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BAPHAHT 3

(20 6annos)

Onement X oOpasyer ¢ KHCIOPOAOM HECKONBKO OHWHApPHBIX COeAWHEHWH, Hamboiee H3BECTHBIMH
ABIIAIOTCA A (MaccoBas Ao dyieMeHTa X, ®x=42,86%) u B (0x=27,27%). OnHako, CynieCTBYIOT H
Ipyrue OuHapHBIC COEOMHEHHsA dieMeHTa X ¢ kuciaopogoM, Hampumep, C (0x=20,0%) u D
(0x=52,94%). YcranoBute coctaB BemiecTB A, B, C u D, Hapucyiite HX CTpYKTypHbIe (OPMYJIHIL.
Onummure XMMHYECKHE CBOHCTBa 3TMX OMHApHBIX coefuHEeHHH. Kakue eme OHMHapHBIE COEIMHEHHS

3agaua 1. HenpuBbIYHbIE MOJIEKYJIbI.

aneMeHTa X ¢ Kucinopoaom Bam ussecTHBI?

[ -7 w7 v T v T v T Vil
|1 |H 1| NMNepuoguuyeckas cucrema XMMUYECKUX anemeHToB | He 2
sogopon i renui
] 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
nnTHiA Gepunnuii 6op yrnepon asor Kucnopoa ¢$rop HeoH
{3 |Na 1|Mg 12]|Al 13| Si 14 P 158 16 | CI 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpwi Mariui AMOMUHWA__| KpeMHuA docop cepa XNop aprox
V|4 K 19/Ca 20 |Sc 21| Ti 2 |V 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 ckaHawit THTaH BaHauin XpoMm Mmaprasewy xeneso xo6anbt Hukenb
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
megb LUHK rannui repMaHuit MbILIbAK cenex Gpom KDUNTOH
V|6 |Rb 37/ Sr 3B|Y 39| 2Zr 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
pybuani CTPOHLUMA UTTpUiA LUMPKOHWA HUOGW#H monubaen TeXHeuwi pyTeHui poaui nannagui
7 |Ag 471Cd 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 KaAMWA HAWA ONoBO cypbMa Tennyp uoAa KCEHOH
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
uevit Gapuit NaHTaH x racpHni TaHTan BOnbdpam peHUA OCMUiA npuami nNaTuHa
9 Au 79 Hg 80| Tl 81(Pb 82 Bi 831 Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 2072 208,9 [209] [210] [222]
30N0T0 pTyTb Tannui CBUHey BUCMYT nOnoHWA acrar pagoH
Vil | 10 | Fr 87/Ra 83!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]
Pparnunin | pagwi akTuiui xx | pesepcdopauin | ayGHwi cuBopruit Gopuit xaccui MeATHepUit | aapMmuitaaTiii
11 |Rg 111 Cn 112 113| Fl 114 115 | Lv 116 117 118
[272] [285] [289] [293]
pPEeHTTEeHWA | konepHuumin dneposuit NIMBEpMOpUi
X NaHTaHougbl
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
140,1 140,9 1442 [145]) 150,4 1519 1573 158,9 162,5 164,9 167,3 168,9 173,0 174,9
uepui npaseoavm | Heoawm | npomeTwi | camapui | esponuit | ranonvHuit | Tepbui | aucnposui | ronbmui | apbui TYNWA wTTepbuin | noreuni
XX aKTUHOUAbI
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
232,0 | 231,0 238,0 | [237] [244] [243] [247) [247] [251] [2562] [257] [258] [259] [262]
TOpUiA__| NpOTaKTUHWNA | ypaH HenTyHu! | nnyToHui | amepuuuin| kiopui Geprnunit | kanugopHuit | afHwTednuii| depmui | Mengenesui | HoGenni_| noypexcui
Psin akruBHOCTH MeTanNoB / 3NeKTPUYECKU pAa HanpskeHUn
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 METannos ymeHbLaeTcs -
PacTBOpPUMOCTL KUCNOT, CONnen U OCHOBaHU B Boae
WoHbl H* [NH4'[K' INa* [Ag® [Ba®* |Ca®*|Mg?® IMn®*[Zn?*Ni**|Sn?*[Pb** [Cu®* |Hg** |Hg2** |[Fe** [Fe®** |AI** [Cr**
OH™ PIPIP|[-|P|IM|{M|[H|[H|H{H]H|H - H|HI|H|H
NO3™ plpPipP|P|P|[P|[P}P|P|P|[P|P|P|P|P|[-|P|P|P]|P
F PP [P|P|[P[M|H|M|P|IH|P|P{M[P|[-|M|[M|H|M[M
cr piP|P|P|H|]P|P|P|{P|[P|[P|{PI{M{P{PIHI|P|P|P|P
Br- P|P|P|P|H|{P|P|P|P|P|IP|{P|{M|{PIM|{H|P|[P|P|P
r P{P|P{P|{H|P|P|P|P|P|P|P|H|-|H|H]|P|-[P]|P
s pP|PI|PIP{H|-|~-|-|H]JH|H|H|H]|H]|H HIH|H|-]-
S0s* PplPIPIPIMIM[M|{M|[H{M|H|-|H|[ -] - - { M| -]-]-
S0.* plP|P[P|[M|H|{M|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|H|-]|-]-
Si0s* H| - |IP{P HIH|[H|H|IH{H|H|-|H]| ~] - - Hj-1-1-
PO,* PIPIPIP H|H|[H|H|H]JH|H|H|H]H]|H H H|H|H|H
CHco0™ |P| P |P|P|P|P|P|P|P|P|P|P|P|P|P|M]|P|[P]|P|P

