OTkpeITas XHMHYecKas oJAMIHaaa — 2022 11 kaace Bapuanr 2

Sananme 1
IIpeBpawenue 1 Mmonb hopManbaeruaa B MeTaHoI MPH B3aMMO/ACHCTBUY C BOAOPOAOM CONPOBOXKAAeTCs BbhlaeneHuem 131,9
kJI>k TernaoTel, Toraa kak npu odpazoBaHuu 1 MoJb BOABI M3 NMPOCTHIX BelLEeCTB Bhiaensercs 286 k/x.
1) HoxkaxuTe, 4To mpu cropaHuu | MONbe MeTaHO/a BblAeAfeTCs OOMblIe TENIOThI, YeM TPH CropaHud | monb
opmanbaeruaa.
2) PaccuuTaiite Terossle 3¢ ekThl cropaHus MeTaHona H opmanbaeruia, Y4UTbIBas, 4TO MPUH cropaHuu | Mosb
rpacduTa Beiaensercs 394 k/xk, a npu obpazoBanun 1 Monb Gopmalib/iernaa U3 MPOCThiX BELIECTB BHIENsAETCS
116 kJlx.
3) HexkoTopoe KOIHYECTBO METaHOA COXKTIIH B KAJIOPUMETpHIECKOi HoMOe, moMelleHHOH B KAJIOPUMETP C BOJIOH,
Macca kortopoil 4 kr. TemnepaTtypa BoAel mpu 3ToM yBenuuunacs Ha 58°. Onpejgennrte mMaccy COXOKEHHOIO

=1784,34*  a ynenpHas TENIOEMKOCTb BOJIbl
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MeTaHo/la, €c/ldi MOCTOAHHasd KalopuMmeTrpa pasHa ('

const

coctasnser C (H,0)=4182

Jw
kK
3apanue 2
B XMMHUYECKOH KHHETHKE MPHHATO KiIacCH(ULMPOBATh PeakLUU 110 BeJIHuiHe 001Iero mopsaka peakiiu.
@®u3MYeCKHil CMBICT TIOPAAKA PEAKLUHH — 3TO YUCJIO OJHOBPEMEHHO M3MEHSIOIIMXCH B MpoLecce KOHLEHTPaLHMi.
[lopsaok peakii MOXET MPUHUMATE 3Ha4YeHHs oT () 10 3, BK/IIOYas ApoOHbIC BEMHUHHDI.
K peakuusM Hy/1€BOr0 MOpsaka OTHOCAT OOMBIIHMHCTBO FETEPOreHHBIX PeaKLHii.

CKOpOCTb peakumii Hye6020 nopsoka He 3aBHCHT OT KOHUeHTpaumii Bewects. Toraa V, =k, rae k, - KoHCTaHTa

CKOPOCTH peakLHH HyJIEBOTO MOPA/IKa.

CkopocThb peakiumii nepgozo nopsoka A —> B npsamo nponopumoHaibHa KOHUEHTPALMH peareHTa.

BoipakeHue /Uil KOHCTaHTBI CKOPOCTH MEPBOTO TMOpSAKA: f, LS [wun™ ], rae - Bpems npespauiens,
r Cr

C(] — ACX0JHaA KOHUCHTpAUHA pearcHra, Cr — KOHLEHTpalus pearcHTa, oCTaBlierocs B peakuuu rno UICTEYeHUH BPpEMEHH T

CkopocTe peakumii 6mopozo nopadxka NpONOpLHOHATIEHA NPOU3BEAEHHIO KOHLUeHTpauuit A u B. Bripaxenue ans

KOHCTAHTBI CKOPOCTH BTOPOro mopsjika: fk, =1(L7L); [

t'Cx Gy MOb - MUH
2
NopAdKa NPA PaBEHCTBE HAYATBHBIX KOHUEHTPALMI PEareHToB: k, = 1 Lz - _1:) 3 ]
B Ol &+ Mons” - mun

