[ [ m [ wvw [ v T v T W Vil
11 |H 1| Nepuoguueckan cucTemMa XMMMYECKUX 3nieMeHToB | He 2
1,00795 n U.MeH aeneeBa 4,002602
Bozopon e renwii
n 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
nnTuit Gepunnuit Gop yrnepoa asot XMCnopon ¢rop HeoH
|3 [Na 11 Mg 12[Al 13| Si 14 (P 1518 16 | CI 17 | Ar 18
22,98977 | 24,305 26,98154 | 28,086 30,97376 | 32,06 35,453 39,948
HaTpui MarHui anioMUHUiA | KpemHuiA _toctop cepa Xnop aprou
v|]4 K 19/Ca 20{Sc 21 Ti 2 (Vv 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 Kanbuwit CKaHAWA TUTaH BaHanwi Xpom Mapravey xeneso koBanby HUKenb
5|Cu 299Zn 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 LMHK rannui repmanuii MbiLLBAK cenex 6pom KPUNTOH
V|6 |Rb 378 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
pybnani CTPOHLWA WTTpUiA LINPKOHUA HUObWit monubaeH TexHeuun pyTeHui poavi nannapui
7 |{Ag 47/ Cd 48| In 49iSn 50 |Sb 51|Te 52 (I 531 Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo KaaMuit WHAWA onoso cypbma Tennyp nog 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
uesnit Gapui NaHTaH x ragHuiA TaHTan BONnbpam peHuit OCMUi npuamin nnarmia
9 /Au 79 Hg 80(TI 81|Pb 82 | Bi 83|Po 84 | At 86| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210] [222]
3onoto pTyTH Tannui cBuHel BUCMYT nonoHuit acrart 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}
Gpanuvin | pagui aKTuHunii xx | pesepcdopauii | AyGHWA cuboprui Gopuin xaccui MeATHepU | napMiuTanTuit
11 |(Rg 111 Cn 112 113| F1 114 115 | Lv 116 117 118
[272] [285] [289) [293]
DEHTTeHWA | KOonepHuuui $neposuit nuBEPMOpHiA
X naHTaHouab! .
Ce 58(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] 150,4 151,9 1573 158,9 162,5 164,9 167,3 168,9 173,0 174,9
uepui npaseoaum | Heoaum | npomeTwit | camapwit | esponwii | ragonuHuit | Yepbui | aucnpoawit | ronemuin | apGui TYnuh utTepbuit | mioteuwi
XX aKTUHOWUAb!
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 | NPOTaKTWHUA| ypaH HENTYHW | NyTOHWIA | amepuumitj Kiopuit Gepxnuit | kanugophuin_| siHwTenHwii| depmnia_| mengenesui | HoGenui | noypeHcui
Psig akTUBHOCTU METaAnNNoOB / 3aNeKTPUYECKUH PR HaNPsKeHUA
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
aKTUBHOCTL METanNNoB8 yMeHbLUaeTCs -
PacTBOpUMOCTbL KMCNOT, COMei M OCHOBaHuH B Bope
WoHbI H* |NH4'[K* [Na® |Ag*[Ba?* [Ca?*|Mg? [Mn**[Zn*|Ni**|Sn?*|Pb**|Cu* |Hg* Mg, [Fe** [Fe** |AIP* |Cr**
OH"~ PpIP{P|-|P|M|IM|HIH|H|H|H|H]|~| - |H{H]H|H
NO3" pleplp|{PpiP|[P|{P|P|P|P|P|P|P]lP|[P| -|P|P|P|P
F plPp|P{P{PIM{H{M|P|H|[PIP|M|[P|[-|M|M|{H|M|M
cr plpi{P|P|H|P|P]P{P|P|P|P|M|[P|[P[H|P|P|P]|P
Br plPp|P[P|H]lP|P{P|P|P|[P|[P|M|P|M|[H]|P|[P]|P|P
r plp|Pp|lP|H|lP|P|P|P|P|P{P|H|-|[H|HIPI-|P]|P
s> P/ PIPIPIH|-j-! -1 H|H|{HIH|H{H|H[HI|IH{H]-]-
S0s* P/P|PIPIMI{IMIM|M|H|M|/H|-|H|=-|~-]| - |M|=-|-]-
S04 plp|[P[P{M{H{M|P|P|P|P|[P|H|P|P[M]|P|P|P]|P
€O~ P[P|P|PIH|H|H|H|[H|[H|-|~-{H|=-]-|H]|H|=-[=[-
Si0s* H| - [P|P{H|H|H|H|H|H]|H|-]|H|-|-|-[H|[=-]-]-
PO, P/ P|PIPIH|lH{H{HIHIHIHIH|H|H|H|H|H]|JH]JH|H
CHco0” (P| P [P|{P[{P|P]|P|P|[P|[P|P|P|P|{P|P|[M|[P|[P[P]|P

