OTrkpbiTasi XHMHYecKas onamnuaga — 2022 11 knace BapunanT 2

3anaunmne 1
[Tperpauienne 1 Moab opManbaeruia B METaHOJI NPH B3aHMOJIEACTBHH C BO/I0POJIOM CONPOBOXK/1aeTcs BhiaeneHuem 131.9
k/Dk TennoTkl, TOraa kak npu obpasoBaHuM 1 MoJIbL BOJIBI M3 MTPOCTRIX BellecTB BhiaenseTcs 286 klhk.
1) JlokaxkuTe, uTO MPH cropaHuu | MonbL MeTaHosa BelAeNsieTcs OouiblIe TEMIOTHI, YeM MpH cropaHud 1 Mojb
(hopmanbaeruaa.
2) PaccuuTaiite TennoBsle 3 PeKTb cropaHis MeTaHoa U dopManberuia, yUuTbiBas, YTO IPH CTOPaHHH | MOJIb
rpadgmra Boigenserca 394 k/lx, a npu oOpazoanun | Monb popManbaeruia U3 NPOCTHIX BEIIECTB BEIAENAETCH
116 kJlx.
3) HekoTopoe KOJWYECTBO METAHOIIA COXKITIH B KaJlOpUMeTpHueckoii bombe, noMelleHHOH B KATOPHMETP € BOJIOH,
macca kotopoit 4 kr. Temneparypa BoAbl NpH 3ToM yBelHuuuack Ha 58°. Onpeaenure Maccy COAGKEHHOIO
MeTaHolla, eclM TMOCTOSiHHas Kajnopumerpa paBHa (

=1784,34% . a yneneHas TemnoOeMKOCTb BOJbI

const 2pao *

coctanser C,(H,0)=4182%.
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3apanne 2

B XMMHYECKOH KMHETHKE NPHHATO KiacCHOHIIMPOBATh PeaKIHH M0 BelHUHHe 0011ero nopsaka peakimH.

Du3MYecKHil CMBICI NOPS/KA peaklMi — 3TO YHUCJIO OJHOBPEMEHHO W3MEHSIIOLMXCS B NpoLecce KOHUEeHTpaLHii.
[MopsAa0oK peakiMu MOXeT MPUHUMATE 3HaueHHs oT 0 10 3, BKIOYas JpOOHbIE BENHUYHHBI.

K peakuusiM HyJEBOrO MOpsAAKa OTHOCAT OOJBLUIMHCTBO NeTEPOreHHBIX PeakLuii.

CKopocTb peakunii #y1e6020 NOPAOKA HE 3aBUCHT OT KOHLEHTpauni Bewects. Toraa V, =k, , rae k, - KoucrauTa

CKOPOCTH pPeakiuy HyJIeBOrO MOps,IKa.
CKOpoCTh peakumii nepsoeo nopsaoka A —» B npsiMo nponopunoHaibHa KOHUEHTPALMH peareHTa.

Bhipaxenue 118 KOHCTAHTbI CKOPOCTH NEPBOrO MOpPsAKa: k, :lm&; [ Mun™], rne t — Bpems mpeBpalleHus,

r Ct
C() — UCXO0JHas KOHUEHTpalHA peareHra, (.Yr — KOHLEHTpAL U pearcHTa, OCTaBLIErocsa B pEakliH 1o HCTEYEHHH BPEMEHH T

CkopocTb peakuMid emopozo nopsdxka NponopuUHOHalIbHA MPOH3BEICHUIO KOHUEeHTpaunid A n B. Beipakenue nns

KOHCTAHTbl CKOPOCTH BTOPOrO MOpPsAKa: . =l(L,L); [— ] BblpakeHue KOHCTaHTbl CKOPOCTH mpembelo
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nopsdka NpH paBeHCTBE HAYabHBIX KOHUEHTPALUM peareHTOB: k, :L(
27

