[ n [ m [ v v T w T w Viil
{1 |H 1| NMepuoaunyeckas cucTema XMMHUYECKMX 3nemeHToB |He 2
1,00795 n 7] MeHneneeBa ’ 4,002602
sogopog i renmi
] 2 | L 3| Be 4| B 5| C 6 N 7010 8 |F 9 | Ne 10 -
6,9412 9,01218 10,812 12,0108 14,0067 15,9994 18,99840 | 20,179
nUTWA Sepunniui 6op yriepog a3or Kkuenopoa op HEOH
M) 3 |Na 11 Mg 12| Al 13| Si 14 |P 15| 8 16 | Cl 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 | 32,06 35,453 39,948
HaTpui MarHui AMOMUHWA | KpeMHMiA doctop cepa Xnop aprox
v|4]K 19/Ca 20 |Sc¢c 21| Ti 2 |V 23{Cr 24 |Mn 25| Fe 26 |Co 27 | Ni 28
39,0983 | 40,08 44,9558 47,90 50,9415 51,996 54,9380 55,847 58,9332 58,70
Kanui Kanbuwi ckaHaui THTaH BaHanwi XpoM mapraxey xeneso xobanet 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
meab LMHK rannvit repmMaHuin MbILbAK ceneH 6poM KPUNTOH
V|6 |Rb 37Sr 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
pyouanin CTPOHUMI WTTPUA UMPKOHUA HHMOOUA monubaeH TeXHeunn pyTeHui poani nannagmi
7 |Ag 47]Cd 48 | In 49{Sn 50 (Sb 51 |Te 52 |1 563 | Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KagMui MHGWIA onoBo Cypbma Tennyp won 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 183,85 186,207 180,2 192,22 195,09
ue3ui Gapuit naHTaH x ratpHuii TaHTan Bonbdpam | penun ocMui npnguit AnaTvHa
9 (Au 79 Hg 80 (Tl 81| Pb 82 |Bi 83| Po 84 | At 86| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222)
30Nn0T0 ') Tannun ceuHey BUCMYT NONOHUA acrar OH
Vii | 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]
¢paHuyui | paaui aKTuHuii xx | pesepopawi | AyGHuiA cnbopruit Gopui xaccui MefiTHepUn | napmiutagrui
11[Rg 11 Cn 112 113/ FI 114 115 | Lv 116 117 118
[272) [285] [289] {293]
peHTreHmin | konepuuumni hneposuii JTIMBEPMOpUA
* naHTaHouab!
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
140,1 140,9 144,2 [145) 1504 151,9 157,3 158,9 162,5 164,9 167,3 168,9 173,0 1749
uepuv npaseoamm | Heoaum | npometnin | camapun | esponwit | ragonuuuid | Tep6uin | aucnposuii | ronbmui | apbui TYNUA urTep6uin | moteuni
XX aKTUHOMALI
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]
TOPUIA__| NPOTaKTUHWA| ypaH HeNTYHui | nnyToHWUi | amepuumnin| Kiopui 6epknuii | kanudophuii | sliwreitiuin| depmuii | menpenesui | Hobenui | noypericuit
Paa akTMBHOCTU METannoB / 3IeKTPUYECKKA PAA HaNPSXKeHWH
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 yMeHblaeTca -
PacTBOPUMOCTL KMCINIOT, CONeit U OCHOBaHUA B Boae
VoHbi H* |NH4'|K* [Na® [Ag* |Ba?* [Ca?* Mg [Mn?*[zn?*|NiZ*{sn®*|Pb?*[Cu®* [Hg** |Hg.** [Fe** [Fe®* [AP* |Cr**
OH™ PiPIP|-|PIM|M|H|H[H|H]|H|H|-] - HiH|H|H
NO;~ plp|p|lPplPlPiP|P|P|P|[P|P]P|P|P|[-|P]P|P|P
F plplPplP|(P|M|{H|M|P|[H[PIP|M|P|-|M|M|HIM|M
cr pleplpi{Pp|lH|[P|{P|P|P|P|[P|[P|M|P|[P|H]|P|P|[P]|P
Br plpi{PlPp{H|P|P|P|P[P|P|P[M|[P|[M|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 p{P|P|IP|H|-|-|-|H|/H|HIH|[H]JH|H|H|H|H]|]-]~-
S0;* pPlPI|IPIPIMIM|{MIM|HIM|H|[-|H|-|-|~-]M|-]-]-
S04* p{plPpiPM{H|M|P|P|[P|P|P|H|P|IP|[M|P|P|P]|P
COs*" PlP|P|P/H|H|H]|H|H[H|[-]|-[H|-]|-]H]H]|=-]-]-
Si0s” H| - |P|P|H|H|H|H|H|H|H|-|H|=-|-]-]|H[=-]=-]-
PO.* plP{P/IPIHIH|H|H|{H|H|H|H|H|H]|H H H|IH|H|H
cHscoo [P| P P|PlP|P|P|P|P|P|[P|P|IP|P|P|M|[P|[P]|P]|P

P — pacreopumoe (6onbwe 10 r Ha 1000 r soab!)

H — nepacTtBopumoe (MeHbuie 0,01 r Ha 1000 r Boaw!)

M — manopacrteopumoe (ot 10 r go 0,01 r Ha 1000 r Boapl)
— — BELLECTBO pa3naraeTcs BOAON UNK He CyLLeCTBYeT
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Pacumpyiite cTpykrypy BemectBa C u ycnoBus ero oopasosanus u3 B.

Peaxia nmomydenus E u3z D (peakums Beitmuca-XumiMana) Obia oTkpeita B 1967 rogy SIOHCKHM
xuMuKkoM Mopura, a B 1972 neransHO HccinenoBana amepukannamu beiimicoM W XHUIMaHOM.
IIpennoxure MeXaHW3M MPOTEKAaHUS 3TOH PeakiiM M CTPYKTypy HHTepMeInuara, oO0pa3ylollerocs npu
B3auMozeHcTBIH MeTiiakpuiata ¢ DABCO.

Pacmmudpyiite ctpykrypy F.
IIpennoxwure ycnoBus norydeHus coeauaeHus H u3 ykcycHO#M KHCIIOTH, pacimudpyiite cTpykTypy L

Pacmmpyiire ctpykrypst J u H.
Kakoe rerepomuknudeckoe coequnenne K nomyuaerca npu peakiuu J ¢ aMMHaKOM?

3agaua 2. «Karnon- He 6amn3Hen » (20 6annnoB)

Hornent Cepreit Muxaiinosud oueHb OOHAENICA Ha LIKOJBHHKOB, KOTOPHIE B NMPOILIOM TOAY daXe He
IIBITAINCh PEHINTh 3a/1a9y «KaTHOH OGJIM3HEI M II03TOMY NpHAyMal elie OOHY 3aJady Ha ONpenecHHEe
HEH3BECTHOTO KaTHOHA: v

IOHBH! XxMMHK Hamien Ha MOJIKe 6aHKY CO CTEPTOH HaAMMCHIO «... HOOUA». MaccoBas o4 ifoaa B 3ToM
coequHEeHUn cocTtaBisieT 58.2%. BemecTBo HMeno coneoOpasHyo NpHpOXY, OBUIO THIPOCKONMHYHO H
XOpOIIO paCTBOPHMO B BOJ€, HO HEPACTBOPUMO B HEMONAPHBIX OPraHU4YeCKUX pacTBOPHTEIAX. BoaHbri
pacTBOp COCAMHEHUS HUMEN KHUCIYIO yi0. Temnepatypa IUIaBICHHS BEHIECTBAa cocTaBMia 136 oC,
IIpu noGaBnenuu ero k pacrBopy I ﬁ%a Kajlisl pacTBOp OKPAacHJICS B 3€JI€HbI LBET M MOSBIICA
3anax roppKoro MHHJAAJIS BCIECACTBHE 00pa30BaHHA COCIUHECHUA, B KOTOPOM MaccoBas JIOJIS DJIEMEHTa,
otkpeitoro K. Illeene u HesaBucumo ot Hero k. [Ipuctiam, cocraBnger 15.1%. Ilpu BocCTaHOBIEHHH
HCXOJHOTO OpoMHZIa aTIOMOTHIPHIIOM JMTHA OOpa3yloTCsd ABE CONHM H HECMEIIHMBAIOIIAACA C BOHOM
TIpo3padHast XKHIKOCTH C TeMIepaTypoii 3amep3anus -80 °C u temneparypoit xkunenns 116 °C. Maccosas
IOJIA yriepoja B 3ToHM xuakocTd coctraBier 91.3%. Omnpenenure CTpO€HHE COENHHEHHSA, €CIH
M3BECTHO, 9TO KATHOH HE COIEPXHT aTOMOB METajLIa. 3aluIIMTe ypaBHEHHUs peakiuii. Kakoit npomnecc
MMPOMCXOIUT NPH pacTBOpeHHH BemiecTBa B Boje? Ilo kakoil mpuumHe cTaOwieH AaHHBIH KaTHOH?
IpuBenure CTPYKTYpHY:0 (OpMYJy aHHOHA, CTAaGHILHOTO IO TOM K€ CaMoOdl IPUYHMHE, YTO H
HEU3BECTHHIN KaTHOH?

