I wTw Tvo v v [ v Vill
I 1 1]|H 1| NMepuoauueckan cucremMa XMMm4Yeckux anemeHtoB | He 2
BOAOPOA ) renwi
il 2 | Li 3| Be 4| 8B 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
NNTHR Gepunnuid Gop yrnepoga a30T Kuenopog Prop HEOH
M| 3 | Na 11 Mg 12| Al 13] Si 14 P 1518 16 | Cl 17 | Ar 18
2298977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpui MarHui anomuHw | kpemunii docpop cepa xnop aprox
V|4 )|K 19/Ca 20 |Sc 21 Ti 22 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 K3nbuni CKaHAWA THTaH sananui XpoMm mapraqey xeneso xoBanbt HAKENb
5 |Cu 29 2n 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
mensb UMHK rannui repMaxui MbILLILAK cenexs Gpom KPWITTOH
V|6 |Rb 37 Sr 38iY 39| Zr 40 Nb 41| Mo 42 | Tc 43| Ru 44| Rh 45 Pd 46
85,4678 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,9055 106,4
pybuawi CTPOHUMA UTTpUA LWMPKOHWA HwoOuit monubaeH TeXHeL A pyTeHuii poaui nannagui
7 |Ag 47|/]Cd 48| In 491 8Sn 50 Sb 51| Te 52 |1 63| Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo xagmui WHAWA onoso cypbma Tennyp wop KCEHOH
Vi| 8 |{Cs 55 Ba 56]La 57| Hf 72 Ta 73| W 74 |Re 75{0s 76 |Ir 77 | Pt 78
132,9054 | 137,33 138,9 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
yesnn Gapwi NaHTaH x racHuii TaHTan sonbgpam peHwi ocMuiA npuanii nnatuHa
9Au 79 Hg 80| Tl 81| Pb 82 Bi 83| Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 {209] [210] {222]
3onoro pTYyTb Tannvi cBuHey BUCMYT NONOHWHA acrat PafoH
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]
paHumi paawi aKTuHWA xx | peaepdopani | ayGxun cuboprui 6opui xaccui MenTHepud  |papmwragTui
11 |({Rg 111 Cn 112 113| FI 114 115 Lv 116 117 118
[272] [285] [289] {293]
peHTreHviA | konepHuumui dneposui NUBEPMOpPUA
x flaHTaHoug bl
Ce 58|/ Pr 59 |Nd 60 Pm 61| Sm 62| Eu 63(Gd 64| Th 65Dy 66| Ho 67| Er 68 Tm69| Yb 70| Lu 71
140,1 140,9 1442 [145] 150,4 151,9 157,3 158,9 162,5 1649 167,3 168,9 173,0 174,9
uepvi npaseoaum | Heogum | npomeTui | camapui | esponui | ragonuHuii | TepOwit | aucnpoawid | ronbMud | apbui TYnui wTTepbui | nioteuuin
XX aKTUHOMA B
Th 90| Pa 91]U 92|Np 93 |Pu 94/Am 95 Cm 96|Bk 97 |Cf 981 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]
Topuii | npotakTuHwii| ypaH HeNnTyHWiA | nnyTouuii | amepuyuii| kiopuid Gepknui | kanudopHuin | anHwTeRHui | depmui | meraenesuii | Hobenwii | noypeHcui
Pan akTUBHOCTM METannNoB / 3reKTPMYecKkuil paa HanpskKeHun
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
aKTUBHOCTD METaNNO0B YMEHbLWAaEeTCA -
PacTBOPMMOCTb KUCIOT, COMei U OCHOBaHUA B BoAe
VoMb H' |[NH'[K* {Na* [Ag® |Ba®* [Ca?*|Mg?®* IMn?* |Zn®*|Ni**|Sn** |Pb* [Cu**|Hg** |Hg,**|Fe** |Fe®" |Ar** [Cr**
OH™ PIPIP{I-|PIM{M|HIH|{H|H|H]H]| -~ - H|{H|H]|H
NOs p{p|plPpiP|lP|P|P|P|P|P|P|P|P|P|-|P|P|P]|P
F ple[plP|lP{M]H[M|[P|H|[P{P|IM|[P|[-[M|[M|H[M[M
cr plep|pjPp|HlP|iP|P|P|P|P|P|M|P|{P]H|P|P|[P]|P
Br plp|plPiulP|P|P|P|P|{P|P|M|P|{M|H]|P|P|P|P
r plPpiP[{P|lH|lP|P|P|P|P|P|PIH|[-|H]|H]|P|-|P|P
s+ PplPJ|PIPIH]l -1 -1 ~-lH|H|H]|H]|H|H]H H HIH|-1|-
S0s*” plPplPriPIMIMIM{M{H|M|H|-|H]-| -] -|M|-]|-]-
S04 p{PiP[PI{M{H|[M|P|P|P|P|P|H|P|P|[M|P|P|P|P
COs* PlP{P|[PIH|H|H|H|H|H|-]|-|H|-|-|H]|H]|-]-]-
Si0a" H| - |P{P|{H|H|H|H|H|H|[H|-|H|~-]|~-]-|H]|-]|-]-
PO P/IPIPIPIH{H}JH]JH]| HJ HIHIH|HIH]IH H H|HIJH]H
cHcoo™ [P P |P|lP|P|P|P|P|P|P|P|P|P|P|P[M]|P]P|P]|P

