[ T wm T v v ] v T v Vil
|1 |H 1| MNepuoguuyeckas cuctema XMMHU4ECKNX anemeHToB | He 2
1,00795 n U.MeH aeneesa 4,002602
BOAOpOA e renvi
i 2 | LU 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
nmThiA Gepnnnui 6op yrnepog asor xcnopon prop HEOH
|3 (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
HaTpui MarKuii anoMUHUA | KpeMHMIA Gocop cepa Xnop aproH
V|4 K 19 Ca 20(|Sec 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 Kanbuui cKkaHani TUTaH BaHagwi XpoMm Maprael xeneso xobanbT HuKens
5§ |Cu 29(2n 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
Meas LIMHK rannui repMaHui MbILLLAK cenex Gpom KPUNTOH
V|6 |Rb 37 Sr 38|Y 39 Zr 40 [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
pybuani CTPOHUMA WTTPWiA UNPKOHWA HHOOWiA monubaeH TeXHeUWR pyTeHwi poawii 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 xagmuia MHAWA ONOBO cypbma Tennyp noa 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
uesni Gapui naHTaH x ragHui TaHTan Bonbgpam penwit ocmui npuawi nnaruHa
9 |Au 79 Hg 80 (Tl 81{Pb 82 | Bi 831 Po 84 | At 86| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
301010 pTyTH Tanni CBUHEU BHCMYT nonoHuA acrar pagou
Vi |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]
tpanuuii pagumit aKTuHuiA xx | pesepdopanh | AyGHuIA cnboprun Bopuit XacCuH MenTHepUin | papmwragrui
11| Rg 111 Cn 112 113 Fl 114 115 | Lv 116 117 118
[272) [285] [289] [293}
PEHTreHun | KonepHWUUWi ¢neposui nusepmMopui
X NaHTaHoOUALI
Ce58{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} 150,4 151,9 157,3 158,9 162,5 164,9 167,3 168,9 173,0 174,9
Hepun npaseoaum | Heoaum | npomeTui | camapuit | esponuit | raponunmuiA | Tepbuii | aucnposui | ronbmui | ap6ui TYnui wrTepbuih | nioteuun
XX aKTMHOMAbI
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]
Topui | npotakTutnii | ypan HeNTyHWit | NNyTOHWIA | amepuuuii| Kiopui Gepxmit | kanucopuit | sliHwTeRnni| hepmuir | mennenesui | HoGenui_| noypeticui
Psap akTMBHOCTM METaNnoB / 3NeKTPU4ecKuin pag HanpsxeHun
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 METasINOB yMEHbLIAETCH -
PacTBOPUMOCTL KMCAIQOT, CONEH U OCHOBAHMUIA B BO i i
WoHb H' |NH4'|K* [Na* |Ag* |Ba®* |Ca®*[Mg® {Mn**1Zn®*|Ni**[Sn** [Pb**|Cu®* [Hg? |Hg2** [Fe** [Fe®* |AI** [Cr**
OH™ piPIP|-{PIM|M|H|H|H|H|H|H]| - - |H|H|[H]H
NO;~ plpipipiP|{P|P|lP|P|[PlP|[P]P|P|P| -|P|P]|P]|P
F PP |P|P|IPIM{H|M[P|H|P|P|M|P|-|M|M|H[M|M
cr plp|p|{P{H]P|P|P|P|P|P|[P|[M|P|[P|{H]|PIP|P]|P
Br- plp|pP|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|P|PIP|H}-}|-|-{H|H|H|H|H{H]|H H|H|H|-]-
S05* plPIPIPIMIMIMIMIHIM|H| - ]|H|-|- - IM]l-1-1-
S04 plp|p{P{M{H{M|P|P|[P|PIP|[H|IP|P|M]|P|[P]|P]|P
COs* P|P|P|[P{HIH|H|H|{H|H|-|-]H|-|-|H|H]|-]|-]|-
Si0s*” H|{ - |P{P|[H|{H|H|H|[H|H|H|-|H|-|=-| - |H]=-]|-]|-
PO.* piP{P|IP HIH|H|H|H|H[H{H|H]|H]|H H H|H|H|H
CH,coO0” |[P| P |P|P|P|P|P|P|P|P|P|P|P|P|P|{M|P|P|P|P

P — pacresopumoe (6onbwe 10 r Ha 1000 r Bogel)
H — HepacTBOpUmoe (MeHble 0,01 r Ha 1000 r Boab!)

M — manopacteopumoe (oT 10 r go 0,01 r Ha 1000 r Boabt)
— — BelecTBO pasnaraeTcst BOAOW Unu He cyluecTsyeT
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BAPHAHT 3

3amaua 1 (20 6annoB)
OcyliecTBUTE LEMOYKy MpeBpamenuii. IIpeoxure qByxcraquitHbii criocod nmoxydeHHs coeMHeHns B
(c yxa3aHueM yCIOBHI peakuuii) U3 TOIIyona.
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Pacmmgpyiite ctpykrypy Bemectsa C u ycinoBus ero o6pa3zoBanus us B.

Peakius nomyuyenus E u3 D (peaxims beitmnca-Xunnmana) 6buta oTkpeita B 1967 romy sSHOHCKHM
XxumMukoM Moputa, a B 1972 neranpHO HccienoBaHa aMmepHKaHaMH beinncoM u XWIIMaHOM.
IIpennoxure MexaHH3M HPOTEKAHUSA TOH PEaKIUU W CTPYKTYPY HHTEpMEauaTa, o0pa3yromerocs mpu
B3aumoieiicTBun Mmetuiaakpuiara ¢ DABCO.

Pacnm¢pyiite crpykrypy F.
ITpennoxure ycnosus nomydeHus coeauaenns H U3 ykcycHo# kucnoTsl, pacmudpyiite crpykrypy 1.

Pacnm¢pyiite crpykrypst J 1 H.
Kakoe rerepouuiinaeckoe coequrenue K nomydaercs npu peakiiu J ¢ aMMuakom?

3anaua 2. «KaTHon- He O/1H3HEN » (20 6an10B)

Houenr Cepreit MuxaiinoBud o4eHbp oOHIeNCs Ha MIKOJIHHHKOB, KOTOpHE B NMPONLIOM Foy OaXe He
IBITAIUCH PEIIUTH 334a9y «KaTHOH 6Jm3Heu» U IIO3TOMY NpHAYMAJl €Iie ONHY 3a,uatly Ha ONpeAcICHHE
HEH3BECTHOTO KaTHOHA:

IOH=I xuMuK Hamien Ha noJyike 6aHKY CO CTepTOH HAAIMCHIO «... HOOuA». MaccoBas moins Hozaa B 3TOM
coequHeHHH cocTaBiieT 58.2%. BemecTBo uMeno comeobpa3Hyio mpHUpOAY, OBLIO MMTPOCKONHMYHO H
XOpOILO pacTBOPHMO B BOJIE, HO HEPACTBOPHMO B HENOJIIPHBIX OPraHMYECKHX pacTBopuTesisix. Boansii
pacTBOp CoeAMHEHHMA HMMEN KHCIyIo peakuuio. TemmepaTypa IUIaBlIeHUs BemecTBa cocTaBuna 136 oc,
Ilpu noGaBnennn ero K pacTBOPY AMXpOMaTa KM PacCTBOP OKPACHJICS B 3€JICHBIH IIBET U HOSBHIICS
3amax rOpbKOro MHHJAIA BCIEACTBHE 00pa3oBaHHs COSIHHEHUS, B KOTOPOM MaccoBas A0S JJIEMEHTAa,
otkphiToro K. llleene u HezaBucumo ot Hero Jx. IIpuctiu, cocrasnser 15.1%. Ilpu BoccTanOBICHUH
HCXOIHOTO OpOMHa AMIOMOTHAPHIOM JIMTUS OOpa3yloTcs JIBE CONH MW HECMEIMHUBAIOMIAACA C BOJOM
MpO3padHas )KUIKOCTh C TEMIIEpaTypoi 3aMep3anus -80 )Cu TeMIiepaTypoi kuneHus 116 9C. MaccoBas
JIONA yIiiepojia B O3TOM JXHIAKOCTH cocraBiseT 91.3%. Omnpenenure cTpoeHHE COEAWHEHHS, €CIH
H3BECTHO, YTO KaTHOH HE COAEPXKUT aTOMOB MeTallla. 3alMIIuTe ypaBHEHHs peaknumii. Kakoil mponecc
MIPOMCXOJUT IPH pacTBOpeHHM BemlecTBa B Boje? Ilo kako#t mpHYuWHE cTaOWiIeH NaHHBIM KaTHOH?
ITpuBenute CTPYKTYpHYIO (OpPMYITy aHHOHA, CTaOWJIBHOTO TO TOH JX€ CaMOi TpPHYHHE, YTO H
HEW3BECTHHIH KaTHOH?

