[ ] m v v ] vt [ ce e VI
|1 |H 1| Mepuoguyeckas cucTteMa XMMMYECKnX anemeHTos | He 2
1,00795 n U.Men aeneeBa 4,002602
B0A0POA " renui
il 2 | Li 3| Be 41 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
TINTWR Gepunnui Gop yrnepos a3or KMCNOPOA drop HEOoH
Mj|3|Na 11 Mg 12]Al 13| Si 14 P 16| 8 16 | CI 17 | Ar 18
2298977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpwi Markwi anioMuHui | xpemHvi docgop cepa xnop aprot
vV|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
Kkanui Kanbywi CKaHI WA TUTaH BaHagwi Xpom mapraHey xeneso koBanbT HUKeNb
5 {Cu 29 2Zn 30 Ga 31 {Ge 32 As 33| Se 34 | Br 351 Kr 36
63,546 65,38 69,72 72,59 74,9216 78,96 79,904 83,80
Meab LMHK rannui repmaHui MblLUbRAK cenex Gpom KPUNTOH
V|6 ]|Rb 37 Sr 38lY 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
pyOnawi CTPOHUMA nTTpYH LUPKOHUHA HroOwi monubaex TeXHeUUin pyTeHuit poAUH nannagvi
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 xagmui nHAWA onoeo cypbma Tennyp nop KCEHOH
VI| 8|Cs 55 Ba b56]|La 57! Hf 72 Ta 73| W 74 |Re 75|{0s 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
uesni Gapui NaHTaH x racHui TaHtan Bonbpam peHnik OCMKIA NpUAvA nnatuHa
9 {Au 79 Hg 80| Tl 81| Pb 82 Bi 83| Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] {222]
3010TO PYYTH Tannwi cauHel BUCMYT NOSNOHNA acrar papoH
Vil | 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] [269] [269] [268] [271]
DpaHuni paaui aKTMHWA xx | pesepdopaun | ayGHuA cubopruv Gopui Xaccui MEWTHEPWA | napMITaaTui
11| Rg 111 Cn 112 113| Fl 114 15| Lv 116 117 118
[272] [285] [289] [293]
PEHTTeHNI | KonepHULmiA dneposui NMBEpPMOpPUiA
X flaHTaHouA L
Ce 58(Pr 59 | Nd60({Pm 61| Sm 62/ Eu 63({Gd 64| Tbh 65{ Dy 66| Ho 67| Er 68| Tm69|Yb 70| Lu 71
140,1 140,9 144,2 [145] 150,4 1519 157,3 158,9 162,5 164,9 167,3 168,9 173,0 174,9
uepui npaseoagum | Heopwm | npomerwii | camapwit | esponuit | ragonunvi | Tepbuit | awcnposwid | ronbmuii | apbuin TynuiA urrepbuii | nioreumni
XX aKTUHOMA b
Th 90|Pa 91jU 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]
TOpUiA | NpOTaKTUHWiA | ypax HENTYHUA | NNyTOHWA | aMepuumi| kiopui Geprnvii_| kanudopHui | slHWTeAHWA| depmui | meHaenesuit| HoBenwi | noypeHcud
Psp aKTMBHOCTHM METANNOB / 3NeKTPUYECKUA psaj HaNPsUKeHUA
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
AKTUBHOCTE METANNO0B yMeHbLWIaeT s e
PacTBOPMMOCTb KMCIIOT, COfie U OCHOBaHWUA B BOge !
WoHbi H' [NH4'[K* |Na* |Ag’ [Ba?* |[Ca®*|Mg?*|Mn**|Zn?*|Ni**|Sn**|Pb®*|Cu? [Hg®* |Hg,*"|Fe** [Fe* [AF* |Cr**
OH PiP{P|-{PIM| M|H|HIHIH|JH]IH]| - - H|H]|H{H
NO;~ plp|p|lP|lP|lP|PleP|P|[P|PiP|[PiP|P|[-[P|P]|P]|P
F plp|P|lP|P|M]|H|M|{P|H|P|[PI[M|P|-[M|[M|H|M[M
cr PlPlPiP|H|P|P|P|P|P|P|P|M|P|P|H|P|P|P]|P
Br plpip|lP|lH|P]|P|P|P|P|P|P|[M|P|IM|H|P|P]|P|P
r plplp|lPplu|lP|P|PlP|P|[P[P|[H]|-|H|H|P|-IP|P
s+ plPlP|lP/H|-|-|-|H|{H{H|H|H|[H|H|[H]|H|[H|-]-
S0 pleplPlPIM{MI{M|M[H[M|H|[-|H]| -] - -IM|-]|-]-
S04 plP|P|PIM{H|IM|P|P|P|P|P|[H|P|[P{M]|P|P|P|P
COs* plPlP|P{H|H|{H|[H]|H[H]|-|-|H|-|=-]HIH|-|~]-
Si0s” Hi{ - |P|P{H|H|H|H|H|JH|{H|-jH| -] -] -|H|=-]|=-]-=-
PO P|P|PIP|IH|H{|H]|H H|H|HIH|H{|{HI|H H H|{H|H]|H
cHcoo [P P |PlP PP |P|P|P|P|P|P|P|P|P[M|P|P|P|P