P — pacteopumoe (6onbiwe 10 r Ha 1000 r sogwl)

H — HepacTBopuMoe (MeHbwe 0,01 r Ha 1000 r Bogbl)

M — manopacteopumoe (o1 10 r go 0,01 r va 1000 r soabi)
— — BeLLEeCTBO pasfiaraeTcs BOAOW UMK HE CyllecTsyeT

(20 6annoB)

Peaxniu HEKOTOPOTO MPOCTOro BelecTBa J MoKa3aHbl Ha cxeme. [Ipeanoxure 1Ba MPOCTHIX BEMIECTBA,
YIOBJIETBOPSAIOLINX YKa3aHHOH CXeMe, a TaKkXKe HAMUIIUTE POPMYJIE COOTBETCTBYIOLIUX UM COCAMHEHHM
A, b, B. Hanunute ypaBHeHHs peaklMii, YKaXXHTe YCIOBHA MX NpoBeeHus. UTo mpou3oigeT, eciu A
pacTBOpHTh a) B Boae; 0) B BOAHOM pacTBope mienodd; B) B kuciore? Hamummre ypaBHEHH:
BO3MOXHBIX PEaKIIHil.

3agauga 2. Peaxkunn yj1eMeHTa J.

F5(u36) 2 )
7?7 — A —— B ——— B

(20 6annoB)

Cpeny MHOTOYMCJIEHHBIX THIIOB HAaHOMAaTE€PHAJIOB OJHHM M3 BAXHEHINMX SABISIOTCH TaK Ha3hIBAEMBbIE
K8aHmMoBsle moyku — GparMeHTHl IPOBOJHHKA WIH MOJYIIPOBOJHHKA C pasMepoM, OJIM3KHM K JUIHHE
BOJIHEI 3JIeKTpoHAa. K TakOBBIM OTHOCATCH, HANpHMEp, HAHOKPHCTAUIHI celeHuga kaamusa. Jima wux
IIPUTOTOBJIEHHS B WHEPTHOH arMocdepe K BOOHOMY PacTBOpY XJIOpPHAA KagMHs HOOABIAIOT BOJHEIH
PacTBOp CeJICHHTa HAaTPHA M PACTBOP OPTraHHYECKOrO COCAWHEHHS (HapuMep, MEpKanTO3TaHONa) I
NpeOTBPAIICHHS arperayuy YacTHil.

JU1 moTydeHHBIX HAaHOYACTHIL MOJIOKEHHE MAKCHMyMa MOTIOIEHHS B 3JIEKTPOHHBIX CHEKTpax 3aBHCHUT
OT pa3Mepa YaCTHIl. YBEJIMYEHHE IHaMETpa YacTHI IpH YBEIWYECHHH TEMIEPaTypbl CHHTE3a
COIIPOBOXKAAETCS CICAYIOIIMM CIBATOM I0JI0CHI IOTJIOIIEHHS:

3anaua 3. «Hano»

t, °C 10 22 30 40 50 60 70
A, HM 420 421 421 425 433 440 448
d, HM 2.78 2.78 2.78 2.83 2.90 ? 3.03




1) Hammuinre ypaBHEeHHE peakiui, ISKallleil B OCHOBE CHHTE3a CeJICHHUA KaMuUs;

2) Jna dgero Tpebyercs HOpOBOAWTh CHHTe3 B HHepTHOH arMmocdepe? I[lo Bo3MOXKHOCTH
IMPOMUTIOCTPHPYUTE OTBET YPaBHECHHEM PEaKIIUH.

3) Ouenure quameTp HaHo4acTuIl pu 60 °C;

4) B pacTBOpe NpPOHUCXOAMT MOHOMOJEKYJSApHas aAcopOIHMs MOJEKYyl THOJAa Ha TOBEPXHOCTH
HaHo4acTHL. BO CKOJIBKO pa3 H3MEHHWTCS KOJIMYECTBO COPOMPOBAHHOIrO THOJA NPH H3IMEHEHHH
TeMIepaTypsl cunte3a ¢ 22 °C go 70 °C?