Bpems, 3a koTOpoe pacXoAyeTcs MOJIOBHHA BellecTBa A Ha3bIBAlOT NIEPHO/IOM [10J1ypacnaza (MoaynpeBpalieHHs) ¢ ¥

33 BHCUMOCTL ROHUEHTDAUMK BEECTBA A OT BpemeH#u BHI!aHHe

Peakuuio  uwesioro  nopsaka,  ONUCBHIBAEMYIO
ypaBHenuem A —> B+ D, npoeenu npu aByx
Temnepatypax — npu 10°C 1 40°C — ¥ nony4yunu
clieayroume KHHETHYECKHe JaHHbIE,
npecTaBleHHbIE Ha rpadHKe.

s \ Omnpeaenure:

a) Nopsi0K peaKiuH;

% 6) KoHcTaHTBI cKopocTH peakuu ipu 10°C n 40°C;
- N B) TemrieparypHbli KO3QPULHEHT peakLHH ) .

[A} mans/a
Py

r) nepuoj MoJiynpeBpalleHHs A MpH 3aJaHHOH

- MCXO/IHOHW KOHUEHTpaluMd 4 MOIB/1 npu IABYX

sy O Temrneparypax;

T e 1) KaK U3MeHWIach ckopocTh peakimu mpu 40°C

: 0 i 2 3 ‘ 4 5 . & 7 8 3 YEpe3 4YCThIPEC MHUHYTHI MOCJIE€ HaYala peakuHH no
R S S CPaBHEHHIO € HCXO/IHOM CKOPOCTBIO peakuMu?

3ananne 3

[nanoBogopoa Wik cuHiiIbHas kucinora HCN — s, BbI3bIBAIOLIMI KHC/IOPOAHOE TOJIOIAHHE TKAHEBOIO THIIA.
OJ1HaKO, 5TO BELIECTBO O4eHb BOCTPEGOBAHO B XHMHUECKOH MPOMBILLIEHHOCTH: NPH B3aHMOIEHCTBHU ¢ KapOOHHIIbHBIMH
coeJMHEHHAMHM 00pa3syeT LUHaHTHIPHUHBI, MCTOJIb3YIOLIMECS B MPOU3BOACTBE 3aMELUCHHbBIX W HENpPEICIbHBIX KapOOHOBBIX
KHUCJIOT, SABJIAETCA ChIPbEM A MOTy4YeHHs aKPHIIOHHTPHIIA, METHIMETAKPHIATa, XHMHYECKHX BOJTOKOH U Mp.

B HacTOALIMIA MOMEHT OIHMM M3 PacrlpoCcTPaHEHHBIX METONOB MOJYYeHWAs LHAHOBOAOPO/A HBISAETCA METOJ
AHJIpycoBa: NpAMOii CHHTE3 W3 METaHa U aMMHaKa B MPUCYTCTBUM BO3/yXa Ha MJIATHHOBOM KaTanu3aTope. Taksxke HCN
MOKHO MOJYYHTh W3 AMMHaKa M yrapHOTro raa B PUCY TCTBHH JIHOKCH/IA TOPHS B Ka4eCTBE KaTaan3aTopa.

M3BeCTHO, YTO MOJIEKYTbI LIMAHOBO/I0PO/IA CYLLECTBYET B BUE ABYX TayTOMEPOB. [Ipodonicenue na obopome



Annon CN ~obpasyer npoyHble KOOpAHHALHOHHBIE CBA3M C METa/UlaMH, M 3TO €ro CBOHCTBO HCMOJb3YyeTcs B
peaxkuuy DIbCcHEPa NpH J00bIue 30710Ta U151 €ro OTAeNEHUs OT My CTOH MOpo/ibl: 30JI0TOCOAEPKALILYIO TOPOIY [epeEMELIHBAIOT
B pacTBOpe LIHAaHMIA HATPHUs, NPOMyckas yepes 3TOT pacTBOP BO3AYX. DJEMEHTAPHOE 30JI0TO PACTBOPSETCS BCNEACTBHE
o0pa3oBaHHs KOMIUIEKCE, B KOTOPOM KOOPAHHALIMOHHOE YHCIIO MeTala-KoMIJIeKcoo0pa3oBaTelis PABHO [IBYM.

3anaHue

1) CocraBbTe CTPYKTYpHbIe (OPMYJibl TAyTOMEPOB LiHaHOBoAopoja. Kakas reomerpuueckas opma XapakTepHa
Ul MOTIEKYTT 3THX H30oMepoB? Kakos xapakTep cBsi3eil M MeXaHH3M UX 00pa3oBaHHs B 5THX Mosekyax? Kakosa
CTENeHb OKHCIEHHs M BAJIEHTHOCTHL aToMa yriiepoja B 9TUX Moliekynax? Kakoii u3 u3omepos, Ha Balll B3TJIA,
siBnsieTcs donee ycTOiHYUBbIM?

2) CocTtaBbTe ypaBHeHHst 000UX ONMUCAHHBIX criocoboB nomy4yeHus HCN.

3) CocTaBbTe ypaBHeHHe peakUHH JjbcHepa. Kakue TUNBI XMMHYECKMX CBs3ed NPHUCYTCTBYIOT B MOJIy4€HHOM
KOMILIEKCHOM COeMHEeHHU?

4) CocraBbTe ypaBHEHMEe B3aUMOJIECHCTBHA 1MAHOBOAOPOAA C alleTOHOM. Kakue KMCI0Thl MOKHO MOJNYYHTh M3
obpazosasiuerocs unanruapua? CoctaBeTe CXeMy npeBpalieHus (MM ypaBHeHHs peakLMii) 1 aiTe HasBaHus
kucinoram o HomeHknatype MIOTTAK.

3ananue 4

K BewulecTBy A — 0eCLBETHOM KHIKOCTH C XapakTepHbIM 3anaxoM maccoii 138 r npudasuau 813 r 6pomuza dochopa
(IIT). Obpa3orasiueecs KUIKOe (H.y.), HO JIEMKOKHIALLEE OPraHMYECKoe BelecTso D oTorHajin U3 peakiMOHHOH CMeCH H
pasfenuid Ha TPH PaBHbIE 4ACTH, BTOPOH MpoayKT peakuuu ((HochopucTyto KUCI0TY) OTOPOCHIIH.

[TepByto uacTh BewecTsa D Harpenu ¢ H30BLITKOM CIIHPTOBOrO PacTBOpa LLEI0UH, B pe3yJ/ibTaTe yero odpa3oBajioch
razoobpazHoe (H.y.) oprannyeckoe BemectBo E. Beck raz E nponyctunu yepes pasorpetyto ao 1200 °C tpyGuaryio neus, B
pe3yjbTaTe uYero MOIYYMIIM cMech ABYX ra3oB (H.y.) — Bojopoja W opraHuueckoro rasa G. I'as G mponyctunu npu
MHTEHCHBHOM MepeMelInBaHui Yepe3 HarpeTbiii 10 55°C BoaHbIi pacTBOp cMecH xjiopuia meu () ¢ xnopuaom aMMOHHS,
B pe3yNbTaTe Nojy4unu razoodpaizHoe (H.y.) BellecTBo L, KOTOpoe OTAENNIN M TUATENBHO BbICY LUHITH.

Bropyto yacTs Beutectsa D pacTBOpuUnu B AUITHIOBOM ddHpe U MpHOABUIM K OTYHYEHHOMY PacTBOpY 24 r maruus
(B BHIE CTPY>KKH), 10 OKOHYAHHH PACTBOPEHHs MAarHHs B PeaklMOHHYIO cMech MpUOaBHIM BCE KOJIMYECTBO BellecTsa L,
KOTOpPOE MOJIHOCTBIO POpearupoBalo, B pe3ylibTaTe 4ero obpaszoBanca M yaeTy4uica (H.y.) ropioduil ras Q ¢ njioTHOCTEIO
1o BOAOpoy paBHoi 15, a B konbe ocTanoch nojyyeHHoe BelecTso M.

