[ ] w v T v [ v v Viil
{1 |H 1| Nepuoauyeckan cucTema XMMHU4YECKUX 3nemeHToB | He 2
1,00795 4,002602
rogoson O.U.MeHpeneeBa B
i 2 | Li 3| Be 4| 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
nnTit Gepunnuii 60p yrnepon asor Kucnopoa ¢rop HEOH
i3 i Na 11 Mg 12]Al 13| Si 14 | P 15 (8 16 | Cl 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 | 32,06 35,453 39,948
Harpui Marmui aNIOMUHWA | KpeMHWi ocgop cepa xnop aprou
v|4}K 19/ Ca 20 {Sc¢ 21| Ti 2 |V 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 CKaHAWA TUTaH saHanun Xpom Mmaprasey xeneso kobansbt HuKenb
5§|(Cu 29/2Zn 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 L{MHK ranmi repmanmii MbilubAK cenex Gpom KpUnToH
V|6 ([Rb 371Sr 38|Y 39|2r 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 101,07 102,8056 | 106,4
pySunwii CTPOHUMA UTTPHA LMPKOHMIt HuobuiA monuéaeH TeXHeLui pyTenumi _poawii nannanui
7|Ag 47/Cd 48| In 49(Sn 50 |Sb 51 |Te 52 |1 53| Xe 54
107,868 112,41 114,82 118,69 121,76 127,60 126,9045 131,30
cepebpo Kagmuii nHaUA Qnoso cypoma Tennyp voa KCEHOH
Vi|8|Cs 55Ba 656|La O657/HfF 72 |Ta 73| W 74 |Re 75]|0s 7611Ir 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 | 183,85 186,207 190,2 192,22 195,09
uesui Gapui NaHTaH x rapuni TaHTan sonbdpam peruit OCMUiA vpuawii nnaruHa
9 Au 79 Hg 80| T 81|Pb 82 |Bi 83|Po 84 |At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
30n0TO pTyTH Tannmi cBuHey BUCMYT NONOHUiA acrar pagox
Vii |10 | Fr 87/Ra 83 |Ac 89|Rf 104 |Db 105|Sg 106 |Bh 107 |Hs 108 (Mt 109 | Ds 110
[223] [226] [227) [261] [262] [266] [2689] [269] [268] (271}
paHumiA pagwi aKkTuHuh xx | pesepdropanit | ayGHMiA cuboprum Gopuii xaccui MedTHepwA | gapmMwitaaruit
11 (Rg 111 Cn 112 113/ FI 114 15| Lv 116 117 118
[272] [285] [289] [293]
PEeHTreHuiA | KonepHuuui dneposui nMBEPMOpHiA
X naHTaHouasl
Ce 58 Pr 59 [Nd60|Pm 61 Sm 62| Eu 63|Gd 64 |Tb 65| Dy 66 | Ho 67| Er 68| Tm69|Yb 70 | Lu 71
140,1 140,9 144,2 | [145] 150,4 151,9 157,3 158,9 | 162,56 164,9 167,3 | 1689 173,0 174,9
|_uepuit npaseoaum | Heoaum | npomeTwit | camapwit | esponuii | ragonuuui | Tepbuii | Ancnposuit | ronbmui | ap6ui TynuA urrepbuit | nioteuuin
XX aKTUHOWAb!
Th 90|Pa 911U 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] [244] [243] [247] [247} [251] [252] [257] [258} [259] [262]
TOpUA | Nt KTUHWH | ypaH HENTYHWA NNYTOHUIA | amepuLuii| KIopuia Gepknni | kanndophinii | siiHwTeituit] depmuii | meHaenesuii | HoBenuii_| noypeHcuii
Psp aKTMBHOCTU METannNoB / 3NeKTPUYECKHUA PSR HanPsKeHUA
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
>
8KTUBHOCTb METANNOB YMEHbILAeTca
PacTBOPMMOCTL KMCAOT, CONEi U OCHOBaHUNA B BoAe
WoHbi H' [NH4*[K* [Na* [Ag® [Ba®" |Ca® |Mg®*[Mn?*|Zn®*|Ni** [Sn*'|Pb**|Cu?’ |Hg**|Hg.** [Fe** [Fe®" |A** [Cr®
OH~ pIPlP|-|PIM|[MIH/{HIH|H|H]|H|[-| - |H|H|H|H
NOs~ plp|piP|P|[PiP|P|P|P|P|P|P|P|[P|-|P|[P|P]|P
F plP|P{P|[P[M|{H|M|P|H|P|PIM|P|[-|M|M|[H|M[M
cr plPplpj{P|H]P{P|P|P|[P|P|P|[M|P|P|H]|P|[P|P|P
Br- plpPplp{P|H|P{P]P|P|[P|P|P[M|P|{M|H]|P|[P|P]P
r plPpiP{P|H|P|P]P|P|[P|P|P|[H|-|JH]|H]|P|-|P]|P
s* plP|P|P|H|-|{-]-|H|H|/H|{H[H|HIH|H]|H -| -
S05* P[P |PIPIMIM|{M|M|H[M|H|{-[H|-|-]|-|M|-]|-]-
S0, plPpi{PIP|M|H[M|P|P|P|P|P|H|P|P|M]|P|P|P]|P
CO3* Pl PIP|P|{H|H|[H|H|H|H|-[-|H|-|-|H[H[-]-]-
Sios* H{ - [P[P|H|H|H|[H|HIHJH|[-|H|-|-]-[|H|=-|-]-
PO4* ppP|P[P{H|H|/H|H|H]|H|{H|H|H|H|{H|H|HIH|H|H
CH,co0 [p| P [P|P[P|P|P|P|P|P|P|[P|P|P|P|{M]|P|P]|P]|P

