BIIP CIIO. 3aepmuBmue COO. Xumus. Bapuanr 71286 KOI[

Bcepoccuiickasi npoBepo4Hasi padora

no npopuabHomMy yuedHomy npeamery «XUMMUA»
MJI 00Y4aIOUIUXCA M0 MPOrpaMMam cpeaHero npogecCuoHaJIbLHOro 00pa3zoBaHus,
3aBepUIMBIINMX B MpeAbLAYLIEeM Y4eOHOM roJy OCBOeHHe 0011e00pa3oBaTe/bHbIX NPeIMETOB,

NMPOXOAAIIMNX 00y4UeHHe M0 O4HOM GopMe Ha 0a3e OCHOBHOIO 0011ero 00pa3oBaHMs.

Bapuant 71286

HNHCTPYKIUSA 110 BHINOJHEHUIO PA00ThI

[IpoBepounas paborta BkItouaeT B ceOs 15 3amanuii. Ha BeimoaHeHHe pabOThI MO XUMHH
orBoautcs 1 yac 30 munyT (90 MUHYT).

Odopmnsiite OTBETHl B TeKCTE PabOTHI COTJIACHO MHCTPYKIMSAM K 3alaHusM. B cimydae
3allMCU HEBEPHOT'O OTBETA 3aYEPKHUTE €0 U 3aMUILIUTE PSIAOM HOBBIH.

[Ipu BbImOMHEHUH pPabOTHl pa3pelacTcsl HCIOJIb30BATh CIEIYIOIIME JOMOJHUTEIbHbBIE
MaTepuaibl:

— [lepuoanueckas cucrema xuMuueckux anementoB .M. Menzaeneena;

— TabJuIa pacCTBOPUMOCTH COJIEH, KUCIIOT M OCHOBAaHUH B BOJIE;

— DIIEKTPOXUMUYECKUN PSAJT HAPSHKEHUH METAILIOB;

— HEMPOrPAMMUPYEMBIN KaJbKYJISATOP.

[Ipy BbIMOTHEHMM 3aJaHUil Bbl MOXXeTe HMCIOJIb30BaTh YEPHOBHUK. 3alKMCH B YEPHOBUKE
MPOBEPATHCS M OIICHUBATHCS HE OYIyT.

CoBeryeM BBINOJHATH 33JaHHsI B TOM IOpSJIKE, B KOTOPOM OHM JaHbl. [ 3KOHOMUU
BPEMEHU NPOIyCKAWTEe 3aJaHue, KOTOPOE HE YHa€Tcs BBINOJHUTH Cpa3dy, U TMEPEXOAUTE
K cienytoniemy. Eciu mocie BbimosiHeHHsT Bced paboThl y Bac octanercst Bpemsi, Bel cmokere
BEPHYTHCS K MPOMYILIEHHBIM 33/IaHUSIM.

bamnbl, nonyyeHHole Bamu 3a BbINOJHEHHBIE 3adaHusd, cyMMHpyroTcs. lloctapaiitech
BBITOJIHUTH KaK MO>KHO OOJIbIlIe 331aHUi 1 HaObpaTh HanOoJIbIIee KOJINYECTBO OAIOB.

Kenaem ycnexa!

Tabnuya 0ns eHecenus: 6ANI08 YYACMHUKA
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@ OpaHuM W3 HAy4yHBIX METOJOB T[IO3HAHHS BEIIECTB U XHUMHUYECKUX SBJICHUHA SBISETCS
MojenupoBanue. Tak, MOJETH MOJIEKYJI OTPAXKAIOT XapaKTePHbIC MPU3HAKU PEaTbHBIX O0BEKTOB.
Ha puc. 1-3 n3o00paxeHbl MOJIETN MOJIEKYJT TPEX BEIIECTB.

Puc. 1 Puc. 2 Puc. 3

[Ipoananu3upyiTe 1aHHBIE MOAEIU MOJIEKYJI BELIECTB U OMPEEIIUTE BEIIECTRO:
1) cocraB koTOpOTO BRIpaXkaercs hopmynoit SiHy;
2) B KOTOPOM OJIMH W3 aTOMOB TIPOSIBJISIET BaJICHTHOCTH, paBHYHO II1.

3anumuTe B Ta0IMIly HOMEPA PUCYHKOB U YKa)KUTE KOJIMUYECTBO aTOMOB B MOJIEKYJIaX BBIOPAaHHBIX
BEILECTB.

KoanuecTtBo aToM0OB

BeniectBo Homep pucynka
m p pucy B MOJIEKYJIe

COCTaB KOTOPOTO BBIpaKaeTcst (POpMyIIon
SiHy

B KOTOPOM OJMH U3 AaTOMOB IPOSIBISET
BAJICHTHOCTB, paBHy!o 11

@ Ha pucynke n3o0paxeHa MOJIENIb CTPOEHUS jpa aTOMa HEKOTOPOI'0 XUMHYECKOTO JIEMEHTA.

