[ T m v v v Tow VI
| 1]|H 1| Mepnoanyeckan cucTemMa XMMUYECKUX 3neMeHToB | He 2
1,00795 ﬂ.M.MeH peneeBa 4,002602
BOAOPOA renui
il 2 | Li 3i 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 Gepunnui 6op yrnepopg asor Kkucrnopoa dTop HEeoH
it | 3 | Na 1M Mg 12 | Al 13| Si 14 P 15 (S 16 { Ci 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpui Mariui ANOMUHUA KDEMHUA p cepa XJ10p aprod
V|4 ]|K 19{Ca 20| Sc 21| Ti 22 \'J 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
Kanwi Kanbuwi cxaHawniA TATaH BaHanui XpOoM Mmaprasey xeneso koGansT 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
Menb LIMHK rannui repMaHui MbIULLILAK ceneH Gpom KPURTOH
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
pyouauni CTPOHLU# WTTPUi LIMPKOHUIA HUOBUiA MonubaeH TexHeuui PYTEHWA poawii 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 Kagmuit WHAMA 0noso Ccypbma Tennyp nuog KCEHOH
VI|8|Cs 55Ba 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 183,85 186,207 190,2 192,22 196,09
uesun Gapuii NaHTaH x ragHui Taxtan Bonbdpam penuii ocmuin vp1aui nnaruia
9 |Au 79 Hg 80 |T 81(Pb 82 Bi 83| Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
30M0TO pTyTh Tanmn cBuHeL BUCMYT nosnoHun 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]
dpanumin pagui aKkTuHuin xx | pesepdopanii | ayGHwi cuGoprni Bopuii Xxaccui MenTHepuit | gapmiuTanTuit
11| Rg 111 Cn 112 1M3[Fl 114 115 | Lv 116 117 118
[272] [285]) [289] [293]
PEHTreHUn | KomepHULWiA neposuit nvBEpPMOpUIA
X flaHTaHOMAb!
Ce58|Pr 59 [Nd60|Pm 61 |Sm 62| Eu 63| Gd 64 | Tb 65Dy 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
uepuv npaseogum | Heogum | npoMeTuit | camapuit | esponuii | ragormnunii | Tep6uin | aucnposui | ronbmui | apbui TYnun urtepbuin | nioreumnin
XX aKTUHOUAbL! :
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 | NpoTakTuHNiA| ypax HeNTYHUA NNYTOHWA | ameprumin| Kiopuin Gepknuin | kanudopHui_| IRHWTERHWIA| pepmuii | menpenesui | HoGenmi | noypeHcui
PAan akTUBHOCTU METannoB / aNeKTpUuYeckuin paa HanpaXeHun
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 METarnnoB yMeHblUaeTcA "
PacTBOPUMOCTb KUCNOT, _coneﬁ U OCHOBaHUit B Boge
WoHbl H' [NH.'[K* [Na* [Ag® [Ba®* [Ca”*|Mg®*[Mn**|Zn® |Ni**[Sn**|Pb**|Cu®*[Hg** |Hg2**[Fe** |[Fe* |AP*|Cr*
OH™ PiP{P|-|PI M|M|H|H|H|{HIH|H]| - - H{H|H|H
NO;~ pipP|P|P|P|P|P|P|P|P|P|P|P|P|P|-|P|P|P]|P
F p|P|P|{P|P|M|H|[M{P|H|P|P|M[P|-|M|M|H|[M|M
cr p{P|P|P|H|P|P|P|{P|P|P|{P|M|P|P|H]|P|P|P|P
Br- plP|P|P|H|P|P|P|P|P|P|P|M|P|{M|H]|P|[P|P|P
r plP|P{P|H|P|P|P|P|P|P|{P|H|-|H|H]|P|[-]|P]|P
s* P|PIP{P|H|-|-{-|H|H|{H|{H|H|H|{H|H|[H|H|-]-
S0,* P(P|PIPIM[M|M[M|{H|[M[H|[-|H|-|-| - [M|~-]-]|-
S0,* P|P|P|/P|M|H|M|P|P|{P|P|P|H|P|P|M|PIP|P|P
COs* PIPIPIPIH|IH|H|H]|H|H|-]-|H]-]- H H|-}|-1-
Si0s* H| - (PP HIH|{H|H|H|H|JH]|-]H]| -] - - H|-|-1]-
PO.* PP |PIPIH|H]|HI|H H{H| B|H|{H|HI|H H H|H|H!IH
CH,coO0" (P| P [P|P|PIP|P|[P|P|[P|P|lP|[P|P|P|{M]|P]P|P]|P

