Xumus
11 knace
KonTtpoJsbHasi pabora no teme «CTpoeHne BemecTsa
CIHIEHUDOUKALIUA

1. Ha3HayeHue KOHTPOJIbHOI PadoTbl — OLEHUTHh YpPOBEHb JOCTKEHHS IIAHUPYEMBIX
pe3yJIbTaToB

2. Ilnanupyembie pe3yJibTaThl

OOyuarommiicss HAyYNTCA:

— OOBSCHATH TMPUYUHBI MHOTOOOpA3Wsi BEHICCTB HA OCHOBE OOIIMX MPEICTaBICHHA 00 WX
COCTaBE U CTPOCHUH;

— MPUMEHATh MpaBWIa CHCTEMAaTHYECKOW MEXIYyHApOJHOM HOMEHKJIATypbl KaK CpencTBa
pas3IndyeHus 1 UICHTU(UKAIMH BELIECTB IO UX COCTaBY U CTPOEHUIO;

— IPOrHO3MPOBATh BO3MOKHOCTH MPOTEKaHHsS XMMHUYECKUX pEaKlIMi Ha OCHOBE 3HAHWM O
TUIAaX XUMHYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEaKLIMOHHOW CIOCOOHOCTH;

— HCIIOJIb30BAaTh 3HAHUS O COCTaBe, CTPOEHMUM MU XHUMHUYECKUX CBOICTBaxX BEIIECTB MJIs
0€30I1acCHOr0 MPUMEHEHUS B IPAKTHUECKON JAESITeIbHOCTH;

— BIQJICTh TpaBWJIAMH 0€30MacHOr0 OOpaIieHus C EIKHMH, TOPIOYMMH H TOKCHUYHBIMH
BEIIECTBAMH, CPEJICTBAMU ObITOBOW XMMUHU;

— TPUBOAWTH MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUMid B  MPHUPOJE,
HPOM3BOJICTBEHHBIX MPOLIECCaX U KU3HEAEATEIIbHOCTH OPraHU3MOB;

— IPUBOAUTH NMPUMEPHI XUMUYECKUX PEAKLUN, paCKphIBAIOLIMX OOLIME XUMUYECKUE CBOWCTBA
IPOCTHIX BEIIECTB — METANIOB U HEMETAJLJIOB;

— OCYUIECTBJIATH TOWUCK XWMHYECKOW WHGOpMAIMK TIO0 Ha3BaHWUAM, HICHTH(UKATOpaM,
CTPYKTYPHBIM (pOpMyJiaM BEILECTB;

O0yyammiics MoJy4uT BO3MOKHOCTh HAYUYUThCS:

— YCTaHaBJIMBaTh B3aMMOCBS3U MEXIy (GakTaMM M TEOpHUEH, NPUYMHOM U CIIEICTBHEM IIpH
aHanmu3e MpoOJIEMHBIX CUTyalluid 1 0OOCHOBAHUHU MPUHUMAEMbIX PEIICHUI HA OCHOBE XMMHUYECKHX
3HaHUM.

3. JloKyMeHTbI, onpeaesioime cojaep:;kaHue KOHTPOJIbLHON padoThl

Conepkanre  KOHTPOJBHOM  paboThl  ompenensieTcss Ha  ocHoBe — DenmepanbHOrO
rOCyJIJapCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHIapTa CpexHero oobmero obOpa3oBaHus (TpUKa3
Munobpuaykun Poccun ot 17.05.2012 N 413 (pea. ot 29.06.2017) «O06 yTBepkaeHUH
(enepasbHOro rocyAapcTBEHHOr0 00pa30BaTEILHOTO CTAHIAPTA CPEIHET0 00IIEro 0Opa30BaAHUM» ).

XapaKkTepuCTHKA CTPYKTYPbI M COAEPKAHUSI KOHTPOJIbHON padoThl

Kaxplif BapuaHT KOHTPOJIBHOW paboOThl comepXuT 14 3amanuii, paznuyaromuxcs GopMon u
YPOBHEM CJI0)KHOCTH.

3aganusa Nel-3,5,7-9 na mocnenoBarenbHOCTh HUGp. K 3amanusm npuBoguTcs 5 BapHaHTOB
OTBETa, T.€. IBa BEPHBIX OTBETA U3 MATH.

3ananue Ne 10 ¢ kpaTkuM OTBETOM B BHJIe 0HON 1dpsl. K 3amanusm npuBoaurcs 4 Bapuanra
OTBETA.

3ananue Ne 4,6 ¢ KpaTKMM OTBETOM Ha YCTAHOBJIEHHE COOTBETCTBMSI MEXKIY MO3ULUSAMU JIBYX
MHOkeCTB. KpaTkuii 0TBET J0JKeH OBITh B BUIe Habopa mudp.

3ananus Ne 11-14 ¢ pa3BepHYTBIM OTBETOM.

