[ [ m [ v ] vV [ v T w VIIi
b1 |H 1| MNepnoanueckas cucTema XMMMYECKux anemeHros | He 2
BoAopoA T renui
I 2 | L 3| Be 4|8B 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
SIATUA Gepwumii 6op yrnepoa asor Kucnopog $rop HEOH
M| 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
Havpuit MarHui aANIOMUHWA | KpeMHWi doccop cepa xnop aproH
vi4|K 19/ Ca 20 |Sc 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 Kanbumi CKaHAnA TUTaH BaHagwi Xpom MmapraHey xeneso kobanet HUKenb
5|Cu 29/2Zn 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 rannui repManvi MbilUbAK cenex Spom KPUATOH
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 101,07 102,8055 106.4
pybuguit CTPOHUMA UTTpUA LIUPKOHNA HUOOW#H monubaeH TexHeuwn pyreHui poawis nannagui
7{Ag 47/Cd 48 (In 49|Sn 50 |Sb 51 |Te 52 (I 53 | Xe 54
107,868 112,41 114,82 118,69 121,75 127,60 126,9045 131,30
cepebpo Kagmuit MHAWA onoso CypbMa Tennyp won KCEeHOH
Vi| 8 ([Cs 55 Ba 56|La 57 Hf 72 |Ta 73| W 74 |Re 75{0s 76 |Ir 77 | Pt 78
132,9054 | 137,33 1389 178,49 180,9479 183,85 186,207 190,2 192,22 195,09
uesnit Gapwit nantad x ragHuii TaHTan Bonbpam petui OCMuiA vpuanit nnaruia
9 (Au 79 Hg 80 T 81{Pb 82 |Bi 83|Po 84 (At 85| Rn 86
196,9665 | 200,59 204,37 207,2 208,9 [209] [210) [222]
: 301010 pTyTH Tannwi CBUHEL BUCMYT NOJIOHWi acrar pagoH
VIl | 10 | Fr 87/ Ra 88 |Ac B89|Rf 104 |Db 105|Sg 106 | Bh 107 |Hs 108 | Mt 109 [ Ds 110
[223] [226) [227) [261] | [262] [266] [268] [269] [268] [271]
$panuuit | paawii aKTUHWA xx_| pesepdopauii | ayGHWA cubopruit Gopuin xaccuii MeitTHepui MLUTaRTUA
11| Rg 111 Cn 112 113| FI 114 115 (Lv 116 117 118
[272) [285] [289] [293]
peHTreHuit | konepHUuA neposui nMBepMopuit
X _flaHTaHouab!
Ce 58] Pr 59 [ NdG6O|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 1730 174,9
Lepui npaseoamm | Heogum | npomeTtuin | camapuin | esponuii | ragonunuii | TepGuit | aucnposwid | ronbmuin | 3p6uit TYNUi uTTepbuih | mioteumi
XX aKTMHOWAbI
Th 90{Pa 91|U 92(Np 93 |(Pu 94/Am 95/Cm 96{Bk 97 |Cf 98 (Es 99Fm100{Md 101[No 102|Lr 103
232,0 | 231,0 238,0 | [237] [244] [243] [247] [247] [251] [252] [257] [258] [259] [262]
TOPWA | NPOTaKTUHWIA| ypaH HENTYHUI NAYTOKWiA | amepuuwii| kiopui 6eprnui | kanndopHuin | slHwTeHvin| depmuit | MeHpenesuii | HoGenuiA | noypexcuit
PAp aKTUBHOCTU METANNOB / 3/1eKTPUUECKUA PRA 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
aKTUBHOCTb METanNoB yMEHbIIAeTCA g
PacTBOPUMMOCTEL KMCIIOT, CONei W OCHOBaHWHA B Boae
VoMb H* [NH'[K* |Na* |Ag*|Ba®* [Ca®*[Mg?'[Mn®*|zn? [Ni**[Sn?* |Pb**|Cu?* |Hg**|Hg.* [Fe** [Fe™ |AI°* [Cr**
OH PIPIP|{-|]P| M {M|H|H|H|H|H{H|-}| - |H|H|H|H
NO;~ plp|PplPiP|P|lP|[P]P|P|P|P|[P|[P|P}|-|P|P|P|P
F plp[plP{P{M|{H[{M|[P|H]|P|P|M|[P|[-|M|[M|H[M[M
cr pi{plpiPp|H]|P|P|P|[P|[P{P[P[M|P|[P|H|P|P|P]|P
Br- plePplP|H]P|P|P|[P|[P{P|[P[M|P[M]|H]|P|P|P]|P
I plepplP|H]P|P|P|[P|{P|P|[P|[H|-[H]H]|P|-]|P]P
s+ p|PIP|IPIH|-}|-|-|H|/HIH[HJH|HIH|H|H|H]|-|-
S0.* plPpilP|PIM|[M|M[M|H|{M|H|-|H|-|-]-|M|-1-]-
S04* P|P|P|P|M|{H|{M|[P|P|P|P|/P|H|IP|P|M|P|P|P|P
CO3™ 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.* p  PIPIPIHIH|H|H|H|[H|H[H]JH|[H|H H H|H|H|H
cHscoo [Pl P [PiP|P|P|P|P|P|P|{P|[P|P|[P|P|M]|P|P|P]|P

