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YBa)aemble AeCATUKTAaCCHUKMU!

B sToM yue6HOM roay BbI IPOAOJIMKUTE M3YyUYaTh OPraHUUYECKUe
BeIllecTBa — COeAuHeHUuA, oOpasoBaHHBIE sjieMeHTOM KapOomom.
YraeBomopoabl (coemuuenus KapOowma ¢ I'maporeHom) BXOIAT B
cocTtaB He()TH, TPUPOTHOTO ra3a. B ;KUBBIX OpraHU3Max COAeprKaTCs
OpraHnYecKue BeIlleCTBa, MOJIEKYJbl KOTOPHIX COCTOAT M3 ATOMOB
TPexX W’ OOJIBIIIETO YNCJa DJIEMEeHTOB, — KUPHI, YIJIEBOABI, Kap-
0OHOBbBIE KMCJIOThI, AMUHOKKCJIOTEI, 0K, BUTAMUHEI, (DePMEHTHI
u ap. MHOro pas3iauvyHbIX coequHeHn KapOoHa moIyYaoT XUMUKHT
B J1abopaToOpusaX, NHKEHePhl U TeXHOJIOrM — Ha 3aBojax. O3Hako-
MHTECh TaKyKe C OpPraHMYecKMMH MOJMMepaMu, IJIaCTMACCAMMU,
CUHTETUUYECKUMU BOJIOKHAMMU, KOTOpPbI€ IIOCTEIIEHHO 3aMEeHSIOT
MIPUPOAHBIE U TPAAUIIMOHHBIE MAaTEePUATIBI.

Br1 yrury6uTe cBou 3HAHUSA 0 KOBAJIEHTHOM cBA3u. [loHmMaHMe 0co-
OeHHOCTEll XMMUYECKOI CBA3M B OPraHUYECKUX COeIWHEHUAX HAeT
BO3MOJKHOCTH IIPOTHO3MPOBATH CBOMCTBA BEIIECTB, OIPEAeaTh IIPO-
IYKTBI PeaKIlUil ¢ UX ydyacTueM. ¥y 3HAeTe TaKiKe O CUCTeMaTUYeCKO
HOMEHKJIAType — CHCTeMe HasBaHUM, B COOTBETCTBUU C KOTOPOI
KasKI0OMy BeIeCTBY JAlOT HasBaHUe, YKasbIBarolllee HA ero COCTaB,
CTpoeHme, ¥ HayUNTeCh Ha3bIBATh OPTaHUUYECKUe COeqUHeHN .

Ha muoOormx ¢axTax BBl y0eAWTEeCh, UTO COCTAB W CTPOEHUE
OpraHnYecKHuX BeIlecTB 00yCJIaBJIMBAIOT UX CBOMCTBaA. ITO OyaeT
cmoco0cTBOBaTh (hOPMHUPOBAHUIO ITEJIOCTHOIO IIPeJCTaBJIeHUs 00
OpPraHWYEeCcKON XUMUU — pasjejie XUMUYEeCKOl HayKu, TECHO CB-
3aHHOM C JKUBBIMU OPTaHU3MAaMU 1 OKPYIKAIOIeil cpeaoii.

Kak u panee, BaM IPeJCTOUT ITPOBOAUTE OUBITHI — OTAEJIbHBIE
1 00beJMHEHHbIEe B IPAKTUUYECKYI0 padoTy. BeIIOMHAA UX, U3Y-
YHTe CBOMCTBA OPTaHMUYECKUX COEMIMHEHUI, CMOKeTe Paclo3Ha-
BaTh BeIeCTBAa, ONPeNeiATh HeKOTOPhIe 13 HUX B IIUIIEBBIX IIPO-
IyKTax. Bce aTo mOMOKeT 3aKpeluTh NpPaKTUUYeCKHe HaBBLIKH,
CIOCOOHOCTDH aHAJIM3UPOBATEL PE3YJIbTATHI SKCIIEPUMEHTOB, KPAT-
KO U cofiep:KaTebHO ()OPMYyJINPOBaTh BEIBOALI. Be3yciioBHO, mpu
IIPOBEZeHN Y OMIBLITOB BaM HEO0OXOIMMO COOJIIOAaTh ITpaBua paboThI
u 0e30IIaCHOCTM!.

B mamrem yueOHUKe, KaK 1 B IPEIBIAYIINX, BAsKHEHIIIe ompeae-
JIeHUs TOAAHBI IIBETHBIM HIipudToM. HoBble TepMUHBI, CJIOBa CO
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CMBICJIOBBIM aKI[€HTOM, 3ar'0JIOBKU B maparpadax, BaxkHad nHQPOP-
ManusA BBIJEJeHbl KYPCUBOM WUJIU JKUPHBIM IpudroM. Onucamue
XUMHUYECKOr0 9KcIepuMeHTa (1adopaTopHbIe OOBITEHI, IIPAKTHUUEC-
Kad paboTa) momeIreHO Ha IBeTHOM (oHe. BecrmomorarenrbHBINA
MaTepuaJ OTMeUYeH cJieBa I[BeTHOM JUHUelH, a HEKOTOpble MHTepec-
Hble (PaKTHI U CBeJeHUs BbIHECEHBI Ha mojsa. Kakawiii maparpad
COZIeP:KUT BOIPOCHI, VIIPAKHEHU, 3aJaUM PAa3JIUYHON CIOKHOCTH.
HexoTopriit 6osiee pacimpeHHBIN MaTepuasl BBIHECEH B PYOPUKY
«[Ims1 m10003HATEIBHBIX». XUMUUECKNE CBOMCTBA OPTraHUYECKUX
COeMIMHEHUH, CIIOCOOBI WX IIOJYUYEHHS, a TaKyKe KauyeCTBEHHBIe
peakiiuu cobpausl B [Ipunoskenuax. s yro6eTBa paboThI ¢ yueo-
HUKOM IIpeJjaraeTcsa IpeIMeTHBIN YKa3aTelb.

CrapaiiTech BAYMUYMBO 1 HACTOMUYMBO pPaboTaTh ¢ MATEPUAJTIOM,
MOJAaHHBLIM B yUueOHUKe, faBaTh 000CHOBAHHbBIE OTBETHI HA BOIIPOCHI
B KOHIIe ITaparpadoB, CaMOCTOATEJIbHO PellaTh 3aJaun.

Hapeemcs, uTo n3yuaTh XMMUIO C 3TOM KHUTOM BaM OyZIeT JIETKO
U MHTEPECHO.

Asmopuvt



pasaea

Teopusa cTtpoenus
OPraHNYeCcKHux
COeINHEeHUN

ITOT pasies CONePKUT MaTePUa O Kaaccudu-
Kaluy OPraHWuYeCKUX BeIleCTB U THUMAX XUMU-
YEeCKOH CBSABU, KOTOPHIE B HUX PeaJus3yTcsa. Ber
03HAKOMUTECH C OCHOBHBIMU IIOJIOKEHUSIMU TEO0-
pUHM CTPOEHWUS OPraHUYECKUX COEAWHEHUN u
sSBJI€HUEM Hu30Mepuum — OJHuUM u3 (HPaKTOPOB,
o0ycJyiaBIMBAOIUX pPasHooOpasue opraHuuec-
KUX BEIIEeCTB, a TaKKe HAYUNUTECh PeIaTh 3a1a-
UM Ha BhIBeJIeHUE UX XUMHUUECKUX (hopMy.I.

OpraHu4yecKune coeguHeHuns

Matepuan naparpaga noMoXKeT Bam:

» BCMOMHWTb OCHOBHbIE CBEAEHUSI 06 OpraHWYecKux
COEIMHEHUAX;

» MOHATb NPUYMUHBI MHOTOYUCIEHHOCTU OPraHUYeCKUX
BELLECTB;

» y3HaTb O CYLLECTBOBAHWM CUCTEMATUYECKON HOMEH-
KnaTypbl BELECTB;

» MOMOJIHWUTb CBOM 3HAHWUS O KlacCUBUKALIMM OpraHu-
YECKMUX COeaNHEHW.

Opranunyeckme coeguHeHUd. Bam u3BeCTHO,
YTO OPraHMYEeCKNe BeIlleCTBA — HTO COeAUHEHUS
Kap6ouma. Kpome aToMOB 3TOro sjieMeHTa, B
MOJIEKYJIaX OPraHWUYeCKUX BEIeCTB eCTh aTOMBbI
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3T0 UHTEepecHo
Kap6on
yeTbIpex-
BaJIEHTEH

BO BCeX
COeIHEHUAX,
KPpOMeE OKCHuga
CO.

T'maporerna. MojeKyabl MHOTUX OPTAaHUYECKUX
COeIVMHEHUN colepskar emle u atoMbl OKcurena,
Hurporena, rajoreHoB, a HEKOTOPBIX — aTOMBI
Cyabspypa, Pochopa u ap.

ITouTm Bce opraHmMUYecKUe BeIeCTBA COCTOAT
u3 mosiekyis. IlosTomMy namdg HUX XapaKTepPHBI
HEBBICOKWE TeMIEepaTyphl IJIABJIEHUA U KHUIIe-
HUA. BOJNBIIMHCTBO OPraHUYECKUX COENUHEHUN
MMeeT 3alax, IIJIOX0 PACTBOPSETCS B BOJIe MU He
pacTBOpsAeTCA B HEl; IPU HAarpeBaHUM OHU 3aro0-
paoTca Uiau pasjiaraioTces.

Heine usBecTHo 6ojiee 20 MUJIIMOHOB OpPraHu-
YeCKMX BeIllecTB. VX moyyamT U3 TOPHOYUX
WCKOIIAeMbIX, BHIIEJIAIOT U3 PACTeHUI, CHHTE3HU-
PYIOT B XUMUYECKUX JJa00PATOPUSAX , TPOUBBOAAT
Ha 3aBoJjax. PazHooOpasue OpraHnYecKuX COequ-
HEeHUH B 3HAUUTEJHHON Mepe 00yCJIOBJIEHO CIIO-
cobuocThI0 aTromoB Kapooua
® IIPOABJATH JOCTATOYHO BHICOKYIO BAJIEHTHOCTH

(ee 3BHAUEeHME PABHO YETHIPEM);

e 00pas3oBBIBATH MIPOCTHIE, MBOWHBIE M TPOHHBIE

|
KOBaJICHTHBIE CBA3H (—(IJ— , =(|3— , =C=, =C-);

® COENUHATHCS APYT C APYTOM B IIEIIU PASIUIHOTO
o

cTpoeHusa — HepassBeTBiaeHHBIE (—C—C—C—C-),
LT T

[
pasBeTBJIeHHBIE (— (lj (lj C— Cl—), 3aMKHYTHIe

|
(—(|3—(|3— ). 3aMKHYTYIO IIelTh HAa3bIBAIOT I[UKJIOM.
_Cl_Cl_

Cpenn opraHnmyecKHuX BeIlecTB 00JbIle BCEro
yIJIeBOZOPOAOB — coenumHeHuii KapOona c
T'ugporenom.

MHorue opraunyecKre BelllecTBa UMeT Mpu-
8UAIbHbLE HA3B8AHUA, HATIPUMED, dTUJIEeH, alleTu-
JIeH, JIUMOHHAs KWUCJ0Ta, YKCycHas KMCJOTAa,
9TUJIOBBIN CIIUPT, alleTOH, TInIlepuH. Ilo TakomMy

Ha3BAHUIO HEe MPEICTABIAETCA BO3MOMKHBIM
3amKnCcaTh XUMHUUECKYI0 (hopMysy COeTUHEHUd.



B XX B. ObLIN OpeajosKeHbl HECKOJILKO BapuaH-
TOB COCTaBJIEHUA XUMULCCKUX HA36AHUIL OPTAHU-
yeckuX BelrecTB. lIIMpoKoe mMpuMeHeHUre MOJy-
yuna cucmemamuueckas nomenwaamypa'. OHa
Obl1a paspaborana MeKIyHapOAHBIM COIO30M
yucront u npukiaagaoii xumuu IUPAC (Interna-
tional Union of Pure and Applied Chemistry). B
COOTBETCTBUY C HEM OPTaHUUECKOMY COEIUHEHUIO
IAloT HasBaHue (CHUCTeMaTHUecKoe), YKasbIBalo-
Iree Ha COCTaB M CTPOEHUE €T0 MOJIEKYJIbI.

C mpaBujaMu U PEeKOMEHIAIIUAMU II0 COCTaB-
JIEHUIO CHUCTEeMAaTHMUYeCKNX Ha3BaHUU OpraHmyec-
KMX BeIeCTB BbI O3HAKOMHUTECh HA YPOKax
XUMUAXA ¥ BO BpeMs pabOThI ¢ YUeOHUKOM. SHAA
TaKkoe HasBaHWe COeJUHEHWS, Ka'KABINM U3 Bac
CMOJKET COCTABUTH €ro XMMUUYECKYy (OpMyJy,
1300PasuTh CTPYKTYPHYIO (DOPMYJIY MOJEKYJIBI.

Knaccudpukanusa opraHMYecKHX COeanHe-
Huii. OpUeHTHUPOBATHCA B MHUPE OPraHMUYECKHUX
BEIIeCTB IOMOTaeT X Kjaccuukramnusd. [Ba cmo-
coba KaaccuPuKaImuy MPOUJITIOCTPUPOBAHBI CXe-
mamu 1 u 2.

Cxema 1
Knaccuduramusa coeqnHeHUH
110 KAYeCTBEHHOMY (3JIEMEHTHOMY) COCTaBY
OPFAHNUYECKWUE COEAUHEHUA
QY
YrneBogopopabl OKcurex- HuTporen- lanoren-
coaepxauue coaepxawume coaepxaume
CH, CH 0, C,HN, C,H Hal,

(Hal — F, Cl, Br, 1)

Monerynbl Hacblu,eHHbLX COEIUHEHUN COmeP-
JKaT TOJBKO TPOCThIe CBA3W MEXKIY aToMaMU
Kapboua, a HenacbiuenHblx — ellle U IBOMHEIE,
TPOWHBIE CBA3U. B MOJIEKyJIaxX apomMamuiecKux
CoeIUHEeHUII HMeITCI KapOOHOBLIE I[MKJIBI,

! TepMUH IPOUCXOAHUT OT JATUHCKOIO cJ0Ba nomenclatura — cucrema
Ha3BaHUM.



Cxema 2
Kaaccuduranua coequHeHU

0 0COOEHHOCTAM CBA3U Meskay aTromamu Kapoona

OPTAHNYECKHWE COEAUHEHUA

HacblileHHble HeHacblleHHble ApomaTuyeckuet
HH HH H< ,Cl H
H—é—(l')—H H—(I:—(I:—H L=C{ (I;
[ 1 H H H~¢~ \\C/OH
BrH H—(Iz—(I:—H & (I:
H H H~ \?4 ~H
H

9T0 UHTEpEeCcHO

B KOTOPBIX BCJIEACTBHUE UePEeJOBAHUA IIPOCTHIX U
IBOUMHBIX CBs3eli oOpasyeTcsa 3aMKHyTasa dJeK-
TPOHHAA CUCTEeMa C PAaBHOMEPHO paclpeieseH-
HOI1 9JIeKTPOHHOI IJIOTHOCTHIO?.

OpranuuecKue BellleCcTBa TaKsKe KJIacCUPUIiu-
PYIOT 10 cmpoeHu kapborosoil yenu. Mojeky-
JIBI COETMHEHUI OJHOTO TUIA MMEIOT OTKPBITYIO
KapOOHOBYIO el — HePa3BeTBJIEHHYIO UJIU pPas-
BeTBJIeHHYI0. CoeMHEHUS IPYTOro THUIIa COCTOAT
3 MOJIEKYJI IIUKJINUYECKOTO CTPOEHNUA.

Eie omauM KpuTepueM AJA Kiaccupuramum

ITpocreitmmit OpraHMYecKUX CcoefUHeHMIl (3a HCKJIIOUeHHeM

IUKJINYeCKUH YIUIEBOJOPOIOB) ABIAETCA HAINYNE B MOJIEKYJIaX

ymeimo- i ONpeJe/IeHHBIX T'PYIIl aTOMOB, HA3BIBAE€MBIX

Eg’gn aHuHRJIO xapaxmepucmuyecKuMu, Wil QYHKYUOHAJbHbL-

CH, Mmu, rpynmamu. Taxas I‘psufnna aToOMOB oOycJa-

N\ BJINBAET XMMUYECKHE CBOICTBA, IPUCYIIHE CO-

H,C—CH, eIVHEeHNSIM TAaHHOro KJjacca. Cpeau OKCHUI'eHCO-

IepsKalux OPraHWYeCKUX BeIeCTB BBIAEJAIOT,

HaIpuMep, KJacCc CIUPTOB, KJIACC KapOOHOBBIX

KHCJIOT. B MoJIeKyJIaX CIIUPTOB UMEIOTCS, KpoMe

YIJIIEBOMOPOAHBLIX OCTATKOB, THUAPOKCUJIbHBIE

rpyansl (-OH), a KapOOHOBBIX KHCJIOT —

KapOokcusbHbie Tpynnbkl (—COOH). Moaekry-

! TepMUH TPOMCXOAUT OT T'PeYecKOro cJoBa aromatos — mymmcroe
BEIIECTEO.

2 06 aroMm moiiger peub B § 11.
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JIBI HEKOTOPBIX COEAUHEHUI COAePIKAT HEeCKOJIb-
KO PAasJIMYHBIX XapaKTePUCTUYECKHX TPYIII.
Tak, B MOJIEKyJie aMHHOYKCYCHOII KMCJIOTHI
H,N-CH,-COOH ectp amunorpynna (—NH,) u
KapooxkcuabHasa rpymnmna (—COOH).

Oprannueckne COeIUHEHNsI, MOJEKYJIbl KOTO-
PBIX COZIepsKaT COTHU U Thicsuu aTomoB KapbOona,
Ha3BIBAIOT BblCOKOMOJEeKYAAPHbIMU. Kpaxmau,
L[eJLITI0JI03a, OeIKY SBJISIOTCS IPUPOSHBIMU BBICO-
KOMOJIEKYJIAPHBIMY COCIUHEHUSMU, a ITOJUITH-
JIeH — CHHTEeTUYECKUM BBICOKOMOJIEKYJIAPHLIM
COeIMHEeHUEM.

P K xaguMm Tumam (KJaccaM) OpPraHUYECKHX
BeIIleCTB OTHOCHTCA CO€JMHEHHNEe, HMMeEIoIlee
dbopmyny C,H,OH?

PaccmoTpum ympaskHeHUE, TOATBEPIKIAIONIEE
CIIOCOOHOCTH HECKOJbKHX aTomMoB KapboHa BMe-
cTe ¢ aToOMaMU APYTUX 9JIeMEeHTOB 00pa3oBbhIBATH
MHOTO Pas3JNYHBIX MOJIEKYJI, a 3HAUUT, U Opra-
HUUYECKUX BEIeCTB.

YINPAXHEHUE. [loka3aTb, 4TO cylLjecTByeT He meHee 10 opraHu4yeckux
BeLecTB, B MOJIEKY/1Iax KOTOPbIX UMEETCS YETbIpE aToMa
Kapo6oHa.

PeweHune

Yerripe aTroma KapOoHa MOT'YT COENUHSTHLCS B HepPasBeTBJICH-
HYIO, PA3BETBJIEHHYIO U 3aMKHYTYIO IEeIIN.

3anuieM pasjJinuyHbie KapOOHOBbBIE IIEMU C IIPOCTHLIMU CBA3AMH, a
TaK:Ke ¢ OMHOI NBOMHOMN M OQHOI TPOMHOM CBA3BLIO:

c-c-c-C  C-C c-C-C-C  C-C

c-c-C c-C c-c=C-C  C-C
C C. c=C-C C=C-C-C
C-C-C C C—C=C—C

BosMo:KHBI KapOOHOBEIE IENU C JBYMS WJIW TPEMs ABOMHBIMU
CBABAMU, JBYMSA TPOMHBIMU CBA3AMU JUO0 ABYMSA PASHBIMY CBA3A-
MU — ABOIHOI 1 TpoitHoii. Kpome Tor0, aToMmbl Kap6oHa B MOJIEKY-
JlaX OpraHnm4eCKHnX BEIIeCTB MOI'YyT OLITH COeJMHEHbI HEe TOJIBKO C
aromamu ['maporeHa, HO U ¢ aTOMaMU APYTUX 3JIEMEHTOB.



Wrak, BeliecTB ¢ UeThIpbMsA aToMaMu KapOoHa B MOJIEKYJax
HaMHOT0 60JIbIIe, YeM JEeCATh.

P Monummure k aromam Kap6ona B npuBeieHHLIX
B YIPaKHEHUY KapOOHOBBIX IIENIX HeOOXOmu-
MOe KOJINYecTBO aToMOB I'uaporena.

BrimostHUB mocJieHee 3amaHUe, BbI MOJYUYUINA
CTPYKTYPHBIE (DOPMYJIBI MOJIEKYJI YTJI€BOLOPOIOB.

BblBOAbI

Opranuueckue BeujecTBa — coeguuenus Kap6o-
Ha. IX MHOTOYHCIEHHOCTH 00yCJIOBIE€HA CIIOCOOHO-
cThi0 aToMOB KapGoHa 00pa3oBBIBATH IPOCTEHIE,
IBOIHbIE, TPOIHBbIE KOBAJEHTHHIE CBI3U U COEIH-
HATHCS B LEMU PA3INIHOTO CTPOCHHUA.

MHorue opraHnYecKue BeliecTBa UMEIOT TPUBU-
aJbHBbIe HAa3BaHMS, HO JJA KaKJIOTO CYIIECTBYeT
cucTeMaTH4ecKoe Ha3BaHUe, YKa3bIBawllee Ha
COCTaB M CTPOEHHUE ero MOJEeKYJIbI.

OpraHuueckKue COEIMHEHHUS KJIACCU(PUIUPYIOT
10 Ka4YeCTBEHHOMY COCTaBY, OCOO€HHOCTSIM CBSI3HU
me:xay aromamu KapGoHa, cTpoeHuI0 KapOGOHOBOI
menu B MoJieKyiae. Kpome Toro, ux meast Ha Kjaac-
ChI B 3aBHCHMOCTH OT HAJIWYUSA B MOJIEKYJIaX OIpe-
JeJIEHHBIX XapaKTepPUCTHUYEeCKUX ((PyHKIMOHAJB-
HBIX) I'PYIIIL.

?

. HazoBu1TE HECKONBKO OTIMYUI OPraHUYECKUX COEAMHEHMIN OT HEOPraHMu-
YECKMX.

2. O6bSCHNUTE, MOYEMY OpraHWMYeCKUX BELLECTB HaMHOro 6onblle, Yem
HEeOopraHUYeCKMXx.

3. Kakre npmsHaku ncnonb3yloT AN KnaccuPuKaumm opraHM4eCcKux co-
eINHEHUI?

4. K Kakum TMnam (Knaccam) OTHOCATCH OpraHMyecKue BELLECTBA C TaKu-

MK dopMynamu:

[

a) CsHg; r) CH3NH,;
6) C,H3Br; A) (CeH100s)y;
B) CeHe; €) (-CHy—-CH,-),?
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5. MNpuBeanMTe NpuMep HachbILWEHHONO OKCUIEeHCOAEepPKallero opraHuye-
CKOTr0 COefJMHEHUS, MOMIEKY/Ia KOTOPOro COAEPKUT oanH aToM Kap6oHa.
3anuwunte ero XMMM4Yeckyto Gopmyny U M306pasuTe CTPYKTYPHYIO M
3/IEKTPOHHYIO GOPMYIbl MOSIEKYbI.

6. B KakoM BellecTBe — [JIIOKO3€e, 3TUN0BOM CMUPTE WIN aMUHOYKCYCHOM
Kncnote — maccoBas gons Kap6oHa Hanbonbliasa?

7. Bblyncnunte naOTHOCTL (H. ¥.) U OTHOCUTENbHYIO MAOTHOCTb MO BOAOPOAY
ra3o06pa3Horo CoeJMHEHUS, MOEKY/Ia KOTOPOIro UMEET COKPaLLEHHYIO
CTPYKTYpHYIo dopmyny CHF,—CHs.

Teopua cTpoeHuUd
OpraHU4YeCcKuUx coeguHeHunun

9710 MHTEpPECHO
Tepmun «opra-
HUYecKas
XUMUA»
IIPEII0K I

B 1827 r.
MIBEICKUN
Y4eHBbIH’

1.-d. Bepue-
Juyc.

MaTtepuan naparpacda NoMoXeT BaMm:

» y3HaTb O TEOPUU CTPOEHUS OPraHUYECKMX COeanHE-
HUW;

> MoNy4YnTb NPEACTaB/EHNE O ABIEHUN U30OMEPUH;

» y6eauTbCs B TOM, YTO CTPOEHWE MOJIEKY/ BNIUAET Ha
CBOWCTBA BELLECTB.

Teopuss cTpoeHHA OPraHUYECKUX COeTUHe-
Huil. Paciiupenne HaydHBIX HCCJIELOBAHUNA II0
XUMHUHU, CHUCTEeMaTu3allis W TeopeTUUecKoe
000CHOBaHME HAKOIJIEHHOTO 3KCIEePUMEHTAb-
HOTO MaTepuaja, BBIABJIEHUE CYIIeCTBEHHBIX
pasauuunii MexKIy OPraHnYeCKUMHU W HeopraHu-
YeCKMMU BeIecTBaMU CIIOCOOCTBOBAJIU TOMY,
yTo B Hauaje XIX B. XuMUA OpraHNYECKUX CO-
eIVHEHU# BBIAEINUIACHh B CAMOCTOSTEJbHYIO
00JaCTh XUMUYECKON HAaYKU — OPTAaHUUYECKYIO
XUMUIO.

3HAUYUTEJbHBLIN BKJAJ B PasBUTHE OPraHU-
YEeCKOHM XWMHUU CHejalud HeMeIKue XUMUKU
®. A. Kerkyine u A. Kosbbe, a Takike IIOTJIAH/-
ckuit xuMuk A. Kynep. B 1857 r. onu npuiim K
BBIBOJIY, UTO B OPTaHUYECKUX BEIeCTBaX aTOMBI
Kapbona saABIAIOTCA UYeTbIpEeXBAaJeHTHBIMU U

11
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COeIMHAIOTCS APYT C APyroM B Ienu, a Kymep
IpeJJIOKUI 0003HAUATE CBA3U MEXKIy aTOMaMU B
MOJIEKYJIE YePTOUKAMU.

B 1858—1861 rr. ®. A. Kekyue, A. Kymep u
pycckmii xumuk A. M. BytiiepoB HesaBucmMO
JIPYT OT IPyTa OnyOJINKOBAIY BasKHBIE YTBEPIKIE-
HUSA, 3aJ0KUBIITHE QYHIAMEHT TEOPUU CTPOESHUS
OpPraHMWYEeCKWX BeIecTB. YUYeHble ITOHUMAJIHN
CTPOEHUE BeIeCTB KaK II0CJIeLOBATEIbHOCTh
COeIMHEeHUSA aTOMOB B X MOJIEKYJIaX.

IIpuBOoAMM OCHOBHBIE IIOJIO}KEHUS TEOPUU B
COBPEMEHHOM TOJKOBAHUMN:
® B MOJIEKYJIaX OPTaHWUYECKUX BEIIECTB aTOMBI

COeHEHEI B OIIpeJleIeHHOM IIOPAAKe B COOT-

BETCTBUU C BAJEHTHOCTBHIO 3JIEMEHTOB;

e CBOIICTBA OPTAaHUYECKUX BEIEeCTB 3aBUCHAT
He TOJBKO OT WX COCTaBa, HO U OT CTPOEHUA
MOJIEKYJI;

® aTOMBI U IPYIINBI ATOMOB B MOJIEKYJIE BIUAIOT
OPyr Ha apyra, 4To oTpaskaercsa Ha (pusu-
YeCKUX U XUMHUUYECKUX CBOMCTBAX BEIIECTB.

B cooTBeTCcTBUU C 3TOI Teopueil IO CTPOEHUIO
MOJIEKYJIBI BelllecTBa MOYKHO IIpeficKasaTh ero
CBOMCTBa ¥ HAOOOPOT, CBOIICTBA BeIeCTBA yKa-
3BIBAIOT Ha OIpPeJeJeHHBbIe OCOOEHHOCTU CTPO-
€HUs ero MOJIEKYJI.

Teopusi CTPOEHUST OPraHUYECKUX COeTUHEHU
JlaBaja BOBMOYKHOCTH IPEJBUAETH CYIIIECTBOBA-
HUEe MHOTMX HEW3BECTHBIX BEIIECTB. ¥ CIIEIITHBIE
CUHTE3BbI TAKUX BEIIECTB B XUMUYECKUX Jiabopa-
TOPUAX MOATBEPIKAATN IIPABUIBHOCTD CO3TaHHOMI
TEOpUU.

CBoe fmasibHelIee pa3BUTHE TEOPUSA CTPOEHUSA
OpPraHMYECKUX COeIMHEHUN Imoyyniia B paborax
rosumaggckoro xumuka 1. Baar-T'odda u dpan-
mysckoro xuMuka K.-A. Jle Bessa. 9tux yueHnbx
CUMTAIOT OCHOBOIIOJIO}KHUKAMU YYEHUSA O IPO-
CTPAHCTBEHHOM CTPOEHUYU MOJIEKYJI OpTaHUYec-
KHX BEIecTB, 3aBUCUMOCTU (PUBUUECKUX U
XUMHUYECKUX CBOWCTB BEIIECTB OT PAaCIIOJIOMKEe-
HUA aTOMOB ¥ TPYIII aTOMOB B IIPOCTPAHCTBE.
B 1874 r. oHU BriepBBIE€ YCTAHOBUJIN, UTO UETHIPE



AnekcaHap Muxannosuy bytnepos
(1828—1886)

Bbigarowyuicsi pycckuin XuMmK, npogeccop Kasar-
cKoro u [leTepOyprcKkoro yHUBepCUTETOB, aKaje-
MUK lNeTepbyprcKoi akageMumn HayK. BHec 3Hayu-
TeJ/IbHbIN BK/1a/ B pa3BUTHE OPraHN4eCKON XUMUH,
ee TeopeTU4eCcKMX OCHOB. OOGBSICHUN siB/lIeHUe
U30MEpPHN U IKCNIEPUMEHTA/IbHO [OKa3as cylye-
cTBOBaHMe u30MepoB. Hanucan KnaccuyecKuii
YYEO6HUK MO opraHM4ecKon Xumuu. Bnepsbie
CHMHTE3UPOBAJl caxapuUCcToe BeLlyecTBO (IJ1I0KO03Y)
B s1abopatopuu.

cBsA3um aroma KapOoHa c ApPyruMmym aToMaMu Ha-
MIpaBJIe€HBI OT IEHTPa TeTpasapa, IAe HAXOMUTCS
9TOT aTOM, K BEepPIITHHAM.

Muorue oTKphITHA B 00JIACTY OPTaHUYECKON
XUMUU CBA3AHLI C MMEHAMHU YKPAUHCKUX yue-
HBIX — A. II. 9nbTekoBa, C. H. Pepopmarckoro,
B. II. dBopckoro, U. d. F'opbauesckoro, A. B. Bo-
rarckoro, Y. K. Mamypesuua, JI. M. JIutBuueHnKoO,
A. . KunprnaHoBa u APyTHUX.

Teopus CTPOEHUSA OPraHUYECKUX BEIIECTB
O0sarogapsa MPUMEHEHUI0 COBPEMEHHBIX METOIOB
HUCCJIeTOBaHUA IIOCTOSIHHO pa3BuBaercda. B Ha-
CTOAIee BPEMs M3BECTHO, UTO HA CB0UCMEaA CO-
euHeHUull 8ausem He MOJAbKO nocnedosameiv-
HOCMb PACNOJLONCEHUS AMOMOE 8 MOJeKYae, HO
u ee zeomempuueckas (npocmparHcmeeHHas)
Ggopma, pacnpedenenue LeKMPOHOE MekdY
amomamu, cmeu,erHue O0ULUX INeKMPOHHBLX
nap, Opyzue ocobeHHOCMU IJLeKMPOHHO20 Cmpoe-
HUA MOAEKY]L.

HN3omepusa. Kaxkmoe BermiecTBO MMeeT CBOIO
XUMUUYECKYI0 (opMyny. A MOMKeT JM OJHA
(opmysia oTBeUATh ABYM WJIU TPEM BellecTBam?
VYuensle erre B cepenune XIX B. majawm yTBepau-
TeJLHBIN OTBET HA BTOT BOIPOC U OOBACHUIU
MIPUYUHY CYIIECTBOBAHUA TAKUX BEIECTB.
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Puc. 1.
LLlapocTepx-
HeBble Moaenu
MOJIEKYN
AUMETHNI0BOro
aTepa (a)

M 3TUNOBOIO
cnupTa (6)

W3BecTHO, YTO AUMETHUJIOBBIN 5TEpP WM STUJIO-
BBIA COUPT UMEIOT OAMHAKOBBIA COCTAB; XUMUUE-
ckada dopmyisa raxkgoro coeguuenus — CyHgO.
OnHaKO aTOMBI B MOJIEKYJIaX 3TUX BEIIECTB Coe-
IWHEeHBI B Pa3HOM mmocjieqoBaTeabHOCTH (puc. 1):

Hon i
H—(IT—O—(ll—H H—(IZ—(?—OH
H H HH
,Z[I/IMeTI/IJIOBBII‘/'I 9Tep 9TUJIOBBIA CIIPT

V)

a 6

I9TO MPUBOAUT K Pa3INUUYUAM B (PU3UUECKUX U
XUMMUYECKUX CBOMCTBaX coenmHeHui. umeru-
JIOBBII 9Tep B OOBIUHBIX YCJIOBUAX SBJISIETCS
rasoM; TeMIepaTypa KUIIeHH!s BellleCTBa pPaBHA
—23,7 °C. 9TUJIOBBINA CIUPT — JKUIKOCTDH C TEM-
neparypoii Kunerus +78,3 °C. 9Tep He B3auMO-
IeficTBYeT ¢ HaTPUEM, a CHUPT pearupyeT ¢ STUM
metasiom (§ 14).

BemrecTrBa, nmerniue OfMHAKOBBIII cOCTaB, HO pa3Hoe
CTPOEHHMe MOJICKYJ, HA3bIBAIOT u3omepamu', a ABJICHHE
CyLIeCTBOBAHUSA TaAKNX BellleCTB — u3omepuell.

Hszomepuio, o0yCIOBIEHHYIO Pa3HOM IIocCJe-
JIOBaTeJIbHOCTHIO COeJIMHEHUs aTOMOB B MoOJie-
KyJaX, a TaKiKe Pa3HBIM IIOJIO}KEeHUeM B HUX
KpPaTHBIX® CBA3ell, HA3LIBAIOT CMPYKMYPHOIL.
JduMeTHUIOBBINI 9Tep M 3TUJOBBIM COUPT —
CTPYKTYPHBIE U30MEPHI.

! TepMUH IPOUCXOIUT OT I'PEUECKHUX CJIOB iSOS — OAMHAKOBEII, Meros —

4qacThb.

2 To eCThb JBOMHBIX, TPOMHBIX CBA3EIL.

14



2

SBnenne msomepuu oTKpbLI B 1823 1. HEeMerr-
kuii xumuk [O. JIlubux. Msomepusa ssisercs
OIHOM M3 IPUUNH Pa3H0o00pasusa 1 MHOTOUUCJIECH-
HOCTH OPraHNYECKUX BEIeCTB.

Bckope BB HayuuTech MPeCKa3bIBATh CYIIeCT-
BOBaHIE M30MEPOB, OMPENe/ATh UX KOJNUECTBO,
COCTABJIATL CTPYKTYPHBIE (DOPMYJILI MOJIEKYJ 1
Ha3BaHUS dTUX COeTUHEHU.

BblBO bl

Co3manue TeOpHMH CTPOEHUT OPraHUYECKHUX Be-
IIEeCTB CTAJIO BAJKHBIM 3TAllOM B Pa3BUTUUN XUMHUHU.
CorsiacHo 3TOi TEOPUU ATOMBI COeTUHEHBI B MOJIe-
KyJax B OIpPeNeJeHHON I0CIeI0BATEIbHOCTH U
OKa3bIBAIOT B3aMMHOE€ BJIUAHUE, a CBOﬁCTBa Be-
IECTB 3aBUCAT OT CTPOEHUT MOJIEKYJI.

Teopusi CTPOCHUS OPraHUYECKHX BeleCTB
MOMOIJIa O0BACHUTH CBOMCTBA MHOTMX OpraHuye-
CKUX COeIWHEHHUH, NpPeIBUAETh BO3MOSKHOCTH
MMOJIy4YeHHU A HOBBIX BellleCTB.

BemecTBa, uMelne OJUHAKOBBLIN COCTaB, HO
pasHoe CcTpoeHne MOJIEKYJI, HA3bIBAIOT H30MePaMH,
a sdBJIeHHE CYIIIeCTBOBAHUA TAKUX BellleCTB — M30-
MepHe.

8. Chopmynmpymnte OCHOBHbLIE MOJIOKEHUSA TEOPUN CTPOEHUSI opraHuye-
CKMX COEAMHEHNN.

9. Mo maTepunanam U3 UHTEPHETa MU APYrnUX MCTOYHUMKOB MHOOPMaLMK
NnoAroToBbTE COO6LEHME 06 OAHOM U3 OTEYECTBEHHbIX Y4EHbIX, UMEHA
KOTOPbIX YNOMSAHYTbI B Naparpade.

10. MNopbepuTe HECKOJIbKO CNIOBOCOYETAHUM A9 NPaBUIbHONO OKOHYaHuUs
npeanoxeHus s Toro 4Tobbl onucaTb CTPOEHME MOJIEKY/Ibl OPraHu-
4eCKOoro BellecTBa, He0bXoAMMO 3HaTb...»:

a) cocTaB MOJeKybl;

6) nocnegoBaTeNbHOCTb COEAMHEHWSI aTOMOB B MOJIEKY/E;
B) pacnosioykeHne aToMOB B MPOCTPaAHCTBE;

r) TemnepaTypbl NaaBAEHUS U KUMEHWUS BELLECTBA;

a
e

)
)

XMMUYECKNE CBOMCTBA BELLECTBA;
QNIEKTPOOTPULATENIbBHOCTN aTOMOB.
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11. Kakue BellecTBa Ha3blBAOT M3omepamun? ABNGOTCS M M30MeEpPamu
BelecTBa C Takumu dopMmynamu:
a) Co,H, 1 CoHg;
6) CH5Cl v CHClj;
B) CH3;—CH,—CH,—-0OH CHS—(|3H—CH3?
OH
12. OxapaKTepmnsymte XMMMUYECKMUE CBSA3M B MOJIEKYyNax WU30MEpoB —
JMMETMNOBOro aTepa M 3TMN0BOro cnupTa. CBSA3b MEXAy KakMMu aTo-
MaMW B Kaxaon MoneKysne aBaseTca Hanbonee nonsapHomn?

XumMmuyecKaqa cBf3b B
OopraHn4ecKux BeljecrBax

Martepuan naparpada noMoxeT Bam:

» BbISICHWUTb, KAKME TUTbl XMMUYECKOM CBA3M peanunay-
0TCS B OpraHUYyeCcKux BeLlecTBax;

> yrny6uTb CBOW 3HAHWS O KOBaNIEHTHOW CBA3M;

» y3HaTb 06 OCOGEHHOCTAX KOBAaJEHTHbIX CBA3EN
Mexay atomamu Kap6oHa.

WN3syuas XuMuio, Bbl 03HAKOMUJINCH C MOHHOI,
KOBAaJICHTHOM, BOJOPOIHOI CBsI3bi0. B opranuue-
CKHUX COeIMHEHHAX PeaJU3yIOTCA BCe TPU THUIA
cBA3u. HawmboJsiee pacrupocTpaHeHHOI SBJIAETCS
KOBaJIeHTHAS CBA3b, HOCKOJBKY IIOUTH BCE Opra-
HUUYECKNe BeI[eCTBA COCTOAT M3 MOJIEKYJ, a B
HIUX aTOMBI COeQUHEHbI UMEHHO TAKOI CBA3BIO.

KoBaxenTtHas cBsa3b. Bam 13BeCTHO, 4TO KOBa-
JIEHTHAs CBSI3b BOSHUKAET MEXKIY JBYMS aTOMaMU
BcJIeICTBUE OOpasoBaHUS OMHON WJIM HECKOJIb-
KUX OOIUX 5JeKTPOHHBIX IIap 3a CUeT HeClapeH-
HBIX dJIeKTPOHOB'. @OpPMUPOBAHUIO TAKUX IIap
IpEeaIIecTBYeT IIepeKpPhbIBaHNe COOTBETCTBYIO-
mux opourasneit. OpouTaaiu MOTyT IePEeKPhIBATh-
csi ¢ oOpasoBaHUeM:

! CymecTByeT Apyroii MexXaHM3M OODA30BAHNSA KOBAJIEHTHOH CBA3HU
(c. 165).

16



Puc. 2.
LLlapocTepx-
HeBble

Moaenu
MOJIEKYN
yrneBofopoaoB

® 00H020 00U,e20 yuacmiKa, KOTOPbIi TepeceKaeT
JINHUSA, COeIUHAIONAA IIEHTPEI ATOMOB;

e Jgyx o0W,UX YUACMKOE, DACIOJIOMKEHHBIX C
IIPOTUBOIIOJNIOKHBIX CTOPOH OT YKa3aHHON
JIVHUU.

Ob6pa3oeanue KO6ANLEHMHBLX CEA3ell C Yyuac-
muem amomos Kapbona. B opraanueckux Be-
mecTBax aroMbl HapboHa MOT'yT COeIUHATHCHA
¢ APYTEMHU aTOMaM{ NPOCTHIMU, ABOUHBIMU,
TPOUHBIMU cBA3AMU (puc. 2). B aTux BemiecTBax
Kapb6ou uernipexBajeHTeH. Takoe 3HaueHUe
BaJIEHTHOCTH BO3MOJKHO, €CJIU Yy aToMa ecTh
yeThIpe HeCIIapeHHBIX 3JeKTpoHa. CoriacHo
rpauuecKoMy BapHAaHTy 3JIEKTPOHHOI (opMy-
abl aToma Kapbona,

2p
.
1s

B HEM MMeeTCs TOJbKO JBa TaKUX dJIEKTPOHa. B
9 KJacce BBl y3HAJHU, UYTO IIPHU MOTJIOIEHUN aTo-
mom KapOoHa oIpefesieHHONW HOPIIUU SHEPTUU
ONUH U3 2$-2JIEKTPOHOB IIEPEXOIUT B CBOOOIHYIO
p-opbuTanb, U KOJUYECTBO HECIIAPDEHHBIX 3JIEK-
TPOHOB BO3PACTAET 0 UeThIPEX:

/% 2p
28 _’23

4 02H4 C2H2

B Mosiekyaax HaCHINIEHHBIX YTJIEBOLOPOIOB —
metana CH, u ero romoJioroB — KaKJbIHl aToOM
Kap6ora obpasyeT ¢ ApyruMu aToMaMU YeThbIpe
IPOCThIE KOBaJEeHTHEIE cBA3U. [Ipu o6pasoBaHun]
TaKOU CBA3U dHEPTUU 2S- U TPeX 2p-3JeKTPOHOB
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Puc. 3.
MepeKpbiBaHue
opGuTanen

B MOJIeKyne
meTtaHa CH,

aroma Kap6oHa BEIpaBHUBAIOTCS, & UX OPOUTAIHT
nproOpeTarT OANHAKOBYIO (DOPMY — HECHUMMeT-
puuHOU BochbMepKu. HoBble opbuTanm pacrmoa-
raioTcAa B mOpocTpaHcTBe moxa yraamu 109,5°
(puc. 3) 1 mepeKpPBHIBAIOTCS C TAKUMU 2Ke opouTa-
asgmu gpyroro aroma Kap6oHna u/uau ¢ s-opoura-
aamu atoMoB I'maporena. O6pasyooTcsa IPoCThie
ceasu' C—C u C—H.

109,5°

B wmoserymnax srena C,H, m ero romosioros
numeeTcs ogHa nBoitHas cBA3b C=C. IIpu obpaso-
BaHUU TaKoOU cBs3u 28-0pOouTAaNb U n1Be 2p-0pou-
Taan Kaxxaoro aroma KapOboHa M3MEHSIOT CBOU
¢dopMBI Ha OAMHAKOBYIO (TaK:Ke HeCHMMeTpPUY-
HOM BOCBMEPKM) U pacHoJiaraioTcs IIOJ yIJIaMu
120°. Ogua 3 U3MEHUBIINXCSA OpOUTATIel IIepe-
KPBIBAETCA C aHAJOTUYHON OPOUTAJTBIO APYTOTO
aroma Kapbona:

Tperbu p-opbuTanu AByX aTromMoB Kap6Goma co-
XpaHAT (pOPMY U OPUEHTAI[WIO B IPOCTPAHCTBE.
Nx B3amMHOe IIepeKpbIBaHNEe IIPOMCXOOAUT Ha
ABYX ydaCTKaxX — HaId U II0[J JII/IHPIeﬁ, COeIHAIO-
et meHTpel aromoB Kap6ona:

! TIpocTyIo CBA3H HA3BIBAIOT G-CBA3BIO (G UUTAETCA «CUI'Ma»).
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Takum obpasom, aBoiiHas cBasb C=C mmeer
IBe HEOAWHAKOBBIE COCTaBJIAIOININE; ONHOU U3
HUX SBJsSeTCA IpocTas CBA3b. Bropas cocras-
agomaa’ Mo)KeT JIerKO paspyIlaThCsA NPHU XU-
MuuecKux peaknuax (§ 9).

ITomoGHbIe u3MeHeHUsT opOouTaJieit aroma Kap-
0oHa, HO JIUIIB ABYX (28 W 2p), IPOUCXONAT IIPU
oOpasoBauuu Tpoitaoi cesasu C=C, Koropas ume-
erca B MojeKyaax satuHa C,H, u ero romosioros.
91u opbuTasiu, U3SMEHUB CBOU (POPMBI Ha OAUHA-
KOBYIO (HECUMMETPUYHOI BOCbMEPKU), OPUEHTH-
pytorca nmox yriaom 180°. [IBa ajmeKTpoHa KayKIo-
ro aroma KapboHa HaxogATCsd B H3MEHEHHBIX
opouTanax W NPUHEMAIOT yJyacTHe B oOpasoBa-
HUU OBYX IPOCTBIX CBfA3eIi; OJHA M3 HUX peasiu-
3yercs mesxay aromamu KapGoHa:

o< J@X ©

v

IBa mpyrux sjeKTpoHa Kaskaoro aroma KapbooHna
OCTaIOTCA B IBYX P-OPOUTAIAX U 00YCIaBIUBAIOT

BTOPYIO ¥ TPETHIO COCTABJISIONINE TPOMHON CBA3U
C=C:

{
H,p,el H /—t—E+ /
f L

Kasxkmaa ms aTUX COCTABIAKIINUX YCTYIIaeT IIO
IIPOYHOCTU IIPOCTOi cBA3U. IToaTomy atur C,H,
(HC=CH) B COOTBETCTBYIOIINX XUMUUYECKUX
peakIusax IIpeBpalllaeTcsa B HaCHIIIeHHbIE opra-
HuvYecKkue coequnenus (§ 10).

! Ee HasBaHMe — T-CBABb.
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Takum o6pasom, cBasu C=C u C=C obpasosa-
HBI PA3HBIMH COCTABIAOIIAME' .

INonapnocmsv césa3u. OTa XapaKTEePUCTUKA
KOBAJIEHTHOH CBA3U 3aBHUCUT OT 3JIEKTPOOTPHUILA-
TeJIbHOCTA aTOMOB. BBI 3HaeTe, UYTO CBASH MEKIY
OIMHAKOBBIMU aTOMaMU SBJISETCS HETIOJAPHOI, a
MeXKIy PasHbIMU — KaK IIPaBUJIO, MOJAPHOHA. Bo
BTOPOM CJIy4ae OJJHa UJIU HECKOJIBKO OOIIUX BJIeK-
TPOHHBIX TIAP CMEIIEHBI K aToMy 0oJiee dJIeKTPO-
oTpuiiaTesbHoro siaemeHnTta. OH mpuobperaer
YaCTUYHBIA OTPUIATEbHBIN 3apan (0—), a Ipyroi
aTOM — YACTUYHBIN IOJIOXKUTEIbHBIN 3apsan (0+).
Hampasiienue cMeltieHnA 3JIeKTPOHHOM Iaphl (UaIn
9JIEKTPOHHOM ILJIOTHOCTH) YKA3BIBAIOT CTPEIKO:

H H
[5+ 5- |
H—(ll— Cl H—(IJ —Cl
H H

Yem 60JbIlIe PABHOCTD 9J€KTPOOTPUIIATETHHO-
cTeili aToMo0B, TeM 0oJjiee MOJAPHON SBJIAETCS
CBA3b MEXKAY HUMU. SHAUUTEIbHAA HOJAPHOCTh
ceasu O—H B MoJeKyjJe YKCYCHOII KHCJIOTHI
CH;COOH o0ycsiaBauBaeT ee 3JeKTPOJIUTHUE-
CKYIO JUCCOIIAIIUIO B BOAZHOM PAaCTBODE.

HonHasa cBaA3b. Bam m3BecTHO, UTO MOHBI C
MIPOTUBOIIOJOKHLIMU 3apAJaMU COETUHAIOTCS
apyr ¢ apyrom. Tak BOSHHUKAeT MOHHAs CBS3b.
Omna 06J1afiaeT JOCTATOUHOM IIPOUYHOCTHIO.

OpraHnyecKuX BeIeCTB, COCTOAIINX M3 UOHOB,
oueHb MaJjio. [louTu Bce OHU SABJIAIOTCA COJIAMMU.
Cpenu HUX — cosim KapOOHOBBIX KucJjoT (§ 19),
amMuHOKHUCJIOT (§ 28). Oprannueckue coeJUHEHUA,
UMeIOIIe MOHHOE CTPOeHUe, — TBepAble Bellle-
cTBa. BOJBITUHCTBO 13 HUX PACTBOPSIETCS B BOJE.

BomopomgHasa cBA3b. JDTOT THUI XUMHUUYECKOU
CBABU PeaauldyeTcs MeXKAy MOJIEKYyJIaMu, B KOTO-
peIX aToMbl ['maporeHa COeIUHEHBI C aTOMaMU
HamboJee dIeKTPOOTPUIIATETHHBIX 3JIEMEHTOB —
dayopa, Oxcurena, Hurporeua. Bel 3HaeTe, UTO

! IlBoitHAA CBABH COCTOHUT U3 G- U M-CBA3U, a4 TPOHHAA — U3 G-CBA3U U
IBYX T-CBS3EI.
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BOJOPOLHBIE CBA3YU CYILIECTBYIOT MEXIY MOJEKY-
JaM¥W BOJbI, CIIUPTA, YKCYCHON KWCJIOTHI, a
TaKe B BOJHOM pPacTBOpEe MeXAY MOJIEKYyJIaMU
BOABI M MOJIEKYyJIaMH J1000T0 13 Ha3BaHHBIX
BeIlleCTB. 3Ty CBsI3b 0003HAYAIOT TpeMda TOUKaMu
MEX Ay COOTBETCTBYIOIIIMMU aTOMaMM:

06— o+ 6— o+ 65— o+

e ol
C,H, H C,H,

XoTsa BOOpOAHAA CBA3L 3HAUUTEJHLHO cjabee
KOBAJIEHTHOM WJIM HNOHHOW, OHA CYIIEeCTBEHHO
BJINAET Ha (pU3MUYECKUe CBOMCTBA BelrlecTB. Kpome
TOT'0, CBA3B 3TOT'0 TUIIA UTPAET BayKHYIO POJIb B (hop-
MUPOBAHUU 0COOOT0 CTPOEHUS MOJIEKYJI OEJIKOB.

BblBOAbI

XapakTepHO# I OPraHNYECKHX BEIIeCTB SAB-
JsieTcd KoBaJieHTHas cBaA3k. OQOHa o0pasyercsa
BCJIEICTBHE 00'beJMHEHUS HEeCIapPeHHbIX JIEeKTPO-
HOB JIBYX aTOMOB B 00IIi€e 9JIeKTPOHHBIE IMAP5I.

Atomsr Kap6oHa MOryT COETUHATHCS C IPYTUMH
aToMaMHu TMPOCTO¥, ABOWHOWM, TPOMHON KOBAJIEHT-
HO¥ CBA3HI0. B MoJIeKy1ax opraHUYeCKHX BeleCTB
MMeIOTCS KaK MOJIIPHBIe, TAK U HEIOJIIPHbIEe KOBA-
JIEHTHBIE CBSI3M.

HoHHasA CBA3h peaM3yeTcs B COJAX OPraHu-
YeCKHUX KHUCJIOT, a BOMOPOAHAA — B CIIUPTaAX, Kap-
OOHOBBIX KHCJIOTAX, 0eJIKax.

13. HazoBuWTE TUMbI XMMUYECKOW CBA3M, peanndyemMmble B OpPraHU4YecKnx

CcoeHEeHUAX.

14. O6bsCHUTE, KaK 06pasyeTca Mexay atomamu Kap6oHa:

a) NpocTas KoBafleHTHas CBA3b; B) TPOMHas KOBaNeHTHas CBA3b.
6) OBOMHAsA KOBaNeHTHas CBA3b;

15. OxapaKTepusynTe KoBaneHTHble CBA3M B MoJeKyse nponeHa CsHg.
16. MonsapHOCTb KaKon CBA3K Hanbornbluas, a Kakon — HauMeHbllas: C—Cl,

C-0,C-F C-S?
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17. B npuBeAeHHOM MepeyHe YKaXknte BelecTBa C MOHHOM CBA3bO: 6po-
MOMETaH, MMAPOreH X10pua, KaibLMi XNOPUA, YKCYCHasa K1cnora, HaT-
puK aLeTar, aTaHo.

18. Yem otnnyaeTcs BOAOPOAHAsS CBA3b OT KOBasieHTHOM? MN3o6pasute
[Ba BapuaHTa CoeMHEHWsT MOMEKY/bl BOAbl C MOJIEKY/ION MeTaHonNa
CH30H BofopoaHOW CBA3bIO.

PeweHune 3aaav
Ha BbiBeleHUe XUMUYECKOMU
dopmynbl BewecTBa (I)

MaTepuan naparpada noMmoxeT Bam:

> BblBECTM GOpPMYy/y BellecTBa N0 MaccoBbIM A0NSM
3N1EMEHTOB,;

» BbIICHWTb OT/IMYME WCTUHHOM GOpPMySbl BellecTBa
OT MPOCTENLLEN.

B nmaparpade paccMOTPEHBI HECKOJIBKO TUIINY-
HBIX 3a]]a4 Ha BbIBeqeHUe (POPMYJI OpTaHNUECKUX
COEMUHEHUN [0 MAaCCOBBIM [JOJIAM 3JIEMEHTOB.
C110c0o0bI UX PeIIeHnsa MOKHO IPUMEHATh U IJIA
HEOpraHMUYeCcKUX BEIecTB.

Pemars 3azauu He 00s3aTeIbHO TakK, Kak
IPeAIoKeHO B yueOHUKe; BBl MOYKETe BHIODPATH
JLJISI 9TOTO COOCTBEHHBIN Ty Th.

ITepBhbie ABe 3amaum JOBOJBHO IPOCTHIE U IIPe-
IyCMaTpPUBAIOT IIPUMeHeHNe 3HAHUN U YMeHU,
npruobpeTeHHBIX BAMU PaHee.

3A[JA4HA 1. BoiBecTn ¢opmMysly OKCUreHcogepKaljero opraHu4yeckKoro
coeanHeHusl, ecim maccoBas gonass Kap6oHa B HeM paBHa
37,5 %, a l’mgporeHa — 12,5 %.

JaHo:

C,H,0,

w(C) = 37,5 %
wH) =12,5 %

C,H,0, —?
22

PewweHune
1. Ompepensiem MaccoByio moJiro OKcureHa B CO-
eIHEeHNN:

w(0) =100 % —w(C) — w(H) =
=100 % — 37,5 % — 12,5 % = 50,0 %.



w(H) = 18,2 %

2.

3.

PaccuuTbiBaeM COOTHOIIIEHE KOJIMYECTB Bellfe-
CTBa 3JIEMEHTOB B COEIUHEHUHU, a CJIeJOBATEIb"
HO, ¥ COOTHOIIIEHWE 3HAYEHUN COOTBETCTBYIO-
X UHAEKCOB B ero (popmy.e.
IIycte Macca oKCUTEHCOIEpPIKAIlero OpraHu’-
yeckoro coeguueHnsa cocrasiaser 100 r. Torga
macca Kap6ona B Hem pasua 37,5 r, 'mapore-
"Ha — 12,51, a OKkcurena — 50,0 r.
x:y:2=n(C):n(H):nO)=
- m©C)  mH)  m@O) _
~ M(C) ° M(H) * M)
37,5 12,5 . 50,0
12 ° 1 ° 16
Haxomum dpopmyay coemuHeHUS.
Nupexkcsl B XxumMuuecKou (opMyJe TOJKHBI
OBITH IEJIBIMU YKUCJIaMU, YaCTO — HAWMEHbIIIH-
MU 13 BCeX BOBMOXKHBIX. ¥ UNTBHIBAS 9TO, NEJIUM
BCe UuCJia B IOJYYEHHOM COOTHOIIEHUM Ha
HauMeHbItee (3,125). ITonryuaem:

=3,125:12,5: 3,125.

x:y:z2=1:4:1.
®Dopmyna coequuenua — CH,O. Takyro dop-
myny umeeT metanon CH;OH.

Orsert: CH;0H.

Ecau nipu perrennu aHAJOTUYHBIX 3a7a4 OKa-

JKeTcs, HalTpuMep, YTO COOTHOIIIeHNe NHIEeKCOB B
XUMUUYECKoil popmyse cocrasaser 1,0 : 1,5, To
KasKI0e YHMCJIO HY;KHO YMHOMKUTD Ha 2 (MHIEKCHI
OyayT paBHBI 2 u 3), a €CJU — COOTHOIIIeHUEe

1

,00 : 1,33 mu 1,00 : 2,66, yMHOKbTE UMCJa

Ha 3 (monyuuTe nHAEKCH 3 1 4 unau 3 u 8).

3A/ZJAYA 2. BbiBecTn popmyny yrnesogopoaa, B KOTOpOM MaccoBasi oS
r'mgporeHa paBHa 18,2 %.

PeweHune

1.

OmpegenseM MaccoBYyio oo KapboHna B coenu-
HEeHUN:

w(C) = 100 % — w(H) =
—100 % — 18,2 % = 81,8 %.
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CrnemoBarennuo, B Kamxabix 100 r Bemectsa
comepe:xutca 81,8 r Kapbona u 18,2 r 'uaporena.
2. BoeluncisieM COOTHOIIIeHNE NHIEKCOB B (popmy.ie
yriieBomopoaa (COOTHOIIIeHE KOJMYECTB Belle-
CTBa 3JIEMEHTOB):
x:y=n(C): n(H)=
-~ m(C)  mH) _ 81,8 . 18,2
- M@©C) S MEH) 12 1
=6,82:18,2.
3. HaxoxuMm popMyJIy COeAMHEHM.
Henum o0a dmcja B MOJTYYEHHOM COOTHOIIIEHUU
Ha HauMmenbIee (6,82). [Tonyuaem:

x:y=1:2,67.
Haa Toro 4TroObl B COOTHOINIEHWU OBLIN HaM-

MeHBIIINe IleJible YMcJia, YMHOMKaeM 00a dmesa
Ha 3:

x:y=(1-3):(2,67-3)=
=3:8,01=3:8.
Dopmyna yraesomopona — CsHg. Taryro dop-
MyJIy UMeeT IPOoIIaH.

OrBeT: C;H,.

ITo MaccoBBIM [OJSAM BJIEMEHTOB B BEIIECTBE
HaXOHAT €ro npocmeiiulyio XuUMU4IecKyo (opmy-
JIy, B KOTOPOI MHJEKCHI ABJIAIOTCA HANMEHBIITIMU
13 BCeX BO3MOYKHBIX. Il TaKuX BelecTB, Kak,
Hanpumep, meran CH,, sra dopmysna B TO XKe
BpeMdA ABJAeTCA ucmuHHoil. IIpocreiiniasa popmy-
saastuaa — CH, a ucruanaa — C,H,. [lya onpeze-
JIEHUSA UCTUHHOM (hOPMYJIBI BellleCcTBa He0OXOqUMO
JOIIOJIHUTEJIbHO 3HATH €r0 MOJIAPHYI0O MacCy WU
pacmosiaraTh ApyruMu gaHueivu (§ 7).

3A/[AYA 3. Haintn popmyny yrneBogopoga, ecim maccoBas fosnst KapéoHa
B HeM cocTaBnsieT 85,7 %, a monsipHasi macca — 56 r/mosb.

HaHo: PeweHne

C.H, 1-i1 cnoco6

w(C) = 1. OmpenensgeM MaccoByio mojio ['maporeHa B co-
=85,7% eIVHEeHUN:
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M(C.H,) =

= 56 r/MO0JIb

C,H,—?

w(H) =100 % — w(C) =
=100 % — 85,7 % =14,3 %.
Takum obpasom, B Kaxkaeix 100 r coeguuenus

comep:xurca 85,7 r Kapbouna u 14,3 r I'uapo-
reHa.

. PaccunTpiBaeM COOTHOIIIEHNE MHIEKCOB B (POp-

MyJie yrJaeBomopoaa (COOTHOINIeHUWEe KOJUUECTB
BeIleCTBA 9JIEMEHTOB):
x:y=n(C): n(H)=
_m©) K mHEH) _ 85,7 14,3
M(C) * M(H) 12 ° 1
=7,14:14,3~1: 2.
Yraesogopoza ¢ hopmynoii CH, He cy1iecTByerT;
moayuenHas GopmyJia SABISETCS IPOCTEHIei,
HO He UCTUHHO.

. Haxonum wuctuHHyO0 GOPMYJIy COEIUHEHUS

C,H,. Ona kpatna npocreimeii: C,H, => (CHy),.
M(C,H,) = M[(CHy),] = zM(CH,) = 56 r/mous.
OTcroza
_ M(CH) _ 56
~ M(CH,) 14
Uctunnaa dopmysa coequaenunsa — (CH,),, nin
C4H80

=4,

2-1t cnocob

. Onpenmensem maccy Kapbora B 1 MOJIb yIiieBO-

Iopozma, T. e. B 56 I coequHEHUs, HCIIOJIb3YA
MAacCCOBYIO JOJIIO 3JIEMEHTAa:

m(C)=56r-0,857=48T.

. Haxogum kosmuecTBO BelrecTBa KapOoHa B

1 MoJIb yriesomopoaa:
n(C) = ~m(C) 48

M(C) 3 4 (MoJIB).

. Beruucasem MacCy M KOJIMYEeCTBO BeIllecTBa

T'uaporena B 1 MoJIb yriieBogopoaa:
m(H) = 56r—48r=8r;

m(H) _
() = 37y~ 1
dopwmyna yraesoxopona — C,Hg.

=8 (MoJb).

Orser: C4Hs.
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19.

20.

21.

22.

23.

24.

25.

26.

26

BblBOAbI

dopmMyay OpPraHMYECKOTO BeI[eCTBA MOSKHO
BBIBECTH II0 MAacCCOBBIM MOJSIM djaeMeHTOoB. Haii-
JeHHasdA TAKNUM cIloco6oM (popmyiia SIBJISETCS IPO-
creiimeii. /|15 mpeBpaieHns ee B HCTUHHYIO Gop-
MYJy HMCIIOJb3YIOT TOIMOJHUTEJIbHBbIE TaHHBIE O
Bell[eCTBE, B YACTHOCTH — €r0 MOJISIPHYIO Maccy.

Y10 TaKkoe npocTtenan popmyna, UCTMHHas dopmyna Bellectsa? MNpu-
BeAuUTe NpUMep yrneBoaopoaa, 41 KOTOPoro 3atv GopMysbl: @) pasnmy-
Hbl; 6) OAMHAKOBHI.

Mo pesynbtatam XMMWYECKOr0 aHan13a yrnesogopoaa nonyydnnu eop-
myny CHs. KakoBa UCTMHHaa dpopmyna 3Toro Belyectsa?

BbiBeanTe dopMyny NpOCTENLLErNO NO COCTaBY HUTPOTrEeHCoAepKalLero
OpraHn4yecKkoro coeamMHeHus, ecnu maccoBasi gons KapboHa B Hem
paBHa 38,71 %, a naporeHa — 16,13 %. M306pa3unTe CTPYKTYPHYIO
Gopmyny MONIEKYNbI COEAUHEHUS.

KakoBa ¢dopmyna yrnesoaopoja, ecinm MmaccoBas fosst Kapb6oHa B HeM
84 %°?

Hanaute dopmyny yrneBogopoaa, B KOTOPOM COOTHOLEHWEe macc Kap-
60Ha v [MaporeHa coctaBnset: a) 3:1; 6) 4 : 1. (YcTHO.)

BbinonHWTe pacyeThl 418 yrneBoaopoaa 1 3anofiHuTe Tabnuuy:

E|{wWE)B%, | M(E), | m(E) |n(C):n(H)| MHO- | UHAEKCHI [TpocTeit-

nnn m(E) [r/mon M(E)’ Xutenb| B ¢op- was
B 100Tr Myne |popmyna

coeny- unu n(E),
HeHUs, T monb
C 83,7

H

CywecTByeT /v BELWECTBO C BbiIBEAEHHOW MpocTenen bopmynon?
Ecnu HeT, To KakoBa ero UcTMHHasa dopmyna?

BoiBeaute ¢opmyny COeuMHEHUSA, ECNU €0 MOJIEKY/Ia COAEPKUT atoM
Kap6oHa, atom anemeHTa VI rpynnbl u atombl [MaporeHa, a maccoBble
[0NW NepBbIX ABYX 3MIEMEHTOB PaBHbl COOTBETCTBEHHO: @) 3/8 n 1/2;
6) 1/4 n 2/3. N306pa3unte CTpyKTypHble GOPMYSibl MOSIEKY/ BELWLECTB.
CocTtaBbTe 3afady Ha BbiBeaeHne GopMysbl YKCYCHOM KUCNOTbI MO Mac-
COBbIM J0N9M 3neMeHToB. CnefyeT iv BBECTU B YC/IOBUE 3aja4yu 3Ha-
YyeHne MONSIPHOM Macchbl coeanHeHna? OTBET 0OO6OCHYMTE.



pa3aea
¥ TiIeBOAOPOIbI

ITOT pasies MOCBAIEH YIJIEBOJOPOLAM — CO-
enquneHuamMm KapOoua c¢ TI'magporenmom. Taxwue
COeIMHEHUS COMePIyKaTcsA B IPUPOTHOM rase,
Hepru. OHM COAyKAT TOIJIUBOM, TOPIOYUM,
CBIPBEM JJIs1 PA3JIMYHBIX IIPOU3BOCTB.

Y r/1eBOJOPOABI ABJISAIOTCA OCHOBOI Opranmyec-
Kot xuMmuu. OIHO U3 oupeaeJeHnii 9Toi obJaacTu
XUMUUYECKONl HayKU TaKOBO: Op2aHUuecKas
XUMUSL — XUMUS Y2se6000p0008 U UX NPOU3BO0-
Hbolx. IIpOMB3BOAHBIMHU HA3BIBAIOT IMPOLYKTHI
3aMelleHuss aToMOB ['maporeHa B MOJIEKYJIaX
YTJIEBOJJOPOIOB Ha ATOMBI JPYTUX 9JI€MEHTOB UJIN
rpynmnsl coenmmHeHHBIX atomoB (—OH, —COOH,

—-NH, u gp.).
Y T1eB0I0POIbI Ob61mras popmyia yraesogoponos — C, H,,. 9tu
C.H, BeII[eCTBAa AeJIAT Ha JBe I'PYINbl — C OTKPBITON 1

3aMKHYTOH KapOOHOBOI IIeNbi0 B MOJIEKYJIax.
CyiiecTByeT TaKiKe UX JejieHHne II0 0COOeHHOC-
TAM CBA3U Mexkay aromamu Kap6ona (cxema 3).

Cxema 3
Knaccnduranusa yrieBomopoaos
0 0COOEHHOCTSM CBSI3U Meskay atomamu KapooHa

YIMEBOAOPOADbI
HacbiweHHble HeHacblwWweHHble ApomaT‘qucxue
AnKaHbl AnKeHbl ANKUWHbI Apeval
H
1
A R Ho  _H Hac-Csc-H
AL o A E S
H H H C H H gz~
/|\H 1
H H
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ANKaHbI

Matepuan naparpada noMoxeT Bam:

» BbISICHWTb, Kakue YyrneBoAopoibl Ha3blBalOT anKa-
Hamu;

» MONy4nTb cBeleHns 06 N30MepHm anKaHoB;

» COCTaB/sATb CTPYKTYPHblE HOPMYIbl MONEKYN aJIKaHOB;

» HasblBaTb ajikaHbl N0 NpaBWiaM CUCTEMATUYECKON
HOMEHK/IaTypbl.

CocraB mogaerya. Bl 3Haere, uTO IpocTeii-
UM HACBHIII[EHHBIM YTJIEBOJAOPOJAOM SBJIAETCS
metad CH, (puc. 2, 4). C Hero HAUMHAETCSI TOMO-
JIOTUYECKUI PAN, K KOTOPOMY OTHOCSTCS Bellle-
crBa ¢ popmynamu C,Hg, C;Hg m MHOTTIE mpyTHIE.
Bawm usBecTHO, YTO TOMOJIOTUYECKUH DAL — 9TO
pAL OpraHWYeCKUX COeJWHEHWIl, MOJIEKYJbI
KOTOPBIX MOJOOHEI II0 CTPOEHUIO U PA3JINYAIOTCS
Ha OJHY WJIX HeCKoJbKO rpymm aromoB CH, (Tak
HasbIBaeMasd I'OMOJIOTUYECKAA PAa3HOCTh).

Puc. 4.
Macwrta6bHas
Mopaenb
MOJIEKY bl
MeTaHa

HacpinmeHHbIe yriieBogopoabl ¢ OTKPHITOM KapOOHOBOI
IEeIBI0 B MOJIEKYJIaX Ha3bIBAKOT AIKAHAMU.

Obmasa gopmyna ankanoB — C,Hy,.» (n = 1,
2, ...). B mMojekysax sTUX yIJIeBOJOPOIOB BCe
aTOMBI COEMHEHEI IIPOCTOI KOBAJIEHTHOM CBA3BIO,
a YIribl MEXIYy JUHUAMU, COeTUHAOINMU IeH-
TPBI COCETHUX aTOMOB, paBHbI 109,5°. Yriaesomo-
ponsr CH,, CyHg, C3Hg m npyrue anasoruvyHble
BeIllecTBa SABJIAIOTCA TOMOJOraMH U 00pasyioT
TOMOJIOTUYECKUN DAL aJIKaHOB.

AnKaHbI
CnH2n+2
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Puc. 5.
LLlapocTepx-
HeBble

moaenu
MOJIEKYN
W30MEepHbIX
ankaHoB C,4H,,

Hzomepusa. [lna anrkaHoB, kpoMe merana CH,,
sraa C,Hg u nponana C3Hg, cymecTByioT 13s0-
MeDpBHI.

P Kakue BerecTsa Ha3bIBAlOT n3oMepamu?

Dopmyay C,H,, nmeroT nBa anxkana. MoJseky-
Jla OZHOTO U3 HUX COJEPKUT HePasBETBJIECHHYIO
KapOOHOBYIO IIellb, & APYTOro — DPa3BeTBJIEHHYIO
(puc. 5):

CH,

J

WsBectunr Tpum ankana c (opmynoir C;H,,,
uars — ¢ popmynoit CgHyy, neBaTs — ¢ popmy-
go#t C;H4, @ KOIM4uecTBO M30MePOB, UMEIOITNX
dbopmyny C,oHyy, mocTuraer 75. Takum o6pasom,
¢ yBesqimueHueM yncja aromoB Kapbona B moJre-
KyJiaX aJKaHOB KOJIMYECTBO M30MEPOB CYIIle-
CTBEHHO BO3pacTaeT.

MoJieKyIbl U30MEPHBIX AJIKAHOB PasinyuaioT-
cs II0CJIeN0BATeIbHOCTHIO COEIMHEHUS aTOMOB
Kapb6ona. 9Tu BelllecTBa ABJIAOTCA CTPYK-
TypHBIMU u3oMepamMu (§ 2) ¥ MMeT pasHBIe
(pusuueckue csoiicTBa. Hampumep, Temmepa-
Typa KHIOeHusA OyTaHa C HepasBeTBJIEHHBIMU
moigekynamu paBua —0,5 °C, a ero msomepa ¢
pasBeTBJeHHBIME MoJeKyiaamu —11,7 °C. Cy-
IIECTBYIOT OTJINYUA ¥ B XUMUUECKUX CBOMCTBAX
M30MePOB.

HasBanusa. B cooTBeTcTBUU C cuUCTeMaTHUec-
KOU HOMEHKJIaTYPOH OpTaHUYECKUX COeTNHEHUHN
Ha3BaHWA BCeX AJKaHOB UMeIOT CyQpPUKC -aH.
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310 UHTEpecHo
A. M. Byrsiepos

IpeaBUIe

CYIIIeCTBOBaHNE

n300yTaHa
¥ IOJIY Y ML

9TO BeI1eCTBO

Jl71s1 mepBBIX YeTHIPEX BEIIeCTB 9TOTO MOMOJIOTH-
YEeCKOr0o PAZfa MCIOJB3YIOT TPAAUIVOHHBIE Ha-
3BaHUA: METAH, 9TAH, IponaH, 0yrar. OCHOBY
Ha3BaHUI OCTAJIBHBIX &JIKAHOB COCTABJIAIOT MHO-
fA3BIUHBIE YUCJHUTeJbHbIe (IpedyecKue, JIaTHH-
CKIUe), YKasbIBaloIue Ha KOJWYECTBO aTOMOB
Kap6ona B mosnexynax: CsH,, — nmenran, CgHyy —
rexkcar, C;Hyq rentax, CgHig OKTAH,
CoHyy — mOHAH, C | Hyy — mekaw.

Ecim MoJeKysna wuMeeT HepasBeTBJIEHHOE
(«HOpMAaJIbHOE» ) CTPOEHUe, TO Iepe]l Ha3BaHueM

B 1866 r. ajKaHa YacTO 3alMUCBhIBAIOT OYKBY H C aercoMm
(tabx. 1). Hampumep, coenmHeHne ¢ QOPMYIOI
CH;-CH,—-CH,—CH; nassiBatoT H-6yTanom. 130-
Mep, (Qopmyaa KOTOPOro — CH3—(I3H—CH3,

CH;
MOJIYYUJI Ha3BaHUE «M300yTaH».
Tabauua 1
Anxkanpr
Hassanue dopmyaa
XUMH- CTPYKTYpPHad (COKpalleHHasd)
yeckas

Meran CH, CH,

dran C,Hj CH;—CH,

IIponnan |C;Hg CH;-CH,-CH,

u-Byran |CH,, |CH;-CH,-CH,-CH;,

H-Ileuran| C;H;, |CH;-CH,-CH,-CH,-CH,

H-T'exkcan |CgH,, |CH;—CH,-CH,-CH,~CH,-CH,

H-Tenran |C;H;4 | CH;-CH,-CH,-CH,-CH,-CH,-CHj

H-Oxran |CgH,;s |CH;—CH,-CH,-CH,~-CH,-CH,-CH,-CHj,

H-Homan |CH,, |CH;-CH,-CH,~-CH,~-CH,-CH,-CH,-CH,~CHj,

H-Ilexan |C,H,, |CH;—CH,-CH,-CH,~-CH,-CH,-CH,-CH,-CH,-CH,

IIpu cocraBieHmMy Ha3BaHWUN M30MEPOB WC-
HOJIB3YIOT IIOHATHE «3aMECTHUTEIb». Samecmu-
menb — amom' unu 2pynna amomos, A8Lauue-
csi omeemaJieHuem 8 kapbornosoil yenu. Obiree
obosHauenue 3amectTureasa — R.

! Kpome aroma I'uaporena.
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Ecau samecturens coctout us aromo Kap6o-
Ha u ['maporeHa, ero Ha3LIBAIOT Y2/1€6000PO0HbLM
ocmamxom. DopMysy TaKOro 3aMeCTUTeNd
MOKHO IIOJIyYUTDb, YAaJUB aToM l'maporeHa us
dbopmyasr yraeromopona. HasBauue samectute-
JisT TPOUCXOAUT OT HA3BaHUA YrJeBOoIOpoaa

dopmyaa ¢ u umeer cybddpurc -ua: merunr CHz—, stua
ob6osnauennem CH;—-CH,—, mponus CH;—CH,-CH,—. OGmasa
3aMeCTuTeNd  fhopmysa STUX U APYTUX AHAJIOTUUYHBIX 3aMECTH-

R -
H, | reneit C,Hy, 1~
CH
KAk SamecTuTeseM B MOJeKyJe um300yTaHA

C CH, CH;- (llH—CH3 aABisercd rpynna aromos CHs—,
H, CH,
a moaexyna CHz— CH CH CH CH; cogepxur
CH3 CzH5CH3
Tpu 3amecTuTess1 — rpynny aromoB CoH,— u nBe
rpynnsr CHs—.
Cy1iecTBYIOT IpaBuMIa ¥ PEKOMEHIAIIUY II0 CO-
CTaBJIEHUIO CUCTEMaTHUYEeCKUX HA3BaHUU ajIKa-
HOB C Pa3BETBJIEHHO I[eIIbI0 B MOJIEKYJIaX.

lNMpaBuna coctaBneHUs HasBaHUM
aJlkaHOB pPa3BETBJ/IEHHOIO CTPOEHMUS

1. B MoneKyne ankaHa BblIOMpaloT Hanbonee AJMHHYIO (FnaBHYO)

KapObOHOBYIO LIeMb K HYMepPYIoT B HeW aTtoMbl Kap6oHa. Hymepa-
LMI0 HAYMHAIOT C TOTO KOHLA LIeMn, K KOTOPOMY BIInKe HaxoauTes
3aMecTUTESNb (3aMeCTUTENN).

. OnpenenstoT Ha3BaHWe KaXk4oro 3aMecTUTeng.

3. HasBaHusa 3amecTuTeneu pasmMelatoT no a)'l(baBVITy B Ha4dane

Ha3BaHUA BellecTBa. [lepen Ha3BaHMEM KaKaoro 3aMectuTens
yepes geduc yKasbiBatoT Homep aToma KapboHa, ¢ KOTOpbIM CO-
enHeH 3amecTtuTenb. [locnegHum 3anmncbiBaloT Ha3BaHME asnKa-
Ha HepPa3BETB/IEHHOIO CTPOEHUS, B MOJIEKYSIE KOTOPOIro MMEETCH
CTONbKO aToMOB KapboHa, CKONbKO UX B [MTaBHOW Lienu.

4. anI HanM4YUM HECKONbKMUX OJIMHAKOBbLIX 3aMecTUTeNnen YKa3blBa-

0T UX KONIMYECTBO, A06aBNAS K Ha3BaHWUIO 3aMeCTUTeNs NpuUcTaB-
Ky (Oun-, Tpu-, TeTpa- U T. 4.), a nepes Hen 3anucolBaloT HOMeEpPa
COOTBETCTBYIOLWMX aToMoB Kap6oHa, pa3aeneHHble 3ansTbiMU.

B cooTrBeTcTBUL C IIPUBEAEHHBIMU BBIIIIE IIDABM-
JlaMH1 CuCrTeMaTnu4eCKOoe HadBaHHue yrjaesoanopojaa,
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CTPYKTYpHasA (QopMysaa MOJEKYJIbI KOTOPOTO

éH3—CTJH—(?H—¢H—éH3, — 2,4-npumeTni-3-9Tui-
CH; C,H,CH;

IEeHTaH.

YINPAXHEHUE 1. CocTaBUTb CTPYKTYpPHble pOPMYJibl MOJIEKY U30MEP-
HbIX anKkaHoB CzH,, M Ha3BaThb yr1ieBo40POAbI.

PeweHune

OmnpenensieM BapHaHTBI COeAUWHEHUA IlecTu aToMoB KapOoma.
KosuyecTBO BapuaHTOB Oy/eT paBHO KOJHUYECTBY M30MEPHBIX aJi-
kauoB CgH,y,.

1. Coenuusem arombl KapOoHa B Hepa3BeTBJIEHHYIO Il 1 00aB-
JaseM aToMbl 'uaporena, momus, utTo Kap6oH yeThIpex BaJeHTeH:

CHS_CHZ_CHZ_CHZ_CHZ_CH3.
Haspanue COOTBETCTBYIOIIIEI'O aJIKaHa — H-TeKCaH.

2. lenaem 11e0b Pa3BeTBJIEHHOM, IIEPEeMECTUB IepPBbIX aToM Kap-
0OHAa K TpeTheMy:

Qc/—g—c—c—c = C-C-C-C-C.
C

B maubosiee nauHHONI KapOOHOBOH IeNM MMEETCS MSATh aTOMOB
Kapboua. Hymepyem umx ¢ TOro KOHIIA IlellM, K KOTOPOMY OJIMKe
PaCIIOJIOMKEeH 3aMEeCTUTE b, 1 JOMKUChIBaeM aToMbl ['ugporeuna:

1 2 3 4 5
CHj~ CH~CH,~CH,~CH,.
CH,

Hazpanwme ankana — 2-MeTHUJIIEHTAH.
3. @opMmyJIy ellle OAHOTO M30Mepa MoJiyuyaeM, [IepeMecTUB Iep-
BeIi aToM KapOoHa K ueTBepTOMY:

@—cj—‘c—c—c = C-C-C-C-C.
C

Hywmepyem arombr Kapbona u gobaBisem atombl ['uaporena:
1 2 3 4 5
CH;— CH2—(|3H —CH,~CHjs;.
CH;

HasBauue anxkana — 3-MeTHJIIIEHTAH.

4. B MojeKyJiaX IBYX CJEAYIOINNX M30MEPOB ABa 3aMECTUTEJs
—CHj; coepmuAIOTCA ¢ OZHUM WM pasHbeIMU aTomamu KapOona; B
o0omXx caydasax riiaBHas KapOOHOBAs ITeIb COCTOUT n3 4-X aTOMOB:
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CH,;
1 12 3 4 1 2 3 4
CHg_q_CHZ_CHg CHS_CIH_?H_CHgo
CH;, CH; CH;4
HasBanusa amkanoB — 2,2-gumeTnyioOyTad u 2,3-TUMeTUI0yTaH
COOTBETCTBEHHO.
Taxum o6paszom, popmyny C¢H,, MMeIOT IATH N30MEPOB: H-TeK-
cad, 2-MeTUJINIeHTAaH, J3-MeTUJIeHTaH, 2,2-INMeTHuJ0yTaH wu
2,3-nuMeTuI0yTaH.

B mHazBaHMAX HEKOTOPBIX YIJIE€BOLOPOIOB C
pasBeTBIEHHBIMU MOJIEKYJaaMu ITu(PHI Iepes 3a-
MeCTHUTeJIIMU 00BIYHO He YKasbiBaioT. Hampumep,
IJ1s1 M300yTaHa CH3—(|3H—CH3 yaie BCEro HC-

CH,4

TMOJIb3YIOT Ha3BaHUE MEMUJLNPONAH, a He 2-Me-
TUJITTPOTIAH.

