| T m VN vV ] v T w Vil 'BYPI'CKUI 'OCY JAPCTBEHHBII VHUBEPCUTET
ty1]|H 1! NMepnoanueckas cucTeMa XMMUYECKUX afnieMeHTos |He 2| 1~ °
1,00795 4,002602
scnopon A-N-Menaeneesa ronu RSN
n| 2 L 3 Be 4B 5] C 6 | N 7]0 8 | F 9 Ne 10 ‘
69412 | 901218 | 10,812 12,0108 14,0067 | 15,9994 18,99840 | 20,179 !
NUTUA Gepunnwi Gop yrnepoa asor KNCNOPOA ¢$rop HEeOoH .
W |3 |Na 11 Mg 12|Al  13|Si 14 |[P 15|S 16 |Cl 17| Ar 18 5126
22,98977 | 24,305 26,98154 | 28,086 30,97376 | 32,06 35,453 39,948
:?TP"“ 5 :‘:a"*"ﬁ asﬂ'W"""“ KpemHuit cocepop :Pa Xnop aprox 2"’ IIMCBMEHHAS PABOTA YYACTHHKA
V| 4 a 20 C 21| Ti 22 v 23 r 24 {Mn 25| Fe 6 | Co 27| Ni 28
39,0983 | 40,08 449559 | 47,90 50,9415 | 51,996 54,9380 | 55,847 58,9332 | 58,70 OJIMMITHA/IbI HIKOJIbHUKOB CII6I'Y
xanwi Kanbuui ckaHanh TUTaH BaHaguh XpOM maprased neneso kobansT HUKenb 20 l 8—20 1 9
5 |Cu 29 Zn 30| Ga 31]Ge 32 As 33| Se 34 | Br 35 | Kr 36 3 JOUMTeLHbIA STAll
63,546 | 65,38 69,72 72,59 74,9216 | 78,96 79,904 83,80 aKit
Medb WMHK rannwia repmaHwi MbILLIBAK cenex Gpom KDUATOH
V|[6|[Rb 37[Sr 38Y 39[Zr 40 [Nb 41|[Mo 42 |Tc 43|Ru 44|Rh 45]Pd 46 ITpenamer (KOMIUIEKC IpeMeToB) OMHMIHAIBI XUMHA (10 KJIACCO)
85,4678 | 87,62 88,9059 | 91,22 92,9064 | 95,94 98,9062 | 101,07 102,9055 | 1064 /’@T
_pybuawii CTPOHUMA WTTpUiH LMPKOHWA HUOGHiA MosmbaeH TexHeuwn pyTEHWA poawA nannagwmi ¥ ~ j
7 Ag 47]Cd 48|In 49[Sn 50 [Sb 61|Te 5621 563|Xe 54 Topox, b koTopom nposomutes Omavmana (A e'b;” ,D C
107,868 | 112,41 114,82 118,69 121,75 127,60 126,9045 | 131,30
cepeGpo KaAMuA iAW 0noBso cypbma Tennyp woa KCEHOH R I[aTa Z& 0 & hd 20 / g
Vi| 8 |Cs 55| Ba 56 | La 57| Hf 72 Ta 73| W 74 | Re 75 | Os 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 ko ok ook ook koo ke kol o ok ok ok ok ok ok ks ok ko ko o s ok ok ok ks o o
ueswi Gapuit NaHTaH x raHuiA TaHTan _ Bonbpam peHni OCMHIA npuauia nnatmxa
9 { Au 79! Hg 80| T 81] Pb 82 Bi 83 | Po 84 | At 85| Rn 86 : . BAPHAHT 10
196,9665 | 200,59 | 20437 | 2072 2089 [209] [210) [222] 3apaua 1. «Crapsiii peakTun» (20 6an10B)
SONOT0 T Tanmmi cByben ST nonokwi oAt paden Crynent HukuTa Hames1 Ha HOJKe 2 CKJISHKH ¢ HEH3BECTHBIMHM pacTBOpaMH 6e3 kphinku. OH CIPOCHIT
VII|10 | Fr 87| Ra 88 | Ac 89| Rf 104 |Db 105|Sg 106 | Bh 107 | Hs 108 | Mt 109 | Ds 110 YA p p kp : pocuity
[223] 1226] [227] [261] 262] [266] [269] 1269] [268] 271] snabopaHTa, YTO 3TO 33 PEAKTHBHI, a TOT otnerm,vq'ro B TOYHOCTH HE IOMHMT, TIOMHHUT TOJII;K?, ‘ITO_]E
panumin | panwi akrunwi xx_| pesepcropauit | pyGHmwi cuGoprwii Gopuwii Xaccuii MeWTHepWA | aapmirag i - obenx GaHKax HaXOMATCA PAacTBOPHI ONHOW H TOM )K€ CONH INENIOYHOTO METAaIa C MacCOBOM HoJei
11|Rg 111 Cn 112 113 A 114 115 | Lv 116 117 118 katroHa 42.1% ¥ ofHa M3 6aHOK CTOMT 3/leCh JOBOJBHO JaBHO, a Jpyras HENABHO. B pacnopskeHuH
(272] [285] [289] (23] : HHUKHATHI OKasamvch TONbKO pactsop menoun (NaOH), a Taxxke M3BECTKOBas BOJA H COJISHAS KHCIOTA.
peHiredwi | xonepauyuid dreposuit nnBepMopuin H .

