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3aoaua 11-1
N3omMepHbBIE KOMILIEKCHI MOJIHOIEeHA
KapOoHWIbHBIE KOMITJIEKCHI TIEPEXOAHBIX METAUIOB M WX MPOW3BOIHBIC
MPEACTABIISAIOT OOJIBIION MHTEPEC C TOUYKHM 3PEHHS OpraHuYecKoro karaausa. OauH
U3 TaKUX KOMILIEKCOB — X — OBLI CHHTE3WPOBaH M3 T'ekcakapOOHWIa MOJMOICHA
MOCPEICTBOM HECKOJBKHX MOCIIEA0BATEIBHBIX PEAKIIHI 3aMEIIICHUS.
1. a) YcranoBute GopMylly KOMIUIEKCA, €CJIM U3BECTHO, YTO:

KOMILJIEKC — MOHOSIZICPHBIH,

MaccoBas 1011 Monmoaena pasHa 21.6%,

B KOMIUJIEKCE — JIMTaHAbl TOJIBKO ABYX THUIOB: CO u PR3, rme R — ankwi,
KOMILJIEKC UMEET MPOCTPAHCTBEHHBIE U30MEPHI.

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

2. CKONBKO MPOCTPAHCTBEHHBIX U30MEPOB €CTh Y TAHHOTO KoMIuiekca? Kakon

U3 HUX caMblil ycroiuuBbii? Kpartko oObscHUTE.

3. Menee ycToM4YuBBIA H30MEP, X1, MOMYYWIM IO PEAKIUU 3aMEIICHHUS B
kursitem CH,Cl, ipu 40 °C. HaBecky Xi pacTBOpPWIIM B T€NITaHE, HArpeiau PacTBOP
10 65 °C ¥ BeIIEPKUBAJIM €70 TIPU 3TOM TeMIeparype B TeueHue 4 4, mpu 3ToMXi
npeBpamaics B 0Oosiee yCTOWYMBBIA H30oMep Xz. 3a XOAOM pEaKlUHMH CIEAWIIH,
U3Mepss ONTHYECKYIO IUIOTHOCTh PacTBOpa, D, Ha ONpeIeICHHOM JUTMHE BOJIHBIL, IPH
KOTOPOM MoromniaeT Toybko Xi. Pe3ynbrarsl npeacTaBiieHbl B TaOIUIIE.
tbaul 0 1 2 3 4
D | 0.87/0.28]0.17/0.15]0.15

a) Paccunraiite KOHCTaHTy paBHOBECHUs peakuu X1 = Xa.
0) OLeHUTEe DHTAIBNHMIO PEAKIMH W30MEPHU3ALMU, HCHOIb3Ysl CpEAHHE
3HAYECHUs DHEPIUU CBS3HU:

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

4. OnbIT, ONMCAHHBIN B 1. 3, TOBTOPHWJIN C TOH e HaBeckoil X1, HO pu 80 °C.

2



Kak u3meHsTCsS moka3zaHusi ONTHUYECKOW MJIOTHOCTU pacTBopa yepe3 1 u u 4 4 1o

CpPaBHEHMUIO C NepBbIM onbITOM? [locTaBbTe 3HaAKK >, < UJIM = B COOTHOIICHUS
D(1 4,80 °C) 0.28
D4 4,80°C) 0.15

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

5. Kakoil ¢akTop — 3HTaIBINUNHBIN, YHTPONUNUHBIN WIM U TOT, U JIPyron —

onpenesieT(roT) O OJIBITYI0 YCTOMUIUBOCTh n30oMepa X2? OObscHUTE.
HHononnumenvhas ungopmayusi.