O3HaKOMBTECH € MPEAIOKEHHOM MOJIENIBIO U BBITIOJIHUTE CIACAYIOIINE 3aJaHus:
1) 3anmuImMTe CHMBOJI XUMHYECKOTO JIEMEHTA, KOTOPOMY COOTBETCTBYET JJaHHASI MOJIENIb aTOMa,
2) 3anummTe 3apsj sApa 3TOro d3JeMeHTa W HoMmep nepuona B Ilepmoanueckoil cucreme
xuMmudeckux 3iaeMeHToB .M. MenaeneeBa, B KOTOPOM PacIoONOKEH 3TOT 3JIEMEHT;
3) ompenenure, K METAJIAM HJIM HEMETaJIaM OTHOCHUTCSI IPOCTOE BEIIECTBO, KOTOpOe obpa3yer
3TOT HJIEMEHT.

OTBETHI 3aMUIINTE B TAOIHILY.

S— CHuMBO0JI XUMHYECKOI'0 Ne
3apsaa aapa IIpocToe BemecTBO
3JieMeHTa nepuojaa
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[Tepuonnueckast cucrema xumudeckux diemeHToB J[.M. MennmeneeBa — Ooratoe XpaHWIIUIIE
uHpOpMallUM O XHUMHYECKHX DJIIEMEHTaX, WX CBOWMCTBaX U CBOMCTBaX WX COCIUHEHUH,
0 3aKOHOMEPHOCTSX HW3MEHEHHUS ATHUX CBOWMCTB, O CMOCO0ax TIOJYyYECHHsI BEIIECTB, a TAaKXKE O
HaxO0XXJICHUU WX B mpupoje. Tak, HalpuMep, U3BECTHO, UTO C YBEIMYECHUEM MOPSAJIKOBOIO HOMEpa
XMMHYECKOTO0 D3JIEMEHTa B IMEpUOJaX paauyChl aTOMOB YMEHBIIAIOTCSA, a B Trpynnax —
YBEITUYUBAIOTCS.

YuureiBass 3T 3aKOHOMEPHOCTH, pACMOJOKUTE B TOPSAKE YBEIMYECHHUS paauyca aToOMOB
cnenyromme anmeMeHtel: Li, Na, B, Al 3anummre 3HaKM JJIEMEHTOB B  HYXHOU
MOCJIEIOBATEIbHOCTH.

OtBeT:

B npuBenénHoit Hmwke TabnuIe gaHa HEKOTopas HMH(OpManus O BHIAX XHUMHYECKON CBS3H:
KOBaJIEHTHOU YU MOHHOM.

XnumMuueckas CBf3b
KoBajgenTtHast Honnasn
O6pa3oBana aromamMu oOaHOro W Toro ke | OOpa3oBaHa aTOMaMH MeTalljla M HEMETalia
3JIEMEHTa-HeMeTala WA aToMaMu
Pa3JIMYHBIX HEMETAJJIOB

Hcnonb3ys qanHyro HHOOPMAIIHIO, OTPEACIIUTE BUI XUMHUYCCKON CBSI3H:
1) B xnmopune nutus (LiCl);
2) B okcuae azora(ll) (NO).

OtBerT:

1) B xnopune nurus

2) B oxcune azota(Il)
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| Ilpouumaiime cnedyrowjuii mexcm u blnoJIHUMeE 3a0anus 5—1.

CopepxaHue XUMHYECKOTO JJIEMEHTa KPEMHHS B 3€MHOH KOpE COCTaBISET IO Pa3HBIM
JaHHbIM oT 27,6 1o 29,5 % no macce. Takum 06pa3om, o pacupoCTPaHEHHOCTH B 3€MHOM KOpe OH
3aHMMAaeT BTOPOE MECTO IMociie Kuciaopoaa. Yaiie Bcero B mpupoje KPEMHHI BCTpeyaeTcsl B BUIEC
KpeMHe3éMa — COeIMHEHW Ha ocHoBe quokcuaa kpemHus (Si0;). OCHOBHBIE MHHEpAIbl U
TOpHBbIE  MOpOABI, oOpa3dyemble  OKCHUAOM  KPEMHHUS, —  OTO PEYHOM UM  KBapIEBBIH
NIECOK, KBapIl U KBAPLUTHI, KPEMEHb, ITOJIEBbIE  IMATHl. BTOpyl0 1O pacrmpoCTpaHEHHOCTH B
IPUPOJIE TPYIITY COETUHEHUM KPEMHUS COCTABIISAIOT CHIIMKATHI U aTFOMOCHIIMKATBHI.

