[ e om v v v VIl
{1 ]|H 1| Nepuoguueckas cucTeMa XMMH4ECKMX 3fieMeHToB | He 2
BOAOPOA, b renni
il 2 | Li 3| Be 4 _B 5{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
TMTHA Gepunnwi Gop yrnepog asor xnenopop ¢rop HeoH
ity 3 |Na 11 Mg 12| Al 13| Si . 14 P 15| 8 16 | ClI 17 | Ar 18
2298977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpWiA MarHui anioMUHWA | kpemHud octhop cepa Xnop aproH
vi4lK 19(Ca 20 |Sc - 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 68,70
Kanuin Kanbuui CKaHAWA . TUTaH BaHagni - XPOM mapraHey Keneso xobanbT HUKens
5|Cu 29{Zn 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
Meab LWHK rannui repmannn MbILLAK * cernex Gpom KpUNTOH
V|6 |Rb 37 Sr 38|Y 39| 2r 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
pybuauwia CTPOHUMWA WTTpuA LUPKOHUA HUOOWH wmonubaer TexHeyui pyTeHni pogui nannagwi
7 |Ag 47/Cd 48| In 49| Sn 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 Kaf\MKi UHANA 011080 cypbma Tennyp wos KCEHOH
Vi| 8|Cs 55 Ba 56]|La 57| Hf 72 Ta 73| W 74 | Re 75| 0s 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
yesun Gapui NaHTaH x ratbHui TaHTan BOfNbMOpPaM peuui OCMHiA puaviA nnarusa
9 |Au 799 Hg 80|TI 81i{Pb 82 Bi 83|Po 84 At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
30M0T0  *{ PTyTb Tannui cauHel | sucmyT NONOHWIH acrar pagoH
Vil |10 | Fr 87 Ra [ 88 Ac 89| Rf 104 Db 105|Sg 106 (Bh 107 |Hs 108 | Mt 109 | Ds 110
. -1 [223] "'([226]; [227) {261} [262] [266] [269] {269] [268] [271]}
b bpaHuyni | pagui’ aKTMHui xx | pesepcdopanii | ayGHwA - cuBoprui Gopui Xaccui meitTHepuiA  |aa) T
11{Rg 111 Cn 112 113['Fl 114 15| Lv 116 117 - 118
[272] [285] {289] [293]
PEHTTeHNI | KOnepHuLmMi hneposui NUBEPMOPUA
X naHTaHouabl .
Ce 581 Pr 59 | Nd 60| Pm 61 'Sm 62| Eu 63/ Gd 64 | Th 65|Dy 66 | Ho 67| Er 68| Tm69|Yb 70| Lu 71
140,1 140,9 1442 [145] 150,4 1519 157,3 158,9 162,5 164,9 167,3 168,9 173,0 1749
uepui npaseogvm | Heonum | npometni | camapui | esponni | ranonunui | tepOuih | aucnposwi | ronbmui | 3pbuis TYnui uTTepoui | nioteumin
. XX aKTUHOMAbI
Th 90|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
2320 | 2310 238,0 | [237] [244] [243] [247] {247} {251] [252] {257} [258] [259] [262]
TOpHiA NpOTaKTUHMiA| ypan HENTYHWH MAYTOHWIA | amepuumia| Kiopui Gepxnuii_| kanudopHui | sltwTeinunii] depmuii | meHaeneswuit | HoGenwik | noypeHcui
Psap aKktuBHOCTM METANNOB / 3NEKTPUYECKKWA PAA HANPFKEHNUA -
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 yMEHbLLAETCA "
PacTBOpPMMOCTbL KMCNOT, COMne’ M OCHOBAHWHA B Bofe
VoHbi H* [NH ' IK* [Na* |Ag® [Ba* |Ca®* [Mg®* |Mn**|Zn®* INi**|Sn®*|Pb**|Cu®' |Hg** |Hg:*"|[Fe** |Fe*" |AF* [Cr**
OH PIPIP|-| P I MIMIH|{H|H|H]|H]|H]| - - H{H|H|H
NOs™ plep|P|lP|P|P{P|PlP|P|P|P|P|P|P|~-|P|P|P|P
F plPp(P[P|P|[M|H[M|P|H|[P|[P|M|P|-|M|{M|H[M|M
.jer p{P|P|P|H{P|P|P|P|P|P|P{M|[P|[PIH|P|P|P|P
Br- piP|P|lP|H|P|P|P|P|P[P{P|M|P|M{H|P|P|P|P
r plrpip{PplHlP|{P|P|P|lP|PlP|HI-|H]H]P|-|P|P]
s PIPI{P|IP|H|-|-|-|H|{H|H|H|H|H]|H|[H]|H|H|-]-
S05* PlPIPIPIM[MIM|{M|H{M{H|-|H|-|~-]-[M]|-|=-1]-
SO+~ p|lP|P|P{M|{HIM|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]JH]|-|-1]-
Si0s*” H{ - |P{P{HIH|H|H]|JH|HJH|-1tH]| -] - - H|l-|-1]-
PO~ Pi{PIP{PIHIHIH|H|{H{H|H|{HIH]|H]|H H H|{H]|HIH
CHco0” |{P| P |P|P|P|lP|P|P|{P|[P|P|{P|P|P|IP|M|[P|P|P|P