P — pacteopumoe (Gonsuie 10 r Ha 1000 r soabt)

H — HepacTtBopumoe (MeHbiue 0,01 r Ha 1000 r soawt)

M — manopacTteopumoe (o1 10 r po 0,01 r Ha 1000 r BoAbY)

— — BeU|eCTBO pasnaraeTcs BOAON UNu He cyLlecTeyeT
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BAPHUAHT 10

3apaua 1. «Ctapsbiii peakTHB» (20 6ans0B)

Crynent Hukuta Hamen Ha 1ojike 2 CKIIHKH C HEM3BECTHBIMH pacTBopaMH 6e3 Kpbikd. OH CIIPOCHN y
nabopaHTa, 9TO 3TO 32 PEaKTUBBI, a TOT OTBETWI, YTO B TOYHOCTH HE MOMHMT, [IOMHHT TOJIBKO, 9TO B
obenx 6aHKax HaXOJATCA PacTBOPBHI OQHOM M TOH K€ CONM INENOYHOro METalla ¢ MacCOBOHM JOJNCH
xatHoHa 42.1% u oaHa U3 GaHOK CTOMT 34€Ch JOBOJILHO JABHO, a Jpyras HeAaBHO. B pacnopsokeHHM
HuxuTe! okazamuch TodpK0 pacTBop menour (NaOH), a Takke H3BECTKOBasi BOAA M COJISHAs KHCIIOTA.
IMpu n00aBlEHHUHM K HEM3BECTHHIM PAaCTBOpPaM INENIOYM BHUAHMBIX H3MeHeHHH He mpomsomuio. Ipu
J00aBIeHHHM KHCIOTHI K JABHO CTOAINEMY pacTBOpY BhIAeNMicA ras 6e3 mBera ¥ 3amaxa, a IIpH
no0aBjieHnH K CBEXXEMY pacTBOpY — ra3 He Bbienmwica. Hukuta o9eHp yAMBHIICS H IIPOBEN €IIE OMUH
sxcrepuMeHT. OH oTo6Gpat o 100 MII KaXIOro U3 pacTBOPOB M yHapHI HX. Macca TBEpAOro OCTaTka B
HepBoM ciyvae okaszaiach 4.96 r, a Bo Bropom 3.28 r. TBepasie octarku HukuTa CHOBa pacTBOPHI M
00paboTan pacTBOpPEI H3BECTKOBOM BoHoi. B pesynprare B mepBoM ciydae semano 5,10 r ocaaka, a Bo
BTopoM 3.10 r. OctaTkm nocine ynapuaHus pactsopoB Huxuta mpokanui, B pe3yibTaTe Macca OJJHOTO
ymenbimuiack Ha 0.18 r, a BToporo He M3MEeHHIACh. BpmaBmmue nocie 00paboTKu W3BECTKOBOH BOIOH
ocanku Hukura Tak jke IPOKAIMI, B pe3ylbTaTe Macca oaHoro ymeHsmmiachk Ha 0.88 r, a Broporo He
uamenmwnace. Ilpemnoxure BO3MOXHBIA cocTaB comu. Omnpenenure MOJSPHBIE KOHICHTPAMH H
MacCOBBIE JIOJIH BEIECTB B HCXOAHBIX pacTBOpax (IMJIOTHOCTh paCTBOPOB MPHMHUTE PaBHOM 1 r/Mi).

