH HA OKOHYa-

HHC -HII.
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4.1. 3JIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHUME
AJIKAHOB

[Ipocreiimuii ipeacraButenb ankaHoB — meTtaH CHa. CTpoeHue ero mMo-
JIEKYJIbI MOYKHO BBIPA3UTh CTPYKTYPHOM (a) UK 3JeKTpoHHOM (0) popMyroii:

H H

| LN J
H_(lj_H H: C:H

H H

a §

Opnnako 3Ti (POPMYJIBI HE OTPAKAIOT MPOCTPAHCTBEHHOTO CTPOEHUST MOJIE-
KYJIBI.

OKCIIEpUMEHTANBHO YCTAHOBJIEHO, 4TO MoOJeKyina meraHa CHs mmeer
dopmy Terpasapa ¢ yrmom B 109°28" mexny ceazamu C — H (puc. 3). Ilo-
CKOJIBKY B MOJIEKYJIE METaHa YEThIPE CBS3M aroMa YIJIepoJia PaCIOJIOKEHbI
TETPAdAPUUECKU U MPAKTUUECKU OJIMHAKOBBI, TO JJI1 0OBSICHEHHUS 3TOro (hakTa
amepukanckuil xumuk JI. [Tomuar B 1931 r. BBEN MOHATHE TMOPUAU3AIUMN.
Cpazy oTMeTUM, 4TO TUOPUIU3UIUS — 3TO HE MPOIECC, B pPe3yIbTaTe KOTOPO-
ro aTOMbl M3MEHAIOTCSA, a ATO MPOCTO CHOCO0, YIOOHBIM M7 OOBACHEHUS
sKcnepuMeHTanbHbIX (QaktoB. CormacHo JI. IlonuHry ruOpuauzanus — 3TO
00pa3oBaHKE HOBBIX OpOUTAJICH C OJJMHAKOBOM SHEPruei 1 CUMMETPUYHO pac-
MOJIOKEHHBIX B MpOCTpaHcTBe. HoBble opOUTamu OH Ha3BaJl CMEIIAHHBIMH
WM THOPUAHBIMHU.

Kax u3BecTHO, B OCHOBHOM (HEBO30Y>KJIECHHOM) COCTOSIHUU aTOM YTJIEpO-
a MIMEET DIEKTPOHHYI0 KoH(Urypanuroo 1s225°2p2, uro u300pa)kaeTcs Clery-
IOILEH CXEMOM:

1s* 25 2p*

][] (a1t

IIpu oOpazoBaHUM XUMHYECKON CBSI3M aTOM YTJepojia MEePEXOIUT B BO3-
OyXIE€HHOE COCTOSTHUE U OJIUH U3 2S-3JIEKTPOHOB MEPEXOAUT Ha 2p-OpOUTAIIb:

1s° 2s* 2p®
N 4 oo B s
N g _

Sp3 — TUOpUIHBIE OPOUTATH

B B030YKIE€HHOM COCTOSHUHM aTOM YTIIEPOIa UMEET YEThIPE HECTIAPEHHBIX
SJIEKTPOHA: OAMH 2S-3JIEKTPOH M TpH 2p-31ekTpoHa — 1522s12p3. TIpu «cme-
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IIUBAaHUW» OJHOW 2S-O0pOWUTamu W Tpex 2p-opOuTaneid oOpa3yroTcs YeThIpe
OJIMHAKOBBIE Sp°-ruOpupHble opbuTam (spi-rubpuausanus). Bce deTwipe
Sp3-ruOpuHEIE OPOMUTAIIM CTPOrO OPHMEHTHPOBAHBI B IIPOCTPAHCTBE, 0Opasys

teTpasap (puc. 3).
H

109°28’

%

Puc. 3. O6pa3oBaHue YeTHIPEX CBA3EH MEXLY SP°-THOPUIHEIME OPOUTANISIMU aTOMa yTIIepo-
na v 1s-opOouTasibio aToMa BOJIOPOJia B MOJIEKYJIe METaHa

sp3-I'uOpuaHble OPOUTAIN MEPEKPHIBAIOTCA C 1S-OpOMTAISAMH YETBIPEX
aToMOB Bojopoga. OOpa3yercs MpoyHas TeTpadApuuecKas MOJEKyla C 4e-
THIPEMS G-CBSI3SMM, KOTOPBIE HAmpapieHsl mox yriaom 109°28' npyr x mpyry
(puc. 3). B mMonekymax ajkaHOB B 00pa30BaHWM G-CBS3€H BCET/a Y4acCTBYIOT
rubpuanbie spi-opouranu. Hanpumep, monekyna stana CoHg o6pazosana me-
PEKpBIBAHUEM JBYX TMOpPHIHBIX OopOHTajIeil aToMOB yriepoaa ¢ yriom 109928’
Mexnay cBsazsimu C — H (puc. 4). Bo Bcex npyrux ankaHax yriiepojaHas Lemb
MMEET B IPOCTpaHCcTBEe (hopMy 3ursara Takxke ¢ yriom B 109928’ mexnay csizs-
mu C — H (puc. 5).

Jls aToma yriepojia BO3MOXKHBI €IIe Sp>- M SP-THOPUIM3ALUH, KOTOPHIE
OTHCHIBAIOTCS B pasenax, MOCBSIICHHBIX XHUMHUYECKUM CBOMCTBaM HeEmpe-
JEIBHBIX YTIEBONOPOAOB W OeHzony. O Ttume rubpuauzanuu opOuTaen,
Y4acTBYIOIINX B 00pa30BaHUU CBS3€H, CYAST MO BETUYUHAM YTIIOB MEXKITY CBSI-
3sIMH B MOJICKYJIE.

Puc. 4. OGpa3oBaHue MOJIEKYJIbI dTaHA
13



/ i
109°28" | 0,154 um
0,25 am

>

Puc. 5. 3urzaroodpa3zHoe CTpOCHUE YIIIEPOIHBIX IeTei
4.2. BT3OMEPUSA U HOMEHKJIATYPA AJIKAHOB

Bokpyr G-cBsizeit BO3MOKHO cBOOOJIHOE BpalieHue. M3-3a aToro B romo-
JIOTUYECKOM PATY aJIKaHOB HAOIIOaeTCs TOIBKO M30MEpHsl IIENH, KOTopas Xa-
pakTepu3yeTcsl pa3iINyHbIM MOPSAKOM COSIMHEHHUs aTOMOB yriepoaa. MeraH,
ATaH M MPOIMAH HE UMEIOT U30MepoB. byTaH cymiecTByeT B BUjIe ABYX H30Me-
poB; meHTaH — Tpex. C yBelIMYeHUEM YHMcia aTOMOB yriepoaa B MOJIEKYJE
YHCJI0O BO3MOXKHBIX U30MEPOB yBeJIWUYUBaeTcs. ['ekcaH cymiecTByeT B BUJE M-
TH U30MEpOB, JiekaH CioHo, MeeT ceMpecsT naTh H30MEpOB.

JUis cocTaBieHMs] HA3BaHUW MPEJENbHBIX YIJIEBOJAOPOJOB C Pa3BETBIICH-
HOMW IIeTbl0, €r0 pacCMaTpUBAIOT KaK NPOAYKT 3aMEIIEHHs] aTOMOB BOJOpOJia
Pa3IMYHBIMU paJuKalaMy. 3aTeM NOCTYNAlOT TaK.

1. BeibuparwT B popmysie HauboJiee NIUHHYIO YIJIEBOJOPOJHYIO IIENb U
HYMEpYIOT aTOMBI yTIepoja ¢ TOTO KOHIIA, K KOTOPOMY OJikKe pa3BeTBICHHE.

2. Ha3piBaroT pagukaisl (HauWHAS C MPOCTEHIIIET0) U MPU TOMOIIH ITU(p
YKa3bIBAlOT UX MECTO y HYMEpPOBAHHBIX aTOMOB yriepojaa. Ecnu y omgHOTrO
¥ TOTO >K€ aTOMa yTiepoja HAaXOIATCS JBa OJWHAKOBBIX paavKala, TOr/Aa HO-
Mep MOBTOPSIOT ABAXKIBI.

Yucno oAMHAKOBBIX PAIUKAIOB YKa3bIBAIOT MPH TIOMOIIN YUCEI Ha Tpede-
CKOM SI3bIKE («IH-I[BA», «TPU-TPW», KTETPA-UETHIPE» U T. II.).

[TonHOe Ha3BaHHE JAaHHOMY YTJIEBOJOPOAY AAIOT MO YUCITY aTOMOB yIJie-
poJia B HyMepoBaHHOH nenu. Ha3BaHus yrieBoiopooB, HAUMHAs C MEHTaHa,
o0pa3oBaHbl OT TpeuecKux Ha3zBaHwil umceln. s ob6o3HaueHust GOpMymbl yr-
JIEBOJIOPOIOB HOPMAJIbHOTO CTPOEHUS B Havaje (popMysbl Ha3BaHUS CTaBsT
OykBY H: H-OyTaH, H-TeKCaH U T. [I.

4.3. DUBNYECKHUE CBOVMCTBA AJIKAHOB

Y HOpMalbHBIX aJKaHOB C YBEJIMYEHUEM JUIMHBI YIJIEBOJAOPOAHON LIETH
NOBBIIAIOTCS TEMIIEPATYPBhl KUIEHUS U YBEIMYMBAIOTCA IUIOTHOCTH. MeTaH,
9TaH, NponaH ¥ OyTaH NMPU HOPMAJBHBIX YCIOBHUSIX — Ta3bl, OT NEHTaHa /0
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nenranekana (CisHsp) — skmakoctu, a ciieayromniye TOMOJIOTH — TBEPJIbIE Be-
niecTBa. Temreparypa KUIIEHUS H-aJKAHOB BBIILIE, YEM PA3BETBICHHBIX U30MeE-
pPOB. AJKaHbl HEMOJSAPHBI U MO3TOMY IPAKTHYECKH HEPACTBOPHMMBI B BOJIE.
Ho onu pactBOpsitoTCS B OpraHMYECKUX PaCTBOPUTENISX, HAIIPUMED, B OEH3011e
U YETBIPEXXJIOPUCTOM Yyriiepojae. B 4MCTOM COCTOSIHMM alikaHbl OeCIBETHBI
U UMEIOT cla0bIi 3amax.

AJIKaHBl IIUPOKO PACIPOCTPAHEHBI B MPHUPOJE, COAEpKaTcsi B HEPTH,
MIPUPOJHBIX U MOMYTHBIX ra3ax.

4.4, XUMHUYECKUE CBOMCTBA AJIKAHOB

1. TIpu OOBIYHBIX YCIOBUSIX aJTKaHbl XUMUUYECKH MaJIOAaKTUBHBI U HE pea-
TUPYIOT CO IIeJI0YaMHU, KUCIOTAMHU U OKUCIUTENIAMHU. J[J1g alkaHOB XapaKTEepPHbI
peakunu 3aMelleHHsl, TaK KaK BCE aTOMbI B MOJIEKYJIE CBS3aHbl MPOYHBIMU
G-CBA3SMH.

[Ipu HarpeBaHuU aJikaHbl BCTYMNAIOT B PEAKIIUU 3aMEIICHUS C TaJloreHaMu
(peakuuu raJIOTeHUPOBaHUS), C pa30aBICHHOM a30THOM (peaKIMu HUTPOBAHUS)
51 KOHueHTpHpOBaHHoﬁ cepHOi (peakiuu cyibGUPOBAHUS) KUCIOTAMH.

CH,+Cly — 1%, CHg,CI +HClI  CH4+ HONO, —#2°C 5 CH3;NO; + H,0
CHsCl + Cl; — 5 CH,Cl, + HCI  CH4 + HOSOsH—""¢ 5 CH3SO3H + H,0
CH,Cl, + Cl, — 5 CHCls+ HCI

CHCl; + Cl, — 5 CCl, + HCI

[Ipu HarpeBaHuu cMecCH METaHa C XJOPOM (peakiusi XJIOPUPOBAHMUS) BbI-
me 100 °C win npu OCBEIIEHUH 00pa3yeTcs CMECh XJIOPOMPOU3BOJIHBIX METa-
Ha: XJIOPMETaH, TUXJOPMETaH, TPUXJIOPMETAH U TETPAXJIOPMETAH. DTa peaKius
HAa3bIBACTCS UEMHON peaKlued U OCYIIECTBIISIETCA B TPU CTAIUHU.

A. MannuupoBanue (3apo:kaeHue memnu). ['OMOIUTHYECKOE pacllerie-
HUE MOJIEKYJIBI XJI0pa ¢ 00pa3oBaHueM CBOOOIHBIX paaukaioB: Cl-

h
cll~Cl ——Ck + CI

CBoOoaHbBIE paTUKaIbl — 3TO aTOMbI WJIM TPYMIBl aTOMOB C HECHapeH-
HeiMu dstekTporamu (- H, - Cl, - CHs)

b. PazButue nenu. Pagukanel xjaopa B3aMMOJEHMCTBYIOT C YIJIEBOLOPO-
IOM ¥ 00pa3yroTcs CBOOOHBIE YTIIEBOJOPOIHBIE PAUKAIIBI.

H
[ Vee
CI-| + HHCeH —> H:Cl + * CH;

H
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CBoOOmHBIC YTIIEBOJOPOAHBIC PAAMKAIBI B3aUMOCHCTBYIOT C MOJICKYJIa-
MU XJIOpa U 00pa3yloT CBOOOAHBIEC PaAUKaIbl XJI0pa:
CHs;- + Cl : Cl - CHsCl + - Cl

B. O0psbIB nenu. Paaukansl COeIMHSIOTCS C APYT APYTOM:
Cl-+ -Cl —» Cl,

CHj;- + -CH; > CH3; — CH3
CHs. + .Cl — CHsCI
2. Bce npezienbHbIE YIIIEBOAOPOILI TOPAT ¢ 00pa30BaHUEM OKCHMJA YIje-

ponaa (IV) u Bojbr:
CH4 + 20, - CO, + 2H,0

3. [Ipu cunpHOM HarpeBanmm 0€3 JAOCTyIa BO3ayXa MPEASIbHBIC YIIICBO-
JIOPOJIbI pa3iararoTCs:

CH, —%%0°C 5 C +2H,
2CH, —B%0C sH_C=C-H+3H,
CH; — CH; 500 °C, Ni >H,C = CH, + H;

4. B npucCyTCTBUM KAaTalu3aTOPOB M IPU HArpeBaHUU YTIIEBOAOPOJIOB
HOPMAJIBHOTO CTPOEHHUS MPOUCXOIUT PEAKUHUs U30MEpU3aluud U 00pa3oBaHUE
YIJIEBOAOPOIOB PA3BETBICHHOIO CTPOEHUS.

CHz; — CH,; — CH, - CH, - CH3 LICI?’) CH3; -CH-CH,—-CHjs

|
CHs

PeaKum[ H30MCPU3AllMKM HE IMPOUCXOAUT, C€CIN YIIJIICBOAOPOJA COIACPIKHT
B MOJICKYJIC MCHBIIC YCTBIPECX aTOMOB YIJICPOJa.

BoOmprOChHI 1 YIIPAYXKHEHU S

1. Kakue sneMeHThl BXOJST B COCTaB YIIIEBOJOPOA0B?

2. Kak nensitcst yriieBogopobl B 3aBUCUMOCTH OT XapaKTepa CBSI3ed MeX-
Iy aTOMaMU B YIJIEpOJHOM 1enu?

3. Hanmmure o6mryro hopmyny mpeaenbHbIX yrieBoaopoaoB. [Ipusenure
IpUMEPHI NPEIEIbHBIX YTIEBOIOPOIOB.

4. Yto Ha3bIBAETCS TOMOJIOTHYECKHUM psiioM? UTo Takoe TOMOJIOTH?

5. HazoBuTe mnepBbie [ecATh YJIEHOB TOMOJIOTMYECKOTO psAla alKaHOB
Y COOTBETCTBYIOIIME UM PaJUKAIIbI.

6. Kakyto reomerpuueckyro GpopMy MMeeT MOJEKyJlIa MeTaHa? YKaXuTe
3Ha4YeHue yriaa Mexay cBsa3amu C — H B aToll Monekyse.

7. Yto takoe rubpuamuzanus? Kakoil TUN ruOpuan3alui XapakTepeH s
METaHa U €r0 TOMOJIOTOB?

16



8. Kakoif Tun m3omepun cyuiectByeT B psay ankaHoB? Kakue amkaHel
HE UMEIOT U30MEpPOB?
9. CocraBbTe CTpYyKTYypHBIE (POPMBI BCEX M30MEPOB H-rekcaHa. HazoBute
UX 110 MEXIYHAPOIHON HOMEHKJIIATYpE.
10. CocraBbTe CTPYKTYpHBIE (POPMYJIBI.
a) 3-3TUIIreITaHa; B) 2-METHII-3-3TUJITCIITaHa;
0) 2,4-muMeTUITeKCaHa; r) 3-MeTHII-5-3THIIrenTaHa.
11. Kakue peakiuu HauboJiee XapaKTEePHBI JIJIs1 aTKAHOB?
12. bpom pearupyetr ¢ MeTaHOM MOA00HO XJjopy. Hammmmre ypaBHEHHS
pEaKIMI 3aMEIICHUS.

3AJ1AUN

1. Kakoit o6beM Bomopoza (H.y.) oOpasyercs IpH MOJTHOM TEPMHUIECKOM
pazyioxenuu 2 Mok Metana? (Otset: 89,6 ).

2. Kaxoit o0beM Bo3yxa (H.y.) MOTpeOyeTCs JUIsl IOTHOTO CHKUTAHUS CMe-
cu 3 moub metaHa u 20 11 3TaHa, ecnu Bo3ayx coaepxkut 20,94 % kuciopoa o
oobemy? (OtBet: 880,61).

3.4,3 r OpraHM4ecKOro BEUIECTBAa COXKIIHU B Kuciopojae. O6pa3oBanock
6,72 n yriekucyioro raza u 6,3 r Bojabl. [MOTHOCTH BeliecTBa MO BOJAOPOAY
paBHa 43. Onpenenuts Ghopmyiay opranndeckoro BemecTsa. (OtBer: CsHug).

4. Tlpu cropanuu 0,56 1 (H.y.) H-OyTaHa TOJYYHJIA YTJIEKUCIBIN rasa.
DTOT Ta3 NpoIyCTUIN depe3 26,7 MII pacTBOpa THAPOKCUAA KaIus C MAaCCOBOM
nosiert ero 32 % (mnotHocTh pactBopa 1,31 r/mi). Onpenenure MaccoByIO J10-
JII0 COJIM B pacTBOpE IMOCJE MpoIycKkaHus yriekucioro raza. (Otset: 35,1 %).

5. Ha cxuranue 6 11 cMecu nponaHa v OyTraHa uzpacxojoBaiu 37,2 J1 Kuc-
nopoja. O6beMbI Ta30B U3MEPEHBI NTPU HOPMAJIBHBIX YCIOBUsIX. Onpenenurte
COCTaB ra3oBoil cmecu B 00beMHBIX 10J151X (%). (OtBeT: 20 % nponaHa).

TECTOBBIiIl CAMOKOHTPOJIb IO TEME
«IIPEJEJBHBIE YIJIEBOJIOPO/IBD

1. Vkaxure popmyny npeaeabHOro yriieBo1opoa:
a) C7Hyg, 0) CgHus; B) CeHs,; r) CeHao.

2. YKaXuTe Ha3BaHUE MPEJSILHOTO YIIIEBOAOPOAa, KOTOPBIM HMEET OTHO-
CUTEJIbHYIO TUNIOTHOCTH 110 BOJIOpoay 36:
a) reKcaH; 0) neHTaH; B) pomaH;  r) OyTaH.

3. Vkaxure GopMysy HpeAebHOTO YIJIEBOAOPOAA, KOTOPBIM COIAEPKUT
20 aToMOB BOAOpO/IA:

a) CgHao; 0) CoHozo; B) C10Hzo; r) C7Hzo.

4. YKaxuTe reoMeTpuueckyro (hopMy MOJIEKYJIbI Xjopodopma:
a) JIMHEHHas; B) TJIOCKOCTHAS;
0) nupamMuaanbHas; ') TETpa’ApUUECKasl.
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5. Ykaxnre COCOAMHCHUEC, KOTOPOC ABIIACTCA N30MCPOM H-IICHTAHA:
a) CH3— C|H—CH3 6) CH3—(|:H— CHQ—CH3

CH3 CHS

B) CH3 — CH2 — CH2 — |CH2 F) (|:H2 —CH; — (|3H2

CHs CHa CH3

6. Ykaxurte yucio nuzoMepoB aiig coeauHeHus: hopmynsl CoHaBro:
a) 3; 0) 4, B) 2, r) 1.

7. YKaxXuTe COeJMHEHNE C MAaKCUMAaJILHON TEMIIEPATYPOIl KUTICHUS:
a) H-TICHTaH; B) 2,2—TUMETHJITIPOTIAH;
0) U30IEHTaH; r) u300yTaH.

8. YKaxuTe 4nciio H30MEPOB TS aJlkaHa C MOJIEKYISIPHOW Maccoi 86:
a) 5; 0) 4, B) 2; r) 3.

9. Kakas peaknusi XxapakTepHa JJIs IPEACIbHBIX YTIIEBOIOPOIOB:
a) oOMeHa; B) COCIMHEHUS;
0) 3amelleHus; I') IPUCOCINHEHHUS ]

10. YkaxuTe, Kakoe U3 BEIIECTB SABJSETCS TBEPABIM IMPU KOMHATHOW TEM-
neparype:
a) CHy; 0) CsHus; B) CsHuo; r) CaoHaz.
11. AnkaHbl pacTBOPSIFOTCS:
a) B JUCTWIJIMPOBAHHOM BOJIE;
0) 6enzolre;
B) METaHOJIE;
r) B BOJOIIPOBOIHOM BOJIE.

12. VkaxuTe, Kakoe BEIIECTBO OYJET pearupoBaTh ¢ H-OyTaHOM:
a) IepMaHraHaT KaJiis B IIEJIOYHOM Cpeie;
0) mepMaHraHaT Kajusi B KUCJIOU CpeJIe;
B) XOJIOJIHBIN pa30aBIICHHBIN PACTBOP a30THOUM KUCIIOTHI;
r) OpoM Mpu OCBEIIEHUH CBETOM.

13. Oxapaktepu3zyiiTe roMOJIOTH METaHa:
a) omymyarorcd Ha rpynny —CHo—;
0) umeroTcs ra3000pa3HbIe, JKUJIKUE U TBEP/IbIE BEIIECTRA,;
B) BCE MpEAEIbHBIE YIIIEBOJOPOIbI TOPIT C 00pa30BaHUEM OKCHJA yT-
nepoaa (IV) u Bojpr;
') Ha3BaHMs YIVIEBOJIOPOJOB UMEIOT OKOHYAHHE -aH.
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Cng
14. Oxapakrepusyite coeiMHEHUE: CHj — Cl — CH,q

CH3
a) aJKaH;
0) yrieBo1opoJ pa3BETBICHHOTO CTPOCHUS,
B) UMeeT 0oJiee BBICOKYIO TEMIIEPATypy KUIICHHSI, YEM H-TICHTaH;
I') ©130Mep NEHTAaHa.

15. Kakue BeniectBa 00pa3yroTcs MpU XJIOPUPOBAHUU METaHA!
a) XJIOPUCTHINA BOJOPOL;
0) IMXJIOpPATAaH,;
B) JUXJOPMETaH,;
r) XxJopodopm?
16. Kakne mapbl COSTUHEHHHA SIBIISTIOTCS TOMOJIOTAMH OTHOCHUTEIIBHO JPYT
Apyra:
a) IPOIIaH U UKIIOMPOIIaH;
0) nponaH U H-TICHTaH;
B) 1-xsopniponan u 1-xsopOyTaH;
r) H-OyTaH U 2-MeTUINponan?

17. OxapakrepusyiTe CBOOOHBIE PATUKAIIBI:
a) o0pa3yloTcs MPU TOMOJUTHYECKOM pACIIEIUICHUH KOBAJICHTHOM
CBSI3H;
0) UMEIOT HECTIAPEHHBIE DJIEKTPOHBIL;
B) pearupyloT ¢ YIrJIeBOJOPOJIaMU ¢ 00pa30BaHHUEM YTIIEBOAOPOIHBIX
paJvKaoB;
I') COEIUHSIOTCS APYT C IPYTOM.

18. Kakwue yriieBoI0posl HE BCTYIAIOT B PEAKIIMH H30MEPH3AITUU:
a) METaH,; 0) oraH; B) IIPOTIaH,; r) oyran?
19. VkaxxuTe Ha3BaHHE ajlkaHa, B MOJIEKYJe KOTOPOTO COACPXKHTCS 16
CBSI3€U G-THIIA:
a) MpOIIaH; 0) OyTaH; B) TICHTAaH; I) TaH.
20. Kakue akTopbl CMECTAT BIIPaBO paBHOBECHE IpoIiecca
ZCO(F) + SHz(F) C2H5(F) + 2H20(F)I

a) NOHM)KXCHUE JABJICHHUS;

0) NOBBIIICHHUE JABJICHHUS;

B) IIOIJIOLIEHUS aPOB BOJIbI KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTOM;
r) IpUMEHEHHE KaTanu3aTopa?
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5. HENPEJAEJBLHBIE ATA®ATHYECKUE
YIJAEBOJIOPOIBI

HenpenenbHbIMM WM HEHACBHIIEHHBIMU YTJIIEBOAOPOJAMH HA3bIBAIOTCS
YTJIEBOJIOPOIBI, B MOJIEKYJIaX KOTOPBIX aTOMBI yIiepoJa CBSI3aHbl MEXKIY CO-
00l KpaTHBIMU (IBOWHBIMHU WJIM TPOWHBIMH) CBsI3siMH. Hanboee BaXHBIMU 13
HETIPEACIbHBIX aM()aTUIECKUX YTIAEBOAOPOOB SBIISIOTCS ATHIICHOBEHIE, JHE-
HOBBIE U allETUJICHOBBIE YIJIEBOJIOPO/BL.

5.1. 3 THJIEHOBBIE YT'JIEBOJAOPO/1bI
(OJIE®UHBbI, AJIKEHDbI)

OTUJIEHOBBIE YTIIEBOJOPO/IbI UMEIOT OJHY JBOMHYIO CBSI3b U OOIIYIO (op-
myny CnpHan. ITlpocreiimee coequHeHHe ¢ JBOMHON CBA3BIO — 3TO 3TUJICH
CH; = CH». B mouieKysie 3THIIeHa MOSABIIAIOTCS CBA3U U G-, U m-TUMa. CoriacHo
AKCIIEPUMEHTAJIbHBIM JTaHHBIM, BCE€ IIECTh aTOMOB pPAacCIoOJIaraloTcsd B OJHOMU
TJIOCKOCTH U YTJIbI MEXIY CBS3SIMH oueHb Onm3ku K 120° (puc. 6). Ilmockoe
CTPOEHHUE MOJIEKYJIBI U Yroa Mexay cBs3siMu 120° mo3BOJISIOT CUMTATh, UTO
JUTsl 00pa30BaHus G-CBSI3€l KaXK/IbIi aTOM YIJIepoJa COEIMHAETCS C TPEMS Ipy-
rUMHA aToMamMu (OAHUM aTOMOM YIJIEpOJa MU JBYMSI aTOMaMH BOJOPOJA).
B stom ciydyae B ruOpuamsany y4acTBYIOT TOJBKO TPU 3JIEKTPOHHBIX 00J1a-
Ka — OJHOTO S-3JIEKTPOHA M JBYX P-DIEKTPOHOB. IIpoMCXOmuT Sp2-rubpu-
muszanus (puc. 6). Ho y kaxkmoro atoma yriiepoga OCTaeTcs MO OTHOMY
P-2JIEKTPOHY, 00J1aKa KOTOPBIX HE YYACTBYIOT B THOPUIU3ALINH.

Puc. 6. Cxema 00pazoBaHHsI G-CBSI3€i B MOJIEKYJI€ STHIIEHA

Ocu 3THX ANEKTPOHHBIX 00JIAKOB HAIMpPABJIEHBI MEPIEHIUKYISPHO TIJIOC-
KOCTH MOJIEKYJIbI U TEPEKPBIBAIOTCA MEXKAY COOOU BBIIIE U HUXKE MIIOCKOCTH
MoJieKysbl. OOpa3yeTcss BTOPOH THII CBSI3M MEXIy aTOMaMM yriepoja. Jta
CBSI3b Ha3bIBACTCS TT-CBS3BIO (pHC. 7).
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Puc. 7. Cxema 00pa3oBaHus TT-CBSI3U B MOJIEKYJIE€ 3TUJIEHA:
a — OOKOBOE TepeKphIBaHNE 00JIAKOB P-AJIEKTPOHOB; 6 — pachpeieseHue ooiero odiaka
T-CBSI3U HAJ| IJIOCKOCTBIO U TI0]] IJIOCKOCTHE) aTOMHBIX SI/IEp

Takum oOpazom, yriaepoj — yriaepojHas JBOMHas CBS3b B MOJIEKYJax
ATUJIEHOBBIX YIJIEBOJIOPOJOB COCTOUT U3 OJTHOM G- U OJJHOU T-CBA3H.

PaccrosiHue Mexay LEHTpaMH aTOMOB YIJIEpOJa B MOJIEKYJIE STUJIEHA
paBHO 0,134 HM, a B MoJiekyiie 3TaHa oHO paBHO 0,154 M. n-CBsA3b B ATUIIEHO-
BBIX YTJIEBOJIOPOJIax OoJiee crnadasi, 4eM G-CBSI3b.

MN3omepusi 1 HoOMeHKIaTypa. HasBaHusA STWIEHOBBIX YTIJIEBOAOPOIOB
o0pa3yroTcst OT Ha3BaHUs AJIKaHOB, U3MEHsIS] OKOHYaHHUE -aH Ha -€H (3TEH, Mpo-
neH, OyTeH U T. 1.). YacTo NpUMEHSIOT cTapoe OKOHYAHUE -WIEH (3TUJIEH, Mpo-
NWIEH, aMWIEH BMECTO NIEHTUJIeHa). BrIOMparoT caMyto JUIMHHYIO YTIEPOAHYIO
Lelb U HYMEpYIOT €€ C KOHIa, K KOTOpoMy OJMKe pacrosiokKeHa JABOWHas
CBS3b.

1 2 3 4 _
CH,=CH-CH, - CH, CHZ_(E‘CHC*‘
OyreH-1 CHj

2-MeTUJ-IIporieH- 1

CH CH
3 _CHs H - /CH3
H H CHs~ H
uc-0yTeH-2 TpaHc-OyTeH-2

VY ankeHoB, HauumHas ¢ OyTeHa, HAOJIONAETCS CTPYKTypHas H30MEpHs
U OpOCTPaHCTBEHHas u3oMepus (1uuc- u TpaHc-). CTpyKTypHas U30Mepus Xa-
PaKTEpPU3YETCA PA3BETBIECHUEM YIVIEPOJHON LEMU WM IOJOKEHUEM JIBOMHOU
CBSI3U; MPOCTPAHCTBEHHASI M30MEPHsI — OTCYTCTBHEM CBOOOIHOTO BpaIICHUS
BOKPYT JIBOMHOM cBsi3u. Hampumep: nzomepus 2-mMetusn-nporneHa-1 o0bscHsaeT-
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Csl Pa3BETBJIICHUEM YTJICPOJHOMW Ienu; OyTeHa-2 — HM3MEHEHUEM IOJIOKEHUS
JIBOMHOM CBS3U.

Ecnu B Moliekynax €CTh 3aMECTUTENIN U JBOMHAS CBSI3b, TO HyMEpAIUIO
HAYMHAIOT C TOTO KOHIIA LIEMH, K KOTOPOMY OJIMXKe ABOMHAs CBsA3b, HAIPUMED:

5 4 3 2 1
CH, —(|3H—(|3H:CH—CH3
CH; CHs

3,4 TUMETHIINIEHTCH-2

uc- u TpaHCc-OyTEHBI SBISIOTCS MPOCTPAHCTBEHHBIMH H30MepaMu (CTe-
peou3oMepamm).

IHoayuyenue ajxkeHoB. Yale BCero ajikeHbl MOJIY4YalOT B pe3ysbTaTe pe-
aKIUH OTIICTUICHUS U TIPU KPEKUHTe He(PTIHBIX MPOIYKTOB.

1. OTmieruieHue BOBI OT CIIUPTOB (ACTHApaTALIHA ):

(A|203, HzSO4(KOHH_), ZnC|2)
CHs; — CH — CH, — CH;s _ CH3-CH=CH-CHs+H)O
| 350-450 °C

OH

2. OTiieruieHre BOJIOPOJa OT aJKaHOB (JIETUAPUPOBAHUE, JACTUIPOTEHU-
3anusi) npu temieparype 450-650 °C B npucyrctBun katanuzatopa (Cr0s,
Al;03 + KOH):

CH3;-CH,-CH; -CH; - CH3-CH=CH - CH3 + H»

3. OTmeIuIeHne rajJoreHoB OT JUTajJOT€HONPOU3BOAHBIX:
CH;3 - Cle— Clez +7Zn ———» CH3-CH=CH, + ZnBr,

Br Br

4. OTierneHue rajJoreHoBOI0Po/ia OT TaIOT€HOMPOU3BOHOTO B IPUCYT-

CTBUU CIIMPTOBOI'O pacTBOpPa IIEIOYHU:
CH3—CH2—(|3H—CH3 —» CH3;-CH=CH-CH;s+ HBr

Br

5. Kpekunr HeTsHBIX TPOTYKTOB:
CH3; - CH, - CH, - CH3; —» H,C = CH, + CH3 — CH3
OOpasyercst cMech alKaHOB M aJKEHOB, KOTOPYIO pa3/IeiiuTh Ha aJKEeHbI
Y aJIKaHbl OYE€Hb TPYIHO.
IHosryyenue dTuiieHa.
1. Otunen B 1abopaTopuu MOTY4YarOT MIPU HarpeBaHUU CMECH STUIIOBOTO

CIIUPTA C KOHLICHTPUPOBAHHOM CEPHOU KUCIIOTOM:
HZSO4(KOHL[.)
C,HsOH » H,C=CH,+H,0O
t>140°C
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2. B IpOMBITIUIEHHOCTH 3TWJIEH MOJIY4YaloT ACTUIPUPOBAHUEM dTaHA WITU
YaCTUYHBIM THAPUPOBAHUEM AIICTUJICHA:
CH3; -CH3; —» H,C =CH, + H»
HC =CH + H, - H,C = CH»
dusnyeckune cpoiicrpa. Huzmme ankeHsl-rasel, ajgkeHbl oT Cs 10 C1g —
YKUJIKOCTH, BBICIIME AJIKEHbl — TBEPJIbIC BeIlECTBA. TemmepaTypbl KUIICHUS
U TJIOTHOCTH AJIKEHOB YBEJIMYHMBAIOTCSA C YBEJIMYCHUEM JUIMHBI YIJIEPOIHOM
nenu. B ajikeHax 3J€KTpOHHAs IJIOTHOCTH IMOBBINICHA Y JBOWHOM CBA3U. Bcee
AJIKEHBI TPAKTUYECKU HEPACTBOPUMBI B BOJIC, MAJIO PACTBOPUMBI B CITUPTAX.
Xumuueckue cBoiictBa. m-CBs3b JIETKO pa3pyllaeTcsi IOJ BIUSHUEM
Pa3IUYHBIX PEAreHTOB. JTO OOBSCHIECTCS MEHBINECH MPOYHOCTHIO TT-CBSI3U, TaK
KaK dSJCKTPOHHBIC OO0JaKa IMEPEeKPHIBAIOTCS B 3TOM ClIy4ae BHE TUIOCKOCTH
MOJIEKYJIbI (cM. puc. 6). [loaToOMy aiKeHbl Jerde BCTynaloT B XUMUYECKHUE pe-
aKIMH, YeM aJIKaHbl. {1 aJKEeHOB XapaKTEPHBI PEAKIMU MPUCOCIUHEHUS 110
JIBOMHOM CBSI3H.
1. llpucoenunenune Bogopoaa (ruIpupoBaHue):
Pt
CH3—CH:CH2 + H», t—> CHs; — CH, — CH3

2. IIpucoeguHeHne rajioreHoB (rajoreHMpoBaHue):
CH, = CH, + Cl, - CH,CI — CH,CI
CH3; — CH = CH; + Br; (6bpomuas Boga) — CH; — CHBr — CH,Br

3. IIpucoeauHeHHe rajaoreHOBOA0POAOB:
H,C = CH, + HBr — CH3 — CH,Br
H,C = CH; + HCl — CH3; — CHCl
[Iponunen u nIpyrue ajmkeHbl pearupyroT ¢ rajJoreHOBOJIOPOJAMM IO Ipa-
Buny B.B. MapkoBHUKOBa: BOJIOPOJ NPUCOEAUHSETCS K Haubolee, a aTOM ra-
JIOT€Ha — K HAaUMEHEE TMIPUPOBAHHOMY aTOMY YIJIEpOJa:
CH, =CH - CH3 + HBr - CH; — CHBr — CHj;

4. IlpucoequHeHue BOAbI (ruapaTanus):
CH, = CH, + HOH —**L_; CH,CH,0OH
CH; — CH = CH; + HOH — CH; — CHOH — CH3

[Iprucoenuuenne BOABI K AJIKEHaM UJIET 1o npaswity B. B. MapkoBHuKOBa.

