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10 kjaacc
B pewienuu npueooume noopoousie pacuemst, 6ce omeemul 060cHogviéaiime!

Omeemul 6e3 pacuemoe u 000CHO6AHUA He oyeHusaromce!

3agaua 10-1
Tokcuunasn 3a0aua

Tokcnynas Oemast conb X OrpaHMYEHHO pacTBopuMma B Boxae. Ilpu noGaBieHuu
K €€ HAaChIIIICHHOMY pacTBOPY KOHIICHTPUPOBAHHOTO PacTBOPa XJIOPH/IA KaJusl BbIMAIaeT 0Ca0K
ToKcu4HOM comu Y (p-yus 1).

Conp X paznaraercs mpu 150 °C ¢ oOpazoBaHreM Tpex MPOAYKTOB: COJMU Y, TOKCUIHOTO
TBEPAOTr0 OMHAPHOTO COeIUHEHUS Z U TOKCHYHOTO kEnTo-3eneHoro raza G (p-yus 2). Macca
comu Y, KoTopas oOpasyercs HpH pasjioxeHuu X, B 7 pa3 MeHbIE, YeM MOJydaeTcs Mpu
OCaXXJICHUH PAacCTBOPOM XJIOPUAA KaJIHsI U3 TAKOTO ’Ke KoIndecTBa X.

[Tpu pacTBOpeHUU B BOjIE KENTO-3e1eHbIN ra3 G oueHb MEJICHHO pearupyer ¢ Hel, 00pazys
CMeCh JIByX TOKCHYHBIX KHUCIOT A u B (p-uusa 3). Kucmora B HeycToiumBa u pasjaraetcs
¢ BeiencuueM raza G (p-yua 4).

Coup X ObuIa MOTyYeHa MyTEM B3aUMOJICHCTBHS B pa30aBICHHOM BOJHOM PacTBOPE JBYX
tokcuuHbIX cojieit C u D. Ilpu 3Tom B ocanok Bbinana Oenasi HETOKCHUYHAs M HEpAaCTBOpUMAs
B kuciotax coib F (p-yua 5). Cons D ucnonbs3yercs B MUPOTEXHUKE M MPHUAAET (elepBepKy

3eneHyto okpacky. 13 3.04 r conu D o6pasyercs 5.75 r conu X.

F

o o2 E
Z+GT+Y @x
(3?)\ @iKCl
A+B-® vi

Bonpocwi:
1. Omnpenenute Gopmyny raza G. [Tomyanre ¢ momomero pacuera popmyiisl BemecTB X, Y, Z
2. 3anummMre ypaBHEHuUs peakiuii 1 — 5.

3. Ipemnoxwure eme oguH criocoO monydeHus raza G? 3anmummTe ypaBHEHUE PEaKIIHH.

3anauya 10-2

C OTKpBITHEM paJMOAKTUBHOCTH TOSBHIIOCH MHOTO PA3JIMYHBIX H30TOIOB JJIEMEHTOB,
KOTOpPBIE TOI/Ia CYUTAIHM CAMOCTOSTEIbHBIMH 31eMenTamu. Tabnuua J[.M. MenneneeBa He Moriia
UX BCEX BMECTUTh M JaK€ Ha3BaHUU HE XBaTallo, OTOMY MX CTaJM HA3bIBAaTh IO JJIEMEHTY,
B IIPO/IYKTaxX pacmajaa KoToporo oHu oOHapyxuBanuck. Tak nosBuinch Panuii B (RaB), Paguit A
(RaA), Topwuii D (ThD), Me3zatopuii-1 (MsThl) u maOTHE MpyTHE.

2
© LINMMK BcOLL no xumnu



B mpupone snement Q mpencrtaBineH B ocHoBHOM u3oTtonom RaF (Ti». = 138 nweit),
KOTOphI Tipu anb(da-pacmage mnpeBpamaercss B crabwibHb RaG. Paamii BXOmuUT B psin
PaJMOAKTHBHOTO paciaja, KOTopblii HaunHaercs ¢ 233U (Tin = 4.468-10° net?).

