[ w7 v T vV e T Vil
| 1]|H 1| Mepuoaunyeckan cuctema XMMUYECKUX aneMeHToB | He 2
1,00795 0O.W.Mengeneesa 4,002602
BOAOPOA renvu
I 2 | Li 3| Be 41 B 51 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
nuThn Gepunnwi Gop yrnepoa asor Kmcnopog ¢rop HEOH
| 3 |Na 11 Mg 12| Al 131 Si 14 P 15( 8 16 | CI 17 | Ar 18
2298977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpWé Martni ANIOMUHWA | KpemHui docdop cepa xnop aprov
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
xanui KanbLmit ckaHani TMTaH BaHapwi XpOM mapraHey xeneso xobansT HuKenb
5|Cu 292Zn 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
mMeab LUMHK rannwi repmaHvi MbILIbAK ceneH Gpom KpunToH
V|6 |{Rb 37 Sr 381Y 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
pyouani CTPOHUMHA WTTpWi LUPKOHMA HUOOWA monubaex TexHeuun PYTEHUA poani nannagwi
7|Ag 47/Cd 48| In 43|18Sn 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 KagMui MHAWA OROBO CypbMa Tennyp wof KCEHOH
Vi| 8|Cs 55 Ba 56]|La 57| Hf 72 Ta 73| W 74 ([Re 75708 761Ir 77 | Pt 78
132,9054 | 137,33 1389 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
uesui WA TNIaHTaH x racpHuiA TaHTan sonsgpam peHwi OCMHWH npuanin nnaruHa
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)
30N0T0 pIYTH Tanamn ceuHey BUCMYT NONOHWA acrar pagoH
Vii| 10 | Fr 871 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]
paHLmi pagui aKTUHuiA xx | pesepdopaunin | AyGHuA cuboprui Gopuid XACCHA MeidTHepNA | napMuITanTui |
11| Rg 11 Cn 112 113 Fl 114 115 | Lv 116 117 118
[272] [285]) [289] [293]
PEHTIeHNA | KOonepHUUMA tneposvi Niueepmopui
X faHTaHouA bl
CeS58|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 1442 [145] 150,4 151,9 1567,3 158,9 162,5 164,9 167,3 168,9 173,0 1749
uepwi npaseoavM | Heoaum | npomeTnii | camapwi | esponwii | ragonunwie | Tepbwik | awcnposwid | ronomui | spbui TYNW#A utTepbnit | morteuwi
XX aKTUHOUABI
Th 90| Pa 911U 92|Np 93 {Pu 94/Am 95/Cm 96|Bk 97 |Cf 98| Es 99|Fm100{Md 101|No 102jLr 103
232,0 | 231,0 238,0 | [237)] {244] [243} [247] [247) [251] [252] [257] [258] {259] [262]
TopMi | npoTakTunmi| ypaH HenTYHWA NAYTOHUA | amepuuvid] xiopui Gepknui | kanudopHuii | anHwreiituin| dhepmnit | meHgenesui | Hobenuit | noypeHcuin
Psp aKkTusHOCTU METANNOB / 3NeKTPUYeCKUA pAa HaNnPsHkeHUH
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
aKTUBHOCTL METaNNOB YMEHBILAETCA - g
PacTBOPUMOCTL KUCINOT, CONe# U OCHOBaHUW B Boge
WoHbi H' [NH'|K* INa® |Ag® [Ba* |Ca** |Mg* |Mn?*|Zn*"|Ni**|Sn®*|Pb**|Cu® [Hg**[Hg.**|Fe*" |Fe®** [Ar** [Cr**
OH™ PIPIP{I-{PIMIM|H|H{H|H|H]H]| - - H{H ]| H|H
NOs~ plepipPiP|P|P|P|lP|P|P|[P|[P|P|P|P|-lP|P|P]|P
F plpiPlP|P|M|H|[M|P|H|P[P|[M]|P|-|M|[M|H|M[M
cr p{P|P|P|H{P|P|{P|P|P|P|PI[M|P|P{H{P|P|P|P
Br pip|P|lP|H|P|P|PlPlP[P[P|M|P|M|H|P|P|P|P
r plpirp|lP|H|P|P|P|P|P|{P|IP|H]|-|H|H|P]|-|P|P
s= PIPI/P{IPIH|~-]|]~-|-|H]|H|{H|H]|H|[H|H]|H H]IH| -] -
S05” PIPIPIPIM|M|M|M|H[M|H|=-|H]| -] -]M|=-{-1-
S04 PP |PlPIM|H|{M|P|[P|P|P|[P|H|P|P|M|P|P|P]|P
COs*" P{P|[P{P|H|H|H|H|H|H|=-|=-|H}-|-|H]H]-|-]-
Si0s*” H{ -{P|P{H|HIH]JH]|H|H[H]-JH] -] - - H| -1|-| -
PO PP |PIPIHI H{H|H|H|JHIHIH|{H]|H]|H H H|H]|H{H
CHcoO (P[P |P|P|P|{P|P|P|P|{PI{P|P|P|P|P|M]|P|P|P]|P

P — pactsopumoe (6onblue 10 r Ha 1000 r Boab!)

