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3aoaua 11-1
Crpanu jesuk!'

CepOckuii xumuk ["aBpuiio Bpauap nusydan coctaB o0pasiia criaBa, K KOTOPOMY
ObLJ1a MPUJIOXKEHA ITUKETKA C HAAMKUCHIO O COIEPKAHUU B HEM YEThIPEX 3JIEMEHTOB:

"Jlerypa cangpxu 49.0% 6uzmyTa, 23.4% oinoBa, Kanaj v KuBy."

Xumuk pactBopui 10.00 r oOpasiia B M30bITKE KOHIEHTPUPOBAHHON a30THOM
KUCIOThI. [ToaydeHHbI pacTBOp pa3aeiani Ha IBE paBHBIC YaCTH.

[locne BhImapuBaHUsS TEPBOM TMOJIOBUHBI PAacCTBOpPA U JUIUTEIBHOTO
npokanuBaHus octarka npu 650 °C Obuto monydeHo 4.969 r TBepAOro mopourka
u otorHano 0.610 rxunkoctu, konaeHcupyromeics npu 350 ° C. Bropyto noJoBUHY
TOTO K€ pacrBopa ['aBpuio ymapuia 10 HEOONbIIOT0 00beMma, paz0aBuUil ropsiueit
BOJIOM M OT()UIIBTPOBAJ BhINaBIInii ocanok. Ero npokanusanue npu 650 °© C npuseno
K oOpazoBanuto 3.709 r© TBepAOro TMOpPOIIKAa, W BBIJACICHUIO TApOB,
KOHAEHcUpyronmxcs auib okoio 100 © C.

B pesynbrare aTux onbITOB ['aBpuiio yoeauics, 4To 4yucia Ha dTUKETKE BEPHBI.
1. 3anumwure CUMBOJIBI BCEX YETHIPEX AIEMEHTOB, U3 KOTOPHIX COCTOUT OOpasell.
HaiimuTe maccoBble JOJM JIByX JJIEMEHTOB (Kajaj W KUBa), HE yKa3aHHbIC Ha
ATUKETKE.

2. 3anumuTe ypaBHEHUS BCEX pEAKIMH, MPOTEKABIIMX B XOJI€ OIKC aHHBIX
OTBITOB.

3. Kak nepeBoautcs clioBo Jierypa?

' B nepeBojie ¢ cepOCKOro — “MHOCTPAHHbIN A3BIK™
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3adaua 11-2
B 1752 rony dpaniy3ckuii xumuk [Isep -Jxo3ed
Maxep oOHapyXuj, YTO MPH ATUTEITHHOM KHIITYCHUU
o0pa3siia « IpyCCKOr0 CUHET0» C paCTBOPOM THAPOKCHIA
KaJMs €ro CMHHMI LBET MCYE3aeT, a MOCJe OTACICHUS

Oyporo ocajika u3 ¢puibTpara Mnpu OXJIKICHUA MOXKHO

BBIJICJIUTH CBETJIO-KENTHIE KPUCTAJUIBI BEIIECTBA A.

B  Bakyyme BemiectBO A pasznaraercs Bacunék cunmit
B HECKOJIBKO cTaanii. Ha mepBoii cTainu mpoTeKaeT ero (nat. Centauréa-cydnus)
nosiHoe o0e3BoKMBaHME (p-yusa 1), ipu Oosiee BBICOKOW TeMIEpaTrype MPOUCXOIUT
JanbpHelIIee pa3iokenue (p-yusa 2) ¢ oopazoBanueM npocroro Bemectsa B, comu C
Y KpaiHEe AJO0BUTOr0 ra3za D, KOTOpBIM HMCHONB3YIOT B OPraHUYECKOM CHHTE3E
U B KQUECTBE  TOPIOYEro  raza Uil  CBapKh  TYTOIUIABKMX  METAJUJIOB.
[Ipu B3aumogeiicteun 1.000 r B ¢ u30bitkom D o6pazyercs 1.072 r E u npocroe
BemectBo F (p-uusa 3).

OO6paser BerecTBa A BBICYIIIIN B BAKyyMe, TOTeps Macchl coctaBmia 12.8%.
Janee uccnegoBanu pasioxenue 0e3BogHoro Bemiectsa. HaBecky maccoii 1.000 r
Harpeiad B MHEPTHOM arMocdepe B THUIVIE, 3aKPHITOM KPBIIIKOM, Macca TBEPAOTO
ocTarka cocraBuia 867 MrL.

[Ipu B3aumopeiicTBun A ¢ HuUTpUTOM Kanus B kuciod cpeae (HoSOs)
obpasyercsi a3 D u npyrue nponyktel (p-yus 4). K momydeHHOMY pacTBOpY
00aBUIM KOHIIEHTPUPOBAHHBIM PAaCTBOpP MEIHOTO KyIopoca, MpH STOM BBIMa
0CaZ0K, KOTOPBIA OTIEJIMIIM, TPOMBIJIM BOJIOW M BHECIHM B HACBHIIICHHBIA PacTBOP
ruapokapoonara Hatpus (p-uusa 5). Ilocrme otmenenus ocaaka W3 MOJTYYEHHOTO
pacTBopa W yrnapuBaHus QuibTpara 00pa3oBaMCh TEMHO-KpacHble KpucTawibl G.
N3 10.00 r A 6su10 IONTydeno 5.70 r G ¢ Beixogom 80%.

1. Omnpenenure BemectBa A — G, OTBET 0OOCHYHTE.
2. 3anumwure ypaBHeHuUs peakuuii 1 — 5.
3. Ompenenure MaccoBble JOJM BEUIECTB B  TBEPAOM OCTaTKE IMOCHE

IMPOKaJINBAHUA A B THIJIE 104 KprH.IKOﬁ.



3aoaua 11-3
Poxjienne, :KU3Hb U CMEPTh KBAHTOBBIX TOUEK
KBaHTOBHIMH  TOYKAMH HA3bIBAIOT KPHCTAJUTBI

TIOJTYTIPOBOJHUKOB HAHOMETPOBOTO pa3Mepa, 00iIagaromnime

CIIOCOOHOCTBIO K JIIOMUHECIICHIU Y. Mmuorue
CBETOM3JIYYaIOlMe KBAHTOBBIE TOYKU HMMEIOT JBYXCIOWMHYIO CTPYKTYpy — OHHU
COCTOSAT |3 sijipa (OMHapHOE BeniecTBO X) U 000m0ukn (OnHApHOE BEemecTBO Y).

Anpo X cuHTe3upoBaiu, HarpeBas B OKTajelleHe-1 cMech, COCTOSIIYI0 W3
MUpPHUCTaTa IByXBAJIECHTHOTO MeTajuia (Coib TETpaJeKaHOBOM KucioThl, 19.8 macc. %
MeTaiia) U okcujaa Hemeramna (28.8 macc. % kucnmopona). g crabunmzanuu
HAHOKPHUCTAUIOB B PacTBOp J00ABISUIM OJEUHOBYIO Kuciotry. llomydeHHbie
KBaHTOBBIE TOUKH OCAXIAJIH allE€TOHOM.

Jlnst HapanuBaHus 000J104kH Y BOKPYT siipa KBAaHTOBbIE TOUKU X PACTBOPUITU
B OKTajeleHe-1, 1T00aBuiIM osiear TOro k€ MeTajia, OKTaHTHOJ U HarpeBajid Mpu
300 °C, B pe3ynbTare 4ero MpPOUCXOIUI MEIJICHHBIH MOCIOWHBIA POCT 0O0OI0UYKU
BOKDPYT sjIpa.

1. VYcranoBute ¢opmynsl BemecTB X U Y, OTBET MOATBEPAUTE PACUETOM.
Hanummure ypaBHeHue peakuuu ooOpazoBanus Y.

2. [IuameTp NOJyYEHHBIX KBAHTOBBIX TOYEK COCTABUJ 7.6HM, a TUaMeETp sapa—
2.7 am. O6on04Ka cocTouT U3 ciioeB Bemectsa Y ToamuHou 0.35 uM. Onpenenure
YHCIIO CIIOEB.

[Tornomiasi CMHUN CBET, KBAHTO BbIE TOYKM NEPEXOAAT B BO30YKICHHOE
COCTOSIHUE W CaMHU HUCITyCKAalOT CBET, JJIMHA BOJHBI KOTOPOTO 3aBUCHUT OT pa3mepa
yactulbl. OJIHAKO, O]l IEMCTBUEM CBETa HAKaYK{, KUCJIOPOAA BO3IyXa WM MapoB
BOJIbl KBAHTOBBICE TOYKHU IOCTENEHHO pa3pylIaloTCs, MOITOMY HWHTEHCUBHOCTH
HCITyCKa€MOTO MMM CBETa YMEHBINAETCS CO BpeMeHeM. B Tabmwie mpuBenacHbI
JAHHBIE OJHOTO JKCIIEPUMEHTAa O 3aBUCHUMOCTH HWHTEHCUBHOCTH H3IIy4YECHHUS
KBAaHTOBbIX ToueKk [(f) or BpemeHu ([Jy — HadambHas WHTEHCUBHOCTB)

npu temneparype 298 K:



T=298 K
{, MUH 1/ 1
0 1
200 0.76
500 0.40

3. a) Cuuras, 4TO MHTEHCUBHOCTh M3Jy4YEHUS MPOMOPLHUOHAIbHA KOHIICHTPALUN
KBAaHTOBBIX TOYEK, HAWIUTE MOPSAOK peakuuu uxX pasznoxeHus. llonrBepaure
pacyeToM.

0) Haiinure Bpemsi, 32 KOTOPOE€ UHTEHCUBHOCTb U3ITyYCHUSI YMEHBIIUTCS B 2 pasa.
B) Uepes kakoe BpeMs CBEUEHUE IPEKPATUTCA COBCEM?

4. DHeprus axkTHUBallMM PEAKUUHU PA3JI0KEHUS KBAHTOBBIX TOYEK paBHA
60 x/[x/Monb. Beibepute mt00yro (LI€IOUMCIECHHYI0) TEMIIEpaTypy B JUana3oHe OT
310 no 350 K u mpu »3TOM Temmeparype HalaWTe BpeMs, 4Yepe3 KOTOPOe
WHTEHCUBHOCTb U3JTy4YEHHUSI KBAHTOBBIX TOUEK CHU3UTCSA B 2 pasa.

ﬂOl/lOJlHumefleCl}l MHCbODMauZ/l}Z

3aBUCHUMOCTb UHTEHCUBHOCTH U3IYyYEHHUSI OT BPEMEHHU:
kt=1o—1(t) 0-i1 mopsiAoK
kt = In(lo/1(¢)) 1-if mopsi oK
kt = 1/I(t) — 1/1, 2-i nopsaaox

3aBUCUMOCTb KOHCTAHThI CKOPOCTH OT Temrepatypsl:  In k&(T) = const — E,/(RT)

3adaua 11-4

B kunure II. Calikca «MexaHu3Mbl peakuii B OPraHUYECKONH XUMHUN»
OTMEYAETCS, UTO «... HyKJICOPUIbHOE 3aMELIEHUE Y HACBIIIEHHOT0 aToMa yIiepoaa
(Sn) uzyueno Gojiee neTanbHO, YeM PeaKIuy KaKkoro -0 Apyroro tuma». Bel yxe
HEOJHOKPATHO BCTpeyalin Takue peakuuu. Hampumep, 3Hakomblii Bam cuHTes
cnuproB u3 ankuiranoreauaoB HO™ + R—Hal — HO-R + Hal™ u apyrue cxonnbie
B3aumoyencTBus obmero suaa Nu™ + R;C—X — Nu—-CR; + X

JleranpHble WCCIEAOBAaHUS IMOKa3ajdd, YTO HMMEKOTCSA JBAa OCHOBHBIX BHUJA
peakuuii Sn. IlepBbiii Bua (MexaHu3aM Sn2) BKIHOYAET OJHOCTAAUNHYIO THIJIOBYIO

araKy HykJeoduiaa ¢ OTHOBpEMEHHbIM paspbiBoM cBsi3u C—Hal, Bo BTOpOomM
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Mexaam3Me (Snx1) BHauaje MPOMCXOMUT MEIUICHHAs Accoluanus cy OcTpara ¢
oOpa3oBanueM kapbokaTrona u Hal™, 3aTremM kaTHOH BO BTOPOIi cTaiuu OBICTPO
pearupyer ¢ Hykjieo(prIbHON YacTUIeH

1. Pacmonoxwure kapookarnousl CH;", MeCH,", Me,CH", Me;C" B psag no
yeenuuenuro ctabuibHoctu (Me = CH3).

M3BecTHO, YTO CKOPOCTh pEaKIMH, MPOTEKAaromiell Mo MeXaHu3My Sy2,
YyBCTBHUTEIbHA K CTEPUUYECKOM TOCTYTHOCTH aroMa yriieponaa B cyocrpare. C apyroit
CTOPOHBI, CKOPOCTh PEAKIIMHU, TPOTEKaIoIel o MexaHu3my Sy1, onpeaensercs
CTAOMILHOCTHIO 00pa3yrolerocs: kKapOoKkaTHOHA

2. YuuteiBas 3Ty HHQOpMalLMIo, a Takxke Bam oTeet B m. 1, ykaxkure, Kakas
MOCJIeIOBATEIbHOCTh U3MEHEHHS PEaKIIMOHHOM ClTIOCOOHOCTH

