B i W wm [ W [ vV [ v | Wi Vil BYPICKUi TOCY JAPCTBEHHBIN YHUBEPCUTET
I|1]|H 1 I'Iepuon,uqecxaa CUCTEeMa XMMUYECKUX 3nemMeHToB | He 2
1,00795 O.U.MeHgeneeBa 4,002602
oo | o NSRRI
nm| 2| 3 Be 4|B 5] C 6 |N 7]0 8 | F 9| Ne 10
6,9412 | 9,01218 | 10,812 12,0108 14,0067 | 15,9994 18,99840 | 20,179 I
nuTwiA Gepunnuis 6op yrnepos asor Kucnopog dTop HeoH ? 6
it ] 3 | Na 11 Mg 12 ] Al 13| Si 14 P 15| 8 16 | Cl 17 | Ar 18 ‘
22,98977 | 24,305 26,98154 | 28,086 30,97376 | 32,06 35,453 39,948 _ .
;'(ETW* 'éa:"ﬁ 55 asmw"""“ *TPW""" thooop e xnop apron NACBMEHHAS PABOTA YYACTHHKA
v| 4 19 c 21| Ti 2 |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 OJIMMIIMA/IbI HIKOJIbHHAKOB CHIoI'Y
Kanui Kanbuui craHg i TUTaH saHagwi XpOM maprasey xeneso kxobaner HUKens 2018—2019
5§[Cu 29/Zn 30(Ga 31|/Ge 32 |As 33|Se 34 |[Br 35|Kr 36 BaKIIOUNTENLHEIH HTAI
63,546 | 65,38 69,72 72,59 749216 | 78,96 79,904 83,80
Mefb UKHK rannui repManni MbllbRK Cenex Gpom KPUATOH
V[(6|Rb 377Sr 38(Y 39|2r 40 (Nb 41 |Mo 42 |Tc 43(Ru 44 |Rh 45|Pd 46 Hpem/[e'r (KOM[[J[eKC npeametoB) OnuMIHaIBI XUMUS (10 KJIACC)
85,4678 | 87,62 88,9059 | 91,22 92,9064 | 95,94 98,9062 | 101,07 102,9055 | 106,4 8
Wit CTPOHUMUA WTTPWiA LMPKOHMIR HHUOOWH monubaeH TexHeuunn pyTeHuiH popwi nannagui ) T
7PV #Cd 4g[in a5[Sn 0 [Sb 5i|Te 52| 53|Xe B4 r°p°n’ B KOTOPOM HpOBOZTCA O”mnnana _ng\—LLT NETEPBY P r
7,868 | 112,41 114,82 118,69 121,75 127,60 126,9045 | 131,30
cepebpo WA VHAWA onoso cypbMa Tennyp won KCEHOH I[aTa 213 03 240 1 3
Vi{ 8 |Cs 55 56 | La 57| Hf 72 |Ta 73| W 74 |[Re 75/0s 76|1Ir 77 | Pt 78
132,9054 7,33 138,9 178,49 180,9479 | 183,85 186,207 190,2 192,22 195,09 ok ko ook ok sk ok ok ook ook ok ok ok ok ok o ok o ook ok ok ok ok o ok ok ok ko ok o ok ok ok sk ok R ok R ok sk sk ks sk ke ko o o
LUe3un Gapuii NaHTaH x rapHui TaHTan BONbthpam PEeHUiA OCMUi npnaui nnatHa
9 [Au 79| Hg 80|Tl 81|Pb 82 |Bi 83|Po 84 At 85[Rn 86 BA HAHT 10
196,9665 | 200,59 | 204,37 | 207,2 208,9 [209] [210] [222] 3apaua 1. «Crapeui Pea""""’» -‘“’B)
3010TO pTYTH Tanwmia cauHey BUCMYT norioxnit acrar paaoH
Vii[10[Fr 87 Ra 88 [Ac 89| Rf 104 |Db 105|Sg 106 | Bh 107 [Hs 108 | Mt 109 Ds 110 Crynent Huxura Hamen Ha HOJIKe 2 CKIIHKH C HEW3BECTHBIMH PacTBOPaMH 6e3 KpBIII[KH H CIIPOCHI Y