K ocraBuiemycs nosjyueHHoMmy BewlecTBY M npubaBunu TpeTblo vacTe Bewlectsa D, B pesyiabTare 4ero
obpaszoBanock opranudeckoe BelectBo R. BewectBo R npu B3aumopeiictBun ¢ 6pomMom Maccoii 160 r, pacTBOpeHHBIM B
4ETBIPEXXJIOPHCTOM YTTIepo/e, NpUBEN0 kK 00pa3oBaHUI0 opraHuyeckoro Betectsa T.

M3BecTHO, 4TO NpH CKUTMAHWH Ha BO3JyXe BCEro KONM4ecTBa moiydeHHoro raza E obpazyercs 44,8 n (n.y.)
YIJIEKUCIIOro rasa u 36 M BOJbI.

3ananue

1. Onpenenute Bewectea D, E, G, L, Q u M, R, T n nanumure ypaBHeHHA peakuUMil UX TONYUEHHA, HCIIONIL3YH

CTPYKTYpHbIE (hOPMYJIbI BELLECTB.
2. Onpenennre Maccy nonyueHHoro Beulectsa T. [IpuBeaute ctpyktypHyto opmyy Beutectsa T 1 HazoBUTE ero
u Beulectro R no Homenknatype MIOITAK.
3aganne 5
becuseTHOe KpPUCTAIHYECKOE OpraHuyeckoe BeuecTso A ¢ OpyTro-hopmynoii C, F, (), BHECIH B PeaKLMOHHYIO

kon0y, 100aBW/IK U30BITOK pacTBOpa TMAPOKCH/A HATPHA W MPOKUIATHIIN, B pe3yJibTare BellecTBo A pactBopuiock. [Tocne
OXJIOKEHHUS B PEaKUMOHHYI0 K00y MpuOaBHIIM MO KarIsM COJISHYIO KUCIOTY 10 c1aboKHCoii peakuiu 1o YHHBepCalbHOi
MHJIMKATOPHOIT OyMmare, nocie yero npudaBnsiu pacTBOp ruApokapdOHaTa HaTpUs A0 MpeKpalleHus BelaeneHns raza. Janee
B peakLMOHHY10 Koy moMecTunu 6apborep napoBHKa M MpOBENH MEPEroHKY € BOASAHBIM NApoM, TUCTWILIAT codpanu u
YNapHIIH, MOJYYHB KPHCTAJUIMYECKOE OpraHHYecKoe apoMaTHUeckoe BelecTBO b ¢ xapakTepHbIM 3anaxoMm.

OcTaTok B peakiMOHHOI Ko0e BHOBb MOAKUC/IUIIN COJAHOM KHCNOTOH 1 0XJIaOUH 10 npuMepHo 4°C, B pezynbrare
4ero Ha JIHe K0J10bl Bblnalii OecLBETHbIE KPUCTA/BI BELIECTBA OPraHHYeCcKOro apoMaTHyeckoro BewlecTsa [, He HMeroLLero
3araxa, koTopble OTAeAHIN puabTpoBanueM. [1pu B3auMoieiicTBMM HATPHEBOTO MPOM3BOIHOrO BellecTBa b ¢ GpoMmeTaHoM
B BOIHOH cpejie Mojiyyaercs »MIKOE KUCIOpOoAcojepxkallee opraHudeckoe BewecTBo JI, ¢ NPUATHBIM 3aMaxoM, IU10X0
pacTBOPHMOE B BOJIE, IIEMEHTHBIH aHAJIM3 KOTOPOro [oKasan cielyrollee coiepixanHe yriepojaa u rojopoaa: C - 77,78%;
H-7.41%.

