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I. TOACHUTENBbHAA 3AMUCKA

Pabouas nporpamma y4yebHoro npeameta (ganee PIIYI) «®uaunka» Ha ypoBHe
OCHOBHOro obuero obpasoBaHunsa ans 7 — 9 KnaccoB COCTaBNeHa Ha OCHOBE:

1) dPenepanbHOro rocyfapcTtBeHHOro obpasoBaTeNibHOro cTaHaapTa
OCHOBHOro ob6uwero o6pasoBaHuA, YyTBepxaeHHoro [lpukazom MuHucTepcTBa
obpasoBaHna un Haykm Poccuinckon Pepepaumm ot 17.12.2010 r. Ne 1897 (c
N3MEeHeHNsaAMU, BHeCeHHbIMK [lpukazom MuHUCTepcTBa NpocBeLleHnss Poccuninckom
depepaumm ot 18.05.2023 r. Ne 370 "O6 yrtBepxoeHun deageparnbHON

obpa3soBaTenbHoON nporpaMmmsl OCHOBHOIO obLwero obpasoBaHus"
(3apernctpuposaHHoro 12.07.2023 r. Ne 74223);
2) NMpumepHOM OCHOBHOM oOGpasoBaTenibHOM MpPorpaMmmMbl OCHOBHOIO

obwero obpasoBaHuss, 0JoOpeHHOW  pelwleHnem  depepanbHOro  y4yebHo-
MeToAMYecKoro obbeauHeHna no obwemy obpasoBaHuio ([MpoTokon 3acepaHus
depepanbHoro y4ebHo-mMeToan4eckoro obbeauHeHuss nNo obuiemy obpasoBaHuO OT
14.04.2023 r. Ne 1/23);

3) Mopsigok paspabotkm u cTpyktypa PIIYI BbligepxaHbl B CTPOrom
cooTBeTCTBUM C TpeboBaHuamn [lonoxeHns o paboyen nporpamme y4ebHOro
npegmeTta (ProC) MbOY «OOLL» a. [leHncoska.

Paboyass nporpamma y4yebHOro npegmetra «XuMusa»  peanuadyeTcs C
ncnonb3oBaHMeM y4yebHO-MeToau4veckoro Kommnnekta «Xumus, 8-9», aBTop
O.C.NabpuensiH, pekomeHgoBaHHOro MuHUCTepcTBOM o0Opa3oBaHMs WU HayKu
Poccunckon ®efepaunn K ncnonb3oBaHuo B 0bpasoBaTenbHOM npoLecce.

Lienu nsyvyeHmnsa xumun:

dopmMmpoBaHMEe  UHTENNEKTyarnbHO  pa3BUTOM  JIMYHOCTMU, roTOBOW K
camoobpa3oBaHuO, COTPYOAHUYECTBY, CaMOCTOSATENIbHOMY MPUHATUIO  PELUEHUN,
cnocobHoM aganTMpoBaTbCH K ObICTPO MEHSIOLLUMCSH YCITOBUSAM XU3HU;

— HanpaBneHHOCTb 00y4yeHns Ha cuctemaTnyeckoe npmodieHne oby4varowmxes K
CaMOCTOATENbHOM MO3HaBaTENbHOMW AEATENbHOCTM, HAy4YHbIM MeTodam MO3HaHUS,
POPMMPYIOLLIMM MOTUBALIMIO N pa3BUTUE CMOCOOHOCTEN K XUMUN;

— obecneyeHne ycrnoBuin, cnocobCTByOWMX MNpuobpeTeHnto obyyarowmmmncs
onbiTa pa3HoobpasHoM AeATENbHOCTU, MO3HAHUSA U CAMOMNO3HAHUS, KINOYEBbIX HAaBLIKOB
(KroYeBbIX KOMMNETEHLUMI), UMEIOLLMX YHUBEPCASbHOE 3HaYeHne AN pasfnyHbiX BUAOB
AEATENbHOCTMY;

— opmumpoBaHne obwen  PyHKUMOHANbHOM W €CTEeCTBEHHO-Hay4yHOW
rPamMOTHOCTN, B TOM YUCNE YMEHUA OOBACHATbL U OLEHMBaTb SBNEHUS OKPYXatoLero
MUpa, UCNONb3ya 3HAHWUS U OMbIT, MOMTYYEHHbIE NPU U3YYEHUU XUMUWU, NMPUMEHATb UX
npv peweHnn npobnem B NOBCEOHEBHOM XMU3HW U TPYAOBOW AEATENbHOCTH;

— opmupoBaHne y obydaromMXCa FYMaAHUCTUYECKMX OTHOLUEHUW, MOHUMaHMUS
LEeHHOCTN XMMWYECKMX 3HaHWW [[nsi BblpabOTKM 3KOMOrMyeckn uenecoobpasHoro
nosefeHus B ObITy 1 TPyOOBOW OEeATENBHOCTU B LENSAX COXPaHEHNA CBOEro 340POBbS U
OKpy>arLLleun NnpupoaHoOn cpeabl;

— pasBuTME MOTMBaUUM K OOYYeHUto, CnoCcOBHOCTENM K CaMOKOHTPOM U
CaMOBOCMUTaHMIO Ha OCHOBE YCBOEHMSsI ObLLeYenoBeYEeCKNX LLEHHOCTEN, FOTOBHOCTM K
OCO3HaHHOMY BbIBOPY NPOUIIA U HaNpPaBNEeHHOCTU AanbHenwero obyyeHus.

Y4ebHbIn npegMeT « XMMKsi» Kak YacTb npeameTHon obnactn « EctecTBeHHO-
Hay4Hble NpeaMeTbl» U3y4aeTcsa Ha YPOBHE OCHOBHOMO obLiero obpasoBaHus B
KayecTBe 0bsi3aTenbHoro npeameTa B 8 — 9 knaccax.

HopmaTtuBHbIn cpok peanusauumn PI1YI Ha ypoBHe OCHOBHOro obLuero
obpasoBaHusa cocTtaBnseT 2 roga. Obuiee KONMYecTBO y4ebHbIX YacoB Ha M3y4YeHue
yyebHoro npeameTa «Pusmka» B 8 — 9 knaccax coctasnsieT 136 4acos.

PacnpedeneHue yqe6Hle 4yacoe rno Kinaccam



Knaccbl HenenbHoe KonunyectBo KonunyectBo 4YacoB
pacnpegeneHue y4yebHbIX Heaenb no rogam obyyeHus
y4ebBHbIX YacoB

9 knacc 2 34 68

Mimoeo: 68

[I. TMTAHUPYEMBbIE PE3YJIbTATbl OCBOEHUA YYEBHOIO NPEAMETA
«XUMUA»

JINYHOCTHBbLIE PE3YJIbTATDI

JInyHOCTHbIE pe3ynbTaThl OCBOEHMSI NPOrpamMMbl OCHOBHOIO 06Lero o6pa3oBaHus
AocTuraloTcs B Xode O0OydyeHus XumMuM B eAuHCTBE Y4ebHOW M BOCMUTaTENbHOM
AEeATeNIbHOCTU B COOTBETCTBUU C TPaAULNOHHBIMU POCCUNCKUMU COLMOKYNbTYPHBLIMU U
[AYXOBHO-HPaBCTBEHHbIMW  LIEHHOCTAMU, MNPUHATBIMM B obliecTBe npaBunamn u
HOpMamMu NoBeAeHWA M CnOCOBCTBYIOT MpoLeccaMm CaMOMO3HaHUS, CaMOpPa3BUTUS U
coumanmsaunm oby4aroLmxcs.