Bpems, 3a koTopoe pacxoayeTcs MOJOBMHA BEIIECTBA A Ha3bIBAIOT MNEPHOIOM Moypacnana (nojaynpeBpaiieHus) ¢ Y-

J
]. BelpakeHMe KOHCTAHTbl CKOPOCTH Mpemueco

33 BHCMMOCTL KROHUEHTPAaUMK Be UlecTBa A OT BpeMeHn 3@ naHHE

Peakumro  uenoro  nopsjaka,  OMHCBIBaeMYyio
ypaBHenwem A— B+ D, nposenu mpu aByX
temneparypax — npd 10°C u 40°C — u nonyuunu

M

cienyloume KHHETHYEeCKHE JIaHHBIE,
: npeacTaBieHHbIE HAa rpadHKe.
S ¢ \ Onpeaenure:
\ a) MOPAI0K peaKLMH;
\1'\197 6) KOHCTaHTBI CKOPOCTH peakiuu 1pu 10°C u 40°C;
15 N " B) TeMIepaTypHblii KO3QQHUHEHT peakHy ¥ .
1 ~ s r) nepuov,u nonynpespauieHuss A np 3agaHHOH
- MCXOJHOH KOHUeHTpauuH 4 MOJb/1 NpH ABYX
as i N b e TEMIEepaTypax;
i T 1) Kak M3MEHHJIACh CKOpocTh peakiumu mipu 40°C
o . 2 3 s 5 5 7 8 s Yepe3 4eTbipe MMHYTbI M0C/IE HAYala peakLHH 1o
e s e CPaBHEHMIO C HCXOJIHOM CKOPOCTBIO peakuuu?

3aganue 3

[lnanoBogopoa uiau cuHHUNbHas kucinota HCN — s, BBI3BIBAROLIMIT KUCIOPOJHOE rOJIO/JaHHE TKAHEBOrO THIIA.
O/HaKo, 3TO BELECTBO OYEHB BOCTPeOOBAHO B XHMHUECKOI MPOMBILIIEHHOCTH: MPH B3aUMOAEHCTBHH ¢ KapOOHUIBHBIMH
COeIMHEHHAMH 00pa3yeT LUHAHTUAPHHbBI, UCMOJb3YIOLMECS B MPOM3BOACTBE 3aMELUEHHBIX U HENpeae/bHbIX KapOOHOBBIX
KHCJIOT, ABJSETCHA ChIPbEM V1A MOJYUYEHHS aKpHJIOHHTPMIIA, METHIIMETaKpHIaTa, XMHMHUYECKHUX BOIOKOH H TIp.

B HacTosLMHi MOMEHT OJHMM M3 paclpoCTPaHEHHBIX METOJO0B MOJY4YeHWs LMaHOBOJOPOJA SBISETCS METOo[
AHJpycoBa: nMpsAMOii CHHTE3 M3 MeTaHa W aMMHaka B MPUCYTCTBHU BO3JyXa Ha MiaTHHOBOM Karanuszarope. Taksxke HCN
MOKHO MOJTYYHTb M3 AaMMHAKa M YrapHOro ra3a B MpUCYTCTBHH JIMOKCHA TOPHA B Ka4eCTBE Karaau3aTopa.

H3BecTHO, UTO MOJICKY bl IHAHOBOA0pOJa CYLIECTBYET B BUAC ABYX TAYTOMEPOB. HpO()().-’IJK‘CHIJL’ Hd oﬁopome AT

»



AHuoH CN ™ oDOpasyeT mpouvHble KOOPAMHALMOHHBIE CBS3M C METa/lslaMH, M ITO €ro CBOMCTBO HCMOJIb3YETCS B
peakuuy DbcHepa MpU A00bIYe 30710Ta [UIsl €10 OTASNEHHS OT MyCTOH NOPO/ibl: 30J10TOCOAEPHKALLY KO OPO/1Y MePEMEIIHBAIOT
B pacTBOpE LIMAHWA HATPUS, MPOIycKas Yepes 3TOT PAacTBOP BO3AYX. DIEMEHTAPHOE 30710TO PACTBOPAETCH BCIEJCTBHE
00pa3oBaHus KOMILIEKCa, B KOTOPOM KOOPAHHALMOHHOE YHCIIO METaJLIa-KOMIIeKCo0Dpa3oBaTesis paBHO JIBYM.

3apanue

1) CoctaBbTe CTpyKTYpHBIE (JOpMYJIbI TAYTOMEPOB LMaHOBoAOpoaa. Kakas reomeTpuieckas opma xapakrepHa

JUIst MoJteKy 1 3THX u3omepoe? KakoB xapakTtep cBsi3eil M MexaHH3M MX oDpa3oBanus B 3THX Mosiekynax? Kakosa
CTereHb OKHCIAEHHUs M BaeHTHOCTh aTOMa Yrijiepoja B 3TuX Mosekynax? Kakoi M3 M30MepoB, Ha Ball B3rMAf,
sABnsieTcs donee ycTOHYMBLIM?
2) CocraBkTe ypaBHeHHs 000HX onucaHHbIX cnocoboB nonyyenus HCN.
3) CocTaBbTe ypaBHeHHE peakunu DibcHepa. Kakue THIBI XMMHUYECKHX CBsizeil NPUCYTCTBYIOT B MOJYYEHHOM
KOMIUIEKCHOM COeUHEeHHH?

4) CocraBbTe ypaBHeHHe B3aHMMOJIEHCTBUS LIMaHOBOJOpOJAA ¢ aueToHoM. Kakue KHUCIOTBI MOMKHO MOJYYHTb M3
obpazorasierocs uuanruapuHa? CocTaBbTe CXeMy NpeBpalleHus (WM ypaBHEHHs peaklMii) M 1aiTe Ha3BaHHs
KHcnoTaM no HoMeHknatype MIOITAK.

3ananmue 4

K BeliecTBY A — OeCLBETHOI KHIKOCTH C XapakTepHbIM 3anaxomM Maccoii 138 r npubasunu 813 r 6pomuaa docdopa
(IIT). ObpazopaBiueecs KuaKoe (H.y.), HO JIETKOKHIIALLEE OPraHHuecKoe BElEeCTBO DD OTOrHanu M3 peakuHOHHOH CMECH H
pa3fenuid Ha TPH PaBHBIE YACTH, BTOPOH NMPOAyKT peakuuu (hocdopHeTyro KUCaoTy) 0TOpOCHIIN.

ITepByto 4acTh BewecTBa D Harpenu ¢ W30BITKOM CIUPTOBOTO PacTBOpa LIEJOYH, B pe3yJibTate yero odpazoBanock
razoobpazHoe (H.y.) opranuyeckoe BeuwlecTBo E. Beck ras E nponyctunu yepes pazorpetyto go 1200 °C tpybuaryio neus, B
pe3ynbTaTe 4ero MOMYYHJIM CMech ABYX rasoB (H.y.) — Bojopojaa W opranuyeckoro rasza G. I'az G nponyctuan npu
WHTEHCUBHOM MepeMeLIHBaHHH Yepe3 HarpeTolil o 55°C Bo/HBIH pacTBOp cMecH XJopuja meau (1) ¢ XJ10pHIoM aMMOHuS,
B pe3yJIbTaTe MONY4HIH razoo0pazHoe (H.y.) BellecTBO L, kKoTopoe OTAe/INIH W TIATEIBHO BBICY LLIKJIH.

Bropyto yacTe BewlecTBa D pacTBOpHIN B AMITHIOBOM 3hupe U NpHOABHIIK K NOJy4EHHOMY pacTBOpY 24 I MarHus
(B BHe CTPYIKKH), 10 OKOHYAHUW PACTBOPEHHUS MATHHUA B PEAKLIMOHHYO cMech MPUOABMIIM BCe KOIMUYECTBO BellecTBa L,
KOTOpOE MOJHOCTBIO POpearupoBaso, B pe3yJisTare yero odpasoBaics W yaeTyuuics (H.y.) roprounii raz Q ¢ nioTHOCTbIO
o BOAOPOAY paBHO# 15, a B konbe ocTaioch nonyyeHHOe BelecTBo M.

K ocraBmemycs monyueHHOMY BewlecTBy M npudaBHiIM TpeThio uacTh BewlectBa D, B pesynbrare 4vero
obpazoBanock opraHnyeckoe BelecTBo R. BewectBo R npu B3aumoneiictBuu ¢ dpomom maccoii 160 r, pacTBOPeHHBIM B
YeThIPEXXIOPHCTOM YrIepo/ie, NpUBeo K o0pa3oBaHHIO oprannyeckoro seuiectsa T.

M3BecTHO, 4TO TPH CKUIAHWM HA BO3AYXE BCEro KOJMMYECcTBa nojydeHHoro rasa E oOpasyercs 44.8 1 (H.y.)
yTIIeKHCIoro raza u 36 Mi BOJBIL.

3anaHue

1. Onpenpenute Bewectsa D, E, G, L, Q u M, R, T 1 HanuiunTe ypaBHEeHHs peaKLMi WX MMOJYUYEHHS, UCIOb3Ys

CTPYKTYpHbIe ()OPMYJIbl BELLECTB.
2. Omnpepenute Maccy nojyveHHoro eerectsa T. [Tpuseaute cTpykTypHyto opmyny sewectsa T v Ha30BUTE ero
u BewecTBoO R no Homenknarype MIOITAK.
3ananue 5
BecuBeTHOE KpHCTAIHYECKOE OpraHuyeckoe BelwecTso A ¢ OpyTro-popmynoit C,,H O, BHECIH B PEaKLUNOHHYIO

konGy, 1006aBHIH H3OBITOK pacTBOpa FMAPOKCH/IA HATPHS M NPOKUISITHIIM, B pe3yJibTaTe BelecTBO A pacTBopHiock. [Tocie
OXJIAJKIEHUS B PEAKLMOHHYIO KOOy npuOABHIIHN 10 KATUISIM COMAHYIO KMCIIOTY /10 ¢1aD0KHCII0H peakiHHi Mo yHHBEPCalbHOI
MHIMKATOPHOI Gymare, nociie 4ero npubaesin pacTBOP ruapokapOboHaTa HaTpHs 10 MpekpalleHus Bblaenenus rasa. lanee
B PEaKLMOHHYI0 KOJIOy momectunu 6apboTep napoBHKa M MPOBEIN NEPErOHKY C BOASHBIM [apOM, AHCTHIIAT coOpanu u
YIAPHUIIH, TOJIYYHB KPUCTATMYECKOE OPraHMYecKoe apoMaTHYeCKOE BelllecTBO b ¢ XapakrepHbIM 3araxomM.

OCTATOK B peaKIHOHHOMN KoNnbe BHOBb MOJKHCIINIIN CONAHOMH KHCIIOTOM H 0XJ1a/IniH /10 npumepHo 4°C, B pe3yabrare
4ero Ha JHe kKonObl Beinany OeclUBeTHbIE KPUCTANIbI BELIECTBAa OPraHH4ecKoro apoMaTHyecKkoro seulectsa I, He uMeroLero
3anaxa, KoTopble oTaenunM GpunsrpoBanueM. [1pu B3aMMo/IeiiCTBHM HATPUEBOTO MPOM3BOIHOIO BelecTsa b ¢ 6GpomMmeTaHoM
B BOJHOH Cpele MONy4aeTcs >KUIKoe KHCIOpOJCO/epKallee OpraHdyeckoe BewecTBo I, ¢ MpUsTHBIM 3aMaxoM, Mioxo
PacTBOPHMOE B BOJIE, IJIEMEHTHBIH aHAIM3 KOTOPOro Mokasan cieayloliee cojepxanue yriepoaa u sogopoaa: C - 77,78%;
H-7,41%.

