[ 7 m 7T v T v T vi T w Vil
11 (H 1| Nepuoguueckan cucTeMa XMMHUYECKUX IneMeHToB | He 2
1,00795 n N.MeH aeneesa 4,002602
BOOPOR T renwi
Il 2 | Li 3| Be 4B 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
JTINTHIA Gepunnuit 6op yrnepog asor KMcnopog drop HEOoH
i3 |Na 11| Mg 12/ Al 13| 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
HaTpWiA MarHusi ANIOMUHUA_ | KDPeMHMit toctop cepa xnop aprox
v| 4K 19/ Ca 20| Se 21| Ti 2 (Vv 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 KanbLUmi cKkaHawni TUTaH saHagui XpoMm MmapraHey xeneso kobanbt HuKesnb
5§{Cu 29Zn 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
menb LMHK rannwi repMaHuit MbILLBAK cenex Gpom MNTOH
V|6 |Rb 37 Sr 3B|Y 39| Zr 490 (Nb 41 {Mo 42 |Tc 43 |(Ru 4} Rh 45| Pd 46
85,4678 87,62 88,9059 91,22 92,9064 95,94 98,9062 101,07 102,9055 106,4
pySnamin CTPOHUMiA WTTpUA UMPKOHUW HYoGui monuGaeH TexHeLun PyTeHuit poavi nannagui
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 xagmni MHAWA onoso - | cypbma Tennyp von KCEHOH
Vi| 8 (Cs 55 Ba 66)|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
Leani BGapui JNiaHTaH x ragpHui TaHran BONnbgpam peHui OCMUHA upnauii nnaTuHa
9 |Au 79 Hg 80(TIl 81|Pb 82 |[Bi 83| Po 84 | At 85 Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
30n0T10 pryte Tanmmi CBUHeL| BucMyT NONOHWA acrar pagoH
Vil | 10 | Fr 87/ 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]
paHumin panwi aKTUHUIA xx | pesepdopani | AyGHWIA cnbopi Gopui Xaccui MenTHepwih | gapmwTagrui
11| Rg 111 Cn 112 13| Fl 114 1156 | Lv 116 117 118
[272} [285] [289] [293]
PeHTreHuin | konepHuuni hneposui NUBEPMOPUA
X nNaHTaHouawl
Ce58{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] 150,4 151,9 157.3 158,9 162,5 164,9 167.3 168,9 173,0 1749
epun npaseoavM | HeoguMm | npoMeTWn | camapuit | esponmii | raponuHmwiA | Tep6uii | avcnpoauit | ronbmuii | apbuit TYNUiA uTTepbuii | nioreuuni
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} [252] [257) [258] [259] [262]
TOpUA | NPOTaKTHHWA| ypaH HeNTYHWA | NNYTOHWiA | aMeprumia] Kiopuii Gepxnunin | kanudophuit | aRHWTENRHUA| depmuii | Menaeneswit | HoGenwit | noypencuii
Psap aKTUBHOCTY MeTannoB / 3aneKTpuYecKuit psa 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
aKTUBHOCTL METannos ymeHblLaeTCcA -
A PacTBOPMMOCTL KUCNOT, CONe’ U OCHOBaHWIA B BOAe
WoHbl H* |NH4'[K' |Na* [Ag®|Ba®* [Ca?*|Mg?*IMn**|Zn**|Ni**|Sn**|Pb**|Cu®*|Hg** [Hg2** |[Fe?* [Fe* |AIP* |Cr®*
OH~ PpiPIP|-|PIM|M|{HH]|JH|H]|H|H| - - |H|H]|H]|H
NO;~ plpP|P{PiP|P|P|P|{P|P|P|P|P|P|P|-|P|P|[P]|P
F P|PI|P/{P{P|M{H|M|P|H|{P|P|M|[P|-|M|M[H[M|M
cr plPiP|P|H[P|P|P|P|P|PlP|M|[P|[P]H]|P|[P]|P]P
Br- plP|P|P|{H|P|P|P|P|P|P{P|I[M|[P{M|H|P|[P|[P]|P
I PlP|P{P|{H|P|[P|P|P|P|P|{P|H|[-|H|H]|P|-|[P]|P
s pPlP{PIP|IH]|]-|~-]|]-1H|{H}JH|H|H|[H]JH|H|H|H]|-]-
S0;* P(PIPIPIMIMI{MIM|{H|M[H|-|H|-|-]-1M|-|-]-
S0 PP |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]|HI|H|-|[-|H[-]-[H]|H|[-]-]-
Si0s* H| - |P|IPIH|H|H|H|H|[H|H|-]|H|-]- - |H]-}1-1-
PO* P{P{P/IPIHIH{H|H|H|H|[H|H]|H|[H]|H H H|IH[H|H
CHcoo" |P| P |P|P|P|P|P|{P|P]lP|P|P|P|P|P|[M|[P|P|P|P

