i ] wm | W~ | VvV [ Vi [ Wi "V
11 |H 1| NMepuogmnyeckan cucTtema XMMHU4YECKNX anemeHTos | He 2
BOAOPOA e renui
] 2 | L 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
nNTHi Gepunnuin 60p yrnepog asot Kuenopoa ¢rop HeoH
M3 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
HaTPUA MarHwi anmoMUHUIA | KpeMHuit ¢hoccop cepa Xnop aproH
v|4|K 199 Ca 20 (Sc 21| Ti 2 |V 23|Cr 24 |Mn 25| Fe 26 [Co 27 | Ni 28
39,0083 | 40,08 44,9559 47,90 50,9415 51,996 54,9380 55,847 58,9332 58,70
Kanui Kanbumi CKaHaui TUTaH BaHaguii XpoM Maprasew xeneso xoBanbt Hukens
§(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 MbilbAK ceneH Gpom KPUNTOH
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
pyGuawnia CTPOHUMWA WTTPUA LIMPKOHUA HNMOGWA MonubaeH TexHeunn PYTEHWit _poauii nannanwi
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 xagmun uHaWiA onoso cypbma Tennyp von, KCEHOH
VIi| 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
uesui Gapuit NaHTaH x ragHui TaHTan Bonbdpam penwii OCMUIA vpuavia nnatuHa
9 |Au 79 Hg 80Tl 81(Pb 82 Bi 83| Po 84 | At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210} [222]
sonorto pTYTL Tannui cauHey BUCMYT NONOHUA acrar pagoH
Vit | 10 | Fr 87/Ra 88 |Ac S89jRf 104 |Db 105{Sg 106 |Bh 107 |[Hs 108 |Mt 109 |Ds 110
[223] [226] [227] [261] [262] [266] [269] [269] [268] [271]
dpaHumii | paguin aKTuHwii xx_| pesepdopawi | AyGHWA cubopruit Gopui Xaccui MeiTHepUit__|aapMwragTui
11| Rg 111 Cn 112 1M3(F1 114 115 | Lv 116 117 118
[272] [286) [289] [293]
pEeHTTeHWH | konepHUuwmi (neposuit neepMopui
X naHraHougbl
Ce 58 Pr 59 [Nd 60| 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] 150,4 151,9 157,3 158,9 162,5 164,9 167,3 168,9 173,0 174,9
uepwi npaseogum | neogum | npometwii | camapwir | eeponuit | ragonunuit | TepGuid | aucnposwii | ronbmuii_| 3pbuic Tynui wTTepoui | nioTeuni
XX aKTMHOWAbI
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)
TOpPWA | npoTakTuHwi | ypaH HenTyHWiA NAYTOHMIA | amepuLmii| KIOpUA Gepknuit | kanudoprmii | snHwTeRHwit| doepmuii | Mmengeneswit | HoGenwid | noypeHcui
Psaa aKTUBHOCTH METaNOB / 3NeKTPUYECKUi pAA HanpsKeHui
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
aKTUBHOCTbL METaNnNoB yMEHbLIAeTCA -
PacTBOPUMOCTL KMCIIOT, CONel 1 OCHOBaHWUA B Boge .
WoHbl H* [NH4*[K* [Na* [Ag*[Ba?* [Ca?*|Mg?* |Mn?*|Zn?*|Ni**|Sn? |Pb?*|Cu®* [Hg**|Hg2**|Fe** [Fe** |AI°* |Cr*
OH™ P{(P|IP|-|P{ M|M{H|H|H|H|H|H]| - - H|H|H|H
NO; plp|p|lPlP|P|P|P|lP|P|P|P|lP|[P|{P|-[P|P]|P]|P
F plpPp|P|P|P|{M|H|[M|P|H|P|P{M[P|-|M[M|H|MM
cr ple[PlPr|HlP|P|[P|P]lP|P|{P|[MIP|P|HI[P|P|P]|P
Br- plelplP|H|lP|P|P|P|P|P|{P|[M|P|M|H|P|P|P|P
I plP|P|lP|lH|P|P|lP|[P|P|P|P|H|-]|H|H|P]|]-|P|[P
s P|P|P{PIH|]-|-]-]H]|H|H|H|H]|H|H H{H|H|-]|-
S0,* PlP|P|PIM|M|M|M|{H[M|H|-|H|-}-]-[M|-]|-|-
S0 plpP|P|lP|M|{H|M|P|P|P|P|{P|H|P|P|M|P|P|P|P
CO5™~" Pl P|P{[P|H|H|H|H|H[H|-|=-IH|-[-]H|H|-]=-]-
Si0s* H| - |[P|P|H|H|H|[H]|H|H|H|-|H|-|-]-]|H|-]-]-
PO* Pl PI{P|P|H/H|H|H|H|{H|H|H|H|H|IH H H{H|H|H
CHscoo™ [P| P |P|P|{P|lP|P|P|P|P|P|P[P[P|{P|M|P|P]|P]|P