[IpocToe BemecTBO KPEeMHHMIA TOTYYaIOT B3aUMOJICHCTBUEM PACKATICHHOTO OKCHAa KPEMHUS
¢ maraueM. [Ipu KOMHaTHON TemmepaTrype KpeMHHI MaJOaKTUBEH M PearupyeT TOJIBKO co (pTopom
c obpazoBanueM ¢ropuna kpemuus(IV). Ilpu HarpeBaHuu OH pearupyer ¢ XJOpoM, OpoMoOM,
KHUCJIOPOJIOM, pa3Iu4yHbIMU MeTaiiamu. [Ipu pacTBopeHnH KpeMHHUS B BOJHBIX pacTBOpax Liesiouen
(NaOH, KOH) o6pa3yrorcs cumkatbl (NaSiOs, K,Si03) u Beigensercs Bogopos. CHiiMKaThl
TaKkkK€ MOXKHO TIOJYyYHUTh TNPH B3aUMOACUCTBUU oOkcuaa Kpemuus (SiO;) co menodamu. [lpu
B3anMojieiicTBiur pactBopoB cunukatoB ¢ kucimoramu (HCL, H,SO4) B ocamok Bwlensercs
KpPEMHHEBasi KUCIIOTa, COCTaB KOTOPOM YCIOBHO BhIpakaroT ¢hopmyioit H,Si10;.

CroHbIE HEOPraHUYECKUE BEIECTBA YCIOBHO MOKHO PacIpeAeInTh, TO €CTh KIacCU(PUIUPOBATD,
[0 4YeTBHIpEM TpyINNaM, Kak IOKa3aHO Ha cxeme. B 3Ty cxemy ans KaxJIoW M3 4YeThIpEX Ipymil
gnuwume 1O OTHOW XUMUYECKOH (pOopMyIie BEIIECTB, U3 T€X, O KOTOPBIX TOBOPUTCS B IIPUBEAEHHOM
BBIIIIE TEKCTE.

CnoskHble BellecTsa

I( werors ) (eom
( ) ( ) C ) ( )

1) CocTaBbTe ypaBHEHHME YIOMSHYTOH B TEKCTE PEAKLUM KPEMHHUS C BOJIHBIM PACTBOPOM
THIPOKCHU/IA KA.

OtBerT:

2) YKaxuTe, SBISCTCSA JIM dTa PEaKius OKUCIUTEIbHO-BOCCTAHOBUTEIILHON WM TPOTEKaeT 0e3
W3MEHEHUS CTENEHENW OKUCIICHUS.

OtBerT:
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1) CocTaBbTe MOJIEKYJISIPHOE YpaBHEHUE YIIOMSHYTOM B TEKCTE PEaKIUU MEXIY CHIMKATOM Kallus

U CEpHOU KUCIIOTOMU

OtBeT:

2) VkaxuTe, K KaKoMy THUIY (COEIUHEHHs, PA3JI0KEHHUS, 3aMEIIeHUs, OOMEHa) OTHOCHUTCS dTa

peakuusi.

OtBerT:

o+

B cTouHBIX BOJAax METATyprHYecKOTo MpeanpHsTHs ObUIM OOHApY>KEHBI CleAyroIIue UOHBL: Li ',
+ —_ ~

Fe*', CI s MPOBEJICHUS KAYECTBEHHOTO aHalln3a K 3Toi Bojie mo6aBuimu pactBop AgNOs.

1. VkaxuTe, Kakoe U3MEHEHHE MOXHO HAOJII0AaTh B pacTBOPE MPH MPOBEICHUH JAHHOTO OIbITA,
YUUTBIBAs, YTO KOHLIEHTPALUS BEIECTB ABISACTCS JOCTATOYHOM Ul IPOBEICHUS aHAIN3A.

OtBeT:

2. 3anuiunTe COKpau€HHOE HOHHOE YpaBHEHHE ITPOU30LIEAIIEN XUMUYECKON pEaKIvy.

OtBeT:

JlaHa cxema OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON PEaKIIHH.
Br; + Naz;P + H,O — Naz;PO,4 + HBr
1. CoctaBbTe 3IEKTPOHHBIN OalaHC STON peaKIuu.

OtBerT:

2. YKaXuTe OKUCIIUTENb U BOCCTAHOBUTEID.

OtBeT:

3. PaccraBbTe KO3 UIMEHTH B YPABHEHUU PEAKIUH.

OrtBeT:

JlaHa cxema npeBpaleHUI:

NaOH
X —————>» Na2C03 —> FCCO3 — FeC12

Hanummure MonekymsipHble YpaBHEHHS pEaklMid, C TOMOIIbIO KOTOPBIX MOXHO
yYKa3aHHBbIE NIPEBPAILEHUSI.

