OTkpeiTas XxHMHYecKkas onamnuana — 2022 11 knacc BapuanT 1

3agxanune 1

[Ipu ruapupoBanuu | Mone nponeda Boyiensiercs 124.5 kJlk TerioTsl, a Npu cropaiiu 1 mMonb BOJOpOaa BbIAENAETCH
286 rlx.
1) JlokaxuTe, 4TO [PH CropaHydyu | MoJIb Mponaxa Bulensercs DoblIe TEIUIOTL, YEM IPH CropaHuK 1 Mok MporeHa.
2) PaccunTaiite Tennosbie 3 EKTbl CrOpaHMWs TIPONEHa M NPolaHa, YYUThIBas, 4To Mpu cropaHuu 1 mMonb rpagura
Beigensiercs 394 kJ[x, a npu obpazoBanuu 1 Mok nporneHa U3 NpocThix BewecTs nornowaercs 20,4 k/x.
3) PaccuuTaiite, Kakoil MHHUMaILHBLIH 00BeM mponaHa (H.y.) HYKHO CKe4b, 4TOOBI JIOBECTH [10 KHUIMEHHMA BOIY,
ucxoaHas Temneparypa kotopoit 0°C, Macca 1 Kr, HAXOJALLYIOCA B &JIFOMHHHEBOH KacTprosie, Macca koTopoit 400 r.

— 41822 " (AD) =897 4%
C(H0)=41820% s Cr(AD=8973%

TennoeMKoCTb BOJBI
3aganne 2

B x¥mMuuecKoii KHHETHKE MPUHATO KNacCU(ULNPOBATL PeakLMy Mo BenuHHe 0O1Lero nopsjiKa peakimm.
[MopsAnok peakiuu MOXeT NPUHUMATH 3HaueHus oT 0 10 3, BKIIOYas ApoOHbIe BETHUHHBI.
K peakuusM HYJIEBOTO MOPAAKA OTHOCAT OOJIBIIMHCTBO reTePOreHHbIX peakiuii.

CKOpOCTb peakLuii Hy1e6020 nopsoka He 3aBUCHT OT KoHUeHTpauuii Bewects. Torna V) =k, ., rae k, - koHcTaHTa

P
CKOPOCTH peakLMH HYJIEBOro Mops/Ka.
CkopocTh peakimii nepeozo nopsioka A —» B npsMo npornopuxoHaibHa KOHLUEHTPAlWK peareHTa.
BripaskeHHe 1711 KOHCTAHTbl CKOPOCTH IIEPBOIO MOPA/IKA:
1. G, ; : ,
k, =~lnF; [mun™] Tne rt-Bpems npeBpawieHus, (', —HucXolHas KOHLUeHTpauus pearenta, C, —
T T
KOHLIEHTpALHA peareHTa, 0CTAaBLIEerocs B PEakluy M0 HCTEYEHHH BPEMEHH T .
CkopocThb peakuuii mopozo nopsadka NPONOPUHOHAIBHA POM3BEIEHHIO KOHUEHTpauMi A u B.
1.1 1 a
BoipaskeHHe /118 KOHCTaHTBI CKOPOCTH BTOPOro nopsijka: k, = —((— ——]
LY

T
Bripa)keHHe KOHCTAHTBI CKOPOCTH mMpemveco NOopAOKka TPH PABEHCTBE HAYalbHBIX KOHLUEHTPALMH peareHTOB:

]

MOJlb - MUH

AR

:27 Cf

Bpems, 32 KOTOPOE PAacXojIyeTcsi MOJOBUHA BELIECTBA A Ha3bIBAIOT MEPHOAOM MOIypacnaja (MoaynpeBpallesus) 7, .

3 7)) 2
Cy MOTb™ - MUH

3anaHue
Peakuio 11€/10r0 nopsika, onucsieaemyo ypasienvem 24— B+ D 24— B+ D, nposenu npu ABYX TeMnepaTypax

—npu 30°C 1 50°C — M nmoJIyYHIIH CleyIoIHe KHHETHYECKHE IaHHbIe, NPE/ICTaBIeHHbIe B Tab/aMLe:

i & 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) MOpPAIOK peaklivy;

6) KoHcTaHTHI ckopocTH peakuuu rpu 30°C u 50°C;

B) TeMnepaTypHbli KOOhGUUIHEHT peakuMH } .

r) nepuoj moaynpespalieHds A Npu 3aJlaHHON UCXOHOH KOHUEHTPALMH 5 MOJIL/JI IPH IBYX TeMIepaTypax;

1) KaKk M3MeHuaach ckopocTh peakuuu npu 30°C yepes yeTbipe MHHYTBI MOC/IE Ha4ala PeakUMH MO CPABHEHHIO C
HCXOJ/IHOM CKOPOCTBIO peaKumu?

