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BCEPOCCUMCKAS TIPOBEPOUYHASI PABOTA

XUMUA

11 KJIIACC

Bapuant 1
HNHCTPpYKIMA MO BBHINOJTHEHHIO Pad0ThI

[IpoBepounas pabora Bkitouaetr B cebsi 15 3amanuii. Ha BeimonHenue paboOThl MO XUMHUH
orBoautcs 1 yac 30 MunyT (90 MUHYT).

OdopmasiiTe OTBETHl B TEKCT€ PaOOTHI COINIACHO WMHCTPYKLUMAM K 3agaHusM. B ciyuae
3alMCH HEBEPHOI'O OTBETA 3aUEPKHUTE €r0 U 3allULINTE PSIOM HOBBIN.

[Ipn BbImOSHEHUU pabOTHl pa3pellaeTcss MCIONIb30BaTh CJEAYIOUIME JOMOIHUTEIbHbIE
MaTepUabl:

— Ilepuonnueckas cuctema xumudeckux 3aeMeHToB /.M. Menneneesa;

— Tabynia pacTBOPUMOCTH COJIEH, KUCIIOT U OCHOBAaHUI B BOJIE;

— DIIEKTPOXUMHUYECKHUN sl HAPSHKEHUM METAJIIOB;

— HENPOTpaMMHUPYEMBIN KAIIBKYJISITOP.

[Ipu BbIMONMHEHUM 3a1aHuil Bbl MoOXKeTe HCIOJIb30BaTh YEPHOBHUK. 3alUCH B YEPHOBHKE
MIPOBEPATHCS M OLICHUBATHCS HE OyAyT.

CoBeTyeM BBINOJHATH 33JaHHUS B TOM IMOPSAJIKE, B KOTOPOM OHM JaHbl. J[isi 3KOHOMUM
BPEMEHU MPOITyCKalTe 3aJaHUE, KOTOPOE€ HE YJHAETCs BBINOJIHUTH Cpasy, MU IEPEXOIUTE
K cineayrouemy. Eciu mocne BbinmosniHeHus: Bcel pa®oTsl y Bac ocranercss Bpemsi, Bel cMmoxere
BEPHYTHCA K NIPOIYIICHHBIM 3aJaHHSIM.

bamnbl, nonmyuyeHHsle Bamu 3a BbINOJNHEHHBIE 3ajaHus, cyMMHUpyroTcsa. Ilocrapaiitech
BBINOJIHUTH KaK MOXHO OOJIbIIe 3aJJaHUi M HaOpaTh HauOOJIbLIEe KOJINYECTBO OAIJIOB.

Kenaem ycnexa!

Tabnuya ons enecenus 6ALI08 YYACMHUKA

Homep 4 5 5 4y 5 6 7 8 9 10 11 12 13 14 15 gyMMa Ormeria
3a/1aHuA QJUIOB | 3a paboTy
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OnHUM W3 HaydHbIX METOJOB T[IO3HAaHMS BEUIECTB M XUMHUYECKUX SBJICHMHA sBISETCA
MozenupoBanue. Tak, MOJENIN MOJIEKYJ UCHOJIb3YIOTCS JJI YCTAaHOBJIEHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM U CBOWCTBAMH BELIECTB.

Ha puc. 1-3 npuBeaeHsl MoJeI MOJIEKYJ TPEX BEILIECTB.

Puc. 1 Puc. 2 Puc. 3

Ha ocHoBanuu 3THX MOJIeNel yKaKUTE, aTOMBI KAKOTO(-UX) d71€MEHTa(-0B):
1) nposIBIISAIOT BAJIGHTHOCTb, paBHYIO 11;
2) coenuHAITCS MeXAy co00il ¢ 00pa30BaHUEM CIIOKHOTO BEIIECTBA.

3anuimre B TaGJ'II/II_Iy Ha3BaHUA XUMHWYCCKUX 3JICMCHTOB 1 HOMCPA PUCYHKOB.

Xumudeckuii(-ue) 3jeMeHT(bl) Ha3anue(-s1) 3j1eMeHTA(-0B) Homepa pucyHkoB

[IposBISIIOT BaJI€HTHOCTH, paBHYHO 11

CoenunsitoTcst  Mexay  coboir ¢
00pa3oBaHUEM CII0KHOTO BELECTBA

Ha pucynke wuzoOpaxkeHa cxema pacHpeleNieHUs OJJICKTPOHOB IO SHEPreTUYECKUM YPOBHSIM
B @TOM€ HEKOTOPOT0 XUMUYECKOTO 3JIEMEHTA.

