Cnenuduxanua eapuanTa Nel

JleMeHT cofepKaHKA coryacHo CnenuduKanun
Er32021 (¢HIIH)

Pazgenkl, HCMo/B3yeMEIe B
3aganni. TeMa M THI 3aga4n.

Bpema
(ruH)

Yucno
Ganioe

CTpoeHHe 3/1e KTPOHHBIX 060/I04eK aTOMOE
3JIeMe HT O NMEePEEIX YeTHIPEX NepHOoJ0B: 5, p- U d-
3JIeMeHTEL J/IeKTPoHHAA KOHQHUrypauna aToMa.
OcHoEHOe M E036Y¥AEHHOE COCTOAHMA ATOMOB

HecnapeHHEIe p-3/1eKTPOHEL

2-3

3aKOHOMEPHOCTH H3MeHeHHA XHMHYeCcKHX
cEOfICTE 3/1eMeHTOE H HX COeQMHeHHMI Mo
nepHojam u rpynnaM. 06man xapaKTepHCTHEA
MeTawno B [A-IIIA rpynn. XapakTepHcTHEA

e pexoJHEIX 31eMeHTOE — MeJH, LIMHKA, XPOMa,
xeneza. 061man xapaKTepMCTHKA HeMeTawnoe [VA-
VIIA rpynn

dne KTPOOTPHUATENEHOCTE

2-3

Xapamepﬂble XHMHYecKHe CEOHCTEA
HeopraHi4ecKHx EellecTE:

- MPOCTEHIX BeLleCTE — META/LIOB
- MPOCTHIX BelleCTE — HEMETAJLIOB

- OKCHOOE: OCHOBHBIX, AMbOTePHEIX, KHCIOTHBLK;
- OCHOBaHHi1 1 aMbOTepHEIX rTHAPOKCHA OB;

- KHWIOT;

- coJleil: CpegHMY, KHCIBIX, OCHOBHBIX;

KOMILTe KCHBIX

Harpuii, yraepog, xnop

5-7

BzanMocEA3B HeopraHM4ecKHX BellecTE

Henezo

Knaccudmkanma opraHH4eckix BellecTE.
HoMeHKNIATYpa OpraHH4eckix EelecTE

CrnHpTE

3JIEKTp00TpHL'[aTEJIBHOCTB. CTeneH b OKHCIEHHA H
BAMeH THOCTE XMMHYeCKHX 3/IEMeHTOB

[locToAHHAA CTENEHB
OKHCITeHHA

2-3

KopaneHTHaA XMMHYeCKad CEA3b. XapaKTepHCTHKH
KOBa/NeHTHOH CBA3M (MONAPHOCTE U 3HEPTHA
ceazu). HoHHaa ceaze. MeTannuveckas cBAsk.
BogmopogHan cEAzk. BemecTea MosleKyIApPHOTO B
HeMOJIeKYIAPHOro cTpoeHnd. THI
KpPHCTANIHYecKO peméTKH, 3aBHCHMOCTE
CEDHCTE BelecTE OT X COCTAEA M CTPOEHHA

AToMHAA KPHCTALIMYeCKAA
pemeTka

2-3

11

TeopHA CTPOEHHA OPraHHYecKHX co e JMHeHHI:
roMoJIOTHA H H2oMepuA. BzauMHoe BINAHNE
ATOMOE E MoJleKynax. THIEI cEAze il B Mo/le Kynax
OpraHH4ecKHx BellecTE. THGpHINzalMA aTOMHBIX
opbuTaneit yrnepoga. Pagukan ®yHKUHOHANEHAR
rpyOma.

BemecTea caToMoM
Yraepojae
Sp2-ruGpHaOM3alHH

2-3

KJIaCCHCl)HKaL‘[HB HeopraHu4ecKx BelllecTE.
H OMEHKIATYPAa HeOPraHHYecKHX BelllecTE

OKcHA, KMCI0TA,
aM&oTepHEIA rHAPOKCHA

2-3

XapakTepHEIe XHMHYecKHe CEOICTEA MPOCTHIX
BeLIeCTE — MEeTAJUIOB: W&o HEIX,

mé/10YHO3e MeJIBHBIX, MATHHA, AMHMHHNIA;

e pexoJHEIX MeTAIOE: MeIH, IHHKA, XPoMa,
Kesesa.

XapaKTepHEIe XHMHYecKHe CEOICTEA MPOCTHIX
BeLleCTE — HeMeTANJI0B: BOJOPOAa, FANIOreHOEB,
KHCJI0POAa, Cephl, a30Ta, docdopa, yraepoaa,
KpeMHHA.

XapaKTepHEIe XHMHYecKHe CEOICTEA OKCHIDB:
OCHOBHBIX, aM$OTePHEX, KHCIOTHEIX.

XapakTepHele XHMHYecKHe CEOfiCTBA OCHOBAHHI 1
aM GoTepHBIX THAPOKCHIOE. XapaKTePH ble
XHMHYecKHe CEoficTEA KMGIOT. XapakTepHble
XHMHYecKHe CEOICTEA coeil: cpeHIX, KHOIBIX,
OCHOBHBIX; KOMIJIEKCHEIX (Ha IpUMepe
rHAPOKCOCOe JHHEeH NIl AMFOMIHIA H IHHKA).