JInyHOCTHBbIE pesynbTaThbl oTpaxarT rOTOBHOCTb obyyvatoLmxcs
PYKOBOACTBOBATLCA CUCTEMOW MO3UTUBHBLIX LIEHHOCTHbIX OpPUeHTauun M paclumpeHue
onblTa AeaATeNbHOCTU Ha €€ OCHOBE, B TOM YMCIie B YacTu:

1) naTpnMoTUYECKOro BOCNUTAHUA:

LEHHOCTHOIO OTHOLUEHUSI K OTEeYEeCTBEHHOMY KYNbTYpPHOMY, WUCTOPUYECKOMY W
Hay4YHOMY Hacneauio, NOHMMaHUSA 3HAYEHNS XUMNYECKON HaYKN B XXM3HU COBPEMEHHOIO
obuwectBa, CcnocobHOCTM BrageTb [LOOCTOBEPHOM MHGOPMauMen O nepenoBbixX
AOCTUXKEHUAX N OTKPbITUAX MUPOBOWN Y OTEYECTBEHHOM XUMWUKN, 3aUHTEPECOBAHHOCTU B
Hay4HbIX 3HaHMAX 006 yCTponcTBe Mmpa 1 o6LecTBa;

2) rpaxkxgaHCKoro BOCNUTaHus:

npeacraBneHns o0 coyunanbHbIX HOpMax 1 nNpaBunax MeXIMYHOCTHbBIX OTHOLLEHUI
B KONMeKTMBe, KOMMYHUKATUBHOW KOMMETEHTHOCTU B OOLLECTBEHHO MOMEe3HOM,
yyebHonccnegoBaTenbCKoM, TBOPHECKOM M APYrMX BUAax OeATENbHOCTU, FOTOBHOCTM K
pasHoObpas3HOM  COBMECTHOW  [eATeNbHOCTU  NpW  BbIMNOMHEHUMM  Y4YeOHbIX,
no3HaBaTesbHbIX 3a4a4, BbINOMHEHNN XMMUYECKMX AKCNEPUMEHTOB, CO34aHUN YY4EOHbIX
NPOEKTOB, CTPEeMIeHUs K B3aMMOMOHMMAaHWIO W B3aMMOMOMOLLM B Mpouecce 39TOM
y4yebHON AesATenbHOCTM, FTOTOBHOCTM OLEHMBATbL CBOE MOBEAEHME W MOCTYMKU CBOUX
TOBapuLeNn C MNO3ULMM HPABCTBEHHbIX W MPaBOBblX HOPM C YYETOM OCO3HaHMUSA
nocneacTeum NOCTYMNKOB;

3) LLeHHOCTU Hay4YHOro NO3HaHUA:

MUPOBO33pEHYECKMEe NpeaCcTaBNeHnss O BellecTBe U XUMMUYECKOW peakuuu,
COOTBETCTBYIOLLUNE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTaBrSIOLINE OCHOBY
ANS NOHUMAHUSA CYLLUHOCTW HAY4YHOW KapTWHbI MuUpa, npeacTtaBneHnst 06 OCHOBHbIX
3aKOHOMEPHOCTAX pa3BUTUS NPUPOAbI, B3aMMOCBA3SX YenloBeKka C NPUPOLAHON Cpeaon,
O PO XMMUU B NO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

no3HaBaTeslbHble MOTMBbI, HamnpaBfieHHble Ha MNOSlyYeHUe HOBbIX 3HaHWWA Mo
XUMUN, Heobxogumble ONA OOBbACHEHWA HabngaeMblX MPOLECCOB U SBIIEHUN,
no3HaBaTesIbHOM, MHPOPMALMOHHOM U YMTATESTIbCKOW KYIbTypbl, B TOM YMCIl€ HaBbIKOB
CaMOCTOATENbHON paboTbl C  Yy4ebHbIMM TeKCcTamu, CApPaBOYHOW nNUTEpaTypown,
AOCTYMHbIMU TEXHUYECKUMU cpeacTBaMu MHPOPMAaLIMOHHBIX TEXHOMNOMHN,

WHTEepeCc K OOy4eHMI0 U NO3HaHMI, IBO3HATENbHOCTb, [OTOBHOCTb U
CNocoBHOCTb K camoobpas3oBaHMIO, MPOEKTHOW N UCCrefoBaTeNbCKON AeATENbHOCTH, K
OCO3HaHHOMY BblIOOPY HanpaBNEeHHOCTU U YPOBHS 0By4eHus B AarbHENLLEM;

4) oopMupoBaHUS KynbTypbl 340POBbA:

OCO3HaHMe LIEHHOCTU XXWU3HWU, OTBETCTBEHHOIO OTHOLLUEHUS K CBOEMY 340pPOBbLIO,
YCTaHOBKM Ha 340pOBbIN 00pas XM3HWU, OCO3HaHWE NOCNeaCTBUIA N HENPUATUE BPeOHbIX
npmBbldek (ynoTpebneHnsa ankoronsd, HapKOTMKOB, KypeHus), HeobxoammocTu
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cobntogeHnsa npasun 6e3onacHoOCTV Npu obpalleHnn ¢ XMMUYECKUMMX BeLecTBamMun B
ObITY U peanbHOW XN3HMU;

5) TpyAOBOro BOCNUTaHUA:

MHTEpeC K MpakTUYEeCKOMY M3Y4eHUIo npodpeccnin U Tpyaa pasfuvyHoro poaa,
yBaXXeHMe K Tpyay M pesynbTatam TpyaoBOW OEATENbHOCTU, B TOM YMCfe Ha OCHOBE
NPUMEHEHNS NMpPeaMETHbIX 3HaHWW MO XUMUU, OCO3HaHHbLIN BbIOOP WMHAMBUAOYANBHON
TpaekTopum nNpoaosmKeHMss obpas3oBaHUA C  YY4ETOM JIMYHOCTHBIX WHTEPECOB MU
CMOCOBHOCTU K XUMUK, OOLLECTBEHHBIX MHTEPECOB M MNOTPEBHOCTEN, YCNEeLIHOW
npodeccuoHanbHOM OeATEeNbHOCTU M pasBUTUS HEOOXOOMMbIX YMEHWUA, FOTOBHOCTb
aganTupoBaTbCs B NpogeccruoHarnbHom cpeae;

6) 3KONOrM4ecKkoro BOCNUTaHus:

9KOMornyeckn LenecoobpasHoe OTHOLLEHME K NPUPOoLEe KakK UCTOYHUKY KU3HWU Ha
3emne, ocHOBe €€ CyLlecTBOBaHMWS, NMOHMMaHWE LIEHHOCTM 300pOBOro u 6esonacHoro
obpasa >KWU3HW, OTBETCTBEHHOE OTHOWeHWEe K COBCTBEHHOMY (U3NYECKOMY U
NMCUXMYECKOMY 3[0POBbK, OCO3HaHME LEHHOCTU cobniogeHnss npasun 6e3onacHoro
nosefeHus Npy paboTe C BewecTBaMu, a Takke B CUTyauusax, yrpoxarLmx 300p0oBbo
N XKU3HU Noaen;

CMOCOBHOCTN MNPUMEHATb 3HaHWUA, MNoriydYaemMble MNpU U3YYEHUU XUMUKU, AnS
pelleHna 3aday, CBSI3aHHbIX C OKpYXawwen NpupoaHON cpeaon, ANs MOBbILEHUS
YPOBHS 3KOMOrMYeCKOn KyrnbTypbl, OCO3HAHWUA rNobanbHOro xapakrepa 3KONornyeckmx
npobnem wn nytel UX peleHnMs NOCPeacTBOM METOO0B XUMUKM, 3KONMOTrM4eCcKoro
MbILUMIEHNS], YMEHNS PYKOBOACTBOBATLCS UM B MO3HaBAaTENIbHOW, KOMMYHUKATUBHOW U
coumanbHOW NpakTuKe.

METAMNPEOMETHbIE PE3YJIbTATDI

B coctaBe wMeTanpeaMeTHbIX pe3ynbTaToB BbIAENSAT 3Ha4YuMble  ONs
dopMUPOBaHUA MUPOBO33PEHNSA OOLLIEHAyYHble MOHATUSA (3aKOH, Teopusi, NPUHLUMN,
rmnoTtesa, akT, cuctema, nNpoLecc, IKCNEePUMEHT 1 ApYroe.), KOTOpble UCMOMNb3YKTCS B
€CTECTBEHHO-HaYy4HbIX Y4eOHbIX npegMeTax M MO3BONAT Ha OCHOBE 3HAHWUN U3 3TUX
npeamMeToB (opMupoBaTtb MpenCTaBfieHNne O LeNIOCTHOM Hay4yHOW KapTuHe mupa, U
yHUBepcanbHble  y4yeOHble  OencTBuUS  (Mo3HaBaTeflbHble,  KOMMYHUKaTUBHbIE,
perynsaTuBHbIe), koTopble  obecneuvmBaldT  OpPMUPOBAHME  TFOTOBHOCTU K
CaMOCTOATENbHOMY MIIaHNUPOBAHUIO U OCYLLECTBNEHUIO y4ebHON OesaATenbHOCTH.