P — pacteopumoe (Gonbuie 10 r Ha 1000 r Bogbi)

H — HepacTsopumoe (MeHblwe 0,01 r Ha 1000 r Boab!)

M — manopacrteopumoe (o1 10 r go 0,01 r Ha 1000 r Boaekt)
— — BeLLEeCTBO pasnaraeTca BOAOW Unu He cyuiecTByeT
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3anaua 1

BAPHAHT 1

(20 6ann0B)

OcyliecTBUTE LENOYKy NpeBpanienuit. IIpepioxure AByxcTaguiHbIi crmocob MomydeHH COeaMHEHUs

B u3 Tonyona. Pacumdpyiite ctpykTypy BemectBa C H ycloBus ero o6pa3zoBanus u3 B.
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Peakuua momyuenus E u3 D (peakuus Beiinuca-Xunnmana) Gbuia oTKpeITa B 1967 roxy SmOHCKHM
XuMUKOM Mopura, a B 1972 peranbHO HcClIefoBaHA aMepHKaHIamu beitnvcoM W XWIIMaHOM.
IIpeioXuTe MEXaHU3M IIPOTEKAHHA 3TOH PEaKIHMH H CTPYKTYPY HHTEPMEAWaTa, oOpasyrollerocs npu
B3auMoJieiicTBUU MeTHiaakpriara ¢ DABCO.

Pacumdpyiite ctpyxrypy F.
IIpemnoxwure ycnosus nomydenus coeaunenus H u3 ykcycHoit Kucinotsl, pacmudpyiite crpykTypy 1.

Pacumdpyiite crpyxrypsl J u H.
Kakoe rerepomnxmueckoe coemunenue K nomyuaercs npu peakimu J ¢ MeTHIaMuHOM?

3anaua 2. «KaTnon- He 6/iH3Hen » (20 6an10B)

Houent Cepreit MuxaiinoBud o4eHb OOHENCS Ha IMIKONBHUKOB, KOTOPHIE B IPOLLIOM IOy JaXe He
ObITANKCH PEIHTh 3a/1a4y «KATHOH-ONH3HEL» U MOITOMY NPHIyMal ellle OAHY 3aJady Ha OmpeAelcHHE
HEH3BECTHOTO KaTHOHA!

FOHBI XMMEK Hamen Ha monke 6aHKy cO CTepTOd HAaAIMCHIO «... XJIOpHI». MaccoBas monsa xiopa B
3TOM coeJMHEHHH cocTaBiseT 28.1%. BemecTBo uMeno coneoGpasnyio IpUPOAY, OBLI0 THIPOCKOHYHO
H XOpOIIO pPacTBOPHMO B BOJAE, HO HEPACTBOPHMO B HEMONSAPHBEIX OPraHHYECKHX PACTBOPHTEIISX.
BonHsii pacTBOp coeMHEHAS HMeN KHCTyr0 peakuumio. Temneparypa IuIapjacHHS BEMIECTBA COCTABHIIA
102 °C. Ilpn mobaBneHMH ero kK pacTBOpy IUXpOMAaTa KallMs PacTBOP OKpAacHICA B 3€JICHBIH IBET M
HOSABHJICS 3allaX FOPLKOr0 MHMHAAIA BCIEACTBHE 00pa30BaHHA COCAMHEHHA, B KOTOPOM MaccoBas O
anemeHnrta, oTKpeitoro K. Illeene u HesaBucumo ot Hero JIk. Ilpuctim, coctaBmser 15.1%. Ilpm
BOCCTAHOBIICHMH HMCXOJHOI'O XJOpHJAA aIOMOFHADHIOM JIMTHA oOOpasyloTcs JBE COIH H

