OTkpbITas XHMHYecKas oJHMnuana — 2022 11 knace Bapuant 2

3apanme 1
IlpeBpamenue 1 Mons Gopmanbernaa B MeTaHOI NPH B3aMMOJEHCTBHH € BOAOPO/IOM CONPOBOXIaeTcs BhiaeneHuem 131.9
kJDK TennoTel, TOrAa Kak npu o0pa3oBaHui 1 MOJIb BO/IbI W3 MPOCTLIX BEllecTB Bohlaensercs 286 k/[xk.
1) JlokaxuTe, 4TO MpU cropaHuu 1 MoJib MeTaHo/a BblaenseTcs 0ojblie TEMUIOThl, YeM MPU cropaiuu 1 moub
tdopmaneaeruaa.
2) Paccuunraiite Tennosbie 3¢erTbl cropaHus MeTaHoNa U GopMalibAeru/ia, YUMThIBas, YTO MPH cropalun 1 Molib
rpacduta Briensercsa 394 k/lx, a npu odpazopaHuu | Monb opManbaeruia U3 MPOCThIX BELIECTB BblENACTCH
116 k/JIx.
3) HekoTopoe KOJIMYECTBO METAHOJIA COKITIM B K&TOpUMeTpHUeckoii 6ombe, noMeLleHHOi B KaJIOPHMETP € BOJOH,
Mmacca kotopoii 4 kr. TemnepaTypa BOIbl NpU 3TOM yBesdynaach Ha 58°. OnpejesnuTe Maccy COAGKEHHOIO
METaHoNa, €ciM MOCTOAHHAs KajJlopumerpa paBHa

const

=1784, 3% a yznenbHasd TEINIO0EMKOCTb BO/bl
cocrasimster C (H,0) =41 g2
P 2 xk2-K
3ananue 2
B XHMHUY€ECKOI KHHETHKE MPUHATO KIacCH(UIMPOBATE peakLuH N0 BelnuHHe 0011ero nopsaaka peakiuH.

DU3HYECKHH CMBICI nopsaka peakuvy — 3TO HYHCJI0 OJHOBPEMEHHO HM3MEHANUIMXCA B IpoLEcce KOHLI,EHTpaLIHﬁ.
nDpHﬂOK peakuuH MOXKET NPHHUMATL 3HAYCHHUA OT 0 mo 3, BkmrOuas IlpOﬁHbIe BCJIMYHHEI.

K peakuusiM HyJIeBOTO MOPsIKa OTHOCAT OOJBIUMHCTBO MeTEPOTEHHBIX PEakLH.

CKopocTh peakinii Hy1e6o2o nopsadKka He 3aBUCHT OT KOHLEHTpaLHii BewecTB. Toraa VP =k,,rae k, - KOHCTaHTa
CKOPOCTH peakL1H HYJEBOro MOps/Ka.

CkopocTh peakimii nepsoco nopsoxa A —> B npsiMo mponopuyoHanbHa KOHLIEHTPALHH peareHTa.

BolpakeHue /sl KOHCTAHTBI CKOPOCTH MEpBOro Mopsika: klzlm%; [ Mun™ ], rme t — Bpemsi mpeBpalleHHs,
T -T

Cﬂ — HCXO0J/IHasA KOHUEHTpalHA pearéHra, Ct — KOHUCHTpaUuus pearcHra, OCTaBLUCIocA B pEaKUHUH 10 UCTCHCHHH BPEMEHH T

CKopocTh peakumii 6mopoco nopsidxka NpornopuUHOHaTbHA MPOU3BEICHHIO KOHLeHTpauuid A u B. Beipakenue as
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Bpems, 3a KOTOpOe pacXoyeTcs M00BHHA BELIECTBA A Ha3bIBAIOT IEPHOIOM Oy pacnaza (NoaynpespaileHus) 7, .