P — pacteopumoe (6onbwe 10 r Ha 1000 r Bogb!)

H — HepacTBopumoe (Metblue 0,01 r Ha 1000 r sogbt)

M — manopacteopumoe (ot 10 r go 0,01 r Ha 1000 r Boabi)
— — BeLLeCTBO pasnaraeTcs BOAOW UMK He CyLecTByeT
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BAPHAHT 1

(20 6annoB)

Crynent HukuTa Hamiesr Ha mojike 2 CKJITHKH C HEU3BECTHRIMU pacTBopamH 6e3 KpsIKkH. OH CIIPOCHI Y
nabopaHTa, YTO ATO 3@ PEaKTHUBbI, & TOT OTBETU], 9YTO B TOYHOCTH HE NMOMHHT, IOMHHT TOJIBKO, YTO B
obenx GaHKax HAXOIATCA PAaCTBOPHI OMHOH H TOH )K€ CONHM IIEJIOYHOro MeTallla C MacCOBOM AoneH
KaToHa 42.1% u oxHa W3 6aHOK CTOWT 31€Ch JOBOJILHO IOaBHO, a Apyras HeAaBHO. B pacmopspkeHuH
Hukuth okazamuchk Toasko pacTBop menoun (NaOH), a Taxke H3BEeCTKOBas BOJA M CONSHas KMCIIOTA.
Ilpn noGaBneHHMH K HEW3BECTHHIM PAacTBOpPaM MIENIOYH BHIMMBIX H3MEHCHHMH He npousomuro. Ilpu
JN00aBJIeHMH KHCJIOTHI K JaBHO CTOSLIEMY pacTBOpY BhIOEIWICA rad 0e3 iBera M 3amaxa, a IIpH
JOOaBJIEHHH K CBEXXEMY pacTBOpY — ras He Beiaenuicd. Hukura odeHs yaMBHICA M NPOBEI €IIE OAHH
skcniepuMenT. OH oToOpan mo 100 mMi1 Kaxaoro U3 pacTBOPOB M ynapuil HX. Macca TBEpAOro ocrarka B
mepBOM ciIy4ae okaszanack 4.96 r, a Bo Bropom 3.28 r. TBeparie octatkn Hukxura CHOBa pacTBOpHI H
o6pa6oTan pacTBOpE HU3BECTKOBO# Booi. B pesynbrate B mepBoM cirydae Bemano 5,10 r ocaaka, a Bo
BTopoMm 3.10 r. OcraTku nocine ynapuBanus pactsopoB Hukura npokaiui, B pe3ynbTaTe Macca OJHOIO
ymensinunack Ha 0.18 r, a Broporo He m3MeHHIach. Brmasmue mocie o6paboTKH M3BECTKOBOH BOMOMH
ocankyd HHKHTa Tak e MpOKaIWI, B pe3ylIbTaTe Macca oqHoro ymeHbmmnace Ha 0.88 r, a BToporo e
u3MeHwiIach. IIpeanoxure BO3MOXHBIA COCTaB coimu. OmpenenuTe MOISAPHBIE KOHLICHTPali¥ H
MAaccoOBBI€ IO BEIIECTB B HCXOAHBIX PACTBOpax (IUIOTHOCTh PACTBOPOB IIPHMMTE paBHOH 1 r/mi).

