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Ennnblii rocynaperBennsiii 3x3amen no XUMHUHN

HNHceTpyKnus 10 BHINOJHEHUIO padoThI

Ha BbInonHeHne 3K3aMeHallMOHHOH pa®oThl 10 XMMHUHM OTBOAMTCS 3 yaca
(180 munyT). Pabota cocrouT u3 3 YacTeil, BKIIOYAIONINX B ce0s 42 3amaHus.

UYacte 1 comepxur 28 3amanuii (A1-A28). K kaxmomy 3amaHuio mgaércs
YeThIpe BapUaHTa OTBETA, U3 KOTOPBIX TOJIBKO OANH MPABUIIbHBII.

UYacte 2 cocrout u3 9 3amanmii (B1-BY), Ha xoTopsie Hamo nath KpaTKuit
OTBET B BHJIE OCIIEOBATEIHLHOCTH IUDP.

Yacte 3 comepxuT S5 Haubojee CIIOKHBIX 3aJaHMid TI0  OOMIeH,
HEOpraHW4eckoi M opranmdeckoil xmmuu. 3amanus C1-C5 TpeOGyroT MONHOTO
(pa3BépHyTOrO) OTBETA.

Bce Omanku EI'D  3amonHsAOTCA  ApKUMHM  4YEPHBIMH  YCPHUIIAMU.
Jlomyckaercs UCIIOJIb30BaHHUE I'eI€BOM, KaWIIAPHOI WK IEPbeBON pydeK.

IIpu BbImonHeHUM 3amaHuil Bel MoOXeTe IOJB30BATHCS YEPHOBUKOM.
OOpamraem Bame BHMMaHMe Ha TO, YTO 3allMCH B YEPHOBHKE He OynyT
YUUTBIBATHCS IPU OLICHUBAHUY PAOOTHI.

CoBeTyeM BBIOJIHATH 33/1aHHSL B TOM IOpPsIIKE, B KOTOPOM OHM AaHbl. st
SKOHOMUH BPEMEHH IPOITyCKaiiTe 3a1laHie, KOTOPOE He yIaéTCsl BBINOIHUTD CPasy,
U mepexonuTe K cieayromemy. Ecnu mocne BblnosiHeHUs Bceil paboTel y Bac
ocTaHeTcs BpeMs, Bbl cMokeTe BepHYThCS K IIPOIYIIEHHBIM 3aaHHSIM.

[Ipu BemonmHennn paboTel Bbl Moxere monb3oBathes [lepuommdaeckoit
cucreMoil xumuueckux aemenToB .M. MenneneeBa; tabnunei pacTBOPUMOCTH
coJlelf, KMCJIOT U OCHOBAaHMH B BOJE; DJEKTPOXUMHYECKUM DAIOM HANpsKEHUH
METaJUIOB (OHM IPWJIATAIOTCA K TEKCTy paboThl), a TaKkKe HElNporpaMMHPYEMbIM
KaJIbKYJIATOPOM.

bannbl, mosyuenHsle Bamu 3a BBINOJHEHHbBIE 3a/aHUs, CYMMHPYIOTCA.
IMocrapaiiTech BBITOJHUTH KaKk MOXKHO OoJblle 3afaHMil 1 HabpaTh HanOoJbIIee
KOJIMYECTBO OAJIIOB.

Kenaem ycmexa!
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Yacre 1

Ilpu evinonnenuu 3a0anuii Imoii wacmu ¢ énanke omeemog Ne 1 noo nomepom
evinonnsaemozo Bamu 3adanusn (A1-A28) nocmasome 3nax «x» 6 Kiemouke,
HOMep KOMOPOil COOmeenmcmeyem Homepy eblopannozo Bamu omeema.

BanenTtubie OJICKTPOHBI B aTOME KaJIbLIUSA HAXOOATCSA HA IIOAYPOBHE

1) 3d
2) 4p
3) 3s
4) 4s

B kakoM psay XMMHYECKHE 3JIEMEHTBI PACIIOJIOKEHBI B TIOPSIKE BO3PACTaHHS UX
aTOMHOTO pajguyca?