3JIEKT1.)0JIHTH‘{ECK&B AHCCOLHALMA 3JeKTPOJ/JIMTOR
B BOJHLIX pPACTEOPAX. CuneHEIE B cabble
3J1IeKTPOJIHTEL Peaxiium HoHHoro ob6MeHa

Xapamepﬂble XHMHYecKHe CEOHCTEa
HeopraHM4ecKHx EellecTE:

- MPOCTEHIX BelleCTE — META/LIOB
- MPOCTHIX BeLleCTE — HEMETAJLIOB

— OKCHAOE: OCHOBHBIX, AMGOTEPHEIX, KHCIOTHBLX;
- OCHOBaHHil 1 aMbOTepHEIX THAPOKCHI0B;

- KHOJIOT;

- coJleil: CpeHHY, KHCIBIX, OCHOBHBIX;

KOMILIe KCHBIX

Hoaua 6apus, oca i,

[lpocThle BellecTEa, OKCH,
KICJIOTA

5-7

12

XapakTepHEle XHMHYeCKHe CEOMCTEA
YIeE00P 0 0E: ANMKAHOE, [HKI0AMKAHOE,
ANKEHOE, JHeHOE, AMKHHOE, APOMa THYeCKHX
yraeeodopoAok (GeHzona i roMosoroe GeHzona,
CTHPOJA).

OcHoEHEIe cnocofEl Moy e HHA YTIeE0J0POJ0E
(B naBopaTopum).

XapakTepHEle XHMHYeCKHe CEOMCTEA Npe AeNbHEIX
0/JHOATOMHEIX M MHOTOATOMHBIX CIHPTOE, deHoMa.
XapakTepHble XMMHYeCKHEe CEOMCTEA ANBJETHAOE,
npeaenbHEX KAp G0HOBRX KHCIOT, CICHKHEIX
3¢HpoE.

OcHoEHEIe cnocofEl MoyHe HUA KHCIopoAcodep-
ALK OPraHHYecKHX coeJHHeHH

(B nabopaTopuu)

Peakuuu c 6poMHoii BEogoit

2-3

13

XapaKTepHEIe XHMHYecKie CEOicTBa
a30TCoJePIKALINX OPraHMYecKIX coeIHHeHHIT:
aMHMHOE M aMHHOKHCIOT. BaxHefimme cnocoBel
noJy4eHHA AMHHOE M AMHHOKHCIOT.
Bronorn4ecki BaKHEIe BEelllecTBa: HHPH,
YreBodbl (MoOHOCAXAp MAEI, AHCAXAPHIEL,
MoJIH caxapH kL), GesKn

F'uaponus BelecTe

2-3

14

XapakTepHEle XHMHYeCKHe CEOMCTEA
YIeE00P 0 0E: ANMKAHOE, [HKI0AMKAHOE,
ANKEHOE, JHEHOE, AMKHHOE, APOMa THYeCKHX
yraeeogopoAok (6eHzona i roMosoroe GeHzona,
cTHposa). BaxHelmne cnocobEl nomy4eHHA
YIeE00P O 0.

HonHelit (npaeuno B.B. MapkoerHKoEa) 1
pagHKaNbHEIEe MEeXaHH 3MEl Peaklnii B
opraH4ecKoil XMMHH

[Ipouecc - npoAyKT

5-7

15

XapakTepHble XHMHYeCKHe CEOMCTEA Npe JeNbHEIX
0/JHOATOMHEIX M MHOTOATOMHEIX CIHPTOE, deHoma,
ANBJETHAOE, Kap G0HOBRIX KMCIOT, CIOMKHEIX
3dupoe. Baxnelimie cnocobel nony4eHna
KHCAOPOOCOAePHALIHY OpraHiYecKIn COE}IHHEHHﬁ

CoJmH, CIHPT, ANBAeTHL

5-7
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16

BzanMocBAsk YTIe EOJOPOIOE,
KHCJIOPOZ COMEPHKALLHNX H a30TCOJe PHKALMXK
OpraHN4ecKix coeJuHeHHH

CxHyOz, C:Hy

2-3

17

Knaccndukauma xHMHYeCKIX peakimil B
HeopraHmdecKoil 1 opraHmdecKkoil XMMHI

O6paTHMEle B
SH/OTEepMHYecKHe

2-3

18

CKOpOCTE peaKiMH, eé 3aEMCHMOCTE OT Pa3/IHYHEIX
daxropoe

Hemezo + cepHasa KICAOTA

19

Peakuui oKMCIHTENEHO-BOCCTAHOBHTEIBHEIE

Cxema peaKUHH - CTeNeHk
OKHCTeHHA BOCCTAHOBH TeslA

28

PacyéThl Macchl BeleCTEA HIH 06BEMa rA30B MO
H3BeCTHOMY KOJIHYecTBY BeLIECTBa, MACCE HJIH
06BEMY OLHOTO H3 YMACTBYIOIMX B PeaKIHK
BeLIecTE.