P — pacresopumoe (6onbiue 10 r Ha 1000 r Boas!)
H — HepacTtBopumoe (MeHbLue 0,01 r Ha 1000 r Bogpi)

M — manopacTteopumoe (o1 10 r go 0,01 r Ha 1000 r Bogbl)
— — BELLECTBO pasnaraeTcs BOAOW uny He cylecTsyeT
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BAPHAHT 3

3agaua 1 (20 6annoB)

OcymecTBHTE 1ENOYKy npeBpaienuii. [Ipemioxkure qByxcraauiHeIi criocob nomydeHus coequnenus B
(c yka3aHHEM YCIIOBHii peaKiimii) H3 TOIyona.
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Pacmmmpyiite cTpykTypy Bemecra C u yciioBus ero oopasosanus u3 B.

Peaxuus nomydenus E u3 D (peaxumsa beitnuca-Xunnmana) Gsuta oTKpeita B 1967 romy AIOHCKHM
XHMHKOM MopuTa, a B 1972 neranpHO mccnemoBaHa aMmepukaHnamu beiimncom u XuuiMaHOM.
IIpennoxkure MeXaHH3M NPOTEKAaHHS STOH PEaKIMH M CTPYKTYPY HHTEpMeOHara, oOpasyromerocs mpu
B3aumozelicteun Metunakpuiata ¢ DABCO.

Pacmmpyiire crpyxtypy F.
Ipennoxmure ycnosus nomydenns coeguHeHns H u3 ykcycHO#H KucnoTsl, pacumdpyiire ctpykrypy L

Pacnmdpyiire crpyxrypst J u H.
Kaxoe rerepommxmdeckoe coequnenne K noygaercs npu peakiiu J ¢ aMMHaKoM?

3apauya 2. «Karnon- He 6M3HeN » (20 6annoB)

Houent Cepreit MuxaiinoBuu odeHb 0OHAENCS HAa HIKONBHHKOB, KOTOPEE B MPOLUIOM TOAy AAXKE HE
IBITATHCh PEIIUTh 33/1a9y «KaTHOH OJM3HEel» M N03TOMY NMpUAYMall emie ONHY 3a/ady Ha ompeHeeHHe
HEHW3BECTHOTO KaTHOHA!

IOHEIH xMMHK Hamel Ha rmojike 0aHKy CO CTepTOH HaJImHCHIO «... HOmUA». MaccoBas nond iona B 3TOM
coeMHeHMH cocTaBigeT 58.2%. BemecTBo HMeno coneoOpa3Hyo MpUPOAY, OBLIO MMTPOCKOIHYHO H
XOpOIIIO PaCTBOPHMO B BOJE, HO HEPACTBOPHMO B HETIOIAPHEIX OPraHHYECKUX pacTBOPHTENIX. BomHbri
PacTBOp COEMMHEHHS HMeJ KHCIyIO peakiuio. TeMnepaTypa IUTaBIeHHS BemecTBa cocraswia 136 °C.
Ilpn no6aBneHHM €ro K pacTBOpY AHUXpOMATa KaJIMs PAcTBOP OKPACHIICA B 3eJICHBIH LBET M MOSBHIICH
3amaxX ropbKOro MHMHAANS BCIEACTBHE 00pa30BaHUSA COCOMHEHHS, B KOTOPOM MaccoBas JOJIA 3JIeMEHTa,
otkpertoro K. Illeene u HezaBucumo ot Hero Jx. [Ipacrim, cocrasmser 15.1%. Ilpu BoccraHoBiIeHHH
HCXOMHOro OGpoMHIa aJIOMOTHAPHAOM JIMTHA OOpa3yIOTCA JBE COJM M HECMEMIHBAIOINAACA C BOHOH
TpO3pagHas KHAKOCTE C TEMIEpaTypoii 3amep3anns -80 °C u TeMnepaTypoii kunerns 116 °C. Maccosas
JOJ yriepoAa B 3TOH JKHAKOCTH coctaBisieT 91.3%. Omnpepenute cTpoeHHe COETWHEHHS, €CIH
H3BECTHO, YTO KaTHOH HE COACP)KUT aTOMOB MeTallla. JanuiuTe ypaBHeHHs peakumii. Kakoit mporecc
MPOHCXOJUT MPH PacTBOpPEeHHH BemlecTBa B Boje? Ilo kakoi mpuduHe CTaOWIeH AAaHHBIH KAaTHOH?
IlpuBenure CTpyKTypHylo GOpMyIy aHHOHa, CTa0WJIBHOTO IO TOM )K€ caMoOil MpHYHHE, YTO H
HEH3BECTHBIN KaTHOH?