1y

OCYIIECTBUTH

2)

3)
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Jns Bemonnenus 3amaHuii 11-13 wWcmonbs3yiiTe BeliecTBa, CTPYKTYpPHBIE (GOPMYIIbl KOTOPBIX
MIPUBE/ICHBI B MIEPEUHE:

o _

1)CHy—CH,—Br  2) CH,-CH, 3) CH,-CZ 4)CH,—C=CH 5) CH;-C—CH,
Br B “OH

r r

o=

W3 npuBenénHoro mepeyHs BbIOEpUTE AJIKUH W KapOOHOBYIO KHUCJIOTY. 3amuIIWTe B TaOIHUILy
HOMEpA, 1M0J] KOTOPBIMU YKa3aHbl 3T COECIMHEHUS.

AnkuH KapboHoBas kuciora

CocraBbTe ypaBHEHHMS pEAKIUi: B MPEAJIOKECHHBIE CXEMbl XHMHUYECKHX pPEAKIHi BIHIINTE
CTPYKTYpHbIE (hOPMYJIBI IPOMYIIEHHBIX BEIIECTB U pacCTaBbTe KOI(DHUITUCHTEI.

o

D i, +NaOH —— CH3'C\; +H,0
ONa
Pt
2) e+ Hy —— CH3-CI:H—CH3

OH

AneTuneH NpuMEeHsETCs B KaUeCTBE 20proye2o TP ra30BOi CBApKe M PE3KE METAIUIOB, a TAKXKE KaK
CBIpbE AJI NMPOU3BOACTBA BUHWIIXJIOPHJIA M APYTUX OpraHUYecKux BemiecTB. B maGopaTopHbIx
YCJIOBHSIX allETHIIEH MOKHO ITOJIyYUTh B COOTBETCTBUU C IIPUBEAEHHON CXEMOM IIPEBPALLICHUN:

Br,
CH>=CH, > X > CH=CH

Omnpenenure BemecTBO X, BHIOpAB €ro M3 MPEIJIOKEHHOTO BBINIE MEPEYHs BEUIECTB. 3alHUIINTE
YpaBHEHHS JBYX pEaKIMi, C IMOMOIIBIO KOTOPHIX MOYKHO OCYLIECTBUTb O3TU IPEBpAIICHHUS.
JanummMre Ha3BaHue BemectBa X. Ilpu HamMcanuMm ypaBHEHMM peakIUil HMCHOJb3YyWTe
CTPYKTYpHBIE (hOPMYJIBI OPTaHUYECKUX BEUIECTB.

1y
2)

3anuImTe Ha3BaHUS BelecTa X.

3)
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OnHUM W3 BaXHBIX MOHATUH B OSKOJOTMM W XHMHUHU SBISIETCS «IPENENbHO JIOIyCTHMAast
koHueHTpauus» (ILJK). IIIK — sTo Takas KOHIEHTpalusi BeLIECTBa B OKpYyXaroule cpee,
KOTOpasi MpU IOBCEAHEBHOM BO3ACHCTBUM B TEYEHHME MJIUTEIBHOIO BPEMEHM HE OKAa3bIBAET
MPSIMOTO UJIM KOCBEHHOI'O HEOJIaronpusATHOIO BIUSHUS Ha HACTOsIIee WM Oyayliee MOKOJIEHUE, He
CHIKaeT paboTOCIIOCOOHOCTH YEJIOBEKA, HE YXY/IIIAeT €ro CaMOYyBCTBUS M YCIOBHMA KU3HU.

I[IJIK cepHECTOrO rasa B BO3LyXe pabodeii 30HbI cocTasisier 0,9 Mr/m.

V3-3a HapyIIeHHs pabOTHI BEHTHIIAIMN B IOMEIICHHH 3aBOJICKOI TaG0paTOPHH MIOMANBI0 25 M° I
BBICOTOM moToika 4 M B Bo3ayx nomajio 110 mr cepuucrtoro raza. Onpenenure U MOATBEPAUTE
pacu€raMy, MNpPEBBIAET JU KOHLEHTPALUS CEPHUCTOrO raza B BO31yXE AAHHOIO IOMELICHHUS
3Hauenue [1JIK. [Ipennmoxxkure cmoco0, MO3BOIAIOMIMN CHU3UTh KOHIICHTPAIIUMIO CEPHUCTOTrO ra3a B
IIOMEILEHUY.

OtBeT:

MpbITbE U AE3MHQPEKLHI0 TEppapuyMOB M KJIETOK JOMAIIHMX >KUBOTHBIX HPOBOAAT 5%-HBIM
pacTBOpOM NHUTHhEBOH cozpl. Kakyro Maccy Takoro pacTBopa MOXHO NPUTOTOBUTH U3 20 r conabl?
Paccunraiite maccy BOAbI, HEOOXOAMMOMW JUIsi MPHUTOTOBJIEHUS 3TOTO pacTBOpa. 3alUIINTe
MoJIpoOHOE peleHHe 3aJauu.

OtBerT:




