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Pemienue 3axauu 11-1 (aBTop: CenoB U.A.):

[lon neiicTBHMEM a30THOW KHCJIOTHI METAJUIbl MPEBPAIIAlOTCS B HUTpPATHI (B
YaCTHOCTH, BUCMYT) JINOO KUCJIOTHI (B Y4aCTHOCTH, OJIOBO):
Bi+ 6 HNO; = Bi(NO3); + 3 NO, + 3 H,O
Sn +4 HNO; + (x-2) H,0 = SnO,-xH,0 + 4 NO,
(0onycmuma 3anuce npooykma H>SnQO3)

[Ipu HarpeBaHUU W HUTPATHI, U KUCIOTHI OYIyT pa3iararbcs 10 OKCUIOB, a B
cllyyae HaMMEHEe aKTHBHBIX METAJUIOB — 0 cCaMUX MeTauioB. Cpeld METaioB U
ux okcusioB mipu 350 °C meperonsiercst Tosbko ptyTh Hg. Ee cepOckoe Ha3BaHue —
KuBa (BCIIOMHUTE ‘“KUBOE cepedbpo’). OHa oOpasyercss mpH pa3ioKEeHUH OKCHJA,
KOTOPBIN 00pa3yeTcsi U3 HUTpara:

Hg +4 HNO; = Hg(NO3), + 2 NO, + 2 H,O
2 Hg(NOs), =2 HgO +4 NO, + O,
2 HgO=2Hg+ O,
(o6veounennoe ypasuenue 2 Hg(NO3), = 2 Hg + 4 NO, + 20,
3acyumuleaemcs Kak 08a 8epHblX 0moenvHbulx — 1 6an)

MaccoBas gons pryta B obpasiie 0.61/5-100% = 12.2%. 3nauuT, Ha Kaiaj
npuxoautcs 100% —49.0% — 23.4% — 12.2% = 15.4% maccsl.

3HAuUT, B KOXKJI0M U3 pacTBOpoB coaepkutcs 0.49-5 =2.45 r busmyra, 1.17 1
onoBa, 0.77 r xkamasg u 0.61 T >KUBHIL.

Conu BUCMyTa W OJIOBAHHASI KUCIOTA MPU MPOKAJUBAHWUU Pa3NararoTcs [0
OKCH/JIOB:

4 Bi(NO3); =2 Bi,03 + 12 NO; +3 O,
SnO;,-xH,0O = SnO, + xH,0

[Ipu noGaBnmeHun ropsuedl BOABI K a30THOKHUCIOMY pacTBOPY B OCaIOK
BBITIAJIACT HUTPAT BUCMYTUJIA — MPOAYKT THAPOJIM3a HUTPATa BUCMYTA, KOTOPHIN
TOKE pa3jaraercs npu HarpeBaHUM JI0 OKCHUJIA:

Bi(NOs); + H,O = BiONO; + 2HNO;

4 BiONOs =2 Bi,03 +4 NO, + O,
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PTyTh BO BTOpOM ciiydae ocTaercsi B pacTBope B BuIe HuTpara. [lockonbky
TBEpAbIE OCTATKX UMEIOT Pa3HbIE MACCHI, TO BO BTOPOM CIIy4ae B pacTBOPE, 110 BCel
BUJIMMOCTH, OCTAETCA €1Ie OJUH MeTasul. B mepBoM ombITe 3TOT METAJIII HAXOAUTCS
B CYXOM OCTaTKe B BHUJE OKcuja JMOO mpocToro BemiectBa. Ero macca paBHa
Pa3HOCTHU MacC OCTaTKOB mocie npokanuBanus: 4.969 — 3.709 = 1.26 . Ona He
COOTBETCTBYET MaccaM METAJIOB, 3HAYUT, 00pa30BaJICS OKCHU/I.

N3 2.45 r BucmyTta nonyvaercs 2.73 r Bi,0O3, au3 1.17 r onoa — 1.49 r SnO,.
Cymma tux macc —4.22 T — 0oJIbIIie MacChl 0CaiKa BO BTOPOM OIIBITE. DTO O3HAYAET,
4TO OKCHJI Maccoil 1.26 T oOpa3oBaics He U3 Kajas, a U3 Jpyroro Metrauia. JTo He
MOXKET OBITh OM3MYT, TOCKOJIbKY €ro Macca OOJbIle MacChl OKCHUIA. 3HAUUT, 3TO
osioBo. Ecniu u3 1.17 1 onoBa o6paszyercs 1.26 r okcuaa cocraBa X,0,, To M (0510Ba)
= 1.17/(1.26 -1.17)-8n = 104n r/mMonb, OTKyAa NMpu n = 2 MOJy4aeM, YTO HaIle
OJIOBO... CBHHEINl. B cepOCKOM sI3bIKe, KAK U B HEKOTOPBIX APYTUX CHaBSIHCKHX
A3BIKAX 9TO JIEUCTBUTEIHHO TaK.