1) Sb—As—P
2) Li—=Be—B
3) Na—=K—Rb
4) P—>S—Cl

BepHsl 11 ciaenyromue cyxaeHus o Metayuiax?
A. Bce meramst [A u 1A rpynm o6pa3yroT ménodmn.
b. Bce meramnbl IA-IIIA rpynn sSBASIOTCS S-3JIEMEHTaMU.

1) BepHO TOIBKO A

2) BEpHO TOIbKO b

3) BepHBI 00a CyKIeHHs
4) o0a CcyK1eHUs HEBEPHBI

Hau6omnee TMOJIApHA XUMHUYCCKas CBA3b B MOJICKYJIC

1) xmopa

2) XJIOpOBOAOpOIA
3) cepoBomopona
4) ¢ropoBomopona
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anepoz: MPOABJIAACT OTPULATCIIBHYIO CTCIICHb OKUCJIEHUA B COCIUHCHUU C

1) xmopom

2) KalbLueMm
3) ¢Topom

4) KHUCIIOpOJIOM

K BEIICCTBAM MOJICKYJIAPHOTO CTPOCHUSL OTHOCUTCA

1) amoOMHMHUKA

2) XJIOpH[ HaTpHst
3) OKCHA KPEMHHMS
4) amMMuaKk

Cpenu epeurcIeHHBIX BEIECTB:
A) Ba(NO3)2

b) Ca(HS),

B) (NH4),SO4

') MgHPO,

J) CaBr,

E) NaHCO;

CPEAHUMHU COJISIMU SIBJISIIOTCSA

1) BIE
2) ABT
3) ABJI
4) BJIE

BepHsl 111 cnenyromye cyskIeHus 0 CBOMCTBax )kene3a’?
A. XKeneso pearupyer ¢ pa30aBIeHHOIN a30THON KUCIIOTOM.

b. B x05101HOM KOHUEHTPUPOBAHHOK CEPHOM KUCIOTE 7KeJIe30 NaCCUBUPYETCS.

1) BepHO TOMBKO A

2) BEpHO TONIBKO b

3) BepHBI 00a CyXKICHHSA
4) o0a cyk/IeHHs HEBEPHEI
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Kakue coenuHenns He MOTYT pearupoBaTh MEXIy co0oii?

Al10

All

Al12

Al13

1) COZ u SOZ

2) LiHu H,0

3) MgOu CO,

4) KOH u Al(OH),

FI/I,HPOKCI/I,I[ AJTFOMHUHUAS B3aPIMOZ[efICTByeT C KaXXAbIM U3 IBYX BCIIECTB:

1) SO, u CHy4

2) CU(OH)Z nu NH3
3) NaOH u HNO;
4) HClu CuSO,

C constHOM KMCIIOTOM He pearnpyert

1) Na;SOs

2) CaCO,

3) Fe(NOs),
4) Na,S

B cxeme npespatenuit
TETParuIpOKCOAUTIOMUHAT HATpHUs —> X — CyJib(ar aTlOMUHUS
BEIIECTBOM X SIBJISICTCS

1) THAPOKCH] aTFOMHHHS
2) alfOMUHMA

3) OKCHJ alOMHHUS

4) HUTpaT amroMuHUs (p-p)

CTpYKTYpHBIX H30MEPOB HE HMeeT

1) 6yran

2) TpomaH

3) 2-MeTUIIEeHTaH
4) IMKJIOTeKCaH



Al4

Al5

Al6

Al17

Al8
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Kakoe u3 mepedrcicHHBIX BEIISCTB He 00ecIIBeYMBAET PacTBOP MEpPMaHraHaTa
Kaaus?

