Vil

[ I | 1] | v | Vv | Vi [ v ~ 7T T PBYPICKUM FOCYlIAPCTBEHHbII?'I YHUBEPCHUTET

I}t |H 1| NMepuoguyeckaa cucTeMa XMMMYEeCKUX anemeHToB | He 2

BoAopos " renvit
W2 U 3 Be 4B 5[ C 6 | N 710 8 |F 9| Ne 10 n“ml“l“ ““l

69412 | 9,01218 | 10,812 12,0108 14,0067 | 15,9994 18,99840 | 20,179

TMTHA Gepunnui 6op yrnepon asor xucnopos ¢$rop HEeOH 2
i 3 | Na 11| Mg 12| Al 131 Si 14 P 15| S 16 | Cl 17 | Ar 18

22,98977 | 24,305 26,98154 | 28,086 3097376 | 32,06 35,453 39,948

i | werwni __| amowneuti_|_ioemi p__| cepe wop | apron IMMACbMEHHAS PABOTA YYACTHHKA
vi|4|K 19({Ca 20|Sc 21| Ti 22 |V 23| Cr 24 {Mn 25 |Fe 26 [Co 27 { Ni 28 OJIMMII I IIKO.JILHHKOB CII6

39,0983 | 40,08 449559 | 47,90 50,9415 | 51,996 54,9380 | 55,847 58,9332 | 58,70 HAND. ry

Kanwi Kanbyuit ckaHauit TUTaH BaHaaui Xpom mapratey xeneso xoBanby Hukenb 2018—2019

5 |Cu 29 Zn 30(Ga 31|Ge 32 As 33| Se 34 | Br 35 | Kr 36 SaKMOUMTeILHEN 5Tan
63,546 | 65,38 69,72 72,59 74,9216 | 78,96 79,904 83,80
meab LIUHK rannui repmaHmnit MbILLBSK cenex 6pom KPUITTOH .

V|6 |Rb 37/Sr 381Y 39|2r 40 |Nb 41 /Mo 42 |[Tc 43|Ru 44 |Rh 45 /Pd 46 Ipenmer (koMIutekc npeaMeToB) OIHMMITHAIBI XVMHA (9 KJIACC)
854678 | 87,62 88,9059 | 91,22 92,9064 | 9594 98,9062 | 101,07 102,9055 | 106,4
pyouauii CTpOHUWA UTTPWiA LIMPKOHUN HUOGWIA monuéaeH TexHeuun pyTeHuii poavii n mi k
7 TAg 47]Cd 48|In 49|Sn 50 |Sb 51|Te 521 53 |Xe 54 T'opon, B xoTopom nposozuTcs OmummHaza %‘”4‘!
107,868 | 112,41 114,82 118,69 121,75 127,60 126,9045 | 131,30
cepebpo | xagmmit MHOMA onoso cypbMa Tennyp wog KCEHOH Harta [6.03. M ‘9
VI| 8|Cs 55 Ba 56]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 sk ok sk 3k sk o sk ok ok sk ok ok ok skl sk ok sbe 3k sk o ok ok sk ok 3k ok sk ok 2k o 3¢ ok ok 3k ok ok o o ok 2k sk 2k ok ok ok ok 2k ok dke o 2k ok 2k sk ok o e ok ok 2k 3k 2k ok 2k 3 ke ok o ok o ok ok ok ok o ok
uesnit Gapui nauTaH x racpHmi TaHtan Bonbgpam pEeHUA OCMui npuaui nnaTMLa

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] BAPHAHT 1
30N101T0 PTYTb Tannui CBUHEL BUCMYT NONOHWA acrar PagoH

Vil | 10 | Fr 87/ Ra 83 jAc 89| Rf 104 Db 105|Sg 106 {Bh 107 |Hs 108 | Mt 109 [ Ds 110 3
aua 1. HenpuBbIYHBIE MOJIEKYJIbI.
[223] (226] [227] [261] [262] (266] [269)] 1269] [268] (271} an P Ky (20 6anroB)