P — pacteopumoe (6onbiue 10 r Ha 1000 r Bogbi)

H — nepacTteopumoe (MeHsiue 0,01 r Ha 1000 r BoAb!)

M — manopactsopumoe (01" 10 r 2o 0,01 r Ha 1000 r BoOAwI)
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BAPHUAHT 10

Hara

3agaua 1. «CTapslii peakTHB» (20 6anu0B)

Crynent HukuTa Hamen Ha noJike 2 CKJISHKH ¢ HEM3BECTHBIMH pacTBOpaMH 6e3 KpbIllKH. OH CIIpoCHI Y
JabopaHTa, YTO 3TO 32 PEaKTHBBI, a TOT OTBETHI, YTO B TOYHOCTH HE NOMHHT, IOMHHUT TOJBKO, YTO B
o0enx GaHKax HaXOMATCA PacTBOPHI OJHOH M TOH jke CONMH LICJIOYHOr0o METajia ¢ MacCoBO# Jojei
KaTHoHa 42.1% u oxHa u3 GaHOK CTOHT 3/i€Ch JOBOJILHO JaBHO, a Apyras HeJaBHO. B pacropskeHuu
HuxuTtel okasamick Tonbko pactsop menoun (NaOH), a Taxoke H3BeCTKOBas BOJA M CONSHAA KHCJIOTa.
Ilpu m0GaBAeHMM K HEHM3BECTHBIM PAacTBOpaM INEJIOYM BHIMMEIX H3MEHEHHH He mpousonuio. Ilpu
JN00aBlIeHMH KHCIOTHEI K JaBHO CTOSIIEMY pPacTBOpY BhIAENWICH ras Oe3 mBera M 3amaxa, a Ipu
Jo0aBNIeHUH K CBEXEMY PacTBOPY — ra3 He Bbiaenwicia. Huxurta o4eHb yIMBHACA H NMPOBEJ €IS OMUH
skcrepument. OH oto6pan mo 100 M1 kaXaoro U3 pacTBOPOB M yIapwi HX. Macca TBeporo octaTka B
nepBOM Ciydae okazanach 4.96 r, a Bo BropoM 3.28 r. Teepasie octarks Huxura CHOBa pacTBOPHI U
06paGoTan pacTBOpPEI H3BECTKOBOH BOfoii. B pesynsrate B mepBoM ciydae Bpmaio 5,10 r ocajka, a BO
BropoM 3.10 r. Ocrtarkm nmociie ynapuBaHus pacTBopoB HukuTa npoxanui, B pe3yibraTe Macca OXHOro
yMeHbIIHIach Ha 0.18 r, a BToporo He w3MeHMNach. Bemasmue nocie o6paboTKH H3BECTKOBOM BOIO#M
ocaaku Hukura Tak e NMpoKaIWi, B pe3ylibTaTe Macca OXHOro yMeHpImmwiachk Ha 0.88 r, a Broporo He
u3MeHwiIack. IIpelUtoxuTe BO3MOXHBIA cocTaB coimd. Onpeaendre MOJSPHBIE KOHUEHTPAlMH H
MAacCOBEIE IO BEIECTB B HCXOAHBIX PacTBOpax (IUIOTHOCTH PaCTBOPOB IpUMHTE paBHOH 1 r/mi).

