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Enmnblii rocygapcTBenHsblii ak3amed no XUMHUHU
Bapuant Ne 121
HNHcTpyKuus 10 BHINOJHEHUIO PadoThI

Ha BrImonmHeHHe 3K3aMEHAIMOHHON PaOOTHI IT0 XMMHH OTBOAMTCS 3 daca
(180 munyT). PaboTta cocTonT M3 3 yactell U BKIItoYaeT 45 3a1aHuil.

Yactp 1 Brmovaer 30 3amanmii (A1-A30). K kaxaoMy 3amaHuio Jaetcs
4 BapuaHTa OTBETa, U3 KOTOPBIX TOJBKO OJAMH IpPaBWIbHBIA. BHUMaTenbHO
IpouYuTaiiTe Kakaoe 3aJaHHe W [pOAaHATM3UPYHTE BCe  BapHaHTHI
IIPEUIOKEHHBIX OTBETOB.

Yacts 2 cocrout u3 10 3amammit (B1-B10), Ha xoTopble Hamo naTh
KpaTKHil OTBET B BU/IE YHCIIA WITH MTOCIEI0BATEIbHOCTH I P.

Yacte 3 coxepxxur S5 Hamboliee CIOXHBIX 3aJaHUd TI0  OOIIEH,
HEOpraHWYecKoi M opranmdeckoi xumuu. 3amanus C1-C5 TpebyroT momHOro
(pa3BepHYTOr0) OTBETA.

IocrapaiiTech BBITOTHATH 3aJaHAS B TOM MOPSIIKE, B KOTOPOM OHH JIaHBI.
JUi1 2KOHOMHUU BpPEMEHU MPOIYCKAWTe 3aJaHHe, KOTOpPOE HE YAaeTcs
BBINIOJIHUTH Cpa3y, U MepexoAnTe K ciexyromemy. K mpomyneHHoMy 3aJaHHI0
BBl CMOJKETE€ BEPHYTHCS IIOCJIC BBITOJHEHUS BCeH pabOTHI, €CIIM OCTaHEeTCs

BpeMs.
IIpu BBIMOMHEHHH PabOTHI BBl MOXKETE MOJB30BATHCS MEPUOANIECKOM
CHUCTEMOU XUMHUYECKUX 3JIEMEHTOB JI.1. Menneneena, TabauIen

PacTBOPHUMOCTHU COJIEH, KHCIOT M OCHOBAHHH B BOJE, DJIEKTPOXUMHUYECKHM
PSLIOM HAMPSDKEHUH METAIOB (OHM MPUIIATAIOTCS K TEKCTY PaboThI), a TAKxKe
HEMPOrpaMMHUPYEMBIM KAJIBKYJIITOPOM, KOTOPBIN BBIJAETCS HA DK3aMEHE.

3a BBIMOJHEHHUE PA3IHYHBIX MO CIOXKHOCTH 3aJaHUi JAeTCSl OJUH HWITH
Gonee OamnoB. bamnbl, monydeHHbIE BaMH 3a BBIMOJHEHHBIC 3ajaHMS,
cymmupyrorcs. IlocrapaiiTech BBIOJIHWUTH KaK MOKHO OOJIbIIE 3aJaHHil U
HaOpaTh HaKOOJIbIIIEE KOJUIECTBO OAIIOB.

Kemnaem ycnexa!
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Yacrp 1

Ilpu evinonnenuu 3adanuii Imoiu uwacmu 6 oOnamxke omeemog Ne 1 noo
HOMepOM 6blnoIHAEMO020 6amu 3a0anusn (A1-A30) nocmasbvme 3HaK « X » 6
K/1IemouKy, HOMEpP KOMOPOU COOMGEHICIEYyem HOMeEpPY 6blOPAHHO020 6amu
omeema.

B  BO30YXJICHHOM COCTOSIHUM aTOM  YIJIEpojJa HWMEET DIICKTPOHHYIO
KOH(UTYpaIHIO
1) 1s%25°2p° 2) 1s°2s'2p° 3) 1s%2572p° 4) 1s*2s'2p*

B kakom pAAY XUMHUYCCKUE DJIEMCEHTBI PACIIOJIOKCHBI B IMOPAAKE YMCHBIICHU
HX aTOMHOI'O pa;u/cha?