BrimonruM DTpOoTUBOIIOIOMKHOE 3a/JaHTE — CO-
cTaBuM (DOPMYJIY BeIllecTBa IO ero Ha3BaHUIO.

YINPAXXHEHUE 2. CoctaBuTb popmysny ajlKaHa, Ha3BaHMe KOTOPOro —
2,2-AuUMeTUn-4-aTuarentaH.

PeweHne
3amnuceiBaeM 1ienb u3 ceMu aTroMoB Kap6oHa (oHa mMeeTcs B MO-
JIeKyJie H-TelITaHa) 1 HyMepyeM aTOMbI B Heli:

1 2 3 4 5 6 7

C-C-C-C-C-C-C.
Ko Bropomy aromy KapbOoma mpucoegumHseM IBa 3aMeCTUTEJIS
CH;—, a k verBepTOMy — 3amecTuTesb CoHs—:

CH;

l2 3 4 5 6
C—(|3—C—(|3—C—C—C

CH; GCH;

HonuceiBaem K aromam Kap6GoHa TiaBHOM Iemm HEOOXOAUMOe KO-
JIMNYeCTBO aToMOB 'maporena u mosydaeM (POPMYJIy alKaHa:

CH,

1 2l 3 4 5 6 7

CH3_9_CH2_?H_CH2_CH2 _CH3 .
CH, GC,H,

3aMecTUTeJ IMU B MOJIEKYJIaX OPraHUu4YeCKHUX
COGIII/IHGHI/Iﬁ MOTyT OBITh ATOMbBI T'aJIOT€HOB —
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2

F, Cl, Br, I. IIlpumepsl HasBauuii u (OPMyJI Ta-
kux BelecTB: nogomeran CH;l, nu6pomomeran
CH,Br,, 2-x1oponponan CH;— (|3H —CHs;.

Cl

B mosiekynax aaikaHoB aToMbl KapOoHa MOTyT
OBITH COeIMHEHBI C PA3HBIM KOJIMYECTBOM aTOMOB
aroro sjmemeHTta. Eciau arom KapbGoua cBszaH ¢
ONHUM TAKWM JK€ aTOMOM, €ro Has3bIBalOT nep-
BUYHBLM, €CJIN C IBYMS — GMOPULHBLM, C TPEMSA
WIA YETBIPbMS — MPemuiHblM WIN Hemeep-
MUYHbLM COOTBETCTBEHHO:

TPETUYHBIH

BTOPUYHBIHI
| cn,
|

CH\ACH CH-C=-CH
SN

TEePBUYHBIHN CH3 CH3 YeTBEePTUUHBII

B HepasBeTBIeHHON KapOOHOBOM 1€l NMEIOTCS
TOJILKO IIePBUYHLIE (Ha ee KOHI[aX) 1 BTOPUUYHBIE
arombl Kapbona.

BbiBO bl

HacpIimeHnHbie yriieBogopoabl ¢ OTKPBITOH Kap-
OOHOBOM ILIETIFI0 B MOJIEKYJIaX HAa3bIBAIOT aJIKaHAa-
mu. Ux o6maa ¢popmyna — C, Hy, .

IToutu Ay BceX aJKAHOB CYIIECTBYIOT CTPYK-
TYpPHBbIE H30MEpbI; UX MOJEKYJIbl Pa3JINYaIOTCA
CTpoeHHeM KapOOHOBO 1IEIH.

HaszBanusda ankanos cogep:xat cypdurc -an. Jas
IEePBBIX YeThIPeX COeJUHEHUIl TOMOJOTUYECKOrO
pfAla MCHOJB3YIOT TPAaAMIMOHHBbIE HA3BAHUA: Me-
TaH, 9TaH, npomaH, Oyran. OcHOBY HazBaHHI
OCTAJIbHBIX AJIKAHOB COCTABJISIOT MHOS3BIYHBIE YN C-
JMTEeJNbHbIe. AJIKAHBI C MOJIEKYJIaMH Pa3BeTBJICH-
HOTO CTPOEHH S HA3hIBAIOT B COOTBETCTBUM C IIPABH-
JIaMH CHCTEMAaTHYEeCKOIl HOMEHKJIATYPBI.

27. Cpeav npuseaeHHbIX GopMyn yKaxuTe GopMynbl ankaHos: CH,, C3Hg,
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28.
29.

30.

31.

32.

33.

34.

35.

HasoBuTe anKkaHbl, KOTOPbIE HE UMEIOT U30MEPOB.
CocTaBbTe CTPYKTYPHble GOPMY/bl MOMEKYN alKaHOB, MMEIOLINX TaKne
Ha3BaHKs:

a) 3-MeTUNreKcaH; B) 2-MeTUN-3-3TUNrenTaH.

6) 3,4-OnaTunrenTas;
N306pa3unte CTpyKTypHble GOPMYSbl MONEKYST BCEX M3OMEPHbIX anKa-
HoB C5H,, M Ha3o0BUTE COeAMHEHUS.
Hanaute cooTBeTCTBUE:

®opmyna MoneKybl Ha3BaHune ankaHa
1) CH;—CH,—CH,—CH,—CH3; a) 2,3-AUMeEeTUNNEHTaH;
2) CH3—CH—CH—CH—CHj; 6) H-neHTaH;
CIIH (|3H CIH B) 2,3,4-TPUMETUINEHTaH;
3¥B s r) 2,2-AMMETUNMNEHTaH.
T
3) CH3—C|—CH2—CH2;
CH4
4) CH3—CIH—(|:H—CH3;
CH4 (|)H2
CH4

CoctaBbTe CTPYKTYpHbIe GOpMYsibl MoneKyn n3omepos CgH,g, B KOTO-
pbiX rMaBHas KapOoHOBas LieNb COAEPKMT WecTb atToMoB Kap6oHa.
Kakue yrneBogopoabl B NpMBEAEHHOM NepeyHe ABAS0TCA M30MepaMu:
2-MeTUNn-3-aTunneHTaH; 2,2,3-TpuMeTuanenTaH; 3,3-auaTunneHTaH?
BbluncnuTe nNA0THOCTb 6yTaHa (H. y.) U ero OTHOCUTESIbHYIO MJIOTHOCTb
no sogopogy. lMoyemy B ycnoBMK 3aayn He yKadaH KOHKPETHbIN N30-
mep yrnesogopoaa?

CocTaBbTe CTPYKTYpHYtO GOpMy/y ankaHa C YeTBEPTUYHbIM aToOMOM
KapboHa B Monekyne, ecnuM MOAsfpHas mMacca COefUWHEeHWs paBHa
72 r/Monb.

CBoncTBa anKaHoB

Matepuan naparpada noMoeT BaMm:

» BbISICHUTb 3aBUCUMOCTb GPUBNYECKMX CBOWCTB aJika-
HOB OT COCTaBa MOJEKYN;

» y3HaTb O HEKOTOPbIX XMMWYECKUX CBOWCTBaX a-
KaHoB.
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®dusuueckne cpoiictBa. AJKaHBI ¢ HeOOJIb-
UM KOJHUUYecTBOM aToMOB KapbOoHa B MOJIEKY-
JIaX B OOBIUHBIX YCJIOBUAX' ABJIAIOTCA Ia3aMu.
ITO — MeTaH, 9TaH, IpoHaH, OyTaH, M300yTaH
1 JUMETHJINOPOIAaH. AJIKAHBI C MOJEKYyJaMU
HepPas3BEeTBJIEHHOTO CTPOEHUS, COMEepPIKAIUMU
or 5 o 16 aromoB Kap6Goma, — KuakocTu,
ocTaJbHBle — TBepAbie BelnectBa. Cmechio
TBepabix ankaHoB C,H,, ., (n > 18) aBuasaerca
napauH.

Anrkausl — OecI[BeTHEIE, a B TBEPJOM COCTOSI-
HuM — OeJjible BelllecTBa. 3alaxX MMEIOT TOJbKO
JKUIKNE aJIKAHbl; eT0 Ha3bIBAIOT «OEH3MHOBBIM » .

TeMIiepaTypsl IIJIaBJIeHUA U KUTIEHUS aJTKaHOB
C yBeJIMUeHHEeM KoJinduecTBa aToMoB KapOoma B
MOJIEKYJIaX BO3PacTaroT.

lMpn HopmanbHoM pasneunn metaH CH, nna-
BUTCS M 3aKUNaeT npu temnepartypax —-182,5 un
-161,6 °C cooTBeTCTBEHHO, H-6yTaH C,H,, — npm
-138,3 n -0,5 °C, a H-okTaH CgH,;s — npu —-56,8
n+125,7 °C.

3aBucumocTb TemnepaTyp KUMNEeHUs1 alkaHoB OT
UX MOJIEKY/IIPHOM MaccCbl OOBSICHSIOT Tak. Yem
TsXKeslee MOJIeKyna, TeM O6O/blLIyI0 3HEPruio el
HeobXxoguMo cooOWNTb (T. €. HarpeTb BELECTBO
10 60s1ee BbICOKOM TemnepaTtyphbl), 4TO6bI YacTULa
MOKUHYNa XMAKOCTb (BeLeCcTBO NMpu 3TOM nepexo-
AMUT B ra3006pa3HoOe COCTOSTHUE).

AukaHbl Jierde BOAbl. IIOCKOJIBKY MOJIEKYJIbI
AJKAHOB HEIOJISAPHLI, 3T COeSUHEHUs PacTBO-
PAIOTCA B OPraHUYECKUX PACTBOPUTEIAX, HO He-
pacTBOpUMEI B Bojzie (puc. 6).

XuMnuecKkue cBoiicTBa. Bece aTKaHbI IBIAIOT-
Ccs XMMHUYECKM IIaCCUBHBLIMHU BellleCcTBaMu. B
OIpeAeJIeHHbIX YCJIOBUAX OHM BCTYIIAIOT B PeaK-
UM 3aMellleHNsI, Pas3jaraioTcs, IIPeBpaIlalTCsa
B M30MepPhI. AJIKaHBI — TOpPIOUYNe BellecTBa.

! OGLIUHBIMHI YCJIOBUAME IPUHATO CUUTATL TeMrmeparypy +20 °C u
nasieHue 760 MM pT. CT.
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Puc. 6.

MapaduH

He pacTBopsieTcs
B BoAe

Peaxyuu 3amewenusn. Ha cery nmm6o npu mo-
BhITIIeHHOM Temmepatype (250—400 °C) anxkaHbl
B3aMMOJIEMCTBYIOT ¢ XJIOpOM miau 6pomom. B Ta-
KUX peakIuAX aTOMBI ['maporeHa B MOJIEKyJax
YIJIeBOJOPOAOB 3aMeIaloTCsA Ha aTOMBI TaJjo-
TeHOB. BaummoelicTBrIE OPTaHUYECKOT'O BEIIIECT-
Ba C raJIOTeHOM HA3BLIBAIOT PeaKIuell 2an0zeHu-
poBanu.

B peaknuu meraHa ¢ xJ10poM cHavaJia o0pasy-
eTCs XJIOPOMETAaH

CH, + Cl, =™ty CH,Cl + HCL

H H
| hv nin t I
— ——>H-C-Cl + HCI
(umu H I(EI H + Cl+Cl H I(EI ),

3aTeM — JUXJIOpOMEeTaH

CH,CI + Cl, ™%, CH,Cl, + HCl

H H
| |

(wma H-CHH + C (o) AZLLEN H-C-Cl + HCI).
cl cl

IIpomecc MmoskeT IPOTEKATH IO IIOJTHOTO 3aMelrie-
Husa atromoB I'uaporena. ITosTomy xjJopupoBanme
MeTaHa YacTO UJIJIIOCTPUPYIOT CXEeMOM

CH, 2%, cH,Cl 2%, cH,Cl, —%25 CHCL, 25 ccl,.

—-HCl

MeTaH

—HCl —HCl —HCl
XJIOPOMETaH IUXJIOPO- TPUXJIOPO- TETPaXJIOPO-
MeTaH MeTaH MeTaH

B oToi1 cxeme Hanm KaKIOU CTPENIKON yKasaHa
bopmyna pearenTa (co 3HAKOM <«ILJIIOC»), & IIOJ
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9T0 UHTEpPECHO
ITonHOCTBIO
3aMeCTUTh
aTOMBI
T'maporena

HA aTOMBI
XJopa MOYKHO
B MOJIEKYJIaxX
He TOJbKO
MeTaHa,

HO U 9TaHa,
mpoIaHa.
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CTpeJKOl — (GopMyJsa «BTOPOCTEIIEHHOTO» PO~
IYKTa PeaKIuy — XJIOPOBOZOpoza (Co 3HAKOM
«MUHYC»).

P Hanmumure ypaBHEHUSA COOTBETCTBYIOIUAX
peakmuii ¢ o0pa3oBaHUEM TPUXJIOPOMETAHA U
TeTpaxJjiopoMeTaHa.

ITosryunTs B3amMoOAeliCTBHMEM MeTaHa C XJIO-
POM KaKoe-JIu00 OJHO OPTaHUYIEeCKOe COeJUHEHIe
He yZaeTcA; B PeaKIMOHHO CMecH BCeTa Coep-
JKUTCA HECKOJBKO XJOPOIPOM3BOLHEIX YIJIEBO-
Iopoja.

XJopupoBaHIe 9TaHa HaUWHAETCS B COOTBET-
CTBUY C YPaBHEHVEM

CH,—-CHj, + Cl, Y% !, CH,—CH,Cl + HCl

hvunu t

(mnu C,Hg + Cl, ——— C,HCl + HCI).
BosMmorkHO 3amenieHne u Apyrux aTomoB ['uapo-
reHa Ha aTOMBI XJiopa.

B mauasie B3amMoieicTBUA IIPOIIAHA C XJIOPOM
o0pasyercs cMeCh TAaKUX COeNUHEHMI:

Cl

1-xJ0pomnponax 2-XJIOPOTIPOTIaH

C (dropomM amKaHBLI pearupyrT CO B3PBIBOM;
mpu stom cBsa3u C—C paspeiBaroTcA 1 00pasyioT-
cda xap6oH ¢ropun CF, u rugporen gropun HF.
Peaxiiuu asrKaHOB ¢ MOOM HE IPOUCXOIAT.

Tepmuuweckoe pasnoxenue. Ilpu cuibHOM
HarpeBaHuMU B OTCYTCTBHE Bo3ayxa (KucJopoza)
aJKaHbLl pasjaraloTcsi. B pesyiabTaTe TaKuUX
peakiuii o0pasyoTcs HACBIIIeHHbIe M HEHAChI-
IeHHbIE YTJIeBOAOPOABI, a TAKKe BOJOPOI:

CH,-CH,~CH,~CH, -5 CH,—~CH, + CH,=CH,;

2CH, 2%°°% HC=CH + 3H,.

H3somepusayusa. B onpenesreHHBIX YCIOBUAX
aJIKaHbl HePa3BEeTBJIEHHOI'0 CTPOEHUA IIpeBpaIa-
IOTCS B M30MEPhl C PA3BETBJIECHHON KapOOHOBOM
[IeNIbI0 B MOJIEKYJIaX:



CH,- CH,—CH,—CH, MCHg—(lJH—CHg.
CH,
H-OyTaH u3obyran

PeaKHHH, IIPN KOTOPBIX O6paSyIOTCﬂ M30MepPhbI
WCXONHBIX COeNUHEHUN B pe3yJibTare Imeperpyi-
IMPOBKU ATOMOB B MOJIeKyJIax', Ha3bIBAIOT peak-
UUAMU U30MEePUSAUUL.

Pearxyuu okucnenus. ATKaHbl IPU TOMKUTA-
HUH TOPAT ¢ 00pa3oBaHUEM YIJIEKHCJIOTO ra3a u
BOISHOTO Iapa; IIPU 3TOM BBIJZEIAETCA 00JIBIIIOE
KOJINUEeCTBO TEIIJIOTHI:

ITpu memocTaTKe Bo3myxa (KHUCJIOPOJa) cpemu
MIPOAYKTOB PeaKkI[NU MOSABJIAIOTCA YrapHbIi ras u
yTJIepo/.

P Hamumure ypaBHEHHMA peaKIUii TOPEHHSA
aTaHa B M30BITKE KHUCJIOPOLA W IIPU ero Hemo-
cratke (c oopazoBaunmem Kapoou(Il) oxkcuma).

Cmecu MeraHa, APYrux rasoo0pasHBIX aJjiKa-
HOB, a TaK'Ke IIapoB KUJKUX AJIKAHOB C BO3LY-
XOM B3PBIBOOIIACHBI. I101B3yACH IPUPOSHBIM T'a-
30M, HYKHO OBITh OUY€Hb OCTOPOKHBIMU. B3pHIB
MOKeT IPOU30UTH y:Ke IpPU O0BEeMHOI [JoJe
MeraHa B Bo3ayxe 5 % . Heobxogumo Takike
IIOMHUTH, UTO I'a3, BhITEKAA U3 IIOBPEKJEHHOTO
BEHTUJIsI OBITOBOM WJUTHI, MOJKET BBLI3BATh
cepbe3HOe OTpPaBJIeHUE.

BblBO bl

IIpocreiimue adKaHbl B 0OBIYHBIX YCJIOBUAX SIB-
JSTIOTCS ra3aMu, Ipyrue — KUIKOCTAMHU UJIHU TBEp-
IbIMH BemnecTBaMu. JKuaKue aTKaHbl UMEIOT XapakK-
TEPHBII 3anax. AJTKaHBI PACTBOPAIOTCA B OpraHnde-
CKHUX pacTBopuTeisax. Temmneparypsl miIaBiaeHUA U

! inu mepeMelleHHA KPATHBIX CBA3EIL.
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KHUIIEHU A 9TUX COB,ZII/IHBHPIﬁ C yBeJIMUEeHUEeM UX OTHO-
CUTEJFHOM MOJIEKYJIIPHOM MacChl BO3PACTAIOT.

Bce ankaHbl XMMHUYEeCKH IaccuBHBI. B ompene-
JICHHBIX YCJIOBHUAX OHM BCTYNIAIOT B PEeaKIIUU 3a-
MellleHHusI, IPU HATPeBaHUM 0e3 JOCTymma BO3ayXa
pasaaraioTca Jaumb0 IPeBpalalOTCA B HM30MeEPHI.
AnkaHBI — TOpIOYHE BelecTBa.

36. Kak BIuMgeT cocTaB MOJEKyS allKkaHoB Ha (U3M4ecKue CBOMUCTBA
BellecTB?

37. icnonb3ys 3Ha4YeHns TemnepaTyp KUNeHUs MeTaHa, aTaHa, nponaHa u
H-6yTaHa, NpuBeaAeHHbIe B Naparpade n HanaeHHble BaMU B UHTEPHE-
Te, nocTponTte rpadunK 3aBUCMMOCTU 3TOro GU3NYECKOro CBOMCTBA all-
KaHOB OT MOJIIPHOM Macchl BelwecTBa. [TpOKOMMEHTUPYHTE rpadmK.

38. Hanuwute ypaBHEHUS peakuui, NpoTeKalwmux npu 6poMupoBaHmn
MeTaHa.

39. JonuiimTte XMMUYeCcK1Ue ypaBHEHUS:

a) ...+ 110, - 7CO;5 + ...H50;
6) CsHg 5> CH, + ... .

40. Kakorn 06bem Bo3ayxa (H. y.) Heo6xoanm ans curaHus 10 n neHtaHa,
MMEIOLLLEro NMIOTHOCTb 0,626 r/cM3? MpuMKUTE 06EMHYIO OO KUCIO-
poaa B Bo3ayxe paBHon 20 %.

41. Mpw nonHoM cropaHuun 1 monb nponaHa Bbligensetca 2200 KK Tenno-
Tbl, @ 1 mMonb H-6yTaHa — 2880 k. CocTaBbTE TEPMOXMMUYECKME
YpaBHEHUS peaKLUM ropeHns 3TUX COeUHEHUN.

42. B 6annoHe coaepxutcs 20 Kr cMecu nponaHa v 6ytaHa. MaccoBas
[10/19 NporaHa B cMecu paBHa 22 %. BbluncnnTe cpeaHIon MONSIPHYIO
Maccy CMecK 3TUX ra3os.

-

ANA NMOBO3HATEJTbHbIX

\

LlmknoankaHsbl

Cpefim HacbILWeHHbIX YrIeBOAOPOLOB eCTb 60sbluas rpynna BeLecTs
C MOJIEKYNaMu LMKINYECKOrO CTPOEHUS. X Ha3bIBalOT LMK/I0a/IKaHaMH.
OHM B HEGONLLLIOM KOMMYECTBE BMECTE C ApYrMMu YrneBogopoamu Ha-
X0AaTca B HEDTHU.

B UMK MOryT COeanHUTLCH MUHUMYM Tpu aTtoma Kap6oHa (puc. 7).
MonHaa M CcoKpalleHHble CTPYKTYpHble GOpMYsibl MOJIEKY/IbI COOTBET-
CTBYIOLLLErO HACbILLEHHOrO yrJIeBOLOPOAa:

/

.
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4 H H )

C CH,
IV /N
C—c,  HC—CH, /\
XumMunyeckas popmyna 3toro coeguHeHns — CsHg.

Puc. 7.

Mopenu
MOJIEKY/bI
npocreunero
LMKI0aNKaHa:

a — LapoCcTepK-
HeBas;

6 — macwTabHas a 6

N3BEeCTHbI LMKI0anKaHbl C pa3inyHbiM Konn4yectsom atomoB Kap6o-
Ha, 0ObEeAMHEHHbIX B LMK, a TaKXe Takue, B MOJIEKy/lax KOTOpbIX
MMeLOTCS YrNeBOAOPOAHbIE 3aMECTUTENMN.

HasBaHuWe uMKnoanKaHa COCTOUT M3 Ha3BaHWA ajikaHa C TakKnMm e
KonnyectBoM aToMoB KapboHa B MONEKyne u NpucTaBKu LMKI0-. Ha-
npumep, yrnesoAopoa C LMKanYeckon Monexkynon CsHg HasbiBaloT
ymknonponaHom, a C,Hg — LMKI0BYTaHOM.

Ecnun B Moniekyne uuKnoankaHa UMeeTCcs 3aMeCcTuTeNb, TO ero Ha3Ba-
HWE YKa3blBaloT B Ha4ase Ha3BaHWsa coeanHeHna™

CH4

METUNLMKI0BYTaH

MorneKkyna uuKioankaHa COAEPXKUT Ha ABa aToma [MaporeHa MeHb-
e, 4eM MOMEKyNa aflkaHa C TakuUM e Konnyectsom atomoB Kap6oHa.
Moatomy o6uwasa dopmyna umknoankaHos — C,H,, (n = 3, 4, ...). B coot-
BETCTBMM C HEN maccoBas fonsg Kap6oHa B Nto6oM LiMKIoanKaHe paBHa
85,7 %, a naporeHa — 14,3 %.

LinknonponaH v uMKkno6yTaH B 0ObIYHbIX YCIOBUAX SIBNSIOTCA rasda-
MW, ApYrue LuKnoanKkaHbl — XUAKOCTU UK TBepAble BelllecTBa. C yBe-
JIMYEHNEM OTHOCUTENBHOW MONIEKYNSPHON MaCChbl COEANHEHUIN NX TEM-
nepaTtypbl NJaBNeHUA M KUMEHUA Bo3pacTatoT. LiMKnoankaHbl, Kak 1

- J

! HpI/I HaJMYNY HECKOJBKUX 3aMECTHUTEJIEN YKa3bIBAIOT UX ITOJIOMKEHUA 1
Ha3BaHUA.
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pacTBOPUTENSIX.

@)MOB Kap6oHa.

gKaHbl, HEPaACTBOPUMbI B BOAE, HO PACTBOPAKTCA B OPraHMU4YE€CKUX

10 XUMUYECKMM CBOMCTBAM LIMKJIO0ANIKaHbl CXOAHbI C alkaHaMu. s
HUX XapaKTePHbl peaKunn 3aMeLLeHNd.

Kap6oHoBble LMKIIbl B MOSIEKYNaxX LIMKIIONponaHa v LMKIobyTaHa He-
YCTOMYMBbLI U B XUMUYECKUX PeaKLUAX pacKpbliBatoTCH. [MpOoayKTbl TaKuX
npesBpaLLEHUN COCTOAT U3 MONEKYN, COAEPKALLMX OTKPbITbie Lenu u3

=/

J

PeweHune 3agay
Ha BbiBeJeHUe XMMU4YEeCKOMU
¢dopmynbl BewecTtBa (ll)

42

Matepuan naparpada nomoxKeT BamM BbIBECTH
dopmyny BellecTBa:

> no o6len Gpopmysie COOTBETCTBYIOLLEr0 FOMOJIOMU-
4YECcKOoro psifa U MOSISIPHON (OTHOCUTENbHOM MONEKY-
NISPHON) Macce BellecTBa UK ero naoTHOCTM 60
OTHOCUTESIbHOM NIIOTHOCTH;

» Mo MaccaMm, o6bemaM 60 Konn4yecTsam BeLlecTBa
peareHToB WM NPOAYKTOB peaKLnu.

Xumuueckyio GopMyJy BeIllecTBa MOKHO BbI-
BECTH, 3HAsd, K KAKOMY KJacCy WJU T'PYIIe CO-
eIVHEHU OHO MIPUHAAJIEIKUT U KaKOBa ero OTHO-
CUTeJIbHAA MOJIEKYJIAPDHAA WU MOJIAPHAs Mac-
ca. MosiapHYIO Maccy, ecJiy OHa He JaHa, PACCUU-
THIBAIOT 110 IJIOTHOCTHU BEIIECTBA B ra3000pasHOM
COCTOAHUM JTUOO OTHOCUTEJIHHOM IIJIOTHOCTHU IIO
oIrpeieJIEHHOMY Ta3y:

p=—— == M=p-Vx ()
M

M(B
DAB) =G4 = M(B)=Dx(B)-M(A) ()



PaccmoTpuM, KaK permiaroT COOTBETCTBYIOIINE
3aJlauy Ha BHIBeJeHUE XUMHUUECKUX (DOPMYJI aJI-
KaHoB. TaKuM Ke myTeM MOKHO HaXOAUTH (Pop-
MYJIbI HEHACBIIIEHHBIX YIJI€BOIOPOA0B, CIUPTOB,
KHUCJOT W APYTUX OPraHUUYECKUX BeIecTB, a
TaKyKe HeOPTaHUYEeCKUX COeUHEHNU.

3AAYA 1. Haitu xumudeckyio ¢opmyny ajKaHa, MOJsipHasl macca
KoToporo paBHa 44 r/Mob.

HAaHo:
M(CnH2n+2) =
= 44 r/moJb

CnH2n+2 — ?

PeweHne

1. BriBoguMm (dopmysy aasd pacuera MOJISIPHON
Macchbl ajiKaHa, MCIIOJb3Ysd MOJISIPHBIE MAacCChI
Kap6ora u I'maporena:

M(C,H,,..)=n-M(C)+(2n+2)- M(H)=
=12n+2n+2=14n+ 2.
2. Haxonum XMMHUYeCKyI0 (DOPMYJIY COeTUHEHUA:
14n+2=44; n=3.
®opwmyia ankana — CgHsg.

Orser: C;Hg.

3ALJAYA 2. Hantn xummnyeckyto popmysny ajiKaHa, UMEIOLLEro MN/10THOCTb
1,34 r/n (H.Yy.).

HaHo:
p(CnH2n+2) =
=1,34r/n
H. V.

CnH2n+2 —?

PeweHune
1. BeruucasiemM MOJIAPHYIO Maccy COeIUHEHUs, 1C-
moab3ys popmyay (1):
M(C,H,,.5) =p(C,Hypip) Vi =
=1,34r/n-22,4 n/mons = 30 r/MOJb.
2. HaxoguM XxuMuUecKyio (GOpMYyJay yIJIeBOL4OPO-

Ia 1o ob1eit hopmMyJie TOMOJOTUUECKOT0 Psiga
aJKaHOB:

M(C,Hy,15) = n-M(C) + (2n + 2) - M(H);
14n+2=30; n=2.
®opmyna ankana — C,Hg.

OrBert: C,H,.

Dopmysy coegUHEHNU, BCTYIAIOIIETO B PeaK-
1110, MOKHO TaKJKe BBIBECTU II0 €T0 KOJIMNUECTBY
BelllecTBa, Macce WU O0BeMY M aHAJIOTUUHBIM
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cBeleHUAM 00 00pasyoIuxcsa BeIecTBax.
Takue maHHBIE TOJYYAIOT C TOMOIIBIO XUMUUEC-
KOT0 dKcIepuMeHTa. Hampumep, H3BECTHYIO
MOPIIMIO BeIleCTBA CYKUTalOT B CIENUAJIbLHOM
mpubope B M30BITKE KMCJIOPOLA U OIIPEHeJIIioT
MaccChl U 00'bEMBI IIPOJYKTOB €r0 CTOPAHUA —
YIJIEKUCJIOTO Ta3a, BOABI, a30Ta U JP.

3AZJAYA 3. Haitun xummn4ecKkyto popmysy ra3ooo6pasHoro yrneBogoposa,
€ec/u npyv nosHom cropaHmn 50 ma 3Ttoro BeuecTtBa obpa-
3ytorca 150 mn yrnekucnoro raza n 200 ma BogsiHOro napa
(06BbeMbI COOTBETCTBYIOT O4MHAKOBbIM YC/I0BUSIM).

HAaHo:

C.H,

V(C,H,) = 50 mx
V(COy) = 150 v
V(H,0, nap) =

= 200 M1

CH, —?

44

PeweHne

1. CocraBisieM ypaBHeHHEe pPeaKIIUU B 00IIeM
BHUE:

C.H, + (x + 4)0, - xCO, + 4 H,0.

B cooTBeTCTBUU ¢ XMMUUECKUM yPaBHEHUEM
u3 1 mons C,H, obpasyrorcsa x mosap CO, u

% mouts H,y0.

2. BerumcsisgeM OTHOIIIEHVE KOJHUYECTB Bellle-
CTBa yIJIEBOJOPO/a, YIJIEKUCJIOTO I'ada U BO-
IsAHOTO mapa (1o 3aKOHY 00beMHBIX COOTHO-
IIeHU KOJMUYECTBO BEIeCTBA rasa IPOIop-
IUOHAJBHO €ro 00beMy NpU HEeU3MEeHHBIX
BHEIITHUX YCJIOBUAX):

n(C,H,) : n(COy) : n(H,0, nap) =
=V(C,H,) : V(COy) : V(H,0, nap) =
=50:150:200=1:3:4.

3. Haxomum popMyay yriieBomgopona.
KosdhdunuenTs B XUMUYECKOM YpPaBHEHUU
IIPOIIOPIIMOHATBHBI KOJUUYECTBAM BeIllleCTBa
YIJIEBOJAOPOJA U IPOAYKTOB PEAKI[UU:

n(C,H,) : n(COy) : n(H,0, nap) =
—1-v-ZL_1.9.
=1:x: 2 1:3:4.

Orcioma x = 3; y = 8.
Dopwmyia yraesogopona — CsHg.

OrBeT: C;H,.



3A[AYA 4. Hantn xumuyecKkyro ¢opmyny yraeBogopoga, €ciu fnpu
MoOJIHOM CropaHun HEKOTOPOH ero Macchl o6pa3syrTcs 22 r
yrnekucnoro raza m 11,25 r Bogbl. OTHOCUTE/IbHas! N10T-
HOCTb yrneBogopoga rno sogopoay pasHa 29.

HAaHo:

C.H,

m(CO,) =221
m(H,0)=11,25r
DHZ(CxHy) =29

CH, —?

PeweHune

1. Ilpu moJIHOM CropaHuu YIJIEBOLOpPOIa BCe
atombl KapboHa «IIepexomsT» B MOJEKYJIbI
YIJIeKUCJIOTO Tasda, a 'maporeHa — B MoJe-
KYJIbI BOJEIL.

Brruncasiem koauuectsa BelfecTsa Kapoona
u 'uaporesa B IpoAyKTaxX CropaHus, a cje-
JI0BATEJILHO, U B YIJIEBOIOPO/IE:

_ m(CO,) _ 22 _ .
n(CO,) = 7M(Coz) A4 0,5 (MmoJb);
m(H,0) 11,25

M(H,0) 18

n(H,0) = — 0,625 (MoJIB).

Orcroza
n(C)= 0,5 monp; n(H)=1,25 moab.
2. Haxomum mpocTeiiyoo (opMyay yIrjieBomo-
pozna:
x:y=n(C): n(H)=0,5:1,25=

_ 0,5 1,25 .

=05 ‘05 1:2,5.
YMHOXKHUB KasK/Joe YLCJI0 HaliJeHHOTO COOT-
HOIIIEHUA Ha 2, I0JIy4aeM IeJIble MHIEeKChI X
ny:

x:y=01-2):(2,5-2)=2:5.
Yraesogopona C,H; He cymectByer. McTua-
Has (opmyna coepunenus C,H, kpartua mpoc-
refimmeii — (CyHj),.

3. BeiBoguM HCTHHHYIO (POPMYJY COemMHe-
HuA. [ 9TOrO CHAvajia BBIUUCJSIEM MO-
JSPHYI0 MacCy YTJIEBOIOPOAA, WCIOJIb3YA
MaTeMaTHUuecKoe BbIpakeHue (2), Impuse-
JeHHoe Ha c. 42:

M(CH,) = Dy (C.H)) - M(H,) =
=29 -2 =58 (r/moJb).
IMockomery M(C,H,) = 2zM(C,H;), To
M(CH,) 58
M(C,H;) 29

z2= = 2.
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Wcrunnaa popmyna coegunenus — (CyHjy),,
nau CJH, .

OrBet: C4Hy.

BblBOAbl

BeiBecTn xuMu4ecKyo (opMyy OpraHUYECKOro
BelleCcTBAa MOYKHO IO 001ei (hopMyIe COOTBETCTBYIO-
I[ero rOMOJIOTHYECKOr0 pAXa M MOJAPHOI (OTHOCH-
TeJbHON MOJIEKYJISIPHOIT) Macce 3TOT0 Bell[eCTBa WU
ero ILJIOTHOCTH JIM00 OTHOCHTEJIbHOH IJIOTHOCTH.
Dopmyily COeTUHEHNS TAKIKE OIPEIesIsIioT 10 Mac-
cam, 00’beMaM HMJIM KOJHMYEeCTBAM Bell[eCTBA peareH-
TOB M IPOAYKTOB COOTBETCTBYIOIIEH PEaKIINH.

?
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44,

45,

46.

47.

48.

49,

46

. Hanante xumunyeckyto dopmyny ankaHa, MMEILLEro:

a) monspHyto maccy 100 r/monb;

6) nnoTtHocTb 0,714 r/n (H. V.);

B) OTHOCUTESNbHYIO MNOTHOCTL MO BO3a4yxy 1,52.
BbiBeaute GopMyny HacbIWEHHOro yrneBogopoda, €civ maccoBas
ponsa maporeHa B HeM paBHa 15,625 %, a oTHOCUTeNbHas NMIOTHOCTb
COEeANHEHUS No yrnexkucaomy ragy — 2,91.
Onpegenute dopmyny 6pOMONPOU3BOLHOIO MeTaHa, eciin ero OTHOCH-
TeNbHas NI0THOCTb MO refinio coctasngdet 23,75.
KakoBa xumunyeckasa dopmyna npoaykra nojIHOro XJI0pupoBaHua an-
KaHa, ec/in OTHOCUTENbHas NIOTHOCTb ero Napos Mo BOAOPOAY paBHa
118,57
Mpn nonHom cropaHun 0,1 monb yrnesojgopofa o6pa3oBaliocb
0,4 monb yrnekucnoro rasa u 0,5 monb BoAbl. BeiBeaute dopmyny
yrnesogopoga. (YctHo.)
Hangute xumu4yeckyto dopmyny ra3zoobpasHoro yrnesojopona, eciu
npu NosiIHOM cropaHun 30 MmN coefuHeHus obpasytotca 60 mn yrie-
Kucnoro rasza n 90 mn BOAAHOro napa (06beMbl OTBEYAOT O4MHAKO-
BbIM YC/IOBUSIM).
N3 cmecu NpoLyKToB 6POMMPOBAHUA HaCbILWEHHOrO YyrieBohoposa
OblI0 Bbl4eNIeHO BeLecTBO, B KOTOPOM maccoBble fonu HKap6oHa,
MaporeHa un bpoma coctasngnu 0,13; 0,02 1 0,85 COOTBETCTBEHHO.
BbiBeanTe dopMysbl 3TOrO BELWECTBA U yrnesogopoaa.



AnKeHbl

Puc. 8.
Macwra6Has
Mozaenb
MOJIEKY/bI
3TeHa

Martepuan naparpada noMmoxxeT Bam:

> BbISICHWUTb, KaKWe yrieBoAopoabl Ha3biBaOT alike-
HaMu;

> MoNy4YnTb CBEEHNS 06 U30MEPUN allKEHOB;

» COCTaBNSATb CTPYKTYPHbIE GOPMYSibl MOSIEKY aJIKEHOB;

> HasblBaTb ajIkeHbl MO NpaBWIam CUCTEMATUYECKON
HOMEHKNaTypbI.

CocraB u cTpoeHue MoJaeKyJd. IIpocredrium
YTJIEBOZOPOJOM C OTHOU NBOMHOM CBA3BIO B MOJIE-
KyJie ABJAeTCS 9TeH, WU 9TuJeH. Ero xumuue-
ckaa popmyna — Cy,H, (puc. 2, 8), a syeKTpoH-
Had U CTPYKTYPHAA POPMYJIBI MOJIEKYJIBI —

H:C:C:H CH,=CH,.
H H

P O0bsAcCHNTEe MPOCTPAHCTBEHHOE CTPOCHHE MO-
JIEKYJIBI 3TeHA.

W3BecTHO MHOTO yIJIEBOAOPOMOB, CXOIOHBIX C
9TEHOM II0 CTPOEHUIO MOJIEKY.JI.

¥YT1eBo0OPOabl, B MOJEKYJIaX KOTOPHIX NMeeTCSI OTKPHI-
Tasg KapOOHOBAA IENb C OJTHOM TBOWHOU CBA3BIO, HA3HIBA-

IOT anlKeHamu.

ITeH ABIAETCS POAOHAYATHLHUKOM TOMOJIOTH-
YECKOT0 Psla aJlKeHOB. XUMUYECKYI0 (hOpMYyTy
CJENYIOIIET0 COeIUHEHUS B BTOM DALY MOMKHO
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AnxeHbr
CnHZn

Puc. 9.
LLlapocTepx-
HeBas
Mopaeb
MOJIEKY bl
ankeHa C3Hg
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MOJIYYUTD, «100aBUB» K (DOPMYJIie dT€Ha TOMOJIO-
ruueckyio paszHocts CH,: C,H,CH, => C;Hg.
AmnasiornuyHo BbiBeneM GHOPMYJIY eIle OJHOTO aJji-
kena: C;HgCH, => C,Hg. ConocraBus (hopMybl
9TUX YTJIE€BOJOPOAOB, IPUXOAUM K BBIBOJY, UTO
obmaa ¢popmyna ankenos — C,H,, (n =2, 3, ...).

Temepb COCTaBUM CTPYKTYPHYIO (POPMYJIy MO-
saeryisl ankeHa C;Hy. CHavasia sanuiieM OTKpPHI-
TYI0 KapOOHOBYIO IIeIIb C OHOM ABOMHON U OJHOMN
IIPOCTOM CBA3BIO:

C=C-C.

ITpunaB Bo BHMMaHUe, 4YTo aTroMbl KapOona ue-
THIPEXBAJIEHTHLI, IPOBEJEM OT KayKIOTo aToMa

JAOIIOJITHUTEJIbHBIE YEePTOUYKHN (OHI/I MMUTHUDPYIOT
IIPOCTEIE CBHSI/I)

~C=C-C-
1 JOIINIIIEM aTOMBbI FH,Z[pOPeHa:
H
H-C=0-CH.
HHH

CokpallieHHasA CTPYKTYypHAA GopMyIa MOJIEKY-
JIBI 3TOrO0 yraesomoposna (puc. 9): CH,=CH—-CH;.

J
J

HasBanusa. IIpu cocraBieHuU cucTeMaTUUec-
KMX HasBaHUM aJKEHOB COOJIIONAIOT TAKYIO JKe
IIOCJIeIOBATEJIbHOCTD, KAaK U AJd aJKaHoB. [lo-
TOJIHUTEJBbHO YUUTBHIBAIOT IIOJIOYKEHIE NTBOMHOM
CBs3BU B MOJIeKyJe. ['JlaBHYI0 KapOOHOBYIO IeIlh
BBIOMPAIOT TaK, UTOOBI B Hell Oblja 9Ta CBA3b.

Arombl Kapboma HyMepyIOT OT TOT'0 KOHIIA IIemu,
K KOTOpPOMY OJIMKe HAXOQUTCS JBONHAS CBSA3h.



Haspaume ankeHa ¢ Hepa3BeTBIEHHBIMHU MOJIE-
KyJIaMU COCTaBJSIOT, M00aBIAsa cyhOUKC -eH K
KOPHIO Ha3BaHUSA COOTBETCTBYIOIIETO ajJKaHa C
TaKUM JKe uncjoM aromoB KapOoma B MoseKy.e.
Hanpuwmep, anken C;Hg nmeer HazBaHMe nponeH.

ITono:xeHne TBOMHOM CBA3U B MOJIEKYJIaX aj-
KEHOB, KpoMe 9TeHa WM IpOIleHa, YKa3bIBalOT B
Ha3BaHUM BemlecTBa HuUGPOU (HAUMEHBIIUM
HOMEPOM COOTBeTCTByMIIero aroma KapO6oHa)
mocJie KOPHA nepen cyP@uKcoM -eH, IpudeM A0 1
nocJyge nu@pPsl 3a0NCHIBAIOT geduc:

CH,=CH—CH,—CH,.
Gyr-1-en’
IlJis aJIKeHOB C PA3BETBJIEHHLIMU MOJIEKYJIAMU
Ha3BaHUA 3aMECTUTEJeH M WX IOJOKeHU YKa-
3bIBAIOT TAKHUM K€ CHOC060M, 4TO U OJId aJIKAHOB:

1 2 3 4 5
CH,=C—CH—CH,~CHj.
H,C C.H;

2-MeTuI-3-9TUanenT-1-ex

P HaszoBuTe ajlKeH, MOJIEKYyJa KOTOPOTO HMMEET
CTPYKTYPHYIO QOpPMYyTy CH2=(|J—CH2—CH3.

CH,

CTpyKTypHBIE (DOPMYJIBLI MOJIEKYJI aJIKEHOB CO-
CTaBJIAIOT II0 HA3BaHUAM COeIUHEHUN TaK JKe,
KaK I B cIy4yae aJIKaHOB, JOIOJHUTEIbHO YUNTHI-
Bas MOJIOMKEeHNe JBOMHOM CBA3U.

YINPAXXHEHMUE. CocTtaBUTb CTPYKTYPHYIO GOpPMYy MOJIEKY/bI aJlIKEeHa, Ha-
3BaHMe KOTOPOro — 2-mMeTu-4-3TUAreKc-2-eH.
PeweHne
3amnucheiBaeM Iemb 13 1ectu aromMoB Kapb6oHa (ee mmeeT MOJIEKY-
Jia H-TeKcaHa) 1 HyMepyeM B Hell aTOMBI:
1 2 38 4 5 6
C-C-C-C-C-C.
Bropoit u TpeTuit aTOMbI coefUHAEM ABOMHOMN CBA3BIO:
1 2 3 4 5 6

C-C=C-C-C-C.

! Pampmre mudpy, YKa3hIBAOIIYIO IIOJIOKEHNEe NBOMHOH CBA3M, 3aIll-
CBHIBAJIU IIepe Ha3BaHUEM COeJUHEeHUs NN IIocje Hero: 1-6yreH, 6yren-1.
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IIpucoenuuaem samecturenu CHz;— m C,H;— coorBeTcTBEHHO KO
BTOPOMY U Y€TBEPTOMY aToMaM:

1 2 3 4 5 6
C—(|J=C—(|3—C—C.
CH; C,H;,
HomnuceiBaem K aromam KapOoHa riiaBHOMU Iiermu HeoO6Xoaumoe Ko-

JIMYEeCTBO aTOMOB ['maporeHa u mojydaeM CTPYKTYPHYIO GOPMYIy
MOJIEKYJIBI aJIKeHa:

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

HN3omepus. Kpome sTeHa m mpomeHa, OCTaIb-
HbIe aJKeHbl MMEIOT CTPYKTYPHBIE M30MePHI.
N3omepHBbIe alKeHBI MOTYT pas3judaThbCcsd He
TOJIBKO CTPOeHNEeM KapOOHOBOH menu (Kak U aj-
KaHBbI), HO U IIOJIOKEHNEeM ABOMHON CBA3U B HEM.

BriBeneM cTPyKTypHBIE DOPMYJIBI MOJIEKYJI 130~
MepHBIX ankeHoB C,Hg 1 HazoBeM BelllecTBa.

CHauaja peajsmsyeM Bce BO3MOKHbIE BapuaH-
THI COeIUHEHUA YeThipex aTroMoB KapboHa, mom-
Hs, UTO, KPOME IIPOCTHIX CBA3eil, B MOJEeKYJIe aJ-
KeHa JoJI’KHA OBITH OJHAa JBOMHAI:

C=C-C-C C-C=C-C C=C|I—C
C
Temeps momuilieM K KaskaomMy atomy KapOoma
Heo0XOoAMMOe KOJIMUEeCTBO aTOMOB I'maporeHa, a
monx (opMmysiaMu TpPUBEAEM Ha3BaHUS COOTBET-
CTBYIOIIUX YTJIEBOJOPOIOB:
CH,-CH-CH,-CH; CH,-CH=CH-CH, CH2=(|1—CH3
CH,

6yT-1-eH 6yT-2-eH MEeTHUJIIIPOIEeH

P O6baAcHKTE, IOYEeMY MBI He Ha3BaJIHA TPEThE Be-
IIeCTBO 2-MeTUIIPOn-1-eHoM.

BblBOAbI

¥YraeBogopoabl, MOJEKYJbl KOTOPHIX HMEIOT
OTKPBITYI0 KapOOHOBYIO Iellb C OTHOW JBOWHOI
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CBA3HI0, Ha3bIBaIOT ajkeHamu. O6masa dopmysaa
ankenos — C, H,,.

HasBanusa ajqkeHOB COCTABJISIOT TaK ke, KAK U
ankanoB. Hanuuyue ABOWHON CBA3U YKAa3BIBAIOT
cyppurcoMm -en, a ee MOJIOKEeHHE B IenNu —
mudpoii nepexn cyddurcom.

CTpyKTypHBIE U30MePHI ATKEHOB PA3INYAIOTCS
CTpoeHHeM KapOOHOBOM I[EITH U MOJIOSKeHNEeM B Hel
IBOWHOM CBA3M.

?

50. Kakue BelwecTBa Ha3bIBalOT ankeHamu?
51. Hanaute cooTBeTCTBMUE:

dopmyna MoneKysbl HasBaHue BellecTBa
1) CH;—CH=C-CH; a) 5,6-aMmeTnn-3-3Tunrent-3-eH;
(|32H5 6) 2-MeTUNn6yT-2-eH,;
2) CH,~C=CH—CH,; B) 3-METU/INEHT-2-EH.
| ’
CH,

3) CH3—CI)H—C|)H—CH=C|)—CH2—CH3;
CH; CH,4 C,Hs
52. HazoBuTe yrneBogopOoAbl, MOJIEKY/Ibl KOTOPbIX UMEIOT Takne GopMynbl:
a) CH3—(I3 = (IJ—CH3;
CH,CH,
0) CH3—CH=(|3 —(IDH—CH3;
C,Hs CHy
B)CH2=(I3—C|:H—(I3H—CH3.
CH;CH; CH,
53. CocTaBbTe CTPYKTypHbIE GOPMY/bl MONEKY:
a) 3-MeTUNMNEHT-1-eHa;
6) 3,3-anatunreKkc-1-eHa;
B) 2,3-AMMETUNITEKC-2-eHa.
54. N306pasnTte dopMybl MoneKkyn ankeHoB CsHyg, ABNAIOLMXCH CTPYK-
TYPHbIMM U30MEPaMU, MU HA30BUTE Kaxaoe BELECTBO.
55. CKo/bKo ankeHos ¢ popmynon C;H,, UMEIOT B MONEKyne rmasHyto Kap-
60HOBYIO LEenb M3 4-x atTomoB KapboHa?
56. KakoBa xumMunyeckasa dopmyna ankeHa, UMeLWero:
a) monsipHyto maccy 70 r/monb;
6) nnotHocTb 1,875 r/n (H.y.)?
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CBoncTBa aJIKEHOB

MaTtepuan naparpada noMoxKeT Bam:

» BbIICHUTb dU3n4YecKkne n XMMMYeCcKMe CBOWUCTBa
aJIKEHOB;

> CpaBHUTb CBOMCTBA aJIKEHOB U alKaHoB;

> Yy3HaTb, KaK 3KCNepnmMeHTalbHO OT/IMYNUTb alKEH OT
aJlKaHa.

duznueckue cBoiicTBa. AJKEHBI 110 (pusmuec-
KUM CBOMCTBAM CXOJHEI C aJIKaHAMU. JTEH, IIPO-
meH W OYTeHbI B OOBIUHLIX YCJIOBUAX SBJIAIOTCSA
rasaMu, JIpyrue aJKeHbl — KUJKOCTU UJIV TBEP-
nwle BeriecTBa. C yBeJIWYeHUEM OTHOCUTEIHLHOMN
MOJIEKYJIIPHOII Macchbl COeIUHEHUI TeMIlepaTy-
pbl WX IIJIaBJeHUA U KUIEHUS BO3PaCcTaioT.
AKeHBI HEPACTBOPUMBI B BOJIe, HO PACTBOPAIOT-
CcA B OPTaHUYECKUX PACTBOPUTEIAX.

XuMnuecKkue cBoiicTBa. BBuIy HaIuumsa B MO-
JeKyJjiaX aJIKeHOB IBOMHOM CBS3W, BeIecTBa
MIPOSABJIAIOT 3HAUUTEJILHYIO XUMHUUECKYIO aKTUB-
HOCTh. B OOJILIIIMHCTBE peaKIuii C ydacTueM
9THUX YTJIEBOJOPOJOB ABOMHAA CBSA3b BCJEACTBUE
paspbiBa OOHON M3 ee COCTABJAMIIUX JETKO
IIpeBpaIliaeTcs B MPOCTYI0. AJKeHbI BCTYIIAIOT B
peakIuy IPUCOeIUHEeHNd, OKUCICHU, IIOJIIMe-
pusanuu.

Peaxyuu npucoedunenus'. ATKeHbl coenu-
HSIOTCS ¢ BOLOPOAOM (peakIius TuApUPOBaAHNUA),
rajoreHaMu (peakmusd raJOTeHUPOBAHUI), Ta-
JIOTEHOBOJOPOaMM, BOAO¥ (peakIiusa Tuapa-
Tamum).

CocTaB IPOAYKTOB TAKUX PEAKIIUN C yUaCTHUEM
BOZOpPOJa WMJM TajJOTeHOB IpelcKasaTh JIerKo;
KasKabIi aToM ['maporeHa uiu rajoreHa MOJIeKY-
JIBI IIPOCTOTO BEINECTBA COEAWHSAETCA C aTOMOM

! Tak Ha3HIBAIOT B OPraHUYECKOH XMMUY PEAKIIUN COeSUHEHNA.
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Kap6ona, 00pasyomiuM ABOMHYIO CBSI3b B MOJIE-
KyJie yrjieBoopoza:

CH,=CH-CH, + H, £t Niy, cH,—CH,~CH, (peakius
TUIPUPOBAHUS);

CH,=CH-CH,; + Br, — (|3H2— (IJH —CH, (peakius

Br Br OpoMUpOBAHUA).

Puc. 10.
B3aumopaencteue
3TeHa

Cc napamu
6poma

P CocraBbTe ypaBHEHHS peaKIUMil IpucoefuHe-
HUSA BOZOpPOIa 1 6GpoMa K dTeHy.

ITeH U Apyrue ajJKeHbl pearupyooT ¢ pTopoM,
BOCIJIAMEHSASACh, CMECH AJKEeHOB C XJIOPOM Ha
CBETY B3PBLIBAIOTCS, & PEAKIIUU STUX YIJIEBOJAOPO-
JIOB C MOJIOM He TIPOTEeKAaIoT IO KOHIA U IBJISIOTCS
00paTUMBIMU.

BpomupoBaHue ajlKeHOB IIPOUCXOAUT C ydac-
THEeM He TOoJIbKO 6poma (puc. 10), HO u ero Box-
HOTO pacTBoOpa — TaK Has3bIBaeMOU OPOMHOMI
BOObI (OHa, Kak M OpoM, MMeeT OYPBIA IBET).
ObecrBeunBaHme OPoOMa MO3BOJIAET OTJINYATD aJI-
KeHbI U APYrue HeHaChI[eHHbIe COeINHEeHUA OT
HACBIIIEHHBIX. OTO — OJHA U3 KAYeCMBEHHbLX
pearyuil Ha KPaTHYIO CBS3b.

CoH,

AJTKeHBI B3aMMOJeiICTBYIOT C IraJIOr€HOBOJOPO-
aaMU B OGI:I‘IHI)IX YCIIOBHUAX
CH,=CH, + H-Br -» CH,~-CH,,
| |
Br
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a ¢ BOJMOW — IIPU HAJIUUYUU KOHIIEHTPUPOBAHHOM
cyab(aTHOH! KUCIOTHI:
H,SO,(xony,.
CH,—CH, + H-OH Z5%(om4), oy _cH,.
[ |

OH
P HazoBuTe IPOLYKTHL 9TUX PEaKIUii.

Ecnn moneKyna ajiKkeHa HECUMMMETPUYHA OTHO-
CUTE/IbHO [BOMHOM CBSI3W, TO MpPU B3auMogen-
CTBUM yrieBogopoja C rajoreHoBOA4OPOAOM WU
BoAoi atom 'ngporeHa MosaeKy/bl raloreHoBoAo-
poaa unu BoAbl NPUCOEANHSIETCS NMPENUMYLLECTBEH-
HO K atoMy Kap6oHa, cBSI3aHHOMY C 60/1bLIMM KO-
Jin4ecTBOM atomoB 'naporeHa:

CH2=CH_CH3 + HBr > ?Hz—?H—CH‘?.

H Br

Pearxyuu oxucnenusn. AiKeHBI, Kak U ApyTrue
YTJIEBOIOPOILI, IPU IIOMKUTaHUN TOPAT HA BO3-
Iyxe.

P CocTaBbTe ypaBHEHHUE PeAKIIUU I'OPEHNA dTEHA
B U30BITKE KHCJIOPOIa.

B onipeieieHHBIX YCIOBUAX aJIKEHBI OKUCJIISIOT-
Cs ¢ pa3pbIBOM OJHOM M3 COCTABJIAIONINX TBOMHOM
CBsA3U B MoJIeKyJaX. Takoe OKUCIeHUe Ha3bIBAIOT
vyacTuuHbIM. OHO TIPOUCXOIUT, HATIPUMED, HPU
B3aMO/IeICTBUI AJIK€HOB C Pas30aBIEHHBIM BOJ-
HBIM pacTBOpoM Kanuii nmepmanranHara KMnO,.
ITpu npomyckanuu rasood0pasHOTo ajKeHa B
pacTBOp 5TOHM cosu (PUOJIETOBBIN IIBET MCUE3AET
u modABaAeTcsa Oypwiii ocazox MnO, (pme. 11).
B pesyabraTe o6pasyeTcsa IBYXATOMHBIA CIIUPT:

CH,—CH, 110 H.0, CH,~CH,.
OH OH

O9TUJIEHTJINKOJIb

! Wnn IIpY IMOBBIIIEHHBIX TeMIlepaType, JaBJIEHUUN, HaJIUYUU KaTaJlnu-

3aTopa.
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Puc. 11.
B3aumopaeiictBue
3TeHa

C BOAHbIM
pacTtBopom
Kanumn
nepmaHraHara

KMnO,

(YcaoBHoii 3anuchio [O] B opraHUYecKOi XUMUN
YacTO 3aMEHAI0T (POPMYJIY OKUCIUTE. )

C momomIbI0 9TOM peakIuu, Kak M PeaKI[uu C
yyacTreM OPOMHOM BOZBI, MOKHO OTJIUUYUTH He-
HaCBIIeHHbIe OPraHNYecKue COeIUHEeHUs OT Ha-
CBIIIeHHBIX.

Pearxyuu nonumepusayuu. Izyuasa B 9 kiaacce
9TeH (9TUJeH), BBl Y3HAJIU, UTO €r0 MOJIEKYJbI B
OIlpeeJIEHHBIX YCJIOBUAX MOTYT COEAUHATHCA B
IIVHHBIE Ilenu. B pesyibraTe o0pasyeTcs IOJIH-
9TUJIeH. ITOT TPOIleCC MOXKHO paccMaTpUBaTh
KaK IocJiefjoBaTeJbHOe IIPUCOeINHeHne K MoJie-
KyJie ajlKkeHa JPYTUX MOJIEKYJI BCJIEJACTBUE DPas-
PBIBa OTHOM M3 COCTABJIAIOIINX JBOMHOM CBA3M.

CxeMma O6paBOBaHHH IIOJIN3TUJIEHA 13 3TEeHAa:
t,p, k

CH2=CH2 + CH2=CH2 + CH2=CH2 + Xy I
- ces CHz_CHz_ CHz_CHz_ CHZ_CHz_ e s
n CH,=CH, 2% (-CH,—CH,~), ,

MOHOMED mosmumep

BblBOAbl

AnkeHbl IO (PU3UYECKUM CBOMCTBAM CXOTHBI C aJI-
KaHAMM, HEPACTBOPMMBI B BO/ie, HO PACTBOPSIIOTCS B
OpraHuYecKux pacrBopureadax. C yBeauueHueM oOT-
HOCHUTEJIHbHOW MOJIEKYJIAPHONH MacChl BEUIeCTB Te€M-
mepaTypsl UX IJIABJIEHUS U KUIIEHUS BO3PACTAIOT.

AJIKeHbI 3HAYNTEIBHO aKTUBHEE aJIKaHOB. Bemen-
CTBHME HAJIUYUS ABOIHONH CBA3U B MOJIEKYJAX 3TH
YIJIEBOIOPOAbI BCTYNAIOT B PEAKIIMH IPUCOETUHE-
HHUSA, OKMCJIEHU A, MTOJTNMEPHU3AI[UH.
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57.

58.
59.

60.
61.

O6bsCHUTE, NOYEMY aNlKEHbI ABNSIOTCH XUMUYECKM aKTUBHbIMU BELLECT-
BaMM.
Kakune onbiTbl NO3BONSIOT OT/IMYUTL ITEH OT 3TaHa?
CocTaBbTe ypaBHEHUS peaKLMi, C MOMOLLbIO KOTOPbIX MOXHO OCYLLECT-
BUTb TaKMe NpeBpalleHus, U YKaxKunTe YCI0BUA UX NPOTEKAHUS:

C,H5Cl

CQH6<—CZH4—>(—CH2—CH2—),1.
J
02H4Br2
Hanuwute B 06Wem BMAE YpaBHEHWE peaKLUN FOPEHNS allKeHa.
Mpn nonHom cropaHum 10 mn ra3oo6pa3HOro HEHACbIWEHHOTO
yrnesogopoga o6pasoBanocb No 30 MA yrNEeKUCAOro ra3a v BOASHOIO
napa (06beMbl COOTBETCTBYIOT OAMHAKOBbLIM ycnoBusam). Hanaute dop-

Myny yrnesogopoga. (YCTHo.)

4 )

ANA NOBO3HATEJTbHbIX

AnKaaueHbl

CywecTBYIOT HeHachbllWeHHble YrneBoAOPOAbl, MOMEKY/bl KOTOPbIX
MMeIoT OTKPbITYIO KapOOHOBYIO LieMb C ABYMS ABOWHbLIMW CBSA3SMM.
O6uiee Ha3BaHWE 3TUX COEOAMHEHWN — aJikagueHbl. [IBONHbIE CBSA3M
MOryT 6bITb BO3/1e ofHoro atoma Kap6oHa (CH,=C=CH,), pa3fendarbca
oaHon npocton cBA3blo (CH,=CH-CH=CH,) uin HecKonbK1UMMU
(CH,=CH-CH,—CH=CH-CHs). O6was popmyna ankagmeHoB — Cp,Ho,_»
(n=3,4,..).

lpaKTMyeckoe 3HavyeHUMe WMEIT anKafueHbl, B MOJIeKynax KOTO-
pbIX ABOMHbIE CBA3W pasfesieHbl O4HOW MPOCTON CBA3bIO, B HACTHOCTU
6yTta-1,3-aneH:

H\i 2-H
H/C:C\C—é/H
H”” " ™H
Takune coeanHeHMs cnyart CbipbeM ANsl MPOM3BOACTBA MCKYCCTBEHHOIMO
KaydyKa (§ 33), pe3unHbl, HEKOTOpPbIX NacTMacc. M3genns u3 atux mare-
puanoB MCNOMb3YIOT B Pa3/IMYHbIX OTPACAAX MPOMbILWIEHHOCTH, TPaAHC-
MOPTHbIX CPeACTBaX, ANEKTPOTEXHUKE, BbITY U T. .
Oco6eHHOCTbIO MOJIEKYNbI ByTa-1,3-aAMeHa ABNSeTcs To, YTO BCE aTOMbI
PaCMONOMXKEHbI B OHOM NIOCKOCTH, @ YHaCTKU NEPEKPbIBaHUS p-opbuTanemn
QOMOB Kap6oHa HaxoadaTes Haa v nog MiaoCKOCTbio MOSIEKY/IbI (PUC. 1@
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4 _. )

Puc. 12.
lMepeKkpbiBaHue
p-op6utanemn

B MOJleKkyne
6yta-1,3-gueHa

B MoneKyne HeT NOMHOLEeHHbIX MPOCTbIX U ABOMHbLIX CBA3EN MEXy aToma-
MK Kap6oHa; aneKTpoHHas MA0THOCTb NOYTM PaBHOMEPHO pacnpeaeneHa
no Bcen KapboHOBOM Lienn. CTPYKTYPHYO popmyny Monekynbl 6yta-1,3-au-
€Ha MHoraa NpeacTaBnsaoT Tak:

CH,===CH===CH===CH,.

Mo XMMUYECKNM CBOMCTBAM aslKaUeHbl CXOXMW C alKeHaMW. Xapak-
TEPHbLIMU ANS HUX ABMAIOTCSH PEAKLIMMU OKUCTIEHWS, MPUCOEANHEHUS U MO-

QMGDVBaLI,MM. )

0 ANKWUHbI

Matepuan naparpada noMmoxKeT Bam:

> BbISICHWUTb, KaKue yrnesoaopoibl Ha3bIBalOT aJlKn-
HaMu;

> Nnosly4nTb CBELEHUA 06 U30OMEPUU aNlKMHOB;

» COCTaBfsATb CTPYKTYPHble OpMysibl MOMEKYNT MU30-
MEPHbIX alIKUHOB;

> Ha3blBaTb allKMHbI MO npaBuiaM cUCTEMATUYECKOM
HOMEHKaTypbl;

> y3HaTb O CBOMCTBAXxX alIKMHOB.

CocraB u crpoeHue MoJiekysa. IIpocreiimum
YIJIEBOJOPOIOM C TPOWHOI! CBA3BI0O B MOJIEKYJIe
aBasgerca 9THH, wiau auetuned, C,H, (puc. 2,
13). CrpykTypHaa hopMyJia MOJEKYJIbI COeqUHE-
musa H-C=C—H, a ssexrpornras — H:C::C:H.
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Puc. 13.
MacwTta6bHas
Moaenb
MOJIeKy bl
3TUHA

P O6bACHNATE MPOCTPAHCTBEHHOE CTPOCHHE MO-
JIEKYJIBI 9TUHA.

C sTwmHa HAYWMHAETCS TOMOJIOTUYECKUI P
YTJIEBOJIOPOIOB C OMHOM TPONHOI CBA3HIO B MOJIE-
KyJie.

Y T1eBOIOPOABI, MOJIEKYJIbI KOTOPHIX MMEIT OTKPHITYIO
KapOOHOBYIO IIeNb C OTHON TPOWHON CBA3HI0, HA3BIBAIOT
anKunamu.

B moJsieKysiax aJKWHOB COAEP)KUTCS HaA JBa
aroma I'ugporeHa MeHbIIIe, YeM B MOJIEKYJIaX CO-
OTBETCTBYIOIIINX AJKEHOB (CPaBHUTE COCTAB MO-
aexkya stuna C,H, u srena C,H,). IlosTomy 06-
mada popmyna ankuaoB — C, H,, », (n=2, 3, ...).

HazBauua. XuMuuecKkue Ha3BaHUSA AJTKUHOB
COCTaBJIAIOT TaK ’Ke, KaK U aJIKEHOB, HO BMECTO
cy(ppurca -eH ncuoab3yoT cyPPuKC -uH:

HC=C-CH;.

IPOnUH

AJnxuHBI
CnH2n—2

TyiaBHyIO Iens MOJIEKYJIBI aTKWHA, KaK 1 aJIKe-
Ha, BRIOMPAIOT TaK, YTOOBI B Hell Obliaa KpaTHasa
cBsA3b. [lo0/KeHe TPOWHO CBA3U B IeIIU YKa-
3BIBAIOT MU PO mepen cydhpurcom

1 2 3 4
HC=C—CH,-CH,,
oyr-1-un'
a 3aMeCTuTeJIN — B HauaJie Ha3BaHUA COEAVHEHNA:
1 2

CHg—cz(?i—(‘le—éH3.

4-MeTUJIIEeHT-2-UH

! Pagpme nudpy, YKashIBAIOIIYI0 Ha IIOJOKeHHEe TPOIHOH cBA3W,
3aluChIBAIU TIepel] Ha3BaHMeM COeIMHEHUs WU Iocje Hero: 1-0yTuH,
oyTun-1.
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9T0 MHTEpPECHO
W3zomep
IpoIvHa —
coeMHEHME

¢ IByMsA
ITBOMHBIMI
CBA3SIMU B
MOJIEKYJIE:
CH,=C=CH,.

HN3omepus. CTpyKTypHBIE N30MEPHI ATKNHOB
pas3JInMyuaioTCAa IO CTPOEHWI0 KapOOHOBOU Iiemu
W TOJIOKEeHUI0 B Hell TpoiiHOU cBasu. Ilpu-
Mep BTOPOTO BapumaHTa uaoMepuu: OyT-1-uH
HC=C-CH,-CHj, 6yT-2-ux CH;—C=C—CHj;.

P Moraxkure, uTo OyTHHA C PA3BETBJICHHON Kap-
OOHOBOI! IETIHIO B MOJIEKYJIE He CYIIeCTBYET.

dusnueckue cpoiicTBa. AJIKUHLI — OecCI[BeT-
HbIe BelllecTBa. ITWUH, NMPOIUH U OyT-1-uH B
OOBIUYHBIX YCJIOBUAX ABJAIOTCSA ra3aMu, OCTAJIb-
Hble aJIKUHBI — KUIKOCTHU UJIU TBEPAbIe Bele-
ctBa. 'azooOpasHblie aJKUHLI IIOUTU HE UMEIOT
3amaxa. HenpuAaTHBII 3amaxX TeXHUYECKOTO
sTuHa (amerujieHa), UCIOJb3YEeMOT'0 IIPU raso-
CBApOUYHBIX paborax, 00yCJOBJEH IIPUMECIMU
cepososopoza H,S, dochuna PH; 1 HEKOTOPBIX
IPYyrux ras3oB. AJKUHBI IIJIOX0 PACTBOPAIOTCA B
BOJIE.

XumMuueckue cBoiicTBa. AJTKMHBI KaK HeHACI-
IeHHbIe YTJIeBOAOPOJAbI BCTYHAIOT B PeaKIIUuU
MIPUCOETUHEHN A, OKUCIEHUA.

Peaxyuu npucoedunenusn. Bnarogapa Hagu-
YUIO B MOJIEKYJIe aJIKHA TPOMHOM CBA3U PeaKIluu
C BOJOPOIOM, TaJIOT€eHaMU, raJIoTeHOBOIOPOIaMU
MpoucXomAT B ABe cragmu. CHauama MOJEKyJa
aJKWHA IPUCOEIUHSIET OTHY MOJIEKYJIY peareura,
3aTeM — BTOPYIO.

Pearyus zudpuposanus. Ha mepBoil cragum
B3aMMO/[efiICTBUSA ST HA C BOJOPOJOM 00pasyeTcs
9TEeH, a Ha BTOPOM — JTaH:

HC=CH "M *, 1 c—cH, 2", cH,—CH,.

9THUH 9TEeH 9TaH

P CocTaBbTe aHAJOTUYHYIO CXeMY AJId IPOIIMHA.

Pearxuuu c zanozenamu. ATKUHBI, KaK U ajIKe-
HBI, 00ecIIBeUBAaIOT OPOMHYIO BoAy. Bam nssect-
HO, UTO 9Ta peaKIud ABJIAETCA KayecTBEHHOM Ha
KPaTHYIO CBSA3b. OTUH B3aUMOEHCTBYET C 6POMOM
COTJIACHO XMMHWUYECKHNM YPaBHEHUAM:
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H-C=C-H + Br, —» H—(ll =(|3—H (1-s cragus);

Br Br
1,2-gu6pomosTen
]|3r ]|3r
H—(|j=(|}—H + Br, —> H—(ll—(IJ—H (2-a cragusa).
Br Br Br Br

1,1,2,2-rerpabpomosTan
CooTBeTCTBYIOIAA CXeMa IpeBpPaIeHnHi:

HC=CH 2% CHBr—=CHBr 2% CHBr,~CHBr,.

AHaJOrMYHO IIPOUCXOAUT IIPUCOETUHEHUE
XJIopa K aJlKuHaM'.

Peaxyuu c zanozenosodopodamu. Ilpu Harpe-
BAHUY M HAJIWYUU KaTaJInu3aTopa STUH B3aMMO-
IEefCTBYET ¢ XJIOPOBOIOPOIOM:

HC=CH + HCI 5 H,C=CHCI.
XJIOPO9TEH, NN BUHUJIXJIOPUT,
Jra peaKnus MMeeT IPAKTUUYECKOe 3HaAUeHUe,
IIOCKOJIBKY €€ IPOAYKT CIY KUT ChIPbeM AJIs IPO-
u3BojcTBa mosauBuHUIAXJOopuAa (§ 32). Bropasa
cTaqus MPOUCXOTUT O0e3 KaTaausaropa:

CH,=CHCI + HCIl —» CH3;—CHCl,.
1,1-quxopoaran
O peakmuu 3TUHA C BOAOIi peub moiger B § 17.
Peaxyuu oxucnenus. ATKUHBI, KaK U ApyTue
YTJIeBOJOPOIBI, TOPAT HA Bo3ayxe (puc. 14).

P O0bsacHuTe, MOYEeMy STHUH FOPUT CBETAIAMCS
7 B TO K€ BpeMsA KOIITAINM ILJIaMeHEM.

AJIKI/IHBI pearupyrmoT C pacTBOpaMM CHJBHBIX
OKMCJINTEJIEeH.

llpn B3aumogencTBunM 3TMHa C PacTBOPOM Ka-
JIMA nepmaHraHata TpOWHHasi CBSI3b B MOJIEKy/e
yrnesogopojga npeBpawjaetcsl B npoctyro. OgHum
U3 MPOAYKTOB 3TOM peaKLnM sIBNSIETCS Kalui OKca-

! Peakuio 3TWHA C XJIOPOM OCYILECTBIAIOT B pacTBopuTese (CCly) mpu
HAJINYUU KaTaansaTopa.
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Puc. 14.
[opeHue
3TuHa*

I

CoH,

N\

~%

caCy, H,0

J1aT (3T0 — COJ1b IBYXOCHOBHO/ LLjaBe/1eBOI KUCJI0-
Tbl HOOC-COOH):

3HC=CH + 8KMn0, — 3KOOC-COOK +
+ 8MnO0,{ + 2KOH + 2H.,0.

B aHanornyHbix peakuymsix ¢ ydactmem gpyrux ai-
KMHOB TPOJHbIe CBSI3U MeXXay atomamu Kap6oHa
paspbiBaloTcs U 06pa3yroTcsl 0OHOOCHOBHbIE Kap-

6OHOBbIE KUC/IOTbI (B KUCJI0M CPEAE) NN UX COJIN:

CH;-C=C-CH; 2 H20 e ,c00H.

BblBO bl

YTiIeBOAOPOABI, MOJEKYJIbl KOTOPBIX HMEIOT
OTKPBHITYI0 KapOOHOBYIO IIeIlb C OJHOW TPOINHOM
CBA3BI0, Ha3bIBAIOT adkmHamu. O6mas dopmyra
ankuaoB — C, Hy, .

HazBaHus aJIJKMHOB COCTABJSTIOT TAK K€, KAK U
aJKEeHOB, HO MCIOJAB3YIOT cy(pdukc -un. Ilomoske-
HUEe TPOWHOI CBS3U B IeNHU YKa3hIBAIOT HUGPOH
nepen cyddurcom.

CrpykTrypHasa usoMepus aJKUHOB 00YyCJIOBJIEHA
Pa3HBIM CTpOeHHEM KapOOHOBOW IeNM M PAa3HBIM
MOJIOSKeHNEeM B Hell TPOWHOM CBSA3H.

B 00BIYHBIX yCIOBHSIX AJTKHHBI — OeCI[BeTHHIE
BelIeCTBA, IOYTH He MMeIoIe 3amaxa, IJI0X0 pac-
TBOPHMBIE B BOJe. XapaKTePHBIMH IJSI AJKHUHOB
SIBJISTIOTCA PEAKIUY MIPUCOESTMHEHNA U OKNCIEeHUS.

! B 1a6opaTopuu 3TUH IOJIYy4aloT [0 PeaKIuy Kanbnuii Kapouma CaC,

¢ Bomoii (§ 12).
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. Kakwne coeanHeHnda Ha3biBaloT aNnKMHaMn?
. ﬂ,aVITe Ha3BaHWA alKMHaM, UMELWNUM TaKne (DOpMyJ'IbIZ
Ha
|
a) CHy—CH,—CH,—C=CH; B) CHy—C-C=C—CH.
6) CHy—C=C—CH—CH,~CHs; CH,
CHs

. N306pasunte CTpyKTypHbIE GOPMYSbl MONEKY:

a) reKc-2-unHa; B) 2,2-AMMETUNTEKC-3-NHa.

6) 3-MeTunneHT-1-uHa;
HanuwuTe cTpyKTypHblE GOPMY/Ibl MONEKYST N30MEPHbIX anknHOB CsHg
M Ha30BUTE COEAUHEHMUS.
CocTtaBbTe ypaBHEHUSA peaKuUWn 6yT-1-MHa ¢ BOAOPOAOM M BGPOMOM,
B3ATbIMK B M36bITKE. Ha3oBUTE NPOAYKTbI PEaKLIMi.
ANKWMH, MOJIEKY/bl KOTOPOro UMEIOT Pa3BETBIEHHOE CTPOEHMe, B3au-
MOJEeNCTBYeT ¢ 6pOMOM C 06pa3oBaHnem coeanHeHnsa CsHgBr,. Hanu-
LIMTE ypaBHEHMA ABYX NOCNeA0BaTeNbHbIX PeaKLmi, Ha30BUTE YIIEBO-
Aopofa 1 obpasylolmecs BeLlecTsa.
KaK ¢ NOMOLLbI0O XUMUYECKUX PeaKLUK PasininTb 3TaH U 3TUH?
Kakon MaKcuvmasnbHbli 06beM BoAopoda (H. y.) MOXET npopearnpo-
BaTb ¢ 0,1 Monb aTMHa? (YcTHO.)
Kakon o6beM yrnekucsioro rada obpasyerca npu cxkuradinn 400 mn
NponunHa B n3b6bITKe BOo3ayxa? (YCTHO.)
Hangunte xummn4yeckyto Gopmyny aakuHa:

a) MMeIoLLErO MONSIPHYIO Maccy 68 r/Mofb (YCTHO);

6) B KOTOpom MaccoBas agons Kapb6oHa paBHa 88,2 %;

B) ecnv npu cxuraHnmn 0,1 monb 3TOro yrneesogopoja obpasyetcs

0,5 monb yrnekucnoro rasa (ycTtHo).

beH3eH. ApeHbl
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MaTepuan naparpada NoMoXeT BaM:

» y3HaTb O COCTaBE W CTPOEHUWU MOJEKY/bl GEH3EHA;
> MOy4YnTb CBEEHNSA O CBOMCTBAX GEH3EHa;
> BbIACHUTb, Kakhe coenHeHNa Ha3biBaloT apeHaMu.



CyiiectByeT 6oJblllasg TPyHOa COeTWHEHUHN
Kapb6ouna ¢ TI'ugporemom, mmemwIas ITOBOJBHO
HeoOBIYHOE Ha3BaHUE — apomamuueckKue yzJe-
8000p00bt. OHO CBSABAHO C T€M, UTO PaHee 3TU Be-
IecTBa IOJyYaJd W3 MPUPOAHBIX IYITHUCTBIX
cvmoJi. OmHAKO OOIUM ITPU3HAKOM TaKUX COeNU-
HEeHUU fABJISEeTCS He 3alax, a 0coboe CTpoeHue
MOJIEKYJI.

Bensen. IIpocTeiiinimm apoMaTUUYECKUM yTJIeBO-
mopozrom saBiasgerca 6enseH CgHg (TpuBHanIbHOE
HasdBaHUe — O0EeH30J). ITO BEIEeCTBO OTKPBII
B 1825 r. aurnuiickuii yuennrii M. @apaneii; oHO
B BUE KUIKOCTU HAKAIJINBAJIOCh B €MKOCTAX
€O CBETUJILHBIM I'a30M, KOTOPBIH UCIIOJIb30BAJIY B
YJANYHBIX (DOHAPAX.

Cmpoenue monexynwvt.. CBoiicTBa OeH3eHa,
o0HapysKeHHble XUMUKAMU, He II03BOJSIN Of-
HOBHAYHO OIIMCATh CTPOEHUE ero MOJIEKYJIbI.
AromoB I'mpporena B mouserkyse 6ensena CgHg
3HAUNTEJIbHO MEHbIIe, YeM B MOJI€KYJe HacChI-
meHHOro yriaeBomopona rexcana CgH;,. 9rto
yKasbplBaJio Ha HaJluuyWe B MOJeKyjge OeH3eHa
IBOMHBIX WMJMW [Ia’ke TPOUHBIX cBAzel (T. e.
OeH3eH OJIKeH ObITh HeHACHIIeHHBIM yIJIeBO-
mopomom). OnHaKO BeIecTBO OKA3ajoCh XMUMU-
YeCKM HaCCHUBHBIM (KaK HACBIIeHHBIE YIJIEBO-
IOPOABI), B OTJINUNE OT aJKEeHOB U aJKWUHOB He
obecIiBeunBaJio OPOMHYIO BOLY, PACTBOP KaJInii
mepmauranara. IIpaBma, B 0COOBIX YCJIOBUAX
moseryna CzHg Bce ke mpucoexmHana Tpu
MOJIEKYJIBI BOJOPOa UM XJI0pa.

Taxike OBIJIO BBIICHEHO, UTO IPOU3BOIHBIE
OeH3eHa C OMHUM aTOMOM TajioTeHa B MOJIEeKYyJax
He MMeJI1 130MepPOoB (B cayuae OTKPBLITON Kapbo-
HOBOIi IIeIIX CYIIIeCTBOBaHUE N30MEPOB ABJIAETCA
OUeBUAHBIM). ITO CBUIAETEJHCTBOBAJO O paB-
HOIIEHHOCTU pasMerleHusa aTomoB Kapboma B
mostekyyne CgHg, UTO BOBMOMKHO JIMIIL IIPU UX
COeIMHEHUN B 3aMKHYTYIO I1eTb.

YuuThiBas COBOKYIIHOCTbL OOHAPYKEHHBIX
(axTOB, YyUYeHbIe TIPEIJOKUIU HECKOJIbKO
CTPYKTYPHBIX (POPMYJ MOJIEKYJbI OeH3eHA.
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dpuapux Aesryct Kekyne
(1829—1896)

Bbigawowmuincss HeMEUKUn XUMUK, NpPe3ngeHT
HemeuKoro xummudeckoro obujectBa, npogeccop
FeHTCKOro M BOHHCKOro yHMBEPCUTETOB, MHO-
CTpaHHbIN Y1eH-KoppecrnoHAeHT [leTepb6yprckoi
aKkagemMun Hayk. BHec 3HauyuTe/IbHbli BKIajg B
TEOPUID CTPOEHUS] OPraHN4ecKuUX BeLeCcTB U
y4eHmne o BaneHTHocTu. lpeaBugen 3HayeHue
BaJleHTHOCTU Kap6oHa, paBHOe 4YeTbipemM, U Co-
eJMHeH1e aToMOB 3TOro asieMeHTa B yenu. lpea-
JIOXWJT UUKINYECKYIO popMysly MOIEKY bl 6eH3e-
Ha. BnepBble CMHTE3UPOBaN PSS OPraHN4eCKUX
BelyecTB. ABTOpP y4eOHMUKa MO OpPraHUYeCKOM
XUMMWH, B KOTOPOM OMpPEAENNI 3Ty 06/1aCTb HayKu
KaKk Xxumuio coeguHeHuni Kap6oHa. OguH us opra-
Hu3aTtopoB | MexxgyHapogHOro KoOHrpecca Xmumm-
KoB. OcHoBan Hay4Hylo wWKony. Cpean y4eHUKOB
Kekyne — xumukmn Jl. Meiep, HoGeneBcKkue
naypearbl A. bariep, fl. BaHT-Togp ¢, 3. duwep.
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C 6OJIBIINHCTBOM (PAKTOB JIYUIIIE BCETO COTJIACO-
BBIBaJIach hopMmysia Hemerkoro xumuka @. A. Ke-
KyJse (1865 .)
i
H\(I_?/C\\(I:/H
H /C\Coc\H
I

H

OxHaxo m OHa He OOBsICHSAIA, MOUEeMy OeH3eH,
uMesi KpaTHbIe CBSA3U, B OOBIYHBIX YCJIOBHUAX He
BCTYIAJ B PEAKIINHU IPHUCOTNHEeHNA.

Ilozgaee ®@. A. Kekyse Opemmoso:KHUJI, YTO
IBOMHBIE CBS3M He 3aKpeIlIeHbl B MOJIEKYJIe
C¢Hg, a mocToanHO mepememiaroTcsa OT OJHOTO
aroma KapbOoua K gpyromy.

PesynbTaThl JadbHEHININX HCCIETOBAHUI TOMI-
TBEePAUJIN PABHOIIEHHOCThL aTomMoB Kapboma B
MOJIEKyJie OeH3eHa, a TaKyKe MX PAaCIIOJIOMKEeHIe
B OJTHOI1 IIJTOCKOCTH, B yIJIaX IIPABUJILHOIO IIIECTU-
yrosbHUKA (puc. 15).



Puc. 15.