D ~ C (C — monsipHas 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 onmHOM U3 mNpakTUKyMOB MO AaHAJUTHUYECKOM XHUMUU

CryneHTy ObUIM BbIIaHBI pa3HOLBETHBIE TOpoIKU A-D, conepxkaiiue

(MOMHMO JPYTHX DJIEMEHTOB) MeTallI X U HeMeTauT Y B pa3InuyHOM

cootHomeHn. Ko Bcem mopomikam CTyneHT A00aBuUil HEOONIbIIOE

KOJINYECTBO AUCTUILUIMPOBAHHOW BOJIBI, TOPOIIOK A HE pacTBopulics. Bce 4 mopoiiika

pearupyroT ¢ BOIHbIM pacTBopoM ammuaka. HaBecku B u C Harpenu B TOke

BOJIOPOJIa, YTO MPHUBEIIO K 0O0pa30BaHMI0 MeTayuia X, Macca MCXOTHOW HABECKU U

IMOJIYYCHHOTO MCTaJlJIa ITPHUBCACHLI B Ta6J'II/II_Ie:

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 pP-p KpacHbIN
p-p ocanok (E)




ononnumenshas ungpopmauus:

e JlaTMHCKHE Ha3BaHMS BCEX 9JICMCHTOB, BXOIAIIINX B
COCTaB C,HaIII/IHaI-OTCH C O,Z[HOI>'I 6YKBI>I.
e B - TUTI'POCKOIINYHOC KPUCTAJINIMYCCKOC BCIIICCTBO,

IMPUMCHAIOIICCCA B IMMPOTCXHHUKEC B KaUCCTBC MCTOYHHKA

KaTHOHOB, OKpAaIlMBAOIIUX ILJIaM: B CUHUU OBCT, a TAKIKC

KaK OKHUCJIUTCIIb.

DnieMeHTapHas
e D u E comepkar QparMeHT apoMaTH4eCcKOro gueiika A
reTePOLUKINYECKOIO COCOUHCHMsS. MaccoBble  I0JU I1noTHOCTH

p=4.145 r/em®
HEKOTOPBIX ~JIEMEHTOB B cocTae D crexyromme: | [Tapamerps! suciiKy:

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

o(Y)=31.97%, a u3 4.437 rD moxuno nonyuuts 2.978 1 kpacHoro ocajaka E.
Bonpocuwi:

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

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

BOCCTaHOBJIEHUS B B TOKe Bomopona.

3. OOwsicHUTE pa3HUILy B OKpacKe BOAHBIX pacTBOpoBB u C.

3adaua 11-3
KpbLibs 17181 THXKEIBIX METAJLI0B

B crapuny ajist ocBelieHus: TOpoJIOB UCIONIB30BAIMCh ra3oBbie GonHapu. [1o
TpyOaM MoJ1 MOBBIIICHHBIM JaBJIECHUEM MOJaBAJICS «CBETUIILHBIN Ta3, COCTOSIIUMN B
OCHOBHOM U3 BOJIOpO/ia U MeTaHa. B cocTaB CBETUJIBHOTO Ta3a Tak)Ke BXOAMWI ra3zX,
KOTOPBIM pearrupoBall ¢ HArpeThIM MeTauioM Y, 00pa3yroIIuM OCHOBY CILUIaBa, U3
KOTOPOTO OBLITM M3TOTOBJIEHBI TPYOBI IJIsi MOJa4u ra3a, ¢ 00pa30BaHUEM JIETY4eTro
BemectBa A (p-yusa I). Ilomananve nmapoB A B 30HY T'OpPEHUSI MPHUBOIUIO K €ro
CTOpaHHIO ¢ 00pa30BaHUEM KPAaCHOBATOTO HANETA ( p-yua 2), KOTOPHIA ¢ TEUCHUEM
BpeMeHHU MopTui pabotocnocoOHOCTh Gonaps. Cam raz X cropaet ¢ oOpazoBaHHEM
TOJIKO Ta3000pa3HBIX IPOAYKTOB.

BemecTBo A py KOMHaTHOW TeMIlepaType W JaBiI€HUM | aTM. IpeacTaBiser

co00l OpaHKEBYIO )KUJIKOCTh. YCTAHOBJIEHO, YTO, 00yyas pacTBOp A B MUPHUAMHE
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yIBTpa(UONETOBBIM CBETOM, MOXHO IOIY4dTh coeauHeHne B! Takoro e
KaueCTBEHHOTO cocTaBa, 4yTo 1 A. IIpustomu3 1.00 r A Beiensierca 57.2 minraza X
(opu H. y.), KOTOpBI HE UMEET I1BeTa U 3anaxa. [loaHoe TepMuyeckoe pasziioxKeHue
A B armochepe aproHa mnpuBoguT K moTrepe 71.5% wucCXomHOW Macchl —
CAMHCTBEHHBIM TBEPABIM MPOAYKTOM PA3JIOKECHUSI SIBISETCS CEPBIM MOPOIIOK
Metaiuia Y.