PacuéThl MaccoBoi MK 00BEMHOH J0MH BEIXOJA
NpPOAYKTA PeaKUHH oT TeopeTHYeCKH EOZMOMXKHOTO,
PacuéTrl Maccoreoii gomu (Macckl) XMMHYECKoro
coeJHHEeHHA B CMeCH.

PaznoxeHMe HUTPaTa, Joud
npuMeceft

34

29

Peakuui oKMCIMTENBEHO-BOCCTAHOBHTEIEHEIE

Mn, §,N

10-15

20

JIeKTPOJIM2 PACIIAEOE H PAcTEOpOE (coneii,
mieso4delt, KHCIOT)

AHoaHEI NPOAYKT

30

INeKTPONIHTHYECKAA Jucconnanid. CHIEHEIS 1
cnabele 31eKTP o/ TEL Peakiui HoHHoro o6MeHa.

Jearuapoxcuga

10-15

21

I'uaponuz conefi. Cpesa EQAHEIX PACTEOPOE:
KHCNadA, HefiTpankeHad, MelouHan

PacTeopEI conefi 1 meno4yn

2-3

31

Peakumy, moATEep:KIaNIIe B3aHMOCBAZb
PaVTHYHEIX KJIACCOB HeOPraHHYeCcKHX BellecTE

Meap, ranoreHel, a3oT

10-15

22

O6paTHMEle M HeoBpaTHMEIe XHMHYECKHe
peaxupy. XHMH4ecKoe paBHoBecHe, CMellleHHe
PABHOEECHA NOJ AefCTENeM PaTHYHEIX GaKTOpOB

OcameHHe oMM +HeTEIpe
dakTopa

5-7

32

Peakijii, NIoATEep#JAKLHE E3aHM OCEASE
OpraHH4ecKMx coeaMHeHut

CitlyOz, Cay

10-15

23

O6paTHMEIe M HeoBpaTHMEIE XHMHYECKHe
peakupy. XHMIHeckoe paBHoBecHe, PacuéTel
KOJIM4ecTEA BellecTEa, MACCEI Eellle CTEA HIIH
06BEMA ra20E N0 HZEECTHOMY KOTHYEeCTEY
EelllecTEa, Macce HaH o GeEMY OJHOTO H3
V4ACTEYHILIMX B PEAKIHH BelllecTE.

PacyeT KoHUeHTpaumit

5-7

24

KagecTEeHHEI® Peakii Ha HeopraHH4YecKHe
BeNlecTEa M HOHEL. KavyecTEeHHEIE pearny
OpraHHYecKHx coeIMHEeHHIT

Pacnoznaeanme
HeopraH4ecKnx EellecTE

5-7

25

[paenna paboTel B mabopaTopun. JlabopaTopHas
nocysau oGopyIoBaHHE.

[Ipaenna GezonacHocTH npH paboTe ¢ egKIMH,
TOPEMHMH H TOKCHYHEIMH EelllecTEAMH,
cpeicTBaMu GeIToBOI XxuMuK, Hay4Hele MeToaE!
HCCIefoBaHHA XMMHYECKHX BellecTE i
npeBpalleHH i

MeToasl pazgeneHHA cMecell M C4MCTKH EelllecTE.
[oxaTHE 0 MeTAMNYPriy: obmue cnocobkl
MOIy4eHHA METANIOE.

Ofupte HAY4YHEIE NPHHIMOE XHMHYECKOTO
NpOoH3E0/CTEA (Ha NpHMepe NPOMBILLIEHHOTO

noay4eHHA aMMHAaKa, cepHoﬁ KHCIO0TEI, METaHOJlH}.

XuMu4ecKoe 3arpAzHeHNe OKPYHAKWEH cpe gkl B
ero nocaescTEHA.

[IpHpogHEle HCTOYHHMKH YTeEOJ0POAOE, HX
nepepaboTKa.

BricoKoMoMe Ky IApHEle coefnHeHNA. Peakuiun
MOHMEPHIALMH M NOMHKoHAeHcanun. [TonnMepe.
[lnacTMaccel, EOJIOKHA, KAy KH.

Pazmenenne cMeceil

2-3

33

Pac4éTrl ¢ HCnoNE30BaHHEM NOHATHIT
«PACTEOPHMOCTEY, «MACCOBAA JO/A EeLleCTEA B
pacTBope».

PacuéTrl Maccel (06BEMA, KONHYECTEA BEIECTEA)
NpOAYKTOE PeaKIH, ecyIi 0OHO U3 EelIecTE JaHO
B H30EITKe (MMEEeT NpHMecH).

PacuéTrl Maccel (06BEMA, KONHYECTEA BEIECTEA)
NpOAYVKTA peaKuiH, ec/i 0JHO 3 BelllecTB JaHO B
BH/JE PACTEOPA ¢ onpeaenéHHol MaccoBoii Joseft
PACTBOPEHHOTO BEelecTBA.

PacuéTrl Maccoreoii gonmu (Macckl) XMMHYECKoro
coeJUHEeHHA B CMeCH.