Pb +4 HNO; = Pb(NOs), + 2 NO;, + 2 H,O
2 Pb(NO3), =2 PbO + 4 NO;, + O,

Ecnu npenmnonoxuts, 4To OM3MYT 3TO BCce-Taku BUCMYT Bi, Torma u3z 0.77 T
kasiast mosryvaetcs 3.709 —2.73 = 0.979 r okcuna. M (xanas) = 0.77/(0.979 — 0.77)-
8n = 29.5n, uyto moxeT coorBeTcTBOBaTh Co, Y, Sn u ux oxkcugam CoO, Y03 n
SnO,. OgHako y TEpBBIX JIByX JJE€MEHTOB HHUTPAThl HE OyIyT KOJIMYECTBEHHO
TUAPOIU30BATHCS U 00Pa30BBIBaTh 0CAJ0K, TOITOMY Kajiaj] — OJIOBO.

Jlerypa — cruiaB (CpOJHU CJIOBY “IErUpOBaHUE’).

Cucmema oueHueanusin.

1. | CuMBOJT Ka)XJ0TO M3 DJEMEHTOB (BHE 3aBUCHUMOCTH TOTro, K | 9 DajioB
KaKOMY CJIOBY OHU OTHECEHbI) o 1.5 Oania
MaccoBblI€ 1011 JIeEMEHTOB o 1.5 Oama
2. | YpaBHeHus peakiuii nmo 0.5 6anna 5.5 6an10B
3. | BepHblii nepeBoj 0.5 daqa
HNUTOI'O: 15 6ay10B
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Pemienue 3axaum 11-2 (aBTopbl: PeoxkTrcroBa A.B. u Joaxenko B.J1.)

1. TIlpycckuii cunwmii, GepiauHCKas Na3ypb, TypHOylIeBa CHHb — 3TO Ha3BaHUS
CUHETO KpacuTensi, 00pa3yronierocs mpu CMEIEHUH pacTBOpOB conel xkenesa(ll) u
KpacHOUM KpoBsHOU comu, uwiu cojer xene3a(lll) u xénroit kpossinoit comu. [lpu
KUTITYEHUH B IMIENOYHOW Cpele MPOUCXOJUT BOCCTAHOBICHUE IIMAHUIHOTO
komruiekca sxene3a(lll) mo x€nroit KpoBsiHOM conM (BElIeCTBO A) C BbIIEICHUEM
kuciopona. Ilpu oOe3BokuBaHuM A moTeps Macchl cocrtaBisieT 12.8%, uyto
MO3BOJISIET OMPEAETUTH MOJIIPHYIO MACCy 3TOTO COCIUHEHUS:

w(H,0) = 2222 — 0128 => M =18.0n2 =122625n
M w

18.0n+

npu n =3 M = 368 r/moiib, uTo cooTBeTcTBYET MOIsipHOU Macce Ku[Fe(CN)g].

Torga coctaB A — K4[Fe(CN)g]-3H,O.

[Ipu paznoxennn Ky[Fe(CN)s] B ycCloOBHSIX JIWHAMHUYECKOTO BaKyyma
BBIJICIISICTCS SIIOBUTHIN ra3, MPOCTOE BEIIECTBO U coiib. BepositHo, conb C — 310
HHAAHWU] KaJdus, T.K. IPYTUE COJU KaJIus OXKUIATh CIO0KHO. B yCcroBUsIX pa3iioxeHus
MOXKHO OXKUJaTh oOpa3oBaHusi MpocThix BemiecTB Ny, C u Fe. Bzaumoneiictue
ATOTO MPOCTOTO BelecTBa ¢ ra3oM D mpuBoUT K 00pa30BaHUIO MPOCTOTO BEIIECTBA
F u BemectBa E, npuuém macca E Manio ominmyaercst OT MacChbl MPOCTOrO BEIIECTBA
B, uT0 BO3MOXKHO B ciiydae 00bIon MoJispHOM Macchl B, Takum o6pazom, B — 310
xkene3o. Torga D — sto aunman CoNo.

B pacuére Ha k aromoB xene3a B (popMysibHOU eauHuUIle, MoJsipHas Macca E
paBHa:

M(E) = k-55.845-1.072 = k - 59.866

ITpu k = 3 M(E) =179.60 r/monb, uTo cooTBeTCTBYeT coenuHeHuto FesC -
LEMEHTHUT.

Torma npocroe BemecTBo F — 310 N».

N3  10.00r K4Fe(CN)]-3H,O  makcuMaJlbHO  MOXHO  TOJYYHUTH
5.70/0.8=7.125r BemectBa G, Torna M(G)="7.125/10.0-422 =300 r/momnb
B pacueTe Ha | arom jxene3a Ha GopMynabHYIO enuHuIly. B coctaB G, BEeposSTHO
BxoasaT CN-, Na, a30TrcTas KHCI0Ta B KUCIION Cpeie MPOSBISET OKUCITUTEIIBLHBIC
CBOICTBA, O Y€M CBMJIETEILCTBYET BBIJEICHUE AMIIMAaHA, B cocTaBe G MOXHO

okuaaTh Fe*. JIns BBIAEIAIONMXCS U3 PacTBOPA OCAIKOB BO3MOXKHO BKJIIOYEHHE B
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COCTaB MOJICKYJI BOJBI. I[HH Hon60pa cocCTaBa H€06XOI[I/IMO YYUTBIBATH
3J'ICKTpOHCI?ITp&JIBHOCTI: COCOIMHCHU:. BeraucnenHnon MOHﬂpHOﬁ MacCcCcC

COOTBeTCTBYET nuruapar Hutpomnpyccuaa Hatpus Nax[Fe(NO)(CN)s]-2H,O.