(20 6ann0B)

Ha paHHBEIA MOMEHT B pa3jJMYHBIX 3NEKTPOHHBIX YCTPOMCTBaX B KAa4eCTBE IJJIEMEHTOB IHTaHHA
HCIIONB3YIOTCA XHUMHYECKHEe MCTOYHHMKM TOKa (6aTraped M aKKyMYISATOPBI), B KOTOPHIX OHEpPIHsd
XMMHYECKHX PEaKkUHil peBpaInaeTcs B EKTPUIECKYIO 3Hepruro. IIpuanun paboTsl TAKHX HCTOYHHKOB
Toka ocHoBaH Ha OBP, mporekarommpx BHyTpH OaTapenm (akKyMyJsATOpa), MPH 3TOM 3JIEKTPOHHI OT
BOCCTaHOBHMTEJIS K OKHMCIMTEIIO IEPEHOCATCSA Yepe3 BHELIHIOK IEKTPHYECKYIO LEMb.

3apaua 2. «XHMHYECKHE HCTOTHHKH TOKA»

FOnIi nrxenep Bops co3man 3JeKTPOHHOE YCTPOKCTBO, KOTOPOE IIaAUT KoTa B orcyTcTBHe bopu. Jlna
.CO3JIaHNsl XMMUYIECKOTO HCTOYHMKA TOKa bops HCrons30Bai Te peakTHBBL, KOTOPEIE CyMEN HaiTH.

B xo1 65U10 mymeHo 6e10e KPHETAUIMYECKOEe BEMIECTBO, OANUCAaHHOE KaK Ab, IpH 3TOM Ha 3THKETKE
JOTIONHHUTENBHO OBUI0 yKasaHo «w{A) = 52,35 06; w(B) = 47,65 %o».

Bops nposen anextporus 82,41 r 20 %-ro BogHoro pactBopa Bemectsa Ab (¢ mmotrocTsIO 1,13 r/cM’) B
pasfiefieHHOM 3JIEKTPOJIMTHYECKOH s4eiike. Bops OTMeTH), YTO Ha aHOJE H Karoje Habmronanoch
BBIZICTIEHHE Ta30B, 4 JUIA aHAIM3a NOJydeHHOro pactBopa bops obpatmics x Apyry xuMHuky. ToT cmor
CKa3aTh JHIb, YTO MOJYIEHHBIH pacTBOP SBISECTCA paCTBOPOM CHIILHOTO OCHOBAHHs, C MacCOBOM JI0JEH
BelmecTBa B pactsope 16,67 %.



I'a3, oOpasoBaBIMiicd B XOA€ aHOAHOrO Ipouecca, bops MponmycTHi 4Yepe3 MONy4YeHHBIH pacTBOp, ‘ 1. Buli (2 eq.) H, PdIC
JnoBeneHHblt no kunenwsa. Ilocme oxnaxnaeHus pactBopa bops cobpan obpasopaBiiuiics Oeinblit > B ' C
KPHCTAIUIMYECKHH OCaJOK M B AAIbHEHIIIEM HCIONB30Bal €ro B pabote 6aTapeu. 2.CHsl (2eq)) Pb(OAc),
JUisi monyveHus BTOporo KoMmnoHeHnTa Garapen bops ucnonb3oBai 3aBajIIBIINECS B KIJIAJOBKE IBO3/H,
IPUYEM OH 3aMETHJI, YTO OHH XOPONIO NPHTATHBAIOTCS JIXKAIUM IO COCEICTBY MAarHUTOM. DTH I'BO3JH Q OH ? MCPBA
Bops moMecTHNI B pacTBOp XJIOPHOIO JKelle3a, KOTOpPOES MO3aHMCTBOBAJ Y OTLA-paJHOMIOOHTEI. MCPBA = o
IMonyyenHsii pacTBop GsUI OTQHIBTPOBAH OT HEPACTBOPHMBIX NPHMeECEH M MCIONB30BaH B pabore
Oatapen.
Onpepenute coctaB BemecTBa AB. OTBeT noaTBEpAMTE pacyeTaMH.
3anuinuTe ypaBHEHHSA BCEX OIMMCAHHBIX peaKIuii. CHs
3anummTe MOJIEKYJIIPHOE YpPaBHEHHE PEakiliy, jiexaniei B ocHOBE paboThl 6araped. 3anuIKTe HOHHO-
9JIEKTPOHHBIE YPaBHEHHS INPOLECCOB OKHUCICHHMS H BOCCTAHOBJICHHS, JICKAIIMX B OCHOBE DPEaKIHH,
npoTekalomei B 6aTapee.
Ha xakoe BpeMa paboThl yCTpoiicTBa XBaTHT IodydeHHoro u3 AD BemecTBa, €ClIM HM3BECTHO, 4YTO
CpeHsA CHJia TOKa B HEM cocmnm,e'r_g),25A_‘Z (3apsa onexrpona g,- = —1,6 * 1077Kn).

