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Iepnoanyeckan cucrema anementos /L. Menneneesa

1 11 11 IV \Y% \Y%! Vil VIII
1 2
H He
1,00797 4,0026
Bonoposn Denmit
2 3 415 6 7 8 9 10
Li Be B . & N o F Ne
6,939 9,0122 | 10,811 12,01115 14,0067 15,9994 18,9984 20,183
Jnrnit bepuimit bop Vraepos Asor Kuciopoj Prrop Heon
11 12 | 13 14 15 16 147 18
Na Mg Al Si P S Cl Ar
22,9898 24312 | 26,9815 28,086 30,9738 32,064 35,453 39.948
Harpwuii Maruuii AJIIOMHHHH Kpemunii Dochop Cepa Xaop Aprou
19 20 21 22 23 24 25 26 27 28
K Ca Se Ti A% Cr Mn Fe Co Ni
39,102 40,08 44,9506 47,90 50,942 54,938 55,847 58,9332 58,71
Kanit Kajnimii Craniuii Turan Banajuuii Xpom Mapranen Keineso Kobannt Hukenn
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
Mens Iunk [annmii I'epmanmii MulLsaK Cenen | bpom Kpuirron
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
PyGunmii Crpommmit Hrrpuii Iimpronui Huobnii Mosnubien Texnenni Pyrenmii Posnit [Tayumanii
47 48 49 50 51 52 53 54
Ag Cd In Sn Sb Te I Xe
107,868 112,40 114,82 118,69 121,75 127,60 126,9044 131,30
Cepebpo Kaamuii Hunni OaoBo Cyprma Temmyp Hoj Keenon
55 56 57 72 73 74 75 76 27 78
Cs Ba La* Hf Ta W Re Os Ir Pt
132,905 137.34 138,81 178,49 180,948 183,85 186,2 190.2 192.2 195,09
Llesnit bapuit Jlantan I 'adunii Tauran Bosingipam Pennii Ocmuii Hpnaui I 1aTina
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]
3an0To Pyt Tannui Cpunen Buemyr Ionouni Pajon
7 87 88 89 104 105 106 108 109 110
Fr Ra Ac ** Db J Rf Bh Hn Mt
[223] [226] [227] [261] [262] [263] [262] [265] [266]
Dpaniui Pajnii AKTHHHI JlyGunit AKonuoruii Pesepdopamii bopwii Tanui Meiitaepnit
*JTAHTAHOH/1bI
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
Llepnit IIpazeoum Heojum IIpomernii Camapwmit Epomnuit I"alonMuH TepOnit JIncrposnii Tonsmui IpOui Tymit HrrepGmit Jhorenmii ]
**AKTHHOH/JIbI
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]
Topuii llporaktunuit | Ypan Herrrynmii Ty tonmii AmepHiuii Kiopuit bepriui Kammdopumit | Difnmrreiinmii | Depmuit Mewienesuit | HobGennit Hoypencnii

[pumeuanne:

OGpasen TaGiMILL HAIICUATAH M3 COBPEMEHHOTO Kypea juis oetynatonux 8 BY3u HE. KyssMenko 1 ap. «llauana xumum» M., « dicsamens, 2000



