OTkpbITasg XHMHYecKas olamnunana — 2022 11 kaace Bapuanr 1

Sananme 1

Ilpu rugpupoBanun 1 mons nponena Beiaensercs 124.5 k/x tennotel, a npu cropauuu 1 Monb BOAOpO/Ja BblaengeTcs
286 kJlx.
1) JokaxuTe, 4TO MpH cropaHuu | MONE NponaHa BelaenseTcs 0olibLIe Terjl0Thl, YeM IIPU CropaHiu 1 MoJib MporneHa.
2) PaccuuTaiite TennoBsie 3ieKThl cropaHHs MporeHa M MpornaHa, yuyuThiBas, YTo Mpu cropaHuu 1 Mok rpadura
Belgensaercsa 394 xJIx, a npu oOpazoBaHuH | MO/b MpoMeHa U3 NPOCThIX BewecTB nornowaetcs 20,4 k/lx.
3) Paccuuraiite, Kakoif MUHUMaNbLHBEIH 0OBeM mnponaHa (H.y.) HYXXHO CiKe4b, UTOOBI JIOBECTH JI0 KMIICHHMs BO.IY,
McxoHas Temieparypa koropoil 0°C, macca | Kr, HaXOAsLIYIOCS B &TIFOMHHUEBOI KacTprolie, Macca KoTopoi 400 r.

" (H,0)=41822% C,(Al)=8972%
Cp(H,0)=4182% s ©7¢ N =897%

Ten10eMKoCTb BOJbI
3ananue 2

B XxuMHUeCcKOH KMHETHKE MPHHATO K1accH(UIMPOBATh PeakLMK N0 BeIHYHHE 00111ero nopsaka peakimu.

ITopsaaok peakuuyu MOXKET MPUHUMATh 3HaueHus ot 0 1o 3, Biuitoyas JpoOHbIE BETUUHHBL.

K peakuusm HyJIeBOT0 Mopsi/ika OTHOCAT OOJILIIMHCTBO T€TEPOreHHbIX PeaKiHii.

CkopocTh peakiuii #y1e6020 NOpAOKa He 3aBUCHT OT KOHUeHTpaimiit Bewects. Toraa V), = ko, rne k,- koHCcTaHTa

CKOPOCTH peaklHi HyJIeBOTO MOpsiIKa.
CKopocCThb peakuuii nepsoco hopsaoka A — B npsamo nponopunoHaibHa KOHUEHTPALMK peareHTa.
BripaxkeHue 171 KOHCTAHTbI CKOPOCTH MEPBOTO MOPSAKA:

1, C - . .
k= —lnc%; [mMun™] T'nme v —pBpema npespaweHus, (', —HcxogHas KoHUeHTpauus peareHta, C
r Crt

KOHLEHTpALHs peareHTa, OCTaBLIErocs B PEAKLIHH 10 HCTEYEHHH BPEMEHH T .
CKopocTb peakuHi 8mopo2o nopadka NpoNnopUHOHaIbHA NPOM3BEIEHNIO KOHLEHTpauuil A u B.

1 l.g a

1
BoipaskeHue 171 KOHCTaHTbl CKOPOCTH BTOPOro nopsajaka: k, = —(

al & § 2
c, C MOJb - MUH
T 0
BripaXkeHHe KOHCTaHTbI CKOPOCTH mpemveco nopsdxa NPH PaBEeHCTBE HauallbHbIX KOHLEHTpauuil peareHTOB:
2
11 1 a”
ks =—( Ry 2
2t C; G, MONb™ - MUH

Bpewms, 32 KOTOpOe pacxo/lyeTcsi MOJIOBMHA BELIECTBA A HA3bIBAIOT NEPHOIOM N0JypacTiajia (NO/IyPeBpaLieHus) 7, .

3ajanue
Peakuuio uenoro nopsaka, onucbiBaeMyto ypasienvem 24— B+ D 24— B+ D, nposeny npH JBYX TemrepaTypax
—1pu 30°C 1 50°C — 1 nmomyumHIIH clleyIOLIIHe KHHETHYECKHEe JaHHble, peacTaBIeHHbIe B TabIHLe:

1 °C Bpems, mun | 0 2 4 6 8

30°C [A] 5,000 2,500 1,667 1,250 1,000

50°C [A] 5,000 0,500 0,264 0,179 0,1351
Onpenenure:

a) MopsAAOK peakLH1H;

6) KOHCTaHTBI cKOpocTH peakuu npu 30°C u 50°C;

B) TeMIepaTypHbli KodduumeHT peakumu y .