3aganue Ne O coOCTaBIeHO € y4YeTOM HAIMOHAIBHBIX, PErHMOHAIBHBIX 3THOKYJIBTYPHBIX
ocobeHHOCTeH Ha mpuMepe 100bIUM MOJIE3HBIX UCKOoMaeMbIX Ha FOxxHOM Ypaie.

4. Pacnpenesnenue 3aJaHHil KOHTPOJILHOI padoTHI 10 NPOBEPsieMbIM YMEHHUAM

KonrponbsHast paborta pa3pabaTeiBaeTcsi, HCXOAd U3 HEOOXOIMMOCTH TPOBEPKU BUIOB
NEeSITeIbHOCTH, OPUEHTUPOBAHHBIX Ha MPOBEPKY YCBOEHMsI CUCTEMBI 3HAHUH IO XUMHH Ha 0a30BOM
U yriyOJIeHHOM YpOBHE:

1. BnajgeHue OCHOBHBIM HNOHSATHUHHBIM anmapaToM MIKOJIBHOTO Kypca XMMHU 0a30BOro Hu
yIIyOJIEHHOTO YPOBHSI.



2. PemieHue pacueTHbIX 3a/a4.
3. Hcnonb3oBaHue NpUOOPETEHHBIX 3HAHUH M YMEHUH B NPAKTUYECKOH IEsITeIbHOCTH U
noBceIHeBHOM xu3HM ¢ yuetoM HPOO YensaOunckoit obnactu.

5. PacnpenesnieHue 3ajaHuii KOHTPOJbHON PadoThI O YPOBHAM CJI0KHOCTH

B kxoHTpOsnbHOI pa®oTe mpeAcTaBieHbl 33aJaHMs PAa3HbIX YPOBHEH CIOXHOCTH: 0a30BOTO U
yriyOJIeHHOTO.

3aganusa 0azoBoro ypoBHs CI0XKHOCTH (Nel—10) — B COBOKYNHOCTH IMO3BOJISIIOT MPOBEPUTH
YCBOCHME 3HAYUTENILHOTO KOJUYECTBA JIEMEHTOB COJEpKaHus, NpeaycMOTpeHHbIX denepanbHbIM
roCyJIJapCTBEHHOI0 00pa30BaTENbHOIO CTaHJAapTa: BEAyIIME IMOHATHUS O XMUMHUYECKOH peaKIHH;
TEOPETUUECKHE MOJIOKEHUS XUMHUH; 3HAHUSI O CUCTEMHOCTH M PUYMHHOCTH XUMHUYECKUX SBJICHUM,
crioco0ax MO3HAHUS BEILECTB.

3ananus yrayOneHHOro ypoBHA cioxkHOCTH (Nell-14) mpoBepsitoT ycBOeHHE 3iI€MEHTa
CoJepXaHUsA: pacyéT MacCOBOM JONM B XUMHUYECKHMX YpPaBHEHUsX, 3aJaHue, MpPOBeEpsIOIIee
YCBOCHHE BAYKHEHIIINX 3JIEMEHTOB CO/IEPKAHUS «OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUN.

B Tabnuue 1 nmpeacrasieHo pacnpeaeaeHue 3aaHnuii 0 YPOBHSAM CIIOKHOCTH.

Tabmuma 1
PacnpenesieHue 3aJaHMii 10 YPOBHAM CJIOKHOCTH
YpoBeHb CII0KHOCTH 3aJaHHUS KoumuecTBo 3a1annii MaxkcumanbHBIA epBUYHbIN
0aJLI
ba3zoBbIit 10 12
[ToBbI11IEHHBIN 4 11
Hroro 14 23

6. Kputepuu onieHUBaHHUS KOHTPOJLHON padoThI

Bepno BeimonHeHHbIe 3ananus 1-3,5,7-9 MakcuMansHO OlleHHUBaeTcs mo 1 Gammy. DT 3agaHus
CUMTAIOTCS BBIOJIHEHHBIMH BEPHO, €CJIM MPaBUIIbHO BBHIOpAHBI /1Ba BapuaHTa oTBeTa. OcTajabHbIE
BapHAaHTHl OTBETOB CYMTAIOTCS HEBEpHBIMH U oleHHBaroTcs (O OamioB. BepHoe BhIMONHEHHE
samaaus Ne 10 ounenuBaercs 1 Oammom.

3amanust Ne 4,6 cumTalOTCS BBINOJHCHHBIMH BEPHO, €CJIM TMPABUIBHO YCTAaHOBIEHBI TPHU
COOTBETCTBUS, MAaKCUMAJIbHO OIIEHMBAIOTCS MO 2 Oaimia. YacTUYHO BEpHBIM CUUTAETCSl OTBET, B
KOTOPOM YCTaHOBJICHBI J[BA COOTBETCTBUSI W3 TpeX; OH oueHuBaercs | Oammom. OcrtanbHbIC
BapHaHThl CUMTAIOTCS HEBEPHBIM OTBETOM W oueHuBatorca 0 OamnoB. MakcuMmanbHas OLIEHKa 3a
3aganusa Ne 11-12 mo 2 6anmna.

MaxkcuMasbHasi OIIeHKa 3a BEPHO BBINOJHEHHBIE 3aJlaHUSl YIITyOJEHHOTO YPOBHS CIOXKHOCTHU
Nel3 — 4 6anna, Ne 14 — 3 Ganna.

MakcumanbHbeIi OaJiT 32 BBITIOJIHEHHE pPaboThl coctaBisier — 23. Ha ocHoBe Oamios,
BBICTABIICHHBIX 32 BBITIOJHEHHE BCEX 3aJaHUl pabOThI, IMOJACYUTHIBACTCS MEPBUYHBIN Oai,
KOTOPBIN TIEPEBOJAUTCS B OTMETKY 0 MATHOAUIBHOM 1TKase (Tabnuma 2).

Ta6muma 2
IlepeBona 6a/1710B B 0TMETKY N0 NATHOAILHOM HIKAJIE
Koan4gecTBO 0a/1710B Pexkomenayemasi olieHKa
20-23 5
16-19 4
8-15 3
Menee 8 2

7. TIpoaoKNTeIbHOCTh KOHTPOJIbHOI padoThI
[TpumepHOE BpeMsi Ha BBITIOJTHEHUE 3aJJaHU COCTABJISIET:



e 3a7aHUs 6a30BOT0 YPOBHS CIOXKHOCTH — OT 2 JI0 5 MUH;

® 33jaHUs YIIIyOJEHHOTO YPOBHS CIOKHOCTH — IO 5 MUH.
Ha BrimotHeHME BCel KOHTPOIBHOM paboThl OTBOAUTCS 40 MUHYT.
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HEMETAJUIOB:  BOJOPOJIa,
rajoreHoB, KHCIOPOJa,
cepbl, azora, docdopa,
yrJIepoia, KpeMHUS

6 CreneHr oxkuciaeHus u | 1.3.2 1.1.1
BaJICHTHOCTh 2.1
XAMUYECKHX DJIEMEHTOB

7 Hayunsie meTosl | 4.1.2 1.3.2
HUCCIIEIOBAHUS 4.2.5 1.3.3
XHUMHYECKHX BEIIECTB H 1.34
MpEBpAIICHU

8 OO6mme HayyHble | 4.1.2 1.3.2
NPUHIMIB XUMUAYeCKoro | 4.2.2 1.3.3
IIPOU3BOJICTBA (na | 4.2.5 1.3.4
npumepe
MIPOMBILIIIEHHOTO
TOJTYyYEHUS aMMHaKa,

CEPHOM KUCIIOTHI)

9 XapaxkTepHble 2.7 2.3.3
XHUMHYECKHE CBOMCTBA 243
CpPEIHUX COJIeH 244

10 [IpaBuna  pabGotrer B | 4.1.1 1.3.2
nabopaTopuu. 4.2.5 1.3.3
JlabGopaTopHasi mocyaa u 1.3.4
obopynoBanue. [IpaBuna 224
0€30MacHOCTH npu
pabote C EIKNMH,

TOPIOYUMHU 51
TOKCHYHBLIMHU
BCIIECCTBAMU,
cpencTBamMu OBITOBOM
XAMHUA

11 Peaknnu oxwucnurensHo- | 1.4.8 2.2.5
BOCCTAaHOBHTEIHHEIC 244

12 PacuéTer c|43.1 252
HCIIOIL30BaHUEM
MOHSTHS «MaccoBast 10
BEIIIECTBA B PACTBOPEN

13 Hayunsie metonsl | 4.1.2 1.3.2
HCCIIEAOBAHHUS 4.2.2 133
XUMHAYECKUX BemectB u | 4.2.5 1.3.4
IIpEBpAICHUM. 224
XHUMHYECKOE
3arpsi3sHEHUE
OKpYyXarollel cpeabl Hu
€ro IOCJICICTBUS

14 O6mue HayuHble | 4.1.2 1.3.2
MPUHIUITBI XUMHUYECKOoTo | 4.2.2 1.3.3
MPOU3BOJICTBA (ma | 4.2.5 1.3.4
npumepe 224
MIPOMBIIIITIEHHOTO

I10JIy4ECHUs CEepHOM




‘ KHCJIOTHI) ‘ ‘ ‘ ‘ ‘

Bcero 3ananuii — 14; U3 HUX 1O TUIY: ¢ KPaTKUM OTBETOM — 10; ¢ pa3BepHYThIM OTBETOM — 4; 110
ypoBHIO cioxkHocT: b—10; ¥V — 4

MaxkcumanbHbIN epBUYHBINA 0amun — 23

OO6miee Bpems BBINOJHEHUS padoThl — 40 MUHYT

KOAUD®UKATOP JIEMEHTOB COJAEP KAHUS
N IJIAHUPYEMBIX PE3YJIbTATOB

Komudukarop siBisiercs cucTeMaTH3MPOBAHHBIM ITEpeYHEM TPeOOBaHHUN K YPOBHIO TIOJTOTOBKA
BBIYCKHUKOB M TPOBEPSEMBIX JJEMEHTOB COJACP)KAaHUS, B KOTOPOM KaXIOMy OOBEKTY
COOTBETCTBYET OIPEICIICHHBIN KO/I.

Komudukarop cocraBien Ha ocHoBe DenepasbHOTO TOCYAAPCTBEHHOTO 0OpPa30BATENBHOIO
CTaHJapTa cpemHero odmero obpazoBanus (mpuka3 Munoopaayku Poccum ot 17.05.2012 N 413
(pex. ot 29.06.2017) «O6 yTBepkaeHUU (eaepalbHOTO TOCYAAPCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa CPEHETr0 00IIero 0Opa3oBaHUM» ).

PA3JIEJI 1. IlepedeHb 3J1eMEHTOB CO/lep:KaHNs, IPOBepPseMbIX HA KOHTPOJIbHOI padoTe

Koo Dnemenmul cooepicanus, npoeepaemvle 3a0aHUAMU
KOHMPOJIbHOU padombl

HemeTanbl
Ilepuonuveckuii 3axkoH wu Ilepuoauveckass cucreMa XuMHYecKHX 23jaemeHToB JI.H.
MenaeseeBa

1.2.1 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB 3JIEMEHTOB U WX COEIMHEHUH IO Mepuojam u
rpynmnam
1.2.4 Ob6mas xapakrepuctuka HemeTtauioB [VA—VIIA rpynn B CBSI3M C HX TOJOKEHUEM B
[Tepuoanueckoit cucreMe xuMudeckux sneMmeHToB [[.1. MenzaeneeBa u 0coOEHHOCTAMU
CTPOEHHS X aTOMOB
Xumuueckas c6:a3b U CMPOCHUE 6eUiECMEa
1.3.2 CreneHb OKHCIEHUS! XUMUYECKUX 3JIEMEHTOB
1.3.3 BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHNUS. 3aBUCUMOCTh CBOWCTB
BELICCTB OT MX COCTAaBA U CTPOCHMS
1.4.8 Peakiuu OKUCIUTENBHO-BOCCTAHOBUTEIILHBIE
Heopzanuueckasa xumus
2.1 Knaccudukanus Heoprannueckux BemiecTB. HoMeHKIIaTypa HEOPraHWYECKUX BELECTB
(TpuBHANBbHASI U MEXKAYHAPOIHAS)
23 XapakTepHble XHMHUYECKHE CBOICTBa MPOCTHIX BEIIECTB — HEMETAJJIOB: BOJIOPOAA,
raJIOreHOB, KMCI0pPOJa, Cepbl, a30Ta, pocdhopa, yriaepoa, KpeMHHUs
24 XapakTepHble XUMUYECKUE CBOWCTBA KUCIOTHBIX OKCUIOB
2.6 XapakTepHbIE XUMHUYECKHUE CBOMCTBA KUCIOT
2.7 XapakTepHble XMMUYECKUE CBOMCTBA CPEAHUX CONIEH
2.8 B3anmoCBs3b pa3IMUHBIX KJIIACCOB HEOPTAHMYECKUX BEIIECTB

MeToabI MO3HAHMSA B XUMHH. XUMHS U KHU3HL
JKCnepUMeHTAJTbHbIE OCHOBBI XUMHUM

4.1.1 [TpaBwia pabotel B maboparopun. JlaGoparoprHas mocyaa u obopymoBanue. [IpaBumiia
Oe3omacHocTH TIpH paboTe C €IKUMH, TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH,
CcpecTBaMU OBITOBON XMUMHH

4.1.2 HayuHble MeTO/IbI HCCIIEIOBaHUS XMMHUECKHUX BEIIECTB U MPEBPAICHHIMA

422 OOmue  HayyHble NPUHLOUIBI  XMMHUYECKOTO  TMPOM3BOJACTBA  (HAa  IpUMeEpe
HPOMBIIIJICHHOTO MOJIy4YeHHUs] aMMHUaKa, CEpHOM KMCIO0ThI). XUMHUECKOE 3arps3HEHUE
OKpY>KaroUIeH Cpeibl ¥ €ro NOCIEACTBHS

4.2.5 IIpuMeHeHNEe U3YUYECHHBIX HEOPTAHUYECKUX BEIIECTB




PacueTbl 10 XMMHYECKMM (pOpMYJIaM M YPABHEHUSIM peaKkuuii

4.3.1 PacdeTsl ¢ uCnonb30BaHUEM MOHATHH «PAaCTBOPUMOCTBY», «MAaccoBas JOJIA BEIIECTBA B
pacTBope»
PA3JIEJI 2. IlepedyeHb MJIAHMPYEMBbIX Pe3yJbTaTOB
Koo IInanupyemuie pezyibmamot, KOmopsvie nPOGEPAOMCA 3A0AHUAMU
KOHMPOIbHOUL padomol
3Hamv/noHumams
1.1 Baowcneiimue xumuueckue nonamus
1.1.1 [ToHuMaTh CMBICHT BaXKHEHIIINX MOHATUH (BBIIETSATH X XapaKTEPHbIC MPU3HAKH):
CTENIeHb OKUCITICHUS
1.2 OcnosHble 3aKOHbL U MEeopUU XUMUU
1.2.1 [IprMeHATh OCHOBHBIE MOJIOKEHUSI XMMUYECKON KUHETUKH JIJI aHAJIN3a CTPOEHUS U
CBONCTB BEILIECTB
1.2.3 ITonumarts cMmbicn [lepuoguueckoro 3akona J[.M. MenzeneeBa 1 UCIIOIb30BaTh €T0
JUTSl KAUeCTBEHHOTO aHaN3a U 000CHOBAHUS OCHOBHBIX 3aKOHOMEPHOCTEN CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHHUU
Ymemo
1.3 Bascneiimue sewgecmea u mamepuaiol
1.3.1 KnaccudunmpoBaTs HeOpraHUYeCKUE BEIIECTBA MO BCEM U3BECTHBIM
KJIAaCCU(UKAIMOHHBIM TIPU3HAKAM
1.3.2 [TonnMatp, 4TO MPaKTUYECKOE MPUMEHEHHE BEIIECTB 00YCIOBICHO UX COCTABOM,
CTPOEHHUEM U CBOMCTBAMHU
1.3.3 VMeTh npeacTaBIEHUE O POIU U 3HAUEHUU IAHHOTO BEILIECTBA B IPAKTUKE
1.3.4 OOBSCHATH 00IIHE CIIOCOOBI M MPUHITUIIBI ITOTYYEHUS HanOoJIee BAXKHBIX BEIIECTB
2.2 Onpeodenamu/Knaccugpuyuposamo:
2.2.1 CTEIIEHb OKHUCIICHUS XUMHUYECKHUX JIEMEHTOB
2.2.4 XapakTep Cpelibl BOJHBIX PACTBOPOB BEILIECTB
2.2.5 OKHCIIUTENb U BOCCTAHOBUTEIIb
2.2.6 MPUHAJICKHOCThH BEHIECTB K PA3JIMYHBIM KJlaccaM HEOPTraHUYECKUX COCTMHEHUM
2.3 Xapaxmepuzoeamu:
232 0011IMe XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJJIOB
233 o01111e XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHEHUH,
CBOMCTBA OTJEIBHBIX MPEACTABUTENCH ITUX KJIACCOB
2.4 OQobvacuams:
24.1 3aBHCHUMOCTh CBOMCTB XHMHUYECKHX JJIEMEHTOB W HX COCIWHEHHUH OT MOJOXKEHHS
sanemeHTa B [lepuoanueckoil cucreme .M. Menneneesa
243 3aBHCHMOCTh CBOMCTB HEOPTaHHUECKHUX BEIIECTB OT UX COCTaBa M CTPOCHUS
24.4 CYIIHOCTh  M3YYEHHBIX BHJOB XHUMHYECKMX PEAKUHM:  AJIEKTPOITUTUUYECKOU
JUCCOLIMAIINN, HOHHOTO OOMEHA, OKHCIMTEIhHO-BOCCTAHOBUTENBHBIX (M COCTaBISTh
WX YPaBHECHHS)
2.5 Ilnanuposamov/npoeooums:
2.5.2 BBIYHMCJICHHS TI0O XUMUYECKUM (pOpMyJIaM M YPaBHEHUSIM




OTBETbHI U KPUTEPUU OHEHUBAHUA

KOHTPOJIbHOM PABOTBI
KonTpoJubHast pabora mo teme «CTpoeHHe BelecTBay»
Yacrsl

Ne 3apanus 1 2 3 4 5 6 7 8 9 10

Bapuanr 1 14 35 35 231 24 321 14 14 13 1
MakcuMaJIbHBIR 1 1 1 2 1 2 1 1 1 1

oaa
Yactp 2

11. Hcnone3yss MeTOX 5SIEKTPOHHOTO OajnaHca, COCTaBbT€ YpPAaBHEHHE OKHCIUTEIHHO-
BOCCTAHOBUTENIBHOM PEAKIMM MEXKIY NEPMAHTaHATOM KaJlusi M CEPHUCTOrO ra3a B NPUCYTCTBUU
BOJbl. PaccTaBbTe KOA((UIIMEHTHI U ONIPEeIUTEe OKUCIUTENh 1 BOCCTAHOBUTEb.

Conep:xanue BEpHOT0 0TBETA U YKA3aHH 10 OLIEHHBAHUIO
(momyckaroTcsi HHbIE (POPMYIMPOBKH OTBETA, HE NCKAKAIOIINE €T0 CMBICIIA)

1. KMnO4+ SOz + H20 = MnO:> + K2SO4 + H2SO4
2. S*_2e—S" 3
Mn "7 +3e — Mn™| 2
2KMnO4 + 3SO2 + 2H20 = 2MnO: + K2SO4 + 2H2SO4
S™ (SO2) — BOCCTaHOBHTEND
Mn “7 (KMnQO4) — OKHCIHTENTD

Kpurepun oneHuBanus banabl
KoadduimenTs! onpeaeneHsl MPaBUIbHO 2
[IpaBUIBLHO COCTaBIIEH JJICKTPOHHBIN OajaHC M OMpPEAeNICHbl OKHCIUTEIh 1
BOCCTAaHOBUTEIb
O6a s1emMeHTa coCcTaBIeHbl HEMPABUIBHO 0

12. Yraekucnsiii ra3 o0bemMoM 224 11 (H.y.) pacTBOpUIIN B BoAe o0bemMoM 2,24 1. Onpenenure
MacCCOBYIO JIOJIFO YTIEKUCIIOTO Ta3a B MOJTYYEHHOM PacTBOPE.

Copep:xanue BEpHOT0 0TBETa U YKA3aHH 10 OLIEHHBAHUIO
(momyckaroTcsi HHbIE (POPMYJIMPOBKH OTBETA, HE NCKAKAIOIINE €T0 CMBICIIA)

1. n(CO2)=224:22,4 = 10monb
m (COz) = 10*44 = 440r

2. Boruncnena maccoBasi 10715 YIIIEKHCIIOTO T'a3a B IIOJIyYCHHOM PacTBOpe
m p-pa= 440 + 2240 = 2680r
w (CO2) =440:2680 = 0,164 nm 16,4%

Kpurtepuu oueHnBaHus baJuibl
O6a snemMeHTa HaleHbl IPABUIIBHO 2
[IpaBWJIBHO HAWJEH OJIUH JIEMEHT 1
O0a »y1eMeHTa HalIeHbl HEMPaBUIIHLHO 0

13. 3amomHWTEe TAONMIy, HWCIIOJNB3YyS CICAYIOUIME TIO3UIMU: pPa3pylIeHHEe O30HOBOTO CJIOS,
3arpsASHCHHUC m;[pocq)epm, KHCJIOTHBIC OO, 3arpsI3HCHUC ITOYBbI TAKCJIBIMHA MCTAJUIAMMU.

BemecTBo BinsiHue HA OKPYKAIIYIO Cpeay

SOz

Na3POs

PbO

CH3F




Coneprxanue BepHOTo 0TBETA H YKa3aHUS M0 OLIEHUBAHUIO
(momyckaroTcs HHbIe (HOPMYIMPOBKH OTBETA, HE NCKAKAIOIINE €r0 CMBICIIA)

BewectBo Biusinue Ha OKPY:KAKOIIYIO Cpeay
SO2 KHCJIOTHBIE JOXKIU
NazPO4 3arpsi3HeHue ruapochepbl
PbO 3arpsi3HEHUE MOYBHI TSHKEIBIMUA METAJUIAMHU
CHsF pa3pyleHre 030HOBOTO CJIOs
Kputepuu onieHuBanus Bajasl
OTBeT NpaBUJIbHBIN U MOJHBIN, COIEPKUT BCE HA3BAHHBIE DJIEMEHTHI 4

[TpaBrJIbHO 3amTMCaHbl TPU AJIEMEHTHI

HpaBI/IJ'[I)HO 3allMCaHbl IBa 5JICMCHTA

HpaBI/IJ'IBHO 3aIl1MCaH OJHUH 3JICMCHT

(—NL NI S NI

OTBeTa HET WJIM BCE DJICMEHTEI 3alliCaHbl HCIIPAaBHUJILHO

14. Tlpu mpou3BOACTBE CEPHOW KHCIOTHI KOHTAKTHBIM CIIOCOOOM HCIIOJIB3YETCsl ammapar,
COCTOSIIIMI W3 OCYIIMTEIbHOW OAallHW, KOHTAaKTHOTO ammapaTa M TeYd «KHUIISAIIETO CIIOS.
Hcnonp3yss XMMHYECKHE PEAKIMH, COCTaBbTE IIOCIEIOBATEIbHYI0 TEXHOJOTHUI0O XHUMHYECKOIO
nporecca.