HECMEIUMBAIOMIA’CA ¢ BOMNOM TpO3payHast XMIAKOCTh C TeMmeparypoil 3aMepsamms -80 °C H

Temneparypoii kunenns 116 °C. Maccosas mons yriepoja B 3TOH XuAKocTH coctaBiateTr 91.3%.
Onpenennre CTPOCHHE COCOWHEHHSA, €CJIM W3BECTHO, YTO KATHOH HE COAEPKHMT aTOMOB METallia.
3anumuTte ypaBHeHHs peakumii. Kakoii mpouecc MpoucXoauT IpH pacTBOpeHHH BemecTBa B Bone? Ilo
KaKo# nmpudmHe crabuieH NaHHBINA KaTHOH? IlpuBenute CTPYKTYpHYIO GOpMyIy aHHOHA, CTaGHILHOTO
0 TOM K€ CaMOH IIPHYNHE, 9TO U HEM3BECTHBIH KaTHOH?

3anaua 3. «lwiaaap» (20 6asno0B)

FepmeTHyHBIl NMIMHAP C BHYTpeHHMM paxmycoM 10 cM u BeicoToit 10 cM pasmeneH Ha [IBe 4acTH
TOHKOH MEPErOpPOJKOMH, INIOTHO NMpHUIEralomeil K CTeHKaM LWIMHIApa H CBOGOXHO IepeMelnaomeics
BHYTpH €ro. B oaHy 9acTe nmamHapa nomereHo 4,88 r HeoHa, a BO BTopyio 60 r TBepooro mpoxykra
B3aMMOJECHCTBUA H30BITKA HAIIATHIPA M OJIOBSHHOTO Macja (MaccoBas OIS XJIopa B OJIOBSHHOM Macje
cocraBiieT 54.43 %). IlpenBapurensHO BO3AyX M3 00eMX dacTeif ObUT TIAaTENbHO OTKadaH. CHCTEMY
Harpenu 1o 800 K. Onpenenure paccToOsHHE OT IHEPErOPOAKH IO OCHOBAaHHH IMIHHAPA U KOJMYECTBO
BEIIECTBA TBEPAOrO IMPONYKTAa, OCTaBIIeeCd B KOHIECHCHPOBaHHOH (haze. 3aBUCHMOCTH KOHCTaHTEHI
PaBHOBECHsSI TEPMHYECKOIO Ppa3fiOKEHHs YIOMSIHYTOrO BEHIIE TBEPAOrO BEMIECTBA OT TEMIIEPATYPHI
BBIPa)XKa€TCsl YPABHCHHEM:

ILn K =-(61066/T) + 83.32

Kak n3meHHTCS mOJI0XKEHHE IIEPETOPOIKH, €CIH TeMIepaTypy noHusuts Ha 50 K? Otser noarsepaute
pacueTamu.

3anaua 4. «KBaHTOBBIE TOYKH» (20 6a.110B)

Cpenn MHOTOYHCIECHHBIX THIIOB HAHOMATE€PHATIOB OAHHM M3 BRXKHEWIIHX SBIIIOTCS TAaK Ha3bIBacMble
K6anmoewie moyku — (HparMeHTH NPOBOAHMKA WIH MOJYNIPOBOAHHKA C pasMepoM, GIH3KMM K UIHHE
BOJIHEI 3JIEKTpOHA. K TakOBEIM OTHOCATCS, HaNpHMEP, HAHOKPHCTAILIHI celeHHaa kaamus. [ ux
NPHUIOTOBJIECHHUA B HHEPTHOH aTMocdepe K BOOHOMY pacTBOPY XJIOpHUAA KaaMHS NOGABIAIOT BONHBIHA
PacTBOpP CEJICHHTA HATPUA M PaCTBOP OPraHHYECKOIO COEJHHEHHs (HampHMeEp, MEPKAITO3TAaHOA) IS
IIPEOTBPAILIEHUS arperanuy JacTHIl.

JUist oIy 9eHHBIX HAaHOYACTHII MOJIOKEHHE MAKCUMyMa MOTJIONIEHHUS B IEKTPOHHBIX CIIEKTPaX 3aBHCHT
OT pa3Mepa 4YacTHIl. YBEIHYCHHE [HaMeTpa YacTHIl IPH YBEIMYEHHH TEMIIEPATyphl CHHTE3a
COIPOBOXK/AAETCS CIEAYIONIMM CIBHIOM MOJOCH OTTIOIICHHS:

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) Hanumure ypaBHCHHME pEaKLyH, JieXKalleil B OCHOBE CHHTE3a CeJICHHA KaIMHUL;

2) Hns uero Tpebyercs NpOBOAWTH CHHTE3 B HHEPTHOM arMocdepe? ITo Bo3MOXHOCTH
IIPOHJUIIOCTPUPYHTE OTBET YPaBHEHHEM PEaKIIHH.