KOHCTaHTbl CKOPOCTH BTOPOro rnopsaka: kz :l( ] Bblpa}KeHHC KOHCTAHTBI CKOPOCTH mpembeco
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3 BUIUMMOCTL HOHUEHTPALIMK BEUe(T8a A 0T Bpe MeHK Bagal—ﬂde

P S Peakumro eJaoro nopaaka, OIMHUCBIBAEMY1O
06a30TE nOCTPOEHKS
23618 ‘ ypaBHennem A — B+ D, npoeenu npu AByX

58 temnepatypax — npu 10°C u 40°C — u noayuuiu
| clielyomme KHHETHYECKHe JAaHHbIE,
: 2682 npeacTaBjieHHble Ha rpagHKe.
2 as N Onpenenure:
2 | \ a) NOPAIOK PeaKLHH;
z \L{w 6) KOHCTaHTbI CKOpocTH peakiyu npu 10°C 1 40°C;
e | ™~ - B) TemIepaTypHbIi K03 HLHMEHT peakunu ) .
= I) NMepvoj MNojyrnpeBpaileHus A TNpH 3a7aHHOH
) h “Oiie MCXOJHOH KOHLEHTpauMH 4 MO/l NpH JBYX
05 | B’ o TeMmrneparypax;
| T 2T 1) KaK M3MeHWIach cKopocTb peakiun npu 40°C
. ; 1 s 5 6 7 8 s 4epe3 YeTbIPe MHUHYThI M0CIIE HaYala peakuuH 1o
) . ) EPF_W;W_ e CPABHEHHIO C HCXOHOM CKOPOCTBIO peakimu’?
3ananue 3

[[1aHOBOAOPOJ MJIM CHHHIIBHAA KHMCIOTa HCN — a1, Bbi3bIBAOUMHA KHCITOPOJAHOE TONIOJAHNE TKaHEeBOro THIA.
O/IHaKo, TO BELECTBO OYEeHb BOCTPEOOBAHO B XHMHHYECKOH MPOMBILLICHHOCTH: MPH B3aMMO/IEiCTBHH C Kap60le{6J'IbeIMH
COeMHEHNAMH 06pasyeT LMAHTMAPHHBL, HCTIONB3YIOLIKECS B NPOM3BOJACTBE 3aMELICHHBIX 1 HernpeaesibHbIX KapOOHOBBIX
KHCIIOT, SIBNSETCA CHIPbEM JUIA N0JTyHeHHs aKpHIOHHTPUIIA, MCTHIIMETAkpHITaTa, XMMHYECKHMX BOJIOKOH H 1p.

B HaCTOAIMI MOMEHT OJIHHM M3 PacrnpoCTPAHEHHBIX METOJOB IOJYUCHHA LIMAHOBO/10PO/1a SIBJIH_?TCH eM;?Nn
AHApycoBa: MPAMOIi CHHTE3 U3 METaHa W aMMHaKa B NPHCYTCTBHM BO3/yXa Ha MIaTHHOBOM KaTaﬂ:(::azope. aKoK
MOKHO MOTYYMTh M3 aMMHAKa U YTapHOro rasa B MpHCYy TCTBHH JIMOKCH/1a TOPUs B KaUecTBe Il;aTa?n?a p B

M3BeCTHO, 4TO MOJIEKYJIbI LIMAHOBOJIOPO/IA CYLIECTBYET B BU/IE ABYX TayToMepoB. [Ipodonsxcenue na 0o0p



Aunuon CN ~ obpasyer nmpouyHble KOOPAWHALMOHHBIC CBA3M C META/UIAMH, M 3TO €ro CBOWCTBO HCIHOJB3YyeTcs B
peakLHu DbCHepa NpH A00bIYe 30J10Ta 1711 ero OTAeeHHs 0T MyCTOiH NOPOAbL: 30JI0TOCO/AepPKAILY IO TOPOAY NEPEMELIMBAIOT
B PacTBOpE LMaHWAA HATpHA, NPOMycKas 4yepe3 3TOT PacTBOP BO3AyX. DNEeMeHTApHOe 30JI0TO pPacTBOpAETCs BCIEJCTBHE
o0pa3oBaHus KOMITIEKCa, B KOTOPOM KOOPAMHALIMOHHOE YHCII0 METallIa-KOMILIeKcoo0pa3oBaresis paBHO ABYM.