A. BeicymmBanue okcuga cepsl (IV)

b. Ilonmyuenune okcuna cepsl (IV)

B. IMonyuenue oxcuna cepsi (VI)

Conep:xaHue BEpHOI0 0TBETA M YKA3aHHS M0 OLEHNBAHUIO
(TomycKaroTCst MHbIE POPMYITUPOBKH OTBETA, HE HCKAXKAIOIINE €r0 CMBICIIA)

B TICUN «KHILIIIETO CIIOs» — MoiydeHne okcuma cepsl (1V)
B OCYIIUTENHHOU OallHe — BhICyIIMBaHue okcuaa cepsl (IV)
B KOHTAKTHOM ammapare — nojyderne okcuaa cepol (VI)

Kpurepun oueHuBanus bajbl
OTBeT NpaBUJIbHBIN U MOJHBII, COAEPKUT BCE HA3BAHHBIE DIIEMEHTHI 3
[IpaBusIbHO 3amKcaHbl JBA AJIEMEHTA 2
[TpaBuIIbHO 3aNTMCaH OAMH JIEMEHT 1
OTBeTa HET WM BCE AJIEMEHTHI 3aMCaHbl HEIPABUIIBHO 0

KonTtposabHas padora no teme «CTpoeHue BenecTBa
JleMOHCTPAUMOHHBIH BAPUAHT
Yacrpl

Omeemom K 3a0anusam 1-3,5,7-9 aenaemca nocneoosamenvnocms yugp. Omeemom K 3a0anuto
10 asnaemca oona wugpa, Kkomopas coomeemcmeyem Homepy npasunbho2o omeema. Ilpu
eévinonHenuu 3a0anuit 4,6 K Kaxcoomy 3jemMeHmy hnepeozo cmoaduya noodepume
COOMEEeMCMEYIOWUIL ITIEMEHM U3 6MOP0O20 CMONOUA. 3anuuiume omeem 6 Nnojie omeema 6
mexcme padomot. L{ugppvl 6 omeemax na 3adanusn Ne4,6 mozym noemopamocs

1. Hemerainueckue CBOWCTBA MPOCTHIX BEIIECTB YCHUJIHMBAIOTCA B PslaX XHMHYECKUX
JJIEMEHTOB

1) kpemuuii — ¢ocop — cepa

2) drTop — azotr —060p

3) xyop —cepa —KpeMHHI

4) dochop —cepa —xi0p

5) xJop —KpeMHuil —cepa

3anuIuTe B 110JI€ OTBETOB HU(PHI, 0] KOTOPBIMU OHU YKa3aHBI.

Omer [ ]|



2. TpuBunanbHble Ha3BaHUs okcuaa kpemHus (IV)

1) xayctuk

2) U3BECTHSK

3) ropHslii XpycTaib

4) KpUOIHT

5) cunukaresnb

3anuIuTe B 10JIe OTBETOB LU(PHI, O] KOTOPBIMU OHU YKa3aHBI.

Omer [ ] ]

3. K KHCIOTHBIM OKCHIAM OTHOCAT KaXKI0€ U3 JBYX BEIICCTB

1) NO u P203

2) N2O u PH3

3) NO2 u P20s

4) NH3 u N2O

5) P203 u NO2

3anuImuTe B TOJIE OTBETOB MU(PHI, 1O KOTOPHIMH OHHU YKa3aHbI.

Ower [ ]|

4. YCTaHOBUTE COOTBETCTBHE MEXKIY pEarupyrolmuMd BEUIECTBAMU U  IMPOAYKTaMHU
B3aUMOJIENCTBUS

Pearupyiomue BelecTBa IMpoaykThl B3auMoeiicTBUs
A) SO2 + O2 1) S+ H20
b) SO2 + H20 2) SOs
B) SO2 + H2S 3) H2S03
4) H2SO4

3anuIuTe B 10JIe OTBETOB U(PHI, O] KOTOPHIMU OHU YKa3aHBI.

OTtBeT
A b B

5. U3 npemiokeHHOro TmepeyHsi BbIOEpUTE JIBa BELIECTBA, C KaXIbIM M3 KOTOPBIX
B3aUMO/JICUCTBYET XJIOP

1) KF

2) HBr

3) O2

4) S

5) HCI

3anumuTe B 10JIe OTBETOB IU(PHI, O] KOTOPBIMU OHU YKa3aHBI.

Ower [ ]|

6. YcTaHOBHUTE COOTBETCTBHE MEXKTy (hOPMYJION BEIIECTBA M CTETICHBIO OKUCIIEHUS KHCIOPOIa

dopmyia BemecTBa CreneHb OKUCICHUSA
A) OF2 1)-2
b) H202 2)-1
B) C1207 3)+2
3anuImTe B 1MOJIe OTBETOB HUMPHI, IOl KOTOPHIMUA OHH YKa3aHBHI.
OtBer A b B

7. WneprHbIE ra3bl IPUMEHSIOTCA



1) B razoBoil cBapke B METaLLTypruu

2) Ui IpOM3BOJICTBA KpacuTeseH

3) B CTpOUTEIBLCTBE

4) 1Uid NOJTyYeHHUs] CBEPXUUCTBIX METAJUIOB

5) B nuIIEBON NPOMBIIITIEHHOCTH

3anuIuTe B 10JIe OTBETOB U(PHI, O] KOTOPBIMU OHU YKa3aHBI.

