P [
[ ] m | ™V [ v [ v [ Wi Vil
Ij1|H 1] Nepuoanueckas cucTteMa XMMMYECKUX anemeHToB | He 2
B80L,0POA i renwii
il 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
nTHiA Gepunavii Gop yrnepon a0t Kkuenopoa prop HEOH
M| 3 Na 11 Mg 12| Al 13 Si 14 P 15| 8 16 | Cl 17 | Ar 18
2298977 | 24,305 26,98154 | 28,086 30,97376 32,06 35,453 39,948
HaTpwi MarHui AnIOMUHWA | KkpemHwii ¢ocdop cepa Xrnop aprod
wl|l4]|K 19/ Ca 20|[Sc 21| Ti 22 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
Kanuh - xanbywi CKaHAWH TUTaH BaHagui XpOMm MapraHey neneso xobanbt 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 LAHK rannvi repmaHni MblLbSK cenex 6pom KDUNTOH
V|6 |Rb 37 Sr 8lY 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
pyGuanA CTPOHUWA UTTpWid YMpKOHNIA HWobni monubaer TeXHeumi pyTeHWH poawii nannagui
7 |Ag 47]Cd 48 |In 49| Sn 50 Sbh 51| Te 52 |1 53 | Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KagMui MHANA OnoBo cypbma Tennyp Wof KCEHOH
Vi{i8|Cs 55 Ba 56]|La 57| Hf 72 Ta 73| W 74 |Re 75|0s 76 |1Ir 77 | Pt 78
132,9054 | 137,33 1389 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
ueaun Gapuv NanTaH x racoHud TaKwTan BOfibpam peHui OCMW npuawi nnarusa
9 |Au 79(Hg 80T 81{Pb 82 Bi 83| Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 2072 208,9 [209] [210] [222]
30n0TO pTYTh Tannui CBMHeY BUCMYT NONOHWH 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]
paHLmi papwi aKTuHwiA xx | pesepdropaui | AyOHwi cnboprnit Gopui Xaccuit MEATHEpUA _|AapMITaqTnin
11| Rg 111 Cn 112 113 FI 114 116 Lv 116 117 118
[272] [285] {289] [293] .
PEHTTEHNH | KonepHUumi ¢neposni nneepmopui
X naHraHouabl
Ce58{Pr 59 [ Nd60|Pm 61{Sm 62/ Eu 63|Gd 64| Th 65|Dy 66 | Ho 67| Er 68| Tm69 | Yb 70| Lu 71
140,1 140,9 144,2 [145] 150,4 151,9 157,3 158,9 162,5 164,9 167,3 168,9 173,0 1749
Hepui npaseogum | Heoaum | npometnin | camapwii | esponwit | ragonuumii | vepGui | aucnposwii | ronomui | 3pbwi Tynui wrTepbuid | nioteumii
XX aKTUHOUAB!
Th 90}{Pa 91{U 92i{Np 93 {Pu 94/|Am 95Cm 96|Bk 97 (Cf 98| Es 99| Fm100|{Md 101/ No 102{Lr 103
2320 | 231,0 238,0 | [237]) [244] [243] [247] [247] [251] [252] [257] [258] [259] [262]
TopHA | npoTakTuHui | ypaH HENTYHWiA | nnyToHui | amepnuwit| kiopwi Gepknui | kanudoprwia | aliHwTehnnii| dhepmuii | meHaeneswi | HoGenuiz | noypeHcuii
Psip akTMBHOCTH MeTannos / 3neKTpUYeckuil paa HanpsixxkeHnin
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 METANNOB YMEHbLIAETCA "
PacTBOPUMOCTL KMCIIOT, COMe# U OCHOBAaHMA B Boae
WoHbl H* [NHs'|K* [Na* |Ag® |Ba?* [Ca®*[Mg?*[Mn**[zn?*[Ni**|Sn**|Pb* [Cu®*|Hg**|Hg.**|Fe** [Fe®* |AI*" |Cr**
oW PIPIP|-|PIM|M{H{H|H|IH]|H]|H]| - - H{H|[H|H
NO3~ plepirlP|P|lP|P|P|{P|P|P|lP|PlP|P|-|P|P|P|P
F plPlPlP|lP[M|H|[M|P|HI|P|{PIM|P|-|M[M[H[M[M
cr plelplPrluiP|[PiP|P|{P|P|P|{M|P|PiH|[P|P|P]|P
Br- piplrlPp|H|lPlP|P|P|[P|P{P|[M|P|M|H|P|P|P|P
r plepiplplu|lP|P|{P|P|P|P|P|H|-lH|H]|P|-|P]|P
s p{Pp|lPlPIH{ -] -] -|H|H|/H|H[{H|H|H|H|[H|H]|-]-
S0s*” PlPIPIPIM|M{M|M|H{M{H|=-|H|-|-]-|M|-]-]-
S04 piPlPlP|IM|[H]|M|[P|P|P|P|P|{H|P|P|[M]|]P|P|P]|P
COs*" P(P[P/PIH|H[H|H|H|H|-|-]lH|=-]=-]H|H|-]-1]-
Si0s*” H{ - |P|{P|H|H|H|H|H]|H|H|]-|H|=-]|=-]-=-1H|=-]-]-=-
POs* PP |{PIPIH|H [ H]H HIH{HIH|H|HIH H H|HIH]|H
CHcoo [P| P (P|P|P|lPiP|P|P|P|P|{PIlP|P|{P|[M|P|P|P|P