JIOBOJIBHO OBICTPO HOBBIM KJIacC COEAMHEHUM HaIIEN CBOE NMPUMEHECHHE.
B 1890 roay ObUIO TpEeMIOKEHO MCIOIb30BaTh JETYUyI JKHAKOCTh C s
BBIJICJICHUS YUCTOTO MeTajia Z, KOTOPbId HaXOOUT IIUPOKOE IMPUMEHEHUE B
MPOMBIIIJIEHHOCTH U XMUMHUYECKON MPAKTUKE; B YACTHOCTH, €r0 HMCIOJIb3YIOT MJIs
U3TOTOBJICHUS COCYIOB JJI1 paboThI ¢ ra3000pa3HbIM GhTopoM. Beienenue merasia
n3 C npoucxomut npu HarpeBanuu 10 180 °C, mpu 3tom u3 5.00 MII KUIKOCTH
(p=1.32 r/cm®) ymaéres BeimenuTs 2.27 © MeTama. IIpu 5TOM TakKe BBIAEIACTCS
raz X o0péMom 3.46 51. DTOT ra3 MomIONIAETCS aMMHUAUYHBIM PAacTBOPOM OKCHJIA
cepebpa ¢ oOpa3oBaHUEM YEPHOTO OcajiKa (p-yus 3).

Camo 1o cebe BemiectBo C pasnaraercs npu JeHCTBUHA KOHIIECHTPUPOBAHHOM
a30THOW KUCIIOTHI C 00pa30BaHUEM pAaCcTBOpPA 3€JIEHOTO 1BETA (p-yus 4).

1. Paccunraiite MosipHyt0 Maccy raza X M HM300pa3uTe €ro CTPYyKTYypHYIO
dbopmyiy.

2. N300pa3ute cTpykrypHble ¢opmynbl BemiectB A — C. CBOM OTBETHI
NOATBEPAUTE pacuéTaMu. B kKoMIiekCHbIX coeIMHEHUsAX A — C IeHTpaJIbHbIE aTOMBI
YIOBJIETBOPSIOT NpaBuiy 18 anekTtponoB. Hanumure ypaBHenus peakiuii 1 — 4.

O0paboTka BeniecTBa A THIPOKCUAOM Oapusi MPUBOAMT K BBINAIEHUIO OEJI0T0

! Monexymsr B mepexonar camu B ceOs IpH IEHCTBIN TeX JKe OTepaIyii, 9T0 U MOJNEKYIbI
9TaHa B 3acJIOHEHHOM KOH(popMauuu (coxepkaT OCh CHMMETPHHM TPEThEro MOpsJKa, T.€.
nepexoaar caMu B cels mpu nmoBopote Ha 360°/3 = 120° BOKpYr AaHHOW OCH, COZEpXKaT Te XKe

CaMBbIC ITIJIOCKOCTH CI/IMMCTpI/II/I) .
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ocanka (p-yusa 5), paznararoiierocs mnoj JAeMCTBUEM KUCIOThI C BBIJICICHUEM Tra3a
(p-uun 6). Ham ocamxoMm o00pa3yercs pacTBOpP CBETOYYBCTBUTEIHHOU CclaboOn
NBYXOCHOBHOW Kuciotel D (pasmaraercs mpu —20 °C). UM3-3a HE0OXOOUMOCTH
MPOBOJIUTh CUHTE3 B OTCYTCTBHUE CBETA U HA CUJILHOM XOJIOZE, BIepBbie cUHTE3 D
npoBoauiu B 1932 rogy noaruMu 3uMHUMHA HOYamMu B MIOHXEHE, U3 -3a YEro CUHTE3
ObLT Ha3BaH «CHUHTE30M MOJSPHON HOUM.