X NaRTAHOMAG pH NOOAaBICHUH K HEH3BECTHBIM PAacTBOpaM INETOYH BHAMMBIX H3MEHEHHiH He mpomsomuio. IIpu
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 J00aBJICHAN KHCIIOTHI K JaBHO CTOSIIEMY pacTBOpPY BHIJCHHICA ra3 0e3 LBera M 3amaxa, a IpH
140,1 | 140,9 1442 | [145] 1504 | 1519 | 157.3 1589 | 162,5 1649 | 1673 | 1689 | 173,0 174,9 N0OaBIIEHUH K CBEXXEMY PacTBOpPY — ras He BBIACHHICA. HUKHTA O4YeHBb yIMBHIICA H NMPOBEN €I OJUH
Lepui npaseoamwM | Heoaum | npomevui | camapwi | esponuii | ranonuHui | Tepbud | aucnposwit | ronomui | spbwi TYynui wiTepbuin | nioteumi

e AKTUHOWAS sxcrnepument. OH oroOpan no 100 M1 KaKoro U3 pacTBOpOB H ymapui UX. Macca TBepAOro ocrarka B

Th 90[Pa 91U 92[Np 93 |Pu 94]Am 95/Cm 96[Bk 97 [Cf 98]Es 99|Fm100|Md 101|No 102[Lr 103 NIEpBOM clTydae oka3anach 4.96 r, a Bo BropoM 3.28 r. TBepasie ocratku Hukura cHOBa pacTBOpHI H
232,0 | 231,0 238,0 | [237] 244] | [243] | 2471 | 2471 | [251) [252] 2571 | [258) (259] | [262] 06paboTan pacTBOpHI H3BECTKOBOH BOJIOM. B pe3ynbrare B mepBoM ciaydae Bbmamo 5,10 r ocagka, a BO
Topwit | npotatwiwii| ypan | wenynwin | nnyronwi | amepnuwit) wopwi | Geprwi | kanudophwii | sinwreiinwii| doepmuin | merpenesmii| noBenwii | noypencuit BTOpoM 3.10 r. OcraTku nocne ynapupanusa pactBopoB Hukura npokanui, B pe3ysibTaTe Macca OJJHOTO
Pl AKTMBHOCTH METANNOB | ANEKTPHHECKNiH PR HANPAXSHWH . ymenpmmiachk Ha 0.18 r, a BToporo He n3MeHHIach. Bemasimme nocne o6paboTKH H3BECTKOBOM BOJOM

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 ocanky Huxurta Tak e mpokanmui, B pe3yjibTaTe Macca OgHOro ymenommiach Ha 0.88 r, a Broporo He

> u3Menmwnace. [Ipemnoxure Bo3MOXHBIE coctaB cond. Onpenenute MOJSIpHBIE KOHLIEHTpPAMU H

aKTUBHOCTb METANNOB yMEeHbLWAETCA s
MacCOBBIE JIOJIM BEIIECTB B HCXOMHBIX PacTBOpax (IUIOTHOCTH PACTBOPOB IIPUMHTE PaBHOM 1 r/mir).