A B| C D E | F G
Nay[Fe(NO)(CN)s]
K4[F€(CN)6]3H20 Fe | KCN C2N2 F€3C N2 0] 051
Naz[Fe(NO)(CN)5]2HzO

2. YpaBHeHMH peaKkuMH:
1) K4[Fe(CN)e]-3H,0 = K4[Fe(CN)s] +3H,0
2) K4[Fe(CN)s] =4 KCN + Fe + C,N,
3) 6 Fe+ N, =2 Fe;C+ N,
4) 2 K4[Fe(CN)s] +4 KNO, +4 H,SO4 =
=2 Ky[Fe(NO)(CN)s] +4 K»SO4 + CoN; +2 NO+4H,0
5) 2 Cu[Fe(NO)(CN)s] +4 NaHCOs =
= (Cu(OH)),CO; + 2 Nay[Fe(NO)(CN)s] +3 CO, + H,O
3.  Ilpu paznoxkeHuy B TUIVIE MO KPBIIIKOW ra3000pa3Hblii TUIIMAH YIETYUYMBAETCs HE
MIOJIHOCTBIO M YaCTUYHO pEarrpyer C JKelIe30M. PaccMOTpuM JTaHHBIN IPOLECC Kak
TMOCJIEIOBATEITBHBIN: CHAYaJ1a IPOTEKAET p-yua 2, 3arem p-yua 3. B xone p-yuu 23 1.000
KEJTON KpOBsIHOM commu oOpasyercst 151.6 mr xemeza u 707.1 Mr 1piaHuIa Kaiwis, T.e.
858.7 r. IlycTh X M 5kerie3a BCTYITIIM B PEaKIUIO UITMaHOM 10 p-yuu 3, Toraa macca FesC
coctaBut 1.072 x, a Macca TBEpIOro OCTarka pa3IoKeHUsI COCTaBUT:
858.7+0.072x =867 mr=>x~= 1153 mr
torna m(KCN) = 707.1 mr, m(Fe) = 151.6 — 115.3 = 36.3 mr, m(Fe;C) = 123.6;
o(KCN) = 81.6 %, w(Fe) = 4.2 %, w(Fe;C) = 14.2 %.

Cucmema oueHusanu:

1 | Ykazanue Ha HaM4Ke JKejie3a B coemaeHn A — 1 Gai,
BemectBa A — G no 1 6amy, 8 6as10B
be3 obocHoBanust — 0 GaioB
2 | YpaBuenus peaxmumii 1 —5 o 1 6amty 5 6a/u10B
ecu xomsi Obl 0OHO B8eWeCmBO YKA3AHO HeBepHO Wil He YKazano — ()
baos,

Hesepro paccmasnennvie koappuyuenmol — 0.5 banna

3 | Pacuér cocraBa cmecu 2 basu1a
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UTOTO: 15 6aswios |
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Pemienue 3agauu 11-3 (aBrop: Epemun B. B.)
1. Cons (Ci3H2,COO):M,
o(M)=MM)/ (MM) +2-227) = 0.198),
M(M) = 112 r/momb — kaammii Cd.

Okcup R0,

®(0)=16n/(16n+2M(R))=0.288,

M(R) = 19.8n, npu n = 4 nonyuaem M(R) = 79.2 r/monb — cenen Se.

BemectBo X — cenenna kaamus CdSe.

BemectBo Y — cynbdua kaamus CdS.

Ypasuenue peaxyuu:

(Ci7H33C0O0),Cd + CsH;7SH = CdS + C,7H33COOH + C,7H33COOCsH; 7.

2. duanovacrum = danpa T 2losonouu

logonowen = (7.6 — 2.7) / 2 = 2.45 um

Yucino cnoés: 2.45/0.35="17.
3. a) Peaknus umeer 0-it mopsinok: 1(¢) = I — kt.

IIposepsiem: k/ly = (1 — 0.76) / 200 = (0.76 — 0.40) / 300 = 0.0012 mun""

0) I(r)/1,=0.5. t=0.51y/k=0.5/0.0012 =417 mu=n.

B) I(¢)/I) = 0. t=1/k=1/0.0012 =833 muH.
4. Bpewms momypacmaga oOpaTHO IPOMOPIIMOHATEHO KOHCTAHTE CKOPOCTH:

tin=0.50/ k.