3) Ouenute nuamerp HaHodacTuil npu 60 °C;

4) Kak u3BecTHO, B pacTBOpE HPOMCXOZHT MOHOMOJEKYJISPHAA aicopOIMs MONEKyl THONA Ha
MOBCPXHOCTH HAHOYACTHI. BO CKONBKO pa3 M3MEHMTCS KOJIHYECTBO COPOMPOBAHHOTO THONA NpH
H3MEHEHUH TeMIepaTypsl cunre3a ¢ 22 °C go 70 °C?

5) BmecTo MepKanTo3TaHONA MOXET OHITH HCIIONB30OBAaH W AOAELMITHONL B Kakoit gopme oH Gygmer
IPHCYTCTBOBATh B pacTBope?

3agaua S. (20 6as10B)

Ha cxeme NpHBe/IeHEI HEKOTOPEIE PEaKIHH COSMHHEH It MeTaiia X B HU3KHX CTENeHsIX okucienns. IIpu
B3auMozelicTeum ranorenuaa X (o(X) = 17,80%) ¢ u3GHITKOM MOHOOKCHAA yTJIEpOa O AABICHHEM B
npucytcreuu LiAlH, o6pasyeTcs 3010THCTO-XeNTOE eTydee CoeuHenre A (TeMneparypa IUIaBIeHHA
154 °C, o(X) = 28,21%), I0THOCTH NAPOB KOTOPOT'O 110 BO3AyXy paBHa 13.45.

OxncneHHe A OKBHBAJICHTHHIM KOJNHYECTBOM MOJIEKY/SPHOTO HOAA NPHBOAHT K OGPa3’OBAHMIO
coequnenns B (o(X) = 17,08%), xoropoe npu nebonbmoM Harpesanuu nepexomut B C (o(X) =
18,71%). C npespamaercs B B npu AeiicTBMM MOHOOKCHIA yriepona nop naeieHueM. Coenubenne B
TAaKXKe Pearupyer ¢ KUCIOTaMH M OCHOBaHUAMH JIbfonca. C TPHXIIOPHUIOM AIOMHMHHS B IIPHCYTCTBHH
CO nox nasnenvem oGpasyercs coemunenne D (o(X) = 11,38%), a npu aeiicteun TpudenmndochuHa
Ha B nocnenosarensno o6pasyiorcs coenutenus E u F (o(X) = 7,46%).

BoccraHoBiieHne A amanbramoil HaTpus IPHBOAMT K oOpasoBaHuIo coeauHenus G (o(X) = 25,23%),
KOTOpOE MPH ASHCTBUU HOCHOPHO#H KHCIIOTEI MOXKET OBITH mepeBeseHo B coeaunenue H. H pearupyer ¢
tpupenunpochurom ¢ obpasosanmeM I (o(X) = 12,79%). MonekynapHble Macchl KATHOHZ B
coennuenun D u annoHa B coequnenun G oTnH4aloTcd Ha 28 a.e.M.

Unentnpunmpyiite coemunHenus A-I, ecnm u3BectHo, uro BemectBa A, B, E u F sBiusiorcs
MOJICKYJIAPHBIMH KOMIUTeKCaMH. Hanmmure ypaBHeHns peakumii. YeMy paBHa cTeneHb oKuciieHUS X B
coenuneHusx A, B, G? KakoBa cTpykTypa coelMHEHHSA A U KPaTHOCTE CBSI3H X—~X B 3TOM COEXUHEHHH?
Otser aprymentupyiite. Hapucyiite crpyxrypsl xommiekcos B, E u F. Brepsie coemuneHue,
aHaJIorH4Hoe A, G5u10 noiy4yeHo B 1890 r Jlroxsurom MoHIOM U3 okcuza apyroro Meraiuia. IIpuBeaute
YpaBHEHHE 3TOH pEaKIHH.