1) oreH

2) 9TUH

3) Oenzon

4) Oyramuen-1,3

MertaHon BCTYHA€T B p€aKIun

1) mnoaumepusanuu
2) sTepudUKannH
3) MOPHCOCAUHCHHMS
4) wu3oMepH3alun

[Tpoxyxrom B3anmoneiicreus CH;(CH,),COOH u CH;CH,CH,OH sBnsiercs

1) mpomnunoBslif 3¢up 6yTaHOBOH KHCIOTHI
2) OyTunoBHIH 3¢up OYyTaHOBON KHCIOTHI

3) OyTUIOBBIH 3pUp MPOMAHOBOK KUCIOTHI
4) TponmIOBBIi 3)HP MPONAHOBOI KHCIOTHI

IIpu ruaparauuyu nponuicHa MpeuMyIeCTBEHHO 00pa3yeTcs

1) mpomaHoH

2) nponaHon-1
3) mnpomnaHaib
4) nponaHon-2

B cxeme npeBpaieHuit
Ce¢Hg — X — C4HsOH
BEIIECTBOM X SIBIISIETCS

1) CeHs—CHO
2) C¢Hs~COOH
3) CeHs—Cl

4) CeHs—CH,
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K peaKkuusaM 3aMEIICHUSA OTHOCUTCA BSaHMOHGﬁCTBﬂe 6p0Ma C

A20

A21

A22

A23

1) BomopoaoM
2) MarHuem

3) JTHICHOM
4) nporaHoM

C HanboutpIIeit CKOPOCTHIO IPU KOMHATHOH TeMIlepaType B3aUMOJEHCTBYIOT

1) HCl(p-p) u NaOH(p-p)
2) S(tB.) m Hy(r)

3) COx(r) u HoO(x)

4) FeSy(tB.) 1 Oy(1)

B kakoii cuctemMe XUMHYECKOE PaBHOBECHUE CMECTUTCA B CTOPOHY HCXOIHBIX
BCIICCTB KaK ITPH MOBBINICHUN TEMIIEPATYPHI, TAK U TP TOHWKCHUN JIaBIIeHI/IH?

1) Hy ) +Cl ) 22 2HCl, +Q

2) 280, + 0y sy 22803 ) +Q
3) Ny +O0y4 &2NO0) —Q

4) CeHip,) & CeHg ) +3H, ) —Q

B BomHOM pactBOpe 0pTO(oCchHOPHON KHUCIOTHI HAMMEHBINYI0 KOHLEHTPALHUIO
HUMECT NOH

1) H

2) H,PO,
3) HPO;”
4) POy

CoxkpaméHHoe HOHHOE YpaBHEHHE
Cu(OH), + 2H" = Cu*" + 2H,0
COOTBETCTBYET B3auMmoelicTauto ruapokcuna meau(Il) ¢ kucnoroit

1) yxcycHoi
2) XJIOpPOBOAOPOIHOM
3) ¢TOpOBOIOPOAHOM
4) YroibHOM



A24

A25

A26

A27

A28
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Kakyro €MKOCTh HeJb3sl MCIOJIB30BAaTh JJIsi TIPUTOTOBJIEHUS pacTBOpa MEIHOTO
Kymopoca?

1) OUMHKOBAaHHYIO
2) TMIACTHKOBYIO
3) CTCKIISIHHYIO
4) SMaJIMpOBaHHYIO

B MPOMBINUICHHOCTH JIA ITOJTYYCHUSA CCpHOI‘/‘I KHCJIOTBI UCIIOJIB3YIOT

1) cemutpy
2) OHpUT
3) comy
4) mnoTam

K pactBopy, cocrosiemy u3 45 T Boabl u 15 T conu, nobGaBuiu 65 T Boasl 1 10 T
TOH e COJHM. Brruncnure MaccoByIo OO COMM B ITOJTYYSCHHOM PAacTBOPE.

1) 18,5%
2) 22.7%
3) 31,4%
4) 35,6%

s monmyvenust 98 i1 (H.y.) okcuna azora(ll) cornacHo ypaBHEHHIO peakuu
NZ(r) + OZ(r) = 2NO(;) — 180 K}])K
norpedyercs 3aTpaTHTh

1) 394 xJIx
2) 360 xJx
3) 180 xJIx
4) 90 xkJIx

B pesynbraTte peakiuu alfOMUHUS C COJSIHOM KucCioToi oOpaszoaiock 0,4 mMoib
conu. Kakoit 006EM (H.y.) BOZOpO/Ia MPU 3TOM BBIICITHIICS?