I) NepHol MOMyTpeBpaLleHns A NPy 3a1aHHOH HCXO/IHOM KOHLIEHTPALMH 5 MOJIB/JT NIPH IBYX TEMIEpaTypax;

1) KaK M3MeHMnach ckopocTh peakumu npu 30°C uepe3s 4yeTbipe MHHYTBI T10C/I€ Hauyajla PEaKLHMH 10 CPABHEHHIO C
MCXOJIHOM CKOPOCTBIO peakluu?

3ananne 3

Be3Bo/IHbIN XJIOPH ATIOMHHHS UMEeT BaXKHOE 3HAaUYeHHe MPH NPOBEJIEHHH MHOIHX OPraHMYeCKHX PEaKiHii B
KauecTBe Katanu3zatopa (kuciora Jlbiouca). B npomsiieHHocTd ero noiy4aior jeictsuem cmecn CO u Cl na
00€e3B0IKEHHBIH KAOJWH WK DOKCHT B IIAXTHBIX leyax.

B oT/iMuMe OT XJOPHAOB APYTHX AKTHBHBIX MeTalu1oB, 6e3BoiHbii AICl; npu HarpeBaHHUK U OOBLIYHOM JJABIIEHHH
He MaBUTCH, a Npu aocTikeHHH 183°C BO3roHseTcs, NpHYEM B ra3oBoi (ase ero MosispHas Macca BO3pacTaeT B [1Ba
paza.
B Bome xopowo pacTBOpHM:g (4 ICl) = 4442 Tlpu 25°C w3 BOAHBIX pAcTBOpOB ocakaaercs B (opme

o 100 2(H,0)
rekcaruapata. OHAaKo, MPH TPOKAIMBAHHM KPUCTAUIOB TeKCarnapara, B OTIMYHE OT Oe3BOAHOM thopMbl coutu,
ofpasyercs TBep/bli HEBO3rOHAIOLIMACS OCTATOK.
IIpoodonscenue cm na obopome  — E——



3ajaHue

1) O6bacuute npuumny crnocobHoctH 6/8 AICly Bosronsrtbes. CocTaBbTe CTPYKTYPHYIO (DOpMYIy 3TOro
CO€e/IMHEHHs B ra30Boi (aze U 0OBACHUTE XapakTep XMMHYECKUX CBA3EH.

2) Hanuumure ypaBHEHME ONMCAHHOrO MPOMbILIIEHHOrO Tpouecca noiayuyenus 6/ AlCL. BosmoxHo nu

nonyuenue 6/8 AlCI; no peakumm : 241+ 6HCl —24ICL +3H, T 2

3) Paccunraiite, kakyio maccy 6/ AICl; cnenyeT B3aTh, 4T0ObI NpUroToBHTE 100r HackieHHOro npu 25°C

pactBopa?

4) O6bacuute, noyemy rekcaruapar AlCls npu npokanueaHuu He Bosronsercs noaodHo 6/8 AlCls, a naer

TBepablit octaTok? CocrasbTe 00lee ypaBHEHHe npouecca npokaausanus rexcaruapara AlCls.
5) OGbscuuTe Mexanusm jeiicteus AlCH: kak KaTaiM3aTopa npu XJI0pHposaHuH Gensona.
6) B03MOXkHO M B OpraHM4eCcKOM CHHTe3e HCroib3oBaHne rekcaruapara AlCI B kauecTse katanusatopa?
[Touemy?
3ananue 4

BewiectBo A — ras ¢ HeNnpuATHBIM 3anaxoM maccod 80 r pasmenunu Ha aBe paBHbie 4acTH. [lepByio 4acts
MPOMyCTHIM ¢ MoMoLbio GapboTépa 4epe3 MOAKHCIEHHbIH CepHOH KMCIOTOH BOAHBIH pacTBOp Cy/bdara pryTH.
O6pa3zosaBuieecs MpH 3TOM BeliecTBO D ororHanu M3 BoaHoro pacteopa. Bee Bewmectso D, a takke 22,4 1 (H.y.)
BOJIOPOJA MOMECTHIM B ABTOK/IAB, COJAEPXalUMii CKeleTHbI HUKenb, Harpend 10 77°C, M0 OKOHYaHHWH peaKLHM
MOy YMITH JKHIKOE BelecTso E, kotopoe npubasuiam k Harpetoit 1o 180°C cepHoit kuciore, nonyyus ras (n.y.) G. I'as
G emewany ¢ 22,4 51 (H.y.) xj10pa, 1, Harpes 10 S00°C, noayunIm nocne NpoXoKAEHHS PeaKLMH H OXJIAKIEHUS UKo
BeuiecTBo L, obnanaroliee pe3kum 3anaxoM W paz/paxaroiiMMH CBOHCTBAMH.