Omer [ ] ]

8. Omneym™m npezacTaBisieT co0oit

1) p-p SO3 B H2S04

2) ra3 ¢ HENPUATHBIM 3alaxoM

3) p-p SOs3 B H20

4) TspKenast MacISTHUCTAs! )KUIKOCTD
5) p-p SOz B H2S04

3anumuTe B II0JIC OTBETOB III/I(i)pI)I, o4 KOTOPbIMH OHM yKa3aHBbI.

Ower [ ]|

9. Ha Tteppuropun AramoBckoro paiiona YemnsOWHCKONH 00IacTH B CEBEPHOM YACTH
IeOCHOYHOTO Kaphepa pacmloiokeHo MoiuoaeHuToBoe (MoS2) 3epkano ckoibxeHus. biaromaps
HU3KOMY KO3()(UIMEHTYy TpeHHs HCIONIb3yeTcsl B aBUALIMOHHBIX JABHMraTensx. Bsibepure us
IPEJI0KEHHOTO MIEPEYUHS PEAKINU, XapaKTepHbIe Ui JUCYIbduaa MonubaeHa

1) pasnoxenue npu HarpeBanuu 6€3 JOCTYIA BO3AyXa

2) B3aMMOJEHCTBHE C THAPOKCUIOM HATPHS

3) B3auMoOMEICTBHE C KOHIIEHTPHPOBAHHOM a30THOM KMCIOTOI

4) B3ammozelicTBHE C Pa30aBIEHHO CEPHON KMCIOTON

5) B3aumoeiicTBrE ¢ KapOOHATOM HATPHS

3anuImuTe B 10JIe OTBETOB IU(PHI, O] KOTOPBIMU OHU YKa3aHBI.

Omer [ ] |

10. Bepubl 5 crienyrome yTBEp)KICHHS O TMOJIYYEHHH Ta3000pa3HBIX
BELICCTB

A. MeTo0M BBITECHEHHUS BO3/1yXa B OTKPBITBIN CTaKaH MOYKHO COOpaTh YIIIEKUCIIbIN Ta3.

b. IIpoGupka ¢ ra300TBOAHON TPYOKOW MCIOJIB3YETCs ISl OTBOJA TEIUIOTHI, BBIICISAIOMICICS B
XUMHYECKOU PEAKLUH.

1) BepHO TOJIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEPKICHUS

4) o0a yTBEpkK/1€HUS HEBEPHBI

3anummuTe B MoJie OTBETOB MUQPY, MO KOTOPOH yKa3aH OTBET.

OTtBer l:l

Yactn 2

3anuwume cnauana nomep 3adanusn, a 3amem pazeépHymoulit omeem K Hemy. Omeem
3anucvleaiime 4émMKo u pazdopuueo

11. Ucnonp3yst MeTOJ] 3JEKTPOHHOro OajaHca, COCTaBbTE€ YpPaBHEHHWE OKHUCIMTEIbHO-
BOCCTAHOBUTEJILHON PEAKIMH MEXIY MEepMaHraHaTOM Kallisi U CEPHUCTOrO rasa B NMPUCYTCTBUU
BOJIbl. PaccTaBbTe KO (UIIMEHTHI U ONIPEeIUTEe OKUCIUTENh K BOCCTAHOBUTEb.

12. VYrnexucnslii ra3 oosemMoM 224 11 (H.y.) pacTBOpWIX B Bojie o0bemMoM 2,24 51. Onpenenute
MacCOBYIO JIOJIO YIJIEKHCIIOTO ra3a B [I0JIy4eHHOM PacTBOPE.



13. 3anonmnuTe TAaONMIy, MCTOJB3Ys CICAYIOIIME TO3UIMHU: pa3pyIlIeHHUE O30HOBOTO CJOS,
3arpsi3HeHUE TUAPOchEpbl, KUCIOTHBIE TOXKIH, 3arPS3HEHUE MTOYBBI TSKEIBIMUA METaJJIAMH.

BemecTBo BiinsiHMEe HA OKPYKAIIYIO CPeny

SO2

NaszPOs

PbO

CHsF

14. Tlpu npou3BOACTBE CEPHON KHUCIOTHI KOHTAKTHBIM CIIOCOOOM HCIIOJIb3YETCSl ammapar,
COCTOSALIMM M3 OCYHIMTENbHOM OalllHM, KOHTAaKTHOIO ammapara u IeYd «KHUISAIIEro CIOs.
Hcnonb3ys XUMHUYECKHE pEaKlUu, COCTaBbTE IOCJIEI0BATEIbHYI0 TEXHOJIOTHIO XHMHUYECKOTO
npoiiecca.

A. BeicymmBanue okcuna cepsl (IV)

b. [Tomyuenue okcuna cepsl (IV)

B. [lonyuenue oxcuna cepsl (V1)