HutpaTel HaMeHeHHe
MaccoBoil 40N BelllecTES,
06 BeMHEIe OTHOIIEHHA.

20-25

34

VcTaHOBRNIeHHe MOJMEKYAAPHOI M CTPYKTYpHO{
$OpPMYEL BelllecTEA

XnopnpouzeogHoe

10-15

26

Pac4éThl ¢ HCMOIB20BAHHEM MOHATHA
«PACTEOPHMOCTEY, «MACCOBAA JOJIA EelllecTEA
E PacTEOpE®.

BeuecTeo + pacTEOpPHTE B

27

Pacuérrl Temnoeoro adgderra
(mo TepMOXHMHYECKHM YPAEHeHHAM).

TennoTa no Macce

3-4
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TpeHunpoBouHbIi BapuaHT Nel (2022)

YJacre 1

Jlna BeinonHeHuA 2aJaHuil 1-3 ncnonk3yiiTe cneay oMl pagy XHMUYECKHX 3/1eMeHToE. OTEeToM B
3aJaHNAX 1-3 ABNAETcA NOCNeN0BATENLHOCTE HHOP, 04 KOTOPEIME YKAZaH BI XHMHYecKHe J1eMeHTEl B
ZAAHHOM PAAY.

1)Al 2)Cr 3)Se 4)Na 5)Br
[1] OnpegennTe, aTOMEI KAKMX M2 YKa3aHHEIX B DALY 3/1eM eHTOE B 0CHOBHOM COCTOA HMH COJEpPAT

OAHHAaKOBOE (HEHYJIEBOE} KOJMHYECTEO HeCNAPeHHEIX P-3JIEKTPOHOB.

L[]

[2] U= yKazaHHEIX B pASY XMMHYe CKHX 3/IeMEHTOE BEIGEpHTe TPH 3/1eMeHTa, KoTopkle E [leprogideckoi
cHCTeMe XHMIMecKHx sneMeHToR J.H. MeHgeneeEa HaxoJATCA B 0JHoM neprofe. PacnonoxuTe EpGpaHHELe
3/IeMEHTE] B IOPAJKe YMeHbLIeH HA X 3/1e KTPOOTPHUATE/IEHOCTH. JaMHIINTE B MoJe 0TEETA HoMepa
EEIGPAaHHEIX 3/IeMeHTOE B HYHO M Noce JoBaTeIEHOCTH.

LT T ]

[3] M= uncna yKazaHHEIX B PAAY 3JIeMeHTOB EEIGepHTe JBa 3/1eMeHTa, KOTOPEIE B CIOMKHEIX BeLIecTEAX
NpOARTAKT NOCTOAHHYE CTENeHE OKHC/IEHHA.

LT ]

[4] H= npeanoxeHH oro NepeyHA BelllecTE BEIGEPHTE JBA BeLIecTEA ¢ ATOMHOM KpHCTANLIMYecKofl
pemeTKoO.

1) Kapbuj KpeMHHA

2) UuHK

3) cunan

4) KpucTanIM4ecKas cepa

5) rpaduT

LT ]

[5] Cpeau npe gnose HHBIX HOPMYJ ESLeCTE, PACIO/IOMKE HHBIX B IPOHYMepOEAHHLIX A4efiKax, BelbepuTe:
A) kucnoTHEI okeng, B) kncnoTty, B) amdoTepHEl rugpokcHy

1 PHs ‘ Cr(0H)z NHsHzP 04
* o 5 B0, 6 po(oH)s
Crz03 Al(OH)s CaCOs

3anumuTe B TAGmHUY HoMep A4efiKH, E KOTOPO# PacnoJioeHo BellecTEO.

A B B

©TpPEHVPOBOYHbIE BAPWAHTH

[6] K oanoil 12 npobupoK, coaep:Kallix pacTEOP Hoauaa 6apua, Ao6auan pacTeop conu X, a K Apyrofi —
pacTEop KMc/oTe Y. B peayneTaTe B nepeoil npoSnpke HaGM04AN0CE BRINAJE HHe APKO-eITOro 0CcafgKa,
a B0 BETOpOii — BEINageHKe Benoro ocagka. OnpegennTe BemecTea X M Y, KOTOPEIE MOTYT BCTYNATE B
ONMHCAHHEIE PeaKI]HH.

1) HUTpAT CEHHLA

2) Kap6oHAT HaTpHuA

3) KpeMHHEE af KHMCJI0Ta

4) yKcycHaA KHMCI0Ta

5) cepHas KMC/IOTA

X ¥

[7] YcranoeuTe cooTEeTCTEHE Mex Iy ¢ opMyoil BelllecTEA H peareHTaMH, ¢ KOKAEIM H2 KOTOPEIX 3T
BellecTED MOXeT E3aHMo/iell CTBOBAaTE: K Kan/oil nosniuy, o0o3Ha4veHHo OyKBoil, nogbepuTe
CODTEETCTBYH YK No3HIIHI0, 0003HaueHHY0 nudpoil.