Mopenu
MOJIEKY/bI
6eH3eHa:

a — LapocTepx-
HeBas;

6 — macwTtabHas

Puc. 16.
MepeKpbiBaHUe
M3MEHEHHbIX
no popme
opGuTanei (a)
U p-opbuTtanen
(6) atTomoB
Kap6oHa

B MOJeKyne
6eH3eHa

a 6

CorjacHO COBpPeMEHHBIM IIpeICTaBJIeHUIM,
Mesxay aromamu Kapboma B MoJeKyJie OeH3eHa
HeT OOBIUHBIX IIPOCTBHIX M [ABOMHBIX CBS3EMH.
OpbuTanu omHOTO 2S- U ABYX 2p-3JeKTPOHOB
Kaykgoro aroma Kapbona mpu o0pasoBaHuM XU-
MHUUYECKUX CBs3ell M3MeHAIT CBOIO (opmMy Ha
OJMHAKOBYIO 1 pasMelaoTcs mon yraamu 120°.
OHU mTepeKpPBIBAIOTCS C COOTBETCTBYIOIUMU
opbuTaaaMu cocefHUX aToMoB KapboHa u aTroma
T'ugporena (puc. 16, a). Opburanb TpeTbero p-
3JIeKTPOHA COXPaHAET CBOIO ()OPMY U OPUEHTUPY-
eTcs MePIeHINKYJIAPHO K IIJIOCKOCTHA MOJEKYJIbI:

(4]
x_>. BeaencrBue nepekphIBAHMUS ITECTH TAKUX
L

opburaneii (puc. 16, 6) sIeKTPOHHASA IIJIOTHOCTH
PaBHOMEPHO pacIpefeaseTcs Mo KapObOHOBOMY
IUKJIY, COCPENOTOUNBAsICh HaJ W IOJ ero ILIOo-
ckocThio (puc. 17).

Taxkum o0pa3oM, B MOJIeKyJie OeH3eHa CYIIec-
TBYeT 3aMKHYTas 2JIEKTPOHHASA CUCTeMa, 06paso-
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Puc. 17.
3amMKHyTas
3NIeKTPOHHas
cuctema

B MOJieKkyne
6eH3eHa,
o6pa3oBaHHas
p-aneKTpoHamMu

Puc. 18.
PactBopeHue
umoja

B 6eH3eHe

BaHHAA p-dJeKTpoHamMu' . [[03TOMY CTPYKTYPHYIO
opmyy mosnerynsl CgHg uacTo msobpaskaroT Tak:

MoJieKkyaa OeH3eHA ABJSIETCI CHIMMETPUUYHONR
¥ TI09TOMY HEIOJISIPHA.

dusuveckue ceoticmea. beuseH — OeciiBeTHAA
Jerydas JKUAKOCTH CO CBOEOOPA3HBIM 3aIaxoM,
KOTopasi Jierue BOABI (IJIOTHOCTH 3TOT0 YIJIEBOMIO-
poma — 0,88 r/cm®). Temmepatypa mIaBIeHns GeH-
sena +5,5 °C, kunenusa +80,1 °C. BemrecTso m1oxo
pacTBopseTca B BOZe, HO XOPOIIIO — B OpraHmye-
CKHUX PACTBOPUTE/ISAX. ITOT YIJIEBOIOPOL PacTBO-
pdaetr uopn (puc. 18), cepy, Geibiit ¢ochop, KUPHI,
JIpyTrue opraHnyecKue BelrecTsa.

I CeHe

! Tax HasLIBaeMas T-3JeKTPOHHASA CHCTEMA.
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Bensen — oxgHO m3 HamboJjiee YCTOMUMBBIX
OpraHMYEeCcKUX COeAUHEHUWH; ero naphl He pasja-
ratorcsa mgo 600 °C.

Xumuuecxkue ceolicmea. BeHnsex, XoTb U CXO0-
JIeH ¢ HeHACHIIIIEHHBIMHU YTJI€BOAOPOAAMU, OTHAKO
MPOSBJISET AOCTATOUHYI0 XMWMHUUYECKYIO TaCCUB-
HOCTh. XapaKTePHBIMU AJIA BEIecTBa ABJIAIOTCA
peakIuu 3aMeIleHns, IPU KOTOPBIX COXPaHsIeTCA
3JIEKTPOHHASA CHCTeMa MOJIEKYJIBI, a CJIe0BaTe b-
HO, 1 OEH3eHOBOe KOJIbI[0. PeakIiuu nmpucoegnHe-
HUSA U OKUCJIEHUA ¢ yJacTueM OeH3eHa IPUBOJAT K
Pas3pYIIEHUI0 9TON CUCTEMbI; OHU IIPOTEKAIOT IIPU
BBICOKOI TeMIeparype, AelcTBUU yJabTpaduoe-
TOBOTO U3JYyUYEHUA, HAJIUUNH KaTaJIU3aTOPOB.

Pearxuyuu 3ameuwenus. Arombl 'maporena B
MOJIEKYyJIe OeH3eHa MOTYT 3aMeIaThCsA Ha aTOMBI
rajsioreHoB. C XJ10poM 1 6POMOM yTJIEBOAOPO/L B3am-
MoJiefiCTByeT IIPU HAJUINU KaTaau3aTopos'. Jler-
Ye BCEro IIPOMCXOMUT IlepBasi CTAAUA — 3aMelle-
HIe OJHOT'0 aToMa I‘n;:poreHa B MOJIEKYyJie OeH3eHa:

+Cl, —25 FeCly ty + HCl (peaxmusa
XJIOPUPOBAHUA).
XJIOPOOEeH3eH
Pearxyuu npucoedunenus. BenseH, Kak u HeHa-
CBHIII[EHHBIE YTJIEBOJOPOABI, MOYKET BCTYIIaTh B
peaknuu mpucoenmHeHus. OHU TPOTEKAIOT B
JKECTKUX YCJIOBUAX:

H
/C\\ . /C\
BGOSR o, OO oo
HC.--CH HzC\C,CHz I'UPAPOBAHNA);
H H,
IIUKJIOTeKCaH
H H_ Cl
/C\\ Cl\ /C\
C C C \C\C/C X
~C] XJIOpUPOBaHUs).
H cl i

1,2,3,4,5,6-reKcaxJIOpOIUKIOTEKCAH

! C momom GeH3eH pearupyeT B 0COOBIX YCIOBUAX.
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Puc. 19.
fopeHue
6eH3eHa

Pearuyus oxucaenus. BeHseH, Kak u gpyrue
YIJIeBOJOPOABI — Tropiouee BeliecTBo. IIpu rope-
HUU 3TOTO COeAWHEHU Ha BO3AyXe, KpoMe yrJie-
KHCJIOTO Trasda W BOIbBI, oOpasyeTcs HeOOJIbIIIoe
KOJIMUECTBO YTIJIEPOJa, YAaCTHUIILI KOTOPOTO pac-
KaJIAIOTCS B IIaMeHu (OHO CTAHOBUTCS SAPKUM),
a 3aTeM cropaioT. 'openue 6eH3eHA COTPOBOIK A~
eTcd MmoABJIeHUeM KonoTu (puc. 19).

P Hanummure ypaBHeHNe PeaKIuU TOPeHus OeH-
3eHa B U30BITKE KMCJI0POIa.

Bceaencreue 0co60ii yCTOMYMBOCTY MOJIEKYJIBI
OeHB3eH MHEPTEH K BeIecTBaM-OKUCIUTEeaAM. B
YaCTHOCTH, OH He B3aUMOJeHCTBYEeT ¢ KaJIui mep-
MaHTaHATOM. OTHUM O€H3€H OTJIUYAETCS OT aJIKe-
HOB U aJKUHOB.

Apensi. Kpome 6eHszeHa, M3BeCTHO MHOT'O yTJIe-
BOZOPOJIOB CO CXOXKell 3aMKHYTO! 3JeKTPOHHON
cuUCTEMOII B MOJIEKYyJIaX, O0OPa30BAaHHOW p-3JieK-
TPOHAMU.

Y riIeBogopoabl, B MOJIEKYJIaX KOTOPHIX NMeeTC OTHO HIIH
HECKOJIBKO 0€H3€HOBBIX K0JIell, HA3bIBAIOT APeHaAMU, UIH
apomamuiecKumu yzne6000podamu.
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Bensen C4Hy aBnsgerca nepBBIM BeIleCTBOM B
TOMOJIOTHYECKOM DALY apeHOB C OTHUM OeH3EHO-
BBIM KOJIBIIOM B MOJIEKYJIE.



?

CywecTByIOT apeHbl C HECKOJIbKUMN GEH3EHOBbI-
MU KosibLlaMK B MoJsieKynax. CTPYKTypHbIe ¢popmy/ibi
MOJIEKY/1 BaXKHEMNLLMX apeHOB 3TOro Tuna:

HapTaneH (HaptanaunH)

J OO

aHTpaueH andennn
BblBO bl
Bensen Cglg — mpocreiimmii apomMaTHyecKuit
yIIeBOIOPOI.

B moaekryne 6en3ena Bce atombl KapOoona pas-
MemeHbI B OJHOW TIJIOCKOCTH B BepIIXMHAX
MPaBUJIHHOTO IIECTUYTOJbHUKA. 3AMKHYTAS JJIEKT-
POHHAs cHCTeMa B MOJIeKyJjJe OeH3eHa, 00pa30oBaH-
Hasg p-3JeKTPOHAMH, O0yCJIAaBINBAET €ro XMMU-
YECKYI0 YCTOHYNBOCTD.

Bensen — OecuBeTHas JeTydasd SKHUIKOCTH CO
CBOEOOPA3HBIM 3aIaxoM, KOTOpasA Jierde BOMbI,
PacTBOpPAETCH B OPraHMYECKHX PACTBOPUTEIAX.
BeurecTBo BeTynmaeT B peaKIiuy 3aMellleHUd, IIPU-
COeIMHEeHUA U OKMCJIeHU .

Y ri1eBOIOPOABI ¢ OMHUM WJIM HECKOJIbKUMU GeH-
3€HOBBIMH KOJbI[AMU B MOJIEKYJIaX HA3HIBAIOT ape-
HAMM, WJIX APOMATHYECKUMHU YrieBOIOPOAAMM.

72. I'quemy Y4€HbI€E MHOIME rofibl HE MOTJIN ONnpeaennTb CTPOEHNE MOJIEKY-

bl 6eH3eHa?

73. B yeMm 3aKto4aeTcs 0COBEHHOCTb CTPOEHMSI MOJIEKY/Ibl 6EH3EHA?
74. KaK BAMSIOT yCI0BUS Ha B3aMMoaencTBne 6eH3eHa ¢ XnNopom?
75. YKaxuTe BelLeCTBO (CMECb BELLECTB), C KOTOPbIM (KOTOPOK) pearupyet

O€EH3€eH C COXPaHEHWEM 3NIEKTPOHHON CUCTEMbI GEH3EHOBOMO KonbLia:
a) BOAOPOf;
6) 6poM Mpu Hann4inn Katanuadatopa FeBry;
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76.

7.

78.

79.

80.

B) XJI0pP Ha CBETY;

) KUCNOPOA,.
KakoBa OTHOcuTenbHas MAOTHOCTb MO BoAOpoAdy MnapoB 6eH3eHa?
(YcTtHO.)
Onpenenute maccoByto gonto Kap6oHa B 6eH3eHE U CpaBHUTE ee C
MacCOBOW [IO/IEV 3TOr0 3N1IeMEHTa B 3TUHE.
BbluncnuTe maccy npoaykTa peakuun ruipupoBaHus 6eH3eHa, B3STO-
ro o6bemom 17,7 mn. MNNoTHOCTbL apoMaTUYEeCKOro yrnesogopoaa npu-
BeAeHa B TeKcTe naparpada.
Hangute dopmyny yrnesogopoaa, €ciiv nocne ero cropaHng o6paso-
Banocb 0,6 Monb yrnexkucnoro rasa u 0,3 Mosb BoAbl. OTHOCKUTENbHASN
NAOTHOCTb MapOB BeLLEeCTBa No BO34yXy paBHa 2,69.
Cmecb aleTnieHa U napoB 6eH3eHa MMEeeT OTHOCUTENbHYIO NIOTHOCTb
no sogopoay 23,4. Boluncnnte o6beMHbIE A0/ BELWECTB B ra3oBOM
cMmecu.

MonyyeHne U npumeHeHue
YrNeBoAopPOA OB
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MaTtepuan naparpada noMmoeT Bam:

» NONy4UTb MHGOPMaLMI0O O crnocobax MNonyyYeHus
yrneBoA0poO/oB;

» pPaclUMpUTb CBOM 3HAHUA O MPUMEHEHWUMN YINIEBOAO-
POAOB;

> BbIICHUTb [Ie/CTBUE YINEBOJOPOJ0B Ha OpraHW3m
YyenoBeKa 1 BIMSHWE UX Ha OKPYXKalolLyto cpeqy.

Cmmoco0bI TOyYeHHsI YIiIeBoaopoaoB. B mpo-
MBIIJIEHHOCTH YTJIEBOJOPOALI TOJIYUAIOT MIPEu-
MYIIeCTBEHHO 13 MPUPOAHBLIX HCTOUYHUKOB —
BBIJ€JIEHNEM M3 IIPUPOJHOr0 M IIOIIYTHOI'O Hed-
TSIHOTO Ta30B, IepPeroHKoi HedTu (c. 76), ee Tep-
MUYECKUM pasioyKeHrueM. ['MapupoBanmeM yris
(uamre Bcero — Oyporo) IoJiydyaiOT CUHTETHUYE-
CKoe roprouee

nC+ (n+ 1)H, 22*5 ¢ H, ..,

a BzaumogeticrBueM Kapoou(Il) okcuma u Bomopo-
la — cMech aJKaHoOB (B OCHOBHOM C HEPa3BETB-



JIEHHBIMH MOJIEKYJIAMM), MOXOMKYIO0 II0 COCTABY
Ha OEH3UH:

nCO + (2n + 1)H, “2*, ¢ H,,,, + nH,0.

P CocraBbTe ypaBHeHHE peakIuu 00pPasOoBaAHUSA
rexcana us kap6ou(Il) okcuzma 1 Bogopoaa.

MeTtaH MOXHO nosily4nTb B 1a6opaTopum Harpe-
BaHMeM CcMecHu coeAnHeHnin Hatpua — auerarta n
rmapokcuaa:

CH;COONa + NaOH X5 CH,T + Na,CO,.

AJKaHbBl SIBISIOTCS CHIPbEM [AJIA IOJYyUYeHUs
YTJIEBOOPOIOB PA3IMYHBIX TUIIOB. B onrpemesen-
HBIX YCJIOBUSAX OT MOJIEKYJ aJKaHOB OTIIEILIs-
foTcsA aToMbl ['naporeHa u 06pasyoTCsi yIIeBOL0-
POABI APYTUX TOMOJIOTUYECKUX PALOB. ITO — pe-
akmuum Oezudpuposarus. IlpumMepsl TaKuUx
peaxuuii ¢ yyacTreM sTaHa:

CH3_CH3 i) CH2:CH2 + H2;
CH3_CH3 —t) CHECH + 2H2.

P Kakoli HeHACHIIIEHHEBIA YTJIEBOLOPOL MOXKHO
MOJYUYUTD AeTrUAPUPOBAHNEM dTeHAa?

IIpu TepMuyecKkoM pasJioKeHUU aaKaHoB (§ 6)
CBA3W MeXKOy aromamMu Kap6oHa MOTYT pasphI-
BATbCS; B 9TOM cJay4yae 00pasyoTcs CMecHu yIriieBo-
IOPOJIOB.

W3 anKmHOB B 0OJIBIIIOM KOJHYECTBE ITOJyda-
FOT TOJIbKO 3TuH. COBpeMeHHBIN MeTo/ 3aKJIioua-
eTcs B TEDPMUUYECKOM Pa3JIOYKEeHUN MeTaHa:

2CH, -1299°C, ¢,H, + 3H,.

Tax HaspIBaeMbIll KapOUIHBINL METO OCHOBAH Ha
peaknny KaJbliWil aleTujgeHuna (TPUBUAIBHOE
HasBaHUe — KaJbIUi KapOux) ¢ BOmoi':

CaC, + 2H,0 — C,H,T + Ca(OH),.

! Meroz paspaborar B 1862 r.
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HUcxonnoe coemunenue Kaabliusg OpPOU3BOLAT,
HarpeBas cMecCh YIJIS 1 HeTallleHOIl U3BeCTH IIpu
OYeHb BLICOKOI TemIlepaType:

Ca0 + 3C -1299°C, cac, + COT.

IlosryuuTsh 5TUH U3 KAJbIINI alleTUJIEHU A MOXK-
HO u B Jiabopatopuu (puc. 14).

ApoMaTuuecKue yrjiaeBOLOPObI I0JIYUAIOT Ha-
rpeBaHieM HACBII[eHHBIX YIJIEBOAOPOIOB, CO-
Jepskalux ImecTh u 0ojee atomoB KapbOoma B
MOJIEKYJIaX, IIPU HAJIUYNH KaTaJau3aTopoB. Y paB-
HeHUe peaKIiuu o0pa3oBaHusd OeH3eHa U3 H-TeK-
caHa:

HC ~ CH; 4 ni H(IJO(IJH 4 4H,.
H,Cx . CH; HCN/CH
H, H
H-TeKCaH OeH3eH

Ap€eHbl 06pa3yloTcsi nNpu MPOrNyCKaHUU 3TUHA
WU ero romoJsioroB Haj aKTMBUPOBaHHbLIM yrjiem
unn gpyrumm Kataausaropamm npu 450—650 °C:

nc  CH HC”“SCH
+ Kty T
HC. © CH HC_ _CH

> ~c*

CH G
Takyio peakuuio A/1si MPOMbILLIEHHOIo MoJy4eHus

6eH3eHa He UCMOJb3YIOT.

AJKeHBbI MOMKHO IIOJYUYUTH Aeruaparalueii
CIINPTOB, T. €. OTHIECIIJIEHMEeM BOJABI OT CO€IMHEe-
Huda (puc. 20):

CH,—CH,0H > H2594(%0n), cp1. —CH, + HL,0.

IIpu rugpupoBaHUY AJKEHOB U AJKWHOB (pe-
aKIIM MPOTEKAIOT IIPY HATPEBAHUU U HAJTUUYUN
KaTaamu3aTopoB) obOpasyioTcs ajkaHbl. OmHAKO
MoJiyyaTh UX TaKUM CIOCOOOM Ha 3aBOje MU B
JabopaToOpur HeIeJIecoo0pPas3Ho: aJKaHBI — J0-
CTYIIHBIE YIJIEBOJOPOALI U 0OoJjiee [ellleBbie, YeM
aJKeHbI WU aJTKUHBI.



Puc. 20.
MNonyyeHune
aTeHa

B laGopaTtopuu

Puc. 21.
EmKocTb

C nponaH-
GyTaHOBOM
cMecblo

Ha aBTo-
3anpaBo4yHOM
CcTaHUuu

C,Hs0H,
H,S0, (KoHL..)

—

IIpumeHeHUe yriaeBOTOPOAOB. ¥ TJIEBOJOPOIBI
IIIUPOKO MCIOJB3YIOTCS B IPAKTUUECKUX IEIIX.
9T BeIlecTBa ABJIAIOTCSI OCHOBOI ra3000pa3HOro
U JKUAKOTO TOILIMBa, ropiouero (puc. 21), ciay-
JKaT CBIPbEM [IJIS IIPOM3BOACTBA MHOIMX OPTaHM-
YeCKUX COeNWHEeHWH, PACTBOPUTENAMU AJSA Jia-
KOB M KPACOK.

AnkaHpl ¢ KoamuecTBOM aTromoB Kapbona B
MOJIEKYJIax OT b 10 22 BXOOAT B cOcTaB OeH3MHA,
KepocuHa, Trasojsd, yauT-CIUpPUTa, IIeTPoJieii-
Horo s¢upa. ITapadhuH comepKUT TBEPAbIE aaKa-
HBI, UMeIoIue B MoJieKyJaax oT 18 mo 35 aTomoB
Kapboma, a BaseJuH ABJISETCA CMECbI0O HEKOTO-
PBIX JKUAKUX U TBEPABIX AJIKAHOB.

Cpenu ankeHOB HaubOOJIbITIee TPUMEHEHUE 10~
JYYUJIA 9T€H U IIPOIeH; W3 HUX IPOU3BOLAT
MOJIIMEPhl — MOJUITUJICH U IOJUIPOINJIEH.

BakHefiinuM B IPaKTUYECKOM OTHOIIEHUU
AJIKMHOM fABJIAeTCs 9TUH (amermieH). OH CIIy:KUT
MCXONHBIM BEILleCTBOM JJIA IIOJYYEHUSA MHOIMX
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Puc. 22.
CBapka (a)
1 pe3ka (0)
MeTanna

OpPraHUYecKUX COeIUHEHUIT, B YaCTHOCTH dTUIOBO-
r'o CIINPTA, YKCYCHOM KHCJIOTHI, IIOJIUMEDPOB, Opra-
HUYECKUX PACTBOPUTEJIEl. ITOT ra3 TAKIKeE UCIIOJIb-
3VIOT JJIsI CBAPKU U Pe3KU MeTaJsLIoB (puc. 22); mpu
ero TOpeHWM B YKWCTOM KUCJIOPOZE TeMIepaTypa
miamenu gocruraer 3000 °C. Paboras ¢ ameTu-
JIEHOM, HEOOXOAMMO IIOMHUTH, UTO CMECH ero C
BOBAYXOM U KHCJIOPOJOM B3PBIBOOIIACHBI.

HawuGousbiriee mpruMeHeHNE CPey apoMaTUuyec-
KHUX YTJIEBOJOPOIOB IMOJTYUNI G€H3eH — IIPOMBIIII-
JIEHHBIN pacTBOPUTENb, HCXOIHOE BeIIecTBO
JUIS TIPOM3BOJCTBA OPraHUYECKUX COeTUHEHUI,
B3PBIBUATHIX BEIIECTB, KpacuTesieil, JeKapCTBeH-
HBIX IIPEIrapaToB, CPeACTB O0PHOBI C BpeIUTEIAMU
1 60JIe3HAMU PACTEHUI.

JelicTBue yriieBoJopoaoB Ha OPraHU3M YeJIo-
Bexka. BesomacHbIMHU [AJIs1 HAIEro OpraHu3Ma
ABJSIOTCS TOJBKO TBeEpAble alKaHbl (mapadunH
HCITONIB3YIOT ¢ JIeueOHOoM 11e1b10). sHuaKme u raso-
0o0pasHble AJTKAHbI HETATUBHO BJIUAIOT HA HEPBHYIO
cucTemMy uejgoBeKa. [IeHTaH 1 reKcaH pasapasKaioT
IbIXaTeJbHble myTH. MeTaH HIpPU IJUTEIbHOM
BIBIXaQHUU BHI3BIBAET OTPABJIEHNE, NHOTIA IPUBO-
Isamree K cmeptu. C 11eibio o0HAPYKeHUsI MeTaHa B
cJyyae ero BBITEKAHUS U3 IJIUTHI MM HeTePMeTH-
YEeCKOTo TPYOOIpPOBOJA B Tas30BYI0 MAarucTpajib
I00ABJIAIOT HEOOJIBIIIOE KOJIMUYECTBO COeAUHEHUI C
CUJIBHBIM HEIIPUATHBIM 3alIaX0M; UX HasBaHUE —
MepkanTass!'. [Iogb3ysach rasoM B OBITY, HEOOXO-
VMO Jalrie IIPOBeTPUBATD ITIOMEIIleHUE.

! ®opmysa mpocreiimero mepranTana — CHsSH.
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Puc. 23.
3arpsasHeHune
HedTbIO
NOBEPXHOCTHU
OKeaHa

AJSKeHBI WM aJKWHBI PasapaskaioT CIUSUCTHIE
000JI0UKY TBIXaTEeJIbHBIX IyTell, HAPYIIAoT KPO-
BoOOpallleHre, OTPUILATEJIbHO BJIUAIT HAa HEPB-
HYIO CCTEMY.

Apensbl oueHb TOKCHYHBI. VIX TTapbl monasaoT B
arMocdepy IIpU JIECHBIX IIOKapax, HUCIIapeHuu
He(THU, TOPIOUET0, CXKUTAHUYM Mycopa. BeHseH pas-
Ipaskaer KOKY, BHISBIBAET HETaTUBHBIE U3MEHEHU A
B COCTaBe KPOBU, ITIOPaskaeT HEPBHYIO CUCTEMY.

YrneBogopoanbl 1,2-6eH30MMpeH OOO “u

1,2-6eH3aHTpaleH OO SIB/ISIIOTCS KaHLe-

poreHamu — BeLwecTBaMM1, CMOCOOCTBYHOLUMMN
BO3HUKHOBEHUIO MU Pa3BUTHIO 3/10Ka4€CTBEHHbIX
onyxonen. OHM cogepkatcsl B Taba4HOM AbIME, Ka-

MEeHHOYroJ/ibHoM cMoJie, acgalbTe.

BiausiHue yrieBOJOPOIOB Ha OKPYSKAIOILYIO
cpeny. B Mmopsa m okeaHBI B pe3dyabTaTe aBapuu
TaHKEPOB, pa3pylneHus He(TeZOOBIBAIOIIIUX
njaaT@opM IomnanaT HepTh U He(pTEeIIPOAYKTHI
(puc. 23). 9TO HAHOCUT CEPbE3HBIN yIepo Ku-
BBIM OpPTaHW3MaM, OOUTAIOIIUM B BOJlE, ABJISAET-
cA IPUUYMHON 3arpA3HEHUs MPUOPeKHBIX Tep-
putopuii. Paznurbie He(pTh U HEPTEIPOAYKTHI
coOMPAIOT C TTOBEPXHOCTH BOJBI CIIEUATLHBIMU
cpeicTBaMu, a Ha Oepery ymajdT BMECTE CO
cj0eM rpyHTa. BoiOpockl rasoo0pasHbIX yIJIEBO-
IOPOOB B aTMocdepy yCUIMBAIOT TAPHUKOBBIN

a(dexrT.
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BblBOAbI

Y TeBOIOPOIBI MOJIYIAOT U3 IPUPOTHOTO U II0-
IMyTHOTO He(PTAHOTO Ta30B, He(TH, yrid. C 9Toi 11e-
JbI0 TaKiKe OCYIIEeCTBJISIOT XMMHUUYEeCKUe pPeaKInu
Pa3JINYHBIX THIIOB.

YTeBOIOPOABI U UX CMECH SIBJISIOTCSI OCHOBOI
TOILINBA M T'OPIOYEro, ChIpheM /JJisl IIPON3BOICTBA
MHOTHX OPraHHYEeCKHX BelleCTB, CIy:KaT PacTBO-
pUTEIAMH.

IIouTu Bce yriaeBomopoasl TOkcUuuHbI. x momna-
JaHUe B OKPYSKAIOINYI0 cpey IIPUBOANUT K HeraTUB-
HBIM IOCJIEICTBUIM.

?

81. CocTtaBbTe ypaBHEHUS peaKLmi, KOTOpble NMPOTEKALOT:
a) Npv nocnegoBaTelbHOM rMAPUPOBAHUN 3TUHA;
6) Npv nocnefoBaTeNlbHOM AernapupoBaHmMm aTaHa.
82. [lonuniimnTe XMMUYECKNE YPABHEHUS:

a) CaHg + Hy L1555 B) C4Hio K5 CH, + ... ;
6) CsHg 55 ... + Hy; M ..CO+ ... 525 C.H,, +...H,0.

83. CocTaBbTe ypaBHEHMS peaKLWh, C MOMOLLbID KOTOPbIX MOMHO OCY-

WECTBUTb Tak1e NPeBpPaLLEHUS, U YKAXKUTE YCIOBUS NX NPOTEKaHMS:
a) CaCO3; — ... » CaC, —» C,H, = CgHg;
6) 6yTaH — 3TEH — 3TUH.

84. MNpwu pgernapupoBaHum aTeHa pasnoxunocb 80 % yrnesogopoja. Bbi-
ynucnuTe:

a) 06bEMHbIE 10711 Fa30B B 06pa30BaBLUENCA CMECH;
6) CpeaHIO MOSPHYIO Maccy 3TOM CMECH.

85. 3TnH KonnyectBoM BelectBa 0,2 MOAb MPOMNYCTUAN Ha pacKaneH-
HbIM Yriiem, a NoJlyd4eHHy0 ra30006pa3Hylo CMeCb — B U36bITOK 6POM-
HoM BoAbl. [MpopearnpoBano 16 r 6poma. Onpegennte COOTHOLLEHME
06bEMOB YrneBOAOPOAO0B B MOSYYEHHOM CMECH.

~

QNS NOBO3HATENbHbIX
lMeperoHka HedTH

OcHoBHas uenb nepepaboTKn HedTU (pUc. 24) — nosyyeHne 6eH3u-
Ha W OpyrMx BuaoB roptoyero. Kpome Toro, HedTb CAYKMUT LIEHHbIM
CbIPbEM A/151 XUMUYECKON MPOMBbILIIEHHOCTH. j

-

76




-

Puc. 24.
Hedrtenepe-
paGaTtbiBalOLWMn
3aBoj

OaHMM M3 crnocoboB nepepaboTKM HePTU ABNAETCA NEeperoHKa.
HedTb — cmecb BelecTB, B KOTOPOW npeobnagatoT yrneBoaopoObl.
Karkgoe coeanHeHne MMeET onpeaeneHHyto TeMnepaTypy Kunenus. Ha-
rpeBast HeGpTb, MOXHO MOCTEMNEHHO BbIAENATb U3 HEE OTAE/IbHbIE Belle-
CTBa B ra30006pa3HOM COCTOSIHUU. [TeperoHKon HedTH nonyyatoT CMecH
BELLECTB, KMNSLWME B ONpefesieHHbIX TeMnepaTypHblX MHTepBanax. Ta-
KWe CMeCcU HasbiBatloT ppaKuuamu (Tabn. 2).

Tabamya 2
XapaKtepuctuku dpakuui, nosydyaemMbiX NneperoHKon HedpTH
HasBaHue Konuyectso UHTepBan MpumeHeHne
dparummn | atomoB Kap6oHa | Temnepartyp
B MOJIeKynax KuneHwus, °C
yrneBoaopoaoB

beHsunH Cs—Cqq 40—200 | loptoyee ang
aBMALIMOHHbIX U
aBTOMOOGUIIbHbIX
aBuratenemn

JlurpouH Cg—Cy4 150—250 | loptoyee pJig TpaKkTopoBs

KepocuH Ci5—Cys 180—350 | loptoyee 4id TPaKTOPOB,
pPeaKTUBHbIX CaMOJETOB
U paKeT

lazonnb C15—-Coy 230—350 | [usenbHoe TonIMBO

Ma3zyTt* Coz—... >350 TonnmMBO AN KOTNOB,
NPOMBbILINEHHBIX NEeYen;
XMMWYECKOE CbIpbe

*QCTaTOK Noc/e NeperoHkn HedTu.

[leperoHKy HedTH OCYLLECTBNAIOT B HEMPEPLIBHO AENCTBYIOLLUX PEK-
TUDUKALMOHHbBIX KONOHHAX TapenyaTon KOHCTPYKLMKU (puc. 25). /

-
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[ Mapbl 6€H3KUHa,

XonognnbHUK
rasbl C;—C,
s /—> fasbl C;—C,

= BbeH3uH Cs—Cy4

Tapenka
— JIurponH Cg—Cy4

— KepocuH C1o—Cqg

Puc. 25.
Cxema
YCTaHOBKM

ANA NeperoHKu
HedTH:

a — Tpy6yaTas

neub; HedTb C« BogsaHown nap
6 — peKTudu- | — MasyT
KauuoHHasA

KONIOHHA a 6

= [azonnb C15—Coy

HedTb HarpeBatoT 4O KMMEHNS M BMECTE C ropsiynM BOASHBLIM NapoMm
BBOASAT B KOJIOHHY, A€ rasoBasi CMeCb MOCTEMEHHO OX/a)kAaeTcs.
CHavyana B XMOKOEe COCTOSIHWE MEePEXOANAT YrneBoaopoabl ¢ 60bLLIMMHK
MOMEKYNIAPHBIMX MaccaMu, 3aTeM — C MeHbLIMMU. PacTBOpeHHble B
HedTW yrneBoaopoabl, ABASIOWMECS B OObIYHbIX YCIOBUSIX ra3amu, Bbl-
XOAST N3 BEPXHEN 4YaCTU KOJIOHHbI.

OTHOCUTENbHbIE KONMYECTBA NPOAYKTOB NEPErOHKM HEDTH NMOKa3aHbl
Ha pUCyHKe 26.

50 % —
6eH31H

Puc. 26.

Mpnénunsu-

TenbHOE pac- 40 % —
npegeneHuve LousenbHoe
NpoJayKToB TOMAMBO,
neperoHKu KEepoCHH
HedTH  10% — ma3yT
no macce — :

CyLLECTBYIOT TaKKe Apyrve cnocobbl nepepaboTkm HedpTu. [MaBHOE —
[06UTbCSA HauMbOoSblUEro BbiIXOAa BaKHEWWWX HePTEenpoayKTOB M UC-
Qﬂb3OBaTb OCTaTKM NPOM3BOACTBA B Ka4eCTBE XMMUYECKOro Cblpbﬂ./
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pasaea

OxcureHcogepsxamue
OpraHu4eckKue
COeqVUHEeHN

HzBecTHO MHOTO OKCUTEHCOJEPIKAIIIX OPTaHu-
gyeckux BemjecTB. Cpenu HHUX, Kak U Cpeau
YIJIEBOAOPOJIOB, €CTh HACHIIIIeHHbIe, HeHACKIIIIeH-
HBIE, apomarudyeckue coenuHeHud. C yderom
HaJWYUA B MOJIEKYJaX TeX WJIM WHBIX XapakKTe-
pucTrdecKuXx (PyHKIIMOHAJIBHBIX) IPYIII ATOMOB
OKCHUI'€HCOJlepKalllie OpraHWYecKUe BeIecTBa
JIeJIAT Ha KJacchl. B aToM paszesie pacCMOTPEHBI
KJIACCBHI COeNMHEHN!, yKasaHHble Ha cxeMe 4, a
rak:xe penon CoH;OH u :xupsI.

Cxema 4
Kaaccel okcureHcofep:Kalux OpraHMYecKux CoeaMHeHUi

OKCUINEHCOZEPALLME OPTAHUYECKUE COEAUHEHUA*

CnupTbl Anbgerngbl  Kap6oHoBble KUCNOTbl  JCTEpbI YrneBogabl
(0} -0

R-OH -c? R-C - " Cp(H20)m

R C\H ~OH R-COOR (H20)

3 CnupTbl

MaTtepuan naparpada nomoxxeT BaMm:

» MNOJNy4YWUTb HOBbIE CBEJEHUS O KlacCUdUKaLUmU cnnp-
TOB;

! Ha cxeme mpuBefieHbI 061I7e (DOPMYJIBI CIIIPTOB, AJIbJeTH/0B 1 Kap0o-
HOBBIX KHCJIOT C OJJHOM XapaKTEePUCTUUECKOMN I'PYIIIIOA aTOMOB B MOJIEKYJIE.
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» [aBaTb CNMUPTaM CUCTEMATUYECKNE Ha3BaHWS;
» y3HaTb 06 MU30MEpPUN CMMPTOB;
» cOCTaBNATb GOPMY/bl CNIUPTOB-U30MEPOB.

Br1 yxe 3HaeTe, 4TO MOJIEKYJIa CINPTA COCTOUT
U3 YIJIeBOJOPOIHOI'0 OCTaTKa M ONHOU MU He-
CKOJIBKUX TUAPOKCUIbHBIX rpymnu. I'pynna —-OH
ABAACMCS XAPAKMePUCMULeckoil 2pynnoil Kiac-
ca cnupmos.

CoupTsl — HPOU3BOJAHBIE YIJIEBOAOPOIOB, B MOJIEKYyJaX
KOTOPBIX MMEeTCA OAHA HWJIN HECKOJHKO TMIPOKCUIBHBIX

rpymm.

OnHOATOMHBIE
CIIMPTHI

R-OH

Knacendurkamusa. CiupTsl KaaccuGUIUPYIOT
110 HeCKOJbKUM IIPU3HAKaM. BamM M3BeCTHO, UTO
10 KOJIUYECTBY T'UAPOKCUJILHBIX I'PYII B MOJIe-
KyJie COUPTHI AeJAT HA 00HO0dmoMHble (MOJIEeKY-
Ja comep:kut oxuy rpyany —OH) u mHozoamom-
Hble — naByxaromuble (mBe rpynmnbl —OH),
Tpexaromubie (Tpu rpyansl —OH) u 1. x1. Obmiaa
dopmysna omHOATOMHBIX cuupToB — R—OH.

P Hanummre GopMysry IpOCTEHIIEero 0qHOATOM-
HOTO CIIUPTA.

I'uapokcuiIbHBIE IPYNIOBI B MOJEKYJIaX MHO-
TOATOMHBIX CITIPTOB COEIUHEHBI C PABHBIMU aTo-
manmu KapGona':

CH,-CH, CH,-CH-CH,
| | | | |
OH OH OH OH OH

B cooTBeTcTBUU € OCOOEHHOCTSMHU CBA3U
Mexxay aromamu KapOoHa B MoJieKyaax, pas3jinya-
IOT HACHLIULeHHbLE, HEHACbLULeHHble, APOMAMU-
yeckue cuupthbl. Ilpumepsl GOPMYJT OFZHOATOM-

HBIX cnupToB Kaskngou rpynmnsi: CH;—CH,0OH,
CH,=CH-CH,0H, C;H,—CH,OH. B mosnerymax

! CoemuueHNsa, B MOJIEKYJIaX KOTOPBIX aToM KapOoHa cBA3aH C ABYMA
unu Tpema OH-rpynnamvu, HeycTOMYUBEI TUOO0 He CYIeCTBYIOT.
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Hacsienabre
OTHOATOMHBIE
CITUPTHI
CnH2n+10H

CIIUPTOB THUAPOKCHUJBbHAS IPYIIa HAXOIUTCA Y
aroma Kap6oHa, coeqUHEHHOTO C IPYTUM aTOMOM
Kapboma mpocToii KOBaJIEHTHOI CBA3BIO.

T'uapokcuabHAA IPYIINIA MOMKET COETUHATHCSA C
MePBUYHBIM, BTOPUUYHBIM WJIU TPETUYHBIM aTo-
moMm Kapbona (c. 34). YuursiBas 3To, OZHOATOM-
HBIE CIIUPTHI eJIAT Ha NepeuiHble, 6MOPULHbLEe T
mpemuyHuvle:

CH,
|
OH OH

CriupThl, B MOJIEKYyJIaX KOTOPBIX numeerca 10 u
6osiee aromoB KapOoHa, Ha3bIBAIOT 8bLCULUMU.

B aTom u ciengyromux maparpadax paccmorpe-
HBI TOJIBKO HACBIIIEHHBIE CIUPTHI. ITU COEJUHE-
HUSA SABJSIOTCA IPOU3BOAHBIMHU YTJIEBOJOPOIOB
C,H,,.5, B MOJEKyJIaxX KOTOPBIX OJWH WJIHN He-
CKOJIBKO aToMOB I'maporeHa 3aMellleHBI Ha
TUAPOKCUIbHBIE IPynnbl. O6Iias hopMyaa HACkI-
IIIeHHBIX 0AHOATOMHEIX ctuproB — C,H,, .;OH.

P Banummure 06mIyI0 (POPMYJIYy HACBIIEHHBIX
MBYXATOMHBIX CIIIPTOB.

HasBauua. CucremaTuuecKkoe Ha3BaHMe HACHI-
IIeHHOTO OJHOATOMHOI'O CIIMPTA COCTOUT M3 HAa-
3BaHUA COOTBETCTBYIOIIETO ajJIKaHa u cyPdukrca
-on: CH;0H — meranoin, C,H,OH — aranos.

Eciu B Mojexyse cnupra umMeeTcsa TPU WJIU
6oJibIie aToMoB KapboHa, To UX HYMEPYIOT C TOr'O
KOHIIA IIeIlM, K KOTOPOMY OJIVM)Ke PAaCIIOJIOKeHa
OH-rpynna. B HasBaHWM TaKOTO CIIUPTA IIepes
cybduKcoM -0/ yKasbIBaIOT HOoMep aToma Kap-
00OHa, C KOTOPBIM COeIWHEHA TUIAPOKCUJIbHAA
rpymnmna:

3 2 1
CH,-CH,—CH,OH.

mponan-1-oxt

! Pampmie mosokeHHe XapaKTePHCTUYECKOH TPYNILl B HAa3BAHUH
cnupTa yKasbIBaJaW Tak: 1-IponaHoJi, mponaxos-1.
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3710 MHTEpPECHO
TpuBuaibHOE
Ha3BaHUE
MeTaHoJIa —

I PeBEeCHBIN
CIIUpT, a
9TaHOJIA —
BUHHBINA
CIIUPT.
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B pasBeTBJIeHHOII MOJIEKYJIe CITUPTA BHIOUPAIOT
HamboJiee JIMHHYIO KapOOHOBYIO IIeIlb, IIPUUYEM
TaKyio, YTOOLI OAVH 13 ee aTOMOB OBLJI COeJUHEH C
TUAPOKCUIBHOU rpymmoii. Haspanusa 3amecture-
Jell M WX IOJOMKEeHUsA YKa3bIBaloT B Ha3BaHUU
CIMpTa B COOTBETCTBUU C IPAaBUJIAMU, YCTAHOB-
JIEHHBIMHU JJI YTJI€BOJOPO/IOB:

1 2 3 4
CH;~CH-CH-CH,
OH CH,

3-MeTUIOy TaH-2-0J1

P H300pasure CTPYKTYPHYIO (DOPMYJIY MOJICKY-
JbI CIIUPTA, Ha3BaHUEe KOTOPOro — 2,3-auMe-
TuabyTam-1-oJ.

Ha mpakTuKe JacToO MCIOJB3YIOT APYyrue Ha-
3BaHmusa cnupToB. Kamkgoe M3 HUX COCTOUT U3
IBYX cJioB. IlepBoe CJI0BO IPOUCXOAUT OT Ha3Ba-
HUS YTJIEBOJOPOIHOIO OCTATKa, C KOTOPBHIM COe-
IUHEeHa TUAPOKCUIbHAA IPYIINA, & BTOPBIM ABJIA-
erca ciaoBo cnupm: CH;OH — wmemuaoBwIil
cuupt, C,H,OH — smu.soBeIii ciupr.

st mpocTeHImmux MHOTOATOMHBIX CHUPTOB
IIPUMEHAIOT TaKle TPUBUAJIbHbIE HAa3BAHNUA:

CH,0H-CH,0H — 3Tuj1eHIJINKOJIb;

CH,0H-CHOH-CH,OH — raunepoJ, riuie-
puH.

HN3omepus. CTpyKTypHas M30MepUs CIIMPTOB
00ycCJIOBJIeHA PA3HBIM NOJOMCCHUEM 2UOPOKCUJLb-
Hblx epynn B MoJieKyJaax (puc. 27) u pasHbIM
cmpoeruem kapoorosoil yenu. CTpyKTypHBIE hop-
MYJIBI MOJIEKYJI n3oMepHbIX crimptoB C,HoOH:

CH,~CH,~CH,~CH,0H ~CH,~CH,~CH-CH,

OH
c,

CH,~CH ~CH,0H CH,~C—CH,
CH, OH

P [laiiTe cucTeMaTUUYeCKOe HA3BAHUE KAKIOMY
n30Mepy.



Puc. 27.
LapocTepx-
HEeBble Moaenu

MOJIEKYN J

U30MEpPHbIX
nponaHonos

N3BecTHbI M30Mmepbl cnupTOB, NpPUHaA/EXa-
wMe K Apyrum Kiaccam coeguHeHunin. Hanpumep,
nsomepom staHona C,H;0H siBnsetcs gumeTtusno-
Bblii aTep CH;—0-CHj; (§ 2). 3tepbr' — opraHu-
YyecKue BeljecTBa, B MOJIEKY/laX KOTOPbIX aTom
OKcureHa coeaMHeH ¢ ABYMS yI/1€BOAOPOAHbIMMU
ocTaTKamy.

Pemenue 3amau. PaccMoTpuM, Kak pelraiT
3a7auyn HA BbIBeleHUE XUMUUYECKUX (popmy.
cuupToB. IIpemymoskeHHBIE CIIOCOOBI PEIIEHUS
3aay MOJKHO KCIIOJB30BATh U AJA OKCUTEHCO-
JepoxaluX OpPraHuYeCKUX COeNUHEHUI IPYyrux
KJIaCcCOB.

3A[AYA 1. BoiBECTU XUMMUYECKYIO (POPMY/Y HaCbILEHHOro OHOATOMHOI0O
cnupTa, MoJisipHasi Macca KoToporo paBHa 46 r/mMo/b.

JlaHo: PeweHne
M(C,H,, ;OH) = | 1. BanuceiBaem o01Iee BEIPAKEHNE AJII MOJIAP-
=46 r/M0ab HOM Macchl HACBIIMIEHHOTO OJHOATOMHOTO
C,H,,,,0H — ? cuoupTa:

M(CnH2n+10H) =

=n-MC)+(2n+1)- M(H)+ M(OH) =
=12n+2n+1+17=14n + 18 (r/moab).

2. Haxogum XuMHUYeCKYI0 (pOpMyJIy cOoeaunHe-
HUA:

14n + 18 = 46; n=2.
®opwmyna cnupra — C,H;OH.

Orsert: C,HsOH.

! Panbime stu BellleCTBa Ha3bIBaJIU IIPOCTBIMU SCI)I/IpaMI/I.
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3A[JA4YA 2. BbiBecTu popmyny cnupta, ecam npu cxxkuraHnm 0,48 r atoro
BewujecTBa obpa3oBasiocb 0,336 5 (H. y.) yr/ieKUcaoro rasa
u 0,54 r Bogsbl.

HaHo:
m(criupra) =
=0,48 1

V(COy) =
=0,336 a1 (u.y.)
m(H,0)=0,54r

PeweHune
1. 3anuceiBaeM cXeMy PeaKIluu:
C,H,0, + 0, — CO, + H,0.
2. Onpegensiem KosimuecTBa BerlectBa Kapoona

u I'maporena, aTOMbI KOTOPBIX IIPU CTOPAHUY
cnupra «mepenrau» B MojeKyasl CO, 1 H,0:

C,H,0, —?
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V(CO 0,336
(€)= n(CO,) = V;{(C(z))z) T 224

= 0,015 (moJb);

_ _o. mH,0) _, 0,54 _
n(H) = 2n(H,0) = 2 M(H,0) 2 18
= 0,06 (Mmo1B).
3. Haxogum cymmapuyio maccy Kapboma u

T'ugporena:
m(C) =n(C)- M(C) =
= 0,015 moub+ 12 r/moan = 0,18 1;
m(H)=n(H)- M(H) =
= 0,06 moab 1 r/moun = 0,06 1;
m(C)+ m(H)=0,18r+ 0,06 r=0,24 1.
4. BpluucisgeM Maccy U KOJHYECTBO BeIecTBa
OKcuresa B CIIIpTe:
m(0) = m(cuupra) — (m(C) + m(H)) =
=0,48 - 0,24 = 0,24 (1);
n(0) = ]’\”/_f((%)) = 01%4 = 0,015 (Mous).
5. Haxomum cooTHoOIIeHE UHAEKCOB B (popMy-
Jie ciupTa:
x:y:2=n(C):n(H): nO)=
=0,015:0,06:0,015=1:4:1.
®opwmyna coegmaenus — CH,O, nau CH;OH.

Otset: CH;0H.

BblBOAbl

CrnupTsl — HPOU3BOIAHBIE YIJIE€BOLOPOIOB C ON-
HOM MJIM HECKOJBKHUMM I'MIPOKCHILHBIMH I'PYIIIA-
MU B MOJIEKYJIaX.



ITo kKosMYecTBY rMAPOKCUIIBHBIX TPYIII B MOJIe-
KyJie CIIMPTHI JeJAT Ha OJHO- 1 MHOTOATOMHBIE, a
M0 0COOEHHOCTSIM XUMUYECKOH CBA3U B KapOOHO-
BOM IemyM — Ha HACBINIeHHbIe, HEHACHINIeHHEIE,
apomaTtuyeckue. Yuureisad tun aroma Kapoona, ¢
KOTOPBIM COeINHEeHA THAPOKCUIbHAA IPyNIia, pas-
JMYAIOT NEePBUYHBbIE, BTOPUUYHBIE M TPETUUYHBIE
ogHOoATOMHBIe cnupThl. O0mas cdopmyna ogHO-
aroMHBIX ciupTtoB — R—OH.

CucremaTuuecKkue Ha3BAHUA OJHOATOMHBIX
CIIUPTOB COCTOAT U3 HA3BAHMUS aJIKaHA C TAKOW JKe
KapOOHOBOII 1IeNbI0 B MOJIeKyJe U cy(ddukrca -ox.
Homep aroma KapGoHa, ¢ KOTOpPHIM coeauMHEHa
THAPOKCUJIbHAS TPYINIa, YKa3bIBAaIlOT mepen cyd-
t¢urcom, a Ha3BaHUA 3aMeCTHTeNell — B Hayaje
Ha3BaHUS CIINPTA.

CrpykTrypHasa uM3oMepusa CIUPTOB 00YyCJIOBJIEHA
MOJIOKEeHNEeM THAPOKCUIIBHBIX TPYII B MOJIEKYJIaX
M CTPOEHUEeM KapOOHOBOI 1eTn.

?

86. [lavte onpefeneHne cnuptam U Ha3oBUTE MPU3HAKK, MO KOTOPbLIM MX
KlaccuodULMpyIoT.

87.Cpean npuBefeHHbIX GOPMYN YKawuTe Te, KOoTopble npuHagnexar
cnuptam: C3zH,Cl, C,H50H, CH30H, C,H,(OH),, C,H,, CsHs5(OH)j,
C4H;Brs, CoH50C,5Hs.

88. Mo maTepnanam M3 UHTEPHETa BbICHUTE, MOYEeMy MeTaHON MHorga
Ha3blBalOT APEBECHbLIM CMUPTOM.

89. HazoBuTe BelecTBa, popMy/bl KOTOPbIX MPUBEAEHBI HUXKE, U YKaXUTe
NEePBUYHbIN, BTOPUYHbIA M TPETUYHbIN CANPT:

?H3 CH3

a) CH3—(|)H—(I)—0H; B) CH2 C CH,—CHs;.
CHs; CH4 OH CH3

s

6) CH;—CH,— CH—CH,— (I)H —CHg;
OH
90. N306pas3unte CTPyKTypHble GOPMYSbl MOMIEKYST CMIMPTOB C TAKUMU Ha-
3BaHUSAMMU:

a) 2-MeTUNneHTaH-3-011; B) 3-3TUAMNEHTaH-3-0/1.

6) 2,3-OMMETUNreKcaH-2-o/1;
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91. 3anuiunTe CTPYKTypHble GOpPMySibl MONIEKYST M30OMEPHbIX CMUMPTOB
coctaBa CsH;,0, B KOTOpbIX rMaBHas KapboHOBas LeMb COLEPHUT
4 aToma. HazoBuTe coeMHEHMUS.

92. Hangute xumnyeckyro GopmMyny 04HOATOMHOIO HacbILLEHHOrO CrnupTa,

eCln:

a) MonspHas Macca coeMHeHns 88 r/monb;
6) maccoBas gong OKcureHa B coeHeHun 15,7 %;
B) COeANHEHWE MMEET OTHOCUTENbHYIO MIOTHOCTb NapoB Mo BO3AyXy

1,59;

r) cooTHolleHne macc KapboHa, OKcureHa v [maporeHa B coeiMHEHUM
paBHO 3:4: 1.

93. KakoBa xumuyeckas dopmyna TpPexaToOMHOro cnuvpTa, MMERLWEero
MOJIsipHYyto Maccy 106 r/monb?

94. MNpwn nonHom cropanumn 3,0 r cnnpta o6pazoBanoch 3,36 N yrneKkncno-
ro rasa (H.y.) u 3,6 r Boabl. BoiBeanTe xumuyeckyto popmyny cnupTa.

95. KakoBa dopmyna cnmpTa, €c/iv NpY NOIHOM CropaHnn 9,2 r aToro coe-
[WHeHus obpasoBasnochb 0,3 Mosb YrIEKUCNOro raza u 7,2 r BoAbl?

HacbilweHHble
OlHOAQTOMHbIE CMUPTHI

Puc. 28.

Mogenu
MOJIEKY/bl
MeTaHona:

a — LapocTepx-
HeBas;

6 — MacwTa6Has
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Martepuan naparpada nomo<et Bam:

» BCMOMHWTb CTPOEHWE MOJIEKY OAHOATOMHbIX CNUP-
TOB;

> MOMOoNHWTb CBOW 3HAHWUS O CBOWCTBAX CMUPTOB;

> y3HaTb 0 crnoco6ax Nnojy4eHus cnMpToB.

Tomosiornueckuii pAg HACBIMIEHHBIX OIHO-
ATOMHBIX CIIMPTOB HaYMHaeTCdA C MeTaHOJa
CH;OH (puc. 28) u sranosna C,H;OH. B 9 kiacce
BBl O3HAKOMUJINCH C COCTABOM U CTPOEHUEM MO-
JIEKYJI 9TUX COeJAMHEHUM, Y3HAJIM O HEKOTOPBIX
nux (I)PL’?:PI‘IQCKI/IX U XUMHNUYECKUX CBOICTBax.
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Yurasg wmarepuan mnaparpada, BHI IMOJyUHUTE
HOBYI0 MHGOPMAIIUIO O CIIUPTAX.

Crpoenne mosaerya. MoseKysa OZHOATOMHOTO
CIIMPTA COCTOUT U3 BYX YacCTeil — yIrJiIeBOZOPOS-
HOTO OCTaTKa U 'UAPOKCUJIBHOIN I'PymIbl. ATOM
Oxcurena, HauboJiee BIEKTPOOTPUILATEIHLHOTO
aJIeMeHTa B MOJIEKYJIe, CMeII[aeT B CBOIO CTOPOHY
001II1e 3JIEKTPOHHBIE ITaphl OT aToMoB Kapboma u
T'ugporena. IloaTomy cBsazu C—0O u O—H aBasaior-
csA TOJNAPHBIMU (IIOCHeIHAA CBA3b Hambosee
moJiApHa):

H

o5 ot
H—->C—>0«H.

T

H

Hanuuwme moJasapHBIX CBSA3EH B MOJIEKYJIaX CIUP-
TOB B 3HAUUTEJbHON Mepe 00yCcaaBJINBaeT XapakK-
TePHBbIE PEAKIINU dTUX BEIleCTB.

C pocTtoM Kap6OHOBOH LENU B MOJIEKYAaAX
CrMPTOB MoJNISIPHOCTb ¢BSA3n O—H ymeHbluaeTcs. B
MoJIeKy/ie NepBUYHOro cnupTta 3Ta cBsI3b 6osiee
nossipHa, 4emM B MOJIEKy/l1e BTOPUYHOro MIN
TPETUYHOro CrmupTa.

®dparmenT moaeryanl cniupra C—O—H asaser-
cdA yryioBeIM (puc. 28), KaK 1 MoJieKyJia Boabl. Ha
arome OKcureHa cocpeJoToOYeH HeOOIbIIIONU OTPU-
IIAaTeJbHBINA 3apAl, KOTOPHIN MEHbIIIEe eJUHUIIHI,
a C IPOTUBOIIOJIOMKHON CTOPOHBI MOJIEKYJIBI, T/Ie
HaxomATcsA aToMbl ['MaporeHa, — IIOJIOMKUTENb-
HBIN 3apsan. IlosToMy MoJIeKyJIa CIPTa IOJAPHA.

Pdusunueckue cpoiictBa. Hamnune rugpoKkcuiIb-
HBIX TPYHII B MOJIEKYJIaX CIIMPTOB CYIIECTBEHHO
BINsET Ha (PU3MUECKUEe CBOMCTBA COENWHEHUM.
Arowmel 'maporena u Okcurena OH-rpynn npuan-
MaroT y4JacTue B 00pasoBaHUU BOJOPOIHBIX CBA-
seit mexxay moseryaamu crupra (§ 3). Ilostomy
cpelu CIMPTOB HET ra3000pa3HbIX BeIlecTB (OTJIu-
Yye OT YIJIEBOJOPOJOB), & MX TEMIIEPATYPhI KUIIe-
HUA 3HAYUTEJIHHO BBIIIE, YeM COOTBETCTBYIOIIMX
ankaHoB. OMHOATOMHBIE CHUPTHI C HEOOJBIITUM
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Puc. 29.
Peakuus
3TaHona
C HaTpuem

88

KOJIMUecTBOM aToMoB KapOoHa B MOJIeKyJax B
OOBIYHBIX YCJIOBUAX HABJAIOTCA OECIBETHBIMU
JKUKOCTAMU CO CIIenn(PUIecKUM 3aaxom (Cruup-
TOBBIM, KaM(pOpPHBIM, CHBYIIHBIM). BrIiciiue
COUPTHI — TBepAbIe BelllecTBa MouTy 0es 3amaxa.

MeraHoJ, STAHOJ, a TaKyKe MPOMAHOJBI U
METUJIIPOIIaH-2-0J1 HEOTPAaHUYEHHO PAaCTBODA-
IOTCA B BOJie BCJIEACTBUE 00pPa30BaHUA BOJOPOL-
HBIX CBS3EHM MeKIy MOJIEKYJIaMU CIIUPTAa U BOJbI.
PacTBOpUMOCTH APYTUX CIIUPTOB C YBEJIUUEHUEM
yucaa aromoB KapO6oHa B MoJeKyJaxX yMeHbIIa-
€TCs, a BBICIIINE CIUPTHI B BOJle HEPACTBOPUMBI.

XuMnuyeckue cBoiictea. Peaknuu ¢ yuacTuem
CIOUPTOB OTJIUYAIOTCS OT TeX, B KOTOPbIe BCTYyIIa-
0T YTJIEBOJOPOIEI.

Peaxyuu ¢ memannamu. CoupTsl B3auMOIeli-
CTBYIOT CO IIIEJIOUHBIMY METAJIJIAMU C BBITeJIeHU-
eM BOJOpoOJa UM 00OpasoBaHMEM COJIEIIOLOOHBIX
BeriecTB (puc. 29):

2C,H,0H + 2Na — 2C,H,ONa + H,T.

9TaHOJI HATpUl 9TAHOIAT
(maTpuii aTUIaT)

IIpu srom moaspubie cBsaszu O—H B Mosekymax
cIupTa pasphIBalOTCA, M aTOMBI ['uaporeHa 3ame-
IIIAI0TCS HA AaTOMBI METaJJINYEeCKOTO0 9JieMeHTa. B
TaKUX PeaKIUsaX CIIUPTHI BEAYT ce0sA KaK KUCIIO0-
Tel. OZHAKO OHU HE AMCCOIMUPYIOT ¢ 00pasoBa-
HueM umoHOB H', He pearupyior co IiejaodyaMu;
COUPTHI — HEIJIEKTPOJIUTHI.



Hezudpamayus. Bam y:xe U3BeCTHO, UTO TaK
Ha3BIBAIOT PEAKIINIO OTIIENIJIEHUA BOABLI OT cOe-
nuHeHud (c. 72). YcjaoBusa ee IPOTeKaHUA IJIA
COUPTOB — HATrpeBaHUe U HaJWUYNe KOHIEHTPU-
POBaHHOU CyJb(MaTHOU KUCJIOTHI. OTIerieHue
MOJIEKYJIBI BOJABI MOYKET IIPOUCXOAUTH OT OJHOM
WM IBYX MOJEKYJ cuupra. B mepBoM ciayuae
Ipu [JgerujpaTanuu  OZHOATOMHOTO CHUpPTA,
KpoMe BOAbI, oOpasyeTcd ajJKeH, a BO BTOPOM
cayuae — arep (c. 83):

CH,~CH, /2GS0 00m), oy, _cH, + H,0;

H OH 9TeH

CzH5_O CzH5 ~140°C, H2S04(K0Hu')\ CgH5_O - CzH5 + H20.

,ZLPISTPIJIOBBIﬁ o9Tep

P HaszoBuTe cnumpTel, AerHApaTanueidl KOTOPBIX
MOKHO HMOJYUUTE IIPOMEH.

Oxucnenue. IlepBuuHble CHOUPTHI MOM Oei-
CTBUEM OKWCJUTEJIEN ITPEeBPAIAIOTCA B aJIbJeTH-
el (§ 17), KoTOpBIE, B CBOIO OUepeab, OKUCJIIAIOT-
¢ 10 KapOOHOBBIX KHUCJOT :

0 _0
[O]
C,H,0H -2 Cch\H fol, Cch\OH

CIIUPT anblerus KapOoHOBasA KUCJIOTA
OKucJieHre 3TUJIOBOIO CIUPTA KCHOJBL3YIOT B
TIPOM3BO/ICTBE IMUIIEBON YKCYCHOM KUCJIOTHI.

JIerKo 3aMeTUTh, UYTO CYMmb OKUCACHUSA OP2AHU-
4ecK020 geu,ecmea Moxdcem cocmosmyv 6 YMeHb
wenuu koauuecmaa amomos I'udpozena 8 ezo

monexyrne (Co.OH,OH — C,H,O) aubo ysenuue-
aJabJIeru
Huu Koauvecmea amomos Oxcuzena (C,H O —

— C,H,0,).

KHucJjaora
CIOupThl OKUCAAIOTCA KaJuil IIepMaHTaHATOM
(puc. 30), kyupym(Il) okcumom. UToObI OCyIIIECT-
BUTH BTOPYIO PEAKIHNI0, MEIHYIO IIJAaCTUHKY

! COOTBGTCTByIOH_II/Ie pPeaKIIu1 Ha3bIBAIOT YAaCTUYHBIM OKHMCJIEHUEM.
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7/
C,HsOH KMnO,
Puc. 30. HarpeBalT O0 ee MOTeMHeHUA (Ha IOBEPXHOCTHU
Okucnenve Mmerajaa obpasyercsa okxcun CuO) m ropsueit
JTanoa Kamu morpyskaioT B 3sTaHoJ. OHa CHOBa CTAHOBUTCH
nepmMaHraHaTom by . :
B pacTBOpe, OyiecTsAINell, W IMOABJSETCA 3alax YKCYCHOTO
coaepalem agbpaeruaa.
Cynbdathyio ITosHOe OKHCIIeHIEe CIIUPTa IPOUCXOLUT, €CIA
KUCNOoTY

ero moaKeub. MeTUJIOBBIH W 9TUJIOBBLIN CHUPTEHI
TOPAT HA BO3AYXE IIOUTH OeCI[BEeTHBIM IIJIaMeHEeM,
a BBICIIIHE COUPTHI — KOMITAIUM.

P Hanumure ypaBHeHNe peaKIiu MOPEHUs Me-
TaHoJA.

Pearxyuu c¢ zanozenosodopodamu. CrnupTthl
B3aUMOJIEHICTBYIOT C XJIOPOBOJOPOJOM, OPOMOBO-
JoponoM, momoBozopomoM. IIpm sToM TrmMApPOK-
cujbHAs IPYIIa B MOJEKYJie CIUPTa 3aMellaeT-
csl Ha aTOM rajioreHa:

CH,—CH, Br 2 CH,~CH,~Br + H,0.'
6poMoaTaH

ITonxyuenue cnuproB. BaskHeHIIIuMu B IIpak-

TUYECKOM OTHOIIEHUY ABJAITCA METHJIOBBIN U

STHJIOBBIN COUPTHI. VX IOJyYaOT B IPOMBIII-
JIEHHOCTHY B HAaWOOJbIIIEM KOJIMTYECTBE.

CoBpeMeHHLIN METOJ IOJYUEeHHUS STUJIOBOTO

CIIMpTa OCHOBAH HA PeaKIMM 5TeHa C BOASHBIM

! Ins ocymiecTBIeHNA PeAKIUN K CIUPTY AOOABIAIOT HATPUI GPOMUL
WIN Kajaui OpoMUa ¥ KOHIEHTPUPOBAHHYIO CYJIb(MATHYIO KHUCIOTY (IIpU
B3aMMOENCTBUY COJIU C KHUCJIOTOII o0pasyeTcsa OPOMOBOIOPO).
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Puc. 31.
BbpoxxeHue
BMHOIpagHoro
COKa

mapom mpu Temieparype 300 °C, TOBBIIIIEHHOM
IaBJIEHUU U HAJINUNU KaTaausaTopa:

CH,=CH, + H,0 -22-* 5, CH,~CH,0H.
OcHoBol APYyTroro MmeTrojaa ABJIAETCA CIIMPTOBOE
OposxeHMe TI'JIIOKO3hI B BOJHOM PACTBOPE C yuac-
TreM (pepMeHTOB' ApOKsKeii:
CeH 50, ~BepMermY o 9C, H,OH + 2C0,T.

ITOT OMOXUMHUUYECKUI IIPOIECC HCIIOJB3YIOT C
JaBHUX BpPeMeH [Js IPUTOTOBJIECHUS BUHA U3
BuHOTpajaa (puc. 31), apyrux arox u GPyKTOB.

HcxomHBIM BeIlleCTBOM B IIPOM3BOJCTBE CIIUIP-
Ta AJIS TUINEeBOW IIPOMBIIIJIEHHOCTU CJIYIKUT
OIIeHUYHBIA MJIN KapTo(eJabHBIH KpaxMmas, a
TeXHUYECKOT'O CHUPTa — IIeJIJII0JI03a, IMOJYUYeH-
Has U3 0TXO0B HepepaboTKU APeBEeCUHBbI.

Cblpbem a1 NPOU3BOACTBa METU/IOBOIO CNUPTa
SIBNISIETCS CUHTE3-ra3 — cMecb Kap6oH(ll) okcuaa
M BogopoAa, KOTOpyio MnoJsiy4arT B3auMogenCcTBH-
eM MeTaHa C BOASIHbIM MapoM MNpu BbICOKOH TeM-
nepartype u HaJIM4numn KataamsaTopa:

CH, + H,0 (nap) +£5 €O + 3H.,.

O6pa3oBaHue cnupTa MNPOUCXOANT B CMECH ra3oB
B COOTBETCTBMU C ypaBHEHNEM:

CO + 2H, LB K5 CH,OH.

3roT npouecc YacTo Ha3biBalOT CUHTE30M MeTa-
HoJa.

! ®depmenTs (1aT. fermentum — 3akBacka) — 6eJIKHU, BHIIOTHAIONIINE
poJib KaTaiausaTopos (c. 226).
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Puc. 32.
ABTOGYC

c aABuratenem
Ha «CMUPTOBOM»
roptoyem

310 UHTEepecHo
Jlronu,
3JI0yIIOTPEO-
JIATOIIIE
aJIKOTOJIEM,
YKOpaunBaioT
CBOIO JKU3Hb
Ha 10—12 Jer.

92

IIpumenenne. JKuaxue coupThl UCHOJL3YIOT
B KauecTBe PacTBOPHUTEJIEl, a TaKiKe B OpraHu-
yecKOM cuHTe3e. HamboJsblllee HmpuMeHeHUe
MOJIYUUJIN STUJOBBIE M METUJIOBBIA CHOUPTHI.
ATAHOJI MCIOJBL3YIOT B MeAUIMHEe, (hapMaKoIo-
ruu, nap@oMepun, IUIeBOM IPOMbIIILICHHOCTH,
MHOTZa — KaK KOMIIOHEHT I'OpIoYero AJisd aBTO-
TpaHcmopra (puc. 32), a MeETAHOJ CJIYKHUT
CHIPBEM JJIA XUMUUYECKOM IIPOMBIIIIJIEHHOCTH.

3aBOAbI IPENMYIIECTBEHHO BBINYCKAIOT 9TH-
JIOBBINI CHUPT, coAep:Kaliuii HeGOJIbIIIoe KOJIU-
yectBO Boabl (W(H,0) ~ 4 %). Ero nHasBanue —
CIIUPT-PEKTUPUKAT.

®dusnoornuecKoe JeicTBue CIIUPTOB. DTUJIO-
BRI CHUPT ABJAETCS HAPKOTUUYECKHM Belle-
CTBOM, KOTOpPOe OBICTPO BCachIBaeTCs B KPOBb.
Ye10BEK B COCTOSHUU AJIKOTOJBHOTO OIIbAHEHU S
BeZeT ce0s HeeCTeCTBEeHHO, IIepPecTaeT KOHTPOJIH-
poBaTh CBOU OEMCTBUS, TEPAET IMaMATb, Y HEro
Hapymiaercsa KoopauHanusa AaBukeHuii. Ilo-
CTOSIHHOE U UYpe3MepHOe YIIOTpeOjeHre CIIUPT-
HBIX HANIKUTKOB IPUBOAUT K AJKOTOJH3MY. ITa
00JIe3Hb IIOpPaKaeT HePBHYIO, CEepPAeYHO-COCYaU-
CTYIO, PEIPOAYKTHUBHYIO CHCTEMBbI, PaspyIlilaeT
IIeYeHb, BLI3BIBAET MOHM)KEHNE HMMYHHTETa,
YMCTBEHHBIX CIIOCOOHOCTEM, MHTEJJIEKTa, IIPOKC-
XOOUT Jerpaganusd JUIHOCTH.

Meranon — cuabHBIN an. IIpu momaganuu B
OpraHm3M HE3HAUYUTEJIbHOTO KOJWUYECTBA 3TOTO
COeIVHEHUS UeJIOBEK TepseT 3peHue, a oT
0O0JIBIIIETO KOJIMUEeCTBa morubdaer.
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HacsiimeHHble OHOATOMHBIE CIIUPTHI — IIPOU3-
BOIHBIE AJJKAHOB, B MOJIEKYJIaX KOTOPBIX MMeeTCa
THAPOKcHAbHAA rpynma. O6maa ¢gopmyaa 3TUx
cmmupros — C, H,, OH.

HacsinmeHapie OHOATOMHBIE CIIUPTHI — Oec-
I[BETHBIE KUIKOCTH CO CIenu(puIecKuM 3amaxom
WJIY TBepPable BellecTBa mouTn 0e3 3amaxa. PacTso-
PUMOCTH CIUPTOB B BOJE C YBeJIMYEHHEM KoJuue-
crtBa atomoB Kap6oHa B MoJIeKyJIaX YMEeHbIIAeTCS.

XapakTepHbIe pPeaKIuy CIHUPTOB 00YCIOBICHBI
HAJNYUeM B MX MOJIEKYJaX MMOJAPHBIX CBI3eH
O—H u C—0. CiupThI B3aUMOAEHCTBYIOT CO IIEJI0Y-
HBIMH MeTaJIJIaAMH, CIIOCOOHBI K JeTHUAPATAIIMHU M
OKHUCJIEHUIO, IBJIIAIOTCSA TOPIOYMMHU BeIeCTBAMM.

B mpoOMBITILIIEHHOCTH B HAMOOJIBIIIEM KOJNYECTBe
MOJYYA0T METHJIOBBIH M 3TUJIOBBII CHMPTHI. JTa-
HOJI HCHOJB3YIOT B MemTUIIMHE, (hapMaKOJIOTHUH,
MUIEBOH W XWUMHUYECKOH IPOMBINLIEHHOCTH, KaK
KOMIIOHEHT TOpIOUYero IJIsI ABTOTPAHCIIOPTA, a MeTa-
HOJI — B IIPOU3BO/ICTBE OPTaHNUYECKUX BeIEeCTB.

ITHIIOBBIN CIIUPT, MOMaaasi B OPraHu3M, HAHO-
CUT CYIIECTBEHHBIH BpeJ, a METHJOBBIH CHUPT
SABJIAETCS CUIBHBIM STOM.

96. Y10 06LLEr0 U YTO PA3SIMYHOIO B CTPOEHUM MOJIEKYN YIIeBOA0POL0B U

cnupTtoB?

97. OT Kakux paKTopoB 3aBUCAT GU3MUYECKNE CBOMCTBA cnupToB? [danTe
COOTBETCTBYIOLLEE MOSICHEHME.

98. 3anonHute TabnuLy U 06bACHUTE pas3nning B GpU3MYECKUX CBONCTBAX
anKaHOB WU CMMUPTOB:

Ha3BaHue | XumunyecKkad | ArperatHoe coctosiHue | Temneparypa
coeavHeHus|  dopmyna B OObIYHbIX YCI0BUAX Knnenus, °C
MeTtaH -161,6
MeTaHon +64,5
OtaH -88,6
JTaHon +78,4
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99.

100.

101.

102.

103.

104.

105.

106.

Kak BnvseT BogopoaHasi CBA3b Ha pacTBOPMMOCTb CNMPTOB B BOAE?
3aBUCUT M PacTBOPUMOCTb CNMpTa B BOAE OT AJIMHbI KapOOHOBOM
Lenu ero monekrynol? Ecnu ga, 7o Kak UMEeHHO?
JonuwmnTte NPoAyKTbl peaKLnin n Npeobpasynte CXeMbl B XUMUYECKUE
ypaBHEHMS:

a) C4HgOH + 0, — ..;

6) C3H,OH + Li — ...
Hanuwwute dopmynbl NPOAYKTOB peaKLni, Ha30BUTE TUM U YCIOBUS
NPOTEKAHMS Kaxa0W peaKLnu:

s
a) CH3—C|—CH3—> aNKeH + ...;
OH
6) CH;—CH,—CH,OH — aTep + ...;
s
B) CH3—C=CI:—CH3+ ... —> CMMPT.
CH,

[MapaTaumen ankeHoB MnonyvatoT 0AHOATOMHbIE CNMPThl. Hanuwute
obllee ypaBHEHWE TaKON peaKLnu.

Kakaa macca HaTpus M Kakow 06beM 3TaHona (MI10THOCTb ciupTa
0,79 r/mn) npopearnpoBann, eciv Bblaenunocb 224 mMa BOAOPO-
na (H.y.)?

Cwmelwanu 200 r BOAHOro pactBopa 3aTaHofa C ero MaccoBOM Aonen
5 % n 50 r pacTtBopa 3TOro cnupTta ¢ ero maccosoun gonen 10 %.
BbluncnmMTe MaccoByto 4ONO 3TaHOa B NMPUrOTOB/IEHHOM pacTBoOpe.

Kakol 06beM aTeHa (H. y.) 6bi1 B3AT 415 Noay4eHus 2 n ataHona (nnot-
HocTb cnunpTa 0,79 r/mn), ecnu B peakuuio BcTynuno 85 % ankeHa?

B pesynbrate gernapaTtaumu HacblWEHHOro cnuprta maccon 15 r
ob6paszoBarncs yrnesogopoa v 4,5 r Boabl. HazoBute cnupt n n3obpa-
3UTE CTPYKTYPHYIO hopMyny ero Mmonekynbl. CKONbKO pelleHnn uMeet
3apa4va?

MHoroatoMHble CrUPTHI.
Muuepon
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Puc. 33.
LLlapocTepx-
HeBble Moaenu
MOJIEKYN:

a — 3TUneH-
rNIMKONS;

6 — rnuuepona

Puc. 34.
Muuepon

» MONy4UTb HOBYIO MHGMOPMALIMIO O MHOrOATOMHBbIX
crMpTax.

IIpocTeiimum 1ByX4TOMHBIM CIUPTOM ABJIAET-
ca srunenraukons HO-CH,—CH,—OH, a Tpex-
ATOMHBIM CITUPTOM — TJIUIIEPOJI, UJIU TJIUIEPUH
HOCH,-CHOH-CH,0OH (puc. 33). B mpupone
STUX CIIUPTOB HET, HO IPOM3BOJHBIE TJIUIEPO-
Jla — JKUPHI — OYEHDb PACIPOCTPAHEHBI.

?

J
9

a 6

dusnueckue cBOMCTBA IiIuleposa. B 9 kiacce
BBI Y3HAJIM, UYTO TPEXATOMHBIA CIIUPT TVIUIIEPOT —
OeciiBeTHAs BA3KAA KUIKOCTD (puc. 34) co caa-
KMM BKYCOM. JTO BeIlleCTBO He MMeeT 3alaxa,
TUTPOCKOIIMYHO, HEMHOTO TsKejee BOJbI, CMe-
IINBAeTCA C Hel B JIIOOBIX COOTHOIIIEHUSIX ¢ o0pa-
30BaHUEM pPacCTBOpA.

Tannepos Kumut, pasjiarasich, IIpyU TeMIlepa-
Type +290 °C, Torza Kak TeMIepaTypbl KUIeHUA
ONHOATOMHBIX CHUPTOB (IIPOIIAHOJIOB) C TaKUM
’Ke yncjaoM aTomMoB KapboHa B MoJieKkyJiax 3Ha-
YNTEeNbHO HIKe. Paznuuusa o0yCJIOBJIEHBI TeM,
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3T0 UHTEepecHo

YTO B MHOTOATOMHOM CIIUPTE 00pasyercs 00JbIle

BsaskocTtb BOJOPOHBIX CBsA3EH (KaKgas MOJIeKyJia TJInIe-
rymnepoJia poaa comepsxuT Tpu OH-rpymnmsn).
B OGBIYHBIX Xumuueckue cpoiicTBa. [JIMIlepoJ B3aMMO-
YCIOBUSAX .
B THICHTY IefcTBYyeT He TOJbKO C aKTUBHBIMU MeTaJlJIaMU,
paa GopIe, HO UM C HEKOTOPBLIMHU THUAPOKCHUIAMEU MeTaJIJIu-
yeM BOJHI. YeCKHUX 2JIEMeHTOB, B dacTHocTu ¢ Kynpym(II)
ruapokcuoM (0 TaKOW peaKIMU IJla PedYb B
9 kJacce). OTuM OH O0OJIbIIIE, YEeM OJHOATOM-
HBIU CIIUPT, HAITOMUHAET Kucjaory. OgHaKo riu-
IepoJI W ero pPacTBOpP He M3MEHSIOT OKPaCKU
UHIUKATOPOB.
Peaxyuu ¢ memannamu. Ilpu B3aumMonei-
CTBUU TJINIIEPOJIa CO IMEJOUHBIMU MeTaJIaMUu
(puc. 35) TpPOUCXOAUT MOCJEIOBaTEJIbHOE 3aMe-
IeHre aToMoB I'maporeHa B TUAPOKCHUJIbHBIX
TPYINax Ha aTOMbBI METAJINUYECKOTO 9JIeMeHTa:
(IDHZ—OH (lle—ONa (IJHZ—ONa ?H2—0Na
+2Na +2Na +2Na
2(|3H—OH —n,’ 2(|3H—OH —n,’ 2CH-ONa —m,” 2(|3H—0Na
|
CH,-OH CH,-OH CH,-OH CH,—-ONa
FMLEPON
Puc. 35. H,
B3aumopgeicTeue
ravuepona
C HaTpuem

Ipyras s3amuch ypaBHEHUS peaKIUU JTOTO
COUPTA ¢ U30BITKOM HATPHUA':

2C,H,(0OH), + 6Na — 2C;H;(ONa); + 3H,T.

CoenHeHNA METAJIINYECKNX 9JIEMEHTOB, IIPO-
M3BOJHBIE TJINIIEPOJia, Ha3bIBAIOT TJINIIEPATAMMU.

! Yro6s! peaknys IpoTeKAasa ¢ JOCTATOUHOH CKOPOCTHIO, TJINIIePOJT Ha-

TPEBAIoT.
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Peaxuyusa c kynpym(11) sudporxcudom. Ecin
K TOJIBKO YUTO IIOJYYeHHOMY IIO0 peaKIuy oOMeHa
ocanry Kynpym(Il) rumporcuma no6aBUTL BOM-
HBIM PacTBOP IJIMIEPOJIA, TO OCALOK PaCTBOPSA-
eTcs, a KUIKOCTb IpuodpeTaer SAPKO-CUHUMU
uper. HasBaHue OpoAyKTa B3aUMOIEHCTBUA —
kynpym(II) raunepar (puc. 36). Oma peak-
Yus A8a8emcs KaiecmeeHHol HA MHO0204MmoM-
Hble cnupmbul (Ha (QparMeHT MOJEKYJIbI
—CHOH-CHOH-).

-
+ =
i‘. /
acTBo
pacTtsop Cu(OH), p p
rnvuepona Kynpym(ll) rnnuepata
Puc. 36. Oxucnenue. I'mumepos TOPUT Ha BO3AYyXe C
Bsauéwp%nzucmue o0pasoBaHyMeM YIVIEKHCJIOTO rasa u BoAbl. [lyis
ravuepon
¢ kynpym(ll) MIPOBEJEeHUA TAKOTO OIIBITA He6om)moue KoJIue
rMAPOKCUAOM CTBO CIIMPTAa HarpenaroT B Pap(popoBOU YaIllKe U

IIOOKUTAT C IIOMOIIBIO JIYUMMHKH. COeI[I/IHeHI/Ie
T'OPHUT IIOYTHN 6eCHBeTHLIM IIJIaMeHeM.

P Hanummure ypaBHeHNE PEAKIIMU FOPEHUA TJIK-
mepoJa.

ITonyuenue u mpuMeHeHue. [JIUIEPOJ MMOJTY-
YaoT B IIPOMBINIJIEHHOCTY PA3JINUYHBIMI METOLa-
mu. TpaauITMOHHBIA METO OCHOBAH HA TUIPOJIN-
3e KUPOB. ['THIepPOI IJIA TeXHUUYECKUX IleJieid
CHUHTE3UPYIOT U3 IPOIIeHa.

3HauuTeJbHOE KOJUYECTBO TJIHIlEPOJia HC-
HOJIB3YIOT B IIPOM3BOMCTBE B3PHIBUATHIX Be-
IIeCTB. JTO COeIUHEHe TaKKe IIPUMEeHIIOT IJId
CMATMYeHUsA KOMKHU NIPU HU3TOTOBJEHUU OOYBU U
omexabl. I'MIepos ABJIAETCI KOMIIOHEHTOM
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3yOHBIX MHACT, MBLIA, KOCMETHUYECKUX KPEMOB.
Ero muorma mo6aBiAOT B JUKEPHI AJA TPUAA-
HUSA UM BA3SKOCTH.

BogHbie pacTBOpbl ABYXATOMHOIO CnupTa 3TH-
JIEHIJIMKOJIS MPUMEHSIIOT 3MMON A1 OXJ1aXKAEeHUs
ABuraresnie B aBTOMOOUISIX. HazBaHMue aTux »xug-
KocTel — aHTugpusbl'. Boautenam cnegyer nom-
HUTb, YTO 3TUJIEHIJINKOJIb O4EHb TOKCHYEH.

BblBOAbI

IIpocTeimuMu OBYXATOMHBIM H TPEXATOMHBIM
CHUPTAMU SBJISIOTCSA ITUIEHIINKOJIb M TIHIEPOJI.

I'munepos — GecuBeTHAsI BA3KAS SKHIKOCTH 0e3
3amaxa, CJIaJgKasi Ha BKYC, THTPDOCKONIMYHAS, He-
OrpaHMYEeHHO pacTBOpUMAas B Boje. BemecTso
B3aMMO/EICTBYEeT CO WIEJTOYHBIMH MeTaJJIAMH,
rkynpym(II) rugpoxcumom.

I'auiepos UCIoJb3yI0T B MPOU3BOACTBE B3PBIB-
YaThIX BEI[eCTB, KOCMETHYECKNX CPEICTB, a TAKIKe
B NIMIIEBOI NIPOMBINIJIEHHOCTH.

107. KaK 06bSICHUTb TO, YTO MKULLEPOS, B OTIMYME OT NPOMNaHoNOoB, ABASET-

108.

109.

110.

111.

csl BA3KOW XWUOKOCTbIO M HE MMEET 3anaxa?

Kak pa3nnyntb BogHble pacTBOPbI 3TaHOMA M IMKULEepona C MOMOLLbIO
XUMWUYECKON peaKkumm?