IIpu Harpesanum BewectBa I' ¢ okcuaom docdopa (V) nonyyaor GochopHy0 KHCIOTY H KPUCTALITHYECKOE
opraHuveckoe BellecTBo E, umerollee MonspHyto Maccy 226 r/Mob.
3ananue
1. Onpenenure cTpykTypHyto opmyny BellecTBa A, Ha3oBHTe ero no Homenknarype UIOTTAK.
2. HanuwmTe ypaBHeHHs BCeX OMMCAHHBIX peakiiii, ykasas cTpykTypHble dopmynsl Bemects B, I, JI, E.
3. [Tlpeanoxure ypaBHeHHe peaklHH cCHHTe3a BellecTsa A u3 Bemects b u E.



[lepuoanueckas cucrema sementos /I.U. Menaeneesa

I 1l [11 v Vv VI VII VIII
1 1 2
H He
1,00797 4,0026
Boxopoi Tennit
2 3 415 6 7 8 9 10
Li Be B C N (0] F Ne
6,939 9,0122 | 10,811 1201115 14,0067 15,9994 18,9984 20,183
JIntuii bepuiimii bop Vraepon Asor Kucnopon Drop Heon
3 11 12 | 13 14 15 16 1/ 18
Na Mg Al Si P S Cl Ar
22,9898 24312 | 26,9815 28,086 30,9738 32,064 35,453 39,948
Harpnii Maruui AJIHOMHHHH Kpemunit Docdop Cepa Xnop Apron
4 19 20 21 22 23 24 25 26 27 28
K Ca Sc Ti Vv 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
Kannit Kannuuit Cranjuii Banaauii Xpowm Mapranen Kenezo Kobasbt Hukenmn
29 30 31 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 IS Tanmii I"epnmanmii Muimnak Cejtenr | Bpom R Kpurrron
5 37 38 39 40 41 42 43 44 45 46
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd
85,47 87,62 88,905 91,22 92.906 95.94 199] 101,07 102,905 106.4
PyOunii Crponumit Hrrpni Ilnpronnii Huobuit Monubjen lexnennii Pytennii Poauit 1 Lasuma i
47 48 49 50 51 52 53 54
Ag Ccd In Sn Sb Te I Xe
107.868 112,40 114,82 118,69 121,75 127,60 1269044 131,30
Cepetpo Kajimuii Huuit 01080 CypbMma Tenmyp Hon 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 1902 192,2 195,09
Lesnii bapuit Jlarrran Ladymmit TanTan Boundpam Peunii Oemuii Hpuamii Inaruia
79 80 81 82 83 84 85 80
Au Hg Tl Pb Bi Po At Rn
196,967 200,59 204,37 207,19 208,980 [210] 210 [222]
3om0T0 Pryth Taniui Cruuent Buemyr Loaouni Actar Pazou
7 87 88 89 104 105 106 107 108 109 110
Fr Ra Ac ** Db J1 Rf Bh Hn Mt
[223] [226) (227 [261] [262] [263] [262] [265] [266]
Dpanuuii AKTHHHH JlyGunii HKonmoruit Pesepdopanii bopwit | annii MeiiTHepnii
FTAHTAHOHWIBI
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] 150,35 151,96 157,25 158,924 162,50 164,930 167,206 168,934 173,04 174,97
Ilepuii Ilpasconnm Heosmm Iponmernii Camapuit Epounii 1ajlonunmit Tepbuii Juciposnit IossMuii DpGuit Tyimid Hrreplui Jhorenmii
**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 Ilporakrunmii | Ypan Herrrynnii ILnyTonuii Amepuni Kiopuit bepkimii Kamudopuuit | Ditnurreiinmii | @epmuit Memtenesnid | Hobennid Jloypencnii

TIpumeuanne:

OOpasen TabIHILI HANIEUATAH M3 COBPEMEHHOTO Kypea Uik noctynaomux 8 BY 3u1 HE. Ky3emenko u ap. «Hauana xumun» M., « Dx3amenn», 2000
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(ITocTaBbTe TAJI0UKY B HYXKHOM MOJIE) (HymepoBaTh TOTLKO YHCTOBHKH)
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