1) Li-o>Na—K
2) Sr— Ca—> Mg
3) B> Al—>Ga
4) C—> Si— Ge

BOI[OPOI[HaSI CBA3b HE XapaKTepHa JUIA

1) H,0 2) CH, 3) HCI 4) CH,OH

O;Ll/lHaKOBle CTCIICHb OKHMCJICHUS a30T MPOSABJIACT B BCLICCTBAX, YKAa3aHHBIX B
pay:

1) NzOs, HNO3, NaN03

2) NO,, HNO,, KNO;

3) NO, NO,, N,O;

4) HNO,, HNO,, NO,

Kpucrammmdeckas pemietka xpoma

1) woHHas 2) MonekyispHas 3) aToMHas 4) MeraTHYecKas

B nepeune BemecTs, GopMymIbl KOTOPBIX

A) CHy

B) CH,

B) CsH,4

I CsHs

1) C4Hs

E) C,Hs,

K 3THJICHOBBIM yTJICBOIOPO/IaM MOTYT OTHOCHTBCS

1) ATE 2) BBI' 3) TIAE 4) ABB
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BepHLI JI CJICAYIOIIMEC CYKACHUS O JKEJIE3€ U €TO COG,Z[I/IHCHI/UIX?

A

!

Al10

All

Al12

A. ®opmyna BeIciIero rugpoxcuma xeneza — Fe(OH),.
b. Tlpu B3amMomelCTBHM JKelle3a C XJIOPOBOJOPOIHON KHCIOTOH oOpaszyeTcs
xnopup xenesa (I1I).

1) BepHO TONMBKO A

2) BepHO TONBKO b

3) BepHBI 00a CYKACHUS
4) o0a cyXIeHUS HEBEPHBI

U docdop, u xs10p 00pazyroT KHUCIOTY COCTaBa

1) H;D0; 2) HDO; 3) HD 4) HDO,

X710p He B3aUMOJEHCTBYET C

1) dTopumom xanus

2) THIPOKCHIOM HATpHSs
3) uoIMIOM KallbLUs

4) MOI0BOAOPOIOM

Mexny co0oit B3aUMOAEHCTBYIOT

1) CaO u SiO,
2) MnO u Na,O
3) P205 n SO3
4) FeO m MnO

ConsiHast KHCJIOTa He B3aHMO/IEHCTBYET C
1) Mg(OH),

2) SO,

3) CaO

4) Na2C03

PactBop cynbdara meau (I1) pearupyer ¢

1) NaNO; 2) ZnCl, 3) AICI 4) NaOH
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B cxeme npespariennii

Al4

AlS

Al6

A17

Al8

N,»>X—> NH4NO3
BEILICCTBOM «X» sABISETCS

1) NH,CI 2) HNO; 3) NH; 4) NO,

H3omepamu ABIAIOTCS

1) mpormoHOBas U 2-METHIIPOITHOHOBAS KHCIOTHI
2) MeTaHOJ M METaHallb

3) Oyran u OyraaueH-1,3

4) 2-merunmponanon-1 u Gyranoin-1

Uucno c-cBs3el, 00pa3yeMbIX KaXkAbIM aTOMOM YIIepoia B MoJeKyJe OeH30:7a,
paBHO

D1 2) 2 3) 3 4) 4

CrnoxHbIlt 3¢up oOpasyercs nMpu B3aMMOICHCTBHH 3TAHOJIA C

1) CH;COOH
2) CH;0H
3) HBr

4) KMnO,

Creapar HaTpust 00pa3yeTcs pH B3aNMOICHCTBUN CTEApPHHOBOI KHCIIOTHI C

1) HUTpaTOM HaTpPHUL

2) cynbhaToM HaTpHs
3) THOPOKCHAOM HATPHS
4) XJIOPHIIOM HATPHUS

B cxeme npespauieHuit
3Ta”HaJIb —> X —> 3TWIALETaT
BEIIECTBOM «X)» SIBJISICTCS

1) sTanon

2) staH

3) xmopa3TaH

4) mUATHIIOBEIH dhup
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B3aumopeiictBue rtHapokcuna Hatpus ¢ xjopuaoMm wmemd (II) oTHocsT K

A20

A21

A22

A23

A24

peaxkusIm
1) coenuneHus
2) pa3ioxeHus

3) 3amemieHus
4) oOmeHa

HpI/I YBCIHMYCHNHN KOHIICHTPAIUU BOAOPOJa BO3PACTACT CKOPOCTh pCaKIINU

1) 2Na+2H,0 — 2NaOH + H,
2) 2NH3 —> N, + 3H2
3) C2H4 + Hz g C2H6
4) 2Al+ 6HCI — 2AICI; + 3H,

BepHbl 1 crnepyiomuye CyKACHHS O CMEIICHHH XUMHYECKOTO PaBHOBECHUS B
cucteMe C,Hup + Hypy 2 CoHegry + O?