5. Oxuciienne. AJIKEHBI JIETKO OKUCIISIIOTCS. BOIHBIN pacTBOp mepmMaHra-
Hata Kanusi KMnOy OKHCITAET 3TUIEH B STHJICHTIIMKOJIb:

3CH; = CHy + 2KMnO4 + 4H,0 — 3CH,0H — CH,0H + 2Mn0O; + 2KOH

DTy peakiuio, Kak ¥ peakiuio ¢ OPOMHONM BOJION MPUMEHSIOT JIJIs Kade-
CTBEHHOTO OOHAapy>KE€HHUs alKeHOB. B kucnopone, B BO3AyXe alKEHbI TOPST
CBETSIIMMCS [JIAMEHEM:

CoHy + 30, > 2C0O;, + 2H0
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6. [Momumepuzanus. [lomumepusamus — 3TO MpoIiecc, MPU KOTOPOM He-
OOJIBIIIE MOJICKYJIBI (MOHOMEPHI) COCAMHSIOTCS APYT C IPYTOM C 00pa3oBaHHU-
eM BbICOKOMOJIeKysipHOTo coeauHeHus (BMC). Ilpu monmmepusauu moJie-
KYJIBI QJIKEHA COCMHSIIOTCS IT0 MECTY pa3phbiBa JBOWHON CBSI3U:

CH,=CH, +CH,=CHy+ ... > -CH, - CH, - CH, - CH»- .....
wm: n CH,; = CH; » (-CHx-CH3-),, T/1e n — cTeneHp noiumepu3aruu (quc-
JI0 MOJICKYJ MOHOMepa). VI3BECTHBI TOJIMMEPHI: MOTUAITHIICH, ITOJIUIIPOITHJICH,
NOJIMOYTHIICH U APYTHE.

IIpuMeHeHne ajIKeHOB. AJIKCHBI TPUMCHSIOTCS JUIS TIOJIYYEHUS aj-
KWJITQJIOTCHUIOB, CIIMPTOB, MOJMMEPOB U APYTHUX COCTUHEHUN. DTHIIEH YCKO-
pSAET CO3pEeBaHKE ITUTPYCOBBIX M O0JIAACT aHECTE3UPYIONIUMH CBOHCTBAMHU.
AJIKEHBI TOKCUYHBI JIJIS YeI0BEKa.

BoOmnprOCHI U YIIPAYKHEHU S

1. Kakue yriaeBoaopo/ibl Ha3bIBaIOTCS HEMPEAEIbHBIMU?

2. Kakue HempeaenbHbIe YIIIEBOAOPOIBI Ha3bIBAIOTCS ankeHamu? Hamwm-
muTe 001IyI0 GOpMYIly aTKEHOB.

3. YkaxuTe Tun rudbpuansanuy opouTaneil aToMOB YIiiepoJia, CBA3aHHBIX
JBOMHOM CBSI3bI0 B MOJIEKYJIAX AJIKEHOB.

4. B yem paznnuue MEeXIy 0- U T-CBsI3bl0 B MoJIeKyJe 3TuieHa? Kakas u3
cBsi3eil MeHee npouHasa? OObSICHUTE TOYEMY.

5. Kakue Buapl nzomeprn HaOMIOAAOTCS y IPEAEIbHBIX U HEMPEIEIbHBIX
yraesoaoponos? [Ipusennre npumepsl.

6. CocTaBbTe CTPYKTYypHbIE (POPMYJIbI U30MEPHBIX YIJIEBOAOPOJIOB, UME-
IOIIUX MOJIEKYJIApHYIO Maccy 56. HazoBute nuzomMepsl.

7. ITouemy 4ncI0 U30MEPOB Y YIIEBOAOPOAOB psAlia ITHUIEHA O0bIlIE, YEM
y OpPEAeNbHBIX YriaeBoa0poaoB? s noKka3aTenbcTBa NPUBEINTE U30MEPBI yT-
JE€BOAOPOIOB ¢ MOseKysipHbIMHU opmynamu CsHio u CsHs.

8. YkaxxuTe M30Mephl U3 YMCIIa TEX BEHIECTB, (POPMYIIBI KOTOPBIX MPUBE-
JI€HBI HUXKE:

a) CH, = C — CH3 0) C|H2 - (|JH — CHs B) CH, = CH — CH= CH,
|
CH3 CHZ _CHZ
r) Clin - (lin n) CH; — CH=CH- CH,~ CH; ) CH3— CH=CH - CH3
CH; -CH;

9. [laliTe Ha3BaHUS MO MEXIYHAPOJHOM HOMEHKIIATYpE CIEAYIOLIUM YT-
JIEBOJIOPOJaM:
a) CHy = (lj — CH,—CH3 0) CH; - CH = (lj — (llH — CH; — CH3
CH; CHs CoHs
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C|H3

B) CH, :CH—Cl—CHg r) CH3—(|3H—F=CH2
CHj; CH; CHj

10. CpeI[I/I BCIICCTB, CI)OpMyJILI KOTOPBIX HPUBCACHBI HNUKC, YKAKUTC U30-
MECPBI U TOMOJIOTH IICHTCHA.
a) CHg —CH= CH2 — CH3

6) CH3—C=CH—CH3 B) CH3—CH2—CH2—CH=CH2

CH,
r) (|3H = CT*H x) CHz — CH, — CH, — CH, — CH3
CH; CHs
H,C — CH,
e)
H,C CH,
\ /
CH,

11. CocTaBbTe CTPYKTYpHBIE (POPMYIIBI CIETYIOUIUX YIIIEBOJOPOIOB:
a) 3-3THII-TeNTeHa-2,
0) 3,3 nuMeTuIneHTeHa-1;
B) 3-MeTHI-4-3TUITEKCEeHA-2.
12.V xakux U3 NPUBEACHHBIX HU)KE COCTUHEHU BO3MOXHA LIUC-TPaHC-
U30MEpUSL:
a) OyreHa-1, B) 2-MeTUJI0yTeHa-2;
0) neHTeHa 2; I) 2-MEeTUJITpOIIeHa?
[IpuBenute hopMysbl H30MEPOB.
13. Kak mostydaroT 3TWJIEH M YTIJIeBOJAOpOAbl psina sTwieHa? Hamummre
YpaBHEHUSI COOTBETCTBYIOIINX PEAKLIMA.
14. Kakue peakuuu SIBISIOTCS KaUE€CTBEHHBIMU PEAKIUSMU Ha AJKEHbI?
Hanumwre ypaBHEHUS dTUX pEAKLUM.
15. Chopmynupyiite npaBuino MapkoBHukoBa. Hanummure ypaBHeHue pe-
aKIIMU B3aUMOJICHCTBUS TIporieHa U OyTeHa-1 ¢ GPOMUCTBIM BOJOPOIOM.
16.YTto Ha3biBaeTcs mosimMepusanueil? Hamuiure ypaBHEHUE peakiuu
MOJIMMEPU3AIMH MPONUIIEHA U TeTpapTOpITUIICHA.
17.1 ne npuMEHSIOTCS STUJIEH U €ro MPOU3BOIHbBIE?
18. Onpenenure MOJEKYISIpHYIO (OPMYTY STHUICHOBOTO YIJIEBOIOPOA,
MOJIEKYJIIpHAsl Macca KOTOPOro:
a) 98; 0) 126.
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3A1AUN

1. ITpu mpomyckaHuu STUJIEHA Yepe3 OpOMHYI0 BOAY Macca CKISIHKU C
OpoMoM yBenuumiiack Ha 14 rpamMoB. Kakoit 00beM dTUiIeHa (H.Y.) TTOTJIOTHII-
cst ipu 3ToM? CKOJIBKO rpaMMOB 1uOpomaTana noxydmiock? (Oter: 11,2 i)

2. Kakoii 06beM BomOpoJa MOTYT MpHUCOEAUHUTH: a) 100 mu1 mpormeHa;
0) 3,5 r nenrena? (Oteet: a — 100 mi1; 6 — 1,12 1)

3. CKoJIbKO JUTPOB BO3AyXa MoTpedyercs s cxxuranus 50 i1 mpornuieHa
(1.y.)? (OtBet: 1071,4 n)

4. CKOJIBKO TpaMMOB AUXJIOP3TaHa MOXET OBITh MOJYYEHO M3 CMECU
1 monb 3TrIieHa u 11,2 11 xs1opa npu HopManbeHbIX yenoBusx? (Oteet: 49,5 1)

5. Kakoit 06sem HCI (H.y.) MOxeT npopearupoBath ¢ 60 T cmecH, coaep-
xamei 15 % CHCls, 23 % rexcana u 62 % rexkcena? (Otset: 9,92 1)

6. Onpenenure MOISIPHYIO MacCy M HAMUIIUTE (HOPMYITy ITHIEHOBOTO YT-
JIEBOJIOPOJIA, €CIU U3BECTHO, 4TO 1,12 T 3TOrO yrieroaopoaa pearupyer ¢ 8 r
pacTBopa Opoma B xsopodopMe ¢ MaccoBoit moieii Opoma 40 %. (Otset: C4Hs)

7. HermipeienbHbBIN yTIEpO]] STUJIEHOBOTO Psijia MPOPEarupoBall ¢ XJIOPOM.
[Tonyunsock BellecTBO, IMIIOTHOCTh MAapOB KOTOPOTO MO BOJOPOAY paBHa 63.5.
Kakoii yrineBogopon pearuposai ¢ xjaopom? (Oteet: C4Hg)

8. st cxuranus 8 JTUTPOB CMECHM METaHAa W ATWJIEHa MOTpeOoBanIoCh
100 nutpoB Bo3ayxa (H.y.). Paccuntarh cocTaB MCXOIHOM cMeCH B OOBEMHBIX
nosisix. OObeMHast J0Jig Kucjaopoaa B Bozayxe paBHa 21 %. (Otser: 37,5 %
CH4; 62,5 % C2H4)

9. Kakass macca OpoMHO# BOABI C MaccoBOul gojieli 6poma 2 % MOXKET
00€ecUBETUTH 5,6 J1 ATUIEHOBOTO YIIE€BOAOPOAA, IUIOTHOCTh MAPOB MO BO3AYXY
kotoporo paBHa 1,93? VYcranosute dopmyny yrieBogopona. (Oteer: 2 kr
C4Hs)

TECTOBBIA CAMOKOHTPOJIb 110 TEME
«ITUJIEHOBBIE YTJIEBOJIOPO/IbD»

1. Vkaxure popmyiny 4-MeTUNeHTEHA-2:
a) (CH3),CH — CH = CH — CHj3;
6) (CHs3),C = CH — CH, — CHg;
B) CH2 = CH - CHz — CH(CHg)z;
F) CH;=CH - CH(CHg) — CHs.

2. YKaXuTe Ha3BaHUE COCAMHEHUS, MTPEICTaBICHHOE (hOPMYIIOi

CHs - C|H — CH, - CH =CHay:
CHj3

a) 2-MCTHUJIIICHTECH; B) 4-METHIINCHTEH,;
0) rexcen-1; r) 4-metuimneHTeH-1.
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3. Ykaxute ¢GOpMylTy COEIUHEHHUS, KOTOpoe o0yamaer muc-, TpaHC-

U30MEPUEN:
a) H3;C — CH = CHy; B) (CH3)2C = CHy;
6) CH3CH = CHCHzg; F) CHs — CH = CBr».
4. Monekyna 3TujieHa UMEET:
a) [Th G- U OJHY T-CB3b; B) LIECTh G- U OJIHY T-CBSI3b;
0) [ITh G- U JIBE TT-CBA3H; I') JEBATH G- U OJIHY T-CBS3b.

5. Ommupudeckas dhopmyna coenuaenns CHy. MonekynsipHas macca co-
equHeHUs 42. Ero MonekymspHas popmyIia:
a) CH2; 6) C2H2; B) C3H5; F) C3H8.

6. Uem otnuuaroTcs Ipyr oT apyra OyteH-1 u Oyren-27?
a) 4KCJIIOM aTOMOB YIJIEPOAA;
0) MECTOM pa3BETBICHUS YTIIEPOAHON LIETIH;
B) MECTOM PACIIOJIOKEHHS JBOWMHOU CBSI3H;
I') OTHOCUTEJIbHON MOJIEKYJISIPHOM MAacCOM.

7. Ykaxurte uzomepbl OyreHa-1:
a) reHTeH-1; B) 2-METHIINPOIICH;
0) OyTeH-2; r) 2,2-TUMETHIIIPOIIEH.

8. Ykaxure crmocoObl MOJy4YeHUS aJTKCHOB:
a) OTIIEIJICHHE BOJIbI OT CIIUPTOB;
0) neruapupoBaHUEe AIKAHOB,;
B) B3aMMO/ICHCTBHE KapOuaa KaJbIUs C BOJIOM;
I') KPeKUHT HEPTSIHBIX ITPOTYKTOB.

9. [Ipu melicTBUM CIMPTOBBIX PACTBOPOB IIEIOUEH HA TAJOTCHOMPOU3BO/I-
HbIE aJIKaHOB 00pa3yIOTC:
a) AJIKVHBI; 0) ciupThI; B) aJIKCHBI; I') aJKaHBbI.

10. VkaxwuTe, ¢ MOMOIIBIO KaKOTO BEIIECTBA MOKHO OTJIMUUTH TE€KCAaH OT
rekceHa (H.y.):

a) rugpokcuaa meau (11); B) BOJIOPO/IA;
0) OGpOMHOI BOJIBI; ') XJIOPHOU BOABI?
11. Kakoe BemecTBo 00pa3yeTcsi Ipy B3aUMOJICHCTBUN ITHUIICHA C BOJIOM:
a) alleTaabJCTHI; B) 3TaHOJI;
0) AMATUIIOBBIH 3¢up; ) YKCYCHas Kuciora?

12. Kakoe BemiecTBO 00pa3yeTcss MpHU OKHUCICHWHM 3TUJIEHA B PacTBOPE
nepmanranara kanust KMnOg:
a) 11aBesieBas KUCJIOTA; B) STUJICHTJIUKOJIb;
0) YKCyCHasi KHCJIOTa; ) TIMLEPUH?
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13. VkaxuTe, K KaKOMY COCIMHEHHIO TIPUCOSTUHEHUE OPOMUCTOTO BOJIO-
poJla HE UJIET 110 NpaBuily MapKOBHUKOBA:
a) CH,Cl — CH = CHCI + HBr —;
0) CHF— CH = CH, + HBr —;
B) CH; — CH, — CH = CH; + HBr —;
r) CH; — CH=CH - CH;3 + HBr —.

14. Crenenp mnojauMepU3allMy MOJUATUIIEHA C MOJEKYJISIPHOH Maccou
1400 paBHa:

a) 25; 0) 100; B) 50; r) 75.
15. Kakue BemiecTBa 00ecIBEUMBaOT OPOMHYIO BOTY:

a) MOJIUTIPOTIUJICH; B) TpaHC-OyTeH-2;

0) ruc-0yTeH-2; r) 2-xJ10pOyTEeH-27

5.2. JMEHOBBIE YI'JIEBOJOPOAbI (AJIKAJUEHBI)

K 1ueHoBBIM YIJIEBOIOPOJAM OTHOCSTCS OpPTraHUYECKHUE COEIUHEHUS
c obmeit dpopmynont CpHznz, B MOJEKyIaX KOTOPHIX MMEIOTCS JIBE JIBONHBIC
cBsa3u. lIpakTuueckoe 3HaUeHUE UMEIOT JUEHOBBIE YIIIEBOJOPOABI, Y KOTOPBIX
JIIBOMHBIE CBA3U PACIIOJOXKEHBI 4e€pe3 OAWH YrIepoAaHbld aTtoM. Hampumep,
oyramuen-1,3 CH, = CH — CH = CHj, 2-merunbyramuen-1,3 (u3omnpeH)
CH,=C-CH=CH; |

CHs

DTO COEIMHEHHUS C CONPSHKEHHBIMUA IBOMHBIMU CBSI3SIMU.

JIist ankaAeHoB XapaKTepHa CTPYKTYpHas U30MepHsl (pa3HOe MOJIOKEHHE
JBOMHBIX CBS3€M WM pa3BETBJICHUE YIJIEPOJAHON IIE€MH) U MPOCTPAHCTBEHHAS
n3oMepus (IUc- U TpaHC-U30Mepus).

Hoayyenue

1. derunpupoBanue u aerunparaius stanona (peaxius C. B. JleGenena).

2CHs — CH,— OH 229320 cH, = CH - CH = CH;, + H; + 2H,0
425 °C

2. JlerunpupoBaHHUE aJIKAHOB M AJIKEHOB:

CH;— CH, — CH, — CHy 202600 G, = CH - CH = CH, + 2H;
500-600 °C

teC
CH, CH;

CHs — CH — CH, — CHs Als 101, CH, = C - CH = CH, + 24,

CHy,=CH-—CH,—CHy —M99.200  CH,=CH—-CH=CH, + H,
500-600 °C
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XuMuveckue CBOCTBA. AJIKAQJUEHbl BCTYNAIOT B PEAKIIUU MPUCOETUHE-
Hud. [IpucoearHeHne rajJloreHoB WA TaJIOT€HOBOAOPOAOB Yy TUEHOBBIX YIJIE-
BOJOPOJOB C CONPSKEHHBIMU CBSI3IMU ITPOUCXOJIUT MPEKAE BCErO MO KOHIAM
MOJIEKYJIbl. UIET pa3phiB IBOMHBIX CBI3EH:

CH;=CH-CH=CH; + Br, -» BrCH, - CH = CH — CH;Br
[Tpu n36wITKE Opoma obpaszyercs 1,2,3,4 TerpabpoMOyTaH:
CH2Br — CHBr — CHBr — CH,Br

byranuen-1, 3 u 2-metun-6yraauen-1,3 BCTYMawOT B peakIMK MOJIUMEPHU-
3aUu U 00pa3yloT KaydyyKd COOTBETCTBEHHO: OyTa/iMeHoBbIH (1) U uzonpeHo-
BbIH (2)

nCH,=CH-CH=CH; —» (-CH, - CH =CH - CH>—-)n (1)
NCH; = C— CH = CH, — (-CH, — C = CH — CH,-)n 2)
| |
CH3 CHs

Kayuyku oOnagaroT 37aCTUYHOCTBIO, T. €. CIIOCOOHBI BOCCTaHABIIMBAaTh
dbopmy. OHU HEMPOHUIIAEMBI JIJI BOJIBI U Ta30B.

BOmPOCHI U YIIPAYKHEHU S

1. Kakue coenrHeHMsI HA3bIBAIOTCS TUEHOBBIMH YIJIEBOIOPOIaMU?
2. Kakue Buabl M30MEpUM XapaKTEPHBI JJI JIMEHOBBIX YIJIEBOJIOPOIOB?
[IpuBenuTe mpUMeEpHI.
3. Kakue peakuuu xapakTepHbI JIsl TUEHOBBIX YTIIEBOIOPOIOB?
4. C moMoIIpro Kakux peakiyii MOJKHO OTJIMYHUTh TeKCaH OT TekcaaneHa-1,2?
5. Kak monmyunts Oytaguen-1, 3: a) u3 Oyrana; 0) u3 OyreHa-1? Hamwumm-
T€ YPABHEHMS PEAKLIHA.
6. Kakue BemecTBa MOTYT OBITH TIOJTYYCHBI TIPU THAPUPOBAHNN OyTaueHa-
1,3? HanumuTe ypaBHEHHsI peakinii.
7. HazoBuTE MO MEXTyHAPOIHOW HOMEHKIATYpE BEIIECTBA, MOTyYatOIn-
ecs IpY MPUCOSTUHEHUH K MOJIeKyIe OyTaauena-1,3:
a) OJIHOM MOJIEKYJBI OpoMma;
0) 01HOM MOJIEKYJTBI OPOMOBOIOPO/A;
B) JIByX MOJIEKYJl OpPOMOBOJIOPO/IA;
r) IByX MOJIEKYJ Opoma.

TECTOBBIA CAMOKOHTPOJIb I10 TEME «/IMEHOBBIE YIJIEBOJIOPO/IbI»

1. ConpspkeHHBIE alKaauEHbl UMEIOT ABE JBOMHBIE CBSI3U:
a) B 11000M MOJIOKCHUU;
0) pa3aeneHHbIC OJTHOW OJIMHAPHOM CBS3bBIO;
B) pa3/ieJieHHbIe IBYMs UK 00Jiee OJIMHAPHBIMU CBSI3SIMU;
) HE pa3/ejeHHbIE OJIMHAPHON CBS3BIO.

29



2. YKaxuTe, Kakoe U3 MEePEUHCICHHBIX HIKE COCIWHEHUN OTHOCHUTCS K
CONPSIKEHHBIM aJIKaIuCHaM:
a) OyragueHn-1,3; B) Irekcaauen-1,5;
0) Oyraguen-1,2; r) meHTagueH-1,4.

3. Ykaxure o01ryro ¢GopMysTy TOMOJIOTHYECKOTO Psiaa, B COCTaB KOTOPOTO
Bxoaut Bemectso CH, = CH — CH = CH,
a) CnHan; 6) CnHaon2; B) ChHan+2; F) CnHan s.

4. Kak Ha3bpIBalOTCS YIJIEBOJOPOABI, K KOTOPBIM OTHOCHUTCS U30IIPEH:
a) NpeaeIbHBIE; B) AlICTUJICHOBBIC;
0) STUJICHOBBHIC; r) AUEHOBBIE?

5. Oxapakrepusyiite coenunenue CH, = C— C = CH;
|
CH; CH;
a) pa3BETBIICHHBIN YTJIEBOJIOPOI;
0) UMEIOTCSI CONPSIKCHHBIC IBOMHBIC CBSI3H;
B) 2,3 numetunoytaaueH-1,4;
r) 2,3 numetunoyraaueH-1,3.

6. byTanueHoBsIil Kaydyk 00pazyeTcs B pe3yinbTaTe PeaKiiu:
a) JeruIpupoBaHus OyTaHa;
0) nonuMepuzanuu OyteHa-1;
B) MoJMMepu3aIuu Oyraauena-1,3;
I) JEeTUApPATAlUN U JETUIPUPOBAHUS STHJIOBOTO CIIUPTA.

7. Kakue ucxoHpIe MOHOMEPHI IPUMEHSFOTCS JIJISl TTOTYYSHUS KayIyKOB:
a) otuieH;  0) anerwieH,  B) Oyrammen-1,3;  r) uzomnpeH?

8. Ykaxwute crocoos! mosnydenus Oyraauena 1,3:
a) IerUIpUPOBAHUE ITAHA;
0) neruaparanus STaHoNa;
B) JIeTUApUpPOBaHUE OyTaHa;
r') OJTHOBPEMEHHAS JCTHUIpaTAHs U IeTHAPUPOBAHNE dTAHOJIA.

9. OxapakTepu3yiTe KaydykK:
a) noJimmep;
0) pacTBOpUM B BOJE;
B) HEIIPOHUIIAEM JIJIsl BOJIBI M TA30B;
I) SJ1aCTUYECH.

10. YkaxuTe BeiecTBa, C KOTOPHIMHA B3aUMOJCHCTBYET OyTanuen-1,3:
a) pactBop nepmanranara kainust KMnQOy;
0) OpOMUCTHII BOJOPO/T;
B) pacTBOp Opoma;
I') METAJUIMYECKUN HATPUM.
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5.3. AHETUJIEHOBBIE YI'JIEBOAOPOAbI (AJIKUHBI)

AUETUTICHOBBIE YTIEBOAOPOJIBI — 3TO YTIEBOAOPObI, B MOJIEKYJaX KO-
TOPBIX JIBA aTOMa yriepoja CBs3aHbl JPYT C IPYyroM TpOHHOU cBs3bio. J[uHa
cBs3u C = C B ankunax pasHa 0,120 um. O6mas ¢popmyna ankuHoB CpHano.
[Ipocreiiniee coenMHEHNE ¢ TPOMHOM CBsI3bt0 — 370 anetwied HC = CH.

B Monekyne anerusieHa aToMbl BOJOpOAAa U YIiepoja pacloyiokKEHbl Ha
OJIHOM TPSIMOiA, TO3TOMY MOJIEKYJIa UMEET JINHEHMHOE CTpOeHUE. ATOMBI yrie-
poJia COCIMHEHBI MEXKY COOOHM OJHOM G-CBS3BIO U IByMs T-CBs3siMU (puc. 8).
B monekyne aneruieHa Kakaplii aTOMOM yTepoia COEAUHEH G-CBA3SMU TOJIb-
KO C OJIHUM aTOM YTJIepoJia U C OJHUM aTOMOM BOJOPOJa, IOATOMY B THOPHUIH-
3alMM 37IeCh YYacTBYIOT OJIHA S-OpOUTalb U OJHA p-OpOUTab KaXKJOTr0 aToMa
yriepoaa (sp-ruOpuausanusi). B pesynbrare sp-rubpuauszanuv B aleTUIICHE
y KaXXI0TO aToMa yrjiepojia o0pa3yroTcs Mo JBe THOPUIHBIX Sp-OpOUTaIn. ITU
JBE€ TUOpHUAHBIE OPOUTANIM (OT KaXI0r0 aTOMa MO OJIHOMY) B3aUMHO NEPEKPHI-
BAIOTCS M MEXKy aTOMaMu yriepojaa odpasyercsa o-cBA3b. OCTalbHbBIE JIBE T'U-
OpuaHbIE OpPOUTATIN EPEKPHIBAIOTCS C S-OPOUTATISIMU BOJOPOIA U MEXY HUMU
U aTOMaMU YIJIepoJia TOXe 00pa3yroTcs o-CBs3H. YeThlpe (0T KaXa0ro aToma
yriaepojia mo J1Ba) HEruOpUIHBIX P-OPOUTAIIM PACIIOIOKEHBI B3aUMHO NEPIEH-
IUKYJISPHO U TEPIICHANKYISIPHO HAIIPABICHUSM G-CBSI3€H.

B »THx miockocTax p-opOUTaIu B3aUMHO NEPEKPHIBAIOTCS U 00pa3yroTcs
JIBE€ T-CBSI3U, KOTOPbIE B XUMUYECKUX PEAKLUAX JIETKO Pa3pbIBalOTCA.

a 7]

Puc. 8. Cxema oOpa3zoBaHUs TT-CBsI3el B MOJICKYJIE allCTHUIICHA:
a — nonapHo OOKOBOE MepeKpbIBaHNE 00IAKOB P-3JIEKTPOHOB; 6 — JIBE€ B3aUMHO NEPIICH-
JTUKYISPHBIE TUIOCKOCTH, B KOTOPBIX TPOUCXOIUT 00pa3oBaHue TT-CBs3ei

N30omepus u HomenkaTypa. Hazanus yrieBonopo0oB psija aleTuieHa
00pa3yroTcs B pe3ysibTaTe 3aMeHbl cy(Ppdukca -aH B MPeebHBIX YIIEBOI0PO-
Jax Ha -vH (9TUH, MPONHH, OYTUH U T. A.). Y aJKUHOB UMEETCS CTPYKTypHas
M30MEpHsl, KOTOPAsi ONPENENSIETCS Pa3BETBICHUEM YIJIEPOAHONW LN WIH MO-
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JoxkeHueM TpoiHou cBsizu. Hampumep, nentun CsHg oOpasyer cienyroriue
U30MEPBI:
HC =C - CH, - CH;, — CH3 — neutus-1,

HC = C — CH — CH3 — 3-meTmniOyTus-1,

|
CHs

CH; - C=C - CH, - CH; — neHTHH-2.

AJIKUHBI ¥ alIKaJIueHbl UMEIOT OJIHY o01Iyt0 Gopmyiy. [loaromy oHuU siB-
JSAOTCA HW30MEpPaMU IO OTHOLIEHHWIO Apyr aApyry. Hampumep, 2-metun-
Oyranuen-1,3, meHTUH-1, MIEeHTUH-2 U 3-MeTWI-OyTHH-1 SBJISIOTCS U30MEpPaMHU.
Onu umeroT oburyro ¢opmyny CsHg. M3omepus mMexay CoeAMHEHUSIMU pas-
JIMYHBIX KJIACCOB HA3bIBAETCS MEKKIIACCOBOM U30MEpHUEN.

IMosyuyenne. B ynaGopaTopuu ¥ MPOMBIIIJIEHHOCTH alleTUJIEH MOJyYaroT
MIpY B3aHUMOJEHCTBUU KapOnaa Kaublus ¢ BOAOW U U3 METAHA.

CaC; + 2H,0 — HC = CH + Ca(OH),

2CH, —Y 3HC =CH + 3H,

du3nyecKkue CBOMCTBA. B TOMOJIOrMYECKOM psiAy AJIKWHOB TNIE€PBbBIC
yeTbIpe wieHa — ras3bl, alkuHbl Cs—Ci5 — xuakoct, ot Cig — TBEPABIE Be-
IIeCTBaA.

XuMHYecKne CBOiCTBa

1. Peakuumn npucoeMHEHM

a) ['unpupoBanue (MpUCOEINHEHUE)

HC =CH i, CHZ = CH2 H, > CH3 — CH3
(Ni, PY) (Ni, Pt)

0) ['anorennpoBanue

HC=CH —o2, HC = CH _ B%  CHBr,— CHBr,

Br Br

bpomuas Bojga oOecriBeunBaeTcs. ITa peakius SBISETCS KauyeCTBEHHOMN
HA QJIKUHBI, KaK U Ha BCE HEHACHIILICHHBIC YTIIEBOIOPOIBI.
B) [IpucoenrHenne rajjoreHoBo0POI0B

BUHIIXJIOPH/T 1,1-nuxnopatan

r) ['unparauus anerunena (peakuust M. I'. Kyuepona). [Ipucoenunenue
BOJIBI K AIETHJICHY MPOUCXOANUT B MPUCYTCTBUM KaTaau3aTopa — COJICH PTYTH
(I1) — Hg(NO3)2, HgSO4. Obpasyercst yKCYCHBIH aabIerH/I.

HC =CH + HOH — CH3;CHO
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2. Peakuuu okucjeHus
a) ['openue (MoOJHOE OKUCIICHUE)
2CH, + 502—t)4C02 + 2H,0

0) HenostHOE okucieHUe 1o AeMCTBUEM CHIIBHBIX okuciauTeneit (KMnQOy,

KzCI’zO7)
CH; - C=C-CHj; + 3[0] + H,O — 2CH3; — COOH

PactBop KMnO, obecuiBeunBaetcs. Peakuus ¢ KMnO4 — kadecTBeHHast

peakius Ha aJIKUHBI.

3. Peakuuu noJiumMepu3auuu
AJKUHBI MOTYT 0Opa30BHIBATH JIMHEWHBIC TUMEPHI, TPUMEPHI U TOJINME-
PBbI, HUKITNYECKUE TPUMEPDI.

HC=CH + HC=CH %ICIH: CH; = CH — C = CH (BunmIaLeTHicH)
4
CuCl, H* _ _ _
3HC =CH W CH,=CH - C=C - CH = CH; (1uBHHHIALICTHJICH )
4

3HC =CH YO, CgHp (Genszou)

4. Kucj0THbBIE CBOMCTBA
B oTnnume ot 3TaHa v 3TUIEHA AllETUIICH MPOSIBIIIET CBOMCTBA OYEHB Clla-
OBIX KHCJIOT, aTOMBI BOJIOPOJIa B HEM 3aMeIaloTCs aToMaMK Metayia. Hampu-
Mep, MpU MPONYCKaHWH alleTHIICHA Yepe3 aMMHUadHbIe pacTBOPHI CoJieh cepeO-
pa ¥ ME€IM BBINAJIAI0T OCAJKH alleTUJICHUIOB.
HC=CH + 2AgOH - Ag—-C=C - Ag + 2H,0

HC=CH + 2CuOH - Cu-C=C-Cu + 2H,0

IIpumenenne ameTuaeHa. AUETUIICH SBISIETCA HCXOJHBIM MPOAYKTOM
JUISL TIOJIYYEHHUSI PSia XUMUYECKUX COCIUHEHUM: 3TaHOJA, YKCYCHOW KHUCIJIOTBHI,
CHHTETUUYECKOI0 KayyyKa U APYTUX COCITUHEHUM.

BoOmnPOCHI U YIIPAYKHEHU S

1. Kakue yrineBomopojibl Ha3biBatoTcsa ankuHamu? KakoBa oOmas ¢popmy-
J1a TOMOJIOTMYECKOTO PsZIa aJJKUHOB?

2. Hamummre cTpyKTypHYI0 (GOpMyITy BEIIECTBa, H30MEPHOTO OYTHHY, HO
MPUHAJICKAIIETO K IPYTOMY KJIacCy YIIIeBOIAOPOIOB.

3. Kakune tumbl mzomepun xapakTepHbl I ankuHOB? Hamummrte cTpyk-
TypHBbIE (HOPMYIIBI U30MEPOB MEHTHHA U HA30BUTE MX MO MEXKIyHApPOIHOW HO-
MEHKJIaType.

4. Hanummre cTpyKTypHbIE (JOPMYJIIBI BELIECTB:

a) 3,3-numeTmnOyTrHa-1; B) 3-MeTuI0yTHHA-1;
0) 4-MeTUIIICHTHHA-2, r) 1,4-nuxnopOyTrHa-2.
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5. [laliTe Ha3BaHHE MO MEXIYHAPOJHOW HOMEHKJIATYpE CIENYIOLIUM Be-
IeCTBaM:

a)CHg—CEC—(fH—CHg 6)CH3—CH2—C|IH—CECH
CHj3 CHj3 CHs
|
B)CHZZCH—(le—CH:CH—CHg r) HC=C - C - CHjs;
|
CHs CH3
6. M3 kakux BelecTB MOKHO MOJIYYUTh aneTwieH? Hanummure ypaBHeHUs
pEeaKIuu.
/. HanumuTe ypaBHEHHUS peakIUid MPUCOCAUMHEHUS, XapaKTEPHBIX IS
OytuHa-1.

8. Hanumure ypaBHEHUs1 KaUECTBEHHBIX PEAKLIUN JJIs aJIKUHOB.
9. Kak momyuuTth XJ0opaTaH u3 aneruneHa? Hamummre ypaBHEHHS peak-
AH.
10. Hanummmre ypaBHEHHsI peaKIIHid, C TOMOIIBI0 KOTOPBIX MOXKHO OCYIIe-
CTBUTH CJIEAYIOIINE IPEBPALICHUSA:
METaH — aleTUJIEH — BUHWIXJIOPUA —> MOJINXJIOPBUHUIL.