Kakon mMaKkcumasnbHbii 06beM BOAOPOAA (H. Y.) MOXKHO MONYYUTb M3
0,1 Monb rMu1Uepona ¢ NOMOLLbIO peaKkumn ¢ Hatpnem? (YCTHO.)
BbluncnnMte maccoBylo JOM0 MULEposia B BOAHOM pacTBope, eciu
MoOJfieKyn Boabl B HeM B 10 pas 6osblue, HEM MOMEKYS CNUpTa.

B pesynbrate B3aMMOAENCTBUSA HATpuUs, B3STOro B M306bITKE, ¢ 46 T
TpexaTomMHOro cnupta o6pasoBanock 0,75 Monb Boaopoaa. BeiBeau-
Te popmyny cnmpTa.

! TepMUH TPOMCXOAMT OT AHTJIMICKOTO cJIoBa freeze — 3aMepsaTs.
AHTU(DPU3HI He 3aMeP3a0T IIPU HUSKUX TeMIepaTypax.
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112.Tpn cxkuranun 1 monb cnupta o6pas3oBanocb 2 MOJb YINIEKMCNOro
rasda. Kakon cnupt 6611 B3AT? UMeeT N1 3agada eAMHCTBEHHOE peLle-
HMe? OTBET apryMeHTUpynTe.

113. Hangute Gopmyny ABYXaTOMHOI0O CNMpTa, €CAN NPU CXKUraHuu 6,2 1
3TOro BellecTBa o6pasoBanoch 5,4 r BoAbl.

6

deHon

3710 MHTEpPECHO
Brepsrie
dewros 6BLT
BBIIEJIEH

n3 KaMeHHO-
YTOJILHOM
CMOJIBI

B 1834 r.

Puc. 37.
Moaenu
MOJIeKY bl
deHona

Matepuan naparpaga noMoxKeT Bam:

> 03HAKOMMWTbCS C BELLECTBOM, KOTOPOe Ha3sblBaloT
deHonowm;

» CpaBHWTb CTPOEHWE MONEeKy hbeHona 1 CnupToB;

» y3HaTb 0 CBOMCTBax ¢peHona, ero GpuU3noorMyeckom
LENCTBUM U BAUSHUM Ha OKPYXKaloLLYyIO cpeay.

OpraHuuecKkoe coefnHeHNe, Ha3BaHUE KOTOPO-
ro — @eHoxn, a xumudeckasa popmyna — CgH;OH,
IO COCTaBY HAIIOMHHAET OJHOATOMHBIN CHIHPT.
Ho aT0 BemiecTBO HEe OTHOCAT K KJIACCY COUPTOB,
MOCKOJIbKY TUJAPOKCUJIBbHAS I'PYINa B ero MoJie-
KyJie HemOoCpPeJCTBEHHO CBs3aHa ¢ OEH3€HOBBIM
KoJibitoM (puc. 37):

OH

J

Crpoenue moaerysmbl. Hanmnume GeH3eHOBOTO
kKoxbIia B moJiekyie perona CaH,OH obycmaBim-
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Puc. 38.
lMepeKpbiBaHue
p-op6utanen

B MOJieKyne
¢deHona

BaeT OOJIBIITYIO TOABUKHOCTE aToMa ['mporesa B
OH-rpynme, yeM B MOJIEKYJaX OJHOATOMHBIX
cruptoB ROH. Eciu B MoJsieKyJjie cnupTa yriieBo-
IOPONHBIN 3aMECTHTENb OTIAAaeT YacTh CBOeH
9JIEKTPOHHOW moTHOCTH aTtomy OKcurena
(CH;—O0H), uro npwBOAWT K YyMEHBIIEHUO
nosisspHocTHu cBA3u O—H, To B MoJsiekyJie (peHOIA
HaobopoT — aTrom OKcureHa «o0oraiaeT» sJieK-
TPOHHON MJIOTHOCTHBIO OEH3eHOBOE KOJIBIIO

(CsH,;~OH) Henopnesnenuas mapa p-sJeKTPOHOB
aroma OKcureHa, «BTATUBAsICh» B KOJIBIIO, 00pa-
3yeT ¢ p-ajJeKTpoHaMu aToMoB KapOoHa 00IIIyIO
3JeKTPOHHYIO cuctemy (puc. 38). [linHa cBA3M
C-O ymenblaercs, 1 OHA CTAHOBUTCS IIPOUHEE.

Atom OKcureHa, KOMIEHCUPYS IIOTEPIO dJIEK-
TPOHHOM IIJIOTHOCTU, CHUJIbHEE CMeIaeT B CBOIO
CTOPOHY 00IITyI0 ¢ aToMOM ['MaporeHa 3JIeKTPOH-
myio napy (C¢H;—0<«H). Ilonaprocts cBa3u O—H
Bo3dpacTaeT; aToM ['uaporesa B MojieKyJie (heHoIa
mpuobpeTaeT OOJBIITUN MOJOMKUTEJIbHBIN 3aps,
yeM B MOJIEKYJIe CIINPTa, CTAHOBUTCS IIOABUKHEe
¥ TIO9TOMY JieTdye 3aMeIl[aeTcs Ha APYyTrie aTOMBI B
XUMHUYECKUX PEaKIUIX.

IT'uapoxkcuabHad TpPyIIla TaKsKe BIMUSIET HaA
OeH3eHOBOE KOJbI0. OHa BBHIZBIBAET MOBBIMIECH-
HYIO TOJBUKHOCTH aTOMOB ['maporeHa GeH3eHO-
BOTO KOJIBIIA ¥ ABYX OJIMIKAUIINX U CAMOTO OTIA-
JeHHOTO aromoB Kap6ona', rae cocpegorounsa-
eTcsA HaubOJIbINIasa 3JeKTPOHHAS MJIOTHOCTD:

! COOTBeTCTByIOH.II/Ie HO3UIUHU B MOJIeKYyJie (DeHOJIa Ha3bIBAIOT opmo- 1u
napa-moJIOKeHUAMU.
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Puc. 39.
deHon

Du3uueckue cBoiicta. PeHos — TBeprHoe Gec-
IIBETHOE BEIIEeCTBO CO CIeIU(PUUecKUM «Kapbo-
JOBBIM» BamaxoM. Ha Bo3ayxe coeguHeHUE
TOCTETIEHHO OKWCJIAETCA M CO BPEMEHEM IIpU-
obperaet 6J1eAHO-PO30BLI 1BeT (puc. 39).

DeHOJI YMEPEHHO PACTBOPSETCS B XOJOTHOI
BOJie 1 HEOTPAHUYEHHO — B TOpAYeH.

TemmepaTypsl IJIaBJIeHUA U KUIeHuA GeHoa
(+41 u +182 °C cooTBeTCTBEHHO) BbIIIIE, UeM OeH-
3eHa (c. 66). [TpuumHOI 9TOTO ABIASIETCS 0OPA3O-
BaHMEe BOJOPOAHBIX CBA3EH MEXKAY MOJIEKYJIaMU
(denoua ¢ yuactuem aromoB I'maporena u Oxcure-
Ha I'MIPOKCUJIBHBIX I'PYIIIL.

Xumunueckue cBoiicrea. PeHos — XuUMUYECKU
aKTHBHOE BEIIlECTBO; €r0 PEaKIIMOHHYIO CII0CO0-
HOCTH 00YCJIABIMBAIOT M TUAPOKCUJIbHAS TPYI-
a, u 6eH3eHOBOE KOJIbIIO.

Peaxyuu c yracmuem 2udpoKcunvHol zpyn-
net. B orinume oT cuupToB (hEHOJ MPOSABIAET
KUCJIOTHBIE CBOMCTBA (paHbIle (DeHOJ HAa3bIBAIU
Kap06oJioBo# KucjaoToii). OgHaKo BeIecTBO AUC-
COIIUMPYET B PACTBOPE OUEHB CIab0

C:H,OH 2 H" + C;H,0”

(DEeHOIAT-NOH

1 He N3MEeHAET OKPAaCKM NHANKATOPOB.
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Puc. 40.
Peakuus
deHona

C HaTpuem

Puc. 41.
Peakuus
deHona

¢ deppym(lil)
XNopuaom
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Pearxyuu c¢ memaanamu. PeHOJ, HATPETHIN
IO Havaja IJaBJeHUS, B3aUMOJEHCTBYET CO
MIeJIOYHLIMUA METAJJIaAMU C BBIJeJIeHNeM BOJ0PO-
na (puc. 40) u o6pasoBaHUEM COJeii:

2C4H,OH + 2Na — 2C,H,ONa + H,T.

HATpUU HEHOIAT

Pearxuyuu co wenowamu. PeHon Kak cjadbasd
KHCJIOTa pearupyeT C BOAHBIMU pPacTBOpaMu
mIeJgo4uei:

CgH,OH + NaOH 2 C4H,ONa + H,0.

Taxue peaknuu ABIAIOTCA 06paTUMBIMY; (PeHO-
JIATHI YaCTUYHO B3aWMMOAENCTBYIOT ¢ BOAOU (X
PacTBOPHI UMEIOT IIIEJIOUHYIO CPeny).

lpn gobasneHnn pacreopa peppym(lll) xnopu-
Ja K pacTtBopy ¢eHona nosiBisieTcs ¢puoieToBoe
OKpawmnBaHue (puc. 41). 310 — KayecTBeHHasi
peakuymsi Ha peHon. CnupTbl He B3aUMOZENCTBYIOT
c ¢peppym(lll) xnopugom.

pactBop aal
FeCl,

—
f 9.
i J
- -
pacTBop CeHsoH/




Peaxuyuu 3ameuenus amomoé I'ndpozena 6
6en3eno6om kKoavye. I'maporcmabHasg rpynmna
aKTUBUPYeT 6eH3eHOBOE KOJbI[O 1 CIIOCOOCTBY-
eT 3aMeIleHNWI0 aToMoB [uaporeHa y aro-
mMoB Kap6oma ¢ MOBBINIEHHONW 3JI€KTPOHHOM
ILJIOTHOCTBIO.

Pearuyuu c zanozenamu. B orinunue oT 6eHsena
(heros GbICTPO U Oe3 KaTajamsaToOpa B3auMOIeiH-
CTBYeT ¢ TaJoreHaMu'. OTO BeIecTBO, B YACTHO-
CTU, pearupyeT C BOJHBIM pacTBOpPOM Opoma.
Bpomuass Boma obeciiBeunBaeTcsi, 1 od0pasyeTcs
Oesbiii ocamok (puc. 42). Ilpu sTomM Ha aTOMBI
rajoreHa 3aMeI[alOTCA BCe IOABUXKHBIE aToO-
MbI ['ugporena B 6eH3eHOBOM KOJbIe”:

OH OH
1

+ 3Br,(BOgHBII pacTBOpP) —>

Br
2,4,6-TpubpomodeHoT

ITa peaKyus A811emcs KaveCmeeHHol Ha eHoL.

pacTBop
CHsOH

s Y e |

Puc. 42.
Peakuus
deHona

¢ 6poMHOMN
BOJOM

\-—-/

pacTtsop Br,

Taxkum 00pazoM, B3auMHOe BIUAHUE OEH3E€HO-
BOT'O KOJIBIIA U TUAPOKCUJIBHOMN TPYINIBI B MOJIe-
KyJae deHosa 00ycaaBJANBAaEeT KUCJIOTHBIE CBOII-
CTBA BeIllecTBa U 00JieryaeT IPOTeKAHNE PeaKIUi

! Kpome noza.
2 DTu aTOMBI HAXOAATCA B OPMO- U NAPA-TIONOMKeHIAX.
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3T0 UHTEpPECcHOo
IBa ocraTka
MOJIEKYJIBI
(enosa
UMelTCA

B MOJIEKYJIE
(eHoOII-
(praseuHa.
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3aMeIeHnsa B 0eH3eHOBOM KOJIbIle (110 CpPaBHEHUIO
c GeH3eHOM).

Ilonyuenue u npuMeHeHue. BarkHeHmum
WCTOYHUKOM (PeHOJIa SABJISAETCS KaMeHHOYTOJIb-
Had cmosia. ETo Takike moJIyyaoT U3 IIPOLYKTOB
nepepaboTku He()TH — OeH3eHa U IPOoIleHa.

®eHOJI MCIIONB3YIOT B IIPOU3BOJICTBE (hEeHOJIO0-
dopmanbgerugusix cmoa (c. 199), Kpacureneii,
B3PBIBUATHIX BEIIECTB, IIECTUIULOB.

duszunogornueckoe neuncreue. PeHOJ OUEHDb
ToKkcuueH. OH BBI3bIBAET HAPYIIEHUA HEPBHOM
CHCTEMBI, OYKOTH KOXKM, OTPUIATEJIbHO BJIUAET
HA KUIIeYHO-KeJIYIOUHbII TPAKT, OPraHbl ALIXA-
Hud. IIpu MOCTOAHHOM BO3IEHCTBUU MAJIBIX
KoJimuecTB (DeHOJIa BO3SHUKAIOT roJIOBHAA 00JIb U
ycuJeHHOe cepAnebueHue, HapyllaeTcA COH,
mopaskamTcsa ImeueHb u mMOouKu. CyIiecTByrOT
JKeCTKHe OrpaHMYeHHs, KacalolHuecs Comepixa-
HUs (peHOJIa B BOJeE, UCIIOJIb3yeMOM’ B ObITY: B 1 11
BOJBLI He OOJI:KHO OBITh Oosiee 0,001 mr srtoro
BeIIecTBa.

3arpsasHeHue (PEHOJOM OKPYKAIOIIeH Cpembl.
Hcrounmkamu mocTymieHus (peHoJia B OKpy:sKa-
IOIIYIO CPeay ABJISIOTCA KOKCOXUMUYECKUe 3aBO-
Ibl, IPEAIPUATUAA IO IIPOU3BOACTBY (heHO0JI0OoP-
MaJIbIEeTUIHBIX CMOJI, CYXOH IIePEeroHKe JpeBecu-
ubl. Ilommagasa BMecTe ¢ ra3oBBIMU BBIOpOcaMu B
arMoc(epy U CO CTOUHBLIMHU BOAAMU B BOLOEMBEI,
(eHOJI HAHOCUT CEePLEe3HLIl Bpel PACTUTEIbHOMY
U KUBOTHOMY MHupPy. OUMCTKA IIPOMBIIILIEHHBIX
CTOKOB OT (heHOJIa ABJIAETCA OTHON M3 BaKHBIX
TeXHOJIOTUUECKUX 3a7ad.

BblBOAbl

®enon CgH;OH — npoussogHoe OeH3eHa, B
MOJIEKYJIe KOTOPOro BMecTo aroMa I'uxporeHa nme-
eTcA TMAPOKCUJIbHAA rpymnna. Benrecteo He 0THO-
CAT K CIIHPTaM.

deHosr — TBepaoe 0eCIBETHOE BEIIECTBO C
XapaKTepPHbIM 3aIllaX0M, HEOTPAHUUYEHHO PACTBO-



114.

115.

116.

117.

118.

119.

puMoe B ropadeii Boje. ITO CoeINHEeHNe B3auMO-
IeCTBYeT €O IIeJTOYHBIMHM MeTaJIaMHU, IIeJI04a-
MH, OPOMHO BOO¥.

®deHOoJT MOTYyYaAIOT M3 YIJIEBOTOPOTHOTO CHIPbHSI.
Ero ucmoib3yroT B HMPOU3BOACTBE OPTaHUYECKUX
BeIl[eCTB, MJIACTMACC.

®deHoJT OUeHb TOKCHYEH.

MNMoyemy ¢peHon, B OTIMUYME OT 3TaHONa, MPOSIBASET KUC/IOTHbIE CBOWM-
cTBa?

Kak BnuseT 6eH3eHOoBOE KOMbLO Ha NOASPHOCTL cBA3n O—H B mone-
Kyne ¢eHona?

Mo maTepnanam n3 MHTEPHETA WK APYrMX UCTOYHUKOB MHDOPMaLMK
NoAroToBbTE COOBLLEHME O TOM, KaKWe MPOM3BOACTBA MOTYT 3arpsas-
HATb OKpPYXKatoLLyto cpely GeHoIoM.

CocTaBbTe ypaBHEHUS peakumn GeHona ¢ NMTUEM, Kalui rMOPOKCH-
[OM M Ha30BWTEe 006pa3yloLLMecs COeAUHEHUS.

Kakoi o6bem Bogopoa (H. y.) BblAENUTCS B pel3yfbTate B3anMoaen-
cTBUSA 2,3 T HaTpUs ¢ M36bITKOM deHona?

MaccoBble gonn Kap6oHa un OKcureHa B apOMaTMYeCKOM OpraHuye-
CKOM COeaMHEHMM paBHbl 76,6 n 17,0 % COOTBETCTBEHHO, @ OTHOCH-
TeNbHas MosieKynspHasa macca — 94. Onpenenvte Gopmyny BeLlecTBa.

Anbpervabi

MaTepuan naparpada NnoMoKeT BaMm:

» y3HaTb O Klacce OpraHnyecKmnx CoeMHEeHUn — anb-
aervaax;

> NaBaTb anbAerniamMm cucteMaTMyeckne HasBaHus;

> MONy4YWUTb NPELCTaB/IEHME O CTPOEHUU MONIEKYN allb-
[Iernaos;

> BbIICHUTb CBOWCTBA anberuaos, crnocobbl UX Mony-
YeHus 1 chepbl MPUMEHEHHNS.
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Aasgerumsl

0

z
R—CT

W3BecTHO MHOIO OpPraHUYECKHX BeIeCTB, B
MOJIeKYJaX KOTOPBIX MMeeTCs OBOIWiHAas CBS3b
mexay aromamu Kapbora m Okcurena. I'pymmy

N o o
atomoB ,C=0O Ha3BIBAIOT KAPOOHULLHOUL 2ZPYNNOL.

OHa MOKeT OBITH COoegUHEHa C YIJIEBOLOPOX-
-0
“H
9ro — obmjasa Gopmysaa BeIlecTB, Ha3BaHUE
KOTOPBIX — aJblezudvl. B MoJIeKyJie IpocTeii-

aIero ajgpgermaga KapﬁOHI/IJIBHaH rpyIiia cBdA3aHa
-0

\H‘

HBIM ocTaTKOM 1 atomoM I'maporena: R—C

c nBymsa atromamu 'maporena: H—C

(0]
I'pynnoy aTromoB —CfH , uiu —CHO, HaswsIBaoT

anvlezudrnoil epynnoil; OHA SABJIAETCA XapaKTe-
PUCTHUECKOII I'PYIIOIl COOTBETCTBYIOIIETO KJac-
ca OpraHNYEeCKUX COeIUHEHUMN.

Aapaeruasl — NMPOM3BOIHBIE YIJIIEBOAOPOIAOB, B MOJIEKY-
Jax KOTOpbIX atoM I'maporena 3amMelneH Ha ajJdbIeTHIHYIO

rpynmy’.

HasBaHue «anbgerug» cOCTOUT U3 YacTer (OHU
nog4epKHYTbl) MUHOSA3bIYHBIX ¢10B alcohol (cnupT) n
dehydrogenatum (nuweHHbIN FnagporeHa). [ei-
CTBUTEJ/IbHO, MOJIEKY/1a 1l060ro asnbgervga (Hamnpu-
mep CH3;CHO) coaepxut Ha ABa atoma I'maporeHa
MeHbLUe, 4eM MOJIEKY/la COOTBETCTBYIOLLEro Crimp-

Ta (CH3—CH,0H).

O61as hopMysa HaChIIIIEHHBIX aJIbIeT 0B —
(0]
CnH2n+1—CfH, rome n = 0, 1, ... (yIpoIeHHbIit

BapuauTt popmynsr — C, H, O; m=1, 2, ..).
Haspanua. CucremaTnueckoe Ha3BaHUE aJIb-

JeTua COCTOUT U3 Ha3BaHUSA COOTBETCTBYIOIIIETO

yriieBozopoa (IIpu 9TOM YUYUTHIBAIOT BCE ATOMBI

! B MmosiekyJe mpocTeiilero aabaeruga aTa rpyIia aToMOB COeJUHeHa C
aromoMm I'maporena.
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Puc. 43.
Moaenu
MOJIeKynN:

a — meTaHans;
6 — aTaHans

TJIaBHOI KapOOHOBOM e B MOJIEKYJIe aJIbJAeTH-
na) u cyhdurca -anv. Hymepanurio B ienu HaUYM-
HaT ¢ aroma KapboHa ajlbIerugHON T'PYIIIILI.
IIpumeps! hopmMys 1 HaABBaHUY AJIBAETUIOB:

4,0 40 4 3 2 1,0
H_C\H CH3_C\H CH3_CH2_(FH_C\H
CHj;
MeTaHab oTaHaTh 2-MeTunbyTaHATL

Mogenu MoJIeKyJT MeTaHaJd W dTaHAJIA TIpel-
CTaBJICHLI Ha PUCYHKe 43.

L
P

9

P M300pasuTe CTPYKTYPHYIO (POPMYJIY MOJIEKY-
JIBI 2,2-TUMeTUJIOyTaHATI .

TpuBrasbHbIe Ha3BaHUA AJIbIETHIOB IIPOUC-
XOJOAT OT HA3BAHUU COOTBETCTBYIOIUX Kapbo-
HOBBIX Kucaor (c. 117). Ilpocreiimuit anbmre-
rug HCHO HaspIBalOT MypaBbUHBIM, aJbIETU]
CH;CHO — ykcycHbIM'.

Crpoenne moserysna. B moseryse anpmeruzia
aTom Kap6oHa KapOOHUJIBHOM I'PYIIIBL >C=O co-
eVHEH C TpeMsda aToMaMU KOBaJIEHTHOII CBA3BIO,

KoTopasd oOpasoBajiack IpPU IepeKPLIBAHUU
M3MeHEeHHBIX 110 (hopMe opOuTaieii. OTU YeThIpe

! Ipyrue HasBaHUA 3THUX BeleCTB — (GOPMAIbAETHU, alleTalhb-

Ierum.
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Puc. 44.
lMepeKkpbiBaHue
p-op6utanemn
aTomMoB
Kap6oHa

u OKcureHa

B MoJieKyne
MeTaHans
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aToMa HaXONATCA B OIHOII IIJIOCKOCTH, a YIJIbI
MEXKIY IMPAMBIMHI, COeAUHSIOMMMU X I[€HTPHI,
paBubl 120°. p-Opb6uranu atoma KapOboHa u
aroma OKcureHa mepeKpbIBAIOTCA HAM U IO TOM
IIJIOCKOCTBIO (puc. 44). SJIeKTPOHHASA IIJOTHOCTH
JIBOIHO CBA3U CMeIlleHa K aToMy HamboJiee sJIeK-
TPOOTPHULIATEIHLHOrO daeMenTa OKcurena:
H- . H<s: -

1/ 00 = €0

dusuueckue cpoiictBa. IIpocreiimuii aabae-
TUJ — MeTaHaJib — B OOBIYHBIX YCJIOBUAX SBJIS-
eTcs ra3oM, MMeeT PEe3KWU 3amax W XOPOIIo
pacTBOPAETCS B BoJie. ITaHAJB U APYTHe aJbIeru-
IBI ¢ HeOOJIBIIIMMY MOJEKYJIAPHBIMI MacCcaMu —
JKUOKOCTU C HENPUSATHBIM, WHOTJA YAYILIABBIM
3aIraxom, pacTBopuMEIe B Bozie. OcTasibHBIE aJIb/e-
THUIBI — TBepAble BeIecTBa, KOTOPbIe He PacTBO-
pATCA B BOJE.

P Yem 00yciioBIeHA PACTBOPUMOCTE HEKOTOPBIX
aJBIEernuaoB B Bome?

TeMmmepaTypbl KUIEHUS aJbJeTUOB HUKE,
YeM COOTBETCTBYIOIIUX CIHUPTOB. ITO OOBACHS-
eTCA OTCYTCTBUEM BOJODPOJNHBIX CBA3ENH MEXKIY
MOJIEKYJIAMU aJbIeTUIa.

XuMunueckue cBoiictea. Beiencrsue HaIu4Iusa
B KapOOHUJIBHOU T'PYIIIIe ABOWHOM CBA3U ajble-
TUIBI MOTYT BCTYIATh B PEAKIIUU IPUCOEINHE-
HudA. [[J1a BelecTB 9TOTO KJjacca TaKyKe Xapak-
TePHBI PEaKI[NU OKUCJIEeHUS.

Peaxyuu npucoedunenus. YKCyCHBIN U IDY-
rue ajbAeruibl B3AUMOJENCTBYIOT C BOJZOPOAOM



310 UHTEepecHo

IpU HAJUYNU KaTajJlmsaTopa U IIPeBpaliaiTcs B
IMePBUYHBIE CIIUPTHI:

/O

CH,C~

“H

+ H, Y&ty CH,—CH,OH.

9TaHaJIb 9TaHOJ

B TaKUX pPearnuAadX ajJbJermuabl BOCCTaHaBJINBa-
IOTCdA. Cymb B80CCMAHOBJIEHULA OP2AHUYECKO20 coe-
(?uHeHuﬂ MoiHcem cocmodmos 8 yeejauieHuu KoJau-
yecmea amomos I’u@pozer—ta 8 €20 MmoJiexKyJie uiu
YMeHvuweHUuU KoJjaudecmeaea amomos Oxcuzena.
Peaxyuu okucnenus. Anbaeruasl IerKo OKUC-
n0TCA (KMCIOPOLOM BO3AYyXa, PACTBOPOM KAl
IepMaHTaHaTa, APYIEMH BellleCTBAMH) C 00pa3o-
BaHHEM COOTBETCTBYIOIIIMX RapﬁOHOBBIX KHUCJIOT:
0 0
05 R L) s A
H OH

9TaHaJb 9TaHOBad KHCJIOTa

Oxcupg Ag,0
pearupyer ¢ OKuciaeHune agbAeruyia TaKyKe HPOUCXOTUT
pacTBopoM IIpU ero B3aUMOJEeMCTBUU C aMMUAYHBIM PaCTBO-
aMMUuaKa; pom aprearym(I) okcuza mpu Harpesanun. Ha
:f:ﬁlifg:r BHYTPEHHUX CTeHKaX MPOOUPKU, B KOTOPOIi IPO-
NeRCTBIA — BOJAT OIIBIT, O0pasyeTcs GJIeCTAIIUIA CJI0H cepel-
pacTBOpEMOe pa (puc. 45). Peaxknuio HasbpIBalOT peakIiuei
coeqUHeHe «cepebpsAHOTO 3epKajia»; oHa ABIAETCI Kauecm-
Aprernryma. B8eHHOU Ha anblezuldHYl0 2ZpYnny B MOJEKYJe
OPraHMYECKOT'0 BeIllecTBa:
0] 0]
R-C_ + Ag,0+NH, 2222, g/ + 2Agl.
H ONH,
IIpoayKT OKMCIEHUS aabAeruja — COoJIb, 00pas3o-
BaHHAs AaHWOHAMU KapOOHOBOU KUCJIOTHI U
raTroHamMu ammMoHus NHj.
Puc. 45.
Mpo6upka
C «cepebpsHbIM
3epKanom»
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B npyroit kauecTBEeHHOW peakIuu Ha ajbe-
TUAHYIO TPYIIy WCIIOJB3YIOT CBEKEOCAKIEHHBIN
kynpyMm(II) rungpokcuzn. Ecam K aTomy BeriecTBy
00aBUTH AJIBJETU]] U TIOJYYEHHYIO CMeCh Harpe-
BaTh, TO TOJTyOOM IIBET OCAKA M3MEHSIETCS 10 JKeJI-
TOTO BeJiefcTBUe oOpasoBauusd KynpyM(I) ruapox-
cuja, a 3aTeM IIepPexOJUT B OPaHIKeBO-KPaCHBIM,
Kotopslit umeer Kynpym(I) okcup (puc. 46):

//O ¢ //O .
R-C__ + 2Cu(OH), 5> R—C\ opg " 2CuOH + H,0;

2CuOH — Cuy0 + H,0.

anbgerua, il KucnoTa,
Cu(OH), Cu,0

Puc. 46.
Peakuus
anbaernaa
¢ kynpym(ll)
rMAPOKCUAOM - =

Anbaeruabl — ropioune BeIecTsa.

P Hanwumure YpaBHEHNE peaKIuy I'opeHud aTa-
HaJId.

INonyyenue. B IPOMBINIIEHHOCTH AIbAETUIbI
HOJIyJAIOT OKWCJIEHNEM IePBUYHBIX CIIMPTOB U
AJIKEHOB, JPYTUMU PeaKIIAMH.

MeTonbl TOJYyYeHUA YKCYCHOTO AJIbIeTHia
(sTaHaNA) OCHOBAHBI HA PEAKIMAX OKMCJICHHUA
JTeHa WJIM STaHOJIA':

,0
CH,=CH, + [0] % CHy C\H;

CH;-CH,OH + [0] £1 CH C

“H

+H,0.

! ITaHalb TaKKe IIOJIy4YarT I[el"I/IJ.'[pI/IpOBaHI/IeM 9TaHoOJIa:
CH,~CH,0H £ CH,~CHO + H,,.
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Panbpire sramaab IIoJydyaJy1u B TIIPOMBIIII-
JEHHOCTH THUIpaTallieidl STHHA. IJTa pPeaKIus
IIPOTEKAaeT IIP1 HarpeBaHnuu, HaJInunmn Cy.IIB(baT'
HOI KMCJIOTBI, a TaK:Ke KaraiamsaTopa — Mep-
kypuii(Il) cynbpara:

0]

HC=CH + H,0 Hz80.HeSO0,.t, CH3—cfH.

Celfuac sTaHa/ b He MOJYyYalOT TAKUM CIIOCOOOM
M3-3a TOKCUYHOCTU coenmHeHuT MepKypus.

IIpumenenune. Merananb, uin GopmMaabIerus,
SIBJIAETCS MCXOAHBIM BEI[eCTBOM B IIPOU3BO/ICTBE
(enomodpopmansaerugubix cmoa (c. 199). Bog-
HBIA pacTBOp (popMasbAeTruaa ¢ MacCOBOU moJieit
pemectBa 40 % HaswIBaloT (QopMasumHOM. Ero
UCTIOJb3YIOT B KauecTBe Ie3UHQUIIUPYIONIIETO
CpeicTBa M KOHCEepBaHTA OMOJOTUUYECKUX IIpera-
paroB. M3 YyKCYCHOTO aJbAerufa MPOU3BOLAT
YKCYCHYIO KHCJIOTY, STHUJIOBBIN CIUPT, APyrue
opraHmyecKmue coelmHeHUA. HeKoTopwie anbie-
TUIbI, UMEIINe MPUATHBIN 3amax, MPUMEHAIOT
B nap(promepun.

dusuosornueckoe aeiicreme. MHorue aabie-
TUABl HETATUBHO BJIMAIOT HA HEPBHYIO CHUCTEMY,
pasapaskaioT KOKY, BBI3BIBAIOT ajuiepruio. Mera-
HaJIb W 9TaHAJb — KaHIEPOTeHHBLIE BEIecTBa.
OHu cozep:kaTrcsa B TabAuHOM JbIME, T'a30BBLIX
BbIOpOCAX ABUTraTesiell BHYTPEHHEro CropaHu’s.
MeTraHanb MOXKET IOCTYHATh B BO3JYX U3 HEKOTO-
PBIX BUJIOB APEBECHOCTPYKEUHBIX ILJIUT.

BblBO bl

Anpmerugpl — MPOU3BOIHBIE YII€BOAOPOIOB, B
MOJIEKYJIaX KOTOPBIX aToM ['HIporeHa saMeIneH Ha
aasaerugayio rpynny —CHO. O6masa dopmyaa
aasgerumos R—CHO.

CucremaTnueckoe Ha3BaHUE aJbAETHAA COCTOUT
M3 Ha3BaHMS COOTBETCTBYIOIIEro yriieBomaopoaa u
cypdukrca -ans.
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MeraHaab B OOBIYHBIX YCJIOBHUAX HABJIAETCA
ras3oMm, Apyrue ajabJeruabl — KUTKOCTH UM TBeP-
abie BemectBa. CoemmHeHNUA ¢ HEOOJIBIIMMH OTHO-
CUTEJbHBIMHI MOJIEKYJSIPHBIMHU MacCaMH PacTBO-
PAIOTCH B BOJe.

Jad adpaerngoB XapaKTepPHBI PeaKIMU IPHCO-
eIMHEHNS U OKHCJIeHUA. AJIbAeruapl — roprouyue
BelllecTBa.

JTaHaJb NOJIy4aloT U3 3TeHa, 3TaHOJA.

Cpenu axpaernmoB HauboJbllee IPUMEHEHHE
MMEIOT MEeTaHAJb M HTaHAJIb. ITO — TOKCHYHBIE
BelllecTBa.

?

120. MOXHO N1, UCXOAs M3 CTPOEHUS MOJIEKY/bI 3TaHans, npeackasaTb
XMMUYECKNE CBOMCTBA coeamHeHns? OTBET 060CHyMTE.
121. JanTe cucteMaTtMyecKne Ha3BaHuWs BelllecTBaM € TakMMu dbopmynamu:

a) CH3—<|:H—cI:H-c’13 ;
CH5 CH,
GHs

6) CHy~C~CH,~C
CH,

122. N306pas3unte CTPYKTypHble GOopMysibl MOSIEKYNT 2-MeTUNNEHTaHansa u
3-aTunrexkcaHans.

123. HazoBute coegnHeHus, o6pasytolmMecs npyu BOCCTaHOBNEHUN:

a) MeTaHans;
6) nponaHans.

124.CocTtaBbTe ypaBHEHUSA peaKUMin OKUCNEHUS CNUPTOB C o6pal3oBa-
HUeM:

a) MmeTaHans;
6) NnponaHans.

125. 3anuwute B 06WEM BUAE YpaBHEHUE PEaKLIMN OKMCNEHWUS HACbILLLEH-
HOro 0JHOATOMHOIO CNMpTa B anbaerua.

126. BoiBeaute Gpopmyny anbaernia, MMetoLwero oTHOCUTENbHYO MOJIEKY-
NSPHYt0 Maccy 86 1 YeTBepTUYHbIN aToM Kap6oHa B MoneKyne.

127. B pe3ynbrate peakunn mexay 100 r pactBopa aTaHans ¢ MacCoBOM
nonen anbgernaa 40 % n aMMUadHbIM PacTBOPOM apreHTyM(l) okeu-
na Bblaenunocb 21,6 r cepebpa. Becb N1 ataHanb npopearnpoBan?
[avite OTBET Ha OCHOBAHWK PacyeToB.

,0

\H"
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[,Clﬂﬂ JTIOBO3HATEJIbHbIX \

AueToH

AueToH CH;COCH; — oanH 13 Haubosiee pacnpocTpaHeHHbIX opra-
HUYECKMX pacTBopuTenen (puc. 47). Ero ncnonb3ayloT B 6bITY AN pas-
6aB/ieHMS KPACoK, BbiBeeHUs NATEH, OYUCTKU Pa3IMYHbIX NOBEPXHOC-
TEeN OT OPraHUYEeCKMX 3arpsa3HEHUN.

Puc. 47.
EmKocTb
C aLeToHOM

CTpyKTypHas Gpopmyna MONEKy/bl aLeToHa — CH3—C”3—CH3. B atom

0
MOJSIEKYSIe, KaK M B MOJIEKynax anbAernaoB, MMeeTcs KapboHWIbHas
rpynna >C=O, HO OHa coeIMHeHa C IByMS YrN1eBOA0OPOAHbIMM OCTaTKaMMu
(puc. 48). ALETOH OTHOCUTCH K KETOHaM — BellecTBaM ¢ 06LLen dpopmy-

. 20
Jion R_C\R’ (yrneBoAopoAHbIE OCTaTKU MOTYT ObITb OAUHAKOBLIMU TMGO

pasHbIMK). Y 3TOro COeMHEHUS eCTb U30MEpP cpean anbaernios:

40
CHy—G-CHy  CHy—CH-CY,
0]
Puc. 48.
Mogenb
MOJIeKy bl
aueToHa J

AuLeToH — 6ecuBeTHad JIEFrKOBOCMIaMEHSIOWAanACca XUAKOCTb CO cne-
LUMDUYECKMM 3anaxoM, KoTopas HEOrPaHMYEeHHO pacTBOPSETCS B BO@

g
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mmnm npu temnepatype +56,5 °C. B otnmMyme ot anbaernos aueTQ
He pearvpyeT ¢ amMMMavyHbIM pacTBOpoM apreHtyM(l) okecunaa, a TakxKe ¢
Kynpym(ll) ruapokcnaom B LLENOYHON cpeae.

XUMHYecKaa MNpoOMbIWNEHHOCTb MOTPebnaeT 3Ha4vyuTeNlbHble KOMK-
yecTBa aLeToHa. OH CNyXKUT pacTBOPUTENIEM KPAacCOK, NaKOB, CUHTETU-
YECKMUX CMOJ, MUCMNOJSb3YeTCA B NPOU3BOACTBE aLleTaTHOro LWesiKa, opra-
Qqecmro cTeKna, GoTo- U KUHOMJIEHKM. /

8 Kap60oHOBble KUCNOTbI

MaTepuan naparpada NnoMoKeT BaM:

» BCMOMHWTb, KAK1e BeLecTBa OTHOCSTCS K KapboHO-
BbIM KMCOTaM;

» paclWupuUTb CBOM 3HAHUS O KacCUbUKaLMKU KUCIOT
3TOro TMNa;

» COCTaB/IATb CUCTEMATUYECKNE Ha3BaHWUS KUCIIOT;

> NoNny4yuTb MHPOPMaLIMIO 06 U3OMEPUN KapOOHOBLIX
KWUCNOT.

OZHUM M3 BaKHEHIINX KJIACCOB OKCUIEHCO-
IepoKalliiX OPraHUYEeCKUX COeNUMHEHUI sIBJISAeT-
cAd KJjacc KapOoHo8blx Kucaom. Bbl yxxe 3Hae-
T€, YTO B MOJIEKYJIaX O9THX BEIIeCTB HNMeEEeTCA
XapaKTepUCTUUYEeCKas I'PYINa ¢ IBYMs aTOMaMU

o
Oxcurena: _C{OH’ nnu —COOH. Ee nazBanune —

KapOOKCUNbHAA 2PYNNA.

Kap6oHOoBBIE KHCTIOTHI — IIPOU3BOHBIE YTII€BOAOPOI0B, B
MOJIEKYJIaX KOTOPBIX MMEETCH OJHA WJIM HECKOJBKO Kap-
OOKCHUJIbHBIX T'PYIIII.

CnoBo «KapOGOKcu/bHasi» COCTOMUT U3 4HacTeu
Ha3BaHWi (OHM NMog4YepPKHyTbI) rpynn atomoB C=0
u O—-H: «kap60oHMUIbHas», «TMAPOKCU/IbHAs».
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OnHOOCHOBHEBIE
KapOOHOBHIE
KHCJIOTBI

0
z
R C\OH

Puc. 49.
Mogaenu
MOJIEeKyN
MypaBbWHOM (a)
1 YKCycHoM (0)
KUCNOT

O6mas ¢opmyna KapOOHOBBIX KHMCJIOT C
OIHOII KapOOKCUJILHOU I'PYIIION B MOJIEKYJe —

r—c”°
\oH’ WM R—COOH.

PacnpocrpanenHocts B ipupoae. Kap6oHoBbIe
KUCJIOTBI COAEp:KaTcA B pacTeHUAX (Hampumep,
sAbsouHasaA — B A0JI0KaX, BUHOTPajie; JUMOHHAA —
B IIMUTPYCOBBIX; IIlaBeJieBasd — B II[aBeJie, peBe-
HE), B YKUBOTHOM MUpe (MypaBbUHAA — B BBIJE-
JEeHUAX MYypPaBbeB, MOJIOUHAA — B MOJIOKE MJie-
KONMUTAIIINX, MBINIIAaX Iocje (OUIUUECKOU
Harpysku). He yauBuUTEIbHO, UTO TPUBUAJIbHBIE
Ha3BaHUA HEKOTOPBIX KUCJIOT YKa3bIBAIOT HA UX
IIPUPOAHBIE UCTOUYHUKHU.

Kaaccnduranua. Kap6oHoBble KUCIOTHI KJac-
cu(UIUPYIOT 10 HECKOJBbKUM IIPU3HAKAM.

Y4YuThIBasg KOJIUYECTBO KAPOOKCUIBHBIX IPYIIIT
B MOJIEKYJIe, PasjndyaioT 00HOOCHO8HbLE KapOo-
HOBBIE KHUCJOTHI (MOJEKyJa COAEepPKUT ONHY
rpyunny —COOH, puc. 49), dsyxocrnosHble Kapbo-
HOBBIE KUCJOTHI (MOJIEKYJIa COLEPIKUT IBE TPYI-
el ~COOH) u T. &.

A &

a

R

6

B cooTBeTcTBUM C OCOGEHHOCTAMH XUMUYEC-
KOl CBsI3M B YIJIEBOJOPOMHBIX OCTATKAaX Kapbo-
HOBBIE KUCJIOTHI AEJIAT Ha HacvluieHHbvle (Tabir. 3),
HeHacblueHHble (HampuMep, aKpuaoBas KHC-
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3T0 UHTEepecHo
s mEOTIX
KapOOHOBBIX
KHCJIOT
VCTUHHBIE
dopMyIIBI
OTJIMYAFOTCS OT
TIPOCTEUIIUX.

116

asora CH,=CH-COOH, oxemHOBasg KHuCJIOTA
CH;—(CH,),~CH=CH-(CH,),—~COOH), apoma-
muyeckue (6ensoiinasa kucaora CgH;,—COOH).

Ob1maa ¢opMmyJsia HACBHIIIIEHHBIX OJHOOCHOB-
HBIX KapOoHoBEIX Kuciaor — C,H,, . ;COOH, rge
n=0,1,.... CirouB Bce aTOMBI KayKJIOT'0 dJIeMEH-
Ta, nosxyuum popmyay C,, 1 Hsy, 50,, uiau C,H,,,0,
(m=1,2,..).

B MosieKynax HeKOTOPbIX OpraHUYecKux KUCJIOT,
KpoMme KapGOKCU/IbHBIX TPpyMnmn, UMerTcs Apyrue
XapaKTepUCTU4YEeCKUE rpynibl. YYUTbIBas 3TO, Pa3/in-
4aloT aMUHOKUC/IOTbI, TMAPOKCUKUCIOTBI M Ap. dop-
MyJbl U HA3BaHUs1 BaKHEHLLINX MMAPOKCUKUCIIOT:

CH3—(|3H—COOH HOOC—CH2—(|2H—COOH

OH OH
MosI04Hast A6/104Has
Cl,‘OOH
HOOC—CHZ—(E—CHQ—COOH
OH

JIMMOHHas

Kap6oHOBBIE KHCJIOTHI, MOJIEKYJHI KOTOPBIX
comep:kat 10 u 6osmee aromoB Kapboua, HaswIBa-
IOT bLCULUMU.

B MoiseKyax mpocTeHIIUX IO COCTaBY Mypa-
BpuHoit HCOOH wu maBesesoit HOOC-COOH
KKCJIOT HET YIJIeBOJOPOAHBIX OCTATKOB.

Haspauua. [I1sa xapOOHOBBIX KICJIOT dYallle
BCEro WCIIOJL3YIOT TPUBUAJbHBIE HAa3BAHUS
(tab. 3).

CucreMaTnuecKoe HasBaHNWe OJHOOCHOBHOM
KapOOHOBOII KMCJOTBHI COCTOUT U3 JIBYX CJOB.
ITepBoe c/10BO HAUMHAETCS C HA3BAHUSA YTIJIEBOJI0-
pojia c TaKUM Ke yucjioMm aToMoB Kap6oHa, uTo u
B TJIaBHOW KapOOHOBOII ITeITM MOJIEKYJIbI KUCJIO-
Tl (BKJIOUass aToM KapOoHa KapOOKCHUJIBHON
rpymmnsl), umeer cyG@UKC -08- 1 OKOHUAHUE -As
(rabs. 3). BropbIiM sBISAETCA CJIOBO KUCJLOMA.
Hywmepamnuio B menu HaumHaoT ¢ aroma Kap6oHa
KapOOKCUJIBLHOM I'PYIIIbI, a IPU HAJTUINU 3aMec-



TUTeJel UX MOJOKeHU I 1 HadBaHuA (110 ayxdaBu-
Ty) YKa3bIBAIOT B HaUaJjie Ha3BaHUA KUCJIOTHI:

.

4 3 2 1,0
CH3—(|3H—(|3H—C\
CH; CH;,
2,3-quMeTnaI0yTaHOBasd KUCJI0TA
Tabauua 3
®opmyssl 1 Ha3BAHUS
HACBHIIIEHHBIX OTHOOCHOBHBIX KAPOOHOBHIX KHUCJIOT

dopmysia KHCIOTHI HazBanue KuCIOTHI
TPUBHAJBHOE | CHCTEMATHYECKOE
H-COOH MypaBbuHas MeraHnoBas
CH3;—-COOH VYKcycHas dramoBas
CH3;—-CH,—COOH IIponuonoBas IIponanosas
CH;-CH,—CH,—COOH Macasuas ByranoBasa
CH3—(|3H—COOH WNsomacnsauasa MeTunmnponaHoBas
CH;
CH3;-CH,—CH,;—CH,—COOH | BanepuanoBaa |IleuTranosasa
CHg_?H_CHz_COOH NsoBanepua- 3-Merunbyranosasa
CH; HOBadA
CH;—-(CH;),—COOH KampornoBas T'excanoBas
CH;—(CHy);4,—COOH ITanpmuTuHOBas | 'ekcamekanoBas
CH;—(CH,);—COOH CreapunoBas OKTajgexaHoBas

1 mpocTedInmnx KapOOHOBBIX KMCJIOT MHOTAA
npuMeHAT JatuHckue HasBanusa: HCOOH —
dopmuaTnasa xkuciaora, CH;COOH — amerarnasa
Kucjora. daille MCIOJB3YIOT COOTBETCTBYIOIIHE
Ha3BaHUA UX AaHUOHOB:

o o

4 4
H-c{ - CHy~C -

dopmuar-mon arerar-uoH

Or 5TuX Ha3BaHUU NPOUCXOAAT HA3BAHUS COJIEH
KapOOHOBBIX KUCJIOT.

P Hanummure popMyJIbl Kauaui opMuaTa, Kajlb-
AN amerara.
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?

CucremaTuyecKkue Ha3BaHUS aHMOHOB Kapbo-
HOBBIX KUCJIOT COCTaBJIAIOT, NO0ABIAS K Ha3Ba-
HUIO COOTBETCTBYIOIIEro yIieBomopoaa cyphurc
-oam: HCOO™ — meranoar-non, CH;COO™ — ara-
HOAT-MOH.

HN3omepus KapOOHOBBIX KUCJIOT (CTPYKTypPHAA)
o0ycJioBJIeHA Pa3HBIM CTPOEHUEM KapOOHOBOM
LIENIM MOJIEKYJI, & HEHACBIII[EHHBIX KHUCJIOT — eIlfe
W TOJIOXKEHUEM KPaTHOU cBA3u. [lJIA Tpex IIpo-
CTEHINNX OMHOOCHOBHBIX KAapPOOHOBBIX KHCJIOT
HaCBIMIEeHHOTO PAAA HET M30MEPOB-KHUCJOT, a (hop-
mysy C3H,COOH umeroT nBe KucaoTs (Tabi. 3).

BblBOAbl

Kap6oHoBbIe KUCIOTHI — IPOU3BOAHBIE YIJIEBO-
JIOPOOB, MOJIEKYJIbI KOTOPBIX COOEpsKaT OOHY WJIN
HECKOJbKO KapOOKCUIbHBIX rpymin. Oomias popmynaa
OTHOOCHOBHBIX Kap0OHOBBIX KicaoT — R—COOH.

KapGoHOBBIE KMCIOTHI PACIPOCTPAHEHBI B MPU-
poxe.

Kap6oHoBhIe KHCJIOTHI KIaccHPUIUPYIOT IO
YHCIYy KAPOOKCUJIBHBIX I'PYII B MOJICKYJIe, 0COOEH-
HOCTAM KOBAJIEHTHOI CBS3M B KapOOHOBOI IeIN.
Jis 3THX BEIIECTB MCIOJb3YIOT MPEeNMyI[eCTBeH-
HO TPUBHAJbHbIC HA3BAHU .

HN3omepusi KapOGOHOBBIX KHMCJIOT 00YCJOBJIEHA
PasHBIM CTPOEHHEM KapOOHOBOI 1€ B MOJEKY-
JaX, a HEHACBIIIIEHHBIX KMUCJOT — ellle U IT0JIOKe-
HHEM KPaTHBIX CBS3€H.

128. HazoBuTe NpUYUHBbI pa3dHoobpasnst KapOboHOBbLIX KUCOT.
129. Hanaute cooTBETCTBUE.

HasBaHue KucaoTbl Tun KUcaoTbl
1) waBeneBas; a) 0AHOOCHOBHaS;
2) yKcycHas; 6) ABYXOCHOBHas;
3) 6eH30MHas; B) HaChblLLLEHHAS;
4) akpunoBasi; r) apomMaTnyeckas;
5) onenHoBas; [) BbicWas;
6) cTeapunHoBas; €) HeHacbllEeHHas.
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130.

131.

132.

133.

134.

135.

136.

[ante cucteMaTM4eCKUMe Ha3BaHWA KUCNOTaM, MOJSIEKYsbl KOTOPbIX
UMEIOT cnegylowmne CTPYKTYpHble Gopmybl:

a) CHy —~CH, ~CH—-COOH; ) CH,~CH,~COOH.
CH, Br
6) CHy—~CH—CH-COOH;
C,Hs CH,

Hanuwute cTpyKTypHble GOPMYNbl MOMIEKYN TAKUX KMCMOT:

a) AMMETUNNPONaHOBOW;

6) 3-MeTuUI-2-3TUNNEeHTaHOBOW;

B) 3-METUN-2-XJIOPONEHTAHOBOW.

CKOJIbKO KMUCNOT-U30MepoB nmetoT dpopmyny CsH,,0,? OTBET 060C-
HyuTe.

N306pasunTe CTPYKTypHbIEe GopMysibl MoNeKyn KUcnoT CgH,50,, ecnun
rnaBHble Lenn B HUX COCTOAT U3 YeTbipex aToMoB Kap6oHa. HazoBu-
Te BellecTBa.

KakoBa dopmyna HacbIlEeHHOW 0AHOOCHOBHOM KapOGOHOBOW KMUCNO-
Tbl, €CNU:

a) monsipHas macca coeanmHernuns 130 r/monb;

6) maccoBas gonsa OKcureHa B coeanHeHnn pasHa 31,37 %?
HacblleHHas ogHoOCHOBHasA Kap6oHOBas KMCIOTa MMEET MOJISIPHYHO
Maccy 116 r/monb 1 aBa TpeTn4HbIXx atoMa Kap6oHa B yrneBoaopos-
HOM ocTaTKe. BbiBeante popmyny KUCNOTbl U JanTe e Ha3BaHue.
Mpu nonHom cropaHMK nNapoB KapboHOBOW KUCNOTbl Maccon 0,6 1
obpazoBasnocb 448 mn (H. y.) yrnekucnoro rada u 0,36 r Boabl. Boise-
avTe GopMyy CoOeanHEHMS.

HacbilweHHble O 4HOOCHOBHbIE
KapboHOBbI€ KUC/OTbI

MaTtepuan naparpacda NnoMoxeT BaMm:

» MpPOrHO3MpoBaTb CBOMNCTBA KAPBGOHOBbIX KMCOT, UC-
XOAS U3 CTPOEHMS UX MOSIEKYN;

» MOMOJIHUTb CBOW 3HaHWUS O CBOMCTBAX KapGOHOBLIX
KWUCNOT;

» 03HAKOMMWTbCS CO CNoCco6aMu NonyYeHns aTaHoBOW
(YKCyCHOWM) KMUCNOTbI.

Crpoenue mosekys. B Moieryie KapOOHOBOM
KuCJI0THI aTroM KapboHa KapOOKCUJIBLHOM I'PYIIIBI
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Puc. 50.
MepeKpbiBaHue
p-op6utanen
aTtomMoB B
KapGOKCUbHOM
rpynne

/0

_C\OH coenuHeH ¢ nByMs aromamu Oxcuresa u

aTomoM Kap6GoHa yrieBoZopomHOTO ocTaTka'.
VYrabl Me:KAy HaOpaBJIeHUSIMU COOTBETCTBY-
OIUX XUMUYECKUX CBA3EH NMPUOJUIKAITCA K
120°. 9To — pesyJbTaT IepPeKPhIBAHNA N3MEHIB-
muxcs mo popme opouraseit aroma Kapboma ¢
opbUTaIAMU COCETHUX aTOMOB. B o6pasoBaHUU
nBoitHoM cBA3u C=0 IpUHUMAIOT yUacTue TaKxKe
HecHapeHHBbIe p-3JIeKTPOHBI aToma KapGoua u
aroma Oxcurena (puc. 50).

p-Opburans aroma KapOGoHa mepeKpbiBaeTcs
He TOJIBKO ¢ p-opbuTtanbio aroma OKcuUreHa Kap-
ooumabHOM rpynnbl C=0, HO U ¢ pP-OpOUTAIBHIO
aroma Oxcurexa rugpokcuiabHoi rpyans: OH, B
KOTOPOII HAaXOIUTCA Iapa HeIoJeJeHHBIX dJeK-
TpouHoB. OOpasyeTcs 00Imasi 3JIeKTPOHHAA CHUCTe-
ma (puc. 50). OJIeKTpoHHAaA ILJIOTHOCTHL B JTOM
cucTeMe B 3HAUUTEJIbHOM CTEelleHW CMeIlleHa K
aromy OKcureHa KapOOHMJIBHON I'PYHITHI

0]
R—>Cl5
i,

YTO HPUBOIUT K OOJBINEH MHOJAPHOCTU CBA3U
O-H B MoJseKygax KapOOHOBBIX KHCJIOT, UeM B
MOJIEKYJIaX CIIPTORB.

! Mnu aromom I'maporena (B MoseKyse MeTaHoBoil kKuciaorst HCOOH).
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YKazaHHBIE 0COOEHHOCTU CTPOEHUSA MOJIEKYJ
KapOOHOBBIX KUCJOT O0YCJIAaBIUBAIOT BO3MOIK-
HOCTH TIPEBPAIlleHUl d9TUX BEIeCTB C Pa3phbIBOM
noJysapHbIX cBaAse O—H, a rak:xe C—OH.

®dusuueckue cpoiictrea. MypaBbuHas, yKcCyc-
Has ¥ MPOMMOHOBAA KHUCJOTHI B OOBIYHBIX YCJIO-
BUSIX SABJIAIOTCT JKUIKOCTAMU, WMEIOIUMU
pesKuit 3amax, KOTOpble HEOTPAHUYEHHO CMEIITH-
BalOTCA C BOAOM ¢ obOpasoBaHWEM pacTBOpa.
PacrBopenuto cmocodbcTByeT 00pasoBaHME BOIO-
POIHBIX CBSI3EH MEXKIy MOJIEKYJIaMU KUCJIOTHI U
Boabl. MacasiHaA U APYTHe KUCJIOTHI C KOJTUUECT-
BOM aTomMoB KapOoHa B MOJIeKyJIaxX OO AEBATH —
MAaCJIAHUCTBIE JKUIKOCTH C HEIPUATHLIM 3aria-
XOM, IIJIOXO PACTBOPUMBIE B Bofie. BhIciiiue HackI-
IeHHbIe KapOOHOBBIe KHCJOTHI — TBepjble,
HepacTBOPMMBIE B BOJle BelllecTBa 6e3 3amaxa.

TemmepaTypbl KUIIEHUS KAapPOOHOBBIX KHCJIOT
BBIIIIE, YeM OIHOATOMHBIX CIIMPTOB C TAKUM JKe
yucyiom aromoB KapboHa B MoJieKyJiax. OTO CBU-
IeTeJILCTBYET 0 00Jiee CUIbHOM MEXKMOJIEKYJLAP-
HOM B3aMMOJIeHiICTBUY B KUCJIOTaX. Kcaum Me:xay
IBYMsS MOJIEKYJIaMU CIUPTA BO3HUKAET TOJBKO
OIlHA BOJOPOAHAS CBSI3b, TO MEXKIY MOJIEKYJIaMU
KHCJIOTHI X MOKeT ObITh ABe’:

40 H=0_
NO-H:--07

Xumuueckue cpoiictea. Kap6oHOBBIE KMCTIOTHI,
KaK ¥ HeopraHW4ecKue KUCJIOTHI, JUCCOIUUPYIOT
B BOIHBIX PACTBOpax C 0OpasoBaHWEM KaTHOHOB
T'unporeHa 1 aHMOHOB KUCJIOTHBIX OCTATKOB:

R-COOH 2 H" + R—COO".
IJIeKTPOSUTHUECKAS JUCCOIIUAIINS STUX BEIeCTB

IPOUCXOIUT BCJEACTBME Pa3pbIiBa IIOJAPHBIX
ceaseit O—H B moJiekyax.

R-C C-R.

P CocrasbTe ypaBHEHU DJIEKTPOJIUTHIECKON A1C-
coIanuyu MypaBbUHON U YKCYCHOU KUCJIOT.

! COBOKYIHOCTL ABYX COEJIMHEHHBIX MOJIEKYJ HA3BIBAIOT JUMEDOM.
JuMepsl MUKJINYECKOT0 CTPOEHUA JOCTATOUHO YCTOUUUBEI.
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Bce xap6oHOBBIEe KHUCJIOTHI ciaabbie. C pocToMm
KapOOHOBOM IlemM B MOJIEKYJaX CHJA 3TUX
KHCJIOT YMEHBIIAeTCA:

40

//O //O
H-C > CHyC{, > CHyCH-C{

“OH N

JNIABOPATOPHbIN OMbIT Ne 1

OGHapyKeHne OpraHUYeCKUX KUCNoT
B MULLEBbIX MPOAYKTaX

C mDOMOIIbIO IUIIETKY MJIN CTEKJISAHHON IIAJOYKN HaHe-
cuTe Mo 1—2 Kamim JXKUIKOTO0 MOJOUYHOKMCJIOTO MPOAYK-
Ta, COKa KBaIIIeHOI KAIlyCThI, A0JIOYHOTO MK JIMMOHHOTO
COKa Ha IIOJIOCKM YHUBepCAJIbHOT'O MHINKATOPA. M3MeHs-
eTcs JIU IIBeT MHINKATOpa B KaxKaoM cayudae? Ecau ga, To
KaK MMEeHHO?

CroenaiiTe COOTBETCTBYIOIIIE BHIBOIEI.

Pearxyuu ¢ memannamu, okcudamu, 2udpok-
cudamu, conamu. Kap6oHOBbIEe KMCJIOTHI, KAK U
OOJILIIIMHCTBO HEOPTaHUUYECKUX KUCJIOT, B3aMO-
IeHACTBYIOT C MeTaJLIaMU

Fe + 2CH,COOH — (CH,CO0),Fe + H,T,

OCHOBHBIMM OKCHJJaMW, OCHOBAHUSAMU, HEKOTO-
peIMU aM@OTEPHBIMY OKCHUJaMU U TUAPOKCHUIA-
MU, COJIAMHU CJA0OBIX KUCJIOT:

2HCOOH + Ba(OH), — (HCOO0),Ba + 2H,0;
2CH,COOH + Na,CO; —> 2CH,COONa + CO,T + H,0.

P CocTaBbTe MOHHO-MOJIEKYJIAPHOE ypaBHEHUE
peaKIuy MeTaHOBOM KUCJIOTHI C 0apuil T'UIPOK-
CHUJIOM.

Peaxyuu co cnupmamu. Kap60HOBBIE KMCJIOTHI
IpU HAJIWYUU KOHIIEHTPUPOBAHHOU CYJIb(ATHON
KHCJIOTHI B3aMMOIEMCTBYIOT €O crmpramu. IIpo-
OYKTaMH BSTHUX DpeakIuil ABIAIOTCA acmepbl'.

! TIogpo6HO 3CTephl U peakIisa acTepU(IKAIIMI PACCMOTPeHEI B § 21.
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Orcrozia 1 Ha3BaHME — PEAKI[UA ICMEPUPUKAYUL:

CH c//O H50u0coms )y o c’O +H,0
_ Skt it A St VAN _ .
* “{OH + H}0-C,H; 5 NO-CH,

YKCyCHAasl KMCJIOTa 9TUJOBBIA CIIUPT 9TUJIOBBIH acTEP
VKCYCHOM KHCJIOTHI

YcraHOBIIEHO, UTO KaKaAasd MOJIEKYJa BOJbI 00pa-
syercs 3a cueT OH-rpynnbl MOJEKYJIbI KUCJIOTHI
u aroma I'maporeHa THUAPOKCUJILHON TI'PYMIIIbI
MOJIEKYJIBI CIIPTA.

VKcycHasa KHCJIOTAa yCTOWYMBA K JEHCTBUIO
okucyaureseri. OHa He B3aUMOIENCTBYET, HATIPU-
Mep, ¢ Kaaui mepMmaHramarom. OgHaKO IIapsl
ATOU KUCJIOTHI MOJKHO MO/IKeUb Ha BO3AYXeE.

MypaBbuHasi Kuca0oTa — eUHCTBEHHasl U3 Kap-
OOHOBbIX KUCJIOT, B MOJIEKY/IE KOTOPOH MMeeTcs

anbgeruaHas rpynna —C:’I_(’) . 970 BelyecTBo, KaK 1

anbaernabl, OKUCASIETCS KaJIuih rnepmMaHraHaTom,
apreHtym(l) oKcugom B aMMuayHOM pacTBope
(Aaet peakuyuio «cepebpsiHOro 3epKasaa», puc. 45):

-0 -0
Son? [0] > HO_C‘OH’ nam H,CO5| —

— €0, + H,0,

H-C

HCOOH + Ag,0 + 2NH; 2% 2ag | + (NH,),CO;.

Mpu HarpeBaHUn ¢ KOHLEHTPUPOBAHHOMN CYJib-
¢daTHoi KMCcAoTOoN MypaBbuHasi KUC/I0Ta pasJara-
ercs Ha Kap6oH(ll) okenag v Bogy:

HCOOH 2H2504K0H) a4 1,0,

ITonyuenue. Kap6oHOBbIE KHUCIOTHI IIOJIYUAIOT
B NPOMbLULLEHHOCMU TTPEUMYIIIECTBEHHO C IIOMO-
MBI PeaKIITUNA OKUCJIEHU .

OCHOBHO# M NepCrneKTUBHbLIN MeTo 4 NoJy4eHust
YKCYCHOM M MypaBbMHOM KUCJIOT 3aK/IloYyaeTcsl B
OKMC/IEHUU H-6yTaHa U MeTaHa:

2CH3-CH,~CH,—CHj + 50, 12K
—> 4CH;COOH + 2H,,0;
2CH, + 30, -1-K5 2HCOOH + 2H.,0.
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Kap6oHOBBIe KUCIOTHI 00Pa3y0TCs IPU OKUC-
JIEHUU aJIbJeTUIOB U CIIMPTOB:

0 ,0
/0 401, .
CHg_C\H CH3 C\OH,
,0 ,0
CH;~CH,-0H %85 cu,-c 19 cpy-c .

“H ~OH

B nab6opamopuu rapOOHOBBIE KMCJIOTHI Yallle
BCETO IIOJIYYAIOT B3aMMOJIEMCTBUEM WMX COJIeH C
CUJIbHBIMU HEOPTaHUUYECKUMU KUcJa0TaMu (00bIY-
HO cyJIb(aTHOII):

2RCOONa + H,S0, —> 2RCOOH + Na,SO0,.

ITomyuaTh yKCYCHYIO KHCJOTY B JabopaTopuu
HelleiecooOpasHo, MOCKOJBKY €e B OOJIBIIIOM
KOJIMYECTBE BHITYCKAET IIPOMBIIIIJIEHHOCTD.

IIpumenenue. 113 KapOG0HOBBIX KUCJIOT OOJIbITIE
BCET'0 UCTIOJIb3YIOT 3TAHOBYIO (YKCYCHYIO) I MeTa-
HOBYI0 (MypaBbHMHYI0) KHUCJOTBHI. YKCyCHas
KWUCJI0Ta TMPUMEHAETCS B IUINEBOH, KOYKEeBEH-
HO#, XUMUUECKOI IIPOMBIILIEHHOCTH, IPU Kpa-
IIIEHUY TKaHeH, B IPOU3BOICTBE UCKYCCTBEHHBIX
BOJIOKOH, JTOMAaIlTHEM XO03dHCTBe (1151 KOHCEePBU-
poBaHUsA, B KaueCcTBe MUIIeBOU MPUIIPABLI U T. I.).
IIpOMBIIIIIEHHOCT BBIITYCKAET CTOJIOBBIA YKCYC
(BOAHBIN PACTBOP YKCYCHOM KMCJIOTHI C €6 Macco-
Boit moieit 5—10 %), ykcycHyto scceniiuio (70—
80 %), a6mounblii ykcyc. MypaBbUHYIO KHUCJIOTY
MTPUMEHSAIOT B OPraHUYEeCKOM CUHTEe3€e, TeKCTUIb-
HOM IIPOMBIIIIJIEHHOCTY, MEUITNHE, ITPOU3BOICTBE
KPAaCOK, Pe3UHHI.

BblBOAbI

KapGoHoBbIe KHCIOTHI B OOBIYHBIX YCIOBHSIX
SABJAIOTCA *KUIKOCTSIMY UJIU TBEPABIMYU BelllecTBa-
PacTtBopuMocTs MX B BOJEe yMEHbIIaeTCHA C
BO3pacTaHueM yuciaa aromoB KapGona B Mojeky-
Jax. ITU BelleCTBAa UMEIOT 0oJee BHICOKHE TeMIIe-
pPaTypsl KMIIEHH S, YeM COOTBETCTBYIOIIE CIIUPTEHI.
Kap6oHOBBIE KMCIOTHI TUCCOIMUPYIOT B BOTHBIX
pacTBopax, pearupyior ¢ MeTaJJIaMi, HEKOTOPBIMH



137.

138.

139.
140.

141.

142.

143.

144.

145.

OKCHJAMM, TUIPOKCHAAMM, COJSIMHU, a TaKKe CO
CIIUPTaMU.
B npoMbIIeHHOCTH KapOOHOBBIE KHMCJIOTHI IIO-
JIy4aroT OKMCJIEHHEM OPTaHUYeCKUX COeMHEHH.
Kap6oHOBBIE KHCJIOTHI HCIOJHb3YIOT BO MHOTHUX
chepax.

06bscHMTE, NoYemy nonsipHocTb ¢Bsa3mM O—H B Monekynax kapboHo-
BbIX KMCNIOT 60/blIAs, YEM B MOJIEKY/IAx CMMUPTOB.

3anuunTe Cxemy 3M1IEKTPOSIMTUYECKON OMcCCOoLMaLnM MPOnaHOBOWM
KncnoTbl. Kaknx YacTuL, B pacTBOpe COeAnHEHNS 60/blue — MONEKyN
KUCNOTbl WX NOHOB?

CpaBHUTE XMMUYECKNE CBOMCTBA YKCYCHOM U XNOPUAHON KUCIOT.
Hanuwute ypaBHEHNS peaKumi U fanTe Ha3BaHUSA X NPOAYKTaM:

a) HCOOH + Mg — 6) CH3;COOH + CuO —»
CH3;COOH + Mn(OH), — HCOOH + Na,Si0; —
C,H5COOH + K,CO5 — C,H5COOH + CH5;0H —

3amMeHUTe B MOHHO-MONIEKYNIAPHbIX YPaBHEHUSAX TOYKKM dopmynamu
MOHOB, MOJIEKYST U NPUBEANTE COOTBETCTBYIOLINE MONEKYNSAPHbIE
YpaBHEHUS:

a)H"+ HCOO™ — ...;

6) OH™ + C,H5COOH — ... + ..;

B) SiO3™ + 2CH3;COOH — ... +....
BnnwwuTe B cxemax npeBpalleHnit BMecTo ToueK GopMynbl coeanHe-
HWIM 1 COCTaBbTE ypaBHEHUS COOTBETCTBYIOLWMX PEeaKLUN:

a)C— CaC, - ... > CH3CHO — ... - CH;COONa;

6) C,H,; » C,H50H — CH3CHO — ... - CH3COOC3H5.
YKarKkuTe ycrnoBus, HeOOX0AnMble A1 MPOTEKAHUS PeaKLUi.
OnpenennTte MaccoByilo A0S0 YKCYCHOM KUCNOTbl B pacTBOpe, NOny-
YyeHHOM npu gobasneHnn K 100 r 80 %-ro pactsopa KMCNOTbI:

a) 100 mn BOAbI;

6) 100 1 9 %-ro pactBopa 3TOM KUCNOThI;

B) 100 mn 20 %-ro pactBopa 3TOW KUCOTbI, MIOTHOCTb KOTOPOro

1,026 r/mn.

Kakyio Maccy pactBopa HaTpuh rmapokcuaa C MaccoBOW Aonen
wenoyun 20 % Heob6xo0aMMO B3ATb AN1s HeUTpanusdauumm 50 r pactBopa
NPONaHOBOM KMCNOTbl C MAacCOBOW A0JIEN KUCNOThbI 7,4 %?
Kakum o6bemoMm Boabl cneayeT pa3dtaBuTb 150 M YKCYCHOM 3CCEH-
LMK (pacTBOP YKCYCHOM KMCNOTbI C ee MaccoBow gonen 70 %, umeto-
Wmit nnotHocTb 1,07 r/cM®), 4To6bl NPUIrOTOBUTL PacTBOP C Macco-
BOW [10/1€M YKCYCHOW KMUCNOTbl 5 %?
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146. B cmecb MypaBbMHOW M YKCYCHOWM KUCIOT maccon 15,2 r gob6asunu
M36bITOK LIMHKa. MNpKn 3TOM Bbigenunnock 3,36 nrasa (H. y.). Onpeagenu-
Te MacCOoBble JOSIN KMCOT B CMECH.

PeweHue 3apav
NpPU HaIM4YUU NPUMeceun
B peareHrtax

Puc. 51.
CopepkaHue
npumecemn

B XMMUYECKOM
peakTtuBe

126

MaTtepuan naparpada noMoxKeT Bam:

> BbIYUCNIATL KOJIMYECTBO BELecTBa, Maccy Win
06beM MpojyKTa peakLumn ¢ UCMONb30BaHUEM CBe-
JIEHWI O COAEPIKaHUM NPUMECEN B peareHTe;

> onpeaenstb MaccoBylO OO NPUMECE B peareHTe
Mo WM3BECTHbIM KO/JMYyecTBam BellecTBa, Maccam
un o6beMam peareHTa v NpPoayKTa peaKLuu.

BrI 3Haere, 4To a0COJIIOTHO YUCTHIX BEIIIECTB He
6niBaeT. He TOJILKO IPUPOJHBIE BEI[eCTBA, HO U
MoJIyueHHbIe Ha 3aBOaX, B JIaOOPATOPUSIX COAEP-
JKaT TOCTOPOHHWE BeIecTBa, WU MpuMecu. B
HEe3HAUYUTEJIHLHOM KOJUYEeCTBE IPUMECU UMEIOTCS
B XMMHWUYECKHX pPeaKTHBaX; OHM IIOMAJAI0OT MIPU
IIPOU3BOJICTBE PEAKTHUBOB, UX XPAHEHUM, UCIIOJIb-
3oBauuu (puc. 51). ITosTomy mepexn mpoBegeHUEM
XUMUYECKOH PeaKIliy C IeJIbI0 TOJTyUYeHU A 3a1aH-
HOM Macchl Wi 00'beMa OIPeieIEHHOTO BelllecTBa
Heo0X0MMO VUNTHIBATh COMePIKaAHMe TpruMeceit B

Kaniit xnopupg, y % He meHwe 99,8
Lomiwku, y % He Binblue
Hepozy. y Boai peqosuHn 0,003

Hatpiit 0,2
Cynbdatu 0,002
Docdatn 0,0005
Kanbuii 0,001
MarHiii 0,0005
Bapiit 0,001
Bamki meTann 0,0005
Depym 0,0001




pearenTax. I1Jid TBEPABIX U KUIAKUX BEIIECTB YKa-
3BIBAIOT MAaCCOBBIE JOJIU TIPUMeECEH, a MJid TasoB,
KaK IIpaBUJIO, — O0'bEeMHBIE JOJIN.

PaCCMOTpI/IM, KaK BBIIIOJIHAIOT BBIUMCJIEHUA 110
XUMHUUYEeCKM YpPpaBHEHHAM, KOorjga peareHThl
NMEIOT ITPUMeECH. yCJIOBI/IMCH, 4TO 9TU IIPMECH He
IIPMHUMAIOT y4aCcTue B peaKIInAX.

3A/[JAYA 1. KaKori 06beM Bogopoaa BblA€INTCS (H. y.) NpU B3auMOZENCTBUN
1,25 r marHms ¢ JOCTaToYHbIM KOJIN4€CTBOM 3TaHOBOM KNCJI0-
Thbl, €CJIM MaccoBas 4oJis1 npumMmecel B metasne paBHa 4 %?

HaHo:

m(Mg c mpum.) =
=1,25r
w(mpum.) =4 %
H.Y.

V(Hp) —?

PewweHne

1. OmpenenssieM MaccOBYIO MHOJII0 MATHUS B
obpasie MeTajIa, CoAepKaIleM IPUMEeCH:

w(Mg) =100 % — 4 % =96 %, wu 0,96.

2. PaccuurbiBaeM Maccy 1 KOJIMUYECTBO BEIIleCTBa

MarHus (6es mpuMeceii):
m(Mg)=1,25r-0,96=1,2r;

m(Mg) 1,2

MMg) 24 r/Momb

3. Haxonum o0beM Bomopoia MpU HOPMAJIbHBIX
YCJIOBUSX. YUUTLIBAEM, UTO B COOTBETCTBUU C
XUMHUYECKUM ypaBHeHHeM 1 MOJIb MarHms
BoITecHseT 1 mosb uiu 22,4 J1 (H. y.) Bomopoja:

n(Mg) = = 0,05 moJIb.

0,05 mouib X1
Mg + 2CH,COOH — (CH;C00),Mg + H,T;
1 moanb 22,4 1

x=V(H,)=0,05-22,4=1,12 ().
Orset: V(H,) =1,12 n.

3AZJA4A 2. B pesynbrate cropaHusi 6,15 r ataHona, cogep<aBLUEro npu-
mecb BoAbl, obpa3oBasiocb 5,6 n1 yrnekucnoro rasa (H. Y.).
Onpeaenntb MaccoByo 0110 NPUMECH B CIUPTE.

HAaHo:
m(C,H;OH

C IpuM.) =
=6,15r
V(COy, H.y.) =
=5,61

w(mpum.) — ?

PeweHne
1-ii cnoco6
1. CocraBiasieM ypaBHEeHUE PeaKIIN:

C,H;0H + 30, — 2CO, + 3H,0.
2. Haxoaum KOJIMYECTBO BEIeCTBA YIJIEKUCJIIO-
ro rasa:

n(CO,) = 5,6 a1

22,4 n/monb

V(CO,)
VM B

= 0,25 MoJb.
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3. OmpenesisieM KOJUYECTBO BelllecTBa crnupra (6es
IIPUMEeCH BOJBI).
ITockonbKy 13 1 MOJIb CIMPTA B COOTBETCTBUU C
XUMHUYECKUM ypaBHeHUeM oOpasyeTcs 2 MOJIb
(T. e. BABOE 0OJIbIIIE) YTJIEKHUCJIOr0 ra3a

X MOJIb 0,25 moib
C,H.OH + 30, — 2CO, + 3H,0,
1 mosb 2 MOJIb

to x = n(C,H;,OH) = % n(CO,) =
= % 0,25 moup = 0,125 moJib.
4. Haxomgum maccy criupra (6e3 mpuMecH BOIbI):
m(C,H;0OH) = n(C,H;OH) - M(C,H,OH) =
= 0,125 moab 46 r/™moab = 5,75 .
5. PaccuuTsiBaeM MacCy ¥ MAacCOBYIO JOJ0 IPUMECH
BOJLI B CIIAPTE:
m(upum.) =6,151—-5,75r=0,4 13
m(mIpumM.) 0,41
wmpnM.) =~ OH ¢ npua) 6,151
=0,065, niu 6,5 %.
2-it cnocob
1. Oupenensem maccy caupTa (6e3 mpumecu), KOTO-
PBIl BCTYIIMJ B peakiiuio. JJisg 9TOTo cocTaBasieM
ypaBHeHUE PeaKI[uU C COOTBETCTBYIONUMU 3aTIu-
cAMU HaJ 1 oA GOpMYyJIaMU BeIecTB:

xXT 5,6 11
C,H,OH + 30, — 2CO, + 3H,0
46 T 222,40

(46 r — macca 1 mousb cnupra, a 2°22,4 1 —
o0beMm 2 mons CO, pu H. y.).
Orcroza

x = m(C,H,0H) = 46r-5,6 1

222,41
2. BeruucisieMm MaccoBYIO IOJIIO CIUPTA B €T0 CMECH C
IpuMechio (BOJOM):
m(C,H-OH 5,75
W(C,H;0H) = m(CzH(502H50 Hp)I/IM.) = 6,151
=0,935, nam 93,5 % .
3. Haxomum MaccoByIO JOJIIO IPUMECH BOAEI B CITIPTE:
w(mpum.) =100 % — 93,5 % =6,5%.

OrBet: w(npum.) = 6,5 %.

=5,75T.
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147.

148.

149.

150.

151.

152.

153.

BblBOAbl

KoanuecrBennsie pacuyeTbl XHUMHUYECKUX IIpe-
BpalleHU#l C y4acTueM BelecTB, COAePIKaIlUX
npuMecH, IPOBOIAT B [Ba dTana. CHavaa onpeme-
JAKT Maccy, 00beM HIH KOJUYECTBO Belrecrna
peareHTa 0e3 mpumeceii, a 3aTeM, II0 YPaBHEHUIO
peakiuu, — Maccy, 00beM HJIH KOJMIECTBO Belle-
CTBA IPOIYKTA.

KaKkylo MakcuMasbHyl0 Maccy STaHola MOMHO Monyd4uTb u3 25 m*
3TEeHa (H. y.), €CNK 3TOT YrNeBoaopoa coaepKuT 8 % ataHa?

Mpwn pernppataumm 16,7 r nponaH-1-ona, coAeprKallero nNpMmech
BOAbl, 06pa3oBanock 5,6 11 yrnesoaopoaa (H. y.). OnpeaenuTte macco-
BYIO JOJIO BOAbI B CriMpTe.

Copeprkan 1 GeHon 3aMETHOE KONMYECTBO NPUMECEN, eCnu AN peak-
LMK € HaTpueM B3ann 23,6 1 peHona, a nonydmnun 29 r peHonata?
KaKylo MakcuMasnbHyto Maccy aTaHans MOXHO Nony4mntb U3 20 I Kanb-
UM Kapbuaa, B KOTOpoM coaepuntea 12 % npumecen?

Kakon o6beM Bogopoaa (H. y.) BbIAENUTCS B pe3ysibTate B3auMoaemn-
CTBMS 2 I INTUS C OCTATOYHbIM KOMMYECTBOM MYpPaBbMHOM KUCMOTbI,
ecnn MaccoBas Aonsa npumecen B metanne paBHa 3 %?

BblyncnmMTe MaccoByto LOMO MPUMECEN B 3TEHE, ECNU AN peaKkLun ¢
6pomMomM B3snu 3,7 I 3TOro rasa, a npopearvposasno 20 r 6poma.
HanguTte maccy yrnekucnoro rasa, 06pa3oBaBLIErocs Npu CUraHnm
1 T yrns B 36bITKE BO3Ayxa, €CNM CyMMapHas MaccoBas [0/5 BCex
3N1EMEHTOB B yrne, kpome KapboHa, coctaBnsna 10 %.

JcTepbl

Martepuan naparpada noMmoxKeT Bam:

> pasfiMyaTb 3CTEePbl CPEAN APYrUX COEAUHEHWN;

» COCTaBATb GOPMY/ibl ICTEPOB M Ha3biBaTbh 3TU Be-
LecTBa;

» y3HaTb O CBOMCTBAX M MOJy4EHMUU ICTEPOB.
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3amax MHOTHX I[BETOB, ILJIOLOB, (PPYKTOB, ATO
00yCJIOBJIEH HaJWuYMeM B HHUX OPTraHUUYECKHuX
BEIIECTB OIIPeeIeHHOTO KJIacca — 39CTEPOB.

JcTepsl — MPOU3BOJAHBIE KAPOOHOBBIX KUCJIOT, B MOJIEKY-
Jax KOTOPBIX aToM I'maporeHa KapOOKCUIbHOM T'PYIIIIHI
3aMellleH Ha yrieBOJOPOJHEIH 0CTaTOK."

Oo61as ¢gopmyJia 5cTepoB — R-— c? ,y AN

NO—R
R—-COOR'.
IMonyuyenue. AcTepbl 00pPA3yIOTCA TPU Bl3auU-
MOJefCTBUY KapOOHOBBIX KHCJOT CO CIIMPTAMU
(§19):
/0 H,S0,(rony.)
OHyClom+ Hilo-om, & CHiClo gy, RO

KucJjora CIIAPT aCcTep

Takue peakium, KaK BaM H3BECTHO, HA3LIBAIOT

Jcrepsl peaknuamu screpupuranuu. OHU ABIAIOTCA
00paTUMBIMU; OSHOBPEMEHHO C IIPAMOI peaKIu-
R— C\O -R’ el mpoTexaer obpaTHas — B3auUMOIENCTBUE

acTepa ¢ Bogoii. UTobOwl JocTHYb 6oJiee IIOJHOIO
IIPeBPAaIlleHNsI KMCJIOThI U CIIMPTA B 5CTEP, PeakK-
IIMOHHYIO CMEeCh HAI'PEBAIOT AJA yAAJeHN [IapOB
OJHOT'O 13 MPOAYKTOB PeaKIlI.

Peaknuu oO6MeHa Me:KIy BelIeCTBOM M BOJAOH Ha3bIBAIOT
peaxknuamMu 2udponusa.

Haspanusa. CucremaTnuyecKre Ha3BaHUS CTe-
POB cocTodaT M3 AByX uacrteii. IlepBoil uacTbio
ABJIsETCA Ha3BaHUe YIJIeBOLOPOAHOTO OCTATKAa B
MOJIEKYJIe COOTBETCTBYIOIIIETO CIIPTAa, & BTOPOM —
Ha3BaHUe YTJIEBOAOPOAA, OT KOTOPOTO IIPOUCXO-
OUT KUCJIOTA, C cy(pPuKCcoOM -oam:

CHs~ C\o CHs.

MEeTHuJISTaHoaT

! Panbiiie Takue coeunHeHNA Ha3bIBAIU CJIOKHBIMU C-)q)I/IpaMI/I.
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Puc. 52.
LLlapocTepx-
HeBasi Mojenb
MOJIEKY/bI
MeTunaTaHoarta

Puc. 53.
MpupopHbie
MCTOYHUKHU
acTepos

B mpyrux HasBaHHAX 35CTEPOB MCIIOJIL3YIOT
Ha3BaHUE YIJEBOJOPOJHOTO OCTATKA MOJEKYJIbI
cuupTa ¥ HasdBaHMWE KapOOHOBOM KUCJOTHI (MU
ee ocraTtka). Hampumep, actrep CH3COOCH;
(puc. 52) Ha3LIBAIOT METUJIOBBIM 3CTEPOM YKCYC-
HOI KMCJIOTHI MJIU METUJIAIleTaTOM.