PacTrBopMMOCTb KMCNOT, COfMel U OCHOBaHUM B Boge

Viones W [N K [Na* [Ag' [Ba?* [Ca® Mg [MnZ [Zn [N S [Pb2 [Cu? |Ha? [Ha 2 [Fe® [Fe™ AP [P 3agaua 2. «(XuMHIeCKHE HCTOYHHKH TOKA» (20 6a/L10B)
OH" plplP|~-{P| M|M|[H|[H|[H|H|H|H| -] -|H|H|H|H Ha naHHBIE MOMEHT B pa3siWYHBIX IIEKTPOHHBIX YCTPOMCTBaX B Ka4yeCTBE IJIEMEHTOB NHUTAHUS
NO; pip|P|lP|P|P|P|(P|P|lPIP|P|{P|{P|P|-|P|[P|P|P HCHONB3YIOTCA XHMHYECKHE MCTOYHHKHA ToKa (OaTapem M aKKyMyJATOpbI), B KOTOPBIX JHEprus
F P{P|P[P|P|M|[H|M|{P|[H|P|P|M|[P|-|M|M|H|M|M XMMHYECKHX PeaKIHil peBpaniaeTcs B 3NeKTpHIecKyIo 3aepruro. [Ipuanun paboThl TakKuX HCTOYHHKOB
cr pipPpPp/lP/H/P|P|P|P|P/PIPIM|PIP|H|P|P[P]|P ToKa ocHoBaH Ha OBP, mportekatomux BHyTpu Oarapen (akKyMyjnaTopa), IPH 3TOM 3JIEKTPOHBI OT
Br- p|P(P{PIH|P|P| PP IPIPIPIM|IP M|H|PIP|P|P BOCCTAHOBHUTEJA K OKHCIIUTEIO IEPEHOCATCA Yepe3 BHEIIHIOK MIEKTPUIECKYIO Henb.
r plelrlplulPrlPiP|P{P|P|P|H|-|HIH]|P][-]P]|P . .
= R TR T T R R N FOH3I1 nHXeHep bops co3aln sneKTpoHHOE YCTPOHCTBO, KOTOPOE IIauT KOoTa B oTcyTcTBUe bopu. lns
SO R ETE TR TR T R T T e Y e e CO3JJaHHsI XUMHYECKOr0 HCTOYHHKA TOKa bops MCOB30Bali T€ peakTHBBI, KOTOPhIE CYyMeN HalTH.
SO Pl PplrlPpiM B iMI Pl PPl PP al P I mliP P PP B xox 6pu10 nymieHo 6enoe KpHCTALTHIECKOE BELIECTBO, MOANKHCAHHOE Kak AD, mpH 3TOM Ha 3THKETKe
Y SRR R T T O T T e JOMOJHHTENBHO GbUTO yKa3aHo «w{A) = 52,35 %; w(B) = 47,65 Yt». ;
S0 TR Y I TR TR TR TR TR R T T e e T e e Bops npozsen anexTpoius 82,41 r 20 %-ro BogHoro pacteopa Bemectsa Ab (¢ wiotHocThIO 1,13 r/eM’) B
PO pTPplPplPlel v ln iR ialelwlalalala e e Taalna pa3fiesIeHHOH SIIEKTPONMTHYECKOH sueiike. Bops OTMETHN, YTO Ha aHOJe ¥ Karoje HabmoJamoch
Chcoo- [PlPIPIPIPIPIP I PlPlPlPIPlPlPlP M PP lP|P BBIJIETICHHE ra30B, a JJIA aHalIM3a MOJydYeHHOro pactBopa bops obparuncs k apyry xumuky. ToT cMor
P — pacteopumoe (Gonbiie 10 r na 1000 r BoAs) M — manopacTeopuMoe (o7 10 r 30 0,01 r Ha 1000 T Boas) CKa3aTh JIMIIb, YTO MOJYYCHHBIH PACTBOP ABJSAETCA PACTBOPOM CHIIBHOTO OCHOBAHMS, C MacCOBOM Aonei
H — Hepacteopumoe (Menbiue 0,01 r Ha 1000 r Boawl) — — BEWeCTBO PasnaraeTcs BOAOW UK He CyWecTsyeT BellecTBa B pactBope 16,67 %.



