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EnuHblii rocyjapcTBeHHbIN IK3aMeH
no XUMMUHU
HNHCTpyKIus M0 BHINOJTHEHHIO PadoThI

Dk3aMeHalMOHHAs paboTa COCTOMT M3 JABYX 4YacTed, BKJIIOYAIONMX B cebds
35 3amanmii. Yacte 1 comepxur 29 3amaHMii C KpaTKUM OTBETOM, 4YacTb 2
conepKuT 6 3amaHuil ¢ pa3BEPHYTHIM OTBETOM.

Ha BeimomHeHme »sK3aMeHAIMOHHOW pa®OTBI MO XWMHH OTBOOUTCA 3,5 wdaca
(210 mMuHYT).

OTBETOM K 33/laHHSIM YacTh 1 sIBIsIeTCs IOCIeN0BaTeNbHOCTD Iu(p miH yncio. OTeer
3alMIINTEe [0 NPUBEAEHHBIM HIDKE O0pasllaM B IIOJIEe OTBETa B TEKCTE PabOTHI, a 3aTeM
nepeHecuTe B OaHK 0TBETOB Ne 1.

[TocnenoBarenbHOCTh 1MGP B 3aganHusx 1-26 3anumurte 6e3 MpoOeroB, 3amsAThIX U APYTHUX
JOIIOJTHUTECIIbHBIX CUMBOJIOB.

KAM Bnauk

Otser: | 3| 5 3 35

XY
OTgeT: A& N 8 _.—N

OtBeT: 34 ) 213 + 4

OtBethl k 3amanusM 30-35 BriOYawT B cebs MOApOOHOE OMHCAHHWE BCErO XO7a
BBINIOJIHEHUS 3ajaHus. B Onanke oTrBeToB Ne 2 ykakuTe HOMEp 3aJaHMS W 3alMIIUTE €ro
IIOJTHOE PeIlIeHHE.

Bce Omankm EI'D 3anonmHsioTcs sipkuMu  4€pHBIMH  YepHwiIamu. Jlomyckaercs
HCIOJIb30BaHME TeEBON, WM KaWUISIPHOM, WIIM IIEPEBON PYUKH.

[Ipu BBITOTHEHUH 33JaHUI MOYKHO TTOJIb30BATHCSI YEPHOBIKOM. 3alMCH B YEPHOBUKE, a
TaKsKe B TeKCTe KOHTPOJBLHBIX H3MePHTEIbHBIX MATepPHAJIOB He YUYHTHIBAIOTCA MNpHU
OLleHUBAHUM PaldOTHI.

IIpu BeIMOMHEHUH pabOTBI HUCMONB3yHTe [lepHONUYECKYIO CHCTEMY XHMHUCCKHX
anementoB J[.1. MenzeneeBa; Tabauily pacTBOPUMOCTH COJIEH, KHCIOT ¥ OCHOBaHHU B BOJE;
JJCKTPOXUMUYECKUHA PsIJl HANPSOHKCHUH METAJUIOB. OTH  CONPOBOAMTEIbHBIE MaTepHAaIbI
MPUIAraloTCs K TEKCTY paboTHL

J171 BBIUMCIIEHUH UCTIONIB3YHTE HEIPOrPaMMUPYEMBIH KaJIbKYJIATOP.

Bannel, momyuenneie BaMu 3a BBITIONHEHHBIE 3alaHus, cyMMupyrotcs. [locrapaiitech
BBIMTOJTHUTH KaK MOKHO OOITbIIe 3a/JaHni 1 HaOpaTh HanOOJIbIIee KOJMYECTBO OaLIOB.

IMocne 3aBepuieHust paboThI MPOBEPHTE, YTOOBI OTBET HA KAXKIOC 3aJaHUC B OJIaHKAaX
orBetoB Ne 1 1 Ne 2 GbuT 3amKcaH o] MPaBUILHBIM HOMEPOM.

Kenaem ycnexa!

(1151- 1/6)
Yacrs 1

Omeemom K 3a0anuam 1-26 saensemcs nocinedosamenvHocms yughp. 3anuuiume
omeem 6 none omeema 6 mekcme pabomol, a 3amem nepenecume ¢ bIAHK
OTBETOB Ne 1 cnpasa om nomepa coomeemcmayouiezo 3a0anus, HAUUHasA ¢ nepeoil
knemouku. Ilocnedosamensnocms yugp 3anucvléaiime 0e3 npodenos, 3anamyix u
Opy2ux _QOnoJIHUMENbHbIX cuM80n06. Kajcovlit cumeon nuwume 6 0moeabHOU
K/lemouKe 6 COOMEemcmeuu ¢ npueedéHHvimu 6 oOnanke oopasyamu. Llugpvr ¢
omeemax Ha 3a0anun 5, 8, 9, 11, 16, 17, 21-26 mozym nogmopamuca.