T _:Paﬂu‘;ﬁ" %%12 GWHW‘; ’1‘*3 ;13699’_?%71 Avﬁﬂuﬁﬂs :"509"11“16 Sopwit 57 xaccwﬁﬁa MelTHepui MITaATHi Onement X o0pasyeT ¢ KHCIOPOAOM HECKOJIBKO OWHApHBIX COEAMHEHHH, HanOojee H3BECTHHIMH
[232] [2:51 28] [2‘;3] ABIAOTCA A (MaccoBas o sneMeHTa X, ox = 50,0%) u B (ox = 40,0%). OgHako, CymiecTBYIOT U
pestrenih | xonepruumi cneposi P Ipyrue OHHapHBIE COCIUHEHMS 3jieMeHTa X ¢ KPICJIOpOJ.lOM,v nanpumep, C (ox = 33,3%) u D (ox =

X NaHTaHOMAb! 94,12%). YcranoBure coctaB BemectB A, B, C u D, Hapucyiite ux crpykrypHsie ¢popMynsl. Onummre
Ce 58| Pr 59 |Nd 60| Pm 61 |Sm 62( Eu 63| Gd 64 |Tb 65| Dy 66 |Ho 67| Er 68| Tm69|Yb 70 | Lu 71 XHMHMYECKHE CBONCTBA 3THX OMHApHEIX coenuHeHui. Kakue eme GMHapHBEIE coeqUHEHHsS IeMEHTa X C
1401 | 1409 1442 | [145) 1504 | 1519 | 1573 1589 | 1625 1649 | 167,3 | 1689 | 1730 | 1749 KHCIOpooM BaM H3BeCTHHI? :
uepwit npaseoAuM | Heogum | npomeTwit | camapuit | esponuit | ramonwhwii | TepOui | awcnposuit | ronbmud_ | 3pBuii TYnui urtepbui | nioteumni

XX aKTUHonAbl : 3anaua 2. Peaknun >iementa J.