JIisi BpeMeHH Toiypacriajga MOKHO 3allicaTh ypaBHCHHE THIIA ypPaBHEHHS

AppeHnyca, HO C TPOTHUBOTIOIOKHBIM 3HAKOM:
In ¢, = const + E,/(RT)

Ortcrona:

E (1 1
Int, ., (T)=Int,,(298) + 4| —— —
nt,(T)=Int,(298) R(T 298)

NI

E (1 1
t,.(T)=t,,, (298 4 ———
1/2( ) 1/2( )eXP|:R (T 298):|

rae tip =417 mun !, E, = 60000 J{/MOIb.
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T,K [t,vun | T,K |(¢t,mMmun| T,K |t,Mun| 7T,K |7, Mun
310 | 1633 | 321 73.5 331 37.3 341 19.7
311 151.5 | 322 68.6 332 34.9 342 18.5
312 | 140.7 | 323 64.0 333 32.7 343 17.4
313 | 130.6 | 324 59.7 334 30.7 344 16.4
314 | 1214 | 325 55.8 335 28.7 345 154
315 | 1129 | 326 52.1 336 27.0 346 14.5
316 | 105.0 | 327 48.7 337 25.3 347 13.6
317 97.7 328 45.5 338 23.7 348 12.9
318 90.9 329 42.6 339 22.3 349 12.1
319 84.7 330 39.8 340 20.9 350 11.4
320 78.9
OTBeThI.

1. X - CdSe, Y — CdS.

2.7 cnoes.
3.a)0.0) 427 mun. B) 833 MuH.
4. CM. Ta0bnuiy.

Cucmema oueHusanus:

dbopmyna X — 3 6amna (6e3 pacuema — () 6annos),

us Hux 1 6ann —3a Cd, 1 6ann 3a Se, 1 6ann 3a CdSe
dopmyna Y — 1 6amr (pacueT He TpeOyeTcs) 5 6ansioB
ypaBHEHHUE peakiuu — 1 6an

(npunumaemcs oadice 8 oouem sude, ¢ R u R')

TOJIIMHA 000JI0UKH — 1 Oayut

2 daj1a
YUCJIO CII0EB — | Oamt
a) OPSAJIOK PEaKIMU C BBIBOAOM WJIM MOATBEPKACHUEM — 2 Oasuia
oe3z pacuema — 0 bannos
(bes p ) 4 0a11a

0) Bpems nontypactiana — 1 6amnn (6e3 pacuema — 0 6a1108)
B) BpeMsi OKOHYaHUs cBeueHus — 1 6am (be3 pacuema — () 6annog)

Wnest o Tom, 9TO ¢, OOpaTHO IPOMOPIIMOHATBHO k — 1 Gast
dopmyna i pacuera ¢1,, Ha OCHOBE YpaBHEHUS
Appennyca — 1 6amn 4 0as1a
[IpaBunwHOE 3HAUCHUE t)/, — 2 Oasa.
Jloboui omeem 6e3 pacuema — () bannos.

Hroro: 15 6aa0B
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Pemenue 3axauu 11-4 (aBTop: baxtun C.I.)

[Ipexxne Bcero, CTOMT OTMETUTh, UTO JIJIsi PEIICHUSI 3a/la4ll COBEPILECHHO HE
00s3aTEIbHO UMETh JICTabHBIC MO3HAHUS B 00JIACTH MEXaHU3MOB; K MPABUIbLHBIM
OTBETaM HYXHO MPHUXOIUTH JIOTMYECKH W UCIOJIb30BaTh JaHHBIE OTBETa Ha
KOHKPETHBIN MyHKT B TOCJIEAYIONIUX MyHKTaX.

1. AnkunbHble rpynnel Ry KapOOKaTMOHHOTO  IeHTpa  OO0JanaroT
AIIEKTPOHOIOHOPHBIM WHYKTUBHBIM b dexToM. Kap6okatuon —
AIIEKTPOHONEPUITMTHAS YACTHUIIA, TIOITOMY, YeM OOJIBIIIEe TAKUX TPYIII, TEM 0oJiee OH
crabmien: CH;" <MeCH," < Me,CH' < Me;C".

2. Crepuueckas 1OCTyITHOCTb yIjiepoja B cyOcTpare ymeHblnaercs B paay: CHi—
Hal > MeCH,—Hal > Me,CH-Hal > Me;C—Hal, 3HauuT 3TOT psJl XapakTepusyer
M3MEHEHHE PEaKIIMOHHON crocOoOHOCTH B Sn2-peakiusax. M3 m. 1 ycToWuuBOCTH
kapOokarnoHa Bo3pactaeT B psagy: CHs;—Hal < MeCH,—Hal < Me,CH-Hal < Me;C—
Hal, 3HauuT 3TOT psii XapaKTepu3yeT U3BMEHEHHE PEaKIIMOHHOM criocoOHOCTH B SN 1-
peaKIusx.