[223] {226) [227] (261] [262] {266] [269] [269] (268] [271] nabopaHTa, 9T0 3TO 3a peaK'mBH a TOT OTBETHI, YTO B TOYHOCTH H [QMHHT, TQIIEKO, 4TO B
paHumi paauh aKTuHuiA xx | pesepdopaui | AyGHuii cnboprui Gopui xaccui MEHTHEpWH | AapMlLTanTui 066HX o AXOOATCA pacTBOPBL OI[HOPI U TOM )Ke COJ/IK IIICJIO‘IHDI‘ MeTaJIJIa C MacCoBOM JIOJ'ICH
11|Rg 111/ Cn 112 13| Fl 114 115 | Lv 116 117 118 KaTHOHa 42.1% B oJHa U3 GAHOK CTOHT 311ec1> JOBOJBHO [aBHO, & npyraa  HenagHo. B pacnopenuu
(272] (285] (289) (293} HUKHTEI OKa3aIHCh TONBKO PAcTBO a0, a TaioKe W3BECTKOSAR BONA M CONSTHAT KHCTOTA.
pEHIreHWA | KonepHWuWi neposui NUBEPMOpUA p p P\ AR
X RamTaHoMAL] IIpn noGaBnenuu HCH3BCCT TRO menovin BYJMMEIX H3MEHCHUH He npomsomuio. [lpu
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 IoOaBlIeHUH KHCIOTH! K JaBH ﬁ Qg TB y en-ﬁﬁcx raz 6e3 BeTa H 3anaxa, a Inpu
140,1 | 140,9 1442 | [145] 1504 | 1519 | 157,3 158,9 | 162,5 1649 | 1673 | 1689 | 1730 [ 1749 JI00aBJICHUH K CBEXEMY paCTBopg’ Rg by emmcx KHTa O4YEHb YIUBHIICK M IPOBEIN €Ile ONUH
uep:v'lx aKr:paaeonuouA :M HEOAUM | npomeTuiA | camapwi | esponuii | ragonukui | Tepbui | avcnposwi | ronobmui | 3p6ui TYniA nTTepbui | morveuwn 3KCIIEPHMEHT. On OTgn i HO 1 0 MJI K 01..0 PI3 pag‘ ? OB l{ YH va'K kl:} Macca TBEPIOTO OCTATKa B
Th 90[Pa 91]U 92[Np 93 |Pu O4|Am 95/Cm 96|Bk 97 [Cf  98]|Es  99|Fm100|Md 101]No 102|Lr _ 103 nepsoM ciyuae oxasandch 4 26 a Bo'® ‘OM 3.28 T. TBepnpie ocrat KHTa %Hgg CTABOPHH o
232,0 | 2310 238,0 | [237] [244] | [243] | [247] | (2471 | (251) [252] [257] | [258] [259] | [262] 06pab Jag PACTEODR] H: M 3B tT BOIIOK B pesynsrare B JepBoM ciydae BEfS I 0CajiKa, a B
TOpH#A__| NpoTakTuHwii| ypau HeNTYHWA | NNYTOHWIA | amepuumid| kiopui Gepknuid | kanuchoprui | slirwrentni| dpepmuit | menaenesui | HoGenui | noypeHcui BT 310~ f ;TaTKH MOCJIC YIapHBaHHA ac'rBopog HKHATA HPOKAIHII, B pe3yJIbTaTe Macca OAHOIO
PAR AKTMBHOCTH METANNOB | 3MEKTPHYECKHH P HANPAKEHWH 18 r, a Bropdro He PBMEHI/UIaCB Brmasmume nmocie 06paboTKy Y3BecTKRBQM B%Bg TRY
A ——
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 OKAJIHJI, B PE3YJIFTATE Macca OJHOr0 yMEHBINHIACh HA a 0388, a BTOpOro He
> H3MEHH IIpemioxure BO3MOXHBIA CoCTaB —Tomu—ONPENCIATE MOJSPHBIE mnem'paunn 7
