OTKpbITasg XAMHYECKAaA OJIHMIHAAa — 2022 11 knace Bapuaur 2

3aganue 1
[Tpespaiuenue 1 monb hopManbaeruia B MeTaHoJ MPH B3aMMOAEHCTBHHN C BOAOPOJOM CONPOBOXkK/AaeTcs BeiaeneHuem 131.9
K/ TennoTsl, TOraa Kak npu odpazoBaHuy | MOJb BO/IbI M3 MPOCTHIX BELIECTB BhlaeaseTcsa 286 k/[xk.
1) JlokaxuTe, 4TO NpH CropaHuH | Mojb MeTaHona BblAenseTcs OoJblle TEMUIOTHI, YeM MPH cropaHud | Monb
thopmanbaeruma.
2) PaccuuTaiite TeruioBele 2¢dekTsl cropaHus MeTaHona v GopManbleruaa, yHUTBIBasA, YTO MPH CrOpaHHU | MOk
rpaduTa Beinensiercs 394 k/lx, a npu obpasoBaHuu 1 Mosb (popMalbleruia U3 NpocThbiX BELIECTB BblAENASTCS
116 x]JIx.
3) HekoTopoe KOTMYECTBO METaHOJIa COXKITIH B KalopuMeTpHUeckoii 6ombe, noMerlieHHOi B K&TOPUMETP € BOJIOIA,
macca kotopoil 4 kr. Temneparypa BoAbl NpH 3TOM yBenuuuiaack Ha 58°. Onpenenute Maccy COMIKEHHOTO
MeTaHoJla, €clIHM IIOCTOsiHHas Kajopumerpa paBHa

cocrapiser C (H,0)=41822% .

=1784,32*  a ynenbHas TeMIOEMKOCTb BOJbI

epad *

3aganne 2
B xumuueckoit KHHETHKE TIPHHATO K1accH(HLUMPOBATL peaklMH MO BeJH4YHHe 0011ero nopsaka peakimy.
Du3nueckuii CMBICT TOPAAKA peakUHH — TO YHCJI0 OJHOBPEMEHHO U3MEHSIOLIMXCS B MPOLIECCe KOHLEHTPALHIi.
[TopsiI0K peakuyu MOKeT MPHHAMATE 3HaueHus ot 0 J10 3, BKIoYas ApoOHbIC BEIMUUHDL.
K peakuusiM HyJIeBOro Nopsiika OTHOCAT O0JIbLUIMHCTBO MeTEPOreHHbIX peakiHii.
CkopocTh peakuuit #y1e6020 nopAOKa He 3aBUCHT OT KOHLEeHTpaumit Bewects. Toraa V', =k, rae k, - KOHCTaHTa

CKOPOCTH peakLHH HYJIeBOro Mopsaka.
CkopocTh peakuuii nepsozo nopsioka A —» B npsamMo nponopuMoHaibia KOHLEHTPALMK peareHTa.
BblpakeHHe Uii KOHCTaHTbl CKOPOCTH IEPBOIO IMOpsAjiKa: k, :lln(i

iz ,‘

CO — HCXOJHasA KOHUEHTpaLuA pearcHra, Cr — KOHUEHTpalHuA pearcHrta, OCTaBLUETrocs B peakuHu 1o HCTEYEHUH BPEMEHH T

; [Mun™], rae t — Bpemsi mpeBpallcHUs,
Cr

CKOpOCTh peakinii 6mopozo nopsadka TpoNoOpLUHOHATEHA MTPOU3BEICHHIO KOHLeHTpauuii A 1 B. BripaxeHue ans

KOHCTaHThl CKOPOCTH BTOpPOro nopsaka: k., =l( 1
R

n
_L); [—— ] Belpaxenue KOHCTaHTBI CKOPOCTH Mpenbeso
C, G MOk - MUH

2
nopAdKa NPH PaBEHCTBE HAYATbHBIX KOHLEHTPALMI PeareHToB: &, = L( l Lﬂ); [ ]

—— _—
T C7 C§ Monb® - Mur

BpEMH, 3a KOTOpOe pacxogyeTcs MNOoJI0OBHHA BELIECTBA A Ha3BIBAIOT MEPHOAOM TNoJypacnajia {nonynpenpamermﬂ) I'% .