Sanaunue 3

Be3BoHbIi XJA0PH/ ATIOMHHUS UMEET BaXKHOE 3HAUYCHHE NMPH MPOBEJICHHH MHOTHX OPraHMYecKUX peakuuii B
kauecTBe Karanmzatopa (kuciorta Jleiouca). B npomsiiienHoctd ero nosydator aeiicreuem cmecd CO u Cly Ha
00€e3B0XKEHHBIN KAOJIHH WX OOKCHT B LIAXTHBIX Mevax.

B oT/IHuME OT XJIOPHJIOB APYTHX aKTHBHBIX MeTaILI0B, Ge3Boubiii AICI; npu HarpeBaHn1 1 OGBIMHOM J1aBIICHHH
He TUTaBUTCA, a NpHu aocTvkenun 183°C Bo3roHseTcs, NpuyeM B ra3oBOH (pase ero MosisipHas Macca BO3pacTaeT B 1Ba
paza.

B Bojge Xopowo pacTBOPHM: ¢ [lpu 25°C w3 BomHBIX pacTBOpOB ocakjaaercs B opme
2

44,4,
L (AlCL)y = —
e (AICh) 100 2(H,0)

rekcarnapara. OJIHAKO, MPU NPOKAIMBAHMM KPHUCTALIOB IeKcarwapata, B OTAHYMe OT Oe3BOaHOH dhopMbl coiu,
obpazyercs TBep/blif HEBO3TOHAIOLMHACSH OCTATOK.

IIpooondicenue cm Ha obopome

v



3ananue

1) OObsacuute npuuuHy crnocobHocTH 6/B AlICl: Bo3ronsaTees. CocTaBbTe CTPYKTYpPHYHO (GOpMYJy 3TOro
coelMHeHHs B ra3oBoi daze U 00bACHHTE XapakTep XHMHYECKHX CBA3EH.

2) Hanuuure ypaBHeHHe OMUCAHHOIO MPOMBILUIEHHOrO npouecca nomydeHus 6/B AlCls. Bosmoxno nu

nonyuenue 6/B AICI; no peakuuu : 241+ 6HCl — 24IC1; +3H, T ?

3) Paccuwuraiite, kakyio maccy 6/8 AICl; cnemyer B3aTh, 4ToObl npurotoBuTh 100r Hackiwensoro npu 25°C

pactBopa?

4) OObscuute, novemy rekcaruapat AICl; npu npokanuBanuu He Bosrousercs nogodHo 6/ AlCL:, a naer

TBepablii octatok? CocTaBbTe o0llee ypaBHeHHe npoliecca npokanueaHus rexkcaruapara AlCl.
5) Oobsacuute mexanusm aeicTBus AlCl; kak kaTaau3aTtopa NMpH XJ0pHpoBaHUH OeHzona.
6) BO3MOKHO /1M B OpraHH4YecKOM CHHTe3e McrojibzoBaHHe rekcarvapara AlICl: B kayecTee karanuzaropa?
[Touemy?
3ananue 4

Bewecteo A — raz ¢ HenpuaTHBEIM 3anmaxoM Maccoit 80 r pazgenunu Ha aBe paBHble YacTH. [lepByro wacTb
MPOMYCTHIN C MOMoLIbI0 O6apboTépa uepes MOMKMUCICHHBIH CEpHOH KHCIOTOH BOJHBIH pacTBOp cynbgara pTYTH.
O6pazoraguieecs npy 3ToM BewlecTro D oTorHanu uz BogHoro pacteopa. Bee Beuwectso D, a Ttarke 22,4 n (H.y.)
BOJIOPO/Ia TIOMECTHJIM B ABTOK/IAB, COJIEPXKAIIHH CKeNeTHbI HHKeNlb, Harpend no 77°C, N0 OKOHYaHWUM peakuuH
MOJTY4MIIH JKHIKOe BeluecTso E, koropoe npubaeuiu k Harpetoii 1o 180°C cepHoii kucsote, nonyuus ras (H.y.) G. ['a3
G cmewanu ¢ 22,4 51 (H.y.) xy10pa, u, Harpes 10 500°C, noay4uau nocie NPOXokKAeHUs PeaKLMH W OXJIAKIEHHS KHIKOE
BewtecTBO L, obnanatolee pe3kum 3arnaxoM U pazapaxkaroniiMH CBOHCTBAMH.