HeiictBys Ha BoOmHbIM pacTBOp 393 Mr D u3MENbUEHHBIM JTHOKCHIOM
Maprasiia, MOXXKHO mnonxy4yuTh 388 mr coenunenus E (p-yua 7). W3BectHO, 4TO
cpennuii MexxaromHbil yroin Y-Y-Y B cTtpykrype E cocrasmnsier 60°.

3. M3o0pasure crpykrypubie ¢opmynsl D u E. Hanumwure ypaBHeHus

peakuuit 5 — 7.

3aoaua 11-4

100 nem Hobenesckoti npemuu no xumuu «3a uzobpemenue
Memooa MUKPOAHANU3A OP2AHUYECKUX BeU eC By
140 nem ¢ uzobpemenus memooa Kvenvoans

Havano koinuecTBEHHOMY aHAJIM3y OPTraHUYECKUX COCAMHEHUN MOJOXKUIN
dpanysckue xumuku JXKozed Ieii-Jltoccak u Jlyn Tenap Ha pyoexke XVIII-XIX
BEKOB. bblla mpemyiokeHa CleAyrolas NpoleAypa aHaIu3a: CHadala HaBECKY
aHAJIM3UPYEMOTrO  BEIIECTBA THIATEIBHO CMEIIMBAJIM C TOYHO M3BECTHBIM
M30BITOYHBIM KOJIMUYECTBOM XJIOpaTa Kalus; BO H30€KaHHE B3PHIBOOOPA3ZHOTO
OKHCJICHUSI TIOJTyYEHHYI0 CMECh MTPECCOBAIM B HEOOJIbIIHE TAOIETKH, KOTOPBIE 3aTEM
MO OTJIEIbHOCTH MOMEIIAIN B KaMepy ISl pa3fokeHus. B pe3ynbrare pa3ioKeHus
o0pa3oBbIBajacCh ra3oBas CMECh, MO COCTAaBY KOTOPOM MOXHO OBLIO YCTaHOBHUTH
COOTHOUIEHHE YIIEepoJia U BOJOPOAA B COCTABE aHAJIM3UPYEMOro BellecTBa. Bech
XJIOpaT KaJIUusl CUUTAJICS TTOTHOCTHIO PA3JIOKHUBIITUMCS.

HaBecky opranmueckoro BemecrBa A maccoil 5.00r cmemamu c¢ 20.00 r
XJopara Kajaus, MOJTYYEHHYIO CMECh pasjarajid B Kamepe, 3allOJIHEHHON a30TOM.
[locne oxoHuUaHMsS peakUUM O0pa3oBajiach ra3oBasi CMECh, KOTOpas YacTUYHO
MOTJIONIAETCS M3BECTKOBOM BOJIOM, ITpHU 3TOM BhInagaeT 18.52 1 Gemoro ocaaka. B

OCTaBUIYIOCS HEMOIVIOIIEHHYIO Ta30Byl0 CMECh BHECIHM PAaCKaJEHHYI) MEIHYIO



MJIaCTUHY; €€ Macca yBennuuiach Ha 1.91 1, mocie yero B cMecHu OCTalICsl TOIBKO
a3oT.

1. Ilo naHHBIM aHanmM3a OMPENEIUTE MpOoCTeuinyo GopMyny A, €Cild B €ro
coctaB BxomiT Toibko C, H u O. IlpuBenure pacuérsl.

Merton, pa3paborannsiii [ei-JIroccakom u TeHapom, uMen psiji HEAOCTATKOB.
OCHOBHBIM OBLIO TO, 4YTO pE3yJAbTaTbl aHaJIW3a BEIECTB, COJEPKABIINX
3HAYUTEINIbHBIC KOJMYECTBa Jpyrux sieMeHtoB nomumo C, H u O, omimnuanuch
HU3KOW TOYHOCTBIO.