3AJ1AUN

1. Kakoit 06beM areTuiieHa (H.y.) MOKET ObITh MOJIy4eH U3 1 Kr TeXHHUYe-
CKOro KapOuaa kanblus, coaepxkamiero 30 % npumeceit? (OtBet: 245 1)

2. 3 100 T xapOoHaTa Kamblus MOy4YeH KapOu kanbiusa. Kakoi o0beM
aleTUJICHA TIOTYYUTCS PU ACHCTBUM BOJIbI HA 00Opa3oBaBIIUNCS KapOU1 Kajib-
1us? CKOJIBKO YKCYCHOTO ajibjaeruaa oopaszyercs u3 ametwiena? (Oteer: 22,4 1;
44 r CH3CHO)

3. O0BeM cMmecH areTHIeHa W BOJOpoJa paBeH 56 mutpam. Ilocme mpo-
MyCKaHUsI CMECH HaJ KaTajJu3aTopoM ee 00beM yMeHbIumiics 10 44,8 i (aueru-
JIEH MpOpearupoBall MOJHOCTHI0). OnpenenuTe coCTaB MOJyYeHHON CMECH Ta-
30B B 00beMHBIX TporieHTax. (OtBet: 12,5 % atana; 87,5 % Bogopona)

4. Tlpu npomycKaHUM CMECH 3TaHa U alleTUJIICHA Yepe3 pacTBOP OPOMHOM
BOJbI Macca pacTBopa yBenuuuiach Ha 1,3 r. [Ipu mojiHOM cropaHuu Takoro
K€ KOJINYEeCTBA CMECH YTJIEBOJOPOJIOB BBIACIUIOCH 14 1 Yriaekucioro rasa.
Kaxoit 06bem ucxoanoit cmecu razos? (OtBeT: 7 1)

5. Kakoit 06beM (B muTpax, H.y.) BUHUIXJIOpHIa 00pa3yeTcs Mpu MPHCO-
eJMHEHUH XJIOPHCTOrO BOAOPOJA K aLETUIIEHY, TOIydYeHHOMy M3 2 M° (H.y.)
OPUPOAHOTO Tra3a ¢ coaepkaHueMm MeraHa 98 % mo o0vemy? Bwixon BUHMII-
xjopuaa paBeH 86 %, a BbIXOA anetuiaeHa — 78 % OT TEOPETUYECKOTO.
(OtBet: 657 )
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TECTOBBIIl CAMOKOHTPOJIb IO TEME
«AIETWIEHOBBIE YTJIEBOJOPO/IbI

1. Kakue yraeBonopoas! umMeroT oo1yto popmyiny ChHan o
a) STUJICHOBHIC;
0) TUCHOBEIC;
B) allCTUJICHOBHIE;
r) peaeabHbIe?

2. JlnvuHa yriiepoJ — YyIIepOoAHON CBS3H B PSAY 3TaH — 3TE€H — STUH:
a) yBEIINYMBAETCS;
0) yMEHbIIIaeTCS;
B) IIPAKTHUYECKU HE NU3MEHSETCS.

3. Kakue tumel rubpuanszanuu IEKTPOHHBIX 00JAaKOB aTOMOB yriepoia
MOXHO  HCIOJb30BAaThb  JJII  OOBSACHEHHS  CTPOEHUSA  COCOUHEHUS:
CH; -C=C-CHs

a) sp, sp%; 0) sp, sp?; B) Sp?, sp%; 1) sp, Sp?

4. YKaXUTE YUCIO BO3MOXKHBIX QJIKHHOB C MOJIEKYJISIpHOU (hopmysoi
CsHs:

a) OJIMH; 0) Tpu; B) YETHIPE; r) JBA.

5. Ykaxute, kKakue Hu3 (OpMyJT COOTBETCTBYIOT HA3BaHUIO 2-XJIOp-
rekcagunen-1,3-un-5:

a) CH; — CHCI - CH = CH — CH = CHjy;
06) CH,=CClI-CH=CH-C=CH;
B) CH, =CCl-CH;-C =C - CHg;
r) HC=C - CH =CH - CCIl = CH..

6. Ykaxxute usomepsl neHTHUHA-1:
a) 3-mMeTunoyTuH-1; B) 2-MeTun0OyTaauen-1,3;
0) UKJIOTICHTAH, ) ICHTHUH-2.

7. OxapakTepu3ynTe XUMHUUECKOE CTPOCHUE MOJICKYJIbI alleTHIICHA:
a) TpU G U JIBE TT-CBSI3H;
0) Tpu TT-CBSI3U;
B) T-CBSI3M 0Opa30BaHbI MU MEPEKPbIBAHUU P-OpOUTAIEH aTOMOB yTJie-
poaa;
r) Sp-TUOpUIM3AIIIS AaTOMOB yTIIEPO/Ia.
8. Ykaxxute crocoObl MOIy4eHUs alleTUIICHA:
a) AEruIpUpPOBAHUE METAHA,;
0) B3anMoIeiicTBHE KapOn/1a KaabIlUs C BOJIOK;
B) TOPEHUE METAHA,
') B3aUMOJICCTBUE TUAPHUIA KAIbIIUS C BOJOM.
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9. Vkaxkurte pusndeckrue CBOWCTBA YTIIEBOJOPOIOB:
a) pacTBOPUMBI B BOJIC;
0) pacTBOpHUMBI B OCH3UHE;
B) C YBEJIMYECHUEM MOJIEKYJSIPHOW Macchl TeMIlepaTypa KHUIIEHUS IO-
BBIIIACTCS;
r) TOprOYKe BEIIECTBA.

10. Ykaxkute peareHT, KOTOPbIi MO3BOJIUT OTJIMYUTH STUJICH OT alleTUJICHA:
a) LICJIOYHOW PAacTBOP NEPMAHTAHATA KaJus,
0) OpoMHas BOJa;
B) aMMHUa4HbIN pacTBop xyopuaa meau (I);
) KOHIIEHTPUPOBAaHHAs CEpHAasi KUCIIOTA.

11. Kakas u3 peakuuii HocuT HazBaHue peakuuu M. I'. Kydeposa:
a) TpuMepHU3alns aleTHIICHA;
0) OKHCIIEHHE HETPEEIbHbBIX YIIEBOJOPOJ0B PACTBOPOM IEPMAHIaHA-
Ta KaJus;
B) TUpaTanys aleTuIeHa B Ipucyrcteun Hg?*;
r) TUApaTalus dTUjIeHa?

12. Kako# Tum pPCaKIN XapaKTCPCH I alCTHUIICHOBBIX YITICPOBOIOPO-

hi(0):%
a) pa3JoKeHuUs, B) MPUCOCANHECHHUS;
0) 3aMeIICHUS; r) oomMeHa?
13. VkaxuTe BemiecTBa, KOTOPhIE 00SCIIBEUNBAIOT OPOMHYIO BOTY:
a) U3OIPEH; B) OyTHH-2;
0) MOJIMATUJIEH; r) 2-MeTHI0yTeH-2.

14. VkaxuTe peakiyu, B KOTOPbIE BCTYMAIOT yTIE€BOAOPOAbl C JBOHHBIMU
Y TPOMHBIMU CBS3SMM:
a) rujparaiuu;
0) ruapUpPOBaHUS;
B) IPUCOEAVHEHUS TAIOT€HOBOOPOOB;
I) NOJINMEPHU3ALIUH.

15. YkaxxuTe, Kakue BeIecTBa MOKHO TOJIYIUTh U3 alleTHJICHA:
a) BUHWIXJIOPUI,
0) OeH307;
B) YKCYCHBIN aJIbJICTUI;
r) METaH.
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6. APOMATUYECKHUE YTJIEBOJOPO/IbI (APEHBI)

ApoMaTtudeckue yrieBoJ0pObl — 3TO YIIEBOJOPOAbI, B MOJEKYyJIaX KO-
TOPBIX MMeeTCss OEH30JIbHOE KONbLo WiH siapo. OOmias ¢opMyna apomaruye-
ckux yraesoaoponoB ChHans. Ilpocreitmuii mpeactaButens Oenzon. Ero
smnupuyeckas popmyna CsHe.

6.1. CTPOEHUE MOJIEKYJIbI BEH30JIA

B 1865 r. nemenkuii xumuk A. @. Kekyne npemioxuwi HUKIAYECKYIO
dopmyny 6enzona. CornacHo A. @. Kekyne Monekyna 6eH30/1a MpeACTaBiIsieT
co00l 3aMKHYTHIN NPABUIBHBIA MIECTUTPAHHUK (LIUKII), B KOTOPOM aTOMBI yT-
JepoJa COEIMHEHBl MEXIYy COOOH YepeayroIIMMUCS MPOCTBIMU U JABOMHBIMU
cBs3siMu. KpoMe Toro, Kaxkaplili aTOM yTJIEpoJia CBS3aH C aTOMOM BOJIOPO/A.

v N
@ 1N | |
N /5

Opnnako »Ta opMyna He OOBSCHAET MHOTMX CBOWCTB OeH30Ja. beHson
HE TIPOSIBJISIET CBOIMCTBA HEHACHINIEHHBIX COCAMHEHMI: OH HE OOCCI[BEUMBACT
OpOMHYIO BOJAY U pacTBOp nepmaHraHaTta kanus. [[ns OeH3ona Oosee xapak-
TEPHBI PEAKIIUHU 3aMeIleHus, a He pucoeanHeHus. [[oHATh 3TO IpoTHUBOpEUHe
MOMOTJIO U3YYCHHE CTPOCHHS MOJIEKYJIbl OCH3071a COBPEMEHHBIMU (PH3UIECKU-
MU METOJaMH.

bbuto ycTaHOBII€HO, UTO MOJIeKy/Ia O€H30Jla UMEET IUKIMYECKOEe CTpOe-
HHUE, U 4TO BCE IIECTh aTOMOB YIJIepoJa JieXxaT B OAHON IUIocKOoCcTH. Paccros-
HUSL MEXAYy LEHTPAaMHU COCEIHHX aTOMOB YIJIEpOJia B MOJIEKYJIE OJUHAKOBBI
u paBHbl 0,140 HM. DTO TOBOPUT O TOM, YTO B OEH30JI€ HET MPOCTHIX U JIBOM-
HBIX CBSI3EH.

DJeKTpoHHas TeopHsl Tak OOBSCHSET 3TO siBJIeHHE. Bce atromel yraepoaa
B MOJIEKyJIe OEH30J1a HAXOAATCA B COCTOSHUM Sp>-rubpuansamyu. Tpu rudpu-
HBIX JJICKTPOHHBIX 00Jlaka Ka)XJI0ro aroma yriepoaa oOpa3yloT B IUIOCKOCTH
KOJIbIIA JIBE€ G-CBS3H C COCEOHHMH aTOMaMH yIiiepoja U OAHY O-CBS3b C aTo-
MOM BOJIOpOJa. YTJbl MEXAY ITUMHU CBsi3siMu paBHbI 120° (puc. 9). Ob6nako
YETBEPTOrO 3JIEKTPOHA, KOTOPOE HE yYaCTBYET B THOPUAMU3AIIMH, PACTIOIOKEHO
NEPIEHIUKYISIPHO K IUIOCKOCTU G-CBs3ei. Kaxmoe Takoe 001ako 0JuHAKOBO
MIEPEKPHIBACTCS C AIEKTPOHHBIMU OOJaKaMu OOOMX COCEOHHMX C HMM aTOMOB
yraepoaa (puc. 10, a@). B mpoekiuu Ha MI0CKOCTh MOJIEKYJIbI ATH 3JIEKTPOHHBIS
oOiaka OyayT Ka3aTbCs MEPEKPBHIBAKOINUMUCS OKpyxHOcTsmu (puc. 10, 6).
B monexyne oOpa3yroTcst He TpU OTAETbHBIC T-CBSA3H, a €IWHAS T-DJIEKTPOHHAS
CHCTEMa U3 IIIECTH AIICKTPOHOB, 00II1ast JJIsl BceX aToMoB yriepoaa (puc. 10, ).
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[Tox BnustHEEM 3TOTO OOIIETO MJIS MOJICKYJBI T-3JIEKTPOHHOTO O0JIaKa W CO-
KpalllatoTCsl paccTosiHus Mexay aromamu yriaepoaa ¢ 0,154 no 0,140 um. Co-
YETAaHUE MIECTH G-CBA3CHU C €MHOM T-CHCTEMOW Ha3bIBACTCS ApOMATHYECKOM
cBs3b10. [[MKT U3 1IeCTH aTOMOB Yriepoja, CBSI3aHHBIX ApOMATUUYECKOM CBSI-
3b10, HA3bIBAETCSA 0€H30JIbHBIM KOJIbLOM UM 0€H30JbHBIM APOM. [lockonb-
Ky 3JIEKTPOHHAs INIOTHOCTh PaCHpeesieTCss B MOJIEKYJIE PABHOMEPHO, BCE CBS-
31 MEXKIy aTOMaMH YIJiepoJa OKa3bIBAKOTCS COBEPIICHHO OJWHAKOBBIMH.
['paduuecku 3TO MOKHO U300pa3UTh TAK:

6

Puc. 10. Cxema 00pa3oBaHus TT-CBA3EH B MOJIEKYJIe OeH301a:
a, 6 — OOKOBOE MEPEKPHIBAHUE 00JIAKOB P-3JIEKTPOHOB B IBYX MPOEKIIUIX; 8 — pacIpeie-
JICHHE JIEKTPOHHOH MJIOTHOCTH MOJIEKYJISIPHOTO T-00J1aKa HaJI TUIOCKOCTHIO U IO/ TUTOCKO-
CTBbIO aTOMHBIX AO€P
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6.2. UI3OMEPUSA U HOMEHKJIATYPA

[Tpu 3amernieHnN BOAOPOIHBIX aTOMOB B MOJIEKYJIe OCH30J1a pa3TUIHBIMU
pagukaiaMu oOpa3yroTcs romoJioru OeHzona: meTuinoenson (I), stunbdenson
(IT), mporunben3zomn (III):

C - CH; C—CH,— CH, C — CH, — CH; — CHj
HC CH HC CH HC CH
HC@CH HC| O CH HC| O CH

CH CH CH

() (1) (1)

unu cokpamieHHo: CeHs — CHs, CgHs — CoHs, CeHs — C3H7. Paguxan CeHs —
Ha3bIBAIOT (DEHUJIOM.

JIyist roMosioroB OeH3071a XapaKTepHa HU30MEpHs TOJIOKCHHS 3aMECTHUTE-
neii. CoequHEeHUS psima OE€H30J1a, Y KOTOPHIX JBA 3aMECTUTENSI CTOSIT Y COCE/I-
HUX aTOMOB yriiepoAa (rmonoxkenue 1,2), Ha3bIBAIOTCS OPTO-COCAUHEHUSIMU
(0-). B mera-coequHeHusIx (M-) 3aMECTUTENIM PACIIONOKEHBI Yepe3 OJUH aTOM
yraepoaa (mojoxenue 1,3), B mapa-coeIMHEHUAX (I1-) — dYepe3 JiBa aToMa yr-
nepoga (nonoxenue 1, 4). Huwxke npuBoasaTcs GopMysbl TpEX U30MEPOB KCH-
nona: opto- (1), mera- (II) u mapa- (I11):

CHS CH3 CH3
1 1
CH; L
6 5 6 2 6
(OJ2 (O (OF
5
3 5 Q\CHs 5 3
4 4 4
CH;

(1) () (111)

[Tpu momoru nudp B HA3BaHWH BEIIECTBA YKA3BIBAIOT IMOJIOKCHUE 3aMe-
maroniux rpymi. Hampumep, BeIienpuBeAeHHBIC (DOPMYJITBI COSTUHEHUN MOTYT
ObiTh Ha3Banbl Tak: 1,2-gumerwnOenszon (1), 1,3-memermndenzon (II),
1,4-nmumerun6enzon (111).

N3BecTHBI apoMaTHueCcKue COSAMHEHUS, B OOKOBBIX IEMSX KOTOPHIX UMeE-
I0TCSI pauKalibl HETPEJEIbHBIX YIIeBOAOPOI0OB. [IpocTeiinum mpencTaBuTe-
JIEM TaKUX YTJIEBOJOPOJIOB SIBIISCTCS BUHIIIOCH30J HJIH CTUPOJT:
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||'|C = CH2

C

HC CH

el O CH
CH

6.3. IOJTYYEHUE BEH30JIA 1 EI'O 'OMOJIOT'OB

B npOMBINIIEHHOCTH MCTOYHUKAMHA ApPOMAaTHYECKHUX YTIIEBOJIOPOJIOB SIB-
JSIOTCST KaMEHHBIN yrois U HegTh. Hampumep, OeH301 u romosoru OGeH30i1a
00pa3yroTCcsi COOTBETCTBEHHO U3 IIUKJIOTEKCAHA M €r0 MPOU3BOAHBIX, HAXO/ -
IIUXCS B HEPTHU, TIPU ACTUIPUPOBAHUH:

CHz CH
Pt wm Pd
HC CH
rhc| R HC|<:)CH +3H,T
CH
HC — CH3 C — CHs
H,C CH,  Pt,300°C HC CH
- |<> + 3H,T
H,C CH; HC CH
CH CH

[Tpu Tex e ycnoBusAX H-TeKCaH MPEeBpaIaeTcsi B OEH30:

CHa CH

H.,C CHy  Pt,300°C 4 CH

HC (L CH O et
CHa CH

[Ipu nmponyckanuu anetwiena npu 450-500 °C Hag akTHBUPOBAHHBIM

yriem o0pasyercst Takxke OeH301:
HC & CH
-+ M HC O CH

HC +CH
HC 7 Hl CH

CH
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6.4. PUSNYECKUE U XUMHWYECKHUE CBOMCTBA BEH30.1A
N ET'OIOMOJIOT'OB

du3zuveckue cpoiictBa. [Ipyu OOBIUHBIX YCIOBHUSAX OCH30J WM OOJBIIMH-
CTBO apOMATHUYECKUX YIIJIEBOJOPOJOB — OECLBETHBIC KUIAKOCTH, HEPACTBOPH-
MbIE B BoAE. beH301 mMMeeT XapakTEepHBIM 3amaxX, XOPOILIWA pPACTBOPUTEIND,
CUJIHO TOKCHYEH.

Xumnuyeckue cpoiicrBa 0en3osia. Hanbosiee xapakTepHsl 111 apoMaTu-
YECKUX YIVIEBOAOPOAOB PEAKIIMM 3aMEILICHMUS.

1. Peakuuu 3amMenieHus

a) B3aumojeicTBue C rajmoreHamMuM B NPUCYTCTBUU KaTanu3aTopoB Fe,

FeCls, AlCls. CeHg + Br, xarammarop CgHsBr + HBr

0) BzanmopeincTere ¢ a30THOM KUCIOTOM B PUCYTCTBUU CEPHOU KHUCIIOTHI
KaK KaTaJn3aTopa U BOJOOTHUMAIOILIETO CPEICTBA!

C6H6 + HONO2 _t> C6H5N02 + HZO
H,SO,
B) B3anmMojelicTBue ¢ KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOW MPU Harpe-
Banuu. O6pa3zyetcs 0eH30JICYIb(OKUCIOTA:

CeHe + HOSO3H _ty CeHsSOsH + H,0O

2. Peakniuu npucoennHenusi. beHzon B 0coObIX yCIOBUSX (BBICOKas
TeMIlepaTypa, JaBJICHHUE, KaTallu3aTopbl, O0IyYeHUE yabTpadruoIeTOM) NpPOsiB-
JIIET CBOMCTBA HENPENEIBbHBIX COCIUHEHUN U MOXKET MPUCOEAUHITH BOJOPOJ
Y TaJIOTEHBI.

a) ['unpupoBanue OEH30JIa MpPU HArpEBaHWU W JCHCTBUU KaTalld3aTopa.
OGpazyercs IUKIOTeKCaH.

GH CH,
HC | O CH n 3H2 NI mwu Pt H2C CH2
HC
CH H,C CH.,
CH CH,

0) [Ipucoenunenue xjaopa mpu JIEUCTBUM COJHEYHOTO CBETA WM YJIbTpPa-
¢duoseToBbIX yueh. OOpa3yeTcs TeKCaXJIOPIHUKIOTEeKCaH (TeKCaxIopaH).

Cl
/H
< NN
HC | O CH + 3Cl, _eser o cl” C—H
HC CH Cl
H~C c”
CH Cl/ C \H
BN
H Cl
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3. Ipyrue peakuuu

a) Oxucnenue. [Ipu oOBIYHBIX YCIOBUSIX O€H30J He okucisercs. OIHaKo,
napsl O€H30J1a B BO3/IyXe U B MIPUCYTCTBUM KaTanuzatopa okcuaa BaHaaus (V)
u 1ipu 500 °C OKUCISAIOTCS 10 MaJI€MHOBOTO aHTUIPUJIA:

0

=

ci-c?
Of— n ~>o0
CH—CQ§O

I'omostorn OeH3071a OKUCIISIFOTCS CpaBHUTENBHO Jerko. Hampumep, npu
OKHCJIEHUH TOJyoJ1a 00pa3yeTcst OeH30MHas KUCIOTa!

CH, COOH

(O] *301— iééa +H,0

2CeHg + 150, —» 12CO, + 6H,0

0) ['openue:

B3anmMHoe BJIMsIHHE aTOMOB B MOJIERYJIC TOJYO0JIAa

Tonyon win metunoenszon CeHsCHs Hutpyercs nerue Oenzoisia. B Mone-
KyJly TOJIyojla MOKHO BBECTH TpH HHUTporpymmsl. [lpu sTom oOpasyercs
B3pBHIBYATOE BEIIECTBO — 2,4,6-TpHHUTPOTOIYOI:

CHs CHs
1 O,N 1 NO;
6 5
5|C> 3  +3HONO;— §|() ; +3H0
4 4
NO;

Bonpimas peakumoHHash CrOCOOHOCTh OEH30JIBHOIO sipa B MOJOKEHUSIX
2,4,6 oObsicHsIeTCS BIMsIHUEM Ha Hero panaukana — CHs. benzonbHoe siapo Toxe
BIMSET Ha METWIbHBIN pagukan CHze B Monekyiie Tonyona. IToaTomy MeTHiib-
Hblil pagukan CHze B TOdyosne OKHMCISIETCS pacTBOPOM I€pMaHraHaTa Kajus
KMnO, u o6pazyercs OeHzoitHas kuciora. CienoBaTebHO, METUIbHAS TPYI-
na ¥ 0EH30JIbHOE KOJIBIIO B3aMHO BIIMSIOT JPYT HA ApyTa.

IIpumenenne. beH301 U €ro rOMOJIOTY UCHIOJIB3YIOT JUISl MTOJTYYEHUST HUT-
poOeH3o0a, XJI0pOeH30I1a, KpacuTeNel, IEeKapCTBEHHBIX BEIIECTB, SA0XUMHKA-
TOB, BBICOKOMOJIEKYJISIPHBIX COEIUHEHUM.
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[Tpu mpoJOMKUTENFHOM BIBIXaHUH MAapOB OEH30J1a MPOUCXOIUT HApYIIIEe-
HUE JEATEIBHOCTH IBIXAaTENIbHBIX LEHTPOB M CEPALIA, YTO MOXKET IPUBECTH
K cMepTu. Tomyoun Gosiee TOkcUyeH, yeM OeH30.

BoOmnPOCHI U YITPAYKHEHU S

1. Yto Takoe apoMaTUYECKUE YTIEBOIOPOIbI?
2. Kakolt yrnmeBojopoj siBIsieTCS MPOCTEHIIMM MpeACcTaBUTENIEM apoMa-
TUYECKUX YTIIEBOJIOPOIOB?
3. Kakyto popmyny 6en3oina npemnoxmi Kekye?
4. Kakwue cBoiicTBa 6eH3011a He 00bscHsIa hopmyna Kekyme?
5. OOBACHUTE COBPEMEHHBIE MPEACTABICHHUS O CTPOCHUU MOJEKYJIbI
Oensora.
6. Kak 00pa3yroTcsi XuMUYECKHEe CBSI3M B MOJIEKyJie OeH3omna? Uto Takoe
apoMaTH4ecKasi CBSI3b?
7. Kakas n3omepus xapakTepHa Jijisi TOMOJIOroB OeH3osia?
8. Kakue uCTOUHUKH MOIYyYeHHUSI apOMaTUYECKUX YTIIE€BOJAOPOJIOB BbI 3Ha-
ere? Hanummure ypaBHEHUS pEeaKU.
9. Hanummre ypaBHEHUS peakIinii, MOKa3bIBAIOIIUX CXOJCTBO OEH307Ia:
a) ¢ peIeNbHBIMU YTJIEBOI0OPOIAMU;
0) c HenpeAeIbHbIMU YTIIEBOIOPOAAMH.
10. Hanummmre ypaBHEHUS! PEaKInu:
a) cropaHus STUIOEH30J1a U KCUJI0JIa;
0) HUTpOBaHUS OEH30J1a U TOJIYO0JIa;
B) OKHCJICHHUS TOJIYOJIa IEPMAHTaHATOM KaJlHsl.
11.T'ne npumensieTcst 0E€H30J1 U €ro TOMOJIOTHU?
12. Hanumwure ypaBHEHHS pPEaKIWid, TPU TOMOIIM KOTOPBIX MOKHO OCY-
HIECTBUTH CJIEAYIOLIME MTPEBPAILCHUS:
a) CH; —» CH, —» CeHe —> C5H5C|;

6) CaC03 — CaC, > C,H, - CoHy — C2H5C|

3ATAUN

1. Coxrmm 10,6 T 1,2 nqumerunOensoina. IlomydeHHBIH OKCHI yriepoja
(IV) mponryctunu uepe3 80 r pactBopa ¢ maccoBoi noneid NaOH 10 %. Kakas
Macca cojii oopaszoBaiack rpu 3tom? (OtBet: 16,8 1)

2. K 39 r 6en3ouna B mpucyrctBun xjopuna xkenesa (I11) modbasmmm 1 momb
Oopoma. Kakwue BemrecTBa M CKOJIBKO TPaMMOB UX TMOJTYYHJIOCH TIOCIIE pPeaKiun?
(OtBer: 78,5 r CgHsBr; 40,5 r HBr)

3. Onpenenutb Maccy O0€H301a, KOTOPYIO MOYKHO MOJIYYUTh U3 alleTUIeHa
obbemom 44,8 11, ecii MaccoBas J0Jisl BbIXoa O€H30/1a OT TEOPETUYECKU BO3-
MoxHOTO paBHa 40 %. (OtBet: 20,8 1)
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4. Cxonbko T okcuaa Maprania (IV) B3sTo s moydeHust xjiaopa, KoTopoe
TpeOyercs Ui nmpeBpanieHus 39 r 6eH3ona B rekcaxyopuukiorekcan? (OTBer:
130,51)

5. IIpu B3aumojerictBuu Opoma ¢ 78 r OeH301a OblIa TTOTyYeHa TaKas JKe
Mmacca OpomOen3ona. Haiitu Beixon 6pomOen3ona (B %). (OtBet: 49,67 %)

6. Ilpu cropanuu Toiyona oOpa3oBajcs ra3, KOTOPBIA MPOIMYCTHIH Yepe3
pacTBOp TUIPOKCHUIA KaJbliUs, B3IThIA B N30bITKE. OOpa3zoBasiocsk 14 r ocanka.
OnpenenuTh Maccy TOIyoja, KoTopyro coxriu. (Oteet: 1,84 r)

TECTOBBII1 CAMOKOHTPOJIb IO TEME
«APOMATHYECKHUE YIJIEBOJIOPO/IbI»

1. Kakas o6miast popmysa COOTBETCTBYET TOMOJIOTHIECKOMY PSITy apEHOB:
a) CnHan; 0) CnHon2; B) CnHon-s; r) CnHon+2?
Onpenenure, Kakoil U3 TOMOJIOTOB O€H30Jla HWMEET Ha3BaHUE
1,4-,Z[I/IMGTI/IJI-2-3TI/IJI6GH3OHI

Hs csz

C2H5
a) | 6) | B) | O ) |

C,Hs C.Hs

2. Kakoii Tvn r I/I6pI/II[I/II[I/IBaI_II/II/I QJICKTPOHHBIX 00JIaKOB aTOMOB yrjiaepoaa
MOXXHO HCIIOJIB30BaTh I OOBSICHCHHUS CTPOCHUSA MOJICKYJIbI OeH3ou1a:

3. 1. 2A- 2
a) sp=; 0) sp*; B) sp°d; r) sp?
3. Kakue yrineBogopo/is! ABISIOTCS TOMOJIOTaMH OeH3071a:
a) CTUpOII, 0) Toisryou; B) OPTO-KCWJION,  T) 3THJIOEH30:1?
4. YKaxxuTe, Kakve U3 BEIIECTB HE UMEIOT N30MEPOB:
a) HUTPOOEH30JT; B) XJIOPOCH30T;
0) TMHUTPOOEH3OIT; r) AUXJIOPOEH30.

5. B monekyne 6eH3051a UMEIOTCSI:
a) TpU T-CBSI3U;
0) mecTh G-CBA3EH;
B) JIBEHA/IIaTh G-CBS3CH;
) OJIHA IIECTHU T-3JIEKTPOHHAS CUCTEMA.

6. Ykaxxute npocTpaHCTBEHHYIO (hOPMYITy MOJIEKYJIbI O€H301a!
a) TeTpa’apUYECcKasi; B) yIJIOBas;
0) nTuHelHas; I') IVIOCKOCTHAS.

7.B MOJICKYJIC KaKOr'o BEIICCTBA BCC ATOMBI JICIKAT B OI[HOIZ IIJIOCKOCTH.
a) (CH3)3CBr; 6) CH3 — CH3; B) HC = CH; F) C6H5CH3?
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8. YkaxuTe 4ncio G-CBSI3ei B MOJIEKYJIE TOJIyOJIa:

a) 6; 0) 15; B) 12; r) 9.
9. Vkaxute popMysbl apOMaTHYECKUX YTIEBOIOPOIOB:
a) C4H10; 6) Cngo; B) C7H8; F) CeHe.

10. OxapakrepusyiTe CTPOCHHUE COCTMHCHUS
CHy - O >-CoHs

a) apOMaTHYCCKHUI yTIICBOIOPOI;

0) 1-meTnin-4 >THIOEH301IT;

B) TOMOJIOT O€H301a;

r) OOKOBBIC IIETIM OKUCIISIOTCS TIepMaHraHaToM Kajust KMnOa.

11. VkaxuTe yrieBoJopobl, B MOJEKYJIaX KOTOPBIX UMEETCS SpP>-rnopu-
JM3aIisl aTOMHBIX opOuTajel yriepoaa:
a) IUKJIOTEeKCaH; B) OCH30T;
0) oTuIICH; I') BUHIJIOCH30J1.

12. YkaxxuTe 4uclIo M30MEpOB MPOM3BOJHBIX OeH3o0ya coctaBa CgHs nXn
(X — mr000#1 OJTHOBAJICHTHBINA aTOM HJIA PaJKai) MNPy h = 5:
a) 2, 0) 3; B) 4; I') ©30MEPOB HE CYIIECTBYET.

13. YkaxxuTe peakuuu, B pe3yabTaTe KOTOPhIX o0pa3yeTcs OeH30II:
a) TpuMEpHU3alns alleTUICHA;
0) IeruapupoBaHuE HUKIOIICHTAHA;
B) THIPUPOBAHUE CTUPOJIA;
) IETUIPUPOBAHUE LIMKIIOTEKCAHA.

14. Vkaxute, Kakue MPOAYKTHl MOTYT 00pa30BaThCs MPH MOJIMMEPU3AIUU
aleTUJICHA:

a) BUHUJIAIICTUJICH; B) OCH30T;
0) JMBUHMIIAIICTUIICH, I') TOJYyOJI.
15. Vkaxute ¢puznueckre CBOMCTBA apOMAaTUYECKUX YTIEBOJIOPOIOB:
a) XOpOoIllie PaCTBOPUTEIIH; B) HE paCTBOPSIIOTCS B BOJIC;
0) cCMEIIUBAIOTCA C BOOM; I) OYEHb TOKCHUYHBI.

16. YkaxxuTe BEIIeCTBa, KOTOPHIC OKHUCIISIOTCS PacTBOPOM IepMaHTaHaTa
KaJIHst:

a) METaH,; 0) O6enzor; B) TOJIYOII, ') STUJICH.
17. YkaxuTe BelecTna, ¢ KOTOPHIMU pearupyet 0eH30II:

a) a30THas KUCJIOTA; 0) cepHas KUCJIOTA;

B) OpoM; ') BOJIOPOJ.

18. YkaxuTe BemiecTBa, KOTOPhIE HE pearupyroT ¢ OpOMHOM BOJIOM:
a) MpOTICH; 0) OyTeH,; B) OCH30T; I') METHJIOSH3OL.
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19. VkaxuTe BemiecTBa, KOTOPhIE B3aUMOICHCTBYIOT C METHIOCH30JI0M:
a) pacTBOp IEpMaHraHarTa Kajus; B) XJIOD;
0) BOAOPO/I; r) OpoMHas Boja.

20. beH3ou npeBpaiaeTcs B rekCaxjJoplrKIOreHCaH, Kora:
a) XJIOp MPOMYCKAIOT Yyepe3 OCH301I;
0) cMech xJiopa 1 0eH30J1a BbIIEPKUBAIOT B TEMHOTE;
B) XJIOpP BCTPSIXUBAETCS C OEH30JI0M;
) cMech XJiopa U OeH30J1a MOABEPraloT OCBEUICHHIO.

21. VkaxxuTe BEIIECTBA, C IMOMOIIbIO KOTOPHIX MOXHO OTJIMYUTH TEKCEH
oT OeH3ona:
a) LICJIOYHOW PAacTBOP NEPMAHTAHATA KaJus,
0) OpoMHas BoJa;
B) KOHILICHTPUPOBAHHAS CEpPHAsi KUCIIOTA;
r) aMMHauHbIlA pacTBOp Xsopuaa meau (1).

22. VKaXuTe BEIIECTBA, KOTOPBIE 00Pa3yIOTCs B PE3YJILTATE PEAKIUH:
CeHs — CH3 + 3[0]&

a) C6H5 — CHQOH; B) C6H5 — COOH,
6) CsHs — CHO; r) CO,.

23. YKaxxute peakluu, pu KOTOPBIX MPOUCXOIUT pa3pbiB T-CBSA3HU B OCH-
30JIbHOM SI7IpE:
a) TUIpUpPOBaHUE STHIIOEH3014;
0) HUTpOBaHHUE OCH301a;
B) XJIOpUpOBaHHE O€H30J1a IPU OCBEIICHUU;
) OKMCJIEHHE TOJIyOJa pacCTBOPOM I€pMaHraHaTa Kajusl.

24. B xakue peakiuy BCTynaeT BUHHUIOCH30I (CTUPON):
a) noJuMepu3anus;
0) okucinenue pactBopom KMnOy;
B) ¢ OpOMHOM BOJIOM;
') IPUCOEIMHEHNE XJIOPOBOAOPOIA?

/. CIIUPTHI (AJIKOT'OJIN)

CnupThl — 3TO NPOU3BOJIHBIE YIJIEBOJIOPOJOB, KOTOPBIE COAEPKAT B MO-
JIeKyJIaxX OJIHY WJIM HECKOJBbKO TMAPOKCHIbHBIX Tpynn — OH y HachllleHHBIX
aTOMOB yIJIepOAa.