SN

Ha ocHoBaHWM npeyioKEeHHON CXEMbI BBIITOJIHUTE CIICAYIOIINE 3aIaHUS:

1) 3anummTe CUMBOJ XMMHUYECKOTO AJIEMEHTa, KOTOPOMY COOTBETCTBYET JaHHAs CXeMa CTPOCHUS
aToma;

2) 3anuiIMTe HOMEp Mmepuoia u HoMmep rpymisl B [leproanyeckoil cucreMe XMMHYECKUX SJIEMEHTOB
.. MenneneeBa, B KOTOPBIX PACTIOJIOAKEH ATOT AJIEMEHT;

3) OMpeACINTC, K METAalllaM HWJIM HEMETAJlJlaM OTHOCHUTCA IPOCTOC BCUICCTBO, KOTOPOC 06pa3yeT
9TOT 5JICMCHT.

OTBeTHI 3aMUIIUTE B TAOJIHUILY.

CHMBOJI XUMHYECKOT0 Ne Ne Metana/
3JIEeMEHTA nepuojaa rpynnbl HEeMeTAJLI




KO/l
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[Tepuonnueckast cucrema xumudeckux diemeHToB J[.M. MennmeneeBa — Ooratoe XpaHWIIUIIE
uHpOpMALlUM O XHMHUYECKHX DJJIEMEHTaX, HX CBOHCTBAX M CBOMCTBaX WX COEIMHEHUH, O
3aKOHOMEPHOCTSX HM3MEHEHHsSI JTHUX CBOKMCTB, O CIOCOOax TMOJYyYEHHs BEIIECTB, a TaKkKe O
HaxO0XXJICHUU WX B mpupoje. Tak, HalpuMep, U3BECTHO, UTO C YBEIMYECHUEM MOPSAJIKOBOIO HOMEpa
XMMHYECKOTO 3JIEMEHTa B MEPHOAAX SJIEKTPOOTPULIATEIIBHOCTh AJIEMEHTOB YBEJIWYUBACTCS, a B
rpyIIax — YMEHbIIAETCS.

YuuteiBas 3TH 3aKOHOMEPHOCTH, PACIOJIOKUTE B MOPSAJIKE YBEIUUYCHHS AJIEKTPOOTPHUIIATETLHOCTH
cnenyromume eMeHThl: N, Al, Si, P. 3anumuTe 3Haku 2JIeMEHTOB B HYKHOM MOCIIEA0BATEIHLHOCTH.

OtBeT:

B npuBenénnoil Huke Tabnuie npuBeneHbl MpuMepsl (OpMyJl BEUIECTB C KOBAJIEHTHON M MOHHOU
XMMHYECKOU CBSA3bIO.

IIpumepsl popmMyJ1 BeLIeCTB

C KOBAJIEHTHOH XHMHYECKOH CBA3LIO C HOHHOIi XMMHYECKOH CBA3LIO
e CHy; e NaS;

e NOy; e BaO;

e F, e KC(CI

Hcnonb3ys qanayro nHOOPMAIINIO, OTIPEACIIUTE BUI XUMHUICCKON CBSI3H:
1) B xmoposonopoae (HCI);
2) B okcuze kanbius (CaO).

OtBeT:

1) B xnmopoBonopoae

2) B okcupe kanbius
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Ilpouumaiime cnedyrowiuii mexcm u 6blNOJIHUME 3A0AHUA 5—1 .

A30T — OJIMH M3 Ba)XKHEWIIMX XMMMUYECKHUX 3JEMEHTOB B mpupoje. bonbmias ero dacts
HaxoAuTcs B atMocdepe B Buae mnpoctoro BemectBa (N;) ero oObEMHass A0Jds B BO3IyXe
cocrasisieT 78%.

C XuMUYecKOM TOYKHM 3peHHUsl a30T JOBOJHHO MHEPTHOE BEIIECTBO, HO MPHU HArpeBaHUU
pearupyet 6osiee aktuBHO. C MeTayuTaMu a30T 00pa3yeT HUTPHUIbI, HAPUMEP HUTPUABI KaJIbIHS U
Hatpus (NasN u CazNy). Peaknus ¢ kuciaopogaoM UIET TOJBKO IPH OYEHb BBICOKOW TEMIIEpaType
(Beime 2000 °C) u mpu sToM obpasyercst ra3 NO. B mpuUpOAHBIX YCIOBUSIX MPOTEKAHUE STOM
peakury BO3MOXKHO MPU pa3psjie MOJHUHU BO BPEMS TPO3BI.