P — pacrsopumoe (6onbuwte 10 r va 1000 r Bogb!)

H — HepacTeopumoe (Metblue 0,01 r Ha 1000 r sogb!)

M — manopacteopumoe (o1 10 r go 0,01 r Ha 1000 r Bogbi)
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3aKITIOYUTENBHBINA dTan
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I'opox, B koTopom npoBogutcs OnuMImMana ﬂ/lxﬂe
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BAPHAHT 1

3agaua 1. HenpuBbIYHbIE MOJIEKYJIbI. (25 6an0B)

Onement X oOpa3yeT ¢ KHUCIOpOJOM HECKOJBKO OHHAapHBIX COeAMHEHMif, Hamboliee H3BECTHHIMH
sBIAOTC A (MaccoBas Joia aneMeHTa X, ox = 50,0%) u B (ox = 40,0%). OnHako, CyIIecTBYIOT U
Ipyrue OMHapHBIE COCUHEHHA dMeMeHTa X ¢ KucnopoxoM, Hanpumep, C (ox = 33,3%) u D (ox =
94,12%). YcranoBute cocraB BemectB A, B, C u D, Hapucyiite ux cTpykrypHsie ¢popmyisl. Onummure
XUMHYeCKUe CBOMCTBA 3THX OMHapHBIX coemuHeHuil. Kakue eme OuHapHbIE COeIMHEHHA dlleMeHTa X ¢
KucinopoaoM Bam u3BecTHBI?

3amaua 2. Peaknun 3jeMenTa J. (25 6annoB)

Peakiinu HexOTOPOro MpOCTOro BEMIECTBA ) MOKa3aHbI Ha cxeMe. IIpetoxkuTe ABa MPOCTHIX BELIECTBA,
YZOBJIETBOPAIOIIUX YKa3aHHOH CXeMe, a TakKe HamuumuTe GOpMYIIbl COOTBETCTBYIOIIMX MM COCHMHEHMH
A, b, B. Hanunmute ypaBHEHHS peakidii, yKaXXHuTe YCIOBHS UX npoBejenus. Uto npousoiizer, eciu A
pacTBOpuUTh a) B BojAe; 0) B BOOHOM pacTBOpe ILIeNou4d; B) B kuciore? Hanummre ypaBHEHHS
BO3MOXKHBIX peaKIuii.
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3agaua 3. «HaHo» (25 6as10B)