CH; — CH;0H

CeHsCH3 —> CeHsCHzOH
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7.1. KIACCU®PUKALNUA U U3OMEPUS CITUPTOB

B 3aBuCHMOCTH OT 4HcCa THAPOKCHIILHBIX TPYII CIUPTHI ACTSAT Ha OJJHO-
aToMmHbIe ¢ o0mIel dhopmynoit R — OH (omHa ruapokcurpytmna), 1ByXaTOMHbBIC
— R(OH); (nBe ruapokcurpynmsl) 1 MHOroatoMusie — R(OH),, rie n — gucio
THIPOKCUTPYIII.

B 3aBHCHMOCTH OT CTPOCHUS YIJIEBOJIOPOIHOTO paguKaia CIUPTHI ObIBA-

I0T: TpeAesibHbIe alKaHOJbl (1) — MeTaHON WM METUJIOBBIM CIUPT; HEMpe-
JIeIbHbIE — AJIKEHOJIBI (2) — mporeH-2-0J-1 WK aJuIUIOBBIA CIIUPT U AJIKUHO-
bl (3) — nponuH-2-oi-1 WM NPOMaprUiIOBBIA CIHUPT; aPOMATHUECKUE —
apeHoutbl (4) — deHUIMETaHOJ WU OCH3WIOBBIA CITHPT.
CH3OH (1) CH, = CH - CH,OH (2)
HC=C-CH,OH (3) { < > CHO0H (4)

JI1s anKaHOJIOB BO3MOXKHBI TPU THUIIA U30MEPUU: U30MEpHUs LENU WIH
U30MEPHUS YIVIEPOAHOIO CKEJIETa, U30MEpHs IOJIOKEHHS TUAPOKCUIIBHON IPyII-
IIbI U MEXKKJIACCOBAsi U30MEPHSL.

Hanpumep, ciuptsl

CHg—CH—CHon u CH3—CH2—CH2CH20H
|

CHs
SBJISIFOTCS. K30MEPAaMU 10 OTHOUIEHUIO K JPYT JIPYTy, TaK KaKk UMEIOT pa3iuy-
HYIO TIOCJIEIOBATEILHOCTh aTOMOB YIJIEpO/ia B IIEMHU, HO UMEIOT 0011y (op-
myny C4HoOH.

[To momoXkeHHI0 TUIPOKCUIILHOM TPYIINBI B MOJIEKYJIE CIIUPTOB PA3IHIAIOT
nepBuyHbIe (1), BTopuuHbie (2) U TpeTudHbie (3) cnupThl. B mepBUYHBIX criUp-
Tax aTOM yTIJIepoJia, y KOTOPOTO HAXOJIUTCS THAPOKCUIIbHAS TPYIINa, CBSI3aH C
OJIHUM aTOMOM YTJIEpOJa, BO BTOPUYHBIX CIIUPTAX — C ABYMsI, B TPETUYHBIX —
C TpeMsi aTOMaMu yTiiepoa:

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

OnHOATOMHBIE CIUPTHI SBISAIOTCA U30MEPAMHU IO OTHOIIEHUIO K IIPOCTHIM
a¢dupaMm, KOTOpbIE MPEICTABISIIOT APYroil kiacc coeauHeHuid. Hampumep,
oyranoin-1 (CH3CH,CH2,CH,OH) u austminosiii a3¢pup (CH;CH,OCH,CH3) —
U30MEPBI.

7.2. HOMEHKJIATYPA CIIUPTOB

CoryacHO MEeXIyHApOIHON HOMEHKIIAType Ha3BaHUSI CIIUPTOB 00Opa3yroT-

Csl OT Ha3BaHUM COOTBETCTBYIOIINX YTIEBOAOPOJIOB C MoOaBieHneM cyddukca

-0J1; 1M(dpoil yKa3pIBAIOT aTOM yTIEpoja, MPH KOTOPOM HAXOMMUTCS THIPOK-
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cuibHag rpymnna (tadma. 3). Hymepamnuio yriaepoaHslx aTOMOB HAUHHAIOT C TOTO
KOHIIa, K KOTOpOMY OJIMkKe THIPOKCUIIbHAS TpyIIIa.

YnoTpeOasioT Takke W CTaHAApTHHIE HA3BaHUSl CIUPTOB: METUJIOBBINH,
ATUJIOBBIN, IPOMWIOBBIN, TIIMLIEPUH U IPYTHE.

Tabnuya 3

Tomonornyeckuii psii npeaeTbHbIX OTHOATOMHBIX CITHPTOB
Ha3ssanue cnupra DopmyJa Temneparypa Kunenus
MeTaHou (METHUIIOBBIH ) CH30OH 64,7
DrtaHol (3TUIIOBBIN) C2HsOH 78,3
ITpomanon-1 (IpommMIIOBEIiN) CsH7;OH 97,2
byranon-1 (OyTuioBslii) C4HoOH 117,7
ITentanon-1 (aMuIOBBIN) CsH1:OH 137,8
I'excanou-1 (rekCHIIOBBIN) CsH130H 157,2
I'entanosi-1 (renTusaoBblil) C7H1s0H 176,3
Ob6mas dhopmyna CnH2n+10H

7.3. 2JIEKTPOHHOE CTPOEHHME CIIUPTOB

Mosiekyibl CIUPTOB — 3TO Aunoiau. OHU coaepkaT noJisipHbie cBsizu C —
H, C — O, O — H. Tuntonpabie MoMeHTHI cBsizeii C — O, C «— Hu O «— H
HaIlpaBJICHBI B CTOPOHY 00Jjiee IJIEKTPOOTPHUIIATEILHBIX KUCIOPO/Ia U YIJIepo/Ia.
Pacnpenenenre 4acTUYHO TMOJOKUTEIBHBIX 3apsI0B O+ M YaCTUYHO OTpHIIA-
TEJIbHBIX 3aPsAJI0B O— MPOUCXOIUT TaK:

H

¢5+ e O o+
R—+>C —»0Q «H

T

H

[Monsiprocts cBsizu O — H 6osbie nonspuoctu cBsa3u C — H, Tak kak pas-
HOCTh 3JIEKTPOOTPULIATEILHOCTEN KUCIOPOAAa U BOJAOpOAa OOJIbIIE, YEM pas-
HOCTB JJIEKTPOOTPULATEIBHOCTEN yraepoaa u Bogopoaa. [loatomy atom Bomo-
poia TUIPOKCUIBHOW Tpymnmbl 0ojiee MOJBUKEH IO CPABHEHUIO C JAPYTrUMU
aTOMaMHM BOJIOPOJIA U MOJKET 3amerarbest Ha Metaiul. [lomsaprocts cBsazu O — H
Masia Jyis ee JUCCOIMalii ¢ 00pa3oBaHWEM MOHOB Boaopoaa H' u ciupThl sB-
JIAFOTCSI HEAJIEKTPOJIMTAMH.

7.4. MIOJIYYEHME CIIUPTOB

1. I'maparanus ankeHoB. [Iyrem ruaparaiuu 3TUjieHa B MPOMBIIUICHHO-
CTHU MOJIyYarOT 3TAHOJ.

CH, = CH, + H,0 —9.30°C , cH,CH,0H
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2. T'uapoau3 rajoreHanakanoB. [lpu neiicTBur BOAHOIO pacTBopa Iie-
JIOYX aTOM TaJIOTE€HA B FAJION€HAIKUIIE 3aMEIAeTCs THAPOKCUIIbHON TPYIIIION:

C2HsCl + NaOH —Y— C,HsOH + NaCl
3. Cnenudunyeckue crnocoObI MOJYy4eHUSA METAHOJIA M ITAHOJIA:
CO + 2H, —25MT 5 CH,0H

DTaHoJa NMOMyYaroT Ipu OpokeHuu (hepMeHTAIMU TIIOKO3bl WU Kpaxma-
J1a B IPUCYTCTBUH JIPOKIKEH:

CeH1,0g—dPMerm™t 50, H-0H + 2CO,
7.5. PUSUYECKUE U XUMWYECKHWE CBOICTBA CIIMPTOB

duzuveckue cBoiicTBa. MoJeKynbl CHUPTOB 00pa3yroT BOJOPOJHBIE
cBsi3u. B 0Opa3oBaHUM BOJIOPOJIHBIX CBSI3€M MPUHUMAIOT Y4aCTUE aTOMbI BOJO-
pola W KUCIOpoaa THAPOKCWIBbHBIX rpynil. [loaTomy Temmeparypbl KUIICHUS
CIIMPTOB BBIIIE, YEM TEMIIEPATYPHI KUTIEHUSI COOTBETCTBYIOIINX AJIKAHOB.

o+ 3- o+ o- o+ o-

H-O0..H-O..H-0O

| | |
R R R

Yetbipe HM3MMX crupTa (cM. Tabn. 3) OeclBETHBIE, pACTBOPUMBIEC B BOJIC
KUJKOCTH U UMEIOT MPUATHBIN 3amax. Beicime ciupthl (HaunHas ¢ C12H230OH)
IIPY KOMHATHOM TeMIIEpaType — TBEP/bIE BEILIECTBA.

XuMHYeCKHe CBOMCTBA

1. OnHoaTOMHBIE CIIUPTHI HE 00Jaal0T HU OCHOBHBIMH, HU KUCJIOTHBIMU
cBoiicTBamMu. BogHbie paCTBOPHI CIUPTOB HE U3MEHSIOT IIBET MHIUKATOPOB.

2. B3aumoencTBue ¢ akTUBHBIMH METaIJIaMHU.

2CH3;CH,0H + 2Na — 2CHz — CH, — ONa + H,T

OO6pasyercst aTuaT HATPHsI U BBIJEISETCS BOAOPO/I.

3. B npucyTcTBUM KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI CIUPTHI pearu-
PYIOT C KUCJIOTaMH U 00pa3yrOTCs TaIOT€HOMPOU3BOIHbBIC YTIIEBOAOPOIOB.

CH3 — OH + HCl 280 , CH,CI + H,0

4. B npucyTCTBUU BOJOOTHUMAIOIIMUX BEUIECTB U MPH MOBBIIIEHHOW TEM-
neparype OT MOJIEKYJ CIIUPTOB OTILEIUISIETCS BOJA M 00pa3yrOTCsl HEMPEAEIIb-
HBIE YTJIEBOIOPOIBIL:

CHs — CH, — OH —2140C HSOX , 1y)C = CH, + H,0

[Tpu m30bITKE crimpTa W OoJiee HU3KOW TeMIlepaType IOJIydaroTcs MPOCThIC
3(UpHI:

CHs — CHz — OH + HO — CH, — CHy =240 C B30« , CH, — CH,-O-CH,CH;
(muaTroBsIi 3¢up) + H,O
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5. Oxucnenue cnuptoB. [Ipu okucICHNM TEPBUYHBIX CIIUPTOB 00pa3yroT-
Cs albJErUubl, a IPU OKUCICHUU BTOPUYHBIX CIIMPTOB — KETOHBI.

CHsCH,0H + [0] —L—> CH;-CHO + H,0

CHsCH(OH) — CH + [0] ——> CHy-CO — CHs + H,0

6. BTaHOH I'OPHUT B BO3AYXC CHHCBATBIM IIJIAMCHCM
C,H;OH + 30, —» 2C0O, + 3H,0

[Ipu B3auMOJEHCTBUU C OPraHUYECKUMH KHUCIOTAaMH 00pa3yroTCs CIOKHBIC
3upBbL.

Va O 220 H 7
cHy—cZ - FHOCH,CHs 2125%,  chycl +H,0
O OCzHs

/. CiupThl MOKHO TOJABEPTaTh PEAKIUSIM JIETUIPUPOBAHUS (OTIICIIIICHUS
BOJIOPO/Ia) U ACTUApATAINH (OTILEIUICHUE BOJIbI).
2CH3;-CH,OH —“®* 3 H,C = CH — CH = CH, + 2H,0 + H,T

OO6pa3zyemblii pu 3TON peakiuu OyTtaaueH-1,3 ucHoiab3yeTcs AJis MoJy-
YeHUS OJIMOYTaIMEHOBOTO KayyyKa.

IIpumenenne. MeTaHOJ NMPUMEHSIOT ISl TOMy4YeHHs] (HopMalbIerua,
HEKOTOPBIX KpacuTesel 1 JeKapCTBEHHBIX BEIIECTB.

DTaHOJI MPUMEHSIIOT KaK PaCTBOPUTEh MPU MOJYYCHUU OJICKOJIOHOB, Y-
XOB, JIEKAPCTB, JIAKOB, a TAKXKE JIJISI XpaHEHHUSI aHATOMUYECKUX TpenapaTtoB. OH
MPUMEHSIETCS JUIsl TOJy4eHUsl AUATUIOBOTO 3¢upa, KpacuTeneh, YKCYCHOU
KHUCJIOTBI, O€3/ILIMHOTO IOPOXa.

B menuinuHe sTaHON TpPUMEHSIETCS Kak Je3uHOUIMpYOIee CPeACTBO
U CPEACTBO JII KOMIIPECCOB, MCIIOIb3YETCS NIl MIPUTOTOBIICHUSI SKCTPAKTOB
Y HaCTOEK.

MertaHosl O4€Hb SOBUT: MPUEM BHYTPh 5—10 MJI NPUBOAUT K CIIENOTE,
30 MJI — K CMepTH.

Cucremarnueckoe ymnoTpeOJieHHe ATaHOJa JaKe B MajbIX J103aX MPUBO-
JUT K 3a00JICBAHUIO — aJIKOTOJIN3MY.

7.6. MHOT'OATOMHBIE CITUPTBI

OTwieHrmMKoMb-3Tanano-1,2 (1) u rmmepuH-nponantpuon-1,2,3 (2)
OTHOCATCS COOTBETCTBEHHO K ABYM- U TPEXATOMHBIM NPEEIbHBIM CIIUPTAM:

CH,— OH CH,— OH

| 1) |

CH, - OH CH,—OH (2
|
CH, - OH
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OTUICHIIMKOIb U TIUIEPUH — OECIBETHBIE CUPOINOOOPa3HbIE KHUIKOCTH,
CJIAIKOBATOr0 BKYCa, XOPOIIO PAaCTBOPUMBIE B BOJE. DTUJICHITIMKOIb SIIOBHT.
I'mnepuH TUIPOCKONMYEH, HESNOBUT, JIETKO YCBAUBACTCS OPraHU3MOM.
[TonoO6HO OHOATOMHBIM CHUPTAaM OHHU PEATUPYIOT C AKTUBHBIMHM METAJLIaMH,
raJOr€HOBOJOPOJaMHU, OPIrAHUYECKUMHU U HECOPTraHUYECKUMHU KUCIIOTaMHU.

CH, - OH CH, — ONa
| +2Na— | +H,T
CH, - OH CH, — ONa
CH, - OH CH,CI
| +2HCI — | +2H,0
CH2 — OH CHZCI

CH, - OH CH, — ONO,

| |
C|3H2 ~OH +3HO-NO,—> CH2—-ONO;  +3H,0
|
CH, - OH CH, — ONO;

IIpucyTcTBUE HECKOJIBKUX TMAPOKCUIIBHBIX IPYIIl B MOJIEKYJIaX MHOIO-
aTOMHBIX CIIUPTOB YBEJIUYMBAET MOJBUKHOCTh U CIIOCOOHOCTh K 3aMELLEHUIO
aTOMOB BOJIOPOJA B IMJIPOKCHIIBHBIX Ipynmax. Hampumep, eciu K cBEXenpu-
roToBJI€HHOMY Tuapokcuay menu (1) mpuinte rimuepuH, To oOpa3zyercs pac-
TBOpP SAPKO-CHHETO IBETA — TJIMLEPAT MEAHM. JTO KAayeCTBEHHAs PEaKIus
Ha MHOTOAaTOMHBbIE cIUPThl. OHOATOMHBIE CUPTHI ¢ ruApokcuaoM meau (1)
HE B3aUMOJICUCTBYIOT.

H\
H,C - O -H '.0—$H2
|
C-0: +HO-Cu-OH + HO-CH ————
| ~H |
H,C — OH HO — CH,
H

H,C— O .0-CHy

N

HC_-0:—~ Cu — O-CH + 2H,0

| H |

H,C — OH HO - CH,

I'muniepatr Mmean — KOMIUIEKCHOE COE€IMHEHHE (CTPENKOW MOKa3aHbl XUMH-
YECKHUE CBSI3U, KOTOPBIC 00pa3yrOTCs MO JOHOPHO-AKIIENTOPHOMY MEXaHU3MY).

OTUIICHTIIMKOJIb MPUMEHSETCS JJIsl TIOJIyYEHUs JIaBCaHa — I[EHHOTO CUH-
TETUYECKOTO BOJIOKHA W HCIIOJB3YETCS I MPUTOTOBIICHUS aHTU(PU30B —
HU3KO03aMEep3aroluX JKUAKOCTEH. B MenuuuHe TruuepuH UCHOJb3YeTCs IS
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CMATYEHHUs KOXKHU PYK U IPUTOTOBJIEHUs Ma3en. Kpome Toro, ravuepuH npume-
HAETCS VIS MOTYYEHUsI CUHTETUYECKAX CMOJI M B3pPBhIBYATHIX BEIIECTB, HANPH-
Mep, HUTPOTJIULEPHUHA.

BoOmnPOCHI U YITPAYKHEHU S

1. Kakue BemiectBa Ha3bIBaloTcs cnuptamu? Hanummre obiryto popmyiny
TOMOJIOTHYECKOTO PAJla MPEAETbHBIX OJJTHOATOMHBIX CIIUPTOB.
2. CocTaBbTe CTPYKTYpHBIE (OPMYJIbI BCEX M30MEPHBIX CIIMPTOB, OTBE-
garonux Gopmyie CsHi11OH. HazoBute nx.
3. Kakue ciupThl Ha3bIBAIOTCS:
a) IEpBUYHBIMU;
0) BTOPUYHBIMU;
B) TPETUYHBIMU?
4. Kak enstcesi CUpThl B 3aBUCUMOCTH OT YKCJIa TUIPOKCUIIBHBIX TPYII?
Hanumure hopmyssl 04HO-, ABYX- U TPEXaTOMHBIX CIIUPTOB.
5. Kakue Tumnbl n3oMepun BO3MOXKHBI JUIsI AIKAHOJIOB?
6. CoctaBbTe CTPYKTYypHBIE (DOPMYIIBI CIIUPTOB:
a) 2-meTtmwi0yTaHomna-1;
0) 3,3 quMeTHIIIEHTaHOa-2.
7. O0BsicHUTE, MOYEMYy OJIMH U3 aTOMOB BOJOPOJa B MOJIEKYJIaX OIHO-
ATOMHBIX CITUPTOB ABJIIETCS 00JI€e MOBUKHBIM.
8. Kak u3 mponana MokHO TOIy4uTh mipomnanoii-1? CoctaBpTe ypaBHEHUS
COOTBETCTBYIOIINX PEAKIINMN.
9. [Touemy Temmeparypa KUTIEHUS Y CIUPTOB HAMHOTO BBIIIIE, YEM Y COOT-
BETCTBYIOIIUX YTJIEBOAOPOIOB?
10. Hanumwure peaknuio B3aMMOJEHCTBHS METHJIOBOTO CIHPTa C XJIOPO-
BOJOPOJIOM.
11.Tlpu HarpeBaHUU CMECH ITHIJIOBOTO W TPOIUJIOBOTO CIIHUPTOB C KOH-
[IEHTPUPOBAHHOMN CEPHON KHCIIOTOM 00pa3yeTcs CMEIIaHHbIN ATHIIPOIHIOBIN
a¢up. Kakue eme a¢gups moryt obpazoBarhesi pu 3Tom? Hammmmmre ypaBHe-
HUSI pEaKIUu.
12. Hanummre ypaBHEHHS pEaKIHii, C MOMOIIbI0 KOTOPBHIX MpomnaHo-1
IpeBpaIiaeTcs B MpoOnaHo-2.
13. Kak mosy4aroT METHJIOBBIA M 3TUJIOBBINM criupThl? Hamuimure ypaBHe-
HUSI pEAKLINAN.
14. T ne npUMEHSIOT METAHOJI U ATAHOJI?
15. KakoBo (uszuonornueckoe 1eiCTBUE CIUPTOB?
16. YTo Tako€ STUJICHTJIUKOJb U TIIUIEPUH?
17.Kak XUMHUYECKUM CIIOCOOOM OTJIWYUTh TJIMIIEpUH OT dTaHona? I'ne
MPUMEHSIIOT TJIMIIEPUH U ATUJICHTJIUKOJIb?
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18. Hanummmre ypaBHEHHs peaKIlHii, C MOMOIIBI0 KOTOPBIX MOXHO OCYIIIe-
CTBHUTD CJICYIOIIHE TPEBPAIICHUS:
a) MeTaH — XJIOPMETaH — METAHOJ —> METAHOJIAT HATPHS;
0) MeTaH —> aleTWIEH — 3TWIEH —> 3TaHoJ — OyTamuen-1,3 — OyTan
— Oyten-1 — OyraHoa-2;
B) KapOOHAT KalblMs — KapOWJ KalblUs —> aleTUJIeH —> 3TaHOI —>
XJIOPUCTBINA 3THII —> 3TUIIEH —> STUJICHIJIUKOII.

3ATAYHN

1. Okcun yraepoma (IV), xotopsiii obpasoBancs npu Opoxenuun 100 r
pacTBopa TJIIOKO3bI, MPOMYCTHIM 4Yepe3 TUIpPOKCUIl Kaibius. OOpa3oBaioch
10 r xapOoHaTa Kanblus. BelunciuTe MacCoBYIO JIOJIO TJIOKO3bI B PAacCTBOPE.
(OtBet: 9 %)

2. CKOBKO BO3/yXa MO0 00heMy HEOOXOIMMO ISl COKUTAaHUs | 1 MeTaHoJa
(p=0,80 r/cm®)? (OtBert: 4 M3)

3. CKOJIbKO JIUTPOB PacTBOpA ATaHOJIA C MACCOBOM Jtoyieit ero 96 % mox-
HO monyduth u3 1000 Mm% stmnena (m.y.)? IlmotHocTs sTanoma 0,80 r/cms.
(OtBet: 2673,9 n)

4. CKOJIbKO TPaMMOB METaHOJIa CrOpeJsio, €CIM HpPU 3TOM 00pa3oBaiCs
CO; o6beMoM 56 11 (H.y.)? (OtBer: 80 1)

5. Kakoii makcumanbHblii 00b€M BOAOpPOAA (H.y.) MOXKET ObITh BBIAEIICH
HaTpUEM M3 TIIMLIEPUHA, B3SITOro B konnuectse 1 monb? (OtBet: 33,6 11.)

6. K 10,5 r atritenoBoro yrieBogopoaa npwmiaun 40 T Opoma. Kakora
dbopmyna cnupTta, U3 KOTOPOTO MOIYUYUSIA STUIECHOBBIN yriaeBoaopon? (OTBerT:
CsH7OH)

7. Haiitu monekymsipHyto (GopMyiy ajlKaHOJIa, €CITU MPU B3aUMOCHCTBUN
13,8 r ero ¢ METAINIMYECKUM HATPUEM BBIJICIWIICS BOJAOPOJ, KOTOPOro J0CTa-
TOYHO JJis ruApupoBanus 3,36 i npormmiena. (Oteet: C,HsOH)

8. Ilpu nmerumaparanuu 18 T romosiora MeTaHoJIa 00pa30BajCs yrieBOI0-
pon u 5,4 T BOJBL. YCTAaHOBHUTE MOJICKYJSIPHYIO Maccy U (GOpMyiy CIHpTA.
(OtBert: 60 r/mons, C3HgO)

9.K 16,6 T cMecu 3TaHOMA M TIPOITAHOJA T00ABUIN H30BITOK METaTHYe-
ckoro Hatpus. Beigenunocek 3,36 1 Bomopoaa. OnpenennuTbs MacCOBBIM COCTaB
ucxoaHou cmecu. (OTBet: mpomnanoi — 12 r; atanon — 4,6 1)

8. ®EHOJIbI

deHoJIbl — ATO IMPOU3BOAHBIC apOMATHUUCCKUX YITICBOJOPOOAOB, B MOJIC-
KyJIaX KOTOPBIX OAHA HMJIM HCCKOJIbKO I'MAPOKCHUJIIbBHBIX I'PYIIIT CBA3AHBI C OcH-
30JIbHBIM AJPOM.

D@ S H —» D@ > _OH dbenon (ruapoxcudbeH30:)
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8.1. HOMEHKJIATYPA U U3OMEPUSA ®EHOJIOB

N3BectHbl onHoaTomubie GeHosibl — CeHsOH — denon, CH3CsH4OH —
KpEe30Jbl WU THAPOKCUTONYOJIbI; AByXaroMHble ¢eHosnbl — CegHa(OH), —
TUurupokcnoen3onbl; TpexatoMuble ¢enonbl — CgH3(OH); — Tpuruapok-
cuben3onbl. s (peHosoB BO3MOKHA M30MEPHS MOJOXKEHHUS 3aMecTUTesel
B OCH30JILHOM KOJIblIe U M30Mepusi 00koBoi 1ern. Hampumep: o-kpesoi (1),
M-Kpe3oa (2) n-kpeson (3); aByxatroMuble GeHOIbl — 1,2 AUTHIPOKCUOCH3O0IT
(4); 1,3 quruapoxcudenson (5), 1,4 nuruapoxcnden3on (6).

OH OH OH
/CH3
WO @O @O
CHs;
CH3
OH OH OH
OH
-
@O ®) @ ® | O
OH
OH

8.2. QJIEKTPOHHOE CTPOEHHUE ®EHOJIA

N ETO ITIOJIYYEHME
DJIEKTPOHHOE CTpOeHMe. beH30iabHOe KolbLo B (e- '.C; Y
HoJIe 00J1aJlaeT CBOMCTBOM MPUTATHBATH K ceO€ 3IEKTPOHBI y
aToMa KUCJIOpOJa TMAPOKCUIIbHOM rpynnbl. CMelleHUe He- 1

MOJICJICHHOM Taphl DJICKTPOHOB aTOMa KUCJIOPOJa B CTOPOHY
OEH30JIBHOTO KOJbI[A YBEJIMYUBACT TOJSIPHOCTh CBsA3U O |
O — H. Bogopoauslii aToM CTaHOBUTCSI Oojiee MOABMXKHBIM 5
U PEAKIIMOHHOCIIOCOOHBIM. ['MIpOKCUIIbHAS TpyMa JiejiaeT
aTOMBI BOIopoAa 0oJiee MOABMKHBIMU B TIOJIOXKEHUSX 2, 4, 6 4
OCH30JbHOTO KOJbIIa. TakuM 00pa3oM, UMEET MECTO B3aHUMHOE BIIMSHHE aTO-
MOB B MoOJjeKyyie (eHona. DTO B3aUMHOE BIHMSHUE OTPaKaeTcs Ha CBOMCTBAX
denouna.

Hosydyenue. OeHON BBIACHAIOT U3 KAMEHHOYTOJIBHOM CMOJIBI IIPU KOKCO-
BaHUU KaMEHHOTO yriis. Pa3paboTaHbl U CHHTETUYECKHE METOIBI MOIYYCHUS
denouna.
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8.3. PUSUNYECKUE U XUMHWYECKHWE CBOUCTBA ®EHOJIA

dusnueckue cpoiicrBa. enon — OeclBETHOE, KPUCTATUIMYECKOE BEIIle-
CTBO C XapakTepHbIM 3amaxoMm. [Ipm KOMHaTHON TeMIiepaType MIOXO0 pacTBO-
psieTcs B Bojie, HO mipu 70 °C pacTBOpsieTCst B BOJE B JIFOOBIX COOTHOIICHUSIX.

Xumnyeckue cBoiicrBa. O0yclnoBIeHbl MPUCYTCTBUEM B MOJeKyie (e-
HOJIa TUAPOKCUIILHOM TpYMIbl U OEH30JIBHOTO KOJIBIIA.

1. Peakuuu ¢ yyactreM TMAPOKCUIBHOM TPYIIIBI.

a) ®enou (1) B BOOHBIX pacTBOpax JUCCOMHMHPYET U 00pazyeT (HEHOAT-
HOHHI (2).

(S0 =2 S > 0+H

1) @)

[TosTomMy (eHOT HA3BIBAIOT U KapOOIOBOM KUCIOTOM.
0) BzaumopeiictBue co menodamu ¢ oopazoBanreM (HeHoATOB. CIUPTHI
CO IIIeJI0YaMHU HE pearupyror.

(S SN
>— OH + NaOH —_ <> >~ ONa + H,0

B) BBaI/IMOIIGI/ICTBHG C aKTUBHBIMH MCTAJlJIaMH C O6p830BaHHeM (beHOJBITOB.

2 >—OH+2Na — 2 < >-ONa+H;,T

CDGHOJI}ITBI JICTKO pasjiararoTcAa IIpu I[GI/ICTBI/II/I kuciior. denon — Ooiee
cinabas KHUCJIOTA, YCM YI'OJIbHA.

<= S S-ONa+H,0+C0, — <> S OH + NaHCO;

2. Peakiuu ¢ yyactueM OEH30JIbHOTO KOJIbIIA.

Peakuuu 3amerienusi B O€H301bHOM KOJbIe (DEHOJA UAYT Jerde, 4eM y
O0eH3011a, U B 00Jiee MATKUX YCIIOBHUSIX.

a) BzaumoneiicTBue ¢ GpoMHOM BOIOI:

Br
i
{ < >-0H+3Br, — Br - \\/—OH + 3HBr
Br

2,4,6-TpubpomMdeHOI TII0X0 PACTBOPUM B BOJIC U BBIMAIAET B 0CAIOK, TTOITOMY
peakius ero o0pa3oBaHUs MOXKET CIYKUTh JJIsl OOHApyKeHus PeHoa.
0) HurpoBanue. O0pasyercs NUKpUHOBAsI KUCIIOTA.

~
/ 2504 / N
\ / OH +3HO-NO; —— O,N- N > >—0H +3H0
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JIJisi Ka4eCTBEHHOTO ompeseeHus: (heHona B BOAHBIX PAaCTBOPAX MCIOJIb-
3y10T ero B3aumojeiicteue ¢ xmopuaom xenesza (I11)FeCls. O6pasyetcst puose-
TOBas OKpacka pacTBopa.

Ipumenenne. OeHON MPUMEHSIOT IS TTPOU3BOCTBA QeHOIPOpPMaThIC-
THJIHBIX TJJaCTMAcC, KpacUTENeH, JIEKapCTB, B3PBIBUATHIX BEIIECTB M JIPYTHX
npoAyKTOB. DEHO TOKCHYCH, BHI3BIBACT 0KOTH KOXKU U TIPUMEHSIETCS B MEIIH-
IIHE KaK aHTHCEITHK.

BonprOCHI U YIIPAYKHEHU S

1. Yto Taxoe ¢enonpi? Uem (eHONIBI OTAUYAIOTCS OT ApOMATUYECKUX
CIUPTOB 10 XHMUYECKOMY CTPOCHHUIO?

2. Kakue Turbl 130MepUH U3BECTHBI 1151 (DEHOJIOB?

3. Hanmummmre opmynbl 0JHO- ¥ IBYXaTOMHBIX (PEHOJIOB.

4. O0BSICHUTE B3AaMMHOE BIIUSIHHE aTOMOB B MOJIeKyJe (eHoa.

5. Nmeetcs BemecTBO CIEAYIOMIErO CTPOSHUS:

HO - O ™ _ CH,OH

Kak oHo Oyner B3auMOJIeiCTBOBATh: a) C HATpUEM; ©) C TUIPOKCUIOM
Hatpua? Hanumure ypaBHEHHS peakiuil.
6. Hanummre cTpykTypHBIE (POPMYIIBI COCTUHEHUIN:
a) M-HUTpO(EeHOT; B) 0-KPE30;
0) n-Opomdenou; r) 2,6-mumMetniieHo.

/. Hanuivre ypaBHEHUS peakiuil 1Jis MpeBpaIieHus:

CaC,; - CHy, »>CeHe — C5H5BI' —> C6H5OH —> CﬁHzBr?,OH

3ATAUN

1. BpoMHas Boia, KOTopasi COAEPKHUT 6 T OpoMa, TOTHOCTHIO MPOpPEarupo-
Bajia ¢ 23,5 r BoAHOro pactBopa genoina. Onpenenure MacCoByIO 00 (eHo-
na B pactBope. (OTBeT: 5%)

2. [Tpu neirpanuzamuu 100 r BogHOTO pactBopa ¢eHosa notpedoBagoch
25 MJ1 pacTBOpa rHAPOKCHIA Kalus ¢ MaccoBol aonei ero 40 % (p = 1,4 r/mn).
CkoJibko OpoMHOI BoABI ¢ MaccoBOi fgoseit opoma 1 % nano npunuts k 100 r
pactBopa (enosa, 4ToObI Bech eHon npopearuponain? (OTeet: 12 kr)

3. [Ipu geiicTBUM M30BITKAa HATPUSL HA CMECh ATaHOJA U (PeHOJIa BbIACIIH-
nock 6,72 1 Bogopoaa (H.y.). st moaHON HEHTpanu3aluu dTON K€ CMECH To-
TpeboBaIoCh 25 MJT pacTBOpa TMAPOKCHIA Kallus ¢ ero MaccoBoil mosneit 40 %
(p=1,4 /™). Onpenenure coctaB ucxoaHou cmecu (B % mo macce). (OTBer:
40,6 % C2H5OH; 59,4 % C6H5OH)
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TECTOBBIM CAMOKOHTPOJIb I1IO TEME
«CrmuPTBI. ®EHOJIBI»

1. Ykaxute o011yt0 opmMysy IpeaeIbHbIX OJHOATOMHBIX CITUPTOB:
a) CnH2n+1OH; 6) CnH2n+20H; B) CnHZnOH; F) Can+1OH.

2. Oxapaxrepusyiite coenunenue CHz; — CH(OH) — CH, — CHa:
a) mpeieNbHbIN OJTHOATOMHBIN CITUPT;
0) IByXaTOMHBIN CIIUPT;
B) Oytanou-1;
r) OyTaHon-2.

3. B Monekyne riuuepuHa coaepKUTCs:
a) TpU NIEPBUYHBIC TUAPOKCUIIBHBIE TPYIIIIBI;
0) Tpu BTOPUYHBIE THIPOKCUIIBHBIE TPYTIIIIBI;
B) OJIHA NIEPBUYHAS U JBE€ BTOPUYHBIE TUAPOKCUIIBHBIE TPYIIIBI;
I) JIB€ IEPBUYHBIE U OJJHA BTOPUYHAS TMIPOKCUIIbHAS TPYIIIBI.

4. Yxaxxute BTOPHUYHBIC CITUPTBI:

a) 2 MmeTun-0yraHos-1, B) I'€KCaHOJI-2,;

0) rexcanoi-1, r) 2,2-TUMeTHIITIEHTaHOJI-3.
5. YKaxuTe TPETUYHBIN CIIUPT:

a) Oyranoun-1; B) 2-METHIINPOIIAHON-2;

0) OyTanon-2; r) mponaHo-1.

6. Kakue Buapl M30MEepUH BO3MOXKHBI JUIS TPEICIBbHBIX OJHOATOMHBIX
CIIUPTOB:
a) [UC-TPaHC-U30MEPHS;
0) n3omepus MOJNOKEHUS THIPOKCUIIBHOW TPYTIIIBL;
B) U30MEPHUSI YTIIEPOJHOTO CKEJIETa;
) U30MEepUsl KJIAcCy MPOCThIX IPUPOB?

7. CKOJIbKO M30MEPHBIX CTUPTOB oTBedaeT obmeh Gpopmyne C4HyOH:
a) 1, 0) 2; B) 3; r) 4?
8. Ykaxxure u30Mephl:
a) CH3CH,OCH,CHz3;
6) CH3—CH2 — CHz —CHzOH;
B) CH3—CH(OH)—CH2CH3;
F) CH3—OCH2CH2CH3.

