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MOACHUTEJIbHAA 3ATINCKA

Pabouyasa nporpamma no xumuu ansa 8-9 knaccos paspaboTtaHa Ha OCHOBe (hefepanbHOro
rocyfapcTBeHHOro o6pasoBaTeNnbHoro craHgapta OOO, obpasoBaTeNbHON nporpammbl MOY
"Yaumckoin  Nel cpegHeit o6uieobpa3oBaTenbHOM LWKOAbLI" M MPUMePHOI nporpammbl NO
XMMWUK, a TaK XKe Ha OCHOBE aBTOPCKOMN yyebHoi nporpammbl O.C. MabpuensHa.

Ha 6a3e uUeHTpa «Touyka pocTa» obecneymBaeTcd peanusauns obpasoBaTesibHbIX
nNporpaMM ecTeCTBEHHO-Hay4HOl W TEXHONOrMYeCKON HampaB/fieHHOCTel, pa3paboTaHHbIX B
COOTBETCTBMM C TpeboBaHUAMU 3aKOHOfaTeNnbCcTBa B cdepe o06pas3oBaHMA M C YYETOM
pekomeHfaunin degepanbHOro onepatopa ydebHoro npegmeta «Xumusa». O6pasoBaTenbHas
nporpamMa MO3BOAET UHTErPUPOBaAThL peasndyemble NOAXOAbl, CTPYKTYPY U COAepXaHue npu
opraHusauum 06yyeHUs XUMUKU B s —9 Knaccax, BbICTPDOEHHOM Ha 6a3e N60ro M3 JOCTYMHbIX
yuyebHO-meTOAMYECKUX  KomMekcoB (YMK) . Wcnonb3oBaHue o06o0pygoBaHua  «Touka
pocTa» npu peanusayuun gaHHoin O no3sonseT co3faTb YCNOBUS:

N9 pacLUMpPEeHns CofepXXaHUs WKOIbHOM0O XMMMUYECKOro o6pa3oBaHus;

. ONA MOBbILWEHUS NO3HaBaTeNbHOMW aKTUBHOCTW 00Yy4aloLUXCA B eCTeCTBEHHO-
Hay4HOW obnacTu;

ANa  pasBUTUSA  NUYHOCTU pebéHka B npouecce 06y4YeHUA XUMUKU, €ro
cnocobHocTeil, (OpMMPOBAHMA U YAOBNETBOPEHUS COLMaNbHO 3HAYUMbIX WHTEPECOB W
noTpebHoOCTER;

. ana paboTbl € OfapEHHbIMW LIKO/MIbHUKaMuW, OpraHusauum ux pasBuTUa B
pas3nnyHbIX 06nacTax o6paszoBaTefibHOM, TBOPUECKON AeATeNIbHOCTHU.

XUMUA KaK 3/1eMEeHT CUCTEMbl eCTEeCTBEHHbIX HayK pacnpocTpaHuna CBOE B/UAHME Ha
Bce 06n1acTM 4YenoBEYECKOro CyulecTBOBaHMA, 3afana HOBOE BMAeHMe Mupa, cTana
HeoTbeM/IEMbIM KOMMNOHEHTOM MWPOBOW KY/NbTypbl, HEOOXOANMBIM YCNOBMEM XMW3HU 06LLeCTBa:
3HaHWe XUMWWU CAYXMUT OCHOBOW Ana ¢GOpMUPOBAHWA MWPOBO33PEHWUA 4Ye/oBEKa, ero
npeacTaBneHWiA 0 MaTepuanbHOM eAMHCTBE MUPA; BAXHYIO POJSib UTPalOT POPMUPYEMbIE XUMUEN
npeacTaBfeHUss 0 B3auMOMNpeBpalleHUAX 3Heprum W 06 3BOMIOLUM BEWECTB B MPUPOAE;
COBpPEMEHHAs XMMWS HampaBieHa Ha pelleHue rnobanbHbIX Npobiem yCcTOWYMBOro pasBUTUA
YyenoBeyecTBa — CbIpbEBOI, 3HEPreTMYeCcKOM, NUWEBOW U 3KONOrM4Yeckoi 6e30macHOCTH,
npobnem 3apaBooxpaHeHus. B ycnoBusax Bo3pacTaroLlero 3HavyeHUs XUMUKM B XU3HU ob6LLecTBa
CYL,EeCTBEHHO MOBbICMMACb POMb XUMWUYECKOro 06pa3oBaHMA. B nnaHe coumanusayum OHO
ABNSETCA OLHUM U3 YCNOBUIN (HOPMUPOBaAHUA MWHTENNEeKTa JIMYHOCTU W FapMOHUYHOro eé
pa3suTusa. COBPEMEHHOMY YE€N0BEKY XWMWYECKUEe 3HaHWA HeobXoguMbl ANnA npuobpeTeHuUs
06l EeKYNbTYPHOIO YPOBHS, MO3BONSIOLLENO YBEPEHHO TPYyAUTLCA B COLUYME W OTBETCTBEHHO
y4yacTBOBaTb B MHOroo6pasHoOil M3HWM 06wWecTBa, A1 OCO3HAHWUA BaXHOCTW Pa3yMHOro
OTHOLUEHUNS K CBOEMY 3[40POBbI0 M 340POBbI0 APYIMX, K OKpPYy>Xalolieih NpupogHONA cpege, Ans
rpaMoTHOrO MOBELEHUS MPU UCNOMb30BAHUM PA3MUYHBIX MaTepuanoB U XMMUYECKUX BELLECTB B
MOBCEAHEBHOM XWU3HU XMMMYecKoe 06pa3oBaHMWe B OCHOBHOW LWKoONe ABNAeTcA 6a30BbIM MO
OTHOLUIEHUK K CUCTeMe 00Wero XMmm4yeckoro obpasoBaHus. [M03TOMY Ha COOTBETCTBYHLLEM
eMy YpOBHe OHO peanusyeT npucywiune obwemy XUMUYECKOMY 006pasoBaHWUIO K/KOUYEBbIe
LEeHHOCTU, KOTOpble OTpaxawT rocyfapCTBeHHble, OOWECTBEHHbIE W WHAMBUAYANbHbIE
noTpebHOCTM. ITUM oOnpefensieTcad CyWHOCTb 06uWieil cTpaTerum 06y4eHUs, BOCMUTAHMA W
pasBuTUsA obydalrowmxca cpeacTsamu yyebHoOro npegmetra «Xumusa». W3ydeHue npepmeta: 1)
cnocobcTByeT (POPMUPOBAHUIO €CTECTBEHHOHAYYHON KapTWHbI MWUpa, AOCTUXKEHUIO 00LLen K
(YHKLMOHANBbHON FPamOTHOCTU, AAeT BO3MOXHOCTU AN CaMOPa3BUTWMA IMYHOCTU. 2 ) BHOCUT
BKNag B POPMMpPOBAHME MbILUAEHUA U TBOPYECKMX CMOCOBHOCTEA MNOAPOCTKOB, HABLIKOB WX
CaMOCTOATENbHOW YyUeOHON AeATENbHOCTH, 3KCMEPUMEHTANbHbBIX U UCCNEA0BATENbCKUX YMEHWIA,
He06X04MMbIX KaK B MOBCEAHEBHOM XW3HU, TaK M B MPOMPECCUOHANbHON feAaTenvHoOCTH; 3)
3HAKOMUT CO CreuupnKon Hay4yHOro MbllL/IeHWS, 3aKNablBaeT OCHOBbI LLe/IOCTHOrO B3rnsfja Ha
eAVWHCTBO MNpPUPOAbl W YeNOBEKa, SABAAETCA OTBETCTBEHHbIM 3TanoM B (OPMMPOBaHUM
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€CTeCTBEHHO-Hay4YHOW  rpamoTHOCTM  MNOAPOCTKOB: 4)  cnoco6CTBYeT  (POPMUPOBAHUIO
LLEHHOCTHOI0 OTHOLIEHNA K €CTEeCTBEHHO-Hay4YHbIM 3HaHUAM, K MPUpPOAe, K 4YenoBEKY, BHOCUT
CBOW BKJ1af, B 3KOJIOrMYeckoe obpa3oBaHme NogpocTKOB

HasBaHHble HanpaBfeHWs B 00y4YyeHUM xuMum obecneymsarTcs  cneyudpuKon
COfepXaHus npeameTa, KOTOPbIA fABASETCA Nefarormyecky afanTUPOBaHHbLIM OTpPaXEHUEM
6a30BO HayKW XMMUMW Ha onpefenéHHOM 3Tane eé pa3suTusa. Kypc XMMUU OCHOBHOW LIKOSbI
OPWEHTMPOBAH Ha OCBOeHMEe 06yYalLlUMUCA OCHOB HEOPraHWYecKkol XMMUM U HEKOTOPbIX
MOHATUIA W CBeLEHUN 06 OTAeNbHbIX 06beKTax OpraHMYeckoin xumum. CTpyKTypa COAepXaHus
npegmetra copMmpoBaHa Ha OCHOBE CUCTEMHOro noaxofja K ero usydeHuto. CopepxaHue
CKNnafblBaeTCcs M3 CUCTEMbl MOHATUI O XMMUYECKOM 3N1EMEHTE W BELW,eCTBE U CUCTEMbl MOHATUA
0 XWMuyeckoi peakyun. O6e 3TM CUCTEMbl CTPYKTYPHO OpraHuW3oBaHbl N0 MNPUHLMNY
nocnefoBaTe/lbHOr0 PasBMTWUA 3HAHWUIA Ha OCHOBE TEOPEeTUYECKUX MpefacTaBAeHWA pas3HOro
YPOBHA: ATOMHO-MOJ/IEKY/IAPHOTO0 YYEHWA KaK OCHOBbl BCEro ecTecTBO3HaHMUA, YpPOBHA
nepuogmnueckoro 3akoHa . . MeHpeneesa Kak OCHOBHOIO 3aKOHa XMMWW, YYEHUA O CTPOEHUN
atoMa M XMMUYEeCKOW CBA3M, NpeacTtaBneHUin 06 3NeKTPONMTUYECKOM Auccoumalnm BewecTs B
pacTtBopax. TeopeTMyecKMe 3HaHUA paccMaTPMBAOTCA Ha OCHOBE 3MMUPUYECKU MONMYUYEHHBIX U
OCMBbIC/IEHHbIX (PaKTOB, pa3BMBalOTCA MOCnefoBaTeslbHO OT OAHOF0 YPOBHA K ApYyromy,
BbIMOMHAA (YHKLUN OOBACHEHWA W NPOrHO3MPOBAHWUA CBOWCTB, CTPOEHUA W BO3MOXHOCTEMN
MPakKTUYECKOro MpUMEHEHUA W MNONYYEHUA U3y4yaeMblX BellecTB Takas opraHusauuns
coAepXaHusi Kypca Ccnocob6CcTBYeT MNpeACTaBNeHWI0 XWMWUYECKOW COCTaBAAOLLIEA Hay4HOW
KapTUHbI MUpa B NOTMKe €€ CUCTEMHON npupodbl. TeM caMbiM 06ecneynBaeTcs BO3MOXHOCTb
ang popMupoBaHMA Yy 06yYaloLWUXCA LLEHHOCTHOrO OTHOLWIEHMA K HAYYHOMY 3HaHUIO U MEeTojaM
Mo3HaHMA B Hayke. BaXHO Tak)Xe 3aMeTUTb, YTO OCBOEHME COAEpPXKaHUA Kypca MPOUCXOAUT C
NpuBfieYeHNEM 3HaHWIA U3 paHee M3Y4YeHHbIX KypcoB: «OKpyxalownin mup». «brnonorns. 5—7
Knaccbl» N «®unU3nKa. 7 Knacc».

[aHHas obpasoBaTenbHas nporpamma obecneymBaeT YyCBOEHME YYaLMMUCSH BaXKHERLINX
XUMUYECKMUX 3aKOHOB, Teopuid W MNOHATWIA; dopMmupyeT MpeAcTaB/ieHUE O POAN XUMUM B
OKpY>XalLemMm MUPe M XU3HW yenoBeka . [Mpu 3TOM OCHOBHOE BHMMaHMWe Y[Aensercs CyLWHOCTU
XUMUYECKUX peakuuini nm metogam ux ocywecTsneHns . OAHUM W3 OCHOBHbIX MPUHLMNOB
MOCTPOEHMA MporpaMMmbl fABAAETCA MPUHLUUN LOCTYMHOCTU . OKCNEPUMEHTa/IbHble [aHHbIE,
MOSTyYEHHbIE YYalWMMUCA MPU BbIMOJIHEHUN KOSIMYECTBEHHbLIX OMbITOB, MO3BOMAAKT yyallMMCH
CamMOCTOATeNIbHO [fefiaTb BbIBOAbI, BbIABNATL 3aKOHOMepHoOCcTM . [lloAXofAbl, 3a/0XeHHble B
cojepXaHue nporpamMbl Kypca, CO34aldT HeoOX04MMble YCMOBUSA ANA CUCTEMHOrO YCBOEHUSA
yyalumMumca OCHOB Hayku, Ans obecneyvyeHUs pa3BMBalOLLEr0 M BOCMMUTLIBAKOLLENO BO3A4ENCTBUSA
00y4eHMs Ha NMMYHOCTb ydyaweroca . dopMuMpyemMble 3HAHWA LO/DKHbI CTaTb OCHOBOW CUCTEMbI
y6exXAeHUI WKONbHUKA, LLeHTPafbHbIM AAPOM ero Hay4Horo MUpOBO33PEHUS .