33 BMCUMOCTD HOHUEHTPALUMK BEWRCTBA A 0T Bpe MeHH 3@ NaHue
45
Peakumio  uesoro  nopsaka,  OMUCBIBAEMYIO
ypaBHenwem A-— B+ D, mpoeend mnpu ABYX
Temneparypax — npu 10°C u 40°C — u nonyuunu

crenyoLme KHHETHYECKHE JaHHbIe,
npeacTaBleHHble Ha rpaduke.
S 25 \ Onpeaenure:
g \ a) MOPAJIOK PEaKLMH;
g ? \LQ” 6) KOHCTaHTBI CKOPOCTH peakunu npu 10°C n 40°C;
L5 ~ B) TeMIepaTypHbli KO3(p(UIIMEHT peakuvu ) .
- i,
i ase r) nepuoj MoJiynpespaiieHus A TMpH 3aJaHHOH
i u
ey HCXO/IHOW KOHUEHTpauud 4 MOnb/l1 NpH JBYX
e '9) 3
05 e _‘-«36; o TEMIIEpATYpax,
T = 1) KaK M3MeHWlach ckopocTh peakiumu npu 40°C
o . 2 s a4 s ? g s YEPe3 YeThIPe MHUHYTHI MOCIIE HaYala peakiuuH rno
s L - P S CPaBHEHHIO C MCXO/IHOH CKOPOCTBIO PpeaKLu?
3apanne 3

[{nanoBoopoa wiaM cuHMAbHas kucinora HCN — 7, BbI3bIBAIOLIMIA KHCIOPOAHOE roNofaHHe TKAHEBOIO THINA.
OJIHaKO, 9TO BEILECTBO OYeHb BOCTPeOOBAHO B XHMHYECKOH MPOMBILLIEHHOCTH: MPH B3aWMOIEHCTBUH ¢ KapOOHHIIBHLIMH
COeMHEHHAMH 00pasyeT UMAHTHAPHHBI, HCMOMb3YIOMECS B TPOH3BOACTBE 3aMEILEHHBIX M HEMpeaeIbHbIX KapOOHOBbIX
KHCJIOT, IBJISIETCA ChIPHEM LTS OJIyYeHHs aKPHIOHUTPHIA, METHIMETAKPHIATA, XHMHYECKHX BOJIOKOH H TIp.

B HacToALIMii MOMEHT OJHHM M3 PACNpOCTPAHEHHBIX METOIOB [MOJYYEHHs LHAHOBOAOPOAA SBIIAETCS METOJ
AH/IpycoBa: MpsiMOA CHHTE3 M3 MeTaHa M aMMHakKa B MPHCYTCTBHH BO3/lyXa Ha MiatMHOBOM Karanusatope. Taioxe HCN
MOXKHO MOJIYUHTh U3 AMMHAKa M yrapHOro rasa B MPUCYTCTBHM AMOKCH/IA TOPHS B KAYeCTBE KaTaan3aropa.

M3BECTHO, 4TO MOJIEKYJIbI [IMAHOBOIOPO/1a CYIECTBYET B BUAE ABYX TayTOMepOB. [Ipodoicenue Ha obopome



Annon CN ™ obpasyer mpouyHble KOOpPAWHALMOHHBIE CBA3M C META/UIaMHM, M 3TO ero CBOHCTBO MCIONB3YETCH B
peaku1u DIbCHepa npy J00bIYe 30510Ta /15 €ro OTAEIeHUs OT MYCTOM MOPO/bl: 30JI0TOCOAEPKAILLYIO TOPOAY NepeMeLIHBatOT
B pacTBOpE LMaHWJa HaTpusdA, NpoMycKas 4epe3 3TOT PacTBOP BO3AYX. DIEeMEHTapHOE 30JI0TO pPacTBOPAETCS BCIEACTBHE
OGPBSOBB.HHH KOMIUJIEKCa, B KOTOPOM KOOPJAHHALUHOHHOE YHCJIO MCTELIIJ'IE[-KOMHHGKCOOGPESOBE[TBHH paBHO ABYM.