P — pacteopumoe (6onbiwe 10 r Ha 1000 r Boab!)
H — HepacTeopumoe (MeHbwe 0,01 r Ha 1000 r Bogbl)

M — manopacrteopumoe (ot 10 r go 0,01 r Ha 1000 r sogbr)
— — BELLECTBO pasnaraeTca BOAOW WM He CyllecTeyeT
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3anaua 1

BAPHAHT 1

(20 6annos)

OcyiiecTBHTE LIEMOYKY NpeBpanieHuii. [Ipeaioxure nByxcrafuiHbIH cioco6 MOXy4eHHus COCOUHEHHA

B u3 Tonyona. Pacmmdpyiite crpykrypy BemectBa C U ycitoBHs ero oopasobanus us B.
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Peakuusa nmomydenus E u3z D (peakiusa beitnmuca-Xwunnmana) 6pu1a oTkphiTa B 1967 rony smoHCKuUM
xuMHKoM Mopura, a B 1972 peranpHO HccneoBaHa aMepuKaHIaMu beimicoM u XWIIMaHOM.
Ilpennoxute MexaHU3M MPOTEKAHWS ITOH PEaKUH H CTPYKTYpy MHTepMeInuara, oOpa3ylomerocs npu
B3aumozeiicteuu Metunakpuiara ¢ DABCO.

Pacmmdpyiite crpykrypy F.
Ipemioxure ycnoBus noay4ueHus coeaqurHerus H U3 yKCyCHOM KHCIOTEI, pacumgpyiite cTpykTypy L

Pactmdpyiire crpykxrypol J u H.
Kaxkoe rereponuxmueckoe coenunenue K nomygaercs npu peakiuu J ¢ MeTHIaMHHOM?

3anauqa 2. «KaTHon- He OJM3HeI » (20 6a/L10B)

Houent Cepreii MuxaiinoBud oueHb 00HIENICA HAa IIKOJIHHHKOB, KOTOpPBIE B IIPOILIOM IOy AaXke He
IIBITAJIUCH PEHINTH 33/1a9y «KaTHOH-OJM3HEI» U MO3TOMY NMpHAyMall €llie OfHY 3aJady Ha ONpeAcIcHHE
HEH3BECTHOT'O KaTHOHA:

IOHmI xuMHK Hamen Ha HoJKe 6aHKY CO CTEPTOH HAAMMCHIO «... XJOpHI». MaccoBas Aons Xjopa B
9TOM coeHHEHHH cocTaBiieT 28.1%. BemecTBo HMeno cosieobpa3Hylo IpUpOAY, OELUI0 THIPOCKONHYIHO
H XOpOIIO pacTBOPHMMO B BOJE, HO HEPACTBOPHMO B HEMONAPHBIX OPraHHYECKHMX PacTBOPHUTEIAX.
Bomn,m pacTBOp COEIUHEHHA HMEN KHCIYIO peakuuio. TeMmneparypa IUIaBjIeHHS BEMECTBA COCTaBHIIA
102 °C. IIpn noGaBiieHHH €ro K pacTBOpPY AMXpOMaTta Kajlig pacTBOP OKPAacHJICA B 3€JICHBIH I[BET U
HOSBHIICA 3allaX TOPHKOTO MHHIAJIA BCICACTBHE 00pa3oBaHHSA COCAMHEHHA, B KOTOPOM MaccoBas JOJ
aneMeHnTa, oTkphiToro K. Ileene u He3zaBucumo ot Hero k. Ilpuctnu, cocrasmser 15.1%. Ilpm
BOCCTAHOBJIEHMH MCXOAHOIO XJIODHUAA AQMIOMOTHADHIOM JHTHA o0OpasyloTcd JBe COIH H
HECMEIMBAIOIIAACA C BOJOH IpO3pavHas JKHIAKOCTH C TeMmeparypoil 3amepsamms -80 °C u
TeMrieparypoil kuneHus 116 C. Maccosas momsa yriepoia B 3TOH >XHAKOCTH cocTaBnseT 91.3%.
Onpenenure CTPOEHHE COEAMHEHMs, €CIIM HM3BECTHO, YTO KAaTHOH HE CONEPXKHMT aTOMOB MeETajlIa.
3anumuTe ypaBHeHHs peakimid. Kakoil mpoliecc mpoHCXOOUT MpH pacTBOpeHHH BemecTBa B Boze? o
Kakoi npuuuHe crabuneH nanHbli katHoH? [IpuBenuTe CTPyKTypHYI0 GOpMyTy aHHOHA, CTAGUNBHOTO
IO TOM Ke CaMOH IMPUYHHE, YTO U HEM3BECTHHIN KaTHOH?