H — HepacteBopumoe (menbue 0,01 r Ha 1000 r Bogw)

M — manopacrtsopumoe (ot 10 r go 0,01 r Ha 1000 r soabl)
— — BELLECTBO pa3naraeTcs BOZOW UMK He CyllecTByeT
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BAPHAHT 10

3agaqa 1. «Crapsiii peakTuB» (20 6an0B)

Crynent HuxuTa Haiet Ha moJjike 2 CKJIAHKM ¢ HEH3BECTHBIMH pacTBOopaMH 6e3 kpbpimku. OH CpOCHI Yy
nabopaHTa, YTO 3TO 3a PEaKTHBBI, 3 TOT OTBETHI, YTO B TOYHOCTH HE IIOMHHT, IOMHHUT TOJIBKO, 4TO B
ofenx OaHKax HaXOAATCA PAcTBOPHI OAHOM M TOM Xe COJH HICNIOYHOrO MeTalla ¢ MacCOBOH HOJNCH
katuoHa 42.1% u oxHa u3 6aHOK CTOMT 37i€Ch JOBOJIGHO JaBHO, a Apyrad HefasHO. B pacnopspxeHun
Huxute okasamick Tonbko pactBop menoud (NaOH), a taxke H3BecTKOBas BOJla H COJIAHAsA KUCIIOTA.
IIpu nobGaBneHMH K HEW3BECTHHIM pPacTBOpaM INENOYM BUAMMBIX H3MEHEHHH He mpomsomuio. Ilpu
J00aBNICHUM KUCIIOTHI K JaBHO CTOALIEMY pacTBOpY BbIIEMWICA ra3 Ge3 mBera W 3amaxa, a IpH
J00aBJIEHHUH K CBEXKEMY pPacTBOpPY — ra3 He BhIACHIICA. HukuTa OYeHb yJUBHICH K MIPOBEN €ME OJUH
sxcrepuMeHT. OH oTo6pan mo 100 M1 K&XKIOro M3 PacTBOPOB M yHapuil HX. Macca TBEpIOTrO OCTaTKa B
nepBOM cilydae okasanach 4.96 r, a Bo BTopoM 3.28 r. Teepasie ocratkn Hukuta cHOBa pacTBOpHI H
o6paboran pacTBOpH! H3BECTKOBOH Bozod. B pe3ynprare B nepsoM ciysae Bemaino 5,10 r ocanxa, a Bo
BTOpoM 3.10 r. OcraTtku mocie ynapuBaHus pacTBOpoB HukHTa MpoKaiwi, B pe3yIbTaTe Macca OAHOIO
ymenbpmmunack Ha 0.18 r, a BToporo He n3MeHWIach. Beinasmmue nocne o6paboTky H3BECTKOBOH BOIOH
ocanku Huxura Tax ke MpoKalwi, B pe3yJjibTaTe Macca OAHOro ymeHsmmmiach Ha 0.88 r, a Broporo He
u3Menmwnace. [Ipeanoxmure BO3MOXHBIA cocTaB comu. Onpeaenute MOJSpPHbIE KOHLICHTPALMH H
MAacCOBBIE JOJIH BEIIECTB B HCXOJHBIX PacTBOPax (IUIOTHOCTh PacTBOPOB IIPUMHUTE paBHOM 1 r/mi).

(20 6anoB)

Ha paHHBI# MOMEHT B pa3jHYHBIX 3JIEKTPOHHBIX YCTPOHCTBaX B KadeCTBE OJJIEMCHTOB ITHTAHHUS
HCTOJIB3YIOTCA XHMHMYECKHE MCTOYHHMKH Toka (OaTaped M aKKyMyJIATOpBI), B KOTOPBIX 3HEprus
XMMHYECKHX peaxiyii MpeBpalmaeTcs B NeKTPHIECKYIO 3Hepruio. [Ipuniun paboTel TakKMX HCTOYHUKOB
Toka ocHoBaH Ha OBP, mporexaromux BHyTpH 6aTapeH (akKyMyJisTopa), MpH 3TOM 3JIEKTPOHBI OT
BOCCTAHOBHTEJIS K OKHUCIIHTEIIO [IEPEHOCATCA Yepe3 BHEIIHIOK 3IEKTPHUYECKYIO LIENb.