JIns cnpaéxu: mnomanp chepsl MOXKET GHITh PACCIMTAaHA N0 ypaBHEHHIO S = 4nr’, oGbeM mapa
CBSI33H C PaJHyCOM COITIACHO COOTHOmIeHHIO: V = 4/3nr’

3agaua 4. «Munepam» : (20 6annoB)

Ilpu mpoxanuBanuu OecLBETHOrO INPHUPOJHOTO MHHEpaja €ro Macca yMeHsmmaerca Ha 21,56%, a
BBIICNAIOIMACA MPOOYKT IMOJIHOCTBIO IOIJIOMIAeTCs KOHLEHTPUPOBAaHHOH cepHo#t kucioroit. IIpoba
MHHEpaja OKpalIHBaeT IUIaMs B OpaH)KeBBI I[BeT. MUHEpaJ MOJIHOCTBIO PacTBOPAETCH B BOJE, 00pasys
OecusetHrniii pactBop. Ilpm neificTBuM Ha pacTBOp MHHepana H30BITKOM pPacTBOPOB XJIOpHAa Oapwus,
rugpokcuna 6apus u ¢ocara HaTpHs, COOTBETCTBEHHO, BBHIIAJAIOT Oelible OCaAKH, MAacChl KOTOPHIX
cootHocsTess Kak 1 : 1.124 : 0.187. IlepBrri M3 ocaakoB B KHCIOTaX HEPAacTBOPHM, BTOPOH INpH
00paboTke KOHLIEHTPUPOBAHHOH COJIAHOH KMCIIOTOH PacTBOPACTCH YACTHYHO, TPETHH — PacTBOPAETCH.
Onpenenute cOCTaB MHHEpaia, IPUBEUTE YPABHEHUA BCEX YKa3aHHBIX B YCIIOBHH 3a/Ia4d PEaKIIHiA.

3agaua S. «Crapslii peakTuB» (20 6annoB)

Crynent Huxura Hamen Ha nojiike 2 CKISHKH ¢ HEH3BECTHHIMH PacTBOpaMH 0e3 KpIKH. OH CIPOCHN Y
nabopaHTa, 9T0 3TO 3a PEAKTHUBBI, & TOT OTBETHJI, YTO B TOYHOCTH HE IOMHHT, IOMHHUT TOJBKO, 4TO B
obeux 6aHKAaX HAXOMATCA PAaCTBOPBI OJHOH M TOH K€ CONHM HIEIOYHOrO MEeTajlla ¢ MacCOBO#M Hoieid
katuoHa 33.18% u onHa U3 6aHOK CTOMT 371€Ch XOBOJIBHO AABHO, a Apyras HeJaBHO. B pacnopsikeHuu
Huxutsl okasamuch Toiapko pactBop mienouu (NaOH), a Takke GaputoBas BoAa U COJSHAsA KHUCIIOTA.
Ilpu nobGaBneHMM K HEHU3BECTHHIM PACTBOpAM INENIOYH BHAWMBIX H3MEHEHHH He mnpomsonuio. Ilpu
JOOaBICHHH KHCIIOTHI K JaBHO CTOAIIEMY pAacTBOpY BBIOENWICA ra3 Oe3 I[BeTa M 3amaxa, a IpH
06aBIIEHHH K CBEXEMY pacTBOpy — ra3 He Bpigenwicsa. HHKHATa O4eHb YAMBWICSA M MPOBEN €Ile OOHH
skcriepumeHT. On otobpan mo 100 M kakgoro U3 pacTBOPOB M yHapui HX. Macca TBepAOro ocraTrka B
IepBOM cifydae okasanack 11.68 r, a Bo BTopoM 8.32 r. TBepasie ocrarkn Hukuta CHOBa pacTBOpHI U
obpabotan pacTBophl 6apuTOBOM BOJOH. B pesynnrare B mepBoM citydae Beimanao 35.52 r ocaaka, a BO
BTOpOM 27.60 r. OcTaTku mocie ynapuBaHus pacTBopoB HukuTa nmpokaiwi, B pe3ysibTaTe Macca O{HOTO
yMeHbIIHIack Ha 0.72 r, a BToporo He W3MeHHIach. Brimasmme mocie o6paboTku 6apuToBOM BOMOH
ocaaxu Hukura Tak e MpOKaJWiI, B pe3yjIbTaTe Macca OJHOTO YMEHBINMIACH Ha 1,76 T, a BTOpOro He
u3MeHunace. llpemnoxure BO3MOXHBEIM cocTaB coiav. Omnpefenure MOJSpHBIE KOHICHTPAIMM H
MAacCOBBI€ JIOJIM BEIIECTB B HCXOAHBIX pacTBOpax (ILIOTHOCTh PACTBOPOB MPUMHTE paBHO# 1 r/mi).
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