SXTHEHOCTL METIIOR YMeHbLLIgeTcA ' | M BELIECTB B MCXOQHBIX PACTBOpAX (IUIOTHOCTH PACTBOPOB IIPHMHTE PaBHOM 1 I/MI
| p P p POB IIp pas
PacTBOPUMOCTL KUCIIOT, COMei U OCHOBaHWA B BoAe , b= | -
WoHbi H" [NH,'[K" |[Na® |Ag" [Ba®* [Ca®*|Mg?* [Mn?*|Zn**|Ni**[Sn**[Pb**[Cu** |Hg* [Hg.** [Fe** [Fe*" |A* [Cr** * :_5?2' «XllMuqeqme HCTOHHEKH TOKA) Py - (20 6anios)
OH™ Pi{P[P|-{P|M|M|[H|H|H|[H|H|H|-|-|H|H|H]|H ‘ Ha naHHBIH MOMEHT B Da3NIMYHBIX 3JEKTPOHHBIX YCTPOMCTBAX B Ka4eCTBE OIEMEHTOB [HTAHHSA
! ] Tp ;’ TpO
NO; pipP{P|P|P|P|P|P|P|P{P|lP|PiP|P|-|P|[P|P|P ACHOIB3YIOTCA XHMHYECKHE MCTOYHHKM ToKa (Oardped M aKKyMyAATODPBI), 'B KOTOPHIX JHEPIHs
- |F PlPIP|P[P{M/H[M|P|H|P|P|IM|P|-|{M|M|[H[M|M XUMHYECKMX peak[uii MpeBpaiiacTcsa B 3JIEKTPHYEC sHeprui0. Ilpuniun paGoTsl TAKEX HCTOYHMKOB
pe PEBP. Tp. Ky10 3HED P P
cr p,pPpiP/P/H|P|P|P|P|P|PIPIM|PIPIH|P|PI|P|P ToKa ocHoBaH Ha OBP, npotexaromux BHyTpH GaTapeu (akKyMyJsATOpa), IPH 3TOM SJIEKTPOHHI OT
- |Br p{pPpiP/PIH/PIPIPIP|PIPIPIM|IPIMIH|PIP]P|P BOCCTaHOBHTEIIA K OKHCHTEO NEPEHOCATCA Yepe3 BHEIHIOK NEKTPHIECKYIO LIENb.
T plelplpinlpP|P|PlP|lP|P|P|[H|-[H]H]P]-]P]P . .
- & s TP (PP Fi) JA R U VIS EVIN T FVRN EVIN RYVR ENYIN YRS RIS BrTR R IOnEII uHxenep bops co3zan anexkTpoHHOE YCTPOHCTBO, KOTOPOE IIIAAUT KOTa B oTcyTcTBHe Bopu. Jlns
P : CO3MaHMA XHMHYECKOI0 HCTOYHUKA TOKA BOpA MCIIONB30BaJI T€ pEaKTHBBI, KOTOPBIE CYMEN HaMTH.
-lsoZ X [PlP P[P M| M|{M|M|H|M|H| - |H|-]|-|-|M|-]|=]-< P Mg pe PEIC CYM
S0= « B xox 6bU10 MIy1IEHO 6€710€ KPHCTAJLIMYECKOE BEMIECTBO, IOAMHCAHHOE kak AB, 1py 3TOM Ha 3THKETKE
- |so. plPplplpim[H|Mm|P]P|P|PlP|H]P|[P[M]P]P|P]|P iy
v [coF S S S IS TS TN VI VIR R VR BV R U SV R RO VRN EVRS R R R JOHOJHHUTENHHO ObUIO YKazaHo «w{A) = 52,35 %; w(B) = 47,65 %». ™
= T Bopsi mpoen snektpous 82,41 r 20 %-ro BogHOro pacTBopa Bemectsa AB (¢ mioTHOCTHIO 1,13 r/cM’) B -
v [Si0s Hl - [plP{A|E HH W [H{H| R == -1H]|-[-[- P3 IPOBEIL SNICKTD =V 7071 p p
/ PO~ PP P|PIHKW|H|H|H|H|[A|A|H|A|H|H | H|[H|A|H paslesIEHHON JJIEKTPOJIMTHYECCKOH sdeiike. bops oTMeTwn, 910 Ha aHoOJe M KaroAe HalroNaloch
ccoo (Pl P P(PlPlP PP P lPlP|PlPlP P M P P |P|P BBIZICJIEHUE T'a30B, a JUII aHaIM3a [IOJy4YeHHOro pactBopa bops obGparmncs k apyry xumuky. Tor cMor

