1 il | Hi | v | Vv | Vi [ il vill ~ + vreem ey prCKUM TOCYZIAPCTBEHHBINM YVHUBEPCUTET
L |t |H 1| Nepuoguueckan cuctema XMMnU4eckux anemenTos | He 2 G344
1,00795 WN.MeHOeneeBa 4,002602
scaopon A1 Menne ren WV AR
| 2 |L 3] Be 4B 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 )
JTIATUA Gepunnuit 6op yrnepon, asor KMCNOpo4 drop HEOH g-
My 3 | Na 11 Mg 12| Al 13| Si 14 P 1518 16 | Ci 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 | 32,06 35,453 39,948
arpw__| werwi___| amowni | owni | dootop | cepa | xnop | apron MMCHbMEHHAS PABOTA YYACTHHUKA
V|4 |K 19| Ca 20 | Sc 21| Ti 22 v 23 | Cr 24 (Mn 25| Fe 26 | Co 27 | Ni 28
39,0083 | 40,08 44,9559 | 47,90 50,9415 51,996 54,9380 55,847 58,9332 58,70 OJIHMHHAIH’I MIKOJIbHUKOB CII6I™
Kanui Kanbuui ckaHawit TWTaH BaHaauA Xpom Maprasey xeneso xobanbt HUKenb 2018—2019
5 {Cu 29| Zn 30| Ga 31 |Ge 32 As 33 | Se 34 | Br 35 | Kr 36 3aKJIIO‘IIfITeJII>HBII71 STal
63,546 65,38 69,72 72,59 74,9216 78,96 79,904 83,80
megb LIMHK rannui repmaHuit MbILLIbAK ceneH 6pom KPMOTOH
v[ e [Rb 37/Sr 38][Y 390{Zr 40 [Nb 41|[Mo 42 |[Tc 43|Ru 44| Rh 45| Pd 46 IpenMer (komiuiekc mpeaMeToB) ONMUMIHAIBI XMUS (10 KJIACC)
854678 | 87,62 88,9059 | 91,22 92,9064 95,94 98,9062 101,07 102,9055 | 106,4
pyouani CTPOHUMA UTTPWIA UUPKOHUA HUOOWIA . MonuGaen TexHeuwnn PYTEHWiA poawi nannaawi
7 [Ag 47/Cd 48[In 49|Sn 50 |Sb 51|Te 52 |1 53|Xe 54 T'opox, B koTopoM nposoauTes Omimmnaza Zates Moo
107,868 | 112,41 114,82 118,69 121,75 127,60 126,9045 | 131,30
cepebpo | xagmmii nHawil 011080 cypsMa Tennyp won KCBHOH Hata 14 wape 2014
vVi| 8 |[Cs 55| Ba 56 | La 57 | Hf 72 Ta 73| W 74 | Re 756108 76| 1Ir 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 | 183,85 186,207 190,2 192,22 195,09 e o ke o o ok o ok o o e sk o s o e sk ke o e s ok e ok e sk ok o o e sk e s ke s ok o sk ke s ok e sk ol ok ke o ke s ok e sk e sk e o e s s o o fe s o s ok e ok ke s ok o ok ok ok ke ok
uesuni Gapwit JIAHTaH radyHuin TaHtan BOnbthpam peHuin OCMUA wpnaui nnaTuHa
9 | Au 79 Hg 80| Tl 81| Pb 82 Bi 83 | Po 84 | At 85 | Rn 86
196,9665 | 200,59 204,37 207,2 2089 [209] (210] [222] BAPHUAHT 2
30M10TO PTYTh Tanmn CBUHeL! BUCMYT NONOHWUA acrar papoH \
Vil | 10 | Fr 87| Ra 88 | Ac 89| Rf 104 Db 105|Sg 106 (Bh 107 |Hs 108 | Mt 109 | Ds 110 3agaua 1. «Cta pblﬁ PeaKTHB)» (20 Gamn OB)
[223] [226] [227] [261] [262] [266] [269] [269] [268] [271]
bpaHLui Wi AKTUHWA xx 3epcopanii | mybHui cuboprui Gopuit XacCHi MEMTHEPU  [AapMILITAnTHi
11 |[Rg 111] Cn 112 1131 Fl 114 115 | Lv 116 17 118 Crynent Huxura Hamen Ha nojike 2 CKITHKH C HEM3BECTHBIME pacTBOpaMu Ge3 Kphilkd. OH CIPOCHI y
[272] {285] [289] [293] nabopaHTa, YTO 3TO 3a PEAaKTHBBI, 2 TOT OTBETHWJ, YTO B TOYHOCTH HE IIOMHHT, IIOMHUT TOJIBKO, YTO B
peHTreHwi | KonepHuuumit cneposuii nvBepMopui obenx GaHKax HaXOHATCA PAaCTBOPHI OMHOM M TOHM XK€ CONH IIENOYHOTO METAlla C MacCOBOM mouneit
Co 58] Pr t9 TNa 0T Pm 6T TS 62 Ev 631 6a 64 565 By 66 [Fo 67 E 68 Tm63 Vb 70 Lo 71 KaTHoOHa 55.2% W onHa W3 6aHOK CTOMT 3/1€Ch JOBOJBHO JABHO, a Apyras HeaaBHO. B pacmopsikeHunu
1404 | 1409 1442 | (18] 1504 | 1519 | 1573 1589 | 1625 1649 | 1673 | 1689 | 1730 174,9 Huxutel okasamuce Tonbko pactBop menoud (NaOH), a Taxke GapuroBas Boma H CONSHAd KHCJIOTA.
uepui | npaseogum | Weopum | npometwii | camapwii | eeponwit | ragonunnit | TepGuit | aucnposwid | ronemun | spbuin | Tynuik urTep6uin | nioreumii HPH N00aBJIEHHH K HEHU3BECTHBIM pacTBOpaM IMCIOYHA BHIAHMABIX U3MECHCHHH HE ITPpOHU30IILIO. HpPI
XX aKTHoWab! 00aBJIECHHH KHCIOTHI K JABHO CTOSIIE aCTBO BRIZIEINIICA ra3 Oe3 IBeTa M 3amaxa, a H
Th 90|Pa 91|U 92(Np 93 [Pu 94/Am 95 Cm 96|/Bk 97 |Cf 98 1Es 99(Fm100|Md 101{No 102|Lr 103 . A tieMy p Py BRI I i p
J00aBICHHH K CBEXEMY PacTBOPY — a3 He Bhigemwicsad. HUKUTa OYeHBb yOWBHIICS M MPOBEI €lle OAHH
232,0 | 231,0 238,0 | [237] [244] | [243] 2471 | 2471 | 1251 [252] [2567] | [258] [259] | [262] 0O 6 100 M
TOPWA | NpOTaKTuHwiA| ypaH HENTYHUA | nnyToHui | amepuumii| kiopun Gepknuii_| kanucdophwii | aliHlTeliHWi | depmuii | MeHaeneauit | HoBenuin | noypexcuii SKCTIICPUMEHT. UH OTO paJl 1o MJI K&XKII0T0 U3 paCTBOPOB H ynapui ux. acca TBEPAOro OCTaTKa B