Bropyio yacTh BeuiecTBa A NPOMYCTHIM Yepe3 pacTBOp, MOJMy4eHHbI npudaBieHueM 24 1 MeTalIMYECKOro
MarHus (B BUE CTPYIKKH) K pacTBopy 94 r 6pommerana B audTHiioBoM d¢upe. B pesynbsrare peakuuu o6pasosanoch 1
YIeTYuHa0ch razoobpastoe (H.y.) Bewectso Q ¢ IIOTHOCTBIO Mo Bogopoxy pasHo 8. Ilocne ynapuBanus s¢upa
MOJTYYHIIM TBEpAOe BellecTBo M.

[Tpu B3aumopeiictBuM Becero BeulectBa M M Bcero BeuwlectBa L oOpasoBanock opraHMyeckoe BewecTso R,
KOTOpOe npu B3zauMojeiicTBuu ¢ OpomomM maccoid 160 r, pacTBOPEHHBIM B YETBIPEXXIIOPHCTOM YIIIEPO/E MPHBETIO K
obpa3oBaHHI0 opraHuveckoro Beectsa T. M3BecTHO, 4TO NpH CIKUraHWM Ha BO3/IYX€ BCET0 KOMHYECTBA MOJYHYEHHOrO
periectBa G obpasyercs 67,2 11 (H.y.) YIVIEKHCIOro ra3a u 54 M1 BOJBI.

3apaHue

1. Onpenenure Bewectsa D, E, G, L, Q u M, R, T u HanumMTe ypaBHEHHMS peakLHii HX MOTYYEHHS, UCTIONb3YH

CTPYKTYpHbIE hOpPMYJIbl BELLECTB.
2. Onpeaenure Maccy nonydentoro ewtectsa T. [Ipueaute ctpykrypHyto gopmyity Bewecrsa T v HazoBHTE
ero u eetectBo R no nomenknarype MKOTTAK.
3aganue 5

Kpucrannuieckoe oprannueckue BerectBo A ¢ 6pyrro-dopmynoii C, /1, NO BHec/n B peakMOHHY10 K010y,

n00aBuIM M30LITOK pa30aBIeHHOH COJISHOH KMCIOTBI M MPOKHIATUIH, B pe3y/ibTaTe BellecTBO A pacTBOpHJioch. B
kon0y nomectrin dapboTep NapoBUKa U MPOBEJIH MEPErOHKY ¢ BOJASHBIM MapoM, TOCJ/Ie Yero OCTaToOK B peakLMOHHOH
Konde ynmapuiu J0ocyxa, NolyvyuB OecliBeTHOe KpPHCTaJUIMYecKOoe OpraHuvecKoe BellecTBO b, pacTeopuMmoe B Boje.
JIMCTUANAT yNapHiu, Noay4uB OecliBeTHOE KPHCTAJUTHYECKOe apOMaTHYECKOe OpraHH4eckoe BellecTro .

Ilpu kunsueHUH ¢ a3e0TPONHOM OTrOHKOH BOJBI BellecTBa [ ¢ 3TAHONOM B MPUCYTCTBHH KATATMTHYECKHX
KOJTMYECTR CEPHOH KMCIOThI MOJYUHIIH XKHKOE KMCI0poAcoiepkallee BelecTBo /[ ¢ IBeTOUHO-(PpYKTOBBIM 3aMaxom,
3/IEMEHTHBIH aHATTU3 KOTOPOro MoKasal ciie/yiollee cojiepkatue yriepoia, Bogopoaa v azora: C - 72,00 %; H — 6,67
%, N — 0 %. [lepereieHHOE M3 CONU B OpraHMyeckoe OCHOBaHHWE BelIecTBO b npH B3auMoaeHCTBHHM ¢ OpOMHOI BOJOI
nomyvaroT Oenoe a30Tcojiepakalliee OpraHMyeckoe KpUcTaUIMuecKoe BelecTBo E, He pacTBOpHMOE B BOJIE M HMELOLIEe
MoNIApHYO Maccy 330 r/mMofib.