3agaHue
1) CocraBeTe CTPYKTYpHEIE GOpMYIIBI TayTOMEpPOR LHaHOBo0poaa. Kakas reomerpudeckas dopma xapakTepHa

JUTs MOJIEKY 1 3THX M30MepoB? KakoB xapakTep cBszeil 1 MexaHH3M MX 0Opa3oBaHHs B 3THX Monekyax? Kakopa
cTerneHb OKMCJIEHUs M BAJIEHTHOCTh aToma yriiepoaa B 3TMX Monekynax? Kakoii U3 n3omepoB, Ha Ball B3I,
siBiisieTcst onee ycToiunBbIM?

2) CocraBbTe ypaBHeHHst 000MX onUcaHHbIX ciocobor nonyyeHus HCN.

3) CocraBbTe ypaBHeHUE peakuuu DnbcHepa. Kakue THNbI XMMHYECKMX CBA3EH NMPHCYTCTBYIOT B MOJYYEHHOM
KOMILIEKCHOM COEUHEHHH?

4) CocraBbTe ypaBHEHHE B3aUMOJECHCTBHMA LIHAHOBOJOPOJA C aueToHOM. Kakue KHUCIOTBI MOKHO MOJYYHTh W3
obpazoraBLuerocs uHanruaprHa? CocraBbTe CXeMy MpeBpalleH s (MK YpaBHEHHs peaklMii) 1 naiTe Ha3BaHHs
KkHcnoTtam o HomeHknatype MIOTTAK.

3aganue 4

K BewecTBy A — OecLBeTHOI JKHAKOCTH C XapaKTepHLIM 3anaxoM maccoii 138 r npubasunu 813 r 6pomuna dochopa
(ITI). Obpa3zopaBiueecs KUIKOE (H.y.), HO JIETKOKHMIALLEEe OpraHHYecKoe BellecTBO D oTOrHanu U3 peakLMOHHOH cMecH U
pas/ienunii Ha TPH paBHBIE YACTH, BTOPOH NpoayKT peakuuu (dhocdopucTyro KHCI0TY) OTOPOCHIIH.

[Tepeyto yacTh BewecTBa D Harpenu ¢ H30BITKOM CIUPTOBOIO pacTBOpA LIEI0YH, B pe3ypTaTe yero odpa3oBanock
razoobpasHoe (H.y.) opraHuueckoe BeulectBo E. Bech ra3 E nponyctunu uepes pasorpetyto g0 1200 °C tpybuatyto neus, B
pe3yibTaTe 4ero MOMY4MIHM CMech JBYX razoB (H.y.) — Bogopoja M opraHudeckoro raza G. ['az3 G mponycTHiad npH
MHTEHCUBHOM MepeMellnBaHHU Yepes HarpeThblit 1o 55°C BoJHEIH pacTBOp cMecH xiopuaa meau (1) ¢ Xopu1oM aMMOHHUS,
B pe3y/IbTaTe NONYYHIH rasoodpazHoe (H.y.) BelllecTBO L, KOTOpoe OTACNHIN W TIATENBHO BhICY LTHIIH.

Bropyto yacTs BewecTBa D pacTBOpHIIH B AMITHIOBOM dthupe H NpubaBHIH K MOTYyYeHHOMY pacTBopy 24 r Maruus
(B BHJE CTPY>KKH), MO OKOHYAHUM PAcTBOPEHHS MarHus B peakUHMOHHYIO cMech MpUOaBHIM Bce KOJIMYECTBO BewlecTsa L,
KOTOPOE MOJHOCTBLIO IPOpearupoBao, B pe3yjbTate yero o0pa3oBaics U yaeTyuuacs (H.y.) roprouuii raz Q ¢ naoTHOCTBIO
10 BOJIOPOY paBHO# 15, a B konbe ocranock nojay4yeHHoe BewecTBo M.