(20 6an10B)

Ha paHHBI MOMEHT B pa3IMYHBIX OSJIEKTPOHHBIX YCTPOMCTBAX B Ka4yeCTBE INEMEHTOB IHMTaHHA
HCIOJB3YIOTCA XHMHYECKHE HMCTOYHHKH ToKa (baTapeM M aKKyMYJIATOpbI), B KOTOPBIX JHEpIHs
XHMHYECKHX PeaKildii NpeBpallacTCs B 3JCKTPHIECKYIO SHepruio. IIpuuuun paboThi TakuX HCTOYHHUKOB
ToKa OcHOBaH Ha OBP, nporexaromux BHYTpH 6aTaped (aKKyMyJATOpa), IPH 3TOM 3JIEKTPOHBI OT
BOCCTAHOBHUTEIA K OKHCIHTEINO NEPEHOCATCS Yepe3 BHELIHIOKO 3JIEKTPHIECKYIO LEIIb.

3agaua 2. «XHMHYeCKHE HCTOYHHKH TOKA»

IOum1 urxeHep bops co3zail 3JIEKTPOHHOE YCTPORCTBO, KOTOPOE IIIANHUT KoTa B oTcyTcTBHE bopu. [l
CO3JaHKs XMMHYECKOTr0 HCTOYHMKA TOKa bops HConb30Bal Te peakTHBEL, KOTOPHIE CyMel HaiTH.

B xon 6su10 mymieHO 6e10€ KPUCTAJUIMYECKOE BEIIECTBO, MOAMUCaHHOE Kak AD, pH 3TOM Ha 3THKETKE
JOMOMHATENRHO OBUTO YKa3aHo «w{A) = 52,35 96; w(B) = 47,65 %».

Bopst mposen anekrponus 82,41 r 20 %-ro BogHoro pacteopa Bemecta Ab (¢ mnoTHocTEIO 1,13 r/em’ )B
pasfeneHHoN DIEKTPOIMTHYECKON sdeiike. bops oTMeTHN, 4To Ha aHoNe M KaToAe HabIIoAanoch
BBIZIEJICHHE Ta30B, a Ul aHAJH3a IOJYYEeHHOro pactBopa bops obparuics K Apyry XMMHKY. ToT cMor
CKa3aTh JINIIb, YTO MOJYYECHHBIH PacTBOP ABJISETCA PACTBOPOM CHIIHOTO OCHOBAHHMS, C MAaCCOBOM JIOJICH
BemecTBa B pacTBope 16,67 %.



I'a3, obpaszoBaBmmiics B X0Je aHOMHOTO Iponecca, bops NpomycTHi 4epes-NONYYEHHBIH PacTBOP, 1.BuLi(2eq) ,, H, PdIC
IOBeNeHHBIH 10 KumeHwus. Ilocne oxnaxaeHus pactBopa bops cobpan obpa3soBasiuuiica Genbli > B ' C
KPHCTAJUIMYECKHI OCAIOK K B JaNbHeHIeM HCIIO0NB30Bal €ro B pabote 6aTapeH. 2.CHsl (2 eq.) Pb(OAc),
Jlns monydyeHus BTOpOro KoMroHeHTa Garapen bops mcnonp3oBai 3aBajsBINMECS B KJIaJ0BKe IBO3/H,
IpHYEM OH 3aMETHJI, YTO OHH XOPOILO NPUTATUBAIOTCA JTEKAIIMM IO COCEACTBY MarHHTOM. DTH T'BO3/IH Q OH ? MCPBA
Bops mOMeCTH] B pacTBOp XJIOPHOTO Xelle3a, KOTOpOe II03aMMCTBOBal y OTLA-PaIMOJIOOUTEN. MCPBA = o
[Momydennsif pacTBOp GBUI OTQHIETPOBaH OT HEPAaCTBOPHUMBIX NpHMeceil M HMCIONB30BaH B pabote
6artapen. CHs ? PP
Onpenenure cocraB BeniecTBa Ab. OTBET NOATBEPANTE pacUCTaMH. @\ B E B 3 D
3anumuTe ypaBHEHAA BCEX ONMCAHHBIX PEaKIUi.
3anmmuTe MOJIEKYJISIPHOE YPaBHEHUE PEaKIIMH, JIeXxalelf B ocHoBe paboTsl 6aTaper. 3alUINMTE HOHHO-
9JIEKTPOHHBIE YpaBHEHHS MPOLECCOB OKHUCICHHSA H BOCCTAHOBIICHMS, JIEXAIIMX B OCHOBE PEaKIldHW,
npoTekaroimeit B 6atapee.
Ha xakoe Bpems paGoThl yCTpoMCTBa XBaTHT NOJydeHHoro u3 Ab BemecTBa, €CH M3BECTHO, YTO
Cpe/IHAs CHJIa TOKA B HeM coctasser 0,25A7 (3apsil 21eKTpona q,- = —1,6 * 107% Kn).