CHs—Hal > MeCH,—Hal > Me,CH-Hal > MeC—Hal
CH;-Hal < MeCH,-Hal < Me,CH-Hal < Me;C—Hal

COOTBETCTBYET MeXaHU3My Sn1, a kakas — Sn2

HccnenoBanuss MEXaHU3MOB PEaKIMM HYXKHBI HE TOJBKO IS TOTO, YTOOBI
3a/laBaTh HEMPOCTbIE BOIMPOCHl IIKOJIBHUKAM WM CTyA€HTaM, HO U JUId
ONITUMAJIBHOTO BBIOOPA YCIOBUN CHHTE3a OpraHU4ecKuX Monekyll. [Ipenmonoxum,
Bam Tpebyercs mposectu cunTe3 »dupa R!-O-R?, ucnomp3ys peak Luro
Bunpamcona: R'-O~ + R>Br — R'-O-R? + Br. UsBecTHO, 4TO peakuus
Bunbsimcona mporekaeT mo Sy2-mexaHuzMy. COIMIacCHO JaHHBIM CIIEKTPOCKOIHU
SIMP, mponykt R'-O-R? conepsxur asa tuna aromo H B cootHomrenuu 1:3.

3. Pacumdpyiite ctpykrypy s¢upa R'-O-R2 Mmes B cBOEM pacHopsKEHUH
R!-OH, R>-OH, HBr u Na, a TaxKe y4uThbIBas Bam OTBET B II. 2, IPEIIOKUTE
CUHTE3 11eJIEBOT0 d(hUpa B TPU CTAAUH. YKAKHUTE, KAKOW MPOTYKT MOTYyUIUTCSI, €CIIA B
MIEPBOM M BTOPOU CTAAUSIX MIOMEHATH CIIMPTHI MECTAMH.

PesynpraroM TBUIOBOM aTaku B XOA€ pPEAKIMHM, NPOTEKAKOWEd I0 Sn2-
MEXaHU3MY, SBISIETCS oOpauyeHue (MHBEPCUs) KOHGUTYpAIUUA XUPATHHOTO IIEHTPA B
TOM ClIy4ae, Korjia HyKJIeo(puiIbHOE 3aMelIeHUE IPOTEKAET Y ATOr0 IIEHTpa

Xumuk-opranuk Bacs Ilynkun nmpoBoaus cuHTe3 npocTtoro 3dupa (peaxuus

BunbsMcoHa), HCOIb3ys] ONTHYECKHA aKTUBHBIN MCXOIHBIN aTKUIOPOMUIL C IByMS
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xupanbHbiMu  neHTpamMu U C,HsO™ B kawectBe Hykneopuna. CTpykTypy
alIkuiIopoMuia oH n300paswi B Bujae npoekuun HeloMeHa, a neneBoro sa¢gupa — B
BUJe Ipoekuun Puirepa, K KOTOPOH NPUIIEN ITOCIEAOBATEIBHO YEPe3 IMPOCKIUU
«JIECONMIIbHBIE KO3JbD» M «WTpuX-KiIuHbIEKk». Ho Baca [lynkun Obul O4eHb
HEPSILUIMBBIM U MPOIWI XJIOpOoPOopM Ha JaO0OpaTOPHBIN )KypHAJI, B PE3YJIBTATE YETO

HCKOTOPBIC 3aMCCTUTCIIN B CTPYKTYpax IIPOITaJIH.

] O O CJ ) J
iAo RNere . O —C—br _ ) —-8r G0 (J——O)
Ph Br ’ () mcCm=CHy () —1—CHs Sx2  ()——CuHs
CoHs ) () : MHBEpCHS 5
Ph = Gl - =

4. BOCCTaHOBUTE OTCYTCTBYIOIIME 3aMECTUTEIN B MECTaX, BBIJACICHHBIX
pamkamu. byovme snumamenvHul! Bacs [lynkuH umen xopoliee IpoCTpaHCTBEHHOE
BOOOpaXEHHE U MHOT/IA YMBIIUICHHO NIEPEBOPAYUBAI MOJIEKYJTY MIIM Bpallasl CBS3H.

WNuorna mexaHu3Mm peakiuu Sy, a CJIEIOBATeNIbHO, U €€ MPOAYKTHl MOXKHO
W3MEHSITH 32 CUET BAPbUPOBAHUS YCIIOBUI, HAIPUMED, PEareéHTOB UITH PACTBOPUTEIIS.