Jlnst BeIonHeHus 3aganui 1-3 ucnosb3yire cleayomui psiji XMMUYECKIX JIEMEHTOB.
HP 2)Na 3)Si 4)Cr 5) Se

OTBeTOM B 331aHUSX 1—3 SABIISETCS MOCIEA0BATEILHOCTD IU(P, IO KOTOPHIMHU YKa3aHbI

XMMHUUYECKHUE JJIEMECHTH! B AAHHOM PsAYy.

OmnpenennTe SMEMEHTBI, aTOMBI KOTOPBIX UMEIOT OAMHAKOBOE YHCIIO BAJICHTHBIX JIEKTPOHOB.
3anmumuTe HoMepa BEIOPAaHHBIX 3JIEMEHTOB.

OtBer:

W3 ykazaHHBIX B pSy XMMHYECKHX 3JIEMEHTOB BBIOCPHTE TPH 3JIEMEHTA C OAWHAKOBBIM
YHCIIOM DSHEPreTHUECKHX YpPOBHEH B 2JIEKTpOHHOHW obonouke. Pacmonoxure BbIOpaHHBIE
SJIEMEHTHI B OPSAKE YBEINIEHHS PaJIlyCOB UX aTOMOB.

3anuImTe HoMepa BEIOPaHHBIX JIEMEHTOB B HY)KHOM IOCIIEI0BaTEIbHOCTH.

OrtBert:

W3 yka3aHHBIX B psijly SJIEMCHTOB BBIOCPHUTE J[BAa DJIEMEHTA, KOTOPBIC B OKCHUAAX MPOSBIISIIOT
CTENCHb OKUCIICHUS +3.

3anummure HOMEpa wE@ﬁNEIEx DJICMCHTOB.

OrtBer:

W13 npennosxeHHOro nepeyHsl BhIOEpUTE ABa BEIECTBA, KOTOPhIE MMEIOT HOHHYIO
KPUCTAJUIMYECKYIO PEILETKY.

1)BaO  2)Si0: 3)NHd  4)SCL  5)CO

3anuimre HOMEpa WWHQ_UNEEEN OTBCTOB:

OtBer:
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5 VYcTaHOBHTE COOTBETCTBHE MEXIy Ha3BaHMEM BEIECTBA W  KJIACCOM/TPYHIIOH, K
KOTOpOMY(-0¥) 3TO BELIECTBO MPUHAIEKHT: K KOKIOH HO3UIUH, 0003HaUeHHOH OyKBOH,
NoxOepUTe COOTBETCTBYIOIIYIO TTO3HLIHIO, 0003HAYCHHYO LIU(POIi.

HA3BAHUE BEHIECTBA KIIACC/TPYIIIIA
A) OKCHJ IIMHKA 1) OCHOBHBIE OKCHIBI
B) runpokapOoHaT HaTpust 2) pacTBOPUMBIC OCHOBaHHS
B) ruppokcun xamust 3) KUCIBIE CONMHN
4) amdOTEepHBIC OKCHUJIBI
3anummte B Tabnuily BbIOpaHHbIC UPPHI 0] COOTBETCTBYIOMIUMHU OyKBaMH.
A|l B |B
OrtserT:

6 VI3 mpeiioKeHHOTO MepevHsl BBIOCPHTE [Ba OKCHIA, KOTOPBIE PEArHpylT C OKCHUIOM

dochopa(V).

1)CO2 2)MgO 3)LixO 4)SOs  5)SO»

3anumuTe HoMepa BEIOPaHHBIX OTBETOB.

OrTser:

H JlaHb! 1Be IPOOUPKU C pacTBOPOM cynb(uTa Kanus. B oqHy n3 HuUX 100aBMIM pacTBOp
BelecTBa X, a B IPYryro — pacTBop BewiecTa Y. B pesynbsrare B mpoOHpKe C BEIIECTBOM

X BBINAN 0CAJI0K, @ B IPOOUPKE € BEIIECTBOM Y BBIICIHICS Ia3.

W3 mpennokeHHOTO TepedHs BeIOepHuTe BemecTBa X M Y, KOTOpPbIE MOTYT BCTYHAarh B

OTIMCAHHBIE PEAKIHH.

1) momoBomoOpoIHas KHCIOTa 3) HUTpAT CTPOHLUS 5) HUTpaT aMMOHUS
2) okeun cepoi(1V) 4) runpodocdar HaTpus

3anumure B HN@HE\:.G\ HOMEpa WEQ@NIIEM BCUICCTB 1TOA COOTBETCTBYOIIUMU @v\ﬂwﬂgs.

XY

OrtBer:

(1151-2/6)

YcTaHOBUTE COOTBETCTBUE MEKIY @O@Z—v\hom\m BCLICCTBA U p€arcHTaMu, ¢ KaXJIbIM U3 KOTOPBIX
9TO BEIICCTBO MOXKET B3aUMOJICHCTBOBATb.

