[ ] m | W | V ] v | Vi Vil
1 |H 1| NMepuogmyeckan cuctemMa XMMUYECKUX anemeHTos | He 2
1,00795 n N.Men aeneesa 4,002602
8040POA ) renui
1} 2 | Li 3| Be 41| B 51 C 6 N 7|10 8 | F 9 | Ne 10
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 1é.99840 20,179
NUTUA Gepunnvi 6op yrnepoa asor KMCnopoa Prop HEOH
M| 3| Na 11 Mg 12 | Al 131 Si 14 P 15| 8 16 | CI 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HATpYA MarHui AMOMMHUA | KpemHWiA thocdop cepa xs10p aproH
V] 4 K 19/ Ca 20 (Sec 21| Ti 22 \"/ 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
kanui KanbUWi CKaHani TUTaH BsaHagun XpoMm mapravey xeneso xoGanst Hukens
5§ |Cu 29/2n 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
Megb LUHK rannwi repMaHvi MbILLIbAK ceneH 6pom KPUNTOH
V|6 |Rb 37 Sr 38|Y 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
pySuani CTPOHLMA UTTpUi _UMPKOHUIA . | HunoOuh monubgeH TexHeuui pyTeHwi poani nannagui
7|Ag 47|Cd 48| In 49| Sn 50 Sb 51| Te 52 |1 63| Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KanMmui nHANA OnoBo cypbma Tennyp vog KCEHOH
Vi| 8 |Cs 55 Ba 56]La 57| Hf 72 Ta 73| W 74 |Re 75|08 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
ueswi Gapwii NaHTaH x racpHwi TaHTan Bonbdpam peHwi oCMuiA NpUgnH nnarmHa
9|Au 79 Hg 80Tl 81 Pb 82 Bi 83| Po 84 | At 86| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] {210] (222}
3onoTo pTyTH Tannui cauHey BUCMYT NONOHWA acrar pago
Vil | 10 | Fr 871 Ra 88| 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}
DpaHLMiA panui akTunvi xx | pesepdopanii | AyGHuMA cuboprui Gopui xaccuin MeATHepwiH 2 TUA
11|(Rg 111 Cn 112 113 FI 114 1156 |Lv 116 117 118
[272] [285] [289] [293]
PeHTreHud | xonepHuumi ¢$neposui NNBEPMOPHA
X NaHTaHonAbi
Ce 58 Pr 59 | Nd 60§ Pm 61 | Sm 62/ Eu 63(Gd 64 | Tbh 65|Dy 66| Ho 67 Er 68/ Tm69|Yb 70| Lu 71
140,1 1409 1442 [145] 150,4 151,9 157,3 158,9 162,5 1649 167.3 168,9 173,0 1749
|_uepwi npaseoanm | Heogwm | npometnii | camapwii | esponui | ranonuHmniA | Tepbui | awcnposwi | ronomui | 3pGui TYNNA uTTepbuii | nioteumin
XX aKTUHOMA b
Th 90|Pa 911U 92|Np 93 {Pu 94/Am 95/Cm 96{Bk 97 |Cf 98 |Es 99{Fm100|Md 101|No 102|Lr 103
232,0 | 2310 238,0 | {2371 [244] [243) [247} [247) [251] [252] [257] [258] [259] {262}
Topuii | npoTakTuHui | ypaH HENTYHWA | nnyTOHWA | amepuymuii] kiopui Oepknuit_| kanudophuit | siHwTedHnd| pepmuin | MeHaeneBuii | HoGenui | noypeHcui
Psap aktuBHOCTU MeTannos / 3NexXTpUUECKUA PAL HaNPSHKEHUA
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
aKTUBHOCTb METaNNOB YMEHbLLUAETCA -
’ PaCTBOpHMOCTb KUCNOoT, CONied U OCHOBaHWNA B B8oae
Mombt H® [NHs'IK® [Na® [Ag” |Ba®" |Ca®"{Mg*[Mn**|Zn*"|Ni**[Sn**|Pb*"|Cu*|Hg**|Hg.**|[Fe** [Fe*" |AI** |Cr**
OH piP{P|-|{PIM{M|H|H|H|H|H]|H| - - H|H|H]|H
NO;~ pipiPiP|PlP|P|P|P|P|P|lPIP|P|P|-|P|P]|P]|P
F PlPpi{P{P|P|M|H[M|[P|H|P|PIM|[P|-|M|[M|[H|M|M
cr plp|pjP|HlP|P|[P|P|PlPIPIM|[PiP|[H]|P|[P|P]|P
Br plp|P|lP|H|P|P|P|P|P|lP|{PI{M|[P{M|H]|P|P|P]|P
r * |plP|p|PlH]|P|P|P[P|PlIP|P|H|-|H[H|P|z]|P]|P
s* pPlP|P|[PI{H|~-|~-]-]H|H|{H|{H|H|H[H|H]|H|H|-]-
S03* PIPIPIPIMIMIM{M|H|M|IH|-]H]-]|- - M| -]1-1-
S04 plPp|P|P|M|H|M|{P|P|P|P|P|H|P|P|M|P|P]|P|P
COs*” P|PIP|P|H|H|H]{H|H|H|-|-|H|=-]=-|H|H|=-]-]|-
Si0y” Hl - |P{P|H|H|H|H|H|H|H|-|H|-|=-]|=-|H|-]-]-=-
PO PIP{PIPIH|H}|H|{H]|H]| H|H|H|H]HIH H H|H|H|H
CHcoO™ |P| P |P|lP|P|{P|P|lP|P|P|P|lP|PiP|P|M|P|P|P]|P