IIpocroe BemecTBo, cocrosiuee u3 nzorona RaF, pearupyer ¢ XjopoM npu HarpeBaHuUH,
npu 3ToM obpasyercsi cMech coeauneHuit X ' Y (p-yuu 1 u 2). Coequnenust X u 'Y — TBepable
BEIIECTBA KPAaCHO-PYOMHOBOIO M JIMMOHHO-XXEITOTO IBETa, COOTBETCTBEHHO. [Ipu HarpeBanuu
B BakyyMe Y mpeBpamiaercd B X, a norepst Maccel mpu 3toM coctasisger 20.15 % (p-uyua 3).
[Tpu noGaBneHNH K BOMHOMY COJITHOKUCIOMY pacTBOpy Y pacTBOpa XJIOpUIa aMMOHHSI BBIIa1aeT
0CaJIOK KOMIUIEKCHOU conu Z (p-uusa 4). Ilpu npormyckanuu cepoBojopoaa 4yepe3 pactBop Y
BbITIaZIaeT ocagok A, conepxaniuii RaF (p-yus S), koTopblii pacTBOpsIETCS B KOHLIIEHTPUPOBAHHOM
consiHOM kucnote (p-yua 6). Ocanok A aHAJIOTMYHO MOXKET OBIThH BBIJICJICH U U3 pacTBopa X.

Bsaumopeiicteue 'Y (4 = 3.70-10'") ¢ u3bbitkom 0.5 M pacTBOpa a30THOH KHCIOTHI
TIPUBOIUT K 00Pa30BaHUIO GEIOr0 KPHCTAIIMUECKoro ocanka B maccoit 34641 mxr? (p-yusa 7).
[Tocne oraenenus ocajka U BbICYIIMBAHUS BaKyyMe IIpH KOMHATHOM TeMIEpaType MOJIy4eHHOE
BEIIECTBO MPOAHAIM3UPOBAIIU Ha COJIEp>KaHNEe HUTPAT-UOHOB. B mpobe obHapyxumu 1.59 MmkMonb
HUTpaT-uOHOB. B peakumu Y ¢ a3otHoM kucinoroi c.o. RaF He uzmensercs.

Jlononnumenvnan ungopmayusn:

0.69315
AxtuBHOCTh A = A N, [BK] =[pacnan/c], tne A = — . — BEPOATHOCTH pacnajia /pa B CAUHUILY
1/2

BpeMeHH, ¢!, N — KOIMYeCTBO aTOMOB PaH0aKTUBHOTO U30TOMA.
A
VYnenbHast aKTUBHOCTb Ay = — conu Z pasna 7.628-10"° Br/r. RaG 06pasyeT collb, MMEIOIILYIO

TaKHE KE COCTaB U CTPOCHUE, YTO U CONb Z.

3a noaroe BpeMsl yCTaHABIIMBAETCS TaK HAa3bIBAEMOE «BEKOBOE PABHOBECUEY, ITPH KOTOPOM
aKTUBHOCTH (A) BCeX paJOaKTUBHBIX M30TONOB 00pasyroIuxcs 13 2>°U paBHBI.

Bonpocwi:

1. Pacingpyiite RaF u RaG, ecinu u3BecTHO, UTO B IPUPOJHBIX PAJMOAKTUBHBIX PsiiaX TOJIBKO
a- ¥ 3 - pacnajibl IPUBOJAT K U3MEHEHUIO OPSAKOBOTO HOMEpPA U MacChl 3JIEMEHTA.