J

P [IpennokuTe A BTUANPOIAHOATA APYroe
HasBaHUE U N300PA3UTE CTPYKTYPHYIO GOpMy-
JIy MOJIEKYJIBI COeTUHEHU .

Ceoticmeéa. Ictepbl ¢ HEOOJBIINMU MOJIEKY-
JISPHBIMHU MACCaMM SIBJSAIOTCA O€CIBETHBIMU
JETYUYUMHU JKUAKOCTAMU IIPEUMYIIEeCTBEHHO
C IPUATHBIM 3amaxom. Tak, MeTUJIO0yTaHOoAaT
CH;CH,CH,COOCH; mmeer apomar s670K, 0y-
tuisranoar CH;COOCH,CH,CH,CH; — rpymr,
stunbyranoar CH;CH,CH,COOC,H; — ananaca,
a 6emsuirsranoar CH;COOCH,CqHs — xacmmHa
(puc. 53). OcTephl ¢ HECKOIBKUMU AECATKAMU
atromoB KapOoma B MOJIeKyJaX — TBepAble Be-
IecTBa, He WMeInue 3amaxa. Takue 3cTepbl

dcTephl

r-c22
~O-R'

%
i
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310 HTEepecHo
Hewnacsor-
MIeHHBII

aCcTepP METUJI-
MeTaKpuaaT
HUCIIOJb3YIOT

B IIPOM3BO/ICTBE
OpPraHnuYecKoro
CTeKJa.

BXOJSAT B COCTAB MUYEJHNHOr0 BocKa (00JIbIlle BCero
B HeM actepa C;;H3;CO0C;,Hg;, npousBogHOTO
MaJbMUTUHOBON KUCJIOTHI).

MoJieKyabI 3CTEPOB HE COAEPIKAT TUAPOKCUIb-
HBIX TPYIN W HE MOTYT 00pas3oBLIBATEH BOJAOPOL-
HbIe cBA3U. [109TOMY 9THU BelllecTBa HEPACTBOPU-
MBI B BOJIe, HO DPACTBOPSAIOTCA B OPraHUYECKUX
PacTBOPUTEIAX.

AcTepbl MeIJIEHHO B3aMMO/IeHCTBYIOT C BOJOI,
T. e. MOABepralwTcA TUApoausy. Ilpu Haauuuu
KUCJIOT MK Imesoueit’ CKOPOCTh 3TOI peaxIuu
BO3pAacCTaer.

P CocTaBbTe ypaBHEHNE PEAKIIUY TUAPOIN3A Me-
TUJIIPOIaHOATA.

9cTepbl — ropioUMe BeIlecTsa.

IIpumenenune. HexoTopbie scTepbl KapOOHO-
BBIX KHCJIOT SBJISIIOTCS KOMIIOHEHTaMU JIYXOB,
KOCMETHUYECKUX CPEeJCTB, GPYKTOBBIX dCCEHIUIMA.
Iruaamerar ¥ dTUIAPOPMHUAT CIYKAT PACTBOPU-
TEJSIMU I KPACOK U JaKOB.

BblBOAbI

JcTepsl — MPOU3BOTHBbIE KAPOOHOBBIX KHCJIOT, B
MOJIEKYJIaX KOTOPBIX aToM I'maporeHa kapOok-
CHJIBHOW Tpynnbl 3aMelleH Ha YTJIeBOJOPOIHBII
ocraTtok. O6mas ¢gopmyaa screpoe — R—COOR'.
MHorue 3cTepbl pacIIPOCTPAHEHBI B IPUPOJIE.

JcTephl ¢ He0OJIbIIHMMYU MOJIEKYJISIPHBIMYU MAaCCaMuU
SIBJIAIOTCA OECIBETHBIMM JIETYYUMU SKUTKOCTIMM,
00BIYHO ¢ IPUATHBIM 3antaxoM. OHU PacTBOPAIOTCA
B OPraHUYECKHX PACTBOPUTENAX, IOABEPraroTcs
THIPOJIU3Y, TOPAT. ICTEPHI 00Pa3yIOTCA IIPU B3au-
MOJEHCTBUU CIIUPTOB C KAPOOHOBHIMHU KMCJIOTAMH.
Hx ucnmoas3yioT B mapdiomepuu, KOCMETHKe, B
KadyeCcTBe MUIIEBhIX J00aBOK.

! B miesiouHO cpejie IpU FUAPOJIN3e 3cTepa o6pasyeTca He KapOOHOBaS

Kucjora, a ee COJib.
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154. Hangute cooTBETCTBUE:

dopmyna coeguHeHUs Knacc coeanHenni
1) H-COO-CHg; a) KapboHoBas KMUCNoTa;
2) CH3;—-COO0-H; 6) acTep.
155. Hangute cooTBETCTBUE:
dopmyna actepa HasBaHne actepa
1) C,H5COOCHS; a) 6yTMnaTaHoar;
2) CH3;COOCH,CH,CH,CHs; 6) MeTUANponaHoar.

156. U3 npuBeneHHbIX GopMyNn BbiGEPUTE TE€, KOTOPbIE NMPUHAAIEXaT acTe-
pam, 1 JanTe 3TUM BelLeCcTBaM CUCTEMATMYECKNE Ha3BaHUS:

//O //O
8) CHs=CH~C{ (15 B) CHa=CH,~C{ )\
6) H-c?° ; r) CHs—O—-CH
NO-C,Hs' 3 3

157. CocTaBbTe CTPYKTYPHbIE GOPMY/bl MOMEKY TAKUX 3CTEPOB:
a) byTuiMeTaHoarTa;
6) aTundopmmnaTa;
B) NPOMWIOBOIro actepa MypaBbUHOMN KUCIOTbI.
158. HanuwunTe ypaBHEHUS peaKLni:
a) acTepudurKalmm ¢ y4acTMeM nponaH-1-ona 1 3TaHOBOW KUCNOThI;
6) rmaponn3a MeTUaNponaHoaTa;
B) FOPEHUSA MeTUIMEeTaHoaTa.
159. CocTaBbTe ypaBHEHWS peaKL M, C MOMOLLbIO KOTOPbIX MOXHO OCyLLe-
CTBUTb TaKWe npespalLeHuns:
CH5;0H — HCHO — HCOOH — HCOOCH5.
160. Kakast macca meTaHoNa 6bla B3sTa s Nolyd4eHns MeTunbyTaHoara,
ecnu obpasoBanock 20,4 r acTepa, a npopearmposano 80 % cnuprta?

4 )

ANA NIOBO3HATE/TIbHBIX

HuTpornnuepuH

3cTepbl MOryT 6bITb 06pa30BaHbl HE TOJIbKO KapBOHOBbLIMKU KUC/IOTa-
MW, HO Y HEOPraHWMYECKMMU OKCUIeHcoAepKallnMmm Knucnotamu. Cpeam
HUX — 3CTEp rmLepona U HUTPATHON KMCNOTbI, TPMBUANbHOE Ha3BaHWe
KOTOPOro — HUTPOMIULIEPUH. 3TO COeMHEHME NCNONb3YIOT A/1 U3roTOB-
NIeHUs AMHaMKTa; OHO SIBASETCH OAHWM M3 CWUIbHENLIMX B3PblBYATHIX
BellecTB. [MpoMblLLIEHHOE NPOM3BOACTBO HUTPOMIMLEPUHA CBA3AHO C
MMEHEM LUBEACKOro uaobpetartens u npeanpuHmumatens A. Ho6ens (oH
QHosan Npemu1to, KOTopyto no3aHee Ha3Bann HobenescKkown). /
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/Bo,quM pacTBOp HUTPOIIULEPUHA C ero maccoBon gonen 1 %,\a
TaKxe TabneTku, cogepralume aTo CoeAMHEHNe, MPUMEHSIOT B MeAULIN-
He KaK cocyaopaclunpstollee CpeacTao.

HutpornnuepunH — MacnsiHUcTas XuAKocTb 6e3 3anaxa. Belwectso
NoJly4atoT, OCYLECTBASAA PeaKLUMIO MMLEepPona CO CMEChIO KOHLEHTPUPO-
BaHHbIX HUTPATHOM U Cy/ibpaTHOM KUCOT:

C3Hg(OH)5 + 3HONO, 2594, ¢_H.(ONO,), + 3H,0.
Mpwn HarpesaHuM UK cnabom yaape HATPOrIULEPHUH B3PblBaeTCS:
\_ 4C3H5(ONO,)3 — 12C0,T + 6N, T + 0,1 + 10H,07. )

2 Xupbl

Matepuan naparpada noMoxeT Bam:

> BCMNOMHUTbL COCTaB U CBOMCTBA KMPOB;
> MONY4YUTb HOBYIO MHGDOPMALIMIO O XMUPaX U UX PONU B
opraHuame.

Br1 osmakomuiuch ¢ skupamu B 9 xKiaacce. OHu
pacmpocTpaHeHbl B IPUPO/e U BMeCTe ¢ OeKkaMu
¥ yTJIeBOJlaMU COCTABJISIOT OCHOBY HAIIIEr0 MUATA-
Huda (puc. 54).

JKupsl — 3cTepsl riamieposia M BBICIIHX KapOOHOBBIX
KHCJIOT.

Puc. 54.
Hupbl
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STI/I COoOeIMHEHUA eIlle Ha3bIBAIOT mpuzjiuuepu-
damu, TOCKOJBKY MOJIEKYJIa KHUPA COMEPIKUT
TPU KHUCJOTHBIX ocTaTKa (puc. 55).

Puc. 55.
Mogenb
MOJIEKY bl
Tpurnuuepuaa

rae R, R, R" — yrjieBOZOPOLHbIE OCTATKI MOJIE-
KYJI Pa3HBIX KUCJIOT.

IIpuponnubie KUPHI ABIAAIOTCA TPOU3BOAHBIMU
BBICHINX (3KUPHBIX) KapOOHOBBIX KHCJIOT, MOJE-
KYJIbI KOTOPBIX, KaK IIPaBUJIO, MMEIOT Hepa3BeTB-
JIEHHOE CTPOeHUE U YEeTHOe KOJHMUECTBO aTOMOB
Kapb6oma.

Cpenu 9Tux KHUCJIOT —

o naavmumunosas C,;Hz,COOH,
unu CH;—(CH,),,—COOH;

e cmeapuHnosasa C,;H;;COOH,
nimu CH;—(CH,),,—COOH;

e osneunosas C,;H;3COOH,

nnmu CH;—(CH,),~CH=CH—-(CH,),—COOH;
o aunonesasn Ci;H;;COOH,

nnmu CH;—(CH,),~CH=CH-CH,-CH=CH-

—(CH,),—COOH;

e saunonernosas C,;H,,COOH,
nnmu CH;—(CH,—CH=CH);—(CH,),—COOH.
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B xupax Bcerza coaepsKaTcs IIPUMeCHu —
JKUPHBIE KUCJIOTHI, ButamMmuusl A, D, E, F, npyrue
oprammyvecKue BellecTBa, BOAA.

YIPAXXHEHUE. CocTtaBUTb CTPYKTYPHYI0O POpMyny MOJIEKY/bl Kupa, B
KOTOPOM MMEITCS OCTaTKM MOJIEKY/T NajbMUTUHOBOM,
cTeapuHOBOM M 0JIEMHOBOM KUCJIOT.

PeweHne

3anuceiBaeM CTPYKTYPHYIO GOPMYJIY MOJIEKYJIbI TJINIlepoJa, a
"HanpoTus Kaxxaoi OH-rpynmnesl — CTPYKTYPHYIO (GOpPMYyJIy MoJIie-
KYJbl COOTBETCTBYIOIEeHl KapOOHOBOW KUCJIOTHI. 3aTeM yaajaseM
aToMbl ['maporeHa u3 THUIAPOKCUJIBbHBIX TPYII MOJIEKYJbI
rauiiepojia, OH-rpynnbl M3 MOJEKYJ KUCJIOT (3TH aTOMBI U
I'PYIIIIBI ATOMOB BBIZEJE€HBI KPACHBIM IIBETOM) U COeIUHAEM MOJIY-
YeHHBI€ OCTATKM UePTOUKAMU, UMUTHUPYIOIIUMU IIPOCThIe KOBAa-
JIEHTHBIE CBS3U:

9N
HO /C —Cy5Hs
CHz—OH NaJbMUTUHOBASA KUCIOTA CHz_O_% - Cl5H31
ON ‘ 0
CH-OH  __ ~ C~Cy:Hys = CH—0-C—Cy7Hg;
CTeapHHOBaA KHUCJIOTa (¢
CH,-OH o CH,~0—C—Cy7Ha
TIAIEepOJI A
C-C/H 0)
HO” 17l TPUTJIUIIEPUL

OJIEMHOBaA KHCJIOTA

Eciz B MmoJsiekyJie Kupa BCe YIJIeBOIOPOJHBIE
OCTATKH IPOUCXOIAT OT CTEAPUHOBOM KMCJIOTHI,
ero Ha3bIBAIOT TPUCTEAPUHOM, a €CJU 9TO OCTaT-
KU OJIEMHOBOM KMCJIOTHI, — TPUOJEHUHOM.

Knaccugurayua. Pasznnuaior XUBOTHBIE U
pacTuTeabHBIE JKUPHI.

W3 JcusommubLx Hupo8 MBI Uallle BCETO YIIO-
TpebsigdeM B IHUINY CJIWMBOYHOE MACJIO, CBUHOE
CcaJjio U rOBsKUH :KUP. B X cocTaB BXOAAT Ipen-
MYIIIeCTBEHHO TPUIJIUIEPUILI HACBIIIEeHHBIX
KHCJOT — CTEeapuHOBOW U IaJbMUTHUHOBOI.
JKupbl MOPCKUX MJIEKOIUTAIONINX U PBIO SBJISA-
IOTCSA IIPOU3BOAHBIMU HEHACBHIIEHHBIX JKUPHBIX
KWCJOT, B MOJIEKYyJIaX KOTOPBIX MMeeTCd KaK
MUHUMYM UYeThIpe JBOMHbBIEC CBA3MU.
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Puc. 56.
MonynspHbie
pacTuTenbHble
macna —
O/IMBKOBOE

M NOACO/IHEYHOE

Baxkuelitnue pacmumenvHbsie Hupv. — TOA-
COJIHEUYHOe, OJIUBKOBoe (puc. 56), KyKypysHoe
macaa. OHH cogep:KaT IIPEUMYIIeCTBEHHO
TPUTIUIEPUABI HEHACBIIIIEHHBIX KUCJIOT — OJIEU-
HOBOM M JamHOJIeBOM. OZHAKO B KOKOCOBOM U
MajJbMOBOM KHpaXxX IIpeodagaioT 3CTephbl HACHI-
I[eHHBIX KUCJOT.

Ddu3uueckue c6olicmeéa. BonbITTHCTBO YKUBOT-
HBIX JKUPOB — TBepIble BeIlecTBa, a B OPraHusa-
MaxX MOPCKUX MJIEKOMIUTAIOIIUX 1 PHIO COmep K aT-
cs JKUIKWEe KUPBI. PacTUTeNbHbIE JKUPHI, 3a
WCKJIIOUeHNEeM KOKOCOBOTO U I1aJbMOBOTO, —
SKUIKOCTHU.

JKup He mMMeeT MOCTOSHHOW TeMIIEPATYPbI
ILJIaBJI€HUSA, TMOCKOJBKY SBJIAETCA CMEChIO pas-
JIUYHBIX TPUTJIUIEPULOB; OH ILJIABUTCA B OIIpee-
JIEHHOM TeMIIepaTypHOM WHTepBaJe.

JHKupsr jerue BOABI, HEPACTBOPWMMBI B HeEW,
HO XOPOIIIO PacTBOPAIOTCA B OeH3mHe, OeH3€eHe,
OIUXJIOPOdTaHe W MHOTHUX APYTUX Opramuye-
CKUX pacTBOpuUTeasix. HeKoTopble pacTBOPU-
TeJW HUCIOJL3YIOT INPH UYNUCTKe TKAaHel OoT
JKMPOBBIX IISTEH.

JHKungxue Kupbl 06pasyoT ¢ BOJON dMYJIbCUMH.
Takyioo 5MYJAbCUIO0 MOYKHO IIOJYUYUTh, €CJIU
WHTEHCUBHO BCTPAXUBATDH PACTUTEIHHOE MACJO C
Bomoii. OHa ObICcTPO pacciiamBaeTcdA. [ocTaTouno
YCTONUYMBOM 9MYJIbCUEH SBISAETCSI MOJOKO.

Xumuueckue ceoticmea. I3 1moBcenHeBHOU
JKU3HM BaAM WM3BECTHO, UTO KUPBI CO BpeMeHeM
npuobpeTaT TOPbKUHA BKYC (9TO — pea3yJabTaT
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Puc. 57.
B3aumogencraue
NoACONHEYHOro
macna

c 6pomHoOMn
BOAOM

WX OKUCJIEHU), a IPU CUJIBHOM HarpeBaHUU Pas-
JIararoTCs.

+Kuphl, Kak u scTephbl OJHOATOMHBIX CIIMPTOB,
B OIIpeJleJIEHHBIX YCIOBUAX IIOABEPTralOTCA TUIPO-
Jau3y, a Te, B MOJIEKYJIaX KOTOPBIX MMEIOTCS
OCTaTKU MOJIEKYJ HEHACBINIEHHBIX KUCJOT, COe-
IUHSAIOTCS C BOJOPOIOM, rajorenamu (puc. 57).

MoACO/IHEYHOE
macsno

>

pacTtBop Br,

T'udpoaus Hupoé — OAWH M3 BaKHBIX ITPOMBIIII-
JIEHHBIX IIpolteccoB. JKuphI B3amMoeiCTBYIOT C
BOASHBIM ITapoM mpu remieparype 200—250°C u
mapaerHuu 20—25 aT™ WM IpU HAJIWUYUU KaTa-

JIN3aTOPOB:
*up + Boaa LMKy rnyuiepon + BbICWIME KUCNOTbI,
(|3H2--O—(”3—R H-OH CH,—-OH R —%— OH
CH-O0-C-R' + H+OH Lpmmik, CH-OH + R—-C-OH
‘ O 0
CHz"O_%_R” H-+-OH CH,-OH R"—%—OH
(0] (0]
Tpurannepus (MKup) TJIMIEPOJI  BBICIINE KUCJIOTHI
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Ecau sTu peakIiuu OCyIeCTBISATh IPU Harpe-
BAaHMU W HAJUUYUU IeJ0OYU, TO BMECTO BBIC-
IIUX KUCJOT o0pasyioTcd ux couu (MbLiad). Coor-
BETCTBYIOIIIMI IIPOIleCC HAa3bIBAIOT OMblLACHUCM
HCUPos.

P CocTaBbTe ypaBHEHNE PEAKIIUY TPUCTEAPUHA C
HaTPUU TUAPOKCULOM.



T'ugponus KUPOB MPOMCXOAUT M B JKUBBIX
opranusMax. B HeM IpMHUMAIOT yUyacTue 0codbIe
KaTaau3aTopbl — (epMeHTEI (c. 226).

T'udpuposanue. JKupbl, ABIAOIINECT IPOU3-
BOJHBIMY HEHACHIIIEHHBIX KUCJIOT, BCTYIAIOT B
peaknuy, xapakTepHble s ankeHoB. OHu, B
YaCTHOCTU, COENUHAITCA ¢ Bomopoaom. Ilpm
MPONYyCKaHUM 9TOr0 rasa B Harperoe no 160—
240 °C pactuTenbHOE MaCJ0 TPU HAJTUYNU KaTa-
JIM3aTOpa IIOCTEIIEHHO 00pa3yeTcA TBEPIbIH KU,
TIOXO0KUU Ha }KUBOTHBIN:

XUOKUN XKUP + BOOOPOL i) TBEPAbIN XUp,

CHz—O—(l-T‘— (CHg) 7_CH=CH_(CH2)7_CH3

0 .
CH—o—%—(CH2)7—CH=CH—(CH2)7—CH3 + 3H, BN,
0
CHz—O—(Hj—(CH2)7—CH=CH—(CH2)7—CH3
TPUOJIENH
CHZ—O—(Hj—(CHz)7_CH2_CH2_(CH2)7_CH3

9710 MHTEpPECHO
YT006BI
n36exaThb
II0ABJIEHU A
ropeuu

B ITNIINE€BBLIX
JKUpax, K HUM
I00aBJISIOT
AHTUOKCH-
OaHThI.

(0]
CH—O—(ﬁ— (CH,)—CH,—CH,—(CH,);—CHj3.

CH,~0~C~(CH.);~CH,~CH,~(CH.);~CH,

TPUCTEAPUH

CwmernuBas MOJYUYEeHHBIA TBEPABIHA JKUP C MOJIO-
KOM, CJIWBOYHBIM MAacCJOM, HEOOJBIITMMU KOJIU-
yecTBaMu BUTaAMIHOB A 1 D, mosrygyaroT Mmaprapus.
TBepAplli JKUP TaKyKe WMCHOJBL3YIOT B TeXHUUE-
CKUX IIeJIAX, B KAUeCTBE CBHIPbA IJIA ITPOU3BOJ-
CcTBa MbLIA.

Oxucnenue. KoHTaKTUDPYA C BJIAKHBIM BO3IY-
XOM, JKUPBI ITOJBEPTAIOTCA TUAPOJIN3Y U OKUCJIIA-
oTcsa. [IpofyKTeI 3TUX TPEBPAIeHUN — aJIbJeTu-
IbI, IPYTHE BEIeCTBA C MEHBIIUM KOJMYECTBOM
aromoB KapboHa B MoJieKyJjiax. BOIBIIIIHCTBO UX
MMeeT HeIIPUATHBIN 3aIlaX U TOPbKUN BKYC.

HewnaceimeHable KUPHI OKUCJIAIOTCA KaJUH
TIepMaHTaHATOM, JPYTUMU OKUCIAUTENAMU. ITOT
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IpoIlecC MEIJIEHHO IIPOTEKAeT U C ydacTueM
KHCJIOPOJa BO3AyXa; B peayJbTaTe PacTUTEb-
HBbIE MacJia 3aTBePAeBaioT (CJIOBHO BBICHIXAIOT).

IIpu momKUranuy KUPGI TOPSAT Ha BO3AYyXe.

IIpumenenue. OcHoBHaA cepa HCIOIH30BA-
HUSA JKUPOB — MUINEBasA MPOMBINLIEHHOCTE. ITU
BelllecTBa IPUMEHSIOT B IIPOU3BOACTBE KOCMETH-
YeCKUX CPeJCTB, MeAuIlnHe, TeXHuKe. V3 :KXupos
IMOJIy4aloT TJIHIEPOJ, BBICIINEe KapOOHOBBIE
KHCJIOTHI, MBIJIO, IPYTHE BelllecTBa.

Buonozuueckasa ponw. Ilpu mosHOM OKUCJIE-
HUM KUPA B OPraHU3Me BhIe/IsieTCA BABOe 00JIb-
IlIe PHEPTUU, YeM U3 TAKOH Ke MacChl 0eJIKa WIu
yriaeBoma. JHKUpBI comepsKaTcad B KJIETOUHBIX
MeMOpaHax, SBJISIOTCS TEILJION30JIITOPaMu, pac-
TBOPAIOT HEKOTOPbIEe BUTAMUHEI.

PacTurenbHbIle Maciia CJIYKAT HCTOUYHUKAMU
HEHAaCBINMEHHBIX KUCJOT, KOTOPhIe B OpPraHu3Me
He 00pasyioTcs, HO MMEIOT BBICOKYIO OMOJIOTH-
YECKYI0 aKTUBHOCTbD.

BblBOAbI

JKuppI — 3cTepsI rImieposia u BRICIINX KapOoHO-
BBIX KHCJIOT. Pa3ju4aroT ;KMBOTHHIE U PACTUTEJIb-
HbIE KUPHL. JKUBOTHEIE JKMPHI ABJISIIOTCA IPOU3BO/I-
HBIMU HACBHIIIEHHBIX KHCJIOT, a PACTUTEJbHbIE —
HEHACHIIEHHBIX KHCJIOT.

JKupsl moaBepraTca rUAPOIU3Y, OKMCIIIOTC,
pasJjiaraioTcA IIPU HarpeBaHUM, 2 HEHACHIIIEHHEIE,
KpOMe TOT0, PearTupyoT ¢ BOZOPOIOM, TaJIOT€HAMMU.

JKupp1 ABASIOTCA HEOTHEMJIEMOI COCTaBHOM
YacThI0 HAIIer0 NUTAHUS, BBHIMOJHAIOT BasKHBIE
ounomornueckue QyHrumumu. WX HCOIOIB3YyIOT B
MUIIEeBON M JIeTKOI MPOMBINLIeHHOCTH, MeTUIlNHE,
TeXHHUKe, B KAUeCTBe XNMUYECKOTO ChIPhSI.

2

161. OxapaKTepu3ynTe coOCTaB MOJIEKY/ XUPOB.
162. HYem paznunyaloTcs Mo NPOUCXOXKAEHMIO U COCTaBY MOJSIEKYN TBEPAbIE
N KUIOKKE HUPbI?
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163. CocTaBbTe COKPALLEHHYIO CTPYKTYPHYIO GOpPMyny MOAEKYSbl TPUMIK-
Lepuaa, cofepKallen ocTaTKM MOJSIEKYNT OJIEMHOBOW, JIMHONEBOW U
JINHONEHOBOW KUC/OT.

164. HanuwuTe ypaBHEHWE peaKLIMN rTMAPONn3a TpunanbMUTUHA.

165. Kakaa macca pacTBopa HaTpuh TMApOKcMaa C MaccoBOM Aonen
ueno4ym 25 % pacxoayercs Ha NonyvYeHre Mbina U3 5 T Tpurnuuepuaa,
MONEKyna KOTOPOro COAEPKMUT OCTaTKM MOJIEKYNT CTEapUMHOBOW, Nasb-
MWTUHOBOW U ONIEMHOBOM KUCNOT?

166. Bbluncnnte maccy rnvuepona, o6pa3oBaBlUerocs nNpu B3anMoaen-
CTBMM IOCTATOYHOIO KOMMYEeCTBa Kanum rmapokeunaa ¢ 10 Kr Tpuone-
MHa, B KOTOPOM MaccoBas [ons npumecen coctaBnsna 2 %.

167.7o matepvanaMm M3 WMHTEPHETa BbIICHUTE, KaKWe XUpbl U Apyrue
opraHM4yecKune BellecTBa CoaepKaTcs B CIMBOYHOM Macre.

3 YrneBoabl. [NOKO3a

Martepuan naparpada nomoket Bam:

» BCMOMHWTb 0bLIMe cBeaeHns o6 yrneBoaax;

» y3HaTb 0 KnaccuduKaL M yrNeBoaoB;

» pacWupuUTb CBOW 3HAHUS O CTPOEHWUM MOJEKYN W
CBOMCTBAX [OKO3bI.

¥Yraesoasl. CamMble pacIpocTpaHeHHbBIE B IIPU-
pojie opraHmuecKre COeIMHEeHUsI NMeIOT COCTaB,
orBevalomui obmeir ¢opmyne C,H,,0,, nin
YraeBoabl C,(H,0),, (3aauenus n u m — 5 u 6osee)'. Cpenu
C,(H,0),, HUX — IeJiaiojo3a (OCHOBHAs OpraHuYecKas
COCTaBJAIOINAS ApPEBECHHBI), KpaxXMaJ, caxap,
raoko3a. O0ITee Ha3BaHMe dTUX COeAUHEHUIA —
yeaesoldv. — cyiiecTByeT ¢ XIX B. Bam usBect-
HO, YTO OHO IIPOMCXOAUT OT CJIOB «yTIJIEePOI»
U «Boja» (ATU BelllecTBa 00PA3yIOTCA IIPU TIOJI-
HOM TEePMHUUYECKOM DPAasJIOKeHWU YTJIeBOAOB 6e3
IOCTyIIa BO3AyXa).

! MizBecTHBI yTieBOALI (KaK IPUPOAHEIE, TAK U CHHTETHYeCKIE), COCTaB
KOTOPBIX HEe COOTBETCTBYET MIPUBEIEHHOU (hopmy.Jie.
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YriaeBoabl comepsKaTca BO BCeX JKUBBIX Opra-
Hu3Max. Bbl 3HaeTe, UTO OHU 00pPa3ylOTCA B
3€JIEHBbIX PACTeHMHAX N HEeKOTOPBbIX 6aKTepI/IHX
npu ¢gorocuHTe3de. Cxema 3TOro Ipoliecca B
pacTeHUAX:

hv, xnopogunn

YrNIEKUCbIW Fa3 + Boja ——————> YrNeBobl + KUCI0pPOA,

T'1roxo3a
CH 1206
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a 00001IIeHHOe XUMUUYEeCKOoe YPaBHEeHNEe —
nCO, + mH,0 . x10po¢urt,  (11,0)  + nO0,.

Cpenu yrieBOJOB PasaUYyalOT MOHOCAXAPUObL
(K HUM OTHOCSITCSI TJIIOK03a, ()PYyKTO3a, APyrue
coequHEeHUs), Jucaxapudv. (HaITpuMep, caxapo-
3a, WMJU OOBIUHBIA caxap) W noaucaxapuodvl
(kpaxman, mesurososa). u- m mosmcaxapuibl
MOTYT MOABEPTaThCA TUAPOINIY ¢ 00Pa3OBaHUEM
MOHOCAXaPUIOB.

Has1 yriieBomoB HUCIIOJBL3YIOT, KaK IIPABUJIO,
TpUBUAJIbHBIE HA3BAHUS, OOJIBIITMHCTBO KOTOPBIX
3aKaHUYMBAaeTCsd Ha -03d.

I'mioko3a. IT0 — OaWH U3 BAKHEUIIINX MOHO-
caxapugos. HeKoTopble CBeeHNsI O BeIeCTBe U
€ro cBOMCTBaX BbI IOJYUYMUIN B 9 Kiacce.

I'mokosa, mau BUHOTPAIHBIN caxap, comep-
JKUTCA B PPYyKTax u Arofax, Meje, a B He3HAUU-

TeJIbHOM KOJINYEeCTBe — B KPOBH dYeJIOBeKa U
SKUBOTHBIX.

Cmpoenue monexynvr. Xummdeckas hopmyaa
riroko3sl — CgH{,04. B mousekyisie BeliecTBa

UMeI0TCA Pas3Hble XapaKTePUCTUUYECKIUE TPYIITI —
anbIeruHas U TUAPOKCUIbHEIE (puc. 58):
H\,0
C

o |
H—z(lj—OH
HO-C-H

ITosToMy TIJIIOKO3a OZHOBPEMEHHO SABJSAETCA U
anv0ezudom, i MHOZ0AMOMHLM CLUPMOM; TaKUe
COeNUHEHN Ha3bIBAIOT aJIbAETUAOCINPTAMH.



Puc. 58.
Mogaenb
OTKPbITOM
dopmbl
MOJIEKY/bI
rNIIOKO3bl

J
d 9

ITpuBemenuyto BhIIle (POPMY MOJIEKYJIBI TJIO-
KO3bl HAa3BIBAIOT OTKPBITON. B 3TO0il (dopme
MOJIEKYJIBI BEIIleCTBA HAaXOJATCA TOJBKO B BOJ-
HOM pAacTBOpe, IPUYEM B HE3HAUUTEJIHLHOM
KOJIMYecTBe. XapaKTepHOU (POPMOH Iasa MoJje-
KYJBI TJIOKO3HI (B TBEpPJAOM COCTOAHUU U B
pacTBOpe) ABJIAETCA IUKJINYECKA; IIUKJI COCTO-
ut u3 naru aromoB KapboHa m omHOro aroma
Okcurena. B pacTBope oTKpwiTada opma moJie-
KYJbI IIOCTOSTHHO MEePEeXOAUT B IMUKJINUYECKYIO U
Ha0o00POT.

CTPYKTYPHLIM M30MEPOM [J/IIOKO3bl SIBJISIETCS
Apyron MoHocaxapug — @pykro3sa. B monekyne
3TOro BeujecTBa Kap6oHuNbHas rpynna ~C=0
coegnHeHa ¢ AByMSl pa3HbIMU 3aMeCTUTEISIMU:

1
(|2H20H
2
c=0
3'
HO—(I:—H
4
H—(I,‘—OH
5
H—(II—OH
6
CH,0OH

®pyKTOo3a (Apyroe Ha3BaHue yrineBoga — (ppyk-
TOBbI caxap) COAEPKUTCS BO MHOIMX @pyKrax,
arogax, mege. 310 6ecLBEeTHOE KpUCTa/lZINdEeCKoe
BeLecTBO, XOPOLWO pacTBopuMoe B Bojge, 6osee
cnafikoe, 4eM 06bIYHbINA caxap (caxapo3a).

B opraHmame yesioBeKa ppyKTo3a npeBpaljaeTt-

Cs B UIBOMep — IJII0OKO03Y.

dusuueckue ceolicmeéa. I'nmrokoza — OeJIbIid
MOPOINIOK UK 0OecIiiBeTHOe KpHUCTaJJIuUec-
KOe BeIlleCTBO CO CJHAAKUM BKYCOM. BeiecTBo
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XOPOIIIO PacTBOPAETCA B BOJAE, IJIABUTCA IIPU
Temnepatype 146 °C.

Xumuueckue ceéoticmea. I'1I0K03a BCTyIIaeT B
peaknuu, XapaKTepHbIe IJA MHOTOATOMHBIX
CIUPTOB U &JTbAETUIOB.

Peaxyusa ¢ yuacmuem 2ud0poKcusbHbLX 2pYnn.
I'noko3a, KaKk U IIUIEPOJI, B3aUMOIEHICTBYET C
kynpym(II) rugpokcumoM B IIEJOYHON cpefe.
ITpogyKT peakmmm — pacTBOPUMOE COeIUHEHUE
Kynpywma(Il) cunero mBera.

Pearuyuu c yuvacmuem aavdezudHOl zpynnbl.
I'nmroxo3a jierko okucsiercs. IIpu marpeBanum ee
pacTBOopa ¢ aMmMuadyHbIiM pactBopoM apreHTyMm(I)
OKCcHa 00pasyeTcss aMMOHUMHAA COJIb TJIIOKOHO-
BOU KHCJIOTHI, a HA CTEHKAaX COCY/a MOSIBJIAETCSA
TOHKMII OJIECTSAIINH cJI0i cepedpa (puc. 45). ITo —
peakmnua «cepebpsaHOTO 3epKajsia». IlpuBogum
COOTBETCTBYIOIIlee XUMHUECKOE YypaBHeHUe,
HCIO0JIb3Y s COKPAIeHHYIO CTPYKTYPHYIO hopMy-
JIY MOJIEKYJIBI TJIIOKO3bI:

/0 t, H,0

CH,0H—(CHOH),~C. _ + Ag,0 + NH, -2

3T0 MHTEpeCHo “H
RaJIBHI/Iﬁ TJIIOKO3a
DJIIOKOHAT 40
HCIIOIb3YIOT - CHZOH_(CHOH)4_C\ONH + 2Ag].
B MeIUI[NHE , *
aMMOHUU I'NIIOKOHAT
IS
[IOTIOTHEH IS AmnajornuHo aericTByeT Ha I1ioKo3y Kympym(II)
opramusma ruAapoxcus (Ipyu HarpeBaHWU), IpeBpallasch B
Raneruem. kynpym(I) rugpoKcus JKeaToro IBeTa, KOTOPBIHA

ObicTpO pasJsaraercsa Ha KpacHbl Kymnpywm(I)
OKCH/[ U BOLY:
/0

CH,OH~(CHOH),~C{ |

+ 2Cu(OH), 5
TJIIOKO3a

/0
~OH

TJIIOKOHOBadA KHCIOTA!

2CuOH -5 Cu,0 + H,0.

— CH,0H—-(CHOH),—C +2CuOH + H,0;

! B us6nITKe mes1oun 06pa3yeTcs COIb STOM KUCIOTHL.
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JIABOPATOPHbIN OMNbIT N2 2

OKUCNEeHue rnKo3bl
kynpym(ll) rugpokcuaom

B npobupky HasmetiTe 2—38 MJI pacTBOPa HATPUI THAPOK-
cuma u gobaBbTe 3—4 Kamam pactBopa KympyMm(II) cynn-
dara. K ocagxy oopasosasierocsa Kynpym(Il) rugpoxcu-
Ila mojeiiTe 2—3 MJI pacTBOPA IJIIOKO3bI ¥ XOPOIIIO IIepeMe-
manTe cMechb. dTo HabgaogaeTe?

Cozep:kuMoe HPOOMPKHM OCTOPO;KHO HarpenTe. O uem
CBUIETEJbCTBYET IIOABJIEHHE OCaJAKa W HM3MeHEeHUe ero
nBsera?

CreJaiiTe COOTBETCTBYIOIIIE BEIBOIEI.

I'mroko3a, Kak 1 aabAeTuabl, MOYKET BOCCTaHAB-
JuBaThCcA. B pesysibTaTe ee B3aMMOJEWCTBUSA C
BOJIOPOJIOM TIPW HAJIMUYUHU KaTaausaTopa oopasy-
eTCs IIeCTUATOMHBIN CIIUPT:

A0
“H

CH,0H—(CHOH),~C” . + H, ¥ CH,0H-(CHOH),~ CH,OH.

TJII0KO03a copout

CopOuUT COmEPKUTCS B BOMOPOCJSIX, MHOTHX
arogax u (PPYyKTax, HMeeT CJAIKHIl BKYC.
BetiecTBO He ycBamBaeTcAa OPTaHU3MOM U IIO03TO-
My CJIYKUT 3aMEHHUTeJIeM caxapa AJsA 00JbHBIX
caxapHbIM JuabeToM.

Peaxyuu 6poxcenus. Tak Ha3BIBAIOT IIpeBpa-
IeHNA OpPraHuYecKUX BermiecTB (YIJIEBOIOB) C
yuyacTreM MUKPOOPTaHM3MOB WMJIM BBIJEIeHHBIX
U3 HuX (DepMEHTOB.

ITox neficTBeM (pepMEHTOB JPOIKIKEN TIIIOKO-
3a B BOJHOM DPacTBOPEe MeIJIEHHO ITpeBpallaer-
csd B ATHJOBBLINA crnupT. HasBaHme sTOTO IIPO-
mecca — cnupmosgoe Opodxcenue (c. 91). Ero
MOJKHO YIIPOIIEHHO ONHCATh TAKUM XUMUYEC-
KUM ypaBHEHUEM:

CeH,;,04 — 2C,H,0H + 2CO,T.

TJIIOKO3a 9TaHOJI
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Puc. 59.
AMnynbl
C pacTBOpOM
rNIOKO3bl
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Mosnournokxkucaoe 6posceHue TII0OKO3bI BHI3HIBA-
IOT MOJIOUHOKMCJIbIe OaKTepun:

C¢H; 5,06 > 2CH3—(|JH—COOH.
OH
TJIIOKO3a MOJIOUHadA KHUCJIOTa

CnupToBoe OpoKeHUe M3JaBHA KCIIOJb3yeTCs
B BUHOJEJUMW U NHUBOBapeHHu. MOJOUHOKUCITIOE
OposKeHmre MPOUCXOIUT, HATIPUMED, IIPU KBallle-
HUU OBOIIeI.

Ilomyuenue u ucmosb3oBaHmMe. [TIOKO3y IIO-
Jy4JaioT, OCYIECTBJAA TUAPOJN3 MPUPOTHBIX
BEI[eCTB — KpaxmaJja, caxapa, IIeJJII0JO3bI
(§ 24, 25).

IIpu oKMCJIeHNH TJIIOKO3bI B OPraHU3MeE BbIJie-
JdeTcsaA HeoOXoauMasd AJIsA Hero sHeprusa. ITOoT
YTJIEBOJ MCIIOJB3YIOT B MeauIlinHe (puc. 59) Kak
JIETKO ycBauBaeMoOe U KaJOopUilHOe BeIeCTBO.
T'mrox03a BXOOUT B COCTaB JKUAKOCTEIH-KpoBesa-
MeHUTese. Ee IpUMeHAIOT W B MUIEBOU IIPO-
MBINIIJIEHHOCTH. VI3 3TOTO yrIyeBoJa IOJIyYaioT
acKopOouHOBYIO Kucjaotry (Butamut C), KaJabIui
TJIIOKOHAT.

BblBOAbI

YriaeBoasl — Haubojee pPaCIpPOCTPaHEHHBIE B
Ipupoge OpraHNYecKHe COoeqMHEHudA, o0pasyro-
muecsa npu gorocunTese. Ux oomaa dopmymra —
C,(H,0),,.

YTiIeBOABI KEJIAT HA MOHOCAXaPUABI, THCAXaPUIBI
N IIOJHUCAXAPHUIBI. Baxueitmum MOHOCAXapHuaI0OM
apasaercd raoro3a CgH,,0q. ITO KpucTamIIMIecKoe



?

168.

169.

170.

171.

172.

173.

174.

175.

BEIeCTBO, XOPOIIO PacTBOPUMOE B BOME, CJIAIKOe
Ha BKYC.

I'10K03a BCTyIIaeT B PeaKkIiuu OKMCJIEHN, BOC-
CTaHOBJIeHHA, OposkeHna. Ee moayuaroT rumpoan-
30M IIPMPOOTHBIX BEIIECTB. FJIIORO3y IIPUMEHAIOT B
MUIIEBO TMPOMBIILICHHOCTH, MeIUI[uHEe, OPraHu-
YeCKOM CHHTe3e.

MoyeMmy rnoKo3y, caxapody, Kpaxmars, Lenntoao3y Ha3bliBaloT yrieBo-
namm?
C NOMOLLbID KaKMUX XMMWUYECKUX peaKkuuin MOXKHO OBHapyXuTb B
MONEeKyne rioKo3bl:

a) TMAPOKCUNbHbIE FPYMMbI;

6) anbaernanHyto rpynny?
Mo MaTepranam U3 MHTEpPHEeTa UK APYrMM UCTOYHUKAM MHbOPMaLnn
NnoAroToBbTE COOBLEHNE O POSIM [JIIOKO3bl B OpraHM3Me YesloBeKa.
B kakon macce Boabl cneayet pactBopuTb 40 r roKo3bl, HTOObI MpU-
rOTOBUTb PacTBOP C MaccoBOW onen yrnesoaa 8 %?
Onpeaennte Maccbl PacTBOPOB MIOKO3bl C €€ MacCOBbIMU A0IAMM
5 n 25 %, Heobxoanumble ansa npurotosneHnsa 200 r pacTtBopa ¢
MaccoBou gonen coegnHerunsa 10 %.
Kakasa macca cepebpa obpasyetcs npu oknucneHmn 0,4 Mosb [OKO-
3bl M3ObITKOM aMMKWaYHOro pacteopa apreHtym(l) okenaga?
KaKow 06bem yrneKkucnoro rasa (H. y.) BblAEIUTCA NpuU NOHOM Mpe-
BpaleHnn 90 I roKO3bl B CNUPT B NpoLecce 6poxKeHns?
B peaynbrate MOMOYHOKMUCAOro G6POXKEHUS MIOKO3bl 06pa30Banoch
3,6 T MOMOYHOM KWUCNOTbl M ocTanocb 8,4 T [OKo3bl. Bblyncnute
Maccy yrieBoja Ao Havana peakuuu.

2 4 Aucaxapuabl. Caxapo3a

Matepuan naparpacda NnoMoxeT BaMm:

> Y3HaTb, Kakue yrneBobl OTHOCATCA K ANCaxXapuaam;
> paclwnpnTb CBOM 3HAHNA O Caxapo3e.
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Hucaxapuapl. B pactTurensHOM W YKUBOTHOM
MUpe PacIpocTpaHeHbl YIJIEBOALI, 00lilee Ha3Ba-
HUEe KOTOPBIX — Oducaxapudvl. IIpu rugponmuse
TaKUX yIJIeBOJIOB U3 KaKJOU MOJEKYJIBI 00pasy-
IOTCSA JBE MOJIEKYJIBI MOHOCAXapuaa.

JducaxapugaMu Ha3bIBAIOT YTJI€BOAbI, MOJEKYJIbI KOTOPHIX
COCTOSIT M3 JIBYX OCTATKOB MOJIEKYJ OJHOTO WJIM JABYX
MOHOCAXapHI0B.

Jucaxapunsr
C121-122011
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K BamkmeiimuM gucaxapugaM OTHOCATCS caxXa-
pos3a (c Heil BBl IMOAPOOHO O3HAKOMUJHNCH B
9 Kkyacce), 1akTo3a 1 MaabTo3a. OHU UMEIOT OIU-
HaKOBYyI0 xummuueckyio dopmyny C;,H,,0,; u
SABJIAIOTCS M30MepaMu.

JlakTo3a (gpyroe Ha3BaHME — MOJIOYHbIN
caxap) coaep;KutTcsi B MOJIOKe (B KOPOBbEM —
4—5 % no macce, keHckom — 5—8 %), MOo/104YHOM
CbIBOPOTKE. JTOT gucaxapup rnoytu B Tpu pasa
MeHee c/1agKui, 4eMm caxapo3a.

ManbTo3a (conogoBbii caxap) HaxoguTCs B
npopocLInX 3epHax ’4MeHS (Co/104€), opraHu3Max
JKMBOTHbIX. 1o cnagkomy BKycy BeLecTBO HEMHOIo
ycTynaet caxapose.

OTKpbITbIE POPMbI MOJIEKY/1 IAKTO3bl U Ma/IbTO3bl

MMERT aJibgerugHyr rpyrimy.

Caxaposa. 9To — OOBIUHBII caxap, IIUIIEeBOI
MIPOAYKT, JIETKO yCBamBaeMbIi OPTaHU3MOM.
BeriecTBO COmEPIKUTCA B JIMCTHAX U COKaxX me-
peBbeB, (PYKTax, OBOIaX, a B HaMOOJIbIIIEM
KOJMYeCTBe — B caxapHOI CBeKJie W caxXapHOM
TpocTHUKE (10 27 % 1o Macce).

Caxaposa ABJIsAeTCA KPUCTAJINIECKUM BeIle-
CTBOM, CJIaAKUM HA BKYC, XOPOIIIO PAaCTBOPSET-
cA B Bojie. PacTBOpuMOCTh caxapa ¢ IOBBIIIIEHU-
eM TeMIepaTypbl CYIIECTBEHHO BO3pacTaeT
(puc. 60). Ecam oueHb KOHIIEHTPUPOBAHHBIN
ropsumuii pacTBOp (CaxapHBIN CUPOI) OXJIAAUTh,
TO OH CTAHOBUTCSA IEPECHIIEHHBIM (KOHIIeHTpA-
1S BelllecTBa B HeM OyJeT MpeBBINIATh TaKo-



Puc. 60.
3aBucumMocTb
pacTBOpUMOCTH
caxaposbl

B Boje OT
TemnepaTypbl

ClZH22011 + H2O

- 500 »
3 7
400
8 /’/
i
om
S 300
@©
x
©
o
S 200
©
S
20 40 60 80 100
t,°C

BYIO [IJIs1 HACBIIIIEHHOTO pacTBopa). Kpucranau-
KU caxapa IOSIBSITCA B HEM He cpasy, a CIIyCTs
HEKOTOPOoe BpeMs.

IIpu HarpeBaHuU caxap ILJIABUTCS U HAUMHAET
pasyiaraTbCs.

Cmpoenue monerxynvt. Monexyna caxaposbl
Cy5,H,5,04; cocTouT U3 0CTaTKOB MOJIEKYJ I'JIIOKO-
3bI 1 (PPYKTO3bI. B MOJIeKyJIe caxapos3bl MMeeTCs
HECKOJIbKO TMIPOKCUJbHBIX I'PYII, a aJlbJeru-
HOU TIPYIITLI HET (BEIIecTBO He BOCCTAHABIMBAET
KynpyMm(Il) runpokcu u He BCTyIlaeT B PeaKIIUIO
«CepedpPAHOTO 3epKaJia»).

Xumuueckue céotlicmea. Yuactue caxaposbl B
XUMUYECKUX PeaKIuAX 00YyCJIIOBJIEHO O0COOEHHO-
CTSIMU CTPOEHUS ee MOJIEKYJIbl M HAJTUUneM B Hell
TUIPOKCUJIBHBIX T'PYIIIL.

T'udpoaus. Caxaposa mon nedictBueM (ep-
MEeHTOB WMJHW NPU HaTrpeBaHUU C CUJBHBIMU
HEeOPraHMYeCKUMU KHUCJIOTAMU IIO0JBepraeTrcs
runpoandy (OTamume OT MOHOCAXapHUIOB).
IIpu sToM m3 KamKION MOJEKYJBLI Jucaxapuma
00pasdyioTcs MOJIEKYJia TJIOKO3bI W MOJIEKYJIa
(PPYKTOSBI:

kwnut, H,SO,

caxaposa + Bola —————» [/1I0K03a + pPyKTO3a;

k t, H,SO
SIS e s CgH 06 + CoH, 506

caxaposa TJII0OK03a bpyrTO3a
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Puc. 61.
Ha caxapHom
3aBojge

150

Pearyuu c yuacmuem 2u0poKCusLbHbLX 2PYNN.
ITockoabKY MOJEKyJia caxapo3bl COAEPIKUT
HECKOJIbKO THUAPOKCUJbHBIX T'PYIIN, BEIeCTBO
BCTyIIaeT B peaKIuu, XapaKTepHbIe IJd MHO-
TOATOMHBIX cunupToB. Hampumep, caxaposa
B3amMOeHiCTByeT ¢ TruipokcuzamMu Kaabiud,
Kynpywma(Il) ¢ obpasoBaHmEeM PacTBOPUMBIX
coeqnHeHUI, 00Ilee HasBaHUE KOTOPBIX —
caxaparsl.

INonyuenue. Caxaposy IpoM3BOAAT U3 caxap-
HOWl CBEKJBI WM caxapHOro TpocTHUKa. ChIpbe
IPOMBIBAIOT, M3MeJbUYAI0OT M 00pabaThIBAIOT
ropsadueil BOJIOU, KOTOpas pacTBOpPsSeT caxap,
HEeKOTOophle npyrue BelrectBa. Cmech QPUIBTPY-
IOT U B IOJIYUYEHHBIN PAcTBOP A00aBJISIOT KaJib-
nuii ruapoxkcun. OH B3aMOJEMCTBYET C caxapo-
3011 ¢ oOpasoBaHMEM PaCTBOPUMOTO IIPOAYKTA
pearkiium, a ApPyrue OpraHWYECKUE BeIlecTBa
ocakmpaiorcda. Ilocie ormeneHUsA KUIKOCTHU OT
ocangka (PUABTPOBAHMEM B Hee IPOIYCKAIOT
yriieKucablii ras. Ilpu saTom obpasyercs Hepac-
TBOPUMBIN KaJbIlnii KapOoHaT, a B pacTBOpe —
caxaposa. Boay BbITapmBaioT M3 pacTBOpa U
IMOJIyYaloT KPUCTAJLINYEeCKUHA caxap.

B mameii crpane paboraeT HeCKOJBKO AECAT-
KOB caxapHbIX 3aBo0B (puc. 61); 00beM ux erxxe-
TOAHOU TPOAYKIIMU COCTABJSET OO 2 MJIH T.
YKpauHa aBJseTCS OJHUM U3 HAaUOOJBIINX IIPO-
M3BOUTEJIEN caxapa B MUPe; PeKOPJ ero rooBo-
ro skcrnopra npessimiaer 700 TwiC. T.

IIpumenenue. Caxaposa — BayKHBIU IuIIe-
BOII HpoAyKT. KOHIeHTPUPOBAHHBIN BOJHBIN




179.

180.

pacTBOP 9TOTO YIJeBOJA SIBJIAETCI KOHCEDBAH-
roMm. Caxaposy TaksKe MCIIOJL3YIOT AJIS IIPOU3-
BOJCTBA HEKOTOPBIX IMOBEPXHOCTHO-aKTUB-
HBIX BEIIeCTB.

Jucaxapuasl — yrieBOAbI, MOJEKYJIbI KOTOPHIX
COCTOSAT M3 ABYX OCTATKOB MOJIEKYJ MOHOCAXapu-
moB. OOmas dopmyja 3THX COETUHEHHMH —
C12H2201;3.

BakHeHIINM AUcaxapuaoM SABJIAETCA caxaposa.
ITO0 — 0ejioe KPUCTAIINYECKOe BeleCTBO CO CJIA-
KMM BKYCOM, pacTBOpuMoe B Bome. Moaekyia
BeI[eCTBA COCTOMT U3 OCTATKOB MOJIEKYJI I'IFOKO3BI
1 (PPYKTOS3BI.

Caxaposa moaBepraeTrcsa THIAPOJHU3Y, B3aMMO-
IeHCTBYeT ¢ THAPOKCHIAMHN HEKOTOPBIX MeTaJl-
JUYEeCKUX DJIEeMeHTOB, MPU HATPeBAHUM pasjia-
raercs.

Caxaposa sABIAETCA MUIIEBHIM IPOAYKTOM. JTO
BEI[eCTBO TaKsKe MCIOJB3YIOT B XUMHUYECKOIN TeX-
HOJIOTUH.

. Kakue yrneBofbl Ha3biBatoT Agnucaxapuaammn?
. CpaBHU1TE caxaposy u MKo3y N0 GU3NYECKUM U XUMUYECKUM CBOK-

CTBaM.

. Hanuwure xumn4yeckmne ypaBHeHUs 4J19 NPUBELEHHBIX HUXKE NpeBpa-

LEHUIM U YKaXKUTE YCIIOBUA NPOTEKAHUA peaKuui:

caxapo3a — [oK03a — 3TaHoN —>
—> 9TUJIOBbIW 3CTEP YKCYCHOM KUCIOTbI.

Bbluncnute maccoByto gonto Kap6oHa BO BnaxHOM caxape, eciu
MaccoBas 4015 BOAbl B HeM paBHa 5 %.
Mcnonb3ys rpaduK, NpuMBEdEHHbIN Ha puUcyHKe 60, onpeaenute,
HacCbIWEHHbIM MW HEHACbILWEHHbIM ABNAETCH:
a) 70 %-1 BoAHbIM pacTBOP caxapo3bl Npu Temnepatype 60 °C;
6) 83 %-1 pacTBOp caxapo3bl npu Temnepartype 100 °C.
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181. Kakue macchbl caxapa M ero BoAgHOro pactBopa ¢ MacCoBOW A0nen
10 % cneagyetr cmewartb, 4To6bl npurotoButb 200 r pacTBOpa C
mMaccoBow gonewn yrnesoga 20 %?

182. Tpn rMaponn3e HEKOTOPOM Macchbl caxapo3bl 06pa3oBanacb BABOE
MeHblLas Macca rioKo3bl. Kakas gons aucaxapwia npespatunach B
MOHOCaxapuabl?

NMonucaxapupibl.
Kpaxman, uenntonosa

Martepuan naparpada nomoket Bam:

» y3HaTb, Kakue yrineBo/bl OTHOCATCH K Mojaucaxa-
puaam;

> BCMOMHWTb CBOMCTBA Kpaxmasa W LieSiioNo3bl;

> MNOJYy4uTb HOBYIO MHbOPMALIMIO O KpaxMase 1 Lien-
nonose.

Ilonucaxapunpl. Cpenu Bcex OpPraHUYECKUX
BEIIleCTB, PACIPOCTPAHEHHBIX B IPUPOJE, 0OJIb-
I1e BceTo (110 Macce) noaucaxapudos.

l'[o.m/lcaxapm:[aMn HAa3bIBAKOT YIJE€BOAbI, MOJERYJbI
KOTOPBIX COCTOAT U3 MHOT'HX OCTATKOB MOJIERYJ MOHOCA-

xapuaos'.

ITommcaxapuasl
(C6H1005),,

BaxxkHedmuMu moJucaxapumgaMu ABJIISIOTCS
KPAXMAJL Y UeLNI01034. OTU TPUPOLHBIE BHICOKO-
MOJIEKYJIAPHBIE COeAMHEHUS HUMEIT OJUHAKO-
ByI0 o601yio hopmyny (CgH,¢O5),, HO 3BHAUEHUA N
IJIs1 KasKJOT0 COeQUHEHU HaXONATCA B OIIpene-
JICHHOM YMCJIOBOM HMHTEepBaJIe.

Kpaxmana. C kpaxMajaoM Bbl O3BHAKOMUJINUCH B
9 kiaacce. Ou oOpasyercsa B paCTeHUAX II0 TaAKOH
cxeMme:

6CO, + 6H,0 1 10P0PULL , 3 FT O + 60,3
TJIIOKO3a

! KosimuecTBO TAKUX OCTATKOB MOJKET JAOCTUTAaTh HECKOJIBKUX ThICAY.
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Puc. 62.
YacTtuubl
KapTtodenbHoro
Kpaxmana
(cunbHO
yBeJIn4eHo)

nCe¢H,,04 = (CcH,(,05), + nH,0.
TJIIOKO3a KpaxmaJ
ITOT YrJaeBOJ HaAKAIJIMBAeTCsS B 3€pHAX, ceme-
HaX, KIyOHAX, KOPHAX pacTeHmuii. Ero maccoBasa
mouas B kaprodese gocruraer 25 %, B HMIIEHUY-
HOIt MyKe — 75 %, a B puce — 80 % .

Kpaxman «mocrtaBiaseT» 9HEPTUIO PACTUTEb-
HBIM KJETKAM W CIYKUT [IJIs HUX «CTPOUTEJb-
HBIM» MaTepuajgoMm. IIpu 3aMauyMBaHUU 3epHA
MPOUCXOAUT TUAPOJU3 Kpaxmajaa ¢ ob0pasoBa-
HUEeM BOJOPACTBOPUMBIX YIJE€BOLOB, HE00XO-
OIVMBIX [IJSA TPOPAcTaHusA 3epHa U PasBUTHUA
pacTeHus.

Kpaxman cocTouT m3 O4eHb MEJIKUX OKPYTI-
JBIX yacTui 6ejioro neera (puc. 62). Ilpu pactu-
PaHUU BeIeCTBA IaJbIlaMU OLIYIIaeTCsd JIeTKOoe
[MOCKPUIILIBAHKE BCJIEACTBAE B3BANMHOTO TPEHU
yactur; (3epen). Kpaxman He mmeeT 3amaxa,
BKyCa, He PacTBOPAETCS B XOJIOLHOI BOJeE, a B
TemJIoil o6pasyeT KOJJIOUAHBIN pacTBop (Kpax-
MaJbHBIN KJeHcTep).

CoctaB U cTpoeHHue MoneKyn. Kpaxman siBas-
eTcsi CMecChbIo ABYX NnosincaxapmugoB — aMuio3bl U
aMuIoneKTuHa. AMKUI03a COAEPXKUTCS BHYTPHU
3epeH Kpaxmasa, aMWI0MNeKTUH — B MuX 000-
J1I04Kax. AMUIONEKTUHA B KpaxmaJsie B HECKOJIbKO
pa3 6osblwe, 4eM amMuao3bl. MoneKynbl 3Tux
BeLEeCTB COCTOSIT U3 OCTAaTKOB MOJIEKYJ [TTIIOKO3bl
(B UMKMYECKOH popme), AZTMHHbBIE Lernn KOTOPbIX
CBepHyTbl B cnupann (puc. 63). MoneKynbl
aMUI0MNeKTUHa HaMHOro AJIMHHEE U UMEIOT pas-

BeTBJ/IeH#Hsl.
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Puc. 63.
CtpoeHue
MOJIEKYN
amMmuno3sbl (a)
1 amuno-
nekTuHa (6)

154

Xumuueckue ceéoiicmea. Ilpu marpeBanum
KpaxMaJl, B OTJIMYME OT CaxXaposhl, He IJIaBUTCH,
a pasjaraercsa. OTOT CJOMKHBIN IIPOIECC 3aBep-
mraercsa oOyTryinBaHUEeM BeIllecTBa.

P HaszoBuTe KoHeUHBIE IPOAYKTEI TEPMUUECKOIO
pasitoxeHns KpaxMmaJa.

ITox meticTBueM (pepMEHTOB WJIM IPU HarpeBa-
HUU ¢ pa3baBJIeHHBIMU HEOPTaHNYECKUMU KUCJIO0-
TaM¥ IPOUCXOIUT 2UOPoaU3 Kpaxmasa:

kwnu t, H,SO,
KpaxmMan + Bogja ——— > [1I0OK03a.

P Banumure cxemMy IHAAPOJH3a KpaxMmaja C
XuMu4decKuMu (opMyJsiaMu BellecTB.

Kpaxmas momazaeT B OpraHu3Mbl UeJIOBeKa U
JKUBOTHBIX C ImuIiei. Ero ruapoauns HaunHaeTcs
B POTOBOM 1mojiocTu (¢ yuacTueMm (pepMeHTa aMu-
Ja3bl) U 3aBepIllaeTcs B KUCJIOH cpelie KelyaKa.

Pearxuyus ¢ uodom. Bel 3HaeTe, uTo mpu q00aB-
JeHuu Oyporo pacTBopa MOoJa B KOJJIOWUIHBIH
pacTBOp KpaxMmaJia HOABJAETCS TEeMHO-CUHAA
OoKpacka (9TO — KauecTBeHHas peaKIiusA Ha
KpaxmaJ). ITpu marpesauuu no 100 °C oua ucue-
3aeT, a HPU OXJaKJIeHUU IIOSABJIAETCSI CHOBA.
3aMeTuM, UTO AUCAXapUIbl 1 MOHOCAXapUAbl Ha
MO He NeMCTBYIOT.

Kak u caxaposa, KpaxMmaJ He BOCCTaHABJIMBA-
et KynpyM(II) rugpokcu, 4TO CBUIETEIBCTBYET
00 OTCYTCTBUU AJbJETUIHBIX I'PYIIII B MOJIEKYJIe
yrieBoja.



Puc. 64.
Kpaxman

INonyuenue u npumenenue. Kpaxmvai (puc. 64)
MOJYyYalOT B IPOMBIIIJIEHHOCTY B OCHOBHOM U3
KapTodesas 1 KYKypyssl. VaMelbUueHHOE ChIPbe
00pabaThIBAIOT XOJIOAHOU BOJOM, & YaCTHUILBI
KpaxMaJia OTAEJAT OT KUAKOCTU OTCTauBaHU-
eM UJu IeHTpuGyrupoBaHueM.

Kpaxman — BamkubIfl nuitieBoil TpoaykT. Ero
WUCIIOJb3YIOT B IPOMB3BOICTBE TJIFOKO3bI, STUJIOBO-
ro CIupTa, APYTUX OPTaHUUYECKUX BEIIeCTB.
Kpaxmaa npuMeHAOT IPU U3TOTOBJIEHUHN OyMa-
TH, TEeKCTHUJs, HEKOTOPBIX ILJIACTMACC, B TIOJU-
rpaduu, TOMAaITHEeM X03AUCTBE.

IMennromnosa, uam KieTdyaTKa, — «CTPOUTENb-
HBIM» MaTepuas pacteHuii. I3 sToro BerecTsa
o0pasoBaHBI O0OJIOUKHM KJETOK. DBoJibIille Bcero
IeJIII0JIO3BI B ceMeHax XJomuaTHuka (95—
98 %), BOJIOKHAX JIbHA, CTE0JIAX KaMbIIIa, IIOJ-
COJTHeUHUKA, 3JaKOBBIX U HEKOTOPBIX APYTHUX
pacrennii. [I[pesecuna B cpeguem Ha 50 % cocTo-
UT U3 EeJJII0JIO3bI. ITOT YIJIEBOJ CONEPIKUTCA U B
MUIIEBBIX MPOAYKTAX — MYKe W HU3AeJUAX U3
Hee, KpyIlax, a TaKksKe oBoIax. llenatomo3a, Kak
U KpaxMmaJ, o0pasyeTrcss B pacTeHusx mpu (GoTo-
CUHTE3E.

CoctaB M cTpoeHue monekyn. MoneKynbl Len-
J110/103bl COCTOSAIT U3 OCTaTKOB MOJIEKY/1 [JTIOKO3bl
(B UMKIMYECKON popMe) U SABASIIOTCS HEPA3BETB-
JIEHHbIMU (OT/ZIMYME OT MOJIEKYJI aMU/IONEKTUHA).
B Ka)kgoM ocTaTKe MOJIEKY/Ibl [JIIOKO3bl COAEPXKUT-
cs1 Tpu OH-rpynnbl. [ToaTomy popmyny Lennn03bl
B XMMMYECKUX ypaBHEHUSIX MHOrja 3arucbiBaloT

TaK: [CgH;05(0H)3],,.
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Puc. 65.
Pesynbrart
nonagaHus
KOHLEHTpU-
poBaHHOM
cynbdaTHOM
KUCNOTbI

Ha GyMaKHyIo
candeTky
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Mexxgy rugpoKCcHIbHbIMW rpynnamMmu pa3HbiX
MOJIEKY/1 Le//Il0/103bl BO3HUKAIOT BOAOPOAHbLIE
cBsI3U, 6s1arogapsi KOTOPbIM HUTEBUAHbIE MoOJie-
Ky/lbl 00BbEAUHSIIOTCS B BOJIOKHa. Llenniono3a
UMeeT BOJIOKHUCTOE CTPOEeHMEe BO MHOIMX pac-
TEHMUSIX.

CeroiicTBa. Yucras 1ei003a HEPACTBOPUMA
B BOJe M OPTaHUYECKHX DPACTBOPUTEIAX, HO
pacTBopseTcs B ammMmuavyHoM pacTBope KynpyMm(1I)
TUApPOKcHuaa. VI3 3TOro pacTBOpa OHA OCAMKAAETCS
Ipu 100aBJIEHUN KUCJIOTHI.

ITenmiososa He U3MeHsAET OKPACKU MOLA B €ro
pacTBope, pasjiaraeTcsa KOHIIEHTPUPOBAHHOM
cyabdaTHO KucaoToi (puc. 65).

T'udpoaus. BzaumomeiicTBue IEJNJTIOJ03BI C
BOJOM MPOUCXOAUT JIUIIL I[IPU HaTrPeBAHUU U
HAJUYUU CUJIbHOUN KUCJOTHI. IIporiece ABiseTcs
CTYIIEeHUATHLIM ¥ B3aBepIlIaeTcsa oOpasoBaHUEM
TJIIOKO3BI:

(CeH1005), + nH,0 225 nCeH, 0.
ITonyueHHYIO0 TAKKM CIIOCOOOM IJIFOKO3Y HCIOJIb-
3YIOT B KAUeCTBe ChIPbA JJIs IPOM3BOJACTBA TEX-
HUYECKOT0 3TUJIOBOTO cIiupTa (ero erne Has3bIBa-
IOT TUAPOJIU3HBIM).

Cpeau KOHEUHBIX IMIPOAYKTOB ITpeBpAII[eHUs
IeJITI003bI B TMPUPOAHBIX YCIOBUAX MOMKET
OBITH MeTaH. JTOT IIpollecc (Memarnogoe Opoce-
Hue) TPOUCXOAUT C YUACTHUEM OCOOBIX OaKTepuii,
KOTOpBbIE TIepepabaThIBAIOT OCTATKY PaCTeHUH Ha



Puc. 66.

Ha cknape
npou3BeeHHON
LeNn03bl

e BogoeMOB. B pesyabraTe 13 60JIOT BBIAEJIIET-
cs «DOJIOTHBIM» Tas.

Oxucanenue. llenntonosa TpU MOAKUTAHUN
3aropaercs.

P Hanuinure ypaBHeHUEe PeaKIMU FOPEHUs I1eJI-
JIIOJIO3BI.

ITosmHOE OKMCIIeHME IEJIIIONO03EI ([0 YIJIeKUC-
JIOTO Tasa U BOJbI) TAKIKE MPOUCXOIUT C YUACTU-
eM HEeKOTOPBhIX MHUKPOOPTraHM3MOB. ITO OUEHBb
MeJIJIeHHBIN mporiecc. Biaromapsa emy mpuponia
«COOCTBEHHBIMHU CcHUJaMU» u30aBISIE€TCSI OT
OTPOMHBIX OCTAaTKOB JIPEBECUHBI.

Tepmuueckoe pasnodxcenue. Ilpu HarpeBaHuum
0e3 mocTymna BO3AyXa IIeJIJII0JI03a pasjaraercd.
Cpenu TPOAYKTOB ee PA3JIOKEHUA — YIJIEePOJ
(Tak Ha3BIBAEMBIA APEBECHBIA YTOJIb), BOAAHOU
map, MeTaHOJI, YKcycHasa Kucjaora. CoorBer-
CTBYIOIIUHA IPOIECC OCYIIECTBIAIOT B IIPOMBIII-
JIEHHOCTU; €ro Ha3BaHWe — cyXasd MeperoHkKa
IpeBecUHbI. B OCHOBHOM WCHOJIB3YIOT OTXOJBI
IepeBooOpadaThIBAIONINX IPEeAITPUATHIH.

INonyuenue u npumenenue. llennionosy
(puc. 66) moyuaoT 13 U3MeJbUYEHHOI JpeBecu-
HBI, COJOMBI UM T. m. ChIpbe 00pabaTHIBAIOT
TOpPAYNMHU pPAaCcTBOpaMU HATPUH TUAPOKCHUIA,
HEKOTOPBIX KUCJOT u coJjeii. HepacTBOpuMBbIi
OCTAaTOK — IIeJIJII0JI03a, coAep:Kaliad HebOoJb-
I1oe KOJIMYecTBO mpumeceii. IIpu HeoOxomumo-
CTHU UX yJAJSAIOT Pa3JINUYHBIMUA METOAAMU.

W3 menmon036r IpousBOgAT OyMary, KapToH,
BOJIOKHA, JIAKU, DMaJIHU, e I0daH, BaTy, APYTryI0
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Puc. 67.
Uspenusa

M3 YUCTOM
LeNioN03bl:
BaTa, CTOJIOBble
candeTKu,
¢unbTpoBanbHas
6ymara

npoaykiuio (puc. 67). OcTephl IIEJIIOJO3LI U
YKCYCHOI KMCJIOTHI SABJSIOTCA UCXOAHBIMU Bellle-
CTBaMHU B ITPOM3BOJCTBE aIleTaATHOTO BOJIOKHA.

ITomucaxapuabl — YriaeBOAbI, MOJIEKYJBI KOTO-
PBIX COCTOAT U3 MHOTHX OCTATKOB MOJIEKYJ MOHO-
caxapumoB. BaskHelmumu moaucaxapugamMu IBJIs-
I0TCA KpaxMaJ U IieJror03a. 06a BelecTrsa MMeroT
onuHakroByio popmyay (CgH;O5),.

Kpaxmanx o6pasyer ¢ BoOmOW KOJJIOUTHBIN
pactsop. IIpu ero cMemuBaHNM ¢ PACTBOPOM HOIA
MOABJISIETCA CUHAA OKpacka. Ileirorosa B Boae He
pacTBopsgeTrca U ¢ HOAOM He pearupyer.

ITommcaxapuabl MOABEPrarOTCA TUAPOJIU3Y, KO-
HEYHBIM IIPOTYKTOM KOTOPOTO ABJISIETCS IVIF0KO03a.

183. lNoyeMy Kpaxmas v Lenonosy OTHOCAT K nonvcaxapuaam?

184. Hanaute maccy Kucnopoja, BblAeIEHHOro pacteHusimu B aTmMmocdepy,
€CNn B HMUX obpaszoBanocb 100 T nonncaxapuaos.

185. Mo maTtepuanam U3 MHTEPHETa NOArOTOBLTE COOBLLEHME O MUKOreHe —
nonvcaxapuae, KOTOPbIA COAEPXKMUTCA B OpraHmamMax KMBOTHbIX W

4esioBeKa.

186. Kakas macca aTaHona 6bi1a npousBeaeHa U3 1 T Kaptodensa ¢ mac-
COBOW flonen Kpaxmana 25 %, ecnv obline notepu Ha NporM3BoaCTBe
coctaBuan 20 %? NpuMUTe BO BHUMaAHKE, YTO Kpaxmas B 3TOM MNpo-
Lecce noasepraeTcd ruaponundy, a obpasoBaBlasca rMoKo3a —
CMMPTOBOMY BPOXKEHMIO.
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MPAKTUHECKASA PABOTA

BbinonHeHue
3KCnepuMeHTaNbHbIX 3a4aHUi1

3adanue 1. Pacnmo3HaBaHUe TBEPABbIX BEIECTB —
JIMMOHHO¥ KVCJIOTHI, TJIFOKO3BI M KpaxMaJia.

3adanue 2. Paco3sHaBaHMe PAaCTBOPOB YKCYCHOI KUC-
JIOTHI ¥ TJINIEPOJIA.

3adanue 3. Ilonyuenune HaTpuii amerara (B pacTBOpe).

B Bamem pacnmopssKeHUU — JUMOHHAs KHCJIOTAa, I'JIIO-
K03a, KpaxMaJ, PaCTBOPhI YKCYCHOM KMCJIOTHI, TJIUIIEPO-
Jna, HaTpuit rugpokcuna, Kynpym(Il) cysnabdara nu HaTpuii
KapOoHaTa, COIMPTOBOI pacTBOpP mona (MOmgHASA HACTOM-
Ka), IOJIOCKW YHUBepCAaJbHON WMHIWKATOPHOU Oymarwu,
OUCTUJIINPOBaHHAA BOJA, HEOOXOAMMOe 000pyJOBaHUe.

BrnimosmanuTe Kaskmoe 3amaHue AByMsa cmocobamu. IIpo-
IyMaiiTe IIOCJIELOBATEJIbHOCTL IIPOBEAECHUA SKCIIEPUMEH-
Ta ¥ COCTABbTE €ro IIaH. Balu geiicTBusa, HAOJIOAEHNI,
BBIBO/IbI, XMMHNYECKNE YPABHEHNA 3aIINIIINTE B Ta6JII/IIIy:

IlociemoBaTeIbHOCTH

Haoarogenus BriBoasl
IXelcTBHUI

3adanue 1...

Insa pacnosHaBaHUA OKCUTEHCOAEPIKAIIMX OpraHudec-
KUX COeIVHEeHUU BbI MOXKeTe BOCIOJIb30BAThCA CBEIEHUA-
Mu, pasmelrneHHbIMU B [Ipunoxkenun 2 (c. 250).

?

187. C NOMOLLbIO KaKUX XMMUYECKUX peaKLMin MOXKHO OTIMYUTb pacTBop
3TaHofa OT pacTBopa:

a) rmuuepona; ) 3T@aHOBOW KUCIOTbI;
6) dbeHona; 1) [IOKO3bl;
B) 3TaHans; €) caxapo3sbl?
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188.

189.

190.

191.

192.
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Kak akcnepumeHTanbHO pasnuyuTb Takne BeLLecTBa:

a) caxapoasy v MioKo3y;

6) METAHOBYIO W 3TAHOBYIO KMCIOTh;

B) Kpaxman U rioKoay;

r) aTaHanb W 3TAHOBYIO KMCOTY?

Kak akcnepumeHTanbHO AoKa3aTb Haluyue:

a) XapaKTEPUCTUYECKUX TPYNM B MOJIEKYyNAX YKCYCHOM KUCNOTbl M

rNOKO3bI;

6) HeHaCbIWEHHbIX YXUPOB B PacTUTE/IbHOM Macie;

B) aTomoB Kap6oHa B MoneKynax Lenstono3bl U Kpaxmana?
MOXHO NU pasnuyuTb MO XapaKkTepy MNaMeHU, Kakoe BELLECTBO
rOpuUT — 3TaHON WK 6eH3eH? Ecnn MOXKHO, TO KaK UMEHHO?
MNMoyemy ncyesaeT oKpacKka pacTtBopa 6poma npu ero nepemMellmBsa-
HWUU C pacTUTENIbHbIM Maciom?

YTo HabnodaeTcs npuv HarpeBaHWW U JanbHenwem OxnarKaeHUu
CMecH pacTBOPOB MoJa M Kpaxmana?



pasgeJ

Hurtporencoaep:xamiue
OpraHmuecKue
coOeTUHeHU S

B sToMm pasgese peub moiigeT 00 OpraHNYEeCKUX
COEIMHEHUAX, B MOJIEKYJIaX KOTOPBIX MMEIOTCS
atombl HuTporema (cxema 5). OcobGoe mecTo
cpeau HUX 3aHHMAaIOT OeJIKM — BeIllecTBa, oopa-
3YIOIIHUECa B JKUBBIX OpPTaHU3MaX U3 aMUHOKUC-
JIOT ¥ BBITOJIHSIONI[ME BayKHbIe OMOJIOTHUECKUE
(yuxIuu. Bl TaKKe 03HAKOMUTECH C aAMUHAMU,
KOTOpPBIE HA3bIBAIOT OPraHNUYECKMMU OCHOBAHUA-
MM, W y3HAETe, UTO AMHHOKMUCJIOTHI U OeJIKU
ABJIAIOTCA aM(pOTEePHBIMHU BEIECTBAMMU.

Cxema 5
Kaaccesl HUTpOreHcoaeps;Kalux coeguHeHnin

HUTPOTEHCOJEPALLUE OPTAHUWYECKUE COEAUHEHNA"
;

Y
AMUHbI AMUHOKHUCNOTbI benku
CH3;—NH, H,N-CH,-COOH ...—l}l—(le—(":—l\ll—(le—(ﬁ—...

HR, OHR, O

6 AMMUHDBI

MaTtepuan naparpacga noMmoxKeT Bam:

» 0T/n4aTb aMUHbI OT OPYrux coeauHeHNN;

! Ha cxeMe IpuBeieHBI (DOPMYJILI IIPOCTEHINET0 AMUHA, AMUHOYKCYC-
HO¥ KUCJOTHI, (hparMeHTa MOJIEKYJIBI OesIKa.
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» y3HaTb O COCTaBe, CTPOEHUU MOMEKY/ U Ha3BaHUAX
aMUWHOB;

» pacwupuTb NpeacTaBneHe 06 o6pa3oBaHn KOBa-
JIEHTHOW CBS3MU;

» MOHATb, NOYEeMYy aMUHbl Ha3biBAOT OPraHUYEeCcKUMH
OCHOBaHUAMMU;

» MONY4YnTb CBEAEHUS O MPUMEHEHWU aMUHOB U UX
BAIMSIHUN Ha OPraHu3M.

Avunbl. BoJbIIMHCTBO OPraHUYECKUX Be-
IIeCTB, OOPA30BAHHBIX TPEMs dJIeMEeHTaMU —
Kap6ouom, I'maporenom m HuTporenom, oTHO-
CHUTCA K KJIACCy AMUHOE.

Amvunsl — npoussBognbie ammuaka NH;, B Mosekynax
KOTOPBIX BMECTO OHOTO MJIM HECKOJbKHMX aToMOB I'uapo-
TeHa MMeIOTCH yriIeBOAOPOIHbIE OCTATKH.

Puc. 68.

Mopenb
MOJIEKYbI
ammunaka NH3
(CUHMI WapuK —
aTtom HutporeHa)

CTpyKTYpHYIO POPMYIY MOJEKYJIBI IIPOCTEIi-
mero o cocraBy amuaa CH;—NH, mo:xHO nosry-
YUTb, 3aMeHUB aToM l[‘maporeHa B MOJEKYJie
ammuaka NHj; (puc. 68) ma rpynmy aromMos
—CHsj:

N~ N~
HiH = Hy CH

TI'pynna aromos —NH, aBigerca xapakTepuc-
THUUYECKOI; ee HagBaHUe — amurozpynna. O6iias
(opMyJia BEIecTB, B MOJIEKYJIaX KOTOPHIX YIJIEBO-
JIOPOIHBIH OCTATOK COeANHEH C AMIHOIPYIIIOi!, —
R—NH,.

B saBucuMOCTHY OT CTPOEHUS YIII€BOIOPOIHBIX
OCTaTKOB 1 OCOOEHHOCTell XMMNUYECKON CBA3U B

! Takue COeIVMHEeHNA Ha3bIBAKOT IIEPBUYHBIMU aMUHaMU.
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HHUX Pa3jauvdarT HACbLULeHHble WU apomamudec-
Kue aMUHBI:

NH,
CH;—NH,

HACBIIEHHBIH aMUH apoMaTUYeCKUil aMUH

Hacsrmennsie aMuHbBI. B MoJIeKyJie HaChIIIEH-
HOT'O aMWHA aMUHOTPYIINIA COeTMHEHA C OCTATKOM
MOJIeKYyJabl aakKaHa. OOmas QopMyaa TaKUX
BemectB — C,H,, . NH,.

P Kakyio xumMuueckyio (pOpMyJy HMeeT Hackl-
IeHHbII AMWUH ¢ MOJIIPHO# Maccoii 45 r/Mojb?

Haszsanus. CucremMaTnuecKkoe Ha3BaHME HACHI-
IIIeHHOT0 aMWHA COCTOUT M3 JBYX YacTel — Ha-
3BaHUS COOTBETCTBYIOIIETO aJIKaHA W CJIOBA
amun: CH;NH, — meranamun, C;H,NH, — sra-
HaMuH. B HasBaHUAX APYTUX HACBIIIIEHHBIX aMU-
HOB yKasbIBalOT HoMep aToma KapOGoHa, coemu-
HEHHOT'0 ¢ aMUHOTPYNIIoi. g aToro BEIOUPAIOT
HamnboJjiee MIVMHHYIO KapOOHOBYIO Ienb (K HeH
IOJI;KHA ObITh mpucoenmHeHa rpynma —NH,) u
HyMepyioT arombl. ATomy Kap6oHa, cBA3aHHOMY
C aMUHOTPYHONOO¥, HIPHCBAMBAIOT HAUMEHBIIUN
HOMED M 3alIMCHIBAIOT €0 Iepej] CJIOBOM AMUH:

3 2 1
CH,;-CH,-CH,—NH,.
mporman-1-aMuH
Hnsa aMWHOB C IPOCTHIMU 3aMECTUTEJIAMU B
MOJIEKYJIaX YaCcTO MCIIOJIb3YIOT APYTYe Ha3BaHNUA,
KOTOpbIe HAUMHAIOTCA C HAa3BaHUA YTIJIEBOLOPO-
HOTO OCTaTKa, COeJUHEHHOTO C aMUHOTDYIIIION:
CH;—NH,.
MeTUuJIaMuH
Cmpoenue monexyn. B monexynax aMIUHOB, B
yacTHOCTH MeTuaaMuHa' (puc. 69), Kak u B MoJe-
kyse ammuaka NHj, arom Hurporena coesuneH

! B maparpade ucnosbp3yeM Ha3BaHIE STOTO BEIleCTBA, YIOTpedIseMoe
HamboJiee 4yacTo.
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Puc. 69.
Mogaenu
MOJIeKY/bl
MeTunaMuHa
CH3NH,

Puc. 70.
CmelleHune
3NEeKTPOHHbIX
nap B MoneKyne
MeTUNaMUHa

164

B

Cc TpeMsd APYTMMU aTOMAMHU IIPOCTON KOBAJIEHT-
HOIT CBA3bI0. JTA CBA3b PEAIU3YETCsI C yUaCTHUEM
HeCIIapPeHHLIX JJIEKTPOHOB BHEIIIHEro dHepPreTu-
YeCKOT'0 YPOBHS aToMa HnTporeHa:

B 971eKTPOHHBIX (bOpMy.IIaX MOJIEKYJI aMHUHOB,
KpOMe OOIITUX 3JeKTPOHHBIX IIap, YaCTO IOKAa3hI-
BAalOT U <«HEIOJEJIEHHYI0» Mapy 2S-39JeKTPOHOB
aroma Hurporena:

H:C:N:H
HH

MeTUJIaMUH
OO6111ue 2JIeKTPOHHBIE IIapbl B MOJIEKYJIe aMIHA
cmematorcss K aromy Hwurporena (puc. 70). Ha
9TOM aTOMe€ COCPEJOTOUYUBAETCSA OTPUIIATETHHBIN
3apsAn, a Ha APYTOil YacTU MOJIEKYJIbI — IIOJIOMKU-
TeJbHBIA. [I0aTOMY MOJIEKYJIBI AMUHOB IIOJISAPHEBIE.

o0
- 8+

8+/f$

\8+

Dusuueckue céolicmea. B 00LIUHBIX YCITOBUAX
MEeTHJIAMUH, STUJIAMUH U HEKOTODPBIe Ipyrue
aMWHBI SABJSIOTCS TasaMU, a OCTAJbHBIE —
JKUIKOCTU WJIU TBepAble BelecTBa. ['azoobpas-
HbIEe U KUAKVE aMUHBI UMEIOT Pe3KUH HempusaT-
HBIU 3aIax.

