OTKpbITas XHMHYECKas oJHMANana — 2022 11 knace Bapuanr 2

3apanne 1
IIpespauienue 1 Mone Gopmanbaeruia B METaHO NPH B3aHMO/IEHCTBHM C BOJOPOIOM CONPOBOKAAETCA BhlleneHHeM 131,9
Kk JlK TenIoThl, TOr/a Kak npn 00pa3oBaHuy | MOJIb BOZIbI M3 MPOCTBIX BELUIECTB BbIACIACTCH 286 kJIx.
1) JlokaxuTe, 4TO TMPH CropaHuu 1 MOIb METaHONa BbIAETACTCH fonblue TeMIoThl, 4€M NpH cropanuu 1 mMojb
(opmaneaervaa.
2) PaccuuTaiite TemnoBbie 3Q(eKTh CropaHns METaHOIA H dopmanbaeruaa, yUHTBIBasA, 4TO NPH CropaHuu 1 Mosb
rpadura Beigensercs 394 kJlx, a npu obpazoBanuu 1 monb (dopMaJibiernia U3 MpocThiX BELECTB BbIAE/IAETCSA
116 kJlx.
3) HekoTopoe KOIMUYECTBO METAHOJIA COXKITIH B KaJlopUMeTpUYecKoii 6ombe, oMeLIeHHOH B KaIOPUMETP C BOJIOH,
macca kortopoii 4 kr. Temneparypa BOJbI IIPH JTOM yBE/IM4WIACh Ha 58°. OnpejenuTe Maccy COXKEHHOIO

MeTaHosa, ecid TocTosHHas kanopumerpa pasHa C :1784,3—{%’;, a yJelbHas TEenJI0eMKOCTb BO/ibl
v _ Jne
coctasnser C,(H,0)=418277% .

3aganue 2
B XMMHYECKOI KUHETHKE MPHHATO KJIaCCH(HUMPOBATL PEAKLHH NO BETH1IHHE o011ero nopsaaxka peakiH.
Mu3nuecKHii cMpICa TOPSAKA peaklMd — 9TO YHCJIO0 OXHOBPEMEHHO W3MEHAIOUMXCA B TPOLECCe KOHLIEHTpaLHUii.
[TopsaoK peakitH MoXKeT NPHHUMATB 3HaueHns ot 0 10 3, BKIKoyas JApoOHbIE BETHUHMHbL.
K peakuusimM HyJIeBOTO TIOPAIKA OTHOCAT OOJIbIIMHCTBO rETEPOreHHbIX peakuuii.
CKOpOCTBb peakLui H)1e6020 ROpAOKA HE 3aBUCHT OT koHueHTpauuii Bewects. Toraa V, = k,,raoe k, - KoncranTa

CKOpOCTH peaxum{ HYIIEBOFO nopsaaka.
CKopocTh peakuuii nepso2o nopsoxa A — B npsiMo nponopuHoHalbHa KOHUEHTPALHK peareHTa.
Bb[pa}KeH]er 1 KOHCTaHTLI CKO}JOCTH MepBoro nopsaaka: kl :lln CU

r Cr

C[] — HCXO0/1Hasi KOHLUEHTpalus peareHTa, Cr — KOHUEHTpauus pearcHra, OCTaBLIErocs B peakuuH mo HCTEYEHUH BPEMEHH T

; [mun™], rne 7 — Bpems npeBpalleHus,

CKOpOCTb PeakiLuii 6mopozo nopadka NponopuHoHaibHa NPON3BEACHHIO KoHUeHTpaunid A u B. BelpaxeHue a71s

a
KOHCTaHTbl CKOPOCTH BTOPOIO nopsaaka: k., :l(L_ _l_) 3
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Bpemsi, 3a KOTOPOE PACXOAYETCs MOJIOBHHA BELEeCTBA A HA3BIBAIOT EPHOIOM MOy pactiana (monmynpeBpateHus) 7, .

32 BUCHMOCTD KOHLIEHTPALIMK BEWECTBA A OT BPE MEHH Bagaﬂue

Peakuuio  LeJOr0  MOPsJAKA,  OMMCHIBACMYIO
ypaBuenveM A— B+ D, nposeau mnpH AByX
temneparypax — npu 10°C u 40°C — 1 nonyunau
creaytoume KHHETHYECKHE JaHHbIE,
npeJicTaBieHHbIe Ha rpaduke.

\ Onpenenure:

a) Nops/10K peaKLHH;

6) KOHeTaHTbI ckopocTr peakumy mpu 10°C u 40°C;
i ~ B) TemIepaTypHblit KO3(pPHUHEHT peaKkL1H } .