CKasars JMaib, ITO HOJIY‘{GHHBIﬁ PacTBOp AB/CTCA pacTBOPOM CHJIBHOTI'O OCHOBAaHHA, C MacCoBOH noneit

P — pactsopumoe (6onibwe 10 r Ha 1000 r Boab) M — manopactsopumoe (ot 10 r go 0,01 r Ha 1000 r Boabl)

H — Hepacteopumoe (MeHbiwe 0,01 r Ha 1000 r soabi) — — BEWeCTBO pPasnaraeTCa BOAOH WNK HE CyLLeCTByeT BelecTBa B pactBope 16,67 %. P 60)\? CAANANS\LO W
AR wvall v b e . %4
W=BL Ml LUAMO 1y =z
e g=y "3}0.:% ?.‘? 0, Sy
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Fas 06pa3oBaBIIMiiCS B XO4E aHOZHOrO npolecca, bops mpomycTusl 4epe3 MONy4YEHHBIH pacTBOp,
IOBeACHHBIA N0 kunenus. Ilocme oxiaxaeHus pacTBopa bops cobpan 06pasoBaBIIHiics Geblit
KPHCTa/UTMYECKHI OCAJIOK U B JabHEIIIIeM HCIOb30Bal ero B pabore Garapew.

Jina monydyeHHs BTOPOro KOMIOHEHTa Ggraper bops HMCIONB30Bajl 3aBAIABIIMECS B KJIaOBKE IBO3MH,
NPUYEM OH 3aMETHJ, YTO OHM XOPOIIo TIPUTATHBAIOTCS JIEXKAMMM [0 COCEACTBY MArHUTOM. JTH IBO3/H
Bops mOMecTHN B pacTBOp XJIODHOTO XKelle3a, KOTOpoe IMO3aMMCTBOBAL y OTLA-PajUONIOOHTEN .

IMony4eunsli pacTBop 65U OTQHIBTPOBAH OT HEPACTBOPHUMBIX II eif ¥ HCIOJB30BaH B pabote
6arapen.

Onpezenute cocras BemecTBa AB. OTBeT NOATBEPAUTE pacUETaMH.
3anuinvTe ypaBHEHAA BCEX ONMCAHHBIX PEaKIIHii.

3am1umTe MOQJIEKYISPHOE ypaBHEHHE PEaKUH, jexaineil B 0CHOBe paGoThI 6aTaped. 3anuImTe HOHHO-

3NIEKTPOHHBIE ¥ H OECCOB OKHCIICHHMS M BOCCTAHOBJICHHS, JIEXKAlMX B OCHOBE peakiluw,
npm‘elc 6arapee.

Ha xakxoe Bpelvm paboTHI yCTpoiicTBa XBaTHT NoIydeHHoro u3 Ab BemmecTBa, €ciM H3BECTHO, YTO
CpenHAs CHJIa TOKa B HeM coctarisieT 0,25A7 (3apsn seKTpona g .- = —1,6 ¢ 1077 Kn).

