OTKpBITasg XHMHYECKAA OJIHMIHaaa — 2022 11 kaace Bapuanr 2

3aganne 1
[IpeBpauienue 1 Moab opManbaernia B METaHOI MPH B3aUMO/IEHCTBHH C BOJOPO/IOM CONPOBOX/IaeTcs BbiaeneHnem 131,9
kI TEMmuoTel, Tor/a Kak npy o0pazoBaHy 1 MOJb BOABI U3 MPOCTBIX BELUECTR BbijenseTcs 286 kJlx.
1) Jlokaxure, 4TO MPU CropaHuk 1 MOJIB MeTaHoJa Bbldessercs OoJiblle TeraoThl, YeM [P cropaHuH 1 MoJb
tdopmanbsaernaa.
2) PaccuuTaiite TennoBble 3dekTh cropaHns MeTaHoIa M GopMalbIernia, y4uTbIBas, YTo PH cropaiuu 1 Mok
rpadura Boigensercs 394 k/lx, a npu odpazoBaHun 1 Mok Gopmanbaeruaa U3 NpoCThIX BELIECTB BhlENseTCs
116 kJlx.
3)) HekoTopoe KOJHYECTBO METAHOJIA COKITIH B KAJIOPHMeETpHUECKoii GomMOe, noMellleHHOH B KaIOpUMETp € BOJIOH,
macca kotopoi 4 kr. Temneparypa BOIbI IpH 3TOM yBennuuiach Ha 58°. Onpelenurte Maccy COMOKEHHOrO
METaHo/a, eclli MOCTOsAHHas KanopumeTtpa paeHa (

o = 17843 Ax a yjenbHas TEMIOEMKOCTb BO/Ibl
coctasnser C,(H,0)=4182 S

2pao

3ajanue 2
B XHMHUECKOiT KHHETHKE MPHUHATO Ki1acCHhULUMPOBATh PEaKkLK TI0 BEJIMUMHE 0OLLErD MOpsijika peaki1y.
DU3MYECKHIT CMBICT TIOPAAKA PEAKLUHH — 3TO YUC]IO OJHOBPEMEHHO M3MEHAMIIMXCS B NpOLEcce KOHLEHTPaLHii.
[TopsiI0K peakLy MOXKET NPUHUMATDL 3HaueHus oT 0 1o 3, BKIoyas 1poOHbIe BETHUYHHBI.
K peakuusiM HyJieBOro mopsjka OTHOCAT OOIBLUMHCTBO NeTEPOreHHbIX Peakini.
CKoOpOCTb peakunit Hyneeoco nopsdKka He 3aBUCHT OT KOHUeHTpaunit sewects. Toraa V', =k, rae k, - KOHCTaHTa

CKOPOCTH peaKLHH Hy/1eBOro nopsika.
CKOpOCTh peakuuii nepeoeo nopsioka A —> B nipsimo nponopuuoHanbHa KOHLUEHTPALMH peareHTa.
BoipaskeHHe 11 KOHCTAHThl CKOPOCTH NEPBOrO TMOpsijka: :lln%; [ Mun™], rme 7 — Bpems TpeBpalleHMs,
r (1
C, — MCXO/IHasl KOHLIeHTpalus peareHTa, C, — KOHLEHTPALMs PeareHTa, OCTABIIEroCs B PEakLiH 10 HUCTEYeHHH BPEMEHH T

CKOpOCTh peakuMii 6mopoco nopsdka NPOMOPLUHOHAILHA TIPON3BEIEHHIO KOHUEHTpauuid A u B. Beipaxenue ams

KOHCTaHTbl CKOPOCTH BTOPOTO TOpAAKA: f, =l(_1__L); [ i
B 4

c. C, MONb - MUH
& 1 :

nopAdka NPH PABEHCTBE HAYAIBHBIX KOHLUEHTPALM PEareHToB: , = L, Lz -—=nl—2

T2t C; () mons” - mun

]. BelpaxkeHHe KOHCTaHTbl CKOPOCTH Mpenbeco

]

BpeMﬂ, 3a KOTOpPO€ pacXxoayeTcsa MNoOJIOBHHA BEIIECTBA A HazbIBAIOT NePHUOA0M Mojiypaciaiga (no.nynpeBpaLueHnﬂ) T% .