AMunHBb ¢ HEOOJBITUMU OTHOCUTEIbLHBIMU
MOJIEKYJIAPHBIMY MacCaMU XOPOIIIO PACTBOPAIOT-



csa B Boge. Temmeparypbl KHUIIEHUS aMHUHOB
BBIIIE, YeM COOTBETCTBYIOIIUX YIJIEBOJOPOIOB.
IAT0 00BACHAETCA CIIOCOOHOCTHIO MOJIEKYJI aMU-
HOB 00pas30BBIBATH BOJOPOAHBIE CBA3HU.

Xumuueckue ceoticmea. Hanuune B MOJIEeKy-
JaX aMUHOB 3JEeKTPOOTPUIIATEJIbHBIX AaTOMOB
Hurporena ¢ HemomesieHHOU mapoii 9JIEeKTPOHOB
o0yciiaBIuBaeT XxapaKTepHbIe XUMUYEeCKHe CBOM-
CTBa 9TUX BEIIeCTB.

Pearxuyuu c kucaomamu. Ilpu B3auMogeicTBUN
aMWHOB C KHCJIOTaMU O0pPa3yITCA COJM — HOH-
HbIE COeTUHEeHN:

CH;NH, + HCI —» [CH3NH,]CI.
MeTUJIaMUuH MeTI/IJIaMMOHI/Iﬁ XJjopumn
HNonHo-MoNeKyIApHOE YpaBHEHUE 3TOU PeaKI[uu
(cosib pacTBOPUMA B BOJE):
CH;NH, + H" — [CH;NH,]".
KaTHuOH MeTUJIaMMOHUA
TakuMm o6pas3om, Kakaas MOJIEKyJia HUTPOTEeH-
COJZlepsKallero BelecTBa IPUCOEJNHSET KaTUOH
T'unporena. Ilpu sToM Hemome/ieHHAs IIapa

[
2s-371eKTpoHOB aroma Hurporena (— N:) mepexo-
[

IUT B cBOOOmHYIO 1s-opbutans nona H' u craxo-
BUTCS 0O0IIel A1 00eMX YaCTH!IL:
i
[H3C—I|\I—H]+
H
BosHukaer nomosHuTeIbHAS KOBAJIEHTHAS CBA3b
N-H.

Bam m3BecTHO, UTO OCHOBAaHHSA — BeIlleCTBAa,
IUCCOIMUPYIOIe B BOAHOM pacTBope ¢ o6paso-
BaHueM nouoB OH . Temeps K ocHOBaHUSAM Oymem
OTHOCUTH ¥ AMUHBI; UX MOJIEKYJbI MOTYT IIPUCO-
eIUHATL KaTuoHbl H'. AMuHbL — opzanuueckue
OCHOBAHUSL.

Pearxuyuu ¢ sodoii. Ilpu pacTBOpeHUU B BOIE
HACBIIIEHHbIE AMUHBI YACTUYHO PEarnupyioT ¢ Hei:

RN n _
CH;NH, + H-OH 2 [CH;NH;] + OH".

HOH MEeTUJIaMMOHUA
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HNousr OH™ B BOAHOM pacTBOpe aMHHA MOIKHO
00HAPY/KUTH C TOMOIIBbI0 MHIANKATOPA.

Pearxuyuu oxucnieHus. AMUHBI TOPAT HA BO3Y-
Xe 1 CIIOCOOHBI 00Pa30BBIBAThE C HUM B3DPbIBUATHIE
cmecu. IIpogyKThl TOpeHUA aMHUHA — YIJIEKUC-
JIBIHA T'a3, a30T U BOASHOU IIap:

4CH,NH, + 90, — 4CO, + 2N, + 10H,0.

IIpumenenue. AMUHBI MCIIONB3YIOT B IIPOU3-
BOJICTBE IIOJIMMEPOB, CUHTETUYECKUX BOJIOKOH,
Kpacureeil, JeKapCTBEHHBIX IPEIapaToB.

Du3uonozuueckoe deticmeéue. B mpupome
pacmpocTpaHeHbl aMUHBI PA3JMUYHOr0 COCTaBa U
CTPOEHUsI; HEKOTOPhIE M3 HUX UMEIOT BBICOKYIO
OMOJIOTUYECKYI0 aKTUBHOCTD.

BoJbIITMHCTBO aMUHOB SIBJISIIOTCS TOKCUYHBI-
MU BelecTBaMu. Hampumep, MeTUJIaMUH pas-
IpasKaeT CAUSUCTHIE 000JTOUKHU, BHI3BIBAET HAPY-
IIeHrWe IbIXaHWs, OTPUIATEJIbHO BO3IENCTBYeT
Ha HEePBHYIO CUCTEMY U BHYTPEHHUE OPraHbl.

BblBOAbI

AMuHBI — IPOAYKTHI 3aMeleHua aTomoB I'uapo-
resa B mojeryiae amvmuaka NHg Ha yraesomopon-
HbIe OCTATKU. MOJIeKyJIbIl MHOTHX AMUHOB COIEPIKAT
xXapakKTepucTuyeckyro rpynmny atomoB —NH,, Ha3bI-
BaeMyI0 aMHUHOTPYIIIOM.

CucremaTtnuecKkue Ha3BaHHUS HAaCBIIN[EHHBIX
AMHMHOB COCTOAT U3 Ha3BAaHMS COOTBETCTBYIOIIETO
ajgkaHa, HoMepa aroma KapGoHa, ¢ KOTOpPBIM
coeMHEHA AMUHOTPYIIIA, M CJI0BA «aMHH».

Amvunbl — opraHnueckue ocHoBaHua. OHU pea-
THPYIOT ¢ BOJOWM, KMCJIOTaMH, TOPAT Ha BO3IyXe.
HUx ucnoap3yoT B IPOU3BOACTBE OPraHUYECKHX
BemecTB. MHOrne aMuHbBI TOKCUYHBIL.

193. Kakune coegnHeHUs Ha3blBaAlOT aMMHaMmU?
194. N306pa3unTe CTPYKTYpHble GOpMySibl MOSIEKYNn 6yTaH-l-aMuHa U
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195.
196.
197.
198.

199.

200.

201.

202.

OxapaKTepuayinTte CTPOEHWE MOSIEKY/bl METUNAMUHA.
lMo4yeMy amuHbl Ha3blBalOT OPraHNYeCKMMMU OCHOBaAHUAMN?
BblyncnuTte maccoByto fonto HUTporeHa B aTunamuHe.
Hangute nnoTHOCTb (MPKW H. Y.) U OTHOCUTENbHYIO MIOTHOCTb MeTUNa-
MWHa No BOAOPOAY.
CocTaBbTe MOMIEKYNSAPHOE Y MOHHO-MOJIEKYNIIPHOE YpaBHEHUS peak-
LMK METUNaMUHA C BOAHBIM PacTBOPOM HUTPATHOM KUCAOTbI. [TpuMu-
Te BO BHMMaHWe, 4YTO MPOAYKT peaKLnn pacTBOPSETCS B BOAE.
MaccoBas gons HuTporeHa B o6pa3sue TEXHUYECKOro MeTUNaMuHa
paBHa 40 %. Bbluncnute MaccoByto 400 NPUMECEN B BELLLECTBE.
BbiBeanTe xuMmmnyecKkyto Gopmyny HacblLLEHHOro amuHa, ecnu:

a) ero napsbl TsHXKenee Bo3gyxa B 2,52 pasa;

6) maccoBasi fons HutporeHa B coeagnMHeHmmn paBHa 0,311.
Mpu cropaHn ammHa, MONeKyna KOTOporo coaepyana ofHy aMuHo-
rpynny, o6pasoBanuncb BoasHon nap v 0,3 mMosnb rasos. llocne KoH-
JeHcauMM BOASHOro napa W MPOMyCKaHWs ocCTalbHbIX MPOAYKTOB
peaKuuMK B M36bITOK pacTBopa Lienoyn octanock 0,1 monb rasa. Haw-
ante dopmyny aMuHa.

7 AHUNVH

MaTtepuan naparpada nomoxxeT Bam:
> y3HaTb O COCTaBe W CTPOEHWW MOJSIEKY/bl aHUNNHA;
» BbISICHUTb CBOWCTBA aHUIUHA;
» MOMY4YnTb CBEAEHUS O NOSYYEHUN aHUIMHA, ero npu-
MEHEHUU U BIWAHWM HA OKPYXKaloLLYO cpegy.

IIpocreiimum apoMaTUYeCKUM aMUHOM SBJIA-
erca anuaun, nin peannamus CgH;NH,. 9to —
OecIiBeTHAs JKUIKOCTD C XapaKTEePHBIM 3aIIaXxoM,
KOoTopasi pacTBOPsieTCs B CIUpPTe, OeH3eHe, HO
MaJopacTBOpUMAas B BOJE.

Crpoenue mouaerkyabl. MoJseKyjaa aHUJIMHA
COCTOUT M3 ABYX YaCTe€l — aMUHOTDPYIINIHBI 1 OeH-
3eHOBOTrO0 KoJibIiia (puc. 71). Hemomenenuas aJiek-
TpoHHasA Imapa aroma Hwutporena ob6pasyer
OOTITYIO 9JIEKTPOHHYIO CUCTEMY C P-3J€KTPOHAMU
0eH3eHOBOTO KoJibIla (puc. 72). HacTh 3J1€KTPOH-
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Puc. 71.
Mopenu
MOJIEKY bl
aHuIMHa

Puc. 72.
JneKTpoHHan
cucrtema

B MOJieKkyne
aHuWnMHa

HOII ILIOTHOCTH OT aToMa HuTporena mepemerra-
erca B 0eH3eHOBOE KOJBII0O M HEePABHOMEDPHO
pacIpejeseTcsa B HeM':

NH,

P CpaBHHUTE 5JEKTPOHHOE CTPOCHHE MOJEKY.I
aHUJNHA 1 (peHOIA.

XuMunuyecKkue cBOMcTBa. B BOZHOM pacTBope
aHWJINHA IOYTH HET MOHOB, a WHIUKATODPHI He
U3MEHAIOT CBOeN OKPacKU.

Hexoroprie peaknum, B KOTOpPbIe BCTYIIAeT
aHWJIWH, IPOTEKAIOT C yYacTueM aMUHOI'DPYIIIIE,
a Ipyrue — ¢ ydacTueM 0eH3eHOBOTO KOJIBbIIA.

Pearxyuu c ywacmuem amunozpynnwt. MoJie-
ryna C¢H;NH, Tpynuee, uem mosekyina CH;NH,,

! Han6osbmas s1eKTPOHHAA IIJIOTHOCT B 0€H3€HOBOM KOJIBIIE COCPE0-
TOUMBAETCA B Opmo- u napa-noyoxenusax (c. 100).
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coepuHsaeTcs ¢ karnonom H' u ciabee yaepaxusa-
et ero. ITosTomMy aHUINH, B OTJIMYNE OT METHJIA-
MHHA, B3aMMOJIEHCTBYET TOJBKO C CHUJIbHBIMU
KucjoTamu. B pesyabraTe peakiiuii o0pasyoTcs
COJIY, SBJIAOIIMECS PACTBOPUMBIMU B BOJE MOH-
HBIMHU COeINHEeHUAMU:

C¢sH;NH, + HCl —» [CiH;NH;]Cl.

aHWJINH, UJIN (I)eHI/IJIaMI/IH (I)eHI/IJIaMMOHI/Iﬁ XJjopung

P BanumnTe MOHHO-MOJEKYJIAPHOE yPABHEHUE
9TOH peaxIiuu.

Peaxyus 3amewenus amomoé I'udpozena 6
b6en3eno60m KoAbYe. AHUIMH B3aUMOJEHCTBYET
C BOJHBIM pacTBOpPoM Opoma (OPOMHOII BOJIOH) C
obpasoBaHueM 6eJI0r0, MHOTZA — €/1Ba YKeJITOBAaTO-
ro ocazaka (puc. 73). IIpu asToM B 6eH3€HOBOM KOJIb-
e MOJIEKYJIBI aMWHA IIPOUCXOIUT 3aMeIlleHue
cpasy Tpex aTromoB I'maporena aromamu Bpoma':

NH, NH,
1
Br 2Br
+ 3Br,(BomgHBIN pacTBOp) —> 6 J +3HBr.
5 3
4
Br
AHWUJIUH 2,4,6-rpubpomoanuiun’
pactsop Br,
= 1Y
Puc. 73.
Peakuus -
aHUNUHa
¢ 6poMHOM : :
\e. »
BOZOi s

! Kaxk u B peaknuu (peHOIA C OPOMHOI BOLOIH.
2 HagBaHUs IPOM3BOAHBIX AHIINHA COCTABJIAIOT TAK JKe, KAK U IIPOU3-

BOJHBIX (PeHoJIA.
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Puc. 74.
Peakuus
aHWInHa
C XJIOpHOM
M3BECTbIO

170

Peaxyuu orxucnenus. AHUIUH TOPUT KONUTS-
UM IJIaMeHeM. B oTaiuune ot OeH3eHa, OH JIETKO
OKMCJIAETCS Ha BO3AYyXe, IPeBPAIlasach B pasjind-
HbIE BeIlecTBa.

lpu go6aBaeHUU XA0PHON U3BECTU UIU XJ10p-
HON BOAbl (pacTBOp x/iopa B Boge) K BOAHOMY
pacTBopy aHuIMHa rnosiBasieTca ¢uoaetoBas
OKpacKa, KOTOpYI UMEeIOT MPOAYKTbl OKUCIEHUS
amMuHa (puc. 74). Tak MOXHO OGHapPyXXUTb fa)ke
He3Ha4uTe/IbHOEe KOJIM4eCTBO aHU/INHA.

pacTBop
XNOPHOMN ~__
W3BECTU ¢

Y~

=4

ITonyyenue u mpuMeHeHUe. AHUJIVH ABJISAETCA
Ba'KHEUINIUM aMWUHOM. IIPOMBINIJIEHHBIA METOJ
€T0 TOJIYyUeHWSA OCHOBAH HA BOCCTAHOBJIEHUU
autpobensena CgH;NO, Bomopomom mpu 250—
350 °C 1 HaIMuuM; KaTajausaTopa:

C4H,NO, + 3H, “*5 C,H,NH, + 2H,0.
HHTpOGeHSeH AHUJINH
AHUIVH CIIYXUT UCXOIHBIM BEIIECTBOM B IIPO-
M3BOJCTBE MHOTHX OPraHNUYECKUX COeQUHEHUN —
Kpacurejeli, HEKOTOPBIX JIEKaPCTBEHHBIX IIperna-
paToB, IIOJUMEPOB, IIECTUIUI0B.
dusunosornueckoe gencresue. AHNJINH — s70-
BITOE BEII[ECTBO. ITOT AMUH U €ro IIPOMU3BOJHEIE
pasapaskaroT CJAU3UCThIE 000JI0UKI, 3aTPYLHIIOT
IbIXaHWe, HeraTMBHO BJIMUSIOT HA KPOBL, BHY-
TpeHHNe OpraHbl, HepBHYIO cucremy. Ilonagas B
OKPYIKAIOI[YI0 CPeny, aHWUJIUH HAHOCHUT BpPE[
PaCTEeHUAM, KUBOTHLIM.



Arnnna CgH;NH, — OecuBeTHasd :KUAKOCTHL C
XapaKTepPHBIM 3allaX0M, MAJIOPACTBOPUMAS B BOJe.
ITOT aMHMH fABJISETCS (oJiee CIA0BIM OCHOBaHHUEM,
yeM HaChIeHHbIe aMUHbI. BOIHBIN pacTBOpP aHUIIU-
Ha He M3MEHAeT OKPACKH WHAUKATOPOB. BemjecTBo
pearupyeT ¢ CHIBHBIMH KHUCJIOTAMH, OPOMHOI
BOJIOI, OKUCJISIETCS HA BO3/AyXe, TOPUT.

B mpoMBIIIIEHHOCTHM AHUJIHMH IIOJYy4alOoT H3
HUTpoOeH3eHa. Ero mcmosp3yloT B IPOU3BOJCTBE
KpacureJeii, JeKapCTBeHHBIX CPEICTB, IOJIUMEDPOB.

AHUJIWH ¥ €eT0 IPON3BOTHBIE OTPUIIATEJIHFHO BO3-
IEeWCTBYIOT Ha 'KMBHI€ OPTaHU3MBbI, HAHOCAT Bpe[
OKpY:KaIoIei cpeme.

?

203. O6bsICHUTE, NOYEMY OCHOBHblE CBOMCTBA Y aHW/IMHA BbIParKeHbl B
MEHbLLEN CTEMEHU, HEM Y METUIAMUHA.

204. JlonuwunTe CXeMbl peaKLMi U COCTaBbTE XUMUYECKUE YPaBHEHMS:

a) CgHsNH, + 05 — ... ;
6) CgHsNH, + HBr — ...

205. Bblyncnnte MaccoBble [0/M 3IEMEHTOB B aHU/INHE.

206. Kakyto maccy HUTpoGeH3eHa B35M A9 MNOJYYEHUS aHUWHA, €Cln
o6pasoBasnocb 200 Kr amuHa, a npopearnpoano 95 % mMcxoaHoOro
BellecTea?

207.Mpwn cropaHMn apomMaTMHeCcKOro amumHa ob6pas3oBanuMcb Boaa U
1,3 monb rasos. [locne nponycKkaHus Mx B M36bITOK pacTBopa LWeso-
4yun octanock 0,1 monb rasa. Hangute ¢opmyny amumHa.

8 AMWHOKUCNOTDI

MaTtepuan naparpada nomMo<eT Bam:

» OT/IM4aTb aMUHOKUCIOTbI OT [APYrUX OPraHUYecKMX
COEMHEHWN;
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» y3HaTb 0 GMONOTMYECKON POSIM AaMUHOKUCNOT;
» 03HAKOMMUTbCS CO CBOMCTBAMM aMUHOKMUCIIOT.

Ocob6oe 3HaueHUE IJA KUBBIX OPTAHU3MOB
UMET AMUHOKUCIOMbL. PparMeHTHl UX MOJIe-
KYJI BXOAAT B COCTAB TAKMX BEIECTB KaK OeJIKHU,
¢dhepMeHThl, TOPMOHBI.

AMMHOKHMCIOTHI — IIPOM3BOJIHBIE YIJIE€BOIOPOIAOB, B
MOJIEKYJIaX KOTOPBIX MMEIOTCA aMHUHO- H KapOOKCHIIbHBIE
I'PYIIIbI.
o-AmMuno- B npupoje Haunboiee pacIrpoCcTPaHeHbl O-AMU-
KHMCJIOTHI HOKucaombL. B MOJEKyIax 9TUX KUCJIOT aMUHO-
4,0 rpymnma coefuHeHa ¢ OJamiKaWmuM K KapOOoK-
R—CH-C ..
I OH CcUJbHOU rpynme atomoMm Kapb6oma. Mx obmias
NH,
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dopmyma — R—(IIH—COOH .
NH,

Buonoruueckast posab. MoseKyJbl pasHBIX 0eJI-
KOB COCTOAT 13 ()ParMeHTOB MOJEKYJ ABaAIlaTh
0-aMUHOKMCJIOT. BoJIbIlte IT0JI0OBUHBI 9TUX KHUCJIOT
o0pasyeTcs B KMBBIX OPTaHU3MAaX U3 IPOAYKTOB
obMeHa BelecTB. JIpyrue o-aMUHOKHUCJIOTHI,
HeoOXOoMMMbIe [JIS CUHTe3a 0elKOB, UeJOBEeK U
JKUBOTHBIE IIOJIy4YaloT BMecTe ¢ muirneii. Takwme
aMWHOKUCJIOTHI Ha3bIBAIOT He3aMmeHumvimu. Pac-
TeHUs CUHTE3UPYIOT BCE aAMUHOKUCJIOTHI, U3
KOTOPBIX 00pas3yioTcs OeJIKH.

HasBanusa. CucremaTnuecKue Ha3BaHUA aMU-
HOKMCJIOT COCTaBJAIOT, MO0ABJAA K Ha3BaHUAM
COOTBETCTBYIOIIUX KAapOOHOBBIX KHCJIOT IIPHU-
cTaBKy amuHo- (taba. 4). IlomoxxkeHue amMuHO-
TPynnObl YKas3bIBAIOT B HA3BaHUAX Iudpamu
(zomep 1 mpucBauBaioT aromy KapboHa KapOok-
CUJILHOI TPYIIIIBI):

H,N-CH,—CH,~CH,~COOH.
4-amMuHOOyTaHOBAas KMUCJIOTA
Hpyrue HasBaHUA AaMUHOKUCJIOT IIPOUCXOMAT
OT TPUBUAJIbHBIX HA3BaHUII KapOOHOBBIX KIUCJIOT
(taba. 3). IlosmoxeHre aMUHOTPYIIIILI B MOJIEKYJIe
YKasBhIBAIOT I'PeuecKUMU OyKBamMu o, 3, y U T. A.,



HaumHasA OT OJMKaUIIero K KapOOKCUJIbHOM
rpynne aroma Kapbona:

HN—~CH,—CH,~CH;~COOH.
Y-aMHUHOMAaCJIAHAaA KUCJIOoTa

1 o.-aMUHOKMCJIOT, U3 KOTOPBIX 00pasyoTcs
0eJKu, Jallle WCIIOJb3YIOT TPUBUAJIbLHLIE Ha3Ba-
HUs — TDJIWIUH, ajJauud u ap. Kpome Toro, atu
BellecTBa 0603HAYAIOT CUMBOJIAMMY, COCTOAIIIMU
13 TPeX MePBBIX OYKB PYCCKOTO MJIM AHTJINICKOrO0
Ha3BaHUA aMUHOKUCJIOTHI (Tab. 4).

Tabaruua 4
®opMyasl ¥ Ha3BaHUA HEKOTOPBIX O,-aMHUHOKHUCIOT
dopmyaa HaszBanue
CHCTEeMaTUYeCKOe | TPUBHUAJIbHOE®

H,N-CH,-COOH AwvwunosranoBaa |linmnun
(Tnn, Gly)

CH;-CH-COOH 2-Amuno- Anasun
I\lIHZ IPOIIAHOBAA (Ana, Ala)

CH3—(|3H—CH2—(|3H—COOH 2-Amuno-4-mermi- |Jleiinuu
CH, NH, IeHTaHOBad (JIeir, Leu)

* B cKOOKax — CHMBOJI O.-aMUHOKMCJIOTHI.

IIpocreiiteir o-aMUHOKMNCJIOTOM SABJAETCS
aMHUHOITaHOBAasA, MM AMUHOYKCYCHas, KACI0Ta'
(puc. 75, 76).

Crpoenue. B oTsimume oT KapOOHOBBLIX U HEOP-
TaHUYECKUX KWCJIOT aMUHOKHUCJIOTHI COCTOAT HE

Puc. 75.
Mogpenu
MOJIEKY/bI

AMMUHOYKCYCHOM ‘
KUCNOThbI

! AMUHOMeTaHOBO# KMCIOTHI He CyIecTByeT. B MOMEHT 06pasoBaHus
BeIeCTBO pasJjiaraeTcs Ha aMMUaK U YIJIeKUCJIbIH ras.
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Puc. 76.
AMUHOYKCyCcHas
Kucnora

U3 MOJIEKYJI, a U3 0COOBIX HMOHOB, HAa3bIBAEMBIX
ounoasapuvLmu’. Takoii MOH 06pasyeTca B PaCTBO-
pe BeJe[cTBHE OTIemienns kaTuona H' or kap-
OOKCHJILHOUN TPYIIIbl U IIPUCOESUHEHUS ero K
amuHOoTrpynme. Ha arome OKcureHa BO3HUKAaeET
oTpuIlaTeJbHBIN 3apsn, a Ha aTome Hutporena —
nosnosxkurenbubiit ("NH;—CHR—-COO):

R—(IZH—COOH 2 R—CIH—COO_.

dusznueckne cBoOCTBA. AMHUHOKMWCIOTBL —
Kpucrajinyeckre BeiecrBa. OHH XOPOIIIO pac-
TBOPAIOTCS B BOJE, a B OPraHNUYECKUX PacTBOPU-
TeJAX, KaK MPaBUJIO, HEepacTBOPUMLI. BoaHbIE
PacTBOPBI AMUHOKMCJIOT C OJHON KapOOKCUIbLHOMN
Y OJHOUM aMMWHOTPYIIIION B MOJIEKYJIe IIOUTU Hel-
TpaJbHBI; B HUX UHIUKATOPHI HE U3MEHAIOT CBOEH
okpacku. HexorTopble aMUHOKHCJIOTHI HUMEIOT
cIaIKui NIU TOPbKUI BKYC.

XumuuecKkue cpoiictBa. Biaromapsa HaJIUYHIO
B MosieKyJiax KucJaoTHbIX (—COOH) u ocHOBHBIX
(—NH,) rpynn aToMOB aMIHOKMCJIOTEI ABJISAIOTCSA
aMmporepabiMu BeimectBamMu. OHE pearupyioT co
I1eJI0UYaMM 1 KHCJIOTaMHU ¢ 00pa3oBaHueM COJIeH.
B mepBoM ciyuae B3auMojelicTBIE IPOUCXOIUT C
yuyacTueM KapOOKCUJIBLHOII TPYMIIbI MOJIEKYJIBI
KHCJIOTEI

H,N—CH,—COOH + NaOH —» H,N—CH,~COONa + H,0,

aMHWHOSTaHOBad KHUCJIOTa HanHﬁ aMHXHO3TaHoOaT

! Iipyroe HazBaHMe — BHYTPEHHUE COJIH.
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Puc. 77.
PactBop
npoayKra
B3aumMoaencTBus
rM1MuMHa

¢ kynpym(ll)
rMAPOKCUMAOM

a BO BTOPOM — C yYacTHeM aMUHOTDYIIIIHL:

H,N-CH,—COOH + HCIl - [H;N-CH,-COOH]CI.

TJIUIIUH I‘JII/IIII/IHI/Iﬁ XJjopung

o-AMMHOKMC/I0Ta B3auMOZENCTBYET B BOAHOM
pactBope ¢ kynpym(ll) rugpokcngom ¢ obpa3oBa-
HUEeM coeanHeHUs cuHero uyseta (puc. 77). 3ta
peaKuus sIBASIETCSI KA4e€CTBEHHOM Ha o.-aMUHO-
KUC/IOTbI.

Peakuuu mesxay aMmmHOKHMCcJIoTaMu. B onipene-
JIEHHBIX YCJOBUAX MOJIEKYJbI O-aMUHOKUCJIOT
B3aMMOJIeHICTBYIOT APYT ¢ aApyrom. IlpoaxykramMmnm
TaKUX peakKiuil ABagioTca nenmudv.. Cxema
o0pasoBaHus dunenmuda U3 IBYX MOJIEKYJI aMU-
HOSTaHOBOM KUCJIOTHI:

HzN—CH;,—(”)I\II—CHz—(E—OH -
(¢ H 0}
- HzN—CHz—(%—lTI—CHz—(E—OH + H,0.
OH 0]

B moaekyne munentumga (puc. 78), Kak U B
MOJIEKYyJie aMWHOKHUCJOTHI, TaKiKe NMeITCa
aMUHO- W KapOOKcHJIbHasA Ipynnbl. Kaskmas us
9TUX TPYIII MOXKET PearupoBaThb C IIPOTUBOIIO-
JIOKHOW IIO CBOWICTBAM TPYHION eIle OJHOM
MOJIEKYJIbI aMUHOKUCJIOTHI ¢ 00pa3oBaHmeM TPU-
nentuga. M3 MHOTUX MOJIEKYJ aMUHOKHUCJIOT
00pa3yIOTCs MOJIUIEITALBI.
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Puc. 78.
Mopaenb
MOJIeKY bl
aunentuaa
(BblgeneHa
rpynna atTomoB
—-CO-NH-)

Puc. 79.
AMMWHOKUCNOTbI B
JIeKapCTBEHHOM
npenapare
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MosieKyabl MOJUTIENITULOB COAEPIKAT T'PYIIIIHI
aToMoB (puc. 78), KoTopble HA3bLIBAIOT Nenmuo-
HbLMU 2PYNNAMu:

IIpymeHeHUe AMWHOKHMCIOT. AMUHOKMCJIOTHI
HUCIIONB3YIOT B MEIUITHE B KauecTBe JeKapCTBeH-
HBIX mIperapaToB (puc. 79) mpu 3aboseBaHUAX
KPOBU, BHYTPEHHUX OPraHOB, HEPBHOUM CHUCTEMBI,
HapyllneHnax ooMeHa BeliecTB. OHU 006e3BpeIKU-
BAIOT TOKCUYHBIE BelllecTBa B opranusme. Hexoro-
pble aMUHOKHUCJIOTHI CIYsKaT MUIEeBBIMY T00aBKa-
MU B KMBOTHOBO/ICTBE.

3aminHl amiHoKkucnoTH

| HeaamiHul amiHokmucnoT

BblBOAbl

AMWHOKHMCIOTHI — MPOM3BOIHBIE YIJIEBOI0PO-
0B, B MOJIEKYJaX KOTOPBIX HMEIOTCA aAMHHO- U
KapOoKcUIbHbIE TPyNnbl. B MoJekynrax o-aMHUHO-
KHCJIOT aMHHOIPYIIIa coeqnuena ¢ aromom Kap6o-
HA, OIMKANIINM K KapOOKCUIbHOM rpynmne. dpar-



MEHTbI MOJIEKYJ ABAAIATH O-aMUHOKHUCJIOT BXOOAT
B COCTaB MOJIEKYJI 0€JIKOB.

AMUHOKUCIOTHI — aM@pOTepHbIe COeTUHEeHU.
OHuM pearupyrT cO IIeJI0o4aMu ¥ KHCJIOTAMH.
MoJjieKyabpl aMUHOKHCJIOT MOTLYT B3aMMOIECTBO-
BaTh MeRIy co0oii. IIpu 3TOM 00pas3yroTcsa menTu-
OBl — BeIIeCTBAa, MOJIEKYJBI KOTOPBIX COCTOSAT U3
(pparMeHTOB MOJEKYJ aMHHOKHUCJOT, COE€IUHEH-
HBIX NeNTUIHbIME rpynmamMu atomoB —CO—NH-.

AMUHOKHMCIOTHI HCHOJb3YIOT B MeIUI[MHE,
I00aBISAIOT B KOPMa CeJIbCKOXO3SIICTBEHHBIX
KHNBOTHBIX.

?

208. Kakue coeanHeHUs Ha3bliBalOT aMUHOKUCIOTaMKN?
209. Hangute cooTBETCTBME:

CTpyKTypHas popmyna MONEKY/bI HaszBaHne aMnHOKNCAOTbI
CH, a) 3-aMUHO-3-MeTunbyTaHoBas;
1) CH3—CH—(|)H—COOH; 6) 3-aMUHO-2-MeTUNbyTaHoBas;
I{IH B) 2-aMWHO-3,4-AUMeTUNNEHTa-
2 HoBasg.
G
2) H2N—(I3—CH2—COOH;
CHy
GHs
3)CH3—(T')H—CH—(|3H—COOH:
CHj3 NH,

210. CoctaBbTe CTPYKTYPHble GOPMY/bl MONEKYN TaKMX KUCMOT:
a) 2-aMMHOMEHTaHOBOW;
6) 3-aMUHO0-2,3-AMMETUNOYTaHOBOW;
B) 4-aMWHO-3-MeTUN6YyTaHOBOW.
211. N306pasnTte CTPYKTYpPHYIO GOpMy/y MOJIEKYNbl a.-aMUHOBYTaHOBOM
KWUCNOTbI.
212.CpaBHUTE XMMMYECKME CBOWCTBA 3TAaHOBOM M aMWHOITAHOBOM
KUCIOT.
213. Boliyucnute maccosyto foito KapboHa B y-aMUMHOMACSHON KUCIIOTE.
214. KaKkylo Maccy aMUHOYKCYCHOW KMCNOTbI cneayeT pactBoputb B 100
BOAbl, Y4TOOGbl MPUrOTOBMTb PAcTBOP C MaccOBOW [OOJIEW KUCMOTbI
16,7 %7
215. CMewanu ofMHaKOBblE KOIMYecTBa BeELLeCTBa MMULMHA U anaHuHa.
Onpegenute MaccoBble 401N aMUHOKUCIIOT B CMECH.
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benku

MaTtepuan naparpacda NnomMoXeT Bam:

» BCMOMHWTb COCTaB MU yHKUMKN GenKkoB B opra-
HU3MaX;
> pacLwunpuTb CBOM 3HAHWA O CBOMCTBax OENKOB.

Bosbmras rpynna npupogHbIX HUTPOTEHCOeP-
JKAIUX BEIIeCTB NMeeT OTPOMHOE 3HAUeHUe AJIA
JKUBBIX OPTaHU3MOB. OTO — 0OeNKU.

Beaku — moaumentuabl, cocTosdumue u3 (pparMeHTOB
MOJIEKYJI O.-aMUHOKHMCJIOT ¥ BBIIIOJIHAIOIIE 0CcO0bIe (hyHK-
IIMM B KMBBIX OPraHU3MaX.
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Benku ABIAOTCS «CTPOUTENTBHBIM» MaTepua-
JIoM 15 KJaeTok. Kpome 9Toro, oHU peryaupyoT
o0MeH BellecTB (HAIIpuMep, FeMOTIJIOONH IepeHo-
CHUT KHCJIOPOJ OT JIETKUX K TKAaHSIM), obeciieunBa-
IOT JIBUTATEJbHYIO [IeATEeJIbHOCTh OPTaHU3MA,
3aIUTy OT MHOPOAHBIX OEJIKOB, OaKTepUii, BUPY-
COB. BOJIBIIMHCTBO XMMHUYECKUX IIPOIIECCOB B
SKMBBIX OPraHM3MaX IPOUCXOIUT C yUacTueM 0eJ-
KOB-KaTaJau3aTOPOB; UX HABLIBAIOT (DePMEHTAMMU.
Benku Takike SBIAOTCS NCTOUHUKOM SHEPrUU
Iis opranmsMa. Ilpu moaHOM pactiemaenuu 1 T
Oesika BbIesigeTcA 6osiee 17 KK TeIJIOTHI.

B opranmsmax KMBOTHBIX U UeJIOBEKA OGEIKU
(opMUDYIOT MBIIIEYHYIO, COEJUHUTEIbHYIO, IIO-
KPOBHYIO TKaHU, BOJIOCHI, HOT'TU. Cpeau BasKHeit-
mux O0eJKOB — IreMOTJIOOMH, MHOIJIoOuH (06a
HaXOIATCA B KPOBU), MHCYJINH (B IIOAKEJIYIOUHOMN
JKeJsiese), KepaTuH (B BOJIOCaX), KOJIJIareH (B KOXKe,
KOCTSIX), UMMYHOTJIOOYIUHbBI, THTEP(EPOHHI.

YesoBeK moJryuaeT O€JIKU C ITUIIeH, MOJOKOM,
JKUBOTHBIE — ¢ Kopmamu. Ilog meiictBuem Qep-
MEHTOB 0eJIKU PACIIeIIAI0TCA Ha aMUHOKUCJIIO-
TBI, U3 KOTOPBIX CUHTE3UPYIOTCSA APyrue OejaKH,



CBOWICTBEHHBIE [JaHHOMY opraHuamy. B pacre-
HuAX OeJKM 00pasyioTcsaA U3 HEOPraHWUYEeCKUX
BeIIeCTB B pedyJbTaTe ()OTOCUHTE3A:

yrneKUcnblv ras + Boga + HEKoTopble pacTBOpPUMbIE COU v,

310 UHTEpPECcHOo
Benxnu
MMEIOTCS
TaKKe B
0ECKJIETOUHBIX
OpraHM3Max —
BHUpPYyCax.

— 6eNKu + Kucnopoa.

CocraB 0eakoB. Pa3inuaior mpocThie U CIOMK-
Hble OeaKku. K mpocThIM OeskaM OTHOCATCS Te,
MOJIEKYJIBI KOTOPBIX COCTOSAT TOJHKO 13 OCTATKOB
MOJIEKYJI aMUHOKUCJIOT.

P HasoBuTe 3j1€MEHTBI, aTOMbI KOTOPHIX COAEP-
JKaTCsa B MOJIEKYJIaX MTPOCTHIX OEJIKOB.

B MoJeKy/ax CI0KHBIX OEIKOB UMEIOTCA eIlle
M OCTATKU MOJIEKYJI YIJIeBOIOB, opTodochaTHOH
KHCJIOTHI, HEKOTOPBIX APYTUX BEIleCTB.

Benku SBAsSOTCA BBICOKOMOJIEKYJIAPHBIMEI
COeIMHEHUAMU. SHAUCHNS OTHOCUTEIbHELIX MOJIE-
KYJAPHBIX Macc 0eJIKOB OUeHb BEJIMKU U COCTaB-
JISIOT OT HECKOJbKHUX TBICAY A0 HECKOJIbKHX
MUJLIAOHOB.

Ctpoenue MoJieKyJ. BeJiKu 10 cBOeMYy CTpoOe-
HUIO He UMEIOT AaHAJIOTOB CPear APYTUX OPraHu-
YeCKMX COeIQUHEeHNII, KOTOpPble Bbl M3ydaJu Ha
ypokax xuMmMuu. MOJEKYJILl 5TUX BeEI[eCTB
COCTOAT U3 (PPArMeHTOB MOJIEKYJ O-aMUHO-
KHCJIOT, COeIUHEHHBIX MeITUAHBIMI I'PYIIIaMU.
W3 xypca 6mosoruu BaM M3BECTHO, UTO CYIIe-
CTBYET YeThIpe YPOBHA CTPYKTYPHOII opranmnsa-
1y 0eJIKOB.

llepBn4yHasi CTpyKTypa 6€1Ka — 3TO Nonaunen-
TUAHasi Lernb C YeTKOH Moc/efoBaTe/IbHOCTbIO
aMUHOKMUCJIOTHbIX OCTaTKOB:

H2N—(|)H—(IT‘—I}I—CI,‘H—(“:—I}I—(I:H—(IT‘—...—I}I—(IL‘H—COOH
R; OHR, OH R3 O H R,
(R — yrneBofopoaHble U Apyrue oCTaTkm).

Lenb moxxeT npuobpeTaTb onpesesieHHyo npo-
CTPAHCTBEHHYI0O popmMy (06bIY4HO — popMy crnmpa-
JIn) BcejcTBue obpa3oBaHUs BOAOPOAHON CBSI3U
mexgy atomom OkcureHa CO-rpynrbl 04HOro BUTKa
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Puc. 80.
BtopuyHas

CTPYKTypa
6enka

180

— BopopogHas cBsA3b

cnupanu n atomom F'mgporeHa NH-rpynnel coceg-
Hero BUTKa. TaKylo CTPYKTypy 6GeJsika Ha3biBaloT
BTOpPUYHO# (puc. 80).

TpeTnyHas CTpyKTypa popmupyeTcst npu cBep-
TbIBaHWUMW criupanyn noannenTuaHomn Lenu B KiyooK
(rnobyny) BcneacTBUe BO3HUKHOBEHUSI CBSI3eH
-S$-S-, -COO---*NH;— mexgy ¢parmeHTammn
MOJIEKYI.

YeTBepTH4Has CTPyKTypa 6e/iKa siB/ISIeTCsl CUCTE-
MOM CJ/I0KHOM (POpMbl; B HEH 00bEAMHEHbI HE-
CKOJIbKO 7106y/1. 3TO — eAUHbINA KOMIJIEKC, BbINOJI-
HALWMI onpegesneHHyo QYHKLUUIO B XMBOM opra-
Hu3me. Mexxgy dparmeHTamu ra106yn BO3HUKAIOT
HOBble BOAOPOAHbLIE U apyrve cBsA3U. TaKyro CTPYK-
TYpy UMeeT reMorsi06MH; ero MoJieKysia COCTOUT U3

yeTbipex rno6yn.

CaoiicTBa 6eaxoB. HekoTopble OeJIKH PacTBO-
pAOTCA B BOJe; IIPU STOM 0Opa3yIOTCS KOJLIO-
UIHBIe PACTBOPBI. IIOCKONIBKY B MOJIEKyJIax 6eJ-
KOB UMEIOTCSI aMUHO- ¥ KapPOOKCUJIbHBIE I'PYIIIIEI,
STHU BeII[eCTBa ABJISIOTCS aM(POTePHBIMU.

IIpu marpeBaHuy OeJIKOB WMIM WX KOJLIOWI-
HBIX PACTBOPOB, A00aBJIE€HUU K HUM PacTBOPOB



Puc. 81.

[eHartypauus
6enka

KucJjor, enoueii, comeii Kynpyma(Il), Ilarom-
oyma(ll) i HEKOTOPBIX APYTHUX MeTajiude-
CKUX 9JIEMEHTOB, OPTaHNUECKUX PACTBOPUTEIEH
(HampumMep, 9TaHOJIA), a TaKyKe MeHCTBUU YJb-
TpadroJIeTOBLIX Jyueil, paguanuu Judo yabTpa-
3ByKa IIPOMCXOIUT ocakjaeHue O6eakoB. Taxoe
ABJIeHHe Ha3LIBAIOT denamypayueil’ (puc. 81).
OHO 00ycJoBJIeHO paspylleHueM IIPOCTpPaH-
CTBEHHOH CTPYKTYphI OeJKa; BCJIEACTBHE dTOTO
0eJIKU TePSIOT CIOCOOHOCTHh BBINMOJHATH CBOU
ouosornueckue Qpyarunuu. OcakaeHue OeJIKOB
HabJofaeTcsa W IPU CKUCAHUM MOJIOKa, Koraa
o0pasyeTcs MOJIOUHAS KUCJIOTA.

Mpun oTpaBreHUN 4esI0BEKA CONISIMU HEKOTOPbLIX
MeTal/InYeCKNX 3/1EMEHTOB PEKOMEHAYIOT BbIMUTb
MOJIOKa WJIN CbECTb CbIPoEe [HL0. TOKCUYHbIE KaTHO-
Hbl GyAyT oca)kgaTbCsi BMECTE C COOTBETCTBYIOLU-
MU 6esIKamu.

IIpu HATWMUYMM KUCJIOT, IeJoUel nan epMeH-
TOB GeJIKM IIoJBeprarwTcsa ruaponunsdy. Koneunsie
TPOAYKTHI TAKOT'O TPEeBPAIleHUA — aMUHOKMCJIO-
TBI, OCTATKY MOJIEKYJ KOTOPBIX BXOJUJIN B COCTAB
MoJeKyJa Oeska. I'MAposns IIPOUCXOOUT B He-
CKOJIBKO CTaaUIi:

6enoK — noavnenTuabl — aunentugbl — aMUHOKUCIOTbI.

! TepMuH IPOUCXOIUT OT IPeuecKoro ciaosa denaturatus — JTUIIeHHBIH
TPUPOTHBIX CBOMCTB.
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Hekoropsie peakium ¢ yyacTueM O€JIKOB
COIPOBOXKIAIOTCA M3MeHeHUeM I[BeTa (II03TOMY
UX Ha3bIBAIOT IBeTHBIMHU). Cpeam TakuUX peakr-
nuit — 6MypeToBas' W KCAHTONPOTEMHOBAA .

NNABOPATOPHbI OMbIT N2 3
buypeToBasi peaKuus

B npobupky HaJjeiiTe 1 Mo pacTBopa 0elKa KyPHHOTO
SAIIa U CTOJBKO JKe pacTBOpa IeJIoul, a 3aTeM J100aBbTe
HECKOJbKO Kameab pacTtBopa Kymnpym(II) cynasdara.
ITepemermnaiiTe comep:kumoe nmpodbupku. Uro HaOIIOMaeTe?

IIpu B3aummopeiicTBUM OEJIKOB C PaCTBOPOM
coau Kynpyma(Il) B m1e10uHOM cpene mOABIAET-
ca ¢uoseToBad OKpacKa. ITo — Ouypemosas
peakxuus, KoTOpas ABJIAETCA KAaYEeCTBEHHOUN Ha
MeNTUIHBIe IPYIILI B MoJeKyaax (puc. 82)°.

Eciu Oenxkm mau MX PacTBOPBI HarpeBaThb C
KOHIIEHTPUPOBAHHOM HUTPATHOM KUCJIOTOI, TO
umMelonmecsa B 0eaKax ()parMeHTHI MOJIEKYJ apo-

Puc. 82.
Pesynbrat
6uypetoBon
peakuuu

! TIo Ha3BaHUIO HUTPOTEHCOAEPIKAIIEr0 COeJUHEeHIA — OIypeTa, KOTo-
poe BCTyIaeT B aHAJOTUUHYIO PEaKIUIo.

2 HasBaHMe IPOMCXOAUT OT I'PEUYECKUX CJIOB Xanthos — :xeTeIil 1 pro-
tos — mepBHIii.

% C moMoIIpio 61ypeToBO PeaKIINy MOKHO 00HAPYKHUTE OEJIOK B CHIBO-
POTKe, MOJIOKE, KOJIJIOUTHBIX PACTBOPAX BEII[eCTB, COAEPIKAIINXCA B TOPO-
xe, pacoiiu.
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Puc. 83.
Pesynbrat
KcaHTonpoTeu-
HOBOW peaKuuu

el
o

&

MaTUYECKUX aMHUHOKKCJIOT B3aMMOMAEHCTBYIOT C
9TOM KUCJIOTOUM ¢ o0pasoBaHMEM HUTPOTEHCOAEpP-
JKaIuX COeIMHEeHUH KeJITOro 1Beta (Kcanmonpo-
meurno8as peaxyus, puc. 83). ITo Ke IPOUCXOTUT
pU IOMAfaHUY HUTPATHOM KHUCJIOTHI HA KOMXKY
(oOpasyeTrcsa HeCMbIBAEMOE BOJIOM KeJITOe IIATHO).

JNABOPATOPHbIV ONbIT N2 4
KcaHTonpoTtenHoBasi peaKuus

B npobupky HaJjeliTe 1 Mo pacTBopa 6elKa KYpPHHOTO
siia, 1ob6aBbTe HECKOJIbKO Kallesib KOHIIEHTPUPOBAHHOMN
HUTPATHOM KUCJIOTHI M OCTOPOIKHO HArpeiTe comep:Kumoe
npobupku. Yro Habaogaere?!

IIpakTuueckoe 3HaueHue. BenaKu ABIAIOTCA
HEOThEeMJIEMBbIM KOMIIOHEHTOM HAIlled IIHIIH, a
TaK)Ke paluoHa KUBOTHBIX. CyTouHas MmOTpPed-
HOCTBH B3POCJIOTO UeJIOBEKA B OEJIKaX COCTABJISET B
cpegaem 100—110 r. Beakosble mpernapaTsl
HUCHOJIB3YIOT AJIsI IEUeHUA U MPOPUIAKTUKY HEKO-
TOPBIX 3a00JI€BaHMUil. B "JKMMBOTHOBOJACTBE 1 IITHUIIE-
BOJICTBE [JIA IOBBIIIEHUS IIUINEBON II€HHOCTU
KOPMOB HX 000TaIfaiT NCKYCCTBEHHLIMU 0e/IKa-
MU, KOTOPEIE IIPOU3BOLSAT C IIOMOII[bI0O MUKPOOIIO-
JIOTUYECKOT'0 CUHTE3A.

! PacTBop aMMuaKa MM IeJI0YM YCUJINBAET OKPACKY 00PasyIoMUXCs

COeJIHEeHNNA.
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216.

217.

218.
219.
220.
221.
222.
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C maBHUX BpeMeH JIOAY MCIOJb3YIOT Pasjainy-
HBbIe BelllecTBa U MaTepuaJibl, UMeIre 0eyIKo-
BYIO OCHOBY — III€PCTh, KOXKY, IIIeJIK, MeXa, KJIen
u np. CoBpeMeHHBIE CTHUPAJbHBIE MOPOIIKU
cozep:kaT (PepMEeHTHI, CIIOCOOCTBYIOIIUE PABJIO-
JKeHUIO OeJIKOBBIX 3arpA3HEHUI HA TKAHAX.

BblBO bl

Beaxu — moaumenTuabl, COCTOAIINE U3 OCTAT-
KOB MOJIEKYJ O-aMUHOKHMCJIOT. OHM BBIMOJHIIOT
BasKHbIe OMoJiorTnuecKne (GPyHKIUN B SKUBBIX Opra-
HU3MaXx.

Beaku saBaamorca aMGpOTEepHBIMU COETUHEHUS-
mu. IIpu ux HarpeBanuu, 00JIy4YeHUN, 100ABICHUH
HEKOTOPBIX BEIIEeCTB IPOMCXOJAUT AeHATypPaIus
0eJKa — pas3pylleHHe ero INPOCTPAHCTBEHHOIO
CTPOEHUSI U MOTepA Omosioruyeckux (pyHruuii. B
OpraHM3Max 4eJIOBeKa, KMBOTHBIX 0€JIKH paciier-
JSIOTCS HA AMUHOKHUCJIOTHI.

Beaxn MOKHO OOHAPY!KHTH C IIOMOIIBIO Kade-
CTBEHHBIX pPeaKkIuii — OUYypPeTOBOl U KCAHTOIPO-
TEMHOBOM.

Kakue coegmHeHnsa Ha3blBaloT 6enlkaMn? OxapaKTepusymnte ux posb
B XXM3HeaesATeIbHOCTU OPraHM3MOoB.

Benku, Kak M3BECTHO, ABNSAOTCA noamnenTuaamu. Bece an nonvnenTu-
[ibl MOXKHO OTHECTU K 6enlkam? OTBET apryMeHTUpynTe.

Moyemy 6enku aBnsaoTCa aMbOOTEPHBIMU COEAUHEHUAMN?

Y70 Takoe AeHaTtypauus 6enka? HYeM oHa MOXKET 6bITb Bbi3BaHa?
0O6bsicHWTE NosiBNEHME ocafKa Npu CKUCaHMUM MOJOKa.
OxapaKTepuaynTe UBETHbIE peaKLuunn 6eKoB.

MaccoBasa pons 6enkoB B daconu coctaBnser 21 %, a cpeaHee
3HayeHMe maccoBoKn Jonn HutporeHa B 6enkax paBHO 16 %. Kakas
npuénunantenbHaa Mmacca HutporeHa coaeputesa B 60 r daconu?



pasgeJa

CunreTnueckue
BBICOKOMOJICKYJIAPHbIE
OpraHuYeCcKue COeTUHEHU T
1 MaTepHraJbl HA NX OCHOBE

Kpaxman, memrono3a, 6eIKu ABIAIOTCA Npu-
POOHBLMU BbLCOKOMONCKYAAPHBLMU COCOUHEHUS-
mu'. OHE 00pas3yIoOTCA B KUBBLIX OPraHU3MAX U
COCTOSAT U3 MOJIEKY.JI, IOCTPOEHHBIX 13 OOJIBIIIOT0
KOJIMUYeCTBA OJMHAKOBBIX HJIM PA3HBIX T'PYIII
aromoB. MHoOrre Apyrue BelllecTBa C IIOLOOHBIM
CTPOEHHEM MOJIEKYJ II0JyYaloT C IOMOIIbIO
xuMuueckux peakmuii. Takue BeljecTBa Ha3bI-
BAIOT CUHMEMUUECKUMU BblCOKOMONCKYNAPHbL-
MU COCOUHEHUAMU.

CUHTEeTn4YecKue
BbICOKOMOJIEKYNSIPHbIE
coeiIMHeHus

MaTtepuan naparpadga nomoxeT Bam:

» XapaKTepu3oBaTb CUHTETUYECKME BbICOKOMOEKY-
NApHbIE COEANHEHUS;

» y3HaTb 0 KllaccudUKaLMK ITUX COEANHEHWUI;

» BbIICHUTb CBOWCTBA CUHTETUYECKUX BbICOKOMOSE-
KYNSIPHbIX COeAUHEHWN.

! Il cloBOCOYETAHUSA «BBICOKOMOJIEKYIAPHBIE COeINHEHNA» UCTIONb-
3yioT coxpairenre — BMC.
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CuHTeTUYeCKMEe BBICOKOMOJEKYJIAPHBIE Coe-
OVHEHUA ABJSIOTCA OCHOBOM IJIACTMAacC, BOJIO-
KOH, peswHBI. 1[0 HEKOTOPHIM CBOWCTBAM BTU
MaTepuaJibl IPEBOCXOAAT TPAANIIMOHHBIE — Jpe-
BECUHY, KePaMUKYy, CTEKJIO, MeTaJJInUYecKue
cmiaBbl. CHUHTeTHUYECKHEe MAaTepPUaJIbl IOJIYUNIN
IMUPOKOEe NPUMeHeHUEe B MPOMBINIJIEHHOCTH,
CTPOUTEJbCTBE, MeIUIIHE, CPEICTBAX CBA3U, HA
TPaHCIIOPTE, a TaKsKe B HaIllel IIOBCEIHEBHOMU
JKM3HU, Ha pabore, oTabixe (cxema 6).

Cxema 6

IIpuMeHeHUe MAaTEepPHAJIOB HA OCHOBE
CHHTETHUYECKUX BHICOKOMOJIEKYISIPHBIX COeTMHEeHUI

N 7

N3AENNUA U3
< CUHTETUYHECKUX>
MATEPUANOB

Cpenn CHUHTETUYECKUX BBICOKOMOJEKYJIAP-
HBIX COEIWHEHUN — IIOJUATUJIEH, IOJUIPOIIU-
JieH, onuctupoia. Obiiee Ha3BaHUe 3TUX U APY-
rmx HOJOOHBIX BellecTB — noaumepvl. (Hacto
IoJIMMepaMy Ha3bIBAIOT BCE BHICOKOMOJIEKYJIAP-
HbIE€ COeTUHEHUA.)

CoctaB u crpoeHue. BBICOKOMOIEKYJIAPHBIE
COEIUHEHUA COCTOAT U3 OUeHb AJIUHHBIX MOJe-
KyJ, Ha3bIBAEMBIX MAKPOMOJEKYyLamu. B stmx
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YacTUIlaX MHOTOKPATHO IOBTOPSAETCA OIIpeje-
JIeHHAd TPYIIIIa aTOMOB — 3JleMeHMAapPHOe 36eHO.
KonuuecTBo TaKux 3BeHBEB B MaKPOMOJIEKYJIE
Ha3BIBAIOT cmenenvio noaumepusayuu. Ilpu
HamucaHuu GOPMYJILI TIOJTUMepa UJIU ero MaKpo-
MOJIEKYJIBI dJIeMEeHTapHOe 3BEHO MOMEIIAloT B
CKOOKM, 3a KOTODBIMHM YKa3bIBAIOT CTEIeHb
TMOIUMEPUSATIUH 1:
(-CH,—CH,-),,.
IIOJIUSTUJIEH

CoenuHeHME, OT MOJIEKYJBI KOTOPOTO IIPOMC-
XOAUT dJIeMEeHTapHOe 3BEHO IoJimMepa, Ha3bIBa-
0T MOoHOMepom. MoHOMED [JIsi TMOJUDTUJIEHA —
sten CH,=CH,.

B kammom mosmMepe MMEIOTCA MaKpOMOJie-
KYJbl pasHOU MOJUWHBI, a 3HAYUT, U Pa3HOu
macchl. IloaTomMy /1 XapaKTepUCTUKHY HOJITMe-
pa HCHOJB3YIOT CPEeOHI0I OMHOCUMEeLbHYI0
monexynapuyio maccy'. Ee 0603HAUAIOT TAK XKe,
KaK ¥ OTHOCUTEJIbHYIO MOJIEKYJIAPHYIO Maccy, 1
BBIYMCIAIOT 10 hopmye

M (nonumepa) = n - M (3J1. 3BeHA),

rme n — cpenHeapuMeTHUYECKOe 3HAUEHUE CTe-
MeHU MOJMMEePUu3aluu [IJs SAHHOr0 IoJHMepa.
CpenHssa MOJIeKYJSApPHAs Macca IJs PasHbIX
MMOJIMMEPOB OOBIUHO COCTABJSIET OT HECKOJbKUX
TBICSY J0 AECATKOB MUJIJIKOHOB.

P BoiuucinuTe CpegHIO MOJIEKYJIAPHYI0 MACCy
[OJINATUJIEHA, €CJIU er0 CTeIeHb ITOJNMepPU3a-
muu paBHa 5000.

B 3aBHCHMOCTH OT CTPOEHHS MaKPOMOJEKYJ
(puc. 84) pazmuaioT JuUHelLHbLe, DA36eME/IeHHbLE
u cemuamule (IPOCTPAHCTBEHHBIE) ITOJINMEDHI.

dieMeHTapHbIe 3BEHLA B MaKPOMOJIEKYJie
JIMHEHHOTO IoJIMMepa CoeIuHEeHbI B HEPa3BeTB-

! anee sTOoT TepMHUH OyJeM HCIOJb30BAThL 0e3 CJIOBA «OTHOCH-
TeJIbHAg» .
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Puc. 84.
CtpoeHue

MaKpomMoneKyn:

a — NInHeNHoe;
6 — pa3BeTB-
NIEeHHOE;

B — ceTyaToe

JIEHHYIO Ienb. TaKoe CTPOEHWE WMMEIOT MOoJie-
KYJIBI IPUPOJHOTO IIOJIMMEpPA — IeJIII0JIO3BI U
CUHTETUUYECKUX IOJUMEPOB — IIOJUATUJIEHA,
moJsinnponuieHa. MakpoMoJIeKyJbl pa3sBeTBJIEH-
HBIX IOJUMEepOB' cofepKaT G0KOBbIe OTBETBIIE-
HUA, COCTOAINIVME M3 MHOTHUX 3JIeMeHTaPHBIX
3BEHBbEB. ¥ CETUATHIX MOJIMMEDPOB — TPEXMEPHOE
crpoenue. Ilemn B HUX CIIUTHI OTAEJIbHBIMU
aToMaM{ WJIW TPyNIaMU aTOMOB C ITOMOIIBIO
KOBAJIEHTHBIX CBA3€li; BCE BEII[ECTBO ABJIAETCH
ONHOI TUTraHTCKOII MoJieKyJioii. K ceTuaTbiMm
noJmMepaM OTHOCATCA (peHOJIO(hopMaIberugHble
cmoJibl (c. 199).

®dusnueckne CBOICTBA ITOJIWUMEPOB B 3HAUU-
TEJILHOW Mepe OIIPeesIAITCSI MacCol MaKpPOMO-
JIEKYJI, UX AJUHOMN, Pa3BETBJIEHHOCTHIO, YIIOPA-
MTOUYEHHBIM WJIM XAOTUUYHBIM PACHOJIOKEHUEM B
TBEPAOM BeII[eCTBE.

Kak mpaBumyio, moamMmepbl HEPACTBOPUMBI B
BOJIE, a Te, KOTOpPhIe UMEIOT CEeTUaTOe CTPOeHNe, —
elle U B OpraHUUYECKUX pacTBopurenax. Iloau-
MephI C JUHEHHBIMM MAaKPOMOJIEKYJIaMU MeJ-
JIEHHO PacTBOPSAIOTCA B HEKOTOPBIX OpPraHuue-
CKHX PacTBOPUTENAX C 00pasoBaHUMEM BA3ZKUX
pPacTBOPOB.

ITosmMmepsl ceTUaTOro CTPOEHUA 00JaZAIOT
0oJIBIITell IIPOYHOCTHIO, YeM JIMHENHbIE IT0JIIMEePhI.

JJ1a 60bIIMHCTBA TOJIMMEDPOB HE CYIIIeCTBYEeT
oIIpeNleJIEHHBIX TeMIEPATyp IIJIaBJIeHUA U KUIIe-

! TIpuMep IPUPOJHOrO IIOJIUMepPa C PA3BeTBIEHHLIMHE MAKpPOMOJIEKYJIa-
Mu — amumiIoneKTuH (c. 153).
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HuA. JIuHellHbIe TOJMMEpPHLI NPU HarpeBaHUU
cHavaJla pasMAryalmTcd, 3aTeM IIJaBATCA B
ompeNeJIeHHOM TeMIIepaTypHOM WHTEpPBaJje C
o0pas3oBaHUEM BABKUX JKUIKOCTEH, a IIPU Jajb-
HeHWIleM HarpeBaHUM pasjaraiorca. [loammeps:
CEeTUaATOTO CTPOEHUWA HAUWHAIOT pasjlaraTbCdA
eIrie 10 TJIaBJIeHUA.

Muorue mnoJumMepbl IIOCJe HArpPeBaHUA U
IaJbHeMIIero oxXJasKIeHUsS He IIPeTepIreBaioT
XUMUYECKUX IIPEBpAIeHuil 1 COXPAHAIT CBOU
(husuueckme cBoiicTBa. ITHU BeEIIECTBA MOXKHO
MHOTOKPATHO PACIJIaBJATH U 3aJUBaTh B (op-
MBI, TZle OHU THPU OXJaXKIEHUUN 3aTBEpeBaloT.
ITonumepbl ¢ TAKMMHU CBOWCTBAMH HAa3bIBAIOT
mepmonaacmuynsvimu. Cpeiu HUX — IIOJUITHU-
JeH, moJunponujeH. V3 TepMOMJIacCTUYHBIX
MOJINMEPOB C IIOMOIIbIO ITPECCOBAHUSA, JUThA
TPOM3BONAT UBAEJIUS PABINIHOTO Ha3HAUEHNU.

CyIecTByIOT MOJIMMEpPHhI, KOTOPhIE ITPU HaTrpe-
BAHUU TEPSIOT CIIOCOOHOCTD MJIaBUTHCS, a TaKiKe
IJIACTUYHOCTb. JTO — Pe3yJbTaT HeoOPaTUMBIX
XUMUYECKUX M3MeHeHHUII B BellleCTBaX, CBA3aH-
HBIX ¢ 00pasoBaHMWEM JOMOJHHUTEJIbHBIX KOBAa-
JIEHTHBIX CBs3ed 1 (hopMHPOBAaHHEM CETUATOTO
crpoeHud. Takue mMoJIUMeEDPHI HA3HLIBAIOT MeEPMO-
peaxmusenbimu. K HUM orHOCcATCA (eHOIODOD-
MaJIbAEeTUIHbIe CMOJIbI.

XuMuyecKue CBOMCTBA IIOJIMMEDPOB B3aBUCAT
OT HAJWYUS B MX MaAKPOMOJEKYJIaX KPaTHBIX
CBA3EH, Pa3IUYHBIX (DYHKIIMOHAJBHBIX TPYIIII.
Muorue mnoauMmepbl pearupymoT € OKUCIHU-
TeJAMU, KOHIIEHTPUPOBAHHBIMU pPacTBOPaAMU
KHCJIOT U Iesioueil. SHAUNTEJNbHYI XUMUYe-
CKYI0 WHEPTHOCTb NPOSABJIAIOT IOJUITUJIEH U
TOJINITPOIIUJIEH.

ITouMepsl — TepMUUYECKW HEYCTONUUBBIE
coeanHeHus. PeaKIuio pasjioKeHUs ITOJIUITHU-
JeHa

(-CH,—CH,-), -5 nCH,=CH,T

HUCIOJIL3YIOT B Ja00paTOpuu AJA TOJYUYEeHU
areHa (puc. 85).
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Puc. 85.
PasnoxeHue
nonuMaTuAeHa u
o6ecuBeYnBaHue
3TEHOM OGPOMHOM
BOZAbl

?

ob6ecLBeYeHHas
6poMHas Boaa

BblBOAbI

BemecTBa, MOJIEKYJIbI KOTOPHIX IMOCTPOEHBI U3
0OJIBIIIOT0 KOJHUYEeCTBa OIMHAKOBBIX HNJU Pa3HBIX
TPYyIIl aTOMOB, Ha3bIBAIOT BBICOKOMOJIEKYJISAPHBI-
MM COeIMHEeHUIMU, UJIU IToOJIUMepPaMM.

MagkpomoseKkyia mojuMepa COCTOUT U3 DJIEMeH-
TAaPHBIX 3BEHBEB; UX KOJIUYECTBO HA3BIBAIOT CTeIle-
HBIO noauMepusanuu. MoHoMep — coeguHeHME, OT
KOTOPOro mpoucxoaurt mosmmvep. OaHoii n3 xapakre-
PHCTHEK IOJHMepa SBJIAETCS €ro CPeTHSST MOJeKy-
aspHas macca. B 3aBHCHMMOCTH OT CTPOEHMSA MAKPO-
MOJIEKYJI Pa3IudaroT JUHelHbIe, PAa3BeTBICHHBIE 1
ceTyaThbie MOJUMeEPHI, a M0 OTHOLIEHHUIO K HATPeBa-
HHUI0O — TepPMOILIAaCTUYHbIC U TEPMOPEaKTUBHBIE.

dusuuecKue CBOHCTBA MOJIUMEPOB 3aBHCAT OT
MAaccshl, JJIMHBI, PA3BEeTBICHHOCTH MaKPOMOJIEKYI,
MX OTHOCHTEJBHHOTO PACIIOJIOKEHUS B IIPOCTPAH-
CTBe, a XUMHYECKHe — OT HAaJUUYUA KPATHBIX CBA-
3eil U Pa3HBIX XapPaKTEePUCTHUECKUX I'PYIII B MaK-
poMoOJIeKyIaxX.

223. Kakune coegnHeHuns Ha3blBatoT BbICOKOMONEKYNAPHbIMU?

224. ToyeMy MOJIEKYNAPHYIO Maccy noiMmMepa Ha3biBaloT cpeaHen?

225. Bblyncnute cteneHb NoaMMepmn3anmnmn noanMnponuaeHa, eciv CpeaHas
MOJIeKynspHasa macca obpasLia 3Toro noavmepa pasHa 21 000.

226. Yem pasnunyatorcs:
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227.4YeM NOX0XKM M 4eM pasnuyaloTcsi MOJIeKy/la aTeHa U 3neMeHTapHoe
3BEHO NONUITUNIEHA?

228. Monekyna MmoHomMepa COCTOMT U3 AByx aTomoB Kap6oHa n atomoB
OByx ranoreHoB. MaccoBas nons Kap6oHa B Beuiectse paBHa 20,6 %,
a Xnopa — 30,5 %. Hangunte popmyny MoHoMepa. MOXKHO /i1 pelmnTb
3agavy 6e3 Mcnob30BaHWs AaHHbIX O coaepXaHum Xnopa?

MonyyeHue
BbICOKOMOJTIEKYNSAPHbIX
COeINHEHNH

Matepuan naparpaga noMoXKeT Bam:

» BCMOMHWTb CyTb peaKunun nommepu3arnu;
> nony4nTb cBeeHNA O peaKLunn NoJIMKOHAEHCaLNHN.

BricokOMOIeKRyIAPHBIE COEUHEHUA IMOJyda-
IOT, OCYIIECTBJIAA PEaKIUU IMOJUMePU3aluu U
MOJINKOHIeHCAIIH.

Peaknusa moaumepusamuu. C 3TUM THUIIOM
XUMUUYECKUX PeaKIUii Bbl 03HAKOMUJINCH, U3Y-
yasg noauadTueH. [Ipu o6pasoBannu MaKpoMoJie-
KyJI ToJIuMepa B KaKJI0I MOJeKyJie 9TeHa paspy-
IIaeTcsa OJHA M3 COCTABHBLIX UYacCTel IBOMHOM
CBSI3U, W MOJIEKYJIbI COENUHSIOTCA B IJIUHHYIO
Iemb IIPOCTOM KOBAJIEHTHOU CBA3BIO (C. 55).

IIpuBogum cxemy oOpasoBaHUA MOJUMeEPA U3
IPYroro HEeHAaCHIIIIEeHHOTO YIJIeBOAOpOa — IIPO-

IIeHa.
CH,—CH + CH,—CH + CH,~CH + ... Lpky
CH, CH, CH,
- ..._CHg_(le_CHg_?H_CHz_?H_...;
CH, CH, CH,
IIOJIUIIPOIINJIEH

nCH,=CH Lp.ky (-CH,~CH-),.
CH, CH,

MOHOMeED IIoJIIMep
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Peakyusa nonumepusayuu — peaknusa o6Gpa3oBaHHA
OJIMMepa B pe3yJIbTaTe MOCJIeI0BaATeTHHOTO COeTUHEeHU
MOJIEKYJ MOHOMepA 3a CUeT Pa3phIBa OTHON M3 COCTAB-
JITIONINX JBOWHOM CBSI3ZHU .

Ob611aa cxeMa peaxkIuil IIOJUMEPU3aIluU C
yJacTHeM HeHAaCBIIM[eHHBIX YIJIeBOJOPOMOB U UX
IIPOU3BOLHBIX, B MOJIEKYJIaX KOTOPBIX MMEETCS
OJHAa OIBOMHASA CBA3b, —

CHZZ(FH + CHQZQH + CH2:C|H + CH2:C|H + ...

X X X X

- ...—CHg—(I3H—CH2—C|H—CH2—CIJH—CHz—QH—... ,
X X X X
170 051 nCH2=(|3H - (_CH2_C|H_)7L,
X X
Peaxuus rae X — H (MoHOMEpOM ABJIAETCS 9TEH,
noJauMepusanum nonuMmepom — mnoJsmatuiner), CH; (mpo-
nA=B— (—A-B-), neH, noaunponuaen), Cl (BuHUIXIODPU,
Monomep rommep nosmBuHUIXIJI0pUL), CeH; (cTHPON, TONTN-
cTupo)’.

P CocraBpTe cxemy 0OGpPa30BAHMA IIOJHMBHHUII-
XJIOpUA.

B peaknuwm moammepusanuud MOTYT TPUHU-
MaTh yyacTue [Ba pasHbIX BellecTBa (IBa MO-
HOMEpAa); B 9TOM cJiyuyae oOpasyeTcs COIIO-
JIuMep.

Peaknusa nomukonmencanun. Takue peaxkmuu
peasns3yioTCs C yYacTUeM XapaKTePUCTUUECKUX
TPyIII MOHOMEDOB.

Pearxyusa nonurxondencayuu — peaknus oOpa3oBaHUA
MOJINMEPa B pe3yJIbTaTe B3aUMOJAEHCTBUA XapaKTePUCTH-
YeCKHX TPYHI MOJEKYJ MOHOMEpa ¢ BbITeJIeHHEeM BOIBI,
aMMHaKa, XJIOPOBOIOPOA.

! To ecTb paspnIBa m-cBA3eil.
2 lna ABYX IOCJIEeTHUX MOHOMEPOB IIPHUBeJeHLI TPafUIIMOHHBIE Ha-
3BAHUA.

192



Peaxuusa B peaknum mosnKoHIeHCAIINY B3aW-

MOJIMKOH/IeHCAIH MOZEeHCTBYIOT MeXIY co00il xapak-
MOHOMEP —p> MOIMMeP  TepUCTHYECKMe TPYIIbI PASHBIX MO-
(uu 1p.) Jeryyn MoHoMepa. Takux rpynm B

Ka)KIOW MOJIeKyJie MOJI’KHO OBITHL He
MeHee IBYX.

IIpoiiecc moMMKOHAEHCAIUU SIBJISAETCSA CTY-
neHuaTeIiM. CHauyaja B3aMMOJEHCTBYIOT [Be
MOJIEKYJIBI MOHOMepa ¢ oOpas3oBaHNEeM MOJe-
KyJbl AUMepa, 3aTeM pearupyoT AUMepPHBIe
MOJIEKYJBI U T. [I.

ITpuBoguM cxemMy peakIiiu IOJUKOHIeHCAIIN
IBYX4ATOMHOTO CITMPTA 9TUJIEHTJIUKOJIA:

HO-CH,~CH,~OH + HO}CH,~CH,~OH —>

- HO_CH2_CH2_O_CH2_CH2_OH nurT. I[.;

IuMep

nHO-CH,~CH,~OH —f5> (-0-CH,~CH,-),.

STUJIEHTJINKOJIb IIOJIM3TUJIEHTJINKOJIb

BaMeTI/IM, 4YTO Macca MaKPOMOJIEKYJIbI IIOJIN-

Mepa — IMPOAYKTA peaKIUU NIOJUKOHIeHca-
U — MeHbIlle CyMMAapHON MacChl MOJEKYJI
MOHOMepa.

B peakmnuu mOIUKOHIAEHCAIIUY MOTYT TIPUHU-
MaTh yuyacTue ABa MOHOMepa MU JasKe 0O0JbIIle.
IIpumepoM TakoOro B3aMMOAEHCTBUA ABJIAETCA
o0pa3oBaHMe MOJIUIENTHAA N3 HECKOJIbKUX aMU-
HOKMUCJIOT.

BblBOAbI

BbicoKOMOIEKYIAPHbIE COETUHEHUS IMOJYUAIOT
C IMTOMOIIBI0 PeAKI[UIl MOJNMEePU3AIUN U IOJTUKOH-
JeHCaIlUN.

B peaknmuu moJMMepH3aIMN MOJEKYJIBI MO-
HOMepa COeQUHAIOTCA B pe3yjbTaTe pas3pbiBa
OTHOW W3 COCTABJAIONIMX KPATHOH CBA3H, a B

pPeaKuuu MOJMKOHAEHCAIMH — 3a CYeT B3auMO-
JEeHCTBUS XapaKTEePUCTHUYECKUX TPYIII MOJEKYJI
MOHOMepa.
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?

229. OxapaKTepunaymnTe peakLnn NoMmepusaLmm n NoJIMKOHAEHCALINM.
230. Kakne 0co6eHHOCTM cocTaBa U CTPOEHUS MOJSIEKYSIbI MOHOMeEpa
o6ycnaBnMBaloT €ro y4acTue B peakLnu:

a) nonumMepun3aLuu;

6) NoNnMKoHAEeHCaALUNKN?
231. Hanuwwte cxemy peakuun nonmmepusaun coegmnnHerns CCIF=CF,.
232. KaKkoe BelLeCTBO MOXET BCTynaTb B peaKuuio noavmepusauuu, a
KaKoe — B peaKLMo NOJIMKOHAEHCALINM:

a) TeTpadsiyopoaTeH;

6) aMMHO3TaHOBas Kucnota?
OTBET NOATBEPAMTE CXEMAMM COOTBETCTBYIOLLMX PEAKLINN.
233. Kakoe Konn4ectBo NenTUAHbIX FPynn COAEPKMUTCSH B NPOAYKTE MOU-
KOHJeHcaL MM aMUHOKUCNOTbI, eCi 06pa30Banoch:

a) 3 Monb BOAbI;

6) 3 r BOAbI?

NnacTmaccsl. lNonnmepbl —
OCHOBa njacrtmacc

194

Matepuan naparpaga noMoKeT Bam:

» MoNy4YnTb NPEeAcTaB/ieHne 0 NaacTMaccax;

» y3HaTb O Ba)KHEWLW WX Nnoammepax, U3 KoTopbIX Npo-
M3BOAAT NacTMacchl;

» BbIICHWUTb NPEMMYLLECTBA U HEAOCTATKM NaacTmacc
Kak MaTepuasnos.

IImacrmaccsl. Ha omnpeneseHHON cTaguu
pas3BUTHUA HAIlleH MUBUJIN3AIUYA OKAa3aJ0Ch, UTO
IPUPOAHBIE MaTePUabl yiKe He COOTBETCTBYIOT
BO3pACTAIOIUM MIOTpedHOCTAM Jiogeii. Kpome
TOTO, X PECYpPCHI Ha IIJaHeTe OorpaHuUYeHbI. I1o-
3TOMY BO BTOpPOM mojoBHMHe XX B. HaYaJIUCh
VHTEHCUBHBIE TOMCKM MAaTepHajioB Ha OCHOBE
CUHTETUYECKUX IOJUMEPOB. XUMUKU 3aHAIUCH
CUHTE30M HOBBIX BBICOKOMOJIEKYJISAPHBIX COEIM-
HeHUI, MCcJefOBaHMEeM HX CBOMCTB, pas3padoT-



IInxacTMaccsl

KOIf 1 BHeJIPEHUEM B IIPOMBIILIEHHOCTb TEXHOJIO-
rUi IPOU3BOCTBA IMOJUMEPHBIX MATEPUAJIOB.

ITo cBOouM cBolicTBaM HmOJIMMEpPHbIE MaTepua-
JIBI BBITOJHO OTJMYAIOTCA OT HPUPOAHBIX. OHU
0oJee JOJITOBEUYHBI, He IIOABEPTAI0TCSA KOPPO3UH,
UMeIOT HeOOJBIIYI0 IIJOTHOCTH, AOCTATOUHYIO
IIPOYHOCTD; UX JIETKO 00pabaThIBaTh, OKPAIIINBATh
B pasJIWUHBIE IIBETAa, IPUAABATh UM HYKHYIO
dopmy.

Muorue moauMepsl SBJIAIOTCA OCHOBOU nJac-
muyecKux macc, WJIU COKPAIeHHO — nJacm-
macc.

— MaTepHuaJbl HAa OCHOBE IIOJHUMEPOB,

coxXpaHdUIMe II0CJle HarpeBaHUsd U IOCJIEAYHOLLero
OXJIA'KJeHM A IPUJaHHYI0 MM (popMmy.

Puc. 86.
Bnoku

M3 neHomnnacrta
Ons yrennexus
34aHUn

Kpome mosmmepoB, mjiacTMacchl COLEpIKaT
IoOaBKM, YJIYUYIIAIOIN[Me MX CBOWCTBA, IIOBBI-
IIAIOIMEe YCTOMYNBOCTD K XUMUYECKY arPECCUB-
HBIM BeIlleCTBaM, U3MEHEHUAM BHEIITHUX YCJO-
Buii. [JobaBKaMu CIysKAT U3MeJbUeHHbIe IpeBe-
cuHa, mMeJa, rpadur, Oymara, a TaKiKe caska,
BOJIOKHA, Kpacurenau. lloimmmepsl B COOTBeT-
CTBYIOIUX TLJIACTMACCAX SABJIAIOTCA CBA3YIOIIIU-
MU KoMnoHeHTamu. Ecjii K MOHOMeDY 100aBUTH
BEIIeCTBO, KOTOPOE TP HarpeBaHUM Pas3JjiaraeTcsa
C BBIJleJIEHWEM Tas3a, TO IMOJIyYeHHBIN IIoJuMep
OyZeT IOXO0’K Ha 3aCTHIBIITYIO IIEHY; €TI0 Ha3bIBAIOT
nenoriacTom (puc. 86). HobaBru-miaacrudu-
KaTopbl NPUJAIOT IIOJUMEPHOMY MAaTepuasy
ILJIACTUYHOCTD.
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ITonmumepsl — oOcHOBaA IIacTMacc. PaccmoT-
PUM BaKHeHIIINe IOJIUMEDPHI, BXOIAIINE B COCTaB
miacTMace.

IHonuamunen (—CH,—CH,—), — OeciBeTHBIH
NPO3PaUYHBbI uJAU OeJIBIA TOJyIPO3PAUYHBINA
MaTepuaj, BHEIIHe HaIlloOMUHAlomuil mapaduH
(puc. 87). Mexannueckue u (pus3mUecKue CBOM-
CTBA IIOJIMATUJIEHA 3aBUCAT OT YCJIOBUU IIPOBEe-
HUA peaKIuy MOJNMepu3anun’.

Puc. 87.
MonuatunexH

Ha mmostmaTuiien He gefiCTBYIOT BOJla, PACTBOPEI
KucJaoT (KpoMe KOHIIEHTPUPOBAHHOW HUTPAT-
HOW) U IeJsioueil, ;KUpPBI, Macja. OZHAKO 3TOT
OJIMMED HEeYCTOWYMB IO OTHOIIIEHUIO K rajiore-
HaM, IPU HarpeBaHUU PACTBOPAETCA B JKUIAKUX
YIJIeBOOPOIaX WM WX TaJIOTEHONPOU3BOAHBIX,
TOPUT HA BO3AYyXeE.

ITonuaTuieH — TepPMOILJIACTUYHBINA ITOJUMED.
W3 Hero mpousBOAAT BOAOMPOBOAHBIE I KAHAJIM-
3aIMOHHBIEe TPYObI, YIAKOBOUHYIO IIJIEHKY U
IJIEHKY [OJiA TeNJIWI], Tapy, IpeaMeThbl ObITa,
eMKOCTHU JIJIA XpaHeHU s HeOPraHMUYeCKUX KHUCJIOT
u mresioueit (puc. 88). OH TaKKe CIYIKUAT TEILJI0- U
BJIEeKTPOUBOIAIMOHHBIM MaTepuasioM. [lomuaTn-
JIeHOBbIe WU3AeJUsI MOPO30YCTOMUYHBHLI, HO HE
BbIZlep:KuBaioT HarpeBauus Boiime 60—100 °C.

MonuteTpadTOPITUNIEH, unmn TedoH
(-CF,-CF5-),, cxogeH c¢ noamatuieHom. OH

! PagnuuaioT MOJIMATUIEH BBICOKOTO M HM3KOTO AaBieHus. llomumep
BTOPOT'0 BUAA UMeeT GOJIBIITYIO IIJIIOTHOCTD.
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Puc. 88.
U3penusa us
noNuaTUNeHa

Puc. 89.
U3penna us
nonvnponuaeHa

o6s1agaeT BbICOKOW XMMMWYECKON CTOMKOCTbIO, He
pa3pyLiaeTcs gake KOHLUEeHTPUPOBaHHbIMU KAC/IO0-
TaMu, He pacTBOpPSIETCS U He HabyXaeT HU B OHOM
U3 pacrtBoputeniein. B otnnyne ot nonuaTuaeHa
Te(pIOH — HErOPIOYNI NMOJIMMEP; OH BblAEePIKUBAET
A0CTaTo4yHO BbICOKYIO TeMnepartypy.

INonunponunen (—CHz—(llH—)n HAIlOMUHAET
CH;

TOJUATUIIEH He TOJbKO IO BHEIITHEMY BUAY, HO U
M0 MHOTHM cBoiicTBaM. OH TaKKe OTHOCUTCS K
TePMOILIACTUYHBIM TOJUMEpPaM JIMHEITHOTO CTpoe-
Hud. [lorunponuiaeH, KaK U MOJUITUIEH, TIOTY-
YaioT, OCYINECTBJAA PEAKIIUIO ITOJMMePU3aIiuu
(§ 31). 9roT moJaMMEpP UCIOJIL3YIOT IJS IIPOM3-
BOJICTBA BOJIOKOH, TPY0, YIAKOBOUYHOI IJIEHKH,
Taphbl, IeTajlell TeXHUYECKO annapaTyphl, IIpe-
MeTOB ObITa, UTPYIIEK, OJHOPA30BOM ITOCYIbI, a
TaKksKe KaK M30JIAIINOHHbINA MaTepuaJs (puc. 89).
Wsnenusi n3 MOJUMIPONUICHA UMEIOT IOBBIIIIEH-
HYI0 TBEPIOCTb, ABJIAITCA N3HOCOCTONKUMU.