P — pactsopumoe (Gonbiue 10 r Ha 1000 r soabt)

H — Hepacresopumoe (meHblue 0,01 r #a 1000 r Boast)

M — manopactsopumoe (o1 10 r o 0,01 r Ha 1000 r Boabl)
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BAPHAHT 1

\

3anava 1. Henpusbraubie Mostekyast. & OZ . % | (20 6ana0B)

Onement X obpasyeT ¢ KHCIOPOIOM HGCKOJ{BKO 6uﬂ{pnmx coequHeHU, Haubojee H3BECTHHIMH
ABIAOoTC A (MaccoBas gons anementa X, ox = 50,0%) u B (ox = 40,0%). OnHako, CyIIEeCTBYIOT U
Jpyrue OMHapHble coeAMHEHHs dMeMeHTa X ¢ KuciaopoaoM, Hampumep, C (ox = 33,3%) u D (ox =
94,12%). YcranoBure cocraB BemiecTs A, B, C u D, Hapucyiite HX cTpyKTypHBle GopMysl. ONHIIHTE
XHMHYECKHE CBOMCTBa 3THX OuHapHBIX coenuHenuil. Kakue eme GuHapHBIe coeMHEHHS 3neMeHTa X C
KucnopoaoMm Bam n3BecTHBI?

3apaua 2. Peakuun 31ementa 9. (20 6annom)

Peaxuyy HEKOTOPOTO MPOCTOro BEHIECTBA ) MoKa3aHbI Ha cxeMe. [IpetoXkuTe /iBa POCTHIX BEMIECTBA,
YJIOBJIETBOPSIONMX YKa3aHHOH cXeMe, a TAKKe HamuImuTe GopMyJIIbl COOTBETCTBYIOIIMX HM COCMHEHHH
A, b, B. Harmnumite ypaBHeHHs peakuuii, yKakKuTe yCJIOBUSA HX NpoBeleHus. Uto nmpousoiiner, ecimu A
pacTBOpHTh a) B Boae; 0) B BOJHOM pacTBOpe mmienoud; B) B kuciore? Hanmmmmure ypasHeHHs
BO3MOXHBIX peaKiui.

Cly(u36) 3 c]
Jd — A - b — B

3agaqa 3. «Hano» (20 6asnoB)

Kak n3BecTHO, HAHOTEXHONOTHH SBIAIOTCA OJHMM U3 HaubOosiee OBICTPO Pa3BHBAIOIIMXCA HAIpPaBICHHH
Hayku M TexHuku. IIpm 3ToM Bce Oonbimee BHUMAaHHE YAENAETCA CHHTE3Y H HCCIEIOBAHHIO
cdepuueckux OGumerammyeckux “core-shell” HaHouacTHm, T.e., HAHOYACTHIL, Y KOTOPEIX BHyTpEeHHee
PO COCTOMT M3 ATOMOB OJIHOTO, @ BHEIIHAA 060I049Ka — M3 aTOMOB JPYroro MeTaiia. K
PP v S R CX R 4
A) Uro takoe HaHOYacTHIA? &L~ MRt C
Ouennte pasMep chepHuECcKOll HAHOYACTHIBI, SAPO KOTOPOi COCTOMT W3 80 aTOMOB 30JI0Ta, a

obosnouka — u3 100 aromoB cepebpa. ILtoTHOCTS cepebpa npumute paBHoi 10500 KI/M’, a IUIOTHOCTB
3050Ta — 19320 kr/™. )

B) Ilpemnoxure cmoco® CHHTE3a CYCNIEH3WH, COACpXKAIICH TakWe HAHOYACTHIBL, C
HCIIOJIF30BaHHEM B Ka4eCTBE HCXOJHBIX ;?.uc(;_gzla Tce'rﬁaxnopoaypara HaTpus, JIsnuca, popMuaTa HaTpus,

& | Aully ‘ -
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(20 6ass10B)

Ilpu mpokanuBaHuM OGeCHBETHOro HPHPOJHOTO MHMHEpala €ro Macca yMeHslmaeTcs Ha 21,73%, a
BBIACISIIOIIMACS MMPOXYKT IMOJHOCTRIO HOIJIOINAETCS KOHIEHTPHPOBAHHOH cepHoii kucnoroi. IIpoba
MHHEpaJla OKpalIMBaeT IutaMs B ¢puoneroBbiit Ber. O6paboTka MHHEpalla KOHLIEHTPHPOBAHHOM CEPHOM
KHMCJIOTOM IIPHBOJMT K BEHIAENIEHHIO Fa3a, XOpOIIO pacTBOPHMOIO B BOJE M HE BbI3BIBAIOIIETO
TIOMYTHEHHsI H3BECTKOBOM BOJBl. MHHEpal MOJNHOCTBHIO PAcTBOPSAETCA B BOAE, 0Opasys OeclBETHBIH
pactBop. IIpu nelCTBHM Ha pacTBOp MHHEpaa H30bITKOM pacTBOPOB XJIopHaa Oapus H HHTpaTa cepebpa
BBINIAZIAIOT HEPACTBOPHMEIE B KUCIOTaX OeNbie OCaaKH, MacCHl KOTOPhIX COOTHOCATCA Kak 1.6 : 1, a mpu
JIeHCTBHM pacTBOpa INENOYM BHIIANaeT Oenslif ocaJoK, PaCTBOPHMEIA B KHCJIOTax, HO HE B H30OBITKE
menoun. Ilpn mpokanuBaHHE 3TOro ocanka ero Macca ymeHpmaerca Ha 31,03%. Onpeaenure cocras
MHHepaJia, [IPHBEIUTEe YPaBHCHHAS BCEX YKA3aHHBIX B YCIOBHH 3a/a4y peaxuml Kak Ha3bIBaeTcs 3TOT
MHHepan?

B» (20 6an10B)

Cryznent HukuTa Haies Ha HOJIKe 2 CKJISHKH C HEM3BECTHBIMH PacTBOpaMH 6e3 KphllukH. OH CIIpOCHI y
nabopaHTa, YTO 3TO 3a PEAKTHUBEI, & TOT OTBETHI, YTO B TOYHOCTH HE NOMHHT, IOMHHT TOJIBKO, YTO B
obenx GaHKaX HaXOAATCA PACTBOPHI OJHON H TOH )K€ CONH INENOYHOIO METajla C MacCoBOH XOINEH
KaTHoHa 42.1% u ofHa H3 0aHOK CTOMT 3[€Ch JOBOJBHO JaBHO, a Jpyras HeaaBHo. B pacnopsxenuu
HukuTh okasaiuchk Toibko pactBop menoyd (NaOH), a Takxke H3BeCTKOBas BOJA M COJISHAs KHCIIOTA.
Ilpu poGaBneHMM K HEH3BECTHHIM DPAcTBOpaM INENOYM BHAMMBIX HM3MEHEHHH He mnpousonuio. Ilpu
JOOAaBIICHHH KHCIIOTH K JaBHO CTOALIEMY pacTBOpY Bhiienwics ras 6e3 IBera H 3amaxa, a IpH
JIOOaBIICHHH K CBEXEMY PacTBOpPY — ra3 He BbeqwiIcs. HukuTa OYeHp YAMBHICA H HPOBEN €I0E ONUH
skcrepumeHT. OH oToOpan mo 100 M1 KaXXHOro U3 pacTBOPOB H. ymapuil HX. Macca TBepaoro ocratka B
nepeoM cirydae okasanach 4.96 r, a Bo BTopoM 3.28 r. Teepapie ocratku Huxmra cHOBa pacTBOpHI H
o0paboTail pacTBOpEI H3BECTKOBOM BOJIOi. B pesynbrare B mepBoM ciydae Bemano 35,10 r ocazaka, a Bo
BropoM 3.10 r. Ocrarku nocie ynapuBaaus pactsopoB HHkHTa nmpokamun, B pe3ynbTare Macca OQHOro
ymensmmunach Ha 0.18 r, a Broporo He u3MeHwIach. Bemasmue nocne 06paboTky H3BECTKOBOH BOJOH
ocaaxu HukuTa Tak e IMpOKaIHI, B pe3yibTaTe Macca ogHoro ymensumiacs Ha 0.88 r, a BToporo e
u3meHnunach. Ilpemnoxure BO3MOXHBIM cocTaB comd. OnpelenuTe MOJNSPHBIC KOHICHTPAMH H
MacCOBBIE JJOJH BELIECTB B HCXOIHBIX pacmopax (MIOTHOCTE PaCTBOPOB MPHMHUTE PaBHOM 1 F/MJI)
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