3agaua 2. «XHMHYECKHE HCTOYHHKH TOKA»

0851t nrxenep bops co3gain 3JIeKTPOHHOE YCTPOHCTBO, KOTOPOE IIaguT KOTa B oTcyTcTBHE bopu. s
CO3/IaHHs XUMHYECKOTO HCTOYHHMKA TOKa bops HCnonb30Bal T€ peakTUBBL, KOTOPhIE CyMeN HANWTH.

B xoz 65U10 mymeHo 0eoe KPHCTALINYECKOE BEIECTBO, IOMIHCAHHOE Kak AD, npu 3TOM Ha STHKeTke
JOMOJHHUTEIHHO OBLIO yKazaHo «w{A) = 52,35 05; w(B) = 47,65 %».

Bops nposen anexrpomus 82,41 r 20 %-ro BogHoro pactBopa Bemectsa Ab (¢ mnotHocTsio 1,13 r/em’) B
pa3feNeHHO JIEKTPONIMTHYECKO# sueifke. bops orMerun, 4yro Ha aHoJe M Karojie Habmozaanock
BEIJIEJICHHE Ta30B, a JUIA aHaIM3a MOJyYeHHOro pactBopa bops obpatuics x apyry xuMuKy. Tot cMor
CKa3aTh JIMIIb, YTO IOJYYEHHBIH pacTBOp SABIAETCS PACTBOPOM CHJIBHOTO OCHOBAHMSA, C MACCOBOM Joei
BeliecTsa B pactBope 16,67 %.



< . 3
I'a3, obpasoBaBuIMiics B XOJ€ aHOJHOrO IpoLecca, bops MpoNMyCTHN 4Yepe3 MOMY4YEHHBIA pacTBOp, 1.BuLi 2 eq.) Hy, PAIC
IOBeNeHHBIM a0 kunenuda. Ilocne oxmaxnaeHus pactBopa bops cobpan oOpasoBaBmmiics Oebld >
KPHCTAUTHYECKUH OCaNOK H B JaTbHEHINeM HCIIONIBL30Bal €ro B pabote HaTapen. 2.CHsl (2 eq))
Jlns monydueHuss BTOPOro KOMIOHeHTa Oarapen bops ucmonb3oBan 3aBajsBIIMECS B KIIAJOBKE T'BO3JH, ”
[pAYEM OH 3aMETHII, YTO OHH XOPOIIO IPHTATHBAIOTCSA JIE)KAIUM 110 COCEACTBY MAarHUTOM. DTH I'BO3IHU Q OH f + MCPBA
Bops moMecTHNI B pacTBOp XJIOPHOTO JKeje3a, KOTOpOE IMO3adMCTBOBAI Yy OTHA-pajHoIIo0HTENs. MCPBA = o
Ionyyenusiii pacTBOp ObUT OTGHIBTPOBAH OT HEPACTBOPHMBIX IpHMecell W HCIONB30BaH B pabore & 4 5
Garapen.

~CHs g PPh;
Omnpexnenute coctas BemecTtBa Ab. OTBeT NOATBEpAUTE pacyeTaMH. Q - E
3anumuTe YpaBHEHHUS BCEX OMHCAHHBIX PEAKIMH. CH,
3anumuTe MOJEKYJIAPHOE YPaBHEHHE PEaKI[HH, Jie)alei B OCHOBe paboThl 6aTtapen. 3anHmKuTe HOHHO-
SNIEKTPOHHEIE YPABHEHHA NPOLECCOB OKHCIEHAS H BOCCTAHOBNEHMA, NEXAlX B OCHOBE PpEaKILMH, M ( CaMh l\ = S,U: 0,\ = Sy o
nmpoTekalomeii B 6aTapee. : n -
Ha xakoe Bpems paGoThl yCTpo#CTBa XBaTHT NoiydeHHoro M3 ADb BemecTBa, €CiiM H3BECTHO, 4TO 19
0 — 16 .10-19 N+An-2L =5Y
CpeIHsis CHiIa ToKa B HeM cocrtapisert 0,25A7 (3apsx 3nexTpoHa g,- = —1,6 * 107" Ku).
CuwrtaiiTe, YTO BRIXOIBI BCEX NMPECTaBICHHBIX peakumii pasHbI 100%. (Mn = 5 6

3anaua 4. «Muanepan» (20 6an108B) n , AU - CyHe \/
Ilpu npoxanueaHMM OeCLBETHOrO MPHPOAHOIO MHHepala e€ro Macca ymedemaerca Ha 21,73%, a Tw G{”A Q\O B Y\N’*Mn\p.\ ¢ NNW-&D wa