MITAHUPYEMBIE PE3Y/NIbTATHI N3YHYHEHNA MPEAMETA XMW

TnyHocTHbIe pesynbTaThl  Obyyawwmiica  MNONYYUT  BO3MOXKHOCTbL  AN4
hopmMumpoBaHMA cneayoWLnNX MMUYHOCTHbIX YY/L:
. onpefeneHne MOTUBALMK U3YyUYeHUs y4eBHOro matepuana;
OLEeHMBaHWE YyCBaMBaeMoro y4yeGHOro wmartepmana, WUCX0AS U3 cOLUANbHBLIX U
NNYHOCTHBIX LEHHOCTEW;
MOBbILIEHNE CBOEro 00pa30BaTeNbHOK YPOBHA W YPOBHA TOTOBHOCTU K
M3YUYEHN OCHOBHbIX UCTOPUYECKUX COObLITUIA, CBA3AHHBLIX C PA3BUTMEM XUMMUMK U O6LLECTBE;
3HaHWe MpaBua NOBEAEHMUSA B Upe3BblUaiHbIX CUTYaLUSX;
OLEeHMBaHWE couManbHOW 3HAYMMOCTU NPOECCUil, CBA3AHHbIX C XUMUEN;
BNajeHve npasunamy 6e30MacHOro obpaweHMs ¢ XUMWYECKMMMW BelecTBaMy M
o6opyfoBaHWEM, NPOSBAEHNE 3KONOTMYECKON KYNbTypbl .



MeTanpeAmMeTHble pe3ybTaTbl

PerynatuBHble
Ob6yyatowminca nonyuynT BO3MO>KHOCTbL Ona (hOpMUPOBAHUA CNEfYIOLWNX PErynsaTUBHbIX
yya:
uesenonaraHve. BK/OYas MNOCTAHOBKY  HOBbIX  LUeneid, npeobpasoBaHue
NPakTUYecKOn 3afayn B MO3HABATENbHYH, CaMOCTOATENbHbIA aHanu3 YCNOBWUIA LOCTUXKEHUSA
LeNnM Ha OCHOBe Y4éTa BbIJENEHHbIX YYUTENeM OpPUEHTUPOB [LEACTBUS B HOBOM Y4YeOHOM
marepuare;

. nAaHWpOBaHWe NyTU LOCTUXEHUA Lenei;
. yCTaHOBNEHMNE LeNeBblX MPUOPUTETOB, BblfefIeHUE anbTepHATMBHbIX CNOCO60B
LOCTUMXKEHUA Uenn n Bblbop Hanbosnee ahheKTUBHOTO cnocoba; » ymeHue CamMOCTOATENbHO

KOHTPONMPOBaTb CBOE BPEMSA U YNPaBAsATb UM; ¢ YMEHUE MPUHUMATb pelleHns B Npo6NeMHOI
cuTyayuuu;
MocTaHOBKAa YYeOHbIX 3ajay, COCTaBAeHMe nnaHa W MOC/Aef0BaTeNIbHOCTU

[NEeACTBUIA;
. opraHmsaumsa paboyero mMecTta npy BbIMOAHEHUN XUMUYECKOTO 3KCNEPUMEHTa;
. MPOrHO3MpOBaHMWe pe3ynbTaToB 06YYeHUs, OLEHMBAHME YCBOEHHOrO MaTepuana,

OLleHKa KayecTBa M YPOBHS MOMYYEHHbIX 3HaHW, KOPPEeKUUs nnaHa v cnocoba geicTsms npu
HeobxogumocTun. o3HaBaTenbHble O6yYaloLWmMiAica NOAYYUT BO3IMOXHOCTb 415 (hOpPMUPOBAHUA
cnefyowmx no3HaBaTebHbiX YY/:
MOWCK W BblAeneHne nHpopmaymu;
. aHann3 ycnosumin n TpeboBaHWiA 3agayun, BbIGOp, COMOCTaB/EHWE W 060CHOBaHWeE
crnocoba pelweHns 3agaun;
BbI6Op Hambonee 3h(heKTUBHbLIX CNOCOBOB pelleHnsd 3afayn B 3aBUCUMMOCTM OT
KOHKPETHBIX YC/TIOBUIA;
BblABMXKEHME N 060CHOBaHMeE rnMnoTesbl, BbIGOp cnocoba eé NpoBepKu;
CaMOCTOATENIbHOE CO3JaHWe anroputMa [esTeNbHOCTU NpWU pewweHWU npobnem
TBOPYECKOr0 M NMOUCKOBOrO XapakTepa;
. YMEHUS XapakTepu30BaTb BELLECTBA MO COCTaBY, CTPOEHMUIO U CBONCTBAM;
. ONUCbIBaHWE CBOWCTB: TBEPAbIX, XUAKMX, ra3o0bpa3HbiX BelecTB, BblfeneHne nx
CYLLECTBEHHbIX NPU3HAKOB:
n3obpaxeHne coctaBa NPOCTENLINX BELLECTB C MOMOLLbIO XMMUYECKUX (HOPMYN 1
CYLWHOCTN XMMUYECKNX peakLnil C MOMOLLbI0 XUMUYECKUX YPaBHEHWIA;
nposefeHue HabMOAeHUIA, ONUCaHWe NPU3HAKOB U YCNIOBUIA TEHEHUS XUMUYECKUX
peakuuii, BbINO/HEHNE XMMUYECKOTO 3KCMEepUMEHTa, BbIBOAbl Ha OCHOBEe aHanu3a HabnogeHuin
3a 9KCMepMMEHTOM, pelleHWe 3afady, NOMy4YeHWe XWMUYECKOW WHGpOpMauunm u3 pasanyHbIX
NCTOYHUKOB;

. YMEHWe OpraHn30BbIBaTb UCCNEA0BAHNE C Lie/Ibi0 MPOBEPKU TUNOTES3;
. yMeHUe fenatb YMo3akoYeHUs (MHAYKTUBHOE M NO aHanornm) v BblIBOAbI:
. yMeHUe O06bEKTUBHO OLEHMWBAaTb WH(POPMaLMIO O BEWECTBAX M XUMUYECKUX

npoweccax, KpUTUYECKM OTHOCUTLCA K MCEBAOHAYYHOW UH(OpMaLuK.

KOMMYHUKaTUBHbIE

O6yuvatowunincs noayunT BO3MO>XHOCTb ans hopMupoBaHus crefyoLwmnx
KO.1IMYHUKaT leHbIX Y\1:

. MO/THOE U TOYHOE BbIP@XKEHWE CBOUX MbIC/IeA B COOTBETCTBUM C 3ajavyamMu u
YCNOBUAMU KOMMYHUWKaLNK;
afeKBaTHOe WMCMO/Ib30BaHUE pEeYEBbIX CPEACTB ANA Yy4yacTus B AUCKYCCUU U
aprymeHTaLum cBOelii Nos3uuumn, yMeHue NpeacTaBnATb KOHKPETHOE COfAepXXaHue C Co0bLeHneMm
€ro B MUCbMEHHOI 1 YCTHOW thopmMe, onpeaeneHne cnoco60B B3aMMOAENCTBUSA, COTPYAHNYECTBO
B MOUCKe 1 cbope nHpopmayum:



. onpegeneHne cnocoboB B3aMMOAeWCTBWA, COTPYLHMYECTBO B MOMCKe U cbope
nHopmaymmn, ydactume B Amanore, nnaHUposaHue o6WMX CNOCO60B paboThl, MpPOsABEHME
YBaXUTENLHOT0 OTHOWEHUSA K APYTUM Yy4yaluMcs:

onucaHue cofepXXaHus BbIMNOJIHAEMbIX AENCTBUIA C LENbH) OPWEHTUPOBKA B
nNpeAMETHOMPaKTUYECKOl AeATeNbHOCTH;

YMEHUS YUYUTbIBATb pa3Hble MHEHWUA W CTPEMMUTLCS K KOOPAWHALUWU PasNnYHbIX
no3numnii B COTPYAHUYECTBE;

(hopmynmpoBaTb COOCTBEHHOE MHEHME W NO3MUUKD, aprymMeHTUpoBaTb W
KOOPAWHMPOBaTL €€ C MO3UuMAMM MNapTHEPOB B COTPYAHWYECTBe Npu BbipaboTKe o06Liero
peLeHns B COBMECTHOWN AeATeNbHOCTH;

OCYLW,eCTBAATL  B3aWMHbIA  KOHTPO/Ib M OKas3blBaTb B COTPYAHUYECTBe
HeobX0AMMYIO B3aMMOMOMOLb;

nnaHWpoBaTb o6UMe cnocobbl paboTbl; OCYW,ECTBAATb KOHTPO/b, KOPPEKLUMto,
OLLEHKY AelCTBUIA NapTHEpPa, YMETb ybexaaTh;

. MCNONb30BaTh afjeKBaTHble A3bIKOBbIE CPeACTBa A4/ 0TOOPaXKeHUs CBOMX 4YyBCTB,
MbICNeil, MOTMBOB M NMOTpPe6HOCTEeN; oTob6paxaTb B peyn (onucaHme, 06BLACHEHWE) coaepXKaHue
COBEpLUAeMbIX [eACTBUI, Kak B (hopmMe rPOMKON coLMann3nMpoBaHHOW peyn, Tak U B opme
BHYTPEHHEN peuu;

. pa3BuBaTb KOMMYHWKAaTUBHYK KOMMETEHLWIO, UCNOMb3ys CPeAcTBa YCTHOW W
MUCbMEHHOW KOMMYHWKauuuM npu paboTe € TeKCTamMu y4yebHUKA W AOMNOSHUTENbLHON
NNTepaTypoil, CrnpaBOYHbIMKU Tabnuuamu, MNPOSBAATL FOTOBHOCTb K YBa&XEHUI WHOW TOYKM
3peHns Npu 06CYXKAEHUW pPe3yNbTaTOB BbIMOMHEHHOW paboThI.

MpegMeTHBIMU pe3yibTaTaMmn U3yvyeHNa npegmeTa «XMMuUsa» B 8 Knacce ABAAL T CA
cnegyroLLme yMeHus:

1. B no3HaBaTeNnbHOW cepe:

W aBaTb OMNPEeAENeHUs M3YUYEHHbIX MOHATWIA: BELWECTBO (XMMWYECKWI 31EMEHT, aTOM, MOH,
Mo/eKyna, Kpuctanamyeckas pelleTka, BeLW,ecTBO, NPOCTble U CMNOXHbIE BELLeCTBa, XMMMYecKas
(hopmyna, OTHOCMTE/IbHAs aTOMHasi mMacca, OTHOCMTE/NbHAsA MONEeKyNnspHas Macca, BaleHTHOCTb,
OKCWAbl, KUCNOTbl, OCHOBAaHWA.  CONMW, aM(OTEPHOCTb. WHAWKATOP, NEPUOAUYECKUIA 3aKOH,
nepuoguyeckas  cuctema. nepuoguyeckas  Ta6nuua.  M30TOMbl,  XUMWUYECKas  CBA3b,
3NeKTPOOTPULATENIbHOCTb.  CTEMeHb  OKUCMEHUS.  3MEeKTPONMUT),  XUMUYecKas  peakuus

(Xummnueckoe ypaBHeHMe. reHeTuM4yeckas CBA3b. OKUCNEHUE. BOCCTAHOBJ/IEHME,
3NeKTPONUTMYECKAS auccoumayns, CKOpPOCTb XUMUNYECKO peakuuu);
WOMUCbIBaTb AEMOHCTPALUOHHbLIE M CAMOCTOATE/IbHO MPOBEAEHHbIE 3KCNEPUMEHTbI, UCMNOJb3Y$
ans aToro €CTeCTBEHHbII (pycCKuiA. POLHOA) A3bIK " A3bIK XUMUU;
W ONMCbIBATb W pasimMyaTb W3Y4YeHHble KflacCbl HEOPraHWYeckUX COeLMHEHWUIN, NpoCTble U
CNIOXHble BellecTBa. XUMUYecKue peakuuu;

Knaccugpuumposatb N3yYeHHble 06bEeKThI n ABMEHUS;
* HabnwpgaTb [AEeMOHCTPUPYEMble U CAMOCTOSATENIbHO MPOBOAMMbIE ONbITbl, XUMWUYECKUE
peakuuu, npoTekawowune B npupoje n B ObITY;

Aenatb  BbIBOAbI W YMO3aKIHOUYeHUss U3  HaGNOAEHWIA, U3YUYEeHHbIX  XUMUYECKMX
3aKOHOMEpPHOCTE, MPOrHO3MpoBaTb CBOWCTBA HEW3YYeHHbIX BEWEeCTB MO aHanoruM Cco

cBOCTBaMMU N3YUYEHHbIX;
e CTPYKTYpPUpPOBaTb MW3YYEHHbI MaTepuan ¥ XUMUYECKYHD WH(POPMaLUIO, MONYYEHHYH W3
APYTNX NCTOYHWNKOB;
m MOJeNMpoBaTb CTPOEHME aTOMOB 3/IEMEHTOB MepBOr0 — TPeTbero nepuogoB (B pamkax
M3YYeHHbIX NONOXEHWIA TeopuM Peseptopaa), CTpoeHMe NpocTellnx MONEKy .