3apanue
1) Cocrasbre CTPYKTYpHbie (hOpMyJibl TAyTOMEpPOB LMaHoBogopoja. Kakas reomerpuyeckas dopma xapakTtepHa

IU18 MOJTeKy 1 3TUX H3oMepoB? KakoB xapakTep cBs3eil 1 MEXaHH3M MX 00pa30BaHus B 3THX Mosekynax? Kakosa
CTeNneHb OKMCJIEHUS M BAJIEHTHOCTb aToMa YIilepoja B 3TUX MoJekyJiax? Kakoi U3 3oMepoB, Ha Balll B3IJIAJL,
ABnseTcs Oonee ycToOHUNBBIM?

2) CocraBbTe ypaBHeHUs 000MX ONHCcaHHbBIX cnocobo noxydeHuss HCN.

3) CocraBbTe ypaBHeHHE peaklMu DnbcHepa. Kakue THNBI XMMHWYECKHX CBA3€H NMPHCYTCTBYIOT B IMOJYYEHHOM
KOMIIJIEKCHOM COeIMHEHHH?

4) CocraBbTe ypaBHEHME B3aWMOJEICTBUA LHAHOBOJAOPOAA C aueToOHOM. Kakue KHUCIO0TBI MOKHO MOJNYUYUThL M3
oOpazopasiierocs yuanruapiia? CocraBbTe cxeMy MpeBpalleHHs (MK ypaBHeHHs peakiuii) u galiTe Ha3BaHHs
Kkucnotam no HoMeHknatype MIOTTAK.

3aganue 4

K BewecTBy A — 6eCLIBETHOI KHAKOCTH € XapaKkTepHbIM 3anaxoM maccoit 138 r npubasunu 813 r bpomuaa docdopa
(II1). ObpazoBaBiIeecs KuaAKOE (H.y.), HO JIEPKOKUIIALLEE OpraHuyeckoe BellecTso D OTOrHAM M3 peaklMOHHOM cMecH U
pa3/IeuIIM Ha TPH paBHbIe YACTH, BTOPOI MpoAyKT peakiuu (pocoprcTyro KUCJIOTY) OTOPOCHIIH.

[Tepeyto 4yacThb BewecTsa D Harpenu ¢ W30bITKOM CIMPTOBOIO PacTBOpA LIEJIOUH, B pe3yJibTaTe yero od0pasoBaioch
razoobpasHoe (H.y.) opraniueckoe BeulecTBo E. Beck raz E nponyctunu yepes pasorperyio go 1200 °C tpyOuatyto neys, B
pe3y/ibTaTe Yero NoJy4HJIH CMechb IBYX ra3oB (H.y.) — Bojopoda M opranuveckoro rasa G. ['as3 G npomyctuau npu
MHTEHCHBHOM IepeMeLIHBaHHU Yepe3 HarpeTblit 10 55°C BoJHBIH pacTBOp cMecH xJiopHaa meau (1) ¢ XxJopuaoM aMMOHHA,
B pe3yJibTaTe NMojy4uiu razoodpasHoe (H.y.) BellecTBo L, KoTopoe OTAENHAH U TIIATENBHO BBICYILHIIH.

Bropyto yactk Beulectsa D pacTBopHiM B AMITHIOBOM 3(hUpe U MpudaBUIIM K M10Jy4eHHOMY pacTBopy 24 r MarHus
(B BHOE CTPYKKH), 10 OKOHYAHUH PACTBOPEHUS MarHus B peaklMOHHYO cMech NPUOABWIIM Bce KOJMYECTBO BellecTra L,
KOTOpOE MOJHOCTBIO [POPearupoBaslo, B pe3yJibTare yero odpa3oBajics W ynetyquics (H.y.) roprounii raz Q ¢ mioTHOCTbIO
1o BO/JIOPOJY paBHoii 15, a B konbe ocTanock nony4yeHHoe BellecTso M.