33 BMCMMOCTb KOHUEHT PaLiMM BeuiecTsa A OT BpeMeHH 3a JaHue

Peakuuio  uUeNOro  mopsjka,  OMMCBIBAEMYIO
ypasHenunem A —>B+ D, nposenu npu ByX
temneparypax — npu 10°C u 40°C — u nony4uiu

A
n

caeaylolue KHHETHYECKHE IaHHbIE,
’ npecTaBieHHble Ha rpadHKe.
Onpegenure:

a) NOpAAOK peaKLHH;

6) KOHCTaHTBI CkopocTH peakiu npu 10°C n 40°C;
B) TeMIepaTypHblid KO3QHUMEHT peakuuH ) .

r) nmepuoj MNOJynpeBpamieHus A NpH 3aJaHHOM
MCXOJHOM KOHLEHTpauuMd 4 MONb/IT MpH JBYX

as e TeMreparypax;
e - 0,163
= — e 1) KaK M3MeHWIach ckopocTh peakunu mpu 40°C
! 2 3 s 5 5 7 8 s uepe3 YeTbipe MMHYTHI [10C/IE Ha4aia peakltH 1o
; i ?
— : M A Y CPaBHEHHIO C MCXO/IHOH CKOPOCTBIO peaKiiu’

3apnanne 3

LlnaHoBOAOPOA WM cHHMIbHAA kuciota HCN — s, BBI3BIBAIOIIMA KMCIOPOJHOE rOJI0JAAHNE TKAaHEBOIO THIIA.
OJIHAKO, 3TO BELLECTBO OYEHb BOCTPEGOBAHO B XMMHMUYECKO#H MPOMBILIEHHOCTH: NPH B3aUMOIEHCTBHH C KapOOHHIBHBIMH
coe/IMHEHHAMH 00pasyeT LMAHTHAPHHBI, HCMOJIL3YIOLIMECS B MPOH3BOACTBE 3aMELICHHBIX H HENpe/IeabHbIX kapOOHOBBIX
KHCJIOT, IBMSETCS CHIPHEM TS [OJTyYeHHs aKPHJIOHHTPHIA, METHIIMETAKPUIIATA, XHMHYECKHX BOJIOKOH M 11p.

B HAcTOALMII MOMEHT OJHHM M3 pPAclpPOCTPAHEHHBLIX METOJIOB MOJIYYeHHs UHAaHOBOAOPO/JA SBIACTCA METON
AHJpycoBa: NpsMOii CHHTE3 M3 METaHa ¥ aMMHaka B NPUCYTCTBHM BO3yXa Ha [LUIATHHOBOM KaTaIH3aTope. Taxke HCN
MO’KHO TMOJTYYHTh M3 aMMHAKa H YrapHOro ra3a B MPUCYTCTBHH JIMOKCHAA TOPHS B KaUECTBE KaTAIH3aToOpa.

M3BECTHO, YTO MOJIEKYTbI LIMAHOBOIOPO/IA CYLIECTBYET B BU/IE IBYX TAYTOMePOB. [Ipodondicenue na obopome



Annon CN ™ obpasyeT npouyHble KOOPAHHALMOHHBIE CBA3H C METAJIAMH, H ITO €ro CBOICTBO MCMONb3yeTcd B
peakuuu JIIbCHepa MpH J00bIUE 30/10Ta 15 €ro OTAENEHHS OT ITyCTOH MOPO/IbI: 30JI0TOCOAEPIKALLLY O TOPOY [IEPEMELIUBAIOT
B pacTBOpe UMAaHHAA HATPHs, MPOIMYyCKas “epe3 3TOT pacTBOP BO3AYX. DIEMEHTAPHOE 30JI0TO PAcTBOPAETCH BCJIEACTBHE
00pa3oBaHMs KOMILIEKCA, B KOTOPOM KOOPAHHALMOHHOE YHCIIO METal1a-KOMILIEKC000pa3oBaTes PaBHO JABYM.

3ananue

1) CocraseTe cTpyKTypHblE (hOPMYJIbI TAYTOMEPOB LKHaHOBOAOpoaa. Kakas reometpuueckas dopma xapakTepHa

AJ1s MoJleKy N 3THX u3omepos? Kakos xapakrep cBaseif H MexaHu3M WX oOpa3oBaHus B 3TUX MoJiekyiax? Kakosa

CTerneHb OKHUCIIEHHs M BATIEHTHOCTEL aTtoMa yriepoja B 3Tux Monekynax? Kakoi W3 30MepoB, Ha Ball B3I,
ABseTCA DoJiee YCTOHUMBEIM?

2) CocraBbTe ypaBHeHUs 000MX OMHMCAHHBIX CIOCO60B MoJyyenus HCN.

3) CocraBbTe ypaBHeHHE peaklUMM DnbcHepa. Kakue THIbI XHMHYECKHX CBs3€il NPUCYTCTBYIOT B MOJYY€HHOM
KOMILJIEKCHOM COeHMHEHHH?

4) CocTaBbTe ypaBHeHHe B3aUMOJEHCTBUA LIMAHOBOAOPOJA C ALETOHOM. Kakne KMCIOThI MOXHO MONYYMTH 3

oOpasosasuierocs unaHruapuHa? CoctaBbTe CXeMy MpeBpalleHus (MK YPaBHEHHS PeakLuii) U 1aiTe HA3BAHUA
KHcnotam no Homenknatype MIOTTAK.

3aganue 4

K BeuiectBy A — OecuBeTHOI JKHMAKOCTH ¢ XapaKTepHbIM 3anaxom Maccoii 138 r npubasuiu 813 r 6pomusa docopa
(IIT). OBpasosasiueecs kHaKoe (H.y.), HO NIErKOKHMIIALLEe OPraHHYeCKOe BewecTBO D OTOrHaMM M3 peakUMOHHOI cMecH H
pa3zieNuiu Ha TpU paBHble YaCTH, BTOPOH NPOAYKT peakuuu ((GochopHCTYO KHCIOTY) OTOPOCHITH.

[lepByto yacTh BetiecTsa D Harpenu ¢ M30BLITKOM CIIHPTOBOTO PacTBOPA LUEIOUH, B pe3y/ibTaTe 4ero 06pa3oBanock
rasoobpastoe (H.y.) opranuieckoe BeliecTso E. Bech ras E nponyctiiu yepes pasorpetyio a0 1200 °C tpy6uaryio neus, B
pe3yJibTate 4ero MONy4HiIM CMeCh JIBYX rasoB (H.y.) — BoaopoAa M opraHuueckoro raza G. I'a3 G npomycTiiau mpu
MHTEHCHBHOM MepeMellinBaH1H Yepe3 HarpeTsli 10 55°C BoHBli pacTBOp cMecH xiopuaa Meau (1) ¢ XJI0puaoM aMMOHHs,
B pesynbTate Mojy4Yuin razoo0pasHoe (H.y.) BelecTBo L, KOTopoe OTAeINHAN | TIATENBHO BBICY LIKIIH.

Bropyto yacte Bewectsa D pacTBOpHIIM B IMITHIIOBOM 3(Hpe W NPHOABKIIM K M0Jy4EHHOMY pacTBOPY 24 I MarHus
(B BUJE CTPYHKKH), 10 OKOHYAHHH PACTBOPEHUS MAarHui B PEakLMOHHYIO CMech NpUOABWIM BCE KOJIMYECTBO BeluecTsa L,
KOTOpOE MOJIHOCTLIO MPOPearupoBano, B pe3yJibTaTe 4ero o0pazoBalics U yaeTyuuics (H.y.) FOprouHii ras Q ¢ IJI0THOCTBIO
10 BOIOPOJY paBHOM 15, a B kosbe ocTallock MOMyYeHHOE BELIeCTBO M.

K ocraBuwemycs nosnyueHHoMmy BeulecTBy M npuGaBHIM TpeThi0 yacThb BellectBa D, B pesyinbTaTe 4ero
obpaszosanoch opranuyeckoe BeilectBo R. BewectBo R npu B3aumosieiicteuu ¢ 6pomom Mmaccoii 160 r, pPacTBOPEHHBIM B
HETBIPEXXJIOPHCTOM YTTIEpPO/ie, MPHBENIO K 00pa30BaHHMIO OPraHHYecKoro BewecTsa T.

M3BecTHO, 4TO MpH ckMraHuM Ha BO3AyXe BCEro KOJM4ecTBa nosiydeHHoro raza E obpasyerca 44,8 1 (n.y.)
IJIEKMCJI0TO ra3a U 36 MJ1 BOJbL.
3agaHue
1. Onpenenute Bewectsa D, E, G, L, Q u M, R, T u Hanmuumte YpaBHEHHs peakUHi UX MOJyYeHHs, UCIONb3Ys
CTPYKTYpHble (hOPMYJIBI BELLIECTB.
2. Onpepenute maccy nomyyenHoro sewectsa T. [Ipuseaute cTpyKTYpHYIO topmyny Bewecta T u HA30BHTE ero
1 BetecTeo R no Homenknarype MKOTTAK.
e N

becupeTHoe KpuCTa/IMUECKOE OpraHHyecKoe BeuecTBo A ¢ 6pyTTo-hopmyJioii C,,H,,0, BHECIIH B PEAKLIMOHHYIO

3anaHH

Kon0y, 106aBHIM H3OLITOK PACTBOPA THPOKCH/IA HATPHS U NPOKHISTHIIM, B PE3YNbTATe BELIECTBO A pactBopuiock. [Tocne
OXJILKAEHUS B PEAKLUMOHHYIO KOOy NpuOaBHIIH MO KarUIsM COISHYIO KHCIIOTY 10 ¢1ab0KUCI0l peakiini o YHHBEpCAIbHOH
WHIMKaTOPHO# OyMmare, nocie 4ero npubaBsIM PacTBOP 'HAPOKAPOOHATA HATPHS /10 NIPEKPALLEHHS BbIAETEHHS rasa. Hanee
B PEaKUMOHHYIO KOOy nomectunn 6apboTep napoBHKa M NPOBENM NEPErOHKY C BOJSHBLIM MApOM, AHCTHIIAT cobpanu u
YNApUIH, NOTY4HB KPUCTAIMYECKOE OPraHMuecKOe apOMaTHYECKOe BELIECTBO b ¢ XapakTepHbIM 3anaxoM.

OcTartok B peakllMOHHOI K0JIGe BHOBb MOAKHCITHIIN COJIHON KHCIIOTOMH H OXJ1alHIN 210 mpuMepHo 4°C, B pesynkTare
4Ero Ha JIHe KOOkl BbINanu GecLUBETHbIE KPUCTATIIBI BELECTBA OPraHUHECKOro apOMaTHYeCKOro Belectsa I , HE UMEIoLLEero
3al1axa, KoTopble OTAeNN/IM QpunbTpoBanueM. [1pyu B3anMO/1eiicTBHH HATPHEBOTO NPOH3BOAHOIO BelecTBa b ¢ OpoMMeTaHOM
B BOIHOH Ccpejie NOJyyaeTcss *HAKOE KHUCIOPOACOAEPHKAILEE OPraHHYeCKoe BEIIECTRBO Jl, ¢ OpHUATHBIM 3anaxom, II0Xo
pacTBOPUMOE B BOJE, DJIEMEHTHBIH aHa/IM3 KOTOPOro M0Ka3al cleaylolee conepxanue yrnepona u Bogopoja: C - 77,78%;
H-741%.