3. B crpyxkrype s¢upa R'-O-R? no nannev ciekrpockonuu IMP 2 Tuna atomoB
H B coorHomennu 1:3; oueBHMAHO, 3TO MeTHI-mpem-0yTuiaoBeii a3¢up CH;—O—
C(CHs);3. ITockonbKy B yCIOBUM TOBOPUTCS, YTO peakiusi BuiibsiMcoHa poTeKaeT
o Sy2-MeXaHu3My, a B 1. 2 Mbl YCTaHOBUJIH, UTO TaKO€ 3aMeleHne OyneT ObicTpee
nporekats s CHs;—Hal, wem nns Me;C—Hal, To ontumanbHBIN MyTh CHHTE3a

BBITTIAOUT TakK:

HBr
H;C—OH —— H3C—Br

Na -+
Son e N o

Ecinu B mepBoil 1 BTOPOM CTaausIX MMOMEHATh COUPTHI MECTAMH, TO METHJIAT-

3

aHWOH, TIOJIYYCHHBIM W3 METAHOJA, HE CMOXET HYKJICO(UILHO aTaKoBaTh mpemni-
OytunopoMus (M. 2), MOITOMY MPOU3OUIET peakivs OTIICIUICHUS] W TOJYyYUTCS

U300y THUJICH.
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HBr
> OH > %Br
>— + H3C-OH
Na -+

HsC-OH —— H3C-O Na
4. Ilpu HamucaHuu CTPYKTyp He TpeOyeTcsi MIyOOKMX 3HAHUN CTEpEOXUMUM;
HY’>KHO BHHUMATEJIbHO CJIEAUTHh 3a IEPEMEIICHUEM CBSI3€d U 3aMECTUTENICH 10
HayaThIM I1abnoHam. Ha nmocnenneit ctaauu, COMIacHO yCJIOBUIO, HY’KHO IPOBECTH

MHBEPCHIO — aTaKy HYKJIEO(HUIOM C THUIOBOM CTOPOHHI K Br.

H :
H A CHs Br —C=8r _ () —Br  CHO — (n)
= H3C = | = —_—
Ph Br — C—=C,Hs ——C,Hs  Sn2 ———C,Hs
- MHBEpCcus

CaHs z

5-6. M(R*Br) = 79.90/0.5919 = 135.0 r/moinb; M(R?) = 135.0 — 79.9 = 55.1 r/mo1b.
O603naunm R* kak C,H,, py 5TOM €IMHCTBEHHBIN Pa3yMHBIN BADHAHT I10JTy9aeTCs,
xorgax =4 u y =7, 1.e. R’Br = C4H;Br. Crenens nenpenensuoctu 6pomuna C4H;Br
— 1 (onna C=C cBs3b WK OAUH HACBHIIEHHBINA HUKI). C y4€ToM TOro, 4To OpoMHM L
obeciBeunBaeT OPOMHYIO BoAy, ImoaxoauT BapuaHT ¢ C=C cBsa3pro. CyiiecTByeT 8
TaKUX U30MEPHBIX OpoMOyTEHOB (0€3 yuéTa CTepEOn30MEPHH ):
N N
e als el N s E ke

v v

B
| I ]] \'A Vil VIl

R3Br
[Ipu »TOM reomerpuyeckue u30Mephl (M0 YCIOBHUIO) MOTYT WMETh TOJBKO
momMepol I, V u VI. Ognako BunwiranoreHuasl I u VI uHepTHBI B peakiusix
HYKJICO(PIITFHOTO 3aMEIICHHUS, IO3TOMY TTOJXOANT TOJBKO 1-OpomOyTeH-2 (n3omep V).
1-bpomOyTeH-2 ABISETCS ATTMITAJIOTEHUIIOM — TaKUE COSAMHEHUS XOPOIIO
BCTYNAIOT Kak B peakuuu Sy1 (Oraromapsi 00pa3oBaHUI0 YCTOMYMBOIO aJUTHIIBHOTO
KapOOKaThoHa), Tak U B peaknuu Sy2 (Omaromaps CTaOWIM3AIUU TIEPEXOTHOTO
COCTOSIHUSA 32 CUET COMPSKEHUS C T-CBs3b10). J{st Sy1-peakiuu JJOru4HO 0XKHU1aTh

06p&30BaHI/I}I OoJIBIIIETO  YHCIIa IMPOAYKTOB, ITIOCKOJIbKY aJUIMJIbHBIA  KaTHOH
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HECUMMETPUYHBIN, U HYKJIEO(DUIT MOXKET aTaKoBaTh JIO00M U3 ABYX MOJIOKUTEIHHO
3apsOKEHHBIX aTOMOB yriepoaa. Torma peakmust ¢ AgNO; B cmecu nuokcan/H,O
unét mo mexanmMmy Syl (cepebpo «oTpwiBaeT» atoM OpoMa HW TIpEeBpamacT
UCXOJHBIN Opomua B kapOokaTtuoH). Uto kacaercs peakiuu ¢ NaNO, B DMF, To
OHa TPOTEKAeT MO SN2-MEXaHU3My U MPEACTABIAECT cO00i OOBIYHOE 3aMeIleHHe
Opoma Ha Hutporpynmy. Jlajgee ciemyeT BOCCTAHOBJIEHHE HEIMPEAEIbHOTO
HUTPOCOEAUHEHHUS A 10 HACBIIIEHHOTO aMrHa B.

