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3aoaua 11-1
N3omepHbIE KOMILTEKCHI MOJIHOEHA
KapOoHWIIbHBIE KOMIUIEKCH TEPEXOMHBIX METAUIOB W WX IMPOU3BOIHBIC
MIPEACTABIISIOT OOJIBIION HHTEPEC ¢ TOYKU 3PEHUSI OpraHuYecKoro karanusa. OauH
U3 TaKUX KOMILUIEKCOB — X — OBLI CHHTE3WPOBAaH M3 I'eKCaKapOOHMIIA MOJIHOJEHA
MOCPEICTBOM HECKOJBKHUX MOCIICA0BATECILHBIX PEAKITUI 3aMETIICHUS.
1. a) YcranoBute hopmyiny KOMIUIEKCA, €CIM U3BECTHO, YTO:

KOMILJIEKC — MOHOSIZICPHBIH,

MaccoBas 1011 Monmoaena pasHa 21.6%,

B KOMIUIEKCE — JIATaHabl TOJIBKO ABYX THHOB: CO u PR3, roe R — ankwi,
KOMILJIEKC UMEET TPOCTPAHCTBEHHBIE N30MEPHI.

0) YkaxuTe BaJICHTHOCTh M CTETICHb OKHMCJICHUS MeTaJjljia B KOMILIeKce X.

2. CKOJIBKO MPOCTPAaHCTBEHHBIX U30MEPOB €CTh Y JaHHOTO KomIuiekca? Kakoii

U3 HUX camblil ycroiuuBbiii? Kpatko oObsicHuTE.

3. MeHee ycCTOMYMBBIN H30MEpP, X1, MOMYUYWIH [0 PEAKLIHUHA 3aMELICHUs B
kursitem CH,Cl, ipu 40 °C. HaBecky Xi pacTBOPHMIIM B Te€NITaHe, HATPEJId pacTBOP
10 65 °C ¥ BeIAEpKUBANIM €70 IPH 3TOM TeMIeparype B TedeHue 4 4, npu 31om Xi
npeBpamaics B Oosee ycTOMYMBBIM H30oMep Xz. 3a XOOOM PEAKLMH CIEIUIH,
U3MepsIs ONTUYECKYIO INIOTHOCTB pacTBOPa, [, Ha ONPENEIIEHHOM JJIMHE BOJIHBI, IIPH
KOTOPO# morsomiaet Toiabko Xi. Pe3ynbraTel npeacTaBieHbl 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) OLeHUTEe DSHTAIBNHMIO PEAKIMH W30MEPHU3ALMU, UCHOJb3YS CpEAHHE

SHAYCHHA DHCPIMU CBA3U!

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

4. OnbIT, ONUCAaHHBIN B II. 3, MOBTOPWIH C TOH ke HaBeckoi X1, HO npu 80 °C.
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Kak u3meHsATCS moKazaHusi ONTUYECKOW MJIOTHOCTH pacTBopa uepe3 | uu 4 4 no
CpPaBHEHMIO C MepBbIM onbITOM? [locTaBsTe 3HAKK >, < UJIK =B COOTHOILICHUS

D(1 4, 80°C) 0.28

D(44, 80°C)  0.15

Kparko o0bsicHuTe (0TBET 6€3 00BSICHEHHS HE OLICHUBACTCS).

5. Kakoit dakrtop — 3HTaIBNUNHBIN, SHTPOIIUUHBIA WX W TOT, U JPyron —
onpenesieT(roT) O OJIBITYI0 YCTOMUIUBOCTh M3oMepa Xz2? OObscHUTE.
Jononnumenvuas ungopmayus.