3agaqa 3. «{wanngp» (20 6a10B)

I'epMeTHUHBIH DWIMHAD ¢ BHyTpeHHHM pamuycoM 10 cM u BbicoTO# 10 cM pa3meneH Ha IBe 4acTH
TOHKO}H IEeperopoiko, MIOTHO NpHIEralonied K CTeHKaM IWIMHIpa M CBOGOJHO mepeMernaronierics
BHYTpH ero. B mpaByio 4acTh IMIMHApa NOMeIIEH HEOH, a B JieBylo 60 T TBepIOro NpoAyKTa
B3aMMOJICHCTBHS M30BITKa HAIIATHIPS U OJIOBSHHOTO Macia (MaccoBas A0S XJIOpa B OJIOBIHHOM Maciie
cocraBifer 54.43 %). IIpenBapurensHo BO3ayX M3 06eHX uacTed ObUI TIIATeNbHO OoTKadaH. CHCTeMy
Harpenu a0 800 K. Onpenenure maccy HeoHa, TOMEIIEHHOTO B JIEBYIO YacTh M KOJIMYECTBO BeIIECTBA
TBEPJIOr0 IPOAYKTa, OCTaBlleecs B KOHAEHCHUPOBaHHOM (ase, ecM H3BECTHO, YTO IEPETOPOJKA
HAXOMUTCA HAa PAacCTOSHMM 7.5 CM OT JIEBOro Kpas LWIHHApA. 3aBHCHMOCTb KOHCTAHTHI PaBHOBECHS
TEPMHYECKOrO YIIOMSAHYTOTO BHIIIIE TBEPAOTO BEMIECTBA OT TEMIIEPATYpPhl BHIpaKaeTcs YPaBHEHHEM:

ILn K =-(61066/T) + 83.32

Kak n3MeHHTCA MOJI0XKEHHE MEPErOPOIKH, €CIIH TeMiepaTypy noHu3uth Ha 50 K? OtBer moareepaure
pacdeTamu.

3anaua 4. «KBaHTOBBIE TOUKH» (20 6annoB)

Cpeny MHOTOYHCIICHHHRIX THIIOB HAaHOMATEPHAIOB OJJHHM H3 BRXXHEHIIMX SABJITIOTCA TaK Ha3bIBacMbIe
K6aHmMoGele Mmoyku — PparMeHTHl MPOBOJHHKA KM MOJYNPOBOJHHKA C pasMepoM, OIH3KHM K IHHE
BOJIHBI 37eKTpoHa. K TakoBHIM OTHOCSTCS, HalipuMep, HAHOKPHCTAUIHI TEJUTypuaa KaaMus. J[md ux
NIPUTOTOBJICHHA B MHEPTHO# aTtMocdepe K BOOHOMY PacTBOPY XJIOPHAa KaaMHs JOOABISIOT BOXHBIH
PacTBOp TEJUTypHTa HATPHA M PaCTBOP OPTaHWYECKOTO COCAHHEHNA (HAaIPHMED, MEPKANITOATAHOA) IS
HpeIOTBPAIIEHHS arperayy YacTHII.

JU1s oy 4YeHHBIX HAaHOYACTHII MOJI0KEHHE MaKCHMyMa MOIIONICHHS B 3JIEKTPOHHBIX CIIEKTPaX 3aBHCHT
OT pa3Mepa 4YacTHIl. YBEIMYEHHE JAHAMETpa 4YacTHI[ NpPH YBEIHYECHHH TEMIIEPATyphl CHHTE3a
COIIPOBOX/IAETCSA CIEAYIOIIM CABHIOM IIOJIOCH ITOTJIONICHHS:

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

1) Hanummure ypaBHEHHE peaKIiy, JIe)Kalleil B OCHOBE CHHTE3a TEILULypPHAa KaJMus;

2) [Jns gero TpebyeTca NpPOBOAMT, CHHTe3 B HHepTHo# artmocdepe? Ilo Bo3MOXHOCTH
MPOHJLTIOCTPUPYHTE OTBET YPABHCHHEM PEAKIIMH.