Hewuspectupiii 6pomun R¥-Br (wp, = 59.19%), obecrpeunBaromuii 6GpOMHYI0

BOZY, IOABEPIIIM IPUBEIEHHBIM HUKE MTPEBPALLCHUSM.

- Lo v N ) BN O N G PN O R Y

Pd DMF anokcaH/H,O
R R bbb | H, Pd H, Ho|Pd H,|Pd H,|Pd
' N / \ i L J L ? ?
' O7 NMe, o 0O |
| DMF /e J B
i ONOKCaH |

OcHOBHBIMH TIpoAyKTamu peakiuu R3-Br ¢ AgNO, B cMecH OHOKCaH/Boaa
sastorcs coenunenns C u F. Bemecrsa R*-Br, A, C u D MoryT CyluecTBoBarh B
Bune yuc/mpawnc-crepeonsomepo, a E, F, G, I u J — B BuIe »HAHTHOMEPOB
(comepskar xupanbHbIi LeHTp); nNpoaykTel B, H, I, J He coaepkaT HUKaKUX KPaTHBIX
CBSI3EH.

5. Hanminure cTpyKTYyphl coenunenuii R*-Br, A-J.

6. Ykaxure, mo kakuM wmexaHusmam (Sl wim Sy2) OpoTeKaroT peakiuu
B3aumoyeiicteus R*-Br ¢ NaNO, 8 DMF u ¢ AgNO, B cmecu auokcan/ H,O.

OOBsicHUTE, TIOUEMY B TIEPBOM peakiuu 00pa3yeTcs HMEHHO BEUIECTBO A, a HE €ro
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CTpYKTypHbIN n3omep C, a BO BTOPOM peakiuu — NPEUMYIECTBEHHO 00pa3yIoTcs

npoayktsl C u F, a He ux crpykrypHble nuzomepsl A u G.

3adaua 11-5

MHorue Xyku ceMelcTBa HapbhIBHUKOB (HAampuMep, IIMaHcKas Myuika Lytta
vesicatoria) coiep’aT BeCbMa SIJIOBUTOE BEIIECTBO KaHTapHUIUH, KOTOPOE OHH
UCIIONB3YIOT NIl 3alllUThl OT XUIMHUKOB. llomajmaHue 3TOro BellecTBAa BHYTPb
YeJIOBEYECKOT0 OpraHM3Ma MOXKET MPUBECTH K KpalHE CEpbE3HBIM MOCIEACTBUSM,
BIUIOTH JI0 JIETAJILHOTO MCXO/a, a HAPYKHBIA KOHTAKT BBI3BIBAECT KOXKHBIC OXKOTH U
HapbeIBbl. TeM He MeHee, KaHTapUJAUH HaXOAUT MEIUIIMHCKOE MPUMEHEHHE Kak
KOMIIOHEHT CpEACTB Il yhajeHusi OoponaBok. HecMoTps Ha OTHOCHUTENBbHYIO
MPOCTOTY XUMUUYECKOM CTPYKTYphl KaHTapHWIWHA, €r0 TMOJIHBIA CHHTE3 OKa3aJcs
BEChbMa HETPUBHUAILHOM 3a/adyeil. Huxke mpuBeneHa cxema CHUHTE3a KaHTapHIMHA,
KJIFOUEBOM CTaJMel KOTOPOIO SBIISIOCH B3aMMOJCHCTBHE TIeTEPOIUKINYECKUX
BemiectB E u M npu naBnenuu 15 k6ap o peakiuu Juibca-Anbaepa (CM. cxeMy) ¢

oOpa3oBaHueM ctepeon3oMepHbIX TpoaykToB N u O.

CH3OH HCN CuCl H2 02
A HC=CH c D
. H80,  CuCl NH,CI Pd/BaSO, ~ CuClp, H0 o
0c =55.8% o XUHOMUH 100 °C o
o)
o)
oo BT NaHS _  CHyOH B _Py OCHs
32" P(kpacH.) H,O HoSO4 o0 Py 110°C
2) H,0 65°C S I CHsOH S
NaCN
NaHSO,
H,0
N+ o socCl, H,0* POCI,
15k6ap  _ o0 o, 75°C  100°C 55 °C
H, |77 C ws = 20.5% CHNO,S
Ni PeHes [-H,S

KaHTapunanH

1. IlpuBenute cTpykrypHble (Gopmynsl coeaunenuid A — Q. Yurure, 4TO

OTHOCHTENbHAS INIOTHOCTH raza C no Bo3ayxy pasHa 1.8.
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