2. B UEHHOCTHO-OpPMEHTalUNOHHO chepe:



* aHaNM3MpoBaTb W OLEHUBATb MNOCNEACTBUA [N OKpYXatoleid cpefbl ObITOBOW W
NPOU3BOACTBEHHON AEATENbHOCTU YeN0BeKa, CBS3aHHOWM ¢ NepepaboTKOl BelecTB.

3. B TpyOoBoii cthepa:
WIPOBOANTL XUMMWUYECKUNIA 3KCMEPUMEHT.

4. B chepe 6e30NaCHOCT U >KN3HEAEATENbHOCTU:

mOKa3blBaTb MEPBYI0 NMOMOLLb MPU OTPaBAEHUNAX, 0XKOrax u Apyrux TpaBMax, CBA3aHHbIX
BelecTeamMmm 1 nabopaTopHbIM 060pya0BaHNEM.

onucbiBaTb CBOWCTBA TBEPAbIX, XWMAKWX, Tra3000pa3HbiX BELECTB, BbIAENAN UX
CYLLECTBEHHbIE MPU3HAKMK;

* XapakTepm3oBaTb BellecTBa MO COCTaBy, CTPOEHUIO W CBOMCTBaM, yCTaHaBAMBaTb
NPUYNHHO-CNEACTBEHHbIE CBA3N MEXAY AaHHbIMWU XapaKTepucTMKamy BeLLecTBa;

e pacKpbiBaTb  CMbICT  OCHOBHbIX XWMWYECKMX MOHATWUIA  «aTOM», «MOMEKyna»,
«XUMWYECKNI 3N1eMeHT», «MNPOCTOe BeLLeCcTBO», «C/IOXHOe BelecTBO», «BaJleHTHOCTbY»,
MCNob3ya 3HAKOBY CUCTEMY XUMWUU;

e n306paxkaTb COCTaB MNPOCTEMLINX BELLECTB C MNOMOLLbK XMMUYECKUX (OPMYn U
CYUHOCTb XMMMNYECKNX peakLuii C MOMOLLbIO XUMUYECKUX YPaBHEHWIA;

* BbIYMCNSATb OTHOCUTENbHYIO MOMEKYNAPHY W MOMSAPHYI MacCbl BELLECTB, a TaKxe
MacCoBYH [AO0MK XWMMWYECKOr0 3M1EMeHTa B COEAMHEHUAX [ANA OLUEHKN WX MPaKTUYeCKoW
3HAYNMOCTH;

* CpaBHMBaTb MO COCTaBY OKCUAbl, OCHOBAHWA, KUCNOTbI, COMN;

* KlacCUNLMUPOBaTL OKCUAbI U OCHOBAHMUA NO CBOWNCTBAM, KMCAOTbl U COAM NO COCTaBY;

* N0/1b30BaTbCsA NMabopaTopHbIM 060pyAOBAHMEM U XMMWUYECKON MOCYAON;

* NMPOBOANTL HECNOXHble XUMUYECKME OMbITbl U HABNOAEHNA 32 UBMEHEHUSAMWU CBOWCTB
BELLECTB B Mpoluecce WX MpesBpawieHWid; cobnogate npaBuna TeXHUKU 6Ge3onacHoOCTU npu
npoBeAeHNUN HabNOAEHWNA N ONbITOB;

* pa3inyaTbh IKCMEepUMEHTaNbHO KWUCAOTbI W WENOUYM, MOMb3YACh WHAWKATOpPaMMU;
0CO3HaBaTb HEOOXO0AMMOCTb CO6NAEHMS Mep Ge30MacHOCTM Npu obpaleHnn ¢ KucnoTamu u
Lenovyamu.

* pacKpblBaTb CMbICN Mepuogmyeckoro 3akoHa . . MeHpgeneesa;

*OMUCLIBATL W XapakTepu3oBaTb TabauuHylo ¢GoOpMy MepuofnYecKkolr CUCTEMBI
XUMWUYECKNX 31EMEHTOB;

e XapaKTepmn3oBaTb COCTaB aTOMHbIX fAfep W pacnpefeneHue 4mucna 3N1eKTPOHOB MO
3NEKTPOHHbIM C/I0SM  aTOMOB XWMMWYECKUX 31EMEHTOB Ma/blX MepuoaoB MepuoanyYecKoit
CUCTEMbI, a TaKXe Kaaus u Kanbuus,

epa3nnyaTb BUAbI XUMUYECKOWN CBS3N: MOHHYI, KOBANEHTHYO MONAPHYIO, KOBa/IEHTHYHO
HEMoONAPHYI U MeTaN/InYyecKyto;

* n306paxatb 3N1eKTPOHHO-WOHHbIE (OPMY/bl BelwecTB, 06pa30BaHHbLIX XUMUYECKUMU
CBA3SIMW Pa3HOro BMAa;

* BbISAB/IATb 3aBUCUMOCTb CBOWCTB BELLECTB OT CTPOEHUA UX KPUCTaNIUYeCKUX pelléTok:
MOHHbIX, aTOMHbIX, MOIEKY/IAPHbIX, MeTaNIMYeCcKunX;

* XapakTepm3oBaTb XMMWUYECKME 31eMEHTbl U WX COEAMHEHUA HA OCHOBe MOJIOXeHMWs
3/1EMEHTOB B MEPNOAMNYECKON CMCTEME N OCOBEHHOCTEN CTPOEHNS MX aTOMOB;

* XapakTepm3oBaTb Hay4yHOe M MUPOBO33PEHYECKOe 3HayeHWe MepuoamMyecKoro 3akoHa u
nepmoauyYeckoim cucTeMbl XUMWYECKUX 3nemeHToB [. L. MeHaeneeBa; o 00bACHATbL CYThb
XUMMWUYECKMX MPOLECCOB U UX NPUHLUNNANBHOE OTANYME OT PU3NYECKNX;

* Ha3blBaTb MPU3HAKN W YCNOBUS MPOTEKAHMA XUMUYECKUX peaKLuid;

e yCcTaHaBAMBaTb MNPUHAANEXHOCTb XMMMWUYECKOW peakuuu K onpedaenéHHomy Tun\ no
OLHOMY M3 KnacCMPUKaLMOHHBLIX MPU3HAKOB: 1) N0 4YMCA\ U COCTABY WUCXOAHbIX BeLecTB U
NPOAYKTOB peakuun (peakumy CcOeAUHEHUs, pasfnoXeHus, 3ameleHnss 1M o6MmeHa); 2)no
BblIAENEHNIO WAN MOT/OWEHNI0O TennoTbl (peakunMy 3K30TEPMUYECKME W 3HAOTEPMUYECKUE):
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3) N0 M3MEHEHWID CTeMeHeli OKUCMEHWA XWUMMUYECKUX 3MeMEHTOB (peakumn OKUCAUTENbHO-
BOCCTaHOBMUTENbHbIE); 4) No 06paTMMOCTU npouecca (peakumy obpaTumbie U HeobpaTUMBbIE);

* COCTaBMIATbL YPaBHEHUS 3NEKTPOSUTUYECKON Auccoumaunmm KUCAOT, Lienodeit, conei:
MOSHble U COKpalWEéHHble WOHHble YpPaBHEHWS peakuuii 06MeHa; ypaBHEHWUS OKUCAUTENbHO-
BOCCTAHOBUTE/bHbBIX pPeakuuii:

* MPOrHO3MPOBaTb MPOAYKTbI XMMUYECKMNX peakuuin no gopmynaMm/HazBaHUAM UCXOAHbLIX
BeL,ecTB; OnpeAenaTb UCXOAHbIE BewecTBa Mo hopMynam/HazBaHMAM MPOAYKTOB peakuuu;

* COCTaB/NIATb YPaBHEHNS peakLmnii, COOTBETCTBYIOLLMX MOCNEA0BATENbHOCTN («LEMOYKEN)
npeBpaLLeHnii HeopraHNYeCcKNX BELLECTB pas/IMYHbIX K/1acCoB;

* BbIIBNATb B MPOLLECCE 3KCMepMMeHTa MpPW3HaKW, CBUAETENbCTBYKOLLIME O MPOTEKAHWK
XMMWUYECKOWN peakuuu;

* NPUTOTOBNATL PacTBOPbI C ONpeAenéHHON MaccoBOl A0Meil pacTBOPEHHOIO BELLECTBA;

s ONpefenaTb XapaKTep Cpefbl BOAHLIX PAacTBOPOB KUCNOT W LWesoyeld N0 U3MEHEHUIO
OKpacku UHAMKATOPOB;

* MPOBOAUTbL Ka4yeCTBEHHbIE peakuuu, MOATBEPXAAKWMNe Hanmume B BOAHLIX pacTBOpax
BELLEeCTB OTAE/IbHbIX NOHOB

s ONpefensTb MNPUHAAMEXHOCTb HEOPraHMYEeCKMX BELLECTB K OAHOMY W3 M3YYEHHbIX
KnaccoB/rpynn: MeTan/bl U HEMETabl, OKCUAbI, OCHOBAaHMWSA, KUCIOTbI, COMU;

* COCTaBNATH POPMY/bI BEL,ECTB MO UX HA3BAHUSM;

* OMpefensaTb BaJIEHTHOCTb U CTEMEHb OKUC/IEHUS 3/1IEMEHTOB B BellecTBax:

* COCTaBNATb (OPMY/bl HEOPTraHWYECKUX COEAUHEHWIA MO Ba/leHTHOCTSIM U CTENEHsAM
OKMC/IEHNS 3N1EMEHTOB, a TakKXe 3apsfaM MOHOB, YKa3aHHbIM B Tabnuiue pacTBOPUMOCTU KUCAOT,
OCHOBAaHWI W cone;

* 00BACHATL 3aKOHOMEPHOCTW M3MEHEHUS PU3UUYECKUX U XUMUYECKUX CBONCTB MPOCTbIX
BelwecTB (MeTal/floOB M HEMETAN/I0B) M WX BbICWMX OKCUAOB, 00pa30BaHHbLIX 31EMEHTaMM
BTOPOro 1 TPeTbero Nepuofos;

* HasblBaTb 06OLME XMMMWYECKMEe CBOWCTBa, XapaKTepHble [Ans TPYynn  OKCWUAOB:
KWCNOTHbIX, OCHOBHbIX;

* Ha3blBaTb 0OLWME XMMMWUYECKMNE CBOWCTBA, XapaKTepHble ANA KaXAOr0 W3 K1accoB
HeopraHNM4yeckKnx BeLEeCTB: KUCNOT, OCHOBaHWUIA, CONei;

* MPUBOAMTL  NPUMeEPbl  peakuuii.  NOATBEPXAAKWMWX  XMMUYECKMe  CBOWCTBA
HeopraHM4YeckKnx BeLLecTB: OKCMAO0B, KUCAOT, OCHOBAHWUIA U CoNe;

* OMpefenaTb BeL,EeCTBO-OKUC/IUTENb W BELWECTBO-BOCCTAHOBUTE/lb B OKWUCAUTEbHO-
BOCCTAHOBMUTE/IbHbIX PeaKLUAX;

*COCTaB/IATb OKUCANTENbHO-BOCCTAHOBUTE/NbHbIA 6anaHc (819 M3YUYeHHbIX peakumii) mo
NPeaoXEHHbIM CXEMaM peakLuii;

*NpoOBOAUTL NabopaToOpHbie OMbIThI, MNOATBEPXAAKOLWMEe XUMUYECKME CBOWCTBA
OCHOBHbIX K/1aCCOB HEOPTaHWYECKUX BELLECTB;

MpeagMeTHbIMU pe3yibTaTaMmn UlydyeHna npegmeTa «Xumusa» B 9 Knacce ABAs T CA
cnegyrone yMeHus:

1. B no3HaBaTenbHOW ctepe:

| flaBaTb onpegeneHUs WU3YyUYeHHbIX MOHATUIA: BeLWecTBO (XMMMWUYECKUIN 3M1EeMEHT, aToM
MOH, MOMeKyna, KpucTannmueckas pelleTka, BeLWeCcTBO, MNPOCTble W C/IOXKHbIE BelLecTBsa,
Xumuueckas hopmyna, OTHOCUTEe/IbHAs aTOMHas Macca, OTHOCUTe/NlbHasa MONEKYNspHas macca,
Ba/fIeHTHOCTb,  OKCWUAbl,  KUCMOTbI,  OCHOBaHUA, conu, am(pOoTepHOCTb.  WHAMUKATOP,
nepuoguMyeckuii  3akoH, Mepuogmyeckas cucTeMa, nepuoguyeckas Tabnuua, w30TOMbI,
XUMMWYECKas CBA3b, 3/1€KTPOOTPULLATENbHOCTb, CTEMEHb OKUCNEHWS, 3NEKTPOUT); XUMUYecKas
peakuus (XMMUYECKOe YpaBHEeHWe. reHeTuyeckas CcBfA3b, OKWC/AeHWe, BOCCTAHOBJIEHMUE,
3aNeKTponuTUYecKasn auccouunauus. CKOPOCTb XUMUYECKO peakuum);
* ONUCLIBATH AEMOHCTPALUOHHbIE U CAaMOCTOATE/IbHO MPOBELEHHbIE 3KCNEPUMEHTbI, UCMONb3YA
ans aToro €CTeCTBEHHbI (pycCKuiA. POLHOWA) A3bIK n A3bIK XUMUK;