1) 112
2) 13,44 n
3) 0,31

4) 672n
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Yactp 2

Omeemom Kk 3a0anuam 3mou wacmu (BI1-B9) saensemcsa nocnedosamenbrocms
uugp, komopute ciedyem 3anucamo 6 6n1ank omeemos Ne 1 cnpasa om nomepa
CcooOmeenmcmayouiezo 3a0anus, Havunas ¢ nepeoi knemouku. Kaxcoyw yugpy
nuuwiume ¢ OmMOeIbHOIUl K1emouKe 6 COOMEenmcmeuu ¢ NPUGEOEHHbIMU 6 D1aHKe
oopazuyamu.

B 3a0anuax BI-B6 k Kajxcoomy jinemeHmy nepeozo cmonoua noodepume
COOmMEemCcmEyIOWUIl IIEMEHM 6MOPO2o U 3anuuiume ¢ maoauyy vlopantvle
yugpsl noo coomeemcmeylwumMu OyKeamu, a 3amem HOJYYUBUIYIOCA
nocneoosamensnocms yugdp nepenecume ¢ d1ank omeemos Ne 1 6e3 npodenos,
3anAmbIX_u_Opy2ux 00noIHuUmenbHbIX cumeonos. (Lugpor ¢ omeeme mozym
noemopamucs.)

VYCTaHOBUTE COOTBETCTBHE MEXIy Ha3BaHHEM COCIMHEHHS M oOmiel Qopmymnoit

Kimacca  (TPYIIBI) OpPraHMYECKHMX  COEOUHEHHH, K  KOTOpomy(-0if) OHO
TIPUHAUTIE)KHT.
HA3BAHUE COEJUHEHUA OBLIASA ®OPMVYIJIA
A) rekcuH 1) CiHanez
B) mmKIonponaH 2) C.H,
B) sTunbenson 3) CiHano
I') mponan 4) CyHans
5) CiHans
6) CiHang
Ortger: A b B r
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VYcTaHOBUTE COOTBETCTBHUE MEXKIY CXEMOW HW3MEHEHHUsI CTEIeHU OKHUCIICHUS
DJICMCHTA U YPAaBHEHHUEM pEaKLHU, B KOTOpOﬁ 9TO UBMCHEHHUE MTPOUCXOIUT.

CXEMA U3MEHEHUS YPABHEHUE PEAKIIMN

CTEIEHW OKMCJIEHU S

A) Cr¥ = Cr 1) 2Cr+6H,SOy(0m) = C1a (S04 )5 +3S0, +

B) Crt® —cr® + 6H,0

B) cr’ - Cr*? 2) 2CrO; +3H,8 ;) =2Cr(OH); +38 |

D) ¢ —crt 3) K,Cr0; +4Al=2Cr+ ALO; +2KAIO,
4) Cr,0;+3Ca=2Cr+3CaO
5) 2K,CrO, +2HCl=K,Cr,0, +2KCl+

+H,0
OT1BeT: A b B r

YcTraHOBUTE COOTBETCTBUE MEXIY (DOPMYJIONH COIM U NPOIYKTOM, 00pa3yIoUMCs
Ha KaToJie MPU 3JIEKTPOJIN3E BOJHOI'O pacTBOPA ITOH COJNH.

DOOPMVIJIA COJIN IMPOAYKT HA KATOJE
A) NaCl 1) xamui
B) AgNO; 2) Menp
B) CuCl, 3) xyop
I KBr 4) BOJIOpOJA
5) cepebpo
6) Opom
Ortser: A b B L

VYCTaHOBUTE COOTBETCTBHE MEKIY Ha3BAHMEM COJIM M OTHOILIEHHEM 3TOH COJIU
K TUZIPOJIH3Y.

HA3BAHUE COJIN OTHOIIEHUME K TUAPOJIN3Y
A) HHTpAT HaTPHUA 1) TUAPOIM3YETCS MO KAaTHOHY
b) HuTpHUT HATpHS 2) THAPOJU3YETCS 110 aHUOHY
B) cynbdar nesus 3) IMAPOIM3YETCH IO KATHOHY M aHHOHY
I') rugpoxapOOHAT aMMOHUS 4) THAPOIU3Y HE MOABEPracTCs
A b B T

Ortser:
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VcTaHOBUTE COOTBETCTBUE MEXKIY (l)OpMyHOfI BCLICCTBA U p€ar€HTaMu, ¢ KaXXJ1bIM
M3 KOTOPBIX 5TO BEUIECTBO MOXKET BSaHMOHeﬁCTBOBaTI:.