[A} monn/a

Z
o3

~ r) mepuojl MOJTynpeBpalieHks A MpH 3a1aHHO¥H
- MCXOJHOH KOHLEHTpalMH 4 MOIb/A MpH IBYX
as o TeMreparypax;

T e 1) KAK M3MEHWJIACh CKOPOCTh PeaKLHH NpH 40°C

0 1 : 3 s r 7 8 s uepe3 YeTbipe MHHYThI M0C/Ie Hayajla peaxklH no
CPaBHEHHIO C MCXO/IHOH CKOPOCTBIO peakuuu?

<
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3aganue 3

LlnanoBomOpO/ HIH CHHMIIBHAA KHCJIOTa HCN — s, BBI3bIBAIOIIMIT KHUCIOPOAHOE rOJ0JaHHE TKaHEBOro THIIA.
OJHaKo, 3TO BELIECTBO O4YEHb BOCTpeGOBAHO B XMMHYECKOi MPOMBILLICHHOCTH: TPH B3aMMO/IeHiCTBHH ¢ KapOOHMIIBHBIMH
coeMHeHUs MU 00pa3yeT UHaHIHAPUHBL, HCTIONb3YIOINECH B MPOM3BOJCTBE 3aMELLUEHHBIX H HENpEIebHbIX KapOOHOBBIX
KHMCIIOT, AIBMIAETCH ChIPbEM s IOJyUeHHs aKpHIOHHTPHIIA, MEeTHJIMETAKpHIIaTa, XHMHYECKHX BOJIOKOH U ITp.

B HacTOAIIMII MOMEHT OJHMM M3 pPacrpoCTPaHEeHHBIX METO/J0B MOTYyHCHHS LIMAHOBOJOpOAA SBISETCA METOJ
AHJIpycoBa: MPAMOH CMHTE3 W3 METaHa M aMMHaka B MPUCYTCTBHH BO3/lyXa Ha MJIATHHOBOM KaTalan3aTope. Takoke HCN
MOYHO MOJIYYHTb U3 AMMHaKa H yrapHoro rasa B NpUCYTCTBHH AMOKCHA TOPHA B KaU€CTBE KaTaln3aTopa.

M3BeCTHO, YTO MOJIEKYIBI LIKAHOBOIOPOAA CYLIECTBYET B BHAC JIBYX TayTOoMepoB. [Ipodonscenue na obopome



AHHOH CN ™ 00pasyeT npoyHble KOOPAMHALHOHHBIC CBS3H C METaLIaMH, H 3TO ero CBOICTBO MCIIONIb3YeTCS B
peaxuuu DibcHepa Ny 100bIY€ 30710Ta 15l X0 OT/AeeHHs OT MYCTOMH HOPOJbI: 30JI0TOCOAEPKALLY IO TOPOIY NMepeMelInBaloT
B pacTBOpE LiHaHWAA HATPHs, NpOMycKas Yepes STOT pacTBOP BO3AYX. DeMEHTapHOE 30J10TO PacTBOPAETCA BCIEACTBHE
00pa3oBaHms KOMILIEKC, B KOTOPOM KOOPAHHALMOHHOE YHCIIO MeTaJlla-KOMILIeKkcoo0pa3oBaTelis paBHO JABYM.

3aganue
1) CoctaBeTe CTPYKTYpHbIE HOPMYJIb TayTOMEPOB LMaHOBoROpoaa. Kakas reomeTpuueckas dopma xapaktepHa

JUIS MOJIEKY T 3THX H30MepOB? KakoB xapakTep cBsi3eii U MexaHH3M 1X 06pa3soBaHus B 3THX Mosiekyax? Kakosa
CTEMEHE OKHCIICHHSA 1 BAICHTHOCTL aTOMa yriepoaa B 3TUX Monekynax? Kakoil n3 n3omepos, Ha Baun B3rmsg,
sBjisieTcs bonee ycTOHYMBLIM?

2) CocrasbTe ypaBHeHHst 000MX ONMCAHHEIX CIIOCOGOB nomyyenus HCN.

3) CocraBbTe ypaBHenue peakuuu JnbcHepa. Kakie THNBI XMMMueckux cpsizeii NPUCYTCTBYHKOT B MOMYyYEHHOM
KOMITJIEKCHOM CO€MHEeHUH?

4) CocraebTe ypaBHeHHe B3aHMOZIEHCTBHS LIHAHOBOAOPOAA C ALETOHOM. Kakie KHCIOTHI MOKHO MOJIYYUTE M3
obpasosasluierocs uanruapnuHa? CocTaBbTe cxemy NpeBpalleHns (MK ypaBHeHHs peaklnii) U 1aiiTe Ha3BaH s
Kucnoram no Homenknarype MIOINAK.

3ananue 4

K BewectBy A —GecuBeTHOI KHAKOCTH ¢ XapaKTepHbIM 3anaxoM mMaccoii 138 ¢ npubasuiu 813 r 6pomua pocdopa
(I11). ObpazoBaBiueecs Kuakoe (H.y.), HO JIErKOKUSLIEe OpraHM4eckoe BewlecTBo D oTorHajim U3 peakuMoOHHON cMecH U
PA3N€ITHIIH Ha TPH PAaBHBIE YaCTH, BTOPOH MPOAYKT peakuuu (pochoprcTyto Kueaory) otépocuim.

[lepeyio yacTe BewectBa D Harpenn ¢ H3GBITKOM CIHPTOBOrO pacTBopa LIeNI0YH, B pe3ybTaTe 4ero 00pa3oBaioch
razoobpasHoe (H.y.) opraunyeckoe BeulecTBo E. Beck ras E MpOoMyCTHIH yepe3s pasorperyro 10 1200 °C tpyGuaryo neus, B
pPe3yJIbTATE HEro MOJYYHIM CMECh ABYX ra3oB (H.y.) — BOJAOpoJa M opraHuueckoro raza G. [az G MPONYCTUIH TPH
HHTEHCHBHOM MepeMeLIMBaH!H Yepes HarpeTsiil 10 55°C BoHbli pacTBop cmecH xnopuaa meau (1) ¢ XJIOPHI0OM aMMOHMS,
B pesyJibTaTe nojyqHiIu razoodpasHoe (H.y.) BeliecTBO L, KOTopoe OT/euIu 1 TIaTe1bHo BBICYLLIMIIH.

Bropyto yacts Bewectsa D pacTBOpHIN B IHITHIOBOM aupe 1 NpuGaBUIIM K IOTyYeHHOMY PacTBOPY 24 T MarHus
(B BHIE CTPY’KKH), 110 OKOHYAHHH PACTBOPEHHS MArHHA B PeaKUMOHHYI0 cMech NpUOaBHIIH BCE KOJIMYECTBO Bemecm@
KOTOPOE MOTHOCTEIO NPOpearupoBalo, B peylbTare 4ero obpasoBaics u ynetyuusics (H.y.) rOprOYUi ra:s-’\@c MJIOTHOCTBIO
110 BOZIOPOIY PaBHOI 15, a B KoJIOe OCTANOCH MOJYUEHHOE BeLecTBO M.

K ocraswemycs nonyuennomy sewecrsy (M) npuGasmnu TPETBIO YACTh BelIECTBa @ B pesylibTarte 4Yero
o0pa3zoBanoch opranuyeckoe BelectBo R. Belects NPy B3auUMOZIeHCTBUM ¢ OpoMom Maccoii 160 r, pacTBOpeHHbIM B
HETRIPEXXJIOPHCTOM YrIEpo/ie, NPUBENO K 00pa30BAHHIO OPraHHYECKOro BellecTa T,

M3BecTHO, 4TO NpH CKUraHWM HAa BO3LYXe BCEro KOIMYECTBA nosnyuesroro raza E obpasyercs 44,8 1 (n.y.)
YIJIGKHUCIIOTO ra3za v 36 MJ1 BOJIbI.

3agaHue N \/ \/ J

1. Onpenenure Bewecrsa D, E, G, L, Q u M, R, I H HaNMHUIIMTE YPaBHEHHS PeakuMii WX MONyYeHHs, HCTIONb3YS

CTPYKTYpHbIEe (hOPMYIIbI BELIECTE. S
2. Onpenenute Maccy MoJy4eHHOT0 BemeCTBﬁ ! Ipuseaute cTpykTypHYIo opmyny Bewectsa T H HA30BUTE ero
1 BewectBo R no nomenknarype UIOIMAK.
3aganue 5
becusetHoe kpucTannueckoe opraHuyeckoe BEIECTRO A ¢ OpyTTO-thopmyoit C|, H, (), BHECIIH B PEaKLHOHHYIO

KOOy, 1oGaBH/IM M3OBITOK pacTBOpa M'MIPOKCHAA HATpHs U MPOKHINATHIIK, B pe3y/IbTaTe BellecTBO A pacTBopuiock. [Tocne
OXJIKACHHS B peakLHOHHYIO0 KOOy NpHOaBHIIHN 10 KAIIAM COsHYIO KHCIIOTY 10 c1aBOKHCI0f peaKlUMH 110 YHHBEPCAIBbHOI
MHIMKATOPHOH Oymare, nocJie uero npudassiin pacTBOp TH/IpoKapOOHaTa HATPHs 110 IPeKpaLLeHHs BblaeneHns rasa. Jlanee
B peakLMOHHYIO0 Koby nomecTuin 6ap6oTep napoBHKa M npoBeiu MEPETOHKY € BOJSIHBIM MapOM, JUCTHIUIAT coOpany u
YNapUITH, NOJTyH1B KPUCTAIHYECKOE OPraHHYeCcKoe apoMaTHYECKOE BEIEeCTRO b ¢ XapaKTEPHBIM 3aMaxoM.

OcTatok B peakiHoHHOH K016€ BHOBb OAKHCIHIIM CONAHON KHCIOTOH 1 OXJIAIUIH 110 NpuMepHO 4°C, B pe3ynbTaTe
HEro Ha JIHe KoJi0bl BbINAH OeclUBETHBIE KPHCTAILILI BELLECTRA OpraHH4eCKOro apOMaTHYECKOr0 BELeCTBa [, He HMeloLLero
3araxa, KoTopbie OTAEHM punbTpoBanueM. [1pu B3anmoeiicTBMM HaTpHEBOrO NPOU3BOJHOrO BellecTra b ¢ Bpommeranom
B BOJHOH cpejie MOJly4aeTcss MAKOe KHCIOPOACOAepkKallee opraHiyeckoe BellecTBo JI, ¢ anSTH51Mh3anax0M, 10X0
pacTBOPUMOE B BOJIE, NIEMEHTHbIIT aHaIu3 KOTOPOro mokasai cielyroLee coaepkaHme yﬁepcu]a u Bogopona: C - 77,78%;
H-7.41%.

Ilpn narpeBanun BewectBa I ¢ okcumom thochopa (V) nomysaror docdopHyio KHCJIOTY W KpHCTaUIMYecKoe
OpraHuteckoe BelecTso E, umeroutee Momsipayto maccy 226 r/mMolib.

3ananue o

1. Onpenenute cTpykTypHYIO (bopmyity BewecTsa A, Ha30BHTE ero 1o HOMeHKnatype U }OHAKX/

2. Hanuuure ypaBHeHHs BCex OmMcaHHbIX peakuuii, yka3as CTpPYKTypHbIe (JOPMYJIbl BELLECTR ?; % E/

3. Tlpeanoxute ypaBHeHue peakUiy cHHTE3a BelecTBa A 3 BewectB b u E.



[leprnoanueckas cucrema drementos /I.H. Menneeesa

I I 111 v A VI VII VI
1 1 2
H He
1,00797 4,0026
Bojtopo ['enwmii
2 415 6 7 8 9 10
Li Be B C N (0] F Ne
6,939 9.0122 | 10811 1201115 14,0067 15,9994 18,9984 20,183
Jlatuii bepwinit bop Vraepos Aot Kucnopon Orop Heon
3 11 121 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22,9898 24312 | 26,9815 28,086 30,9738 32,064 35,453 39,948
Hatpuii Maruuii Aomunuii Kpemunii (Dociop Cepa Xiop Aprou
B 19 20 21 22 23 24 25 26 27 28
K Ca Sc Ti A% Cr Mn Fe Co Ni
39,102 40,08 44950 47.90 50,942 51,996 54,938 55,847 58,9332 58,71
Kainii Kanbumit Cranji Turan Banajnit Xpowm Mapranen Heneso KoGajib1 Hugen
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 [N I ayumit I'epmannii M sk Ceaen | bpom Kpurrron
&) 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
Py6unit Crpoiugnii Urrpwmii [ upkonuii Huobuit Momaben Texuennit PyTennii Pouii annasnmii
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 1269044 131,30
Cepebpo Kanmnii Uit On0B0 Cypoma Temayp Hoxn Kcenon
6 35 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
He3nit bapnii Jlanran | adyrmii Taunran Boasdpam Pennii Ocmuit Hpuanii [Inathua
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 1222]
301010 Pryrs Tamnmii Crunent Bucmyr Iononwnii Acrtat Pajion
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]
Dpanuuii Yamii AXTHHMEH Jly6nmit Koamorwii Pesepdopinii bopuii 1anmit MeiiTnepuit
* TAHTAHOHJIbI
58 59 60 6l 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
[ {epuii [Ipazeoanm Heonnm [Ipomernii Camapuii Eppoumii VIOJAHHHH Tepbuii Jlucipoanii [onbyuii pOmii Tyumi HirepOuit Jhorenmit
**AKTHHOMJIbI
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)
Topnit TIporaktnnui | Ypan Henrynuit Iy Tonuii AMepHIHH Kiopuit bepriauit Kanudopunit | Ditminredinmi | Depmuit Meunenepuii | HobGennii Jloypencuii
Ipumeuanne: OOpazeil TabaHIlLl HANICUATAH W3 COBPEMEHHOr0 Kypea jui noctynamomux B BY3u HE. Ky3bmenko u ap. «Hauana xumuu» M., «Dx3ameny», 2000
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