9. Vkaxkute apoMaTU4ECKUN CIIUPT:

CH, - CH
a) C6H5OH; 6) C2H5OH; F) C6H5CH20H; B) | |

OH OH
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10.

11.

12.

13.

14,

B BOJIE:

15.

16.

VYkaxxute crmocoObl MPOMBIIIIEHHOTO TOMyYeHUSI TaHOJIA!
a) ruapaTaIus aleTUICHa;

0) ruaparanys dTUICHA;

B) OpO’KEHHE TITIOKO3HI.

I') THAPOJIN3 FaJOTeHAJIKUIOB BOAHBIM PACTBOPOM IIETIOYH.

Kaxkwue peakiiuu BeayT Kk 00pa3oBaHUIO STHIICHTIIUKOJIS:

a) OKHCJICHHE TUJICHA pAaCTBOPOM IIepMaHTraHaTa KaJlus;

0) ruaparanus aneTUIICHa;

B) B3auMojieiicTBUE 1,2-AuXJIOpITaHa ¢ BOJHBIM PACTBOPOM IIIEJIOYH;
r) JeruApaTanus riaunepuHa?

MeTaHoJ U 3TaHOJ PACTBOPSIOTCS B BOJE Oyiaroaapsi:
a) KUCJIOW PUPOJIE;

0) Qucconrayu BOJbL;

B) TOJISIPHOM TUJIPOKCUIILHOM TPYIIIIE;

) IPUCYTCTBUIO AJIKUJIbHBIX TPYIII.

OxapakTepu3yiTe CBOWCTBA IIIUIIEPUHA:

a) BsA3Kasi U OECIBETHASI KUJIKOCTD;

0) XOpOILIO paCTBOPUM B BOJIE;

B) UMEET CJIaJIKOBATHII BKYC;

) HESIZIOBUT U JIETKO YCBAUBAECTCSl OPTaHU3MOM.

VYKakuTe coeMHEHUE, KOTOPOE MMEET HaHOOJIBIIYI0O PACTBOPUMOCTh

a) STUJICHIJINKOJIb; B) OyTtaHoi-1;

0) OyTaH; r) neHTaHomu-1.

VYKaXuTe BeIlecTBa, C KOTOPBIMH pearupyer TIUIEpUH:
a) HaTpui;

0) a30THas KMCJIOTA;

B) MC/Ib;

I') CBEKEOCAKICHHBIN TUIPOKCUI METH.

CKOJIbKO MPOCTBIX IPUPOB 00pa3yeTcst Mpu HarpeBaHWU CMECU METa-

HOJIa, TAHOJIA U CEPHOM KHUCIOTHI IpH TeMiiepatype Huxe 140 °C:

17.

a) 1, 0) 2; B) 3; r) 4?

VYKaxuTe BEIeCTBa, C KOTOPBIMU PEArupyeT 3TAHOJI MPU ONpPeaeiCH-

HBIX YCJIIOBHUAX!

18.

a) YKCyCHasi KHCJIOTa; B) METaHO;

0) a30THas KUCJOTA; I') TUAPOKCHUJ HATPHSL.

[Ipu B3anMoeHCTBUM C HEKOTOPBHIMU BEILIECTBAMM 3TAHOJ 00pa3yer:
a) CJII0XHBbIE dPUPHI; B) all€TaJbJCTU/;

0) oTUIIEH; ) IpOCThI€ d(PUPHI.
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19. Vkaxute, Kakue BEmecTBa 0Opa3yrOTCs MPU HArpEeBaHUM CIIHPTOB C
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTOM:
a) aJKOTOJISITHI; B) MPOCTHIE A(DUPHI;
0) aabJIeTUIbI; I') STUJICHOBBIE YTJIEBOAOPO/IBI.

20. Yxaxxute 00JacTH NPUMEHEHHS 3TaHOJIA!
a) noixydyenue Oyraauena-1,3;
0) mosydeHue JUITHUIOBOTO hUpa;
B) JIe3MH(UIIUPYIOIIEE CPEACTBO B MEIUITHE;
I') PACTBOPUTED.

21. Yxaxure 001acTd MPUMEHEHHUS TIIUIEPHUHA:
a) IPOU3BOJICTBO B3PbIBUATHIX BEILIECTB;
0) IpUrOTOBJIIEHUE MA3EH;
B) JIJIs1 TOJIYYEHUS] CHHTETUYECKOTO BOJIOKHA-JIABCAHA;

I') TOILINBO.

22. Yxaxute (HopMyJbl CIIUPTOB:
a) CH3—CH(OH)CH3; B) CeHsCHzOH;
6) CH3—C6H4—OH; F) HO—C6H4—OH.

23. Oxapaktepusyiite cBoicTBa (peHoma:
a) OeCIIBETHOE KPUCTALITUYECKOE BEIIECTRO;
0) SI0BUTOE BEILIECTBO;
B) BBI3BIBACT OJKOTH KOXKU;
I') aHTUCEIITHK.

24. YxaxxuTe BEIIeCTBa, C KOTOPBIMH pearupyeT (heHOT:
a) a30THas KUCJIOTa; B) OpoMHas BOJa;
0) Opowm; r) KapOOHAT KaJIbITHSI.

25. YVkaxure BCIUICCTBA, KOTOPLIC PCArupyroT C TMAPOKCUIAOM HATPUA:
a) CH30H; 6) C5H5CH20H; B) C6H5OH; F) CH3—C6H4—OH.

26. YKaXuTe peakiiiy, B KOTOPHIX MPOSBIISIIOTCS CIa00KUCIOTHBIE CBOM-
cTBa (heHona:
a) JUCCOIMAIIMsI B BOJHBIX PACTBOPAX;
0) ruApUpOBaHHKE;
B) B3aUMOJICHCTBUE C HATPUEM;
I') B3aUMOJICUCTBUE C TUIPOKCHUIOM HATPHSI.

2. bpoMHas Boaa pearupyet ¢ GeHOJIOM C 00pa30BaHUEM:
a) 6pombOeH3071a; B) 1,3-mubpomdenona;
0) 1,2-nudpomdenona; r) 2,4,6-Tpudpomdenona.

28.23 r METAJLTMYECKOT0 HATPUS pearupyer ¢ peHosoM ¢ 006pazoBaHUEM:
a) OJTHOTO MOJIb KMCJIOPO/Ia;  B) MOJIOBUHBI MOJIb BOJOPOJIA;
0) OJTHOTO MOJIb BOJIOPOAA; I) IBYX MOJIb BOJOPO/A.
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29. JIns1 kauecTBEHHOTO OOHapyXeHHsI (PEeHOIa NCTIOIB3YIOT:
a) pacTBOp THAPOKCUA aMMOHMUS;
0) OpoMHYIO BOJTY;
B) pacTtBop xjopHoro xene3a (111);
) pacTBOp Hoja.

30. Ykaxute obsactu npuMeHeHus ¢heHona:
a) NOJIy4eHHE KpacuTeNlel 1 JIeKapCTB;
0) nonmyuenue ¢peHoapopMaIbACTHAHBIX IIACTMACC;
B) MOJy4YE€HHUE YKCYCHOT'O aJIbJIETUA;
r) OaKTepUILIMIHOE CPECTRO.

9. ATBJAETUJBI

AJBJIETUIBI — 3TO OPTAaHUYECKHUE BEIIECTBA, MOJIEKYJIbI KOTOPBIX COJIEp-

-0
XKaT QYHKIMOHAIBHYIO TPYIIY aTOMOB — C \/ COCIMHEHHYIO C YIJIEBO-

H,
TOpoJHBIM pagukanioM. Oomas GopMyna nmpeaeabHbIX (HACBIIMICHHBIX) alib/le-

=
TMa0B CnH2n+1C \

I'pynma — C — Ha3biBaeTcsa KapOOHUIIBHOU IPYIIIOM.
Il

O

BemecTBa, coneprxariyue KapOOHMUIBHYIO TPYIIITY, CBI3aHHYIO C ABYMS YT-
JIEBOJIOPOJIHBIMU paIMKajIaMU, Ha3bIBatOTCs KeTtoHamu. OO0mias ¢hopmyiia KeTo-
HOB: R-C-R

I
O

Panukaibl MOryT ObITh OJJMHAKOBBIMU U Pa3IMYHBIMU.
9.1. HOMEHKJIATYPA U U3OMEPUS AJIBJAETU1IOB

Ha3zBanus anpaernmoB oOpa3yroTcs OT Ha3BaHUM COOTBETCTBYIOIIUX Op-
FaHUYECKUX KHUCJIOT, B KOTOPbIE OHU MPEBPAIIAIOTCS MIPU OKUCIECHUU (MypaBb-
WHBIN aJIbJIETU]T; YKCYCHBIN albaerull U T. 11.). [To MexayHapoqHOl HOMEHKIIa-
Type Ha3BaHUS albJCTHUIOB OOPa3yrOTCSs OT Ha3BaHUW COOTBETCTBYIOIINX
YTIIEBOJ0POAOB Mpu oMot cyddukca -anb. Hymepanuio HauMHAIOT ¢ albe-

O

2 1

. ] =
rugHoi rpynnel. Hampumep: CH;— C|H2 -C

2-METHIIIPOIIaHAIb

CHjs
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AIbJIeTU]IbI UMEIOT TOJIBKO OJIHA BUJl U30MEPUH — H30MEPUsl YIiIepo.i-
HOM nenu. Anpaeruabl usomepHsl ketonaMm. Hanpumep: CH3;—CH,—CHO (mpo-
nanainb) U CH3—CO-CH3 (mponaHOH WM NUMETHIIKETOH, alleTOH) SIBJISIOTCS
uzomepamu. Ouu umerot oouyto hopmyny CsHgO.

Baxkneiiime anpaeruasl M UX Ha3BaHUA JaHbI B TA0II. 4.

Tabnuya 4
I'omosornueckuii psii npeaeibHbIX AJIbIeTHI0B
Haspanue ajabaeruga dopmyaa TeMnepaT);pa
Kunenus, °C
Metanans (MypaBbUHBIN = O
H-C { -19
anpaeru, GopMabIaeTHI) H
DOtaHanb (YKCYCHBIHN albIeru =0
’ CHs-C < +21
areTaabIaeTu1) H
[Tponanans (IPOMUOHOBBIMA =0
CHs;-CH,-C < +50
abACTUT) H
byranane (MacnsHbIi = O
CH3s-CH, -CH,- C < +75
abACTU) H
[TenTanans (BaJiepHaHOBBII =0
CH3;—CH, -CH,—CH»>— C 4 +120
abACTU) H

DJIEKTPOHHOE CTPOeHHe KapOOHWIILHOM TPyMIbl n300pakeHo Ha puc. 11.
AToMm yriepojia KapOOHUILHOM TPYMIBI COCIMHEH C TPEMS IPYTUMHU aTOMaMH.
On oOpasyeT ¢ HUMU G-CBSI3M, KOTOPBIC JIEKAT B OJHOM TUIOCKOCTH M YTJIBI
Mexay HuMu 120°. D10 03HayaeT, 4TO aToM yrjiepoja KapOOHUIILHOM TPYIIIbI
HaXOJIHUTCA B COCTOSHUHM Sp>-ruopuan3anuy. HernOpuan3upoBaHHOe 001aKO P-
AJIEKTPOHA aToMa yrjiepoja M 00JIaKo p-dJIEKTpOHA aToMa Kuciaoponaa (apyrou
AJIEKTPOH 3TOT0 aTOMa Y4acTBYET B yCTaHOBJIEHUH G-cBsizu C — O) oOpazyror

T-CBA3b.

|
—

<

Puc. 11. ObpazoBanue G- u n-cBsi3ell B KapOOHMIBHOM TPYIINE aJIbJIErH10B
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JIBoiiHas CBSI3b KapOOHWJIBHOM TPYINIbl OTIMYAETCS OT JBOMHOM CBSI3U
STUJICHOBBIX YIJIEBOAOPOJOB. B KapOOHMIBHOW TpymIie 3JIEKTPOHHOE O0IaKo
T-CBSI3M CMEINAETCSd B CTOPOHY aToMa KHCJIOPOJa, IO3TOMY aTOM yTriepoja
NpUOOpETaeT YaCTUYHBIN MOJOKUTEIBHBIN, 8 aTOM KHCIOpPOJia — YaCTHUHBIH
OTPULIATEIIBLHBIN 3apsi:

o— oo
0 .°0"
R-C wim REC®

H
H
9.2. IIOJIYYEHMUE AJIBJIETU10B

OOmuii cnocod MOoIydeHUs! aJbJETHJIOB — 3TO OKHUCIEHHE MEPBUYHBIX
cnuptoB okcugom menu (1), mepoxkcuaom Bogopoaa, EpMaHraHATOM Kallus U
OPYTUMU OKUCIIUTEISIMHU:

-0
R-CH,-OH+[0O] > R-C \/ +H,0
H
HpI/I KAaTaAJIUTHYICCKOM OKHCJICHHHN MCTAHOJIa KHUCIOPOAOM BO3AyXa IIOJIY-
YHarT MCTaHaAJIb.

Cu,Ag

0
2CH;OH +0, JH-C f +2H,0

H
MeTtananb MMOJYYaroT U IIPHU KATAIUTHUICCKOM OKHMCJICHUMW MCTaHa:

00°C

CH,4 +0O»

@)
H-C 2~ +H,0
H
OtaHanp nojiyvaroT no peakiuu M. I'. Kyudeposa:
HC =CH + H,0 —£~ ,CH; - CHO
WJTU TIPY KaTATUTHYECKOM OKUCJICHUH STHJICHA!

2CH, = CH, + 0,—PdCL+CuCl._ 5cH.cHO

9.3. PU3NYECKHAE U XUMAYECKHAE CBOMCTBA
AJBJAETHIOB

®dusnueckue cpoiicrBa. U3 anpnerugoB cM. (Tabn. 4) TOJIBKO MeTa-
Hallb — ra3, IpyTrue ajibJeTU/ibl — KUJIKOCTH, BBICIIIHNE aJIbJETHU/IBI — TBEPJbIC
BellecTBa. Husmime anpaerujibl UMEIOT PE3KHil 3amax, BBICIINUE allbJAETH]Ibl
Cg—C12 — nymmcteie BemiecTBa. HauanbHble WieHBI psiia pACTBOPUMEI B BOJIE,
C TIOBBIIIEHUEM MOJIEKYJIIPHOW MAacChl paCTBOPUMOCTH aJIbJAETHIOB YMEHbIIIA-
eTCsl, BBICIIME albJCTHAbBl B BOJE HEpacTBOpUMBI. Bce ambaeruabl pacTBOpS-
IOTCSI B OPTaHUYECKUX PACTBOPUTEIAX.

ATNBJIETUIBI pa3pakalOT CIM3UCTBIE OOOJOYKH TJla3 U BEPXHUX JbIXa-
TEJIbHBIX ITyTEH.
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XuMH4YecKHe CBONCTBA.

1. Peaktiun okuCIeHUS. AJBIETHABI JIETKO OKUCISIOTCA O KapOOHOBBIX
KHCJIOT C TEM K€ YMCJIOM YIJIEPOJHBIX aTOMOB PA3JUYHBIMH OKHCIUTEISIMHU
IIpY HarpeBaHUM:

O t>,NH,OH O
R-C 27 +AgO CH:-CZ ~ +2Agl (1)
H OH
O t0 O
R-C T +2Cu0OH) —» R-C 2~ +2CUOH+H,0 (2)
H OH
2CUOH —“—Cu,0 + H;0
JKEIITHIN KpaCHBIN

Peaknuu ¢ aMMuauHbIiM pacTBOpoM okcuzaa cepedpa () m rugpokcuaom
menu (1) — xavecTBeHHbIe peakMM Ha anbaeruasl. Peakius (1) Ha3pIBaeTCs
peakiuen «cepeOpsiHOro 3epKajay.

2. Peakiiuu npucoenunenus. OOBSCHSAIOTCS MPUCYTCTBUEM B KapOOHUIIb-
HOH TpyIIe T-CBSA3M, KOTOpas Jierko paspyiaercs. [Io MecTy ee pazpyuieHus
MIPUCOETUHSAIOTCA aTOMBI U @TOMHBIE TPYIIIIbI

0O Ni(Pt)

H-C f +Hy——  » CH;OH
H
@) Ni(Pt
CH;—C f WH, _CO CHsCH,OH
H

IIpumenenne. Metananp (popmanbaeru) UCHOIb3YETCS ISl OTyUEHUs
dbenondopmMaabAETUIHON CMOJBI U JICKAPCTBEHHBIX COCIUHEHUM, I TyOre-
HUSI KOXK U cepeOpeHust 3epkai. BoaHslil pacTBop popmalnibieruia ¢ MacCoBOM
nosiert anbaeruga 40 % HaszpiBaeTcs GopmanivHoM. DopmanuH HUCOIb3yeTcs
JUTISL COXPAHEHUS aHATOMHYECKHUX IMpEenaparoB. JTaHalb UCMIOIb3YETCS IS MO-
Jy4EeHUsI YKCYCHOW KHCIIOTBHI. AJIBAETHIBI C COAEPKaHUEM ATOMOB YIJepoAaa
C7—C16 IpUMEHAIOTCS B TAP(PIOMEPUHU.

BoOmrPOCHI U YIIPAYXKHEHU S

1. Yto Takoe:
a) albJCTUIBI;
0) KeTOHBI?
2. Kaxk pacnpenensitores 3apsinbl B rpynne C = O?
3. Uem otnuvaetcsi nBOWHAs CBsI3b KapOoHWIbHOU Tpynnel > C = O or
nBouHOoM cBs13u > C = C < B ankeHax”?
4. Kakue BUAbI ”30MEPUH BO3MOKHBI JIS1 aTbJIETHU]I0B?
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5. [laliTe Ha3BaHWE MO MEXAYHAPOJIHON HOMEHKJIATYpE CIECIYIOLIUM allb-
JETUIaM:

0 0
a) CHy-CH-CH, C 7 6) CHy-CH, C £
| H H
CHs
-0
) CHy-CH-CH-C z ° r) CHs—?H—ﬁH—CHz—C\/H
H
CH3 CHS CZHS
CHs
| 0

7)) CH-CH, C &
| S H
CHs
6. Kakue BemecTBa 00pa3yroTCs Py OKUCIICHUH aTbICTHIOB?
/. Kakue BemniecTBa oOpa3yroTCsi MpU MPUCOETUHEHUHN BOJOpoJa (TUIPHU-
POBaHUM) K abAeTHIAM?
8. Kakme peakium MCIONB3YIOTCS sl KAY€CTBEHHOTO OIPEACIICHUS allb-
JIETU]I0B?
9. Uto Takoe hopmMajIuH U I/ie OH IPUMEHSETCS?
10. Kak u3 sTaHans mojay4duTh B JiBe cTaauu OpomdTan? Hamummre ypas-
HEHUS PEaKLINM.
11. Kak MOxkHO JBYMS criocobamu JI0KazaTh, YTO B JAaHHOM PacTBOPE CO-
nepkutcs anpaerua? Hanummre ypaBHEHUS peakiyil.
12.Kak OTIWYUTH TIWLEPUH OT albJIeTHia C TOMOIIBI0 THIPOKCHIA
meau (11)?
13. Hanumwure ypaBHEHHS peaKIHUid, TPU TOMOIIM KOTOPBIX MOXKHO OCY-
IECTBUTH CIEAYIOIINAE MPEBPAILICHUSA:
-0
a)Ca— CaC;, > HC=CH —->CH3;-C <H
6) C4H10 — CzHe — C2H5C1 —> C2H5OH — CHgCHO
B) CH; —» HCHO — CH30H — CH;Cl
F) CH4 — C2H2 — CH3CHO — CHgCHzOH — CHgCHzBI‘ —
C2H4 — CH3CH20H —> CHgCHO

3A1AUN

1. CkonbKO TPaMMOB TMPOTAHAISI OKUCIUTCS B PEAKIIMH «CepeOpsHOTOo
3epkayiay mpu ogHoBpeMeHHOM BoccTaHoBiennu 0,01 momnb cepedpa? (OTBer:
0,29 1)

2. ®opmanbaerua, oOpa3yroIINCsS MPU OKUCICHUU 2 MOJIb METaHOJIa,
pactBopwin B 100 T Bombl. KakoBa maccoBasi oy (popMambierujia B 3TOM
pactBope? (OtBet: 37,5 %)

64



3. OquH aUTp ra3000pa3HOrO OPraHMYECKOro COCAMHEHHUS (H.y.) UMEeT
maccy 1,34 r. MaccoBble A07U yriepojia, BOJOpOJa U KHUCIOPOJa COOTBET-
ctBeHHO paBHbl 40 %, 6,7 % u 53,3 %. YcraHoBure Ghopmyay COeAUHEHUS.
(OtBet: CH20)

4. JIns KaTallUTAYECKOTro ruipupoBanusg 17,8 T cmecu MeTaHans U 3Ta-
Hajis 70 cnupToB norpedoBanochk 11,2 1 Bomopona. Onpeaenutb MacCoBYIO
noiro  anpaerugoB B cmecu. (OtBer: meraHanmp — 50,56 %; sTaHamp —
49,44 %)

5. IIpu B3aumonetictBum 1,74 T cMecH 3TaHAISA U TICHTAHAIS ¢ U30BITKOM
aMMHa4YHOTO pacTBOpa OKcHaa cepedpa oOpazoBasoch 6,48 T METAIITMIECKOTO
cepebpa. OnpenenuTs MacCOBYIO JOJIO ainbAeTuaoB B cmecu (B %). (OtBerT:
MetaHainb — 50,57 %; nenranans — 49,43 %)

6. CKOTbKO KHJIOTPAaMMOB JTaHajsl MOXHO TMOJIYYUTh TIO METOIY
M. T'. KyuepoBa u3 900 Kr TeXHUYECKOTO KapOuia KaJblMsl, €CIIU IPUMECH B
HeM coctaBisitoT 10 %? Beixox stanans paBeH 80 % OT paccUMTaHHOTO IO
ypaBHeHuIo peakuuu. (OTBet: 445,5 Kr)

10. KAPBOHOBBIE KUCJIOTbI

Kap6OHOBI>IC KHUCJIOTBI — 3TO OPraHHYCCKHUC BCIUICCTBA, MOJICKYJIBI KOTO-
PBIX COACPIKAT OAHY HIIKM HCCKOJIBKO Kap6OKCI/IJII>HI>IX I'PYIIIL

@)

OH,

COCIMHEHHBIX C YIJICBOJOPOIHBIM PaJuKaoM. B 3aBHCMMOCTH OT YHCIIa Kap-
OOKCHUJIBHBIX TPYMI B MOJIEKYJIe pa3IndyaroT KHCIOTHI OJJHOOCHOBHEBIE, JIBYXOC-
HOBHBIC U T. JI. Ps/1 OTHOOCHOBHBIX IIPEACIIbHBIX KapOOHOBBIX KHCJIOT IPUBE-
Iie” B Tad. 5.

=
-Cc<

Tabnuya 5
BaxHeiiue 0JHOOCHOBHBIE NMpeAeTbHbIe KHCJIOThI
Ha3Banue Kuca0ThI ®opmyaa Temmepatypa
knneHust, °C

MeTaHoBasl WM MypaBbHHOBAs H - COOH 101
DTaHOBAas WJIK YKCYCHAas CHs - COOH 118
ITponaHoBasi UM MPONMUOHOBAS CH3 - CHz - COOH 141
byranoBas unu macisiHas CH3 — CH; — CH2 — COOH 163
[lenTanoBas M BajepruaHoBast CH3-CH>—CH>—CH,—COOH 186
I'excaHoBas UM KanpoHOBas CHz — (CH2)s — COOH 205
["enrraHoBas WIIM DHAHTOBAS CH3 — (CH»2)s — COOH 223
I'ekcanexkanoBas win naabmutiHOBas | CHz — (CH2)14 — COOH
['entagexaHoBasi MJIM MaprapuHOBas CHs — (CH2)15 — COOH TBEPAIC
OKTaJIeKaHOBasl WJIN CTEAPHHOBASI CHs — (CH2)16 — COOH pemectsa
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K 1aByXOCHOBHOHM MpEAEIbHONM KHCIOTE OTHOCUTCS IABEJIEBAsl KHUCIIOTA
HOOC—COOH. B 3aBucuMOCTH OT HMPUPOJBI paguKalia B KUCIOTE KHCIOTHI
KJaccu(UIMPYIOT Ha MpeneibHble, HempeneabHble W apomaruueckue. [Ipe-
JeNbHBIE MOHOKapOOHOBBIE (OJTHOOCHOBHBIE) KUCIOTHI UMEIOT 001yt (opMyITy

CaHons C Z ©
OH

10.1. HOMEHKJIATYPA U U3OMEPUSA

[lo MexayHapoIHOH HOMEHKJIAType Ha3BaHUS KHUCIOT 0Opa3yrT OT
HA3BaHU COOTBETCTBYIOIIMX VYTJIEBOJOPOJOB C TNPUCBOCHHEM OKOHYAHMS
-oBasi U cioBa «kuciota». Hanpumep: meranoBasa kucinora H-COOH, stano-
Bas kucjora CH3—COOH u T1. a. (cM. Tabi. 5). YnotpeOnsioT u Ipyrue Ha3Ba-
HUA KUACTOT (HampuMep, MypaBbUHas, YKCYCHas U T. 1.). [IpeaenbHble oqHOOC-
HOBHBIC KHCJIOTHl UIMEIOT U30MEPHIO YTIEPOIHON e U N30MEPHBI CIIOKHBIM
s¢upaM KapOOHOBBIX KHCIOT (MexkiaccoBas uzomepusi), CH3COOH
u HCOOCH3 — u3omepsl. O umeroT ooryto popmyny C2H,Oo.

DiieKTpOHHOE cTpoeHue. KapOokcuiibHas rpyIimna:

6+/6
R-C <£O<—H

COCTOUT U3 KapOoHwibHOU rpynnsl > C=0 u ruapokcunsHoit — OH. Atom yr-
nepoja KapOOHUIBHOM TPYNIBI UMEET YaCTUYHO TOJIOKHUTEIbHBINA 3apsij, Tak
KaK 3JIEKTPOHBI CMEILEHbI K aToMy Kuciopoza. [1oJoXuTenbHO 3apsKeHHbIN
aTOM yTJIepoJla MPUTATHUBAET ANEKTPOHBI OT aTOMa KUCIOpOAa TUAPOKCHIIbHON
rpynmbl. ATOM KHCIIOPOJa 3TOM TpyNHIbl IPUTITUBAET K ce0€ 3JIEKTPOHHOE 00-
JIAaKO aToMa BOJIOpoja. DTO yBeIuuMBaeT nossipHocth cBsizu O — H no cpasHe-
HUIO CO CIIUPTAaMU M YMEHBIIAET IMOJIOKUTEIbHBIM 3aps]l HA aTOME yriepona
KapOOHWIBHOW TPYNIBI KKCIIOT MO CPaBHEHUIO ¢ anbjaeruaamu. [lostomy kuc-
JIOTHI B OTJIMYME OT CIIUPTOB JIUCCOIMUPYIOT C 00pa30BaHHEM MOHOB BOAOPO/Ia
H" u 1s KMCI0T He XapaKTEePHbI PEaKIMK MPUCOCTUHECHUS 110 JTBOWHOM CBSA3M
> C = O B OTJIMYHE OT AJILJIETUIOB.

10.2. MOJIYYEHUE KUCJIOT

MypaBbUHYIO KUCIOTY MOJYYalOT HAarpeBaHUEM MO JaBJICHUEM THAPOK-
cuga Hatpus ¢ okcuaoMm yriaepoaa (l1) ¢ mocnenytomeit oopadoTkoi Gpopmuara
HAaTpHUs CEPHOU KUCIIOTON

NaOH + CO —%" 5 HCOONa
2HCOONa + H,SO,— 2HCOOH + Na,SO,
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YKCYCHYIO KHCJIOTY TOJYYaloT MPU OKUCICHWH 3TAHOJA IO JACHCTBHEM
OakTepuit
CH3CH,0H + O, - CH3COOH + H,O

JIns XMMHA4YEeCKOW MPOMBIIUIEHHOCTH YKCYCHYIO KHCJIOTY IOJIY4YaroT pas-
JINYHBIMU METOJIAMMU:
1. Okucnenne ykCycCHOro ajabAeruaa

2CH3CHO + O; — 2CH3COOH
2. Oxucienue OyTaHa KUCIOPOAOM BO3/ayXa
2CH3CH,CH>CH3 + 50, — 4CH3COOH + 2H,0

3. CunTe3oM u3 Metanouna u okcuaa yrieposa (11)

CH;OH + CO — %Xy CH,COOH
10.3. PUBNYECKHUE U XUMHUUYECKHUE CBOMCTBA KUCJIOT

du3uveckue cpoiicTBa. Husmmume xapooHoBbIe KuCIOTHI C1—Co — KHUJI-
KOCTH C OCTPBIM 3aIllaXxOM M XOPOILIO pacTBOpAOTCS B Boje. C yBeIMUYCHUEM
OTHOCHUTEJIbHOM MOJIEKYJISIPHOW MACChl PaCTBOPUMOCThH KUCJIOT B BOJAE YMEHb-
IAa€TCA, a TEMIIEPATYPbI KUIIEHUS MOBBILIAIOTCS.

B TBepIOM 1 KHUIAKOM COCTOSIHUSIX MEXKIY MOJICKYJIaMU MPEICIIbHBIX Kap-
OOHOBBIX KHCJIOT 00pa3yrOTCs BOJOPOTHBIC CBS3H

O ¢ o o H_O\
= .
R-—CZ —~C-R  UMKIMYECKHH TUMED
OH o [ ] L]

BonoponHas cBs3b B KMCIIOTax CWJIBHEE, YEM B CIIMPTAX, IO3TOMY TEMIIE-
paTypbl KHUIEHHS] KHUCIOT OOJbIIE TEeMIEepaTyp KHIIEHHS COOTBETCTBYIOIIMX
CIIUPTOB.

XuMHYecKHe CBOMCTBA

1. luccounanus. PacTBopumbie B BOJIE€ KUCIOTHI UMEIOT KHUCIBIA BKYC,
OKpalIMBAIOT JJAKMYC B KPacHBIM LBET. B BOAHBIX pacTBOpax MPOUCXOAMUT UX
JUCCOLMAIMs ¢ 00pa30BaHMEM MOHA BOJIOPOJIa U KapOOKCUIIAT-HOHA

R-COOH —R-COO +H"*

KapOoHOBBIE KHCTOTHI ABJISIOTCS claObiMu KucioTamu. Hanbonee cuiib-
HOM B TOMOJIOTUYECKOM PsIIy TMPEASTbHBIX KHUCIOT SIBISECTCS MYypaBbUHASI.
B romosnoruueckoM psiy KHCIOT MX CHJIa YMEHBIIIAETCS C POCTOM 4YHCIIa aTo-
MOB YTJIEpOJia B MOJIEKYJIE.

2. ObpazoBanue coseil. KapOoHOBBIE KHCIOTHI B3aMMOJCHCTBYIOT C aK-
TUBHBIMUA METaJUIAMH, C OCHOBHBIMH OKCHJJIAMH, CO IICJIOYaMH, C aMMHAKOM
WJIU TUAPOKCUIOM aMMOHHUS, C COJISIMU 0oJiee ClIa0bIX KUCIOT
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2CH3;COOH + Mg — (CHsCO0);Mg + H,
2CH3;COOH + MgO — (CHsCO0);Mg + H,0
CH3;COOH + NaOH — CH;COONa + H;0
CH3COOH + NHs— CH;COONH,
CH3COOH + NH,OH — CH;COONH, + H,0
2CH3;COOH + Na,CO3— 2CH3;COONa +CO,T + H,0
CH3COOH + NaHCO; — CH3COONa + CO,T + H,0

B3aumoneiicTBue co cnuptamMu ¢ 00pa3oBaHUEM CIOXHBIX A(UPOB (peak-
1S dTepuduKanum):

o . -0
CH;—-C <//,/’+ fllO—CzH5 H4—4HFZSO4 — CHs-C \/ + H,0
(OH_~ OC,Hs

\_~-

3. B3auMmoseiicTBre 1o yIiieBOIOpOIHOMY panukainy. Bogopos B yrieso-
JOPOJHOM pajJiMKaje, 0COOCHHO OJIMKaWIIMI K KapOOKCUIIBHOU rpyIIie, 3aMe-
I1a€TCs TajloreHaMHU:

CH; — COOH + Cl; —» CICH,COOH + HCI
CH3; — COOH + Br, —» BrCH,COOH + HBr

[lon BMMsiHMEM aTOMOB TajlOT€HA CTEMEHb JUCCOLMAIUU KHUCIOT CHIIBHO

MOBBIIIACTCS, TOTOMY YTO CHJIbHEE OTTITHMBAIOTCS SJICKTPOHBI OT KHCIIOPOJAA

TUAPOKCUTPYIIIIHI.
HpI/I OTHICIIJIICHUA BOJBI OT OpFaHI/IqCCKI/IX KUCJIOT O6p33yI-OTC$I aHFI/I):[pI/II[BI:
»0 29
CH3 -C \/ _____ CHB_C AN
04H T 0
! ' / +
o H | H,0
oA CH-C 2
CH 3— C AN @)

AHTHIPUA YKCYCHOM KUCIOTHI (YKCYCHBIM aHTHAPU)

Oco0eHHOCTH CTPOEHHUSA U CBOMCTB MYPABbHUHOI KHCJIOTHI
MypaBbuHasi KUCJIOTA M0 XUMUYECKUM CBOMCTBAM HECKOJIBKO OTIMYAETCS
OT Apyrux kapOOHOBBIX KUCIOT. KapOokcunbpHas rpymnma B MypaBbUHOW KHC-
JIOTE COSUHSAETCS C aTOMOM BOJIOPOJIa U TIOATOMY B €€ (hopMyJsie MOKHO BbIfIe-

JTUTH KapOokcuiIbHY10 (1) 1 anbaeruanyo rpynmnsl (2):

Frmrmeme———- = b -

! ! !

Hic 20 HooicZ O

1 AN | 1 N H 1

O-H'! ; -

! ! Cmimmmae

(1) (2)
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[TosTOMy, KpoMe€ CBOWCTB KHUCJIOT, MypaBbUHAs KHUCJIOTA MPOSBISET
U CBOMCTBa anpAeruioB. Kak u anpaeruipl, MypaBbHHas KUCIOTA JIETKO OKHUCIIS-
€TCsl aMMHAaYHBIM PacTBOPOM OKcHa cepebpa (peakiusi «cepeOpsHOro 3epka-
J1a») ¥ TUAPOKCUIIOM MEJIH:

HCOOH + Ag,0 —Y— 2Agl + CO;, + H,0
HCOOH + 2Cu(OH), —Y— CO,T + 3H,0 + Cu,04

[Ipu cmrabom HarpeBaHWU C KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTON Mypa-
BbUHAS KUCIIOTA JACTHIpATUpYETCs U o0pazyeTcst okcua yriepona (I1).

H— COOH —H=Quxomn o ~5 4 H.0

[HanbMUTHHOBASE M CTeapUHOBASsl KHUCJOTbI. ODTH KHUCIOTHl B BHJE
CIIOKHBIX 3(PHUPOB TIIMIEPHUHA BXOISAT B COCTaB PACTUTEIBHBIX M KHUBOTHBIX
KUPOB. POPMYIIBI 3TUX KUCIOT NPUBEAECHBI B Ta0I. 5. OHU MPEACTaBISAIOT CO-
001 TBep/ible BElIeCTBAa OEI0ro 1BETa, HEPACTBOPUMBIE B Bojie. JIJist 3TUX KHUC-
JOT XapakTepHBl T€ K€ PEaKIHMH, YTO M ISl IPYruX KapOOHOBBIX KHCIOT.
Hanmpumep, mpu B3auMOIEHCTBHMM C pacTBOpamMH IIETOYM WM KapOoHata
HaTpuUs OHU 00Pa3yIOT COJIU.

C15H31COOH + NaOH — C45H3;COONa + H,0
2C17H35COOH + Na,CO3; — 2C17H3sCOONa + H,0+ CO,

HartpueBsie conu 3TUX KUCIOT (MaJIbMUTATBl U CTEapaThl) PaCTBOPUMBI
B Bojie. OHM 00J1a/1at0T MOIOIIMM JEHCTBUEM U COCTABJISIOT OCHOBHYIO YacTh
O0OBIYHOT'O TBEPIOTO MbILJIA.

KanueBbie 1 aMMOHUIHBIE COJTU 00PA3YIOT KHUIKOE MBUIO, YaCTO HCIIONb-
3yroieecs B MeAuruHe. M3 kapOOHOBBIX COJEH, CONEPIKAIIUXCS B MBLJIE, MOKHO
CHOBA ITOJIyYUTh KUCJIOTHI, IEUCTBUS HA UX BOJHBIA PACTBOP CUIIbHOW KUCIIOTOM.
Hanpuwmep:

2C17H35COONa + H,SO,4 — 2C17H35COOH + Na,SO4

B xecTkol Boxe, cogepxameii monsl Ca?* u Mg?*, o6pa3syrorcs Kanplye-
BbIE U MarHUEeBbIC COJM BBICIIMX KapOOHOBBIX KHUCIOT. OOpa3zoBaHHEM STUX
COJICH, BBIMAJAONINX B OCAJIOK, OOBSICHSIETCS, MOYEMY MbBLIO yTpauyuBaeT MO-
IOIllEE JEUCTBUE B TAKOM BOJIE.

OsenHoBasi KucjaoTa. EcTb KUCTOTBI, B COCTaBE KOTOPBIX MEXKAY aTOMa-
MH YTJIEPOJa COAECPKUTCA OJHA WM HECKOJIBKO ABOWHBIX CBA3€W. I omoiioru-
YECKUHN psii HENPEIEIbHBIX KHUCJIOT C OJHOM JBOMHOM CBA3bI0O HAYMHACTCA
akpuiioBoi (mponenoBoi) kucioroi CH, = CH — COOH, koTopyro MOKHO
paccMaTpuBaTh Kak MPOU3BOAHOE mpomnuieHa. Hapsaay ¢ najibsMUTUHOBOU
U CTEApPUHOBOM KHUCJIOTAMU B COCTaB KUPOB B BUJIE CJIIOKHOTO d(Upa IIIUIEPH-
Ha BXxomuT M oneuHoBas kuciora. Ci7H3sCOOH wmm CHs—(CHz)—CH =
= CH—(CH.)7—COOH. B Monekyjae OJEHMHOBON KHCIOTHI B CEpEAHHE IEIU
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MMEETCs IBOMHAsA CBA3b. 1103TOMyY OHa 10 MeCTy IBOWHOW CBSI3U IIPUCOEIUHS-
eT OpoM u Bogopoa. OnenHoBas KUCIIOTA 1aeT XapaKTepHbIEC PEAKIUH ISl KHC-
JIOT U HENIPEJENbHBIX COeIMHEHNI. OJIENHOBAasE KUCJIOTa — JKUJIKOCTh, KOTOPAs
JIETKO OKMCJIETCS HAa BO3/yXE.

IIpumenenne. MypaBbrUHAsI KUCJIOTA MPUMEHSAETCS B XHUMHUYECKOW IIPO-
MBIIIJIEHHOCTH KaK BOCCTAHOBUTEIb IIPU CUHTE3€ OPraHUYECKHUX BELICCTB;
B IIUILIEBON IPOMBIIIIEHHOCTH — KaK JIe3MH(PUIHMPYIOIIEe U KOHCEPBUPYIOIIEE
CPEACTBO; B TEKCTUJILHOM IPOMBIIIICHHOCTH — JUISI IPOTPABbl U KPALICHUS
TKaHEH.

YKCycHasi KUCIOTa NMIPUMEHSIETCS MPU CUHTE3€ KPACUTENEH, ISl MOIyde-
HUSl TJIACTMAcC, JeKapcTB (HampuMmep, achupuHa, (peHaleThHa), HEeroproven
KUHOIUIEHKH, B IUIIEBON IPOMBIIIJIEHHOCTH.

BoOmnprOCHI U YIIPAYXKHEHU S

1. Yto Takoe KapOOHOBBIE KUCITIOTHI?
2. Kakolt BUJT M30MepUU XapaKTEpeH ISl MPEeACIbHBIX MOHOKapOOHOBBIX
KHCJIOT?
3. [louemy 115t KapOOHUIILHOM T'PYIIBEI B KapOOHOBBIX KHUCIOTaX HE Xa-
PaKTEpPHBI pEaKINK MPUCOSTUHEHUS?
4. Hanummure ypaBHEHUS peaKlUid MOTydCHUS:
a) MypaBbUHOI KHCIIOTHI; 0) YKCYCHOU KHCIIOTBI.

5. KakoBbl (pu3nueckue cBOMCTBA NpeIeIbHbIX KApOOHOBBIX KUCIOT?
6. HazoBuTe mo MexIyHapOAHON HOMEHKIIAType COSAMHECHHUS:

a) CH;—CH,-COOH 0) CH;—CH,-CH,-COOH
B) CH;-CH-COOH r) CH3—C|:H—CH2—COOH
|
CH3 CH3
CHs
|
) CH3—(|3—COOH e) CH3—CH2—C|IH—COOH
CHjs CHjs

/. HanuuuTe ypaBHEHHUS peaklUii MypaBbUHON KUCIIOTHI:
a) C [IMHKOM;
0) ¢ TUAPOKCUIOM HATPUSL;
B) C KapOOHATOM HATpPHUSI.

8. Hanumure ypaBHEHUS peakuii OKUCICHUS allbJIeTUIOB:
a) MypaBbUHOTO;
0) YKCYCHOTO;
B) IIPOIMMMOHOBOTO — JJO COOTBETCTBYIOIINX KHUCIIOT.
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9. CoctaBbTe ypaBHEHHS PEAKIMA, MPU MMOMOIIM KOTOPHIX MOKHO TOJTY-
YUTh KapOOHOBBIEC KHCIIOTHI:
a) B3aUMOJICUCTBHE COJICH KapOOHOBBIX KHCJIOT ¢ KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOTOW;
0) OKHCJICHHE aJIbJICTU/IOB;
B) OKHCJICHUE CIIUPTOB;
') KaTaJUTUYECKOE OKUCIICHUE TTPEJCTbHBIX YIJIEBOJOPO/IOB.

10. DTuneH MOXHO HCIOJIb30BATh JUIS TMOJYYEHHUS YKCYCHOW KHCIOTHI.
Hanummre ypaBHEHN COOTBETCTBYIOINUX PEAKIIUM.
11. Hanumure ypaBHEHUs peakLHil B MOJIEKYJSPHOW, MOJTHOW U COKpa-
[IEHHON MOHHOM opMax Mexay:
a) HaTPUEBOM COJIBIO MAIbBMUTHUHOBOW KHCIIOTHI U TUAPOKCHUIOM KAJIbLINS,
0) KanMEBOM COJIBIO CTEAPUHOBOU KUCIIOTBI U XJIOPUIOM MAarHus;

12. Hanumumte ypaBHEHUS peakliii B3aUMOJICHCTBUS OJICMHOBOUM KUCIIOTHI:

a) ¢ BOAOPOJIOM; r) OPOMOBOJIOPOIOM;
0) 6pomom; 1) HATpUEM;
B) BOJION; €) C TUAPOKCUAOM HaTpHsl.

HazoBute IMOJIYYCHHBIC BCUICCTBA.

13. Hanmummrte ypaBHEHUS peakiuii, MPH MOMOIIN KOTOPHIX MOXHO OCY-
IICCTBUTDH CICAYIOIIHC ITPCBPALICHUA:
C,Hg¢ —» C,HsBr — C,HsOH — CH3;CHO — CH3COOH

14. JInst yero npuMeHseTCs:
a) MypaBbHHAasl KUCJIOTA; 0) ykcycHast Kuciora?

3AJ1AUN

1. Kakyro maccy pactBopa YKCYCHOW KHUCIOTBI ¢ MaccoBou goieit 90 %
MO>KHO TIOJTyYUTh TIPU OKUCJIEHUU 5,6 1 OyTaHa KuciopoaoM Bosayxa? Beixon
kucinoThl paBeH 60 %. (OTBet: 20 1)

2.K 24,4 r cMecu yKCyCHOW M MYPaBBbUHOW KHUCIOT mpuiawim 227,3 Mo
ruapokcua Hatpus ¢ maccoBoit gonei 10 % u mnotnocteio 1,1 r/mi. st no-
[JIOIIEHUS M30BITKA IEI0UN MOTPEeOoBaIOCh 2,8 JI CEpHUCTOTrO rasza 10 o0paso-
BaHUA KUCIOW conu. Omnpenenute KOJWYECTBEHHBINM COCTAB MCXOJAHOM CMECH
kucioT (B %). (OtBer: CH3COOH — 24,6 %; HCOOH — 75,4 %)

3. Onpenenure GopMyny OpraHUYECKOW OJHOOCHOBHOW KHCIOTHI, €CIU
Ha HEeWTpaau3aIuio 3ToM KUCI0Th Maccoi 28,8 T Tpedyercs 101,7 mit pacTBopa
ruapokcuaa kams ¢ maccoBoit moneit KOH 22.4 % u mmorHOCcTRIO 1,18 T/MII.
(OtBet: CH3COOH)

4. ITpu okucnenun 37 T NEPBUYHOIO COUPTA MOIy4eHO 44 T OJHOOCHOB-
HOI KapOOHOBOM KHCIIOTBHI. JTa KHCIOTa UMEET TAKOEe KE€ YHCIIO yTIEPOTHBIX
aTOMOB, 4YTO W HUCXOAHbIM crupT. Onpenenure Gopmyny Kuciaotbl. (OTBET:
CsH7COOH)
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5. [Ipu oxucnenun metaHansi, KOTopbiil coaepxutcs B 0,75 T hopmanuna
¢ maccoBoil noneit popmanpaeruna 40 %, u30bBITKOM aMMHUAYHOTO PacTBOpa
okcusa cepebpa, oopazoBasioch 224 mi (H.y.) yriekucioro rasa. Kakas macca
cepeOpa Bbinana B ocanok? (Otset: 4,32 1)

6. Kakyro Maccy ykCcycHOro aHruipuaa Hajio pactBoputh B 500 r BOgHOTO
pacTBOpa YKCYCHOM KHMCIIOTBI C €€ MaccoBO# noneit 95 % nis nomydenus 6e3-
BoAHOM kucnoThl? (OtBeT: 141,67 1)

/. Kakyro mMaccy yYKCYCHOIO aHrujapuja HaJo pacTBOpUTh B 74,5 T BOJBI,
9TOO0BI 00pa30BajICsl PACTBOP YKCYCHOM KHCIOTBI ¢ MaccoBou moieir 30 %?
(Otger: 25,5 1)

TECTOBBII CAMOKOHTPOJIb I10 TEME
«AJBIAETHUbI. KAPBOHOBBIE KUCJIOTBD)

1. YkaxuTe BEIIECTBO NpOIaHAIIb:
a) CH;—CHO 6) HCHO B) CH;CH,CHO

r) CHz-CH-CHO
|
CHs

2. Kakoii anpaerun obpa3yercs Mpu OKUCICHUH CIUPTa

CH3;—CH—-CH,CH,0OH
|
CHs

a) H-OyTaHaJb; B) 3-MeTUJIOyTaHaIb;
0) 2-MeTHIITIeHTaHAIb; r) 2 MeTunoyTaHain?

3. AueranbJeru B IpOMBIIIIIEHHOCTH MOTYyYatoT:
a) Jeruaparaiyen aTaHona;
0) ruzgparaiuen STUICHA;
B) T’MIpAaTale alleTUIIEHA B IPUCYTCTBUU COJIEU PTYTH;
I') OKMCJIEHHEM JTUJIEHA KUCIIOPOJIOM B MPUCYTCTBUHU XJIOPUAOB IMaJIJIa-
TSt U MEJIH.

4. TTpu B3aumojericTBUM rponaHais ¢ ruapokcuaoM meau (11) o6pazyercs:
a) C3H;OH; 0) C;HsCOOH; B) CH3;COOH; r) CoHsOH.

5. YKakuTe KUCIOTY, KOTOpasi OTHOCUTCS K TOMOJIOTHYCCKOMY PSIY KHC-
70t ¢ obmert popmymnoit ChHzq+1COOH:

a) CH3(CH2)15COOH; B) C17H33COOH;

0) CH, = CH — COOH; r) CsHsCOOH.
6. Ykaxxute TBYXOCHOBHYIO KHCIIOTY:

a) yKCyCHas; B) 1l1aBEJIEBAs;

0) NaJILMUTHUHOBAS; I') BaJepbsHOBAS.
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/. B Moniekyse Kakoro BellecTBa UMEETCS OJJHA ABOMHAS CBS3b:

a) CgHia; B) C17H33COOH;
6) C15H31COOH; F) C17H35COOH.

8. Kakue IMapbl BCUICCTB ABJIAIOTCA N30MCPAMMU:

a) METaHOJI U TUMETHIIOBBIN (up;
0) npomnaHab U alleTOH;

B) OyTaHOBas KMCJIOTa U ATUJIAIETAT;
) 9TaHOJ U METHJIITHUIIOBBIN dhup?

9. VkaxxuTe BeIIeCTBO, KOTOPOE SIBISIETCS U30MEPOM YKCYCHOM KHCIIOTHI:

a) CH3CH,COOH; B) HOCH; — CHO;
0) HOCH,OCHzs; r) CICH,COOH.

10. Kakue Buabl M30MEpPUU XapaKTEPHBI ISl MPEAETbHBIX KapOOHOBBIX
OJTHOOCHOBHBIX KHCJIOT:

a) yrJepoHOTO CKEJIeTa;

0) nosioxenue GyHKIUOHATBLHOM TPYIIIIHI;
B) IIVC- U TPAHC-U30MEPUS;

') MEXKJIaccoBasi U30MepHsi?

11. Vkaxure COCAHUHCHUSA, Y KOTOPBIX CCTh Kap6OHI/IJII>HaSI I'pyIia:

a) METaHOII; B) IIPOIMaHOBAas KUCJIOTA;
0) aleToH,; ) STaHAJIb.

12. YkaxxuTe n30Mepbl H-MIEHTAHOBON KUCIOTHI:

a) 2-MEeTHITIEHTAHOBAs KUCJIOTA,;

0) 2,2-IUMEeTUITIPONIaHOBAS KHCIIOTA;
B) IICHTaHAaJb;

r) 2-MeTHI0yTaHOBAs KUCIIOTA.

13. Kakue peakuuu BeayT K 00pa30BaHUIO0 MypaBbUHOMN KUCIIOTHI:

a) 7ieiicTBUE CEPHOM KHUCIIOTHI Ha (popMuaT HaTpus;
0) OKHCJICHHE METaHOJIA;

B) THJpaTallus alleTUIICHA;

I') OKHMCIIEHHE MYPaBbUHOTO alibJieruaa’

14. VxaxuTe crocoObl MOJTYYSHHUS! YKCYCHOU KUCIIOTHI:

TOpAa;

a) OKHCIJICHHE YKCYCHOTO aJbJeruia;
0) oxucnenue OyTaHa KUCIOPOJIOM BO3yXa B MPUCYTCTBUU KaTaau3a-

B) TUpaTalus STUJICHA,;
) TUApaTalus aleTUiIeHa.

15. VkaxuTe psia BEUIECTB, B KOTOPOM TeMIlepaTypa KUIIEHUSI YBETUYNBa-
€TCs CJIEBa HAIIPABO:

a) 9TaH — 3TAHOJ — 3TaHaJIb — 3TAHOBAA KUCJIOTA,
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0) 5TaH — 3TaHab — 3TAHOJ —> 3TAHOBAsl KUCJIOTA,
B) 3TaHaJb —> 3TaH —> ATAHOJ —> dTAHOBAas KUCJIOTA,;
r) 3TaH — ATaHallb — 3TaHOBas KUCJIOTa —> STAHOJ.

16. yKa)KI/ITC, KaKuC COCANHCHUA SABJLIFOTCA I'a3aMU IIpU HOPMAJIBHBIX YCJIO-
BHIX:

a) METaH,; B) METaHAaJb;
0) METaHOII, I') MCTaHOBAS KHCIIOTA?
17. YkaxuTe KUCIOTY C HAauOOJIbIIEH CTENEHbIO JUCCOLUALINN:
a) CC|3—CH2CH2COOH; B) CHzFCHzCOOH;
0) CH;—CHCI-COOH; r) CH,F—~COOH.

18. Kakue BemecTBa 00pa3yroTcsi pH B3aUMOICHCTBUN KapOOHOBBIX KHUC-
JOT CO CIIUPTAMHU:

a) couu; B) OKCHJIbBI;
0) mpocThie AGHUPHI; I') CIIOKHBIE A(DHUPHI?
19. Vkaxute camyto ciadyro KUCIIOTY:
a) CH3COOH; B) CICH,COOH;
0) CeHsCOOH; r) CI,CHCOOH.
20. Kakne KuCIIOThI MOTYT BCTYIATh B PEAKIIUIO ATECPUDUKAIIIN .
a) coJIAHas, B) a30THas;
0) MypaBbuHas; I') aMHHOYKCYCHas?

21. YKakuTe COCAMHCHHUS, ¢ KOTOPBIMH pearnpyeT MypaBbHUHAs KHCIIOTa
IIPH ONPEJICIICHHBIX YCIOBUAX:
a) ruapokcun meau (11);
0) amuavHbIi pacTBOp okcuaa cepedpa (1);
B) TaHOJI;
r) M€/ib.

22. YKaxuTe, K KaKOMY KJIACCY COSTMHEHHUM OTHOCSITCSI MbLJIa:
a) COJIM BBICHINX KapOOHOBBIX KUCJIOT;
0) cioxxHbIE YPUPHL;
B) MPOCTHIE d(DUPHI;
I) aMUHBI.

23. YKaXuTe XMMUYECKHE CBOMCTBA OJICMHOBOM KHUCIIOTHI:
a) y4acCTBYET B PEaKIUsAX MIPUCOCTUHEHNUS;
0) pearupyet ¢ OCHOBaHUSIMU;
B) 00pasyeT CJI0XKHBIE YPUPHI;
I) JIErKO OKUCIISETCS.

24. YKaXUTEe BEIIECTBA, KOTOPHIE B3aUMOJICHCTBYIOT C OJICMHOBOM KHUCIIOTOM:
a) OpomHas BOJa; B) BOJIOPOJI;
0) rIIUIepUH; ') 5TaHOJL.
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25. OCHOBHYIO 4acCTh TBEPJIOTO MbLa COCTABIISAIOT:

a) cTeapar HaTpus; B) CTeapar MarHus;

0) maaIpMHUTAT HATPUS; I) cTeapaT KaJIbIus.
26. Yxaxute (HopMyJIbl )KUIKOTO MbLIA:

a) C17H3sCOOK; B) CH3COON8.;

0) C17H3sCOONa; r) C17H3sCOONH,.

27.Kakue peakiuu MO3BOJISIOT OTJIMYUTHh MYPAaBBUHYIO KHUCIOTY OT YK-
CYyCHOMU:
a) peakuus «cepeOpsHOro 3epKajay;
0) peaknus ¢ rugpokcuiom Meau (1) nmpu Harpesanuu;
B) pEaKIUs C THIPOKCUAOM HATPUS;
) peakus ¢ KapOOHATOM HaTpHsI?

28. YKaXxuTe BEIIeCTBA, KOTOPHIE CIIOCOOHBI 00Pa30BHIBATH MEKMOJIEKY-
JISIPHBIE BOJOPOIHBIE CBA3U:
a) METaH; B) YKCYCHas KHCIIOTa;
0) MeTaHoI; ) BOJIa.

29. VKaxxuTe COCAMHEHUs], Y KOTOPBIX KHCIOTHBIE CBOMCTBA 0oJiee CHIIb-
HbIE, YEM Y YKCYCHOW KUCIOTBHI:
a) OpoMyKCyCHasi KUCIIOTa,
0) yroiabHas KMCJIOTa;
B) IPONMOHOBAs KUCIIOTA;
I') MypaBbHHAS KACJIOTA.

30. YkaxwuTte 0061acTi MPUMEHEHHSI YKCYCHON KHUCIIOTHI:
a) NUIIeBasi MPOMBILIUICHHOCTb;
0) CUHTE3 KpacuTeleu;
B) MIOJIy4YE€HUE ACTIUPHUHA;
I) OJy4YEHHUE HETOPrOYEl KMHOIIJICHKH.

11. CJIOKHBIE D®UPHI

CrnoxHble 3pupbl — 3TO BELIECTBA, KOTOPbIE 00pa3yloTCs MPU B3aUMO-
JIEHCTBUM OPraHMYECKUX WM KUCIOPOJCOAEPKAIINX HEOPTAHUYECKUX KUCIOT
CO crupTaMu (peaxius dTepUPUKaIIIN).

R-C \/ HO-R; —=> R-C \/ + H,0
OH OR;
Peaxkiust mpoucxoauT B MPUCYTCTBUH MOHOB Bojopona H' kak karanmsa-
TOPOB.
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Obmas hopMyna CIOKHBIX 3()UPOB OAHOATOMHBIX CIIUPTOB U MHOTOKap-
OOHOBBIX KHCIIOT

rae R u Ry — yraeBonopoiHbie paarKabl.
11.1. HOMEHKJIATYPA U U3OMEPUSA

Ha3Banus crnoxxHbIX 2puUpoB 00pa3yroTcsi U3 Ha3BaHUN COOTBETCTBYIOIIMX

KHCJIOT U CITUPTOB, HAIIPUMCP:
MeTtunoBslit 3pup MypaBbHHOM KHCIOTHI

-0 .
H-C \/ (MypaBbMHOMETHIIOBBIN UD,
OCHjs MeTHI(QOopMHUAT, METUIIMETAHOAT)
0 OTUNOBBIN 3PUP YKCYCHON KUCIOTHI
—= )
CH;-C \/ (YKCYCHOATUIIOBBIH 3(up, ITUIIALIETAT,

OC;Hs STUJIPTAHOAT)

CrnoxHble 3(hupbl H30MEPHBI OJJHOOCHOBHBIM KapOOHOBBIM KHCJIOTaM (MEX-
KJIaCCOBAsi M30MEPHSI) WM IPYTHM CJIOKHBIM 3(upam (CTPYKTypHast H30MEpHsl)

CH,C =0 — TIpOMUIIaIeTaT (1)
~ OCH,-CH,-CHs
0
C,H:C \/ — STHJIIPONTUOHAT (2)
OC,Hs
O

CH3—CHy—CHy—CHy—C \4 — H-TIeHTaHoBas Kucaora  (3)

OH
Coenunenus 1,2 u 3 — m3omepsl. Oau umerot oomryro hopmyny CsHigOs.

11.2. ®PUBUYECKHUE U XUMHNYECKHUE CBOMCTBA
CJOKHbBIX D®UPOB

dusznueckue cBoiicTBa. CloXXHBIE d(PUPHI OTHOOCHOBHBIX KapOOHOBBIX
KHCJIOT — O€CIIBETHBIC, JICTKOKUITSIIIHNE KUIKOCTH C 3amaxoM (pPyKTOB U IBe-
TOB; BBICIIINE CIIOKHBIC A(UPBI — BOCKOOOPa3HbIE BEIIECTBA (MTUCTUHBIN BOCK).

CnoxHbIe 23GUPHI B BOAC PACTBOPSAIOTCS ILIOXO.
XUMH4YECKHE CBOMCTBA. BaXXHEHIIINM XUMHUYECKHM CBOMCTBOM CJIOKHBIX

3(UPOB SIBISETCS B3aUMOJICUCTBUE UX C BOJON — THAPOJIU3.
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= O H 0
RN L CH-C < O CHs0H
OCzHs OH

B pesynbrarte ruaponuza obpa3yroTcs YKCyCHas KMCIIOTa M 3TaHOJ. JTa
peakxiys MPOTUBOIIONIOKHA peakuu dTepudukanui. oHbl Bogopoaa Kataiu-
3UPYIOT U MPSIMYIO U O0paTHYIO peaKIuu.

[TpocTeie 3¢hupsl THAPOTU3Y HE MOABEPTAIOTCA.

IIpumenenne. CUHTETUYECKHE CIOXKHBIE YUPHI B BUIE (PYKTOBBIX dC-
CEHIIMI MCIOJB3YIOTCS B MPOU3BOACTBE (PYKTOBBIX BOJI, KOHIUTEPCKHUX H37e-
JUH, TPU U3TOTOBICHUH TYyXOB U OJIEKOJIOHOB. HekoTopeie cloxHBIE dPHUPHI
MPUMEHSIOTCS KaK paCTBOPUTENH (3THIIALIETAT).

CrnoxxsbIi 3(Up a30TUCTOW KUCIOTHI U M30aMHJIOBOTO CITUPTa (M30aMHJI-
HUTpUT) CsH11—O—-N=0 mpumensiercs B MEIUIIMHE KaK CPECTBO, PACIIUPSIIO-
11ee KPOBEHOCHBIE COCY/IBI.

BomnprOChI U YIIPAYXKHEHU S

1. Yto Takoe cioxHbie d3hUphI?

2. YUrto Takoe peakius srepuduranumn’?

3. Kakue BUABI M30MEpUHM XapaKTEpPHBI Ul CIOXKHBIX 3(UpPOB KapOOHO-

BBIX KHCIIOT?

4. Yto Takoe rupoJIn3 CIOXKHBIX 3PUpPOB?

5. I'ne ucnonp3yroTcs CioxHbIE Y3PUPHI?

6. CocTaBbTe ypaBHEHHS peakiuii dTepruUKAINA MEXKIY:
a) YKCYCHOM KUCTIOTOU U 2-MEeTUJIOyTaHOIOM-1;
0) MacasHOM KUCIOTOM U IponaHoioM-1,

/. JlaiiTe Ha3BaHUs CJIETYIOUIUM ddupam:
a) HCOOC;sHy; 0) CH3;CH2COOC,Hs.

3ATAUN

1. IIpu B3aUMOAEICTBUU CMECH YKCYCHOM U MYypaBbUHOM KUCIOT C 23 MJI
abcomoTHOro »TaHosa (miotHocth 0,8 /M) oOpazoBanock 32,4 r cmecu
CIOXHBIX 3¢upoB. Onpenenute coaepkanue KUciaotT B cMmecu (B %). (OTBer:
CH3COOH — 56,6 %, HCOOH — 43,4 %)

2. CKOJIBKO T dTHJAIETaTa MOXKHO MONIYYUTh U3 30 I YKCYCHOM KHCTIOTHI
u 46 T sTaHoNa, ecau Beixoa ddupa pasen 85 % ot reopun? (OtBet: 37,4 1)

3. 26,4 r u30mponuIOBOro 3pupa MypaBbUHOW KHUCIOTHI THIPOIU30BAIU
420 mu1 pacTBOpa THAPOKCHAA HATPUS C MAacCOBOM Joseit ero 5 % W ImIoTHO-
cthio 1,05 r/mi. Kakast Mmacca mienoun ocranace nocie peakuuu? (Otset: 10 r)

4. Hailtu MONEeKyJIApHYIO0 (GOpMYITy CIOKHOTO 3(upa, eciau sl TUAPOIIH-
3a (ombLieHus) 12 1 atoro a¢upa Tpedyercs 80 r pacTBOpa THAPOKCHIA HATPUS

¢ MaccoBoi posneit ero 10 %. (OTBer: H_C = O )
> OCH;
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12. 9KUPBI (TPUTJAULIEPUIBI)

XKupsl — 3T0 croxkHbIe 3(UPHI TPEXaTOMHOTO CIHUPTA TIIUIIEPUHA U BBIC-
X KapOOHOBBIX KUCHAOT. O0mas popmysa )KHpPOB:

HC-0-C T ©

OR; rae Ry, Ry, R3 — yrieBonoposneie

paauKaibl (OUHAKOBBIE HIIN
_0 pasHble), coaepkar ot 3 10 25
H-C-0-C \/ aTOMOB YIJIepoJa.
OR;

HC-0-C 2 ©

OR3

JXKupbl OTHOCSATCS K KJIACCY CIIOKHBIX 3(UPOB.

CrnoxxHble 3(pUpbl — 3TO )KUBOTHBIE KUPBI U PACTUTEIbHBIE Macia. Y KH-
BOTHBIX JKHPBI COAEPKATCS B MOAKOKHOM TKAHW U B MOJIOKE, Y PACTEHUHA —
B IUIOAAX W 3epHax. lIpupoaHbIe KUPBI SBIASIOTCS CMEIIAHHBIMU TPUTIIMLIEPH-
JAMH, B UX COCTaB BXOJAT paJuKallbl pa3JIMYHbIX )KUPHBIX KACIOT. Hampumep:

H>C — O — CO-Cys5Ha1
|
HC - O - CO-Cy7Hs3s
|
H,C — O — CO-Cy7H3s

Kpome TpurimnepuznoB B COCTaB NPUPOIHBIX KUPOB BXOIAT PA3JIUYHBIE
npuMecH, CBOOOIHBIE >KUPHBIE KHUCIOTHI, MOHO- U JUTJHUIEPUIbl, BUTAMUHBI

v JIp.

12.1. PU3HYECKHUE 1 XUMUYECKHE CBOVCTBA )KUPOB

du3nueckue cpoiicTBa. JKupbl ObIBAIOT TBEpbIC W KHUAKUE. TBepiabie
00pa3oBaHbl MPeAEIbHBIMU KUPHBIMU KucaoTamu creapuHoBoil C17H3sCOOH,
nanbMuTHHOBOM C15H3:COOH. Xunkue >xupbl 00pa3zoBaHbl HENpeaeIbHBIMU
XKUpHbIMU KucnoTamu osienHoBo C17H33COOH, mmnonesont Cq17H31COOH
U TUHOJIEHOBOU C17H29COOH.

BoSBIIMHCTBO KUPOB )KMBOTHOT'O ITPOUCXOXKIAEHNUS — TBEPJBIC BEILIECTBA
(roBspxuid, 6apanuii). MHOTHE KUPbI PACTUTEILHOTO MPOUCXO0KACHUS, Ha3bIBa-
e€Mble MacllaMd, — J>KUJKHE BeleCTBAa (KYKYpy3HOE€, OJMBKOBOE, COEBOE,
nojcoaHe4yHoe). JKupbl B BOJE HE PACTBOPSAIOTCS, HO XOPOLIO PacTBOPSIOTCS
B OPraHUYECKUX PACTBOPUTENSX. JKUPBI HE UMEIOT CTPOrO ONPENEICHHON TEM-
IepaTypsl IJIABJICHHUS U3-3a CBOEr0 HEMOCTOSIHHOTO COCTaBA.
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XuMuyeckue cBOMCTBA. TBEpAbIE )KMPBl — MAaJIOAKTUBHBIE BEIIECTBA,
HO >KHUJIKHE JKHUPBI, COAEpIKAIINE HETIPEAEIbHbIE KUCIOThL, CIIOCOOHBI BCTYNATh
B PEAKINM IPUCOCTUHEHUS (PEAKIIUN TUAPUPOBAHNSA).

O O
Ci7H33 - C f Ci7H3s - C f
O—CH, O—CH,
O
Ci7Hzn - C f © o Ci7H3s - C f
| P, NI |
O-CH PH, O-CH
O @
CiHp-C 2 CiHas—C 2
O—CH, O—CH,

IIpy ruaprpoBaHUM PACTUTENBHOIO Macia B IPOMBIIIJIEHHOCTH IOJyda-
10T TBEPJOE BEIIECTBO MaprapyH.

B opranusme noj BiusHHEM (DEPMEHTOB KUPbI THAPOIU3YIOTCA Ha TIIH-
LUEpPUH U KUCJIOTHI. ['TTMIepUH U KUCHAOTHI 00pa3yroTcsl B pe3yJbTaTe BOJHOIO
ruaposnn3a. BoaHblid ruapoau3 NpoBOAST HPU BBICOKMX TEMIIEpaTypax U JaB-
nenusix. lllenouynol runponns (OMbUIEHUE) KUPOB MPOBOAAT MO JIEHCTBHEM
mienoyeit. O0paszyroTcs IIUIEPUH U COJTU BBICIINX KAPOOHOBBIX KUCTOT (MbLIA):

@)

I
CH, -0 - C—C15H31

O

I
HC - O - C-Cy7Hzs +3NaOH— H-C-OH + Cy7H35COONa

@]
I
CH,-0O - C—C17H35

CH2 — OH C15H31COON8.

CH, - OH C17H35COONa

[IpuponHbie XKHUpHI TP XPAHEHUM HA BO3AYXE MOPTATCS, T.K. MOA ACH-
CTBHEM KHMCJIOPOJA BO3/1yXa HaXOMSIIMECS B UX COCTABE HENMPEACIIbHBIE KHCIIO-
Thl OKHCIIIOTCSI C 00pa30BaHUEM aJIbJETHIOB U KETOHOB.

IIpumenenue. BbIIenstoT KUPHI U3 TPUPOJHOTO CHIPbS PACTEHUMN U KU-
BOTHBIX. JKMpBI B OCHOBHOM IpUMEHAIOT B muuly. [Ipm okucieHun Kupos
B OpPTraHU3M€ BbIIETSETCS 3HAUUTENBHO OOJIbIIE SHEPTUU, YEM MIPU OKUCICHUU
YIJ€BOJIOB U OEJIKOB.

Kupsl ucnonb3yroTest Ui TPOU3BOCTBA MbLIA, TIUIIEpUHA, KAPOOHOBBIX
KHCJIOT, B (hapMaIrieBTUIeCKON U KOCMETUIECKON TIPOMBIIIIEHHOCTH.

BOmPOCHI U YIIPAYKHEHU S

1. K kakoMy Kjaccy COeAMHEHUI OTHOCSATCS KUPbI?
2. Kakoe cyiecTByeT pa3inuunue B CTPOCHUH TBEPBIX U KUIKUX KUPOB?
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3. Hanmumwmre cTpykTypHy0 (popmyiy cloXHOTO 3¢dupa, 00pa3oBaHHOTO
[JIMIEPUHOM C MACJISIHOM, OJIEMHOBOM M CTEAPUHOBOM KHCJIOTAMH.

4. KakoBbl XUMHUYECKHE CBOMCTBA KUPOB?

5. Hanumure ypaBHEHUS BOJHOTO M IIEIOYHOTO THAPOJIM3a TpUCTeapara
11200 (S0) 20

6. Jlns kakux 1ienel MpUMEHSIIOT KUPHI?

3AAYHN

1. Ilpu runpupoBaHUM JBOMHON CBSI3M B KUCJIOTE, KOTOpas oOpa3oBasach
MIpU TUAPOIU3E TpUojeaTa MHIepuHa, u3pacxoaosanu 13,44 n Bogopona (H.y.)
CKoOJIBKO TpaMMOB kHpa ObLI10 B34TO M1 ruaponnsa’? (OTset: 176,8 T xupa)

2. CKOTbKO TOHH MbLJa TMOJYYUTCS TPHU IICTOYHOM THAPOJIM3E 2 TOHH
[JIMIEpUIa CTEAPUHOBOM KUCIOTHI? BBIX0 NMpoayKTOB ruiposin3a paseH 85 %
oT Teopetuueckoro. (Otet: 1,75 1)

3. 6,38 T TBepAOro xupa Harpeau ¢ 9,5 Ml pacTBOpa THIPOKCHIA KaTHs
¢ MaccoBoil nmoieir ero 25 % u minotHocThbio 1,18 /M. M30BITOK IIeiioun
HelTpanu3zoBain 13,4 MIT CONSTHOM KUCTIOTBI C MACCOBOM J1on1€eil ee 5 % U mioT-

HOCThIO 1,09 r/mMn. PaccunTaiiTe OTHOCUTEIIBHYIO MOJICKYJISIPHYIO MacCy XKHUpa.
(OtBeT: 638 1/MOB)

TECTOBBIA CAMOKOHTPOJIb ITO TEME
«CJIOKHBIE D®UPHI. ZJKUPBID»

1. Vkaxure coelMHEHUs, KOTOPbIE SBIIAIOTCS U30MEPAMH MO OTHOILLIEHHUIO
K IpyT ApyTYy:
a) CIIUPTHI U IPOCTHIE IPUPHL;
0) aapJeruabl U KETOHBI,
B) KapOOHOBBISI KUCIIOTHI U CIIOKHBIE 3(DUPBI;
r) KapOOHOBBIE KUCIIOTHI U POCTHIE F(DUPHI.