2. IloueMy mpu aHanu3e MOMOOHBIX BEHIECTB IO MPUBEAEHHOMY METOMY
TOYHOCTh PE3yJAbTAaTOB 3HAUUTENIBHO CHUXKanach? [Ipennoxure ypaBHeHHE peakiuu
XOTs1 OB OJHOTO MPOIIECCA, KOTOPBII MOXKET K ’TOMY MPUBECTH.

OnHO [1e7mo — aHaANMM3UPOBaTh COAEP)KAHUE YITIEPOJAa M BOJOPOAA, U COBCEM
JIPpyroe — ONpeaenarh coiaepxkanue azora. OQuH U3 Takux MeEToJ0B B 1883 romy
TIPEUIOKIT AaTcKuil xumuk Moxan Keenpaans. COIacHo 3TOMy METOIy, CHadala
HEOOXOJMMO KHUIIATUTh a30TCOJEpKAIIUE COCIUHEHUS B CEPHOM KHUCIOTE B
OPUCYTCTBUM  KaTalu3aropoB (KaK  TMPAaBWIO, HCIOJB3YETCS  CIEIHAIBHO
MOJATOTOBJIEHHAsI cMech celieHa u cyabdaroB Harpus, prytu (I) u menu(Il)) mo
MOJIHOTO TPEBpAIlleHUs] a30Ta B COCTaBE HCCJIENyeMOro BellecTBa B cyhbdar
amMmMoHUs. [lomydeHHBIN pacTBOp MEPEHOCAT B MEPETOHHBIN arlapar, 100aBisioT K
HEMy WU30BITOK MIENIOYM U KHUISATAT, BECh BBIICIAIONIUNACA TP 3TOM aMMHaK

(KOJIMYECTBO AMMHAKA My, ) MOMIONIAIOT PACTBOPOM C U3BECTHBIM KOIMYECTBOM

CUJIBHOM KHUCJHOTHI (KOHLEHTpalUsi KUCIOThl Cy, 00bEM pactBopa Vi), KOTOpPBIi
3aTeM TUTPYIOT CTaHIapTU30BAHHBIM PACTBOPOM IIENOUN (KOHIIEHTpAIUs MIEN0Un
Cop,00BEM TUTpaHTA Vjyp).

3. Ucnionw3yst mpeiokeHHbIE BhIlIe 0003HAYCHHS, BBIBEAUTE (HOPMYIy IS
OTIpe/IeICHHs KOJIMYEeCTBa a30Ta Ny 1o metoay Keenpaamns. [Ipumute 0OCHOBHOCTH
KHUCJIOTBI 32 @, a ynucino OH rpynm Ha oguH MoJib ménoun — 3a b.

OcHOBa  COBPEMEHHOTO METOJa MHUKpPOAHAIN3a —  HUPOIUMUUECKO20
CoxMCHCEHUs, B XO/I€ KOTOPOTO Maphbl OPTaHUYECKUX COCIMHEHUN CHKUTAIOT B TOKE

KHCTopoa — Oblia 3ajoxeHa aBcTpuiickuM xumukom @purieM [Ipernem, 3a uto B
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1923 romy om Obur ymocroeH HoOeneBckod mpeMuu 1O XUMHH. BaKHbIM
npeuMyIiiecTBoM merona llperis crama BO3MOXKHOCTH HCIIOJIB30BaTh MaJCHBKYIO
HaBecKy (Topsaka MWUIATPaMMOB), YTO 3HAYUTEIHHO OOJErdmiio aHaju3
MPUPOIHBIX COCAMHEHUN WM TPOMYKTOB MHOTOCTaAUMHOTO cuHTe3a. C(Cxema
CHHTE3a KaHOHUYECKOU 0i-aMUHOKHUCIIOTHI X BMECTE C JAHHBIMU €€ aHaIIN3a METOIOM

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 an”aimm3a HaBeckd BerlectBa D maccoit 0.286r mo Krenpmamro

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 pacTBOpa COJSHOW KHCIOTHI C HWHIUKATOPOM
denondranennom 3arpatmiu 12.5 mi 0.060 M pactBopa ruapokcua 6apus.

4. Ilpueaute ctpykrypHbie Gopmynsl BemectB B—F u X. Cocra D u X

IIOATBEPANUTE PACYETAMMU.

3adaua 11-5

B COBpeMEHHOM OpPraHMYECKOM CHHTE3€ KpalHE aKTUBHO HCIOJIb3YHOTCS
pa3HOOOpa3HbIe 3alIUTHBIE TPYMMbL. 3a4acCTYH0 XUMHKaM HE0OXOIWMO TPOBECTH
peakiui ¢ onpeneaéHHON (QYHKIMOHAIBHOW TPYyNIoN, OJHAKO NpPH 3TOM B
HCXOTHOM BEIIIECTBE MPUCYTCTBYIOT JPYrue TPYMIMbl, KOTOPHIE TaKke OymyT
pearupoBaTh B 3THUX YCIOBHUSIX. UTOOBI M30€KaTh 3TOTO, 3TU TPYTIIBI «3alTUIIIAIOT,
npeBpaias B KaKWe-TO JAPYTHe TPYIIbl, KOTOPhIE OyIyT YCTOMYUBHI B YCIOBUSIX
1eeBoi peakmuu. Jlaiee mpoBoaAT HEOOXOIUMBIE PEAKIIUU, TTOCIIE YEr0 «CHUMAIOT
3aIlUTY», peBpalias 3aluIEHHbIE (YHKIIMOHAIbHbBIE IPYIIBI B UCXOAHbIE.

Opnoli W3 HauboJee pacnpoCTPAHEHHBIX 3alIUTHBIX TPYMN SIBISIETCS

afncTaljibHas IpylIia, KOTOPYHO HNPUMCHANOT Ui 3alIUThI aJIbACTU/I0B U KCTOHOB.
8



KapOonunbHble coennHeHus: 00paTUMO B3aUMOJEHCTBYIOT CO CITUPTAMHU IO CXEME

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

Kak nmpaBuro, st mpoBeeHHs TaKOro Imporecca 0epyT AByXaTOMHBIN CIIUPT
STWJIECHIVIMKOJIb, KOTOPBIM pearupyer ¢ KapOOHWIbHBIMHU COCIUHEHUSIMH C
0o0pa3oBaHMEM yCTOMYHUBOTO ITUKINYECKOTO MPpOoayKTa. [locTaHOBKY Takoil 3aIIUThI
IPOBOJAT B KHCIION cpelle NMpHU yAaJeHUU BOAbI (HAapUMEp, MCIONb3Ysl HACAIKY
Juna-Crapka wim MoJieKyJsipHble cuta). CHTHE 3aIUThI TOXKE IPOBOJAT B KUCION
cpene, HO IPU U30BITKE BOBI.

Ha mnpencraBieHHOM HMKE CXEME NPEBpALEHUN IPOJAEMOHCTPUPOBAHO

HCIIOJB30BaAHUEC 3THUJICHITIMKOJIA B KAYCCTBC SaH_[HTHOﬁ T'pyHIIbI.

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 crtpykrypHble Qopmyibsl coequHeHudd A — L (0e3 yuéra
MPOCTPAHCTBEHHON wu30MepuM). [[OMOJHUTENIBHO WM3BECTHO, 4YTO B MpoIEcce
npespaienust G B H oOpasyercst ocaok KENTOro 1Bera.

2. Coenmunaenne L MOXKET CyImiecTBOBaTh B BHJIE TPEX TayTOMEpHBIX (hopm (6e3
y4€Ta MpOCTPAHCTBEHHON U30MEPHUH ) : OJHOM OTKPBITOIEITHON U /BYX IIUKINYECKHX.
Opny u3 stux ¢opMm Bel yxe HapucoBaiu B OTBET€ Ha MPEIbIAYLIMI BOMpOC.
[TpuBeauTe cTpyKTypHBIE (POPMYITBI IBYX APYTUX TAYTOMEPHBIX (HOPM.

3. CxemaruuHo Hapucyite Hacanky Juna-Crapka u oObsSICHUTE MPUHIMUI €€

IIPUMCHCHUA. Yro Takoe MOJICKYJIPHBIC CUTA U AJI1 YCTO OHU I/ICHOJIBBYIOTCH?