B OMncbiIBaTb W pas3indyaTtb WU3YYEHHble K/AaCCbl HEOPraHWM4YeCcKmx COGAI/IHEHI/IVI, NPoOCTbiE W

CNOXHbIe BellecTBa. XUMMnyeckue peakuuu:

KnaccuguumpoBaTtb N3yYeHHble 06bEKThI " SIBNEHNS;
e Ha6nogaTb AEMOHCTPUPYEMble U CaMOCTOATENbHO MPOBOAMMBIE OMbITbI, XUMUYECKUE
peakumm. npoTekarouime B npupoge " B ObITY;

fAenatb  BbIBOAbl M YMO3aKNKOUYEHUS M3 HaGMOAEHUIA, W3YYEHHbIX  XMMUYECKUX
3aKOHOMEpPHOCTE, NPOrHO3MpOBaTb CBOWCTBA HEU3YYEHHbIX BeWECTB MO aHanoruM Cco

cBOWCTBaMM N3YUYEHHbIX;
e CTPYKTYpPUpPOBaTb W3YUYEHHbI MaTepuman M XUMUYECKYD WHPOPMaLMto, MONYYEHHYH U3
ApYyrux NCTOUYHUKOB;
® MOJeNnnpoBaTb CTPOEHWe aTOMOB 3/71€eMEHTOB MNEpBOr0 — TPeTbero nepuofgoB (B pamkax

N3YUYEHHbIX MOMOXEHUA Teopun . Peseptopaa), CTPOEHWE MPOCTEALLINX MOMEKY.

2. B UeHHOCTHO-OpMenTaLMonnoii cepe:
® aHaNM3MpoBaTb U OUEHWBATb NOCNEACTBMSA [ANS OKpyxarouieih cpeabl 6bITOBON 1
NPOU3BOACTBEHHOW [eATeNIbHOCTU YenoBeKa, CBA3aHHON ¢ nepepaboTKOl BELLECTB.

3. B TpypgoBoii cepe:
BNPOBOANTb XUMUUYECKNIA 3KCMEPUMEHT.

4. B cthepe 6e30MaCHOCT U XKU3HEAEeATEeNbHOCT U:

WOKa3blBaTb MePBY MOMOLLb NPV OTPABNEHUSX, 0XKOrax U APYrux TpaBMax, CBS3aHHbIX
C BewlecTBaMu v nabopaTopHbIM 060pYAOBaHUEM.

COAEPXAHWVE YUEBEHOI'O NMPEAMETA
(NnpakTnyeckas 4YacTb Yy4yeGHOro cogepXaHus npegMeTa YycujeHa MaTepuanbHoO-
TeXHUYecKol 6a3oil LeHTpa «Touyka pocTa», MCNONb3YeMOro Ans peanunsaumm obpasoBaTenbHbIX
nporpaMm B paMKax npenojaBaHWs XUMuu)

8 KJTACC

BeegeHune

Uto nsyyaet xumua. MNpocTbie U CNOXHbIe BellecTBa. CBONCTBA BelecTB. XMMUUYECKMNIA
3NeMeHT. POpPMbl CYLLECTBOBAHUA XUMWYECKOTO 3feMeHTa. XUMMUYECKMUe ABNEHUA, UX OTnMuune
OT (DU3NYECKUX ABMIEHUA. [JOCTMXKEHUS XUMUM W WX MpaBUbHOE WUCMOMb30BaHWe. KVcTopus
BO3HWKHOBEHUA U Pa3BUTUS XUMUWU. POMb OTEYECTBEHHbLIX YUYEHbIX B CTAaHOBAEHUN XUMUYECKOMN
HaykKn. OCHOBHble 3aKOHbl Xumun. O6LLee 3HAKOMCTBO CO CTPYKTYpOil Mepuogmnveckoi
Tabnuubl: nepuogbl u rpynnbl. Tabnuuya O.M MeHgeneeBa Kak cnpaBovyHoe nocobue ans
NoMyYeHUs CBeLEeHUWA O XUMUYeCKUX 3neMeHTax. OO6O03HauyeHWe XUMUYECKUX 31EMEHTOB.
MpouncxoxaeHne HasBaHWA XMMUUYECKUX 3NM1eMeHTOB. Tabnuua MeHaeneeBa KakK CrpaBOYHOE
nocobue gns NoNy4vyeHUs CBEAEHUIN O XMMUYECKUX 3neMeHTax. Xumuyeckas opmyna, UHAeEKC,
KO3(h(hULUMEHT: 3anucu n yteHue ¢opmyn. Macca aToOMOB U MOfeKy/l. OTHOCUTEeNIbHAA aTOMHas
macca. OTHocuTeNbHas MONeKynspHas Macca. PacyeT mMaccoBOW [LONW XUMWYECKOro 3neMeHTa
no hopmyse BeliecTsa.

ATOMbBI XUMUNYECKUX 3/IEMEHT OB

[okasaTenbcTBa CNOXHOCTU CTpoeHMsi aTomoB. OnbiTbl Pe3epdopaa. MnaHeTapHas
Mofenb CTPOEHUA aTtoMoB. XapaKTepucTuKa HYK/IOHOB. B3avmMoCBA3b MNOHATWIA: NPOTOH,
HeATpoH, MaccoBoe uucno. COBpeMEHHOe ONpefefieHne MNOHATUA «XUMUYECKUIA 3NEeMEHT».
M3meHeHUsA, npoucxogaliMe ¢ YACIOM MPOTOHOB, 31EKTPOHOB M HEATPOHOB B COCTaBe aTOMOB
XUMWNYECKUX 31eMeHTOB. W30Tonbl, Kak pa3HOBUAHOCTbL aTOMOB OJHOr0  3/1EMEHTA.
XapaKTepucTuKa 371eKTPoHOB. CTpOeHUe 3/1eKTPOHHbLIX 060/104eK aTOMOB 3/1eMeHTOB. MoOHATHE
0 3aBEpLIEHHOM W He3aBepLIeHHOM 3/1eKTPOHHbIX (3HEpPreTUYecKUx) ypoBHAX. PacnonoxeHwue
3N1eKTPOHOB Ha 3HEpreTMYecKMX YPOBHAX, AaTOMbl METan/oB W HemeTannoB. WOHbI



NONOXUTENbHbIE U OTpULaTenbHble. MoHATME MOHA. VIOHbI, 06pa3oBaHHbIe aTOMaMu MeTannoB u
HemeTannoB. MoHATUE 06 WMOHHOI CBA3M, CXeMbl 06pPa30BaHUA WOHHbLIX COEAUHEHWIA. CXembl
06pa3oBaHUA MONEKYN. DNEKTPOHHble U CTPYKTYpHble (opmynbl. KoBaneHTHad nonspHas wu
HenonspHas Xxummuyeckume cBa3n. Cxembl ob6pasoBaHns monekyn coefnHeHnin (HCLl. bbO. NH_; u
Ap.). ONEeKTPOHHbIE U CTPYKTYpPHble Gopmynbl. CxeMbl 06pa3oBaHUA ABYXaTOMHbIX MONEKY/
BOAOpPOAa, X/a0pa, Cepbl, a30Ta W Ap. INEKTPOHHbIE U CTPYKTYpHble (opmynsbl. KpaTHOCTb
XUMNYECKON cBA3M. TMOHATME O MeTanIM4vyeckoin cBsA3W. EauHas npupoja XUMWUYECKON CBA3MN.
MoHsATMe 06 aTom-uoHax. T[loHATME 06 00606WeCTBAEHHbIX 37eKTpOHax. BbinonHeHWe
yNpa>XHeHW, NOATOTOBKA K KOHTPO/IbHOM paboTe.

MpocThle BewecTBa

XapakTepucTukKa MONOXEHUsA 371eMeHTOB-MeTan/ioB M HemeTannoB B [lepuogmyeckoi
cucteme. CTpoeHMe uX aTtoMmoB. Pusmyeckue CBOMNCTBA MeTasN0B U HEMETaN/IOB - MPOCTbIX
BellecTB. PacyeT OTHOCUTeNbHOW MONEKYNSAPHOW Mmaccbl (MOBTOpeHUe). AN0Tponua Ha
npumepe onoBa, ocdopa, kucnopofa u yrnepoga. Konuyectso BellecTBa W eAMHULbLI €ro
N3MepeHns: MOJb, MUINUMONbL, KW1OMONb. MocToaHHaa ABoragapo. PacuetT MOMeKynsapHbIX Macc
BEWECTB MO WX XUMUYecKUMm ¢Gopmynam. MunammonsipHas M KWUNOMOSSpHas Macchl.
BbIMo/IHEHWE YNPaXXHEHUI C UCNOMb30BaHMEM MOHATUIA «MOCTOSAHHAA ABOragpo», «KOAU4YecTBO
BellecTBa», «Macca», «MonspHad wmacca». O600WeHne U 3akpenneHWe 3HaHWUA NO Teme
«KOonnMuyecTBO BelecTBa», pelleHne sKCNepUMeHTanbHbIX 3agad. MoHATUE O MONSAPHOM 06beMe
rasos. HopmanbHble ycnosus. MUNAUMONAPHBLIA W  KUAOMONAPHLIA 00beM. BbiNoNHeHME
YMNPaXXHEHUA C WUCNONb30BAHWEM TMOHATUIA «MONSAPHbLIA 06beM», «KOMNYECTBO BELLECTBaAY,
«Macca», «MonsipHas Macca». O6o6uUieHne U 3aKpenjeHne 3HaHUI Ha TeMy «MospHbIl 06beM
rasoB», pelleHne aKCcnepumeHTanbHbIX 3aga4y. O606LWeHe N cucTemMaTm3anma 3HaHnin. PeweHne
3aia4y 1 ynpaKHeHWin ¢ Mcnonb3oBaHUEM NOHATUIN «KOMMUYECTBO BeLLecTBa», «MOMSAPHAA macca»,
«MONSIPHbIA 06BbEM», «NOCTOSAHHAsA ABOrajpo».

CoeiMHEHNA XUMUNYECKNX 3/IEMEH T OB

MoHATME O cTeneHW okucneHusa. OnpegeneHue CcTereHW OKWUCAEHWS N0 (popmynam
coegnmHeHuni. CocTaBneHne GOPMyn OUHApPHLIX COEAWHEHWIA, 06WMIA CMoco6 WX Ha3BaHWA.
Okcuabl. CocTaBneHne ux GopMyn u HasBaHuil. PacueTbl no dopmynam. CocTaB U Ha3BaHMUS
OCHOBaHWiA, UX Knaccupukauma. PacyeTbl no ¢opMmynam ocHoBaHuWii. MpepgctaButenu: NaOH,
KOH, Ca(OH)r. Pacuetbl no dopmynam ocHoBaHWin. CoCTaB W Ha3BaHWA KUCNOT, UX
Knaccuukauma. PacyeTbl no opmynam kKucnot. [lpeacTaBuTenn KUCNoT. PacyeTbl no
thopmynam kmcnoT. CocTaB M Ha3BaHMA coneil. PacueTol mo gopmynam coneid. MpeactaButenu
conein: NaCl, CaCOs3. Ca3(P04)t. Pacuetbl no copmynam coneir. lNMpoBepoyHas paboTa no
OCHOBHbIM Knaccam HeopraHu4yeckux Bew,ecTB. PacueTbl Mo (opmynaM OCHOBHbLIX KNaccoB
HeopraHMyeckmx BelwecTB. AM®DOTEpPHble W KpuUcTannuyeckue BelwecTsa. Kpuctannmueckue
peweTku. MOHATUA 0 MEXMOEKYNSPHOM B3aMOAEACTBUM N MONEKYNAPHOW KPUCTaninyeckoi
peweTke. CBOIicTBa BeL,eCTB C 3TUM TWUMOM peleTkn. CBONCTBA BeWECTB C pPasHbIM TUMOM
KPUCTaIINYECKNX PeLleToK, UX MPUHAANEXHOCTb K pa3HbiM Kaaccam coeguMHeHuin. B3aumocBasb
TUMNOB KPUCTaNIMYECKUX PeLleTOK U BUAOB XUMUYECKON CBA3U. OHATUSA O YNCTOM BELLECTBE U
cMecK, Ux oTamumusa. FNpuMepbl XUAKUX U ra3o06pasHbix cMecel. Cnocobbl pa3feneHns cMecei.
MOHATMA O AOAM KOMMOHEHTA CMecu. BbluMcneHMe ee B CMeCU U pacyeT macCbl UAM obbema
BELLeCTBa B CMecu No ero fone. PelleHune 3aay v ynpaxHeHUn Ha pacyeT fonu (MaccoBOh wam
06beMHOI) M HaxoXaeHue macchbl (06bema) KOMMOHEHTa CMecu. BbIMONHeHMEe YNpaxKHeHWA u
pelleHne 3aaau.

MN3meHeHUSA, nponcxojsalline ¢ BewecTBamu

Cnocobbl OYUCTKWM BeLLecTB, OCHOBaHHble Ha WX QU3NYeCKMX CBONCTBax. OumMCTKa
NMUTLEBON BOAbI, MeperoHka HepTn. T[lOHATME O XMMWUYECKUX SBAEHUAX, WX OTAuYuMe OT
thusndecknx. Mpu3HaKU W YCNoOBMA MNPOTEKAHUS XUMMUUYECKUX peakuuii. Peakuus ropeHus.
KonnyecTBeHHass CTOpOHa XUMWUYECKUX peakuuidi B cBeTe ydyeHUs 06 artomMax U MOfeKynax.
3HayeHMe 3aKOHa coxpaHeHus Maccbl BewecTts. Ponb M.B. JlomoHocoBa u [. [danbToHa B
OTKPLITUN W YTBEPXKAEHWU 3aKOHA COXpaHeHWs Maccbl BelwecTB. [MOHATME O XUMWYECKOM
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YpaBHEHUMN KakK 06 YC/MIOBHOM 3anncu XMMWUYECKOl peakuun C MOMOLbI XUMUYECKUX (OpMYI.
3HaueHMe WHAEKCOB U KoapuuneHToB. CoOCTaBNEeHUE YpaBHEHUA XUMWUYECKUX peakLuil.
PelweHne 3ajay Ha HaxoXfAeHMe KOAMYecTBa, MacCcbl WAM o06bemMa MPOAyKTa peakuum no
KO/IMYEeCTBY, Macce wau o6bemMy MUCXOLHOrO BellecTBa. Te XKe pacyeTbl, HO C UCMNOJ/Ib30BaAHUEM
NOHATUS «fonsa» (MCXOA4HOE BeWecTBO f[aHO B BMAe pacTBopa 3afaHHOW KOHUeHTpauuu uam
COLEpPXUT OnpefeNieHHY0 A0/0 Npumeceid). PelleHne sKCNepuMeHTaNnbHbIX 3afay, 3akpenneHue
3HaHUI Mo Teme «XMUMUYECKUEe ypaBHeHMA». CYLIHOCTb peakuuil pasnoXeHwWs U CoCTaBneHue
YpaBHEHW peakuuil, npofenaHHbIX yuutenem. [OHATME O CKOPOCTM XUMUYECKUX peakuuni.
Katanusatopbl, (epMeHTbl. CyLHOCTbL peakuuii coefuHeHns. CocTaBneHUe ypaBHEHUN
peakuunin, npogenaHHbIX yymtenem. CywHOCTb peakuuini 3ameleHnsi. CocTaBneHue ypaBHeHWN
peakuuit, npofgenaHHbIX YyuuTenem. Psag akTUBHOCTM MeTanfoB, €ro WUCNoNbL30BaHWe AN
NMPOrHO3MPOBaHUA BO3MOXHOCTM MPOTEKaHUS peakuuii Mexpay MeTannamm u pacTBopamm
KMcnoT. Peakuum BbITECHEHUS OLHWMX MeTanfioB M3 PacTBOPOB MX COMeR ApYyrMMu MeTannamu.
CywHocTb peakumuii obmeHa. CocTaBneHWe YypaBHEHWIN peakuuWid, MNPOLENaHHbIX YUYUTENeM.
Peakuuun HelTpanusauun. Y CnoBus TeYeHUs peakuuii Mexay pacTBopaMy KUC/OT, Lenoyel u
conel A0 KOHUA. Tunbl XUMWYECKUX peakuuih (Mo nNpu3HaKy «4YUCNO U COCTaB WUCXOLHbIX
BEWeCTB W MPOAYKTOB peakuuu») Ha Mnpumepe CBOWCTB BOAbl. Peakuus pasfoxeHus -
3NeKTpoNn3 BofAbl. Peakuun coefuMHeHUs - B3aMMOfelcTBME BOAbl C OKCUAAMW MeETanfioB U
HemeTannoB. [loHATME «rMApoKcuabl». Peakuunm 3amelleHMs - B3auMOfeincTBuMe BOAbl C
WeN0YHbIMM N LEeN0YHO3EMENbHbIMYU MeTannamu. Peakuum obmeHa (Ha npumepe rugponusa
cynbhaTa aNlOMUHMA U Kapbupa kKanbuus). PelleHue 3agay U ynpaxHeHuid. oarotoBka K
KOHTPONbHOI paboTe.

MpocTeiwwne onepaLunn c BelecTBaMU (XMMUYECKMIA NPAKTUKYM)

MpaBuna TexHWKU 6GesonacHOCTU npu obpauieHMn c nabopaTopHbIM 060pyAOBaHUEM,
npu paboTe B KabuHeTe XUMUKU. 3HAKOMCTBO C nabopaTtopHbiM 060pyaoBaHMEM. P U3NUYECKME U
XUMUYECKME peakuum npu ropeHMn ceedu. KauvecTBeHHbIi cocTaB nousbl. Cpefa MOYBEHHOTO
pacTBopa. AHanu3 BOAbl. MMpo3padyHOCTb BOAbl. MPU3HAKM XUMUYECKUX peakuuil: BblgeneHue
rasa, BblnafeHue ocajka, U3meHeHue LBeTa BellecTB. KauecTBeHHble peakuuun. MNpurotosneHue
pacTBOpa caxapa M pacyeT ero MaccoBOil A0/M B pacTBOpeE.

PacTBopeHue. PacTBopbl. Peakunn MOHHOTO obmeHa. OKncnnTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkLmm

PacTBopbl. ®u3nyeckas U XUMUYecKad Teopus pacTBOpPOB. TennoBble ABAEHUA MNpU
pacTBopeHuUW. [ugpatel W KPUCTaNNoOrugpartbl, KpuctannuMsaunmoHHas Bofga. HacbileHHbIe,
HEHAaCbILWEeHHbIE, MEepechbllleHHble PacTBOPbl. XOPOLIO pacTBOPMMbIE, MasiopacTBOPUMbIE U
MPaKTUYECKN HepacTBOPMMbIe BeLLecTBa. DNEKTPONUTbLI U HEINIEKTPONUTLI. SNEeKTPoAUTUYecKas
aunccoumaumsa n accoumaumns. MexaHM3M guccounauuMm BewecTB C Pa3/IMYHbIM TUMOM CBA3W.
CTeneHb 3N1EKTPONUTUYECKOWA auccoumnaunmn. CunbHble 1 cnabble 3N1eKTPONUTbLI. INEKTPOAUTLI U
Hea3NleKTpoNnTbl. MexaHW3m fguccoumauum BELWEeCTB C pasfiIMyHbiM TUNOM CcBA3WU. CTeneHb
3NeKTPONMTUYECKOI guccoumaunn. CunbHble 1 cnabble 31eKTPOAUThI. MoHbl. CBONCTBA MOHOB.
Knaccugpunkayms noHoOB No cocTaBy (NPOCTble U CNOXHbIE), HO 3apAdy (KaTWOHbI W aHWOHLI), MO
Hann4M BOAHOK 060M104KN (TMAPOTUPOBAHME W HErMApoTUpoBaHMe). OCHOBHbLIE MOOXKEHUA
TO/[. Peakumnm B BOAHbIX pacTBOpax 371eKTponuToB. HeobpaTuMble U obpaTuMble peakuyuu.
MonekynsapHoe W WOHHOe YypaBHeHWe peakuuin. Peakumm WOHHOTo o6MeHa. Peakuuu
HelTpanusauuun. Kwucnotel. Wx knaccuukaums no pasinyHbIM npusHakam. OnpegeneHue
KUCNOT Kak 3M1eKTPOAMTOB, UX Auccoumaumnsa. BsaumopgeiicTeue KUCNOT € MeTannamu, ycnoBus
TEUEHUA 3TUX peakuuin. INeKTPOXMMMUUYECKUIN pAf HanpsXKeHWs MeTannoB. B3aumopgeincteue
KWCNOT C OKCUAaMu MeTanjoB U OCHOBaHMAMMW. Peakuunm HelTpanusauuun. B3aumogeiicTBue
KUCNOT C CONsAMU. 3anucb ypaBHeHW peakuuin (MONeKYNSPHbIX U MOHHBIX) C UCNONb30BaHUEM
Tabnuubl pactsopumocTu. OnpefeneHne OCHOBAHWI KaK 3MeKTPONUTOB, WX Auccoumnalums.
Knaccugpukaumsa OCHOBaHMI N0 pasiMYHbIM - Npu3Hakam. B3aumopgelicTBMe OCHOBaHUIA C
Kucnotamm (noBTopeHue). B3ammopgeicteue wenoyeid ¢ consmm (pabota c Tabnuuei
pacTBOPUMOCTU) M OKCMAamMu HemMeTannoB. Pas3foXeHue HepacTBOPMMBbIX OCHOBaHWi. CocTas
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OKCMJO0B, MX Knaccugpumkaumus. CBONCTBA KMCOTHBIX U OCHOBHbIX OKCcMAoB. OnpeaeneHne conei
KaK 3MeKTponNuToB, uX gauccoumnauus. Knaccudukaumsa coneit. B3aumogeiictBue conein ¢
mMeTannamMmu, O0COOGEHHOCTW 3TUX peakuuini u B3aumopgeicTeme coneir ¢ consamum (pabota C
Tabnuueli pactsopumocTun). Bsanmopgelicteue coneil ¢ Kucaotamu v uenovyamu (MOBTOPEHME).
MOHATUE O FEeHeTUYECKOW CBA3M M FeHeTMYecKMX psgax MeTanjoB U HemeTannoB. PasnuyHbie
MPU3HAKW  KnacCMuKaumy XUMUYECKUX peakuuin. OnpegeneHne CTeneHeli  OKUCAEHUS
anemMeHTOB, o06pa3ylWwmux BewecTBa pas3NMyHbiX KnaccoB. Peakuynn OBP. TMoHATMe 06
OKMC/INTENe 1 BOCCTAaHOBMTENE, OKWUC/IEHUU W BOCCTAHOB/EHWU. PelleHne pacyeTHbIX 3afjady no
YPaBHEHUSAM, XapaKTepu3yHLWMUM CBONCTBA OCHOBHbIX KNacCOB COEAWHEHWWA, W BbIMOJHEHMWE
OCHOBHbIX KNacCOB COEAMHEHWI A 3TOr0 MfaHa Ha TFeHeTMYeckyk cBs3b. [lofgroToBka K
KOHTPO/bHOI paboTe. IToroBas KOHTponbHas paboTa.

9 KNACC

MoBTOpeHNe OCHOBHbLIX BOMPOCOB Kypca XMMUKN 8 Knacca v BBegeHNe B Kypc 9 Knacca

CTpoeHue aToMa, XapakTep NPoOCTOro BelLecTBa; CpaBHEHWEe CBOWCTB NPOCTOro BelecTBa
CO CBOWCTBaMM MPOCTbIX BewWecTB, 00pa30BaHHbIX COCEAHWMUW MO Nepuoay W noarpynmne
3/leMeHTaMu; COCTaB W XapaKTep BbICLWIEro OKCUAa, r’mapokKcuaa; coctaB neTy4vyero BogopoaHOro
coeanHeHna (gns Hemetanna). CBoicTBa 3NeKTponuToB B cBeTe TIM. eHeTuueckue psigbl
mMeTanna M HemeTanna. CamocTosaTenbHas paboTa € ydyalwumuca. 3akpensieHWe maTepuana.
MoHATME O MNepexoAHbiX 3fnemMeHTaXx. AMQOTEPHOCTb. [eHeTUYeCKMiA psag  MNepexogHoro
anemeHTa. Mepnoamnyecknini 3akoH u Mepnoagnyeckas cucTema, CTpoeHne atomMa. 3HavyeHue M3 u
rnc.

MeTannsl

XapakTepucTuka MOMOXeHWUS 3/1eMeHTOB-MeTannos B [lepuofnyeckolt  cucTeme.
CTpoeHne aTtomMoB MeTan/foB. MeTan/iMyeckue KpucTa/InyeckKne pewetku. MeTannnyeckas
XUMUYecKas CBf3b. XapaKTepUCTUKA OBLLUX XMMUYECKUX CBOWCTB MeTannoB Ha OCHOBaHUM WX
NOMIOXEHUS B  3MEKTPOXMMMUYECKOM  pafy  HanpskeHuid B CBeTe nNpefcTaBfieHUid 06
OKUC/NINTENIbHO-BOCCTAHOBUTENbHbIX peakumax. CamopoHble MeTan/ibl U OCHOBHble COeAUHEHUS
MeTannoB B npupoje. BaxHeiwune pyabl. MoHATUE 0 MeTannyprum n ee pasHOBUAHOCTAX: MUPO-
. Tnapo-, anekTpometannyprun. Kopposus meTtannos. Cnocobbl 3aWuTbl MeTan0B 0T KOPPO3nu.
Oco6eHHOCTM (UBNYECKUX U  XUMMYECKMX CBOWCTB LENOYHbIX MeTanioB. BaxHenwwne
COEAMHEHNA LWEeNOYHbIX MeTann0B: LUWeno4nM, COAWM; UX CBOWCTBA WM npumMmeHeHue. O6wasn
XapakTepucTuka MeTanjoB BTOPOA rpynnbl rfaBHOW MNOATPYNMbl, OCHOBHble (U3nveckue u
XUMUYECKME CBOICTBA LLEIOYHO3EMENIbHLIX MeTannoB. BaxHeliwne coeguHeHus Ca n Mg, ux
npuMeHeHue. Ponb KanbUua U MarHWa B XUBbIX opraHu3Max. CTpoeHue atoma, (pusnyveckue u
XUMunuyeckme cBoicTBa. [MpumeHeHne antoMuUHUS. COEAUHEHWS aNOMUHUA - OKCUAbI W
rMAPOKCUAbI, UX aM(POTEPHOCTbL. BaxHelwmne conm antoMnHUA. 3aKpensieHne U cucTtemaTmsanns
3HaHWI NO rnaeBe MepBoOi: 06lWaf XapaKTepucTuka MeTanfioB, XMMUYeCcKne CBOMNCTBA MeTansoB.
PelwleHne 3KCMepuMeHTanbHbIX 3afad, peweHne YypaBHeHWn. CTpoeHMe atoMa >Kenesa.
du3nyeckne N xumuyeckne ceoiicTBa. NMpumeHeHne xenesa. CoegunHeHNs Xxenesa 1l n xenesa
Ill. FTeHeTnyeckue pagbl. KauyecTBeHHbIe peakLMn Ha MOHbI XKenesa.

CsolicTBa MeTannoB U UX CoeguHeHUN’

PelleHne Lenovyek XMMUYECKUX NpeBpalleHnii no BapuaHTam. [MoBTOpeHMe Ha MpakKTuKe
XUMWYECKMX CBOWCTB MeTannoB. 3akpenseHue 3HaHWA N0 pacrno3HaBaHWK W MNOAYYEHUIO
BeLLecTB, 3aKpenseHne 3HaHUim N0 XMMMUYECKUM CBONCTBAM BELLECTB.

HemeTannsl

MonoxeHne HemeTannos B [lepuofnyeckoinl cucteme, OCOBEHHOCTWM CTPOEHUSA UX
atomoB. Pagbl 30. Kpuctaninyeckoe CTpoeHne HeMeTannoB - MPOCThIX BewecTs. ANnoTponus.
O30H. CocTaB BO3gyxa. ®dusmyeckme cBOKCTBA HemeTannoB. OTHOCUTENbHOCTb MOHATUNA
«MeTaN» U «HeMmeTann». XUMUYeCcKUe CBOMCTBa HemeTannoB. OKUCNUTENbHble CBOWCTBA:
B3auMOojeicTBMe C MeTannamMu, BOLOPOLOM, MeHee 31eKTPOOTPULATENIbHbIMK MeTanaamu,
HEKOTOPbIMU CMOXHbLIMUW BewecTBaMu. BoccTaHOBUTEbHBIE CBOWCTBA HEMETA/IIOB B peakLumsax
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C KUCNOPOAOM, CNOXHbLIMW BeLLeCTBAMU-OKUCNUTENAMU. MaKpoafieMeHTbl U MUKPO3/IEMEHTI.
Po/lb MUKPO3MEMEHTOB B XXU3HEAEATENIbHOCTM PACTEHUI, XXUBOTHbIX U YenoBeka. OpraHuyeckue
BellecTBa: 6enku, H>KWUpbl, yrneesofbl. @depMeHTbl. BuTaMuHbl. [0OpMOHbI. [lonoXeHne B
Mepuognueckoin cucteme . WN. MeHaeneeBa. CTpoeHMe aToMa U MoONeKynbl. dusmyeckne u
XMMUYEeCKne CBOICTBA BOAOPOAA, €ro nofyyeHwe W npumeHeHue. OOWas XxapakTepucTuka
ranoreHos. CTpoeHWe aToOMOB TrafiofeHOB, CTeMeHW UuxX oOokKucneHus. CTpoeHUe MOJeKyn
ranoreHoB. anoreHbl - NpocTble BewecTBa. 3aKOHOMEPHOCTU B U3MEHEHUN UX XUMUYECKUX U
(hn3nyecknx CBOWCTB B 3aBUCUMOCTM OT YBe/MYEHWS MOPALKOBOro HOMeEpa XMMUYECKOro
anemeHTa. KpaTkue csefleHus 0 xnope, 6pome, unoge, rope. TlonydvyeHne XJI0pPOBOLOPOAA.
Xnoposogopo4 B npupoge. XN0p0OBOAOPOA U cONfAHaA KucnoTa. XNopupabl, ux npuMeHeHue B
HapogHOM Xxo3faicTBe. [onyyeHue raloreHoB MeTOLOM 3/7eKTponm3a. buonornyeckoe 3HayeHue
raloreHoB W WX coeAuHeHunin. TMpumeHeHne ranoreHoB. CTpoeHMe aToMa KWCIOPOAa.
Annotponua Kucnopoga. XapakTepucTuka XMUMWUYECKMX CBOWCTB KUC/Opoja B CBeTe
npeactaBneHnin o6 OBP. TMpumeHeHue kKucnopoga. CTpoeHMe aToma cepbl. ANNOTPONuUA.
du3nyeckne cBONCTBA POMOMYECKO cepbl. XapaKTepucTukKa XMMMWUYECKUX CBOWCTB Cepbl B
cBeTe npeactaBfieHnii o6 OBP. BaxHelilwlne coeguMHEHWs Cepbl: CepoBOAOPOA, CYnbhnUAbl,
OKCWUAbl, CepHWUCTas KUCNoTa, CYNb(UTbI; WX CBOWCTBa, MNOJYyYeHWEe U MNPUMEHEHNe.
Pa3baBneHHas U KOHLEHTPUPOBaHHaa CepHas KMCNOoTa, ee CBOMNCTBA, NONYYEHUE U NMPUMEHEHMeE.
Peakunn B3aMMOAENCTBUSA C CEPHOW Kucnotoih. CTpoeHue aToMoB as3oTa. CTpOeHWe MOMEKY/bl
asoTa. ®uU3nYeCcKMe N XMMUYECKMe CBOINCTBA a30Ta B CBeTe mpeacTaBneHuii 06 OBP. CTpoeHue
MONeKynbl ammuaka. dusnyeckne CBOWCTBA, NOMyYeHMe, cObMpaHMe, pacno3HaBaHWe aMMuaka.
XMUMuyeckne CBONCTBA amMMMaka: BOCCTaHOBMTENbHble W 06pa3oBaHWe WOHA aMMOHMSA NO
[LOHOPHO-aKLenTopHOMY MexaHu3my. ConM amMMOHUA: COCTaB, NONYYeHWe, (U3NYECKue W
Xumunueckume cpoictea. lMpeactaButenn. NpumeHeHne B HapogHOM Xo03sicTBe. OKCUAbl a3oTa.
A30THas KucnoTa, €ee CBONCTBA M MNpuMmeHeHue. HwuTpatel, cenutpbl. CTpoeHMe aToMa.
Annotponusa. CpaBHeHUe CBOWCTB M MPUMeHEHWe KpacHoro u 6enoro gochopa. XuMuyeckme
ceoicTBa octopa. Okecupg dochopa (V) n optodhochopHasas kKucnota. Conum optodhoctopHOit
Kucnotoel. docpop B npupoge. PochopHble ypobpeHusa. CTpoeHMe aToma yrnepoja.
Annotponus, cBOWCTBa MoauduKauuii - anmasza u rpadputa. VX npumeHeHue. AMOPPHbIA
Yyrnepoj 1 ero copra: KOKC, Caxa, ApeBeCHblii yronb. Agcopbumns n ee NpakTUYeCcKOe 3HaueHue.
Xumuueckune cBoiictea yrnepoga. OKcugbl yrnepoga, ux cBOKCTBA, NONYYEHUE U MPUMEHEHME.
CTpoeHue MOMeKyn OKCWAOB yrnepofa. YrofnbHaa Kucaota u ee conn. BaxHelwne kapboHaThbl:
KanbUuT, cofja, noTaw - WX 3HAYeHWe U npumeHeHue. Pacno3HaBaHue Kap6oHaToB. [Mepexof
KapboHaTOB B ruapokapboHaTbl M o6paTHo. CTpoeHue atoma. CpaBHeHWe ero CBOWCTB CO
CBOWCTBaMW aTtoma Yyrnepoga. Kpuctannnuyeckuidi KpemMHWIA, CpaBHEHWE €ro CBOWCTB C
yrnepogomM. [pupofHble coefMHEHUA KpemHusa: SiO”, cuamkatbl W aflOMOCUNKATHI.
PasHoBMagHOCTM CTeKna, ero npoucxoxpeHue. [lonyyeHue uemeHTa. [1pon3BoACTBO U
npuMeHeHne cTekna, apgopa, uUemeHTa. 3akpenneHwe ¥ cucTeMaTusauusa 3HaHWA No Teme:
CTpOEHMe aToOMOB HEMETasfioB, KOBafeHTHas HenonspHaa XuMmuU4yeckas CcBA3b. PelleHwue
3KCMepMMeHTaNbHbIX 3afay W YypaBHEHWIn peakuuit. TMOAroTOBKA K KOHTPONbHOI paboTe.
3akpenneHne u cucTematMsauus 3HaHWA NO Teme: XUMUYecKue U (U3NYECKMe CBOMCTBA
HeMeTannos, XUMUYecKune peakuum. KOBasleHTHas nonsapHas CBA3b. PeweHune
3KCMEpPUMEHTaNnbHbIX 3afa4 W ypaBHeHuWi. MOAroToOBKa K KOHTPOMbHOW paboTe. PaboTa Hafg
owmnbkKamu.

CBoiicTBa HEMETA/NIOB U UX COEUHEHNIA

PeweHne 3KcnepuMmeHTanbHbIX 3afay no Teme «[loarpynna kucnopoga». PelueHune
3KCNepuMeHTanbHbIX 3afjay no Teme «lloarpynna asota W yriepoga». 3akpenjeHue 3HaHUin no
NoJIy4eHU0 1 pacrno3HaBaHUIO ras3os.

OpraHuyeckue BellecTBa

BewectBa opraHuyeckne n HeopraHuyeckue. FNpuUnHbl MHOroo6pasmsa OpraHnYecKmx
COeAUHEHWIA. BaneHTHOCTb. Xumnyeckoe CTpoeHue opraHu4eckmx COefVHEHNA.
MonekynspHble U CTPYKTYpHble (hOPMY/bl OpraHU4Yeckux coefuHeHuii. Fomonornvecknin pag
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npegencHbiX y/B. Pagukanbl. WM3omepbl U u3omepusi. ®usmyeckne U XMMUYECKUe CBOMCTBA.
MeTaH W 3TaH: CTpoeHWe MmoNekyn. [opeHMe MeTaHa W 3TaHa.
XUMn4yeckoe CTPOEHUE MONEKYNbl 3TUNeHa. [BoilHas cBA3b. B3anmopaeicTBume aTuaeHa ¢ BOAOWA.
Monumepunsauns atuneHa. NMonnaTuieH n ero 3HauyeHne. MoHATUE O NpefenbHbIX OL4HOATOMHbIX
cnupTax Ha MpuMepe MeTaHOMa W 3TaHONA. TpPexaTOMHbIA cnupT ranuepuH. OKucneHue
3TWMNOBOrO CNMpTa B YKCYCHbIA anbgerng. MoHAaTue 06 anbpgermpax. OkKucneHuwe anbgernga B
Kucnoty. OJHOOCHOBHbIE HenpejenbHble KapboHOBble KWUCNOTbI
kucnotel. Ee cBolicTBa M npumeHeHue. CTeapuHOBas KMCNOTa Kak
KapboHOBbIX KUCNOT. Peakuus atepudukaumun. TOHATUE O CAOXHbLIX 3tupax. T[loHATHe 06
aMuHokucnoTax. Peakuum nonukoHpeHcauun. benku, mx cTpoeHue u 6uonormyeckas posb.
MenTugHas cBA3b M nonunenTuibl. [epBuyHas cTpykTypa 6enkoB. Buonorumyeckune ¢yHKLUU
6enkoB. CBolicTBa 0€NKOB W Ka4yeCTBEHHble peakuuu Ha 6enku. [lMoHATMe 06 Yyrnesopax.
noko3a. Ee cBoiicTBa M 3HayeHuMe. Kpaxman wu uennwonosa. Mx 6uonormyeckas posb.
Monumepbl NPUPOLHbIE U CUHTeTUYecKue. Peakuuum nonumepusanunun
Mnactmacchl M BOMIOKHA.  3aKpenjieHWe M cucTemaTmsaums  3HaHWA.  PelueHue
3KCNepuMeHTaNbHbIX 3afad.