3agaua 3. «[{uaungp» (20 6as10B)

I'epmeTnynblil WIMHAD ¢ BHYTpeHHUM paauycoM 10 cMm u Beicorod 10 cM pasieneH Ha IBe 4acCTH
TOHKOH IEPeropoJKoH, INIOTHO MPHIETAlomel K CTeHKaM IIUIMHAPA H CBOOOAHO mepeMeruaromleics
BHYTpH ero. B mpaByo HacTh HUIMHIpa INOMENIEH HEOH, a B JeBylo 60 r TBEpAOro IpPOLYKTa
B3aMMOAEHCTBHA H30BITKA HAIIATHIPSA W OJIOBIHHOTO Macia (MaccoBas JOJIA XJIopa B OJIOBSHHOM Maclie
cocraBnseT 54.43 %). IlpeaBapHTensHO BO3MYX M3 00€MX dacTeif GBUI TIATENHLHO oTKadaH. CHCTeMy
Harpemu Ao 800 K. Onpenenure MacCy HEOHa, IOMEMICHHOTO B JIEBYIO 9acTh H KOMUYECTBO BEIECTBA
TBEpAOTO NpOIAYKTa, OCTaBmieecs B KOHAEHCHPOBaHHOH ¢pase, eclnd H3BECTHO, YTO IEPETOPOAKa
HaXOJNUTCS Ha PacCTOAHMH 7.5 CM OT JIeBOro Kpas IWIHHApA. 3aBHCHMOCTh KOHCTAHTHI PaBHOBECHS
TEPMHYECKOT0 YIOMSIHYTOT'O BBIIIE TBEPJOTr0 BENICCTBA OT TEMIIEPATYPhI BEIPaXKaeTCS ypaBHEHUEM:
LnK = -(61066/T) + 83.32

Kak u3MeHHTCA MONO)KEeHHE NEPErOpOAKH, €ClId TeMIeparypy nmoHu3uTh Ha 50 K? OrBer noareepaute
pacueTaMu.

3ana4a 4. «KBaHTOBbBIE TOUKH» (20 6annoB)

Cpean MHOTOYHCIIEHHBIX THIIOB HaHOMaTepHaJIOB OHMM M3 BaXHEHNINX SABJMIOTCS TaK Ha3hIBacMble
K6aHmoGwle Mmouxku — (parMeHTHI MPOBOJHHKA MM MOMYHPOBOAHHKA C PAa3MEPOM, GTH3KMM K JUTMHE
BOJIHBI eKTpoHa. K TakoBEIM OTHOCATCS, HanpHMep, HAHOKDHCTAUIH Te/UTypHoa kagmus. Jlng ux
IIPUTOTOBJIEHHS B MHEPTHOH aTMocepe K BOAHOMY pacTBOpY XJIOpHIA KaaMmusa NOOABISAIOT BOAHBIH
PacTBOp TEIUTypHTa HATPHA U PaCTBOP OPraHHYECKOTO COEAMHEHMs (HampuMep, MEPKalTO3TaHONa) UL
TIPEJOTBPANIEHHS arperaly YacTHII,

JIn4 mosydeHHBIX HAaHOYACTHI] MOJIOKESHHE MAKCHMyMa NOTJIOWEHHA B JJIEKTPOHHBIX CIIEKTPaX 3aBHCHT
OT pa3Mepa 4YacTHI. YBEIHYEHHE IUaMeTpa 4YacTHI IpH YBEIWYEHHH TEMIEpaTyphl CHHTE3a
CONPOBOXKAACTCS CIEAYIOMMM CABUIOM TOJIOCH NOTIOIECHHUS:

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) Hanunmte ypaBHEHHE peaKiMH, JIeXKalled B OCHOBE CHHTE3a TEILIyPHIA KaaMHus,

2) Jns d9ero TpebyeTcs NPOBOAWTH CHHTE3 B HHEPTHOH aTMocdpepe? Ilo BoO3MOXHOCTH
NIPOUIUTIOCTPUPYHTE OTBET YPAaBHCHHUEM PEaKIHH.