K ocraBliemycs nonyyeHHomy BewlecTBy M mpubaBunM TpeThto uacTh BewlectBa D, B pesynbTare 4ero
oOpasoBanock opraHuueckoe BewlecTBo R. Beuwecto R npu B3auMopeiicTeuu ¢ 6poMoM maccoit 160 r, pacTBOpeHHBIM B
YETBIPEXXJIOPUCTOM YITIepOAE, MPUBENO K 00pa3oBaHHIO OpraHlueckoro Beuiectsa T.

M3BecTHO, uTO MpHM CHKMrAaHWW HAa BO3JYyXe BCEro KoJiMuecTBa noiydeHHoro raza E oOpasyercs 44,8 m (H.y.)
YIJIEKHUCIIOTO Ta3a u 36 M/ BOAEL

3anaHue

1. Onpepenure Bewectra D, E, G, L, Q u M, R, T u HanumuTe ypaBHEeHHS peakUMil WX MOMyYeHUs, HCIOb3Vs

CTPYKTYpHbIe (POPMYIIbI BELLECTB.
2. Onpegenure Maccy nomydeHHoro Beutectsa T. [TpuBeanTe cTpykTypHYHO hopmyity Beectsa T 1 Ha30BHTE ero
u BewecTBo R no Homenknarype MIOTTAK.
3aganue 5
becupeTHOe KPHCTATHYECKOE OPraHMyeckoe BelwecTBo A ¢ OpyTTo-hopmyoii C,, H,,0, BHECIH B PEAKLMOHHY IO

kon0y, 100aBuIM H30BITOK pacTBOpa MMAPOKCH/1A HATPUA U NPOKUIIATIIH, B pe3yJibTaTe BelEecTBO A pacTBopuiock. [locne
OXJIAK/IEHHS B PEAKLMOHHYIO K0JIOY NTPHOaBHIIM N0 KaMIAM COJAHYIO KHCTOTY 710 C1abOKHCII0M peaKkiuH 110 YHHBEPCATLHO
WHMKAaTOpHON OyMmare, nocie yero npubaBIsIM pacTBOP THAPOKapOOHATA HATPHA J10 NPEKpaLLEeHHs BbleneHus raa. Jlanee
B peakUMOHHYIO KOOy nomectunyu GapboTep NapoBUKa M NPOBESH MEPEroHKY ¢ BOASHBIM MApOM, AUCTHIUIAT COOpad U
YNapHUIIH, MOJY4YHB KPHCTAIIHYECKOE OpPraHHYeckoe apoMaTHieckoe BellecTBo b ¢ XapakTepHBIM 3araxom.

OcTaToK B peakUMOHHO# K0n0e BHOBb MOJAKHCIIH/IN COJSHOM KMCIIOTOM K OXJIaMIIH 10 TIpUMepHo 4°C, B pesyibTate
4ero Ha JHe KOOkl BbiMalH OecLBeTHbIe KPUCTAIIbI BEWECTBA OPraHHYecKoro apoMaTHYecKoro Betectsa I, He MMEIOLLero
3arnaxa, KoTopble oTAenuIu punbTposaneM. [1pu B3auMoeiicTBHH HATPHEBOTO NPOM3BOAHOIO BelecTsa b ¢ GpommeTaHoM
B BOJIHOH Cpelle MONy4aeTcs »KMAKOEe KHMCIOpOJACOAepKallee OpraHHueckoe BellecTBo JI, ¢ IPUATHBIM 3amaxoM, MIoXo
pacTBOpMMOe B BOJIE, JIEMEHTHbIH aHa/lM3 KOTOPOro nokasan cliejylollee coaepkanmne yriepoaa v sogopoga: C - 77,78%;
H-17.41%.