Bepuémcs Temepr Kk peakumu 1-OpomOytena-2 ¢ AgNO, B cmecu
muokcan/H,0. Kak yxe ObUTIO CKa3aHO BBIIIE, JJIS aJUTHJIBHOTO KaTHOHA, KOTOPBIN
obOpazyercs u3 1-0pomOyTeHa-2, CyIIeCTBYET JIBE PE30HAHCHBIE CTPYKTYphl. Torna
OoHM 00e OylyT NpPUBOAWTH K COOTBETCTBYIOLIMM MPOAYKTaM 3a CYET aTaku
Hykiaeopuiamu. B ycnoBuu ropoputcs, uto C, F u G sSBASIOTCS CTPYKTYpPHBIMU
M30MepaMH BeliecTBa A. 3HAYUT, OAHO HUX HHUX MOXET OBITh H30MEPHBIM
HUTpOcoenuHeHueM (3-HUTpoOyTeHOM-1), a Apyrue JABa BEIIECTBA, MO-BUIUMOMY,
OTHOCATCSL K APYroMy KJacCy COEIMHEHHH. B CTpyKType HUTpPUT-aHMOHA €CTb,
MIOMHUMO a30Ta, BTOPOW HYKJICO(UIIbHBII HEHTP — aToM Kuciiopoaa. Toraa JoruyHo
CeNIaTh BBIBOJ, YTO ATH JIBA MPOAYKTa 00pa3yroTcs 3a CUET aTaku KapOOKaThoHa
KHCJIOPOJIOM HUTPUT-aHUOHA. VICX0 U3 POIYKTOB TUIPUPOBAHUS ITUX YETHIPEX
M30MEPOB, MOXKHO MPEATON0KUTh, uT0 G sBisieTcst 3-uutpoOyreHom-1, a C u F —
M30MEpPHBIMH aNKUIHUTpUTaMHu. IIpu 3ToM mo ycnoBuro miss C cymiecTBYIOT
reoMeTpu4ecKue u3oMepsl, a aiis F — sHaHTHOMEpBI, YTO MO3BOJSET OJHO3HAYHO
MpUNUcaTh OyKBBI KOHKPETHOU CTPYKTYpE.

[Ipu ucuepmnpiBaroieM THAPUPOBAHUM TONyYeHHBIX HUTpUTOB F u C Oymyt
00pa30BbIBaTHCSl HE AMHUHBI, KaK B ciiy4yae A, a cnupThl. [IOCKOIbKY TOUHO TaKUE e
CIUPTHI NOJIy4yaroTcs npu ruapupoBanu D u E, To MOXHO nipeanonoxuts, yto D
nu E SBIAIOTCA COOTBETCTBYIOUIMMM HENPEIACIbHBIMU CHOUPTaMHU, KOTOPbIC

o0pa3yloTcs B pe3ysbTare aTaku BOjbl KaK HykKjieo(duiia Ha KapOOKaTHOH.

36



A~ - //*kyJT02<—NEN£&L AN

Pd DMF 3
- AgBr
Ag+
Q J Syt
NO, + + H,O
o " IS
F c D
HzlPd HzlPd Nozl HzlPd HzlPd
OH OH NO, NO> OH OH
+
I H A G H |
H,|Pd HzlPd
NH, NH,
/\) +/K/
B J

[IpeumyiiecTBeHHOE 00pa30BaHUE HUTPOCOEAUHEHUS B YCIOBUSX pPEAKIUU
SN2 M aNKWJIHUTPUTOB B YCJIOBHUSX peakuuud Syl MOXKHO OOBSICHHUTH C MOMOILIBIO
OpUHIMNA KECTKUX M MATKUX KuciaoT W ocHoBaHuil (PKMKO). Ilo nmpunuummy
KMKO, KECTKHE KHUCIOTBI NPEUMYIIECTBEHHO PEarupyrT C KECTKUMU
OCHOBAaHMSIMH, a MATKHE KHUCIIOTBI — C MATKHMH OCHOBaHUsAMH. B HUTpUT-aHHOHE
aroM Kuciopoaa sBisgercs Oosiee KECTKUM, a aToM a3zora — Ooyiee MATKUM
HYKJICOPMIBHBIM IIEHTPOM (T.€. ocHoBaHHeM JIbtonca). B To sxe Bpems kapOoKaTHoH
aBisgeTcst Oonee KECTKUM sJekTpoduiom (T.e. kuciaoroi Jletomca), yem arom
yIiiepoa, CBsi3aHHBIM ¢ OpomoM B ankwiranorenuae. [loatomy B Sn2-peakiuu
MPEUMYIIIECTBEHHO O00pa3yeTcs HUTpOCOeAuHeHue, a B Syl-peakium —
ANKUITHUTPUTBHI.