2. 3anuIuunTe ypaBHEHHs OMMCAHHBIX peakiuii u npuBenute Gopmyinsl Beuiects X, Y, Z, A u B.
3. Kakoe xommnuectBo BemiectBa RaF (Mmonb) comepxutcss B 1 TOHHE ypaHOBOW pyabl, €CiU
MaccoBast 101 ypaHa B Heii cocTapiseT 0.205%, a MaccoBas 105 uzorona >SU B HpUPORHOIL

cMmecH cocTaBiseT 99.3%.

1 B cpennem B romy 365.2425 cyTok
2 CTonp MaJleHbKHE MacChl HEBO3MOXKHO OIPEIETHTh C BBICOKOH TOYHOCTBHIO, PAcUeThl HYXKHO
MPOBOIUTh C TPUBEIEHHOW Maccoit 346 MKI, HO HEOOXOAMMO MMOHUMATh, YTO MOTy4YEHHBIC
pe3ybTaThl MOTYT UMETh HEKOTOPYIO MOTPEIIHOCTh B TPeThel 3Hauarien uudpe

3
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3anaua 10-3

“Ultra” (3a) + “Marinus” (mopckoii) = “Y” (3amMopcKmii)

IIpoctoe BemectBo X  pactBopsiercs B OeH30IIE,

cepoyrieposie,  B3aUMOJIEUCTBYET  C KOHIIEHTPUPOBAHHBIM
pacTBOpoM ruzpokcuia metaia M ¢ obpazoBanuem A (p-uus 1).
Spko-xkenroe BeniecTso B MOXKHO MOTydUTh TpeMst Cioco0amu:
0] HarpeBanuem TBepapix A m X B 3amasHHON amIyJie
npu 500°C 10

C ImocjicAyromuM MCEIAJICHHBIM OXJIAKACHUEM U KpUCTAJIJIM3a-

o0pa3oBaHMsl TOMOTCHHOTO  pPacIUIaBa
e (p-uus 2);

(1)  KunsueHuem ¢ 0OpaTHBIM XOJIOAUIBHUKOM CITUPTOBOTO
pactBopa C U CTEXMOMETPUYECKOro KoiuyecTBa meramia M
B HHEPTHOI atmochepe (p-uus 3);

(1)  Harpesanuem tBépabix A u C npu 200°C, B3ATHIX
B COOTHOIIEHHH 8 : 9 [0 Macce, COOTBETCTBEHHO (p-uus 4).

XKentele kpucramisl B pearupyror c nopomkom X
B MOJIbHOM  cootHomreHMM 4 K 1, COOTBETCTBEHHO,
¢ 00pa3oBaHKEM OpaH)KEBbIX KpucTaiuioB BemectBa C.

lamorenuapl MIENIOYHBIX METAUIOB MOTYT  OBITh
UCTIOJIb30BaHbl Ui CTaOWINM3aluy aHuoH-pagukanoB D u E.
Tak, GecliBeTHbIE KPHCTAJIBI HOJIUAA KaJIHsI CIOCOOHBI MEHSTh
OKpAacKy B PUCYTCTBUHU NMapoB X Ha >KENTYI0 IpU BHeIpeHuu D
(p-uusn 5) viu cuHIO TpH BHeapeHuu E (p-yus 6).

C J1peBHMX BpEeMEH U3BECTEH WHTEHCUBHO-CUHUMN
nurMeHT Y. Ero okpacka oOyclioBlI€HAa HaJIM4yWeM aHHOH-
panmukanoB D u E, xoTopble 3amMemaloT XJIOpUI-aHUOHBI,
B CTPYKType MuHepana Z.

Bonpocwt u 3a0anusn:
1. Onpenenure cocraB X, HemsBecTHble BemecTBa A — C,

coctaB 33e -yactuiel D u 49¢™-vactupl E. OTBeT 000CHYliTE.

DneMeHTapHas siueiika A

BecuBeTHBIE KPHCTAILIEI
1.856 r/em®
a=b=c=6545A
a=B=c=90°

JKentbie KpuCTaIIbI
2.040 r/cm®
a=b=4.494 A
c=10228 A
a=pB=90°
vy =120°

Vs = a-b-c-sin(y),
sin(120°) = 2, sin(90°) = 1

2. 3anummure ypaBHEHUs peakyuil 1-6. Peakiun 5-6 3anummre B COKpalieHHONW HOHHON

ghop C.

3. Omnpenenure hopMyITy alFOMOCHIIHKAaTa Z ¢ MUHUMATBHBIMU TSJIBIMH HHJIEKCAMU, €CITH

maccoBsie gosi Na, Al, Si u Cl paBabr 18.98%, 16.70%, 17.39% u 7.31%, COOTBETCTBEHHO.

4. Vxaxwure Ha3BaHue nurmMenta Y. Kakoro nsera Oyzaer Z npu 5KBUMOJIIPHOM COOTHOIIEHUHU

BHenpenuit D u E B ero crpykrype?
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3agaua 10-4
Ypobopoc
Ypobopoc — ceepnysuuiics 6 konvyo 3met
unu OpaxoH, Kycarowuil cebs 3a X80CH.
Aensgemcs  oOmum U3 OpesHeuuux
CUMBOJI08, UBECMHBIX YENI0BEUECEY.

B pactBope w-runpoxcuansaeruasl HO—(CHz),—CHO cymiecTByIOT B BUJIe CMECH JIBYX
tayTomMepoB: rukinyeckoro (C) u nmuneiiHoro (L); conepkanne eHONbHOU GOPMBI B OOJIBIINHCTBE
pacTBopuTeel mpeHeOpexxumMo Mano. COOTHOIICHHE MEXTY JIMHEWHON U ITUKIINYECKON (hopMamMu
3aBUCHUT OT TEMIIEpPATypbl, PACTBOPUTEIISL U BETUUYHHBI .

B Tabnmuie npuBeAcHBI SKCIEPUMEHTAIBHO OMPEACIEHHBIC MOJBHBIC JONMH JHMHEHHON

($hOopMBI B BOIHO-AMOKCAHOBBIX PACTBOPAX O-THAPOKCUATIBACTUIOB C H =3,41u 5:

Coenunenue A B C
x(L)/ % (25°C) | 6.1 | 11.4 | 85.0
x(L)/ % (35°C) | 6.7 | 13.4 | 89.0

n

1. Conocrassre coeaunenust A—C co 3HaueHUs MU #. OTBET OObSCHUTE.

2. BeruncnuTe 3Hau€HUS KOHCTAHT paBHOBEcHs AJig mpoliecca npepamienus L B C npu 25 °C
JUTS BCEX TPEX COCAUHEHUM.

3. Onpenenute 3Haku BenmuuuH AH° u ArS° ms mporiecca npeBpaiienus L B C. OTBeT 0ObSICHUTE.
Boruncnure 311 Bennunnsl i BemectBa C. Kakoit ¢pakTop — 3HTaNIBMUNAHBIA WM SHTPOIUHHBIN
— KOHTPOJMpYyeT o0pa3zoBaHKUE HUKINYECKON (popMbl? Omeem obvachume.

4. C yuérom ommmbku 3xkcniepuMenTa uamepentas y (L) misa C cocrasmusier 85.0 £ 1.0 % npu 25 °C
1 89.0 £ 1.0 % mpu 35 °C. [IpuHuMasi BO BHUMaHUE 3TU OIIUOKH, OIEHUTE, HACKOIBKO BEIMYMHBI
K, AtH° 1 AiS° MOTYT OTKJIOHSTBCSI OT CPEIHHMX 3HAYEHWM, MOJYyYEeHHBIX B Bompocax 2 u 3,
ecJM TeMIieparypa u3MepeHa TouHo. Kak MOHO MOBBICUTH TOYHOCTb onpeneneHust Add° u ArS°,
€CJIM TOYHOCTh ONPEJIEIIEHNs] KOHCTaHT PAaBHOBECHS HEBO3MOYKHO ITOBBICUTH?