A)ZIn 1) Cu, Cu0, NaH (03
B) Ca0 2) 02, Bry Ca

B)P 3) HCI, KOH, CuS0,
I) HNO; 4) Fe, CO;, BaS0,

5) Pz0s, H:0, HBr

[8] ¥cTaHoBHTE COOTESTCTEHE MEXAY PearHPYOLIMMHE BellleCTEAMH H NP OAYKTAM M HX E3aHMOJeiiCTENA: K
Kaxgoil mozuuuy, obozHaveHHoi GyKEOi, noabepuTe COOTEETCTEY YO MO3HIHI, 0603HAYe HHYD
nudpoit.

A)NaOH + c0 5

B) NaOH + NaHCOz; =

B) NazCOs + HCl —

) NaOH 5y + CO + Clz =

1) NaCl + NasCO; + H20
2) NazCO0s + H20

3) NazCz + H20

4] NaCl0; + H20 + Na:CO3
5) HCOONa

6) NaCl + H:0 + CO»

[9] 3amana coe AyrOWAA cXeMa NPeBpalleH il BelecTs:

tc ¥
X — Fez203 — FeCls.
OmnpegemnTe, KaKKe H3 YKa3aHHEIX BEILECTE ABNAOTCA BemecTBaMu X n Y,
1) NaCl
2) FeCO3
3) Fe(NOs):
4) HCl
5) C1;07

X ¥
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[10] ¥cTaHoBHTEe COOTEETCTEHME MeXIY KaaccoM (rpynnoii) BelllecTE H BeIleCTEOM, KOTOpoe K Hefl
OTHOCHTCA: K KaxA0# no3uuuy, obo3zHaveHHoil OyKeoi, nog5epHTe COOTBE TCTEYIOLLY IO MO3HITHED,
oBozHaue HHYW uHdpoil.

A) apoMaTHyeckHil cIHpPT 1) denon
E) eTOpHYHEI cTMPT 2) GeH2WIOBEI CIHPT
B) agyxaToMHEI{ cnupT 3) nponaxon-2

4) 3THNeH IMTHKOE

[11] Hz npeanoxeHHOro NepevyHA BLIGEpHTE JBA BELECTES, B MOVIEKY/IaX KOTOPLIX COASPIKHTCA X0TA BBl
OJMH ATOM YTJIEPO/a, HAXOAALMIACA B COCTOAHMN Sp2-rubpnanaan i,

1) aneTHAEH

2) aueToH

3) yMKnoreKcaH

4) meTaHON

5) menTeH-2

L]

[12] Hz npeanoxenHOro NepevyHA BEEIGepHTe BCE BRLecTES, KOTOPLIe B3aHMOoAeiicTEYIOT ¢ 6poMHoit Bogoil.
1) denon
2) Genzon
3) romuepuH
4) 3,3,3-TpubpoMnpones
5) oenHOBasA KHCAOTA

[13] Hz npeanoxenHOro NepevyHA EEIGepHTe JBA BeLIECTEa, KOTOPEIE ECTYNAKT B PeaKUHI0 IHAPOIHSA.
1) puboza
2) pennwsoza
3) deHunanaHMH
4) ranUArIHIHE
5) MeTHIAMHH

LT ]

[14] YcTaHoBHTe COOTEETCTEHE M eIy XHMHYE CKHM MPOLIECcCcOM M OPraHiYe cKHM NPoAyKTOM, KOTOpPEI B
HeM obpasyeTca: K Kax 1ol nozuuuK, o6ozHa4eHHOM GyKEOH, noabepiTe COOTEETCTEYHLLYI0 MO3HIIHID,
oBo3Haue HHYW UHdpoil.

A) uzomepuzanma 6yTaHa 1) 2-meTunbyran
B) AuMepuzanua aneTwIeHa 2) GeHz02
B) rugpupoeanue 6yraguesa-1,3 3) 1,3 5-TpuMeTnnGeHzon
I") TpuMepHzaLHA NPoNHHA 4) BMHHMIALETHAEH
5) GyTen-2

6) 2-MeTHANpONaH

[15] ¥cTaHoEHTe cOOTEETCTEHE MEMIy PearHPYIOLMMH BelllecTEAME | YI/IepoACoSepHaLM IPogyKTOM
HX B3auMoeficTEHA: K Kaxa0# nozunuy, o6ozHa4eHHoM OYKEOi, mogbepHTe COOTEETCTEY IV NO3HIHID,

ofo3Haue HHYO UHdpoil.
HC1

A) 3THNAT HATPpHA — 1) CHsCOOH
HEL
B) aueTart HaTpHA — 2) CHsCHzCl
+ Cu(0H) 7 + NaOH
B) sTananp ———— 3) CH2(0OH)-CHz0H
+ NaMnOj + NaOH

I stanon —— 4) CH;COONa
5) CH3:CH20Na
6) CH;CH:0H

[16] 3agana cieaywoman cxeMa NpeEpalleHH i BeMecTE:
KOH (_
x— 2 nponaHoH —+ Y — nponeH
OnpegenuTe, Kakie 13 YKa3aHHBIX BellleCTE ABIAITCA BemlecTEaMu X n Y.
1) 2-6poMnponas
2) 1,2-aubpomMnponal
3) uzonponaHon
4) 2,2-au6poMnponaH
5) nponus

X ¥

[17] Hz npegnoxeHHoro NepeyHA BEIGEPHTe BCE PeaKIMH, KOTOPEIE 0NHOEPEMeHHO ARMAKTCA
06paTHMEIMH H 3H0TE PMHMECKHMH.

