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3aoaua 11-1
N3omepHbIE KOMILTEKCHI MOJIHOEHA
KapOoHWIbHBIE KOMITJIEKCHI TIEPEXOAHBIX METAUIOB M WX IPOU3BOIHBIC
MIPEACTABIISAIOT OOJIBIION MHTEPEC C TOYKH 3PEHHUS OpraHuyYecKkoro karaausa. OJuH
U3 TaKUX KOMIUIEKCOB — X — OBLI CHHTE3MPOBAH W3 IeKcakapOOHMIIa MOJIHOACHA
MOCPEICTBOM HECKOJBKHX MOCEA0BATEIBHBIX PEAKITUN 3aMEICHUS.
1. a) YcranoBute hopMylly KOMIUIEKCA, €CJIM U3BECTHO, YTO:

KOMILJIEKC — MOHOSIZICPHBIH,

MaccoBas 1011 Monmoaena pasHa 21.6%,

B KOMIUIEKCE — JIATaHIbl TOJBKO ABYX TUNOB: CO u PR3, rne R — ankwi,
KOMILJIEKC UMEET MPOCTPAHCTBEHHBIE U30MEPHI.

0) Ykaxute BaJICHTHOCTD M CTETICHb OKHMCJICHUS MeTaJjljia B KOMILIekce X.

2. CKOJIBKO TPOCTPAHCTBEHHBIX U30MEPOB €CTh Y JaHHOTO KomIuiekca? Kakoit

U3 HUX camblii ycroitunBbiii? Kparko oObsicHUTE.

3. MeHee yCTOMYMBBIN H30MEDP, X1, NOJYYWIM IO PEAKUUU 3aMEIICHUS B
kursiem CH,Cl, ipu 40 °C. HaBecky Xi pacTBOpPWIIM B T€NITaHe, HArpeiIu pacTBOP
10 65 °C ¥ BeIAEPKUBAIIM €70 IPH 3TOM TeMIEparype B TeueHue 4 4, mpu 3ToMXi
npeBpamaics B Oosiee yCTOWYMBBIA u3oMep Xz. 3a XOAOM PEAKLMH CIEOUIIH,
U3MepsIs ONTUYECKYIO IUIOTHOCTB pacTBOpa, D, Ha ONpPENEIEHHOM JJINHE BOJIHBI, IPU
KOTOPO# MoromaeTt Toiabko Xi. Pe3ynapTaTsl pecTaBieHbl B TaOIUIIE.
tbaul 0 1 2 3 4
D | 0.87/0.28]0.17/0.15]0.15

a) PaccunTaiiTe KOHCTaHTY paBHOBecHUs peakuu X1 = Xa.
0) OLeHUTE DHTANBIHMIO PEAKIMH HW30MEpPU3alUU, HCIONb3ys CpeIHue
3HAYECHUs DHEPIUU CBS3HU:

E(Mo—CO) = 150 xIxx/monb, E(Mo—PR3) = 100 x[x/M0b.

4. OnbIT, ONMCAHHBIN B 1. 3, MOBTOPWIH C TOM ke HaBeckoiXi, HO ripu 80 °C.
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Kak u3MmeHsATCS mokazaHusi ONTUYECKOW IJIOTHOCTH pacTBopa yepe3 1 uu 4 4 mno
CpPaBHEHMIO C MepBbIM onbITOM? [locTaBbTe 3HAKM >, < WJIK = B COOTHOILICHUS
D(14,80°C) 0.28
D(4 4,80 °C)  0.15

Kparko o0bsicHuTe (0TBET 0€3 00BSICHEHHUS HE OIECHUBACTCS).

5. Kakoil ¢akTop — 3HTaIBINUNHBIN, YHTPONUNUHBIN WX U TOT, U JIPyron —
onpenesieT(roT) OOJIBITYI0 YCTOMUIUBOCTh n3oMepa Xz2? OObsCHUTE.
Jononnumenvuas ungopmayus.

D ~ C (C — monsipHasi KOHIIEHTpaIlUs BEIIECTBA B PACTBOPE)
AG®° =—-RT InK
AG® = AH® — TAS®

3aoaua 11-2

Yyoec ne bvisaem Hu 015

meosl, HU OJis1 MeHsl, HU OJisl KO2O...
«/labupunm pasnay

Tunvepmo oenv Topo

Ha omHOM W3 nDpakTHKyMOB 1O AHAJIUTHYECKOM XHMHUHU
CryneHTy ObLIIM BbIIaHBI pa3HOLIBETHBIE MOpOIIKK A-D, conepxariue

(MOMHMO JIPYTHX JIEMEHTOB) MeTAT X U HeMeTaul Y B pa3InuyHOM

cootHoieHu. Ko Bcem moponikam CTymaeHT 100aBUll HEOOJBIIOE
KOJIMYECTBO IMCTUIUIMPOBAHHOM BOJIBI, TTOPOIIOK A He pacTBopuiicsa. Bee 4 moporka
pearupyoT ¢ BOAHBIM pacTBopoM ammuaka. HaBecku B u C nHarpenm B Toke
BOJIOPOJIA, YTO MPUBEJIO K 00pa30BaHMI0 MeTauia X, Macca MCXOIHON HaBECKU M

MOJIYYCHHOTO MCTaJlJIa ITIPUBC/ICHLI B Ta6m/1ue:

Coennnenue A B C D
IBer OebIi JKEJITO-3€JICHBIN | KPACHBIU OPaHKEBbIN
+H,O0 - roTy0O0ii p-p 3€JICHBIN 3CJIEHBIA P-P

p-p
Macca 2.193 0.915
HABECKH, I
m(X), r 0.531 0.192
+NHs(p-p) O€CIIBETHBIM CUHUU P-p CUHUH p-p KpacHbIN
p-p ocanok (E)




ononnumenshas ungpopmauus:

e JlaTmHCKHE Ha3BaHHUS BCEX OJICMCHTOB, BXOIJAIIHNX B
COCTaB C, Ha4YMHAIOTCIA C OI[HOI‘/Jl 6}7KBI>I.
e B - TUTPOCKOIINYIHOC KPUCTAJNIMICCKOC BCIICCTBO,

IMPHUMCHAIOIICCCA B IIMPOTCXHUKC B KAUCCTBC HMCTOYHHKA

KaTHOHOB, OKpallMBAaIOIIHX ILJIaMA B CHUHMU OBCT a TAKIKC

KaK OKHCJIHNTCIIb.

DnieMeHTapHas
e D u E comepxar ¢parMeHT apoMaTH4YeCKOTO queiika A

Il1oTHOCTE

p=4.145 r/em®
HEKOTOPBIX JIEMEHTOB B cocTae D crexyromue: | [Japamerps! suciiKy:

®(C)=37.90%, o(N)=12.63%, o(H)=3.18%, | a= b=c=5416 A

ICTCPOHNUKIINICCKOTO COCAHMHCHUA. MaccoBbie JO0JIN

o(Y)=31.97%, auz 4.437 r D moxHo nonmyuuts 2.978 r kpacHoro ocajka E.
Bonpocuwi:

1.  Omnpenenure coequnenus A, B, C, D, E. OTBeT nmoarBepauTe pacueTom.

2. Hanummre ypaBuenus A, B um D ¢ amMmuakom, a Takxke peakIMiO

BOCCTaHOBJIEHUS B B TOKe Bogopona.

3. OOwsicHUTE pa3HUILY B OKpacke BOAHBIX pacTBOpoBB u C.

3aoaua 11-3
KpbLibsl 1714 TAXKEIBIX METAJJIOB

B crapuny 1j1s ocBelieHus TOpoJIoB UCIIONIB30BAIMCh ra3oBbie GonHapu. [1o
TpyOaMm IO MOBBIIICHHBIM JIABJICHUEM I01aBaJICs «CBETUIILHBIN Ta3y, COCTOSIIUHN B
OCHOBHOM M3 BOJIOpO/ia U MeTaHa. B cocTaB CBETUJIBHOTO Tra3a Tak»Ke BXOIWII ra3 X,
KOTOPBIM pearupoBajl ¢ HarpeTbiM MeTauioM Y, oOpa3yroIIuM OCHOBY CIUIaBa, U3
KOTOPOTO OBUTH M3TOTOBJIEHBI TPYOBI JIJIS MOAAYH rasza, ¢ 00pa30BaHUEM JIETY4ETO
BemectBa A (p-yusa I). llomananue nmapoB A B 30HY TOPEHUS NPUBOIWIO K €ro
CTOpaHHIO ¢ 00pa30BaHHWEM KPACHOBATOTO HaNETa (P-yua 2), KOTOPHINA C TEYCHUEM
BpEMEHH IOPTUII paboTociocoOHOCTh (hoHaps. Cam ra3 X cropaeTr ¢ 0Opa3oBaHHEM
TOJIKO Ta3000pa3HBIX IPOAYKTOB.

BemecTtBo A pu KOMHAaTHOM TeMIIEpaType U JaBJICHUH | aTM. NpPeacTaBsieT

co00H OpaHKeBYIO KMJIKOCTh. YCTaHOBIIEHO, YTO, OOIy4asi pacTBOp A B MUPHUAUHE
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yIBTpa(UONETOBEIM CBETOM, MOXHO IOIY4dTh coenuHeHnne B! Takoro xe
KaueCTBEHHOTO cocTaBa, 4yTo U A. [Ipu stomu3 1.00 r A Beiensierca 57.2 mnraza X
(Opu H. y.), KOTOPBIA HE UMEET 1[BeTa U 3anaxa. [lonHoe TepMHuUecKoe pa3ioKeHNe
A B armocdhepe aproHa mnpuBoguT K morepe 71.5 % WHCXOMHOW MacChl —
CAMHCTBEHHBIM TBEPIBIM MPOAYKTOM PA3JOKEHUS SBISETCS CEPbId MOPOIIOK
Metaiuia Y.

JIoBOJIBHO OBICTPO HOBBIM KJIacC COCIMHEHUN HaIEN CBOE IPUMEHEHHE.
B 1890 romy ObUIO MpeIOKEHO HCIIONB30BaTh JIETYYyl0 JKHAKOCTh C s
BBIJICJICHUSA YUCTOTO MeTaiia Z, KOTOPbId HAaXOIWUT IIUPOKOE IMPUMEHEHUE B
MPOMBIIIJIEHHOCTH U XMUMHUYECKON NPAKTUKE; B YaCTHOCTH, €r0 HMCIOJIB3YIOT IJIs
U3TOTOBJICHUS COCYAOB JUIsl paboThI ¢ ra3000pa3HbiM (hTopoM. Beinenenue merasia
n3 C npoucxomut npu HarpeBanuu 10 180 °C, mpu 3toM u3 5.00MII KUIKOCTH
(p=1.32 r/em®) ymaéres Beimenuts 2.27 © Metama. IIpu 5TOM TakKe BBIIEIIETCS
raz X o0béMom 3.46 51. DTOT ra3 MoromAeTcs aMMHAYHBIM PAacTBOPOM OKCHAA
cepebpa ¢ oOpa3oBaHUEM YEPHOTO OCajJIKa P-yus 3).

Camo no cede BemectBo C pasnaraercs Ipu I€UCTBUM KOHLIEHTPUPOBAHHOM
a30THOMU KUCJIOTHI ¢ 00pa30BaHUEM PACTBOpPA 3€JIEHOTO 1BeTa (p-yus 4).

1. PaccuuraiiTe MOIsIpHYIO Maccy raza X W M300pa3uTe €ro CTPYKTYPHYIO
dbopmyiy.

2. N300pa3ute crpykrypHbie dopmynsl BemecTB A — C. CBoW OTBETHI
NOATBEPAUTE pacuéTaMu. B KoMIuieKCHBIX coequHeHns X A — C HeHTpaJIbHbIE aTOMBbI
YIOBJIETBOPSIOT NpaBuiay 18 anektponoB. Hanumure ypaBHeHus peakuuid 1 — 4.

O6paboTka BelecTBa A THIAPOKCUIOM Oapusi MPUBOAUT K BRIMAACHUIO O€JI0TO

! Monexynsr B mepexonar camu B ceOs IpH JeiiCTBIM TeX Ke ONepaIuii, 9T0 W MOJIEKYIIbI
9TaHa B 3aCIOHEHHON KOH(oOpManuu (coaepkaT OCb CHMMETPUU TpPEThEro IMOpsjKa, T.e.
nepexoaaT caMu B ceOsi mpu moopote Ha 36(°P/3 = 120° BOKpyr AaHHOH OCH, COAEpKaT Te XKe

CaMBbIC ITIJIOCKOCTH CI/IMMeTpI/II/I) .
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ocajka (p-yusa 5), paznararouierocs moja JeHCTBUEM KUCIOTHI C BBIICJIICHUEM rasza
(p-uun 6). Ham ocamkom oOpa3yercsi pacTBOpP CBETOYYBCTBUTEIBHOW Ciaboi
NBYXOCHOBHOW Kuciotel D (pasmaraercs mpu —20 °C). UM3-3a HE0OXOOUMOCTH
MPOBOJIUTh CUHTE3 B OTCYTCTBHUE CBETA U HA CHJIBHOM XOJIOZE, BIEPBbIC cUHTE3 D
npoBoaniu B 1932 rogy noarumu 3uMHUMHA HOYamMu B MIOHXEHE, U3 -3a 4€ro CUHTE3
OBLT HA3BaH «CUHTE30M MOJISIPHOW HOUM.

HeiictByss Ha BoOAaHbIA pacTtBop 393 Mr D u3MENbuEHHBIM JTHOKCHIOM
Maprasiia, MOXHO NonayuuTh 388 mr coenunenus E (p-yua 7). U3BectHO, 4YTO
cpennuil mexxaroMHubii yroin Y-Y-Y B ctpykrype E cocrasnser 60°.

3. 3o0pasure ctpykrypasie Gopmyiast D u E. Hanummure ypaBHeHus

peakuuit 5 — 7.

3aoaua 11-4

100 rem Hobenesckoti npemuu no xumuu «3a uzoopemerue
Memooa MUKPOAHANU3A OP2AHUYECKUX BeU4eC 8y
140 nem ¢ uzobpemenus memooa Kvenvoans

Havano xoqn4yecTBEHHOMY aHAJIU3y OPTaHUYECKUX COCAUHEHUN TMOJOXKUIN
dpanmysckue xumuku Kozed Ieit-Jltoccak u Jlym Tenap Ha py6exe XVIII-XIX
BEKOB. bblIa mpemyiokeHa crheayromas MpoleAypa aHajdu3a: CHadala HaBECKY
aHAJIM3UPYEMOI0 BEIIECTBAa TIIATEIBHO CMEHIMBAIM C TOYHO M3BECTHBIM
M30BITOYHBIM KOJHMYECTBOM XJIOpara Kallus; BO HM30eKaHHWE B3PHIBOOOPA3ZHOTO
OKHCJICHUSI TIOJTyYEHHYI0 CMECh MTPECCOBAIM B HEOOJIbIIINE TA0IETKU, KOTOPHIC 3aTEM
MO OTJIENIbHOCTH MOMEIIAIN B KaMepPy ISl pa3iokeHus. B pesynbrare pa3noxeHus
o0pa3oBbIBaach ra3oBasi CMeCh, IO COCTaBYy KOTOPOM MOXKHO OBLIO YCTaHOBUTH
COOTHOUIEHHKE YITIEPOJa U BOJOPOAA B COCTABE aHAJIU3HPYEMOTo BellecTBa. Bech
XJIOpaT KaJusl CYUTAJICS OJIHOCTHIO Pa3IOKUBIIUMCS.

HaBecky opranmueckoro BemecrBa A maccoil 5.00 r cmemamu ¢ 20.00 r
XJopaTta Kajaus, MOJTYYEHHYIH CMECh pasjaraid B KaMepe, 3allOJIHEHHON a30TOM.
[locne oxoHUaHMsS peakUuM oOpa3oBajlach Ta30Bas CMECh, KOTOpas YacCTUYHO
MOTJIONIAETCS U3BECTKOBOM BOJOM, MpH 3ToM BhImagaeT 18.521 Genoro ocanka. B

OCTAaBILYIOCS HEMNONIOMIEHHYIO Ta30BYI0O CMECh BHECIIH PACKAIEHHYIO MEIHYIO



JacTuHy; e€ Macca yBenuuuiach Ha 1.91 1, mociie yero B cMecu OCTajcs TOJIBKO
a3oT.

1. Ilo ganHBIM aHaANKM3a OMNPEACIUTE MPOCTEUIyI0 popMyay A, €Clid B €ro
coctaB BxomAT Toibko C, H u O. IlpuBenure pacu€rsl.

Merton, pa3paborannsliii [eii-Jlroccakom u TeHapom, umen psii HEIOCTATKOB.
OCHOBHBIM  OBUIO TO, YTO pe3yJIbTaThl aHajdu3a BEIIECTB, COACP>KABIINUX
3HAYUTEINIbHBIC KOJIMYECTBa JIpyrux s3jeMeHtoB nomumo C, H u O, omimuanuch
HU3KOW TOYHOCTBIO.

2. TloueMy mpu aHamu3e MOAOOHBIX BEIIECTB MO MPUBEAECHHOMY METOIY
TOYHOCTB PE3YJIBTATOB 3HAUUTEIBLHO CHIKANACh? IIpennoxnure ypaBHEHHE peakiuu
XOTsI ObI OJJHOTO MPOIIECCa, KOTOPBIA MOXKET K ITOMY MPUBECTH.

OnHO [1e70 — aHaANIM3UPOBATh CONEPIKAHME YITIEPOJAA M BOAOPOAA, U COBCEM
JIPyroe — ONpeaearTh cojepkaHue azora. OauH U3 Takux METoJoB B 1883 romy
peIoKIT AaTckuil xumuk Moxan Kpenbaams. COMIacHO 3TOMY METOMy, CHadasa
HEOOXOJMMO KHUIISITUTh a30TCOJEPKAIUE COCIUHECHUS B CEPHOW KHCJIOTE B
NPUCYTCTBUM  KAaTaJIM3aTOPOB  (KaK TMpaBWIO, HCHOJIB3YETCS  CIELUHUAIBHO
MOJATOTOBJIEHHAsI cMech celeHa U cyinbdaroB Harpus, pryta(l) u meau(ll)) mo
MOJIHOTO TIPEBpAIlleHUs] a30Ta B COCTaBE HCCJEAYEMOro BEIIECTBA B Cyib(ar
amMmMoHUs. [lomydeHHBIN pacTBOP MEPEHOCAT B MIEPETOHHBIN armapar, 100aBisioT K
HEMY M30BbITOK IIENIOYM U KUIMSATAT; BECh BBIJCISIONIMICS MPU ITOM aMMHaK

(KOJIMYECTBO aMMMAKa Myy,) MOMIONIAIT PACTBOPOM C U3BECTHBIM KOJMYECTBOM

CUJIBHOM KHCHOTHI (KOHILIEHTpAlUs KUCIOTHI Cy, 00bEM pactBopa Vi), KOTOpBIi
3aTeM TUTPYIOT CTAaHAAPTHU30BAHHBIM PACTBOPOM INENOUU (KOHIICHTPAIHS MIETOUH
Cop, 00bEM TUTpaHTaV 5y ).

3. Ucnionw3ys mipemsios)keHHbIE BBINIE 000 3HAUYCHUsI, BhIBEAUTE (DOpMymTy s
OTIpe/IeICHHs] KOJIMYeCTBa a30Ta Ny 1o Merony Keempnans. [IpuMute 0CHOBHOCTD
KUCJIOTHI 32 @, auyucino OH rpynmn Ha oguH MoJb mEnoun — 3a b.

OcHOBa  COBPEMEHHOTO METOJa MHUKpPOAHAIN3a —  HUPOIUMUUECKO20
codxcHcenus, B X0JIe KOTOPOIro Mapbl OPraHUYECKUX COCIMHEHUN CHKUTAIOT B TOKE

KHcaopoaa — Oblia 3amoxkeHa aBcTpuiickum xumukom @Opurem Ilpernem, 3a uto B
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1923 rogmy o Obu1 ymoctoen HoOeneBckoii mnpeMun 1O XUMUU. BakHbBIM
npeumyiecTBoM metoaa [Iperis craia BO3MOXXHOCTH HCIOJB30BaTh MAJICHBKYIO
HaBecKy (TMOpsaKa MWUIMTPAMMOB), YTO 3HAYUTEIBHO OOJETYMIIO aHalu3
MPUPOIHBIX COCAMHCHUN WM TPOMYKTOB MHOTOCTaAUMHOTO cuHTe3a. (Cxema
CHHTE3a KaHOHUYECKOU 0i-aMUHOKHCIIOTHI X BMECTE C TAHHBIMU €€ aHalln3a METOZ0M

IMAPOJINTUICCKOT'O COMKIKCHUA ITPUBCACHBI HHUIKC.

OH 0,0 MgClI
1
o) %\ Bry, CCly NH3pn) /S\CI )/\ H;O*
\)k B—— c —D E F X
¢l RaN 0°C -33°C RsN 2) NH,CI
Macca HaBecku X, Mr ITornorurenasn Mg(ClO4)2¢my | NaOH )
1.31 HN3meHeHHe MacChl, MI' 1.17 2.64

Cxema a”aimm3a HaBeckd BemectBa D wmaccoit 0.286 r mo Krwenpmamro

IIPUBECIACHA HUXKE.
H,SO0,, HCl
BOCCTaHOBUTENH, A NaOH (V=35.00 ms1, ¢=0.10 M)

(NH,),S0, NH, p-p HCI + NH,CL

Ha TuTpoBaHWE KOHEYHOTO PACTBOpA COJSHOW KHCIOTHI C WHIMKATOPOM
denondranennom 3arparuiu 12.5 mu 0.060 M pactBopa rugpokcuia bapusi.

4. Ilpueaute crpykrypHbie Gopmynbl BemectB B—F u X. Cocra D u X

IIOATBEPAUTE PACUETAMMU.

3adaua 11-5

B CcOBpeMEHHOM OpPraHMYE€CKOM CHHTE3€ KpaWHE€ AaKTHUBHO HCIOJIb3YIOTCS
pa3HOOOpa3Hple 3alIUTHHIC TPYMIBL. 3a4acTyl0 XMMUKaM HEOOXOJUMO MPOBECTU
peakiui ¢ omnpeneaéHHOM (YHKIMOHAIBHOW TpymNmoi, ogHAKo MpU ITOM B
WCXOTHOM BEIIECTBE MPUCYTCTBYIOT IPYTHE€ TPYIIbBI, KOTOPBIE TaKkXke OymyT
pearupoBaTh B ITHX YCIOBUAX. UTOOBI M30€kKaTh 3TOTO, 3T TPYTIIIHI «3alTUIIAIOT,
npeBpaias B KaKue-To JAPYTrHe TPYIIbl, KOTOpble OyayT YCTONYMBHI B YCIOBHUSIX
1eeBoi peakmuu. Jlasee mpoBOAST HEOOXOAUMBIC PEAKIIUU, TTOCIE YEr0 «CHUMAOT
3allUTY», IpeBpalias 3alluIlEHHbIE (PYHKIIMOHAIBHBIE IPYIIIbI B UCXOIHBIE.

OpHoli W3 Haubojee pacnpoCTPAHEHHBIX 3AUIUTHBIX TPYHI  SBISETCS

ancTajibHasa Ipylina, KOTOPYHO MNMPHUMCHAIOT Ui 3alIUThbl aJIbJACTUI0B U KETOHOB.
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KapOonunbHble coennHeHus: 00paTUMO B3aUMOJEHCTBYIOT CO CIUPTAMU 110 CXEME

o) OH , OR'
' | +R'OH, -H,0 |
H H H

Kak npaBwuio, A1 npoBeeHus1 TaKoro Mpoliecca OepyT AByXaTOMHBIN CITUPT
TWJIEHIVIMKOJIb, KOTOPBIA pearupyer ¢ KapOOHUJIbHBIMU COCIUHEHUSIMHU C
o0pa3oBaHMEM YCTOWYHMBOTO IUKINYECKOTO MPoAyKTa. [locTaHOBKY Takoil 3aIIUTHI
IPOBOJAT B KUCJIIOW cpefe NpH yAAJEeHUU BOIbI (HAIIpUMEP, UCHOIb3Yys Hacaliky
Huna-Crapka wim MosieKyJsipable cuta). CHATHE 3allUThl TOXKE POBOASAT B KUCIIOM
cpene, HO IPU U30BITKE BOBI.

Ha npencraBneHHON HMKE CXEeM€ NPEBPALICHUN IIP ONEMOHCTPUPOBAHO

HUCITIOJB30BAaHUEC 3THUJICHITIMKOJIA B KAYE€CTBEC BaHIHTHOfI I'pyHIIbIL.

HO,C
2 EtoH  TO~"Son _ 1)LiAH, _ SOCl, _ 1)Mg, E4,0
50, A Tsone B 2mo 2) CH,O
zmee ’ 2 3) H3é+ o(C) = 65.60%
HO CrOg3
0 \/\OH le
1 okB. 1) I,, NaOH
Ao T(OH t)° -G )22H o . H F
sOH, ) H0™ ) (c) = 47.06%
1) PPh 1) Hy0", 0 N,H
) PPhs | ) Hs . 2H4 K 1)KMn?4= L
2) BuLi JHO_~q, ~ KOH, 200°C™ ™ H;0,0°C
3)G  C15H2404 (1 oKe.) 2)Hs0* (C) = 65.97%
TsOH, t° . ,
| Et- CoH5 /
E BU - H-C4H9 @SO3H N:
 Ph - CGH5 TsOH Py E

1. Hanummre ctpykrypHble (opmynsl coeauHennii A — L (0e3 yuéra
MPOCTPAHCTBEHHON u30MepuM). [[OMOJHUTENIBHO W3BECTHO, YTO B MpoIEcce
npespaienust G B H oOpasyercst ocaok KENTOro 1Bera.

2. Coenmunenne L MOXET CylIecTBOBaTh B BUAE TPEX TayTOMEpHBIX Gopm(0e3
y4€Ta MPOCTPAaHCTBEHHOW U30MEPHH ): OHOM OTKPBHITOLICITHOM U J1BYyX IIUKINYECKHX.
Onny u3 »tux Qopm Bl yke HapucoBaau B OTBET€ HA NPEIbIAYLIMH BOIPOC.
[TpuBeaute cTpykTypHBIC (OPMYIIBI ABYX APYTHX TayTOMEPHBIX (hopMm.

3. CxemarnuHo Hapucyite Hacanky Juna-Crapka u oObsICHUTE MPUHLIUI €€

IIPUMCHCHUA. Yro Takoe MOJICKYJIPHBIC CUTA U JJIAYCTO OHHU I/ICHOHBSYIOTCH?