P — pactsopumoe (Gonbuue 10 r Ha 1000 r Boabl)

H — nepacTteopumoe (meHbLue 0,01 r Ha 1000 r sofbl)

M — manopacteopumoe (ot 10 r go 0,01 r va 1000 r Boab!)
— — BELWEeCTBO pa3naraeTcs BOA0W UM HE CyLecTByeT
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3anaual : (20 6an0B)
OcyInecTBUTE LENOYKY mpeBpamenuii. [Ipemoxure aByXcTaauitHbI cnocob MOMTydeHHs COCAUHEHHSA
B u3 tonyona. Pacmudpyiite ctpykrypy BemectBa C u ycoBHs ero obpasosanus u3 B.
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Peaxkuusa nonmyuenus E u3z D (peakuus beitymmca-Xummmana) 6puta oTKpbiTa B 1967 rogy SIOHCKHM
xuMuKkoM Moputa, a B 1972 peranpHO McclnefoBaHa aMepukaHnaMu beinmcoM u XmUIMaHOM.
[pennoxuTe MeEXaHU3M NMPOTEKAHHA 3TOW peakUUH M CTPYKTypy MHTepMeIuara, oﬁpazyromerocsx IpH
B3auMozeiicTBUE MeTtwiakpunara c DABCO.

Pacum¢pyiite ctpykrypy F. o

Ipennoxute ycnosus nonydenns coenunenus H n3 chycnon KHCJIOTHI, pacmiu¢pyiite crpykTypy 1.
Pactmgpyiite crpykryps J u H.

Kaxkoe rereporuximueckoe coemuuenne K nonyqaercs npu peakuuu J ¢ MeTHIaMHHOM?

3agaua 2. «KaTHon- He OJM3HEN » (20 6an10B)

Houenr Cepreit MuxaitnoBud o4eHb OOHENCS Ha IIKOJIBHHUKOB, KOTOPBIE B IPOILIOM rofy JaXe He
OBITA/HCH PEIIUTD 3371ady «KaTHOH-O/IHM3HEN» M MO3TOMY NPHAYMal elle OAHY 3a/1a4y Ha olpelelIcHHe
HEM3BECTHOTO KaTHOHA:

IOHBI#H XuMUK Hamien Ha nojike 6aHKy CO CTepTOil HAJIMMCHIO «... XJIOpHA». MaccoBas mons Xjopa B
3TOM coeuHeHun coctasiieT 28.1%. BemecTBo HMeNo coieoOpasHyo IPHPOAY, ObUIO THIPOCKOMHYHO
H XOpOmIO pacTBOPHUMO B BOJE, HO HEPacCTBOPHMO B HEHOJAPHBIX OPraHHYECKHUX PpacTBOPHUTENX.
BOIIHBIPI pacTBOP COEJMHEHHS MMeE)N KHCIYIO peaknumio. TeMnepaTypa IUIaBJICHAS BENIECTBAa COCTABHIIA
102 °c. IIpu nobGaBneHHM ero K pacTBOpy HHXpOMAara Kajlds PacTBOpP OKpacCIICA B 3€JICHBIH LBET H
MOSIBUJICA 3allaX rOphKOro MHUHAAJA BCIEACTBHE 00pa3oBaHHA COCAMHEHHS, B KOTOPOM MaccoBas NOJA
anemenTa, orkpoitoro K. Illeene u mnesaBucumo ot Hero Jx. Ilpucrmm, cocraBnser 15.1%. Ilpu
BOCCTaHOBJICHHH HCXOHHOTO XJIOPHAA AQMOMOTHMAPHIOM JHMTHA oOpa3yloTcs [Be CONH W
HECMEMMBAIOMIAACA C Bo,uon npo3paumas KHAKOCTb C Temieparypoii 3amepsamma -80 °C m
TeMueparypoii kumeHus 116 C. Maccosas o yraepoja B 3TOH XHAKOCTH cocTaBiseT 91.3%.
Onpenenvre CTpOEHHE COEOMHEHHUS, €CIM H3BECTHO, YTO KATHOH HE CONEPKHT aTrOMOB MeTajula.
3anummre ypaBHeHHs peakumii. Kakoi mpoiiecc mpoHCXOJAT IpH pacTBOpeHHH BemecTBa B Boje? Ilo
Kakoi mpuiMHe cTabWien NaHHbIi xatuoH? [IpuBeauTe CTpyKTYpHYIO GOpPMYIy aHHOHA, CTaOMILHOTO
[0 TOM e CaMOii MPUYHHE, YTO ¥ HEM3BECTHBIN KATHOH?

3agaua 3. o (20 6anao0B)

JU1a Ka4eCTBEHHOTO aHaIN3a COAEpXKaIlleif HEKOTOpOe KOIHYECTBO Kpe30Jia CMECH CIIOXKHBIX 3¢upos X
H Y, 06pa3oBaHHBIX OFHMM CHHPTOM H JBYMS Pa3sHbHIMH OJHOOCHOBHBIMHM KapGOHOBBIMH KHCIIOTaMH,
TIPOBEJIH CIIEMYIONIHE SKCIICPHMEHTDL. [Topmio Takoit cmecu Maccoii 36 r obpaGotanu 16% pacTBopom
THAPOKCHIR Ha'rpnx Ha KONMYECTBEHHOE B3auMoeicTaue nomo 100 r pacteopa menoun, Takyio xe
TIOPIHIO MICXOIHOM CMECH Pa3JIeIMIA Ha JIBE PaBHBIC YacTH, NepBYI0 oOpaborami u36biTkoM GpoMHoi
BOZBI M mony4yuimi 34,5 r ocanka, a Bropyio obpaboranu u30BITKOM peakTHBa ToJUieHCa, BhIMABLINH
ocafoK OTQWIBTPOBANH H BHICYIIHTH, e€ro Macca cocraBmia 20,35 r. O6paboTka 3TOro ocamka
U36BITKOM COJISIHOM KHCIIOTH YMEHBIIaeT ero Maccy Ha 11,67%. YcranoBute cTpykTyphl 3¢pupoB X u Y
Y HalUIIATE YpaBHEHHUS ONMCAHHBIX PEAKLIMHA. !

3agaua 4. «KBaHTOBBIE TOIKH» (20 6anoB)

Cpeay MHOTOYMCIEHHBIX THIIOB HAaHOMATEPHAIOB OHUM M3 BaKHEHNIMX SBJIAIOTCA TaK Ha3bIBa€MBIC
K8aHMOoGble MOYKYU — (PparMeHTH MMPOBOJHHUKA I MOIYNIPOBOAHHUKA C pa3sMepoM, ONHM3KMM K JUIMHE
BOJIHBI 3JIeKTpOHA. K TaKOBEIM OTHOCSTCS, HaIpUMEp, HAaHOKPUCTALIIHI cejieHWAa Kammus. Jlnda ux
IOpPUTOTOBJICHHA B MHEPTHOH aTtMocepe K BOJHOMY pacTBOPY XJIOpHAA KaJMHs NOOABIIAIOT BOAHBIH
pacTBOp CelIEHUTa HATPHA U PacTBOP OPraHWYECKOro COSOUHEHHs (HaIpHMep, MEpPKANTO3TaHONIa) AJIA
IpeOTBPALCHUS arperayy JacTHIl.