Cucmema ouernuearnusia’

1. | BepHnbiii psin ycroitunBocT KapOokaTnoHOB — (.5 6aa 0.5 6anaa
2. | BepHoe cooTHeceHHE psAIOB YCTOMYMBOCTH KaTMOHOB Mexnay | 0.5 0ania
Mexanuzmamu — (.5 Gaia
3. | CtpykTypa MeTmiI-mpem-0yTriioBoro s¢upa — 1 6amn 3.5 daquna
Cxema TpéxcraauitHoro cuuresa — 1.5 6anna

CrpykTypa npoaykra, oOpa3yronierocss npu 3amMeHe CIHPTOB
Mectamu — 1 Gasn

4. | [IpaBunpHas pacCTaHOBKA 3aMecTUTENEH B 4 CTpyKTypax — no | 3 0asia
0.75 Ganna
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5. | Monexynsapaas popmyna R*Br — 0.5 6amna 6.5 6ass10B
Crpykrypnas ¢popmyna R*Br — 1 Gamn

Crpykrypabie popmynsl A —J — 1o 0.5 Gama
6. | YkazaHue MEXaHH3MOB peaKUn 1 6ana
R*Br ¢ aurpuramu — 110 0.25 Gaiia

OObsicHeHne 00pa30BaHUs PA3TUYHBIX MPOTYKTOB C MOMOIIBIO
npunnumna XKXMKO — 0.5 6amna

HUTOI'O: | 15 6anaoB

Pemenue 3axaum 11-5 (aBTop: I'apkyian U.A.)

1. Peaknusa anetmnena ¢ HCN pma€r axkpwiIoHWTpun A, KOTOpPBIM 3arem
B3aMMOJICHCTBYET C METAHOJIOM B MPHUCYTCTBUU KHUCIIOTHI, AaBas MeTuiakpuiar B.
Ha 3Tu npoayKThl Takke MOKHO BBIMTH € IIOMOILBIO 33JJaHHOM B yCIIOBUU MacCOBOM
nonu yriepoga B B. Monsipnas macca M(B) = 12.01:1/0.558 = 21.5-n r/monb, rae n
— 4ucio aroMoB ymiepona B B. Mcxons u3 cxemsl ero monydyeHus, B noimkHO
comepxarb 4 aroma ymiepoaa (ABa u3 auerwieHa, oquH u3 HCN, emé onuH u3
MetaHoisa), Torga M(B) = 86.1 r/monb. Jlanee HecliokHO MOm00OpaTh OpyTTO-

bopmyny C4HeO,, oTKyna yxe MOXXKHO yCTaHOBUTH CTPYKTYpbI coeiuHeHuid A u B.

CH30H OCH
He=CH N ey AN
CUC|2 A H2804 o)

t B

B npucyrcreun xiopuga menu(l) u NH4Cl aunerunen numepusyercs, naBas
BuHuianeruiaeH C. Ha 3To ykaspiBaeT oTHOcUTENbHAs IIOTHOCTh C MO BO3AYyXY,
orkynra M(C) = 1.8:29 = 52.2 r/Monb, 4To B 2 pasza OoJbllle MOJSIPHON MaccChl
anerniieHa. llocnemyromee cenektuBHOe rTHUapupoBaHne cBa3u C=C Ha
OTPABJICHHOM MaJUlaJlueBOM KaTaiauzarope naét 1,3-Oyramuen D. [lanee wunér
HETpPUBUANIbHAS pEaKIs oKuciaeHus: kuciopoaoM B mpucyrctBuu CuCly. Omgnako
npuBeACHHas B ycioBuu OpyTro-dopmyna E BmecTe ¢ ykazaHuem Ha TO, YTO 3TO
BELIECTBO — TETEPOLUKINYECKOE, MO3BOJSIET MPEANOIIOKUTh, YTO 3TO (ypaH.
JlomomHUTENBHO HAa 00pa3oBaHue (hypaHa yKa3bIBaeT XapaKTePHBIM OUITMKITNYECKUN
(parMeHT ¢ MOCTHUKOBBIM aTOMOM KHCJIOpOJa B CTPYKType KaHTapujuHa. Takoi
CTPYKTYpHBI (PparMeHT MOXHO TMOJIy4YuTh M0 peakuuu Jlunmbca-Anbaepa ¢

¢dbypaHoM B KauecTBe AUEHO(DUIA.
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cuCl  __ H 0
HC=CH NH,ol N\ Pd/BZSO4 e CuCI2,2H20 Q
XWUHOMNWH 100 °C E

B3anMonelicTBre yKCyCHOW KHCIIOTBI ¢ OpOMOM B MPUCYTCTBUH (ocdopa ¢
MOCJENYIOIUM THAPOIU30M NaéT OpomykcycHyro kucnory F (peakuus Iems-
®donbrapaa-3enunckoro). Jlamee npu AEHCTBUM TUAPOCYIbPUAA MPOUCXOIUT
3aMelleHne OpoMa Ha THOJBHYIO rpynny. [lonydeHHas MepkanToyKCyCHas KUCJIOTa
G srepuduimpyercs MeTaHoioMm ¢ oopa3oBanueM cioxuoro 3¢upa H. Ctpykrypa
H taxxe moarBepskmaercs mo maccoBoit mone cepsl: M(H) = 32.07/0.302 = 106.2
r/MoJb, 4TO coOoTBeTcTBYeT OpyTTo-Popmyine C3HeO,S. 3atem H nykneoduiabHO
npucoenunsiercs o C=C cBs3u METUIAKpUIIATa, aKTUBUPOBAHHOMN COMPSKEHUEM C
AIIEKTPOHOAKLENITOPHOM  CIOKHOA(UPHOW  Tpynnod  (MpUCOEAUHEHHE IO
Muxasmio). [lomydennsiii npoaykr I mpu karanm3e OCHOBaHHEM MUPUIAMHOM
KOHJIeHcUupyeTcs o J[ukMany B npousBogHoe Terparuapotuodena. Ctpykrypy I
MO>XHO YCTAHOBHUTH M HE 3Hasl ITUX PEaKIui, TaKk KaK B YCJIOBUHM YKa3aHO, 4TO Ha

CTaJIUM KOHACHCALMU BBIACIACTCS METAHOJ], a CTPYKTypa IIPOAYKTa TAaKkKe

IIPUBE/ICHA B YCIIOBUHU.