Cumraiite, 9T0 BBIXOABI BCEX npencrannem{wc Peammn paBubl 100%. L 3 Geere ?——m
N 825 S ’6'“)- -7 -T=3= =100¥<
.\‘ e I v (20 6annoB)

Tt (,‘\w B
IIpn mpoxammBaHUH 6ecuBerHr T pnpozmro MHHEpana ero Maccy, ggenbmaerca Ha 21,73%, a
BBUIEIAIOMMIACA MPOAYKT IOTHOCTHIO mopIomactc KonueHTpnponaHHf) cepHoit kuciotoit. IIpod u& .
MHHEpPA/Ia OKpAIHBAET IUIaMs B (bnoneToa nser. O6paboTKa MUHEpaia KOHIEHTPHPOBAHHOH CEPHOU w9
KHCJIOTOM npnnomrr K, BEHICTEHHMIO Ta3a, XOpOIIO PacTBOPUMOrO B BOJie W HE BBISHIBAIOIIETO
OMYTHEHHS ¥3BeCTKOBOX BOJbL. MEHepal MOIHOCTHIO DAacTBOPS BoAe, 0Qpasys 6eane

| 3 pa'a‘aop Ipu peiicTBun Ha pacmgp Mymegana n?s‘mco acTBOPOB XJIOpHJia GapHs ¥ HUTpaTa cep pa ‘

V<3amaaa3-

vl|

Ce

BBIIIANAIOT Hepacmo “thcito Oeisie oA, MACCHI K%cc‘)(omoggrcx kak 1.6 :1, an —
JACHCTBHM pacTBOpa me tm BEIIL a&i"&ﬂmﬁ OCaZIOK, pacTBOP! B KHCIOTaX, HO HE B M36Hl1 % \wp)
mesnoyu. IIps NpoKATHBaHHM 3TOr0 OCajKa ero Macca ymeHpmaerca Ha 31,03%. Onpenenure cocraB Rh’

MHHEpaja, IPHBCIAHTE ypannctmx BCEX yxasamm B yCIOBHH sana'm peaxmm Kax nasuiBaeTcsa 3T0T
MEHEpan? NS R MM U e T ..4;/ SRR

(20 6ann0B)

‘ St X CaO%
JU1a KaueCTBEHHOr0 aHAJIW3a COACpKaIleH HEKOTOPNS KDAHUECTBO Kpe30ia CMECH CIIOKHBIX a¢pupor X g.m
u Y, 06pa3oBaHHBIX OJHHM CIHMPTOM M JBYMs pasHbIMH OJHOOCHOBHBIMM KapOOHOBHIMH KMCJIOTaMH, &’Q’“‘\

NPOBEIH CIGAYIONIAE JKCIIEPHMEHTEL TMopumio Takoit cMecu Maccoit 3§ r obpabotamn 16% pacTBopoM
THJPOKCH/Ia HATPHS, Ha KOJIMYeCTBEHHOE B3auMozeHcTBre nomwo 100 r pacTBopa MENO4H. Taxylo

IOPIMIO HCXOJHON CMECH pasfie/Iii Ha ABEe PaBHbIE YaCTH, HepBYI0 06paGoTany H3GHITKOM 6p0MHon
BOZBI M HoNydrmd 34,5 T ocajika, a BTOpYIo 0OpaGoTany M30BITKOM peakTHBa TOJUICHCA, BbINaBIMAA
0caZiok OTQHIBTPOBATH M BHICYUIWTH, ero Macca cocrtaBuma 20,35 r. OGpaGorka 3TOro ocamka
H30BITKOM COJIHOM KHCJIOTHI YMEHBINAET €ro Maccy Ha 11 67% YCTaHOBHTe CTPYKT)'X;)BI aq'mpos XunY

d HAIIMOIWTE YPABHEHHS ONMCAHHBIX PEaKIHi. e.vw;; \QH -k
R~ o—c'g—-p + N0 OR —> K %‘

9 s ‘
e 9. TS — 4 g % R
Nt O\~ . v
W > (20 6a1108)\Y o261

PacmmdpyiiTe LeMoYKy IpeBpalleHHii, €cId H3BeCTHO, 4ro 5,4 r. coemuuenus B cnocobHO

IpopearupoBatb ¢ 7,3 I XJIOpoBogopoAa ¢ oOpasoBanmem auxnopuzaa. Ilpemroxure MEXaHM3M
obpazoBanus E u3 D.
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