Honueununxnopud (—CHZ—(IJH—)n — TBepjoe

Cl

BeIlecTBo, yc’l‘OfI‘-IPIBOG K pacTBopaM IJ.IeJIO‘-IefI,
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Puc. 90.
Uspenusa us
NOJIMBUHUI-
xnopuga
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KHMCJOT, MHOTUM OPTAHUYECKUM pPaCTBOPHUTE-
asam. IIpu marpeBanuu Beinie 110 °C coenguueHmne
pasJiaraeTcs C BhIJEJIEHUEM XJIOPOBOLOPOA.

ITonmmBUHUAXJIOPUL ABIAETCA TEPMOILIACTUY-
HBIM TTOJUMepOM. Ero MCIosb3yIOT AJIS IPOU3-
BOJICTBA HCKYCCTBEHHOII KOKHU, JUHOJEyMa,
TpyO, BOJOKOH, Tapbl, PA3JUUYHBLIX JIeTajei.
W3 nmosmBUHUIXJIOPUZA UBTOTOBJIAIOT CAIOTH,
samuTHbIe mepuaTku (puc. 90).

IHonucmupon (—CH2—(|3H—)n — aMOpP(HBIH

CeHj

TEPMOILJIACTUYHBIN IIOJINMED JIMHEHHOTO CTpOoe-
Husa. OH He pearupyer ¢ pa3baBJIeHHLIMU PACTBO-
pamu Iesioueii 1 KUCJIOT, PACTBOPUM B HEKOTOPBIX
OpraHnMYecKUX pacTBopuTeasax. Ilomuctuposy
MOXKHO IIPUJAATH JI00yI0 (OpMY U IIBET; OH XOPO-
110 CKJIenBaeTcA 1 obpabaTbiBaeTcsa. HegocTraTku
9TOTO TOJUMEePa — HEeBBICOKHE MPOUYHOCTL U
TEePMOCTONKOCTb.

Wsnenus ns moaucTUpOJIa U MEHOTOJIUCTUPOIA
IIUPOKO KCHOJB3YIOTCA B OBITOBOM TeXHUKE,
9JIEeKTPOHUKE, CTPOUTEILCTBE, MeauIluHe. U3
9TOTO TOJIMMEPA M3TOTOBJIAIOT 3BYKO- U TEILIO-
MBO0JIAIMOHHbBIE, 00JIUITOBOUHbBIE U TeKOPATUBHbBIE
ILJINTBI, AeTalu IJId MeIUIIMHCKUX TPUOOPOB U
CHCTEeM IepPeIUBaHUA KPOBU, TAPy AJIA IUIIEBHIX
MIPOAYKTOB, NETCKWE UTPYIIKH, CIacaTeJbHbIe
Kpyru, OYHKHM, 3allIUTHEIE IIIJIEMbI, OTHOPA30BYIO
nocyny (puc. 91).

HepmocTraTkaMu MEHOIIOJMCTUPOJIA SABIAIOTCS
XPYIIKOCTh U TOPIOYeCcThb. IIIuThI U3 3TOrO Mare-
puaJia MeJJIEHHO BBIJEJIAI0T HeGOIbIIIe KOJIuue-
crBa crupona CsgH;—CH=CH, — TokcmuyHOTrO



Puc. 91.
U3penusa us
noaucTtupona

Puc. 92.
®dparmeHT
MaKpOMONEeKy/ibl
deHonodop-
ManbAernaHoro
nonumepa

BeII[eCTBA, CIOCOOHOTO HaKAaIlJIMBaThCA B Opra-
Hu3Me. Kpome 9TOro, IeHOIOJIMCTUPOJI JIETKO
BOCILJIAMEHSETCA U TOPUT C BBIJEJEeHUEeM KOIOTU
U BPEIHBIX BEIECTB.
Denonopopmanvoezudnvie cmoLbl. — IIEPBBIE
CUHTETHUYECKUEe ITOJMMEPHI, MOJYUUBIINE IITUPO-
KOe IpHMeHeHUe B pasIudHbIX cepax. VIx mouy-
yaioT nosukoHjgeHcanueidl denonra C;H;OH c

o
hopmanmbpaerngom (MeTaHATIEM) H—CfI_I . B 3aBu-

CUMOCTHU OT COOTHOIIIEHUS UCXOAHBIX BEIIECTB, a
TaK/Ke KaTaJans3aTopa 00pasyoTcsa TepMOILIACTIIY-
HbIE UJIU TePMOPEaKTUBHbBIE CMOJIbI.
denomopopMaIbaerugHbIN moaumep (puc. 92)
SABJISIETCA OCHOBOU (heHONIACMOE. ITO TEPMOCTOM-
KUe MaTepuajbl, HepAaCTBOPUMbIE B BOZEe U Oopra-
HUYECKUX PACTBOPUTENAX. VI3 HUX MB3TOTOBJIAIOT
IeTaau SJIEKTPOOOOpPYAOBaHUSA, MPEIMETHI ObITA.
Cmecu (eHOILTIACTOB C OTXOAaMu 00pabOTKU ape-
BECUHBI MCIOJb3YIOT B BUE ILJIUT B CTPOUTEJH-
cTBe, IMpou3BoACTBe Mebesu. HamoaHuTeasMu B
(beHomIacTax cayKaT TaKiKe XJIOIMKOBOE BOJOKHO,
KaoauH. U3 deHOITOPOPMATBISTUAHBIX IIOJIU-

OH OH OH

/CH2©CH2©CH2@CHQ\...

Ho CHs OH

CH2\...
CH;
\CH, CH,

OH OH CH,

o
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Puc. 93.
CBanka

3T0 UHTEpecHo
Bouiee 10 %

OT MAacChI BCEX
OBITOBBIX
OTXOZIOB
MPUXOAUTCS HA
CUHTeTHYEeCKUe
IIOJIIMEPHI 1
ILJIaCTMACCHI.
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MEpPOB UBTOTOBJSIOT CTEKJOILIACTUKKA — OYeHb
IIPOYHBIe MATEPUAJLI, KOTOPHIEe, KpoMe IoJIuMepa,
coJZlepsKaT CTEKJIOBOJIOKHO UJIU TKAaHb U3 HETO.

HenmocraTok HeKOTOPBIX (DEHOILIACTOB — BBIZE-
JieHre MMHU HeOOJBIITOT0 KOJNYeCTBa TOKCUUHBIX
BEIIEeCTB.

OTx0abl MOJMMEPOB U OKPY:KAIOUIAA cpera.
Bce Goubitie moimMepHOH IIJI€HKHT, UCIO0JIb30BaH-
HBIX TIJIACTMACCOBBIX U3MEJUI MoIlagaeT B OKPY-
skarortyto cpeny (puc. 93). Ilpupona «He ymeer»
pasjaraTh Takue OTXoAbl. IX yTuansamus aBJjs-
eTCs aKTyaJbHO 9KOJIOTHUECKON 3aladueii.

B pasBuTeIix cTpaHax OTXOABI IIOJIMMEPOB U
ILJIACTMACC IIEPEILIABIIAIOT U IPUMEHSIOT B IIPOU3-
BOJICTBE ILJIEHKU, Tapbl, PA3JIMYHOTO 000pymOBa-
HuA Ju00 HaANPAaBJASAIOT Ha IIepepaboTKy IJad
MOJIyYeHU S OPraHNUYECKNX COeTUHEHNN, TOPI0UNX
ra3oBbIX cMeceii. OcTaTKU IIJIacTMAacC U3MeJIbUaioT
U 100aBJIAIOT K CTPOUTEJbHLIM cMecaM. Coxuras
OTXOJbI MOJHMEPOB, IMIOJYyUYalOT TEIJIOBYIO dHep-
ruio. B YKpauHe 13 oTpaboTaHHOIO IOJUITHICHA
M3TOTOBJIAIOT ILJICHKY JIJISA CeJIbCKOIr'o X03sicTBAa.
Ha cmeny mosmsTuIeHOBBIM IIaKeTaM IIPUXOLAT
cIeaHHBIE M3 OTXOIOB IIEJLII0JIO03bI (9TOT MOJIU-
Mep CPABHUTEJIBHO OLICTPO PA3pyIIaeTCsa MUKPO-
OpraHu3MaMu B IIPUPOIHBIX YCIOBUAX).

BblBOAbl

IImacTMacesl — MaTepuaibl HA OCHOBE MOJUMe-
POB, COXpaHAMIIUE IIOCIe HATPEBAHUA U IIOCJIe-



OyIOUIero OXJaskIeHHusaA INPHUIaHHYyI0 UM ¢dopmy.
IImacTmaccsel comepskaT 100aBKH, yIydYlIaloniue Hx
CBONCTBA.

ITonuaTuiaeH, NOIUNPONUTIEH, MOJIUBUHUIXJIIO-
PHUI, IOJIUCTUPOJ ABIFAIOTCSI TePMOILIACTUUYHBIMU
noJuMepamu, a peHosoopMaabIeruagHbIe CMOJIbI
OBIBAIOT TEPMOIJIACTHYHBIMHM U TEPMOPEAKTHB-
HBIMHU.

HNspenusa u3 moauMepoB INPOKO UCMOIb3YIOTCA
B OBITY, TEXHUKE, CTPOUTEJIHCTBE, MEeIUIINHE, TPY-
rux chepax.

3arpsA3HeHUEe OKPY:KAaIoOIel cpeabl OTXO0TaMH
CHHTETHUYECKHX IOJMMEePOB HABJIAETCHA CePbe3HOoil
3KO0JIOTHYECKOH IIPOOJIeMOIi.

?

234. HazoBwWTe nonvmepsbl, ABASIOLLIMECS OCHOBOW NaactMacc, U npuseau-
T€ UX GopmMybl.
235. BauseTt nu CTpoeHue nonmmepa Ha ero ceonctea? OTBET 060CHyHMTE.
236. HazoBuTe npenmylecTBa U HEOCTATKKU UCMONb30BaHUA niacTMacc.
237.CocTtaB nonnBMHUNALIETaTa (OCHOBHOM KOMMOHEHT Knes BA) oTBe-
yaet dopmyne (—CHQ—CIIH—),,, roe X — rpynna CH;COO—-. Hanuwwute
X
CXEMY peaKLuKn nonnmepm3aaLmnmn ¢ o6pasoBaHMEM 3TOro0 NoanMepa.
238. Bblyncnnte MaccoBble A0/IM 31EMEHTOB B NOIMBUHUAXIOPUIE.
239. lNo maTepuanam 3 MHTepHETa NOArOTOBLTE COOOLLEHME O MOAUMEPE,
KOTOPbIM Ha3blBalOT OPraHNUYeCKUM CTEKSIOM, M 061acTaX ero npume-
HeHus.

33 Kayuyyku. Pe3uHa

Matepuan naparpadga noMoXKeT Bam:

> nony4ynTb nNpeacrtaB/ieHne O KaydyKax U PE3SUHE;

» 03HAKOMMWTLCS C TEXHONIOTUEN Npou3BOACTBa pPe3n-
Hbl U3 Kay4yKOB;

» BbISICHUTb CBOMCTBA Kay4yKOB U PE€3UHblI;

> y3HaTb 0 crnocobax yTuian3aLnn oTXo40B PE3UHbI.
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Puc. 94.
Céop
COKa
resemu
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Kayuyku — mosmMepbl PACTUTENHHOTO HJIU
CUHTETUYECKOTO MTPOMCXOKIEHUA, U3 KOTOPBIX
MIPOUBBOJIAT PESUHY.

XapaKTepHOe CBOMCTBO KayYyKOB — BBICOKAadA
9JIaCTUYHOCTD, T. €. CIIOCOOHOCTH IT0cje AedopMa-
IIUY BOCCTAHABIUBATH CBOIO popmy. OgHAKO IIPU
HarpeBaHuU uan oxJakaenuu Huxke —50 °C oM
yTpauuBaioT 9TO CBoiicTBO. Kayuyku BomoHempo-
HUIlaeMBbI, M3HOCOYCTOWUYMBBI, 00Jamai0T XOPO-
IIIUMU 3JIEKTPOU30IAIMOHHBIMY CBOMCTBAMMU.

PasinuaioT mpUPOOHBIA U CUHTETUUYECKUE
Kay4yKHU.

IIpupoodnwiii (HamypanvHslil) KAYHLYK COOED-
JKHUTCA B COKe HEKOTOPBIX pAaCTeHUI. ITOT COK
HamoMuHAaeT MOJOKO (puc. 94) m saABagerca
9MYJIbCUEH KayuyKa B BOJe.

OCHOBOW HaTypaslbHOro Kay4yKa siBAsieTcs roJiu-
un3ornpeH. B makpomosieKyne 3Toro noaumepa
rpynnbl CH, pacnonoxeHbl no ofHy CTOPOHY OT
[ABOMHOM CBAI3U:

‘H2C:C=C:CH2'
H5C H

n

HarypaabHBIN KayuyyK UMeeT OeJsIblil I[BET; OH
Jlerdye BOJbI, pacTBOpsAeTcA B OeH3mHe, OeH3eHe,
HEKOTOPBIX APYIMX OPraHUYECKUX pPacTBOPU-
Tesnax. [losuMep MeJJIeHHO OKUCIAETCA KUCJIO-
pomoM Bo3ayxa. UToOBI IPEIOTBPATUTEH OKMCJTIE-
HUEe Kay4yyKa, TOJbKO UTO IMOJYYEHHOTO 13 COKa
pacTeHudA, U pa3dMHOKEHUE B HEM 0aKTepuii, ero
obOpabaThiBalOT pasbaBIeHHBIMU pacTBOPaMU



Puc. 95.

Ha npousBopactee
HaTypaibHOro
Kay4yKa

KucaoT (MypaBbUHOM, YKCYCHOW) WMJU IOPYTUX
BeIeCTB, ITPOMBIBAIOT BOION U BBICYIIHBAIOT. B
pesyJbTaTe KaydyK IPUOOpPETaeT KeITOBATBIA
et (puc. 95).

Cpenu BcexX MPUPOAHBIX BBICOKOMOJIEKYJIAP-
HBIX COeAWHEHWHN TOJbKO KayudyK obJsamaer
BBICOKOII 3JIaCTUYHOCTHIO. TaKoe CBOWICTBO Kay-
YyKa 00yCJOBJIIEHO BO3MOYKHOCTBHIO CBEePTHIBAHU S
ero JUHEeWHBIX MaKpPOMOJEeKYJ B KJaAyOKu. Eciau
IJIACTUHKY U3 KayuyyKa pPacTATUBaTh, TO MaKpPO-
MOJIEKYJIBI BBITPAMJIIAIOTCS, a €CJIU IIOCJe 9TOTO
€e «OTIIyCTUTH», TO OHU BO3BPATATCA B IIPEKHEE
COCTOSAHVE ¥ IJACTMHKA IPUOOpeTeT IepBOHA-
yajabHYI0 IAuHy. [IpuiaokuB Oojiblllee ycujaue,
Kay4YyKOBYIO IJIACTUHKY MOYKHO Pa3opBaTh.

Cunmemuueckue rayuwyru. Harypanbablii
Kay4yK IIOJy4YaloT B SHAUUTEJIHFHOM KOJINYECTBE,
ONHAKO 3TOr0 HEJOCTATOUYHO IJIs YIOBJIETBODE-
HUS pacTymiux morpedbrocreii. [losTomy yueHbie
CO3J]aJIV1 CHHTETUUYECKUE KayUyKH, KOTOPBIE OKa-
3aJIMCh YCIENTHBIMU 3aMEHUTEJIAMU ITPUPOTHOTO
KaydyKa ¥ MOJYYUJIU IMTUPOKOE MPUMEHEHUE B
pasiuyHbIX cepax.

BosbmIMHCTBO Kay4YyKOB IIPOUCXOAUT OT
YTJIEBOJOPOJOB C ABYMsS ABOWHBIMU CBS3SAMU B
moaekyJe (c. 56). B saBucumocTu OT MOHOMEpPA
pasinuaioT 0ymadueHosblii KayuyK, U30NPeHo-
8bLil (aHAJOT HATYPaJbHOTO), XJOPONPEHOBbLIL
u ap. WX mosydaioT, OCYIIeCTBJIAA PeaKIuu
TMOJIUMEPUBAIIUY, IIPEUMYIIIECTBEHHO C YIaCTHEM
KaTaJu3aTopoB.
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310 UHTEepecHo
Byraguen-
CTUPOJILHBINA
Kayudyk
ABJIAETCS
TIPOAYKTOM
MOJIUMEPU-
3aIluu ABYX
COeIVHEeHUMA-
MOHOMEPOB.

Puc. 96.
Mpopykuusa
LIMHHOIO
3aBoja
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O611aa cxema 00pa3oBaHUA KAYUYKOB:
CH2=(|3—CH=CH2 + CH2=(|3—CH=CH2 +...—
Y Y
- ...—CH2—(|J=CH—CH2—CHZ—(IJ=CH—CH2—...,
Y Y
UIn nCH2=(|3—CH=CH2 - (—CHZ—(|3=CH—CH2—),L,
Y Y

rae Y — H (MmoHoMepoM sABJsgercs Oyra-1,3-gueH,
moJmMepoM — OyTamuMeHOBBIN KayuyK, WJIU
nonubyranuen); CH; (MoHOMEp — WH30IpeH,
TMOJTUMEeP — M30MPEHOBBIN KaYUYK, NN TOJTUN30-
mpeHn); Cl (MoOHOMED — XJIOPOIIPEH, HOJNMED —
XJIOPOTIPEHOBBIN KayUyK, MU HOJUXJIOPOIPEH).

P Hanummre cxeMy peaKIUM IIOJHMeDPHU3AIINA
oyra-1,3-nuena.

Xumuueckue ceoticmea. Imest nBoiiHbIE CBA3U
B MaKpPOMOJIEKYJIaX, HATYPAJbHBIN U CHHTEeTHUYe-
CKMe KayuyyK! MOTYT IPUCOEeAUHATH BOIOPOI,
rajioreHnl, rajoreHoBogopoabl. Ilpu HarpeBaHUU
0e3 TOCTyIa BO3IyXa 9TU MOJUMEePHI pasiaraioTcs
¢ 00pa3oBaHUEM COOTBETCTBYIOIIINX MOHOMEDOB.

Kayuyku cay:kaT cbipbeM B IPOU3BOJICTBE
PEBUHBI ¥ PE3UHOBBIX UBIEJIU.

Pesuna. CaMbIM 5JIaCTUYHBIM MaTepPUaIOM
cpeiu TPUPOAHBIX W CHUHTETUUYECKUX MaTepua-
JIOB siBJAeTCA pe3uHa. Ee B 60JIBIIIOM KOJIMUECTBE
HWCIIOJIB3YIOT AJIA U3TOTOBJIeHUA IIuH (puc. 96).

i

B ocHoBe TexHONIOTMU TPOM3BOACTBA PE3UHBI
JIEXKUT IIPOIIeCC 8YIKAHU3AUUL, KOTOPHIH 3aKJIIO-



Puc. 97.
«ClunTbIE»
KapGoHOBble
uenu B pesuHe

Puc. 98.
360HUTOBbIN
CcTepXeHb

yaeTcdA B HarpeBaHUU Kaydyka ¢ cepoii. CHauaga
Kay4YyK CMeIINBaIOT C HAIOJHUTEIIMHU (TJINHOM,
cakeil, MeJIOM, KPeMHEe3eMOM), KPAaCUTEJIMU U
BeIlleCTBAMH, YBEJIUUUBAIOIIMMU CPOK CJIYKOBI
pesuHbl. 3aTeM K CcMecu OO00aBJIAIOT OIIpeje-
JIEHHOE KOJIMUEeCTBO cephl. B pe3yabTaTe B3ammo-
IelicTBUA KaydyKa C Cepoil 3a cueT pasphiBa
OJIHOII U3 COCTABJIAIONINX ABONHON CBSA3U IPOMC-
XOOUT CHINBAaHIE KapPOOHOBBIX IeIIeH C IIOMOIIHIO
«MOCTHUKOB» —S—S— (puc. 97). IIpu sTom udacThb
IBOUMHEIX CBsI3ell B MAKPOMOJIEKYJIaX OCTaeTCs.

NS
U\
- __8

i S\

Eciu B3ATL MB3OBITOK cepbl, TO BCE IBOMHBIE
CcBA3U OYIYyT «M3PacXOoJOBaHbI» Ha CIIMBAHUE
KapOOHOBLIX Ifellelf, u 00pa3yeTcs TBEPALIi Tep-
MOpeaKTHuBHLIN MaTepuaJ — s60oHuT (puc. 98).
Ero mcmosb3yioT 418 n3roTOBIEHM 3JIeKTPOTeX-
HUYECKUX JeTajell, XMMUUYEeCKOH ammapaTypsl.

CyIiecTByIOT Pe3WHBI DA3jIMYHOTO HasHaue-
HUSA — JIs JKCIJIyaTalluy TPU BBICOKUX WJIN
HUBKHUX TeMIlepaTypax (TeIio-, MOPO30yCTOMYM-
BbIE), JJIA AJUTEJIBHOTO KOHTAKTa ¢ 6EH3MHOM U
HedThIO (IIIJAHTM HA aBTO3AIIPABOYHBIX CTaH-
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[UAX), KUCJIOTAMU U II[eJI0YaMU, YCTOUUUBBIE K
PEHTTeHOBCKOMY UB3JIYUYEeHUIO U JP.

CpaBHeHUe CBOICTB KAYUYYKOB U pe3uHsl. Kay-
YYK SIBJISIETCS 3JIACTUYHBLIM BEIlleCTBOM, a Pe3u-
HA — 9JACTUYHBIM MaTEPUAJIOM.

Kayuyxku m pesmHa He pacTBOPAIOTCA B BOJE.
Eciu xe moMecTuTh M3MeJbUYEHHBIE KYCOUKU
Kay4yyKa W pesuHbl B OPraHUYECKHH PacTBOPU-
Teab (0eH3eH), TO Uepe3 CYTKU KaydyK PacTBO-
purcs ¢ o6paszoBaHreM KOJIJIOUAHOTO PACTBOPA, a
pesuHa JIUIIb YBeJIUUYUTCA B 00beMe (HaOyxHeT).
I9TO CBUAETEJIBCTBYET O CIOCOOHOCTU PE3WHBI
TIOTJIOIATh OPTaHUYECKUHN PACTBOPUTEN.

Kayuyk Gyiaromaps HaJUYUIO B HEM IBOHHBIX
CcBsI3efl MOJXKeT pearmpoBaTh € rajoreHamMu. B
YaCTHOCTHU, er0 KOJIOMIHBIN pacTBOp B OeH3eHe
obeciiBeunBaeT 6poMHuYyio Boay. IIpu HarpeBaHUU
Kay4yyKHM pasJjiaraioTcs ¢ 00pa3soBaHHeM HeHAaChl-
IIeHHBIX COeNUHEeHUH.

Hannuyne Cynbdypa B pe3nHe MOXKHO [OKa-
3aTb, HarpeBasi ee B MNPO6GUPKe C raszooTBOj-
HOM TPY6GKOM, NOrpy)XeHHon B rosyo6ou pacTBop
kynpym(ll) Hutpata. CepoBogopos, ABASIIOLWMNICS
OAIHUM U3 NMPOAYKTOB TEPMUYECKOIO Pa3/10XKEHUS
pe3unHbl, 06yc10BUT obpa3oBaHMe B pacTBope

4yepHoro ocagKka CusS.

Paborasa B XxuMHUeCcKO# JabopaTopuu, HYKHO
YUYUTHIBATH, UTO PE3WHOBBIE u3nenusa (IpoOKH,
TPYOKM) paspyInaiTca HUTPATHOMN U KOHIIEHTPU-
poBaHHOM cyab(paTHON KuciaoTamu. PasbaBiieH-
HbIe XJIOPUJHAS KHUCJI0Ta U PACTBOPHI IIeJoUeid
HaA Pe3VWHY IPaKTUUYECKU He JeHCTBYIOT.

IIpuMmeHeHne KaydyKoB M pe3uHbl. CUHTETU-
YeCKUUM WMI3OINPEHOBBI KaydyK II0 CBOMCTBAM
MOXO0K Ha HaTypaJsbHBIA. [lomyuenHas m3 Hero
pesuHa OTJINYAeTCA BBICOKOW IIPOYHOCTHIO U
9JIaCTUYHOCTHIO. ITOT KaAyUYyK HCIIOJb3YIOT B
IIPOM3BO/ICTBE IINH, KOHBEelepHBIX JIEHT, 00yBH,
MEIVIMHCKUX W CIOPTUBHBIX W3JEJUN, M30JIA-
IIIOHHBIX MAaTePUAJIOB.



310 UHTEpecHo
B Espore
YTUIABUPYIOT
MeHee
TIOJIOBUHBI
aBTOMO-
OMJIBLHBIX IIIKH,
oTpaboTaBIINX
CBOI1 pecypc.

XJIOpOTIPEHOBBIN Kay4yK HEropod, TepMO- 1
CBETOYCTOMUYMB, He pas3pyIIaeTcsa CMa30UHBIMU
MacjaMu, He OKUCJIAETCS Ha Bo3ayxe. V3 Hero
IPOM3BOAAT DPE3UHY [nOJA 000pyZOBaHUS,
KOHTAKTUPYIOIEero ¢ HePThI0 U He(PTEIPOIAYK-
ramu. Kayuyku, comepsxaimque Diayop, XuMu-
YeCKM YCTOMUYWBLI, BHIAEPIKUBAIOT HarpeBaHUe
o 300 °C.

OcHOBHOe TpUMeHeHWe Pe3UHbI — IIPOU3BOJ-
cTBO muH. Pe3uHOBbIe M3AeIUsA WCIOJL3YVIOT B
MTPOMBIIIIJIEHHOCTH, TEXHUKE, MeIUIINHE, OBITY.

OTxoasl pPe3MHBI M OKpYy:KAMINas cpeaa.
IToutu 90 % OT Macchl PE3UHOBBLIX OTXOIOB IPU-
XOAUTCS Ha UBHOIIIEHHbIE aBTOMOOUIbHBIE IITNHEI,
a ocTajbHaA YaCTh — CTaBIINE HEIIPUTOJHBIMU
mpeaMeThl TeXHUYECKOro M OBITOBOrO HasHaue-
HUS, cTapas o0yBb.

OTxonbl pe3uHbl, KaK U IIJIacTMacc, He paspy-
IIIAFOTCS B IPUPOAHBIX YCI0BUAX. K coskaienuro,
O00sbIIIasA YaCTh WX IONALaeT B OKPYKAIOIIYIO
cpeny. YTUIM3AIUI0 PE3UHOBBIX OTXOIOB OCY-
IIECTBJAIOT C)KUTaHUeM (IIocjie U3MeJIbUeHU)
Jnb0 TEPMUUYECKUM PAa3JIOKEHUEM B CIeIAaJb-
HEIX arperaTax'. B mepBoM ciydae mOJydaroT
TEIJIOBYIO 9HEPTHUi0 (TeIJIOTa CrOPAHUsS PE3UHBI
MIPUMEPHO TaKas Ke, KaK U yIJis), a BO BTOPOM —
MOHOMEDHI IJId IPOU3BOCTBA KayUYKa.

PesunoBble OTXOABI TaKyKe IPUMEHSIOT B
KauecTBe IOTJIOTUTEJIell TIPU OUYNCTKE CTOUYHBIX
BOJi, B IIPOU3BOJCTBE MBOJAIMOHHBIX MaTepua-
JIOB, CTPOUTEIBCTBE JOPOT.

BblBOAbl

Kayuyku — moaumepsl, U3 KOTOPBIX IIPOU3BO-
OAT Pe3MHY M Pe3NMHOBhIEe H3AeIHd. XapakKTep-
HOE CBOWCTBO KAayYyKOB — 3JIACTUYHOCTH, T. €.

! TIpu coxMraHMM PesWHBI Ha BO3Ayxe o0pasyeTcs MHOTO TOKCHYHBIX

BellecTB.
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240.
241.
242,
243.
244.

245,

246.

247.

CHOCOOHOCTH Tociie medopManuyl BOCCTaAHABJIM-
BaTh CBOIO (popmy.

BoJBIIMHCTBO KAayYyKOB SBJSIOTCS IMOJIMMepa-
MH yTJIEBOAOPOIOB C IBYMS JBOMHBIMU CBA3AMU B
MoOJIeKyJiax. Pa3inuaroT HATypPaJbHBIH M CUHTETH-
YyecKne KayuyKH.

Pe3nuna — mnpoayKT ByJKaHH3AIMH KaydyKa.
ITOT 3JACTUYHBIM MATEePHAJ NIMPOKO HCIOJIb3Y-
ercsa BO MHOTUX chepax. Y THIN3AIUA PE3UHOBBIX
OTXOMOB fABJIAETCA OMHOW W3 BAKHBIX IKOJIOTHU-
YeCKHUX 3a/1ad.

OxapaKTepusyinTe CBOMCTBa Kay4yKa.
B yem 3akntovaeTcs npoLecc ByIKaHU3aunn?
Yem pasnuyatotcs KayyyK v pe3anHa, pe3nHa U 360HUT?
HazoBuTe chepbl MCMOb30BaHUS KayyyKOB.
Mo matepuanam M3 UHTEPHETA NOATOTOBLTE COOBLLEHUS:
a) O NMPOUCXOKAEHWUM HA3BAHUS «Kay4yK»;
6) 06 UCTOPUM OTKPLITUS PE3UHBI;
B) 06 M306pETEHNN IMHONIEYMA.
Ha30BWTE HECKONbKO CUHTETUHECKMX KaydyKOB M 3anuLLnTe UX XMMU-
yecKkne Gopmybl.
CocTaBbTe CXEMY peaKLnKn nonmepusalmm ¢ o6pasoBaHMEM X10PO-
NPEHOBOro KayvyKa.
BbluncnmTe maccoByto 010 Xnopa B X/IOPONPEHOBOM Kay4yKe.

NMpupogHbie
U XUMUYECKUE BOJIOKHA
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Matepuan naparpada noMoXXeT BaMm:

> nony4ynTb npeacrtaBiaeHne o NPpUpoaHbIX 1 XMMUYEC-
KNX BOJIOKHaX;

> pa3nnyaTtb NpUpPoaHblIE N XUMUYECKNUE BOJIOKHA,

> Y3HaTb O chepax Mcnonb3oBaHKs BOIOKOH.



BomokHa — 570 AynHHBIE THOKME HUTH, IIOJIY-
YeHHble W3 IPUPOAHBIX HJINA CUHTETUUYECKUX
MOJIIMEPOB U HCIIOJb3yeMble AJIA M3TOTOBICHIA
OPAKU U TeKCTUJIbHBIX U3,

Pasnuuator npupodunvie (HATypadabHBIE) U
xumuieckue BOJOKHA (cxema 7).

Cxema 7

Kaaccupuranusa BOTOKOH

BOJIOKHA

/\

MpupopgHbie Xumunyeckue

/R

pacTUTenbHOro HMNBOTHOIO MUHEpPanbHOro UCKYCCT- CUHTETNYECKME
NMPOUCXOXKAEHUA NMPOUCXOXKAEHNA NMPOUCXOXKAEHNA BEHHbIe

v Y v : Y

X/I0MKOBOE, LwepcTaHoe, ac6ecToBOe BWCKO3HOE, KarnpoH,
NIbHAHOE lwenKkosoe aletatHoe HaWoH,
naBcaH u ap.

IIpupomusie BoIOKHA. PacTurenbHbBIE BOJIOK-
Ha MOTr'yT ()OPMHUPOBATHCS B CTEOJISAX U JUCTHAX
(koHOIIA, JIEH), a TaK:Ke ceMeHaXx (XJIOMTYaTHUK)
(puc. 99, a, 6). OcHoBa 5TUX BOJIOKOH — IIEJLIIO-
JIo3a.

JKuBOoTHBIE BOJIOKHA ABJAIOTCA OEJTKOBBIMU
mosuMepaMu. BOJBIIyI0 YacTh IIEPCTH JaeT

oBiieBomcTBO. Illenxk — mWOPOAYKT, BBIAEaAE-
;"0- 99. MBIl 0COOBIMH sKeJIe3aMU TYTOBOTO IIeJKOIPALA
ex (a), (puc. 99, ).
XnonyaTHUK (6),
KOKOH JIbHsHOE 1 XJIOIKOBOE BOJIOKHA MMEIOT JOCTa-
wenkonpsaaa (B) TOUYHYIO TEPpMHNUYECKYIO YCTOﬁqHBOCTB, XopoI1iue
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MexaHUuYecKue cBoiictBa (puc. 100, a). Illepcrs-
HOe BOJIOKHO OTJIMYAeTCS BBICOKO! 9JIaCTUYHO-
CTBIO, a IIIEeJIKOBOE — IIPOYHOCTHIO M XapaKTep-
HbIM OsieckoM (puc. 100, 0).

Puc. 100.
TKaHu

M3 NPUPOAHbLIX
BOJIOKOH:

a — NbHAHasg;

6 — WwenkKoBas;
B — acbecTtoBas

Puc. 101.

B uexy

no Npou3BOACTBY
BOJIOKOH
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> HagzoBure C(I)epbl HCIIOJIb3OBAHUA Ha3BaHHBIX
IIPUPOAHBIX BOJIOKOH.

W3 muHepanbHBIX BOJIOKOH yIOMsHeM acOe-
croBoe (puc. 100, 8). I3 Hero m3roTOBIAIOT
(buabTpBI, 6PE3eHT, TKAHU AJIA 3aIUTHON OeK-
Ibl, mudep, crenuajdbHble OymMary m KapToH,
TeILJI0- 1 SJIEKTPOUS0IAINOHHBIE TTOKPBITHS.

XuMuuecKne BOJIOKHA TPOU3BOIAT U3 HEKOTO-
pBIX IOJUMEPOB JWHEHHOTO CTPOEHHSA. ITHU
MOJUMEPhI CHAYAJA PaCILIaBJISIOT WJIU PACTBO-
PAOT B OPraHUYECKUX PACTBOPUTEISAX, a 3aTeM
MOJNYUYEHHYIO MKHUAKOCTH MPOIYCKaOT uepes
MeJibUaiire orBepcTus. Ilpu sTom obpasyroTes
IJIWHHBIE 1 TOHKKMe HuTH! (puc. 101).

Paznuuator HCKYCCTBEHHBIEC I CHUHTETUYECKIEe
XUMHU4UYeCKHre BOJIOKHA.



Puc. 102.
UcKyccTBEeHHble
BOJIOKHa:

a — BUCKO3HOE;
6 — aueTaTHoe

HcryccmeenHble 6010KHA TIONIYYAIOT U3 IIPU-
POAHBIX TOJWMEPOB, OOBIYHO — IIEJIJIIOJIO35I.
OHU MMeIOT HeKOTOphbIe IIPEenMYyIecTBa, Kacaio-
mrecs TeXHOJIOTUY M KayecTBa U3eJINI U3 HUX.

BasxkmelmuMyu MCKYCCTBEHHBIMU BOJIOKHAMU
SABJAIOTCA 8UCKO3HO0e U ayemamnoe (puc. 102).
OcHOBY BUCKO3HOT'O BOJIOKHA COCTABJISAET IEJIIIO-
J103a, alleTaTHOTO — ee alleTaTHbhIE DCTEPHI.

Cunmemuueckue 6010KHA TPOU3BOLAT U3
OpraHNM4YeCKMnuXx CoeﬂHHeHHﬁ, OCyIH1eCTBJIAA XMUN-
yecKue peaknuu. K TaKUM BOJIOKHAM OTHOCSTCS
IIOJIUIIPOIINJIEHOBOE, IIOJIMBMHMWJIXJIOPUHOE,
moJsimacTepHble 1 Ap. OHU IPEeBOCXOIAT TPUPOI-
HbI€ BOJIOKHA II0 IIPOYHOCTH, 9JIaCTUYHOCTH, OO0JI-
TOBEUHOCTHU, HEe Pa3pylIaloTCsI MUKPOOPTaHU3Ma-
mu. HemocTaTKy CHHTETHYECKUX BOJIOKOH — HU3-
Kasd TUTPOCKOIMNUYHOCTD, JJEKTPU3yemMocThb. C
[eJbI0 WX TMPEOJOJIeHUs K CHUHTETUYECKUM
BOJIOKHAM [A00aBJISIOT HPUPOJHBIE, a TaKiKe
BeIlleCTBa-aHTUCTATUKH.

Jlascan — noauacmeproe 8010k10. OHO HAIIO-
MHUHAET IIePCTh, HO SABJSAETCA 00Jiee MPOYHBIM
(puc. 103). Usnenus us 9TOro BOJIOKHA He TPeOy-
IOT IJIaXKEeHbdA.

JlaBcaH TepMOCTOEK, IJIOXO 3aropaeTcs, He
00yTIJINBAeTCs, HEe PACTBOPSIETCS B OPTAaHUUECKUX
PACTBOPUTEJIAX, HO Pa3pPyIIaeTcs KUCJIOTAMU U
mesouamu. Hutu us sToro BosokHa (puc. 104)
UMeIOT HUBKYIO TUTPOCKOIUYHOCTE. IloaToMy ux
YaCTO MCHOJIb3YIOT B COUETAHUM C XJIOIIKOBLIMU,
JIBHAHBIMHU WJIU INE€PCTAHBIMU HUTAMMN.
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Puc. 103.
TkaHu
13 naBcaHa

Puc. 105.
HuTtu 1 TKaHb
M3 KanpoHa

212

Puc. 104.
HuTK 1 ranctyku
13 noaunacrepa

ITonuacTepHOE BOJIOKHO IIPUMEHSIIOT AJIA U3T0-
TOBJIEHUS OCH3MHO- M He(PTEYCTOMUNBLIX IIIJIAH-
OB, KaHATOB, PHIOOJIOBHBIX TPAJIOB, 3JIEKTPOMU30-
JANUOHHBIX MaTepHUaJOB, IIApPyCOB, MTEeKOPaTUB-
HBIX TKaHeli, MCKYCCTBEHHOTO MeXa, OHess, a
TaK’Ke B IPOU3BOACTBE IIIIH.

Kanpon n nailion — noauamuduble 60JI0KHA.
OHU UMEIOT BHICOKYIO IIPOUYHOCTh, BBIIEPIKUBAIOT
HU3KNE TeMIepaTypbl, XMMUUYECKU YCTOMNUUBBI
(paspyIiiamoTcsa JHUIIb KOHIEHTPUPOBAHHBIMU
HeOpraHMYeCKUMHU KHCJIOTaMM), JIETKO OKpAaIIlu-
Baforcsa. KampoHOBbIe HUTHU HCHOJb3YIOT IJIA
U3TOTOBJIEHUA KaHATOB, PBLIOOJIOBHBIX CeTel,
pasnuuHbix TKaHe# (puc. 105). Haitnonosoe
BOJIOKHO M00aBJAIOT K IPYTMM BOJIOKHAM; €ro
MIPUMEHSIOT B IPOMU3BOACTBE KOBPOJIUHA, ONE K IbI.

BblBOAbI

BomoxkHa — puauHHBIE THOKHME HUTH, KOTOPHIE
MMEIOT MMOJIUMEPHYIO OCHOBY M MCIIOJIb3YIOTCH IS



M3rOTOBJIEHUS NPANKU M Pa3HOOOPA3HBIX TeK-
CTUJILHBIX U3IEJIHI.

PazauuaroTr mpupoaHsie (HaTypajabHbIE) I XUMM-
yecKkue BOIOKHA. OCHOBOM PACTUTEILHBIX BOJIOKOH
ABJAAETCA IeJII0J03a, a KHMBOTHBIE BOJIOKHA
NMEIT 0eJIKOBOEe IPOMCXOKIeHue. XUMHUYECKUue
BOJIOKHA (HCKYCCTBEHHbIE, CHHTETHYECKHEe) IIPOU3-
BOMSAT U3 IOJUMEPOB JHHEIHOTO CTPOCHMS.

BomokHa HCIOJIB3YIOTCA B MPOM3BOICTBE TKAHEH
Pas3aMuyHOro Ha3HAYeHUs, KAHATOB, TEXHUYECKHX
MaTepHuaJjoB.

?

248. HazoBuTe BaXKHeNLWKE NPUPOLHbIE BONOKHA.

249. Kakue npenmyLLecTBa U HeJOCTaTKN UMEIOT CUHTETUYECKUE BOSIOKHA
Mo CPaBHEHWIO C MPUPOAHBIMKU?

250. Pacwmndpynte 0603Ha4YeHUss Ha ApJSibike K CMOPTMBHOW KypTKe
(puc. 106). Ncnonb3ynTe cBedeHUs, NMpuUBEAEHHbIE B TEKCTE noj
3arofioBKOM «[NarKeHbe TKaHeW», a TakkKe MHOOopMaLMIO N3 MHTEPHETA.

Puc. 106.
0603Ha4YeHus
no yxoay

3a TKaHblo

/ﬂ,ﬂﬂ JIIOBO3HATE/IbHBIX \

MaKeHbe TKaHewn

Bam 1M3BECTHO, 4TO HaTypasibHble U CUHTETUYECKME BOJIOKHA UMEIOT
pasnnyYHy0 TEPMUYECKYIO YCTOMYMBOCTD. epes raxKeHbeM TKaHu cne-
LManbHbIM PErYATOPOM yCTaHaBAMBAIOT MaKCUMallbHYO TeMnepaTtypy
yTiora, Npu KOTOPOW BOJIOKHO elle He pa3pyllaeTcs (COOTBETCTBYOLLEe
BELLECTBO HE pasnaraercd, He nnaBuTCs, He 3aropaetcd). CUHTETH-
YecKne BOMOKHa He ABNSIOTCH TEPMOCTOMKUMU. [103TOMY TKAHU U3 HUX
NMGO He raasT, MM6o rMaasT Npyv MUHUMAaNbHOW TemnepaType yTiora
(no 120 °C). Ha TaKoM peXkmMMm rMarKeHbs yKa3blBaeT TOYKa Ha KOHType
yTiora, U306parKeEHHOM Ha Sp/biKe K TKaHW. Lenk n wepcTb BblAEPKK-
B\am Temnepatypy A0 160 °C (aBe TOYKM Ha M306pPaXKEHUU ynory
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Haunbonee TepMOCTOMKUMU SBNSIOTCS NbHAHOE U XI0NKOBOE BOJIOKHA.
MpKn rnaxkeHbW TKAHEN U3 3TUX BOSIOKOH TeMnepaTtypa MOXKeT NpeBbl-
watb 160 °C (Tpu TOYKKU Ha yTiore).

4 )

[U15 IIOB03HATEbHbIX
OnTuyeckue BOJIOKHA

Cpeau HoBenwKnx MaTepuanoB 0co60e MeCcTo 3aHUMalOT BOSIOKHA C
BbICOKOM MPO3PayHOCTbIO, CMOCOOHbIE «TPAHCMOPTUPOBATL» CBETOBbLIE
Jly4Yn Ha 60nblUME paccTosiHMS 6aarofaps SBAEHMIO NOMHOMO BHYTPEHHE-
ro oTpaxeHus. ITo — onTuyeckue BonoKHa (puc. 107). Ix nponsBoasaT
M3 KBapla, cneumanbHoro ctekna (propuaHoro, ¢ocdaTHOro), HEKOTO-
pbiX OpraHMyeckux nonumepoB. Chepbl NPUMEHEHUSA TaKMX BOSOKOH
pa3HO06pa3Hbl. BONOKOHHO-ONTUYECKasn CBA3b MO CKOPOCTHU U 06beMY
nepefaBaemMor MHPOPMaLMM HAMHOITO MPEBOCXOAUT 3NEKTPOHHYIO
CB3b. Micnonb30BaHMEe ONTUYECKWUX BONOKOH B MeAMLMHE NO3BONSET
NPOHWKaTb B Nto6ble y4aCcTKn opraHMama 6e3 XMpypruyeckoro BmeLla-
TeNnbCTBa, HabMloAaTb Ha 3KpaHe MOHMTOpPa 3a npoLeccamMu, NPOUcxo-
OALWMMU BO BHYTPEHHUX opraHax. ONTMYeCcKMe BONIOKHa CyXaT OCHO-
BOM AATYMKOB 4151 U3MEPEHNS GUBNYECKMX NapaMeTPOB B PasfiMyHbIX
cpepax. MIx TakKe NpuMeHSIoT A9 AeKOPaTUBHOMO OCBELLEHMS.

Puc. 107.
OonTuyeckoe
BOJIOKHO

\_
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pasmeJ

B3aumonpeBpanieHus
OpPraHNYeCKHX BeIlleCTB.
Opranuueckue
COeINHEHU A B JKU3HH
yeJIoBeKa M 001IeCcTBa

OpraanuecKue cCoOeIUHEeHUA 00beIHIeT MHO-
roe — CcOCTaB, CTPOeHUe, cBoiicTBa. [loaTomy He
YAUBUTEJIBHO, UTO MEXKY 9TUMU COeTNHEHUAMU
CYIIIECTBYIOT B3aMMOCBSA3U, M OHU YYAaCTBYIOT B
PasINUYHBLIX B3AMOIIPEBPAIleHNAX.

Mup oprainuyecKux BellleCTB Hepa3pLIBHO CBs-
3aH C Ka)XIbIM M3 Hac. B HeM mMeeTcs HeMAaJo
BeIeCTB, HEOOXOAMMBIX »KHBBIM OPTaHM3MaM.
Bce GoabIrie oprannyecKuxX COeIUHEHUI U MaTe-
puajJoB Ha WX OCHOBE MbI HCIIOJb3yeM B IIOBCE-
IHeBHOU KusHu. J[ocTUKeHus B 00JIacTH opra-
HUYECKOM XUMUM B 3HAUUTEJIbHOU Mepe odecIie-
YMBAIOT PA3BUTHE OOIECTBA, IIOMOTAIOT PEIlIaTh
riaobaJibHbIE IPO0IeMbI I[UBUIN3AIIN.

B3anmocBsa3n mexay
opraHM4eCKMMHM BellecTBamu

MaTtepuan naparpada nomoxxeT BaMm:

> CUCTEMaTnU3npoBaTb CBOM 3HAHUA O COCTaBE Opra-
HUYECKNX BELLECTB;

» 0606UINTb CBEAEHUS O B3anmonpespaleHnax
OpraHU4yeCcKmUX COeMHEHNN Pa3IMYHbIX KITaCCOB.
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3710 UHTEpPECHO
B moserymax
MeTaJLIo-
OpPTraHUYECKUX
coeIMHeHN
NMeIoTCA
KOBaJIEHTHBIE
CBA3U MEXKIY
aToMaMu
Kap6ona u
MeTaJLTTYECKUX
5JI€MEHTOB.

216

CocTaB opraHu4ecKux coegnHeHnii. Bam xopo-
1110 U3BECTHO, UTO JII000E OPraHnuYecKoe BeIecTBO
aBasercs coenuuenueM Kapoona. IIpocrefinmumnu
110 KaUeCTBEHHOMY COCTABY SIBJISIOTCS YTJIEBOIO-
pozxsl; aTo coenmmHeHuss Kapbona ¢ I'ugporemom.
OxkcureHcojepskaliue OpraHUYECKUe BeIecT-
Ba — CIOUPTHI, aJbIeTUIbl, KAPOOHOBBIE KUCJIO-
ThI, YIJEBOJBI, JKUPBI — 0Opas3soBaHBI TpeMsdA
ajieMeHTaMu. B MX MOJeKyJiaX, KpoMe aTOMOB
Kap6ona u 'mgporena, numerorcsa arombl Oxcure-
Ha. AMuHBI — coenuHeHusa Kap6ona, I'uaporena
u HwutporeHa, a B MOJeKyJaX aMUHOKHUCJIOT U
0eJIKOB ecThb TaKske aroMmbl Okcurena, Cyasdypa.

VYraeBomopoibl Ha3bIBAIOT POLOHAUATBHUKAMU
opraHnvyeckmx coenmHeHuii. Ecam aTtom I'mapo-
reHa B MOJIEKYJIe YIJIeBOAOPOJa 3aMEHUTh HAa
XapaKTePUCTUYECKYIO TPYIITY ATOMOB — THUIPOK-
CUJBbHYIO, aJbAETUAHYIO, KapOOKCUJILHYIO WU
aMUHOTPYIIY, IOJYYUM MOJIEKYJY CIUPTA,
ajbIernaa, KapOOHOBOM KMCJIOTHI UJIM aMUHA:

CH3_CH20H CHS_CHchO
CH3_CH2H

CH3_CH2000H CH3_CH2NH2

Bo3MoOKHBI 3aMeHbI HECKOJIbKUX aToMOB I'uapo-
reHa Ha TakKoe JKe KOJIMUYEeCTBO XapaKTepUCTUUe-
CKUX IPYIIII.

P HasoBuTe HAaCBLIIIEHHBIA YIIeBOLOPOJ, OT
KOTOPOTO IIPOUCXOAUT Tiauiiepos. CpaBHUTE
COCTaB MOJIEKYJI 9TUX BeII[eCTB.

OpranuuecKkue COeIUHEHU AeJIAT Ha KJIACCHI.
Kaxapiii Kaacc coefUHEeHN COCTOUT M3 TOMOJIO-
ruuecKux pamoB. ['omogoruuecKuit psan o0bemsu-
HseT OOJIBIIYIO T'PYIIIY BEIIeCTB OJWHAKOBOTO
KauyeCTBEHHOI'0 COCTAaBa, MOJIEKYJBI KOTOPBIX
pasjanyaimTcd HA OAHY WJIM HECKOJBbKO TPy
aromoB CH,. Cpenu yryiieBofgoOpOIOB BBIEIAIOT
romoJiornueckuii panm merama (tada. 1, c. 30),
TOMOJIOTMYECKHUH PAL 9TeHa u Ap. lIpumepsnl



COG,HI/IHGHI/II';I, C KOTOPBIX HaAUYMHaAETCA I'OMOJIOTH-
YeCKHUH psAg dSTUHA:

HC=CH HC=C-CH; HC=C-CH,~CH,.

9TUH TIPONINH oyT-1-unr

CyII[ecTBYIOT BeI[eCTBa, MOJIEKYJIbI KOTOPBIX
NMEeIT O,Z[HHaKOBBIfI KauyeCTBEHHBLIN UM KOJIU-
YeCTBEHHBIA COCTAaB, HO pas3HOe cTpoeHume. Bl
3HaeTe, 4YTO TaKue CoeJMHEeHNd Ha3bIBaIlOT 130Me-
paMu. B MOJIEKYJIaX HM30ME€POB HACBIIIIEHHBIX
YIJIEBOLOPOLOB aTOMBI COENUHEHLI B Pa3HOU

II0CJIeJ0BaTEJIbHOCTHU
oy
CH3_CH2_CH2_CH3 CH3_CH_CH3,
H-OyTaH n300yTaH, UJIU METUJIIIPOIAH

a MOJIEKYJIbI HEeHAacCBhIIIE€HHBbIX YIJIeBOOLOPOIOB
MOTI'YT TaKMe Pa3jIindaTbCdAa IIOJIOKEeHHneM KpartT-

HOU CBA3U:
oy
CH,=CH-CH,~CH; CH,~CH=CH-CH; CH,=C—CHj
oyT-1-en OyT-2-eH METUJIIIPOIIEH

KoanuecTBo M30MEepOB Cpean OKCHUIeHCoaep-
JKaIlUX M HUTPOTI€HCOoJePKallliuX OPraHn4YeCKnuX
BeIlecTB BoOo3pacTaeT B CBA3M C DPa3INYHBIM
PacCIIOJIOKEeHNEM XapaKTEePUCTUYECKUX I'DYIIII B
MOJIERKYJIaX.

P M300pasure CTPyKTypPHEIE POPMYJILI MOJCKYJI
M30MEPHBIX IIPOIIAHOJIOB.

Bce wmsio:keHHOe MOKAa3bIBaeT, UTO B MHUPeEe
OpraHMYeCKHX COeJMHEHUI CYIeCTBYIOT B3au-
MOCB#A3H1, OCHOBAHHbBIE HA IIPOUCXOMKICHUN COe-
OIUHEHNH PasHBIX KJACCOB OT YIJVIEBOLOPOIOB.
ATHU CBA3U TaKKe IPOABIAIOTCSI MEXKAY Belle-
CcTBAMU B IIpefeliax KasKJoTro KJjacca — T'OMOJIO-
raMu, n3oMepaMu.

BzanmonpeBpaneHuss OpraHMYecKux coeauHe-
Huil. M3yuyas XmMHUUYecKre CBOMCTBA OpraHUue-
CKHUX BEIIeCTB, BbI Y3HAJHU O XapaKTEPHBIX peak-
IMUAX ¢ UX YUACTUEM, OCOOEHHOCTAX ITPOTEeKAHI A
TaKUX IIPEBPAIleHU.
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W3 HaCBIEHHBIX YTJIEBOAOPOJOB TOJIYUAIOT
HEHACHIIIIeHHbIE — aJKEeHbI, aJKUHBI.

P HazoBuTe IpOAYKTHL JeTMIPUPOBAHMIS STAaHA.

HenachIllleHHBINT YTJIEBOZOPOI MOJKET BCTY-
IIaTh B PEAKIIUIO C BOAOPO/IOM; IIPY 3TOM U3 aJIKU-
Ha o0pasyeTcs ajJKeH, a U3 aJlKeHa — aJKaH:

CH=C-CH; + H, %% CH,=CH-CH,;
CH,=CH-CH, + H, %%, CH,~CH,~CH,,.

AmajoruuHbie IIpPeBpallleHusA CBOMCTBEHHBI
IPYTUM HEHACBHIIIIEHHBIM BeIecTBaM, B UACTHO-
CTH, KapOOHOBBIM KICJIOTAM C JBOMHOM CBA3BLIO B
MOJIEKY.JIE.

W3 yriieBomOpO0B MOXKHO IIOJYyYATh OKCUTEH-
cozep:kalme oprannueckue coequnernusa. Hamopu-
Mep, aJIKEeHBI B3aMOIECTBYIOT C BOAOI ¢ 00pas3o-
BaHMNEM CIHPTOB.

P Hamnumure ypaBHEHHE peaKIUM T'UAPATAIAN
OoyT-2-eHa.

Bam m3BecTHBI B3aMMOIIPEBPAIIEHUS OKCUTEH-
COZIePIKAIINX COeIWMHEHUI PasIUYHBIX KJIACCOB.
Taxk, IPOAYKTOM UaCTUYHOTO OKUCJIEHUS CIIIPTA
SABJIAETCA aJbIETHul, a OKUCJIeHUEeM ajbIeTUI0B

IIoJsydarT Kap6OHOBbIe KHCJIOTBI:

(6) (6}
cuupT /N aJIbIeT /] 101, KapOOHOBas KUCJIOTA.

C npyroii CTOPOHBI, BOCCTAHOBJIEHNEM aJIbETH-
Jla MOYKHO TOJIYIUTH COUPT (PeaKIus IPONCXOJAUT
IIpU HarPeBaHUU U HAJIUYUU KaTaJn3aTopa).

P CocraBbTe cXeMy BOCCTAHOBJIEHUSA STAHAJS
BOZOPOJOM.

BSaHMOﬂeﬁCTBHeM CIIIPTOB C Kap6OHOBBIMI/I
KHCJIOTaMU IIOJIYy4YaroT 3CTEePHI:

ROH + R'COOH — RCOOR' + H,0.

Iro — peaxnus screpupuranuu. OHa ABIsIETCS
00paTuMOii; B OIpeNe/IeHHBIX YCIOBUSIX 3CTEP
pearupyeT c¢ BOJO# ¢ o0pa3oBaHWEM CIIUPTa U



3T0 uHTEpPECHO
Heo6brunblit
IpuMep u3ome-
pusanum —
mpeBpalesHmne
HeopraHu-
YeCcKOro
BeIIeCcTBa
(aMMOHU
muaHaTa) B
oprasudyeckoe
(MOUeBUHY):
NH,NCO —»

— CO(NH,),.

KMCJOTBI — IIPOMCXOAUT THUAPOJIH3 SCTEpa.
JKupsl mpyu HarpeBaHWM M IIOBLIIIIEHHOM JaBJIe-
HUM Ju00 IPU HAJIUYNK KATaJIN3aTOPOB TaKiKe
MMOABEPrarTCsa I'UAPOIN3Y; IIPU dTOM 00pPasyoT-
CcAd TPEXATOMHBIM CIHPT TJUIEPOJ U BBICIIHE
KapOOHOBBIe KUCJIOTEI' (c. 138).

BsaumonpeBpaliieHus BO3MOKHBI U Cpeau
yrJaeBonoB. B ompemeieHHBIX YCIOBUAX U3 MOJIU-
caxapuga (KpaxmaJjia, IeJIJII0JI035I) UJIN Jucaxa-
puzaa (caxaposbl) MOYKHO IOJYYUTh MOHOCAXAPU/T
(rII0K03y, PPYKTO3Y):

ke wmm t, H,SO
(CeH405),, + nH,0 ———2=24
KpaxmaJ

nCgH;,05.
TJIFOKO3a

IIpu yuacTuu pepMEeHTOB UJIU MUKPOOPTaHU3-
MOB IIPOUCXOIUT OPOKeHue yrieBonoB. IIpoayx-
TaMU 9TUX PeaKIuil SABJIAIOTCA OPTaHUUYECKUe
BeIllecTBa APYTIUX KJIACCOB — CIIUPTHI, KAPOOHO-
BbIe KUCJIOTHI (§ 23).

Hurtporeuncogepsxaiiye opraHn4ecKye coefmHe-
HUS TaKsKe CIIOCOOHBI KO B3aMMOIIPEBPAIIEHUAM.
Benku paciienisiiorcsa B JKUBBIX OpraHM3Max
Ha aMHHOKMCJIOTBI, a aMHHOKHCJIOTHI B3amWMO-
IECTBYIOT MEXKIy co00Ii ¢ 00pa3oBaHUEM APYTUX
0esIKOB.

CyIiecTBYIOT IIpeBpaIlleHus OPraHMYecKuX
BEI[eCTB, IIPU KOTOPBHIX HMX KAaueCTBEHHBIH
(p71eMeHTHBII) U KOJMUYECTBEHHBIN COCTaB He
U3MEHsSeTCsI. OTO — PeaKkI[uy W30MepU3aIlUU U
MOJINMEPUBAIUH.

P HanuiuTe ypaBHEHUE PeAKINU IIPEBPATIIeHI
H-OyTaHa B M300yTaH.

C moMmoIbi0 peakIuil MOJUMePU3aIUU U3
9TeHAa, APYTrUX HEHACHIIEHHBIX OPTaHUYECKUX
COeIMHEHUH IMOJYYalOT IIOJUMEPbl U KAayuyyKU
(§ 31, 33). MoskHO OCyIIIeCTBUTh M OOpaTHBIE
peakiuu: Ipu HarpeBaHUM IOJINMEPOB B OTCYT-
cTBUE Bo3ayxa oopasyrorca moHoMmepsI (§ 30, 33).

! B mesrouHOii cpesie — WX COJH.
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HexkoTopbie oprannyecKue BeIecTBa, MOJIeKY-
JIBI KOTOPBIX COJEPYKAT XapaKTepPUCTUUEeCKUE
TPYINObBI, BCTYIAIOT B PeaKIINU IMOJUKOHIeHCA-
muu (§ 31). IIpoayKT TaKoii peakIiiuud — IIOJIU-
Mep, CyMMapHasa Macca MaKpPOMOJIEKYJI KOTOPOIo
MeHBIIIe CYMMAapHOUM MacChl MOJIEKYJ COOTBET-
CTBYIOII[ETO MOHOMEDA.

PeaKuunen nosIMKOHAEHcaLUN Noay4aloT KarpoH.
YnpoujeHHasi cxema 3Toro npouecca:
nH,N-(CH,);—COOH i (-HN—-(CH,)5—CO-),..

2
£-aMUHOKarnpoHoBas Kucjaora KarpoH

TakuMm oOpasom, CHOCOOHOCTH ONHUX OpTa-
HNYEeCKHUX BeIlleCTB IIpeBpamiaTbCd B gpyrue
ABJAETCA AOIIOJHMHUTEJIbHBIM IIOATBEPKAECHMEM
CyLIIeCTBOBaHUA B3aIMOCBsI3en MEeX Ay HUMMU.

BblBOAbI

Oprammecmne COeJUHEHUA PA3JIUYHBIX KJacC-
COB IIPOUCXOAAT OT YIJIeBoHopomoB. Ux xummuue-
ckue (hopMyJaIbI MOJKHO BBIBECTH, 3aMEHAI aTOMbI
Tugporesa B MoJieKyJiaxX yriieBOLOPOAOB HA XapaK-
TepUCTHYEeCKue rpynmnbl aTOMOB. BSEIPIMOCBHBI/[
MesKay OPraHM4eCKMMU BeleCTBAMM 00YCIOBIECHBI
CymieCTBOBaHMEM HX KJACCOB, TOMOJIOTHYECKHUX
PAI0B, COeTUHEHUT-U30MEPOB.

H3BecTHO MHOT0 B3aMMOIIPEBPAIEHUIT OpraHnye-
cKux Bemects. Cpeayu HMX — peakInu IPUCOeIMHe-
HHMA C yuyaCTHeM HEHACBIIIEeHHBbIX BeIlleCTB, 4 TaAKKe
peakuyu 3aMeleHHus, M30MepH3aluuu, THIPOoJIu3a,
OKMCJ/ICHUA M BOCCTAHOBJICEHUd, IMOJHUMeEPHU3aAllNH U
IMOJIMKOHIeHCAI[UH.

?

u
251. lNoyeMmy cyuTaeTcs, Y4To yrneBoaopo/ibl COCTaBNAOT GyHAaMEHT opra-
HUYECKOW XUMUUN?
252.YactMuamn Kakoro Truna o6pasoBaHO 60/bLUMHCTBO OPraHUYecKuX
BellecTB? KaKkne opraHM4ecKme BeLeCTBA COCTOAT U3 APYrMx YacTuu?
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253.

254.

255.

256.

257.

258.

259.

260.

[MonpobyiTe aaTb onpeneneHuns:

a) OAHOATOMHOro cnupta M deHona Kak COoeAWHEHWW, MPOUCXO-

ASLWKUX OT BOAbI;
6) aMMHOKMCNOT KaK COeAMHEHUN, NPOUCXOASALMX OT KapBOHOBbLIX
KWUCIOT.

Hanuwute ypaBHEHUSA HECKONbKMX PeaKLmMi, NPU KOTOPbIX 06pa3yroT-
Csl rafioreHcoepaline opraHn4yeckme CoeIMHEHNS: a) U3 alkaHoB;
6) N3 allKEHOB.
C NOMOLLbIO KaKoW peaKLnn MOXHO: @) aflkeH NpeBpaTUTb B CNUPT;
6) N3 cnupTa NoNy41Tb alKeH?
MpuBeanTe COOTBETCTBYIOLME XMMUYECKME YPABHEHUS C OOLMMMU
GopMynamMmmn opraHM4eCcKMx CoeUHEHUN.
Hanvwute ypaBHEHMS peaKuui ANs Takux NpeBpaLleHni:

a) aflkaH — anKeH — anKWH — apeH;

6) cnuMpT — anbaerng — KMcnota — acTep;

B) aMMHOKMCIOTa — AMNENTUA;

r) Aucaxapua — MoHocaxapua — CrupT;

[) nonucaxapua — MOHocaxapua;

€) NoJiIMMep — MOHOMeDP;

) MOHOMEP — nonmmep (Kaydyk).
Mpu B3anmopenctemm coeamnHermnin Al,Cs n CaC, ¢ Bogoi obpasytoTes
COOTBETCTBEHHO MeTaH U 3TUH. CoCTaBbTE XMMUYECKME YPABHEHHS.
CKONbKO yrneBoaopoaoB UMEKT OTHOCUTENbHYIO MAOTHOCTb MO BOAO-
poay 29? Ha3oBuTe Kaxaoe CoeMHEHNE N N306pa3nTe CTPYKTYPHYIO
GopMyny ero MOneKynbl.
BbiBeante dopmyny OAHOOCHOBHOW HachbllWEHHOW Kap6oHOBOW
KWCNOTbl U HA30BWTE BELLECTBO, €cn MaccoBasa aons lmaporeHa B
Kucnote paBHa 8,1 %.
Mpn B3anmopenctamnmn 20 r deHona, CoAeprKaBLIEro NPpUMech 6eH3e-
Ha, C M36bITKOM BPOMHON BOAbLI 06pa3oBanock 66,2 I ranoreHcoaep-
allero opraHM4YecKkoro coeavHeHus. Bbluncante maccoByto A0S0
apoMaTnyecKoro yrneesogopoaa B GbeHosne.

BbuonormyecKu aKtuBHbIE
BellecTBa

Matepuan naparpada nomoxxeT Bam:

> Y3HaTb O TOM, KaKne BelleCTBa Ha3blBatloT évonoru-
HYECKN aKTUBHbIMMU;
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» MNONy4nTb MHPOPMALIMIO O BUAAX BUTAMMUHOB U UX
MCTOYHUKAX;
» MOHATb PO/b BUTAMUHOB M HPEPMEHTOB B OpraHU3Me.

Harir opranuaM uCOBITBIBAET MOTPEOHOCTL HeE
TOJBKO B OeJKaXx, JKupax, yriaeBogax. CyiiecTBy-
I0OT JpyTHue OpraHuYecKue BeIlecTBa, HeOOXOLU-
Mble OPTAaHU3MY; WX HAa3BIBAIOT OUO0JI02UYECKU
AKMUBHBLMU.

Buosoruueckn aKTHMBHBIE Bell[eCTBA — 3TO BelleCTBA,
AKTMBHO BJHAIOIIME HA Pa3HOOOpa3HbIE INPOIECCHI B
JKMBBIX OPraHN3Max.

K BaskHelIInm BeliecTBaM 3TOr0 THUIIA OTHOCST-
csl BUTAMUHBI, (DePMEHTBI, aHTUOMOTUKU, AJIKA-
JIOUIBI, TOPMOHBI. OTU COeINHEHUA BHAUYAJIE ObLIN
o0HapyKeHbI B mpupoze (Ipeskie Bcero, B pac-
TeHuax). 1lo3:ke OGOJBIIMHCTBO TaKUX BEII[ECTB
yUeHbIe CTAJIN OJYyYaTh B 1a60PaTOPUIX.

Buosornuecku akTUBHBIE BellleCTBA pasJimya-
IOTCSI II0 COCTaBy M CTPOeHuio moJieKyJsa. Cpemu
HUX MHOTO HUTPOTEHCOAEP;KAIUX COeTUHEeHUM.
B ux MoseKyiax MMeITCs IIUKJBI, B KOTOPHIE,
Kpome aromoB KapbOoma, Bxogar arombl Hutpo-
rena, OKkcurena.

Burosornuecku akTUBHBIE BeI[eCTBA SBJISIOT-
cA KOMIIOHEHTaMHU MHOTHUX JIeKapPCTBEeHHBIX IIpe-
maparos.

Buramunsl. YestoBery aysi obecrieueHunsi HOP-
MAaJbHON KU3HEAeATeILHOCTH KPOMe BOIBI, OeJI-
KOB, JKHPOB, YIJIEBOJOB, COJIei, HEOOXOIMMbI
BUTAMUHBI'.

BurtaMuHBI — OpraHnmYecKHue BellecTBAa, HEOOXOIUMBbIE
SKMBBIM OPraHM3MaM B He3HAUYHMTEJIbHOM KOJHUYECTBE IJIs
OCYIIECTBJIEHUA BAKHBIX OMOXMMHUYECKUX M (PU3UOJIOTH-
YeCKHUX IPOIeCCOB.

! C10BO IIPOMCXOMUT OT JIATHHCKOTO Vita — KM3HB U HasBaHUA KJacca
OpPraHNYEeCKUX COeAWHEHUHN aMUHbL, K KOTOPOMY OTHOCUTCS HEMAJIO
BUTaMUHOB.
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Puc. 108.
OBowwu

1 GpyKTbl —
MUCTOYHUKHM
BUTaMWUHOB

Monerynbl BUTAMUHOB ABJIAIOTCA «IIOCTABIIH-
KaMu» TPYIII aTOMOB, U3 KOTOPBLIX B OPTaHU3MeE
o0pasyioTcs MOJeKyJabl (pepmeHTOB (C. 226).

Buramunubl comepskaTca B NUIIEBBIX ITPOAYK-
Tax pactTureabHOro (puc. 108) u »KMBOTHOTO IIPO-
ucxoxaeHnsa. Hekoropblie 3 HUX 00pasyloTCs B
OpraHm3Max 4eJIoBeKa U KUBOTHBIX, HO B HEJO-
CTATOYHOM KOJIMUECTBE.

CyTouHass IMOTPeOHOCTL YeJOBEeKa B BUTAMU-
HAX COCTABJISET OT HECKOJbKNX MUKPOTPAMMOB
10 HECKOJIbKMX MUJIJIUTPDAMMOB, & B BUTaMU-
He C — 50—60 mr.

BuraMuubl mMeIOT CI0KHBIE (GOPMYJIBI M Ha-
3BaHusga. WX mpuHATO 0003HAUATH OOJBIIUMU
natuHckumu OykBamu (A, B, C u ap.), unormga —
C HMPKHUMU YUCJOBBIMU uHAeKcamu. OgHy U Ty
sKe OYKBY HCHIOJIB3YIOT IJisi 0003HAUEHUS BUTA-
MUHOB, CXOJHBIX II0 COCTaBY U (PYHKIUAM, KOTO-
pble OHU BBIIIOJIHSAIOT B OPraHU3Me.

BuramMuHBl menAT Ha BOLOPACTBOPUMEBIE U
sKupopacTBopuMbie. IlocienHue pacTBOPAIOTCA
BO MHOTUX OPTaHUYECKUX PACTBOPUTEIAX, HO HE
pacTBOpAOTCA B Bozie. [loTpe6HOCTS Opranmusma B
JKUPOPACTBOPUMBIX BUTAMHHAX HAMHOTO MEHb-
mre (4o 1 MT B CyTKU), YeM B BOJIOPACTBOPUMBIX.
OT pacTBOPUMOCTH BUTAMUHOB 3aBUCUT IIPOIECC
UX YCBOEGHUS OPTaHU3MOM.

Bodopacmeopumuie sumamuns,. Buramuu C
(ackopOmHOBasA KHCJIOTA) — OAUH W3 BaKHEM-
mux BUTaMuHOB. Ero xumuueckaa ¢opmysia —
CeHgOg (puc. 109). 9to 6esoe KpucTaIINnIECKOE
BeIlleCTBO, MMelolllee KUCJBIHA BKYC, PAcTBODPU-
MOe B BOJe, CIIUPTeE.
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Puc. 109.
Mogaenb
MOJIEKY bl
acKop6uHOBOWM
KUCNOTbI

310 MHTEpEecHo
Buramun B,
COZIEPIKUT
MeTaJLIn-
YeCKUH
DJIEMEHT
Kob6ansbrT.
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AckopbuHOBas KUCJIOTa YBEJIUUYUBAET COIIPO-
TUBJAEMOCTb OPraHU3Ma pPa3JNUUYHBIM HUHOPEK-
nuam. OrcyrerBue ButaMuta C B IMHUIE CAYKUT
OPUUYNHON 00Je3HM, HA3LIBAEMOM IIMHION; ee
XapaKTepHbIN MPU3HAK — OcCJabeBaloT U HAUM-
HAIOT KPOBOTOUUTD ECHBI.

Buramuu C comep:xkutca B IIUIIOBHUKe (IIpU-
osmsurenbHo 1,5 r Ha 100 r cyxux miomoB), ope-
xax (1,2 r), uepnoii cmopoauue (0,3 r), caagrom
nepre (B kpacaom — 0,25 1), XpeHe, TUTPyCO-
BBIX U IIP.

I'pynmna BuramMuHoB B HacuuThIBaeT HECKOJIb-
Ko coepuHeHuii. Buramunsl B, By, Bg u By,
VKPEILJIAIOT HEePBHYIO W CEPAEYHO-COCYINCTYIO
CHCTEMBI, CIOCOOCTBYIOT BBIZEJIEHUIO YHEPTUU
IpU NepeBapUBaHUU NHUINH, AKTUBUBUPYIOT
paboTy MBIIII, PEeryJIupyT OKMHCIUTEJbHO-
BOCCTAHOBUTEJbHBIE IIPOIlECChl B OpTaHU3Me.
OTcyTcTBUE 3TUX BUTAMWHOB BBIZBIBAET OCTa-
HOBKY Pa3BUTHUA OpPraHm3Ma, a HeJOoCTATOK —
HapyIlleHne 3peHns, 3a00JeBaHUA KOXKU U CJIU-
3UCTBHIX 000JIOUEK.

Buramun B; (utu PP) — o61iee o6o3Hauenune
IBYX IIOXOMKUX II0 COCTABY COENUHEHUH. ITOT
BUTAMUH YKPEIJIsSeT HEPBHYIO CUCTEMY, OAaep-
JKUBaeT [MesTeJbHOCTh IUTOBUIHON Kejesbl,
yAydIIaeT IaMATh, UTPAeT BasKHYIO POJIb B OKUC-
JUTEJbHO-BOCCTAHOBUTEJbHBIX IMpPOIeccax B
KJIETKaX.

Buramunabsr rpynnosl B comepskaTca B oTpy-
0ax, IpoKiKax, xJjebe, Kpymax, opexax, 6obdax,
MOJIOKe, siillax, MeUYeHW, HeKOTOPBIX OBOIaX,
PppyKTax, Arogax.



/HKupopacmeopumsvie sumamunv.. Buramun
A (permnoxn) umeer popmyny Cy0HygOH u aBISA-
eTcsl HEHACHIIEHHBIM OJHOATOMHBIM CIIMPTOM.
OH crtocoGCTBYeT HOPMAJHLHOMY Pa3BUTHUIO Opra-
HU3Ma, O0COOEHHO MOJIOIOTO, YBEJIUYUBAET ero
YCTOHYMBOCTD K WHQMEKIMOHHBIM O00JEe3HAM,
noanep:KkuBaer 3penue. HemocTaTok 9TOTO BUTA-
MUHaA BBI3bIBAET «KYPUHYIO CJEIMOTY» — pac-
CTPOMCTBO 3peHUs IpPU C€JIabdOM OCBEIIeHUU.
PeruHon mim ero acTepbl COAEPIKATCA TOJBKO
B IPOAYKTAX JKUBOTHOTO NIPOUCXOKIECHUA —
pBIOBEM JKUPE, ITeUeHH (B YACTHOCTHU TPECKOBOI),
SAWYHOM KeJITKe, MOJIOKE.

Buramun D cymiectByeT B AByx (hopmax — D,
u D;. O6Ge dopmbl 00pasyioTca IIoJ AeHCTBUEM
conHeuHOro ceera: D, — B pacreHuax, D; — B
Koske uesoBeKa. OHU pPeryJIUpPYyIOT yCBOeHUE
opranuamoMm Kanbiiua u Pochopa, CIIocoOCTBYIOT
00pa3oBaHUIO KOCTEH U IPeJOTBPAIIAIOT BO3HUK-
HOBeHUE pPaxuTa. ITU BUTAMHUHBI COIEPIKATCS B
AUYHOM JKeJITKe, ITeUeH!, MOJIOUHBIX TPOAYKTAX.

K :XupopacTBOPDMMBIM BUTaAMHUHAM TaKIKe
oTHOocATcA ButaMuukbl rpynn E, K, Buramus F.

N3BecTHbI BeljecTBa, KOTOPbI€ B OpraHu3mMax
JKMBOTHbIX U YeJI0OBEKa npeBpallalTcs B BUTaMU-
Hbl. UIX Ha3biBaloT npoButamMuHamu. Cpeau 3aTmux
BeLeCTB — KapOTHUH; OH COAEPKNUTCS B MOPKOBM,
TbIKBe, MOMUAopax, HEKOTOPbIX PpPyKTax, arogax 1
o06ycnaB/MBaeT MX OPaHXXeBYI WU KPacCHYHo
OKpacky. B opraHn3me u3 Ka<goi MoJieKyJbl Kapo-
TMHa 06pa3yIoTcs ABe MOJIeKyJibl BUTaMMHa A.

INonywenue u npumenenue sumamunos. Bu-
TAMHUHBI IIOJYYalOT C IIOMOIILI0 XMMHUYECKUX
peakmnuii, MUKPOOMOJIOTUUYECKUM CHUHTE30M, a
HEKOTOPbhIe — U3 IIPUPOHOTO CHIPHA.

dapmarieBTUUECK e TPEOIPUATHAA BBIITYCKAIOT
JleKapCTBEeHHbIe IIpellapaThbl, o0Illee Ha3BaHUe
KOTOPBIX — moJauBuTaMuHbL. IIpocTeiiiye n3 HUX
comep:xatr ButaMuusl A, B u C, a Tak:ke III0K03Y,
caxap, KpaxmaJi, muieBbie Kpacureau. OgHa nian
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Puc. 110.
ButamuHHblE
npenaparbl

HECKOJILKO TabJieTOK JMOO KallCyJ yAOBJIETBO-
PAIOT CYTOUHYIO IOTPEOHOCTH UeJOBEKa B COOT-
BETCTBYIOIIUX BUTAMUHAX. XOPOIIO M3BECTHHI
OTeUYeCTBEeHHBbIE ITOJUBUTAMUHHBIE TPENapaThl
«PeBur», «I'ekcaBur», «Jlexkamenut» (puc. 110).

HexkoTopnie BUTaMUHBI, IPEXKIE BCETO aCKOP-
OMHOBYIO KMHCJIOTY, HCIOJL3YIOT B KadyecTBe
no0aBOK K HAIUTKaM, CJIAAOCTAM, ITUIIEBLIM
OPONYKTaM JJIs TeTeu.

BuramuHbI, KaK W Japyrue opraHuYecKue
BeIIlecTBa, pasjaramTrcs mpu HarpeBaHuu. llo-
9TOMY, TOTOBS IIHIIY, HEOOXOAMMO COOJIIOIATH
oIlpe/ieJIeHHBINI TEMIIePATyPHBIN PEKUM U OIITHU-
MaJIbHYIO TIPOIOJIKUTEJILHOCTD IIPOITecca.

IIpu cymrecTBeHHOM HemoCTaTKe JII0OOTO BUTA-
MHUHA (TaKoe COCTOsSHME OpraHu3Ma HasbIBaeTcs
aBUTAMHUHO30M') BO3HHMKAIOT U Pa3BUBAIOTCS
MHoOrue OoJie3aHH. YmoTpebJieHre BUTAMUHOB B
Ype3MEePHBIX KOJIMYECTBAX IPUBOIUT K TUIIEPBU-
TaMHHO3Y”, IIOCJIEeACTBUA KOTOPOTO TaKsKe ABJIA-
IOTCSI HeTaTUBHBIMU.

Buramuubl HEOOXOIMMBI HE TOJBKO YEJIOBEKY.
B KopM™ 1A ceTbCKOX03ANCTBEHHBIX JKUBOTHBIX
I00aBIAIOT Te M3 HUX, KOTOPBIE IIOUTH OTCYT-
CTBYIOT B pPAaCTE€HUAX, — BUTAMUHEI A, By,, D, E.

®depMeHTHI — TPYINa BEIeCTB IpPeuMyIie-
CTBEHHO 0€JIKOBOII MPUPOABI, KOTOPhIE BBHITTOJIHSI-
IOT POJIb KaTaJIM3aTOPOB OMOXUMUYECKUX peak-

! T'pedeckoe a... — HauaIbHAS YACTh CJIOBA, 03HAUAIONIAA OTPUIAHNE.
2 TepMUH IPOUCXOAUT OT TPEUECKOro cI0Ba hyper — Haj, cBepx.
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Puc. 111.
PesynbraTthbl
«paboTbl»
depmeHTOB

U B OpraHM3Max. OTU BeIlecTBa TaK:Ke Ha3bI-
BAIOT 9H3WMaMU. DOH3UMOJOTUSI — HayKa o ¢ep-
MeHTaX, OfHa u3 o0JiacTell OMOXUMI.

dyukinuio (pepMeHTa MOMKHO YIPOIIEHHO
00BACHUTHh TAK: CHAuajla MOJIEKYJIbI OpraHmue-
CKOTI'0 BeIl[eCTBa COeIUHSAIOTCS C HUM, 3aTeM IIPO-
OYKT 9TOU PeaKIMM B3aMMOJENCTBYEeT C APYTUM
BEII[eCTBOM, a (DEPMEHT «BBICBOOOIKIAETCA» .

W3BecTHO cBhINIEe ABYX ThICAY (hepMeHTOB. OHU
00pa3ylTcsi B PaCTEHUSAX, OPTaHU3MaX KUBOT-
HBIX U YesjoBeKa. OqHu (PepMeHTHI YCKOPSIOT CHUH-
Te3 0eJIKOB U3 AMUHOKHUCJIOT, Apyrue (IpoTeassl’)
o0ecrmeunBaOT TPOTUBOMOJOMKHBINA MIPOIECC —
paciiernienue 6eJJKOB Ha aMUHOKUCIOTHI. Jluma-
3bI SABJAIOTCSA KaTaJauM3aToOpaMU TUAPOJIU3A KU-
POB — MpeBpAIlleHUsd UX B IVIUIEPOJ U KUPHbIE
KHCJIOThI. AMUIasa CIIOCOOCTBYET pacCIIeIlIeHn0
MOJIEKYJI KpaxMajia Ha MOJEKYJIbl IIPOCTBHIX
yrieBonoB (MoHOocaxapumoB). Ilpu HemocTaTke
(epMeHTOB B OpraHmM3Me BpaYd PEKOMEHIYIOT
IPUHUMATH (DePMEHTHBIE TPeTapaTh.

depMeHTHI yYaCTBYIOT B IIpolleccax OposKe-
HUS, KOTOPbIE ABJISIOTCS OCHOBOM MPOU3BOACTBA
BMHA, NMNBA, YKCYyCa, KUCIOMOJOUHBIX HPOAYK-
TOB, KBammeHus oBoieir (puc. 111). Ipoxoxu,
Osarofaps HaJIWYUIO B HUX (DEPMEHTOB, MCIOJIb-
3yIOT IIPH BhITIeUKe xJieba (puc. 111), usroroniie-
HUY Pa3JIUYHBIX MYYHBIX U3IEJIUH.

Ha cBoiicTBa (hepMeHTOB BAMAIOT BHEIIHUE
ycioBusa. Ilpy He3HAUYUTEIHLHOM IIOBBIIIIEHUU

! Haspanusa maHOTMX q)epMeHTOB MEIOT OKOHYaHue -asa.
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TeMIepaTyphbl (hepMEHThI Pa3PYIIAIOTCS U TEPSIOT
KaTAJIUTUUYECKYIO AaKTUBHOCTD.

DepMeHTEHI IOJIYYAIOT 13 KUBOTHOIO 1 PACTH-
TEJIBHOT'O ChIPbs, MUKPOOPraHW3MOB, OMOJIOIH-
YeCKUX JKUAKOCTel (HampuMep, KPOBH).