MoBTOPEHME MPONAEHHbIX TeEM:

3akpenneHue

[MpumeHeHVe MeTaHa.

Ha MpuUMepe YKCYCHOW
npeacTaBUTENb XXUPHbIX

M MONUKOHAEHCALUM.

OGo6LUeHNe, 3aKpenneHne U cucTeMaTuM3aumus 3HaHWA MO Kypcy Xumum 9 Knacca.

Mepuognyecknii 3akoH u [lepuognyeckass CUCTeMa, BUAbI

XUMUYECKMX CBSA3EA M TUMbl KPUCTANNNYECKUX PELIETOK, TUMbl XMMUYECKUX peakLuil, knaccol
XUMUYECKNX COEANHEHWIA. PelleHne 3KCNEPUMEHTaNbHbIX 3afay, peleHne ypaBHEHNI peakLnid.

No
n/n

PK

IN)

PK

TEMATUNYECKOE NJTAHNPOBAHWE
8 KJ/IACC

Tema ypoka

NHcTpykTax no OT un Th.

XuUMus - Hayka 0 BellecTBax, UX CBONCTBAaxX M MpeBpaLleHunsXx.
MpeBpal,eHna BewecTs. PoNb XUMNUM B XU3HU Ye0BEKA.
XnsHb n geatensHoctb M.B. JlomoHOCOBA.
Mepnognyeckas CUCTEMA XUM. 3/1IEMEHTOB. 3HAKN XUM.
3/1EMEHTOB.

Xumunyeckme popmynbl. OTHOCUTENbHAA aTOMHasA U
MONEKYyNApHas macca.

MaccoBas f0N1A 3/1eMeHTa B COeUHEHUN.

MP Nel. «3HAKOMCTBO C flabopaTopHbIM 060py0BaHUEM.
MpaBuna 6e3onacHoi paboTbl B XUM. nabopatopumn»

OCHOBHble CBefleHWNs 0 CTPOEHUM aTOMOB.

M30ToNbl Kak pasHOBUAHOCTY aTOMOB XWUM. 3/IEMEHTA.
Vicnonb3oBaHuWe S4epPHO 3HEPTUM B MUPHBIX Lensx.
JKonornyeckne npobnembl ApxaHrenbCKoi 061acTu B CBSI3W C
peatenbHocTbio BIK.

3NeKTPOHbl. CTPOEHUE 3NEKTPOHHBLIX 060/104EK aTOMOB XUM.
3/1EMEHTOB.
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e

10.

11.

12.

13.
14.
15.

16.
PK
17.

22.

23.
24.

PK
25.
26.

PK
27.
28.

PK
29.
30.
31.
32.
3%

34.

35.
36.

37
38.
39.

40.
41.

Mepuognyeckas cucTtemMa XMMUYECKUX 3NIEMEHTOB U CTPOEHME
aToOMOB.

MoHHas cBA3b.

KoBafneHTHasa HenonapHas XxMMmumyeckas CBs3b.

KoBasieHTHaa nosispHas XxMMmuyeckas CBA3b.

MeTannnyeckas cBA3b.

O606uUleHMEe 1 cucTeEMaTM3aLMUA 3HAHUIA N0 TeMe «ATOMbI
XUMWNYECKNX 3N1eMeHTOB»

KoHTponbHas pa6oTta Nel. «ATOMbI XUMUYECKUX 3NIEMEHTOB»
MpocTble BelwecTBa - MeTanbl. MeTannbl Ha TeEppUTOPUN
ApXaHTrenbCcKoin 06nacTu.

[MpocTbie BelwecTBa - HeMeTan bl. llemerannbl Ha TeppuToOpUN
ApXxaHrenbckoii obnactu.

KonnyectBo Beuectsa. Monb. MonapHas macca.

MonsapHbili 06beM razoobpasHblX BELLECTB.

PeweHne 3aga4y no opmyrne.

O6o6weHne 3HaHWiA No TeMe «MpocTble BeLecTBax.
KoHTponbHas pabota Ne2. «lMpocTble BelecTBa»

CTeneHb oKMCNEHWNA. BUHAPHbIE COEUHEHNUSA.

Okcupbl. JleTyume BOLOPOAHbIe coefnHeHNA. OKcuabl B
npupoae ApxaHrenbCckoli o6nacTwm.

OcHoBaHuA.

Kuncnotbl. NMoHATME 0 MOYBEHHBLIX KUCNoTax. KNCNOTHOCTb
noys Apx. o6n.

Conw.

Conu. Conn Kak nonesHble NCKOMaeMble ApPXaHTrenbCKOiA
obnacTu.

OCHOBHble Knaccbl HEOPraHNMYeCcKNX BELLECTB.
AMOpMHbIE U KpUCTaNINYECKNE BELLECTBA.

YucTtble BeLw,ecTsa U cMecu.

PasgeneHune cmeceil. OumcTKa BeLLecTB.

MMP Ne2. «AHann3 noysbl N BOAbI».

MaccoBas 1 06beMHas 019 KOMMNOHEHTOB CMECH.

MP Ne3. «MpurotoBneHne p-pa c 3aaHHON MaccoBOi gonei
pPacTBOPEHHOIO BeLecTBa».

O606uLeHMe 3HAHUI N0 Teme «COeAMHEHUA XUMUYECKUX
3N1EMEHTOB».

KoHTponbHas pa6oTa Ne3. «CoeAUHEHNSA XUMUYECKUX
3N1EeMEHTOBY.

XUMUYyeckne peakumu.

3aKOH COXpaHeHUs Macchbl BelwecTB. XMMUYECKNE YpaBHEHUS.
PacyeTbl N0 XUMUYECKUM YpPaBHEHUAM.
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42.
43.
44,
45.
46.
47.
48.

49.

PK
50.

PK
51.

52.
53.
54-
55.
56-
57.
58.
59.
60.

61.

62.
63.
64-
65.

66 .

67.

Peakuun pasnoxeHus.

Peakuunmn coefuHeHMA.

Peakunun 3amelLeHuns.

Peakumn obmeHa.

CocTaBneHue ypaBHEHU XUMUYECKUX peakLmnii.

TWNbl XUMUYECKMX peakLmnii Ha NpuMepe CBOWCTB BOAbI.
O6o6weHne 3HaHUIA Mo Teme «Knaccbl HEOPraHNYeCKnX
BelecTB. TUMbl XUMUYECKUX PeaKLUNiA».

KoHTponbHas paboTa Ned. «/3meHeHnss, nponucxoasuime ¢
BeLlecTBaMm».

PacTBOpeHMe Kak PU3NMKO-XMMUYECKUIA npoLiecc.
PacTBOpMMOCTb. MUHepasibHble UCTOYHUKN ApXaHrenbCKol
obnactu.

INeKTPONUTbI N HEINEKTPONUTLI. JKOOTUYecKue npobaemMsl
MPecHbIX BOLOEMOB ApXaHrenbCKoi obnacTu.

OcHoOBHble nonoxeHua TIM.
VIOHHbIe ypaBHeHUS.
KucnoTtbl B cBeTe T3/, Ux KnaccugpukaLmsa n CBOMCTBA.

OcHoBaHuAa B cBeTe T/, ux Knaccuukauns n CBOMCTBA.

Conu B cBeTe T3/[,. nx cBOWCTBA.

OKcuabl, X Knaccmdurkaumsa n CBOMCTBa.

eHeTMYecKas CBA3b MeXAY Knaccamu HeopraHuU4Yeckux
BELLECTB.

MP Ne4. «CBolicTBa KUCNOT, OCHOBAaHW, OKCUAOB U COMEN».

OKNCNNTENbHO-BOCCTAHOBUTE/bHbIE peakLuu.
YnpaxHeHus B coctaBneHun OBP.
CBoicTBa NPOCTbIX BELLECTB-METaNN0oB U

HemeTannoB, KNCNOT, coneli B cBeTe OBP.
O606uleHMe 1 cucTeMaTM3aLmnsA 3HaHUA Mo
KYpCy s Knacca, peleHne pacyeTHbIX 3ajad.

KoHTponbHas pa6ota Ne5 (MToroeas k/p).
AHann3 KOHTPO/NbHOWN paboThl.

nTor

TEMATUWYECKOE NJTAHNPOBAHWE

9 KJTACC
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n/n

©

10.

11.

12.

13.

14.

15.
16.

17.

18.
19.

20 .

PK

22.

Tema ypoka

MHcTpyKkTaX no OT n Th. XapakTepucTuka XMMm. 3/ieMeHTa no

ero nosoxeHuto B Mepuoguyeckoin cucteme 4.U.
MeHpeneesa.

XapakTepucTmKa XMM. 3/1eMeHTa Mo KMC/OTHO-OCHOBHbIM
cBoicTBaM 0bpasyemblX UM COELUHEHUNA.

AMPOTepPHbIE OKCUAbLI U TUAPOKCUbI

Meprognyeckunii 3akoH u MNepnognyeckas cUCTeMa XUM.
anemeHToB [.N.MeHpaeneesa. X1M.3/l. Ha TeppuTOpUN
obnacTu.

Peakuun MoHHOro o6meHa. eHeTMueckas CBA3b U
reHeTUYecKue LenoyYkn (NoBTOpeHuUe)

MpakTnueckas paboTta Nel. Ocyu,ecTBneHNE LEenoYKm
XUMUYECKUX MpeBpaLLeHunii

OKMCNNTENbHO-BOCCTAHOBUTENbHbIE peakuun. TUnuyHble
OKWCAUTENN N BOCCTAHOBUTENM

XuMnyeckas opraHmsaLuns XXunBoid n HeXXMBOI NPUPOAbI
MoHATME O CKOPOCTU XUMMUYECKOWA peakLuum
Katanusartopb

Moarotoska K KP.

KoHTponbHasa paboTa HO TeMe «[MOBTOPEHME OCHOBHbIX
BOMPOCOB Kypca 8 Knacca u BBefeHNe B KypCc Xumuun 9
Knacca»

AHanuns3 K.P.

Bek MeaHbI/i BPOH30BbIA, XENe3HbI.

XapakTepucTnka XMMMUYECKUX 31EMEHTOB-METas/I0B
MonoxeHne B NepUOMNYECKOA CMCTEME, CTPOEHME aTOMa.
du3mueckune ceoincTea metannos. Cnnasbl.

XUMUYECKNe CBOMNCTBA MeTannoB (B3anmMoaeincTeme c
NPOCTbIMU BelLecTBamm)

XUMUYECKNe CBONCTBA MeTannoB (B3anmMoaencTeme co
CMIOXHbIMW BeLLecTBamm)

MeTannbl B npupoge. NMonyyeHne MeTansos.
MpakTnyeckaa pabota Ne2. MonyyeHne 1 cBoincTBa
COefUHEHWUI MeTanos

LLLenoyHble meTansbl.

Bepunnnii, MarHuii N WeN0YHO-3eMENbHbIE METaNbI.
CoefMiHeHUA KanbLuns - U3BECTHAKM Apx.067.
ANKOMUHNIA,
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PK
23.
24.
25.

PK
26.
217.
28.
29.
30.

31
32.
33.
34.
35.
36.

PK
37.

38.

PK
39.

PK
40.
41.

42.
43.

44,
45.
46.

PK

47.

PK
48.

49.
50.

Xeneso.

MecTopoXaeHNs Xenesa Ha TepputTopun obnacTu

Koppo3ua meTannos.

MpakTndeckaa pabota Ne3. SKcnepuMeHTaNlbHbIe 3a4a4yn Mo
pacrno3HaBaHWIO U NMONYYEHUIO BELLECTB

MeTannbl Ha TeppuTopumn Apx.obnactu

MoBTOPUTENbHO-0606WAatOWMIA YPOK MO Teme «MeTannbi»
MoaroToBKa K KOHTPONbHOW paboTe.

KoHTponbHasa paboTa no teme «MeTansnbl»

AHanus3 K.P.

O6uLan xapakTepucTnKa HeMeTanos.

XUMNYEeCKNe 3NEMEHTbI B KNEeTKax XUBbIX OpraHu3moB.
Bopopog.

Boga.

[fanoreHsbi.

CoefMHeHNdA ranoreHos.

MonyyeHune ranoreHoB. buonornyeckoe 3HayeHne u
NpUMeHeHWe rajioreHoB Y UX COeAUHEHWIA.

Kucnopopg. bnonoruyeckasa posb Kucnopoga

Cepa.

CoepvHeHuna cepebl.

CoefHeHNa cepbl N X NpuUM-e. 3arpsAsHeHne oKp.cpenbl
MonyyeHne v NPUMEHEHWE CEPHOW KUCMOTSI.

Ponb CepHO KMCNOTbI B XMM. NpOLEeccax U Ha MpPou3BOACTBE.

MpakTunuyeckaa pabota Ned. IKcnepMMeHTanbHble 3a4ayn Mo
Teme «[Toarpynna Kucnopoga»

A3oT
AMMMaK

Conn aMMOHMS.

KuncnopogHble coegnHeHNs a3oTa.