P — pacreopumoe (6onbwe 10 r Ha 1000 r Bogsi)

H — HepacTBopumoe (mexblie 0,01 r Ha 1000 r Boakl)

M — manopactsopumoe (ot 10 r go 0,01 r Ha 1000 r Boawl)
— — BelLeCTBO pasnaraeTcs BOAON UMK He CyliecTeyer
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BAPHUAHT 4

(20 6ann0B)

OmemeHT X 00pa3syeT ¢ KHCIOpOJIOM HECKOJIBKO OHWHAPHBIX COEAMHEHHH, HauOoliee H3BECTHEIMH
ABIAIOTCA A (MaccoBas fons antemeHTta X, ox = 50,0%) u B (0x = 40,0%). OnHako, CyIIECTBYIOT U
JApyrHe OMHapHBIE COCOHHEHHS dlleMeHTa X ¢ KucioponoM, Hanpumep, C (ox = 33,3%) u D (ox =
94,12%). YcranoBute cocras BemecTB A, B, C u D, Hapucyiite ux cTpykTypHbie dopmyisl. Onumure
XHMHYIECKHE CBO¥CTBa 3THX OMHapHEIX coenuHeHuil. Kakue emie GMHapHEIE COeIMHEHHSA 3IeMeHTa X ¢
KucnopoaoM Bam uzBectHbI?

3agaua 1. HenpuBbIdHBbIE MOJIEKYJIBI.

3agaua 2. Peaknnn 3j1eMenTa J. (20 6ann0B)

Peakinu HEKOTOPOro MPOCTOTO BeLIECTBAa J MOKA3aHEI Ha cxeMe. [IpeioxkuTe 1Ba MPOCTHIX BEMIECTBA,
YAOBJIIETBOPSIOMIMX YKa3aHHOH CXeMe, a Takoke Hanumute (popMyJIl COOTBETCTBYIOIIMX HM COe IUHEHUHA
A, b, B. Hanummure ypaBHEHHUS peakiuil, YKaKHTE YCIIOBHA HX MPoBeaeHNs. YTO MPOU30HIET, eClH A
pacTBOpHTH a) B Bole; 0) B BOOHOM pacTBOpe Imienoud; B) B kuciore? Hammmmre ypaBHeHHs
BO3MOJKHBIX peaKIyi.

1,(u36) D €]
3 — A

3agaua 3. «Hano» (20 6ann0B)

Cpeny MHOTOYHCIICHHBIX THUIOB HAHOMATEPHUAIIOB OAHHM H3 BaXKHEHIIMX SABIMIOTCS TaK Ha3hbIBa€MEIE
K6aHmo6wle moyku — (HpparMEeHTH NPOBOJHUKA HWIH MOJYNPOBOJHHUKA C pasMepoM, OMM3KMM K IUTHHE
BOJIHEI 3JIeKTpOHAa. K TaKOBBIM OTHOCATCH, HampHMeEp, HAHOKPHUCTAIUIBI TeUTypuaa kammusa. Jing ux
IPHTOTOBIEHH B HHEPTHOH aTMocdepe K BOAHOMY pacTBOpPY XJIOpHAa KaaMHs HOOABIAIOT BOMHBIM
pacTBOp TEIUTypHTa HATPHA H PacCTBOP OPraHUYECKOrO COeIUHEHHs (HANpHMEp, MEPKANTOATaHOMNA) IS
NPEIOTBPAIIEHUA arperaldy YacTHII.

JU1s nofy4eHHBIX HAaHOYACTHII TONOKEHUE MAKCHMyMa ITOTJIOMICHHS B 3JIEKTPOHHBIX CIIEKTPaX 3aBHCHT
OT pa3Mepa YacTHL. YBeIWYeHHE IUaMeTpa YaCTHI[ IIpH YBEIHYEHHH TEMIIEPaTyphl CHHTE3a
COIPOBOXKJIACTCSA CIEAYIOIMM CIBHIOM ITOJIOCHI ITOTJIOIIEHHS:

t, °C 10 22 30 40 50 60 70
A, HM 420 421 421 425 433 440 448
d, HM 3.09 3.09 3.11 3.25 3.40 ? 3.67



1) Harmmmute ypaBHeHHE peakili, JieKallel B OCHOBE CHHTE3a TEILTypH/Ia KaIMHs;

2) [Jina dero Tpebyercs NpOBOAMTH cHHTe3 B HHeprHoM atMocdepe? Ilo Bo3MOXHOCTH
IPOHJLUTIOCTPUPYHTE OTBET YPABHEHUEM PEaKIIUH.

3) Ouennre anametp HaHoyacTuy 1upu 60 °C;

4) B pacrBope NpPOMCXOAUT MOHOMOJEKYJSApHas axcopOIMs MOJEKyl THOJAa Ha MOBEPXHOCTH
HaHodacTHLl. Bo CKONBKO pa3 H3MEHHWTCS KOJIMYECTBO COPOHMPOBAHHOrO THONA IPH H3MEHCHHH
TeMmeparypsl cuntesa ¢ 22 °C mo 70 °C?