NEPBOM Ciydae oKasanach 21.84 r, a Bo Bropom 14.84 r. TBeparie octarku HukuTa CHOBa pacTBOPHII M
obpa6oran pacTBOpH 6apHTOBOMH BOHOH. B pesynpTare B mepBoM ciydae Beimaao 35.00 r ocaaka, a BO
BTOpOM 21.14 r. OcTaTku mocie ynapuBaHHs pactBopoB Hukurta npoKaiui, B pe3ylIbTaTe Macca OHOTO
ymenbmunace Ha 0.63 r, a BToporo He H3MeHw1Iach. BrinaBmme mocie o6paboTku GapuTOBOM BOXOM
ocanku Hukura Tak ke mpokaiui, B pesylbTaTe Macca OJHOTO YMeHBINWIAch Ha 1,54 r, a BToporo He

Psn axTuBHOCTU MeTannoB / 3INeKTPUUECKUi PR HaNPHKeHUA
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

>

aKTUBHOCTb MeTalNoB YMEHbLWAETCA

PacTBOpUMOCTbL KUCMIOT, COMNeN  OCHOBaHWA B Boae

VIOHbI H* INH 4+ K' INa* Ag"' Ba**lca®* Mgz*' Mn?*[Zn?*INiZ*|Sn**|Pb?* Cu®* ng* ngz+ FeZ' [Fe* A crt HU3MCHHUJIIACH. HpeIUIO)KHTe BO3MOXHEIH COCTaB COJIM. OHpClICJIHTe MOJIPDHBIC KOHHLCHTpAIlUH H
oH PIPIP|-|P|M|M|H|H|H|HIH|H| =] - THIHIHI|H MAacCCOBEIE JIOJIM BEIIECTB B HCXOIHBIX PACTBOpax (ILIOTHOCTh paCTBOPOB MPUMHTE paBHO# 1 r/mi).

NO3" pipiplPpiPlP|P|P|P|PlP|PlP]P]P] -]P[P|P]P ‘

F PIPIPIPIPIMIAIMIPIBEIPIPIMIPI I M IMmTH MM 3amaua 2. «XXHMHYECKHE HCTOYHHKH TOKa» (20 6annos)

cr P{P|P|P|HI{P|P|P|P|{P|P|[P{M|[P|[P]HI|[P|P]|P]|P . .