3agaua 3. «uamngp» (20 6annoB)

I'epMeTHyHBIH WIMHAP C BHyTpeHHHM paiuycoM 10 cm u Beicoroit 10 cM pa3jeneH Ha [Be 4acTd
TOHKOH MEPEropoJKOH, IUVIOTHO NpHIEralonied K CTeHKaM IWIMHApa H CBOOOAHO mepeMemaioniencs
BHYTpH ero. B oaHy yacts uunuHapa noMenieHo 4,88 r HeoHa, a BO BTOpyio 60 r TBepAOro nmpoaykra
B3aHMOJEHCTBUA U30BITKA HAIATHIPS U OJOBSHHOIO Maciia (MaccoBas J0JIA XJIopa B OJIOBSHHOM Maclie
cocraBigeT 54.43 %). IIpenBapurensHo Bo3ayx u3 o0eux yactell ObUI TmIaTeNbHO OTKadaH. CHCTEMy
Harpenu a0 800 K. Onpenenure paccTosHHE OT NEPETOPOAKH 0 OCHOBAHHH LIIMHIAPA H KOJIHYECTBO
BEIIECTBA TBEPAOTrO IPOAYKTa, OCTaBOIeecsi B KOHAEHCHPOBAHHOWH ¢ase. 3aBHCHMOCTh KOHCTAHTHI
PaBHOBECHST TEPMHYECKOTO Pa3IOKEHUS YHNOMSHYTOTO BBINIE TBEPAOrO BEIMIECTBA OT TEMIEPATYyphl
BBIpa)KaeTCsA YpPaBHEHHEM:

Ln K =-(61066/T) + 83.32

Kak u3MeHuTcs MOJIO’KEHHE HNEPErOPOAKH, €CITH TeMnepaTypy nonu3uts Ha 50 K? OtBer moaTBepaute
pacdeTaMu.

3agaua 4. <KKBaHTOBbIE TOUKH» (20 6anaoB)

Cpeli MHOTOYHCIIEHHEIX THIIOB HAHOMATEPHAJIOB OJHUM M3 Ba)XKHEHIINX ABILIIOTCS TaK HAa3bIBaeMEIE
K8aHmMoswle mouku — (pparMeHTHl MPOBOJHHKA WIH IOTYIPOBOAHHKA C Pa3MEpOM, OIH3KUM K IJIHHE
BOJIHEI 3JIeKTpoHA. K TakOBHIM OTHOCATCS, HampHUMep, HAHOKPHCTAUIBI celleHupa kammua. s mx
NPUTOTOBJICHHS B HHEPTHOM aTMocdepe K BOXHOMY pacTBOPY XJIOpHAA KaaMHS NOOaBIAIOT BOXHBIN
PacTBOp CeJICHHTA HATPHS U PacTBOP OPraHHYECKOTO COCAHHEHHs (HApUMEp, MEPKaTodTaHONa) JUIA

IIpCaOTBPAILICHHUA arpCraifiy 4acTHil.

I[JISI MOJIYYCHHBIX HAHOYACTHIL [TOJIOXKCHUE MAKCHMyMa MOTJIOINCHUS B JICKTPOHHBIX CIIEKTpaxX 3aBHCHT
OT pa3M€pa 4YacCTHII. VBenuueHnue AHaMeTpa 4YacTHI IIpH YBCIUYCHHHU TEMIEPATypbhl CHHTE3a
COIPOBOXKOACTCA CICAYIOUIHM CABUI'OM IIOJIOCHI IIOTJIOIICHH A

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

1) Hanuimmite ypaBHEHHE pEaKlvy, JICKamel B OCHOBE CHHTE3a CEIICHUAA KaIMHUS,

2) Hns uero TpeOyeTcs MNpPOBOOUTH CHHTe3 B HHeprHOH artMmochepe? Ilo Bo3MOXHOCTH
MPOHLTIOCTPUPYHTE OTBET YPABHEHHEM PEAKIUH.