OrTkpeiTas XHMHYecKast oiamnuana — 2022 11 kaacc Bapuanfr 2

Japanune 1

[TpeBpaiwuenue 1 Mok opManbaeruaa B METAHO MPH B3aMMOEHCTBUH € BOJOPOIOM CONPOBOKIAETCs BhleneHHem 1319
kJlk TenoTel, TOr/1a Kak npu odpa3zoBaHuH | MONIb BOABI U3 MPOCTHIX BELLECTB BolaenseTcs 286 kJDxk.
1) JlokaxuTe, 4TO NpU cropaHWH | Moib MeTaHosa BblgenseTcs Oonblie TEMIOTHI, YeM MPH CropaHuu 1 Molb
thopmanpIernia.
2) PaccuunTaiite TeroBble 3QgexThl cropaHus MeTaHona v opmanbierua, yUuTHIBas, YTO MPH cropaHiH 1 Mosb
rpatura Beaensiercs 394 kJ/lx, a npu obpazoBanun 1 Mok dopmaibleriaa U3 NpocTeIX BELLECTB BbIAEIAESTCS
116 kIx. .
3) HekoTopoe KOJIMYECTBO METAHOJIA COKITIH B KATOpHMeTpHUecKoii Gomoe, NOMeILeHHOH B KaJlopMMeTp ¢ BOIOH,
macca KoTopoi 4 kr. TemnepaTypa BoJbl NpH 3TOM yBeluuuiach Ha 58°. OfipenenuTe Maccy CONGKEHHOIO
METaHO/a, €C/IH MNOCTOsHHas kajopumerpa pasia C =1 784,3%, a yaenbHas TEMJIOEMKOCTb BO/bl
coctapnsier C,(H,0)= 41822 .
3ananne 2
B XuMH4eCKOH KHHETHKE MPHHATO KJ1acCH(HLUNPOBATh PeakLMH N0 Be/IMuHHE OOLIEro nopsaka peakunH.
OU3HYECKHH CMBICIT TIOPAJIKA PEaKUWH — 3TO YHCI0 OJHOBPEMEHHO M3MEHSAIOLIMXNCS B NPOLECCe KOHUEHTPALMIA.
[lopsaoK peakinu MOKET TPUHUMATB 3HaYeHus oT 0 10 3, BKII0Yas ApoOHbIE BEIMYHHBL.
K peakuusm HyJieBOro nopsaka 0THOCAT OONBIIHHCTBO FETEPOr€HHbIX PeaKLMi.
CKOpOCThb peakLmii nye6o20 nopsadka He 3aBHCHT OT KoHueHTpaumii Bewects. Torja V, =k, rae k, - kOHCTaHTa
CKOPOCTH peakLHH HYJIeBOTO NopskKa.
CKopoCTh peakuuii nepsoco nopsioxka A —> B npsAMo npornopuroHaibHa KOHLEHTPALUMH peareHTa.

— |
\

T LT
CO — UCXOJHaA KOHL{CHTan,HH peareHTa, CI — KOHUEHTpaUHA peareHTa, OCTaBLIErocd B p€akUuuu nmo HCTEYEHHUH BPEMEHH T

CKOpOCTh peakiuii 6mopo2o nopadka NpornopUHOHaibHa NPOH3BEJIEHHIO KOHUEHTPauuii A u B. BbipakeHue 1

BoipakeHue I7s KOHCTAHTBI CKOPOCTH TEpBOro rnopsjka: ’ﬁ:l‘“(" : [mun™ .| roe z — Bpems npeepalieHus,

A
KOHCTaHTBl CKOPOCTH BTOPOro MOpsiKa: k, = I(_l_, 1 ); [————]. BblpaKeHHe KOHCTaHTbI CKOPOCTH mpembeco

r C, C, MONb - MUH

1

nopadka NpH paBeHCTBE HaYalbHBIX KOHLUEHTPALMii peareHToB: k, = -
’ L: £
T 0

1 |

1
E(

33 BHCUMOCTE KOHUSHTPatMK BewecTsa A 0T BpeMeHnt 3agaH He

Peakuiio  1e710rg  MOpAJKa,  OINMCHIBAEMYIO
ypaewenueM A — B+ D, npoeenu mnpu ABYX
temneparypax — npu 10°C u 40°C — v nomy4uiu
clieflytouue KUHETHYECKHE JaHHbIE,
npejcTaB/IeHHbIE H rpaduke.

Onpezenure:

a) MopA/0K peakiny;
6) KoHcTaHTbI cKoppeTH peakum npu 10°C 1 40°C;
8 : ~ B) TeMIIepaTypHbIii|KOI(PPHUIHMEHT peakumH ¥ .

{A} mone/a
wn
”~
Ve

4

* r) nepHoj MOJTyNpeBpalieHuss A NpH 3aJaHHOM
- MCXOHOW KOHUEHTpauuu 4 Mojb/l NpH IBYX

T 05 TeMIiepaTypax;
= 1) Kak M3MEHHJIaCh CKOPOCTb PEAKLMH IpH 40°C
o r 3 « s 6 : 8 . Yepe3 YeTHIPE MUHYTBI I10C/IC HAYAIA PEAKUMHU 110
) - ; CPaBHEHHIO C HCXO[IHOM CKOPOCTBLIO peakuuH?

Bpesmn, MuH | et 13 100 it et = SO0

o
n
/

3aganne 3 .

[laHOBOZOPOA WMJIM CHHWIIBHAA KHCI0Ta HCN — sj1, BbI3BIBAIOLIMH KHCIIOPOAHOE FOilO,[[aHHE TKAHEBOIO THMA.
(QHaKo, 3TO BELIECTBO O4YE€Hb BOCTPeOOBAHO B XHMHYECKOH NMPOMBILIEHHOCTH: TPH B3a MoJieiicTBHM ¢ KapOOHHMIIBHBIMH
coeMHEHNAMU 00pasyeT LUMaHTHIPHHbI, UCTIONB3YHOIHECs B TPOM3BO/ICTBE 3aMEIUEHHBIX W HENpele/bHBIX KapOOHOBBLIX
KUCJIOT, SIBMSETCA ChIPHEM JUIS NOJIyHEHHA aKpHIOHHTPHIIA, METHIIMETAKPHIIaTa, XMMHYECKHX BOJIOKOH H Ip.

B HACTOSIIMI MOMEHT OIHHM M3 pacrpocTpaHEHHBIX METO/O0B nojiyueHus MaHoBoaOpoaa RBHH_IEBTCH Mﬁ?ﬁ
AHapycoBa: NPAMOH CHHTE3 W3 MeTaHa U aMMHaKa B TIPUCYTCTBHH BO3JyXa Ha MIaTHHOBOM karanuzarope. Takxke
MOJKHO TOJMYYMTh W3 AMMHaka 1 yrapHoro rasa B MPUCYTCTBUM JIMOKCHA TOPHS B KayecT KaTajauzaTopa. y .

M3BECTHO, YTO MOJIEKYJIbl LIHAHOBO/IOPO/IA CYLIECTBYET B BHJIE IBYX TayTOMEPOB.| [Ipodondcenue na obopom




Anuon CN ™ obpasyeT nmpouHble KOOPAMHALMOHHBIE CBA3H C METalJaMH, M 3TO €ro CBOICTBO MCMONB3yercs B
peakunn DibCHepa NpH 100bIYe 30/10Ta V1S €70 OTAETEHHA OT MYCTO# [0PO/bI: 30/10TOCOIEPKALLYIO TOPOIY NEPEMELIHBAIOT
B pacTBOpE LHAHWJA HATPHs, NPOIMYCKasd 4Yepes3 3TOT PacTBOP BO3/AYX. DieMEHTapHOe 30J10TO PACTBOPSETCH BCIEICTBHE
o0pa3oBaHus KOMIIEKCa, B KOTOPOM KOOPAMHALMOHHOE YHCIIO MeTAlIa-KOMIIEKC00Bpa3oBaTes paBHO JBYM.

3apjanue

1) CocraBbre cTpyKTypHbIE (HOPMYJIbI TAyTOMEPOB LHaHOBoAoposa. Kakas reomerpuueckas dopma xapakTtepHa
IJ1s MOJIEKYJ1 9THX u3oMepoB? KakoB xapakTep cBs3eil 4 MexaHH3M X 0Opa3oBaHHs B 9THX Monekynax? Kakosa
CTerNeHb OKMC/ICHUA M BaJIEHTHOCTh aTOMa YIJiepoaa B 9TuX Monekynax? Kakoil U3 W3o0MepoB, Ha Ball B3IJIs,
ABnseTcs donee ycTOHUMBLIM?

2) CocraBbTe ypaBHeHHs 000MX OMHCAHHBIX CM10c000B nonyyerus HCN.

3) CocraBbTe ypaBHeHHE peakuun DibcHepa. Kakne THIIbI XHMHYECKMX CBA3€il MPUCYTCTBYIOT B MOMY4YeHHOM
KOMIIJIEKCHOM COEHHEeHUU?