[Ipu Harpepannn Bewecta I' ¢ okcuiom ocdopa (V) nomydant GocdopHyro KHCIOTY M KpPHCTALIHYECKOE
opraHH4eckoe BewecTBo E, umeroliee MonspHyto maccy 226 r/Mollb.
3agaHue
1. Omnpeaenute CTPYKTYpHYIO (hopMyITy BeLuecTBa A, Ha30BHTe ero no Homenknatype MIOTAK.
2. Hanuwmure ypaBHeHHs BCEX OMMCAHHBIX PeaKLMii, yKazaB CTpyKTypHble dopmyisl Bemects B, I, /1, E.
3. Tlpeanoxure ypaBHeHHe peaklMH cHHTe3a BelllecTBa A n3 Betliects b u E.



ITepuoanueckas cucrema nementos /I.H. Menneneesa

I I 111 v A% VI VII VIII
I 1 2
H He
1,00797 4,0026
Bomopo: Lennit
2 3 415 6 7 8 9 10
Li Be B C N (0] F Ne
6,939 90122 | 10,811 1201115 14,0067 15,9994 18,9984 20,183
Jlurwii bepuiunuii bop Vraepon Asor Kucnoposn 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 32,004 35,453 39,948
Harpuii Marnui AJIOMHHHI Kpemunii Docgop Cepa Xuop Apron
4 19 20 21 22 23 24 25 26 27 28
K Ca Se Ti v 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 Kabunit Cransii I'uran Bananui Xpom Mapraner Kenezo KobainT Hukens
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
Menn [lnnk I"awnit I'epmanuii MulbLSK Cenen | bpom - o Kpurrron
5 37 38 39 40 41 42 43 44 45 46
Rb Sr Y Zr Nb Mo Te Ru Rh Pd
8547 87,62 88,905 91,22 92,906 95,94 [99] 101,07 102,905 106.4
PyGunii Crpounuii Hrrpnii I lupronnii Inobuit Maounbaen Texnenuit Pyrenmii Pojmit ammajwmii
47 48 49 50 51 52 53 54
Ag Cd In Sn Sh Te I Xe
107,868 112,40 114,82 118,69 121,75 127,60 126,9044 131,30
Cepebpo Kaamnii Mnjmii 05080 CypeMa Temnyp 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 1862 1902 192,2 195.09
Iesmit bapuit Jla Iaumii Tanran Bouanpam Pennit Ocmuit puamit IInaTHua
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]
3onoto Pryrn LIHi CaHHell BucmyT onouwii Acrar Pajion
7 87 88 89 104 105 106 107 108 109 110
Fr Ra A Db JI Rf Bh Hn Mt
[223] [226] [227] [261] [262] [263] [262] [265] [266]
(Dpanmuii Pasnii AKTHHMIH JlyOonnii Honmormii Pesepdopinit bopuii Lannit Meiitnepuii
*JIAITTAHOHWIBI
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
[lepuit IIpazeoanm Heoumm Ipomernii Camapuit Epponuit I ajlonnumit TepOuii Jlucnposnii 1 osbMmuit Ipbuit Ty Hrrepbuii Jhotenuit
**AKTHHOW]IbI
90 91 93 94 95 96 97 98 99 100 101 102 103
Th Pa U Pu Am Cm Bk Cf Es Fm Md No Lr
232,038 [231] [237) . [242] [243] [247] 1247] [249] [254] [253] [256] [255] [257)
Topuii ITpotakTHnuii | Ypan Henrynmit ITnyTonnit AMepHIIHi Kiopwmii bepriuii Kamidopunit | Ditunrreiinnii | Mepmnit Mennenepuit | HobGenuii Jloypencuit

ITpumenanne: OGpasen rabuinib

CUATAH M3 COBPEMEHHOIO

Kypea i noctynatomux 8 BY3et HLE. Ky3pmenxo u ap. «Hauama xumun» M., « Ixzamen», 2000
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