C
T||co
PPh PPh
B — 3 E _ %F
4 \Alcl;
LT CO
CO. uab D
Na/Hg

G

= +=H —»I



&m Loy Sors womadn Fbag g rwad-d M

qUw:
22004y T @ — M \@\;@M

»

14 ¥ :/
DrQ*HUR o+ @P SNN ?LQNT MG+ *QLQ p SM %m

0\

-g0dto FONHAY %@%@E\S\y m Swm WQNMWMWMHS:

= KOO E=HG - 99T - o9l HR

gwkﬁ?@&gﬁ%%@% = :L

\§Q\S\L\:6 D%Q%Q&gﬁgﬁgﬁwdo\wx
¥ 1820

m§§ NSM@ ¢¢92l= —55% ° x\ n&@ou&sx\, ‘dug

N @ 91000 0¥y ¢ mg_;_m_ou mws_%
mogoﬁos\u ymadwo  vmxondy? W@, 8333&3_
g1 mii] 2’8 |98 ¥
el
S
S wg g w by

ool - 2B %%&@ "oy woba
‘ Mw%% oy M\Q%&Qw\wwoqggwg %ES@@S& bk

v omolog | Frgowony,

osval - Y %) - N+ Aorm <= ﬁ

S




~Nv£b§ % e 2
> Cdet, +iNa, Se Oy ~ CdSe Nzg&\ W_/Mm.mwor
. o

(0.1 2.0t 1t tmaisct \J)\.L\Q\,\Q\vﬂﬁﬁ,\.&:‘ ﬁé §§ Ol Ll Celel -

N\v ATt TET —.\(.\O

(CdSe 10y + HO = (50, &

J. QUL ouemai @%@ waemu, o0z noeTreeereé 4\\.%\
Eﬁv@%o%.

_M_HSXN\+®X+O.

@?ovuﬁmwug.rof%:o& g-16w">

Y (50) = 2 90=0- 50"+ £.507¢ uv* B -556-W07

(o) = 303 =a w0t Beore C - 2,088

y (60) T

Y (60) = 1,6-07° 60" 556 w3 60 12,7468 3,1 un

b ) QoQuuUALOUL %&@S Cyus. é m?ww LOUNUARALLR .
Mﬁ::&m,,:LﬁO:‘H_ Ut E\ﬁwm-:wrw@,ﬂ_ - heud. N%

—




MucroBur ' dayaa 3. ] . 0P e x
. onp. coer - oudberiow waeua - rycib Kol Bo o )

35,5% - 65,22x

W/%a/ JM 0511443:» > )

='Z—9,47_x.
ettt x = | ‘7414,&7 = 29,47, TOkO1O HLT ,

el x =2 duer = 69,44 , Tatoto ©er, yeé , ~e
Cotie. x =5 ner = 89,16 d;%w Y | roceeg 3
mnom/@ ouobdnmsin wlaeadul - ]

= T8 Sa. ("/Yg.) n 4
eouu Aner= 118,68 o0 , gen G
M%Uv@ OU(/O&WM ,,LW

2. rur 65 N, CL w Sn (e, OOI). NHLLSnC@5]

-

M weusb . et . = 66,22x-385x

NHH[SnCeE,] =—= NHy +HUCL +5nC@L.

Wy LS s+ M) B

) 0 2
NHHESnag]MK s ng)L - OI,g MONb

Lnk (g0p) = (64256)«&85)3&:6,98?5—

K=1083%

- E[NNHHs]E[%Hé@]j vE NMLSnCe,T16 => K=[NUsILHCL] = x*
“ 5

X = V1085 = £3 32,9
49 - V%WQPQ: V=mrt. h= 31416 cud3=3141,6 Hn =

=%,416 .
DN&'-‘ iw_g_‘g.l. =0, 21.,2
20,18
DQT =PV PNe = pNu3+HCL_ V(udnﬂ. =5,’H16’\-
g - %2 9—9—— p-329RT. ¥= P=32,9.831-800-218845
y R —
s

Mb%ammumww Vgamwa,&mw Heorcoets .

V-QE_T_: 0,242 8,34:800 _ 4 ,5.15°3 = ¢35 HA =¥, 3504’ \/
) 218824 5 ’




_ hN/_«o 017 20 /\ T cu/.;_‘O’.r
/‘ ) AN ho 1>
(0 e T % 2y
. :N

.
/\ J “ON N
C ) I/ [~ Y
40200 4 20N ~
— [ :
@ () - S SR
o - i =, 4 no?
oN 20N ToN AN o
)\,)\lmBog |\|<__Ci_)|j<_——\\
Mo 49 L]/ o ¢ @ .
;407-;10 "97“0 [\ N K 2 n2 %
7 TR000¢
Ol k'
o ¢lo = l €=‘1
9°¢b
G219\
d
?NA

gw9 g@-— \IN9 96-\)9?600—
oSt hig'8- 12 0 -(‘\?’