3) Ouennre auamMeTp HaHodacTui npu 60 °C;

4) Kak H3BEeCTHO, B PpacTBOpE NPOHCXOAMT MOHOMOJEKY/SApHas agcopOLMs MONEKyl THOJNA Ha
MOBEPXHOCTH HAHOYACTHI. BO CKOJBKO pa3 HM3MEHHTCA KOJIMYECTBO COpOMPOBAHHOrO THONIA IIPH
H3MEHEHHH TeMIIepaTypsl cunTe3a ¢ 22 °C no 70 °C?

5) BMecTto MepkanTO3TaHONa MOXET OHITh MCIOJNB30BaH M JOACHMITHON. B kakoif ¢gopme on Oyzmer
IIPHCYTCTBOBATH B PacTBOpe?

3anaua S. ' (20 6annoB)

Ha cxeMe npuBeIeHE HEKOTOPHIE peakHH cCoeMHEHH MeTaiia X B HU3KMX cTeneHsax okucnenus. [Ipu
B3anMozeiicTBud rajoreanaa X (o(X) = 17,80%) ¢ u305ITKOM MOHOOKCH/IA YTJIEpOAA O/ JaBJICHHEM B
npucyrtctBuu LiAlH, obpa3syercs 3010THCTO-XKENTOE JIETYy4ee COEAMHEHNE A (TeMIiepaTypa IUIaBJICHHS
154 °C, o(X) = 28,21%), mj10THOCTh TAPOB KOTOPOT0 MO BO3yXy paBHa 13.45.

OxucieHne A SKBHBAICHTHHIM KOJMYECTBOM MOJIEKYJIIDHOTO HOAA TIPHBOAUT K 0Opa3oBaHHUIO
coequaenns B (o(X) = 17,08%), xoropoe mpu HeOonpmioM HarpeBanuu nepexoauT B C (o(X) =
18,71%). C npeBpamaercs B B npu neficTBur MOHOOKCHAA yriepona noj gaBieHueM. CoenuHenue B
TAKXKE pearupyeT ¢ KHCJIoTaMd W ocHoBaHHAMH Jlpionca. C TpUXJIOPHIOM alIOMHUHHA B NPHCYTCTBHU
CO non naenenuem oGpasyercs coenunerne D (o(X) = 11,38%), a npu neiictBuu Tpudermidpochuna
Ha B nocnenosarensHo o6pasytotcs coenunennd E u F (o(X) = 7,46%).

BoccraHoBnenne A aManbraMoii HaTpus NpUBOIUT K oOpasoBanmio coeauHeHus G (o(X) = 25,23%),
KoTopoe 1ipu AeicTBuu GhocHopHO# KHCIOTH MOXeT ObITh nepeBeicHo B coeaunenne H. H pearupyer ¢
tpudenmwndpochunom ¢ obpazoBanueM I (o(X) = 12,79%). MonekynapHble MacChl KaTHOHa B
coenuHeHud D u aHHOHA B coeauneHun G oTMUaoTcd Ha 28 a.e.M.

WUnertndpunupyiire coenuseHus A-I, ecnu wusBectHo, uro BemectBa A, B, E u F sasnsaiorcs
MOJIEKYJISIpHEIMHM KoMIUlekcaMu. HanmummTe ypaBHeHus peakuuil. YeMy paBHa cTeneHb OKHCIeHHSA X B
coemuHeHusx A, B, G? KakoBa cTpykTypa coenHeHHS A ¥ KpaTHOCTD CBA3H X—X B 3TOM COCIWHEHUHU?
Oteer aprymentupyiite. Hapucyiite ctpyxrypsl komiviekcoB B, E u F. Bnepsoie coeaunenmue,
aHanormaHoe A, 6su10 nomydeHo B 1890 r Jliogsurom Monnom 3 okcuia apyroro Meraiuia. [Ipusenure
ypaBHEHHE 3TOH peaKLHH.
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