OOPMVIJIA BEHIECTBA PEAT'EHTHI
A) Ba 1) H,O, HBr, Mg
B) Ba(OH)z 2) P205, CI'O}, LizSO4
B) SO, 3) NaOH, H,0, O,
r) FeS 4) CO, K3P04, H2
5) HCI, O,, HNO,
Ortsert: A b B L

YcTaHOBUTE COOTBETCTBHE MEX Ty (hOPMYJIaMH BEILIECTB H PEareHTOM, C TOMOIIBIO
KOTOPOI'O UX MOXHO Pa3JIUYUTh.

®OPMVIJIbI BEIIIECTB
A) H,0 n KOH(p-p)
B) Fe(NOs)s(p-p) u FeCly(p-p)

PEATEHT
1) NaOH(p-p)
2) AgNOs(p-p)

B) KBr(p-p) n AlBr3(p-p) 3) H,0
I') Zn(OH), u Mg(OH), 4) H,SO4(pas6.)
5) HCl(p-p)
A b B r

OrtBeT:

Omeemom K 3a0anuam B7-B9 asenaemcsa nocnedosamenvnocms u3 mpéx yugp,
Komopble cOOMEEencmeyiom HOMepam RPAeUIbHbBIX OMeemos. 3anuuiume smu
uugpvl 6 nopsadke 603pacmManus CHAYANA 6 MeKCm padomvl, a 3amem
nepenecume ux 6 Onanx omeemog Ne 1 6e3 npobenos, 3anamylx u opyzux
0ONOJIHUMEIbHBIX CUMBOJI06.

Jliis mponieHa xapakTepHa(-0)

1) peakuus noJuMepHU3aiu

2) Hanuuue ABOMHOM CBA3U B MOJIEKYJIE
3) B3aumozeiicteue ¢ Ag,O (NH; p-p)
4) peakuus U30MepHU3alun

5) Bzammoneiicteue ¢ Cu(OH),

6) peakius ruaparaniu

Ortsert: | | ‘ ‘
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dopmanbaeru B3auMoIeHCTBYET ¢
1) CH;0CH;

2) CO,

3) C.Hs;OH

4) CsHj,

5) KMnO,

6) Hy

Ortger: ‘ ’ ’ |

MetunamMuH B3aUMOJICHCTBYET €

1) HCI1
2) NaOH
3) H,0
4) O,
5) NaCl
6) C.H,

Ortser: ‘ ‘ ’ |
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He 3a6y0bme nepenecmu éce omeenbwl 6 61anK omeemog Ne 1.
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Yactp 3

Jlna 3anucu omeemos na 3adanus ymoii wacmu (CI1-C5) ucnonv3yiime o1anx
omeemog Ne 2. 3anuwmume cnauana nomep 3adanun (Cl, C2 u m.o.), a 3amem
€20 nonnoe pewienue. Omeenvl 3anucvléaiine YémMKo u pazoopuugo.

I/ICHOJ'IBSyﬂ METOJI 3JICKTPOHHOT O 6ancha, COCTaBbTC YPABHCHHUEC PCAKIINM:
NaQSO3 +K Vln04 +...o...+ MnOz + KOH

OHpe,I[eIII/ITC OKHCJIMTEIb U BOCCTAHOBHUTECIIb.

Ha xpucramnudeckuil xyopuj HaTpus MOJEHCTBOBAIM KOHIIEHTPHPOBAaHHOM
cepHON KucnoTrol. OOpa3oBaBIIMICS Ia3 PACTBOPWIN B BOAE M B IIOIYUHBIIHHCS
pactBop mo0OaBuiu HeoOxoaumoe konmdectBo okcupa meau(ll). TlomydenHsrit
PacTBOp CMeEIIATH C PpacTBOPOM HMTpaTa cepebpa, BBIIABIIUM NPU ITOM OCaT0K
ormenunn. K ocraBmieMycs pacTBOpy JH0oOaBWIM pacTBOpP HMOIUIA Kajus.
Hanumunre ypaBHeHUs 4eTbIPEX OMUCAHHBIX PEAKLIU.