%\ 9852'_1?2':&-
¢

9957 = x

+_‘9_=7X

£°9 =
oSt _ ) 34l

61 =2¢*8+ (39019
- zmagongod 5 mbm 708 O L IO o
g A

MO G200 = 2 —
_@ﬁ-u-g‘it = A = 4

oBrow




Yuciosuk . 3o4,A4A5. Y

4. Dnpegecuu Ma: Ma= 13,4529 = 390,05
! - 110 , wmD cooTb. gByuc

on. waeey X 6 A 390,05-0,28 2! *
amomae  Mn. it

nouLO
TK. R oBp. nw 86. LHaln € Wbd’CO,W% 490110
AWWWW%&{HHJ/C\O)/X) )yvuy(,%a, x-_-__._i-?-rlo

cocmaba

2.0np. coomab XHala JH=§:%§ ’5(29, ool ﬂl,sﬁoe—?
= 254, 'tmo coo'r@ W oMo ol L&Og@ = XHaln -~ Hads

3 ouwed. A T h{w/@o%u; 13 odﬁ. E))LOT.TW,,(,W
Grmis nowyeno by € ¢ CO. 7B 0T i pouin -
wekcuslils coeg., Co g st CO e 4

/
Mep - 85x— - 0100, ctuat, ;1 COud = Br2x-REx= 267

Y =267~
WW’W og O%M)rm,gaz m CO

amo COOT@. 5 W Co , o caeg.c’oopou. MV!/@);
e Cyuy- € = B = Hny (CO)p 1o

| T C: Me-55> . - 230
4, Onp. COOCT - Coeq. Me T 294 x , ey Mn v

-I=nt¢ ) c‘,oo’l@. y CO ,HO Mn (CQ)HI ) C‘d“’b’eT
= (- Mn, (CO) 1,
5.D oop. npu Bs. Mn (CONE1, C H@(}@s w CO , Bepo arro oop.
Komnzicea . Onp. exo coer - JH,,:-g——b—uiﬁwa)&x,
onp. kOU- éo Yy CO : H65;5'—65—Z?'l06f§:6 =>

D - [Mn (Q?)ﬁ[ﬂﬁceslj* \/ o

6. Jbbuudwpm aoeest  kormuone 4 D w anwona b
G oTh HD 280.2 . H. UMD cootb M ogrou 1. COD

_bhHx -
JMG*O)Z523=2|8)<. b b W&w Lo i gﬂ&fyﬂ%f

b oww ouona = woud | @apo«,erm. [Mn (Co) | )
Megs = 218 -55 -0 =23 => G NoalMn (D] { "

2y =170
IV

M/O’qu




4

t. S @m. Ve [Mn (CO)s1c HxPO. odp. JU — HIMK (CO); ]
$. U ear. ¢ PPhy npouce . O0zttesn wearigaecs. Onpo.
cou-Bo oem. pynn CO B8 =430 - 65 = 3%5- 262(PH)

= |15-1=102 128§~=kL => H — XMISAOQVI W“U\J..qu

9. npu @SQ&. PPha

0P~ & P i
NZJ..I—...P +_0ﬁ.\0 - ZSNﬁﬁ.\Ov_G 4+ 7 .—.N
stmgv_o ¥ HH — 2Mn (CO)s 1

M (DT = Hng (CO% T 4 2CO
Mn, (D)1 "= Mn (CD)sI

M (COPsT + RECy+cO —=[Hn (co) L AtCes ]

ﬁ
.

- Mn (CODs I

.Isﬁﬁoov_o y s;Na /Hg —, Na [Mn (COX ] 2 Hg
aNg [Mn (C0)5 1% PO, > 3 [Ma (O] + NasPOy

WHn (COs T+ PPy — ULMn (COk PPhs] + CO
C. Mn ® IJNﬁSV.O =0 - ® 25 Ngvmm =+ | )

. . O \
§ Nalrn (sl =~ oo ¥ z&«o% cp. chapu =2

: - n — n <«—Ccov . )

o o b TR TIRGE n o choy

Co |
- - ﬂ .
q\m \@0 Mn-Mn ﬁQ:A er 2 e

CeO +6C0 7 Fe(CO)s + CO,