NMo3HaBaTenbHble YHUBeEpcasibHble y4eOHble AeNCTBUSs

BasoBble nornyeckue oencTBus:

YMEHNSA MCMONb30BaTh NMPUEMbI TOrMYECKOTO MbILLIIEHUS MPU OCBOEHUN 3HAHWUN:
packpbliBaTb CMbICST XMMWYECKMX MOHATUMA (BbIOENATb WX XapakTepHble MNpU3Haku,
yCTaHaBnMBaTb B3aUMOCBS3b C APYrMMWU MOHATUAMM), MUCNOMb30BaTb MOHATUS ONA
00OBbSACHEHNA OTAENbHbIX PAaKTOB U SABMNEHUN, BblOMpaTb OCHOBAHUS U KpUTepuu Ons
Knaccudukaumm XUMUYECKUX BewecTB U XUMWUYECKMX peakuun, YycTaHaBnuBaTb
NPUYNHHO-CIIEACTBEHHbIE CBA3N Mexay obbekTaMyn U3yvyeHusi, CTPOUTb Fornveckue
paccyxneHus (MHAYKTMBHblE, OeOYKTUBHbIE, NO aHanoruun), Aenatb BbIBOAbl U
3aKIYEHNS;

yMEHWe TMpUMEHATb B Mpouecce MO3HaHUA MOHATUA  (MpeaMeTHble U
MeTanpegMeTHble), CUMBOJSIMYECKNE (3HAKOBbIE) MOLENW, UCMONb3yeEMblE B XUMUM,
npeobpasoBbiBaTh LUMPOKO MPUMEHSIEMbIE B XMMUM MOAEfNbHble NpeAcTaBneHns —
XUMUYECKMA 3HaK (CMMBOM 3nemeHTa), XuMmumyeckass opmyna W ypaBHEHue
XMMWYECKOW peakLmn — Npu pelleHun y4ebHo-no3HaBaTerbHbIX 3a4a4, C Y4ETOM ITUX
MOZESbHbIX NPeaCcTaBfieHUN BbISBIIATb U XapakTepu3oBaTb CYLECTBEHHbIE MPU3HAKM
n3ydaemblX OOBLEKTOB — XMMWUYECKUX BELLECTB U XMMUYECKUX peakuuin, BbISBNATb
obwme 3aKOHOMEPHOCTW, MNPUYMHHO-CNEACTBEHHbIE CBA3M UM NPOTUBOPEYNs B
n3y4aeMblx npoLeccax n ABreHusX.



Ba3oBble uccnepoBaTenbckue AENCTBUA:

YMEHWEe WNCMNoNb30oBaTb [MOCTaBIIEHHbIE BOMPOCbI B KayeCTBe WHCTPYMEHTa
MO3HaHMSA, a Takke B KayeCTBe OCHOBbl AN (POpMUPOBaAHMSA rMNOTE3bl NO NPOBEPKE
NPaBUbHOCTU BbICKa3blBaeMbIX CYXXOEHUN;

npuobpeteHMe onbiTa MO NMAHMPOBAHUIO, OpraHM3auuMm W NPOBEAEHMUIO
YYEHUYECKNX  OKCMEepUMEHTOB, yMeHuMe Habnogate 3a  xogoM  npouecca,
CaMOCTOATENbHO MNPOrHO3MpoBaTb €ro pesynbtar, ¢GopMynupoBaTtb 0606LWEHNA ©
BbIBOAbI MO pe3ynbTaTamM NPOBEAEHHOro OnbITa, UCCReAOBaHUSA, COCTaBMATb OTYET O
npoaenaHHon pabdore.

Pa6oTa ¢ nicgpopmaumen:

yMeHne BblIOMpaTb, aHanuManpoBaTb W  MHTEpPNpPeTupoBaTb WHOpMaLuto
pasnuyHbIX BMAOB M POPM MpeAcTaBfeHus, Mony4yaeMyld U3 pasHbIX WUCTOYHWKOB
(Hay4Ho-MonynsapHas nuTepatypa XUMUYECKOro COAepKaHusi, CnpaBo4YHble nocobus,
pecypcbl WHTepHeTa), KPpUTUYECKN OUEHMBaTb MNPOTUBOPEYMBYIO U HEOOCTOBEPHYH
NHopMaLnIo;

YMEHWEe MNPUMEHATb pasfuyHble MeToAbl M 3anpocbl Mpu noucke u otbope
NHOpPMaLMN N COOTBETCTBYIOLLNX AAHHbIX, HEOOXOANMbIX AN BbINOSIHEHUST Y4E€OHbIX 1
no3HaBaTesNbHbIX 3aJad onpefenéHHoro Tuna, npuobpeTeHne onbiTa B obnactu
MCNONb30BaHMA  MHAOPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOMOIMK,  OBRageHue
KyNbTYypOW akTUBHOIO MUCNOJSIb30BaHMS pasfNYHbIX MOMCKOBbIX CUCTEM, CAMOCTOATENBHO
BblOMpaTb OnTMMarnbHyl0 OpMYy NpencTaBneHust MHopmauun n MNNICTPUpoBaTh
pelwaemMble 3a4ayn HECrnOXHbIMW CXeMamu, guarpammamu, Apyrumu  dopmamu
rpadukn n nx KOMBUHaLMSMU;

yMEHMe Ucnonb3oBaTtb W aHanuauMpoBaTb B npouecce  yyebHoOM U
nccnenoBaTenbCkOM  AEATENbHOCTM WMHOPMaUUIo O BAUSIHUM  MPOMBbILLIIEHHOCTH,
CEJSIbCKOro X034ncTBa U TpaHCNopTa Ha COCTOSIHME OKpYXXatoLLen NpMpoaHON cpeabl.

KoMMyHuMKaTUBHbIEe YyHUBEpPCanbHble Y4eOHble AeCTBUS:

yMEeHUsi 3agaBaTb BOMpOCHl (B xoge amanora v (Mnn) AUCKYCCUM) MO CYLLECTBY
obcyxgaemon TeMbl, hopmMynMpoBaTb CBOM NPEASIOXKEHNA OTHOCUTENBHO BbINOSTHEHNS
npeanoXeHHoM 3agayu;

YMEHNA NpefCcTaBnsATb NOMyYeHHblE pe3ynbTaThl NO3HaBaTENbHOW AEATENbHOCTU
B YCTHbIX M MUCbMEHHbIX TEKCTax; AenaTb Mpe3eHTauuio pesynbTaToB BbIMOMHEHUS
XUMUYECKOro 3KCnepumeHTa (nabopatopHoro onbiTa, nabopaTopHoW paboTbl MO
nccnegoBaHMio CBOMCTB BELLECTB, y4eOHOro npoekTa);

yMeHna  yd4ebHOro coOTpyaHM4YecTBa CO CBEpPCTHMKAMM B COBMECTHOM
no3HaBaTeNbHOM M MCCrefoBaTENbCKOW AEATENbHOCTM NPU peLleHMM BO3HUKAKLLNX
npobnem Ha ocHoBe y4€Ta OBLUMX UHTEPECOB U COrnacoBaHWs No3nuun (obcyxaeHus,
OOMEH MHEHMSIMU, «MO3rOoBble LUTYPMbI», KOOPAWHAUMS COBMECTHbIX [OENCTBUN,
onpegeneHne KpUTepmeB No OLEHKE KadecTBa BbINONIHEHHOW paboTbl 1 Apyrue).

PerynaTtuBHble yHUBepcarbHble y4eOHble [eNCTBUA:

YMEHWE CaMOCTOATENbHO Onpeaensatb uenn OeATenbHOCTU, NNaHupoBaTh,
OCYLLIeCTBNATb, KOHTPONMPOBaTb W NpPU HEOBXOAMMOCTM KOPPEKTUPOBaTb CBOIO
AEeATenbHOCTb, BblbupaTb Hambonee adpdpekTMBHbIE CNOCOObLI pelleHnst y4ebHbIX U
nos3HaBaTeNbHbIX 3ada4y, CaMOCTOATESNIbHO COCTaBMATb WU KOPPEKTMpOBaTb
NnpeanoXeHHbIN anroputM OeNUCTBUA NMPU BbINONHEHUU 3aaHUN C YYETOM MONyYeHUs
HOBbIX 3HaHMM 06 wu3ydaemblx OOBEKTax — BellecTBax W peakuusix, oueHuBaTb
COOTBETCTBME MONYYEHHOro pesynbTata 3asiBIEHHON Lenu, yMeHue MCnonb3oBaTb U
aHanuampoBaTb KOHTEKCTbI, NpeanaraeMble B YCNOBUM 3aaHuUMN.

NMPEOAMETHbIE PE3YJIbTATDI
B cocTtaBe npegMeTHbIX pe3ynbTaToB MO OCBOEHUIO 0653aTeNbHOr0 coaepXXaHus,
YCTaHOBIIEHHOIO AaHHOW heaepanbHon paboyern NporpaMmon, BblAENAT: OCBOEHHbIE
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oby4yarLLMMMCA HaydHble 3HAHWS, YMEHUS U cnocobbl AEUCTBUIA, cneumdpuyeckme ans
npegmMeTHoOn obnactn «XuMmusy, BUAblI AEATENbHOCTU MO NOSyYEeHU HOBOIO 3HaHWS,
€ro UHTepnpeTauun, NpeobpasoBaHUO U NPUMEHEHMIO B Pa3fMYHbIX Y4EOHbIX U HOBbIX
CUTyaumsx.