2. Ykaxute GopMyIIbl CIIOKHBIX I(UPOB:
O
W) CHCCHy  §)CHC T
@) /
CH5C «
B) C,Hs — ONO, o
@)
r) CHzCH,C f
OCHjs

3. K kakoMy KJ1accy CO€IMHEHU OTHOCUTCSI TPUHUTPOTITUIEPUH:
a) K CIIO’KHBIM dupam; B) K XKHpaM;
0) K HUTPOCOCIUHEHUSIM; I) K Tauineparam?
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4. Kakas peakiusi JIeKUT B OCHOBE TIOJYYCHHSI CIIOKHBIX I(PUPOB:
a) rujparaiuu; B) JI€TUIpaTalliu;
0) srepudukanmy; ) JETUIPOTCHU3AIUN?

5. Kakoit nponykt oOGpa3yercst mpu B3aUMOJIEUCTBUM 3TaHOJA C MPOIHUO-
HOBOM KHCJIOTOM B MPUCYTCTBUM KOHIICHTPUPOBAHHOM CEPHOUN KUCIOTHI:
a) IpoIaHab; B) MPOMUOHOBBIA aHTUAPU]L;
0) STUJINPONUOHAT; ) STUIIPOIMOHOBBIN dPup?

6. YKaxkuTe MpOIyKTHI, KOTOPBIE 00Pa3yIOTCS MPH MIEIIOYHOM THIPOJIH3E
MPONIIIOBOTO 3(pHpa MPOMMOHOBOU KUCIOTHI:
a) C,Hs5COOH n C3H70Na; B) C,HsCOOH n C3H7OH;
6) C2H5COONa u C3H7OH; I‘) C2H5COONa )51 C3H70Na.

/. YKaxXuTe BEIIECTBO, KOTOPOE MPUMEHSIETCS ISl IPEBPAILCHUS KUIKO-
r'0 JKApa B TBEPABIN:
a) KUCJIOpOJ; B) CIIUPT;
0) KHCII0Ta; ') BOJIOPO/I.

8. Ykaxure, rje NIpUMEHSIOTCS CIIOKHBIC d(DUPHI:
a) B MPOU3BOCTBE (PPYKTOBBIX BOJI;
0) Npu U3rOTOBJICHUH JYXOB U OJCKOJIOHOB;
B) PaCTBOPUTEIIH;
') KaK TOILIUBO.

9. YkaxxuTe KUCIOTHI, KOTOPhIE 00pa3yloT TBEPABIE KUPBI:

a) JTMHOJIEBAs; B) CTEapUHOBAS;
0) NaIbMUTUHOBAS; I') OJIEMHOBAS.
10. YkaxxuTe XUMUYECKUE PEaKINU, B KOTOPBIC BCTYMAIOT KUIKNE YKUPHI:
a) TUAPUPOBAHUE; B) OKHCIICHHE;
0) ruaposns; ) peakuus TepUPUKALIIH.

13. YIVIEBOJbI. KIACCU®UKALUA YTJIEBOILOB

VYrieBoapl — 3TO OoJblIas Tpynna OpUPOAHBIX coeaquHeHni. OHu urpa-
10T BOXHYIO POJIb B JKU3HHM YEJIOBEKa, )KUBOTHBIX U pacTeHuil. CocTaB 00Ib-
IIMHCTBA YTIIeBOI0B BeipaxkaeTcsi popmyioit Ch(H20)m. DTa hopmyia mokassi-
BAET, YTO YTJIEBOJIbI COCTOST U3 YTIEPOAa U BOABIL.

VYrneBoabl AenAT Ha TpU Tpymibl. MoHOcaxapuibl, AUCaxapubl U MOJIH-
caxapuabl. MoHOCaxapuabl — 3TO MPOCTEUIINE yIIeBOIbl, KOTOPbIE HE MOTYT
THIPOJIU30BAThCS C 00pa3oBaHKEM 00Jjiee MPOCTHIX YIIIEBOIOB.

[Ipu ruaponuze AucaxapuaoB 0Opa3yroTCs ABE MOJEKYJIbl MOHOCaXapH-
noB. [lonucaxapuapl COCTOAT U3 OOJBIIOTO YMCIAa MOHOCaXapuJ0B, Ha KOTO-
pBI€ TIOJIMCaXapUabl pa3iararoTcs MPY THIPOIIU3E.
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MoHocaxapuasl ¢ aJbIETUIHON IPYNION HA3BIBAKOTCSA albJ03aMH, C Ke-
TOTPYNIONA — KET03aMH. AJb/103a, COEpKallasl IATh aTOMOB yIJIepoJa B MO-
JIEKyJie, Ha3bIBACTCsA AJIbJOIEHTO30M; KET03a, COAEpIKaIlasl MeCTh aTOMOB yrI-
Jeposaa B MOJIEKYJIe, Ha3bIBaeTCs KETOrekco3o u T. 1. Hanbomnpliee 3HaueHue
MUMEIOT I€KCO3bI U IIEHTO3BI.

13.1. CTPOEHME MOJIEKY/JIbI I''TIOKO3bI

XHUMHUYECKOE CTPOCHHUE MOJIEKYJIbI TNIFOKO3bI BbIpaykaeTcs (popMyJIoi:

CHz-CH-CH-CH-CH-C z ©

OH OH OH OH OH

Kak BugHO M3 (DopMysibl, TIIFOKO3a COAEPKHUT THUIAPOKCHIIBHBIC TPYIIITHI
1 albJACTUIHYIO Tpyny. [103TOMY TIIF0K03a — 3TO allbICTHAOCIIAPT.

B BosmHOM pacTBope MoJieKyJia TJIFOKO3bI MOXKET MEepPerTH u3 oHOM dop-
MBI — aJIBJAECTUIHON (LIETIOYEUHON) — B JIPYTYI0 — IHUKINYECKYI0. ITO TPO-
UCXOJUT BCJEICTBUE TOTO, YTO TUIPOKCWIbHAS TPYIIA MATOTO YTIEPOIHOTO
aToMa MOXET MPUOJM3UTHCS K allbJIETHAHON Tpynne. B mocneaneit moa Biaus-
HUEM TUIPOKCHIIBHON TPYIIIBI pa3phIBacTcs m-CBA3b. K cBOOOIHOM CBsI3U MpU-
COEJIMHSIETCS] aTOM BOJOPO/Ia U 00pa3yeTcs MIECTUWICHHOE KOJIbIIO, B KOTOPOM
aNbJICTUIHAS TPy OTCYTCTBYET:

®CH,OH 6C|3H20H
| :
5 c——o0
H/ X TH 0 | /| \T
H
4C|3 H —'C/ —C C
|\ OH H 1o [\ OH H/'
HO \| I/ HO '\ |/ OH
3C ——C 3(|:_2(|3
,'_, C|)H H OH

[Tponiecc mpeBpaleHust anbaeruaHoi (GOpMbl B IUKIMYECKYIO 0OpaTUM.
B pacTtBOpe cylecTByeT paBHOBECHE MEXAY HUMH. ['MIpOKCUIIbHAS TpyIIa,
KOTOpasi oOpa3yeTcsi y MepBOTO YIJIEPOJHOTO aToMa BMECTO alIbJICTHUIHOM,
Ha3bIBACTCS TMOJyalleTalbHbIM THUIPOKCWIOM. l[lomyaleTanbHblii TUIPOKCUI
0oJjiee peaklMOHHO-CIIOCOOHBIN, YeM Jpyrue Tuapokcuibl. [lonyareranbHblii
TUAPOKCUIT MOXKET 3aHUMATh PA3JIMYHOE MOJIOAKEHNE OTHOCUTEIIBHO TII0OCKOCTH
Mosiekynbl. [luknndeckas dopma, B KOTOPOM TMOyalleTadbHBIM THUIAPOKCHII
HAXOJIUTCA TOJ| TJIOCKOCTHIO KOJIbIIa MOJIEKYJIBI, Ha3biBaeTcs o-hopmoii (1).
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B B-dopme (2) rimroko3sl mostyaneTaabHblid THAPOKCUIT HAXOAUTCSA HaJl MIOCKO-
CTBIO KOJIbLIa MOJICKYJIBI.

CH,OH |CH20H
|
C o)

Y AU VISR

W C C 2 C C
|\ OH H /] |\ OH H / |
HO\:| | /OH HO\:| |/ H

y | i

Lo o o

Mexnay anbaeruanou, o- u B-opMaMu IIIOKO3bl YCTAaHABIMBAETCS PaB-
HOBecHe C npeodaaganueM 3 Gopmabi:

—_—

o-hopma anbAETUIHAS B-popma

TJIFOKO3bI dbopma JIFOKO3bI

IMoayyenne. B NPOMBIIUICHHOCTH TIIIOKO3Y IIOJYyYarOT THAPOJIH30M
KpaxMmaja U LEUI0I036l. B mpupose rimokos3a obpasyercs B mpomecce GpoTo-
CHUHTC3a.

6CO, + 6H,0 —» CgH1206+ 60, + Q

13.2. PU3NYECKHUE 1 XUMHUYECKHUE CBOMCTBA T'JIIOKO3bI

dusznyeckue cBoiicTBa. [ 110K03a — 0€10e KpUCTAUIMYECKOE BEIIECTBO,
claakas Ha BKYC, XOpOLIO pacTBOpPHUMA B BOJE.

XumMuuyeckue cBOMCTBA. [J1I0K03a MMEET XMMHUYECKUE CBOMCTBA, Xapak-
TEpHbIE JUIsl CHUPTOB U aJIbJIETU/IOB.

1. Peakuuu ¢ yyactrem anbAeTUIHOW TPYIIIbI

a) ['mroko3a gaeT peakuuio cepedpsiHOTO 3epKaa:

_0
CH,OH~(CHOH)+~C T y +Ag20 — » CH,0H — (CHOH),~COOH+2Ag!
0) IIpu xunsiueHuun mroko3a okucisiercss ruapokcuaom meau (1) B riro-

KOHOBYIO KHCIIOTY M BBINIaJaeT KpacHbIi ocaok okcuaa meau (1):

CH,OH — (CHOH), — CHO + 2Cu(OH), — CH,0OH — (CHOH),COOH +
+ Cu,04+2H,0

B) [lon nmeficTBueM BOJOpOMA TIIOKO3a MPEBPAIACTCS B MIECTUATOMHBIN
CIIUPT COPOUT:

CH,OH - (CHOH)4 — CHO + H— CH,0OH — (CHOH)4, — CH,OH
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2. Peaknuu ¢ ygyactreM TUAPOKCHIBHBIX TPYIIIT
a) I'moko3a B3aumopeiictByer ¢ Cu(OH), ¢ oOpa3oBaHueM TIJIFOKOHATa
meu (I1):
= /H
OH o. ¥ O\
~ " NCu

0) ['roko3a B3aMMOIECTBYET ¢ KapOOHOBBIMU KUCJIOTaMU ¢ 0Opa30BaHM-
€M CIIO’KHBIX 3(UPOB:

CH,OH — (CHOH); — CHO + 5CH3;COOH — CH»(OCOCH3) —
— (CHOCOCHs)s ~CHO + 5H,0

3. Oco0ObIe peaKIuu TIIFOKO3BI:
a) CriupToBoe OpOKEHUE B MIPUCYTCTBUH (PEPMEHTOB JIPOKIKEH:

CsH1206 — 2CH3CH>0OH + 2CO»
0) MostouHOKHCIIO€ OpOXKEHUE B TPUCYTCTBUH (PEPMEHTOB:
CsH1206 — 2CH3CH(OH)COOH

OO6pazyeTcst MOJIOYHAs KUCIIOTA.
B) OxucrieHue. B opraHn3Max 4eaoBeKa M )KMBOTHBIX TJIHOKO3a OKUCIISET-
Csl, B pE3yJIbTaTe YETO BBIACISIETCS SHEPTUs, HeoOXoauMast JJisl AKU3HEACATEI b-
HocTH. [lo3TOMY IiTFOKO3a SBJISETCS ICTOYHUKOM SHEPIUU JJIs1 KIETOUYHBIX pe-
aKIIUH.
CeH1206 + 60, — CO2+ 6H,0 + Q

Ipumenenue. [110KO3y NPHMEHSIOT B MEIMIIMHE JUISI BHYTPHUBEHHBIX
UHDBCKIIUH, B IMHAILIECBON MPOMBIIIJICHHOCTH, B IIPOU3BOJICTBE 3€PKa U UTPYIIECK
(cepebpenne).

13.3. ®PYKTO3A

®pyKTO3a — U30MEP TIFOKO3bI, SIBISETCS KETOCITUPTOM U UMEET MOJICKY-
nsipuyto opmyny CsHi1206 kak u riaroko3a. CTpoeHHE €€ MOJIEKYJbl BhIpaXka-

ercst hopMyIIoi: CH,OH-C~(CHOH)5-CH,0H
0

Conepxutcsa Bo ¢ppykrax u mejae. @pykrosa cialie TitoK0o3bl B TPU pasa.
Kak u rmoko3a, GppykTo3a CylecTByeT B HUKINYECKUX (hopmax.
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13.4. PUBO3A U IE3OKCUPUBO3A

Pu6o3za (1) u gezokcupubdosa (2) BXOJAT B COCTaB HYKJICHHOBBIX KHUCIIOT.
Nx bopmybl:

_0
CH;OH-CH(OH)-CH(OH)-CH(OH)-C 7 (1)
H
_0
CH,OH-CH(OH)-CH(OH)-CH,C Z )
H

B cocrtaBe HYKJIEHMHOBBIX KHCIOT pru003a M JI€30KCHPHU003a HAXOIATCSA B IIHMK-
JUYECKor opme.

OTH TEHTO3bI M0 CBOMM XHUMHYECKHM CBOMCTBAM IIOJIOOHBI TJIIOKO3E:
OKHUCJISIOTCS B KUCJIOTHI, BOCCTAHABIMBAIOTCS B MHOTOATOMHBIC CITUPTHI.

BoOmnprOCHI U YIIPAYKHEHU S

1. Yro Takoe yrieBobl?

2. Ha xakue rpynimsl IeasITCs yriaeBOIbI?

3. Uto Takoe: a) MOHOCaxapubl; 0) IUCaxapuabl; B) MOJUCAXAPUIIBI?

4. Yo Takoe: a) anp103bl; 0) KETO3bI?

5. Kak MOHO 10Ka3aTh MPUCYTCTBUE B MOJIEKYJIE TJIFOKO3bI TUAPOKCHIIb-
HBIX TPYNI U adbJAETUAHON IPyIIbI?

6. Kakolt ruipokcui Ha3pIBa€TCs MOJTyalleTATbHBIM THAPOKCUIIOM?

7. Kakue nukinueckue GopMbl TITIOKO3bI UMEIOTCS B pacTBOpe?

8. C moMOIIpI0 KaKUX PEeakiMii MOXXHO OTIUYHUTH PACTBOP TIFOKO3BI OT
pactBopa GpykTo3b1? Hanuimmre ypaBHEHUS PEAKIIHA.

9. KakoBa poJib TJIFOKO3bI B )KH3HEEATEILHOCTH YEIOBEKA U )KUBOTHBIX ?

10. Hanummmre Gpopmyiibl mEHTO3: puOO3bI U 1I€30KCUPHOO03HI.

3ATAUN

1. IIpu cnuproBoM OpoxeHun 150 T BOZHOro pacTBOpa TIIFOKO3bI BBIJIE-
munock 2,24 11 (H.y.) ra3a. PaccuuTtaiiTe MaccoBylo OO CIHPTa B MOJIyYEH-
HOM PacTBOpPE W MAacCOBYIO JIOJIFO TJIFOKO3BI B MCXOJHOM pacTBope. I mroko3a
npopearuposaia nojHoctero. (OtBet: 3,16 % u 6 %)

2. Paccunrtarh, CKOJIBKO TPAaMMOB cepedpa MOXKHO TIOTYYUTh MIPH B3aUMO-
nercTBUM 18 T TIIIOKO3BI C aMMHAYHBIM PacTBOpPOM okcuja cepedpa (1), ecnu
BBIXO]I TpoAyKTa peakuuu 75 %. (OtBet: 16,2 1)

3. Kakoit 00beM rasza BBICIUTCS TIPU CIIUPTOBOM OposkeHuu 18 r riroko-
3bl, €CIU Tporiecc mpotekaer Ha 75 %? (Otset: 3,36 1)

4. Tlpu OpokeHHH pacTBOpa TIIIOKO3bI ¢ MaccoBoi noser 10 % Boiaenu-
JIOCh CTOJIBKO K€ rasa, CKOJIbKO €ro 00pa3zyeTcs MpH MOJHOM CTOpaHuu 35 Mi
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stanona (p = 0,8 r/mi). Beruuciure maccy 3toro pactsopa rioko3sl. (OTBeT:
1095,6 1)

13.5. TMICAXAPHIBI

Jucaxapuapel 00pa3yroTCsl NpHU OTIIECIUIEHUU BOABI OT JBYX MOJEKYJ I'eK-
co3. Haubonee BakHBIMH W3 AMCAXapuIOB SIBISIIOTCS caxapo3a, MalbTo3a
U nakTo3a. Bce oHM UMEIOT OfiHY M Ty ke aMmnupudeckyo popmyny CioH2011
U SIBJISIFOTCS] ©30MEpPaMHU.

Caxapo3a

Crpoenne. Mosiekyna caxapo3bl COCTOUT U3 OCTATKOB TJIIOKO3bl U PPYyK-

TO3bl, COEUHEHHBIX MEXKIY CO00I aTOMOM KHCIIOpO/a:

CH,OH
H 0 H HOH2C
OH H ’\ W
HoF———— CH,OH
H OH

B Monekyine caxapo3bl HET HU aJbJIETUAHON TPYMNIbl, HU MOJIyaleTalbHO-
I'o TUAPOKCHIIA, HO UMEIOTCS THIPOKCUIIBHBIC TPYIIIIBI.

Iosyuenne. Caxapo3a coepKUTCA BO MHOTHX PAacTEHHSIX, HO OCOOCHHO
€€ MHOI'O B CaXapHOU CBEKJIE U B CAXapHOM TPOCTHHKE. M3 3TUX pacTeHuil ca-
Xapo3y U MOJIy4YaroT.

dusunveckue cBoiicra. Caxaposza — 3T0 OOBIYHBIN caxap. DTO KPUCTAII-
Jaudeckoe Oesoe BEIIECTBO CIIAJKOTO BKyca, OYEHb XOpOILIO PacTBOPSETCS
B Boze. Temmneparypa mnaBnenus caxapossl 160 °C. Ilpu oxnaxneHum pac-
IJIaBJICHHOM caxapo3bl OHA MPEBpaIaeTcs B aMOP(HYIO0 MPO3payHyI0 Maccy-
Kapamenb.

Xumnyeckue cpoiictBa. B mpucytcTBuM pa3z0aBiIe€HHBIX MHHEPAIbHBIX
KHCJIOT U TPU HArpeBaHUU MPOUCXOAUT THAPOJIM3 caxapo3bl. B pesynbpraTe
TUAPOJIK3a 00pa3yroTCs TIII0K03a U (PYKTO3a.

C12H2,011 + H,O — CsH1206 + CsH1206

Caxapo3sa JIeTKO B3aMMOJICHCTBYET C THJIPOKCHUIAMHU METAJLIOB, 00pa3ys
pacTBOpHI caxaparoB. B oTiHn4une OT IIOKO3bI caxapo3a He JAaeT peaklnH «Ce-
peOPSHOro 3epKana, He BOCCTAaHABIMBAETCS APYTMMHU BOCCTAHOBUTEISIMHU.

N3omepsl caxapo3sl — MaiabT03a U JIAKTO3a. ManbTo3a COCTOUT U3 ABYX
OCTAaTKOB TI'JIIOKO3bI; JJAKTO3a — U3 OCTATKOB TIFOKO3bI U TaJIaKTO3BI.

IIpumenenne. Caxapo3a NIpUMEHSETCS B OCHOBHOM B IHUIIIEBOM MPOMBIIII-
JIEHHOCTH.
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1.

BoOmPOCHI U YIIPAYKHEHU S

Kak otnuuuth PaCTBOPBI I'NIFOKO3bI U CaXapO3bl, HAXOIAIIUECA B pa3-

HBIX MPOOUpPKax?

2.

Hanumumre ypaBHeHUs peakiuid, NpU TOMOIIU KOTOPBIX caxapo3y

MOJKHO IIPCBPATUTH B 3TAHOJI.

3.

CKOJIBKO TJIFOKO3bI U (PYKTO3BI: a) B MOJISIX; ) B TpaMMax MOXHO IO-

JYYUTh MIPU TUIPOIIU3E 5 MOJIb caxapo3bl?

3AJIAUA

Kakas macca caxapo3sl nmotpedyercs Ajsl TMAPOIN3a, YTOoObl U3 00pa3o-
BAaBILIEHCS TJIFOKO3bI MOTYYUTh 54 T MOJIOYHOW KHUCIOTHI NpH BbIxone ee 60 %?
(OtBer: 171 1)

5.

TECTOBBIA CAMOKOHTPO.Ib 10 TEME
«YTJEBOJbI. MOHOCAXAPUIBI. JINCAXAPUJIBI»

. YKaxuTe 0011y hopMyIly yrieBoJIOB:

a) CnH2n+1OH; B) CnH2n+1CHO;
6) Co(H20)m: r) CoHanea COOH.

. OxapakTepu3yiuTe XUMAYECKOE CTPOCHUE TIIFOKO3BI:

a) rekcosa;

0) anbaerugoCIupT;

B) B IIUKJIMYECKOMN (hopMe MPUCYTCTBYET MOTyalleTalbHbIA TUAPOKCHIL;
) B pacTBOPE YCTAHABIIMBACTCS paBHOBECHE MEXY - U [-hopmamu.

. Kakue BeniecTBa SBJISIOTCS U30MEpaMHU MO OTHOLICHUIO APYT K APYTY:

a) III0K03a U MAJIbTO3; B) caxapo3a U MaJIbTO3a;
0) riroKo3a u PpyKTOo3a; ') caxapo3a u JaKkro3a?

. YKaxxuTe npoliiecchl, Beaylire K 00pa30BaHUIO TIIFOKO3bI:
a) ruApOJIM3 Kpaxmana; B) pOTOCUHTE3;
0) ruapoOaU3 caxapos3bl; ') TUIPOJIN3 LIEJUTFOIO3BI.

Kakue npomaykTsl 00pa3yroTcsi MpyU OKUCICHUH TIFOKO3bI aMMHUAYHBIM

pacTBOpOM OKcHa cepedpa:

6.

a) TJIFOKOHOBAsI KMCJIOTa U BOJIA;

0) IrIIOKOHOBAS KMCJIOTAa U METAJNIMUECKOE cepedpo;
B) MHOT'OQTOMHBIM COUPT U BOJA;

r) ¢pykro3a u Boja?

VYKaxute rpymnnbl BEIIECTB, KOTOPbIE JAIOT PEAKIUI0 «CepeOpsHOTro

3epKanay:

a) IJ1I0K03a, TIMIEPHH, STUJICHTJIMKOJIb;

0) raviepuH, TJIF0K03a, caxapo3a;

B) TJIIOKO03a, (OpMaIIbICTH]I, METAaHOBAS KHCIIOTA,
I) TJII0KO03a, MOJIOYHAs KUCJIOTa, PPYyKTO3a.
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7. YKaXuTe BEIIEeCTBO, KOTOPOE MOKHO HCIOJIb30BAThH AJI1 OOHAPYKEHUS
IIIMLEPUHA, alleTAIbJETU/IA, YKCYCHOW KUCIIOThI U TIIFOKO3BI:

a) rugpokcua meau (11); B) BOJOPO/I;

0) okcuj cepedpa; ) TUJIPOKCHU HATPHA.
8. Ilpu neiicTBuM PepMEHTOB ITFOKO3a MOABEPTacTCs:

a) rTUIpoJu3y; B) OpOKEHHUIO;

0) ruIpUpOBAHUIO; ) JeruIpaTaiuu.

9. OxapakTepu3yiTe XUMHUECKOE CTPOCHHE (PPYKTO3BI:
a) MEHTO3a;
0) umeeTcst KapOOHUIIbHAS TPYIINA B MOJICKYJIE;
B) KETOHOCIIHPT;
I') UMEIOTCS THIPOKCHIIbHBIE TPYIIIIHL.

10. OxapakTepu3yiTe CBONCTBA Caxapo3bl:
a) claJKuil BKYC;
0) pacTBOpHUMa B BOJE;
B) B BOJIC PacnajacTcs Ha UOHBL;
) IpY HArPEBaHUU B MPUCYTCTBUU KUCIIOT UAET TUAPOIU3.

13.6. HOJIMCAXAPU/IbI

Mosmnekybl ToMcaxapuaoB COCTOAT U3 OOJBIIOTO YKCIa OCTaTKOB TEKCO3
(MmoHOMEPOB). OCTAaTKU TEKCO3 CBSI3aHBI MEXIY COOOU B JJIMHHBIE LIEMHU pa3-
JIMYHOW JJIMHBI. DTHU LENH UMEIOT Pa3HYI0 MOJICKYJISIpHYIO Maccy. llonucaxa-
pUIBI UMEIOT 00y MOJIeKyJsIpHY dopmyiny (CeHioOs)n, TaEe N — yucio
rekco3. [Ipu rumponmnse monucaxapuaoB o0Opa3yrOTCs AUCaxXapuIbl UM MOHO-
caxapuabl. Baxxnelimme nmonucaxapuasl — Kpaxmal, [MeJUTiI03a (KieTyaTka).

Kpaxmaun

Crpoenne. MakpoMOJIEKYJIBl KpaxMaja COCTOSIT M3 OCTAaTKOB MOJIEKYJI
UKINYECKOUN OL-TJIFOKO3BI.

MakpoMoJIeKyJIbl Kpaxmaia pas3MdaroTcs MO CTPOEHUIO: HApsAy C JIv-
HEWHBIMM MOJIEKYJIAMHA C MOJEKYJISIPHOM MAacCOM B HECKOJBKO COTEH THICAY
(ammii03a) MMEIOTCS MOJIEKYJIb Pa3BETBICHHOIO CTPOEHHUS, MOJIEKYJIspHas
Macca KOTOPBIX IOCTUTAET HECKOJIbKMX MUJUTMOHOB (AMUJIOTIEKTHH ).

CH,0OH
HlL_ H
H
......... pr " O
H OH
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Ioayuenue. [TonyyatoT Kpaxmain yaiie BCEro u3 kaprodens, puca U KyKy-
PY3BL.

du3zunveckue cpoiicta. Kpaxman — 6enbiit amopdusbIii mopornok. [Ipak-
TUYECKA HEPACTBOPUM B XOJOJHOM BOJE, HO IOJYYEHBl BOJOPACTBOPHUMBIE
dopMbl kpaxmana. B ropsiueit Boge kpaxman oOpasyeT KOJUIOMIHBIN pacTBOp,
KOTOPBIN IPH OXJIAXKACHUY MPEBPAIACTCS B KIIEHCTEP.

XuMHYeCcKHe CBOMCTBA.

1. HarpeBanue. Kpaxman He uMeeT onpeneneHHOi TeMIiepaTyphbl IJIaBie-
HUsI ¥ IPU HATPEBAHUU PA3J1aracTcs Ha IEKCTPUH U APYTUe MPOAYKTHI.

2. Bzaumopeiicteue ¢ ogom. Kpaxmanm maet xapakTepHOE CHHEE OKpa-
IIMBaHUE C MOJOM. DTO MO3BOJISIET OOHAPYKMBATh Kpaxmall B MUIIEBBIX MPO-
TYKTax.

3. 'mnponus. [Ipu HarpeBaHuu ¢ BOIOM B MPUCYTCTBUHU KUCIOTHI MU TIPH
AeicTBUM (PEpMEHTOB KpaxmaJl JErKO OABEPraeTcsi TUAPOIU3Y.

(C6H1005)n - (C6H1005)m — XC12H22011 — nCsH1206
Kpaxmall = JIEKCTPUHBI —> MaJIbT03a —> IJIFOK03a

HpI/IMeHeHI/Ie. KanMaJ] INPpUMCHACTCA B IIPOHU3BOACTBC aHTI/I6I/IOTI/IKOB,
BUTaMHUHOB, KOH6aC, KOHOUTCPCKUX HSHGHHﬁ, B (bapMaHI/II/I n MCIULHNHC, AJIsA
HaKpaxMaJInBaHUA ocnpsa. B IMIPOMBIINIJIICHHOCTH KpaxMaJl Hepepa6aTBIBaIOT
B 3TUJIOBBIM CIIUPT, I'NIFOKO3Y, ACKCTPHUHLBI U APYI'HC BCIICCTBA.

B OpraHu3MceC KpaxmaJl THAPOJIU3YCTCA 40 I'NTFOKO3BI.

esnro103a

Crtpoenune. MakpoMOJIEKyJIbl LEJITIOI03bI COCTOST U3 OCTATKOB MOJIEKYJ
B-T1I0KO03bI U UMEIOT TOJIBKO JIMHEWMHOE CTpoeHUE. MaKkpOMOJIEKYJIbI LIEIITI0N0-
3Bl pACMoJIaraloTcsl B OJJHOM HAMpaBJICHUU U 00pa3yroT BOJIOKHA (JIEH, XJIOMOK,
KOHOIUISA). B KaXXJI0M OCTaTKe MOJEKYJbI TIIOKO3bl COJIEPKATCA TPU THUIPOK-
CWJIbHBIC TPy, 4TO BeIpakaetcs Gpopmyioi [CeH;O2(OH)s],. Ob6miee uncio
OCTaTKOB TIJIIOKO3bI B MakKpOMOJEKYJE IEJUIIOJIO3bl PAaBHO MPUMEPHO
6000-12000, 4YTO COOTBETCTBYET OTHOCHUTEIHLHOM MOJICKYJSIPHON Macce
1-2 mummoHa.

IMony4yenne. [{emntono3a — oCHOBHAsI COCTaBHAs YacTh 00OJIOUKHU PACTH-
TeJbHBIX KJIETOK. [0 98 % 11eITr0103b1 COCPIKUTCS B XJIONKE, B APEBECUHE —
okoyio 50 %. Bata — 9T0 MOYTH uyucTas IEII0JI03a U TMPECTaBIsieT co0oi
OUYMILICHHBIN XJT0MOK. OCHOBHYIO MacCy IEJUTIOI03bI OJIYYatoT U3 JPEBECHUHBI.

dusnveckue cBoiicTBa. llemmono3a — 0Oenoe BOJOKHHCTOE BEIIECTBO,
HEPaCTBOPUMOE B BOJIC U OPTaHUYECKHUX pacTBOpHTENsiX. He mmeer Hu BKyca, HHA
3armaxa.

XuMHUYeCcKHe CBOMCTBA

1. 'unponus. Ilpu HarpeBaHuu ¢ pa30aBIIEHHOM CEPHOM KHUCIOTOM MOJ
JABJICHUEM IIEJUTI0JI03a TIPEBPAIAETCs B TIIIOKO3Y.
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H,SO
(CeH100s)n + NH,O ————nCsH1205
2. Peakuus srepudukanuu. [lpyu B3anMoaeicTBUM HEIUTION03bI C a30THON
KHCJIOTOW B MPUCYTCTBUU KOHLEHTPUPOBAHHOW CEPHOM KHCIIOTBI 00pa3yroTcs
CJIOKHBIE YQHUPBI -MOHO-, TU- U TPUHUTPATIICITIONO3bI:

[CeH7Oz(ONOz)(OH)2]n;
[C6H702(ON02)2(OH)]n;
[CsH702(ONO2)s]s

HutpaThl 1emmono3sl — roproydure BemiecTBa. TPUHUTPAT LEIJUTIOIO3bI
(IMPOKCUIIMH) — CUJIBHO B3pBIBUATOE BEUIECTBO.
B3anmoneicTByeT HEemii103a U ¢ OpraHn4eCKUMH KUCTIOTaMU:

[CsH70;2 (OH)3]s + 3nCH3COOH 59, [CsH;0,(0OCOCHs3)s], + 3nH,0
OO0BIYHO 00pa3yeTcst CMECh MOHO-, M- U TPHALIETATOB LIEJUTFOI03bL:
[C6H702(OCOCH3)(OH)2]n;

[C6H702(OCOCH3)2(O H)]n;
[CsH702(OCOCHS3)s]n

Jluamerar ¥ TpHAIeTATHEIII0N03a UCTIONB3YIOTCS [l TIOTYYSHHS UCKYC-
CTBEHHOTO al[eTaTHOTO BOJIOKHA.
3. 'openue (MOTHOE OKUCIICHUE)

(C6H1005)n +6n0, t—O)GHCOZ + 5nH,0

4. Tepmudeckoe pasyioxKeHUe U003kl 0€3 1ocTyna Bo3ayxa. B 3aBu-
CUMOCTH OT TeMIIepaTyphl Pa3iI0KEHUs 00pa3yrTCs APEBECHBIN YTrojb, BOJA,
MeTaH, METaHOJI, YKCyCHasl KUCIIOTa, alleTOH U IPYTHe MPOTYKTHI.

IIpumenenue. llemttono3a B BHAE APEBECHHBI MCIIOJB3YETCA B CTPOHU-
TEIbCTBE, B OBITY. BOJBINIOE KOJIMYECTBO MLEIUIIOI03BI MepepadaThiBacTCs Ha
OyMmary, 9TaHOJ, BaTy, MPOCTHIE U CI0KHbIE 3Gupsl. [IpocThie U ciaoxkHbIe A U-
Pl TEJUIIOJIO3b MPUMEHSIOTCS B PA3IMYHBIX OTPACHSIX MPOMBIINIIIECHHOCTH
U B MEJUIUHE.

BONPOCHI U YIIPAYKHEHU S

1. Yro Takoe monumcaxapuasi? Hamummre oOIIyr0 MOJNEKYIApHYIO (op-
MYJy TIOJIMCAaXapHIOB.
2. B ueM oTiiuue Kpaxmana OT HEeJUTI0JI03bI?
3. Ckoubko 3BeHbeB CeH10O5 coepKuTCs B MaKpOMOJIEKYJI€ IEJUTFOI03bI:
a) npHsgHOTO BostokHa (M, = 5900000);
0) xsonkoBoro BosiokHa (M, = 1750000)?
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4. Hanumvre ypaBHEHUS peakUUid MOITyYEHUS:
a) JUHUTPATA LEIJUTOJIO3BL;
0) auarerara 1eJIIH0I03bl.