Cunraiite, 9T0 BBIXOUBI BCEX fIpe¢TaBeHABIX peaknuit pasHbI 100%.
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3agaua 4. «Munepam» fo 2 " (20.6ann0B)

Ilpn npoxanmuBaHuuM OeCIBETHOTO NPHPOAHOTO MMHEpala €ro Macca ymeHemmaerca Ha 21,73%, a
BBUAEJISIOMMICA MPOAYKT MOJHOCTBIO IIOTJIOIIACTCS KOHIEHTPHPOBAHHOH cepHO#l kmciotoil. IIpobGa
MHHEpaJla OKPalIMBAET IU1aMs B ¢uoneroBsiii user. O0paboTka MHHEpaia KOHICHTPHPOBAHHON CEPHOH
KHCJIOTOM NpPHBOAMT K BBIICJICHHIO ra3a, XOpOIIO pacTBOPHMOIO B BOJAEC H HE BBI3HIBAIOMETO
IIOMYTHEHHS H3BECTKOBOH BOJBL. MuHepal IOJHOCTHIO pacTBoOpseTcs B BoAe, oOpasys OecrnBETHBIA
pacteop. IIpu JeiicTBHH Ha PacTBOp MUHEpaia H30BITKOM PacTBOPOB XJIOpHAa Oapus H HATpaTa cepebpa
BBIIAJalOT HEPACTBOPHMEIC B KHCJIOTaX OeJble OCaIKH, MacChl KOTOPBIX COOTHOCATCA Kak 1.6 : 1, a mpu
JCHCTBHH PacTBOpa INENOYH BHIMANACT OENbli OCAJIOK, PaCTBOPHMBINA B KHCIOTaX, HO HE B H30BITKE
menoun. [Ips MPOKANMBAHHH 3TOr0 OCaJKa €ro Macca yMmenbiaercs Ha 31,03%. Oupexenare cocraB
MHHEpaia, MPHBEAMTE YPABHCHHA BCEX YKA3aHHBIX B YCJIOBHH 3aJaq9M peakimii. Kak Ha3bIBaeTCa 310T
MHHEpan?

-

3anaua 3. (20 6asnoB)

JInsa KaueCTBEHHOTO aHAIN3a COAEpXKalleil HEKOTOpOe KOJIMYECTBO Kpe3osia CMECH CIOXKHEBIX 3¢HpoB X
u Y, 06pa30oBaHHBIX OJHHM CIOHPTOM H ABYMS pa3HbIMH OJXHOOCHOBHBIMH KapOOHOBBLIMH KHCJIOTaMH,
IPOBENH ClieAylomupe 3kcnepuMenTrl. [lopiuio Tako# cMecH Maccoi 36 T o6paboranu 16% pacTBopoM
IMIPOKCHAA HATPHs, Ha KOJIMYecTBeHHOoe B3auMoxelicTeue nonwio 100 r pactBopa menoun. Takyro xe
MOPIMIO HCXOJHOM CMECH pasfeiiId Ha JBE paBHBIE YacTH, MEpBYIO0 oOpaboTranu u30BITKOM GpOMHOMR
BoJB H momyuwim 34,5 r ocamka, a BTopyro obpaboTamu u306BITKOM peakTHBa ToiuleHCa, BhINABIIMMA
ocalioK OTQHIBTPOBAIM M BBICYHIIMIH, ero Macca cocraBmia 20,35 r. ObpaboTka 3Toro ocaaka
H30LITKOM COJISTHOM KHMCIIOTHI YMeHbIIaeT ero Maccy Ha 11,67%. YcranoBute cTpykTypsl 3¢upoB X u Y
M HAIMIINTE YPABHEHAA ONMCAHHBIX PEaKIUii.

3amaua 5. (20 6ann0B)

PacmudpyiiTe UEmOYKy mNpeBpallleHHii, eclid H3BeCTHO, 4To 5,4 I. coemuHeHHs B cmocobno
npopearupoBatb ¢ 7,3 r xjopoBomopoja ¢ oOpasoBaHHeM muxiopuaa. Ilpemtoxure MexaHH3M
obpazoBanusi E u3 D.
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