OOPMVIJIA BELLIECTBA PEATEHTHI

A) K2COs 1) HNOs3, BaCl2, MgSO4
B) AI(OH); 2) BaCly, HzS, LiOH

B) CuSO4 3) Al, HaS, SiO2

') NaOH 4) KOH, HCl, H2SO4

5) H2Si03, BaSOs4, Al

3anummmTe B TaOJIHUIy BEIOpaHHbIE IU(PHI 110 COOTBETCTBYIONIUMH OyKBaMH.

A|bB|B|T

OrtBer:

YCTaHOBUTE COOTBETCTBHE MEXKAY pEardpyOLIMMHU BELIECTBAMU U IPOJYKTaMU, KOTOPbIE
00pa3yloTcsi NMpU B3aUMOJCHCTBHM STHUX BEUIECTB: K KaXIOH MO3UIKH, 0003HAaUCHHON
OyKBO#i, TOIOEPUTE COOTBETCTBYIOLIYIO MMO3UIHIO, 0003HAYCHHYIO HU(POIA.

PEATUPYIOUIUE BEIIECTBA MNPOAYKTHI PEAKLINU
A) m.wON u Na,CO3 1) NaCl u H2SiOs

B) mumr.s NaOH (u36.) 2) NazSiOs, NaCl u H20
B) Z.mmm_Ow u HC1 3) Na:SiOs u Hz

[') SiO2 u NaOH 4) NaSiOs u CO

5) NazSiO; u CO:
6) NaxSiOs u Ho0

3anumuTe B TaOMUILy BEIOpaHHBIE HU(PHI IO COOTBETCTBYIOMINME OyKBaMU

A|b | B |T

OrBer:

© 2021 TromeHCKHI 00J1aCTHOI TOCYAaPCTBEHHBIN HHCTUTYT Pa3BUTHUsI PETHOHATILHOTO 00pa30BaHus
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3ajanHa cxeMma MpeBpaleHHH BEIIECTB:

Y
AgNO; ——> X ——> AgCl

Omnpenenute, Kakue U3 YKa3aHHBIX BELIECTB SBISIOTCS BemecTBaMu X Y.
1) AgNO2 2) Ag 3) Ag2O 4) HC1 5) Clz

3anuimre HOMEpa WWH@@WEEEN BEIICCTB MO COOTBETCTBYOIIUMHA @vﬁﬁwmgs.

XlY

OrTBer:

VYcraHOBHTE COOTBETCTBHE MEXKIy HA3BaHMEM BELIECTBA M KJIAcCOM / TpyMIon
OpPraHMYECKUX BEIIECTB, K KOTOPOMY(-0#) 3TO BELIECTBO NPHHAIICKUT: K KaKIoH
MO3ULUH, 0003HAYEHHON OyKBOMW, MOAOEPUTE COOTBETCTBYIOLIYIO MO3UIHUIO U3 BTOPOTO
cTonbua, 0003HaYECHHYI0 TUPPOIA.

HA3BAHUE BEILECTBA KJIACC / TPVIIIIA BEIIECTB
A 1) amMuHBI
) STaHAI, 2) KETOHBI
B) aneron
3) anbaeruasl
B) anunux

4) aMHHOKapOOHOBBIE KUCIIOTHI

3anumuTe B TaOMUITy BEIOpaHHBIE IU(PHI T0]] COOTBETCTBYIOIIIMH OyKBaMH.

A| B | B

OrtBert:

W3 npenioxkeHHOTo repeyHs BEIOEpHTE JBa BEIIECTBA, B MOJIEKYJIaX KOTOPBIX BCE aTOMEI
yIIIEPO/Ia HAXOMATCS B COCTOSIHUM SP>-THOPHAM3aLHH:
1) MeTHI(EHUIKETOH
2) LMKIJIONPOTaH
3) STHJICHTIIMKOJb
4) akpuiIoBas KHCIOTa
5) nuBUHAI

3anummre HOMEpa WE@@NIIWHN OTBCTOB.

OrTsert:

13 |

(1151-3/6)

W3 npeu1o:KeHHOro IepeyHs BhIOepHTE J[Ba BEIICCTBA, C KOTOPHIMY PearupyeT MeTaH:
1) consiHast kucnora  3) Kanmit 5) Bomopoxn

2) xyop 4) a30THas KHUcCI0Ta

3anuiuTe HoMepa BBIOPaHHBIX OTBETOB.

OrtBer:

14

M3 mpeayioxkeHHOro MepevHsi BBIOEpUTE IBa BEIIECTBA, C KOTOPBIMH B3aUMOJCUCTBYET W

MECTaHOJI, U %XOV\OINN KHUCJIOTA.
1) HCl  2)CuO0  3)CH30C:Hs  4)Ca(HCOs):  5)Na

3anmumuTe HoMepa BHIOPAHHBIX OTBETOB.

OrtBer:

15

W3 mpeioxkeHHOro MepedHs BEIOepHTE ABa BEIIECTBA, KOTOPBIE HE HOIBEPraroTCs

THIPONHU3Y:

1) xpaxman

2) TIMOWITITUALIAH

3) TpucTeapar IIuIeprHa

4) e

5) sTHIaMUH

3anuImuTe HoMEpa BHIOPAaHHBIX OTBETOB.