A. PaBHOBecHE B JaHHOW CUCTEME CMECTHUTCS B CTOPOHY MCXOJHBIX BELIECTB
IIPY YBEJIMYEHUH TEMIIEPATYPBL.

b. PaBHOBecue B cucreMe CMECTUTCS B CTOPOHY MHpPOJAYKTa PEAKIHU IpH
YBEJIMYECHUY JIaBJICHUS.

1) BepHO TONBKO A

2) BepHO TONBKO b

3) BepHBI 00a CyXICHUSI
4) o0a cyxIeHUsT HeBEpHBI

K crnabeim QJICKTPOJIUTAaM OTHOCUTCA

1) cepnas kucnoTa
2) HUTpAT Kajus

3) yromipHas KUCIIOTa
4) runpoxcun 6apus

Peakunn HeﬁTpaﬂHSauHH COOTBETCTBYCT COKpAILICHHOC NOHHOC YpPaBHCHUEC
1) H" + OH™ =H,0

2) 2H' +C03™ =H,0 + CO,

3) CaO+2H" =Ca®* + H,0

4) Zn+2H" =7Zn*" +H,

Cepa SABJISICTCA BOCCTAHOBUTEIJIEM B PEAKIIUU C

1) Bomopomom

2) amoMUHHEM

3) xmopom

4) MOI0BOAOPOAOM
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HeiirpanpHyro peakImio cpebl HIMeeT KaXKIbli U3 IBYX pacTBOPOB:

1) Ca(NOs), n KCl
2) NaZSiO3 u K3PO4
3) Nast4 u Kzs
4) FeSO, u FeCl,

A26 | IIpoxyxrt rugparanmu OyteHa- 1

1) OyraHon-2
2) Oyranon-1
3) OyTaHOH
4) OytaH

A27 | Ilpu okucineHnn MEepBUYHBIX CIUPTOB okcuaoM Meau (II) obpasyroTes

1) mpoctsie 3upb

2) anbaeruabl

3) KapOOHOBBIE KHCIIOTHI
4) croxHBIE 3PUPHI

A28 | B peakuuio «cepeOpsHOTo 3epKaay) MOXKET BCTyMaTh

1) sTaHON
2) armeroH
3) denon
4) Oyrananb

A29 | IIpoxyKT nojauMepH3aluy NponuieHa uMeer Gopmyiry
1) (CsHg),

2) (CH;= |CH)n

CH;
3) (CHp = CH - CyHs),
4) (-CH,-CH-),
|

CH;

A30 | Kako#t 00vem (H.y.) BOZOpoaa TeopeTHuecKHn HeoOxomuM it cuHTe3a 200 i

(1.y.) xmopoBoaopona?

1) 100 1 2) 50 3) 150 n 4) 200 1
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Yactp 2

Omeemom K 3adanusam moi wacmu (B1-B10) aenaemca nabop yughp unu
uucino, Komopele ciedyem 3anucams 6 0aanK omeemog Ne 1 cnpasa om
HOMepa coomeemcmaylouiezo 3a0anus, HauuHaa ¢ nepeoil Knemouku. Ilpu
Hanucanuu omeema Kaxcoyo yugpy, a 011 oecamuunoi opoou u 3aniamyio,
3anucwléaiime 6 0moenbHOI KNemouKe 8 COOMBEEMCMUN ¢ NPUGEOEHHbIMU 8
onanke oopazuamu.

B 3a0anusx B1-B5 na ycmanoenenue coomeemcmeus 6 madauyy noo
coomeemcmeyowumuy OyKeamu 3anuuwiume Yuppovl 6bIOPAHHBIX GAMU
omeemos, a 3amem  NOJAYUUGUIYIOCA  NOCIE006AMENLHOCG  UUPDD
nepenecume 6 0O1ank omeemos Ne 1 6e3 npobenoe u Opyzux cumeonos.

(Hugpovr 6 omeeme mocym noemopamaucsi.)