Bropyto yacTe BellecTBa A NPONYCTHIIH Yepe3 pacTBOP, MOJIyUeHHbIH npubaBieHHeM 24 I METasIHYecKOro
MarHus (B BHAE CTPYXKKH) K pacTBopy 94 r GpommeTaHa B 1MdTHIOBOM 3¢dupe. B pesynbrate peakuuu o0pazoBaioch U
yleTy4yuioch razoodpasHoe (H.y.) BewecTBo Q ¢ IUIOTHOCTBIO MO Bojgopoay pasHoi 8. [locne ynapueanus s¢upa
MOJIYYHIIH TBEpAOe BelecTso M.

[lpu B3aumopneiicteuu Beero Betectsa M u Becero BewectBa L oGpasoBanioch opraHuMdeckoe BewecTBo R,
KOTOpOE NpH B3auMojeHcTBUM ¢ OpoMoM maccoi 160 r, pacTBOPEHHLIM B HETHIPEXXJIOPHCTOM Yriiepojae NMpHUBEIo K
oOpa3oBaHHIO opraHuyeckoro Beulectsa T. M3BecTHO, 4TO NpH CHKUraHHKM Ha BO3yXe BCETrO KOJIMYECTBA MOJYYEHHOTO
BewtectBa G oOpa3syercs 67,2 11 (H.y.) yrieKHCIOro rasa v 54 mi1 BOJbI.

3ajanue

1. Onpenenure ewecta D, E, G, L, Qu M, R, T ¥ HanuwMTe ypaBHeHHs peakLMi WX MOMyUYeHHS, HCTIOJIb3Y A

CTPYKTYPHbI€ JOPMYIIBLI BELLIECTB.
2. Onpenenure Maccy nosnyyeHHoro Betectea T. [IpuBeaute cTpykTypHY10 hopMyITy BetecTsa T 1 Ha30BUTE
ero H BewectBo R no nomenknatype MIOITAK.
3ajanne 5

Kpucrannuueckoe oprannyeckue seuectso A ¢ 6pyrro-gopmynoit C;H,, NO Brecau B peakupoHHy10 K00y,

1006aBHIH M30BITOK pa30aBIeHHOH CONAHOH KHCIIOTBI M MPOKHIIATHIH, B pe3y/ibTaTe BELIECTBO A pacTBOpHIIOCH. B
konOy nomecTunu 6apboTep nMapoBHKa M MPOBETH MEPErOHKY ¢ BOJAHBIM MApoM, M0CIe Yero OCTaTOK B PeaKUMOHHOM
Kosnbe ynapuid gocyxa, nodyude OeclBETHOe KPHCTA/IMYeCKOe opraHuyeckoe BeluectBo b, pacTBopumoe B Boze.
JMCTHINAT ynapuiIK, noayyue OecliBeTHOE KPHCTAJUTHUECKOE apOMATHYECKOe OpraHi4ecKoe BelecTso I,

Ilpy KMMAYEeHHH ¢ a3e0TPONHOH OTrOHKOH BOABI BelwlecTBa [T ¢ 3TAHONIOM B MPHUCYTCTBHHM KATAIMTHYECKHX
KOJIHYECTB CEPHOM KHCJIOTBI NOYHHIIH JKHIKOE KHCIOpo/co/epallee BellecTBo J] ¢ LBeToUHO-(hpyKTOBBIM 3aMaxom,
3JIEMEHTHBIA AHATIM3 KOTOPOIo Mokasall cllelylollee cojiepkaHue yriaepona, Bogopoja v asora: C - 72,00 %; H - 6,67
%, N — 0 %. IlepesenieHHOE K3 COJIM B OpraHH4YeCcKOe OCHOBAHHE BelecTBO b npu B3aumo/eilcTBum ¢ GpomHoit Booii
nosy4atoT Oejloe a30Tcosiepikalliee OpraHMYecKoe KpHCTaIHuecKkoe BellecTro E, He pacTBOpUMOE B BOZIE M MMEIOLIIEE
MonsipHyto maccy 330 r/Mons.