3) Ouennre guameTp HaHodacTul npu 60 °C;

4) Kak u3BEeCTHO, B pPacTBOpe NPOHCXOAHT MOHOMOJIEKYJISIpHAas aJcopOLMsA MOJNEKyJ] THOJa Ha
MOBEPXHOCTH HAHOYACTHI. BO CKONBKO pa3 HM3MEHHTCS KOJIMYECTBO COPOHPOBAaHHOIO THOJA IIPH
H3MEHEHHH TeMIIEpaTypsl cunresa ¢ 22 °C go 70 °C?

5) BMecTo MepKamTO3TaHOJIA MOXET ORITh HCIOJB30BaH M JojenmwiTHol. B kakoi ¢opme on Oyner
MPHUCYTCTBOBAaTh B pacTBope?

3aga4a S. (20 6a/L10B)

Ha cxeme npuBeaeHE HEKOTOPHIE PEAKIMH COEAMHEHHH MeTayta X B HU3KUX CTeneHAX okucnenus. [Ipu
B3aumozeiicteum rajorenuaa X (o(X) = 17,80%) ¢ n30bITkoM MOHOOKCH 1A yTIepoa O/ AaBJICHHEM B
npucyrctBud LiAlH4 obpa3yeTcs 30J0THCTO-XKENTOE JIETydee CoeqMHEHHE A (TeMIepaTypa IUIaBICHHs
154 °C, o(X) = 28,21%), IIIOTHOCTH MapOB KOTOPOTO IO BO3AYXY paBHa 13.45.

OxucneHne A DKBHBAJICHTHBIM KOJHYECTBOM MOJIEKYJIIDHOIO HOAA MPHBOAMT K 0OOpa3oBaHHIO
coemurenns B (o(X) = 17,08%), xotopoe mpu HeOombmoM HarpeBanuu nepexomut B C (o(X) =
18,71%). C npepaiaercs B B npu neiicTBur MOHOOKCHIa yriiepona mox napieHueM. Coenunenne B
TaKXe pearupyer ¢ KHCIIOTaMH H OCHOBaHMsMH JIpiouca. C TPHXIJIOPHIOM alIOMHHHSA B IPHCYTCTBHH
CO nopx nasnenueM obpasyercsa coenunenne D (o(X) = 11,38%), a npu apeiictBun TpudeHundochuna
Ha B nocienosarensHo o6pasyrorca coequHenns E u F (o(X) = 7,46%).

BoccranoBienre A amanbraMoil HaTpHs MPHBOIMT K oOpasoBaHuto coemuHeHus G (o(X) = 25,23%),
KOTOpoe npu AeticTBun pocopHOi KHCIOTH MoxeT ObITh niepeBeneHo B coenunenne H. H pearupyer ¢
tpudenunpochusoM c¢ obpazoBanmeMm I (o(X) = 12,79%). MonekynapHele MacChl KaTHOHa B
coenuHeHud D u aHnoHa B coeiuHeHHH G oTIMYaloTCA Ha 28 a.e.M.

Wnpentudpuuupyiite coemunenus A-I, ecnu wusBectHo, uro BemectBa A, B, E m F sasnsrorcs
MOJIEKYJIIpHBIMH KoMILlekcamu. Hamuinure ypaBHeHus peakuuii. YeMy paBHa cTeneHb OKHCICHHA X B
coenuHennsx A, B, G? KakoBa cTpykTypa coeAMHEHHS A ¥ KPaTHOCTH CBsi3H X—X B 3TOM COCTHHEHUH?
OtBer aprymentupyiite. Hapucyiite crpykrypsl komiuiekcoB B, E u F. Bnepsoie coenunenue,
aHa;moruyHoe A, 66110 nomydeHo B 1890 r JIionsurom MonoM u3 okcuaa apyroro Meramwia. Ilpusenure
YPaBHEHHE 3TOH peaKIUu.
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