YCcTaHOBUTE COOTBETCTBHE MEXTy Ha3BaHWEM BEIIECTBA M KJACCOM (TPyTIIOi)
OpPTaHMYECKUX COSTUHEHUH, K KOTOPOMY(-0if) OHO IPHUHAICIKHUT.

HA3BAHUE BEIIECTBA KJIACC (TPVIIIIA) COEJIUHEHUI

A) rexkcen-1 1) ankeHsl

B) xcunon 2) apeHsl

B) wuzonpen 3) nueHsl

I') HuTpo3TaH 4) HUTPOCOECAWHEHUS
5) MHOTOaTOMHBIE CITUPTHI
6) cnoxHbIe 3QUPHI

B r

YCTaHOBUTE COOTBETCTBHE MEXIY (OPMYJIOH HMOHA W CTENEHBIO OKHCICHHS

OCHTPAJIBHOI'O aTOMa B HECM.

®OPMYVYJIA HOHA CTEIEHb OKWCJIEHUS

A) PE/ 1) +7
B) BE; 2) +2
B) P,0% 3) +3
I sciB* 4) +4

5)+5

6) +6

A b B r
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YCcTaHOBUTE COOTBETCTBHE MEXOYy (GOpPMyIOH COmM U TIPOAYKTOM,
o0pasyronmMcs Ha HHEPTHOM aHOJIE IIPH 3IIEKTPOJIH3€e €€ BOJHOTO pacTBOpa.

®OPMYJIA COJIU MPOIYKT HA AHOJIE
A) Mg(NO;), 1) O,
B) Ba(ClOs), 2) N,
B) NaCl 3) CL
I) MnSO, 4) NO,

5) S

6) H,

A B r

VcTaHOBUTE COOTBETCTBHE MCKAY Ha3BaHUCM COJIM U peaKHHeﬁ Cpe€abl €¢

BOJIHOTO pacTBOPA.

HA3BAHUE COJIN PEAKIUS CPEABI
A) docdar xanus 1) menovnas
B) cymedar mequ 2) xucnas
B) kapOonar suTHs 3) HeHTpanmpHas
I') wuTpaT HaTpus
A B r

YcTaHOBUTE COOTBETCTBHUE MCXKAYy Ha3BaHUEM OKCHUAa U (I)OpMyJ'IaMI/I BCIICCTB, C
KOTOPBIMH OH MOKET B3aMMOJICHCTBOBATh.

HA3BAHUE OKCHUIA ®OPMVIJIbI BEIIIECTB
A) oxkcun yriepoaa (IV) 1) C, HNOs;, H,
B) okcun meau (IT) 2) Ag, Fe,0;, H,O
B) okcun xambius 3) Mg, Ca(OH),, H,O
I') oxcun xenesa (I1) 4) NaOH, HNO;, CO,
5) FeO, COZ, NH3
6) H,0, SiO,, H,SO,
A B T
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Omeemom K 3adanusm B6-B8 saenaemcsa nocnedosamensnocmov uyugp,
KOmopule COOMEemcmeyiom HOMepam RPAGUTILHBIX OMEemos. 3anuwume
Imu yugpol 6 nopsaoKe 03PACMANUA CHAYANA 6 MEKCM padomel, a 3amem
nepenecume ux 6 61anK omeemog Ne 1 6e3 npobenos u opyzux cumeonos.

C nporeHom MOryT B3auMOJICHCTBOBATh

1) mepmaHraHar Kanus
2) cepoBOIOPOT

3) xaopux memu (IT)
4) Boma

5) xmopOyTan

6) nogoBOIOPOA

Ortser:

JAst STUIICHTIIMKOIISL XapakTepHa(-0):

1) sp’-rubpuUIM3aIKs ATOMOB YrIepoaa
2) xopomast paCTBOPUMOCTB B BOJIE

3) B3ammopeicTBHE ¢ OPOMOBOIOPOIOM
4) B3aUMOJEHCTBUE C MEMBIO

5) peakus dTepuduKanuu

6) peaxuusi ¢ BOIOPOAOM

OrtBerT:

JluMeTHIaMHH pearupyer ¢

1) NaOH
2) O,

3) HNO;
4) KCl
5) NH;
6) H,0

OrtBerT:

Omeemom k 3aoanuam B9, B10 aensemcsa uucno. 3anuwiume 3mo uucio 6
mexkcm pabomovl, a 3amem nepeHecume e20 6 OnaHk omeemoe Ne 1 oe3
YKa3auus eOUHUY umepenus.

