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[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

JNNYHOCTHDIE PE3Y/IbTATDI

JINYHOCTHbIE pe3ybTaTbl OCBOEHUA NPOrpaMmbl OCHOBHOIO 06LLLero 06pasoBaHUs 4OCTUrAlOTCA B Xo4e
obyyeHns XxXMMUKM B eAMHCTBE Yy4ebHOM W BOCMUTATE/IbHOW AeATe/IbHOCTU B COOTBETCTBUM C
TPAAULMOHHBIMU  POCCUMNCKMMM  COLMOKYIbTYPHBIMU U AYXOBHO-HPABCTBEHHbIMU  LLEHHOCTAMM,
NPUHATLIMX B O06LLECTBE MpaBUIaMM W  HOPMaMKu MNoBefeHMA W CcnocobCTBYOT npoleccam
CamMOMO3HaHWUA, CAMOPa3BUTUA U COLMANM3aLMM 0OYyYatOLLUXCS.

JInuHOCTHbIe pe3ynbTaTbl OTPaXKalOT FOTOBHOCTb O0B6yvalolMXCcA PYKOBOACTBOBATbCA CUCTEMOM
MO3UTUBHbIX LLEHHOCTHbIX OPMEHTALMIN U paclUMpPEeHMe onbiTa AeATe/IbHOCTM Ha eé OCHOBE, B TOM Yuce
B YacTu:

1) naTpuoTnuecKoro BOCNUTAHUA:

LLEHHOCTHOTrO OTHOLUEHUA K OTeYEeCTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY M Hay4yHOMY Hacneauio,
NMOHUMAHMA 3HAYEHUSA XMMMWYECKON HaYKMU B XKU3HW COBPEMEHHOrO 06LLLEeCTBa, CNOCOBHOCTU BNAAETH
AoCToBepHON MHOpMmauMen o nepefoBbiX AOCTUMKEHUAX U OTKPbITUAX MUPOBOM U OTeYecTBEHHOM
XUMWU, 3aUHTEPECOBAHHOCTU B Hay4HbIX 3HaHUAX 00 yCcTpolicTBE MUpa 1 0bOLLLECTBa;

2) rpaXk[,aHCKOro BOCNUTaHUA:

NpeacTaBNeHUs O COLMaNbHbIX HOPMax M NpPaBMAax MEXIUYHOCTHbIX OTHOLUEHWI B KOJINEKTUBE,
KOMMYHMKAaTUBHOW KOMMETEHTHOCTM B OOLIECTBEHHO MO/Je3HON, Yy4YebHO-MccnenoBaTeNbCKON,
TBOPYECKOM N APYrUX BUAAX AEATE/IbHOCTU, TOTOBHOCTU K Pa3HOODOpPa3HOM COBMECTHOM AeATeIbHOCTH
Nnpu BbIMNOJIHEHUU YYEeBHbIX, MO3HaBaTe/IbHbIX 33434y, BbIMNONHEHUM XUMWUYECKUX 3SKCNEPUMEHTOB,
CO34aHWM y4ebHbIX NPOEKTOB, CTPEM/IEHUA K B3aMMOMNMOHUMaHMNIO M B3aMMOMOMOLLM B NpoLecce 3ToM
y4yebHol AeaTeNbHOCTM, FOTOBHOCTUM OLEHWMBATb CBOE MOBeAeHMEe M MOCTYNMKU CBOWUX TOBapuLlen c
NO3MLMN HPABCTBEHHbIX M MPABOBbIX HOPM C YY4ETOM OCO3HAHMA NOCNEACTBUI MOCTYMKOB;

3) UEeHHOCTU Hay4YHOro NO3HAHUA:

MWPOBO33pPEHYECKNE MpPeACTaB/feHMA O BELIeCTBE W XMMMWYECKOW peakuuu, COOTBETCTByloWME
COBpPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKN M COCTaBAAIOLLME OCHOBY A/1A MOHMMAHMA CYLLHOCTU Hay4yHOM
KapTMHbI MMpa, NpeacTaBieHMA 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTMA MPUPOAbl, B3aMMOCBA3AX
yenoBeKa C NPUPoOAHON cpenoii, 0 POU XMMUW B NO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

Nno3HaBaTe/ibHble MOTUBbI, HaMpPaB/ieHHble Ha NONyYeHUEe HOBbIX 3HaHMI N0 XMMUKU, HeoBXoaMMble ANA
06bACHEHUs HabngaemMblx MNPOLECCOB W SIBAEHWMW, NO3HaBaTeNbHOW, WHPOPMALMOHHON U
UYNTATENbCKOW KY/IbTypbl, B TOM YMC/iIe HaBblKOB CaMOCTOATE/IbHOW PaboTbl C y4ebHbIMU TEKCTamu,
CNPaBOYHOM NUTEPATYPON, AOCTYMHLIMN TEXHUYECKMMM CPeacTBaMn MHPOPMALLMOHHbBIX TEXHOIOMUI;
MHTEpeC K O0byyeHUO M MNO3HaHUI, O03HATENbHOCTb, TOTOBHOCTb W  CNOCOBHOCTb K
camoobpa3oBaHUIO, MPOEKTHOW M WCCNeAOoBaTENbCKOM AeATe/IbHOCTM, K OCO3HaHHOMY Bblbopy
HanpaB/IEHHOCTU U YPOBHSA 0byYeHUs B AanbHellem;

4) bopMmMpPOBaHUA KYNbTYpbl 340POBbA:

OCO3HAHWE LEHHOCTU »KM3HWU, OTBETCTBEHHOIO OTHOLIEHMA K CBOEMY 340pOBblO, YCTAaHOBKM Ha
3/10pOBbIi 06pa3 *KM3HWU, OCO3HAHME NOCNEACTBUIN U HENPUATME BPeHbIX NpMBbIYEK (ynoTpebneHus
aNKoronsi, HaApPKOTUKOB, KypeHusa), HeobxoAMmoOCTM cobnogeHna npaBun  6e30nacHOCTM  Npu
06palleHUN C XMMUYECKUMMW BELLLECTBaMM B BbITY U peasibHOM XKU3HU;

5) TpypoBoOro BocnUTaHuA:

MHTEpPEeC K NpaKTUYEeCKOMYy M3ydyeHUuto npodeccuii U Tpyaa pasiMUYHOIO PoAa, YBasKeHWe K Tpyay u
pesynbTaTamM TPYL0BOWN AeATEe/IbHOCTU, B TOM YMC/le Ha OCHOBE MPUMEHEHUsA NPeaMeTHbIX 3HaHWI no
XMMUW, OCO3HAHHbIN BbIBOP WHAMBMAYA/NIbHON TPAEKTOPUW MNPOAO/KEHUS 0O6pPa30BaHUA C YYETOM
JINYHOCTHBIX WMHTEPECOB WM CNOCOBHOCTU K XMMWUKM, OBLLECTBEHHbIX WMHTEPECOB M NoTpebHocTew,



ycnewHon npodeccMoHanbHOW AeATeNbHOCTM WU Pa3BUTMA HEOoBXOAMMbBIX YMEHWIA, TOTOBHOCTb
afanTMpoBaTbcA B NPodpeCccMOHaNbHOM cpeae;

6) aKoNIOrMyecKoro BOCNUTaHUA:

3KONIOTMYecKM uenecoobpasHoe OTHOLEHWE K MPUPOAE KAK MCTOYHUKY XU3HW Ha 3emne, ocHOBe eé
CYLLECTBOBaHMUA, MOHUMAHME LEHHOCTU 340pOBOro M 6esonacHoro obpasa KM3HM, OTBETCTBEHHOE
OTHOLWEHME K cOBCTBEHHOMY OU3NYECKOMY M MCUXMYECKOMY 340pOBbl0, OCO3HaHME LEHHOCTU
cobnogeHna npasua H6esonacHoro nosegeHua npu paboTe C BewecTBamM, a TaKXKe B CUTyaLMsX,
YIPOKAOLWMX 340POBbIO U XKU3HW N0AeN;

CNOCOBHOCTM NPUMEHATL 3HaHWUSA, NoJlyYaemble NPU U3YYEHUU XMMUN, AN pelleHns 33434, CBA3AHHbIX
C OKpY)KaloLel NpUPOAHON cpenoi, ANA MOBbIWEHUSA YPOBHA 3KONOMMYECKOW KyAbTypbl, OCO3HAHMA
rnobanbHOro xapakTepa 3KON0MMUYECKUX NPobaeM 1 NyTeN UX peleHMa NoCPeacTBOM METOA0B XMMUM,
3KOJIOrMYECKOro MblWEHUS, YMEHMA PYKOBOACTBOBATLCA UM B MO3HABATE/IbHOM, KOMMYHMKATUBHOM U
COUMANbHOM NpaKTUKe.

METANPEAMETHDIE PE3Y/IbTATbDI

B cocTtaBe MeTanpeaMETHbIX Pe3y/bTaToOB BblAEAAOT 3HAYMMble AN GOPMUPOBAHUA MUPOBO33PEHUA
oblLeHayYHble NOHATUA (3aKOH, TeOpUA, MPUHLMM, TMnoTe3a, GaKT, cucTema, NPoLEcc, SKCNEePUMEHT U
ApYyroe.), KoTopble MCMNOMb3YIOTCA B €CTeCTBEHHO-HAY4YHbIX Y4ebHbIX NpeameTax M MNO3BOAAOT HA
OCHOBE 3HaHMW U3 3TUX NpeameToB GOPMUPOBATL NMPEACTaBAEHNE O LE/IOCTHOM Hay4yHOW KapTuHe
MWpa, U yHMUBEpPCASibHble y4ebHble aencTBMA (NO3HaBaTeNbHbIE, KOMMYHUKATUBHbIE, PEryAATUBHbIE),
KoTopble obecneynBaloT QGOPMUPOBAHME T[OTOBHOCTM K CAaMOCTOATE/IbHOMY TMJ/IaHUPOBAHUIO U
OCYLLEeCTBNEHMIO Y4EOHOM AEATENBHOCTH.

Mo3HaBaTenbHble YHMBEpCa/bHble y4ebHble AeiicTBuA

ba3oBble norMyeckue aencTemn:

YMEHUS UCNONb30BaTb MPUEMbI IOTMYECKOTO MbILWIEHUSA NPU OCBOEHUW 3HAHWI: PACKPbIBATL CMbIC/
XMMUYECKUX NOHATUI (BbIAENATb UX XapaKTepHble NPU3HaKKW, yCTaHaBAMBATb B3aMMOCBA3b C APYTMMU
NOHATUAMM), UCMONb30BATb MOHATUA AN1A OOBACHEHMA OTAE/bHbIX GAKTOB WM SIBAEHWI, BblOUPaTb
OCHOBAHUA W KPUTEPUU AONA KaaccMUKaLMM XUMUYECKMX BELLECTB M XUMWYECKUX pPeakuui,
YCTaHaBAMBATb MPUYMHHO-CNEACTBEHHbIE CBA3U MeXAy OOBEeKTaMW WM3y4YeHMWs, CTPOUTb JIOrMYecKue
paccykaeHua (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHaNorMn), AenaTb BbIBOAbI U 3aKNOUYEHNS;

YMEHWE MPUMEHATb B MpOLeCcce MNO3HaHMA MNOHATMA (MpegMeTHble W MeTanpeameTHble),
CMMBO/IMYECKME (3HAKOBblE) MOZENWN, WCNONb3yeEMble B XWUMUM, NPeobpa3oBbIBaTb LUMPOKO
NPUMeHsieMble B XMMWW MOJAE/bHblE MPEeACTAaBNAEHMA — XMMMUYECKMI 3HAK (CMMBOA 3/1eMeHTa),
XMmuyeckasa Gopmyna 1M ypaBHEHME XMMMYECKOW peaKkumm — Npu peleHun y4yebHO-No3HaBaTeNbHbIX
3334, C YYETOM ITUX MOZE/NbHbIX NMPEeACTaBAEHUIA BbIABAATb M XapaKTepU30BaTb CyLLECTBEHHble
NPU3HaKN U3y4aeMblX OOBEKTOB — XMMMUYECKMX BELLECTB U XMMUYECKUX pPeaKkuuit, BblABAATb obuime
3aKOHOMEPHOCTWN, MPUYUHHO-CNEACTBEHHbIE CBA3M W NPOTMBOPEYMA B M3y4aeMbIX nNpoueccax M
ABNEHUAX.