['a3, ob6pasoBaBmmiics B XOJ€ aHOQHOrO mpoilecca, bops MpoIycTun yepes IOJyYCHHbIH pacTBOp,
JOBEJEHHBIA 10 KumeHus. Ilocne oxmaxaeHus pactBopa Bops cobpan obpasoBagmumiics Gemblit
KPHMCTAJUTHYECKHH OCajiOK U B JalbHEHIIEM HCIONL30Bal ero B pabore barapen.
Jinsa monydeHusi BTOPOro KOMIIOHeHTa Gatapen bops McHoiib30Bai 3aBajisBIIMECS B KIAJOBKE TBO3JM,
TIpHYEM OH 3aMETIUI, YTO OHHM XOPOILO PATATHBAIOTCS JIEKAIIHM TI0 COCEACTBY MarHUTOM. OTH IBO3JH
Bops MOMECTHN B pacTBOp XJIOPHOrO )keie3a, KOTOpOEe MO3aMMCTBOBAT Y OTL@A-PaAMOIIOOHTENS.
IlonydeHHbIH pacTBOp GBUT OTGHIETPOBAH OT HEPACTBOPHMEIX IpHMecell M HCIONB30BaH B pabore
Garapeu.
Omnpenenute cocras BemecTsa Ab. OTBeT MOATBEpAUTE pacyeTaMH.
3anHIKTE ypaBHEHHs BCEX OITMCAHHBIX PEaKIMi.
3anuuuTe MOJIEKYJIPHOE ypaBHEHHE PeakKiiu, Jexalieil B ocHose paboThl GaTapeu. 3anumyTe HOHHO-
3JIEKTPOHHEIE yPaBHEHWs INPOLIECCOB OKMCIICHHMS H BOCCTAHOBJICHHSA, JEKAIMX B OCHOBE DeaKuuy,
npotekatoneii B 6aTapee.
Ha xakoe Bpemsi paGOTHI YCTpONCTBa XBaTHT HOJyYeHHOro u3 Ab BemecTBa, ecilM H3BECTHO, YTO
CpeHAs CHIa TOKa B HeM cocTamser 0,25A? (3aps nexTpona q,- = —1,6 - 107 K).

CunraiiTe, 9TO BEIXOJBI BCEX NPEACTaBIeHHBIX peakuuii paBHEI 100%.

3anaua 4. «Munepam» (20 6annoB)

Ilpu mpoKATHBAHHM GECIBETHOrO MPHPOJHOTO MHHEpana €ro Macca ymenpmaerca Ha 21,73%, a
BBIICISIIOMANCA NPOAYKT MOJHOCTBIO MOrJIOIACTCS KOHIEHTPHPOBAHHOH CEPHOM KHCIIOTOH. ITpo6a
MHHepana OKpalMBaeT mwiams B puoneToBsi nBeT. O6paboTka MEEEpaia KOHICHTPHPOBAHHOM CEPHOH
KHCIOTOM IPHUBOAMT K BBIIEJNCHWIO ra3a, XOpOIIO pacTBOPMMOrO B BOJE H HE BBI3HIBAIOLICTO
IIOMYTHEHHS M3BECTKOBOH BOIBL MuHepal HONHOCTBIO PacTBOpAETCA B Bode, 00pasys GeclBETHBIA
pacteop. ITpy iecTBIM Ha PacTBOp MHHEpaia H3GBLITKOM PacTBOPOB Xjopu/a 6apus U HUTpaTa cepedpa
BHINAAIOT HEPACTBOPHMbIE B KHCIIOTaX Gelbie OCaJKH, MacChl KOTOPBIX COOTHOCATCA Kak 1.6 : 1, a mpu
IeliCTBHH PacTBOpa IEJIOMH BblagaeT Oenbiii OCAOK, PaCTBOPHMEIH B KHCJIOTax, HO He B H30BITKe
menoun. [IpH NPOKATHBAHHH 3TOr0 OCajaKa ero Macca yMcHbmaerca Ha 31,03%. Onpenenare cocTaB
MHHEpania, IIPHBEJMTE YPABHEHHA BCEX YKA3aHHBIX B YCIOBHH 3ajiaud peakuuil. Kak Ha3bBacTCA 3TOT
MHHepan?

3azaua 3. (20 6as10B)

T[N Ka4ecTBEHHOTO aHAIM3a CONEPKAIIEH HEKOTOPOe KOJIMYECTBO KPe30Ia CMECH CIOXHBIX d¢upos X
1 Y, 06pa3oBaHHBIX OJHHM COHPTOM H IBYMS Pa3HBIMH OJHOOCHOBHBIMHM KapOOHOBBIMH KHCIIOTaMH,
IIPOBEINH CleAyIomue dkcrepameHTsL. [lopuuro Takoit cMec Maccoit 36 r o6paboranu 16% pacTBopom
THAPOKCH/IA HATPHA, Ha KOJMYECTBEHHOE B3aumozeicTeHe momuio 100 r pacteopa menoun. Takyro xe
TIOPLIHIO HCXOJTHOM CMECH pa3elliiM Ha JBE PaBHBIEC YacTH, NepBYIO 0OpaboTamy H3GHITKOM GPOMHOM
BOIBI M HOMyIHiM 34,5 T ocaika, a BTOpyioo oGpaboTann H36HITKOM peakTHBa ToJUIeHCa, BRITABIIMH
0caZiok OTQHILTPOBANH M BHICYIIWIH, ero Macca cocraBmiaa 20,35 r. OGpaborka storo ocanxa
M3GEITKOM COJIAHOM KHCIIOTHI YMEHBIIAET €ro Maccy Ha 11,67%. YcraHoBuTe CTpYKTYph 3¢upoB X u Y
H HAIMIOWTE YPaBHCHUS ONUCAHHEBIX PEaKIHM.

3apaua S. (20 6annoB)

PacuudpyiiTe IemouKy NpeBpalleHMi, eCd W3BeCTHO, 4To 5,4 T. coemunenna B cmocobHO
IpopearupoBath ¢ 7,3 T XJIOpOBOAOpoja ¢ obpasoBanumeM auxiopuia. lIpemioxure MEXaHHIM
obpaszopanus E u3 D.

1. BuLi (2 eq.) Hy, PAIC ’
—— B - C
2. CHal (2 eq.) Pb(OAC),

o ? MCPBA

OH *
MCPBA = Q)LO

Cl
~CH, ? PPh
Sk E -——D
CHy




I Yue CTO Bl

@@M'\.@WW b]/ﬁer WA@MEHL ~ Jo KJM&!DQ%Oém%f@-)—mP

beng wagee - Bafo, 4 4pe LR MO =y vy,

7,53?( A 6a%¢%faﬁ &e.m,ll + My lf/( \/

TEER MOy +htt = pogp) tienn, v
?/ -‘Pz =1:049 a¢: { \/ /{:50109 %OMQQ Soy +A('?@Uél
el Yy =1 <f(0w2 “"AC‘fD*NLO?

Umaawc e MNaorks /’3@‘{
b5105 = 27* =0 8403 2.7p

M
,41}9‘16“““‘4"a Mé}f%’a </ Agof@ A,

b2ty - éfﬁ:{?‘/ 5

1508y = 1‘276'5" 3/@

Y=23
@ A6~ Dunapuoe  6-Gp

ﬂguz Ab - e “f: TOa
MCA) = /@9/6
s ) ofe U~ eremeHs peuentiiue A

M wet Mess - £, p6-£0"
2 K¢ szof’pr +(’;(27‘_,/4£f\/

& /'%9 “llapierts i,

E(-)280-28 > 4, f )/b

Al 2He O 28 —=30M+ U, T V 9

é@ﬁ*g@z kW&*S’kC@*éNzO \/ \> 'A
Searu? &P- Dcaka M@WJ £ o, a/

Tle J P s 71:_7.‘» 4= _“_I;F - JZ,‘H /éa‘v‘w 5C0

" F30r46de n Gy

O
@ M 5“ ..c, -0 R « K”*CILI—O—R v
Myers kon-Ga éwfwé pabeor Iﬁ’ b # aané colrer boruw
D(NacH) o4 Mers > XY r2=0r % 2ong



'3 -
Q.‘Wno& o 4 © )=y 0 1 nipng
Xuly

ms@s&@\& C ROy -
?@qs g% %&@w\\ \V«%M ;&\M\\\ =7 h%%\v&@ﬁ § Tepatetiidny,
>eq§§ %\Q&\_% ma G Pl —  pppnimas Gp

_ 2

Azmnh-?\mé-w i AR VA R S Y
Heerecorvne = gotl heeen-Lor

N-e~o-R * @hb@g» —> N%.\ + e+ Lo

>

() Taerbop, g0 oTEpn I, Mo Rer LoD L @%@%\&;E&m
VTN 400810074l - @&s@%&\\&ﬁ to cont  NaHoby
L pabrp erepnivi?  ORbke - NRHIG > Mok 05 ¢ Heo ro0y T

g%n\ 2@%.@ +INCP —> MO veq T HNa Ll
Na, C0q + Lot = Aot * L5601

ZNoNeg, + (A0l =NaOU + [y bople jro—roert- (o Wi )

s