MpakTnyeckaa paboTta Ne5. MonyyeHne BOAOPOAA K
amMmMmnaKka u n3yyeHume nx CBOMNCTB

dochop v ero coegnuHeHUs.

Anatutbl 1 ochoputsbl 061.. MeCTOPOXAEHUA U
Ncrnonb3oBaHne

Yrnepog.

AnmMasbl. JIOMOHOCOBCKOE MECTOPOXEeHUe Ha TeppUTOpUM
Apx. obn.

KucnopogHble coejuHeHUS yraepoja.

KpeMHUii 1 ero coegnHeHus.
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51.

52.

53.
54.
55.

56.

57.

58.

59.
60.

61.
62.

63.
64.

65.
66 .
67.

68 .

UacTb 1 (BbibepuTe OAUH BEPHbIN OTBET US YeThipex MpeanoXKeHHbIX)

Al B aToMe XMMMWUYECKOTO 3/1IeMeHTa, A4APO0 KOTOPOro COLep>XMT 12 MPOTOHOB, YUC/IO

MpakTuueckas pabota Ne6. DKCnepuMeHTabHble 3a4a4n Mo
Teme «llofgrpynna asoTa u yriepoga»

MoBTOpUTENbHO-0606LLaIO W NIA YPOK.
MoaroToBKa K KOHTPONLHON paboTe Mo Teme «HemeTannbl».
KoHTponbHasa pabota HO Teme «HemeTannbi»
M3 unncC 4. N. MeHgeneesa B CBeTe TeOPUU CTPOEHUA atoMma.
M3MeHeHNs CBOMCTB aTOMOB.
XUMnUYeckme peakumy no pasiMyHbLIM NpU3HaKam 1 CBONCTBaM
HeopraHuyeckux sewects. CKOPOCTb XMMUYECKOW peakuuu.
Ounccounaums aneKTpoamMToB B BOAHbLIX p-pax. IOHHbIE ypaBH.
peakLuii.
eHeTuueckue pagbl.
OKNCNNTENIbHO-BOCCTAHOBUTE/bHbIE peakLun.
MopgroToBka K utorosoin KP
MTOIOBAA KP 3A KYPC XMW 9 KNACCA (Ne4)
MpegMeT opraHnyeckod xumun. OCoOBEHHOCTU Opr-ux
BeLLecTB.
MpegenbHble YrneBo40poabl.
HenpeaenbHble yrnesogopoasl.
CnupTel.
Kap6oHOBbIE KNCNOTHI.
Xupbl. Mbina.
benkn. Yrnesofsbl.

NTor

MMPOMEXYTOUIMNAA ATTECTALNA

8 Knacc

3afaHna ana nNpoBefeHnsa MPOMEXYTOUYHOW aTTecTaynmn No XMMUK s Knacc

BapuaHTt 1

3NeKTPOHOB Ha NocneAHeM (BHELWHEM) YPOBHE paBHO

1)4,

A2 B KakoMm psgy 3NeMeHTOB 0CnabnsfTca HemeTannyeckme ceolicTea?

2)6. 3)8, 4)2.

1) K—»Na—>Li, 2)Mg—>Al—>Si, 3)Si-"P—>§ 4) C1->S—P.

A3 Xumnyeckas cesizab B PCb
1) KOBafieHTHas NonspHas. 2 ) MeTannamyeckas.
3) KoBaneHTHas HenonsipHasa  4) MOHHaAa

A4 CBOKO BbICLWIYH CTEMEHb OKUCNEHNA a30T NPOABNAET B COELUHEHUN

1) N02 2) N20, 3)N:0s, 4) HNCb

N i o =

e

S

A5 BewecTtBa, popmynbl KoTopbiX HC1 n AICE ABAAOTCA COOTBETCTBEHHO

1) KUCNOTON U OCHOBAHMWEM.
3) KUCNOTON W conbio,
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2 ) aM(OTEPHbIM OKCUAOM U KUCNOTOWA.
4) Kucnotoii n amMOTEPHbLIM TUAPOKCUAOM

Habop
nabopartop '
mn MMA



A6 Kakoe ypaBHeHWe COOTBETCTBYeT peakunu coeguHeHNa?
1) Mg + Cb—>MgO. 2) 2 Fe(OH).i —Fe20 3+ 3H20
3) 2Nal + Br3»2NaBr + 12 4) PbCb + Na2S — PbS - 2NaCl

A 7 KonnyecTBo BeLLeCTBa HaTpus maccoi 46 r paBHO:
1)4 monb 2) 2 monb  3)3.5 monb  4) s MOJb

A 8 Kakoe ypaBHeHMe COOTBETCTBYET peakuumn obmeHa?
1) Mg + 0.->M g0, 2) 2Fe(OH)s: *mFe:03 + 3H20
3) 2Nal + Br.—>2NaBr + |, 4) PbCb + Na2s -» PbS + 2NacCl

A 9 PacnpefefieH1t0 3/1eKTPOHOB B aTOMe XMMWYECKOT0 3/1IEMEHTa COOTBETCTBYET pAL YnUCen
2.8,3. B nepnoaunyeckoli cucteme aTOT 3/IEMEHT UMEET HOMEP:
1)3, 2)13, 3)27. 4)12.

A10 MaccoBas gonsa kucnopoga s CaCO3 paBHa:
1)16.0% 2)32.0% 3)48,0% 4)12.0%

YacTb 2(fanTe pa3BepHYThil 0TBET)

C1 OcylwecTBuTb NpeBpaleHns. Ha3saTb BeLLeCcTBa.
Ca—>Ca0—Ca(0OH)2—=Ca(NO0s):

C2 K 73 1 pacTBopa CONSSHON KMUCNOTbl MOMECTUNMN N30bITOK LMHKA. Bbluncnnte 06bEM
BblAeNnumBLIerocs rasa (npu H.y.).

3afjaHna ond npoBefeHus NPOMeXXyTOUYHON aTTecTaLum nNo XMMMKM s Knacc
BapunaHT 2

YacTb 1 (BbIOEPMTE OANH BEPHbIA OTBET U3 YeThbipex NPeano>KeHHbIX)

Al B aTOMe XMMWYECKOTO 3/1EMEHTA, Pacno/fioXXeHHOro Bo 2 nepuode. V rpynne, rnaBHoOiA
noarpynre, 4Mcsio 3/1eKTPOHOB Ha NocnefHeM YPOBHE PaBHO
1)3. 2)5. 3)7. 4)14.

A2 B KakOM psisy 31eMeHTOB 0CabnsatoTca HeMeTananyeckme cBoncTea?
1)P->S->C1, 2)Se—S—0, 3)Al—Si—P, 4) F—CI—Br.

A3 KOoBasieHTHYI0 MONAPHYO CBA3b UMEET:
1)02 2)S03 3) Cu. 4) K.S.

A4 CBOI HU3LWYI CTEMeHb OKUCNEHNS (hocdop NPOsSBASET B COEAUHEHUN
1)P205, 2) Na:P 04, 3) PH3.4) P20 3,

A5 BewecTtsa, (hopmynbl KoTopbiXx CaO n CaCb SBNSAOTCA COOTBETCTBEHHO
1) OCHOBHbIM OKCM[OM M OCHOBAaHMEM, 2 )amM(OTEPHbIM OKCUAOM W KNCMOTOW,
3) OCHOBHbIM OKCWAOM U COMbIO. 4) KNCNOTOW N OCHOBaHWEM

A6 Kakoe ypaBHeHWe COOTBETCTBYeT peakuunmn pasfiodXeHus?

1) MgO + C02— MECOs. 2) FeCh + 3NaOH-»3NaCl + Fe(OH)3
3) 2Nal + PY2—2NaBr + L 4) 2AgBr—2Ag + Br2

19



A7 Konn4yecTBo BelecTBa altlOMUHMA Maccoli 54 r paBHO:
1) 4 monb 2) 3.5 Mmonb  3) s MOMb 4) 2 MONb

A8 Kakoe ypaBHeHMe COOTBETCTBYET peakumn coeguHeHna?
)2FeCl. +Cb—2 FeCls 2) Cu(OH)2-> CuO + HO
3) 2Nal + Br.—>2NaBr + b 4) 2AgBr-> 2Ag + Br2

A9 PacnpefeneHuto 3/IleKTPOHOB B aTOME XMMWYECKOr0 3/1IeMeHTa COOTBETCTBYET PAf YMCes
2.8.6. B mepnoanyeckoii cucteme 3TOT 3NeMEHT UMEET HOMep:
1)13, 2)16, 3)21. 4)18.

A10 Maccosas gona kucnopoga B Fe(N0s)2 paBHa:
1)26.7% 2)34,2% 3)53,3% 4)64.6%

YacTb 2 (gainTe pa3BepHYThIl 0OTBET)

C1 OcyuwecTBuTb nNpeBpaw,eHna. HassaTb BeLlecTBa.
P-» P20>-> H:sP04> Naz:PO04

C2 Onpepgennte 06bEM BOoAOpOAa (M.y.), BblAgenuBLIerocs npu B3aumogeiictenm 200 r consaHoM
kucnotbl (HO) ¢ n3bbiTkom Zn. OT BET OKPYrAuTe A0 LENoro yucna.

OueHnBaHMe paboThl.

3a BepHbIn 0TBET B YacTn A - 16ann
3a BepHbIil oTBeT B YacTu C - 3 6anna
MToro makcumansHo 16 6annos.

Kputepuun oueHnBaHusa Cl:
no 1 6anny 3a Kaxpgoe ypaBHeHue peakuuu (Bcero 3 6anna)

Kputepuun oueHnsaHua C2:

CocTaBNeHo ypaBHeHUe peakuumn - 1 6ann;

PaccunMTaHbl Macca M KONMYecTBO BELLECTBA UCXOLHOrO peareHTta - 1 6ann:
OnpegeneHa macca (Mnu 06bEM) npofykTa peakumn | 6ann (Bcero 3 6anna)

LLIkana nepecyeTta NepBuYHbLIX 6annoB B OTMETKY

O6uwwuii 6ann 0-5 6-9 10 - 13 14-16
OTmeTKa 2 y 4 5
*0ONng NONyYeHN OTMETKMN «4» HEO0BX04MMO NONYYUTb He MeHee 2 6annoB B Yactu C

*[1N9 NONYy4YeHNS OTMETKM «5» He06X04MMO MONy4UnTh He MeHee 4 6annosB B Yactu C

MPOMEXYTOUNMAA ATTECTALLNA
9 Knacc
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BapuaHT 1

1 CKONbKO NUTPOB YINEKMUCNOro rasa MOXHO NonyynTb M3 119 r kapboHaTa Kanbuus,
cogepxatero 16 % npumecein?

2. 3aKOHYUTe MONEKYNAPHOE ypaBHEHWE W 3anULINTE COOTBETCTBYIOLLME eMY MOSHOE U
COKpaleHHOe MOHHble ypaBHeHUs: Na:SO.| + BaCb —

3. Haipgute maccy cynbarta 6apus, KOTopblii 06pa3yeTca nNpyu B3auMoaeincTemm xnopumaa
6apua c 28,4 r cynbarta Kanus.

4. YKaXuTte TUN XMMWUYECKOW peakuun u paccTaBbTe KOIMPULUNEHTbI METOAOM
3NMeKTPOHHOr 0 6anaHca: S+ KCHO3 —SCb + KC1

2 BapuaHT

1. 3aKoHYMTE MOJIEKYNAPHOE YpaBHEHME M 3aNULLINTe COOTBETCTBYIOLLME eMY MOJHOE U
COKpalweHHoe NoHHbIe ypaBHeHnd: NaOH + HNO: —

2. Hailpute maccy cynbhunga aftoMUHUA, KOTOPbIA 06pasyeTca nNpy B3anMOAenCTBUU antoMUHKA
¢ 36 r cepbl.

3. CKO/IbKO NINTPOB YTNEKWUCNOr0 rasa MOXXHO NonyynTb n3 60 r kapboHaTa Kanbuus,
cogepxauero 48 % npumecein?

4. YKaXnTe TUN XUMUUYECKOW peakLUUM 1 pacCcTaBbTe KOIPHULUNEHTbI METOAOM 3/IEKTPOHHOTO
b6anaHca: HNOs + H2S = H.SO., + NO + IbO.

Kputepun oueHMBaHUS:

nToro

B NOTNYECKOM paccyXeHuu HeT
CYLWECTBEHHbIX  OWW6B0K, HO  JonylieHa
CyllecTBEHHas oOwWwmnbKa B MaTemMaTuyeckmx
pacyeTax.
B /IOTMYECKOM pPaCCYXJEHUN W pelleHUn HeT
CylLleCTBEHHbIX OWMWOOK, HO 3afjaya pelweHa
HepaunoHanbHbIM Ccnocobom, WM [ONyLWeHo :
He 60/iee ABYX HECYL eCTBEHHbIX OWNBOK
B JIOTMYECKOM pAacCY>XAEHUU W pPEeLeHUn HeT
OueHka «5» ownboK, 3agavya peweHa paymoHabHbIM
crnocobom;

OueHka «3»

OueHka «4»
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