1) Br OH NaHs OH cH,0H OCHj
CH3CO,H — 2 Br/ﬁ( —_— HS/ﬁ( =2 HS/\H/ —
P(kpacH.) o} H,0 o} H2S0, o}

2) H,0 F G 65 °C H

_~_OCH; o 0
/\g H coJ\/SWOCHs Py ° OCHs
3

Py 110 °C
I 0 CH;OH S

B3anmoperiictBue OTKphITOro B ycimoBuu coenrHenus ¢ NaCN B npucyTcTBun
NaHSO; B BonHOM pacTBope a€T HUAHTUAPUH J, KOTOPBIN 3aT€M MIPU HarpeBaHUU
¢ POCl; nerunparupyercs B mpoaykt K. Ha aTo yka3siBaeT npuBeéHHas B yCIOBUU
opyrro-popmyna K, paznmuuume kotopot ¢ OpyTTO-QopMyNiol  MPOIYKTa
KoHAeHcauuu JlukmaHna pa3 cooTBeTCTBYET npucoeauaeHnio HCN u otmemnienuto
H,0. O6pazoBanue cBsa3u C=C ©MEHHO B ’TOM TOJIOKEHUH ITUKJIA OTIPEAeIsaeTCs e
OJTHOBpEeMEHHbIM conpsbkenuem ¢ rpynmamu —CO,CH; u —CN (a Ttakxke
MOITBEPKIAETCS CTPYKTYpO# KaHTapUJIMHA). Kucnorusiii TUAPOIU3

CIOXHO3(DHPHON U HUTpHIIBHOM rpyIi BemecTBa K 1aét aukapOOHOBYIO KUCIOTY
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L. Jlanee mpu HarpeBaHWM C TUOHWIXJIOPHUIOM MPOUCXOAUT J€TUApaTanus c
oOpa3oBaHHEM LUKINYECKOTO aHruapuaa M (CTpyKTypHbIH ¢parMeHT aHTHApUIA
NPUCYTCTBYET B KaHTapuauHe). Ha 3To Takke yka3bpIBaeT MacCOBOE CONIEp KaHHE
cepsl B M, oTkyza ero mossipHas macca M(M) = 32.07/0.205 = 156.4 r/monb, 9TO
Ha 18 r/mMonb MeHbIne, yeM MojsipHas Macca L. Bzammopeiicteue M ¢ dypanom
aBisgeTcs peakuuen Jlunbca-Ambaepa, B pe3yibrare KOTOpoil oOpa3yercs cMech
JIBYX CTEPEOM30MEPOB, OTIMYAIOIIMXCS PACIONIOKEHUEM JIBYX TMSTHUIECHHBIX
LIUKIOB B 9HOO- WIH JK30-TIOJOKEHUSAX OTHOCHTEIIBHO MOCTHKOBOIO aroMa
kuciopona. OnpenenauTb CTPYKTYPbI TPOTYKTOB IIOMOTaeT MPUBEIEHHBIN B YCIOBUU
npumep peakiuu Jwibca-Anbaepa Mexay 1,4-nu3aMeniéHHbIM JUEHOM U yuc-1,2-
JU3aMEIIEHHBIM JUEeHODUIIOM, B KOTOpPOW oOpasyercs JBa JUACTEPEOMEPHBIX
NpoaykTa. B Hamem ciydae cOOTHECEHHE MPOAYKTOB MexAy cTpykrypamu N u O
OCYILIECTBIISICTCS HUCXOAS M3 CTPYKTYphl KaHTapUAWHA, KOTOPBIA MOJTy4aeTcs B
pesyabTare ruapoaecyinbpypuszanmu N BomopoaoM Ha Hukene Penes. Ha atoit
ctaguu paspeiBatorcsa cBi3u C—S ¢ oOpazoBanmem cBszei C-H wu H,S,
OJHOBPEMEHHO C JTUM BoccTaHaBiuBaercs cBsi3b C=C. Takum o00pa3om,
TeTparuapoTHo(HEeHoOBbI (PparMeHT B coemrHeHUd N PacIoyioKeH TaM Ke, Ile U

MCTUJIBHBIC prrIHI:I B KaHTapI/II[I/IHe — TO €CTh B 9HOO0-TIOJIOKECHUH.

OCHs NacN _ Ho.] OCHs pocl,_ OCHy H0*
NaHso3 55°C 100°C
K
0
HO OH socl,
S
L
KaHTapunanH
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Cucmema oueHuearnusn’

1. | CrpykrypHbie popmyssl A — O no 1 Gamry

15 6anoB

NUTOI'O:

15 6ass10B
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