(20 6annos)

Ha naHHEIE MOMEHT B pPa3jIdYHBIX 3JIEKTPOHHBIX YCTPOHCTBaX B Ka4yeCTBE JJIEMEHTOB ITUTaHHs
HCTIONB3YIOTCS XHMHYECKHE MCTOYHHKHM ToKa (Oaraped M aKKyMyJATODH), B KOTOPHIX JHEPrus
XMMHYECKHX peaKIHii MPeBpamiaeTcs B MEKTPHIECKYIO 3Hepruio. IIpHHIMI paboThl TAKHX HCTOYHHKOB
Toka ocHoBaH Ha OBP, mporekaiomux BHyTpH Oatapeu (aKKyMyisSTopa), IPH 3TOM 3JIEKTPOHBI OT
BOCCTaHOBHTENA K OKHCIIMTEIIO IEPEHOCATCS Yepe3 BHEHMIHIO IEKTPHYECKYIO LIETIb.

3amaua 1. «CTapblii peakTHB»

3anaua 2. «XAMHAYECKHE HCTOUHHKH TOKAa»

YOu&Ii ukeHep Bops co3nai 3NMeKTpOHHOE YCTPOHCTBO, KOTOPOE IMAAMT KoTa B oTcyTcTBHE bopu. [t
CO3JaHHA XHMHYECKOTO HCTOYHHKA TOKa bopsa HCob30Ball Te peaKTHUBEL, KOTOPHIE CyMEN HAaHTH.

B xox 6bu10 myImeHo Genoe KpUCTAUIMIECKOe BEMIECTBO, IIOITHCAHHOE KaK AD, Mpu 3TOM Ha 3THKETKE
JOONHHUTENBEHO GBLI0 yKazaHo «w(A) = 52,35 %; w(B) = 47,65 %».

Bops npose anextponu3 82,41 r 20 %-ro BoxHoro pactBopa BemecTtBa Ab (c mutotHOCTBIO 1,13 r/cM’) B
pas3feNieHHOH SJIEKTPONUTHUYECKON sdelike. Bops orMerwn, 4ro Ha aHOAE M Karoie HaOIIONAOCh
BHIJICJICHHE Ta30B, a JUI9 aHAJIK3a MOJyYeHHOTO pacTBopa bops obpartwics k Apyry xuMHKy. Tor cMor



CKa3aTh JIMIUb, YTO NOTYy4YEHHBIH pacTBOP ABIIAETCA PACTBOPOM CHIBHOTO OCHOBaHHS, C MacCOBO# Jonei
BemecTBa B pactBope 16,67 %.
I'a3, obpa3oBaBmuiicas B xoAe aHOJHOro mpoiecca, bops MPOMyCTHJI depe3 MOMYYCHHBIH pacTBOp,
IoBencHHBI 1o kumenusa. Ilocne oxnaxknenus pactBopa bopsa cobpan olpazoBaBumiiics Oemblit
KpHUCTAJUIMYECKHH OCaZIOK U B AaNbHEHINIEM UCIIONB30BaJ €ro B pabote GaTapen.
Jna moirydeHus BTOporo KOMIOHeHTa Oaraped Bops HCITOJIb30Ball 3aBaJABIIMECA B KJIAJOBKE TBO3JIH,
IIPHYEM OH 3aMETHJI, YTO OHHM XOPOIIO NPUTATHBAIOTCA JIEXKANUM 10 COCEICTBY MarHHTOM. ODTH TBO3IH
bops momecTun B pacTBOp XJIOPHOTO JKele3a, KOTOpPOE€ II03aMMCTBOBAN y OTLA-PagHOIOOHTENS.
Ilomyuennsiii pacTBop ObUI OTQHIBTPOBaH OT HEPACTBOPUMEBIX NpPHMECEH W HCIONIBL30BaH B pabore
Garapen.
Onpenenute cocraB BemecTsa Ab. OTBeT MOATBEPAUTE pacueTaMH.
3anuIuTe ypaBHEHHS BCEX ONMUACAHHBIX PEaKIHi.
3anMmuTe MOJIEKY/IAPHOE YPaBHEHHE peaKliH, JIeKamed B OCHOBe paboThl OaTaped. 3anuminTe HOHHO-
3NIEKTPOHHBIE YpPaBHEHHSA IPOIECCOB OKUCIICHHSA H BOCCTAHOBJICHHUSA, JISKAIIMX B OCHOBE pPEaKIHH,
mpoTexaromieii B 6aTapee.
Ha xaxoe Bpems paboThl ycTpoiicTBa XBaTHT MOJiydeHHOro u3 ADB BemecTBa, ecii H3BECTHO, UYTO
CpeHsA CHJa TOKa B HeM cocTapiser 0,25A (3apsii dexTpoHa 4,- = —1,6 - 1077 Ku),

Cuuraiite, YTO BRIXOJB BCEX NPEICTABICHHBIX peakuuii paBHbl 100%.