MaccoBast 101 TUAPOKCHAA HATpusl B PACTBOpE, IOJYYEHHOM IIpH
pactBopeHuu 6,2 T okcuja HaTpus B 33,8 r BOJbI, paBHA %.
(3amummTe 4MCIO ¢ TOYHOCTBIO JI0 IIENBIX. )
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Macca BemectBa, oOpa3oBaBIierocs B pesynibrare npucoeauHenus 0,3 moinb
OpoMa K MpoIeHy, paBHa I.
(3anMiuTe YUCI0 C TOYHOCTHIO JI0 JECATHIX. )

He 3a6y0vme nepenecmu ece omeemul 6 61aHK omeemog No 1.

Yacrts 3

Mna 3anucu omeemoe Kk 3adanuam mou uacmu (CI-C5) ucnonwv3yiime
onanxk omeemos Ne 2. 3anuwmume cnauana nomep 3aoanua (Cl1 u m.o.), a
3amem noanoe pewienue. Omeemol 3anucvléqiime YemKo u pazoopuueso.

Hcnions3ys MeTo[ 3IeKTPOHHOTO OaaHca, COCTaBbTE ypaBHEHHE PEaKIUu:

N32SO3 + KMHO4 +...=>...t MHOZ + KOH.
OHpe,E[eJ'II/ITe OKHUCJIUTEIb U BOCCTAaHOBHUTECIIb.

JlaHel BemiecTBa: KapOOHAT Kalus, OKCHJI AalTIOMHHMSA, DPAacTBOP CEpHOMU
KHCJOTBI, YIIEPOLL.

Hanumure ypaBHEHUS YETBHIPEX BO3MOMKHBIX PEAKLUHA MEXAYy OSTUMH
BELIECTBAMU.

Hanmmure ypaBHEHUS! peakiyii, ¢ TOMOIIBI0 KOTOPBIX MOXXHO OCYIIECTBUTH
CIEYIOIIHe MPEBPAIECHHS:

SIEKTPOIN3

anerar pacTBOpa X t°, Kar. H,0, H' X
1 2

KMnO4+H,S04
OTHUIICH
KaJus

Xy, HY
—>X32—’>X4.

Cwmemamu 200 mu pactBopa kapOoHaTa Kaiausg ¢ MaccoBoil momei 11%
(rutotHOCTRIO 1,04 T/MIT) M1 250 MIT pacTBOpa XJIOpUaa Oapusi ¢ MACCOBOU JOJICH
15% (mrotHOCTRIO 1,07 T/MIT). OTIpenennuTe MacCoBYIO JIOJTO XJIOpHIa Oapus B
00pazoBaBIIEMCS PacTBOPE.

[Ipu cropanuu HaBecku amuHa Bblaenuioch 0,672 n yrinekucioro rasza, 0,81
Bombl 1 0,112 1 asora (H.y.). Onpenenante MONEKYJISPHYIO (OPMYITy 3TOTO
aMUuHAa.







Ilepuonnyeckas cucrema 3jaemenToB /[.M.MenaeseeBa.