P — pactBopumoe (bonblue 10 r Ha 1000 r Boab!)
H — HepacTtBopumoe (MeHblue 0,01 r Ha 1000 r Boaw!)

M — manopacteopumoe (o1 10 r go 0,01 r Ha 1000 r Boab!)
— — BEL{eCTBO pasnaraeTcs BOAOW UNK He CyllecTByeT

VPTCKUI TOCYZIAPCTBEHHBIY YHUBEPCUTET
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BAPHAHT 5

3anaua 1 (20 6annoB)
OcymecTBATE NENOYKy NpeBpamienuii. [Ipeanoxure AByXCTaHHHEIA CHIOCO0 MOIyYeHHs COSAUHEHHSA
B (c yxa3aHHeM yCIIOBUH peakLinii) U3 TOIyoa.
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Pacumdpyiite ctpykrypy BemectBa C H ycinoBus €ro oopa3oBanus u3 B.

Peaxiis momyuenus E w3 D (peaxums beiumca-Xwiimana) Obita OTKpeiTa B 1967 roay SIOHCKHM
XMMHKOM Mopura, a B 1972 peramsHO wWcclenoBaHa aMepHKaHIaMu beitmucom u XuiMaHOM.
IIpemnoxure MexaHW3M MPOTEKAHHUA 3TOH pEaKIMM M CTPYKTYpPY MHTEpMeauaTa, oOpa3yromerocs mpu
B3auMojelcTBUH MeTHiakpuwiara ¢ DABCO.

Pacnmdpyiite crpykrypy F.
Ipemnoxute ycnosus nomydeHus coequaennd H U3 ykcycHo# KMCIOTH, pacmudpyiite cTpykTypy L

Pacumdpyiire crpykrypst J u H.
Kakoe rerepommimueckoe coeaunerne K nomyuaercs npu peakiuy J ¢ 3STUIaMHHOM?

3agaua 2. «KaTtnon- e 6/1M3Hen » (20 6an0B)

Jonent Cepreii MuxaiinoBuu odeHs o6maeics Ha MKOJIBHAKOB, KOTOPhI€ B MPOIUIOM IOy JaXe He
IBITAJIHCH PEIIUTD 33/1a9y «KaTHOH OJNM3HEID) U MOSTOMY MpHIyMal elie OAHY 3aady Ha OINpeJelicHHe
HEHM3BECTHOT'O KaTHOHA!

IOH=IT XUMHK HaIeNl Ha MoJike OaHKy CO CTEPTOl HAAIMCHIO «... 6poMua». MaccoBas mons Opoma B
9TOM coeauHeHHM cocraBisger 46.72%. BemectBo uMeno coneodpasHyr IpuUpody, ObLIO
TUTPOCKOIIMYHO M XOPOIIO pacTBOPHMO B BOIE, HO HEPACTBOPHMO B HEMOJAPHBIX OPraHHMYECKHX
pacTBOpHTENIX. BOMHBINA pacTBOp COEIMHEHMS HMEN KHMCIYI0 peakuuio. TeMmepaTypa ILIaBICHUS
BemecTBa cocTasmia 203 °C. Ilpu no6GaBneHuM ero K pacTBOpY AMXPOMAaTa Kajusi pacTBOpP OKpacwics B
3€JICHBIN LIBET M MOSBUIICA 3alax rOPHKOro MUHJAIA BCIEACTBHE 00pa30BaHUA COEOMHEHHS, B KOTOPOM
MaccoBas Jgons aneMeHTta, otkpeitoro K. Illeene u He3zaBucumo ot Hero JIx. Ilpuctim, cocraBnser
15.1%. Ilpm BOCCTaHOBIECHHH HMCXONHOTrO OpoMMIa aMIOMOTHIPHUIOM JIUTUS OOpa3yIOTCS OBE COJH U
HECMEIIHBAIOIIAACA C BOJOH MpO3padHast KAZKOCTH C TeMmeparypoii 3amepsanms -80 °C wu
Temneparypoit xunenus 116 °C. MaccoBas noms yriepoza B 9Toi KHAKOCTH cocraBiser 91.3%.
Onpenenure CTpOEHHE COCAMHEHHMS, €CIIH M3BECTHO, YTO KAaTHOH HE COAEPKHUT aTOMOB MeTallia.
3anumute ypaBHeHus peakuuii. Kako# mpomecc mpoHCXoauT nmpu pacTBOpeHHH BemectBa B Boae? Ilo
KakoH npuunHe cTabuieH naHHBI KaTHOH? IlpuBenute cTpykTypHyo GOpMyIy aHHOHA, CTAOMIBHOIO
IO TO# e caMOil IPUIHMHE, YTO H HEU3BECTHBIN KaTHOH?

3agaqa 3. «lwmanap» (20 6a10B)

I'epmeTnuHBli UMINHAP ¢ BHyTpeHHHM paauycoM 10 cM u BeicoToii 10 cM pa3znencH Ha ABE 9acTH
TOHKON IIEperopoAKoM, IUIOTHO INpHIIEralomel K CTeHKaM MWIMHApa W CBOOOJHO mepeMemniaroniercs
BHYTpH ero. B mpaByio yacTs muinHIpa nmomemeHo 4,88 r HeoHa, a B JieBylo 60 T TBEpAOro MpoayKTa
B3aUMOZCHCTBIA M30BITKAa HAIIATHIPA U OJIOBIHHOIO Macia (MaccoBas JION XJIOpa B OJIOBSHHOM Macliie
coctaBisieT 54.43 %). IIpensapurensHo Bo3ayx u3 oOeux vacreit Obul THiaTenbHO oTKadaH. CucreMy
Harpenu 10 HEKOTOpo# TemmepaTyphl. OnpefenuTre TeMIepaTypy, X0 KOTOPOH Harpeid CHCTEMY H
KOJIM4ECTBO BEILIECTBA TBEPAOTO MPOAYKTa, OCTABIICECH B KOHACHCHPOBAaHHOM (pase, eClIH H3BECTHO, YTO
NEPEropoaKa HAXOAWUTCA HA PACCTOSHUHU 7.5 CM OT JIEBOTO Kpas MWIMHIApA. 3aBUCHMOCTh KOHCTAHTHI
pPaBHOBECHS TEPMHYECKOTO Pa3lOKE€HHS YNOMSHYTOTO BBIIIE TBEPAOTO BEIIECTBA OT TEMIEpAaTyphl
BHIP)KACTCH ypPaBHECHHEM: '

Ln K =-(61066/T) + 83.32

Kak u3MeHHTCs MMOJIOKEHNE NEPETOPOJIKH, €CIM TemnepaTtypy noHusuts Ha 50 K? Orser moxarsepaute
pacyeTamu.

3anaua 4. «KKBaHTOBbBIE TOUKH) (20 6a/L10B)

Cpead MHOTOYHCIICHHEIX THIIOB HAHOMAaTEPHAIOB OJHHM H3 BaXXKHEHIINX SABIAIOTCA TaK Ha3bIBacMbIe
K8aHmMosele moyku — (pparMeHTHl MMPOBOAHMKA WM IOIYTPOBOAHHKA C pa3MepoM, OIH3KUM K JUTHHE
BOJHEBI 371eKTpoHA. K TakOBRIM OTHOCATCH, HANpHMEp, HAHOKPUCTAUIHI celieHHAa Kammusa. Jlma ux
NPUTOTOBJICHHS B MHEPTHOH aTMocdepe K BOJHOMY pacTBOpY XJIOpHIAa KaaMHA N00aBIAIOT BOXHBIH
pPacTBOp CEJICHUTA HATPHUSA M PACTBOP OPraHHYECKOrO COeIHHEHHs (HAIpHMEp, MEPKAITO3TAHOMA) I
NpEeIOTBPAIICHUA arperayy YacTHIl.