3agaua 3. «nmagp» (20 6ann10B)

I'epMeTnanbIil TUIHHAD ¢ BHyTpeHHUM paamycoM 10 cM u BeicoToii 10 cM pasgeneH Ha IBe 4acTH
TOHKOH NEeperopojKoi, INIOTHO HMpHJIETAIOMEH K CTEHKaM IWIHHApa W CBOOOAHO MepeMemaromencs
BHYTpH ero. B mpaByro dacTe nunuHzApa noMemeHo 4,88 r HeoHa, a B eBy0 60 r TBepIOro mpoayKra
B3aHMOACHCTBHSA M30BITKA HAIIATHIPS M OJOBSHHOTO Macia (MaccoBasd JIONA XJIOpa B OJIOBIHHOM Maclie
cocraBiieT 54.43 %). IIpenBaputensHo BO3MyX U3 00€HX 4acTel OBUI THIaTENIbHO OTKadaH. CHCTeMy
HarpeJId O HEKOTOpoH TeMmeparypbl. Ompenenure TeMI€paTypy, A0 KOTOPOH Harpeld CHCTEMY H
KOJITYECTBO BEILECTBA TBEPAOTO MPOAYKTa, OCTaBIIeecs B KOHASCHCUPOBAHHOM (ha3e, €CIIH U3BECTHO, YTO
HEePeropoaxa HaXOAMTCSA Ha pacCTOSHHMM 7.5 CM OT JIEBOrO Kpas LWIMHIpA. 3aBUCUMOCTh KOHCTAHTHI
PaBHOBECHS TEPMHUYECKOTO Pa3IOKEHHA YIMOMSHYTOIO BBILIE TBEPAOrO BEMIECTBA OT TEMIIEPATYyphl
BBIPA)XXa€TCs YPaBHCHHEM:

Ln K =-(61066/T) + 83.32
Kax u3MeHunTCs monoxeHne meperopoAku, €Ciii TeMieparypy monusuts Ha 50 K? OtBer moarBepaute
pacueTaMH.

3anava 4. «KBanToBbIE TOUKHY (20 6annoB)

Cpenn MHOTOYHCICHHBIX THIIOB HAHOMAaTEPUAJIOB OJHHM H3 BaXHEHIIHX SABIMIOTCA TaK HA3LIBAEMBIE
K6aHmMoOGele moykyu — (PparMEHTH NMPOBOAHHKA WM MOIYMPOBOAHHKA C pa3sMepoM, ONM3KHM K JUIHHE
BONHBI 3MeKTpoHa. K TakoBBIM OTHOCATCS, HalpUMEp, HAHOKPHCTAUIBI CeleHHIa Kaamusa. Jlns ux
NIPHTOTOBJICHUS B HMHEPTHOH atMocdepe K BOGHOMY pacTBOPY XJIOpHAA KaAMHS HOOABIAIOT BOIHEIM
PacTBOp CeNEHUTa HATPHA M PACTBOP OPraHUIECKOrO COEQMHEHHs (HAIpHMeEp, MEPKAITOATaHOMA) s
NPEAOTBPAIIEHHS arperalii YacTHII.