Mnsa cnpaexu: womans chepbl MOXET OBITH paCCYMTAHA [0 YPABHEHHIO S = 4nr?, o6BeM mapa CBA3aH ¢
PaInycoM COTJIaCHO COOTHOMICHHUIO: V = 4/ 3nr’

3agaua 4. «MuHepa» (20 6aanoB)

IIpu mpokanuBaHMH OECHBETHOrO MPHPOZHONO MUHEpala €ro Macca yMeHbmaerca Ha 26,87%, a
BBUICIISIONIMIACS TPOAYKT IMONHOCTHIO IOINIONIAETCS KOHIECHTPHPOBAHHOHN cepHO#t kucioroil. IIpoba
MHHEpajla OKpalllMBaeT IUIaMi B (HONETOBHIH HBEeT. MHHepan IONHOCTBIO PAacTBOPACICA B BOE,
oOpa3ys OecuBerHulif pacTBop. [Ipu nelicTBHM Ha pacTBOp MHHepala H3OBITKOM pacTBOPOB XJIOpHJA
cTpoHua, ¢ochara KarHa ¥ THIPOKCHIA KalHs, COOTBETCTBEHHO, BHINAAAIOT Oeiibie OCaAKH, MacChl
KOTOPEIX COOTHOCATCH Kak 6.34 : 1.51: 1. IlepBriii U3 0cagkoB HEPACTBOPHUM B KHMCIOTaxX, a BTOPOH H
TpeTHil MEPEXONAT B PacTBOp NpH 00paboTke KOHIIEHTPHPOBAHHOW a30THOU KHcnoTOH. Ompenenute
COCTaB MHHEpaJia, IPUBEANTE YpPaBHEHNA BCEX YKa3aHHBIX B yCIIOBHH 3aa9H PEaKIHi.

3agaua 5. «CTapblil peakTHB» ‘ (20 6ana0B)

Crynent HukuTa Hamien Ha nojike 2 CKISHKH ¢ HEU3BECTHBIMU pacTBopaMH 6e3 KpbIki. OH CIIpOCH y
naGopanTa, 9TO 3TO 3a PEAKTHBHI, @ TOT OTBETWI, YTO B TOYHOCTH HE IMOMHHUT, HIOMHHUT TOJBKO, YTO B
obeux GaHKaX HAXONATCS PacTBOPHI OMHOM M TOM K€ COJNH MIETOYHOrO METaia ¢ MaccoBOM Hoei
KaTHoHa 45.78% u oqHa U3 6aHOK CTOMT 3A€Ch HOBOJBHO AABHO, a Apyras HeAaBHO. B pacnopsbxeHun
Huxuts! oka3anuck Tonbko pactsop menoun (NaOH), a Taxoke M3BecTKOBas BOJa U COJIIHAs KUCIIOTA.
IIpu pobGaBneHMu K HEHM3BECTHBIM pacTBOpaM MIENIOYHM BHIMMBIX HM3MEHEHHMH He mpowmsonuio. Ilpu
JM00aBIEHHH KHCIOTHI K JIaBHO CTOSAIIEMY pacTBOpY BbLAENWICS ra3 0e3 mBera M 3amaxa, a IIpH
JMO0ABIIEHHH K CBEXKEMY pacTBOPY — ra3 He Bbiaemwica. Huxura oueHs yaMBHWICS M IPOBEN €IIe OAHMH
akcriepuMeHT. OH oToOpan no 100 Mn kaxaoro u3 pacTBOpPOB M ynapwi uX. Macca TBepaoro ocrarka B
mePBOM cliydae okazanach 10.68 r, a Bo BTopoM 7.68 r. TBepabie ocratku Hukura cCHOBa pacTBOPHUI U
00paboTalt pacTBOPHI H3BECTKOBO# BOzo#. B pesynsrare B iepBoM cirydae Bemano 14.94 r ocanka, a Bo
BTOopoM 11.94 r. OcraTkm nociue ynapuBaHus pacTBopoB HukuTa mpokaiini, B pe3yiabTaTe Macca OQHOrO
yMmeHbIImIach Ha 0.54 r, a BTOporo He U3MeHW1Iach. Brimapmme nocie 06paboTKH M3BECTKOBOH BOIOM
ocanku HukuTa Tak )Ke mpoKaJiui, B pe3yJbTaTe Macca OQHOro yMeHbOmwiach Ha 1,32 r, a Broporo He
u3MeHunach. IIpeanoxure BO3MOXHEIA cocTaB cond. Omnpeaenure MOMSPHBIC KOHHEHTpPAlMM H
MAcCCOBEIE JOJIH BEMIECTB B HCXOAHBIX pacTBopax (IWIOTHOCTh PaCTBOPOB NMPHMHTE paBHO# 1 r/mi).
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