AHTUGUOTHKM' — BelljecTBa, BbipabaTbiBaeMble
HEeKOTOPbIMU MUKPOOpraHuamamun (naeceHblio,
6aKkTepusiMu, rpubkamu), pacteHussMm u ob6na-
Aawnouwune aHTMbakTepuasbHbIM U aHTUBUPYCHBIM
AenicteueM. [ns nposiBA€HUsS 3TUX CBOMCTB AOCTa-
TOYHO O4Y€Hb MaJIol KOHLEeHTpaLuun aHTMGUOTHUKaA,
Hanpumep, 1 mr Ha 100 Kr macchl cpefbl, B KOTOPOH
OH J€NCTBYET.

llepBbIM aHTUOMOTUKOM, KOTOPbIM Ha4yaliu Muc-
nosb3oBaTb B MeguUUHe, Obl1 NMEeHUUWIINH —
BeLLecTBO, BbipabaTbiIBa€M0Oe HEKOTOPbIMU BUAAMMU
nnecenn. HaynHas ¢ 40-x rr. XX B., 3TOT aHTu-
GUOTUK MPUMEHSIIN TIPU JIe4eHUn Tybepkynesa,
MHeBMOHUM, Apyrux 6one3Hen. lNo3gHee 6bin Hal-
JAEHbl 3PPEKTUBHbIE 3aAMEHUTENIN MNEHNULNITINHA —
TeTpauynKInH, CTPENTOMULMNH, 1€ BOMULETUH.

baktepuu nog genicTBuemM aHTUGMOTUKOB MOCTe-
NeHHO U3MEHSIIOTCSl U CTAHOBSITCS MEHEEe YYBCTBU-
TeJIbHbIMU K HUM. YBe/ndyeHne [03 3TUX BelyecTB
oTpuLaTe/IbHO CKa3blBaeTCs Ha opraHU3me 4YyesoBe-
Ka; BO3HUKaloT a//iepruu, ociabeBaet UMMYHHast
cucrtema. loaTomy aKTyaslbHbIM SIBASIETCS MOMUCK
HOBbIX @HTMOUOTUKOB, MU3YYEHUE MUX BJIUSIHUSI HE
TO/IbKO Ha BpefHble MWUKPOOPraHW3Mbl, HO U Ha
4yesloBeKa.

BonbWHHCTBO aHTUBUOTUKOB MOJy4aroT € MOMO-
b0 XUMUYECKUX peaKLHHM.

Buonornueckm aKTUBHBIE BelrecTsa — Be-
mecTBa, BJAMAIOIINE HA Pa3JdUYHBbIE€ IIPOIIECCHI B
JKUBBIX OpraHudmMax. K HUM oTHOCATCA BUTAaMHHBI,

! TepMUH TPOMCXOAUT OT TPEUECKUX MPHUCTABKHU anti- U ciosa bios —
SKUBHb.
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¢epMeHTHI, aHTUOMOTHKU, HEKOTOPBIE APYTHUe IPYII-
IIbI OPTAaHMYECKHNX BeIeCTB.

BuramMuHBI HEO0OXOIMMBI OPraHU3MY B He3HAUM-
TEJBHOM KOJINYECTBE JIsI OCYIIeCTBJIIEHUSA OUOXU-
MHYeCKHNX U (DM3MOJIOTUYECKUX ImpoieccoB. Pa3mu-
YT BOAOPACTBOPHUMEBIE M KMPOPACTBOPHMBIE
BHUTAMHMHBI. BOJBIIMHCTBO M3 HUX NOCTYHAeT B
OPTaHU3M C MHUIIEH.

®depMeHTHI ABISIOTCI KaTaJIU3aTOPAMU MHOTHX
IIPOIECCOB, MPOTEKAIOIINX B OPraHu3Me.

261. Kakne rpynnbl opraHWyecKuMx BeLLeCTB Ha3blBalOT 6MONOrMYecKu
aKTUBHbIMU?

262. Kakoe 3HayeHne MMeoT BUTaMWHbI A/151 YesloBeKa?

263. Ha3oBWTE HECKOIbKO BOAOPACTBOPUMbIX U XMPOPACTBOPUMbIX BUTa-
MWHOB.

264. BblymcnnTe OTHOCUTESIbHYIO MOJIEKYNAIPHYIO Maccy BUTaMuHa B, ecnn
€ro MoJieKyna COAepPKUT YeTblpe aToMa HuTporeHa, a maccoBas 4ons
3TOr0 3NIEMEHTa B BUTaMuUHe paBHa 14,9 %.

265. KaKkyto GyHKLMIO BbINOHAOT GEPMEHTbI B OpraHn3me?

(D,J'IFI JTIOBO3HATEJIbHbIX \

AnKanouabl

KaablM AeHb Mbl MbeM 4aw, a 4acto — u Kode. B aTnx nonynsapHbIX
HanUTKax CodepXMUTCA GUONOrMYECKM aKTUBHOE BELLECTBO, Ha3BaHWe
KoToporo — KogenH. MaccoBasi 00N COeIMHEHUS B YaWHOM fUCTe
MOXeT gocturatb 5 %, a B KobenHbix 3epHax — 1,5 % (puc. 112). Kode-
MH eCTb M B Opexax Kona; MX MCMNOJb3YIT B MPOM3BOACTBE HaMWTKa
«KOKa-Konan.

KodenH — TBepaoe BelLecTBO, pacTBopuUMoe B Boe. locne valliku
Kode NN KPENKOro Yas 4YenoBeK oulyllaeT npuine 604pocTu, NoBblLe-
HUE YMCTBEHHON U GU3NYECKON aKTUBHOCTHU. TaK AeNCTBYET HEGONbLLIOE
KOJIn4ecTBO KodenHa Ha opraHn3m. 3T0 CoOeAMHEHNE ABNSETCA KOMNMO-
HEHTOM HEKOTOPbIX IEKapPCTBEHHbIX MpenapaToB.

B Wwokonage, 4anHOM JIUCTE HAaXoAMTCA ApYyroe 6UOIOrMYEeCKU aKTUB-
HO€ BellecTBO — Te06pOoMUH. KaK U KODEWH, 3TO coeMHEHUE aKTUBH-
3MpyeT OesTeNbHOCTb OpraHuMama, obsiagaeT CoCyAOopacLUMPAOLINM,
CNa3MoIMTUYECKUM aencTBueM. MaccoBas aonsg Teo6pomMmnHa B 606ax

@Kao He npeBblwaeT 2 %. /
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Puc. 112.
UCTOYHUKM
KodeunHa

KodenH n Teo6poMnH BXOAAT B rpynny BeWecTs ¢ 06WMM Ha3BaHu-
eM asikanonablt. 3T0 — HUTPOreHCoAepalLMe OpraHuiecKkue coeanHe-
HUS, aKTUBHO BAKSOLLME HA BMOIOrMYECKME MPOLIECCHI.

M3BECTHbI HECKOMLKO ThiCAY ankanouaoB. OHM cofepKatcs B ceme-
Hax, N10Jax, Kope, MUCTbSAX, KOPHAX HEKOTOPbLIX pacTeHWn. B moneKkynax
NPOCTENLLMX anKanonaoB eCTb LMKINYECKME pparmMeHTbl, COCTOSALINE U3
atomoB Kap6oHa n HutporeHa.

K ankanovgam OTHOCUTCH W S0BUTOE BELLECTBO — HUKOTHUH.
Heb6onbloe KONMYecTBO 3TOr0 COeMHEHNs, nonaaas B erkue, Bbl3bl-
BaeT y 4yesioBeKa BO36yxaeHue. KypeHne HaHOCWUT cepbe3Hbi Bpeld
OpraHu3my, NpUBOAMUT K PasNnyHbiM 3abofieBaHUAM, Npexae BCEro,
QKOJ‘IOFW—IGCKMM, JIErOYHbIM, CEPAEYHO-COCYANCTbLIM. /

Ponb opraHn4ecKomn xumumu

B pelleHuU rnobasnbHbIX
npo6nem yenoBe4yecTBa,
CO3/J1aHuM HOBbIX MaTepuanoB

Matepuan naparpaga noMoXKeT Bam:

» NMOHATb PO/ib OpPraHUYecKon XMMUKU B cdhepe nepe-
PaBOTKM ChbIpbS;

! TepMUH IPOUCXOAUT OT apabCKOTO CIOBA Alb-KalU — IIeJI0Ub U I'pe-
yecKoro eidos — Buj. AJIKaJOUIbI, KAK U aMUHBI, IPOSBJIAIOT OCHOBHBIE
cBOMCTBA.
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310 UHTEpEecHo
B coorBeTcTBUM
C IIPOTHO3aMU,
pasBelaHHbBIX
3aracoB He()TU
¥ rasa XBaTUT
YeJI0BEeUEeCTBY
Ha 50 Jer.

» y3HaTb O GUOTEXHOJOTUSIX;

» OLEHUTb 3HaYEHUE OPraHNYECKOM XUMUN B PeLLEHUN
3HEepPreTMyecKkom M MNPOAOBOJILCTBEHHOW MPOGMEM,
oXpaHe 340pOBbS Ye0BEKa, CO3aHNN HOBbIX MaTe-
puanos.

XumMuuecKue peakIuU ¢ y4acTHeM OopraHuye-
CKHUX BEIIECTB COCTABJIAIOT OCHOBY MHOTHX TeX-
HOJIOTUYECKUX IIPOIleccoB. VX OCYIIeCTBJISIOT B
He(prenmepepabaTeIBaIOIEil MPOMBIIIJIEHHOCTH,
IPOM3BOJACTBE METAHOJIa, 9TAHOJIA, YKCYCHOM
KHCJIOTBI, APYIMX OPraHUYECKMUX COeNUHEHUM.
IIpeBpariennss opraHUYeCKHX BeIECTB IIPOIC-
XOOAT HA IPEANPUATUAX JIETKOW U IHUIIEBOM
IPOMBIIILIEHHOCTH.

Oprannuyeckass XuMHusI U epepadoTKa ChIPhA.
B pasinubiX TEeXHOJIOTHSAX HCIOJb3YEeTCS MHOI'O
OpraHmYecKux coequHeHUU. VICXOOHBIMU Bellle-
CTBAMHI B XUMHUUECKUX IIPOM3BOACTBAX UYAaCTO
ABJSAIOTCS yriaeBomopoabl. MIX 3amachkl B IIPUPOE
OrpaHMYEHEBI U He BOoCcCTaHaBJMBaioTCA. IlosTomy
TaKoe ChIpb€ OOBIYHO WCHOJIB3YIOT SKOHOMHO U
nepepabaThIBAIOT C HAMOOJIBIITIM BBIXO/IOM II0JIE3-
HBIX BEIIeCTB, IPUMEHAS ONTUMAJIbHBIE PEIKIMbBI
npoBeneHu peakiuii. Paspaborka sppeK TUBHBIX
TEeXHOJIOTUYECKUX IIPOIeCCOB SBJISIETCS OIHOM
U3 OCHOBHBIX 3a[a4, KOTOPbI€ PEIIAl0T XUMHUKU
BMeCTe C APYTUMHU CIIeIIaJICTaMU.

Heime mepepabGoTka HedTH 3aKJII0UYaeTCsS He
TOJILKO B ee IeperoHke. BoicokoTeMIepaTypHbIe
(paKum — KepocuH, ras3oiib, MasyT — IOM-
BepramT CUJILHOMY HArPeBAHUIO IPHU IIOBBIIIIEH-
HOM [JAaBJICHNN, HAIUUYNY KaTaJIn3aTOPOB; Ha3Ba-
HUSI COOTBETCTBYIOIIUX IPOIIECCOB — KPEKUHT,
pudopmuHr. B TaKMxX yCIOBUAX pPaspbIBAIOTCS
XUMUYECKNE CBA3Y B KapOOHOBBIX ITEIISIX MOJIE-
KYyJI YTJIEBOJOPOJMOB W 00pasyloTcs HOBBIE MO-
JeKyJabl. BceiiefcTBue 3TOTO BO3pAacTaeT BBIXOJ
OeH3UHa, ITOBHIIITAETCS eT0 KaueCcTRBO.

JIt060e TPOoM3BOACTBO HEBO3MOXKHO 03 OTXO0/I0B.
x mepepaboTka mo:KHA OBITH 00A3aTeNbHOI,
KOMILIEKCHOII M MaKCHUMAJBbHO IIOJIHOM C OJHO-
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Puc. 113.
MnactmaccoBble
eMKOCTU nepesn
yTunusauuen

310 UHTEepecHo
Ha yrous
MIPUXOJUTCS
oxo0 80 %
MAaCCHI BCeX
TOPIOYUX
MCKOTIaeMbIX.
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BpeMEHHBIM 00e3BPeKMBAHUEM TOKCHUUYHBIX
BerrecTB. OTX0bI, KOTOPbIE UCIIOJIb3YIOTCSA WU
mepepadaTbIBAIOTCI, Ha3BIBAIOT BTOPUUYHBIMU
pecypcamu. OueHb aKTyaJbHOUN ABJSETCS IIepe-
paboTKa HCIOJb30BAHHBIX WU3AEJUNA W3 IOJIU-
MepoB u miaactmacc (puc. 113), B pesyJsbTare
KOTOPOI CHOBA ITOJIYYAIOT ITOJHUMEePHI.

Opraunueckasa XUMHIA M 9HePreTu4ecKas mpoo-
aema. ITpupogHbIil ra3 u IPpoaAyKTHI HedTemepe-
paboOTKY ABJIAIOTCA TPALUIMOHHLIM ChIPhEM IJIA
MHUPOBOU SHepPreTMKU. 3amackl He)TH U Tasa
Ha ILTaHeTe yMeHbInamoTcda. IlosToMy HapALy C
IMOMCKOM HOBBLIX MCTOUYHHKOB IIOJIyUYEeHHUSA DHEP-
I'MHU aKTHUBHO IIPUBJIEKAETCSA B SHEPreTUUYECKYIO
cpepy yrojib, KOTOPOro B Heapax 3eMJU 3HAUM-
TeJBHO 0OJIBIIIE.

YHacTb yIJid ¢ IOMOIIBI0O XUMUYECKUX PeakIIui
IIpeBpallaloT B CMeCH I'OpPIUYHX rasos. B cie-
IUaJbHBIX YCTAHOBKAX HA YIoJb AEHCTBYIOT IIPU
BBICOKOII TeMIlepaType OTpaHMYeHHBIM KOJHUe-
CTBOM BO3[yXa, BOLAHBIM IIapOM, YIJIEKHCJIBIM
rasoMm. O0pasyroluecs ra3oBbie CMECH COIepPIKaT
kap6oH(II) okcun, Bogopon, meradn. OHU KaK BUJ
TOILJIMBA MMEIOT CYII[eCTBEHHBIE IIPEeMMYIIecTBa
mepen yrieM. B Mupe nCHob3yOT TaKKe TeXHO-
JIOTHU IIPEBPAIeHUsA YIJIS IO JeCTBIEM BOJIO-
poza B KUAKOe roprmouee. Paciinpsercs NCIOIb-
30BaHUE TOPIOYNX CIAHIEB KaK SHEPTeTUYEeCKOro
ChIpbsA. VI3 ciIaHIleB II0 COOTBETCTBYIOIIEH TeXHO-
JIOTHH IIOJIYYAIOT CJAAHIIEBBINA Ias.



Puc. 114.
Xumunyeckue
cpeacTtBa
3aluThl
pacTeHuu

Oprannyeckasa XUMHS M MPOJOBOJHCTBEHHAS
npo6aema. PocT uuciIeHHOCTH HaceJeHUSA Ha
miaHeTe TpebyeT yBeJWUEHUS IIPOU3BOACTBA
MUIEBLIX MPOAYKTOB. OQHAKO MHOI'HE CTPAHBI,
MIPEeNMYIIeCTBEeHHO MaJIOPa3BUThIE, OIYIIAl0T UX
HemocTaToK. ITouBa co BpeMeHeM TepseT ILI0LO0-
poaue, CeJIbCKOXO3SNCTBEHHBIE PACTEHUS BCe
yarife mopaskarTcs 60JIe3HAMU U BPeAUTEIAMU.

Cpeau MeponmpUATHUM, HaNOpPaBIEHHBIX Ha
pellieHre IPOJAOBOJLCTBEHHON IIPOOJIEMBI,
WCIOJIb30BAaHUE CPEJCTB B3alllUThl PACTEHUI OT
OosiesHeit M BpeguTesell — IECTUIUNOB, (GYH-
runiugoB (puc. 114), a TakiKe CTUMYJISITOPOB
pocTa pacTeHHii. ITO, KaK IIPaBUJ0, — OIIpene-
JIEHHBIE OPraHUYeCKUe COeIUHEeHN NI X CMECH.
IloBhIIIeHNI0 TPOU3BOLUTEIHLHOCTH KUBOTHO-
BOJICTBA CIIOCOOCTBYIOT O€JIKOBBIE KOPMOBBIE
I00aBKH.

ITuimeBbie IPOAYKTHI HELOCTATOUYHO IIPOM3-
BOJAUTHL B HEOOXOAMMOM KoOJMUuecTBe. BayKHO
TaKKe 00ecIeunTs UX XpaHeHue. Y ueHnle, pabo-
TAIOIMe B 00JIACTH OPraHUYECKON XUMUU, BEAyT
mouck 3PEeKTUBHLIX 11 BMECTe C TeM 0e30IIaCHbIX
KOHCEPBAaHTOB, CTA0MJIN3aTOPOB, 9MYJILIaTOPOB,
a TeXHOJOTM W HH)XEeHephl 00ecIeunBaIOT HX
IIPOM3BOACTBO.

Buorexnosoruu. B mocnenHee BpeMsa B IIpo-
MBIIIIJIEHHOCTh M Apyrue cdepbl IIPOM3BOACTBA
BHEIPSIOTCS TEXHOJIOTUU, KOTOPbIE€ CYIIIECTBEH-
HBIM 00pasoM OTJIHMYAIOTCA OT TPASUIIMOHHBIX.
Ocoboe MecTO cpeiu HUX 3aHUMAIOT OUOMEXHO-
Jl02uu — TIPOIleCChl IIPeBpaIlleHus OpraHmue-
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Puc. 115.
MponsBoacTBo
6uorasa
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CKHUX BEeIeCTB C ydYacTHeM MHUKPOOPTaHW3MOB
WY IPOAYKTOB UX JKU3HEIeATeIbHOCTH.

OpHoit 13 IePBBIX OMOTEXHOJIOTU, TPUMEHEH-
HBIX YeJOBEKOM, OBLJI IIPOIlEeCC M3TOTOBJIECHUS
BUHA M3 COKOB BUHOTPAZA, APYTUX ATON U PPYK-
TOB. Bam m3BecTHO, UTO OpOKEHUe YIJIeBOIOB C
o0pasoBaHMEM 3TaHOJa BBIZBIBAIOT APOKIKHU,
UMeIecs Ha TOBePXHOCTH II00B. Ilpu yuac-
TUU IPYTUX MUKDPOOPTaHM3MOB CKHCAET MOJIOKO
BCJIEICTBUE MOJIOUHOKMUCJIOTO OpOKeHHusA. ITU
TIPOIlECCHI HbIHE IMTUPOKO MCIOJIB3YIOTCA B MUIIE-
BOIi IPOMBIIILJIEHHOCTH.

PacTeHnsa — BO30OHOBJISAEMBINT ITPUPOTHBIH
pecypc. C mpuBjieueHreM OMOTEXHOJIOTHII BCe
00JIBIlIe TAKOTO CHIPHS, & TaKyKe OTXOJ0B 3eMJIe-
nenusi mepepabaThiBaeTcs HAa CMECH TOPIUYNX
ra3oB — TaK Ha3bIBaeMbIi 6uoras (puc. 115).

C OMOTEeXHOJIOTUSIMI CBA3AHO IIPOM3BOLCTBO
MEIUIIMHCKUX IIPerapaTroB AJA IPOPUIaKTUKN
U JedyeHuA NHPEKIMOHHBIX U APYIUX 00Je3HEe.
B obsacTu oxpaHbI OKPyIKaoIeil cpeabl NCIIOIb-
3yeTcsl CIIOCOOHOCTH OIIpeesIeHHBIX 0aKTepuil 1
MUKPOOPTaHM3MOB pasjarath He()Th, He)TEIPo-
IYKTHI, TOKCUYHbBIE COeJUHEHUS B IIPOMBIIILICH-
HBIX ¥ OBITOBBIX CTOYHBIX Bofax. [locTu:keHUs
OMOTEeXHOJIOTUI MBI TpPUMEHSeM U B OBITY.
Hanpumep, coBpeMeHHEBIE CTHPAJIbHEIE IOPOIIKHT
comep:kar OmomobaBKM, CIOCOOHBLIE pasJjaraThb
opraHnyecKue 3arpA3HeHn HA TKAHAX.

BruorexHOJIOrMY SKOHOMUYECK! BBITOJHBLI 1
sKoJornUecku Oe3onacubl. OmHaKo X paspadoT-
Ka IpegyCcMaTpPUBaeT IIPOBeJeHNe NJINTEeIbHBIX 1



CJIOJKHBIX 9KCIEPUMEHTOB, IOCKOJIbKY ITPOIECCHI,
B KOTOPBIX MMPUHUMAIOT YUacTe MUKPOOPTaHU3-
MbI, IIPOTEKAIOT JOCTATOUYHO MeIJIEHHO.

HawubGosiee mepcrmeKTWBHBIM [OJad Y Kpau-
HBl SABJIAETCS IMpPUMeHeHUe OMOTEeXHOJOTHIl B
CeJIbCKOM XO3dAWCTBEe W MeIUIIMHE, a TaKiKe
IPOU3BOACTBO OmroTomInBa. CIernaarucToB COOT-
BeTCTBYIOIEN KBaIU(PUKAIUUA TOTOBAT BBICIIITIE
yueOHBbIEe 3aBeJIeHUA.

Opraanueckasa XMMHUS U 3IOPOBhE YeJIOBEKa.
IIpeoGamaroriee GOJIBIMKUHCTBO JeKAaPCTBEHHBIX
CPeCTB SBJISAETCSA OPTaHUUYECKUMU COeTUHEHU -
MHu. 3a IocJefHUe OeCATUJIeTUs 3aMeTHO BbI-
POCJI0 KOJMUYECTBO MEAUIIMHCKUX IIperapaTos,
KOTOpbIE MalOT BO3MOYKHOCTDL ITO0EKIAATh 00Jie3-
HU, B YaCTHOCTU Te, KOTOPbIE paHee CUUTAJIUCH
HeM3JeUYNMbIMU. Y UeHble, uMesd MHQOPMAIIUIO O
TPyImax aToOMOB, COAEPIKAIMXCSI B MOJEKYyJax
OpraHnuyYecKuX BeIeCTB W O0yCIaBIUBAIOIIUX
uX OMOJIOTMYECKYI0 aKTHUBHOCTb, CHUHTE3UPYIOT
HOBBIE coequHeHUusA. BMojoru M MeIUKHU II0CJIe
TIAaTeJbHBIX NCCIEeIOBAHNUI ONPEeIAI0T, KaKue
U3 HUX SABJIAIOTCA Hambojee 3P(PEeKTUBHBIMU
C IIeJIbI0 JaJIbHEHIIero NCuoJIb30BaHuA B Jeued-
HOU ITpaKTHKe. Becomble pe3yabTaThl B MCCJIEO-
BaHUM CTPOEHUS OWOJOTUUECKU AaKTUBHBIX
BeIIleCTB IPUHAIIeKAT HOOeJIeBCKOMY JlaypeaTry
Hoporu KpoydyT-XomKKKUH.

Opranunyeckass XMUMHUSA ¥ CO3JaHUE HOBBIX
MaTepuajoB. PasBuTre COBpeMeHHOH TeXHUKH,
IPOU3BOJICTBO KOMITBIOTEPOB, CPEJCTB CBSI3U U
sanucu mHQOPMAINU, CO3LaHNe KOCMUUYECKUX
amnmapaToB, CTPOUTEJILCTBO HEBO3MOJYKHBI 0e3
WCI0JIb30BAHUS HOBBIX MaTepUaJOB ¢ Heo6Xo-
IAMBIMM MeXaHUUYEeCKUMU U (PUIUUYECKuMU
CBOMCTBAMU, BHICOKOI TEPMO- U1 MOPO3OCTOMUKO-
ctbio (puc. 116). MzobpeTeHHBIe XUMUKaAMU
mJacTMacchl BCe dallle 3aMeHAT CTeKJo,
MeTaJJibl, KepaMuKy. Byayuu JerkumMu, mpod-
HBIMU, OHU He IIOABEPraloTCsa KOPPO3UU; UX
JeTKO oOpabaThIBaTh, IPHUIAABATHL UM OIIpene-
JeHHYIO (hopMmy.
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Oopotu Mapu KpoydyT-XoaXKKUH
(1910—1994)

AHITIMIACKWIA XUMUK U GBUOXUMMK, Y4/1eH JIOHAOHCKO-
ro KoposneBCKoro obujectBa. 3aHumanacb muccrie-
[loBaHUEM CTPYKTYPbl aMUHOKMUC/IOT, NernTuioB.
OcyujectBuia pPeHTreHOCTPYKTYPHbIA aHaiu3
neHUUnINNHa, BUTaMHHa B;,, M3yyana remorsio-
OGUH, Apyrve 6eJiku, cofep Kalynecs B KPOBH. YcTa-
HOBM/Ia NMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY/Ibl
MHCYNMHa, cocTtosiwen no4tn u3 800 atomoB.
BbicTynana BO MHOMMX CTPaHax C JIEKLUSIMU O BayK-
HOCTM 3TOro npenapara i 60/1bHbIX AUabeToM.
Bosrnasnsna aHTuBoeHHoe [laryolicKoe aBuxe-
HHUe y4eHbIX. YneH akageMunit HayK MHOIMX CTpaH.
Jlaypeat HobeneBcKoi npemun rno xummun (1964).

Puc. 116.
Uspenus

13 cBepx-
yCTOMYMBOIO
nonumepa —
TednoHa
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CuHTeTHUYeCKMe BOJIOKHA MMEIOT MHOTO IIPeu-
MYIIIECTB II0 CPABHEHUIO C IPUPOAHBIMU. Biaro-
Japsd MX MeXaHMYeCKHUM CBOMCTBAM M XWMHUUe-
CKOM YCTOMYUBOCTHU, 9TH BOJOKHA C YyCIEXOM
KWCIIOJIb3YIOT B JIETKOH IIPOMBIIIJIEHHOCTH
(mpous3BOACTBO OOYBU, OAEIKIBI, CIIOPTUBHOTO
CHAPAMKEHNA), TPAHCIIOPTHOU chepe, HAYIHOM U
MeIUIIMHCKOM 000PY/I0BAHNY, BOEHHOU TeXHUKE.
OnruuecKue BOJIOKHA Ha OCHOBE OPTraHUUYECKUX
IIOJIMMEPOB CTAJM HEe3aMEeHHMBIMU B CHCTEMAaX
nepenaun uHGoOpMAIUKU, Ipubopax MeqUITMH-
CKOH OJUAarHOCTUKH.

Marepuay, n3JI0O:KeHHBIN B maparpade, ToKa-
3BIBAET, YTO Pa3BUTHE 00IlecTBa 0e3 BHeIPEHUA



266.

267.

268.

269.

270.

IOCTUKEHUN OPraHWYEeCKON XWUMHUU U TEXHOJO-
THUU OPTaHNYEeCKUX BEIeCTB HEBO3MOKHO.

BblBOAbl

HccaepqoBaHUA B 001aCTH OPTaHUYECKOM XUMUH
MMO3BOJIAIOT COBEPIIEHCTBOBATH IIPOIECCHI Iepepa-
00TKHU He()TH, MPUPOTHOTO rasa, yrias. Pacuupser-
cA cepa UCIIOIb30BaHNSA OMOTEXHOJIOTHIT — IIPO-
I[ECCOB IpPeBPaleHuA PACTUTEJIHHOTO CBhIPhA IPH
y4acTHH MUKPOOPTraHU3MOB.

CenbcKoe XO03AMCTBO pacrojiaraer MHOTOYMC-
JEHHBIMM CPeICTBAMM 3allMThI PACTEHUIi, KOTO-
pbie CIOCOGCTBYIOT POCTY MPOJAOBOJHCTBEHHBIX
pecypcos.

XMMHKH CUHTE3UPYIOT HOBBIE OHMOJIOTHMUYECKH
aAKTHBHBIE OPraHUYeCcKHe COeTUHEHU s, IPOABIIAIO-
e BBICOKYIO 3(p(heKTUBHOCTH B JIeUeHNU MHOTHX
00JIe3HEel.

Baarogapsa moCTHKEHUAM YYEHBIX, HCCIEXYIO-
IUX MMOJNMEPHI, CO3AAIOTCA HOBbIE MAaTepPHUAJbI C
3aJaHHBIMHM CBOWCTBAMM, KOTOpPHI€ IOCTEIEeHHO
3aMEeHAIOT TPagUITHOHHBIE.

Ha3oBu1Te KaK MOXHO 60/ibllie BUAOB NPUPOAHOIO Chipbs, U3 KOTOPO-
ro Nnosly4atoT opraHMyYeckue BellecTBa.
Kakne Tpeb6oBaHUs, No BalleMy MHEHUIO, AOMKHbI NPeabABAATLCS K
MaTepuanam Ha OCHOBE OpraHMYeCKUX BELLECTB, UCMONb3YEMbIM:

a) B KOCMMUYECKOM TEXHUKE;

6) Ha MOPCKKX cyaax?
MpeactaBbTe cUTyalMio, Koraa 3anacbl HedTM Ha 3emie MoyTH
ncyepnanuncb. Kaknmu mMoryT 6biTb AENCTBUS Pa3BUTbIX CTPaH C Npu-
6/IMKEeHMEM TaKoro Kpuanca?
KaKkoW peuenT nNpurotoBieHUs Tecta Ans nupora, 6AMHOB, APYrux
MYYHbIX U30EIMIN MOXKHO CYUTaTb BUOTEXHONOIMEN?
KaK, ncnonb3ys XMMUYEecKue peakumun, MOXHO yaanuTb MpPUMECh
deHona M3 rasoBbiXx BbIGPOCOB XMMWUYECKOro NMPeanpusaTms, COCTO-
ALMX U3 a30Ta, KMCIopoaa M BOASHOrO napa?
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NMocnecnoBue

B sToM yuebGHOM romy mpomoJiKajsioch Ballle O3HAKOMJIEHUE C
Ba'KHEUINIUMU OPTaHUUYECKUMU BelllecTBaMM. BbI paciiupuiam ceou
3HaHU 00 YIJIEBOJOPOIaX — POoAOHAUAIbHUKAX APYTUX OpraHuye-
CKHUX COeIUHEHUI, a TaKyKe O CIHPTaX, KapOOHOBBIX KHCJIOTAX,
yriieBojax, y3Haau ob ajabIeruiax, scTepax, aMIHax, apoMaTude-
CKUX coefMHeHUAX — OeHseHe u (peHose. Ha ypokax u co CTpaHUIL
yueOHMKA BBI IMOJIYUYMIN HHGOPMAIINIO 00 OPraHNYEeCKUX IIOJUMe-
pax m MaTepuajax Ha UX OCHOBe, OMOJIOTMYECKY aKTUBHBIX Bellle-
crBax. Tenephb KasKAbIN U3 Bac 3HAET, UTO OPTaHUYECKUe BeIllecTBa
B BHAUYUTEJBbHOU CTEIIeHU OTJIUYAIOTCA OT HEOPraHWUYEeCKUX IIO
cocTaBy, CTPOEHUIO, CBOMCTBAM.

Cpenu opraHMYeCKUX COeIUHEHNHN MMeeTCcs MHOTO TaAKUX, KOTO-
pble BaKHBI AJIA YeJIOBEKAa, ero 3J0pOBbsd. B KMBOM opraHmuame
IPOTEKaeT MHOKECTBO XUMUUECKUX PEeaKI[Uil, IPU KOTOPBIX opra-
HUYEeCKHe BelllecTBa 00pa3yloTCAd M B3aUMOAEHCTBYIOT C APYTUMU
BeIIleCTBaMU.

PasBuTme o0IrecTBa HEBO3MOXKHO 0€3 MCIIOJIb30BAHUSA ILJIACT-
Macc, CUHTEeTUYEeCKUX BOJIOKOH, d(D(PeKTUBHBIX (DapMalleBTUYeCKUX
mperapaToB, CPeACTB OBITOBON XWMUHU. ¥ UY€HBIE COBEPIIIEHCTBYIOT
TEeXHOJIOTUYECKME ITPOIlecChl, paboTaloT HAaJ TeM, YTOOBI JOCTUUD
0oJiee TIOJTHOY TepepabOTKU ITPUPOJHOTO OPraHNUYECKOT0 ChIPhs, HE
3arpA3HAS IPUPOLY U He IPUYNHSAA Bpea 3M0POBhIO UeJ0BEKa.

Hapeemcsa, uto y Bac cdhopMUPOBaJIOCh IIPEICTaBJIEHNE O Pa3ieie
XUMUYECKON HayKU — OPraHMYeCcKON XMWMWUU, W BBl IIOHAJIMU, Ha-
CKOJIBKO IIIMPOKME IEepPCIeKTHUBBI OTKPBIBAIOT IIepe] uYejioBede-
CTBOM JOCTUIKEHUS B 9TOIT 00JIACTH.

Mpgz1 yBepeHbl, UTO 3HAHUS 10 XMMUHU, IToJayueHHble B 10 Kiacce,
OPUTOASATCA BaM B PAa3HBIX KU3HEHHBLIX CHUTYyaIllsIX, O0OTaTAT
BAIITy SPYAUIHAIO.

Henaem danvHeilux ycnexos 6 yueoe!
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MpunoxeHune 1

XUMUYecKmne cBoMCTBa U CNocoObl
Nnosy4eHUst OpraHM4eCKux coegUHEHUM

| HACDbILWEHHBIE YITEBOAOPOAbI |

AJTKAHbI
CnH2n+2

XumMuyeckue ceoicrteal

1. Peakuuun 3amelLeHuns

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

2. TepMUYeCKOe pasnomeHne

CH3—CHz — CH,=CH, + Hy; 2CH, -1 HC=CH + 3H,;

Cotlyy L5 @ + 4Hy;

CH;—CH,—CH,—CH; - CH;—CHj + CH,=CH..

3. Peakunun nsomepusaumm
CHs—CH,—CH,—CH, 22-A%, cH__CH-CHs,.

I

CH;
MonyyeHue
B npombllwneHHoCcTn —
13 HedTU M rasa;
nC + (n + 1)H, 255 C H,, ., (kuakue):

nCo + (2n + 1)H, “2% C H,,., + NH,0.

! AnkaHbL T'oOpAT Ha Bo3ayxe C 06paSOBaHI/IeM YIJIEKHUCJIOTO I'a3a 1 BOABI.
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| HEHACBILWEHHBIE YINEBOAOPOAbI |

AJTKEHbI
CnH2n

AJTKNHDbI
CnH2n—2

Xumunyeckue cBomcTBa

1. PeaKuun npucoeanHeHns

CH,=CH, + H, ~% CH;~CHy;
CH,=CH, + Br, — CH,Br—CH,Br;

CH,=CH-CH, + HBr %
— CH;—CHBr—-CHg;

CH,=CH—CH, + HOH *2-%,
— CHy—~CHOH-CH..

CH=CH 2%, CH,=CH, 2%,

— CH;—-CHg;

CH=CH *B"2, CHBr=CHBr B2,
— CHBr,—CHBr,;

CH=CH *HCl. t ky CH,=CHClI +HCI
— CH3;—CHCl;

- 0
CH=CH + H,0 LHE-H, o, 7.

2. PeaKuun nonumepusaLmm

nCH,=CH, L2:%5 (—~CH,—CH,-),.

| BHenporpammHblii Matepuan

3. PeaKumu okucneHmsa?

CH,=CH,, 9. #0, CH,~CH,.
OH OH

B npomblwneHHocTn —

U3 HedTU U Apyrux
NMPUPOAHBIX UCTOYHWKOB;

CH3—CHj —t> CH,=CH, + H,.

B na6opatopmn —

CHy—CH,OH 212504 (xoht),
— CH,=CH," + H,0;

(~CH,-CH,-), -5 nCH,=CH,T.

3HC=CH + 8KMn0, —
—> 3KOOC—COOK + 8Mn0, +
+ 2KOH + 2H,0.

MonyyeHune

B NMPOMbILWIEHHOCTU —
2CH, L C,H, + 3H,;
CaC, + 2H,0 — C,H,T + Ca(OH),.

B na6opatopmn —
CaC, + 2H,0 — C,H,T + Ca(OH),.

! AJKeHBI U QIKUHBI TOPAT Ha BOBAyXe ¢ 00paBOBAHMEM YIJIEKICIOTO

rasa u BOJBI.
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APOMATUYECKHWE YINMEBOAOPO/bI

APEHbI
(6eHzeH CgHg)

XumMmunyeckue ceomnctea’
1. PeaKkumn 3amelleHus

CeHg + Cl, 8%, C H.CI + HCI.

2. PeaKumn npucoeanHeHns

Cl
cl Cl
@ + 3H, L2k, O; @ + 3Cl, v .
cl Cl

Cl

Mony4yeHue
B npomblwneHHocTn —
13 HedTV M APYrMX MPUPOAHBIX UCTOYHUKOB;

CH3~CH,~CH,~CH,~CH,~CH; %55 CgHy + 4H,.

OKCUTEHCOJEPXALIWUE OPTAHNYECKWE COEAUHEHUNA

CMNPTHBI PEHOJT
CnH2n+10Hr Can+2(OH)n CGHSOH

Xumunyeckune cBoncTea
1. Peakunu ¢ akTMBHbIMW MeTannamu
2C,HsOH + 2Na — 2C,HsONa + H,T; | 2C,H;0H + 2Na — 2C;H;ONa + H,T.

2CH,~CH~CH, + 6Na —
OH OH OH

— 2CH,—CH-CH,, + 3H,T.
I I |
ONa ONaONa
2. PeaKuuu co wenovyamu
| CsHsOH + NaOH 2 C4HsONa + H,0.

! ApeHbI TOpAT Ha BO3yXe C 06pasoBaH1/1eM YIJIEKHCJIOTO r'a3a 1 BOJBI.
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3. PeaKkuuu ¢ ranoreHamm

OH
@ + 3Br, (BOAH. p-p) —
BHenporpammHbI MmaTepuan OH
Br Br
- { +3HBr.
Br

4. PeaKkuumun c ranoreHoBoaopoaamu

C,HsOH + HBr 2 C,H¢Br + H,0. | —

5. Peakuuu ¢ Kucnotamm

C,HsOH + CH,COOH H250s (korth),

BHenporpaMMHbI maTtepuan
—5 CHACOOC,Hs + H,0. porp P

6. Peakunn gernapataymu
MEXMOJEKYNAPHON:
2C2H50H t, H,SO, (KoHU.)
— C,H5—0-Cy,H5 + H,0;
BHYTPUMONEKYNAPHOM:

C,H50H L1250 (M), oy 1 +
+ H,0.

7. Peakuun okucnernumst

MepBUYHbIX CMIPTOB:

4,0 BHenporpammHbIi maTepuan

CHy=CH,OH + [0] > CHs—CT |

+ H,0.

8. PeaKLunun ¢ HEKOTOPbIMU TMAPOKCHUAAMU, CONAMMU

MHOroatomHble CrMpPTbl C ABYMS deHon B3aumoaencTesyet
coceaHnmu OH-rpynnamu ¢ deppym(lll) xnopugom

B MOJIEKyNnax B3auMOLENCTBYIOT ¢ 06pa3oBaH1eM PacTBOPUMOro
¢ kynpym(ll) ruagpokcuaom coeanHeHna GMoneToBoro LBeTa.

¢ 06pa3oBaHWEM pacTBOPUMbIX
COeAVHEHUN CUHErO LBeTa.

! Cl'II/IpTI:I T'opAT Ha Bo3gyXe C 06pa303aHHeM YIJIEKHMCJIOTO I'a3a 1 BOJBI.
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MonyyeHune

B npombllneHHocTr — B npombllneHHoCTH —
CO + 2H, Lok, CH40H; M3 KAMEHHOYr0JIbHOM CMOJbl;

13 NPOAYKTOB nepepadboTkn HedpTU —

CH,=CH, + H;0 L2565 C,HS0H; 6eH3eHa 1 nponeHxa.

CgH,0, £e2MenTsl 2C, H,0H + 2CO,T.

OKCUTEHCOAEPXALIUE OPTAHUWYECKME COEAUHEHUA

ANbAEMMAbI KAPEOHOBBLIE KUCNOThI
0 0]
CnH2n+1_C</H CnH2n+1_C</OH
(oAHOOCHOBHbIE)

Xumunyeckue csoncrea
1. PeaKuuu npucoeanHeHus 1. PeaKkumu ¢ MeTannamu
0 2CH,COOH + Mg — (CH5C00),Mg + H,T.
CH=CZ}}+ H, K5 CH,~CH,OH. s g (CR,C00,Me+ 1,
2. PeaKuun ¢ OCHOBHbIMK OKCHAAMM

2. PeaKLyu OKUCIEHNS 2CH.COOH + Bad >
/0 [0 40 — (CH5C00),Ba + H,0.
CHy-CZy, b oH -7

3. PeaKumu ¢ ocHoBaHUSAMM

CHz_CfSJ, Ag,0 + NH, 120, 2CH,COOH + Cu(OH), -
—> (CH;C00),Cu + 2H,0.

—>CH3-C”O + 2Agl;

“ONH, 4. PeaKuuu ¢ congamMmu
0 2CH,COOH + CaCO, —»
CH,—C7,, + 2Cu(OH), - 3 3
TVNH 5 U(OH), > — (CH,C00),Ca + CO,T + 2H,0.
Va
- CH3_C\0H+ Cu;0¥ + 2H0. 5. PeaKuum co cnvptamu

2CH,COOH + C,H;0H 259 (o),
— CH4COOC,H; + H,0.

6. Peakunun okncneHus
METaHOBOMN KUCNOTbI:

HCOOH + Ag,0 + 2NH; — 2Ag! +
+ (NH,),CO5;
HCOOH + [0] — CO,T + H,0.

! AIbZernabl U maphl KUCIOT TOPAT Ha BO3AYXE ¢ 06pasoBaHMEM yTIJIe-
KIHCJIOT'0 ra3a 1 BOJLI.
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Mony4yeHue

B npomblIWwneHHoCcTn — B npomblwnieHHocTn —

40, 2CH;—CH,—CH,—CH, + 50, L2k,

CH,=CH, +[0] % CHy~Cy; —> 4CH,COOH + 2H,0;

0
CHy—CH,0H + [0] % CH,=CZ + H,0; | 2CH, + 30,5 2HCOOH + 2H,0;

0
0 _~7Y +0] 2V .
CHa—CH,0H % CHy-CZ, + H,. CHy=Cy ——> CHs=C(,,
0
0], k, Y 0
CH,—CH,0H 8165 cHy-cZ)) 1%
.0

- CH3—C\’OH-

B na6opatopmn — B na6opatopun —

o C,,O 2RCOONa + H,S0, — 2RCOOH +
CH3—CH,0H + [0] — CH3—C{}, + H,0.| Na,SO,.
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OKCUTEHCOAEPXALWIUE OPTAHNYECKME COEAUHEHUA

3CTEPHI HKUPHI
40 CH,-0-C-R
R_C\O—R' [
40 CH-0-C—R'
CnH2n+1 C\O_CmH2m+1 I
CH,~0-C-R"
Xumunueckue ceoicrea’
PeaKLuu rugponusa
0 + - LO—C— 1
CH3_ci/O CH + HQO H" vnnun OH) (|:H2 0 % R H OH
- 3
40 CHHO-C—-R' + H{OH Mk
- CH3_C\OH + CH3OH. | [
CH,-0-C-R"  H{OH
CH,~OH  R-C-OH
— CH-OH + R'—(E—OH.
CH,~OH  R™-C-OH
0
MonyyeHue
B npoMbIlLNEHHOCT — B NpoMbILLNEHHOCT —
BbIAENSAIOT U3 NMPUPOAHOIO ChIPbS; BbIAENSAIOT U3 MPUPOAHOIO ChIPbS.
RCOOH + R'OH —> R—c’(g_R, + H,0.
B na6opatopun —
A0 H,S0, (KoHL.)
CHs—C\O_H + HO—CH; —=——+—>
0}
Z
- CH3_C\O—CH3 + H,0.

! Dcreps! u :KUPHI TOPAT Ha BO3ZYXe ¢ 06pa3oBaHMIEM YIIEKICIOTO rasa
¥ BOJEI.
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OKCUTEHCOAEPXALWWUE OPTAHNWYECKMWE COEAUHEHUA

:

YIMEBOADbI
r N
MOHOCAXAPNAbI ONCAXAPUAbI
rniokosa caxaposa
CBH1206 C12H22011

Xumunyeckune cBomncTea
1. PeaKkuuu ruaponusa
Kk wnm t, HoSO,
— CyoHp50,, + H,0 S5 228
— CgH1,04 + CgH450¢.
rnioKko3a  GpyKTosa

2. Peakunun okncneHus

0
CH,0H—(CHOH),—CZ{, +Ag,0 +NH;

-0
225 CH,0H—(CHOH),~CX gy, +

+ 2Agl;

0
CHQOH—(CHOH)4—C/<H + 2Cu(OH), >

0]
— CH,0H—-(CHOH),—C g, +

+Cu,0 + 2H,0.

3. PeaKunun BOCCTaHOBNEHUS

0
CH,0H—(CHOH),—CZ{, + H, 5

— CH,0H—-(CHOH),;-CH,0H.

4. Peakunn 6pOKEHNS
CMUPTOBOE:
CeH1,05 = 2C,H-0OH + 2C0,T;
MOJIOYHOKUCIIOE: —
CeH1206 = 20H3—(|)H—COOH.
OH
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5. PeaKunun ¢ HEKOTOPbIMKU TMAPOKCUAAMM

[NoKO3a B3anMoaencTesyet Caxapo3a B3anMoaencTeyet

¢ Kynpym(ll) ruapokecnaom ¢ kynpym(ll) ruapokecunaom (NpoayKT

c o6pa3oBaHnemM pacTBOPUMOro peakunn — pacTBOPUMOE COEUHEHNE

coeMHEHNS CUHEro LBeTa. CMHEro LUBeTa), Ka/bLUM TMAPOKCUAOM.
MonyyeHune

B npomblwneHHoCTn — B npombllwneHHoCTn —

rMAPONN3 MPUPOAHbIX U3BJIEYEHNE N3 PACTEHUN —

COeMHEeHUN — Kpaxmana, caxapHoOW CBEKJIbI,

caxaposbl. caxapHOro TPOCTHUKA.

OKCUTEHCOAEPMALMWE OPTAHUHECKUE COEANHEHUA

:

YIEBO/bI

MOJIMCAXAPUADI

y
KPAXMAJ LENJTKONO3A
(CsH1005), (CeH100s), mnn [CsH;0,(0H);],
Xumunuyeckue csoicraa’

Peakunu rugponusa
(CeH100s), + NH,0 i> nCgH50s. | (CeH100s), + NH,0 LHY nCgH,506.

MNonyyeHune

B npomblwneHHoCTH — B npombliwneHHocTn —

13 Kaptodens, KyKypy3bl. M3 ApeBeCHUHbI, COTOMbI.

! ITesnro03a TOPUT Ha BO3LyXe ¢ 0GPA30BAHIEM YIJIEKMCIIOTO Tas3a U
BOJZBI.
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HUTPOTEHCOAEPXALILUE OP

FMAHUWYECKWE COEAMHEHUA

AMWHbI
CnH2n+1_NH2
(HacblLWEeHHbIE, NEPBUYHbIE)
CsHs—NH,
(aHWUNKUH)

>
AMUHOKMCOTHI
R—gH—Cfg
NH, OF
o-aMUHOKUCNOThI

Xumunyeckue cBoucTBa

1. Peakuuu c Bogon

CHyNH, + H,0 2 CHNH; + OH-.
B BOJHbIX paCcTBOpPaXx HaCblWEeHHbIX
aMMHOB — LIIEeNoYHas cpeaa

B BoaHbIX pacTBopax
0.-aMMHOKMCNOT — MOYTU
HenTpanbHas cpeaa

2. PeaKLuun ¢ KUcnoTamu

CH4NH,, + HCl — [CHNH,]CI;
CoHsNH,, + HCl — [CoHsNH,]CI.

3. Peakunu ¢

4. Peakuunu

AHWIMH NETKO OKMCNSiETCs Ha Bo3ayxe®.

5. PeaKkuus ¢ 6poMHOM BOAOK

NH, NH,

Br
@ + 3Br,—> \©/

Br
J + 3HBr.

NH,CH,COOH + HCI —
—> [NHCH,COOHICI.
OCHOBa@HUAMMU
NH,CH,COOH + NaOH —
—> NH,CH,COONa + H,0.

OKUCNEHUA

5. Peakuus ¢ kynpym(ll) rugpokeungom

o.-AMWHOKHKCIOTa B3aUMOAENCTBYET
¢ Kynpym(ll) rnapokecmnaom

Cc 06pa3o0BaHMEM PacTBOPUMOro
COeaMHEHUsI CUHErO LiBeTa.

Br

6. PeaKuum NoNMKoHAEHCAL MM

NR—CH(NH,)-COOH ———>

—> nenTuabl, 6eKu. 2

Mony4yeHue

B npomblwneHHocTn —
CgHsNO, + 3H, LKy CgHsNH, + 2H,0.

B npomblluneHHOCTH M nabopaTtopum —

rMaposin3 6eNKoB, MUKPOBUONOrMYECKNI
CUHTE3, CUHTETUYECKME METOAPI.

! AMUHBI rOpAT Ha BO3ZYXE ¢ 06pa3oBAHKUEM YIVIEKICIOTO rasa, asoTa

¥ BOJEL.
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HUTPOTEHCOJEPXALWWE OPTAHNYECKWE COEAUHEHNA

BEJIKM
. ~CH=C-N-CH-C-N-CH-C—..-N-CH~...
R, OHR, OHR, O HR,

Xumunyeckune cBoncTea

1. PeaKuuu ruaponu3sa

6enoK — nonunenTuabl — AUNenTuabl — aMUHOKUCIIOTHI.

2. [eHaTypauus

PaspylieHne npoCcTpaHCTBEHHOW CTPYKTYPbl 6enKa
noj AENCTBUEM KUCIOT, LLEN0YEN, HEKOTOPbLIX COMEN
N OpraHMYecKUX pacTBopuUTENEN.

3. Peakuusa ¢ kynpym(ll) rugpokcuaom
(6uypeToBas peakLus)

Benku B3anmoaenctBytot ¢ Kynpym(ll) ruapokcuaom
Cc o6pa3oBaHMEM PacTBOPUMbIX COEMHEHNUI
dunoneToBOro LBera.

4. PeaKkuus ¢ HATPaATHOM KUCIOTOMN
(KcaHTONpOTEMHOBAsA peaKuus)

benkun B3aumogencTBytoT
C KOHLIEHTPUPOBAHHOM HUTPATHOM KMCIOTOM
C 06pa3oBaHMEM HEPACTBOPUMbIX BELLECTB
YKeNToro LBerta.
MonyyeHue

B npombllneHHOCTH 1 nabopaTtopun —

U3 MPUPOLHOIO ChIPbsl; MUKPOBUONOrMYECKUIA CUHTES.
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[MpunoxexHune 2

KayecTBeHHble peaKuun
Ha HeKoTopble OpraHMYecKue coeuHeHUs

HasBaHue nnun
TUN coeAUHEeHUs

PeareHT, ycnosusi
NpoTeKaHusa peaKkuum

BHewHuit apdeKkT

AnKeH

BbpomHas Boaa
(BoAHbIM pacTBop Br,)

O6ecLBeynBaHne 6yporo
pacTBopa

BoaHbIn pacTBOp
KMnO,

O6ecuBeynBaHne GHONETOBOrO
pacTtBopa 1 o6pa3oBaHue
6yporo ocafka MnO,

(0OAHOATOMHBbIN)

ANKWH bpomHas Boaa O6ecLBeynBaHne 6yporo
(BoAHbIV pacTBop Br,) | pactBopa
BoaHbI pactBop O6ecLBeymBaHne GUONETOBOrO
KMnO, pacTBopa 1 ob6pasoBaHue
6yporo ocagka MnO,
Cnnpt CuO, HarpeBaHue MN3MeHeHne LBeTa TBEPAOro

BeLLECTBA 10 TEMHO-KpPACHOro
(«MegHoro»), NnosiBNEHME HOBOIO
3anaxa

MMuuepon Cu(OH),, 6e3 O6pa3oBaHuKe CUHErO
HarpeBaHUs pacTtBopa
deHon bpomHas Boaa O6ecuBeynBaHne 6yporo
(BoAHbIV pacTBop Br,) | pactBopa 1 o6pa3oBaHue
6enoro ocagka
BoaHbin pactBop PacTtBop okpalwunBaetcs
FeCl; B GUONETOBLIN LiBET
Anbaerng AMMUayHbIM pacTBop | O6pasoBaHue «cepebpsaHoro
Ag,0, HarpeBaHue 3epKana»
Cu(OH),, HarpeBaHue | I3MeHeHwue LiBeTa ocagKa
[0 KpacHoro
MeTtaHoBas AmMHayHbIM pacTBop | O6Gpa3oBaHue «cepebpsHOro
Kucnota Ag,0, HarpeBaHHe 3epKana»

Cu(OH),, HarpeBaHue

M3meHeHve LBeTa ocaaka
[0 KpacHoro
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OTaHoBas

BoaHbIn pacTtBOp

MosBneHne TEMHO-KpPacHOM

Kucnorta, FeCl; OKpacKu

auertar

[noKo3a AMMMaYHbIn pacTBop | O6pa3oBaHue «cepebpsiHOro
Ag,0, HarpeBaHue 3epKana»
Cu(OH),, 6e3 O6pa3oBaHne cMHero pactsopa
HarpeBaHus
Cu(OH),, HarpeBaHue | N3meHeHWe LiBeTa ocajKa

[0 KpacHoro

Kpaxman CnupToBbIN MNosaBneHne TEMHO-CUHEN
pactBop I, OKpacKu

AHUNKUH BbpomHas Boaa O6ecLBeynBaHme 6yporo

(BOAHbIN pacTBOp Br,)

pacTBopa 1 o6pa3oBaHue
6enoro ocagka

BoaHblI pactBOp
XTOPHON M3BECTU
nn60o xnopHas Boaa
(BoaHbIn pactsop Cly)

PactBop okpalimBaeTcs
B GNONETOBbLIN LBET

a-AMWHOKKUCIOTa

Cu(OH),

O6pa3oBaHuKe CUHEro

(amnHo3aTaHoBas) pacTtBopa
benok Cu(OH), O6pazoBaHue GMoNeTOBOro
pacTBopa
HNO; (KoHU,.) O6pa3oBaHMe HeEPACTBOPUMBbIX

BELLECTB EeNToro Luseta
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OTBeTbl K 3aga4yam
U ynpa>KHEHUAM

Paszpen 1.
Teopusa cTpoeHnst opraHN4eCKUX CoOeAMHEHUN
5. BosmorxkubIe mpuMepsl — MeTu0BbIH ciupt CH;OH, mypaBbu-
Had kucaora HCOOH.
6. B stunosom crimpTe: w(C) = 52,2 % .
7. p(coeguuenus) = 2,946 r/u; DHZ(COGJII/IHGHI/IH) = 33.
10. a, 0,8, 0, e.

11. B) na.
12. Ceasp C—0 B MmosieKy.Jae saTepa, cBaA3b O—H B MoJieKyse coupra.
18 8- 5+ 8- o6+ 85— 5+ 8- 8+
. «O0O=—H.. O<—H...; ~QO=<—H - Q=<—H--
o A e Fd
CH, H H CHj
H
' +H
21- CH3NH2; H_Q_N\H-
H
22, C;Hy.
23. a) CHy; 6) C,Hs.
24. C;H,,.
61114 ITI II{
25. a) CH;0H, H—(I3—O—H; 6) CH;SH, H—(ll—S—H.
H H

26. [a.
Paspen 2.
Yrnesogopoabl
30. KosimuecTBO M30MepoB — 3: H-IIEHTAH, METUJIOYTAH W JUMe-

THJIIPOIIAH.

31. 16, 28, 3r, 4a.
32. KosmmuecTBo nuzomepos — 7.
33. Nzomepsr — coexmuenus ¢ popmyioit CgH,g.
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34.
35.
38.

40.
41.

42.
43.
44.
45.
46.
47.
48.
49.
51.
54.

55.
56.

60.

61.
63.

65.
67.

69.
70.
71.
78.
79.
80.
84.

85.

p(C4Hy0) = 2,59 r/m; DHZ(C4H10) = 29.
AnkaH — ZUMeTMJIIIPOIAH.

PeaKL{I/II/I aHaJOI'M4YHbI TeéM, KOTOPBI€ IIPOTEKAIOT C ydaCTueM

xJIopa.

V(Bo3n.) = 77,9 M2,

CsHg + 50, - 3CO, + 4H,0; AH = —-2200 r]Ix;
2C,H,,+ 130, —» 8CO, + 10H,0; AH = -5760 /l:x.
M(cmecn) = 54,2 r/MOJb.

a) C;H,¢; 6) CHy; B) C3Hg.

CoHyy-

CH;Br.

C,Clg.

C,Hy,.

C,Hg.

C,H, Br,; C,Hs.

18, 20, 3a.

CTPYKTYPHBIX U30MEPOB — 5: meHT-1-eH, 1eHT-2-eH, 2-MeTUJI-

oyr-1-eu, 3-metundyT-1-eH, 2-MeTUIOYT-2-€H.
Onusn (2,3,3-TpuMeTuadoyT-1-eH).

a) C;H,(; 6) C3Hj.

C,H,, + %02 — nCO, + nH,O0.

CsHg.

a) meHT-1-uH;

0) 4-MeTHJITeKC-2-1H;

B) 4,4-1UMeTUIIEHT-2-1H.

Bcero — 3 usomepa: nenr-1-uH, nmeHT-2-uH, MeTUJI0yT-1-1H.

Merunbyr-1-un; 1,2-guépomo-3-MeTua0yT-1-€eH;
1,1,2,2-rerpabpomo-3-MeTHJIOyTaH.

V(H,) = 4,48 7.

V(CO,) = 1,2 .

a, 6, B — Cz;Hg.

m(C¢H,,) = 16,8 r.

CeHg.

¢o(CyHy) = 0,6; ¢(CeHg) = 0,4.

a) 9(C.Hy) = o(Hy) = 4/9; ¢(C2Hy) = 1/9;
6) M(cmecu) = 15,6 r/M0JIb.
V(Csz) . V(CGHG) = 1 . 1.
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Paspen 3.
OKcureHcoaepxaliue opraHuyeckue coegnHeHus

90.

91.

92.

93.

94.

95.
103.
104.
105.
106.
109.
110.
111.
113.
119.
125.

126.
127.
130.

132.

133.

134.

135.
136.

254

CH, CH, CH,

a) CH,~CH- CH-CH,~CHy; 6) CHy- C—CH CH,~CH,—CH,;
OH OH
C,H,

5) CH,~CH,~C~CH,~CH
OH

Takux ciupToB — 4: 2-metuabyran-1-oi, 3-metuabyrau-1-o,
2-mMeTua0yTaH-2-0J1, 3-MeTUJIOyTaH-2-0JI.

KoauuectBo aromoB Kap6oHa B MOJIeKyJe COUPTA: a) HATbH;
0) 11ecTh; B) ABa; I') OJUH.

C,H,(OH);. BocrionbayiiTech 061ieit GopMysIoi A1 TPEXATOM-
weIx cnuptoB C,H,, ;(OH);.

C;H,OH.

C3H;(OH)s.

m(Na) = 0,46 r; V(cnupra) = 1,16 M.

w(C,H;O0H) =6 % .

V(C,H,) = 905 .

IlBa pelmreHus.

V(H,) = 3,36 1.

w(rauneposa) = 33,8 %.

C3H;(OH);.

C,H,(OH),.

CeH;OH.

c,H,,,,OH+[0]—>C,;H,, ,CHO+H,0(n=1, 2, ..)

nnu C,;H,,,;0H +[0] - C,H,,,;,CHO + H,0O(n=0, 1, ..).
Anpnerns — OZUMeETHIIIIPOIAHAb.

Her.

0) 2,3-guMeTUJIIeHTaHOBAaA KHUCJI0Ta; B) 3-O0poMOIIpoIIaHOBAasd
KHCJIOTA.

Takux xKwumcaIoT — 4: IIeHTaHOBasd, 2-MeTHUJIOyTaHOBAad,
3-MeTuJI0yTaHOBAs, TUMETHUJIIIPOIAaHOBaA.

Taxux xucaor — 4: 2-sTunbyranosas, 2,2-TUMeTHUIOYTAHO-
Bad, 2,3-IUMeTUJI0yTaHOBAas, 3,3-IUMETUJIOyTaHOBAd.

a) C4H,3COOH; 6) C,H,COOH.

2,3-puMeTnsIOyTaHOBAA KMUCJIOTA.

CH;COOH.



143.

144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
160.
165.
166.
171.
172.
173.
174.
175.
179.
180.
181.
182.
184.
186.

a) w(k-1o1) = 40 % ; 6) w(k-Tb1) = 44,5 % ;
B) W(K-TbI) = 49,6 % .

m(p-pa)=10r.

V(Boaswr) = 2086,5 M.

w(HCOOH) = 60,5 %.

m(aranosa) = 47,2 Kr.

w(Bomsr) = 10,2 %.

@DeHOJT He COIEePIKAT 3aMETHOT'0 KOJIMUECTBA IIPUMeECe.

m(CH3;CHO) = 12,1 .
V(H,) = 3,1 1.

w(npum.) = 5,4 %.
m(CO,) = 3,3 1.
m(CH;OH) =8 r.
m(p-pa) = 2,79 T.
m(raunepoJa) = 1,02 Kr.
m(Boanr) = 460 r.

m(5 % -ro p-pa) = 150 r; m(25 % -ro p-pa) = 50 r.
m(Ag) =86,4r.

V(CO,) = 22,4 1.
m(raoKo3s1) = 12 1.
w(C) =40 %.

a) HeHACHIIIeHHBIN pacTBOpP; 0) HACHIIIEHHBIN PacTBOP.

m(caxapa) = 22,2, m(10 % -ro p-pa) = 177,8 r.
B monocaxapuasl npesparuiaochk 95 % caxapossl.
m(xkucyaopozna) = 118,5 .

m(aranosa) = 113,6 xr.

Paspgen 4.
HuTporeHcopepxawme opraHu4ecKkne coeanHeHus

200.
201.
202.
206.
214.
215.
222,

w(mopum.) = 11,4 %.

a) C;ZH¢NH,; 6) C,H;NH,.
CH;NH,,.

m(C¢H;NO,) = 278,4 xr.
m(x-te1) = 20 1.
w(raunuaa) = 45,7 % .
m(N)~ 2r.
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Pa3gen 5.

CUHTETHYECKKE BbICOKOMONEKYNSAPHbIE

OpraHu4yeckue coeMHeHnUsa U maTtepuasbl Ha UX OCHOBE
228. CCIF=CF,. Ja.

233. a) N(-NH-CO-) =1,8 - 10**; 6) N(-NH-CO-) =1 - 10%.
238. w(C) = 38,4 % ; w(Cl) = 56,8 %.

247. w(Cl) =40,1 %.

Paspen 6.

B3aumonpeBpalleHus opraHU4eCcKUX BeLLLecTB.

OpFaHVI‘-IeCKVIe coeguHeHuUd B XXU3HU 4YeJloBEKa U 06LI.|,eCTBa

252. Mosekyabl. Cou oprannyecKnX KHUCJIOT COCTOSAT M3 MOHOB,
AMUHOKHUCJIOTHI — U3 OUMOJISAPHBIX NOHOB.

258. IIBa yrieBomopona — OyTaH um u300yTaH.

259. IIpomanoBas KucCJIOTA.

260. w(beuszena) =6 %.

264. M (suramuua) = 376.
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CnoBapb TepMHUHOB

AnradueHnbl — yTJIEBOLOPOIbI, B MOJIEKYJIaX KOTOPBIX MMEeTCs
OTKPBITAsI KapOOHOBAS IIEIIb C IBYMS IBOMHBLIMU CBA3SIMMU.

AJKaHbl — HaACBHIIIIEHHBIE YIJIEBOLOPOIBI C OTKPBITON KapOOHO-
BOM ITEITbI0 B MOJIEKYJIaX.

AnKenbl, — YrJIeBOLOPOABI, B MOJEKYJIaX KOTOPBIX MMEETCs
OTKpPBITasA KapOOHOBAas IEeIlb C OJHON JBOMHOM CBA3BLIO.

ANKUHbL — YIJIEBOJOPOABLI, B MOJIEKYJIaX KOTOPBIX MMEETCs
OTKpPBITasA KapOOHOBAas IeIlb C OJHON TPOMHOM CBA3BIO.
=z
\H M

Aanvdezudb. — BeIlecTBa, B MOJIEKYJaX KOTOPBIX aJbAeruIHAas
rpylia coeJuHeHa C aToMOM ['maporeHa WM YIJIeBOLOPOLHBLIM
OCTATKOM.

Anvlezudnasa epynna — rpynna aromoB —C

Amunozpynna — rpynna aromoB —NH,.

AMUHOKUCAOMbL — TIPOM3BOLHBIE YIJIEBOJIOPOLOB, B MOJIEKYIaX
KOTOPBIX UMEIOTCSA aMUHO- ¥ KapOOKCUIbHBIE TPYIIIIBI.

O-AMUHOKUCIOMbL — aMUHOKWCJIOTHI, B MOJIEKYJIaX KOTOPBIX
aMUHOTPYIIIA cOeJUHEHA ¢ OIMKAUIITNM K KapOOKCUJIBHOI TPyIIe
aromom KapoOomna.

AMUHbL — TPOLYKTHI 3aMeIleHnA aToOMOB ['maporeHa B MOJIEKY-
saax ammuaka NHg Ha yriieBogopoJHbIE OCTATKH.

Anmubuomuxku — BeIlleCTBa, BbIpabaTbIBaeMble HEKOTOPHIMU
MUKPOOPTaHU3MAaMMI ¥ DPacTeHuAMU, obJajarolnue aHTubOaKTe-
PUATbHBIM U aHTUBUPYCHBIM JefiCTBUEM.

ApeHbl, miu apomamuyeckKue yzae6000podsvl, — YTJIEBOLOPOBI,
B MOJIEKYJIaX KOTOPHIX NMeeTCs OLHO NI HeCKOJBbKO OEH3eHOBBIX
KOJI€eI.

Beaku — monuIenTHAbI, COCTOAIME M3 ()PAarMEHTOB MOJEKYJI
O0.-aMUHOKWCJIOT U BBINOJHAOIMUE 0CO0ble (YHKIMU B JKUBBIX
opraHusMax.

Buoaozuuecku axmuéHvle eujecmea — BellecTBa, aKTUBHO
BJIUAIOINE HAa PA3JINYHbIe IIPOIleCCHl B XKMBBIX OPTaHM3MAaX.

BuomexHonozusa — TeXHOJIOTWA, OCHOBAHHAA Ha IIPeBpaIeHUN
BEIeCTB C yYacTUEeM MUKPOOPTaHW3MOB WJIM NIPONYKTOB HX
JKUBHEIeATEIHLHOCTH.
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BunoasapHbvlil UOH — WOH, UMEIOITUHA Ha ABYX aTOMaX OJWHAKO-
BbIE ITPOTHUBOIIOJIOXKHBIE 3aPAIBI.

Buypemosas peakyus — KayeCcTBEHHAA PeaKIUs HA NEITUHBIE
TPYIIIIBLI B MOJIEKYJIaX.

Bumamurvl — opraHMUYeCcKUe COeTUHEeHNUA, He00X0AUMbIe opra-
HU3MY B HE3HAUUTEJIbHOM KOJHWUYECTBE AJA MPOTEKAHUA BaKHBIX
OMOXMMUUYECKUX U (DUIUOJIOTUYECKUX ITPOIECCOB.

Bodopodnas c85a3b — BDIEKTPOCTATHYECKOEe B3aMMOJeHCTBUE
MeXKIy MOJIEKYJaMHU ¢ yuacTueM aToMoB I'maporena.

Bonoxna — pauHHBIE TUOKWE HUTU U3 IPUPOTHBIX UJIU CUHTE-
TUYECKUX TTOJINMEDOB.

Bmopuunas cmpyxkmypa Oenika — OIpeAesieHHAs IIPOCTPaH-
cTBeHHAs ¢GopMa, KOTOPYIO IIpruodpeTaeT IMOJUNEeITUIHAS IIelb.

Buvicokomonexynaprvie coe0uHeHus — BelllecTBa, MMeIOIne
OTHOCUTEJBHYI0 MOJIEKYJIAPHYIO Maccy OT HECKOJBKUX THICAY IO
eCATKOB MUJIJIMOHOB.

Buvicuwiue kap6onosble Kucaomb. — KapOOHOBBIE KUCJOTHI, B
MoJIeKyJiax KoTopbix uMmeercs 10 u 6os1ee aromoB KapGoHa.

T'udpokcunvras epynna — rpymnna aromos —OH.

T'udponus — peakiiusa oOMeHa MKy COeTUHEeHUEeM U BOJOM.

T'omonozu — opraHmuYecKUe COeNWHEHWA, IMPUHAIJIEKAINe K
OITpeIeJIEHHOMY TOMOJIOTUYECKOMY PAIY.

T'omonozuvecrkas pasnocmy — rpynma aromos CH,.

T'omosnozuveckuil psad — Psan OPraHUUYECKUX COeAUHEHUH, MOoJIe-
KYJIBI KOTOPBIX UMEIOT CXOJHOE CTPOEHUE U PA3JINYAIOTCA HA OHY
UM HECKOJbKO rpymnn aromosB CH,,.

llenamypayusa 6enrka — mnoTepsa O0eJIKOM OMOJOTHUYECKUX
GYHKIIMHA BCJIeICTBUE pPa3pyIIeHUA ero IIPOCTPAHCTBEHHON
CTPYKTYPHI.

Jucaxapudvt — yrieBoAbI, MOJIEKYJIbI KOTOPBIX COCTOAT U3 JBYX
OCTaTKOB MOJIEKYJI OTHOTO MJIX ABYX MOHOCAaXapuI0B.

HAupbl — BCTEPHI TIUIEPOJIA U BBICIINX KAPOOHOBBIX KUCJOT.

3amecmumenv — aToM' MM TPYIIa aTOMOB, SABISOIIHECH
OTBeTBJIeHUEM B KapOOHOBOI ITEeIN.

H3omepus — sABJIeHUE CYIIeCTBOBAHUSA COEIMHEHNHN, NMEIOITUX
OIWHAKOBBIH COCTAB, HO PA3HOE CTPOEHUE MOJIEKY.I.

H3omepvr — coenmHEeHUA, MMEIOIVE ONMHAKOBBIN COCTaB, HO
pasHoe CTPOEHUE MOJIEKYJI.

! Kpome aToma I'maporena.
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HcmunHasa @opmyra — dopMmyia, OTBEUAIOIasd pPeaJlbHOMY
COCTaBy MOJIEKYJIBI.

(0]
Kapb6okcuavhas epynna — rpymmna aToOMOB _CfOH‘

Kap6onunvnas zpynna — rpynna atromos _C=0.

Kapb6onosvle Kucsomb. — BeIecTBa, B MOJIEKYJIaX KOTOPBIX
KapOoOKcuJIbHAsA TPYIIa coefWHEeHa ¢ aToMoM [‘MaporeHa WU
YTJI€BOLOPOAHBIM OCTATKOM.

Kayuykxu — momuMephbl PacTUTEIbHOTO WU CUHTETUYECKOTO
MIPOMCXOKACHUS, U3 KOTOPBIX IIPOUBBOAAT PE3UHY.

Kcanmonpomeurnosas peakuyus — KadecTBEHHasd peaKI[Us Ha
(bparMeHTHI MOJIEKYJI apOMaTUYECKUX aMHUHOKICJIOT B MOJIEKY.Je
OeJsika.

Maxpomosexkyia — MOJIeKyJaa moamMepa (BbICOKOMOJIEKYJIIAP-
HOT'O COeIHEeHU).

MHo20dmoOMHbLe CRUPMbL — CIHUPTHI, B MOJEKYJIaX KOTOPBIX
MMeeTCs HeCKOJbKO I'MAPOKCUIbHBIX I'PYIIII.

MoHnomep — HWCXOAHOE BEI[eCTBO B PEAKIUU IIOJUMEPU3aI[Uu
WJIN TOJUKOHIEHCAIUN.

MoHocaxapudv. — yrieBonbl ¢ obmieit ¢popmynoir C,(H,0),,, B
KOTOPOM 1 1 m MOTYT IPUHUMATh 3HAUEHUA D u/uiu 6.

Mbiag — cOJU IIEJIOUHBIX 3JIEMEHTOB U BBICIIINX KapOOHOBBIX
KHCJIOT.

HacwluwenHnovle yenesodopodvl. — yrIeBOZOPOABI, B MOJEKYJIax
KOTOpPBbIX aToMbl KapboHa coequHEHBI IPOCTHIMHU KOBAJEHTHBIMU
CBABAMU.

Hesamenumbvle 0--GQMUHOKUCLIOMbL — aMUHOKUCJIOTHI, HEOOX O~
Mble [JIs CUHTe3a 6eJIKOB B OpraHu3Max.

HenacvluenHnvle yzne6000podv. — yTIIEBOAOPOIBI, B MOJEKYJIaxX
KoTopbIX aToMbl KapOoHa coefnHeHBI HE TOJHKO MPOCTHIMU KOBA-
JIEHTHBIMU CBA3SMU, HO M KPATHBIMU CBA3AMMU.

O0HnHoamomHbLe cnupmbL — CIUPTHI, B MOJIEKYJIaX KOTOPBIX UMe-
eTCs OJJHA TUAPOKCUIbHAS TPyIIHa.

Opzanuyeckaa xumus — 1) obracTb XUMUM, U3ydalomias opra-
HUYEeCKUe COeINHEHUS U UX IIPeBpallleHusd; 2) XUMUS YIJIeBOLOPO-
OB U UX IIPOU3BOSHBIX.

OpzaHuueckue seujecmea — coequHenus KapooHa (¢ HEKOTOPBI-
MU UCKJIIOYEHUAMU).

OpzaHuyeckue 0CHOBAHUS — OpPTaHUYECKNE COeTUHEeHNs, MOJIe-
KYJBI KOTOPBLIX MOTYT IPUCOENUHATE KaTHOHLI H.
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ITenmud — 1) TPOAYKT B3aMMOAENCTBUS MOJIEKYJ aMHHO-
KHCJIOT; 2) BeIecTBO, MOJEKYJbl KOTOPOTO COCTOAT 13 Qpar-
MEHTOB MOJIEKYJ aMUHOKWCJIOT, COEIWHEHHBIX NEeNTUIAHBIMU
rpynmnamMmu.

Ilenmudnas epynna — rpynna aromoB —CO-NH-.

Ilepsuynas cmpykmypa 6esxa — TOJUNENTUAHAA Ielb C YeT-
KOM II0CJIeJOBATEeJILHOCTHI0O aMUHOKUCJIOTHBIX OCTATKOB.

Ilnacmmaccyt — MaTepHuasabl Ha OCHOBE IIOJIMMEPOB, CIIOCOOHBIE
Opu HarpeBaHWU U IIOJ AABJIEHMEM MPUoOpeTaTh OIpeeIeHHYIO
dhopMy U COXPaHATEH ee.

ITonumepbol, — coOeqUHEHUs, MOJIEKYJBI KOTOPBIX COCTOAT W3
0OOJIBITIOTO KOJIMYECTBA OAUHAKOBBIX I'PYIII ATOMOB.

IToaucaxapudv. — yriaeBOAbI, MOJIEKYJIBI KOTOPBIX COCTOAT U3
MHOTHX OCTAaTKOB MOJIEKYJ MOHOCAaXapUA0B.

ITpoussodusie yzae6000p0006 — TPONYKTHI 3aMeIlleHUA aTOMOB
T'ugporena B moJsieKyJiax yryieBOJOPOIOB Ha aTOMBI IPYTUX DJI€MEH-
TOB MJIU I'PYIIIBI ATOMOB.

IIpocmeiiwana ¢opmysa — Gopmyia, IOKa3LIBAIOIAs COOTHO-
IIeHMe KOJIUYEeCTBa aTOMOB 9JIEMEHTOB B MOJIEKYJIE.

Pearxyuu Oposcenus — TpeBpallleHUA OPTaHUUYECKUX BEIeCTB
(yryieBoOB) ¢ yyacTHeM MUKPOOPTAaHU3MOB UJIU BBIJEJEHHBIX U3
HUX (DepMeHTOB.

Pearyus zanozeHupo8aHus — PeaKIa OPTaHNUECKOTO BEIIeCT-
Ba C raJIOT€HOM.

Pearkyus eudpamayuu — peaxius COCIWHEHUS BeINeCTBa C
BOJIOM.

Pearuyus zudpuposanus — peaknusa COeJUHEHUS BEINECTBA C
BOZOPOIOM.

Pearyus Oezudpamauyuu — peakIus OTIINENJEHUS BOILI OT
BeIllecTBA.

Pearyus deecudpupo8atus — peakIiud OTINENJIeHU BOA0POa OT
BeIlleCTBA.

Pearuyus samewernus (B OPraHUYECKON XMUMUU) — PeaKIUs, B
KOTOPOI aTOMBI B MOJIEKYJIaX OPraHUYECKOro BeIllleCTBa 3aMella-
I0TCA IPYTUMU aTOMAaMM WJIYU I'PYIIaMB aTOMOB.

Peakxyus uzomepudayuu — peakiius IPeBpaIlleHnsa BeIlecTBa B
nusomep.

Pearuus norukorndencayuu — peakius 00pasoBaHMUs MOJIUMepPa
B pesyJibTaTe B3aUMOJEMCTBUA XapaKTEePUCTUUYECKUX TPYIII MOJe-
KyJI MOHOMEpA C BbIAeJIEHIeM BOJIbI, AaMMHUAKa, XJIOPOBOAOPOIA.
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Peakyus noaumepusayuu — peaknusa oOpPasoBaHUA IIOJU-
Mepa B pe3yJbTaTe II0CJIeJ0BATEJIBHOTO COENMHEHUA MOJEKYJ
MOHOMEpA 3a CUeT paspbiBa OJHON M3 COCTABJSIONINX KPATHOI
CBSI3H.

Peakuyus npucoedunenus — TO Ke, UTO U PEAKIIUA COeJUHEHNUA.

Peakuyusa xsaopuposanus — peakIus OPraHUYECKOT'0 BEII[eCTBA C
XJIOPOM.

Peakyusa scmepupurkayuu — pearkiusd MeXKAY CIUPTOM U
KHCJIOTOM ¢ 00pa3oBaHMEM dCTEPA U BOJBI.

Cucmemamuueckas HOMEHKAAMYPA — CUCTeMa Ha3BaHUM
BEIIIeCTB, COTJIACHO KOTOPOM KajKJOMY BeIlleCTBY HalOT Ha3BaHUeE,
yKasbIBaloIllee Ha eT0 COCTaB U CTPOEHUE.

Conoaumep — BellleCTBO, 00pasyIoIieecsa B peaKI[UU IIOJUMePU-
3all¥ C yUaCTUEM ABYX COeIMHEHUI (MOHOMEPOB).

Cnupmbul. — TPOU3BOAHBIE YIJIEBOJOPOIOB, B MOJIEKYJIaX KOTO-
PBIX UMEETCS OJHA MJIU HECKOJBKO IT'MAPOKCUIBbHBIX I'PYIII.

Cmenenv noaumepusayuu — KOJUYECTBO dJIEMEHTAPHBIX
3BEeHBEB B MAKPOMOJIEKYJIe TIOJIUMeDa.

CmpykmypHas usomepus — N30Mepus, o0yCcJI0BIeHHAA PA3INU-
HOI NOCJIeZOBATEJIBFHOCTHI0O COEIUHEHUA aTOMOB B MOJIEKYJIaX, a
TaKsKe Pas3JIMYHBIM II0JIOKEeHEeM B HUX KPATHBIX CBsA3eil, xapaKTe-
pUCTUYECKUX T'PYIII.

Tepmonniacmuitble NOJUMEPb. — TOJUMEDPHI, KOTOPBIE IIOCJE
HarpeBaHUA M IIOCJEAYIOIIETO OXJAMKAEHUA COXPAHAIT CBOU
CBOWCTBA.

TepmopeakmusHvie NoAUMEPbL — TIOJUMEPHI, IPU HarpeBaHUU
KOTOPBIX M3MEHSETCA WX CTPOEHWE, TEPAETCS CIOCOOHOCTDH ILIa-
BUTHCSA ¥ HEKOTOPHIE APYTHe CBOUCTBA.

Tpemuynaa cmpyxkmypa Oenka — GopMa MOJEKYJbl 0esKa,
0o0pasoBaBIIascsa B Pe3yJbTaTe CBEPTHIBAHUS CIUPAJU TIOJUTIIEI-
TUAHON e’ B KJIYOOK (r100yiry).

Veneeodopoduuiit ocmamox — 3aMeCTUTENDb UJIN YacTh MOJEKY-
JIBI OPTaHUUECKOTO COeINHEHNM, cocToAne n3 aromoB Kapbona u
T'ugporena.

Yenesodopodv. — coenqunenusa Kap6ona c I'maporesom.

Yenego0v. — opraHmueckue coefWHEHUA ¢ 00IIei (Gopmysoi
Cn(HZO)m'

Depmernmub. — TpPyHNa BellecTB 0OEJTKOBOU IPUPOIBI, ABJIAIO-
MuXCcs KaTalusaTopaMu OMOXMMHUUYECKHX peaKIIUil B opra-
HU3MaX.
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Xapaxmepucmuueckasa ((YHKUUOHALbHAL) 2pynna — TPYyIIIa
aTOMOB B MOJIEKYJIaX BEIeCTB OMPeeJIeHHOTO KJacca, 00y CaaBIn-
BAIOIAA UX XapaKTepPHbIe XNMUUYeCKe CBOUCTBA.

I[uxks — 3aMKHYTadA IeNb U3 COEJUHEHHBIX aTOMOB B MOJIEKYJIE.

I[ukaoasikaHbl, — HACBIMIEHHBIE YTJIEBOJAOPOABI, MOJIEKYJIBI
KOTOPBIX UMEIOT IIUKJINUYECKOe CTPOEHUeE.

Yemeepmuunaa cmpykmypa Oeska — eNUHBIY KOMILJIEKC U3
HECKOJIBKUX IJIO0YJ MOJIEKYJI Oeirka.

dlacmuyHoCcmsb — CIIOCOOHOCTH MaTepuaJia mocje nedopManum
BOCCTaHABJIMBATH CBOIO (DOPMY.

dJeMeHmapHoe 36eH0 — TPYNNa COeAUHEHHBIX aTOMOB, MHOTO-
KPaTHO MOBTOPSAIOIIAACA B MAKPOMOJIEKYJIe IToJIuMepa.

dcmepvl' — TpPOU3BOAHBIE KAPOOHOBBIX KUCJOT, B MOJEKYJax
KOTOpPBIX aToM ['maporeHa KapOOKCUJIBHOI T'DPYINIbI 3aMeIlleH Ha
YTJIeBOJIOPOIHBIN OCTATOK.

Omepvl? — opraHuuecKUe COeJUHEHUs, B MOJEKYJIaX KOTOPBIX
arom OKcureHa coeluHEH C IBYyMs YIJIEBOJAOPOIHBIMIU OCTATKAMMU.

! IIpyTroii TEPMUH — CIIOKHBIE 3(UPHL.
HOpyroit TepMuH — IPOCTHIE d(PUPHI.
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