JUts nOTy4eHHBIX HAHOYACTHII OTOXKEHHE MAKCHMYMa TIOTJIOMEHH S B 3IEKTPOHHEIX CIIEKTPaX 3aBHCHT
OT pa3Mepa 4acTHIl. YBEIHYCHHE IUaMETpa YacTHUI IPH YBEIMYCHHH TEMIIEPaTyphl CHHTE3a

CONPOBOXAACTCH CICAYIOUIHM CABHI'OM HOJIOCHI ITOTJIOIICHHUA

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) Hannmure ypaBHEHHE peaknyy, Jiexamneil B OCHOBE CUHTE3a CEJICHUIa KaIMHs;

2) Jlna gero Tpebyercs mnpoBOoAUTh CHHTe3 B uHEpTHOH arMochepe? Ilo BO3MOXHOCTH
MPOWLTIOCTPUPYHTE OTBET YPABHCHHUEM PEAKIIHH.

3) OuenuTte guaMeTp HaHouacTHI mpH 60 °C;

4) Kak H3BECTHO, B pPacTBOpE MPOMCXOAHT MOHOMOJCKYJISApHAs aiacopOmus MoOJIEKyJ THOJA Ha
HOBEPXHOCTH HaHOYAacTHL. Bo CKOMBKO pa3 H3MEHHTCS KOIMYECTBO COPOHPOBAHHOTO THOJNA IIpH
HU3MEHEHHMH TeMIiepaTypsl caaTesa ¢ 22 °C o 70 °C?

5) BmecTro MepkanmToaTaHONIa MOXET OBITH MCIIONB30BaH M AOACIUITHON. B kakoit ¢opme oH Oyner
IIPUCYTCTBOBATH B pacTBOpe?

3agaua 5. (20 6ann10B)

Ha cxeme npuBeieHBI HEKOTOPEIE peaKI[HH coeauHeHHH MeTaiu1a X B HU3KHX CTENEHAX OKuciieHud. Ilpu
B3aumozeicTBud okcuga X (o(X) = 76,86%) ¢ u36BITKOM MOHOOKCHAA yTilepoja MOx JaBiieHHeM 250
aTt™M o0pa3yeTcs 30JI0THCTO-XKENTOe JieTydee coenuHeHHe A (Temmeparypa miasieHus 177 °C, o(X) =
57,06%), ILIOTHOCTH TapOB KOTOPOTO 1O BO3AyXy paBHa 12.5.

OxucneHne A 3KBHBAJICHTHBIM KOJNHMYECTBOM MOJNEKYJSIPHOTO HMOJA NPHBOOMT K 0Opa3oBaHHIO
coequnens B (o(X) = 41,06%), xoropoe mnpu HebGonbimoMm HarpeBanun nepexoiuT B C (a(X) =
43,76%). C npespamaercs B B npu meiictBuu MOHOOKcHIa yriaeposaa noj nasienneM. Coenunenne B
TaKKe pearupyer ¢ KHCIOTaMH H OCHOBaHMSMH JIplouca. C TPHXJIOPHAOM AMIOMHHHS B NPUCYTCTBHH
CO nox naBnenueM obpasyercs coenunernne D (o(X) = 30,27%), a npu aeiictBuu Tpudenundochuna
Ha B nocnenosarensno oopasyrorcsa coequHenud E u F (o(X) = 20,2%).

BoccranoBnenue A amanbramoil Harpus npuBogut k coemuHeHHIO G (o(X) = 53,3%), koTOpoe mpu
neiictBun ¢ochopHOit KUCIOTH Moxer OwiTh mepeBeneHo B coeguneEne H. H pearmpyer c
tpupenmndpocpunom ¢ obpazoBanmem I (o(X) = 33,16%). MonexkynapHble MacChl KaTHOHA B
coenuneHud D u annoHa B coenuHennu G oTnn4aoTcs Ha 28 a.e.M.

Unentudummpyiite coenuHenus A-I, ecnu wu3BecTHo, uto BemectBa A, B, E u F gpiusaiorcs
MOJIEKYJIIpHBIMH KoMiulekcamu. Hanumiure ypapHenus peaxuuii. YeMy paBHa cTeneHb OKHCICHHS X B
coequHeHUAX A, B, G? KakoBa cTpykTypa COeIMHEHUS A H KPaTHOCTD CBA3H X—X B 3TOM COECAHHEHHH?
OtBer aprymentupyiite. Hapucyiite crpykrypsi kommiekcoB B, E u F. Bnepsrie coeaumeHue,
aHajorn4gHoe A, 65110 nomy4deHo B 1890 r JIonsurom MonnoM n3 okcuaa apyroro Metawia. Ilpusexure
YpaBHEHHUE 3TOH PeaKIHy.
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