OrtBer:

16

YCTaHOBUTE COOTBETCTBUE MEXJIy pEarupyrolMMU BELIECTBAMU U OPraHUYECKUM
BEILIECTBOM, NPEHMYILIECTBEHHO OOpa3ylOIUMCA B STOH pEaKUUH: K KaKIOH IMO3ULUH,

0003Ha4YeHHOH OyKBOIi, MoA0epHUTEe COOTBETCTBYIOLIYIO MO3UIINIO, 0003HAUYCHHYIO LU(POIL.

PEATUPYIOIIME BEHIECTBA IMTPOAYKT PEAKIINU
A) muxstonponas u Ha 1) Oyran
B) metunmponmonat natpust 1 NaOH 2) mpornex
3) mpoman
B) metunanerunennn cepedpa u HCI 4) mpomus
I') 1,2-gubpommnponan u Zn 5) muKToreKcaH
6) rekcaH

3anmumuTe B TaONHIly BEIOpaHHBIE HU(PHI IO COOTBETCTBYIOIINMH OyKBAMHU.

A|b |B|T

OrtBer:

© 2021 TromeHCKHI 00J1aCTHOI TOCYAaPCTBEHHBIN HHCTUTYT Pa3BUTHUsI PETHOHATILHOTO 00pa30BaHus
KonupoBanue He 1onyckaercs
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YCTaHOBUTE COOTBETCTBHE MEXKIy CXEMOM PEaKIMU M BEIIECTBOM X, MPUHUMAIOIIAM B
Hell  yvacTHe: K  KaxIoW mo3uiuM, O0O0O3HAueHHOH  OykBOW, momdepure
COOTBETCTBYIOIIYIO TO3UILIUIO, 0003HAUSHHYIO LU(POIi.

CXEMA PEAKLINU BEIIECTBO X
A) meranon —X> mernndopmuar 1) CuO
B) meranon—=—> Qopmanbaerua 2) Na

3) HCOOH (H")

B) meramon —X> IMMeTHIIOBHIH (uUp 4) Cu(OH),
I') meranon —X—> MeTwiar HaTpHs 5) H2SOx4 (koHIL)

6) NaOH (p-p)

3anummTe B TaOJIUIy BEIOpaHHbIE TU(PHI 110]] COOTBETCTBYIOIIMMH OyKBaMH.
A|B|B]|T

OrtBer:

B cxeme npeBpalieHuii:
nponanon-1 — X — Y
BelecTBaMHU «X» U «Y)» COOTBETCTBEHHO SIBIISIOTCS:
1) npomnanosn-2
2) nporieH
3) npornaHoH
4) 2,2-nuxnopnpornan
5) 1,3-nubpomnponan

3anumuTe B TaOJIUIy HOMepa BHIOPAaHHBIX BELIECTB.

X Y

OrTser:

)4 NPEAJIOKECHHOI'0 NEPEHH wEQQ_,UEH@ BCC THIIBI ﬁwmwﬂsm« K KOTOPBIM MOKHO OTHECTHU
B3aUMOJICCTBHE STWiIaneTara ¢ BOJAHbIM paCTBOPOM METOYH:

1) HeoOparumast

2) ruaponus

3) HelTpamm3auus

4) roMmoreHHas

5) OKHCINTENbHO-BOCCTAHOBHUTEIbHAS

3anumure HOMEpa wWH@ﬁNEEEN OTBCTOB.

OrtBert:

20

21

22

(1151- 4/6)

W3 npesiokeHHOro epevHsi BRIOEPUTE BCE yPaBHEHUS PEAKIUi, Ul KOTOPHIX MOBBIIIEHUE
JIaBJIEHHS TIPUBEJET K YBEIMYEHHIO CKOPOCTH XUMHUUYECKOM PEaKIIUm:

1) CaCOs(rs.) + 2HBr(p-p) = CaBrap-p) + CO2(r) + H2Oex)

2) CH2=CHaz(r) + Clzr) = CH2CI-CH2Clx)

3) 3Hzm+ Na@) = 2NHs(r)

4) 2COq) + O2my=2CO2m)

5) KHs,) + H2Ox) = KOHp-p) + Ha(r)

3anummTe HOMEpa wE@ﬁmEEwUm OTBCTOB.

OrtBert:

VYCcTaHOBUTE COOTBETCTBHE MEXIY CXEMOH peakIMHM U CBOMCTBOM aToMa XJIOpa B JaHHOMN
peaxuuu:

CXEMA PEAKLIAN CBOUCTBO ATOMA XJIOPA
A) Cl2+NaOH — NaCl+NaClO+H20 1) TosbKO BOCCTAHOBHTEID
B) NaCl+H2S04 — NaHSO4s+HCI 2) ¥ OKHMCIHTENb, U BOCCTAHOBHTEND

3)  TONBKO OKUCIHTEND
4) He UPOSBIAET  OKHCIUTEIBHO-
BOCCTAHOBHTEIIBHBIX CBOICTB

B) HC104+NaOH — NaClO4+H20

3anumuTe B TaOIUIly BEIOPaHHbBIE TU(PHI TOX COOTBETCTBYIONIIMH OyKBaMH.