K koHUy oby4yeHuss B 9 knacce npeaMeTHble pes3ynbTaTbl Ha 6a30BOM ypoBHe
[OIMKHbI OTpaXaTb CPOPMUPOBAHHOCTL Y 0ByYaloLLMXCS YMEHWIA:

packpbiBaTb CMbICIST OCHOBHbIX XUMWUYECKUX MOHATUM: XUMUYECKUNA IIIEMEHT,
aToM, MOrneKkyna, WOH, KaTWOH, aHWOH, MNPOCTOe BeLLeCTBO, CIIOXHOe
BELLECTBO, BaNeHTHOCTb, 9NEeKTPOOTPULATENBHOCTb, CTEMNEHb OKUCMEHUS,
XUMUYECKas peakuns, XMMnyeckasi CBssb, TEMNSIOBON ahdEKT peakumn, Morsb,
MONSAPHbIN 00BbEM, pacTtBop, ANEKTPONnTHI, HEeaNEeKTPOnuTHI,
ANEeKTpoNuTUYECKas Amccoumaums, peakumm WOHHOro obmeHa, kaTtanmsaTtop,
XMMUYECKOE  paBHOBecHe, obpaTMmble W HeobpaTuMmble  peakuuu,
OKUCNUTESTbHO-BOCCTAHOBUTENbHbIE peakuuu, OKUCIUTENb, BOCCTAHOBUTESb,
OKUCNEHNE W BOCCTAHOBMIEHME, annoTponusi, aMmgOTEPHOCTb, XMMUYECKas
CBA3b (KOBaneHTHas, MOHHad, MeTannuyeckas), Kpuctannumyeckas peLuéTka,
KOppo3usi MeTasnsioB, crnfasbl, CKOPOCTb XMMWYECKOW peakuuu, npeaenbHo
ponyctumas koHueHTpauus MNAK sewecTsa;

UNACTPUPOBATh B3aMMOCBS3b OCHOBHbBIX XMMUYECKMX NMOHATUN U NPUMEHATb
3TN NOHATUSA NPU ONUCAHUN BELLLECTB U UX NPeBpaLLEeHUN;

NCnonb30BaTb XMMUYECKYD CUMBOSMKY OS151 COCTaBMeHUss opMyn BELLECTB U
YpaBHEHNN XUMUYECKUX peaKLni;

onpefensTs BaneHTHOCTb U CTEMEHb OKUCIEHUS XUMUYECKUX 3MEMEHTOB B
COeQVHEHUsIX  pasfIM4HOro  coCTaBa, MNPUHALMNEXHOCTb  BewectB K
onpenenéHHoMy Knaccy coeguvHeHun rno cpopmynam, BUO XMMUYECKOW CBA3U
(koBaneHTHad, MOHHas, MeTannMyeckasl) B HeOopraHU4Yeckux COeOUHEHUSIX,
3apsi4 MOHa No XMMUYECKOW hopMyrne, xapakTep cpefbl B BOAHbIX pacTBopax
HeopraHM4Yeckux CoefuHEHUN, TUM KPUCTaNSIMYECKON PELUETKM KOHKPETHOro
BELLECTBA;

packpbiBaTb cMmbicn  [lepuognyeckoro 3akoHa [. W. Mengeneesa un
AEMOHCTPMPOBATh €ro NOHMMaHNE: ONUCbIBATb N XapaKTepu3oBaTb TabNNYHYLO
dopmy [Mepnogmyeckon CUCTEMbI XUMUYECKUX JMEMEHTOB: pasnuyaTb
NoHATUS «rnaBHas noarpynna (A-rpynna)» un «noboyHas nogrpynna (b-
rpynna)», manbsle n 6onbline nepuoabl, COOTHOCUTL OB03HAYEHUHA, KOTOpbIEe
UMEKTC B nepuogumyeckon Tabnuue, C 4YUCMOBBIMU XapakTepucTukamm
CTPOEHUA aTOMOB XMMUYECKUX 3MEMEHTOB (CocTaB W 3apsag sapa, obuiee
4YNCIO ANEKTPOHOB U pacnpeneneHne nx no ANeKTPOHHbIM CrosiM), 06 BbACHATb
oOLme 3aKOHOMEPHOCTN B UBMEHEHUN CBOUCTB 3fIEMEHTOB N UX COEANHEHNN B
npegenax manbiX NepuosoB W NaBHbLIX NOArpPynn C Y4ETOM CTPOEHUS UX
aTOMOB;

KnaccuuumpoBatb XUMUYECKNE SNEMEHTbI, HEOpraHndeckme BeLLeCTBa,
XMMUYECKME peakumm (MO YMCNy 1 COCTaBy y4acTBYHOLMX B peakunn BELLECTB,
no TensoBoMy 3eKTy, N0 U3MEHEHUID CTENEHEN OKUCIEHUS XUMUYECKMX
3MIEMEHTOB);

Xapaktepu3oBatb (onucbiBaTb) oOwWuMe un crneumduyeckne XMMmmdeckme
CBOMCTBA MPOCTbIX U CNOXHbIX BELLECTB, NOATBEPXKAASA ONMcaHne npumMmepamu
MONEKYNSAPHbIX N NOHHBIX YPaBHEHUIN COOTBETCTBYHOLLMX XMMUYECKUX PEAKLINNA;
COCTaBIIATb YPaABHEHUSA ANEKTPONUTUYECKON ANCcounaumm KUCNoT, Wwenovem u
conen, NONHblE W COKpalWEHHble YpaBHEHWUS peakumi WMOHHOro obmeHa,
YPaBHEHUNSA peakuui, NoATBEPXKAAIOLWMNX CYLLIECTBOBAHNE rEHETUYECKOWN CBA3U
MeXay BellecTBamMu pasfnunyHbIX KNaccos;



e packpblBaTb CYLLIHOCTb OKUCIIUTENbHO-BOCCTAHOBUTESNbHBIX  peakumi
NOCPeACTBOM COCTaBMNEHUs 3NeKTPOHHOro 6anaHca aTnx peakuun;

e [POrHO3MpOBaTb CBOMCTBA BeLeCTB B 3aBUCUMOCTM OT WX CTPOEHMS,
BO3MOXXHOCTU MPOTEKAHUSA XMMUYECKUX NPEBPALLEHUI B PA3NINYHbLIX YCMOBUSX;

e BblYUCNATb OTHOCUTESBbHYID MOSMEKYNIAPHYIO U MOJSISIPHYK0 MaccCbl BeLLecTB,
MacCOBYHO OO XMMUYECKOro afieMeHTa no popmyrne coeguHeHUs, MacCoBYHO
AOMo BellecTBa B pacTBoOpe, NPOBOANTL PACYEThl MO YPaBHEHUIO XMMUYECKOM
peakuuu;

e cobniogaTtb npasuna NoNb3oBaHUS XMMUYECKOW MOCyAor M nabopaTopHbIM
obopygoBaHueMm, a Takke npaBuna obpalleHns C BewecTBamu B
COOTBETCTBUN C UHCTPYKLUMAMMU MO BbIMNOMHEHUIO NabopaTOpHbIX XMMUYECKNX
OMbITOB MO MOMy4YeHU0 N cobupaHuio razoobpasHbiX BeLlecTB (amMmuaka u
YrNeKncnoro rasa);

e MPOBOAUTb peakuun, NOATBEPXAAaloLiMe KayeCTBEHHbIM COCTaB pPasfuyHbIX
BELLEeCTB: pacno3HaBaTb OMbITHbIM MNyTéM Xxnopua-, Gpomuna-, woama-,
kapboHaT-, doccaTt-, cunukat-, cynbdaT-, TMOPOKCUL-UOHbI, KaTUOHbI
aMMOHMS U MOHbl WU3YYEHHbIX MeTanmnoB, MNPUCYTCTBYKOLLME B BOAHbIX
pacTBOpax HeOpraHN4YeCcknX BeLLeCTB;

e PUMEHATb OCHOBHbIE OMnepauun MbICIIUTESNTbHOW OEeATEeNbHOCTU — aHanus u
CVHTE3, CpaBHeHue, 0000LeHne, cuctematmsauumio, BbISIBieHWE MPUYUHHO-
CNeACTBEHHbIX CBA3eW — AN U3YyYeHWsi CBOWCTB BeLLeCTB U XMMUYECKUX
peakunn, ecTeCTBEeHHO-Hay4Hble MeTOoAbl MNOo3HaHus — HabnoaeHuve,
n3mepeHue, MoaenMpoBaHue, SKCNepUMeHT (peanbHbl U MbICTIEHHBIN).

. COOEP>XAHUE YYEBHOIO NPEOMETA
9 KITACC

BewecTBO U XMMMYeCcKan peakums

Mepuognyecknin 3akoH. Neprnognyeckas cuctema xummdeckmx anementos [. U.
MeHgeneea. CTpoeHne aTomMoB. 3aKOHOMEPHOCTU B U3MEHEHUN CBONCTB XMMUYECKUX
3NEMEHTOB NEPBbLIX TPEX NEPNOOOB, Kanus, Kanbums U UX COeAUHEHNA B COOTBETCTBUMU
C NONOXeHMeM anemMeHToB B eprnognyeckon cucteme n CTpoeHMeEM Nx aTOMOB.

CTpoeHue BewecTBa: BUabl XMMUYECKOW CBA3W. TUMbl KPUCTANNNYECKNX PELLETOK,
3aBMCMMOCTb CBOWCTB BelWecTBa OT Tuna KpuUcTanindeckom pewweTkn u Buaa
XMMUYECKOWN CBA3MN.

Knaccudpuvkauma u  HOMeEHKNaTypa HeopraHuyecknx BewecTB. XUMuYeckue
CBOMCTBA BELLUECTB, OTHOCALWMXCA K pPas3nuMyHbIM Kraccam HeopraHn4ecKmnx
COeMHEHUN, FeHeTnYecKasi CBSA3b HEOPraHNYEeCKMUX BELLECTB.

Knaccudpumkaumsa XMMuUYeckux peakumin no pasnuyHbiM npuaHakam (no 4Yucny u
COCTaBYy Yy4acCTBYIOLINX B peakumn BewlecTs, No TensioBoMy adpdekTy, N0 U3MEHEHMIO
CTEMEHEN OKUCIIEHUS XMMWYECKMX SNIEMEHTOB, MO 0OpPaTMMOCTWU, MO Y4acTuio
KaTtanuaaTtopa). OK30- 1 d3HOOTEPMMYECKME PeaKLNN, TEPMOXUMNYECKNE YPABHEHMWS.

MoHATME O CKOPOCTM XMMHUYecKoW peakumn. [loHATne o6 obpaTumbiX K
HeobpaTUMbIX XUMUYECKMX peakuusx. [MTOHATME O TOMOrFEHHbIX W TFeTEepPOreHHbIX
peakumax. lNoHaTMe o kaTanuse. [lOHATME O XUMMWYECKOM paBHoBecuU. PakTopsbl,
BINMSOLLNE HA CKOPOCTb XMMNYECKOM peakumn 1 NONOXEHNE XMMNYECKOro paBHOBECUS.

OKncnnTenbHO-BOCCTAHOBUTESbHbIE peakuun, 3N1EKTPOHHbIN 6anaHc
OKMCNUTENBbHO-BOCCTAHOBUTENbHOW peakunn. CocTaBneHne ypaBHEHUN OKUCTIUTENBHO-
BOCCTAHOBUTESbHbIX peakLumii C UCNoNb30BaHNEM METOAa ANEKTPOHHOro 6anaHca.

Teopnsa anNeKkTpoONUTUYECKOM Auccounaumn. INEKTPOnUTbl U HEINEKTPONUTLI.
KaTnoHbl, aHmoHbl. MexaHuam guccoumaumm BeWecTB C  pasfvMyHbIMA - BUOAMM
Xnmmnyeckon cesasn. CteneHb anccoumaumn. CunbHble 1 cnadble 3NeKTPOoNuThbI.



Peakumn noHHOro obmeHa. YCrnoBusA NpOTEKaHUA peakuuMi MOHHOro obMeHa,
NOJSIHbIE U COKPaLLEHHbIE NOHHbIE YpaBHEHNSA peakumin. CBOMCTBA KUCIOT, OCHOBaHUMI U
conen B cBeTe NpeactaBrieHn o6 anekTponuTuieckon auccoumauun. KayectBeHHble
peakunn Ha NoHBbI. [1oHATME O rnaponnae conen.

XumMu4yecKul 3KcnepumMeHm:

O3HaKOMIIEHWe C MOAENsaAMU KPUCTanfIMYecKMx peLeTok HeopraHU4ecKnx
BELLEeCTB — MeTajyioB W HeMmeTannoB (rpacduta W anmasa), CrOXHbIX BeLllecTB
(xnopupa HaTpus), uccrnegoBaHMe 3aBUCUMMOCTU CKOPOCTU XMMWYECKOW peakumum OT
BO30ENCTBUS pasfiMyHbIX PaKkTOpOB, UCCreoBaHME 3NeKTPONpPOBOAHOCTM PacTBOPOB
BeLlecTB, npouecca guccounauun KACMOT, LWernoyen un  conen  (BO3MOXHO
ncrnonb3oBaHWe BUAEO MartepuanoB), MNpPOBEAEHME OMblTOB, WUMAMIOCTPUPYHOLLMX
NPU3HaKN NPOTEKaHUS peakunin MOHHOro obmeHa (obpasoBaHuMe ocajka, BblaeneHune
rasa, obpasoBaHue BOAbl), OMbITOB, WAIIOCTPUPYIOLMX NPUMEPBLI OKUCITUTENbHO-
BOCCTAHOBUTENbHbLIX peakuui (ropeHue, peakumm pasfnoXeHusi, COeOUHEHUS),
pacrnos3HaBaHWe HeOopraHM4yecKMx BELLECTB C MOMOLLBbI KayeCTBEHHbIX peakunin Ha
NOHbI, peLleHne aKCnepuMeHTarnbHbIX 3a4ay.

HemeTannbl n nx coeamHeHus

Obwasa xapaktepuctuka ranoreHoB. OcCOBEHHOCTM  CTPOEHMsI  aTOMOB,
XapakTepHble cTeneHn okucreHnsa. CTpoeHve K usnyeckne CBOWCTBA MNPOCTbIX
BELLLECTB — ranoreHoB. XMMU4eCKMe CBOWCTBA Ha NpumMmepe xnopa (B3anMOaeNCcTeme C
MeTannamu, HemeTannamu, wenodamu). Xnoposogopon. ConsHas  KucnoTa,
XUMWYECKMEe CBOMCTBA, NornydeHue, npumMeHeHue. [lenctsue xnopa v xnoposogopona
Ha opraHu3M vyenoseka. BaxkHenLwume xnopuabl N X HaxoXxaeHue B Npupoae.

O6wasa xapaktepuctuka oanemeHtoB VIA-rpynnbl. OCOBEHHOCTM CTPOEHUS
aTOMOB, XapaKkTepHble cTeneHn okucrneHus. CTpoeHve u du3nMyeckne CBOWCTBA
NPOCTbIX BELLECTB — KMCnopoda M cepbl. ANMOTPONHbIe MoaMdUuKauum Kucnopoga u
cepbl. Xumudeckune cBonctBa cepbl. CepoBogopon, CTpOeHue, U3MyYeckne Wu
Xxnmudeckne ceonctea. Okcuabl cepbl Kak NpeacTaBUTENN KUCNOTHbIX okenaoB. CepHas
KMcnota, usndeckne n xmMmudeckme ceoncTBa (obwme Kak npencraBuMTens Knacca
KACNOT K cneuuduyeckme). XUMUYECKMe  peakuuun, nexawue B OCHOBE
NPOMbILLIIEHHOrO cnocoba nony4eHnsa cepHon KUCNoTbl. NpuMeHeHne cepHOM KUCNOTbI.
Conun cepHOM KUCMOTLI, KAYECTBEHHAA peakumsa Ha cynbdaT-uoH. HaxoxaeHue cepbl 1
€€ coeauHeHuMM B npupode. XMMUYECKOe 3arpsi3HeHuMe OoKpyxarwlwen cpeabl
coeanHeHMsaMN cepbl (KUCNOTHbIE OOXAWN, 3arpsi3HEHME BO34yxa U BOAOEMOB), CMOCO6LI
ero npeaoTBpaLLeHns.

O6wasa xapaktepucTtuka anemeHtToB VA-rpynnbl. OcO6EeHHOCTM CTPOEHMSI aTOMOB,
XapakTepHble CTeneHun okucneHus. A3oT, pacnpocTpaHeHue B npupoae, msndeckne n
XuMmndeckne ceonctea. KpyroBopoT asota B npupoge. AMMUaK, ero ousndeckme u
XUMUYECKNEe CBOWCTBA, MonydeHne n npumeHeHne. Conn aMMoHus, X pusndeckue n
XMMUYECKME CBOWCTBA, MNpUMeEHeHune. KayecCcTBeHHas peakumsa Ha WMOHbl aMMOHMUS.
A30THasa KucnoTa, €€ nonyyvyeHue, puandeckne n XMMudeckune cBomcTea (obime Kak
npeacTaBUTENS Knacca KMcnoT n cneunduyeckue). Vicnonb3oBaHne HATPATOB M CONeEN
aMMOHUSI B KayeCcTBe MUHepasnbHbiX yaobpeHun. XumMumyeckoe 3arpsisHeHue
oKpyxatLen cpefibl COeANHEHNsIMN a3oTa (KUCIOTHbIE O0XAM, 3arpsa3HeHue Bo3ayxa,
noyBbl 1 BOogOEMOB). doccop, annoTponHble mogudukaumm docdopa, pusndeckne n
xnmmyeckme ceounctBa. Okeng docdopa (V) n dochopHasa kucnota, usnyeckne um
XUMUYEeCKne CcBOUCTBa, nonyyeHue. WMcnonb3oBaHne docdaTtoB B KayecTBe
MUHeparbHbIX yoOpeHui.

Obwaa xapaktepuctuka anemeHtoB IVA-rpynnbl. OCOGEHHOCTM CTpOEeHUus
aTOMOB, XapaKkTepHble CTeneHW OKUCNEHWs. YrnepoAd, annoTponHble Moaudukauum,
pacrnpocTpaHeHne B npupoae, uU3MYeckme M Xumumyeckme ceouncTBa. Aacopbuwus.
KpyrosBopoT yrnepoga B npupoge. Okcuabl yrnepoga, ux uandeckne u xmMmudeckune
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CBOWNCTBA, AEWCTBME HA XUBbl€ OPraHN3Mbl, NOSTy4YEeHNE U NPUMEHEHME. JKoNorn4yeckmne
npobnemsbl, cBsi3aHHble C okcnagom yrnepoga (IV), rmnotesa rnobanbHOro NOTenseHus
Knumarta, napHUKOBbLIN 3dpdeKkT. YrosfibHas Kucrota U eé€ conn, ux duandeckme u
XUMUYECKME CBOWCTBA, MOfy4YeHWe U npuMeHeHne. KayecTBeHHas peakumsa Ha
kapboHaT-noHbl. Micnonb3oBaHne kapboHaToB B ObITY, MeQULMHE, MPOMbILLNIEHHOCTU U
CenbCKOM XO3ANCTBE.

MNepBoHayanbHble MOHATUS 006 OpraHMYeckMx BeELLECTBax Kak O COeAMHEHUNX
yrnepoda (MeTaH, 3TaH, 3TWMeH, aueTurneH, 3TaHoM, FMULUEPUH, YKCYCHasi KUCroTa).
MprpoAaHble CTOYHWUKM YrNeBoaopoaoB (Yronb, NPUPOAHbLIA a3, HedTb), NPOAYKTbI NX
nepepaboTkn (6eH3MH), X porb B BbITY 1 NPOMbILLIIEHHOCTU. [ToHATME O BUONOrNM4ecKn
BaXHbIX BeLLEeCTBax: upax, 6enkax, yrmeBogax — W UX PONN B XM3HM YernoBeka.
MaTtepuranbHoe e4UHCTBO OpPraHNYeCKUX N HeOPraHMYeCKNX CoOeANHEHUN.

KpemHun, ero umsmyeckne n xmmmyeckne CBONCTBA, NOSTyYEHUE U MPUMEHEHME.
CoepnuHeHna kpemHus B npupoge. Obwme npeacraBneHns ob okcuge kpemuus (1V) n
KpeMHuneBon kucnote. CunukaTbl, UX UCNONb30BaHMe B ObITy, B MPOMbILLSIEHHOCTH.
BaxHenwmne cTpouTenbHble MaTtepuanbl: Kepamuka, CTeKkrno, LUeMeHT, O6eToH,
xene3o6eToH. Npobnembl 6€30nacHOro MCNonb30BaHUS CTPOUTESBbHbLIX MaTtep1anos B
NOoBCEAHEBHOW >XU3HW.

XumMu4yecKul aKcrnepumMeHm:

n3yyeHve obpasyoB HeopraHM4yeckMx BeLLEeCTB, CBOWCTB COMAHOM KUCMOTbI,
NpoBeAeHNE KaYeCTBEHHbIX peakuun Ha XNopua-uoHbl U HabniogeHne nNpu3HakoB KX
NPOTEKaHUSA, ONbITbl, OTpaXatoLwmne Puandyeckne n XMMmn4eckme CBOMCTBA rasiloreHoB 1
UX coefuHeHun (BO3MOXHO MCMNOSfb30BaHWE BuAaeOMaTepuarnoB), O3HAKOMIIEHWE C
obpasuamn xnopuaoB (ranoreHnaoB), O3HaKoOMieHue ¢ obpasuamm cepbl U eé
coeavHeHnsaMn  (BO3MOXHO  MCMONb3oBaHWE  BuaeomartepuanoB), HabnwoageHue
npouecca obyrnmBaHnsa caxapa nog A4eNCTBUEM KOHLEHTPUPOBAHHOW CEPHOWN KUCMNOTHI,
N3y4eHne XUMUYECKMX CBOWCTB pasbaBneHHOW CepHOM KUCIOThbl, MpoBeaeHune
Ka4eCTBEHHOW peakuMm Ha cynbdat-MoH n HabnwgeHue npusHaka eé npoTekaHus,
O3HaKkoMsieHMe C usnyeckumm CcCBOWCTBaMWU asoTa, ocdopa M UX COeAUHEHUN
(BO3MOXHO MUCMoOnb30BaHME Buageomatepuanos), obpasuyamm asoTHbIX U POCHOPHbIX
yaobpeHun, nonyvyeHune, cobupaHue, pacrnosHaBaHue U MU3y4yeHWe CBOMCTB aMMuaka,
npoBefeHne KadeCTBEHHbIX peakuMi Ha WMOH aMMOHUSA U docdaT-MOH U n3yyeHue
NPU3HaKoOB UX NPOTEKaHWs, B3aUMOLENCTBME KOHLEHTPUPOBAHHOM a30THOW KUCIOTbI C
Meablo  (BO3MOXHO  WCNOMb3oBaHWE  BuAaeoMatepuanoB), WU3ydeHne mopeneu
KpUCTannMyYecknx peweTok anmasa, rpadpwuta, dynnepeHa, O3HaKOMIIeHne ¢
npoueccoMm aacopbumm  pacTBOPEHHbIX BELLECTB  aKTMBUPOBAHHLIM  YIMEM U
YCTPOWCTBOM NpOTMBOrasa, nosny4yeHne, cobupaHue, pacrno3HaBaHMe U U3yYeHue
CBOWCTB YINEKUCNOro rasa, npoBedeHMEe KavyeCTBEHHbIX peakumhn Ha kKapboHaT u
CUMUKaT-UOHbI U N3y4YeHMEe MPU3HAKOB WX MPOTEKaHUs, O3HAKOMIIEHNE C MPOAYyKUMen
CUMMKaTHON MNPOMBbILSEHHOCTN, pPeLUeHne 3JKCNepuMeHTanbHbiX 3agady Mo Teme
«BaxxHenwwme HemeTannbl N UX COeaUHEHUN.

MeTannbl n Ux coeanHeHUs

OOLan xapaKTepucTuka XMMUYECKMX 3NIEMEHTOB — METAanfoB Ha OCHOBaHUWN UX
nonoxeHusa B lNepunoanyeckon cucteme xmmmudeckux anemeHtos . . MeHgeneesa un
cTpoeHuss atomoB. CTpoeHue meTannoB. MeTtannuyeckas cCBA3b W MeTannmyeckas
KpucTannumyeckaa pewéTtka. ONEeKTPOXMMUYECKUA pPan  HanpshkeHUd  MeTansos.
®dunanyeckne u xmMmmyeckme ceomctBa MeTannoB. OO6wwme cnocobbl NonyyYyeHUs
mMeTannos. [lOHATME O KOPPO3UM MeTanmnoB, OCHOBHble Crnocobbl 3awuTbl UX OT
koppo3uun. Cnnaebl (CTanb, YyryH, glopantoMUHUn, 6poH3a) U nx NpuMeHeHne B ObITy U
NPOMBILLIIEHHOCTMW.

LLlenoyHble MeTannbl: nonoxeHwe B [lepuognyeckon cucTteMe XUMUYECKUX
anemeHtoB [. WN. MeHgeneesa, CTpoeHWe MX aTOMOB, HaxOXAeHue B Npupoae.
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dusnyeckne n Xxmmumyeckue CcCBOMCTBa (Ha nNpumepe Hatpua u kanuda). Okcuabl m
rmaopokcnabl HaTpus n Kanus. NpuMeHeHne WenoYHbIX METanNoB U X COeANHEHUN.

LLleno4yHo3eMenbHble MeTanbl MarHMm 1 KanbLUmin: nonoxeHne B Nepunognyeckomn
cucteme xmmmdeckmx anemeHtoB [. WM. MeHpgeneeBa, cTpoeHuMe uMX aTOMOB,
HaxoXgeHne B npupoge. dusmyeckme n XMMMUYECKME CBOMCTBA MarHUa U Kanbuums.
BaxHenwme coeamHeHus kanbums (OKcug, rvapokcuad, comnm). XKECTKoCTb BOAbl M
cnocobbl €€ ycTpaHeHus.

AnoMunHUI: nonoxeHue B Nepnognyeckon cucteme xmummnyeckmx anemeHTos [l. U.
MeHpgeneeBa, CTpoeHMe aToMa, HaxoxaeHue B npupoge. dusmyeckne n Xummudeckme
cBOMCTBA antoMuHNA. AMGOTEpPHbIE CBOMCTBA OKCMAa U rmapokcmaa antoMUHKUS.

Kenes3o: nonoxeHune B [Nepnognyeckon cuctemMe xmmumyeckux anemenHtos [. U.
MeHngeneeBa, CTpoeHMe aTtoma, HaxoxaeHue B npupoge. Pusmyeckne n xmummyeckmne
csoucTBa xenesa. Okcuabl, rugpokeuabl U conu xenesa (1) n xenesa (lll), nx cocras,
CBOMCTBA W NosydeHune.

XumMu4yecKul 3KcnepumMeHm:

o3HakomnieHMe ¢ obpasuyamm MeTansioB M CNnaBoB, WX  PU3MYECKUMMU
CBOMCTBaMM, U3y4eHue pes3ynbTaToB KOPPO3UM MeTansnoB (BO3MOXHO MUCMNOSib30BaHUe
Bungeomatepmuanos), ocO6eHHOCTEN B3aMMOAEWNCTBUS OKCMAA KanbUMs U HaTpus C
BOOOM (BO3MOXHO WCMNOSfb30BaHME BuaeomaTepuarnoB), MWCCregoBaHMEe CBOWCTB
XKECTKOM BOAbI, Mpouecca ropeHust xenesa B kucropode (BO3MOXHO WUCMOfb30BaHMe
Bugeomatepuarnos), MPU3HAKOB NPOTEKaHUS Ka4YeCTBEHHbIX peakuun Ha MOHbI: MarHus,
Kanbuus, aniomMuHus, uuHka, xenesa (l1) n xenesa (lll), megu (ll), HabniogeHne u
onncaHne MpoLEeCCOB OKpalUMBAHUS MNSIAaMEHN MOHaAMW HATpus, Kanma W Kanbuus
(BO3MOXHO MCNONb30BaHWE BUaeoOMaTepuanoB), uccrnegoBaHne amOTEpPHbIX CBOMCTB
rmapokcmaa anioMUHUS 1 MrMapoKcMaa UMHKa, pelleHne SKCnepuMeHTarnbHbIX 3agadv no
Teme «BaxHenwmne meTtannbl U UX COeAUHEHUNA».

Xumua n okpyxarolias cpeaa

Bewectsa u MaTtepuanbl B NOBCEOHEBHOW >XM3HW 4YenoBeka. besonacHoe
MCNonb30BaHWe BeLWeCcTB M XMMUYECKUX peakumn B ObiTy. [lepBas nomouwb npu
XUMUYECKNX OXKOrax U OTpaBreHnsX.

XnMunyeckoe 3arpsisHeHVe OoKpyxawuwen cpegbl (npegenbHas gonyctumasi
KOHUeHTpaums BewectB, ganee — [10K). Ponb xumum B pelieHMM 3KOMOrmyeckmx
npobnem.

Xumu4eckKul 3KcnepumMeHm:

n3yyeHne obpasyoB MartepuanoB (CTEKno, Cnrasbl MeTasnnoB, MOMMMEpPHbIe
mMartepuansbl).

MexnpedmemmHsbie ces3u

Peanusauusa mexnpegMeTHbIX CBA3erM Npu  M3ydeHunm xumum B 9  Kracce
OCYLLEeCTBNAETCA 4Yepe3 UCMOofb3oBaHME KakK OBLMX eCTeCTBEHHO-Hay4YHbIX MOHSATUN,
Tak N MNOHATUN, SABMSOLWNXCA CUCTEMHBIMU ONsl OTAENbHbLIX NMPEeAMETOB €CTECTBEHHO-
Hay4YHOro LuMKna.

O6Lwmne ecTeCTBEHHO-HAy4HblE€ TMOHATMSA: HaydHbld akT, rMnoTesa, 3akoH,
Teopusi, aHanums, CUHTe3, kKnaccudukauus, NepuoandHoOCTb,  HabnaeHue,
9KCNEPUMEHT, MOAENNPOBaHMNE, N3MEPEHNE, MOAENb, SABIEHNE, NapHMKOBbLIN 3PdeKT,
TEXHONOrMs, Matepuansl.

dusmka: maTtepusi, atoMm, 3NIEKTPOH, MPOTOH, HENTPOH, WMOH, HYKNUA, WU30TOnMbI,
pagMOaKTUBHOCTb, MOJIEKyna, 3NeKTpUYecKnin 3apsag, NPOBOOHUKKU, MOSTYNPOBOOHUKM,
ANANEKTPUKKN, OTOINEMEHT, BELWeCcTBO, Teno, O06BLEM, arperaTHoe COCTOsIHME
BewecTBa, ras, pacTBOp, PacTBOPMMOCTb, KpucTannuyeckaa pelweéTka, Ccnrasbl,
dmsndeckme BENUUUHLI, eaNHULBI U3MEPEHNS, KOCMUYECKOE MPOCTPAHCTBO, MMaHeThI,
3Bé3abl, ConHue.
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Buonorusa: doTocuHTes, AabixaHue, Ouocdepa, aSKocucTemMa, MuHeparnbHble
yA0OpeHUsi, MUKPO3NeMeHTbl, MakpoafieMeHTbl, NUTaTelbHble BELLEeCTBa.

Feorpacbus: atmocdepa, ruapocdepa, MUHeparbl, roOpHble Mopoabl, None3Hble
ncKkonaemble, TONNMNBO, BOAHbLIE PECYPCHI.

IV. TEMATUYECKOE NNAHMPOBAHME C YKA3AHUEM KOJINYECTBA HYACOB,
OoTBOAMMBIX HA OCBOEHUE KAXOOU TEMbI

9 knacc

KonunyecTtBo yacos
Ne | HanmeHoBaHWe pasgenos OTBOAUMBIX Ha OCBOEHue
Ka)kKOon TeMbl

Pasgen 1. BelwlectBo n xmmmyeckue peakumm

11 [MoBTOpPEHME N yrnybneHne 3HaHNM OCHOBHbIX
' pasgenos Kypca 8 knacca

1.2 | OCHOBHblE 3aKOHOMEPHOCTUN XUMUYECKMNX peakLnn 4

13 dnekTponuTuyeckasa guccoumaumns. XuMmnyeckue
' peakuun B pactBopax

Paspen 2. HemeTannbl n ux coegnHeHns

2.1 | O6wasa xapakTepmucTnka XMMNU4EeCKNX SNIEMEHTOB 4
VIIA-rpynnel. [anoreHsbl

Obwas Xapaktepuctnka XxmMmn4ecKkmnx arieMeHToB

2.2 VIA-rpynnbl. Cepa n e€ coegmHeHns

2.3 | O6Lwasa xapakrepucTnka XMMNU4YECKNUX ANIEMEHTOB 7
VA-rpynnsl. A30T, ocdop 1 X coeANHEHNSA

O6was XapakTepuctnka XuMm4eCcknx arieMeHToB

2.4 g 8
IVA-rpynnel. Yrnepog n KpeMHUN 1 X coeguHeHNs

Paspen 3. Metannbl n nx coeguHeHns

3.1 | OOwue cBoncTBa MeTanmnoB 4

3.2 | BaxHenwme metannbl U X coegnHeHus 16
Pasgen 4. Xumuna n okpyxarowiasa cpega

4.1 \ BellecTBa n matepuarnbl B XXU3HW YernoBeka 6
NTOIo 68
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Mpunoxexwne 1 k PIYTT «Pusmnka»

9 knacc.
KanengapHo- TemaTuyeckoe nsaHmpoBaHue
9 knacc

Ne OdaTta HasBaHue Tembl

ypoka

1 lMepuoaunyecknin 3akoH. Nepunognyeckas cuctema XMMUYECKUX
anemeHToB [. N. MeHaeneeBa

2 3aKOHOMEpPHOCTM B U3BMEHEHUN CBONCTB XMMUYECKUX INTEMEHTOB
nepsbIX TPEX NepnogoB

3 Knaccudurkaumsa n HomeHknaTypa HeopraHM4yeCcknx BeLecTs

4 Buabl XMMUYeCKOn CBA3W U TUMbl KPUCTANIMYECKNX PeLUETOK

5 KoHTponbHas paboTta Ne1 no Teme «lloBTopeHue n yrnybneHue
3HaHWW OCHOBHbIX pasgenos Kypca 8 knacca»

6 Knaccudukaumsa XuMmn4ecknx peakumm no pasnnyHbIM npusHakam

7 [MOHATME O CKOPOCTU XMMUYECKON peakumnun. NOHATUE O FOMOreHHbIX U
reTeporeHHbIX peakumnax

8 lMoHATHE 0 XMMUYeckoM paBHoBecUN. PaKkTopbl, BNUSAIOLLME HA
CKOPOCTb XMMWYECKOW peakumm 1 NomoXXeHne XmMm4ecKkoro
paBHOBECUS

9 OKMCNUTENBbHO-BOCCTAHOBUTESbHbIE peaKLumm

10 Teopwua anekTponuTuyeckon anccoumaumm. CunbHble 1 crabble
ANEKTPONnUTLI

11 MOHHbIe ypaBHEHUS peakuumm

12 XnMn4eckme CBOMCTBA KUCIIOT N OCHOBaHUN B CBETE NpeacTaBreHunm
00 anekTponuTu4yeckon gnccoumnaumm

13 Xnmumyeckme CBONCTBaA Conen B CBETE NpeacTaBreHnin oo
ANEKTPONUTUYECKON anccoumaumnm

14 [MoHATME O rmaponmse conen

15 O0o0LeHne n cnctemaTusaumns 3HaHum

16 MpakTtnyeckas pabota Ne 1. «PelleHne akcnepuMeHTanbHbIX 3agay»

17 KoHTponbHas pabota Ne2 no Teme «nekTponutunyeckas
anccoumaumsa. XMMnieckme peakuum B pactBopax»

18 O6Lwaga xapakTep1cTuka ranoreHoB. XMMmnyeckme CBOMCTBa Ha
npumepe xropa

19 Xnoposogopoa. ConsHas KucnoTa, XMMmMyeckme CBOMCTBA,
nosily4eHue, NnpumMeHeHue
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20 MpakTuyeckas pabota Ne 2 no Teme «llonyyeHne ConsiHOM KNCMOTbI,
N3y4yeHne e€ CBONCTB»

21 BbluncneHns no ypaBHEHUAM XUMUYECKUX peaKkLmii, eCrnn OguH U3
peareHToB [aH B 130bITke

22 O6Lwaga xapakrepucTnka anemeHToB VIA-rpynnbl

23 AnnoTtponHble moandukauumn cepbl. HaxoxaeHne cepbl 1 eé
coeauHeHun B npupoge. XMMmM4eckne CBOMCTBA Cepbl

24 CepoBogopof, CTpoeHne, (pusndeckne n Xmmmyeckme CBOMCTBa

25 Oxkcuabl cepbl. CepHas kucnota, omsnyeckne n Xummyeckue
CBOWCTBA, NPUMEHEHNE

26 XvMundeckme peakuuu, nexawme B OCHOBE NPOMbILLIIEHHOrO cnocoba
NosTly4eHMs1 CEPHOMN KUCNOTbI. XMMUYECKOE 3arpsi3HeEHME OKpyXKatoLlen
cpeabl COEANHEHNAMN Cepbl

27 BbluncneHne maccoBoun 4oNu BbIXo4a NpoayKTa peakumm

28 Obwasn xapaktepuctuka anemeHtToB VA-rpynnbl. A30T,
pacnpocTpaHeHue B npupoae, Puanyeckme n Xmmm4eckmne CBOMCTBa

29 AMMUaK, ero pusmnyeckne n XMMmn4eckme CBOUCTBA, NonyvYeHne n
npUMeHeHne

30 MpakTnyeckas pabota Ne 3 no Teme «llonyyeHne ammmaka, nsydeHume
€ro CBOMCTB»

31 A3oTHaga Knucnota, eé nsnyeckme n XMMmmnyeckne CBOMCTBa

32 Mcnonb3oBaHue HUTPATOB M CONen aMMOHUS B KaYecTBe
MUHepanbHbIX yAobpeHun. Xnmmyeckoe 3arpsa3HeHne oKpyKatoLLemn
cpefbl coegnHeHnaMn asoTa

33 docdop. Okeng docgopa (V) n pocdopHas kucnoTa, usmyeckme u
XMMUYECKNE CBONCTBA, MONy4YeHne

34 Mcnonb3oBaHue gocaTtoB B KayecTBe MUHEpPaAnbHbIX yO0OpeHUN.
3arpasHeHne npupoaHon cpeabl pocdatamm

35 Yrnepon, pacnpocTpaHeHue B npupoae, pusmyeckne n Xsummyeckmne
CBOMCTBA

36 Oxkcuabl yrnepoaa, nx usndeckme n XmMmmn4eckne CBOMCTBa.
Jkonornyeckme npobrieMbl, cBA3aHHbIE ¢ okcnaom yrnepoga (1V)

37 YronbHas KUCnoTa u eé conu

38 MpakTtnyeckas pabota Ne 4 no teme "lNony4eHne yrnekucnoro rasa.
KayecTtBeHHas peakums Ha kapboHaT-MoH"

39 lNepBoHa4anbHble NOHATMA 06 OpraHNYeCcKMX BeLecTBax Kak o
coeuHeHusIX yrnepoga

40 KpemHuin n ero coeguHeHuns

41 MpakTtnyeckas pabota Ne 5. PelueHune akcnepuMeHTasnbHbIX 3agad no
Teme «BaxHenwmne HemeTan bl U UX COEANHEHUSA»

42 KoHTponbHas pabota Ne3 no teme «BaxHenwmne HemeTanmnbl U UX
COEeANHEHUSI»

43 ObLwaga xapakTepucTnka XMUMNYECKNX NIEMEHTOB — METarssios.
MeTannuyeckas CBA3b 1 MeTannmMyeckas Kpuctannnyeckas peLuértka.
dusnyeckne cBOMCTBa MeTanNsoB

44 XnmMmyeckme CBOMCTBa MeTasnnoB. ONEKTPOXUMNYECKNA pag,
HanNpsKeHU MeTansos

45 O6wwme cnocobbl nonyyeHns metannos. Cnnasbl. BelumMcneHms no
YPaBHEHUAM XMMUYECKNX peakL M, ecriv OQUH U3 peareHToB
COAEPXNT NpUMeECH

46 [MoHATME O KOPPO3NKN MEeTansoB
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47 LlenoyHble meTansbl

48 Okcnapbl U rMOPOKCUAblI HATPUS U Kanua

49 LlenoyHosemernbHble MeTanmbl — Kanbuui 1 MarHum

50 BaxkHenwmne coegnHeHnsa KanbLuus
O0o0LeHne n cnctemaTnusauns 3HaHuUn

51 XKécTkocTb BoAbl U cnocobbl eé ycTpaHeHus

52 MpakTtnyeckasa pabota Ne 6 no Teme "KECTKOCTb BOAbI U METOAbI €€
ycTpaHeHns"

53 KoHTponbHas pabota Ne3 no teme «BaxHenwmne HemeTannbl U UX
COeNHEHUS»

54 AntoMUHNIA

55 AMdoTepHble CBOMCTBA OKCuaa v rmapokcuaa

56 XKeneso

57 Oxkengpl, rmgpokengbl n conu xeneaa (1) n xxenesa (lll)

58 O0o0LeHne n cnctemaTusauns 3HaHUn

59 MpakTtnyeckas pabota Ne 7. PeleHne akcnepuMeHTanbHbIX 3agad no
Teme «BaxHenwme metannbl U UX COEOUHEHUS»

60 BbluncneHna no ypaBHEHUSIM XUMNYECKUX PeaKkLnin, ecrim oauH n3
peareHToB AaH B U30bITKE UM COAEPXUT NpUMecu. BeluncneHus
MacCOBOW J0SM BbIXxo4a NPOAYKTa peakumm

61 O0o0LeHne n cnctemaTusauns 3HaHUn

62 KoHTpornbHasa pabota Ne4 no teme «BaxHenwme metannbl 1 nx
COEOUHEHMNSA»

63 BeuwiectBa n matepuanbsl B NOBCEOHEBHOW XXM3HN YeroBeka

64 Xnmmyeckoe 3arpsisHeHNe OKpyKatoLlen cpeabl

65 Pornb XxMMumn B peLleHnm 3Konormyeckmx npobnem

66 KoHTponbHas paboTa 3a Kypc 9 knacca

67 O0o0LeHne n cnctemaTusauns 3HaHuUmn

68 O0o0LeHne n cnctemaTrusauns 3HaHUn
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