Th 90i{Pa 91|U 92(Np 93 {Pu 94/|Am 95/Cm 96|Bk 97 {Cf 98 |Es 99|Fm100{Md 101{No 102(Lr - 103 a i (20 6”'“03)
2320 | 231,0 238,0 | [237] 244] | [243] | 247 | 2471 | 1251 [252] 2571 | [258] 2591 | 262 Peakiuu HEKOTOPOTO MPOCTOro BemiecTBa J Moka3aHul Ha cxeMe. [IpenioxkuTe 1Ba MPOCTHIX BEMIECTBA,
TOpWl | NpOTaKTHHW | ypaH HEeNTYHUA NAyTOHW | amepuuumit| kiopuil 6epxnuii | kanudopHuiA | sHwWwTelHWi| depMuit | MeHaeneBuit | Hobenui | NOypeHcui y,Z[OBJIeTBOpSIIOHII/IX yKaBaHHOﬁ cXeMe, a TaKXKe HAIHIIHUTE (i)OpMYJIBI COOTBETCTBYIOIIMX MM COCIII/IHCHI/Iﬁ
PAZ aKTMBHOCTH METANNOE | 3NEKTPUYECKIH PsiA HANPSKEHMIA A, b, B. Hannmite ypaBHEeHHs peakuMii, yKaKUTE yCJIOBH MX IIpoBeAeHUA. UTo mpou3oiaeT, eciu 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 pacTBOpUTh a) B BoJe; ©0) B BOAHOM pacTBOpe Imenoud; B) B kucinore? Hamumwure ypaBHEHHS
> BO3MOXHBIX PEaKIIHH.
aKTUBHOCTb METannoB yMeHbLUaeTCA
. . Cl,(u36) 2 3
PGCTBOPV'IMOC'I.'I: KH?.I'IOT, _congu 2] pcnqaam!u B BoAe 3 A B B
WoHbl H* [NH4'|K' [Na* |Ag* |Ba?" |Ca®*[Mg? [Mn*{Zn®*Ni**|Sn**[Pb**|Cu®[Hg* [Hg.**|Fe*" |[Fe** |AI* |[Cr™ ’ — _—
OH" PIP|IP]-|PIM{M|H]JH|H{ H|H|H]| - - HIHIH|H
NO,~ plplPlP|P|P|P|P|P|P|P|P|P|P|P|-{PlP|P]P 3apaua 3. «Hauo» (20 6ann08B)
F p(Pp|P/IPIPIM|IHIM|P/H|P/IPMP -/ M|MHMM Kak H3BecTHO, HAHOTEXHOJIOTHH ABJIAIOTCA OMHUM M3 HanOolee OBICTPO pa3BHBAIOIIMXCS HalpaBJICHHUH
cr P|P |P/P|H/P|P]P|P|P|IPIPIM|P|P]IH|P|P|P|P Haykd W TexHuku. IIpu 3TOM Bce Oonbllee BHHUMAaHHE YHENAETCA CHHTE3Y M HCCIIEOBAHHIO
Br p|Pp|/P{P/H/P/ P/P/P/PIPP/M|PIM|H|PIPIPIP cepuueckux GuMerawmmueckux “core-shell” HanowacTHm, T.e., HAHOYACTHL, y KOTOPHIX BHYTpPEHHEE
" p|P(P/P|H/P|/P|P|P|P|PIP|H|-|H|H|P|-|P|P AAPO COCTOUT K3 aTOMOB OAHOIO, 8 BHEMIHAA 000JI0YKA — U3 aTOMOB IPYTOro METAJIA.
s* P{P[PIP|H}|~-}|~-}|-|H|H|H|H|H|H]|H H H{H]|-]- A) U 0
SO.% PT P PTPIMIMIMIMTIA I MIAI = TR =1 = = ™M= 1=-1=< ‘ I;) o TO TaKO€ HAHOYACTHILA? 5 5
502 ST P PP iMin M P P IPlPIPIRIPIPI M IPIPIPIP ) Ouenute pasmep ceprueckoit HAHOYACTHILE, SIIPO KOTOPOH COCTOHT 3 80 aTgMOB 30JI0Ta, a
CO= PITPIPIPIRI R I BTBIBE IRl =T lHI <= THIRI=[=-1- o0os10uKa —31;3 100 231T0MOB cepebpa. ILmotHOCTh cepebpa npumute paBHoi 10500 xr/mM°, a IIOTHOCTH
Si0s* Hl - |P|PJH|H|H|H|H]A[H][-JH]|-T-1T-1Hn]-T-1- sonota — 19320 xr/m. ]
PO~ TP P PRI R R e R ARl AR AlR T E el RIATR B) [IIpemnoxure cmocod CHUHTE3a CYCHEH3HWH, COJCpXamieli TakWe HAHOYACTHIIG, C
CH,coO |P| PlPIP|lP|P|lP|P|P|P|P|P|P|P|P | M|P|P|P|P HCIIOJIb30BAHHEM B KaU€CTBE MCXONHBIX BEIIECTB TETPAXJIopoaypara HaTpus, JIanuca, popMuara HaTpus,

BOJEBI.

P — pacteopumoe {(6onbwe 10 r Ha 1000 r Boabl)
JInst cnpasku: 0GbEM IIapa CBA3aH C PaKyCOM COrIaCHO COOTHOmeHHO: V = 4/3nr°

H — Hepactsopumoe (MeHbue 0,01 r Ha 1000 r Bogb!)

M — manopacteopumoe (ot 10 r go 0,01 r Ha 1000 r soas!)
— — BelLeCTBO pa3naraeTcsi BOAOW UMK He CyliecTByeT




3apava 4. «MuHepam» (20 6a10B)

IIpn mpokanuBaHuM OECIIBETHOrO NPUPOTHOTO MHHEpajga €ro Macca ymedbmaercs Ha 21,73%, a
BBUICIISIOIIMICS NPOMAYKT IOJHOCTBIO NOIVIOMAETCS KOHIEHTPHPOBAHHOW CepHO# kucmoroir. IlpoGa
MHHEpaJla OKpallMBaeT mams B ¢puoneToBkli 1BeT. O6paboTka MIUHEpaia KOHIIEHTPUPOBAHHOM CEPHOM
KHCJIOTOM DNPHUBOAMT K BBIACICHHIO Tra3a, XOPOHIO pPAaCTBOPHMOrO B BOAE M HE BEI3HIBAIOLLETO
TIOMYTHEHHS M3BECTKOBOM BOJBI. MMHEpan NHONHOCTBIO pacTBOpseTcS B Boje, 0Opasys OeClBETHEIH
pactBop. IIpu felicTBru Ha pacTBOp MHHEPaIa H3OLITKOM PacTBOPOB XJIopuaa Gapus U HUTpaTa cepebpa
BBINAJAIOT HEPACTBOPHMEIE B KHCIOTax O€IbIC OCaJKU, MacChl KOTOPhIX COOTHOCATCA Kak 1.6 : 1, a mpm
NEACTBHH PacTBOpa INEJIOYH BHINANaeT Oelblif 0CaJOK, PaCTBOPHMEINH B KHCIOTAaX, HO He B M30BITKE
mienoyn. IIpy npokamMBaHWM 3TOr0 Ocajgka €ro Macca ymenbinaercsa Ha 31,03%. Ompexmenure cocras
MHHEepaJa, IPUBEJMTE YpaBHCHMA BCEX YKa3aHHBIX B YCJIOBHH 3aJaud peakimii. Kak HaswBaercs aror
MHUHEpan?

(20 6annoB)

Crynent Huxwta Halies Ha MOJIKe 2 CKIISHKH C HEM3BECTHHIMH PacTBOpaMH 6e3 KphluKku. OH CIIPOCHI Y
nabopaHTa, 9TO 3TO 33 PEaKTHBHI, a TOT OTBETHH, YTO B TOYHOCTH HE IIOMHHT, [IOMHMT TOJHKO, YTO B
obenx 6aHKaxX HAXOMATCA PACTBOPHI OJHOM M TOM K€ COJH MIEJIOYHOr0 METAIa ¢ MaccoBOH JoieH
KatnoHa 42.1% u onna u3 6aHOK CTOMT 37ech HOBONBHO AaBHO, a ApyTras HelaBHO. B pacropsikeHum
Huxutel oka3amuchk Tonbko pactBop menoun (NaOH), a taxke M3BeCTKOBas BOJAA M CONIHAs KUCIOTA.
IIpu noGaBieHHH K HEM3BECTHBIM PACTBOPAM IUENOYM BHAMMEIX H3MEHEHHH HE IIpom3onuio. Ilpu
No0aBIEHAM KHCIOTH K JaBHO CTOSIEMYy PacTBOpPY BBIACHHICS ra3 Oe3 mBera W 3amaxa, a IpH
N00aBIICHHH K CBEKEMY PAacTBOpPY — Ia3 He Bhinenwics. HUKHTA OYeHb yAMBHIICS M IPOBEI €lIe ONMH
sxcnepumMenT. OH otobpait mo 100 M1 KaXXXoro U3 pacTBOPOB U ymapui HX. Macca TBEPIOro OCTaTKa B
IIEPBOM Cilydae oka3anach 4.96 r, a Bo BropoM 3.28 r. TBepasie ocratku HukuTa CHOBa pacTBOpHI M
obpaboTan pacTBOpbl H3BECTKOBOM BOHOii. B pe3ysnbrare B mepBoM cirydae Bemano 5,10 r ocanka, a Bo
BTOpoM 3.10 r. OcTtaTKH mocne ynapuBaHHsS pacTBOpoB HHUKHTa MpOKaMIL, B pe3ynbTaTe Macca OJHOro
ymenbmmuiach Ha 0.18 r, a BToporo He u3MeHmiIacs. BeinaBmue mocne 06paboOTKKH M3BECTKOBOH BOXOM
ocanxy Hukura Tak ke mpokamwi, B pe3ynbTaTe Macca OQHOro yMmeHbimunacs Ha 0.88 r, a BToporo He
u3Menunace. Ilpeanoxkure Bo3MOXHBIH cocraB comd. OmnpefenuTe MOJNAPHBIE KOHIEHTPAIMM H
MAacCOBBI€ JIOJIH BEIIECTB B HCXOAHBIX PacTBOpax (IUIOTHOCTh paCTBOPOB MPUMHTE PaBHOM 1 r/mi).

3anaua 5. «Craphlii peakTnB»
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