Hanummre YpaBHCHUA peaKnHﬁ, C NOMOHIBIKO KOTOPBIX MOXHO OCYHICCTBUTH
CJICAYIOIHNE MPEBPALLICHUSA

Cor £° Cly, FeCl
Xl aKT. > C6H6 2 3 > X2 > X3

KMnOy,, H,SOy, £°
-, CH3@N02 e e X,

[lpn HamucaHuM ypaBHEHMH peaKIUH HCIONb3YHTEe CTPYKTYpHbIE (HOpPMYJIBI
OpraHMYECKUX BEILECTB.

[Ipu B3ammoneiictBun 20T mupomro3uTa (MHHEpaja, COAEPIKAMIETO IHOKCHI
MapraHiia) ¢ u30bITKOM KOHIEHTPUPOBAHHOMN COJISIHOW KHMCIIOTHI BBIAEIHICS XJIOP,
MOTJIOIIEHHBIA N30BITKOM TOpSYIero pacTBopa THIpOKcHIa HaTpus. [locnenyromee
no0aBleHHE K TOJIyYMBIIEMYCS pacTBOpPY HM30BITKAa pacTBOpa HUTpaTa cepebpa
npuBelo kK oopaszoBanuio 47,84 r ocaznka xnopuaa cepedpa. Kakoa maccoBas qosst
JIMOKCHJIa MapraHIla B MUPOJII03UTE?

JIns mONMHOTO THIPHUPOBaHUS roMoiiora OeHszona motpedoBanoch 10,08 n (H.y.)
BOJIOPOZIA, TPH STOM o0Opa3oBaiicsi LUKIOATKaH Maccoir 14,7 r. 3anummre
ypaBHEHHE peakiuu B o0meM Buae. OmnpenenuTe MOJEKYSIPHYO (opmyiry
romortora 6en3osia. CuuTaTh BBIXO/ IPOAYyKTa peakiuu paBHbIM 100%.




Iepuoanueckas cucrema djiemenToB .M. MenpaesieeBa

I 1I I v \% VI VII VIII
1 1 2
H He
1,00797 4,0026
Bozxopox 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
Jlutnit Beprnmii Bop Yraepon Azotr Kucnopox 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 Maruuit AmomMuHuit Kpemunii Docdop Cepa Xnop 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
Kanwuit Kanbrmit Cxanauit Turan Banaguit Xpom Mapranen Keneso KobansT Huxkens
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
Mens unk Tayumi T'epmanuit MbIbsk Cenen | Bpom Kpunron
5 37 38 39 40 41 42 43 44 45 46
Rb Sr Y Zr Nb Mo Tec Ru Rh Pd
85,47 87,62 88,905 91,22 92,906 95,94 [99] 101,07 102,905 106,4
Py6uamit Crponnmit Urtpuit upkonuit Huo6wmit Monubaex Texnennit Pyrennit Ponmit ammaanit
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 Kagmnit Wupnit OnoBo Cyppma Temryp 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
1lesuit Bapunii Jlantan Tagunii Tanran Bonbppam Pennit Ocwmuit Wpwuauit 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]
305010 Pryts Tannuit CauHer Bucmyt TTomonwuit Acrar Pasnon
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]
Dpannmit Panuii AKTHHHI JyOuuit XKonuotuii Pesepdopaumit Bopuit Tanuit MeiitHepuit
*JIAHTAHOM/1bI
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce Pr Nd Pm Sm Eu Gd Tb 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
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PSJI AKTUBHOCTHU METAJLIJIOB / DJIEKTPOXUMHWYECKUM PSAJT HAITPSIDKEHUIA
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_
AKTUBHOCTb METAJIJIOB YMCHBILIAETCS
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“P” — pactBopsiercs (> 1 r Ha 100 r H,0O)

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

“H” — ne pactBopsercs (menbie 0,01 r zva 1000 T BobI)

“~” — B BOAHOU cpejie pasyaraercs

“?” — HEeT JOCTOBEPHBIX CBEJICHUH O CYIIECTBOBAHUN COETUHECHHMN
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