[pu Harpesanuu Bewiectsa I ¢ okcuigoM (ocdopa (V) nonyuaior (GocopHylo KHCIOTY W KPHCTAIMYECKOE
opranuyeckoe BewlecTro E, uMerolee MonapHyto maccy 226 r/molib.

3amanue

1. Onpenenure cTpyKTYpHYIO popMyny BeluecTBa A, HazoBuTe ero no Homenknarype MIOIMAK.

2.  HanuwuTte ypaBHeHMs BceX OMMCAHHBIX peakiuii, ykasaB cTpyktypHble popmyiibl Bewects b, I, I, E.

3. [IlpeanoxuTe ypaBHEHME peakiiMu cHHTe3a BelecTBa A u3 Bewects b u E.



Ilepuoanueckan cucrema siementos JILH. Menneneesa

I 11 111 v v VI VIl VIII
1 1 2
H He
1,00797 4,0026
Bojopost lemit
2 3 415 6 7 8 9 10
Li Be B L& N (0] F Ne
6,939 9,0122 | 10,811 1201115 14,0067 15,9994 18,9984 20,183
Jluruit bepninii bop Yraepon Azor Kucnopon Mrop Heon
3 11 12 | 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22,9898 24312 | 269815 28,086 30,9738 32,064 35,453 39,948
Harpuit Maruuit AJloMHHHI Kpemunii Mocdop Cepa Xiop Apron
! 19 20 21 22 23 24 25 26 27 28
K Ca Se 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
Kanuii Kajibuui Craminit Turan 1M Xpom Mapranen Keneso Kobansr Hugenn
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 [ lnuk I"anmii Iepmanuit Mblnbsak Ceaen | bpom Kpnmron
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
PyGmnii Crponnui Hrrpuii I upkonnii HuoGwmii MonnGaen lexnennit Pytennii Pomnmi Ilananuit
47 48 49 50 51 52 53 54
Ag Cd In Sn Sh Te | Xe
107,868 112,40 114,82 118,69 121,75 127,60 126,9044 131,30
Cepebpo Kasmnii Hnmii Onoro Cypbma Temryp Hon Kcenon
6 55 56 o) 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
Ilesmii bapuii Jlantan laduuit lantan Boandpam Pennit Ocmuit Hpumii 1L1atnua
79 80 81 82 83 84 85 86
Au Hg Tl Pb Bi Po At Rn
196,967 200,59 204,37 207,19 208,980 [210] 210 [222]
305010 Pryth Tannmii Crunent BucmyT Honounii Actat Pajon
7 87 88 89 104 105 106 107 108 109 110
Fr Ra Ac ** Db JI Rf Bh Hn Mt
[223] [226] [227] [261] [262] [263] [262] [265] [266]
Dpannmit Panmi AKTHHHA JlyOunii Konmormii Pesepdopanit bopwuit L anuii Meiitnepuii
*JTAHTAHOH]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 Yh 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
Llepuii Ilpaseoanm Heounm Ipomernii Camapwuit Epponuii | aonmmnnii TepGnii Jlucnposuii "o muii Ipbui Tymnii Hrrepbuit Jhotenmit
**AKTHHOMH)1bI
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]
Topwit Ipotakthaui | Ypan Herrrynnii ILayTonnii Anepuimii Kiopwuit beprommii Kasmdopnuii | Ditnnrreitunii | Oepmuii Memjtenesnii | HobGennit Jloypercuii

Hpumenanne: OGpasen Tabimiibl HaueyaTan w3 COBPEMEHHOro Kypea Junt noetynaiomux 8 BY 3u 1LE. Kysemenko u ap. «Hauana xuvum» M., «Ixzameny, 2000
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