5. B neficTBUTENBHOCTH B PacTBOPE B PAaBHOBECHU HAXOIATCS HE JBE, a TPU U30MEPHbIE (HOPMBI
TUIPOKCHANIBJETH A (eciin ITpeHeOpeyb cofepKaHueM eHOIbHOU (opmbl). OObSICHUTE ATOT (aKT
U paccuMTaiiTe KOHCTAHThl PaBHOBECHs B3auMoIlpeBpaiieHuil Tpéx dopm s coeauHeHus B
npu 25 °C.

Heooxooumuvie gpopmynot:

AG° = AH® — TAS®

A/G° =—RT InK
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3anaua 10-5

BaacrTeaun koJien

«He 0osepsii ceoetl 2onose, Camyatis, 5mo oanexko ne ayuuee, ymo y mebs ecmo!y
(c) [uoanv.
Joic. P. P. Tonkun, «Bracmenun xoney»

Bemecta |-VI oTHOCATCS K OAHOMY KIJIacCy COEIMHEHUH, XOTSI XMMHUYECKHE CBOICTBa
HEKOTOPBIX M3 HHUX 3aMETHO OTIWYAIOTCS IPYyr OT Jpyra. Bce oHM MOTYT OBITh IOJYYEHBI
U3 COEIMHEHUsI A, KOTOpPOE CropaeT B KHCIOpoAe ¢ o0pa3oBaHUEM JBYX HpoaAyKToB. Eciu
npoaykTel cropanus 1.000 r A mporycTuTh yepe3 neHTaokcu ¢pochopa, a OCTaBIIMICS TOCIIe
3TOTO Ta3 — Yepe3 TBEP/IbIi €KW HaTp, TO Macca MeHTaokcuaa gocdopa Bo3pacraer Ha 0.692 T,

a Macca eqkoro Hatpa — Ha 3.38 r. M3BecTHO, uTo MoJsipHas Macca A He npesbimaet 50 1/MoJTb.

Ho. Ni HB z
@42—t|@ ®© 300“(:‘@D Roc;R'@ —()

. H )Mg
[Ni(CO),(PPh3),] 2
. Pd/BaSO 2) CO,
70°C, 15 atm XUHOMWH * 3) H;0"
H, 1) NaNH, 1) LiAlH, Al,O3
‘Pd/Baso4® 2) CHjl ' @ 2) H,0 @ 0
XVHOMWH [Ni(P(OPh)3)4]
80 °C
N,CHCOOC,Hs
Rh,(CH3COO0), @ @
@ HzlPd
N2H4T

1) LiAIH,4

2) H,0 CH3;OH @ @
)2T
t

1) Br, (1 3kB.), hv
H2804 =® 1) PBI’3 =@ CH20 ‘ 1) Ca(OH \ )
(pa36.) 2) Mg 2)
KMnO4

2) KOH, cnwnpr, t
1) HySOy, t -
Oprwen Q)
2) H,, Pd

[Tporiecc obpazoBannss H w3 M compoBoxkmaeTcss 0Opa3oBaHUEM CEMHUYJICHHOTO IIUKIIA

Y BBIICICHHEM KapOoHaTa Kaublus, a mpu nonydeHun P u3 Il mpoucxomut dhopmupoBaHue
TPEXWIEHHOTO UMKJIa M BBIJICICHUE MOJEKyJbl a3ora. Peakimss A— B — Tpumepusanms,
a U— K — gumepusarwsi, mpudeM B MEPBOM Ciydae 0Opa3yeTcsl MUK U3 N aTOMOB YIJiepoja,
a BO BTOpOM — U3 N + 2.

1. Onpenenure MoNeKyIIpHYIO GOpMYITy A, OTBET MOATBEPAUTE pacueTaMu.

2. IlpuBenute cTpyKTypHBIE GopMyitbl coenuHennii 1-VI n A-®.
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