A|Bb | B

OrTser:

VcraHoOBHUTE COOTBETCTBHE MEXKIY BEHIECTBOM U MPOJAYKTAMH 3JIEKTPOJIH3a €ro BOIHOTO
pacTBOpa, KOTOpbIe 0OPa3yrOTCs Ha HHEPTHBIX AJICKTPOAAX.

BEIIIECTBO IMPOAYKTHI DJIEKTPOJIU3A
A) CaCl 1) Bomopon, KUCIopos
B) AuCls 2) MeTa, KUCIOPOa
3) MeTaJu, rajJoreH
B) KNOs 4) Bomopoz, ranoreH
T') AgNO; 5) ranoreH, KUCIOPOX
3anumuTe B TaONUITy BEIOpaHHbBIE U(PHI I10]] COOTBETCTBYIOINMY OyKBAMH.
A|B|B|T
Ortsert:
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23

24

XUMUA 11 kmace

VYcTaHOBHTE COOTBETCTBHE MEXIy (OpMYITOH COJMM W OTHOIICHWEM OTOH COMHM K
THIPOJU3Y: K KAXKIOW MO3UIMH, 0003HAUYCHHOW OYKBOM, MOJOEPUTE COOTBETCTBYIOIILYEO
MO3ULINI0, 0003HAYCHHYIO [IHPPOH.

DOOPMVIIA COJIN OTHOIIEHUE K T'MAPOJIN3Y
A) CH3COONa

1) rugponm3yeTcs Mo KaTHOHY
b) K2S04
B) Na:S 2) THAPOIHU3YETCS 110 AHHOHY

3) ruzponu3y He MoABepraeTcs
T') BaCOs

4) runponm3yeTcs 1o KaTHOHY U aHHOHY

3anummTe B TaONUILy BEIOpaHHbBIE IU(PHI I10]] COOTBETCTBYIOIIMMY OyKBaMH.

A|B|B|T

Ortsert:

25 |

26

YCTaHOBUTE COOTBETCTBHE MEX/Y ypPaBHEHHEM OOpPATHMOW pEaKkLUM M HallpaBIeHUEM
CMEIIEHNs] XUMUYECKOTO PaBHOBECUs NPU NOHWKEHMH JABJIEHMS: K KaKI0H No3uuuH,

0003HaueHHOII OyKBOW, MOAOEpPUTE COOTBETCTBYIOUIYIO MO3HUIHUIO, OO03HAYCHHYIO
nuppOi.
YPABHEHUME PEAKIINN CMEIIEHNE PABHOBECHA

A) CsHiow) <> CaHe ) + 2Ho(r) 1) cmemaercs B CTOPOHY MPSIMOMN

B)HFpp) < H'pp+ Fop peaxuuu
B) NO) + NO2r) <> N203(x) 2) cMeniaeTcsi B CTOPOHY 00paTHOM
') ClIF @)+ Fagy <> ClF30 peaxkuuu

3) mpakTHYECKH HE CMEIIaeTCs

3anumuTe B TaONUITy BEIOpaHHBIE IU(PHI T0]] COOTBETCTBYIOIIIMH OyKBaMH.

A|Bb|B|T

OrtBer:

(1151- 5/6)

VYCTaHOBHTE  COOTBETCTBHE MEXIy pearHpyliolMMH  BEIIECTBAMH ¥  INPU3HAKOM
NpOTEeKaoIell MeXIy HHMH peaklUH: K KaXIOH No3uIuM, 0003Ha4eHHOHW OyKBOW,
MOAOEPUTE COOTBETCTBYIOILYIO MO3ULHIO, 0003HAUCHHYIO HU(POIi.

BEIIECTBA [MPU3HAK PEAKIINHA

1) HET BUAMMBIX IPU3HAKOB

2) pacTBOpEHHE 0CaIKa

3) oOpa3zoBaHUE CHHETO OCalIKa

4) obpazoBanue 6eIOro ocaaka

5) BBlAETICHUE ra3a

A) KOHp-p) 1 KHCO3(p-p)
B) NaHCO3 n H2S04

B) Mg(OH)2 n HNO:

') NH3@p-p) 11 AlC30p-p)

3anumuTe B TaOJIMIy BEIOPaHHbIE HHU(PHI ITOZ COOTBETCTBYIOIIMMH OyKBaMH.
A|B|B|T

OrtBer:

VYcTaHOBHTE COOTBETCTBHE MEXAY (OpMYJION MONUMEpa W Ha3BaHHEM COOTBETCTBYIOIIETO
eMy MOHOMepa: K KaxJIoi no3unud, o0o03HaYeHHOH OyKBOH, HOAOEpHUTE IO3HIHMIO,
0003HaYeHHYO (PO

DOOPMVIJIA ITOJIUMEPA HA3BAHUE MOHOMEPA
A) (-CH>-CH=CH-CH>-)
B) (-CH2-CCI=CH-CHz-)a
B) (-CH2-CHCI-)a

1) xopomnpex
2) BUHIIJIXJIOPHT
3) u3omnpeH

4) nuBUHUI

3anummTe B TaONIHUIy BEIOPaHHBIE HU(PHI IO COOTBETCTBYIONIUMH OYKBaMH.

A|b | B

Ortser:
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XUMUA 11 kmace

Omeemom Kk 3a0anuam 27-29 sensemcsa uucio. 3anuwume 3mMo 4uUCI0 6 noae
omeema ¢ mekcme pabomuvl, coOnI00aAA NPU IMOM YKAZAHHYIO CIMENEHb MOYHOCHU.
3amem nepenecume 3mo uucno ¢ bJIAHK OTBETOB Ne 1 cnpasa om nomepa
coomeemcmeyulezo 3a0aHus, HaAuuHaa ¢ npaeoii Kiemouku. Kaswcowiii cumeon
nuwiume 6 0mMOENbHOU KIemouKe 6 COOMEEMCHMEUU C NPUBEOEHHbIMU 8 O]1aHKe
obpasyamu. Eounuyst usmepenus puzuueckux equtun RUCAMb He HYHCHO.

Ilpu npoeedenuu pacuemog O0ns 6cex INIEMEHMO8 Kpome XA0pa UCROIb3YIme
3HAYEHUA OMHOCUMEIbHBIX AMOMHBIX MACC, GbIPANCEHHBIX UEAbIMU YUCTAMU
(Ar(Cl)=35,5).

30

31

27

2

29

CKOJIBKO TPaMMOB BOJIBI ciienyeT 100aBuTh k 450 T 10%-Horo pacTBopa HUTpaTa Kajius,
YTOOBI MaccoBasi JIOJs CONU crana paBHOU 4%? (3amuIIUTe YUCIO ¢ TOYHOCTBIO JIO
LEJbIX. )

OrTser: L.

B pesynbTare peakuuu, TEpMOXMMHUECKOE ypaBHEHUE KOTOPOH

Fe203(s) + 3H2) = 2Fews) + 3H20@) - 89,6 xJx
norinotwioch 100 xJDk TemioTel. Bplumcnure KoONMMYECTBO BellecTBa BOJOPOJA,
HM3PaCcX0I0BAHHOTO B 3TOM peakiuu. (3alHIIuTe YHCIO C TOYHOCTHIO IO COTHIX. )

OrtBert: MOJIb.

Onpenennute MaKCUMaJIbHBIN 00BEM (H.Y.) XJIOpPOBOIOPOZA, KOTOPBIH B3aUMOICHCTBYET C
6,5 r anietnieHa. (3amMIINTE YUCIO C TOYHOCTBIO JIO JECATHIX. )

OrtBer: I

32

33

He 3a0yobme nepenecmu ece omeemol ¢ d61ank omeemog Ne 1 ¢ coomeemcmeuu c
UHCMPYKYueli no 6bINOAHEHUI0 PAOOMb.

Iposepome, umooOvl Kadxcovlli omeem Obll 3ANUCAH 6 CHIPOKE C HOMEPOM
COOmeemcmayoue20 3a0anus.

)

Yacmo 2

/na 3anucu omeemoe na 3adanua 30-35 ucnonwvsyiime bJIAHK OTBETOB Ne 2.
3anuwume cnavana nomep 3zadanusa (30, 31 u m.o.), a 3amem ezo noopooHoe
peuwenue. Omeemul 3anucsvléaiime YémKo u pazdopuuso.

Jns BomonHenus 3azanuii 30, 31 ucmomnb3yiiTe clepyroIMid IepedeHb BELIEeCTB:
xpomaT Kamus, okcun cepbl(IV), HUTpUT Kamus, XJop, amerar cepedpa, XIOpHLI
KanpIys. [loIycTHMO HCHOJIB30BaHHE BOJHBIX PACTBOPOB BEIECTB.

35

(1151- 6/6)

W3 mnpemnoXeHHOTo IiepedHsl BBIOEPUTE BEIIECTBA, OKHCIHMTEIbHO-BOCCTAHOBHUTEIbHAS
peaKIHs MeXKTy KOTOPBIMH MPUBOIHUT K 00pa30BaHMIO OECI[BETHOIO PAacTBOPA, COAEPIKALIETo
TOJBKO KHCJIOTHL. 3alMIIMTE ypaBHEHHE TONBKO OAHOW M3 BO3MOXKHBIX OKHCIMTEIIBHO-
BOCCTAHOBUTEJBHBIX PEaKLHUi C yyacTHeM BBIOpaHHBIX BewlecTB. COCTaBBTE 3JIEKTPOHHBIN
6ayaHC, yKa)XUTE OKHCIUTENh U BOCCTAHOBUTEIb.

U3 MPEIIOKEHHOTO IIEPEYHA wE@w@SHO JiBa BCIIECTBA, PC€aKIUsl MOHHOI'O obmenHa MEXKIAY
KOTOPBIMH CONPOBOKAACTCS BBINIAACHUEM OCaJKa M3 OKpAIICHHOTO pacTBOpa. 3anuimre
MOJICKYJISIPHOE, IMOJIHOC U OON@NE&IIO@ HOHHO€ YpaBHCHUA 3TOM peakuuu.

K pactBopy murmapodocdara Kamplys NPWIMIH M30BITOK PAacTBOpa THUAPOKCHAA Kallusl.
IlonmyuuBieecs coeAMHEHUE KalblMsd OTICIWIM, BBICYIIWIM U HArpeld C JUOKCUAOM
kpeMHus 1 yriém. [lomyueHHoe MpocToe BEIECTBO BCTYMHIIO B PEAKIMIO C XJIOPaTOM KallHs.
OO6pa3oBaBIIyIOCS COJIb PACTBOPWIIM B BOJIE U MIPOBENU JIEKTPOJIM3 MOIyUEHHOTO PacTBOPA.
Hanumure ypaBHeHHs YEThIPEX ONMMCAHHBIX peaKLuil.

Hanummre ypaBHEHUS peakIyii, C OMOIIBIO KOTOPBIX MOXKHO OCYIECTBUTH CIIEAYIOIINE
TIPeBpaNICHUS:

1,1-au6pomnponan —>> X1 K2Cr207, 112504 », TponHOHOBas KHCIOTA —> X2 —>
X3 —2_> penranon-3

[Ipy HammcaHMM ypaBHEHHH peakLuil yKa3bIBalTe MPEUMYIIECTBEHHO 00pa3yomecs
HPOAYKTHI, MCHOJIB3YITE CTPYKTYpHBIE (HOPMYJIbI OPraHUYECKUX BEIECTB.

JKenesHyio mnmacTHHKY HONHOCTRIO pacTBopwid B 500 T pactBOpa KucioTel. Ilpm sTOoM
BhIenmIach cMeck okcuaa azora(ll) u okcuna azora(IV) od6pémom 20,16 11 (H.y.), B KOTOpOi
COOTHOIIIEHNE aTOMOB KHCIIOpOZa M a30Ta paBHO 5:3. BrlumcianTe MaccoByIO JONIO COMU B
oOpa3oBaBIIeMcsi pacTBope. B oTBeTe 3amummTe ypaBHEHHS peaknuii, KOTOpHIE YKa3aHBI B
YCIOBHM 3aJa4d, ¥ HpPUBEIAUTE BCE HEOOXOAMMBIC BBIYUCIEHHS (yKa3bIBaTe €IXMHUILIEI
HU3MEpEHHs] HICKOMBIX (DM3HYECKUX BEIHYHH).

IlIpu cropanuu 2,15 r opraHnueckoro BeuiecTsa A moyduiu 2,24 1 yrIeKUuclIoro rasa (H.y.)
u 1,35 r Boxpl. U3BectHO, 4TO BemiecTBO A oOpasyercsl mpu TMapaTaluu yrieBopopoaa b,
KOTOPBIl BCTymaeT B peakIMi0O C THAPOKCHIOM nauamMmuHcepeOpa(l) B MomsspHOM
cootHoueHnu 1:2. Ha ocHOBaHWYM IaHHBIX YCIOBHS 3a1a4H:

1) mpoBeanTe HEOOXOXUMBIE BEIMHCICHHS (YKa3bIBalTe EIWHMIBI W3MEPEHHsS HMCKOMBIX
(hM3UIECKHUX BENIMYNH) U YCTAaHOBUTE MOJICKYJISIpHYIO (hopMyiTy BemecTsa A;

2) cocTaBbTe CTPYKTYPHYIO (hOpMyITy BemecTBa A, KOTOpasi OTHO3HAYHO OTPAKAeT IOPSIIOK
CBSI3H aTOMOB B €r0 MOJIEKYJIE;

3)HanuIIMTe ypaBHEHHE THApaTaliu yriesogopoaa b ¢ o6pasoBanuem Bemectsa A.
(ucrnonp3yiiTe CTPYKTYpHBIE (POPMYJIBI OPraHUYECKUX BELIECTB).

Ilpogepvme, umobvl KaxycOvlii omeem Obll 3ARUCAH  PAOOM C HOMEPOM
COOMEEMCmayIou|e20 3a0anusl.
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PACTBOPUMOCTH KUCJIOT, COJIEA U OCHOBAHMM B BOJE
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«P» — pactBopsiercs (> 1 r va 100 r H,0);
«H» — ne pactBopsercs (mensie 0,01 r va 1000 r Boabl);

«?» — HET IO0CTOBEPHBIX CBEJICHUM O CYIIECTBOBAHUU COCTUHEHUI

«M» — mano pactBopsiercs (ot 0,1 r 1o 1 r va 100 r H20)
«—» — B BOJIHOM cpeJie pa3iaraercs

PSIIl AKTUBHOCTH METAJLJIOB / DJIEKTPOXUMUWYECKHWM PSJT HATIPSI)KEHU

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_
AKTUBHOCTh METAJIOB YMCHbBIIIACTCS




NMepunoanyeckasa cuctema xummyeckux anemeHtoB [1.U. MeHaeneeBa

FTpynn bl
| | 1] v \"/ Vi Vil VIl
1 2
1| H1o0s (H) He 4,00
Bogopoa Fenuin
3 4 5 6 7 8 9 10
M | 2| Liswu Be 9,01 1081 B 12,01 C 1400 N 16,00 0 19,00 F Ne 20,18
JnTni Bepunnui Bop Yrnepog AsoT Kvucnopop PdTop HeoH
1 12 13 14 15 16 17 18
€ | 3 | Nazg | Mg2431 | 2698 Al | 2809Si | 3097P | 320868 | 3545Cl Ar 3995
Hatpun Marnun AntomMuHuiA Kpemuuii docdop Cepa Xnop AproH
p 19 20 21 22 23 24 25 26 27 28
4 | Kaoto | Casoos | Scases | Tisaroo | Vsoes | Crszoo | Mnssos | Fessss | Cosses | Nissso
Kanun Kanbumin CkaHgui TutaH Banagui Xpom MapraHew, XKeneso KobanbT Hukenb
u 29 30 31 32 33 34 35 36
6355CU | e539ZN | 69,72Ga | 7250 Ge | 7492 As | 78968e | 79,90 Br Kr 83,80
Meab LinHk Fannui epmanuin Mbiwbsk CeneH Bpom KpunTtoH
o 37 38 39 40 e 2 43 24 45 26
5 | Rbesar | Srere2 | Yssor | Zr o122 | Nb o291 | MOosos | TCesor | Ruto107 | Rh1o291 | Pd 10642
h Py6uanii CTpoHuui Uttpun LinpkoHuin Huobuin MonubaeH TexHeuunn Pytenuit Poaun Mannagwuin
47 48 49 50 51 52 53 54
107,87 Ag | 11241 Cd | 11282IN | 11860 8N | 12175 Sb | 12760 Te | 126901 Xe 131,29
bl Cepebpo Kagmuin WHpui Onoeo CypbMma Tennyp Woga KceHoH
55 56 57 72 73 74 75 76 77 78
6 | Cs 13291 | Ba137,33 | La 13891 | Hf 17849 | Ta 18095 | W1ssss | Re1ss21 | Os 1902 | Ir19222 | Ptgss
Lleaun Bapui JlaHTtaH acHui TaHTan Bonbgpam Penuin Ocmuin Vpunguin MnatuHa
79 80 81 82 83 84 85 86
196,97 AU | 20059 HG | 204,38 Tl | 2072 Pb | 20898 Bi | [209PO | [210) At RN 2221
3onoTto P1yTb Tannun CsuHel, Bucmyt MNonoHun Actat PapgoH
87 88 89 104 105 106 107 108 109 110
7 | Frias Razs | Ac+2271 | Rfe1; | Db 62 | Sg 12661 | Bh 2647 | HS 2699 | Mt 2681 | DS 271)
DpaHuui Pagun AKTUHUIA Pesepdopauii Ly6Hui Cubopruii Bopuii Xaccum MenTtHepun |[apmwtagrumn
111 112 113 114 115 116 117 118
2so]Rg | 12855€N | ssfNh | s Fl | poogMc | 2031Lv | (204 Ts Og 1294]
PeHTrennii | KonepHuuuin HuxoHwi dneposui Mockosuin | JlueBepmopwii TeHHecuH OraHecoH
* [laHTaHonabl
58 59 60 61 62 63 64 65 66 67 68 69 70 71
Ce 140 Pr 141 Nd s | Pmupus | Smiso | Euts2 | Gdi1s7 | Tbhiss | Dyte25 | HO 165 Erwez | Tmieo | Yb1rs Lu17s
Liepuia Mpaseoanm Heogum MpomeTnin Camapun EBponuit FaponuHuii Tepbuit Oucnpo3anii [onbmuin Jpbuin Tynui UTTepbui TMoTeuun
“* AKTUHOWUAbI
90 91 92 93 04 95 9 97 98 99 100 101 102 103
Th 232 Pa 231 U 238 Np23s7 | Pupag | Ampag | Cmpar | BKpary | Cfizsy | Esesz) | Fmpesr | Mdizss) | Nosg | Lr 262
Topun MpoTakTnHnin YpaH HenTyHun MnyToHwWi Awmepuuuii Kiopui Bepknun KanudopHuin | QUHWITENHUI Pepmuii MeHpeneesuit| Ho6enwit ToypeHcuin