3) Ouenwure auameTp HaHodacTHIl npu 60 *C;

4) Kak H3BECTHO, B pacTBOpPE IPOHUCXOAUT MOHOMOJEKYJSApHas axcopOumms MOJNEKyJl THOJIA Ha
MOBEPXHOCTH HAHOYAcTHI. BO CKOJNBKO pa3 M3MEHHMTCS KOJIWYECTBO COpPOMpOBAHHOrO THONA IIPH
H3MEHEHHH TeMIIepaTyphl cunTesa ¢ 22 °C no 70 °C?

5) BMecTo MepKanTo3TaHONAa MOXET ORITh HCIIONB30BaH W AoaemmiTHol. B kakoi dopme oH Oyner
IPHUCYTCTBOBAaTh B pacTBOpe?

3axaua 5. , (20 6a10B)

Ha cxeMe npuBeieHB HEKOTOPHIE PEaKIIMH COCAUHEHUH MeTauia X B HU3KHMX creneHsax okucieHud. Ilpu
B3aumozaeicTeuu ranoreHuaa X (o(X) = 17,80%) ¢ u36sITKOM MO “@Kcm[a yTiiepoAa oA JaBICHHEM B
npucytcTBud LiAlH4 o6pa3yercs 30710THCTO-XKENTOE JIETydee COETUHEHHE A (TeMIepaTypa IUIaBICHUSA
154 °C, o(X) = 28,21%), 1OTHOCTH NapoB KOTOPOTO 110 BO3AyXy paBHa 13.45.

OxucneHne A SKBHUBaJICHTHHIM KOJIMYECTBOM MOJIEKYISPHOTO HOJAa NPHBOAMT K 0Opa3oBaHHIO
coemuHens B (o(X) = 17,08%), xoropoe npu mHeOompmom HarpeBanuu nepexogutr B C (o(X) =
18,71%). C npeBpauraetca B B mpu JieiicTBUH MOHOOKCHAA yriepona noj naBienueM. Coenunenue B
TakXKe pearupyer ¢ KHUCIOTaMH H oCHOBaHwsaMH JIsionca. C TpHUXJIODHIOM AIIOMHHHA B NPHCYTCTBHH
CO non maBnenueMm obpasyercsa coemuaenue D (o(X) = 11,38%), a npu neiicrBuu Tpudenundocpuna
Ha B nocnenoBarensHo oOpa3sytorca coequHenus E u F (o(X) = 7,46%).

BoccraHoBlleHHE A amaisraMoit HaTpus NMPUBOIUT K oOpasosanuio coeauHeHus G (o(X) = 25,23%),
KOTOpOe npu AeicTBuu GochopHOit KHCIOTH MOXKET OHITh epeBeneHo B coequnenne H. H pearupyer ¢
tpudperundpocpurom ¢ obpazoBanmem I ((X) = 12,79%). MonekynsapHele Macchl KaTHOHa B
coequHeHuu D u annoHa B coeauHeHuy G orimyarorcs Ha 28 a.e.M.

Unentupummpyiite coeaunenuss A-I, ecnmu wm3BectHo, uyro BemectBa A, B, E u F sBmtores
MOJIEKYJIApHBIMH KoMIUlekcaMu. Hamummte ypaBHeHus peakuuii. UeMy paBHa cTeneHb okucieHHd X B
coequHeHusX A, B, G? KakoBa cTpykTypa CoeAMHEHHS A U KpPaTHOCTH CBA3H X—X B 3TOM COEAMHEHHH?
OrBer aprymentupyiirte. Hapucyire crpykrypsl komiuiekcoB B, E u F. Bnepsrie coeauneHnme,
aHasorugHoe A, 6su10 nosrydeHo B 1890 r JIionBurom MoHIoM H3 okcuia Jpyroro meraiwia. [Ipusenute
YpaBHEHHE 3TOH peakiivu.
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