JI1s OJTy4eHHBIX HAHOYACTHII ITOJIO)KEHHE MaKCUMYMa HOTTIOMIEHHS B SJIEKTPOHHBIX CIEKTpax 3aBUCHT
OT pa3Mepa 4YacTHL. YBeJIMYCHHE [IHaMeTpa 4YacTHI IPH YBEIMYCHHM TEMICPATyphl CHHTE3a
COMPOBOXAAETCS CACAYIOMIUM CABUTOM IOJIOCHI ITOTJIOMIECHUS:

1) Hanmummure ypaBHeHue peakiiny, JeXallel B OCHOBE CHHTE3a CEJICHUAa KaAMUS;

2) Jnsa dero TpebyeTcs NpPOBOAUTH CHHTE3 B HHEpTHOH armocdepe? I[lo Bo3MokHOCTU
IPOMJUIIOCTPUPYHTE OTBET YPABHEHHEM PEAKIIMH.

3) Onennte AAamMeTp HaHOYACTHI Ipu 60 °C;

4) Kak H3BECTHO, B pacTBOpe INPOUCXOAMT MOHOMOJIEKYJIApHas ancopOHus MoOJeKyld THOJa Ha
NIOBEPXHOCTH HaHO4YacTul. BO CKOJBKO pa3 HM3MEHHTCH KOJNHMYECTBO COpOHMPOBAHHOIO THOJNA IIPH
H3MEHEHHHM TeMIlepaTyphl cuntesa ¢ 22 °C jo 70 °C?

5) BmecTo MepKanTO3TaHOJIa MOXKET ObITh HCIONB30BaH U JOAeHWITHON. B kakoit ¢gopme oH Oyaer
IIPHCYTCTBOBATh B pacTBope?

3agaqa S. (20 6ann0B)

Ha cxeme mpHBeIeHBI HEKOTOPHIE peaklui coeTUHeHHH MeTauia X B HU3KHX CTENEHAX okucneHus. [1pu
B3aumoeiicTBun okcuaa X (o(X) = 76,86%) ¢ n36pITKOM MOHOOKCHA yriepoia mox AapieHueM 250
at™ obpasyercs 30JI0THCTO-XKENTOoe JeTydee coenuHeHne A (temneparypa miasierua 177 °C, o(X) =
57,06%), mIOTHOCTH MapoOB KOTOPOro MO BO3AYXy paBHa 12.5.

OkucineHHe A OKBHBAJICHTHBIM KOJNHYECTBOM MOJEKYISAPHOTO HOJAa NPHBOAHT K 0OOpa3zoBaHHUIO
coemquaenus B (o(X) = 41,06%), xoropoe mpu HebGompmom HarpeBaHuu nepexomut B C (o(X) =
43,76%). C npespawmaerca B B npu AeiicTBun MOHOOKcHAA yriiepoaa noj aaBineHueM. Coexunenve B
TaK)e pearHpyeT ¢ KHCJIOTaMH ¥ ocHoBaHusMu JIpionca. C TPHXJIOpPHAOM aMIOMHHHS B IPHCYTCTBHHU
CO non nasienueM obpasyerca coeauHeHue D (o(X) = 30,27%), a npu neiicteun Tpudenmipochuna
Ha B mocnenoBarensHo obpasyrores coequnenus E u F (o(X) = 20,2%).

BoccraHoBieHHe A amaibraMoif Hatpus OpuBoIHT K coemuHeHuio G (o(X) = 53,3%), koropoe npu
nmefictBuu  docdopHoit xucHOTHI MOoXeT ObiTh mepeBeacHo B coeauHesne H. H pearmpyer c
tpudenundochunom c obpazosanmeM I (o(X) = 33,16%). MonekynsapHbie Macchl KaTHOHa B
coemunenny D u annona B coequnenud G oTinyaiores Ha 28 a.e.m.

Unentnduimpyiite coequnenns A-I, ecnu u3BectHo, yro BemeciBa A, B, E u F ssumorca
MOJIEKYJIApHbIMH KoMIUlekcamu. Hamuminre ypaBHenns peakuuii. YeMy paBHa creneHp OKHCIECHHA X B
coequHeHHAX A, B, G? KakoBa CTpyKkTypa COCQMHEHUA A M KpaTHOCTh CBA3H X—X B 5TOM COeAMHEHHH?
OtBer aprymentupyiite. Hapucyiite ctpykrypsl komiuiekcoe B, E m F. Bneprie coemumHeHue,
aHanoruqHoe A, 6sut0 monydeHo B 1890 r Jiogsurom Monaom u3 okcuia apyroro Metauia. [Ipusenure
YpaBHEHHUE ITOH peaKUyu.

C
Ti{CO
PPh PPh;
B —»E _—_»F
AlCL
D
CO, ni6.
OCKB}I XT. 250 atm
Na/Hg
H;PO, _ PPh;
— H e

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