3apaua 3. (20 6annoB)

Ilpr MoHOXJIOpPHpOBaHHMHM IpONIAHA Ha CBETy oOpa3yeTrcs CMech NMPOH3BOAHBIX. W3BECTHO, YTO NpH
CTaHIApPTHBIX YCJIOBHAX COOTHOIICHHE OTHOCHTEIBHBIX CKOPOCTEH 3aMENIeHHsA Yy HNEpBHYHOTO,
BTOPHYHOTO M TPETHYHOrO aTOMOB yriiepoja cocrapimser 1:3,3:5,5. Ompenenure MoJbHBIE TONH
KOMIIOHEHTOB B Ta30BOii ¥ kuakoH dasax mpu 25 u 700 °C, eciid H3BECTHO, YTO MCXOJHBIE BEINECTBA
[IPOpearupoBaiM IMOJHOCTBIO, CTaHAAPTHBIE TEIUIOTH CrOpaHHsA Ta3000pa3HbIX H-MPONMHIXJIOpHAA H
u3onponmixiopuaa cocraBiaioT 1896 u 1880 k/k/MONBE COOTBETCTBEHHO, a CTAHJAPTHHIE SHTPOIUHU
STHX BeIIeCTB S° MPAKTHYECKH OJHHAKOBEL

HcnapeHneM opraHH4ecKHX XHIKOCTEH U PacTBOPUMOCTBHIO XJIOPOBOAOPOAA B HUX IIPH CTAHOAPTHBIX
YCIIOBHMSX NMpeHeOpeys.

Jlna cnpasku: KOHCTaHTa paBHOBECHS PEAKIHHU CBA3aHA C €€ TEPMOAMHAMHUYECKUMU XapaKTEPHUCTHKAMHU
YpaBHEHHEM:

InK = -A;H°/RT + AS°/R.

3agaua 4. (20 6as10B)

JU11 KaueCTBEHHOro aHanHu3a COAEPXKAIEH HEKOTOpPOe KOJMYECTBO Kpe30ia CMECH CIIOKHBIX 3¢upoB X
4 Y, 00pa3oBaHHBIX OJHUM CIHPTOM H JABYMS Pa3HBIMH OJHOOCHOBHBIMH KapOOHOBBHIMH KHCIIOTaMH,
MIPOBENH cleAytomue skcriepuMmenThl. [Topuio Takoit cMecn Maccoit 36 r obopaboranu 16% pactBopoM
THIPOKCHIIA HATPHs, Ha KOJMM4YeCTBEHHOE B3auMoaeticTeue nouwio 100 r pactBopa menoun. Takyio ke
MOPITUIO HCXOJHOU CMECH Pa3ZieNiIH Ha JBE paBHBIC YacTH, MEpBYI0 oOpaboranu U30BITKOM OGpOMHON
BOJAHl W nomy4dwin 34,5 r ocaika, a BTOpy:o oOpaboTaiyu HM3OGBITKOM peakTHBa ToJUIeHCa, BBHIMABIIHMN
ocaZiok OTOWIBTPOBAIM H BBRICYHIWIH, ero macca cocraswia 20,35 r. O6paborka s>Toro ocamka
HU30BRITKOM COJIAHOM KUCIIOTH YMEHBIIAET ero Maccy Ha 11,67%. YcraHoBure crpykTypsl 3¢upoB X u Y
4 HallH[IMTE YPAaBHEHHUS ONMUCAHHBIX PEaKIIH.

3anauga S. (20 6a10B)

Pacummdpyiite LemouKy mNpeBpalleHHii, eclM H3BECTHO, 4T0 5,4 . coeamneHus B crnocoGHO
npopearupoBath ¢ 7,3 r XjopoBojopoza ¢ oOpasoBanueMm muxiopuzaa. Ilpeanmoxure MexaHW3M
obpazoBanus E u3 D.

A

1. Buli (2 eq.)

2.CHjl (2 eq.)

H,, Pd/C

Pb(OAc)2

Y

MCPBA

A
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