JU1s1 IOJTydeHHBIX HAHOYACTHIY MOJIOXKEHHE MaKCHMyMa TIOTJIOMICHHS B JICKTPOHHBIX CIIEKTPAaX 3aBHCHT
OT pa3sMepa 4YacTHI. YBeJIHYeHHE JHaMeTpa YacTHI[ NpH YBEIMYCHHH TEMIIEpPaTyphl CHHTE3a
COMPOBOXKAAETCA CIIEAYIOIMM CABHIOM TIOJIOCH! TIOTJIOILCHHS:

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

1) Hanumute ypaBHEHHE peaKilii, Jexallel B OCHOBE CHHTE3a CeJICHH1a KaJMUs,

2) Jns uero TpeOyeTca IpOBOOWTH CHHTe3 B HHepTHOH arMmocdepe? Ilo BO3MOXKHOCTH
NPOHLUTIOCTPUPYITE OTBET YPABHEHHEM PEAKIIHH.

3) Onenute auaMeTp HaHOYACTHIL pu 60 °C;

4) Kak wu3BeCTHO, B pPacTBOpPe NPOHCXOJWUT MOHOMOJEKYJIApHas aiacopOmus MOJeKysl THOJNa Ha
MOBEPXHOCTH HAHOYACTHI. BO CKOJBKO pa3 HM3MEHHTCA KOIMYECTBO COPOHPOBAHHOIO THOIA IPH
H3MEHEHUH TeMIeparyphl cunresa ¢ 22 °C no 70 °C?

5) BMecTo MepkamTo3TaHOa MOXET OBITh HCIONB30BaH W JoAenunTHol. B kakoit ¢opme on Oymer
IPUCYTCTBOBAaThH B pacTBope?

3azaua 5. (20 6am10B)

Ha cxeMe npHBeIeHE HEKOTOPHIE PEAKIMH COCAHHEHHH MeTaiu1a X B HU3KUX CTENEeHAX oKucienus. [Ipu
B3aumozeiicTBuu rajoreausia X (o(X) = 17,80%) ¢ u365ITkOM MOHOOKCHAA yriepoja IO JaBICHHEM B
npucyrcTBud LiAlH4 oOpa3yercs 30J0THCTO-XKeENToe JieTydee coeqJUHEHHE A (TeMnepaTypa ILUIaBICHHs
154 °C, o(X) = 28,21%), IJIOTHOCTH MAPOB KOTOPOTO 110 BO3AYXY paBHa 13.45. '
OkucrneHHe A OJKBHBAJEHTHBIM KOJNHYECTBOM MOJIEKYJSIDHOTO HOJA NPHBOAMT K OGPa3OBaHHUIO
coequHenus B (o(X) = 17,08%), xoropoe npu HeOompmoM HarpeBaHuu nepexomuT B C (o(X) =
18,71%). C mpeBpamiaercs B B npu aeificTBuM MOHOOKCcHIa yriepoaa moz nasineHueM. Coeaunenue B
TakXKe pearupyer ¢ KHCJIOTaMH H OcHOBaHMAMH JIpionca. C TPHXJIOPHAOM aJIOMMHUS B IIPUCYTCTBHH
CO moa naBnenneM obpasyerca coenunerune D (o(X) = 11,38%), a npu neiictBun Tpudenunpochuna
Ha B nocnenoBarensHo 06pasytorcs coeauneHus E u F (o(X) = 7,46%).

BoccTaHoBneHHe A aMalbraMoil HaTpHS NMPHBOIUT K oGpaszoBanmio coenuHeHua G (o(X) = 25,23%),
KOTOpoe Tipu AeicTBur GocPopHoit KUCIOTH MOXKET ObITh nepeBeieHo B coeauneHne H. H pearupyer ¢
tpudenundpocpunom c obpasoanuem I (o(X) = 12,79%). MonexkymsipHeie Macchl KaTHOHa B
coenuHeHud D u aHHOHA B coefuHeHuH G OTIIMYAlOTCA Ha 28 a.e.M.

Unentudumupyiite coemunenus A—-I, ecnu mu3BectHo, uro BemiectBa A, B, E u F saBuarorcs
MOJIEKYJIAPHBIMH KoMIUIekcamu. Hamummre ypaBHeHus peakuuii. UeMy paBHa cTeneHs OKHCIEHHA X B
coenuHeHMsx A, B, G? KakoBa cTpykTypa coenuHEeH!s A ¥ KPaTHOCTb CBA3U X—X B 3TOM COE/IMHEHUH?
OrBer aprymentupyiite. Hapucyiite crpyktypel komiuiekcoB B, E u F. Bnepseie coemunenwue,
aHaJIoTHYHOE A, ObuT0 Homy4eHO B 1890 r JlionBurom MoHnoM U3 okcHaa Apyroro Metaiuia. [Ipusenure
YPaBHEHHE 3TOH pEaKLMH.
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