BBIIEJSIOIIMICA MPOXYKT MOJHOCTBHIO IIOTJIONIAETCS KOHHEHTPHpOBaHHOH cepHO# kucimorod. IIpoba MW E) C.
s | Wrwm M -C=zc-CQy A
q, X CH s =Chy

MHHEpaIa OKpalIMBaeT IutamMsa B ¢puoseToBblil 1iBeT. O6paboTka MUHEpalla KOHIEHTPHPOBAHHOM CEpHOM
1CUa Y NEIWJITHE
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KHCJIOTOM NpPHBOAMT K BBHIJENICHHIO Ia3a, XOpPOHIO PAacTBOPHMOTO B BOJE M HE BBI3BIBAIOLIETO ﬂ Chs= =CY +

[IOMYTHEHHS. M3BECTKOBOH BOABL. MmEHepall MOJHOCTHIO pacTBOpseIcs B Boje, obpasys GecuBeTHBIH

pactBop. IIpu neiicTBUM Ha pacTBOp MUHEpaia H3OBITKOM pacTBOPOB XJIOpHAA OapHs ¥ HATpaTa cepedpa 1\ L (L= C L

BBIIAJAIOT HEPACTBOPHMEIE B KHCJIOTAaX GeJble 0CaKy, MAcChl KOTOPBIX COOTHOCATCSA Kak 1.6 : 1, a mpu \ t 2L C—M T —> CM

IEHCTBHH pacTBOpa IIENOYH BHINIAJAaeT OeNblii 0caNoK, PaCTBOPHMBIH B KHCIIOTAaX, HO HE B H30BITKE 3\ C H p

menoun. [Ipy MpoKaJHBaHHHM 3TOro OcajgKa ero Macca ymenbmaercsa Ha 31,03%. Onpenenure cocras 3 - C= C- Q,\,\ N + U 0 d / C

MHHEpan? ' \ P k (OAQ
p Li C u :5 ~ ) . CM a 1l

MHHEpaia, IpUBEIUTE YpaBHEHHS BCEX YKA3aHHBIX B YCJIOBHM 3ajiaul peakiuii. Kak HaspiBaeTCs 3TOT

N\
3anaua 3. (20 6ast0B) 4(' C'v + M P ‘b A —, C (4
JIna Ka4ecTBEHHOro aHaJIM3a COAEPXKAINEH HEKOTOpOe KOJIMYECTBO Kpe3oiia CMECH CIIOXHBIX 3dupos X L H
H Y, 00pa3oBaHHBIX OJHUM CIOHPTOM H JBYMS Pa3sHBIMH ONHOOCHOBHBIMHM KapOOHOBHIMH KHCIIOTaMH, 5} C U N 9
TIPOBENH Cclieayloimde 3kcnepumenThl. [Topruio Tako# cMecu Maccoit 36 r o6paboramu 16% pacTBopoM RN ¢ S 3 y p _\@
THIPOKCHIa HaTpHsA, Ha KOJIMYECTBEHHOE B3auMozeiicTeHe nomuio 100 r pacTBopa mMEI0YH. TaKyio xe \'— ’Q'V o _ C
TOPIHIO HCXOXHOH CMECH Pa3fieNWiIi Ha B PaBHBIC YacTH, HEPBYIO 0OpaboTamu H3OHITKOM OpoMHOM U\‘ 0 D \© B—
BOABI H moxydwin 34,5 r ocagka, a BTopyio o6paboTann H30BITKOM peakTHBa TOJUICHCA, BbIIaBHIMM
0cafok OTQHUIBTPOBAIM M BBICYIIMIH, ero Mmacca cocraBmia 20,35 r. O6pabotka sToro ocaaka 6\ Cu
U30BITKOM COJISIHOM KHCIIOTHI YMEHbIIAeT ero maccy Ha 11,67%. Ycranosurte crpykrypsl 3¢upos X u 'Y 3. /QH
¥ HaMIONTE YPaBHEHUA ONMCAHHBIX peaKui. \ C. = C,/

{ VC_ + culzcu_wzw

3agaua 5. ‘ (20 6ansioB) b hay 2 O=P" @
Pacmudpyiite nenouky mnpeBpailleHuii, eciMm H3BECTHO, 4To 5,4 1. coenuHeHHs B cnocobHo — QY 3 Yy Mexauuam o} Pee: (o @
npopearupoBath ¢ 7,3 r XjopoBomopoza ¢ oOpasoBanmeM auxiopuja. lIpeanoxure MexaHM3M “e C_ 4 3 Chy | K Cua S “
o6pasosanus E u3 D. = C‘* @
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