B I PIPIPIRHIP TP TP I PIrlP P TMI P I Ml n P P lP P Ha nanHBIi MOMEHT B Da3MYHBIX 3JEKTPOHHBIX YCTPOMCTBAX B Ka4YeCTBE 3JJIEMEHTOB ITMTAHMSA
= PITPIPIPIHIPIPIPIPIPIPIP IR - TR TR IP I =1P P HCIONB3YIOTCS XHMHYECKHE HCTOYHHKH ToKa (0aTtapeMm H aKKyMYJSTOpbI), B KOTOPHIX JHEpPIHs
oF PTPIPI PRI o= TRIRImI R R " A Ta T lml=T2 XMMHYECKHX peaKiliil IpeBpalaeTca B JIEKTPHIECKYI0 dHepruio. [IpHHIUN paGoThl TaKMX HCTOYHHKOB
SO PIPIPIPIMIMIMIMIAIM AT - TR T = =T = Tl === ToKa ocHoBaH Ha OBP, mporekarommux BHyTpH OaTapeH (akkyMynsaTopa), IPH 3TOM 3JIEKTPOHHI OT
SO% PlPplPIPIMIAIMIPIP P IPIPIRIPIP I M TP IP PP BOCCTaHOBHTEIIS K OKHMCIIMTENIO NEPEHOCATCA Yepe3 BHEMIHIO 3IEKTPHYECKYIO LIEMb.

CO* P{P|[P{P|HIH|{H|H|H[H|-]|-|H|-[=-|H]|H]|-]-]- . .

S0 TR T TR BT TR T T e R e T I e IOnEI HrkeHep Jlema co3aan 3MEKTPOHHOE YCTPOKCTBO, KOTOPOE IIOMOTaeT XOMAKY KPYTHTH Kq‘neco.
G RN R R T st co3maHust XMMHYECKOr0 HCTOYHHKA ToKa Jlema HCIOoIB30Ball T€ pEaKTHBbI, KOTOPHIE CyMeEIT HAlTH.
ccoo [P P 1Pl P PP el P P lrlrlplPp P plm Pl P lPlp B xon 65010 mymeHo 6enoe KpUCTAUINYECKOe BEIIECTBO, MOMMMCAHHOE KaK AB, Ipu 3TOM Ha STHKETKe

JOTOJHUTENBHO GBUIO ykasaHo «w(A) = 15,33 96; w(B) = 84,67 %».
Jlemwa nposen anekrpomus 15,89 r 20 %-ro BogHOTO pacTBopa BemecTBa AB (¢ mioTHOCTHIO 1,18 r/em’)
B pa3ZieICHHOM 3JIEKTpOJIMTHYECKOH sueiike. Jlema OoTMETHII, YTO Ha KaTojAe HAaOI0IaioCh BBLICICHHUE

P — pacteopumoe (6onbuwe 10 r Ha 1000 r Bogwi)
H — HepacTeopumMoe (MeHbLe 0,01 r Ha 1000 r Boabl)

M — manopacteopumoe (o1 10  go 0,01 r Ha 1000 r Boawt)
— — BeLLEeCTBO pasnaraeTcsi BOAOW WK He CyliecTeyeT




rasa, a Ha aHozpe obpa3oBaHHe ocajaka. Macca BemiecTBa, ob6pa3ylomerocs Ha aHOIE, 0 OKOHYaHHHU
mpoilecca, okasanack paBHo 3,175 r. Ilocne Jlemia o6beqUHHUN cONEPKUMOE aHOAHOTO U KaTOOHOIO
IIPOCTPAHCTBA, MOJMy4YE€HHBIH pacTBOpP OBUT Harper, mMpH 3TOM pPacTBOp MoTepsan Oypoe OKpalllMBaHHUE.
Tlocne oxnaxaeHnus pacrBopa Jlema cobpan obpa3zoBaBmmiicsi Oenblif KpUCTAUIMYECKHH OCAllOK H B
JanbHEHIIEM HCIOJIB30BaI €ro B paboTe OaTapeu.

1 monmydeHHs BTOpOro KOMIIOHeHTa Oatapen Jlemra B3s1 y OTHAa MHPOTEXHUKA GaHKY, MTOJIHCAHHYIO
«Ba0O,». HaBecky BemecTBa, B3ATOro u3 310 OaHKM OH 00paboran H3OBITKOM pacTBOpa CEpHOM
KHCIIOTHI, TIOCJIE€ 4ero OTGHILTPOBAJ OCAKOK, a QHIBTPAT UCIIOIB30BaJ Ui pPaboThl 6aTapeu.
Onpenemute coctaB BemiectBa Ab. OTBeT noaTBEpANTE pacyeTaMH.

3anumuTe ypaBHEHHS BCEX ONMMCAHHBIX peaKivil.