ITpu Harpesanny Bewectra I' ¢ okenmom docdopa (V) noayuaror pocdopHyt0 KHCIOTY M KpHCTalIHYecKoe
Opranu4eckoe BellecTBo E, uMeromee MonspHyto Maccy 226 r/Molb.
3ananue
I. Onpenenute cTpykTypHYtO OpMYTy BelllecTBa A, HA30BMTE €ro Mo Homenknarype MKHOITAK.
2. Hanuwmure ypaBHeHHs BCeX ONMMCAHHBIX peakIiuii, yKasaB CTPyKTypHble opmysl Bewiects b, I, ], E.
3. Tlpeanoxute ypaBHeHHe peakLMH CHHTE3a BewlecTra A u3 ewects b u E.



Ilepuoanueckas cucrema yiementos /[[.LH. Menaeneesa

I 11 111 v A% VI Vil VIII
1 1 2
H He
1.00797 4,0026
Bosopo Temi
2 3 415 6 7 8 9 10
Li Be B C N 8} F
6,939 9,0122 | 10,811 12,01115 14,0067 15,9994 18,9984 20,183
Jlurui bepuwiuinii bop Vrnepon Aot Kuenoposn Drop Heon
3 11 12 | 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 Marunii Amomunuii Kpemunii Docop Cepa Xiop Apros
4 19 20 21 22 23 24 25 26 27 28
K Ca Se¢ Ti Vv Cr Mn Fe Co Ni
39.102 40,08 44950 47,90 50,942 51,996 54938 55,847 58,9332 58,71
Kasimii Kanniui Cra/ i Turan Xpom Mapranen Kenezo KoGasbr Huxein
29 30 31 32 34 35 36
Cu Zn Ga Ge Se Br Kr
63,546 65,37 69,72 72,59 74,9216 78,96 79.904 83,80
Menn [lnnk I"asmid I"epmanmii Melbax Cenen | bpom Kpuuron
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
PyGuauii Crponnmui Hrrpnit I upxonnii HuoGuii Monuben I'exnennii Pytenwnii Posmit [Tanmanni
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 1269044 131,30
Cepebpo Kajmuii Humi 1080 Cypbma Hojt Kcenon
6 55 56 57 72 73 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 1922 195.09
[leanii bapwii Jlanran 1 apmmii Tawran Boungpam Pennit Ocmuii Hpuanii [lnaTuna
79 80 81 82 83 84 85 86
Au Hg Ti Ph Bi Po At Rn
196,967 200,59 204,37 207,19 208,980 [210] 210 [222]
3amoro Pryrh Tasmii Cruneny Bucmyt llonounuii Actat Pajion
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]
Opannuit Panuii AKTHHHH JlyGnmii Konmornii Pesepdopnii bopuit | anmi MeiiTnepuit
*TAHTAHOHW]LBI
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
[lepnii [lpaseoum Heoznm [lpomernit Camapwit L:Bponmii [ ajosmnuii TepOnii Huciporuit T'oibMui Dpbnii Tysmit HrrepOuii Jlrotenui
**AKTHHOHW)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 1237] [242] [243] [247] 247] [249] [254] [253] [256] [255] [257]
Topnii [poraktunui | Ypau Herrynmii [y ronnii AMepHIMH Kiopuii bepronnii Kanudopuui | DHumredinni | Depmuit Mewueniesnii | HobGennit Jloypencuit
[pumeuanue: OGpasen TabIMIlB HATIEUATaH W3 COBPEMEHHOTO Kypea Ui noctynatonmmx B BY 3u HE. Kyiemenko n p. «Hausana xumun» - M., «Di3aveny», 2000
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