I I I v \% VI VII VIII
1 1 2
H He
1,00797 4,0026
Bonopon Tenmit
2 3 415 6 7 8 9 10
Li Be B C N o F Ne
6,939 9,0122 | 10,811 12,01115 14,0067 15,9994 18,9984 20,183
JIuruit Bepunii Bop Yrnepon Asor Kucnopon Drop Heon
3 11 12 | 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
22,9898 24,312 | 26,9815 28,086 30,9738 32,064 35,453 39,948
Harpwuii Marnwuii ANOMUHUIA Kpemuwuii Dochop Cepa Xiop Apron
4 19 20 21 22 23 24 25 26 27 28
K Ca Sc Ti \4 Cr Mn Fe Co Ni
39,102 40,08 44,956 47,90 50,942 51,996 54,938 55,847 58,9332 58,71
Kanmii Kanpunii Cxkanauit Turan Bananwii Xpom Mapraner Kenezo KobanpT Huxens
29 30 31 32 33 34 35 36
Cu Zn Ga Ge As Se Br Kr
63,546 65,37 69,72 72,59 74,9216 78,96 79,904 83,80
Menn Lynk Tanmmit I'epmanuii MBpIbsaK Cenen | bpom Kpunron
5 37 38 39 40 41 42 43 44 45 46
Rb Sr Y Zr Nb Mo Te Ru Rh Pd
85,47 87,62 88,905 91,22 92,906 95,94 [99] 101,07 102,905 106,4
PyOunuit CrpoHuuit HWrrpnii upxonuii Huobwuit Mosubaen Texnewnuii Pyrenuit Pojuit Tayuaauit
47 48 49 50 51 52 53 54
Ag Cd In Sn Sb Te 1 Xe
107,868 112,40 114,82 118,69 121,75 127,60 126,9044 131,30
Cepebpo Kaxmuit Wuuit O1oBo CypbMma Temnyp Hon Kcenon
6 55 56 57 72 73 74 75 76 77 78
Cs Ba La* Hf Ta W Re Os Ir Pt
132,905 137,34 138,81 178,49 180,948 183,85 186,2 190,2 192,2 195,09
Le3nit Bapuii Jlantan Tadunii Tanran Bonbdpam Penuit Ocmuii Wpuanit IInatuna
79 80 81 82 83 84 85 86
Au Hg Tl Pb Bi Po At Rn
196,967 200,59 204,37 207,19 208,980 [210] 210 [222]
3o50TO Pryts Tammuit CauHen Bucmyr TTononwuit Acrat Pamon
7 87 88 89 104 105 106 107 108 109 110
Fr Ra Ac ** Db J1 Rf Bh Hn Mt
[223] [226] [227] [261] [262] [263] [262] [265] [266]
Dpanuuii Payuii AKTHHUIT JyOuuit XKonuoruii Pesepdopauit Bopuit Tanuii MeiitHepuit
*JIAHTAHOM/IbI
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
140,12 140,907 144,24 [145] 150,35 151,96 157,25 158,924 162,50 164,930 167,26 168,934 173,04 174,97
epuit IIpazeonum Heonum IIpomernii Camapwuit Esponuit Tanonuuuii TepOuit Jlucriposuii Tonemuii Dpouit Tynuit WrrepOmii JIrorenmit
** AKTUHOUbI
90 91 92 93 94 95 96 97 98 99 100 101 102 103
Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
232,038 [231] 238,03 [237] [242] [243] [247] [247] [249] [254] [253] [256] [255] [257]
Topuii Iporaktunnii | Ypan Henrynwuit ITnyronnii Awmepunuit Kropuii Bepxnnii Kamndopunii | Ditnmrreiinnii | Gepmnit Menpenesuii | HobGenmii Jloypencuii

IMpumeuanne:

OO6pasel TabNHIBI HAaTleYaTaH U3 COBPEMEHHOTO Kypca i noctynaromux B BY3s1 H.E. Ky3pmenko u ap. «Hauana xumun» M., «Ok3amen», 2000




PSJI AKTUBHOCTH METAJLJIOB / QJJIEKTPOXUMWYECKHWM PAJT HAIIPSI)KEHU I
Li Rb K Ba Sr Ca Na Mg Al Mn Zn Cr Fe Cd Co Ni Sn Pb (H) Sb Bi Cu Hg Ag Pt Au>

AKTUBHOCTBH MCTAJULIOB YMCHBIIACTCSA

PACTBOPUMOCTH KUCJIOT, COJIE 1 OCHOBAHHWM B BOJE
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“P” — pactBopsiercst (> 1 r Ha 100 r H,0O)

“M” — mano pactBopsietrcs (ot 0,1 r 7o 1 r ma 100 r H,0)

“H” — ne pactBopsiercsa (menbie 0,01 r va 1000 r BozbI)

“~ — B BOAHOU cpejie pasnaraercst

“?” — HEeT JOCTOBEPHBIX CBEJICHHUH O CYIIECTBOBAHUHU COEUHEHUM

TIpumeyanue: DIEKTPOXUMHYECKHI PsiJl HANPSHKEHUI METAILIOB U Tabiuna «PacTBOPUMOCTb KHCIIOT, COJIEH M OCHOBaHHI B BOJIE» HAlleYaTaHbl U3 COBPEMEHHOTO Kypca juis noctynaomux B BY3s1 H.E. Ky3smenko u ap. «Hauana xumun»
M., «Ox3amen», 2000 (c. 241, pop3ar)