C nmpakTu4ecKol TOUKM 3PEHHUsl OUYEHb BaXXHYIO POJIb UIPAET PEaKLMs a30Ta C BOJOPOAOM,
npuBosmIas kK oOpasoBanuto ammuaka (NH;). B nabopaTtopum amMMmak dYacTto MOJTydarOT
B3aumoeiicteueM cost (NH4Cl) co menousto (Ca(OH), unun NaOH).

AMMHaK JIETKO B3aMMOJEHCTBYyeT ¢ kucioTamu Kak cuibHbIMU (H»SO4), Tak u crnadbiMu
(H2S), 06pa3yst MHOTOUYHMCIICHHBIE COJIM AMMOHHSI, HEKOTOPBIE U3 KOTOPHIX aKTUBHO IPUMEHSIOTCS B
KaueCcTBe OCHOBHOTO KOMIIOHEHTAa MHUHEPAJIbHBIX yaoOpeHuii. Hambomee dYacto B KauecTBe
ynoOpeHuit ucnosnb3ytotest HuTpat U cyibdat ((NHyg)2SO4).

Cr0xHbIE HEOPraHUYECKUE BEIECTBA YCIOBHO MOKHO PacpeAeInTh, TO €CTh KIacCu(UIUPOBATh,
II0 YETHIpEM TIpyIIaM, Kak MOKa3aHO Ha cxeme. B 3Ty cxeMy Uil KaXJoM W3 4YEThIpEX Ipymi
gnuuiume 1O OJHON XUMHUUECKON (popMyIie BEIIECTB U3 T€X, O KOTOPBIX TOBOPUTCS B MPUBEAEHHOM
BBIIIIE TEKCTE.

CnoskHble BemecTsa

I( erora ) (eom
( ) ( ) C ) (

1) CocTaBbTe ypaBHEHUE PEAKLIUU a30Ta C KAJIBLUEM.

)

OtBeT:

2) YKa)KI/ITe, OKHCJIMTEJIEM WJIM BOCCTAHOBHUTEIIEM SIBIISICTCS a30T B JaHHOM pCaKknuu.

OtBeT:
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1) CoctaBbTe MOJEKYJISIPHOE YpaBHEHHE YIOMSHYTOH B TEKCT€ PEaKIMH MEXIy XJIOPUAOM
aMMOHHUS U THAPOKCHUJIOM KaJIbIIUSL.

OtBeT:

2) K xakomy THIy peakiuii (o YuciIy ¥ COCTaBy BELIECTB) OTHOCUTCS 3TO B3auMoJieiicTBre?

OtBerT:

+

B cTouHbIX BOJIaX METAJUTypru4ecKoro npeAnpusaTus Opliu oOHapyKeHb! ciaeayrouue noubl: NHy ',
+ - o

Ca®", Br [l IIPOBE/ICHUS KAaUeCTBEHHOTO aHaIM3a K 3ToM Boje fob0aBmin pactBop Na,COs.

1. yKa}KI/ITe, KaKo€ U3MCHCHHUE MOXKHO Ha6J'IIOI[aTB B paCTBOpPE IIpH IMPOBECACHUN OAHHOT'O OIIbITA,
YUUTBIBAA, YTO KOHUICHTPALUS BCIICCTB ABJISACTCA JOCTaTOYHOM IS IMPOBCACHUA aHAJIN3Aa.

OtBerT:

2. 3anuimmTe COKpaIEHHOE HOHHOE YPAaBHEHHUE MPOU30IIENICH XUMUIECKOU PEaKIUH.

OtBeT:

JlaHa cxema OKHCIIUTENIbHO-BOCCTAHOBUTEIIBHOW PEAKIINN:
H,SO, + Na — H,S + Na,SO,4 + H,O
1. CoctaBbTe 3IEKTPOHHBIN OaaHC STON peaKIuu.

OtBerT:

2. YKaXuTe OKUCIIUTENb U BOCCTAHOBUTEID.

OtBerT:

3. PaccraBbTe KOB(I)(I)I/II_[I/IGHTBI U 3alTMIIUTC NOJYUYUBIICCCA YPABHCHUC PCAKIIUU.

OtBeT:

JlaHa cxema nmpeBpanieHHil:
HBr
Ca(OH), — X —> CaBr, —> Ca(NO;),
Hamumire MonexkymsipHble ypaBHEHHUS PEaKIHMi, C TMOMOIIBI0 KOTOPBIX MOXXHO OCYIIECTBUTH

YKa3aHHBIC TPCBpAIlICHUS.
1)
2)
3)
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Jns BoimonHeHus 3agaHuil 11-13 ucnonb3yiiTe BemiecTBa, CTPYKTypHbIE (OPMYJbI KOTOPBIX
IIPUBEJCHBI HUXKE:

1) CHyC—CH,; 2) CHyCHy-CH, 3) CHy C=CH
o) OH
_O
4) CHyCH=CH, 5) CHy-CHzCZ

W3 npuBen€HHOTrO mepevHsi BEIOEPHUTE BEIIECTBA, KOTOPHIE COOTBETCTBYIOT YKa3aHHBIM B TaOJIHIIe
KJlaccaM/TpymraM  OpPraHMYeCKUX  COCJMHEHUH.  3amummre  HOMepa  3TUX  BEILIECTB
B COOTBETCTBYIOIIME Tpadbl TAOIHIIBI.