4) CocTaBbTe ypaBHEHHE B3aMMOJIEHCTBHS LMAHOBOZOPOJA C aueToHoM. Kakue KMCIOThI MOXKHO MONYHHTh M3
obpazosasierocs unaurnapuHa? CocTaBbTe CXeMy NpeBpaLleHHs (UTH YpaBHEHHs peakiuii) U naiite Ha3BaHus
KHcnoTaM no HomeHknatype MIOTTAK.

3ananue 4

K BewecTBy A — GeclBETHO# KHIAKOCTH C XapaKTepHBIM 3anaxoM Maccoii 138 r npu6asunm 813 r 6pomua docdopa
(I). ObpazoBasiueecs ku/Koe (H.y.), HO TErKOKMIsLIEe OpraHu4ecKoe BelllecTBO D OTOrHAMM M3 PeaKUMOHHON cMecH W
pasaeuian Ha TPH PaBHbIC YaCTH, BTOPOM MPOYKT peakunu (ochopUCTyio KMCI0TY) 0TOPOCHIIH.

[lepByto uacTe BewecTsa D Harpeny ¢ H3BBITKOM CTHPTOBOrO PAacTBOPA LUEN0UH, B Pe3y IbTaTe yero o6pasoBanock
razoo0pasHoe (H.y.) oprannueckoe Beulectso E. Beck ras E nponyctunu uepes pasorperyio go 1200 °C Tpy6uatyio nes, B
pe3ysibTaTe 4ero Iojy4ywin CMech JBYX ra3oB (H.y.) — BoaopoJa M opraHuueckoro raza G. I'az3 G mponyctunu npu
MHTEHCHBHOM MMEPEMELIMBAHUH Hepe3 HarpeThlii 10 55°C BoaHbIH pacTBOp cMecH xJ1opHaa Meau (1) ¢ XJI0pHa0M aMMOHUS,
B pesyJibTaTe MoJy4uin razo00pasHoe (H.y.) BeLIecTBO L, KOTOpoe OTAEIHIN U TLIATENBHO BBICYILNIIN.

Bropyto wacTe Beuiectsa D pacTBOpHIH B IMITHIOBOM 2hHpe W IPUGABHIIM K NOJTY4EHHOMY PacTBOpY 24 T Maruus
(B BHIE CTPYKKH), 10 OKOHYAHHH PACTBOPEHHs MarHHs B PEAKUMOHHYIO cMech MPUGABHIN BCE KOTHYECTBO BeluecTsa L,
KOTOpOE MOJHOCTBLIO NPOpearupoBalo, B pe3ysibTate 4ero o0pasoBaics U yneTyuuncs (H.y.) ropioumii raz Q ¢ mIoTHOCTBIO
M0 BOJIOPOY paBHOi 15, a B konbe ocTalocs MojiyueHHoe BelecTBo M.

K ocraBwemycs nosysenHomy Beuiectsy M npuGaBuiaM TpeThio uacThb Beliectsa D, B pesyibTare wero
obpasoBanoch opraHnyeckoe BewecTso R. Bewectso R npu B3aumoeicTum ¢ Opomom Maccoii 160 r, pacTBOpeHHBIM B
HETBIPEXXJTOPHCTOM YITIEPO/IE, NPHBENIO K 00pa30BaHHIO OpraHnueckoro Beuiectra T.

M3BecTHO, 4TO mMpH CKMraHMM Ha BO3jJyXe BCEr0 KOJNMYECTBA MOJIyYeHHOro rasa E obpasyercst 44,8 1 (H.y.)
YITIEKHUCIIOTO ra3za u 36 MIT BOJIBIL.

3amanue

1. Onpenennte Bewectsa D, E, G, L, Q u M, R, T u Hanuiuure YPaBHEHUs peakUMi MX NOJTyueHHs, UCTIONb3Ys

CTPYKTYpHbIe (hOpMYJibl BELIECTB.
2. Onpenenure maccy nonyyentoro sewectsa T. [Tpuseante CTPYKTYpHYIO dopmyny BelecTsa T ¥ Ha30BUTE e€ro
1 BeulectBo R no Homenknatype MIOTTAK.
3aganue 5

BecueTHoe KpucTanInyeckoe OpraHMyYecKoe BEIIECTBO A ¢ OpyTTO-hopmynoii C,,H, 0, BHECIH B PEaKLHOHHYIO

K070y, 100aBHIIH U3OBITOK PAaCTBOPA I'MAPOKCHIA HATPHS M IIPOKHUIISTHIIM, B pesynbTate BellecTBO A pacTBopuiiock. [locse
OXJIWK/CHHA B PEaKLMOHHYIO KOOy MPpHOABHIIN 110 KATUISAM CONAHYIO KHCIIOTY /10 CaGOKHCIION PeakLiuH 1o YHUBEpCalbHOM
MHIMKATOPHOH OyMare, 1ocie 4ero npuGaBIsIM pacTBOP rHApoKapGoHaTa HaTpus 110 MPeKpaLleHHs BbIeNieHHs rasa. Jlanee
B PEaklUMOHHYI0 konOy nomecThin GapboTep napoBuka M mpoBeny TIEPETOHKY € BOASHBIM MAapOM, JUCTHIUIAT cobpanu u
YMapuIu, MOJy'MB KPUCTAIHYECKOE OPraHHYeCKoe apOMaTHYeCKOe BELLecTBO b ¢ XapaKkTepHbIM 3anaxom.

Ocratok B peakuMoHHOI K0/16¢ BHOBE NOJAKHCIIIIN CONSHOMN KHCTOTOM M OXJIaLHIH Jo npumepHo 4°C, B pesyibrare
Hero Ha iHe KosiObl BbINan GeclBeTHbIE KPHCTAILIBI BELIECTBA OPraHHIECKOTO apoMaTtHyeckoro BeulecTsa I, He UMetoLero
3anaxa, KoTopele oTaenuIM GunsTpoBanueM. [pu B3aumoneiicTeuu HAaTPHEBOr0 NPOH3BO/IHOrO BellecTBa b ¢ HpoMmeTanom
B BOJHOF CpeJie MOMy4aeTcs XMAKoe KHCIOPO/CcOoAepskKalliee OpraHuueckoe BeulecTBo JI, ¢ MPHUATHBIM 3aMaxom, MI0X0
PACTBOPMMOE B BOJIE, SNIEMEHTHBIIH aHalli3 KOTOPOTO MOKA3asl Cle/yIolIee CoepkanHe yraepoza u Bogopoaa: C - 77,78%;
H-7,41%.

[Ipu HarpeBanuu Bewecta I” ¢ okcHaoM hochopa (V) nonysaor docdopryto KUCJIOTY M KPUCTALIHYECKOE
OpraHnueckoe BeliecTso E, umeroiee MosipHyio maccy 226 r/monb.

3anaHue
l. Onpenenure crpykTypHyio (hopmyty BeulecTBa A, Ha30BHTE ero 110 HomeHknatype MIOITAK.

2. Hanuuure ypaBHeHHs BCEX OMUCAHHBIX Peakuui, yKka3aB CTPYKTypHble GOpMyJibl BelecTs b, I; I E:
3. Tlpennokute ypaBHeHHe peakLuy cHHTe3a BeulecTea A u3 Bemecte b 1 E,
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Qp = Quodp (CO,) = 38Uk One/lwons
D Ho+ Cvi0, = e HoeZ « 76k
Qo = Qogp (MCMOD) = {6 kDt jrcore
) HCHO= 0, —= O+ H, O
Ry = Cuspl 0O * Qs (0. 0) = Ry (H&H0) = 35+
1256 — 446/ = 564 k Dy eems |
o«fogp ( G, OM) ~ Qugp (R 0y = 154,85 nlpm
Qedplli,01) = 154,54 S64 = §0S, 3 klreaont
1y CH O 20, —> 00, + M0
() ueproBuk [ 4uCTOBHK Ctpanmua Ne £
Dlomassmsiapsagy & SRS (Hyweposars Tomko nerommcn)
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