Kak u3BeCTHO, HAHOTEXHOJIOTHH SBJIIIOTCA OXHUM M3 HauboJjee OBICTPO Pa3sBHBAIOMIMXCS HaIpaBIeHHH
Hayku u TexHukd. [Ipu 3TOM Bce Oonblice BHUMAHHE YAENAETCA CHHTE3Y M MCCIIEIOBAHHIO
chepuyeckux 6nme'rannnqqcmx “core-shell” HaHOYACTHI, T.€., HAHOYACTHII, Y KOTOPBIX BHYTPECHHEE
AJIPO COCTOUT U3 aTOMOB OJHOr0, a BHEMIHSAA 000J104Ka — U3 aTOMOB JJPyroro MeTajuia.

A) Uro Takoe HaHOYACTHIA?

b) Ouennre pasmep chepudeckoil HaHOUACTHIIBI, AAPO KOTOPO# coctouT M3 80 aTOMOB 30JI0Ta, a
obonouka — u3 100 atomoB cepebpa. ImotHOCTH cepebpa mpumute papHoit 10500 KI/M’, a IUJOTHOCT
30012 — 19320 xr/™’.

B) Ilpemmoxure crnocob® CHHTE3a CYCIIEH3MH, COAEpXamieil TakWue HAHOYACTHIBL, C
HCIIONB30BAaHHUEM B Ka4eCTBE HCXO/IHBIX BEIECTB TETpaxjiopoaypara HaTpus, Jianuca, opMuara HaTpus,
BOJIBIL.

s cnpasxu: 06beM 1apa CBA3aH € PaJUyCOM COIJIACHO COOTHONIEHHIO: V = 4/3n
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3agaua 4. «MuHepam» (25 6annoB) 6‘ aﬂ + }{ﬂ/ﬂ;’, + /i;, / 5 /& S /f + /f Y </ ﬂ//;

Ilpu npoxanuBaHUM OecIBETHOrO NPHPONHOTO MHHEpania ero macca ymeHpmaerca Ha 21,73%, a Ik /C a

BBUICJISIOIIHIACA MPOAYKT MOJHOCTBHIO IIOIJIOIIACTCS KOHICHTPUPOBaHHOH cepHoil kucnoroi. IIpoba /7 /’ dde //3’ Pﬂz{ me }D&‘/F

MHHEepajia OKpalIMBaeT ITaMs B ¢puoneroBpli neT. O6paboTka MUHEpala KOHIEHTPHPOBAHHON CEPHOM my He ¢ /( 5( a Wt{ C s %"W
KHUCJIOTOM NPHBOAMT K BBHICIEHHIO TIa3a, XOPOIIO pacTBOPHMOTO B BOJE H HE BBI3BIBAIOLIETO AT,

NOMYTHEHHs. M3BECTKOBOH BOAbl. MuHEpall MONHOCTBIO pacTBOpSETcs B Boje, obpasys GeciBeTHBIH A4) %

pacteop. Ilpu aeiicTBuM Ha pacTBOp MHHEpasia H3OBITKOM PacTBOPOB XJopujaa 6apus U HUTpaTa cepebpa — — Tl ‘d"‘w’ww WW J ’_
BBIIAJAIOT HEPACTBOPHMBIE B KHCJIOTaX Oenble 0CaJki, MacChl KOTOPHIX COOTHOCATCS Kak 1.6 : 1, a npu % . ;(,W /\w WWW”% '

JEHACTBHH PacTBOpa IIENOYM BhIagaeT Oenblif 0caJoK, PACTBOPUMEIH B KHMCIIOTAaX, HO HE B H30BITKE ( 4 _ Dbty
menoun. [Ipy mpokanMBaHMHM 3TOrO Ocajka ero Macca ymenpmaerca Ha 31,03%. Omnpeapenute coctaB f AM, ., WWT/""( rre/

MHHepasia, IPHBEOUTE YPaBHEHHA BCEX YKa3aHHBIX B YCIOBHH 3a/iaud peakumil. Kak HaspiBaeTCa 3TOT W =
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