AJIKEH Cnupt

B npeanoskeHHble cXeMbl XUMHUECKUX PEaKIMi BIUIIUTE CTPYKTYpHbIE (POPMYJIIbI MPOITYICHHBIX
BEIIECTB, BHIOPAB X U3 MPUBEAEHHOTO BHIIIE NEPEYHS, U PacCTaBbTe KO3 PULIMEHTHI.

Pt

D)o, +H, —— CHyCH-CH,
OH
cl

2) e, +HCl — CH5~C—CH,
Cl

N3omponunoselil ciupT O61arogaps HU3KOH TOKCHUYHOCTH HUCIIONIb3YETCSl B KaYeCTBE PACTBOPUTEIS B
KOCMETHKE, maphroMepuu, OBITOBOW XUMHH, B CPEJCTBAX ISl OUUCTKUA CTEKOJ, OPTTEXHUKH U T.II.
N3onponunoBslii CIUPT MOKHO MOJIYYUTh B COOTBETCTBUM C MPUBEAEHHON CXEMOM MPEBPAILLICHUN:

Zn, t°
CH3—(|ZH—(|3H2 —_— X — CH3—(|3H—CH3

Br Br OH

Bribepure u3 MpeIoKEHHOTO TMEpeyHs BEIIECTBO X W 3alMININTE YPaBHEHHUS IBYX pEakiuil,
C TIOMOIIBIO KOTOPBIX MOXHO OCYLIECTBUTb 3TH HpeBpauicHus. [Ipm HamucaHuu ypaBHEHHM
PeaKIuii UCTIONB3YHTE CTPYKTYpHBIE (POPMYITBI OPraHMYECKUX BEIIECTB.

1)
2)

3anuImTe Ha3BaHUE BelecTa X.

3)
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OnHuM M3 BaXHBIX IOHATUM B DKOJIOTMM M XHMHM SIBIIIETCS «IPEIEIbHO JOIyCTUMAas
koHuentpauus» (IIK). ITIJK — 5T0o Takas KOHLEHTpalusi BEIIECTBA B OKpYyXalolleh cpeje,
KOTOpasi NpU TOBCEAHEBHOM BO3JACHCTBUM B TEUECHHE JUINTEIBHOIO BPEMEHU HE OKA3bIBAET
MPSIMOTO MJTM KOCBEHHOT'O HEOJIaronpHusATHOTO BIUSHHS HA HACTOSIIEe WK Oy yliee MOKOJIeHHe, He
CHIDKaeT paboTOCIIOCOOHOCTH UeIOBeKa, HEe YXYy/IIIAeT €ro CaMOUyBCTBUS U YCIOBUM KU3HU.

ITIJIK yrapHoro rasa B BO3/1yX€ HWJIbIX IOMEIIEHUI COCTaBISIET 3 MI/M.

B nomenienun ¢ xamMuHOM ILiomaano 24 M’ U BBICOTOU TOTONKa 2 M 80 CM H3-3a HEMOJIHOTO
CrOpaHMs JIpOB B BO3AYyX BblAenwiIoch 235,2 mr yrapHoro rasa. Omnpenenute M NOATBEPANUTE
pacuéramMu, NpPEBBINIAECT JM KOHUEHTpAIMs YrapHOro rasa B BO3JyX€ [aHHOIO IOMEUICHUs
snauenue [1/IK. Tlpennmoxkute crmocoO, MO3BONSIIONINN CHU3UTh KOHIIEHTPAIIMIO YTapHOTO Ta3a B
MTOMEUIECHUU.

OtBerT:

Jlia neyeHus mopa)xxeHU MedYeHu HCTONb3yloT 5%-Hbli pacTBop (ppykTo3sl. Paccuumtaiite maccy
(GpyKTO3Bl U Maccy BOABI, KOTOpble HEOOXOAMMBI Asi mpurotoBieHus 320 T Takoro pactBopa.
3anummTe noApoOHOE pelIeHNe 3aJauH.

OtBeT:




