[ T m v T v v T Vill
11 |H 1| Mepnoguuyeckan cuctema XMMU4ECKUX InemMeHToB | He 2
1,00795 n M Me|-| paeneesa 4,002602
Bosaopoa i renvi
Il 2 | Li 3| Be 41| B 5({¢C 6 N 710 8 | F 9 | Ne 10
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 20,179
JUTHA Gepunnui 6op yrnepoa asor Kucnopoa ¢rop HEOH
| 3 | Na 11 Mg 12| Al 13| Si 14 P 15| S 16 | Cl 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpuin MarHui anoMuHUiA | xpemHuii doccop cepa Xnop aprou
v|4|K 19(Ca 20iSc 21| Ti 22 \") 23| Cr 24 |Mn 25| Fe 26 |Co 27| Ni 28
39,0983 40,08 44,9559 47,90 50,9415 51,996 54,9380 55,847 58,9332 58,70
Kanui Kanbuwi CKaHawiA T™MTaH BaHagWit Xpom Mmapravey xeneso kobanbT HUKenb
5§ |Cu 29 Zn 30/Ga 31|Ge 32 [As 33 |Se 34 |Br 35 | Kr 36
63,546 65,38 69,72 72,59 74,9216 78,96 79,904 83,80
megb LIMHK rannui repmanmi MbILBAK cenex 6pom KpUNTOH
V|6 |Rb 37 Sr 3BY 39 2Zr 40 Nb 41| Mo 42 |Tc 43 {Ru 4 Rh 45 | Pd 46
85,4678 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,9055 106,4
pybuaui CTPOHUMA UTTPWA LIUPKOHUii HUOGHIA MonubaeH TexHeuui pyTeHui poaui nannaaui
7|Ag 47]Cd 48| In 49| Sn 50 Sb 51| Te 52 |1 53 | Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo Xaamui MHAWA onoeo Cypbma Tennyp voa KCEHOH
VI| 8|Cs 55 Ba 56]|La 57 | Hf 72 Ta 73| W 74 (Re 75|0s 76 11Ir 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
Les3un Gapui IAHTaH * racHuii TaHTan Bonkgpam peHun OCMWUA HOVaUA nnartuHa
9 |Au 79 Hg 80Tl 81{Pb 82 Bi 83| Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
3011070 pTyTH Tannmi cauHel BUCMYT NOJIOHUA acrar pagoH
VIl | 10 | Fr 87 Ra 88 |Ac 89| Rf 104 Db 105 |Sg 106 [Bh 107 |Hs 108 { Mt 109 | Ds 110
[223] [226] [227] [261] [262] [266] [269] [269] [268] [271]
chpaHLuiA paawi aKTuHWit xx | pesepdopani | ay6Huia cuboprui Gopun Xaccuh MeNTHepWin | aapMwragrvi
11 |Rg 111 Cn 112 113 Fl 114 115 (Lv 116 117 118
[272] [285] [289] [293]
pPEHTTeHWA | xonepHuumik cthneposuit JMBEPMOpUiA
X flaHTaHouab!
Ce58|Pr 59 [ Nd60(Pm 61| Sm 62| Eu 63| Gd 64 |Tb 65| Dy 66 | Ho 67 Er 68| Tm69Yb 70| Lu 71
140,1 140,9 144,2 [145) 150,4 1519 157,3 158,9 162,5 164,9 167,3 168,9 173,0 1749
uepui npaseoauM | Heoaum | npometwii | camapuit | esponui | raponuHmid | Tepbuit | gucnposui | ronbmuid | ap6uin TYnui wuTTepbuin | noreunn
XX aKTUHOKAL!
Th 90{Pa 91|U 92|Np 93 [Pu 94/|Am 95/Cm 96|Bk 97 |Cf 98 |Es 99|Fm100 [Md 101(No 102|Lr 103
232,0 | 231,0 238,0 | [237) [2441 [243] [247] [247] [251] [252) [257] [258] [259] [262]
TOopWiA | npoTakTuHui | ypaH HENTYHWH TNYTOHWV | aMepuumiA| Klopui 6epknui | kanudopuui | SMHWITEHAHKIA| hepmuii | MeHgeneBwii | HOGenuA_ | noypeHcuin

Psp axTMBHOCTM MeTannos / aNeKTPUYECKUIA pAL HanpsxeHnin
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H) Sb Bi Cu Hg Ag Pd Pt Au

PacTBOpMMOCTb KMCAIOT, coneﬁ M OCHOBaHWit 8 Boae

aKTUBHOCTL METANNOB yMEHbLUAETCH

»

VoHbi H* [NH4'[K* [Na® [Ag® [Ba®* |[Ca®* [Mg?*|Mn**|Zn®*|Ni**|Sn?*|Pb**[Cu?’ |Hg* [Hg.**[Fe** [Fe** |AP* [Cr*
OH™ PIP|P|-|P|M[M|[H|H|[H|H|[H|[H| -] - |H|H|H|H
NO3~ plpP|P|lP|P|[P|P|P|P|P|P|P|P|P|P|]-|P|[P|P]|P
F PlPI|P|P|P|{M|H|{M|{P|H|P|[P|[MIP|[-|M[M]|H|M|M
cr plP|P|P|H|[P|P|P|P|P|P[P|M|P|[PIH]|P|P|P]|P
Br plP|P|P|H|[P|P|lP|P|P|P|[P{M|P[M|HI|P|[P|P]|P
r plPp|P|P|H|[P|P|P|[P|P|P[P|H|-|H|[H]|P|-|P]|P
s~ P{P[(P|P|H|-|-|-|H|H|H|H|H|H|H|H{H|H|-|-
S03* plP|PIPIM[M|[M|M|H|{M|H|-|H|-|[-]-|M[-1]-]-
S0~ plP|P{PIM|H|M|P|P|P|P|P[H|P|[P|[M]|P|P]|P]|P
CO* p(P|PIP|HIH|H|H|H|H|-|-|[H|=-|=-]|H]|H|-=-|-]-
Si0s* H{ - (P|P|H|H|H|H|[H|H|H|-[H|-|=-]-|H|=-|=-]|-
PO+ p(P|{PIP/H{H|H|{H|H]|H|H|H|H|H|H|H|H|H|H|H
CH;coo" |P| P |[PlP{P|P|P|P|P|P|P|P|P|PIP|{M|P|P|P|P

P — pacTtsopumoe (6onbwe 10 r Ha 1000 r Bogb!)
H — HepacTBopumoe (MeHblue 0,01 r Ha 1000 r Boab!)

M — manopactsopumoe (ot 10 r o 0,01 r Ha 1000 r sBoabl)
— — BeLLeCTBO pa3naraeTca BOAON UMK He cyluecTeyeT
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3anaual

BAPHAHT 1

(20 6a10B)

OcylIecTBUTE LENOYKY NpeBpaleHuii. [Ipeanoxure AByXCTaquHHbI clIOCO0 MOMy4YCHHS COCTUHECHHUS

B u3 Tomyona. Pacmmudpyiite cTpykTypy BemecrBa C u ycioBus ero obpazoBanus us B.
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Peaxuusa nomydyennsa E u3 D (peakius beiinmnca-Xumimana) Obuta oTkpeiTa B 1967 roxy SmOHCKHAM
xuMuUKOM Mopura, a B 1972 peranbHO HccieoBaHa aMepuKaHNaMu beinucoM u XuJUIMaHOM.
Ilpennmoxure MeXaHHU3M IPOTEKAHHUA 3TOH peaKklMH U CTPYKTYpYy MHTepMeauara, oOpasylollerocs npH
B3auMozercTBuH MeTwiakpuiata ¢ DABCO.

Pacimmudpyiite crpykrypy F.

Ipennoxwure ycnoBus nomydeHus coeauHeHus H U3 ykcycHO#M KHCIIOTHI, paciudpyiite cTpykTypy L

Pacimudpyiite crpykrypst J u H.
Kakoe rerepounkmudeckoe coexunerue K nomygaercs npu peakiuu J ¢ METHIaMHHOM?

3anaua 2. «KaTHon- He 6/IH3HED » ’ (20 6annoB)

Honent Cepreit MuxaiinoBud odeHb o0uzaencs Ha MIKONBHUKOB, KOTOPHIE B IPONUIOM rofy Aa)ke He
IIBITAJIACh PEIINTH 3a/1ady «KaTHOH-OJIM3HEN» U MO3TOMY NpHIyMal elie OAHy 3aJady Ha ONpelcicHue
HEM3BECTHOTO KaTHOHA:

IOHbN1 xuMuK Hamren Ha noike 0aHKYy CO CTEPTOH HAAMUCHIO «... XJOpHA». MaccoBas mons xjiopa B
3TOM COeIMHEHHUH cocTaBisieT 28.1%. BemecTBo uMeno coneobpasHyio MpHPOAY, ObUIO THTPOCKOITHYHO
H XOpOHmIO pacTBOPHMO B BOJIE, HO HEPACTBOPHMO B HEMOJSPHBIX OPraHWYECKMX PAaCTBOPHUTEIAX.
Bozausiii pacTBOp coeIMHEHU UMEN KHCIIYIO peakiuio. Temmneparypa IUIaBICHHS BEMIECTBA COCTABHIIA
102 °C. IIpu nobGaBieHNM ero K pacTBOpy AMXpPOMAara Kajiusi pPacTBOP OKPAcWiCS B 3€JICHEBINH HBET U
MOSIBWJICA 3alaXx TOPHKOr0 MHHAAIA BCIEACTBHE 0Opa30OBaHHUSI COCIUHEHHA, B KOTOPOM MaccoBas IOJIE
anemenTa, oTkpeitoro K. Illeene u ne3zaBucumo or Hero k. Ilpuctmu, cocraBmger 15.1%. Ilpu
BOCCTAHOBJICHHH HCXOJHOTO XJIOpHJa AQMIOMOTHADHAOM JMTHS 0OOpasyloTcs JB€ COIH H
HECMEIIMBAIONIAACS C BOJOH IIPO3padyHAs JKMAKOCTh C TeMIepaTypoii 3amepsamms -80 °C u
Temneparypoit kunenms 116 °C. Maccoas mons yrieposa B 9To# JKHAKOCTH cocTaBiserT 91.3%.
Onpenennte CTPOCHHE COEOHHEHHS, €CIIA HM3BECTHO, YTO KAaTHOH HE CONEPKUT aTOMOB MeTallia.
3anumuTe ypaBHeHUs peakuuil. Kakoii mponecc MpoHCXOQMT NpHU pacTBopeHHH BemiectBa B Boge? Ilo
Kakoil nmpuduHe ctaOwieH naHubli KatHoH? IlpuBeanTte cTpykTypHYI0 QopMyity aHHOHA, CTaGHILHOTO
IO TOH ke caMoii IPHYKHE, YTO U HEU3BECTHHIN KaTHOH?

3ana4ga 3. «lmaunap» (20 6annoB)

I'epmeTuuHbId IPUTMHAP C BHYTPpeHHHM paauycoMm 10 cM u Beicotoit 10 cM pa3zeneH Ha IBe 4acTH
TOHKOH TEPEropoAKoii, MJIOTHO NMPHIIETAIONIEH K CTEHKaM LWIMHApA U CBOOOTHO mepeMemIalomencs
BHYTpH €ro. B onHy 4acTh muiMHIpa noMemeHo 4,88 r HeoHa, a BO BTOPYIO 60 r TBepAOro mpoiaykra
B3aUMOJEHCTBHS M30BITKA HAMIATHIPA U OJIOBSHHOTO Macia (MaccoBas JOJs XJIOpa B OJIOBSHHOM Macie
cocraBiser 54.43 %). IlpenBapurenbHO BO3AyX u3 00eHx dacted ObUl TmaTenbHO oTKa4daH. CucreMmy
Harpemu 1o 800 K. Onpenenure paccTosHue OT MEPETOPOIKH A0 OCHOBAaHMH IIIMHIAPA H KOIMIECTBO
BEIIECTBA TBEPIOrO HPOIYKTa, OCTaBliieecs B KOHAEHCHPOBaHHOH (¢aze. 3aBHCHMOCTh KOHCTAHTBI
PaBHOBECHA TEPMHUYECKOTO Pa3IOKEHHS YIOMSHYTOTO BHIIIE TBEPJAOTO BEIECTBA OT TeMIIEpaTyphl
BHIPAXKA€TCA YPaBHEHUEM:

Ln K =-(61066/T) + 83.32

Kakx m3MEHHTCS NMOIOXKEHHE MEPETOPOAKH, €CIIH TeMilepaTypy moHuM3uTh Ha 50 K? Otser noarsepaute
pacyeTamMi.

3apaua 4. «KBanTOBbBIE TOUKH» (20 6annoB)

Cpeny MHOTOYHCICHHBIX THIIOB HAHOMATEPHANIOB OJHAM M3 BXHEHIIMX SBJIOTCS TAK HA3bIBAEMBIC
K6éanmogele moyku — (HparMeHTH POBOJHHKA WIH MOIYIPOBOIHUKA C pa3sMepoM, OJIM3KHUM K JUTHHE
BONHEI 37MeKTpoHa. K TAKOBBIM OTHOCSTCS, HAlpHMep, HAHOKPHUCTAIUIBI CeleHHNa Kaamus. Jimsa ux
IPUTOTOBJICHHS B MHEPTHOH aTMocepe K BOOHOMY PACTBOPY XJIODHAA KaiMHs NOGABISIOT BOIHBIMA
PACTBOP CEJICHHTa HATPHUA M PacTBOP OPraHHYECKOTO COCHMHEHMs (HAIPHMEP, MEPKANTOITAHONA) IS
IpeOTBPAILEHHS arPeraliy YacTLl.

JIns TOMyYeHHEIX HAHOYACTHII TTONOKEHHE MAKCUMYyMa MOTTIOMEHHS B JIEKTPOHHBIX CIIEKTPaX 3aBHCHT
OT pasMepa 4YacTHI. YBeNHYeHHE OWAMETPa YaCTHIl NpPH YBEIMYCHHM TEMIIEPaTyphl CHHTE3a

COIIPOBOXIACTCA CICOYIOIIUM CABHIOM ITOJIOCHI IIOIJIOICHAA:

t, °C 10 22 30 40 50 60 70
A, HM 420 421 421 425 - [433 440 448
d, am 2.78 2.78 2.78 2.83 2.90 ? 3.03

1) Hanmnmmte ypaBHEHHE peaKiiy, JIC)KaleH B OCHOBE CHHTE3a CEJICHUAa KaIMHS;

2) JHna uero TtpeOGyeTcd TMpOBOJWTh CHHTe3 B HHeprHoi arMmocdepe? Ilo Bo3MoxHOCTH
NPOMUTIOCTPUPYHTE OTBET YPABHEHHEM PEAKIMH.

3) Ouenure quamMeTp HaHOYacTHIl ipu 60 °C;

4) Kax wu3BeCTHO, B pPacTBOpPE IIPOHCXOJUT MOHOMOJICKYIsSpHas aJcopOuMs MOJIEKyJl THONAa Ha
MOBEPXHOCTH HAHOYACTHIl. BO CKONBKO pa3 HM3MEHHTCA KOJMYECTBO COPOHMPOBAHHOrO THONA MpPH
H3MEHEHHM TeMIlepaTyphi cuuresa ¢ 22 °C go 70 °C?

5) BMecTo MepKanToaTaHOIA MOXET OBITh MCIOJIB30BaH H JOACIWITHON. B kakoil ¢popme oH Oyner
MPHCYTCTBOBAaTh B pacTBope?

3agaua S. (20 6anao0B)

Ha cxeme npuBeneHBI HEKOTOPHIE PEAKIHH COSTUHEHHI MeTa/Uta X B HU3KHX CTeNeHAX okucieHud. Ilpu
B3aumoznerictum ranorenuna X (o(X) = 17,80%) c n366rTkoM MOHOOKCH 1A yTJIepoa O AaBJICHHEM B
npucytcTBud LiAlH4 oGpa3yercs 30110THCTO-XKENTOE JIeTydee COSTHHEHHE A (TeMIepaTypa IUIaBICHHs
154 °C, o(X) = 28,21%), Im10THOCTH HapOB KOTOPOTO II0 BO3AYXY paBHa 13.45.

OxucneHne A 9SKBHBAJICHTHBHIM KOJMYECTBOM MOJIEKYIIIPHOTO HOJA NpPHUBOOUT K O0Opa30BaHHIO
coequHeHus B (o(X) = 17,08%), koropoe npu HebGompmoMm HarpeBanmu mnepexogutr B C (o(X) =
18,71%). C npespaniaercs B B npu neiicTBHH MOHOOKCH[A yriepona mox nasineHueM. Coenunenue B
TaKXe pearupyer ¢ KHCIOTaMH U ocHOBaHHMAMM JIpiouca. C TpHXJIOPHAOM aNMIOMHMHUSA B MPHUCYTCTBHH
CO non maBnenneM obpasyercs coequnenne D (o(X) = 11,38%), a mpu aelictBun Tpudeamndocdmnna
Ha B nocnenoBarensHo oOpasyrorcsa coenuneHus E u F (o(X) = 7,46%).

BoccraHoBienne A aMajubraMoi HaTpHs NPHBOAMT K oOpazoBaHuio coemunens G (o(X) = 25,23%),
KOoTopoe mpu AeicTBud $hocopHoit KHCIOTH MOXET OBITh nepeseneHo B coequHenue H. H pearupyer c
tpudenundpocpunom c obpazoBanuem I (o(X) = 12,79%). MonekynsipHele Maccel KaTHOHa B
coeauHeHud D u aHnoHa B coenuneHny G oTiiM4aroTcs Ha 28 a.e.M.

WNpentndumupyiite coenunenus A-I, ecmu m3BectHo, uro BemectBa A, B, E u F gsumorcs
MOJIEKYJIIpHBIMH KoMIUtekcaMu. Hanumure ypaBHeHHs peakuuii. UeMy paBHa CTeneHb OKHUCICHHSA X B
coennaeHusX A, B, G? KakoBa cTpykTypa COeqMHEHHSA A M KPAaTHOCTh CBSI3H X—X B 3TOM COCAMHCHHH?
OtBer aprymentupyiite. Hapucyiite cTpykrypsl koMmiuviekcoB B, E u F. Bnepoie coeaunenmue,
aHaioruaHoe A, Osuto omydyeno B 1890 r Jlironeurom MoHaoM U3 okcuzia npyroro Metawia. [Ipusenure
YPaBHEHHE 3TOH peaKiliy.
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