BasoBble UccnepoBaTesibCckue AeUcTBUA:

YMEHMWE MCMNo/b30BaTb MOCTAB/JEHHbIE BOMPOCHbI B KAYeCTBE WMHCTPYMEHTA MO3HAHMA, a TaKXe B
KayecTBe OCHOBbl A1 GOPMMPOBAHUA TMMNOTE3bl MO NPOBEPKE MNPABWIbHOCTU BbICKA3blBAEMbIX
CYKOEHUI;

npuobpeTeHne onbITa NO NJAAHMPOBAHMIO, OPraHM3ALNKN N NPOBEAEHUIO YYEHUYECKMX IKCNIEPUMEHTOB,
yMeHWe Habnlogatb 3a X04OM MpOLEcca, CaMOCTOATE/NbHO MPOrHO3MpoBaTb €ro pesy/bTar,
dbopmynnposaTb 0606WeHNA U BbIBOAbI MO pe3y/ibTaTaM MPOBEAEHHOTO OMbITa, MCCAEAOBaHUA,
COCTaBAATb OTYET O NpoaenaHHoM paboTe.

Pabota c uHpopmauueit:



yMeHue BblbupaTb, aHanU3nMpoBaTb M MHTEPNPETUPOBaTb MHOOPMALMIO Pa3/IMYHBLIX BUAOB U dopm
npeacTaBAeHUs, NOAyYaeMyto U3 PasHbIX UCTOYHUKOB (Hay4yHO-MONyAsipHas ANTepaTypa XMMUUYECKOro
cogeprkaHus, cnpaBoYHble Nocobusa, pecypcbl MHTEepHETa), KPUTMYECKU OLEHMBATL MPOTUBOPEUNBYLO U
Hef0CTOBEPHYHO MHbOPMALLUIO;
YMeHWe MPUMEHATb pPas/iMyHble MeToZbl W 3anpocbl NpU nNoucke M otbope uHPopmaumm u
COOTBETCTBYIOWMX AaHHbIX, HEobXoAMMbIX AO15 BbINOSHEHMA Y4ebHbIX W MNO3HABaTe/bHbIX 3a4ad
onpegenéHHoro Tuna, npuobpeteHMe onbiTa B 06/1aCTM  UCMNO/b30BaHUA WHOOPMALMOHHO-
KOMMYHMKaATUBHbIX TEXHONOIMIA, OBNAfAEHUE Ky/bTypoi aKTUBHOIO WCMO/Ib30BAHUS pPas/INYHbIX
MOWCKOBbIX CUCTEM, CAMOCTOATENIbHO BbIBUPATb ONTUManbHyo Gopmy npeacTaBaeHna nHdopmaumm m
WMNIOCTPUPOBATL PELlaeMble 33ZayM HEC/IOKHbIMU CXemMamu, Auarpammamu, Apyrumu popmamm
rpaduKkmn n nx KOMbUHaUMaAMu;
YMEHME UCMNONb30BaTb M aHa/M3UMpOBaTb B npouecce y4ebHON U MUccnenoBaTeslbCKOW AeATeNbHOCTU
MHOOPMALUMIO O BAMAHUM MNPOMBbILJIEHHOCTU, CENbCKOr0 XO03SIUCTBA WM TPaHCMNOPTa Ha COCTOAHUE
OKpY»KatoLwen NpupoaHoOI cpeapl.
KommyHUKaTUBHbIe yHUBepcanbHble yuebHble geicTeua:
YMeHMA 3a4aBaTb BONpochl (B xoae Ananora U (Mamn) AMcKyccum) no cyulectsy obcy»Kaaemon Tembl,
dopmynnpoBaTb CBOU NpeanoXKeHUss OTHOCUTENIbHO BbINOJIHEHUA NPEAN0KEHHON 3a4a4K;
YMEHUs MNpeactaBnATb MOJyYeHHble pe3ynbTaTbl MNO3HaBaTe/NbHOW [AEeATEeNbHOCTUM B YCTHbIX W
NMUCbMEHHbIX TEKCTax; AenaTb MPe3eHTaumto pesynbTaToB BbIMONHEHUA XMMMUUYECKOTO 3KCMepUMEHTa
(nabopaTtopHoro onbiTa, nabopaTtopHoi paboTbl MO MCCAEAOBAaHUIO CBOWMCTB BellecTs, yd4ebHoro
NnpoekTa);
YMEHUs y4yebHOro COTpyAHMYECTBa CO CBEPCTHMKAMM B COBMECTHOM MO3HaBaTe/NbHOW U
nccnefoBaTelbCKOM AeATeNbHOCTU MPU PEeLUeHMN BO3HMKaloWmMx nNpobsiem Ha oCHOBe y4yéTa 06LMX
MHTEPECOB W COrNacoBaHMA no3vumun (0bCyKaeHUAa, OBMEH MHEHUAMMW, «MO3rOBble LUTYPMbI»,
KOOpPAMHAUMA COBMECTHbIX OEWCTBUI, onpeaeneHne KpUTepues No OLLEHKe KayecTBa BbIMOJIHEHHOM
paboTbl U apyrue).
PerynatusHble yHUBepcanbHbie yuebHble gencrsma:
YMEHME CaMOCTOATE/NIbHO OnpeaenaTb UenuM AeATeNbHOCTM, MJaHMpPOoBaTb, OCYLWECTBAATD,
KOHTPOIMPOBATb U NPU HEOBXOAMMOCTM KOPPEKTUPOBATL CBOK AeATEe/IbHOCTb, BbibMpaTb Haubonee
3 PeKTMBHbIE CNOCOOLI pelleHus yuebHbIX U No3HaBaTe/IbHbIX 33434, CAMOCTOATE/IbHO COCTaBAATb UK
KOPPEKTUPOBaTb NPeA/IOKEHHbIN afITOPUTM AENCTBUIA NPU BbINOJHEHUW 334aHWUI C Y4ETOM NOYyYEeHMUA
HOBbIX 3HaHWI 06 m3ydyaemblx O6bEKTax — BeLIeCcTBaX W peaKkuusax, OLEeHMBaTb COOTBETCTBUE
MoJly4eHHOro pesysibTaTa 3aABAEHHON Lenn, YyMeHWe MCMO/b30BaTb M aHANM3MPOBATb KOHTEKCTHI,
npeaaaraemble B YCN10BUWN 3aaHUA.
NPEAMETHDIE PE3Y/IbTATbI
B coctaBe npeamMeTHbIX Pes3y/abTaToB MO OCBOEHUIO 06A3aTeNIbHOro CoAep’KaHuA, YCTaHOBEHHOrO
AaHHoN denepanbHoli paboyeld NPOrpamMmmoin, BbIAENAIOT: OCBOEHHbIE O06YyYaloWMMUCA HaydHble
3HaHUA, YMEHUs M cnocobbl aencTsnin, cneumduyeckue gns npegmeTHol obnactn «Xmmua», BUAbI
AeATeNbHOCTU MO NONYyYeHU0 HOBOrO 3HaHMA, ero MHTepnpeTaumMm, NnpeobpasoBaHUIO U NPUMEHEHUIO
B PA3/IMYHbIX YYEOHbIX 1 HOBbIX CUTYaLUAX.
K KoHuUy obyyeHuMa B 8 Knacce npeameTHble pesynbTaTbl Ha 6a30BOM YpPOBHE [O/IKHbI OTpa)KaTb
cbopMUPOBAHHOCTb Y 0ByYatOLLMXCA YMEHWN:
®  PacKpbiBaTb CMbIC/1 OCHOBHbIX XMMMUYECKUX NOHATUIA: aTOM, MONEKYNA, XUMUYECKUIN INEMEHT,
NnpocTtoe BelLecTBO, CJ/IOXKHOE BelLecTBo, CMecb (ogHOpoAHas W HeoAHopoAHas),
Ba/IEHTHOCTb, OTHOCUTE/IbHAA aTOMHasA U MOJIEKYIAPHAA Macca, KOIMYECTBO BELLEeCTBA, MOJb,
MOISipHas macca, MaccoBas A0 XMMUUYECKOTO 3/1IeMeHTa B COeIMHEHUMN, MONAPHbIN 06BbEM,
OKCUA, KWUCAOTa, OCHOBaHME, COJib, 3/EKTPOOTPULLATENbHOCTb, CTENeHb OKUC/IEeHUS,



XMMMYECKas peakuus, KnaccudpuKkauus peakuuii: peakuuum CcoeguHeHusa, peakuuu
Pa3NoXKeHUs, peakLumMn 3aMeLLeHnsA, peakunn obmeHa, 3K30- U SHAOTEPMUYECKME peaKkuuu,
Tennosoi adpPeKkT peakunn, AAPO aTOMa, 3/EKTPOHHbLIN C/ION aToma, aTomHasa opbuTasb,
paanyc aToma, XMMMUYECKas CBA3b, MONAPHAA M HernossapHas KOBaJeHTHas CBfA3b, MOHHas
CBA3b, MOH, KaTMOH, aHWOH, PACTBOP, MACCOBas A0S BewecTBa (NPOUEHTHasA KOHUEHTpaLms)
B PacTBOpE;

WNNIOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMMUUYECKUX MOHATUA U NPUMEHATb 3TU NMOHATUSA
npwv oNMcaHMM BELLECTB U UX NPEBPALLEHN;

MCNO/Ib30BaTb XMMMUYECKYHD CUMMBOJMKY ANA cOCTaBneHus GOpMyn BeELLeCTB M YpaBHEHWN
XMMMUYECKUX PeaKLMIA;

onpeaensTb BaN€HTHOCTb aTOMOB 3/1EMEHTOB B BMHAPHbIX COEANHEHUSX, CTENEHb OKUC/IEHMUA
31eMeHTOB B BMHAPHbIX COeAMHEHMAX, NPUHALIEKHOCTb BELLECTB K ONpeaeEHHOMY Knaccy
coegMHeHMA no dopmynam, BWUL XMMWUYECKOM CBA3SU (KOBaseHTHas W  WOHHaA) B
HeopraHMYeCcKNX CoefNHEHNAX;

packpbiBaTb cmbica [lepuoanyeckoro 3akoHa [. WU. MeHpeneeBa: AEMOHCTPUPOBATb
NOHMMaHWe NepuoanYecKoi 3aBUCUMOCTU CBOMCTB XMMUYECKMX S/IEMEHTOB OT UX MOJIOMKEHMUA
B epuoanyeckoit cucteme, 3aKOHOB COXPAaHEHMA MACCbl BELLECTB, MOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYIAPHOIO Yy4YEeHMA, 3aKOHa ABOragpo;

ONMUCbIBaTb M XapakTepusoBaTb TabanuHyto dopmy Neprnoamyeckoinn cucTeMbl XMMUYECKUX
3/IEMEHTOB: pas/iMyaTb MOHATUA «rnaBHas nogrpynna (A-rpynna)» u «noboyHaa noarpynna
(B-rpynna)», manbie n 6onbluMe nepuogpl, COOTHOCUTbL 0603HaYeHUsA, KOTopble UMEIDTCA B
Tabnunue «lMNepuoamyeckas cuctema XumMudeckux snemeHtos [. W. MeHpeneesa» ¢
YMCNIOBBIMWN XapPaKTEPUCTUKAMM CTPOEHUA aTOMOB XMMWUYECKUX 31EMEHTOB (coCTaB U 3apag,
Aapa, obLiee YNCNO0 INEKTPOHOB U pacnpeaesieHMe UX Mo 3NeKTPOHHbIM C/I0AM);
KnaccuduumpoBaTb XMMWUYECKME 3/IEMEHTbl, HeopraHW4YeckuMe BeLecTBa, XMMUYecKue
peakuum (No YMcy 1 coCTaBy YHaCTBYIOLWMX B PeaKLUKM BELWeCTB, No Tennosomy 3ddekTy);
XapaKTepu3oBaTb (ONMCbIBaTb) 06LLME XMMUYECKME CBOMCTBA BELLECTB Pa3/IMYHbIX K/1accosB,
noaTBep:Kaaa oOnucaHue npUMepamn  MOJIEKYASPHbIX YPaBHEHUA  COOTBETCTBYHOLLUX
XMMUWYECKUX peaKLmit;

NMPOrHO3MpoBaTb CBOMCTBA BELIECTB B 3aBMCMMOCTM OT WX KAYeCTBEHHOro COCTaBa,
BO3MOXHOCTM NPOTEKAHUA XUMUUYECKUX NPEBPALLEHWNI B Pa3/IMUHbIX YCI0BUAX;

BbIYUC/IATb OTHOCUTENbHYIO MOEKYNSPHYIO MU MONAPHYIO MacChbl BELLECTB, MacCOBYIO [10/1t0
XMMMYECKOro 3nemMeHTa no ¢opmysie coeaMHEeHUs, MacCoBYO A0/0 BELLECTBA B PacTBOpE,
NPoOBOAUTb PACUYETbI MO YPaBHEHUIO XMMUUYECKON peakLmu;

NPUMEHATb OCHOBHblE OMepaLuM MbIC/IUTENbHOW [eATeNbHOCTM — aHaiM3 U CUHTE3,
CpaBHeHWe, o00606LieHNe, CcUCTEMATM3AUMIO, KaaccudUKaLMio, BbiSBAEHWE MPUYMHHO-
-CNe[ICTBEHHbIX CBA3EW — A/1A U3y4YeHUA CBOWCTB BELWECTB W XUMWUYECKUX peaKkuui,
€CTeCTBEHHO-Hay4yHble MeToAdbl MO3HaHUA — HabnaeHWe, U3MepeHue, MOAEeNUpPOBaHMUE,
3KCMNEePUMEHT (peanbHbli U MbIC/IEHHBbIN);

cnefoBaTh NpaBM/iaM NOJIb30BaHNUA XMMUYECKOM nocyaon n nabopaTopHbIM 060pyL0BaHNEM,
a TakXe npaBuiam ob6palleHus C BelecTBaMM B COOTBETCTBUMM C MHCTPYKUMAMM MO
BbINONHEHUIO N1A6OPATOPHbIX XMMWUYECKMX ONbITOB MO MNOAYYEHUIO U cobupaHuio
rasoobpasHbix Belects (BogopoZia M KUC/AopoAda), NPUroTOBAEHUIO PacTBOPOB C
onpeaenéHHon MaccoBOW [A0NeN PacTBOPEHHOro BELLeCTBA, MJIAHMPOBATb WM NPOBOAUTH
XMMMUUYECKNE IKCNEPUMEHTLI MO Pacno3HaBaHMUIO PAcTBOPOB LLEAoYe U KMCAOT C NOMOLLbIO
MHAMKATOPOB (akmyc, peHondTanenH, MeTUIopPaHK u gpyrue).



K KoHuy obyuyeHus B 9 Knacce npegmeTHble pesy/bTaTbl HA 6a30BOM YPOBHE AOJIKHbI OTpaxkaTb
cPOPMMPOBAHHOCTb Y OBYYAIOLLIUXCA YMEHWIA:

pacKpbIBaTb CMbIC/ OCHOBHbIX XMMUYECKUX MOHATUIA: XUMUYECKUI 31EMEHT, aTOM, MONEKYNA,
MOH, KaTMOH, aHWOH, MNPOCTOE BELLeCTBO, CNOXHOE  BELLeCTBO, BaNEHTHOCTb,
3NEKTPOOTPMULATENBHOCTD, CTENEHb OKUC/IEHWUS, XMMMUYECKAna Peakums, XMMUYEeCcKan CBA3b,
Tennoso 3pdeKT peakuuu, MOJb, MOAAPHbIN 0BBEM, pPacTBOpP, 3SNEKTPOAUTDI,
HE3NeKTPONTbI, SNEKTPOANTMYECKAA ANCCOLMALMNA, PeaKL MM MOHHOIO 0BMeHa, KaTaansatop,
XMMMYECKOe paBHOBecMe, o06paTMMble UM HeobpaTMMble peakuuu, OKUCAUTENbHO-
BOCCTAHOBUTE/IbHbIE PEAKLMWN, OKUCANTENb, BOCCTAHOBUTENb, OKUCIEHWNE N BOCCTAHOB/IEHME,
annotponus, am¢poTepHOCTb, XMMMYECKan CBA3b (KOBasieHTHasi, MOHHAaA, MeTasiiMyeckas),
KpUCTanAnyeckaa peléTka, Koppo3na MeTanNoB, CMAaBbl, CKOPOCTb XMMMUYECKON peakuum,
npegenbHO JONYCTUMAA KoHUeHTpauma NAK sewectsa;

WNNIOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMMUYECKUX MOHATUA U NPUMEHATb 3TU NMOHATUA
NPV ONUCaHMM BELLECTB U UX NPEBPALLEHNN;

MCNONb30BaTb XMMUYECKYID CMMBOJIMKY ONA COCTaBAeHMA GOpPMyS BEL,ecTB U ypaBHEHWUM
XMMMUYECKUX PEAKLMIA;

onpeaensTb BAaJIEHTHOCTb M CTEMEHb OKUC/AEHUA XMMMYECKUX 3/IEMEHTOB B COEOUHEHUAX
pa3/IYHOro cocTaBa, NPUHALNEKHOCTb BELLECTB K OonpeaenéHHOMY Kaaccy coeAMHEeHUn no
dbopmynam, BWUO, XMMWYECKOW CBA3M  (KOBaneHTHasdA, WOHHAaA, MeTannuyeckasa) B
HeOpPraHMYeCKNX COeaMHEHUAX, 3apsag MOHA MO XMMUYecKol dopmyne, xapakTep cpedbl B
BOZHbIX pPACTBOPAX HEOPraHWYECKUX COEAMHEHUM, TUM  KPUCTA/IMYECKOM  PELUETKM
KOHKPETHOrO BeLLeCTBa;

pacKpbiBaTb cmbicn lNepunoaundeckoro 3akoHa [. M. MeHaeneesa v AeMOHCTPUPOBaTb ero
NOHMMaHME: OMMUCbIBATL M XapaKTepu3oBaTb TabanuHyto dopmy Mepnoamyeckoin cuctembl
XMMUYECKUX 3/1EMEHTOB: Pa3/inyaTb NOHATUA «rnaBHas noarpynna (A-rpynna)» u «noboyHas
noarpynna (b-rpynna)», manoie n 6onblne nepuoabl, COOTHOCUTb 0603HaYeHMA, KOTopble
UMetoTCA B Mepuoamnyeckoin Tabamue, C YMCNOBbIMU XapPaKTePUCTUKAMMU CTPOEHWUS aTOMOB
XMMMWYECKUX 3N1eMEHTOB (COCTaB M 3apag aapa, obliee YMCI0 SNEKTPOHOB U pacrnpeseneHme
MX MO 3/1EKTPOHHBIM C€N0AM), 0BBACHATL 06LME 3aKOHOMEPHOCTU B M3MEHEHMU CBOWCTB
3N1IEMEHTOB U UX COEAMHEHMUI B Npesenax Masblx NepuosoB WM rMaBHbIX NOArPYNMn C y4ETOM
CTPOEHMA NX ATOMOB;

KnaccuduumpoBaTb XMMUYECKME 3/IEMEHTbI, HEOpPraHUMYecKMe BeLecTBa, XUMUYECKMe
peakuumn (Mo YMCAY U COCTaBY y4aCTBYHOLLMX B peaKLMM BELLECTB, NO TenaoBomMy apdeKTy, no
N3MEHEHUIO CTEMNEHEN OKUC/IEHUS XMMUYECKMX 3/IEMEHTOB);

XapaKTepu3oBaTb (onucbiBaTb) obwue M cneunpuyeckme XMMMUYECKME CBOMCTBA MPOCTbIX U
CNOXHbIX BELLeCTB, MNOATBEPXKAAA OMUCaHUE MPUMEPAMU  MOJIEKYAAPHBIX U MOHHbIX
YPaBHEHUI COOTBETCTBYOLLMX XMMUNYECKUX PEaKLUIA;

COCTaB/IATb YPAaBHEHMA SNEKTPONUTUYECKON ANCCOLMALMMN KMCNIOT, LLENOYEN U CONeN, NOHble
M COKpaWwEHHble YypaBHEHUA peaKkuMiA WMOHHOTO OOMeHa, YpaBHEHUA  peakumi,
NoATBEPKAAOWMX CYLLECTBOBAHME TFEHETUYECKOW CBA3M MEXKAY BELLeCTBaMM Pa3INYHbIX
KNaccos;

pacKpbiBaTb  CYWHOCTb  OKUC/AWUTENbHO-BOCCTAHOBUTE/NIbHBIX  peakuMi  MOoCpeacTBOM
COCTaB/IEHUSA 3NIEKTPOHHOIO HanaHca aTUX peakumii;

NMPOrHO3MpoBaTb CBOWCTBA BeLWECTB B 3aBMCMMOCTM OT MX CTPOEHWUS,, BO3MOMKHOCTU
NPOTEKAHUA XMMUYECKUX NPEBPALLEHUI B PA3/IUYHBIX YCIOBUAX;



®  BblYNCNATb OTHOCUTENLHYIO MONEKYIAPHYIO U MOMIAPHYIO MacCbl BELLECTB, MacCOBYIO [0/10
XMMUYECKOro 3neMeHTa no popmyne coeaMHEeHUs, MacCoBYIO A0/0 BellecTBa B pPacTBope,
NPoBOAMUTb PACUYETbI MO YPAaBHEHMIO XMMUYECKOM peakuuu;

e cobnoaaTth NpaBuaa NOAb30BaHMUA XMMMUYECKOW NOoCyaol n nabopaTopHbiMm o60pyaoBaHUEM,
a TaKXe npasBuia O06palleHMs C BewecTBamMM B COOTBETCTBMM C MHCTPYKUMAMM NO
BbINO/JIHEHUIO  N1aBOPATOPHbIX XMMMYECKMX OMbITOB NO MOAYyYeHUID U cobupaHuio
rasaoobpasHbix BellecTs (ammuaKka 1 yrieKkncioro rasa);

® [pOBOAWUTb peakuuu, NOATBEPNKAAOWME KAYECTBEHHbIM COCTaB Pa3/IMYHbIX BELLECTB:
pacno3HaBaTb OMbITHbIM NYTEM Xi0puAa-, bpomuna-, nogma-, KapboHat-, docdaT-, CUANKAT-,
cynbdaT-, TUAPOKCUA-UOHbI, KaTMOHbl aMMOHMS W  WMOHbI  U3y4YEHHbIX METa/oB,
NPUCYTCTBYIOLWME B BOAHbIX PacTBOPax HeopraHMYeCcKMX BeLecTs;

® [PUMEHATb OCHOBHble oOMnepauun MbICAUTENbHON [AeATENbHOCTU — aHaAuM3 U CUHTES3,
CpaBHeHMe, 0606LlieHMe, cMCTeMaTM3aUnto, BbiBEHME MPUUYNHHO-CNEACTBEHHbIX CBA3EN —
ONA U3YYEeHUA CBOMCTB BELLECTB M XMMMYECKMX peaKLuii, ecTeCTBeHHO-HayyHble MeToAbl
NnosHaHus — HabnloaeHue, M3MepeHue, MOAENMPOBAHUE, IKCNEPUMEHT (peasbHbili U
MbIC/IEHHbIN).

CopepkaHue yyebHoro npegmera

8 K/1IACC

MepBOHaYanbHble XMMUYECKUE NOHATUA

MpegmeT XxMmnn. Ponb XMMUN B KU3HW YenoBeKa. XMMMA B CUCTEME HayK. Tena M BewecTsa.
®dun3myeckne CBOMCTBA BeLLECTB. ArperaTHoe COCTOfHMe Bel,ecTB. [MOHATME O MeToAax NO3HAHWUA B
XMMuU. Ynctble BellecTsa U cmecu. Cnocobbl pasaenieHma cmecen.

ATOMbI N MOneKynbl. Xummnyeckne snemeHTbl. CUMBONbI XMMUYECKUX 31eMeHTOB. pocTbie u
CNOXKHble BeLLecTBa. ATOMHO-MONEKYNAPHOE yYeHMe.

Xvmmnyeckaa ¢opmyna. BaneHTHOCTb aTOMOB XMMMYECKMX 3/1€MEHTOB. 3aKOH MNOCTOAHCTBA
coctaBa BewecTB. OTHOCUTeNbHAA aTomMHaAa macca. OTHocUTeNbHAA MOJseKynApHaa macca. Maccosas
0018 XMMUYECKOTO 3/IEMEHTA B COEAUHEHUMN.

Konunyectso Bewectsa. Monb. MonAapHaa macca. B3aumocBA3b KoamyecTBa, Maccbl U yucna
CTPYKTYPHbIX eANHUL, BelecTBa. Pacyétbl o popmyiam XMMUYECKUX COeANHEHU.

dusnyeckne n XMmmMyeckmne ABAeHUA. XMMMYECKAna peakumsa 1 eé NpusHakn. 3aKOH COXPaHeHUA
MaccCbl BellecTB. XMMUYECKME ypaBHeHMA. KnaccuduKauusa XMMUUECKUX peakuui (coeamHeHus,
pa3noKeHus, 3amelLeHuns, obmeHa).

Xumuyeckuii s3kcrnepumeHm:

3HAaKOMCTBO C XMMMYECKOW nocyaoi, npasunamm pabotbl B nabopaTopum M nNpuémamu
obpaleHma c nabopaTopHbIM 060pyAOBaHNEM, U3YYEHUE U ONUCaHUE GUBNYECKUX CBOMCTB 06pasLoB
HeopraHMYecknx BeLLecTB, HabatogeHne ¢usmyecknx (NnaBfeHWe BOCKa, TasHME /bha, pacTMpaHue
caxapa B CTyMKe, KMMNEHWEe U KOHAEHCauua BOAbl) U XMMMYECKUX (ropeHue cBeuu, NpoKannBaHue
MeAHOM NPOBO/IOKKN, B3aMMOAENCTBME Mesla C KUCNOTOW) ABAeHMW, HabawaeHue M onucaHue
NPWU3HAKOB NPOTEKAHWUS XMMUUYECKUX peaKkuuii (pasnoxeHue caxapa, B3aMmMogencTBne CEPHOM KMUCNOTbI
C xnopuaom bapuna, pasnoxeHue ruapokcuaa meam (ll) npu HarpesaHUK, B3aMMoAeNCTBUE Kenesa C
pactBopom coam meau (ll), m3yyeHne cnocoboB pasgeneHnss cmeceir: € MNOMOLLbIO MarHuTa,
dunbTpoBaHUE, BbiNapuBaHue, AUCTUANALMA, XpomaTorpadus, npoBeaeHNe OUUCTKM NOBAPEHHOM COMN,
HabnlogeHWe M onucaHMe pes3y/bTaToB MPOBEAEHUsA OMbiTa, WAMOCTPUPYIOWEro 3aKOH COXpaHeHus
Macchbl, CO34aHue Moienen MoieKy (LapoCcTepKHEeBbIX).

Ba)kHelluMe NpeAcTaBUTE/IM HEOPraHUYECKUX BELL,ecTB



Bo3ayx — cmecb rasos. CoctaB Bo3ayxa. Kucnopos — aneMeHT 1 NpocToe BewecTso. HaxoxaeHue
Kucnopoga B npupoae, OU3MYECKME W XMMUYECKME CBOMCTBA (peakumu ropeHus). Okcuabl.
MpumeHeHne kKucnopoga. Cnocobbl MoayvyeHMA KUcnopoda B nabopaTtopum U NPOMbIWIEHHOCTM.
KpyrosopoT Kucnopoaa B npupoge. O30H — annoTponHaa moanduKkauma Kuciopoaa.

TennoBolt 3dPEKT XMMMYECKOM peakuun, TEPMOXMMMUYECKME YPaBHEHMA, 3K30- U
3HAOTEPMUYECKME peakumu. TONAUBO: Yrofb U MeTaH. 3arpsasHeHue BO3ayxa, YCUeHMe NapHUKOBOTO
adodeKTa, paspyLieHe 030HOBOro CoA.

Bogopon — afieMeHT M NpoCToe BellecTBo. HaxoxaeHne Bogopoda B npupoae, pusmnyeckme u
XMMMUYECKNE CBOWNCTBA, NPUMEHEHME, cnocobbl nonyyeHns. Kucnotel n conu.

MonapHbIi 06bEM razos. PacyéTbl N0 XMMUYECKUM YPaBHEHUAM.

dusnyeckne cBoiictBa BoAbl. Boaa Kak pactBopuTenb. PactBopbl. HacbiweHHble #
HeHacblIlWEeHHble pacTBOpbl. PacTBOpMMOCTb BellecTB B Boge. MaccoBasa Aons Belw,ecTBa B pacTBope.
Xummyeckune ceoictea Boabl. OCHOBaHUA. Ponb pacTBOPOB B NPUPOJE U B KM3HU YenoBeKka. Kpyrosopot
BOAbl B Npupoae. 3arpsasHeHne npupogHbix Bo4. OXpaHa M 04YUCTKA NPUPOAHbIX BOA,.

Knaccudumkaums  HeopraHuyeckux  coeamHeHuit.  Okcuabl.  Knaccudukaumsa  oKkcuaos:
coneobpasyiouime (OCHOBHblE, KUCAOTHble, amdoTepHble) U Heconeobpasyouwme. HomeHKknatypa
OKcnAaoB. PU3nYECKME U XMMUYECKMe CBOMCTBA OKCMAO0B. MNonyyeHne oKkcnaos.

OcHoBaHusA. Knaccndumkauma ocHoBaHMM: WENOYM U HEPACTBOPUMbIE OCHOBAHUA. HomeHKnaTypa
OCHOBaHMN. DU3NYECKUE N XMMUYECKME CBOMCTBA OCHOBAHMN. oayyeHne 0OCHOBaHUA.

Kucnotbl. Knaccudumkauma knucnot. HomeHknatypa Kucnot. Prusmyeckne M Xumuyeckme CBOMCTBA
Kucnot. Pag akTmBHocTn metannos H. H. BeketoBa. MNonyyeHune KMCNoT.

Conn. HomeHknatypa conein. Pusnyeckmne n xummyeckune cBoncTea conei. MNonyyeHme cone.

FeHeTUYecKan CBA3b MeXKAay KnaccamMu HeOpraHMYeCcKUX CoeanHEeHUN.

Xumuyeckuii s3kcnepumeHm:

KayecTBEHHOe onpegeseHne COLEPXKAHUSA KWUC/opoda B BO3Ayxe, MNOJydyeHWe, cobupaHue,
pacno3HaBaHME W W3y4YeHWe CBOWCTB Kuciopoda, HabnwgeHue B3aUMOAENCTBUSA BeLLeCTB C
KUC/IOPOAOM W YC/IOBUA BO3HUKHOBEHUS U MPEKpaleHns ropeHusa (norkapa), O3HaKOMJIeHue C
obpasuamum OKCHMAOB M OMUCAHME WX CBOMCTB, MoJiydyeHue, cobupaHue, pacnosHaBaHWE U U3yYeHue
CBOWCTB BOZOpoOZa (ropeHue), B3aumogelncTBue Bogopoda C okcuaom meam (II) (Bo3moxkHO
MCNosb3oBaHMe BMAEOMATepuasnos), HabnwaeHne o06pasUOB BeLWECTB KoauyectBoOM 1  monb,
nccnefoBaHne ocobeHHOCTEN PacTBOPEHUA BELLECTB C Pa3/IMYHON PacTBOPUMOCTbIO, MPUFOTOBEHME
pacTBOPOB C onpeaenéHHON MaccoBOlM [0Jieli pacTBOPEHHOro BeLLecTBa, B3aMMOJENCTBME BOAbl C
MeTannaMu (HaTpuem M Kanbumem) (BO3MOMKHO WMCMONb30BaHWE BUAEOMaTepuasnos), uccnegosaHue
06pasuoB HeopraHMYecKMX BeLLeCTB pPas3/IMYHbIX KNaccoB, HabnaeHMe W3MEHEHUS OKpPacKu
MHAMKATOPOB B PacTBOpax KUCAOT U LieoYei, M3ydeHue B3aumogencrtema okcuga megun (1) c
pacTBOPOM CEPHOM KUCNOTbl, KWUCAOT C MeTaslaMK, peakumit HeuTpanmsauum, noJjyyeHue
HepaCTBOPUMbIX OCHOBAHWI, BbITECHEHME OAHOro MeTajna APYyrMm M3 pacTBopa COMU, pelieHue
3KCNepMMEHTaNbHbIX 33434 No Teme «BakHenlme Knaccbl HEOPraHNYECKMX COeANUHEHUIN».

MNepuognuecknii 3akoH u Mepuoguueckaa cuctema XMMMUYECKUX 3nemeHTtoB . W.
MeHpeneesa. CtpoeHne atomoB. Xumu4yecKkas csasb. OKMCANUTENIbHO-BOCCTAaHOBUTE/IbHbIE peaKLumn

MepBble MNOMbITKM KnaccUMPUKaALUUU XMMUYECKUX 3/1eMeHTOB. [OHATME O rpynnax CXoAHbIX
3/1eMeHTOB (LLeNoYHble U LWeNoYHO3EeME/NbHbIE MeTasl/ibl, rajfioreHbl, MHEPTHbIe rasbl). INEeMEHTbI,
KOTopble 06pa3yoT ampoTepHble OKCUAbI U TUAPOKCUAbI.

Mepuoanyecknin 3akoH. Mepruoguyeckas cuctema XMmuyeckux sanemeHtos . U. MeHgeneesa.
KopoTkonepuoaHas n ganHHonepuoaHaa ¢opmbl Meproamyeckon cucTeMbl XMMUUECKUX 3nemeHToB [.
N. MeHgeneesa. Mepuroabl u rpynnbl. PU3MYECKMUA CMbICN NOPSAKOBOrO HOMepa, HOMEPOB Neproaa U
rpynnbl 3n1eMeHTa.



CtpoeHune atomos. CocTaB aTomHbIX Agep. M3otonbl. DNeKTpoHbl. CTpoeHWe 3N1eKTPOHHbLIX
obonoyek atomoB nepsblx 20 XMMUYECKMX 31emeHToB Mepuoguuyeckoi cuctemsl . N. MeHaeneesa.
XapaKTepUCTUKA XMMWYECKOTO 3/7eMeHTa Mo ero nosoxeHuto B [lepuoanyeckon cucteme A. W.
MeHrpeneesa.

3aKOHOMEPHOCTU M3MEHEHUA paAuyca aTOMOB XMMWUYECKUX I/IEMEHTOB, META//IMYECKUX WU
HeMeTa/lJINYEeCKMX CBOMCTB MO rpynnam 1 nepuoaam.

3HayeHue MNepuoamyeckoro 3akoHa M lNepnogMyeckon CUCTEMbI XMMUYECKUX 3N1EMEHTOB AAS
pPa3BUTMA HaYKKN U NPakTUKK. [. N. MeHaeneeB — y4EHbIN U rpakaaHUH.

Xumuueckasa cBasb. KoBaseHTHas (nNosnspHas M HenonspHan) cBA3b. INEKTPOOTPMLATENbHOCTb
XMMUYECKUX 31emeHTOoB. MOHHaA cBA3b.

CreneHb oKucneHua. OKUCAUTENBHO--BOCCTAHOBUTE/IbHbIE peaKkuuun. lpoueccbl OKUCAEHUA WU
BocCTaHoBAeHMA. OKUCAUTENN N BOCCTAHOBUTENN.

Xumuyeckuii saKcnepumeHm:

n3yyeHme obpasyoB BELLECTB METAN/IOB U HEMETANN0B, B3aMMOLENCTBME TMAPOKCUAA LIMHKA C
pacTBOpPAMM KUCNOT M LLEIOYEN, NPOBEAEHME OMbITOB, WANIOCTPUPYIOLNX NPUMEPbI OKUCAUTENBHO-
BOCCTAHOBUTE/IbHbIX PeaKUMit (ropeHne, peakumm passioxKeHns, coeguHeHns).

MesxcnpedmemHsbie ceasu

Peanusauma mexnpegMeTHbIX CBA3EN NPU U3YYEHUM XMMMUM B 8 KNacce OCYLLECTBAAETCA yepes
NCNO/Ib30BaHME KaK 0bWMX eCTeCTBEHHO--HaY4YHbIX NOHATUM, TaK U NOHATUM, ABASIOWMXCA CUCTEMHbIMM
ONA OTAENIbHbIX NPeaMEeTOB eCTeCTBEHHO--HAYYHOTO LMKAA.

Obume ecTecTBEHHO--Hay4Hble MNOHATUA: HaydHbld aKT, rMnoTesa, TEOPWsi, 3aKOH, aHanus,
CUHTE3, KnaccudumKauma, NepuognyHocTb, HabalogeHWe, SKCNepPUMEHT, MOAEIMPOBAHNE, U3MEPEHME,
MOJAenNb, ABNEHME.

du3nKa: matepuma, aTOM, 3/IEKTPOH, NPOTOH, HEMTPOH, MOH, HYKAUA, U30TOMbI, PaAMOaKTUBHOCTb,
MOJIEKYNA, S/IEKTPUYECKUI 3apAg, BeL,ecTBO, Teso, 06bEM, arperaTHoe COCTOSHME BeLLecTBa, ras,
du3nYecKkme BeNnMUnHbI, eAMHULLBbI U3MEPEHMA, KOCMOC, NaaHeTbl, 38é3abl, CoNHLE.

Buonorua: potocnHTes, AbixaHue, bBuocdepa.

leorpadpua: aTmocdepa, rmapocdepa, MUHepasbl, FOpPHble MOPOAbl, NOME3Hble WUCKOMaemble,
TONAUBO, BOAHbIE pecypcbl.

9 K/1IACC

BelecTtBO U XMMUYECKaA peakuusa

Mepuogmyeckmin 3akoH. MNepuogmyeckas cuctema XMmuyeckmx anemeHtos . U. MeHaeneesa.
CTpoeHne aToMOB. 3aKOHOMEPHOCTU B WU3MEHEHUWU CBOMCTB XMMWYECKMX 3/EMEHTOB NepBblX TPEX
nepuoaoB, Kanua, KanbUMs U UX COEAMHEHMA B COOTBETCTBMM C MOJIOKEHMEM 3/1EMEHTOB B
Mepunoamyeckon cucteme n CTPOEHNEM UX aTOMOB.

CTpoeHue BeLLecTBa: BUAbl XMMUYECKON CBA3WU. TUMbl KPUCTANIMYECKUX PELLETOK, 3aBUCUMOCTb
CBOWCTB BELWECTBA OT TMMA KPUCTAIZIMYECKOM PELUETKM U BUAA XMMUYECKOM CBA3W.

Knaccudumkaums m HOMEHKNaTypa HeopraHMYecKux BeuwecTB. XMMWUYECKMEe CBOMCTBA BELLECTB,
OTHOCALLUMXCA K  pPas/MYHbIM  K/lacCaM HeOopraHWYeCKUX COeAMHEHWI, TreHeTU4YecKas CBA3b
HEeOpraHM4YeCcKnx BeLLecTs.

Knaccudumkaums XMMUYECKMX peakuuin Mo pasAuyHbiM MpuU3Hakam (Mo 4YuMcay M cocTaBy
YYACTBYIOWMX B peakuuu Bewects, No TennoBomy 3¢deKTy, N0 M3MEHEHWUIO CTENEHEN OKUCIeHUs
XMMUUYECKUX 3/1EMEHTOB, MO 06PAaTUMOCTM, MO Y4YaCTUIO KaTanmsaTopa). DK30- U 3HAOTepMUYEecKue
peakuumn, TepMoXMMmn4ecKme ypaBHeHuA.

MoHATME O CKOPOCTU XMMMUYecKor peakuuun. [oHaTMe 06 ob6paTMmbiXx M HeobpaTUMbIX
XMMUYECKUX peakuuax. MNoHATMEe O roOMOreHHbIX M reTeporeHHbIX peakumax. MoHATMe o KaTanuse.



MoHATME O XMMWMYECKOM paBHoBecuMU. DPAKTOPbI, BAMAIOWME HA CKOPOCTb XMMWMYECKOW peakuuun u
NOIOXKEHNE XMMMUYECKOTO PaBHOBECUS.

OKUC/IUTENbHO-BOCCTAHOBUTE/IbHBIE  PEAKUMKM,  3/IEKTPOHHbIM  6anaHC  OKUCAUTENbHO-
BOCCTAHOBUTENIbHOW peakunn. CocTaBneHne YPaBHEHUN OKUCIUTENBHO--BOCCTAHOBUTE/IbHbIX peaKLmii ¢
MCMO/Ib30BaHNEM METOAA 3/IEKTPOHHOro banaHca.

Teopua 3NeKTPOAUTUYECKON AMCCoUMaLMU. INEKTPONUTbI U HESNEKTPOAUTLI. KaTUOHbI, aHWOHbI.
MexaHM3M AMCCOoUMALMM BELLLECTB C PA3/IMYHbIMKU BUAAMMU XMMUYECKOW cBA3M. CTeneHb guccoumayuu.
CunbHble u cnabble 3NEKTPOAUTLI.

Peakumn unoHHOro obmeHa. YcnoBuA NPOTEKAHUA peakuuih MOHHOro o6bmeHa, MOSHble U
COKpPALLEHHbIE WOHHbIE YpPaBHEHUA peakuuin. CBOWMCTBA KMUCAOT, OCHOBAaHWA M cofelt B CBeTe
npeAcTaBAeHUN 06 3NEeKTPOAUTUYECKON Auccoumaumn. KayecTBeHHble peakuMu Ha MoHbI. [oHATHeE o
rmapoanse conem.

Xumuyeckuli skcnepumeHm:

03HaKOMJ/IEHWE C MOLENAMMN KPUCTA/LIUYECKUX PELIETOK HEOPraHWMYECKMX BELLECTB — METAIIOB U
HemeTannoB (rpaduta M anmasa), C/I0XKHbIX BELLECTB (xnopuaa HaTpua), uccnefsoBaHMe 3aBUCMMOCTU
CKOPOCTM  XMMMUYECKOM  peakuum OT  BO3AENCTBMA  pas3/nyHbIX  aKkTopoB, ucciegoBaHue
3NEKTPONPOBOAHOCTM PaCTBOPOB BELLECTB, MpOLEecca AUCCOLMALMM KUCNOT, LLeNoYen U conew
(BO3MOXKHO MCMONb30BaHWE BMAEO MaTEpPMAsioB), NMPOBEAEHWUE OMbITOB, W/TOCTPUPYIOWNX NMPU3HAKK
NpoTeKaHUA peaKkuuii MOHHOro obmeHa (obpasoBaHMe ocafKa, BblaeseHue rasa, obpasoBaHue BOAbI),
OMbITOB, WIIOCTPUPYIOLLMX MPUMEPbLI OKUCIUTENIbHO-BOCCTAHOBUTE/IbHBIX PEAKLMIA (ropeHue, peaKkLum
pa3fioXKeHUs,, COeAMHEHWs), pPacno3HaBaHWE HEOPraHWYECKUX BELLECTB C MOMOLLbIO KavyeCcTBEHHbIX
peakuunii Ha MOHbI, peLleHne 3KCNePUMEHTa IbHbIX 3a4a4.

HemeTtannbl n ux coeguHeHunn

Obwan xapakTepuctuka ranoreHoB. OCOBEHHOCTU CTPOEHUs aTOMOB, XapaKTepHble CTeMeHu
okucneHus. CTpoeHune n Gp1snyeckme CBOMCTBA NMPOCTbIX BELLLECTB — raioreHoB. XMMUYEeCcKMe CBOMCTBA Ha
npumepe x10pa (B3aMMOLENCTBUE C MeTANNaMM, HEMETANNAMM, Wenodamm). Xnoposogopos. ConsHan
KMC/IOTA, XMMUYECKMEe CBOMCTBa, MOJyYeHWe, npumeHeHue. [leicTBMe X/0pa M X/I0POBOAOPOLA HA
OpraHM3m YyenoBeKa. BaxHelWwne x10puabl U UX HaXOXKAEHWE B MPUPOLE.

Ob6wwan xapaktepuctMka anemeHToB VIA-rpynnbl. OCO6EHHOCTM CTPOEHMA aTOMOB, XapaKTepHble
cTeneHn okucneHus. CTpoeHwe M ¢GU3MYECKMe CBOMCTBA MPOCTbIX BELLECTB — KWUCA0POAA U Cepbl.
AnnoTponHble MoaudMKaLMKM KUCAopoda M cepbl. XMmUYeckue cBoicTBa cepbl. Ceposogopos,
CTpoeHue, pusmyeckme n xsummnyeckmne ceonctea. OKcMabl cepbl Kak NPeacTaBUTENN KUCOTHbIX OKCUA0B.
CepHasA KMCOTa, GU3MYECKME M XMMUYECKME CBOMCTBA (0bLiMe Kak MpeacTaBuTeNs Kaacca KUCAOT U
cneumduyeckme). XMMUMYECKMEe peakLmu, fiexKallme B OCHOBE MPOMbIWAEHHOrO cnocoba nonyvyeHus
CepHOM KUcnoTbl. MpumeHeHUe cepHoW KucnoTbl. CONM CEPHOM KUCAOTbI, Ka4ecTBEHHAA peakuma Ha
cynbdaT-MoH. HaxoxaeHue cepbl 1 eé coeAnHeHUIM B Npupoae. XMMMUYeCcKoe 3arpa3HeHne oKpyKatoLLel
cpeabl COeAMHEHUAMM cepbl (KUCNOTHblE AOMAW, 3arpA3HEeHMe BO3AyXa M BOAOEMOB), cnocobbl ero
npeaoTBpaLLeHUA.

Ob6wan xapakTepucTnka anemeHToB VA-rpynnbl. OCOBEHHOCTU CTPOEHUA aTOMOB, XapaKTepHble
CTeNeHU OKuCNeHuA. A30T, pacnpocTpaHeHwe B npupoge, $pusmMyeckMe U XMMWUYECKME CBOWMCTBA.
KpyroBopoT a3oTa B npupoge. AMMMaK, ero ¢u3nyeckme u XMMWUYECKME CBOWCTBA, MOJIyYEHME U
npumeHeHne. CoNnM aMMOHUA, UX GU3MYECKME U XMMUYECKME CBOWMCTBA, NpumeHeHue. KayecTBeHHan
peakuusa Ha MOHbl aMMOHMA. A30THas KUC/OTa, eé nosiydeHue, GU3nMYEecKMe U XMMUYEeCKMe CBOMCTBA
(obwme Kak npeactaBUTENsA Knacca KUCAOT M crneunduyeckue). Mcnonb3oBaHWe HUTPATOB WM coneit
aMMOHMA B KayecTBe MWHepasbHbIX YAO0OpeHWn. XMMUUYecKoe 3arpsisHeHWe OKpyXKaloweh cpeapl
COeAMHEHMAMM a30Ta (KMUCIOTHble O0XAM, 3arpA3HeHMe BO3Ayxa, Mnoysbl M Bogoémos). Pocdop,
annoTponHble mogudukaumm docdopa, dMsmMyeckne U xmmuyeckme csorctea. Okema dpocdopa (V) u



docdopHasa Kucnorta, dpM3MyYeckne M XMMUYECKME CBOMCTBA, nonyyeHue. Ucnonb3oBaHue ¢pocdaTtos B
KayecTBe MUHEpPANbHbIX YA0OpeHUi.

Obuwan xapaktepuctmka anemeHToB IVA-rpynnbl. OCOBEHHOCTU CTPOEHUA aTOMOB, XapaKTepHble
CTeNneHW OKuUcAeHuA. Yrnepoa, annoTpornHble MoAUOUKAUMKM, pPACNPOCTPaHEHWE B MNpPUPOAE,
dusnyeckme n xummyeckune ceomnctea. Aacopbums. Kpyrosopot yrnepoga B npupoge. OKcuapl yrnepoaa,
nx GU3MYECKME U XMMUYECKME CBOMCTBA, AEMUCTBUE HA KMBbIE OPraHU3Mbl, NOJyYEHME U NPUMEHEHWE.
JKonornyeckne npobaemol, CBA3aHHbIE C OKCMAOM yraepoga (IV), runotesa rnobanbHOro notensieHus
KAMMaTa, NapHUKOBbIN 3GPEKT. YronbHaa KUCNOTA U €€ conun, UX GU3NYECKUE N XMMUYECKME CBOMCTBA,
nosy4yeHme N npumeHeHune. KayectBeHHas peaKkuma Ha KapboHaT-noHbl. Mcnonb3osaHue KapboHaToB B
6bITy, MEAULMHE, MPOMbILIEHHOCTU U CEIbCKOM XO35ACTBE.

MepBoOHaYanbHble MOHATUA 06 OPraHUYECKUX BELLECTBAX KaK O COeAMHEHUAX yrnepoda (MeTaH,
3TaH, 3TUAEH, aUEeTU/EH, 3TAHOA, FMNLEPUH, YKCYCHAA KncnoTa). MpupoaHble MCTOYHWUKK YINeBOAOPOAOB
(yronb, npupoaHbid ras, HedTb), NPOAYKTbl WX nepepaboTKn (6eH3nH), ux ponb B ObITY WU
NPOMbIWAEHHOCTU. MOHATUE O BMONOTMYECKM BaXKHbIX BELLECTBaX: KMpax, benkax, yrnesogax — n mx
PO/IN B }XU3HM YenoBeKa. MaTepranbHOe eANHCTBO OPraHNYECKUX U HEOPTraHUYECKMX COeaUHEHNN.

KpeMHuit, ero ¢pM3MYeckne n XMmMmMYecKnme CBOWMCTBA, MoJydyeHue U npumeHeHue. CoegmHeHuUA
KpemHua B npupoge. Ob6wme npepctasneHna o6 oKecuae Kpemuus (IV) u KpemHueBol KuchaoTe.
CunumKaTbl, X UCMNOb30BaHWE B ObITY, B NPOMbILWAEHHOCTN. BaxHelwme cTpouTenbHbie maTtepuansi:
KepaMuKa, CTeKNo, UuemeHT, 6eToH, XenesobetoH. [lpobnembl 6Ge30NacHOrO WMCNONL30BAHMA
CTPOUTE/IbHbIX MATEPNAJIOB B MOBCEAHEBHOM KU3HU.

Xumuyeckuli skcnepumeHm:

nsyyeHme o06pasuoOB HEOPraHUYECKMX BELLECTB, CBOMCTB CO/MIAHOM KWUCAOTbl, MNpoBefeHue
KAQuyeCTBEHHbIX peaKkuMiA Ha XNopuAa-UoHbl W HabAloAeHMEe NPU3HAKOB WX MNPOTEKaHWsA, OMbIThl,
oTparkawowme ¢usmMyeckMe M XMMWYECKME CBOMCTBA TraJIOFEHOB W UX COEAMHEHUIN (BO3MOXKHO
MCNONb30BaHWE BUAEOMATEPMANoB), O3HaKoM/IeHMe ¢ obpasuamuM xn0puaoB (ranoreHuMaos),
O3HaKomsieHMe Cc obpasuamm cepbl M €€ COegMHEHUSMM  (BO3MOXKHO  WMCMONb30BaHWE
BMAEOMaTEPUANoB), HabaaeHne npouecca obyranMBaHMA caxapa nog, AencTBMeM KOHLEHTPUPOBAHHOM
CEPHOM KMCNOTbl, U3yY4EHUE XMMMUYECKMX CBOWMCTB pa3baBfeHHON CepHOWM KWUCNOTbl, NpoBepeHue
KaQuecTBEHHOW peakuMu Ha cynbdaT-uoH U HabaogeHWe Npu3HaKa e€ NpoTeKaHuA, O3HaKOMIEHWe C
dusmnyeckMumu ceomctBamm asoTa, ¢ochopa U  UX CoeAMHEHUA (BO3MOMKHO WCMOJIb30BaHUE
BMAEOMaTepUanos), obpasuamm asoTHbIX W  GOCHOPHbIX YyA0BpPEeHWUn, nonydeHue, cobupaHue,
pacnosHaBaHWE U U3yYeHMe CBOMCTB aMMMaKa, NPOBEAEHME KaYeCTBEHHbIX PeaKLUMii Ha MOH aMMOHUSA U
bochaT-MoH N M3yyeHUe NPU3HAKOB UX MPOTEKAHWUA, B3aUMOAENCTBME KOHLEHTPUPOBAHHOW a30THOM
KUCNOTbl C Meaplo  (BO3MOMHO  WMCMOJIb30BaHWE  BWAEOMATEPMANIOB), U3ydYeHMe mopenel
KPUCTANNNYECKMX PelETOK anmasa, rpaduta, dynnepeHa, 03HaKOMAEHME C MpoLeccom aacopbumm
PacTBOPEHHbIX BELLECTB aKTUBMPOBAHHbIM YI/IEM U YCTPOIMCTBOM NPOTMBOrasa, NosyyeHue, cobupaHue,
pacnosHaBaHWEe M M3y4yeHWe CBOWCTB YINIEKUCAOrO rasa, MpPOBEAEHME KAYeCTBEHHbIX pPeakuuin Ha
KapboHaT M CUIMKAT-MOHbI U U3yYEeHWe MPU3HAKOB MX MPOTEKAHMA, O3HAKOMJIEHME C NpoayKuuel
CWINKATHOW MPOMBIW/IEHHOCTN, pPELUeHNEe 3SKCMepMMEHTaNbHbIX 33adady no Teme «BakHelwwne
HemeTaN bl U UX COeAUHEHUAY,

Metannbl u Ux coeguHeHuUn

Ob6LWwan xapaKTepuUCTMKa XMMUYECKMX 3/1EMEHTOB — METa/IIOB Ha OCHOBAHUM WUX MONOXEHUA B
Mepurogmyeckon cucteme xmmmyeckux anemeHtos . . MeHaeneeBa n ctpoeHma atomos. CTpoeHue
MeTannoB. MeTannmyeckana CBA3b U METANIMYECKAA KPUCTANIMYECKan PeLléTKa. INEeKTPOXMMUYECKUI
pAn HanpsXeHwin meTannoB. Pusnyeckne M XMMUYECKMe CBOWCTBA MeTannoB. O6wme cnocobbl
nosydeHua metannos. NOHATUE O KOPPO3UM METANN0B, OCHOBHbIE CNOCOObI 3alWMTbl X OT KOPPO3UMU.
Cnnasbl (CTanb, YyryH, AOPaNOMUHUIA, BPOH33a) U NX NPUMEHEHME B BbITY M NPOMbILLIEHHOCTH.



LLlenoyHble meTannbl: nonoxeHue B lepuoanyeckon cucteme XMMUYECKUX anemeHToB M. W.
MeHaeneesa, CTPOEHME UX aTOMOB, HaxoXAeHue B npupoae. Pnsnyeckne U XMmmyeckne cBoncTea (Ha
npumepe HaTpus 1 Kaamsa). OKcuabl U TMAPOKCUAbI HATPUA U Kanus. NpuMeHeHne LWeAoYHbIX MeTanoB
N UX COeUHEHUN.

LLlenoyHosemenbHble METaN/ibl MarHWU M KanbUuMi: NonoxkeHue B lNepuoguyeckon cucteme
XMMMyecknx asnemeHtoB M. WU. MeHgeneeBa, CTPOEHME MX aTOMOB, HAxOXAEHWE B Npupoae.
du3nYeckne U XMMHYECKMe CBOMCTBA MarHus U KanbLuA. BarkHeWlwume coeauHeHUa Kanbums (OKcua,
rmapokcua, conm). EcTKoCcTb Boabl M CNOCODOLI €€ ycTpaHeHus.

AntoMUHMI: nonoxeHne B MNepuoguyeckoi cucteme xmmmyeckmx anemerHtos . N. MeHaeneesa,
CTPOEHME aToMa, HaxoxKaeHue B npupoge. dPuUsMYecKMe U XMMUYECKME CBOWMCTBA aJIlOMUHUS.
AmdoTepHble CBOMCTBA OKCMAA U TMAPOKCMAA aNtOMUHUA.

eneso: nonoxeHue B MNepnoamnyeckon cucteme xmmuuyeckux anemeHtos A. U. MeHaeneesa,
CTPOEHME aTOMa, HaxoXKAeHue B npupoge. duUsMUYeckMe M XMMUYecKMe CBOWMCTBA Kenesa. OKcuAbl,
rmapokcnabl u conu kenesa (l1) u xxenesa (Ill), ux coctas, cBOCTBa U NoAyYeHMe.

Xumuyeckuii skcrnepumeHm:

O3HaKom/ieHMe € 0bpasuamu MeTannoB U CMNaBoB, UX GU3NYECKMMU CBOWCTBAMM, U3yyeHue
pes3ynbTaToOB KOPPO3UW METaNOB (BO3MOXKHO MCMNO/b30BaHWE BUAEOMAaTEPUaNoB), ocobeHHocTeM
B3aMMOAENCTBUA OKCUAA Ka/bLMA U HaTpuA C BOAOW (BO3MOXKHO MCMOJIb30BaHWE BUAEOMATEPUANoB),
nccnefloBaHMEe CBOMCTB KECTKOM BoAbl, MNpoLEecca rOPeHUa XKefesa B Kucnopoge (BO3MOMKHO
MCNO/Ib30BaHWE BUAEOMATEPMANOB), NMPU3HAKOB NPOTEKAHWUA KAYeCTBEHHbIX PeaKLMiA Ha MOHbI: MarHus,
KanbumaA, aNtoMMHUA, LUMHKA, Kenesa (l1) n xkenesa (1), megm (1), HabnoageHne 1 onMcaHne NpPoLEeccos
OKpawuBaHWA NAaMeHM WOHAaMM HaTpuA, Kaaums W Kanbuus  (BO3MOMHO  WCMONb30BaHWE
BMAEOMaTEPMANoB), uccnegoBaHme ameoTepPHbIX CBOMCTB MTMAPOKCUAA allOMUHUA U TMAPOKCMAA LMHKA,
pelleHme 3KCnepMMeHTasbHbIX 3a4a4 No Teme «BaxHelwne meTanibl U X COeANHEHUAY.

Xumua u oKpyrKarouiasa cpeaa

Bewectea M maTepuanbl B MNOBCEAHEBHOM XMW3HM 4enoBeKa. besonacHoe WcNonb3oBaHue
BELLECTB U XMMUYECKUX peaKLmii B bbITy. NepBas NOMOLLb NPU XMMUYECKUX OXKOTax U OTPaBEHUSX.

XMMMUECKoe 3arpasHeHWe OKpy:Kalolwein cpedbl (NpeaenbHaa A[ONYCTMMas KOHLEHTpauua
BelecTs, ganee — MAK). Posb xumnn B peLieHnn sKON0OTMYECKUX Npobiem.

Xumuyeckuii s3kcnepumeHm:

n3ydyeHune o6pasLOB MaTepranos (CTEKO, CNAaBbl METANOB, NOJIMMEPHbIE MaTepuabl).

MesxcnpedmemHsbie cea3u

Peanunsaums mexxnpeamMeTHbIX CBS3eM NPU U3YYEHUM XMMMU B 9 Knacce OCyLLecTBAAeTcA yepes
NCNO/Ib30BaHME KaK 06LNX eCcTeCTBEHHO-HaYUYHbIX NOHATUM, TaK U NOHATUN, ABAAIOLLIMXCA CUCTEMHbBIMM
ON5 OTAENIbHbIX NPeaMeTOB eCTECTBEHHO--Hay4YHOTO LMKAA.

Ob6wme ecTeCcTBEHHO-Hay4Hble MOHATMA: Hay4yHbld (aKT, rMnoTesa, 3aKOH, Teopws, aHanus,
CUHTe3, KnaccuduKaums, NepmMoanyHoOCTb, HabaloaeHWe, SKCNepPUMEHT, MOAENMPOBaHNE, U3MEPEHME,
MOZeNb, ABNIEHWE, MAaPHUKOBbBIN 3PDEKT, TEXHONOIUA, MaTepuanbl.

dur3mKa: matepus, aTOM, 3N1EKTPOH, MPOTOH, HEUTPOH, NOH, HYKANA, U30TOMbI, PaAMOaKTUBHOCTD,
MOJIEKYNA, 3NEKTPUYECKUI 3apsan, MNPOBOAHWKM, NOAYNPOBOAHUKW, AOUINEKTPUKM, (OTOINEMEHT,
BellecTBo, Teno, O06bEM, arperaTHoe COCTOAHME BellecTsBa, ra3, pPacTBOp, PaCTBOPUMOCTb,
KpUCTannuyeckas pelweéTka, cnnaBbl, PU3NYECKME BEJIMYUHbLI, eAUHULI M3MEPEHUS, KOCMUYECKOE
NPOCTPAHCTBO, NsaHeTbl, 38é34bl, CoNHuUe.

Buonorua: d¢otocuHTEs, pAbixaHMe, OWochepa, IKOCMCTEMA, MUHepasbHble yaobpeHus,
MUWKPO3/IEMEHTbI, MaKPO3/1EMEHTbI, MUTaTe/IbHble BeLlecTsa.

leorpaduma: atmocdepa, ruapocdepa, MUHEpPaANbl, rOpHble NOPOAbI, MOSE3Hble WMCKOMaemsble,

TONAUBO, BOAHbIE Pecypcbl.



KaneHpapHo-TemaTUyecKoe nIaHMpoOBaHUe

8 Knacc
Nen/n HanmeHoBaHMe TeMbl ypOKa JaTta
nposeaeHuA
YpOKa no
nnaHy
1. BBOAHbIN MHCTPYKTaXK No Tb npu paboTe B KabuHeTe xumuun. Mpeamet 5.09
Xumuu. Belecrsa
2. CocTtaB 1 cTpoeHue BeLwecTs 8.09
3. MpeBpaweHna sewecTs. Pob XMMUK B XKMU3HM YesloBeKa. 12.09
4, MpakTnyeckas pabota Ne 1 «lMpasuna paboTbl B nabopatopmm 1 npuémsl | 15.09
obpalleHuna c 1abopaTopHbiM 060pya0BaHNEMY
5. Mepnogmnyeckaa cuctema xmummyeckux asnementos .M. MeHgeneesa. 19.09
3HaKN XMMUYECKUX SN1eMEHTOB
6. OTHOCKTEIbHbIE aTOMHAA U MOJIEKYAAPHAA maccbl. PacyeTHble 3agaun no | 22.09
XMMU4Yeckon popmyne
7. OcHoBHble cBeAeHMA 0 CTPoeHMN atomoB. CoCcTaB aTOMOB. 26.09
8. M30oTonbl 29.09
9. CTpoeHue aNeKTPOHHbIX 060104EK aTOMOB. 3.10
10. Mepnogmnyeckaa cuctema xmummyeckux anementos . U. MeHaeneesa n 6.10
CTPOEHMe aTOMOB
11. MoHbI. MOHHaA xummnyeckasn cBasb. 10.10
12. KoBaneHTHaA HenonAapHaa cBA3b. 13.10
13. KoBaneHTHaa nonApHaA cBA3b. 17.10
14. MeTannanyeckaa xummyeckasa cBasb. 14.10
15. O606LLeHME N cUCTEMATM3ALMA 3HAHUI N0 Teme: K ATOMbl XMMUYECKNX 24.10
3/1IeMEHTOB»
16. KoHTponbHana paboTa Nel no teme: « ATOMblI XMMUYECKMUX 3N1EMEHTOBY 27.10
17. AMmopdHbIe U KpUCTanaMYecKne BellecTBa. Kpuctanamyeckmne peweTkm 7.11
18. CreneHb OKUCNEHUA 10.11
19. YpokK-ynparkHeHne no Teme «CTteneHb OKUCNEHUAN 14.11
20. Xnmmueckasa peakums 17.11
21. 3aKOH COXpaHeHMA MACCbl BELWECTB. XMMUYECKME YPABHEHNA 21.11
22. Knaccudukaumsa XMMUYECKMX peaKkumii (coegMHeHUA, pasfioKeHun) 24.11
23. Knaccudurkaumsa XuMmnyeckmx peakumii (3amelleHmsa, obmeHa) 28.11
24. Tunbl XMMUYECKNX peaKkuunii Ha Npumepe CBOMCTB BOAbI 1.12
25. Knaccndmkauma HeopraHMYeCKUX BELLECTB 5.12
26. MpocTble BewecTsa — MeTaNbl. 8.12
27. MpocTble BewecTsa -HemeTanNbl. AnnoTponua. Bosgyx — cmech rasos. 12.12
Cocras BO3ayxa.
28. dusnyeckne n XMmuyeckune CBOIMCTBa KMCopoaa (peakunmn oKUcneHus, 15.12
ropetHue). MNoHaTMe 06 oKkcnaax
29. Cnocobbl Noly4eHns KMcaopoaa B NabopaTtopmm 1 NPOMbILLAEHHOCTMU. 19.12
MpumeHeHWe Kucnopoaa
30. TennoBoi apPeKT XMMNYECKON peakLumn, MOHATUE O TEPMOXMMUYECKOM 22.12
YPaBHEHWUU, IK30- U SHAOTEPMUYECKUX PeAKLUAX
31. Boaopoa — anemeHT 1 NpPoCToe BeLLecTBo. HaxoxaeHue B npupoae 26.12
32. dusnyeckne n xummnyeckune ceoictea Bogopoaa. NpumeHeHne sogopoaa | 29.12




33. Cnocobbl nonyvyeHns Bogopoaa B nabopatopum 9.01

34, MpakTnyeckana pabota Ne2, 3 no Teme «lMonyyeHne n cobmpaHue 12.01
KMcnopoza v BoAOpOAa, U3y4eHME UX CBOMCTBY

35. Konnyectso Bewecrsa. Monb. MonAapHasa macca. 16.01

36. MonspHbIn 06bEM ra3oB. 3aKoH ABoragpo 19.01

37. PeweHune 3agay no teme: « MonsipHbIN 06BEM ra3oB, KOIMYECTBO 23.01
BeLecTear.

38. BbluncneHua KoanyecTsa, Macchbl BelecTBa No ypaBHEHNAM Xxummyeckux | 26.01
peakumm

39. BbluncneHna o6bEMOB ra3oB Mo YpaBHEHMIO PeaKLU MM Ha OCHOBE 3aKOHa 30.01
O06BHEMHbIX OTHOLLEHMWI ra308B

40. O606LeHMe U cucTeMaTM3aumMaA 3HaHUI No Teme: «MpocTble BelecTea» 2.02

41. KoHTposbHaa pabota Ne2 no teme: «Knaccudumkauma XuMmnyeckmx 6.02
peakuuin.lpocTble BewecTsa»

42. BarkHelwue Knaccobl 6BUHapHbIX coegmnHeHnin. OKcmapl. 9.02

43, OcHoBaHus. MoHATME 06 MHAMKaTOpax 13.02

44, Kucnotebl. 16.02

45. Conu. 20.02

46. CoctassieHne dopmyn conen. 27.02

47. O606ueHMe K cucTemaTm3auma 3HaHUM no Teme «CoeanHeHUe 1.03
XUMUYECKUX 3/1EMEHTOB»

48. YucTble BeLwLecTsa U cMmecu. 5.03

49. Bopa Kak pacTtBopuTtenb. HacblWweHHble 1 HEHACbILWEeHHbIe PacTBOpbLI. 12.03

50. MaccoBas 4019 KOMNOHEHTOB B CMECH. 15.03

51. PelieHne 3aga4y Ha HaxoXKAeHMe MaccoBOM M 06beMHOM Aoan 19.03
KOMMOHEHTOB CMeCH.

52. MpaKkTuuyeckas pabota Ne 4,5 no Teme «PasgeneHune cmeceli (Ha npumepe | 22.03
OYUCTKM NOBapeHHoM conn». MpUroToBieHMe PacTBOPOB C
onpeaenéHHo MaccoBoit foNei PpaCTBOPEHHOTO BELLECTBA»

53. Kucnotbl, nx KnaccuouKkaums. 2.04

54. CBOWICTBa KMCNOT. 5.04

55. OcHoBaHMA, Ux KnaccuduKkaumsa. 9.04

56. CBoWicTBa OCHOBaHUIA. 12.04

57. OKcuabl, X KnaccndpuKkaums . 16.04

58. MonyyeHne N XMMMUYecKkne CBOMCTBA KMCOTHbIX, OCHOBHbIX U 19.04
am@pOoTepHbIX OKCUA0B

59. Conu, ux knaccudumkauma 23.04

60. Conun, ux cBoucCTBa. 26.04

61. leHeTUYeCcKui psag MeTanioB 30.04

62. leHeTUYecKui pag HeMeTannos. 3.05

63. OKNCANTENbHO-BOCCTAHOBUTE IbHbIE peakumn. OKUCAUTenn n 7.05
BOCCTAaHOBUTENN

64. .YnpakHeHua B cocTaBieHun OBP meToa0M 3/1eKTpoHHOro 6anaHca 10.05

65. MpakTuyeckan pabota Ne 6. PeleHne skcnepmmeHTanbHbIX 3a4a4 No 14.05
Teme «OCHOBHbIE KNAacCbl HEOPFAaHNYECKUX COEANHEHUIA»

66. KoHTponbHan paboTa Ne3 no teme "OCHOBHbIE K/acCbl HEOPraHUYECKUX 17.05
coenHeHUn"

67. XapaKTepucTMKa XMMMYECKOro 3ieMeHTa Mo ero NOA0XKEHUIo B 21.05

MNepunoamnyeckon cucteme . . MeHgeneesa
68. 3Ha4yeHue MMeprogmnyecKoro 3akoHa 4NA Pa3BUTUA HAYKKU U NpaKkTuKkK. 4. | 24.05

N. MeHaeneeB — y4yéHbli, neaaror v rpaxkaaHuH




9 Knacc

Ne m\n HavmeHoBaHMe TeMbl ypOKa JaTta
nposeneHun
YpOKa no naaHy

1. XapaKTepucTnKa XMMMUYECKOro snemeHTa Ha OCHOBaHUN ero 6.09
nonoxeHua B NCX3 4. U. MeHaeneesa

2. AmboTepHbIe OKCUAbI N TMAPOKCUAbI. 8.09

3. Meproamyecknin 3akoH. MNeproamyeckas cMCTEMA XMMUYECKUX 13.09
anemenToB . N. MeHgeneeBa

4, 3aKOHOMEpPHOCTUN B UISMEHEHUM CBOUCTB XMMNYECKMX 3/1IEMEHTOB 15.09
nepBbIX TPEX Nepnoaos

5. Knaccnomkauma n HoMeHKNaTypa HEOPraHMYECKMX BELLECTB 20.09

6. BuAbl XMUYECKOM CBA3M U TUMbl KPUCTAN/IMYECKUX PELUETOK 22.09

7. Knaccudumkauma XmuMmnYeckmx peakLmn No pasiMyHbiM NPU3HaKam 27.09

8. MoHATUE O CKOPOCTU XMMMYECKON peakummn. NOHATME O FOMOTeHHbIX 29.09
M reTeporeHHbIX peakumnax

9. MoHATNE 0 XMMMYecKom paBHoBecn. DaKTopbI, BAUAIOLLME Ha 4.10
CKOPOCTb XMMUYECKOM peaKLLUn 1 NOJIOKEHNE XMMUNYECKOTO
paBHoBecuA

10. OKUCNNTENbHO-BOCCTAHOBUTEbHbIE PeaKLmK 6.10

11. Teopua aNeKTpPoAUTUYECKoN auccoumaummn. CunbHble 1 cnabble 11.10
3NEeKTPONUTbI

12. Peakuun noHHoro obmeHa. MoHATUE O rMApPOAU3e CoNnen 13.10

13. MpaKTnyeckas paboTta No 1. «PewieHne skcnepumMeHTaIbHbIX 3a434» 18.10

14. KoHTponbHasa paboTa Nel no Teme 20.10

15. O6wan xapaKTepncTMKa HEMeTaN0B 25.10

16. Boaopoga. 27.10

17. O6wan xapaKTepncTnUKa ranoreHoB. XMMMYecKkme CBOMCTBA Ha 8.11
npumepe xnopa

18. Xnoposogopoa. ConAaHaa KNCA0Ta, XMMUYECKME CBOMCTBA, 10.11
nosiy4yeHne, NpMMeHeHme

19. BbluMCNeHNs NO YyPaBHEHUAM XMMUYECKUX PeaKLMi, eCIN OANH U3 15.11
peareHTOB AaH B U3bbITKe

20. O6uwasn xapaKtepuctTuKa anemeHTos VIA-rpynnbl 17.11

21. Kucnopoga. 22.11

22. Cepa. 24.11

23. CepoBogopogs, cTpoeHue, PUsnyeckme n XMMmM4eckne CBOMCTBA 29.11

24, Okcugpl cepbl (IV) u (VI). 1.12

25. CepHada KMCNOTa KaK 3N1eKTPOSIUT U ee CONun 6.12

26. CepHasa KMCNOTa Kak okucamntenb. NonyyeHue n npumeHeHue 8.12
CEPHOM KUCNOTbI.

27. BbluMcneHne maccoBon 40U BbIXO4a NPOAYKTa peakLumm 13.12

28. O6uwasn xapaKTepncTuKa anemeHTos VA-rpynnbl. A3oT 15.12

29. Ammuak 20.12

30. Conn ammoHmA 22.12

31. OKkcuapl a3oTa 27.12

32. A30THAA KMCNOTA KaK 3/IEKTPONT 29.12

33. A30THaA KNCNOTA KaK OKUC/INTENb, €€ NONYyYEeHUE 10.01

34. Ncnonb3oBaHWe HUTPATOB M CONE aMMOHMA B KavecTee 12.01

MWHEepPanbHbIX yA406peHMIt. XMMMYECKoe 3arpsasHeHne oKpyKatoLLen




cpeabl coeanHeHUnAMU a30Ta

35. docdop. 17.01
36. OcHoBHble coegnHeHna pocdpopa. PochopHble yaobpeHus 19.01
37. Yrnepog, 24.01
38. Okcunapl yrnepoga 26.01
39. YronbHaa KMCnoTa u ee conn. NepBoHayanbHble NOHATUA 06 31.01
OpraHWYeCKUX BELLECTBaX KaK O COeANHEHMUAX yrnepoaa
40. KpemHuit n ero coegnHeHus 2.02
41. CununkaTHaA NPOMbILWAEHHOCTb 7.02
42. MpaKTnyeckas pabota Ne2 «lMonyyeHune, cobupaHune m 9.02
pacno3HaBaHue rasos»
43. MpaKTnyeckas paboTta Ne 3. PelleHune skcnepumeHTanbHbIX 33434 no | 14.02
Teme «BarkHelLwne HeMeTaN bl U UX COEAUHEHUAN
44, 0O606LeHNe U cucTeMaTM3aLMA 3HaHUI No Teme «HemeTannbi» 16.02
45, KoHTposibHas paboTa N23 no Teme «BaxkHellwMe HemeTa bl U UX 21.02
coeauHeHna»
46. 0O6uWan xapaKTepmuCcTUKa XMMUYECKUX 3JIEMEHTOB — METa/I/I0B. 28.02
®ur3myeckne CBOMCTBA META/NOB
a7. XrMuyeckue cBOMCTBa META/INIOB. DNEKTPOXUMUYECKUI pas, 1.03
HanpAXeHU MeTannos
48. O6uwme cnocobbl nonyyeHusa meTannos. Cnaasbl 6.03
49. lNoHATME 0 KOPPO3UKN MeTannoB 13.03
50. LLlenoyHble meTanbl 15.03
51. OKcuapbl  rmapoKcmMabl HATPUA N Kanuma 20.03
52. LLlenoyHo3emenbHblie MeTaNbl. 22.03
53. BakHelwne coeguHEHNA KabLUma 3.04
54. MEcTKoCTb BoAbl M cnocobbl eé yCcTpaHeHus 5.04
55. ANOMUHUI 10.04
56. AmdoTepHble CBONCTBa OKCUAA U FTMAPOKCMAA 12.04
57. Keneso 17.04
58. Okcugpl, rmgpokcngbl U conu xkenesa (l1) u »kenesa (1) 19.04
59. MpaKTnyeckas paboTta Ne 4. PeleHne aKcnepuMMeHTanbHbIX 3aga4 no | 24.04
Teme «BarkHelLwKne meTanibl U NX coeguHEHNA»
60. PeweHue pacyeTHbIX 3aga4no Teme «MeTannblibl» 26.04
61. 0606ueHne U cucTemaTmMsaLmna 3HaAHUI No Teme «MeTannbli» 1.05
62. KoHTponbHana paboTa Ne3 no Teme «BarkHellune meTtannbl U Ux 3.05
coeMHEHNAY
63. BewiectBa U maTepuasbl B NOBCEAHEBHOM XU3HWN Ye0BEKA 8.05
64. Xnmuyeckoe 3arpAsHeHMe OKpyKaloLLen cpeabl 10.05
65. Posib XMWK B peLIeHUN 3KONOTUYECKMX Npobaem 15.05
66. 0606ueHne 1 cucTtemaTu3auma 3HaHWM 3HaHKMIA no Teme «Bewectso | 17.05
N XMMWYECKME peaKkLumn»
67. 0606lLeHNe U cUcTeMaTM3aLMA 3HaHUI No Teme «HemeTtannbl n nx 22.05
coeMHEHNAY
68. 06obueHne n cuctemaTnsaums 3HaHU no teme «MeTtannbl U UX 24.05
cpeauHeHna»
OBLLEE 68
KONMYECTBO
YACOB NO

MPOrPAMME