1) paznoxenue okciaa azoTa (1) Ha mpocTele EemecTEa

2) TepMOJHE XNOPATA KaIHA

3) cMHTez aMMMaKa H3 IPOCTEIX BELIecTE

4) aeruapHpoEaHHe 3TaHa

5) rugponns KapGoHaTa KATHA

[18] Hz npeanoxenHOro NepeyHA BEISEPHTe BCe BEPHEIE YTEEPHKAEHHA 0 CKOPOCTH PeaKiiH,
npoTeKaw el Mexay cepHoil kucaoToll 1 KenezoM:
1) ecrmt npu 20°C KOHUEHTPALMI0 KHCIOTH MOHM3UTE ¢ 98% a0 20%, To peakuma ycKOpHTCA
2) AaB/eHMe He BAMAET HA CKOPOCTE 3T peak My
3) ec TeMOepaTyYpy NOEBICHTE, TO CKOPOCTE PeaKIiHH YMeHEIIHTCA
4) noGaEneHHe HHAHMKATOPA MO2EONT CYIECTEEHHO IOHMEHTE CKOPOCTE PeaKljHi
5) ey KOHUEHTPAL M0 KH CI0THI MOBBICHTE ¢ 5% 40 10%, To peakuus ycKopuTcs
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Fotoeumca kK E'3 mo xummn ¢ Exatepunoit Janyk u AxapeeM CTeneHHHEIM

[19] YcTaHoBHTe COOTEETCTEHME MeXIy cxeMoil xuMudecKoll peakuK ¥ M3MeHeHHeM CTelleHH OKHCIeHHA

BOCCTAHOBMTE/A B Hefl: K Kax 4ol mosuuy, o6o3Ha4eHHOM GYKBOI, NogbepHTe COOTEETCTEYHOLIYIO

nosHUKK, 0603Ha4YeHHYI0 PO,
A) HSOz~ + NO3~— S042-+ NO
B)NO:z + 0z + OH- — NOs + H20
B) NOz~+ Hz202 —+ NOz + H20

1)0--2
2)+3 = +5
3)+4 = +5
4) +4 > 16
5)45 = +6
6) 45 = +2
7)-1--2

[20] ¥cTraHOBHTE COOTEETCTENE MeXay dopMyJIoil coMl 1 OPOIYKTOM 3/1e KTPOJIH3A ee BOJHOT0 PACTEOPA,
BEIJeNAKIMMCA Ha MHHePTHOM aHoje: K Kax 4ol noznnun, obo3HaveHHoll 6ykeoil, nogbepuTte
CODTEETCTBYH LYK No3HIHI0, 0603HaYeHHY 0 LHdp oil.

A) CuSO4 1) COz, CzHs
B)KCl 2)0,
B) CHzCOONa 3)Cl,
4)50,
5) Hz

[21] Jna prinonHeHUA 334aHHA HCOOAE2YIITE CleAyIIIME COIPABCYHEIE JaHHEIE,

KoHumeHTpanua (MolApHAaA, Mok/ ) NOKASEIBAET OTHOLIEHHE KOIHYECTEA PACTEOPEHHOTO BelllecTEa (1)
K 06séMy pacTeopa (V).

pH («n3 am») - BoJopomHEIil MOKa3aTe/k; Ee/IN4HMHE, KOTOpad 0Tpa)kaeT KOHIe HTPalHi0 HOHOE BoJopoJa
B PAacTBOPE M HCIOMB3YeTCA AA Xap aKTePHCTHKH KHCIOTHOCTH Cpelkl.

Illkana pH EoAHEIX PACTEOPOE 3/1EKTPOJIHTOR

pH 0 1 2 3 4 5 6 i 8 9 10 11 12 13 14
\ A A J
Y ¥ _l_ i Y
C a a CHAEHO cnabo cnabo CHJIEHO
Lozl op KHCaA KHC/IaAd HeATpanbHad WeJo4HAA menovYHaA

JlnA BelllecTE, NpHEe ] SHHEIX B e PedHe, ONpefe/llTe XapaKTep cpelkl MX EQAHEI PACTEOPOE, HMEH LMK
OAMHAKOBYH KOHLUEHTpauMo (Moas /).

1) rugpocynedaT HATPHA

2) ruapocynbdu] KAanua

3) HuTpaT Gapua

4) ruApoKCHT THTHA

JanumuTe HOM epa BEellecTE B NOpAgKe yﬁblBaHHB 3Ha4eHHA pH HX BEOJHEIX PACTEOPOE.

I I I R

©TpPEHVPOBOYHbIE BAPWAHTH

Fotoeumca kK EI'3 mo xumun ¢ Exatepunoft Jauyk u Axapeem CTeneHHHEIM

[22] YcTaHoBHTe COOTEETCTEHME MeXIY EMA0M BOZAefCTEM A H HANPABJEeHH eM, B KOTOPOe 3TO Bo3jeficTEHe
CMellaeT paBHoBecHe oBpaTHMoi XMMHU4ecKoil peakunn
Ca¥* (pp) + 2F pq = CaFz(me)

K KaxJoit mozmuimy, of csHA4eHH oI OyKEOil, NoAGepHTe COOTEETCTEYVHO LY NO3H LMD, 0603HaAYeHHYIO
nudpoit.

A) noeslmeHne JaBJAeHHA

E) pazbaenenue gogoit

B) ac6aenenne Teepgoro NaF

I') goGaenenue Teepioro CaF:

1) B cTOpOHY NPOAYKTOE PeaKIHK
2) B CTOPOHY MCXOHEIX EellleCTE
3) paEHOBeCHe He CMellAeTcA

A B B r

[23] B peakTop nocToaHHOro ofbeMa MOMECTHIN Napkl HOAA M BoJopod. B pesynksTaTe npoTeKaHHA
o0paTHMoil XHMHYecKoil peakn i

L+ Hen S 2HI 1y
B CHCTeMe YCTaHOEWIOCh XHMHYecKoe paBHoBecHe, Henoneaya AaHHEIe, IPHEeeHHEIe B Tabmule,
onpejeNuTe paBHOBE CHYIO KOHLIEHTPAIH 10 Bogopoa (X) H HcxoHY0 KoHIeHTpanuo noaa (Y).

PeareHT Iz Hz HI
Hcxoanan 10
KOHUEHTpauua (Moak,/n)

PaeHoBecHan 7 2
KOHUEHTpauua (Moak,/n)

BrifepHTe U3 CMHMCKA HOMePa NPAEH/BHEIX OTEETOE:
1) 1 mong/n
2) 2 mong/n
3) 5 mMone/
4) 6 Mong/n
5) 8 mone/
6) 9 Mong/n

X Y

[24] YcTaHoBHTe COOTEETCTEHE MeXay GopPMYAaMH ECLIECTE H PEareHToM, C NOMOILL I KOTOPOTo MOMXKHO
PAzTHYHTE X EOJHEIE PACTEOPEL: K Kaxk Aol nozuumy, obozHadeHHol 6yKBoii, nogbepure
CODTEETCTBYH YK No3HMIHI0, 0003Ha4eHHY0 nudpoil.

A) H25041 HC 1) ZnO
B) KClu KOH 2) Cu0
B) ZnCl, u MgCl, 3) Ba(OH);
I') HNO; 1 HI 4)Co,

5) NazC0s

Ha canTe 100balnik.ru



[25] ¥cTasnoBHTe COOTEETCTEHE MEXIY CMeChE0 M NpHG opoM, KOTOPBI He 06X04HMO HCIOIL30BATE 418
pazgeneHusA 3Toil cMecH: K Kaxa0H no3uumy, obozHaveHHoH GyKEo#, mogbepHTe COOTEETCTEY LY
nozuH, obo3HaveHHY 0 Ludpoil.

A) necok 1 BEOZA

E) cnupT 1 BOAA

B) cone 1 BOAA

1) BopoHKa A4nA GUALTPOEAHHA

2) AenuTeNLHAA BOPOHKA

3) nputop Ana NeperoHKH

4) dapdopopan yameyKa A4 BEEINAPHEAHHA

[26] BerqucanTe Maccy cepsl (B r), KoTopyio HeoGxoauMo Ao6aeuTk K 600 Ma cepoyrnepoga (p = 1,26 r/m),
4T0GB! MOMYIHTE ee 20%-HEelil pacTBop. OTEET 3aMHIINTE C TOYHOCTRIO J0 LeJIbIX.

[27] B pezynkTaTe peakuuy, TEPMOXHMHYECKOe YPaBHe HHe KOTopoit:

2Hzr) + O2pr) = 2H20p) + 57 2Kk
obpazoeanock 66,6 r BOALL BEMHCANTE KOMHYECTEO ERLSMHELISicA MPK 3ToM TemnoThl (B K/1x). OTEeT
3AMMIIHTE ¢ TOYHOCTEH J0 JecAThIX.

[28] [Tpu TepMuydeckoM paznoxxe HMH obpazua Kanuesoi cenutprl (KNO3), sarpAzHeHHoil xnopujom
HaTpHA, BELAenIock 5,92 r Kucaopoa. Berucante MaccoByo Jouiro npuMeceil B faHH oM o6pazie, ecm
MAacca TEEPLOr0 OCTATKA MOC/Ie OKOHYAHHA PAT0MXeHHA 0Ka3anack paeHa 36,08 r. OTBeT oKpyTanuTe Jo
LE/BIX.

Jlna BeinoiHeHUA 2aaHuit 29, 30 ucnonkzyiiTe cneay oKl NepedeHE BEIECTE:
XIOPH/ HATPHA, CEPHAA KHCIOTA, HUTPHT KANHA, NEPMAHraHAT HATPHA, THAPOKCH PYOHIHA, THAPOKCH]
UMHKA. JonycTHMO HCIOMB20BAHHE EOIHEIX PACTEOPOE.

[29] U= npeanoxeHHoro nepeyHa BLIGe PHTE BeLIECTEA, OKHCIHTENBEHO-BOCCTAHOBHTENEHAA PeakluAa
MeMIy KOTOPEIMH NpoTekaeT Gez ofpazoEaHnA ocaka Man raza. B xoge sToil peakunn HabmogaeTca
ofeclyEeYHEAHNe PACTEOPA. JAMHIINTe YPaEHeHHe TOMBKO 0JHofl H3 BOSMOMHEIX OKMCIHT &/IEHO-
EOCCTAHOBHTE/IEHEIX Peakuuil c y4acTHeM ERIGPaHHEX EemecTE. CocTABRTE 3/eKTPOHHEN GanaHc, YKaKuTe
OKHC/HTENE H BEOCCTAHOEHTE B,

[30] M= npeanoxeHHOro NepeyHA BelECTE BEIGEPHTE ABA M’HAPOKCHAR, MEMXAY KOTOPEIMH NPOTEKAET
peakuma HoOHHOro o6MeHa Ge3 BHAMMEIX NPHM3HAKOE. 3aMHIIHTe MOJIEKY/IAPHOe, IOJTHOE M COKPAlEHHoe
HMOHHOEe YPABHEeHHA PeaKIHH ¢ HCI0JAb30BaHNeM BEIGPAHHBIX BELecTE.

[31] Mear pacTEOpHIM B KOHLEHTPHPOBaHHOIT cepHoil kiicnoTe. [lony4eHHY0 CONE BHECH E PACTEOP
noanaa kananA. O6pazoBaElescd NPoCToe ESlecTEO NPOPearHpoEao ¢ KOHIeHTPHPOEaHHOM a2o0THOM
KHC/IoTofl ¢ BrgeneHleM Gyporo raza. [lomy4eHHYH0 KHCIOTY OCTOpoXHO Harpesn. CocTaBETe ypaEHe HHA
4eTEIPeX OMHCAHHEIX peakiHil.

[32] HammmuuTe ypaBHeHHA peakuil, ¢ NOMOLIEK KOTOPEEX MOMXKHO OCYILECTEHTE CAeYIOLHE
NpeEpalleHHA:

CH,Br H,0, H*
nponun —= X; ——= X; —= ayerar Hatpua —= X; —= C;H;OH

[Ip1 HAMHMCAHHK YPaBHeHHU{T peakuil HCMoNB3YHATe CTPYKTYPHElE GOPMYJIEI OPraHHYeCcKHX EelllecTE.

©TpPEHVPOBOYHbIE BAPWAHTH

[33] Nopusio HuTpaTa Megu () pasgeninn Ha ABe paEHEle acTH. [lepeyio 4acTs BHecan B 75 © 16%-ro
pacTEOpa FMAPOKCHAA HATPHA, B PesyIbTATe MACCOEAA J0JIA WeJ04H NoHH3!MAck 40 2,8%. Bropymw acTe
CMellanH ¢ HUTpaToM xeneza (II) 1 Harpeeanu Jo oKoHYaHKA peakuuil. B momyyenHoil razoeoii cMecn
06BEM KHCIOPOJA OKAZANCA B 7 Pas MeHElIe 0GbeMa ETOPOro raza (IpH o AMHAKOBEIX YCI0EHAX).
BeIMHCINTE MACCY NOMY4eHHOTo TEePAOTO OCTATKA.

[34] lpu caxuranun eemectea A Maccoii 10,71 r o6pazoeanock 18,48 ryraekucnororasa, 3,136 a1 (H.y.)
XI0pOBOAOPOJa M Eoga. HaeecTHo, 4To BemecTEo A 06pa3yeTcA NpH NpHCoeAMHEHHH XI0pa K
yraeeogopony B, cogepiamie My TOIBKO ETOPHYHEIE ATOMEI yTaepoga. Ha ocHOBaHMM JaHHBIX 3aaqi:
1. Ipoeesure HeoGxoAMMEIe EEMHCASHNA (YKa3EIBaliTe 8IMHHIE H3MepPEeHHA HCKOMEIX QHIHYeCcKHX
BeJIMYIH) H YCTAHOBHTE MoJle Ky/APHYE HOopMYyIy BEellecTBa A;
2. CocTaBbTe CTPYKTYPHYH GOpPMYNY BelllecTEA A, KOTOpas 0JHOZHAYHO OTPaKaeT NOPALOK CBA3H
ATOMOE B €ro MOJIEKYJIe;
3. Hamumure ypaBHeHHe peaklMy NoJIy4Ye HHA BelllecTEA A NpHcoe JMHEHHEM XI0pPa K YTJIeBoJ0poay
B, McMo/B3yA CTPYKTYPHYE GOpPMY/Y BellecTEA.
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