K ocraBluemycs mnonydyeHHoMmy BewlectBy M npudaBunM TpeTbi0 HacTh BelecTBa D, B pe3ynbTate 4ero
o0pasoBanock opranuyeckoe BewecTso R. Bewectso R npu B3anmozeiicteun ¢ 6pomoM mMaccoii 160 r, pacTBOPEHHBIM B
YEThIPEXXJIOPHCTOM YIJIEPO/IE, NPHBEIIO K 00pa3oBaHHI0 OpraHuyeckoro semecrsa T.

M3BecTHO, 4TO MpM CHKMFAaHWM Ha BO3JyXe BCEro KOJMYecTBa MoiydeHHoro rasa E oOpasyercs 44,8 n (H.y.)
YIJIEKHCIIOro raza u 36 Ml BOJbL.

3ajanue

1. Onpenenure Bewectsa D, E, G, L, Q u M, R, T u nanuinTe ypaBHeHHs peakunil UX NMOTyYEHHUs, HCHIOAb3Ys

CTPYKTypHble (hOPMYJIbI BEILECTB.
2. Onpepenute mMaccy nonydenHoro emectsa T. [Tpusesure cTpykTypHyto gopmyny Bemectsa T M HA30BHTE ero
# Belectso R mo nomenxnatype MHOITAK.
3ananue 5

BecugetHoe kpucTamnieckoe opraHuyeckoe BelecTso A ¢ 6pyTTo-Gopmyinoil C,, H (), BHECTH B PEAKUHOHHYIO

K00y, 100aBH/IH H3DBITOK PaCTBOPA MMAPOKCHIA HATPUS M MPOKUIATHIIN, B PE3yJIbTATE BELECTBO A pactBopunocs. [locne
OXJIK/ICHHS B PEAKUMOHHYIO KOOy NpHGaBHIIK 10 KaMIAM CONsHYIO KHCIIOTY 10 c1abOKNCI0i peakiiuu Mo YHHBEPCAIbHOI
MHMKATOPHO# OyMmare, 1ocie 4ero npuGaBIsIM PacTBOP MMAPOKAPOOHATA HATPHS JI0 NPEKPALLEHHS BbIAETEHHS ra3a. Hanee
B PEakUMOHHYI0 Konby nomectunu 6apboTep MapoBUKa U IPOBENM NEPEFOHKY ¢ BOJSHBIM napom, JUCTHILIAT cobpaiu u
YHApHIIH, TIOTYHHB KPHCTAIHYECKOE OPraHHyecKoe apoMaTHYECKoe BelecTBO b ¢ XapaKkTepHbIM 3anaxom.

OcTarok B peakLIHOHHOIT K0J16€ BHOBL MOAKHCIHIIN CONAHO# KHC/IOTOM 1 0XNaJAnNH a0 rnpumepHo 4°C, B pesynkrare
4Ero Ha /1He KoNOBI BbiNa/i OecLBeTHLIE KPHCTALIBI BELIECTBA OPraHHYECKOro apomaruieckoro Bewlectsa I, He uMerowero
3anaxa, KOTopble OTAeHIN pribTpoBanneM. [Tp B3aMMOAeiiCTBHH HATPHEBOrO IPOM3BOAHOrO BelecTsa b ¢ bpomMmeTaHOM
B BOJHOH cpejie Mosy4aeTcsi )UIKOe KMCIOPOACO/epiKallee OpPraHHYecKOe BEleCTBO M, ¢ NpuATHBIM 3anaxoMm, MIOX0
PACTBOPHMOE B BO/Ie, 2/IEMEHTHbIH aHANIN3 KOTOPOro MoKasal cle/youlee ColepkaHne yraepoja 1 Bogopoja: C - 77,78%:
H—7.,41%. ’