D ~ C (C — monsipHast KOHIIEHTpallKsl BEIIECTBA B paCTBOPE)
AG®° =—-RT InK
AG® = AH® — TAS®

3aoaua 11-2

Yyoec ne bvisaem Hu 015

meosi, Hu OJisl MeHsl, HU OJisl KO2O...
«/labupunm pasnay

Tunvepmo oenv Topo

Ha omHOM W3 mnpakTHKyMOB 1O aHAJIUTUYECKOM XUMHH
CryneHTy ObUIM BbIIAHBI pa3HOLBETHBIE NOPOIIKU A-D, conepxaiiue

(MOMUMO JIpyTHX DJIEMEHTOB) METAJI X U HEMETaUT Y B pa3juyHOM

cootHomeHu. Ko Bcem mopomikam CTymaeHT 100aBUl HEOOJIbIIOE
KOJIMYECTBO TUCTUIUTMPOBAHHOM BOJIBI, MOPOIIIOK A HEe pacTBopuiica. Bee 4 moporka
pearupyroT ¢ BOAHBIM pacTBopoM ammuaka. Hasecku B u C nHarpennm B Toke
BOJIOPOJIA, UTO MPHUBENIO K 00pa3oBaHMIO MeTauia X, Macca MCXOAHOW HaBECKU U

MMOJIYYCHHOTO MCTAaJlJIa ITPUBCJ/ICHBLI B Ta6J'II/II_Ie:

Coennnenue A B C D
IBer OebIi JKEJITO-3€JICHBIN | KPACHBIU OPaHKEBbIN
+H,O0 - roryooit 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 pP-p KpacHbIN
p-p ocanok (E)




ononnumenvnas unghpopmayus:

e JlaTmHCKHE Ha3BaHHUS BCEX 9JICMCHTOB, BXOIAIIINX B
COCTaB C, Ha4YMHAIOTCIA C O,Z[HOI>'I 6YKBI>I.
e B - TUTI'POCKOIINYHOC KPUCTAJINIMYCCKOC BCIIICCTBO,

IMPUMCHAIOIICCCA B IIMPOTCXHUKEC B KAYCCTBC MCTOYHHKA

KaTHOHOB, OKpAIlIMBAOINUX IIJIaMs B CHUHMU OBCT , a TAKKC

KaK OKHUCJIUTCIIb.

DnieMeHTapHas
e D u E comepxar ¢QparMeHT apOMaTHYECKOIO gueiika A
reTePOLUKINYECKOI0 COCIMHEHUsI. MaccoBbie I0JIH I1noTHOCTH

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

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

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

1.  Omnpenenure coenunenus A, B, C, D, E. OTBeT nmogTBEepAUTE paCUETOM.

2. Hanummre ypaBHenus A, B u D ¢ amMmMuakom, a Takxke peakiuio

BOCCTaHOBJIEHUs B B TOke Bopopozaa.

3. OOwsicHUTE pa3HUILYy B OKpacke BOIHBIX pacTBOpoB B u C.

3aoaua 11-3
KpbLibs 1J1s1 TAXKEIBIX METANI0B

B crapuny 1j1s ocBelieHus TOpoJIoB UCIIONIB30BANIMCh ra3oBbie (poHapu. I1o
TpyOaMm o1 MOBBIIICHHBIM JaBJIECHUEM MOJABAJICS «CBETUIILHBIN a3y, COCTOSIINN B
OCHOBHOM M3 BOJIOpO/ia U MeTaHa. B coCcTaB CBETHJILHOTO ra3a Tak)kKe BXOAMI ra3z X,
KOTOPBIM pearnupoBall ¢ HArpeThiM MeTaioM Y, 00pa3yroIIuM OCHOBY CIUIaBa, U3
KOTOPOTO OBUTH M3TOTOBJICHBI TPYOBI /IS TIOJJauy Ta3a, C 00pa30oBaHUEM JIETYyUEro
BemectBa A (p-yusa I). Ilomaganve napoB A B 30HY FOPEHUS] MPUBOJUIIO K €rO
CTOPAaHHIO C 00pa30BaHUEM KpPAaCHOBATOTO HaléTa ( p-yua 2), KOTOPHIN C TEUCHUEM
BpEeMEHH NOpTUJI paboTocriocoOHoCTh oHaps. Cam ra3 X cropaer ¢ 00pa3oBaHHEM
TOJIKO Ta3000pa3HBIX IPOAYKTOB.

BemecTBo A py KOMHaTHOW TeMIIEpaType U JABICHUH | aTM. IpeacTaBiseT

co00l OpaHKEBYIO KHUAKOCThb. YCTAHOBJIEHO, YTO, O0JIydasi pacTBOp A B NMUPUIUHE
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yIbTpa(UONETOBBIM CBETOM, MOXHO MOJNY4HTh coequHenrne B! Takoro ke
KaueCTBEHHOTO cocTaBa, uTo v A. IIpustomu3 1.00 r A Beiensierca 57.2 mi razaX
(Opu H. y.), KOTOPBIA HE UMEET 1IBETa U 3anaxa. [lonHoe TepMHuUecKkoe pa3ioKeHne
A B armochepe aproHa mnpuBoguT K motepe 71.5 % wuCXomHOW Macchl —
€IMHCTBEHHBIM TBEPIBIM MPOAYKTOM PA3JIOKEHUS SBISIETCA CEPBIM MOPOIIOK
Metaiuia Y.

JIoBOJIBHO OBICTPO HOBBIM KJIACC COCIMHEHUH HAIEN CBOE MpUMEHEHHUE.
B 1890 romy OBUIO MpEAIOKEHO HCIOIL30BATh JETYUyI KUAKOCTE C  1Is
BBIJICJICHUS YUCTOTO MeTaiyia Z, KOTOpbId HAaXOIWUT IIUPOKOE IMPHUMEHEHUE B
MPOMBIIIJIEHHOCTH W XMUMHUYECKON MPAKTUKE; B YACTHOCTH, €r0 HMCHOJB3YIOT IS
U3TOTOBJICHUS COCYJIOB JIJIsl padOThI ¢ ra3000pa3HbIM pTOopoM. Beienenue merasmia
n3 C npoucxomut npu HarpeBanuu 10 180 °C, mpu s3tom u3 5.00 MII KUIKOCTH
(p=1.32 r/em®) ymaéres BeimenuTs 2.27T MeTama. IIpu 5TOM TakKe BBIIEIIETCS
raz X o0péMom 3.46 1. DTOT ra3 NOMIOIIAETCS AMMHAYHBIM PACTBOPOM OKCHIA
cepebpa ¢ oOpazoBaHUEM YEPHOTO Ocasika (p-uusa 3).

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

1. Paccuuraiite MOIsIpHYIO Maccy raza X M M300pa3uTe €ro CTPYKTYPHYIO
dbopmyiy.

2. N300pa3ute crpykrypHbie dopmynsl BemectB A — C. CBOM OTBETHI
NOATBEPAUTE pacuéTaMu. B koMIiekcHbIX coeiuHeHUIX A — C HeHTpalIbHbIE aTOMBI
YIOBJIETBOPSIOT NpaBuiay 18 anektponoB. Hanumure ypaBHeHus peakuuid 1 — 4.

O6paboTka BelecTBa A THIPOKCUIOM Oapusi MPUBOJIUT K BBIIAJIEHUIO OEJI0T0

! Monexynsr B mepexonar camu B ce6s pu IeHCTBUM TeX ke OMepaIHii, 4TO B MOJIEKyIIbI
9TaHa B 3acIOHEHHOM KOH(popMauuu (comepkaT OCh CHUMMETPUM TPEThEro MOpsjka, T.e.
nepexoaar caMu B cebs mpu noBopote Ha 360°/3 = 120° BOKpyr JaHHOM OcH, coJiepKar Te ke

CaMBbIC€ IINIOCKOCTHU CI/IMMCTpI/II/I)Z
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ocanka (p-yusa 5), paznararouierocs mnoj JeHCTBUEM KHCIOTHI C BbIJIEIECHUEM rasa
(p-uun 6). Ham ocagxom o0pa3yercs pacTBOpP CBETOYYBCTBUTEIBHOU ClaboOn
IBYXOCHOBHOU KucioTel D (pasmaraercs mpu —20 °C). M3-3a HeoOXogmMocTu
MPOBOJIUTh CUHTE3 B OTCYTCTBUE CBETA M HA CHJIBHOM XOJIOZIE, BIiepBbie cuHTE3 D
npoBoauav B 1932 roxy noiarumu 3uMHMMHU HOYaMy B MIOHXEHE, H3a 4ero CUHTE3
OBLIT HA3BaH «CUHTE30M MOJIIPHON HOUM.

HeiictBys Ha BoOmHbIM pacTBOp 393 Mr D u3MENbUEHHBIM JTHOKCHIOM
Maprasiia, MOXXKHO mnoxyyuTh 388 mr coenunenus E (p-yua 7). U3BectHO, 4TO
cpennuii mexxaroMHubii yroin Y-Y-Y B cTtpykrype E cocrasmsier 60°.

3. U3o0pasure crpykrypubie ¢opmynst D u E. Hanumwure ypaBHeHUs

peakuuit 5 — 7.

3aoaua 11-4

100 nem Hobenesckoti npemuu no xumuu «3a uzoopemeHue
Memooa MUKPOAHANU3A OP2AHUYECKUX BeU4eC 8y
140 nem c uzoopemenus memooa Keenvoans

Havano xonuyecTBEHHOMY aHAJIM3y OPTraHUYECKUX COCIMHEHUH MOJOXKUIN
dpaniysckue xumuku JKozed Ieii-Jltoccak u JIyu Tenap na pybexe XVIII-XIX
BEKOB. bblIa mpemiokeHa cleayromas MNpoueaypa aHalin3a: CHadajla HaBECKY
aHAJIM3UPYEMOTrO BEIIECTBA TIIATEIBHO CMEIIMBAIM C TOYHO H3BECTHBIM
M30BITOYHBIM KOJIMUYECTBOM XJOpaTa Kalus; BO H30€KaHHE B3PHIBOOOPA3ZHOTO
OKHCJICHUSI TIOJTyYEHHYIO0 CMECH ITPECCOBAJIA B HEOOIbIITNE Ta0JIETKH, KOTOPHIE 3aTeM
M0 OTJEIBHOCTH MOMEIANIA B KaMepy MJid pasyiokeHusl. B pe3ynbrare pasznoxeH us
0o0pa3oBbIBajach ra3oBas CMECh, [0 COCTAaBY KOTOPOM MOXXHO OBLIO YCTaHOBHUTH
COOTHOUIEHUE YITIEPOJa M BOAOPOJIa B COCTABE aHAIM3UPYEMOro BemiecTBa. Bech
XJIOpaT KaJIUsl CYUTAIICS MOJTHOCTHIO PA3I0KUBIITUMCS.

HaBecky opranmueckoro BemectBa A maccoil 5.00r cmemamu ¢ 20.00T
XJjopara Kalvs, MOJYy4YeHHYI0 CMECh pasjiarajd B Kamepe, 3alOJHEHHOW a30TOM.
[locne oxoHYaHUs peakIiMyd o00pa3oBajach ra3oBas CMECh, KOTOpash YacCTUYHO
MOTIJIONIAETCS M3BECTKOBOM BOJOM, ITpU 3TOM BbImaaaeT 18.52 1 Genoro ocaaka. B

OCTAaBILYIOCS HEMNONIOMIEHHYIO Ta30BYI0 CMECh BHECIH PACKAIEHHYIO MEIHYIO



MJIacTUHY; €€ Macca yBenuuuiach Ha 1.91r1, mocne 4yero B cMecu oCTajcs TOJIBKO
a3oT.

1. Ilo naHHBIM aHalM3a OMpelNeNuTe MPOCTEHITy0 (GopMynay A, €Cii B €ro
coctaB BxoaiT Toibko C, H u O. IlpuBenure pacuérsl.

Merton, paspadorannbiii [eii-JIroccakom u TeHapom, uMen psJi HEOCTATKOB.
OCHOBHBIM ~ OBUIO TO, YTO pE3ylIbTaThl aHajdW3a BEIIECTB, COJEPIKABIIMX
3HAYUTEINIbHBIC KOJWYEeCTBa Apyrux 3nmemeHToB nomumo C, H u O, omimuanuck
HU3KOW TOYHOCTBIO.

2. TloueMy mpu aHamu3e MOAOOHBIX BEIIECTB MO MPUBEACHHOMY METOMY
TOYHOCTH PE3YJAbTATOB 3HAYUTENBLHO CHUXkajnack? [Ipennoxkure ypaBHEHUE pEAKIIUU
XOTsI OBbI OJHOTO MPOIIECCA, KOTOPBIM MOXKET K 3TOMY IPUBECTH.

OnHO [1e7o — aHaANIM3UPOBATh COAEPIKAHME YIIEPOJa M BOJOPOAA, U COBCEM
JIPpyroe — ONpeaenarTh cojepkanue azora. OauH U3 Takux MeToAoB B 1883 romy
IpeIOKIT AaTckuii xumuk HMoxan Kpenpaams. COMIacHO 3TOMY METOy, CHAdasa
HEOOXOJUMO KHUIISITUTh a30TCOMEpIKAIlMEe COCIUHEHUS B CEPHOM KHUCJIOTE B
NPUCYTCTBUM  KaTajdM3aTOpoB  (KaK TMPAaBWIO, HCIOJNB3YeTCS  CIENUAITBLHO
MOJTOTOBJIEHHAs] cMeCh celieHa U cyinbdartoB Harpus, prytu(l) u menu(Il)) no
MOJIHOTO TIPEBpAIllEHUs a30Ta B COCTAaBE MCCIEAYyEeMOIro BeIIeCTBa B Cyibdar
amMmMoHUs. [lomydeHHBIN pacTBOpP MEPEHOCAT B MIEPETOHHBIN armapatr, JT0OaBISIIOT K
HEMy H30BITOK IIEIOYM U KHUISATAT, BECh BBIJCISIONMIMICS TPU ITOM aMMHUAK

(KOJIMYECTBO aMMHAKA My, ) MOMIOMIAIOT PACTBOPOM C U3BECTHBIM KOJMYECTBOM

CUJIBHOM KHUCHOTHI (KOHUEHTpAIMs KHUCIOTBhI Cy, 00bEM pactBopa Vi), KOTOpHIiA
3aTeM TUTPYIOT CTaHJAPTU30BAHHBIM PACTBOPOM MIENIOUN (KOHIIEHTpAIUS MIET0YN
Cop,00BEM TUTpaHTA Vjyp).

3. Ucnionw3yst mpeuioKeHHbIe BhIlIe 0003HAUYCHUsI, BhIBEAUTE (DOpMyITy IS
OTIpe/IeICHHs KOJIMYeCcTBa a3ota ny no merony Keempnans. [Ipumute 0CHOBHOCTH
KHUCJIOTBI 32 @, a ynucino OH rpynmn Ha oguH MoJib mEN04YHu — 3a b.

OcHOBa  COBPEMEHHOIO  METOAAa MHKPOAHAIU3A—  HUPOAUMUYUECKO20
COdMCHCEHUA, B XOJI€ KOTOPOTO Mapbl OPraHUYECKUX COEAMHEHHM CKUTAIOT B TOKE

KHCTopoa — Oblia 3ajoxeHa aBcTpuiickuMm xumukoMm @purnem [lpernem, 3a 4to B
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1923 romy om Obur ymoctoeH HoOeneBckoil mnpemMun TO0 XUMHH. BaxXHBIM
npeumyiiecTBoM merona [Ipermis crana BO3MOXXHOCTH HCIIOIB30BaTh MaJCHBKYIO
HaBecKy (Topsaka MWUIMTPaMMOB), YTO 3HAYUTEIHHO OOJIETYMIIO aHAIU3
MPUPOMHBIX COCAMHCHWN WM TPOMYKTOB MHOTOCTaAWitHOTO cuHTe3a. (Cxema
CHHTE3a KAHOHUYECKOH 0i-aMUHOKHCIIOTHI X BMECTE C IAaHHBIMH €€ aHaJIi3a METOZ0OM

IMAPOJINTUICCKOT'O COKIKCHUA 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 MaCChI, MT 1.17 2.64

Cxema anamm3a HaBecku Bemectsa D wmaccou 0.286r mo Keenpaairo

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

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

Ha TuTpoBaHME KOHEYHOTO PAcCTBOpA COJITHOW KHCIOTHI C HWHIWKATOPOM
denondranennom 3arpatiiu 12.5 ma 0.060 M pactBopa ruapokcuga dapus.

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

IIOATBEPANUTE PACYETAMMU.

3adaua 11-5

B coBpeMEHHOM OpraHMYE€CKOM CHHTE3€ KpalHE€ AaKTHUBHO HCIOJIb3YIOTCS
pa3HOOOpa3HbIe 3alIUTHBIE TPYIIHI. 3a4acTyl0 XHMHKaM HEO0OXOIWMO MPOBECTH
peakIuio ¢ omnpeneaéHHON (QYHKIMOHAIBHOW TPYyNIoi, OAHAKO MPU HSTOM B
WCXOTHOM BEIICCTBE MPUCYTCTBYIOT JPYrde TPYyMIbl, KOTOPBIE TaKkXke OymyT
pearupoBaTh B 3TUX YCIOBUAX. UTOOBI M30€KaTh 3TOTO, 3TU TPYIIIBI «3ATUIIIAI0T,
npeBpaias B KaKue-To JAPYrue TPYMIbl, KOTOpble OyIyT YCTOWYUBBI B YCJIOBHSX
1eseBoi peakiuu. [ anee mpoBoaaT HEOOXOUMBIE PEAKIINH, TIOCIIC YeTO «CHIUMAIOT
3allUTY», peBpalias 3aiuEHHbIe QyHKIMOHATIbHBIE TPyl B UCXOAHbIE.

OpHoli u3 HauboJee pacnpoCTPAHEHHBIX 3AUIUTHBIX TPYIN  SBISETCS

afncTaljibHas IpyIiIia, KOTOPYHO HNPUMCHAKOT JJIA 3alIUThI aJIbACTHU/I0B M KCTOHOB.
8



KapOouunbHbie coequHeHs] 00paTUMO B3aUMOJIEHCTBYIOT CO CIIUPTAMU IO CXEME

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

Kax npasuno, 1151 mpoBeAeHUs TAKOTO Mpolecca OepyT JByXaTOMHBIN CIUPT
ATWJICHIIIUKOJIb, KOTOPBIA pearupyer ¢ KapOOHUJIBHBIMU COEIMHEHUSIMH C
00pazoBaHUEM YCTOWYUBOTO IUKINY €CKOTO TpoaykTa. [I0cTaHOBKY Tako# 3amluThI
IPOBOAAT B KHUCION cpejie MpHU yAaJeHUU BOAbI (HAMpUMEpP, UCIOJB3Ys HACAIKY
Juna-Crapka wid MoJieKylsipHble cuta). CHATHE 3alUThl TOXKE MPOBOJST B KUCIOM
cpene, HO MpU U30BITKE BOBI.

Ha npencraBieHHONW HHMKE CXEM€ NPEBpALIEHUN I OIEMOHCTPUPOBAHO

HCIIOJB30BaAHUEC 3THUJICHITIMKOJIA B KAYE€CTBEC SaIHHTHOﬁ 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+ ®(C) = 65.60%
HO CrOg3
0 \/\OH le
1 aKB. 1) I,, NaOH
Ao T(OH t)° -G )22H o . H F
sOH, ) H0™ ) (c) = 47.06%
1) PPh 1) Hy0", 0 N,H
b ) PPhs | ) Hs . 2H4 i =K1)KMn?4= L
2) BuLi JHO_~q, ~ KOH, 200°C™ ™ H;0,0°C
3)G  C15H2404 (1 2KB.) 2) Hy0* (C) = 65.97%
TsOH, t° . ,
| Et- CoH5 /
E BU - H-C4H9 @SO3H N:
 Ph - CGH5 TsOH Py E

1. Hanummre crtpykrypHble Qopmyibsl coequHeHudd A — L (0e3 yuéra
MPOCTPAHCTBEHHON wu30Mepuu). JlOMOJHUTENBbHO M3BECTHO, 4YTO B IIpollecce
npespaienust G B H oOpasyercst ocaiok KENToro 1sera.

2. Coemunenne L MOXET CyIIecTBOBaTh B BHJIE TPEX TayTOMEpHBIX (hopm (6e3
y4€Ta MPOCTPaAaHCTBEHHOW U30MEPHH ): OTHOM OTKPBITOIECITHOM U /T BYyX IIUKIMYECKHX.
Opny u3 stux ¢opm Bel yxe HapucoBalid B OTBET€ Ha MPEIbIAYLIMI BOMpOC.
[TpuBeaute cTpyKTypHBIC (OPMYIIBI BYX IPYTHUX TAyTOMEPHBIX (PopM.

3. CxemaruuHo Hapucyite Hacaaky /una-Crapka u oObsICHUTE NPHUHIMN €€

IIPUMCHCHUA. Yro Takoe MOJICKYJIIPHBIC CUTA U IJI1 4CTO OHU I/ICHOJIBBYIOTCH?