CunraiiTe, 94TO BBIXOJEI BCEX MPEACTABICHHBIX peakuuii paBHbl 100%.

Y

Ci

3aga4ga 4. «Munaepaia» (20 6a10B)

[Ipn mpoxanuBaHuH 6eCHBETHOrO NPHPOAHOIO MHHepala ero Macca yMeHbmaercs Ha 21,73%, a
BBLAE/IMIOMMICS TPOAYKT MOJHOCTHIO MOIJIOMI@eTCs KOHIEHTPHPOBAHHOM cepHOM kucnortoit. IIpoGa
MHHEpaJia OKpallHBaeT IuiaMs B ¢uoseToBbIi 1BeT. O6paboTka MEHEpaia KOHUEHTPHPOBAHHOH CEPHON
KHCIIOTOM NpPHBOOWT K BBIAENCHHIO Ta3a, XOpOHmIO pacTBOPHMOIO B BOAE M HE BBHI3HIBAIOIIETO
NOMYTHEHHS H3BECTKOBOM BOIAbl. MuHEpal MONHOCTHIO pacTBOpseTcA B Boie, o0pasys GeciBeTHBIH
pactsop. IIpu nelCTBAH Ha pacTBOp MEHEpasa H3GBITKOM PacTBOPOB XJIOpHAa 6apus 1 HHTpaTa cepeOpa
BLINAJAIOT HEPACTBOPMMBIE B KHCIIOTaX Gesible OCafkH, Macchl KOTOPBIX COOTHOCATCA Kak 1.6 : 1, a mpm
NeHCTBHHA pacTBOpa INEJOYH BhINanaeT Genblii 0CaJoK, PaCTBOPHMEIH B KHCIOTAaX, HO HE B H30bITKe
menoud. [Ipu mpokanuBaHUHM 3TOro ocajka ero Macca ymeHbimaerca Ha 31,03%. Onpenenure cocras
MEHepaJia, IPUBEAUTE YpaBHEHUS BCEX YKAa3aHHBIX B YCIOBHM 33Jaul peakuuid. Kak Ha3smBacTCs 3TOT
MHEHepan?

3apgaua 3. (20 6annoB)

JUid Ka4eCTBEHHOrO aHANM3a COAEPXKaIIell HEKOTOPOE KOJMYECTBO KPe30jia CMECH CIOXKHBIX 3¢upoB X
1 Y, 06pa3soBaHHBIX OJHMM CIIMPTOM M JBYMA Pa3sHBIMH OJHOOCHOBHBIMH KapOOHOBEIMHM KHCIIOTaMH,
IpoBENH cleAyomue skcnepumentsl. [Topiuro Takoi cMecu Maccoi 36 r o6pabotamu 16% pacTBopoM
TUPOKCHIa HATPHA, Ha KOJMYeCTBEHHOE B3auMozelicTere nonuio 100 r pacteopa menoun. Takyio xe
NOPIMIO HCXOAHOM CMECH pa3[e/uid Ha JBe paBHbBIC 9acTH, MepByio ob6paboTanu H30BITKOM OpOMHOM

BOZBI M nmoaydwnd 34,5 r ocaaka, a BTropylo o0paboTamu M36BITKOM peakTHBa TolUleHCa, BEIIaBIIHMA
0Cafiok OTQHILTPOBAIM M BHICYLIHIHM, e€ro Macca cocraBmwia 20,35 r. O6paborka asToro ocaixa X @ M B’v N i«
A36BITKOM COJIAHOM KMCIIOTHI yMEHbIIaeT ero Maccy Ha 11,67%. YcranoBute cTpykTypsl 3¢upoB X u Y * N~ 3 Si , Sz
H HaNKINKHTE YPaBHEHHSA ONHMCAHHBIX PEaKIUi. 1€ L

| Y 4 pb Tomewea. —> . % oo Y5
3apgaua S. (20 6an10B) 122 !

Pacum@pyiite LI€MOYKy INpeBpalleHHMi, €CIH H3BECTHO, 4To 5.4 r. coemuHeHua B cmocobHo
npopearupoBats ¢ 7,3 r XJIopoBomopola ¢ oOpasoBaHHeM Auxiopuaa. IlIpemnoxure MexaHU3M
obpaszoBanus E uz D.
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