[lpu HarpeBanuu Beuiecta I” ¢ okcumom (ocopa (V) nomyuaror docdophyio KHCIIOTY M KpPHCTALIHYECKOe
OpraHuyieckoe BeulecTBo E, umerowee Monspryro macey 226 r/moits.
3ananue
Onpenennte cTpykTypHYtO hopMmyIly BeluecTsa A, Ha30BHUTe ero no Homenknarype UIOIAK.,

1.
2. Hanuwmre ypaBHeHHs BceX ONMHCAHHbBIX Peakuui, ykasas cTpyKTypHble Gopmy sl Beects B, I, ILE
;B
3. Tlpeanokure ypaBHeHMe peakLHi CHHTE3a BeleCTBA A U3 BewectB b u E.



Hepuoauueckan cucrema yrementos J.W. Mengeneesa

1 I m v A% VI VII VIII
1|1 2
H He
1.00797 4,0026
Bojopo B} 1Tenmin
2 3 415 6 7 8 9 10
Li Be B c N 0 F Ne
6,939 9,0122 | 10,811 12,01115 14,0067 15,9994 18,9984 20,183
JlnTwii bepunii bop Vrepon Asor Kncnopon DOrop 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
Harpuii Maruui AJOMHHHNA Kpemunii Mocdop Cepa Xuop Apron
4 19 20 21 22 23 24 25 26 27 28
K Ca Se¢ Ti A% Cr Mn Fe Co Ni
39,102 40,08 44,950 47,90 50,942 51,996 54,938 55,847 589332 58,71
Kasmit Kainunii Cranui Turan Banaauii Xpom Mapranen Keneso KoGaast Huxein
29 30 31 32 33 34 35 36
Cu Zn Ga Ge As Se Br Kr
63,546 6537 69,72 72,59 74,9216 78,96 79.904 83,80
Mes Innk I annnit ["epmanuii MEImbAK Cenen | bpom Kpuirron
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 95,94 199] 101.07 102,905 1064
PyGuamit CrpoHimi Hrrpuid [ upronnii HuoGuit Momu6ien Texnennit Pyrennii Poaui Iamnanmi
47 48 49 50 51 52 53 54
Ag Cd In Sn Sh Te I Xe
107.868 11240 114,82 118.69 121,75 127,60 126,9044 131,30
Cepebpo Kaamuii Huamit Qoo CypbMa Tenyp Hon Keenon
6 55 56 57 72 73 74 75 76 77 78
Cs Ba La* Hf Ta W Re Os Ir Pt
132,905 137,34 138,81 178.49 180,948 183,85 186.2 190,2 1922 195,09
Lle3nii bapwnit antan aduuii Tanran Boasdpam Pennit OcMmuii Hpunii 1 Ltatnna
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]
3om0T0 Pryts lanuit Cruier Bucmyr Lloaounii 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]
Dpanuui Pajmi AKTHHHIH JlyGnnii JKonuorui Pesepdopimit bopuii Ianmii Meiitnepnii
*TAHTAHOHJIbI
58 39 60 6l 62 63 64 65 66 67 68 69 70 #l
Ce Pr Nd Pm Sm 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
Ilepuii Ilpazeoanm Heomam [Ipomernii Camapuit Lepounii I 'ajgonnnmit TepOnit Jlucnposuii LosinMmuii Ipbuit Tymii WrrepOmii Jlrorenuid
**AKTHHOMW 1L
90 91 92 93 94 95 96 97 9y 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]
Topmii Ilporakrnnmit | Ypan Herrrynnii ILnyTonuii Awmepuiuit [KGropuit bepimit Kaaudopuuii | Diinnrreitnnit | Oepmuit Memenenii | HoGenmi Jloypencuit
[pumeuanne: OGpasen TabauILL HANCTATAH H3 COBPEMEHHOTO Kypea /Uif nocTynaomux B BY3u H.E. Kysemenko n ap. «Havana xumun» - M. «Dxsameny, 2000
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(ITocraskTe ranouky B Hy#HOM moJie) (HymepoBats To/16KO 9HCTOBHEH)
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