3ananue

I. Onpenenute cTpykTypHYI0 hopmyIty BeecTBa A, Ha30BUTe ero no HoMmeHkaaType HIOTTAK.
2. Hanwvwwure ypaBHeHHs BceX ONMMCAHHBIX peaklMid, yKas3aB cTpyKTypHbie ¢popmynsl Bemects b, I, J1, E.
3. llpennoxkure ypaBHeHHe peaklMH CHHTe3a BellecTBa A M3 Bewects b u /1.



Ilepnoanueckas cucrema s1ementos LU Menaeneesa

1 1 1 v \% Vi VIl VI
1 2
H He
1,00797 4,0026
Bojopon Tennii
2 3 415 6 7 8 9 10
Li Be B C N o F Ne
6,939 9,0122 | 10,811 12,01115 14,0067 15,9994 18,9984 20,183
JIurtuii bepwuimii bop Vriepon Asor Kncmopon Drop Heon
3 11 12 [ 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22,9898 24,312 | 26,9815 28,086 30,9738 32,064 35,453 39.948
Harpuii Marunit AmoMunni Kpemunii Docdop Cepa Xiop Apron
4 19 20 21 22 23 24 25 26 27 28
K Ca Sc Ti Vv Cr Mn Fe Co
39.102 40,08 44,956 47,90 50,942 51,996 54,938 55,847 58,9332 58,71
Kannii Kanbimit Cranmii Turan Banajmii Xpowm Mapranen Keneso Kobaubr Huken
29 30 31 32 33 34 35 36
Cu Zn Ga Ge As Se Br Kr
63,546 65,37 69,72 72,59 74,9216 78,96 79,904 83,80
Men JRCIES 1 aunnuit Iepmannii Mutnsik Lpom Kpurron
5 37 38 39 40 41 43 44 45 46
Rb Sr Y Zr Nb Mo Te Ru Rh Pd
85,47 87,62 88,905 91,22 92,906 9594 [99] 101.07 102,905 106,4
PyGuanii Crponinuid Hrrpuid Iupkonnit Huobnit Monuben Texuenui Pyrenni Pojanmit UM
47 48 49 50 51 52 53 54
Ag Cd In Sn Sh Te 1 Xe
107,868 112,40 114,82 118,69 121,75 127,60 126,9044 131,30
Cepebpo Kanmnii Hunmii Onoko Cyphma Temryp Hox Keenon
6 55 56 57 72 73 74 75 76 17 78
Cs Ba La* Hf Ta W Re Os Ir Pt
132,905 137,34 138,81 178,49 180,948 183 .85 186,2 190,2 192.2 195,09
Llesmit bapnii JlanTan Ladumnii Taunran Boundpam Pennit Ocmuii Hpujmii Ilnatuna
79 80 81 82 83 84 85 86
Au Hg TI Pb Bi Po At Rn
196,967 200,59 204,37 207,19 208,980 [210] 210 [222]
3os010 Pryrn Tanmit Cnunen Bucmyr Honounit Acrat Pajon
7 87 88 89 104 105 106 107 108 109 110
Fr Ra Ac ** Db Jl Rf Bh Hn Mt
[223] [226] [227] [261] [262] [263] [262] [265) [266]
Dpanumii Pajanii AKTHHHI JLyOunii Konmnoruii Peseppopauii bopnii Fanmii Meiitnepnii
*JIAHTAHOMH]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 Yb Lu
140,12 140,907 144,24 [145] 150.35 151,96 157,25 158,924 162,50 164,930 167,26 168,934 173,04 174,97
Hepnii lpaszeom Heonum Hpomernii Camapuit Esponuii Iajionnnmit TepGuit Jucnposnii 1'oammuii DpOuit Tymii HrrepOmit Jhotennii
**AKTHHOH/IbI
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th Pa u Np Pu Am Cm Bk Cf Es Fm Md No Lr
232,038 [231] 238,03 [237] [242] [243] [247] [247] [249] [254] [253] [256] [255] [257])
Topwii [IporakTunmii | Ypau Henryunit 1 LnyTonuii Amepuimii Kiopuii bepkmii Kamdopunii | Ditunrredinnii | Oepummii Mennenepnii | HobGennit Jloypencnii
[Tpumeuanne: OGpasen TabIMILI HANIEYATaH W3 COBPEMEHHOTO Kypea juist noctynalomsx 8 BY3u HE. KvabMmenko u ap. «Hauana xumun» M., « Ixsameny, 2000
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