5. Hanummre ypaBHEHHS peaklUi 1Jis MPeBpaIlleHH:
KpaxmMajl — IJIF0K03a — 3TaHoJI — okcuj yriepoaa (1V) — ruapokapooHaTt
HATpUS

3AJ1AUN

1. Onna tonna kaprodens cogepxkut 20% kpaxmana. [Ipu 6pokenun u3
oJIHOM TOHHBI KapTodens nonydeno 100 i cnupra (p = 0,8 r/mn). Onpenenure
BbIX0J] 3Tanoxa. (Oteet: 70,43 %)

2. [Tocne xucnotHoro ruaponu3a 10 r 1emurono3sl MOTydmIH 5,2 T TITI0-
K03bl. CKOJIBKO MPOIIEHTOB 3TO COCTABIIET OT TEOPETUYECKH PACCUUTAHHOTO
kommuectBa? (OTBet: 46,85 %)

3. 3 TOHHBI IPEBECHHBI COACPKUT 55 % memtrono3sl mo mMacce. Onpene-
JUTE, KaKyl0 MacCcy TpHaleTaTa [eJUII0JI03bI MOKHO MOIYYUTh U3 3TOH IpeBe-

CHHBI, €CIIA BBIXOJ NMpOoAyKTa cocTaBisieT 60 % OT TEOPETUYECKU BO3MOKHOTO.
(OtBer: 1,76 1)

TECTOBBI CAMOKOHTPOJIb 11O TEME
«YTJIEBOJBI. IIOJTUCAXAPUIBI»

1. Vkaxure BCHICCTBA, KOTOPBIC OTHOCATCA K YITICBOdAaM:

a) Kpaxmau, B) caxaposa;
0) 1eIUTI0J103a; I') CIIUPTHI.

2. KpaxmMan MOKHO MOJTyYHUTbh:
a) u3 kaprodens; B) KYKYpPY3bl;
0) IpeBECHHBI; I') U3 puca.

3. YKaXuTe yIrIIeBOIbI, KOTOPBIC MTOCTPOEHBI TOIBKO U3 OCTATKOB MOJICKYJT
TJTFOKO3BI:
a) 1eJUTI0J1034; B) MajbTO3a;
0) kpaxmau, ) caxaposa.

4. OxapakTepu3yiuTe CTPOCHUE 1IEIUTFOJIO3bI:
a) NPUPOAHBIN MOJMCaXapus;
0) UMeEeT JIMHEHHOE CTPOCHHUE;
B) COCTOUT M3 OCTATKOB [3-TJTFOKO3BI;
I') UMEET Pa3BETBICHHOE CTPOCHUE.

5. Ykaxure o01iee XUMHUYIECKOE CBOMCTBO JUCAXaPHUI0B U TIOJIUCAXaPHUJIOB:
a) OpoKeHMHE; B) THIPUPOBAHUE;
0) runponus; I') OKUCJICHHUE.
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6. YkaxxuTe KOHEUHBIN MPOAYKT THIPOIU3a Kpaxmana:

a) ICKCTPUHBI; B) I'JIIOK034;
0) ManpTO3a; ) caxaposa.
7. Ilpu B3anMOICMCTBUH LIEJITIOJIO3BI C A30THOM KUCIIOTOM 00pa3yeTcs:
a) CIOKHBIN 2up; B) IIpocTOi 3up;
0) HUTPOCOECTUHEHUE; I') aMUHOCOEIMHEHUE.

8. Kakue coenmuHeHns 00pa3yrOT KpacHBIA 0CAI0K TIPU HArPEBaHWUU C THI-
pokcuaom menu (11):

a) caxaposa; B) I'JIIOKO34;
0) 1eUTI0J103a; ) STaHAIb?
9. Kakue BemiecTBa BCTYIAIOT B PEAKITUIO dTEPUPUKAIIAN:
a) LIEJUTI0JI03a; B) IIPOIIAHAJIb;
0) PpykTo3a; r) Kpaxman?

10. Onpenenute 4KUCIO CTPYKTYPHBIX 3BEHBEB B MAKpPOMOJIEKYJIE 1EIUTIO-

JIO3bI, €CJIM €€ OTHOCHUTCIIbHAA MOJICKYJIIPpHAsA MacCa paBHaA 2,5 MHUJIJIMOHOB:
a) 1540: ) 13900; B) 15432: ) 30864

14. AMUHBI

AMuHBl — 3T0 mnpousBoaHbie amMuaka (NHs), B Morekyne kotoporo
OJIVH, JIBA WJIM TPU aTOMa BOJIOPOJIa 3aMEUIEHbI YIIIEBOJAOPOAHBIMU paIUKasa-
mu. Hanpumep: metunamus (1), mumetunamud (2), tpuMmetrunamu (3)

H CHs CH?’\
CHs—N < 1) SN-H CHs —'N 3)
H CHj3 CH,

[To yncmy aToMOB BOAOpOAA B aMMHAKE, 3aMEILEHHBIX HA YTJIE€BOJOPO/I-
HBIM pajgukal, pa3audaroT nepBudHbie (1), Bropuunsie (2) u TperuyHbie (3)
aMuHbl. B 3aBUCHUMOCTH OT TIPUPOJIBI YTIEBOJIOPOJIHOIO paJuKajia pa3inyaroT
anudaTuyecKue, aaTUuIUKINYECKUe, apoOMaTUYEeCKUE U TEeTEPOLMKINYECKUE
aMUHBI.

Homenkaatypa u uzomepusi. HazBanusi aMMHOB 00pa3yroTcsi OT Ha3Ba-
HUW paJuKalloB W clioBa aMuH, Hanpumep, metuinamuH CH3NH;, tpumeru-
aamuH (CHs)sN, metmmtunamua CoHsNHCH;. HasBanust Gosiee ClOMKHBIX
aMHUHOB 00pa3yloTcsi OT Ha3BaHUU COOTBETCTBYIOIIMX aJIKaHOB: HaIpUMED,
H3;C—CH(NH,)-CHj3 Ha3siBaeTcs 2-aMHHOMIPOIIAH.

N3omepusi aMUHOB XapakTepu3yeTcs H30MEpUEn yrieBOIOPOIHOTO pagu-
Kayia (M30Mepus 1ENU) U MOJIOKEHUEM aMUHOTPYIIbI B MOJIEKyJe (M3oMepust
noyioxkeHus ), Hanpumep, 1-amuaod6yran CH;—CH,—CH>—CH>-NH; u 2-amuno-
6yTaH CH3—CH(NH2)CH2—CH3.
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duznyeckue cBoiicrBa. MetunaMuH, TMMETUIAMUH U TPUMETWIAMUH —
ra3oo0pa3Hble BELIECTBA, BCE OCTAJIbHbIE aMUHBl — JKUAKOCTU WM OecrBeT-
HbIE KpUCTAJUINYECKHE BelecTsa. Husmme aMuHbl pacTBOPUMBI B BOJIE U UME-
10T 3amax aMmuaka. C yBEIMYEHHEM MOJEKYJSIPHOM MacChl pacTBOPUMOCTh
aMUHOB B BOJIC YMEHBIIIAETCS.

XuMHYECKHEe CBOMCTBA. B MoJleKyax aMUHOB, KaK U B MOJIEKYJIE aMMHU-
akKa, aToM a30Ta UMEET OJIHY HENOJEIECHHYIO ITapy 3JIEKTPOHOB. B BoHOM pac-
TBOPE U B IPUCYTCTBUU KUCIIOT 3Ta JIEKTPOHHAS 1apa B3aUMOJIEUCTBYET C IO-
JIOKUTENBHO 3apsSHKEHHBIM HOHOM BOJIOPOJA U IPUCOEIUHSIET €T0:

H
|

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

i

H3C—1|\IZ +HOH +—= [H3C-NH3]" + OH, riue [HsC— NH3]" — non metunammoHus
H

i

H- Il\I: +H™+Cl" === [NH,]* CI (x;mopu aMMOHHS)
H

H

!
HsC—N:+ H*+CIT = [HsC—NHs]" CI" (xn0pua MeTHIaMmMoHus)
|

H

ITosTOoMy pacTBOpBI aMHHOB B BOJE MMEIOT IIEIOYHYIO peakunio. OHu
M3MEHSIOT LBET UHAMKATOPOB: (peHopTarenHa — B MaJIMHOBBIM, JJAKMYyCca —

B CUHHH.
OnHako, MO CPAaBHEHUIO C aMMHUAKOM aMUHBI — 00Jiee CHUJIbHbIE OCHOBA-

HUsl. DTO 00BSCHSETCS TeM, 4To B MoJiekyie metunamuHa CHs—NH, k atomy
a30Ta CIBUHYTHI DJIEKTPOHHBIE 00JIaka OT aTOMOB BOJOPOJIa METUIHLHOU TPyTI-
Bl ¥ OT JIBYX aTOMOB BOJIOPO/ia HETIOCPEACTBEHHO:

H H H
v \AC v
H—>N: H—> C—+N:
t H 4
H H

B pesynbrare arom azota B MOJIEKyJe METWJIAMUHA MpHOOpeTaeT 00Jib-
M 10 3HAYEHUIO OTPUILIATENIbHBIN 3apsij, YeM aTOM a30Ta B MOJIEKYJIE aMMU-
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aka. brarogapst u30bITOYHOMY OTPHUIIATEFHOMY 3apsly aTOM a30Ta B MOJIEKY-
JlaX aMUHOB CHUJIbHEE MPUTATUBAET K ce0e MPOTOHBI, YEM B MOJIEKYJIE aMMHAKa.
Oprannuyeckue aMUHBI FOPAT HA BO3yXE.
4CH3-NH; + 90, — 4CO; + 10H,0 + 2N,

14.1. AHWJIMH
AHWIMH — TNPOCTEUIINNA NPEICTABUTENL IEPBUYHBIX APOMATHYECKUX
aMUHOB:
NH;

CeHs—NH, nim | O

HOJIy‘leHI/Ie. AHMIVH " APYIruc ICPBUYHBIC AapOMATHYCCKUC aMHHBI I10-
JIy4arOoT BOCCTaHOBJICHHUCM HI/ITpOCOGIII/IHCHI/IfI

CeHsNO, + 6H — <A Op, €~ 11 NH, + 2H,0

Ota peakiys U3BECTHA KaK peakiys 3UHUHA.

du3nyeckue cBoiicTBa. AHIWINH — OECIBETHAs] MACJISTHUCTAs KUJKOCTh
C XapaKTEepHBIM 3allaxOM, MaJI0 pacTBOPUM B BOJI€ U CHJIbHO A10BUT. Ha B03-
JyXe OBICTPO OKHUCIIACTCS.

XumMHnyecKkue CBOMCTBA. AHUJIIMH pearupyer ¢ KUCI0TaMu ¢ 00pa3oBaHU-
€M CoJied, HO IBET JJaKMyca HE U3MEHSET. DTO OOBACHIETCSA TEM, YTO OCH301b-
HOE SJIpO OTTATHUBAET CBOOOJHYIO JIEKTPOHHYIO Mapy OT aTroMa a30Ta aMUHO-
rpymmnbl. [lo3TOMy 57€KTpOHHas IJIOTHOCTh HAa aToMe a30Ta B MOJIEKYJe
aHUJIMHA YMEHBINIACTCS, U OH cja0ee MPUTATUBAECT K cede mpoToHbl. B 3TOoM
Cllydyae€ OCHOBHBIE CBOWCTBAa aHWJIMHA TPOSIBISIOTCS cliabee MO CPaBHEHUIO
C TIpenenbHbIM aidarndaeckumM aMuHOM MeTriaMuHOM CH3—NHo.

CeHs <:NH» + H,O —‘[C6H5NH3]+OH7

TUAPOKCU q)eHI/IJ'IaMMOHI/ISI

C6H5 «:NH, + HCl — [C5H5NH3]+C|_ 58] 051 C6H5NH2HC|

xJ1opu GeHUIaMMOHHUS (MM CONSTHOKUCTIBIA aHUJIMH)

[CsHsNH;]CIl™ xopormo pactBopum B Boje. [Ipu aelcTBUM HA HETO IIEIIO-
YW aHWJIMH BBIJEISIETCA B CBOOOIHOM BUIIE.

[C6H5 NH3]C1_ + NaOH —CgHsNH, + NaCl + H,O

AToMBI BOIOpOJIa OEH30JIBHOTO Spa aHWIMHA JIETKO 3aMEIIaloTCs rajo-
reHamu. [Ipu nelictBum GPOMHOM BOJIBI Ha BOJHBIA PacTBOP aHWJIMHA BBIIEISI-
eTcst 6enbIit ocanok 2,4,6 TpUOPOMaHUITNHA.
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NH NH,

. 1 Br 1 Br
5|O§ + 3Br, — B.O{ + 3HBr
5 3
4 4
Br

HpI/IMeHeHI/Ie. AHuUIMH MPUMCHACTCA JIA IMOJIYUYCHHA aHUJIIMHOBBIX Kpa-
CHTGHCﬁ, JICKApCTB, B3pbIBYATHIX BCIIICCTB, aHHJIHHO(bOpMaJIBI[eFI/II[HBIX CMOJI.

BoOmnPOCHI U YIIPAYKHEHU S

1. Yto Takoe aMUHBI?
2. Hanmummure opMyIibl BCeX H30MEPOB aMUHOIIPOTIaHA.
3. Hanumure cTpyKTypHBIE (OPMYJIBI aMUHOB:

a) 3-aMHUHOIICHTAaH;

0) 1,5 n1mamMuHOreKcaH;

B) 2,3 iuaMUHOOYTaH;

r) 3-aMUHO-4MEeTHJITEKCaH.

4. O0pgcHHUTE, TIOYEMY y AUMETUIAMUHA OCHOBHBIE CBOMCTBa CHJIbHEE,
YeM y METUIIAMHUHA.
5. Hanumure ypaBHEeHUs peakuuii AJis PEBpaIeHU:

CH4—)CH3N02—)CH3NH2—) [CHgN Hg]Cl—)CHgN H2—)N2

6. O0BsicHUTE, TOUEMY apOMaTUYECKUE aMHUHBI UMEIOT OoJiee ciabbie oc-
HOBHBIEC CBOMCTBA, YeM TpeeibHble annu(paTUueCKue aMUHBbI.

7. Kakoe coemuuenne — gudenmnamMu (CgHs):NH wim denunamun
CsHsNH; mmeet Gostee cumbHBIC OCHOBHBIE CBOMCTBA?

8. Kak monmyunTh aHWIMH U3 KapOuaa kanpiusa? Hanummre ypaBHEHUS pe-
aKIIH.

9. YkaknuTe XUMHYECKUE CTIOCOOBI pa3/IelICHHIs CMeCH OCH30J1a ¥ aHUJTMHA.

3AJIAUN

1. 26,8 r pacTBOpa COJISIHON KHCJIOTHI C MAaCCOBOM J0JIEH XJIOPUCTOTO BO-
nopojia norpedoBanock A HelTpanuzauu 10 T TEXHUYECKOTO BOJHOTO pac-
TBOpa auMmeTwiamuHa. Ompenenute MacCoBYIO OO0 aMUHA B TEXHUYECKOM
pactBope. (OtBet: 33 %)

2. [lomyuenHasi coyib MEPBUYHOTO aMHMHA MPU B3aUMOJECHCTBUH C XJIOPO-
BOAOpOIOM conepkuT 43,48 % xnopa. Onpenenure MOJEKYJISIpHYIO GopMyity
amuHa. Kakoit o0beM (H.y.) a3oTa oOpaszyercs npu CXUraHu 9 r 3Toro amuHa?
(OtBet: CoHsNH_, 2,24 )
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3. 10 m cmecu 3TaHa, MEeTaHa W METHWJIAMHHA MPOMYCTUIIN Yepe3 U30BITOK
coJisiHOM KucaoThl ¢ MaccoBoit moaeit HCl 10 %. OO0beM cMmecu Mpu 3TOM
ymenbiwics B 1,25 paza. Onpenenure cocTaB CMECH, €CIM U3BECTHO, YTO Ha
cxkuranue 1 1 ee nouwto 30 1 (H.y.) kucnopoaa. (OTBet: 3Tan 6,33 i1; MeTaH —
1,67 m; MeTunaMuH — 2 1)

4. Tlpu BoccTtaHoBiIeHUU 7,7 T HUTPOOEH30Ja ObLIO MOJIYYEHO HEKOTOPOE
KoiuuecTBo aHuinHa. [Ipn oOpaboTke OJHOM COTOM YacTH MOJYYEHHOI'O aHH-
nuHa U30BITKOM OpomMHOM Boabl oOpasoBanoch 0,165 T ocagka. Ompenenurte
BBIXOJ1 aHWIMHA 0T TeopeTuueckoro. (OTet: 80 %)

5. Onpenenute, Kakyld MacCy aHWJIMHA MOXKHO moJyduTh u3 200 mia
(p = 0,88 /mu1) Genzoma. Beixoa HuTpoOeH3ona paBeH 80 % OT TeopeTHIeCKO-
ro, a BeIXoJ aHwimHa — 75 % ot teoperuyeckoro. (Oteet: 125,9 1)

TECTOBBIA CAMOKOHTPO.Ib 110 TEME « AMUHBbD»

1. Yxkaxnre COCANHCHUS, OTHOCAIIHUCCA K KJIIACCY aMHUHOB!
a) CH3;CONHy; B) HOOCCH;,;NH;
6)C3H7NH2, I‘) CeHllNHz.

2. CKOJIbKO aMHUHOB COOTBeTCTBYeT cocTtaBy CsHgN:
a)2;, 0)3; B) 4; r) 5?

3. Y KaKoro u3 BELIECTB OCHOBHBIE CBOICTBA BHIPAKEHBI CUJIbHEE:
a) METWJIAMUH; B) TPUMETUIIAMUH,;
0) IMMETUIIAMUH,; ) STWIAMUH?

4. YKa)KI/ITC, KaKO€ M3 BCIICCTB JIYUIIC BCCX PACTBOPACTCA B BOAC:!
a) C6H5NH2; 6) CH3NH2, B) NHg, F) NH4C|

5. KakoBa m10THOCTh METHIAMUHA 110 BOJIOPOTY:
a) 75; 0) 15,5; B) 9,2; r) 317

6. YkaxxuTe oAMHAKOBBIE CBOMCTBA aMMUaKa U METHUJIAMUHA!
a) ceuuduueckuil 3anax;
0) rassl IpU HOPMAJIbHBIX YCIOBUSAX;
B) XOpOILIasi pACTBOPUMOCTH B BOJIE;
r) o0pa3yroT COJIM MPU B3aUMOJEHCTBUU C KUCIOTaMHU.

7. YKaxuTe, KaKyr0 OKpacky umeer (peHondTarenH B BOJHOM pPacTBOpE
TPUMETHUIIAMHUHA!
a) CHHIOIO; B) (MOJIETOBYIO;
0) po30BYy10; I') HE U3MEHSETCH.

8. Ykaxure BeliecTBa, ¢ KOTOPhIMU B3aUMOJICHCTBYET METHIIAMUH:
a) OpoMOBOIOPOAHAS KUCIIOTA; B) CE€pHas KUCJIOTA;
0) coJisiHas KUCIIOTA; ') KUCJIOPO]I.

9. B pesynbTaTe cropanusi OpraHMueCKUX aMHHOB 00Pa3yroTCs:
a) a3or; 0) BoJa; B) COy; r) okcup azota (1V).
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10. K kakomy Kjaccy COeTUHEHUN OTHOCHUTCS BEIIECTBO, MOTYyUYEHHOE TIPH
NEeWCTBUU HA aHUJIMH XJIOPOBOJOPO/IA:
a) KUCJIOTA, B) 2¢up;
0) coJb; I') aMUHOKHCI0Ta?

11. YkaxuTe psig aMUHOB, B KOTOPOM CJIEBA HAIIPABO OCHOBHBIE CBOMCTBA
YBCIMYIHNBAKOTCA:
a) CsHsNH, < (C6H5)2NH < CoHsNH, < (C2H5)2NH <NHz3;
6) (C6H5)2 NH < C¢HsNH> < NH; < CoHsNH, < (C2H5)2NH;
B) NH; < CeHsNH-» < (C6H5)2NH < CoHsNH, < (C2H5)2NH;
F) (C6H5)2 NH < CoHsNH, < NH; < CgHsNH, < (C6H5)2NH.

12. OxapakrepusyiTe CTpOCHHE U CBOMCTBA aHUJIMHA!
a) B OCH30JIbHOM SIIp€ B MOJIOKEHUSX 2, 4,6 yBelIMUeHa 3JICKTPOHHAS
IJIOTHOCTB;
0) pearupyeT ¢ OpOMHOM BOJIOM;
B) OCHOBHBIE CBOMCTBA MpOSBISIOTCS ciadee, yeM y anu(aTudecKux
AMHUHOB;
I') OCHOBHBIE CBOMCTBA MPOSBIIAIOTCS CUIIbHEE, YEM Y TU(PEHUIIaMUHA.

13. YkaxuTte, ¢ KAKUMH BEIIECTBAMH pearupyer aHUJINH:
a) CoJIsTHasl KUCJIOTa; B) OpoMHas BOJa;
0) Opowm; ) cepHas KUCJoTa.

14. YkaxkuTe BeEIIECTBO, KOTOPOE 00pa3zyeTcsl Mpu JEUCTBUU THUIPOKCHIA
HaTpus Ha XJopuJ PeHUIaMMOHUS:
a) penosr;  0) amMmmmak; B) aHWJIWH,  T) XJOPQEHOI.

15. YkaxuTe 001acTH NPUMEHEHUS AHWJIMHA!
a) MOJy4YEHHE KpacuTeseH;
0) moJiyuyeHHE B3phIBYATHIX BEIIIECTB;
B) NIOJIyYEHHUE JIEKAPCTBEHHBIX MpenapaToB;
I) MOJy4YeHUEe aHUITMHOPOPMATBIAETUIHBIX CMOJI.

15. AMMHOKHUCJIOTBI

AMHHOKHCIIOTBI — 3TO a30TCOAEPIKALIME OPTaHUYECKHE COETUHEHMS, CO-
nepxamue amuHorpynmsl —NH; u kapOokcunbabie Tpynmsl (—COOH).

AMUHOKHUCIIOTBI BCTPEUYAIOTCS B MPUPOJIE B CBOOOTHOM BHUJIE U B COCTaBE
OPYruX coequHeHui. 13 MOJeKyn aMHUHOKHUCIOT COCTOSIT BCE PACTHTENIbHBIE
1 KUBOTHBIC OCIIKH.

N3omepuss u HOMeHkJaTypa. M3omepus aMHHOKHCIOT OINpENEseTCs
PA3JIUYHBIM CTPOEHHUEM YIJIEPOAHOM LIEMMA M TOJIOKEHUEM aMHUHOTPyIIbL. 110
MEXIyHapOAHOW HOMEHKJIAType Ha3BaHMsI aMUHOKHUCIIOT 00pa3yroTcsl OT Ha3Ba-
HUI COOTBETCTBYIOLIUX KapOOHOBBIX KHCIIOT € 100aBIeHUEM NTpePuKca aMIUHO-:
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4 3 2 1 &
CH,-CH:—- |CH -C 2 — aMMHOOYTaHOBasl KMCI0Ta
NH,
4 3 2 1 = O
CH, - |CH— CH, -C OH 3 — aMMHOOYTaHOBAs KHCIIOTa
NH,
4 32 1 -0
H,N-CH,-CH,-CH, -C { oH 4 — aMUHOOYTaHOBAs KUCJIOTA
CHs
|
3 21 20 5 )
CH,-C-C~< — aMHHO- 2 METUIIIPONAaHOBAas
| OH xkucmaora
NH;

Kpome mexnyHapoJHON HOMEHKIIATypbl, YIOTPEOISIOTCA €Ile Ha3BaHUs
AMUHOKHUCIIOT, B KOTOPBIX BMECTO LU(Dp cTaBIAT OyKBBI rpeueckoro andasBura:
o, B, y u 1. 1. Hanpumep, 2-amuao0ytanoByto kucioty CHs—CH—CH(NH2)-
COOH moxHO Ha3BaTh TaKXke O-aMUHOMACIISHOW. MHOTHE aMHUHOKHCIOTHI
UMCIOT TpUBHAJIbHBIC Ha3zBaHus, Hanpumep, raunuH HoN-CH,COOH, ananun
CH3;—CH(NH,)-COOH.

IMonyyenne. AMUHOKHCIIOTHI TIOJMy4alOT MyTeM Tuaponun3a 0enkos. [lpu
TUAPOJIU3E JIFOOOTO OelKa MOJIy4aeTcsl CMECh OL-aMUHOKHUCIIOT. MI3BECTHBI Tak-
K€ CUHTETUYECKHE CIOCOOBI TMOJyYeHUs] aMUHOKUCIIOT. Hampumep: cHaudana
YKCYCHasi KUCJIOTa pearupyeT ¢ xjopoM (peakuus |), 3aTem XJI0pyKcycHas Kuc-
JI0Ta pearupyeT ¢ aMMHaKkoM (peakius 2).

CH3COOH + Cl; — CICH, — COOH + HCI (1)

CICH,COOH + NH3 — H;N — CH,COOH + HCI (2)
du3nvecKue cBOMCTBA. AMUHOKHUCIIOTB — ATO OECIBETHBIC KPUCTAILIIU-
YECKHE BEUIECTBA, PACTBOPUMBIE B BOJIE, MHOTHE U3 HUX UMEIOT CIAAKHUI BKYC.
XuMHYecKHe CBOMCTBA
1. AMUHOKHCIIOTBI UMEIOT CBOMCTBA OCHOBAHHUM U KUCJIOT U MOATOMY SIB-
Tst0TCsl aM(OTEPHBIMUA OPTaHUYECKUMH COCTMHEHUSAMH. MIX KUCIOTHBIE U OC-
HOBHBIE CBOMCTBA OINPEACISIOTCA Pa3HbIMU TPYIIIAMH, B OTIWYHAE OT HEopra-
HUYECKUX aM(OTEPHBIX COCTUHEHUH.

H,N-CH,~COOH+NaOH — H,N-CH,—~COONa + H,O
HOOC—CHz—NH2+HC| — [HOOC—CHz—NH3]+C|7
(nmu HOOC-CH,—NH,-HCI)
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2. AMHUHOKHUCIIOTBI PearupyroT co CupTamMu, o0pa3yst CIoKHbIE 3(QUPHL:

0
H;N-CH,~COOH+HOR ——— H;N-CH,-C T +H0
O-R

3. [IpucyTcTBHE B MOJIEKYJI€ OJMHAKOBOI'O YHUCJIa aMUHOTPYII U Kap-
OOKCHUIIBHBIX TPYIII IPUBOJUT K B3aUMHOM BHYTPEHHEH HEUTpaIn3aiim:

H N H
| l B
N cc g === H-'N CHC00
H

OO6pazyroniasi cojib UMEET JiBa MPOTUBOIIOJIOKHBIX 3apsifa U Ha3bIBACTCS
OUMOJISIPHBIM HOHOM, T. €. MOHOM, MMEIOIIMM JBa MoJitoca. PacTtBop comu
HEUTPAJIbHBIN.

4. AMUHOKUCIIOTBI pearupyroT Jpyr ¢ IPyroM U 00pa3yroT NenTUIbI

H>NCH,COOH+H,NCH,COOH—->H,NCH,CONHCH,COOQOH + H,0

[Ipu B3auMOAEHCTBUU IBYX MOJEKYJ aMUHOKHCIOT OOpa3yroTCs IUIIeM-
TUJIBI, TPEX — TPHUIEIITUBI, YETHIPEX — TETPANENTUIbl U T. 1. B KoHEUHOM
uTore 00paszyroTcsi BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS, KOTOPbIE HA3bIBAIOTCS
noymnentugamu. ['pynna atomoB —CO-NH- HaspiBaeTcss MenNTUAHOW WU
aMUTHOM T'PYIIIOH, a CBSI3b MEXK/y aTOMaMu yriepoja U a30Ta — MEeNTHIHON
WUJIM aMUJHOM CBS3BIO.

IIpumeHenne. AMUHOKHCIIOTHI — UCTOYHHKU 00pa3oBaHuUsi OEJIKOB, M-
TUJ0B, PEPMEHTOB W TOPMOHOB. HyXKHBIE 1711 TOT0 aMUHOKHUCIIOTHI YEJIOBEK
Y JKMBOTHBIC TIOJYYarOT B BHJIE MHIIH, COAEpKaIIel pasnuunble Oenku. bemku
B THUIICBApUTEIHHOM TpPaKTe TOABEPTAIOTCS PACIICIUICHUIO Ha OTAEIbHBIC
aMUHOKHCIIOTHI, U3 KOTOPBIX 3aT€M CHHTE3UPYIOTCS OCNIKH IPYroro CoCcTana.

AMUHOKHUCIIOTBI UCMOJIB3YIOTCSI B KaUueCTBE JICUEOHOTO CPE/ICTBA TIPHU He-
KOTOPBIX O0JIE3HAX, IJIs TOAKOPMKH KUBOTHBIX M KaK MCXOIHBIC BEIIECTBA JIJIs
MOJTYYCHHUSI UCKYCCTBEHHBIX BOJIOKOH. Hampumep, 171 OMydeHHus] CHHTETHYC-
CKOT'O BOJIOKHA KaIllPOH UCTIOJIB3YIOT £-aMUHOKAIPOHOBYIO KUCIOTY

€ 5 Y B o
H,NCH:, CH: CH, CH, CH> COOH.

MoJiekyJibl 3TOM KUCIOTHI PEATUPYIOT APYT C APYTOM:

NH;N — (CH2)s — COOH + nH;N — (CH,)s — COOH — [NH — (CH,)s — CO -
—NH — (CH_,)s — COl, + nH,0

[Ipomeccrl 0Opa3zoBaHuss BEICOKOMOJIEKYJISIPHBIX COSUHEHUN ¢ 00pa3oBa-
HUEM MOOOYHBIX HU3KOMOJeKyIsipHbIX BemecTB (H2O, NH3) HaspiBatorcs pe-
AKIUSIMU TTOJIMKOHICHCAIUU.
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BoOmPOCHI U YIIPAYKHEHU S

1. Yto Takoe aMUHOKHUCIOTHI?
2. Hanummre ypaBHEHMsI peakilvii, KOTOpbIE XapaKTepusyrT amdoTep-
HbIE CBOMCTBa aMUHOKHCIIOT.
3. Hanumure cTpykTypHBIE GOPMYIIBI BCEX U30MEPHBIX KUCIIOT:
a) aMMHOMACJISIHBIX;
0) aMHHOBaJIEPUAHOBBIX.
4, Hanmumwte ypaBHEHUS pEaKIUHM TMOJIy4YeHHUs OTWIOBOro 3dwupa
0L-aMHUHOTIPOITMOHOBOM KHUCIIOTHI.
5. Hanumumre Gpopmysibl IByX THUIOB COJIEH aMUHOYKCYCHOM KUCIOTHI
6. Hanuimre ypaBHeHUs peakiuil 2-aMUHONIPOTTMOHOBHA KUCIIOTHI:
a) C TMAPOKCHUIOM Kaius; ©) C CepHOM KUCJIOTOM; B) C TAHOJIOM.
7. Yrto Takoe nentuaHas (aMHuaHAas) CBS3b?
8. Uto Takoe peakius MOJIMKOHACHCAITUHN?
9. Hanummre ypaBHEHUS peakiuil AJis MpeBpaIieHui:
a) CaC,—»C,H,—»CH3;CHO—»CH3;COOH—CICH,COOH—H,;NCH,COOH

0) C,H¢— CICH,COOH— H;NCH,COOH—->H;NCH,CONHCH,COOH
3A1AUN

1. 3,56 r aMUHOKHCIIOTHI 00pa3yeT ¢ 3TaHoyioM 4,68 T cloXHOro 3(dupa.
VYcranoBute  (opmyay — aMHMHOKMCIOTBI M HazoBute ee. (OtBer:
CH3—CH(NH2)COOH, ananun)

2.30 r cMecH aMHMHOYKCYCHOM, YKCYCHOHM U arleTanbAeTuaa s IMoayde-
Husl conu Tpedyet 5,38 11 xsopoBoaopoaa (H.y.) uinu 10,08 r okcuga Kaibius.
Brranciure maccoBbeie o BemecTB B cmecH. (OtBer: CH3COOH — 24 %;
CH3CHO — 16 %; amunoykcycHas kuciora — 60 %)

3. ImeeTcst BOJHBIN pacTBOP COJISTHOM KUCIOTHI C KOHIIEHTpAIUEH XJI0po-
Bogopona 0,15 monb B oHOM NUTpe pactBopa. Kakoii 00beM 3TOTO pacTBOpa
notpedyercst Juisi B3aUMOJACUCTBHUS ¢ 26,7 T 3-aMHUHONPONAHOBOM KHUCIIOTHI?
(OtBer: 2 1)

TECTOBBIA CAMOKOHTPOJIb 110 TEME « AMMHOKHCJIOTBD»

1. Vkaxxurte 4uciio u30MepoB Yy aMUHOMACTISTHON KUCIIOTHI:

a)2; 0)3; B)4;, r)b.

2. Kakasg u3 mpuBeneHHBIX (POpPMYIN BEIIECTB COOTBETCTBYET [3-aMHHO-
MIPOMMUOHOBOM KUCJIOTE:
a) CH;—CH(NH2)-COOH,;
6) CH3—CH(NH2) — CH,COOH,;
B) HoN — CH, — CHQCOOH,
r) Cl — CH; — CH(NH;) — COOH?
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3. YKaxuTe criocoObl MOTyIeHUST aMUHOKHUCIIOT:
a) ruaposnu3 OEJIKOB;
0) BOCCTAaHOBJICHHE HUTPOCOCIUHEHUMN, COJEPXKAIIUX KAPOOKCHIbHYIO
rpymiy,
B) XJIOpUPOBAaHHUE KapOOHOBBIX KHUCIIOT, 3aT€M B3aUMOJICHCTBUE C aMMU-
aKkoMm;
') OKHCIICHHE CIIUPTOB, COAEPKALIUX AaMUHOTPYIIITY.

4. B pesynbraTe ruiposimza Jr0oro Oellka MpeuMyIeCTBEHHO 00pa3yroTCs:

a) 3-aMUHOKHCIIOTHI; B) Y-aMHUHOKHCJIOTBHI,
0) 0.-aMHUHOKHCJIOTHI; ) 6-aMUHOKHUCIIOTHI.
5. YKaxuTe peakiyu, B KOTOPbIE BCTYNAIOT aMUHOKHUCIIOTHI:
a) srepuduKanms; B) MTOJIMKOHAEHCAIS;
0) noJMmepu3anus; r) oOpa3oBaHueE MENTH/IOB.
6. AMHHOKHCIIOTHI 00Pa3yrOT COJIH:
a) C METaJJIaMH; B) CO CIIUPTaMu;
0) co 1enovamuy; I') C HEOPraHNYECKUMHU KHUCIIOTAMM.

7. YKaxxuTe, BOJHBIA pacTBOP KAKOM aMUHOKHUCIIOTH UMEET HEUTPaIbHYIO
pEaKIUIO:

a) H,N—(CH,)sCOOH; 8) H,NCH,COOH;
6) CHsCOOK: r) HaN(CH2)sCH(NH,)COOH.
8. Yxkaxure BCHICCTBA, C KOTOPBIMHU PpCArupyCT aMHMHOYKCYCHAsA KUCJIOTa:
a) NaOH: 8) H,NCH,COOH;
6) HCl, F) C6H5CH3.
9. YkakuTe 4uCio MeNTUIHBIX (AMUIHBIX) CBSI3CH B TPUTICTITH/IC:
a) 2, 0) 3; B) 1; r) 4.

10. BonokHO KanmpoH — MPOAYKT MOJIKOHICHCAIIIH:
a) 0.-aMUHOKAaIpPOHOBOM KUCJIOTHI;
0) 3-aMHUHOKANPOHOBOM KUCIIOTHI,
B) Y-aMUHOKAIPOHOBOM KHCIIOTHI;
') €&-aMHUHOKAIPOHOBOM KUCJIOTHI.
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