3ananue

1. Onpenenute cTpYKTYpHY10 GopMyJly BeulecTBa A, HazoBuTe ero no Homenknarype MIOITAK.
2. Hanuwwure ypaBHeHHs BceX ONMUCAHHBIX peakLMi, yka3ae cTpykTrypHbie GpopmyJisl Bewects b, I, /1, E.
3. Tlpeanoxwure yparHeHHe peakliMM CHHTe3a BewlecTBa A w3 Bewects b u J1.



[epuoanueckas cucrema dnementos L. Menneneesa

[ 11 11 v \Y VI VI VII
1 1 2
H He
1,00797 4,0026
Boopojt leamit
2 3 4[5 6 7 8 9 10
Li Be B C N (0] F Ne
6,939 9,0122 | 10,811 12,01115 14,0067 15,9994 18,9984 20,183
Jlurnit bepwunii bop Yriepon Asor Kucnopon drrop Heon
3 11 12 |13 14 15 16 7 18
Na Mg Al Si p S ¢l Ar
22,9898 24,312 | 26,9815 28,086 30,9738 32,064 35,453 39,948
Harpuii Marnwuii AmomMunHii Kpemumii Docdop Cepa Xiop Apron
4 19 20 21 22 23 24 25 26 27 28
K Ca Se Ti A4 Cr Mn Fe Co Ni
39,102 40,08 44,956 47,90 50,942 51,996 54,938 55,847 58,9332 58,71
Kaumi Kaibunii Craniuii Turan Bananuii Xpom Maprarnen Keneso Kobanst Hukeinns
29 30 31 32 33 34 35 36
Cu Zn Ga Ge As Se Br Kr
63,546 6537 69,72 72,59 74,9216 78,96 79,904 83,80
Mejn ITunk ["asmi I epmannii MuinL ik Cezen | bpom Kpurron
5 37 38 39 40 41 42 43 44 45 46
Rb Sr Y Zr Nb Mo Te Ru Rh Pd
85,47 87,62 88.905 91,22 92,906 95,94 [99] 101,07 102,905 1064
PyGumii Crponnmii Hrrpmii [ (npronnii Huobwii Monuben Texnenuit PyTenmii Ponii Tayumaami
47 48 49 50 51 52 53 54
Ag Cd In Sn Sb Te | Xe
107,868 112,40 114,82 118,69 121,75 127,60 1269044 131,30
Cepebpo Kagmui Hnamii 011080 Cypbma Tennyp Hox Keenon
6 55 56 57 72 73 74 ) 75 76 77 78
Cs Ba La * Hf Ta w Re Os Ir Pt
132,905 137,34 138.81 178.49 180,948 183.85 186.2 190,2 1922 195,09
1leanit bapnii Janran L agnuii TauTan Boandpam Peunit Ocmuit Hpuanii ILlaTuna
79 80 81 82 83 84 85 86
Au Hg Tl Ph Bi Po At Rn
196,967 200,59 204,37 207,19 208,980 [210] 210 [222]
3010710 Pryrn lasummit CpHuent Buemyr [ojounii Acrar Pajion
7 R7 88 89 104 105 106 107 108 109 110
Fr Ra ACH Db JI Rf Bh Hn Mt
[223] [226] [227] [261] [262] [263] [262] [265] [266]
Dpanuui Pajinii AxTHHMIT JyOuuii Aommoruit Pesepdopanit bopuii 1 anmii MeiiTrepnii
*TAHTAHOM/IBI
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yhb Lu
140,12 140,907 144,24 [145] 150,35 151,96 157,25 158,924 162,50 164,930 16726 168,934 173,04 174,97
Ilepuit Ilpaseonnm Heotum [Ipomernit Camapuit Enpormuii Tajonnuuii TepOuii Jlucipoznii oMU Ipoui Tyimmid HrrepOuit Jhorenui
** AKTHHOHW]IDI
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th Pa U Np Pu Am Cm Bk Ct Es Fm Md No Lr
232,038 [231] 238.03 [237] [242] [243] (247 [247] [249] [254] [253] [256] [255] [257]
Topnii Iporakrunnii | Ypan Hernrynuii Iy Tonmit AmepHIHii Kiopuit bepxwii Kanndopuuit | Dnurreiinni | Depmnit Menaenesnii | Hobesnit Jloypencuii

Ipumeuatine:

OGpasel Tab/UILL HATICUATAH M3 COBPEMEHHOI'0 Kypea Ui noetynaiomux B BY3u HLE. Kyspsmenko u ap. «Hauama xumun» M., «Dxzamen», 2000
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