3anumuTe MOJIEKYJIIpHOE YpaBHEHUE PEaKIHH, Jiexalneit B OCHOBe paboTh 6aTapen.

3anmuInMTe HOHHO-ICKTPOHHBIE YPaBHEHHUS IIPOIIECCOB OKHCIIEHHMS M BOCCTaHOBJICHHMSA, JIeXKallUX B
OCHOBE peaKLuH, poTeKaloneH B OaTapee.

Ha xakoe BpeMs paGoThl yCTpoicCTBa XBaTHT IHOIy4deHHoro u3 ADb BemecTBa, eciii HM3BECTHO, 4TO
cpenHss ciwia Toka B HeM coctapiser 0,3A? (3apsn anekTpoHa q,- = 1,6 10~°Kn).

CuauraiiTe, 9TO BEIXOIBI BCEX NPEACTABICHHBIX peakuui paBHEI 100%.

3agaua 3. (20 6annoB)

IIpu MoHOXJIOpHpOBaHMHM H300yTaHa Ha CBeTy oOpa3yeTrcs cMech NpOM3BOAHBIX. M3BeCTHO, 4TO mMpH
CTAHIAPTHHIX YCJIOBHAX COOTHOIIEHHE OTHOCHTENIBHBIX CKOpOCTEH 3aMemieHuss y IEPBHYHOIO,
BTOPHYHOTO M TPETHYHOTO aTOMOB yriepoza cocraBmser 1:3,3:5,5. Ompenemure MOIBHEIE IOIH
KOMIIOHEHTOB B Ta30BOH H HKol ¢asax mpu 25 u 500 °C, ecau M3BECTHO, YTO MCXOHBIE BENIECTBa
NIPOpEarupoOBAJIH MOJIHOCTHIO, CTAHAAPTHHIE TEIUIOTHI CFOPaHUA ra3000pasHBIX 1-XJI0p-2-METHIIPONaHa
U 2-XJIop-2-MeTWImponada cocTaBaaioT 2503 u 2479 k[ k/MOnb COOTBETCTBEHHO, a CTaHIapTHEBIE
SHTPOIHUHM THX BEIIECTB S° MPAKTHYECKH OJHHAKOBBL.

HcnapeHneM OpraHH4ecKHX JKHIKOCTEH M pacCTBOPHMOCTHIO XJIOPOBOAOPOJA B HHMX NPH CTaHAAPTHBIX
YCJIOBHAX IpeHeOpedb.

Jna cnpaéku: KOHCTaHTa PaBHOBECHS PEAKIUH CBA3aHA C €€ TEPMOAWHAMHYIECKUMH XapaKTEPUCTHKAMH
YPaBHEHHEM:

InK = -A;H%RT + A,S°/R.

3anaua 4. (20 6an10B)

Tl KaueCTBEHHOTO aHAIW3a COodepIKalleil HEKOTOpoe KOJIMYECTBO KPe30ia CMECH CIIOXKHBIX 3¢upoB X
u Y, oOpa3oBaHHBIX OJHHM CIHPTOM H JIByMS Pa3HHIMH OJZHOOCHOBHHIMH KapOOHOBBIMH KHCJIOTaMH,
NPOBENH ClIEAYIONHe dKcrepumeHThl. [Topumio Takoit cmecn Maccoit 36 r o6paboramu 16% pacTBopoM
THOPOKCHIA HATpHA, Ha KOJHYeCTBEHHOe B3amMoaeictBue monuto 100 r pactBopa menoun. Takyro xe
MOPILHIO UCXOAHOM CMECH pa3leid Ha JBE PaBHbIC YacTH, MEepByIo 0OpaboTany H3GEITKOM GpOMHOA
BOAB M mony4dwaH 34,5 r ocaika, a Bropyw obpabotanu m30BITKOM peakTHBa TonjieHCa, BHINABIIMMH
ocaZiok OTQUIHTPOBAIM M BHICYINHIH, ero Macca cocraBuia 20,35 r. OGpaborka 3Toro ocamxa
H30BITKOM COJISHOM KHMCIOTH YMEHbIIaeT ero Maccy Ha 11,67%. YcraHoBure cTpyKTypsl 3¢upoB X 1 Y
H HalIMIOUTE YPaBHEHWS OTIHCAHHBIX PEaKIIUi.

3agaua 5. (20 6ann0B)

Pacum@pyiiTe UemodKy mNpeBpallleHHii, €CIIH H3BECTHO, 4To 5,4 Tr. coemuHeHus B cmoco6HO
npopearupoBath ¢ 16,2 r 6pomoBomopona c obGpasoBanumem muOpomupa. Ilpeanmoxure MeXaHH3M
obpazoBanus E u3 D.

A

1.BuLi (2 eq.)

2.CHjl (2 eq.)

Y

H,, Pd/C

Pb(OAc)2

|

PPh,

MCPBA

A
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